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A 4TO, €C/IM CeKBeHUpPoBaTb FrEHOM BCeX
wBenuapueB? | Et si on séquencait le
génome de tous les Suisses ?

AsTop: Hagexnaa Cnkopckas, XeHesa , 13.09.2024.
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Takylo MacwTabHylo 3agady nocTaBua neped cobom n CBOMMU KOJIJIEraMm XXEHEBCKUN
reHeTuk CTunmaHoc AHTOHapakuc. Pedyb He nget 06 naee HoBoro haHTaCTUYECKOro
dunbma.

Non, il ne s’agit pas d’une science-fiction, mais d’un ambitieux projet professeur de
I'Université de Geneve Stylianos Antonarakis.

Et si on séquencait le génome de tous les Suisses ?

Ja)ke camMmble fanekme OT HayKM YntaTesiv 3HalOT, KOHEYHO, YTO FreHOM 4eJsioBeKa - 3TO
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COBOKYMHOCTb Hac/ieACTBEHHOr0 MaTepunasa, 3aKJl0O4EHHOro B ero kaeTke. 3a nocnegHue
ABajuaTbh NIeT y4eHble caesiany AOCTYMHOW BCHO MHOPMaLMIO, COAEP XKaLLYCA B HALLINX
KNeTKax, 4TO NO3BOJINIIO NlyHLle MOHATb NMPOMCXoXXAeHne psaga 3aboneBaHuin 1, Kak
cfleacTBuMe, YAYHLWNTb UX NPOPUIAKTUKY N leveHne. Ho 1 cerofHs MUIJIMOHbI NaLVNEeHTOoB
C reHeTn4yecknmn 3aboneBaHnAMM CTpafaloT OT HEYCTaHOBJ/IEHHOrO AMarHo3a. 1 BoT B
rosioBe npodeccopa XeHeBCKOro yHnsepcuteta CtunmaHoca AHTOHapakuca cospen
aMbMUMO3HbIN NNaH - CEKBEHMPOBaTb NEHOM BCEro HacesieHus LLsenuapun.

CTunmaHoc AHTOHapaKunc - He NucaTenb-haHTacT n Tem bosee He cymaclleLwni, a
BCEMUPHO N3BECTHbIN Y4YeHbIW, OCHOBaBLUMM 1 BO3rnasnaswmnm Medigenome,
LIBenuapCKUn MHCTUTYT reHOMHOW MeaAnumnHbl. OH TakXe npeacenaTenbCTBOBAs B
EBponenckom obuiecTBe reHeTUKM Yenoseka n B8 HUGO, OpraHu3aunm reHomMa 4enoBeka,
Lesiblo KOTopon aBnaeTca obbegnHeHne nccnenoBaHnim Ha MeXxayHapoaHoM ypoBHe. B
TevyeHne ANNTESIbHOr0 BpeEMEHU OH PYKOBOANA Kahenpon reHeTUYeCKON MegnLUnHbl Ha
MeANLMHCKOM (haKynbTeTe XXeHeBCKOro yHnBepcuTeTa n ciiyxbom reHeTnyeckom
MeauUnHbl B X)KEHEBCKOM KaHTOHa/IbHOM rocnuTane. B 2019 roay oH 6bia1 yoocToeH
npeMmun Ynnoma AnnaHa, CaMO Ba>XHOW Harpagbl B 3Ton obnacTn.

 BOT NO MHEHMIO 3TOro AOCTONHOro 1, 6€3ycnoBHO, XOPOLLIO NHHOPMUPOBAHHOIO
yenoseka LLIBenuapunsa cnabHO OTCTaeT B UCMOJIb30BaHUM uMetowerocs boratcTesa 3HaHWI
n, 6yaoy4m ooHOM 13 caMbix 6oraTbiX CTpaH B MUpe, Morfa 6bl NepenTn Ha HOBYIO CTYMEHb
N coenaTb CEKBEHMpPOBaHWE, TO eCTb UCCNefoBaHMe BCel nocnegoBaTenbHocTn AHK
YyenoBeka, AOCTYMHbIM AN Bcex. Mpur3biBas 06LLECTBO U MOJIMTUKOB 3aNyCTUTb
HaLUMOHA/bHbIN MPOEKT MO PaclUNpPOBKE FEHOMOB Ka)X[0r0 XUTess cTpaHbl, CTuamaHoc
AHTOHapakuc ybexxaeH, 4To 6yaeT AOCTUIHYT 3HAaYUTENbHbIN NPOrpecc B ANAarHoOCTUKE,
NPOUIAKTMKE, MPOrHO3MPOBAHWN U NlIe4eHUN MHOruX 3abosieBaHunii, B TOM YMCe paka.

