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. A. 3aineBa
CekpeTHble pe3yJbTaThl ONbITOB
KJoHUpPoBaHuA. CKOJBbKO HX cpead Hac?

BBenenne

Tema KJIOHMPOBaHMSI )KUBOTO CYIIECTBA OYEHb MHTEPECHA JIIsl OOJIBIIMHCTBA Jofer. OnHuM
MHTEPECHO HAOJIONATh 32 pa3BUTUEM HAyKH, APYTUE XOTAT C TIOMOIIBIO HOBBIX TEXHOJIOTUI BEPHYTh
yMepIIUX OJTM3KUX.

KiioHnpoBaHue poYHO BOIUIO M B KYJBTYPHYIO )KU3Hb COBPEMEHHOTO YeJIOBEKa, STOH TeMe
TIOCBSINIEHO YK€ MHOKECTBO CEpHAJIOB, CIIEKTaKJIed v KHWr. HaBepHOe, He HaiiieTcst HM OJHOTO YeJio-
BEKa, KOTOPBIH Obl HE CJIBIIIAI O TIOJOOHBIX TEHETUIECKUX IKCIIEPHUMEHTAX.

Kak 1 y mo60oro qpyroro Hay4qHOTrO OTKPHITHS, Y KJIOHUPOBAHUS HAILIMCh KaK CTOPOHHUKH,
TaK W MPOTUBHHUKH. BeCKOHEUHbIE CIIOPhI HAYAJIKCH eIIIe C MEPBBIX JHEH MPOBEICHUS TeHETHUECKUX
9KCTIEPUMEHTOB U BEyTCs TIO HACTOSIIIIEe BPEMSI.

HecMmoTpsi Ha TO YTO MHOTHME CTpaHbl B 3aKOHOJIATEILHOM TOPSIKE 3alpeTUIA MPOBOIUTH
OITBITHI HA YEJIOBEKE, B HEKOTOPBIX TOCYIAPCTBAX MPOIOIKAIOT POXOAUTH MTOJOOHBIE IKCIIEPUMEHTHI.
Ceiiuac yxe HUKTO HE MOXKET C YBEPEHHOCTBIO CKa3aTh, CYIIECTBYIOT JIX KJIOHBI M CKOJIBKO MX CPeIn
OOBIYHBIX JTIOJEH.

[TpoGiema KIIOHNPOBAHUS KMBBIX CYIIIECTB BBIIILIA HA TOCYIapPCTBEHHbINH YpoBeHb. OUeBHITHO,
YTO KJIOHMPOBAHUE YeJIOBEKa, ero OyayInas ;Ku3Hb ¥ TIOBEJICHUE, a TAK)KEe OTHOIIICHUE K HeMY OObIY-
HBIX JTIo7ied TpeOyeT 3aKOHOIATEIbHOTO peryarupoBanusi. V1 oHO HEOOXOMMMO elie 10 MOsIBJICHUS Tiep-
BOI'O KJIOHA.

B mobom ciydae KakIplii U3 HAac JOJDKEH TOHMMATh, YTO, HECMOTPSI Ha TO KaK YeIOBEK
TIOSIBUJICS HA CBET, — OOBIYHBIM ITyTEM, B Pe3yJIbTaTe KIOHUPOBAHUS WITH «U3 TPOOUPKU» — TO KUBOE
CYILIECTBO, KOTOPOE BIIPaBe PacCUMTHIBATh HA YBAXEHUE CO CTOPOHBI JPYTUX JIOICH U COOMONCHUS
BCEX CBOUX TPaB.

TepMHUH «KJIOH» TPOUCXOAUT OT TPEUYECKOro CJIoBa «Klom», 4To B TepeBoie O3HA4yaeT
«BETOUKA, o0Oer, YepeHOK». Kak BUHO U3 Ha3BaHUsI, 3TOT TEPMUH OTHOCUTCS MPEK]IE BCETO K Bere-
TATUBHOMY Pa3MHOXEHUIO.

Maro KTo 3aaymbIBaeTcst 00 3TOM, HO CaM MeTO[l KJIOHUPOBAHUS M3BECTEH YEIOBEUECTBY YKe
6onee 4 Thic. JieT. VIcromnb3yeTcsi OH B CEJIbCKOM XO3SICTBE — 3TO KJIOHMPOBaHKE PACTEHUI YepeH-
KaMU, TIoukaMu win KiyOHssMu. Haumnas ¢ 70-x rr. XX B. /11 KJIOHUPOBAHUSI PACTCHUI yUEHBIE
CTaJIU UCTIOJIb30BaTh HEOOJIBIIINE TPYIITIBI U JaKe OTICIbHbIE COMATHUECKHE KIIETKH.

B ommuue ot KUBOTHBIX y PACTEHUH IO MEpe UX POCTa U Pa3BUTHSI IIPOUCXOIMT MPOIIECC KJie-
TOYHOM CTIEIIMAJIN3AINH, TO €CTh KJIETKH HE TePSIIOT CBOUX TOTHITIOTEHTHBIX CBOUCTB. OHU COXPaHSIIOT
CITOCOOHOCTh PEaTM30BBIBATH BCIO TEHETUYECKYI0 MH(POPMAIIHIO, U3HAYAIHO 3aJI0KEHHYIO B MIX SI/IpE.

W3 3TOr0 MOXHO CJIejiaTh BBIBOJ, YTO MPAKTHUECKH JTI00asi pacTUTENIbHAS KJIETKA, COXPaHSsI
CBOE $1JIpO, B Oy/IyIIieM CIIocOOHA JIaTh HA4aJI0 HOBOMY OpPTraHU3MYy.

Ita CrocoOHOCTh N3BECTHA YEJIOBEKY YKe JIABHO, UMEHHO OHA JIS)KUT B OCHOBE MHOTHX METO-
JIOB TEHETUKH U CEJIEKIIAMN.

[Tpu MOIOBOM Pa3MHOXEHUY TeHBbl POJMTENICH TIOPOBHY MEPEXOIAT K UX TIOTOMKY, TO €CTh OH
MOJTyYaeT B paBHOM KOJIMYECTBE FeHbl KaK OT OTIA, TaKk U OT Marepu. [Ipu BereTaTMBHOM pa3MHO-
JKEHUW TaKOTO He HaOMoIaeTcsl, TeHHbI HA0Op COXpaHsETCs B MOJIHOM COCTaBe B T€YEHUE MHOTHX
TOKOJIEHUH.
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[Tpu KIOHMPOBAHUM KJIOH MMEET OIMHAKOBBIA HAOOP TEHOB C OPUTUHATIOM U (DEHOTUITHYECKH
00a opraHu3Ma He pa3IMyaloTcs Mexay coOoi. [aBHOe ke OTIIMYMe )KUBOTHBIX KJIETOK OT pacTH-
TEJIbHBIX B TOM, YTO OHH, AU(P(EepeHLINPYsCh, JUIIAIOTCS CBOEH TOTUIIOTEHTHOCTU. MIMeHHO B 3TOM
[JIABHOE MPENATCTBUE 11 KJIOHUPOBAHUS B3POCIIBbIX TO3BOHOYHBIX )KABOTHBIX.
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Hcropust KJIOHUPOBAHUSA

Eme 200 net Ha3zag KJIOHUPOBaHUE YesloBeKa ObLJIO HEIOCTHKUMOM (PaHTACTUYECKOW HJIEeH.
Hacrosmuii nepeBopoT B 00J1aCTH TeHETUKHU NpuHecia co3nanHas Teomopom IlIBanHOM B 1839 1.
KJIETOYHAS TEOPUS.

OcHoBHasi ujiess HOBOW KOHIIETIIIUH 3aKJII0YAIach B CJIEYIONIEM: JIIo0as KJIeTKa MPOUCXOIUT OT
KJIeTKu. VIMEHHO 3Ta Teopusl BOIILIA B COBPEMEHHbIE YYeOHUKU OUOJIOTHH.

OCHOBY KJIETOYHOU TEOPUU COCTABJISIM ABa MPOTUBOPEYAIMX MOJIOKEHUS] — HACJIEICTBEH-
HOCTb U auddepentmanys. Jloaroe BpeMsi yueHbIM He JaBaJl OKOsI BOIPOC, KaKue KJIeTKU 00pasy-
I0TCS B IpolLIiecce AeJIeHusl — UJEHTUYHBIE JOYepHIe WK BCE JKe MTPOM3BOJHbIEC Pa3HbIE.

HayKa HE CTOUT Ha MECT€ H, BO3MOXHO, 4YCpPE3 HECKOJIbKO CTOJIETUI
KJIOHUPOBAHUEC CTAHET TAKUM K€ PACIIPOCTPAHCHHBLIM ABJICHUEM, KakK cerlyac Tak
Ha3bIBACMBIC «ICTU U3 HpO6I/IpKI/I>>.

