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AHHOTaAIUSA
B03MOXHOCTh WCKYCCTBEHHO CO3[aTh JXHMBOE CYIIECTBO eIlle
HECKOJIbKO CTOJIETUI Ha3aj Kazayiach (panractukoil. Ceitvac B CMU
BpeMsl OT BpPEMEHHU TMOSBJISIOTCS COOOIIEHWS O HOBBIX OITBITAX
KJIOHMpOBaHUsA. YTO ke Ha camMoM Jene MpPeACTaBiseT CcoOOH
KJIOHHpoBaHue? Mud 3To WK peaTbHOCTh? A MOXET ObITh, KJIOHBI
yKe ecTh cpean Hac?
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. A. 3anneBa
CekpeTHble pe3yJbTaThl
ONbITOB KJIOHHPOBAHMSI.
CKo0JbKO UX cpean Hac?

BBeneHnne

Tema KIIOHMPOBaHM A JKUBOT'O CYLLIECTBA OYEHb MHTEPECHA U1
6onpIHCTBA JToAed. OIHIM MHTepecHO HaOJIoIaTh 3a Pa3Bu-
TUEM HayKH, APYTUE XOTAT C IOMOIIBIO HOBBIX TEXHOJIOTHH BEP-
HYTb YMEpIIUX OJU3KUX.

KiioHmpoBanue npoyHO BOLUIO M B KYJIBTYPHYIO KU3Hb CO-
BPEMEHHOTO Y€JIOBEKA, ITOM TEME IOCBAIIEHO YKE MHOXECTBO
CepUaJIOB, CIIEKTakJied U KHUAT. HaBepHoe, He HaieTca HU Of1-
HOTO Y€JI0BEKa, KOTOPbIH Obl HE CIIBIIIAI O MOAOOHBIX FeHEeTHYe-
CKHX KCIIEPUMEHTAX.

Kak u y mo6oro apyroro Hay4YHOTO OTKPBITHS, Y KJIOHHPOBA-
HUA HALWUIACh KaK CTOPOHHUKH, TaK U IIPOTUBHUKU. beckoHeu-
HBIE CIIOPbI HAYAJIUCH €ILE C MEPBbIX AHEN NIPOBENECHUS TEHETH-
YECKUX IKCIIEPUMEHTOB U BELYTCS I10 HACTOALLEE BPEMSI.

HecmoTps Ha TO YTO MHOTHE CTPaHbl B 3aKOHOIATEIBHOM I10-
PAZIKE 3alPETUIIU IIPOBOAUTD OIIBITHI HA YEJIOBEKE, B HEKOTOPBIX



rocyapcTBax MpOAOIKAIOT MTPOXOJUTH MOJOOHBIE SKCTIEPUMEH-
Thl. Cervac y:xe HUKTO HE MOXKET C YBEPEHHOCTBIO CKa3aTh, Cy-
IIECTBYIOT JI KJIOHBI ¥ CKOJILKO MX CpeI OObIYHbIX JIIOAEH.

[TpoGnema KJIOHMPOBAaHUS KUBBIX CYIIECTB BbILILIA HA TOCY-
JApCTBEHHbIM ypoBeHb. OUEBUIHO, YTO KJIOHMPOBAHUE YEJIOBE-
Ka, ero Oyaymiasi ’Ku3Hb ¥ TOBEACHME, a TaKKe OTHOIIEHHE K
HeMy OOBIUHBIX JIofIel TpeOyeT 3aKOHOIATETbHOTO PEeryIMpOBa-
HUs. I 0HO HeoOX0aMMO ellie O MOSIBJIEHUsI IEPBOro KJIOHA.

B mobom ciaydae KaxIblii U3 HAC JOJDKEH MOHUMAaTh, 4TO,
HECMOTPSI Ha TO KaK YelOBEK TMOSIBUJICS HAa CBET, — OOBIYHBIM
NyTeM, B pe3yJsibTaTe KJIOHMPOBAHUS WU «U3 MPOOUPKU» — 3TO
’KHBO€E CYILIECTBO, KOTOPOE BIIPABE PACCUUTHIBATH Ha YBAaKEHUE
CO CTOPOHBI JIPYTHX JIOJeH 1 COOMIOCHNUS BCEX CBOMX IPaB.

TepMUH «KJIOH» IIPOMCXOOUT OT IPEYECKOTO CJI0BA «KloIm»,
YTO B MEPEBOJIE O3HAYAET «BETOUKA, Moder, yepeHok». Kak Bua-
HO U3 Ha3BaHMs, TOT TEPMUH OTHOCUTCS MPEXAE BCETO K BETe-
TAaTUBHOMY Pa3MHOKEHMIO.

Maro Kto 3agymMbIBaeTcsi 00 3TOM, HO caM METOA KJIOHHUPO-
BaHMS U3BECTEH YeJIOBEUYECTBY yxke Oosee 4 Thic. jeT. Vcnonb-
3yeTcs OH B CEJIbCKOM XO3AWCTBE — 3TO KJIOHUPOBAHUE pacTe-
HUI YepeHKaMu, MoYKamMu uin KiyoHsmu. Haunnas ¢ 70-x rr.
XX B. 1A KJIOHUPOBAaHUS PACTEHUM YYEHBIE CTAIA MCIOJb-
30BaTh HEOOJBbIIME TPYIIIBl U Jake OTIEJbHbIE COMaTUYECKHe
KJIETKHU.

B omimume o1 KMBOTHBIX Y PACTEHUH 10 MEPE UX POCTA U pas-
BUTHS TPOUCXOAUT ITPOLIECC KJIIETOYHOM CIIEUAIN3ALINH, TO €CTh



KJIETKH HE TEePSIIOT CBOMX TOTUIIOTEHTHHIX CBOUCTB. OHU coxpa-
HSIIOT CIOCOOHOCTh PeajTM30BbIBATh BCIO TEHETHMUECKYI0 UH(MOP-
Mallvio, U3HAYATHHO 3aJI0KEHHYIO B UX sIIpe.

W3 3TOro MOXHO cienaTh BHIBOJ, YTO MPAKTHUECKH JII0OAsI
pacTuTellbHas KJIETKa, COXPaHsisi CBOE SIIPO, B OYIyIIIEM Croco0-
Ha J1aTh HAYaJI0 HOBOMY OPTaHU3MY.

ITa cHocOOHOCTH M3BECTHA YEJIOBEKY yXKe JABHO, UMEHHO OHa
JIEKUT B OCHOBE MHOTHMX METOJIOB T€HETHKH U CEJICKITUH.

I[Tpu NoJIOBOM pa3MHOKEHHUHU I'eHbl POJIUTEIEH TIOPOBHY Iepe-
XOJISAT K MIX TIOTOMKY, TO €CTh OH TIOJTy4aeT B PABHOM KOJINYECTBE
reHbl KaK OT OTIIa, TaK U OT MaTepHu. [Ipy BeretTaTHBHOM pa3MHO-
’KEHUU TaKOro He HaOJIoaeTcsl, TeHHbI Ha0Op COXpaHseTCs B
TIOJTHOM COCTaBE B TEUCHUE MHOTUX TOKOJICHUH.

[Tpu KJIOHMPOBAHUY KJIOH UMEET OIMHAKOBBIN HAOOp TEHOB C
OpPHUTHHAJIOM M (heHOTUNIUYECKH 00a OpraHr3Ma He pa3inJaloTCs
Mesxy coOoi. [1aBHOe ke OTIMYKe )KUBOTHBIX KJIETOK OT pac-
TUTEJIBHBIX B TOM, YTO OHH, U hepeHINPYsCh, TUIIAITCS CBO-
el TOTUMIOTEHTHOCTHU. VIMEHHO B 3TOM IJIaBHOE NIPETTCTBUE /TSI
KJIOHUPOBAHMSI B3POCJIbIX TIO3BOHOUHBIX KUBOTHBIX.



HUcTopust KIOHMPOBAHUSI

Eme 200 seT Ha3a[ KIOHMPOBAHUE YeI0BEeKa ObLIIO HEJOCTH-
KUMOM (paHTacTHUecKoi upaeeld. Hacrosmmii mepeBopoT B 00-
JIACTU TEHETUKU IpuHecia co3gaHHad Teomopom IlIBaHHOM B
1839 r. knerouHas Teopus.

OcHOBHas ujiest HOBOM KOHLIENLIMM 3aKJII0Yajlach B CIIEIylo-
meM: Jo0as KJIeTKa MPOUCXOAUT OT KJIeTKH. MIMeHHO 3Ta Teo-
pyis BOIIUIA B COBPEMEHHbBIE yUYeOHUKH OMOJIOTHH.

OCHOBY KJIETOUHOW TEOPUM COCTaBJISJIM [Ba IPOTUBOpEYa-
IIMX TOJOXKEHUs] — HACJIEACTBEHHOCTh M uddepeHmanms.
Jonroe Bpemsi yueHbIM He [1aBajl TIOKOsI BOMPOC, KaKue KJIETKU
00pa3yloTcs B TIpoliecce IeIeHUs — UISHTHYHbIE JOUepHHE W
BCE K€ MIPOU3BOAHBIE PA3HBIE.

