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C paboTamum npoceccopa XeHEeBCKOro yHMBepcuTeTa, poccusaHnHa EBreHnsa 3006HoBa, Mbl
caMu NMo3HakKoMUInCb, bnarogapsa nybnnkaumam B LWBeNLapCcKon npecce. Hay4yHo-
nccnepoBaTenbckaga rpynna Zdobnov’'s Computational Evolutionary Genomics Group
COBMECTHO C Y4€HbIMU U3 APYruUX CTPaH 3aHUMaeTCsa pacNpPPOBKON FrEHOMOB Pa3/INYHbIX
YKMBbIX CYLLECTB.
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Nous avons découvert les travaux du professeur de I'Université de Geneve, le russe Evgeny
Zdobnov, grace a une publication dans la presse suisse. Le groupe de recherche
scientifique porte son nom, Zdobnov’s Computational Evolutionary Genomics Group, et vise
a déchiffrer des génomes de différents animaux et insectes.

Evgeny Zdobnov: "Nous cherchons a résoudre les énigmes de I'univers"

O uensx aTown pa60TbI, ee Nnosb3e n NepCreKTMBax, a Tak>Xe o 6yﬂ,HFIX pOCCVIVICKOI'O
y4yeHoro B XXeHeBe Mbl 1 TOBOPWU/IN BO BpeMA Hawemn BCTpeE4N.

Hawa rasera: EBreHnu, 417061 Bac npencraBuTb YNTATeNIAM, PaCcCKa>KuTe,
no>xasiyucra, otkyaa Bol poaoMm, rae y4nsncb M Kakoro pona Hay4Hou
AeATesIbHOCTbIO 3aHUMaeTecCh.

EBreHun 3006H0B: 9 poaoM n3 Psa3aHun, nocTynunna B MOCKOBCKUN PU3MKO-TEXHOOMMYECKUin
NHCTUTYT (hunsTtex), nsyvana Guanko-xmmMmnyecKyto bmonormio n npuknagHyo MmaTeMaTUKy;
TaM Xe 3aWnNTua KaHanaaTckyto auccepTtaunto. C 1998 ropga pabotan B EBponenckom
NHcTuTyTe BruonHgpopmaTmkm B Kembpungxxe. 3atem s pabotan B F[epmaHun, B
Esponenckon JlabopaTopun MonekynsapHon buonorum B N'empensbepre, a B KoHue 2006
rofga nepeexas B XXeHeBy. Bblrpan no KOHKYypCy MecTo npodgeccopa B [lenapTamMeHTe
reHeTU4YeCcKom MeanLUnHbl U Pa3BUTUA MEAULMHCKOro haKybTeTa yHMBepcuTeTa XKeHeBbl.

HrI: HpaButcsa nn Bam 3TOT LUBEeHLapPCKNUNA ropon Ha o3epe Kak 4eJIOBEeKY
y4YeHoMy?

\ E3: Kak 4yenoBeky na, XXeHeBa MHe NoHpaBuiacb
cpa3sy, g bbiBan 30echb ewe A0 npmesaa Ha paboTy. 3TO KpacmBbin ropos - HebonbLon, HO
6e3 BCAKON NPOBUHLNANBHOCTN, AENCTBUTENIbHO MOXKHO Ha3blBaTb €ro MaJIeHbKON
€BpONencKon ctonnuen. 1 ¢ npoeccnoHanbHOM TOYKN 3peHuns, 3aecb 6o0nbLLIOn
noTeHuman gna peaamsaumm MOMX Hay4YHbIX MHTEPECOB.

PykoBoanmasa MHoto Hay4Hasa rpynna CEGG (Computational Evolutionary Genomics Group)
cneymnannsnpyeTcs Ha CPaBHEHUWN Pa3/INYHbIX TEHOMOB Y MOHUMaHUKN UX 3BOJIIOLNOHHOIO
pa3BnTnA. ECnn 6bITb TOYHBLIM, FTEHOMbI HE PacLLINGPOBLIBAIOT, @ CEKBUHUPYIOT, TO €CTb,



YUTalT nocnenoBaTesibHOCTL AHK. [IBa rnaBHbIX BONpoCa Npuv pacwngpoBke reHoMoB
3T0: «4TO MMEHHO 3aKoOMPOBaHHO B nocsiegoBaTesibHOCTN AHK?» n «Kakune
pyHKLUMOHaNbHbIe MocnencTeus Habngaembix Bapmaumn B JHK?»