B xonrie 80-x rr. XIX B. 6bU1M IPOBEAECHBI HAYYHBIE CCIIEOBAHNSI, HAITPABJICHHBIE HA BBISICHE-
HUe 3TOro Borpoca. [lepBbIM MOJOOHBIN KcTiepuMeHT TipoBelt B 1888 r. Bunbrensm Poy. OH nonbI-
TaJICSI C TIOMOIIBIO OOBIYHOW UTOJIKM, PACKAJICHHON HA OTHE, pa3/esuTh SMOPHOH JIATYIIKHU, COCTOSI-
i U3 ABYX KJeTok. K cokaneHuo, JaHHBIN SKcrieprMeHT He yaauicst. O0e KJIeTKH MoruoIy.

IlepBble HeygauM HE OCTAHOBWJIM YYEHBIX. DKCIIEPUMEHTHI Ipoaoskamch. B 1883 r. Hemen-
KM 1uTosiorom OckapoM ['epTBUroM OblJIa OTKPBITA SHIIEKJIETKA.

B 1892 r. TI'anc [peiimn penma NOBTOPUTH MONBITKM CBOETO KOJUIETH M MPOBEJ OYepeIHON
sKcriepuMeHT. CHavaa OH pa3/ieNvil Ha JBE OTIEIIbHBIEC KIETKU ABYXKJIETOUHBI SMOPHOH MOPCKOTO
eXa, a 3aTeM Ha YeThIPe — YETHIPEXKJIETOUHbIH. OOe MONBITKY YAAINCh, M YYEHBI CMOT BBIPACTUTD
KaX[yI0 OTJEJbHYIO KJIETKY B HOPMAJIbHYIO OCOOb.

BriocneacTBuM MHOTHE YUYEHBbIE TaK:Ke MPOBEIU YCIIEIIHbIE SKCIIEPUMEHTBI, HAlIPABJIEHHbIE HA
pazieneHue KJIETOK SMOPUOHOB.

Hanpumep, 'ancy Criumany B 1901 r. ygasoch IpoBeCTH IKCIIEPUMEHT ¢ SMOPUOHOM amMpu-
Ovn. YdUeHbll TaKKe pasfieNil ero Ha OTIeJbHbIe KJIETKM U U3 KaXJIOW BIOCJIEACTBUM BBIPACTHUII
BIIOJTHE HOPMaJIbHBIX I'OJIOBACTHKOB.

Takske ObLTH MPOBENIEHBI UCCIIEIOBaHMS pa3BUTHs HeMartoz. [Ipu 3ToM ObLIH MOTy4eHbI Mpo-
TUBOPEUUBBIE Pe3y/bTaThl. B OHMX CiIydasx KJIETKU pa3BUBAIMCH [0 MO3aUYHOMY TUITY Pa3BUTHS,
HO Yallie BCEro Mo peryisiTHBHOMY, TO €CTh TIOCJIe JAeeHUs] KJIETKH UMEJTH Pa3HbIe CYIbObI.

TepMuH «pery/siuus» B FeHETUKE O3HAUYaeT BOCIIOJIHEHUE B PA3BUTUU KaXKI0U KJIETKU ee yTe-
psaHHOI yactu. Hanpumep, y MHOTMX MO3BOHOUHBIX OPraHU3MOB, BKJIIOYAs YeJIOBEKa, [IPU paHHEM
TIOJIHOM pacrajie OrUIOI0OTBOPEHHON M HAaYaBIIIeH JENUThCS KJIETKH Ha JacTH (O1acToMepbl) MOKET
00pa30BaThCsl COBEPIIEHHO HOBBIA Opranu3M. [IporcxomuT 310 moTomy, 4To O1acTOMEpHI B Cllydae
OIpeIeJICHHOTO cOOsI B Pa3BUTHUH HE ITO-THOAIOT, a AAI0T KU3Hb HOBOMY opranusmy. [Ipu aTom o6pa-
30BABIIHIACS SMOPHOH HE SIBIISIETCS Ie(DEKTUBHBIM WM «TIOJIOBUHYATHIM», & TIPEJICTABIISIET COOOM
TIOJTHOIIEHHBIN OPraHu3M.

Hemaronst (Nematoda, niu Nemathelminthes) — kpymibie uepBu, Kiacc
HU3IIUX 4YepBed. DTO JBYCTOPOHHE-CUMMETPUYHbIE, TEPBUYHO-TIOJNIOCTHBIE Oe3
HaCTOHHleﬁ CErMCHTAllUN KUBOTHLIEC C CUJIBHO BBITAHYTHIM B IJIMHY U KPYTJIBIM B
MIONIEPEYHHKE TEJIOM.

Haubonee APKUM NPUMEPOM HPUPOAHOI0 PETYIATUBHOIO PasBUTUA ABJIACTCA POXKICHUC
OﬂHOHﬁHCBLIX 6.HI/ISHCI_IOB, I(a)K,E[beI W3 KOTOPBIX IMPEACTABIIACT o000l CaMOCTOSATE IbHBII OpraHusm,
I[pU 3TOM 6J'II/I3HBLILI HNMCIOT COBEPIICHHO OJUHAKOBYIO HACJICACTBEHHOCTD.



1. A. 3aiieBa. «CekpeTHbIe pe3yJIbTaThl OMBITOB KJIOHUpoBaHUsI. CKOJIBKO UX Cpeau Hac?»

JI7151 OTHOCHTENBHO KPYITHBIX OPraHU3MOB, KOTOPBIE JAI0T HE OUYeHb MHOTO TTOTOMKOB, TaKOE
TIOJIOXKEHUE JIeJT, HECOMHEHHO, UMeeT CBOM TUTIochl. HeOnmaronpusiTHele OCaeACTBYSI BO3HUKAIOT IS
HEOOJBIIINX OPraHU3MOB, HAITPUMEP HEKOTOPBIX WIEHUCTOHOTUX. B pe3ysbTaTte pasneneHus KJIeToK
SMOpHOHA Ha paHHEM 3Tarle Pa3BUTHS Pa3BUBAIOTCS CAMOCTOSITESIbHBIE OPraHU3Mbl, HO OHH UMEIOT
orpeiesieHHble J1e(heKThl, HAPHUMEpP Y HUX OTCYTCTBYET Kakou-Ji0o ydactok Tena. [TomoOHoe pas-
BUTHE TOTYYWIO HA3BAaHUE «MO3aNYHOE».

ITO OTKpPHITHE TIO3BOJIMJIO YUYEHBIM MPOBECTH LEJbIA PsiJ] UCCIECAOBAHUIA, HAIIPABJIEHHBIX Ha
M3MeHeHHe TeHeTUKH opranu3ma. [lo cux mop cymecTByeT MHEHHE, YTO, UCTIONb3Ys PUHLIMIIBI MO3a-
WYHOTO Pa3BUTHSI, MOKHO KOPPEKTHPOBATh OPraHM3M, CO3/aBast Oojee YCOBEPILIEHCTBOBAHHbBIE €T0
opmbr.

B xoze skcnepuMeHTOB ObUIO BHISIBJICHO, UTO HOCHTEJIEM HACJIEACTBEHHOCTH SIBJISIETCS SIIIPO,
HecylIee ornpeeeHHOe KOJIMYECTBO XPOMOCOM.

VImMeHHO B 3TOT mepuoj yueHble MEepeKTIoumId CBOe BHUMAHHUE C KJIETOYHOTO Ha SIAEPHBIN
MOTEHIUAL.

lanc CnimMaH MPOJOIKUI CBOM MCCIIEOBAHHUSI, HO SKCIIEPUMEHTUPOBA yKe C Mepecaakoil
sinpa. CBOM OIBITHI OH TIPOBOIMIT HA aM(PUOUSIX K MOPCKUX €XKax.

VueHslil BRIOMpAT ISl SKCIIepUMeHTa SMOproH 13 16 kietok. OH M3BJIeKa OHO U3 siAep U
MOMeIal er0 B 3apOJBIIIEBYI0 IIUTOIUIa3My. B pesynbrate ciusiHus 0Opa30OBBIBAJICS BIIOJIHE HOP-
MaJTbHBIN SMOPHOH.

Pe3ynbraThl 9KCIIEpUMEHTA MOKA3aJIH, YTO OTEHIMA SI/IEp OCTaeTCsl HEM3MEHHbBIM, KaK MUHU-
MyM, 0 0Opa3oBaHus 16 KJIETOK.

Ceituac yxe HeJb3s1 C YBEPEHHOCTBIO CKa3aTh, KOMY IIEPBOMY ITPUILLIA MBIC/Ib
KJIOHMPOBATh KHUBOW OpraHu3M. [ JTaBHBIM OCTAeTCsi TO, UTO 3T UJIesl IPOYHO 3acesa
B T'OJIOBAaX COTEH WUJIU AK€ ThICAY YUYCHBIX BO BCEM MUPE.

