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pHCT Maiiep, OANH N3 apXUTEKTOPOB 1 CTPACTHbLIX MOKPOBUTENEN “COBPEMEH-

HOro cCMHTE3a”, Tak ONUCKLIBAET €ro Pa3BUTME B CBOEWN KHUre “Pa3MblLLNIEHUS O
passutuun 6uonorun” (Growth of Biological Thought, 1982), B koTOpo nokasbiBa-
€T, KaK BO3HUK 3TOT CMHTE3 U KakUM MyTeM MPULLAN K COMNacuio HaTypasncTbl U
reHeTukn 3anapna. “9710 6bi10 Bpemsa (1936-1947), koraa 6uonoru, OTHOCSALLMECS
K pasnnyHbIM NoApa3aeNieHNsIM 3BOJIOLMOHHON 6uonorumn, n paboTasLlumne B pas-
JINYHBIX CTPaHax, NPUHANN CneayoLue ABa OCHOBHbIX MOCTynaTa: 1) 3Bonoums ocy-
LLLEeCTBASETCHA NOCTEMNEHHO (rpaayanbHO) M MOXET BbITb 00bSAICHEHA B TEPMUHAX HE-
60NbLUMX FEHETUYECKUX BapmaLunii 1 pekoMOnHauuii, a Takke B TEPMUHAX yrnops-
[OYEHNS STUX FTEHETUYECKUX USMEHEHUIN MyTEM ECTECTBEHHOI0 0T60PA; 2) BUA pac-
cMaTpuBaeTCs Kak PenpoaykKTMBHO N30IMPOBaHHAst COBOKYMHOCTbL NONynsiuumia (no-
NyNSUMOHHAs KOHLEeNumMs Buaa). dkonornyeckme Gaktopbl (OKKYNaLmMs HOBbIX HULL,
KOHKYpEeHUMS, afanTuBHas pagmauns) NpuBoasaT K @eHOTUNMYeckomy pa3Hoobpa-
3110 UHANBNAOB B NONYNSLMSX, YTO U OOBACHSAET NOSBIIEHNE B NPUPOAE BbICLLNX
TakCOHOB. DTN NMOCTYJ/IaTbl COBMECTUMbI C IOOLIMU 3BOJIIOLUOHHBIMU COBLITUSMU
1 N3BECTHbLIMU FEHETUYECKMMU MEXaHN3MaMn (MEeHAENEBCKON FrEHETUKON N XPO-
MOCOMHOW TeOpMEN HACNEeACTBEHHOCTU), @ KDOME TOr0 OHU He MPOoTUBOpeYaT A0-
KasaTenbHbIM HabnoaeHnaM HaTypanmcToB. Ixynuan lekcnu (Julian Huxley, 1942)
0603HauYn KOHCEHCYC, AOCTUTHYTLIN MexXay ABYMS rpyrnnamu 6Monoros (HaTypa-
JINCTaMU U FTeHETUKAMM) Kak SBOJTIOLMOHHbIN CMHTEe3. Cornacmne Mexay AByMS rpyn-
namMmm 6monoroe TpeboBano, 4TOObl HATYPANUCTLI, COXPaHAa HE3bIONEMYIO BEpPY B
NOCTENEHHOCTb BO3HUKHOBEHNSA HOBbIX MPU3HAKOB, 0TKA3aIMUCb Obl OT NPUHLMMNOB
HacneposaHua No Jlamapky (soft inheritance), a akcnepnmeHTaTopbl (FEHETUKU) B
CBOIO 04epenb AOMKHbI ObINIM 0TKA3aTbCA OT TUMOJIOTMYECKOro CTUJIS MbILLIEHNUS U
BKJIIOYMIIN NPOUNCXOXOEHNE BHYTPUBUAOBOrO pasHoobpas3nsa B CBOM Mccnenosa-
TeNbCkMe NPorpaMmbl. ATOT KOHCEHCYC NO3BOJIN OTKIIOHUTh 9BOJTIIOLIMOHHYIO KOH-
Lenumo “MyTaLMOHHOro AaBneHus”, Kotopasi Oblsia 3aMeHeHa Ha MOLLLb eCTECTBEH-
Horo otbopa, KOMOUHUPYEMOro C 6€3MEPHOCTbLIO FEHETUYECKMX BapuaLni B Npu-
poaHbix nonynauuax” (Mayr, 1982, c. 567).

Joknapg npountaH B aBrycte 2007 roga B r. HoBocubupcke Ha KOHpepeHUun, rnocasiLLieHHO’
90-netunio co aHs poxaeHus akagemuvka PAH [.K. Bensiea. Ony6imkoBaH Ha aHITINACKOM
a3bike B “BECTHUKE BOMuC” E. Jablonka, M.J. Lamb. The epigenome in evolution: beyond
the modern sythesis // 2008. T. 12. Ne1/2. C.242-25). lepeBos C.N. Maneukoro
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MonoOHbIe B3rNgabl Ha NpUpoay U3-
MEHYMBOCTU U HACNELCTBEHHOCTU A0
camMoro nocneaHero BpeMeHu ¢ Hebob-
WMMN OONONHEHUAMMN ObIIN MPUHATHI
BCEMU BE3 UCKIIYEHNS BuonoraMmm Ha
3anage. CerogHsa e cnemyeTt ckasatb,
YTO KOHUENLMIO 9BOSIIOLMOHHOIO CUHTE-
3a cnegyeT OTKIOHUTL (3abpakoBaThb),
TakK Kak B 3HAYUTEJNIbHOMN CTEMNEHN OHa
onpepeneHa yepes otpuuaHne. OCHOB-
Hble MO3UTUBHbLIE N HEraTUBHbIE MOJIOXe-
HUS 9BOJIIOLIMOHHOIO CUHTE3a, CBA3aH-
Hble C HACNeACTBEHHOCTbIO U U3MEHYN-
BOCTbIO C Y4€TOM COBPEMEHHOM MOJIEKY-
NSAPHOWM BepCUM HacnenoBaHus, MOXHO
BKpaTLLe CYMMMPOBATh CeAyOLWUM 00-
pa3om (Jablonka, Lamb, 2005).

e HacneacTBeHHOCTb OCYLLLECTBASET-
CS Yepes nepenavy knetkamu 3apoapbl-
LLEBOW JIMHUN FEHOB, KOTOPLIE ABNAIOT-
Csl OUCKPETHbIMU eduHULAMUN Hacnen-
CTBEHHOCTU U JTOKaNU3YKTCH B XPOMOCO-
Max. [eHbl — 9TO nocnenoBaTeIbHOCTU
OHK, n HacneacTBeHHaa USMEHUYMBOCTb
CBsi3aHa C Bapuauusimm B COCTaBe UMEH-
HO 3TUX NocnegoBaTeibHOCTeEN. He cy-
LEeCcTBYEeT MHOM Npupoabl N3BMEHYMNBOC-
T, KOoTopas 6bl He Oblna CBA3aHa C Ba-
praunamum B monekynax AHK, n kotopyto
Obl MOXHO BbINIO CBECTU K FTEHETNYECKO-
MY HaC/ie40BaHUIO.

eHacnencrteBeHHas N3MeEH4YUBOCTb
ocobenn B nonynaumnsax ssBngeTcs clnen-
CTBMEM MHOIMX CJlydalrHbIX anfiefbHbIX
KOMOUHAUUN, reHepupyeMbIX MONOBbIM
MPOLECCOM, M KaX bl anfenb Oka3biBa-
€T TOJIbKO HEDOJIbLLOW PEHOTUNNYECKUA
addekT. HoBas N13MEHUYMBOCTb B reHax —
MyTaumm — pe3ynbTaT Clly4alHbIX U3mMe-
HEHWI; HacneacTBEHHast USMEHYNBOCTb
HMKaK He CBA3aHa C UCTOpueln pa3BnTus
MHOMBMAOOB. He cylecTByeT Hacnenosa-
HMA MPUOBPETEHHbLIX NPU3HAKOB no Jla-
mMapky (soft inheritance), npu KkoTopom
HacneacTBEHHAs M3MEHYMBOCTb Obina
Obl pe3ynbLTaTtoM BANSAHUSA HA OPraHn3m

YCNTOBWUI CYLLLEECTBOBaHUSA, Un Oblna Obl
CBS13aHa C YNPaXXHEHUEM NN HE ynpaXx-
HEHMEM OpPraHoB, UM 3aBucena 6ol OT
BINSHUS KaKNX-TO eLe Apyrux Gakro-
pOB.

¢ OTOOpP B NONynauuax peanuayeTcs
Ha ypoBHe ocobei, a oTbupaemble 0CO-
On — 3TO XOPOLIO onpeaensiemble Cylil-
HocTu. [locTeneHHo Yepe3 oTOop peHo-
TUMOB HEKOTOPLIE anfenn B Nonynauum
CTaHOBATCS 60s€ee MHOMOUYUCIEHHbIMY,
yem gpyruve, rMnoCKOJIbKy UX HOCUTENU
okasbiBaTCHa 6onee afganTMpoBaHHbIMU
K YCNOBMSM CyLLECTBOBaHUS. [laBneHne
MyTaum (BkoYas reHOMHbIe N3MeHe-
HUS) B 9BOJIIOLMN BTOPUYHO U1 3TOT NPO-
LLeCC VIMEET N1LLb MAPTrUHABbHYIO BaX-
HOCTb.