«HbIHELWHNE reHeTn4Yeckne 3HaHNA MEPKHYT N0 CPaBHEHUIO C TeM, 4TO Mbl ByaemMm nmeTsb,
ecnu npoaHanminposaTb OHK MnnanoHoBs nogen no BCeMy MUPY U COOTHECTU UX C
MupmnagamMmm eHOTUNNYECKUX NMPOosBAEHU (HABOp HapYyLWEHWN, KOTOPbIE MOXHO
HabnwaoaTb y KaXxaoro 4yenoseka - H.C.), - HacTamBaeT OH Ha CcTpaHuuax Tribune de
Geneve. - B 6onbluinx Mmacwtabax, UCNosib3ysa NepenoBblie aHaIMTUYECKME U
BbIYNCANTENbHbIE METOAbI, BKJIIOYAA NCKYCCTBEHHbIN UHTENNEKT, Mbl MOrn Obl
onpenennTb NPUYMHY LLENoro psaa pacCTPoONCTB BO BCEX BO3PACTHbIX rpynnax n 6onee
3PpPEeKTUBHO NX NpeaoTBpaLlaTb».

NMoHnUMas, 4To ANS MHOMMX 3TO BbIFNAAUT CANWKOM abCcTpakTHO, npodeccop AHTOHapakuc
NblTaeTcsa 06BbACHUTL NOJSIb3Y CBOEN NAeun A8 Ka)KAoro 4yesnoseka. [10 ero MHeHuto, OHa
OrpoOMHa, NOCKOJIbKY CEKBEHMPOBaHME NO3BOINAO Obl NepenTn OT NAaCCUBHON MeAULMNHbI K
AKTUBHON, MPOPUNAKTUNYECKON N NEePCOHANIM3UPOBAHHOW, KaXKAbl YenoBeK Obln Obl fy4yLue
WH(POPMUMPOBAH O BJINAHUN CBOUX FEHOMHbIX Bapuauuin Ha 340poBbe, a 601e3HN MOXXHO
61710 Obl BbIABNSATL paHbLUe U 1e4nTb 3hhekTrBHEE, pa3pabaTbiBas HOBble, bonee
3pheKTUBHBbIE SleKapCTBa.

«5 ACHO BMXXY, KaK (hopMUpyeTCH COBEPLUEHHO MHOW MUP: pedb NOeT He TOJIbKO O
BbISIBJIEHNN Cepbe3HbIX 3abosieBaHNN C reHETUYECKMM KOMIMOHEHTOM, HO 1 O
npounakTnke cepaeyHo-cocyancTbix 3aboneBaHnm, BKAOYaa MHPAPKT MMoKapaa,
KapAMoMumonaTuto, apuTMunIo, T’MNEPTOHNIO, OXKMPEHNE U MeTabonmyeckmne HapyLleHuns, B
TOM 4yuncne anabeT, pacCesHHbIN CKNepo3 n bonesHb AnbLrenMmepa, - 3aBoOpa)kmBaeT Halle
BooOpakeHne y4yeHbin. - ECTb n HeBponormnyeckme 3aboneBaHns: KOrHUTUBHbIE
HapyweHunsa, 6onesHb MapKUHCOHA, aNMAencus, NncuxmaTpmnyeckme 3abonesaHuns,
wmnsogpeHns, bunonapHasa 60ne3Hb N ayTU3M. DTO TaKXXe MNO3BONNT BANATL Ha TeMMbI



CTapeHuns UM Ha HaLW JINYHOCTHbIE 0COBEHHOCTY (HanpuMep, CKIOHHOCTb K
3aBUCMMOCTSIM N PUCKY). TeHeTnYeckas npeBeHTUBHASA MeauLnHa OKaXXeT BAUSAHUE N Ha
PENPOAYKTUBHbLIN BbIOOP 1 NIaHNPOBAHNE CEMbU>.

