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BBenenue. B araky!

xennudep JaynHe He cianock. KanndopHuiickuid yHuBepcuTeT B bepkiiy, rae 3a Hew 3akpe-
NWICS CTaTyC CyINep3Be3[bl, MOCAe TOro Kak OHA MPWIOKWIA PYKY K M300pETeHHMIO TEXHOJOTUU
penakTrpoBaHus reHoMa, n3BectHoi kKak CRISPR, TobKo uTO 3aKpBUT KamITyc U3-3a OBICTPOrO pac-
IIPOCTPaHEHM MaHAEMUHN KOpoHaBupyca. JlaynHa cKpens cepaie OTBe3Ja CBOEro CbiHa DHIU, KOTO-
pblii YUMJICS B BBITYCKHOM KJIaCCE ILIKOJIbI, HA KEJIE3HONOPOKHYIO CTAHIMIO, OTKYJA OH MoeXaj BO
dpecHo Ha KOHKYpC N0 poboToTexHuKe. Tereps, B ABa yaca HOYM, OHA pa3OyariIa MyXa U HaCTOsIIa,
YTO HEOOXOIMMO 3a0paTh ChIHA J0 Hayasla COPEBHOBAHM S, KOTOPOE MIPOBOAMIIOCH B 3aKPHITOM BBICTa-
BOYHOM IIEHTpe, KyAa JODKHBI OblM chexaTbest Oonee 1200 yenoBek. [laymHa ¢ My)eM OJIesHCh,
Celv B MallMHY, HAlLTA paOOTaBIIYI0 OEH30KOJIOHKY M OTIPABHJIMCh B TPEXYAaCOBOHM MyTh. DH/H,
WX €IMHCTBEHHBIN PeOEHOK, He 00paIoBaJICS UX MPUE3/Ly, HO POAUTENN YOSANIU ero coopaTh BEIn
1 BepHyThcs JoMOH. Korna oHM Bble3Xajli ¢ MapKOBKU, DHAM MOJYYUT COOOIEHHUE OT KOMaH[bL:
“CopeBHOBaHHe 10 pOOOTOTEXHHUKE OTMeHeHo! BeeM sieTsim HemeuieHHo yexats!”!

B TOT MOMEHT, Kak BciomuHaeT [laynHa, OHa MOHsJIA, YTO €€ MUP M MUP HayKU U3MEHUJICS.
ITpaBurenscTBo Memkaio ¢ orsetoM Ha COVID, nostomy npenogasBaresisiM yHUBEPCUTETOB U CTap-
IIEKYPCHUKaM Nopa ObUIO B3SThCS 3a MPOOMPKH, MOTHATH MMNETKN U PUHYThCA B ataky. Ha crieny-
0L JIeHb — B ATHULY, 13 mapra 2020 roga, — [layaHa opraHM3oBajia BCTPeUy C KOJJIETaMH IO
Bepkim u ipyrumMu yuyeHsIMH U3 oKkpecTHocTeld CaH-@paHICKO, 9TOOB OOCYANUTD, KTO YeM MOXKET
3aHATHCA.

OKOJI0 JIO’KMHBI YYaCTHUKOB BCTPEUH MPOIILTH TI0 IYCTHIHHOMY Kamitycy bepkim u cobpasmch
B OJlecTsAIIeM 3[aHUM M3 KaMHs M CTeKJIa, e Haxoaunachk ux jadboparopusi. CTynbs B 3ajie 3acena-
HUI1 Ha TIEPBOM 3Ta)e CTOSUIM BIUIOTHYIO APYT K JAPYTrY, U MEPBbIM JIEJIOM YY€Hble PACCTABUIIM UX
Ha JUCTaHLIMU B IOJITOpa MeTpa ApYr OT Apyra. 3aTeéM OHW BKJIIOUWINA BUJEOCUCTEMY, C IIOMOILBIO
KOTOPOH K HUM M0 3yMy IPUCOEIMHUIINCH eIlle MAThAECAT HccileJoBaTeield U3 COCEIHUX YHUBEPCH-
TeToB. [laynmHa oOpaTuiack K coOpaBIIMMCS, He CKpbIBasi HANPSUKEHHs, KOTOPOE OOBIYHO TpsiTasia
32 BHEUIHUM CIIOKOWCTBUEM. “OObIYHO aKaJleMUUECKHE YUEHbIe TAKMMH BelllaMy HE 3aHUMAIOTCs, —
ckazasia oHa. — Ho ceiiyac HeoOXoquMo Haile yyacrtue” 2.

ITnonepy CRISPR kak Henp3d Jiydine NOAXOOWIA POJIb PYKOBOIWTENSA KOMAHAbI, IPOTHUBO-
crosuiedt BUpycy. IHCTpYMEHT [U1sl pelakTUPOBaHUsl FeHoMa, pa3paOoTaHHbIi [layqHOW U ApyruMu
ydeHbiMu B 2012 romy, OCHOBaH Ha XHTPOCTH, K KOTOpOW OakTepuH yxke Oojiee MUUIMAapAa JieT
npuderaior a1 60psObl ¢ Bupycamu. B [THK Oaktepumii comepxkarcsi pacrionoXeHHbIe IpyraMu
nosropsomumecs nociaegosarensHoctd, uiam CRISPR, kotopele 3anmoMuHaoT, a 3aTeM arakyloT U
YHUUTOXAIOT BUPYChl. VIHBIMU CJIOBaMH, 3TO UMMYHHAsl CUCTeMa, CIOCOOHast aJanTUpOBaThCs IS
O0pbOBI ¢ KaXkJJOH HOBOW BOJIHOM BUPYCOB, — MIMEHHO TO, YTO HYKHO HaM, JIOJSM, B 3I0XY, KOTO-
pas oMpayvaeTcs NOBTOPSIOIIMMUCS BUPYCHBIMU SMUIEMUSMMU, CJIOBHO MbI NO-TIPEKHEMY KUBEM B
CpenHeBeKoBbe.

HaynHa, kak Bcerna coOpaHHast 1 METOAWYHAS, TIOKa3ajia CIai/bl, HA KOTOPBIX ObLIM Mepeyrc-
JIeHbI BOMOXHBIE MOIXO/IBI K IPOTHBOAEHCTBUIO KOpoHaBUpycy. OHa pyKOBOAMIIAa cOOpaHUeM, BHU-
MareJIbHO BBICTyIIMBast Kaxaoro. OHa XOTh U CTaja 3Be3/10M HAyYHOTO MHpa, OOIIAThCS C Hel ObLIO
A0CTaTo4yHO IpocTo. OHa npeycriesa B UICKYCCTBE padoTaTh B CXKAThle CPOKH, HO MPH STOM HAXOAUTh
BpeMs, YTOObI YCTAaHABJIMBATH SMOLMOHAIBHYIO CBSI3b C JIIOIbMU.

! Uureperio aBropa ¢ Ixenaudep Jdaynaoi. KoHKypce mpoBOMUIICS MO STUI0N HAIMOHAIBHOW TporpamMmMel First Robotics, ocHO-
BaHHOW HEYKPOTHUMBIM n300peraresneM cerses JuHoM KefimeHoM.
2 WHTepBblo, ayIno- 1 BUEO3AINCH, 3aMETKU U claipl, npenocrapieHHsle [xennudep Jaynnoit, Meran Xoxwpaccep 1 Peno-

poM YproBeiM; Walter Isaacson. Ivory Power // Air Mail, 11 anpens 2020 r.
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[NepBoii komaHze, codpanHoU [layqHOU, TOPYYMIIM CO3/1aTh JTAOOPATOPUIO ISl TUATHOCTUKU
KopoHaBupyca. OTHUM U3 pyKoBOOUTENIEH cTasia NOCTAOK keHHU(pep XIMUITOH, KOTOpask HECKOJIb-
KMMM MeCSLlaMM paHee Liesblid [AEeHb y4ylila MEHsS PEJaKTHPOBaTh '€HOM YEJOBEKa C IOMOIIBIO
CRISPR. {1 o6panoBacsi, HO BMECTe C TeM U CJIeTKa OTOPYMJICS, KOTJIa YBHUJIEN, HACKOJIBKO 9TO MPO-
cro. Jlaxe MHe 3T0 ObUIO IO TIIedy !

[epen npyroii KOMaHIOW MOCTABWIIM 3a7ady pa3paboTaTh HOBBIE TECTHl HA KOPOHABHPYC Ha
ocHoBe CRISPR. JlaynHe HpaBATCS KOMMeEpUeCKHe MPEANPUATHsI, U 3TO MOILIO HA TOJb3y JeIy.
Tpems roqamu paHee OHa BMECTE C IByMsl CBOMMM CTYJEHTaMU OCHOBaJIa KOMIIAHUIO, UCTIOJIb30BaB-
mrylo CRISPR B kauecTBe MHCTpyMeHTa 1J1s OOHAPYKEHUsI BUPYCHBIX OOJIe3HEH.

HayaB paboTy mo MoucKy HOBBIX TECTOB [UIsl BBISIBJIEHHS KOpOHaBHpyca, [layaHa oTKpbuia
HOBBHII (PPOHT B OKECTOUEHHOU, HO Pe3yJbTaTUBHOW OOphOE C KOHKYPEHTOM, KUBYIIMM Ha JIpY-
rOM KOHIIe cTpaHbl. O0asTeIbHbII MOJofIoN uccienoBarenb ®an YxaH, KoTophiid ponwics B Kurae,
BeIpOC B AfioBe u pabotan B MUHctutyTe Bpona npu MaccauyceTckoM TeXHOTOTHUECKOM UHCTHTYTE
u [apeapae, cran ee cormepaukoMm B 2012 romy, korma o0a YYeHbIX MCKaIH CIOCOOBI MPEBPATUTh
CRISPR B MHCTpYMEHT /J151 pelakTUPOBaHUsI T€HOMa, U TI0CJIE ITOTO OHM KECTKO KOHKYPUPOBAIU
APYT € JpyroM, COBEpIIasi HayyHble OTKPBITHSA U co3/1aBasi kommnaHuu, ces3anHble ¢ CRISPR. Teneps,
C HaYaJIOM TNaH/IEMUH, OHU BCTYNUJIM B OYEPEAHYIO TOHKY, HO YK€ HE CTPeMsICh 3aperucTpupoBaTh
HOBBIE TIATEHTHI, @ HAMEPEBASICh TIPUHECTH TOJIb3Y.

JlaynHa octaHOBUJIach Ha JIecsITH IpoekTax. OHa NpeisioKuia pyKOBOAUTENS ISl KakKA0TO U3
HUX U OCTaJIbHBIM IpeIOKIIIA Pa3IeuThcsl Ha KoManapl. [Ipeanonaranock, 4to B nmape ¢ Kax/apiM
Oyner paboTaTh YeJIOBEK, BHIIONHSIONIMN aHAJIOTUYHBIE (DYHKIMHM, YTOOBI €0 HE MPEPHIBAIOCH B
OO0EBBbIX YCIIOBHUSIX: €CJM Obl OIMH 3apasuiiCsi BUPYCOM, APYrod MpoAouKuiI Obl ero Tpyd. bombiie
JMYHBIX BCcTped He Obuto. C Tex mop KoMaH Il oomamick B Zoom u Slack.

— 4 xouy, uTOOBI BCE MPUCTYNUIIM K padoTe nmockopee, — ckazaia layana. — Kak MoxHo ckopee.

— He BonnyiiTech, — 3aBepuJ1 ee OUH U3 YYaCTHUKOB BcTpeud. — Hu y Koro He 3aruiaHupoBaHO
HUKAKHX MOE3/10K.

Ho HMKTO M3 NpUCYTCTBOBABIIMX Ha BCTpeUYe HE YIMOMSIHYJI O OoJsiee JOITOCPOYHBIX IIaHaX
— 0 Bo3MOxHOCTH ucnonb3oBaHuss CRISPR i nnxeHepun HacieayeMblX U3MEHEHUH uyesioBeve-
CKOro TeHOMa, KOTOpBIE c/iesiasiv Obl HAIIIMX JIETel U BCeX HAIMX MTOTOMKOB MEHee YSI3BUMBIMHU 151
BUPYCHBIX MH(peKIiA. Takue reHeTHIecKue yCOBEpIIEHCTBOBAHM S MOTJIH Obl HABCET/Ia M3MEHHUTH PO
YeJIOBEYECKU.

“D10o U3 obnmactu (aHTacTUKK”, — OTMaxHyJach JlaymHa, Korga s KOCHYJCS TeMbI TOCIie
BcTpeun. [la, cornacuics s, noxoxe Ha “O auBHbIN HOBbIN Mup” WM “Tarraky”. Ho, Kak u B cityvae
¢ MOOOH XopoIle HaydHOW (DaHTACTUKOM, KOe-YTO U3 OIMUCAHHOTO yke cObltochk. B HostOpe 2018
roja MOJIOJON KUTAWCKUI YYEHBIH, IPUCYTCTBOBABIINK Ha HECKOJBbKMX KOH(epeHMAX aynHsl o
penaktupoBanmio reHoma, mpumenms1 CRISPR, 4toObl oTpenakTupoBaTh TeHOM SMOPHOHOB U yIia-
JIMTh TeH, KOTOpbIi pon3BoauT peuentop a1 BUY — Bupyca, BeisbiBatomiero CITH/L. B pesynbrate
POIMIIUCH NEBOYKU-OJIM3HEIIBI, TICPBBIC B MUPE “IU3aliHEPCKUE IeTH .

CHauasa Bce NMpUIIUIA B BOCTOPT, a 3aTeEM MCIBITAIN MOTpsiceHre. MHorue 3amaxajiu pyKamu,
Havyaan codnparbcst Komuccuu. 7KHU3Hb Ha 3TOM IJIaHEeTe SBOTIOIMOHMPOBaia ojee Tpex MUUIMap-
OB JIET, U HaKOHEIl OAWH BHJ (Halll) OOHAPYKWII TaJaHT U Iep30CThb, YTOOBI B3STh MO KOHTPOJIb
coOcTBeHHOe reHeTrueckoe Oymyiee. Kazanoch, Mbl IepecTynuiIv Mopor ¥ BOIUTM B COBEPILIEHHO
HOBYIO 3110XY, BO3MOKHO JIaXke B JMBHBIN HOBBII MUP, KaK TOr1a, Koraa Anam u EBa BKycuim s0510k0
wm [Ipomereii ykpas y G0OroB OroHb.

HoBooGpereHHasi criocOOHOCTb PEJaKTUPOBATh COOCTBEHHBII T€HOM CTaBHUT Tepe] HaMH
BechbMa JIIOONBITHBIE BONPOCH!. Clie/lyeT I HaM peJakTUPOBATh TEHOM CBOETO BH[A, YTOOBI CHU3UTD
yA3BUMOCTh YeJIOBEUECTBA JIJIsl CMepTeIbHBIX BUPYCOB? Boito Obl 310poBo! [IpaBma? Crnenyer u Ham
PEIAaKTUPOBATh TEHOM, YTOObI YHUUTOXATh OMACHBIE O0JIE3HH, TaKMe Kak 0one3Hb | eHTUHITOHa, cep-
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MOBU/IHOKJIETOYHAS] aHEMUSI M KMCTO3HbIN (prOpo3? U 310 Ob1T0 OBl HETIIOXO0. A Kak ObITh C TIIyXOTOM
u caenorori? C maneHpkuM poctom? C menpeccueii? XM-M-M. .. Kak BooOIIIe K 3TOMY OTHOCUTHCS?
Ecnu yepe3 HECKONBbKO JECATKOB JIET TaKME SKCIEPUMEHTHI CTaHYT AOCTYIHBIMU U O€30MaCHBIMH,
CTOUT JIY TIO3BOJIUTH POIUTEIISIM TTOBBIIIATH CBOMM JAETSIM KO3(P(PUIMEHT UHTEIJUIEKTa ¥ HapaluBaTh
MBIIIBI? A BeIOMpath 1BeT r1a3? Liger koxu? Poct?

Dit! [laBaiiTe Ha MUHYTKY OCTAHOBUMCS, MPEXkJIE YeM MPOUTH IO ITOM CKOJIb3KOU JOPOKKE.
Kak 310 MOXeT NoB/IuATh Ha pa3HooOpa3ue Hamux odmecTB? Eciu Mbl mepecTaHeM MmojyvaTb CBOH
XapaKTePUCTUKU CIyYallHBIM 00pa3oM, He OCJaOUT JIM TO HAlly CHOCOOHOCTh K COMEPEkKUBAHUIO
Y YMEHHUE MTPUHUMATB JIIO[eN TaKUMH, Kakue OHH ecTh? Eciin accCOpTMEHT B TeHETHUECKOM CyTep-
MapkeTe He OyzieT OeCTIIaTHBIM (2 9TOrO TOYHO He CTOMT OXXHUJIATh), pa3Be 9TO HEe MPUBEET K Cephe3-
HOMY YCWJICHHIO HEpaBEHCTBA — U HE 3aKPEINUT ero HaBcerja B TeHax poja dejoBeueckoro? Yuu-
THIBasl IEPEUMCIICHHbIE TTPOOJIEMBI, pa3Be MOKHO MO3BOJISTH OTAENBHBIM JIOASM IIPUHUMATh TaKUe
petenusi? Moxer, periaTh JOKHO OOIIECTBO B 11e7IoM? BO3MOXHO, HaM CTOUT pa3padoTaTh Kakue-
TO TpaBUJIA.

[Ton “namu” 51 monumaio Hac. Beex Hac, BKiovasi Bac M MeHsl. Borpoc o ToMm, ripuiemsiemMo Jin
PEIAaKTUPOBATh T€HOM, a €CJIM /14, TO B KAKMX CIIy4asiX, CTAaHET OJHUM M3 CaMbIX KMBOTPETICITY X
B XXI Beke, MOTOMY s PEIInJI, YTO MOJIe3HO OYIeT MOHSTh, Kak UMEHHO 3TO Jenaercsi. Bce HOBbIe 1
HOBBIE BOJIHBI BUPYCHBIX MMUIEMHI TAK:Ke MOAYSPKUBAIOT BAXKHOCTh U3yUeHHUsI HAyK O KU3HU. OYeHb
MPUATHO MOCTUTATh, KaK padoTaeT Kakas-ImOo cHCTeMa, OCOOEHHO eClT 9Ta CUCTEMAa — Mbl CaMH.
JlayaHa ucrbiTana 310 yAOBOJIbCTBHE, U TENEpb OHO JIOCTYMHO M Ham. VIMeHHO 00 3TOM U MouaeT
peub B MOE KHHTE.

N3zo6perenrie CRISPR u srmunemust COVID yckopsT Halll iepexof] K TpeTheld BETMKON peBo-
JIOIMY HOBEWINIETO0 BPEMEHU. DTU PEBOMIOLMH HAYAIUCh YyTh OOJiee CTOJETHS Ha3a/l C OTKPBITUS
Tpex (PyHIaMEeHTaJIbHBIX 3€PEH HAIIeTO CYIIeCTBOBAHUS: aTOMa, OUTa U IeHa.

B niepBoii nonopune XX Beka, rocsie Beixona B 1905 rogy crateit AnpOepra DUHIITEHHA O Teo-
pUU BEPOSITHOCTH Y KBAaHTOBOM TEOPUH, PEBOMIOLIMIO BO3IaBMIA (pU3MKA. 3a MATHIECAT JIET, IPO-
IeANMX ¢ “Tofa uyaec”, TeOpUH DUHINTEHHA MPUBEIU K TOSBICHUIO aTOMHBIX OOMO M aTOMHOM
SHEPreTHKH, TPAH3UCTOPOB M KOCMUYECKUX Kopadiel, 1a3epoB U paJapos.

Bropas monoBuna XX Beka crajla MH(OPMAIIMOHHOW SIOXOi, B OCHOBY KOTOpOH Jerja
uziesi, 9To o0y MHMOPMAIIMIO MOKHO 3aKOIUPOBATh JBOMYHBIMU IU(MPAMU — TaK HA3bIBAEMBIMU
OuTaMu, — a BCe JIOTUYECKHUE MPOIIECChl MOXKHO BBITIOJTHSATD MTPY IOMOIIM 3aMKHYTBIX LIETIEH C ABYXITO-
3ULIMOHHBIMM TepekodaTensiMu. B pesyasrare B 1950-x rogax nosiBUIMCH MUKPOCXEMa, KOMIIbIO-
Tep Y UHTEpHET. B coueTaHny Tpu 3TUX MHHOBALIMY MPUBEIU K POXKACHUIO HU(PPOBOI PEBOMIOLINY.