Vixe B T0 BpeMms ['anc CriumaH 3a/1yMbIBaJICs1 00 9KCTIEPUMEHTE, B XOJIe KOTOPOTO S/1pO KJIETKH
OTIEJIbHON B3pOCJIOil 0COOM MOXHO OyAeT mepecaguTh B OTHENbHYIO sAilekIeTky. K coxaneHuro,
BpeMsI MOIOOHBIX OIBITOB €llle HE HACTYIIJIO, TaK Kak He ObUIO HU JOCTATOUYHBIX 3HAHUI, HU TEXHU-
YECKHX BO3MOKHOCTEH.

B 1943 r. B sxypHasie «Science» NosSiBUIOCHh COOOIIEHUE O IIEPBOM YCIEITHOM OILIONOTBOPEHUN
SIMLEKJIETKH B ITpodupke. K cokanienuio, ycrerHo HayaBIIMIACS SKCIEPUMEHT 3aKOHYMIICS Heylauei,
TaK Kak SMOpPHMOH 4epe3 HeKoTopoe BpeMs norud. IleyasnbHblil OMBIT HE OCTAHOBMII YYEHBIX, U BO
MHOTMX CTpaHax ObLIM MPOJOJIKEHbI MIOJOOHBIE UCCIIEIOBAHMUS.

B 40-e rr. XX B. onbiThl N0 KJoHMpoBaHuio Hadyaauch B CCCP. IlepBbiM Hauas sKcIEpUMEH-
THpOBaTh coBeTcKUi amMOpuoor I'. B. Jlonaiio, KOTOpbIiA TPOBEJ UCCIAE0BAHMUS, B OCHOBE KOTOPBIX
HaxoJWJICS METO/1 Nepecajiky (TPaHCIJIAHTALMM) SI/Iep B ANLEKJIETKY JISATYIIKH.

«KyonnpoBanme dYenoBeka cefiuac yke OUYeHb OJNM3KO K pealbHOCTH
Omarogapsi MCTOPUYECKOMY HAyYHOMY IPOpBIBY JOKTOpa fHa Buibmyta u ero
Kojter u3 BenmkoOpuranuy. DTa BO3MOXHOCTh MOTEHIMATBHO JaeT BCEM HaM
HEBEpOsATHbIE TpeumyiiecTBa. K coxaneHmio, Ha OOCyKAEHHE STOW TeMbl C
CaMoro Havasa OKa3bIBaJIM BIIMSHUE CEHCAIIMOHHbIE, HO BBOAIIME B 3a0TyXKIeHAE
coobmiennss CMU, n obmiast HeraTMBHAsi SMOIMOHANIBHAS PEaKLIsl, TIOPOKACHHAS
omMOOYHON HayyHOU (paHTacThKON» (CTrBeH Bup).

B 1948 r. I'. B. JlonamioB oTIipaBujI pe3yJIbTaThl CBOMX MCCIeoBaHMiA B « KypHar o0mei 61o-
JIOTUID».

B aBrycre 1948 r. cocrosinack ceccuss BACXHIJI, Ha KOTOpO#i TUAEPCTBO B OMOIOTMU OKOH-
YaTesIbHO yTBepariioch 3a 6opiioM ¢ reHetukou T. I1. JIbicernko. I'. B. JlonammoBy nmpuimiochk mpexkpa-
TUTb CBOM MCCIIEAOBAHUA.
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ITo muenwio JI. 1. KopoukuHa, poccHiicKre SKCTIEpUMEHTHI [0 KJIOHUPOBAHUIO COBEPILIEHHO HE
MHTEPECYIOT FOCYAAPCTBO: «. .. IIPOOJIEMOI KIIOHMPOBAHHMSI JKUBOTHBIX 3aMHTEPECOBATUCH U B Poccum:
nporpamma «KIJIOHMpoBaHKMEe MIIEKONMTAIONINX» CTOsUIA B TJIAHE COBMECTHOM pa®oThI IBYX J1abopa-
Topuii — Moel 1 akagemuka 1. K. BenseBa, oOpaTuBInero BHUIMaHue Ha UjIei0 KJIOHUPOBAHUS U TTOI-
AepKaBIIIero ucciefoBaHus B 31oil obnacti. B 1974 r. s make BhICTynan ¢ JOKJIAJA0M Ha CECCUM
BACXHWJI, ony6nikoBaHHBIM B KHHTE «[ eHeTndeckas Teopusi oT0opa, mogodopa U METOIOB pa3Be-
JEHUS KUBOTHBIX» M COOOIIABIINM, YTO «B HACTOSIIEE BpPeMs CTAaBUTCS 3a7ava MOTyuYeHHs KJIOHA
MJIEKOITUTAIOIINX», ¥ C MPEkKIECBPEMEHHbBIM ONTUMHU3MOM 3aKJTIOUYABIIMM, YTO 3a/ada 3Ta OYEHb
CJIOKHAsI, HO TPUHIMITHATIBHO pa3pernmMas. Harm HaurHaHMS epBOHAYAIBHO HETUIOXO (PMHAHCH-
POBAIKCH, HO BCKOPE TOCYIAPCTBO MOTEPSUIO K HUM UHTEPEC».

Hecmotps Ha 370, cylecTByeT MHEHUE, YTO MIMEHHO POCCHICKUM YYeHbIM yIaIoch pa3pado-
TaTh METOJ KJIOHMPOBAHMSI, KOTOPBIN BIIOCJIEACTBUAY NMPUMEHUT §1. BUIbMYT, KJIOHMPOBABIIIUIA OBILY
Jomm (MeTos1 COMaTUIeCKOW THOpUAN3AIINN ).

B 1977 r. yuensle OkcopacKOro yHUBEpCUTETA 3aMHTEPECOBAIUCH KJIOHUPOBAHUEM OPraHu3-
MOB, ¥ IO pyKOBOZICTBOM Iipopeccopa 3oosoruu k. ['eproHa MeTonoM KJIOHMPOBaHMSI OBbLIO TTOJTY-
yeHo 6osee 50 nAryIeK. YueHblid pa3padoTai ciaeayIonuid MeTo KJIOHUPOBAHUS: OH CTaJl YIAJISITh
U3 SAUAIEKJIETKH COOCTBEHHOE SI/IPO M TPAHCIUIAHTUPOBATh B HEE pa3Hble S/1pa, B3ATHIE U3 CIICIUAITH-
3UPOBAHHBIX KJIETOK.

B Gonee mo3aHux sKkcriepuMenTax ['epmoH mombITaics nepecaxuBarh siipa U3 KJIETOK B3poc-
Jioro opranu3mMa. HekoTopsie OnbITH POXOAMIIN JOBOJIBHO YCIIEHTHO BILIOTh [0 I0CTaTOYHO MO3JHUX
CTaIuil pa3BUTUs OopraHu3ma. Heckoabko 9KCIepUMEHTOB MPUBEIU K TOMY, YTO OCOOM MPOXOAWIN
cTraguio MeTaMopd03bl U MPEBPALAIICh BO B3POCIBIX JISATYIIeK. HecMOTpsi Ha OUeBHIHBIN yCIeX,
10 MOJTHOW ToOeIpl OBUIO elle AajieKo, KUBOTHbBIE POXKIAIUCH OYeHb CIa0bIMU M MPAKTHUECKH He
MPUCTIOCOOIEHHBIMH K JIaJTbHEHINIEMY CYIIECTBOBAHUIO.

B TO e BpeMms 3a pyOe:KOM TeHeTUYECKUE OIBITHI CTa MPOXOIUTh C 3aBUIHOM PEryJsipHO-
CTBIO, U yke B 1978 1. B AHINIUM POOWIICS TIEPBBI PEOCHOK «HM3 MPOOUPKH». IDTO OblIa JIeBOYKA,
KoTopyio Ha3Baiu Jlynsa BpayH. DKkcriepuMeHT ObUT OUeHb BaKHBIM JIJIS1 YEJIOBEUECTBA, C HUM B ITPO-
IJI0E YIIUTA MHOTHE TIpoOsieMbl. Teneps Joau, MMeIoIIre MpoOieMbl C 3a4aTheM, TOXKE MOTYT UMETh
neteit. B To jxe BpeMsi TaHHBII SKCIEPUMEHT CTaJl ellle OHMM IIaroM K BO3MOKHOCTH KJIOHUPOBa-
HUS YeJIOBEKa.