B rpynne paboTatoT COTPYAHMKN U3 pa3Hbix CTpaH: BennkobputaHum, AMepunkun, ®paHumnm,
LLBenuapun, LUBeguumn, Kutasa; 6bl1 HeMel, HelaBHO OH YCMELIHO 3alMTU CBOIO
KaHONOATCKYIO U yLIeN - B HAy4YHOM MUpPe 04eHb XOPOLLO, KOr[a YYeHble peasim30BbiBaoT
CBOIO YacTb paboTbl B KAKOM-NNMH0O yHUBEPCMTETE, @ 3aTEM NPOLOJIKAOT B ApyroM. Tak
NMOCTOSIHHO MAET poTaLus Kaapos.

HI: C reHoOMaMM KaKMUX XXUBOTHbIX Bbl pabotann? Ha 4eM ocHOBbIBaeTcs Bbibop
obbekTa nccnepoBaHni? Kakoe u3 cyLLecTB oKa3asocb Hanbosiee MHTEepPeCHbIM?

E3: Mbl paboTann co MHOrMMM reHoMamMm, B OCHOBHOM, MO3BOHOYHbIX N HAaCEKOMbIX. Kak
4YesioBEK, 3aBOPOXKEHHbIN PAaCKPbITUEM TallH NPMPOObl N COBEPLUEHCTBA BCEX XMUBbIX
CyWecTB, MOr'y CKa3aTb, YTO HET reHOMOB, KoTopble bbin 66l 60onee nnn meHee
WHTEepEeCHbIMUN, 4eM gpyrune. Kakme reHoMbl HATAKTCA NepBbIMU - ONpeaenseTcs
unHaHcmpoBaHmMeM. Hy>XKHO NofaTb 3a89BKY Ha KOHKYPC NPOEKTOB, OMNncaB NpenmyLlecTBa
KOTOpble HayKa NOJy4YUT OT €ro packpbiTUS, @ TakKXXe ee fasibHeNW NN NpakTUYeCcKnin
CMbICI.

Hanpumep, B NpoLWIOM rofly Mbl 3aHUMaINCb BMOJIHE LUBENLLAPCKOA TEMOW -
pacLINGPOBKON reHoMa KOpPOBbl. YTO MHTEPECHO B KOPOBE A/ reHeTukoB? BkpaTue:
Korga rnosiBUJICS FeHOM KOPOBbI, KaKue MexaHW3Mbl OTBEYatoT 3@ NPOU3BOACTBO MOJIOKA, a
TaK>Xe CpaBHEeHWe C FeHOMOM MbILK U YesioBeKa.

HrI': Kak (n 3a4eM!) cpaBHMBaTb YeJ10BeKa C MbILUbIO U KOPOBOM?

E3: FNaBHbIN BOMPOC MeAULNHCKON reHeTuKn: «Kakme nsmeHeHuUs reHoma nposouupyeTt
pa3BuTue 6onesHen?»; a Tak Kak 60sbLUasA 4YaCcTb HALLMX FEHOB TaKas e, Kak 1 Y MbILUN
NN KOPOBbI, TO Mbl MOXKEM MHOIO€ y3HaTb O YesloBe4eCknx 6onesHsax, nyyasa 3T reHbl B
APYrux XuBOTHbIX. O KOpOBax Mbl 3HA€M MHOI0 13 UCCeN0BaHUN MO NCKYCCTBEHHOMY
oTbopy, a Mbiwb - Hanbosiee WMPOKO NCNosIb3yemMas Moaesb ANA MeANLMHCKNX
nccnenoBaHMm. MIHTepecHo, 4TO XOTA MbILLN A9 HAC 3BOJIOUMOHHO 6onee 6113KN, Yem
KOPOBbI, FeHeTUYECKN YenoBek BnxKe K KOpoBe, 4eM K Mblliun 13-3a 6osiee BbiCcTpon
3BOJIIOLUNN B BUAE MbILIN.

