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Takyto MacwTabHylo 3agady noctasun nepen cobom n CBOUMM KOIIEraMm XEeHEBCKNN
reHeTuk CTunmaHoc AHTOHapakuc. Peyb 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 ?

[a)>ke caMble fanekmne oT HayKM YNTATENN 3HAOT, KOHEYHO, YTO FreHOM YesloBeKa - 3TO
COBOKYMHOCTb Hac/NeACTBEHHOro MaTepuana, 3ak/IlO4EHHOr0 B ero KjeTke. 3a nocneagHue
OBajLUaTb NIeT y4YeHble caenann OOCTYNHON BCIO MHPOOPMALIMIO, COAEPKALLLYIOCS B HALLUX
KJ1IeTKax, YTO MO3BOJINIO0 NyYylle MOHSATb MpoucxoXxaeHue psaa 3aboneBaHuin 1, Kak
cneacTeue, YAyyWnNTb UX NPOMUNaKTUKY N nevyeHne. Ho 1 cerofiHsg MUJIMOHbI NALIMEHTOB
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C reHeTn4yecKknMmn 3aboneBaHMAMN CTpafarOT OT HEYCTAaHOBIEHHOrO AnarHo3sa. M BoT B
rosioBe npodgeccopa XXeHeBCKOro yHnsepcuteta CtnnmaHoca AHTOHapakunca co3pers
aMbMUMO3HbIN N1aH - CEKBEHMPOBATb FrEHOM BCEro HacesieHus LLsenuapun.

CTunnaHoc AHTOHapaKUC - He NucaTesb-haHTacT n TeM bonee He cymaclenwnn, a
BCEMUPHO N3BECTHbIN Y4EeHbI, OCHOBaBLWMIK 1 BO3rnasnaswmnm Medigenome,
LLIBenuapCKUin UHCTUTYT reHoMHoOM MegunumnHel. OH TakXXe npepcenatenbCTBOBas B
EBponenckom obwiecTBe reHeTukn 4yenoseka n B HUGO, OpraHusauunm reHoMa 4enoBeka,
Lenblo KoTopon anseTca obbeguHeHne nccnenoBaHuUin Ha MeXxayHapoaHoOM ypoBHe. B
TeyeHne ASINTENbHOro BpeEMEHU OH PyKOBOAM Kadheapon reHeTU4eCKoOn MeanuUnHbl Ha
MeANLUMNHCKOM paKynbTeTe XXeHEeBCKOro yHUBepCcUTeTa N Ciy>xbon reHeTnyeckon
MeanUWHbI B Y)KEHEBCKOM KaHTOHa/IbHOM rocnuTane. B 2019 roay oH 6bi1 yooCTOEH
npeMmun Ynnosma AnnaHa, CaMON Ba)XHOW Harpagbl B 3Ton obnacTn.

N BOT MO MHEHMIO 3TOr0 AOCTOMNHOro 1, 6€3yCcsoBHO, XOPOLLO MHOPMNPOBAHHOIO
yesnoBeka LUsenuapunsa CMAbHO OTCTaeT B UCMOJIb30BaHUN nMetowerocs boratcrtea 3HaHWN
n, Byayym ogHOM M3 caMbiX BoraTbiX CTpaH B Mmpe, Morna 6bl NnepenTn Ha HOBYIO CTYNEHb
N coenaTb CEKBEHMPOBAHME, TO eCTb UCCefoBaHMe BCcen nocnegosatenbHocTn AHK
yenoBeKa, OOCTYMNHbIM N4 Bcex. MNMpu3biBas 0bLWECTBO 1 NOJIMTUKOB 3aNyCTUTb
HaUMOHaIbHbIV MPOEKT Mo pacwnNgpPoOBKE NreHOMOB Ka)K40ro Xntens ctpaHbl, CTuamaHoc
AHTOHapakuc ybexxaeH, 4To bygeT AOCTUrHYT 3Ha4YUTENbHbIN NMPOrpecc B AnarHocTuke,
npounnakTnKe, MPOrHO3MPOBaAHUN N NIeHEeHUN MHOIMX 3aboneBaHn, B TOM YUCIEe paKa.