B 1984 r. Becb Mup NOTpSCIO M3BECTHE O TOM, uTO B Jaboparopuu CreeHa Buancena
POIWIICS KJIOHUPOBAHHBIH SITHEHOK, MOJTYYEHHBIN 13 SMOPUOHAIBHBIX KJIETOK HE CO3PEBIIIEH OBIIbL.
VueHbIil He OCTAHOBWJICSI HA JOCTUTHYTOM U BIIOCNIEICTBUM B CBOMX IKCIIEPUMEHTaX MCHOJIb30BaT
KPOJIMKa, KO3y, 00€3bsIHYy, CBUHBIO 1 KOpoBY. OCHOBOW MeToa ObLIIO U3bATHE SApa U TIepeMeIeHUe
€ro B SIMLIEKJIETKY.

Maio KTO 3HaeT, 4TO NepBOe KJIOHMPOBAHHOE XKMBOTHOE OBLIO MOJIYYEHO
Hukonaem CrpenbueHKo, rpaxkaanuHoM Poccun, padotatomum B CIIA.

4 auBaps 1985 r. B JIonioHe poauics elie oauH peOeHOK «U3 MPOOUPKU». DTO TaKke Oblla
neBouKa. PeGeHOK poansicsl y nepBoil B MUpe CypporatHOil MatepH, KOTOpOM cTajla HeKash MUCCHUC
Korron.

7KeHuuHa ToIbKO BEIHOCKIIA peOeHKa, 3a4ar e OH ObUT U3 IOHOPCKOW SIHLIEKIIETKH. DTOT IKC-
NEepUMEHT Tak:ke ObuUl ycrelHbIM. CTallo SICHO, 4TO peOeHKa MOXET BBIHOCUTh M POIUTH HE TOJIBKO
ero OMoJIornYecKast Marh.

B 1987 r. OblM pOBEJEHBI OUEpe/IHblE TeHETHUECKHe UCCeJOBaHUs. YUEHbIM U3 YHUBEp-
cuteta UMeHH [ x. BallMHITOHa ¢ MOMOIIBIO CIIELMAIBHOTO (PEpMEHTa yAaloCh Pa3IeuTh KJIETKU
YeJIOBEYECKOTO 3apO/IblIia, KOTOPbIE OHU CYMEJIHM KJIOHUPOBaTh 10 CTaanuu 32 KJIETOK.

B 1987 r. coBerckue yuensie b. H. Benpenues, JI. M. Yaiinaxsu, B. A. Hukutua u T. A. CBu-
pUIOBaA MTPOBEJIM IKCIIEPUMEHT, Pe3y/IbTaThl KOTOPOro ObUIH OMyOJMKOBaHbl B aKaAEMUUECKOM XKYp-
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1. A. 3aiieBa. «CekpeTHbIe pe3yJIbTaThl OMBITOB KJIOHUpoBaHUsI. CKOJIBKO UX Cpeau Hac?»

Hasie «brogusnka». CtaThsd Ha3bIBalIaCh «DIEKTPOCTUMYIUPYEMOE CIUSHUE KJIETOK B KJIETOUHOM
VHKEHEPHW». YUeHbIE PACCMOTPENN METOIMKY SKCIIEPUMEHTOB, CO3[IJIA MUK POITUTIETKH, KOTOPBIMU
W3BJIEKAIN U3 KJIETOK sIApa, U MEKTPOIbL, Yepe3 KOTOpbIe MOJABATNCh UMITYJIbCHI TOKA U T. 1.

B pesiome k aToMy MaTepuaity ckazaHo: «CTaThsi HOCBSIIEHa 0030py paboT MO PeKOHCTPYKLIUH
JKUBOTHBIX U PACTUTENBHBIX KJIETOK, B KOTOPBIX UCIIONB3YEeTCs] HOBBIH (PU3NUECKUI METOI — IEKTPO-
crumyarpyemoe ciausiaie. O0cyKaaeTcsi BIUsHUE Pa3IMUHbIX (PaKTOpOB cpepl Ha 3(P(EKTUBHOCTD
anekTpocnusiaus. [TogpoOHO ONMUCHIBAIOTCS COOCTBEHHBIE UCCIIEIOBAHMSI ABTOPOB 10 PEKOHCTPYKIIUH
MBIIIMHBIX 3UTOT COUYETAaHUEM MUKPOXUPYPIUH U TEKTPOCTUMYIUPYEMOTO CITUSHUS KIIETOK> .

[Nocnenyromye HECKOMBKO JIET COBETCKHE YUeHbIe HECKOJIBKO Pa3 MBITAMCH TOCTABUTh BOIIPOC
O MIPUOPUTETE B UCCIIEIOBAHMSIX 110 KJIOHMPOBAHUIO MileKonHTalomux. K coxaneHuio, 3Tu NONbITKA
OKa3aJIMCh Oe3pe3y/IbTaTHBIMH.

B 1994 r. Heasis ®epct ycnelnHo nmpoBet KJIOHUPOBaHUE 0ojiee 3pesbiX IMOPUOHATBHBIX KJle-
ToK. EMy ymanoch KJIOHUpOBaTh SMOPUOH TesieHKa, cocTosBimid u3 120 kierok. B xone skcnepu-
MEHTa TaKXe ObLJIO U3BSATO SAPO U MEPECAKEHO B SUIEKIIETKY.

B 1996 r. yuensit SIn BunemyT nonpo6oBast mosroputh onbiT Heanst @epcra. B aToT pas kio-
HUPOBAaTh OH CTAJI HE TeJIEHKa, a OBIy. Bo3pacT )HUBOTHOTO ObLT OKOJIO 6 JIET. YUUTHIBAS OITBIT CBOETO
KoJuterd, SIH BuibMyT He cpa3y U3bsI S71pO, a CHaYasIa JOKAAJICS MOMEHTA MPEKpaIlieHusI IeIeHU ST
kJyietok. [locsie 3TOro OoH W3bS sApa U Mepecaani UX B SUIEKJIETKU. B aKcneprMeHTe y4acTBO-
Basio Oosee 270 siiiliekIeToK. VM3 HUX TONBKO OHA J1ajia KU3Hb HOBOMY OpraHusmy. Briocnencrun
SMOPHOH OBbUT IMITIAHTUPOBAH B MaTKY OBIIBL.

Uepes HEKOTOpOE BpeMs1 B MHCTUTYTe PocinH B DquHOypre poausIoch repBoe KIOHUPOBAHHOE
JKUBOTHOE. DTO ObUIa 3HaMeHUTAas oBLa Jlosim.

Mo pesyabratam nposenenHoro B CIIIA ompoca 0bU10 BhIsiBIEHO, uTO 90 %
aMEpUKAHIIEB BLICTYIIAIOT IIPOTUB KJIOHUPOBAHUSA YEI0BEKA.

27 epans 1997 r. Ha obnoxke xypHaia «Nature» mosiBuIach nepsasi potorpadus KJIOHU-
POBAHHOW OBIIbI.

B ¢eBpane 1997 r. nosiBUIOCH eliie O1HO COOOIEHUe 00 YAAYHO MPOILE/IIEM SKCIePUMEHTe
kJIoHMpoBaHus. Ha stot pa3 B Operonckom LlenTtpe IIprmaToB ynanock KIOHUPOBATh 2 00€3bsH.

B 1997 r. dpanuy3ckuii xypHaauer Knon BopuiioH, panee ocHOBaBIIMI Y(DOJOIHYECKYIO
CEeKTy pa’/1uToB, co3fai Ha baramax naGoparoputo Clonaid, mpeaHa3HaueHHYIO AJIs1 NTPOBEJCHUS
IeHETUYECKHUX UCCIIE0BAHUA.

B nekabpe 1997 r. B xypHasie «Science» ObLIO HareyaTaHO COOOIIEHUE O poXkJIeHUU 6 OBell,
MOJTyYEHHBIX IO METOAY YUeHbIX U3 DAUHOYprckoro yHusepcuteTa. [Ipuyem nosioBuHa KJIOHMPOBaH-
HBIX JKMBOTHBIX (B ToM yucie u oBa Iloyum) Hecam yenoBeyeckuil reH «akropa [X».

B nexaOpe 1998 r. Becb MUp NOTPSCIIO U3BECTHE O CO3/IAaHUM MIEPBOro KJIOHA YeJI0BeKa, KOTO-
Ppblii MpeACTaBIsul cOOOM reHeTMUeCKUid TBOMHUK ofaHOoM kutenabHulbl FOxHoi Kopeun. lokupyio-
MM SKCIEPUMEHT ObUI MPEPBaH Ha MPEHATaIbHOM CTauu, TO €CTh eIlle JO POXKIEHHUs KJIOHA.

DKCIEPUMEHTHI 110 KJIOHUPOBAHUIO YE€JIOBEKA CTAJIM IIPOXOIUTh BO MHOTMX CTpaHax Mupa. B
1998 r. yukarckuil yuyenolii Puuapny Cupn 3asBujI, YTO HAMEpEH CO3JaTh LIENYI0 JJAOOPATOPUIO MO
KJIOHMpoBaHMIO Jofel. [To ero MHeHmio, B OyayleM y Hero ot0ost He OyJeT OT KeJaoUMX UMETh
COOCTBEHHOTO KJIOHA.