* DBOSIOLMSA peann3yeTcd 4epes Mo-
anodouvkaymm, nonydyaemboie OT 00LLErO
npenka, U CTPOUTCS HA OCHOBE AeaykK-
TUBHOW POAOCNOBHOM (N0 BOCXOAsLLEN
NHUN). TOPU3OHTASIbHbIN NEPEHOC reHOB
VIMEET MaJsioe 3Ha4YEeHVE N He MeHseT 6a-
30BYIO CTPYKTYpPYy BMONOrn4eckom aBo-
noumn.

e MakpoaBonoUMa NoCcTeneHHa "
HEeOTMYMMa N0 CBOUM MEXaHn3mMam OT
MUKPO3BOMIOLUN, T. €. HE TpebyeTcs Ka-
KMX-1MB0 0COObIX CENEKTUBHBIX MPOLLEC-
COB UM 0COOBIX COBLITUM HA MONIEKYNSAP-
HOM YPOBHE, BbIXOASALUNX 3@ Npeaesns
M3BECTHbLIX MOJIEKYIIPHBIX MEXaHU3MOB,
XapakTepU3syoLLIMX MUKPOSBOJTIOLMIO.

OTn NnpeacTaBieHns 0 HaCNeaCTBEH-
HOCTW N U3MEHYMBOCTU B HAcTosLLEE
BPEMS HQUMHAIOT MEHATLCSA Ha 3anage.
CerogHa 61M0nOrv yxe MOryT yTBEpPX-
0aThb, 4TO:

1. He BCce HacnencTBeHHbIE U3MeHe-
HUS 0693aTeNIbHO CBA3aHbI C Pa3nyms-
Mun B nocnenoBatenbHocTax AHK.

2. He Bce HacneacTBEHHbIE N3MEHE-
HUS UMEIOT CTy4aHOE MPOUCXOXAEHME.

3. He BCe 3BOMIOLUMOHHBIE UBMEHEHUS
HOCSAT MOCTEMNEHHbIN XapakTep.
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4. He Bce naTTepHbl 3BOJIIOLUMOHHON
OMBEepreHumMn HanoMuHaloT APEBO.

lMepBble TPM U3 3TUX BbISOBOB, KakK
n3BecTHO, B ObiBLLEeM CCCP Obinun BKItO-
YyeHbl B OOLLYIO KOHUENUWIO Hacnen-
ctBeHHoCTU. XoTsa T. [. JIbiceHko oTpun-
uan MeHOEeNeBCKY FreHeTUKy, HO Bbln
cpean pycCKux U Takme yyeHble, KOTO-
pble, nogo6bHo [1.K. benseBy n ero kon-
neram B HoBocmbupcke, ¢ OaHOM CTOPO-
Hbl, 3HAIN N U3y4Yann MeHOENEBCKYIO re-
HETKKY, a C APYror CTOPOHbI, NCCNeno-
BaNn Takne GopMbl HACTEACTBEHHOCTMH,
KOTOpbIe 3anagHbIMu 61oIoramMmm CoOBep-
LLEHHO UrHOpUpOBanncb. B cBonx nc-
CNnenoBaHMAX OHM HabnaanNu O4eHb
ObICTPbIE 9BOJIIOLNOHHBLIE N3MEHEHUS,
BKJIIOYAOLLME TakMe NnaTTepHbl HAcNeno-
BaHUS, KOTOPbIE HE COOTBETCTBOBAIMU
HOPMaJibHbIM NpPaBuiaM HacnenoBaHUS
KaK s0epHbIX, Tak U uuTonaaamaTmiec-
KX FreHOB. OTU UccnenoBaHns NO3BOMN-
M MM caenatb NPeanonioXkeHne 0 TOM,
4YTO 9BOJIIOLUMOHHbIE UBMEHEHUS MOTYT
ObITb CaNbTaLUMOHHBLIMU, @ FreHbl OT MOKO-
JNIeHns K NOKONEeHNIO MOryT nepeaaBaTth-
CS1 KaK B aKTUBHOM (“He cnawem”), Tak u
HEakTMBHOM (“cnawem”) COCTOSHUSX.
OHun cumnTanu, 4TO Nepexon Mexay ABy-
M$i COCTOSAHUSIMU F€HOB 3aBUCUT OT Pun-
3M0JIOFMYECKOro crtaTtyca opraHmama,
NOABEPXEHHOI0 BO3AENCTBUIO BHELLIHUX
06CTOATENLCTR, TAKMX, Kak 3KOI0rmyec-
Kne UM ropMOHasbHble CTPecChl. Mx nc-
cnenoBaHVs Mo JOMECTUKaUMm YepHoOy-
PbIX INCUL,, 8 NO3XE N APYrNX XXNBOTHBbIX,
OblIN 1 OCTAlOTCA NPUMEPOM ONUTENb-
HOr 0 3BOJIIOLMOHHOIO SKCNEPMMEHTA BE-
ayuierocs go cux nop. B atmux pabotax
BbISIBfIEHA BaXXHas POJib CTpecca Ha VH-
AyLuMpyemMyto B 3BOJIIOLIMN N3MEHUYNBOCTb
(Belyaev et al., 1981a, b; Belyaev, Boro-
din, 1982; Ruvinsky etal., 1983a, b, 1986;
Trut et al., 2004; Popova, 2006).

CeropgHs uccneposanua .K. bense-
Ba 1 €ro COTPYAHUKOB MOXHO MHTEPNpe-

TMPOBaTb B paMKax pa3BuBaloLLLENCS
KOHLIEMNLYM 3MMreHeTUYeCKOoro Hacneao-
BaHMA, 0COOEHHO B TOM ee acnekTe, KO-
TOPbI yKa3blBaeT Ha POJib ANUreHeTU-
4eCKOro KOHTPOJSA NPU3HAKOB B MakKpo-
9BOJTIOLUVN, UHOYLIMPYEMOrO CTPECCOM.

dnureHeTUKa, anureHeTu4eckKas

HacneacTBEHHOCTb U 3ANUreHeTU-

yeckas HacneacTBEeHHas CUcTe-

Ma

OnNUreHeTnKy MHTEPECYIOT Te acnek-
Tbl PA3BUTUS, KOTOPbIE, C OAHOW CTOPO-
Hbl, MEHSIOT MJIACTUYHOCTb N NPUCNO-
COBNEHHOCTb MHAUBUAOB, @ C OPYron
CTOPOHBI, CONPSAXEHbI C UBMEHEHNSMU B
reHoMe, Bbl3blBAEMbIMW BHELUHUMW YC-
nosuamu. Yxe gaBHo Lmanbray3eHom
(1949) B CCCP n YooauHrtoHom (1957)
B BennkobputaHnm 6eina oco3HaHa KOM-
naemMeHTapHas Nnpupoaa OHTOreHeTu-
4YecKkoW NNaCTUYHOCTU U CTabNIbHOCTH,
a TaKxXe UX 3KON0rm4eckoe 1 3BOSOLN-
OHHOE 3Ha4yeHUda. AnureHeTmka B TOM
CMbICNE, Kak ee noHnman YoaauHITOH,
aHanu3npyeT poJib U BANSHNE MEXIeH-
HbIX B3aMOOENCTBUIN N NX NPOAYKTOB, a
Takxke yCnoBusa pasBUTUS MHOMBUOOB B
CBeTe TeX MPOLECCOB, KOTOPbIE 00bean-
HSAIOT FrEHETUYECKYIO 1 PEHOTUNMNYECKYIO
M3MEHYMBOCTb. ANUreHeTnka oxeaTbiBa-
€T N PerynsaTopHble MexaHu3Mmbl, Beny-
wme K ONUTeNbHbIM WU MOCTOAHHbLIM
OHTOreHeTun4yeckmm apdekTam: nepena-
ya B pAay KNEeTOYHbIX MOKOJIEHU n3me-
HEHHbIX COCTOSAHUI NN ONNTEeNbHOe
nogaepxaHme guHaMmM4ecknx n3ameHe-
HUI B HEOENAWMXCa KneTkax. 3T Npo-
LLECCbl OTHOCAT K 3NUreHeTUYEeCKN KOHT-
PONMPYyEMbIM MexXaHU3MaM UM anure-
HETMYECKN KOHTPOIMPYEMbIM CUCTEMAM.
O6bI4HO n3meHeHus B coctase JHK npu
9TOM He pacCMaTpmBaloT, HO B pSe Cry-
yaeBs, Hanpumep, B ciy4ae MMMYHHOM
CUCTEMbI XUBOTHbIX UM B Clly4ae pasBun-
TN PECHUYEK Y OAHOKJIETOYHbIX X OTHO-
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CHT K 3AMUTE€HETNYECKM KOHTPONTMPYEMbIM
MexaHn3maMm, KOTOpbIe FEHEPUPYIOT per-
NaMEeHTUPOBAHHYIO N3MEHYMBOCTb U B
monekynax JHK.

dnureHeTndyeckoe Hacieno0BaHnNe
onpenenseTca 1 kak KOMNOHEHT anure-
HETUKU, N KaK BaXHeNLLasa CToOpoHa Npo-
uecca pasBuUTuUd. ANUreHEeTU4eckomy
HacnegoBaHUIO COOTBETCTBYIOT T€ Chy-
yau, Npu KOTOPbIX HabNAaeMas USMeH-
4YMBOCTb MO0 MHAYUMPOBaHA Cpenon,
nBo 3TN N3MEHEHNS BO3HMKAIOT B NPO-
Lecce pa3BuTUS (Pe3ybLTAT OHTOrEHETU-
4yeckoro wyma) 1 nepegaBanncb cneay-
OLLIEMY MOKOJIEHUIO KNIETOK UV OPraHn3-
MoB (Jablonka, Lamb, 2005). CerogHs
TEPMUH 3MUreHEeTUYECKOE HacneaoBa-
HUE NCMNONb3YETCS B ABYX PA3JINYHbIX, HO
B3aMMHO NMepecekalLmxca CMbicnax
(Jablonka, Lamb, 2007a).