«HbIHELWHNE reHeTn4YeckKne 3HaHNA MEPKHYT N0 CPaBHEHUIO C TEM, 4TO Mbl ByaeM nmeTsb,
ecnn npoaHanmsmposaTb AHK MuaanoHos nogen Nno BCEMY MUPY N COOTHECTU UX C
Mupmnagamm eHOTUNNYECKUX NpossaeHuin (Habop HapyLWeHWn, KOTOPbIE MOXHO
HabnwoaTb y Kaxxgoro 4yenoseka - H.C.), - HaCTamBaeT OH Ha cTpaHuuax Tribune de
Geneve. - B 6onbwinx macwTtabax, nCnonb3ys nepenoBble aHaIMTUYECKNE U
BblYNCINTENIbHbIE METOAbl, BK/II0YASA NCKYCCTBEHHbIN UHTENNEKT, Mbl MOTau 6bl
onpenennTb NPUYNHY LLEeNoro psaga pacCTponCTB BO BCEX BO3PACTHbIX rpynnax n 6onee
3(pheKTUBHO UX NpenoTBpaLlaTbh».

NMoHMMas, 4TO AN MHOMMX 3TO BbIFNAANT C/INWKOM abCcTpakTHO, npodeccop AHTOHapakuc
nblTaeTcs 06BbACHUTL MOMIb3y CBOEN Uaen ANs KaXK[oro 4yenoseka. 1o ero MHeHUt0, OHa
OrpOMHa, NOCKOJIbKY CEKBEHMPOBaHME NO3BOJINO Obl MepenTn OT NAaCCMBHON MegULNHbI K
aKTUBHOW, MPOPNIaKTNYECKON N MEPCOHANN3NPOBAHHON, KaXKAbI YenoBek 6bia 6bl ny4ylie
WH(OPMMPOBAH O BINSHUN CBOUX FEHOMHbIX Bapuauuin Ha 340poBbe, a 601€3HN MOXKXHO
61710 Obl BbIABNAATL paHblUe U e4nTb ahhekTuBHEE, pa3pabaTbiBas HoBble, bonee
3pheKTUBHbIE NIeKapCTBa.

«51 ICHO BMXKY, Kak (DOpPMUPYETCS COBEPLUEHHO UHOW MUP: peyvb UAET He TOJIbKO O
BbISIBJIEHNM CEPbE3HbIX 3a60/1EBAHNI C FEHETUYECKMM KOMMOHEHTOM, HO U O
npognnakTMke cepaeyHo-cocyanCTbIX 3aboneBaHnin, BKYaa MHHAPKT M1UoKapaa,
KapAVvoMUOoMNaTuio, apuTMnIo, r’MNepTOHNIO, 0OXKUpeHne N meTabonnyeckne HapyLleHus, B
TOM Yucne gnabeT, paccesiHHbIN CKNepo3 1 bonesHb AnbureriMepa, - 3aBopa>kMBaeT Halle
BoobOparkeHune yyeHblil. - ECTb 1 HeBposiornyeckme 3aboneBaHnsA: KOrHUTUBHbIE
HapyweHus, 6onesHb MapKNUHCOHa, aNUNencus, NCMxnaTpuyeckne 3aboneBaHus,
lwn3ogpeHns, bunonapHasa 601e3Hb U ayTU3M. DTO TaK>XXe NO3BOJIUT BJINATb Ha TeMMb
CTapPeHMs NN Ha HalUW JIMYHOCTHbIE 0COBEHHOCTU (HanpuMep, CKJIOHHOCTb K
3aBUCUMOCTSIM 1 PUCKY). FeHeTn4yeckas NpeBeHTUBHAsA MeAnLVHa OKaXKeT BJNUSHMNE U Ha
PenpoayKTUBHbI/ BbIGOP U N1aHUPOBaHME CEMbU».



