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PL-l
O PAHHUX CTAOUAX 3APOXOAEHUA
N 3BONOLUNU XXU3HU

H.J1. Oo6peuyoB, H.A. KonyaHoB*

Ob6beduHeHHbIU uHcmumym 2eorsoauu, 2e0¢hU3UKU U MUHepasioauu
um. A.A. Tpogpumyka CO PAH,
Hoeocubupck, nip. Akad. B.A. Konmioea, 3
E-mail: dobr@uiggm.nsc.ru
*MHemumym yumosozauu u eeHemuku CO PAH, Hosocubupck

MpokapuoThbl Mrpanyn u UrparoT fMaBHYK ponb B buocdepe 3emnu.
MukpoburanbHas 6uomacca nnaHeTbl COCTaBNSAET 3HAYUTENBHYIO YacTb
BCen Guomacchl KOHTUHEHTOB. B okeaHe NPoKapuoTbl KOHLEHTPUPYOTCA
B NOBEPXHOCTHbIX (80 200 M.) 1 B NPUAOHHBIX CrosiX. OTK Criou coaep-
xaT B cebe ~528 x 10° T. opraHuyeckoro yrnepoga (Cqp). Maccy Copr
Buocepbl Ha Tpu nopsaka npesbiaeT macca Cqpr KEporeHa — mepT-
BOW OpraHuku, BbIBEAEHHOW M3 KpyroBopota Guocdepbl. OgHako oc-
HOBHasl mMacca yrrnepoga 3emnu cogepxuTcs B kapboHatax. Tem He
MeHee, 3a c4eT bonbLuer CKOpocTh 06opoTa BMOreoXMMMYECKOro LiMKNa
rogosou 6anaHc Copr B HEM CPaBHUM C TaKOBbIM B KapOOHATHOM LMKIeE,
XOTS abCOMTHBIE BEMMYMHBI pa3nnyaloTcs Ha 5 NOpsSaKoB.

OBonouna XnsHu Hadanacb ~3,8 mnpg. net Hasag ¢ «Mupa PHK».
Bason ons Hero mor 6bITb abMOreHHbI CUHTE3 onuroHykneotTngos PHK
Ha MOHTMopunnoHute (kctatu, Takme PHK moryT pasHocuTtbes Bo3gy-
XOM, a, BMEP3HYB B fied, MOryT yyacTBoBaTb B naHcnepmum). Nosene-
HWEe NyTeM CMNOHTAHHOM pekoMOuHauun n obmMeHa ONUroHyKneoTuaamm
ANnHHBLIX Makpomornekyn PHK ¢ pubo3aMMHOM akTUBHOCTBIO 3aMKHYIO
LMKN maTpuyHoro socnpoussoactea PHK. QkcnepumeHTsl, a Takke TOT
akT, 4To BCe Oa30Bble NPOLIECCHI B XXUBOW KIETKE MOryT Mot (Mbl He
paccmaTprBaeM — C KakOW CKOPOCTbI0!) NuLLb NPy MOMOLLM NMEIOLLIMXCS
B Hen PHK pasHbix TMNOB, NoaAepXMBaloT Takon cueHapuin. Bo3HMKHYB
~3,6 mnpa. net Hasag, Tpnaga «QHK «— PHK — 6enok» n nunuaHas
MeMbpaHa chopMUPOBani XMBbIE KIETKW. YCIOBUSA paHHen 3emnu 3a-
CTaBNSAT NPEeAnosioXKNTb, YTO 3TO MOrnKn ObITh kneTkn apxebakrepun,
XOTS BOMPOC AnCKyccuoHeH. OrpomHoe pasHoobpasne npoKapuoT B COo-
yeTaHMM C KOHCEepBaTU3MOM MPOKAPUOTHBLIX 3KOCUCTEM 3acCTaBnsioT
npegnonarate ocobble NpuUHUMMBLI 3BonoLUN B «Mupe npokapmnoT»: ro-
PU30HTanbHbIN NEPEHOC reHOB, POPMUPYIOLLMIN CETEBYIO KapTUHY 3BO-
nouMn 1 aganTMBHas AMHaMUKa coobLecTB CMMOMOHTOB-CMHTPOGIOB,
npuyem Havbornee CTOMKME CUMMOMOTUYECKME CBSA3WM HabnopalTcs Kak
pa3 Mexay TakCOHOMMUYECKM Oaneknmu npokapuotamu. Apkum npume-
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pPOM TaKuMx COOBLLECTB cnyxaT umaHobakTepuanbHble MaTbl, NpakTuye-
CKM He uameHmBLInecs 3a 3,6 mnpg. ner.

HanpoTus, aykapuoTbl, BO3HMKWKNE 1,7 MNpA. NeT Hasad, B OCHOB-
HOM pa3MHOXaltTCa Npy NOMOLLM MONOBOro npouecca, npeponpene-
NMBLLErO NOSIBNIEHWE 3HOOraMHbIX NOMYNSUWA U ONBEPreHTHLIN (oapBu-
HOBCKWUI) NpyHUMN 3BOMtoLMK. Bo3amoxHo, Gnarogaps 3Tomy aykapuoThbl
CMOITM MPEOONETb XapakTEPHYO ANs NPOKapMoT 3aBUCMMOCTb MeXay
pasMepoM reHoMa 1 YCITOXKHEHMEM OpraHu3aummn, 1 OCBOMM MHOTMOKIe-
TOYHOCTb.

B nctopum 3emnun 6uomacca 6uocgepbl MEHANACh HE MEHbLLE, YEM
Ha NopsgoK, YTO NOATBEPXKOAlT OLEHKM MacChl MCKOMaeMblX CTpOMa-
TONMWTOB — OCTaTKOB LMaHoBakTepuanbHbIX MAaTOB, COCTaBMSIBLUMX OC-
HoBy 6Buocdepbl 1-2 mnpAa. net Hasag. OgHako paHblle, Korga aTtMmo-
ccbepa coctosna B ocHoBHoMm m3 CH4, NH3, H,S u gp., 3emns morna
nMeTb MoOLIHyt 6uocdepy Ha 6ase npokapuoT-meTaHoTpodoB. [lon-
HbIX aHanoros 3TMX 3KOCUCTEM B COBPEMEHHOCTW Mbl HE 3HaeM, XOTH
6nn3kMe CBOWCTBA MOTrYT UMETb METAHOTPOMHbIE GakTepuarnbHble CO-
obuwectBa 6onotT Kn, 0CoBEHHO, 3KOCUCTEMBI YEPHBLIX KYPUIbLLUKOB
pUETOBLIX Pa3rioMoB okeaHa. APPEKTMBHOCTbL BakTepnanbHOro Xxemo-
CMHTEe3a 1 Bromacca 9KOCUCTEM YEpPHBIX KYpPUITbLLMKOB MOFYT MpeBoC-
XOAWUTb TakoBble ANSA (POTOCMHTE3UPYIOLLMX 3KOCUCTEM MOBEPXHOCTY,
BCNEeACTBME Yero BOKPYr YepHbIX KypuIbLUMKOB pa3BuBaeTcs boratas
cBoeobpa3sHasi payHa (BecTumeHTudepbl 1 np.). HegoctaTtok MeTaHa 1
HakonneHne O, B Xo4e reonormyeckon asonounm 3emnu Bbi3Banu Bbl-
MUpaHMe MeTaHOTPOMHbLIX IKOCUCTEM, NOBEPHYB 3BONOLMID Brocdepsl
Ha NyTb aBTOTPO(HOCTW.

ORIGIN AND EVOLUTION OF THE BIOSPHERE

Dobretsov N.L., Kolchanov N.A.*

Trofimuk United Institute of Geology, Geophysics and Mineralogy
SB RAS, Koptyug pr., 3, Novosibirsk, 630090, Russia
E-mail: dobr@uiggm.nsc.ru
*Institute of Cytology and Genetics SB RAS, Novosibirsk, Russia

Evolution of the biosphere was always coupled to geological
evolution of the Earth. The conditions required for life comprise liquid
water, soluble compounds of biogenic macroelements (O, C, H, N, Ca,
P, S, K, and Mg) and trace elements (Fe, Ni, W, Zn, Cu, Co, Mn, Mo, V,
Se, and Cr), and protection from cosmic factors (by atmosphere and
magnetic field). The life on the Earth could emerge only once these
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factors became available. Meanwhile, the gravitational differentiation of
the Earth’s depths separated light macroelements and heavy trace
elements. To retain their stable amount in the zone of liquid water, a
closed intensive cycle of chemical reactions wherein they are involved is
required. The life (from the cell to biosphere) represents this particular
cycle of reactions. Spatial expansion and an slight mutational switch
from certain trace elements to other with alterations in their availability
are additional evolutionary pathways. Thus, the geochemical postulates
of Vernadsky on the evolution of life towards a growth in intensity and
restraint of atom migration and expansion of the “film” of life result
organically from the fact of the planet’'s evolution, which specified
stringently the evolution vector of biosphere until emergence of
photosynthesis. Once getting hold of the powerful extraterrestrial source
of energy — the solar light — the intensity of biogeochemical cycles
increased manifold. This allowed the biosphere to weaken gradually the
dictate of geological evolution, as manifested by the trend of exponential
biodiversity growth from the Ordovician to the Holocene despite
repeated mass extinctions caused by various geological factors.
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MWP PHK U ElrO 3BOJIOLUUA

A.C. CnupwuH

UHecmumym 6ernka Pocculickol Akademuu Hayk, MywuHo,
Kagpedpa monekynspHou 6uonozuu Mockoeckozo NocydapcmeeHHO20
YHusepcumema um. M.B. JlomoHocosea, Mockea

B noknage paccmoTpeHbl nges nepsuyHoctu PHK B npoucxoxaeHnm
XU3HN Ha 3emne n rmnotetudeckun apesHun mup PHK. OcHoBbiBasich
Ha COBPEMEHHbIX MPEeACTaBMEHUAX O  MHOrO(YHKLUMOHANBHOCTH
(omHunotentHocT) PHK, aBTOp paccmartpuBaeT Tpu  HOBbIX
MEeXaHN3Ma, y4acTme KOTOPbIX B MPOUCXOXAEHNN U 3BOSIOLUM APEBHENO
mupa PHK mornu urpatb kputudeckyto ponb: (1) peakumsi CnoHTaHHON
TpaHcacTepudurkaumm nonMpuboHyKNeoTnaos, OTKpbITas
A.b. YeTBepuHbIM C COTpygHUKaMK, KOTOpas Morfna npuBoaUTb K
YONMHEHUIO  MEPBUYHBLIX  KOPOTKMX  ONUrOPUOOHYKNEeOTUAOB M K
reHepaumy BapuaHTOB nocnegoBaTenbHOCTEN Ans NocneayoLero
oTbopa; (2) komnapTMeHTanu3aums yHKUMOHanNbHbIX aHcambnen PHK
B BMOE CMELUAHHbIX MOJIEKYNAPHBLIX KOJMIOHWA Ha BMaXHbIX TBEpPAObIX
cpepgax (rmuHax), B oTcyTcTBMEe obonodek un MeMbOpaH; (3)
cucTeMaTUYeCcKoe 3KCMOoHeHumanbHoe oboraweHve nonynsaumn PHK
(PYHKLUMOHAMNbHO MyYlMMX  MOMEKynaMm 3a CYET MONepeMeHHOro
pacTBOPEHMS KOSTOHWUIA MpU 3aTonfneHun n obpasoBaHnst HOBbLIX KONIOHUN
npyM  MNOACYWIMBaHUM  NepBOObITHBIX  BOJOEMOB  («NepBOObLITHLIN
ectecTtBeHHbIi SELEX»). lNpepgnonaraetcs, 4Tto nNepBbiMUA KUBbLIMU
ocobsimn (opraHmamamm) Ha 3emrie MOornm ObiTb BPEMEHHBLIE KOMOHMU
camoBocnpoussogdamxca aHcambnen monekyn PHK Ha BnaxHbIx
MUWHeparnbHbIX cpeaax.

A.S. Spirin

Institute of Protein Research RAS, Puschino;
Moscow State University, Moscow, Russia

10



PL-lII
CTAHOBJIEHME BUOCPEPDI

I.A. 3aBap3uvH
WHecmumym mukpobuosioauu um. BuHogpadckoeo, Mockea

CraHoBneHue ©Ouoccepbl HauMHaeTcss C  NOSIBMEHMSI MepBbiX
opraHusmoB. Bce, u4TO npegwectByeT aToMmy, K Ouocdepe He
oTHocutcs. O6uTaemMocTb  npegwectByeT obuTtaHuto.  [loatomy
NPUOPUTET NPUHAANEXUT OnpeaensaloWwmnM reocepHbiM  YCNoBUSAM.
OcHoBy B3aumogencTBust reocdepsbl n 6uocdepbl cocTaBnseT
cMcTEMA COMPSHKEHHbIX BMOreOXMMUYECKUX LMKITOB C BEAYLLUM LIUKITOM
opraHuyeckoro yrrnepoga. CraHoBneHue Ouocdepbl npoucxoamno 3a
cyeT OedATenbHOCTU MPOKAPMOTHBIX OPraHM3MOB. YCTONYMBOE pas3BuUTUE
(aBontouns) 6rnocdepbl TpebyeT PYHKLMOHANBHOrO pasHoobpasns N He
MoXeT OblTb CBEAEHO K yHMBepcanbHomy obuiemy npeaky. [NockonbKy
BCE HOBOE [Afsi CBOEro yTBepXAeHUs OOMMKHO COrnacoBblBaTbCA C Yxe
CYLLECTBYIOLWMUM, TO €CTb CTapbiM, TO 3BOMOUUS OBUOTbI AOMKHa
BMUCbIBATbCSA B PaMKu MNpokapuoTHoM Buocdepbl. B aTom cMmbicne
9BOMNKOUMA agauTMBHA, a He cybCcTUTyuTMBHA. 3ameHa npoucxoauT
BHYTPU (PYHKUMOHANbLHOW HWUWKW B ycTonumBon cucteme. Lmkn
OpraHM4yecKkoro yrrepoga OnpeaensieTcs NepBUYHbIMKW NpoAyLeHTamMu.
Moatomy aBonoumsa Guocdepbl ecTb B MEPBYD OYepedb 3IBOMOLMS
(POTOCMHTE3MPYIOLLIMX OpraHu3moB, 3aBucsawmx ot ConHua, u oT4yactu
OT  XEMOCWHTE3VPYIOLMX OPraHM3MOB, 3aBUCALUUX OT 3SHAOTEHHbIX
OKMCNUTENbHO-BOCCTAHOBUTENbHBIX peakuuin. Osonouns GuocdepHo-
reocepHon CUCTeMbl MOXET ObITb OnMucaHa kak Ouoreoxumuyeckas
cykueccusi, obycrioBneHHast  HEemnorHOM  3aMKHYTOCTbHO  LMKIOB
NpoAyKunn-gecTpykumm. NMockoneky HOBOE BMUCHLIBAETCH B CTapoe, TO
cTapoe  [OIDKHO  COXpaHATbcsA.  [1oaToMy  BO3MOXHO  MOHATb
byHKUMOHAmNbHYIO CTPYKTYpYy NpoKapuoTHon 6uocdepbl, uccneays
«penukToBble» MUKpPOOHble coobLliecTBa B 3KCTpeMarbHbIX MecTax
obuTaHus, onpegensieMbix  Kak  OMOLEHO3bl  NULIEHHblE  He-
NPOKaPVOTHBLIX MEPBUYHBIX NPOAYLEHTOB. [pakTnyeckn aTo O3Ha4aeT,
4yTo OMocdepa BbiwNa U3 LnaHo-0akTepuanbHOro mMata («/yroBUHBIY),
roe LumaHo- O3HayaeT MpOKapuOTHbIX NPOAYyLUeHToB, a Oaktepun —
NPOKapVOTHBIX AECTPYKTOPOB. Takas cMctema onMcbiBa€TCS XMMUYECKU
yepes npoaykT-cybcTpaTHble Tpodhmnyeckne B3anUMOAENCTBUS.
MpokapuotHass  ©mnocdhepa  MOMHOUEHHA U yCTOMYMBA,  4TO
noaTBepXaaeTcss BpeMeHeM €€ CyLLeCTBOBaHWS B TeOfornmyeckomn
uctopumn. [ocnegyowasa 3BonwUUA  UMeeT  npeaBapuTeNbHbIM
YCINOBMEM CYKLIECCUOHHbIE M3MeHeHns Buocdepbl, 0bycrnoBneHHble
HakonmneHwem  BCMNEACTBUE  HEMOMHOW  AECTPYKUMM  MPOOYKTOB
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XU3HedesaTenbHOCTN, B MEpPBYD ovepedb CTEXWMOMETPUYECKOW napbl
OpraHW4eckMn Yrnepos kKeporeHa W kucropog artmocdepbl. 3Ta
3BOMIOUNSA MMEeT MEeCTO BHYTPM YCTaHOBUBLUENCS Guocdepbl nytem
YCNOXHEHUSA C peayKuner BO3MOXHOCTEN. YCIOXHEHME NPOUCXOAUT B
pycre LUUTO-MOPEONIOrM4YEeCcKnx N3MEHEHNIA. MepBuyHas
doTOCUHTE3MpPYIOLLAsNA eavHuua - unaHobakTepus, -
TpaHcopmMupysick,  uHTerpupyeTcas B OU3MYECKYD  CTPYKTYpY
nocneaylowmx MpogyLeHToB. OBOMIOUMS OECTPYKTOPOB CBsi3aHa C
NUTAHMEM OpPraHUYeCKMMM YacTULuaMM W OCHOBaHa Ha LUTOMOruu
npotuct. OOWwMe 3aKOHOMEPHOCTU MOCTPOEHUss  (PYHKLMOHANBHON
opraHusaumm GuoTtmnyeckon vactm omnocdepbl MOTyT ObiTb MPOCIEXEHDI
Ha COBpPEMEHHbIX aBTOHOMHbIX MUKPOOHBIX COOOLLEeCTBAX.

FORMATION OF BIOSPHERE

G.A. Zavarzin
Winogradski Institute of Microbiology RAS, Moscow, Russia

The early prokaryotic biosphere was formed based on
biogeochemical cycles catalyzed by bacteria. The biogeochemical
succession that appeared due to an incomplete isolation of the cycles
led the biosphere to its present-day state. The further evolution of biota
was determined by the fact that it fitted in the existing scheme, which
remains constant for the biosphere.
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ACTPOKATAIIN3: NPONCXOXOEHUE OPJ'AHVI‘-IECKVIX
NMPEABNONNOMMYECKUX COEOMHEHUU HA 3EMIJIE

CHbITHUKOB B.H.

UHemumym kamanu3sa um. I.K. bopeckosa CO PAH, Hosocubupck
snyt@catalysis.nsk.su

lMpoucxoxgeHve XuM3HM Ha 3emne sABNgeTca  KpynHenwen
HepeLleHHoW Hay4Hon npobrnemon XXI Beka. MiccnegoBaHusa no aTon
npobneme Begytca no nporpamme lNpesnanyma PAH "lMpouncxoxaeHune
n aponouns Guocdepbl” MO HanpaBneHuto “abUOreHHbIN CUHTE3
OpraHM4Yeckux COeQUHEHUI Ha OOoreonornyeckmx atanax asonwouun’. B
YacTHOCTW, CBOE pasBuTME Mofyduna uages “actpokatanusa” o
NPOUNCXOXAEHUN MNEPBUYHOIO OPraHU4ecKoro BeLLEeCTBa, CTaBLUEro
OCHOBOW [Msl BCEX XMBbIX OpraHuamoB Ha 3emne. CerogHa MOXHO
yTBEPXOAAaTb, YTO KaTanmM3 B OpraHMYeckoMm CuHTese cdopmmupoBan
nnaHeThbl.

Mo acTpoumamnyecknm 1 reonorm4eckuM JaHHbIM Ha BO3HUKHOBEHME
XM3HU oTBOAUTCA He Bonee 600-900 munnmoHos neT. ConHue BMecTe ¢
nnaHetamu nosieunockb 4,6 mnpAa. net Hasag. O nepsbix 600 MNH. neT
n3 4,6 mnpad. nNeT cywecTBOBaHUS 3eMNn CBEAEHUN NPaKTUYECKU HET.
Bce nepBuyHble MOpoAbl 3eMHOW KOPbl OKas3anvcb npeobpasoBaHbl B
pesynbTate G60omMGapAMPOBKM MMaHeTbl KOCMWYECKMMW Tenamm n B
nocriegyLwmx reonormdecknx npoueccax. 'mnortesa “actpokaranmsa’
COCTOUT B TOM, YTO aBUOreHHbIN CUHTE3 OpraHUYecKnx COeAVHEHUN
NPOXOAMIT  HenocpeacTBEHHO npu  dopMupoBaHuM 3emnu  vepes
pasBuMTME  rPaBUTALMOHHOW  KOMMEKTUBHOW  HEYyCTOMYMBOCTM  C
OOHOBPEMEHHbIM 06 beAUHEHNEM MHOTUX-MHOTMX MarbIX TEr.

CvHTE3 NEpBUYHBLIX OpraHWYeckMx COefMHEHM U obpasoBaHue
nnaHeT oKasanucb CBSA3aHHbIMKM Mexay cobon. C XMMUYECKON TOYKU
3peHnss HeobOXxoguMMO MoKasaTb Ha MacwTtabax COBPEMEHHON
COINTHEYHOWN cucTembl paboTy NPUPOLAHOIO CBEPXpPEeakTopa, B KOTOPOM
CYHTE3MpOBariocb opraHuveckoe BewecTBo. C  uM3MYecKon TO4YKM
3peHus HeobxogMMO  M3yuuTb  OOpasoBaHue nnaHeT  Kak
CaMoopraHu3aumio MmaTepun, kak pesynbTaT BO34enCcTBUSA NpoTo3Be3abl
Ha CBOE OKpYXEeHMe C y4eToM OOpaTHbIX CBA3EN U XMMUYECKUX peaKkuun
B cpege. [na oTBeTa Ha mnocTaBneHHble Bonpockl B Cubupckom
otgeneHun PAH Ha napannenbHbix cynep3BM  nposogsdatcs
BblYUCTIUTESNbHbIE 3KCMEPUMEHTDI, B KOTOpPbIX peluatoTtcs
dyHOaMeHTanbHble  YpaBHEHWs  rpaBUTAUUOHHOW  DU3UKK.  ITU
3KCNEepPUMEHTLI Mokasanu, YTO MPUCYTCTBME OpPraHU4YecKoro BellecTBa
Ha YacTuuax nblv pagukanbHO MEHSET AMHAMUKY ra3onbifieBOn cpefbl
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B okonosesesgHoMm aucke. Ha obwem ¢oHe nnoTHOCTM MNosBASOTCA
CryCTKM BeLLeCcTBa. ATU CTYCTKU MOTYT ABMraTbCH Kak yrogHo — no xXoay
MU NpOTMB BpalleHus, K MpoTO3Be3de M OT Hee, B3aUMOLEMNCTBOBATb
mexagy cobon. Takumu ceorcTBamMm obnagatT CONMUTOHbI — OOUHOYHLIE
BOMHbI  MMAOTHOCTU. 3TU  BONHbI  (POPMUPYIOTCA  KOMNNEKTUBHbLIM
OBWXeHneM 4vacTtuuy. YacTtuubl COBMECTHO CBOMM rpaBUTaLMOHHBLIM
nonem cobupatoT ra3 B BonHy. BonHa gencrsyeT Kak ognH 13 Hanbornee
APPEKTUBHBIX  XMMUYECKMX  PEeakTopoB C  “NCeBOOOXMKEHHbIM”
kaTanusatopom. Kocmuyeckuii peaktop ¢ BOCCTaHOBMTENBHOW BOOOPOS
— renueBon atmocdepon No OaBEHNIO U TeMMepaType peareHToB Obin
OnM3ok K ycnoBusM nabopaTopHbIX KaTanMTUYECKUX pPeaKTOpPOB.
HepoctaTka BbICOKOAKTMBHOIO KaTtanu3aTopa — MEX3Be34HOW MNbinv 1
peareHTOB — KOCMUYECKOro CUHTE3-rasa 13 okcuaa yrrnepona, asora C
rpomMagHbIm npeobnagaHvem BOAOpPOAa, B JonnaHeTHOM
OKOJ103BE34HOM Aucke He Bbino. B aTnx ycrnoBmsix CMHTE3 OpraHM4eckux
BELLEeCTB He MOr He npoum3onTU. XUMWUYECKMEe peakuum CcuHTesa
CMNOXHbIX OpPraHU4eCcKUX COeAMHEHUN U3 MPOCTbIX ra3oB, B YACTHOCTH,
cuHTe3  ®uwepa-Tponwa SBNSTCA MNpeaMeTOM  MHTEHCMBHOIO
n3yyeHnss B kaTanmse. [103TOMy MHOrMMe [aHHbIE MO XUMWYECKUM
peakumsiM NEpPBUYHOrO CUHTE3a OPraHMYecKoro BeLlecTBa MOryT ObiTb
Nony4YeHbl HA UMEIOLLNXCH KaTanMTUYEeCKNX yCTaHOBKaX.

[JanbHenwaa asonouusa BellecTBa odvesugHa. [lpu yBenudeHun
MacCbl OpraHM4YecKMx COedWHEHW BOMHAa KOrnancupyeT B CBA3AHHbIN
cryctok BewecTtBa. B 6nwkHen k ComnHUy 30He CrycTku ABuUralTcs,
Tepas BOOOPOS, renuii, Nerkyro OpraHuky nog OEeNCTBUEM COSTHEYHOro
BEeTpa M U3NyyYeHusd, cosgaBasi BHYTPEHHME MNMaHeTbl € UX
reonornyeckon asonoumen. B pganbHen 3oHe HOnutep M XonogHble
BHELUHWE MMaHeTbl COXPaHAKT 3TW rasbl B CBOMX aTtMmocdepax W
ocTtatkm nbinu B Buae korney. OCHOBHag Macca OpraHU4eckoro
BELLECTBA U MeTaHa U3 30Hbl MEPBUYHOIO CUHTE3a pa3pyLuaeTcs, nonas
Ha ConHue u pasBeuBasicb B kocMoce. OQHAKO TsDKENble U CIOXHbIE
OpraHM4yeckue CoedVHEeHWs NPy OFPOMHON CBOEN KOHLUEHTpauuu MOrmnm
COXpPaHUTbCA B [JanbHEeWWWX KaTaknuamax Wu cTaTb OCHOBOM Ans
BO3HUKHOBEHUS U NUTaHUSA 3eMHOro buonornyeckoro coobwectaa. Unu
Xe Temnbl XUMUYECKOM 3BOMUMM B  CrycTtkax Obinn  CTOMb
CTpEMUTENbHbI, YTO >KW3Hb 3apogunacb pJaxe [0 odopMneHus
BELLeCTBA B MMaHETy — Ha (POHE OrpoOMHbLIX MOTEPb OpraHUYEeCKUx
coeINHeHWI, onpeaenmBLUNX HEAOCTATOK NErkMx anemMeHToB Ha 3emrne
W BHYTPEHHUX  NMaHeTax  OTHOCUTENMbHO  UX  KOCMUYECKOW
pacnpocTpaHeHHOCTMU.
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Direction 1 PL-1
ASTROCATALYSIS HYPOTHESIS
FOR THE ORIGIN OF LIFE PROBLEM

V.N. Snytnikov***

*Novosibirsk State University, Novosibirsk, Russia
**Boreskov Institute of Catalysis SB RAS, Novosibirsk, Russia
snyt@catalysis.nsk.su, Fax: +7-3832-343056

One of the key problems of Origin of Life is where, when and under
which conditions the primary organic substance, a source of all living
organisms, has emerged. As it has been found, regions of intensive
synthesis of organic compounds occur in the rotating circumstellar
medium in protoplanetary cloud. One of these regions became a source
of primary organic matter for the proto-Earth and the place of its origin in
the Universe. This is Astrocatalysis hypothesis for the Origin of Life
problem.
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PL-2
BIOMOLECULAR HOMOCHIRALITY
AND EVOLUTIONAL DYNAMICS

Vladik Avetisov

Semenov Institute of Chemical Physics of the Russian Academy of
Sciences, Kosygina 4, 119991 Moscow, Russia; avetisov@chph.ras.ru

An overview, in general terms, is given on an interrelationship
between the origin of biomolecular homochirality and evolutional
dynamics.

Homochirality is an important attribute of the molecular background
of life. It is assumed to be necessary to translate information recorded
on the biomacromolecular carriers. Enantiomeric configuration of
biomacromolecular units is checked up precisely under biosynthesis of
DNA, RNA and proteins. Such precise checking is realized, for it's turn,
by homochiral macromolecules (proteins and protein-nucleotide
complexes). Therefore, an "exclusive circle" consisting of specific
(homochiral) sequences and (enantio-) specific functions lies at the
basis of biological specificity. It is a crucial question, by which way this
circle could arise through prebiotic stages of evolution.

Our extensive knowledge about enantiospecific processes does not
appear to be conductive to deeper insight into this problem. This is
largely because a passage to homochirality at the macromolecular lavel
is still remain an intricate question. At the same time, it was recognized
by the last years that the error catastrophe phenomenon certainly blocks
prebiotic emergence of homochiral sequences. In particular, a set of
abiogenic reactions with high enantioselectivity is required to support
selective evolution toward biomacromolecular homochirality [1,2].
Therefore, it is assumed to be important to search answers beyond the
"stereochemical" view at the problem.

Our approach is based on idea that homochirality may be found an
issue of a certain type of prebiotic dynamics, rather than high
enantiospecificity of particular prebiotic chemistry [3]. In this context, a
major theoretical problem consists in deeper insight into the relationship
between the type of evolutional dynamics and the error catastrophe
phenomenon. This relationship is discussed with respect to the
Darwinian type evolution and beyond.

1. V.A Avetisov, V.l.Goldanskii. Physics-Uspekhi. 39(8), 819 (1996)

2. V. Avetisov, V. Goldanskii. Proc. Nat. Acad. Sci. USA. 93, 11435 (1996)

3. V. Avetisov. In Progress in Biological Chirality, G.Paly, C. Zucchi, L. Caglioty
(eds.), Amsterdam:Elsevier, 2004, Chapter1.
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Direction 1 PL-3
COMETS, CARBONACEOUS METEORITES,
AND THE ORIGIN OF THE BIOSPHERE

Richard B. Hoover

Astrobiology Laboratory,
NASA//National Space Science and Technology Center
Huntsville, AL 35805 USA

The biosphere is that portion of the Earth’s atmosphere, waters,
crust, and ice caps where living organisms can survive. The recent
discoveries of barophilic chemolithotrophs living deep within the crust,
hyperthermophilic archaea growing in vent fluids above 120 °C, and
psychrophiles that survive in Pleistocene permafrost and deep Vostok
cores and exhibit metabolic activity in frozen brines at -196 °C have
shown that the Earth’s biosphere is far more extensive than previously
envisioned. The evidence from molecular biomarkers and Bacterial
Paleontology indicates that life appeared very early on the primitive
Earth. It seems clear that the origin of the biosphere is closely linked
with the emergence of life.

The role of comets, meteorites, and interstellar dust in the delivery of
water, carbon, organics and prebiotic chemicals necessary for life is
becoming better understood. The deuterium enrichment of seawater
and observations of Comet P/Halley indicate that a large fraction of the
biosphere was delivered to Earth by comets. Comets (and interstellar
dust) contain a host of complex organic chemicals, amino acids,
macromolecules, and kerogen-like biopolymers. Evidence continues to
mount that comets played a crucial role not only in the origin of the early
Earth’s atmosphere and oceans, but also in the introduction of carbon
and complex organic/prebiotic chemicals to the early Earth during the
Hadean (4.5-3.8 Gyr) period of heavy bombardment. Images of the
nucleus of Comet P/Wild 2 obtained during the closest (500 km)
approach of the NASA Stardust spacecraft showed depressions, aligned
escarpments, and tall pinnacles, indicating a thick crust and durable 100
meter cliffs possibly accreted from recondensing gases. The presence
of a thick, black, kerogen-like crust, and elevated temperatures of the
nucleus led us to suggest that some comets may contain liquid water
and brines trapped within cavities between the crust and the interior ice
and rock debris. Since life exists on Earth wherever there is liquid water
— microorganisms may also inhabit comets.

There exists a dramatic similarity exists between the chemical
compositions of Cl carbonaceous meteorites and comets and therefore
these meteorites may well be the remains of cometary nuclei with
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PL-3 Direction 1
volatiles removed. Field Emission Scanning Electron Microscope
(FESEM) studies carried out during the past several years on freshly
fractured interior surfaces of the Orgueil Cl meteorite has revealed in-
situ the existence of the well-preserved mineralized remains of a
complex suite of trichomic prokaryotes. Many of the forms found
embedded in the mineral matrix are morphotypes of cyanobacteria and
sulphur bacteria. EDAX and 2-D X-ray analysis indicate the chemical
composition of these remains are dramatically different from living
cyanobacteria, although they bear elemental biosignatures that overlay
that of the meteorite matrix.

This presentation reviews recent theories of the Origin of the
Biosphere and new data on comets and microbial extremophiles.
Recently obtained FESEM images and EDAX data on living
cyanobacteria and microfossils in Cl meteorites will be presented in
support of the hypothesis that comets and meteorites may have
contributed to the Origin and Evolution of the Biosphere by the delivery
of not only water, carbon, and prebiotic chemicals to early Earth, but
also via complex cryopreserved biomolecules and perhaps even viable
intact microorganisms as well.
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Direction 7 PL-4
EVOLUTION BY GENE DUPLICATIONS:
FROM ORIGIN OF THE GENETIC CODE TO
THE HUMAN GENOME

Sergei N. Rodin?, Andrei S. Rodin?,
Arthur D. Riggs' & Dmitri V. Parkhomchuk®

! Theoretical Biology, Beckman Research Institute,
City of Hope, Duarte, CA, USA, srodin@coh.org
?Human Genetics Center, University of Texas, Houston, USA

Gene duplication is the main source of evolutionary novelties (Ohno,
1970) starting from the crucial duplication of the short palindromic
precursor of tRNA that determined the very first steps in shaping the
genetic code, both strands, “sense and antisense”, of ancestral RNAs
being likely in usage as templates (Rodin et al., 1996; Rodin & Ohno,
1997). RNA duplications and their double-strand usage could easily
increase the original repertoires of tRNA genes, ribozymic precursors of
their cognate aminoacyl-tRNA synthetases, aaRSs, and other
components of primordial translation machinery (Rodin & Rodin, in
press). Moreover, this double-strand coding could account for the very
complementary symmetry of the genetic code and the puzzling division
of aaRSs in two classes (Rodin & Ohno, 1995; Carter & Duax, 2002).

In subsequent evolution, the major problem with duplicates was that
the negative selection overlooks deleterious mutations in the redundant
sequence, which, therefore, instead of gaining a new function(s), often
degrades into a functionless pseudogene. This risk of loss (instead of
gain) is much higher for the populations with small Ne. One faces a
paradox: higher organisms with complex, slow development have small
Ne, but their complexity is provided by new genes and regulatory
elements generated by duplication. We propose that it is the
tissue/stage-complementary epigenetic silencing of duplicates that
makes them exposable to the purifying selection, thus allowing escaping
pseudogenization in higher organisms (Rodin & Riggs, 2003).
Comparative genome-wide analyses of gene duplicates of different
evolutionary age in several eukaryotic species strongly support this
hypothesis by revealing a fundamental link between epigenetic
regulation of expression, genomic localization and evolutionary fate of
the new duplicates. Our main message is that repositioning of the new
duplicate to an ectopic site epigenetically alters its expression pattern
and, concomitantly, the rate and direction of mutations (Rodin &
Parkhomchuk, 2004, Rodin et al., 2005). Furthermore, the detailed
comparison of syntenic vs. nonsyntenic pairs of gene duplicates
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PL-4 Direction 7
indicates that more often than not repositioning saves extra copies from
pseudogenization and hastens their evolution towards a new
development-time and tissue-specific pattern of function (ibid). Of all the
genomes studied by now, the most distinguished in this respect is the
human genome

References

Ohno S (1970) Evolution by gene duplication. Springer, Berlin.
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Direction 7 PL-5
EVOLUTION OF TRANSLATION TERMINATION FACTOR eRF3

G. Zhouravleva, O. Tarasov, A. Petrova, S. Inge-Vechtomov

Department of Genetics and Breeding, St. Petersburg State University,
Universitetskaya emb. 7/9, 199034, St. Petersburg, Russia
E-mail: zhouravleva@rambler.ru inge@si2444.spb.edu

Protein synthesis is an essential process, highly conserved among
different organisms such as Eubacteria, Archaea and Eukarya. Termination
of translation (recognition of stop-codons and hydrolysis of peptidyl-tRNA)
is also well conserved at least in eukaryotes. Homologues of the principal
eukaryotic release factor eRF1 (which recognizes all three stop codons)
have been identified in different species. In all tested cases eRF1 proteins
from higher eukaryotes were functional when tested in yeast S.cerevisiae.
Comparisons between eRF1 homologues from animals, fungi, plants
revealed high degree of similarity. Contrarily to eRF1, another eukaryotic
release factor eRF3 (which stimulates eRF1 in GTP-dependent manner) is
much more divergent, especially in its N-terminal domain. In all known
eRF3 proteins only the C-terminal domain (highly conserved with strong
similarity to elongation factor eEF1A) is required for translation termination
and is indispensable for cell viability. In Eubacteria G-domain of eRF3
parolog (RF3) is closer to EF-G, than to EF-Tu (EF-1A) elongation factors.
Surprisingly all eukaryotic eRF3 proteins studied so far (with exception of
G. lamblia) have long N-proximal extension with unknown functions. In
several species of fungi, closely related to S.cerevisiae, this domain is
responsible for [PSI] prion induction and propagation, however it seems
that ability of eRF3 to prionization is highly restricted to budding yeast. It
was also shown that some sub-regions of N-terminal domain participate in
interaction with different proteins (Pab1, Sla1, IAPs proteins), nevertheless
the role of most part of the domain remains unknown. In mammals eRF3 is
represented by two related proteins, each encoded by a distinct gene,
mGSPT1 and mGSPT2 in M. musculus and hGSPT1 and hGSPT2 in H.
sapiens. As in fungi, the eRF3-C region remains greatly conserved from
yeast to humans (47-64 % identity), while the eRF3-N regions exhibit high
degree of divergence (7-29% identity). N-terminal part of mMGSPT1 could be
further subdivided on three subdomains N1-N4. The most unusual of them
in composition is domain N1 (36% of glycine residues). While domains N2
and N4 are common for both eRF3 paralogs, N1 and N3 are different.
Interestingly, both hGSPT2 and mGSPT2 genes have no introns. Possibly
GSPT2 is intronless paralog of GSPT1 (which contains 15 introns) that
arose as a result of retrotransposition of processed mRNA transcript into
the genome. Importantly, it is exon 1 (N-proximal part) deletion that leads to
ability of GSPT1 to encode active translation termination factor in yeast
cells. Meanwhile intact GSPT2 is functional in yeast cells.

This work was supported by the Russian Foundation for Basic
Research (03-04-48886) and by the Presidium of RAN (Program
“Biosphere origin and evolution”).
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PL-6 Direction 7
XPOMOCOMbI " BUOOOBPA3OBAHUE

MN.M. Bopoaun'?

1MHcmumym yumousioauu u 2eHemuku CO PAH, Hoeocubupck
borodin@bionet.nsc.ru
2Hoeocu6upc;<u1,7 2ocyd@apcmeeHHbill yHugepcumem, Hosocubupck

WccnepoBaHns No cpaBHUTENbHOW TEHOMMKE MO3BOSIAMN OLEHUTH
CKOPOCTM KapuMOTUMMYECKON AMBEPreHuMM U BKNag pasfuyHbIX TUMOB
XPOMOCOMHbIX NEPECTPOEK B 3TOT npouecc. bbino nokasaHo, 4to pas-
Hble OTPAObl MIEKONUTALWUX, OTAEMNbHbIE POAblI U BUAbI 3HAYUTENBHO
OTNNYaTCA APYr OT Apyra Mo KONMYEeCTBY M TUNaM 3acrKCUpOBaHHbIX
XPOMOCOMHbIX MEPECTpoek. AT pasnnyms Moryt ObiTb ODYyCrioBneHbI
HECKONMbKMMU MnpuynHamu. [Mo-BMAMMOMY, [faBHas U3 HUX — pasHas
cTeneHb TONEPaHTHOCTU BUAOB K pa3HbiM TUMaM XPOMOCOMHbIX nepe-
CTPOEK 1 B MEPBYI o4Yepenb UX MEWOTUYECKUX CMCTEM K NOBpexaaro-
LLeMy OEeNACTBUIO XPOMOCOMHbIX NEePECTPOEK.

Mbl aHanuanpoBanyM OCOBEHHOCTU MYXCKOTO W >XEHCKOro merosa y
TONEPAHTHbLIX U HE TONIEPAHTHBLIX BUAOB MIEKOMUTAKLLMX U X TMOPUAOB.
MokasaTenbHoO, YTO CaMKM BCerga okasblBanvcb Gornee TonepaHTHbIMU,
yeM camubl. Mbl OGHapyXunnm, YTO0 OCHOBHBIMU MEXaHW3MaMW TONepaHT-
HOCTU SBNSATCA 3aMeELLEHMEe FOMOJSIOTMYHOIO CMHarcuca Ha reteporso-
TMYHBIA 1 OcNabreHne MenoTUYECKNX KOHTPOSbHBIX MEXaHN3MOB.

PesynbTaTbl HawmMx uccregoBaHUn NO3BONSAT NepecmMoTpeTb Tpa-
OVUMOHHbBIE NPEACTaBIEHNst O POSIM XPOMOCOMHbIX NMEepPecTpoeKk B BO3-
HUKHOBEHUW TMOpPUOHOW CTEPUITBHOCTM 1 B BugoobpasosaHuu. [Jonroe
BPEMS CYUTANOCh, YTO XPOMOCOMHbIE NEPECTPOMKA UrpalT pPeLIatoLLyo
porb B BUA00OOpa3oBaHMU NOTOMY, YTO reTepo3nroThl No nepecTporkam
nnbo cTepunbHbl, NMMBo 0bnagaT NOHWXKEHHOW PEPTUNBLHOCTLIO. Mol
OUEeHUNM (ePTUNBHOCTL FETEPO3UIoT MO Pa3fINYHBIM MNEPECTPONKaM
(MHBEpCUM, MHCepLMKU, pOOEPTCOHOBCKME, TaHAEMHbIE M MOJHOMNeYe-
Bble PeuMnpoKHble TPaHCMoKauMmn) y pasHbiX BMOOB MITEKOMUTAMOLLMX
(npegctaBsutenen pogoB Mus, Microtus, Thrichomys, Akodon, Suncus,
Sorex v gp.) n nokasanu, YTO CTPYKTYPHbIE rETEr03UroTbl YacTo OKa3bl-
BalTCA bepTunbHbIMU. B Tex ke cnydasx, korga mbl OOHapyxusanm
rMOPUAHYI0 CTEPUNIBHOCTb, TEHETUYECKMI aHanu3 nokasbiBar, 4YTO OHa
obycrnoBneHa He XPOMOCOMHOW reTepO3MroTHOCTbIO, a FeHEeTUYECKOM
HECOBMECTUMOCTBIO X MENOTUYECKUX CUCTEM.

BaxHasi ponb XpOMOCOMHOWM reTepo3UroTHOCTU B OrpaHMyeHumn no-
TOKa reHoB Mexay nonynsuusiMm U, cnefoBaTtenbHo, B BUAooOpa3oBa-
HuUM obecneynBaeTcs He rTMOpPUAOHON CTEPUNBHOCTLIO, a nepepacnpeae-
neHvem naTtTepHa pekombuHauum y rmbpugoB. KpynHble ©noku reHoB
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Direction 7 PL-6
OKa3blBaKTCA 3aKprTbIMI/I and KpOCCI/IHFOBepa. npOI/ICXO,EI,I/IT He NnoJrHoe,
Kak npu rmbpuaHON CTepUnbHOCTU, a fokanbHOe YacTUYHOE OrpaHuye-
HUe MNOTOKa reHoB, 4YTO co3gaeT I'Ipe,EI,I'IOCbIJ'IKI/I and ,EI,I/IBepFeHLLI/IVI reHoB
JTOKalmiM30BaHHbIX B MepeCTPOEHHbIX pa|?10Hax XPOMOCOM B KOHTaKTU-
pyrowunx nonynaumax. OTO Mbl Ha6mop,aeM cenyac B FVI6pI/|LI,HbIX 30Hax
Y COBpPEMEHHbIX MIeKkonuTarLwmnx (,D,OMOBaﬂ Mbllb, 0b6blIKHOBEHHas 6y-
p03y6|<a), 3TOT Ke npouecc, no-eManMomy, Cbirpa BaKHyr poJib B OuU-
BepreHunm npegkoBbiX I'IOI'IyJ'IFILI,I/IVI yerioBeka U WwnmMnaHae.

CHROMOSOMES AND SPECIATION

P.M. Borodin'?

'Institute of Cytology and Genetics SB RAS, Novosibirsk, Russia
borodin@bionet.nsc.ru
’Novosibirsk State University, Novosibirsk, Russia

For a long time it has been presumed that the hybrid sterility or
reduced fertility were determined by heterozygosity for chromosome
rearrangements. We studied fertility of the heterozygotes for various
rearrangements in various species of mammals and found that they
usually demonstrated normal fertility. In those cases where hybrid
sterility were detected, genetic analysis demonstrated that the sterility
was determined by genetic incompatibility of the meiotic systems of the
parental species, but not by the chromosomal heterozygosity.
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PL-7 Direction 7
BKNAOQ rEHOMUKU B USYHEHUE
ABONMOLUNN MPOKAPUOT

C.B. lllecTakoB

UHecmumym obwel ceHemuku um. H.W. Basunosa PAH,
Mockea, 119991, yn. 'ybkuHa, 3, shestakovgen@mail.ru

CpaBHUTENbHLIM aHanuM3 MonHbIX reHomoB 6Gonee 200 BuOoB U
LWTaMmMoOB BGaKTepuUI 1 apxen No3BONsieT NePeOCMbICIUTL KIlacCuyeckue
nocTynaTtbl MOJEKYNAPHOM (PUIOreHun npokapuoT, COOTBETCTBYHOLLNE
KOHUEeNuMM BepTUKarbHOW 3BOSOLMK, OCHOBAHHOWM Ha MYyTaLWOHHOW
N3MEHYMBOCTU M OMBEPreHuun. OBOMOLUMOHHAA FeHOMMKa nokasana,
YTO PUNoreHeTUYeckne epeBbsi, MOCTPOEHHbIE NO reHamMm pUBOCOMHbIX
PHK n mHormx 6enkoB, He COBNagaloT, YTO 3aTpygHAET aHanus nyTewn
3BOMOLNN NPOKAPUOT Ha OpPraHnM3MeHHOM YpoBHe. [MoMMMO MyTauumi
BaXHyl0 pofib B peopraHusaumm reHoMOB WrpalT npoLecchl
pekoMbuHaumu, onpegenswowme reHOMHble nepecTpoviku,
OeneLnoHHble yTpaTbl ¥ NPUoBpeTeEHNE HOBLIX FEHOB Yepe3 MexaHU3Mbl
FOPM3OHTANbHOIMO MNEepeHoca, Kak BHYTPUBMOOBOIO, Tak WU  Mexay
reHeTU4YecKkn oTaaneHHbIMM opraHnamamn. BeTpamBaHne HOBbIX FE€HHbIX
ONOKOB B  PEMIMKOHbI  PELMNUEHTHBLIX KIETOK obecnednBaeTcs
npoueccaMmm TPaHCMO3ULMUW, TOMOSIOTMYHON UM cCanT-cneundnyeckon
pekombuHaumn. CnocobHOCTb K WMHTErpaummn «4y>XepoAaHbIX» FEHOB U
SMIMMUHALUMM  TEHOMHbIX  CEerMeHTOB  3aBUCUT  OT  Hanuuus,
3P(PEKTUBHOCTMN M COOTHOLLEHUSA CUCTEM pekoMOuHaumu. Ons oueHkn
3BOSMOLMOHHBIX MOCNEACTBUN rOPU3OHTaNbHOMO NepeHoca reHoB BaXXHO
u3yyatb MEeTogaMuM TEHOMUKM CUCTEMbI pPEKOMOMHALMM Yy pPasHbIX
OpraHM3MoB M aHanuanpoBaTb 3Ha4YeHWE rOPU3OHTaNbHOro nepeHoca
caMux reHoB pekombuHauum un penapaumm OHK, KoHTponupyowmx
Temnbl MyTareHe3a. Ha ocHoBe MOMHOreHOMHOro aHanu3a GonbLIoro
yncna BUOOB CHOPMYNUPOBaHbI MPEACTaBNEHUA O KMYEBOW pPOMM
peKoOMOMHALUMOHHOIO  MOTeHUuana B [EHOMHOW  OWHAMUKE U
BNO0o6pasoBaHnn. Ha npumepe  reHomoB NaToreHHbIX U
CUMBUNOTNYECKNX bakTepumn paccmaTpuBaloTCS MeXaHW3Mbl
pPenyKUMOHHOM 3BOSIOLMKM, Onpedensiowme agantaumio MUKpoboB K
Y3KMM 3KOMornvyeckum Huwam. C no3vuuin 3BOSOLMOHHON FEHOMUKM
obcyXKOoalTcsa HOBble MPEACTaBfeHus O cxemax (unoreHun wu
TakCOHOMMWM B MUPE NPOKaAPUOT.
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Direction 7 PL-7
CONTRIBUTION OF GENOMICS TO INVESTIGATION OF
PROKARYOTIC EVOLUTION

S.V. Shestakov

Vavilov Institute of General Genetics RAS, Moscow, Russia
shestakovgen@mail.ru

Recombination mechanisms which are responsible for genomic
rearrangements and acquisition of new genes play a major role in
dynamics of microbial genomes and their adaptive evolution. Horizontal
gene transfer and lineage-specific gene loss events depend on
availability and activity of various recombination systems. Whole
genome-based analysis provides an important information for
revaluation of molecular phylogeny of prokaryotes.
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PL-8 Direction 2
MWUHEPAJIbHbIE NPEAOWLUECTBEHHUK BUOCUCTEM U
KOHUENUMA YrnEBOOOPOOAHOIO OPFAHU3MOBUO3A

H.N. OwWwknH

UHecmumym eeonoeauu Komu HY YpO PAH,
Poccus, 167982, Cbikmbiekap, yn. llepsomalickas, 54,
yushkin@geo.komisc.ru

BbICOKOCTPYKTYpMpPOBaHHbIE TBEpAble YrrnepoaucTble Belectsa U
YrNeBOAOPOLHbIE MONEKYNAPHLIE KPUCTanmbl — Hanbonee NOAXo4sLmMe
npegouonornyeckme cUcTeMbl Kak ONs CO34aHus MHAOPMaLMOHHOMO
reHeTM4YecKoro annaparta, Tak U Ans pasBuTus B MPOCTEWLUNE XMBble
opraHmambl. Hawubonee ©Onu3kMMyn K OMOMOMMYECKMM OpraHv3mMam
ABNATCA abnoreHHble KpucTannbl ubpokepnTa, XapakTepuasytoLmecst
aHanormyHbIM coctaBy 6enka XMMWUYECKUM COCTaBOM, MPUCYTCTBMEM
BCEX [MaBHbIX CTPYKTYPHbIX 3MEMEHTOB J>KW3HW W  3MEMEHTOB-
KaTanusaTopoB, HanM4ynem OCHOBHbIX aMUHOKMCIIOT, BkMtovas L-popmbl
OpyrMx Tak HasbiBaemblx «Obuomonekyn». Ha wnx ©0ase c y4deTom
3KCNepUMEHTarnbHbIX AaHHbLIX MO TEPMO- U PaANOCUHTE3Y aMUHOKUCAOT
Mbl CMOAENUPOBanM aBTOHOMHYK SIYENKY, B KOTOPOW MpPOUCXOauUT
cbopka PHK (nnm OHK) n cuHTes Guomonekyn, T.e. MuHeparbHbIN
NPOTOOPraHn3Mm, reHeTUYecKuin npedllecTBEeHHUK XU3HW. Ha ocHoBe

nccnenoBaHus GroMopHbIX YrneBoAopPOaHbIX CTPYKTYp
copmMynMpoBaHa  KOHLEMNUMS  MMHepasribHOro  opraHu3Mobuosa,
obocHoBbIBatoLLAs CTPYKTYPHO-pYHKLIMOHAbHOE pasBuTne
YNOPSAOYEHHbIX MOEKYSAPHBLIX YrNeBoAopPOAHbIX cucTem-

NpOTOOPraHNM3MoB B OuonornyeckMe opraHuamMbl (yrneBogopoaHas
KpucTannuaaumst XnsHu).

Hanbonee rOMOJIOrMYHbIE OvoopraHusmam abuoreHHble
yrneeogopodHble  CTPYKTYpbl  KPUCTanmM3yloTCA B CPaBHUTESIbHO
BblICOKOTEMNEPATYPHbLIX " BbICOKO6apVILIeCKI/IX ycrnosumax B BOOHO-
rasoBou MUHepann3oBaHHOM cpene kapboHaTHO-XopUgHo-
CynbdaTHOro MarHui-kanui-HaTpMeBOro cocTaBa B MPUCYTCTBUM
aMMuaka, CEepHUCTbIX [a30B, MeTaHa, YIMeKUcnoTbl W Opyrux
KOMMOHEHTOB, B BOCCTAHOBUTENbHON 06CTaHOBKe. MpuMepHO B Takux
YCIMOBMSAX MOIMa BO3HUKHYTb U Ouomnornmyeckass XusHb. BeposiTHee
BCEro, nepBble akTbl abuoreHesa pas3BMBalWCb HE Ha 3eMHON
MOBEPXHOCTM, a B [MApoTepMaribHbIX CUCTEMAX, 3aHOpbIWax
nerMaTuToB, BYfKaHax, BO3MOXHO, Qfaxe B rasoBblX MOMOCTSX
3acTbiBalOWKUX pacnfaBoB, W camble npocTenwme 6Guonormyeckme
CUCTEMBI Obinn XEMOaBTOTPOPHbLIMU. Mpenbuocdepa
XapaktepusoBanacb MnoA3eMHOW rokanu3auuen. BeinectoBaHa u
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Direction 2 PL-8
oKpenmna >Xu3Hb, nepenasa Ha oToreTepoTpodHbIA NyTb, B TennbIX
BOASAHBIX Ny)Xax u B okeaHe. [NepBnyHasa Guocdepa umena o4varoBbin
OCTPOBHOW XapakTep, 3aTeM apxunenarHbiii, a CrsioWHON 6uocdepHbIn
nokpoB 3emns npuobpena rae-to Ha pybexe 3,8-3,7 mnpa. ner.

MINERAL PREDECESSORS OF BIOSYSTEMS AND
CONCEPT OF HYDROCARBONS ORGANISMOBIOSIS

N.P. Yushkin

Institute of Geology of Ural Branch of Russian Academy of Sciences,
54, Pervomaiskaya St., Syktyvkar, 167982, Russia,
yushkin@geo.komisc.ru

The sources of all biological structures and functions originated from
prebiological mineral world. Though, it is improbable to make a sequent
synthesis of simplest bioorganisms from nonbiological blocks by means
of the self-assembly of the bioorganisms. Abiogenesis should be
prepared not only at chemical, energetic and informational level but also
should be provided with a corresponding structural order that is the first
biological organisms must have their nonbiological predecessors.
Natural biomorphous individuals of solid hydrocarbons (bitumens),
characterizing by high degree of molecular and supermolecular ordering
are considered as models of such prebiological systems.
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PL-9 Direction 2
CTPYKTYPHbIE OE®EKTblI B BUOKAPBOHATAX KAK
AKOUHOUKATOPBI U TPACCEPbI 3BOTIOLIA
FT’EOBUONOIMYECKUX CUCTEM

Botakos C.J1., Llanosa K0.B., Ko3noB B.W.

UHemumym eeonoauu u eeoxumuu YpO PAH,
620151, EkamepuHbype, lNoumoessld nep., 7,
votyakov@igg.uran.ru

Ha ocHOBaHMM KOMMYECTBEHHbIX XapaKTepucTuk AedekTHocTH
CTPYKTYpbl kapboHaToB pas3HOro coctaea, reHesuca v Bospacrta (oT pu-
dencknx 0O COBPEMEHHbIX 06pa3oBaHuii) BUo-, PUTO- U XEMOTrEHHbIX
npeanoXxeHa cxema Mx TUNU3aUnn; B Ka4yecTBe 30HAa AeeKTHOCTU 1c-
nonsb3oBaHbl AP 1 ntoMUHECLIEHTHbIE CBONCTBA TUMWUYHBIX NMPUMECHbIX
nedekToB — voHoB Mn”*. [INsi MHTepnpeTaLuum JaHHbIX BbINONHEHbI He-
AMNUPUYECKME KBAHTOBO-XMMWUYECKME KNacTepHble pacyeTbl aTOMHOro
N 3NEKTPOHHOIO CTPOEHUSA KapboHaTOB (3Ha4YeHUN 3PEKTUBHBIX 3apsi-
JOB WOHOB, CTENEHW WOHHOCTU-KOBANEHTHOCTWU, AnvH cBA3nm Me-O un
ap.). Ha ocHoBe conoctaBneHust NnaneoHTONorM4eckux U CnekTpocKonm-
YeCKMX OaHHbIX Al Naneo30MCKUX OTAOXEHWUM NoKa3aHo, YTO CNEeKTpo-
CcKoMMYeckme napameTpbl kapboHaToB, Nx AedEeKTHOCTb B MEPBYI0 O4e-
peaob OnpefenstTcsa  «3KOMormvyeckumm»  ycriosmammn — b6accenHa
ocagkoHakonneHus. [NonyyYyeHHble JaHHbIE UCNONb30BaHbl 1S aHanu3a
CTpOMaTonNMTCOAEpPXKALLMX U3BECTHSKOB M AOMOMUTOB OCHOBHbIX CBUT
cepui pucpesa HOxHoro Ypana; npoBefeHbl naneoreorpaduyeckue pe-
KOHCTPYKLMM OTnoxeHun. PaboTa BbinomnHeHa B pamMkax nognporpamMmmbl
Ne2 nporpammbl pyHOaMeHTanbHbIX uccnegosaHun MNpesnguyma PAH
«[lMpoucxoxgeHve n aponoumsa Guocdepbl».
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STRUCTURAL DEFECTS IN BIOCARBONATES AS
INDICATOR OF GEO-BIOLOGICAL EVOLUTION

Votyakov S., Shchapova J., Kozlov V.

Institute of Geology and Geochemistry UB RAS, Pochtovi per., 7,
Yekaterinburg, Russia, 620151, votyakov@igg.uran.ru

The scheme of carbonates classification based on ESR and
luminescence data of the typical impurity Mn®*-ions is under
consideration. The experimental data have been analyzed using the
results of theoretical modelling for carbonates by ab initio quantum-
chemical cluster methods. Analysis of paleontological and spectroscopic
data in Paleozoic carbonates made it possible to conclude that Mn?* ion
spectroscopic parameters were determined by condition of ancient
environments. Obtained results have been used for the analysis and
paleogeographical reconstructions of stromatolite-containing limestones
and dolomites from the main South Urals Riphean formations series.
The study was executed within the framework of the programs Ne2 of
the basic researches of Presidium of the RAS «Origin and Evolution of
Biosphere».
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PL-10 Direction 3
MINI-RIBOZYMES AND FREEZING ENVIRONMENT:
A NEW SCENARIO FOR THE EARLY RNA WORLD

Alexander Vlassov

Somagenics, Inc., 2161 Delaware ave., Santa Cruz, CA 95060, USA

The RNA World hypothesis refers to a hypothetical era prior to coded
peptide synthesis, where RNA was the major structural, genetic and
catalytic agent. Though it is a widely accepted scenario, a number of
vexing difficulties remains. This presentation will focus on a missing link
of the RNA world hypothesis — primitive mini-ribozymes, in particular
ligases, and the role of these molecules in the evolution of RNA size
and complexity will be discussed. It is argued that prebiotic conditions
associated with freezing, rather than ‘warm and wet’ conditions, could
have been of key importance in the early RNA world.
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ECOLOGICAL LAWS GOVERNING BIOSPHERE EVOLUTION:
INTERRELATIONSHIPS OF CARDINAL INNOVATIONS IN
LIVING SYSTEMS AND GEOLOGICAL CHANGES IN
ENVIRONMENT

Kanygin A.V.
Institute of Geology of Oil and Gas SB RAS, Novosibirsk, Russia

Evolution of the biosphere is examined as the following process:

(1) emergence of new ecologically specialized groups (guilds),
providing a more efficient use, transfer, and transformation of matter
and energy in ecosystems;

(2) spatial expansion of life throughout the Earth (gradual transition
from a discrete to continual biosphere on exploration of new bionomic
zones and biotopes);

(3) complication of the trophic structure of ecosystems (from simple
Archean autotrophic-heterotroph-ic prokaryotic systems to modern
global ecosystems);

(4) variation in the spatial and power parameters of biogeochemical
cycles.

The relationship between cardinal innovations in living systems and
the stages of sudden changes in atmosphere oxygenation and
fluctuation in concentration of CO, are shown on the example of initial
stages of biosphere evolution (Archean — Ordovician).
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PL-12 Direction 5
TMOBAJIbHbIE KONEBAHUA YPOBHA MOPA B
®AHEPO30E U UX OBUXYLLASA POJIb B 9KONOMMMYECKOM
M 3BONKOUMOHHON AUHAMUKE MOPCKOW BUOTbI

AnekceeB A.C., KabaHoB I.B., OndepbeB A.l'.

lManeoHmonoauyeckuli uHcmumym PAH,
Mockea, lNpogpcorosHas yn., 123, Poccusi 117868,
aaleks@geol.msu.ru

mobanbHble M3MEHEHWs YpOBHA MOpPS, BblpaxaslumMecs, npexge
BCEro B LUMPOKOMacWTabHbIX konebaHuax nnowagn MaTepukos,
MOKPLITON 3MUKOHTUHEHTANbHLIMW MOPSMK, BLICTYMAnNUM B KayecTse
OOHOrO0 M3 Bedywux JdpanMBepoB  3IBOMOLUMM  MOPCKOM  BUOTHI.
OBCTaTU4ecKMn YypoBeHb OkeaHa (pe3ynbTaT u3MeHeHus obbema
BOLHOW MaccChbl UMM €MKOCTU OKeaHWYeCKUX BnaauH), Kak rnokasbiBaloT
AaHHble MOOENMPOBaHMS, B OCHOBHOM KOHTpONupoBarncs npoueccamu
reoguHamuyeckon asonoumm 3emHoro wapa. B anoxu pacnaga lMaHren
(paHHWI 1 cpegHWMA Naneo3on, NO34HUA Me30301 1 KakHO30M) YPOBEHb
Obin  HauBbICWUMM, a MOPCKME OpraHn3Mbl WCMbITbiBanM OypHoe
passuTue. KoHel naneo3os un Ha4ano mMe3o30s (MepMb U paHHUI Tpuac)
OblMM  OTMEYEeHbl BbICOKMM CTOSSHUEM KOHTUHEHTanbHOro Maccusa
MaHren, BbIMMpaHMEM U PE3KUM COKpaLLEHWEM MOPCKOW OBUOTbI, HO
OypHOW 3BONIOUMEN Ha3eMHbIX oOpraHuamoB. 3T0 ybeauTensHo
CBUOETENLCTBYET O CYLIECTBEHHOMW, @, BO3MOXHO, W KIHOYEBON pOnu
konebaHu ypoBHsI MOps B pa3BuTUM XM3HM Ha 3emne. OpgHako
3aKOHOMEPHOCTU U MEXaHU3Mbl TakKoro BMUSHWUS MOHATHI  elle
CoBepLUEHHO HegocTaTouHo. OCcoBeHHOCTU peakumMn MOPCKOW BMOThI Ha
3BCTatuyeckme konebaHns ypoBHA MOps, MMEeBLIME MECTO B
daHepo3oe (kembpuii — naneoreH), pacCMOTPeHbl Ha npumepe
BocTtouHo-EBponelickor nnaTgopmbl U Npunexawux ¢ tora obnacren
Meputetnca. AHanu3 npoBoAuncs Mo [AByM HanpaeneHusm (1)
AeTanbHOe  KONMWYECTBEHHOE  U3y4YeHue  AMHAMUKA  U3MEHEeHUs
3KOMOrMYecKMx napameTpoB COOOLIECTB MOPCKMX OpraHnsMoB B
TeYeHune OJHOro UuMKna 3BCTaTMYEeCKuX KonebaHwui ypoBHS Mops —
agoamonenoBckasi CBUTa MOCKOBCKOIo sipyca cpefgHero kapboHa m (2)
BblSiBlieHNe 0bLMX 3aKOHOMEPHOCTEW CMEeHbl MOPCKOro HaceneHus
MOpCkux 6GaccermHOB Ha MPOTSXKEHUW ABYX MOAENbHbIX BPEMEHHbIX
OTpes3KoB (OEeBOH — nNepMb W topa — naneored). [na ogHoro
KaMEHHOYronbHOro LuuMKNna ycTaHoOBNEeHa 4eTkas 3aBUMCUMOCTb CMEHbI
coobwects OT asbl W3MEHeHuss ypoBHA Mops. Ha npumepe
coobLecTB OCTpakoA KoHUa nnevncToueHa — rofoueHa wenbda Mops
JlanTeBbIx Noka3aH kpanHe GbICTpbI (He Bonee 1 Thic NeT) nepexog oT
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3BpUranuHHbIX  COOOLWECTB  HayanbHOW  CTaguMuM  rOSioLEHOBOM
TpaHcrpeccum K MopckuMm. [Ons MOAenbHbIX OTPE3KOB Brepsble
NOCTPOEHbI CKBO3HbIE KpMBble konebaHms YpOBHSA MOPS, 3aHUMAaBLLEro
BocTtouHo-EBponelickyto  nnatgopmy, C  KOTOPbIMW  COBMELLEH
KaneHgapb OMOTMYECKMX COOBITUIA, Y4TO MO3BONSIET OLEHWUTb CTEMEHb
BMNUSIHUSI 3TOMO MpoLecca Ha BuoTy.

GLOBAL SEA-LEVEL FLUCTUATIONS DURING
PHANEROZOIC AND ITS DRIVING ROLE IN ECOLOGICAL
AND EVOLUTIONARY DYNAMICS OF MARINE BIOTA

Alekseev A.S., Kabanov P.B., Olferiev A.G.

Paleontological Institute RAS,
Moscow, Profsoyuznaya 123, Russia, 117868

Global eustatic changes of sea-level are one of the most important
driving mechanisms in evolution of the marine biota. Peculiarities of
ecological reactions of the marine biota on eustatic sea-level changes
for Eastern-European Platform are considered on the example of single
eustatic cycle — Domodedovo Formation (Moscovian, Middle
Carboniferous) and at higher level of marine communities succession
during two time slices (Devonian — Permian and Jurassic-Paleogene).
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PL-13 Direction 5
M3MEHEHUSAA HABEMHOW BUOTbI B NPEOOBEPUN
NEPMOTPUACOBOI'O 3KONOIr’MYyeckoro KrmsmcA

MoHomapeHko A.Tl'.

lManeoHmornozuyeckuli uHcmumym PAH,
Mockea, 117868, lNpoghcorosHas, 123, aponom@paleo.ru

Mpu mn3yyeHnn ssonoumm BGuocdepbl 0COOEHHO BaXHbl MOMEHTbI
CMEH KPYMHENLIMX 30X, C HAMDOMNbLUMMWN U3MEHEHUSIMU B OpraHn3aumm
akocucTeM. Takvumu ObiNM  KOHEL, MEepMCKOro mnepuoga W Hadvano
TpmnacoBoro. KoH4uncsa neaHMKoBbLIN NepUoa, «XONOAHbINY, 30HASbHbIN
M pes3ko  KOHTPACTHbI  KNMMaT  CMEHWNICA  Ha  «Tenmblny,
«9KBAOUNBHbINY, NPaKTUYECKN HECE30HHBLIN U He3oHanbHbI. MNepexoq
OT nepMuM K Tpuacy O3HaMeHoBarncsi cambiM GonblwmM B
(haHepO30MCKOA  UCTOPUN  BbIMUPAHMEM, TMOMYYMBLUMM  Ha3BaHue
NnepMOTPMacoBOro Kpusuca. MayyeHne aTMx MNpouLEeccoB Moka CTaBuUT
fonblue BONPOCOB, YEM [AET OTBETOB, HO MMEHHO B MPOLECCE MOUCKOB
3TUX OTBETOB Mbl MOMyYaeM BaXHble CpaBHUTENbHbIE [AaHHbIE MO
COBPEMEHHOV  MpupodHoM  cuTyaumun. KnumaTtudeckass kapTuHa
npegblaylwiero onejeHeHWss U nepexoda K «Tennow» Guocdepe
OCTaeTcs ele Janeko He MnonHon. Becbma BaxHO AeTanbHoOe 3HaHue
pacnpoCTPaHEHNs! XUBOTHbIX U pacTeHuni. lNpegpigylwiee N HblHeLWHne
NedHVKOBbIE  NEepuoAbl  KaXyTCs  CYLWECTBEHHO  PasfU4HbIMU.
ACUMMETPUYHOCTb ONnedeHeHNs1, OTCYTCTBME 30HbI NMYCTbiHb BONM3n 30-
X LUMPOT, OTCYTCTBME CBUAETENbLCTB CYLLECTBOBaHMS ncnxpocdepsl
CTaBAT MO BOMNPOC MPUCYTCTBME XapaKTepHbIX AN COBPEMEHHOro
KnumaTta Tpex KOHBEKTUBHbIX siieek B aTMocdepe U COBPEMEHHOWN
CXeMbl OKeaHU4eckmx TeyeHuh. AHanua xapakrepa NepMcKoro
BbIMMPAHMS Kak B MOpe, Tak M Ha CyLle MoKa3biBaeT, YTO OHO HE HOCUIIO
BHE3arnHoro xapakrtepa W Obll0 CBA3aHO C MNEpPECTpPoOMKamu BHYTPU
akocucteM. bBbuopasHoobOpaswe cokpallanocb MOYTW BCHO MO3OHIOK
nepMb, BO BTOpPOW €€ MOSIOBMHE MMEN&T MECTO HEKOTOpPbIA poCT,
pa3Hoobpa3uns 1 BO3HUKanM Me3030MCKNE 1 JaXe HblHe CyLLeCTByoLme
rpynnbl. VI3MeHeHMe 9KOCUCTEM Ha Cylle Hayanocb paHblle, Obino
MEHee CUIbHbIM W 3aKOHYMITOCb Takke paHble. B koHue nepmu
NMPOUCXOAMUT  COKpalleHMe  OpPEBECHOW  pacTUTENbHOCTW,  4TO
MapKMpyeTCcs UCYe3HOBEHWEM AeHOPOMUIbHLIX HAaCeKOMbIX W T.H.
«TPUBHBIM MUKOM». JTOT Mpouecc KyNbMUHUPYET B paHHEM Tpuace,
Korga Ha Bcer 3emnie M3 3aXOPOHEHWA MOYTU UCYE3alT OCTaTKu
Ha3eMHbIX PaCTEHUA W XKMBOTHbIX, MpPeKpallaeTcs YrreHakonmeHue.
PaboTta nognepxaHa nporpammon Mpesngnyma PAH «[MponcxoxaeHue
1 aBontoums buocdepbl» 1 rpaHTom POOU 04-04-48296.
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CHANGE IN THE TERRESTRIAL BIOTA JUST BEFORE P/T

ENVIRONMENTAL CRISIS

Ponomarenko A.G.

Palaeontological Institute RAS, 117868, Moscow, Russia,
Profsoyusnaya, 123, aponom@paleo.ru

There was the global warming in the late Permian and ecological

crisis in the end of it. Study of these processes allows to get
comparative knowledge of the recent environmental situation.
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PL-14 Direction 4
THE EMERGING MODERN EARTH SYSTEM THROUGH
ARCHAEAN-PALAEOPROTEROZOIC TRANSITION:
PROBLEMS AND PERSPECTIVES

Victor A. Melezhik!, Anthony E. Fallick?, Eero J. Hanski’,
Lee R. Kump*, Aivo Lepland’, Anthony R. Prave®,
Harald Strauss®

'Geological Survey of Norway;
“Scottish Universities Environmental Research Centre, Scotland;
3University of Oulu, Finland;
*Pennsylvania State University, USA;
*University of St. Andrews, Scotland;
®Westfalische Wilhelms-Universitat Minster, Germany.

The development of new analytical techniques, and improved
models for planetary evolution, has intensified research into the
evolution of the Earth System and targeted several critical intervals in
Earth history when the biota, hydrosphere and atmosphere were
experiencing global-scale changes. It is common knowledge that the
Archaean Earth System (> 2.5 Ga) functioned differently from that in the
recent past because of the absence of an oxygen-rich atmosphere.
Oxygen-rich habitats were restricted to microbial mats or perhaps
ephemeral oxygen oases in the surface ocean or in lakes, and so
biogeochemical recycling of buried organic matter in the Archaean
largely depended on fermentative decomposition. Given the lack of
oxidative weathering, it remains unclear how organic matter preserved
in marine sediments was recycled upon uplift and exposure. The first
500 million years of the early Palaeoproterozoic was a time of
environmental upheaval that heralded the emergence of the modern,
aerobic Earth System. Global intracontinental rifting and associated
mafic volcanism accompanied by widespread deposition of banded iron
formation was followed by the oldest known world-wide glaciation(s), a
rise in atmospheric oxygen, the largest ever positive excursion of
§"Cears  (Lomagundi-Jatulian Paradox), and then, enigmatically,
abundant deposition of anomalously organic-carbon-rich sediments
forming the oldest known significant petroleum deposits (Shunga
Event). The remaining 1500 Myr of the Proterozoic exhibits evidence
that the Earth operated much as it does today, with most
biogeochemical recycling, in the oceans and on land, dependent on
highly energetic aerobic pathways. The available data provide only a
relative chronology of these major Archaean-Palaeoproterozoic events
and several fundamental questions remain unanswered. Why is the
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oldest known significant accumulation of organic-carbon-rich sediments
and petroleum deposits only at 2000 Ma when microbial life is known to
have persisted through the Archaean? Why did an oxygen-rich
atmosphere appear around 2300 Ma even though oxygen-rich habitats
existed since 2700 Ma? Why, given an oxygen-rich atmosphere at 2300
Ma, was there a 300 Myr lag in the development of deep biosphere and
aerobic pathways in biogeochemical recycling of organic matter at
around 2000 Ma? Why did the first global glaciations occur at around
2400 Ma and why do the first-order features of the marine carbon
isotope record indicate that global carbon cycle operated in the
Archaean much as it does today? Other key unresolved problems at the
Archaean-Proterozic transition include: (i) the nature and timescales
of the Proterozoic carbon cycle; (ii) the sulphur, phosphorous and
nitrogen cycles; (iii) the redox-state of the mantle and its possible
impact on oxidation state of the hydrosphere-atmosphere; (iv) the
origins and timing of the rise in atmospheric oxygen; (v) seawater
composition and marine sulphate reservoir.

What is required now is new data as the basis for self-consistent
models to explain the genesis and timing of the abrupt establishment of
the modern Earth System.
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FEEOBUONTOIMMYECKUE COBbITUA OOKEMBPUA

A.10. Po3aHoB

lNManeoHmonoeauyeckuti uHecmumym PAH.
117647, Mockea, NpoghcorosHas, 123. aroza@paleo.ru

COBOKYNHOCTb NaneoHTONOMMYECKNX " MOIEKYNsipHO-
BMOXUMUYECKNX [aHHbIX, MOCNEeAHUX ABYX OECATUNETUA, MNOo3BONseT
HaMeTUTb MOCMNeAoBaTENbHOCTL MNOSIBNIEHWS OpPraHM3MOB  pPa3HOro
YPOBHS1 OpraHm3aumm B uctopum ouocdepsl 3emnu: 6akrepum (s.l.) — He
nosgHee 3,8 Ga; unaHobaktepum — 3,5 Ga (Walsh, 1992; Shopf, 1993);
aBkapuoThl — 3,0-2,7 Ga (Tumodbees, 1982; Brooks etal, 1989); rpubbl —
2,4-2,2 Ga (Banenuyak, PosaHoB, 1986); metadmta — 2,2-1,9 Ga
(TumodpeeB, 1982; Hun, Runnigar, 1992); metazoa - 1,8-1,5 Ga
(CatotuHa, Bunbmoa, 1990; Yockelson, Fedonkin, 2000); uenomata —
1,4-1,0 Ga (MHunosckas, 1998; Weigou wn gp. 1999). Takas
nocrneaoBaTenbHOCTb TpebyeT 3BOSOLUN COOTBETCTBYHOLLMX
TemMnepaTypHbIX, KUACMOPOOHLIX W MHbIX NapaMeTpoB. [loxoxe, 4TO
OoKono 3-x MApA. net ToMy Hasaf Kucrnopoga AOSMKHO Obino ObiTb He
MEHee HEeCKOmNMbKMX MPOLEHTOB OT CEerofgHsillHero YypoBHs. B
npomexytke Mexay 3,5 Ga u coBpeMeHHOCTblo obllee nageHue
cpedHuX MOBEPXHOCTHLIX Temnepatyp 3emnu coctaBuio He Gonee
40 °C. Bpewmsa cyuwectBoBaHve mupa PHK Hanbonee npasgonogobHo
OTHOCUTCSI K KaKOW-TO 4acTu uHTepBana 4,6-3,90, ecnn mMbl Bepum B
3eMHoe ero npoucxoxgeHne. KoHeyHbiM utorom passutna mupa PHK
Morno 6bITb obGpa3oBaHMe MPOTOOMOHTOB, @ 3aTEM W MPOTOKMNETOK Ha
fokanbHbIX  y4acTkax OCTbiBaOWMX JlaB B o4varax pasBuUTUS
K-cogepalumx rfuvH Tuna cenagoHuTa.
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noanporpamma 1.
GEOBIOLOGICAL EVENTS IN THE PRECAMBRIAN

A.10. Po3aHoB

Paleontological Institute RAS, Moscow, Russia
aroza@paleo.ru

At present, the appearance of Bacteria (s.l.) Eucariotes, Metaphyta,
Metazoa, etc., as well as the oxygenation of the atmosphere, took place
much earlier, than was formerly believed. The paleontological data
clearly indicate, that difference in surface temperature on the Earth from

Archean to present time was no more than 35°-45°C.
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MODELLING LONG-TERM CO-EVOLUTION
OF GEOSPHERE AND BIOSPHERE

Siegfried Franck, Christine Bounama and Werner von Bloh

Potsdam Institute for Climate Impact Research,
PF 601203, 14412 Potsdam, Germany
Tel.: +49 331 288 2659, Fax.: +49 331 288 2570
E-mail: franck@pik-potsdam.de

We present a minimal model for the global carbon cycle of the Earth
containing the reservoirs mantle, ocean floor, continental crust,
continental biosphere, and the Kerogen, as well as the aggregated
reservoir ocean and atmosphere and obtain reasonable values for the
present distribution of carbon in the surface reservoirs of the Earth
(Franck et al., 2002). The Earth system model for the long-term carbon
cycle is specified by introducing three different types of biosphere:
prokaryotes, eucaryotes, and complex multicellular life. They are
characterized by different global temperature tolerance windows:
prokaryotes [2°C, 100°C], eucaryotes [5°C, 45°C], complex multicellular
life [0°C, 30°C]. From the Archaean to the future there always exists a
prokaryotic biosphere. 2 Gyr ago eucaryotic life first appears because
the global surface temperature reaches the tolerance window for
eucaryotes. This moment correlates with the onset of a rapid
temperature drop caused by increasing continental area. The resulting
increase in the weathering flux takes out carbon dioxide from the
atmosphere. In contrast to the eucaryotes the first appearance of
complex multicellular life stars with an explosive increase in biomass
connected with a strong decrease in Cambrian global surface
temperature at about 0.54 Gyr ago. The biological colonization of land
surface by metaphyta and the consequent increase in silicate
weathering rates caused a reduction in atmospheric carbon dioxide and
planetary cooling. After the Cambrian explosion (see e.g. Zhuravlev and
Riding, 2001) there is a continuous decrease of biomass in all pools. At
0.35 Gyr ago there is a slight drop in all biomass pools connected with
the rise of vascular planets. At present the biomass is almost equally
distributed between the three pools (von Bloh et al, 2003). In contrast to
the view of Ward and Brownlee (2003), we find that in the long-term
future complex organisms do not extinct by an implosion (in contrast to
the Cambrian explosion).
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3BONKOLUUA N 3OHATNBbHBIE TPEHObI AJJ,AI'ITVIBHbIX
®OPM LUBETKOBbIX PACTEHUU

10.B. Namanen

bomaHuyeckuli uHcmumym um. B.J1. Komaposa PAH,
Cankm-llemepbype, 197376, yn. lNpogheccopa lNonosa, 2,
E-mail: gamalei@mail15.com

Mo maTepuanam CpaBHUTEMbHBIX WCCMEAOBaHWMN TepMUHAIbHbIX
My4yKOB JIMCTa BbLICHEH CMEKTP TMMOMOrM4YecKkoro pasHoobpasus ans
npeacraBuTenert OCHOBHbLIX (PUMOreHeTUYECKUX JIMHUW U 30HanbHbIX
rpynn gsygonbeHbix. OnpegeneHsl NocCrnegoBaTeNbHOCTb U hakTopbl KX
ajanTuBHoM 3Bonoumu. [lokasaHo ycuneHue TeMmnoB CTPYKTYPHO-
yHKUMOHanNbHOW AndbdepeHumaumm ABYAOSbHBIX, COMPSXXEHHoe C
TemMnamn aunddepeHumaumm cpedbl obutaHmss B HeoreHe. [Ons
KOHKPETHbIX 30H TeMnbl CTPYKTYPHO-GOYHKLMOHANLHOMW  3BOMNOLUN
HangeHbl afekBaTHbIMKM TeMNamM pPocTa pacTeHUn: B ONTUMAaribHbIX Ans
pocTa 30Hax B pacTUTENbHOM MOKPOBE AOMWHUPYIOT MonoAble,
3BOJIOLUNOHHO MPOABUHYTHIE WU 3KOJIOTMYECKM CrneLManu3npoBaHHbIe
POpPMbI U TUMbI PACTEHU, B 3KCTPEMAanbHbIX — APEBHUE, MPUMUTUBHBIE.
HanpaBneHve namMeHeHuin COOTHOLLEHNSI MPUMUTUBHBIX U MPOABUHYTHIX
rpynn BAOMb 30HANbHOTO psga ¢rop MOXeT OblTb OOBACHEHO C
No3MUUN HECKOMbKMX rMnoTes. Hanbonee npocTtast n BeposTHas M3 HUX
npegnonaraeT 30HamNbHbI  FPAgVEHT  CKOPOCTM  BMonornyeckoro
BPEMEHMN.

CpaBHUTENBHLIMMK 3KOM3NONOrNYECKUMMI nccnegoBaHMsIMU
nokasaHa CBsi3b UCMOSb3yeMbIX B TUMOMOrMM CTPYKTYPHbIX MPU3HAKOB C
3HepreTMkon pocta pacTteHun. [lo pesynbTatam uccnegoBaHWUiA
npeanoXeH HOBbIA MNOAXO4 K 3KOMOrMYeckon  Knaccudpumkauum
LBETKOBbIX pacTeHUWn U1  aHanu3y  TUMOMOrMyeckoro cocTasa
PUTOLEHO30B N 3KocUcTEM. DPPEKTMBHOCTL NPEANOXEHHOIo nogxoaa
npoBepeHa TUMONMOMMYECKUM aHanm3oM cocTaBa 77 pervoHanbHbIX U
nokanbHbix drop EBpasun. Ocoboe BHMMaHMe obpalieHo Ha
M3MEHEHNEe TUMONMOTMMYECKNX CMNeKTpoB (riop BOOMb LUMPOTHBIX WU
BbICOTHbIX Mpocmnen. MNpegnonaraeTcsa NpeacTtaBUTb WX AeTanbHbIN
aHanu3 u Ha ero 6ase nPOUNMCTPUPOBATb OCHOBHbIE TEHAEHLMM
CTPYKTYPHO-(PYHKLMOHANbHOWM 3aBonoLmm " 30HarnbHOM
anddepeHumaumm oByAonbHbIX B HEOTEHe.
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EVOLUTION AND ZONAL TRENDS OF ADAPTATIVE
FORMS OF THE FLOWERING PLANTS

Yu.V. Gamalei

Komarov Botanical Institute RAS,
ul. Professora Popova, 2, 197376, Saint-Petersburg, Russia
E-mail: gamalei@mail15.com

The typological diversity for the representatives of main phylogenetic
lines and zonal groups of the dicotyledonous plants (dicots) has been
investigated based on the materials of the extensive comparative
research on leaf terminal bundles. The progression and the factors of
their adaptive evolution were determined. The acceleration of the tempo
of differentiation of structure and functions in dicots coupled to the
accelerated tempos of the differentiation of environment in neogen has
been demonstrated. For each zone studied, the tempos of structural-
functional evolution were shown to correspond to the tempos of plant
growth: the vegetation is dominated by the young evolutionary
advanced and ecologically differentiated forms and types of plants in the
zones optimal for growth; the vegetation is dominated by the ancestral
primitive forms in the extreme habitats. The observed changes in the
ratio of primitive and advanced taxa along the zonal range of floras can
be explained by several hypotheses. The most probable one proposes a
zonal gradient of the biological clock speed to exist.

Comparative ecophysiological studies have demonstrated that
structural features used in typology are related to the power of plant
growth. Based on the results of these studies, a new approach to the
ecological classification of flowering plants and the analysis of
typological composition of phytocenoses has been developed. The
effectiveness of the proposed approach has been verified by typological
analyses of 77 regional and local floras of Eurasia. Special attention has
been paid to the changes of the typological spectra of floras along
latitudinal and longitudinal profiles. Their detailed analysis and the
illustrations of the basic trends of the structural-functional evolution and
zonal differentiation of dicots in neogen will be presented.