KopoBbl KOHEYHO He NabopaTopHble XXUBOTHbIE, HO BOT Cobakun, KOTOPbIE 3BOJIIOLLMOHHO
bonee 61n3KM K KOpoBaM, Bosee peasibHaa «MoAeNb YesloBeEKa» (BHE NPUMaToOB).



HIr: CerogpHs nposepeHune
MeaAULUMHCKUX IKCITePUMEHTOB Ha XXUBOTHbIX HEraTUBHO BOCNIPUHUMAETCA 4acCTbiO
obuiecTBa M 3aLUTHUKaAMHN NPUPOALI.

E3: Jleuntcsa, TeM He MeHee, XOTAT BCe, TaK YTO BO3HMKAET BOMPOC: @ Ha KOM MPOBOAUTb
3KCMepPUMEHTbI, HENoCpPeaCTBEHHO Ha Ntoasax? OnbIT Noka3biBaeT, 4To A0O6POBObLEB
HaMTN He NPOCTO. TeopeTnyeckme Moaenn Noka Aajekn oT peasbHOCTU, U OTKasaTbCs OT
3KCNEPMMEHTOB HEBO3MOXXHO. M03TOMY 3afaya A4J1s HAac, MOJIEKYJISPHbIX 6100roB,
reHeTMKOB - cAenaThb Tak, YTobbl OHM NPOBOAMIINCE C MaKCUMaJibHOW LesieBom
HanpaBAeHHOCTbIO 1 LenecoobpasHOCTbIO.

CerofHsa Mbl rnepexvBaeM 3aMedyaTesibHOe BpeMs: PeBoJiloLUmnIo B reHeTuke. Nogsunack
BO3MOXXHOCTb YNTaTb NrEHOMbI A4OCTaTO4YHO OELEBO A 6bICTpO. B KuTtae y4yeHble
npensioXnanm NpoyecTb reHoMbl 10 ThiCAY XXUBOTHbIX.

HrI': U kak Hay4YHbIK MUP Ha 3TO oTpearuposasn?

E3: O4yeHb xopowo, B ayxe: «Monoaubl, ecnm moxeTe, To AaBanTe, snepen!» Kakabin
MPOYNTAHHbIM FEHOM OTKPbIBAeT BO3MOXXHOCTb AJ11 HOBbIX Hay4HbIX NCC/lIeA0BaHUN,
Lenoro psaga HoBbIX MOJIEKYNAPHbLIX 3KCNEepPUMeHTOB. CTOMMOCTb YTEHUSA FreHOMa - 3TO
HECKOJIbKO MUJIMOHOB (hpaHKOB. Hy)>KHO NogaTb 3asBKY B CneLnasbHOe areHTCTBO,
onmMcaB NpenMyLLecTBa, KOTOpble HayKa MoJIY4YUT OT ero pacKpbITUs, BO3MOXXHble
OC/IOXKHEHUA B paboTe, a TakKe ee flasibHENLLNN NMPaKTUYECKUN CMbIC.

Hanpumep, nekapcTBa, AaXe y>Ke Co3[aHHble N JOKa3aBLlMe 3KCrepuMeHTalbHbIM NyTeMm
CBOI0 3P(PEKTUBHOCTb, HE MOryT ObITb BbIMyLLEHbl HA PbIHOK, MOKa He ByaeT TOYHO
NPONUCaH MOJIEKYJIAPHbIN MeXaHU3M Nx fencTeusa. Ytobbl He Bb110 N0BOYHBLIX 3hheKToB. A
NMOHMMaHME MOJIEKYIAPHbIX NPOLLECCOB Ha MOPSAOK Bbille, KOrAa N3BeCTeH reHoM.

Hr: NMpocTto ansa obwero obpa3zoBaHnsA: KaKue reHoMbl y>ke U3BeCTHbl, U KaKune
Heobxogmmo npo4YyecrTnb?