3BY4MT, KaK CKa3ka, 0gHaKO naes a3Ta, noka 4To JiNb 3a8BJIeHHAs, Y)Xe Bbi3Baa
pa3Horjiacus n caMmble pasHble BONPOChI, Ha4YMHasa C OCHOBOMOaramLwero: 3TUYHO N U
MOINTUYECKN NPUEMSIEMO CO3aaBaTb 6a3y AaHHbIX C TAKOW JIMYHOW N AeNIMKATHON
nHhopMmaymnen?

CTnnnaHoca AHTOHapakuca Hesb3s YNPeKHYTb B HAaMBHOCTU, OH NMPEeKpacHO NnoHnmaeT
CMeJIOCTb CBOEW npeun He TOJIbKO C Hay4YHOM, HO U C CoLMasibHON, NOJINTUYECKON U
PMHaAHCOBOW TOYEK 3PEHUA N HE TOJIbKO He NbiTaeTcsa nibexartb, a, HAobopoT,
npmBeTcTByeT obuwecTBeHHble aebaTbl C MPUBJIEHEHNEM MHOXKECTBA dKCNEPTOB, NpuyemM
He TOJIbKO B 06/1aCTVN reHeTUKN N MeanLnHbI, HO 1 B 061aCTn 3TUKK, NpaBa, COLNONOINN 1
(PNHAHCOB.

«Pa3ymeeTcs, ydacTume Ka)Kaoro A0o/»KHO 6biTb cBOBGOAHBLIM N LOOPOBOJIbHLIM, a
KOH(pMAEHUMANbHOCTb MHOPMaLUM A0J1XKHA ObiTb rapaHTUPOBaHa Ha HAaLUMOHAJIbHOM
YPOBHE 1 MOoAKpenJJeHa COOTBETCTBYOLWMM 3aKOHOAATEIbCTBOM, - MOAYEPKNBAET OH. -
MOJIHOCTbIO YBEPEH B BO3MOXXHOCTSX M OMNbITE LLUBENLAPCKUX MHCTUTYTOB, KOrda peyb naet
06 obpaboTke, ncnonb3osaHnn n obopoTe MHGPOPMALNN.»

JdonycTuMm, BCe BHeLWHMe nperpaabl 0yayT npeononerbl. C HAy4HO-NPaKTUYECKOW TOYKMU
3peHUs caMbIM CJI0XKHbIM CTaHeT cbop 1 obHoBNeHne nHpopmaLmm o 3abonesaHunsx,
KOTOpas NOMOJIHAETCH Ha Ka)KAOM 3Tane XXU3HW. Y YyesiloBeka, KOTopbi B 20 N1eT HM Ha 4YTOo
He >KaJlyeTcs, B 3pesloM BO3pacTe, CKOpee BCero, pa3oBbeTCs HECKOJIbKO PpacCTPONCTB. JTa
NHOpMaLMA BaXkHa A1 YCTAaHOBJIEHUS CBA3UM MeXAY reHeTUYeCKNM CTPOEHMEM YesloBeKa
1 3aboneBaHNAMUN, KOTOPbIE MOFYT Y HEr0 pPa3BMUTbCS, BKJIOYAA pas/inyHble BUAbI paka.

MoCKONbKY HU O Kakoli 06s13a/10BKe peyb He naeT, npodeccop nonaraeT, 4To He MeHee 70
% HacesieHna CornacATCs NPUHATL y4acTue B 3TOM npoekTe. «B icnaHaun napnameHT
cornacuncs Ha 6becnnatHoe, 4OOPOBOJILHOE CEKBEHUPOBAHMUE, U MOCAE MH(POPMALIMOHHOMN
KaMMaHuM NnoJIoOBMHA HaCeJIeHUs COrslacuiacb Ha aHaAn3 CBOero reHoma. Novyemy Tak
npon3sowso? NoToMy YTO BCE MOHMMAIOT, YTO 3TO B UX MHTEpPEecax, - NoATBEpP)XAaeT OH
CBOE BUAEHNE KOHKPETHLIMWU AaHHbIMU. - KaXkaoMy npeacTaBuTesnto obLecTBEHHOCTU Bbin
BblZlaH MapoJib, 1 OH MOI 03HAaKOMUTbLCSA C Kacatollencs ero nHpopmaumnen. Hanpumep, 750
4yenoBeK C cepbe3Hoi MyTauuel B reHe BRCA, KoTopas npegpacnoniaraeT K
HacNeaCTBEHHOMY paKy rpyav N SUHHUKOB, CMOT/IM MOJTYYUTb FreHEeTUYECKYI0
KOHCY/IbTALUIO N MHANBUAYAbHOE MEeANLIMHCKOE COMPOBOXAEHMNE.

