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Pe3rome

HauOonee mMUpPOKO NPUHATHIM COBPEMEHHBIM CLIEHApUEM NPEOUOTUUECKON BOJIOLMY, IPUBEALICH
K MOSIBJICHUIO NIEPBBIX KJIEeTOK Ha 3emile, cuuraercs «Mup PHK» — runoretnueckuii nepuos cymecTBo-
BaHMs paHHEH Omocdeprl 3emiu, Koraa mepenada MHGOPMALUMM U BCE MPOLECCHl, HEOOXOIUMbIE AJIS
(YHKIMOHUPOBAHUS EPBUYHBIX CAMOBOCIPOU3BOASAILINXCS CHCTEM, oOecreunBanuch Monekynamu PHK.
B ocnose runoressl «Mupa PHK» snexat nBa moctynara: 1) Ha Ha4albHBIX dTalax 3apOKIACHUS KU3HH
monekyasl PHK Bemonasnm Bce GpyHKINN, HE0OX0AUMBIE I BOCIIPOU3BEACHHS U Pa3MHOKEHHs OHOII0-
THYECKUX MOJEKyI: HH(QOPMAIIMOHHYI0, KaTAIUTHIECKYIO U CTPYKTYPHYIO; 2) Ha KAKOM-TO 3TaIe 3BOIO-
LIMOHHOTO Pa3BUTHUs BO3HUKIIO pasnenenue pynkuuid Ha PHK n JIHK, nossBUIIMCh reHETHUYECKH KOIUpYe-
MblIe OCITKH M MPOU3OIIEN Mepexoa K COBPEeMEHHOMY MUPY (DyHKI[HOHUPOBAHHS KUBBIX cHcTeM. OTHAKO
aHaNM3 MOKa3bIBaeT, 4To rumore3a «Mupa PHK» mMeer ps HenmpeoqonuMBIX TPOOIeM XUMHIECKOTO U
“HGOPMALHOHHOI0 XapakTepa. CaMbIMu OOJIBIIMMU U3 HUX SIBJISIIOTCA: 4) HEHAIEXKHOCTh CUHTE3a HCXO/-
HBIX KOMIIOHEHTOB; 0) KaTacTpo(uiyeckoe BO3pacTaHHE HEYCTOWYHBOCTH ITOJNMHYKICOTHAHBIX IEMOYEK
[0 MEpe UX yJUIMHEHHUs; B) KaTaCTpO(UUECKU MaJlasi BEpOSITHOCTb 00pa30BaHUs HHPOPMALIMOHHO 3HAUU-
MBIX I1OCJIEI0BATEILHOCTEH; I') OTCYTCTBUE MeXaHU3Ma (OPMUPOBAHUS CHOCOOHBIX K 3aKOHOMEPHOMY
JIEICHUI0 MEMOpPAHHBIX BE3MKYJ, IMPOHUIAEMBIX AJIS a30THUCTBIX OCHOBAaHMHM U JPYTrMX KOMIIOHEHTOB
PHK; 1) oTcyTeTBHE ABMXKYIIMX CHII Ui epexofa oT mupa PHK k MHOrokpatHO 6osiee CI0KHOMY MHUPY

JHK-PHK. Taxum o6pazom, cuenapuii «Mupa PHK» sBisieTcs cBepXManioBepOSTHBIM.
Kntouesvie cnosa: MPOUCXOKICHUE KU3HH, TPOTOKIETKH, pHOO3UMBI, TpeOHOTHIECKas BONIOIH,

TUTICPIUKIIBI.

BBenpenne

[Ipoucxoxaenue KU3HU HA 3emiie SIBIISAETCS OJHOM U3
HauboJee )KUBOTPETCUIYIMX 3ara oK JUIs YeJIOBeUeCcTRa.
Oroii mpobieMe MOCBSIIEHO OTPOMHOE KOIUYIECTBO HAyd-
HBIX U (PHIIOCO(CKUX TPY/OB, aHATH30M BO3MOXKHBIX CIIe-
HapHEB 3aHUMAIOTCS MHOXKECTBO MCCIICJIOBATENICH Pa3HBIX
obnactell HayKH.

Cuenapuy TPOUCXOXKACHHUS JXKM3HM Ha 3eMJe MOX-
HO YCJOBHO pa3[eNHUTh Ha TPH TPYIIIBL: () THMIOTE3BI
Camopa3BuTHS, TIPEIIOararoie ciIyJaifHoe caMmo3a-
POXIIECHHE JKU3HH B CICHUAIU3UPOBAHHBIX TPEONOTH-
YECKUX YCIOBHIX U MOCIEIYIONYIO 3BOJIOIHIO Ha OCHO-
BaHWM CIIyYalHBIX W3MEHEHHH, OOpbObI 3a CyIIecT-
BOBAaHHE U ECTECTBEHHOro ot1Oopa; (0) TrHUMoTe3b
I[Mancnepmuu, mpenmnonaramIme 3aHeCeHNe MPOCTEHIITNX
¢dopm xu3un n3 Kocmoca; (B) runoressl TBopeHust, mpea-
MoJIararIue BaXXHYH poiib Beiciiero Pasyma B mpowuc-
XOXJICHUU W SBOJIONMH KM3HHM Ha 3emie. [loapoOHsrit
aHaJM3 BCEX ATUX CIICHAPUEB BBHIXOIUT 33 PAMKH JaHHOW
paboTEI, TETpI0 KOTOPOH SBISCTCS aHAJIN3 THIIOTE3HI

«Mupa PHK» — oHOIf U3 OCHOBHBIX THIOTE3 CLEHAPUS
CaMopa3BUTHA.

OcHoOBHbBIE TeOpUHU ClieHAPHUS
CamopazBurus

JBe Teopun, cozmannsie B XIX m XX Bekax, jiexar B
ocHoBe crieHapusi CamopazButHs. T0 — Teopus Yapib3a
Hapsuna (1809—1882) o mponcxox/1eHUN BHUJIOB U TEO-
pus Anexcanapa Omapuna (1894—1980) o camo3zapoxe-
HUM KU3HU Ha 3emiie. B pamkax Teopun OnapuHa KU3Hb
€aMo03apouIach Ha JOCTATOUHO PaHHEH CTaJuM CyIIECT-
BOBaHUS 3eMJIM B pe3yJbTaTe yIayHOro codyeTaHus ¢u-
3UKO-XUMHMYECKUX yCIOBUil. 3aTeM mpocTeiimune 61oioru-
YEeCKHe OPraHW3MbI MPOTPECCHBHO 3BONIOLHMOHUPOBAIIH,
MIOCTETIEHHO YCIOXHSACH HA OCHOBAHHUHM NIPABHJI, TIPEJIIO-
KCHHBIX JlapBUHBIM: CIIyJaiiHBIX M3MEHEHHH, OOpHOBI 3a
CYIIIECTBOBAHHE M ECTECTBCHHOro ordopa. Ha pyccxom
SI3BIKE TIOJIPOOHOCTH M3JIOKECHBI BO MHOTHUX KHHTAX (CM.:
Hampumep, [1—4]).
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B pamkax cuenapus CaMopa3BUTHA >KU3Hb Ha 3€M-
Jie — pe3yJbTaT YHUKAIBHOTO COBIaIeHUs COOBITHI. OHa
3apoJIMiIach KakK CIIEJACTBUE CIOHTAHHOTO XHMHYECKOTO
CHHTE3a M CaMOOPTaHM3aIMN MOJIEKYI. EcTeCTBEHHBIN OT-
O0op u HempepbiBHAas O00phOa 3a BBDKMBAaHWE — CHadaja
MOJICKYJ, MOJIEKYIISIPHBIX KOMILUICKCOB, 3aTe€M MpOCTeii-
IIMX OJHOKJICTOYHBIX M, HAKOHEI, MHOTOKJIETOYHBIX Opra-
HU3MOB — IIPHUBEIH K TOMY OTPOMHOMY, YIHBHTEIHEHO
TapMOHUYHOMY pPa3HOOOpa3uio OMOJOTHYECKOH >KU3HH,
KOTOPYIO MBI HaOJI0JjaeM B HACTOSIIEE BPEMs.

Teopust [lapBuHa mpeanoyiaraeT MmoCcTeeHHOe YBEIH-
YeHHE BHUJIOB, IPOUCIIEAIINX «OM KAKO20-HUOYOb 00HO20
npomomuna » [5]. HecMoTpsi HAa MHOKECTBO aTak B MeEp-
BBIE T'OJIbI CBOETO CYIIIECTBOBAHUS, a TAKXKE B MOCIEIYIO-
[IMe TIEPUOJIbI PA3BUTHSI HAYKH, TCOPHS TIOTY4YHIIa IUPO-
koe nmpusHanue. Coznannas B Hauase 40-x rogoB XX Beka
CHHTETHYCCKAsT TEOpPHUS ODBONIONWH AaKTHBHO pa3BHIIA
OCHOBHEIC TOJOKEHUs /lapBUHA, BKIIIOUYMB HOBBIC JKCIIE-
pPUMEHTaNbHBIC JaHHBIC U3 TEHETUKHU, MOJICKYJISIPHOH OHMO-
JIOTHH U APYTHX 007TacTeH OMOIOTHH. DTO MO3BOJIHIIO CIIIe
Oonee ykpenuth Teoputo [lapBuHa, oHa cTana JOMHHHUPY-
IOLIEe eCTeCTBeHHOHAYYHOM KOHLENIUed B OHOJIOTHH U
IpeBpaTWIach PaKTUUECKU B €JMHCTBEHHYIO HAyUHYIO Te-
OpHIO, C IOMOIIBIO KOTOPOW TBITAIOTCS 0OBSACHUTH IMOSIB-
JIEHHE OTPOMHOTO Pa3HOOOpPa3Hs BHIIOB JKUBON MPUPOIBI
Ha Haiel ruiaxere.!