Ternepb MBI BOIIUTH B TPETHIO, e1lie OoJiee 3HAMEHATEITbHYIO STOXY — M0XY PEBOMIOLUN B cepe
Hayk o ®u3HU. K peram, usyvaiomum nudppoBoe KOAUPOBAHUE, IPUCOETUHATCS IE€TH, U3ydaloliye
TEHETUYECKUI KO,

Koraa B 1990-x romax JlaynHa yumiach B YHUBEPCHUTETE, APyrie OMOJIOTH CIIEIIIN HAHECTH
Ha Kapty rensl, 3akoaupoBanHbie B JIHK. Ho [Jaynna nmposiBiisiia 6ombIvil MHTEpEC K MeHee 3Ha-
meHutomy poxactBeHHuKy JJTHK — PHK. Dt1o mMonekyna, KOTopasi OCyIIECTBIISET peabHylo padoTy
B KJIETKE, KOMMPYs HEKOTOpble MHCTPYKLMH, 3akoaupoBanHble B JIHK, u ucnonb3ys ux ais nocrpo-
erns 6enkoB. B crpemnennu nmoctuubs PHK Jlaynna npuniia k ¢pyHaaMeHTaIbHOMY BOIPOCY: Kak
3aponwiack ku3Hb? Monekynsl PHK, koTopbie oHa n3ydana, o0magany criocOOHOCTBIO K CAMOBOC-
MIPOM3BOJICTBY, & MOTOMY BITOJIHE MOKHO OBUIO JIOMYCTHTh, YTO YEThIpe MIJUIMAP/A JIET Ha3aj OHU
HavyaJI pa3MHOKaThCs B OyJIbOHE U3 XMMUYECKUX BEIIECTB, TUIECKABIIIEMCS] Ha HAIlIe TUIaHeTe, 1aXe
no nogeiaenus JTHK.

3aHuMmasch MosieKynamH ku3HU B bepkim, [layqHa cocpenorouniack Ha U3y4€HUM UX CTPO-
enus. Eciu BBl ciefoBatenb, TO OCHOBHBIMH YJIMKAMHU B OMOJIOTUYECKOM JETEKTUBE CTAHOBSITCS
0COOEHHOCTH MOJIEKYJI, OMpeessIonye MPUHLUIBI UX B3aUMOJEHCTBUS C APYTUMH MOJIEKYJIaMH.

9



Y. AiizekcoH. «Bznomasmas kox. [Jxennudep JaynHa, peaaktupoBaHue reHoMa 1 Oyjiyliee 4ejoBe4ecTBa»

Hayane u1st 3T0oro Hy)xHo ObuTO M3yunTh cTpoenne PHK. Ee Tpyn mepekismkascs ¢ mpoBeaeHHOM
Pozamunn ®@pankiun padoroit Hax [JHK, kotopas nomorna Ixeiimcy Yorcony u @pancucy Kpuky
oTKpbITh B 1953 rony apoinyio cnivpais JJHK. Tak ciyumnock, 4to YoTCOH, BecbMa MHOTOTpaHHast
JIMYHOCTD, BIOCJIEICTBUY HE pa3 BO3HUKAJ y [layaHbl Ha myTH.

Korma Jlaynna crana crieranmvictom o PHK, ¢ Heli cBszasics 6uonor u3 bepkiin, KOTOpbIi U3y-
yai cuctemy CRISPR, pazpadorannyio Oaktepusimu B 60pbOe ¢ Bupycamu. Kak ¥ MHOTHE OTKPBITHS
(pyHIaMeHTaIIBHOI HAyKH, 3TO 3HAHHWE OKa3aJIOCh MOJIE3HBIM B ITPAKTUYECKOM OTHOILIeHnu. Hekorto-
pbie cepsl ero MpuMeHeHHsT BecbMa OObIIEHHbI, HAPUMED 3aIIUTa OaKTEPHil B HOTYPTOBBIX KYJIb-
typax. Ho B 2012 roay JlaynHa ¢ KojjieraMy Hanum 0ojiee CeHCAIlMOHHBIN CIIOCO0 UCTIONb30BaHUS
CRISPR u Hayuniuch npeBpaniath UX B UHCTPYMEHT JJIs1 PEJAKTUPOBAHUS TeHOMA.

Ceronnst CRISPR npumensiiotcs B JiedeHUN CEpHIOBUTHOKJIETOYHON aHEMUM, paKka U CJETOTHI.
B 2020 rogy daynHa co cBoMMM KOMaHAaMU Havyajia u3ydatb, kak CRISPR MoryT BbISABAATH U YHU-
yToxarh KopoHaBupyc. “Cucrempl CRISPR nosiBuimch B 6akTepusx B IPOIIECCE SBOJIOIUH B PE3YJib-
TaTe JJIMTEbHON BOMHBI OAKTEepUil ¢ BUpycamMHu, — ToBOpHT [laynHa. — V Jtiozieit HeT BpeMeHH XJath,
MOKA HAIlM KJIETKW €CTECTBEHHBIM IyTEM HaydaTcsl MPOTUBOCTOSATH 3TOMY BHUPYCY, [I03TOMY HaM
HY)XHO JOOUTHCS KeJTaeMOro CBOMM yMoM. Pa3Be He uyaecHo, YTO OfMH U3 MHCTPYMEHTOB B 3TOM
ApeBHel OakTepuabHON MMMYHHOU cructemMe HasbiBaeTcss CRISPR?? Dtum u npekpacha nmpupona”.
O na, 3anomMHMTE: IprpoAa mpekpacHa. OO ITOM Toxke MORIET peub B 3TOW KHUTE.

B cepe penakTpoBaHusi reHOMa €CThb U Ipyrue 3Be3/bl. BOJIBIIMHCTBO U3 HUX TOXE 3aCily-
KHBaeT OuorpauecKux KHUT, a BOBMOXHO, U ¢puiibMoB. (Kpatkas npesenranust: “Urpst pazyma”
Bcrpeuatorcs ¢ “Tlapkom ropckoro niepuona”.) OHU UTPaAIOT BaKHBIE POJIA B 3TOM KHUTE, TTOCKOJIBKY
s1 XO4y IPOIEMOHCTPUPOBATH, YTO HayKa — 3TO KOMaHHbII cnopT. Ho 5 Takke Xo4y noka3aTh BJIM-
sIHUE, KOTOPOe MOXET OKa3bIBaTh HACTOWYMBBIN, JIIOOO3HATENILHBIN, YIIPSAMBIA U OTYasTHHO HATIOPH-
cThiil yenoBek. C ynbIOKOM, KOTOpasi MOpoy (M BCe ke He BCEra) CKPbIBAET OMACKY, MPOTJIsIbIBAIO-
1IyI0 y Hee B m1a3ax, [lxxeHHudep JaynHa crana OTIMYHBIM [JIaBHBIM TepoeM. Y Hee eCTb CKJIOHHOCTD
K paboTe B KOMaHJe, 0e3 KOTOPOi He 0OONTHCH HU OTHOMY YYEHOMY, HO BMECTE C TEM B €€ XapakTepe
€cTh U OOEBUTOCTb, CBOMCTBEHHAsI OOJIBIIMHCTBY BEJIMKUX MHHOBATOPOB. OHA BCEria KOHTPOIMPYET
CBOM SMOLIMY M HE 3a3HAETCSl, HECMOTPsI Ha 3BE3HbIN CTaTYC.

B ee 6uorpacum — 6uorpacdun yueHoro, taypeara HoGeneBckoii mpemMun U myOIMuIHOTro MHTE-
nektyana — paccka3z o CRISPR cBs3piBaetcsi ¢ Oornee 3aMeTHBIMU HUTSIMU UCTOPUH, BKJIIOYAs POJIb
*eHIMH B Hayke. Ee padora, kak u padora Jleonapno na BuHum, OKa3bBaeT, YTO KJIIOY K MHHOBA-
UM — 9TO 00BeTUHEHUE MHTepeca K (PyHJaMEHTATbHOW HayKe C MPAKTUUYECKOU JesITeIbHOCTHIO TIO
CO3JJaHUI0 UHCTPYMEHTOB, KOTOPBIE HAXOIAT IMPUMEHEHUE B )KU3HU, TO €CTh NEPEHOC OTKPBITUIl U3
71a00paTopuu K MOCTeH OOIBHOTO.

PacckaspiBast ucropuio JlayaHsl, s HaIeloCh MOKa3aTh YMTATENsIM, Kak padoraer Hayka. Yro
MIPOUCXONUT B Jaboparoprn? B Kakoil cTerneHu OTKPBITHS 3aBUCAT OT TeHUATBHOCTU OTAEIbHBIX
JMoJel ¥ HACKOJIBKO BakHee cTajla KoMaHIHasi padoTta? He mogpeiBaeT JI KOHKYPEHIIMs 32 Harpabl
Y TIATEHTB! OCHOBBI [1s1 COTPYIHUYECTBA?

Ho rnaBHOE — 51 X014y MOJUYEPKHYTh BAXKHOCTb (PYHOAMEHMANLHOL HAYKHU, TO €CTh UCCIEN0-
BaHMM, KOTOPbIE IBUKUMBI JIOOO3HATEBHOCTBIO, @ HE MPAKTUYECKMMU cooOpaxeHusMu. Teoperu-
YeCKUe MCCNIeIOBaHMSI YyAec MPUPOIbI CO3AIOT 3aesl — MOpOW HempencKa3yeMbIM 00pa3oM — s
Oynymux nHHOBaumii*. MzyueHne (pu3MKy MOBEPXHOCTHOTO COCTOSTHHS B KOHIIE KOHIIOB MIPUBEIIO K
TMOSIBJIHUIO TPAH3UCTOpa U MUKpocxeMbl. MccnenoBanus nopasuTesbHOTO METO1a, UCTIOIb3YEMOTO
OaKTepusiMU sl IPOTUBOCTOSIHUSL BUPYCaM, B UTOT€ TIOMOTJIM CO3AaTh MHCTPYMEHT ISl PeAaKTHPO-

XN

3 3,HCCI> HUMEETCA B BUY IEPEKIINYKA C AHIIMACKKAM CJIOBOM CFl l.Sp, Y KOTOpPOr'o Cpe€ar Mpo4ero €CTb 3Ha4€HUE “pe31<1/11/1 , pelum-

2N

TeNbHBIA” (00 OTBETe, HpaBe). — 30ech u danee, ecau He YKa3aHo uHoe, NPUM. Nepee.

4 Cwm. IJ1aBy ]2, B KOTOpOﬁ paccka3blBa€TCA O IIPOU3BOJUTEIAX ﬁOprTOB u n0)1p06Hee ONMCBHIBACTCS MTOITATHBIA Tpouecc npose-
JAE€HUS TEOPETUIECKUX PICCIIeZlOBaHI/Iﬁ U BHEAPEHUA TEXHOJIOTMYECKUX WHHOBAIIUM.
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BaHUs T'€HOMaA U pa3pa60TaTL TEXHUKH, KOTOPLIC YEJIOBEYCCTBO MOXKET IIPUMCHATL B CO6CTBGHHOI>'I
6opr0e ¢ BUpycaMHu.

DTa UCTOPHSI MOJTHA CEPhE3HENIIINX BOIIPOCOB, 3aTPArkBaIOIIMX MACCY TeM, OT IIPOUCXOXKICHU ST
KU3HU J10 Oyayiero yeioBeyecTBa. M HauMHaeTcst OHa ¢ pacckasa 0 TOM, KaK OJIHA IIeCTUKJIACCHHUIIA,
KOTOPOW HPaBWJIOCh UCKATh “COHHYIO TpaBy W ApPYrUe yAWBUTEJbHBIE BEIM CPEAU BYJIKAHUMUYECKUX
nopop ['aBaiieB, OqHAX/IbI ITPHUIILIA JOMOU U3 IIKOJIBI M OOHApYXUJIa y ceOs1 Ha KpOBATH JIETEKTUBHYIO
HUCTOPHIO O JIIOAAX, OTKPBIBIIUX TO, YTO CaMU OHH JIMIIb C H€6OJIBH_II/IM MMPEYBCIINYCHUEM Ha3BaJIu
“CeKpeToM KU3HU .
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Yactp nepsas. Illpoucxoxxaenune »Ku3Hu

H nacaoun I'ocnoos boe paii 6 Edeme Ha 6ocmoke, U nomecmun mam
uenogexa, KOmopozo co30an.

H npouspacmun I'ocnoowv boz uz 3emau 6csikoe depego, npusimHoe Ha
8UO0 U Xopouiee 05l NUWU, U 0ePeBo HCU3HU NOCPeOU pas, U 0epeso NO3HAHUS
dobpa u 31a.

Knuza bvimus 2: 8-9

I'masa 1. XuJuo

Xoyae

Eciu Gt [xennncep Jayana pocia B 1000i Apyroi 4actu AMEpUKH, BO3MOXHO, OHa CUMTAIA
Obl ceOst 0ObIIHBIM pedeHKoM. Ho B Xuito, crapom ropozie B ycestHHOM ByJIKaHamu paiioHe Bosbioro
octpoBa ['aBaiickoro apxwuriesnara, OHa, 0 COOCTBEHHOMY NPH3HAHUIO, YyBCTBOBaJIA ceOsl “HacTosA-
11ell YyJaukoi” 13-3a CBOMX CBETJIbIX BOJIOC, TOTYOBIX IJ1a3 U BHICOKOTO pocTa. JleTH Apa3sHuiu ee, 1
0COOEHHO eif JOCTaBaJIOCh OT MaJIbUMIIEK, Bellb Y Hee, B OTJIMYME OT HUX, HA PyKax POCIH BOJIOCHI.
Ee HasbiBamu “Xoysne”, a 3TO CJIOBO XOTh M He OBUIO Y’KaCHBIM CaMo I0 ce0e, HO YacTo HMCIOIb30Ba-
JIOCh 7151 TpeHeOpeKUTEIbHOIO MIMEHOBaHHSI UykaKkoB. 13-3a Hero y [Ixxennudep copmupoBanach
3aIUTHAsI CKOPJIYTIa, KOTOpasi CKPhIBAJIach 3a TEM, UTO BIIOCIIE/ICTBIM IPEBPATHIIOCH B (pacas 100po-
ayums 1 odapoBanus’. CeMelHOM JIereHI0M cTana ucTopus 00 oaHoM u3 npadadymek [xeHHudep.
V Hee ObUIO TpH Oparta 1 JBe cecTpbl. PoauTeny He MOIIIN MO3BOJIMTH cede OIUIaTUTh 0Opa3OBaHKE
BCEM JETAM, IIO3TOMY PELIWIN OTIIPABUTH YUUTHCA OBYX JeBoveK. O/lHa U3 HUX CTajla yYUTEIbHU-
uer B MoHTaHe U Bejla THEBHUK, KOTOPBIM 110 CEeU AE€Hb NEPENAcTCs U3 MOKOJIEHUS B MOKoJIeHue. B
HEM OHa paccKa3blBajia O CTOMKOCTU U CJIOMAaHHbIX pyKax-Horax, o paboTe B CEMEMHOM JIaBKe U JIpY-
TUX NpeanpuATusx ppoHTupa. “OHa Obula TBEpIOH M YNPSAMOH, Kak HACTOSILIMIA MepBoIipoxonel”,
— rosoput cectpa xxeHHudep Capa, KOTOpast XpaHUT JHEBHUK celvac.

5 NuTepebio aBTopa ¢ Ixennudep Jdayanoi u Capoit JayaHoii. [Tpu noarotoBke 3Toro pas/ena UCoNb30BaINCh U IpyTrie UCToU-
nuku: The Life Scientific // BBC Radio. 17 cenrsiops 2017 r.; Andrew Pollack. Jennifer Doudna, a Pioneer Who Helped Simplify
Genome Editing // New York Times, 11 mas 2015 r; Claudia Dreifus. The Joy of the Discovery: An Interview with Jennifer Doudna
/I New York Review of Books. 24 suBaps 2019 r.; unrepsbio ¢ Ixennudep JaynHoit // HaunonansHas akagemus Hayk. 11 HoaOps
2004 r. Jennifer Doudna. Why Genome Editing Will Change Our Lives // Financial Times. 14 mapra 2018 r.; Laura Kiessling. A
Conversation with Jennifer Doudna // ACS Chemical Biology Journal. 16 ¢espans 2018 r.; Melissa Marino. Biography of Jennifer
A. Doudna // PNAS. 7 nexabpst 2004 r.
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Jlxennudep B Xuito

JlxeHHU(pEp TOKE POCa C IBYMSI CECTpaMH, HO OpaTheB y Hee He Obuto. Crapiiast u3 Tpex, oHa
ObU1a JoOumMuIielt otiia, Mapruna JlayqHbl, KOTOPBIHA, KOT/Ia pedub 3aXOQuiia O JIETsX, TIOPOW TOBO-
pui, yro BocnuThiBaeT “IxeHHudep u aesouek”. Ixennudep poaunacek 19 despans 1964 roga B
BammHrTone, rae ee otert padotan cnmupaiitepoM B MuaHCTEpCTBE 000pOHBL. OH MEUTa CTaTh Mpo-
(heccopom ameprKaHCKOM JIMTEpaTyphl, a TOTOMY Tiepeexat B AHH-ApOop BMecTe ¢ sxeHou JJopoTw,
MpenoaaBaBIiiell B MyHUITATIAIBHOM KOJIJISIKe, M TIOCTYITI B MUYHUTAaHCKUN YHUBEPCHUTET.

[NomyuyrB JOKTOPCKYIO CTeTeHb, OH OTIIPABHJI PE3IOME B ISTHICCST 3aBEICHUH, HO TIOMYYHT
JIUIIIb OJTHO Mpeiokenue — oT ['aBaiickoro yHuBepcureta B Xuio. B asrycre 1970 roaa, korga [lxen-
HU(ep ObLIO ceMb JIeT, OH mo3anMcTBoBa 900 N0/IapOB M3 IEHCUOHHBIX HAKOTIIEHHI KEeHbI U Tiepe-
Be3 ceMblo Ha ["aBaiiu.

MHorue TBOpYecKue JII0AM, BKJIOYAsA TEX, O KOM 5 nucaj, Hanpumep Jleonapno na Bunum,
AnpOept DuinmreiiH, ['eapu Kuccunmkep u Ctus [IxoOc, pociv, 9yBCTBYA ceOsl Iy’)KUMH B CBOEM
okpyxeHun. Tak ObuIO U ¢ [layHON — MaJIeHPKOM CBETIIOBOJIOCOM JIEBOYKOM, KUBYIIEH CPE/IN TTOJTH-

13



Y. AiizekcoH. «Bznomasmas kox. [Jxennudep JaynHa, peaaktupoBaHue reHoMa 1 Oyjiyliee 4ejoBe4ecTBa»

He3uiieB B Xuio. “B 1mikose MHe ObUTO OYeHb, O4eHb OIMHOKO, 51 IPeObIBaJIa B U0, — TOBOPUT
oHa. B TpeTheM KJ1acce oHa OblIa TAKOU 3aTPABJICHHOM, YTO y Hee HAYaIUCh TIPOOIEMBI C TUTAaHUEM.
“S1 crpaana OT BCEBO3MOXKHBIX PACCTPOMCTB NUILEBAPEHUS], KOTOPBIE, KaK 51 BIOCJIE/ICTBUY MTOHSIIA,
BO3HUKAJIM U3-3a CTpecca. MeHs MOCTOsTHHO apasHuim”. OHa oOparanach K KHUTaM U y4uiach He
MpUHUMATL 00u] OMM3Ko K cepaity. “VIM HHMKOrma He noOpaThes A0 TOrO, YTO Y MEHS BHYTpH, —
TBepIWIa OHa cede.

Kak 1 MHOrMe u3 Tex, KTo 4yBCTByeT ceOsl M3rosiMM, OHA KMBO MHTEPECOBAJIACh, KaK JIIOAU
HaXoJAAT CBOe MecTo B Mupe. “OveHb BaXKHOU 1JIs1 MEHsI CTaJla MOMNbITKA BBISICHUTD, KTO s Takasl B
9TOM MHpE W KaK HalTh CBOE MECTO”, — cKa3aJia OHa BIIOCIICACTBUMS.