Hayka He crour Ha Mecre U, BO3MOXHO, 4Yepe3
HECKOJIbKO ~ CTOJIETMH KJIOHMPOBAHHE CTaHET TaKUM
K€ paciupoCTpaHEHHbIM SIBJIEHMEM, Kak cedvac Tak
Ha3bIBAEMbIE «JIETU U3 TPOOUPKIU».

B konrre 80-x rr. XIX B. ObuTH TTPOBE/ICHB HAYYHbBIE HCCIIEIO-
BaHUs1, HAlpaBJIeHHbIE HA BBISICHEHHE 3TOro Boripoca. [lepBrim
NoI0OHBIN KcniepuMeHT mpoel B 1888 r. Busrensm Poy. On
TIOTIBITAJICS C TIOMOIIBIO OOBIYHOM MTOJIKH, PACKAJIeHHOU Ha OTHE,
paz3nesuTh SMOPHOH JIATYIIIKH, COCTOSIIIAN U3 JIBYX KJIETOK. K
COXaJICHUIO, IAaHHBIN SKCIIEpUMEHT He yaacsa. O0e KJIETKu To-



THOJIH.

[lepBbie HEeynauM HE OCTAHOBWIM YYEHBIX. DKCIEPUMEHTHI
npopokanuck. B 1883 r. Hemenkum nurtonorom Ockapom ['ept-
BUTOM ObLJIa OTKPBITA SIMIIEKJIETKA.

B 1892 r. I'anc [lpeiiin peiui NOBTOPUTH MOMBITKU CBOETO
KOJUJIETH U ITPOBEJT OYEPEAHOM FKcriepuMeHT. CHavaia OH pasje-
JIUJT Ha JIBE OT/ENbHbIE KJIETKU JIByXKJIETOUHBI SMOPHOH MOp-
CKOT'O €Xa, a 3aTeM Ha YeThipe — YeThlpexKJieTouHbli. O0e 1o-
IIBITKY YIAJUCh, U YYEHbI CMOT BBIPACTUTh KaXIYIO OTAEIbHYIO
KJIETKY B HOPMAJIbHYIO 0COOb.

Briociencteun MHOrMe ydeHble TakkKe MPOBENIU YCHEITHbIe
9KCIIEPUMEHTHI, HaITPaBJIeHHbIE Ha pa3/ieieHue KJIETOK IMOPUO-
HOB.

Hanpuwmep, ['ancy Crimmany B 1901 r. yganoce mpoBecTH 3KC-
HNEPUMEHT ¢ SMOpUOHOM aM(pUOUM. YUeHBbId Takke pa3aestul
€ro Ha OT/IEJIbHbIE KJIETKU U U3 KaXKA0M BIIOCIIEICTBUN BBIPACTUI
BIIOJITHE HOPMAJIbHBIX I'OJIOBACTUKOB.

Takske ObUTM MPOBEIEHBI MCCIIEIOBAHUS PA3BUTHSI HEMATO]I.
[Tpu 3TOM OBUIM MOTYYEHBI IPOTUBOPEUMBBIE Pe3yJIbTaThl. B oj1-
HUX CJTy4yasix KJIETKHM Pa3BUBAJIMCh 10 MO3AUYHOMY THITy pa3BU-
THS1, HO Yallle BCETro MO PEryJssTUBHOMY, TO €CTh MOCJIE JeJICHUS
KJIETKM VIMEJTM pa3Hble CYAbOBI.

TepMuH «perynsiius» B T€eHEeTUKe O3HAYaeT BOCIOJHEHUE B
Pa3BUTUM KaXJOW KJIETKM ee yTepssHHoW dactu. Hampumep, y
MHOTMX TT03BOHOYHBIX OPraHW3MOB, BKJIIOYasl 4YeJOBEKa, MpHU
PaHHEM IIOJIHOM pacnaje OIUIONOTBOPEHHOW M HadaBLICW Je-



JIMTHCS KJIETKU Ha 9acTH (0JIaCTOMEpHI) MOXKET 00pa30BaThCs CO-
BEPIIIEHHO HOBBII Opranu3M. [IporucxomuT 310 moTomy, uto Oma-
CTOMEpHI B CJTydae OMPEJIeNICHHOTO cOO0sI B Pa3BUTUU HE TTO-TH-
6aloT, a JaI0T KMU3Hb HOBOMY opranusmy. [Ipu sTom oOpa3oBaB-
HIAIACS SMOPUOH He sIBJIsieTCsl Ae(heKTUBHBIM UM «TIOJIOBUHYA-
TBHIM», & TIPEJICTABIISIET COOON TIOJHOIICHHBI OPraHU3M.
Hemaronet (Nematoda, wim Nemathelminthes) -
KpyIJIble YEPBH, KJIACC HUBIINX YepBeR. DTO ABYCTOPOHHE-
CUMMETpPHYHblE, TMEepBUYHO-TIOJIOCTHbIE O3 HAacTosAIIeH

CerMeHTallun KUBOTHBIC C CUJIBHO BBITAHYTBIM B IUIMHY U
KPYIUVIBIM B IIOIICPEYHUKE TEJIOM.

Haubonee spkum NpUMEpOM NPUPOIHOTO PEryasTUBHOIO
Pa3BUTHS SIBJISIETCS] POXKJICHUE OFHOSMIEBBIX ONM3HELOB, KakK-
OBl U3 KOTOPBIX MPEACTABISIET COO0 CaMOCTOSATENbHBIN Opra-
HM3M, TIPH STOM OJTM3HELbI UMEIOT COBEPIIEHHO OAMHAKOBYIO Ha-
CJIEICTBEHHOCTb.

J1J11 OTHOCUTENBHO KPYITHBIX OPraHU3MOB, KOTOpbIE JAIOT HE
OYEHb MHOTO IIOTOMKOB, TaKOE IOJIOKEHUE [N, HECOMHEHHO,
uMeeT CBoU IUTockl. HebnmaronpustHble MocaeCTBUsI BO3HUKA-
I0T JU1s1 HEOOJIBIIMX OPraHU3MOB, HAIIPUMEP HEKOTOPBIX WIEHH-
CTOHOTUX. B pesynbrare paszieneHus KJIETOK SMOPHOHA Ha paH-
HEM 3Tale pa3BUTHA Pa3BUBAIOTCS CAMOCTOSTENIbHBIE OpraHU3-
MBI, HO OHU UMEIOT OIpeliesieHHble Je(DEKThl, HAIPUMEP Y HUX
OTCYTCTBYET Kakoi-JIn0o ydactok Tesa. [logoOHoe pazBuTue no-
JIyYWJIO Ha3BaHUE «MO3aUYHOE».

DTO OTKPBITHE MTO3BOJIMJIO YYEHBIM IIPOBECTH LIEJIBIN PSJL MC-



CJIJIOBAHUI, HAIpPaBJIEHHbIX Ha U3MEHEHHE N'eHeTHUKN OpraHu3-
Ma. /Io cux mop cyIecTByeT MHEHUE, UTO, UCTIONb3YsI IPUHITHIIBI
MO3aUYHOTO Pa3BUTHUSI, MOKHO KOPPEKTUPOBATh OPTraHU3M, CO-
31aBast OoJiee YCOBEPIIIEHCTBOBAHHbIE €r0 (DOPMBI.

B xopie aKcrepuMeHTOB ObLIO BBISIBJICHO, YTO HOCUTEJIEM Ha-
CIIEICTBEHHOCTH SIBJISIETCS SAPO, HECYINIEE OIPEICICHHOE KOMH-
9YeCTBO XPOMOCOM.

VIMeHHO B 3TOT nepro]] y4eHble IepeKII0YUIA CBOe BHIUMA-
HME C KJIETOYHOTO Ha SIIEPHBIA TIOTEHIIHAIT.

[anc CniumaH MPOJOIKUI CBOM MCCIIENOBAHNUSI, HO SKCTIEPH-
MEHTHPOBAJ yXKe C epecakon siapa. CBOM OMBITH OH IPOBOAMIT
Ha aM(pHUOMAX ¥ MOPCKHX €XKax.

Yuenblii BHIOMpA 7151 SKCTIEPUMEHTA SMOPHUOH 13 16 KIIETOK.
OH U3BJIEKAJT OJJHO U3 SIJIEP U MOMEIIIAJT €r0 B 3aPOIBIIIEBYIO ITH-
Toriasmy. B pesynbrare cimsiHusi 0Opa30BBIBAJICS BIIOJHE HOP-
MaJTbHBIN SMOPUOH.

Pe3ynbraThl KCIIEpUMEHTa MOKA3aid, YTO MOTEHIMAN sIep
OCTaeTcsl HeM3MEHHBIM, KaKk MUHIMYM, 10 0Opa3zoBaHus 16 kie-
TOK.