OpHako ¢ mpu3HaHWEM TeopuH JlapBHHA, MPEIIOKUB-
IIIETO MTOCTETICHHOE YMHOKEHUE BUIOB (O KAKO20-HUOYOb
00H020 npomomunay, ¢ HOBOH CHIION BO3HUKIIA ITpodiema:
OTKy[Zla, KaKUM 00pa3oM TIOSIBHJICS STOT MEPBBIN €IUHBIH
oo npenok? HeoOxomum ObUT (GyHIaMEHT, MO3BOJISIO-
i 0OBSICHUTB, KAKMM 00pa30M M3 HEXKUBOIM MaTepHH 3a-
POAMINCH TPOCTEHIINE OUOTOTUUECKHE CUCTEMBI?

TakuM (QyHIAMEHTOM OKazajach TEOPHUS CaMO3apoK-
JICHUS JKU3HU Ha 3emiie IMyTeM XUMHYECKOH SBOJIIOLHU.
ITpennoxennas B 1924 roxy Anekcannpom MBaHoBHYEM
OmnapunbeM [11] u pacuupennas B 6oJiee Mo3AHUX U3AaHU-
sx [12—14], ona umena OorpoMHbIN yCHeX MpexkJe BCEro
Cpei HEOJapBUHUCTOB. BO MHOTHX KHUTaX ¥ Y4eOHBIX T10-
COOMSIX OHA JI0 CHX TIOp M3JIaraeTcs Kak OJIMH U3 Haubolee
BEPOSATHBIX CICHAPUEB IMPOUCXOXKICHUS KU3HU Ha 3eMIIC.

B cxemarnueckoM wusnoxenun OnapuHa *XHU3Hb Ha
3emMiIe BO3HHKIIA B TICPBOHAYATEHO IPUMHUTHBHON OECKHUC-
JIOPOJTHOM aTMocdepe, COCTOSABIICH U3 aMMHaKa, METaHa,
VTJICKHUCIIOTO T'a3a U IMapoB BOJBI, B HECKOJIBKO OCHOBHBIX
CTaIUN:

— XUMHYecKasi 3BOJIIOLHUS, B pe3yJbTaTe KOTOPOM
BO3HUKJIM OpraHHYECKUe BEIeCTBa;

— OpraHuyeckasi 3BOJIOIHUS, B pPe3yJIbTaTe KOTOPOH
BO3HHKJIU OCIIKU U Apyrue OHOJIOTMYECKU Ba>KHBIC MOJIE-
KyJnsl (caxapa, ATD u ap.);

— MpeadnoJoruyecKasi IBOJIONMSA, B X0JI¢ KOTOPOH
00pa30BBIBAINCH CJIIOKHBIC OMOMOIUMEDPHI, 3aKITIOYCHHBIC
B KOallepBaTHbIC KaIUIH;

1 Heo6Xx041MO MOIUEPKHY Th, YTO B HACTOSIIIIEE BPEMSI HAKO-
MHWJIOCh OTPOMHOE KOJINYECTBO apTyMEHTOB, CTaBAIIMX IO CO-
MHEHHE MPEICTABICHUS O TOM, YTO HA OCHOBAHHUHU 3TOW TEOPUH
BO3MOKHO OOBSICHUTH BOSHHKHOBEHHE OTPOMHOI0 pa3HOOOpa-
3151 BUJIOB, CYIIECTBYIOLINX Ha HAIlIel T1aHeTe (CM., Halpumep,
[6—10]).

— OmoJIormuYecKasi IBOJIIONMS, B PE3yJIbTATe KOTOPOM
BO3HUKJIM TPOTOKJIETKA U MPOCTEHUINNE OJHOKICTOYHBIC
OpTaHHU3MBI.

ITonpoOHEIit aHanMu3 TOI TEOPHM HE BXOAMUT B PaMKH
JaHHOU paboThl. OTMETHM TOJIBKO, UTO B CBETE COBPEMEH-
HBIX 3HaHUI Teopust OmapuHa MpeaCTaBIsieT co00H HEy-
JIOBIICTBOPUTEILHBIN CIICHAPHIA, OCHOBHBIMH TIPOOIeMaMH
KOTOPOTO SIBIISIOTCSI:

— CXEMaTH4YHOCTh M MaJ0000CHOBAHHOCTh apryMeH-
TaInu;

— OTCYTCTBHE HAJICXKHOTO MeXaHu3Ma (yHKIIHOHUPO-
BaHMSI MPOTOKJIETOK — KOHCEPBATUBHBIX Karelb (Koarep-
BaTHBIE KaIlJIM HE MOTYT 3aKOHOMEPHO U MHOTOKPATHO Jie-
JIUTHCS, HET MEXaHW3Ma W30UpaATEIIbHOIO HAKOIUICHUS B
HUX HEOOXOJIMMBIX KOMIIOHEHTOB, 00ECIICYMBAIOIINX HX
Pa3sMHOXKEHHE U YHEPTETHKY);

— OTCYTCTBHE KOHIENIMA HHPOPMAIMOHHBIX MPO-
rpaMM.

Hecmotpst Ha 3TH npoGnemsl, Teopuss Onapuaa OblTa
IIMPOKO TMOJJEpKaHA MEXIAYHAPOJIHBIM HAay4YHBIM CO00-
IIECTBOM W CTHUMYJIMPOBaJa MPOBEACHIE OTPOMHOTO YHC-
Jla AKCIIEPUMEHTOB IO TPOBEPKE BO3MOKHOCTH CHHTE3a
MIPOCTEUIIINX KOMITOHEHTOB KMBOW MaTepun. OTpOMHBIN
pe3onanc uMena padora Crennn Muuiepa (1953 r.) [15],
B KOTOPOW CHUMYJMPOBAINUCH YCIOBUS BBICOKOM IPO30BOU
AKTUBHOCTH M MCTIOJB30BaJIaCh CMECh T'a30B, U3 KOTOPBIX,
Kak mpenrnonaraioch OMapuHbIM U JPYTUMH, COCTOsUIA
npeBHsist atMocdepa. OKka3alioch, 4TO B YCIOBHSIX OSCKHC-
JIOPOJIHOM aTMOC(hepbl MO BO3JCHCTBUEM dIIEKTPHUECKUX
paspsoB MOTYT OBITh MOJTYYEHBI HEKOTOPBIE aMHUHOKHC-
JIOTBI — TJIMIMH, aJlaHUH, ¥ B 3HAYUTEJILHO MEHBIIUX KO-
nuyecTBax — acnaprar [15]. YUepes HECKOJIBKO JIET, B MO-
TU(GUIIIPOBAHHBIX YCIOBUSIX dKCIepuMeHTa Mmiuiepa, B
JIOTIOJTHEHUE K aMUHOKHCIIOTaM ObLT IOy4YeH CHHTE3 He-
KOTOPBIX MPEANISCTBEHHUKOB ITyPHHOB U aJIEHUHA, OHO-
ro u3 Hykineotunos, Bxoasmux B coctaB /JJHK m PHK
[16—18]. Kazanocsk, 4To Hali/IeH MyTh AOKa3aTEIhCTBA Ca-
MO3apO’KJICHUS KU3HHU Ha 3eMIIe U OH MOXKET COOTBETCT-
BOBarTh cuieHapuio OmnapuHa.

OpHako 1Mo Mepe pa3BUTUS 3HAHHI 00 YCTPOICTBE Kile-
TOK CTaJi0 OYEBUJHO, YTO BICUATISIONIAE PE3YIbTaThl
OTIBITOB MO CHHTE3Y HEKOTOPBIX aMHUHOKHUCIOT U HYKJICH-
HOBBIX KUCJIOT HE MPUOIMKAIOT K PEHICHUIO POOJIEeMBbI, a
Hao0opoT, — yaansroT. OCOOEHHO SCHO ATO MOHUMAJH
YYEHBIE, 3aHHMAIOIIUECs] MPOUCXOKIICHUEM TeHETHYECKOTO
kona. J{yist HuX ObUIO OYEBHJIHO, YTO B OCHOBE (DYHKIIOHU-
POBaHMS KJIETOK U )KUBBIX OPTaHU3MOB JISKUT UH(DOPMAITHSL,
sanmockenHas B JIHK. Bosee Toro, HakammmBammch mToKaza-
TEJIbCTBA OIPOMHOM CIIO)KHOCTH W MHOTOKOMITOHEHTHOI,
MHOTOCTAJTMHON OpraHM3aIlA MOJIEKYJISIPHBIX TPOIECCOB,
OnpeeISIFONMX (DYHKITMOHUPOBAHUE KHUBBIX CHCTCM.

brimo mokazaHo, 94T0 pUOOCOMBI, MOJICKYJISIPHBIE Ma-
IIUHBI CUHTE3a OENKOB, MPEJCTABISIOT COOOM CIIOKHEH-
1IUe, Ype3BbIYaliHO TOYHO OPTaHU30BaHHBIC OJIOKU, COCTO-
SIIUe W3 JECATKOB OenkoB.2 Bojee TOro, KaKiablid dTall

2 st uHpopMaIuu: puboCOMbI BCEX KHUBBIX OPraHU3MOB CO-
CTOSIT U3 IBYX CYObEIMHHI — MaJIOi CyObeIMHHIIBI, KOTOPAst 1e-
koaupyet uHpopmanuto ¢ mosekya Mmatpuanbix PHK (MPHK), u
00JIBIION CYyOBEIUHUIIBI, KOTOpash KaTalIU3UPyeT 0Opa3oBaHHE
MCMITHIHOM CBSI3H MEX/y PACTYLICH MOJUICITHIHON IEMOYKOM
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Puc. 1. Cxematuueckoe npejacraBienne «llenTpanbHoi 1ormMe (a), MoneKysipHbIX GyHKIui B «Mupe PHK» (6) u «CoBpemeH-
HOM MHpe» (8).

cuutbiBanus nHpopmaruu ¢ JJHK, hpopmuposanus PHK u
CHHTEe3a OEJIKOB CTPOTO YNPaBJIsAeTCsI MHOTUMH CIEIHaHU-
3UPOBAHHBIMH O€JKaMHu, O0ECIEeYUBAIOIIMMH BBICOKYIO
TOYHOCTb U CKOPOCTH MPOLIECCOB cHHTe3a OenkoB. Crano
OYEBUJIHBIM, UTO clieHapuii OnaprHa CIMIIKOM YIPOILEH-
HBIii: B HEM HE YYUTBIBAETCS CTEIIEHb CII0KHOCTH KIIETOY-
HOW OpraHW3allii, BaXHOCTh MOJICKYJISIPHBIX MPOLIECCOB
nepeayn HacleICTBeHHOM MHPOPMAIIUY 1 HAJTMYHE TeHe-
THYecKoro kKojaa. HyHo ObUTO MCKATh IpYyrue MyTH.