43



PL-18 Direction 6
POLAR DESERTS AS A MODEL OF PRIMARY
TERRESTRIAL COMMUNITIES

N.V. Matveyeva

Komarov Botanical Institute RAS, St. Petersburg 197346,
Prof. Popova str. 2, Russia e-mail: nadyam@NM10185.spb.edu

The direct use of the principles and ideas of evolution doctrine in the
sphere of community changes is under great question. One of the most
frequent approaches to the community evolution is through succession
process that can be considered as the mechanism of the historical
transformation of the coenotical forms of life. This ideas in
phytocoenology are based upon the fundamental works by
V.N. Sukachev (1928, 1942, 1952) who introduced the notion
“phylocoenogenesis” stressing its principle difference of the
“phylogenesis” although the relations between these two are obvious
because both plant and animal communities are forming and developing
depending on the environments and based upon the local biota.
However, it is worth to say that the historical development of
communities is more connected with the species migration than with
their evolution (Flint, 1963). Nevertheless, it is possible to recognize the
primitive and archaic features of structure in some current communities.
The polar desert landscapes that represent the pioneer stages of
succession and at the same time reflect the early phase of the life on
the Earth belong to such places (Chernov, 1984). Perhaps the most
character feature of the zonal communities in the polar desert zone is
the very rarefied plant cover that leads to the great (up to the 95%)
proportion of the bare ground. The very specific is the composition of plants
that forms such a scarce cover where cryptogam species (algae, lichens
mosses and liverworts) predominate while vascular plants are not only poor
in species but have the very low abundance. This is the only natural zone
on the globe where the vascular plants are poorer in number of species not
only than cryptogams in sum but than each group discretely, and this is
right both for regional and local flora as well as for any community type.
This group that represents the most evolutionary advanced taxa within the
plant kingdom is not successful in the competition with more primitive
groups like cryptogams that appears in the very low annual productivity,
small size, absence of above-ground layer differentiation and unclosed
cover. Another specific feature of polar desert communities is dominating
role of the hygrophilous species on zonal arena that in more southern areas
inhabit wet and cold environments, in particular snow beds. This is correct
both for plants and soil invertebrates. The phenomenon of superdominance
(dominance of one and the same groups of species in the very wide
ecological range within and between landscapes) is also can be considered
as a sign of phylogenetic primitiveness. In a certain sense the polar desert
communities can be considered as the model of earliest stages of the
succession from the marginal part of the global zonal range to the tree line
and as the prototype of ancient primary terrestrial coenoses.
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CTAHOBJIEHUE U PA3BUTUE MOPCKUX BEHTOCHbIX
COOBLUECTB B PAHHEM MAJIEO30OE

C.B. PoxHoB

lManeoHmonozuyeckuli uHcmumym PAH,
Poccus 117997 Mocksa. NpogpcorosHas yn., 123. Rozhnov@paleo.ru

Pa3Butne Mopckmx OGEHTOCHbIX COOOLlecTB B paHHEM nNaneosoe
NPONCXOAMITO rMaBHbIM 06pa3oM B MENKOBOAHBLIX SMMKOHTUHEHTAaNbHbIX
mMopsix. OHO npoxoawno ctagum paHHeKeMOPUIACKOW, KEMOPUINCKOM u
OPOOBMKCKOM  9BOSMIOUMOHHBIX  paguauui, BO BpeMs  KOTOPbIX
nocriefoBaTensHO CHOPMUPOBANNCHL MNIaHbl CTPOEHUSI BCEX TUMOB WU
KInaccoB MOPCKMX BeCrno3BOHOYHbIX. Havyano kaxaowm us aTux paguauun
HOCWIMO B3pLIBHOWN xapakTep. NepBas keMOpuiickas pagvauusa cesidaHa
C nodBMNEeHNeM MWHepanu3oBaHHOrO ckeneta. PasBuTue BTOpOM
KeMOpUINCKOM paguaumu, CBSA3aHHOE C OCBOeHMeM Oonee rnybokmnx
PErvMoOHOB  MOpSl, Hayanocb C  MOSABMAEHUA  «MNenarm4yeckuxy»
unbTpaTopoB, Gnarogaps KOTOPbIM 3HAYMTENbHAA YacTb NEPBUYHOM
NPOAYKUUM CMOrMna MocTynatb Ha AHO TNybokMx panoHOB MOpewn.
OaOHOBpPEMEHHO PEe3Ko yBenuumMnach NPOAYKTUBHOCTb «nenarnanm» mns-
32 BO3HWKHOBEHWS] MOMOXMUTENbHbIX 00paTHbLIX CBA3EW  Mexay
npoayueHTaMu u KOHCYMEHTamMn B TOMWEe BOAbl, YTO MPUBENO K
OCBETMEHUIO BOAbI U YANNHEHWNIO TPOUYECKMX Lenen. YneHncToHorme,
Kak nepsble UNbTPaToOpbl B TOrMle BoAbl, ObifiM MYyCKOBOW rpynnown
BTOPOW KEMOpUNCKON paanaumn. beHTocHble ounbTpaTopbl B KEMOpUn
Obliv  cnocoBHbI  ynaBnuBaTh NUWb CaMble MENKUMe 4acTuubl,
NPeMMyLLeCcTBEHHO OakTepuu, W PaCTBOPEHHYK OpraHuky. J3TuMm
nuULLEBbIM pecypcoM Obin oboralleH TOHKWUA MPUAOHHLIN CNOW BOAbI.
[MoaToMy nuwecbopHbIM annapat BCEX KeMOPUMCKMX hunbTpaTopoB
pacnonaranca 6nus pgHa 6e3 obpasoBaHus SApycHocTU. MHorue
yneHucToHorne 6binuM pgeTputodaramu n cobupaTtensMu norvéLiero
BeHTOCa, MHOrga nepexoavBlUME K XWULHUYecTBy. [lyckoBon rpynnon
OPOOBMKCKOM  3BOSOLMOHHOM  pagunauun  Obinv  nNenbmaTo30MiHbIe
UFMIOKOXWNe, MepBbiIMU U3 BEHTOCHbIX (UALTPATOPOB OCBOMBLUME
nuTaHve nnaHkToHoMm. OCBOeHMEe 3TOro pecypca NpuUBENO K CO3OaHuto
UMW METPOBOM SPYCHOCTM Hag OHOM U YBEJIMYEHUIO WX KanbLUTOBOW
NPOAYKTUBHOCTU. Bo3HuKwas obpaTHasi MONOXUTENbHAsA CBA3b MeXay
rPyHTaMM U CENMBLUMMCH Ha HUX COOOLIECTBOM CUIIBHO W3MeHuna
COCTaB 1 pa3Hoobpa3ne rpyHTOB, YTO Pe3KO yBENMUUo pasHoobpasne
BeHToCca 1 pacwupuno ero 6uotonsl. MNMpu4mMHOM B3pLIBHOMO xapakrepa
aBonwouum B Kembpuu, Kak U B OpOOBMKE, ObINO BO3HWKHOBEHWE
0BpaTHbIX MONOXUTENbHBIX CBA3EN MeXdy pa3HbiMM KOMMOHEHTamu
akocucteM. PaboTa BbINOMHEHA B pamkax nporpammbel 25
«lMpoucxoxpgeHne wu  sBomnoums  ouocdepbl» [Mpesmgnyma PAH
(Moanporpamma 2) n rpaHta PO®U 03-05-64239.
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FORMATION AND EVOLUTION OF THE MARINE BENTHIC
COMMUNITIES DURING THE EARLY PALAEOZOIC

S.V. Rozhnov

Paleontological Institute RAS, Moscow, Russia
Rozhnov@paleo.ru

The body plans of all marine invertebrate types and classes formed
during the Cambrian and Ordovician. The patterns of the Cambrian and
the Ordovician evolutionary radiations and formation of benthic
ecosystems of the epicontinental seas are suggested. It is demonstrated
that appearance of the positive feedback between some components of
ecosystems resulted in explosive characteristics of the evolutionary
radiations.
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3KOJIOM'MYECKUU N 3BONTIOLIMOHHbLIW NPUHLMUNBI
KPYIrOBOPOTA BELLECTBA B BUOCODEPE:
TEOPUA U SKCINEPUMEHTbI

A.l'. Oerepmengxu, B.I'. ly6aHoB

UHemumym 6uogpusuku CO PAH, KpacHosipck, Akademaopodok,
ibp@ibp.ru

Mpobnema noanepxaHus YyCTOMYMBOTO, OJIUTENBHO (OYHKUMOHMPYIOLLETO
KpyroBopoTa no BCem OMonormyeckn BaXKHbIM XVMUYECKUM 3fieMeHTaMm B
Macwtabax OGuocdepbl MPEACTaBNsIET akTyarnbHeNMWwyt npobnemy, mno-
CKOJbKY KPYroBOpPOT SIBNSETCA Heobxoaumenmm aTpnbyTom CyLlecTBOBa-
HUS Guocdepbl. NMoa 3aMKHYTOM NO BUOTUYECKOMY KPYroBOPOTY BeLLECTBA
MoHMMaEeTCH Takasi aKocMcTeMa, ANsi KOTOPOW BpeMsi KpyroBopoTa B npefe-
ne OEeCKOHEYHO MeHbLle BpPEMEHW ee CyllecTBOBaHus. B nnaHetapHom
MacLuTabe BO3MOXHOCTb pa3pyLUEeHUsi KPYroBOPOTOB 3a CHET 0Opa3oBaHus
Buonornyeckn He pasnaraembix BELLECTB («TYMUKOB») MOXET ObITb AOCTa-
TOYHO peanbHa, NOMUMO OPYrMX MEXaHU3MOB Aerpagauum duocdepsb! (Tok-
CVYHOCTb, MOTENnseHre, 030HOBbIE Ablpbl M Ap.). 3Ta e npobnema cyLlecT-
BYET U MPU CO34aHWUN UCKYCCTBEHHBIX 3aMKHYTBIX 9KOCUCTEM, Hanpumep,
Lienbio Xu3HeobecneyeHust akUnaxa KoCMMYECKoro kopabns, NnoaBoaHbIX U
aPKTMYECKUX MOCENEHU, a TakKe Kak BO3MOXHbIN MogernbHbIN npoobpas
Hoocdpepb!.

Llenb goknaga — onucaHue M MNepBUYHbIA MaTeMaTUYECKUA aHanm3
OBYX NPUHLMMNOB B1ONOrMYECKOro 3amblKaHWS: «9KONOMMYECKOro» U «3BO-
MOUMOHHOIOY. B kayecTBe Mepbl 3aMKHYTOCTM Ans Nitoboro i-ro GuoreHHo-
ro anementa (koadpcuumeHT Cl) ncnonb3yetcsi OTHOLLIEHNE NMOTOKa 3TOro
3MieMeHTa Ha 3BEHO MPOAYLEHTOB K CyMME 3TOrO e MoToka U noToka 06-
pa3oBaHUs «TynuKay.

1. SKONornyeckM NpUHUMN 3aMbiKaHUsA npegnornaraeT, YTo Bu-
[OOBOW COCTaB, XapakTepucTuku OuoLeHo3a (CTeXnomMeTpus), ChmMcoK
BTOPUYHBIX METabonMTOB (BKMNOYas «TYMUKM») U COOTBETCTBYHOLLME
CKOPOCTM MPOLECCOB YTUNN3aLUMM U MUHEpPanm3aumnn «KecTko» 3agaHbl
N cornacoBaHbl Mexay coDOM eCTEeCTBEHHbLIM (Yepes3 NMMUTMPOBAHME)
UNn/n MCKyCCTBEHHBLIM 00pa3oM (PU3NKO-XMMUYECKN). HackomnbKko Takowm
MEXaHN3M 3aMblKaHUS peanucTuieH? TeopeTU4eckui aHanma nokasbl-
BaeT (['ybaHoB, OerepmeHmku, 2003), 4To cyllecTByeT popMyna «xe-
CTKOW» CBSI3M CTEXMOMETPUYECKUX KO3 MLMEHTOB, obecneuymnBatoLLas
nonHoe (100%) 3ambikaHMe 3KOCMCTEMbI, NPy 3TOM Ans nboro ane-
meHTa Cli=1. Ha npumepe n3onmpoBaHHbIX OT aTtMocdepbl U BHELUHUX
MOTOKOB BELLECTBA 3KCMEPMMEHTANbHbIX 3aMKHYTbIX BOOHBIX CUCTEMaXx
(o6bem BogHom dhasbl 10-20 mn 1 razoBor — 40-25 mI), OCHOBaHHbIX Ha
MUKpPOBGHOM coobLuecTBe (NPOOYLIEHT — HECKOSTbKO BUAOB peayLEeHTOB),
nokasaHa yCTOMYMBOCTb M ANMTENbHOE aKTUBHOE (DYHKLMOHWPOBaHUE
Taknx mukpoakocuctem (10 n 6onee ner). MNpeacrtaBneHbl AaHHbIE Ha-
OnogeHnii U pacdeTbl Ha MaTemMaTMYecKon Mogenu, onuparoLlencs Ha
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runotedy 100%-ro 3amblkaHusi, ONUCbIBaOLLME TOAOBYH AUHAMUKY 3TUX
coobuiecTtB. lMockonbky u3HavanbHO MOJSIHOE 3amblkaHue ObiNo mano-
BeposATHO (T.e. Cli<1), TO cnegyet NpUMATU K BbIBOAY OO 3KOMOrM4ecku
ckoopOuHuposaHHoM (!) cnocobe MoaCTPOVKM CTEXMOMETPUYECKMX Na-
pameTpoB, obecnednBwuM co BpemeHem Cli=1.  3konoro-
OMOXMMNYECKUI MEXaHMU3M 3TOrO SIBNEHNSA aBTopam Noka He U3BECTEH.

Ecnu >xe npeanonoxutb, YTO HavanbHO He3aMKHyTas JKocucTema
MOXeT TpaHCOPMMPOBAaTLCHA B MOMTHO3AMKHYTYH0 MUKPO3BOSTHOLIMOHHBIM
nyTem 3a CYET JIOKanbHOro A4apBUHOBCKOrO OTbopa, TO Teopus nokasbl-
BaeT HepearbHOCTb Takoro MyTW, MOCKOSIbKY OTOOp MAET MO POCTOBbLIM
XapakTepucTvkam, He 3aTparvBasi He3aBuUCUMMbIE (?) CTeXMoMeTpudeckmne
napameTpbl.

2. OBONOLUMOHHLIA MexaHU3M 3aMblikaHus. MpeanonaraeTcs, YTo
€CTECTBEHHOE CYLLIECTBOBAHME 3KOCUCTEMbI BCEr4a NOpOXAaeT TYnuKu,
T.. BeLWecTBa, He TpaHCHOopMUpPYEMbIE CYLLECTBYHOLLMM HabopoM Bu-
0oB. B xoge 9BOMOLMOHHOIO Npouecca BO3HUKaET HOBbIM BuA, BOBMe-
KatoLLMIN 3TO BELLECTBO B KPYroBOPOT, HO MOPOXAAKOLLMIA HOBbLIA TYMUK U
T.0. B KaXabI KOHKPETHBLI MOMEHT CUCTEMA 3KONMOTUYECKN HE 3aMKHY-
ma (Cli<1), HO KpyroBopoT obGecneuymBaeTcs Ha OOMbLUMX BpEeMEHax.
MOXXHO ckasaTb, YTO CTPYKTYpHasi HEyCTOMYMBOCTL (BUO00Opa3oBaHue)
nopoxagaeTt (PyHKUMOHANBbHYK YCTOMYMBOCTb (3aMKHYTbIA BUOTMYECKUN
KpyrosopoT). [lencTBUTENbHO, U3BECTHAsA Lienoyka cobbiTui: ... — pac-
TEHUs1 — yronb, HepTb — YenoBek — nnacTMaccbl — ? — ... B Kakon-
TO CTeneHu NOATBePXKAAeT Te3NC 00 IBONMOLMOHHOM MEXaHN3Me 3aMbl-
kaHus. OcobeHHOCTb 3aKnoyaeTcsi B TOM, YTO Kak XapaKTepucTmku Bo3-
HUKaOLWWMX TYMWKOB, TaK U UX OXMAaeMbix noTpebuTtenen 3apaHee He
n3BEeCTHbl. TeopeTnyeckas peannsyemocTb 3TOr0 MeXaHW3Ma 3aMblKa-
HWUsi NpoaHanNn3MpoBaHa.

OBOMOUMOHHBIN MeXaHU3M KpyroBopoTa B [AanbHeuLleM [OIDKeH
ObITb NOABEPrHYT Gonee NpucTanbHOMY aHanmay, Kak BO3MOXHbINA OC-
HOBHOM NpuHUMN obecnedeHns 3amblkaHus. [JomkHbl ObiTb U3Y4YeHbI:
noTeHumanbHble TYMUKWA, CKOPOCTU MX MOSIBNIEHMWS!, YACTOTbl BO3HUKHO-
BEHUS HOBbIX MWHEPanu3aTtopoB, rMybyHbl «NpoBanoB» B (PYHKLUOHM-
pOBaHNM 3KOCUCTEMBI B MEPUOS CMEHbI TYMMKOB, POfb BydepHbIX cuc-
TEM, poOfb TPOUYECKOW CeTW, OOImKHa OblTb BbINOMHEHA OLEHKa
aCMMNTOTMYECKOW BEPOATHOCTU rmbenn akocuctemel 1 1.0. 1o oTHoLwe-
HUIO K 3BOSIIOLIMOHHOMY MEXaHu3My 3amblkaHWsi Npobnema nogaepxa-
HUSi BUOOBOrO pa3Hoobpasus Guocdepbl MOXET BCTaTb Ha KOHCTPYK-
TUBHbIA  YPOBEHb, MOCKOMbKY OT MNEPBUYHOrO  FEHETMYECKOro
pa3Hoobpa3sns 3aBMCUT TEMIM MOSABIIEHUS HOBbIX hOPM U NUKBUOALUSA
ovepenHoro Tynuka. AHanms e yCTOMYMBOCTU Pa3NMNYHbIX CXEM 3aMbl-
KaHus JOIMKEeH MPOBOAMTBECS C Y4ETOM KOHEYHOCTU BPEMEHU CYLLECTBO-
BaHWS 3KOCMCTEM U Hanm4u1s NyrnoB 3anaca BeLlecTBa.

1. Ty6aHos B.I'., flerepmengxmn A.l'. O 3aMKHYTOCTM BMOTMYECKOTO KpPYro-
BOpOTa BELLECTBA B HafoOPraHM3MeHHbIX cuctemax (MeTogonoruye-
ckuin acnekt). Mepa 6uoTudeckon 3aMkHyTOoCTW. // O4vepkn akomnoruye-
ckon 6uoduankn. Hoeocnbumpcek: Mag. CO PAH, 2003. — C. 318 — 333.
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Direction 6 PL-20
ECOLOGICAL AND EVOLUTIONARY PRINCIPLES OF
MATTER CYCLING IN THE BIOSPHERE:

THEORY AND EXPERIMENTS

A.G. Degermendzhy, V.G. Gubanov

Institute of Biophysics SB RAS, Akademgorodok, Krasnoyarsk, Russia
ibp@ibp.ru

The report presents and considers the two major principles
(hypotheses) of maintaining stable and long-functioning matter cycle
according to all biologically significant chemical components within the
biosphere. It introduces the cycle closure coefficient (Cl) as the ratio of a
certain biogenic element flow “onto” the producer link to the sum of this
flow and the “dead-end” formation flow.

The aim of the report is to describe and make primary mathematical
analysis of two principles of biological closure: “ecological” (the list of
species is fixed; “strict” stoichiometry; experimental closed “laboratory”
ecosystems with Cl=1 being analyzed) and “evolutionary” (permanent
appearance of “dead-ends” in the cycle and evolutionary orogin of new
mineralizers for these “dead-ends”; Cl<1). The “evolutionary” principle of
biosphere closure is concluded to be more realistic.
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PL-21 Direction 8
BOMPOCbLI PEKOHCTPYKUWUN NMANEOCPEbI U
YCIOBUN OBUTAHUA OPEBHEINO YEJTOBEKA HA
NMPUMEPE CEBEPO-3ANMAOHOIO ANTAA

A.K. AragxaHsiH

lNManeoHmonoaudeckuti uHecmumym PAH,
117997 Mockea, lpogbcorosHas yn., 123, aagadj@paleo.ru

1. UsyyeHue nnemncroueHoBbIX MrekonuTawwmx 6accenHa AHys
nokasano, 4YTO W3MEHEeHUs1 3SKONMOrM4Yeckoro CcoctaBa coobLlecTB
npoTtekanu Ha ¢oHe B UenoM CcTabunbHOM OBuoToNMYeckon W
3ooreorpacuyeckon o6CcTaHOBKU. M3MeHeHMs1 CTPYKTypbl HaceneHus
MIIEKONUTAKLWNX  MPOUCXOOUNIO  MPEUMYLLECTBEHHO  3a  cyeT
MOBUNN3aLMN BHYTPEHHUX TaKCOHOMUYECKMX pecypcoB [opHoro AnTas
N npunexaLunx TeppUTOPUN.

2. CocTtaB ronoueHoBbiXx coobLlecTB MrekonuTarwmx baccerHa
AHya 6nmu3oK Kak NnencToLeHOBOW, Tak M COBpeMeHHon cpayHe. B
uenom, oOH OegHee 000MX HasBaHHbIX coobuwecTtB. [naBHOM
OCOOEHHOCTbIO rofoueHa SBMNSeTCA HanuyMe B cocTaBe cooOLlecTB
NAenCcToueHOBbIX  BWOOB, Hanpumep Lagurus " Ellobius,
OTCYTCTBYIOLUMX B COBpeMeHHon ©Ouote [opHoro Antas. OuyeHb
nokasaTenbHO HapacTaHue uJucneHHoctn Microtus agrestis Ha
NPOTSDKEHUU rofnoLeHa. OTO CBUMAETENLCTBYET O TOM, UTO NepecTporka
OuroueHo30B MopHoro AnTtasi npoTekana NoCTENeHHO U NPoAoIKaeTcs B
HacTosilwee Bpemsa3. Matepuansl no 3akpbiTbiM (JeHncoBa newepa) u
OTKpbITbIM  (YcTb-Kapakon, AHyn-3 w  gp.) naneonutuyeckum
namaTHUKAM CBUOETENbCTBYIOT O BbICOKOW MO3aM4YHOCTU OMOTOMOB W
npupoaHbIX ycrnosu B npefenax [opHoro AnTtas Ha MpOTSXKEeHUU
BTOPOM MOJIOBMHBLI MNNENCToueHa W O CTabunbHOCTM MPUPOOHbLIX
KOMMIEKCOB BO BPEMEHM.

3. Cymma gaHHbIx no [leHncoBow nellepe no3sondeT npegnonaratb, Yto
Ha AnTae naneonUTUYECKMIA 4YENOBEK WCMONb3oBarn MofocTu newep
NPENMyLLECTBEHHO B 3IMHUIA MEPMOL, a JIETOM XUJ Ha OTKPbITbIX CTOSIHKAX.

4. Ha coHe nnaBHbIX Npeobpas3oBaHWM NPUPOAHOIO KOMMeKca no
MaTepuanamMm naneosIMTUYECKMX MaMATHUKOB AHYS OYEHb BaXXHbIM
BbIMAAUT pPe3Koe W 3HaAYMTENbHOE NadeHWe YMCINEHHOCTU NeTyunx
Mbilen Npu nepexode ot 22 K 19 un Bbiwe nexalwmnm crnosm [eHncoson
newepsbl. K atoMmy pybexxy npuypo4yeHO CHUXEHUE YUCTTIEHHOCTMN NTECHBIX
BWOOB MITEKONUTAKOLWMX WU HapacTaHWe YMCINEHHOCTU CTEMHbIX BUOOB.
Bbilwe cnosi 22 pes3ko yBenUUMBAETCS KOMMYEeCTBO apTedakToB W
opyaun, 4yTO oTpaxaert pes3koe  yBenuyeHue  aKkTMBHOCTU
naneonMTUYecKoro YenoBeka.

5. Mony4yeHHble pe3ynbTaTbl NpeanonaratT, YTO NaneosIMTUYECKUI
YenoBEeK He TONbKO 3aBWCENT OT YCIOBWUA BHELUHEW cpefdbl, HO U
oKasblBanl Cepbe3HOe BO3OENCTBME HA COCTOAHME  MONynsuMu
KOMbITHBIX M XWULLHUKOB. OTO CBMAETENbCTBYET O TOM, YTO YeroBeka
3aHMMan 3KONMOrMYECKyo HULLY TMEHbl U MeaBeas.
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Direction 8 PL-21
PROBLEMS OF RECONSTRUCTION OF
PALEOENVIRONMENT AND CONDITIONS OF THE
HABITABILITY OF ANCIENT MAN IN NORTH-WESTERN
ALTAI AS AN EXAMPLE

Agadzhanyan A.K.

Paleontological Institute RAS, Moscow, Russia
aagadj@paleo.ru

Long-term researches in basin of Anuy river (Nort-Western Altai)
have allowed to establish recent structure of the mammals association
and dynamics of its changes during meddle-late Pleistocene and
Holocene. It was established the dependence of the change of natural
complexes on a climate and activity of the paleolitic man.
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PL-22 Direction 8
THE ONSET OF THE UPPER PALEOLITHIC
IN NORTHERN ASIA

A.P. Derevianko and M.V. Shunkov

Institute of Archaeology and Ethnography SB RAS,
Akademika Lavrentieva, 17, Novosibirsk, 630090, Russia,
E-mail: shunkov@archaeology.nsc.ru

The issues of the onset of the Upper Paleolithic in the territory of
Eurasia include analyses of a wide range of questions of prehistory
linked to the physical evolution of humans and regularities in the
development of human culture. At our current state of knowledge, we
recognize that Middle Paleolithic industries may not relate exclusively to
humans of the Neanderthal morphological type, while the appearance of
the Upper Paleolithic innovations is not always bound with the spread of
anatomically modern humans.

In Northern Asia, archaeological evidence from the Altai Paleolithic
sites presents particular interest. A long temporal duration and rich
archaeological materials have allowed a framework for the cultural-
chronological sequence of the Altai Paleolithic to be established. This
framework can be regarded as a basic model for the transition to the
Upper Paleolithic in the eastern areas of the Stone Age world.

Archaeological materials from multilayered sites suggests that the
transition to the Upper Paleolithic in the Altai occurred around 50 - 40 ka
ago in the form of a gradual transformation of local Middle Paleolithic
traditions. Relevant industrial complexes demonstrate individual
characteristic features, which can be combined into different cultural
trends. Two trends have been established within this evolutionary
process: the Ust-Karakol and the Kara-Bom.

It is noteworthy that in the Altai, personal adornment pieces and bone
implements have been recovered from the strata, which have yielded artifacts
attributable to the Early Upper Paleolithic. The set of personal adornments
and bone implements is practically the same to those traditional sets of
classic Aurignacian complexes in Western Europe.

Available anthropological findings from Altai caves suggest that as
early as in the Middle Paleolithic, the Altai was populated by early
humans of the physically modern type —representatives of the early
Homo sapiens sapiens. The noted morphological features of human
fossils allow us to infer that the early hominids underwent a stable
biological development under favorable climatic conditions and were not
subjected to considerable physiological stress linked with durable
famine or chronic diseases.

Given the crucial geographical and chronological position of the Altai
techno-complexes of the early Upper Paleolithic, the technological
trends established on the basis of the Altai materials can be regarded as
the tendencies, which have predetermined the development of the
Upper Paleolithic traditions in Northern and Eastern Asia.
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Direction 1 OP-1
FORMOSE REACTION INITIATED BY UV-IRRADIATION AS
PUTATIVE ROUTE OF THE MONOSACCHARIDES
FORMATION IN «<PREBIOLOGICAL» CONDITIONS

O. Pestunova, A. Simonov, V. Snytnikov, L. Matvienko,
V. Stoyanovsky, V. Parmon

Boreskov Institute of Catalysis SB RAS, 630090, Novosibirsk, Russia,
oxanap@catalysis.ru

The formation of monosaccharides from formaldehyde molecules in
aqueous alkaline solutions catalyzed by several metal ions (in particular
Ca”" and Mg®") named as formose reaction is considered as probable
source of carbohydrates on Earth. The formose reaction is supposed to
be autocatalytic, since it can be initiated only in the presence of
carbohydrates. In spite of the fact that Russian chemist Butlerov
discovered this reaction almost 150 years ago, the reason of
autocatalytic character of the process and the mechanism of initiation till
now remained not quite clear.

In our work regular investigation of the mechanism of the formose
reaction was carried out. Influence of various initiators on reaction
kinetics and composition of products was studied. The composition of
the formose reaction products in presence of different initiators is
practically invariable under steady-state conditions and is caused by an
aldol condensation of the lowest C2- and C3-carbohydrates
(glycolaldehyde, glyceraldehyde and dihydroxyacetone). The most
active primers are revealed to be lowest carbohydrates. The ability of
the C4-C6 sugars to initiate the formose reaction correlates with
features of their molecular structure and the ability to split on the lowest
carbohydrates. Since a question arises how the first molecule of lowest
carbohydrate would be formed as a primer.

It is known that glycolaldehyde can be formed when formaldehyde
frozen in vacuum or in matrix of inert gas at temperatures 10-100 K is
exposed to radiation or UV-irradiation. However these processes were
impossible at high temperature conditions of the Protoearth.

We investigated of products formed under the UV-irradiation at
wavelength 193 nm of a neutral aqueous formaldehyde solution at room
temperature. The possibility of the formose reaction initiation in the
presence of these products also was studied. The influence of the UV-
irradiation on neutral aqueous formaldehyde solutions results
predominantly in the decomposition of formaldehyde to form CO, CO,,
H, and light hydrocarbons. At the same time, production of
glycolaldehyde and glyceraldehyde with the maximal yields of 4.2 % and
0.18 %, respectively was detected. The amounts of the photolytically
formed initiators are sufficient to start the formose reaction. Thus, this
can be considered as an experimental evidence of the fundamental
possibility for the formation of the first carbohydrates on prebiotic Earth
by the formose reaction.
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OP-2 Direction 1
NEPEOAYA XUPAJIbHOCTU B KATAIIUTUYECKOM
CUHTE3E OPFAHUYECKUX MONEKYI KAK BAXXHbIU 3TAIN
BO3HUKHOBEHUA XN3HU HA 3EMIJIE

Cycnos E.B., XomeHko T.M., UnbuHa U.B., KopuyarnHa A.B.,
KomapoBa H.U., Bonuo K.I., CanaxytanHoB H.P.

Hoeocubupckuti uHcmumym opaaHu4ecKou Xumuu
um. H.H. Bopoxuosa CO PAH,
np. JlaspeHmeesa, 9, Hosocubupck, 630090, anvar@nioch.nsc.ru

Bonpoc BO3HMKHOBEHUSA XMPanbHOCTW B NPUPOAE U €e COXpaHeHUn
npu o0pas3oBaHMM W3 MPOCTbIX MOJSIEKYNT CMOXHbIX COEOUHEHUN
SABNSETCA OOHVMM W3 KMYEBbIX B MOHUMAHWM NyTEW 3apOXOEHWs U
pasButua xuM3HM Ha 3emne. Haubonbwuin wHTEpec npu 3TOM
NpyBNeEKaT peakuun, Begylmne Kk obpasoBaHuto HoBbix C-C cBsiden u
ACMMMETPUYECKMX LIEHTPOB KakK B reTeporeHHOM, Tak M FrOMOreHHOM
BapuaHTe. B kayecTBe BO3MOXHbIX KaTanvM3aTopoB 3TWX MNPOLIECCOB,
NPOTEKaBLUMX, OYEBMAHO, W MNPV 3APOXKAEHUM  KU3HM, MOTYT
paccMaTpvBaTtbCsl, Hanpumep, MPUPOAHbIE [MWHbI W LEeonuTbl C
NoNaBLUMMM HA HUX XMParbHbIMU NPUPOAHBIMU COEANHEHUSMMU.

[na npoBepku 3TOro MpeanoriokeHUs Hamu Obina ocyliecTBreHa
Moaudukaumsa ocHOBHoro uUeonuta CsB  npuvpogHOM  OMNTUYECKM
aKTMBHON aMWHOKMUCNOTOMW L-MeTUOHMHOM. [lonyyeHHbIN XupanbHbIN
katanusatop Met-Csf  okasanca  pgoctaTtodyHo  9EKTMBHBIM
KaTtanus3aTtopoMm peakuun uernoro Habopa pasnuyHbIX axuparnbHbIX
coenHeHnNn (6eH3anbaueToHa, psga a,[3-HeHacbILLEHHbIX
KapOOHWIbHbBIX COEAVHEHNI TEPNEHONOHOIO psaa) C MaroOHOHUTPUIIOM.
Bce obpasyiowmecs B 3TUX peakuusx MNpoayKTbl, uUMeLme
acMMMETPUYECKNE LEHTpbl, obragann ONTUYECKOM aKTUBHOCTBIO.
Heobxogumo  oTMeTUTb, 4YTO fJaxe B  ClyvYae npoTeKkaHus
MHOrOCTaAUNHBLIX TaHAEMHbIX NPeBpaLLeHNii HamMmn Obil CUHTE3MPOBaH
ONTUYECKM aKTUBHbIA MPOAYKT.
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B romoreHHOM BapuaHTe BO3MOXHbIMW KaTanusatopamuv MOrnu
SABNATLCH KOMMMEKChbl COMNen nepexoHblX MeTannoB C NpUpOAHbIMU
coeanHeHuamu. Hamm Ha ocHOoBe KOMOMHALMM KOMMMEKCOB WOHOB
BaHagMss U XupanbHbIX  JIMrAHOOB,  CUHTE3UPOBAHHbLIX U3
pacnpoCTpPaHeHHbIX  MPUPOAHbLIX  COEAMHEHMI, CO34aHbl  HOBbIE
KaTanutuyeckme CUCTEMbl, MO3BOMSOLME OCYLLECTBNATL nepegadvy
ONTMYECKON aKTMBHOCTM B MpOLEcCe KaTalMTUYECKMX XUMUYECKUX
TpaHcdhopMaunin axmpanbHbIX COEANHEHWUNA.
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Direction 1 OP-2
AN ASYMMETRIC INDUCTION IN CATALYTIC SYNTHESIS
OF ORGANIC MOLECULES AS THE IMPORTANT STAGE
OF THE LIFE APPEARING ON THE EARTH

Suslov E.V., Khomenko T.M., II'ina I.V., Korchagina D.V.,
Komarova N.l., Volcho K.P., Salakhutdinov N.F.

Vorozhtsov Novosibirsk Institute of Organic Chemistry SB RAS,
Novosibirsk, Russia
anvar@nioch.nsc.ru

We have elaborated new catalytic systems, which resulted in
asymmetric induction in catalytic chemical transformations of achiral
natural compounds, using combinations of natural basic heterogeneous
catalysts and their analogues and natural chiral compounds or
complexes of vanadium with chiral ligands, synthesized from the
widespread natural compounds.
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OP-3 Direction 1
CUMMETPUA CETU PEAKLI,I/IIZ METABOJIU3IMA U
NMPOBNNEMA ABUOITEHHOI'O MPOUCXOXAOEHUA XKU3HU

A.l'. ManbirmH

UHecmumym 6uoxumuu um. A. H. baxa PAH,
119071 Mocksea, JleHuHckut ripocrn. 33
E-mail: agmalygin@mail.ru

Mpegnaraembin  nogxo4 K cucTtemaTusaumm maTepuana  Ha
MeTabonmyeckux KapTax BbIIBNSAET, TOT (pakT, 4YTO B XKMBbIX
opraHusmax nMpoTeKkawT BCe Te peakumn, BO3MOXHOCTb KOTOPbIX
onpefensieTca CTPYKTYpOM Y4yacTBYHOLUMX B peakumsix COeAVHEHUN.
OTOT hakT, OOHapyXeHHbIW MepBOHa4YanbHO B pe3ynbTaTe aHanuaa
CPaBHMTENBHO HEBONbLIOrO 4ucra OUOXMMUYECKMX peakuun, Obin
3aTeM UCMOMb30BaH Kak MpUHUMN ANS ueneHanpaBrieHHOro novcka B
OMOXMMNYECKON nuTepaType CXOOHbIX COEAMHEHUN W peakuuin wu
NMOCTPOEHMST Ha 3TON OCHOBE MEeTabOoNMYECKMX KapT C perynsipHowm
(CUMMETpPUYHOI) BHYTPEHHEN CTPYKTYpon. C 3BOMOLMOHHBLIX MO3ULNIA
Hanuuve B CTPYKType CeTu peakumn wmetabonuama cUMMETPUn
006bsACHAETCA 0OHapyXeHMeM B MasbIX KONMYeCcTBax NPakTUYECKM BCEX
M3BECTHbIX B MpupoAde (epMEHTaTMBHLIX aKTUBHOCTEA B CMeECU
nonMnenTUaoB, NOMyYeHHbIX abMOoreHHoN KoHAeHcaLuMen aMMHOKUCTTOT.
PacuyeT nokasbiBaeT, YTo dhepMeHTaTMBHas aKTUBHOCTb abuoreHHowm
CMecV MonunenTuaoB, cocTasnsitowast 10° 0T akTMBHOCTU OUMLLIEHHOTO
depmeHTa, npu pPaBHOBEPOSATHOM BKITHOYEHUN asaguatu
NPOTENHOrEHHbIX aMWHOKMCAOT, OyaeT onpefensatbCa MOMOXEHNEM B
nonunenTUaHON Lenu Bcero nuwb 4 - 5 aMUHOKUCIIOT NPU XaoTUYECKOM
pacnpegenexHn OCTarnbHbIX. AburoreHHoe NPONCXOXOeHNe
bepMeHTaTMBHbIX ~ aKTUBHOCTEW  MO3BONSAET CHATb  BOMPOC O
NEpPBUYHOCTU MNPOUCXOXKAEHUST OEenkoB WNM  HYKNEWHOBLIX KUCHOT.
Hanuuve B opraHMamax roMOreHHbIX pakumin nonunenTUAHbIX Lenew
epMEHTOB O0OOBACHAETCA BO3HWKHOBEHMEM B MpOLIECCE IBOSIHOLMM
MEeXaHM3MOB OTOOpa U MaTPUYHOrO MYyMbTUMIIMLMPOBAHUSA OTAENbHbIX
MoOneKkyn OUOMONMMEPOB M3 CMECUM XaOTUYHbIX CTPYKTYp. Takum
obpa3oM, HanMuMe CUMMETPUM B  CTPYKTYpe CETU  peakuun
mMeTabonvama, CyLleCTBOBaHME KOTOPOW  OMpedensieTcs  Nullb
3aKOHaMN OpraHU4YecKoW XMMUM, UCKMYaWuMn (rU3nNonormieckyto
LenecoobpasHoCTb, MNPOSICHAET MNyTM abWOoreHHOro mnPOUNCXOXAEHUS
XKU3HN.

Pabota nogaepxaHa rpaHtom POOU Ne04-04-48178.
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Direction 1 OP-3

SYMMETRY OF THE METABOLIC REACTION NETWORK
AND THE PROBLEM OF THE ORIGIN OF LIFE

Malygin A.G.

A.N.Bach Institute of Biochemistry Russian Academy of Sciences,
Moscow, Russia
E-mail: agmalygin@mail.ru

The symmetry of structure of the metabolic reaction network shows
that the pool of enzymatic reactions in biosphere is similar to one of
usual reactions described in organic chemistry. It is also known that
polypeptide mixture synthesized by abiogenic condensation of
aminoacids has small quantities of almost all enzymatic activities.
These two facts mean that metabolic reaction network could arise in
abiogenic conditions and appear prior to the origin of life.
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OP-4 Direction 1
THEORETICAL AND COMPUTING MODELING
OF EVOLUTION OF AUTOCATALYTIC SYSTEMS
IN FLOW REACTOR

S.l. Bartsev, V.V. Mezhevikin

Institute of Biophysics SB RAS, Krasnoyarsk 660036, Russia;
bartsev@online.ru; vlad_me@akadem.ru

From the modern point of view self-forming phase-separated
particles possessing autocatalytic properties are the most probable
predecessor of a living cell. These autocatalytic particles provide an
acceleration of base reaction rate of a planetary chemical cycle (base
reaction is a reaction of a chemical cycle proceeding with energy
liberation) and are reproduced on its basis without special system of
inheritance. For gradual occurrence of complex autocatalytic particles-
cells from more simple ones only one way — natural selection of more
effective with respect to autocatalytic parameters of particles as a result
of a competition for chemical reagents — is possible in the course of
molecular chemical evolution.

We state the assumption, that the most general mechanism of
natural selection of pre-biotic autocatalytic phase-separated particles is
selection in flow. Underwater hydrothermal vents so called "black
smokers" which carry out huge amounts of hydrogen sulphide, and are
oases of life on the ocean floor are of the great interest from this point of
view. Probably they exist on Europe and Titan. Under laboratory
conditions it is the most convenient to investigate the selection of
autocatalytic multi-molecular objects in flow reactor of ideal mixing.

For preliminary selection of conditions at which the experiment will
take reasonable time the theoretical analysis of behavior of several
types of autocatalysts and autocatalytic systems was conducted.

Conducted mathematical and computing modeling of selection
processes of mutating autocatalysts has shown that rates and
"acuteness" of autocatalytic systems selection in flow reactor grows with
increase of flow rate of substrate through the reactor. Obtained data
specify the necessity of work with the large rates of flow that will allow
obtaining experimental data on evolution of real molecular autocatalytic
objects the most quickly. Conditions and a direction of evolution of
autocatalysts in flow reactor of ideal mixing are estimated. The obtained
estimations show the suggested point of view on the problem of
molecular chemical evolution and life origin gives the bases to expect
formation of sufficiently complex self-reproducing systems in the
experiment of acceptable duration.

This work was supported by Integration project SB RAS No.148
«Self-organization, Catalysis and Chemical Evolution».
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Direction 7 OP-5
AROMORPHOSES AND THE ADAPTIVE MOLECULAR
EVOLUTION: HEDGEHOG SIGNALING CASCADE GENES

Gunbin K.V.*, Omelyanchuk L.V., Kolchanov N.A.

Institute of Cytology and Genetics SB RAS,
630090, Novosibirsk, Lavrentyev aven., 10, Russia
genkvg@bionet.nsc.ru

Adaptive evolution of the signal cascades components determining
multicellular organisms development — is the basis of understanding
reasons and mechanisms of the ontogenesis evolution. In this work, the
character of the evolution of 15 genes participating in Hedgehog (Hh)
signaling cascade was analyzed. The Hh-signaling cascade is the
universal molecular mechanism, implicated in control of multicellular
organisms morphogenesis. It was shown that:

1) the adaptive evolution of the central cascade components (the
transcription factors, the morphogene and the morphogene receptors)
correlates with large aromorphoses (for example, appearance of large
taxons of the Bilateria);

2) as a rule, after the formation of gene paralogs at least one paralog
evolves adaptively;

3) the adaptive evolution of the signal cascade enzymes, which are
unspecific for developmental processes, is not correlated with
aromorphoses.
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OP-6 Direction 7
TPAHCO®OPMALUA BUOA U BUOJOOBPA3OBAHUE — [1IBE
®OPMbI 3BOJTIOLUMOHHOIO NPEOBPA30BAHUA XXUBOI'O

B.®. Yapos

Uncmumym yumonoeuu u 2geHemuku CO PAH, Hosocubupck
Qakc: (3832)331278, e-mail: chadov@bionet.nsc.ru

Wpes sBontouumn nytem ectectBeHHoro otbopa Y. [dapeuHa paspa-
BaTbiBaeTCs B paMKkax T.H. CUHTETUYECKOW Teopun 3BOMOUUN. eHHbIN
annenuam n oTbop annenen B NpMpoge COrnacyrTCca C KOHLENUUen
[apBuHa, ogHako NMpUM3HAKOB CaMoro npolecca BuaooOpas3oBaHusS He
BbIsiBrieHo. KoHuenuusi aBoniounm NyTéM ecTecTBEHHOro OoTbopa ocTa-
eTCs He JOKa3aHHOWN.

'eHeTMyeckMe nccrnedoBaHMs NOCNEAHVX NIET MoKasanu Hanuuve B
reHoMe Maccbl FEHHOro MaTepuana, KOTopbli paHee He Oblnl BOBNEYeH
B uccrnegoBaHMe u3-3a ocobeHHocTer MeHgeneBckol MeToAoNormun.
OT0 - curHanbHbIe reHbl HAMBUOYANbHOIO Pas3BUTUSA (OHTOrEHbI), OTBE-
yawwume 3a obpasoBaHMe NPU3HaAKOB BHYTPMBUZOBOro cxoactea. Opra-
HU3aunMsa OHTOreHOB B reHoMe, NpuHUUMbl ux paboTel, hopma nposene-
HUSA MyTaLWU OHTOFEHOB PE3KO OTNINYAKTCS OT TOro, YTO U3BECTHO ANA
CTPYKTYPHbIX FEHOB — MaTepuana, Ha KOTOPOM CUHTETMYecKas Teopus
nbiTanack “nocTpouTs” 3BOMOLMOHHbIN npouecc. CyllecTBoBaHUE ABYX
TMMNOB reHOB HABOAMT Ha MbICIb O TOM, YTO M OMonornyeckas 3BOSHO-
uuns, 6asmpyoliasca Ha MyTauusix FTEHOB, HE OrpaHWYMBaETCsl OO4HON
dopmon. NMpegnonaraetcs, 4To Mx gee. Ato — “BnaoobpasoBaHne” 1
«TpaHcdopmaunsa suaar.

TpaHchopmauus BMaa — 370 N3MeHeHne eHOTUNMYECKOro 0bnnka
BMOa, He MeHsLee cTaTyCc BMAa U He MpuBoAsliee K obpasoBaHuio
HOBOro BMAa AOMOMHUTENBbHO K MCXOAHOMY. [eHeTuyeckon OCHOBOM
TpaHcdopMaLmm Buaa ABMASATCS MyTauum B CTPYKTYPHbIX reHax. An-
nenn CTPYKTYPHbIX FEHOB MEHSAIT heHOTMN 1 NO3TOMY MonagaroT nopg
AevicTBue JapBMHOBCKOro otbopa. OTBop MeHsieT cTtapbii heHOTUNK-
YeckMn OONUK Ha HOBbLIN. YBENUYEHUS 4Yucra BUOOB HE MPOVCXOAMT.
TpaHcdopmaumen Buga obbsicHaTcsA: 1) bopMupoBaHMe CTaH4apTHO-
ro obnvka Buga; 2) UICTopM4eckoe n3MeHeHne obnuka suaga, 3) cylecTt-
BOBaHVE pa3nuyuun B BMOOBOM 0bONMKe B npegenax apeana, 3) «npu-
cnocobneHHoCTb» 1 Bonbluas YacTb OMonornyeckon eHOMEHONOMMM,
CBUAOETENbLCTBYIOLLEN O peanbHOCTM eCTECTBEHHOIoO oTbopa.

BupoobpasoBaHue xapaktepusyetcsi obpa3oBaHvemM Buga SOMNOMHKW-
TenbHO K ncxogHoMy. OHO NMPOUCXOAMT Ha OCHOBE MyTaLMN OHTOrEeHOB.
MyTauumn OHTOreHoB, Kak npaBuno, He NPOSIBNATCA B (oeHoTune 1 no-
3TOMy He noasnacTHbl oTbopy. Ha mMx ocHoBe MOryT CKpbITO obpaso-
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BaTbCHA HOBbIE PEryNSATOPHbIE BIOKM, U CMOXHbIE NMPU3HAKM (HOBauUuw).
HoBauusa nposiButcst B heHOTUNE TOMbKO B CrlyYae YCMEeLHOro OKOH4Ya-
HUSA npouecca ee (opMUpoBaHUS. XPOMOCOMHbIE NEPECTPONKA MOTYT
BKITHOYaTb U BbIKIIOYaTb OHTOreHbI. [1oka3aHo ocobeHHOe CBOMCTBO My-
Tauu OHTOreHOB — BbI3bIBaTb HeCTabunbHOCTb reHoma. Hectabunb-
HOCTb YBENMYMBAET BO3MOXHOCTb 06pa3oBaHUA HOBbIX PErynsiTOpHbIX
onokos. Ha npumepe apo3odunbl NpOAEMOHCTPUPOBaAHA BO3MOXHOCTb
BO3HUKHOBEHWS rIyBOKNX CUCTEMHBIX U3MEHEHU (beHOoTMNa B pe3yrb-
TaTe 0Opa3oBaHWs MyTauun B OHTOTEHE.

MpencTtaBnenne o AByx opmax Gronornyeckor aBonoLMM, Npounc-
XOOdALMX Ha OCHOBe MyTauuMi ABYX pasHbiX rpynn reHos, co3gaet
nnatgopmy Anst o6beguHEHUA paHee MPOTUBOMOCTaBNSEMbIX (DAKTOB
n rmnoTes: rmnoTesbl [JapBuHa, foKasaTenbCcTBa CyLLEeCTBOBaHWSA OTOO-
pa annenen, Guonorndeckon GEHOMEHONOMMM MO Has3BaHWEM «ecTe-
CTBEHHbI OTOOP», C OOHOW CTOPOHbI, U, C APYroM CTOPOHLI, HOMOreHe-
TMYECKOW M CcanbTauUOHHOW TMMNOoTe3, 3aKoHa FOMOJIOTMYECKUX PSOoB
BaBurnoBa, npeacTaBneHnsi 0 CBS3W OHTO- U oUNoreHesa, a Takke apy-
rMx BaXKHbIX, HO Bonee YacTHbIX (PakToB U rMNoTes.

SPECIES TRANSFORMATION AND SPECIES FORMATION
ARE TWO FORMS OF BIOLOGICAL EVOLUTION

B.F. Chadov

Institute of Cytology and Genetics, Russian Academy of Sciences,
Novosibirsk, 630090 Russia, e-mail: chadov@bionet.nsc.ru

Genome consists of genes of two types: structural and regulatory.
The biggest part of the later ones is the signal genes of ontogenesis
(ontogenes). Biological evolution causes mutations of genes of the first
and the second type.

Structural genes’ mutations provide the species transformation. The
transformation is going under the natural selection action. During the
transformation new species formation doesn’t happen.

Ontogenes’ mutations don’t change the phenotype and therefore are
not controlled by selection. On the base of the ontogenes’ mutations
appear innovation. On the base of the innovation appears new species
in addition to the initial one.
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PARADOXICAL BISTATE STATUS OF PREBIOTIC
MICROSYSTEM: UNIVERSAL PREDECESSOR OF LIFE

Viadimir Kompanichenko

YInstitute for Complex Analysis of Regional Problems FEB RAS,
Birobidzhan;

Present address: 65 Kim Yu Chen street, ITIG,
Khabarovsk 680000, Russia, e-mail: vkomp@as.khb.ru
2Department of Chemistry and Biochemistry, University of California,
1156 High Street, Santa Cruz 95064 CA,; e-mail: vladk@soe.ucsc.edu

The principal gap between non-living and living systems implies very
specific transformation of the prebiotic microsystems, which occurred,
with the origin of life. The mechanism of a bifurcate transition under
nonequilibrium conditions is most suitable to produce transformation of
the kind. This mechanism takes place when a system becomes unstable
under given conditions and have to transit to one of permissible
(forward) states through the point of highest tension and unpredictable
changes (i.e. bifurcation). Just under the state of bifurcate transition a
system acquires properties which are in the foundation of life (sharp
spatial-temporal heterogeneity; integrated organization; continuous
energy and matter exchange with the surroundings, etc.). These
properties are peculiar to a system only around the bifurcation point. It
follows that the bifurcation phenomenon can be considered as the
potential starting point of life. But the period of transition over the
bifurcation point is usually very short. So, a prebiotic microsystem must
find a way to prolong and stabilize its own bifurcate state in order to get
a chance to evolve to life. It is possible only through the regular
oscillation of the microsystem around the bifurcation point - from
prebifurcate (initial) state to postbifurcate (forward) one and back. That
means such system exists simultaneously in two opposite states. This
theoretically substantiated type of natural systems is called a bistate
system. Integrity and instability are both peculiar to these paradoxical
systems that provide their great potential for further complication and
evolution. Prebiotic microsystems have a chance to acquire the bistate
status under fluctuating conditions far from equilibrium. Such conditions
exist in hydrothermal systems, or in the adjoining areas of ocean and
terrestrial groundwater systems. Experimental obtaining of a bistate
(prebiotic) microsystem seems an extra-important goal To produce its
useful model, synthetic prebiotic organic microsystems should be
explored close to the critical point of transition, under fluctuating
conditions in the experimental chamber.

Reference. V. Kompanichenko Systemic approach to the origin of
life. Frontier Perspectives, 13 (1), 2004, 22-40.
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TBEPOO®A3HbIA CUHTE3 MPOTOKIETOK U UX
COCTABNAKOLWLINX HA MATPULIE ATATUTA U
COKPUCTAIMN3YOLLUNXCA C HUM MUHEPATNAX

3.4. Kocteukun

OmdeneHue buoxumuu u buomexHosoauu [JansHeeocmo4yHoz20 [ocy-
dapcmeeHHo20 YHusepcumema, Okmsibpbckas, 27,
690600, Bnadusocmok, Poccus; kostetsky@nt.pin.dvgu.ru

Ha cerogHsAWHUN aeHb Mbl nmeem okorno 4000 paboT 1 gecaTkn Mo-
Horpadumi, NOCBALWEHHbIX Npobneme nNpovcxoxaeHus >xusHu. OgHako,
KMoYeBble BOMPOCHI MPOGNEMbl MPOUCXOXKAEHUS KU3HM, Takue Kak,
YHMBEPCANbHOCTb FEHETUYECKOrO Koga U BUOXMMNYECKNX MEXaHU3MOB,
BO3HUKHOBEHME MATPUYHOIO W TPaHCKPUMNUUOHHO-TPAHCASLMOHHOIO
MexaHM3MOB ocTatTcs 6e3 oTBeTa. B nydwem cnyyae atu npobnemsl
aBTOMaTUYECKN MEepeBOAAT B MMOCKOCTb 3BOMOUUW, B XyALlem, npu-
yncnarT 3acnyram 6ora. B pabote nogpobHO usnoxeHa Teopus aBTopa
O BO3MOXHOCTU OAHOBPEMEHHOIO BO3HWKHOBEHUSI OpPraHNYeckux Mone-
Kyrn, BXOASLUUX B COCTaB XUBbIX CUCTEM, @ TakKe MPOTOKNETOK Mpo- U
3yKapmoTUYECKOro Tuna npu yvyactum arnemMeHTOB ras3oBoi ¢asbl, ana-
TMTOBOW MaTpuLbl U COKPUCTANNU3YIOLLNXCS C HEW MUHeparnoB (kapbo-
HaTanaTtuT, KanbuuMT, crnoga). BHyTpy KpucTannoB MOr OCyLLeCcTBRATb-
Ccsl abMOreHHbI CMHTE3 C MOCTEMEHHON 3aMEHOM YacTU MUHepanbHON
MaTpuLbl KPUCTaNIIMYECKOM opraHMyeckon ocHoBow. CTPyKTypy 1 pas-
Mepbl (POPMUPYIOLLINXCA OpraHUYecKMX MOSEKyrn onpeaensinu CTPyKTy-
pa, napameTpbl U PaCMoNIOXXEHNE OPraHM3yLLMX LIEHTPOB (PO43') Kpw-
ctannuyeckon pelétkn. docdartbl anatuta ocTaBanUCb B COCTaBe
CUMHTE3MPYIOLLLENCS HYKNEMHOBOW cnvpanu 1 onpegenanu eé pasvep u
KOMMNEMEHTAPHOCTb TOMbKO MYPUHOBBLIX M NUPUMUOUHOBBLIX OCHOBa-
Huin. Komnnekc MuHepanoB y4yacTBOBan B CO3[aHUWN YETbIPEX OCHOBO-
nonarawLmx CTpykTyp knetku: anatut — OHK u HykneonpoteuaHble
KoMnnekcol; kapboHaTanatnt — 6enkn 1 depmeHTbl pennukaumm OHK,
Bce Buabl PHK B Komnnekce co cBoumu cneumdurdecknmmn denkamm m
depMeHTamMmn TPAHCKPUMLMU 1 TPAHCAAUUK; KanbuuT — 6enkn uMtocke-
neta; cnoga — membpaHHble nunuael 1 6enku. MNpruBegeHo ob6ocHoBa-
HMe TeopuM N PacCMOTPEH BO3MOXHbIN MexaHu3Mm nepexoga Kpuctann
— OpraHo-MVHeparnbHbIN KPUCTan — XUOKUA Kpuctann (MpoToKneTka).
PaccmoTpeHa mMogenb BO3HVWKHOBEHWS MaTpMYHOrO MexaHu3ama TpaHc-
KpUMuMM 1 TPaHCRALMK, a Takke MeXaHu3M BO3HUKHOBEHUS CTPYKTYp-
HoW acuMmmeTpum mornekyn. CaenaHa nonbiTka OTBETUTb Ha OCHOBHbIE
BOMPOCHI, CTOsILLME Nepes OMoxmmMumen n MonekynsipHow Guonoruei npu
peLueHnm NpobremMbl BOSHUKHOBEHMWS XN3HU Ha 3emrie.
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SOLID-PHASE SYNTHESIS OF PROTOCELLS AND THEIR
STRUCTURAL COMPONENTS ON THE BASIS OF THE
APATITE MATRIX AND COCRYSTALLIZING MINERALS

Eduard Ya. Kostetsky

Department of Biochemistry and Biotechnology, Far Eastern State
University, Ul. Oktyabrskaya, 27, 690600, Vladivostok, Russia
kostetsky@nt.pin.dvgu.ru

The paper presents in detail the author’'s theory of the possibility of
simultaneous solid-phase synthesis of various organic molecules from
gas phase elements on the basis of the apatite matrix and
cocrystallizing minerals (carbonate-apatite, calcite, mica). These
molecules and their ensembles gave rise to living systems and
protocells of the pro- and eukaryotic types.
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Direction 2 OP-9
TPAHCO®OPMALMNOHHBLIE UBMEHEHUA TMUWHUCTbIX
MUHEPANOB Noa BIIMAHUEM LIVIAHOBAKTEPVIVI .

AnekceeBa T.B.!, Canosa E.B.2, Anekcees A.O.'

1MHcmumym bUIUKO-XUMUYECKUX U 6uonoeuy4eckux rnpobriem
noqsozeeOeHu,q PAH, lNywuHo, alekseeva@issp.serpukhov.su
lManeoHmonoaudyeckut uHemumym PAH, Mockea

MpoBefeHbl IKCNEPUMEHTBI MO UHKYOALMKW Ha IMMHUCTOM MaTtepuvare B
YCMOBMSAX LUENOYHOW cpedbl AByX BWAOB UMaHoOOaKTepu C  Lenbio
BbISIBNEHWE pa3HoObpa3ns peakumin B3aMMOAEeNCTBUSA MMMHUCTBIX OCaaKOB
C UuaHoOakTepusMM U OeTanuM3auMm  MEXaHM3MOB  BO3MOXHbIX
npeobpasoBaHuin. B KayecTBe rMMHUCTOrO MaTtepuana McnonbL3oBanu Asa
BMaa 6eHTOHWTOBBIX MKH: 1) ¢ NpeobnagaHnem MOHTMOpUIIoHnTa -65%
N coaepxallyto cnogy MyckoBuToBoro psiaa (25%) n kaonmnut (10%); 2)
6eHToHuTOoBas rmuHa BanomuHr, CLUA  (MoHTMOpMNMoHMT ~ 95%).
OKCnepMMeEHTLI NPOBOAMIN CO CreayoLWMMmM KynbTypamu LmaHobakTepuii:
Microcoleus chthonoplastes; Rhabdoderma sp. wrtamm 2212.

MukybupoBaHme 6eHTOHWMTOBOM mMuHbl (1) B NpucyTCTBUM
Microcoleus chthonoplastes npuBeno k crabunusauum CTPYKTYypbI
KaonuHuTa, KoTopas Bblpasunacb B €€ YCTOMYMBOCTU K TEPMUYECKON
obpaboTke. OTcytcTBue pedriekcoB d=7.2 A Ha audpakTorpamme
KOHTpOMbHOro obpasua, Mofy4eHHOro nocre ero npokanuveBaHus o
350°C, cBMaeTenbCTBYET, YTO KAONMHUT B KOHTPOIbHbLIX 0Opa3suax (0e3
KNeTok) npeTepnen WM3MEHeHWUss nog OEeNCTBMEM LLEMNOYHOM cpenbl
NHKyOMpoBaHusi. MNomumo aToro B obpasuax, cogepXawmx KneTtku,
OoTMeYeHo obpa3oBaHue KanbuuTa.

MHkybnpoBaHme B MNpUCYTCTBME OAHOKIETOYHbIX LMaHobakTepui-
Rhabdoderma sp npuBeno K npakTU4ecku MOSHOMY paspyLUeHUto
CTPYKTYpbl MOHTMOpunnoHuta. Ha agudpaktorpammax obpasuos
oTMevaeTcs peskoe CHIKEHVe WHTEHCMBHOCTM pecnekca
MOHTMOPUINIOHMTA MO  CpaBHEHWO € KoHTponem.  [lpoaykT
npeobpasoBaHus yxe Ha 44 CyTKU IKCMEpUMEHTa COAEPXUT TONbKO
MYCKOBUT W TMEPBUYHbIE CUNUKATBI — KBapL, W MOfeBble LNaThbl.
OTmeueHo 3ameTHOe HakonsieHne aMopdHon asbl.

OGHapyxeHbl BUocneumduyHble U3MEHEHWUSI COCTOSIHUSI COEAMHEHWIA
eresa B npouecce npeobpazoBaHns GEHTOHUTOBOM MMKHbI (1).

B akcnepumeHTax, npoBedeHHbIX C  KynbTypoi  Microcoleus
chthonoplastes Ha 6eHTOHMTOBON MMHEe BawomuHr (2) B mMcxogHon Na
dopwme, He OTMeYeHOo MUHEepanormyeckunx npeobpa3oBaHuii
MOHTMOpWoHuTa. Kak 1 B akcnepmmeHTax Ha 6eHToHuToBOW rmuHe (1) ©
Microcoleus chthonoplastes otmeueHo o6pasoBaHue kanbumTa (CaCOg).

" Pabota BbinonHeHa B pamkax nporpammbl [Mpesungnyma PAH «[MpoucxoxaeHue wu
aBontoums 6ruocdepbl», nognporpamma ll.
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TRANSFORMATION OF CLAY MINERALS UNDER THE
CYANOBACTERIAL ACTIVITY

T.V. Alekseeval, E.V. Sapova?, A.O. AlekseeV'

'Institute of Physicochemical and Biological Problems of Soil Science
RAS, Pushchino, Russia
2Paleontological Institute RAS, Moscow, Russia

The aim of the present work was to investigate the possible changes
in the mineralogical composition of bentonite clays under the
cyanobacterial activity. The research was carried out with two
cyanobacterial cultures with different morphological and physiological
properties — Microcoleus chthonoplastes and Rhabdoderma sp..
Mineralogical investigations included X-ray diffraction, SEM, Mossbauer
spectroscopy and magnetic measurements. The bentonite incubation
with Microcoleus chthonoplastes and Rhabdoderma sp. resulted in
different trends of its transformation.
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DIRECT MASS SPECTROMETRY ANALYSIS OF RNA
SYNTHESIZED ON MONTMORILLONITE

Dmitri Zagorevskii, Michael F. Aldersley, James P. Ferris

Department of Chemistry and Biological Chemistry,
Rensselaer Polytechnic Institute, Troy, NY 12180, USA

Novel Aspect:

A procedure allowing direct MALDI analysis of oligonucleotides from
clay is developed

Introduction

One of the hypotheses for the origin of life on Earth includes the
synthesis of RNA by oligomerization of monomers with minerals playing
a role as catalyst. A traditional approach to the characterization of
reaction products involves their extraction from clay catalysts such as
Montmorillonite. Enzymatic hydrolysis after separation by ion exchange
HPLC proved to be deficient in the determination of structures of
oligomers and the identification of cyclic and dephosphorylated
products. In the present study, we have developed a method of direct
MALDI analysis of oligonucleotides on clays and applied H/X-exchange
(X = Li, Na, K) and MS/MS techniques for characterization of their
structures with the emphasis on the attempts to detect 40-mers and
higher molecular weight molecules.

Methods

MALDI-Tof experiments on mixtures of oligonucleotides were
performed in linear and reflectron modes. The detection of negatively
charged ions provided higher sensitivity compared with MALDI(+)
experiments. Compositions of matrixes were optimized for the maximum
yield of ions. Homoionic Li-, Na- and K-enriched Montmorillonites were
used to provide hydrogen ion-metal ion and metal ion-metal ion
exchange. Extracts were also subjected to MALDI analyses and to
LC/MS and LC/MS/MS characterization.

Preliminary results

Three activated nucleotide monomers, ImpU, ImpA and MeAdpA,
were subjected to catalytic oligomerization on Montmorillonite, with
MOBS buffer at pH 8 with 0.1 M XCI (X= Li, Na, K)). The traditional way
of analysis of the reaction products involved their extraction from the
clay and further characterization of the extracts using MALDI and
LC/MS methods. The presence of a buffer in the reaction mixture
significantly reduced the ability of MALDI to produce detectable signals.
LC/MS analyses of extracts were not a simple task either. Multiple
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collections of high molecular fractions followed by concentration of the
samples were required in order to detect larger size oligomers in ESI
mode. Desalting samples before MALDI analysis resulted in a significant
improvement of the detection. However a concern about the possibility
of large molecules being retained on Montmorillonite stimulated a
search for the opportunity of direct MALDI analysis of the reaction
mixtures on the clays. Among the matrixes that are used for analysis of
oligonucleotides, only 2, 4, 6-trihydroxyacetophenone (A) and 6-aza-1-
thiothymine (B) combined with ammonium salts were found capable of
producing a signal in the presence of buffer. The A matrix allowed the
detection of higher mass molecules. MALDI(-) mass spectra were of
better quality compared with those produced in positive ion mode. The
ease of matrix-assisted desorption of oligonucleotides depended on and
could be controlled by alkali metals present on the clays.
Montmorillonite saturated by Li produced sharper signals and provided
higher molecular weight detections compared with Na- and K-containing
analogs. Hydrogen-metal exchange reactions gave immediate
information about the number of mobile H-atoms in the smaller size
oligomers. Montmorillonites were found to be “soft” H/X-exchange
underlayers for other classes of analytes, such as peptides. MS/MS
experiments  confirmed that cyclic and  dephosphorylated
oligonucleotides were produced as a result of oligomerization reactions
on clays.
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BUOMUHEPANMN3ALNA N 3BONIOLUA.
Koa3Bonwuuna MMHEPAJIbHOIO
n BUOJTIOTMHYECKOIO MUPOB

BapckoB U.C.

lNManeoHmonoaudeckuti uHecmumym PAH,
Mockea, yn. lNpogpcorosHasi, 123, ibarskov@geol.msu.ru

OBOMIOUUSA OpraHMYeckoro Mupa, kak 1M 3Bonwouus abumoTnyeckon
cpedbl, He aBTOHOMHA, a SBNSETCA pe3yfbTaTtoM B3anMOAENCTBUS
MHOIMX MPOLECCOB, NMPOUCXOAALMX B KAXKOOW M3 CUCTEM U BIUSIIOLLNX
Ha wucTopuYeckylo Ccyabby Kaxgom u3 Hux — T. e. sBnseTcs
koaBontounen. CoBpeMeHHOEe MOHUMaHUEe KO3BOMUUM 3HAYUTENBHO
lUMpe WCXOOHOro OMONOrM4eckoro MOHATUSI ee  KaK  YCKOPEHHOro
NUCTOPUYECKOrO  Pa3BUTUSE  OBYX  3KOMOMMYECKA  COMPSHKEHHbIX
TaKCOHOMMYECKMX Fpynn (HacekoMble U LBETKOBble pacTeHusi, pbibbl 1
rofloBOHOrME MOMMCKM U T. Nn.). KosBonoumsa — B3aumogencTeme AByx
(v B6onee) NPUPOLHBIX CUCTEM, UMEIKOLLUX Pa3HOE MPOUCXOXAEHNE, U
npuBoasillee K HeoOpaTMMbIM W3MEHEHWsIM COCTaBa, CTPYKTYpbl,
QYHKUMA  KaxXaon m3 Hux. [OBWXKyLwen Cunon npouecca sBnseTcs
COBepLUEeHCTBOBaHNE  (YCKOpPEeHue, 3amenrieHne, BUOOU3MEHEHME)
obmeHa 3Hepruen, BELLECTBOM 7] MHopmaumen Mexay
B3aVMOAEVNCTBYOLLMMU CUCTEMAMM.

Mpouecc KOSBOMWOLMM MOXET pacCMaTpvMBaTbCA Ha  pasHbiX
YPOBHSIX: B3anmMopencTemne Buomonekyn " MWHEeparnoBs
(buomunHepanunsaums), opraHM3MOB U Cpefbl (Knaccuyeckas akonorus),
coobuiectB 1 6uotona (6uoreoreHonorus), Guocdepsbl U NNaHeTLI (ee
akoTona) B uenom (yvyeHne o Ouocdepe, rnobanbHasi 3Konorus).
Haunbonee wu3y4eHHbIM $BRsSieTCS npouecc OuomuHepanusauumn —
opMMpoOBaHNE MMHEPANOB NpU NOCPeaCcTBE MONEKyr, obpa3syoLwmxcs
Npu  XM3HEOeATeNnbHOCTM  OpraHuM3mMoB. TpyM  OCHOBHbLIX  Tuna
OMoMUHepanu3auMm COOTBETCTBYIOT TpeM Tunam OromMonekyn wu
pasnuyHbIM cCanTam MrHepanoobpasoBaHus:

1. NHayumpyemas 6uommnHepanunsauus: 6uoMonekynbl BblAensioTcs
B OKpY>XaloLLylo cpey B MpoLecce HOPMarbHOro UM NaTonornyeckoro
meTabonuama.

2. KoHTponupyemasi GuMomuHepanusauus: cneumanu3vupoBaHHble
Buomornekyrnbl OTBETCTBEHHbI 32 BECb MPOLIECC MUHepanoobpas3oBaHus
OT HyKreauuu 0o OCTaHOBKM pocTa MuHepana.

3. MNpoBoumnpyemas GuomunHepanu3auus: «paboTalT» «MepTBble»
BOMOMONEKybl, COXpaHSALWMNECH B OKpY)XaloLlen cpefe nocrne cMmepTtu
opraHmama.Bce maneoHTOnmornyeckne cBumaeTenbCTBa XuU3HU 06si3aHbI
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npoueccy  GuomuHepanusaumun. B  reonornyeckom  netonucu
MaTepuanbHbIM  BblpaXXeHMem OMOMWHepanusauMm nepeBoro Tmna
sBnseTcs obpasoBaHMe MUHeparioB bakTepusiMm, BTOPOro — ckeneTHas
OvMoMuHepanusaums, TpeTbero — obOpasoBaHue nareplTeaTosB.
OcHoBHbIe 3Tanbl 3BOMOLMU U BUONOrMYecKoro, U MUHepansHOro Mmnpa,
N3MEHMBLUNE U U3MEHSIIOWLME OBNMK MNaHeTbl, CBSA3aHbl C MPOLLECCOM
6uomuHepanusaumn. OOGpasoBaHve OMOMONEKyn — MaTepuanbHbIX
HOCUTENEN XU3HW — Ha MUWHeparnbHbIX MaTpuuax, ecnm u He Obino
NMPUYMHON BO3HUKHOBEHUSA JKM3HKM, TO BEPOATHO CNOCOOCTBOBAso
XUMUYECKOMY pasHooOpasuio meTabonuama B OakTepuanbHOM Mupe.
Bvonornyeckn wuHgyumpyemas OvoMuMHepanu3aums crana Hadanom
BO3HUKHOBEHUS] «BTOPOro» MWHeparibHoro Mmwupa, rae obpasoBaHue
MUWUHEpParoB 3aBUCENO0 He TONIbKO OT YCIOBU HEOpraHWYecKon cpeppbl,
HO 1 OT AeATENbHOCTU BUoNorM4Yeckoro Mmpa. 910, Kak 1 nocnegytowas
NHTErpaums GuommHepanoobpasoBaHNWs CO CKENETOM, YTO MPUBENO K
B3PbIBHOMY YCKOPEHWUIO MOPMONOrm4eckor G1Monornyeckon 3BoOnLMUN,
K NpuobpeTeHnto MnHepanamym HoOBbIX (DYHKUWIA, KOpPEHHbIM 0Opasom
N3MEHMITO reoriormyeckyto abnoTmuyeckyto cpegy nnaHeTtsl. Koasonoums
MUHepanbHOro 1 OMONorMYyecKoro MmMpa npoaorkaeTcsa M Ha 3JTane
Hoocdepbl.

BIOMINERALISATION AND EVOLUTION. COEVOLUTION
OF THE MINERAL AND BIOLOGICAL WORLDS

Barskov I.S.

Paleontological Institute RAS, Moscow, Russia
ibarskov@geol.msu.ru

Biomineralisation is regarded as kind of interaction between
biomolecules and minerals. It is one of the levels of coevolution of the
mineral and biological worlds. Biologically induced biomineralisation led
to forming the “second” mineral world, which became more variable.
Integration of biologically controlled biomineralisation and skeleton led
to burst acceleration of morphological and ecological evolution of the
biological world. That interaction continued in noosphaera too.
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THE STUDY AND EXPOSURE OF LAWS OF DISTRIBUTION
PROTEIN SUBSTANCES IN UROLITHS

0.A. Golovanoval, E.V. Rosseyeva?, A.A. Ogneva?,
L.V. Belskay?

7St.-Petersburg State University, 199034 St. Petersburg, Russia,
Universitetskaya nab., 7-9, E-mail: Golovanoa2000@mail.ru
2Omsk State University, 644077 Omsk, Russia, pr. Mira 55 A,

The feature of protein composition of oxalate and phosphate urinary
stones in Omsk region was studied. The given models reflect specificity
of the crystallization process in ideal conditions. However, urine is a
complex solution, containing both inorganic ions and organic
substances, particularly proteins and amino acids. Urinary amino acids
and proteins can be the agents which may influence the formation of
urinary stones

The collection of uroliths was analyzed by the methods of the
qualitative and quantitative analyze. Using the method of lon-Exchange
Chromatography with spectrophoto-metrical detector we determined 14
amino acids in the composition of most popular types of urinary stones.

The results of qualitative and quantitative determination of compositions
of amino acids in renal stones of the different mineral types are presented.
According to the results of the qualitative analysis we can point out that
protein substances in stone have different forms of localization. By methods
of quantitative analyze it was established that the total content of protein
substance in oxalate stones is higher, than in phosphate uroliths; protein
substances in urinary stones are presented in two forms: soluble and not
soluble in water. The obtained results were processed by methods of
cluster and dispersion (ANOVA) analysis. The feature of zonal distribution
of proteins (soluble in water) in structure of oxalate-phosphate urolith was
studied. It is possible to assume that the protein substances play important
role in process of genesis of urinary stones.

Our results, obtained for given stones have shown that the mass
content (wt%) of amino acids varies from 0.610 to 2.228% depending on
the stone type. We can point out that qualitative and quantitative
compositions of amino acids in different stone types varies. This
dependence can be illustrated by the row: uric acid calculi
(W%=2.228%, 11 amino acids) > calcium oxalate/uric acid mixed calculi
(W%=2.024-2.109%, 11 amino acids) > calcium phosphate calculi
(W%=1.755-2.187%, 14 amino acids) > calcium oxalate/phosphate
mixed calculi (w%=0.918-0.996%, 10 amino acids) > calcium oxalate
calculi (w%=0.610-0.701%, 10 amino acids).
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OP-13 Direction 3
BUHAPHbBIE KATAIIMTUYECKU AKTUBHBIE PHK

Bopo6beBa M.A., lN'yceBa E.B., BeHbsaaimmHoBa A.T.,
Bnacos B.B.

UHemumym xumudeckoul buonoauu u ghyHOameHmarsibHolU MeduyUHb!
CO PAH, Hosocubupck, 630090, nip. JlaspeHmsesa, 8

Katanutnyeckne PHK npeactaBnstoT B HacTosiwee Bpemsi 00MbLLO
WHTEpPEC He TOMbKO KaK YyHMBepcasbHble WHCTPYMEHTbI ONis CaunT-
cneumdguyeckoro Bosgencteusa Ha PHK, HO 1 kak Hanbonee «apeBHME»
crneundunyeckne KatanmsaTopsbl, CyLLeCTBOBaBLUME, COMNMacHoO rmnorese
«mupa PHK», oo nosieneHunsa 6enkoBbix hepMEHTOB.

Mbl npegnonaraem, 4TO Ha paHHUX CTagusax Aobuonormyeckon
aponouun katanutudeckne PHK mornu npeactaBnsate cobomn He TOMbKO
€OVHble TMPOTSIKEHHbIE MOJSEKYMNbl, HO W MynbTUCYObeaMHUYHbIE
KOMMNNeKkcbl un3 cpaBHUTENbHO KopoTkux PHK-uenen. B kauyecTtse
OCHOBbI ANS c0o3aaHunst BUHapHLIX pUO03MMOB Hamu BbiIOpaH prbo3nMm
«rofnioBka  MonoTka». B  HacTosiee BpemMsa 3TOT  prbO3UM
paccMaTpvBaeTCsl kak Hambornee NpocTon U «3BOMOLMOHHO APEBHUNY
npumep kKatanutTuyeckn aktmeHon PHK, nockornbKy katanutuyeckui
MOTMB  «rofloBKa MofoTka» Obll  OOHapyXeH Yy OpraHusMoB,
npvHagnexawux K pasHbiM BUAaM.

Cos3paHa cepusa GuHapHbIX pMOO3MMOB, NpPencTaBfieHHblE OBYMS
YaCTMYHO KOMMIIEMEHTapHbIMM  ONUIOHYKNeoTMaamu, obpasyloLwmmm
nocne «cbopkm» Ha PHK-matpuue CTpykTypy «ronoBka MOJSIOTKa».
WccnepoBaHa cnocoBHOCTb OMHAPHbBIX KOHCTPYKUMIW pacwennsatb 19-
3BeHHbIV hparmeHT PHK B dmsmonornyeckmx ycnoBusix npu pasnmyHbixX
COOTHOLUEHMSAX pUB03MM-cyOCTpaT, B CpaBHEHWM C aHanNoOrMYHbIM
nornHopasMepHbIM pnbo3umom. MokasaHo, 4To GuHapHble pPUGO3MMbI
pacwennsaiot PHK ¢ ©Gonbwen addektuBHoCTbi0  Grarogaps
BO3MOXHOCTU «HACTPOMKWU» KaTarMTUYECKOW akTUBHOCTM pubos3vma 3a
CYET M3MEHEHUS COOTHOLLEHWSI KOHLEHTPaLUUA €ro KOMMNOHEHTOB.

MonyyeHHble  pe3ynbTaTbl  CBUAETENbCTBYOT O TOM, 4TO
katanutuyeckne PHK MoryT cocTosiTb M3 OTAeNbHbIX KOMMOHEHTOB,
cnocobHbIX k camocbopke B npucyTcTBumn PHK-cybecTpaTa.

Paborta noggepxaHa Mporpammoni dyHOaMEHTanNbHbIX
uccnepgosanmn [lNpesnagnyma PAH "lMpoucxoxgeHne w  aBonouus
Burocdepsl”.
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Direction 3 OP-13
BINARY CATALYTIC RNA

Vorobjeva M.A., Guseva E.V., Venyaminova A.G.,
Vlassov V.V.

Institute of Chemical Biology and Fundamental Medicine SB RAS,
Novosibirsk, Russia

This work is devoted to the investigation of the catalytic RNAs as an
“ancient” catalysts that exist at the early stages of prebiotic evolution
before the protein enzymes. We hypothesized that in “RNA world”
catalytic RNA could exist not only as extended single molecules but also
as a multi-strand RNA complexes. Binary hammerhead ribozymes were
designed and shown to cleave RNA substrate more effectively than
parent full-length hammerhead ribozyme.
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OP-14 Direction 3
GENETIC REPROGRAMMING FOR SELENOPROTEIN
SYNTHESIS USES EVOLUTIONARY CONSERVED RNA AND
PROTEIN MOTIFS

Christine Allmang, Philippe Carbon, Alain Lescure
and Alain Krol

Architecture and Reactivity of RNA, UPR 9002 du CNRS.
Institut de Biologie Moléculaire et Cellulaire. 15, Rue René Descartes.
67084 Strasbourg Cedex, France.

Fax: 33-3-88-60-22-18; e-mail: a.krol@ibmc.u-strasbg.fr

The trace element Selenium is mostly found in the active site of
selenoproteins, in the form of the amino acid selenocysteine (Sec). The
metabolic pathway leading to selenoproteins requires at least five gene
products, both for selenocysteine biosynthesis from serine on the
tRNA®®® and to insert it cotranslationally into proteins in response to a
UGA codon. Thus, discrimination of the dual function of UGA codons -
termination of protein synthesis or selenocysteine meaning — is carried
out by a complex machinery to signal the ribosome not to stop at in-
frame UGA selenocysteine codons. Besides the specialized translation
elongation factor mSelB/EFSec, an essential component that
distinguishes the Sec or stop function of UGA codons is an RNA stem-
loop structure, designated SECIS element, in the 3'-untranslated region
of eukaryotic mRNAs. We established that the functional motif of the
SECIS element is composed of four consecutive non-Watson-Crick
base pairs, containing a central tandem of G'A sheared base pairs. We
have cloned SBP2, a protein that binds specifically to this motif.
Surprisingly, the SBP2 RNA-binding domain shares a high degree of
amino acid sequence similarity with functionally unrelated proteins, such
as ribosomal proteins L7A and L30, release factor eRF1, and proteins
Nhp2p and 15.5 kD/Snu13p that are contained in sno- and snRNPs. As
a follow-up, we could show that the protein sequence similarities are
reflected at the level of the structures of the cognate RNAs, that contain
G'A sheared and a fold of the kink-turn type. Additionally, a structure-
guided strategy enabled us to propose that the principles governing
RNA-protein interactions in the 15.5 kD protein — U4snRNA complex
resemble those in the SBP2-SECIS RNA complex. Kink-turn containing
motifs with G'A sheared are rather abundant in ribosomal RNAs and
RNAs in general, and it is tempting to speculate that the above-
mentioned RNA and protein motifs derive from ribosomal ancestors.
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Direction 3 OP-15
ON THE CELLULAR UPTAKE OF NAKED NUCLEIC ACIDS

Marita Overhoff, Maik Jorg Lehmann*, and Georg Sczakiel

Universitat zu Libeck, Institut fir Molekulare Medizin, Ratzeburger Allee
160, D-23538 Liibeck, Germany.

*present address: Yale University School of Medicine,
Section of Microbial Pathogenesis,
295 Congress Avenue, New Haven, Connecticut, USA.

The cellular delivery of siRNA is a major hurdle of therapeutic drug
development. Here, we describe that phosphorothioate (PTO)-derived
oligonucleotides stimulate the physical cellular uptake of siRNA in trans
in human cells. This is reflected by an apparent dose-dependent siRNA-
mediated suppression of lamin A/C in primary human HUVEC cells. The
PTO-stimulated cellular uptake in trans is concentration-dependent,
length-dependent, related to the phosphorothioate chemistry but not
sequence-specific and related to a caveolin-mediated uptake
mechanism. This work strongly suggests to explore PTOs as promoters
for the delivery of biologically active siRNA to mammalian cells at doses
sufficient for target-specific inhibition.

Secondly, we describe a combinatorial approach to search for
dsDNA sequence segments that are preferentially internalized. A
selected dsDNA species was identified and covalently linked to a
luciferase expression cassette. The increased apparent cellular uptake
of long-chain recombinant DNA accompanied by an increased apparent
expression of luciferase provides strong evidence for the view that (i)
naked long-chain dsDNA can be taken up spontaneously by mammalian
cells, (ii) specific sequences substantially increase this process, and (iii)
dsDNA is transported into the nucleus of cells in a bioactive form.
Experimental evidence indicates a tissue- or cell type specificity for this
process. This finding indicates that, in principle, specific nucleotide
sequences can facilitate the introduction of naked dsDNA into target
cells of interest, thereby improving existing vector systems and
providing a new methodology to study DNA uptake by mammalian cells.
The cellular uptake of biologically active genetic material in vivo occurs
to be conceivable.
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OP-16 Direction 5
THE BIAS IN THE WORKS ON MOLECULAR
PHYLOGENETICS AND PHYLOGEOGRAPHY RELATED TO
UNDERESTIMATION OF INTERPOPULATION
POLYMORPHISM AND SAMPLES EXAMINED

Abramson N.I., Kostygov A.Yu., Rodchenkova E.N.

Zoological Institute RAS, Universitetskaya nab., 1,
199034, St. Petersburg, Russia, e-mail: Natalia_ Abr@mail.ru

The application of molecular markers, particular the analysis of
mtDNA sequence data became the most popular method in the study of
role of individual factors in the formation of genetic structure of recent
populations and speciation. The new trend of investigation -
intraspecies phylogeography has arisen (Avise, 1987). The number of
works on phylogeography is constantly increasing. Among them the
works where as model species are used voles of the Northern Eurasia
occupy considerable place. Therewith most of them are based
exclusively on the analysis of variation of cytochrome b without of
account of other data. The typical feature of such works is not only total
ignoring of morphological and palaeontological data but also intra- and
interpopulation polymorhisn of the molecular marker itself. The works
are based on the study of single specimens from the vast species
ranges.

In the current work on the basis of analysis of RLFP and sequence
data for the cytochrome b of the European bank vole (Clethrionomys
glareolus) and true lemmings (g. Lemmus) high interpopulation
variability of this molecular marker is shown. We also showed that
inclusion of new materials from the unstudied parts of the range has a
strong influence on the character of the interspecies phylogeny and
levels of divergence. Thus the phylogenetic studies basing on the single
specimens from a widely distributed species may result in a serious
distortion. Thus, inclusion of new materials from early unstudied regions
drastically changed the topology of phylogenetic tree given in Fedorov
et al., 1999 for the true lemmings of Palaearctic. The early given levels
of divergence appeared to be too high. New molecular data better fit the
morphological and paleontological evidences and remove evident
disagreements between them shown in the numerous published works.

The work was financially supported by the Russian Foundation for
Basic Research (Ne03-04-4179) and the Presidium of RAN (Program
“Biosphere origin and evolution”).
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Direction 5 OP-17
NANEOrEOrPA®UYECKASA 3BONOLIUA BACCEMHOB
NO3OHEINO NANEOIreHA —- HEOIreHA NAPATETUCA U EE
BITUAHUE HA PA3SBUTUE BUOTDI

MonoB C.B., HeBecckas J1.A., loHuapoBa U.A.,
UnbuHa N1.6., AmMuTtpor O.B.

lNManeoHmonoeaudeckuti uHemumym PAH, 117868 Mockea,
yn. lNpogbcorosHas, 123, serg.pop@mail.ru

Uctopus Bmnot BoctouHoro [MapaTeTtuca B onuvroueHe, MuUOLIEHE U
nnuvoueHe onpegensnacb  naneoreorpacdomen wn  rmaponornen
6accelHOB, KOHTPONMPOBABLUMX BO3MOXHOCTW MPOXOPE30B MOPCKON
dayHbl ¥ ee nocnegywowen asonouun. Npu  NpeMmyLlecTBEHHO
LUMPOKMX CBA3sIX ¢ OKeaHOM B ONMroLeHe — NepBov MOMTOBMHE MUOLIEHA
BocTtouHbln [MapateTuc 3acensnca Mopckon ¢ayHOW U B naneoreHe
BXoamn B 3ooreorpadudeckyto cuctemy CeBepHor ATNaHTUKM, a C
mMuoueHa — CpeanseMHOMOpbH, C YPOBHEM 3HAEMU3MA He BbIWwe
npoBuHUManbHoro. 3amblikaHne 6accenHoB BocTtouHoro lMapartetuca u
HapyleHne uX rMOpONOrMYyeckoro pexmnma npuBogunmn K ObicTpomy
OPMMPOBAHMID 3HAEMUYHOM dayHbl U 06ocobneHuto Groxopun
BbICOKOrO  paHra, KOTopble paspywanncb npu  NocrneayrLmx
NU3MEHeHnsax akonormn. Tak, oguH pa3 B ONUroueHe — B COSIEHOBCKOE
BpeMs, 4YeTblpe pasa B MUOLEHe — B KoLaxypCckoe, KaparaHckoe,
capmartckoe U NOo34AHEMIOTUYECKOE BPEMS U B NMNOLEHE — B akyarbine
— opmmpoBanuCb  BbICOKO3HAEMUYHbIE dayHbl, MO3BONSOLWNE
BblOENATb nogobnactm, a B KOHUE MuoLeHa — MuoueHe —
obocobunace [lapateTucHass 3ooreorpacmdeckasds obnacte co
cneumMdu4HOn COMNOHOBATOBOAHOMW (YayHOW MOIJIMOCKOB, PENUKThI
KOTOPOW NpoLOomKaloT CyLecTBOBaTb B coBpeMeHHOM Kacnun.

KonebaHusa ypoBHA MOpsi BO BHYTPUKOHTUHEHTambHbIX GaccenHax
MapaTtetuca B 6Gonblien cTeneHW onpesensanucb TEKTOHUYECKUMMU
npuyMHamm n GanaHCOM CTOKa M MCMapeHus, Yyem 3BCTaTMKOW. Tak,
Hanbonee spkue TpaHCrpeccuBHble dTanbl B HeoreHe [lapaTteTtuca —
Hayano Yokpaka, kaparaHa, capmarta W MnoHTa — Obinu, BEPOSATHO,
pe3ynbTatoM noanpyxuBaHus  6acceiHoB M COMPOBOXAANMWCb
HapyLleHUsaMU TMaponornyeckoro pexuma. Haxe npu CyLlecTBYHOLNX
HETOYHOCTAX OAaTUPOBOK 3TUX COOLITUIA, OHWM SIBHO HE OTBEYalT Mo
BPEMEHN MOgbeEMaM YPOBHS OkeaHa. B To ke BpemMs MUrpauMoHHble
cobbITMSA, Mpuxogbl HOBOW  MOpPCKOW  dhayHbl Gonee  TO4YHO
COOTBETCTBOBaNM MO BPeEMeHM BbICOKOMY cTosiHMIO OkeaHa. Tak,
npoxopesbl ayHbl CaMOro Havana paHHero MuoueHa, a 3aTem
cakapayna, TaK >Xe KaK npuxodbl TapXaHCKOM M KOHKCKOW dhayH
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OP-17 Direction 5
CpeaHero MuougeHa, M30TUYeCcKoM dpayHbl MNO3OHEro  MUOLLEHa,
akyarbibCKon hayHbl B cpegHemM — MO3AHEM nnuoueHe mMornu 6biTb
CBA3aHbl C 3BCTATMYECKMMU KonebaHusMu N U3MEHEHUSIMU YPOBHS
CpegusemHoro Mopsi. B HeKoTopbIx criyyasix 3Tm Murpauumn npuxoaaTcs
Ha perpeccusHble nepuoabl pa3suTus BoctouHoro MapaTteTuca.

Pabota BbinonHeHa no nporpamme Ne25 T[lpesnguyma PAH
"OBontouns druocdepsl”, nognporpamma Il.

LATE PALEOGENE - NEOGENE PALEOGEOGRAPHIC
EVOLUTION OF THE PARATETHYS BASINS AND IT
INFLUATION ON BIOTA DEVELOPMENT

Popov S.V., Nevesskaja L.A., Goncharova L.A,,
llyina L.B., Amitrov O.V.

Paleontological Institute RAS, Moscow, Russia
serg.pop@mail.ru

Sea level fluctuations in the intercontinental Paratethys basins were
determined mainly by tectonic reasons and balance of flowing —
evaporation. Migration events, coming of new marine biotas in the
Eastern Paratethys better corresponded to the eustatic upliftings. High
endemic benthic fauna had formed every time after closing and
brackishing of the Paratethys.
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Direction 5 OP-18
O NYTAX PA3PELUEHUA MPOTUBOPEYUU MEXOY
OPUNOTr’EHETUMECKUMU CUCTEMAMU, OCHOBAHHbLIMU
HA NMANEOHTOJNTIOMMYECKUX U
CPABHUTENbHO-BUOXUMUYECKUX OAHHbIX

I.C. PaytnaH, A.C. Paytnan, H.H. Kananganse

lNManeoHmonoeudyeckut uHcmumym PAH, Mockea, 117997,
yn. MNpogbcorosHas, 123, E-mail: rautian@direct.ru

dunoreHeTnyeckne PEKOHCTPYKUMW, MOMyYeHHble Ha OCHOBE
NaneoHTONOMMYECKUX M MOMEKYNSAPHBIX AaHHbIX, UMEOT HECOMHEHHOEe
CXOACTBO, HO, BMECTE C TeM, M psA CyLEeCTBEHHbIX NpoTuBopeymn. Tak,
BpeMS [AMBEPreHuMM TakCOHOB MIMEKOMUTAIOLWMX BbICOKOrO paHra,
OLlEHEHHOE Ha OCHOBE  HYKMNEOTUMAHbIX  nocrnefoBaTenbHOCTEN,
CYLLECTBEHHO OTNNYaeTcd OT OUEHOK, MOMyYeHHbIX Ha OCHOBE
NaneoHTONOMMYECKNX HaxodokK, B psage crnyyaes, NpeBbilas nocnegHee
B ABa 1 Bonee pasa. 3TO NpoTMBOPEYNE YAaeTCa YaCTUYHO YCTPaHUTb
6narogaps oueHKkaM MWHUMarbHOrO BO3pacTa TakCOHOB Ha OCHOBE
rnobanbHO  naneosooreorpadyeckol  PEeKOHCTPYKLUMM  UCTOpUU
TeTpanod, HadexHO O0OOCHOBbIBaKOLLEN CyLIeCTBOBaHWE TaKCOHOB
3HAUNTENbHO paHblle BpeMEeHW, MOMYYEHHOTO0 Ha OCHOBE MNpSMbIX
AaHHbIX. CONMXeHWe OUEHOK BPEMEHW AMBEPreHUUM TaKCOHOB,
MOSyYeHHbIX Ha OCHOBE pasHblX MOAXOAOB, MOKa3biBaeT CTeneHb
HEnomnHOTbl  NaneoHTONOrMYeckon neTonucu W, CcrnegoBaTernbHO,
HeobXoAMMOCTb MCMOMb30BaHNUA HEnpsiMbIX OLIEHOK BO BCEX Cryyasx
onpefeneHns Bo3pacTa TakCOHOB. Hambornee siBHble HECOOTBETCTBUSA
MOSEKYNSAPHOW (PUNOreHeTUYECKOM CXeMbl CUCTEME, OCHOBaHHOW Ha
NaneoHTONOrMYecknx, MopgOPYHKLMOHAMNbHbBIX 1 300reorpamnyeckmx
OaHHbIX, BKNtoYyalT (1) obbeanHeHne cymuyaTbiX U OAHOMPOXOAHLIX B
OOMH KracTep, NPOTMBOMNOCTABIIEHHBIN MraueHTapHbIM; (2) BbiaeneHue
psiga HepoACTBEHHbIX rpynn, HblHe obuTarowmx B Adpuke, B TakCOH
Afrotheria; (3) mpoTuBomnocTaBneHve cemencTBa exeobpasHbiX BCEM
npoYvM nnaueHTapHbiM; (4) o6beanHenne Carnivora ¢ Perissodactyla B
OoOHy knagy, He Bknovatowyto Artiodactyla n Cetacea. Obcyxaatotcs
BO3MOXHbl€ MPUYMHBI  3TUX MPOTMBOPEYUA UK  Mogxodbl K  UX
paspelleHnio. Ha KOHKpeTHbIX MpuMepax MokasaHbl OrpaHuMYeHus Ha
BO3MOXXHOCTM WCMONb30BAHUSA MOMNEKYNAPHbIX AaHHbIX ANS peLueHus
dunoreHeTM4eckMx BOMPOCOB, B YaCTHOCTW, OMpedeneHus Ha ux
OCHOBE paHra TakCoHOB. PaccmaTtpuBaloTCca nepcnekTuBbl COBMECTHOIO
NCMNOMb30BaHNA NanNeoHTONOIMYECKMX U MOMNEKYNSAPHbIX AaHHbIX AnS
PEKOHCTPYKLMM 3BOMOLIMOHHBIX CODBLITUI.