(i) dnureHeTnyeckoe HacneaoBaHVE
B LLIMPOKOM CMbICJI€ — 3TO HAaCNeaoBaHue
OHTOrEHEeTUYECKUX Bapmnaumin, KOTopble
He CBsI3aHbl C PA3NNYMaMmM B MOCNEA0Ba-
TenbHocTax JHK, a Takke ¢ curHanamm,
NOCTOSIHHO MHAYLMPYEMbBIMU BHELLHEN
cpenon. AnureHeTnyeckas Hacnen-
CTBEHHOCTb BCTpPEYaeTCs Kak y OoHOKIe-
TOYHbIX, TAK 'y MHOTOKJIETOYHbIX UHAW-
BMOoOB. B nocnegHem cnyyae npomcxo-
OVT nepeHoc nHGOopMaLMM OT OOHUX CO-
MaTUYECKUX KNIETOK K APYrvM, 1 aTa ne-
pegadya OCHOBaHa Ha B3aMMOLENCTBUMN
Mexay rpynnamMmm KieTok, a Takke Mex-
Oy cucteMamm KNeTok Unn Mmexay uHau-
Buayymamu. NepeHoc nHpopmaumm ot
OOHUX COMATUYECKUX KIIETOK K APYrMM
COMaTUYEeCKMM KJeTKkaM MOXET ObiTb
pPacrnpoCTPaHEH M Ha KNeTKU 3apoplLLe-
BOM NIMHUN; NOAOOHbIE MEXKTETOYHbIE
B3aMMOOENCTBUSA UMEIOT MECTO, HaNpu-
Mep, MeXAy KneTkamMmm MaTtepu n aMmopu-
oHa (Weaver et al., 2004). Kpome Toro,
nepenaya nHdopmMmauum MOXET OCyLLe-
CTBNATLCS YepPE3 coumanbHoe obyvyeHne
(Avital, Jablonka, 2000) n yepe3 cum-

BOJIbHYIO KOMMYHuMKauuio (Jablonka,
Lamb, 2005).

(ii) BnureHeTnyeckoe HacneaoBaHVE
Ha KJeTOYHOM ypOBHEe nMpencTaBnser
coboW NnepeHoc N3MEHYMBOCTM OT MaTe-
PVHCKNX KNETOK K OYEPHUM. DTOT nepe-
HOC HaclhenyemMon U3MEHYUBOCTU He
CBS13aH C pas3nuunsaiMm B NocCneaoBaTesib-
HocTax AHK n ¢ noCcTosAHHBIMY curHana-
MU N3 BHELLUHEN (N0 OTHOLLEHUIO K KI1ET-
Ke) cpenpbl. HacneacteeHHada nepenaya
peannadyeTcsa Kak B XOAe KNEeTOUYHbIX Ae-
JNIEHUI y MPOKapPUOT, Tak N B XOAE MUTO-
TUYECKUX OEeNeHNNn B COMaTUYeCKNX
KneTkax aykapuoT. [logobHasa nepenaya
BO3MOXHA TakXe 1 B X0Oe MenoTuyec-
KNX OENEHNN KNeTOK 3apOabllLEBON Nn-
HUK, KOTOPbIE AT Ha4YaNo ANLEeKneT-
KaMm 1 kneTkam cnepmmeB. Kak n B cny-
yae coMaTUYEeCKUX KIETOK, Tak U B CNy-
yae KNeToK 3apoAbILLEBON MHUN Nepe-
HOC HacneaCcTBEHHOM MHpOPMaUMN MO-
XET NPONCXOANTb HEPES XPOMATUHOBbLIE
meTkm (He HK-0BblE YacTu XpOMOCOM,
KOTOpbIE BKJIIOHAIOT 6enkm n moguduka-
umm OHK, He oTHOCSALWMeCs K KoamMpyto-
WM nocnenoBatenbHOCTSM). [lepeHoc
MHdOPMaLUN BO3MOXEH N Yepes More-
kynbl PHK, a Takxe 4yepe3 nocpeacTtso
Tak Ha3blBAEMbIX CAMOPEKOHCTPpyUpye-
MbIX TPEXMEPHbIX CTPYKTYP 1 4epes ca-
MonoanepxaHne Metabonnyeckmx ne-
Tenb (Jablonka et al., 1992, Jablonka,
Lamb, 1995, 2005, 2007a). CornacHo
Xonnupeto (cM. 063opsbl Holliday, 2002,
2006), mHOrve 6monorn orpaHnNyYnBaioT
SNUreHeTUYEeCKY0 HaCNeaCTBEHHOCTb
VWb HAacNenoBaHUEM XPOMOCOMHBIX
MeTOK, a Takke M3MEHEHUSIMU B KJ1ETOY-
HOW HaCneaCTBEHHOCTH, ONocpeayemMon
monekynamm PHK (Wu, Morris, 2001).
TeM He MeHee B reHeTUKe OPOXOKen Tep-
MUH “anureHeTnyeckass HacneaCcTBeH-
HOCTb” MCNONbL3YIOT ANg onucaHug
HacnenoBaHus KoHdopMauum 6enkos
(HacnepoBaHue npuoHoB) (Uptain,
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Lindquist, 2002). 3TO0T TEPMUH NCNONb-
3yl0T Takxe Aas onmcaHus HacnegoBa-
HUS camonogaepXuBawwmx NeTenb
(Laurent et al., 2005) n HacnegoBaHus
xpomMmaTuHa y 6aktepunn (Grandjean,
1998). XpomaTuH 1 HacnepoBaHue,
onocpeanyemoe monekynamu PHK (no-
cpeancteomMm metunuposaHua OHK, ruc-
TOHOB M ApYrmux 6enkoB, CBA3AaHHbIX C
AHK n cnctemamun, onocpenyembimun
yepes PHK), aBnaoTca B HACTOALWMN
MOMEHT LEeHTpasibHbIMU B 3NUreHeTuke
M OHU, KaXEeTCs, UrpatoT BaKHYO POJib B
KNEeTOYHOW HACNeaCTBEHHOCTU Yepes
KJTeTKM 3ap0abILLEBOro NyTu KaK y XXeHc-
KMX, TaK 'y MYy>XCKMX 0COBeN.

MexaHn3mMbl aNUreHeTUYeCcKom Kne-
TOYHOW HAcNeaCcTBEHHOCTM aHaIOMUYHbI
MeXaHN3MaM KJIETOYHOM NamMsiTv — CyLLe-
CTBOBaHME PYHKLUMNOHANbHbIX U CTPYK-
TYPHbIX KNETOYHbIX COCTOSAHUIA B A0ONTO-
XMBYLUMX Hegenswmxcs knetkax. Hanpu-
Mep, 3aNMUreHeTn4eckmne MexaHu3mel,
BKAoYawowme metunmposaHne AHK n
MoaMpUKaUmio TMMCTOHOB, OObIYHbI NMPU
3KCNPEeCcCUM reHoB B HEMPOHax (CM. 00-
30p Levenson, Sweatt, 2005). Y kpbiC
M3MEHEHMSa B NOBEOEHNUMN MONOObIX Ma-
TEepen, coxpaHaemble 4anTeNnbHOe Bpe-
MS, onpeaenseT NoBeaeH4Yeckme npm-
3HaKM y Ux noTOMKOB (Mofaoaun), n atun
N3MEHEHMS ONpenenstoTcs XpoMaTnUHO-
BbIMW METKaMW B KJIIOYEBbLIX FreHax KJe-
Tok Mmo3dra (Weaver et al., 2004). Uame-
HeHue B meTunupoBaHun OHK Takxe
CBA3aHO C HacfnegoBaHMEM COCTOSAHMUS
onacHocTtu (Miller, Sweatt, 2007). CHu-
XEHMEe ypOoBHA 00y4aeMOoCTU Y UbINaaT,
BbI3bIBAEMOE CTPECCOM MX POAUTENEN,
TakXke ABNSeTCa NpUMepPoM annureHeTu-
yeckon mogumdukaumm noBeaeHuns
(Lindquist et al., 2007).

3. Abnonka n M. JTam6 ncnonb3yoT
06O0OBLEHHbIN TEPMUH “ONUreHeTn4ec-
Kasi cuctema HacneagctBeHHocTu” (OCH)
M ONMCLIBAIOT T€ MEXaHN3Mbl, Ha KOTO-

pbIX OCHOBaHa anUreHeTnyeckas Ha-
CNneacTBEHHOCTb kneTok. OHU BbIAENSIoT
yeTblpe TMNa, oTHocsawmxca kK ACH, Ha
KOTOpPbIX 6231PYyeTCS KOHTPOJIb SNUreHe-
TUYECKN HacNenyeMblX MNPU3HAKOB
(Jablonka, Lamb, 1995, 2005, 2007;
Jablonka et al., 1992).

(i) CamonoanepxaHne metabosau-
yeckux netesib. KnetoyHble naTTepHbl ak-
TUBHOCTU FEHOB N UX NPOAYKTOB MOIyT
noaonepXmBaTbCHa PErynaTtopHO yepes
dopMUpoBaHME METABOINYECKUX KOHTY-
poB. Hanpumep, ¢ NOMOLLLIO NOI0XMU-
TeNbHOW 0OpPaTHONM CBA3U UHAYLMOUIb-
HbI NPOAYKT reHa MOXET OAHOBPEMEH-
HO BbICTYMaTh B KQYECTBE TPAHCKPUMNLM-
OHHOr0 aKTUBaTOpa CBOEN XXe COOCTBEH-
HOW TpaHcKpunuumn. NepeHoCc KOMNOHEH-
TOB KOHTypa (6enku, PHK, meTtabonuthbi)
MOXET NMPUBOANTL K TEM X€ NaTTepHam
aKTUBHOCTU FEHOB Y PEKOHCTPYUPOBAH-
HbIX MOCE KNEeTOYHOro AeNeHns noyep-
HUX KNEeTOK. Takme nonoxmTenbHble 00-
paTHble CBA3U MOTYT NPUBOANUTL K aflb-
TEPHATMBHbBIM U HAcneayeMbIM KIeTou-
HbiM deHoTunam. NoaobHkbie cryyaur Ha-
cnepgoBaHus YacTel y rpnbos (Malagnac,
Silar, 2003), a Takxe y bakTepuii u, Be-
POATHO, Y APYrNX MUKPOOPraHM3mMoB
(Smith et al., 2006). 3TOT Xe MexaHn3M
HacnenCTBEHHON perynauum urpaet
©0MbLUYIO0 POSb U B PA3BUTUM MHOFOKJ1E-
TOYHbIX opraHn3moB (Ferrell, 2002).