I'mmore3a «Mupa PHK»

OcobenHOl TIperpaion st Co3aHusi 000CHOBAHHOTO
CIIEHApHs CIyYalHOTO CaMO3apOKICHHS CTajla IEHTPab-
Hasl IOrMa MOJICKYJISIpHOM Ouomnoruu (puc. 1, a), corimacHo

Oyayuiero Oeska U Kax/10# mocieayoniei aMuHOKHCI0TOH. Ma-
nast cy0ObeJMHULIA COCTOUT U3 OAHON MOJIEKYJIbI pHOOCOMaIbHON
PHK u 30—40 GenkoBbix MoJieKyJ1. bounbliast cyObeiMHUIA CO-
nepkuT Tpu THna pudbocomanbHoit PHK u 40—50 Oemkos.
OT0 — Ype3BbIUANHO CII0KHO U TOYHO YCTPOCHHbIE MaKpOMOJIe-
KyJISIpHBIE aHCAMOJIH, KOTOPbIE OCYIIECTBIISIOT CHHTE3 ITOJIUIIETI-
TUJHBIX LENOYeK M3 AMUHOKUCIOT OJarojapsi Cla)KCHHOMY
B3auMozeicTBHIO Mexay Monekynamu PHK u GenkoBbIME KOM-
IUIEKCaMHU.

KOTOpOW cuHTe3 OenkoB mpoucxoaut mo cxeme JJHK—
PHK—o0enok 1 GyHKIUM IBYX BaKHEHIIUX OHOIOIMME-
POB — HYKJICMHOBBIX KUCJIOT U O€JIKOB — CTPOTO pasrpa-
Hudensl. IHK u PHK npezacraBisnuchk UCKIIOUUTENBHO
XPaHUTENSIMU F'eHeTHYeCKO nHpopmanyu, 61aroaaps Ko-
TOPOU CHHTE3UPYIOTCS crierududeckue OeIKu, a KaTalu-
THYECKUE M CTPYKTYpHBIC (YHKIUH, 0OECHEeUMBAIONIHC
cuntbiBanue nHGopmanuu ¢ JJHK u MHOTHE npyrue mpo-
[IECCHI, MPUMUCHIBAINCH NCKIIOYUTEIBHO OenkaM. OqHu
BHIBI MOJICKYJI HE MOTYT CYIIECTBOBATh 0€3 IPYTUX H HE
OBUTO SICHBIX HMICH, KaK OHM MOTJIH BO3HUKHYTh M KakKou
THUI OMOIIOINMEPOB TOSBUIICS TIEPBBIM.

[Ipeonosners 3Ty mpobdiieMy «KypuLa—sHLo» HO3BO-
nuna runoreza «Mupa PHK», mpemnoxxenHas B KOHIE
1960-x rT. y4eHbIMU, 3aHUMAIOIUMHUCS BOIIPOCAMH TPO-
HCXOX/JICHUS ¥ DBOJIFOIIUY TeHeTH4eckoro koaa [19—21].
l'umoTe3a mocTyiupoBaja, 4To MEPBOM MOSBHUBIICHCS Ha
3emMiie XMMUYECKOH CHCTEMOMH, CTIOCOOHON K MAaTPHUHOMY
caMOBOCIIpOM3BeIcHHI0, OblT Habop Monekyn PHK. dak-
TUYECKH B OCHOBE THIOTE3HBI JIEXkKAT JBa rnocrynara. 1. Ha
HayaJbHBIX JTallax 3apOKICHMs KU3HM CYLIECTBOBAIU
moutekyibl PHK, KoTopbie BBITIONHSITN Bce (DYHKIUH, He-
00X0IUMBIE JIJIT BOCIIPOU3BE/ICHUST U Pa3MHOKEHHUsS OHO-
JOTHYECKUX MOJIEKYT: MH()OPMAIIMOHHYIO, KaTaIUTHUe-
CKYIO U CTpYKTypHYIO (puc. 1, 6). 2. Ha xakom-To sTamne
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Puc. 2. Ctpykrypa camoro maneHbkoro pubosuma (hammerhead), yuactBytoriero B perunkaiuu supycHoit PHK.

Bropuunas (cresa) M KpuCTAILTHYeCKas CTPYKTypa ¢ paspemnennem 2.6 A (cnpasa). CTpenkoii (c1e6a) U CBETIIBIM IBETOM (C1paga) TTOKA3aHbl HyKJI€0-
THIbI, BAYKHBIC /TSI KATATUTUYECKO# akTUBHOCTH (13 padot [22] u [26]).

pasButus «Mupa PHK» mpowusonuio paznencaue pyHK-
LU, CUCTEMBbI YCIOKHUIMCH U TPOU3OILEI NePeXo.l K co-
BPEMEHHOMY MHUpPY (YHKIMOHHUPOBAHUS JKHBBIX CHCTEM
(puc. 1, 8).

CornacHo 3Toi ujee, HeKoTopble THIbI MoJiekys PHK
JIOJDKHBI 00JIaJiaTh KaTaJTUTHYECKUMHU (PYHKIHUAMH, MO0
TOJIBKO HAJIMYME ATUX (PYHKIUN Y TOTUHYKICOTHUIOB MOT-
710 OBl IPUBECTH K (POPMHUPOBAHHIO CBOCOOPA3HOTO MHpa
camoBocnpousBoasamuxcst mojekyn PHK u ee mpoussosa-
HBIX KaK OCHOBBI 3BOJIOIMH TIepBUYHON Omochepsl. OT-
KkpeiThe B 1982 roay pubo3umMoB (puc. 2), TOJTHUHYKICOTH-
JIOB, COCTOSIIINX Kak MUHUMYM U3 40—160 HyKII€OTHIOB
[22] n umeromux kKatanmutndeckue Gynkmuu [23, 24], cta-
JIO Ype3BbIYAiHO Ba)KHBIM apryMEHTOM MJIsl TOH HJAEH.
UYepes Heckobko JieT (B 1989 rosy) 3a OTKpBITHE pHOO3H-
MoB Tomac Llex u Cunneit AnbtMan nonyuunu Hobenes-
CKYIO [IPEMHIO, a 32 TUIIOTE301 3aKPEenHIOCh MPeaoKeH-
Hoe ['mnpbeprom umst «Mup PHK» [25].

IIpunsras ¢ suTy3uazmom runoresa «Mupa PHK» no
CUX TIOp paccMaTpuBaeTcs Kak HanOosee yOeauTenbHbIH,
IpUIIEeANH Ha cMeHy Teopun OnapuHa (yHIAMEHT Ha-
YallbHBIX 3TAIOB MPOUCXOXKICHHUS KU3HU Ha 3emie. B mo-
JIb3y HTOM TUIOTE3bl UMEIOTCS KaK XUMUYECKHE, TaK U
OHMOJIOTHUeCKre apryMeHThl [27—32], KOTOopbie MpHBIIe-
KaloT MpeK/Ie BCeTo (PYHKIIMOHATHHBIMIA CBOMCTBAMH MO-

nexysn PHK. TlpencraBnss co0oi MOTWHYKICOTHIBI, CO-
CTOSIIME U3 BCero 4erbipex cyobenuuui], PHK momo6HO
OenkaM crtocoOHBI (HOPMHUPOBATE PA3HOM CI0KHOCTH TpE-
TUYHBIE CTPYKTYpPbl M KaTaJIU3UPOBATh IIUPOKUNA CIIEKTP
XUMHUYECKUX mpeBpameHuit [22, 31]. Jpyrumu cioBamu,
PHK o6usagaror Habopom Qpynkuuid, npucymmux kax JHK,
Tak ¥ OCIKaM, a UMECHHO:

1. Kopumpyromas: 8 PHK moryr coxepxxarbcs mpo-
rpaMMBbl i 6enkoBoro cuHTesa (aHanornyno JJHK).

2. PenyiMkaTHUBHAas: KONMPOBAHUE TIOCIICAOBATEIBHO-
creit HykineotunoB (ananornyHo JJHK).

3. CtpykrypHas: PHK croco6ubI hopmMupoBaTh Tpex-
MEpPHBIE CTPYKTYPBI (aHAJIIOTUYHO OEJKY).

4. Y3unaBareabHas: PHK crmocoOHBI pacnio3HaBate u
cnenr(pUIecKy B3aNMOACHCTBOBATH C APYTHMHU MaKpOMO-
JIEKyJIaMU U JIMTaHAaMU.