Vixe B koHue 1998 r. Puuapn Cuja HauMHaI NPOBOAUTL TEHETUYECKUE OIBITHI, B OCHOBE KOTO-
PbIX JIEKUT OJMH U3 METOJOB Pa3BUTHUs OPraHU3Ma MocJje epecaki B MAaTEPUHCKYI0 MaTKy SMOpH-
OHa Y€eJIOBEKA, U3BATOTO U3 MaTKU JIPyrou keHIMHbL. Yepes Hekoropoe Bpemsa B CMU Hayanu noss-
JIITHCS TIEPBbIE BbICKA3bIBaHMUsI IPOTMBHUKOB KJIOHMPOBAHUSA YeJioBeKa. B To Bpems Ka3ajioch, 4To
BECh YUEHbII MUP pa3Jesuiics Ha 2 MPOTUBOOOPCTBYIOIIMX Jlarepsi — 32 U MPOTHB KJIOHUPOBAHHUS.
O6cy:xaaj1cs BOIPOC KJIOHMPOBAHUS ¢ TOUKU 3PEHUS MOPAJIH.
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1. A. 3aiieBa. «CekpeTHbIe pe3yJIbTaThl OMBITOB KJIOHUpoBaHUsI. CKOJIBKO UX Cpeau Hac?»

[To muenuo kanauaara ouonorndeckux Hayk H. CTpenbueHko, «...4elloBeK,
CKopee Bcero, OyleT KJIOHMpPOBaH, U MOXeT ObITh, B Hejajekom OymayiieM. B
AMmeprike HayKa OUYeHb 3aBsi3aHa Ha KOMMEpIMH, KTO-HUOY/Ib Ja KJIOHUPYET 3a
XOpolue JeHbru. DTo OyJeT ClIelaHO Ha YaCTHOW OCHOBE, HO IMO-HACTOSIIEMY
OOSTHCS STOrO HE CTOUT».

B 1999 r. B CIIIA 13p1a11 3aKOH O 3a11peTe SKCIEPUMEHTOB 10 KJIOHUPOBaHUIO YesioBeKa. UyTh
1o3e OOJIBIIMHCTBO eBPONENCKUX CTpaH noanucany [Tapukckyio KOHBEHIMIO O 3arpeTe reHeThye-
CKOTrO KJIOHUPOBAHHUs YeJIoBeKa.

B mae 1999 r. nosiBuiioch cOOOIIEHNE O TOM, UYTO HeKas rpymna jJadopaTopyii, Ha3blBaIOIIAs
ce0s1 «Texnomorusi meutbl» (Dream Technologies International) pacnonoxennsix B Kocra-Puke,
JIubepuu u Pecriyonmke Banyaty, yike HECKOJIBKO JIET YCIEIIHO KJIOHUPYET JI0Jed U )KUBOTHbIX. B
CTaThe TOBOPUJIOCH O TOM, YTO 3TH J1aOOPaTOPUM MPUHUMAIOT 3aKa3bl OT YACTHBIX JIMLI, M IKOOBI KaX-
Al KENAIOIMX MOXKET KIOHUPOBATh ceOsl UM CBOUX OJIM3KUX. Tak:ke aBTOp CTaTbU YTBEP:KAAJ, UTO
CYILIECTBYET CIIMCOK KJIMEHTOB JlabopaTopuii, cocrosmmii Oonee yem u3 100 umeH.

B cepenune 1999 r. k 60pbOe NPOTUB KJIOHWPOBAHUSI YEJIOBEKA MOIKJII0UMIIACH LIEPKOBb. X pH-
CTUAHE CUMTAIOT, YTO KJIOHUPOBAHUE SIBJISIETCS HAPYLIEHUEM «YHHUKAIbHOCTH YeJIOBEUECKOU KU3HHU,
KoTopyio bor gai kaxaomMy U3 HaC 1 HUKOMY OOJIbLIE».

B anpene 1999 r. B komymoOuiickoMm ropoae Kapraxena rpoiiuia Bcrpeya npejcraBuTenei mpa-
ButenbCcTB 170 cTpan. Ha noBectke aHs crossio o0cysxkaeHue [Ipotokona o Gronornyeckoit 6e3omnac-
HOCTU. BOJBIIMHCTBO CTpaH BBHICTYNAJIO 32 YCTAaHOBJIEHUE KOHTPOJISL «HaJ MEXI'PAaHUYHBIM IepeMe-
IIEHUEM T€HETUYECKU U3MEHEHHbIX PACTEHUI U KMBOTHBIX».

B mae 1999 r. nosBuiuck cooOmenust o ToM, yro B IOxHoi Kopee ynanoch KIOHMPOBATh
kopoBy. [IpumepHO B TO xe Bpems yueHble U3 JIMTBH 3asABWIM O CBOEM KEJIaHUM y4acTBOBAaTb B
ONBITAX IO KJIOHMPOBAHUIO YeJioBeKa. B ABCTpasuy pelminch Ha SKCIEPUMEHT IO OXUBJICHUIO
OJIHOTO M3 BBIMEPLIMX BUIOB TUTPOB. Bpaun HECKOMBKUX CTpaH pelinii OObeJUHUTBCS U IPOBECTU
NIEpBYI0 B MUpE ONEPALMIO [0 TPAHCIUIAHTALMM UCKYCCTBEHHOM MEYEHH, a He JIOHOPCKOM, Kak ObLIO
panbliie. CTaau NOSABIATHCS COOOIIEHNS O CEKPETHOM MPOEKTE MO KJIOHUPOBAHUIO PYCCKUX THcaTe-
neft. SIkoObl HeKas ceKpeTHast 1JabopaTopus IIaHUpPYeT co3/1aTh KJIOHOB A. Uexosa, B. Habokoga, JI.
Toncroro, ®@. locroeBckoro, A. AxmaroBol, A. [lnaroHoa u b. [lacrepHaka.

OCHOBHBIMU TEMaMU Ha BCTpeYax y4eHoro Mupa B voHe 1999 r. craHOBATCA KU3Hb U pa3BU-
THE MIEPBOro KJIOHMPOBAHHOI'O KMBOTHOTO — OBIIbI o, IIprMepHO B 3TO BpeMsi ObLII BbISIBJIEHBI
NiepBbIe CEPbE3HbIE HAPYILIEHUS B Pa3BUTHH KMBOTHOTO. Bbl 0OHapy:KeHbl aHOMAJIUKM B XPOMOCO-
Max, BCJIE/ICTBUE YETO OPraHU3M OBIIbl YK€ MPU POXKAEHUU ObUT OUOTIOTMUYECKH MPEXJEBPEMEHHO
COCTapUBILIMMCH.

B auBape-despaine 2000 r. BHUMaHHE MHOTMX YYEHBIX COCPEIOTOYEHO Ha M3y4eHHH reHa alpha
1-3 gal transferase, KOTOpBI OTBEYAET 32 OTTOPKEHHUE UYKEPOAHBIX TKAHEW UMMYHHOU CUCTEMON
YyeJloBeKa.

H. CTpeJ’Ib‘ICHKO CUUTACT, YTO «...MACCOBOE€ IIPOU3BOACTBO MIJIAICHIICB
TEXHUYCCKU OYCHb TPYAHO U OOPOIo MU II0 6OJ'ILIJ_IOMy C4YE€Ty HUKOMY HE€ HYXKHO.
BLIpaIJ_II/IBaTb KJIOHUPOBAHHBIX J'IIOJICfI, YTO 3alMET rogbl, ¢ KAKMUMH-TO JAJICKUMU
HEJIAMU — HEOIIPaBJAHHO, CIIMIIKOM MHOI'O CHUJI U CPEACTB IPUIETCA 3aTPATUTH,
a pPeE3ybTaT HCU3BECTCH. MnageHupsl Ha «OpraHbD» — TOXE HU3 CEpUU HNOPOIUX
<<y,[[0BOJ'IbCTBPIﬁ>>, OT KOTOPBIX B COBPEMEHHBIX YCIIOBUAX BbII'OJd HEOYEBUHA. A
OIIACHOCThb 3J€Ch HE 6OJ'IbIJ_Ie, YEM OIIACHOCTb OTJIOBaA HIO,HCﬁ Ha YyJunax. XOTH,
BO3MOXHO, MO€ MHECHHUE 1 HE BIIMCBIBACTCA B O6H_Iel'[pI/IHHTOC>>.