K cuactbio, 4yBCTBO OTUYK/IEHHOCTH He IyCTUJIO B HeW TIyOOKHMe KOpHH. B mikone crajno
nosierye, JlxeHHugep Haydmnach ObITh Msr4e, W IIPaMbl, TIOJyYeHHbIE B PAHHEM JIETCTBE, HaYaIn
OneqreTh. OHU HANIOMUHAIM O ceOe JIMIIb M3peJKa, Korga Kakoe-HUOyAb COOBITHE — OOXOIHOM
MaHeBp TP Mojjaue 3asIBKU Ha MATEHT WM CKPHITHOCTh U HEUECTHOCTh MTAPTHEPA 10 OU3HECY — 3aje-
BaJIO €€ JJOCTaTOYHO ITyOOKO.

PacnBer

Cutyauus crajla MEHSTBCA K JIydllleMy B CepeJMHE TPEThero Kijacca, korga ceMbsi JlaynHbl
nepeexaia nu3 HeHTpa Xuio B KBapTaJl HOBbIX TUIIOBBIX JOMOB, HOCTpOGHHI)Iﬁ Ha JIECUCTOM CKJIOHE
omke K Bynkany MayHna-Jloa. [IxerHHudep nepenuia w3 OOJBIION MIKOJBL, T/Ie B Mapajuieid YIu-
JIOCh IIECTHAECAT AeTel, B MAJICHBbKYIO, T/Ie X ObUIO BCEro IBajlaTh. Torma y HUX Havyaauch YPOKU
no ucropur CHIA, u 3T0T npenmMeT no3Bosni IkeHHugep Halynath CBOIO CBSI3b C OKPYKEHUEM.
“IT0 CTaJI0 MOBOPOTHHIM MOMEHTOM”, — BCLIOMUHAET oHa. OHa Jiesiajia Takue YCIeXH, YTo K MSTOMY
KJIACCY YUMTEsIsl MaTeMAaTUKU U €CTeCTBO3HAHUS HACTOSUIN, YTOOBI OHA MEepenphIrHy/ia yepe3 KJacc.
W ponutenu nepesenu ee cpasy B HIECTOM.

® Dreifus. “The Joy of the Discovery.”
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OmeH, Ixennudep, Capa, Maptun u Jopotu laynna

B TOT ron oHa HakoHel| HalLIa OJM3KYIO TIOAPYTY, C KOTOPOM He paccTaeTcs BCIO Ku3Hb. JInza
XuHkau (HeiHe JIuza Tyurr-CMur) poauiiack B KJIAaCCUYECKOM CMEILIaHHOW IaBaliCKOM CEMbE: Y Hee
€CTb LIOTIAH/CKHE, JaTCKUe, KUTAlCKue U MojuHe3uickue KopHu. OHa 3Hajia, Kak JaBaTh OTIIOP
obumunkam. “Korma MeHst Ha3pIBaJIM BOHIOUEH XOYJie, s1 yMUpasia co CThijia, — BcnoMuHaeT JlaymHa. —
Ho korpma 3agupa o03bsiBan JIuzy, oHa o0opaunBasiach, CMOTpeJia €My B IJla3a U HAHOCWJIA OTBET-
HBII ynap. S penmia, 4To Xouy ObITh Takou xe”. OHakK/Ibl HA YPOKE YYEHUKOB CIIPOCHIIN, KEM OHH
XOTST CTaTh, KOrJa BHIPACTYT. JIn3a 3asBUiIa, YTO XOUET CTaTh MapannoTucTkou. “A nomymana: «Kak
KpyTo!» f He Moria 1 BOOOpa3uTh, UTO OTBEUY Takoe. B oTmuune ot MeHs, oHa Oblla OUYeHb CMeJIOH,
Y TOTJIa 51 peliuia, 4To Toxe He Oyay podeTs”.
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Hon Xemmec

HayaHa m XWHKIM KaTaJuch Ha BENOCHUIEaX W OPOIMIIM 1O TMOJSM CaxapHOrO TPOCTHHKA.
Buonorus tex Mect BecbMa pa3HOOOpa3Ha: MOX U IpuObl, IEPCUKOBbIE JEPEBbs U CaXapHbIE MaTbMBbI.
JleBOUKM HaxXOIWiIu JIyra, Ii€ BadyHbl U3 BYJKAHMUYECKUX MOPOJ CKPHIBAJIUCH 32 MAOPOTHUKAMM.
B nemepax, oOpa3oBaBIIMXCS MPH U3MMSHUM JIaBbl, KUIM Oe3riasble mayku. [layaHa ragana: Kak
BOOOIIe TosIBUJICS Takoi Buj? Eif Obula Takke MHTEpecHa KOJovasi JMaHa XWIaXuia, Wid “COH-
Hasl TpaBa”, IOTOMY YTO €€ JIMCThsI, HATIOMUHAIOLIME JIMCThsI TAIOPOTHUKA, CBOPAYUBAIIUCH, CTOUJIO
TOJIBKO K HUM IIPUKOCHYThCS. “I cripammBaia ceOsi, — TOBOPUT OHA, — MOYEMY JIUCThsI 3aKPhIBAIOTCS,
KOTJa K HUM IpUKacaemibes?”’

Mp1 HaOmoaeM 4yzieca MpUpPOAbl KaKABIA JeHb, OyIb TO IBMKYILEECs pAaCTeHHE WM 3aKar,
KOTOpBI 3aITyCKaeT pO30BbIe Majblibl B cuHee He0o. CekpeT MCTUHHOM JII0O03HATEIbHOCTH B TOM,
YTOOBI NIBITATHCS] HAWTH MPUYMHY 3TUX siBIeHui. [Touemy HeOo crHee, 3aKaT — pO30BbIiA, a JINCT COH-
HOW TpaBbl CBOpPaYUBaETCS?

Bckope [aynna Haiia yesioBeka, KOTOPbI MOT IIOMOYb €i OTBETUTh Ha Takue BOMpockhl. Ee
ponuTeN APYyXWM ¢ rpodeccopoM Ouosoruu JJoHoM XeMMECOM U 4acTo TYJIsUIM ¢ HUM Ha Tpu-
pore. “Mbl nocemay nonuHy Baiirio v apyrue Mecta Ha BoiblioM ocTpoBe, IJie MCKaIu TPUOBbI,
KOTOPBIE BXOAWIU B c(pepy MOMX HayUHBIX UHTEPECOB”, — BcrioMuHaeT Xemmec. CororpaprpoBan
rpuObl, OH IOCTABAJI OIUH U3 OIpesieuTeNel u noscHsut Jaynne, kak ux y3HaBatb. OH Takxke coOu-
pajl MUKPOCKOITMYECKME PAaKyIIKU Ha IUISKE U BMECTe C Hell COPTHUPOBAJ MX, YTOOBI MOMBITATHCS
MIPOCJIEUTD UX IBOJIOLMIO.

Oren kynui xeHHUbEp JI01Ia b, THEIOTO MEPHUHA, KOTOPOTo Ha3Baiu MoKuxaHa, Kak rapai-
CKO€ JIepeBO C apoMaTHbIMU Tuionamu. xxeHHupep Bcrynuiaa B (yTOOIbHYIO KOMaHAy, T/Ie cTaja
UTpaTh Ha TIO3UIIMY TIOJY3alIMTHUKA, Ha KOTOPYIO OYEeHb CJIOKHO OBUIO HAMTH UI'POKA C JJTMHHBIMU
HOTaMHM M OTPOMHOM BBIHOCIMBOCTBIO. “TIpMMepHO Tak s MOAXOXY K CBOei padoTe, — TOBOPUT
HayaHa. — § HaxoXKy HUIIM, TTOAXOAIINE JIUIIb 7151 HEOOJIBIIIOro KOJMYECTBA JIIOIEH C Onpe/esieH-
HBIM HaOOPOM HABBIKOB”.

Maremartuka Oblia ee JIIOOMMBIM ITPEAMETOM, TIOTOMY YTO, JOKa3bIBasl TEOPEMBbI, OHA 1yBCTBO-
BaJsa ceOst HACTOSIIIIMM CHIIIIMKOM. Kpome Toro, y Hee Obliia peKpacHast ¥ yBJiedeHHas! yUUTeNIbHUIIA

7 Nurepsbio aropa ¢ JIuzoit Tyurr-Cmur u Ixenaudep JaynHoi.
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ouonoruu Maprnen Xarau, KoTopasi MOKa3bslBajia, YTo TaKoe PagoCcTh OTKPITHA. “OHa yuunia Hac, 4To
HayKa — 3TO MPOIIeCC BhISICHEHUSI UCTUHBI, — TOBOPUT Jlay/Ha.

Xors onieHku JxxeHHUpep cTau Jydiiie, el Ka3aloch, YTO B €€ MaJICHbKOH IIKOJIe HE CTUIITKOM
MHOT'OTO KJQJTM OT YUYeHHUKOB. “MHe Ka3aJioCh, UYTO yUUTENS He KIAYT OT MEHS HUYero OCOOSHHOTO”,
— BcrioMuHaeT oHa. OHa OTBevasia Ha 3TO HEOOBIYHBIM 00pPa30M: B OTCYTCTBHE TPYAHOCTEH OHA CHOBA
¥ CHOBA I1IJ1a HA PUCK. “f permIia, 4To HyKHO ITPOCTO AEHCTBOBATH, OblIa HE ObLIA, — MOSICHSIET OHA. —
B pe3sysbrare s crana yaie pruCcKOBaTh U BIIOCJIE/ICTBUM B HAyKe MOCTYIIAIa TOYHO TaK ke, BHIOMpas,
YeM 3aHUMAaThbCs”.

OpHUM U3 TeX, KTO TOJIKAJI ee Brepe, ObuT ee oTerl. VICTUHHBIN MHTeJUIEKTYaul, POKACHHBIH TS
yueObl U aKaJIeMUIeCKOM Kapbephl, OH BUJIEN B CTapIliel Iouepy POICTBeHHYIO ayiry. “MHe Bceraa
Ka3aJI0Ch, YTO s ObLIA JIsI HETO CBIHOM, KOTOPOT'O OH TaK XOTell, — roBopuT JlaynHa. — OH oTHOCHIICS
KO MHE HEMHOTO MHaye, 4YeM K cecTpam’”.

“JIBoiinas cnupaJab”’ /[>keiimca YoTcoHa

Orenr laymHbl OYeHb MHOTO YHMTAN: KOXAYI0 CyOOOTY OH Opasl B MECTHON OUOMOTEKe 1IeNTyIo
CTOINKY KHHUT, KOTOPbIE TPOYUTHIBAN K CJICAYIOIIUM BBHIXOOHBIM. Ero moOnMbiMu nivicatesisiMu ObLId
AmepcoH u Topo, Ho [IkeHHUGpEpP pocia, U OH BCE JIydllle MOHMMaJl, YTO B OCHOBHOM ITPOXOUT CO
CTYyIIEHTaMH JIUTepaTypy, KOTOPYIO TBOPST MYKUMHBL. B pe3ysbTaTe OH BKJIIOUII B IPOrpaMmy Kypca
nipousBesenus Jdopuc Jleccunr, Dun Taiinep u Ixoan dAuauoH.

OH uacto npuHocun JIkeHHU(pEp KHATH U3 OMOMMOTEKU WM MECTHOTO OyKMHHUCTUYECKOTO
Mara3uHa. VIMeHHo Tak el B pyku ¥ rornasia “J/IBoiiHast cimpasts” [ xelimca YoTcoHa — KHUTA B OyMask-
HOH OOJIOKKe Jiexkasla Ha KpOBaTH M JKJajia, KOrja JeBOYKa, YYMBIIAsCS TOTJa B IIECTOM KJiacce,
BEPHETCS U3 IIKOJBI.

JlxeHHU(pEp OTIIOKMIA KHUTY, PEIIUB, YTO Mepes Hell aeTeKTrB. Koraa oHa HakoHell B3s1J1ach
3a Hee JOKIJIMBBIM CYOOOTHHM JHEM, OKa3aJIoCh, YTO B HEKOTOPOM pojie OHA Oblia mpasa. BricTpo
nucTast ctpaHuiibl, [keHHUpep morpyxanach B YBIEKATeNlbHYIO JAETEKTUBHYIO UCTOPUIO, MOTHYIO
SIPKMX TIEPCOHAXEH U TOBECTBYIOIILYI0O 00 aMOMIIUSX M COMEPHUYECTBE B CTPEMIICHUU K Pasrajke
[TyOMHHBIX UCTUH Tpupoabl. “Korzma st jounTtana KHUATY, MBI C OTIIOM OOCYIWIIU €€, — BCTIOMUHAET
HaynHa. — EMy oHpaBuiach UCTOpPHSI, B OCOOEHHOCTH €€ JIMYHBIA acleKT — YeJIOBeYeCKUi (akTop
B IIPOBEICHUHU TIOJOOHBIX MCCIESIOBAHUI.

B knaure YotcoH pacckaspiBaeTr (IOpo yepecuyp JpaMaTHIHO), KaKk OH, MPOOMBHOM JBaIIIa-
TUYETHIPEXJICTHUH CTYy/IeHT-OuoJIoT ¢ amepukaHckoro CpeHero 3amaja, okasascs B KemopumkckoM
yHUBEpcUTEeTe B AHIVIMM U MOAPYXKMIcS ¢ Ouoxummukom Ppancrcom Kpukom, BMecTe ¢ KOTOPhIM
B 1953 rony nepBbiM npuilen K (pUHUILY B FOHKe 3a OTKpbiTUE CTpyKTyphl [JHK. Bhinepxannas B
OJecTsIIeM MOBECTBOBATEIbHOM CTHJIE, CBOMCTBEHHOM MMITYJILCUBHOMY aMEpPHKAHILy, OCBOMBIIEMY
AHTJIMACKOE TOCIe00eIEeHHOE UCKYCCTBO OMHOBPEMEHHO MOAITYYMBATh HaJl COOOM U XBACTaThCs CBO-
UMM yCIIeXaMH, 9Ta KHWUTA MOJIAeT CONMUAHYIO TMOPIMI0O HAYYHOTO 3HAHUS TOJl COYCOM M3 OaceH 3Ha-
MEHHUTHIX MPO(ECcCOpoB, a TaKXkKe pacCKa3bIBAET O MpeJiecTsaX (aupTa, TeHHHCA, Ta00OPATOPHBIX IKC-
MEpUMEHTOB U THEBHOTO Yasl.

YOTCOH mpeAcTaeT B KHUre B 00pase yAawIMBOIO MPOCTaKa M BBIBOAMT €IIle OIHOTO BeChbMa
MHTEPECHOTO NiepcoHaka — Po3anmnag ®paHKINH, CENUAHCTA 10 CTPYKTYPHOU OHOJIOTUU U KpH-
crayutorpaduu, pe3ynbTaTbl padoThl KOTOPOM YOTCOH UCTIONb30Bas O6e3 cripoca. [leMOHCTpHUpysi 00bI-
JeHHbIl cekcn3M 1950-x, YOTcoH MocTOSIHHO Ha3biBaeT ee Po3u, XOTs oHa HUKOra He MpeICTaBis-
JIach TUM MIMEHEM, ¥ BLICMEMBAET €€ CTPOTHIA BU/1 ¥ XOJIONHOCTH. M Bee 5e OH ¢ OOJTBIINM yBaXKeHUEM
OT3bIBAETCS O €€ MacTepcTBe B c(pepe CIOKHOU HAyKU M NMPEKPACHOIO MCKYCCTBA MCIIOJIb30BAaHUS
IUpaKkIi PEeHTTEHOBCKUX JIydel JUIsl U3yUeHHUsI CTPYKTYPbl MOJIEKYJL.

“Ilymato, 51 3aMeTHJIa, YTO Ha Hee CMOTPENIM CBBICOKA, HO IMIABHBIM 0Opa30M MeHsI TIOPa3uJio,
YTO JKEHIIMHA MOXET CTaTh BEJIMKUM YUeHbIM, — TOBOPUT JlayaHa. — DTO MOKET NMOKa3aThCsl CTPaH-
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HbIM. HaBepHsika s cabimana o Mapun Kiopu. Ho, mpouunTtaB 3Ty KHUTY, s BIEpBbIE 3a{yMaJiach 00
9TOM, ¥ y MEHsSI OTKPBUIMCH IJ1a3a. JKeHIIMHBI MOTYT ObITh YUEHBIMU 8.

Knura Tak:xe nomoria JlaynHe MOHATH BIIOJHE JIOTMUHYIO, HO B TO K€ BPEMSI BOCXUTHUTEb-
HYIO Belllb: B MIPUPOJE CYIIECTBOBAIM OUOTOTMUYECKHE MEXaHU3MBbI, KOTOPbIE YIPABJISIA KUBBIMU
OpraHu3MaMH, ¥ STUM B TOM 4YHMCJie OOBSICHSUIUCH yIUBUTEIbHBIC SIBJICHUS, HAOIIOAeMble B 10K e~
BbIX Jiecax. “SI pocia Ha 'aBaiisix U BMecCTe ¢ OTIIOM OXOTHJIACh 3a MHTEPECHBIMHU BEIlaMU B TIPU-
porie, HalpuMep 3a «COHHOM TPaBOil», KOTOPasi CBOpPauMBaETCs PU MPUKOCHOBEHUHU, — BCTIOMUHAET
oHa. — [IpounTaB KHUTY, 51 OCO3HANA, YTO MOKHO OXOTUTHCA U 32 IIPUUYUHAMH, KOTOPHIMHU OOBSICHS-
ercsl (pyHKUIMOHUPOBAHUE MPUPOIBI .

Kapbepy HayaHs! onpesennia MbICb, Jiexkalias B ocHoBe “IIBoiHOM criupain”: oT (hOpMbI U
CTPYKTYPBI XUMHYECKON MOJIEKYJIbI 3aBUCHUT, KaKyl0 OMOJIOTMYECKYIO POJIb OHA MOXKET UrpaTh. ITO
NoTpsicaioliee OTKPOBEHUE TSI YeJIOBeKa, KOTOPOMY XOUeTCsl MO3HaTh TITyOOYaiiie TalHbl JKU3HH.
VIMeHHO Tak XMMUsI — HayKa O TOM, KaK U3 aTOMOB COCTaBJISIIOTCSI MOJIEKYJIbI, — CTAHOBUTCSI OMOJIO-
r'vei.

B Goree mmpokoM cMmbICiIe ee Kapbepy OIMpeesIiIO U MOHMMAaHue, YTO B TOT JIeHb, YBHUICB
“IIBoiHYI0 criupaib” y ceOs Ha KpOBaTU M MOCYUTAB €€ JAETEeKTUBOM, KOTOPhle OHA OYEHb JII0OMIA,
OHa OKazajiach mpapa. “$1 Bcerma mobOuia IeTeKTUBHBIE POMaHbI, — OTMETHIA OHA MHOTO JIeT CITy-
cTs. — MOXeT, 3TUM U 00BSICHSIETCS] MO€ YBJIeUeHUe HAyKOW, KOTOpasi, TIO CYTH, MPeICTaBIIsieT COOO0M
TMIOMBITKY YeJIOBEUEeCTBA pasrajiaTh CaMylo JPEBHIO M3 U3BECTHBIX HAM 3araJok: OOBSICHUTD IIPOUC-
XOXKJEHUE U MPUHIMITBI pAaOOTHl MUpPa IPUPOIBI U ONPENETUTH CBOE MECTO B 3TOM Mupe”.

XoT4 B ee IIKOJIE IeBOYEK He MOATAIKUBAIM 3aHUMAThCsl HayKoH, JlaynHa pelua, 4To X04eT
cTaTh y4eHbIM. Beomast crpemiieHreM MOHSTh, Kak paboTaeT Ipupoa, U YeCTOMIOOMBBIM KeJTaHueM
MpeBpaIaTh OTKPHITUS B M300pETeHHs], OHa B UTOTe TIOMOIJIa cejaTh TO, YTO YOTCOH, KaK BCeraa
CKpbIBasl HAMbIIEHHOCTb 32 JIOAKHON CKPOMHOCTBIO, BIIOCJIEICTBUU Ha3BaJl B pa3rOBOPE C HEM CaMbIM
Ba)KHBIM ITPOPHIBOM B OMOJIOTUU C MOMEHTA OTKPHITHS IBOWHON CIIMPAITH.