5. Katanutuueckasi: PHK criocoOHBI ocymiecTBisTh
cnenu(UIecKuil KaTanu3 XUMHISCKUX peakuuil (pudo3u-
MBI).

[Mockoneky PHK crocoOHBI BBIOTHATH OCHOBHBIE
¢byHKIMY, TpUcymue Kak HocutemsiM mporpamm (JJHK),
TaK ¥ OCHOBHBIM ()YHKIIMOHAIILHO CTPYKTYPHBIM 3JIEMEH-
TaM XHUBOI Matepun (OenIKam), TO MOXKHO MPEAINOJIaraTh,
gro ancam6Osu Mosiekyn PHK ¢ pasHeIMu B3anMo10mosHsI-
IOIMMH (PYHKIASIMHI MOTYT OBITh CAMOIOCTATOYHBIMU IS
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Puc. 3. Tunorernyeckasi cxemMa OCHOBHBIX STAIOB MPOUCXOXKICHUS M Pa3BHUTHS KU3HH HA 3eMIIe B paMkax rumortes3sl «Mupa PHK»
(Momud. u3 padot [28]).

TOTr0, YTOOBI CO3/1aBaTh CUCTEMbI, 00ECIEUNBAIOIIUE METa-
601113M, CTPYKTYPOOOpa30BaHUE, PEIUIUKALIIO U (hepMeH-
TaTUBHBIM Katanu3. Jpyrumu cioBamu, aHcam6mu PHK
MOTYT OBITH MPOTOTHIIAMH KUBBIX CHCTEM, CIIOCOOHBIMU
(opMHpoOBaTh (PYHKIIMOHAIBHBIN, CIIOCOOHBINH K CAaMOBOC-
IIPOU3BEJICHUI0 MOJIEKYJISIPHBIM MUp.

Takum obpazom, «Mup PHK» — 310 rumorermye-
CKMIi IepyroJ] CyIeCTBOBaHUS paHHEH Onocdepsr 3emi,
Korna uHQpopmarus, HeoOXoaumMas i QyHKIIMOHUPOBA-
HUSI TICPBUYHBIX CAMOBOCIIPOU3BOSIINXCS CHCTEM, TaK
JKe KakK U pepMEeHTATHBHAS aKTHBHOCTD, 00ECTIeYHBAOMIIA
3TH TPOIECCHI, MPOou3BOIIINCh Mostekynamu PHK ¢ mo-
MOIIbIO METAJUIOB, MYPUHOB U APYIHX HU3KOMOJEKYJSp-
HBIX KodaxTopos [25, 28, 33].

OCHOBBIBAsICH Ha 3TOM CLEHAPHUHU, CO3[]aHA THIIOTETH-
YyecKasl CXeMa M BPEeMEHHAs I1IKaja OCHOBHBIX TAIOB MPO-
MCXOXKJICHUS M pa3BUTHUs ku3HU Ha 3emie (puc. 3). [pen-
roJyiaraercsi, 4to B nepuoi 4.2—4 MipJ JIeT TOMy Hazal,
[I0CJIC YCTAHOBJICHNUS HAa TIOBEPXHOCTHU IUIAHETHI TEMIIepa-
TYpPHBIX yCJIOBHH, MO3BOJIIOIINX CTAOMIBHOE CYIIECTBO-
BaHUE THIPOCPEpPHI, CTaIM CIIOHTAHHO (OPMHUPOBATHCS
CIIOKHBIE OPTaHWYECKHE MOJICKYJBl. HekoTopeie u3 HUX
MPEICTaBILIN COOOM «CTPOUTETBHBIC OJOKH» OyAyIInX
JKHBBIX CHCTEM: aMUHOKHCIIOTHI, caXxapa, IYPHHBI, THPH-
MUJIMHBI ¥ KHPHBIE KHCIOTHL. B 3TOM «mipednornyeckom
OyiboHe» Ha MpoTskeHuu npumepHo 200 muH neT op-
MHUPOBAJIUCh Oojee CloxHbIe (hopMbl MOMUMEpoB. Heko-

TOPBIE THUIIBI IOJUMEPOB MIPHUOOPEIH CIIOCOOHOCTh K MaT-
pu4YHOMY KomupoBaHHI0. DTo OblTH Mosyekynsl PHK. Te
MIOJIMMEPBI, Y KOTOPBIX IMPOU3BOICTBO HOBBIX KOMHIA Tpe-
BBIIIAJIO CKOPOCTh JeTpajialilii, U COCTABWIM IOYBY IS
BO3HUKHOBeHUs «Mupa PHK», koTopblil IpocyLiecTBOBal
npumepHo 400 miH set, 1o 3.6 MiIp[ JIeT TOMY Ha3al, 1o-
CJI€ Yero TOSBHITUCH MEPBBIC OJJHOKIECTOYHBIEC OPTaHU3MBI,
ucnonsayromme JJHK, PHK u Genku s cBoero cymiecrt-
BOBaHMS U pa3MHOXKeHHs [28].

B Hacrosiee Bpems CyLIECTBYET HECKOJIbKO I'MIIOTE3
«Mupa PHK», oTnmruaromuxcst IpeirmooKeHUsIMA O TOM,
4yT0 npenniecrBoBaio Mupy PHK, kakoii Gbiia meTabosu-
gecKas CIIOKHOCTh NPEOMOTHYECKHX CHCTEM U KaKylo
pPOJb UTpald Malble MOJEKYIBI-KO(aKTOPHI, BO3MOKHO
nentuabl, B xumun «Mupa PHK» [34—36].

IIpoBepku runore3st «Mupa PHK»

MHorune aBTOpHI MPOBOIIIIHN B TaOOPATOPHBIX YCIOBH-
sIX aKcniepuMeHTsI 1o 3Boditorinn PHK, pacemarpusast ator
MOJIX0J1 KaK MOJIeNIb ecTecTBEHHOU aBomonny B mupe PHK
W IIpeAroaras, 4To TaKoro poja npoLecchl MOTJIH [IPOUC-
X0IuTh B mpebuoruyeckoit cpene [37—39]. Onnako B
3TUX paboTax UCHONB30BANUCH HE TOJBKO CTPOTO 3aIlia-
HUPOBAHHBIE 1a00PATOPHBIC YCIOBUS, HO TAKXKE Crenu(pu-
yeckue OeNIKH, CylecTBOBaHUEe KOTOpbIXx «Mup PHK» He
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npennonaraet. Hampumep, B padotax Joyce u coTpynHu-
KoB [38, 39] ucnonp3zoBanuchk oOpaTHas TPAHCKPUITA3a U
PHK-nonumepasa — cl10)kHO OpraHU30BaHHBIE BBICOKO-
crienduueckre (HEepMEeHThI, KOTOPhIE HE MOTJIH CYIIIECT-
BOBAaTh B ITPEOMOTHYECKHUX YCIOBHUSX.

Hpyroii knacc 3KCIEepUMEHTANIbHBIX MPOBEPOK OCHO-
BBIBAJICA HA CUHTE3€ MOJIMHYKJIEOTHIOB B MCKYCCTBEHHBIX
YCIIOBHUSX, HE COOTBETCTBYIOIIUX HHUKAKUM MBICIMMbBIM
YCIIOBUSIM, KOTOPbIE MOIJIM Obl BOSHUKHYTb CIy4alHO Ha
MTOBEPXHOCTH ITUIAHETHI, B BOAE WJHU B JIOKAJIBHBIX MPO-
cTpancTBax* [40—42].

OueHb BayKHBIM apryMeHTOM B noub3y «Mupa PHK»
SBUJIMCH OMBITHI 110 HAIPABIECHHOH 3BOJIONMM pPUOO3U-
MoB [22]. beimn nmomyvensr mHOrHe PHK-depmenTs!, pu-
003MMBI, KaTaIM3UPYIOIINE CHHTE3 HYKICOTHAOB [43],
PHK-nomumepuzanmio [44], aMmuHOAeTUIIMPOBAHUE TPaH-
cnioptHoi PHK [45] n hopMupoBaHue NMENTUIHBIX CBS3CH
[46]. OmHako >Tu HAOJIIOJACHHS BBIMOJIHEHBI TAKKE B HC-
KYCCTBEHHBIX YCJIOBMAX, [P BMELIATEIbCTBE YEJIOBEYe-
CKOI'0 MHTEJUIEKTA, U CYLIECTBYET OIPOMHBIN, TOUHEE CKa-
3aTh, HEMIPEOAOIMMBII Pa3pbIB MEXKIY ITUMH JaHHBIMU U
Hay4yHbIM IIOHUMaHueM Toro, Obl1 11 Mup PHK 1 kak on
BO3HUK.

IIpodaemsr «Mupa PHK»

Hecmotpss Ha OrpoMHYI0 IONMYJISIPHOCTH TI'MIIOTE3BI
«Mupa PHK», HakamiBaetcs Bce OOJbIlIe TaHHBIX, yKa-
3BIBAIOLINX Ha CYIECTBOBAHUE NIPEMSTCTBUNA, KOTOPBIE JIe-
JIAIOT 3Ty TUIIOTE3Y Ype3BbIUaifHO MajIoBepOsATHON. Brine-
JIM YETHIPE OCHOBHBIE IPOOJIEMBI XHMUYECKOT0 1 HHDOP-
MalMOHHOTO  XapakTepa: BO-NEPBBIX, XUMHWYECKHI
CHHTE3 HYKJICOTHIOB; BO-BTOPBIX, (JOPMHPOBaHHE II0-

3 Jlnis M30UpaTeNbHOrO YCHJIEHHS KaTaJuTHYECKOU aKTHB-
noctu PHK aBTopsl ucnons3oBanu yciaosus: 10-5 to 10! nM
RNA, 2 mM kaxpaoro nykineotuarpudocdara, 0.2 mM kaxaoro
ne3okcutpudocdara), 10 mM MgCl,, 50 mM tris-HCI (pH 7.5),
5 mM gurtnorpeutona, AMV 00paTHYH TpaHCKPHUIITA3y
0.5 U/ul, T7 PHK momumepazy 5 U/ul; 37 °C.