Pabota nopoepxaHa [lporpammon «lpouncxoxaeHne 3BonooLUS
Gurocdepbly.
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APPROACHES TO THE RESOLUTION OF CONTRADICTIONS
BETWEEN PHYLOGENETIC SYSTEMS BASED ON
PALEONTOLOGICAL AND COMPARATIVE
BIOCHEMICAL DATA

Rautian G.S., Rautian A.S., Kalandadze N.N.

Paleontological Institute RAS, Moscow, Russia
E-mail: rautian@direct.ru

Phylogenetic reconstruction based on paleontological and
biochemical data have much in common, but, at the same time, show
certain essential differences. Thus, the time of divergence of high-rank
mammalian taxa estimated using nucleotide sequences substantially
differs from estimations based on paleontological records, sometimes
exceeding the latter by two and more times. This contradiction is
partially removed by estimation of the minimum age of taxa on the basis
of global paleozoogeographical reconstruction of the tetrapod history,
which reliably supports the existence of taxa much earlier than the time
of actual finds. This shows the extent of incompleteness of the fossil
record and, consequently, the necessity of application of indirect
estimation in all cases of age determination of particular taxa. The most
striking contradictions between the molecular phylogenetic scheme and
the system based on the paleontological morphofunctional and
zoogeographical data are as follows: (1) combination of marsupials and
monotremes in a cluster opposed to placentals; (2) combination of a
number of clearly unrelated groups presently inhabiting Africa in the
same taxon Afrotheria; (3) opposition of the family Erinaceidae to all
other placentals; (4) combination of Carnivora with Perissodactyla in the
same clade, which, however, does not include Artiodactyla and
Cetacea. Probable reasons for these contradictions and approaches to
their resolution are discussed. Using particular examples, the specificity
of the use of biochemical data in the resolution of phylogenetic
questions are considered. The prospects of simultaneous use of
paleontological and molecular data for the reconstruction of evolutionary
events are discussed.

The study was supported by the Program «Origin an Evolution of
Biosphere».
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Direction 5 OP-19
BA3HWKOBCKUN BUOTUHECKUI KOMIIEKC
TEPMUHAIIBHOU NEPMU BOCTOYHOW EBPOINbI

CeHHukoB A.l',, lony6eB B.K.

lManeoHmonozuyeckuli uHcmumym PAH,
lpogbcorosHas yn., 123, Mockea, 117647,
E-mail: sennikov@paleo.ru, vg@paleo.ru

Ha pyGexxe naneo3onckon n Me3o301CcKon ap MMern Mecto Hanbornee
3HAYNUTENbHbIA rNnobanbHbI OMOTUYECKUIA KPU3UC B UCTOPUM XKU3HU Ha
3emne, ropasgo OonbwMiA MO CBOEMy MacwwTtaby, 4em MaccoBoe
BbIMMPaHME B KOHLE MENOBOro nepuvoga. Xopg 3TOro Kpusnca B Mope,
roe BbiMepria 3HaunTenbHas YyacTb Naneo30MCKNX rpynn, N3BECTEH yXe
AOCTaTovHO Xopowo. buoTuyeckuin Kpusuc Ha cywe uccnegosaH
CYLWEeCTBEHHO MeHee nonHo. [lo cux nop He 6binM U3BECTHbI
KOHTMHEHTanbHble OTMOXEHUST CaMOW TepMUHanbHOW nepmu, W
cuuTanocb, YTo 9TOMY BpEMEHU B reornormdeckon neronucu BoctouHo-
EBponenckon nnatdopmbl COOTBETCTBYET ANUTENbHbIA nepepbiB. B
natugecatole rogbl XX Beka B T. BasHuku Bnagmmmpckon obnactu
ObINO OTKPLITO HOBOE MECTOHAXOXAEHWE W, COOTBETCTBEHHO, HOBas
hayHa MO3BOHOYHbIX KOHL@ nepmckoro nepvoga. [lpu nocneaytowem
N3y4YeHMn OKasarocb, YTO 3TO — Hambornee monogon ayHUCTUYECKUIA
KOMMMEKC MO3BOHOYHbIX TepMuHanbHoW nepmyn BoctoyHon EBponbl,
BKMNIOYalOLWNN  OpeBHENLEro B Mupe apxo3aBpa. B pesynbTrate
noneBbIX MUCCrefoBaHWA B nocrnegHue rogbl B r.BA3HWKM Obinl OTKPbIT
foraTbin M pasHOOOpasHbIA KOMMIIEKC, BKYAOWNA  penTunun,
amnbuii, pblb, HacekoMbIX, OCTpaKoAd, KOHXOCTpaK, ABYCTBOPYATbIX
MOPMMIOCKOB, a Takke Makpodrnopy, cnopbl U MbifbLly. XOTA U3yYyeHue
BA3HMKOBCKON (payHbl M priopbl €Lle He OKOHYEHO, YXe $ICHO, 4TO
OTKPbIT  YHUKamNbHbIA  KOHTUHEHTANbHbIA  OMOTUYECKUIA  KOMIMIEKC
TEPMUHaNbHOMW MepMu, MO COCTaBy U MO CTPYKType coobuiectsa
nepexogHbii Mexagy NepMCKMMU M TpuacoBbiMKU. Takum obpasom, Ha
npvMepe BA3HMKOBCKOrO COObLLeCTBa BnepBble Nofy4YeHa BO3MOXHOCTb
HabnogaTb MOCMeAHIo, A0 CUX MOP He W3BECTHYK CTaavio Kpuauca
NEepMCKON KOHTMHEHTanNbHOW OWOTbl, YTO B MEepcrnekTMBe Mo3BONUT
PEKOHCTPYMpPOBaTb CLEHapuUn [OaHHOro Kpusmca W BbISICHUTb €ro
NPUYMUHBI. BblpcoBbiBaeTca kapTMHa MNOCTENEHHOW, MNO3TanHOM
Aecrabunumsauyum nepMckmx coobLLecTs, 4OCTUMLIENA CBOEr0 MakCMMymMma
BO BpPEMsl MacCOBOrO BbIMMpaHuUs Ha pybexe nepmMuM u Tpuaca, u
ONUTENbHOro,  MO3TanHOro  MOCTKPU3UCHOIO  BOCCTAHOBMEHUS U
anddepeHUNpoOBKM BUOTLI B Havarne Tpuaca, YTo HaBoaUT Ha MbICIb O
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npeobnagaHum BHYTPEHHUX, OWOTUYECKMX NPWYMH 3ITOr0 WU  APYrux
BurocdepHbIX KPU3NCOB.

Pabota nposegeHa B pamkax [lporpammbl [Npesvamyma PAH
"MpoucxoxaeHne n aontoumsa buocdepsl. Mognporpamma 1"

VYAZNIKI BIOTIC COMPLEX OF THE TERMINAL PERMIAN
OF THE EASTERN EUROPE

Sennikov A.G., Golubev V.K.

Paleontological Institute RAS, Moscow, Russia
E-mail: sennikov@paleo.ru, vg@paleo.ru

The new unique and diverse biotic complex of the terminal Permian
have been discovered recently in Vyazniki town in the Central Russia.
Vyazniki terrestrial community demonstrated the transitional character
between Permian and Triassic ones, and represented the last, so far
unknown stage of the global ecological crisis of continental biota on the
Permo-Triassic boundary.
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NMPOUNCXOXOEHUE 3BKAPUOT KAK PE3YINbTAT
MHTEMrPALMOHHBLIX NMPOLIECCOB B MUKPOBHOM
COOBLUECTBE

A.B. MapkoB!, A.M. Kynukog?

"ManeoHmonoaudeckuti uHcmumym PAH.
117647, Mockea, NpoghbcotosHas yn., 123. markov_a@inbox.ru
2MHcmumym buonoesuu paszsumus PAH.
117334, Mocksa, yn. Basurnosa, 26. kulikov@genego.com

MosiBneHne aBkapuoT crnegyeT paccMmaTpmBaTb Kak pesynbtaT Anu-
TENbHOIO Pas3BUTUS UHTErPaUMOHHBLIX MPOLLECCOB B MPOKapUOTHOM CO-
obwecTtBe. MonekynsipHble MexaHu3Mbl, pasBmBLUMECH B Xoae PopMu-
pOBaHWS  CUH3KOSOTMYECKUX  CBA3EW  Mexay  KOMMOHEHTamu
coobLecTBa, MOIMU CbirpaTb BaXKHYK ponb B nocnegyroulem obobveam-
HEHMW HECKOMNbKUX MPOKapuoT B eAuHylo KreTky. B dopmupoBaHum
9BKapMOTUYECKOWN KNETKN NPUHANM y4YacTue Kak MMHUMYM TpU MpoKa-
PUOTUYECKUX KOMMOHEHTA: SAEePHO-LUTONIasMaTu4ecknin, MUTOXOHA-
pyanbHbIN U NAAcTUAHBINA, NPUYEM NEePBbIA U3 HUX eLle Ao npuobpeTe-
HUS  SHAOCUMMOMOHTOB MpeacTaBnsan CoBOW XUMEPHbLIN  OpraHun3Mm,
coyeTalolWmMA Npu3Hakm apxen un Gaktepun. AHanu3 pacnpegeneHus
BenkoBbIx AOMeHOB HaguapcTeax Archaea, Bacteria n Eukaryota noka-
3arn, 4YTto 13 obuero Yncna 6enkoBbIX 4OMEHOB 3BKApMOT MOYTU MOSO-
BMHa, NO-BMAMMOMY, yHacnegoBaHa OT npokapuotudeckux npegkos. OT
apxen 9BKapuoTbl yHacregoBanu BaXHeWlwue OOMEHbl, CBA3aHHbIe C
WMHMOPMALMOHHBIMK MpoLeccamMun  HyKneouuTonnasmMbl (pennukaumen,
TpaHckpunuuen, TpaHcnauuenn). OT BakTepuin yHacnenoBaH psg gome-
HOB, CBfi3aHHbIX C 6as30BbiIM MeTabonmM3MOM W C  CUrHanbHO-
perynaTopHbiMu  cuctemamu. [lo-BMOMMOMY, MHOrMEe CUrHanbHO-
perynstopHble OOMeHbl, obwue Ansa 6akTepuii u 3ykapuoT, Y NepBbiX
BbIMONHANN CUH3KOMornyeckne gyHkumMmn (obecneyeHne B3auMOAENCT-
BMSA C APYrMMW KOMMOHEHTaMu NpokapuoTHoro coobliecTsa), a y BTO-
pbIX CTanu MCrnonb3oBaTbCA ANA COrnacoBaHNs paboThl KNETOYHbIX Op-
raHenn W KNeToK  MHOTOKNEeTOYHOro  opraHuama.  MHorue
3BKapuoTUYecKne AOMeHbl BakTepuanbHOro NPOUCXOXAeHUs (B TOM
ynucne «CUHIKOMornyeckne») boinv 3aumcTBoBaHbl y HakTepui, He AB-
NABIMXCA MpegkaMyu MUTOXOHApWA 1M nnactua. CornacHo npeanarae-
MOW MoAenwu, npeakoM sAepHO-LMTONNa3MaTUYECKoro KOMMNOHEHTa 3B-
KapuvoT Obina apxes, y KOTOPOW B YCMOBUAX Kpu3uca, Bbl3BaHHOrO
POCTOM KOHLleHTpauum cBOoBOOHOro Kucnopoga B NpoKapvoTHOM CO06-
LecTBe, aKTMBM3UPOBArCA MPOLIECC MHKOPMopaumun YyXOoro reHeTtunye-
CKOro matepvana.
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ORIGIN OF EUKARYOTES AS A RESULT OF INTEGRATION
PROCESSES IN MICROBIAL COMMUNITY

A.V. Markov!, A.M. Kulikov?

1Paleontological Institute RAS, Moscow, Russia
markov_a@inbox.ru
?Institute of Developmental Biology RAS, Moscow, Russia
kulikov@genego.com

Eukaryotes appeared as a result of progressive integration of
microbial community. Molecular mechanisms that originally evolved as
means for community coordination, regulation and integration, later
transformed into regulatory, signal transduction and transport pathways
of eukaryotic cell and multicellular organizms. The ancestor of
nuclecytoplasm (prior to incorproration of mitochondria) was an
archaean which had aquired many gene complexes from different
bacteria.
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SUB-AERIAL ROCK-INHABITING COMMUNITIES: ROLE IN
LAND COLONIZATION AND CONTRIBUTION TO
BIOGEOCHEMISTRY OF ROCK SURFACES

Anna A. Gorbushina

Geomicrobiology, ICBM, Carl von Ossietzky University Oldenburg,
P.O. Box 2503, 26111 Oldenburg, Germany

Rock surface colonisation is an important starting point in the
development of all terrestrial ecosystems. In the history of life on planet
Earth, there was a remarkably long period when the biosphere existed
without multi-cellular macro-organisms. More or less mono-layered
microbial communities, which prevailed on Earth throughout the
Precambrian (Krumbein, 1996; Schopf, 1999), are the predecessors of
all modern terrestrial ecosystems. These diverse and complex “biofilms”
and “microbial mats” have been actively participating in stromatolite
formation under water cover, and considerably contributing to the onset
of biogeomorphogenesis under sub-aerial conditions. It is obvious that
this period of biofilm dominance on the sea bottom and the surface of
early continents had a large impact on the evolution of Earth and life on
Earth.

In the absence of macro-organisms land colonisation has been
proceeding by biofilm growth on bare rock surfaces. These early
terrestrial environments were poor in nutrients and subject to
desiccation and strong sun irradiation. The very long history of biofilm
existence resulted in a high degree of their specialisation to all existing
environmental conditions including extreme habitats.

The present rock/atmosphere interface is inhabited by a complex
microbial community including chemoorganotrophic bacteria and fungi,
as well as phototrophic cyanobacteria and algae. These complex
microbial communities have evolved under limited water availability and
high sun irradiation and demonstrate a whole range of auto- and
synecological adaptations to the nutrient-poor environment. Rock
inhabiting biofilms develop in all terrestrial ecosystems on Earth, but are
especially remarkable and dominant on desert rocks and at high
mountain altitudes. The oldest-known example in the literature is the so
called “Tintenstrichflora” (Jaag, 1945). Detailed investigations of
subaerial rock biofilms - the followers of the first primitive land colonizers
- by in situ microscopical and biochemical methods, as well as in vitro
studies of biological peculiarities of rock inhabiting microorganisms will
be presented in this presentation.
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Initially, it was thought that the biological colonization of rock
surfaces is driven either by photosynthesis of algae and lichen, or by
chemolithotrophic processes. However, the dominant presence and
weathering activity of heterotrophic fungi and bacteria on rock surfaces
has been also reported (Paine et al., 1933). Lichens are the most
obvious and well known settlers on bare rock surfaces. However, lichen
colonisation is always preceded by a subaerial biofilm of free-living
microorganisms. In the harshest desert environments lichen biodiversity
is heavily reduced and free-living fungal communities are observed
within the upper rock layers (Krumbein, 1969; Staley et al., 1982;
Taylor-George et al., 1983). These free-living fungi often show specific
restricted growth and are termed microcolonial fungi or MCF (Staley et
al., 1982). Already the first findings have demonstrated the existence of
these fungi together with some bacteria as the only inhabitants of the
rock surfaces in arid regions. Thus these simply organised cell clusters
demonstrate a surprising ability to withstand hostile and extremely
changeable desert conditions. MCF, long living and the most persistent
inhabitants of the subaerial rock biofilms, withstand strong UV radiation,
desiccation/rehydration cycles and nutrient scarcity. MCF with their
intracellular equipment to survive extreme stresses, as well as their
astonishing longevity will be presented as excellent examples of
primordial terrestrial organisms.

In complex subaerial biofilms free-living fungi frequently maintain
mutually beneficial contacts with bacteria and phototrophic organisms.
Experimental evidence of in vitro interactions between MCF and isolated
lichen photobionts confirm the hypothesis that the colonization of land
by eukaryotes was facilitated by a symbiosis between a
photosynthesizing organism and a fungus (Heckmann et al., 2001).
Similar mutualistic partnerships, equipped to cope with the problems of
desiccation and starvation associated with terrestrial existence
(Pirozynski and Maloch, 1975), significantly contributed to the Siluro-
Devonian land colonization.

It should be pointed out, that (1) subaerial biofilm communities can
not be considered as “primitive” ones regarding the very long history of
their development and high degree of their specialized organisation; and
(2) free-living fungal, bacterial and algal biofilms are important
predecessors of lichen communities, evolving much later. Adaptation
mechanisms of modern rock inhabitants give us important clues for
understanding the processes of land colonisation as they happened
billions years ago.
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BU3YANN3ALUUA NPOLECCOB BUOMUHEPAITN3ALUA
KPEMHUSA Y ULMAHOBAKTEPUA, AMATOMOBbBIX
BOOOPOCIEWN U TYBOK

JNinxowsawu E.B., CopokoBukoBa E.TI".,
Benbix O.U., BenukoB C.U.

JlumHonoeuveckut uHcmumym CO PAH, yn. Ynan-bamopckas, 3,
Upkymck, 664033, Poccus, yel@lin.irk.ru

[Ona BbIACHEHUA nNyTen 3BONKOUUM CUCTEM OBUOMUHEpanusauum
KpemHns Ha 3emne B pamkax frpaHta [lpesamguyma PAH 255
paccMaTpuBaloTCsd  JaHHble No  Tpem  rpynnaM  OpraHu3MoB:
ApeBHenWwnM obutaTensam nnaHeTbl — UMaHobaKkTepusiM, ApeBHENLM
MHOFOKINETOYHbIM XMBOTHBIM — TyOKamM M N0  3yKapMOTUYECKUM
OMaToMOBbIM BOAOPOCHSM, UIPaloLUM KIHOYEBYO pOrib B rnodanbsHOM
kpyrosopote C u Si (Nelson et al., 1995). C nomowpeto COM n TOM
nokasaHo, 4To GroMMHepanM3aunst KpeMHUS B TepMarbHbIX MCTOYHUKAX
W B OnblTax in vitro npoucxoguTt nytem (popMMpOBaHUSA OTIOXKEHWUN, B
TOM 4ucrne B Buae HaHocep, Ha HapyXHOW MNOBEPXHOCTU
nonucaxapugHon oO6O0MoYkM LMaHOGaKTepun, a He BHYTPU KIEeTOK
(Westall et al., 1995; Jones et al., 1997; Phoenix et al., 2000; Konhauser
et al., 2001; Benning et al., 2003; CopokoBukoBa u ap., 2004).
KpeMHuCTble CTBOPKM OMaTOMOBbLIX BoAopocnen hopMMPYIOTCS BHYTPU
KNeTkn B creuuanusmMpoBaHHoW  opraHenne  (SDV),  atansbl
MakpomopdoreHe3sa xopowo wu3ydeHbl (003opbl Round et al., 1990;
Hildebrand, Wetherbee, 2003), xoTs OCHOBHOIM BOMNPOC O MexaHu3max,
onpefensiowmx  BMOOCNELUUEMUYHOCTL  y30pa  CTBOPOK, OCTaeTcs
OTKPbITBIM. Cragun MUKpomopdoreHesa [OCTOBEPHO He
BM3yanuanpoBaHbl. Jlokanusauus 6Genka TpaHcnopTa KpemMHWEeBOW
KMCNOTbI U3 cpeabl BHYTPb KneTkn y anatomen (Hildebrand et al., 1997;
paues un gp., 2002) B nnasmanemme rnoka He nokasaHa. CyLiectsoBaHue
BE3WKyN TpaHcnopTa KpemHueBon kncnotol (STV) BHyTpu knetkn k. SDV
(Schmid, Schulz, 1979) po cux nop anckyccnoHHo (Li, Volcani, 1985;
Medlin, 2002; Hildebrand, Wetherbee, 2003; Schmid, 2003). Noka3aHo,
YTO BblAENEHHbIe U3 MaHUMpsA AMaTtomen 6enky 1 NonmaMuHbl ocaxaatoT
in vitro KpeMHUEBYIO KUCIOTY ¢ hopMmnpoBaHMeM HaHocdep (Kroeger et
al., 2000, 2003; Poulsen et al., 2003). B cdhopMupoBaHnUM KPEMHUCTbIX
CNUKyN ryGoK NPUHUMAIOT y4acTne HECKOSBbKO KNEeToK. HayanbHble aTansbl
hOpMUPOBaHUS CMIMKYM NPOXOASAT BHYTPWU cunmnkobnacrta Ha akcuanbHOM
dvnameHTe. 3ateM nocre ocBOGOXOEHWS 3apofpllla ChivKynbl B
HapalmMBaHUM ee TOSMWMHbl MPUHUMAaKOT y4yacTve [Jpyrve KhieTku
(Schulze, 1923). CwunukatenH, KOTOpbIA BXOOUT B COCTaB OerikoB
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akcuaneHOro dunameHTa, katanusmpyeT obpasoBaHue amopdHOro
KpemHe3sema 13 ampoB KpeMHueBow kucnoTbl (Shimizu et al., 1998), Ho
CNVKynbl  TyGOK COCTOSIT U3 YMaKOBaHHbIX KOHLIEHTPUYECKUMU CIOSIMU

HaHocdep (Weaver et al., 2003), pasgeneHHbIMU eLlle He onpeaeneHHown
cybcTaHumen.

VISUALIZATION OF THE PROCESSES OF SILICON
BIOMINERALIZATION PERFORMED BY CYANOBACTERIA,
DIATOM ALGAE AND SPONGES

Likhoshway Ye.V., Sorokovikova Ye.G.,
Belykh O.l., Belikov S.I.

Limnological Institute SB RAS, Irkutsk, Russia
yel@lin.irk.ru

In an attempt to understand the evolution of silicon biomineralization
systems on the Earth, we consider data on three groups of organisms:
the most ancient inhabitants of our planet — cyanobacteria, eukaryotes —
diatom algae, and the most ancient multi-cellular animals — sponges.
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AHOKCUIEHHbIE ®OTOTPO®HbLIE BAKTEPUU KAK
BUOFrEOXMMUYECKUE ArEHTblI B BUOCDEPE

NopneHko B.M.

Uncmumym mukpobuonoauu PAH um. C.H. BuHozpadckozo, Mocksa,
117312, lp. 60-nemusi Okmsbps, 0.7, kopryc 2, vgorlenko@mail.ru

OCHOBHbLIMW NPOAYLIEHTAMU, KaKk B COBPEMEHHbIX, TaKk U B APEBHMX
BOAHbIX 3KOCUCTEMAXxX SIBNSAOTCA OKCUIEeHHble MPOKapUOTHbIE OpraHus-
Mbl — LiMaHODaKTEpUnN, HEKOTOPbIE U3 KOTOPbIX CMOCOOHbI Takke K aHOK-
cureHHomy poTtocuHTedy. LlnaHobakTtepunanbHble GEHTOCHbIE coobLue-
CTBa TMPUHATO cyuTaTb CamMbiMM  OPEBHUMMM  BUONOrMYECKUMMU
cuctemamun. OCHOBaHMEM ANt STOrO ABMASKOTCA HAaXOOKN OKPEMHEBLUNX
MUKpodhoccunuii, MOPMONONMYECKN CXOOHBLIX C UuaHObaKkTepusiMm B
nopojgax sospactoM ao 3,5 mnpa. net. Mexagy Tem, cyllecTByeT psag
HUTYaTBLIX aHoKkcudpoTobakTepmin, KoTopble MpU  MOPEONOrMYeCcKon
ngeHTudukaumm nerko cnytatb € unaHobaktepusmu. Hamu Bnepsble
onuncaH psag KpYMHbIX MPECHOBOAHbLIX, ME30MUNBbHbIX HUTYATLIX 3ene-
HblX OakTepui, OTHECeHHbIXx K HoBbiM pogam Oscillochloris
Chloronema. N3BecTHbl Takke TepmodunbHble (p. Chloroflexus) u ra-
noguneHble (p. Chlorothrix) HUTYaTble 3eneHble GakTepun. Bce oHM
POPMUPYIOT 3BOJSIIOLMOHHO 000COONEHHBIN OPEBHUN TAKCOHOMUYECKUI
knactep Chloroflexi. Vix pasmepbl B agnametpe konebntotcs ot 0,5 go
5 MKM, HekoTopble U3 HUX HOPMUPYIOT TOMCTbIE YeXIbl, aKKyMyImMpyto-
LLMe MUHepanbl, B YaCTHOCTM OKMCIIbI xenesa. B otnuume oT unaHobak-
Tepun, NpeacTaBUTeENN OaHHOW rpynmnbl 3eNeHbix GakTepun sBnsaTCs
aHaspPOOHbIMK aHOKCMOTOBaKTEPMAMU. YUnTbIBasi, UTO B paHHen Gec-
KucnopogHow atmocdepe 3eMnuv NpucyTCcTBOBanuM Bogopod, cynbdua
W Opyrue BOCCTaHOBIEHHBIE COEAMHEHMWS, MOXHO NPEANONIOXKNTb, YTO B
nepuog C MOMEHTA MOSABMEHUS XMU3HN Ha 3emne 0o 2 MApA4. NeT ToMy
Ha3ag MUKPOOHbIE MaTbl COCTOSNM U3 aHA3POOHLIX HATYATLIX 3EMEHbIX
BakTepuin, a He U3 umMaHobakTepun. BepoaTHo Takke ydyactue nypnyp-
HbIX M OHOKIETOUHbIX 3eMeHbIX cepobakTepuii B OTNOXKEHNN HEKOTOPbIX
OpeBHNX BuoreHHbIX nopog. B MNMpoTeposoiickyto anoxy Ha 3emne cBbille
70% cywecTBYOLWUX BOLOEMOB ObINM MENKOBOAHBLIMU, B KOTOPbIX CO3-
JaBanvcb yCroBus Ans pa3BuTus GEHTOCHBLIX POTOTPOMHBIX COOOLLECTB
— MNPEeLeCTBEHHMKOB CTPOMATonuToB. B kavecTBe akTyanmcTuyeckown
MoZenu LPEBHUX BOAOEMOB Hamu ObiNn UcCCnenoBaHbl, rMaBHbIM 00pa-
30M, GakTepuarnbHble MaTbl, pa3BuBaloLLMECs: B pa3HOOBpasHbIX MO Xu-
MWUYECKOMY COCTaBYy W TemrnepaType MUHeparibHbIX UCTOYHMKAX, a Takke
B NpuBpexHbIX parioHax cogoBbix o3ep. OcobbI MHTEpeC npeacTaBnseT
aKT NosABNEHMs 3eneHbiX cepobakTepuin Ha 6onbLLON rIyOMHE B XeMOK-
nvHe YepHoro mopsd. YepHoMopckasd cucteMa SBMASeTCs eOUHCTBEHHO
n3BecTHou Ha 3emrne MacwTabHonm modenbko, yaoOHOW Anst U3yveHus
MPOLLECCOB KPYroBopoTa Cepbl U Yriepoda B YCNOBUSIX MMMUTa CBeTa U
gedvumMTa WM MOMHOIO OTCYTCTBUSA KUCNOpoAda, YCIOBWUW, TOCMOA-
cTByoWwmx B Bogoemax Kembpusi n Jokembpusi.
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ANOXYGENIC PHOTOTROPHIC BACTERIA AS
BIOGEOCHEMICAL AGENTS IN BIOSPHERE

Gorlenko V.M.

Winogradski Institute of Microbiology RAS, 117312 Moscow,
Russia, E-mail: vgorlenko@mail.ru

The main primary producers in modern and ancient water
ecosystems are oxygenic prokaryotic organisms — cyanobacteria, some
of which are capable also to carry anoxygenic photosynthesis.
Cyanobacterial benthic communities are also considered to be the most
ancient biological systems. The basis for this assumption are findings of
silicified microfossils, morphologically similar to cyanobacteria in 3.5
billion years old rocks. Nevertheless, there is a number of filamentous
anoxygenic phototrophic bacteria which can be easily confused with
cyanobacteria during morphological identification. The number of large
fresh-water, mesophilic filamentous green bacteria belonging to new
genuses Oscillochloris and Chloronema is described for the first time.
Also there are thermophilic (gen. Chloroflexus) and halophilic (gen.
Chlorothrix) filamentous green bacteria known. All of them form the
evolutionary ancient taxonomic cluster Chloroflexi. Their sizes in
diameter range from 0.5 up to 5 microns, some of them form thick
sheath accumulating minerals, in particular iron oxides. As against
cyanobacteria the representatives of the group of green bacteria are
anaerobic anoxygenic phototrophic bacteria. Taking into account, that in
an early oxygen-free atmosphere of the Earth there was a hydrogen,
sulfide and other reduced gases, it is possible to assume, that during
the period from the moment of origin of life on Earth up to 2 billion years
ago the microbial mats consisted of anaerobic green filamentous
bacteria, instead of cyanobacteria. The participation of purple and
unicellular green sulfur bacteria in formation of some ancient biogenic
rocks is also possible. During Proterozoic era over 70% of water bodies
were shallow with conditions favoring the development of benthic
phototrophic communities: — predecessors of stromatolites. As
actualistic models of ancient ecosystems we studied, mainly, bacterial
mats developing in various on chemical composition and temperature
springs and also in soda lakes. Occurrence of green sulfur bacteria on
big depth in chemocline of Black sea have a special interest. The Black
Sea is unique full scale model system known on the Earth which is
convenient for studying of sulfur and carbon cycles in conditions of
limited light intensity and deficiency or full absence of oxygen, the
conditions prevailing in water ecosystems of Cambrian and
Precambrian.
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O KOHUENunun OPI'AHVI3OPAHHOCTVI COBPEMEHHOM
NOA3EMHOU BUOCDEPDLI

O60opuH A.A., PyouHwTeiH J1.M., Xmypuuk B.T.

UHemumym akonoauu u 2eHemuku MukpoopaaHuamos YpO PAH,
614081, lNepwmeb, yn. lNonesa, 13; khmurchik@iegm.ru

Obcyxnaetca obwas cxema (QYHKUMOHMPOBAHUS MUKPOOMOTHI
noasemMHon OGuocdepbl B 3eMHOM kope MNnaTOpPMEHHOro Tuna; no
0CODOEHHOCTAM OmnoreoxmMmmyeckomn [eAaTenbHOCTH YCITOBHO
BblOENsATCA TpU 30HbI: 30Ha YINEeBOAOPOAOKNCTISIOLENO
DakTepmanbHoro unbTpa, HadTMAOOMO3a U YINEeKUCrno-BOAOPOAHOIO
BakTepunanbHoro punbTpa.

PaccesHHOe opraHuyeckoe BeLeCTBO MOA3EMHbIX BOA4 U TOPHbIX
nopoa nboro Tnna (BKMYasa N N3BepXKeHHbIE) MOXET (hOpMUPOBATLCA
He TONbKO 3a CYET 3aXOPOHEHHOW Ha3eMHoW Buomacchl (B OCHOBHOM,
nepBMYHO POTOCUHTETUYECKOrO reHe3uca), HO U 3a CYET OpraHMyecKnx
BellecTB, OOpasylmxca B MNpoLeccax XemMocuHTe3a OGuoLeHO30M
yrrnekucno-sogopogHoro 6akrepuansHoro gpunbtpa 3emnu B rnybokmx
N  cBepxrnybokux ropmsoHTax nutocdepbl Ha HEOPraHWYecKux
cybectpatax (H, m CO,). YneBogopogbl MOryT CUMHTE3MPOBATbCS
NPUPOAHBIM  MMKPODOLIEHO30M MOA3EMHLIX BOA B MacTOBbIX WU
rmgpoTepmarsbHbIX BOAAX Kak U3 OpraHMyeckux, Tak U HeopraHM4YeCcKnx
coeanHeHmn — H,, H,O, CO,, CO. MakcumanbHas reoxmmmyeckas
aKTMBHOCTb MMUKPOBMONOrM4ecKknx npoLeccoB, B TOM 4YUCHE U CUHTE3a
YrNeBOAOPOAOB, MpUypoveHa K 30HaM aKTUBHOW bronaoanHaMUKm,
He3aBMCMMO OT reHeauca BMeELLaLWMX nopon, T.e. He UCKM4Yas u
NepPBUYHO N3BEPKEHHBbIE.

Mmetowmiica  dpaktonormdeckuii maTtepuan CBUAETENbCTBYET O
3aceneHnn BepxHenm 4actm nutocdepbl 3emMnn  MHOMOYUCHEHHBLIM
HEBMAMMbBIM MUKPOMMPOM. OTa YacTb 3eMHOM Bruocdepbl — rpomagHoe
no macwrtabam n Guonormyeckomy pasHoobpasnio NoA3eMHOE LapCTBO
MUMKpPOGOB, KoTopoe TECHO B3aMMOCBSA3aHO CBOEMN
XKN3HEeOEesaTeNbHOCTbIO C €ee Has3eMHbIMM obuTaTtensamu u akTUBHO
y4yacTByeT BO BCEX OMOreoXMMUYECKMX UMKNax, Onpeaensitomnx
dopMupoBaHME U CTabUNbHOCTb XMMMYECKOrO cocTaBa aTMocdepbl 1
rmgpocdepbl  3emnu.  MacwTtabbl reOXMMUYECKON OedTenbHOCTU
NoA3eMHOr0 MUKpOMMpa UMEKT rnobanbHbI XapakTep, MOCKOMbKY
MMUKPOOpPraHM3Mbl akTMBHO Y4acTBYHOT B (POPMUPOBAHUM ra30BOro
CoCTaBa 3eMHOWN aTtmocdepbl, XMMUYECKOrO COCTaBa NoA3eMHbIX BO4, B
COBpPEMEHHbIX Mpoleccax MuHepanoobpasoBaHusi U MeTamopduama
ropHbIX nopog nutocdepsl.
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OP-24 Direction 4
ON THE CONCEPT FOR THE ARRANGEMENT OF THE
MODERN UNDERGROUND BIOSPHERE

Oborin A.A., Rubinstein L.M., Khmurchik V.T.

Institute of Ecology and Genetics of Microorganisms UB RAS, 614081,
Perm, ul. Goleva, 13, Russia khmurchik@iegm.ru

The basis for the concept was the idea on functioning of two
microbial "filters" in lithosphere: carbon dioxide-hydrogen in deep layers,
and hydrocarbon-oxidizing in hypergenesis region. The primer one was
represented by ultrathermophilic chemolithotrophs assimilating mantle
hydrogen and carbon dioxide and forming primary organic substance
and methane; the latter one was represented by alkanotrophs in
symbiosis with concomitant microflora.
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Direction 4 OP-25
«BOINHbI XXKU3HU» B PAHHEM APXEE (HA OCHOBE
PA3SMELLEHUA TPAPUTOBLIX THEMCOB)

P.®. YepkacoB

UHecmumym mekmoHuku u eeogpusuku [BO PAH.
680000 Xabaposck, yrn. Kum FO YeHa, 65. E-mail: itig@itig.as.khb.ru

MpepnonoxeHne o OuoreHHocTn rpacmuta  AngaHcKoro wmMTa
(Kop>kuHckmi, 1936) Obino  nogkpenneHo M3oTonuen  yrnepopa
(CupopeHko, CupopeHko, 1975), 3aTemM BbISIBIIEHbl MHOIOYUCIIEHHbIE
dopMbl M CTPYKTypbl  rpacmta, UWHTEPNPETUPOBaHHbIE  Kak
mukpodpoccunum  (MegHuko, 1985; Koweson, PonseHman, 1989).
Paguonoruyeckuii Bospact rpadguToHocHon Tonwm 3,9 mnpg net. Mol
OBHapyXunu 3aKOHOMEPHOCTH, KOCBEHHO noaTeepxaatoLime
BuoreHHoCTb rpacduTa.

1. MNonHoe oTcyTcTBME rpadmTa B OCHOBHLIX W YIbTPAOCHOBHbLIX
KpucTannocrnaHuax (MeTanasbl), B TO BPEMS KakK B rHercax (MeTatydbl,
MeTatydduThl), Mpamopax, Ksapuutax rpaduT B onpeaerneHHbIX 30Hax
NpuUCyTCTBYET.

2. WameHeHne pacnpocTpaHeHuns rpacuta BHYTPUM CEPUM  CBMUT,
COOTBETCTBYHLLIEN TEKTOHMYECKOMY UMKy BepTpaHa: B HM3ax (MpamMopHO-
CrnaHueBble CBWTbl C OOMUHMPYIOLMMW  OCHOBHbIMW  CriaHuamm) —
MWHUMarnbHOE, 3aTeM B CIaHLEBO-THENCOBbLIX CBUTax — HE3HAYUTENBHOE,
BbiLLIE — B THENCOBO-KBAPLIMTOBbIX CBUTaxX — HEBONbLLIOE 40 YMEPEHHOTO, B
Bepxax (BHOBb CMNaHLUEBO-THENCOBble CBWUTbI) — MakcumarnbHoe. Tam
nokanusoBaHbl BCe MecTopoxaeHus rpacdwuta. Ho B cambix Bepxax
pacnpocTpaHeHne rpacuta ObICTpO nagaeT. 3TO  COOTBETCTBYET
N3MEHEHMWIO PacrnpOCTPaHEHHOCTU POCCUMNUIN B N3BECTHBIX TEKTOHUYECKUX
umKnax paHepo3os («BOSTHbI XNU3HUY» ).

O6GHapyxeHbl 00pa3oBaHMs [AByX  MOCMEAHMX UMKIOB PaHHero
apxed, a TOMNWM nNpeawecTBYOWUX YeTblpex norpedensl. [Ons
nocnegHux MNpeanoXeHa cencMopuTMocTpaTurpadmyeckasl MoAenb C
Y4E€TOM KCEHOSNMTOB U TEKTOHWYECKUX JMH3, BbIHECEHHbIX Ha
noBepxHocTb. B Tom uncne ApbaHckoro maccuea (LLlapkos n gp., 1996),
B KOTOPOM MpeAcCTaBneHbl HWU3bl 3€MHOW KOpbl, BKIOYas Crion
MeTanenuToBbIX rPaHaT-AUCTEHOBLIX CaHUEB — PEeTPOCMNEKTUBHO 3TO,
BEPOATHO, npeareonornyeckas Kopa BbIBETPUBAHUS.
PutmomeTpuyeckuii Bo3pacT nodoLBbl 3eMHON Kopbl 4,65 Mnpa neT u
3TO BpeMsi Hayana npeabuonorMiyeckon 3IBOMOLMKN, BEPOSTHO, Ha
OCHOBe (hyrnnepeHoB.

3. paduT CKOHUEHTPUPOBaH B OMOTUT-TPaddUTOBbLIX N rpadUTOBBLIX
rHencax, nnarMorHencax, KBapuuTo-THencax, T.e. B Mapanopofax.
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OP-25 Direction 4
Apearnbl ero BbICOKOM KOHLUEHTpauMM HaxogdaTCHd He B KOHTPacCTHbIX
HEMNYECKNX CUHKITMHOPUAX (PETPOCMEKTUBHO NPOrmMbbl, HaCbILWEHHbIe
naBamu) U He B MOHOTOHHBIX CaNUYECKNX aHTUKIMHOPUAX (MOOHATUS,
CMNOXEHHble KuUcnbiMM Tydamu), a B 30HE nepexoga Mexgy HUMM
(«0asnchbl XXU3HW»), rae 1 NokanusoBaHbl BCE MECTOPOXAEHUS rpaduTa.

«WAVES OF LIFE» IN THE EARLY ARCHEAN (BASED ON
DISTRIBUTION OF GRAPHITE GNEISSES)

R.F. Cherkasov

Institute of Tectonics and Geophysics, Far East Branch,
Russian Academy of Sciences.
65, Kim Yu Chen St., Khabarovsk, 680000, Russia.
E-mail: itig@itig.as.khb.ru

Gradual increase in the concentration of presumably biogenic
graphite was recognized in the Lower Archean units of the Aldan shield
from the beginning of tectonic cycles toward their end, where all
graphite deposits are localized. However, at the very end graphite
content drops rapidly. The behavior of fossils in the tectonic cycles of
the Phanerozoic is analogous to the behavior of Early Archean (3.9 Ga)
graphite.
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Direction 4 OP-26
CNEUNDUKA PAHHEW FrEEONOMMYECKOU
3BOJIIOLNK 3EMITU

B.C. WWkoa3snHckunmn

WHemumym eeonoauu anma3sa u 611a2opodHbix memarinos CO PAH,
677980, Axkymck, np. JleHuHa, 39. shkodzinskiy@diamond.ysn.ru

KpynHbIM JOCTVIKEHMEM MNNaHeToNnorMn B nocregHne AecsaTUneTus
SABNSETCA MONyYeHuMe [oKa3aTenbCTB ropsiiero obpasoBaHus MaHeT
3€MHOW rpynnbl U CyLEeCTBOBaHNS Ha HMX rnobarnbHbiX OKEaHOB MarMbl
rnyouHONM B COTHWN KITOMETPOB. BbinonHeHHble pacyeThl (LLUkogsnHckui,
12995, 2003) cBMAETENLCTBYKT, 4YTO B 3EMHOM MarmaTU4eCKoM
oKeaHe, BCNeacTBME PacCOEHHOCTM ero rno cocTtaBy, OTCyTCTBOBana
0o6LIMpPHas KOHBEKLUSA, NOITOMY OH AMNUTENbHO (40 KOHLA NpoTepo304)
KpucTannuaoBarncs CBepxy BHU3 B pesynbrarte MNpeuMMyLLECTBEHHO
KOHAOYKTMBHBbIX TennonoTepb. B nepsble 0,5 mnpa. net 3emHas
NOBEPXHOCTb Oblnia MOKpbITa pacnnaBoM, YTO OOBLSACHSAET OTCYTCTBUE B
3eMHoI Kope nopof ApesBHee 4 mnpa. net. MNpumepHo 4 — 2,7 mnpA.
neT Hasagd npovcxoauna KpucTannmaaumnsi BEPXHEN 4acTu KMCIOro Cros
MarmaTuyecKoro oKeaHa c  obpasoBaHuem CEPOrHENCcoBbIX
npoTokpaToHoB. 3,2 — 1,9 MnpA. neT Hasag 3aTBepaeBanu ryouHHbIE
4YacTM I3TOr0 CNosi MOCMe WX YacTUYHOIO BCMSbIBAHUSA K 3EMHOM
NMOBEPXHOCTM C (HOPMUPOBAHNEM IPAHYITUTOBBIX KOMMIIEKCOB.

Bcnencrteme BbicOKOM TemnepaTtypbl 3emMnsd Novtu He yaepxusana
KOCMMYecKMe rasbl, MO3TOMY Ha HEW cHayana He ObiNo 3HaYUTENbHOW
atmoccpepbl. [MocnegHasa cdopmupoBanacb Mocne BO3HUKHOBEHMS
CEepOrHenmcoBoM  MNpPOTOKOpPbl M3  rasoB,  BblAENsABWMXCSA U3
KpUCTannuayoLwerocd MarMaTM4eckoro okeaHa, 4TO OObscHseT
6nm3ocTb  3eMHOM atMocdepbl MO cocTaBy (3@ UCKIOYEHMEM
Kncrnopopga) Kk marmaTnyeckum razam. Bea Boga v yrnekucnoTa cHavana
HaxoAWnMcb B Napoobpas3HoM cocTosiHuK. 1o Mepe OCTbiBaHUsI 3eMHON
MOBEPXHOCTM KOHAEHCUpOBaBLIAsicA Boda dopMupoBana Kunswme
Bogoembl. MollHble MpouUecchl MCMapeHuMs W KOHAEeHCauuu BOAbI
nNpuMBOAWAM K  3NeKkTpu3auun rasoBO-napoBoM  ODOMOYKM U K
BO3HUKHOBEHNIO B HEW WHTEHCUBHbLIX 3NEKTPUYECKUX paspsgoB, YTO
ObIno GnaronpuATHLIM AN BO3HUKHOBEHUS OpraHUYeCcKnX COeanHEHUN
N  3apOXOEHUSI XW3HU B PaHHUX MWUHEpPanun3oBaHHbIX BoraTbIx
Kncrnotamm ropsumx sogoemax. CyllecTBoBaHME MOLLHOrO obnavyHoro
Crnosi 1 NoBbILLEHHAs TemnepaTypa 3eMHOW MOBEPXHOCTM 0ByCnoBumnm
OTCYTCTBME B paHHEM [OKEMOpMM  LUMPOTHOW  KIMMATUYECKOM
30HaNbHOCTU U OOBACHAIT ONM3KMIA COCTaB OPEBHENLUNX OCaAO0YHbIX
nopos Ha pasnuYHbIX KOHTMHEHTax. HegocTaTok COMHEYHOro ceeTa
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OP-26 Direction 4
NpVMBOAMM K LUMPOKOMY pasBuTUo BakTepuin, NonyyaBLUMX SHEPIUI0 B
pe3ynbTate KaTtaliIuiTU4eCKOro OKUCNEHUA Xenesa, 4YTO 4dBldeTcAa
I'IpVI‘-II/IHOI7I MaccoBOlro o6pa3OBava BbICOKOOKUCJIEHHbIX >Xene3ncTtblX
KBapUUTOB B YCINOBUAX €Lle HU3KOro COoAepXkaHus Kkucropoga B
aTtmocdepe.

SPECIFIC FEATURES OF EARLY GEOLOGIC
EVOLUTION OF EARTH

V.S. Shkodzinskiy

Institute of Geology of Diamond and Noble Metals SB RAS,
Yakutsk, Russia
shkodzinskiy@diamond.ysn.ru

According to modern model of hot accretion and of existence of
layered magma ocean H,O and CO, were in gaseous state during early
stage of earth’s evolution. Cooling of the Earth caused origin of boiling
water laces. Intensive processes of evaporation and condensation
caused origin of many electric discharges in atmosphere. They
conduced to origin organic compounds and life in hot mineralized laces.
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Direction 4 OP-27
EVOLUTIONARY ASPECTS OF GEOCHEMICAL ACTIVITY
OF MICROBIAL MATS IN SODA LAKES AND HYDROTHERMS
OF ZABAIKALYE AND MONGOLIA

Namsaraev B.B.*, Barkhutova D.D.*, Kozyreva L.P.*,
Tatarinov A.V.**, Namsaraev Z.B.***, Gorlenko V.M.***

*Institute of General and Experimental Biology SB RAS,
Ulan-Ude, Sakhyanovoy Str., 6
**Geological Institute SB RAS, Ulan-Ude, Sakhyanovoy Str., 6a
***\Winogradski Institute of Microbiology RAS, Moscow,
Pr. 60-letya Oktyabrya, 7/2; e-mail: bair_n@mail.ru

Investigation of biogeochemical processes in microbial mats
developing in extreme environments is important for understanding of
early Earth history. Zabaikalye and Northern Mongolia are located in
Baikal rift zone and Zabaikalian mesozoic tectonic activity zone. Baikal
rift zone is remarkable in a great variety of mineral hot springs with
temperatures up to 76 °C. Zabaikalye area is rich in soda (pH above
9.0) and saline lakes. Cyanobacterial and sulfur mats were found in
hydrotherms and soda lakes of Zabaikalye and Mongolia. In
investigated mats cyanobacteria belonging to genera Phormidium,
Oscillatoria, Synechococcus are dominating. Also cyanobacteria of
g. Mastigocladus were found in some thermal springs and
cyanobacteria of g. Microcoleus dominated in hypersaline lakes.
Anoxygenic purple bacteria and filamentous green bacteria were found
in these mats also. In sulphur mats the colourless sulphur bacteria
belonging to g. Thiotrix, Beggiatoa, Thiophisa and sulfur-oxidizing
bacteria of g. Thiobacillus were found.

Maximal net production in hydrothermal microbial mats reached up
to21,2g C/m? per day and 0,83 g C/m? per day — in soda lake mats. As
it was shown by isotopic analysis cyanobacteria and anoxygenic
phototrophic bacteria in hydrotherms use volcanic and atmospheric
CO,. Producers of soda lakes fix CO, formed during microbial
destruction of organic matter. Endogenic H,S and H, can serve as
electrons donor for chemotrophic and phototrophic bacteria. The
dominating process of terminal destruction of organic matter at alkaline
hydrotherms and soda lakes is sulfate-reduction.

Cyanobacterial mats of soda lakes and hydrotherms of Zabaikalye
and Mongolia can serve as model systems of biological communities in
regions of volcanic activity and ancient soda ocean during Precambrian.

The work was carried out by financial support of Presidium RAS
program “Life origin and evolution of biosphere”, grants of SB RAS #170
and RFBR 03-04-48047.

99



OP-28 Direction 4
ABONKOUUA CTPYKTYPHO-®YHKUMOHATBbHbIX
CUCTEM rEHETUYECKOI'O AMMAPATA.

OT NPOKAPUOTOB K 3YKAPUOTAM

A.H. MoconoB

Hosocubupckas eocyOapcmeeHHass MeOuyuHcKas akademusi
Hoenbiti Cubupckuti YHusepcumem, I'Y HLIKGM, Hosocubupck, Poccus

KoHeu, yweplero Beka B rnobansHomMm macwtabe Gbin 03HaMeHoBaH
FrOHKOM nNo «pacwmndpoBke reHoma uyerioBeka». [F@aBHbIM WUTOroOM
nccnegoBaTenbckoro Oyma CTtano MNOHWMMaHWE, 4YTO, HaKOHeL, TUXO
3aBepLuMnach anoxa-HamBa MonekynspHou buonorun. MonekynspHbim
«anxvMMmkam» BHOBb HE YyAanocb OTKPbITb OpMYyny «3nmkcupa
Xn3Huy. Okasanocb, KPOMe XMMMUYECKOTO si3blka, HEOOX0AUMO MO3HaTb
bonee CNOXHbIA A3blK, KOTOPbIA MUCMONb3YET B CBOEW OEATENbHOCTU
reHeTU4ecknii annapaT KrNeTku U opraHuama 3ykapuoToB. [nsi ero
N3y4yeHnsi TOMOreHn3aTop U LeHTpudyra NnpoTMBONoOKa3aHbl. Bnpoyewm,
KaK M MHOTOYMCIEHHbIE apyrne YOUNCTBEHHbIE A1 KNETKM METOAbI.

Heobxogum nepexoa oT u3y4yeHUss NepBOOLITHOMO «sA3blKa KECTOBY
rEHOB  MPOKapuoToOB  Ha  CTPYKTYPHO-(YHKUMOHAmNbHBIA  SA3bIK
OMonorMyecknx noren Krnetkn n opraHmama. dTa npobnema Tpebyer
HOBbIX BUomanyecknx n GUOTONONOrMYECKUX NOAXOLAOB B NMOHUMAHUK
ONHaMUYECKON  CTPYKTYPHO-PYHKLMOHANMbHON OpraHusaumn rnaBHowm
CUCTEMbl OAHOKMNETOYHbLIX U MHOFOKINETOYHbIX 3YKapMOTOB, KaKOBbLIM
SIBNSETCA X reHeTUYECKMI annapar.

Cos3gaHne 9ykapuOTHbIX OpPraHU3MOB pPe3KO YCIOXHUIIO 3ajauu
aponouun. [Mpexge Bcero TpeboBanochb YBENUYEHWE NMHENHBLIX
pa3MepoB HacneacTBEHHOM MPOrpaMmMbl Ha HECKOSTbKO MOPSAKOB. JTO
NpVMBOAWMO K KOJOCCarbHbIM TPYOHOCTSM B CMbICIIE KOMMAKTU3auun
HOCUTENS HacneACTBEHHOW NPOrpamMMbl MPU YCOBUU OCYLLIECTBIEHUS
HagEéXHbIX MEXaHM3MOB npoueccuMHra u ©0esowmnboyHon cerperauum
KOMui reHoma B OECKOHEeYHON 4epene MOKOJNIEHUN 3yKapUOTUYECKUX
knetok. [ocTatoyHO HaMOMHWTb, YTO Ha Kakgoe KIeTovyHoe s4po
COBPEMEHHOrO OpraHusma, umerowee amametTp Bcero 5-10 Mk,
npuxogutca ~2 metpoB [HK, opraHM3oBaHHON B HECKONbKO AECATKOB
XxpomocoM. W BCE 3TO yABavMBaeTCa MNepeqd KaXAabiM KMeTOYHbIM
aeneHvem! TakoBbl rpaHOWO3HbIE TOMOSOMMYECKME 3adayn CTaBlUne
nepen Np1Mpoaon Ha NyTn OT NPOKAPUOTOB K yKapnoTam.

B poknage npuBoAasTcA  pe3ynbTaTtbl  3KCMEPUMEHTAaIbHO-
TEOPEeTMYECKUX WUCCNEefOBaHUM aBTopa M €ero nocrnegoBaTtenen no
M3y4YEHNI0 TEeHETUYEeCKOro annapaTa BbICLUMX OPraHM3moB, Kak
LLeNOCTHOW CTPYKTYPHO-(OYHKLMOHANbHON ANHAMUYECKOM CUCTEMbl B

100



Direction 4 OP-28

AnHamuke knetodHoro uukna. O6cyxgaeTca WX  3HadyeHve Ans
AanbHewLwero passutus buonoruu.

EVOLUTION OF GENETIC APPARATUS
STRUCTURAL-FUNCTIONAL SYSTEMS.
FROM PROKARYOTES TO EUCARYOTES

Mosolov A.N.
New Siberian University, Novosibirsk, Russia
The Author’s results of experimental-theoretic investigations of the
eukaryotic genetic apparatus origin and evolution as integrity structure-

functional system in dynamic of cell’s cycle are presented. The
significance for biology development is discussed.
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OP-29 Direction 6
CHANGE OF WOODY PLANT ASSEMBLAGES IN THE
RUSSIAN FAR EAST DURING THE NEOGENE AS A
RESPONSE TO CLIMATE CHANGE

Blokhina N.I.

Institute of Biology and Soil Science FEB RAS, 690022, Vladivostok,
blokhina@ibss.dvo.ru

Study of woody plant assemblages and their development in the
Neogene is of a great importance for interpretation of the formation of
modern aboriflora. Change of woody vegetation in the Russian Far East
(RFE) during the Neogene was closely associated with climate change.

In the late Early Miocene climatic optimum the mesophytic types of rich
polydominant both broad-leaved hardwood and mixed coniferous-
hardwood forests grew over the RFE. These deciduous forests included a
high percentage of thermophylious plants and several evergreen taxa of
Taxodiaceae, Cupressaceae, Fagaceae and, probably, Juglandaceae.

In the late Middle Miocene a gradual cooling trend has begun.
Subtropical evergreens and many of thermophylious plants have
disappeared. Although, Taxodiaceae and several broad-leaved
hardwoods were still among the ediphicators. Specific characters of the
aboriflora were the absence of Castanea and the presence of Fagus as
dominant, as well as a reduction of Conifers biodiversity. The beech
forests shifted down from the uplands into the valleys and low belts of
slopes and displaced the chestnut-oak forests. The mountain slopes in
the North-East continental regions were covered by birch forests, in
coastal regions — by older forests, and the highest altitudes in both
regions were covered by mixed coniferous forests.

In the Late Miocene the climate was still some warmer in the
southern RFE in contrast to that in the North-East. Nevertheless, the
alder-elm forests displaced the beech ones in the valleys. The mixed
coniferous-hardwood forests occupied lower belts of slopes, but
upslopes were overgrown with dark-coniferous forests. To the end of
Late Miocene the presence of Abies, Picea and several Betulaceae has
increased. Pseudolarix, Metasequoia, Taxodium, Glyptostrobus, Fagus,
Ulmus as well as many thermophylious plants have disappeared in the
North-East, and the northern aboriflora has become a little resemble
with the southern one.

In the Early Pliocene the woodlands dominated by coniferous, the
birch and alder forests were still present in the North-East. To the Late
Pliocene the sparse grows of trees and non-wood territories have
appeared in the North-East. Woody vegetation still were much more
thermophylious in the southern RFE than in the North-East. In the
southern RFE the mixed coniferous-hardwood forests abounded in
Pinaceae shifted down into the low altitudes, and savanna landscapes
were, perhaps, common in the plains to the end of Pliocene.

The work was supported by the Presidium of the RAS and the Far
Eastern Branch of the RAS (grants 05-1-112-022 and 05-1-125-078).
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Direction 6 OP-30
MHOPOPMALMOHHBIE NMPOLIECCHI B COOBLLECTBAX
HACEKOMbIX KAK OCHOBA ®OPMUPOBAHUA U
OYHKLUNOHUPOBAHUA KOAOANTUBHbBLIX KOMIMJIEKCOB

Pe3HukoBa XX.U., QopoweBa E.A., HoBropogoBa T.A.,
MaHTeneeBa C.H.

UHcmumym cucmemamuku u 3Kkoso2uu xugeomHbeix CO PAH u
Hoeocubupckuli 2ocydapcmeeHHbIl yHuUsepcumem.
630091, Hosocubupck, ®pyHse, 11.
e-mail: zhanna@reznikova.net

KoMMyHUKaTUBHbIE MpOLIECChl ABMASOTCA OCHOBOW MogAepXaHus
rOMeocTaTU4eCKOM CTPYKTypbl COOBLLECTB >KMBOTHbIX. Ha ocHoBe
MHOFONMETHUX  UCCNELOBaHUM  cOOOLIECTB  GECMO3BOHOYHLIX  C
OOMWHMPOBaHNEM MypaBbeB Mbl NMPULLNN K NPEACTaBIEHNIO O TOM, YTO
MHOroKaHamnbHbIn  00MeH WHopMauuen SBMSIETCS HeobBXoAUMbBIM
ycnosmem Ansg  (popMMpoBaHWS  MHOTOBMAOBBIX  KOaAamnTUMBHbIX
komnnekcoB (Onycckun, 1983), To ecTb cCOObLLECTB, BbICTPanMBaoLMNXCS
BOKPYT 3TOJTIOTMYECKUX OJOMUHAHTOB M COXPAHSIHOLLMX OCHOBHbIE YepThbl
BUOOBOrO W CTPYKTYPHO-(PYHKUMOHANbLHOrO cocTaBa B npeaenax
apeanoB [OOMWHMpPYHOLWNX BMAOB. Ha npvMepe OXOTHUYLErO U
NMONCKOBOro noesefeHus MypaBbeB Hamu nokasaHo, yTO
npoayuMpoBaHue n BOCMpUATME CurHanos onpegenseTcs
reHeTUYeCKMMU KOMMOHEHTaMK MOBEAEHUs, a TaKkkKe UHAMBUAYalNbHbIM
1 coumanbHbIM OMbITOM, BKIOYaLWUM NnogpaxkaTenbHoe obydeHue.

BbISICHEHO, 4YTO YCTOMYMBOCTb CTPYKTYPHOW oOpraHusaumM B
MHOrOBMAOBbIX COOOLEeCTBax MypaBbeB ONpenensdercsa He TONbKO
nepapxu4eckMMy OTHOLLIEHUAMU B MMNbAUN, HO N B3aMMOOTHOLLEHUSMMN
3TON “UHXKEHEPHOW rpynnbl” XMLUHBIX reprneToOMOHTOB C KOHKYPEHTaMu,
XeptBamuM M MyTyanuctamu. YneHbl MHOroBMOOBOW accoumaumm
MYpPaBEMHUKOB WCMOMb3ylOT OOHW W Te Xe nonynauun Thnew-
npokopmutenen. MNMpn 3ToOM MakcuManbHble MHBECTULUW B NoTeHuman
pPa3MHOXEHNS1 MyTyanucToB BKNaAblBATCA AOMUHUPYOWUMU BUaAMMA
MypaBbeB. BbisiBneHa cBasb Mexay 3(PEKTUBHOCTBIO MyTyanuama u
CKOPOCTbI0 0OMeHa nHdopmaLumen B cembe MypaBbeB. MypaBenHukn un
nx oypaxmpoBOYHblE LOPOrK OKasblBalOT CYLLECTBEHHOE BMMSHUE Ha
NPOCTPaAHCTBEHHO-BPEMEHHOE  pacnpefeneHve  ApYyrux  XULHbIX
repneTobMoHTOB, B YaCTHOCTH, Xyxenuu,. OTHOLLEHNa 3TUX OBYX rpynn
HaCEKOMbIX CKMaAblBalOTC HA OCHOBE B3aUMHOrO OOy4eHWMst U TMOKMX
NoBeLEHYECKNX CTpaTErnin, HanpaBfeHHbIX Ha U3bexaHne KOHMNNKTOB.
BnepBble NMpOOEMOHCTPMPOBAH MEXBUOOBOW OOMeEH WMHdOpMauumen y
0eCno3BOHOYHbIX, B OCHOBE KOTOPOro NEXMUT CMOCOOHOCTb XXMBOTHBIX K
BblAEMNEHUI0  yHMBEpPCamnbHbIX ANd  pasHblX BWAOB  CUrHamNbHbIX
KOMMOHEHT NoBeAeHMS.
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OP-30 Direction 6
PROCESSES OF INFORMATION TRANSFER IN INSECT
COMMUNITIES AS BASIC FOR COADAPTATION

Reznikova Zh.l., Dorosheva E.A., Novgorodova T.A.,
Panteleeva S.N.

Institute for Animal Systematic and Ecology, Siberian Branch RAS,
Frunze, 11, Novosibirsk, 630091.
e-mail: zhanna@reznikova.net

Long term study of species insect communities enables us to
suggest interspecies communication as one of the main mechanisms of
shaping and functioning of co-adaptive complexes. Field and laboratory
experiments were conducted on ants and their symbionts, competitors
and potential victims. Insects’ abilities to produce and perceive signals
that can be relevant for interspecies communication include individual
and social experience which, in turn, is based, at least partly, on social
learning. This is the first study to demonstrate interspecies
communication in insects that appears to be based on animal’s capacity
of extracting some universal components of signal behaviour in different
species.
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Direction 6 OP-31
SBOJTIIOLUMNOHHBIE NMPOLIECCHI B COOBLUECTBAX C
HU3KUM BUOOBbIM PASHOOBPA3UEM HA NMPUMEPE

OOPMOOBPA30OBAHUA Y PblIb B TOPHbIX O3EPAX

A.C. l'onybuoB

UHemumym npobriem skonoauu u ssomoyuu um. A.H. Cegepyosa,
PAH, Mocksa

Llenb HacToswero coobleHus — npuBnedYb BHMMaHWe Komner K
CXOACTBY 3BOJIOLMOHHBIX NPOLLECCOB B 9KOCUCTEMAX TakUX PasfnyHbIX
reorpacunyecknx o6bEeKTOB Kak OKkeaHUYeCckme OCTpoBa U ropHble o3epa.
PesynbTatom 3TMX nNpoLeccoB SABMASIETCSA BO3HWKHOBEHME B Pa3HbIX
cUCTEMaTUYECKMX rpynnax OpraHn3moB MOHOMUNETUYECKNX
KOMMMNEKCoB (popM OrpaHMYeHHOro pacnpocTpaHeHusl, UMEHyeMbIX B
aHrnossblyHOM nuTtepatype "species flocks". Co3HaBas HEBO3MOXHOCTb
OLHO3HA4YHOro nepeBoja 3TOro TepMMHA Ha PYCCKUKM, 9 npeanovuTaro
(n3 coobpaxeHun frnaro3syuns) ncnonb3oBaTb Becbma
NpubnManTenbHbIN nepesod "nyvkn Bnaos". OGpaTMBLUMCL K XOPOLLO
N3BECTHOW MHE rpynne OopraHn3mMoB — pblibam, OTMedy, YTO nocrneaHue
OecaATuneTnss MnpuHOCAT Bce Oonblie [dokasaTenbCTB TOro, u4TO
BO3HUKHOBEHME O3€PHbIX My4YKOB BUAOB Y pbib ABMSETCS pesynbTaTom
afanTUBHOIO CUMMNAaTPUYECKOro BngoobpasoBaHus, X0oTs
KOHKypvpyloWas runotesa O Bedywen ponu NpOoCTPaHCTBEHHON
n3onsaumMm BHYTpU 03epHbIX BaccerHOB OCTaeTcs BeCbMa MOMNynsipHOMN.
Mog apanTvBHBIM BMAOoOOOpasoBaHWEM, BCred 3a PsSAOM aBTOPOB
(Bush, 1975, 1982; Templeton, 1982), 4 nogpasymeBaio
dopmMupoBaHMe B npedenax y3Ko OYepyeHHoW reorpaduveckon
obnactm psga OnM3KOPOACTBEHHbIX PENPOAYKTUBHO M30SIMPOBAHHbBIX
dopM, pasnuuusa B CTPOEHUN KOTOPbLIX MO3BOMST WM MO-pasHOMY
ncnonb3oBaTh pecypchbl cpeabl 00uTaHus. MexaHn3mMbl 3TOro npouecca
OOMXKHbI, MO-BUOUMOMY, CYLUECTBEHHO OTNMYaTbCA OT MEXaHW3MOB
npouecca, WM3BECTHOIO Kak anmnonatpudeckoe BuMaoobpasoBaHue wu
OCHOBAHHOrO Ha CTOXaCTUYECKOW WMU CENEeKTUBHOW reHeTU4eCcKon
OVBepreHummn NpoCcTpaHCTBEHHO N30MNMPOBAHHbLIX NOMYMSLUMNA.

[MoyeMy MMEHHO OKeaHW4Yeckme OCTpOBa W TFOpHble 03epa AatoT
HanbonblLlee YMCNO MPUMEPOB BO3HMKHOBEHMSI MY4KOB BUOOB?
Monarato, 4YTo Begywummn daktopamym B 0O6pasoBaHUM MyYKOB BUAOB
anaTca (1)  uM3HavanbHasi — dpayHucTMdeckass — 0beOHEHHOCTb
coobLLecTB, roe Npoucxoout mx hopMupoBaHue, (2) OTHOCUTENbHOE
n3obunme pecypcoB cpefbl, KOTOPOE MO3BOMSET HEMHOIOYUCIIEHHBIM
BMOaM-BCEMNeHUaM BbINTM Ha HEKOTOpOe Bpems W3-Nod AaBleHus
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ctabunusmpytowero otbopa, um (3) cTabunbHOCTb 3KOCUCTEM Ha
NPOTSKEHUN IBOJTOLMOHHO 3HAYUMbIX MEPUOSOB BPEMEHW.

AHanM3 MXTUOMOrMYECKOW NUTepaTypbl MOKa3biBaeT, YTO O3epHble
MyykMn BuMOOB unu  ¢opmM Ha pasHbiX CTagusax OuBepreHumu
obHapyxXnBalTCa Yy O4YeHb MHOrMX pbld B 03epax CO CKOMbKO-HUOYOb
CTabWINbHbIMK YCMOBMSAIMU Ha BCEX KOHTUHEHTaX, Kpome AHTapKTuabl.
Vimerowmxca AaHHbIX BMOMHE AOCTaTOYHO, YTOObI MpeanonoXuTb, YTO
agantmBHoe chopmMoobpasoBaHue B 03epax C M3HavyanbHO 06eaHEHHOMN
nxTnodayHon - Hamboriee BepOATHBIN 3BOSFOLMOHHBIA CLEHapun, no
KpanHenh Mepe, ONd HEKOTOPbIX PeyYHbIX BMAOB - NEepBOHaYarbHbIX
BceneHueB. Bogoembl Cnbupn, NOMUMO LLIMPOKO M3BECTHOW CUTYaL MK B
o3epe barikan, galoT maccy npumMepoB BO3HUKHOBEHMS MYYKOB BUOOB Y
pbl6 B 03epHbIX YCMNOBUSAX, Haubonee MHTEHCUMBHO 3TU 3BOSOLMOHHbIE
npoueccbl npotekanu y ronbuoB pogda Salvelinus n curos popga
Coregonus.

EVOLUTIONARY PROCESSES IN THE COMMUNITIES WITH
REDUCED SPECIES DIVERSITY EXEMPLIFIED BY
DIVERSIFICATION IN FISHES FROM MOUNTAIN LAKES

A.S. Golubtsov
A.N. Severtsov Institute of Ecology and Evolution, Moscow, Russia

Numerous examples of lacustrine species flocks in fishes evidence
that the sympatric mode of speciation based on the trophic radiation is a
common evolutionary scenario. The factors that provoke these
evolutionary processes are as follows: (1) the reduced species diversity
in local fish communities, (2) the relative abundance of food supply and
other environmental resources, (3) the relative stability of harboring
ecosystems at evolutionary significant spans of time.
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Direction 6 OP-32
3AMKHYTbIE 3KOJTIOMYECKHUE CUCTEMBbI -
MHCTPYMEHT 3KCNEPUMEHTANBHOIO
UCCINEOOBAHUA MPOBJIEM BUOCODEPDI

U.U. Tntenb3oH
UHemumym 6uogpusuku CO PAH, KpacHosipck

CoBpeMeHHoe cocTosiHue Guocdepbl ABMSIETCS 3TanoM 3BOIOLUK
XW3HM Ha 3emre, KOTOpbIN MOXHO onpedenuTb Kak nepexog ot 6uo-
chepsbl, perynmpyeMon CTOXacTUYEeCKUM OEWCTBMEM 3aKOHOB 3BOJIO-
LKW, K HOBOMY COCTOSIHWMIO, B KOTOPOM BeAyLUMM (pakTopom OanbHemn-
wen 3BONKOUUN Hawen naHeTbl CTaHOBUTCHA nedaTenbHOCTb
yenoseyecTBa. Ha 3Tom 3Tane aHTPOMOreHHbLIN nporpecc Bce Gonee
OCTPO M OONEe3HEHHO CTarkMBaeTCs C NPOTUBOLAENCTBMEM NUMUTUPYIO-
WMX hakTOpOB: NOMYMSLMOHHOIO, NPOCTPAHCTBEHHOIO, 3HEPreTUYECKO-
ro, KPyroBOpOTHOIO.

lMpeomeT Halero paccMOTPEHWSt — KPYTOBOPOTHbIA NIMMUT, OrpaHu-
yeHne cBOOOAbI TEXHOJIOMMYECKMX MPOLLECCOB HEOOXOAMMOCTbLIO CO-
frogeHns NpyMHUMNa KpyroBopoTa BeLlecTB B bruocdepe.

Ecnu nepBble Tpu nuMuTa O4EBUAHBI U C UX OFrPaHNYUTENbHBIM AeN-
CTBMEM YerioBe4eCTBY NPUXOAUTCA CYATATbCS, €Cnn He B rnobanbHOM
MacLuTabe, To XoTst Obl NOKanbHO, TO HEOBXOAMMOCTb COXPaHEHUSA paB-
HOBEeCUs XMMUYECKOro KpyroBopoTa BellecTB B Buocdepe elle aaneka
OT OCO3HaHus 00LLEeCTBOM.

HayyHas Mbicrnb ele He B COCTOSIHUM AaTb JOCTAaTOYHO AOCTOBEp-
HbIA NPOrHO3 BMocdEepPHbIX NOCNEACTBUN YENTOBEYECKON OEATENBHOCTU
N He MOXeT NpeasnioXuTb obLLecTBy Hay4yHO-OOOCHOBAHHOIO cueHapus
yrnpaBnsiioLLen OesATEeNbHOCTU YeroBeyecTBa B Guocgepe.

ObnagaeT N coBpeMeHHas Hayka KOMMIEKCOM METOAOB, afeKBaT-
HbIX PELLEHWNIO 3TO HOBOWM MHOIOCTOPOHHEN 3adaun?

CyLecTBYIOT TpM METOOUYECKUX HaMpaBreHUs, NCMONb30BaHME KO-
TOPbIX NO3BOMSAET MPOABUraTLCS K PELUEHUO 3TOW npobrnembl. 31o: 1 —
MaTemMaTmyeckoe MoaenMpoBaHue Ouocdepbl; 2 — KOMMYECTBEHHOE
n3mMepeHne NOTOKOB BELLECTBA M 3Heprum B Guocdepe; 3 — akcnepu-

MeHTalnbHOe MogenmpoBaHne 3aMKHYTOCTU S3KOCUCTEM.

1. MNpoayKTMBHOCTb MaTemaTU4eckoro MoaenupoBaHus GuoccepHbIx npoueccoB Gbina ao-
Ka3aHa 3HaMEHUTBIM pacyeTOM «SAEPHOW 3MMbI» LLKOMoN akagemuka H.H. Mouceega.

2. 1o pa3BuTUSt AUCTAHTHONO KOCMUYECKOr0 MOHUTOPUHIa NOBEPXHOCTM 3eMnu He 6bino
MEeTOA0B, NO3BONALWMX HabnoaaTe GuocdepHbie npouecchl B rnobansHoM Maclitabe
N CO CKOPOCTbIO cammx 3TMX npoueccoB. Cenyac KOCMUYECKUA MOHUTOPUHF B coYeTa-
HUW C MOACMNYTHUKOBLIMU Ha3eMHbIMW Y HAaBOOHbIMU U3MEPEHUSMM [arn BO3MOXHOCTb
M3MEPEHUs KIYEeBOro npouecca AMHaMukn Grocdepbl — NepBUYHOM Npoaykumnm ¢o-
TOCMHTE3a B MacLutabe nnaHeTbl.

3. MpuHUMNManbHO HoBasi BO3MOXHOCTb WCCINEAOBaHWUsi 3aKOHOB CYLLECTBOBaHUS Guo-
chepbl NOsIBUNACh C CO34AHMEM 3KCMEPUMEHTASbHBIX 3aMKHYThIX 3KOCUCTEM.
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CTMMynupoBaHHOe BO 2-O1i MOMOBWMHE MpPOLUMIOro Beka MnoTpebHo-
CTSMU KOCMOHAaBTMKM B CpeAcTBax XM3HeobecrneyeHust YenoBeka BHE
3eMHOM Brocdepbl co3aaHne 3aMKHYTbIX 9KOCUCTEM OTKPbISIO BO3MOX-
HOCTb MOAENUPOBaHWS YHUKanNbHOro cBomcTBa Buocdepbl — CyLiecT-
BEHHOW 3aMKHYTOCTU KPYroBOpPOTa BELLECTB.

M3BecTeH rpaHAMO3HbIN NPOEKT co3haTb NOPTPETHY Moaenb buo-
cthepbl — Broctepy-2, nsonmpoBaHHyto OT 0BMeHa C Okpy»KaroLLen cpe-
pon. To, 4YTO paBHOBecusl B 3TOW CUCTEME OOCTUrHYTb HE YAanochb,
BECbMa NOYYMTENbHBIN A5 HAYKN pe3ynbTar.

Opyron nogxon ©Obin passut B UHCTMTYTE Omodmankn CO PAH —
3aMKHyTasi 9KocucTema xusHeobecneveHus: Yenoseka Obina CUHTE3UPO-
BaHa Ha OCHOBE He MOPTPETHOrO, HO (PYHKLMOHANbLHOro nogobus B 6mo-
cepe. B pesynbTaTte Obina co3gaHa cuctema, B KOTOpon NoTpebHocTn B
pacyeTe Ha OQHOro YerioBeka B MOSHOW pereHepaummn atMocdepbl, BOAbI
n go 90% pactutenbHow nuwim ygosnetsopsanmcs 30 M ¢OTOCHHTE3N-
pylowen nnowaan MMKpoBOOOPOCHEN U CENbCKOXO3ANCTBEHHbIX pacTe-
HWI MPU HENPEPbIBHOM OCBELLEHUM.

PeanbHble OMbITbl MPOAOIMKUTENBHOCTEIO OT 4-X A0 6-M MecsueB C
npebbiBaHMEM 3kMnaxa u3 2-x — 3-X YenoBeK B 3KCrepuMeHTarnbHON
3aMKHyTOM cucteme Bbuoc-3 nokasanu BO3MOXHOCTb CO3[aHus ynpas-
NSemMoro KpyroBopoTa BeLLeCTB B TakOW CYLLECTBEHHO 3aMKHYTOW 9KOCK-
CcTeMe C BHYTPEHHUM yrpaBrneHneM caMmumMm XnBYLLUMU B HEWN NOABMMU.

MHoroneTHuii onbiT paboTbl ¢ Buocom no3BonsieT yTBepxaaTb: He-
OOCTUXMMO cO34aHue YCTOMYMBOrO KpyroBopoTa BeluecTs 6e3 gonon-
HeHMs1 BUONOrMYECKMX MPOLECCOB (PU3UKO-XUMUYECKUMU, (PYHKUNST KO-
TOpbIX  3aknyaeTcs B AECTPyKUMW, NpeaenbHOM — OKUCIIEHWM
"TYNMKOBbIX" NPOAYKTOB BMOCUHTE3a; TPYOHOCTU LOCTUXKEHUS paBHOBE-
CUS pe3Ko BO3pacTaloT Mo Mepe NpUBNMKeHns K 3aMKHYTOCTU, ee Mnor-
HOoe OOCTWXeHWe BpsSA N BO3MOXHO, MO KpavHen mepe, B npegenax
OOMYCTMMON CITIOKHOCTM U 3HEpreTmyeckon CTOMMOCTM MpPOLEeCcCoB 3a-
MblkaHWs. Taknm obpasom, aKCnepuMeHTanbHbIe 3aMKHYTble 3KOCUCTe-
Mbl OKa3blBalOTCA MOAOOHLIMM 3eMHOW ©Buoccepe, He obrnagatoLlen
MOMHON 3aMKHYTOCTbIO U coveTarowen bruonoruyeckmne npoueccsl ¢ hu-
3MKO-XUMUYECKUMWN. 3aMKHYTOCTb 3KOCUCTEMbI YNpOLLaeT ynpasneHue
M noBbllaeT ee ycTondmBocTb. OcTaTovHas He3aMKHYTOCTb SBMNSETCA
nnaugapMomM aBonoumMm cuctembl. OCHOBHOW MCTOMHUK NOTEHuuans-
HbIX BO3MYLLEHMWI 1 3BOSOLMN KOCUCTEMBI - MUKpOdiopa 1 Murpaums
reHeTn4yeckon nHgopmauuu.

Takum obpa3om, coBpeMeHHasi Hayka obragaeT KOMMIEKCOM cTap-
TOBbIX METOAO0B — HabnogaTenbHbIX, AKCMNEPUMEHTANbHbIX U aHanMTu-
YeCKMX, 4OCTaTOYHbIX AMs NOCTAHOBKU UCCIEAOBaHUN eCTEeCTBEHHOHA-
YYHbIX 3aKOHOB CYLLECTBOBaHUS 3eMHON Ouocdepbl. X nosHaHue
HeobxoaMMO Ans onpegeneHns BO3MOXHOCTEN pasyMHOro yrnpaBneHus
el B OyayliemM C uenbio rapMOHU3aLMn OTHOLLEHUA MexXay YeroBeye-
CTBOM M BrMocdepon Ha HaCcTynMBLLEM 3Tane Nx KO3BOSMOLNN.
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HHK-HATVIEOBAHVIE OPEBHUX NONYNAUUOHHbIX
COBbITUN: ®AKTbI, MOOENUN, MHTEPMNPETALIUA

XuBoTtoBckun J1.A.
UHecmumym obuwjeli ceHemuku um. H.U. Basunoea PAH, Mockea

[oknag noOCBALWEH Teopun [AaTUPOBaHWUA [OPEBHUX COObITUA B
pacceneHMm 4enoBeka (Bo3pacta  noMynsiuMn, BPEMEHU KX
OMBEepreHuun, Havana nonynsuynoHHON 3KCMaHCUKM, WHTEHCUBHOCTYU
Murpauunm n gp.) no gaHHbim 06 umameHumBoctn OHK. Metogbl OHK-
[aTNpOBaHUS ONMparTCcs Ha:

e [aHHble 0 NapameTpax NonynsauMOHHO-FeHETUYECKUX NMPOLIECCOB;

e OLIEHKM TEMMNOB MYTUPOBaHWUSA U ApYyrux hakTopoB, onpeaensioLmnx

OHK-n3ameH4MBOCTb;

e MaTtemaTudeckyto Teoputo guHamukn [JHK-mapkepos B nonynsumsx;

e MeTOoAbl CTAaTUCTUYECKOTO OLIEHVBAHNS.

O6wme npuHUMNbI gaTupoBaHus oaumHakoBbl Ans Bcex [OHK-
MapKepoB, XOTS KOHKpeTHad peanu3auusi OUEHUBaHUS LPEBHUX
NonynsuUNOHHBLIX MNapaMeTpoB MOXeT ObiTb pasnuMyHa B cry4ae
HyKNeoTuAHbIX nocnegosatensHocTen  (MuToxoHapuansHo  [OHK,
CUKBEHCOB BHYTPU- U  MEXreHHbIX (parMeHToB), ayTOCOMHbIX
annenbHbIX BapuMaHTOB, U MapkepoB Y-XpPOMOCOMbI, U B 3aBUCUMOCTU
OT TUMNa MapKepPoB (HanpuMep, OOHU MeToAbl — ANst MyfbTUanenbHbIX
nokycos, Takux kak STR, v gpyrve — ANS  MOHOHYKIEOTUAHbIX
YHUKanbHbIX 3ameH, Taknx kak SNP n Alu-nostopbl. PesynbTtaThl JHK-
[aTUpOBaHUSA OOMKHbI OblTb COMOCTaBIEHbl C AHTPOMOSIOrMYECKUMN,
apXxeonorMyecknMn,  NUHIBUCTMYECKMMK,  naneoreorpaduyecknmu,
OOKYMEHTanbHbIMM U APYIMMW OaHHbIMU, OTHOCSALUMMUCS K UCTOpUn
HapodoB. B poknage paccmaTpyBaloTCa [aHHble O nonumopdusme
muToxoHapuanbHon [OHK, Y-XpoMOoCOMbl 1 ayTOCOMHbIX MapKepoB Yy
pasnUyHbIX HapoOoB Mupa B LUENsX W3y4eHUs MX MNonynsunuoHHO-
reHeTUYeCcKon NCTOPUMN.
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9THONrEHOMUKA HAPOOOB EBPA3UU

XycHyTauHosa 9.K.1, Kytyes U.A.", XycauHosa P.U.",
BepmuweBa M.A.', AxmetoBa B.J1.", IOHyc6aeB B.B.",
Bunnemc P.2

"MHemumym 6uoxumuu u 2eHemuKu YbuMCKo20 HayyHO20
ueHmpa PAH, 450054, Yepa, np. Okmsabps, 69; ekkh@anrb.ru.
29cmoHckuli buoueHmp, Tapmy.

MpoBeaeHo um3ydeHne HapodoB Bonro-YpanbCKoro pervoHa,
CpegHen Asumm n CesepHoro KaBkasa Ha ocHoBe aHanu3a 10
nonuMmopdHblix  Alu  wmHcepuuin, SNP  n  mukpocaTennutos
HepekoMOuHupytolwero  ydactka Y ~ XpOMOCOMBI, a Takke
rmnepsapunabenbHoro cermeHTa | KoHTponbHoro pervoHa MTOHK.
Mony4yeHbl NpUHUUNUANBEHO HOBblE CBeAEHUSs O poAacTBe, B3aMMHOM
pacnonoXxeHun, CTENEHN CXOACTBA U pasnuynsa 3THOCOB, UCCNeaoBaHbI
dunoreHeTMYECKME B3aMMOOTHOLUEHMS MeXAy nonynsauusMm  3Tux
PErVOHOB.

HaHHble no nsyyeHuo nonumopdusma 10 Alu nokycoB ykasbiBatoT
Ha CyLleCTBOBaHWE 3HAYMTENbHOrO reHeTMYeCcKoro pasHoobpasvs B
n3y4yeHHbIx nonynaumax Espasmun. Cpeam 3-x permoHoB camoe BbICOKOE
3HayYeHne MeXnonynsauMoHHOro pasHoobpasusa obHapyxeHo ansa Bonro-
Ypanbckoro permoHa, 4YTO cornacyetcss C JfUMHIBUCTUYECKUMU U
@HTPOMOSMOrMYECKUMN  OAHHBIMU O CFOXHOCTU 3THOreHe3a HapoaoB
JaHHoro pernoHa Poccuu. NsyueHune reorpacuyeckoro
pacnpocTtpaHeHus rannorpynn MTOHK u Y-xpomocombl y HapogoB
EBpa3un nokasbiBaeT, YTO B MOMynAuusiX, Onwke pacrnonoXeHHbIX K
rpaHvue mexay Esponon u Asneit, 3amMeTHO BO3pacTaeT Kak yacToTa,
Tak M ypoBeHb pasHoobpa3ua nuHui MTOHK, xapakTtepHbix Ans
nonynauun Cubupmn n LieHtpaneHon Asmn. CpaBHUTENbHbIA aHanNn3 ¢
nUTepaTypHbIMA OaHHLIMW MO3BONWM MPOCMNEeAMTb YEeTKUM 3anagHo-
BOCTOYHbIN rpagueHT yBenuyeHnsa asnatckmx nmHmi mtOHK n nokasatb,
YTO NWHIBUCTMYECKOE CXOACTBO MOMYMSUUA UIPaeT MEHbLUYI0 POrlb,
yem reorpacdumyeckas O6nM3oCTb WM OTAANEHHOCTb  MONYMAUUA.
MiccnepoBaHne reHeTUYeCKMX pasnuumii no AdaHHbIM O YacToTax
rannorpynn  Y-XpOMOCOMbl ~ Mexgy 9dTHocamu  Bonro-Ypanbsckoro
pernoHa, CpegHen Asum n CeBepHoro KaBkasa cBuaeTenbCTBYET O
CyLLleCTBOBaHUA reHeTuyecKkom nogpasgeneHHocT
6rM3KOPOACTBEHHBIX 3THUYECKUX (POPMUPOBAHMIA MO MYXCKOW JIMHUM B
npegenax oOTAEeNbHbIX PErMoHOB W MO3BOMSIET BbISBUTH MNPEAKOBLIE
rannoTumbl, y4acTBOBaBLUME B 3THOreHe3e HapodoB. [10 COBOKyMHOCTU
NOMyYeHHbIX AaHHbIX CAEeNnaHo NPeanosioXeHne O Ponv reHeTUYEeCcKoro
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apenda B agemorpadumyeckon uctopym ygmyptoB M 06 yvactum
ahbdekTa ocHoBaTenNs Mo OTLOBCKOW MUHUN B 3THOreHese 3ayparbCKux
Bawkup. B uenom, No gaHHbIM O cMCTEME TpeX MapKepoB (ayTOCOMHbIX
nokycos, Y xpomocomsl n MTOHK) dopmupyeTcs LenocTHas kapTuHa
reHeTUYeCKNX B3anMOOTHOLLEHUI aHanM3npyemblx Hapoaos.

ETHNOGENOMICS OF EURASIAN PEOPLES

Khusnutdinova E.K., Kutuev LLA., Khusainova R.l.,
Bermisheva M.A., Akhmetova V.L., Yunusbaev B.B.,
Villems R.*

Institute of Biochemistry and Genetics, Ufa Scientific Center RAS,
450054, Ufa, Pr. Oktyabrya, 69; ekkh@anrb.ru.
*Estonian Biocenter, Tartu

Here we present our results on study phylogeography of mtDNA and
Y chromosome in a nearly comprehensive list of Altaic and Uralic
speaking Eurasian populations. Altogether, we have analyzed about
8,000 mtDNAs and Y chromosomes in 37 populations of East European
Plain. The results enforce a comprehension that a linguistic
classification of populations, relying on language family trees, is not a
reliable approximation to understand genetic history of the Uralic and
Altaic language speaking peoples.
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ONPEOENEHUE )XN3HWN B KOHTEKCTE EE
MPONCXOXOEHWUA

l0.H. XXypaBneB

Buornozo-noyserHsbiti uHemumym [JBO PAH, Bnadusocmok, 690022,
np. Cmonemus, 159, zhuravlev@ibss.dvo.ru

CoBpemeHHas XWN3Hb npencraensaet cobon CNoXHoe
MHOFOYpOBHEBOE HBIiEHME, TaK 4YTO KpaTkoe W u1cYeprbiBaoLee
onpegerneHne XnsHn Bpsag Nm Bo3MOXHO. lNpenstcTtBneM K BbipaboTtke
Takoro onpegeneHnst MoXeT ObiTb Takke N HeAOCTAaTOYHOCTb CBEAEHMWN
O CywHoctTu >usHu. B camom pgene, psig  BaXHbIX KayecTs,
CBOMWCTBEHHbIX XUBbIM CUCTEMAaM M XWU3HU B LIENOM, BKNOYaeTcs B
onpeaerneHnst ToNbKo B camoe MnocrefHee Bpems.

Tak, B KOHCTpPyMpOBaHWW NpenduonorMyecknx Moaenen Xuebix
CUCTEM 3KOCUCTEMHbIE NPeAcTaBneHns Yyacto oTcytcteoBanun. OaHako,
€CNM BO3HWMKHOBEHWE >XU3HM CBA3bIBaTb C Havarom 3BOMOLMU, Mbl
Hen3BEeXHO OOMKHbI Yy4YUTbIBaTb M BHELUHWE CWMbl, OCYLLECTBISOLME
oTbop. dpyrMmu cnoBamu, NPeACTaBEHNS O CYLLHOCTU XW3HU N O ee
NPOUCXOXAEHNUN He MOryT OblTb MOMHBIMM  MpPU  U3BATUM WX U3
3KOCUCTEMHOIO KOHTEKCTA.

UHdopmaLmoHHas PyHKUNSA KU3HU (coBpemeHHoOM unm
BO3HMKAOLLEN) YacTO CBOAUTCA K XPaHEHU0 U pasBepTbiBaHWUIO
reHeTM4eckon MHopmaunm (3KCNPeccun reHoB), YTO OnpeaerieHHo He
ncyepnbiBaeT MHPOPMaLMOHHBIX NMOTOKOB B XMBOW cucteme. B To e
BpPEMS  BO3HMKHOBEHME  TaKMX  COBEpPLUEHHbIX  MPOLIECCOB Yy
npegbuonornyeckMx 1M MNepexogHbiX  CUCTEM  MpeacTaBnseTcs
ManoBeposTHbIM. Boobuie, cnctema reHeTuyeckon MHgopMauun B ee
KOMMYHUKaTUBHOM (LLleHHOHOBCKOM) BapuaHTe npeacTaBneHa TOMbKo B
aBTOHOMHbIX MNOACUCTEMAX XW3HW - OpraHusamax, 4YTo 3acTaBnseT
3agymbiBaTbCa O MNpupode ApYrMx WMHEMOPMAaLMOHHbIX MpPOLIECcCcoB, B
YaCTHOCTU CBA3aHHLIX C AudypepeHumaumnen KpyrnHbIX TakKCOHOB,
XMaTtycom U1 npoueccamu akcnaHcun. OcTaeTcsa HegoOLEeHEHHbIM
CXOACTBO ypaBHEHMI KOnMyecTBa MHGOPMAaLMU U 3HTPONUM, a Takke
CBSI3b 9TOr0 CXOACTBA C NepexodHbIM NepMogoM 3BOSOLIMN.