(ii) CTpykTypHOE Hacrieno0BaHue.
OTOT MexaHNU3M OCHOBaH Ha NPOCTPaH-
CTBEHHbIX LWAbnoHax: NpeacyLecTBylO-
L€ KIIETOYHbIE CTPYKTYPbl QYHKLIMOHM-
PYIOT KakK WabnoHbl, NPUBOAS K BO3HUK-
HOBEHMIO CXOOHbIX CTPYKTYP B AOYEPHUX
kneTkax. HacnepoBaHue no MexaHnU3My
wabnoHa OxBaTblBAET MHOXECTBO Mpu-
MEPORB, BKJIIOYAKOLWMX HACNea0oBaHMeE
NMPUOHOB Yy rpnbOB, HacnegoBaHMe Kop-
KOBbIX CTPYKTYP Y PECHUYATBIX, KOTOPbIE
Cavalier-Smith (2004) Ha3Bana “reHeTun-
4yeckumMu membpaHamm”.
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(iii) XpomaTtuHoBbIe MeTKu. XpoMaTu-
HOBbIE METKU SBASIOTCS PA3HOBUOHOCTS-
MW FTMCTOHOBBIX 1 HETMCTOHOBBIX OENKOB,
NoABEP>XXEHHbIX UBMEHEHUSAM. OHU HEKO-
BAJIEHTHO CBSA3bIBAIOTCS C MOJieKynamMu
OHK, a Hebonbline no pasmepy XxmmMu-
yeckme CoeanHEHUs (Takne, kak MeTu)
HenocpeacTBeHHO cBa3biBatoTcsa ¢ AHK
KOBaNEHTHbIMU CBA3AMU. XPOMaATUHO-
Bble METKM OMpenensiorT akTUBHOCTb
(WA HEaKTMBHOCTbL) FrEHOB N MOrYT Cer-
pernpoBaTth (MOYKOHCEPBATUBHO UMK
KOHCepBaTUBHO) OAHOBPEMEHHO C MOJie-
kynammn JHK B xo04e nx pennmkaumu, yya-
CTBYS B npoLeccax GopMUpoBaHna saep
B JOYEPHUX KJIETKaxX CO CXOAHbIMU MET-
kamu. Nyt n cnocobbl, MOCpPeacTBOM
KOTOPbIX XPOMATUHOBbLIE METKW NEPEHO-
CATCA MeXAy CMEXHbIMU NMOKONIEHUSIMU
KN1eTOK, a 0COOEHHO crnocobbl NepeHoca
9TUX METOK Yepes raMeThl, B HacTosLLee
BPEMS INLLb YACTUYHO MOHATHI.

(iv) Onocpenyemasi PHK nameH4u-
BOCTb B 9Kcripeccum reHoB. [llogasneHuve
TPaHCKPUMNLUMOHHOIO COCTOSIHUSA Y MOJE-
kyn AHK MoxeT OCcyLLeCTBAATLCA X pen-
peCcCuBHbIM B3aUMOOENCTBUEM C He-
60bLLIMMUM MO PasMepy KOMMIEMEHTap-
HbIMU Monekynamn PHK nnn monekyna-
M MPHK (Meister, Tuschl, 2004;
Bernstein, Allis, 2005; Matzke, Birchler,
2005). NogobHbIe B3aMMOaencTBnsa Mo-
ryT nepenaBaTbCs Kak OT KIIeTKM K KIeT-
Ke, TaKk U cnenyouemMy rnoKONEHMIO UH-
OVBUOOB NOCPEACTBOM CUCTEMbI PENIN-
kaumun ¢ PHK, n/vunu yepes B3anmoaen-
CTBUE XpPOMaTMHa C HEGONMbLLUNMUY MOJIe-
kynamn PHK, 4To npuBoguT K Hacnea-
CTBEHHOW MOANPUKALINU XPOMATUHOBbIX
meTok. PHK-AHK n PHK-PHK mexaHns-
Mbl CMapuBaHUS MPUBOAAT HE TOJIbKO K
3aMOJIKAHUIO FEHOB, HO MOTYT TaKXe Bbl-
3bIBaTh AeNeLUnn B reHax uam nx amnam-
dukaumio (Mochizuki, Gorovsky, 2004).
Maneble no paamepy monekynsl PHK, Be-
POSATHO, Y4aCTBYIOT B MPOL,ECCe napamy-

TupoBaHus reHoB (Rassoulzadegan et al.,
2006).

dnureHeTnyeckoe HacnenoBaHme, No
CyTu, ABNgeTCca Be3gecywmm. Hamu
(Jablonka, Raz, B newaTtun) cobpaHbl AaH-
HbI€ MO HaceayeMonm 3aNMreHeTN4eCcKomn
M3MEHYMBOCTN Yy BakTepuii, NPOCTEN-
Wwunx, rpnboB, PaCTEHUN N XUBOTHbIX.
OTOT CNNCOK BKJIOYAET YXe OKOJI0 COT-
HU MPUMEPOB, N 3TO YMCNO pPacTeT exe-
OHeBHO. B HacTosiwen ctaTbe Mbl NpuU-
BOAMM NNLLIb HECKOJIbKO MPUMEPOB, WJI-
NIOCTPUPYIOLWNX FpaHuubl 1 obnacTu
pacnpoCcTpaHeHUs anureHeTn4yeckon
dopMbl HacnenoBaHUS.

Y MMKPOOPraHu3mMoB 1 rpubos nepe-
KIOYEHUS MeXAY anbTEPHATUBHBbIMU Ha-
cnegyembiMn popmMamMu, KOTOpblie pea-
NN3yI0TCA Yepes caMmonoaaepXkaHme me-
TaboMyYeCcKnx NeTenb, ABASIOTCS LUMPO-
KO pacnpoCTPaHEHHbIM U Aaxe 00blY-
HbIM siBeHMeM. Hanpumep, y Candida
albicans anureHeTndyeckne nepeksiye-
HUS NOAAEPXMBAIOT NEPexon Mexnay
OBYMS KNETOYHbIMU peHoTunamu, white
M opaque, T. €. ABa KJIETOYHbIX COCTOS-
HUS NOAOEPXVBAIOTCH B TEYEHNE MHOTUX
KNEeTOYHbIX AeNneHnin. Ana nHuumaumm n
nognepXxaHus Knetok GeHoTuna opaque
HeobXx0AuM KJIIOYEBOW PErynsaTOPHbIN
6enok Wor 1. 310T e 6en0okK No KOHTYPY
NONOXMTENBHOW 0OPATHONM CBA3U pery-
NIMpyeT CBOIO Xe TpaHCKpunuuio, oop-
MUpPys CTabuibHYI0 CaMOMNOAAEPXNBAIO-
LWyt MeTabonmMyeckyto NeTio ¢ NoMo-
Wb NONOXMUTENBbHON 0B6paTHON CBA3U
(Zordan et al., 2006). Y rpnbos ecTb He-
CKOJIbKO MPUMEPOB TakOro xe crnocoba
HacnenoBaHUA aNbTEPHATUBHbBIX KOH-
dopmaunin y 6enkor (Malagnac, Silar,
2006). Ona npumepa y Sacharomyces
cerevisiae eCTb HECKOJIbKO XOpPOLLUO A0-
KYMEHTUPOBaHHbLIX MPUMEPOB Hacneno-
BaHWS NMPUOHOB — M3MEHYMBOCTb BOC-
NPOV3BOANTCS MO MEXaHU3MY CaMOKO-
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nupoBaHua wabnoHa (Benkemoun,
Saupe, 2006).

CyLiecTByeT MHOXECTBO NMPUMEPOB
SMUreHeTUYecKoro HacneaoBaHus pas-
JINYHBIX MPU3HAKOB 1 CBOWCTB y pacTe-
HMN. Hanbonee n3BecTeH cny4yan Hacne-
[OBaHWA CTPYKTYpPbI LBETKA Y OAHOW 13
pas3HOBMAHOCTEN NbHAHKU (Linarea
vulgaris). 9Ta pa3HOBUOHOCTb JIbHAHKU
Obina onmcana eule 250 net Ha3ag Kap-
nom JInHHeEM: OHa MMEeET “nenopuyec-
KYI0” CTPYKTYpPY LBeTKa, OTINYHYIO OT
CTPYKTYPbI LBETKOB, MPUCYLLMX OBObIY-
HbIM JIbHSIHKaM. JINHHEN Ha3Ban 3Ty pas-
HOBUAHOCTb JIbBHAHOK TEPMWHOM
“Peloria”, 4yTo Ha rpe4eckom A3blke O3Ha-
yaeT “MoHcTp”. E. Coen u ero konneru
HaLW Y NTbHSAHKU reH Leyc, KOHTponmpy-
IO OP30BEHTPASIBHYIO aCCUMETPUIIO.
[Mo3xe 6110 0OHaApPYXEeHO, YTO aHano-
FMYHbI/ FTEH KOHTPONVPYET BOSHUKHOBE-
HMEe MenopuYecknx Pa3HOBUAHOCTEN
LBETKOB M Yy APYrMX BUOOB PaCTEHUN
(Cubas et al., 1999). YcTtaHoBNEHO, 4YTO
JHK-e nocneposatensHOCTU Y HOpMasb-
HbIX U Nenopuyecknx Gopm pacTeHunn
WAEHTUYHbI, HO Pa3NNYHbIMU OKa3aancChb
Y HUX MATTEPHbI METUINPOBAHUS: Y Ne-
nopuyeckux BapmaHToB pacteHuin JHK
MeTUIMpPOBaHa B OOMbLUEN CTEMEHU U
TPaHCKPUMLMOHHO HEAQKTUBHA, YEM U OT-
nunyaetcsa ot monekyn JHK y Hopmans-
HbIX GeHOTMNOB. [Nenopunyeckue Gopmbl
pPacTEeHUN OTHOCUTENBHO HECTAOWITbHBI:
Ha OTAE/bHbIX BETBAX MENI0PNYECKUX Pa-
CTEHUIN BCTPEYAIOTCS YACTUYHO WUn NOoJ-
HOCTbIO HOPMaJibHblE LIBETKU, HO anure-
HeTu4yeckne MeTKM nepeparTcs, no
KparHel mepe, B TedeHne ABYX NOKosne-
Hui (Parker, nepcoHanbHoe coobule-
HUe).

