— W KaxX[blit U3 IpedbIAYIIUX COTEPHUKOB KoMaHabl HoBa OBl TIIaTENbHO BEIOpaH PatiBen! —
no6aBun Hopton. — Jlupmep 9Toit GaHIEI COBEPIIEHHO CyMacCIIeInuii u criocobeH Ha mober. JTa
nH(poOpMalKs He BKITIOYEeHa B pa3Benky, HO PaiiBeH, 0e3yclioBHO, 3Haj1a 00 9TOM 3apaHee. Y CIIbIIaB
cnoBa Hoprona, FOHa yka3ana Ha 9KpaH. — [loueMy oHa He cKa3asa 00 3ToM? Ha skpaHe
II0Ka3kIBaJI, UTO UTOTOBOE CoOOpaHue 3aBePIINIOCh. YeHb KOMaH/bl He 3aMeTUIN IP00IEME C
pa3Benkou, u PaliBeH TakXkKe He HallOMHUIa UM. HOPTOH He yauBHUICS 3TOMY: — BBl JOIKHEL
pa3o0paThCs B ypOKax CaMOCTOSITENIbHO, YTOOB OHM 3alIOMHUJIACH HAJonro! PoliBeH He HalloOMKUHAla
UM, IIPOCTO KAk, KOT{a OHU ITOMMYT 9TO caMu. Ec/ii He TONTy4YHuTCS C IIEPBOT0 Pa3a, MOXKHO OyOeT
norpo6oBaTh cHOBa. OmmbaThCs ceidac ydllle, YeM B KpUTHYECKHe MOMeHTH! B OyaymieM. Hamo
IIPU3HATh, YTO TaKOM momxon PatiBeH ropa3mo 6oiee a¢hheKTuBEH, 4eM OTIIPaBKa MacTepa s
compoBoxaeHus. Y HoBa KoMaH[IH ellle eCTb HECKOJIBKO JIET CIIOKOWHOTO BpeMEeHH, U UCIIOJIh30BaHUE
3TUX JIET JOIKHO OBITh JOCTATOYHO [JIST KX POCTAa U CTaHOBNIeHUs. B AKkageMuu MyTaHTOB €CTh
OTPOMHBIM pe3epB, He XBaTaeT JIUIIh TEeXHOJIOTMY UMILIaHTalluy reHoB [KoHa. TexHomorus
MMIIJITaHTallM¥ TeHOB HaKOHeI] JOCTUTJIa IIPOPhIBa, ¥ YCIIEX — 3TO JIUIIL BOIIPOC BpeMeHu. ['eHeTuKa
HoproHa yXke Ha 1iTOM ypoBHe. [IprCOEOUHUBIINCE K UCCIIeNOBaHUIM [I2KOHa, OH, BEPOSITHO,
3HAUUTEILHO YCKOPHUT BpeMsi, HeoOXouMoe Ij1s ycmexa TexHosmoruu. Ho HopToH He cTan Tak
IOCTynaTth. [1o CpaBHEHUIO C TEXHOJIOTHE!N UMIUIaHTallMu TeHOB, KOTOpas Jaja pe3ysbTaT [10JITopa
roma Ha3ajd, HOpTOH HafeeTcs, 4YTO ero HayKa O MMPOCTPaHCTBE U BDEMEHU CMOXKET IIPOABUHYTHCS
manbire. OOpaTHAs CBSI3b C MUPOM [EHCTBUTEILHO BeuKojenHa! HeCOMHEHHO, B Ty TEIIECTBUSIX BO
BPEMEHU eCTh CIIMIIKOM MHOT'0 HEM3BECTHHIX PUCKOB. Ecnu 910 He 06s13aTenbH0, HopToH He GymeT
puCKoBaTh 6€3 COOTBETCTBYIOIIEH MOATOTOBKKU. CaMasi BaxKHasl U OCHOBOIIOJIAraoIlas 4acTh 3TOH
IIOATOTOBKY — 3TO CHeJaTh IIar BIiepel B HayKe O IPOCTPAHCTBE U BpeMeHU. 3HAHUS O BDEMEHU U
IIPOCTPAHCTBE, KOTOPHIE OH ITOIYYMII OT BOJIIeOHMKa [IpeBHEro, ellle He ObIIM IOTHOCTHIO
TIepeBapeHsl, ¥ OH MpuoOpes MHOTO WHCAWTOB, ITyTEIIeCTBYSI BO BpDeMEHHU U MTPOCTPAHCTBE HECKOIbKO
pa3. ITO U COCTaBNSET OCHOBY AJIA yay4lleHuss HOPTOHOM HayKu O IIPOCTPAaHCTBEHHO-BPEMEHHOM
KOHTHUHYyMe. [Tocne Toro kak HopToH opranm3osa fgena Oy KoMaHOel HoBa, OH CHOBa MOTPY3UJICS
B COCTOSHUE Ye[UHEHUS U COCPEeNOTOYUII CBOU OCHOBHEBIE CUJIBI HAa U3yYE€HUHU NIPOCTPAHCTBA U
BpeMenu. ['ox 2006. [Tocne 6omee ABYX JE€T UCCIIeNOBaHUM, TEXHOIOTHS TPAHCIIaHTAllUU T€HOB, Hax
KoTopou paboTan [IKOH, HaKOHEll, yBeH4asnach ycmexom! A cam [I2KOH cTan nepBeiM OeHeduiimapom!