CyuwiectByeT rnybokoe npoTMBOpeYME Mexay MNOBCEMECTHbLIM
NpoKnamMmmpoBaHMeM MPUHLMMNOB CUCTEMHOrO MOAXO4A B onpeeneHun
XKU3HU " CcBOOOAHLIM MaHunNynMpoBaHnem MOHATUAMMU,
npuHagnexaliMmm K cuctemam pasHoro ypoBHsi. Mo kpanHen mepe B
paboTax NO NPOUCXOXAEHUIO XWU3HW, MOHATMA "KMBOE", XU3Hb" W
"KMBOW OpraHn3M" B3aMMHO 3aMEeHSATCA B BonblMHCTBE Ny6nvkaumn.
Ocoboro paccMOTpeHns B 3TOM CBSA3M  3aCfy>KMBAET TMOHATME
"MUHUMarnbHasa XN3Hb".

B coobweHnn npuBOOUTCA HECKONbKO BapuaHTOB oOnpeaeneHun
XM3HW, OTPaXatoLLMX COBPEMEHHbIE 3HAHWSA €e CTPYKTYpbl U pyHKUMN, 1
aHanM3upyrTCs Te SfEeMEHTbl, KOTOPble [OIMDKHbI ObiTb MNpPUCYLLM
NpoCTeNLLEN IBOMIOLMOHUPYIOLLEN eaUHULIE.
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Direction 8 OP-35
DEFINITION OF LIFE IN THE CONTEXT OF ITS ORIGIN

Yu.N. Zhuravlev

Institute of Biology and Soil Science, Russian Academy of Sciences,
Far Eastern Branch. 100-letia, 159, Vladivostok, 690022, Russia,
zhuravlev@ibss.dvo.ru

Present-day life represents a complex multilevel phenomenon being
so diverse in its manifestations that short and exhaustive definition of life
is hardly possible. Not only the high level of complication of the defining
phenomenon but restricted information about its essence too can be
obstacle to the elaboration of such definition. Really, some important
characteristics of living systems and life as a whole (systemic,
ecosystemic, and information ones) are included in definitions at the
most recent time.

Thus, ecosystemic representations were absent for a long time in the
theories concerning the early stages of evolution and in the modeling of
pre-biotic systems. But if we assume the life starts with the beginnings
of evolution, we have to take into consideration the external forces
driving selection. In other words, being extracted from ecosystemic
context the conceptions of life essence and of its origin can not be
complete.

Information function of life (recent or originated) is often reduced to
storage and unfolding of genetic information (gene expression), what is
not exhausted the real complexity of information flows in living system,
and beginnings of such perfective processes in pre-biotic and
transitional systems is highly unlikely. In general, system of genetic
information in its communicative (Shennon’s) variant exists only in
autonomic life’'s subsystems — organisms. Thus, defining the life, we
have to keep in mind the nature of another information processes, in
particular, connected with differentiation of large taxons, hiatus and the
expansion processes. The resemblance of equations of information
quantity and entropy as well as relation this resemblance with transition
step of evolution are not properly evaluated.

Ordinary proclamation of the systemic approach principles in life
definition conflicts with free manipulation by terms belonging to the living
systems of different levels. At least in the most publications devoted to
life’s origin, definitions of “living”, “life”, and “living organism” are freely
interchanged. Thereupon, the definition of “minimal life” deserves a
particular consideration.

In this report a few variants of life’'s definition reflecting the recent
knowledge of its structure and function are presented and those elements
which must be inhered in the simplest evolving unit are analyzed.
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OP-36 Direction 7
COMPARATIVE ANALYSIS OF THE 2La INVERSION
BREAKPOINTS IN THE ANOPHELES GAMBIAE COMPLEX

Igor Sharakhov*, Jonathan Kayondo, Maria Sharakhova,
Neil Lobo, Bradley White, Lee Goeddel, David Williams,
Frank H. Collins, Nora J. Besansky

Center for Tropical Disease Research and Training,
University of Notre Dame, Notre Dame, IN 46556, USA;
*Department of Entomology, Virginia Tech, Blacksburg, VA 24061, USA.
Fax: 540 231-9131, E-mail: igor@vt.edu

Inversions play an important role in local adaptation within species
as well as in diversification of lineages in Diptera. The African malaria
mosquito Anopheles gambiae represents a complex of seven
morphologically similar species. The 2La inversion is polymorphic in
Anopheles gambiae s.s. and is associated with susceptibility to
Plasmodium and with adaptation to an arid environment. This inversion
is fixed in An. merus and An. arabiensis. To investigate the evolutionary
history of the 2La inversion we have cloned and sequenced DNA from
the inversion breakpoints of these three species. The correspondence
between the An. gambiae PEST (2La+/+) genome sequence and the
polytene chromosome complement allowed us to identify BAC clones
that cross the inversion breakpoints. Subsequent analysis identified the
candidate segment of the BAC clones for use as a probe to screen the
genomic libraries of the SUA (2La/a) and Bamako (2La/a) strains of An.
gambiae, and the genomic library of An. merus (2La/a). Sequencing, in
situ and in silico analyses of the positive clones and subclones
confirmed that the proximal and distal breakpoints were recovered from
the SUA, Bamako, and An. merus library. This is the first successful
cloning of chromosomal inversion breakpoints in An. gambiae s.s. The
breakpoints from An. arabiensis were obtained by PCR. Molecular
comparison has revealed that the breakpoints in An. gambiae, An.
arabiensis, and An. merus have the same nucleotide position. Previous
studies suggest that the two principal malaria vectors of the complex,
An. gambiae and An. arabiensis, are not sister taxa. Probably, they
share the same inversion because of introgression that took place in the
past. Intra- and inter-specific comparative analysis of the sequences
surrounding the breakpoints has been focusing on identification of
insertions/deletions, genes, transposable elements and other repetitive
DNA sequences, and on estimation of the nucleotide polymorphism and
divergence. This data are being used for the reconstruction of the 2La
inversion origin and evolution.
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Direction 6 OP-37
PUTOCIMNPEOUHI KAK OCHOBHOE 3BEHO
MEXAHU3MA 3BONOLUU

HeBckun B.H.

TuxookeaHckuli uHcmumym 2eoepaguu BO PAH,
Bnadusocmok, 690041, nevsky@tig.dvo.ru

M3BecTHO, 4YTO MOYTM BCE BbLICOKOPAHIOBbLIE TaKCOHbl BbICLUMX
pacTeHUn MMEIT IKBATOPUarbHOE NMPOUCXOXAEHNE, T.e. NOABMASIOTCA B
3KBaTOpUanbHOM nosice Ha 6onee HM3KOM CTpaTUrpadyeckoM YpOBHE,
4YyeMm 3a ero npegenamu. Bo Bpems MOTEMNEHUA OHW MUIPUPYIOT B
bonee Bbicokne wWnpoTbl. C.B. MelieH, o60ocHOBaBLUMI 3TOT MpoLiece,
HasBan ero dwutocnpeauHrom. BnocneactBum 3Tm MurpaHTel nubo
nucyesalT MNpu o4vepedHoOM MoxonofaHuu, nubo yaepxuBalTcd Ha
HOBOM MeCTe, HO C He3HauuTernbHbIM W3MEHeHMeM cBoer obLien
opraHu3auuu, U galT Havano HOBbIM BuAaaMm, pogam U, pexe, bonee
BbICOKMM MO paHry TakcoHam. Mogenb C.B. MeiieHa moxeT ObiTb
npeactaBneHa Kak OCHOBHOE 3BEHO  MexaHusMa  3BOMouuMU.
duTtocnpeouHr Bcerga CconpoBOXAaeTcs o0paTHbIM MPOLIECcCOM, He
CUMMETPUYHBIM npsiMoMy. [Mpu MoxonogaHuuM w3 BbLICOKMX LUMPOT B
HU3KMe CcOBUralTCca YyXe npeobpasoBaHHble ¢opmbl. OHM uMetT
MopcporeHeTU4eCkne OTNnYMSA OT MPeaKoBbIX POPM, He Hocswwme, B
HEKOTOpPbIX Cny4asx, MpUHUMNUanbHOro xapaktepa. [naBHOe WX
oTnnune — 6Gonee BbICOKasi CKOPOCTb OHTOrEHe3a, yXe MoryyYmnBLIas
reHeTuyeckoe  3akpenneHue, W,  COOTBETCTBEHHO,  MeHbLuas
NPOAOIMKUTENBHOCTb XKU3HU BCNeacTBue bonee CYpOBBbIX
KNMMaTU4eCcknux YCroBMW U CBSA3AHHOW C 3TUM WHTEHcudukaumen
obmeHHbIX npoueccoB. Cpean MUrpaHTOB €CTb Takue, KOoTopble
COXPaHSAT CMoCcOBHOCTb CKpewmBaTbCd C MNpeakoBbiMK  hopMamu,
OCTaBWMMWUCS B MpuaKBaTopuarbHOW 30He. VIMEeHHO 3decb MU
NPOUCXOAMT (POPMMPOBaAHNE HOBOTO BMOA, COBEPLUALLErO OTPbIB OT
obenx poantenbckmx opm. MexaHnsm ero obpasoBaHus 3akmnoyaeTcs
B rmbpuavsaumm npeactaBuTenen OByX MOPOreHeTU4eCKn MNOXOXKMX
Opyr Ha gpyra BMaoB (NoaBuOoB, pac) C pa3HoW CKOPOCTbIO OHTOreHe3sa.
B panbHenwem aToT NpUHUUNUaNIbLHO HOBLIM BUA U AaeT Havano HOBbIM
TakcoHaM BbICLUMX NOPSAKOB. [MaBHbIN UTor — YOPMUPOBAHME HOBbIX
OpPraHoB Pa3MHOXEHUS NP HE3HAYNTENBbHOM U3MEHEHUUN BEreTaTUBHbIX
yacten, npoucxopswee B Buge canbtauun. [Npsmas u obpaTHas
«BOMHbI» huUTOCNpeanHra (buocnpeanHra) NpUBOAST K NPOrPECCMBHOMY
pasBUTUIO, UM K  CTPYKTYPHO-(PYHKUMOHANBHOMY  YCITOXHEHUIO
opraHu3moB-rmbpuaoB. mMbpuansaums 1 nocregyoLwasi reTepoxXpoHns
npou3BoaMT  (DYHKUMOHANbHYK  MEpPecTpoviky  rpynnsl  ocoben,
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OP-37 Direction 6
HaXO,EI,HLIJ,eVICH B 30HE KOHTakKTa. |-|O—BI/ILI,I/IMOMy, B TaKux cnyqaﬂx
yHKLUMOHamnbHas, a 3aTemM U Mopdonorndyeckas AnMBepreHuns crapbix
OpFaHOB I'Ipe,CI,CTaBJ'IﬂeTCFl Jy4ylwnm BbIXO4O0OM. OpFaHVI3M oTBeY4yaeT Ha
BHe3anHbIn (byHKLI,I/IOHaJ'IbeIVI ONCCOHaHC YCIOXHEeHNEM cobcTBeHHOM
CTPYKTYpbl.

PHYTOSPREADING AS THE MAIN LINK OF EVOLUTION

V. Nevsky

Pacific Geographical Institute, Russian Academy of Sciences,
Vladivostok, Russia

Phytospreading model of S. Meyen implies the presence of a reverse
process. To the end of the inverse half-period of the phytospreading
wave, the equatorial (parent) and migrated forms, which belonged
earlier to the single species, are met. The two related groups (species,
subspecies, or races) have different rates of ontogenesis. Organisms of
the new species are further raising their morphological and functional
complexity due to hybridization and heterochrony.
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Problem of abiogenic synthesis and chemical evolution
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of Earth formation to the beginning Archaean






PP-1
ORIGIN OF PRE-BIOTIC METABOLISM ON THE BASIS OF
LINEAR MULTIVARIANT OLIGOMERIC AUTOCATALYST

S.l. Bartsev, V.V. Mezhevikin

Institute of Biophysics SB RAS, Krasnoyarsk 660036, Russia;
bartsev@online.ru; vlad_me@akadem.ru

According to proposed working concept the predecessors of living
cells were self-reproducing phase-separated particles being
autocatalytic systems, which realized their duplication at the expense of
energy coming from "base reactions" (that is a reactions proceeding
with energy liberation) of global and local planet-chemical cycles, and
substances presenting in an environment.

Major stage of evolution of phase-separated autocatalytic systems
was the occurrence of pre-biotic metabolism inside them. For the course
of metabolic reactions the presence of catalysts is necessary. We
suggested a model of linear multivariant oligomeric autocatalyst, which
reproduces itself from monomers of a various nature entering particles
from the outside. The chemical activation of these monomers occurs at
the expense of energy of base reaction. Oligomerization occurring
randomly results in the formation of various sets of linear molecules.
Different sets can display various catalytic properties necessary for
catalyses of metabolic chemical reactions including oligomeraze activity.
At the further evolution monomers themselves can be synthesized
inside particles from simple substances entering from the outside.

The functioning of linear multivariant oligomeric autocatalyst gives a
key to understanding of possible mechanism of occurrence of cellular
genetic system. The linear chains obtained at functioning of the
multivariant autocatalyst can realize specific consequence of monomers
binding to growing oligomeric chain as a result of weak interactions
between monomers and "matrix" oligomeric chain. It is possible if one
part of a monomer participates in providing catalytic properties, and
another one — in providing matrix interactions. The particular example of
similar oligomer synthesis was suggested by Altstein (concept of pro-
gene).

In our work the analysis of properties of the multivariant autocatalyst
functioning in flow reactor of ideal mixing is conducted. The limits of its
stationary existence depending on flow rate and the distribution of
oligomer length depending on the constant of oligomerization rate are
estimated.

This work was supported by Integration project SB RAS No.148
«Self-organization, Catalysis and Chemical Evolution».
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PP-2
LIFE ORIGIN: APPROACHES TO EXPERIMENTAL MODELING

S.l. Bartsev, V.V. Mezhevikin

Institute of Biophysics SB RAS, Krasnoyarsk 660036, Russia;
bartsev@online.ru; vlad_me@akadem.ru

Huge amount of various hypotheses about origin of life is proposed
up to now. The progress in understanding of the problem is not possible
without experimental modeling at least of basic stages of pre-biotic
evolution. However before the beginning of experimental modeling it is
necessary to develop clear and non-contradictory (from the point of view
of modern scientific knowledge) concept of life origin, which could be
verified in laboratory.

According to proposed concept of molecular chemical evolution
primary living beings have arisen as a result of selection and
complication of autocatalytic phase-separated systems (phase-
separated particles containing autocatalytic metabolism inside) under
flow condition. This selection occurs at the expense of energy coming
from so called "base reaction" delivering high-energy low-molecular
compounds, which energy is used for synthesis of autocatalytic system
components. Initial simplest autocatalytic systems have arisen as a
result of self-assembly from various organic compounds producing in
small amounts by different physical processes (UV, electric discharges,
volcano activity etc.) independently of the base reaction. The selection
occurs among only those autocatalytic systems, which could be able to
conjugate with base reaction and to use its energy for autocatalysis.

Pre-biotic metabolism in phase-separated particles arises due to
occurrence and functioning of random linear oligomeric autocatalyst
inside them. The metabolism provides amphiphiles for the membrane of
a particle and monomers for the synthesis of autocatalyst molecules.
Under certain conditions statistically synthesized pool of oligomeric
autocatalysts can be canalized by means of interaction between
monomers and the autocatalyst chain, which at the further evolution will
result in the occurrence of a simplest genetic system in phase-
separated systems.

The given concept makes the problem of chirality inessential, and
also solves the problem of Quastler connected with the impossibility of
self-assembling of even simplest living systems for reasonable time.
The origin of pre-biotic systems is possible practically in any place,
where considered conditions take place, and the chemical bases of
these systems can be considerably differ. It allows to organize
experimental studying of initial stages of life origin, and consider these
experiments as quite realizable under laboratory conditions affair.

This work was supported by Integration project SB RAS No.148
«Self-organization, Catalysis and Chemical Evolution».
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PP-3
ESSENCE AND PRINCIPAL ATTRIBUTES OF LIFE

S.l. Bartsev

Institute of Biophysics SB RAS, Krasnoyarsk 660036, Russia;
bartsev@online.ru

The question on the essence of life as phenomenon is the key one
for astrobiology, since the answer to this question determines "breadth
of our outlook". Taking Earth's version of life as the pattern extremely
under-estimates our estimation of the probability of life origin and
respectively expected probability of extraterrestrial life discovery. In the
paper the hypothetical key attribute of life in general is selected on the
base of comparative analyses and deductive inference. Simulation
conducted on the base of neural network model shows that the same
function could be realized by means of great variety of structures, which
originated in the course of an evolutionary process. So multiplicity of
evolutionary outcomes essentially increases the probability of final result
- realization of an integrated function providing fitness to environment.
Life as the integrated function can be realized via great variety of
development ways and structures. A logical consequence of definitions
for life as phenomenon is suggested. Final one is “Life is specific
organization of informational and energetic processes coupling,
enabling choice-making, and displayed as anomalies of different kinds”.
Some examples of quasi anomalies are considered in the paper:

1. Seeming breaking of mechanics laws (for example, acceleration of
center of gravity without external force).

2. Abnormal deviations from average probabilities. For example,
straight-line (non-random) motion of bacterial cell differs from Brownian
motion of physical particles.

3. Shape of plants is historically fixed consequence of choices
overcoming the law of gravity.

4. Local chemical anomalies — complex patterns of dynamics. For
example, lag phase in batch culture of microorganisms, changing of
internal composition of cells and blood before wintertime, local
concentration of high-energy compounds.

5. Some deviation from thermodynamics regularities — abnormal
(non-equilibrium) dynamical chemical spectrum (including primordial
life), non-equilibrium temperature distribution.

Presented in the paper sweeping generalization is not rigorously
proven, however it can play heuristic role in increasing the level of
specificity of searching for extraterrestrial life.

This work was supported by Integration project SB RAS No0.148
«Self-organization, Catalysis and Chemical Evolution».
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PP-4
ON AUTOWAVE MECHANISMS OF CRUST FORMING ON
COLD PLANETS OF SOLAR SYSTEM NEAR ABSOLUTE

ZERO OF TEMPERATURES (NON-ARRHENIUS
MECHANISMS OF FAST CHEMICAL EVOLUTION OF
MATTER IN UNIVERSE)

V. Barelko, I. Barkalov, D. Kiryukhin, A. Pumir*

Institute of Problems of Chemical Physics RAS, Chernogolovka, Russia
barelko@icp.ac.ru
*Institut Nonliraire de Nice, CNRS, Nice, France alain.pumir@inin.cnrs.fr

The work proposes new approaches for explanation of a many-
centuries mystery concerning of nature of super-fast chemical solid
state evolution of matter in the Universe under temperatures near to
absolute zero and also chemical mechanisms of forming of the solid
crust on the cold planets of the Solar system.

The concept is based on discovered two decades ago non-usual
autowave  self-propagation phenomena of anomalous fast
transformations in the cryo-chemical reactions[1-3]. These travelling
waves had velocities equal to ones in most fast high temperature
processes of combustion nevertheless the transformations were
realised under temperatures 4-77 K (in liquid helium and nitrogen). The
chemical solid state waves initiated by local brittle fracture propagated
layer by layer over the frozen sample of reagents . The chemical
reaction starts on the surface resulting from local brittle fracture of the
solid matrix. Temperature gradients arising during the reaction lead to
further dispersion of the reacting sample. This feedback mechanism
leads to propagation of autowaves of chemical conversion. Such an
autowave regime is observed for several classes of reactions
(hydrocarbon chlorinating, olefin hydrobrominating, polymerization and
copolymerization). The classical Arhenius concept could not explain the
phenomenon so the Arrhenius rates of the reaction for such super low
temperatures are almost equal zero. These observations lead to a
completely new autowave concept of chemical activity in solid state.

The developed theory of the phenomenon rests on the assumption
that a mechanical energy accumulated in solid matrix can be
transformed into a chemical energy even at extremely low temperatures,
therefore leading to rates of chemical transformation many orders of
magnitude larger than predicted by classical Arrhenius factors. This
energy transformation is a result of self-sustained brittle disruption
(dispersion) of solid matrix and this phenomenon may be named
“autowave self-sustained tribo-chemical mechanism”.
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PP-4
The first simple theoretical model of autowave processes in solid-
phase cryochemical reactions was proposed in [1-3]. The model
considered was constructed on the physical scheme that brittle fracture
is induced by thermal strain from reaction heat generation. That is, the
mechanical stresses were replaced by temperature gradients, assuming
an unambiguous correspondence between them. This assumption
greatly simplifies the model: it makes unnecessary to consider the
mechanical equations, and reduces the analysis to only one heat
balance equation in which, instead of the limiting brittle breakdown
stress, a critical value of the temperature gradient is introduced as a
parameter. This model had a general theoretical significance because it
opened a new class of the thermal models in the generalized
combustion theory where the classical non-linear (Arrhenius)
dependence of reaction heat-release on the temperature is changed to
a non-linear step-like function of temperature derivative. The theory is
being developed by the work [4] which are investigating different
bifurcation phenomena concerning of critical conditions with parameters
of heat-transfer, sample sizes, and also with thresholds of “cold” ignition
of autowave transformation in frozen reagents by local disruption etc.
We suppose the autowave hypothesis may give an ideological base
of fast cryochemical evolution of the cosmic substances. In particular,
one can imagine the formation, from the frozen mixture of elements, of
compounds such as ammonia and methane that are found in
appreciable amounts in crusts of the cold planets of the Solar system.
More complex molecules may be also formed in such autowave mode
from the elements under the conditions of interstellar dust, comets, etc:
different aldehydes, HCN-derivatives, polymer-like substances. It is
possible to imagine a next stage of evolution, at which a mixture of solid
ammonia and hydrocarbons dispersed in the “solar mill” can form
simplest aminacids as the foundation of further prebiological autowave
evolution in the super-cold cosmic conditions .

1. V.V.Barelko, |.M.Barkalov, D.P.Kiryukhin et al
Adv.in Chem.Phys. 1988, V.74, P. 339-384
2. V.Barelko, I.Barkalov, D.Kiryukhin et al
Russian Chemical Reviews, 1990, 59(3), P.205-218
3. D.Kiryukhin, V.Barelko, and |.Barkalov
High Energy Chemistry, 1999, V.33, No.3, P.133-144
4. A.Pumir, V.Barelko Eur.Phys.J.B, 2001, V. 22, No 1, pp. 71-77
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PP-5

A THEORY OF CATASTROPHICAL AUTOWAVE DECAYS OF
METASTABLE PHASE STATES IN SOLIDS AS A NEW
APPROCH FOR EXPLANATION OF MECHANISMS OF
GEOTECTONICS PHENOMENA AND EARTHQUAKES

V. Barelko, A. Pumir*

Institute of Problems of Chemical Physics RAS, Chernogolovka, Russia
barelko@icp.ac.ru
*Institut Nonliraire de Nice, CNRS, Nice, France
alain.pumir@inlin.cnrs.fr

This work is an attempt to form a nonlinear theoretical model for
describing of mechanisms of initiating and dynamics of moving in time
and space of geotectonic phenomena and earthquakes. A base of the
model is the “gasless detonation”, supersonic wave theory created in
[1,2] for explanation of catastrophically fast decays of metastable phase
states in solid matter. The notions was developed for different solid
transformations in cryochemistry, in physics of semiconductors, in
physics of explosives sensibility to friction and shock. Possibility of
application of the theory to geophysical processes is based on a
hypothesis that geotectonics phenomena and earthquakes are a result
of catastrophycal phase transitions in rocks of Earth Crust. Classical
theory of polymorphism describes a lot of metastable phases in earth
rocks but never investigated dynamics of the transitions between them.
A bifurcation approach to modeling of the geological phenomena is
proposed in the present work.

The phenomenon is modeled by coupling the reaction diffusion
equation, describing chemical or phase transformations, and the wave
equation, describing elastic perturbations. The coupling considered in
this work involves (i) a dependence of the sound velocity on the phase
(chemical) field, and (ii) the destruction of initial phase (chemical)
equilibrium when the strain exceeds a critical value: such critical strain
destroys the matrix because of difference of initial and finishing products
densities and induces phase (chemical) transformation. Both the case of
an initially unstable state (first order kinetics) and metastable state
(second order kinetics) are considered. An exhaustive analytic and
numerical study of travelling waves reveals the existence of supersonic
modes of transformations. The very important for geotectonics problem
of ignition (starting) of earthquakes catastrophic waves by local
disturbance in earth rock is investigated. With the present model, the
critical strain necessary to ignite gasless detonation by local
perturbations is determined.
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PP-5
There are discussed some works of geophysicists [3,4] in which a
phase transformation concept was used for explanation of earthquakes
phenomenon. There is discussed the question about possibility of
laboratory experimental modeling of earthquake with example of super-
fast decay of metastable silicate glasses — chemical analogues of earth
rock matter (explosives of “Prince Ruppert Drops”[5] and “Tempered
Glasses”[6]).

A.Pumir and V.Barelko, Euro.Phys.J. B, 1999, V. 10, P.379

Pumir A. and Barelko V. Eur.Phys.J., 2000, B 16, , P. 137-145

C.Meade and R.Jeanloz, Nature, 1989, V.339, P.331

D.Sornette, Phys.Reports, 1999, V.313, P.238

T.MonskoBa, N.®omuH, O.KapnuHckun, Joknagbl PAH, 1993, T.311, C.431
J.S.Olcott, Science , 1963, V.140, P.1189
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PP-6
MOMENMPOBAHVE MPOLIECCA KOATYNSILUA B
NPOTOMNAHETHBIX AUCKAX

BAaTkuH lO.B.1, MapkenoBa 1.B.2

1I/IHcmumym 8blyuc/uUmMenbHOU MameMamuku U MamemMamu4ecKkol
eeogpusuku, Hoeocubupck, 630090, Poccus,
npocrniekm Akademuka JlaspeHmbesa, 6,
2MHcmumym kamanu3sa um. I".K. bopeckosa, Hosocubupck, 630090,
Poccus, npocrniekm Akademuka JlaspeHmbeea, 5.

B n3y4eHun nponcxoxaeHns 1 3BonoLmun uocgepbl BaXXKHOE MECTO
3aHMMaeT 13yyeHne nepuoga opMmpoBaHus nnaHeT. B cBoto oyepeb
B O9TOM npouecce CyLleCTBEHHOe MeCTO OTBOAUTCH npoueccy
Koarynsiumm — CIMSIHUIO YacTuL, NPy HEYNPYrom NapHOM CTOJIKHOBEHUM.
OTOT npouecc OnNUCbIBaeTCcsl  MHTerpanbHo-anddepeHumnansHbIm
ypaBHeHnem CMOMyXOBCKOro, KOTOpPOE peLlaeTcsl YMCIIEHHO BMECTE C
YPaBHEHUSMUN Ta30BOV OMHAMMUKWN, YPABHEHUSMU OBWKEHUSA 4acTul, 1
YPaBHEHUAMU XUMUYECKOM KUHETUKM OTAENbHO B KaXOon siyYenke
NPOCTPAHCTBEHHON CeTKW. [Ins YMCneHHOro MoaennpoBaHus npoLecca
Koarynaumm Het OBLLENPUHATON CXeMbl, MNO3TOMY peanu3oBaHbl [Ba
meToaa.

MeTog nNpsiMOro MogenupoBaHWsl 3akniovaeTcs B NpeacTaBreHuun
cUCcTeMbl YacTuy, B Buae Habopa mMacCc U B BbIMMCIIEHUM BEPOSITHOCTU
CNNSHMA ABYX M3  HUX Ha KaXaom Liare no BpemeHu. Yactuubl,
npeTeHayLwme Ha Koarynsuuioo, BbIOUpPAKTCA ClyvyanHO B 3adaHHOM
obbeme npocTtpaHcTBa.  [JOCTOMHCTBO meToda CoCTOUT B
MOOENMpPOBaHMN CaMoro npoLecca CrusiHUS, a He peLUeHUs ypaBHEHMS
CmonyxoBckoro. K ero HegoctaTtkaM MOXHO OTHECTU CHUXEHWe
TOYHOCTU MPU YMEHBLUEHNN YMCna YacTul, B CUCTEME.

B meToge umcen 3anofniHeHMs MOOENMPYETCS LOUCKPETHbIA CMEKTp
Macc 4actul B Buae MNocrefoBaTeNbHOCTM YUCEN, XapaKTepusyroLmx
KONMM4ecTBO yacTuy, JaHHOMN Macchbl. C BEPOATHOCTLIO,
NponopLMOHANbHOM KONMMYECTBY 4YacTuu, BbIOMpaloTcs ABE YacTuupbl,
nognexaiime koarynsuumu, u NpoOMeXyTOK BpeMeHW, 3a KOTOpbI 3Ta
koarynsauma npoucxoamnt. KoOHeYHbI pesynbTaT NnpeacTaBnsaeTcs B Buae
OHOM YacTuLibl U3 LLIAPOB NOCIe HeYNpPYroro CTOSIKHOBEHUS.

lMpoBeOeHHble TecTbl MoOKas3anu, 4YTO CO34aHHble anropuTMbl
npuemnemMbl Ofs pPelieHnst 3agavM O YUCIIEHHOM MOAENMPOBaHUN
npouecca koarynsauumn. OpgHako NS MoAenupoBaHus  Mpouecca
Koarynsumm B NPOTOMMaHETHbIX AUCKax HeobXOAMMO MpPOBECTU WX
MoanduKaumo ans MHOronpoLeccopHbix 3BM.
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COAGULATION PROCESS SIMULATION
IN PROTOPLANET DISKS

Yuri V. Vyatkin, Tamara V. Markelova*
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SB RAS, Novosibirsk, Russia
*Boreskov Institute of Catalysis SB RAS, Novosibirsk, Russia

Coagulation plays a vital part in the processes forming of planets.

Two algorithms of modeling coagulation were realized. Tests have
shown that these algorithms allow solving this problem.
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BO3MOXHbI ABMOTEHHbIN NYTb NOSBNEHUS
KUCNOPO[IA B NEPBMYHON ATMOC®EPE 3EMNM

EscracdhbeB B.K.}, Bycnos M.M.?
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a.s1. 4199, Upkymck 664033, E-mail: evs@lin.irk.ru
“WUrcmumym 2eonoauu OMITM CO PAH, yn. akademuka Kornmioza, 3,
Hoeocubupck 630090, E-mail: misha@uiggm.nsc.ru

OTHOCUTENBHO MPOUCXOXAEHUS aTMOCHEPHOro Kucrnopoga obiie-
NPU3HAHHOW Ha CErofHsILUHWIA OeHb SIBMASETCA TOYKa 3pPEHUd, YTO OH
nosiBuncsa B aTmocdepe Gnarogaps (poTOCUHTE3y. AnbTepHATUMBHBIE
abuoreHHble NyTW 0 CUX NOp BCEPbE3 HE paccMaTpyBarnucChb, XOTS OHU
TeopeTnyeckn He ucknovarTcd. OgHa Takas BO3MOXHOCTb COCTOUT B
doTonm3e BoAbl MoA AeNcTBMEM YNbTpadMONeToBOro W3nyvyeHus
ConHua. B pa6ote [1], Hanpumep, onucbiBaeTcsa nonvmep, Katanumsu-
pyloLwuin aToT npouecc. [pyras BO3MOXHOCTb OCHOBaHa Ha W3BECTHOM
ABMEHWUM Mbe3oanekTpudeckoro acpdekta. B npupoae cylectsyoT Mu-
Hepanbl, obnagatoLimMe 3TMM CBOMCTBOM, Hanbonee pacnpoCTpaHEHHbIN
N3 KoTopbIX a-kBapy, [2]. Mpn TEKTOHUYECKUX NOABWMKKAX 3E€MHOW KOpbI
Ha rpaHsx KBapua MOryT ObiTb peanu3oBaHbl 3apsfbl, 4OCTATOYHbIE
ONs NpoTeKkaHUs 3NeKTponv3a BOLHbIX PacCTBOPOB COMeln, KakoBbiMU B
OONbLUMHCTBE CBOEM SIBNAOTCA NPUPOOHbIE BoAbl. TpeTun nyTb npea-
nonaraet o6pasoBaHVe B BEPXHUX CMOAX 3€MHOM KOPbI ranbBaHNYeCKmX
nap, Hanpumep Cu-Au, Kak MCTOYHMKA Toka Ans anekTponm3a. OcHoB-
Hble MPOAYKTbl 3MEKTponmM3a — MOSEKYNsapHble BOOOPOA M KMCnopoa.
Bogopoga, kak nérkmn ras (un = 2 D), yxoann B BepxHue cnon atmocde-
pbl 1 paccevBarncsa B KOCMU4eckoe MpocTpaHcTBO. Mor Takke mcnonb-
30BaTbCs MAPOreHOTPobHbIMKM  MUKpoopraHuamammn [3]. Kucnopog,
p =32 D, noctynan B atmMmocdepy.

MosiBrneHune kucnopoda B nepBuYHoON atMocdepe 3emMnum NpuBeno K
CTPEMUTENbHOMY YBENUYEHUIO XUMMUYECKOro pasHoobpasus coeauHe-
HWUA BCNEACTBME pPeaKLM OKUCIEHWS, B TOM YMCre BO3HWUKIM nopdu-
PWHOBbBIE CUCTEMBI, CNOCOBHbIE K hoToceHcubunusauun. Ho, rmasHoe,
NOSIBUNUCbL OpraHvW3mbl, YCBOMBLUME HOBbLIA UCTOYHMK SHEPINM — peak-
LUN OKMCNEHMsl, — HaMHOro Gornee adekTuBHE aHaspobHoro. 3To
CTMMYNMpOBaro, No HaweMy MHeHuo, obpasoBaHne HPOTOCMHTETUYE-
CKUX CUCTEM, OABLUMX XXMBOMY OFPOMHBIN PECYPC SHEPIrUM, 3aKMOYEH-
Hbi B CornHue.

1. D.-L. Jiang, C.-K. Choi, K. Honda, W.-S. Li, T. Yazawa, T. Aida. Photosensitized
hydrogen evolution from water using conjugated polymers wrapped in dendrimeric
electrolytes. J. Am. Chem. Soc., 2004, 126, p. 12084-12089

2.  ®uanyeckun crnoapb, ToOM 4. [MaBHas pefakuust TEXHUYECKUX SHLMKMoNneaun u
cnosapew, Mocksa, 1938, cTp. 463-466

3. 3aBapauH I'. Mukpobbl aepxat Hebo. Hayka u3 nepsbix pyk, 2004, Ne 1, ctp. 21-28
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The report presents a viewpoint how molecular oxygen could appear
in the primary atmosphere of the Earth. There were three ways towards
oxygen production by chemical reactions: first, photolysis of water
vapours by solar radiation, second, electrolysis of natural waters in
favourable conditions due to the piesoelectrical effect, and, third, by
galvanic pairs, for example, Au-Cu. The products of water
decomposition, hydrogen and oxygen, came to the atmosphere.
Hydrogen as a light gas dispersed into the cosmic space while oxygen
was kept in air. We think that oxygenation reactions then, first, led to
chemical diversity that stimulated the formation of photosynthesis
systems and, second, provided living organisms with an abundant
source of energy.
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MOLENUPOBAHUE OAUHAMMUKM FA3A B
NPOTOMMAHETHBIX AIMCKAX

NasapeBa I'.I"., Kupees C.E., Kynukos .M.

UHcmumym eblqucriumernbHOU MamemMamuKku U Mamemamuyeckou
eeopusuku CO PAH, Hosocubupck

Ons u3yyeHus XMMUYECKOW 3BOMNIOLMKU B MPOTOMNSIAHETHbIX AUCKaX,
cnupanbHbIX BOSH B ranakTtukax u oopmMmnpoBaHus CTPYKTYPbl 3Be34HbIX
CKOMNEHUIN, 3apOXAEHNSA OTAENbHbIX 3BE3[4 U AWHAMUKM 3apsiKeHHbIX
YacTUL, B  3MEKTPOMAarHUMTHbIX MNOMAX, HeobxoauMO  4YucneHHoe
MOZEnMpPOBaHNe HeCTauMOHapHOMW W NPOCTPAHCTBEHHO TPEXMepHON
OVHaMu1KM rasa.

B pamkax pgaHHOM 3agayn paspaboTtaH anroputM M co3gaHa
nporpamMmma ans mMogenupoBaHus Bpaljarowerocs rasosoro obnaka B
CaMOCOrfiacoBaHHOM rpaBMTaALMOHHOM MoMe C LeHTpanbHbIM TENOM C
y4yeToM TemnepaTtypbl raza B TPeXMepHOW NOCTaHOBKE B AEeKapTOBbIX
KoopauHaTtax. PeanusoBaHHasi yncneHHas Moaenb ANns TPEXMEepPHOro
MOZENMPOBaHUS HeCTaUMOHAapHbIX MPOLECCOB B  IPaBUTMPYIOLLNX
cMcTeMax C CaMOCOrNacoBaHHbIM MOMiEM OCHOBaHa Ha peLleHun
ypaBHeHus [NyaccoHa Ans rpaBUTaLMOHHOIO NONsA U ra3aoAnHaMUYecKmX
YpaBHEHUN.

[a3ogmMHammyeckas 4YacTb npeacTaBneHa  ypaBHEHUSMU — Ans
NNOTHOCTW, BEKTOpa CKOPOCTU W SHEPrunm B TPEXMEPHON AeKapTOBON
cucteme koopaumHat. C uenblo fanbHenwero BBeAEHUA pac4yeTa
XUMWUYECKUX peakuun cucTemMa YypaBHEHUMW ra3oBOW  AMHAMMWKM
JOMonHeHa YypaBHeHMEM Ans  TemnepaTypbl, MNOMNy4YeHHOe  Kak
CNeACTBME 3aKOHa COXPaHEeHWs BHYTPEHHeW aHeprun. HecmoTpsa Ha
YCNOXHEHUEe anropMtMa u YyBenuyeHwe BpeMeHW c4veTa, BBedeHue
BblYMCMEHUA  TemnepaTypbl U3  [OMNOMHUTENBHOIO  ypaBHEHUS
npegcraensgetcs HeobxoammbiM. OHO MO3BONSAET KOpPpPEKTUpoBaTb
3HaYeHWe CXeMHOM CKOPOCTM MepeHoca Ha narpaHxeBoM 3JTane,
nsberas HakonneHnsi omnBKN.

Ona pewennss ypaBHeHusi [lyaccoHa wncnonb3oBaHO ObICTpoe
npeobpasosaHne ®Pypbe. [N pelleHns cuctembl rasognHammyecknx
ypaBHEHUN WUCnomnb3oBaH "MeTOA KpynHbIX 4YacTuy". 3TOT MeToA
Hanbornee XxoOpowo cornacyeTtca € MeTOAOM YacTul peLleHus
KMHeTuyeckoro ypaBHeHus Bnacosa-fluysunna. Metong nossonser
oTcnexusaTb [paHuWUbl a3 — BakyyMm, [JaeT asBToMaTuyeckoe
BbINOMHEHNE 3aKOHOB COXPAaHEHWs Maccbl U MOMeHTa umnynsca. Ons
YUCNEHHOWN peanusauun ypaBHeHUs ONA TemnepaTtypbl UCMonb3oBaHa
HesiBHasi cxema CTabunumavpyoLlen nonpasku.
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MNpakTuka  pac4eToB  MoOKasbiBaeT, 4YTO  HEUHBAPUAHTHOCTb
Pa3HOCTHbIX CXEM OTHOCUTENBbHO BPaLLEHUs NPUBOAMT K HEXernaeMbiM
CYETHbIM 3chdheKkTam, CyLLECTBEHHO UCKaXaloLWMM KapTUHY N3yd4aemoro
dumsnueckoro sineHnsi. OcobeHHo sipko nNpobnema HeMHBapWaHTHOCTM
nposiBNsgeTcs B 3agadyax C (OU3MYECKMMUM  HEYCTONYMBOCTSIMM.
PaspaboTaHbl MHBapuaHTHble OTHOCUTENbHO BPALLEHUA Pa3HOCTHbIE

aHarnoru anddepeHumanbHbIX onepaTopoB. MpuMeHeHne
MHBapVaHTHbIX ~ PasHOCTHbIX  OMepaTopoB AN YMCIIEHHOrO
MOAEeNMpoBaHus BpaLlatoLerocs rasoBoro obnaka B

CaMOCOrNacoBaHHOM TpaBMTALMOHHOM MOfie MO3BONISIET  Mosfy4vaTtb
pelueHus, obnagarLme LeHTpanbHOM CUMMETPUEN.

Ha ocHoBe pa3paboTaHHOW YUCNEHHOW MOAEeNU B 3aBMCUMOCTU OT
napamMmeTpoB 3agavu nony4eHbl KakK CTaunoHapHble, TakK n
HecTauMoHapHble KOHUrypaLumu rasa.

Pabota BbinonHeHa npu noaaepxke rpaHta POOUN 02-01-00864,
nHterpaumoHHoro npoekta CO PAH Ne 148 (2003 r.), nporpammbl CO
PAH no cynep-3BM u nporpammbl npe3ungunyma PAH "lNponcxoxaeHue
1 aBonouuns buocdepsbl”.
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ORIGIN OF PHOTOSYNTHESIS: MODELS OF
PHOTOSYNTHESIS WITHOUT CHARGE SEPARATION

V.V. Mezhevikin

Institute of Biophysics SB RAS, Krasnoyarsk 660036,
vlad_me@akadem.ru

Photosynthetic processes in the present-day photosynthetic bacteria
and plants are very complicated. These processes are closely
connected to membranes. The currently prevailing notion of plant
photosynthesis is based on the Z-scheme: the electrons of the electron-
excited molecules that are formed after light quanta are absorbed in
Photosystems | and Il and are transferred to other molecules, forming
reduced charge carriers, which are oxidized in the electron transport
chain. In other words, it is postulated that charges must necessarily be
separated in the primary acts of photosynthesis. However, the schemes
involving charge separation require at least 4 light quanta to obtain 1
oxygen molecule from water. The bacterial not connected with oxygen
photosynthesis also is rather complicated. Now it is not clear, could
there be arisen the rather complicated photosynthetic structures in alive
cells. Certainly, photosynthesis at early stages of the evolution of life
should be arranged much easier.

The question arises if there may be more simple 1 quantum
photosynthetic systems. It is often asserted that the existence of such
systems is prohibited by Einstein’'s photochemical equivalence law.
Einstein’s law does prohibit the existence of systems involving charge
separation and oxygen quantum yield from water of less than 4. If,
however, we assume that an electron excited molecule directly acts as a
reagent of the photochemical reaction, we can show that photosynthetic
systems with the oxygen quantum vyield of less than 4 can be
constructed without violating Einstein’s law.

The photochemical reactions that yield substances containing more
energy than the initial reagents are really not uncommon. It can be
assumed that in a large number of cases, after light absorption, electron
excited molecules directly participate in the reaction, without transferring
the electron to other molecules, and form ground state products. The
sufficient condition for such reactions is the formation of reaction
intermediary metabolites that possess some type of space symmetry.
Hence, these reactions can be considered in the context of the physics
of the Jahn-Teller effect. In this context, the chemical reaction can occur
without charge separation.

Thus, the work postulates that electron-excited molecules can be
directly involved in chemical reactions as reagents, forming reaction
products in the ground state.

This work was supported by Integration project SB RAS No.148
«Self-organization, Catalysis and Chemical Evolution».
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Solid phase condensation dynamics is an important element for the
theory of planet formation as well as for the hypothesis of abiogenous
synthesis in a protoplanetary gas-dust disc concerned as a global
chemical reactor. We use 3D2V numerical model for simulation of non-
stationary processes in self-consistent gravitating systems of N-bodies
and gas taking into account also external fields (from a central mass
and other sources fixed in space). The model is based on co-solving 3D
Poison equation, Vlasov equation (PIC method) and the system of gas-
dynamic equations provided the motions are constrained in the disc
plane. Some questions in our study are as follows. What are
dimensionless parameters affecting the threshold of two-phase system
transition from a stable to unstable state? Could changes in parameters
of the component of very low content cause instability of the system as
a whole? How does the threshold of transition from a stable to unstable
state depend on the central mass? The results of simulation
experiments are represented and discussed.
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K U3YUYEHMIO IENCTBMUSA ECTECTBEHHOMO
OTBOPA B NPEBNONOMMYECKNX CUCTEMAX

H.C. MNeyypkuH

UHecmumym 6uogusuku CO PAH, AkaBemeopodok,
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B nocnegHue rogbl Onarogapsi pasBUTMIO KOCMWYECKOW TEXHUKU
pe3ko BO3POC WMHTEPEC K MOWCKaM XM3HW Ha APYrux nnaHeTax, 4rto
€CTECTBEHHbIM obpasom notpebosarno YTOUYHEHUSI HaLLMX
npegctasneHmn o6 obWwmux 3aKOHOMEPHOCTSAX 3BOMOLUKN (PU3NYECKUX,
XUMUYECKMX W BMOnormyecknx npoueccoB Ha Hawen nnaHete. C
BbICOKOV BEPOSTHOCTbIO MpeanonaraeTcs, YTo NosiBNeHne 1 passutue
XM3HM Ha 3emne npoucxoauno Yepes UsnMKo-XMMUYECKYHO 3BONIOLNIO
K npempxun3Hn. OgHako orpoMHoe pasHoobpasne BO3MOXHbIX BApUaHTOB
n paxe nyteh obpa3oBaHUA  CaMO-YCMOXHSIOLWMXCA  CTPYKTYP
NMpakTUYeckn He nopaaeTcd ONUCaHUK WM AernaeT HEBO3MOXHbIM
OCMBbICIIEHHBIN BbIOOP NpeanoyTUTENbHbIX BapuaHToB. [1oaTomy Hapsay
CO CTPYKTYPHbIM MOAXOAOM CrieAdyeT MCMonb3oBaTh (PYHKLMOHAMbHBIN
n, Npexae BCEro, — aHepreTuiecknii. TpaHcopMauus aHEPrUM XUBbIM
BELLECTBOM J1ETKO N3MEPSIETCA U ABMSIETCH YHUBEPCANbHbIM CBOWCTBOM
XWN3HU. IMEHHO MO HEeW M OCYLLECTBMSETCA OENCTBME eCTECTBEHHOro
otbopa B  OOnblWMHCTBE  cnyyaeB. [nutenbHoe  AOencTBME
€CTEeCTBEHHOro oTbopa BO3MOXHO TOMbKO B OTKPbITbIX MPOTOYHbIX
cucteMax WM cucTemMax Cc  peuupkynsuuen. B MHoroumcneHHbIx
nccrnefoBaHusx, npoBefdeHHblx B WHcTuTyTe 6Buodmsmkum CO PAH,
ObINO0  NPOAEMOHCTPUPOBAHO MOLUHOE W yaAMBUTENbHO BbICTpoe
OeNCTBME eCcTeCTBEHHOro oTbopa B MNPOTOYHbIX cUCTemax npu
nccrnegoBaHUM 3BOSNIOLMM MUKPODHBLIX monynauui u accouvauui. B
MoHorpacpmum 1975-ro roga (AHanu3 KUMHETUKM pocTa U 3BOMOLUK
MUKPOOHbIX nonynauun, H-ck, CO wu3g-Bo «Hayka») Hamm OGbina
NpegnoXxeHa cxemMa UM3ydeHus Npegduonornyeckoro  OencrTsus
€CTECTBEHHOro 0TOOpa B MNPOTOYHbIX CUCTEMaxX (C peumpKynsaumnen
cybctpata m 6e3 Hee) ¢ (paszoBOOOOCOGNEHHBIMU CTPYKTypamu,
UMerLWKnMM 3avaTkm oOMeHa BeLlecTB C Okpyxawwen cpegon. B
npegnaraemMoMm goknage obcyxgaeTcd COBPEMEHHOE COCTOSHMWE
Npo6nemMbl 1 BO3MOXHbIE CXEMbl 9KCMEPUMEHTOB.
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NATURAL SELECTION ACTION
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The action of natural selection in different pro-biological systems
(with and without substrate re-circulation) is considered. Experimental
and mathematical models of the dynamics of phase — separated
particles are discussed with comparison to microbial population
dynamics and evolution.
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CYNPAMOTNEKYNSIPHBIE KOMMIEKChI BKITIOYEHWS
KAK 3TAM 9BONIOLIMM OT MONEKYNAIPHBIX
K NCEBAO-KNETOYHbLIM CTPYKTYPAM
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polyakov@ns.kinetics.nsc.ru

B npeacraBneHHOM [oknage Jaetca KpaTkvi 0030p nocrnegHux
paboT, MOCBALLEHHBIX W3YYEHUIO CTPYKTYP W XUMWYECKMX CBOWCTB
KOMMMEKCOB BKMYEHUS TWMNA «rOCTb-XO35IMHY», OOpasyloLlmxcs U3
aMdOTEPHbIX  OpPraHM4YeckMx MONeKyrm B BOAHbIX  pacTBOpax.
CynpamMorneKkynspHble KOMMMEKChbl BKITHOYEHUS paccMaTpuBaloTCa Kak
BO3MOXHbIA 3Tan 3BONIOUMM Ha NpegbuonorMieckom ypoBHe pasBuTUst
OT W30MMPOBAHHbIX OPraHWYEeCKUX MOSEeKYn K  MOSEKynspHbIM
aHcambnsam: muuennam, Be3vkynam, NMnocomam, 1 garnee K knetkam. B
OTNMYMEe OT MNEePEeYUCHEHHbIX CTPYKTYP, COCTOSLUMX M3 HECKOJbKUX
OECATKOB MIMM COTEH MOJEKYIT, KOMMMEKChbI BKIOYEHMS, Kak npaBuro,
cocToAaT M3 2-3 Mmornekyn, obnagasd, TeM He MeHee, MNpu3HaKamu
OopraHuM3oBaHHOM cpefgbl. bBbyaoyT paccmoTpeHbl ABa Tuna MOMEKy!
«X035IMHa», CoAepallMX FIHOKO3HbIe parMeHTbl: MaKpOLUKIMYecKme
MOJEKYIbl  3aKpbITO-LENHOro Tuna (UMKNOOEKCTPUHBI), U  OTKPbITO-
uenHoro Tuna (TepneHo-rroko3nabl). CTpykTypbl, 0obOpasyemble
Mornekynamu nogobHoro Tuna, obnagarT rmapodoOHON BHYTPEHHEN
MonocTbio, 4YTO MNo3BoNnseT MM 0Opas3oBbiBaTb O4YE€Hb CTaAOWMbHbIE
KOMMIEKCbI BKIMOYEHUS C MOAXOAALMMU MO pas3Mepy OpraHU4ecKUmu
Monekynamu, a Takke rmapodunbHOM  BHewWwHen  0B6onoykon,
3HaAYMTENbHO MOBbLILWAOLWEN PaACcTBOPUMOCTb MOIMEKYMbl «rOCTA» B
BogHoM cpege. Kpome Toro, komnnekcoobpa3oBaHMe 3HaA4MTENbHO
NnoBbIWaeT CbOTOCTa6I/IJ'IbHOCTb MOINEeKyIbl «rocta» WU MeHdAeT eé
XUMWUYECKME CBOWMCTBA. YKa3aHHble CBOWCTBA KOMMSIEKCOB BKIHOYEHUS
MOMNN Bbl ChirpaTb CYLLECTBEHHYIO pOfib B MEXaHu3Me eCTeCTBEHHOro
oTbopa Ha XMMWUYECKOM YPOBHE, 3alluliasl CIOXHble OpraHudeckue
MOMeKyrnbl OT paspyllalowero BO3OENCTBUA NPUPOAHbIX (HaKTOPOB,
npexge Bcero ynbTpaduonetoBoro uanyyeHus. [puHumasi BO
BHUMaHuWe, 4TO 06paaoBaHme KOMMNIEeKCOB BKIIHOYEHUA He Tpe6yeT
HanMMuns  BbICOKMX  KOHLIEHTpauuMnW BelwecTBa kak B cry4ae
Mmuennoo6pasoBava, a TaKkke MHOrovuncrieHHble MONbITKA
MOOENMpPOBaHMS  MPOCTeAWnX  PEepPMEHTATMBHbIX  MPOLECCOB  C
NMOMOLLBKO KOMMJIEKCOB BKIMHOYEHUA, MOXHO 3aKJTlO4YUTb, YTO I'IO,D,O6HbIe
obpa3oBaHMsa OENCTBMTENBHO MOMN UrPpaTb BaXXHYK POSib HA paHHEM
aTane npeadMonorn4eckomn SBOMOLMN.
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SUPRAMOLECULAR INCLUSION COMPLEXES AS A STEP
FROM MOLECULAR TO PSEUDO-CAGE STRUCTURES

Polyakov N.E.

Institute of Chemical Kinetics and Combustion SB RAS,
Novosibirsk, 630090, Russia
polyakov@ns.kinetics.nsc.ru

We present a short review of the recent studies on the structures and
chemical properties of organic “host-guest” complexes from the point of
view of prebiotic evolution. Supramolecular inclusion complexes are
considered as an evolution step from isolated molecules to pseudo-cage
structures.
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SELECTIVE FORMATION OF RIBOSE FROM
FORMALDEHYDE AND SIMPLEST CARBOHYDRATES C,-C;
IN AQUEOUS NEUTRAL MEDIUM

Simonov A.N., Matvienko L.G., Pestunova O.P., Parmon V.N.

Boreskov Institute of Catalysis SB RAS, 630090, Novosibirsk, Russia,
san@catalysis.ru

Oligomerization of formaldehyde into carbohydrates in aqueous
alkaline medium discovered in early 1861 is known as Butlerov or
formose reaction. It is known that the reaction passes non-selectively in
highly alkaline media (pH>11) in presence of the Ca(ll) ions as catalyst
and leads to the formation of more than 10 different carbohydrates [i].
Despite numerous investigations in this field no acceptable way of
increasing the selectivity of Butlerov reaction was developed. Besides,
the existence of the high alkaline aqueous solutions on the Protoearth is
improbable. Recently it was discovered that base-catalyzed
aldomerization of formaldehyde with glycolaldehyde phosphate
produces four isomeric aldopentose-2,4-diphospates, ribose being
produced as the major component [ii]. However the formation of the
glycolaldehyde phosphate could be implemented only by means of
complex organic synthesis that is unlikely in the prebiotic conditions.

In many cases application of heterogeneous catalysts results in the
increase of selectivity of the reaction. We investigated the possibility of
the carbohydrate synthesis from formaldehyde and dihydroxyacetone or
glycolaldehyde at pH=7.3 in presence of synthesized hydroxylapatite
Cas(OH)(PQ4); or natural apatite Cas(PO4);(OH, CI, F) as
heterogeneous catalysts. Experiments were carried out at temperature
40 °C in Ar atmosphere for several days. It was discovered that
heterogeneous hydroxylapatite and natural apatite have a noticeable
catalytic effect on aldomerization of formaldehyde with simplest
carbohydrates in mild conditions. The most important fact is that the
major product of the interaction between formaldehyde and
dihydroxyacetone is ribose. Cg-dendroketose (a product of condensation
of 2 molecules of dihydroxyacetone) and minor quantities of threose and
erythrulose were also detected in the reaction mixture. The smaller yield
of ribose was found when glycolaldehyde was used instead of
dihydroxyacetone. In this case glyceraldehyde and dihydroxyacetone
were detected at the first stage of the experiment. Then ribose appeared
by a reaction described above. The removal of the heterogeneous
catalyst from the system with the filtration caused the drastic decrease
of the rate of the reaction (by factor of 10-20). This could be a proof of
heterogeneous nature of the catalysis.

i T.I. Khomehko, M.M. Sakharov, O.A. Golovina, Uspehi Khimii, XLIX, 1980, p.1079-1105.
ii S. Pitsch, A. Eschenmoser, Origins of Life and the Biosphere, 25, 1995, p.297-334.
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MATEMATUYECKOE MOAENUPOBAHUE HA CYNEP3BM
PAHHUX 3TAMOB 3BOMIOLINMA MNAHET

A.B. CHbITHUKOB!, H.B. CHbITHMKOB?, 3.A. KykweBa®

"MHemumym ebiquciumenbHoU MameMamuku U MameMamuy4eckoll
e2eogpusuku CO PAH, Hosocubupck
2Hoeocu6upc:<ua 2ocyf@apcmeeHHbIl yHugepcumem, Hosocubupck
3MHcmumym kamanu3a um. I".K. bopeckosa CO PAH, Hosocubupck

WccnepoBaHve gvHaMukym nNpOTOMNMAHETHOro AWCKa CBA3aHO C
pelleHneM HecTauMoHapHbIX MPOCTPaAHCTBEHHO TPEXMEPHbIX 3adad,
4YTO HensbexHo TpebyeT B pacyeTax UCnosib3oBaHus cynepOBM.

UuncneHHble aKcnepuMeHTbl Ha cynepGBM no onpegenexHuvio
napamMeTpoB, BMSIIOLLMX HA YCTONYMBOCTb CUCTEMBI, NOKa3anwu, Y4To npu
ONpefeneHHbIX 3Ha4YeHUsX AMCrnepcun BepTUKArNbHOW KOMMOHEHTHI
CKOPOCTM  MOBbLIWEHWE MacCbl LEHTpanbHOro Tena YycunueaeT
YCTOMYMBOCTb ANCKA OTHOCUTENBHO BEPTUKASbHbIX BO3MYLLEHWIA, B TOM
yncne M3rMbHbIX gedopMauuii, a Takke OTHOCUTENBHO paguanbHbIX
mMog. B atom obnactu 3HavyeHu napamMeTpoB ABMXEHWE BELLECTBa
NMPOMCXOAMT B OCHOBHOM B 3KBaTOpManbHOW nnockoctu gucka. [Mpu
3TOM MOSIBNSAETCA BO3MOXHOCTb NMPUMEHATb KBAa3UTPEXMEPHYIO MOAENb
AN AMHaMWKX BeLecTBa.

lMpoBegeHoO YMcneHHOe MOAenMpoBaHue MPOTOMMaHETHOro ANCKa B
KBa3UTpEXMEPHOM  MOCTAHOBKE MpU  Pas3nuyHbiX  KOMOBMHauusix
hU3MYeCKMX NapaMeTpoB, B TOM YMUCIe MOSIBMASIIOLMXCA B MOLENN Mpu
BBEOEHWM ypaBHEHUN ra3oBov AnHaMmukn. B pacyeTtax ncnonb3oBanoch
o 12 wmunnuapgoB 4actmy M go 500 npoueccopos. [Mposepka
KOPPEKTHOCTU pe3ynbTaToB MNPOBOAWMAChb CpaBHEHWEM pe3yrnbTaTos,
Nnosfy4YeHHbIX B pacyeTax Mo ABYM nporpaMmmMam, KOTopble pasnuyanucb
anropytMamMun  pelleHuss  ypaBHeHWs  [lyaccoHa B pacyeTax
OEVCTBYHOLLMX CUI.

BbluncnutenbHble  9KCMEPUMEHTHLI, MNPOBEAEHHbBIE C  0bGoumwm
nporpamMmamu, nokasanu OnmM3ocTb MOMyYeHHbIX pe3ynbTaToB Mpu
dopmMmnpoBaHUM CTPYKTYP Tuna Koney n cnvpanen. Npu cOOTHOLEHWN
Macc nbinu, rasa u ueHtpanbHoro Ttena kak 0.01:1:1 BbissBUNocb
CYLLLECTBEHHOE BnMsiHME HEBOOMNbLUOW MO Macce MblfIEBOA KOMMOHEHTbI
aMcka Ha  yctomuuMBoCcTb Amcka B uernom. [lpu  HebBonbLiown
OMHaMM4eckon TemnepaTtype oceBas CUMMETPUSA AMCKa COXpaHseTcs,
pasBMBaeTCA TOSMbKO pagmarnbHasi HeyCTOMYMBOCTb C paccrianBaHueM
ancka Ha konbua. NoBbllEHWE OUMHAMWYECKOW TemnepaTypbl YacTul
npuBOoaMT K ObICTPOM MOTEepe OCEBOW CUMMETPUU C MOSIBIIEHVNEM
HabngaeMbIx B ranakTukax cnvparnbHbIX BOSH MIOTHOCTMY.
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B psape cnydaeB B BbIMUCIUTENbHbIX  SKCMEPUMEHTaxX Ha
HEeMNVHenHbIX CTagusax pa3BUTUS rPaBUTALMOHHBLIX HEYCTOMYMBOCTEN B
rasonbineBor cpefe BO3HWKaNW yeOWHEHHble BOJSHbl MNIOTHOCTU —
COMUTOHBI, KOTOPblE paccMaTpuBaloTCA Kak MecTa nocrnegyroLlen
Koarynsuum W WMHTEHCUBHOMO CUHTE3a XUMWUYECKMX COEAMHEHUA C
dopmupoBaHnemM 3apogbiien nnaHet. COnUTOHbI MOMMKM ABUraTbCs B
nobom HanpasneHun — BAOMb, MOMNEpPeK U MPOTUB MOTOKa BeLLEeCcTBa.
BennumMHa nnoTtHOCTM rasa M MblAM B CONWTOHE OKasanacb Ha
HEeCKOSbKO MOPSIAKOB Bbille POHOBbLIX 3HAYEHWI.

PaboTta BbinonHeHa Npu NoadepXke MHTerpaunoHHoro npoekra CO
PAH Ne 148 (2003 r.), nporpammbl CO PAH no cynep-OBM wu
nporpammbl  lMpesngnyma PAH  "lpoucxoxgeHne u  3Bonoums
Burocdepsl”.

MATHEMATICAL MODELLING OF THE EARLY STAGES OF
PLANET EVOLUTION ON SUPERCOMPUTERS

Snytnikov A.V., Snytnikov N.V.*, Kuksheva E.A.**

Institute of Computational Mathematics and Mathematical Geophysics
SB RAS, Novosibirsk, Russia
*Novosibirsk State University, Novosibirsk, Russia
**Boreskov Institute of Catalysis SB RAS, Novosibirsk, Russia

The investigation of protoplanetary disc dynamics involves the
solution of non-stationary 3D problems.

Numerical experiments on supercomputers showed that in the
definite range of physical parameters the quasi-3D model is applicable.
The quasi-3D simulations on supercomputers demonstrated the
formation of solitons (lone density waves). The solitons are considered
as the regions of further coagulation and chemical synthesis with
planetesimal formation.
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WCCMEAOBAHNS ®OTOXUMUYECKUX PEAKLIMIA
C YYACTMEM NPOCTbIX MPEABUONOrMYECKUX
MOFMEKYN — TPUMTODAHA U KWHYPEHUHA

0O.A. CHbITHUKOBA, 10.M. LleHTanoBKnY

MexdyHapoOHbIl momozpagbudeckuti yeHmp CO PAH,
Hosocubupck, 630090, yn. MHecmumymckas, 3a,
koa@tomo.nsc.ru

DOTOMHOYUMPOBAHHbBIE peakuMyM MONEKys, MOrnowanlmx CBeT B
OunanasoHe COMHEYHOro W3nydeHusi, MOrfM UrpaTb BaXkKHY PoNb Ha
cTagum nNpeabuonornyeckon 3BOMLMMK, B CBSA3M C 9TUM akTyarbHbIMU
SABNAIOTCA UCCNeAoBaHUA (OTOXMMUYECKMX peakumMi C  y4dacTuem
NPOCTbIX NPeAOVONOrMYECcKUX MOJSIEKYNT — aMWHOKUCIOT U UX
npou3BogHbIX. B HacTtoswen paboTe npeacTaBneHbl pesynbTathbl
n3ydyeHuss (POTOXMMUYECKUX peakuun, npoTekarwmux npu ¢oTonuse
BOAHbIX PacTBOPOB aMMHOKUCIOTbI — TpUNTodaH 1 ero eCTECTBEHHOIO
mMeTabonuTa — KnHypeHunHa. Beibop aTux coeanHeHni oOycnoBrneH Tem,
YTO CNEKTPbl UX MOrMOLWEHNS NEPEKPLIBAKOTCS CO CMEKTPOM COJTHEYHOIO
N3NyYeHus.

MN3yyeHbl CBOWCTBA KOPOTKOXUBYLLINX WHTEPMEONaToB,
obpasyowmuxca npuv  QOTONM3e BOAHbLIX pPacTBOPOB TpunTodaHa.
YcTaHOBMNEHbI OCHOBHbIE (PU3UKO-XMMUYECKME CBOMCTBA TPUMNNETHOrO
TpunTohaHa (BpeMs XXM3HW, KBAHTOBbLIA BbIXOA, CMEKTP MOrMOLLEHNs,
pKa), a Takke OCHOBHble kaHamnbl rMbenn n HWXKHAS rpaHuua pKa
coctosHua Sq. W3yyeH MexaHmsm oTomoHM3auuu TpuntodaHa,
npoTekatoLlen U3  OBYX  COCTOSIHUM: npeadnyopecLeHTHOro
HepenakcMpoBaHHOTO S U CUHITMIETHOrO BO3OY>XOEHHOIO COCTOSHUS Sy.
OnpeneneHbl napameTpbl  AppeHuyca  KOHCTaHTbl  CKOpPOCTM
(POTOMOHM3AUMN U KOHCTaHTbl CKOPOCTW  BHYTPWMMOJSIEKYSAPHOro
nepeHoca npoTtoHa. [NpeanoxeHa KonnyecTBeHHast cxeMa boTonmaa
TpunTochaHa.

KuHypeHnH  aBnAeTca  OOHMM M3 OCHOBHbIX  MPOOYKTOB
hOoTOXMMMYECKUX  MpeBpaweHun  TpuntodaHa B MPUCYTCTBUM
kncrnopoga. Hamu  6bin MccnegoBaH  MexaHW3M  NPAMOro U
ceHenbunuanpoBaHHoro  OToNM3a  KMHYPEHMHA B KUCMbIX U
HelTpanbHbIX cpegax. OBGHapyXeHo, 4To npu NpsiMOM OTONM3e Ha
annHe BonHbl 308 HM B HeWTpanbHOM BOOHOM pacTBope obpasyertcs
TPUNMETHbIA KUHYPEHUH C KBAHTOBbIM Bbixogom okono 0.018. [Mpu
NoHMXeHnn pH pacTBopa KBaHTOBbIVA BbIXO4 TPUMIETOB BO3pacTaeT U
npu pH<1 gocturaet €ANHNYHOro 3HaYEeHMS. Mpwn
CEHCUOUNN3NPOBAHHOM aLeToOHOM boTonm3e OnuMskuMn K eauHuLe
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BbIXOZ TPUMMETHOrO KUHYpeHWHa HabnogaeTcs Kak B KUCMbIX, Tak U B
HelnTpanbHbiXx  pacTBopax. OnpegeneHo  3HayeHWEe  KOHCTaHThI
avccoumaumn - TPUNNETHOro  KUHypeHuHa. OOHapyxeHo, 4To nog
penctenem Y@ ob6nydeHus obpasyloTcsa npoaykTel, obnagatoiuve
3HaunTenbHO OGornblien (OTOXMMUYECKOW aKTUBHOCTbIO, 4YeM caMm
KUHYPEHWH.

PaboTta BbiNnomHeHa nNpu OMHAHCOBOW MOAAEPXKKE MO MNporpamme
npesngnyma PAH «lpouncxoxgeHve u  3sonounst  duocdepb»
(nognporpamma 2), rpaHta CO PAH Ne 148, rpaHta HLU Ne
2298.2003.03.

STUDY OF PHOTOCHEMICAL REACTIONS OF SIMPLE
PREBIOLOGICAL MOLECULES - TRYPTOPHAN AND
KYNURENINE

0O.A. Snytnikova, Y.P. Tsentalovich

International Tomography Centre SB RAS,
Novosibirsk, 630090, Institutskaya, 3a, Russia
koa@tomo.nsc.ru

Photochemical reactions taking place under UV irradiation of
aqueous solutions of tryptophan and its natural metabolite kynurenine
are studied. The main properties of the short-lived intermediates formed
in the photolysis of tryptophan and kynurenine are determined, including
transient absorption spectra, quantum yields and the rate constants of
the elementary reaction steps.
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COBCTBEHHAS! 3HEPTETUKA — OCHOBHOE YCIIOBUE
BO3HUKHOBEHUS XU3HU

TectoB B.B.

lMepmckuli eocyGapcmeeHHbIl yHUgepcumem,
614990, lNepmb, I'Cl1, yn. bykupesa, 15, testov@psu.ru

«KusHb — copma ObiTMa opraHudeckoro mMupa. OpraHnsmbl
OTNNYAIOTCS OT HEXUBbLIX OOHEKTOB 0OMEHOM BELLECTB, Pa3apaXKUMOCTbIO,
CMOCOBOHOCTLIO K Pa3MHOXEHWIO, POCTY, PasBUTUIO, pasnMYHbIM opMam
OBWKEHMS, NpMCnocodnsaemocTblo K cpege u T.n.» (bonbliasi coBeTckas
3Humknoneaus, 2004). OpgHako Bce 3TU (PYHKLMM KMBOTO OpraHusma
BO3MOXHbI NULLb NPY HANWU4YUM COOCTBEHHOTO MCTOYHMKA SHEPTUN.

Ecnu ncxoantb M3 NONOXEHWs O TOM, YTO XXM3Hb BO3HMKMA NyTeEM
abuoreHesa, TO abuoreHHole o6pa3oBaHWs WMENW B OPEBHOCTU
TemnepaTtypy BHewHen cpedbl. JlabopaTopHble  3KCNEPVMMEHTHI
nokasanu, Nerko MorfivM BO3HWKaTb Masble W KpyMHble OpraHudeckue
Monekynbl. B akcnepumeHTax yganock nony4utb 4 OCHOBHBIX Knacca
BHYTPUKIMETOYHbIX MarbIX MOSEKYN: aMWHOKUCIIOThI, HYKNeoTuabl,
caxapa U XupHble KUcnoTbl. [1pn KOMMNIEeKCHOM BO3AENCTBUU (hakTOpOB
cpenbl MpPOMCXOAWMNO MOCTENEHHOE YKPYMHEHWE MOMEKyYS, KOTopble
3aTeM BbiCTynanu B ponn  depmeHToB. [lpM  MHOrOUYUCHEHHbIX
CTOJ/IKHOBEHUSIX B MNEPBUYHOM OyribOHE MHOTME CIIOXHbIE MONEKYbl
paspyLianmcb N 3BOMOLMOHHOE NPEeNMyLLEeCTBO  MONy4nnn
MaKpOMOIeKy bl nmetome KOMMaKTHYH dopmy rnobynei.
nobynsipHasi CTpyKTypa ycCnewHo NpOTMBOCTOsINA paspbiBY CIOXHOMO
pasBepHYTOro COeAVMHEHWst W MNo3Bonsna ObICTpO  HapalmBaTb
MOJEKYISIPHYID Maccy 3a c4yeT npucoeavHeHnss 6ornee  KpymnHbIX
Monekyn. Pewatrowmm coObiTueM, NpUBEOLIMM K CKauvky 3BOMOLMMU,
okasanocb (OpMMpPOBaHME BHellUHelW MembpaHbl M 0OpasoBaHue
Knetkn. OTO MO3BONMUNO  yAepXuBaTb BHOBb  0OOpa3oBaHHbIE
MaKpOMOJIEKynbl B HEMNOCPeACTBEHHOW ONM30CTM, YTO 3HAYMTENBHO
yBENMuYMBano CKopoctb penpoaykunmn. OgHako cambiM 3HAYUTENbHLIM
cobbiTeM [Anisi 3BOSMOLMOHHOIO Mporpecca sBunacb BO3MOXHOCTb
NOBLILIEHMST TeMMepaTypbl KMNeTKU 3a CYeT 3HOOTEHHbIX MCTOYHUKOB
3Heprun. OTO MpuMBENO K CO34aHW OrpoMHOro Habopa cambix
pa3HoobpasHbiX MONEKys, BbINOMHAIOWMX pofb (epMeHToB, AN
obecneyeHns LUMPOKOrO CNEKTpa XMMUYECKMX peakuuin. XoTs obLummn
YPOBEHbL TEMMOBOIrO ABWXEHUS MOJSEKYST ONpeaensanca Temnepatypon
oKpyXatwLler cpeabl, u3onupywwass ponb MembpaHbl no3Bonana
OCYLLEeCTBNATL  JOKarnbHoe NnoBblLLEHME  TemnepaTtypbl, 4yTO
CYLLLECTBEHHO YBEITUYMITO CKOPOCTb 3BOJSTFOLMOHHOIO Pa3BUTUSI KNETOK.
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OWN POWER - THE BASIC CONDITION
OF OCCURRENCE OF LIFE

Testov B.V.

Perm State University,
614990, Perm, ul. Bukireva, 15, testov@psu.ru

The life is a course of huge quantity of biochemical reactions. All
reactions proceed as a result of collision of various molecules. The
beginning of reaction is possible at an expense of the certain energy.
The evolution of the world went very slowly, the cells were not formed
yet. The isolation of contents of a cell through a membrane has allowed
to use endogenic energy for creation of ferments and fast evolution of
organisms.
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CAMOOPIAHU3ALIMS MONU®YHKLIMOHANBHbIX
MOFEKYN C YYACTUEM LIMAHALIETUNEHA — OIHOIO U3
KOMMOHEHTOB MEXX3BE3[JHOrO NPOTOBELLECTBA

B.A. Tpocdumos, A.l'. ManbkuHa, O.A. LLlemsikuHa,
J1.B. AHapunaHkoBa, J1.IN. HukutunHa

Upkymckut uHcmumym xumuu umeHu A. E. ®agopckoeo
Cubupckoeo omderneHusi Pocculickol akadeMuu HayK
664033, Upkymck, yn. ®asopckoeo, 1;

E-mail: nastya@irioch.irk.ru

MpoBefeHbl UccrefoBaHUS, HanpaBfeHHble Ha BbIICHEHWE PONK
unaHauetuneHa 1 MW  ero npou3BOAHbLIX, B  YaCTHOCTH,
rmgpokcuumaHaueTuneHos 2 B camocbopke (abvoreHHOM CuHTese)
CNOXHbIX rETEPOLIMKITMYECKNX aHCaMOnen.

[MokaszaHo, 4YTO B3aMMOAEWCTBME LIMAHUCTOBOOOPOOHON KUCIOTbI
(MpocTeliwen Monekynbl, OOHapYy>XEeHHOW, Kak W uuaHaueTuneH 1, B
MEX3BE34HOM MPOCTPAHCTBE) M TAKUX TUMUYHBIX aMWHOB, KaK aHWIWH,
METUMNAHUIUH U 2-HaddTUNaMWH, a Takke NPOM3BOAHbIX (PEHAHTPMAMHA
(3,4- wn 7,8-0EH30XMHONWHOB) C TMAPOKCMLUMaHaueTuneHamm 2
npoTekaeT Yypes3BblYalnHo nerko n conpoBsoxagaeTcs nx
camoopraHusaumen (xemo-, permo- n CTepeoCceneKTUBHON) B CIIOXHbIE
MHOrOOYHKUMOHamMNbHble ~ MOMekynol  —  OyTeHoAWHUTpunbl 3,
MOHO(UMuHoaurngpodypaHel) 4, Buc(umnHogurngpodypaHbl) 5 wu
okcasonuauHodeHaHTpuanHbl 6, 7 — BEpOSATHblE  KOMIMOHEHTHI
MOIEKYNSIPHBIX CUCTEM, NPEALLECTBEHHUKOB NPOTOONOHTOB.
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PaboTta BbinonHeHa npu dmHaHcoBon nogaepxke MNpesnanyma PAH
(Mporpamma 25).

145



PP-17
SELF-ASSEMBLING OF POLYFUNCTIONAL MOLECULES
INVOLVING CYANOACETYLENE, A COMPONENT OF THE

INTERSTELLAR PROTO-SUBSTANCE

B.A. Trofimov, A.G. Mal’kina, O.A. Shemyakina,
L.V. Andriyvankova, L.P. Nikitina

A. E. Favorsky Irkutsk Institute of Chemistry,
Siberian Branch of the Russian Academy of Sciences 1, Favorsky
Street, Irkutsk 664033, Russia. E-mail: nastya@irioch.irk.ru

The role of cyanacetylene 1 and its derivatives, in particular
hydroxycyanoacetylenes 2 in a self-assembling process (abiogenic
synthesis) of complex heterocyclic assemblies has been evaluated.

It was shown that the reaction of hydrocyanic acid (an elemental
molecule occuring together with cyanoacetylene 1 in interstellar space)
and such typical amines as aniline, methyl aniline, 2-naphtylamine, as
well as phenanthridine derivatives (3,4- and 7-8-benzoquinolines) with
hydroxycyanoacetylenes 2 proceeds extremely easy and it is
accompanied by self-assembling (chemo-, regio- and stereoselective
ones). This results in complex polyfunctional molecules such as
butenodinitriles 3, mono(iminodihydrofurans) 4, bis(iminodihydrofurans)
5, and oxazolidinophenanthridines 6,7, which are probable protobiont
precursors.
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OT HEOJHOPOAHOCTY MPOCTPAHCTBEHHOIO
PACMPEAENEHWS NEPBMYHOIO OPFAHUYECKOIO
BELLECTBA K NPEBNOMNOrMYECKOMY PASHOOBPA3UIO

E.A. Ppucman, A.B. TyanHkeBuY

MIHCcmumym KoMIieKcHO20 aHasu3a peauoHallbHbIX npobrem
[BO PAH, 679016, bupobudxaH, yn. LLloriom-Anelixema, 4.
E-mail: carpi@on-line.jar.ru

MNpeanaraeTcsd noAXoA4 K OMMCaHWIO MpoLecca BO3HWKHOBEHWS
NepBMYHOM  3BONIOUMOHMPYKOLWEN  cucTembl.  PaccmartpuaeTtcs
AvMHamuKa  npouecca  nonuMepusauuMu-4enonumMmepusantmn  HeKmx
pacnpegeneHHbIX B NPOCTPaHCTBE Mpeabuonorniyecknx CTpykTyp.
Mpennonaraetcs Hanu4ue ABYX BPEMEHHbLIX a3, B NepBOW U3 KOTOPbIX
NPOUCXOAMT  MHTEHCMBHas nonumepusaums, a BO BTOpPOW —
genonvmepusaums, npuyem oba npouecca  COMPOBOXAAKTCHA
NPOCTPaHCTBEHHbIM «andy3NOHHBIM nepemeLLMBaHMeM»
obpasyembix NpoayKkToB. MNpeanoxeHbl ypaBHEHUS AUHAMUKN CUCTEMBI.
lMpoBegeHo  uucneHHoe  uvccregoBaHwe — hopmbl  npedernbHbIX
NMPOCTPaHCTBEHHO HEOAHOPOAHbLIX PEeLUEHWN MOAENbHbBIX YPaBHEHWN.
Okasanocb, 4TO nNpu noTepe  YCTOMYMBOCTU  OOHOPOAHOrO
NPOCTPaAHCTBEHHOIO pacnpefeneHns pelleHus npeactaBnsaioT cobon
PS4 OUCKPETHbIX MWKOB HEHYNEBOW MMOTHOCTW, OTAENEHHbIX Apyr OT
apyra cBob6ogHbIM MPOCTPaAHCTBOM. Takum obpasom, nokasaHo, 4YTO
Hanuymne nNpoLeccoB nonMMepusaunmn — genonuMmepusaumm npuBoanT K
npoueccam camoopraHusaumm CMNOXHO CTPYKTYPUPOBaHHbIX
HEOAHOPOAHbLIX (MATHUCTBLIX) MPOCTPAHCTBEHHbLIX CTPYKTYP, KOTOPbIE B
dmsnyeckom npocTpaHcTBe COOTBETCTBYHOT BO3HVWKHOBEHWIO
NMPOCTPaHCTBEHHOW HEOAHOPOOHOCTH, @ B aTpMOYTUBHOM NPOCTPaHCTBE
NMPU3HaKOB COOTBETCTBYIOT HayarbHbIM 3Tanam BO3HWKHOBEHWS NepBbIX
AVCKPETHBbIX JOMEHOB, 3athmKCUpoBaHHbIX B BMONOrM4eckon 3BonioLmn.
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FROM HETEROGENEITY OF SPATIAL DISTRIBUTION
OF PRIMORDIAL ORGANIC SUBSTANCE
TO A PREBIOLOGICAL DIVERSIFY

E.Ya. Frisman, A.V. Tuzinkevitch

Institute of Complex Analysis of Regional Problems FEB RAS
Sholom-Aleyhem Street, 4, Birobidjan, 679016
E-mail: carpi@on-line. jar.ru

Interaction of polymerization/depolymerization processes results in
the chaotic self-organization and leads to the arising of complex and
non-homogeneous (spotty) spatial structures. These structures can
reflect the emergency of the spatial non-uniformity in primordial
associations, in physical space, and, in the attributive space of
characters, can correspond to the initial steps of individualization of the
first discrete domains fixed in the biological evolution.
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WCCNEOOBAHVE BIIUSIHWS Y& OBNYYEHMSA
HA NEPBUYHBIE CTAQIWA PEAKLIMWA BYTNEPOBA

10.MN. LlenTanoBuy!, O.A. CHbITHMKOBaA', A.H. CUMOHOB?,
O.MN. NMectyHoBa?, B.H. MapmoH?

1Me)KOyHapO(3HbIL7 momoepacgpuyeckuli yueHmp CO PAH,
Hosocubupck, 630090, yn. MIHcmumymckasi, 3a, yura@tomo.nsc.ru
2MHcmumym kamanu3sa um. I".K. bopeckosa CO PAH,
Hoeocubupck, 630090, np. JlaspeHnmbesa, 5, oxanap@catalysis.nsk.su

Peakuun katanutnyeckoro cuHTesa yrneBogoB u3 opmansgernga
B BOAHbLIX pacTBopax, WM3BEeCTHble nof OOLWWM Ha3BaHWEM peakuun
ByTtneposa, npuBnekalwT BHUMaHWE UCCreaoBaTernen Ha MpOTSsHKEeHUU
MHorux net. [peanonaraeTtcs, 4YTO Ha nNpeaGWONOrMYEeckon CTaauu
pasButua 3eMnn  HakomnfeHuwe YrnesodOB MPOMCXOOUNO 3a cyeT
XMMWUYECKON KOHOEeHcauum monekyn dopmanbgernaga. Kak npaswuno,
KOHOeHcauusi popManbgernga B BOAHbLIX pacTBOpax MpoOUCXoanT B
LLIeNOYHON cpeae B NPUCYTCTBUN HEOPraHMYEeCKMX KatanuaaTopos. [pu
3TOM HeOOXOAMMbIM YCIIOBMEM peakLun SBMASETCH HanMyine NCXOOHON
«3aTpaBku» yrmesBofgoB. Hactoswass pabota HanpaeneHa Ha
nccrnegoBaHue BnvsHUA YO obnyyeHns Ha NepBuYHbIE CTaanuy peakumm
Bytneposa. BaxHon uenbio paboTbl ABRSETCA MokasaTb, YTO MNOA
nenctenem YO obnydeHus B BOAHbIX pacTBopax opmanbaervaa
obpasyloTcs Gonee croxHble anbgernabl U caxapa, KoTopble MOoryT
CNY>XUTb Ha4yanbHOW «3aTpaBKkony» Ans peakumm bytneposa.

MokasaHo, 4TO Npu boToNM3e BOAHBLIX pPacTBOPOB hopmansbaernga
obpasyeTca TpunneTHbln dopManbaerua, nocrnegylowme peakumm
KOTOpOro npmBogAT K oOpasoBaHuio ©oriee CroXHbIX anbOernaoB U
caxapoB. Tak, B 06ry4eHHOM pacTBope Oblnin 06HapyKeHbl IMMKOMNEBbIN
N MULEPVHOBBIN anbAernabl, a Takke [Moko3a, JIMKCo3a, 3puTpo3a u
aputpyno3a. BaxHo oTmetuth, 4TO 06pasoBaHWe [NMKOMNEBOro
anbgermga nog OEeNCTBMEM CBeTa NPOMCXOAWT Jaxe B YCrOBUSIX, B
KOTOpbIX peakumss BbyTtnepoBa He npoTekaeT: B KWCMOW cpege un B
OTCYTCTBUM Kakmx-nubo kaTanusaTopoB. Takum o6pa3om, MOXHO
cYMTaTb  YCT@HOBMEHHbIM, YTO (POTOMHOYLMPOBAHHbIE  peakumm
dopmanbgernga MoryT SBnATbCA NEepPBUYHBIM LLIAroM K nocrneayowmm
cTagusM KoHAeHcauum dopManbiernga B yrnesofbl. Kpome Ttoro
obHapyxeHo, 4To B xofde ¢oTonm3a KUCMOTHOCTb pacTBopa 3aMeTHO
BO3pacTaeT. OTO CBUAETENbCTBYET O TOM, YTO Hapsiay C peakumen
POTOMHOYLUMPOBAHHOW KOHAEHCauun dpopManbgernga B pacTBope
npotekaeT peakums KanHuuyuapo, npuBogdwad k obpasoBaHuto
MypaBbMHOW KACIOTbI.
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PaboTta BbinonHeHa npu UMHAHCOBOW MNOAAEpXKe MO nporpamme
npesangnyma PAH «[lpoucxoxgeHve un  3asonouns  Buocdepbly»
(nognporpamma 2), rpaHta CO PAH Ne 148, rpaHta HLU Ne
2298.2003.03

INFLUENCE OF UV IRRADIATION ON THE PRIMARY
STAGES OF BUTLEROV’S REACTION

Yu.P. Tsentalovitch!, 0.A. Snytnikova', A.N. SimonoV?,
O.P. Pestunova?, V.N. Parmon?

'International Tomography Center SB RAS, Novosibirsk, 630090,
ul. Institutskaya, 3a, yura@tomo.nsc.ru
2Boreskov Institute of Catalysis SB RAS, Novosibirsk, 630090,
prosp. Akad. Lavrentieva, 5, oxanap@catalysis.nsk.su

Photolysis of aqueous solutions of formaldehyde results in the
formation of triplet formaldehyde, followed by the formation of more
complex aldehydes and carbohydrates. Thus, the photochemical
reactions of formaldehyde can serve as an initial stage of formaldehyde
auto-condensation.
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YWCNEHHOE PELLEHUE MPSIMbIX 3A0AY XUMUYECKOW
KUHETVKM [INSI ACTPOKATANMN3A

YepHbix U.I'., BwuBkos B.A., Cknap O.M.*, CHbiTHukoB B.H.*

UHcmumym eblqucriumerbHOU MamemMamuKku U Mamemamuyeckou
eeopusuku CO PAH, Hosocubupck
*MiHcmumym kamasnu3a um. I.K. bopeckosa CO PAH, Hosocubupck

YncrneHHoe MOLENUPOBaHME XMMUYECKMX NPeBpaLLeHN BELLECTB B
NpOTONMaHeTHbIX ANCKax nNpeanonaraeT pelleHne CUCTEMbl ypaBHEHUN
MaTtemaTuyeckon uU3MKK, OnuCbiBalOWen OUHaMWKYy BeLlecTBa,
COBMECTHO C  CMCTEMOW  OObLIKHOBEHHbIX  AuddepeHumanbHbIX
YPaBHEHUN XUMUYECKOW KMHETMKU. PacwenneHve no uU3nyeckum
npoueccaM n BbIbop obracten, B KOTOPbIX BaXeH YYEeT XUMUYECKUX
npeBpaLleHnin, NpUBOASAT K HEOBXOOAMMOCTM peLUeHUs MOACUCTEMbI
OObIKHOBEHHLIX  AnddepeHumnanbHblX  ypaBHEHWI XUMUYECKOM
KMHETUKN. XapaKTePHLIMW OCOBGEHHOCTAMU YPaBHEHUA XMMUYECKOWN
KMHETUKN SBMsOTCS Oonbluas pasmepHOCTb (NMpY ONMUCAHWUMU CHOXHbIX
NpoLeccoB C DOMbLUMM YUCIIOM PEAreHTOB) U BbICOKUA KO3(DMULIMEHT
XKECTKOCTU, YTO HanaraeT OrpaHNYeHnst Ha METoAbl MHTErPUPOBaHKS.

Onsa peweHusa npsMbIX 3aga4 XMMUYECKOW KMHETUMKM 3TOro Knacca
co3gaH MNpOrpaMMHbIA  MaKeT, KOTOPbIA, MaBHbIM  0Opasom,
npegHasHadeH Ons paboTbl B CBA3KE MNEpCOHAaNbHbIA KOMMbHOTEP -
MHoronpoueccopHad 3BM.  OcobGeHHOCTAMM  [aHHOroO  nakeTa
ABNAOTCA: pacwumpsiemass 6asa  gaHHbIX  XUMUYECKUMX peakuun c
BO3MOXHOCTbIO CETEBOro A0CTYyna, BO3MOXHOCTb OBMeHa AaHHbIMU C
OpyrumMuM, 4acto ucnonb3yembiMn 6asamym  [aHHbIX  (Hanpumep,
GriMech), aproHoMu4YHbIA MHTepenc BBOAA XMMWYECKUX peakuunin c
aBTOMATUYECKMM KOHTPONEM OWMNBOK, BO3MOXHOCTb pacLUMpeHus
6aHka OOHOMPOLIECCOPHbLIX M MHOTOMPOLECCOPHBLIX BbIYUCIUTENBHbIX
MoOyrnen, BO3MOXHOCTb MpsiMoro obmeHa (6e3 wncnonb3oBaHus
OOMONTHUTENBHOIO MPOrpaMMHOI0  obecneyeHnst) BbIYUCIIMTENBHBIMY
OaHHBIMW C MHOTOMPOLECCOPHBIMM BbIYMCAUTENBHBIMU MOAYISMMU.

OnbITHasa akcnnyaTaumsi 1 TECTUPOBaHUE MakeTa OCYLLECTBIISNOCH
peweHveM 3agadyM O  BMAWSHUM  XUMWYECKMX  peakumri  Ha
rasognHaMn4eckoe COCTOSIHME CUCTEMbI. YNCNEHHbIe 3KCMEPUMEHTBI
NpoBOAWMNUCE Ha MOAENbHOW OOHOMEPHOW 3ajaye ABWXKEHMS ra3oBoWn
CMecu MO peakLMOHHOMY COMfy KOHW4Yeckon dopmbl. B kavectse
KMHETUYECKNX CXEM UCMOSb30BaNiMCb CUCTEMblI XUMMUYECKUX peakuuin,
onucblBaroLWme NpoLeccsl NMPonu3a aTuneHa n MeTaxa.

WccneooBaHo BnvsiHMe Takux (PakTOpoOB  KakK  U3MyvyeHue B
KOMMIIEKCE C XMMWYECKMMU peakumsiMn (B XO4e KOTOPbIX M3MEHHAETCS
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KONMYeCTBO MOrTIoLLAOLLEero usnyvyeHue rasa), a Takke notepu Tenna
Ha rpaHuLe peakUMOHHOW 30Hbl B LUMPOKOM AuManasoHe napameTpoB U
HavarnbHbIX OaHHbIX. YCTAHOBMEH AManasoH napaMeTpoB 3agayu, npu
KOTOPbIX XMMWUYECKME peaKkUuuy CYLLECTBEHHO BIMSOT Ha OUHAMUKY
npouecca.