Y pacTeHunn N3BECTHO MHOXECTBO
CryyaeB BO3HUKHOBEHUS 3NUMyTauUi
noAa, BAMSTHNEM FreHOMHbIX U XUMUYEC-
KMX CTPECCOB. Ham npencraenseTcs, 4To
M3MEHEHUSA, CBA3aHHblE C Bapuaumnen

YPOBHS MIOUOHOCTU KNETOYHbIX 940€ep,
BCErga ConpoBOXAATCHA 3NUreHeTu-
4YeCKMMWN U3MEHEHUSMMK B reHoMe. Kak
OyneT Noka3aHo HUXe, SNUreHeTnYeckKne
MeXaHM3Mbl, KOTOPbIM COMYTCTBYIOT 3TH
M3MEHEHMS, BKJIIOYAIOT, KakK NpaBuro,
LUIMPOKO pacnpoOCTpaHEHHbIE (anureHe-
TUYECKME U FTEHETNYECKNE) NEPECTPON-
KV FEHOMHbIX NaTTEPHOB.

Y XVBOTHbIX TaKXXe U3BECTHO OOCTA-
TOYHOE YMCO NPUMEPOB SMNUreHEeTMNYE-
CKOro HacnepoBaHWs MNPU3HAKOB.
BckapmnneaHme HeMaToOOHbIX YepBen
Caenorhabditis elegans COBMECTHO C
OakTepusaMu, y KOTOPbIX 3KCNPECCUpy-
loTcsa gsowHble cnupanu PHK — cneuyn-
dunyeckne muweHn ansa reHos C.
elegans, NpMBOAUT K MHOXECTBY pas-
JINYHBIX MOPPONOrnM4eckux n Gpursnono-
rMYecknux Bapuaumm. 3Tm N3MeHeHus
nepenarTcyd No HacnencTBy, BO BCAKOM
cnyydyae, B TedyeHue 10 nokoneHwun
(Vastenhouw et al., 2006). SnumyTaumn
M3YYEHbl TAKXE HA U3OrE€HHbIX JIMHUAX
Apo30dubl, HECYLLIMX MYTAHTHbIA an-
nenb reda Kruppel, onpenensiowmi
mopdonoruio rnas (Sollars et al., 2003).
JobaBka B nuLly NnynHKaM nekapcTea
(geldanamycin) MHrIMGUPYET aKTUBHOCTb
reHoB TenjoBoro woka (6enka Hsp90),
yBENMYMBAS YACTOTY Pa3BUTUS MYX C
aHoMasibHbIM peHoTUNoM rmag. Jlekap-
CTBO A00aBNSNN B KOPM OAHOKPATHO, HO
3TOro 0kas3anoCb A0CTATOYHO, YTOOLI
MOBBLICUTb YaCTOTY BCTPEYAEMOCTU MyX
C aHOMasilbHbIM PEHOTUMNOM 7123 B TeYe-
HUe nocneaylwmx 6 nokoneHunn ¢ 1 oo
60% npu cenekTMBHOM OTOOpPE HA aHO-
Manuio. Tak Kak ivHUM 4po30durbl Bbin
M30reHHbl, TO CeNEeKTUpyemasi B OnbiTe
M3MEHYMBOCTb MO aHOMasIbHOMY (eHO-
TUMy, BEPOSATHO, Oblnia CBA3aHa He C pas-
IMumnsaMM B YacToTax reHoB, a C Hacne-
OYEMbIMU 3MUFrEeHETUYECKUMU Pas3nnyn-
SIMW B TEHOME.
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JocTtato4yHo 60MbLLIOE YMCO NpUMe-
POB 3aNMreHeTU4eckoro cnocoba Hacne-
[OBAHUS Y XUBOTHbIX MOJTY4EHO B OMbITax
Ha Mblwax v kpbicax. leH “Fused”, KOHT-
ponvpyowmin GopmMmpoBaHme COrHyTo-
ro XBOCTA Y KpbIC, ABMASETCA AOMUHAHT-
HbIM MPU3HAKOM. JKCNpeccus 3Toro
reHa MOXeT OblTb Pas3/INYHON: Yy H4acTu
ocoben B noToMCTBax HabnwpaeTcs
KparHAda cTeneHb COrHyTOCTH, Y ApYron
4yacTu — COrHYTOCTb XBOCTa BblpaxeHa
HEe3Ha4YUTEeNbHO, a Y TPETbEN — XBOCT U
BOBCe npamon. bonee 20 net Hasap
[.K. Benses n ero rpynna npuLiam K 3a-
KJIIOYEHUIO, YTO HAcnegoBaHME reHa
“Fused” ckopee anureHeTn4eckoe aBne-
HVe, 4YeM 4YUCTO reHeTuyeckoe (Belyaev
et. Al., 1981, 1983). lNo3xe, Rakyan c
coTp. (2003) noarBepannn, 4TO CTEMNEHDb
akcnpeccuun reHa “Fused” HacnepyeTtcs
SMUreHeTUYeCKU Kak C OTLLOBCKOM, TaK U
C MaTepunHCKOM CTOPOH. bonee Toro, oHn
Hawnu, 4To PeHoTUNMYecKas sKcnpec-
cuareHa “Fused” (Tenepb 3TOT reH 060-
3HavaeTtca kak AxintU) koppenupyert ¢
MEeTUIMPOBAHHOCTbLIO TPAHCMNO30Ha B
OOHOM M3 MHTPOHOB reHa Axin. MHoxe-
CTBEHHOE MEeTUIMPOBAHNE TPAHCMNOHU-
pyemMoro anemMmeHTta GopMumMpyeT HOpP-
MasbHbIl XBOCT Y XUBOTHbIX, B TO BPEMS
KaK ero oemMeTunnpoBaHne NpuBOAUT K
aHoMasibHbIM PHK TpaHckpunTam u pas-
BUTUIO COrHYTOro xBocTta. Kak opraHmnso-
BaH NaTtTepH METUIMPOBAHUS TPAHCIMO-
30Ha TOYHO HEM3BECTHO, HO HacneaoBa-
HVEe yKa3aHHOro peHoTUNa ocyLLeCcTBNNA-
€TCS Yepe3 CUCTEMY XPOMaTUHA.

Lpyron npumep annMreHeTnYeckoro
HacneLoBaHUS Y XXMBOTHbLIX OTHOCUTCS K
M3MEHYMBOCTU, BbI3bIBAEMOWN JlEeKap-
CTBOM BUHKJI030JIMHOM, KOTOPOE Hapy-
LWwaeT aHTMaHOPOMEHHYIO SHOOKPUHUIO Y
kpbic. M. Anway c coTtp. (20064, b) nHb-
eunpoBann 6epeMeHHbIM CaMKaM BUHK-
nosonuH B TedeHne 8-15 gHen nocne
CrnapuvBaHUsa U Mokasanu, 4To OTKJIOHe-

HUA B GeHOoTMMNax MYXCKUX NMOTOMKOB
HacnegoBasMCb NO MYXCKOW NMHUN B
TeyeHume cneayowmx 4 nokoneHuin. OHn
HaWwW Takxe, 4TO y caMUOB B NOKOne-
Hun F, B 15 nocneposaTenbHocTax AHK
Obl1 BMEHEH NaTTepPH METUMPOBAHUS
M pasnuyma B METUIMPOBAHUN 3TUX MO-
CJ1e00BaTesIbHOCTEN COXPaHUINCB A0 F.

lMpuBeaeHHbIE NPUMEPDLI — NULLIb He-
6onblioi pparMeHT n3 obuiero ymcna
cnyyaeB, B KOTOPbIX Obla nccnegoBaHa
anureHeTnyeckasa dopma Hacnegosa-
HMA. Hawm gaHHbIe NO3BONSAIOT AyMaTb,
4YTO SMNUrEeHETUYECKOEe HacrefoBaHMe
MOXHO OBHapyXuTb Yy NtoBOro TakCcoHa,
M OHW BO3MOXHbI MO NOOLIM TUNam fo-
KYCOB B reHOMax (XOTs HEKOTopble obna-
CTV reHoMa NnoaBepPXeHbl 60bLIEN ann-
reHeTU4Yeckom NU3MEHYMBOCTH, YEM ApPY-
rne). luoykumsa anureHeTn4eckom mns-
MEHYMBOCTM Ha KJIETOYHOM YPOBHE U
CTabuNbHOCTb MX HacnenoBaHUs orpe-
0enalTcs TUMNOM 3NMreHeTUYeCcKom cu-
CTEMbl U TUNOM OPraHM3MoB. TeM He
MeHee, ecnn npeHedbpeyb cCNocobHOCTA-
MW XMBbIX CUCTEM K ObICTPOMY pearmpo-
BaHWIO, a TaKXe, €C/M NpeHebpeyb Ly-
MaMu, CBA3aHHbIMW C Pa3BUTUEM UHON-
BWOOB, M KOTOPbIE MOTYT Bbi3blBaTb M-
reHeTU4YeCcKylo U3BMEHYMBOCTb, OTMETUM
XapakTepHylo aeTtanb, npocMaTpmBae-
MYIO BO MHOTMX UCCNEONO0BaHUAX, YTO
VIMEHHO CTPECCHI (9KCTpeMasbHbIE YCIO0-
BUS1 CYLLLIECTBOBAHMS) Yalle BCErO MHAOY-
LUPYIOT 3MUTreHEeTUYECKYI0 U3MEHYUN-
BOCTb.