Ceituac yxe Helb3sl C YBEPEHHOCTBIO CKa3aTh, KOMY
NIEPBOMY MPUIILJIA MBIC/Ib KJIOHUPOBATh )KUBOU OPraHU3M.
I'maBHBIM OCTaercd TO, YTO 3Ta UAEd IPOYHO 3acena B
roJIOBax COTEH WJIM JIake ThICSAY YUEHBIX BO BCEM MUpE.

Ve B T0 BpeMmst ['anc Criuman 3a1yMbIBaicst 00 KCIIepUMEH-
Te, B X0[e KOTOPOTO SIAPO KJIETKU OTAENBHOW B3POCIION 0COOH
MOXHO OyeT nepecajuTh B OTIENbHYIO silekIeTKy. K coxarne-



HMIO, BPEMs1 TIOIOOHBIX OIBITOB eIl He HACTYNWJIO, TaK Kak He
OBLJIO HY IOCTATOYHBIX 3HAHUI, HA TEXHUYECKMX BOBMOKHOCTEH.

B 1943 r. B xypHase «Science» MOSBUIOCH COOOINEHUE O
IIEPBOM YCIIEIITHOM OIUIOZIOTBOPEHUH SIUIEKJIETKU B IPOOHPKE.
K coxasieHno, ycnelHo HayaBILIUICS KCIIEPUMEHT 3aKOHYMII-
csl Heylauel, Tak Kak SMOPHOH Yepe3 HEeKOTOPOe BpeMsl Moruo.
[eyasibHbINA OMBIT HE OCTAHOBUJI YYEHBIX, U BO MHOTMX CTpaHax
ObLTM MPOAOJIKEHBI OI00HbIE MCCIIEA0BAHUS.

B 40-e rr. XX B. ONBITBl MO KJIOHMPOBAHUIO HAYAIUCh B
CCCP. IlepBbIM Hayasl SKCIEPUMEHTUPOBATh COBETCKUM M-
6puosior I'. B. Jlonamos, KOTOpbI POBEJ UCCeJOBaHMS, B OC-
HOBE KOTOPBIX HAaXOAWJICA METOJ Nepecajky (TPaHCIIIAHTALN)
ANEp B AULEKJIETKY JIATYIIKH.

«KonmpoBanue venoBeka ceidvac yxe O4eHb ONU3KO
K peaJbHOCTH Onarogapsi HCTOPUUYECKOMY HAyYHOMY
npopeiBy JIokTopa $lHa BunbMyta u ero KoJuier
3 BemukoOputanuu. Ta BO3MOXKHOCTH IMOTEHIIMATIBHO
JaeT BCEM HaM HEBEpOsTHhle MpeumyiiectBa. K
COXaJIeHHIO, HAa OOCYKJEHHEe 3TOH TeMbl C CaMOro Hayasa
OKa3blBAJIM BJIMSIHAE CEHCAIIMOHHbIC, HO BBOIAIIME B
3a0myxnaenue coodmenuss CMU, m oOmas HeraTwBHas
SMOIIMOHAJIbHASL  PEaKlUsl, TOPOKAEHHAs OIMMOOYHON
Hay4yHo# (panTactukoii» (CtuseH Bup).

B 1948 r.T". B. Jlonaio oTIpaBujl pe3yJbTaThl CBOMX HCCJIE-
noBaHu# B «KypHas oO1ei Ouonorum».
B asrycre 1948 r. cocrosutace ceccuss BACXHNJI, nHa korto-



PO JINIEPCTBO B OMOJIOrMY OKOHYATEIHHO YTBEPIUIIOCH 32 O0p-
oM ¢ renerukon T. 1. JIeicenko. I'. B. JlonamoBy npunuiocs
MIPEKPaTUTh CBOM MCCIIEI0OBAHMUSI.

[To muenuio JI. Y. KopoukuHa, poccuilcCKue 3SKCIepUMeH-
Thl IO KJIOHUPOBAHUIO COBEPLIEHHO HE MHTEPECYIOT rocynaap-
CTBO: «...TIPOOIEMON KJIOHUPOBAHUS )KUBOTHBIX 3aMHTEPECOBA-
quck U B Poccun: nmporpamMma «KiioHMpoBaHME MIIEKOIUTAIO-
HIUX» CTOsIJIa B IJIAaHE COBMECTHOM pabOThI ABYX JlabopaTopuii —
Moei n akajgemuka [l. K. Bensesa, obparusiiiero BHUMaHue Ha
U/iel0 KJIOHUPOBAHUS U MOAJEPKABIIErO UCCIeOBAHUS B 9TOM
obnactu. B 1974 r. 1 gaxe BbICTynaj ¢ JOKJIAJOM Ha CECCUU
BACXHWJI, ony6nrkoBaHHBIM B KHUTE « eHeTndeckast Teopust
orOopa, moxdopa U METOJIOB pa3BeJCHHUS KUBOTHBIX» U CO00-
HIABIIIKMM, YTO «B HACTOSILEE BPEMSI CTABUTCS 33]]a4a MOJTyYESHU S
KJIOHA MJIEKOTIUTAIOIINX >, ¥ C TIPEXAEBPEMEHHBIM ONITUMU3MOM
3aKJII0YABLIMM, YTO 33/]a4a 3Ta OYEHb CJIOXKHAsI, HO IIPUHIIUIH-
anbHO pazpemmasi. Hamm HaumHaHMS IEPBOHAYATBHO HETLIO-
X0 (PMHAHCUPOBAIUCH, HO BCKOPE FOCY/IaPCTBO MOTEPSIIO K HUM
VUHTEPEC».

Hecmotps Ha 370, CyllIECTBYEeT MHEHUE, UTO UMEHHO POCCUI-
CKUM yUYEeHBIM YJAJIOCh pa3paboTaTh METOJ KJIOHUPOBAHMSI, KO-
TOPBII BOOC/IEACTBUM npuMeHw §1. BuiabMyT, KIOHHpOBaBIIUIA
oBiy Jomnu (MeToa comMmatnyeckoi rudpuan3aiium).

B 1977 r. yuenbie OKcOpACKOro YHUBEPCUTETA 3aUHTEPECO-
BaJIMCh KJIOHUPOBAaHUEM OPraHU3MOB, U MO PyKOBOJCTBOM IPO-
(eccopa 3oonorum [Ix. ['epnoHa MeTonoM KJIOHUPOBAHUS ObI-



70 momy4deHo Ooniee SO nsArymiek. Y4eHslid pa3padoran ciemy-
0L METO/I KJIOHUPOBAHUSI: OH CTAJl YAAISTh U3 SULIEKJIETKU
COOCTBEHHOE SIJPO M TPAHCIUIAHTUPOBATh B HEe pasHble sAapa,
B3AThIE U3 CIIENUAIM3UPOBAHHBIX KJIETOK.

B Gonee nmo3mHUX SKCiepuMeHTax [ ep/ioH TOoMbITaJICS mepe-
CakMBaTh sijipa U3 KJIETOK B3pocyioro opranusma. Hekoropeie
OTBITHI TTPOXOJMIIM JAOBOJIBHO YCIIEIIHO BIUIOTH JIO JOCTaTOYHO
MO3/IHMX CTAJAMN pa3BUTHS opraHnu3mMa. Heckonbko skcneprumeH-
TOB IMPUBEJIM K TOMY, YTO OCOOM MPOXOJVIIN CTAIUI0 METAMOP-
(po3bl 1 mpeBpaianch BO B3pOCibIX JisArymiek. Hecmorpst Ha
OUYEBM/IHBIA YCIIeX, JIO TIOJHOW MOOe/Ibl ObLIO elle AaeKo, KH-
BOTHBIE POKJATUCH OYEHb CIAOBIMU U TIPAKTUYECKU HE TPUCIIO-
COOJIEHHBIMHU K JIAJIbHEUIIIEMY CYIIIECTBOBAHMUIO.

B 10 xe Bpemst 3a pyOeKoM reHeTUYECKIe OTBITH CTaJIU MTPO-
XOJIUTh C 3aBUAHOM PETYJSPHOCTHIO, U yke B 1978 r. B AHIMu
pOAUICS TIepBbIl peOSHOK «H3 TPOOUPKH». DTO OblIa IEBOYKA,
KoTopyIo Ha3Bam Jlynsa bBpayH. kcniepMeHT ObLT OYeHb BaX-
HBIM [IJI51 YEJIOBEYeCTBa, C HUM B IPOIIUIOE YIIUIA MHOTHE MPO-
6nemsbl. Teneppb monu, UMeroIe NPoOJIEMbl ¢ 3a4aTUEM, TOXe
MOTYT UMETb JeTell. B To jxe BpeMs JaHHBIM SKCIEPUMEHT CTaJl
elle OJHUM IaroM K BO3MOXHOCTU KJIOHUPOBAHUSI YEIOBEKA.