8 HNurepssio aBTopa ¢ Jxennndep JaynHoi n JxeliMcoM YOTCOHOM.

9 Jennifer Doudna. “How COVID-19 Is Spurring Science to Accelerate” /| The Economist, 5 utonst 2020 r.
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I'maBa 2. I'en

JapBuH

[Tytn, kotopsie npuBean YorcoHa u Kpuka k otkpeitrio ctpyktypbl JJHK, Obutn mposoxkeHs!
cronetueM panee, B 1850-x rogax, Korma aHrmiickuii Hatypanmuct Yapns3 JJapBuH omyOnrMKoBa
coit Tpyn “TIpoucxoxaenue BuaoB”, a ['perop MeHens, He meperpyKeHHbI pad0TON CBAIIEHHUK
13 bpHO (HbpIHE BXOAUT B cocTaB Yexnn), Hayasl pa3BOAMTH TOPOX B Caay CBOErO MOHACTBIPS. KITOBHI
JAPBUHOBCKUX BBIOPKOB M MPU3HAKU MEHEIEBCKOTO TOpoXa MPUBEJH K POXKIECHUIO MPE/ICTaBICHUS
O TeHe KaK HOCUTeJIe HAaCJIeJCTBEHHOTO KOJa KUBBIX OPraH3MoB .

N3znavyansHo [lapBUH TUIAHMPOBAJI TIOMTH IO CTOTAM OTIIA U Je/Ia, KOTOpbIe ObUTH YBaKaeMbIMU
Bpayamu. Ho ero yxacHyn BUA KPOBH M KPUKH peOeHKa, MPUBSI3aHHOTO K KPOBATH BO BpeMsI Olle-
palyu, ¥ MOTOMY OH OPOCHJIT 3aHSITUSI MEIUIIMHON U CTAJl yYUTHCS HA QHTIMKAHCKOTO CBSIIIEHHUKA,
XOTs1 3Ta POJIb EMY TOKE COBEPILUEHHO He noaxonuia. Ha camoM ziene ¢ Toro camMoro MOMeHTa, Korjaa
B BOCEMb JIET OH HavaJl cOOMpaTh KOJUIEKIIUKM OMOJIOTMYECKUX 00pasIiioB, OH XOTeJl CTaTh HATYpaIi-
croM. OH NOJTyYmJ1 TaKylo BO3MOXKHOCTb B 22 roa, B 1831 roay, Koraa ero npuriacuid OTIPaBUThCS
B KPYroCBETHOE MyTeIlecTBIE Ha OOPTY YacTHOro Opur-nutona “burie”, rae oH A0KeH ObLT BHITON-
HATh 00SI3aHHOCTH HATYypaJICTa, coOrpast 00pasiibl (iiopsl 1 payHs'!.

B 1835 rony, Ha yeTBepTOM rofy MATUJIETHErO TUaBaHus, “burip” odcnenoBa AecsaToK Kpo-
IIIEYHBIX OCTPOBOB [ anamarocckoro apxurienara K 3amaay OT TUXOOKEaHCKOro rnodepesxbsi KOxxHOI
Awmeprkn. Tam JlapBuH OOHApYKHJI CKENEThl MTHUI], KOTOPHIX ONpEIeTn KaK BbIOPKOB, YEPHBIX
APO3I0B, AyOOHOCOB, IEPECMENTHUKOB M KpanuBHUKOB. Ho 1Ba roma crycrsi, Korja OH BepHYJICS B
Anrmmio, opautosnior xxon I'yaba cooOmmu emy, 4To Ha CaMOM Jielie BCe MTHILIBI ObUT pa3HOBHIHO-
CTSIMU BbIOPKOB. JlapBMH HauaJl pa3BUBATh TEOPUIO, UTO Y BCEX TUX MTHUI] ObLT OOIINI MPEOK.

OH BBIPOC B CeJIbCKOW ITyOMHKE AHIJIUM M 3HAJI, YTO JIOIIAIA U KOPOBHI ITOPON POXKIAIOTCS C
HE3HAYUTETbHBIMU PA3IMUMSAMU U 32 TObl 3aBOAYMKY BHIOMPAIOT Jy4IlIME U3 HUX, YTOOBI HAJIESATh
1esIble cTaga Oosee jKeJaHHBIMU XapaKTeprCTUKaMu. Bo3MoXHO, Mprpojia MOCTynana TOYHO TakK Ke.
JlapBUH Ha3BaJI 3TO “eCTeCTBEHHBIM OTOOpOM . OH MPEAON0KIII, YTO B HEKOTOPBIX U30JMPOBAHHBIX
paiioHax, HarpuMep Ha [‘ananarocckux ocTpoBax, B KaXIOM IOKOJIEHUM MPOMCXOJUIIO HECKOJIBKO
MYyTalUid, HOCUTEJIM KOTOPbIX, BO3MOKHO, Yallle BBIMTPHIBAJIM KOHKYPEHLIMIO 3a CKYAHBIE PECYpPCh
MIPY U3MEHEHUH YCJIOBHMIA OKPYXAIOIEeW Cpelbl U MOTOMY C OOJIbIIeH BEPOSTHOCTHIO MPOU3BOIVIIH
MOTOMCTBO. JIOMyCTHM, KJTIOB OTHOTO BHAA BBIOPKOB OBUT MPUCIIOCOONIEH TaK, YTOOBI YIOOHO OBLIO
NUTAThCS (PPYKTaMH, HO 3aT€M BO BPEMsI 3aCYXH IUIOJIOBBIE IEPEBbsi MOTUONIH, TIO3TOMY HECKOJIBKO
CITy4aiiHO MYTHPOBABIIMX OCOOEH ¢ KJIIOBAMH, JIyUIlle TPUCTIOCOOIEHHBIMU ISl PACKAJIBIBAHUS Ope-
XOB, TIOJTYYHJTH TpeuMyIecTBO. “TIpy TaKuX YCTIOBHSX OJarornpusTHbe N3MEHEHHsI TOJKHbBl UMETh
TEH/ICHIIMIO COXPAHSITHLCS, & HeOIaronpusTHhIE — YHUUTOXAThCSI, — HAMMcas OH. — Pe3ysibTaToM 3Toro
1 JIOJDKHO OBITh 0Opa30BaHME HOBBIX BUJIOB” 12,

JlapBUH He CIielI MyOJIUKOBATh CBOI0 TEOPUIO, CUMTAsI €e epeTUYECKOr, HO TYT, KaK 4acTo
CllyyaeTcsl B UICTOPUM HayKH, B JIeJI0 BMellajach KOHKypeHuus. B 1858 romy mononoi Harypanuct

10 Ipu noaroroBke pasaena o6 ucropum reseruku U JHK ucnons3oBamucek padotst Siddhartha Mukherjee. The Gene (Scribner,
2016); Horace Freeland Judson. The Eighth Day of Creation (Touchstone, 1979); Alfred Sturtevant. A History of Genetics (Cold Spring
Harbor, 2001); Elof Axel Carlson. Mendel’s Legacy (Cold Spring Harbor, 2004).

' Janet Browne. Charles Darwin. Vol. 1 (Knopf, 1995) and vol. 2 (Knopf, 2002); Charles Darwin. The Journey of the Beagle.
Originally published 1839; Charles Darwin. On the Origin of Species. Originally published 1859. DnexkTpoHHBIe KONUY KHUT, TIACEM,
3aMeTOK M JTHEBHMKOB JlapBrHA MOKHO HaWTH Ha caiite Darwin Online: darwin-online.org.uk.

12 31ech 1 manee coumHeHMs Hapeuna tmtupyiorcst o usnanmo: Y. Japeun. Counnenust / Ilep. C. JI. Cobons mop pen. akap.
B. H. Cykauepa. M.: M3n-80 AH CCCP, 1959.
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Anbdpen Paccen Yomec npucnan [JapBrHy YepHOBUK CTaThbH, B KOTOPOU MPEJIOKII TOTOOHYIO
Teopuio. [JapBUH MOCHENMI MOATOTOBUTh COOCTBEHHYIO CTaThi0 K MyOJMKAIIMU, U OHU C YOJUIECOM
JOTOBOPHJIVICH MPEACTABUTh CBOM paOOTHI B OJMH JIEHb Ha IPSAYIIEM 3aCeJaHUH BUAHOTO HAYYHOTO
oOIecTna.

Hapsun 1 Yorec oGnaany KJIIOYEBOW YEPTO, MOACTEIMBAIOIIEH KPEaTUBHOCTD: CIIEKTP UX
MHTEPECOB ObLT IINUPOK, M OHU YMENIW YCTAaHABJIMBAThH CBSI3M MEXy Pa3HbIMU aAucuUIuimHamMu. O0a
HaTypaJmcTa ObIBAIM B 9K30THUECKUX MECTax, rje HaOJ01aIi N3MEHYMBOCTb BU/IOB, M 002 YUTAIIH
“OnbIT 3aKOHA O HAPOJIOHACEJIEHUU aHIJIMICKOro 3KoHomucta Tomaca Manbsryca. ManbTyc yTBEp-
KJaJl, 4YTO YMCIIEHHOCTh HACEJIeHUsI Ha IIJIaHeTe, BEpOsATHO, OyleT Bo3pacTaTh ObicTpee, YeM KOJH-
YECTBO INHUIIEBBIX pecypcoB. B pe3ynbrate nepeHaceneHuss HAYHETCS ToNoj, KOTOPbI NIPUBEAET K
rudenu crnadbix U OeHbIX Jioed. JlapBuH U Yosulec TOHSIM, YTO OMMCAHHBIA MTPUHITUN TIPUMe-
HUM KO BCEM BUAAM U MOTOMY IO3BOJISAET cOPMYJIMPOBATh TEOPUIO BOIOLMM IyTEM BbIKUBA-
HUS CWIbHENIIUX. “S ciyvaiiHo, paau pa3piedyeHus npounrtan kHury Mansryca «O HapojoHacese-
HUM», U <...> MEHs Cpa3y Mopasuia MbICIb, YTO TIPU TaKUX YCIOBUSX ONAronpusiTHbIE N3MEHEHUSI
JOJKHBI UIMETh TeHJCHIMIO COXPAHSATHCS,  HEONIAaronpusITHbIE — YHUUTOXAThCs, — BCrioMuHam Jdap-
BuH. [To3ke nucatenb-paHTact u npodeccop Onoxumun Anzek A3MMOB, 00CY:K1ast IPOUCXOKICHUE
TEOPUH IBOMIOLUH, OTMETHIT: “HykeH ObLT uesoBeK, KOTOPBI N3ydasl BUibl, YnTai MajbTyca 1 Mor
YCTQaHOBUTH B3aUMOCBSI3b” 3.

HapBuH

13 Isaac Asimov. “How Do People Get New Ideas”. 1959, reprinted in MIT Technology Review, 20 okts16pst 2014 r.; Steven Johnson.
Where Good Ideas Come From (Riverhead, 2010), 81; Charles Darwin. Autobiography, describing events of October 1838. Darwin
Online, darwin-online.org.uk.
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Mennenn

Korga crano moHATHO, YTO BUIbl SBOMIOLMOHUPYIOT C TOMOILBIO MYTallMil U €CTECTBEHHOIO
0TOOpa, Ha MOBECTKE JHs OKa3aJics BaXHBIA BOIPOC: KAKOB MeXaHU3M 3Toro nporecca? Kak mnpo-
UCXOJAT OnaronpusITHbIe M3MEHEHHs! KJTIIOBa BhIOPKA U I1IeH kupada 1 KakiMM 00pa3oM OHU MOTOM
nepezaiTcs OyayluM MoKojaeHuAM? [JapBUH nonaraj, 4To B OpraHu3Max MOTyT COAEpXKaTbcs Kpo-
IIIEYHBIE YAaCTHUIIbl, BHICTYTIAIONINE HOCUTENISIMUA HACIIEACTBEHHON MH(OpMALIK, ¥ PEIIOIOKMUI, YTO
uH(pOpMaIA OT MyKCKHX U JKEHCKMX ocoOeil cimBaeTcs B sMOpuoHe. Ho Bckope OH MOHSII, Kak
Y OCTaJIbHBIE, YTO B TAKOM CJIydyae 000N HOBBIN OJNIArONMpPHUSTHBIN MPU3HAK C KAXKIBIM CJICAYIONIM
HOKOJIEHUEM OyIeT pa3MbIBaThCs, a HE NEPeJaBaThCsl B HEM3MEHHOM COCTOSIHUM.

B nmnyHoi 6ubnmoteke JlapBiuHAa X paHWIICS HOMEP MAJIOU3BECTHOTO HAYYHOT'O JKypHaJa, B KOTO-
poM OblTa OIMyONMKOBaHA HamvcaHHas B 1866 romy crarhs, copepikaiiasi OTBET Ha STH BOIPOCHL
OnHako HY JlapBuH, HY OOJIBIIMHCTBO JPYTUX YUYEHbIX €r0 BpeMEHU Tak U He IPOYMTAIIU 3Ty CTAThIO.

Menaean

Ee aBropom 6b11 ['perop MeHenb, HEBBICOKUI MOTHOBATHIA MOHAX, poAuBIIuiics B 1822 roqy
B CEMbE HEMEKOA3bIUHBIX (hepMepoB B MopaBuu, KOTOpast B TO BpEMsI BXOWJIA B COCTaB ABCTPHII-
ckoii umniepun. EMy Oosbliie HpaBuIoch padoTaTh B caly MOHACTHIPS B BpHO, 4eM UCTIONHSATH 00sI-
3aHHOCTH MPUXOICKOTO CBSIIIEHHUKA: OH IJIOXO TOBOPHJI MO-YEIICKH, a U3-3a CBOEW 3aCTEHUUBOCTU
ObLT HE CJIMIIIKOM XOPOIIMM MactopoM. OH pelu cTaTh YYUTelIeM MaTeMaTUKU U €CTECTBO3HAHUSA,
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HO, K HECUACTBhI0, HECKOJIBKO pa3 MPOBAIMI KBATM(HUKAIMOHHBIE K3aMEHBI 1ae Mociie 00y4YeHHs B
Benckom yHuBepcutere. OcoOSHHO TUIOXOM pe3yJbTaT OH IMOKa3ajl Ha 9K3aMeHe 10 OMoJoruu 4.

He cnaB sk3amMeHsl B OCIEAHUI pa3 U HE MIMest JIYYIIero 3aHATHsI, MeHemb yIaiuics B MOHa-
CTBIPCKUI Cajl, TA€ MPHUHSJICS C HACTOSAIIEeN 0[P KUMOCTBIO IPOBOIUTH CEJIEKIIMIO ropoxa. Panee on
[JIaBHBIM 00Pa30M CO3/1aBaJl YUCTOMOPOIHbIe copTa. Ero pactenusi o61ananm ceMblo MpU3HAKAMU C
ABYMSI BapyallMsIMU: KeJThle WX 3eJIeHble CeMeHa, Oesble Wir (PUOJIETOBBbIE IIBETKH, ITTaAKHE HIIH
MOPIIHUCTHIE CEMEHa U Tak Jasiee. [TyTeM TIaTenbHOM CeNeKIMK OH MOJTy4all YUCTONOPOAHBIE pac-
TEeHUS1, Y KOTOPBIX, HAPUMED, ObLIM TOJIBKO (PUOJIETOBbIE IBETKH UM TOJIBKO MOPIIMHUCTHIE CEMEHa.

B cnenyromem rony oH MpUCTYIHT K HOBBIM OIBITaM M HAYaJl CKPEIIMBATh PACTEHUSI C PA3HBIMU
MPU3HAKAMH, HATIPUMEP pacTeHus1 ¢ OSJIBIMU IIBETKAMH M PACTeHUSI C (PHOJIETOBBIMU IIBETKAMH. DTO
OblTa TspKeelmas 3a1ada: MeHaemo NpuxoauIoch MUMNIIaMH YAAIATh BCe TBIYMHKU PACTEHUS U
KPOILEYHON KUCTOUKOM MEPEHOCUTD MbUIBILY.

Ero onbIThl ipuHECN CyIbOOHOCHBIE Pe3y/IbTaThl, YIUThIBasl, YTO Toraa nucan dapeun. [Tpu-
3HAKU HE CJIMBAJMCh. BBICOKME pacTeHUs MPH CKPEIMBAHUY C HU3KMMH HE JaBaJIi IIOTOMCTBO Cpel-
HEll BBICOTHI, a MPH CKPEIIMBAHUM PACTEHUI C (PHOJETOBBIMH I[BETKAMH C PACTEHUSIMU C OEJIBIMU
[[BETKAMU HE MOy YaIUCh PACTEHHUSI C OJIeJHO-TTMIIOBBIMHU [IBETKaMU. Bce TOTOMCTBO BBICOKUX U HH3-
KHX PacTeHHi ObUIO BHICOKHMM, a TIOTOMCTBO PaCTEHHIA C (PUOIETOBBIMU U OSJIBIMH [IBETKAMH JaBAJIO
TOJIBKO (prOsIeTOBbIE IIBETKU. MeH ie/ib Ha3Bal Mpeodialaloniie MpU3HaKU JIOMUHAHTHBIMH, a TIPU-
3HAKH, KOTOpbIE HE TIOJTyYaIi IPUOPUTETA, — PELIECCUBHBIMH.

Eme 6onee 3HauMMOe OTKPBITHE TIPOU3OILIO CACAYIOIIUM JIETOM, KOIZIa OH TOyYrII TIOTOM-
CTBO OT CBOMX T'MOpHIOB. XOTS B TIEPBOM IMOKOJIEHUH TUOPHUIBI TIPOSIBIISLIA TOJIBKO JOMHHAHTHbIE
MPU3HAKY (TaKue Kak (prOJIeTOBbBIE IIBETHI U BHICOKHE CTEOJIN), PELIECCUBHBIN MPU3HAK BO3BpALIAJICS
B CJIeIyIoIeM nokojieHnu. B 3anmcsax Menens Ha0monanach 3aKOHOMEPHOCTb: BO BTOPOM TTOKOJIe-
HUM TOMUHAHTHBIA TIPU3HAK MPOSIBIISUICS B TPEX U3 YETBIPEX CIIyYaeB, a PEIIECCUBHBINA — B OJHOM.
Korna pacrenue HacneoBaso 1Ba JOMUHAHTHBIX BAPUAHTA T'€HA WM JOMUHAHTHBII U pElieCCUBHBIN
BapUAHTBHI, TPOSIBIISIICS IOMUHAHTHBIN Npu3HaK. Ho eciii oHO moyyasio Ba periecCBHBIX BapuaHTa
reHa, TO MPOSIBIISJICS MEHee paclpoCTpaHeHHbIA MPU3HAK.

PasButnio Hayku criocoOcTByeT myonuuHocTh. Ho cMupeHHsIn MoHax MeHielb, Ka3anochk, C
caMoro poskJieHust ObUT HeBUAMMKOM. B 1865 romy oH mpeacTaBuil CBOIO CTaThio, pa3OUTYIO Ha /IBe
YaCTH 115 IBYX €XKEeMECSIHBIX 3ace/laHuil, COpoKa (pepmepam u cesekimonepam u3 OO0IecTsa ecre-
CTBOHUCIIBITaTENel B BpHO, KOTOpOE BHOCEACTBUM OMyOJIMKOBAJIO €e B CBoeM exeronHuke. Ha Hee
noutu He ccputamch 1o 1900 rona, korjua ee cCHOBa OOHAPYKWIM YUEeHbIE, IIPOBOIUBIIIME TIONOOHbIC
SKCTIEPUMEHTHI .

Otk peiTisi MeHzes ¥ ero MocieioBaTeNiei MpUBeITH K MOsIBJICHUIO KOHIIETIIMY HACTIe/ICTBEH-
HO €IMHHIIBI, KOTOPYIO JaTCKHii 60TaHiK Bubsrensm Moxanccen B 1905 rofy Hassan “resom”. Oue-
BUJIHO, CYILIECTBOBAJIA HEKasi MOJIEKYJ1a, B KOTOPOH coiepikaiach 3anm@poBaHHasT HACTIEACTBEHHAS
uH(popmaiys. MHOTue NecATHIeTUsI yYeHble TIIAaTeIbHEHIIIM 00pa3oM M3yvaid KUBbIE KIIETKH,
MIBITASICH OTIPEAEIUTD, YTO ITO 32 MOJIEKYJIA.

1 Momumo pabor Mykepmxu, [Ixancona n CrepreBaHTa, IIpH MOATOTOBKE pasjena o MeHpene ucronb3oBanach KHAra Robin
Marantz Henig. The Monk in the Garden (Houghton Mifflin Harcourt, 2000).