Pa3ymMeeTcs, He BCe XOTAT 3arnsnbiBaTb B Oyayulee v 3apaHee 3HaTbh, YTO A€Hb FPAAYLLNN
UM rotosuT. OcobeHHO, ecnn roToBUT OH 3aboneBaHune, ga ewe Hemsneymmoe. Ho
npodeccop AHTOHapPakKnUC BEPUT, 4To Bosnbluasa YacTb HaceneHusa LLBenyapum - He NANOTHI
N He aroucTbl. (MoXeT, BCe-Takn HauBHbIN?) «MIHopMauma MoXXeT BbiTb Nosie3Ha NoaAM,
KOTOpble AyMaloT 0 CO3A4aHNN CEMbM, BeAb NPeHaTasibHas AUarHOCTUKA MOXKET BbISIBUTb
OrPOMHOE KOJIMYEeCTBO OAHOreHHbIX 3abosieBaHNN, - apryMeHTUpPYyeT OH. - Jlloan Takxe
MOFYT MPUHATb y4aCcTue B Pa3/IM4HbIX KJIMHNYECKUX UCMbITaHUSAX HOBbIX METOLOB JIe4eHUs.
KpoMe TOoro, OHM MOryT NJIaHMPOBaTb CBOKO XXMU3Hb B NpeanBepumn HacTynaeHns
KOHKpeTHoro 3abonesaHuns (Hanpumep, 6onesHn Anburenmepa), npeasmas GUHaHCOBbIE
coobparkeHuns, CBA3aHHbIE C KOHKPETHbIMU pUCKamMun gaHHoro 3abonesaHus. B
reHeTU4YeCKon MeanunHE KaXKabl OTAENbHbINM YENOBEK ABMSETCA NpeaBapuTebHbIM
nauneHToM, a nony4yaeMmasa nHopMaLna B LLesIOM Ba)KHa A9 obLeCcTBEHHOro



30pPaBOOXPaHEHNA.

Mo MHeHuto y4eHoro, y LLisenuapuun ecTb BCe, 4TOObI MpeycrneTb Ha 3TOM MOMpPULLLE: OHa
HeBesIMKa no pa3mepy, borata n Xxopowo opraHn3oBaHa, a onbIT paboTbl B 6aHKOBCKOM
chepe Hay4un ee 6epeXXHO OTHOCUTBCA K KOH(pMAeHUManibHbIM AaHHbIM. «Y Hee eCTb
YyesioBeYeCKMin KanuTas, HeobxoAMMble 3HaHUS U ONbIT, @ TakXXe aAMUHUCTPaTUBHAA,
OopraHm3aumnoHHas, NHPOPMALIMOHHANA U NorncTu4eckas MHPpPacTpykTypa, 4Tobbl cTaTh
nnpepom B 061acTn reHoOMHOM MeANLUMHBI U MPUMepoM 4515 Bcero mupa. K coxxaneHuio,
OHa MbIC/INT CJINLLKOM MEJIKO N MO3TOMY OTCTaeT, - CoXKaJieeT npodeccop AHTOHapakuc. -
Tekywme npoeKThbl Mo cekBeHnpoBaHUto 1000 YyesoBek Aanieko He A0CTaTO4YHbI, MO3TOMY A
CYMTalo, 4TO HaM HY>XeH COBepLUeHHO NHOM noaxon Ha efepaslbHOM U KAHTOHaJIbHOM
YPOBHSAX>.