B 1984 r. Bech Mup mOTPSICIIO U3BECTHE O TOM, UTO B J1a0O-
paropun Creena BusuiagceHa ponuics KJIOHUPOBAaHHBIM SITHE-
HOK, [TOJTyY€HHbII 13 SMOPUOHAIILHBIX KJIETOK HE CO3PEBIIIEN OB-
1bl. YUEHbII HE OCTAHOBWJICSI HA JIOCTUTHYTOM U BIIOCJIECTBUU
B CBOMX KCIIEPUMEHTAX UCIIOIh30BaJl KPOJIUKA, KO3y, 00€3bsIHY,



CBUHBIO ¥ KOPOBY. OCHOBOI1 MeTOa OBUIO U3BSTHE SIJIPA U Niepe-
MEILIEHUE €TO B ANLIEKJIETKY.
Mano kto 3HAET, YTO NIEPBOEC KIIOHUPOBAHHOE ) KUBOTHOE

6but0 monmyueHo Hukomaem CTpenbueHKO, TpaxkJAaHWHOM
Poccuu, padoratonm B CIIIA.

4 sauBaps 1985 r. B JIonioHe poausics ere oiuH peOeHOK «u3
pOOMPKM». DTO Takke OblIa AeBoUYKa. PeOGeHOK pomuics y niep-
BOM B MUpE CyppOraTHOM MaTepu, KOTOPOW CTajia HeKask MUCCUC
KotroH.

7KeHIyHA TONBKO BBHIHOCWIIA PeOeHKa, 3a4ar ke OH ObUI U3
JOHOPCKOH SIAIEKJIETKH. DTOT SKCIIEPUMEHT TaKXke ObLT yCIIelI-
HbIM. CTasio ICHO, YTO peOeHKa MOKET BBIHOCUTb U POIUThH HE
TOJILKO €r0 OMOJIOrMyecKasi MaThb.

B 1987 r. Obutn IpoBeAEHBI OYEePEHbIE TEHETHUECKHE UCCIIe-
JOBaHWs. YUEHbIM U3 yHUBepcuTeTa uMeHn k. BammHrrona c
MIOMOIIIBIO CHELIUAIBHOTO (PEPMEHTA YAAIOCh PA3JIEINUTD KIETKU
YEeJIOBEYECKOT0 3apOAblla, KOTOPbIE OHU CYMENIM KJIIOHHPOBATh
JO CTaguu 32 KJIETOK.

B 1987 r. coBerckue yuensie b. H. Benpennes, JI. M. Yaiina-
xsH, B. A. Hukutnn u T. A. CBupua0oBa NpoBeu IKCIEPUMEHT,
pe3y/bTaThl KOTOPOro ObUTH OIMyOJIMKOBaHbI B aKaAEMHUYECKOM
KypHane «brnopusuka». Crarbsa Ha3bBAJIACh «DJIEKTPOCTUMY-
JIMPYEMOE CIIHMSIHUE KJIETOK B KJIETOYHOM MHKEHEPUHU». YUEHbIE
paccMOTpeII METOIMKY SKCIIEPUMEHTOB, CO3/JaJIM MUK POITUIIET-
KM, KOTOPBIMU U3BJIEKAIN U3 KJIETOK $171pa, U JEKTPOAbI, YEPE3
KOTOPBIE NIOIABAJIMCh UMITYJILCBI TOKA U T. 1.



B pesome k 3Tomy Marepuaiy ckazaHo: «CtaThs OCBALIEHA
0030py padoOT MO PEKOHCTPYKIMH KWUBOTHBIX M PACTUTETbHBIX
KJIETOK, B KOTOPBIX UCMOJIb3YyeTCsl HOBBIN (PU3MYECKUI METO/ —
MEKTPOCTUMYMpyeMoe ciusiaue. O0cykaaercs: BAUsSHUE pa3-
JUYHBIX (paKTOPOB cpefibl Ha (PPEKTUBHOCTD INEKTPOCIISTHUSA.
[MonpoOHO omMCHBAIOTCS COOCTBEHHbIE MCCIIEAOBAHUS ABTOPOB
M0 PEKOHCTPYKIIMU MBIIITUHBIX 3UTOT COYETAHUEM MUKPOXUPYP-
TUU U JIEKTPOCTUMYJIUPYEMOTO CJIUSHUS KIJIETOK.

[ocnenyroiye HECKOIBKO JIET COBETCKUE YUEHbIE HECKOJIBKO
pa3 MbITAIMCh MOCTABUThH BOIIPOC O MIPUOPUTETE B UCCIIEIOBAHU-
SIX 110 KJIOHMPOBaHMIO MjiekonuTaoiux. K coxaienuio, 3tu no-
TIBITKU OKA3aJIMCh Oe3pe3ybTaTHhIMMU.

B 1994 r. Heans ®epcr ycnenHo mpoBelt KJIOHUpoBaHue 00-
Jiee 3pesibIX SMOPUOHAIBHBIX KJIETOK. EMy yianock KJIOHHpOBAaTh
SMOPHOH TeJieHKa, cocTosiBimid u3 120 kiieTok. B xoze skcne-
pPUMEHTA TaK ke ObLIIO U3BSITO SAPO U MEPECAKEHO B SUIIEKIIETKY.

B 1996 r. yuensiii SIn BunbMyT norpo6oBasi MOBTOPUTH OTIBIT
Heana ®epcra. B 3T0T pa3 KJIOHUPOBATH OH CTajl HE TEJICHKA,
a oBITy. Bo3pact ®MBOTHOTO OBbLIT OKOJIO 6 JIET. YUUTBIBAsI OMBIT
CBOEro Kojuieru, SIH BuibMyT He cpa3y u3bsil sApO, a CHavasia
JOXKJAJICSl MOMEHTA MpeKpallieHus eneHus kietok. [locne sto-
r0 OH U3bsSUI sJIpa U TMepecaani ux B siilekieTku. B akcnepu-
MeHTe ydacTBoBasio Oosee 270 siifiiekyieTok. M3 HUX TONbKO Of1Ha
Jaja XU3Hb HOBOMY OpraHusMy. BriocnenctBum sMOpUOH ObLl
MMIUIAHTUPOBAH B MATKY OBIIbI.

Yepes HekoTopoe BpeMsi B uHcTUTYTe Pocniu B DaunOypre



POIMJIOCH ITEPBOE KJIIOHMPOBAHHOE XMBOTHOE. JTO ObLlIa 3HAME-
HuTas oBua Homu.
ITo pesysbraTtam npoBeaeHHoro B CIIA omnpoca Obi10

BbIABJIEHO, YTO 90 % amMepuKaHUEB BBHICTYNAIOT IPOTUB
KJIOHUPOBAHM Y€JI0BEKa.

27 depansa 1997 r. Ha obnoxke kxypHaida «Nature» MOsSBH-
Jach niepBas portorpadusi KJIOHUPOBAHHOU OBIIBL.

B deBpasie 1997 r. nosiBuiocs eliie oHO coodIieHue 00 yaad-
HO MpOLIeIIeM KCIepUMeHTe KJIOHUpoBaHus. Ha 31oT pa3 B
Operonckom Llentpe IlpumaToB yaanock KJIOHMpOBaTh 2 00e-
3bsH.

B 1997 r. ¢ppanuysckuii xypHanuct Knon BopuiioH, panee
OCHOBABIIUH Y(POJOrMYECKyI0 CEKTy paJIMTOB, co3/1all Ha bara-
Max jadoparopuio Clonaid, mpenHa3HaueHHYIO /7151 IPOBEICHUS
T€HETUYECKUX UCCIIeAOBaHUM.

B nexabpe 1997 r. B xkypHaie «Science» ObLJIO HarieyaTaHO
cooOI1eHre o poxkaeHnu 6 OBell, OMIyYeHHBIX TI0 METOy yJe-
HBIX 13 DAMHOYprckoro yHuBepceurera. [Ipiuem nonoBruHa KJio-
HUPOBAHHBIX KUBOTHBIX (B TOM uuciie 1 oBla Iloim) Hecau ye-
JloBeueckui reH «gakropa 1X».

B nexabpe 1998 r. Bech Mup MOTPSICIO U3BECTUE O CO3JAHUN
NIEPBOTrO KJIOHA YeJIOBEKa, KOTOPBIN MPE/ICTaBIIsT COOOM TeHeTH-
YECKUM IBOMHUK o1HOM kutenbHULbl FOxHOM Kopen. [lokupy-
IOUIHIA SKCTIEPUMEHT ObLJT MPEepBaH Ha MPEHATaIbHOW CTa/IUH, TO
€CTb ellle A0 POXKJICHUS KJIOHA.

DKCIEPUMEHTHI 10 KJIOHMPOBAHUIO YEJIOBEKa CTaJIM MPOXO-



JUTh BO MHOTUX cTpaHax mupa. B 1998 r. ynkarckuil y4yeHsblii
Puyapn Cup 3asiBrU1, YTO HAMEPEH CO3/IaTh LENYI0 JTJAOOPaTOPHIO
o KJIoHupoBaHwuio Jioaen. [To ero MHeHMIO, B OyayIlieM y HEero
010051 He OyET OT KeNAIIMX UMETh COOCTBEHHOTO KJIOHA.