15 Erwin Chargaff. “Preface to a Grammar of Biology” I/ Science, 14 mas 1971 r.
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Yorcon u Kpuk ¢ monensio IHK, 1953 roa
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I'naBa 3. ITHK

CHavana y4eHple TMOJarajid, YTo HOCHTENSIMU T€HOB BBICTYNAIOT OeJNKU. B KOHIlE KOHIIOB,
OeJIKM BBITIOHSIOT OOJIBIIMHCTBO BaXKHBIX 33/1a4 B oprann3Max. Ho mozxe yueHble yCTaHOBHJIH, UTO
pabouMMU JIOMIAIKAMK HACJIEICTBEHHOCTH BBICTYMAIOT JPYTUe paclpOCTpaHEHHbIE B KUBBIX KJIET-
Kax BEIIECTBAa — HYKJIEMHOBBIE KMCJIOThl. DTU MOJIEKYJIBI COCTOAIT U3 caxapa, (pocaToB U YEThIpEX
BEIIIECTB, HA3bIBAEMBIX OCHOBAHUSIMU, KOTOPBIE CBsI3aHbI B 1IeTT. OHM OBIBAIOT IBYX TUIIOB: PUOOHY-
kienHoBas kuciora (PHK) u moxoxas mosiekysa, B KOTOPOM HEAOCTaeT OJHOIO aToMa KHUCIIOpoJa,
B CBSI3M C YeM OHa HasbiBaeTcs JIe30KcuprOoHyKIenHoBoi kuciotoi (JIHK). C Touku 3peHus 3Bo-
JIOIVH KaK IPOCTEHUIITNI KOPOHABUPYC, TAK U CIIOKHEUIIINIA YeJIOBEK, IO CYTH, MPE/ICTABISAIOT COOO0M
yIaKOBaHHbIE OeJIKaMH MOYJ/IU, COAepiKallie TeHeTUIECKUI MaTepuall, 3aKOAMPOBAHHBIA B HYKJIe-
MHOBBIX KMCJIOTaX, U CTPEMSILIUECS K €r0 BOCIPOM3BOICTBY.

IlepBoe otkpbiTHE, IO3BONMMBILIEE pasmisaneTh B JJHK penosutopuii renernyeckoit uHgopma-
1uu, ObUT0 caenano B 1944 roxy 6roxumukoM OcBajibaoM DBepH U ero kojuieramu u3 Pokdesiepos-
ckoro yauBepcuTeta B Helo-Vopke. Onu Beaemam JHK u3 mraMma 6akTepuu, CMeNay ee ¢ Apy-
I'MM IITaMMOM U IpofieMOHCTprpoBaiy, uto JJHK BbicTynaeT HocuTenem HacieayeMblX U3MEHEHMIA.

UroObl cenaTh CIEIYIONUN IIar K PelieHUI0 3arajky KU3HU, HEOOXOOUMO OBUIO TOHSITS,
kakuMm oOpazom [JHK nepenocut ungopmarmio. [ 3TOro nNpuiuIioch HAWTH MpU3HaK, (pyHIaMeH-
TaJIBHBIN JU1s1 BeeX TaiH npuponsl. M3yuus crpykrypy JHK — To, Kak atoMsl CBA3BIBAIOTCS IPYT C
APYroM M MOJIEKYJIa Kako (hOpMBI TIOSTy4aeTcsl B pe3yJIbTare, — MOKHO ObLIO IMOHSATH, KaK OHa pado-
TaeT. Perienne 3ol 3agaun noTpedoBano oObeAMHEHUS TPEX HAYYHBIX JAUCIUIUINH, TOSBUBIIUXCS
B XX Beke: FeHeTUKHU, OMOXVMUH U CTPYKTYPHOU OUOJIOTHH.

:xeniMc YOTCOH

Jxerimc YOTCoH, BeIpociil B Ynkaro, B ceMbe Mpe/ICTaBUuTeN el cpeTHero Kiacca, 0e3 Tpyna
YUWJICSA B TOCYJAPCTBEHHOM INKOJIE M OTIMYAJICS JbSBOJILCKUM YMOM M XUTPOCTBIO. DTHM 0OBSIC-
HsJTaCh €ro MHTEJUIEKTyalbHasi Aep30CTh, KOTOpasi BIOCEACTBUM CIIyKUIa eMy JOOpYyio ciykOy B
Hay4HOU pa®oTe, HO 3aTPyAHSIIA ISl HETO OOIIeCTBEHHYIO JAeSITeIbHOCTh. BCIO )KU3Hb OH CKOPOTO-
BOPKOM BhIJJaBaJT OOPBIBKU (ppa3, IEMOHCTPHUPYS CBOKO HETEPIIETUBOCTh U HECTIOCOOHOCTH (DUITBTPO-
BaTh UMITYJIbCUBHBIE Cy:KAeHus. [To3:xe OH cKazall, YTO poauTesH MPEnofaiv eMy BaKHENIIIUNA YPOK:
“JIuniemepue B CTpeMJICHUU K OOIIECTBEHHOMY OOOPEHHIO TIOJIphIBaeT yBaxkeHue k cede”. OH mpe-
KpacHo 310 ycBows1. C JIeTcTBa M /10 TIIyOOKOW CTapOCTH OH BCETAa OCTABAJICS KAaTETOPHYEH, Jaxe
Korja ObUT HEeTIpaB, ¥ M3-3a 3TOTO €ro MoBeIeHHe MOPOoi Ka3aaoch OOIIECTBY HETTPUEMIIEMBIM, HO 3aTO
y HEro He BO3HUKAJIO MpoOieM ¢ yBaxkeHHeM K cebe'®.

B netrctBe oH 000%a HAOMIONATH 3a MITUIIAMU W, BBIUTPAB TPY BOEHHBIX OOMTAIllUKU HA PaJIdo-
niepenave Quiz Kids, oH Kynuin Ha HUX OMHOKJIb (upMbl Bausch & Lomb. OH mogHUMAJCs 10 pac-
CBeTa, YTOOBI OTIIPABUTHCS C OTIIOM B JIKEKCOH-TIApK, TJIe /IBa Yaca MCKaJl PeIKUX IEHOYEeK, a 3aTeM
Ha TpamBae yezxkan B JlabopaTopHyio KOy mpyu UMKarckoM yHUBEpPCHUTETE, Iie YIMIOCh MHOXe-
CTBO OJJAPEHHBIX JICTEH.

B mATHAAUATh JICT OH IOCTYIIHUII B YukarcKkumu YHUBEPCUTET, I'IC TNIAHUPOBAJI ITIOCTABUThL Ha
CBOIO JTIOOOBB K MTHUIIaM, N30€XkaB HeOOMMOIN M XMMUH, U CTaTh OpHUTONOroM. OJHAKO Ha MOCTIe-

1 Mpy noaroToBKe 9T0ro0 pasena s OMMPAICs Ha MHOXECTBO CBOMX MHTEpBBIO ¢ JIKEAMCOM YOTCOHOM, IIPOBEICHHBIX B PA3HbIC
rofibl, U ero KHury “JIBoiHas cripaiib”, BIEpBbIe ONMYOIMKOBaHHYIO B usnarenbcrse Atheneum B 1968 rogy. 51 takxke oOparaics
K kHure The Annotated and lllustrated Double Helix, compiled by Alexander Gann and Jan Witkowski (Simon & Schuster, 2012),
B KOTOPYIO BOIIM ITUCbMa ¢ onucanueM Monenu JJHK u npyrue nononHurensHble MaTepuasl. Kpome Toro, npy moaroToBke 3Toro
pasjiena ucrosbp30Batuch padoTsl James Watson. Avoid Boring People (Oxford, 2007); Brenda Maddox. Rosalind Franklin: The Dark
Lady of DNA (HarperCollins, 2002); Judson. The Eighth Day; Mukherjee. The Gene; Sturtevant. A History of Genetics.
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HEM Tofy OOyUYeHHsI OH MPOUYUTAT KHUTY “YTO Takoe Ku3Hb?”, B KOTOPOW CIEIUAUCT TIO0 KBAHTO-
Boii (puzmke DpeuH Llpeaunrep odpamiancs kK OUONIOrUu, yTBEPKAast, 9YTO OTKPBITHE MOJIEKYISIPHOM
CTPYKTYpbI F€Ha MOKAKET, KAaK UIMEHHO OH Iepe/laeT HaCIeICTBEHHYI0O NH(POPMALIMIO U3 TIOKOIEHUS
B nokosieHue. Ha crenyioree yrpo YOTCOH B351 KHUTY B OMOIMOTEKE M C TeX Mop ObUT OIep:KUM
CTpEMJIEHUEM TOCTUYb I'EH.

Ero onieHKu ocTaBJIsl/Iv enaTh JIy4Ilero, I03TOMy €ro He NpUHSUIM B acnupanTypy Kanrexa, a
lapBapn He pan emy cruneHauo!’. OH noctynwi B IHIMAHCKWIA YHUBEPCHUTET, PyKOBOJICTBO KOTO-
POro — or4acTy 6;1arogapsi MPUBJICYESHHUIO EBPEEB, C TPYIOM IMOTYUYaBIIHMX MOCTOSIHHbIE JOKHOCTH Ha
Bocrounom nobepeskbe, — chopMUpOBAIO OJHY U3 JYUIIUX B CTpaHe Kadeap reHeTHKH, rae pado-
Ty OyayIui HoOeNeBCcKuit taypeat ['epman Ménnep u utanbssHckuii smMurpant CanbBagop Jlypus.

Ion pykoBoactBom Jlypuu B acnupanType YOTCOH u3ydai Bupychl. Camu 1o cede 3Tu Kpoley-
HbIe HOCHTEJI TeHETUYECKOro MaTepuana, 1o CyTd, Oe3:)KU3HEHHBI, HO, BTOPrasiCh B )KUBYIO KJIETKY,
OHU 3aXBaTbIBAIOT €€ MEXaHW3M M HAUMHAIOT pa3MHOXkathcsl. [Ipoliie Bcero n3yyars BUPYChl, KOTOpbIE
atakyloT 6akTepun. Takue BUpYyCHl Ha3bIBAOTCSA “paramu’” mim “OakTepruodaraMu’, TO eCTb MOKHUpa-
TEJISAMH OaKTepHid (3aIIOMHHTE STOT TEPMHUH, TIOCKOJIbKY OH BCTPETHUTCSI HAM CHOBA, KOTJla peub MOM-
net 06 otkpbitur CRISPR).

YotcoH Bomesn B cozaanHyo Jlyprei Mex IyHapOoIHyIo TpyIITy OUOIOroB — “(haroBylo rpymiy”.
“Jlypus orpeneneHHO CTOPOHUIICS OOJBIITMHCTBA XMMHUKOB, OCOOSHHO YeCTOIOOMBBIX BBIXOJIICB U3
mkyHrneit Helo-Mopka”, — BeriomuHan Yorcon. Ho Bekope Jlypust OHs, 4To n3ydeHue (haros npeji-
noaraer ooparieHre K XUMHUH, U TIOTOMY TIOMOT YOTCOHY HaWTH MOCTAOKTOPCKYIO TIOZUIIHMIO IS
u3yueHus xumun B Konenrarene.

Bechoit 1951 roga, yroMmieHHBIN Hepa300OpUMBBIM OOPMOTAHUEM XUMHKA, KOTOPBIA PYKOBOAMI
ero oOydeHreM, YOTCOH oTmpaBwics u3 KornenrareHa Ha ycrpoeHHyo B Hearosne koH(epeHInio o
MOJIEKyJIax, OOHAPYKUBAEMBbIX B JKUBBIX KJIETKax. BOMBIIMHCTBO BBICTYIUICHU! OH IIPOITYCTHJI MHMO
ylIei, HO 3arHTepecoBasIcs JieKiuen onoxumuka Mopuca Yunkunca u3 KoponeBckoro komiemxa
Jlonpona.

YunkuHe ObUT CHENMATUCTOM MO KpUCTaJUIorpauyl U PacCesiHUI0 PEHTTeHOBCKUX JIydeu.
WubiMu crioBamMu, OH Opajl KUIKOCTb, HACHIIIEHHYIO MOJIEKYJIAMH, TTO3BOJISUT €1 OXJIATUTLCS M OUH-
a1 pOpMUPOBABIIIMECS] B HEW KPUCTAJUIBL. 3aTeM OH M3yvas ux cTpykrypy. Eciu ocemats npea-
MET IO/l Pa3HBIMU YIJIAMU, MOKHO OIPEAEIUTh €ro CTPOEHHE MO TeHsIM, KOTOPble OH OTOpachIBaeT.
CrenmanucThl o peHTTeHOBCKOHN KpHUCTaUTorpadpuu MpHOeraioT K MogloOHOMY METOJLy: OHU IPOCBe-
YMBAIOT KPUCTAJLJI PEHTT€HOBCKMMH JIy4aMH CO MHOKECTBA Pa3HbIX YIVIOB U (PUKCUPYIOT BO3HUKAIO-
1€ TeHU U AugpakLMOHHble KapTUHbL. Ha cnaiine, KOTopelil YUIKMHC MOKa3ajl B 3aKII0UUTEIbHON
4yacTH CBOEro BhICTyIUIeHUs1 B Hearone, onuckiBanoch npumMeHenue 3toi texuuku k JTHK.

“U BOpyr MeHs 3aMHTEPECOBAJIa XMMUS, — BCIIOMUHAJ YOTCOH. — I 3HaJ1, 4TO IreHBl MOT'yT KpH-
CTAJTU30BAThCS, a CJAEAOBATEIBHO, JOJKHBI 00/1aJaTh MPABIIBHON CTPYKTYPOM, U3YUUTh KOTOPYIO
MOHO OBLIIO HEXUTPBIM criocodom”. Crieylomue nmapy JHeid YOTCOH TBITAJICS MOMMaTh YHIIKUHCA,
HaJesiCh BHIIIPOCHUTH Y HETO MpUIJIallieHue padoTaTh B €ro JaOOpaTopyu, HO y HEr0 HUYEro He BBIIILIO.

®psucuc Kpuk

Bwmecto atoro ocenpio 1951 roga YOTCOH 3aHs1 NOCTAOKTOPCKYIO no3uluio B KaBeHuiickon
nmaboparopr KeMOprIKCKOro YHUBEPCUTETA, KOTOPYIO BO3IJIABIISUT BEAYIIUIA CIIEIMAIUCT MO KPH-
crajuiorpacum c3p Jloypenc Bparr. K Tomy MoMeHTy mponuio yxe 6ojiee TPUIIATH JIET C TeX Iop,
kak Bparr cran cambiM MostofpIM Jlaypeatrom HoOenleBCKo# mpemMun B HayYHBIX HOMUHAIIUAX (KOTO-

' xancow yreepiaet, uto Yorcona He npussuma B lapap, Cam YOTCOH cKasas MHe, a Takke Hanucan B Kuure “VsGeraiite
3aHyZCTBA”, YTO OH HOCTYIIWI B YHUBEPCUTET, OHAKO HE MOMYYMII HUA CTUINCHINH, HU (DMHAHCHPOBAHMSI.
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PBIM OH U OCTaeTcs Mo cell ieHb)'S. OHU ¢ OTIIOM pa3/esviIi MPEMHIO, OTKPBIB OCHOBOIIOJIAT AIOIITHIA
MaTeMaTU4eCKUd 3aKOH, B COOTBETCTBUU C KOTOPbIM KPUCTAJLJIbI TPEJIOMIISIIOT PEHTTEHOBCKHUE JTyUH.

B Kapenaumicko#t naboparopun YoTcoH no3Hakomuiicsi ¢ ®@psncucom Kpukowm, u Tak cio-
JKUJICS OMH U3 CaMbIX CHJIbHBIX Hay4YHBIX AY3TOB B UCTOpHU. bUOXMMUK-TeopeTHK, Kpuk mporen
Bropyio MupoBY10 BOIHY 1 JOXKWJI 10 COJTMIHBIX TPUALIATU LIECTH JIET, TAK U HE MTOTY4MB JOKTOPCKYIO
crerieHb. TemM He MeHee OH ObLT JOCTAaTOYHO YBEPEH B CBOMX MHTYUTUBHBIX JIOTQ/IKaX U JOCTATOYHO
OecrieueH B OTHOIIEHNH ycTosBIIUXCs B KemOpuke mpaBui oBeaeHus1, YTOObI ONPaBJIATh HETOY-
HOCTH B PacCyKJEHHUSX KOJUIET U 3aTEM XBAJIUTHCS STUM. YOTCOH Havaul “/IBOMHYI0 crivpalib” ¢ 3a11o-
MUHAIOIIEToCs Mpeiokenust: “S Hukoraa He Buen, utoosl Ppancuc Kpuk gepxkaiicss cKkpoMHO™ 12,
TakuMmu ke cI0BaMH MOKHO OBUIO OMHUCATh U TIOBEJICHUE CaMOro YOTCOHA, M IBOE YUEHBIX OOJIbIIe
APYTUX KOJJIET BOCXHMINAIMCH HECKPOMHOCTBIO ApYT apyra. “FOHoleckas caMOyBepeHHOCTb, Oe3ka-
JIOCTHOCTb ¥ HETEPITUMOCTh K HEOPEKHBIM pacCyKIEHUSAM ObUIM y HAC B KPOBU ™, — BCIIOMUHA KpuK.

Kak u Yorcon, Kpuk cumran, yro orkpsite crpykrypsl JHK mact kimou K 3aragkam Haclie-
noBaHus. Bckope oHM cTayim BMecTe o0eliaTh B BUIABIEM Bujbl made “Opern” Bo3je JadopaTopHid,
I71e HeMPUHYKAEHHO 00T/, 3aKYChIBasI MACTYIIBUM MUPOroM. Kpuk oTimvaics rpoOMKIM CMEXOM,
KOTOpBIN OTBIIeKas capa JloypeHca, 1 motomy YotcoHy v KprKy Bbiaeauau cOOCTBEHHbI KaOUHET.

“OHy ObUTM KOMILUIEMEHTAPHBIMUA HUTSIMH, KOTOPBIE CBSI3BIBAIM HETIOYTUTEILHOCTh, CKJIOH-
HOCTb K (PUIVISIPCTBY M HEMMOBEPHAsl OCTPOTa yMa, — OTMETWJI icatenb U Bpad Cuagxaprxa Mykep-
mku. — OHM THYIIAIMCh aBTOPUTETOB, HO KaXAaMu Ux ofoOpeHust. OHM CUMTAIM MpeCTaBUTENeH
HAyYHOU JIUTHI HEJICTIBIMU U JIUIIIEHHBIMU BOOOPAKEeHHs1, HO BCE ke 3HAJIH, KaK MPOOUTH ceGe T0pory
B 3T Kpyru. OHM BUJEIM B ceOe UCTMHHBIX OTIIEMNEHIIEB, HO YIOTHee Bcero ceOsi UyBCTBOBAIH BO
BHYTPEHHHUX JIBOPHKAX KEeMOPHIUKCKUX Koyutemxkeil. OHM ObLTM CaMOITPOBO3IVIAIIEHHBIMH LTy TaMU
IpU ABOpE Ty pakoB” 2.

Broxumuk u3 Kanrexa JlaitHyc [ToMHT TOJNBKO YTO MOTPSIC HAYYHBIA MHUP U MTPOJIOKUI cede
nyTh K nepBori HoGeneBcko# mpeMun, 3yunB CTpOeHHE OETKOB C TIOMOIIBI0 PEHTTEHOBCKOW KpH-
crajutorpaduu, CBOMX MPeCTaBIeHUI O KBAHTOBOM MEXaHUKE XMMUYECKUX CBSI3eU U JJETCKOTO KOH-
crpykropa Tinkertoy. Obenas B “Opne”, Yorcon u Kpuk mbITanuch npuayMarhb, Kak IPUMEHUTD Te
e XUTPOCTU U oOorHath [lonmHra B roHKe K OTKpHITHIO cTPyKTYphl [JHK. OHM naxe mopyuwan
COTPYJHUMKAM MHCTPYMEHTAJIbHON MacTepckoil KaBeHOUIICKol 1a0opaTopur BhIpe3aTh KECTSHbIC
TUIACTUHKY ¥ HAape3aTh MEAHYIO MPOBOJIOKY, YTOOBI C MOMOIIIBIO HUX MPEACTAaBUTh aTOMBI U APYTHUe
KOMITOHEHTHI B HACTOJIHOW MOJIEJIH, C KOTOPOH TVIAHUPOBAIU PadOTaTh, TOKA BCE IEMEHTHI M CBSI3H
HE BCTaHyT Ha CBOM MECTa.