NUMERICAL SOLUTION OF DIRECT TASK OF CHEMICAL
KINETICS IN ASTROCATALYSIS

Chernykh I.G., Vshivkov V.A_, Sklyar O.P.*, Snytnikov V.N.*

Institute of Computational Mathematics and Mathematical Geophysics
SB RAS, Novosibirsk, Russia
*Boreskov Institute of Catalysis SB RAS, Novosibirsk, Russia

Chemical network database contains systems of chemical reaction,
kinetic and gas-dynamics constants and parameters.

Chemical translator is interface for working with database and
computational modules. Translator prepare data (translate system of
chemical reactions to system of ordinary differential equations and
prepare physical and chemical gas dynamics data) for computational
modules. Chemical translator can works with many databases
(GriMech, NIST, etc) via import/export module.
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CLIEHAPUM 3APOX[EHWSI XAOTUMECKON AUHAMUKM
B KWNHETUYECKNX MOLIENSAX FETEPOTEHHbIX
KATATUTUYECKNX PEAKLIUM

I.A. Yymakos, E.A. JlawuHa*, H.A. YymakoBa*, A.1. BOopoHuH*

UHecmumym mamemamuku um. C.J1. Cobonesa CO PAH,
Hoeocubupck, 630090
*MHcmumym kamanu3sa um. I.K. bopeckosa CO PAH,
Hoesocubupck, 630090

OnHammka mMMeeT [eno C cucTeMamu, 3BOSOLMOHUPYHOLMMA BO
BpeMeHU. [MHaMU4YecKniA Xaoc — 3TO SIBMEHWE OUHAMUKKW, KOTOpoe
npeacraBndeT cobon HeperynsapHoe u Henpeackasyemoe Ha GonbLune
BpeMeHa OBWXEHNE B [EeTEPMUHNPOBAHHbIX HENUHENHbIX
ONHaMMYECKNX cucTemax. MpuynHamm HeperynsapHoCcTU n
HenpeackasyeMocTu sBnseTca CoOCTBEHHAs OUHAMMKa CUCTEMBI, @ He
BMMSHME LYMOB M BHELWHWX BO3MyLawowmx cakrtopos. [lpu
nUccreqoBaHUM — CTPYKTYPbl  XaOTUYECKOW  AMHaMUKM, ee  Tak
Ha3blBaEMOrO «CKereTay, KIYeBYD poOflb WUrpatT WHBApUaHTHbIE
06bekTbl (ha3oBOro notoka: nepuognyeckme opbuTtbl, yCTOMYMBBIE U
HeyCTOMYMBbIE  MHBapuaHTHble  MHOroobpasvsi, FOMOKIMHUYECKNE
Tpaektopun 1 T.4. OHM 4AlOT KMOY K NpeAckasaHuio U nHTeprnpeTaumm
noeeeHust cuctembl B 0a3oBOM NPOCTPAHCTBE.

MocnepHue gecaTuneTus xapakTepmsoBanucb 60MbLIMM UHTEPECOM
K TEOpMM Xaoca B CBSA3M C €e BO3MOXHbIM NPUMEHEHNEM ANS:

(1) onucaHua OMONMOrMYecKMx MNPOLIECCOB, T.K. B XMBbIX CUCTEMax
HEYCTOMYMBOCTb SABMNSIETCSA OLHOM U3 CaMbIX BaXKHbIX ABUXKYLLMX CUT,

(2) nepegayv wmHdOpMaLMK, MNOCKOMbKY AMHAMWMYECKUA XaoC Mo
CBOMM CBOWCTBaM BO MHOIOM OT/MYAETCA OT TaKOro TPaaMLMOHHOIO
HocUTENS MHOPMAaLIMK, KaK rapMOHUYECKME KonebaHus,

(3) MOZAENMPOBaHNsI aBToOKonebaTenbHbIX reTeporeHHbIX
KaTanuTUyecKknx peakumn, MOCKONbKY CyLeCTBOBaHWE KPUTUYECKUX
adpektoB M xaoca nomoraeT BbibpaTb Hamboriee BeEPOSTHbIV
MeXaHN3M XMMUYECKMX NPEBPALLEHNA Ha MOBEPXHOCTU KaTanunsaTtopa.

B npouecce BO3HUKHOBEHWUSI XW3HW MOXHO BbIOENUTL MNEPBYHO
ctaguio — obpasoBaHue nepBMYHOro «BynboHa». OTO nepsoe
COCTOSIHME €ellle HMKaK Henb3s cumTaTth XuBon MaTepuen. OgHako, Kak
«HexuBoe» nepexogut B «kuBoe»? Kakue cpakTopbl  Mornu
opraHu3oBaTb W YCKOPUTb HayanbHble 3Tanbl sBonwoumn? [Ons
CYLLIECTBOBAHMWS XU3HW Unu nobort ee OU3NYECKON UM XUMUYECKON
Mogenu HeobxoaMMo, YTOObl cMcTeEMa LOCTATOYMHO AOMr0 Haxo4urachb
BAANM OT TepmoaMHaMM4eckoro paBHoBecusl. C 3TOW TOYKM 3peHus,
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nepBuYHbIN BynNboH NpeacTaBnsan cobomn CyLeCTBEHHO HEPABHOBECHYIO
CUCTEMY: B HEM MMENUCb FpagueHTbl TeMnepaTypbl U KOHUEHTpauumn,
nepapxus BpeMeHHbIX MacLTaboB 1 CKOPOCTEN XMMUYECKUX peakumii 1
T.0. BesycnoBHo, npoucxoanno nepuoamnyeckoe U3MeHeHUe YCroBUw,
CBS13aHHOE He TOMNbKO C CYTOYHbIM U FOANYHBIM PUTMOM, HO U C APYTMMM
aBTokonebaTenbHbIMM  MpoLeccamMu B HexuBon npupoge. A
nepuogmyeckass M xaoTuyeckasd CMeHa YCNoBUW — BeCbMa BaXKHbIN
dakTop B NpoLecce 3BOMIOLMM U BOSHUKHOBEHUS XU3HU.

[eTeporeHHble KaTanMTUYeCKME OCLMNNATOPbl SABMASIOTCA OYeHb
yOOOHbIM OOBLEKTOM Anda aHanusa npobrieMbl camoopraHusauuu, T.e.
BO3HWUKHOBEHWS ynopsfoYeHHbIX CTPYKTYP B NCXOAHO
HeopraHusoBaHHoW cucteme. Ha pybexe XIX u XX Bekos
reTeporeHHble  KaTanuTuyeckMe peakuum paccMaTpuBanucb — Kak
Hanbonee  apgekBaTHble  HebMoOMNorMyeckMe - MOOENN  BaXKHbIX
Buonornyecknux npoueccoB. Tak MNOABUNNCE  ©KEMNE3HbIN  HepB»
(nepuoamyeckoe pacTBOpPEHWE >Kenes3HoW [MpPOBOSIOKM B  a30THOM
KMCroTe) W «pTyTHoe cepgue» (konebaTenbHoe pasnoxeHue
nepokcuaa BoAopoAa Ha MOBEPXHOCTU MeTansnyeckon pTyTh).

B 1970-x rogax Hay4yHash OOLLECTBEHHOCTb Yy3Hana O Hay4HOW
pesBonounM, KOTOpas nonyvuna HasBaHue «Teopus  xaocar.
YyBCTBUTENBHAA 3aBMCMMOCTb MOBEAEHUS OMHAMWYECKUX CUCTEM OT
HayanbHbIX AaHHbIX CTana urpaTh KMYEBYO PONb B 3TON HOBOW Hayke.
M kak crneactsue Teopum xaoca, MuUp y3Han, 4to dmnocodus
aetepMuHMsMa, Kotopas GasupoBanacb Ha 3aKkoHax KNaccu4eckow
PU3MKN 1N IBOMIOLUMOHHBIX YPaBHEHUSX, WMELWMUX CBOMCTBO, YTO
HayanbHble [AaHHble onpefenslT peleHne OAHO3HAaYHO Ans BCeX
nocneayoLwmx MOMEHTOB BPEMEHU, CTarna yAa3BUMOW Ha BCEX YPOBHSX,
N Ha KNHETUYECKOM YPOBHE TOXE.

B passutve 3TOM MAen Mbl pPacCMOTPUM pasfnyHble CLeHapuu
BO3HVMKHOBEHMSI YCTOMYMBBLIX CTPYKTYp — CTPaHHbIX aTTpPakTopoB,
KOTOpble XapakTepusylTCa XaoTUYEeCKMM YepefoBaHWEM COCTOSHUN
CMCTEMbl MPU  MOCTOSHHBIX BHELUHWX YCIOBUSX, Ha npumepe
reTeporeHHbIX KaTanuTUYecKkux peakumin B3auMOL4enCcTBUs BOAOPOAA U
oKcuAaa yrnepoga ¢ Kucrnopogom. [Ans onucaHns KpUTUHECKUX SBReHnN
NCMNOMb3ylTCA  MOOENN, KOTOPble OMUCLIBAOTCH CUCTEMaMWU  Tpex
OBbIKHOBEHHbIX  AuddepeHumanbHbIX  ypaBHeHMW  (C BbICTPOW,
YMEPEHHOW W MEANEHHOW MnepeMeHHbIMKU). ITU MOAENU y4uTbiBaloT
MoaudmKaumio  KaTanuTUYecKoro LEeHTpa B Xode peakuuun, T.e.
U3MEHEHNE  aKTUBHOCTU Katanusartopa noa  BO3OEWCTBUEM
peakuMOHHON cpeabl.
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SCENARIO OF CHAOTIC DYNAMICS DEVELOPMENT
IN KINETIC MODELS OF HETEROGENEOUS CATALYTIC
REACTIONS

G.A. Chumakov, E.A. Lashina*, N.A. Chumakova*,
A.l. Boronin*

Sobolev Institute of Mathematics SB RAS,
Novosibirsk 630090, Russia
*Boreskov Institute of Catalysis SB RAS,
Novosibirsk 630090, Russia

The aim of this report is to present some new geometrical ideas that
are revolutionizing dynamical systems theory in a readable and richly
illustrated form scientists and experimentalists of different disciplines,
who are concerned to model and understand the time evolution of real
systems.

We present an overview of what can happen in the evolution of a
system, and how this is influenced by the starting conditions. Here we
have our major guidance from dynamical systems theory in the concept
of an attractor. A strange attractor, recently discovered, whose
unexpected features have generated an explosion of interest is chaotic
attractor that captures the solution of perfectly deterministic equations
into a state of steady but perpetual chaos.

We describe a new mechanism responsible for generating the
chaotic behavior of oscillating chemical reactions under fixed outer
conditions. We shall show that there are structures in chaotic dynamics
that are always the same if you looked at them the right way. To obtain
the critical phenomena, we use rather simple but nonlinear models in
the form of a set of three ordinary differential equations with
characteristic times hierarchy, namely with fast, intermediate and slow
variables. The catalytic active site modification in reaction conditions is
taken into account as well. The kinetic models of heterogeneous
catalytic interactions of hydrogen or carbon oxide with oxygen are
considered.
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3KCMEPUMEHTANBHOE UCCNENOBAHME
KATATTIUTUYECKNX CBOUCTB HAHOYACTHL,
MOEMNMPYIOLLMX MEX3BE3AHYIO Mbifb

CHbiTHukoB [1.B., Aiy6oB [1.A., MoaropHbix H.M.*,
CHbITHuKOB B.H.

WHecmumym kamanu3sa um. .K. bopeckosa CO PAH, Hosocubupck
*O6BbeduHeHHbIU UHCmumym 2eorio2uu, 2e0hU3UKU U MUHepasinoauu
um. A.A. Tpogpumyka CO PAH, snyt@catalysis.nsk.su

MonekynsipHoe obnako, B KOTOpOM cchopmMupoBanach CorfHedHas
cMcTeMa, UMeno B CBOEM COCTaBe kpoMe Bogopoga v renus o 2
MaccoBbIX % MexX3Be3gHOW MbiNn M3 Apyrux anemeHTos. McxogHo
MbifieBble YacTuubl MOSABMSAOTCSA Npu B3pbiBax CBEPXHOBLIX B BUAE
HaHO4YacTuL, cocTaBa KOCMWYECKOW PacrnpOCTPaHEHHOCTM 3MEMEHTOB.
M3BecTHO, 4YTO Ha 9TUX vacTuuax npoucxoguT obpasoBaHue
MonekynsipHoro Bogopoga. OgHako katanuTudeckasi akTMBHOCTb TaKMX
HaHOYacTML, B  peakuuMsax CuHTe3a  YrneBodopodoB — paHee
3KCMEepPUMEHTAaNbHO NPaKTUYECKM He n3yyanachb.

HaHomaTtepuanbl, MoAenupylolmne MeX3Be3dHylo nNbifb, Obin
MPUroTOBMEHbI U3 TOPHbIX MOPOL 3EMHOr0  MPOUCXOXKOEHUST WU
MeTeopuToB MeToAoM nasepHoro ucnapeHus. Obpasey nomelwianu B
TUrenb 1 nogBepranv BO3AENCTBUKO U3NyveHUst HenpepbiBHoro CO, —
nasepa. MoLWHOCTb U3Ny4YeHns Ha NOBEPXHOCTM obpasua cocTaensna
Ao 80 BT, NNOTHOCTb MOLLHOCTN HaxoAunack Ha ypoBHE A0 10° Br/cm®.
WcnapeHne nposogunu B notoke He npu pasnedun 0,05 atm.
HaHouacTtuubl doopmmnpoBanuce nNpu GLICTPOM OxnaxaeHun napos B He
N ocaxganucb Ha unbTpe. MNonyyeHHble HaHoOMaTepuanbl U3BNekanu
Ha BO34yX O119 MPOBEeAEeHUS AaNbHENLLMX UCTIbITaHNNA.

Ons  wuccnegoBaHWs  KaTanMTUYECKOW aKTUBHOCTW  TOPHBIX  MOpog
3EMHOro NPOUCXOXAEHUA U MeTEOpUTOB ObiNo oTobpaHo Gonee gecatka
obpasLoB. JIKCNEPUMEHTbI NPOBOAMNM B MPOTOYHOM peakTope Mnpu
Temnepatypax 25-700 °C npu atmocdepHom pfasrneHun. MopgenbHas
rasoBasi cMecb 00OblMHO cocTosina uM3 65 06.% H,, 1-3 06.% CO, He-
GanaHc. CKopoCTb MoToka 5-20 cM*/r-C. AHanN3 peaKLYOHHON CMEecH [0 1
nocrie peaktopa nNpoBOAWMNM Xpomatorpaduyecku. YyBCTBUTENBHOCTb
onpedeneHnss  KoHUeHTpaumm okcugoB ymepoga (CO, COy) wm
yrnesogopopos (CH,4, C,Hy4, C,H,, CoHg) coctaensna 107 06.%.

Bbino obHapykeHo, 4TO Ha OOMbLUMHCTBE W3y4YeHHbIX OOpasLoB
HaHOMaTepuanoB HabniogaeTcs obpa3oBaHMe MeTaHa, 3TUieHa M 3TaHa
npu Temneparypax 450-700 °C. Havbornbluee KONMMYEeCcTBO STUX BELLECTB
obpasoBbiBaniocb Ha obpasuax, codepXalmx B 3aMeTHbIX KONM4ecTBax
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coemMHeHNs xeresa. Tem caMmbIM MOoKa3aHo, YTO OKCWAHbIE HaHOYacTUUpbI
NPUPOAHOro COCTaBa AreMeHTOB 06r1aaatoT 3HAUYMTENBHOW KaTanuTUYEeCKom
aKTMBHOCTbIO B CUMHTE3e oredmHoB npwu ruapupoBaHum CO, 4TO MOXeT
CYLLIECTBEHHO MOBMUATb Ha XMMWYECKYHO 3BOSTIOLIMIO BELLECTBA B YCIOBUSAX
[OONMaHeTHOro OKOMO3BE3AHOIO AnCKa.

EXPERIMENTAL INVESTIGATIONS OF CATALYTIC
PROPERTIES OF NANOPARTICLES MODELLING
INTERSTELLAR DUST

Snytnikov P.V., Dubov D.A., Podgornykh N.M.*,
Snytnikov V.N.

Boreskov Institute of Catalysis, SB RAS, Novosibirsk, Russia
*Trofimuk United Institute of Geology,
Geophysics & Mineralogy, Novosibirsk, Russia
snyt@catalysis.nsk.su

Catalytic properties of nanoparticles prepared from earth minerals
and meteorites by laser evaporating technique were investigated. It was
obtained that nanoparticles are of good catalytic activity in CO
hydrogenation reaction. Formation of methane, ethane, ethylene was
observed at 450-700 °C.
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OCOBEHHOCTU COCTABA NPOJYKTOB CUHTE3A
®ULLEPA-TPONLIA HA MATEPUANE METEOPUTA LIAPEB

A.A. XacuH, B.H. CHbITHUKOB

UHecmumym kamanu3sa um. .K. bopeckosa CO PAH,
Hosocubupck 630090, aakhassin@catalysis.ru, snyt@catalysis.nsk.su

Mex3Be3gHass nbinb  npeactaBnsieT cobor  HaHoYacTuubl  C
HanNuMnNWWM  NbAOM  COCTaBa MPUPOAHON  PacnpoOCTPaHEHHOCTU
3NEMEHTOB, U3 KOTOPbIX B KOMMMEKCe PU3UKO-XUMUYECKNX MPOLECCOB B
OKOOCONHEeYHon cpefe obpasoBanucb MeTeopuThbl, NNaHeTbl 1 Apyrue
Tena. Ocobbli MHTepec Ans M3yYeHUs 3BOMIOLUM  OKONO3BE3OHOM
cpenbl NPeACcTaBnseT BOMNPOC O KaTanmUTUYECKON aKTUBHOCTU UCXOAHbIX
HaHOYaCTM1L, MEX3BE34HOM MbInu.

O6pasubl HaHOAMCNEPCHOro MaTepmnana ¢ pa3Mepom 4actuy 2-4 HM
Obinn NpuroToBneHbl M3 obpasuoB meTeoputa LlapeB v npupogHoro
fasanbTa MeTO4OM Fa3epHOro WcnapeHuss B MOTOKe  renus.
Katanutuyeckne cBoWCTBa Martepuana Oblnn U3yveHbl B peakuuu
rmgpupoBaHus CO B yrneBogopofbl (cuHTe3 duwepa — Tponwa, COT)
npn pasneHnn 0,1 Mla, B guanasoHe TemnepaTtyp 550-643 K, c
cocTaBOM ucxodHbIx rasoB 60% H,, 30% CO, 10% N, npu ckopocTu
noaaun peakumoHHoi cmecu 100 em® yac™ ' r.

HangeHo, 4TO CUMHTE3MpOBaHHble HaHOMaTepuanbl MPOSABASIOT
KaTanuTuyeckyto aktuBHocTtb B COT Onarogaps npucytctButo Fe
(obwee copepxaHne Fe cBbiwe 20% wmac.). Katanutnuyeckas
aKTMBHOCTb HaHomaTtepwuana, TMoJflyYeHHOro wu3 MeTeopuTa, Mo
3HaYeHUI0 3Heprum aktueaumm 20 KMx/Monb Bbile akTUBHOCTM obpasLa
n3 6asanbTta ¢ aHanormyHbIM 3HadeHnem 80-100 k[x/monb. HecmoTps
Ha TO, YTO MeTaH Obll OCHOBHbIM MPOAYKTOM CUHTE3a, B peakuuu
Habnoganucb yrnesogopoabl Ao Cg. bonee anvHHble coefuHEHMS
HaxoAWnMCb BHE YyBCTBUTENbHOCTM obopyaoBaHusa. CopgepxaHue
NPOAYKTOB MOAYUHSNOCH B TOMOJIOTMYECKMX psigax pacrnpeneneHuio
AHpepceHa- LWynbua- dnopu (ALLUD).

Cpeau C,. npoayKToB AOMMHMPOBanu oneduHsl. OTHOLLEHWE onedrHOB
K napacduHam paxe gns C, 6Gombwe 1, 4TO HEOoObMHO  Ans
Fe- katanusatopos COT. Npu aToM BennumMHa napameTpa pacnpeneneHus
AlL® MHOro MeHble Aansg psga H-napadwuHoB (0,11-0,16), yem ans
o-onedmHos (0,3-0,4). Tem cambiM, MapupoBaHMe ornedrHOB He ABMSETCS
OCHOBHbIM MyTEM CUHTE3a MapadMHOB OS5t 3TUX M3ydaeMblx 0OpasLoB B
yKa3aHHbIX BbIlLE YCIOBMSIX, YTO MOXET OblTb CBSI3aHO C  HU3KUM
cogepxaHunem dactuy Fe B HaHomatepuane o0pasuoB, CMOCOOHbIX
aktmBupoBate C=C cBsA3b. OCOBGEHHOCTBHIO SIBMSETCA Takke BbICOKOE
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cogepxaHue p-onedwmHoB M uso-napadmHoB cpean Cs. NpoayKToB, MO-
BMOVMMOMY, BCIEACTBME aKTMBHOCTU OKCMOHOM KOMMOHEHTbl obpasua
mMeTeopuTa LlapeB B nsomepusaumm yrnesogopoaos.

Taknm ob6pa3om, 3SKCMEpPUMEHTaNbHO MOKa3aHO, YTO WCXOAHBIN
HaHoMaTepuan  MexX3Be3gHOro  BellecTBa obOnagan  BbICOKOM
KaTanuTMYecKo aKTMBHOCTbIO B  CUHTE3ax oneduHoOB, nerko
BCTyNawLLMX B AanbHeNWe XMMnieckme npespaLleHuns.

PECULIARITIES OF THE PRODUCT COMPOSITION
OF THE FISCHER-TROPSCH SYNTHESIS OVER
THE METEORITE TSAREV MATERIAL

A.A. Khassin, V.N. Snytnikov

Boreskov Institute of Catalysis SB RAS, Novosibirsk, Russia
aakhassin@catalysis.ru, snyt@catalysis.nsk.su

Fischer-Tropsch synthesis was studied at 0.1 MPa, 550-643 K, gas
phase composition 60% H,, 30 % CO, 10 % N, over the dispersed
material, which was prepared by laser evaporation of Tsarev chondrite.
This material was found to be catalytically active in the formation of light
hydrocarbons, mostly methane and light olefins. Saturated
hydrocarbons follow Anderson-Schulz-Flory distribution with o = 0.11 -
0.16, while olefins are characterized by o = 0.3 - 0.4. Relatively high
content of B-olefins and iso-parafins is accounted for by the catalytic
activity of oxide components of meteorite.
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BMOTMEHHbI MATHETUT B MOYBAX IOr0-BOCTOKA
PYCCKOWM PABHUHbI

AnekceeB A.Q., AnekceeBa T.B.

UHecmumym ¢busuko-xumudeckux u buonoauyeckux rnpobnem
rnoysosedeHusi PAH, lNyuwjuHo, alekseev@issp.serpukhov.su

[aHHble, Nony4YeHHbIE KOMMMEKCOM MarHUTHBIX M3MEPEHUN N MUHE-
panorMyeckumMmn aHanusamyv MarHWTHbIX (PPaKUUi C MCMoNb30BaHUEM
peHTreHoBCKoM audpaktomeTpun, MeccbayspoBCKOV CNEKTPOCKONUA U
3NEKTPOHHOW MWKPOCKONWUW, CBUOETENbCTBYIOT O (POPMUPOBAHUN B
CTenHbIX NoyBax pepprMMarHeTMKoB (MarHeTuta n marremuta). AHanma
BaneHTHOro COCTOSIHUS Xenesa B CTPYKType CUMMKaToB W U3MEHeHue
MarHWTHbIX CBOWCTB MO MPOMUM0 MOYB CBUAETENbLCTBYIOT 06 in situ
TpaHcOPMaLMOHHbBIX Nepexodax COoeaMHEHMUI Xernesa B Xo4e MoYBo-
obpasoBaHus. [NokazaHo, YTO enesopeayuupyolme 6aKkTepun urpatoT
OCHOBHYIO pOfib B (DOPMMPOBaHMN MOYBEHHBIX MArHETUTOB B COBPEMEHHbIX
CTenHbIX MoYB eBpornenckon Yactm Poccun. Bo Bcex mccnenoBaHHbIX ropu-
30HTax KalUTaHOBbIX MOYB U YEPHO3EMOB MPUCYTCTBYIOT XXene3opeayKro-
pbl. YncneHHoCTb UX gocTuraeT 10° Kn/r NoYBbI. YKenesopepnykTtopbl cno-
COBHbI NepexmBaTb KpanHe HebnaronpuATHbIE KNMMaTUYeCKUe YCIoBUS -
3acyLwnvBble Nepuoapl U BBIMOpPaXKMBaHWe noyBbl. [1pogeMoHCTprpoBaHa
CBSI3b COOEPXKaHWS MarHUTHbIX MWHEParnoB C BUOKIMMAaTUYECKMMMK YCHO-
BMAMKU nodBoobpasoBaHusi. Ocobo cnemgyeT OTMETUTL BbICOKYHD AUCTEPC-
HOCTb (DOPMUPYIOLLIMXCS MPW y4acTuM BUOreHHOro dhakTopa NOYBEHHbIX Mar-
HeTuToB. POPMUPYIOLLIMECS B MOYBaX YacTuubl BUOreHHOro MarHeTuTa
umetoT npeobnagarowme pasmepbl < 10 HM. [1pogeMOoHCTpUpoBaHbI
npsiMble KOPPENALUMN BEMNUYMH MarHUTHbIX XapakTepucTuK NoYB CO cped-
HerofoBbIMM aTMOC(EPHBIMU OCafKaMK ANsi COBPEMEHHbIX CTEMHbIX NMOYB
eBponerickon Yactn Poccun. MNMoaTreepkaeHa BO3MOXHOCTb NPUMEHEHNS
MarHWTHbIX METOOOB [N MO3HaHUSA 3aKOHOMEPHOCTEW MNpoTeKaHus
MOYBEHHBIX MPOLECCOB U UCCNEAOBaHNUsS 3BOSIOLUN NPUPOOHON cpefbl
cTenen B ronoueHe u nnencroueHe. NayyeHme cOOTHOLLEHMS coaepxa-
HUSt MMHepanormdeckux das (retut, remaTuT, MarHeTUT) B pa3HoOBO3pa-
CTHbIX MOrpebeHHbIX NoYBax CTEMHOM 30HbI CBMAETENbCTBYET O NEpPBO-
CTENEHHOCTN KNUMaTUYECKMX (DaKTOPOB MO CpaBHEHWIO C obLien
ONUTENBHOCTLIO Mpouecca BbIBETPUBAHUS MU 3KCMO3MLMKU MOYBbLI 0
norpebeHuns, T.e. Bo3pactoMm noys. CogepxaHne nNoYBeHHoro (buoreH-
HOro) MarHeTMTa MOXeT ObITb MCNOMb30BaHO KaK «MarHUTHasi 3anncb»
B NOYBE O NPEALLECTBYIOLLMX YCIOBUSAX OKpYXaloLLen cpebl CTenen.

«
Pa6ota BbinonHeHa B pamkax nporpammbl [Npesungnyma PAH «[lMpouncxoxaeHve n
aBontoums bruocdepbl», nognporpamma |l
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BIOGENIC MAGNETITE IN SOILS OF SOUTH-EAST
OF RUSSIAN PLAIN

Alekseev A.O., Alekseeva T.V.

Institute of Physicochemical and Biological Problems of Soil Science
RAS, Pushchino, Russia, alekseev@issp.serpukhov.su

Magnetic data, XRD, Mossbauer spectroscopy and analysis by
electron microscopy show that the source of the enhanced magnetic
susceptibility values in the Russian steppe soils is ultrafine-grained
magnetite. Data obtained confirm the important role of iron-reducing
bacteria in the formation of magnetite in steppe soils and therefore
magnetic soil properties. The population of iron reducing bacteria in
Chestnut soils of and Chernozems were under investigation. Iron
reducing bacteria are presented in all studied soils with up to 10° cells/
1 g of soil in number. There is a strong statistical correlation between
modern rainfall and the pedogenic magnetic susceptibility across the
Russian steppe. This climofunction was then applied to the palaeosols
to determine palaeo-rainfall.
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EVOMWUHEPANIU3ALIMSA B TEPMAIbHbBIX UCTOYHUKAX MO
OAHHBIM IN SITU AHANWU3A C MOMOLLbIO SEM-EDAX

BenbkoBa H.J1., Mapc¢eHoBa B.B., Caknpko M.B.

JlumHonoeauyveckuti uHcmumym CO PAH, 664033, Upkymck,
yn. YnaH-bamopckas, 3, n/sa 4199, e-mail: belkova@lin.irk.ru

BakTtepmanbHasi MyuHepanm3aumnsa — LUMPOKO pacrnpoCTpaHEHHbIN de-
HOMEH, OMWUCAaHHbIA AN Pa3fMYHbIX reoTepMarbHbIX 3KOCUCTEM, B KOTO-
POM Ba>KHYIO pOrib B POPMMPOBAHNM OCaKOEHUIN UTPAIOT MUKPOOPraHns-
Mbl. BakTepun mMoryT cTMMynmpoBaTb NPOLECC OCAKAEHNSA MUHEPATTbHbIX
yacTuy 6narogapsi cBoein MeTabonmMyeckon akTMBHOCTM («Brornornyeckn-
WHAOYLMPOBaHHAs MUHepanM3aums») unm nocpeacTesoM obpasoBaHms op-
raHNYeCcKoro MaTpukca Ha MoBepxXHOCTU BakTepuarnbHbIX KNeTok («6uo-
NOrMYECKN-KOHTPONUpyemas MMHepanm3auusa»).

MN3yueHbl TepmanbHble Bogbl, OakTepuanbHble MaTbl (Guomatbl) K
OCaXAEHNSI rTopSYMX UCTOYHUKOB KOTenbHUKOBCKMIN, 3MEUHBIN 1 XaKychbl,
pacrnonoXxeHHbIX Ha ceBepHOM nobepexbe 03. balikan, pasnuyatoumecs
no m3nKo-xMmMudeckum napametpam Bog (pH, Eh, EC, pacTtBopeHHbIn
KUCIOPO4 W TemnepaTtypy BOAbl MCCredoBanv B MOMEBbLIX YCIOBUSIX).
CkaHvpytoLLas arneKkTpoHHasi MUKPOCKOMKUS BbisiBANA pa3Hoobpasue 3e-
NeHbIX BOAOPOCNEN, AuaToMen U MUKPOOPraHM3MOoB B 3erieHbIx GakTepu-
anbHbIX MaTax BCeX WUCTOYHMKOB. COM M CONPSPKEHHBIN XMMUYECKUN
aHanm3 (SEM-EDAX) nokasan, uto Si n Ca accounmpoBaHbl ¢ Gaktepu-
anbHbIMU KreTkamu B Buomartax UcToyHnka KoTenbHUKOBCKUA, B TO Bpe-
Ms KaK Si u Fe geTekTnpytoTcs Bokpyr BakrepurarnbHbIX KNETOK B 3eMeHbIX
BromaTax 3mMenHoro n XakycoB. 3eneHble 6uomMaThbl, TaKKe Kak U oCax-
OEHUS1 COCTOST U3 MUHEpPanu3oBaHHbIX 6akTeprMonogoOHbIX CTPYKTYP, KO-
Topble MMelT hopMbl U pa3mepbl NOAOOHbIE GakTepusiM. XMUYECKUIA
aHanmMs3 nokasan BbICOKOE COAepXaHWe B HUX KamnbLus, BbICOKOE OTHO-
weHne Ca/K (2.1), n HEBbICOKUIA, HO XapaKTepHbIX MUK dooccopa, YTo
npegnonaraeT Hanuune opraHudeckoro martepuvana. CooTtHoweHue P/S,
Nosly4YeHHOE OT 3TUX YacTuL, OOHapPYXEHHbIX B OMomMaTax, Obifio HASKNM,
YTO NO3BOMSAET MPEeAnofioKMTb, YTO 3TO — HEexXmBble OakTepuarnbHble
dopmbl. HECOMHEHHbIN MHTEpeC NpeacTaBnsaeT cooTHowweHune Si/Ca, Ko-
TOpOEe Ansi MUHEepPanv30BaHHbIX KIETOK 13 3eNeHblX BuomMaToB Bapbupo-
Bano ot 2 Ao 1, a 4ns MuMHepanbHbIX YacTul B ocaxaeHuax — ot 5 go 10.
OTn pesynbTaThl NO3BOMAIOT 3AKIMHOYUTb, YTO NPOLIECCHI cunuumudmkaumm
N KanbLmmKaLmm MUKPOOPraHM3MOB NMPOUCXOANAT Kak B BMomarax, Tak u
B OCaXOEHWSX NMpW LWenoYHbIX 3HavYeHusax pH B rugpoTepmarnbHbIX 9KO-
cuctemax. PaboTa BbinonHeHa npy YacTUYHOWM Nopaepkke rpaHToB Mpe-
suanyma PAH 25.5 n HLU Ne2195.2003.4.
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BIOMINERALIZATION IN HOT SPRINGS AS REVEALED
BY IN SITU ANALYSIS WITH SEM-EDAX

Belkova N.L., Parfenova V.V., Sakirko M.V.

Limnological Institute SB RAS, 664033, Irkutsk,
Ulan-Batorskaya str., 3, PB 4199, e-mail: belkova@lin.irk.ru

Bacterial mineralization is a common and widespread phenomenon
occurring in various geothermal systems. The important role of
microorganisms in the formation of modern hydrothermal deposits was
denoted recently. Bacteria can induce the process of mineralization due
to their metabolic activity, so-called "biologically induced mineralization",
or through development an organic frame-work on their cell surface, so-
called "biologically controlled mineralization".

Water, bacterial mats (biomats) and deposits from the Kotelnikovsky,
Khakusy, and Zmeinaya hot springs located in the northern basin of
Lake Baikal were studied. The waters from Kotelnikovsky, Khakusy and
Zmeinaya hot springs were characterized by on site measurements of
pH, Eh, EC, DO, and WT. The differences in chemical analyses of hot
spring water, biomats and deposits remarkably indicate the differences
in the biogeochemical reactions and, therefore, biomineralization
processes occurring in these springs. Scanning electron microscopic
observations of green biomats collected from all of the hot springs
showed diversity of algae, diatoms, and microorganisms inhabited.
SEM-EDAX analyses revealed that Si and Ca were associated with
bacterial cells in the biomats of Kotelnikovsky hot springs, whereas, Si
and Fe were detected around bacterial cells in the green biomats from
Khakusy and Zmeinaya. The green biomats as well as deposits
consisted of fossilized bacteria-like structures, which had a size and
shape similar to those of bacteria. The EDAX analyses obtained from
these structures showed a high content of calcium, a high Ca/K ratio
(2.1), and a small phosphorous peak, indicating the presence of organic
matter. The P/S ratio obtained from fossilized cells in the green biomats
was low indicating physiological state of dead bacterial forms. The main
interest constitutes the Si/Ca ratio that varied from 2 to 1 for fossilized
cells in green biomats and ranged from 5 to 10 for mineral particles in
deposits. Results allowed concluding that silicification and calcification
of the microorganisms extensively appeared in the biomats and deposits
under hydrothermal conditions of hot springs. This work was supported
by grants of Presidium RAS 25.5 and Scientific School Ne 2195.2003.4.
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BIOGENIC ACCUMULATION OF IRON IN BOTTOM
SEDIMENTS OF LAKE BAIKAL

Zakharova Yu.R., Granina L.Z., Parfenova V.V.

Limnological Institute SB RAS, Irkutsk 664033,
Ulan-Batorskaja street, 3, e-mail: juliyaz@mail.ru

It is known that the iron accumulation in lacustrine sediments has a
biogenic nature. However until now, there are only solitary data on the
bacteria involved in Fe and Mn cycle in Lake Baikal in spite in lake
sediments there is an intensive diagenetic Fe and Mn accumulation
accompanied by Fe/Mn crusts and nodules formation. Our work aims to
reveal the microorganisms concentrating metal oxides on cells surface
and to evaluate their abundance in sediments. In June 2004, fresh
samples of wet sediments were taken from the cores collected in
different lake areas. Abundance of Fe-oxidizing bacteria was evaluated
by direct counting under the microscope: it was 10°to 10 cells per gram
(cells/g) of sediment. The -cultivated Fe-oxidizing bacteria were
accounted by deep sowing on elective feeding medium. Their
abundance was evaluated by the number of grown colonies
accumulated yellow-orange iron oxides: from 25 to 40800 cells/g have
been cultivated.

The cores studied were sampled in the regions characterized by
different conditions of sedimentation, which control the level of
diagenetic Fe and Mn accumulation: in Southern Baikal (St.3, 1373 m),
in the Barguzin Bay in Central Baikal (St.11, 33 m), on the underwater
Academician Ridge (St.16, 436 m). In the region of Academician Ridge,
there are the lowest sedimentation rates, and the thickest (to 15-30 cm)
oxidized zone (OZ) is typical of these sediments. In the lower part of
thick OZ, Fe/Mn layers (crusts) are formed at the redox boundary. They
are highly enriched in Fe and Mn: up to 10 (Fe) and 100 (Mn) times
compared to ambient sediment (Granina et al., 2004). In the regions of
higher sedimentation rates, OZ usually does not exceed 2-3 cm, and
level of its enrichment is 1,5 (Fe) to 3 (Mn). The results of
microbiological studies we obtained are in good agreement with the
redox state of sediments and the content of sedimentary Fe and Mn
hydroxide. Substantial amount of the Fe-oxidizing bacteria
(261x10° ceIIs/g% as well as the highest number of the cultivated
colonies (41x10” cells/g) were found in Fe/Mn layer at the redox
boundary within the core from Academician Ridge (St. 16, OZ=11 cm).
At the same core, the Fe-oxidizing bacteria were also abundant
(204x10° cells/g) in buried Fe/Mn layer at 56 cm depth. Most abundant
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among cores, the Fe-oxidizing bacteria (525><1O6 cells/g) were in the
oxidized sediments of St. 3 (OZ=14 cm), the lowest abundance (to
47x10° cells/g) was recorded in shallow-water sediments from the
Barguzin Bay (St. 11, OZ=2 cm). Isolated cultures of the Fe and Mn
oxidizing microorganisms were preliminarily attributed to the genus
Leptothrix, Siderocapsa, Naumaniella, and Bacillus. This work was
supported by RFBR grant 03-05-65255; RAS Program for Basic
Research, subprogram 13.19; Scientific School grant 2195.2003.4.

Pabota noppepxaHa rpaHtom POOU 03-05-65255. [lMporpammebl

dyHOaMeHTanbHbIX uccregoBaHmn PAH, nognporpammbl - 13.19,
rpaHTom HLL 2195.2003.4.
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NEYEBHBIE IPSA3U — NPUPOLHLIE
EUOMUHEPASbHBIE CUCTEMbI

B.Jl. UBaHOBa, J1.A. MeaBepeBa*, T.6. AdhaHacbeBa

HanbHesocmoyHbili geonoeudeckuti uHemumym BO PAH, 690022,
Bnadusocmok, np.100-nemus, 159, E-mail: fegi@online.marine.su
*BbuonozonoygeHHbIl uHemumym [JBO PAH, 690022, Bnadusocmok,
np.100-nemus, 159, E-mail: ibss@eastnet.febras.ru

JleuebHble rpasn nNpeacTaBnsitoT coOOM CNoXHble BMOMUHEpParbHbIE
(reoopraHunyeckne nNo TEPMMHOMNOIMM MEeOUKOB) cuctemMbl. B passutue
npobnembl GMOKOCHOrO B3aMMOAENCTBUSA Mpu 0bpasoBaHUMN fneYebHbIX
rpssen B 3anueBe [letpa Benwukoro 6bina noctaeneHa 3ajava:
BbISICHATb, €CTb JIN CBSI3b MeXAy [AMaTOMOBLIMM BOAOPOCHSIMU WU
MUHeparbHbIM COCTaBOM OOHHbLIX OTNOXeHUN. [inatomen BbiOpaHbl 13
BCEro pasHoobpasusi MUKPOOMOTbI Kak Hauboree [OCTyMNHblE WU
obnagatoLme XopoLlen COXPaHHOCTLIO B 0cafkax, bnarogapsi Hanu4unio
KPEMHUEBLIX CTBOPOK. Bce puaTomeun, obHapyxeHHble B npobax,
okasanucb opmamy MPUKPENsieHHbIMU, T.e. C OOMbLION CTEMEHbHO
BEPOSATHOCTU MOXHO CYMTATb, YTO OHM MNPUHALMIEXAT WUMEHHO TOW
3KOCMCTEME, B KOTOPOW ObINn 0OHapy>XeHbI.

O0600LeHne pesynbTaToB.

1. ABHO MposBnsAeTCs 3aBMCMMOCTb MeXOY MOLLUHOCTbIO OTIIOXEHWN
rpsau u obmnnmMemMm OCTaTKOB AMATOMOBbLIX Bogopocnen. B KpynHbix
3anexax rpsiau BcTpe4atoTcss (hOpMbl CONTOHOBATOBOAHLIE, MOPCKME
N eAMHUYHble NPECHOBOAHLIE. B TOHKMX crnorkax AnaToumen unm He
0BHapyXXeHbl, Unn NpeacTaBneHbl eAUMHUYHBIMW 3K3eMMNspamMu.

2. B muHepanbHOM cocTaBe OTNOXEHWUN rpsisan ¢ obunvem guaToMmen
npeobnagatoT KBapl, CIOUCTbIE CUMMKaTbl W antoMOCUITUKaTbI
(cnroga, xnopuThbl, KAONMHUT) U TOHKOAUCNEPCHbIA NUPUT. B razoson
dasze Bcerga npucyTcTByeT cepoBogopod. B npobax co
«CNnefoBbIM» COAEPXKaHUEM MMPUTa WM CIOMCTbIX CUIMKaToB, a
Takke nNpv MNOSIBNEHMU SIpO3WTa, KONMYECTBO U BUOOBOW COCTaB
OMaToOMOBbIX BOAOPOCHEN Pe3KO YMEHbLLAITCS.

3. Cepocogepxawime MuHepanbl: MNUPUT, SPO3UT, MHOrga runc —
ABMNSIOTCS ayTUreHHbIMU B U3y4aeMblX BUOKOCHbLIX CUCTEMAX.

BbiBOA: MHTEHCMBHOMY rps3eobpasoBaHMIio B NPUBPEXHO-MOPCKMX
reocuctemax cnocobcTByeT He TOMbKO reoxmmuyeckuin Bapbep
MOpcKasi-npecHas  BoAa, HO W  B3aMMOOEWNCTBME  BOAHbLIX
MUWKPOOPraHM3mMOB C MMHEpParnbHbIM BELLECTBOM.
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THERAPEUTIC MUDS — NATURAL
BIOMINERAL SYSTEMS

V.L. Ivanova, L.A. Medvedeva*, T.B. Afanasieva

Far-Eastern Geological Institute FEB RAS, Vladivostok, 690022,
Pr. 100-letiya, 159, E-mail: fegi@online.marine.su
* Institute of Biology and Soil Sciences FEB RAS, Vladivostok, 690022,
Pr. 100-letiya, 159, E-mail: ibss@eastnet.febras.ru

Interaction between diatoms and mineral composition in the

therapeutic muds deposits is investigated. It is shown that sulfur-
containing minerals are authigenic for these biomineral systems.
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ABMOTEHHbI KATATIMTUYECKUN CUHTES
YFMEBOAOPO/OB B 3EMHOM KOPE KAK BO3MOXHbIN
NPEALWECTBEHHWUK CTALUM BUOXN3HM

K.l'. UoHe

HayyHo-uHxeHepHbIlU ueHmp «Ljeocum» OMK CO PAH
np. Akademuka JlaspeHmbesa, 5, Hosocubupck, 630090;
e-mail: zeosit@batman.sm.nsc.ru

Mpu paccmoTpeHun npobnembl MPOUCXOXOEHWS YINEBOAOPOLHbIX
MECTOPOXAEHUA B 3EeMHOMW Kope B OCHOBY Haubonee MpUHSATLIX
Mogenen MonoXeHo JonyweHne O HedTEerasoBbIX CKOMMEHUSIX Kak
NpoAyKTax BTOPUYHOrO NpeBpaLleHns Gruomaccsl.

B nutepatype goctaTtoyHo Yacto yteepxgaeTtcs, 4to Hy u CO, Obinn
3axBayeHbl MatepuanoMm 3emnu npu  dopmupoaHmn ConNHEYHON
cuctembl, 4yto 3emna 1-1.8 wMnpg. neT Hasag ewe wumena
BOCCTAHOBUTEMbHYIO aTMocdepy, a copepxaHue kucriopoga B
aTMocdepe Haxogunocb Ha ypoBHe 0.001 oT coBpemeHHoro. Bsapbis
BMoNorMyeckon akTMBHOCTW CriedyeT OTHECTM K Hayany «4okemopusi»
(~500-800 ™mnH. neT TOMy Hasag) — npeanonaraeMoMy BpeMeHU
HapacTaHus cogepXaHus kucropoga B atmocdepe 3emnu.

MoaToMy BO3MOXEH CLEHapui, KOTOpbI  MpegycMmaTtpuBaeT
npoLeccbl abMOreHHOro CUHTE3a YrneBodopoaoB (B TOM Yncre MeTaHa)
ns CO, CO, H, rasoB kak nepBy CTaguo, npeaLlecTBYOLLYIO
OuocuHTE3Yy.

B HacTosilen ctatbe O4aHO OnvMcaHue pe3ynbTaToB MCCreAoBaHus
KaTanMTM4YecKknx NpoLeccoB cuHTesa yrnesogopogos u3 CO, CO, n H,
B npucytctBun Mmetanncogepxawmx (Fe, Ni, Co, Mo n gp.) pya wu
MUHepanos. [lokasaHO, 4YTO CBOWCTBa pyA MO3BOMAKT nonyvatb
yrneBodopoAbl OT NPENMYLLIECTBEHHO MeTaHa 4O CMecu onedurHOB, H-
ankaHoB, mMsonapadvHOB, apoOMaTUYECKMX YrNeBOAOPOAOB B Pa3HOM
cooTHoweHun (cm. Tabn. 1).

N3 paccmoTpeHns BEpOATHOCTM NEPBMYHOCTU BMOreHHOro BapuaHTa
CMHTE3a NPMPOLHbIX YINEBOAOPOOHbLIX CMECEN NO MapLlpyTy A

2

CO, CO,, H, 1 6uoopra- /; 3 CnHonem
— —» CHO.N —— A
NHs, H,O 20-40°C HU3MbI 10, NHs yrneBofopPOAbI ( )

1 artm.
cnegyeTt BbIBOA, YTO TepMOAMHAMUYECKasi BEPOSITHOCTb cTagumn 1
HU3Ka: peakuMm NpUCoeaMHEeHUs OBYOKUCW yrnepoda W BoAbl MAyT C
nornowieHMemM Tenna, T.e. TpebylT WUCTOYHMKA 3Heprun. Ux
WHTEHCUMBHOCTL B  DeckucriopogHoi  aTmocdepe  Obina  Obl
HE3Ha4YUTENbHOMN.
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Mpu abroreHHOM MexaHu3Me cuHTe3a yrneesoaopodos (MapwpyT B)
1 yrnesoaopoaHbie  +06uoopraHnambl COBPEMEHHbIE
CO, CO, Hy —————» cmecu (nepBUYHblE ~—————» COCTaBbhI (B)
200-500°C coctasbl) + H,0 O2 (Fe, Ni)  yrmesoaopoaos
1 nbonee atm
peakuun ctagumn 1 ABAAIOTCA TePMOANHAMUYECKN BbICOKOBEPOATHLIMU,
nayT ¢ 6onbwmM BblaeneHnem Tenna. MIHTEHCMBHOCTb 3TUMX NPOLLECCOB
B YCMOBUSX NEPBUYHON aTMocdepbl 3eMnu JormkHa Gbinia ObiTb 04YEHb
60nbLLUON, a8 BEPOATHOCTb — O4EHb BbICOKOM.

PaccmoTpeHo  npegnonoxeHwe,  4TO  Mpouecchbl  CUHTe3a
yrnesogopogoB u3 cmecen CO, CO, n H, Ha npupogHbiX pyaax u
MUHepanax MornmM  ObiTb  MakKpOreoXMMMYeCcKUMU  Mpoueccamu,
NPOUCXOAMBLUUMU B 3E€MHOW KOpEe Ha pasHbIX aTanax reoxmmMmyeckomn
nctopum 3emnu, B TOM YMCIEe Kak NepBuYHasi ctagust

a) obpasoBaHUsi OCHOBbI ByAyLLIMX NULLEBLIX BUONOrMYeCKUX Lenen n

0) KOHLEeHTpaTa aHeproHocuTenen s NocneayLWwmnx LMBMUIM3aumn.

Tabnuua 1. BrnivsHne katanuTu4eckmx CBOMCTB PyA 1 MUHEPAroB Ha
COCTaB YrneBofopOAHbIX CMecein, NonyveHHbIX u3 rasos CO u H,
(30-80 atm 1 300-400 °C).

BecoBoe coaep- CeneKkTMBHOCTbL 06pa3oBaHus
Hassanve |FaHves obpasue: Cs+ yrneBogopogos, % macc. MeTaH B
. umknuyeckue | 2YB, %
obpasua pyasl | SiO,+ |CoeavHe|napadvHbl| H-ore-
AlbOs3 | -Hun Fe | (u30- + H-) | uHbI YB (AY + Mace.
23 HadbTEHb!)
[ematut *)
(6e3 KBapua) - 89.9 68-76 15-17 9-12 15-30
~98 ~1 0-1 40-50
remr <0 >0 5990 89 01 35-70"
MarneTtut 0.3 88.1 85-87 ~10 3-5 10-15%
Xpomut 19.3 14.6 99-100 ~0 0-1 70-80
OnuBUHUT 39.8 10.6 - - - 50-60
KceHonut
nepLonuTa 47.8 7.9 - - - 80-90
MarHeTut + %)
LEOnUT 50 44 71565 | 1025 1910 14-20
MarHetut +
cunukoaniomo- | 50 44 60-70 | 1030 8-10 10-14*
docdpar
Porosas
oBMaHKa 52.1 17.3 ~90 ~10 <1 40-50
Xpomanoncug 56.7 2.8 - - - ~80
basanbT 64.1 11.4 - - - 80-90
AnbMaHONH 65.2 8.2 - - - 70-90
CepneHTuHNUT 66.8 4.8 5392 1-4 464 30—-60

*) Temneparypa peakuum 300 °C, ana octansHbix —400 °C
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ABIOGENIC CATALYTIC SYNTHESIS OF HYDROCARBONS
IN THE EARTH’S CRUST AS A POSSIBLE PRECURSOR OF
THE PHASE OF LIFE ON THE EARTH

K.G. lone

Scientific-Engineering Centre «Zeosity SB RAS
Novosibirsk, Russia; e-mail: zeosit@batman.sm.nsc.ru

The conventional models for the origin of the hydrocarbon deposits
in the Earth’s crust imply biogenic formation of the Earth’s oil-and-gas
deposits. The catalytic properties of various ores and minerals in CO+H,
conversion into hydrocarbons were investigated. It was shown that
abiogenic inorganic synthesis of hydrocarbons can produce the natural
variations in the hydrocarbon mixtures composition. The possibility is
discussed to regard the processes of hydrocarbon synthesis from
CO+CO,+H, mixtures on ores and minerals as the initial stage of bio-
food chains’ formation on the Earth.
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DETERMINATION OF GENE STRUCTURE OF SILICATEIN,
PARTICIPATING IN DEPOSITION OF BIOGENIC SILICA IN
SPICULES OF BAIKAL SPONGE

Oksana V. Kalyuzhnaya', Werner E.G. Miiller?,
Sergey |. Belikov!

'Limnological Institute of the Siberian Branch of Russian Academy of
Sciences, Ulan-Batorskaya 3, RUS-664033 Irkutsk, Russia
%|nstitut fiir Physiologische Chemie, Abteilung Angewandte

Molekularbiologie, Universitat, Duesbergweg 6, D-55099 Mainz,
Germany

In the ancient Lake Baikal (East Siberia) freshwater sponges have
extraordinarily diversified; among those Lubomirskia baicalensis. lts
skeleton, with a size of up to 1 m, is constructed from spicules, which
are cemented to longitudinal bundles. X-ray analysis revealed that the
architecture of the specimens follows a highly ordered radiate accretive
growth pattern. The spicules have a central axial canal, in which the
axial filament is located. This organic filament is composed of silicatein,
the major enzyme involved in silica formation of the spicules. It was
found that the specific activity of silicatein in samples from the non
growing (basal) zone is much lower than in the growth zone (tips) and
the composition of this molecule differs in these regions. These data
show that silicatein is one major component of the filaments of the
spicules of L. baicalensis whose activity in higher in the growing zone of
the specimens compared to the basal region of the sponge. The
spicules are synthesized enzymatically using the enzyme silicatein, a
protein which is related to cathepsin L. The cDNAs for silicatein and the
related cathepsin L were isolated and used as probes to show that the
mRNA levels of silicatein in the basis of the spicule skeleton of the
animals is low, while the mRNA level of cathepsin L in this region
exceeds the one of the growing zone. This is the first comprehensive
study on the importance of the axial filament/silicatein as an essential
structural and functional component, determining growth and stability of
the demosponge spicules. Also were determined nucleotide sequence
of silicatein gene and position of introns and exons.

The work was supported by the grant of Presidium of RAS #25.5,

grant RFBR#03-04-49685 and WTZ Germany - Russia (German-
Russian cooperation through the BMBF.
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BUOMUWHEPAITM3AUNA KPEMHUA ULUAHOBAKTEPUAMU
U3 TEPMAJIbHbIX NICTOYHUKOB

CopokoBukoBa E.I".1, Muxowsai E.B.", Benbix O.U.",
TutoB A.T.2

" NTumHonoauyeckuii uHcmumym CO PAH, Ynan-bamopckasi, 3,
Upkymck, 664033, Poccus, yel@lin.irk.ru
206beduHeHHbI UHCMUmMym 2e0s102uu, 2e0¢huU3UKU U MUHepasoauu
um. A.A. Tpogpumyka, npocrn. Akademuka B.A. Konmioea, 3,
Hoeocubupck, 630090, Poccus, titov@uiggm.nsk.ru

CoobLiecTBa MUKPOOPraHM3MOB, Pa3BMBAKOLLNECS B AKCTPEMArbHbIX
YCINOBMSAX MMOPOTEPM, MOFYT CNYXUTb MOAENbI ANsi PEKOHCTPYKLMM
NpOLEeCCoB, NPOVCXOAMBLUMX HAa CAMOM PaHHEM 3Tane pasBUTUS KU3HU
Ha 3ewmne. BblgeneHHsle KynbTypbl unaHobakTepui n3
KotenbHukoBckoro (Phormidium sp. 0411), 3mewnHoro (P. tenue 0412) n
Xakycckoro (Fischerella major 0421) TepmanbHbIX WCTOYHMKOB
MHKyOMpoBanu B nnactukoBbix nnaHweTax (Linbro, "ICN Biomedicals")
npu temnepatype 36 °C n pH 7,0 Ha munHepaneHon cpene Z-8/10 ¢
pobaBneHvemM pacTBopa cunmkata HaTpusi 4O KOHEYHOMN KOHLUEHTpauun
10,7, 20,0 n 50,0 mM B 06beme 200 MKIT C 3aMEHOI pacTBOpa Kaxable
TPU OHA Ha CBEXWUn B TeyeHune 26 aHen. 1o okoHYaHMM 3KCnepuMeHTa
KynbTypbl doukcnposanm 2% rnyTaposbiM anbgernaomM. Yacts obpasuos
obpabaTbiBanm 30% H,O, npn 70 °C gna yganeHuss opraHU4eckoro
BELLEeCTBa, [Apyryld 4acTb Habnoganu 6e3 obpabotku. O6pasubl
n3yyanu ¢ NOMOLLbIO CKaHUPYHOLLEn 3neKTPoHHOW Mukpockonun (COM)
Ha Philips SEM 525M un nocne HanbineHus yrrnepogoM noasepranu
PEHTreHO-CNeKTpanbHOMY MWKPO30HOOBOMY aHanun3y ¢ nomotyso COM
LEO 1430VP-Oxford EDX. Nccneposanue ¢ nomolbto COM nokasano,
4YTO BOMBLUIMHCTBO TPUXOMOB M3 JIYHOK C PacTBOPOM CuIMKaTta HaTpus
3aKIoYeHbl B MUHepanbHbIn Yyexon TonwumHon 0,1-0,4 MKM, npu 3TOM
ONaMeTp OKPEeMHEHHbIX TPUXOMOB MO CpPaBHEHUID C KOHTPOMEM
yBenuumBaetcs B 1,5-2 pasa. AHanv3 4exsioB C NOMOLLbIO MUKPO3OHAA
BbISIBUIT, YTO OHM COCTOSIT NMPEMMYLLECTBEHHO U3 COEANHEHUS KPEMHMS
N Kucnopoga, MUHOPHbIE MUKW AaBanu TakuMe 3NeMEHTbl Kak HaTpui,
Kanbuun, docdop, xeneso, aniommHun K cepa. B obpasuax,
obpaboTtaHHbix H»O,, oOTMevanocb MeHbllee pasHoobpasne B
3MIEMEHTHOM cocTaBe: npeobnagany nNUKU KpeMHUS M Kucropoa, B
HebOomnbLIOM KONMMYecTBe MNPUCYTCTBOBanM xeneso, docdop, cepa u
antoMuHMiA. B KoHTpone knetok Habnwoganvcb MUKW Kamnbuus, HaTpwus,
MarHus,  anwMUHUS, a Takke NuMKM  cepbl U docdopa,
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CBMOETENbCTBYOWNE O OMOreHHOM MNPOUCXOXAEHUMN UCCReayeMbIX
obpasuos..

Pabota nopgepxaHa rpaHToMm [pesangnyma PAH Ne 255 n
MOMOAEXHbIM rpaHToM “©oHaa NoAAEPKKU OTEHECTBEHHOW HayKun”.

BIOMINERALIZATION OF SILICA BY CYANOBACTERIA
FROM THERMAL SPRINGS

Sorokovikova E.G., Likhoshway Ye.V., Belykh O.l., Titov A.T.*

Limnological Institute SB RAS, Irkutsk, Russia
yel@lin.irk.ru
*Trofimuk United Institute of Geology, Geophysics and Mineralogy
SB RAS, Novosibirsk, Russia
titov@uiggm.nsk.ru

Cultures of cyanobacteria collected in thermal springs were
incubated in the presence sodium silicate and studied by means of SEM
and X-ray spectral micro-probe analysis. Deposition of silica results in
an increase of the diameter of trichomes of cyanobacteria by a factor of
1.5-2.0, and in formation of mineral casings with 0.1-0.4 ym walls
consisting mainly of silicon and oxygen.
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POJIb BAKTEPUI B OCAXIEHWUWA KAPEOHATOB,
®OCPATOB U CUNMKATOB B MPUPOAHBIX YCIOBUSAX U
B 9KCMEPUMEHTE

I.T. YwaTtuHckas, J1.M. NepacumeHko*, E.A. XXeranno,
B.K. OpneaHckuin*

lNManeoHmonoeaudyeckuti uHemumym PAH, Mockea 117647,
lpogpcorosHas, 123, gushat@paleo.ru
*MIHcmumym mukpobuornoeuu PAH, Mockea 117811,
np-m 60-nemusi Okmsbps, 7, gerasim@inmi.host.ru

Baktepun aBRsOTCA  camMou  ApEBHEW, MHOFOYUCIIEHHOW U
pasHoobpasHoM no cBoemy MeTabonmamy ¢popMO KM3HM Ha Hallen
nnaHete. K HacTosilemy BpemeHW OBHapyKeHbl UCKOMaeMble OCTaTKM
BakTepuoMopHbIX  MUKPOOPraH13moB M3 OTMOXEHUA MNOoYTU BCen
reoriorMyeckon NeTonMcy, HaduMHas C cepeauHbl HWkHero apxeda (Walsh,
1992). OcobeHHO XOPOLLIO CoxXpaHsaTca 6akTepun 1 LumaHobakTepum cpeam
apeBHUX  OChoOpUTOB,  KPEMHMUCTbIX  MOpPOd,  BbICOKOYIMEPOANCTbIX
oTrnoxeHun. Pexe wnx MuHepanv3oBaHHble Tera BCTpevalTcs cpeau
KapBoHaTHbIX U MNHUCTBIX ocaakoB. CoxpaHeHne BakTepuii B UCKONaemMom
COCTOSIHUM CBA3AHO C UX OYEeHb PaHHEN MUHepanu3aunen, Kotopas JOIMKHa
Oblna npovcxoauTb A0 Hadana gerpagauum 6aktepuanbHbix Ten. OyeHb
BENMKa posb GakTepuii B OCXKOEHUN MHOMMX MMHEPAsIOB M NOPOog, KOTopoe
ocywectBnsieTcs  brnarogaps pasHoobpasHbiM  dopmam  MeTabonuama
MWKpPOOPraHnamoB. Hanpumep, pocT (hOTOCUHTE3MPYHOLLMX LiMaHObaKTepui
B [OHEBHOE BpeMs CUMbHO MOAHUMAET pH okpyxarowern cpedbl, 4To
CTMyNVpYeT ocaxaeHne docdatoB u KapboHatoB (lepacMmeHko,
OpneaHckuia,  2004).  XKusHemesiTenbHOCTb  CynbdaT-peayLmpyroLmx
Baktepui B aHOKCMAHbBIX YCMOBUSIX CMOCOOCTBYET OCaXKOEHWIO nvputa U
ponomuta (Lith et al., 2003).

OaHMM 13 BaXHbIX METOAO0B U3y4yeHust ponu Baktepuin B npoueccax
ceanMeHTaunmM 0CafouHbIX OTIIOKEHUN ABNAETCH MOOEenupoBaHue B
nabopatopun xoga o0b6pasoBaHUA MWHepanoB B MPUCYTCTBUM
BakTepuin. DkcnepuMeHTbl No obpasoBaHMio ocaTHLIX MUHEPAroB B
NPUCYTCTBUMN LMaHOOaKTEPUA Mokasanu, kakum obpasom npoucxogut
npouecc doccaTtoobpa3oBaHMss W  BbIABANW, YTO AONUTENLHOCTb
npoLecca — BCEro HeCKOmbKO YacoB ('epacumeHko 1 gp., 1995). OnbIThl
Mo OnNpedeneHnto ponv MUKPOOPraHM3MOB B OCaXKOEHWM KPEMHMS
nokasanu o4eHb ObICTPYHO peakuuio MUKPOOPraHUM3MOB Ha MOBbILLEHMWE
KOHLUEHTpauun KpemMHus B cpefe nocpeacTBoM obpa3oBaHMs MOLLHOMO
rMUKOKanuKca, KoTopbii cnocobeH copbupoBaTb M3MULLKM KPEMHMS
(CepacumeHko 1 ap., 2004). MNpy n3y4yeHnmn BNMSIHUA LnaHobakTepuin Ha
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obpasoBaHMe  MarHesuanbHbIX KanbUWTOB  OKasanocb, 4YTO B
3KCMepuMeHTax, MOCTaBMEHHbIX Ha CBETY M B TEMHOTE pasnunyaeTcs
CTPYKTYpa nony4yaroLLerocs ocagka, pasmepbl kpuctannos. B ycnosusx
doTocuMHTe3a obpasoBanca MuHepan xaHTuT [Ca Mg; (COj3)s] —
BO3MOXHbI NPEALIECTBEHHMK AONOMMUTA.

HaHHasa paboTa nogaepxara MNporpammon Ne 25 MNpesnguyma PAH
«[lMpoucxoxgeHve n apontouusa buocdepsl», MNognporpamma Il.

ROLE OF BACTERIA IN THE PRECIPITATION OF THE
CARBONATE, SILICATE AND PHOSPHATE SEDIMENTS IN
THE NATURE AND IN THE EXPERIMENTS

G.T. Ushatinskaya, L.M. Gerasimenko*, E.A. Zhegallo,
V.K. Orleansky*

Paleontological Institute RAS, Moscow 117647,
Profsojuznaya, 123; Russia
gushat@paleo.ru
*Institute of Microbiology RAS, Moscow 117811,
prosp. 60-letia Oktjabrja, 7; Russia
gerasim@inmi.host.ru

The discovery of fossil bacteria bodies in the carbonate, phosphate,
silicate rocks with age from Middle Archaean to recent point out on the
great meaning of bacteria in the sedimentogenesis. The laboratory
modeling of the mineral precipitation and fossilization in the presence of
bacteria are exceptionally important for the studying of the role of
bacteria in the accumulation of the sedimentary rocks.
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RANDOM VARYING ELECTRICAL VOLTAGE AS INDICATOR
OF LIVING STATE OF A SYSTEM

Bert Schreiber

Natural Philosophy Alliance; 4519 Holly St., Bellaire, TX 77401-5802
E-mail charlesbert 99@yahoo.com

To better understand the origin of life process we need criteria that
finitely defines a living organism from non-living natural systems. Such
criteria may indicate specific conditions under which the primary living
organisms could appear. The creation of random voltages are
considered as a basic characteristic feature of a living state by the
author. It has been detected and registered from the plants and
humans. It is well known that varying (bio)electrical potentials are
peculiar to any animal. The same concerns plants. In particular,
experiments made with using a very sensitive Fluke digital voltmeter
shows that there appear continuous oscillations of voltage between two
leads clipped to leafs or leaf to stem etc. of plants. Another kind of
experiments had demonstrated response of plants to music. The louder
the radio, the greater the voltage ranges. From this point of view, Life or
more precisely Living can be defined as ORGANICALLY CREATED
RANDOM VARYING ELECTRICAL VOLTAGE (OCRVEV). No
OCRVEV - the system is inanimate or dead or in suspended animation.
This definition does not require the addition that it must be able to
reproduce itself or anything else. Those are automatically included,
because without these varying life voltages, no reproduction possible. It
also eliminates transient voltages. That is, a crystal can temporarily
have a transient voltage (piezo-electric effect), or, be crushed and give
off light (triboluminescence), or gets hit with a Cosmic Ray. Minerals can
grow, but they cannot covert chemicals or their compounds to influence
their growth. They cannot reproduce themselves like bacteria. In this
context life appeared when the inanimate chemicals start the OCRVEV.
It is literally and figuratively the spark of life that is the catalyst that does
so. It follows from the elaborated conception that primary living
organisms could originate only under fluctuating conditions in the
geological Cradle of Life where electrical fluctuations were significant.
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SOLUBILITY DIAGRAMS OF RENAL STONES MINERALS
AND THEIR BINARY SYSTEMS

Yelnikov V.Y., Golovanova O.A., Frank-Kamenetskaya O.V.

Department of Crystallography, Saint-Petersburg State University,
Universitetskaya emb. 7/9, Saint-Petersburg, Russia, 199034,
Golovanoa2000@mail.ru

In suggested work, the thermodynamic calculation of solubility
diagrams for each of low-solubility compounds, being included in
minerals of renal stones apart, as well as for the case of the coexistence
of minerals with the general cation or anion was carried out.

In the first case, the result of calculation is a surface, separating the
area of existence of low-solubility compound from area, where its
existence in solution thermodynamically impossible. In the second case,
the result of calculation is a surface, separating the areas of existence of
two low-solubility compounds with the general cation or anion in
aqueous solution.

On the basis of calculation by offered model, it was shown that
formation of minerals most often meeting in renal stones: calcium
oxalate minerals (whewellite CaC,0, - H,O , weddellite CaC,0, - 2H,0)
and hydroxylapatite Cas(PO,);0H, possible in all range of
concentrations of forming ions and pH, typical for urine of the healthy
human.

Formation of other phosphate minerals possible in more narrow area
of ions concentrations and pH already. For example, struvite NH;MgPO,
- 6H,0 can be formed at pH>5.6 under minimum general concentrations
of magnesium (5.3 mmol/l), phosphate (13 mmol/l) and ammonia
(20 mmol/l). Under maximum general concentration of magnesium
(11 mmol/l), phosphate (33 mmol/l) and ammonia (185 mmol/l) the
existence of this mineral possible at pH>4.7.

In the case of initial formation of struvite, whitlockite or brushite in the
sequel (when increase of pH value and concentration of calcium ion), it
is possible to formation of hydroxylapatite and shaping the
corresponding paragenetic associations of the phosphate minerals.

Upon initial formation of oxalate minerals, in the sequel, at shift pH of
solution in alkaline area and reduction of oxalate-ion concentration, it is
possible to formation phosphate minerals, first of all hydroxylapatite.
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OLIGONUCLEOTIDES FROM MONTMORILLONITE
CATALYSIS; ANALYSIS AND MODELLING

Michael F. Aldersley, James P. Ferris, Wenhua Huang,
Prakash C. Joshi, Dmitri Zagorevski

New York Center for the Origin of Life
Department of Chemistry and Biological Chemistry,
Rensselaer Polytechnic Institute, Troy, NY, 12180, USA

The formation and analysis of oligonucleotides within the framework
of an RNA world is one of the key areas within the Origin of Life.
Activated nucleotides can be catalysed by minerals fo form long
oligomers, with the goal being to determine if any of the longest
oligomers exhibit biological activity.

Montmorillonite-catalyzed synthesis of oligonucleotides has been
expanded to include new reagents and new analytical methods in an
attempt to provide evidence of the longest oligomers which may be
formed in these reactions.

The standard methodology has recently turned to using an alkali
metal chloride solution buffered with MOBS at pH 8.00 with an activated
nucleotide with a homoionic Montmorillonite.

ImpA — (pA),
ImpU — (pU),

(plus pyrophosphates and cyclic products)

Lithium, sodium and potassium chlorides all work efficiently and hplc
traces are qualitatively identical, with oligomers up to the 10 or 11-mer
being identified by hplc together with pyrophosphate containing long
oligomers.

Samples have been subjected to MALDI-TOF mass spectrometry
and oligomers up to n = 35 in the (pA), series and 25 in the (pU), series
are readily detected; this analysis is ongoing.

Products containing 2’-5’ linkages are unaffected at this linkage
when hydrolyzed by RNase T2 digestion. Thus 2’-5’ linked ApA and
ApApA can be identified and the amounts compared with the theoretical
hydrolysis products.

However, the presence of pyrophosphate-containing long oligomers
(one pyrophosphate per oligomer chain) prevents a simple analysis of
the enzyme hydrolysis products from any given oligomer fraction
containing both the non-pyrophosphate and pyrophosphate containing
compounds. Moreover, the number of isomers possible when 2’-5’ and
3’-5’ links are considered as well increases dramatically more rapidly
with oligomer length than it does for the simpler oligomer.
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Numerical analysis of the theoretical hydrolysis products available
from materials has been compared with the experimental values
obtained. With the Solver Macro in Excel, simultaneous agreement from
7-mer to 13-mer has been reached between these values and the
numerical model

Reactions involving enantiomeric mixtures of reactants (ImpA (D and
L), and ImpU (D and L) have been analysed and the numerical analysis
has assisted in clarifying the chiral selectivity of the processes involved
here.

Retro numerical analysis of trimers in terms of occurrence and
percentage v selectivity for the products derived from ImpA and ImpU
display surprising complementarities

The dimers and trimers obtained from the experiments involving D-L
ImpA and D-L ImpU were modelled using Spartan’04. A molecular
mechanics derived conformational analysis revealed that the dominant
isomers obtained from the clay catalysed reactions are not the most
thermodynamically stable products neither in cyclic nor linear cases.
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DNA SYNTHESIS WITHIN WATER-STRUCTURED AND

CONFINED REACTION ENVIRONMENT OF COMPLEX
NANOSYSTEMS

Rashid O. Anarbaev and Olga I. Lavrik

Institute of Chemical Biology and Fundamental Medicine,
Siberian Division of Russian Academy of Sciences,
Prospect Lavrentiev 8, 630090, Novosibirsk, Russian Federation.
E-mail: anarbaev@niboch.nsc.ru

Water is essential for the stability and functions of biological
macromolecules, i.e. proteins and DNA. Hydration plays a major role in
the assembly of a protein structure and dynamics. In living systems,
essential water-related phenomena occur in restricted geometries in
cells and organelles. Thus, the enzyme and other macromolecules
evolved to work in highly crowded, water structured, structurally and
dynamically ordered environment. Reverse micelles (nanosized water
droplets dispersed in a continuous oil phase) are the simple model
systems where the structure and dynamics of water are controlled. The
physical characteristics of the water in the reverse micellar medium are
strongly depending on the molar ratio of water to surfactant and on the
nature of the surfactant. Experimental studies of water pool confined in
reverse micelles revealed a substantial decrease of polarity and a
dramatic slowing down of the rotational relaxation of water molecules. It
is also suggested that confinement, rather than local structure of the
hydrogen bonded network, is responsible for the suppression of the
relaxation amplitude and that within the water pool; the 'free' water is not
structurally equivalent to the bulk water. So, the reverse micelles are
simple artificial systems that mimic many important aspects of life
systems. DNA polymerase activity is very sensitive probe for study
these complex systems. We found that the enzyme catalysis depends
on water content and dynamical properties of interface. In rigid ionic
reverse micelles DNA polymerase activity has not been detected. The
activity is observed only in more flexible micelles stabilized by mixture of
nonionic surfactant. It seems that DNA polymerase exploits
microenvironment dynamics to enhance vibrational density of its states
used in catalysis. We suggest that life origin and life maintenance
results from correlated dynamics of complex systems.

This work was supported by grants from Russian Foundation for
Basic Research 05-04-48319 and 04-04-48525.
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BIMNAHUE AMUHOKUCIOT KAK NPEOLLECTBEHHUKOB
BEJIKOB HA AKTUBHOCTb KATAJIUTUYECKUX PHK

BopobbeBa M.A., [yceBa E.B., BeHbsAMMHOBa A.T".,
Bnacos B.B.

WHemumym xumudeckoul buonoauu u ghyHOameHmarsibHoU MeduyUHbI
CO PAH, Hosocubupck, 630090, np. JlaspeHmbesa,8

B HacTosiLee BpeMs Hambornee pacnpoCTpaHEHHOW rMnoTe3on BO3-
HUKHOBEHWSI XU3HM Ha 3emne siBNsgeTcs Tak HasbiBaembld «mup PHK»,
B kOoTOpoM monekynbl PHK 6biny kak HOCUTENAMW FeHEeTUYEeCKOW WH-
dopmauumn, Tak 1 cneunduyeckuMm Katanusatopamu, obecneymsato-
LWMMK ee KONupoBaHWe U pacnpocTpaHeHue. ViccnegoBaHue BAMSHUSA
aMWHOKMCIOT Ha byHKumMK kaTanutmyecknx PHK (pnbosnmoB) siBnsieTcs
CYLLLECTBEHHbIM BKMaZoOM B MOHWMaHMWE KMYEeBOro atana goduonoru-
Yyeckon asontouun — nepexoga ot mupa PHK k mupy 6enkos. Llenkio
AaHHon paboTbl ObINO UccrnegoBaHUe BNUSIHUSE aMUHOKUCIIOT Ha rMapo-
NINTUYECKYIO aKTUBHOCTb pnbo3umoB. B kauyecTBe MoaenbHOW Katanu-
Tndeckon PHK Obin BbiGpaH pnbo3nm «ronoeka MoroTkay, cybctpatom
ana pacuwennenus Obin 19-3BeHHbI cuHTeTnYeckuin dparmeHT PHK.
MoxHO npegnonaraTb, YTO Ha paHHUX cTagmax nepexoga ot PHK K
6enkam amMMHOKUCIOTLI HE TOMbKO «MPeAoCTaBnsAnuy KaTanuTU4eckum
PHK pononHutensHble yHKUMOHANbHbIE rpynnbl, HO U cnocobcTBoBa-
nm «cbopke» KaTanuTUYeCKN aKTUBHbIX KOHCTPYKUMA M3 OTAENbHbIX
PHK-koMmnoHeHTOB. YTOOLI NpOBEPUTL 3TO MPEAnoNoXeHue, Gbino uc-
CNefoBaHO BMVSIHNE aMUMHOKUCIIOT Ha aKTMBHOCTbL pnbo3uma «roroska
MOMOTKay, COCTOSALLEro M3 ABYX OTAEMbHbIX YAaCTUYHO KOMMMeMeHTap-
HbIX onuropuboHykneotTuagos. ViccnegosaHo pacwenneHme PHK nonHo-
pasMepHbIM 1 BUHapHBIM PMOO3NMaMK «royIoBKa MOJIOTKa» B MPUCYTCT-
BMM amMuHokucnoT L- n D-paga. NokasaHo, YTO akTUBHOCTb pMBO3MMOB
BO3pacTaeT TOMbKO B MNPUCYTCTBUM rmMapodunbHbIX L-amuHokucnot
(L-Lys, L-His n L-Glu). OnpegeneHbl KNHETUYECKME NapaMeTpbl pacLue-
nnexus. lNokasaHo, YTO 3TV aMUHOKUCIIOThl CYLLECTBEHHO CTabunmnsu-
pyloT pnbo3um-cybCcTpaTHbIN Komnnekc. Hanbonee BbipaxkeHHOE Mono-
XUTEMNbHOE BIUSHWE aMWHOKUCNOT Ha KaTanUTUYECKYyld aKTMBHOCTb
OTMeYeHOo Ans GuHapHoro pubosuma. lonyyeHHble pesynbTaTtbl NoAa-
TBEPXOAT rmnoTesy o BANAHUM aMUHOKUCHOT Ha aKTUBHOCTb KaTanu-
Tnyeckux PHK n noseonsoT yTBepxaaTtb, YTO 3TOT adhekT obycnos-
NeH Kak XMMUYECKUMU, TaK U CTEPEOXUMUYECKUMU haKTopamU.

PaboTta nopaepxaHa lNporpammon oyHAaMeHTanbHbIX MccrenoBa-
Hu MNpesunguyma PAH "TMpoucxoxaeHne n asontoums buocdepsbl”.
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INFLUENCE OF AMINO ACIDS AS PRECURSORS OF
PROTEINS ON CATALYTIC RNA ACTIVITY

Vorobieva M.A., Guseva E.V., Veniaminova A.G.,
Vlasov V.V.

Institute of Chemical Biology and Fundamental Medicine SB RAS,
Novosibirsk, Russia

The generally accepted nowadays hypothesis of the origin of life is
“RNA world” during which genetic information was coded by RNA
molecules and copied through the catalytic functions of RNA.
Investigation of the influence of amino acids on catalytic RNA activity
reported in this work would made a contribution to understanding of the
key stage of pre-biotic evolution, namely the transition from an RNA
world to the world dominated by protein catalysts.
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FEEDBACK MECHANISM CONSERVED IN THE COURSE OF
EVOLUTION UNDERLIES REGULATION OF SPLICING OF
EUKARYOTIC RIBOSOMAL PROTEIN PRE-mRNA

Anton V. Ivanov, Natalia M. Parakhnevitch, Alexey A. Malygin
and Galina G. Karpova

Institute of Chemical Biology and Fundamental Medicine,
Siberian Branch of Russian Academy of Sciences, Novosibirsk, Russia
E-mail: antoniv@niboch.nsc.ru

In spite of relatively high homology between pro- and eukaryotic
ribosomal proteins, regulation of their gene expression is significantly
different. It is concerned most of all with the appearance of a new step
in protein biosynthesis during the evolution, namely, pre-mRNA splicing.
Recently, we showed that human ribosomal proteins S13 and S26
bound to the first introns of their pre-mRNAs and, with lower extent, to
fragments of their mMRNAs. The binding of the ribosomal proteins was
specific since another human ribosomal protein, S19, virtually did not
bind to these RNAs. Besides, binding of ribosomal proteins to their
labeled pre-mRNA fragments was strongly inhibited in the presence of
the corresponding unlabeled fragments, whereas other cold
competitors, namely 18S rRNA and poly(A-U), taken in the same
concentrations affected the binding to much lesser extent. Splicing in
vitro of rpS26 and rpS13 pre-mRNA fragments (containing the first exon,
the first intron and the part of the second exon) has been studied. It was
shown that addition of recombinant rpS26 and rpS13 at concentrations
up to 2.0-25 uM to the corresponding splicing reaction mixture
decreased the yield of products of splicing and the splicing was
completely blocked at a concentration of ribosomal proteins of 3.0-7.5
uM. Recombinant rpS10, rpS16 and rpS19 taken instead of rpS26 or
rpS13 at the same concentrations did not affect splicing that indicates
for specificity of the inhibition of splicing by rpS26 and rpS13. The
results obtained permit to conclude that splicing of pre-mRNAs of rpS26
and rpS13 may be regulated by feedback mechanism. This mechanism
is realized during regulation of expression of prokaryotic ribosomal
protein genes on the translation level. Thus, results of this study showed
that feedback mechanism conserved in the course of evolution but in
eukaryotes this mechanism was observed (at least, to date) only at the
regulation of the splicing step.
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MOAENMTMPOBAHUE KATAITUTUYECKUX LLIEHTPOB
NMPEAOLLECTBEHHUKOB PUBOHYKITIEA3

KoponeBa J1.C., NJoHunHa A.A., CunbHukoB B.H.

UHemumym xumudeckoul buonoauu u ghyHOameHmarsrbHoU MeduyuUHb!
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E-mail: koroleva@niboch.nsc.ru

depMeHTbl — BblcoKkocneLdpuyHble U achdekTnBHbIE Bronornyeckue
KaTanusaTtopbl. TpygHo NnpeacTaBuTb, yTO Takve
BbICOKOOPraHM30BaHHbIE CTPYKTYPbl BO3HWKIM CMOHTaHHO. BepodATHo,
Ha paHHUX 3Tanax 3BOSIIOUUWN KaTanUTUYECKYD (PYHKUMIO BbINOMHANN
HebonbLUMe MONEKynbl, Hanpumep, KOPOTKME NenTuabl, KOTopble B
pesynbTate pasfunyHbIX 3BOMOUMOHHBLIX MPOLECCOB MOCTEMEHHO
ycoBeplueHcTBOBanMCcb. C  Hawewn TOYKM 3peHud, cnegbl  Takux
«npoTtodepMeHTOB» cneayeT wuckaTb B KaTanUTUYECKUX LeHTpax
NPUPOAHbIX  PEPMEHTOB, MOCKOMbKY WMEHHO WX CTpyKTypa B
3HauYUTENbLHON CTENEHN KOHCEpPBATUBHA.

Ona npoBepkn 3TOW rMNOTE3bl ObINMM  CUHTE3UPOBaHbI  Cepun
TeTpanenTuaoB, MOTEHUMarnbHO CMOCOOHbLIX MMWUTUPOBATbL MPOLIECCHI,
npoTeKawLlmMe B KaTarMTUYECKOM LEHTpe MpUPOAHON puOOHYKNeasbl
T1. HeobxogMmbiMn 3nNemMeHTamMn BCEX KOHCTPYKUUA  SBMSATCA
aMUWHOKUCIOThI, cogepxawue B OOKOBOM paguvkane oTpuuaTtenibHO
(rmyTammHOBas Kucnota) M MOSNIOXKUTENbHO  3apsPKeHHble  rpynmbl
(aprMHuH, nM3WH), a TaKkKke OCTaTKM  MApPOKCUIcoaepKalLmnx
aMUWHOKUCIIOT (CepuH, TPEOoHWH). MonyyeHHble cepun OTAMYanucb Kak
CTPYKTYPOW KaTanuUTUYECKN aKTUBHbLIX aMUHOKUCIOTHBIX OCTaTKOB, TaK 1
paccTosiHueM Mexay PyHKUMOHANbHO 3HaYNUMbIMU SNeMEHTaMN.

Ha npumepe B3anmopencTsusi ¢ 96-3BeHHbIM (pparmeHToMm PHK HIV-1
nokasaHa CrnocoBHOCTb  CUHTE3VPOBaHHbIX  MENTUAOB  paclUennsTbh
dochoamacpmpHble cesam B PHK.  3OddpektmBHOCTb  rvaponusa
onpefensieTca  B3aMMOPACMONOXKEHWeM B Mentuge  pasHOMMEHHO
3apshkeHHbIX amuHokmenoT (Glu, Arg nnm Lys). [Ins Hanbonee akTMBHOM
cepvm PHKaszomMMMeTVKOB MpoLEeHT aenonumepusauumn coctasun 60-98 %
onst BpemeHn uHky6aumm 18 4. Kpome TOro, 6Gbiria npogemMoHCTprpoBaHa
BO3MOXHOCTb yBenuyeHus addpektmeHocT PHKasomumetukos nytem
BBEOEHMS B CTPYKTYPY MOMEKyrnbl AOMOSMHUTENBHOMO  AMKaTUOHHOMo
dparmMeHTa, BEpPOSITHO 3a CYHET MOBbILWEHMS CPOACTBA KATMOHHOM 4acTu
uckyccteeHHon PHKasbl k oTpuuatensHO 3apsbkeHHor Mmonekyne PHK.
BeBeneHune opHoro GuckeBaTepHM3oBaHHOrO 1,4-amMazabuumknol2.2.2]oktaHa
npuBoaUT B OOMbLUMHCTBE CryYyaeB K MPAKTUYECKA KONMMYECTBEHHOMY
pacwenneHno PHK (cteneHb genonumepusauum npubnukaetcs kK 100% 3a
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BpeMs MHKyGauum 19 4). Mpu aTOM Ans HEKOTOPbIX COEAMHEHUI YXKe 3a 6 Y
nHKyGaLmm npoueHT paclienneHuns PHK coctasnset 6onee 80%.

Pabota BbinonHeHa npu duHaHcoBon nogaepxke POOUN Ne 04-04-
48566 n CRDF REC 008.

MODELLING OF CATALYTIC CENTER
OF RIBONUCLEASES PRECURCORS

Koroleva L.S., Donina A.A., Silnikov V.N.

Institute of Chemical Biology and Fundamental Medicine SB RAS,
Lavrentev st., Novosibirsk, 630090
E-mail: koroleva@niboch.nsc.ru

Tetrapeptides based on amino acids involved in catalytic center of
ribonuclease T1 were synthesized. Interaction with 96-mer RNA HIV-1
shows ability of these tetrapeptides to cleave the phosphodiester bonds.
The efficacy of RNA cleavage depends on location of negative and
positive charged amino acids (Glu, Arg unu Lys) in tetrapeptide.
Introduction of additional cationic fragment (based on bis-quaternary
salts of 1,4-diazabicyclo[2.2.2]octane) in RNasemimetic structure leads
to considerable increase of RNA depolymerization efficiency.
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METAL-DEPENDENT NONENZYMATIC LIGATION OF
OLIGONUCLEOTIDES IS REGIOSELECTIVE

A.V. Lutay, E.L. Chernolovskaya, M.A. Zenkova, V.V. Vlassov

Institute of Chemical Biology and Fundamental Medicine SB RAS,
Lavrentyev Ave., 8, Novosibirsk, 630090, Russia
fax: (3832) 333677

RNA-ligation could be a powerful driving force for increasing
complexity in the RNA-world. One possibility of non-enzymatic ligation
of RNA-fragments is provided by reactions of oligonucleotides with
2',.3’-cyclophosphate end group that are generated in reversible
transesterification reaction of RNA molecules. We investigated
nonenzymatic, template-directed ligation of oligonucleotides with
2’,3’-cyclophosphate residue and 5’-OH-DNA ligator, hybridized to the
DNA template.

The complex was incubated at 37 °C for 3 days in 50 mM buffer (Tris
or cacodylate), containing 200 mM NaCl and 0,05 - 100 mM salts of
different metals. All metal ions catalyzed the reaction with different
efficacy and the maximal achieved ligation yield was 15% (25 mM Mg*",
pH 8,8).

Ligation reaction demonstrated high regioselectivity and all products
had 2',5-phosphodiester bonds. The formation of non-natural
phosphodiester bonds can be accaunted by the conformational
constraints of DNA duplex.

The obtained results demonstrate that hybridization-assisted ligation
of oligonucleotides, produced by RNA cleavage, can occur non-
enzymatically with reasonable vyield. This reaction could provide a
mechanism of shuffling of RNA fragments that leads to increasing RNA
molecules complexity in the molecular ensembles developed at the
early steps of the RNA world evolution.

This work was supported by grants from RFBR (SS-1384.2003.4)

and from the program of Presidium of RAS “Origin of life and evolution
of the biosphere”
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EVOLUTION OF CELLULAR PROTEIN SYNTHESIZING
MACHINERY: CONSERVED RNA CORE AND VARIABLE
PROTEINS AT THE mRNA BIDING CENTER

Maxim Molotkov, Dmitri Graifer, Natalia Demeshkina,
Marina Repkova, Aliya Ven’yaminova, Galina Karpova

Institute of Chemical Biology and Fundamental Medicine,
Siberian Branch of Russian Academy of Sciences
630090, Novosibirsk, Russia, Pr. Lavrentieva, 8, Mmolotkov@yandex.ru

This study is centered on an important biological problem concerning
the structural organization of mammalian ribosomes that cannot be
studied by X-ray analysis since crystals of 80S ribosomes are still
unavailable. Using mRNA analogues that are photoactivatable
derivatives of oligoribonucleotides, we have studied the molecular
environment of MRNA nucleotides on human ribosome from position -9
to +12 with respect to the first nucleotide of the codon bound at the
peptidyl site. Upon mild UV-irradiation, modified nucleotides at mRNA
positions +4 to +12 cross-linked to protein S15 and to the invariant
dinucleotide A1824/A1825 and variable nucleotide A1825 of the 18S
rRNA. Besides, modified guanosines in positions +5 and +6 cross-linked
also to invariant nucleotide G626, and in position +1 to invariant
nucleotide G1702, and modified nucleotides in positions +7 to +12
cross-linked to invariant nucleotide C1698. Cross-linking from the
upstream positions was to proteins only, mainly to S26. These studies
made it possible to reveal both the conserved rRNA “core” of the
ribosome which is structurally similar in all kingdoms, and noticeable
differences in the molecular environment of the mRNA between pro-
and eukaryotic ribosomes. The most dramatic difference concerns the
environment of the upstream region of the mRNA. On prokaryotic
ribosomes this region of the mRNA is surrounded by 16S rRNA and by
proteins, whereas on human 80S ribosomes the upstream region of the
mMRNA neighbors only proteins, predominantly protein S26 that has no
homologues among prokaryotic ribosomal proteins. The latter may be
related to the more complicated process of translation regulation in
eukaryotes as compared with that in prokaryotes. Probably, during the
evolution from prokaryotes to eukaryotes the binding site of the
upstream part of the mRNA on the ribosome became formed by
eukaryotic-specific proteins that may be targets for binding of various
regulatory factors (such as chaperones, modifying enzymes, etc.) able
to affect the accuracy and rate of translation.
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EFFICIENT METHOD FOR ISOLATION OF SINGLE AND
DOUBLE STRANDED RIBOOLIGONUCLEOTIDES

Evgeniy Morozkin, Pavel Laktionov, Elena Rykova,
Olga Bryzgunova and Valentin Vlassov

Institute of Bioorganic Chemistry SB RAS, 8, Lavrentiev Ave.,
Novosibirsk-90, 630090, Russia
*Corresponding author. Tel.: +7-383-2-304654; fax: +7-383-2-333677;
e-mail: lakt@niboch.nsc.ru.