Vxe B koH1le 1998 r. Puuapg Cuj HaurHaI IPOBOIUTD I'eHe-
TUYECKHUE OMBIThI, B OCHOBE KOTOPBIX JIE)KUT OUH U3 METOIOB
pa3BUTHsI OpraHM3Ma Mocje Mepecajki B MAaTEPUHCKYIO MaTKy
SMOPHOHA YeJIOBEKa, U3bATOrO U3 MATKHU JPYroi KeHIHbL. Ye-
pe3 Hekotopoe BpeMs B CMMU Hauanu nosiBIATbCS NEPBBIE BbI-
CKa3bIBaHMS ITPOTMBHUKOB KJIOHUPOBaHUS 4eJloBeKa. B To Bpe-
Msl Ka3ajoch, YTO BECh YUYEHBI MUpP pa3Je/njcsa Ha 2 MpOTU-
BOOOPCTBYIOIIUX JIarepsi — 3a ¥ MPOTUB KJIOHUpOBaHuUsl. OOCyxk-
JIaJICs1 BOMPOC KJIOHUPOBAHMS C TOUKU 3PEHUSI MOPAJIH.

[Mlo mHeHwI0 KaHAMJaTa OWOJOTMYECKMX Hayk H.
CTpenbuyeHKO, «...4elOBEK, CKopee Bcero, Oyzer
KJIOHHPOBaH, U MOXeT ObiTh, B HeJaJeKoM Oyayiiem. B
AMepuke Hayka OYeHb 3aBs3aHa Ha KOMMEpIWH, KTO-
HUOYb /1a KJIOHUPYET 3a XOpOIWe IeHbI'u. JTo OymeT
CHeJIaHO Ha YaCTHOW OCHOBE, HO TO-HACTOSIIEMY OOSIThCS
9TOTrO HE CTOMT».

B 1999 r. B CIIIA u3panm 3ak0H O 3alpeTe SKCIEPUMEHTOB
M0 KJIOHMPOBAHUIO YesioBeka. UyTh 1mo3xke OObITUHCTBO €BPO-
MENCKUX CcTpaH nofanucaiu [1aprKcKylo KOHBEHIIMIO O 3arpere
IeHETUYECKOro KJIOHMPOBAHUS YEJIOBEKA.

B mae 1999 r. mosiBMIIOCH COOOIIEHHME O TOM, UTO HeKast
rpynma Jiabopatopuii, HasbiBawoIas ceds «TexHomoruss Med-



Te» (Dream Technologies International) pacnonoxensbix B Ko-
cra-Puxe, JIubepun u Pecniyonuke Banyary, yxe HECKOJIBKO JieT
YCHEITHO KJIOHUPYET JIIofIel U )KUBOTHBIX. B cTaTbe roBOpmioch
O TOM, YTO 3T J]AOOPATOPUU MPUHUMAIOT 3aKa3bl OT YACTHBIX
JIMI, ¥ SIKOOBI KaXKIbIA JKEJAIONUX MOXET KJIOHUPOBaTh CceOs
WM CBOUX OMM3KMX. Takske aBTOp CTaThyl YTBEPKAAJ, UTO CyIIe-
CTBYET CIMCOK KJIMEHTOB JIAOOPATOPHIA, COCTOSIIMI Oojiee YeM
u3 100 vumeH.

B cepenune 1999 r. k 60ppOe MPOTUB KIOHUPOBAHUSI YeJIO-
BEKa MOJKJIIOYMIACH IEPKOBb. XPUCTUAHE CUUTAIOT, UTO KJIIOHU-
pOBaHME SBJISICTCS HAPYIIEHUEM «yHUKAJIBHOCTH YeJIOBEYECKON
’KU3HU, KOTOPYIo bor nan kaxaoMy u3 Hac ¥ HUKOMY OOJIbIIIe».

B anpene 1999 r. B konmymOuiickom ropone Kapraxena rpo-
1IUIa BCTpeya npeacraBuTesnen nmpasurenscts 170 crpan. Ha no-
BECTKe JHS CTOsIO oOcyxkjieHre [IpoTokona o GUoIorneckon
6e30MmacHOCTU. BOJBIIMHCTBO CTpaH BBHICTYNAJIO 3a YCTAHOBJIE-
HUE KOHTPOJISI «HaJ] MEXTPAaHUYHBIM MepEMEIICHUEM IreHeThYe-
CKU U3MEHEHHbIX PACTEHUN U )KUBOTHBIX>.

B mae 1999 r. nogsmmck cooOeHus o ToM, 4to B IO:xHOI
Kopee ynanock kj1oHMpoBaTh KOpoBy. [IpumepHO B TO ke Bpe-
Ms ydeHble U3 JIUTBBI 3a5BUJIM O CBOEM XKEJIAaHUU Y4aCTBOBATh
B OIbITaX MO KJIOHUPOBAaHMIO 4YejioBeKa. B ABcTpayivu peniu-
JIUCh Ha SKCTIEPUMEHT IO OKUBJIEHUIO OTHOTO U3 BHIMEPIIINX BU-
JIOB TUTPOB. Bpaun HECKONBKUX CTpaH pelvid OObeAUHUTHCS
Y TIPOBECTH MEPBYIO B MUPE OIEPAIHIO 0 TPAHCIUIAHTAIIMY UC-
KyCCTBEHHOM Ie4eHH, a He JOHOPCKOM, Kak Obuto pansbiie. Cta-



JI1 TIOSIBJISITBCS COOOIIEHUSI O CEKPETHOM MPOEKTE M0 KJIOHUPO-
BAHUIO PYCCKMX Mucarenieid. IkoObl Hekast cekpeTHast Jladoparo-
pus TUTaHWpYyeT co3daTh KioHoB A. Yexosa, B. Habokosa, JI.
Toncroro, ®. JlocroeBckoro, A. AxmatoBoi, A. [Inaronosa u b.
[TacTepHaka.

OCHOBHBIMM TEMaMM Ha BCTpeYax YYEHOTO MHUpa B HIOHE
1999 r. craHOBATCSA KW3Hb U PA3BUTHUE NEPBOIO KJIOHUPOBAHHO-
Io KMBOTHOTO — OBLbI [Josum. ITpumepHo B 910 BpeMsi ObUIH BbI-
SIBJIEHBI TIEPBBIE CEPbE3HBIEC HAPYILLIEHUS B PA3BUTHU )KUBOTHOTO.
Bbii 00HapyKeHbl AaHOMAIMU B XPOMOCOMaX, BCJIECTBHE YETrO
OpraHU3M OBIIBI YK€ TIPH POKICHUM ObUT OMOJIOTMYECKH TIPEK-
JEBPEMEHHO COCTAPUBLIMMCH.

B suBape-despasne 2000 r. BHUMaHUE MHOTHX YUEHbIX COCpe-
JOTOYEHO Ha u3y4yeHuu reHa alpha 1-3 gal transferase, koTopblii
OTBEYAaeT 32 OTTOPKEHUE Uy KEPOAHbIX TKAHEW UIMMYHHOM CUCTE-
MOW YeJIOBEKa.

H. CrpenbyeHKO  cuuTaeT, 4TO  «...MaccoBOe
MPOM3BOACTBO MJIAJICHIIEB TEXHUYECKM OYEHb TPYOHO M
IOpOro W TO OOJBIIOMY CYeTy HHUKOMY HE HYXKHO.
BeipamyBars KJIOHUPOBaHHBIX JIO/IEH, YTO 3aMET TOJIbI, C
KaKMMH-TO JAJICKUMHU LIEISIMU — HEONPABAAHHO, CIIUIIIKOM
MHOTO CUJI M CPEICTB MPUIETCS 3aTpaTUTh, a PE3yIbTaT
HeusBecTeH. MUlaJieHIlbl Ha «OpraHbl» — TOXe U3 Cepuu
JOPOTUX «YIOBOJBCTBHIA», OT KOTOPHIX B COBPEMEHHBIX
YCJIOBUSIX BBITOJ]A HEOUYEBUAHA. A OMACHOCTh 3/1eCh HE
Oosbllle, YeM OMAacHOCTh OTJOBA JIIOAEW Ha YJIUIax.
XoTs, BO3MOXHO, MOE€ MHEHHE M HE BIIMCHIBAETCS B



OOIETIPUHSATOE .

B nauane gespansa 2000 r. B8 CMU nosiBuiuch nepsble co-
oOmeHust 0 ToM, 4To oBla [lommm Ha camoM fene He KJIOHUPO-
BaHHOE *kMBOTHOe. [log coMHeHue ObUT TIOCTaBJIeH CaM METOJ
coslaHus KJI0HOB. HecMoTps Ha 370, yuyeHsle BennkoOpuraniu
IUIAHMPOBAJIM HAYaTh SKCIEPUMEHTHI 110 KJIOHUPOBAHUIO C 11e-
JIbI0 Pa3pabOTKY HOBBIX IMOJXO/IOB B TUATHOCTUKE U JICUCHUU Ce-
PbE3HBIX HACTIEICTBEHHBIX 3a00eBaHmii YenaoBeka. C MOMOIIIbIo
KJIOHUPOBAHUSI TIPEAINOarajJoch 30aBUTbCS OT HEKOTOPBIX Ce-
PbEe3HBIX 3a00JIeBaHMIA, HATTPUMED OT PaKa.