3BYYMT, KaK CKa3kKa, 0gHaKO naes 3Ta, noka 4To JiNb 3a8BNIEHHAs, Y)Xe Bbi3Bala
pa3Horjiacus n caMble pasHble BONPOChI, Ha4YMHasA C OCHOBOMOaramLwero: 3TUYHO N U
MOJINTUYECKN NPUEMJIEMO CO34aBaTb 6a3y AaHHbIX C TAKOWN JIMYHOM U AE€IMKATHOMN
nHhopMmaumnen?

CTunmaHoca AHTOHapaKnca HeNb3sa YNPeKHYTb B HAMBHOCTW, OH NPeKpacHO NoOHUMaeT
CMeNoCTb CBOEN NOEN HE TOJIbKO C HAaYyYHOW, HO U C COUMAsIbHOW, NOJINTUYECKOWN U
PMHAHCOBOWM TOYEK 3PEHUSA N HE TOJIbKO He NbiTaeTca nlbexartb, a, Ha06opoT,
npmBeTcTBYyeT obuwecTBeHHble aebaThbl C MPUBJIEYEHNEM MHOXKECTBA SKCNEPTOB, NpuyemM
He TONbKO B 061aCTN reHeTuKn n MeguLnHbl, HO 1 B 061acCTn 3TUKK, NpaBa, CoOLMON0run 1
pnHaHCoB.

«Pa3ymMmeeTcs, ydacTme Ka)Kaoro A0/ )KHO 6biTb cBOOOAHBLIM N [OBPOBOJIbHLIM, a
KOH(UAEHUNANbHOCTb MH(popMaLummn Ao1>KHa BbITb rapaHTMpoOBaHa Ha HauMOHaIbHOM
YPOBHe 1 noakpernjeHa COOTBETCTBYOLWNM 3aKOHOAATE/IbCTBOM, - NOAYEepKMBAET OH. -
NMOJIHOCTbIO YBEPEH B BO3MOXHOCTSAX U OMNbITE LWBENLAPCKNX MHCTUTYTOB, KOrga peyb nget
06 obpaboTke, ncnonbzoBaHnm n obopoTe nHpopmaLmn.»

[onycTum, BCce BHelWHMe nperpaibl 6yayT npeononeHsl. C Hay4YHO-NPaKTUYECKON TOYKN
3peHUs CaMbIM CJIOXKHbIM CTaHeT cbop 1 obHoBNEHWEe nHpopMaLnK o 3abosieBaHnsX,
KOTOpas MOMOJIHAETCS Ha Ka)<[10M 3Tane XW3Hu. Y YyenoBeka, KOTopbi B 20 SIeT HU Ha 4YTO
He >KaJsyeTcs, B 3pesioM BO3pacTe, CKOpee BCEro, Pa3oBbETCSA HECKOJIbKO PAaCCTPOMCTB. ITa
NHGOPMaLMS BaXKHa AN YCTAaHOBJIEHUS CBSA3N MEXAY FreHeTUYEeCKMM CTPOEHMEM YesioBeKa
1 3aboneBaHNAMN, KOTOPbIE MOTYT Y HEr0 PasBUTbLCA, BKJOYAS Pas/indyHbIe BUAbl paka.

MocKonbKy HM O Kakol o06a3an0BKe peyb He naeT, npodeccop nosaraeT, 4To He MeHee 70
% HaceneHnsa CornacATcsa NPUHATL y4acTue B 3TOM npoekTe. «B NcnaHaun napnameHT
cornacuncsa Ha 6ecnnaTHoe, 4OOPOBOILHOE CEKBEHMPOBAHME, U NOCSe NMHHOPMALLMOHHOWN
KaMrnaHuu noJioBMHa HacesieHNs corsiacusacb Ha aHasnn3 cBoero reHoma. lNMoyemy Tak
npousowno? NMNoToMy 4TO BCE MOHMMAIOT, YTO 3TO B UX NMHTepecax, - NOATBep>X4aeT OH
CBOE BMAEHNE KOHKPETHbIMU AaHHbIMU. - Ka)kaoMy npeactaBuTesnto obuiecTBeHHOCTU 6bin
BblAaH Naposb, U OH MOIr 03HAKOMUTbLCA C Kacalwencsa ero nHpopmaumen. Hanpmumep, 750
yesloBeK C cepbe3Hon MyTauuen B reHe BRCA, KkoTopasa npegpacnonaraeT K
HacnenCTBEHHOMY paKy rpyan n SMMHMKOB, CMOTJIN MOJTYYUTb FreHeTU4YeCcKyo
KOHCY/IbTauNIo N UHAWBUAYAJIbHOE MeAUNLMHCKOEe COMPOBOXAEHUE >,