Non-coding small RNAs such as transfer RNAs (tRNA), ribosomal
RNAs (rRNA), small nucleolar RNAs (snoRNA), and small nuclear
RNAs (snRNA) play critical roles in a variety of cellular processes, from
regulation of mRNA translation, pre-mRNA splicing or transcription to
chromosome maintenance and gene imprinting. In addition, two novel
classes of small non-coding RNAs, referred to as small interfering RNAs
(siRNAs) and microRNAs (miRNAs), have recently emerged as powerful
regulators of gene expression in a variety of organisms.

Currently, the analysis of miRNA and siRNA suffers from
technological drawbacks. Most standard RNA isolation protocols were
not designed to efficiently recover small RNAs species. There are two
widely used methods for isolating total RNAs: 1) phenol/chaotropic
reagent extraction, and 2) binding to and elution from glass fiber filters
(GFF). However, glass fiber filters do not quantitatively recover various
RNAs which are less than 200 nt (such as 5S rRNA, snRNAs,
snoRNAs, tRNAs, miRNAs, and siRNAs). Commercially available total
RNA preparations do not always contain representative amounts of
small RNA species because the RNA isolation protocols have not been
optimized to recover small RNAs.

We have worked out glass fiber filters along with binding and
washing solutions for isolation of single and double stranded
ribooligonucleotides from biological fluids. Efficacy of small RNA
isolation was demonstrated using 2P |abeled single and double
stranded synthetic ribooligonucleotides (24 mer). Developed GFF-based
procedure provides 65% recovery of labeled oligonucleotides from
cellular lysates and human plasma. Combination of the elaborated
protocol with conventional GFF-based isolation procedure (which
removes extensive RNA fragments) enables to obtain small single and
double stranded ribooligonucleotides from virtually any tissue or cell line
with a high yield.
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XAPAKTEPUCTUKA MUHOPHbIX BAPUAHTOB
BHELIHErO TPAHCKPUBMPYEMOIO CMENCEPA pHK
PbIDKEO TAPAKAHA BLATTELLA GERMANICA

MbicuHa B.A., Myxa [1.B.

UHecmumym obwel ceHemuku um. H.W. Basunosa PAH
119991, Mocksa, 'Cl1-1, yn. 'ybkuHa, 3., PO
mysina@inbox.ru

PaHee Hamu Obin nNpoBeOéH CpaBHUTENbHbIA aHanM3 CTPYKTYpPbI
BHelHero TpaHckpubupyemoro cnewncepa (ETS) pOHK Heckonbkmx
BrmM3kopoaCTBEHHbIX BUOOB TapakaHoB popa Blattella. MokasaHo, 4To
ctpyktypa ETS saBngetca BugocneumduyHbiM  MOHOMOPMHbLIM
npuaHakom. Mpu cpaBHeHMn ETS pasnuuyHbiXx BUOOB ObINM BbISIBIEHbI
XapakTepHble OTnuuus, rnaBHblM 0bOpa3oM 3aknovarwmecs B
N3MeHeHUN KonmnyecTsa cyonoBTopoB B cocTtaBe ETS.

B pamkax paHHOro uccrnegoBaHMsi Hamu ObINM OMTUMU3UPOBAHbI
YyCINoBMS MONMMMEPAa3HOM LEMHOM peakumrm (B pPeakLMOHHY0 CMecChb
pobaenanunce akcenepatopbl [LP) — B pesynbrate nomMumo
«OCHOBHOro» BapuaHta ETS Hamu Obinu BbISIBNEHbI AOMOSNTHUTENbHbIE
MMWHOPHble BapuaHTbl. HECKONMbKO MUHOPHBLIX BapuaHToB ETS pbihkero
TapakaHa bl KIOHNPOBaHbI N CEKBEHUPOBAHbI.

[MokazaHo, 4TO XxapakTep pasnMyuin  Mexagy “OCHOBHbIM® 1
MWHOPHBbIMW BapuvaHTaMn CXOAEH C TakOBbIM, BbISBNSEMbIM NpU
CpaBHEHUWN NOCNefoBaTeNbHOCTEN HYKNEOTNAOB OCHOBHLIX BapuMaHTOB
ETS pAOHK ©6nu3kopoaocTBeHHbIX BWAOB TapakaHoB. Bo  Bcex
nccrefoBaHHbIX crydasx pasnuuusa B cTpyktype ETS sakntovanuce B
JeneTmpoBaHnM psiga cybnoBTOpOB.

lMpepnonaraem, YTO ONWCaAHHbIE BbILLE MWHOPHbIE BapuaHTbl MOTYT
npegctaensatb cobont matepuan Ansg AanbHenen 3Bonouun Buaa u
SABMATbCS OCHOBOW Ansi hOPMMPOBaHWS HOBLIX BapwaHTOB Kractepa
pOHK.
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TRANSCRIBED SPACER MINOR VARIANTS OF THE

GERMAN COCKROACH, BLATTELLA GERMANICA

Mysina V.A., Mukha D.V.

Vavilov Institute of General Genetics RAS, Moscow, Russia
mysina@inbox.ru

Few rDNA external transcribed spacer (ETS) minor variants of the
Blattella germanica were cloned and sequenced. It was shown that type
of the structural differences between “main” and minor ETS variants is
like it was described when ETSs of the closed related species were
compared. We propose that described minor ETS variants could be as
basic elements during rDNA formation of the new species.
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Dmitry V. Semenov, Elena V. Kuligina,
Rinat R. Yamalutdinov and Vladimir A. Richter
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Recent works resulted in the identification of large amount of new
non-coding small RNAs in mammalian cells. These small nuclear and
nucleoli RNAs, miRNAs and siRNAs have the capacity to control a wide
range of processes including posttranscriptional modification, splicing
and stability of cellular RNA-targets. On the other hand, it is well
documented that small RNAs exist in mammalian extracellular fluids
such as plasma of blood and milk. Extracellular RNAs being captured by
cell receptors are delivered into cytoplasm and nucleus of recipient
cells. However what kind of cellular processes are affected by captured
RNAs as well as the structure of extracellular RNAs remains obscure.

In present study we have determined primary structures of several
RNAs from plasma of human milk and blood. By limited digestion of
extracellular ribooligonucleotides with the set of base-specific RNAses it
was shown that most of these oligonucleotides are fragments of
evolutionary conserved forms of cellular rRNAs and tRNAs. To
determine primary structures of minor extracellular RNAs we adapted a
strategy previously developed for sequencing of small noncoding RNAs.
It was found that some forms of extracellular RNAs are fragments of
regulatory genes introns.
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E-mail: vugarov@yvega.protres.ru

QB pennukasa (PHK-zaBucumaa PHK nonumepasa dara Q)
obnagaet CNOCOGHOCTBIO  3KCMOHEHUManbHO pasMHOXaTb in  Vvitro
HekoTopble PHK (RQ PHK). Mbl nokaszanu, 4to ecnu pasopsatb RQ
PHK no BHyTpeHHemy cawnty, To 06e 4yactu (5'- n 3'-chparmeHTbl)
CnocobHbI y3HaBaTbCs M KonupoBaTbes QB pennukason. HeoxumagaHHbIM
oKasanocb TO, YTO DEPMEHT MOXET CMHTE3MPOBaTb MOSTHOPa3MepHbIe
KOnuM Ha BapuaHTax JMWEHHOrO MWHUUMaTopHon obnactm 5'-
dparMeHTa, HeCyLLUX pasnnyHble 3'-KOHLIEBbIE NMOCNEA0BATENbHOCTU, U
WUrHOPUPYET HanuuMe Unu oTcyTcTBME 3'-KOHLIEBOrO MU BHYTPEHHETO
onuro(C) knacTepa, KoTopbIv ABnsieTcst 00a3aTenbHbIM ANS MHULMALMK
Ha cneundudecknx matpuyax. [lpy STOM KOMMpPOBaHUE MOXET
NPONCXOAUTb KaK 3a CYeT yanuHeHus 3'-koHua 5'-parmeHTa, Tak U
Yyepes nHnumauunio de novo. B otnuume ot nonHopasmepHon RQ PHK u
ee 3'-pparMeHTa, MHULMAUUSA Ha TakKMX «HE3aKOHHbIX» MaTpuuax He
3asBucut oT GTP u He npuBoauT K oBpasoBaHuio CcTabunbHOro
WMHMLMATOPHOIO KOMIMMeKca, CnocobHOro K 3MoHrauum B NPUCYTCTBUM
aypuUHTpUKapboHOBOM  KMCNOTbl,  paspywatowenn  PHK-6enkoBkle
B3aumogencTeusi. Takum o6pasom, QB pennukasa cnocobHa K
WHMUMAUUMM WM 3MOHraumMm Ha pasnumyHdelx PHK, opgHako Tonbko
HEKOTOpble M3 HMX OHa Y3HAaeT KaK 3akoHHble wmaTtpuubl. GTP-
3aBMCMMAs MHMLMALUNS Ha 3aKOHHOW maTpuue nepeBoaut PepMeHT B
«3aKpbITylO» KOHdOpMauUMo K1  OMOKMPYeT OTKWI  MaTpuubl U
KOMMIEeMEHTapHOro npogykTa, 4YTto, B CBOK o4vepedb, NOoAAepXuBaeT
cuHtes RQ PHK B akcrnoHeHumanbHOM pexume. [lepeknioyeHve Ha
GTP-3aBucrMMyto KOH(OPMaLMIO Ha CTagun MHULMALUKN MOXET CIYXUTb
OTNNYUTENBHBIM MPU3HAKOM 3aKOHHOW MaTpuubl U obecnednBaTtb
BbICOKYI MaTpU4Hyo cneumdpnyHocTe QB pennukasbl.
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QB REPLICASE DISCRIMINATES BETWEEN
LEGITIMATE AND ILLEGITIMATE TEMPLATES
BY HAVING DIFFERENT MECHANISMS OF INITIATION

Victor I. Ugarov, Alexander A. Demidenko,
Alexander B. Chetverin

Institute of Protein Research of the Russian Academy of Sciences,
Pushchino, Moscow Region, 142290 Russia;
E-mail: vugarov@vega.protres.ru

Although Qf replicase can initiate and elongate on a variety of
RNAs, only some of them are recognized as legitimate templates. GTP-
dependent initiation on a legitimate template triggers a GTP-dependent
conformational transition of the replicase to a «closed» conformation.
This could serve as a discriminative feature of legitimate templates and
may be important for keeping the template and the complementary
nascent strand unannealed, without which the exponential replication is
impossible.
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ASYMMETRIC TWO COMPONENT 10-23 DNAZYMES

Alesya A. Fokina, Maria A. Vorobjeva,
Alya G. Venyaminova, Valentin V. Vlassov

Institute of Chemical Biology and Fundamental Medicine SB RAS,
Lavrent’ev ave., 8, Novosibirsk, 630090, Russia

RNA is not only the unique object for the investigation of life origin
and evolution but also an important therapeutic target. In that way the
development of strategies for RNA targeting has attracted much
attention from biological and medical points of view. DNAzymes
represent a new class of catalytic nucleic acids capable of site-specific
cleavage of RNA. The most commonly used catalytic DNA is 10-23
DNAzyme. It consists of 15-nucleotide catalytic core surrounded by two
substrate recognition domains. Although this DNAzyme has been
utilized by many researchers its structure functional relations are still
poorly investigated. In this study we try to distinguish the principal role of
DNAzyme substrate recognition domain asymmetry in the RNA binding
and cleavage steps of DNAzyme reaction. A series of DNAzymes with
3’- or 5-truncated arms was designed, and the effect of arm length
reduction on the DNAzyme ability to cleave 30-mer RNA was
investigated. Asymmetric two-component DNAzymes consisted of the
DNAzyme with 3’- or 5 recognition domain lengthened by 2’-OMe
oligonucleotide effectors to improve the binding to the native folded RNA
were assessed in terms of their catalytic activity. It was shown that the
two component DNAzymes with 3’-lengthened substrate recognition
domain possess better binding and cleavage properties.

The obtained results evidence that newly designed catalytically
active constructions can be considered as promising reagents for
biological research as well as, potentially, for therapeutics.

This work was supported by Fundamental research program of
Presidium RAS “The origin and evolution of biosphere”, RFBR (grant
No. 05-04-48341) and INTAS (grant No. 03-51-5281).
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CONSERVATION OF THE BINDING MODE OF THE tRNA®"™
CCA END BY TETRAMERIC PHENYLALANYL-tRNA
SYNTHETASES THROUGH EVOLUTION

I. Vasil'eva', O. Lavrik', A. Favre?, M. Safro®, N. Moor'

!Institute of Chemical Biology and Fundamental Medicine,
Lavrentyev Ave. 8, Novosibirsk, 630090, Russia
%Institut Jacques Monod, Paris Cedex 05, 75251, France
Department of Structural Biology, Weizmann Institute of Science,
Rehovot, 76100, Israel

The interaction of human cytoplasmic phenylalanyl -tRNA synthetase
(PheRS) of unknown 3D structure with the tRNA™ acceptor end was
studied by s *U-induced affinity crosslinking with tRNA™" denvatlves site-
specifically substituted at the single-stranded 3' end'. Two different
subunits of the (aB)z-heterodlmenc enzyme bind two adjacent
nucleotides of the tRNA™™ 3' end: the terminal nucleotide 76 is
associated with the catalytic a subunit, while nucleotide 75 is in contact
with the [ subunit. The binding mode is similar to that revealed
previously in structural and crosslinking studies of the Thermus
thermophllus PheRS. Our results suggest that the distinctive features of
tRNA"" acceptor end binding are conserved for the eukaryotic and
prokaryotic tetrameric PheRSs in spite of their significant differences in
the domain composition of the B subunits. The B subunit of human
PheRS is ~100 amino acids at the N-terminus shorter than the bacterial
counterpart, and the N-terminal CCA-end-binding domain is only
partially conserved.

The effects induced by Ilow- molecular-welgF> substrates
(phenylalanine and ATP) on the positioning of the tRNA™ 3' end in the
complexes W|th T thermophilus and human PheRSs have been studied
comparatively” ®. The binding of phenylalanine directly controls the
location of the 3' terminal nucleotide by inducing local rearrangement
within the active site. The effect of ATP is caused by global structural
changes in the complex, which modulate the conformation of the
acceptor arm. The conformational rearrangement of the tRNA 3' end
induced by the other substrates and dictated by base-specific contacts
of the terminal nucleotide is an additional means of ensuring the
phenylalanylation specificity in both prokaryotic and eukaryotic systems.

1. Moor N., Lavrik O., Favre A., Safro M. Biochemistry. 2003. V. 42. P.
10697-10708.

2. Vasil'eva |.A., Bogachev V.S., Favre A., Lavrik O.l., Moor N.A.
Biochemistry (Mosc). 2004. V. 69. P. 143-153.

The research was supported by the Russian Foundation for Basic
Research (Grant No 03-04-48384).
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A SENSITIVE METHOD FOR THE QUANTITATIVE
DETECTION OF siRNA

Winfried Wiinsche, Marita Overhoff and Georg Sczakiel

Universitat zu Lubeck, Institut fir Molekulare Medizin,
Ratzeburger Allee 160, D-23538 Liibeck, Germany

The quantitative detection of oligomeric nucleic acids including short
double-stranded RNA in cells and tissues becomes increasingly
important. Here we describe a method for the detection of siRNA in
extracts prepared from mammalian cells which is based on liquid
hybridization with a *2p_|abelled probe followed by a nuclease protection
step. The limit of detection of absolute amounts of siRNA is in the order
of 10 to 100 amole. This methodology is suited to quantitatively follow
the spontaneous uptake of siRNA by mammalian cells, i.e. without the
use of carrier substances. This protocol may also be used to detect
extremely low amounts of other kinds of short nucleic acids including
antisense oligonucleotides.
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EVOLUTION OF THE RIBOSOME: SIMILARITY AND
DIFFERENCES IN THE INTERACTION OF PROTEINS WITH
SMALL SUBUNIT rRNA IN PRO- AND EUKARYOTES

Darya Yanshina, Alexey Malygin, Galina Karpova

Institute of Chemical Biology and Fundamental Medicine SB RAS,
Novosibirsk, Russia

The major component of the cell translational machinery is the
ribosome, a remarkable giant ribonucleoprotein composed of two
subunits with a complex quaternary structure. Although the atomic
structure of the prokaryotic ribosome has been studied in details by
means of X-ray analysis, the structure of the eukaryotic ribosome
(especially from higher eukaryotes) remains practically unknown.
Studying the interaction of human r-proteins to rRNAs could provide
valuable information on mammalian ribosome structure. This work is
devoted to studying interaction of human ribosomal protein S5 (rpS5)
with a fragment of the 3’-domain of 18S rRNA (nucleotides 1210-
1238/1522-1699). Human rpS5 is a homologue of prokaryotic protein S7
whose interaction with the respective fragment of 3’-domain of 16S
rRNA E.coli is well studied. To investigate the mentioned RNA-protein
interactions, human recombinant rpS5 and RNA-transcript
corresponding to a fragment of the 3’-domain of 18S rRNA were
applied. Using nitrocellulose filtration assay, it was shown that rpS5
forms a stable complex with the RNA-transcript (as well as prokaryotic
rpS7 with the respective fragment of 3’-domain of 16S rRNA). Binding of
rpS5 with the 18S rRNA fragment is specific since other recombinant
human ribosomal proteins (namely, S10, S26 and S19) bound much
less effectively to the RNA fragment. Binding site of rpS5 on the 18S
rRNA was determined using chemical and enzymatic footprinting. The
main point of the method is that the protein protects its binding site on
the RNA from chemical or enzymatic cleavage. Analysis of the data
obtained showed that rpS5 protects presumably 18S rRNA regions
corresponding to those found for the complex of 16S rRNA with
prokaryotic rpS7. At the same time, differences concerning protection
patterns in helixes 29, 30 and 41 of the rRNA were revealed. So, rpS7
protects nucleotides in the 935-945 region of the 16S rRNA helix 29,
while rpS5 protects the only nucleotide G1226 in the same helix of 18S
rRNA. One can also notice that rpS5 protects more nucleotides in helix
30 of the 18S rRNA than rpS7 in respective helix of the 16S rRNA.
Besides, there is a difference between the protection patterns for helix
41 in 16S and 18S rRNAs. So, prokaryotic rpS7 stronger protects
internal loop of the 16S rRNA while human rpS5 protects nucleotides in
the top of helix 41.
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CTPYKTYPA COOBLUECTB BAKTEPUI PO[IA THIOPLOCA
B PA3MNYHbIX PAIOHAX O3EPA BAVKAN U
3KONOMMYECKNE ®AKTOPbI, CIOCOBCTBYIOLLME UX
PA3BUTUIO

3emckaa T.U.*, QynbueBa H.M.**, YepHuubiHa C.M.*,
CepreeBa B.H.*, lNoropgaesa T.I.*, HamcapaeB B.B.***

*NlumHonoauveckul uHcmumym CO PAH
664033, Upkymck, yn. YnaH-bamopckas, 3; info@lin.irk.ru
**MHcmumym mukpobuonoeauu um. C.H. BuHoepadckozo PAH
117811, Mockea, lNpocnekm 60-nemusi Okmsbps, 8.7, kopn.2
***MHemumym obuwel u skcriepumeHmarsHol 6uonoauu CO PAH
670047, YnaH-Y03, yn. CaxbsiHogoU, 6; ioeb@bsc.buryatia.ru

BecugeTHble cepHble OakTepum BbI3bIBAOT OONBbLUON HAYYHbIV
MHTEpeC, MOCKOMbKY OHWM OOpasyltoT BbICOKYyIO OGuomaccy B MOpSIX U
umeloT ceoeobpasHbii MeTabonuam. baktepun poga Thioploca wrpatoT
KINOYEBYKD pPOfb B KPYroBOPOTE Cepbl, HakannuBasi BHYTPU KIETOK
HUTPaATbl M MCMNOMb3ys MX B KadYeCTBE akuentopa 3MeKTPOHOB npwu
OKUCIMEHUN CepoBOAOPOAA, a Takke ANnd XeMOaBTOTPO(HOro pocTa.
[anee BHYTpU KNETOK MPOUCXOAUT OTIIOXKEHUE cepbl C nocneayoumm
okucneHmem po cynogatos (Fossing et al, 1995; Jorgensen,
Gallardo,1999).

BecugeTHble cepHble 6Gaktepum poga Thioploca obHapyxeHbl B
OapbepHbIXx 30Hax aBaHgenbTbl CeneHrn, baprysuHckoMm 3anuee,
p.®ponuxa (03. bankan), rae oHM pasBMBAOTCS B Macce B KOHLUE IeTa,
Havyane ceHTAbps. BecuBeTHble cepHble GakTepum B o03epe bankan
obuTalT B 0cagkax ¢ aHa3pOOHBIMM U MUKPOA3POOHBIMK YCITOBUSIMA NPpU
ananasoHe Eh ot —150 go -390 MB, npu KOHUEHTpauuu Kucropoga B
npuooHHon Boge Ao 10% HackiweHus. B nabopaTopHbIX ycrnoBusx Ha
WCKYCCTBEHHOW cpefe onTumarnbHoe passutue Thioploca npovcxoguno
npu cosgaHun rasosont ¢asbl ¢ 545 MkM CO, n 5% HacblweHns O,
Bo3gyxa rasosoit ®asbl. Ha HacToswmn momeHT B bankane HangeHbl
MOpPOTUNbI, KOTOPblE COOTBETCTBYIOT ABYM Buaam — T. ingrica v T.
schmidlei. OHn chopmmMpyIOT pasnuuatomecs No CTpyKType cooOLlecTsa B
3aBUCMMOCTM OT MapameTpoB OKpyxatwen cpedbl. Obpa3ys BbICOKyHO
fuomMaccy B panoHax C BbICOKOW MPOAYKTUBHOCTLIO, Thioploca cospaet
CBOe0bOpasHbIn  Buonormyecknn punbTp U NPEenaTcTBYeT MOCTYMIEHUIO
cepoBoaopoaa U3 AOHHbLIX OCaAKOB B BOAHYHO TOSILLLY.

YuntbiBas 6ornbLuoe mopdornormdeckoe pasHoobpasne GankanbCKom
Thioploca, pna  yTOMHEHWsT  (PUMOrEHETUYECKOro  MOMOXEHUs
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nposogutcs aHanua dparmeHToB reHa 16S rRNA u reHa rpoB,
koaupytowero 6eta-cydbeanHuuy PHK-nonnvepassi.

Pabota noppepxaHa nporpammon [lpesmguyma PAH 13.19. un
HLU — 2195.003.4.

COMMUNITY STRUCTURE OF BACTERIA, THIOPLOCA SPP.
IN DIFFERENT REGIONS OF LAKE BAIKAL AND
ECOLOGICAL FACTORS STIMULATING THEIR GROWTH

Zemskaya T.1.*, Dultseva N.M.**, Chernitsina S.M.*,
Sergeeva V.N.*, Pogodaeva T.P.*, Namsaraev B.B.***

*Limnological Institute SB RAS, Irkutsk, Russia, info@lin.irk.ru
**Winogradski Institute of Microbiology RAS, Moscow, Russia
***Institute of General and Experimental Biology SB RAS,
Ulan-Ude, Russia, ioeb@bsc.buryatia.ru

Colourless sulfur bacteria of the genus Thioploca have been found in
barrier zones of the Selenga front delta, Bargusin Bay and the Frolikha
River (Lake Baikal) where they develop in abundance in late summer
and early autumn. These sulfur bacteria inhabit sediments of Lake
Baikal under anaerobic and aerobic conditions with Eh ranging between
150 and 390 mB and with oxygen concentration in the near-bottom
water up to 10% of saturation. The optimal growth of Thioploca in vitro
on the artificial medium takes place during the formation of gaseous
phase with 5.45 mkM of CO, and 5% of O, saturation of gaseous phase.
At present, in Lake Baikal there have been found morphotypes that
correspond to two species T. ingrica and T. schmidlei. They form
communities different in structures depending on parameters of the
environment. Forming a high biomass in the areas with high
productivity, Thioploca creates a peculiar filter and hampers the input of
hydrogen sulfide from bottom sediments into water.
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MICROBIAL PROCESSES IN THE DEEP SEA
HYDROTHERMAL FLUIDS

Pimenov N.V.}, Rusanov L.L.', Dulov L.E.", Lein A.Yu.?

YWinogradski Institute of Microbiology Russian Academy of Sciences,
Prospect 60-let Oktyabrya 7/2, 117312, Moscow, Russia,
pimenov@inmi.host.ru
“Shirshov Institute of Oceanology Russian Academy of Sciences,
Nachimovsky prospect 36, 119899, Moscow, Russia, geo.sio.rssi.ru

With a unified method, a number of investigations of microbial
activity directly in the deep sea hydrothermal fluids have been carried
out. The samples of hydrothermal fluid were obtained with a titanic
waterproof bottle carried on the MIR submersible. With the radio isotopic
technique, it was shown that the highest activity of microorganisms
occurs at 20-30 °C. However, there were some samples where the
highest microbial activity occurred at 70-80 °C. High temperature
microbial '“CO,-assimilaton and '*C-methane oxidation are
characterized by the active incorporation of “C-carbon in dissolved
organic compounds, but not in biomass. It is possible, that the
microorganisms occupied the hydrothermal fluid are adapted to the
“rigid” conditions of inhabitancy (low or high pH values, high content of
heavy metals, presence of the hydrogen sulfide, high temperatures) by
more active production of extracellular polysaccharides and other
organic compounds which possess protection functions. With a system
of Archaea- and Crenarchaea-specific primers, the presence of
thermophilic microorganisms developing on hydrothermal constructions
has been revealed.

Special interest represents the unique hydrothermal field Lost City
characterized by an alkaline fluid (pH changed from 7,8 up to 8,14). It
was shown that carbonate constructions in the area of hydrothermal
fluid output are covered by specific jelly formed bacterial mat.
Microscopical investigations have shown that the mat consists of
individual crystals of fresh carbonate which are secured together by
colonies of slime producing microorganisms. Chemolytotrophic
microorganisms oxidizing hydrogen, methane, and reduced compounds
of sulfur coming with the hydrothermal fluid by sea-water oxygen
apparently form the basis of the mat. Low temperatures at the output of
the hydrothermal solution (about 70°) show us the possibilities of
development of microbial processes not only at the surface of carbonate
constructions, but also inside the hydrothermal body. This hypothesis
proves by high microbial activity and unique chemical composition of
hydrothermal fluid. Specifically, low sulfate concentrations of Lost City
solution against the typical content of sodium and chlorine ions for
ocean water, can be explained by activity of sulfate reducing
microorganisms in subsurface zone of hydrothermal system.
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FEOAMHAMUYECKMNI GAKTOP 3BOSIIOLINM
BOIOPOCIIEBbIX ®OPM B HEONPOTEPO3OE IOTA
CUBMPCKOW NNAT®OPMbI

CraneBuu A.M.}, Hemepos B.K.%, YaTTa E.H.}?

1MHcmumym 3emHoUl kopbl CO PAH,
664033, Upkymck, yn. JllepmoHmosa, 128, stan@crust.irk.ru;
ZMHcmumym 2eoxumuu CO PAH,
664033, Upkymck, yn. ®@asopckoeo, 1a, nemerov@igc.irk.ru;
°r ocydapcmeeHHbIl nedazoauveckull yHuUsepcumem,
664003, Upkymck, yn. Ceepdnosa, 2.

B pecartkax paspe3oB HeonpoTepo3osi ora Cmubupckon nnatdopmbl
(FOCI) onucana accoumauma mukpodoceunum (M), manoussecTHasi B
apyrnx  pervoHax. OcoGeHHOCTbIO hopM  ABMNSIETCA  COXPaAHHOCTb
0ObEMa W nNPU3HAKOB BHYTPEHHErO W BHELUHEro CTPOEHWUsI Mpu
mMeTamopdmame. Habop  coxpaHMBLUMXCS  CTPYKTYp  MO3BONUN
conoctaBute GonblMHCTBO M aToM accoumaumn ¢ penpoayKTUBHBIMU
opraHamu  3eneHblXx  Bogopocrnen.  AHanu3  natepanbHbIX M
BEpPTUKamnbHbIX MOCNeaoBaTenbHOCTEN OTIIOXKEHUN HeonpoTepo30s
KOCI1 nokasbiBaeT CMEHYy pPeXMMOB CEANMEHTOreHe3a OT pa3HbIX
cTagui passutus 3agyrosoro 6accenHa [o obctaHoBok GacceriHa
dopnaHga B npeaBeHACKMN nepuod. XapakTepHbIMU OCOBEHHOCTSMM
3TON aBonouum aBnsieTcs nocTeneHHoe BO3pacTaHue
B1oNpoayKTUBHOCTM BOf, (DUKCUPYEMOE KaK YBENUYEHMEM KONMYECTBA
dopmanbHbIX TakCcOHOB uTonmutoB M M, Tak UM OLWYTUMbIM
Bo3pactaHnem copepxaHnn Copr, Cepbl U OpraHoMUIbHbLIX 3MEMEHTOB
(U, Sr, V, Mo n gp.). C pocTOM YyKasaHHbIX NapaMeTpoB XOPOLUO
Koppenupyet MosiBlieHMe pogoB M BMOOB  accouuaumm M,
CpaBHMBAEMbIX C 3efeHbiMu Bogopocrnsmu. [lepBble NpuU3HakM 3TUx
TaKCOHOB MOSBIISIOTCS B OTNOXeHMAX wenbda 3agyroBoro H6accewnHa.
lMonHoe odopMneHne COBOKYMHOCTM MPU3HaKOB, XapaKTepHbIX AO1is
dopmMm accoumaumm HacTynaeT B mepuog 3penoro passutusa bacceriHa
dopnaHga. Takum obpasom, pacusetr OuopasHoobpasuss B
HeonpoTepo3oe HOCI1 gaBnAeTca KOMMMEKCHbIM CneacTBUEM, Kak
006CTaHOBOK MPeAOpPOreHHOW, CTarHauuoHHOW Mnay3bl B TEKTOHUYECKOM
NCTOPUM, TaK U CYKLECCMOHHLIX MOMEHTOB B 3BOSIHOLMN BOOOPOCIEBbLIX
coobLecTB.
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GEODYNAMIC FACTOR IN EVOLUTION OF ALGAE FORMS
IN NEOPROTEROZOIC OF SOUTH OF THE SIBERIAN
PLATFORM

Stanevich A.M., Nemerov V.K.*, Chatta E.N.**

Institute of Earth’s Crust SB RAS
664033, Irkutsk, ul. Lermontova, 128, stan@crust.irk.ru;
*Institute of Geochemistry SB RAS,
664033, Irkutsks, ul. Favorskogo, 1a, nemerov@igc.irk.ru;
State Pedagogical University,
664003, Irkutsk, ul. Sverdlova, 2

Some of microfossil forms from Neoproterozoic sediments of south
of the Siberian platform has been compared to reproductive organs of
green algae. The evolution of green algae compare to formation of
stagnant environment of foreland basin.
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AKTUBHOCTb MUKPOBHbIX MPOLIECCOB
B MPUPOMHbIX NbOAX PA3JIMYHOIO FEHE3NUCA

A.C. CaBBuueB*, N.U. PycaHoB",
M.O. NNenbman**, A.10. JleuH***

*MHcmumym mukpobuornoauu um. C.H. BuHoepadckozo PAH,
savvichev@mail.ru,
**MHcmumym kpuocgpepbl 3emnu CO PAH,
**MHcmumym okeaHosniozuu um. .11, Lupwosa PAH

MHoronetHemepanble nopodbl W MNOA3EMHble fbAbl  SABAAKTCH
0AaTUPOBaHHbIMW  penepamMy NPUPOAHON OBCTaHOBKM MpPOLUNOro U
NCNonb3ylTCa AN PEKOHCTPYKUMU WM3MEHEHUI NPUPOOHON cpenbl.
BmecTe ¢ Tem, OHM SABnsOTCS CyOCTpaToM M CPedon AMsi COXpaHeHMUs
(v 0obuTaHMsa) coobLLEeCTB MpPOKaApMOT WM 3yKapuoT, paccMaTpuBasiCb
pPSAOM aBTOPOB Kak 0cobble siedsiHbie akocucteMbl. Kpome y4eta
YNCNEHHOCTN, OCODYID 3HAYMMOCTb MMEKT BCe ele KparHe
OFPaHNYEHHbIE WCCNEOOBaHNS aKTMBHOCTU MMUKPOOHBIX MPOLIECCOB B
obpasuax npuUpPOAHbIX NbAOB, MOJyYEHHbIE B pe3ynbTate MnpsMbIX
3KCNepuMeHTOoB “in situ”.

B npoBegeHHbIX Hamu uccnegoBaHWsX Hapsgy C yvyeTom obuen
YMCMIEHHOCTU MWKPOOPraHM3mMoB, Uu3MepeHa wux 6Guoreoxmmuyeckas
aKTUBHOCTb B CBEXMX pacnsiaBax apKTUYECKNX U aHTApKTUYECKUX NbAOB
pasnuyHoro reHesmca. Martepyvan pgns  wuccnegoBaHUM  BKIOYan
noasemHble nnactosble NbAabl N-BoB KOropckoro, Aman n YykoTku, a
Takke nbabl negHukos Wnuubeprena, HoBon 3emnu n AHTapKTUabl.

YnCneHHOCTb MUKPOOPraHM3MoB B MMAaCTOBbIX NbAax BapbupoBana
oT 3 TbiC. 40 2,5 MIH. KN/MIT 1 B 3HAYUTENBLHOW CTEMNEHU onpeaensanach
KayeCTBEHHbIM, a He KOJIMYECTBEHHbIM COOEpPXXaHUEM B3BECU.
UuncrneHHocTb OGakTepui B NEAHMKOBbIX INbAax Obima Hwke U
BapbupoBarna B Gonee yskux npegenax, Yem B MNactoBbix nbaax (OT
7,8 x 10* no 4,4 x 10° kn/mn). ObLwast YicneHHoCTb GakTepuii BO Nbay
o3epa Crennepg SAHTapKTMﬂa) coctaeuna 1,7 x 10* kn/mn. [aHHble
UHTeHcmBHoCcTM CO, accumunaumu B pacnnaBax NnacToBbiX MbAOB
Takke npesbillany COOTBETCTBYIOLLME NOKa3aTenun NegHUKOBLIX NbAoB
(0,3-2,8 mxr C/(n cyT) n 0,1-0,7 mkr C/(n cyT) cooTBETCTBEHHO. BhiCcOKME
nokasaTtenun YMCNeHHOCTU MUKPOOPraHU3MOB M MUKPOOHOW aKTUBHOCTU
ObinM NokasaHbl B MMAacTOBbIX NbAaX, HAaXOOSALWMXCS Ha KOHTaKTe C
Mep3nbIMM MOpoAaMn, a TakkKe B MOBEPXHOCTHbIX TanbiX BOAax Ha
nefHUKax, 4YTO NO BUOMMOMY CBSI3aHO C  reTepoTpOdHbIM
notpebneHvem opraHM4eckoro BeLecTBa. ViccnenoBaHust nogaepXaHbl
rpaHTamm INTAS 01-2211 n HLL 2068.2003.4.
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PP-52
MICROBIAL ACTIVITY IN NATURAL ICE
OF A VARIOUS ORIGIN

Savvichev A.S.*, Rusanov L.L.*, Leibman M.O.**,
Lein A. Yu.***

*Winogradski Institute of Microbiology, RAS, Moscow, Russia
savvichev@mail.ru,
**Earth Cryosphere Institute SB RAS, Tyumen, Russia,
***P.P. Shirshov Institute of Oceanology, RAS, Moscow, Russia

Researches of the number of microorganisms and intensity Yco,
assimilations in fresh ice melts of Arctic and Antarctic ice of various
origins were carried out. The material for researches included tabular
ground ice of peninsulas Jugorsky, Yamal, Chukcha, as well glacier ice
of Novaya Zemlya and Spitsbergen, the Antarctic continental ice.
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PP-53
POMNb MUKPOOPIAHWU3MOB B MEPTPOPYOTEHE3NCE
W PYIOOEPA30BAHUM (HA MPUMEPE 3ABANKATbS)

A.B. TatapuHoB*, J1.U1. AnoBuk*, C.M. XXmoguk**,
b.b. Hamcapaes***, 3.b. Hamcapaes™**, 1.[l. BapxyToBa***,
9.B. JaHunoa***, O.P. MuHunHa*

*leonozuyeckut uHcmumym CO PAH,

670047, YnaH-Y03, yn. CaxbsiHosol, 6a, tatarinov@bsc.buryatia.ru
**ObbeduHeHHbIU UHCcmMmumym 2eosio2uu, 2e0¢hUsuKU U MUHepasioauu
um. Akad. A.A. Tpogpumyka CO PAH,

630090, Hosocubupck, npocn. Konmoza, 3, zmodik@uiggm.nsc.ru
***MHemumym obwel u akcnepumeHmarnsHoul 6uonoauu CO PAH,
670047, YnaH-Y03, yn. CaxbsiHogol, 8, bairn@mail.ru
***MHemumym mukpobuonozuu PAH,

117312, Mocksa, npocn. 60-nemusi Okmsibps, 8. 7, Kop. 2

KanbuutoBble TpaBepTuHbI [[@PrMHCKOrO UCTOYHUKA a30THBIX TEpPM,
cogepxaime MOBbILIEHHbIE, BMIOTb o NPOMBILLIFTEHHBIX,
KoHueHTpauun Mn, W, Cr, Au, Pt u gp. pygoHbIX 311EMEHTOB UMEHT
BuoreHHoe npoucxoxgeHue. MaTbl TepMOUNbHLIX UMaHobakTepun
nepen opmMmnpoBaHMeM TpaBepTUHOB Npoussenu aguddepeHumaunio n
N3MEHEHNE XMMCOCTaBa MepPBUYHBLIX CynbdaTHbIX FMAPOTEPM MpU
JOoCTuxeHun nmu Temnepatyp 60-45 °C.

lMepBMYHLIE OHKONUTOBbLIE TEKCTYPbl UM  MUKPOCTPOMATOSIUTOBLIE
MOCTPOMKM  KPEMHUCTbIX  crnabo  30M0TOHOCHLIX  dhocchopuToB
XapaHypckoro mectopoxgeHuss (BoctouHbin  CasH) obpasoBaHbl
doccaTnsampoBaHHbIM HakTepranbHO-BOOOPOCIEBBIM KOMMekcom. B
TOHKMX (oparMeHTax Haueno ¢ocdaTnsmpoBaHHbIX OGakTepuanbHbIX
MaTOB, YacTbl MpPEeBpaLlEHHbIX B KPEMHUCTO-YINepOANCTO-PYAHbIN
cybeTtpar, ANarHoCTMpoBaHbI «MbINEBUOHBINY nmput c
ncesgomopdosamu retuta u rugporeTuTa.

dopmupoBaHne  cepebpo-nonumeTtannuyeckux  pyn  MblkepT-
CaHxeeBCKOro  nonst  NPOUCXOAWMAO € aKTUBHbIM  yyYacTUeM
TEPMOMUIbHLIX  MUKPOOPraHM3MOB W3 KOJUTOMAOHLIX  PacTBOPOB.
MwuHepanbl cepebpa-kepapryupuT, apreHTuT, cnnaebl Mo-Pb-Ag no psiay
NPU3HAKOB OTHECEHLI K BMOMMHEpanam, Kak U HaxoAsILMACS C HAMMK B
cpacTaHuuM  xmopantoMuvHuT.  WM3bupaTenbHass — akkymynsuusa  u
KpucTannmaaums KOMMoMaHoro Ag NpeanonoXTensHO
OCyLLEeCTBMANAaCb TMOHOBBIMU BaKTEPUSIMM.

212



PP-53
ROLE OF MICROORGANISMS IN FORMATION OF BREEDS
AND ORES (ON EXAMPLE TRANSBAIKALIA)

Tatarinov A.V.*, Yalovik L.L.*, Zhmodik S.M.**,
Namsaraev B.B.***, Namsaraev Z.B.****, Barkhutova D.D.***,
Danilova E.V.***, Minina O.R.*

*Geological Institute SB RAS,

Ulan-Ude, 670047, ul. Sahyanovoi, 6a, tatarinov@bsc.buryatia.ru
**Trofimuk United Institute of Geology, Geophysics and
Mineralogy SB RAS, Novosibirsk, 630090, prosp. Akad. Koptyuga, 3,
zmodik@uiggm.nsc.ru
***Institute of General and Experimental Biology SB RAS,
Ulan-Ude, 670047, ul. Sahyanovoi, 8, bairn@mail.ru
****Institute of Microbiology RAS, Moscow,

117312, prosp. 60-letiya Oktyabrya, 7, bild. 2

Is an established bacterium an origin travertine’s, fosforites and
minerals of silver in silver — polymetal ores of Transbaikalia.
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PP-54
BMOTEOXUMWYECKOE U3YYEHUE OCALIKOB BAVMKANA
B PAMOHAX NMPUMOBEPXHOCTHOIO 3ANEFAHUS
FMOPATOB METAHA

Lly6eHkoBa O.B., 3emckasa T.U., XnbictoB O.M.,
YepHuubiHa C.M.

JlumHonoeuveckut uHcmumym CO PAH,
Upkymck, 664033, yn. YnaH-bamopckas, 3, info@lin.irk.ru

B palioHax Bbixofa rasoBbiX CUMOB, MPUMNOBEPXHOCTHBLIX BbIXO4OB
rasoBbIX MMApPaTOB CYLLECTBYIOT pa3HOOOpa3sHble XeMOCUHTE3UpyloLme
coobuwiectBa. ATM coobuiecTtBa 0OUTAOT B XOMOAHbIX cpedax C
BbICOKUM [aBfieHWeM, MWCMNonb3ysi [Ans CBOeW XWU3HeLeATeNnbHOCTU
cybcTpaThl C BbICOKOW 3JHEprMen, TakMe Kak MeTaH M CepoBOAOpOon
(Joye et al., 2004). B bavikane nmerTCs MHOrOYMCNEHHbIE METAHOBBIE
cunbl B panioHe aBaHAenbTbl CeneHrn, a TakkKe OrPOMHbIE 3anexu
rasoBbix rmgpatoB (IT) (Hutchinson et al., 1991). NpegmeTomM Hawmx
nccnepoBaHu ObINO M3ydeHne MUKPOGHOro coobulecTBa M3 paroHa
NpUNOBEPXHOCTHOro 3aneraHus [T. BuopasHooGpasne MuKpobHoro
coobLlecTBa [OaHHOIO panoHa uccnegosanocb MeToAOM  aHanuaa
dparmeHTa reHa 16S pPHK. lNo apantupoBaHHOW MeToauke Obina
BblgeneHa cymmapHas OHK 13 4 ropusoHTOB KepHa: 13 NoBEPXHOCTHOMO
cnoga (0-5 cm), us cnos, cogepxattero T (100-128 cm), a Takke u3
cnoes, Haxogsawmxcs Hag HuMu (92-94 cm n 96-98 cm). [opn3oHTHI
Obinu oTo6paHbI npuuensHo, yyYnTbIBas nuMTonornyeckue
XapaKTEPUCTUKMN.

Hanbonee pasHooOpa3eH BMOOBOW COCTaB  MOBEPXHOCTHbIX
0CafKoB, 30ecb  BCTpedaroTcs MeTaHOTpodHble  BakTepuw,
B-npoteobakTepumn, HekynbTuBMpyemMble 3ybaktepun. C  rnybuHon
ocagka cpegu  WCCregoBaHHbIX — KIMOHOB  YBENUYMWIICS  MPOLEHT
HEeKyNnbTMBUPYEMbIX DakTepui, OTMEeYeHO nosiBreHne apxebakrepui u
y-npoteobaktepuii. CymmapHasa OHK 6bina Takke npoTtecTMpoBaHa Ha
Hanuune yHKUMOHArbHbIX reHoB (pmoA n mmoX), oTBevarwux 3a
CUHTE3 crneyundmryecknx epMeHTOB, NPY y4acTUN KOTOPbIX MPOUCXOANT
okucreHve meTtaHa. MNonoxutenbHble pesynbTaThl Obinn NOMyYeHbl Ans
NOBEPXHOCTHOrO ropu3oHTa ocagka (0-5 cm). Tectnposanue OHK Ha
Hanuue reHa nif H, nokasano npucyTcTBME B Ocafke
MWKPOOPraHNM3MOB, CNIOCOGHbIX (PMKCMPOBaTb MOSEKYNSPHbIN a30T.

Pabota nogaepxaHa rpaHtom POON-03-05-65289, HLLU-2195.003.4
n Mporpammon Mpeanguyma PAH 13.19.
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PP-54
BIOGEOCHEMICAL STUDIES OF NEAR-BOTTOM METHANE
HYDRATES BURIED IN THE SEDIMENTS OF LAKE BAIKAL

Shubenkova 0.V., Zemskaya T.l., Khlystov O.M.,
Chernitsyna S.M.

Limnological Institute SB RAS, Irkutsk, Russia
info@lin.irk.ru

Biodiversity of microbial communities at four horizons in the upper
layer, in the layer containing GH and some cm above them (92-94 and
94-96 cm) has been examined with the method of 16S rRNA gene
fragment analysis.
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TAKCOHOMMWYECKMNI COCTAB U U3MEHEHUE
BEMOPA3HOOBPA3NSI MUKPOBWOT NPOTEPO30S
CUBMPU

M.C. AkwuH, K.E. HaroBuumH, M.LU. ®dansynnuH

UHcmumym 2eonoauu Hecbmu u 2asa CO PAH,
Hosocubupck, nip. ak. Konmiwoea, 3, e-mail: YakshinMS@uiggm.nsc.ru

Cubupckas nnatgopma UM ee cknagyatoe  obpamrieHue
XapaktepuayeTcsl 60MnbLUMM KONMYECTBOM Haxo4oK MUKPOMOCCUMITMIA B
OOKEMOPUNCKMX OcafouvHbIX obpasoBaHusx. CpeauM HUX He MeHee
AecdaTka BecbMa nNpeacTaBnTeNbHbIX BUOT.

Camble  gpeBHME  MuKpodhocCUNUWM  30€eCb  HangeHbl B
pPaHHENPOTEPO3ONCKMUX OTNOXEHMAX, OaTUpyeMbiX uudpamu OKono
2 mnpa.net. OHn npeacTaeneHsbl, rMaBHbIM 06pa3om, OpraHOCTEHHLIMM
dopmamm npocton cdepudeckon mopdonornn pasmepamm oo 50 mMkm.
Jo pybexa 1500 MrH.f. He HabngaeTca 3HAYUTENbHBIX U3MEHEHWIA B
TaKkCOHOMMYECKOM pa3HooOpasum cubupckux 6uoT. 3apybexHble
HaxoaKu OKPEMHEHHbIX doccunui (FaHpAnHT, Benuep)
CBUOETENLCTBYIOT O BbICOKOW NPEeACTaBUTENbHOCTM  KOKKOMAHbIX
unaHoBaKTepui 1 HaNMYUM HUTYaTBIX POPM B OCagKax OKOMo 2 mrpa.Ji.

B oTnoxeHusx sospacTtHoro nHtepsana 1500-1350 mnH.n. (BepxHue
cnow paHHero pudpest) HangeHbl BoraTble accoumaunun OKPEMHEHHbIX U
OPraHOCTEHHbIX MUKpodoccunuin. Temnbl 3BonoUUM LnaHobakTtepui B
3TO BpeMsi AOCTUralT MakCMMyma — 3[4eCb MOSABAIOTCH NPEeAcTaBUTENN
BCEX MOpsSAKOB WM OONbLUMHCTBA MX ceMmeWcTB. B 3710 xe Bpewms
nosBNSTCA NepBble MOPAONOrM4EeCcKN BblpaXXeHHbIE OCTaTKU ayKapuoT
— HUTYaTble TannoMbl U 060M0YKM C BbipocTaMu. [Mocrne oTHOCUTENBHO
OeagHoro Haxogkamu MuKpodboccunuin BospacTHoro mHtepeana 1350-
1150 mnH.n. (cpegHuin pudeit) B Heckomnbkux pa3pesax Cubupckon
nnatgopmbl HangeHbl 6oraTble MWKPOOWMOTBI, B KOTOPbIX OCTaTKu
3yKapuoT SBMAAKOTCA 3HauuTenbHOM cocTasnstowen. C atoro pybexa
MOXHO BbleNUTb [OCTAaTOMHO YeTKMe BO3pacTHble accouuauuu
nosgHero pudes wn  BeHaa: kepnbinbckas (1150-1000 mnH.fL),
naxanguHckas (1000-850 mnH.n.), Gankanbckas (850-650 MnH.M.) u
BeHAackas (650-550 mnH.n). Taknum obpasom, B No3gHeM JOKEMOPUU Mbl
MOXEM FOBOPUTbL O LUECTU BO3PACTHbIX accoumaumsix MUKPOOCCHIUNM,
pasnuMyarLwmnxcs no TakCOHOMUYECKOMY COCTaBy.

B obwer cxeme 9BOMIOLMM XM3HM W3 TPeX [MaBHbIX 3TarnoB
pasButua — GakTepuanbHOro aHaspobHOoro, umaHobakTepuanbHOro u
aykapuoTmyeckoro (AxkwwuH n gp., 2004) B Cnbupu npegctaBneHsl ABa
nocneaHux. MHoroobpasne  cdopm, cnarawwmx  accoumaummn
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PP-55
MUKPOhOCCUNUIA, U XOPOLUO BbIpaXXEHHass UX CMEeHa BO BpPEMEHM,
NMO3BOMAKT MNOMYyYMTb HE TOMbKO AOCTaTOMHO  OMNpederieHHble
npeacTaBneHnst 0 JOKEMOPUNCKOM 3BOSMIOLMM, HO U KaK BaXkKHbI BbIBOS,
— BbITW Ha NpsIMOe NpumeHeHne B BruocTpaTurpaduu.

TAXONOMIC COMPOSITION AND MODIFICATIONS OF THE
BIOLOGICAL DIVERSIFICATION OF THE SIBERIAN
PROTEROZOIC MICROBIOTAS

Yakshin M.S., Nagovitsyn K.E., Faizullin M.Sh.

Institute of Geology of Oil and Gas SB RAS, Novosibirsk, Russia
e-mail: YakshinMS@uiggm.nsc.ru

Many of the rich microbiotas in the Late Precambrian (1,65-0,55 Ga)
of the Siberia allows to recognize general features of the biosphere
evolution on this time. Stages of developing of the Proterozoic
ecosystems are marked by basic changes in taxonomic diversity. Six
microfossils age associations are determined in late Proterozoic
deposits of the Siberia.
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PP-56
3TAMbI U BUOTUYECKUE KPU3UChI B 3BOMIOLIU
PALIMONSIPUN B OTBET HA ABMOTUYECKUE U3MEHEHUS!
CPE[lbl OBUTAHUS! B KPUTUYECKME 3MOXU GAHEPO304

AdanacbeBa M.C.%, Arapkos 10.B.%, AmoH 3.0.°

"Maneosmonozuyeckuti uHecmumym PAH, Mockea 117647,
yn. lpogbcorosHas, 123, marina.afanasieva@mtu-net.ru
’Pocmosckuli eocydapcmeeHHbIl yHUsepcumem,
344090 Pocmos-Ha-LoHy, yn. 3opae, 40, agarkov@aaanet.ru
3MHcmumym eeonoeuu u eeoxumuu YpO PAH,

620151 EkamepuHbype, lNoumoesil nep., 7, amon@igg.uran.ru

AHanu3 nameHeHus BuopasHoobpasus paguonsapui B Kputudeckue
anoxu dpaHepo3os B OTBET Ha abuoTuyeckve u3MeHeHus cpenpl
obuTaHuMsa no3BOMMN MPOCMEeAUTb 3aKOHOMEPHOCTU UX pasBuUTUS U

BblAennTb YeTblpe hasbl U OeBATb 3TanoB asonouun: | — PaHHWUiA
naneoson (1 — kembpun-cunyp); Il — MNMo3gHui naneoson (2 — LEBOH-
paHHui KapboH, 3 — cpeaHuii kapboH-nepmb); Il — Me3oson (4 — Tpuac,

5 —topa, 6 — men. IV — KanHoson (7 — naneoueH-3oLeH, 8 — onuroueH-
NINOLEH, 9 — YETBEPTUYHBIN).

Ha «kaxgom QaTane 3BONKOUMM  paguonspui  Npoucxoaunu
3HauYUTEeNbHblE W3MEHEHUS CcOoCTaBa W YUCMEHHOCTU PasfUYHbIX
TaKCOHOB, a TaKkKe CMeHa NuaupylLwwmx rpynn. YCTaHOBMEHO, YTO B
paHHeM naneosoe  (kembpui-cunyp) nossunocs 180 BMaoB
pagvonsipuin co cpedHen CKopocTbio BuMaoobpasoBaHus 1,1 BMA/MIH.
net, a B nos3gHeMm naneosoe (OeBOH-Nepmb) u3BecTHO 487 BUAOOB,
NOSIBMSABLUMXCA CO cpefHen ckopocTbio 2,9 Bua/MnH. net. Mesosomn
Xapakrtepuayetcss HaubonblumMMm pasHoobpasvem (3328 BuOoB) u
MaKcMMaribHOM cpefHen CKOpOCTbi BuaooOpasoBaHus 18,8 BMA/MIH.
net. KamHoson (6e3 yyeTa OaHHbIX O COBPEMEHHBIX PagnoONspUsIx)
OTNIMYaeTCa pPe3kMM COKpalleHMeM obLLero Kkonmyectesa BugoB 0o 922
BUOOB W YMEHbLUEHMEM CpedHen CKOpOCTM BMAoOOpasoBaHus [0
12,8 Bua/mnH. net. llepexod OT XONOQHOrO KnMMarta naneosost K
TENNOMY KAMMaTy Me30309 O3HaMeHOoBasncs 3SKCTpaopAUHAPHbLIM
BoiMupaHvem 95,5% popos n 98,9% Buaos paguonspuii naneosos.
Mepexogq oT Tenmnoro knuMMarta Me303051 K XONIOAHOMY KaMHO30$
COMpOBOXAANCcs CTOMNb Xe 3Ha4YMTeNbHbIM BbiMMpaHuem 96,6% poaos u
99,4% BUOOB pagnonapuii Me3o3osl.
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STAGES AND BIOTIC CRISES IN RADIOLARIAN EVOLUTION
IN REPLY TO ABIOTIC CHANGES OF AN INHABITANCY IN
CRITICAL EPOCH PHANEROZOIC

Afanasieva M.S.}, Agarkov Yu.V.%2, Amon E.O.}

'Paleontological Institute RAS, Moscow, Russia
marina.afanasieva@mtu-net.ru
Rostov State University, Rostov-Don, Russia
agarkov@aaanet.ru
3Institute of Geology and Geochemistry UrO RAS, Ekaterinburg, Russia
amon@igg.uran.ru

The analysis of changes in Radiolaria biodiversity during
Phanerozoic has allowed to trace several regularities in their evolution
and to recognize in radiolarian development four phases and nine
stages: | — Early Paleozoic (Cambrian-Silurian); Il — Late Paleozoic
(Devonian-early Carboniferous, middle Carboniferous-Permian); Il —
Mesozoic (Triassic, Jurassic, Cretaceous); IV — Cenozoic (Paleocene-
Eocene, Oligocene-Pliocene, Quaternary).
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PP-57
ANATOMICAL STRUCTURE OF FOSSIL WOODS AS
RESPONSE TO PALAEOCLIMATE IN THE PLIOCENE

OF SOUTHERN PRIMORYE (RUSSIAN FAR EAST)

0.V. Bondarenko

Institute of Biology and Soil Science FEB RAS,
Vladivostok, 690022, Russia. E-mail: bondarenko@ibss.dvo.ru

Some wood anatomical attributes (for, example, width of growth
rings, transition from early to late wood, width of late wood zone,
traumatic resin canals or cysts, as well as disturbance of tracheid
growth and other) are correlated with habit conditions.

The presence of distinct growth rings in the fossil woods studied from
the Pliocene of Southern Primory'e is the evidence that trees vegetated
under condition of well pronounced seasonality. The widest growth rings
were found in Larix aff. olgensis (4 mm) and Ulmus aff. japonica (5 mm),
while the narrowest rings (0.2 mm) occur in Piceoxylon pavlovskiense
and P. ussuriense. Late wood occupies not more that 1/2 of the growth
ring width (1/5-1/4 on the average). The narrowest zone of late wood
was found in Piceoxylon ussuriense (1/7 of the ring width) as well as in
Abies aff. sachalinensis and Laricioxylon pavlovskiense (1/6 of the ring
width). The widest zone of late wood was found sometimes in
Piceoxylon pavlovskiense, P. ussuriense and Pseudotsugoxylon (up to
1/2 of the ring width). Transition from early to late wood is rather abrupt
or well pronounced in Pseudotsugoxylon, Larix-Laricioxylon and Ulmus;
although, more or less gradual transition can be observed in the widest
growth rings of Larix- and Pseudotsuga-wood. On the other hand,
transition from early to late wood in Cerasus, Eleutherococcus, Abies
and Picea-Piceoxylon is gradual; although, rather marked transition can
be observed in narrow rings of the Picea-wood. Apparently, trees
vegetated under relatively mild warm temperate climate throughout the
year with considerable humidity during autumn-winter season. False
rings occur in Piceoxylon pavlovskiense and Larix aff. olgensis.
Abundant traumatic vertical resin canals or cysts were found in Abies
aff. sachalinensis, Piceoxylon pavlovskiense and P. ussuriense.
Disturbance of tracheid growth ("twisted tracheids") occurs in P.
pavlovskiense. Most likely, all there anatomical structure features are
the reaction of cambium activity in response to damages on account of
insects, animals, winds, frosts, etc.

Thus, on the basis of fossil woods anatomy, it may be supposed that
climate was, probably, well pronounced seasonal, relatively warm
temperate throughout the year and with rather snowy and mild winter.
Although, there were, perhaps, years with more severe weather
conditions.

The work was supported by Presidium of RAS and FEB RAS (grants
NoNo 05-1-1112-022 and 05-1-1125-078).
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PP-58
HOBbIV BUA POLIA GLOMITES — MUKOBWOHT
PACTEHWUM PAHHEIO IEBOHA

KapatbiruH U.B., Nlem4yeHko K.H., CHurupeBckas H.C.

bomaHuueckuti uHcmumym um. B.J1. Komapoea PAH,
Cankm-llemepbype, 197376, yn. lpog. lNonosa, 2.
ikar@IK8851.spb.edu

Bugbl poga Glomites B kauecTBe MUKOOMOHTOB pacTeHWUA urpartoTt
BaXKHYIO pOSib B Mane03KOCUCTEMax paHHEro AeBoHa. B okpeMHeHHbIX
TKaHAX OCEBbIX OpraHoOB psga paHHeO4eBOHCKUX pacTeHun Rhynia
gwynne-vaughanii wn Aglaophyton major wuccnegoBanu ocTaTKu
nuckonaemblx rpubos. Cpean Hux, Gbin BbIABNEH U OeTanbHO M3Yy4eH
KOBMOHT Be3UKynspHo-apbycKynsapHON 3HAOMMKOpU3blI — rpub popaa
Glomites u3 PanHuneBbix yeptoB (LWoTnanaus). OnucaHbl muuenun,
BE3UKYIbl, MOMOWAHbLIE CMOPbI, CNOpoKapnbl 3TOr0 BuAa, a Takke,
npeanonoXuTenbHo, npeTtepneslwine nusmc apbyckynbl. Ha ocHoBe
nonyyeHHbIX AaHHbIX OnucaH HoBbIM BUAO — Glomites sporocarpoides
Karatygin, Snigirevskaya, K. Demchenko et Zdebska sp.nov. 310
TpeTuii BuAg LAHHOro poda U ero MepBbii CMOPOKapnUYeckun Buf U3
OTNIOXXEHMIN OEBOHa U Tpmaca. XOpoLo ChOpMMPOBAHHbLIE CMOPOKapbl
rpuba GbinNn oBHapYKEHbI Kak HEMOCPEACTBEHHO B OTMUPAIOLLMX TKAHAX
pacTeHun, Tak U B OUCMNEPCHbIX pacTUTENbHbIX OcTaTkax. BbisBneHb
ctagun obpas3oBaHUs FMOMOMAHBIX CMOP Ha CMOPOreHHOM MWLEenuu.
OcobeHHocTamu Buaa Glomites sporocarpoides ABNSOTCA, Hapagy C
CUMOVOTUYECKMMU, SPKO BbIpaXEeHHble MnaToreHHble ceoncTBa. [lo-
BUOMMOMY, Ha paHHUX CTaguax KO3BOMOLUUW  MUKOBUOHTOB MU
hOTOOMOHTOB  CyLLECTBOBaNoO HEYyCTOMYMBOE paBHOBECUE MexXAay
MYTYyanuMCTUYECKUMN W aHTaroHUCTUYeckuMu ceoincTBamu. CpaenaHbl
3aKMNYeHUss  OTHOCUTENbHO  CXOACTB M pasnuynii  NpoLeccoB
hbOpMMpPOBaHUSA APEBHMX U COBPEMEHHBIX 3HAOMMKOPU3.
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NEW SPECIES FROM GENUS GLOMITES
AS MYCOBIONT OF EARLY DEVONIAN PLANTS

Karatygin 1.V., Demchenko K.N., Snigirevskaya N.S.

Komarov Botanic Institute RAS,
St. Petersburg, 197376, ul Prof. Popova, 2.
ikar@IK8851.spb.edu

A new species of genus Glomites was recorded and described from
the Early Devonian locality Rhynie Chert (Scotland) as Glomites
sporocarpoides Karatygin, Snigirevskaya, Demchenko et Zdebska. It is
observed inside Rhynia gwinne-vaughanii and Aglaophyton major axes.
Glomites sporocarpoides is the first sporocarpic species of
Glomeraceae recorded in rhyniophytes. Microstructural features of all
ontogenetic stages and taxonomic position of this species are
investigated. Glomites sporocarpoides biology has confirmed data of
geologists on the terrestrial character of Rhynie biota. These records
indicated that symbiotic fungi played a considerable role in Devonian
ecosystems.
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LPEBHEVLIME CKENETHBLIE OPFAHU3MbI, TPOKAPUOTHI
N BOIOPOCIN HWKHEFO KEMEPWSI BOCTOKA
CUBMPCKOW NNATOOPMbI

KopoBHukoB WU.B., JlyunHuHa B.A.

UHcmumym 2eonoauu Hecbmu u 2asa CO PAH,
lMpocnekm akademuka Konmioea, 3, Hosocubupck, Poccusi
E-mail: KorovnikovIV@uiggm.nsc.ru

B xoge kemMOpuiickor pagMauum MeTasoa yaBOMITOCb pa3Hoobpasue
NPOCTENLLMX U YBENUYMIIacb CKOPOCTb OOHOBMEHNS BUAOBOrO COCTaBa.
B cBs3n c 3TyM, MOMUMO aHanu3a pas3BUTUS PaAKOBWHHOW MUKPO- U
MakpodpayHbl, MPOBOAUITMCE NCCReAoBaHNA GakTepui, unaHobakTepun,
N3BECTKOBbIX W 3NMaCTUYHbLIX BOLOPOCIEN, CRYXMBLUMX HEOBXOoOUMbIM
npegBapuUTenbHbIM yCnoBuem 3BOMOLMUN KEMOPUINCKMX
0€eCno3BOHOYHBbIX.

CkenetHble opraHuambl. AHanM3 OUHaMUKU BUOOBOTO U POLOBOrO
pa3Hoobpa3us TpunobutosB 1 Gpaxmonog nokasar, YTo MakCUMaribHbIN
pacuBeT aTux rpynn dayHbl NpUxoguTcsa Ha Havano GOTOMCKOro Beka,
nocrne 4ero OTMeYaeTcs cnag. YMeHbLUeHuMe pasHoobpas3us dayHbl
COBMagaeT C Ha4yanom HakonneHus Ha BocTtoke Cubupckon nnatgopmel
oboraleHHbIX OpraHM4Yeckum BeLLeCTBOM 0CagkoB  (KyoHamckas
dopmaums) wn NpoAoImKaeTcd Mno3gHee, KOrga  HakanmnvBanivcb
ponomuTtuctole ocagkn. C  HacTynneHnem 6onee GnaronpuaTHbIX
obcTaHOBOK (B cepeauHe TOMOHCKOro Beka) BHOBb HaMETUIIOChb
yBenuyeHune pasHoobpasuna TpunodbuTtos n Gpaxuonoa.

[MpokapuoThbl. MNpn n3ydeHun obpasLoB U3 KyoHaMCcKow dhopMaLmmn ¢
MOMOLLbIO CKaHUpYOLEro MUKpockona Obinn  BbisiBNEHbl  OKpYrible
obpasoBaHua gunametpom okono 0,5 MMKpoHa, koTopble 06pasytoT
MacCVBHbIE CKOMMEHMS M B HEKOTOpbIX obpasuax KonbLeBble
CTPyKTypbl. Takke oOHapyxeHbl yanuHeHHble ¢opmbl. OHUM KMMET
wupuHy okono 0,3 MKpM u anuHy 4-6 mkpm. [daHHble oGpasoBaHus
MOTyT OnpefdensitbCs Kak «occmnmanpoBaHHble Oaktepun». Kpome
aToro ObiInn BbISBNEHbl (bpambonabl nupuTa AuameTpom A0 5 MKpM.,
obpa3zoBaHMe KOTOPbIX CBA3AHO C HanM4yMeM OpraHM4eckoro BeLecTBa.

Bopopocnn.  Brnodunbrpaumsi, cBsisaHHaa  Ha  Cubupckon
nnatcopme ¢ passButnem rybok, apxeoumar, MOMKOCKOB, Bpaxuonon
obecneunBana npo3payvyHOCTb BOAbI, yBenuyeHne (pOoTUYECKOW 30HbI,
4YTO cnocobCcTBOBANO PasBUTMIO anbronopbl U BAMANO Ha NPOLECChI
pucdoobpasoBaHus.  MUKpPOCKONUYECKNE  KpacHble  WU3BECTKOBbIE
BOAOPOCIN  YCKOPANW He TONbKO pPOCT pUOB, HO W CRYXUNK
nuTaTenbHbIM cybGcTpaTtoM AN pasHoOoOpasHbiX OakTepuanbHbIX U
unaHobaKkTepmanbHbIX COOOLLECTB.
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LOWER CAMBRIAN OLDEST SKELETAL ORGANISMS,

PROCARIOTA AND ALGAE FROM EASTERN SIBERIAN
PLATFORM

Korovnikov L.V., Luchinina V.A.

Institute of Geology of Oil and Gas SB RAS, Novosibirsk, Russia
E-mail: KorovnikovIV@uiggm.nsc.ru

The Cambrian is characterized by occurrence of skeletal fauna,
which promoted bacterial community and algaes. They being the basic
source of organic substance in bituminous carbonate-shale formation in
Lower Cambrian in the Siberian platform.
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MEJNIOBbIE KPU3UCbl HA BOCTOKE A3UK MO
NANEOBOTAHUYECKMUM OAHHbLIM

B.C. MapkeBuy, E.B. ByraoaeBa

Buonozo-noyseHHbiti uHCmumym [anbHeeocmo4Ho20 omoesieHuUs
PAH, npocn. 100-nemus, 159, Bnadusocmok, 690022
markevich@ibss.dvo.ru bugdaeva@ibss.dvo.ru

B pasButun cpegHemMenoBOro uU Mesn-naneoreHoBOro KpuM3McoB Ha
BocTOke As3unm oTMevaeTcs yamButenbHoe cxoacTtso. [lo Bcen
BUONMOCTM, BCE KPU3UCHLI NpoTeKkanu B obLiemM No eaMHOMy CLeHapuio,
4YTO MOATBEPXOAETCHA KaK AaHHbIMK MO naneosHToModayHe (XKepuxuH,
1978; PacHuubiH, 1989; Menosown 6uoueHoTUYeckuin Kpmusmuc ..., 1988; n
ap.) n dayHe nossBoHouHLIX (Baxpywes, 1988; Kanangaase, PayTtuaH,
1993), Tak n No naneoboTaHNYECKUM AaHHbIM.

MenoBble Kpu3nUcbl BbI3peBanM, HauMHas C MNOArOTOBUTENbHOM
dasbl.

Cnepywouwan dasa — napagokcanbHad, Korga B pesynbraTe
HecbanaHCMPOBAHHOCTN MPOLECCOB BbIMUPAHUS U MOSIBIIEHUS HOBbIX
TakCOHOB (QOPMUPYETCS TaK Ha3blBAaEMbIA «LEHOTUYECKUA BaKyyM».
OT0 Bpems BbiIxoga PeMKTOB, Ka3anocb Obl BIMEPLUMX B MpeaplayLimne
anoxu («adpcpbekt Jlasapsi»). [MapagokcanbHas ¢as3a BbisiBNEHa B
nosgHem anbbe AnYaHCKOro W MNO3gHEM MaacTpuxte  3encKo-
BypenHckoro 6accenHoB.

Cambin pasrap kpusuca — pApamatmyeckad asa — BO Bpems
KOTOPOro npOsiBNEHbI: MacliTabHoe BbIMUPaHUE OOMUHMPYHOLLMX
npexge opm, pe3kui cbpoc pnopucTUYeckoro pasHoobpasus
(dbeHOMEH «BYTbINOYHOrO rOpIibILLKa» ), HEKOrePEHTHbIN TUM 3BOSOLIUN.

Bbinn BbiCcUMTaHbl WHOEKCbI KOrepeHTHOCTU |y 1 KoadhdUUMEHTBI

obopoTa dnop |y ans cpegHero mena AnyaHckon BnaguHel Mprumopbsa un
mMena-naneoreHa 3elicko-bypeuHckon snaguHel Mpuamypbs.
OTpuuaTtenbHoe 3HaveHue |, oTpaxaeT HecornacoBaHHbIN Xapakrep
pasBUTUS LIEHO30B W YCTaHOBMEH Ansi ¢nop Ha rpaHuue anbba wu
ceHomaHa. Ha aTtoM e pybexe nNpoMCXOauT pe3kas pefykuus
pa3Hoobpa3sus dnopbl U UHTEHCU(UKALMSA MPOLECCOB BbIMUPAHUS.

Haunbonblee 3Ha4eHne |t MMeeT, Ha4nHada ¢ CeHOMaHa, 4YTO roBopuT 00
WHTEHCUMBHOCTM MacwTaba WM3MEHeHUn Ha [JaHHOM nHTEpPBAne
BpeEMEHN.

B Meny-naneoreHe lk HauyunHaeTt r|p|/|o6peTaTb oTpuuartesibHoe
3Ha4YeHne aOnsa d)nop CO cCpegHero MaacTpuxta, KyIbMUHUPYA B
no3gHeM Wn TMOCTENEeHHO BbliMOJIaXnBasdaCb B paHHEM AdaHuKn, 41O
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O3Ha4aeT pasBuUTME KPU3UCHBIX TEHAEHLUIN C cepeanHbl MaacTpuxTa u
yrnybneHve «kpusmuca K Men-TpeTudHomy pybexy. Haubonbliee

3HayeHue |y npuobpeTaeT B paHHEM MaacCTpuUXTe.

3aBepLuaeT KpU3MCHOE pasBUTME yCrnoKkouTenbHasa asa, BO Bpems
KOTOpOW 3BOMIOUUSA NpuobpeTaeT KOrepeHTHbIN (MM COrnacoBaHHbIN)
Xapaktep, HapactaeT nopuctuyeckoe pasHoobpasve, MeHseTcs
CTPYKTYpa pacTuTenbHbiX coobuiectB. Ha aton ctagum nposiBnsieTcs
AMNUKPUIUCHBIN NONNMOPU3M.

THE CRETACEOUS CRISIS’S OF EASTERN ASIA BASED ON
PALAEOBOTANICAL DATA

V.S. Markevich, E.V. Bugdaeva

Institute of Biology and Soil Sciences, FEB RAS,
159, Prospect 100-letiya, Vladivostok, Russia
markevich@ibss.dvo.ru bugdaeva@ibss.dvo.ru

The Albian-Cenomanian and Maastrichtian-Danian crisis’s in Eastern

Asia show similarities. It is possible to recognize in their development
next stages: preparatory, paradoxical, dramatic and calming ones.
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[PEBHEMLLVE MOMNMIOCKM — MONTOPA BEKA W3YYEHUS

MN.10. NapxaeB

lManeoHmonoeuyeckuti uHecmumym PAH
lNpogpcorosHas, 123, Mockea, 117647, Poccusi, pparkh@paleo.ru

OpeBHenLwne MOMMOCKN NOSIBIISIOTCA B re0NorM4eckon neTonucu Ha
pybexe aOokembpusa-kembpusi, korgpa oHuM obpenm  cnocobHOCTb
dopMupoBaTb MWHEPaNM30BaHHY pPakoBMHY BO BpeEMS MacCOBOM
ckenetMsaumm  OpraHMamMoB — T.H. KeMOPUINCKOM  «CKEreTHOM
pesonoumeri». Co BpeMeH nepBbiXx onucaHun [k. Xonna wu
A.0’'OpbuHbn B cepegnHe XIX B. 4Mcno BMOOB KeMOPUIACKMX
MOJJIIOCKOB POCMO M K HacTosilemy BpemeHn pocturno 600-700.
B Havane, HoBble Buabl M PoAbl MOJSUTHOCKOB OTHOCUITUCH K YiKe
M3BECTHbIM TakCcoHaM Doriee BLICOKOrO paHra: KonnaykoBugHble hopMbl
cbnuxkanucb ¢ NnaTtennoMaHbIMM racTponogamu, a CnnpansHoO3aBUTbIE —
C Tpoxugamu vnu Apyrumu HusWwWummn GproxoHorMmu. Takon noaxod K
cucTtemMaTuke KeMBPUMCKMX MOMMIOCKOB AOMWHMPOBAN OO0 CepeauHbl
XX B., kOorga ABa cobblTUS KOPEHHbIM 00OPa3oM M3MEHUNM CUTyauuIo:
(1) B 1940-1960-x rr. 6w npegnoxeHa rpynna Monoplacophora B
KayecTBe oTpsia MCKOMaeMbIX racTponog, 3atem Obinm obHapyXeHbl u
€e peueHTHble MpeacTaBuMTENW, a paHr rpynnbl MNOAHAT OO Kracca;
(2) B cepeavHe 1960-x r. Obla MpuMeHeHa HoBasi MeToAuka
n3BnevYeHns @ayHUCTUYECKMX OCTaTKOB M3 KEeMOpUMCKMX nopoa
(Xumu4yeckoe npenapuvpoBaHMe), B pesynbrate 4Yero Obin nonyyeH
ooraTeMwimMini  KOMMMEKC  OPEBHENMLUMX  CKEeSNeTHbIX  OpraHu3MoB,
BKMOYaOLWMA M pa3HOOOpasHbIX MOMNMOCKOB. B cnea 3a HoBaTopCcKMMMA
pabotamu A.lO. PosaHoBa n B.B. MuccapxeBckoro no kemobpuiickon
¢ayHe Cubupu, OoraTenwmin manakokoMmnnekc 6Obin OTKPbIT B
Asctpanun b. PanHerapom, [Ix. MNoxeton u [1. [bxkennom, KoTopble
BMepBble  UHTEpnpeTupoBanM 3TM  (OpPMbl C  TOYKM  3PEHMS
yHKLMOHansbHoW mopdonorun. C Tex nop cucremMaTrka KemOpUACKnx
MOJITFOCKOB MOCTOSIHHO MOAMULMNPYETCS, NpeTepneBasi 3HaYUTENbHbIE
N3MEHEHUS B COOTBETCTBUM C MHEHUEM KaXOOro M3 uccriegoBaTenen.
[o HacTosiwero BpemeHM Haubomnee LIMPOKO pacnpocTpaHeHa
rmnoTesa, COMMacHO  KOTOPOW  renbUMOHENSOMAHbIE  MOJITHCKU
OecTopcMoHHbI M nBO  OTHOCATCS K MOHoMnakodgopam, Imbo
npeacTaBnAlT cobon OTAENbHbIN BbIMEPLUMI KIlacC, KOTOpbIA 6bin
TYNMKOBOW BETBbO B passutum Tuna. OpgHako HOBbIM B3rMnsg Ha
PYHKLMOHANbHY0 MOPAONOrMi0 pakoBWH FenbLUMOHENNNA, U B NEPBYHO
oyepenb CTPYKTYp, CBS3aHHbIX C BOLOOBWMXXEHMEM BHYTPWU MaHTUAHON
MonocTu, a Takke C PakoOBUHHOMW MYCKyNnaTypon, NO3BOMNWUMAN cunuTaTb UX

230



PP-61
caMbiMU ApeBHUMKU npeacTaBuTenamn knacca Gastropoda, o6ocobus
ux B nogknacc Archaeobranchia. Pabota nopgepxaHa [lporpammoi
Mpeangnyma PAH «[lpoucxoxgeHve wun aonouma  Guocdepbi»
(nognporpamma 2, HanpasneHue 4), POOU, npoekt Ne 03-04-48367 u
rpaHTamu lNpe3ngeHTta PO Ne HLL 974.2003.5 n Ne MK-723.2004 .4.

THE EARLIEST MOLLUSCS - A HUNDRED
AND FIFTY YEARS OF STUDY

Parkhaev P.Yu.

Paleontological Institute RAS,
ul. Profsoyuznaya, 123, Moscow, 117647, Russia, pparkh@paleo.ru

The first molluscs appeared at the beginning of the Cambrian, when
shails obtained mineralized shells as a part of the mass skeletonization
event. After 150 years of study three main alternative opinions on the
nature of ancient univalved mollusks are considered: (1) they share
gastropod affinities; (2) they share monoplacophoran affinities; (3) most
of them represent a separate class. Basing on new functional
interpretations of structures connected with water circulation and
structure of shell muscles, the major part of the helcionelloid molluscs
are assigned to Gastropoda as the subclass Archaeobranchia, that
served as a base for the early radiation of the whole gastropod class.
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JAPAN SEA PALEOCEANOGRAPHY DURING LATE

PLEISTOCENE — HOLOCENE: HIGH-RESOLUTION
DIATOM DATA

Pushkar V.S.", Cherepanova M.V.2

'Far Eastern Geological Institute FEB RAS,
Prospect 100-letiya Vladivostok, 159, Vladivostok, 690022, Russia,
vipushkar@vladivostok.ru
%Institute of Biology and Soil Science FEB RAS,
Prospect 100-letiya Vladivostok, 159, Vladivostok, 690022, Russia,
cherepanova@ibss.dvo.ru

Diatom data recorded in Japan Sea Late Pleistocene and Holocene
sediments allow us to get newly data on biostratigraphy and
paleoenvironment changes of the Japan Sea, and to establish 9 Latest
Pleistocene stratigraphic units correlated to European Prae-Dryas,
Older, Middle and Younger Dryas glacial Stages, and Bglling and
Allergd mild Interstades. Overlying 5 stratigraphic units correspond to
Holocene subdivisions namely as Prae-Boreal, Boreal, Atlantic, Sub-
Boreal, and Sub-Atlantic. The forming of the sediments had been forced
by such causal paleogeographic events as directions and configurations
of the paleocurrents depending mainly from paleogeography of the Arc-
Islands strait, paleoclimatic changes and sea level fluctuations. The
diatom sequences in the sediments had undergone to more or less
regional Japan Sea paleoceanography differences and to global
paleoclimatic changes during the Latest Pleistocene and Holocene. The
frequency of pelagic diatoms entrained into, and transported offshore by
western Primorsk Cold current and eastern brunch of Tsushima Warm
currents may represent fluctuations in surface current and northwest
trade wind strength in the Japan Sea during interglacial summer
monsoon periods. From another hand, the change ratio freshwater and
sublittoral diatoms versus neritic and pelagic clearly marked the
decrease activity of Tsushima, maybe Primorsk paleocurrents for the
long winter seasons coastal ice cover, and strong influence of the
Siberian winds to the configurations of the currents. These data have
been used to explain glacial intensification of the winter monsoon and
increased seasonality of sea surface temperature in the Japan Sea. As
the Japan Sea trap terrigenous material supplied by continental margin
was activity during glacial Stages, the deep-water sedimentation rates
were one or two orders of magnitude higher than in open Pacific. The
diverse combinations of ecological structures of the diatom
paleoassemblages from marine to freshwater compositions suggest
high sea level variability probably from —130 m below to +3 m above
modern sea level position. So strong decrease in magnitude of a sea-
level position causes change of geometry of the Japanese sea, and
significantly modifies the material and energy flux linkage between land
and Japan Sea.
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DIATOM RESPONSE TO PALEOCEANOGRAPHIC CHANGES
IN THE SOUTH CHINA SEA OVER LAST 220 KYR

Pushkar V.S.", Cherepanova M.V.2 Jian Zhimin®

'Far Eastern Geological Institute FEB RAS,

Prospect 100-letiya Vladivostok, 159, Vladivostok, 690022, Russia,

vlpushkar@vladivostok.ru
%Institute of Biology and Soil Science FEB RAS,

Prospect 100-letiya Vladivostok, 159, Vladivostok, 690022, Russia,

cherepanova@ibss.dvo.ru
3Laboratory of Marine Geology MOE,
Tongji University, Shanghai, China, zjiank@online.sh.cn

The biostratigraphic and ecological distribution of diatoms in deep-
sea sequences revealed by Hole 17954 (14°47°. N; 111°31.5" E; water
depth 1515m; penetration 11.49m) have been investigated. 229 Diatom
species were identified. Any true diatom datum levels (first and last
evolutionary appearance) were found along core sampling. The sparse
index-species Pseudoeunotia doliolus found in the sediments allow us
to establish Middle-Late Pleistocene diatom zone of the same name,
according to the Equatorial Diatom Scale of L. Burckle. The variations in
ecological structures of diatom paleoassemblages defined by
temperature-salinity relation and water depth show a close correlation to
the changes Quaternary paleoenvironment and distribution and vertical
structure (stratification) of water masses. Some aspects of long- and
short-term changes in the activity of summer and winter monsoonal
upwelling under the glacial/interglacial cycles have been described. At
least six paleoassemblages reflected major paleogeographic event
(surface water temperatures, winter and summer monsoon and
upwelling intensifications, sea-level changes) coinciding with 1-7 Marine
isotopic stages (MIS) can be defined. The interglacial sediments are
established for 1110-1060 cm, 800-460 cm, 360-160 cm, 40-0 cm from
sea bottom coincided with 7, 5, 3, 1 MIS. These sediments are
dominated by pelagic Azpeitia nodulifera, Cyclotella stylorum, and
Coscinodiscus radiatus. The warm-water pelagic stenohaline species
are dominated. The “glacial” sediments at the level 1060-800 cm, 460-
360 cm, 160-40 cm (accordingly 6, 4, 2 MIS) are dominated by neritic
Cyclotella striata and C. stylorum along with sublittoral boreal Paralia
sulcata. The abundance of Paralia sulcata is caused by influence of
Yellow Sea through East Chinese Sea, where this species was common
for the glacial sediments. The species diversity decreases while the
dominance some species was clearly observed. The abundance
sublittoral and neritic coldwater species in upwelling zones during
interglacial stages is explained rather by well water masses vertical
circulation than glacial stages.
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MODELING PREBIOTIC EVOLUTION USING KINEMATICS
CELLULAR AUTOMATA

Tarasov D.S., Tukhbatova R.l., Akberova N.I., Barabanchikov B.l.

Kazan State University, 420008, Kazan, Kremlevskaya, 18,
dtarasov@compnera.com

Even primitive life forms require information processing and storage
mechanisms such as genetic code and gene regulation for self-
replication and surviving in natural environment. So far, no plausible
mechanism is proposed for evolution of such genetic cybernetics. Many
questions concerning appearance of genetic language, coding
schemes, instructions, and a living cell capable to read and execute
these instructions remains unanswered (Trevors, Abel, 2004).

These problems are difficult for experimental investigation and
existing theoretical works without experimental proof are highly
speculative. However, evolution of information processing capabilities in
self-replicating systems can be studied using computer modeling.

Computational studies of self-replication, evolution and self-
organization are usually based on cellular automata and/or genetics
algorithms — so called “Artificial life”. Unfortunately, there is a relatively
little contribution from these areas to biological problems, partly because
current modeling systems are too far from physical and biological reality.

Direct simulation of prebiotic chemistry is computationally difficult
and actually unnecessary for studying genetic cybernetics evolution
because biochemical details can only obscure a problem of emerging of
information processing systems.

Recently proposed kinematic cellular automata model combine
advantages of both approaches (Tihamer Toth-Fejel, 2004). Although it
was developed to assist design of artificial self-replicating machines, it
can be used for studying evolution as well.

We designed a software simulation environment based on kinematic
cellular model for studing evolution and self-organization processes.

We want to test widely believed but not experimentally or theoretically
supported assumption that “given enough time self-replicating living
structures will emerge in any environment where their existence is possible”.

Preliminary computational experiments show that blocks tends to
organize in complex structures (unexpected) but structures do not
demonstrate any “purposeful” behavior.

Our data confirms that emergence of self-replicating information
processing systems on reasonable time scales require a kind of “fine-
tuned” environment. Further studies are needed to determine whether
some unknown evolution law exists.

1. J.T. Trevors, D.L. Abel. Chance and necessity do not explain the origin of life// Cell
Biology International 28 (2004) 729-739

2. Tihamer Toth-Fejel. Modeling Kinematic Cellular Automata: Final Report. NASA Institute
for Advanced Concepts Phase I: CP-02-02. General Dynamics Advanced Information
Systems Contract # P03-0984
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PALEOCLIMATIC CHANGES IN ARCTIC REGIONS FOR LAST
400 KYR (PALEOLIMNOLOGICAL DATA)

Cherepanova M.V.-, Pushkar V.S.%, Lozhkin A.V.3,
Anderson P.*

'Far Eastern Geological Institute FEB RAS,
Prospect 100-letiya Vladivostok, 159, Vladivostok, 690022, Russia,
vipushkar@vladivostok.ru
%Institute of Biology and Soil Science FEB RAS,
Prospect 100-letiya Vladivostok, 159, Vladivostok, 690022, Russia,
cherepanova@ibss.dvo.ru
*North East Interdisciplinary Scientific Research Institute FEB RAS,
Portovaya St., 16, Magadan, 685000, Lozhkin@neisri.magadan.ru
“*Quaternary Research Center, University of Washington,
19 Johnson Hall, Box 351360, Seattle, USA, pata@u.washington.edu

Its very necessary to establish more precisely the features of
development paleogeographic events in region of investigation as well
as in adjacent areas to define correctly the Arctic influence steep on
formation and functioning Earth’s climatic system. Complex studying of
the Pleistocene and Holocene lake sediments of the Arctic and
Subarctic regions as well as in deep-water sediments of the Okhotsk
and Japan seas have allowed to correlate deposits which have been
formed during the same global paleogeographic events. It allows us to
carry out the stratification of the deposit and determination of the
conditions of their sedimentation processes. Besides, we improved time
duration of paleogeographic events which have been established in the
regions of investigations. Interregional correlation of the deposits has
allowed to define the influence of such regional and local factors as
geographic latitude position, oceanic surface water currents, East-Asian
monsoon, sea-level and lake-level changes, etc., on the development
features of the paleogeographic events in concrete regions. So, high-
latitude position of the Elgygytgyn and Elikchan lakes leveled the
Karginsk interglacial (3 MIS), and influence of the East-Asian monsoon
on Southern Japan Sea caused the synergetic effect for the Holocene
Optimum warming. The studying of the seasonal diatom successions in
different bio- and ecotopes has shown that local ecological factors (river
run-off, shallow water zone width, water vegetation, etc.) have important
role in formation of recent diatom communities. From another hand, the
diatom taphocoenoses reflect an integration effect of environment
factors in sedimentation basins, and paleoclimatic changes are stronger
among them.

The work was supported by grant RFBR #03-05-65240 and grants of
Presidium RAS and FEB RAS (#05-1-P12-022 and #05-1-P25-078).
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NAJNIEOOBCTAHOBKU U PACTUTEJIbHOCTbL B
PAHHEMEJIOBOE BPEMA HA TEPPUTOPUN
PA30OJIbHEHCKOW BNAQWHbDI
(MANMMHONOIMMYECKUE OAHHDIE)

WyknuHa A.C.

Bbuonoeo-no4seHHsbIl uHcmumym, 690022, Bnadusocmok,
np-m 100-nemusi Bnadusocmoky, 159, kovalenko@ibss.dvo.ru

PasgonbHeHCcKkniA yrneHocHbIi 6acceH B paHHeMernoBoe Bpems
Bxoaun B BocToyHO-A3uaTcKyto yrneHocHy npoBuHUmMio CeBepHOoro
CYOLUMPOTHOrO YrneHOCHO-60KCMTOHOCHO-KAONMHUTOBOTO MNosica.

dopmupoBaHme PasgonbHeHCKoN BnaguHel Havanochb B 6appemckoe
BpeMs. 3To0 Oblna wWupokad [onvMHa Cco cnabo  pacyneHeHHbIM
pencecpom. B  pactutenbHoctu npeobnaganu  Tennonbuskble
NanopoTHUKM TNEeNXeHneBble, UMaTeNHble, OWKCOHUEBbIE, a TaKke
CXu3enHble.

B paHHem anbbe B pervoHe akTUBM3UPYETCS BYyKaHWYeckas
OesTeNbHOCTb, B CBA3W C 3TUM, KNUMaT CTaHOBUTCSA MeHee TennbiM. B
pacTUTENbHOCTU COKpaLlaeTCcss yvacTue TennontobuBbiX TakCOHOB,
BO3pacTaeT — TENNOYMEPEHHbIX KOYEeAbDKHMKOBLIX ManopoOTHUKOB,
NosIBNAKTCA peakne npeakosble nnaTtaHoobpasHble.

B cpepHeanbbckoe Bpemsi B pesynbTaTe TpaHCTPeCcCUn BOCTOYHYHO
yactb HOxHoro [lpumopbs 3aHMMaeT Mope (TPUroOHWEBLIE CrOW).
BrivsiHne Mopckoro knnmaTta oTpaxaeTcsl Ha pacTUTENbHOCTU BNaguHbI:
B HeW [OMUHUPYIOT TENIoyMepeHHble pacTeHusl, pasHoobpasue
KOTOpbIX BO3pacTaerT.

B koHue anbba (a, BO3MOXHO, U B Hayane CeHoMaHa) MpoM30LUIIOo
BO3QbIMaHWe  TepputopuMm 1 BO30OOHOBMNEHME  BYNKaHWYECKON
gesitenbHocTn.  PactutenbHOCTb  pearvpyeT Ha  HeobpaTtumoe
noxonogaHne KknuMmarta, W Kak CrneacTeue, MNPOUCXOAMT CMeHa
OOMMHAHTOB. B pactuTenbHbIX accounauunsax ncuesarT Tennontodmeble
PENUKTOBbIE  MAMOPOTHUMKM U TOMIOCEMEHHbLIE, a Yyyactue #
pa3Hoobpa3ne NoKpbITOCEMEHHbIX BO3pacTaerT.