B koniie ¢eBpasist 2000 r. yyeHble CTajlu paccMaTpuBaTh KJIOH
KaK MISHTUYHOTO OJIM3HEeIa ONpeeseHHOTO YeloBeKa, OTCPO-
YEHHOI'0 BO BpEMEHU. Bbun paccMOTpeHbI pe/iIBapUTESIbHBIE 3a-
KOHOJIaTeJIbHBIE AKThI, 10 KOTOPbIM KJIOHBI JIOJI’KHBI «O(PUIIAATTb-
HO UMETh Te ke I0PUINYECKUE MPaBa U OTBETCTBEHHOCTh, UTO U
mo6oe Apyroe 4eJoBeuecKoe CyIecTBO». JIionu BrepBbie 3ay-
MaJIMCh O HEOOXOAUMOCTH 3aKOHO/IATEIbHOTO PEryJIMpOBaHUs B
9TO 00NIaCTH.

B konue ¢espansa 2000 r. EBponeiickas mateHTHast ciyx0a
10 OIIMOKE BhIIajIa MATEHT Ha KIIOHUPOBaHKE YeJloBeKa. JTa HO-
BOCTb NIOTPSIC/IA BECh MUP.

SAInoHcKue yyeHble OCYILECTBUIN KJIOHUPOBaHKE KUBOTHOTO,
KOTOPOE TaK ke MOsIBUJIOCH Ha CBET B pe3yJibTaTe KJIOHUPOBAHUSI.
370 OBUI IEPBHI B MUPE KJIOH KJIOHA.

C xonta peBpasist 2000 r. rpyrina y4eHbIX Moj1 pyKOBOACTBOM
KaHajIckux 6uosoroB Maiikyia Cedrona u JIxona JIsBrca Haum-



HaJla IPOBOJUTH SKCIIEPUMEHTHI 10 BBIPAIIIMBAHUIO OPTaHOB Ye-
JIOBEYECKOIO TeJa.

B Hauane mapra TOro xe rofga COCTOSIJICSI KOHI'PECC YYEHBIX
U3 Pa3HbIX CTPaH, OCHOBHOW TeMOI 00CY:KAeHHs ObllIa BO3ZMOXK-
HOCTb KJIOHUPOBaHMS1 MAaMOHTOB.

Maprt 2000 r. B CIIIA 0o3HamMeHOBAJICS NEPBBIM B MUPE KJIO-
HupoBaHueM nprmMata. Takxe B CIIIA ObUT BBIBE/ICH TeHHO-MH-
’KEHEePHBIN COPT TabaKa, B JIUCThSIX KOTOPOTO CUHTE3UPYETCs Ye-
JIOBEYECKUI TOpMOH pocTa. B To e Bpems B DquHOypre mpoiinia
MeXAyHapoaHash KOH(EepeHMsl, MOCBAIIEHHAs UCIIOIb30BAHUIO
T€HHO-VH)KEHEPHBIX METO/IOB B ITPOU3BOJICTBE MPOIYKTOB MUTA-
HUS.

[To MHEHMIO OHOTO U3BECTHOIO YUYEHOTO, «.. YEJIOBEKY
CBOICTBEH CTpax Iepej HOBbIM U Hen3BenaHHbM. Ceiiuac
yxe 3a0but, 4TO B KOHIE 70-X TIT. MHp BCKOJIBIXHYJIA
ropa3o Oonee Kapkas JAWUCKYCCHSI O BO3MOXHOCTU
KJIOHUPOBaHMS JIIOIeH, BO3HMKINAsA [OC/E YCIELIHOTO
KJIOHUPOBAHMSI JISTYIIEK».

B uncturyre Omo6ona B HoBom Opreane Oblin mposesie-
HBI SKCTIEPUMEHTBHI, B Pe3y/IbTaTe KOTOPbIX OOBIYHAS JOMAIITHSIS
KOILIKA BBIHOCUJIA U POJUJIA KMBOTHBIX, MIPUHAIJIEKAIIUX JIPY-
roMy OMOJIOrMYECKOMY BUJLY.

B navasie mapra B MTasum nponuia cepusi NpoOTECTOB CTOPOH-
HUKOB «[ pUHIMNCY, BBICTYNABIIKX POTUB CO3JaHM I HOBBIX PO-
ayktoB. K HUM mpucoequHUINCh, MHOTHE MOJIUTHYECKUe Tap-
TUH, TaKXke MPOTECTYIOLIME MTPOTUB UCIIOIb30BAaHUSA MPU MPO-



U3BOJICTBE MTPOIOBOJIbCTBEHHBIX TOBAPOB I'€HETUUECKU MOIU(DU-
LIUPOBAHHOT'O CHIPBSI.

HecmoTtpst Ha MaccoBble IPOTECTBI, FEHETUYECKHA MOAUDULM-
POBaHHbIE MPOAYKTHI ITPOIOJIKAIOT CO3/1aBaTh. B cepeanne map-
ta 2000 r. y4eHble IPUCTYNWINA K CO3JaHUIO KJIOHA KO3bl, KO-
TOpasi nMesna Obl I3MEHEHHbIE TeHBI, COZIepKaIlHe CIIeUaTbHBIA
(bepmenT, npeHa3HAYEHHBIM [U1s1 TPOM3BOJCTBA Chipa. PaHbiie
9TOT (pepPMEHT MCKYCCTBEHHO T00ABJISLIIM B MOJIOKO KMBOTHOTO.

B 20-x uucnax mapra 2000 r. B mpecce MosIBUINCH COOOIIIe-
HUA O TOM, YTO POCCUMCKME YUEHbIE HE3AaKOHHO NPUCTYIIMIIN K
CEKPETHBIM IKCIIEPUMEHTAM I10 CO3/IAHUIO KJIOHOB JiioAeu. B aTo
BpeMs1 BeCb MUP O(PUIIMATIBHO OTKA3AJICS OT MOMNBITOK KJIOHUPO-
BaTh yesoBeka. Ho, HecMOTpst Ha 3TO, TOATIONBbHBIE pa3padOTKU
BCE KE BEJIUCH.

[IpaButenbcTBO SAMOHMM BBICTYNUIIO MPOTUB TAKOTO MOJIO-
’KEHUS JIe U MPEIJIOKUIO BBECTH TIOPEMHOE 3aKJII0UEHUE WU
KpyrHble mTpadbl ISl YYEHBIX, 3aHUMAIOIIUXCS] TONOOHBIMU
9KCIIEPUMEHTAMHU.

B mapre 2000 r. y4yeHble OMOTEXHOJIOTMYECKON KOMITAHUU
PPL Therapeutics 3asBWId O TOM, YTO T€HETUUYECKHUE OMNbITH B
UX UCCJIeOBATEbCKOM IIEHTPE MPOILIM YCIIEIIHO, U B PE3YJIb-
TaTe UM YJAJIOCh MOJTYYUTh S5 KIOHUPOBAHHBIX MOPOCAT.

AmepuKaHCcKHre KOMIIaHUU «Meapeke» U « AOTEeHHUKC» COB-
MECTHO OTKPBUIA HECKOJIBKO OMOTEXHOJOTMYecKux Jiadboparo-
puid, T/ie TPUCTYIWIN K pa3padoTKe YHUKAIBHOTO KUBOTO MPO-
W3BOJICTBA Y€JI0BEYECKUX aHTUTEIL.



B xonme mapra 2000 r. B CMU ony6amMkoBaiu cooOIieHue
0 CMEPTH MOJIPOCTKA-I00POBOJIBIIA, TOTUOIIETO MOCIIe BBEICHUS
€My 4y’KepOIHOro reHa. ta HOBOCTb MOTPSCIA BECh MUP, IO-
cJie Yero BHOBb HAYaJIUCh MACCOBbIE MTPOTECThI MPOTUB T€HHBIX
skcnepumeHToB. HarmoHnanbHbiil ”HCTUTYT 310poBbst CLIIA Bpe-
MEHHO MPUOCTAHOBWJ (DMHAHCUPOBAHUE UCCIIEAOBAHUN 10 T'€H-
HOW Tepanuu.

B nocnegnux uncnax mapra 2000 r. AMOHCKKE yueHble CO00-
UM 00 YIAYHOM 3aBEPIIEHUH OMBITOB MO KJIOHUPOBAHUIO OT-
JeJbHBIX OpraHoB. VIM yaanoch KJIOHUPOBATh I71a3a U YIIM Jisi-
TYIIKH.