B navane dpepans 2000 r. 8 CMU nossBUIKCH TepBbie COOOIIEHMSI O TOM, YTO OBIa Jloyu Ha
CaMoM JieJie He KJIOHMPOBaHHOE XUBOTHOE. [1o cOMHEeHe ObLT TIOCTaBJIEH CaM METO[T CO3/IaHM KJIO-
HOB. HecMoTpst Ha 3710, yueHble BetmkoOpuTaHiy IJIaHUPOBAIA HAYaTh SKCIIEPUMEHTBI IO KJIOHUPO-
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BaHMIO C LIEJTbIO Pa3pa0OTKH HOBBIX MOJXO0B B TUAarHOCTUKE U JIEYEHUN CEPbE3HBIX HACIIE/ICTBEHHBIX
3a0oneBanmnil yesnoBeka. C MOMOIIBI0 KIOHUPOBAHUS MPEAIONArajioch M30aBUThCS OT HEKOTOPBIX
cepbe3HbIX 3a00JIeBaHMI, HAIPUMED OT paKa.

B xonre ¢despans 2000 r. yyeHsle CTalyd paccMaTpuBaTh KJIOH KaK WAEHTUYHOTO OJM3HENa
OITPE/IEIEHHOTO YeJI0BEeKa, OTCPOUEHHOTO BO BpeMEHH. Bl pacCMOTpeHbI MpeJBapUTEIbHBIE 3aKO0-
HOJIATEJIbHBIE aKThl, 10 KOTOPBIM KJIOHBI JOJKHBI «O(DUIIMAIBHO UMETh Te e I0pUINYECcKUe IpaBa
Y OTBETCTBEHHOCTb, UTO M JIIDOOE JAPYroe 4eJoBeuecKkoe CyniecTBo». JIoau BrepBbie 3ayMaJIuCh O
HEOOXOIMMOCTH 3aKOHOJATEIBHOTO PETYJIMPOBAHUS B 9TOW 00JIaCTH.

B konie depansa 2000 r. EBporneriickas mareHTHas ciyx0a Mo ommOKe Bbiajia MaTeHT Ha
KJIOHMPOBaHKE YeJIOBEKa. DTa HOBOCTh MOTPSICIIA BECh MUP.

SInoHCKME y4eHble OCYIIECTBMIIM KJIOHUPOBAHUE KMBOTHOTO, KOTOPOE TaKke MOSBHIOCH HA
CBET B pe3yJbTaTe KJIOHMPOBaHMsI. DTO ObUI IEPBbI B MUPE KJIOH KJIOHA.

C konma despasis 2000 r. rpymna y4eHbIX MOl PyKOBOJICTBOM KaHAJICKUX OuosioroB Maiikiia
Cedrona u JIxxoHa [I3Brca HauMHasIa MPOBOAUTD SKCIIEPUMEHTHI TI0 BHIPAIIMBAHUIO OPTaHOB YeJio-
BEYECKOTo TeJa.

B Hauasie mapTa TOro %e roga CocTosuICsl KOHI'PECC yUeHbIX U3 Pa3HbIX CTPaH, OCHOBHOU TEMOM
00Cy:K/1eH!s OblJTa BOBMOXXHOCTh KJIOHMPOBAHUSI MAMOHTOB.

Maprt 2000 r. B CIIIA o3HameHOBaJICSl IEPBBIM B MUpE KJIOHMPOBaHUEM IpuMata. Takxke B
CIIIA 6bL1 BbIBeIEH TeHHO-MHXEHEPHBIN COPT TabaKa, B JIMCThSIX KOTOPOTO CUHTE3UPYETCs YesIoBe-
YeCKui TOpMOH pocTa. B To ke BpeMst B DauHOypre Mnpoiiia MexayHapoaHast KoH(pepeHIus1, MOCBsi-
IIEHHAsI UCTIOJIb30BAHMIO TeHHO-MHKEHEPHBIX METOIOB B IIPOM3BOACTBE MPOAYKTOB IMUTAHMUS.

Ilo MHEHMIO OIHOrO M3BECTHOTO YYEHOIO, «.. YEJIOBEKY CBOMCTBEH CTpax
niepesi HOBBIM U HeusBeAaHHbIM. Celiyac yxe 3a0blv, YTO B KOHIle 70-X IT. MUP
BCKOJIBIXHYJIA TOpa30 OoJiee kKapKasi IUCKYCCHs O BO3MOXKHOCTH KJIOHMPOBAHUS
JIo7iel, BO3HUKINASA MOCJIE YCIEITHOTO KIIOHUPOBAHUS JIATYIIEK».

B uncturyte Omo6ona B HoBom Oprieane ObUIM MPOBEJEHBI SKCIIEPUMEHTHI, B pe3yJbTare
KOTOpbIX OOBIYHAs JOMAIIIHSS KOIIKA BHIHOCWJIA M POJMJIA SKUBOTHBIX, IPUHAJIEKAIIMX APYTOMY
OUOJIOrMYECKOMY BUJLY.

B navane mapra B Utanuu npoliuia cepusi pOTECTOB CTOPOHHUKOB « pUHINC», BBICTYNABIINX
MIPOTUB CO3JJaHUS HOBBIX TPOAYKTOB. K HUM npucoeJMHMIIMCh MHOTHE MOTUTHYECKHUE TAPTUU, TAKKe
MPOTECTYIOIIME TPOTUB UCIIONB30BAHUSA ITPU TPOM3BOICTBE MTPOJOBOILCTBEHHBIX TOBAPOB N'€HETHYE-
CKM MOAMU(DUIIMPOBAHHOTO ChIPbSI.

HecmoTtps Ha MaccoBble IPOTECTbI, FEHETMUECKH MOAU(PULIMPOBAHHbIE TPOAYKTHI TPOJOIIKAIOT
co3gasatb. B cepennne mapra 2000 r. ydeHble IPUCTYIIAIIM K CO3JAHUIO KJIOHA KO3bI, KOTOpas UMea
Obl I3MEHEHHBIE I'€Hbl, COJIepIKalie ClIelMaIbHBII (PepPMEHT, NpeAHa3HAaYEeHHBIN JIJ1s1 IPOU3BOJCTBA
cblpa. PaHbliie 3TOT (pepMEHT UCKYCCTBEHHO AOOABJISIIM B MOJIOKO KMBOTHOTO.

B 20-x yncnax mapra 2000 r. B ipecce NOsSIBUIIMCH COOOILEHHU S O TOM, YTO POCCUICKUE YUEHBIE
HE3aKOHHO MPUCTYIMJIM K CEKPETHBIM SKCIIEpMMEHTaM IO CO3/IaHMI0 KJIOHOB Jofel. B 310 Bpems
BeCb MUP O(UIIMAIBHO OTKA3aJICsl OT MOMBITOK KJIOHUPOBaTh yesnoBeka. Ho, HecMoTps Ha 310, noj-
TNOJIbHBIE pa3pabO0TKU BCE ke BEJIHCh.

[TpaButenbcTBO SINOHUM BBICTYNMJIO MPOTHUB TAKOTO MOJIOKEHUS JIeJ U MPEeIIOKIIO BBECTH
TIOPEMHOE 3aKJII0YEHUE WM KPYIHbIe IITPadbl AJ151 YUEHBIX, 3aHUMAIOLIUXCS TOJOOHBIMU KCTIEPU-
MEHTaMHU.

B mapte 2000 r. yuyensle 6uorexHonornyeckoi komnanuu PPL Therapeutics 3asBuu o Tom,
YTO TeHETUYECKHUE OIBIThl B UX MCCJIEA0OBATEIbCKOM LIEHTPE MPOILIM YCHEUIHO, U B pe3yJbTaTe UM
YZAJI0Ch MOIYYUTh 5 KJIOHMPOBAHHBIX IOPOCHT.
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AwmeprKkaHCcKre KoMnaHun «Menapeke» 1 « AOTeHMKC» COBMECTHO OTKPBLJIM HECKOJIBKO OHO-
TEXHOJIOTMUECKUX J1JA00pATOPHUH, T/Ie PUCTYNUIN K pa3paboTKe YHUKAIBHOTO )KUBOTO IIPOU3BOJICTBA
YeJIOBEUeCKUX aHTUTEIL.

B konie mapra 2000 r. B CMU ony6;mkoBaim cooOIeHre O CMEPTH MOIPOCTKA-T00POBOJIBIIA,
MOTMOIIEro Mocyie BBE/ICHUsI eMy UYKepPOIHOro reHa. Ta HOBOCTh MOTPSICIIa BECh MUP, MOCTIE Yero
BHOBb HAYaJIMCh MACCOBbIE MPOTECTHI MPOTHB T€HHBIX SKCIIEPUMEHTOB. HallMOHaIBHBI UHCTUTYT
310poBbsi CIIIA BpeMeHHO NPUOCTaHOBWII (PMHAHCMPOBAHKE UCCIIEIOBAHMI 110 TEHHOW Teparivu.

B nocnemanx yncnax mapra 2000 r. AMOHCKHME yueHble cOOOMMIM 00 yIa4YHOM 3aBEpIICHUM
OITBITOB IO KJIOHUPOBAHUIO OT/IEJBHBIX OPraHoB. MIM ynanoch KJIOHMPOBATH IJla3a U YIIU JIATYIIKH.