E3: O, nctopus oTKpbITUS FrEHOMOB O4€Hb MHTEPECHas U NnosiHasa cTpacTten! MNepeon, cpean
MHOIOKJIETOYHbIX XXMBOTHbIX, OTKPbIJla CBOK FeHOMHYI0 TaHy Myxa Apo3oduna, 1iobrumbln
06bekT nabopaTopHbIX 3KCNepumeHTOB. B heBpane 2001 roga 3aBepwinnacb yHUKaIbHas
FOHKa B MUpPEe Hay4HbIX OOCTUXKEHUN: cpa3y ABa 6oNbLNX, HE3aBUCMMbIX APYr OT Apyra
coobLiecTBa y4eHbIX - rpynna nog pykoBoAcTBOM [)xenmca YoTcoHa, paboTasLias noa
arnaon HaunoHanbHOM opraHmn3aumnm 3gpasooxpaHeHns CLUA, 1 aMepukKaHCKasa YacTHasa
koMmnaHua Celera Genomics - caenanuv 3asBsieHne 0 paclngpoBKe reHOMa YesioBeKa.



Cenyac KONMYeCTBO reHOMOB B HalLeM pacrnopaxeHunun 6bICTpO PacTeT:. ThbiICAYN BUPYCHbIX
reHoMoB, NMo4YTn ThbiCAYa 6aKTep|/||7|, 0NeCATKN HaCeKOMbIX N MO3BOHOYHbIX.

HI: KakumM npoekToM Bbl 3aHMMaeTecb B HAaCTOSALLMUA MOMEHT?

E3: Ceinyac Mbl n3y4aeM reHoM UrpyHKOBOW 06e3bsHbl MM MapMO3eTKUK, 3TO caMas
ManeHbKas U3 obesbsiH, koTopas obutaeT B KOXXHOM AMepuKe, 1 3BOJIIOLMOHHO Hanbonee
hanekas oT 4yenoBeka. Ee reHoM rno3BoauT HaM Ny4dlle MOHATb FreHeTUYecKme pasanymsa
Mexnay obe3bssHaMu 1 NoabMN.

Kak npaBuno, buonHgpopmaTKa He faeT YeTKOro OTBEeTa Ha BOMPOC, Kak IeYnTb Ty Un
MHyto 6one3Hb. Ho oHa KpUTMYECKU Cy>KaeT noJsie Nomcka... HekoTopble U3 Koer He
CYUTAIOT 3TO 3a HayKy, MOTOMY 4TO Mbl HE MPOBOANM HEMOCPEACTBEHHbIX SKCNEPUMEHTOB
- 51 BaC pa3ovapyto, CaMo MapMo3eTKKn B nabopaTtopun He byaeT. Ho Mbl aHanusnpyem
3KCNEePUMEHTbI NPUPOAbLl - 4TO, HA MOV B3rnan, He MeHee NHTEePECHO.

HI': A nocsneaoHuMM BaLuMM OOCTHM)KEHUEM CTaJio YTeHUue reHoMa BLLUMU.

E3: O6bsICHS0, YeM YHUKaAbHA BOLWWb. [10 HACTOSsLLErO MOMEHTA BCe CEKBUHMPOBAHHbIE
reHOMbl HACEKOMbIX MPUHAANEXaN K rpyrne ¢ NoJiHbIM MeTaMopd030M pa3BUTUS
«JINYMHKa-KYKOJIKa-baboyka». A Bolb NeEpBbIN NpeacTaBuTesnb 6onee gpeBHEro poaa
HACEKOMbIX, YTO JACT HaM MOHSATb KJlOYEBblIE MOMEHTbI 3BOJIOLMN TaKoro pasHoobpasHoro
LapCTBa HAaCEKOMbIX. W, ecTeCcTBEHHO, BOLLb TECHO CBSiI3aHa C YenoBekoM, 6e3
4yesIoBEYECKOro Tesla OHa HEe MOXXET »XXUTb. YTeHne reHoMa BLUWN MO3BOJINIIO Y3HaThb,
CKOJIbKO BPEMEHW 3TOT HE3BaHbIN TOBApPKLL COMPOBOXAAET YESIOBEYECTBO, a TakXe Ha
KakKoW CTa4uu Hallero pa3BuUTus NOsIBUSIACh oAexaa.