OpHUM M3 MPENSTCTBHNA ObLIO TO, YTO MM MPEACTOSIIO 3alUTH Ha Tepputoprio Mopuca Y-
KHHCa, TOro camoro ornoxumuka u3 Koponesckoro kosuieqxa JIongona, Kotopslil nokasan B Hearone
CIIeJJaHHBIM B PEHTTEHOBCKUX Jiyyax cHUMOK Kpuctaiuia JJHK, 3aunrepecosasimii Yorcona. “@pan-
CHC HE MOT MTOKYCHThCSI Ha TIpoOieMy, pruHaieskaiyio Mopucy, n3-3a aHIIMACKOTO NPe/ICTaBICHUS
0 YeCTHOM urpe, — Hanucaa YorcoH. — Bo ®panimu, rje noHATUsl «4ecTHask Uurpa», no-BUANMOMY,
HE CYILECTBYET, MO00Hast TPYJHOCTh BoBce He Bo3HUMKIIA Obl. B Coenunennsix Illtatax HU 0 yem
MOI0OHOM M BOITPOCA HE BCTaHET .

Mesxay TeM YWIKWHC, Ka3ajlochk, He crenmi odorHath [lommHra. OH oka3ayicsl BOBJIEYEH B
HEeyHOOHbII BHYTPEHHUI KOH(IMKT, OMTHOBPEMEHHO ApaMaTU3MPOBAHHBIN U CBEJCHHbIN K OaHATBbHO-
CTU B KHUT€ YOTCOHA, CTOJIKHYBIIIUCH C TAJTAHTJIMBOM KOJIIerol, kotopasi B 1951 rogy Tonbko mpuiiuia
padorats B KoponeBckuii kowiemxk JIoHnoHa: 1o Obiia Pozamuna ®pankiuH, 31-1eTHAS aHIU-

18 CambIM MOTOIBIM HOGE/ICBCKIM naypearoM crasia Manana FOcydaait u3 [lakucrana, kotopas nomyumia [Ipemuio mupa. OHa
ObLia paHeHa 6oeBrKamu aBrxeHus “Tamuban” U crajia GOPIIOM 3a MPaBO JEeBOYEK Ha 0Opa3OBaHHe.
19 31eck u manee “IIBoiiHas1 cripais” nuTHpyercs B epeBope M. BpyxHosa u A. MopaaHckoro.
20 Mukherjee. The Gene. p. 147.
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CKasl CIeIMAMCTKA N0 OMOXMMUH, OCBOMBIIAS TEXHUKU PEHTIEHOBCKOHM IU(paKIuu Ha yueOe B
[Tapuxe.

Ei1 o6emainu, uro B KoposneBckoM KoJTe/ ke OHa BO3IIaBUT KoMaH 1y 1o u3ydyenuio JJHK. Y-
KHMHC ObLT Ha YeThIpe Tofla cTapiie Hee U yxke 3anumaics uccnenosanusivu JJHK, a notomy nona-
raji, uro OpaHKIMH CTAHET ero MJaJIIel KOJJIErol U IOMOXKET eMy C PEHTT€HOBCKOW AudpaKkiIrei.
B pesynbrare cinoxuaack B3ppIBOONACHAS CUTYalUsl: Yepe3 HECKOJIBKO MecsleB YUIKUHC U Dpan-
KJIMH YK€ TIOUTH He pasroBapuBaiu Apyr ¢ gpyroM. Cekcucrckas crpykrypa KoposeBckoro kosie-
IKa JIMIIb CIOCOOCTBOBAJIA UX PAa30OIIEHHIO: 7S TIperofiaBaresieid Obu1o 00yCTPOEHO JIBE TOCTUHBIX
— OHAa JUIsl MYK4MH, Apyrasi Jjs KeHIIVH, IpU4YeM IOCeqHssl COBCEM He pacronaraia K nocerie-
HUIO, a TIepBasi TO M JIeJI0 CTAaHOBMJIACh MECTOM TPOBE/ICHHSI U3bICKAHHBIX 00OEI0B.

dpankarH ObUIa YBJIEUEHA HAYYHOW padoToi 1 ofieBaiach CKpOMHO. B cBsI31 ¢ 3THM OHa cTaj-
KMBaJIaCh C HETIOHUMAHHUEM aHITIMACKUX KOJUIET, CKJIIOHHBIX K SKCLIEHTPUYHOCTH Y IIPUBBIKIINX pac-
CMaTpHBATh KEHIIMH KaK CEKCYaJbHBI OOBEKT, YTO OTYETIMBO BHIHO B TOM, KaK €€ OIMCHIBAET
YotcoH. “HecMOTpst Ha KpyITHBIE YepTHI JIUIIA, €€ Hellb3s ObLIO Ha3BaTh HEKPACUBOM, a eyl ObI OHa
oOpariayia XOTh YyTOYKY BHUMaHHSI Ha CBOM TyaJIe€Thl, TO MOIJIa Obl CTaTh OYEHb MPHUBJIEKATEIHLHOM, —
ncan oH. — Ho ee 310 He nHTepecoBasio. OHa HUKOIIA He Kpacuia ryd, 4ToObl OTTEHUTh CBOM Tpsi-
MBbI€ YEpHBIE BOJIOCHI, ¥ B TPUJLIATH OJIMH IOl OJ€BAJIACh TOUHO aHIJIMICKAs IIKOJIBHULIA U3 TTOPO/IbI
«CUHHX UYJIOK»”.

®paHKIMH OTKa3bIBAIACH JEUTHCS ¢ YWIKUHCOM U BOOOINE ¢ KeM-TMOO CHUMKAMH, TOJTy-
YEHHBIMU C TOMOIIBI0 PEHTIEHOBCKOM audpakimu, HO B HOsiOpe 1951 roma pemmna BBICTYIUTD
C JIEKLIMer, YTOOBI COOOIIUTh O pe3y/bTaTaX CBOMX MCCIIEAOBAHUHA. YUIKUHC MPEJIOKUIT YOTCOHY
Mo TakoMy ciiyvaio npuexarts B Jlonmon u3 KemOpumka. “Ha ee mokian coOpasioch YeoBeK MmsT-
HaJaTh, — BCIIOMUHAJI YOTCOH. — BbicTpas v HepBHasi MaHepa ee pe4d BIOJIHE FapMOHUpOBaJIa C
JIMIIEHHBIM YKpaIlIeHU CTApUHHBIM JICKIIMOHHBIM 3aJI0M, I7Jie Mbl cuziesii. B ee cioBax He ObUIO U
TEHU TEIUIOThl WM KOKeTCTBa. Ml Bce-Taku OHa He NoKa3ajlach MHE COBCEM HEMHTEPECHOM: BpeMs OT
BpPEMEHU 51 HAYMHAJT TIPUKU/IBIBATh, KaK Obl OHA BBIIVIsIAENA, €CJIM OBl CHsIJTa OYKH U CHesasa APYTyio
npuyecky. Ho Bckope s cocpeioTouniicst Ha pe3yJbrarax €e peHTreHOrpapuyeckux MCCieqoBaHUN
kpucrammueckor JHK”.

Crnenyiomum yrpoMm YotcoH nepeckasai jekiuio Kpuky. Toro paccepnuno, uro YOTcoH He
et 3aMEeTOK M IIOTOMY MOT JIMIIb B OOIIHUX YepTax U3JI0KUTh OCHOBHBIE Te3UChl PpaHKIIMH, B 4acT-
HOCTH TOBOpsI O cofiepkaHuu Bofibl, 00HapyxeHHoM eio B [JHK. Tem He menee Kpuk npunsiics yep-
TUTb I'paUKU, YTBEP:KAasi, UTO AaHHble PPaHKINH CBUAETEIbCTBYIOT O CTPYKTYpE C IByMs, TPEMS
WINA YEThIpbMs LIEMSAMH, 3aKpyUYeHHbIMU B cipasib. OH monarai, 4ro, NOUIpaB ¢ MOJENSIMU, OHU
BCKOpE CMOT'YT HaliTU OTBeT. Uepes Hellesno MM MOKa3ajioCh, YTO pEeIIEHUE HalJIeHO, XOTs HEKOTOpbIe
aTOMBI B CTPYKTYPE U CTOSUIN CITUIIKOM OJIM3KO JPYT K APYTY: TP LENH MeperieTaarch ocepeanHe,
a YeThlpe OCHOBAHMS BBICTYIAJIM U3 3TOI'O OCTOBA.

Toprpie cBOMM OTKpHITHEM, OHU TIPUTIACKIN YWIkrHca 1 PpaHkvH B KemMOpumk, 4To0s! TS
CMOTIJIM B3[JISIHYTh HA MOJIENIb. YUEHbIE TIPUEXali Ha CJIeAyIolee YTPO, U Mocjie KPaTKoro ooOMeHa
moGe3HoCcTsIMU KpuK mipe/icTaBuil UM CTPYKTYPY € TPOHHOM criupasibio. PpaHKIMH cpa3y 3amMeTHIa,
YTO B HEW eCTh U3bsAH. “BhI ommodaeTech, M ceivac st OObsCHIO TToYeMy”, — cKa3ajia OHa TOHOM pa3-
Jpak€HHOU yUUTEIbHULIbL.

Omna yTBepxkjana, yto caenaHsble e cHUMKM [JJHK He nokasbiBasin civpanbHOM CTPYKTYPBI
MosteKysibl. B 3ToM oHa oka3zanack HenpaBa. Ho /1Ba ipyrux ee Bo3pakeHus ObLIM BEPHbBI: N3BUBAIO-
IIMeCs] IeNy JOKHBI ObUTH HAXOOUTHCS CHAPYXKH, 2 He BHYTPU CTPYKTYPBI, ¥ TIpe/iiaraeMast MOJes b
coziepxkajia HeJOCTaTOUHOE KOMMYecTBO BOAbI. “Ha 310l cTaguu BRISICHUIOCh OAHO JOBOJIBHO HETIPU-
SITHOE OOCTOSITENILCTBO: 51 HEBEPHO 3aIIOMHUJI JAHHBIE O CONIEP)KaHUH BOJbI B ICTIOJIb30BaHHBIX Po31
oopasuax JJHK”, — cyxo ormeTnn YOTCOH. YUIIKMHC TOTYaC BCTa Ha CTOpoHY PpaHKJIMH U cKasall,
YTO €CJIM OHU Cpa3y OTIPaBATCS Ha BOK3aJl, TO YCIIEIOT HA JIOHJIOHCKUI MOe3], oTxoasimuii B 15:40,
Y OHM Ha HETO YCIIeJN.
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VYorcon u Kpuk He TOJIBKO NONaaM B HEJOBKOE MOJIOKEHUE, HO M OKA3aJUCh HA CKaMelKe
mrpaguaukoB. Cap JloypeHe pacnopsauics, 4Toobl OHU npekparvid padortats Hag JJHK. Mx neranu
11l CO3/1aHMS MOJIENIEN YIIAaKOBaJIM M OTIIpaBWIM B JIoHI0H YuikuHcy 1 OpaHKIIMH.

Cutyanuio i1 YoTcoHa ycyryouia HOBOCTh 0 ToM, uto Jlaiinyc [onuHr codupaetcs mpuexarb
u3 Kanrexa u mpovecTd JieK1uio B AHIVIMY, BeJjb 9TO HaBEpHSIKA MOATOIKHYJIO Obl €ro akTUBU3UPO-
BaTh COOCTBEHHBIE MONBITKUA OTKPHITh cTpyKTypy HJHK. K cuacthio, Ha momouts npumen [ocynap-
crBeHHbiil AenaprameHT CIIIA. B 1o Bpems B pasrape Oblla OXOTa Ha KPACHBIX U MPOIBETAT MaK-
Kapti3M, ¥ ITonMHra ocTaHOBUIH B asporopTy Huo-Mopka, riie y Hero KOoH(UCKOBAIN MACOPT,
MIOCKOJIbKY OH JIOCTATOYHO YacTO BBICKA3bIBAJICH B NOAAEPKKY Nauudusma u B PBP pemmnm, uro,
IyTEIIECTBYsS, OH MOXET CTaThb yrpo3oil /i crpaHbl. B utore IlonuHr He monyyumsia BO3MOKHOCTU
00cyIuTh paboTy MO KpUCTAIOrpaduu, MPOBOAMBINYIOCS B AHIJIMM, U 3TO MPUBEJO K TOMY, 4TO
CIHIA npourpaii B KOHKYpeHTHOH 00pbOe 3a oTKpbiTHe cTpyKTyphl JHK.

Yorcon u Kpuk cnequmu 3a padoroit I[Tonmura Gnaromapsi ero 1oHomy cbiny Iutepy, koto-
PbIi CTYAEHTOM padoTal B UX KEMOPUIKCKON JTa00paTOpru. YOTCOH HAXOIMJI €r0 IPUSTHBIM U JIPY-
xemoOubeM. “ITutep Bcerga ObUT TOTOB OOCYK/IATh CpAaBHUTEIbHbBIC JOCTOMHCTBA JEBYIIEK AHIIIUM,
MIPOYMX eBporercKux crpad u Kamudopuun”, — BcnomuHan oH. Ho ogHax sl B aekadbpe 1952 roga
1oHbIH [TosuHT Bomesn B 1abopatopuio, 3aKUHYJT HOTM Ha CTOJ M COOOIIMI HOBOCTb, KOTOPYIO OOsIICS
ycIiplaTh YOTCOH. B pyke OH Aepkajl MUCbMO OT OTIA, B KOTOPOM TOT YIIOMUHAJI, YTO OINpeaesTuI
crpykrypy JHK u cobupaercst onmyOnukoBaTh pe3yibTaThl CBOEH PaOOTHI.

Crarps Jlaitnyca [Tonunra npurnuia B KemOpuk B Hauane dpeBpais. [Tutep nepBbiM momydn
ee FK3eMIUIAP U 3arJIsTHYJ B TaO0paToOpHIo, T/e cKa3all YOTcoHy v KpuKy, 4To MoJesb ero oTiia Haro-
MUHAET Ty, KOTOPYIO OHU [TPOBEPSUIN: CIIUPAJIb U3 TPEX LIENel C OCTOBOM B LIEHTPE. YOTCOH BbIXBATHII
CTaThlo, JiexkaBiywo y [Iutepa B KapmaHe nanbsTo, M Haval yurtath. “U cpa3y s HO4yBCTBOBAJ YTO-TO
HeJIaJJHOe, XOTsI OIIMOKY HaIlles, TOJbKO KOrJa KaK ClefyeT pasrisiiesl pUCYHKU , — BCIOMHUHAJT OH.

VYOTCOH NOHsJI, UTO HEKOTOPbIe aTOMHBIE CBSI3U B npemsiaraeMoi [lonnHrom monenu Hecra-
ownbHbL. Korzna oH o6cyaui 31o ¢ Kpukom u IpyruMu coTpyaHUKaMH J1ab0paTopuy, OHU TPHUIILUIA K
BBIBOALY, 4TO [TONMMHT HormycTu cepbesHsbiil mpomax. OOpagoBaBIIMCh STOMY, OHH B TOT JIEHb 3aKOH-
YT PadOTY paHbIlie U OTHPAaBUIKCH B “Open”. “Mbi ¢ @paHcrcoM nonu B «Opes», IT00bl BBITUTD
3a Heygauy [lonuHra, — Harucan YoTtcoH. — $1 mo3Bosnil B3ATh MHE BUCKM BMECTO Xepeca’”.

“Cexper kNU3HI"’

OHM MOHUMAJIH, YTO HEJIb3s1 OOJIbIIe TEPSTh BPEMEHHU U COOMIONATh 3alpeT 3aHUMAaThCs TEM,
4TO Jena YWIKHMHC U PpaHKIMH. YOTCOH OoTnpaBwicsa B JIOHIOH, B3SIB ¢ COOOM KOIUIO ellle He
onyonukoBaHHoM cratbi [lonmuara. Korma on nmpuexan, YuiikuHca He 0Ka3aaoch Ha MeCTe, TIO3TOMY
oH 0e3 MpuIameHys BBUTWICS B saboparopuio PpaHKIIMH, KOTOpasi, CKIOHUBIIUCH HAJl CBETO-
BBIM KOPOOOM, TIPOBOIMJIA M3MEPEHUS 10 TIOCTIEAHUM U3 CBOMX Bce 0osiee YETKMX PEeHTTeHOBCKUX
cuuMkoB JTHK. OHa cepauTo B3mIsiHYJa Ha YOTCOHA, HO TOT MPUHSJICS NepecKa3blBaTh €l CTaThbio
ITonunra.

Heckonsko munyT OHM criopuid o ToM, MoxeT i JJHK umers crimpasibHyIo CTPyKTYpy, U
®dpaHKIMH NO-TIPEKHEMY COMHEBasIach B 3TOM. “f mepebus ee, 3asBUB, YTO CIIMPAIb — camasi Ipo-
crast KOH(pUTyparys 000! peryaspHOr MOTUMEPHON MOJIEKYJIbI, — BCIOMHHAN YOTCOH. — Po3u yxe
eJie CAepKUBajIach U, MOBBICUB TOJIOC, 3asIBIJIA, UTO MHE Cpasy cTaja Obl OYeBUIHA TIIYNIOCTh MOUX
CJIOB, €CJIM OBl 51 O3HAKOMMUJICS C €€ peHTreHOrpapUIeCKUMHK JaHHBIMU .
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Pozanmuna ®pankiiva
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“®ororpadusa 51”7

AtMocdepa Hakanmiach, KOrna YOTCOH CIIPaBEAJIMBO, HO HETAaKTMYHO OTMETWJ, uyTo PpaH-
KJIMH — MTPEKPACHBII 9KCIIEPUMEHTATOP, HO 100MIach Obl OOJIBIIINX YCTIEXOB, €CIIU Obl yMeJla COTpY/I-
HUYaTh ¢ TeopeTukamu. “BHe3anHo Po3u Becrasia n3-3a cTosa v HarpaBuiach Ko MHe. Onacasch, 4to
B SIPOCTH OHA MOKET MEHsI YAAPUTh, s CXBATUJI PyKOIUCh [1oJIMHra ¥ MOCTENIHO OTCTYIII K OTKPbI-
TOM JIBEpU .

PoBHO B TOT MOMEHT, KOra KOH(IMKT AOCTUT KYJIbMUHAIIUM, TPOXOAUBIIMN MUMO YUJIKUHC
NPUIIACHI YOTCOHA MOMKTH Yalo U YCIOKOUThesl. OH coolmmi, 4to PpaHKIMH cenaia HECKOIbKO
CHUMKOB BJaxkHOU popMmbl [THK, kOTOpBIE JaBaiu HOBbIE CBEIEHUS O CTPYKTYPE MOJIEKYJIbL. 3aTeM
VWIKMHC 3a11iesn B COCeHUI KaOMHET Y IIPHUHEC CHUMOK, KOTOPBIH BOIIIES B UCTOPHIO TTOJ] HA3BAHUEM
“®otorpacdust 51”. YWIKUHC MOMYYMT STOT CHUIMOK 3aKOHHBIM ITyTeM: OH ObLT HAy4HBIM PYKOBO-
AWTENEM CTYJIeHTa, KOTOpbIi TomMoran PpaHKIIMH ero cienarb. He cTosb 3akoOHHBIM ObUTO pelieHre
MIOKa3aTh CHUIMOK YOTCOHY, KOTOPBIH 3aItical HEKOTOPbIE KJTI0UYEBbIE TApaMeTPbl M300paKeHUs U 110
Bo3BpaieHny B KemOpumxk mopenmics ceoumu 3ameTkamu ¢ Kprukom. CHUMOK MOATBEPKAAN, YTO
dpaHkIMH ObLIa MpaBa, MPEANONIOKUB, YTO CTEPKHEBBIC LIS CTPYKTYPbl HAXOIATCS HE BHYTPH, a
CHapyXXy MOJICKYJIbI, KaK OIOPbI BUHTOBOM JIECTHUIIBI, HO ommoOasack, orpuras, uyro JJHK moxer
UMETh CIIUPAJIBHYIO CTPYKTYpPY. “BpocaBImiics B 11a3a YepHbIid KPeCT MOT ObITh JIMIIb Pe3yJIbTaTOM
COMPATIBHON CTPYKTYPBI”, — TOTYAC OTMETHJI YOTCOH. AHa/IU3 3aMeTOK PPaHKJIMH NMOKa3bIBAET, UTO
Jaxe Mocjie BU3KUTa YOTCOHA el OCTaBaJICs elle JOITHI MyTh K OTKPbITHIO cTpyKTyphl JTHK?!,

21 Rosalind Franklin. “The DNA Riddle: King’s College, London, 1951-1953” // Rosalind Franklin Papers, NIH National Library
of Medicine, https://profiles.nlm.nih.gov/spotlight/kr/feature/dna; Nicholas Wade, “Was She or Wasn't She?” // The Scientist, Apr.
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Cups B HeOTaruIMBaeMoOM BaroHe Ha oopatHoM myT B KeMOpumik, YOTcoH HaOpachBaI ujien
Ha nosisix rasetsl The Times. EMy npuiuiocs nepene3th 4epe3 3aJH1Ue BOPOTa KOJUIeKa, I1€ OH KW,
MIOCKOJIBKY MX yXKe 3aKpbUIM Ha HOub. Ha crenyiomee yTpo ol mpuien B KapeHauiickyio mabopato-
puio 1 BcTpeTut TaM capa Jloypenca Bparra, kotopbiii motpedoBalt, 4uToosl OHU ¢ KprukoM nepikasmch
nopasieiiie ot JJHK. OgnHako, yciblias, ¢ KakuM BOCTOProM YOTCOH PacCKa3bIBAET O TOM, UTO Y3HAI
B TIO€3/IKe, U BHSB €T0 JKEJIAHUI0 BEPHYTHCS K paboTe ¢ Moaessimu, cap JloypeHe asl cBoe coryiacue.
YOTCOH MUrOM CIYCTHIICS 110 JIECTHULIE B MACTEPCKYIO M IOITPOCUJI C/IENIaTh HOBbIE KOMITOHEHTHI /17151
MOJIEJIEN.