4 B kavecTBe MpUMepa HIUXKE MPUBEJEHA COKPAIEHHAS! BbI-
ITUCKA U3 METOJUKH T10 TIOJATOTOBKE CHHTE3a IMOJIMHYKICOTHIIOB
HA MOJIMHYKJICOTUIHBIX MATPUIAX, CONEPKALIUX [IUTO3MH U ypa-
i [40]. «/lns mpuroToBiIeHUsT MOHOHYKICO3Hu -5 "-hocdo-2-
METHJIMMHUIA30J10B Opaju 1 r cyXoro MOHOHYKIICOTH/IA, 2 T 2-Me-
tunuMuasona u pacteopsid B 20 mut JIMCO (koHe4yHast KOH-
nentparus 200 MM). 3aTemM cMech HEMHOTO TOOTpeBaIach 1
nepeMenmBaiach 0 MOJHOTo pactBopenus. [locie sToro mo-
6aBisuy 20 M tumetmiihopmMaMuaa (CTaHAAPHOTO PACTBOPUTE-
JIsl TIPU XUMUYECKUX peakiusix), | Mi TpuatuinaMuHa, 1.4 r tpu-
benundocunan 1.6 r 2.2"-nunupunmnaucyasduna. Bermepxu-
Basn 2 4. YTOOBI MONYyYUTH MPELUNNUTAT, IPOLYKT J0OABISIN
KarisiMi B 2-TUTPOBYIO OaHKy, cojepxairyro 800 M alieToHa,
500 M adupa, 60 M TpUITHIAMHUHA U 4 MIJI HACBHIIICHHOTO
NaClOg4/anierona. Cmech akKypaTHO MEpEMEIINBAIN Ha MPOTS-
JKeHUU 15 MUH 10 TOTHOTO 00pa30BaHUs HATPUEBOM COJIH. 3aTeM
MPELUIATAT COOMpAd LEHTPUPYTHPOBAHHEM, OTMBIBAJTH OT
alleTOHA M BBICYIIMBAJH...». [IpH 3TOM aBTOPHI 3asBIISIOT, YTO
IPOBOIMIIHN He(hePMEHTATHBHBIA MATPHUYHbBII CHHTE3 Ha CITy4aii-
HBIX KonoiuMepax. OueBUIHO, YTO ITH METOJUKH MPEIICTABIIS-
10T CO0OH IleTIeHANpPaBICHHbIH, TIIATSIBHO CIUIAHUPOBAHHBIN
CHHTE3 B YCIIOBHSX, HEMBICITHMBIX JIIS CITy4aifHOTO MpednoTHIe-
CKOT'0 CHHTE3a.

JIMHYKJICOTHAHBIX TEN0YeK; B-TPETbUX, HANEKHOCTh
KONMUPOBAHUS NMPHU BO3PACTAINIUX pa3Mepax IOJIH-
HYKJIEOTH/0B; B-4ETBEPTHIX, MP0OJIeMa HH(POPMAIIHMOH-
HOI 3HAYMMOCTH CJIy4YailHO BO3HMKAIOIIMX MOJIEKY-
JISIPHBIX LEeNMOYeK.

Paccmotpum mx moapoOHee.

1. XuMu4Yeckud CHHTE3 HyKIeoTHxao0B. Kak
H3BECTHO, KIIOUYEBBIMU KOMIIOHCHTAMH MATPHYHOTO CHH-
Te3a MOJUHYKJICOTHAOB SIBJIAIOTCA a30TUCThIE OCHOBAHUSI.
Juia PHK 5T0 — mypuHbI (alcHUH ¥ TYaHUH) U TAPUMHUTU-
HBI (LUTO3MH H ypanwi). CylecTBOBaHHE ITUX UCXOTHBIX
CKUPIUYUKOBY MPEAINOoIaraeTcsi HeoOXOAUMBIM HCXOI-
HeIM ycnoBueM «Mupa PHK». Hampumep, Mandpen
Otiren (Hobenesckuit maypeat 1967 rona) u I[Mutep Ilyc-
Tep B CTAaThe, M3JIATAIOIIEH MATh MPUHIUIIOB, JISKAITUX B
OCHOBE 3apOKJCHHS >KM3HH, C DHTY3MA3MOM 3asBIISIOT:
«Cmpoumenvhvie 610KU NOTUHYKICOMUOO8 — UYemblpe
0CHOBaHUS, pubo3a u hochamvl ObLIU OOCMYNHBL 8 NPpedU-
omuyeckux ycnogusx. Heeeposmuoe xonuuecmeo nusxo-
MONEKYNIAPHO20 OP2AHUYECKO20 Mamepuaia u 002amvix
oHepeuel CoOeOUHeHUll CUHME3UPOBANUCL 8 MY PAHHION
anoxy. Mamepuan 6vi1 0ocmynen u3 HeyKIOHHO NONOJIHsLe-
MbIX Y08 05l POPMUPOBAHUA NOTUMEPOS, CPEOU KOMO-
PoIX ObLIU nOAUNEnmMudbl U NOAUHYKIeomuovl» [47].

OAHAKO ATH ONTUMHUCTHYHBIC MPEIIOJIOKEHHS CTaHO-
BATCS WJUTIO30PHBIMHU B CBETE DKCIEPUMEHTAIBHOIO aHa-
JIU3a CIIOHTAHHOTO CHHTE3a KJIFOUEBbIX KOMIIOHEHTOB HYK-
neotuioB. OKa3anock, 4To pubo3a SBISETCS HECTaOMIIb-
HBIM TIPOJYKTOM H, CIIEJIOBATEIIbHO, €€ HAKOIUICHHE B
0O0JIBIINX KOHIICHTPAIHMIX B IPEOHOTHIESCKOM «OYITHOHE)
TPYIHOIOCTHRHUMO [48, 49]. OOHapyKeHUE CTA0MITN3UDPY-
OIIETO JICHCTBUS OopaTa, cosii O0pHOH kucioThl [50], He-
CKOJIBKO YMEHBIIHIIIO ATO 3aTPyAHEHHE, OJHAKO OCTACTCS
HETPEO0INMON TTpodIieMa «IpuMecein». Vi3BecTHo, 4To B
nporecce (OPMO3HOW peaknuu pud03a CHHTE3HPYETCS
BMECTE CO MHOTHUMH JPYTUMH KapOOTUaApaTaMu, BKIIFOYAs
CBOM MIEHTO3HBIE H30MepHI [51—53]. DT «ipumecH» 1o01-
JKHBI 3aTPYIHATh CHEUUPUIHOCTh 00pa30BaHHS HYKJICO-
3HUJIOB U HYKJICOTHJIOB. A TIOCKOJIbKY Ul CHHTE3a HYKHBI
BBICOKHE KOHILIEHTpAIUU CyOCTPaTOB, TO CHEIU(PHICCKHHA
CUHTE3 MPEJICTABISIETCS MPOCTO MIUTFO30PHBIM.

Eme 6onee HempeoonumMoii mpoOieMoit SIBIsieTCs 1u-
TO3WH, OJIMH U3 YEThIPEX a30TUCTHIX OCHOBAaHMIA, HEOOXO-
quMBbIX Jutst MatpudaHoro cuate3a PHK. Bo-niepBeix, on He
OOHapyeH B OIbITaX C Ta30BBIMH pa3psaamMu [54],
BO-BTOPBIX, B MPOTUBOBEC paboTe, Mpeoararei s¢-
(EKTHBHBIN TPEONOTHIECKUIN CHHTE3 IIUTO3MHA U YPaIli-
na [55], 6put0 yOemuTenbHO JTOKa3aHO, YTO HAKOIMUTEh-
HBII CHHTE3 IUTO3MHA OYEHb 3aTpyiHeH [56]. Dra pabora
BCTpeTHJIa JKecTKoe corporusieHue Crennn Musuiepa u
COAaBTOPOB, OMYOJIMKOBABUIMX CTaTbhio, B KOTOPOW Oblia
clIeJlaHa TOMBITKA MPUBECTU KPUTHUYCCKHE apryMEHTHI H
OTCTOSITh BbICKa3aHHBIC paHee IpecTaBieHus 00 3ddex-
THBHOM CHHTE3€ ypalliia U MUTO3MHA B IPEOMOTHICCKHIX
yenoBusix [57]. OnHako B mocneayroniei padote Pobept
Hlamupo [58] He Tonbko yOemuTenbHO ToKa3ayn Oecroy-
BEHHOCTh KPUTHKH, HO U TIPHUBEI PsI KOHTPAPTYMCHTOB,
YKa3bIBAIONINX HA MHOTHE OIIHOKH B UCXOTHOH, OITyOIIH-
koBaHHOI B Nature, pabore Po6epTcona n Muepa [55].