B anpene 2000 r. cTanu NOsABIATbCS PA3IUYHBIE CEKTbI, YIEHBI KOTOPOW YTBEP:KAAIM, UTO
SIBJISIIOTCS] TIOTOMKAaMH KJIOHMPOBAaHHBIX MHOIUIAHETSIH. B pas3HbiX cTpaHax ObUM 3a(pUKCHPOBaHbI
TIepBbIe CIIy4al CyMacIIecTBUsI. BMeCTO MpUBBIUHBIX YK€ UCTOPUUYECKUX JTMYHOCTEN OOJTbHbIE CTaJH
cumMTarh cedsl KIIOHAMHU.

[To MHEHMI0 OIHOTO M3BECTHOIO I'€HETHKA, «...HEBO3MOKHO HCIOJIb30BaTh
JHK MepTBBIX KJIETOK, a 10 TPAHCT€HHBIX JIIOJEH (HarpuMmep, C MCKYCCTBEHHO
CO3/IaHHOM 3aBUCUMOCTBIO OT HAPKOTHKOB) TaK JIaJIEKO, YTO U PACCYKAATh HEYETO.
Hy moxeT ObiTh — JieT cto. VI pa3roBopbl O HapylUIEHMH STUYECKHX HOPM TOXE
MPEXJEBPEMEHHBI, Beb KOMMSl JIMYHOCTU W TEHETUYecKasi KOMUsl — 3TO BelIU
passble. JInuHOCTh Jo/mKHA ObITh chopmupoBaHa. Tem Oosee YTO reHeTMYecKast
Komusi Toxke He MokeT ObITh Ha 100 % upeHTUYHA».

[TponomxkaloTcsi SKCIEPUMEHTDI, HallpaBJIeHHbIE Ha CO3/1aHME M'eHETMYECKH MOJU(HILIMPOBaH-
HbIX NponykToB. Hanpumep, B ['epmanun yueHsle co3aiu NUBHbIE APOXKKU C YBEIMYEHHBIM COIEp-
xanueM reda LTP1. Ot Hanuuus 3T0ro reHa 3aBUCHUT, IIEHUTCS MTUBO WJIM HET.

B anpene 2000 r. ameprKaHCKUE yYEHBIE CAENANINA CEHCALIMOHHOE OTKPBITHE, 3asIBUB, UTO HEKO-
TOPBIE BU/IbI KUBOTHBIX MOT'YT ObITh F€HETUUECKH HEKJIOHUPYeMbI. [10100HbIE BHIBO/IBI OBUIU CIEIaHbI
I10CJIE SKCIIEPUMEHTOB HaJl MBIIIAMU. JTO MEPEYEPKHYJIO MEUTY MHOTUX YYEHBIX BO3POAUTH ITyTEM
KJIOHUPOBAHMS HEKOTOPbIE BU/Ibl UICYE3HYBUIMX KUBOTHBIX.

B konue anpens 2000 r. B CIA cocTos10ch HECKOJIBKO BBICTYIUIEHUI ITPEJCTABUTEINIEN IIPABO-
CJIAaBHOU IIEPKBU, KOTOPbIE CUUTAIIH, UYTO «...(DOPMbI EBIEHUKH, BKJII0YAST MAHUITYIMPOBAHUE C YEJIO-
BEYECKUM I'€HETMUECKMM MAaTepuaioM BHE T€PAaleBTHUUECKUX LieJield, B HPABCTBEHHOM OTHOLLIEHUU
OTBPATUTEJIbHBI U YTPOKAIOT YEIOBEYECKOM JKU3HU U OJIaronoynio».

B 20-x yncnax anpesns 2000 r. npaBUTeIbCTBO BeMKOOpUTAHUM CHSJIO 3alIpeT Ha KJIOHMPOBa-
HUe SMOpUOHOB. [10 MHEHHUIO yUEeHBIX, ITO MOMOXKET CO3JaTh COBEPLIEHHO 3J0POBbIE YEIOBEYECKHUE
OpraHbl, HEOOXOAUMBIE 1S TpaHCIUIaHTalMu. [1ob3a OT 3TOro 0YeBH/IHA, & BEPOSITHOCTh OTTOPIKE-
HUS TAKUX OPraHOB HUUYTOKHO MaJa.

B navane mas 2000 r. mosiBUIMCH COOOIIEHHS 00 UCMOMb30BAHUM T€HETUYECKH MOAU(UIIN-
POBAHHOI'O 3€pHa B MOJCIACTUTENAX, IPUMEHSIEMbIX IIPU IIPOU3BOJCTBE HEKOTOPbIX ra3MPOBAHHBIX
HAITUTKOB. AKLIMOHEPbl KOMITAaHUH 110 UX MPOU3BOJCTBY BBICTYITWJIU IPOTUB 3TOTO.

B ABcrpanuu rpynna y4eHbIX MOMBITadaCh KJIOHMPOBATh TACMAHCKOIO TUIPA, BBIMEPLIETO
MHOTO0 JieT Ha3a[l. [loc/ie HeCKOBKHMX HEeYJaYHbIX MOMBITOK UM 3TO YIaJIOCh.

IIpaBurenscrBo CIIIA mbiTanoch BBECTH KOHTPOJIb HAJl UCTIOJIB30BAHUEM T€HETUUECKU MOAU-
(pULMpOBaHHBIX MPOAYKTOB NHTaHUs. BO MHOrMX cTpaHax OTKpPBIBAIM CEKpETHbIE JJaOOpaToOpuH,
3aHMMaBIIKecs pa3padOTKON HOBBIX T€HHBIX TEXHOJIOTHIA.

B mae 2000 r. mpoien KOHrpecc, Ha KOTOpOM OOCYkJaJIUCh MEPCHEKTUBBI UCTIOIb30BAHMUS
TEXHOJIOTMM CO3JaHus1 KJIOHOB B MEJIULIMHE.

Hayunslii aupextop kaHajackoi Kopropauuu BomHoBoi# reHetuku I1. apsies
paccykIaeT o TeHHbIX IKcrepuMeHTax: «[Ipupona 3ToT MexaHu3M JaBHO OCBOMJIA.
Korma orpacraer otopBaHHasi KJemHs y Kpaba WM XBOCTY SIIEpHIIBI, KOrjaa
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1. A. 3aiieBa. «CekpeTHbIe pe3yJIbTaThl OMBITOB KJIOHUpoBaHUsI. CKOJIBKO UX Cpeau Hac?»

3aTATMBAETCS TIOpE3 Ha Ballled pyKe WM BOCCTAHABIMBAECTCS paHEHasl MeyeHb.
JlefiCTBUTENBHO, B UEM-B Y€M, a B UyJecax HaM C IIPUPOIOM TATaTbCsl TPYIHO».

B nauane 2001 r. npouuia coBMecTHasl Ipecc-KOH(pEpeH1rs, B KOTOPOH NPUHSIM y4acTHhe
Bpwxut Byacense, npesnaent komnanuu Clonaid, 0OCHOBaHHOI CEKTOM Pa3JIMTOB, U €€ UTAJIbIHCKUI
naptHep, Bpau CeBeprHO AHTMHOPU. YUeHbIe 3asBIIM O pelIeHUH OOBEJUHUTBCS U CO3JaTh KJIOH
YeJIOBeKa, POKACHUE KOTOPOro OHM 3arulaHupoBaiu Ha cepeanny 2003 r.

B nawane 2002 r. yuensle PPL Therapeutics cooOumim o ToM, YTO UM YyAajdoCh CO3[aTh
HECKOJIbKO KJIOHOB CBMHEM, OpraHbl KOTOPBIX MJI€AJIbHO MOIXOAST JJIs IEPECaJKy YelIOBEKY.

Jpyrue adopaTopum Takke 3aHUMAIOTCs 3TOW npodiaemoil. Hanpumep, coTpyaHuky Komra-
HUM Imutran NonyyriIm HECKOIBKO O0COOEH CBUHEW, B TEeHETUYECKOM Ha0Ope KOTOPBIX OTCYTCTBYET
Ie€H, OTBETCTBEHHBIN 32 OTTOPKEHUE UYKEPOIHBIX TKaHel. Eciu ynacTes nonyuuTs 340pOBbIE MYK-
CKYI0 U JKEHCKYI0 OCOOM, MX MOXHO OyJeT KCIOJib30BaTh Uil MOJYYEHUs] TEHETUYECKU YUCTOrOo
MOTOMCTBA, OPraHbl KOTOPOT'O MOXHO Oy/ET UCIIONb30BaTh [JIs1 TPAHCIUIAHTALIUH.