Bckope Yorcon u Kpuk nonyunnu HoBble fanHblie @pankiivH. OHa npecraBuiia OTYET O CBOEH
pabote B BputaHckuii COBET N0 MEUIIMHCKUAM UCCIIEOBAHUSIM, U OIMH U3 €r0 YWICHOB MOJIETUIICS UM
C y4eHbIMH. XOTs YOTCOH 1 Kpuk He Kpa gaHHble PpaHKIIMH B IIPSAMOM CMBICIIE, OHU ITPUCBOWIIN
ee paboty Oe3 ee pa3pelieHus.

K Ttomy Bpemenn YorcoH u Kpuk yxke HEInoxo noHumany, Kak ycrpoeHa mosiekyna JHK. B
Hell ObUIH [1Be caxapodocgarHble ey, KOTOpble N3BUBAJIICH, 00pa3ysl JBOMHYIO criipaib. V3 Hee
BBICTYNaJM YeThipe ocHoBanus JJHK: anennH, TUMUH, T'yaHUH ¥ IIATO3UH, KOTOPbIE CETOIHST OOBIYHO
o6o3HavaoT OykBamu A, T, G u C. YdeHsle mpuILM K corsiacuio ¢ PpaHKIMH HACYET TOTO, YTO OCTOB
HAaXOJWJICS CHAPYKH, 2 OCHOBAHUsI BHICTYIAIM BHYTPb, 00pa3ys CTPYKTYpY, HATIOMUHAIOITYIO BUHTO-
ByI0 JiecTHUITY. [1o3:ke YOTCOH mpu3Ha, caesiaB KaJKylo MOMBITKY MPOSBUTH JII0OE3HOCTD: “Takum
o0pa3oM, ee MPeXHsIs KaTerOPMYHOCTh OMUPAJIACh HA BITOJIHE JJOCTOBEPHBIE HAYyUYHbIE PE3y/IbTaThI, a
BOBCE He ObLJIa TYIBIM YIPSIMCTBOM (DEMUHUCTKH .

CHauasia OHY pellIv, YTO OCHOBAHHUS CTOAT B Mapax ApYT ¢ APYroMm, TO €CTh, HallpUMep, repe-
KJIaIHA 00pa3yeTcsi PH CBSI3M a[JleHUHA ¢ alecHHHOM. Ho omHax 161 YOTCOH MPUHSIICS UTPaTh C KOM-
OVHAIMSIMU, UCTIONb3Ysi COOCTBEHHOPYYHO BBIPE3aHHBIE U3 KapTOHA MO ocHOBaHui. “U BApyr
sl 3aMETWJI, YTO Mapa aJJeHuH — TUMUH, COEIMHEHHAs1 IByMsI BOJOPOIHBIMU CBSI3SIMU, UMEET TOUHO
TaKylo ke (popMy, Kak U rnapa ryaHuH — IUTO3MH, TOKE COeJUHEHHAs 110 MEHBILIEN Mepe ABYMs1 BOJIO-
ponHbIMU cBs3siMK” . EMy 1oBe3sio padoTath B 1a00OpaTopu, Tie TPYAWINCH YUeHbIe Pa3HBIX CIIEIH-
aJIbHOCTEH, M OIUH U3 HUX, CHIELMAIUCT 110 KBAHTOBOW XMMUM, IOATBEPINIL, UTO a[JICHUH ITPUBJIEKAET
TUMMH, a TYaHUH — OUTO3MH.

2003; Judson. The Eighth Day. P. 99; Maddox. Rosalind Franklin. P. 163; Mukherjee. The Gene. P. 149.
32



V. AtizekcoH. «Banomasiias KOI. ,H,‘/KCHHI/IC])CP ,H,'dyﬂHll, PEAAKTHUPOBAHUE T€HOMA U 6yﬂymee YECJI0BEYECTBA»

“F’ Criapermoie | L R—

QCHOBAHWA
AeHWH Tt
Tyarm LiuToauH
—- CaxapodrocaTHiii
oCTOH

Takast CTpyKTypa Mpearonarajia yIMuBUTeIbHYIO Belllb: IPU pa3iesIeHuH e MOTJI CaMOBOC-
MIPOU3BOIUTHCS, TOCKOJIBKY Kask/1asl TOJIOBUHA MEPEKJIaJHBI PUBJIEKasa K ce0e CBOEro eCTeCTBEH-
HOro naptHepa. MIHpIMU cioBaMU, Takasi CTPYKTypa MO3BOJIsi/Ia MOJIEKYJIE CAMOBOCIIPOM3BOAUTHCS U
nepegaBaTh UHGOPMAIMIO, 3aIIM(POBAHHYIO B €€ MOCIeJOBATEIbHOCTSIX.

YOTCOH BEepHYJICSl B MACTEPCKYIO M MOMPOCKIL, YTOOBI COTPYIHUKH IMOCKOPEE CIENIAIN YeThIpe
THIA OCHOBaHUH AJ151 Mozienu. K 3ToMy MOMEHTY MacTepa yke 3apa3uiIiCh €ro SHTY3Ua3MOM U Yepes
rapy 4acoB CIasuId CBEpKalolye MeTainueckue pparmentsl. Tenepb y YoTcoHa ObUIO Bce HEOOXO-
AMMOE, ¥ BCETro 32 Yac OH PACIONOKUI KOMIOHEHTHI TaK, YTOObI CTPYKTYpa COOTBETCTBOBAIA JaH-
HBIM PEHTTEHOrpa(prM U 3aKOHAM XMMUYECKOM CBSI3H.

B “[IBoiiHoii cnivpann” YOTCOH 3aMeyaTesibHO OMUCal 3TOT MOMEHT, JAOMYCTUB JIUIIb JIETKOE
npeyBennyenue: “PpaHcUC NPUHSIICS pacCKa3blBaTh BCEM, KTO ObUT B «Opiie», YTO Mbl PaCcKpbLIH
ceKper Ku3HU . PelieHue Ka3aaoch CIUIIKOM KPACUBBIM, UTOOBI ObITh BepHbIM. CTPYKTYpa UieaTbHO
COOTBETCTBOBaJIa (PyHKIIMK MOJIEKy/Ibl. OHa ymesa NepeHOCUTh KOJI, KOTOPBI MOIJIa BOCCO3aBarh.

33



Y. AiizekcoH. «Bznomasmas kox. [Jxennudep JaynHa, peaaktupoBaHue reHoMa 1 Oyjiyliee 4ejoBe4ecTBa»

Yotcon u Kpuk 3aBepimim padoTy HaJ CBOEH cTaThell B MOCEAHME BHIXOIHBIE MapTa 1953
rona. B Helt 6pu10 Beero 975 ¢ioB, HareYaTaHHBIX Ha MAITUTHKE CECTPON YOTCOHA, KOTOpasi COryIacH-
Jlach IOMOYb OpaTy, KOrja OH CKa3aJl, YTo “OHa TeM CaMbIM MPUMET yJacTHe B, ObITh MOXKET, CAMOM
CJIABHOM COOBITUHM B OMOJIOrMY co BpeMeH kHurd JlaperuHa”. Kpuk xoten no6aButh B paboTy pa3Bep-
HYTBII pa3fes O TOM, KaKUM 00pa30oM OTKPBITHE CKAXETCs] HA M3YUYEeHUH HACIIeIOBaHUsI, HO YOTCOH
yOeIuII ero, 4To KpaTkas KOHIIOBKa OyzieT Ooree BecoMor. Tak v poauioch OTHO U3 CAMBIX BaXKHBIN
npeaokeHuit B Hayke: “OT Hac He YKPBUIOCh, YTO MpecTaBIeHHbIe Maphbl MO3BOJISAIOT MPEATONo-
KUTh, KaK pabOTaeT MEXaHN3M KOMMPOBAHUSI T€HETHUECKOrO MaTepuana’.

HobGenesckyto npemuio B 1962 rony Bpyunnn Yorcony, Kpuky u Yunkuncy. @paHkinH He
MOIJIa €€ MOJTyYUTh, TOCKOJIBKY yMepiia B 1958 rogy B Bo3pacte TpUILIATH CEMU JIET OT paka SIMYHU-
KOB, KOTOPBIA, CKOpEe BCETO, Pa3BUJICS U3-3a MPOJOJIKUTEILHON padOThl C PEHTTEHOBCKUM U3JTyue-
HueM. Eciu Ob1 0Ha octasiach kuBa, HobeneBCKUil KOMUTET CTOJIKHYJICS Obl C HEJIOBKOW CHUTYAIIACH:
MIPEMHIO MOKHO JIEJIUTh He Oosiee YeM Ha TPU YacTH.

B xonie 1950-x romoB mnpousonuiv aBe peommoiuu. Marematuku, Bkmodas Kinona Illen-
HOHa U Anana ThlopuHra, Mokasajd, YTO BCIO MH(OpPMALMIO MOXHO 3aKOAWPOBATh ABOWYHBIMU
ugpaMy, Ha3bIBAEMBIMU OWUTaMHU. DTO TPUBEIO K IM(POBOH PEBOMIONMHU, KOTOPYIO MUTAIH
3aMKHYTHIE IIeNIM C ABYXIO3WIIMOHHBIMHU TMEepeKyovaresisiMi, oOpabdareiBaoimye WH(POPMAIHIO.
OpnHoBpemMeHHO YOTCOH M KpuK OTKpPBUIM, KaK MHCTPYKIMU 711 TIOCTPOEHUS KakKI0W KJIETKU B
Kak10i (hopMe KU3HU KOIMPYIOTCs YeThipexOyKBeHHbIMU rocenoBatenbHocTsvu JJHK. Tak Haua-
Jack MH(GOpPMAIIMOHHAs 310Xa, OCHOBaHHasA Ha nudposoM (0100110111001...) u reneTyeckom
(ACTGGTAGATTACA...) konupoBaHUU. XOJ UCTOPUN YCKOPUJICS MIPU CIIMSIHUY JIByX 9TUX PeK.
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I'naBa 4. O0yueHne OHOXNMHKA

JleBOYKH 3aHUMAKTCSA HAYKOH

Jxennudep JaynHa BrocneacTBUM MO3HAKOMUIIACh ¢ JlxeiMcoM YOTCOHOM, OT cltyyasi K ClIy-
yaio paboTasia ¢ HUM 1 yOeJiIach, HAaCKOJIbKO OH CJIOJKHBIN YeIOBEeK. B HEKOTOpOM pojie OH BBICTYMAT
B POJIM €€ MHTEJUIEKTYaIbHOTO HACTaBHHKA, ITOKA HE HAYMHAJI TOBOPUTD BEIIM, KOTOPBIE, Ka3aJIOCh,
npoucxoquiii ¢ TeMHol ctopoHsl Cuibl. (Kak kaniiep INanmatun ckazan Duakuny Ckaityokepy,
“reMHasi ctopoHa CHIIbl OTKPBIBAET MyTh K TAKUM CIIOCOOHOCTSIM, KOTOPBIE KOE-KTO CUMTAET HeecTe-
CTBEHHBIMH.)

Ho B miecrom kiiacce, BiepBble IPOYUTaB KHUTY YOTCOHA, Jlay/iHa HEe 3aMeTHIIa STUX CJI0KHO-
creii. OHa TIOHS1JIA, YTO MOKHO CJIOH 32 CJIOEM PACKPHITh MTPUPOTHYIO KPACOTY U, KaK OHA BHIPA3WIIACD,
“y3HaTh, KaK U MOYeMy BCE MPOUCXOAUT Ha caMoM (hyHAaMEHTaTbHOM U ITyOMHHOM ypoBHe”. JKu3Hb
COCTOUT U3 MOJIEKYJl. XUMHUYECKHE KOMIOHEHTHI ¥ CTPYKTYpPa MOJIEKYJI OTpPeesIsIoT UX (PyHKIMH.

Knura Yorcona Takxke Bcenwta B JlaynqHy 4UyBCTBO, YTO 3aHMMAThCSl HAYKOM MOXKET OBITh
BECbMa MHTEpecHO. PaHbllle, unTas o Hayke, OHa BUjena JuIlb “oTorpadum cepbe3HbIX MYKYUH
B Oenbix xanmarax u oukax”. Ho B “/IBoiiHoN criupaimu” ObUia MpeacTaBlieHa Oojiee spKasi KapTUHA.
“Braronaps eil s oHsJIa, YTO HayKa MOXKET ObITh OUeHb yBJIeKaTebHON. CTpeMsch pa3ragarh TaiHy,
TO U JIeJIO HaXOAMIIb MOACKA3KU. Y 3aTem ckiiaapiBaelb BMecTe KyCOuku Mo3auku” . Victopus Yor-
coHa, Kpuka 1 ®paHkiuH Obli1a UCTOPUEH O COTIEPHUYECTBE U COTPYAHUYECTBE, O B3AMMOACHCTBIU
JaHHBIX ¥ TEOPUH, a elle O KOHKYPEHIMHU ¢ APYTuMH JlabopatopusiMu. Bee nepeunciieHHOe Haluio
OTKJIMK B IOHOM cep/tie JaymHbl ¥ Ha BCIO )KU3Hb OCTAJIOCh € OJTM3KUM>2,

2 WHtepsbio aBTOpa ¢ [I)xeHHUDep daynHoii.
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B naboparopun [TomoHCKOrO KOJLTemka

B crapmmix knaccax y JlayaHsl MOsIBUIach BO3MOKHOCTbH TPOBOIUTH CTaH/IAPTHBIE OMOJIOTuYe-
ckue sxcrepuMeHTsl ¢ JJHK, B TOM umcie onbIT, B KOTOPOM OHa pa3pyliajia MoJIoBble KIETKU CaMIOB
JIOCOCS Y TIepeMelnBaa ux KJiIedKoe CoIepKUMOe CTEKJISTHHOM TNajovkor. Ee BIOXHOBISAIM SHEp-
IMYHAsl YYUTEJIbHULIA XUMUH U )KEHILUHA, KOTopasi pacckasaja Ha JIEKIMH, TOYeMy C TOUKH 3peHUs
OMOXUMUH KJIETKA CTAHOBSITCSI PAKOBBIMH. “DTO MOAKPENMIO MO YBEPEHHOCTb B TOM, UTO XKE€H-
IIIMHBI MOT'YT OBITh YYEHBIMU .

OpnHa HUTD COeTMHSIA ee IeTCKUI MHTepec K Oe3I71a3bIM TayKaM B JIABOBBIX Telepax ¥ COHHOM
TpaBe, CBOPAUMBABIIMMCS MPU TPUKOCHOBEHUH, C UHTEPECOM K UYeJIOBEYECKUM KJIETKaM, KOTOpbIe
CTaHOBWJIMCh PAKOBBIMU: BCE€ OHU OBbLIIM CBSI3aHBI C IETCKTUBHOM UCTOPUEH O TBOWHOM CITAPAJIH.

HaynHa permia, 4to B KOJJIEIKE XOUeT U3y4aTh XUMUIO, HO, KAK U MHOTHE KEHIHbI-yUeHbIE
B TO BpeMsl, BCTpPETH/Ia comnpoTHBieHue. Korma oHa oObsICHIIIA, YeM XOUeT 3aHSThCS, MIKOJIBHOMY
KapbepHOMY KOHCYJIbTAHTY, HEMOJIOAOMY aMEPUKAHILY SITOHCKOTO MPOUCXOXKIEHHUSI, KOTOPbIH pas/e-
JISUT TPAAUIIMOHHbIE [IEHHOCTH, TOT 3aBopyast: “Hert, Her, HeT”. OHa 3aMoiyajia ¥ MOCMOTpesa Ha
Hero. “JIeBOYKM He 3aHMMAIOTCsI HAyKOK ', — OTPe3asl OH M IIOCOBETOBAJI €i J1aXe He TBITaThCS CIaTh
BCTYIUTENILHBIN 9K3aMeH M0 XUMHU. “Thl XOTh TTIOHUMAEIIIb, YTO IMPOBEPSIOT HA STOM IK3ameHe?” —
CHPOCHUJT OH.

“Dro MeHs 3aneno”’, — BcnomuHaet Jlaynna. M Bce ke oHa He apornyia. “Ia, s caam ero, —
penmia oHa. — M okaxy, Ha 4to criocoOHa. Ecnu s X0y 3aHMMAThCsl HAyKOM, TO Oyay el 3aHu-
Matbcs”. OHa nmompasna nokyMeHTs B [TomoHckuii koyutenx B Kandopaum, rie xoporio npernogaBaim
XUMUIO 1 OMOXMMHUIO, TTIOCTYIHJIA B HETO U yeXasa yIuThcst ocenblo 1981 rona.
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ITomona

ChHavana oHa rpycruia. ITockonbKy OHa MepernphirHyia 4epe3 KJlacc B IIKOJe, e ObLIIo BCEro
CeMHaJIaTh JieT. “SI BAPYr okazanach MaJeHbKOH PHIOKOM B OTPOMHOM TIPY/Y, — BCIOMHHAET OHa, —
¥ COMHEBaJIach, CIIPABIIOCHh JIM ¢ 3afaueir”. OHa CKydJasa Imo JOMYy M CHOBAa YyBCTBOBaJa ceOsl He
B CBOeil Tapenke. MHOrue ee OJJHOKYPCHUKHU pociu B OoraTthix cembsix u3 FOxHo# Kamudopauu u
€3/IMJIM Ha COOCTBEHHBIX MalllMHAX, & OHA MOoJTyvyaia CTHIEHHMIO U caMa 3apadaThiBaja Ha Ku3Hb. B
T€ BpeMeHa 3BOHHUTH JIOMOM ObLJI0 1oporo. “IleHer y poauTesieit ObLI0O HEMHOTO, TIOTOMY OHU CKa3aJIu
MHE 3BOHUTb 32 UX CUET, HO TOJIKO pa3 B MecsIl .

JlayaHa pemiia 3aHUMAThCsl XMMUEH, HO Hayajla COMHEBAThCs, TIOJyYHUTCsl JiU Y Hee. Bapyr
IIIKOJIBHBIN KOHCY/IBTAHT NipaB? Ha 3aHsATHS 1o 00111eli XUMHY XOAWJIO IBECTH YeJIOBEK, OOJIBITMHCTBO
13 KOTOPBIX MOJTyYWIX IIATEPKU Ha BCTYNUTENBHBIX 3K3aMeHax. “13-3a 3T0ro s craja onacarbcs, 4To
MOCTaBUJIA TIepe]] COOO0M 11eJTh, KOTOPOH MPOCTO HE CMOTY JOCTUTHYTH , — TOBOPUT OHA. OHa CTpeMU-
7ach OBITH JIyUIlIel BO BCEM, TIOTOMY €/l BOBCE HE XOTeJIOCh padoTaTh B 0OJIACTH, I1e y Hee Oblia
BO3MOKHOCTb PaCCUMTHIBATH JIMIIIb HA IIOCPEACTBEHHBIE pe3yybTatel. “ gymana: «MHe He xouercs
OBbITh XUMHUKOM, €CJT Y MEHsI HET IIaHca MPOOUTHCS HaBepX» .