Hr: Bawa rpymnimna OXOTHO U3y4YaeT HAaCeKOMbIX, Hey>XeJinu OHN MHTepeCHee
JKUBOTHBIX UJIN YesioBeKa?

B reHeTn4eckoM hoHOEe HAaCEKOMbIX OKOJI0
60% reHoB Te XXe, 4YTO N YesloBeYecKme, COXpaHUBLUMECS OT Hallero ¢ HUMKU obLiero
npenka. lccnenoBaHus No MosIeKyNSapHONM BMONOrMnM HaCeKOMbIX OYEeHb YBNEKATEbHbI,
€OQWNHCTBEHHbIN HEQOCTATOK — Ha HUX BblAENSETCA MeHbLUe aeHer. Jlyywe Bcero
PMHAHCMPYIOTCA YTEHUS TeHOMOB, KOTOPble MMEKT OTHOLLIEHME K 300P0BbI0 YesloBeKa U K
CeNnbCKOMY X03SIMCTBY, MO3TOMY U 6blNK paclungpoBaHbl FEHOMbI KYpPULbl, KOPOBbI, MYesibl
(Ha Hen Mbl N3y4ann MONEKYJIAPHbIE MEXaHWU3Mbl COLMaNbHOro noseaeHus).

B Jlo3aHHe ecTb nabopaTopus, KOTopas 3aHMMaeTCs MypaBbsMM, OHU NMPOYSIN MypPaBbUHbIN
reHoM.

Kpome Toro, HacekoMble MOryT NMOXBacTaTbCA ropasno 6onblwnM pa3Hoobpas3vem BUOOB,



4YeM No3BOHOYHbIE. OHU BbICTPEe 3BONOLMOHUPYIOT, @ 3HAYMT, HAMHOro 6osnbLue
ncnpobosanun Ha cebe... A 3Hasi MEXaHM3Mbl 3BOJIOLUN OPYTrUX BUAOB, Mbl C HEKOTOPOW
LONEeN BEPOSATHOCTU CMO>XXEM NpeACcKa3biBaTb U 3BOJIIOLMOHHbIE MEPCNeKTUBbI
YyesioBeyecTBa.

Hr: Tak Bbl HacTosAwnn onTumuct! CerogHsa B obLiecTBe MOAHbI NpeacKa3aHnsa
KOHUa cBeTa, a Bol BuOANTE ANA 4YesnoBe4eCckKkoro poga nepcneKTuBbl 3BOJIIOLNN Ha
MHOro TbICAAYeJIeTUHA Briepen.

E3: KoHe4YyHO, MOXeT 6bITb U Xy>Ke. Ho ¢ Apyron CTOPOHbI, YEM Mbl Xy>Xe ANHO3aBpPOB? 3a
HECKOJIbKO MUJIJIMOHOB NIeT Hallero Cyu,ecTBOBaHNSA Mbl Hay4Ynancb 60nbLLIEMY, YEM OHU 3a
COTHIO MUJIJINOHOB JN1eT.

B rno6anbHOM CMbICN1E€ Mbl BCE BPEMSA ULLLEM OTBETbI HA BOMNPOCHI MPOUCXOXXAEHUSA U
pa3BuTUA XN3HU. LUenb nobon Haykn, no onpeneneHnto, cosnasaTtb 6osee npocTbie
MoOeNIn peasibHOCTU, MetoLme npeackasaTesibHY0 Cuiy. 3To MOryT ObITb Kak obwme
MPUHLMNBI 3BONIOLNK, yHOAMEHTa lbHble A1 NOCTPOEHUS NOCNeAYIoLWNX TeOpUin, Tak u
BeCbMa rNnpakTU4ecKne 3HaHUSA, KOTOpble Y>Ke MOXXHO UCMO0JIb30BaTb B MeAULNHE, NN
Hanpumep, B CeJIbCKOM X035NCTBe. B KOHEeYHOM uTore, Yepes KOMapoB, MbllLeN U ApYyrux
CyLLEeCTB Mbl MOAXOAUNM K 4YesI0BEKY 1 ero bnary.

XKeHeBCKNI YHUBEPCUTET

OHK

reHoM

CTtaTbu no Teme

«BuwivBas IHK» B YesioBe4YeCckom MCTopum
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