UtoObl 00OUTH ATy TPYIHOCTH HEIOCTATKa MCXOIHBIX
KOMITOHEHT JUIsl NMPEOHOTHYECKOTO CHUHTE3a, HEKOTOpHIC
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Puc. 4. OcHoBHbIC OJIOKH U CIICIUPHUCCKHE CBA3M HYKICOTHIA.

aBTOPBI MPEIOJIATaloT, YTO MPH 3aPOKICHUH KU3HU CY-
mecTBoBaIM 6onee npocteie PHK-mogo6ubie mommmMepst,
HalpuMep, MENTUAHbIE HYKJIEUHOBbIE KUCIOTHL [34, 59,
60]. OgHako 100aBIEHUE €lIe OJTHOTO dTara MpeaoHnoIIo-
THYECKOH HBOJIONMHU HE ympormaeT npodiemy. Kak orme-
4aeTcs B OJIHOU U3 paboT: «ceuuac oOHapyiceno 6oavuioe
YUCTIO ONULOMEPOS, NO3GONAIOWUX MAMPULHOE KONUPOEA-
nue (Watson-Crick base pairing), oOHako mem HUKAKUX
NPU3HAKO8, WMo 11000t U3 HuUX 1ecue cozoamo, yem PHKY
[36] .

Takum 00pazoM, CHOHTAHHBIA CHUHTE3 UCXOJAHBIX OJI0-
koB «Mnpa PHK», HecMOTpst Ha OrpOMHBIE YCHITUS y4e-
HBIX, MBITAIOMUXCA CO3/1aTh MOAXOJALINE «IpeduoTHYEe-
CKHe YCIIOBUSY, SIBIIACTCS [TOKA HEPA3pEICHHOH 3a1auei.

2.QopMUPOBAaHUE NOJIUHYKIEOTUAHBIX LI€-
10 9 e K. DieMeHnTapHbiMu Ostokamu nenovyek PHK u IHK
SIBJITFOTCS HYKJICOTH IbI. HaOMHIM, 4TO KaXK/IbIi HYKII€O-
THJ COCTOWT U3 TPEX JacTeil: (a) a30THCTOro0 OCHOBAHMSA
(MypUHOBOT0 WJIM NMMPUMMIMHOBOrO); (0) msTHyrJe-
poaHoro monocaxapuaa (B8 PHK — D-puboza, a B
JIHK — 2-ne3okcu-D-pubo3a) u (B) octaTka ¢ochopHoii
KHCJIOTHI (puc. 4).

Haxe ecu 3a0BITh O MIPOOIEMaX XUMHICCKOTO CHHTE-
3a UCXOJHBIX OJIOKOB (CM. BBILIE) U MPEINOIOKUTH, UTO B
MpeOMOTUYECKUX YCIOBUAX OECKHCIOPOIHON aTMOChephI
3JIeMEHTapHble OMOXMMHYECKUE KOMIIOHEHTHI CIIOHTAHHO
CHUHTE3UPOBAIMCH U MOTJIM CIIOHTAaHHO 00pPa30BBIBATHCS B

(dhochar-prd03a-a30TUCTHIE OCHOBAHUS, BOSHUKAET MPOO-
Jema crenupuIeckoro CHHTe3a HyKJIeOTHI0B U, CIe10Ba-
TEJBbHO, MOJIMHYKICOTH]IOB.

B HykiieoTHaax B3aMMOEHCTBUS KECTKO CIIEIIMATIN3H-
poanbl. Hanpumep, npu oOpa3oBanuu ajeHoszuHa 1'-rua-
POKCHIIBHAS TpyINa puO03bl B3aMMOJCHCTBYET C a30TOM
(9) anenuna (puc. 4), a MoCIENOBATEIILHOCTA HYKIICOTH-
noB B nenioykax PHK cBsi3piBaroTcst Mexmy coOoi KoBa-
JICHTHO 4epe3 OcTaToK (HOCPOpHON KHCIOTHI. S5'-rHApO-
KCHUJIbHAs rpynna puOo3bl JOJDKHA CBSI3aThCS C OCTATKOM
(hochopHOI KUCITOTHI, YTOOBI ObLIIa BO3MOXHOCTH IIPHCOE-
IUHATHCS K 3'-THIPOKCHIBHOM Ipyrie pudo3bl COCETHETO
HYKJICOTHIA ¢ TIOMOIIBIO (pochodIDUPHON CBSI3H.

Opnako pubo3a MUMEET HECKOJIbKO JPYTUX albTepHa-
TUBHBIX PEAKIIMOHHBIX LEHTPOB, TaK € KaK U a30THCTbIE
OCHOBaHWUs, HallpuUMep ajieHuH. TakuM o0pa3om, IpHu CIIy-
YaifHOM CHHTe3€ OyIyT HAaKaIIMBaThCS aJbTEPHATHBHBIC
«HETIPaBWJIbHBIE» HYKJIEOTHIBI, KaTacTpouuecku mpe-
MATCTBYIOIINE (OPMHUPOBAHHUIO (IIPABUIIBHBIX)» MOJUHYK-
nmeotunoB. [locKOmbKy A CHenuQHUYecKoro CHHTE3a
HY>KHbI BBICOKHE€ KOHLEHTPALMH UCXOAHBIX KOMIIOHEHTOB,
TO 9Ta MpobiieMa MPENCTABISCTCS MOKAa HEMPEOJOTIMMOM
st «Mupa PHK».

Bosee Toro, TpyIHOIIPEOJOIMMOM ABJsieTCs TpodiieMa
CO3/IaHUs YCJIOBUM CHUHTE3a MOHOMEPOB U MOJIUHYKIIEOTH-
noB. Kak ormeudaercss B paboTe, MOCBALICHHON aHAIU3y
cocrosinus runote3sl «Mupa PHK» uepes 40 net nocie ee
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TOSIBJICHUS: «nOANbIU cunme3 monomepos PHK no-npeoic-
HeMy 0CIaemcs Heyl108UMbIM U3-3d MO20, 4Mo Cunmes pu-
003v1 U peaxyuu hochopunruposanus ocyuwecmsissiomcs 6
HACMONbLKO PA3HLIX YCI0BUAX, KOMOPble NPedCaeasomes
Henpumupumvimu» [61].°

3. HageXHOCTh KONMUPOBAHUS SBISICTCS eIe
OITHOH M3 HETIPEOIOJICHHBIX IMTPOOJIEM IO Ha3BaHUEM «Ka-
tactpoda ommOoKk». [I0CKOIBKY TOYHOCTH CaMOCOOPKH
PHK neBenuka, To 4rciio ommOOK BO3pacTaeT 1o Mepe y/i-
JUHEHUS LeTI0YeK U TP MHOTOKPAaTHOM IIOBTOPEHUH LIUK-
JIOB.

[IpoGiieMa TOYHOCTH KOMUPOBAHUS aHAIH3UPOBAIACH
B MaTemMaTH4eckux mojensax [63—65]. Tlokazano, 4to
OIIMOKK KOIMUPOBAHUS CO3JAI0T TPYAHOMPEOA0TUMBIC
CJIIO)HOCTH CO CTa0MIILHOCTBIO B ONMHUCAaHUU KOOTICPATHB-
HOM CHCTEMBI, COCTOSIIEN U3 CBSI3aHHBIX APYT C APYroM
HHPOPMAIIOHHO-HECYIIINX M KATAIUTHYECKUX ITOJINME-
poB. Hambosree Ba)XHBIMH SIBIISIOTCSI JJBa B3aWMOCBSI3aH-
HbIX 3 dekTa. [lepBbIit — NOSBICHUE «IIAPA3UTOBY, T. €.
HEaKTHBHBIX MOJMMEPOB, KOTOPHIC aKTHBHO BOCIIPOU3BO-
IsITCs Onaroaps moIAepiKKe KaTaam3aropoB. PasmHoxke-
HUE ITHX «I1apa3suTOB» IPUBOIUT K OBICTPOIl rubenu Beel
cucTembl. Bropoil — nosiieHne omnboYHbIX TOJTUMEPOB,
MMEIOUIMX TMOHIKEHHYI0 KaTAIUTHYECKYI0 aKTHBHOCTB.
Pa3MHOXeHHE 3TUX KaTaau3aTOPOB MPUBOIUT K JOMOJIHU-
TEJIHHOMY BO3PACTaHUIO YPOBHS OIIMOOK U B KOHEYHOM
cdere — «KaTacTpode omudok», T. €. rTudenu Bcel cucre-
MBI.

Oiiren u llycrep, aHanu3upys NPUHLMIIBI cCaMOOpra-
HU3AIIMd MaKpOMOJICKYJI, IMOKa3al, 4To «QDusuueckue
ceolicmea, 6HYymMpeHHe Npucywjue HyKIeUHo8blM KUCTO-
Mam, OONnycKarom 80CHPOU3800UMOe HaKonjieHue uHgpop-
Mayuu 8 konuwecmee, e npegocxooauem 50—100 nykne-
omudosy [66]. UToObI 000WTH 3Ty TpoOIeMy, OblIa Ipe-
JIOXKCHA Ues TUICPIMKIOB. M3M0XKeHne STOH THIIOTE3bI
BBIXOJIMT 32 PaMKH JaHHOU paboThl. OHA pEeKpacHo U3JI0-
>keHa B kHure Jiirena u Lllycrepa [66]. AHanuzupys mMo-
JIeJIb TUIIEPLMKIIOB U MPUHIUIIBI SBOJIIOINH B €€ PaMKax,
aBTOPBI MOMYEPKUBAIOT: «CamblyM 21asHblM Kpumepuem
07151 0aPBUHOBCKOU MO NOBEOCHUS. ABTIACTNCI BHYMPEH-
HASL cMadbunbHOCMb K8A3U-681008. Ecnu smu kpumepuu Ha-
pyuiensl, ungpopmayus, Xpanumas 8 HykieomuoHou nocie-
dosamenvbHoCmMU Macmep-Konuu, pacnadaemcs u Heoopa-
mumo npugooum K »kamacmpoge owubor«. Ilokazano,
9T0 OmMOKa KONMMPOBAHMS HAa HYKJICOTHI IOJDKHA OBITH
MEHBIIE BEIMYUHBI OOPATHOH UIMHBI MOJHMHYKICOTHIA
(1/N, rne N — oO1iee 4nciio HyKJICOTHIOB B Iienouke). M3
3TOTO CIEIyeT, YTO OMIMOKA KOMUPOBAHUS JOJDKHA OBITh
Menbme 99 % nmns Monekynsl B 100 HyKIeoTHIIOB U
97.5 % nns nenoyku B 40 HYKJI€OTHIOB.