Pa3ymeeTcs, He BCe XOTAT 3arnsabiBaTb B Oyayulee n 3apaHee 3HaTb, YTO AE€Hb FPAAYLLNN
UM rotosuT. OcobeHHO, ecnn roToBUT OH 3abonesaHune, na elle Hensnedymmoe. Ho
npodeccop AHToOHapakuc sepuT, 4To bosibliasa 4YacTb HaceneHus LLiBenyapum - He ANOTHI
1N He 3roncTbl. (MoXXeT, BCe-Takn HauBHbIN?) «MHDopMauma MoXeT bbITb Mosie3Ha Nasam,
KOTOpble OyMatloT 0 CO34aHNN CEMbU, BeAb NpeHaTasibHas AUarHOCTUKA MOXET BbISABUTb
OrPOMHOE KOJIMYEeCTBO OAHOreHHbIX 3abosieBaHNN, - apryMeHTUPYET OH. - Jlloan Takxe
MOFYT MPUHATb y4aCcTue B Pa3/INYHbIX KJIMHNYECKUX UCNbITaHUAX HOBbIX METOLOB SIe4eHUS.
KpomMe TOoro, OHM MOryT NJIaHMPOBaTb CBOK XXMU3Hb B NpeanBepumn HacTynaeHns
KOHKpeTHOoro 3abonesaHunsa (Hanpumep, 6onesHn Anburernmepa), npeasmnas MUHaHCOBbIE
coobparkeHuns, CBA3aHHbIE C KOHKPETHbLIMU pUCKamMun aaHHoro 3abonesaHus. B
reHeTU4YeCcKon MeauLnHe KaXkabli OTAEeSIbHbIV YeNoBeK ABSeTCA npefBapuTesibHbIM
nauneHToM, a nony4yaeMmasa nMHPopMaLna B LLeSIOM Ba)KHa 11 obLeCcTBEHHOro
34paBOOXPaAHEHUA».

Mo MHeHUto y4eHoro, y LLisenuapumn ecTb BCe, 4TOObI NpeycneTb Ha 3TOM NOMNpPULLLE: OHa
HeBesIMKa no pa3mepy, borata n Xxopowo opraHn3oBaHa, a onbIT paboTbl B 6aHKOBCKOW



chepe Hayunn ee 6epeXXHO OTHOCUTBLCS K KOHPUAEHLMANbHBLIM faHHbIM. «Y Hee eCcTb
YyesioBeYECKM KanuTasl, HeobxoaMMble 3HAHUS U ONbIT, @ TakXXe aAMUHUCTPATUBHASA,
OpraHn3auUMoHHas, MHHOOPMALIMOHHAA N JIOTUCTUYECKAS MHPPACTPYKTYpPA, 4ToObI CTaTh
nnaepom B 061acT reHOMHON MeAnLMHbI U MPUMepoM s Bcero mmpa. K coxxaneHuto,
OHa MbIC/IUT CJINLLKOM MeJIKO U MO3TOMY OTCTaeT, - CoXXaJieeT npodeccop AHTOHapakKuc. -
TekyLme NpoeKTbl No cekBeHMpoBaHUo 1000 YenoBek AasieKo He A0CTaTO4YHbI, MO3TOMY S
CYMTAl0, YTO HAM HY>XEH COBEPLLUEHHO MHOIM noaxon Ha enepasbHOM N KAaHTOHAJIbHOM
YPOBHSAX>.