OnureHeTn4yeckoe HacaenoBaHue B
YCJIOBUSIX CTPEecca: HarpaB/IEHHbIN re-
HeTun4eckui otbop, reHepupyr LN
CKJIOHHOCTb K J10Ka/IbHOMY MYyTMPOBAa-
HUIO, 1 BbI3bIBAIOLLNI CUCTEMHbIE MYyTa-
umm

. N. lWmanbrayseH (1949) n C. Yon-
anHrtoH (Waddington, 1957, 1968, 1975)
npepnonaranu, 4To BEOYLLYIO POJib B
9BOJIIOLVIN UIPAET CaM NPOLLECC Pa3BU-
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Tns. OHTOreHeTM4yeckme npucnocobne-
HUS, CBSI3@HHbIE C UBMEHEHUNSAMU Y 3KC-
NnepMeHTasbHbIX UHOUBUAOB, 0COOEHHO
B YCJIOBUSIX CTPECCA, BCKPbISIM N3HaYasb-
HO MpUCYLLME FEHETUYECKME Pa3nnyuns
MeXy 0COBsIMM MO UX NPUCAOCOBUTEb-
HbIM CMOCOOHOCTSM, N 9Ta Bapunabdenb-
HOCTb MOXET CNYXUTb 0OBEKTOM OTOO-
pa. ToNbKoO Te reHeTuYeckme pasHoOBU/-
HOCTWU, KOTOPble B BONbLUEN CTEMEHMU
CKJIOHHbI K aanTUBHOMY OTBETY Ha
CTpEecC, yBEMYMBAIOT CBOIO 4ACTOTY. Ta-
KMM nNyTeM OoTOOpP MOXET MPUBOAUTb K
nepexoay OT CTUMYN 3aBUCUMbIX HEHO-
TUMOB B NOMyNAUUAX K CTUMYS HE3aBU-
CUMbIM (MU MEHee 3aBUCUMbIM). OTOT
npouecc npeobpasosaHua LLimaneray-
3€eH HasBan “cTabunmanpyromm oTbo-
pomM” (Schmalgausen, 1949), a YooauH-
rTOH — “reHeTunyeckon accummunaumein”
(Waddington, 1957; Pigliucci et al.,
2006).

HemnaesHo West-Eberhard (2003) pas-
BUMA 1 pacwvpunia nae o ToOM, 4TO B
9BOJIIOLMN UMEHHO OHTOreHeTmnyeckas
NAACTUYHOCTb UIFPAET KITIOYEBYIO POJIb.
B pamkax KOHUenumMm KOHCTPYKTUBHOIO
9BOJTIOLVIOHHOIO MbILLJIEHUS OHA cYnTa-
€T, YTO 32 U3MEHEHUSMN B Pa3BUTUN,
VHOYUMPYEMBIMU CPEeaoN, CnenytoT re-
HETMYEeCKMEe N3MEHEHUS, KOTOPbIE NO/-
XBaTbIBAIOTCS OTOOPOM, MOCKOJIbKY OHU
CTUMYNUPYIOT UM CTabunnanpyioT MH-
Ayumpyemble pa3BUTUEM U3MEHEHUS
WX HENTPaNU3YIOT UX HeGnaronpusaTHoe
Bo3pericTeme. OHa Ha3Bana 3ToT yrnpas-
NeMbIV MPOLLECC Pa3BUTUS “reHeTn4ec-
KOW akkomogaumein”, KotTopas BKIIOYAET,
HO HE OrpaHNYNBaAETCH TOJIbKO FrEHEeTU-
yeckoln accumunsaumnein. B ceoe spems
aBTOpbI HacTosuwen ctaten (Jablonka,
Lamb, 1995, 2005) nucanu, 4To NnpoLec-
Cbl FTEHETMYECKOW aCCUMUNSALMN N aKKO-
MOOaLVN O0JIKHbI YCUINBATLCS, €CNn
MHOYUMPYEMbIE OHTOreHeTn4Yeckue agd-
deKkTbl HacnenylTCcsa B NOCAEAYLNX

NMOKOJIEHUSIX, U 3TA BO3MOXHOCTb Oblnia B
CBOe BpemMsa moaenupoBaHa Manowm (Pal,
1998). B ycnoBusix cTpecca anureHeTn-
yeckoe HacnegoBaHne 0CoOBEHHO BaXHO,
NMOCKOJIbKY OHO YCUNIUBAET 3TOT 9P eEKT
(Badaev, 2005; Siegal, Bergman, 2006).

OnureHeTnYeckoe HacnenoBaHuE U
€ro MexaHn3mbl ONpenensaoT He TONbKO
HanpaeneHne oTbopa reHeTU4YECKNX Ba-
PWUaHTOB, HO HANPSMYIO MOTYT BAMSATb HA
BO3HMKHOBEHME 3TUX BapunaHToOB. Ha-
CNeaCTBEHHbIE Bapuauum B XpoOMaTuHe
CMOCOBOCTBYIOT MUBMEHEHUSAIM B NOCNEN0-
BaTenbHOCTaxX AHK: oHn BAMaIOT Ha re-
HETNYECKYI0 UBMEHYNBOCTb YEPES N3Me-
HEHUA YaCTOT MyTaLUUWA, TPAHCMO3ULVIA U
pekombuHaumin (Belyaev, Borodin, 1982;
Jablonka, Lamb, 1995). Hanpumep, me-
TUANPOBAHHbLIE NOCNEeA0BaATENILHOCTHU
TPaHCNO30HOB Y pacTeHu peako nepe-
MeLLaloTCs BHYTPU reHOMOB, TOraa kak
JeMeTUInpoBaHne 3TUX TPaHCNO30HOB
henaet nx BecbMa MobunbHbiMU. Mo-
OUNbHbIE 9NEMEHTHI, MEPEMELLAACH HA
HOBOE MECTO B reHOME, BHOCSAT U3MeHe-
HUS B KOOUPYIOWME N PETYNATOPHbIE
nocnepoBatenbHocTn JHK. OHK cTaHo-
BATCS OCHOBHbIM MCTOYHMKOM KaK HOBbIX
MyTauuin, Tak N HOBbIX SNMUIreHEeTUYECKUX
COCTOSIHWI (3aBUCUT OT CTEMEHM UX Me-
TUAMPOBAHHOCTK), KOTOPbIE, B CBOIO O4e-
penb, BAVSIOT Ha YaCTOTY FreHepupyeMbIxX
TpaHCcno30oHaMn MmyTaumin. Ha nepeme-
LeHVe TPaHCNO30HOB 3aMeTHOe BANA-
HVE 0Ka3blBAOT BHYTPEHHME (KNIETOUHbIE
M reHOMHbIE) U BHELWHMe (cpenoBbie)
CTpPECChI, 1 HOBblE reHeTUYeCcKne Bapm-
aHTbl ObIBAlOT 60s1€€ yCnewHbIMU Npu
YCINOBUSIX, KOrAa 0COOM HaxoaaTCs B KpU-
Tn4yeckom coctosaHum (Kidwell, Lisch,
1997).

ViMeeTcs TecHas CBA3b Mexay reHe-
TUYECKOW N 3NUreHEeTNYECKON NBMEHUUN-
BOCTbIO, HAG1102EMON B MOBTOPSIIOLLMX-
CS NocnenoBaTeNibHOCTSX, U 9Ta CBA3b
MMeeT 3BOJIIOLMOHHOE 3HavyeHue. Nc-
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cnepoBaHuve nocnegosartensHocTen JHK
nokasasno, 4To B pUIOreHum pacTeHni n
XMBOTHbIX, FEHbI, KOHTPONMPYIOLLME pa3-
BUTUE, CHa4Yana Oblnv AynanumMpoBaHbl 1
3aTeM NMOBTOPHO Mcnonb3oBaHbl (Gu et
al., 2004). C. PoauH n ero konnerun
(Rodin, 2005) npegnonaraioT, 4TO 9¢-
beKT NONIOXEHUS, CBA3AaHHbIN C U3MEHE-
HUEM MATTEPHOB 3MUTEHETNYECKUNX Me-
TOK Y OYNIMUMPOBAHHbIX FEHOB, NOCNe
nocneayoLwero ayrnivumpoBaHUs U CMe-
Hbl MECTa NnokanmMsaumm MOryT urpatb
BAXXHYIO POJIb B MOBTOPHOM UCMOJIb30BA-
HUM OYNAULMPOBAHHbBIX FEHOB.