B anpesie 2000 r. cTtaiv NOSIBAATHCS PA3IMYHbIE CEKTHI, Ujie-
HBI KOTOPOH YTBEPKIAJH, UTO SIBJISIOTCS TOTOMKAMU KJIOHHPO-
BaHHBIX WHOIUIAHETSH. B pa3HbIX cTpaHax ObumM 3ahUKCHpPOBa-
HBI TIEPBbIE CITyYau CymMacliecTBUsl. BMeCTo MpUBBIYHBIX YKe UC-
TOPUYECKUX JTMYHOCTEN OOJIbHBIE CTATIM CUMTATh ceOs1 KIIOHAMMU.

Ilo MHeHUI0O OOHOrO W3BECTHOIO TEHETHKa, «...
HEBO3MOXHO wucnonb3oBaTh JJHK MepTBhIX KIiIETOK, a
O TPAHCTeHHBIX Jofiel (HampuMep, C HWCKYCCTBEHHO
CO3JAHHOUN 3aBUCUMOCTBIO OT HApPKOTHKOB) TaK [aJeKo,
YTO0 M paccyxaath Hedero. Hy Moxker ObIThb — JeT
cTo. U pasroBopsl O HapyIIEHWH ITUYECKUX HOPM TOXKE
MPEKIEBPEMEHHDI, BeJJb KOIHUsI JINYHOCTU U T'€HETUYeCcKasi
KOS — 3TO Belu pas3Hble. JIMYHOCTh HOIKHA OBITh
ccopmupoBana. Tem Gosiee 4TO reHeTHUYECKas KOS TOXKE
He MoxeT ObITh Ha 100 % uaeHTHYHa».



[TponomkatoTcst SKCIIepuMEHTHI, HAMPaBJIEHHbIE HA CO3aHKe
reHeTUYeCKu MoAu(UIIMPOBAHHBIX MPOAYKTOB. Harpumep, B
['epMaHum yueHble CO3[aM MUBHBIE TPOKKHU C YBEJTMUYESHHBIM
conepxanueM rena LTP1. Ot HaiMuusi 3TOro reHa 3aBUCHT, T1e-
HUTCS TIMBO WJIU HET.

B amnpesie 2000 r. amMepuKaHCKME yUYEHbIE CIENATA CEHCALM-
OHHOE OTKPBITHE, 3a5BUB, UTO HEKOTOPBIE BUBI JKUBOTHBIX MO-
T'YT OBITh TEHETUYECKU HeKJIOHUPYeMbl. [1o100HbIE BHIBOIBI ObI-
JIW CHIeJIaHbl TOCJie SKCIEPUMEHTOB HaJl MbIIIaMu. DTO Tiepe-
YEPKHYJIO MEUTY MHOTHX YUEHBIX BO3POIUTH ITyTeM KJIOHUPOBA-
HUSI HEKOTOPBIE BU/Ibl MCUE3HYBIIINUX KUBOTHBIX.

B konme ampenss 2000 r. B CHIA coCTOSJIOCh HECKOJIBKO
BBICTYIJICHUH MPeACTaBUTEIEN MPABOCIABHON 1IEPKBH, KOTOPBIE
CUUTAJIY, UTO «...(DOPMBI €BrE€HUKH, BKJIIOUAs MAHUITYJIMPOBA-
HHUE C YeJIOBEUECKUM FeHeTUYEeCKUM MaTeprajioM BHE TepareB-
TUYECKUX 1ieJield, B HPABCTBEHHOM OTHOIIEHUM OTBPATUTEIbHBI
Y YTPOKAIOT YEJIOBEYECKOU KU3HU U OJIAroroIydnio».

B 20-x uucnax ampens 2000 r. mpaBuTenbcTBO BennkoOpu-
TaHUU CHSUJIO 3alpeT Ha KJIOHMpOBaHUe SMOpUOHOB. [To MHeHUIO
YYEHBIX, 9TO TIOMOKET CO3/1aTh COBEPIIIEHHO 3/I0POBbIE UeIOBe-
YecKHue OpraHbl, HEOOXOAMMBIE JIJIs TpaHCIIaHTaruu. [lonk3a ot
9TOrO OYEBU/IHA, @ BEPOSTHOCTh OTTOPKEHUSI TAKUX OPraHOB HU-
YTOXKHO MaJia.

B nauasne masa 2000 r. mosgBUIUCH COOOIIEHUS 00 UCITOIb30BAa-
HUY TEHETUYEeCKU MOJUMUIIMPOBAHHOIO 3€pHA B IMOJC/IACTUTE-
JIIX, IPUMEHSIEMbIX NP MTPOU3BOICTBE HEKOTOPBIX Ta3MPOBAH-



HBIX HAITUTKOB. AKITMOHEPHI KOMITAHUH T10 UX TIPOU3BOACTBY BbI-
CTYIUJIM IPOTUB 3TOTO.

B ABcrpamuu rpynmna ydyeHbIX MOMNBITATach KJIOHUPOBAThH
TACMAHCKOIO THUIpPa, BBIMEpIEro MHOro Jier Hazan. Ilocne
HECKOJIbKMX HEeYJauHbIX MOMBITOK UM 3TO YAAJIOCh.

[TpaButenscTBO CIIIA mbITanock BBECTHM KOHTPOJIb Haj UC-
MOJIb30BAHUEM TE€HETHYECKU MOAU(UIIMPOBAHHBIX MPOAYKTOB
nuTaHusl. Bo MHOTHX CTpaHax OTKpbIBAJIM CEKPETHBIE 1JabopaTo-
p¥H, 3aHUMAaBIIIHECs pa3pabOTKON HOBBIX TEHHBIX TEXHOJIOTHH.

B mae 2000 r. mpormen KOHrpecc, Ha KOTOPOM 00CYXKJaJHCh
MEPCIIEKTUBBI UCIIOJIb30BAHUS TEXHOJIOTMM CO3/IaHUsI KJIOHOB B
MeJUIINHE.

Hayunblii fupektop kaHajckoi Koprnopatuy BomHOBOR
redetuku [1. FapﬂeB PaCCyK1acT O TCHHbIX SKCIICPUMEHTAX:
«IIpupoma »3TOT MexaHW3M [aBHO ocBowna. Korga
oTpacTaeT OTOpBaHHasl KJENHs y Kpaba WM XBOCTY
SIIEPUIbI, KOTJa 3aTSATUBAeTCs Tope3 Ha Ballled pyke Win
BOCCTAHABJIMBACTCA PAHCHAd II€YCHb. HeﬁCTBHTeﬂbHO, B
YEM-B UE€M, a B 9y[J€CaX HaM C [IpUPOJOU TATraTbCA TPYAHO>.

B navane 2001 r. mpormuia coBMmecTHasi npecc-KOH(pepeH-
1s1, B KOTOpOU MpuHsum yuyactue bpuxut byacenbe, nmpe3uaeHt
komranuu Clonaid, OCHOBaHHOM CEKTOM pa3jUTOB, U €€ WTa-
JIbSTHCKMM NTapTHEp, Bpau CeBepuHO AHTUHOPU. YUEHbIE 3a51BU-
JIM O pelieHur OOBEIUHUTHCS U CO3/IaTh KJIOH YeJloBeKa, POK-
JEHHE KOTOPOro OHM 3alUIaHMpoBasv Ha cepeauny 2003 r.

B nHavane 2002 r. yuensie PPL Therapeutics cooOmum o Tom,



YTO UM YJIAJI0Ch CO3/1aTh HECKOJIbKO KJIOHOB CBUHEM, OPraHbl KO-
TOPBIX UJIEATBHO MOAXOAAT JJIS IEPECAAKU YEIOBEKY.

Hpyrue nadopatopuu Takke 3aHUMAIOTCSI STOH MPOOJIEMON.
Hanpumep, coTpyaHuKH KOMIIaHUM Imutran noyYuiiv HECKOJIb-
KO 0co0eii CBUHEl, B TeHETUYECKOM Ha0Ope KOTOPHIX OTCYTCTBY-
€T I'€H, OTBETCTBEHHBIY 32 OTTOPKEHUE Yy KEPOAHBIX TKaHeu. Ec-
JIM YIACTCS TIOTYYUTh 37I0POBbBIE MYKCKYIO U )KEHCKYI0 OCOOU, UX
MOXHO OyJIeT WCMOb30BaTh JIJISl TIONYyUEHHUs] TEeHETUYECKU YH-
CTOTO MMOTOMCTBA, OPraHbl KOTOPOTO MOXHO OYy/IET UCTIONb30BaTh
JUIS1 TPAHCIUTAHTALU Y.

27 nexadps 2002 r. Bpuwxur Byacesnbe nposena B ['oyuBye
npecc-KOH(EPEHLIMIO, Ha KOTOPOH 3as1BUJIa, YTO NIEPBbIA B MUPE
KJIOHUPOBAHHBIN peOEHOK yKe pomuiics. SIKOObI IEBOUKY pOIuIIa
30-neruss xurensHuLa CIITA. ITo MHEHUIO TTpe3uIEeHTa KOMITa-
Hum Clonaid, neBouka poaunack abcomoTHO 3710poBoit. b. bya-
cesibe 3asIBUJIA, UYTO TeyeHrue OEpeMEHHOCTH W CaMH pOjibl Obl-
JIM OTCHSITBI HA BUIEO U HE3aBUCUMAasl KCIIEPTU3a MOXKET 3aCBU-
JIeTeJIbCTBOBATh TEHETUUECKYIO UIEHTUYHOCTh MaTepu U peOeH-
ka. Tem He MeHee HM KEHIIMHY, HA POIUBILETOCs KJIOHA 00IIe-
CTBEHHOCTH TaK M HE MOKa3aJIM, a BCKOPE X MECTOHAXOKCHUE
BOOOILIE CTAJIO HEU3BECTHBIM.