Bce no3HaeTcsa B cpaBHeHUN, BOT AaBanTe n cpasHuM. B CLLIA reHoM cekBeHupoBaH y 250
ThiCAY YenoBek. [MaHnpyeTcs 4OBEeCTU 3TOT NokasaTenb A0 1,5 munnnoHa. EBponencknm
CO03 MocTaBua nepef cobom Takyto xe Lesb. HekoTopble apabckme cTpaHbl ToOXe
npuHann nogobHoe peweHne: ErmneT 3anycTua NporpaMMy rno CEKBEHMPOBAHMIO TEHOMOB
100 000 4yenoBek, O6beanHeHHble Apabckue IMumpaThl yKe npodnTann OHK 600 000
cBOMX rpakaaH, Katap - 20 000, Caynosckas Apasusa - 10 000. B EBpone B 3Ton obnactu
nnpnpyet BennkobputaHum - TaM cekBeHnpoBaHbl reHomMbl 500 000 Yenosek.
ConocTassieHNne reHOMHOWN N3MEHYMBOCTUN C PEHOTUMNAMUN - HaC/IeACTBEHHbIMA
3abo0neBaHUAMMN NN PAKOM - MPUBENO K PAOY Ba>KHbIX OTKPbITUN U Y)Ke eCTb HaMepeHume
cekBeHupoBaTb [HK 6onee munanoHa 4Yenosek. Eule oBe ManeHbKMe NO pasMepy CTPaHbl
Haxo4ATCA Ha NepefHEM Kpae reHOMHOM MeauunHbl bnarogaps noaNTUHECKON Bosie U
BUOEHWIO TOPCTKN Noaen - 31o cnaHama n 3cToHuA. bnarogapsi HOBaToOpCKOMY OyXy
yYeHbIX U HECMOTPS Ha HECTabuabHOCTb 3KOHOMUKM, 3TU CTPaHbl [obunnce
BMe4YaT/IALWNX YyCNEeXoB B CO34aHNN HauMoHanbHbIX 6uobaHkoB n cekBeHnpoBaHnm AHK
COTEH TbICAY CBOUX Fpa>KaaH.

B NcnaHgoun cekBeHUpoBaHa NoYTM NosioBMHa HacesneHus (150 000 4yenoBek), 1 NoJib3a
05 300pOBbS ee rpakaaH - n anas scero mmpa bnarogaps HakKoMeHHbIM 3HAHUAM -
OrpOMHaA. DCTOHCKNIN FeHHbIN hOoHA, CO3OaHHbLIN NPU YHUBeEpcUTeTe TapTyCcKoro
YHuBepcuTeTa, npeactasnseT cobon HaumoHanbHyto 6a3ly AaHHbIX, K KOTOPOW
npucoeanHUNUCb 6osiee 210 ThICAY XUTesen, 4To cocTaBnseT okoso 20% B3poCsioro
HaceneHus cTpaHbl. C6op AaHHbIX Havasnca ewe B 2002 roay, Ho BnevaTasatowme 150 000
Fe€HHbIX AOHOPOB NMPUCOEANHNINCL K HEMY B 2018 n 2019 rogax. 310 6a3a AaHHbIX UMeeT
KPpUTNYeCKoe 3HaYeHne Kak oJ1a HauuoHasNbHOW, TakK N ONs MeXXOYyHapo4HOW Hay4YHOW
paboThl.

Ai3BECTHO, 4TO CTOMMOCTb CEKBEHUPOBAHMS B MocjegHNe rofbl 3Ha4YUTENIbHO CHU3MACh, a
Nyyliee NoHMMaHue pMcKoB no3oaunT LUBeliuapum 6onee appekTUBHO PUHAHCUPOBATL
CUCTEMY 34paBOOXpPaHeHMs, KoTopas Bce 6osblue HanoMuHaeT 6e340HHYI0 YEPHYIO AbIpy.
OfnHaKo BO CKOMbKO oboiaeTcsa nofobHbIN MPOeKT, Noka He NoACHMTAHO, U COrNacaTCs Nu
Ha Hero NPaBMUTENbLCTBO N 0OLLECTBEHHOCTb, OCTAETCA Mo BOMNPOCOM.

reHeTuka B LliBenuapumn
XXeHeBCKUN YHUBEPCUTET

Hapexna Cukopckas
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