Takum obpas3om, U3MEHEHME IKONOrnYecknx o6CTaHOBOK Ckasanoch
Ha cocTaBe pacTuTenbHOCTM, o0OycnoBuB €€ OCcobGeHHOCTM B
paHHeMEeNoBOe BpeMS.

Pabota BbinonHeHa npu noagepxke rpaHToB lNMpe3ngnyma n OBO
PAH (Ne 05-1-1112-022, Ne 05-1-1125-078).
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PALEOENVIRONMENTS AND VEGETATION IN THE EARLY
CRETACEOUS TIME ON TERRITORY OF
RAZDOLNENSKAYA BASIN (PALYNOLOGICAL DATA)

Shuklina A.S.

Institute of Biology and Soil Science FEB RAS, Vladivostok, Russia
kovalenko@ibss.dvo.ru

Geologic events acted on paleoenvironments and composition of

vegetations on territory of Razdolnenskaya basin during the Barremian
to Early Cenomanian time.
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AHANW3 BKNAOA KOHCYMEHTOB B PA3BUTYE U
3BOMIOLINIO BUOXUMUYECKUX LIMKIOB

ananga 5.B.}, Lnpo6okosa U.M.% MeuypkuH H.C."

1KpaCHOFIpCKUL7 locydapcmeeHHbIl YHusepcumem,
Poccus, 660041, KpacHosipck, np. CeobodHnbll, 79,
2Yvemumym 6uogpusuku CO PAH,
Poccus, 660036, KpacHosipck, Akademeopodok
Sq_mouse@mail.ru

B pabote npou3BegeHa OLEHKa BMMSHWS KOHCYMEHTOB Ha CKOPOCTb
paboTbl UMKNa B 3aBUCMMOCTM OT CTPYKTYpbl HagoOpraHW3MeHHON
cuctemMbl.  bBbinM  NpoaHanuM3upoBaHbl MaTemaTMyeckMe  Moenu
9KOCUCTEM C pasHblM YUCIIOM TPOMUYECKMX 3BEHBEB W CTEMNEHbIO
3aMKHYTOCTM — He3aMmkHyTble (6e3 Bos3BpaTa NMMUTUPYHOLLErO
BelllecTBa B LMKM) M 3aMKHYTble C y4eTOM BO3BpaTta NMMUTUPYIOLLEro
BellecTBa B UMK 4epe3 pasfnoxeHve JeTpuTa W NpoayKTbl
XKM3HEe4eATEeNbHOCTU KOHCYMEHTOB.

B pesynbrate 4MCREHHbIX pacyeToB ObINO MNOMAy4YeHO, 4YTO B
3aMKHYTBIX 3KOCMCTEMaxX CKOpOCTb paboTbl uukna OGonblle, 4em B
HE3aMKHYTbIX. OTO CBA3aHO C TEM, YTO NPOAYKTbI XU3HEOEATENbHOCTH
KOHCYMEHTOB He BbIMbIBAlOTCS M3 CUCTEMbI, @ BO3BPALLAKOTCA B LMK,
yBenu4yMBasi TEM CaMbIM MX KOHLEHTpaUuo B CUCTEME, YTO NMPMBOANUT K
yBenu4yeHunto bromacchl NpoayLIeHTOB.

Takke nony4yeHo, YTo Npy MHTPOAYKLMN XULLIHMKA NepBOro poda, kak
B HEe3aMKHyTble, TaKk WU B 3aMKHYTble 3KOCUCTEMbl YMeEHbLUaeTcs
CKOpPOCTb paboThl LMKNa 3KOCUCTEMbI N3-32 YMEHBLUEHWUST YUCITEHHOCTHU
BbleJaemMoro 3BeHa MpoayueHTOB, Mpu 3TOM yBenuyeHwe nyna
nuTaTenbHbIX BELLECTB HE KOMMNEHCUPYET NOTEPU NPOAYLEHTOB. Taknum
obpa3om, MHTPOAYKUMS XMLLHUKA NepBoro poga B cuctemy ¢ “bottom-
up” perynsauuen npuBOAUT K CMEHe Tuna perynauum Ha “top-down” wu
CHWKEHWIO CKOPOCTU paboThbl LiMKINa 3KOCUCTEMBbI.

Mpu pobaBneHnn xuLHUKa BTOPOro poda CuCTeMa BHOBb MEHSET
TMN perynsauMu 3BeHa MNpoAyLEeHTOB W CKOpOCTb paboTbl uuknia
Bo3pacTaeT. Takum 006pa3oM, MHTPOAYKUMUS XMLUHMKA BTOPOro poga B
cuctemy ¢ “top-down” perynauuen npMBogMT K CMEHE Tuna perynauuu
Ha “bottom-up” 1 yBenMyeHuio YMCTON NepBUYHON MPOOYKUMK, Tak Mnpu
“bottom-up” perynaumm oTCyTCTBYET Harpyska XuLiHUKa nepBoro popa
Ha 3BE€HO NPOOYLEHTOB.

241



PP-67
THE ANALYSIS OF CONTRIBUTION OF CONSUMERS TO
THE EVOLUTION OF BIOCHEMICAL CYCLES

Galaida Ya.V., Shirobokova I.M.*, Pechurkin N.S.

Krasnoyarsk State University, Krasnoyarsk, Russia,
*Institute of Biophysics SB RAS, Academgorodok, Krasnoyarsk, Russia
Sq_mouse@mail.ru

In this work the influence of consumers on the rate of the cycle
functioning is analyzed depending on the structure of the systems. We
analyzed mathematical model ecosystems with different number of
trophic links and extent of openness of ecosystems. Ecosystems with
and without recycle of the limiting substance to the cycle through
decomposition of detritus and products of recrements of consumers
were studied.
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STRUCTURAL-FUNCTIONAL COMPONENTS
OF THE PLANKTON COMMUNITY IN THE ECOSYSTEM
OF SHIRA LAKE

N.N. Degermendzhi

Krasnoyarsk State Medical Academy, Krasnoyarsk, Russia
E-mail: ibp@ibp.ru

The present work is a continuation of the use of a biophysical
approach to a forecast of aquatic ecosystems applied to a new object -
Shira lake (the Khakasiya Republic).The work is dedicated to a study of
plankton organisms of Lake Shira in the form of a review of the data of
field observations and obtaining kinetic characteristics. The main
microbiological characteristics of bacterioplankton are estimated by
seasons and by stations. Special experiments with isolated groups of
microorganisms have been carried out for estimation of growth rates
and their dependence on limiting substrates. The phytoplankton species
composition has been established. RESULTS:

1. An abnormal dynamics of the total abundance of bacterioplankton
in Shira lake in winter has been established: in winter 1988-1989, the
abundance exceeded that in summer season. The main microbiological
characteristics of bacterioplankton by seasons and stations have been
determined.

2. For the first time, the main physiological groups of the lake
microorganisms have been isolated: heterotrophs, denitrifiers, aerobic
cellulose-destroying, phosphoric, and desulphurating bacteria. Their
average abundances in the lake have been estimated.

3. Special "acute" experiments on the detached microorganism
groups were carried out for estimation of growth rates and of their
dependence on the limiting substrates. Kinetic characteristics of the
heterotrophs and phosphoric bacteria have been obtained.

4. At a 2-fold increased mineralization level in the phytoplankton
community, Cyclotella tuberculata actively develops, wherein the
community is the most resistant to photoinhibition.

5. At a lowered mineralization level, the increment takes place due to
development of blue-green algae, in particular species from Microcystis
genus. 6. The dominant zooplankton species — Arctodiaptomus salinus
— consumes all mass microalgae species: Lyngbya contorta, Microcystis
sp., Dictyosphaerium sp., and Oocystis sp., with the exception of
Cyclotella sp., and has a daily ration of about 0.22 mg/sp.day, the
average mass of a crustacean being 0.028 mg, which may be explained
by the low nutritious value of the consumed species.
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COBPEMEHHOE 3ABOJIAYUBAHUE NAHOLWLWA®TOB U
PALUMOHANBHOE NPUPOOONOJIb3OBAHUE HA
TOP®AHBLIX BOJIOTAX CUBUPU

J1.U. NHuweBa

Cubupckuti HIM mopgpa CO PACXH, 634050, Tomck, a/a 787,
Itorf@mail.tomsknet. ru

CoBpemMeHHble 60M0Ta CyLLEeCTBEHHO OTNIMYAKOTCHA OT MCKOMaEMbIX U
HacuMTbIBAOT MakcumarnbHbI Bo3pacT 12 Tbic. net. Tak B npegenax
3anagHo-CnbupcKo paBHUHBI  UCCNEeAoBaHNsIMM  YCTAaHOBIEHO, YTO
Hayano wu passuTMe 60NoTOOOPa3oBaHUSA OTHOCATCH TONbKO K
ronoueHy. CornacHo paguvoyrnepofHbIM OaHHbIM - BO3PaCT  HUKHUX
cnoeB TOpdSAHbIX OTNoXeHun onpegensietca B 9900 + 100 ner.
MaccoBoe pa3BuTMe OOMNOT OTHOCUMTCA K Hadyany arnaHTUYecKoro
nepuoga (7500-2500 net Ha3ap).

dakTopbl, OnaronpuATCTBYIOLWME Hadvany 3abonavnBaHnsl B paHHEM
rorioLeHe, UMeKT MecTo 1 cendac. Pasmep exerogHo 3abonaynBaemon
TeppuTopun konebdanca ot 5777 go 12694 ra, coctaBnsas B cpegHeEM
9687. Tllo pgpyrum aBTopam B 3anagHon Cubupu  exerogHo
3abonauymeaetcs 20000 ra.

KonunuyectBeHHas xapakTepucTvka WHTEHCUMBHOCTU 3abornavvBaHus
XOpOLLO OTpaxeHa B MHOroYMCrieHHbIX pabotax UHCTUTyTa reorpacum
PAH 3a nepuwog 1960-80 rr. CormacHO 3TMM uUCCreLOBaHUSM
HenpepbiBHOE pa3BUTME BONOT Yepes3 HECKOSLKO ThiCAY NeT NpUMBEAET K
nonHomy 3abonaynBaHuio K 3aTtopdoBbiBaHWMO 3anagHo-Cubupckomn
paBHWUHLI. ATOT BLIBOL B KaKOW-TO CTEMEHU COBMagaeT C MpPOrHoO3oMm
Climo (1992). Mo MHeHuto 3TOro aBTOpa, KINMMAKCHOE COCTOsIHME GonoT
MOXeT HacTynuTb 3a npegenamu Bo3pacTta 6Gonota 50 Thic. neT.
BesycnoBHo, CyLLEeCTBYIOT U ApYrMe MHEHUS.

WccnepoBaHnsa, npoBedeHHble HamMuM Ha OGONMOTHOM CTauuoHape
«BactoraHbe» (1oxHO-TaexHas nogsoHa 3anagHon Cubupwn) B TeyeHue
1996-2004 rr. nokasanu, 4TO mnpouecc 3abonaynmBaHus TeppUTOpPUU
3anagHon Cubupwm npogormkaeTcs.

Bbicokass  3aD0OMOYEHHOCTb  TEppPUTOPUM  Bbi3biBAeT  0OCOOBYHO
OTBETCTBEHHOCTb 3a COXPaHEHWE 3KOSIOrMYEeCcKOro paBHOBECUSI BCEN
orpoMHon 6onoTHon cuctembl Cnbupckoro pervoHa. B atom pervioHe
obwasa nnowanb 6onot coctaBnsier Goree 32 MNH. ra ¢ obwwumu
3anacamu Topca okono 114 mnpa. T unu 39% nx MMpoBbIX 3anacos. B
KOHLUEeNuUMM oxpaHbl W pauMOHanbHOMO MCMONb30BaHUA TOPMSIHbIX
6onotr Poccum (2005) 3anmcaHo, 4YTO B OCHOBE MfaHa WX
NCMNOMb30BaHNA JOMKHa OblTb ednHas MeTodororusl, BCKpbiBaloLLas
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npuynHbl  3abonayvBaHMst (B TOM YUCRe  MPOrpeccupytoLLero),
0ObEKTUBHO OoTpaxawLiada OVNHaMUKY COBpPEMEHHbIX OONOTHbIX
NpoLIeCCOB M onpefensiollasl HanpaefeHus KX Ucnonb3oBaHus. B
OCHOBE 3TOro AeNeHnst — CTPYKTypa BOAHOro banaHca Tepputopun.

MODERN SWAMP FORMATION AND THEIR RATIONAL
NATURE MANAGEMENT

Inisheva L.I.

Siberian Research Peat Institute RAAS, Tomsk, Russia
ltorf@mail.tomsknet. ru

Peat bogs are the most unique natural formation performing the
important role in biosphere. According to scientists, near 2050 year
swamp formation spread all over the Earth. Scientific approach must be
assumed as a basis of rational nature management of peat bogs that
fairly allows to estimate the dynamics of modern natural process in peat
bog ecosystems in the natural state and under anthropogenic influence
and work out the optimization scripts of complex usage of peat bogs
with priority of ecological value.
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NPOCTPAHCTBEHHO-BPEMEHHBIE MACLUTAEI
BNUSHNS IUHAMUYECKUX GAKTOPOB
HA CTPYKTYPHYIO OPTAHU3ALIVIO
W 3BOSIOLIMIO BOAHbLIX 9KOCUCTEM

KaptywuHckun A.B.

Uncmumym 6uogpusuku CO PAH, KpacHosipck, 660036, Poccus,
kartalvas@rambler.ru

CTpykTypHas opraHusauus 9KOMOrM4eckux CucTem cCBsi3aHa C
06MeHHbIMU npoueccamu, npoTeKaroLLMMn c pasnuyHomn
WHTEHCUBHOCTBIO B FOPU3OHTANbHOM W BEPTUKANbHOM HarpaBrneHuu.
[Mepuon BpeMeHW, B TeYeHMEe KOTOPOro OCYLLECTBMSETCA BHELUHee
BO3JenCTBMe, onpegenseT BO3MOXHOCTM ajanTauuMu OpraHu3moB K
N3MEHSIIOLLMMCS YCNOBUSM CYLLECTBOBAHUSA U BOCMPOM3BOACTBA. Takum
06pa3oM, >KM3HEHHO BaXHbIMW MOKa3aTensMu roMeocTa3a MOXHO
cyMTaTh MPOCTPaAHCTBEHHbIE U BPEMEHHble MacluTabbl M3MEHYMBOCTM
OVHaMmmnyecknx daktopoB. Takve (pakTopbl, Kak aABEKTUBHbIA W
KOHBEKTUBHbIN NepeHoC Tenna U MaccCbl, UHTEHCUBHOCTb TypbyneHTHON
anddysnm B BOOHbIX CUMCTEMaxX MPUMBOAAT K  HEOAHOPOAHOMY
pacnpegenexHuio XMBbIX OpraHM3mos, N3MeHsIs ycnoBusi
PYHKLMOHMPOBAHUA cuCTeMbl B LUernoM. B mexaHusme aBonoumm
3KOSTOMMYECKNX CUCTEM CrneLmdrKa BHELLHETO BO3AENCTBUS OTpaxeHa B
UMKITUYHOCTU AMHAMWYECKMX MPOLECCOB N (PakTOpoB, KOTOPbIE YacTo
BbICTYMatoT B Ka4yecTBe reHepartopa, obecneyvBaroLLero onTMMarbHYyHo
HacTpOWKy TpodU4eCcKmx cBa3en BHYTpM 3KOCUCTEMBI.
MeTogonormyeckne MpUHUMMABLI  OLEHKA MO  KOMMYECTBEHHOMY MU
Ka4eCTBEHHOMY NPU3HaKy B3anMOCBS3N ABYX CTPYKTYP BOAHbIX CUCTEM:
dusnyeckom Un  BMONOrMYECKOW, C  MNPUMEHEHMEM  YUCIIEHHOrO
MOZENMPOBaHUSA N CMYTHWKOBOM WHAOPMaUMK, paccmaTpuBaloTcs B
AaHHon paboTe. [locpeacTsomM Moaenu peanusyetcss BO3MOXHOCTb
nuccrnegoBaHusa  AMHaMUYecknx OCOoBeHHOoCTen (hakTopoB cpedbl U
aHanu3 CBS3WM MexXZy U3MEeHslWencs cpegon  obutaHusa  u
NPOCTPaHCTBEHHO-BPEMEHHBIMWN U3MEHEHUSIMU CTPYKTYpbl BUOTUYECKNX
KOMMOHEHT BOAHOW 3KOCUCTEMBI. [NA OUEHKM MpOCTPaHCTBEHHbIX
mMacwTaboB rnapobrnonornyecknx HeogHopoaHocTelw (KOTopble MOryT
npeacTaBnsaTe CoObOV caMOOpraHU3yoLMecs 3KOCUCTEMbl B OKeaHe U
KpynHbIX 03epax), chopMMPOBaHHbIX NOA AeNCTBUEM rMAPOPU3NYECKNX
MpoLEeccoB, Ha OCHOBAHUWM UYWUCAIEHHbIX 3KCMEPUMEHTOB W AaHHbIX
HaTypHbIX M3MEPEeHUI, a TaKkKe Ha OCHOBE TEOopMU NOAOBUS, NOMNyYeHbl
COOTBETCTBYIOLUME  aHanuTMyeckme  3asucumocTu. B pabote
obocHoBaHa meTogornornyeckas KOHLenums obbeanHeHns
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KMHETUYECKMX  nNokasatenem (puTonmaHKToHa U AMHAMUYECKMX
XapakTepucTuk  rugponornyeckmx  obpasoBaHu  MNpuM  OLEHKe
NPOCTPaHCTBEHHO-BPEMEHHbIX WHTEpBanos PYHKUMOHNPOBAHMS
HeogHopodHocTen dmTonnaHkToHa. [lokasaHa COrnacoBaHHOCTb
Buonornyeckux n U3NYECKUX NPOLECCOB B BOAHbIX CUCTEMax B
npegenax NPOCTPaHCTBEHHO-BPEMEHHbBIX rpaHuL, AeNCTBUS OTAENbHbIX
rMMapon3NYECKNX ABNEHUN.

THE TIME-SPACE SCALE OF DYNAMICS FACTORS
INFLUENCE ON STRUCTURE FORM AND AQUATIC
ECOSYSTEMS EVOLUTION

Kartushinskii A.V.

Institute of Biophysics SB RAS, Krasnoyarsk, Russia
kartalvas@rambler.ru

The principal aim of the work is to estimate quantitatively and
qualitatively the interaction of two structures of aquatic systems:
physical and biological, using numerical modeling and satellite
information. The main problem is that phytoplankton inhomogeneity and
hydrophysical fields have different spatial-temporal scales of existence.
To estimate the spatial scale of variation in hydrobiological
inhomogeneity under the impact of hydrophysical processes, analytical
relations were obtained basing on numerical experiments and the data
of field measurements, using the similarity theory.
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3BOMIOLINSI 3KOCUCTEM PABHUHHBIX
BOLOXPAHMNWLL: 9KCMAHCUSA YY)XXEPOHbIX BUIOB
HA CTAIMM BTOPUYHOIO 3BTPO®UPOBAHUS B
PLIEVHCKOM BO[IOXPAHUIMULLE

B.U. llazapeBa

UHcmumym 6uonoauu eHympeHHux 800 um. M.[. lNanaHuHa PAH,
roc. bopok, Hekoy3ckozo p-Ha, Sipocnasckou obr.,
E-mail: laz@ibiw.yaroslavl.ru

M3BecTHble  CXeMbl  CYKUEeCCUM  PaBHWUHHbLIX  BOOOXPaHWUMNULL
BKMNto4aoT KpaTKOBPEMEHHOE 3BTpOhmnpoBaHmne B Hadane,
NPOLOIMKUTENBHYIO CTabMUNM3aunio Ha HU3KOM YPOBHE MPOAYKTUBHOCTU
" BTOPUYHOE 3BTPOUpPOBaHME 3KOCUCTEMBbI. BTopnyHoe
3BTpOdMpoBaHMe B PLIBMHCKOM BOAOXpaHWUIMLLE CTano 3aMeTHO B 60-
70-x rogax XX B., Korga yCununucb rnpoLecchl akkymynsumm B rpyHTax

NEerkoycBOsIEMOro OpraHM4ecKoro BelllecTBa. Cepeble
BbICOKONPOAYKTUBHbIE UMbl 3aHumanu B 1955 r. — 8%, B 1965 r. — 36%,
B 1978 r. — 40% nnowaan pAHa Bogoema. B nepsble rogbl

CyLLLeCTBOBaHWS BogoXpaHunuile obino onurotpodHeiM, ¢ Havana 80-x
rooB €ro OTHOCAT K 3BTPOOHOMY TUMy.

B 70-x rogax XX B. N0 BOAOEMY LUMPOKO paccenuics Kacrnmmickun
mMonnck apencceHa. K 90-m rogam ero KonoHuu cdopmupoBanm
HOBbI OMOTON 3aWUNEHHOrO pakylleYyHUKa ¢ BMomMaccon MOJIIOCKOB A0
12 Kkr/M?, 6rusKuii no NPOAYKTMBHOCTU K cepbiM unam. Monnocku
OCaXJalT CEeCTOH W  aKKyMyInupyloT €ro B CBOMX MHOIOSPYCHbIX
KOMOHUSIX, rAe Haxogar ybexuwe u nuwy Jpyrme  >KMBOTHBIE.
YuncneHHocTb BenurepoB gpericceHbl (40-150 Thic. 3K3./M3) CpaBHMMaA C
Konmn4yecTtBoM 3oomnnaHkToHa. B 90-x rogax B BogoxpaHunuuwe B 1.5-2
pasa yMeHbLUIUIIOCb Obunme MNaHKTOHHbIX KONoBpaTok. [loBcemMecTHO
paccenunuce MwaHkn Paludicella articulata (Ehrenb.), ncnone3aytowme B
KayecTBe cybcTpaTa pakoBMHbI ApencceHbl. MiLaHKn ocaxgaloT CECTOH
NnoYTU TakkKe MHTEHCMBHO, Kak ApencceHa. Jlutopanb M pakyLleYyHUK
3acenun  MHTPOAYUMPOBaHHbIN B Bonry 6Gavikanbckuin 6Gokonnae
Gmelinoides fasciatus Stebb., ero 6uomacca pocturaet 19.8 r/m%
MpupocT pblbonpoaykuMn B BOOOXPaHMMNMLLE TONMbKO 3a cyeT
OpencceHbl MOXET COCTaBUTb 0KOJO 46 Thic.T./roa.

B koHue 90-x rogoB XX B. B PblbnHCKOE BOAOXPaAHUNNLLE BCENMUIICSA
HOBbIM nnaHkTodar — kacnuinckass Tionbka. B 2002-2004 rr. Gbinm
OBHapyXeHbl 7 HOBbIX BWOOB 300MMaHKTOHA, pes3ko Bo3pocrna
BCTPEeYaeMoCTb psiga 00blYHbIX BMAOB. K uncny Takmx «arpeccuBHbIX»
opM ObinMM OTHECEHbl BOCEMb, MOMOBMHA M3 KOTOPbLIX BrepBble
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OTMeuYeHbl B BogoxpaHunuwe B 80-x rogax npowroro Beka. 3910
yKkasblBaeT Ha Hayano TpaHcopmauum CTPYKTYpbl Nenarnyeckom
TpOohNYECKON CETU BOAOXPaHUNMLILA, KOTOpas Bbi3BaHa LUTYPMOM €ro
9KOCUCTEMbI MHBA3MOHHBIMW BUOAMMU.

EVOLUTION OF THE LOWLAND RESERVOIRS
ECOSYSTEMS: THE EXPANSION OF ALIEN SPECIES IN
RYBINSK RESERVOIR AT THE STAGE OF SECONDARY

EUTROPHICATION

V.l. Lazareva

Papanin Institute for Biology of Inland Waters RAS,
Borok, Nekouz, Yaroslavl, Russia
E-mail: laz@ibiw.yaroslavl.ru

Expansion of the alien species, Caspian especially, in the Rybinsk
Reservoir started at 1990th of XX century. Bottom-dwelling colonies of
zebra mussel, quagga mussel (Dreissena) and Bryozoas formed
extensive patches of filtrators. As a result, increase in productivity of
bottom communities and transformation in pelagic food webs occurred.
The latter enhanced after invasion of a new Caspian planktivorous sprat
(Clupeonella).
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9KCMEPUMEHTANBHOE UCCNENOBAHUE
MUKPOSBOMIOLIMM MUKPOBHBIX NONYNSLWA B ABYX
OCHOBHbIX TUMAX OTKPbITbIX BUONOrMYECKUX
CUCTEM (XEMOCTAT, TYPEUIOCTAT)

W.A. Norunos?!, A.B. Bpunbkos?, H.C. NMevypkun'?

1MHcmumym 6uogpusuxku CO PAH, KpacHosipck
2KpaCHOFIpCKUL7 e2ocydapcmeeHHbIl yHUsepcumem,
KpacHosipck, 660036; e-mail logival@yandex.ru

C TOYKM 3peHnsa YHKLUMOHNPOBAHUSA OTKPLITLIX CUCTEM, XeMOCTaT U
Typbugoctatr - 93TO0 TepMOAMHaAMUYECKMEe CUCTeMbl, CMoCObHble
HaxoOuUTbCA B YCTOWYMBLIX CTaUMOHAPHBLIX COCTOSAHUAX. [pn 3aTOM
XeMoCTaT aHamnormyeH npupoaHbIM CUTyauusiMm, rge BCTpeyaeTcst
NMMWTUPOBaHWE  pocTa  HEeAOCTAaTKOM  MUTaTerNbHbIX  BELLECTB,
3MIEMEHTOB WM MMWKPO3MEMEHTOB; TypbuaocTtar oTBeYaeT YCIOBUAM
MaKCUMarnbHO BO3MOXHOIO pocTa MpuM OrpaHWdYeHUn MNOTHOCTU
nonynauun. Kak u3BECTHO, KpuUTepueM  pasBuUTUS  NOMyNsuun
MUKPOOPraHM3mMOB B XemocTaTe SBMSIETCH CHUXEHUE OCTaTO4YHON
KOHUeHTpauun cybctpata y Buaa, nobeauBLUEro B KOHKypPEHUUW.
OpHako, Ana  nonynsuMmM  MUKPOOPraHM3moB, pasBMBaloLLEencs B
TypbugocTtate, B npouecce asBToCENekuum KOHUEeHTpauus cybecTtparta
TeopeTu4yeckn MOXeT WU Bo3pactaTb, 4YTO He COOTBETCTBYET
XEeMOCTaTHOMY KPUTEPUIO, U 3TOT BOMPOC OENCTBUTENBHO OO0 CUX Mop
ocTaeTcsa HeuccriegoBaHHbIM. [lovck AOCTaTovHO 06LWMX KpUTepueB
pasBUTUSA MM ONTUManbHOCTM (PYHKLMOHUPOBAHWS, OOBbEAMHAOLWNX B
cebe 0ba Tuna OTKPbITbIX BUOMOrMYECKNX CUCTEM, SIBNSETCA BaXkHOW
3apaven coBpemeHHon 6rnomankn. OgHMM U3 TakMX KpUTEPUEB MOXET
CMYXWUTb 3HEPreTMYECKUn MNPUHUUN PasBUTUS  HaOOPraHU3MEHHbIX
cucTeM, crnegysi  KOTOPOMY MOTOK 3HepretTMdeckoro cybcrpara,
MCMNOMb30BaHHbLIN  CUCTEMOW, B  Mpouecce pasBUTUA  OOIDKEH
BO3pacTath. [1na npoBepku AaHHOro Kputepusa B paboTte nposeneH psag
3KCMEPUMEHTOB MO ANIMTENBHOMY HENPepbiBHOMY KyrbTUBUPOBAHUIO
nnasMuacoaepXatlmx LTaMMOB MUKPOOPraHM3MoOB B XemocTate U B
Typbugoctate.  MWKPO3BOMIOLMOHHAsA  MepecTporka  nonynsuuu
nnasmuacogepxalwlero  wramma  OGaktepui  npu ANUTENbHOM
HEMpepbIBHOM  KyNbTUBMPOBAHUM  SBNSAETCA OOHMM U3 SIPKUX WU
3KCMEPUMEHTANIBHO U3yYaeMbIX MPUMEPOB 3BOMOLMOHHBLIX NEPEXOO0B
B OTKPbITbIX CUCTEMAX, MOCKOSIbKY 34EeCb UMEET MECTO MOTepsi Nnasmng
knetkamm w asTocenekuus GecnnasmugHoro wrtamma, 6Gonee
aKTMBHOro, 4YeMm wucxogHas ¢opma. Pesynbtatel npoBegeHHbIX
9KCMEPUMEHTOB  MOKa3blBAlOT, 4YTO OCTaTOYHas  KOHLUEHTpauus
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cybctpata y nonynsuum GecnnasmmugHoro LwiTamma, 3amMecTUBLIErO
MCXOOHYIO  MnasmugcogepXkallyro nonynsumio B Typbugocrtarte,
BO3pacTaeT, OOHAKO HEeCMOTpPsi Ha 3TO, MOTOK JHEepreTM4ecKkoro
cybcTpaTa, 3axBayeHHbIV BbIMIpaBLUEN B KOHKYPEHLMN Becnna3mmnaHomn
nonynsumnen, Bo3pacTaeT Kak B XeMocTaTe, Tak U B TypbugocTare.

EXPERIMENTAL STUDY OF MICROBIAL POPULATIONS
MICROEVOLUTION IN TWO MAIN TYPES OF OPEN
BIOLOGICAL SYSTEMS (CHEMOSTAT, TURBIDOSTAT)

Loginov I.A.*, Brilkov A.V.”, Pechurkin N.S.""

*Institute of Biophysics SB RAS, Krasnoyarsk, Russia
**Krasnoyarsk State University, Krasnoyarsk, 660036; Russia
e-mail logival@yandex.ru

The work represents a number of experiments on autoselection of
plasmid-containing microorganism strains at long-term cultivation in
chemostat and turbidostat. The results of the conducted experiments
show that the general criterion of both type biological systems
development is the increase of the energy substrate flow taken by the
population, which has succeeded in the competition.
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M3YYEHUE CE3OHHOW AUHAMMUKM COCTABA
BAKTEPUOMNAHKTOHA METOAOM M’MBPUAU3ALINM
IN SITU (FISH)

MakcumeHko C.10., 3emckas T.U., BenbkoBa H.J1.,
Oposnos B.H.

JlumHonoauyveckut uHcmumym CO PAH, a/a 4199, Upkymck
e-mail: svmax@lin.irk.ru

MuKkpoopraHMambl UrpatoT BaXHY porfib B AECTPYKUMM OMOreHHbIX
3N1eMEHTOB B BOAHbIX 3kocucTemax. brarogaps mnx meTtabonunyeckon
aKTMBHOCTM MPOMCXOAMT TpaHchopmauus Kak MUHUMYM TpeTu
anemMeHToB nepuoandeckon cuctemol (Wackett et al., 2004). Ona y4éta
DakTepwui pasnu4HbIX dunoreHeTM4ECKNX rpynn yCneLHo
ucnonb3dyetcs metof driyopecueHTHow in situ mbpugusaummn (FISH).
OTMM meTogoM Obifna oueHeHa ce30HHasd OuHamuka (MapT, aBrycr,
HoA6pb  2004r.) cocrtaBa GakrepuanbHOro coobuwlecTBa Ha
rnyOboKkoBOAHOW CTaHuun B panioHe M. JIncteaHka, HOxHbIM Barkan
(makcumanbHass rnybuHa 1430 wm). [pynn-cneundmnyHblie  30HAObI
NO3BOSSOT BbISIBUTb Kak NpeAcTaBuTenen KpyrnHbIX UnoreHeTn4eckmnx
TakcoHoB Eubacteria, Archaea, Tak 1 OTAenNbHbIX rpynn: umMtodaru-
dnasobakTtepun, nNnNaHKToMuueTbl, O-, B- U y- nogrpynn
lMpomeobakmeputi, 0ONO KOTOPbIX OLEHNBANM NO OTHOLLUEHUIO K 0OLLen
yncneHHoctn  Gaktepun  (OYB), BbISBNSEMOM  OKpalUMBaHWEM
driyopecLieHTHbIM Kpacutenem OADU (4,6-guamuamHo-2-
deHunuugon). Hecneuudwmyeckyto rmMbpuansaumio  yuuTbiBanM  C
ncnonb3oBaHneM 3oHga NON338. Nogcyé€T KMeToK OCyLIecTBnsSANnM C
MOMOLLIbK0 COBCTBEHHOrO MPOrpamMMHOIO  KOMMIIEKCa, KOTOpbIA C
BbICOKOW CTEMNEHbI AOCTOBEPHOCTU AAET BO3MOXHOCTb OLIEHUTb COCTaB
DOakTepuanbHbix coobuiecTB. JybakTtepuanbHbiM 30HOoM (EUB338)
BbisBNseTca ot 43 0o 61-67% knetok ot OYUB B HOs1Gpe, mapTe wu
aBrycte, cootBeTctBeHHO. [logrpynna y-  [Ipomeobakmepuli
AoMuHMpoBana B uccnegyemble ce3oHbl roga (19 — 28%), Torga kak
a- n B- nogrpynnsl [Tpomeobakmepuli 6biNM NpeacTaBneHsbl crabee —
0o 11% o1 OYb. Mo gaHHbIM MHOrONETHUX UCcneaoBaHWi paHee Bbino
nokasaHo, 4YTO B JIeTHMW nepuos [Aons UunaHobakTepuih MOXeT
coctaBnate 0o 90% B nepsuyHon npogykumm (Benbix n gp., 2003),
noatomy B npobax BOAblI, OTOOpPaHHLIX B aBrycre, LMaHobOakTepuu
OOMMHMpOBanNu B MUKPOOHOM coobuiecTBe o3epa (40 3 MIH.KN/Mn).
Moatomy kak onpegenexHne OYb, Tak 1 BbiSBREeHMe crieundnveckoro
curHana rmbpuamsaumm 3aTtpygHuTenbHo Ao rnyouHbl 500 meTtpos. B
rnybokoBoAHOM Tone Habnganack Beicokasa aonsa 6akrepun LapcTea
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Archaea — po 5-6%. [aHHbIn MeTO4 NepcrnekTUBEH ANs OUEHKM
PYHKUMOHANbHOW  ponv  MUKPOOHLIX COOBLIECTB B MPUPOAHbIX
akocuctemax. PaboTa BbINOMHEHa nNpu  MOAAEPXKKE MporpaMmbl
Mpesnanyma PAH 13.19 1 HLU 2195.003.4.

A STUDY OF BACTERIOPLANKTON SEASONAL DYNAMICS
BY FLUORESCENT IN SITU HYBRIDIZATION (FISH)

Maximenko S.Yu., Zemskaya T.l., Bel’kova N.L.,
Drozdov V.N.

Limnological Institute SB RAS, Irkutsk, Russia
e-mail: svmax@lin.irk.ru

Microorganisms are of great importance for nutrients destruction in
the water ecosystems. To evaluate seasonal dynamics of microbial
community and to account bacteria of different phylogenetic groups, the
fluorescent in situ hybridization (FISH) supplied with the probes specific
for major groups of bacteria was used. Such approach is promising to
evaluate the functional role of microbial communities in the natural
ecosystems.
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THE CLIMATE AND VEGETATION RECONSTRUCTION OF
SOUTHERN JAPAN SEA BASIN DURING LATE
PLEISTOCENE - HOLOCENE (PALYNOLOGICAL DATA)

T.A. Melnikova

Institute of Biology and Soil Science of Far Eastern Branch
of Russian Academy of Science, 690022 Vladivostok,
Prosp. 100-letiya Vladivostok, 159, melnikova@ibss.dvo.ru

The pollen and spores from deep-sea deposits of the core situated in
the southern Japan Sea were studied. The analysis of palynological
records in detail show the changes in surrounding vegetation during
Late Pleistocene and Holocene caused by climatic fluctuations.

At the end of Late Pleistocene surrounding land was dominate by
mixed the conifer forests and deciduous broadleaved trees. The climate
gradually became warmer but remained still rather cold and dry in
comparison with modern.

Later, in Preboreal and Boreal phases Holocene, the coniferous
forests were gradually replaced broadleaved oak-dominated forests. It is
known, that solar radiation in July in the Northern Hemisphere 9000 yr
ago was at least 7 % greater than at present (Kutzbach, 1981). But cold
winters (Milankovitch, 1941; Prell, Kutzbach, 1987) did not allow to be
distributed actively to the majority of megathermic vegetation.

Palynological data indicate that Holocene climatic optimum should
be counted an interval corresponding Atlantic and Subboreal phases. In
this time the evergreen broadleaved forests, formed mainly
Castanopsis, occupied the surrounding land. The climate became softer
and winters were warmer. More uniform receipt of solar radiation on
seasons leads to decrease in annual amplitude of temperatures: July
temperatures were a little reduced, and January - increase
(Milankovitch, 1941; Prell, Kutzbach, 1987).

After 2,5 ka the area of evergreen broadleaved forests were
reduced. The climate became colder and is drier.

The palynological records are correlated with the results radiocarbon
dating (Gorbarenko, Southon, 2000) and also researches of Japanese
(Yasuda, 1978; Tsukada, 1986, 1988), Korean (Kong, 1994) and
Russian (Verkhovskaya at.al., 1992) palynologists.

The study was supported by grants of Presidium RAS and FAB RAS
(NeNe 05-1-P12-022 and 05-1-P25-078).
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PA3PABOTKA KONIMYECTBEHHbIX KPUTEPUEB
3BOMIOLIA BUOCUCTEM HA OCHOBE
BEMOrEOXUMWYECKUX MPUHLIMNOB BEPHALICKOIO

H.C. MNeyypkuH

UHemumym 6uogusuku CO PAH, AkaBemeopodok,
KpacHosipck-36, Poccusi, nsla@santa.krs.ru

Buoreoxnmuyeckue npuHUmnel coopmynmnposaHsl B.U. BepHaackum
B camon obuwen dopme, B (POpME Ka4eCTBEHHbIX «3MMMPUYECKNX
0000LWeHnny, 4YTO NPUBOAUT K  HEOAHO3HAYHOCTUM U Jaxe
npoTUBOpeYnsiIM B  MX  UCToNkoBaHuW.  KonuyecTBeHHass  UX
WHTepnpeTauus, T.e. CTporas Hay4dHas hopMynMpoBKa, MPUHLMMNANBHO
3aTpy4HeHa M3-3a BbICOKOW CIOXHOCTM M OFPOMHOro pasHoobpasus
buocnuctem. YyeT wnepapxum YpoBHel OMONOrMveckon opraHusaumm
HaopraHN3MeHHbIX CUCTeM  CyllecTBeHHO obneryaeT  3agady.
PaspaboTka n conocTtaBneHve KpuTepueB A7 Pas3fnyHbIX YPOBHEN
Ovomepapxum nNo3BonsT  chopMynmMpoBaTb  Hauboree  obuime
KpUTEpPWM, yYMTbIBaKOLLME KaK ABWXKYLLME CUMbl PpasBUTUS, NpuBoadLLme
K MOBLILEHNIO aKTUBHOCTU (PYHKLUMOHUPOBAHWUS CUCTEMbI, Tak W
rnmaBHble CBONCTBA €€ CTPYKTYpbl (OpraHusauun).

Kputepun, onpegensiowime OBMXKYLLME CUMbl Pa3BUTUS U 3BOSHOLMK
HaZoOpraHM3MeHHbIX CUCTEM, [ANs HWKHUMX YpoBHeN Ouounepapxum
[OCTaTO4YHO XOPOLUO M3y4eHbl: 3TO [Ba 3HEepreTMyecknx npuHumna.
OMN3P — 3HepreTMyecknMin  MPUHUMM  IKCTEHCUBHOIMO  Pas3BUTUSA
Xapaktepusyet BO3pacTaHMe MoToKa 3Hepruu,  UCMNornb3yemoro
cuctemon 6e3 KauyeCTBEHHOrO M3MEHEHWUsi CTPYKTYpbl (Hanpumep, npu
NPOCTOM YBENWYEHWUM YUCIIEHHOCTW MonynaumMm — coobwectsa). MNP
— 9QHEepreTUYEeCKU MNPUHLUMN WHTEHCUBHOIO pasBUTUS XapakTepuayet
BO3pacTaHMe MoToKa JHEepruu, WUCMNosfb3yemMoro CUCTEMOM 3a cueT
KayeCTBEHHOMO  W3MEHEHUS  CTPYKTypbl  (MOBbIWEHUS  yOenbHON
aKTMBHOCTM Guomacchl). O606wweHHbIN KpuTepun (OK), npurogHbin s
ONMCaHMs HanpasleHWs PasBUTMS W IBOMIOLUN HaOOPraHM3MEHHbIX
CUCTEM BEPXHUX YPOBHEN Bromepapxmm JOMKEH y4nTbiBaTb HE MPOCTO
KkonuyecTtBo paboTarwen 6uomacchl, a KOMMYECTBO BeLLecTBa,
numuTtupyowero npouecc. KonnyectBeHHo OK  BblpaxaeTca Tak:
E/m—max. ®opmyna «kpariHe npocta. W uucnutens — MOTOK
NCMONb30BaHHOW 3HEPrMn, N 3HameHaTenb — Macca fMMUTUPYIOLLLEro
BellecTBa XOpoLWo nogaalTcs uamepeHuo. dopmyna, corracHo
npuHumMnam BepHaackoro, oTpaxaeT TeHOEHUUW pPasBUTUS KU3HM:
MOBbILLEHVE aKTUBHOCTW B3aMOAENCTBMS MACChl C MOTOKOM SHEPTUW.
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QUANTITATIVE CRITERIA OF BIOSYSTEM EVOLUTION
ON THE BASE OF VERNADSKY PRINCIPLES

N.S. Pechurkin

Institute of Biophysics SB RAS, Krasnoyarsk, Russia
nsla@santa.krs.ru

Three quantitative criteria of multi-organismic biosystem evolution
are considered for different levels of biohierarchy. These criteria
correspond to biogeochemical principles of Vernadsky, representing
quantitative measures for them.
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AHANW3 MEXAHWU3MOB OLIEHKW PUCKA
B PA3BUTUM 9KOCUCTEM

Porosa M.B.

UHecmumym zeoepagpuu CO PAH,
664033 Upkymck, yn. YnaH-bamopckas, 1, n/a 4027
E-mail: traveller-irk@yandex.ru

Bocnpuatve pucka, Kak u  onpedeneHne  Mpu4YMHbl  €ro
BO3HUKHOBEHWS, 3aBUCAT OT MCUXOMNOrMYECKUX W  ITHOKYNbTYPHbIX
ocobeHHocTeln 4yenoBeka M obuiectBa. Heobpatumblie akorormyeckme
M3MEHEHUS OKpyXaloLwen cpedbl M NpobrnemMbl NpMpoaoNONib30BaHMS
SABNAOTCA CrneacTBueM HeageKkBaTHOM OLEHKM pucka "
HeJOoCTaTOYHOCTU OLeHOYHbIX KpuTepueB. B nocnegHee Bpems yxe He
CaMu PUCKM BaXKHbl Kak (oaKkT, a UX OLeHKa 1 BOCMPUSATME YENIOBEKOM U
obwectBom B uenom. Camm no cebe puUCKM HE IBOSOLIMOHUPYHOT,
paBHO Kak KaTtacTpodbl U CTUXUHbIE BeACcTBUS (yparaHbl, HABOOHEHMS,
3acyxu, onycTbiHMBaHMe n ap.). lNpexae Bcero JOSMKHbI pa3BUBATLCS
MPVHUMUMNBLI BOCMPUSATUS pUCKa M CUCTEMA OLIEHKM €ro pasButusa U
npegnonaraemoro yulepba. OgHako MpakTU4ecku HWM ofHa cdepa
YerioBeYeCKOn OesATEeNbHOCTM He MOXET pa3BMBaTbCA B rapMOHUM C
oKkpyxatowen cpegon. 3avacTyo npobremMbl NPUPOOONOSb30BaHMS
NposIBASIOTCA  TOMbKO C TEYEHWEM BPEMEHW U  CTaHOBSTCA
CoBpemeHHble MexaHu3Mbl, MPU3BaHHbIE CreauTb 3a 3JKONOrMYECKUM
COCTOSIHMEM, Takne KaK, CUCTEMbl MOHUTOPUWHIa, reonHEOPMaLIMOHHLIE
cucTeMsbl HabnoaeHus, naHpgwadgTHOoE MoAenvpoBaHune "
NPOrHO3MpPOBaHNE OKa3bIBAKOTCA 3a4acTy He CMOCOOHLIMU OLEHUTL U
npeackasaTtb 3KONOMMYeCcKNin PUCK.

CamMy MexaHM3Mbl M3Ha4yanbHO JIULIEHbI afeKBaTHbLIX KpUTEpUEB
OLEHKN M onpeferneHust CTENEHN pucka, Tak Kak MpPOLECChbl B >KUBOW
CcUCTEME, pPaBHO Kak M B NMpUpoAe B LENOM, pas3BUBAOTCA MO CBOUM
3aKOHaM — HEPABHOBECHbIM U HEMPEACKA3yEMbIM.

PaspaboTka MexaHM3MOB BOCMPUATMS M OLIEHKM PUCKOB SIBNSETCSH
OCHOBHOW 3ajaden Ansa mobbiX CUCTEM MOHUTOPUHIa B  LEnsx
obecneyeHns cTabunbHOro PyHKLUNOHMPOBAHNST AKOCUCTEM.
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ANALYZING THE RISK ASSESSMENT MECHANISMS
IN THE DEVELOPMENT OF ECOSYSTEMS

Rogova M.V.

Institute of Geography SB RAS, Irkutsk, Russia
E-mail: traveller-irk@yandex.ru

The evolution of ecosystems occurs in parallel with the development
of social processes. Moreover, the development of civilization and
society is directly allied to the state of ecosystems and, hence, to
environmental risks and damage under the influence of external factors.
There is a need to perfect the mere system of risk assessment
parameters in the development and functioning of the ecosystem when
acted upon by a particular factor (or a set of factors) over time and in
space.
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YCTOMYMBOCTb COBPEMEHHOW BUOCDEPI

CepreeBa O.C., CoooneBa E.B.

lNepmckuli eocyGapcmeeHHbIl yHuUgepcumem,
614000-ICr1, lNMepmb, yn. bykupesa, 15, E-mail: psv@psu.ru

Buoctepa npepctaensieTcas Hauboree YCTOMYMBOW U3 BCEX
akonoruveckmx  cuctem  3emnn, 4to  obecrneumBaeTcs  ee
MacLUTabHOCTLIO Y ONUTENbHLIM 3BOJIIOLMOHHBIM pPa3BUTUEM. ABnNseTcs
nn paHHoe cocTosiHve 6uocdepbl KNMMakCHbIM, TO ecTb Haubonee
YCTOMYMBBLIM MMM 3TO NUWb OAMH M3 3TanoB ee pa3sutua? O ctagum
pasBUTUS SKOCUCTEMbI MOXHO KOCBEHHO CyOMTb MO PaBHOBECUIO
MpoLEecCOB CWHTE3a U pasnoxeHus. [lOHATHO, 4YTO MOCTOSHCTBO
Onomaccel gomkHOo obecnedmBaTb CTabUNbHOCTL cucTeMbl. B
pasBUBAIOLLMXCHA M PaCTyLMX CMCTEMax NPUPOCT BGuomacchbl AOMKEH
npeBbILaTh CKOPOCTb €€ Pa3NoXEHNS.

Muoukatopom pocta OGuomaccel 6Buocdepbl MOXET  CRyXuTb
HakonneHue kucrnopoga B artmocdepe. CrtabunbHoe copepxaHue
KMcropoga cBuaeTenbCTByeT 00 ypaBHOBELUMBAHWM  NPOLECCOB
CMHTE3a U pasnoXeHusl, 0 NpekpaLleHnn pocta 3emHon Guomaccel. Ho
MHEHMS Y4YeHbIX MO MOBOAY BPEMEHM CTaHOBMNEHMS aTMocdepbl
OnM3KoM No COCTaBy K COBPEMEHHOM CYLLIECTBEHHO pacxogdaTcs,
Ha3bIBalOTCS CPOKM OT apxesi 4O YeTBEPTUYHOro nepuoaa.

O pocTe 3KOCMCTEMBbI MOXHO CyOuTb TaKKe MO HAKOMMEHWIO U
3axOpoHeHunto opraHukn. OcagoyHble nopoabl 00pasyTca yxke B
apxee, a B npoTepo3oe opmupyoTCa Uenble HeTEeHOCHble
FOPM30HTLI. 3BECTHO, YTO Ha MPOTSXEHUW BCen uctopum Buocdepsbl
NpouCXoaMIo  Henpekpawarwolieecs (HOPMUPOBAHUE  YTOMbHbIX U
HedTErasoHOCHbIX  MeCTOPOXAEHWN, Adaxe A COBPEMEHHOro
YeTBEPTMYHOrO Mepuoda XapakTepHo obpasoBaHue rpoMagHbIX
3anexen Topcda. B uenom aHanvM3 OMHaMMKM MacChl KMBOTO U
MEpPTBOrO OpraHU4eckoro BellecTBa B Ouocdpepe nokasbiBaeT, 4TO
npoLeccbl BUOCUHTE3a MOYTU Ha BCEM MPOTSKEHUM UCTOpUK Brocdepbl
npeobnaganv Hag npoueccamu pasnoxenusa! Ecnu npegnonoxnts, 4To
B COBpPEMEHHOW Ouoctepe OTCYTCTBYEeT paBHOBECME CUMHTE3a MU
pasnoXeHusi, TO HensbexeH BbIBO4 O TOM, YTO OHa He pJdocTurna
3penoro  yCToM4MBOro COCTOSIHUSI W HaxoAMTCs Ha OOHOW U3
NPOMEXYTOYHbIX CTaAMN 3KONMOMMYECKOW CyKLEecCuUn. ITO, KOHEYHO, He
O3Ha4aeT, YTO COBpeEMEHHast Guocdepa HeycToMumBa, Tak Kak Ha
NPOTSHKEHUM  BCEA  SBONMIOLUMM  COBEPLUEHCTBOBANMCb  MHOrve
MeXaHN3Mbl YyCTOMYMBOCTU. [aneoHTonormdeckasa netonucb druocdepbl
CBUAOETENLCTBYET O YepenoBaHUM CMOKOMHbIX PaABHOBECHLIX 3MOX M
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nepmogoB  gectabunusaumm.  CoxpaHeHuMe  XM3HecrnocobHOCTH
buoccepbl Ha NPOTSHKEHUMU NOYTM 4 MNpA4. NeT CBUAETENbCTBYET O
fonbLoM 3anace yCTOMYMBOCTM. A 3TO 3HAYMT, YTO Y COBPEMEHHON
Buocdepbl COXpaHSAeTCs OrpoOMHbIA NOTeHUMan pasBuTUS, KOTOPbIN
elle MoxeT OblTb peanusoBaH B Mpolecce ee CTaHoBneHws. [ns
yenoseyecTBa 9TOT aKT TrOBOPUT O pearibHOW BO3MOXHOCTM
NPeoaosieHns 3KONIOrMYECKoro Kpmaunca.

STABILITY OF MODERN BIOSPHERE

Sergeeva O.S., Soboleva E.B.

Perm State University, Perm, Russia
psv@psu.ru

Biosphere steadiest ecosystem. It is possible indirectly to judge it
development on balance of processes of synthesis and destruction. The
processes of biosynthesis in a history of biosphere frequently prevail
above processes of destruction. Means, the biosphere has not achieved
a mature steady condition, it is at an intermediate stage ecological
succession and has huge potential of development.
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HOBBIE [IAHHBIE O CUMEMOTUYECKOM OPTAHWU3ME

WINFRENATIA RETICULATA B COCTABE PAMHUEBOW
®NIOPbI (PAHHW [IEBOH, LUOTNAHIUS)

CHurupeBckas H.C., bensikoBa P.H., [lemyeHko K.H.,
KapaTtbiruH U.B.

bomaHuueckut uHcmumym um. B.J1. Komaposa PAH,
Cankm-llemepbype, 197376, yn. lNpog. lNonosa, 2.
ikar@I/K8851.spb.edu

OpgHoM U3 3arafoyvHbIX CUMOMOTMYECKMX accouvauuin ABnsieTcs
OpraHusM, WAeHTUMUUUPOBaHHLIN Kak uuaHonuwarnHuk Winfrenatia
(Taylor et al., 1997). JlnwanHuk onucaH wMx panHWeBon ¢nopbl B
LoTnanamm, reonormyecknin Bo3pact KOTOPOWN onpeaenseTcs Npaxkckum
(= 3ureHckMm) BeKOM paHHero peBoHa. CormacHo MepBOONUCaHuIo,
crnoeByLle 3TOro poda COCTOUT U3 OBYX CUMOVMOHTOB — MWKOOWOHTA M
KOKKOMgHOW  umaHobaktepun, B cBAsn ¢ atmum  Winfrenatia
paccmMaTpuvBarncs Kak uMaHonwanHuk. ABTOpbl poaa He MMeNnn AaHHbIX
O CTPOEHMM CTEHOK BMECTUNULL KOKKOMAOB, OIMOOYHO npegnonaras,
YTO OHW COCTOAT U3 nepenneTeHus rpUbHbix rndg. Hoeble AaHHbIE,
nony4yeHHble HaMu B pesynbTaTe aHaTOMUYECKOro UCCIEeLOBaHNS 3TOro
opraHmama, nokasann, 4to Winfrenatia npegcraBnser cobon
CcoobLLEeCTBO He OByX, a, MO KpawHen Mepe, YeTblpex (M, BO3MOXHO,
6onee!) opraHnamMoB. M3yyeHne HebOMbLUOW KOMMnekuumn, cobpaHHon B
WoTtnangnmn A.J1. TaxTagksaHOM, nokasarno, Y4To OOKOBble CTEHKU 3TUX
BMECTUMNULL, B AEWUCTBUTENIBHOCTU COCTOAT U3 CMM3UCTbIX Braranuiy
HUTYaTbIX LUnaHODaKTepUin, B HEKOTOPbIX U3 KOTOPbIX Obirla oGHapyxeHa
CcBOOOAHOXUBYLLASA HUTYATasA UmMaHobakTepus, CXO4HAasA C HEKOTOPbLIMU
npegcrasutenamMmm  coBpeMeHHblX Nostocales. fBHble  npu3Haku
OCMM3HEHMS  Braranuiwi,  COCTaBNSALWMX  CTEHKM  BMECTUNWLY,
KOKKOMAHbIX LMaHoBakTepuii, No-BUOUMOMY, Urpanu BaXXHENLYO ponb
B 3aliuTe 3TUX accouunauuin OT BbICbIXaHWMA B Nepuoabl apuausauum
KnumaTa M TemnepaTypHbIX CTPECCOB, MMEBLUMX MECTO MO [aHHbIM
reonornn Ha TeppuTopun passuTusa parHueson nopsl (Trewin, Wilson,
2003).
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NEW DATA ON SYMBIOTIC ORGANISM WINFRENATIA
RETICULATA IN RHYNIE FLORA
(THE EARLY DEVONIAN, SCOTLAND)

N.S. Snigirevskaya, R.N. Beljakova, Demchenko K.N.,
I.V. Karatygin

Komarov Botanical Institute RAS, St. Petetrsburg, Russia
ikar@IK8851.spb.edu

New sights on a nature of the oldest fossil lichen Winfrenatia from
Early Devonian are stated in work. The basic component of this lichen is
filament-like cyanobacteria from order Nostocales. Structures which
were earlier considered (Taylor et al., 1997) as fungi hyphae are empty
sheathes of this cyanobacteria. The mycobiont is difficult to relate to
modern fungi because no reproductive structures have been found.
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KNOYEBbBIE ACINEKTbI 9BOJIIOLUN
B3AMMOOTHOLLEHUW NONyNAUUA MUKPO- U
MAKPOOPIrAHU3MOB B UICKYCCTBEHHbIX
«BUOCDEPAX», BKITIOYAA CUCTEMbDI
XU3HEOBECNEYEHUA

J1.A. ComoBa

UHemumym 6uogpusuku CO PAH, Akademeopodok,
KpacHospck-36, Poccus, nsla@santa.krs.ru

[maBHOe oOTNMYME  MWKPOOHBIX MNONyNAUMM KM accoumauui
3aKMNYaeTcss B MX KpawHe BbICOKOW afanTauuoHHOW CMocoOHOCTU K
N3MEHEHUIO YCITOBUIA OKpYXatoLen cpedbl. OTO CBA3aHO C UX OFPOMHON
YNCNEHHOCTBIO, OBbICTPLIMM BpeMeHamMn reHepaumm (yOBOEHMS) U
BbICOKOW nabunbHOCTb0 MeTabonuama. B 20-m Beke 4enoBeyecTBO
npourpano «rrnobanbHoe CcpaxeHue» C MoNynAuUsIMU  NaTOreHHbIX
MUKPOOPraHU3mMoB, CyMEBLUUM HeOoXugaHHo BbICTPO aganTnpoBaThCs K
cneumanbHO Co34aHHbIM MUKPOOHBIM SAaM — aHTUOUOTUKAM.

WNckyccTBeHHble 9KOCUCTEMBI, BKItOYas CUCTEMBI
Xn3HeobecneyeHns yenoBeka B 3aMKHYTbIX NPOCTPAHCTBax Ha 3emne u
B KOCMOCeE, SBMSIOTCA MEPCMNEKTUBHbIM WHCTPYMEHTOM Kak Ans
n3ydyeHuss oblleTeopeTnyeckux npobnem, Tak W ANA  pelleHus
KOHKPETHbIX 3a4a4y COCYLLECTBOBAHUS MaKpo— M MMKpoopraHnamoB. K
KMOYeBbIM 3aja4yaM TaKoOro TUna OTHOCATCS: NOMYMSILMOHHO rpamMmoTHas
aHTMbMoTMKoTepanus U 6opbba C YCTONYMBOCTBIO MUKPOOPraHU3MOB K
aHTUBNOTUKAM; CHWXeHMne OnacHoOCTK “onnopTyHUCTMYECKON”
MH(EKUMKM, Korga HopManbHas MuKpodiopa M3 napTHepa MOXeT
npeBpatuTbCa B (aKTOp arpeccuu; MpUMEHeHMe  3aluLLaroLLImMX
yeroseka MWKPOOPraHM3MoB (wtammoB MWKPOOPraHM3MoB
HopManbHon MuKkpodnopbl) Ansg 6opbbbl ¢ natoreHamu; nogaepxaHue
YPOBHAI UMMyHWTETA MakpoopraHusma. [lepeuncneHHble 3agauu
TpebyloT onpeaeneHHbiX AeNCTBUA U MEHSAIOT CBOIO MPUOPUTETHOCTb B
33aBMCUMOCTM OT TUMA WCKYCCTBEHHBbIX 3KOCUCTEM, ANUTENbHOCTU WX
YHKUMOHMPOBAHUA U YCMOBUA OKpyxXawwen cpeabl. B uenom,
npobrnema B3auMoOOENCTBUS Makpo— U MUKPOOPraHM3MOB B 3aMKHYTbIX
NpoCTpaHCcTBax aBnsieTcs YyacTbio BEYHOM npobnemsbl
COCYLLECTBOBaHMS Makpo — 1 MMKpOOpraHnmamoB. B cBoto odepenp, aTa
npobnema SABNSAETCA COCTABHOW YacTbio 3agadn  yCTOMYMBOrO
CyLLeCTBOBaHMWS Yyenoseka B brocdepe.
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KEY ASPECTS OF EVOLUTION OF MICRO- AND
MACROORGANISMS INTERACTIONS IN ARTIFICIAL
«BIOSPHERES», INCLUDING LIFE SUPPORT SYSTEMS

L.A. Somova

Institute of Biophysics SB RAS, Akademgorodok,
Krasnoyarsk-36, Russia, nsla@santa.krs.ru

Artificial “biospheres”, including life support systems are good
instruments to study main problems of sustainable coexistence of micro-
and macroorganisms. Key factors of micro- and macroorganisms
interactions in artificial “biospheres” of different types are considered.
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ECOLOGICAL ADAPTATION STRATEGIES OF ANNUAL
PLANTS IN ARTIFICIAL VEGETATION-STABILIZED SAND
DUNE IN SHAPOTOU REGION

Jing-Guang Zhang, Xin-Rong Li, Xin-Ping Wang, Gang Wang

Shapotou Desert Experimental Research Station, Cold and Arid
Regions Environmental and Engineering Research Institute, Chinese
Academy of Sciences. 260, Donggang West Road, Lanzhou 73000,

P R China. Fax: +86-931-82738794, E-mail: zhangjingguang@126.com

Taking annual plant Eragrostis poaeides in the artificial vegetation-
stabilized sand dune in the Shapotou Experimental Research Station as
example. This study investigates the adaptation strategies of annual
plants to random environment through fixed quadrat observations of
population changes and fixed plant determinations of individual growth,
seed germination, population dynamics, spatial distribution pattern of
population, competition and regulation. During the growing season, the
survival rate of annual plants depends on the precipitation intensity and
precipitation duration which activate the germination of seeds. The
optimal germination strategy of annual plants in this habitat during the
growing season appears as continuous germination under suitable
conditions. Such continuous germination is an adaptive characteristic of
annual plants to random environment. In addition, the variation
processes of population size and regulation mechanism of E. poaeoides
are studied. Tracking statistical results of natural population in four
consecutive years show that water condition in the habitat is the leading
factor affecting the population dynamics of E. poaeoides. During the
establishment period E. poaeoides had a higher death rate, but in the
middle to later period they could survive stably. Due to the limitation of
soil moisture, the competition between individuals for water inevitably
led to self-thinning phenomena. Under very arid condition, the survival
curve of annual herbs entirely appears as Deevey lll type (C type), but
under relatively adequate precipitation condition, the survival curve
appears as intermediate type. The strategy of life history obviously
appears as r-strategy. Plant species of r-strategy often occurred in the
early succession stage of the communities. In the relatively adequate
and evenly-distributed rainfall years, E. poaeoides population exhibited
a density-dependent, i. e., survival rate increased with decrease in
population density. The main form to regulate the population number for
the intraspecific competition is to regulate the highly variable initial
density into a final density with narrow variation range.
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LONG-TERM DESERT SHRUB ECOSYSTEM
EVOLUTION IN AN ARID AND SEMI-ARID SAND
DUNE AREA AT SHAPOTOU, CHINA

Xin-Ping Wangq, Xin-Rong Li, Hong-Lang Xiao,
Jing-Guang Zhang, Zhi-Shan Zhang

Shapotou Desert Experimental Research Station, Cold and Arid
Regions Environmental and Engineering Research Institute, Chinese
Academy of Sciences. 260, Donggang West Road, Lanzhou 73000,

P R China. Fax: +86-931-82738794, E-mail: xpwang@Izb.ac.cn

Some of the effects of recovery from desertification and ecological
restoration on soil properties along the transport line in the arid desert
region of China are manifested by the increase of distribution of fine soil
particle size, organic matter and nutrients. The artificially rainfed
vegetation for stabilizing the migrating desert dunes in the Shapotou
area, established since 1956, using mainly shrubs of Caragana
korshinskii, Hedysarum scoparium and Artemisia ordosica has
established a desert shrub ecosystem with dwarf-shrub and microbiotic
soil crust cover on the stabilized sand dunes. The physical surface
structure of the sand dunes stabilized, and inorganic soil crusts formed
by atmospheric dust gradually turned into microbiotic crusts. Decreasing
soil particle size and increasing the total nitrogen, the depth of
microbiotic soil crust as well as the subsoil, the volumetric soil moisture
at the shallow soil profiles in the desert shrub ecosystem are associated
with the process of sand dune stabilization. The shrub numbers and the
community biomass have decreased after the dunes stabilized for 17
years. The number of microbes, vegetation cover and the plant species
have attained a maximum degree after the dunes stabilized for 40
years. There is a significant positive correlation between fractal
dimension of soil particle size distribution and the clay content of the
shallow soil profile in the desert shrub ecosystem, the longer the dune
being stabilized, the greater the soil clay content in the shallow soil
profiles (0-3 cm), and the greater the fractal dimension of soil particle
size distribution. This reflects the fact that during the re-vegetation
processes, the soil structure is generally strengthening in the shallow
soil profiles. Hence, the migrating sand dune becomes more stabilized.
Therefore, the fractal model can be used to describe the texture and
fertility states, and the degree of stability of the formerly migrating sand
dunes, and it can be used as an integrated quantitative index to
evaluate the re-vegetation practice in the sand dune areas and their
stabilization.
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®UNOrEHOMUKA MNEKOMUTAIOLLIUX:
LMTOrEHETUYECKME ACMEKTBI

pacdhonarckum A.C., TpucdoHos B.A., NMepenbmad M.J1.,
PomaHeHko C.A., buntyesa J1.C., bBeknemuweBa B.P.,
CepatkoBa H.A., Bopo6beBa H.B., OgkuH [1.B.,
Py6uoBa H.B., CokonoBckas H.B., CutHukoBa H.A.,
HecTtepeHko A.U.

Uncmumym yumonoeuu u 2eHemuku CO PAH,
630090 Hosocubupck, np. llaspernmebesa, 10, graf@bionet.nsc.ru

CpaBHUTENbHbIE KapTbl TEHOMOB OTPaXkalT WUCTOPMUIO MepecTpoek
XpPOMOCOM, UMEBLUMX MeCTO B xoge 3asomnouun. CKOpoCTb, TWMbl K
HanpaBneHus XPOMOCOMHbIX nepecTpoexk, Tak xe Kak
dwunoreHeTM4YeckMe  OTHOWEHMS MOryT ObiTb  BbiBEAEHbl  MpM
CpaBHUTENBHOM aHanu3e obpasuoB pacnpeneneHns KOHCepPBaTUHbIX
XPOMOCOMHbBIX CEFMEHTOB B PasnUuHbIX (OUITOreHETUYECKUX BETBSIX.
NaoeHTndukaumsi XpOMOCOMHOIO COOTBETCTBMS MeXay BuaamMm —
dyHOaMeHTanbHaga 3agaya Ans CPaBHUTENBHOMO LUTOreHEeTUYECKOro U
reHoMHoro aHanusa. MexBuaoBON XPOMOCOMHbIA NSWHTUHT - TOYHbIN,
appekTUBHLIN U NOAXOAALMA MeTod [Ans TOTanbHOro CpaBHEHUs
rEHOMOB, CTall  OCHOBHbIM  WMHCTPYMEHTOM  WUCCNefoBaHuA B
CPaBHUTENBHOW LMTOrEeHeTHKe, Npexae BCero Ansi CpaBHEHUS Oanekux
BMOOB W BWOOB C CUIBbHO MEPECTPOEHHBIMM  KapuoTunamu.
Mcnonb3oBaHne XPOMOCOMHOW  XMBOMWUCKM  ONa  UAEHTUUKaLUK
paioHOB XPOMOCOMHOW FOMOSOrMn NO3BOMWIO MaeansHO NepeHoCUTb
uHdopmaumio oT BMAOB C OGoraTbiMM TFEHETUYECKMMMU KapTamu,
Hanpumep 4enoBeka M MbIWK, K LUMPOKOMY pasHoobpasuio Opyrux
BnaoB knacca. CoBMeCTHO ¢ G3HAMHIOM U KapTUPOBAHWEM FEHOMOB,
CpaBHUTENbHAs XPOMOCOMHAsi >XMBOMUCb obecnedmBaeT nonyveHne
CaMbIX TOYHbIX CpaBHUTENbHbLIX KapT reHomoB. [lpu aHanuse
pe3ynbTaToB CPaBHUTENMbHOrO MN3WHTUHIA, OXBaTbiBalOLWEro MHOrue
oTpsabl  mnekonutarowmx (Primates, Artiodactyla, Perissodactyla,
Carnivora, Lagomorpha, Rodentia n Afrotheria), onpegenanuce Tpu
TMNa COXPaHEHUsI TEHHbIX CUHTEHWI: (1) COXpaHEHUEe CUHTEHUM LenbiX
XpOMOCOM, (2) coxpaHeHune OOonbLUMX XPOMOCOMHbIX 6rokoB, u (3)
COXpaHeHMe Menkux OnokoB. JTOT aHanmM3 (OCHOBaHHbIN  Ha
naeHTMdrKaumnm 3KBUBaNeHTOB XPOMOCOM YerloBeKa) Takke No3Bonun
naeHTMduumMpoBaTb PS4 CErMEHTOB XPOMOCOM, XapaKTepHbIX AJis
kapnotuna obuwero npegka Placentalia n obecneunn 6asy ans
NOCTPOEHUS] BEPOSITHOIO «MPEfKOBOr0 reHomay MIIEKONUTaWnNX W
onpefeneHnsa rnaeHbIX TeHAeHUM npeobpasoBaHna kapuoTuna Wu
reHoma BO BCEX U3YUYEHHbIX TaKCOHaX.
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MAMMALIAN PHYLOGENOMICS:
CYTOGENETICS ASPECTS

Graphodatsky A.S., Trifonov V.F., Perelman P.L.,
Romanenko S.A., Biltueva L.S., Beklemisheva V.R.,
Serdyukova N.A., Vorobieva N.V., Yudkin D.V.,
Rubtsova N.V., Sokolovskaya N.V., Sitnikova N.A.,
Nesterenko A.l.

Institute of Cytology and Genetics SB RAS,
630090 Novosibirsk, pr. Lavrentieva, 10, Russia, graf@bionet.nsc.ru

Comparative genome maps record the history of chromosome
rearrangements that have occurred during evolution. The rates, types
and directions of chromosomal rearrangements as well as phylogenetic
relationships can be inferred by comparative analysis of the distribution
patterns of conserved segments in different phylogenetic lineages. The
successful identification of chromosomal homology between species is
fundamental for comparative cytogenetic and genomic analysis. Cross-
species chromosome painting, being accurate, efficient, and suitable for
genome-wide comparison, has become the method of choice for
comparative cytogentics, particularly for comparing distantly-related
species or species with highly rearranged karyotypes. The use of
painting to identify regions of chromosomal homology has allowed the
transfer of information from map-rich species such as human and mouse
to a wide variety of other species. When combined with chromosome
banding and gene mapping, comparative chromosome painting can
provide the most accurate comparative chromosome maps for species
being compared. From a painting analysis spanning some mammalian
taxa (Primates, Artiodactyla, Perissodactyla, Carnivora, Lagomorpha,
Rodentia and Afrotheria) three distinct classes of synteny conservation
have been designated: (1) conservation of whole chromosome synteny,
(2) conservation of large chromosomal blocks, and (3) conservation of
neighboring segment combinations. This analysis has also made it
possible to identify a set of chromosome segments (based on human
chromosome equivalents) that probably made up the karyotype of the
common ancestor of the Placentalia orders. This approach provides a
basis for developing a picture of the ancestral mammalian karyotype and
trends of karyotype and genome evolution in all these taxa.
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TEHETUYECKUWU KOD,: UIPA CITYYAA UNAN
OYHOAMEHTAIbHbIU 3AKOH NMPUPOObI?

B.A.l'yceB

UHemumym mamemamuku um. C.J1. Cobonesa CO PAH,
np. Konmroea, 4, Hogocubupck, 630090 Poccusi.
Ten. (3832) 33-19-79, ®akc: (383-2) 33-25-98,
e-mail: vgus@math.nsc.ru

Y npobnembl 2eHemu4yeckoeo koda ecmb
HECKOIIbKO CMOPOH, U3 KOMOPbIX camasl
UHMpu2yrowasi — amo rnoYyemy oH makod,
Kakoll OH ecmeb.

Maddox J.

KonnyectBo nyGnukaummn, nocBsILLEHHBIX Npobreme reHeTMyYeckoro
Koda HeykrnoHHo BospacTaeT. Tak, 3a 10-Tm neTHuit nepuog ¢ 1987 no
1997 B rog nybnvkoBanock B cpegHem no 20 ctaten, a B nocnegHue 3
roga 370 4mucno Bbeipocno Ao 35. MNMpuunHa Takoro pocta obycrnoBneHa
pasBUTMEM HOBbIX aHaNMTUYECKMX MOAXOAOB, NMPUMEHSAEMbIX AN aHa-
nn3a CTPYKTypbl reHeTu4eckoro koga. B nepsyto ovepeab 3710 OTHOCKT-
Cs K OBHapy>XeHWo apudPMeTUYECKMX U TOMOMOrMYECKUX 0COBEeHHOCTEN
B €ro cTpyktype. B gaHHon paboTe Ha ocHOBe aHanu3a nutepaTypbl
BblABUraeTcs rmnoresa o TOM, YTO FeHeTUYecKUi Kog (ero TpunneTHas
CTPYKTYpa, XMMWYECKUIA COCTaB HYKNEOTMAOB, KAaHOHMYECKUA Habop
aMUHOKUCIIOT U NX COOTBETCTBME TpUMNeTam) He ecTb pesynbTaTt Cry-
YyalriHoro otbopa B Mpouecce 3BoNoUMM NPeabronormiyecknx CUCTemM,
HO M3Ha4yanbHO OETEPMUHUPOBAH rMoGanbHbLIMKU 3aKOHaMK, MO KOTOPbIM
aBornounoHmpoBana BeceneHHas. Opyrumn cnoBamu, reHETUHECKUIA KOL,
COMoOCTaBUM Mo CBOEN (PyHOAMEHTaNbLHOCTU C (PU3NYECKMMUN 3aKOHaAMK
(coxpaHeHus1 aHeprum, uMnysbca, MOMEHTa UMMynbca).

GENETIC CODE: LUCKY CHANCE
OR FUNDAMENTAL LAW OF NATURE?

V.A. Gusev

Sobolev Institute of Mathematics SB RAS,
Pr. Akad. Koptyuga, 4, Novosibirsk, 630090, Russia

The problem of the genetic code has several facets, of which the
most compelling is why it is just what it is.
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EVALUATION OF THE GENE ENCODING TRANSLATION
TERMINATION FACTOR eRF3 AS A MOLECULAR MARKER
IN PHYLOGENETIC AND TAXONOMIC STUDIES

Zhouravleva G.A.', Moskalenko S.E.1, Tarasov O.V.',
Schepachev V.V."', Abramson N.L.%, Kostygov A.Yu.?,
Rodchenkova E.N.?, Inge-Vechtomov S.G."

'St. Petersburg State University, dep. of Genetic and Selection,
Universitetskaya nab.7/9, St. Petersburg, 199034 Russia
?Zoological Institute, Russian Academy of Sciences,
Universitetskaya nab.1, St. Petersburg, 199034 Russia
E-mail: smoskalenko@mail.ru

The application of molecular markers to the growing number of
systematic groups has considerably changed our view on evolution and
roles of such groups in biosphere. Thus enlargement of number of
molecular markers is an actual problem. In the current work preliminary
results of evaluation of gene encoding translation termination factor
eRF3 for using as a molecular marker are given. Most of eRF3 factors
have three domains in structure. Comparisons between eRF3 homologs
among eukaryotes revealed that this protein has an N-terminal domain
of varying length and amino acid sequence and a C-terminal domain
that is highly conserved, with strong similarity to elongation factor
eEF-1A. In mammals eRF3 is represented by two related proteins,
coded each by a distinct gene, in Mus musculus and Homo sapiens.
These genes were named mGSPT1 and mGSPT2 in mouse, and
hGSPT1 and hGSPT2 in humans. In order to evaluate the possibility of
using the N-terminal domain of eRF3 as a molecular marker it is
necessary to reveal the taxonomic level where its using will be most
perspective. In this connection the material for research was arranged in
such a manner that the analysis of variability and level of divergence
was estimated between different geographical populations of the same
species, different species of the same genus, between different genera
of the same family and between different families of the same suborder
of myomorph rodents (Myomorpha, Rodentia). Search of GSPT genes
among myomorph rodents was carried out on genomic DNA of 2 genera
of rodents of the subfamily Murinae (g. Apodemus, g. Mus), and 4
genera of subfamily Arvicolinae (gg. Lemmus, Microtus, Clethrionomys,
Dicrostonyx). Positive PCR results with all samples were received.
Sequencing and analysis of DNA fragments obtained have shown that
the level of variation of analysed marker can be certainly used for
phylogenetic studies at the intergeneric and interfamiliar levels.

This work was supported by the Russian Foundation for Basic
Research (03-04-48886; 03-04-49179) and by the Presidium of RAN
(Program “Biosphere origin and evolution”).
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9BOMNIOLUMSA AHK FTEHOMOB XMBbIX CUCTEM:
OrPAHWYEHMSA Y CBOGOMA

MBaweHko A.T., UBaweHko T.A., KapneHiok T.A.,
NoHuapoBa A.B., AtambaeBa LLL.A.

Kasaxckuli HayuoHarnbsHbIU yHUsepcumem um. anb-®apabu,
KasaxcmaH, 050038, Anmamel, np. ans-®apabu, 71,
E-mail: a_ivashchenko@mail.ru

Onsa asyxuuteBo [OHK HaknagbiBatoTcA orpaHnyeHns Ha
N3MEHEeHNe HYKNeoTUOAHOro CcocTaBa BCMEeACTBME KOMMIIEMEHTAPHOCTH
uenen (nepsoe npasuno Yapracdda). B npoTsikeHHOW OOHOHUTEBOW
OHK fA = fT n fC = fG (BTOpoe npaBuno Yapracdda). Ycnosue
HOPMWPOBKM HaknadblBaeT elle oaHo orpaHudeHue: fTAHT+HC+G = 1.
Cuuntaetcs, 4TO BapuabenbHOCTb HYKNEOTMOHOIO CocTaBa y4acTKOB
ogHoHuTeBor [IHK Gonblue HU4YeM He orpaHMdeHa 1 Ha nepBbli B3rNsg
3TO [OEeNCTBMTENbHO TaK, MOCKOMbKYy 4acToTa BCTPEYaeMoCTu
HYKNeoTUAO0B B HUX U3MEHSAETCH B LWMPpOKUX npegenax. OgHako 370 He
Tak. Hamu yctaHOBNeHo, 4YTO 4acTOTbl BCTPEYAEMOCTU HYKNEOTUOO0B B
ogHoHnTeBon [HK reHomoB BMpPYCOB, MUTOXOHOPWM, XIOPOMNSacToB,
BakTepun N XpoOMOCOM siipa dyKapuoT MOAYUHSAIOTCH 3aKOHOMEPHOCTH,
HasBaHHOW npaBuno 4etbipex Hykneotupos (MYH): fAFT — fC/G =
a(fA+fG —-0,5)—b, roe fA, fT, fG n fC — yactoTbl BCTpeyaemocTu
HykneoTnaos, a n b — napameTpbl NMHEHON perpeccun. BeinonHeHue
atoro npasuna nposepeHo Ha W-OHK wu C-OHK nonHocTblo
CeKBEHUpOBaHHbIX reHomoB 6Gonee 100 BMpycOB, OECATKOB reHOMOB
MWUTOXOHAPUI " XNoponnacTos, reHomax apxeobakTtepuu
Methanococcus jannaschii n aybaktepun Escherichia coli, Bacillus
subtilis, Haemophilus influenzae, = Mycobacterium tuberculosis,
Mycobacterium bovis, Mycobacterium leprae, sOepHbIX TreHoMmax
Saccharomyces cerevisiae, Arabidopsis thaliana, Caenorhabditis
elegans n Homo sapiens. [Ons opHoHnteBon [OHK reHomoB
XIIOpONacToB M XPOMOCOM siipa M3YYEHHbIX NMPOKapWOT WU 3yKapuoT
BENMUMHa KoadpuLmMeHTa a BapbMpoBana OKONo BOCbMU, a BEMNUYMHA
koacphuumeHta b 6bina 6nm3kom Hynw. B reHomax BupycoB wu
MWUTOXOHAPUI Habnoganacbk 66nblias Bapuaums 3TUX
KoadhpmUMeHTOB, OOHaKoO BO BCEX Clyyasdx MMeno MeCcTo Xopoluee
BbinonHeHne [MYH ana yacTtoT WMCNONb30BaHWS HYKNEoTWOOB B
nsydeHHolx OHK. CooTtBeTcTBylOLIME KOIPPULMEHTI KOppenaumnm
Obiiv  Bbilwe 0,9. Takum obOpasom, ans opHouenoveyHon [OHK
CyllecTByeT Tpu oOrpaHuyeHnss Ha cBobody W3MeHeHns ee
HykneoTugHoro coctaBa. OcTaBwasacs ofgHa cTeneHb CcBOOOAbI
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nossonsieT uameHaTe GC-cogepkaHne reHoMoB, C 3aJaHneM KOTOpOoro
MOXHO OMnpefenuTb BCe 4YacTOTbl WCMOSMb30BaHUSA HYKNEOTUOOB B
cooTtBeTcTBYtOLWMX yvacTkax OHK wvnu B nonHom reHome. MOCKOMbKy
MYH BbiNonHseTcs Aansg  nwobon  penpe3eHTaTUBHOM  BbIOOPKK
HYyKNeoTuaoB, TO OAHO AOMKHO ObiTb CNpaBeanMBoO U Ans 4acToT
UCNONb30BaHNA CUHOHUMMWYECKMX KOLOHOB, a Takke Ansg 4yacTtoT
NCMOMb30BaHNA HYKNEOTUOOB B  KaXOOM U3 TpexX MNOMNOXEeHUN
HyKneoTuagoB. Hamm nokazaHO 4YTO 4acTOTbl  WMCMONb30BaHMUS
CMHOHVMMUWYECKMX KOLOHOB M HYKIEOTUAOB B TPETBEM MOJIOXKEHUM
KOOOHOB U3MEHSIOTCA He Npou3BOSibHO, a B cooTtBeTcTBuM ¢ MNMYH. To
€eCTb, Ons 3amMeH (MyTauuih) HyKNeoTuaoB B TPETbEM MOMOXKEHWM
KOOOHOB CYLLIECTBYET OrpaHuyeHne, KoTopoe Mbl BbISBUNU Ha npumepe
[ECATKOB CEMENCTB OPTOSIOrMYHbIX FEHOB U3 FEHOMOB MWUTOXOHAPWNA,
Xl0ponnacToB, NPOKaApUOT M 3yKapuroT. [1paBumio YeTbipex HyKneoTuaos
oTpaxaeT  CBOWCTBO  opHoHuTeBorn  [OHK  wmeTb  Gonbliyio
NOMeX0YCTOMYMBOCTb. ONTUMYM TaKOro COCTOSIHUSA MPOSIBNSETCS Koraa
fAfT — fC/fG = 0 n fA+fG — 0,5 = 0. 310 cocTosHue Bcerga
cobnopgaetca  gna asyHuteBon  OHK. T[poTskeHHble  yyacTku
ogHoHuTeBon [OHK aykapuoT nosaABRsOTCA BO BpeMsa pennukaumm u
TpaHCKpUNumMm, NO3TOMy e Heobxoanmo ObITb ycTonumBon. Mpe-mPHK
3yKapuoT, Kak npoaykT TpaHckpunuun OHK, umeeT gnnHy oT coTeH Ao
HECKOJIbKMX COTEH TbICAY HYKNEOTMAOB M ONS Hee Toxe cobntogaeTcs
NpaBuiO YEeTbIPEX HYKNEeOoTUAOoB, YTO OEe3yCroBHO BaXHO ANsa ee
cTtabunoHocTn. Takum 0BpasoM, HYKNEeWHOBbIE KUCNOTbl B Mpouecce
aBonounM  Npuobpenu  yHMBepcanbHOe CBOWCTBO MnoaaepKaHus
COOTHOLLIEHMS YaCTOT UCMOMb30BaHUS HYKIIEOTUOOB.

DNA EVOLUTION OF LIVING SYSTEMS GENOMES:
LIMITATIONS AND FREEDOM

Ivashchenko A.T., Ivashchenko T.A., Karpenjuk T.A.,
Goncharova A.V., Atambaeva S.A.

Al-Farabi Kazakh National University, Kazakhstan, Almaty
E-mail: a_ivashchenko@mail.ru

Nucleotide frequencies in the single-stranded DNA of viral,
mitochondrial, chloroplast, bacterial and eukaryotic nuclear genomes
conform to the rule called “four-nucleotide-rule”. fA/T — fC/G =
a(fA + fG — 0.5) — b, where fA, T, fG and fC — frequencies of A, T, C
and G nucleotides; a and b — linear regression parameters.
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3BONOLUMNA 3K30H-UHTPOHHOWU OPrAHM3ALIUU FTEHOB
N ®YHKUMUN MHTPOHOB

MBaweHko A.T., KapneHiok T.A., loH4yapoBa A.B.,
Atamb6aeBa LLU.A., XanneHko B.A.

Kasaxckuli HayuoHarnbsHbIU yHUsepcumem um. anb-®apabu,
KasaxcmaH, 050038, Anmamel, np. ans-®apabu, 71,
E-mail: a_ivashchenko@mail.ru

B npouecce 9BoMwUMM OpPraHM3MOB MPOUCXOAUT yBENMYeHue
pa3smepoB TEHOMOB W MOSBASOTCSA TFEHbl C  3K30H-UHTPOHHOW
opraHusaumen. Habnogatca TeHOAEHUMN yBENUYEHMS OOMUN TEHOB C
WHTPOHaMu, pOCTa YnCra MHTPOHOB B FeHax M NOBbILEHNSS OTHOLLEHMS
ONMHBI UHTPOHOB K AnunHe 3k3oHOB. OHM HabntogalTcs B M3YYEHHbIX
Hamu reHome xnoponnacTtoB Euvglena gracilis v reHomax Escherichia
coli, Saccharomyces cerevisiae, Arabidopsis thaliana, Caenorhabditis
elegans n Homo sapiens. HecMOTpsi Ha MHOIME BbISIBNIEHHbIE CBOMCTBA
WHTPOHOB (@nbTepHATMBHBIN CMIIANCUHT, MOAYMSALMU  TPaHCKpUNuun
reHOB, N3MEHEHME PEKOMOUHALUMM U T.4.) UX OCHOBHasi buonoruyeckas
dYHKUMSA, Ha Haw  B3rngd, OCTaeTca  HeBbIICHEHHoOW. Hamu
YCTaHOBIEHO, YTO YaCTOTbl BCTpeyaemMocTun Hykneotugos (fA, fT, fG, fC)
B opHoHuteBon [OHK nogumHsioTca 3akoHomepHocTu: fA/fT-fCHAG =
fA+fG-0,5, koTopasa cnpaBeanvea A5 reHOMOB BUPYCOB, MUTOXOHOPWN,
xnoponnacrtos, apxebaktepun, aybaktepun n aykapuot. HykneotugHole
nocrnefoBaTenbHOCTM  9K30HOB U WHTPOHOB  C  BbICOKAMM
KoadhpuumeHTaMm Koppensauum noaYMHSAITCA 3TOM 3aKOHOMEPHOCTW.
BenuunHa fAAT-fC/fG xapakTepusyeT reteporeHHOCTb HYKNeoTUAHOro
coctaBa ogHoHuTeBon [JHK n oTpaxaeT OTKNOHEHWe ero OT OTHOLLEHUN
fA=fT, fG=fC n fR=fY. B «knetkax E. coli BennuuHa fA/fT-fC/f{G B
cpegHem coctaBnsieT 0,198 gna reHoB (He cogepXaliMx WHTPOHbI),
Koaupylowmx rugpodunbHelie 6enkn, n -0,145 onsi reHoB ruapodobHbIX
benkoB. B reHax 6e3 WHTpoHOB m3 19-n xpomocombl H. sapiens
COOTBETCTBYWOLIME BenuuuHbl paBHbl 0,325 u -0,248. [Ina 3K30HOB
reHoB, cogepxawmx 1-2 nHTpoHa, BenuuuHa fA/T-fC/fG B cpegHem
pasHa 0,830 n -0,235, coOOTBETCTBEHHO, ONA FE€HOB r’MOPOMUIIbHBLIX U
MapodobHbIX 6enkoB. OTW BENUYMHBLI  OTPaXawT CyLeCTBEHHOE
OTKIMOHEHWE HYKNEeOoTMOHOro COCTaBa 3K30HOB OT pPaBHOBECHOMO M
CBMAETENbCTBYIOT O HeycTonuMBocTU oaHoHuTeBon [OHK. BenuuuHa
fAIfT-fC/fG pna aTnx reHoB (9K30HbI MNMOC WHTPOHLI) NO4 BIUSHMEM
WHTPOHOB YMeHbLIaeTca U coctaenseT cootTBeTcTBeHHO 0,178 u -0,056.
OK30HbI reHoB C 3-5 uHTpoHamn umetoT BenuumHy fA/fT-FC/fG paBHyto
0,582 (ana mmapodunbHbix 6enkoB) mn -0,277 (ana rMapodobHbIX
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6enkoB). IHTPOHbI CHMXanM 3TN BeNWYUHBI COOTBETCTBEHHO Ao -0,020
n -0,087. B Bbibopkax reHos ¢ 6-9, 10 n 6onee MHTPOHaMN OTMEYEHHas
TEHAEHLMA coxpaHanack. Ha Hawl B3rnsi4 OCHOBHAs PYHKUMSI MIHTPOHOB
3aknoyaeTcss B NpugaHum reHy, To ecTb oTpesky [OHK, Gonblien
NMOMEXOYCTOMYMBOCTU MyTEM NPUONKEHWUST €ro0 HYKNEeoTUAHOro cocTaea
K COCTOSIHAKO C MeHblien abcontoTHon BenuduHon fA/T-fC/HG.
OTtmeTnm, uYTO cpegHsasa BenuumHa fA/fT-fC/fG Bcex reHoB B reHomax
(XpomocoMax) M3y4eHHbIX HaMW ODBLEKTOB MPAKTUYECKU paBHa Hysio.
Brnnska k Hynto u cymma BenunuunH fA/fT-fC/fG gna paBHbIX yyYacTkoB
(avHom no 300 wnm 3000 H.), Ha KoTopble NOcCnegoBaTerNbHO
pasgeneHa Bcs ogHoHuTeBaa [HK. C yBenuueHvem pnvHbl 6enok-
KoAOMpYyloWen YacTn reHoB (9K30HOB) Heobxoammo 6onbluee 4ncno
WHTPOHOB, Nu6o 6onee NPOTSKEHHbIX, YTOBbI CBECTU K MUHUMYMY
Benunuumny fA/fT-fC/fG ana yyactkoB [JHK B HECKONbKO AECATKOB ThiCSY
HyKNeoTnaoB. BbisiBNeHHas TeHAEHUUS NPOSIBMAETCS B reHax S4epHOoro
reHoma S. cerevisiae, C. elegans, A. thaliana, H. sapiens wu
XnoponnacTtHoro reHoma E. gracilis, B KOTOpPbIX reHbl UMEKT Mo
HECKOITbKO MHTPOHOB. B npouecce 3BoniouUM XUBbLIX CUCTEM YacTo
npuobpeTtaeTca nonudyHKUMoHanbHocTb  yvactkoB [OHK, koTopas
XapaktepHa W [Ons MHTPOHOB. BhbISIBNEHHbIE CBOWCTBA WHTPOHOB
MoKasblBalOT, YTO SHEpreTmyeckne 3saTpaTtbl Ha CUMHTE3 MHTPOHOB BO
BPEMS TPaHCKPUMUUM KOMMEHCUPYKOTCA WX (DYHKUMSMU: NpuaaHuem
monekyne [OHK nomexoycTomumBOoCTH, yBeNuyeHnem obbema
npoteoma, y4yacTMeM B nMpoueccax pekoMbuHaumm u perynauum
3KCNpeccumn reHoma u T.4.