Ctpecchbl conpoBoXxaalTcs: ayniau-
KauuMsiMm reHoB, NepeMeLleHneM Mo-
OUNbHBLIX 3JIEMEHTOB BHYTPU rEHOMA,
YBENIMYEHNEM HYACTOThl PEKOMBUHALNIA U
MyTauuin. NoHATUE CTpecca NOHATHO Ha
VHTYUTMBHOM YPOBHE, HO B TEOPETUYEC-
KOM nJjlaHe 3TO BeCbMa MYAPEHLIN Tep-
MuH, 1 . Cenbe, NepBbIM UCCNegoBan
3TOT PEHOMEH, OrpaHuUyYnBancs nccne-
[0BaHMSIMM NO BO3OENCTBUIO CTPecca Ha
OpraHn3m nuvilb Ha GU3NONOrNYECKOM
ypoBHe. OH onpenennn CcTPecc Kak co-
CTOsIHME, “NPOosIBNSOLEECs B BUAE Cre-
undmnyeckoro cnHapoma, KoTopoe co-
CTOUT N3 Hecneundu4eCkUx N3MEeHEHUM,
VHAOYUMPYEMbIX BHYTPU Bnocucrtemsl”
(Selye, 1956, yut. no Hoffman, Parson,
1991). Ucnonb3ys cxoaHbI NOAXOA, HO
YXe B OTHOLUEHUN U3MEHEHUI FreHOMa,
onpeaensaoumx 3BOIOLUVOHHYIO TPaek-
Topuio, lonbawmuaT (1940) npeanono-
XWJ1, 4TO CTPECC MOXET UHULMNPOBATb
CUCTEMHbIE NepTypbaLMM B FEHOME, YTO
BeOET K MaKpO3BOJIIOLMOHHBIM N3MEHE-
HMAM. OTa naes bbina OTBEPrHyTa Hay4y-
HbIM COOOLLLECTBOM B pamMkax GopMupy-
IOLLLEroCs B TO BPEMS 3BOJTIOLMOHHOIO
cuHTE3a u bonee Toro 6bina ocMesHa
BCeMMu buonoramm. Tenepb Xe Ha OCHO-
BE HOBbIX JAHHbLIX MO MHOMMM OMONOrn-
4YeCKMUM OUCLMNMIIMHAM Hay4HOe coo0LLe-
CTBO NMOMEHSI0 CBOE OTHOLLUEHME K 9TOM

noee lonsawmuaTa (cm. Shapiro, 1999;
Bateman, DiMichele, 2002, nepecmoT-
peBLMX B3rNsabl HA uaeu fonsawmMna-
Ta). Y pacTeHuin, 3Konorn4yeckme cTpec-
Cbl, CBA3aHHbIE, Hanpumep, C USMeHeHn-
SIMW B YPOBHE MUHEPAJIBHOIO NMUTAHNS B
TeyeHne YyBCTBUTENbHOrO nepmoaa mx
pocTa, MOryT MHOYLUMPOBaTb 3HAYUTENb-
HYIO M3MEH4YMBOCTb B NOBTOPSIOLMXCS
nocriefoBaTeNIbHOCTAX, BEPOSITHEE BCE-
ro, yepesa metmnmposaHue OHK n PHK.
BospeincTere ropMoHasibHbIM CTPECCOM
Ha XXVBOTHbIX TAKXXE MOXET NPUBOANTL K
cucTemMaTmnyeckmm U3MEHEHUSAM.
[.K. benseB u ero konneru (1974) Ha-
onopanm, 4tTo 0T6OpP HA NPUPYYAEMOCTb
M arpeCCUBHOCTb XXMBOTHbIX UBMEHSAET Y
HUX PU3NONOrNI0 U NOBEAEHNE: B pe-
3yfbTaTe cTpecca B Xo4e A0MEeCTMKaLum
BO3pacTajna Yactota MMKPOXPOMOCOM B
reHome.

[eHOMHbIe CTpecChl MOTyT NPUBOAUTL
K BeCbMa ApamMaTnN4eCKUM N3MEHEHUSAM,
1 NOTOMY NOCNEACTBMA CTPECCOB 0Ka3bl-
BalOTCHA BMNOJIHE npeackasyemMbiMu. Ha-
npumep, CTPECC Kak TakOBOM, Bbi3blBae-
MbI1 aBTO- 1 anaononuniongnen, nHay-
LMpyeT B reHOMax MHOIMOYUCSIEHHbIE N3-
MEHEHMS Kak B SNUreHeTNYECKOM, Tak U
reHeTU4eCcKom ero opraHnsaunm. Hegae-
HUMW NCCNEeOBaHUSAMM MOKaA3aHo, YTO Y
MHOIMX eCTECTBEHHbIX U MHAYLIMPOBAH-
HbIX MONMAONAOB N TMOPUOOB NATTEPH
MeTmnupoBaHua JHK cyleCcTBeHHO 13-
MEHEH U1 FreHbl B HEKOTOPLIX AYNINLMPO-
BaHHbIX XPOMOCOMax CTAHOBATCS Ha-
CcnenCcTBEHHO HeakTuBHbiMU (Levy,
Feldman, 2004). BeposTHO, Npu aBTO- U
annononnnaouansaumum NponucxoanTt
B3PbIB HAC/IEACTBEHHON U3MEHYNBOCTMN,
MCMob3yeMON 0TOOPOM, YTO OTKPbIBA-
€T LUMPOKNEe BO3MOXHOCTM ANg afganTta-
UMM pacTteHnin. 9To NPennoNoXeHne
Haxo4uTCcs B NMOJSIHOM COOTBETCTBUMN C
aHaNorMYHbIMN NPEANONOXEHNAMM,
caoenaHHoiMn paHee MakKanHTOK
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(McClintock, 1984; Jorgensen, 2004;
Fontdevila, 2005; Rapp, Wendel, 2005).
MccnepoBaHma Ha Opyrux opraHn3max
NO3BOIMAN NPeAnonaraTb, YTO B YC/IOBU-
SIX FTEHOMHOIO 1 3KONIOrMYecknx CTpec-
COB OHTOreHeTU4YeCKu nHaoyunpyemas
namenumeocTb HK yacto onocpeayet-
CS yepe3 MapkMpOBKY XPOMATUHA UNU
OHC, a Takxe onocpeayeTcs Monekyna-
mu PHK. CooTBeTcTBylOLME NPUMEPbI
BIINSIHUS PA3INYHBIX TUMOB CTPECCOB Ha
SMUreHeTNYECKYI0 USMEHYMBOCTb, a TaK-
X€ 3NMUreHETNYECKME MEXAHN3MbI, BEAY-
LME K FTEHETUYECKOMY penaTTepHN3aLmm
reHOMOB, NpuBeAEHbl B Tabnmue.

Kakue xe KneTo4yHble MeXaHN3Mbl 3a-
[EeNCTBOBAHbI MPY OTBETAX HA FTEHOMHbIE
cTpecchl? Mbl TONIbKO TENEPb HAYMHAEM
NOHMMATb, KAKUM MyTEM 3MUreHeTU4eC-
KN KOHTPOJIMPYEMbIE CUCTEMbI FEHEPU-
pylOT CUCTEMHbIE MyTauuu. Becbma
npaBaoonoaodbHO, YTO Y pecHMYaTbixX B
pasBMBaoLLEMCS MAKPOHYyKIieyce obHa-
PY>XEHbI 3NUreHEeTUYECKN HAacnenyemMble
CUCTEMBbI, BbI3bIBAKOLIVE AENELNN U aM-
nnndunkaumm B ONpeaeneHHbIX reHax
(Mochizuki, Gorovsky, 2004). Bo3MOXHO,
YTO M Y APYrMX OPraHM3MOB B YCIIOBUSIX
FEHOMHOIO UM 3KONOrMYecKoro CTpec-
COB TaKXe MMEKT MeCTO aHaNormyHble
npoueccel. BecbMa MHTPUryOLWMM MO-
XEeT OblTb NPEeANONIOXEHNE, YTO AeNeuumn
WM CAMNEHCUHI Y HECMAPEHHbIX B NPO-
Lecce Meno3a XPOMOCOMHBIX ParioOHOB
(3a cuyeT retepoxpomarTm3aumnn) Takxe
onocpenyTcs CUCTEMaMU, KOHTPONN-
pPyeEMbIMU 3NMUTrEeHETUYECKN (BKIIIOYaS
HecnapeHHble parioHbl XY XpOMOCOM Y
reteporamMeTHbIX camMLoB). BepoaTHo,
3TO MPOUCXOOMT 32 CHET MasibIX MOJIEKYT
PHK, KkoTOpble CMHTE3MPYIOTCS B HECNA-
peHHbIx paoHax AHK (Shiu et al., 2001;
Bean et al., 2004; Turner et al., 2005,
2006). MexaHunsmbl, onpeaensemMbole
B3aMMOOENCTBUSAMN MeXAY NMoauMep-
HbiMn monekynamu AHK-OHK, AHK-PHK

n PHK-PHK, a Takke nx KOMMnnekCHbIMU
B3aMMOOENCTBUSAMN C XPOMATUHOM MU
3H3MATNYECKUMUN N3MEHEHHbIMU JHK
MOryT AaBaTb FrEHOMHbIA OTK/IUK, KOTO-
pPbi N NEXUT B OCHOBE CUCTEMHbIX MY-
Taumin, BO3HUKAIOLLMX B YCIIOBUAX CTPEC-
ca. 9T MexaHn3Mbl OTBETOB HA FEHOM-
Hble CTPECChI ABASIOTCH 9BOJIOLNOHHbI-
MU MmexaHuamamm. Cioaa xe Hago npu-
COBOKYNUTb PasinyHble PUCKU, BbI3BAH-
Hble noBpexaeHmnamm monekyn AHK, Ha-
npumep, NOBPEXAEHUS, Bbl3BaHHbIE re-
HOMHbLIMU NapasuTamm, NHGEKLNAMN K
dU3MONOrN4ECKMMUN KPANHOCTSAMU (NKn-
LEBbIMU, XUMNYECKMMU, KITMMATUYECKM-
MU).