MoienbHbII aHAJINM3 TIOKa3all, YTO TOYHOCTh KOITMPOBa-
HUS MOXHO IOBBICUTH, €CJIM OTAeNIbHbIE MoJieKyJsl PHK
BKJIIOYUTH B COCTaB IMIEPUUKIOB [66]. OnHako kpacu-
Bas ¥ TEOPETUYECKH JIeTaIbHO pa3paboTaHHas Hles He 1Mo-

5 HepmaHo B naGopartopun CasepiieHjia MoKa3alu, 4To, HC-
I10JIb3Y$ BBICOKHE KOHLeHTpanuu pocdata (kak Oydepa pH u ka-
Taﬂl/l3aT0pa), MOKHO YIIPOCTUTD ITYTh CUHTE3a MUPUMHUIUHOBBLIX
pubonykiieoTH10B [62]. OQHAKO 3TH OIBITHI TAKXKE MPEAToara-
JIY TIIATEIHHO pa3paboTaHHbIE IKCIIEPUMEHTATBHBIC TPOTOKOJIBI
1 yCIIOBUS, AJIeKHe OT MPEOHOTHIECKUX.

Jy4nia IpakTUYeCKOro MOATBEPKACHHUS: TIOMBITKH MOy~
YEHHsI IKCTIEPUMEHTAIIBHBIX MOJIEJIel THIIePLUUKIIOB, O3~
KHX K MPEOMOTHYECKUM YCJIOBUSM, HE YBEHUAINCH YCIIe-
XOM. DHIeH U COaBTOPbI NPOBOAMIN OIBITHI, UMEIOLIUE
Lenbto nokasarb, yto PHK, Haxozmsch B M301MpOBaHHBIX
YCIIOBHUSX, ONM3KHUX K TPEANOaraeMbiM IMper0noTHYC-
CKHUM, CIIOCOOHA CTIOHTAHHO PEIUIHIHPOBATH U YBOJIOIHO-
HUpPOBaTh. B KauecTBe IKCTIEPIMEHTATFHON MOISITH OBUITH
HCIIOJIb30BaHbl BUPYCHI, MpeAroaras, 4To poJib THIep-
[UKJIOB B PaHHEH 3BONIONUH ObLTa aHAIOTHYHA POJH BU-
pabHOI 3BOJIIOLMM B HacTosee BpeMs. bbuio nokasaso,
YTO PAaCTBOP HYKJIEOTHIHBIX MOHOMEPOB B COOTBETCTBYIO-
LIUX YCIOBUSAX MOXKET 00Pa30BbIBAaTh NOJIUMEPHI, KOTOPbIE
PEIUIMLUPYIOT, MyTUPYIOT U 1aXKe€ COPEBHYIOTCS 32 BBDKU-
Banue [67, 68].

XOTsl 17151 MHOTHX ONITUMHUCTOB 3TH OTIBITHI YK€ MOTJIH
OBl SABISATHCS yOCIUTEIbHBIMU apTyMEHTaMH B TIOJIB3Y 3a-
POXICHHS OMOJIOTUIECKON JKU3HU U3 HEKUBOM MaTepuu, K
COYKaJICHWIO, OHU MaJio yoenutenbHbl. [Ipexae Bcero mo-
TOMY, YTO YCJIOBHSI B 9THX OIBITaX OBLIH JAJIEKO HE «IIpe-
ouoTndeckuMm». UToOBI crcTeMa paboTana, CHHTE3 BHpa-
neHOM PHK ocymecTsusics Bupyc-konupyemoin PHK-3a-
Bucumoii PHK-nosumepasoii — GenkoM, MUHUMAaJIbHBIH
pasmep kotoporo oomnee 540 amuHokucioT [69]. Mcnoinb-
30BaHUE BBICOKOCIEIMATU3UPOBAHHOTO OEIKOBOrO KaTa-
nu3atopa, HH(popMaIrs 0 TOYHOH OpraHu3alui KOTOPOTo
KOJMpyeTcs 1enoykoit B 6onee uem 1 600 HyKICOTHIOB,
HE MOXET OBITh apIryMECHTOM B aHAIN3E TaKOW CIOKHOW
MPOOIEMBI, KaK 3apOKICHUC KU3HU.

4. Bo3HUKHOBeHUEe HWHOOPMANHMOHHO 3HA-
YHUMBIX Iemo4YeKk («kkaTtacTpoda CIOKHOCTHUY).
OueBuHO, YTO MH()OPMAIIMOHHBIE CBOWMCTBA ITOCIIEIOBA-
TEJIBHOCTEH SBISIOTCS KIIOYEBBIMU JUIs (DOPMUPOBAHUS
(YyHKIMOHAIBHO 3HAYMMBbIX MOJMHYKJICOTHIHBIX IIETo-
YeK: TOJIBKO OINpeAeNeHHbIE MOCIeNI0BaTeNbHOCTH HYK-
JICOTUJIOB MOTYT ObITh MH(POPMALIMOHHO 3HAYUMMbIMH. He-
00XOJMMOCTh B BBIMOJHEHUH KOHKPETHBIX (YHKIIHIA
OIlpesIeNsieT 3HaUuuMOCTh MoJieKyJ1. Hanpumep, eciu upes-
BBIYAHO Ba)KHBIC JUIA (DYHKIIMOHUPOBAHHUS COBPEMEHHBIX
Ouosormueckux opranuzmMoB MoJexyis! JJHK BHeaputs B
0e3>)KM3HCHHBIM MU, OHH JIJISl 9TOTO MHpa He OYIyT coep-
KaTh HUKAKUX TeHETHUCCKUX HHCTPYKINH, TaK KaK He Oy-
JIeT CUCTEM, CIIOCOOHBIX CYMTHIBATH 3TH HHCTPYKIINH U TIe-
PEBOJAUTH UX Ha SA3bIK, JOCTYIHbIN IOHUMAHUIO CIIELUaJIN-
3UPOBAHHBIX CUCTEM (B cllyyae OMOJIOTMYECKON HKU3ZHU —
pubocom). Kak MoryT Takue MH(GOPMAIIHOHHBIE CHCTEMEI
BO3HUKATh IYTEM CIIy4YailHBIX IpeoOpazoBaHUM?

Kpowme toro, cymectByet npobiema cozganust HHPop-
MAallMOHHO 3HAYMMBIX IIEMOYeK OOJIBIINX Pa3MEpPOB.
«...HU3Kas epoamuocms ooHapycenus PHK-anmamepos
U pubo3uUMO8 8 NYIax CAYUAUHLIX NOCAE008AMENbHOCHEN
He npedcmagiaemcs cmoib MpegoACHOU NO CPAGHEHUIO C
npoobnemoll ymeHvlleHus dppexmusHocmuy npu ysenuye-
HUU UHPOPMAYUOHHO20 COOEPACAHUS 8 IEONIOYUOHUPYIO-
wux cucmemax» [70].

B xadecTBe mpuMepa npuBeAeM OUTATy U3 pabOTHI, IM0-
cesimenHo# runote3e «Mupa PHK», rie paccmarpuBaet-
cs pobnema cirydaitHoro Bo3HukHoBeHus PHK-mommme-
pasbl pub03uMoB [28]. ABTOp nuiet: «Hecmomps na mo,
Umo NOMEHYUAILHO 803MONHCHO BO3ZHUKHOBEHUE DONbULO2O
yucaa pubosumose PHK-nonumepaswi, onu 6yOoym npeo-
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cmagnams  coboll MOAbKO HUUMONICHYIO (DPAKYUIo U3
02poMHelule20 YUCIA BO3MOICHLIX NOCIE008AMENbHO-
cmei PHK. Jleiicmeumenvro, onsa monexyrst PHK 6
100 Hyxreomudos (npumeprviii MUHUMATbHBIL PA3MeED Pu-
bo3uma) 603modxcno 4190 yuu npumepno 1090 nocredosa-
meavHocmetl. Obwuil ec 0OHOU KONUU SMUX MOAEKYT npe-
swiuan ovl maccy 3emau ¢ 1013 pasz. [lna yenouex onunoi 6
40 nyxneomu0oe cymmapHulil 6ec 00HOU Konuu ovli vl 26
KULO2PAMM, 4mo Kadxcemcs 6oee pasyMHbIM, HO HEACHO,
00CmMamo4to au IMoU ONUHbL MOJIEKYIbl O 00ecneyets
PHK-nonumepasnou axkmusnocmuy. Takum oOpa3owm,
(dhopmupoBanue HHHOPMAITUOHHO 3HAYMMBIX (YHKIIHOHA-
JBHBIX TOJIMHYKJICOTHIOB CIydallHbIM 00pa3oM MpaKTH-
YECKU HEBO3MOXKHO.

Oty npobnemy moxuHuman Jiren eme B 1971 romy
[71]. On oTmeTuni, 4TO BO3pACT 3EMIIU «... MOAbKO OKOLO
1077 cexyno, a amo — HUYMONCHO MALAs EIUYUHA NO
cpasnenuio ¢ 1090 (yucno eapuanmos nociedosamenvHo-
cmetl ons 100 nykneomuoos). Takum obpazom, — nuwiem
Diieen, — ecau oadxice nNpeononoNICUMb OYEHb ObICMpbIe
000pOMbl MONEKY, HEBO3MONMCHO NPOCKAHUPOBAMb 8Ce
B03MOMNCHBIE NOCIEO08AMENLHOCTIUN.