EVOLUTION OF EXON-INTRON GENE STRUCTURE AND
INTRON FUNCTIONS

Ivashchenko A.T., Karpenjuk T.A., Goncharova A.V.,
Atambaeva S.A., Khailenko V.A.

Al-Farabi Kazakh National University,
Kazakhstan, 050038, Almaty, Pr. Al-Farabi, 71,
E-mail: a_ivashchenko@mail.ru

It was shown that the increase in number of genes with introns in
genomes of S.cerevisiae, C.elegans, A.thaliana, H.sapiens and
chloroplast genome of E.gracilis is accompanied by growth of introns
number in genes and the increase in the introns length in relation to
exons. Exons have value fA/fT-fC/fG which essentially differs from zero
and introns reduce it in genes.
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THE PHENOMENON OF OBLIGATE EMBRYONIC
DIAPAUSE IN MAMMALS: ITS ORIGIN AND BIOLOGICAL
SIGNIFICANCE (A CYTOGENETIC VIEW)

Isakova G.K.

Institute of Cytology and Genetics SB RAS,
Novosibirsk 630090, Lavrentyev pr., 10, Russia,
isakova@math.nsc.ru

An obligatory period of embryonic diapause (delayed implantation) is
intrinsic in many mammalian species within different taxa, and the
biological significance of this phenomenon is still not understood. It has
been accepted that the diapause consists in retardation of embryonic
development and postponement of implantation for a definite time to
ensure the favorable season for parturition and survival of offspring.
However, our cytogenetical studies have shown that in American mink
(Mustela vison), western spotted skunk (Spilogale putorius latifrons),
and sable (Martes zibellina) blastocysts amitotic division of trophoblast
cells and DNA synthesis take place during diapause. In the mouse (Mus
musculus) which does not exhibit obligatory delay in implantation,
amitosis of trophoblast cells was found to take place at the more
advanced (peri- and postimplantation) stages. These data suggest that
the occurrence of diapause is related to the hereditary shift in
chronology of all events of embryogenesis. The causal factor for the
shift might be a Robertsonian chromosome translocation in the
karyotype of ancestral species which led to changes in the pattern of
heterochromatin and genome expression; genes controlling the timing of
embryogenesis might be involved in this process. The changes in timing
of embryogenesis are known to cause the increase in morphological
diversity in the embryo progenies, and the following natural selection
may lead to the intraspecies divergence and speciation. Assuming all
these data, we believe that: 1) an obligatory period of delayed
implantation in mammals occurs due to the spontaneous mutation
process taking place in the wild; 2) the traits for the influence of
mutations on the character of embryonic diapause (its duration,
hormonal control, etc.) significantly differ between the species due to
their karyotype differences, and lead to the extreme diversity in
reproductive physiology in the animal world; 3) the existence of an
obligatory period of embryonic diapause in ontogenesis of certain
animal species within any taxonomic group signifies that these species
are evolving.
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CHARACTERIZATION OF THE COCKROACH R1
RETROTRANSPOSABLE ELEMENTS

Kagramanova A.S., Mukha D.V.

Vavilov Institute of General Genetics, Russian Academy of Sciences,
Russia, 119991, Moscow, Gubkin Str. 3, arisha-kag@mail.ru

R1 mobile element 5-truncated integrated copies of the different
cockroach species (1-Blattella germanica; 2-Supella longipalpa;
3-Periplaneta australasiae; 4-Periplaneta brunea; 5-Periplaneta
fuliginosa; 6-Parcoblatta lata; 7-Cryptocerus punctulatus) were amplified
by polymerase chain reaction with two primers flanking these
retrotransposable elements target sites placed inside of the 28S
ribosomal genes (Fig. 1)

It was shown, that the length of amplified fragments to vary from 130
b to 7 kb. 7 kb PCR-products, probably, correspond to full-length copy of
the R1 elements; 130 b fragments are rDNA without insertions. 7
different fragments of Blattella germanica R1 retrotransposons were
cloned and sequenced. The comparison of the studied sequences with
GenBank Database shows the maximal similarity to the high
conservative domains of the R1 reverse transcriptase of the other
insects.

Comparative structural analysis of the received clones allows to
separating the sequenced R1 mobile elements to two subfamilies differ
by one of their ORFs. All R1 elements had some common features: the
presence of a poly(A) trace and target-site duplication (Fig. 2).

TIIH
30 TGCCAGACTAGAGTCAAGCTCAACAGGGTCTTCTTTCCCCGCTGATTCCTCCAAGCCCG
25 TTCCCTTGGCAGTGGTTTCGCTAGATAGTAGATAGGGACAAAAAAAAAAAAAAAAAAAAAA

' GGGGAACCCGA)

ACTAGCCCACTATCTTGAGTCTATAGTGGGTCCGTAG

15 TGTTGAAAATGCGCCTGTCATCCTT! ATAGCGCGTTGAGCCCTGCGGATA
GTAGATAGGGACAGTGGGAATC [(fﬂ T\\]’(( ATTCATGCGCG

1.0

os Figure 2. Cloned R1 element fragment. Underlines and
double underlines denote the sequences of the ribosomal
DNA and primers, correspondingly. Duplication of the
target site is indicated by bold font. Poly(A) is represented
12345M67 by italic.

0.26

Figure 1. 5-truncated R1 retrotransposons integrated copies patterns of the
different cockroach taxa.
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MATEMATUYECKWUU AHANN3 CTPYKTYPbI
FrEEHETUYECKOIO KOOA

H.H. Ko3noB

UHemumym npuknadHol mamemamuku um. M.B. Kendbiwa PAH,
Muycckas nn., 4, 125047, Mockea
E-mail: nnkoz@Keldysh.ru

lMpoBegeH UUMKN MccnefoBaHWA MO MaTeMaTMYECKOMY aHanmay
HeOObIYHbIX CNOocobOB 3amMcuM  reHeTudeckon WHdopmaumu, Tak
Ha3blBaeMbIX MEPEKPbIBAIOLLMXCS FeHOB, KOrga OguH U TOT e y4acTok
IOHK kogmpyet oBe ©OenkoBble nocrnegoBaTenbHocTn. OcHoBOWM Anst
nUccrnefoBaHUn  ABMSIETCS  BBEAEHHOE MHOXECTBO — dreMeHTapHbIX
nepekpbITUA  WNU  NEPEeKpPbITUA,  COOTBETCTBYHOLWMX  OAWHOYHBLIM
amuHokucroTtam [1]. Ha ocHoBe MHOXecTBa AokasbiBaeTcs Teopema [2],
ycTaHaBnvearwLwasa noTeHuman, KOTopbI ucnone3yeT npupoga Ans
MOCTPOEHNA Kaxgoro w3 5-Tu cnocobOoB NepeKpbiBaHUS TEHOB,
paspeLueHHbIx cTpykTypon JHK. Ha ocHoBe TeopeMbl ycTaHaBnMBaeTcs
HEMPOM3BONBHOCTb CTPYKTYpbl CTaHAAPTHOIMO FEHETUYECKOro Koaa.
BbluncneH aHanorvyHbIM NOTEHUMan Anis BCeX HecTaHOapTHbIX KOAOB
(no paHHbIM Internet Ha cepeguHy 2004 1. Takux kogoB yxe 14).
[MokasbiBaeTCA  Hecny4YanlHOCTb  MEPEOCMbICIIEHHbIX  KOAOHOB B
NPUPOAHbIX HECTaHOAAPTHbIX Kogax. YCTaHaBNMBaEeTCH CBHA3b MexXay
KOMMaKTHOCTbIO FTEHOMOB HEKOTOPbIX OpraHess ¢ HeCTaHAapTHOCTLIO UX
reHeTmnyeckoro koga [3].

Jlntepatypa

[1] H.H.Ko3noB. 3nemeHTapHble reHeTUYeckme NepekpbITUS.
MpenpuHT UMM nm. M.B.Kengpiwa, PAH, M., 2004. Ne 64. 27c.
(http://www.keldysh.ru/papers/2004/prep64/prep2004_64.html (MS Word)

[2] H.H.Ko3nos. Teopema ansa reHetuyeckoro koga. AH (matemaTtuka) 2002.
T. 382, Ne 5, C. 593-597,

[3] H.H.Ko3nos.. NpumeHeHne Teopembl Ansa reHeTndeckoro koga. JAH
(matematuka). 2004. T. 396. Ne 6. C. 740-745.
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MATHEMATICAL ANALYSES
OF THE STRUCTURE OF THE GENETIC CODE

Nikolay N. Kozlov

Keldysh Institute of Applied Mathematics RAS,
Miusskaya pl. 4, 125047 Moscow,
E-mail: nnkoz@Keldysh.ru

The cycle of researches under the mathematical analysis of unusual
ways of record of the genetic information, so-called overlapped genes is
carried out, when the same site of DNA codes two protein sequences. A
basis for researches is the entered set of elementary overlappings, or
overlappings appropriated single amino acids [1]. On the basis of a set
the theorem [2], establishing the potential is proved; which is used by a
nature for construction of each of 5 ways of the overlapping of genes
solved by structure of DNA. On the basis of the theorem the
involuntariness of structure of a standard genetic code is established.
Similar potential for all non-standard codes (on the data of Internet in
the middle of 2004 we have already 14 such codes) is calculated. The
non-random of codons reassignment in natural non-standard codes is
shown. The connection between compactness of genomes of some
organells with non-standard of their genetic code [3] is established.
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NOJIMMOP®U3M MUTOXOHAOPUANBHOWU OHK B
TYBUHCKOU nonynAaunMn CEBEPHOIO OJIEHA
(Rangifer tarandus L.)

H.B. Kon, U.A. 3axapos, [1.B. Myxa

UHemumym obwel eeHemuku um. H.U. Basunosea PAH,
Mockea, 119991, I'Cll-1, yn. 'ybkuHa, 0.3.
nataschakol@mail.ru

CeBepHbin oneHb (Rangifer tarandus L.) obutaeT B apkTudeckon u
TaexHon 3oHax EBpasum n CesepHon Amepukn. lMouytn gse Tpetu
apeana Buga n 6onee 80% MWUPOBOro MOrofoBbsi CEBEPHOrO OfeHS
npuxoauTtcs Ha Tepputoputo Poccuun. PaHee nonsipHble nonynsauuu
CEeBEpHOro OfleHd U3yyYanuCb C MOMOLLbIO MeTodoB GernkoBoro
anekTtpodopesa, 6Oornee HOBble MeTOAbl W3YYEHUS TEHETUYECKOro
pasHoobpa3nst K nonynsauusiM ceBepHoro oneHa B Poccum He
npuMeHsanuce. Hanbonee toxkHble Nonynsauum 3Toro Buaa obutaroT Ha

tore Cubupn —  Pecnybnuka TeiBa (TyBa), WpkyTckas obnactb,
Pecnybnuka Bypstus, ceBepo-3anagHas MoHronus. B Hawen pabote
npvBOASATCS pesynbTaThbl n3yveHnsi nonumopdnsma

MuToXoHgpuansHon [OHK  nonynaumm  gomMallHuMX — OfieHen  u3
TomxkunHckoro koxyyHa Pecnybnuvku TeiBa. Bbinn B3ATbl 62 ob6pasua
WKyp, n3 KoTopbiXx Gbina BblgeneHa [OHK. MogobpaHbl npanmepbl u
nposegeHa lMUP amnnudukauma nocnegosaTenbHOCTU KOHTPOSIbHOMO
pernoHa mutoxoHapuansHon [OHK. lNpoBepeHo cekBeHupoBaHue 30
00pasuoB, MOCTPOEHbI W NpoaHanM3upoBaHbl unoreHeTUYeckme
OepeBbsi, Mony4deHbl pesynbTaThl BapuabensHocTn MTAHK ceBepHbIx
oneHen Tyebl. TyBuHckas nonynsuua go 1990-x rogoB 6bina Becbma
MHOFOYMCNEHHOW, OAHaKo, B TeyeHue 10-15 neT, YMCNEHHOCTb pesko
coKpaTunacb U CYMTaeTCs HaxoOdAWencs B YrpoXarwLlem COCTOSIHWM,
No3TOMY, rEeHeTU4eckMe [faHHble OyayT nonesHbl Onsi BblpaboTku
peKOMeHZAUMA MO COXPaHEHUD TEeHEeTUYecKoro pasHoobpasus wu
pacluMpeHHOMY BOCMPOM3BOACTBY [aHHOM MNOMynsuMm CEeBEPHOro
OneHsl, ABNALLErocs OCHOBHbIM XO3SIMCTBEHHO-UCMNONb3YEMbIM BUOOM
B TomkmHckoM parioHe Pecnybnuku TeiBa.

281



PP-90
MITOCHONDRIAL DNA POLYMORPHISM IN TUVA
POPULATIONS OF REINDEER (Rangifer tarandus L.)

N.V. Kol, I.A. Zakharov, D.V. Mukha

Vavilov Institute of General Genetics RAS, Moscow, Russia
nataschakol@mail.ru

The most southern populations of reindeer live in the south of
Siberia. Reindeer of Republic Tuva is distributed in northeast of republic
in Todzhinsky kozhuun. We have studied mitochondrial DNA
polymorphism in the domestic reindeer populations of 5 farms. DNA was
isolated from 62 skins samples. After PCR amplification, 30 samples
were sequenced and compared with each other and database
sequences. Phylogenetic tree was constructed and analysed.
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MOJENWPOBAHVUE COBMECTHOW 3BOSIOLIMA
nonynsAuunA NPOCTENLLUX CPEACTBAMMU
3BOJNIOLIMOHHOIO KOHCTPYKTOPA
(OMCKPETHbIW MOAXon)

Nawwmn C.A., NNuxowsan B.A., KonyaHoB H.A.,
MartywkuH HO.I'.

Uncmumym yumonoeuu u 2eHemuku CO PAH,
630090 Hosocubupck, np. JlaspeHnmebesa, 10, mat@bionet.nsc.ru

MopenupyeTtca B3aumogenctsume N nonynauumn, HaxoAsLIUXCH B
3aMKHYTOM OOBbEME U CBSA3AHHbIX APYr C OPYIrOM B €4VHYH MULLEBYHO
uenb. [uweBas uenb BbIMMSAUT cregylowmum obpas3om: nepsas
nonynauus nNpov3BoAauT (cneuunduryeckuin) nNpoaykT, noTpebnsembin
BTOPOW nonynsiuven, BTOpas nonynsauMs Mpou3BOAWUT  MPOAYKT,
notpebnaembln  TpeTben nonynsaumen w T1.4., N-a  nonynsauus
nNpon3BoaMT NPOAYKT, notpebnsaembii nepeow nonynaumen. Kpome
cneunduryeckoro ans cebs pecypca kaxkgasd nonynaums notpebnser
obwwun pecypc. Cneumdudeckme pecypcbl BOCMOSHSAKTCSA B CUCTEME
TONbKO Gnarogapsa XusHegesTenbHOCTU nonynaumn, oblimii pecypc
UMEET HEKOTOPYH (PMKCMPOBAHHYIO CKOPOCTb BO30GHOBMEHMS (MOTOK).
T.0. obpasyeTca nueBOe KOMbLO, B KOTOPOM MpUCYTCTBME noboro
3BeHa (nonynsumm) HeobxoaMMo ans HOpMarbHOro
(PYHKUMOHMpPOBaHUA  Bcell  cuctembl. Llenbto  pabotbl  6bino
MOZenvpoBaHne noBeAeHNss CUCTEMbI U ee 3BOMIOLMN NMPU pasnnyHoro
poga MyTtauusx. [Ons 4YncneHHoro MoAenvpoBaHus Obin paspaboTaH
crneynanbHbI KOMMIIEKC MPOrpaMmM — 3BOJSIIOLMOHHBIA KOHCTPYKTOP.

Pe3ynbTtaT MopgenupoBaHusA:  MyTauuu, MpuBOAsLIME K
YBENUYEHNIO MNPOAYKUUM cneumduyeckoro cybctpata KOHKPETHOM
nonynsaunen (anbTPyucTUYecKne myTtaumu), B LUeroM 6naronpusiTHO
BNUAKOLLME Ha cUcTeMy, OCOOEHHO npu OOMbLIOW AMMHE MNULLIEBOrO
Konbla, 4acTo OTpuuaTenbHO BMAUSKT Ha nonynsuuio-myTaHTa. U
HaobopoT, MyTauuum, MpPUMBOOALUME K YMEHbLUEHUIO NPOAYKLUUM
cneundmyeckoro cybctpata (arouctMyeckue MyTaumu), B LENIOM
yrHeTawwue cuctemy, MOryT ynydwaTtb COCTOsiHUE nonynsauum-
MyTaHTa.
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SIMULATION OF COEVOLUTION IN PROTOZOA
BY USING EVOLUTIONAL MODELS BUILDER
(DISCRETE APPROACH)

Lashin S.A., Likhoshvai V.A., Kolchanov N.A,,
Matushkin Yu.G.

Institute of Cytology and Genetics SB RAS, Novosibirsk, Russia
mat@bionet.nsc.ru

Mutations affecting increase of specific substrate production in given
population (altruistic mutations) have a good influence on the system
especially in large nutritional chains and negative effect on mutant
population. In the other way, mutations affecting decrease of specific
substrate production (egoistic mutations) suppressing the system might
have good influence on mutant population.
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3BONIOLMS FEHOB B OTCYTCTBUM
FOMOSIOrMYHOWN PEKOMBUHALIUM

K.IO. MonagbuH

Mockosckuti eocydapcmeeHHbIl yHusepcumem um. M.B. JlomoHocoea,
Mocksa, 119 992, Bopobbéesnsi 2opbi, KonstantinPopadin@gmail.com

OBOMIOUUOHHAA posSib FOMOSIOMYHON pekoMbnHauumM 3aknyaeTcs B
nepemMellMBaHMn  annenen, 4YTo  MNPUMBOAMT K  HAKOMSIEHUIO
OnaronpuATHLIX MyTauui n 6onee 3dPPEKTUBHOM SNMMUHALMK crnabo-
BpeaHbix. OgHako, MHOrMe opraHumambl cogepxat ydactkm OHK, He
yyacTBylolme B  TOMOMOrMYHOM  pekoMOuHaumMu, Takve  Kak
Hacrnegyembli N0 MaTEPUHCKOM NMHUM MUTOXOHAPUArbHbIA FTEHOM W
cneundunyHble NS camuoB reHbl Y XPOMOCOMbI MIEKOMMTaloLWmX.
Mocne yTpaTbl CNOCOGHOCTM K peKoMOMHALMM B HUX CUIbHO
YMEHBLLUMITOCb  KONMMYECTBO  (DYHKLUMOHAlbHbLIX TeHoB. [erpagaums
HepekombuHupytowmx ydactkoB [HK, ckopee Bcero, cBs3aHa C
akkymynsumen cnabo-BpedHblX MyTauui B pesynbrate [OencTBus
XpanoBuka Mennepa n gpyrmx MexaHu3moB.

Mpoucxogut nu  HakonneHue  crabo-BpefgHbIX  MyTauum B
MUTOXOHAPUANBHOM FEHOME MITEKOMUTAIOLWNX UIN B XOAE 3BOMOLUK
OOCTUrHYTO  HOBOE  MYTaUMOHHO-CENEKTMBHOE  paBHOBECue U
aerpagauusi ocTaHoBunacb? MuToxoHapuarnbHble reHOMbl
COBPEMEHHbIX 3JyKapuvoT SABMSAOTCSA MPOU3BOOHBIMWM TE€HOMa OpPEBHEN
a-npoTeobakTepun, 13 KOToporo BOMbLUIMHCTBO FEHOB MUIPUPOBAano B
A0P0, @ B MUTOXOHOPUSIX OCTanocb MeHee [OBYX AECSITKOB MPOTEMWH-
KOOMPYIOWNX TEeHOB pfblXaTenbHou uenu. [Ona BbIACHEHUS CyabObl
OCTaBLUMXCA B MUTOXOHOPUAX T[EHOB, METoAaMW CPaBHUTENbHON
rEHOMMKN Mbl aHanNM3Mpyem BCE FeHbl MITEKOMUTAIOLLMX, TOMOJSIOMMYHBIE
reHam [pixaTenbHOW uenu a-npoteobaktepun. Hambonblias yactoTa
FOMOSIOTMYHON  PEeKOMOUHaLMM  XapakTepHa Ans  SOepHbIX  [EHOB
MITEKONMUTAIOLLNX, MPOMEXYTOYHast — AN reHOMOB GakTepwi, HyneBas —
ans  mutoxoHapuin. CpaBHUTENbHBIA aHanua in  silico 3TX reHoB
Mo3BONsieT BbISABUTb  3BOJSIIOLMOHHBIE  MOCNEACTBUMS  OTCYTCTBMS
pekombuHaumn. Ha ocHoBe nonyyYeHHbIX pes3ynbTaToB npeafiaraeTcs
cxema MoTeHUManbHOro mMexaHvama, OeNCTBYHOLWEro B MUTOXOHAPUSX
NPOTUB HaKoNNeHus crabo-BpeaHbIX MyTauni.

Pabota noppepxaHa rpaHTamu nporpammbl [pesnanyma PAH
“MpoucxoxaeHune n asontounsa bruocdepbl”, POOU (Ne 04-04-49623)
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EVOLUTION OF GENES IN ABSENCE
OF HOMOLOGOUS RECOMBINATION

Popadyin K.Yu.

Moscow Lomonosov State University, Moscow, Russia
KonstantinPopadin@gmail.com

Mitochondrial genomes and some genes of mammal Y-chromosome
are not involved in homologous recombination. By comparing in silico
homologous genes of oxidative chain from bacteria, mitochondria and
nucleus of mammals, a features of “asexual” molecular evolution are
considered.
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CPABHEHUE HLA-MPO®UIA PA3JITUMYHbIX
nonynAuMOHHbLIX r'PYMMN HACEJIEHUA KOXKHOIO YPAIA

Bypmuctposa A.J1.*, OeBanbg U.B., YepewwHeB B.A.**,
Cycnosa T.A.*, lpasaHoB A.C.

locydapcmeeHHasi meduuyuHckasi akademusi, 454092, HensabuHck,
yn. Boposckozo, 64, inessa.devald@starkov.net,
*I'ocydapcmeeHHbili yHusepcumem, 454021, YenssbuHck,
yn. bp. KawupuHbix, 129, postmaster@csu.ru,
**Ypansckoe omOeneHue PAH, 620219, EkamepuHbype,
yn. lNepeomalickas, 91, romanov@prm.uran.ru,

MpoBeneHo ncenegosaHne WMMYHOre€HETUYECKOro crartyca
Bawknpckon (MOHIOMOMAHOW) U PYCCKOM (EBPOMNEOUOHON) 340POBbLIX
nonynsaunin KOxHoro Ypana. AHtureHsl HLA | knacca, nokycel A n B,
nccnepoBaHbl y 1875 pycckux n 78 6Gawkup, u redsl HLA 1l knacca,
nokycel DRB1, DQA1 1 DQB1, y 113 pycckux n 50 6awwkump (Tabnuua,
* - pocToBepHble pasnuuus). AHTureHol HLA | knacca mccnenoBaHbl
ceposnormyeckum metogom, reHol HLA Il kmacca - ¢ nomollbto
MOEKYNSIPHOIO TMNMPOBaHWs. [pu cpaBHEHMM OALLKMPCKOM M PyCCKOW
nonynsauumn, XoT4 " BbISIBIEHbI obwme 3aKOHOMEPHOCTH
pacnpegenenna anTtureHos: A9, A10, A11, B7, B27, DQA1*0101,
*0301, *0401, Bcex reHos DQB1*, DRB1*04, 16, HO CyLlecCTBYOT K
3HauUTENbHbIE Pas3nNMuMsa NO 4YacToTe BCTPEYAEeMOCTU aHTUreHoB: Af,
A2, A3, A19, A30, B5, B8, B12, B13, B35, B40 un reHoe DRB1*01, *07,
*11, *12, *15, *17, DQA1*0103, *0201, *0501, 4To cBMAETENLCTBYET 00
aBTOXTOHHOCTM M TEeHeTU4Yeckon umsonsaumm  OGawkup.  AHanua
pacnpegeneHns reHoB cpeau OawKkMp W HraHacaH, SBNSOLWMXCS
Hanbonee gpeBHen MoOHronougHow nonynsunenn Cubupu, obHapyxun
reHeTUYECKNE Pasnmyumsa Mexay 3TMMK rpynnamu: aHtureH A9 BbISIBIEH
y HraHacaH B 81,2%, A11 — 1,4%, 4to noaTBepxaaeT pasgeneHue
NpeakoBbIX MONyNAUUIA MOHIONoMaoB M hopMmnpoBaHne BGaLLKMPCKOro
3THOoca nyTeM OObeOMHEeHUA  pasfUYHbIX  MOHIOMOMAHbLIX U
€BpONeouaHbIX NONynAuUUN.
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YacToTta BcTpey. B %

YacToTa BCcTpey. B %

AHTUrEH AHTUrEH

baLv. pyc. baLv. pyc.

A1 11,5 21,2* DQA1*
A2 66,7 53,7* 0101 28 28,2
A3 12,8 23,8* 0102 34 35,5
A9 24,4 23,3 0103 28 16,4
A10 21,8 21,5 0201 38 24,5
A11 12,8 13,5 0301 22 20,9
A19 9 2,5* 0501 30 47,3

A30 5,1 0,3* DQB1*
B5 20,5 12* 0201 38 33,6
B7 20,5 23,5 0301 42 39,1
B8 6,4 13 0501 24 27,3
B12 9 16,2 0602/8 30 38,2

B13 32,1 12,4* DRB1*
B27 12,8 12,5 01 16 26,4
B35 10,3 20,1* 04 16 14,5
B40 23,1 13,2* 07 38 23,6*
11 8 19,1
12 24 5,6*
13 30 26,4
15 16 26,4
17 6 19,1*

COMPARISON HLA OF DIFFERENT GROUP POPULATION
OF THE SOUTH URALS

Burmistrova A.P.*, Devald I.V., Chereshnev V.A.**,
Suslova T.A.*, Prazdnov A.S.

Chelyabinsk State Medical Academy, Chelyabinsk, Russia
inessa.devald@starkov.net,
*Chelyabinsk State University, Chelyabinsk, Russia
postmaster@csu.ru,
**Ural Branch of RAS, Ekaterinburg, Russia
romanov@prm.uran.ru

Immunogenetic status of the Bashkir (mongolean) and Russian
(Caucasian) healthy populations of the South Urals has been studied.
Class | HLA antigens, loci A and B were studied in 1875 Russian and 78
Bashkir, Class Il HLA antigens, loci DRB1, DQA1 and DQB1 - 113
Russian and 50 Bashkir. Comparing the Bashkir and Russian
populations revealed common features in antigens distribution: A9, A10,
A11, B7, B27, DQA1*0101, *0301, *0401 and all genes of DQB1*,
DRB1*04, 16, but there are significant differences in the antigens
occurrence: A1, A2, A3, A19, A30, B5, B8, B12, B13, B35, B40
and genes DRB1*01, *07, *11, *12, *15, *17, DQA1*0103, *0201, *0501,
which is the evidence of genetic isolation of the Bashkir population.
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YENOBEK — FPAHULIA MEX[Y EMOrEHE30M U
KYNbTYPOrEHE30M MATEPUM

MueneHko C.IM.

HBI “BuomedUHgbo”, 109652, Mocksa,
Msukosckuti 6ynbeap, 18, kopn. 1, ogh. 324, pspp@mail.ru

[nsi 9BOMOUMOHHBIX paboT BeCbMa BaXHbIM SIBMISIETCS CYLLHOCTHOE
onpeperneHune Yyenoseka. [pu 3TOM onpeaeneHne He AOIMKHO BbIXOANUTb
3a pamku broreHe3a maTepum B 06nacTb KynbTypbl.

A pgna 3TOro Mbl  AOMKHbI  CHOPMYNMPOBaTb FEHETUYEeCcKoe
onpegeneHve KynbTypbl, nexauiee B obnactm Owvonornn. Takum
onpegeneHneM MpeacTaBnseTcs cnegywouwee: KynbTypa — 3TO
COBOKYMHOCTb 3a(PMKCUPOBAHHbLIX pe3yNnbTaTOB 3MOLMOHaNbHO-
paccyno4Homn DeATeNnbHOCTH yernoBeka. MmeHHo Takoe
onpegeneHne KynbTypbl MO3BONSET AaTb onpegeneHve u camomy
YenoBeKy: YenoBeK — 3TO MNpuMMaT, CMNOoCOOHLIN K ukcauum
pe3ynbLTaToOB CBOEM 3IMOLMOHaNIbHO-PAacCyAO4YHON AEATENIbHOCTH.

NmMeHHO cnocobHOCTb K dmKcaumMn pesynbTaToB 3SMOLMOHANbHO-
paccyfodHON [OeATenbHOCTM sBnsieTcss Tem OapbepoM, KOTOPbIN
OoTAENsET YenoBeka OT XNBOTHbIX.

3HadyeHne ITOW CMOCOBOHOCTM YenoBeka OrpoMHO, TaK Kak
BbIHECEHME M NaMATM, M MpoLecca OnepupoBaHMsa ¢ pukcaHTammn 3a
npegernsl opraHn3amMa HeCpaBHMMO pacLUMpsieT BO3MOXHOCTU YeroBeka
MO CPaBHEHWIO C KpanWHe OrpaHW4YeHHbIMM BO3MOXHOCTSMU CamMmoro
MO3ra, npeBpawas pacCygouHyld [OedATeNbHOCTb JKMBOTHOIO B
MbILLIIEHNE YernoBekKa.

lMpeonaraemoe reHeTudeckoe onpegeneHne 4eroBeka Mno3BonseT
yTBEpPX4aTb, YTO YENOBEK ABNAETCA rpaHvUen Mmexay Asymsa dhopMamm
MaTepun: OBUOMNOrMYEecKon W  KynbTYpHOW, B pPaBHOW CTeneHwu,
npuHagnexa k oboum. Ha 4enoBeke 3akaHumBaeTcs OGuoreHes
mMaTepun. C 4enoBeka HavMHaeTcs KymnbTyporeHes martepun. B
COOTBETCTBMU C MpeanaraeMbiM OMNpeferieHneM, YenoBeka MOXHO
paccmaTpvBaTtb, Mpexae BCero, Kak npogyueHTa KynbTypbl. Ho
yTBEpPXOEHME, YTO YeroBeK onpeaenseT cyabby KynbTyporeHesa Bpsif
I MOXXHO MPU3HaTb NPaBUSIbHBIM.

KynbTtypa siBnsieTca ocob6ou chopmomn cylwecTBOBaHUA MaTepUm.
PasButne KynbTypbl npoucxogut no ocobbiM, He onpegensiemMbiv
YyernoBekoM 3akoHam. MoXHO npegnonaratb, YTO He XXenaHus YenoBeka
onpeaenstoT KyrnbTyporeHes, a 0CO6EHHOCTN COCTaBMSOWMX KyrnbTypy
KOMMOHEHTOB: PeNnurMm, UCKyccTBa, TEXHWKU N Hayku, - npexae Bcero. U
HanpaBneHne pa3BuUTUSA 3TUX COCTaBMALWUX 3a4at0T, NO-BUAMMOMY, UX
CYLLLHOCTHbIE Ka4yeCTBa, Kak-TO: Murocepame, Kpacota n UCTUHA.
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MAN — AS BORDER BETWEEN BIOGENESIS
AND CULTURE-GENESIS OF MATTER

Pchelenko S.P.

“BIOMEDINFQO”, 109652, Moscow, Russia
pspp@mail.ru

Definition of culture as a set of the fixed results of emotional-rational
activity of the man, allows to give a definition for the man. The man is
the primate capable to fixing the results of the emotional-rational activity.
Such understanding positions the man on border between biogenesis
and culture-genesis of matter.
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WCCNELOBAHUE PACMPEAENEHMS FEHOB HLA I U Il
KITACCA B MOMNYNSILIMM PYCCKMX KOXHOIO YPANA

Cycnoga T.A.*, Oeeanbg U.B., Bypmuctposa A.J1.*,
YepewHeB B.A.**, AumnHa C.M.***, lUMyHK U.B***,
Kysuna M.B.***, 3aBbsinoBa T.M.***, Cyspanesa C.J1.***

l'ocydapcmeeHHass meOuuyuHcKasi akademusi
454092, YensbuHck, yn. Bopoeckoeo, 64, inessa.devald@starkov.net,
*I'ocyGapcmeeHHbIl yHugepcumem
454021, YensabuHck, yn. bp. KawupuHsix, 129, postmaster@csu.ru,
**Ypanbckoe omdeneHue PAH, 620219, EkamepuHbype,
yn. MNepsomalickas, 91, romanov@prm.uran.ru
***ObnacmHas cmaHyus nepesniugaHus kposu, HenabuHck

lMpoBegeHoO uccrnegoBaHME MMMYHOTEHETUYECKOIO cTaTyca PYCCKON
nonynauun KOxHoro Ypana. Axturedsl HLA | knacca, nokycel A u B,
nccnepoBaHbl y 1875 pycckux, u redosl HLA 1l knacca, nokycbl DRB1,
DQA1 n DQBA1, - y 113 pycckux. AHTureHsl HLA | knacca nccnegoBaHbl
ceposiornyeckum meTtogom, reHol HLA Il kmacca - ¢ nomoubto
MONeEKynspHoro TunuposaHus. Haubonee wdacto BCTpevaoLmecs
aHTureHbl B niokycax A u B: A2 (53,7%), A3 (23,8%), A9 (23,3%), A10
(21,5%) n A1 (21,2%); B7 (23,5%), B35 (20,1%) n B12 (16,2%); peako
— A28 (2,6%), B14 (2,6%), B22 (2,6%), B70 (1,3%) n cnnutoBble
aHTureHbl A23, A31, A33 n B38, B49, B52 (kaxabin B 1,3% crny4yaes).
PacnpeneneHue annenbHbix BapuaHToB HLA | knacca y pycckux
oKasarnocb B LieNIoM NpuONMKXeEHO K pyCcCKUM, npoxusatowmm B Mockse,
32 WCKIMIOYEHMEM CHWXKeHusi aHtureHa A19 (2,5% un 22,7%
cooTBeTCTBEHHO), A28 (2,6% 1 8%) n nosbiwenna B27(12,5% wn 7,3%).
B nokyce DRB1 Hanbonee yacto BcTpeyatoTcs reHsl DRB1*01 (26,4%),
13 (26,4%), 15 (26,4%), 07 (23,6%); B8 DQA1 - *0501 (47,3%) n *0102
(35,5%); B DQB1 - *0301 (39,1%), *0602/8 (38,2%) n *0201 (33,6%).
[MpoBeneH cpaBHUTENBHbLIN aHanNn3 pacnpeaeneHns reHoB Mo foKycam
HLA Il knacca B nonynaumm pycckux HOxHoro Ypana, Esponbl u
3anagHoi Cubupun. Mo HeKOTOpbIM aHTUreHam 3TUX JIOKYCOB €CTb
3HaAYMTENbHbIE PACXOXAEHUSA MexXAy 3aTMMK nonynsaumnsMu. Bo3moxHo,
3TO CBSI3@HO C BHECEHMEM MOHIOMOUAHOrO KOMMOHEHTa B MOMNynsLMI0
nccrnegyemMbiX pyCCKMX M HEKOTOPOW U30MAUMEN NPOXMBAHMSA PYCCKUX
KOxHoro Ypana.
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STUDYING OF DISTRIBUTION OF CLASS HLA I AND Ii
GENES IN RUSSIAN POPULATION OF THE SOUTH URALS

Suslova T.A.*, Devald L.V., Burmistrova A.L.*,
Chereshnev V.A.**, Yanina S.P.***, Shmunk L.V.***,
Kuzina M.V.***, Zavyalova T.M.***, Suzdaleva S.P.***

Chelyabinsk State Medical Academy, Chelyabinsk, Russia
inessa.devald@starkov.net,
*Chelyabinsk State University, Chelyabinsk, Russia
postmaster@csu.ru,
**Ural Branch of RAS, Ekaterinburg, Russia
romanov@prm.uran.ru
***Regional Station for Blood Transfusion, Chelyabinsk, Russia

Immunogenetic status of the Russian population of the South Urals
area has been studied. Class | HLA antigens, loci A and B were studied
for 1875 Russian and Class Il HLA antigens, loci DRB1, DQA1 and
DQB1 for 113 Russian. Antigens A2 (53,7%), A3 (23,8%), A9 (23,3%),
A10 (21,5%) and A1 (21,2%); B7 (23,5%), B35 (20,1%) and B12
(16,2%) occurred more frequently in loci A and B; and antigens A28
(2,6%), B14 (2,6%), B22 (2,6%), B70 (1,3%), split antigens A23, A31,
A33 and B38, B49, B52 (each in 1.3% of cases) occurred rarely. Genes
DRB1*01 (26,4%), 13 (26,4%), 15 (26,4%), 07 (23,6%); DQA1 - *0501
(47,3%) and *0102 (35,5%); DQB1 - *0301 (39,1%), *0602/8 (38,2%)
and *0201 (33,6%) were the most frequent. There is a significant
divergence in some antigens of Class Il HLA loci between the Russian
populations of the South Urals, Europe and Western Siberia.
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PYKOKPbIJIbIE KAK UHOUKATOP AKTUBHOCTU
YEJTOBEKA B MNAJEOJIUTE
(HA NPUMEPE OEHUCOBOW NELLEPLI
CEBEPO-3AIMNAOHOIO ANTAA)

PocuHa B.B.

lNManeoHmonoaudeckut uHecmumym PAH,
117997, Mocksa, yn. lpoghcorosHas, 123, ros@paleo.ru

MosgHennencToueHoBoe COOOLWECTBO  PYKOKPbINbIX  [leHncoson
newiepbl HacunTbiBano 8 suaos: M. blythii, P. aff. auritus, E. cf. nilssonii,
M. dasycneme, Murina leucogaster, Myotis daubentonii, M. brandtii n
M. ikonnikovii. C koHua cpefHero MMnencToueHa A0 COBPEMEHHOCTU
CTPYKTypa MeLepHbIX COOBLLECTB PYKOKPbINbIX CEBEPO-3anagHoro
AnTas u3ameHsimacb 3a cYeT (UNyKTyauuMum COOTHOLUEHMSI TAaKCOHOB W
YNCNEHHOCTU OTAENbHbLIX BUAOB (pUc.).

. E Myotis Plecotus aff. | Eptesicus cf. Myotis Murina Myotis Myotis Myotis
S |g| blythii auritus nilssonii dasycneme leucogaster | ikonnikovi | daubentonii brandtii
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Puc. [OuHamMuka OCTaTKOB PYKOKPbIMbIX B MEACTOLEHOBBLIX OTIOXEHUAX
[eHncosown newiepsol.

C Havana BepxHero mnrencToueHa OO0 ronoueHa B coobuiectse
pyKokpbinbix gons Myotis blythii — Bnaa cBasaHHOro ¢ naHawadTamu
OTKPbLITOrO TWNa, HEYKNOHHO Bo3pactana. [lonyyeHHble AaHHble
cCBMOeTenbCTBYHOT O NOCTeneHHOM paclmpeHun B 3ITOT nNepuon
nnowaan  OTKPbITbIX ouoTonos un COKpaLleHun necHbIX MacCCUBOB.
Havano ocBoeHus1 naneonMTuyecknm 4YerioBekoM nosnoctu OeHucosou
newiepbl OTMEYEHO pe3KMM nNafeHWeM  YUCIIEHHOCTU  KOSTIOHWUM
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BonbWMHCTBA NeLLepHbIX BUAOOB PYKOKPbIMbIX (pUC.), ANS KOTOPbIX
rybuTenbHbIM OKa3anocb 3aabIMiEHNE NMONoCTM NeLlepsbl B pesynbTaTe
pasBeadeHua kocTpoB. OfHaKo 4enoBek Nub CEe30HHO npebbiBan B
newepe, npeMMyLlecTBeHHO 3umon. O6 9ToM CcBMAETENLCTBYET
ycnewHoe pasMHoxeHue M. blythii B neTHWA nepuon, Ha YUCNEHHOCTU
KOMOHMM KOTOPOr0 He OTpasusiocb MOsiIBNEHWe B nellepe ApeBHEro
4yeroBeka, 1 OHa NpoJosrKana CylwecTBoBaTb.

Takum o6pa3om, cBefeHWs O OMHaAMWKE COObLLIEeCTBa PYKOKPbIIbIX
oKasanucb O4YeHb BaXXHbIMMU ans N3y4yeHns aKTMBHOCTU
naneonMTNYECcKoro YeroBeka.

BATS AS AN INDICATOR OF HUMAN ACTIVITY
IN THE PALEOLITH (ON EXAMPLE OF DENISOVA
CAVE OF NORTHWEST ALTAI)

Rosina V.V.

Paleontological Institute RAS, Moscow, Russia
ros@paleo.ru

The dynamics of bat community appeared very important for
studying activity of the paleolithic man. High sensitivity of bats to the
factor of anxiety on the part of people have allowed to define the
beginning and character of use by the men the cavity of Denisova cave.
In this respect bats appeared irreplaceable indicators of the important
events which have occurred in surrounding them biocenosis.
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NPOCTPAHCTBEHHASI U3MEHUYMBOCTb
PACTUTENBHOCTN B MEHSIIOLLEEMCS KITUMATE
BAMKANIbCKOrO PEMMOHA

Cusbix A.l.

UHecmumym 2eoepacpuu CO PAH, 664033, Mpkymck,
Ynanbamopckas 1, n/s 4027, e-mail: alexander_sizykh@yahoo.com

dopmMnpoBaHmne pacTUTenbHOro nokposa lNpunbankanba oTHOCUTCSA K
nepvody nosgHero ronoueHa. KonebaHumsi knumaTta Ha NpPOTSKEHUU
rornioueHa obycnosunu ocobeHHOCTU NPOCTPAHCTBEHHON U3MEHYNBOCTH
W OMHAMWMKM  B3aMMOOTHOLUEHWA  MeXZy  pasHbiMM  TUnamu
pacTUTENBHOCTM B pervoHe. 3JTO HaLWMO OTpaXeHue B BWOOBOM
cocTaBe, B [JOMMHUPOBAHWMM pPacTEHUN, UMEKLUX 3OUPUKATOPHYIO
ponb B LleHO3aX, a Takke U3MeHeHUW nnowlafen, 3aHATbIX NeCHbIMU U
cTenHbiMu  coobulecTBamun. ViccrnegoBaHus  MO3BOMWMM - BbISIBUTH
HEKOoTopble OCOOEHHOCTM reHe3nca COOBLLECTB, OTPaXalLMX YCIOBMUS
KnumaTa — MNOBbLILWEHWE BMAXHOCTU B JIETHWIA MEPUOA U MOBbILLEHNE
cpegHerogoBbiX 3MMHMX TemnepaTtyp, ocobeHHo B nocnegHve 30 nert.
XopownmMm uvHAMKaTopamMn TakMxX WM3MEHEeHUM cTanm coobLlecTsa,
dopMUpyOLLMECA B YCMOBUSAX KOHTaKTa JECOB WM 3KCTpa3OHambHbIX
ctenen 3anagHoro nobepexbsa 03. bankan. OgHUM N3 Taknx o6bEKTOB-
MoAenen, akKkyMynupyloLwmx nocneacTeBus  OAUMHAMUKA  OCHOBHbIX
napameTpoB KiMmata B pPEerMoHe SBSAOTCA  TaeXHO-CTEMHbIE
coobllecTBa, KOTOpble  BbICTYNawT  cragven  hopmupoBaHus
CBETNOXBOWHOW Tauru Mpubaiikanbckoro Tuna. 3Tn coobluecTBa cTanu
penpeseHTaTMBHbLIMKM  MOAENsMW AN BbISBEHUS  U3MEHEeHWi
npupogHon cpeabl 3a nocriegHne 100 net. TeHAeHUUM pasBUTUSA
pacTUTENbHOCTM PErMOHA HAa COBPEMEHHOM 3Tarne oTpa)katoT Bce bonee
MOCTENEHHbI MEepexo neca K CTenu, HUBEMWPYS TrpaHuubl Mexay
coobuecTBamu. Hanuumne nogpocta M BCXOO0B COCHbl M JTIMCTBEHHMULbI
B CTEMHbIX COOOLWEecTBax CBUOETENbCTBYET O obrneceHve cTenemn
NMOBCEMECTHO. Mpoucxogut Me30uTnsauus cTenen,
NPOCTPaHCTBEHHOE pacLmpeHve MXOB, XapaKTePHbIX ans
NONNMAOMMHAHTHOM TEMHOXBOWHO-CBETNIOXBOMHOM Tanrn. [NpucyTtcteue
nogpocTa kegpa cMBUPCKOro B COCTaBe OCTEMHEHHbIX CBETIOXBONHbIX
NnecoB TakKe CBUAETENbCTBYET O COBPEMEHHbLIX TEHAEHLMAX reHesuca
pacTUTENBLHOCTU permoHa.
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PP-97
SPATIAL VARIABILITY OF VEGETATION
IN THE CHANGING CLIMATE OF THE BAIKAL REGION

Sizykh A.P.

Institute of Geography SB RAS, Irkutsk, Russia
e-mail: alexander_sizykh@yahoo.com

The increase in yearly mean ummertime amounts of rainfall,
combined with the rise of yearly mean winter temperatures over the last
years were conducive to changes in the spatial structure of vegetation.
The boundary between the types of vegetation undergoes smoothing.
Changes in the vegetation serve as indicators of climate change as well
as providing diagnostic tools for the genesis of the Baikal region’s
natural environment.
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XXusotoBckui JleB AHaTonNbLEBUY
Lev A. Zhivotovsky

WHCTUTYT 06LLeit reHeTukn

um. H.U. BaBunosa PAH

yn. N'ybkuHa, 3

119991 MockBa

Poccus (Russia)

Tel.: +7 095 135 5290

Fax: +7 095 135 5290

E-mail: levzh@mail.ru

Xypaenes lOpuit Hukonaesuy4

Yurii N. Zhuravlev

Bronoro-noyseHHbin nHctutyt ABO PAH
np. Ctonetus BnagusocToka, 159
690022 BnaamBocTok

Poccus (Russia)

Fax: +7 4232 310 193

E-mail: zhuravlev@ibss.dvo.ru
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3aBap3uH Meoprui AnekcaHgpoBuy
Georgii A. Zavarzin

WHCTUTYT Mykpobuonorum

um. C.H. BuHorpagckoro PAH

np. 60-netus OkTabps, 7/2

117312 Mocksa

Poccus (Russia)

Tel.: +7 095 135 6595

Fax: +7 095 135 6595

E-mail: zavarzin@inmi.host.ru

3axapoBa lOnusa PobepTtoBHa
Julia Robertovna Zakharova
JInmHonornyeckun nuctutyt CO PAH
yn. YnaH-bartopckas, 3

664033 UpkyTck

Poccus (Russia)

Tel.: +7 3952 425 415

Fax: +7 3952 425 405

E-mail: juliya@mail.ru

3emckasa Tamapa MlBaHOBHa
Tamara . Zemskaya
JIumHonornyeckun nictutyt CO PAH
yn. ¥YnaH-baTopckas, 3

664033 NpkyTck

Poccus (Russia)

Tel.: +7 3952 423 053

Fax: +7 3952 425 405

E-mail: tzema@lin.irk.ru

MUBaHoB AHTOH BanepbeBu4

Anton V. Ivanov

MHCTUTYT XMmnueckor Gronorum un
dyHAaMeHTanbHon megmunHel CO PAH
np. Akagemvika llaBpeHTbeBa, 8
630090 HoBocubumpck

Poccus (Russia)

E-mail: antoniv@niboch.nsc.ru

MUBaHoBa Bepa JleoHngoBHa
Vera L. lvanova
[anbHEeBOCTOYHbIV reonornyeckunii
nHcTuTyT ABO PAH

np. Ctonetusa BnagusocToka, 159
690022 BnagnsocTtok

Poccus (Russia)

Tel.: +7 4232 318 056

Fax: +7 4232 317 847

E-mail: verok-i@mail.ru

WBaweHko AHaTonuin TumocpeeBny
Anatoly T. Ivashchenko

Kasaxckuii HauMoHanbHbIA YHUBEPCUTET
nm.anb-Papabu

np. anb-d®apabwu, 71

050038 AnmaTbl

KasaxcTtaH (Kazakhstan)

Tel.: 8 3272 472648

E-mail: a_ivashchenko@mail.ru

WHre-BeutomoB Cepren NeoprueBuy
Sergei G. Inge-Vechtomov
CaHkT-lNeTepbyprckuin rocyaapCTBeHHbIN
yHUBepcuTeT

YHuBepcuteTckas Hab., 7/9

199034 CaHkt-leTepbypr

Poccus (Russia)

Tel.: +7 812 328 1590

Fax: +7 812 328 0541

E-mail: inge@si2444.spb.edu

WHunwesa Jlnama UBaHoBHa
Lidiya I. Inisheva

Cubwupckuin HAN topda

ala 787

634050 Tomck

Poccus (Russia)

Tel.: +7 3822 528 301

Fax: +7 3822 515 093

E-mail: ltorf@mail.tomsknet. ru

WoHe Kasumupa MaBpunoBHa
Kazimira G. lone
Hay4Ho-uHXeHepHbIn LeHTp "Lleocut”
CO PAH

np. Akagemvika JlaBpeHTbeBa, 5
630090 HoBocubumpck

Poccus (Russia)

Tel.: +7 383 330 0596

Fax: +7 383 339 6251

E-mail: zeosit@batman.sm.nsc.ru

WcakoBa MNanuHa KyabMnHn4Ha

Galina K. Isakova

WHcTuTyT umtonorum u reHetmukn CO PAH
np. Akagemuka JlaBpeHTtbeBa, 10

630090 HoBocubumpck

Poccus (Russia)

Tel.: +7 383 333 2819

Fax: +7 383 333 1278

E-mail: isakova@math.nsc.ru
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KarpamaHoBa ApuHa CepreeBHa
Arina S. Kagramanova

MHCTUTYT 06LLei reHeTukn

M. H.W. Basunosa PAH

yn. ['ybkuHa, 3

119991 Mocksa

Poccus (Russia)

Tel.: +7 095 135 2126

E-mail: arisha-kag@mail.ru

Kanropogosa UpuHa AnekcaHgpoBHa
Irina A. Kaygorodova
JNumHonorunyeckuin nHctutyt CO PAH
yn. ¥YnaH-batopckas, 3

664033 NpkyTck

Poccus (Russia)

Tel.: +7 3952 422 923

Fax: +7 3952 425 405

E-mail: irina@lin.irk.ru

KantoxHasa OkcaHa BukropoBHa
Oksana V. Kaluzhnaya
JIumHonornyeckmn NHctutyt CO PAH
yn. YnaH-bartopckas, 3

664033 UNpkyTck

Poccus (Russia)

Tel.: +7 3952 428 422

Fax: +7 3952 425 405

E-mail: oksana@lin.irk.ru

KaHbirmH Anekcanap Bacunbesuy
Alexander V. Kanygin

WHcTuTyT reonorum HedTn 1 rasa CO PAH
np. Akag. B.A. Konrtiora, 3

630090 HoBocubupck

Poccus (Russia)

Tel.: +7 383 333 2901

Fax: +7 383 333 2301

E-mail: KanyginAV@uiggm.nsc.ru

KapatbiruH Uropb Bacunbesuy
Igor V. Karatygin

BoTtaHuyeckuit MHCTUTYT PAH

yn. MNpod. Monosa, 2

197376 Cankr-lNeTepbypr
Poccus (Russia)

Tel.: +7 812 230 6705

Fax: +7 812 234 4512

E-mail: ikar@IK8851.spb.edu

KapTywuHckui Anekcen BacunbeBuy
Alexey V. Kartushinsky

WHcTutyT Brodmsunkn CO PAH
AkagemMropogok

660036 KpacHosipck

Poccus (Russia)

Tel.: +7 3912 494 603

Fax: +7 3912 433 400

E-mail: kartalvas@rambler.ru

Koanoe Hukonan HukonaeBu4
Nikolay N. Kozlov

MHCTUTYT NpuknagHon matemaTuku
mm. M.B. Kengpbiwa PAH

Mwycckas nn., 4

125047 MockBa

Poccus (Russia)

Tel.: +7 095 250 7833

Fax: +7 095 972 0737

E-mail: nnkoz@Keldysh.ru

Kon Hatanbsa BnagumupoBHa
Natalia V. Kol

MHcTuTyT 00Ler reHeTukn

M. H.W. Basunosa PAH

yn. N'y6kuHa, 3

119991 Mockea

Poccus (Russia)

Tel.: +7 095 135 4313

Fax: +7 095 132 8962

E-mail: nataschakol@mail.ru

KonuyaHoB Hukonan AnekcaHapoBu4
Nikolay A. Kolchanov

MHcTutyT umtonorum un reHetukn CO PAH
np. Akagemvika JlaBpeHTbeBa, 10

630090 HoBocubupck

Poccus (Russia)

Tel.: +7 383 333 3468

Fax: +7 383 333 1278

E-mail: kol@bionet.nsc.ru

KomnaHuyeHko Bnagumup Hukonaesuny
Vladimir N. Kompanichenko
MHCTUTYT KOMMNEKCHOro aHanmaa
pervoHanbHbIX npobnem OBO PAH,
University of California, USA

yn. lWonom-Anenxema, 4

682200 BupobuokaH

Poccus (Russia)

Tel.: +7 42622 61362

Fax: +7 42622 61362

E-mail: vkomp@as.khb.ru
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KoHTopoBuY Anekceir dMunbeBny
Alexey E. Kontorovich

WHcTuTyT reonorum HedTn 1 rasa CO PAH
np. Akag. B.A. Konrtiora, 3

630090 HoBocubupck

Poccus (Russia)

Tel.: +7 383 333 2128

Fax: +7 383 333 2301

E-mail: KontorovichAE@uiggm.nsc.ru

KopoBHukoB Uropb BaneHTuHoBUY
Igor V. Korovnikov

WHcTuTyT reonorum HedTn 1 raza CO PAH
np. Akagemuka Konrtora, 3

630090 HoBocunbupck

Poccus (Russia)

Tel.: +7 383 335 6422

Fax: +7 383 333 2301

E-mail: KorovnikovIV@uiggm.nsc.ru

KoponeBa Jltogmuna CepreeBHa
Lyudmila S. Koroleva

MHCTUTYT XnMuueckor Gronorum un
dyHaameHTanbHon megmumnHsl CO PAH
np. Akagemuka JlaBpeHTbeBa, 8
630090 HoBocubupck

Poccus (Russia)

Tel.: +7 383 333 3762

E-mail: koroleva@niboch.nsc.ru

Kocteukuit dayapa flkoBneBu4
Eduard Ya. Kostesky
[anbHeBOCTOYHbIN roCyAapCTBEHHbIN
yHuBepcuteT

yn. OkTsibpbckas, 27

690600 BrniagmBocTok

Poccus (Russia)

Tel.: +7 4232 457 779

Fax: +7 4232 429 510

E-mail: kostetsky@nt.pin.dvgu.ru

KocTtbiroB Anekcen lOpbeBuy
Alexei Yu. Kostygov
3oonorunyeckun UHCTUTYT PAH
YHuBepcuteTckas Hab., 1
199034 CaHkt-leTepbypr
Poccus (Russia)

Tel.: +7 812 114 0404

E-mail: alex@vs13059.spb.edu

KynurnHa Enena BnagumupoBHa
Elena V. Kuligina

WNHCTUTYT XxnmMunyeckor bruonorum un
dyHaameHTanbHo meamumHel CO PAH
np. Akagemuika JlaBpeHTbeBa, 8
630090 HoBocmbupck

Poccus (Russia)

Tel.: +7 383 333 3271

Fax: +7 383 333 3677

E-mail: kuligina@niboch.nsc.ru

Kynukos Uropb Muxannosuy
Igor M. Kulikov

HoBocnbupckuii rocyapCTBEHHbIN
TEXHUYECKUI YHUBEPCUTET

np. Kapna Mapkca, 20

630090 HoBocubupck

Poccus (Russia)

E-mail: akacooler@ngs.ru

NasapeBa MNanuHa NeHHaabLeBHa

Galina G. Lazareva

WNHCTUTYT BbIYMCNIUTENBHOW MaTeEMaTUKK U
MaTemaTunyeckon reocusmkn CO PAH

np. Akagemuka JlaBpeHTbeBa, 6

630090 HoBocubupck

Poccus (Russia)

Tel.: +7 383 330 8994

E-mail: lazareva@ssd.sscc.ru

JlazapeBa BaneHTuHa MBaHOBHa
Valentina V. Lazareva

WHcTuTyT Bronorum BHyTpeHHux Boa PAH
152742 noc. Bopok Apocnaeckas obn.
Poccus (Russia)

Tel.: +7 08547 24 124

E-mail: laz@ibiw.yaroslavl.ru

NawwuH Ceprent AnekcaHapoBuY
Sergey A. Lashin

WHcTuTyT umtonorum u reHetukn CO PAH
np. Akagemuka JlaBpeHTbeBa, 10

630090 HoBocubumpck

Poccus (Russia)

Tel.: +7 383 333 3119

E-mail: lashin@bionet.nsc.ru

307


mailto:KontorovichAE@uiggm.nsc.ru
mailto:KorovnikovIV@uiggm.nsc.ru
mailto:koroleva@niboch.nsc.ru
mailto:kuligina@niboch.nsc.ru
mailto:akacooler@ngs.ru
mailto:lazareva@ssd.sscc.ru
mailto:laz@ibiw.yaroslavl.ru
mailto:kostetsky@nt.pin.dvgu.ru
mailto:alex@vs13059.spb.edu
mailto:lashin@bionet.nsc.ru

NawwuHa EneHa AnekcaHapoBHa
Elena A. Lashina

WHctutyT katanusa um. I.K. Bopeckosa
CO PAH

np. Akagemuka JlaBpeHTbeBa, 5
630090 HoBocunbupck

Poccus (Russia)

Tel.: +7 383 330 6278

Fax: +7 383 330 8056

E-mail: iea78@mail.ru

Nuxowsan Enena BaneHTuHOBHa
Elena V. Likhoshvai
JIumHonornyeckun nuctutyt CO PAH
yn. YnaH-bartopckas, 5

664033 UpkyTck

Poccus (Russia)

Tel.: +7 3952 423 280

Fax: +7 3952 425 405

E-mail: yel@lin.irk.ru

JlornHoB UBaH AnekcaHapoOBUY
Ivan A. Loginov

WHcTutyT Brodmsukn CO PAH
AkanemMropoaok

660036 KpacHosipck

Poccus (Russia)

Tel.: +7 3912 494 455

Fax: +7 3912 433 400

E-mail: logival@yandex.ru

NyTan Anekcen BanepueBu4

Alexei V. Lutay

WHCTUTYT XmMunueckor Gronorum un
dyHAaMeHTanbHon MmegmunHel CO PAH
np. Akagemvika llaBpeHTbeBa, 8
630090 HoBocubumpck

Poccus (Russia)

Tel.: +7 383 333 3761

Fax: +7 383 333 3677

E-mail: lutay_av@niboch.nsc.ru

NyynHuHa BepoHuka AkGepoBHa
Veronika A. Luchinina

MHcTuTyT reonorum Hedtn n raza CO PAH
np. Akagemuka Konriora, 3

630090 HoBocubupck

Poccus (Russia)

Tel.: +7 383 335 6422

Fax: +7 383 333 23 01

E-mail: LuchininaVA@uiggm.nsc.ru

MakcumeHko CBeTnaHa lOpbeBHa
Svetlana Yu. Maksimenko
JIumHonornyeckun nictutyt CO PAH
yn. ¥YnaH-baTopckas, 3

664033 UNpkyTck

Poccus (Russia)

Tel.: +7 3952 425 415

Fax: +7 3952 425 405

E-mail: svmax@lin.irk.ru

Manbirud AnekcaHgp NeoprueBuy
Alexander G. Malygin

WHcTuTyT Broxmmum um. A.H. bBaxa PAH
np. JleHuHckuin, 33

119071 Mocksa

Poccus (Russia)

Tel.: +7 095 954 4084

Fax: +7 095 954 2732

E-mail: agmalygin@mail.ru

MapkeBuy BaneHTnHa CaBBMU4YHa
Valentina S. Markevich
Buornoro-noyseHHbIn nHctutyT ABO PAH
np. Ctonetusa BnagueocToka, 159
690022 BnagnsocTtok

Poccus (Russia)

Tel.: +7 4232 310 217

Fax: +7 4232 310 193

E-mail: markevich@ibss.dvo.ru

MapkenoBa Tamapa BanepbeBHa
Tamara V. Markelova

WHctutyT kaTtanusa um. I.K. BopeckoBa
CO PAH

np. Akagemuka JlaBpeHTbeBa, 5
630090 HoBocunbupck

Poccus (Russia)

Tel.: +7 383 339 7308

Fax: +7 383 330 8056

E-mail: nensy@gorodok.net

MapkoB AnekcaHap Bnagumuposuy
Alexander V. Markov
[ManeoHTonornyecknn nHctTutyT PAH
yn. NpodcotosHas, 123

117312 Mocksa

Poccus (Russia)

Tel.: +7 095 952 4006

E-mail: markov_a@inbox.ru
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MaTtBeeBa Hapexxaa BacunbeBHa
Nadezhda V. Matveeva
BoTaHunyecknn MHCTUTYT

M. B.J1. Komaposa PAH

yn. Npodeccopa Nonosa, 2

197376 CankT-leTepbypr

Poccus (Russia)

Tel.: +7 812 346 0854

E-mail: NadyaM@NM10185.spb.edu

MaTywkuH KOpun NeoprueBuy

Yuri G. Matushkin

WHCTuTyT umtonorum n reHetukn CO PAH
np. Akagemuka JlaBpeHTtbeBa, 10

630090 HoBocunbupck

Poccus (Russia)

Tel.: +7 383 333 3119

Fax: +7 383 333 1278

E-mail: mat@bionet.nsc.ru

MexeBukuH Bnagucnas BaneHTnHoBuY
Vladislav V. Mezhevikin

WHcTutyT Brocmaunkn CO PAH
Akagemropogok

660036 KpacHosipck

Poccus (Russia)

Tel.: +7 3912 494 328

Fax: +7 3912 433 400

E-mail: vlad_me@akadem.ru

MenbHukoBa Jlrogmuna MuxannoBHa
Ludmila M. Melnikova
ManeoHTonornyeckunit uHcTUTyT PAH
yn. MNpodcotosHasn, 123

117647 Mocksa

Poccus (Russia)

Tel.: +7 095 339 7911

Fax: +7 095 339 1266

E-mail: Imelnik@paleo.ru

MenbHuKoBa TaTbsiHa AHaToNbeBHa
Tatiana A. Melnikova
Bronoro-noyseHHbI nHctuTyT 1BO PAH
np. CroneTtns BnagmeocToka, 159
690022 BnaamMBocTok

Poccus (Russia)

Tel.: +7 4232 310 217

Fax: +7 4232 310 193

E-mail: melnikova@ibss.dvo.ru

MonoTtkoB Makcum BsiuecnasoBuy
Maxim V. Molotkov

NHCTUTYT XxnmMunyeckor Gruonorum un
dyHaameHTanbHo meauumHel CO PAH
np. Akagemuika JlaBpeHTbeBa, 8
630090 HoBocmbupck

Poccus (Russia)

Tel.: +7 383 335 6229

Fax: +7 383 333 3677

E-mail: Mmolotkov@yandex.ru

Moop HuHa AnekcaHapoBHa

Nina A. Moor

WHCTUTYT XnMmuyeckor Gruonorum un
dyHaameHTanbsHon meguumHel CO PAH
np. Akagemuka JlaBpeHTbeBa, 8
630090 HoBocubumpck

Poccus (Russia)

Tel.: +7 383 330 9296

Fax: +7 383 333 3677

E-mail: moor@niboch.nsc.ru

Mopo3kuH EBsreHnin Cepreesuy
Evgeniy S. Morozkin

WNHCTUTYT XxnmMmnyeckor Gruonorum un
dyHAameHTanbsHon meauumHel CO PAH
np. Akagemvika JlaBpeHTbeBa, 8
630090 HoBocubumpck

Poccus (Russia)

Tel.: +7 383 330 4654

Fax: +7 383 333 3677

E-mail: morozkin@niboch.nsc.ru

MockaneHko CBeTnaHa EBreHbeBHa
Svetlana E. Moskalenko
CaHkT-lMNeTepbyprckvin rocyaapcTBeHHbIN
yHuBepcuteT

YHuBepcuteTckasi Hab., 7/9

199034 CankT-lNeTepbypr

Poccus (Russia)

Tel.: +7 812 321 0405

Fax: +7 812 328 0541

E-mail: smoskalenko@mail.ru

MoconoB AnekcaHgp Hukonaesu4
Alevander N. Mosolov
HoBocunbupckas rocygapctBeHHas
MeAMUMHCKas akagemums

np. KpacHein, 52

630091 HoBocubupck

Poccus (Russia)

Tel.: +7 383 311 3021

E-mail: nsu@nsu.gcom.ru
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MbicuHa Bepa AnekcaHapoBHa
Vera A. Mysina

WHCTUTYT 06LLei reHeTukn

um. H.W. Basunosa PAH

yn. ['ybkuHa, 3

119991 Mocksa

Poccus (Russia)

Tel.: +7 095 135 2126

E-mail: mysina@inbox.ru

HamcapaeB Banp Bagma6asapoBuy
Bair B. Namsaraev

WHCTUTYT 06LLeit 1 akcnepMmeHTanbHoM
6uonorun CO PAH

yn. CaxbsiHoBOW, 6

670047 Ynan-Yoa

Poccus (Russia)

Tel.: +7 3012 434 902

Fax: +7 3012 433 034

E-mail: bair_n@mail.ru

HeBckui Bnagumup HukonaeBu4
Vladimir N. Nevskii

TVXOOKeaHCKWNI UHCTUTYT reorpadum
OBO PAH

yn. Pagwo, 7

690041 BnagusocTtok

Poccus (Russia)

Tel.: +7 4232 320 546

Fax: +7 4232 312 159

E-mail: nevsky@tig.dvo.ru

HukntnH Cepren AnekceeBuy
Sergei A. Nikitin

MHCTUTyT saepHon purankn

um. I'.W. byakepa CO PAH

np. Akagemuka JlaBpeHTtbeBa, 11
630090 HoBocubupck

Poccus (Russia)

Tel.: +7 383 339 4905

Fax: +7 383 330 7163

E-mail: nikitins@inp.nsk.su

O6opuH AnekcaHap AHTOHOBUY
Alexander A. Oborin

WHCTUTYT 3KONOrnn 1 reHeTuku
MukpooprannamoB YpO PAH

yn. [onesa, 13

614081 MNepmb

Poccus (Russia)

Tel.: +7 3422 446 714

Fax: +7 3422 446 711

E-mail: khmurchik@iegm.ru

O6yT Onbra TumocheeBHa
Olga T. Obut

WHcTuTyT reonorum HedTn 1 rasa CO PAH

np. Akagemuka Konriora, 3
630090 HoBocubupck

Poccus (Russia)

Tel.: +7 383 333 2431

Fax: +7 383 333 2301

E-mail: ObutOT@uiggm.nsc.ru

MapmoH BaneHTuH HukonaeBuy
Valentin N. Parmon

MHctutyT kaTanusa um. I.K. BopeckoBa
CO PAH

np. Akagemvika llaBpeHTbeBa, 5
630090 HoBocubumpck

Poccus (Russia)

Tel.: +7 383 330 8269

Fax: +7 383 330 4719

E-mail: parmon@catalysis.nsk.su

MapdeHoBa BaneHTnHa BnagummpoBHa

Valentina V. Parfenova
JIumHonornyeckun nictutyt CO PAH
yn. ¥YnaH-baTopckas, 3

664033 UNpkyTck

Poccus (Russia)

Tel.: +7 3952 425 415

Fax: +7 3952 425 405

E-mail: parf@lin.irk.ru

MapxaeB MNaBen KOpbeBU4

Pavel Yu. Parkhaev
ManeoHTonornyecknin nHcTUTYT PAH
yn. MNpodcotosHas, 123

117647 Mockea

Poccus (Russia)

Tel.: +7 095 339 9144

Fax: +7 095 339 1266

E-mail: pparkh@paleo.ru

MectyHoBa OkcaHa [NaBnoBHa
Oxana P. Pestunova

MHctutyT KaTanusa um. I.K. BopeckoBa
CO PAH

np. Akagemuka JlaBpeHTbeBa, 5
630090 HoBocubupck

Poccus (Russia)

Tel.: +7 383 330 7563

Fax: +7 383 330 8056

E-mail: oxanap@catalysis.nsk.su
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MeuyypkuH Hukonawn CaBenbeBuY
Nickolay S. Pechurkin

WHcTutyT Brnodmsukn CO PAH
AkagemMropoaok

660036 KpacHosipck

Poccus (Russia)

Tel.: +7 3912 495 319

E-mail: nsla@akadem.ru

MumeHoB Hukonan BuktopoBuy
Nikolay V. Pimenov

WHCTUTYT Mykpobuonorum

um. C.H. BuHorpagckoro PAH
MpocnekT 60-netus OkTs6ps, 7, kopn. 2
117312 Mocksa

Poccus (Russia)

Tel.: +7 095 135 3175

Fax: +7 095 135 6530

E-mail: npimenov@mail.ru

MonsikoB Hukonan dayapaosuy

Nikolay E. Polyakov

WNHCTUTYT XMMWUYECKON KUHETUKN N TOPEHNS
CO PAH

yn. NHcTuTyTCKas, 3

630090 HoBocubupck

Poccus (Russia)

Tel.: +7 383 333 2947

Fax: +7 383 330 7350

E-mail: polyakov@ns.kinetics.nsc.ru

MoHomapeHko AnekcaHap MeoprueBu4
Alexander G. Ponomarenko
ManeoHTonornyecknn nHcTUTYT PAH

yn. MNpodcotosHas, 123

117868 Mockea

Poccus (Russia)

Tel.: +7 095 339 0577

Fax: +7 095 339 1266

E-mail: aponom@paleo.ru

MonagbuH KoHcTaHTuH FOpbeBUY
Konstantin Yu. Popadin

MockoBcKkuIn rocyAapCTBEHHbIN
yHUBEpCUTET

Bopo6béBbl ropbl

119899 Mockea

Poccus (Russia)

Tel.: +7 095 939 3872

E-mail: KonstantinPopadin@gmail.com
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MonoB Ceprei BaneHTMHOBUY
Sergej V. Popov
ManeoHTOnornyeckunit UHCTUTYT PAH
yn. MNpodcotosHasn, 123

117868 Mocksa

Poccus (Russia)

Tel.: +7 095 958 0160

E-mail: serg.pop@mail.ru

Mywkapb Bnagumup CtenaHoBuy
Vladimir S. Pushkar
[anbHEeBOCTOYHbIN reonornyecknii
nHctutyT ABO PAH

np. Ctonetns BnagmeocTtoka, 159
690022 BnagnsocTok

Poccus (Russia)

Tel.: +7 4232 318 750

Fax: +7 4232 317 847

E-mail: vipushkar@vladivostok.ru

MueneHko Cepren MNeTpoBnyY
Sergei P. Pchelenko

HBI "BuomeaHdpo"

Msukosckuin 6ynbBap, 18, kopn. 1.
ocp. 312

109652 Mocksa

Poccus (Russia)

Tel.: +7 095 345 9056

Fax: +7 095 3459056

E-mail: pspp@mail.ru

PaytunaH NanuHa CepreeBHa
Galina S. Rautian
ManeoHTonornyecknin MHCTUTYT PAH
yn. MNpodcotosHas, 123

117997 Mocksa

Poccus (Russia)

Tel.: +7 095 137 4139

Fax: +7 095 339 1266

E-mail: rautian@direct.ru

Pe3HukoBa XXaHHa UnbuHu4Ha
Zhanna |. Reznikova

WNHCTUTYT cuctemaTmki 1 3Konorum
XunBOTHbIX CO PAH

yn. ®pyHze, 11

630091 HoBocubumpck

Poccus (Russia)

Tel.: +7 383 328 4938

Fax: +7 383 317 0973

E-mail: zhanna@reznikova.net
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Porosa MapuHa BnagumupoBHa
Marina V. Rogova

WHcTtutyT reorpacmm CO PAH

yn. YnaH-batopckas, 1, n/s 4027
664033 UNpkyTck

Poccus (Russia)

Tel.: +7 3952 426 820

Fax: +7 3952 422 717

E-mail: traveller-irk@yandex.ru

PoxHoB Cepren Bnagumuposuy
Sergei V. Rozhnov
ManeoHTonornyeckuit Muctutyt PAH
yn. MNpodcotosHas, 123

117997 Mocksa

Poccus (Russia)

Tel.: +7 095 339 9888

Fax: +7 095 339 1266

E-mail: Rozhnov@paleo.ru

Po3saHoB Anekcen FOpbeBuy
Alexey Yu. Rozanov
ManeoHTonornyecknit MHCTUTYT PAH
yn. MNpodcotosHas, 123

117647 Mocksa

Poccus (Russia)

Tel.: +7 095 339 0577

Fax: +7 095 339 1266

E-mail: aroza@paleo.ru

PocuHa BaneHTuHa BnagumupoBHa
Valentina V. Rossina
ManeoHTonornyeckunit nHcTUTYT PAH
yn. MNpodcotosHasn, 123

117997 Mocksa

Poccus (Russia)

E-mail: rossina@mail.ru

Py6uHwrTeiH Jlrogmuna MuxannoBHa
Ludmila M. Rubinshtein

MHCTUTYT 3KONOrnM 1 reHeTUKu
MukpoopraHmamoB YpO PAH

yn. lonesa, 13

614081 NMepmb

Poccus (Russia)

Tel.: +7 3422 446 717

Fax: +7 3422 446 711

E-mail: khmurchik@iegm.ru

CaBuyeB AnekcaHgp CepreeBuy
Alexander S. Savvichev
WHCTUTYT Mykpobuonorum

um. C.H. BuHorpagckoro PAH

np. 60-Netuns OkTabps, 7, kopn.2
117811 Mocksa

Poccus (Russia)

Tel.: +7 095 135 7977

Fax: +7 095 135 3065

E-mail: savvichev@mail.ru

CanaxytavmHoB Hapuman ®apuposuy
Nariman F. Salakhutdinov
HoBOCUBUPCKUIA MHCTUTYT OpraHU4ecKow
xvmum um. H.H. Bopoxuosa CO PAH
np. Akagemuka JlaBpeHTbeBa, 9

630090 HoBocubupck

Poccus (Russia)

Tel.: +7 383 330 9733

Fax: +7 383 330 9752

E-mail: anvar@nioch.nsc.ru

CemeHoB [muTpuit Bnagnmumposuy
Dmitry V. Semenov

MHCTUTYT XnMuueckor Gruonorum un
dyHAameHTanbHon MmegmunHel CO PAH
np. Akagemvika llaBpeHTbeBa, 8
630090 HoBocubumpck

Poccus (Russia)

Tel.: +7 383 333 3271

Fax: +7 383 333 3677

E-mail: semenov@niboch.nsc.ru

CeHHukoB AHApen FepacumoBuY
Andrey G. Sennikov
ManeoHTonornyeckunit nHcTUTyT PAH
yn. MNpodcotosHasn, 123

117647 Mocksa

Poccus (Russia)

Tel.: +7 095 339 1488

Fax: +7 095 339 1266

E-mail: sennikov@paleo.ru

CepreeBa Onbra CepreeBHa
Olga S. Sergeeva

lMepmckni rocyfapCcTBeHHbIN YHUBEpCUTET
yn. bykupesa, 15
614000 MNepmb
Poccus (Russia)
Tel.: +7 342 239 6487
Fax: +7 342 239 6852
E-mail: psv@psu.ru
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Cusbix AnekcaHgp MeTpoBuy
Alexander P. Sizykh

WHcTutyT reorpacdumn CO PAH

yn. YnaH6atopckas, 1

664033 NpkyTck

Poccus (Russia)

E-mail: alexander_sizykh@yahoo.com

CumoHoB AnekcaHap HukonaeBuy
Alexander N. Simonov

MHctutyT katanusa um. I.K. BopeckoBa
CO PAH

np. Akagemuka JlaBpeHTbeBa, 5
630090 HoBocubupck

Poccus (Russia)

Tel.: +7 383 330 7563

E-mail: san@catalysis.ru

Cknsip Onbra NMeTpoBHa

Olga P. Sklyar

WHctutyT kaTtanusa um. I.K. BopeckoBa
CO PAH

np. Akagemuka JlaBpeHTbeBa, 5
630090 HoBocunbupck

Poccus (Russia)

E-mail: olgasklyar@ngs.ru

CHurnpeBckast Hatanusa CepreeBHa
Natalija S. Snigirevskaya
BoTaHunyecknn MHCTUTYT

M. B.J1. Komaposa PAH

yn. MNpodeccopa MNonosa, 2

197376 CankT-leTepbypr

Poccus (Russia)

Tel.: +7 812 234 8464

Fax: +7 812 234 4512

E-mail: ikar@IK8851.spb.edu

CHbITHUKOB Anekcen Bnagummnposuy
Alexei V. Snytnikov

MHCTMTyT BbIYNCIIUTENBHON MaTeMaTUKK U

MaTemaTunyeckon reocdusmkn CO PAH
np. Akagemuka JlaBpeHTbeBa, 6
630090 HoBocubupck

Poccus (Russia)

Tel.: +7 383 330 8994

E-mail: snytav@ssd.sscc.ru

CHbITHUKOB Banepui HukonaeBuy
Valery N. Snytnikov

WHctutyT katanusa um. I.K. Bopeckosa
CO PAH

np. Akagemuika JlaBpeHTbeBa, 5
630090 HoBocmbupck

Poccus (Russia)

Tel.: +7 383 339 7308

Fax: +7 383 330 8056

E-mail: snyt@catalysis.nsk.su

CHbITHMKOB Hukonan BanepbeBuy
Nikolai V. Snytnikov
HoBocnbupckuii rocyiapCTBEHHbIN
yHuBEpcuTeT

yn. Muporosa, 2

630090 HoBocubumpck

Poccus (Russia)

E-mail: snytnikov@ngs.ru

CHbITHUKOB MaBen BanepbeBuy
Pavel V. Snytnikov

WHcTutyT kaTanu3a um. I'.K. BopeckoBa
CO PAH

np. Akagemuka. JlaBpeHTbeBa, 5
630090 HoBocubumpck

Poccus (Russia)

Tel.: +7 383 334 4789

Fax: +7 383 334 3056

E-mail: pvsnyt@catalysis.nsk.su

CHbITHUKOBa Onbra AnekcaHgpoBHa
Olga A. Snytnikova

MexayHapoaHbIn ToMorpaduyeckui
ueHTp CO PAH

yn. WHctutyTckas, 3A

630090 HoBocubupck

Poccus (Russia)

Tel.: +7 383 330 3136

Fax: +7 383 333 1399

E-mail: koa@tomo.nsc.ru

Co6oneBa EneHa BopucoBHa
Elena B. Soboleva

lMepmckuin rocynapcTBeHHbIN YHUBEPCUTET

yn. bykupesa, 15
614000 MNepmb
Poccus (Russia)
Tel.: +7 3422 396 487
Fax: +7 3422 396 852
E-mail: psv@psu.ru
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ComoBa Jlngusa AnekcaHgpoBHa
Lydia A. Somova

WHcTutyT Brodmsunkn CO PAH
AkagemMropoaok

660036 KpacHosipck

Poccus (Russia)

Tel.: +7 3912 494 455

Fax: +7 3912 433 400

E-mail: nsla@akadem.ru

CopokoBukoBa EkatepuHa NeoprueBHa
Ekaterina G. Sorokovnikova
JNumHonorunyeckuin nHctutyt CO PAH

yn. ¥YnaH-batopckas, 3

664033 NpkyTck

Poccus (Russia)

Tel.:+7 3952 423 280

E-mail: katrin@lin.irk.ru

CnupuH AnekcaHgp CepreeBu4
Alexander S. Spirin

WHcTutyT 6enka PAH

yn. NHcTuTyTCKas, 4

142290 MockoBckasi obnacTb, r. [MywuHo
MockoBckuin rocyaapCTBEHHbIN
yHuBepcuteT um. M.B. llomoHocosa
Bopo6beBebl ropel,

119992 Mocksa

Poccus (Russia)

Tel.: +7 095 135 2147

Fax: +7 095 135 2147

E-mail: spirin@vega.protres.ru

CtaHeBuY Apkaguin MuxannoBuy
Arkadiy M. Stanevich

WHcTutyT 3emHow kopel CO PAH
yn. NlepmoHTOBa, 128

664033 NpkyTck

Poccus (Russia)

Tel.: +7 3952 427 117

Fax: +7 3952 426 900

E-mail: stan@crust.irk.ru

CypHuHa HaTtanbsa lOpbeBHa

Nataliya Yu. Surnina

WHcTuTyT umtonorum n reHetukn CO PAH
np. Akagemuka JlaBpeHTtbeBa, 10

630090 Hosocunbupck

Poccus (Russia)

Tel.: +7 383 333 3468

Fax: +7 383 333 1278

E-mail: kol@bionet.nsc.ru

CycnoBa TaTbsiHa AnekcaHApoBHa
Tatiana A. Suslova

Oryn «YensbuHckas obnactHas ctaHuus
nepenuBaHns KpoBu»

yn. Boposckoro, 68

454000 YensbuHck

Poccus (Russia)

Tel.: +7 351 232 7894

E-mail: hla_chel@mail.ru

TapacoB [leHuc CtaHucnaBoBu4
Denis S. Tarasov

KasaHckui rocyfapcTBeHHbIN
yHuBepcuteT

yn. Kpemnesckas, 18

4200008 KasaHb

Poccus (Russia)

E-mail: dtarasov@compnera.com

TaTtapuHoB AnekcaHap BacunbeBuy
Alexandr V. Tatarinov
"eonornyeckuit nctutyt CO PAH

yn. CaxbsiHoBOW, 6a

670047 YnaH-Yas

Poccus (Russia)

Tel.: +7 301 243 3013

Fax: +7 301 243 3024

E-mail: tatarinov@gin.bsc.buryatia.ru

TectoB Bopuc Buktoposuy

Boris V. Testov

[Mepmckui rocygapCcTBeHHbIN YHUBEpCUTET
yn. Bykupesa, 15

614000 Mepmb

Poccus (Russia)

Tel.: +7 3422 396 738

E-mail: testov@psu.ru

YrapoB Buktop MBaHOBMY

Victor I. Ugarov

WHcTutyT 6enka PAH

yn. NHctuTyTCkas, 4

142290 MockoBckast obnacTb, r. MywmHo
Poccus (Russia)

Tel.: +7 096 773 8916

Fax: +7 095 632 7871

E-mail: vugarov@vega.protres.ru
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YwaTtuHckasa MNanvHa TuxoHoBHa
Galina T. Ushatinskaya
ManeoHTonornyeckunit uHcTUTyT PAH
yn. MNpodcotosHasn, 123

117647 Mocksa

Poccus (Russia)

Tel.: +7 095 339 9144

Fax: +7 095 339 1266

E-mail: gushat@paleo.ru

®dokunHa Anecsi AHaTonbeBHa

Alesya A. Fokina

WHCTUTYT XMmnueckor Gronorum un
dyHAaMeHTanbHon MmegmunHel CO PAH
np. Akagemvika llaBpeHTbeBa, 8
630090 HoBocubumpck

Poccus (Russia)

Tel.: +7 383 335 6275

Fax: +7 383 333 3677

E-mail: fokina@niboch.nsc.ru

®pucmaH Ecpum AkoBneBuy
Efim Y. Frisman

WHCTUTYT KOMNREeKCHOro aHanusa
pervoHanbHbIX npobnem ABO PAH
yn. lWonom-Anenxema, 4

679016 BupobuaxaH

Poccus (Russia)

Tel.: +7 426 222 0405

Fax: +7 426 226 1362

E-mail: frisman@mail.ru

®dypmaH [larmapa MNaBnoBHa

Dagmara P. Furman

MHcTutyT umtonorum un reHetnkn CO PAH
np. Akagemvika JlaBpeHTbeBa, 10

630090 HoBocubumpck

Poccus (Russia)

Tel.: 7 383 333 2840

E-mail: furman@bionet.nsc.ru

XacuH AnekcaHgp AnekcaHapoBuY
Alexander A. Khassin

MHctutyT kaTanusa um. I.K. BopeckoBa
CO PAH

np. Akagemuka JlaBpeHTbeBa, 5
630090 HoBocubupck

Poccus (Russia)

Tel.: +7 383 330 9109

Fax: +7 383 330 8056

E-mail: aakhassin@catalysis.ru

XycHytaumHoBa dnb3a KamunesHa
Elza K. Khusnutdinova

UHCTUTYT BUOXMMUN U TEHETUKM
YdurMcKoro Hay4Horo LeHTpa

np. OkTa6ps, 69

450054 Ydhba

Poccus (Russia)

Tel.: +7 3472 356 100

Fax: +7 3472 356 100

E-mail: ekkh@anrb.ru

LlenTanosuy Opuit NMaBnosuy
Yurii P. Tsentalovich
MexayHapoaHbIn ToMorpaduyeckui
ueHtp CO PAH

yn. NiHctutyTckas, 3A

630090 HoBocubumpck

Poccus (Russia)

Tel.: +7 383 330 3136

Fax: +7 383 333 1399

E-mail: yura@tomo.nsc.ru

Yapos Bopuc ®epnopoBuy

Boris F. Chadov

WHcTuTyT umtonorum u reHetukn CO PAH
np. Akagemuka JlaBpeHTtbeBa, 10

630090 HoBocmbupck

Poccus (Russia)

Tel.: +7 383 333 2976

Fax: +7 383 333 1278

E-mail: chadov@bionet.nsc.ru

YepenaHoBa MapuHa BanepbeBHa
Marina V. Cherepanova
[lanbHEeBOCTOYHbIN reonornyeckumn
nHctuTyT 1BO PAH

np. Ctonetus BnagusocToka, 159
690022 BnagmMBocTok

Poccus (Russia)

Tel.: +7 423 231 0217

Fax: +7 423 231 0193

E-mail: cherepanova@ibss.dvo.ru

YepewHeB Banepuit AnekcaHgpoBu4
Valerii A. Chereshnev

WNHCTUTYT MMMyHORnorum u dousnonorum
YpO PAH

yn. NepBomarickas, 91

620219 ExaTepuHbypr

Poccus (Russia)

Tel.: +7 343 374 0070

Fax: +7 343 374 0070

E-mail: chereshnev@prm.uran.ru
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YepkacoB Patmup ®épopoBuy
Ratmir F. Cherkasov

MHCTUTYT TEKTOHWUKUN 1 reon3nKm
OBO PAH

yn. Kum KO Yena, 65

680000 XabapoBck

Poccus (Russia)

Tel.: +7 4212 227 189

Fax: +7 4212 227 684

E-mail: itig@itig.as.khb.ru

YepHuubiHa CBeTnaHa MuxainoBHa
Svetlana M. Chernitsina
JIumHonornyeckun NHctutyt CO PAH
yn. YnaH-bartopckas, 3

664033 UpkyTck

Poccus (Russia)

Tel.: +7 3952 425 415

Fax: +7 3952 425 405

E-mail: sveta@lin.irk.ru

YepHoB Opuit UBaHOBUY

Yurii I. Chernov

MHCTUTYT NpoGnem 3Konorum n 3BosoLmm
mm. A.H. Cesepuosa PAH

np. JleHuHckui, 33

119071 Mockea

Poccus (Russia)

Tel.: +7 095 135 7139

Fax: +7 095 954 5534

E-mail: Isdc@genome.eimb.relarn.ru

YepHbix Uropb NeHHagbeBUY

Igor G. Chernykh

MHCTUTYT BbIYMCNIUTENBHOW MaTeMaTUKK 1
MaTemaTunyeckon reocusmkn CO PAH

np. Akagemuka JlaBpeHTbeBa, 6

630090 HoBocubupck

Poccus (Russia)

Tel.: +7 905 954 3819

E-mail: djkite@ngs.ru

YymakoB NeHHapgui AnekcaHapoBuY
Gennadii A. Chumakov

WHctutyT matematukm um. C.J1. Cobonesa
CO PAH

np. Akagemuka Konriora, 4

630090 Hosocunbupck

Poccus (Russia)

Tel.: +7 383 333 3887

Fax: +7 383 333 2598

E-mail: chumakov@math.nsc.ru

LLectakoB Ceprei Bacunsesuny
Sergei V. Shestakov

MockoBCKWI rocyaapCTBEHHbIN
yHuBepcuteT um. M.B. JllomoHocosa
BopobbeBbl ropbl 1, kopn. 12
119992 Mocksa

Poccus (Russia)

Tel.: +7 095 939 3512

Fax: +7 095 939 3512

E-mail: shestakovgen@mail.ru

Lkon3nHckun Bnagumup CtenaHoBUY
Vladimir S. Shkodzinskiy

WHCTUTYT reonormMu anmasa u
6naropogHbix metannos CO PAH

np. JleHuna, 39

677980 AxyTck

Poccus (Russia)

Tel.: +7 4112 445 811

Fax: +7 4112 445708

E-mail: shkodzinskiy@diamond.ysn.ru

LLly6eHkoBa Onbra BnagumupoBHa
Olga V. Shubenkova
JNumHonorunyeckun nHctutyt CO PAH
yn. YnaH-batopckas, 3

664033 NpkyTck

Poccus (Russia)

Tel.: +7 3952 425 415

Fax: +7 3952 425 405

E-mail: olya@lin.irk.ru

LyknuHa AnekcaHgpa CepreeBHa
Alexandra S. Shuklina
Buornoro-noyseHHbIn nHcTuTyT BO PAH
np. Ctonetusa BnagueocToka, 159
690022 BnagnsocTtok

Poccus (Russia)

Tel.: +7 4232 310 217

Fax: +7 4232 310 193

E-mail: kovalenko@ibss.dvo.ru

LymHbI Bnagummnp KoHcTaHTUHOBMY
Vladimir K. Shumny

WHcTutyT umntonorum n reHetnkn CO PAH
np. Akagemuka JlaBpeHTtbeBa, 10

630090 HoBocubupck

Poccus (Russia)

Tel.: +7 383 333 3468

Fax: +7 383 333 1278

E-mail: shumny@bionet.nsc.ru
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LyHbkoB Muxann BacunbeBuy
Michael V. Shunkov

WHCTUTYT apxeornornn 1 aTHorpadum
CO PAH

np. Akagemuka JlaBpeHTbeBa, 17
630090 HoBocunbupck

Poccus (Russia)

Tel.: +7 383 330 8463
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