9T0 He TO YTOOHI OH YCIEITHO UMIIIAaHTAPOBAJI NOMOTHUTENIbHLIM X TeH B cebs, a To, YTO OH
MCIT0/Ih30Bas ero, 4To6ul mocTuysb [X I'eHetuka LV5]. 'eHeTrka X ypoBHS 3 MMO3BOJISIET MyTaHTaAM
KOHIEHCUPOBaTh X CITIOCOOHOCTH B PYHHI 3aKOHA, B TO BpeMs KakK reHeTHKa X YPOBHS 5 MO3BOJISIET
[I2KOHY KOHTPOIMPOBATh CBOU PYHHI 3aKOHa. Kak 1 HOPTOH, OH MOXKeT OTAEeNATh UHGOPMALIUIO
3aKOHa OT SHEPTUM 3aKOHA, a 3aTeM COYEeTaTh 9TO C JIMYHOM BOJEMN, UTOOLI TOCTPOUTH Goee
CTabUIIbHYI0 CTPYKTYPY PYHHI 3aKOHA, YTO MIPUAAET PyHAM OIpefeseHHYI0 cTerneHb pocta. C 9Toro
MOMeHTa [I2KOH TaKXe MOXKeT Me[JIeHHO ylIy4llaTh CBOM PYHEI 3aKOHA, HaKalljIuBas SHEPTUI0
3aKOHa, TeM CaMbIM YCHJIHUBas cBou X criocoOHOoCTH. HO MCTHHHOE 3HaYEHUE NOCTUXKEHUS MSTOTO
YPOBHS B reHeTHKe [[2KoHa He B 3TOoM! [le10 B TOM, YTO OH YCOBEPIIEHCTBOBAJI CUCTEMY 3HaHUM 0 X
reHeTHUKe, TaK 4YTO Telleph OHA UMEET IOJIHYI0 CUCTEMY 3HAHUU OT YPOBHA 1 10 ypoBHA 5. B
Oymoy1iieM, eclii CTyIeHTh AKafeMuu MyTaHTOB OyIyT U3y4aTh MaTepUaJbl ar 3a IIaroM, OHU
CMOTYT MOBBICUTDH CBOIO X T€HETUKY [0 MSATOTO YPOBHS, TEM CaMbIM PEKOHCTPYUPOBAaB PYHHI 3aKOHA U
II03BOJIUB UM PACTU. ITO OTJIMYAETCS OT IepBOHAYaJIbHOr0 IpopkiBa HopToHa B X reHax Ha IISATOM
ypoBHe. Y HopToHa Or110 Gosibiiie 61aroCIOBEHUH, U ero IPOPHIB OB JieTde, I03TOMY KPUTEPUN
IIPOPBIBa KacalTCs TOJIBKO Hero caMoro. [Tocie peKOHCTPYKIMHM PYHEBI 3aK0HA, [[2KOH HeMeJIeHHO
TIOTIBITAJICST CAMOCTOSTENIBHO YIyUYIInTE ee 3¢ ¢heKT. — CKOPOCTh CIIUIIKOM MefjieHHas, 3a HECKOIbKO
mecsaTuneTuit He OymeT HUKAKOTO pe3ynbraTa! — moxasosascs [IxkoH Hoprony. — Pa3Be g Tebe He
roBopuy 00 3ToM maBHO? MHaue, moyeMy ObI ST COTJIACUIICS Ha TBOM MCCIIeOBAaHUS B 006/1aCTH
MMIIJIaHTaALlUK TeHOB? — yNbIOHYICS HopToH. [leCcaTUneTus — 9TO CIUIIKOM [I0JITO0, I09TOMY 3TO
MOXKHO KCII0JIb30BaTh JIMIIb KaK rapaHTHIO, a He KaK OCHOBHOE CPEHCTBO AJd YIy4IIeHUs CUJIBL
MyTaHTOB. MlHaue, mouyemy 651 HOpTOH He cTpeMuics K KpaiiHe PUCKOBaHHOM TEXHOJIOTHU
TpaHCIIaHTalKuu reHoB? He mpomgonxkas pa3roBop, HOPTOH IpSMO CIPOCHUIT O TEME CETOAHSIIHET0



pasroBopa: — IToroBopuM 0 TEXHOJIOTHU TpaHCHIaHTaluu reHoB! OHa MOTHOCTHIO Yaanack? — ITO
He roHas mobema! — JI2KOH HEMHOT'0 TIOAYMaJl ¥ OTBETHII. — YCIIeX B TEXHOJIOTUM TPAHCIIJIAHTAIIUN
TEeHOB BCe ellle He BHICOK, U [axKe eCJIK OH U eCTh, MOCTeACTBUS OYOYT HOBOIBHO CEPhE3HBIMH.