Bosbumoit mpoGiieMoil sBISETCS TaKkKe yBEIUYCHHE
B3aMMOJICHCTBYIONIMX KOMIIOHEHT MpPU YCJIOXHEHUHU ca-
MOBOCITPOU3BOAIIUXCS cucTeM. [TonpoOHO 9To aHamn3u-
poan Crroapt Kaypmann B kaure «IIpoucxoxienue mo-
psaakay («The Origins of Order») [72]. OH moka3bIBaer,
YTO P YBEITMYCHNUH B3aMMOJICHCTBYIONINX YacTel CUCTe-
MBI 9HCIIO KOH(QIUKTHBIX OTpPaHWYCHUH KaTacTpouiaeckn
BO3pacTaeT (aBTOP HA3BIBAET ATY MPOOIEMy «KaTacTpoda
ciaoxuocTy). O mumiet: «4 norazaro, ymo 3mo oeticm-
8UMENbHO PYyHOAMeHmATbHOe ocpanudenue... Kax monbko
8 CUCMeMax cO MHOSUMU KOMNOHEHMAMU Y8eNUdU8AIOMCSL
KaK 4Ucio 3mux KOMHOHEHIMOo8, maxK u 002amcmeo 83au-
MOOeUCcmeuil Medtcoy HUMU, Mo KOIUYeCm80 NPomueope-
YUBLIX KOHCMPYKMUGHLIX OSPAHUYEHUL MedlCcOy 83aUMO-
oelicmeyrouumu KOMROHEHMAaMmu O6biCmpo 803pacmaenty.
JpyrumMu cioBaMu, 4eM CIIOKHEE CHUCTeMa, YyeM OOoJIblie
yacTel ee B3aMMOICHCTBYIOT PYT C IPYTOM, TeM TpyHee
OHa MOJIJIACTCS CaMOOPTaHU3AIINY.

[Moctynarel Mupa PHK nmeroT u MHOTO Opyrux mpoo-
neMm. Haubomnee TpymHOpa3pemmmMoil sSBisieTcs: mpodsieMa
niepexoza ot «Mupa PHK» x coBpemeHHOMY, HCTIONIB3YIO-
EMY TPHUIUIETHBIA KoJA. B 0HON M3 MpOrpaMMHBIX CTa-
TEW, MOCBSIIEHHBIX Turneprukiy, Jired u lllycrep mnu-
LIYT, YTO B OCHOBE IOSBJIEHUS TMIIEPLUKIOB U I'eHeTHYe-
CKOTO KOJa IOJDKEH OBITh OTOOp IO MPUHIMITY «pa3 H
HaBcerna» [73]. Ecnu B pe3ynbpTare Kakux-TO CBEpXMa-
JIOBEPOSITHBIX IMPOLIECCOB MOSBUIUCH CHUCTEMBI, MCIIOJIb-
sytouie PHK B xauectBe HocuTens nuHhoOpManuu, UHCT-
pPYMEHTa MATPUYHOTO CHHTE3a U CTPOUTENBHOTO Marte-
puaia, TO 3Ta CUCTeMa BO3HHUKIIA «pa3 M HaBcerjaa». Kak
MOT M3 DTOr0 MHpa BO3HUKHYTH CIOHTAHHO «Mup
JAHK—PHK—O6enku»? Kakue IBHKyIIUE CHIIBI TPUBEITN
K IOSIBJIGHUIO CIIOKHEHIINX M O4YE€Hb TOYHBIX IPOTrpamMMm
JIHK, ompenensiromnx HeoObluaifHbIe MHOTOSTAITHBIC Me-
XaHHU3MbI CUHTE3a 0eIKoB, GopMHUpPOBaHUS U HYHKITHOHH-
pOBaHMA KIETOK, a TaKKe BO3HHUKHOBEHHUIO CIIOJKHBIX,
MHOI'O3TalHbIX, TAPMOHUYHBIX M YETKO PEryJIUPYyEMbIX
B3aUMOJCHCTBUMN, ONPEACIAIOUINX CUHTE3 HCXOIHBIX KOM-
MIOHEHTOB M MHOKECTBO IPYIHX IPOLIECCOB, Haburonae-

MBIX B COBPEMEHHBIX Ouosiornyeckux opranmzmax? Kax
BO3HUKIN prOOCOMBI — cllokHeHmue (padpuku Oenka?
Hakowner, kak mosiBUIINCH HHPOPMALIMOHHBIE TPOTPAMMBI,
(dbopmupyromre dHeproodecnedeHue Kietok?® Itu mpoo-
JIEMBI HE UMEIOT XOTS OBl KaXXYIINXCS MalOBEPOSTHBHIMH
pewennii. Ilpomacte Mexay mnpemnaraeMbiM «Mupom
PHK» crierapueM u COBpeMEHHBIM MUPOM KHBBIX CHCTEM
HACTOJILKO O€3[I0HHA, YTO ATO OCO3HAIOT JaKe HACTOHNYH-
BbIE €r0 CTOPOHHUKH. BOT H3J10)keHUE 13 He OUeHb JJaBHeH
pabotsl otHOCcHUTENbHO «Mupa PHK»:

«...9M0 — 2Unomemuy4ecKkas cxema, OCHOBAHHAs HA He-
cywecmsyloumux ewe pubo3umMax u cepuil opyeux npeono-
J0HCeHUll (NOJHOU NPOHUYAEMOCU MeMOPaHbl npeduie-
CMBEHHUKAM HYKIeOMUO08, U UX 8bICOKOU KOHYEHMpayuu
8 OKpyoicalowem npocCmpancmee), a maxice npeonoodice-
HUU, YUMo KIemKa 0eaumcs, pasoenss 00a uoa pubo3umos
6 0ouepHue KIemku, Ymodwvl 6 KaxicOOou u3 HUx Oviiu noJ-
Hble Habopbl pubo3umosy [74].

K GoJsibliioMy COXaJIGHWIO, HECMOTPSI Ha 3TH MpoodIie-
MbI, «Mup PHK» mpogosmkaer cuutarbes Haubosee yoe-
IUTEINBHBIM CIICHAPHEM MTPEOHOTHYECKOHN IBOIIOLNH, TIPH-
BEJIICH K MOSBJICHHUIO MEPBBIX KIIETOK.

3akiaoyenue

[IpencraBieHHbI B TaHHOW paboTe aHaIHM3 TIOKa3bIBa-
et, uro runore3a «Mupa PHK» nmeer psin nenpeogonu-
MBIX TTPOOJIEM XHMHYECKOT0 U HH()OPMAITMOHHOTO Xapak-
Tepa. CaMBIMU OOJBIIMMHA U3 HUX SIBIISTIOTCSL:

— HEHAJEKHOCTh CHUHTE3a UCXOAHBIX KOMIIOHEHTOB;

— HEeCTaOMIBHOCTh MOJICKYJI, BO3pACTAIOMIas [0 Mepe
YAJUHEHUS LEeTOoYeK;

— KaracTpouyeckd Majnas BeposSTHOCTh 0OpazoBa-
HUS MHPOPMALIMOHHO 3HAYUMBIX TOCJIEI0BATEIbHOCTEH;

— OTCYTCTBHE MexaHu3Ma (OpMHpOBaHHS MeMOpaH-
HBIX BE3UKYJI, IPOHULIAEMBbIX IJIs1 a30TUCTBIX OCHOBaHMIU U
npyrux komnoHeHToB PHK 1 Takxke ClTOCOOHBIX K 3aKOHO-
MEPHOMY JICTICHHIO;

— OTCYTCTBME IBMJKYIIMX CHJI UIS IIEpEXoda OT MHUpa
PHK & MHorokparHo 6ojee cinoxaomy mupy JJHK.

DTO NajeKo He MOJHBIN MepedYeHb MpodiieM, HO Jaxke
OH y0OeaMTeIbHO YKa3bIBaeT Ha TO, YTO CIleHapwid «Mupa
PHK» siBisieTcst cBepXMajaoBEpOSTHBIM.
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«RNA WORLD» — AN UNLIKELY SCENARIO OF THE LIFE ORIGIN
AND EARLY ECOLUTION ON EARTH

P. D. Bregestovski

Brain Dynamics Institute, Aix-Marseille University, Marseille, France

ABSTRACT

The most widely accepted modern scenario of prebiotic evolution that led to the emergence of the
first cells on our planet is the «KRNA World» — a hypothetical period of the early Earth’s biosphere, when
the information transfer and all the processes necessary for the functioning of the primary systems were
provided by replicating RNA molecules. The essence of the «RNA World» hypothesis is based on two
postulates: 1) at the initial stages of the origin of life, RNA molecules performed all functions necessary
for reproduction and replication of biological molecules: informational, catalytic and structural; 2) at a
certain stage of evolution arose separation of RNA and DNA, appeared genetically encoded proteins and
occurred a transition to the modern world of living systems functioning. However, the analysis shows that
the hypothesis of «k(RNA World» has a number of unsurmountable problems of chemical and informatio-
nal nature. The biggest of them are: a) the unreliability of the initial components synthesis; b) a catastrop-
hic rise of polynucleotide chains instability with their elongation; c) catastrophically low probability of
formation of sequences possessing meaningful information; d) lack of a mechanism determining the regu-
larities division of the membrane vesicles permeable to nitrogen bases and other RNA components;
e) lack of driving forces for the transition from the RNA world to the much more complex world based on
DNA and RNA. Therefore, the «KRNA World» scenario seems unlikely.

Key words: origin of life, protocells, ribozymes, prebiotic evolution, hypercycles.