27 nexadps 2002 r. Bpuxkut Byacenbe rposena B ['oimiBy e npecc-KoHdepeHIro, Ha KOTOPOr
3asiBUJIA, YTO MEPBBI B MUPE KJIOHMPOBAHHBIN PeOEHOK yxke poauics. FkoObl neBouky poauna 30-
netHsis kutenbHuia CIIA. Tlo muenuio nipe3unenta kommnanuu Clonaid, geBouka poauiack abco-
JOTHO 310poBoit. B. Byacesnbe 3asBuia, 4to TeueHre OEpeMEHHOCTH U CaMH POJbl ObLIIM OTCHSITHI
Ha BHJEO M He3aBUCHMAs IKCIIEPTU3a MOKET 3aCBUAETEIbCTBOBATh TEHETUYECKYI0 MIEHTUYHOCTD
Matepu 1 pebeHka. TeM He MeHee HU XKEeHIIMHY, HA POAMBIIErocst KJIOHA OOIECTBEHHOCTH TaK U He
MOKa3aJI1, a BCKOPE UX MECTOHAXOXKAEHHE BOOOIIE CTaJI0 HEU3BECTHDIM.

B snBape 2003 r. BHOBb MOSIBUJIOCH COOOIIEHUE O POXKICHUU €Ile OJHOTO KJIOHUPOBAHHOTO
pebenka. Ha 1ot pa3 skcrniepumeHT nposeit 1okTop CeBepuHO AHTHHOPH.

14 despans 2003 r. norudIO0 caMoe W3BECTHOE B MHUPE KJIOHMPOBAHHOE KMBOTHOE — OBLA
Homm. ¥V KMBOTHOTO pa3BUJIach OIYXOJIb JIETKUX, U BCKOPE OHO YMEPIJIO.

Ilo HekoTOpBIM TaHHBIM, o171 yerena ctath MaTepblo 6 oBevek. SrHaTa, B OLIMYKME OT CBOEH
MaTtepH, MOSIBUIIMCh Ha CBET €CTECTBEHHBIM ITyTEM.

[IpunsTO pemienue caenath U3 ymepiuei [Jonam dydeno M BeICTaBUTh ero B HarpioHansHOM
Mmy3see [lomianguu. YueHsle IaHUPYIOT Jake M0C/Ie CMEPTU U3y4aTh KJIOHUPYEMOE KUBOTHOE.

B Hacrosiee Bpemsi KJIOHMPOBaHKE YeI0BeYeCKUX SMOpHOHOB 3arnpenieHo B CIIA u fnonuwu,
B Poccuu Takke HanoxeH MATUIETHUN MOPATOPHiA HA TeHETUYECKUE SKCIIEPUMEHTHI TAKOTO IJIaHa.
OcraJibHble €BpOIIEHCKUE CTPaHbl B ONiKaiiieM OyayieM IUIaHUPYIOT MPUHSTh 3aKOHOIIPOEKTHI O
3arpere KJIOHUPOBAHUS YEJIOBEKA.

Ilo muenuio JI. WM. KopoukuHa, Henb3s pa3padOTaTh €AMHCTBEHHO
IIPABUJIbHBIL METOJ KJIOHMPOBAHMWA. YUEHBIM CUYMTAET, YTO K KJIOHMPOBAHHUIO
Pa3IMYHBIX OPraHW3MOB JOJDKEH CYLIECTBOBAaTh CBOM COOCTBEHHBIN IMOJXO:
«Y HEKOTOpbIX OPraHM3MOB, HalIpuUMep Y HW3BECTHOTO KHILIEYHOro Mapasurta
acKapu[pl, TEHETUYECKUN MaTepuasl B OyIyIIMX 3apOJbIIIEBbIX KJIETKaX OCTAeTCs
HEWU3MEHHBIM B XO/I€ Pa3BUTHS, a B APYTUX COMATUYECKUX KJIETKAX BHIOPAChIBAIOTCS
uenslie Oonbiiue parmentsl JHK — HocuTens HaciencTBEeHHOW MHGpOpMAIIWK.
B KpacHbIX KpOBSIHBIX KJETKax (pUTPOLMTAX) MTHILl sIpa CMOPLIMBAIOTCS B
MaJIEeHbKMI KOMOYEK 1 He PaboTaloT, a U3 SPUTPOLIUTOB MIIEKOIUTAIOLIHX, CTOSIIUX
SBOJIIOLIMOHHO BBIIIE MTUILI, BOOOIIE BHIOPACKIBAIOTCS 32 HEHAJOOHOCTBIO».

B Hacrosimee Bpemsi Takoe KJIOHHMpOBaHME O(HMIMAIBHO pasperieHo B BennkoOpurannu. B
2001 r. pemeHueM cyza MOZOOHBIE SKCTIEPMMEHTHI ObLIIM 3alpelieHbl, HO MPAaBUTEIbCTBO CTPAHbI
NOJAJIO aNe A0, KOTopast Oblla yIOBJIETBOPEHA.

KroHnpoBaHue )XHMBOTHBIX HE 3alPeleHO HU B KAKOW CTpaHe.
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1. A. 3aiieBa. «CekpeTHbIe pe3yJIbTaThl OMBITOB KJIOHUpoBaHUsI. CKOJIBKO UX Cpeau Hac?»

Oco00eHHOCTH KJIOHUPOBAHUS

Ha npoTtskeHu MHOTHX ThICSIUENIETUI pa3Be/IeHN sl 5KUBOTHBIX YeJIOBEKY, BUMMO, HE pa3 Ipu-
XOZIUJIA B TOJIOBY MBICIIb O XO3SIICTBEHHOW IIEHHOCTH JKMBOTHBIX — OBICTPOXO/HBIX JIOIIA e, KOPOB,
CBUHEW, OBell, Kyp-HecylleKk. MHOrue, HaBepHoe, He pa3 3aJlyMbIBAIMCh O CMEJION ujee cenaThb
TaKMX KMUBOTHBIX «OECCMEPTHBIMI» CIIOCOOOM BOCHPOM3BOJICTBA MX B CIEAYIOIIMX MOKOJICHUSX B
BUJIE COBEPILIEHHO MJEHTUYHbIX KOMUI.

B neiicTBUTENBHOCTH KMBOTHBIE YMHUPAJIU, OCTABUB NOCJE ceOs1 MOTOMCTBO, IPHUYEM HU OJIUH
U3 MpeJcTaBUTesed He ObLT AGHTUYEH HU OJHOMY U3 CBOMX POIUTEJIeN Takxke, KaK U €ro cCaMoro He
MOBTOPSJT HU OJJVH U3 MIOTOMKOB TOCJIEYIONIUX MOKOJIEHHH.

Bocnpon3BoacTBO OpraHM3MOB, MOJHOCTBIO WAEHTUYHBIX YHHUKAJIbHOM MO MPOLYKTUBHOCTH
0cO0M, CTAHOBUTCSI BO3MOKHBIM JIMIIb IIPU YCJIOBUH, YTO FeHeTH4ecKast MHgopManus matepu Oyner
niepeiana go4epsM 0e3 Kakux-1moo n3MeHeHuit. OTHaKo MPY €CTECTBEHHOM ITOJIOBOM Pa3MHOKEHUU
3TOMY IpensATCTBYeT Meio3. B mpouecce Meiio3a Heco3peBlast sAMLEKIETKA, XapaKTepUu3yoLasics
JBOIHBIM HAOOPOM XPOMOCOM (IMIUIOW/IHAS KJIETKA), AEJTUTCS JBaX/Ibl, B PE3yJbTaTe Yero BO3HU-
KaloT YeThIpe TaryIOnIHbIE KJIETKH C OAMHAPHBIM HAOOPOM XPOMOCOM.

Tpu U3 3TUX KJIETOK JIETEHEPUPYIOT, a YeTBEepTasi, MMeoIasi HAanOONBIIHIA 3a11ac MATATeIbHbIX
BEILIECTB, CTAHOBUTCS SNLIEKJIETKOM. B cuily cBOei rarylonIHOCTH Y MHOTMX KHMBOTHBIX OHa Pa3BUBa-
€TCs1 B HOBBII OPraHU3M. DTO IPOUCXOAUT B Pe3yJIbTaTe €€ CIUSAHMSA C rarjionJHbIM CIIEPMaToO30110M
(orutomoTBOpeHue). Pasymeercs, oprannsm, pa3BUBAIONIMIACS U3 OIUIONOTBOPEHHOM KJIETKH, TIPHOO-
peTeT NpU3HAKK, ONpeJesAoIrecs B3auMOAEHCTBIEM MaTePMHCKON M OTLIOBCKOW HACJIEICTBEHHO-
cri. Takum 06pa3oMm, NpH MOJIOBOM Pa3sMHOKEHHH MOBTOPEHHE MaTepy B MOTOMCTBE HE MpPeCTaB-
JIIeTCS1 BOBMOXKHBIM.
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
COOOM.
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