YcnexoM ABISETCS NUIb TEXHOJOTUS TPaHcHaaHTanuu X redal — TonbKo X TeH MOXKHO
TpaHCIIaHTUPOBaTL? — HOPTOH He pa3odyapoBancsi. — MOKHO TPaHCIJIAHTUPOBATh TOJIBKO
nopgxopsie pparMeHTH X reHa JII0gIM, KOTOPhle yKe UMeIoT X reH! — mpocTo 00bscHUm [IKOH. —
Hanuune X reHa n3HavalabHO — 3TO prerequisite ansa TpaHcnnaHTanyu. He3aBuCUMO OT TOTO,
AKTHBUPOBAH X I'e€H UJIK HET, TOJIbKO MOAXOOsIIre GparMeHTHl MOTYT ObITh TPAHCIIJIAHTHPOBAHE.
HecoBmecTuMEle uiy OOBIYHBEIE TEHH He MOIexkaT TpaHcmaaHnTanuu! — Kak MHOTO OrpaHuYeHun? —
HopToH cnerka Haxmypuicsi. — 9TO ellle He BCe OTPaHUYEeHUSs. B JononHeHne K TeHeTUYeCKUM
OTpaHWYEHUSIM, TPAHCIJIaHTUPYEMbIE NOJIKHBI UMETh CTaOUNIbHBIE PYHBI 3aKOHA, — IIPOJOJIKUI
[IxoH. — OgHAKO, eCl¥ BCe OrpaHMYEeHMs BHIIOTHEHH, YCIIeX TPAaHCIIJIaHTaluy X reHa MOXKET
noctuub 100%. Ycmeimas nmocnegaee, HopToH HakoHeIl pacciiabuit cBou 6poBu. CKOIBKO OB HU OBIIO
OTpPaHUYEHUM, eCJIX BEPOSITHOCTD yCIlexa JeUCTBUTENbHO MOXKeT foctudb 100, aTo ctout Toro! — Bo
BpPEMSI HCCIIeIOBAaHMM TEXHOJIOTHY UMILIaHTAIUK T€HOB, S TPOBEJI ITy00KOoe CCIeqoBaHue
CTPYKTYypH X reHa. B pe3ynbrarte s 00HapyXKuil... — [I3KOH BKIIOUmIcs B paboty. — Ham X red Ha
caMOM [iejle MOXKHO pa3fleTuTh Ha ABe YacTh. OgHa 4acTb — 3TO uHTepdeic X reHa, KOTOPHIY MOX0K
Ha CJIOT; Ipyras 4aCTh — 3TO (GYHKIMOHAJIbHEIN I'eH, aHaJIOTUYHBIM BHEIIHEMY YCTPOUCTBY. —
OOBIYHBIE TEHHI YeJI0BeYECKOT0 OpPraHu3Ma 9KBUBAJIEHTHE MHOTOGYHKIIMOHAILHOMY KOMITBIOTEDY, a
X reH 9KBUBaJIeHTEH BHEILIHEMY YCTPOUCTBY. — FMIMEHHO I103TOMY BEPOSAATHOCTE yCIIexa
TpaHCIIaHTanuu X reHa MoxkeT goctuydb 100%, HO BePOSTHOCTH YCIIEITHOW TPaHCIJIaHTalliy FeHOB
BCerma Hu3Ka. — MI3MeHUTh I'eHBl YeJI0BEYEeCKOT0 OpraHru3Ma Ha OOBIYHbIE T'eHBl 0€3 KaKuX-THu00
3aTpaTr — 3TO, BEPOSATHO, 06j1acTh O0T0B. Bosbille BCETO OO MOTYT U3MEHUTh OOBIYHEIE TEHEI
3MOPHOHOB, IOTOMY YTO y 9MOPHOHOB BCEI'0 OIHA KJIETKaA.
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