B saBape 2003 r. BHOBb MOSIBIJIOCH COOOITIEHUE O POXKJICHUN
ele OJHOrO KJIOHMPOBaHHOro peOeHka. Ha 3ToT pa3 akcnepu-
MEHT IpoBeJ1 10KTOop CeBeprHO AHTUHOPH.

14 depans 2003 r. morudyI0 camoe U3BECTHOE B MHUPE KJIO-
HUPOBAHHOE )KMBOTHOE — OBLA J0/n. Y KMBOTHOIO pa3BUiIach



OITyXOJIb JIETKKX, U BCKOPE OHO YMEPJIO.

[o HekoTOpBbIM AaHHBIM, JlOJTH ycTiena cTaTh MaTepbio 6 oBe-
yek. fArHsATa, B OTIMYKME OT CBOEN MarepH, MOSIBWIMCh HA CBET
€CTECTBEHHBIM MyTEM.

[IpunsTo pelieHue caenars U3 ymepiuei Jonnm gyydeno u Bbl-
craButh ero B Hanmonasnibnom mysee Hlomianauu. Yuensie ma-
HUPYIOT Jaxe MOC/e CMEPTH U3ydaTh KJIOHUPYEMOE KUBOTHOE.

B Hacrosiiee BpeMsi KJIOHUPOBaHKE YeJIOBEYECKUX IMOPUO-
HOB 3anpeiieHo B CIHIA u fnonun, B Poccum Takke HalokeH
MATWIETHUM MOPATOPUI HA TEHETUYECKUE IKCIIEPUMEHTHI TAKO-
ro riaHa. OcrajibHble eBpOIENCKIe CTpaHbl B OJMKauiieM Oy-
JyIIEM TUJTAHUPYIOT MPUHSTH 3aKOHOIPOEKTHI O 3aMpeTe KJIOHU-
POBaHMS YEJIOBEKA.

[Mo muenuo JI. U. Kopoukuna, Henb3si paspaborarh
€/IMHCTBEHHO MPaBWIbHbIA METOJ] KJIOHUPOBAHUS. YUEHBII
CUMTAET, YTO K KJIOHUPOBAHUIO PA3JIMYHBIX OPraHU3MOB
JOJDKEH CYIIECTBOBaTb CBOW COOCTBEHHBIA — ITOIXOL:
«Y HEKOTOPbIX OpraHu3MOB, HANpUMEp Y W3BECTHOIO
KUIIIEYHOTO Mapa3uTa acKapujibl, TeHETUYECKUI MaTepua
B Oy/IylIMX 3apOJIBIIIEBBIX KJIETKAX OCTAETCs HEM3MEHHBIM
B XONE pa3BUTHs, a B JPYIUX COMAaTHYECKUX
KJISTKaxX BBIOPACBHIBAIOTCS IIeNble OoJblve (hparMeHThI
HOHK - Hocutenss HacnenctBeHHou wuH(popMaiuu. B
KPACHBIX KPOBSIHBIX KJIETKaX (IPUTPOLMTAX) NTHIL sijIpa
CMOPIIMBAIOTCS B MAJICHbKUI KOMOYEK U He padoTaoT, a
Y3 9PUTPOLMTOB MJIEKOIUTAIOIINX,, CTOSIIIIMX SBOJTIOLIMOHHO
BBIIIIE [ITHII, BOOOIIE BHIOPACHIBAIOTCS 32 HEHATOOHOCTBIO .



B Hacrosiiee Bpems Takoe KJIOHHPOBaHUE O(UIMAIBHO pa3-
pemreHo B BemmkoOputanmu. B 2001 r. pemenuem cyaa mnogoo-
HbIE KCMIEPUMEHTHI ObLITH 3alpellieHbl, HO TIPAaBUTEIbCTBO CTpa-
HbI 1071710 aNeJUIALMIO, KOTOopasi OblIa YIOBJIETBOPEHA.

KioHupoBaHue ;KMBOTHBIX HE 3alpenieHO HU B KAaKOW CTpaHe.



OCco0eHHOCTH KJIOHHPOBAHUSA

Ha nporskeHnn MHOIMX THICAYENIETUN pa3BENEHUS KUBOT-
HBIX YEJIOBEKY, BUAMMO, HE pa3 IPUXOIUJIA B TOJIOBY MBICIIb O XO-
3SICTBEHHOW IIEHHOCTU XKUBOTHBIX — OBICTPOXOIHBIX JIOIIAICH,
KOpPOB, CBUHEN, OBELl, Kyp-Hecylek. MHorue, HaBepHoe, He pa3
3a/lyMbIBAJIUCh O CMEJION ujiee CAENaTh TAKMX JKUBOTHBIX «Oec-
CMEPTHBIMI» CIIOCOOOM BOCITPOM3BOJICTBA MX B CIIELYIONIMX TO-
KOJIEHMSIX B BUJIE COBEPILIEHHO UIEHTUYHBIX KOIUM.

B nenicTBUTENIBHOCTY KUBOTHBIE YMUPAJIU, OCTABUB I10CJIE Ce-
051 IOTOMCTBO, IPUYEM HU OIMH U3 Npe]cTaBuUTeNell He ObLI
UJIEHTUYEH HU OJHOMY U3 CBOUX POJAMUTEJIEW TaKkKe, KaKk U €ro
CaMoro He MOBTOPsUI HA OAMH U3 MOTOMKOB IOCJIEIYIOMNX I0-
KOJICHU.

Bocnpon3BoACTBO  OpPraHM3MOB, IOJHOCTBIO HAEHTUYHBIX
YHUKQJIBHOW IO MPOAYKTUBHOCTH OCOOM, CTAHOBHUTCSI BO3MOX-
HBIM JIMIIIb [IPY YCJIOBUH, YTO FEHETUYECKas MH(popMaLys MaTe-
pu Oyner nepejaHa Jodepsm 0e3 Kakux-i1moo n3meHeHui. On-
HAKO ITPYA €CTECTBEHHOM I10JIOBOM Pa3MHOKEHUH STOMY IIPETIAT-
cTByeT Meno3. B mponecce meiio3a Heco3peBllas SMLEKIETKA,
XapaKTepHu3yIoIIascs ABOMHBIM HAOOPOM XpOMOCOM (IUTUIONI-
Has KJIETKa), AECJUTCA IBaX[bl, B pe3yJbTaTe Yero BO3HUKAIOT
YeThIpe rarIonIHbIe KJIETKH C OIMHAPHBIM HA0OPOM XPOMOCOM.

Tpu U3 3TUX KJIETOK JETEHEPUPYIOT, a YETBEPTAsl, UMEIoLIas
HanOOJIBIINI 3arac MHUTATEebHBIX BEIECTB, CTAHOBUTCS siilie-



KJIETKOW. B cuity cBOel rarionJHOCTH y MHOTUX KMBOTHBIX OHA
pPa3BHUBAETCS B HOBBIM OPraHU3M. DTO MPOUCXOOUT B PE3YJIbTa-
T€ €€ CMAHUSA C TalJIONIHBIM CIIEPMATO30110M (OILIO0TBOPE-
Hue). Pazymeercs, opraHusm, pa3BUBAOIIMICA U3 OILIOAOTBO-
PEHHOM KJIETKH, TPUOOPETET MPU3HAKH, ONPeAeIsSIONIrecs B3a-
VMMOJIEICTBEM MAaTEPUHCKOM M OTIIOBCKOM HACJIEICTBEHHOCTH.
Takum 00pa3oMm, MpH MOJIOBOM Pa3MHOKEHHUU MOBTOPEHHE Ma-
TepU B IIOTOMCTBE HE IIPEJCTABIISAETCS BO3MOXKXHBIM.



Konen 03HaKOMUTEJLHOI'O
¢dparmenra.

Tekct npenocraBieH OO0 «JIutPec».

[IpounTaiiTe STy KHUTY LIEJIMKOM, KYIIUB TOJIHYIO JIETATbHYIO
Bepcuio Ha JIutPec.

Be3ormacHo oriaTuTh KHATY MOKHO OaHKOBCKOH KapToit Visa,
MasterCard, Maestro, co cuyera MOOMJIBHOTO TesiehOHa, C TiIa-
Te)KHOro TepMmuHaia, B cajoHe MTC wmm Cesa3HoOHM, uepe3
PayPal, WebMoney, Aunexc./lensru, QIWI Komenek, 60Hyc-
HBIMU KapTaMu WK APYTUM YI0OHBIM Bam crioco6om.
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