BnnsiHmne pasnnyHbIX TUMOB CTPECCOB
He 0693aTeNbHO MMEET TOJTbKO HEraTmB-
Hblh 9P PEKT Ha IBOJIIOLMOHHYIO ANHA-
Munky. O6CTOATENBCTBA U TUMbI CTPECCOB,
nepeyuncrieHHble B Tabnuue, SBngi0TCS
BecbMa 00OblYHbIMU. BHegpeHue 4yxoro
reHoma, 0CO6EeHHO BUPYCHOro, Nocpes-
CTBOM MHPULMPOBaHNS KNETOK BCTpeYa-
€TCS O4EHb YaCTO, U 3TO OOCTOATENLCTBO
OOJIXXHO COOTBETCTBOBATbL LLUIMPOKOMY
pacnpocTpaHeHunto camneHcuHra no
MHOrMm reHam. OQHOBPEMEHHO 3KCTpe-
ManibHOE NN XPOHUYECKOE U3MEHEHNE
BHELUHUX YCNOBUM, OKa3blBalOLWMX NO-
BpexaatoLlee, HO He neTasnbHOe BO3aeN-
CTBUWE HA MHOVBUAbI, ABAFIOTCA OObIYHbI-
MW COOBbITUAMU AJ11 ECTECTBEHHbIX NOMy-
naunin. TeHOMHblE CTPECCHI, Bbi3biBae-
Mble rMbpunansaumen n nonunaonan3a-
umen, Takxke 0bbl4HbI B UCTOPUN PACTU-
TenbHon punoreHnun. TpaHchopmaunmy
O0NbLUIMHCTBA LIBETKOBLIX PACTEHUI MPO-
ncxoaunum yepes rmbpuansaguto (70—
90%), 1 B HEKOTOPbLIX KNagax aToT npo-
Lecc MOr ObITb PEKYPPEHTHBIM (3BOJIO-
LLMOHHAas PEKYPPEHLNS UV SBOMIOLIMOH-
HbI BO3BpaT). lMNonunaovguvs He orpaHn-
YMBAETCH TOJIbKO LLBETKOBbIMU PACTEHN-
aMKn: AynavkaumMm reHoOMoB (Moaunaon-
Ons 1 annononunIonamna) xapakTepHsol
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ONs1 BCero cememncTea nanopoTHUKOB U
6pnodutoe. Natcheva mn Cronberg
(2004) cumTatoT, 4TO NonunNaOUAM3auns
B 3BOJIIOUMN PACTUTESIbHbIX TAKCOHOB —
3TO CKOpee HOPMa, YEM UCKIIOYEHNE.

Mmbpugnsauusa n nonuniaonamnsaums
reHOMOB CYLLIECTBEHHbI TakXe 1 B 3BO-
nouyn XneoTHbIX. Arnold (2007) nona-
raet, 4To rmépuagmsaums Nno3BoanIa BO3-
HMKHYTb MHOIVMM TakCOHaM napTeHore-
HeTu4yeckux pbid. Annononmniongns
BCTpPEYaeTCs cpeau Taknx MO3BOHOYHBbIX,
Kak rpbl3yHbl 1 narywku. Becbma B03-
MOXHO, YTO MNPV roMonaonaHon rmbpm-
amsaumn, Korga poamTenbckue Buabl He
pas3nuyalTca No YNCy XPOMOCOM 1N B
nocneaylowemM He NPpoucxoauT nx ayn-
nvKaums, annureHeTnyeckne MexaHm3mbl
TakXke MOryT akTUBMPOBAaTbCS. DTO NMpu-
BOOUT K UBMEHEHMIO 3aNMNreHeTUYeckoro
cTatyca reHoma un, BO3MOXHO, K ero He-
KOTOPOI peopraHm3aumm: CTeneHb 3ToNn
peopraHm3auny 3aBUCUT OT CTEMNeHU
OMBEPreHLUNn rOMOMNIOUOHbIX POANTENb-
CKNX BUOOB.

3akJilo4yeHne

BosBpalasach K 4HeTblpeM BbI3OBaM
COBPEMEHHOMY CUHTE3Y, C 4Yero Mbl 1
Havyanu 9Ty CcTaTbio, B CBETE NPUBEAEH-
HbIX 0Ka3aTeNbCTB CTAHOBUTCS O4EBUL-
HbIM, 4TO: 1) MHOrMe Hacnegyemble OH-
TOreHTu4yeckue Bapmaunm 9Bns0TCS,
cKopee, anUreHeTU4eCckKMMu, 4em reHe-
TN4eCKMMU; 2) HacnenoBaHuve no Jlamap-
Ky (soft inheritance) asnsetcs, ckopee,
npasuiioM, YeM UCKJIOYEHNEM, TaK Kak
MHOrMe HOBble BapMaHTbl BO3HMKAIOT
BCJIe4CTBUE pearnpoBaHnd Ha CpeaoBble
CUrHanbl N ABNSAIOTCH OHTOreHeTn4eCKu
perynupyemMmsiMn. HacnenoBsaHue no Jla-
MapkKy MOXET BAMATb Ha HarnpasJ/ieHne
3BOJIIOLMN, CO3aBas KOUNTUYECKYIO re-
HETUYECKYI0 U3MEHYNBOCTb, KOTOpas B
psay NOKOSIEHNM CTAHOBUTCH FreHeTn4ec-
KOW M3MEHUYNBOCTLIO; 3) anureHeTn4ec-

K1 KOHTPONIMPYEMbIE MEXAHN3MbI OKa3bl-
BAIOT BNVSIHME HA penaTTepHN3auUuio re-
HOMORB B YCJIOBUSIX CTPecca, 4To NpuBO-
OVT K MaKPO3BOMOLVMOHHBIM U3MEHEHU -
M.

Mbl He cTanm 06CyXaaTb YETBEPTYIO
MeTadopy COBPEMEHHOIO CUHTE3a, KO-
TOPYIO MOXHO BbIHECTU 32 PaMKu 3TOMN
CTaTbW, HO AOJMKHbI YKa3aTb HA NpUpoay
3TOro Bbi30oBa. Tpw npeablaywime meTa-
¢dopbl OCHOBaHbI HA NMPeanooXeHNN O
TOM, 4TO 3BOJIIOLMOHHBIN NATTEPH ABNIS-
€TCS APEBOBUAHBIM, MPONCXOAALLNM OT
obuiero npenka, U Kaxanasa BeTBb AaeT
Hayano HoBOMY BuAy. B ¢unoreHumn He
paccmaTpuBaeTCa CeTeBOW nMaTTepH
3BOJIIOLUM, MPU KOTOPOM BETBb MMEET
HEeCKOJIbKO 06LmMxX NpeakoB. TeMm He me-
Hee, 3TO NPeANoNoXeHNe cnenyeT nepe-
CMOTpPETb B TEX Ciyyasix, €C/n KNeTou-
Hble CTPECChl BO3HMKAKT BCNEeACTBME
reHeTn4eckmnx 06MeHOB NPU CKPELLMBA-
HUAX, NPU FTOPU3OHTANIbLHOM NEPeHoCce
rEeHOB, a Takke nNpu apyrux Gopmax re-
HeTMYeckmx 06MeHoB. B aTux ycnoBumsix
CeTeBOI NaTTePH CTAHOBUTCS OObIYHbLIM
B 9BOJIIOLUMKN. B paHHen aBonoumn ropm-
30HTaJIbHbIE MEPEHOCHI FEHOB BblIN, CKO-
pee, NpPaBUIOM, YEM UCKITIOYEHUNEM, U
9TO, BEPOSATHO, OCTAETCH aKTyabHbIM U
NOHbIHE, OCOBEHHO B MJlaHe 3BOMIOLMN
MukpoopraHnamoB (Goldenfeld, Woese,
2007). PeanbHblli naTTEPH 3BONOLNN,
BEPOSITHO, YaCTUYHO MOXET ObITb APEBO-
BUAHbLIM, @ YaCTUYHO CETEBbLIM, MPU KO-
TOPOM APEBOBUAHOCTb M NAYTUHHOCTb
OOMUHUPYIOT NOMEPEMEHHO B pasnmy-
HOE BPEMS 1 B ONpeaesieHHbIX TaKCOHaxX.

Mbl XXnsem B nepuon peBOSIIOLNOH-
HbIX U3BMEHEHWI B BUONTOrMYECKNX HAayKax
1 BEPUM, 4TO 9pa NOCTCUHTESA B 9BOJIIO-
LMNOHHON BUonormmn yxe Havyanacb. 3a
BpemMs 60-neTHero 4apcTBOBaHUSA CO-
BPEMEHHbIN CUHTE3 060raTUICS HEKOTO-
pPbIMU HOBBIMWU OOCTMXKEHUAMK. Hanpu-
Mep, OH OblJ1 YCUJIEH BKJIIOYEHVEM B HEFO
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npeacTaBieHnn 0 HENTPaNbHOM 9BOJIO-
LMW N MYHKTUPHBbIX UBMEHEHUSX, YTO pe-
WMTENbHO PaCLIMPUIO €ro rpaHulbl.
CoBpeMeHHast 3BOSIIOLMOHHAsA buonorus
[OJMKHA MHKOPMOPUPOBaTh TakKe U Ha-
CneacTBeHHOCTb No Jlamapky (rnaBHbIM
06pa3omM 3aNUreHeTUYECKylo), a Takxke
CanbTaLUMOHHbIE BAPUAHTLI B 3BOJIOLMN,
BbI3bIBAEMbIE CUCTEMHBIMU MYTALUSMMN
M Pa3/INYHBIMUN TUNAMU FTEHETUYECKUX
obmeHoB (Jablonka, Lamb, 2007b). 3T10
He npocToe paclmnpeHne CoBpeEMEHHO-
ro CuHTesa (CNvLKOM BENIVKN N3MEHE-
HUS), NOCKOMNbKY CerogHsa Heobxoanma
HOBasli 3BOJIIOLNOHHAsI Teopusl, KOTO-
pas 6bl CMHTE3MPOBANA U JAPBUHU3M, U
NlaMapku3Mm, 1 canbTalMOHHbIE MPOLEC-
Cbl.
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