Bce no3HaeTcsa B cpaBHeHUN, BOT faBanTe n cpasHuUM. B CLLIA reHoM cekBeHupoBaH y 250
TbICAY Yenosek. MNnaHupyeTCcs A40OBEeCTU 3TOT NokKa3saTenb A0 1,5 munanoHa. EBponenckuim
CO03 MocTaBua nepef cobom Takyto xe Lesnb. HekoTopble apabckue cTpaHbl ToOXe
npuHann nogobHoe peweHne: ErmneT 3anycTua NporpaMMy rno CEKBEHMPOBAHUIO TEHOMOB
100 000 4enosek, O6beanHeHHble Apabckue IMumpaThbl yKe npodnTanmn OHK 600 000
cBOMX rpakaaH, Katap - 20 000, Caynosckas Apasusa - 10 000. B EBpone B 3Ton ob6nactu
nnpnpyet BennkobputaHum - TaM cekBeHUpoBaHbl reHoMbl 500 000 Yenosek.
ConocTassieHMe reHOMHOMN N3MEHYUBOCTU C (peHOTUNaMun - Hacle4CTBEHHbIMU
3ab01eBaHUSAMMN NN PAKOM - MPUBENO K PAAY Ba>KHbIX OTKPbITUN U Y)Ke eCTb HaMepeHume
cekBeHupoBaTb [HK 6onee munanoHa 4Yenosek. Elle nBe ManeHbKMe NO pasMepy CTpPaHbl
Haxo4ATCA Ha NepefHEeM Kpae reHOMHOM MeauLUnHbl bnarogaps noNTUHECKON Bosie U
BUOEHWIO TOPCTKN Nogen - 31o cnaHama n 3ctoHuA. bnarogapss HOBaTOpCKOMY OyXy
Y4YEHbIX N HECMOTPSA Ha HEeCTabuabHOCTb 9KOHOMUKW, 3TN CTPaHbl obnnnch
BMNe4YaT/IALWNX YyCNexoB B CO34aHNN HauMoHanbHbiX 6uobaHkoB n cekBeHnpoBaHnm OAHK
COTEH ThICAY CBOMX FpakaaH.

B NcnaHgoun cekBeHupoBaHa NoYTM NosioBnHa HaceseHusa (150 000 Yyenosek), 1 NoJib3a
ONA 300pOBbA €e rpakaaH - 1 ansa Bcero Mmmpa 6narogapsa HakonseHHbIM 3HAHUAM -
OrpoOMHa. ICTOHCKUN [eHHbIN (POHA, CO3JaHHbIN NpU YHUBEpcuTeTe TapTyCcKoro
YHuBepcuTeTa, npeacTtasnsgeT cobon HaumoHanbHY0 6a3y AaHHbIX, K KOTOPOW
npucoegnHunnch 6onee 210 TbICAY XUTesEeN, 4TO cocTaBnseT okono 20% B3poCsIoro
HaceneHusa ctpaHbl. C6op AaHHbIX HavYancsa ewe B 2002 roay, Ho BnevaTasowwme 150 000
Fe€HHbIX AOHOPOB NMPUCOEANHUINCL K HEMY B 2018 n 2019 rogax. 310 6a3a faHHbIX UMeeT
KPUTNYECKOE 3HAYEeHNE KaK 19 HauMOoHaNbHOW, TakK N ONs MeXXAYyHapOoAHOW Hay4YHOW
paboThl.

N3BeCTHO, 4TO CTOMMOCTb CEKBEHVUPOBAHNA B MocsiegHNe roabl 3Ha4nTeNIbHO CHU3WIacCh, a
Ny4wee rnoHNMaHme pMckoBs rno3sonuT Lsenuapuun 6onee ahpeKTUBHO hHaAHCMPOBaTb
CUCTEeMy 30paBOOXpPaHeHns, KoTopas BCce 6onblue HanoMuUHaeT 6e340HHYI0 YePHYIO AbIpY.
OLHaKo BO CKOJIbKO obonpaeTcss NoA0OHbIN NPOEKT, NMokKa He MoACYUTAHO, N COracaTcsa n
Ha Hero NpaBUTeNbCTBO M 0BLLECTBEHHOCTb, OCTAaeTCA MNoA BOMPOCOM.

reHeTuvka B LlBenuapuun
XXEeHEeBCKNIN YHUBEPCUTET
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