Ona nogymbIBajia CMEHUTh CIIEIIMAIBHOCTD M 3aHATHCS (DPAHITY3CKUM sI3BIKOM. “S1 momoria
K CBOEM IperoiaBaTesibHuIle (PpaHITy3cKOro, YTOObI OOCYIUTDb 9TO, M OHA CIIPOCHIIA, KaKasl Y MEHs
crieraibHOCTD”. Korga JlayaHa oTBeTHIa, YTO U3yYaeT XMMHUIO, MPEToiaBaTelIbHUIA TOCOBETOBAA
el mpoposkath. “OHa Obula OueHb HacTolumBa. OHa ckazana: «Ecim BeIOepelb CBoe crieruaib-
HOCTBIO XMMHUIO, TO CMOKEIIIb 3aHUMaThCsl MHOKeCTBOM Belneil. Eciu BriGepers (paHily3cKuil, To
CMOeIIIb CTaTh TOJILKO YUUTEIbHUIICH (DPAHITYy3CKOTO» %3,

Cutyaryst '3BMEHUIIAch K JIydIlieMy JIETOM TOoclie IepBoro Kypca, korga [ayaHa ycrpounnach Ha
padory B tabopatopuio JoHa Xemmeca, mpodeccopa duosnoruu [aBaiickoro yHUBepcuTeTa, KOTOPHI
APYXUII ¢ ee cembert u Opan [xeHHu(pep Ha POryJIKH 10 ocTpoBy. OH HcclieOBA JBHKEHUE XUMU-
YECKHUX BEIECTB BHYTPH KJIETOK C MOMOIIIBIO JIEKTPOHHOTO MUKpOcKora. “IlkeHHugep 3aBOpaxu-
BaJla BO3MOXHOCTb 3aIJISI/IBIBATh BHYTPb KJIETOK M HAOMIONATH 32 TIOBEICHUEM MeJTbYaNIIIX YacThIl”,
— BCIIOMHHAET OH?*.

XeMMec Takke M3ydasl SBOJIOIUIO KPOIIEUHbIX MOJUTIOCKOB. OH 4acTo HBIPSUT C aKBaJIaHTOM,
TMIOTHMMAJT CO THa CaMble MaJICHbKHE, TIOUTH MUK POCKOIIMYECKHE PAKOBHHBI, & 3aTEM BMECTE CO CTY-
JeHTaMU 3aJIMBAJ UX CMOJIOH U pa3pe3all Ha TOHKKe (pparMeHThl, YTOOBI UCCIIeJOBATh MO/ IEKTPOH-
HBIM MHUKPOCKOMNOM. “OH y4mJI HaC UCTIONB30BAaTh XUMHUUECKHE BEIIECTBA, YTOOBI IT0-Pa3HOMY OKpa-
IIMBaTh 0Opa3Iibl ¥ U3y4yaTh pa3BUTHE MOJUTIOCKOB”, — nosicHsieT layana. Tem j1eToM OHa BIIEpBbIE B
KU3HU BeJia JTJaOOPaTOPHBIN JKypHAI>,

Ha 3aHATHAX MO XUMHM B KOJUIEAXKe OOJBIIMHCTBO SKCIEPUMEHTOB MPOBOAMIIOCH MO I1ad-
JoHy. J171s1 Kaskoro ObLT HeM3MEHHBIN IIPOTOKOJ M BEpHBIN 0TBeT. “B naboparopun y JloHa Bce ObLIO
uHave, — ropoput aynHa. — Tam, B OTIMUME OT 3aHATUM B KJlacce, Mbl TIOHSTUS HE UMEJTH, KaKoi
OTBET JIOJUKHBI ONyunTh . Eif MoOHpaBMIock omymniath cedst Ha mopore oTKpbITusi. Kpome Toro, oHa
TMIOHS1J1a, KAKOBO BXOJIUTB B COOOIIECTBO YUEHBIX, COBEPIIATH IPOPBIBBI K COOMPATh IO KyCOUYKaM CBe-
JeHUsI O TOM, Kak padoTaeT mpupoa.

B Nurepebio aBTopa ¢ Ixennudep JayaHoi.
24 Nrepebio aBTopa ¢ JJoHOM XeMMecoM, IIPOBEACHHOE 110 IEKTPOHHOM I10UTe.

» Hurepsblo aBropa ¢ [Ixennudep Jaynuoit u Ixennudep A. HaynHoi, a Takxke padotsl Samuel H. Sternberg. A Crack in Creation
(Houghton Mifflin, 2017). P. 58; Kiessling. “A Conversation with Jennifer Doudna”; Pollack. “Jennifer Doudna’.
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BepnyBmuch ocensio B [ToMoHy, OHa 3aBena Jpy3eid, HalllJla CBO€ MECTO U oOpesia yBepeH-
HOCTb B TOM, UTO XUMHS €1 1o 3y0am. Ee yueOHast mporpamMma mnpeprosaraia COBMEIIeHUe 3aHTHI
c yue6oii, u [laynHa ycriena mopaGoTtarh B HECKOJIBKMX XUMHUYECKHUX JTaO0paTOpHsIX KoJutemxka. bosb-
IIIMHCTBO M3 HUX He MPOoOYXJaau B HEl MHTepeca, MOTOMY YTO He 3aHUMAJTUCh 33/1a4aMH Ha CTHIKE
XxuMuM ¥ Ouosornn. Ho Bce M3MEHMIIOCh Moclie TPeThero Kypca, Korjaa OHa yCTPOWJIach Ha JIeTO B
Jaboparopuio cBoero HayuHoro pykooautess [1Ispon I[Nanacenko, mpodeccopa ouoxumuu. “Torma
B YHHMBEPCUTETaX *KEHIIMHAM-OMOXUMHUKAM ObLJIO CIIOXKHEe, U MOSTOMY s BUjeNa B Hell He TOJBbKO
MPEKPACHOTO YUEHOT0, HO M BEJIMKOJICITHBIN 00pa3elr AJis ogpaxanus” 26,

[Tanacenko 3aHMManach TEMOW, KOTOpasi COOTBETCTBOBaJIa MHTepecy [layqHbl K MeXaHU3MaM
PabOTHI KUBBIX KJIETOK: OHA M3yvyalla, KaK HEKOTOpble OaKTEpUM B MOYBE KOMMYHUIIMPYIOT JIPYT C
APYroM, 4ToObl COOMPATHCS BMECTE MPH HEJJOCTaTKe MUTATEIbHBIX BelecTB. OHU (DOPMHUPYIOT KOM-
MYHY, Ha3bIBaEMYIO “TITIONOBBIM TesIoM”. MUJUTMOHBI OaKTepUil TOHUMAIOT, KaK COOMPAThCS B €IMHOE
1eJ10e, MochUIask XUMu4Yeckue curHaibl. [lanacenko npusnekia JdaynHy K MCCIeJOBAHUIO IPUHIIMIIA
padOTHI ITUX CUTHAJIOB.

“IloyKHA TIpeypeaAnTh, — cKasana [laHaceHKo, — OMH Ja0OPaHT yXke IIeCTh MECSIIEB TbITa-
eTCsl BHIPACTUTh 3TH OaKTEpUH, HO y HErO HUYEro He BBIXOOWT . [layaHa MpHUHSIACH BHIPAIIMBATD
OakTepuy B OONBIINX MPOTUBHSIX, OTKA3aBIIUCh OT OOBIYHBIX Yatek [lerpu. OqHax bl BeuepoM OHa
MOCTaBIJIa TipernapaThl B UHKyOaTop. “Ha ciemyronmii IeHs 5 pUIIUIa, PUIOAHsIA (POJIbry Ha Mpo-
THBHE, TJIe He XBAaTaJIO MUTATEIbHBIX BEIECTB, M MPHIIUIA B BOCTOPT, YBUIEB 3TH Yy/IECHBIE CTPYK-
Typbl!” OHUM HanOMHUHAIM MajieHbKKe (pyTOONMBHBIE MsTuM. [layaHa nodunach ycrexa B TOM, € 4eM
HE CIpaBWICS APYyrou 1adbopaHT. “B TOT BOCXUTUTEIBbHBIA MOMEHT S TIOHSIIA, YTO MOTY 3aHUMAThCS
HayKou”.

DKCMEePUMEHTHI 1AM JJOCTATOYHO SIPKHE pe3yabTaThl, ¥ [laHaceHKO cMorIIa OImyOIMKOBaTh CTa-
TI0 B Journal of Bacteriology, Tine otmeTuia, uyto JlaynHa crana OqHUM M3 YeThIpex JaOOpaHTOB,
“npeaBapuTesIbHbIe HAOMIOAEHHUS] KOTOPBIX BHECIHM CYILECTBEHHBIH BKJIaA B 3TOT MpoeKT”. Tak ums
JlayaHbl BiepBble MOSIBUIOCH HA CTPAHMIIAX HAYYHOTO JKypHasa?’.

I'apBapg

Koraa Hacrasno Bpems nocrymnars B Maructparypy, Jdayana cHayana u He agymana o ['apsapae,
XOT$1 ¥ ObLIa JIy4IlIel U3 CTYAEHTOB, N3y4YaBIINX (pU3MUEcKyio XMMuIo. Ho oTel| moAToNKHYII ee moath
nokymeHTsl. “Ilam, Hy 3auem? — ropopuiia oHa. — § Bce paBHO He MOCTYIUT0 . A OoH oTBevas: “Thl
TOYHO HE MOCTYMMIIIb, €CJIM HEe Mojalllb JOKyMeHThl”. OHa noctynuia B ['apBapa v gaxe nonydusia
IIE/IPYIO CTUIIEH IO,

Yacts Jieta oHa myTelecTBoBaja o EBpore Ha AeHbI, KOTOpbIe CKOIUIIA, KOTJa COBMeIaia
yueOy u padoty B [TomoHckoM komtemke. B mione 1985 rona, mocne noe3nku, JaynHa oTpaBUiach
npsMuKoM B [apBapj, 4ToObI IPUCTYIUTH K padboTe 10 Havyasia 3aHATui. Kak u npyrue yHUBepCcH-
TeThl, ['apBap 0OSI3bIBAJT CTYIEHTOB MarucTEpCKUX MPOrpamMM MO XMMHUH KaKIbId CEMECTp CTaXH-
poBathCsl B 1abopaTtopusix pasHbix mpodeccopos. IIpenmnonaranock, yTo Takasi poTalysl MO3BOIUT
CTyJIEeHTaM OCBOUTb Pa3Hble TEXHUKU U 3aTeM BHIOPATH JTaOOPATOPHIO Il TPOBEACHUS TUTTIOMHOTO
WCCIIEIOBAHMS.

HaymHa no3Bonwia Pobepro Konrepy, KOTOpbI pyKOBOAMI MarucTepCcKOM MpOrpaMMon, U
CITPOCHJIA, MOXET JIM HauaTh C ero JIabopaTopuu. TOT MOJIOAON MCTIAHCKUI CTIEITUATUCT 0 OaKTe-
PHAM C IIIUPOKOU YITBIOKOW ¥ JIETAaHTHOW MPUYECKON HOCHUJT OUKH Oe3 OIPaBbl M OTIIMYAJICS TTBLTKON
MaHepoii peuu. B ero maboparopun paboTtany UCCienoBaTeNu U3 Pa3HbIX CTPaH, MHOTHE U3 KOTOPBIX

2 B we yKa3aHO WHoOe, Bce cioBa [lxeHHUMpep JJayaHbl, TUTHpYyeMBIe B TOM pa3zelie, B3SThl 13 MOMX HHTEPBLIO C HEH.

%7 Sharon Panasenko. “Methylation of Macromolecules during Development in Myxococcus xanthus” // Journal of Bacteriology,
HOs10pb 1985 . (onaHo B mione 1985 r.).
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npuexainu u3 Mcnanum u Jlatunckont AMepuki, U JlayiHy nopas3uid X MOJIOAOCTb U MOJIMTUYECKas
akTUBHOCTB. “IIpecca pricoBasa yueHbIX CTapbIMU OETBIMA MYKUYMHAMH, U IOTOMY Y MEHs CJIOXKH-
JIOCh BIIEYaTJICHUE, YTO C TAKMMH JIIOIbMHU MHE U IipezicTouT padotarts B ['apBapne. Ho B mabopatopun
Konrtepa mens oxxuaano copcem nnoe”. Ee nocneayrorias kapbepa, or CRISPR 1o koponasupyca,
OTpasuiia MoOaTbHYI0 IPUPOAY COBPEMEHHON HAYKH.

IMox pykoBoacTBoMm Konrepa [laymHa u3ydana, Kak OakTepuu CO3JAI0T MOJICKYJIbI, TOKCUIHbIC
st Apyrux Oakrepuii. OHa 3aHUMalIach KJIOHHpoBaHUeM (co3ganueM TouHou JJHK-kormu) reHOB
OakTepuil U uccienoBaHreM ux (pyHkImiA. OHa MpeIoKuIa HOBBIM crioco0d padoTel, HO Komrep
3as1BUJI, UTO Y HEe HUYEro He BhlAeT. Yipsamas [layaHa Bce ke mpoBepuiia cBolo uael. “A crenana
M0-CBOEMY M TMOJyumia KJIoH”, — cka3aia oHa Konrepy. Tot ynuBuiics, HO ogjepxai ee. DTo CTajlo
BaXXHBIM I11arOM K MPEOIOJIEHNIO HEYBEPEHHOCTH, CUJIEBILIEN BHYTPU HEe.

B wurore [Jaynna pemmna padotath Haja quriiomoM B jladopartopun [Ixeka Illocraka, Bcecto-
POHHE OapeHHOro rapBapjckoro ouosora, kotopbiii uzydan JJTHK Ha gpoxokax. ViMeBIuil mosb-
ckue kopuH Illocrak nepeexan B CIIIA u3 Kanazpl 1 ObLT OHMM M3 MOJIOABIX TEHUEB HA rapBapi-
ckol kadenpe MoseKysipHoi Oronorun. PykoBoas madbopatopueit, [lloctak u cam MpoBoawI B Held
ONBITHL, ¥ JlayHe MOBE3JI0 HAOMOATh, KAK OH MTPOBOIUT SKCIIEPUMEHTHI, PACCYXkKIAET BCIYX U UIET
Ha puck. OHa MoHsJIa, YTO IJIABHOM XapaKTEPUCTHKOM ero pasyma Obula CIIOCOOHOCTh YCTAHABIMBATH
HEOXKUIAHHBIE CBS3M MEXKY Pa3HbIMU chepamu.

OnbiThl [laynHbl O3BOJIMIIM €11 YBUIETh, KaK MPEBPATUTh (DYHIAMEHTAJIBHYIO HAyKy B IpU-
KJIaHy10. JIpoik:keBble KJIETKM O4eHb Xopoulo npuHumaioT (gpparmentsl JTHK u BcrpauBator ux B
cBoi HaOop reHoB. [laynHa uckana stomy npuMmenerne. OHa co3maBana nier JHK, kotopbie okaH-
YUBAIUCH NTOCIIEA0BATEIbHOCTBIO, COBIAAIONIEN C MOCIEA0BATEILHOCTBIO B Ipoxkikax. C MOMOIIbI0
HEOOJIBINIOTO IEKTPUUYECKOTO pa3psija OHA OTKPHIBAJIA KPOIIEYHbIE IPOXObI B CTEHKAX JIPOKKEBBIX
KJIETOK, M03BoJIsAsA co3ganHou e JJHK nponukHyTs BHYTph. 3atem 3ta JJHK coenunsinacs ¢ JJHK
npoxoked. Tak JayqHa co3zgasia MHCTPYMEHT ISl PeJaKTUPOBAHUSI TE€HOB JIPOAIKEH.
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Kpeiir Benrep u ®pauncuc Kommnz
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I'maBa 5. “I'enoMm 4yeJjioBeka”

Mexenivc u Pydoyc Yorconbl

B 1986 rony, xorna [laynna padotana B tadoparopun Ixeka [lloctaka, OpUIO MOJIOKEHO HAYAIIO
MacITaOHOMY MeXIyHapOJHOMY Hay4yHOMY mpoekTy>8. Ero Ha3Baim “I'eHoM YesioBeKka”, v ero 1elb
3aKJII0YaIach B TOM, YTOOBI BBISICHUTD TOCJIEI0BATEIbHOCTh TPEX MUJLTUAPIOB CIIAPEHHBIX OCHOBA-
Huit B Hatedt [JHK u u3yunts Gonee 1BaalaTé ThICSY T€HOB, 3aKOAWPOBAHHBIX B 3THX CIAPEHHBIX
OCHOBAHHUSIX.

OnvH U3 MHOXkECTBa KOpHEH npoekTa “I'eHoM vesioBeka” BOCXOAUT K repolo aetcrsa JlayaHbl
JxerimMcy Yotcony u ero ceiny Pydycy. lep3kuii aBrop “JIBoiiHOM civpain” ObUT JUPEKTOPOM J1abo-
paropun B Kona-Crnpunr-Xap0oop, IpeKpacHOro yrosika Jiisi IpoBeJeH!s1 OMOXMMUYECKUX UCCIeHO0-
BaHUI ¥ CEMUHAPOB, PACIIOJIOKEHHOTO Ha ceBepHOM Oepery JIOHr-AliieH1a ¥ 3aHUMAIOIIETO JIeCH-
CTBII YYACTOK TUIONIAbIo0 45 rekTapoB. B 3101 ocHoBaHHOM B 1890 romy madopartopuu mpoBOAMIOCH
HEeMaJio BaXHBIX uccienoBanuii. Imenno tam B 1940-x rogax Cansanop Jlypus u Makc JenpOpiok
PYKOBOAMJIM M3y4aBIliel (harv rpymnroi, B KOTOPYIO BXOAWI MostoAoi YorcoHn. Ho B mporiom ja6o-
paropun He Bce OblIo paayxHo: B 1904-1939 ropax, koraa et pykoBoawi Yapis3 [leBeHropr, oHa
CTaJla IEHTPOM €BI'€HHKH U TaM BEJIMCh MCCIIEOBAHMS, B KOTOPBIX YTBEPKIAJIOCh, UTO pa3HbIe paco-
BbI€ ¥ 9THUUYECKHE TPYIIITHl UMEIOT FTeHETHUECKHE PA3IMUus, ONPEISISIONINe TaKue XapaKTepUCTHKH,
KaK MHTEJUIEKTyaJIbHOE Pa3BUTHE U CKJIOHHOCTD K COBEPILICHHUIO MPECTYIIEHH 2°. YOTCOH PyKOBOAMI
nmaboparopuert ¢ 1968 o 2007 rop, u OimKe K KOHILY 3TOr0 CpoKa ero COOCTBEHHbIE BHICKA3bIBAHUSI
0 pace ¥ TeHeTHKe BOCKpEIIaIv MPU3PAKOB MPOIILIOTO.

Jlaboparopust B Kona-Cripunr-Xap6op He TOJNBKO UCTIONB3yeTcsl B Ka4eCTBE UCCIIe0BaTe b-
CKOTO LEHTpPa, HO KaXAbIA TOJ 3/1eCh MPOBOJUTCS OKOJIO TPUAIATH KOH(EPEeHIMI Ha pa3iryHbIe
tembl. B 1986 rogy YoTcoH pemni Jath CTapT CEpUU €XKEroHbIX MEPOIIPUSATUN 0] Ha3BaHKeM “buo-
Jorust reHoMoB”. Ha nepBoii U3 HUX MpeArosarajJoch COCTaBUTh IU1aH MpoekTa “I'eHom uenoBeka”.

B nenp Havana KoHpepeHIMH YOTCOH COOOMIMI COOPABIIMMCS YYEHBIM IOKHPYIOIILYIO
HOBOCTB: €ro ChiH Pydyc cOesxan u3 ncuxuaTpruieckoi OOIbHULIBL, TIe JIEUHIICS TOCTIe TIOTBITKY pa3-
OUTb OKHO M TMIOKOHYUTH KU3Hb CAMOYOHIICTBOM, CIIPHITHYB C OJHOM M3 OarieH BeemupHOro Topro-
BOTO IIeHTpa. Termepb HUKTO HE 3HAJ, TJie OH HAXOOWTCS, U YOTCOH BBIHYX/IEH ObLI yexaTh Ha €ro
TIOMCKH.

Pydyc pomunca B 1970 rogy. Y Hero ObUIO XyHoe JIMIO, CITyTaHHbIE BOJIOCH U KpUBOBATast
ybIOKa, ocTaBmascs eMy oT otia. OH ObUT OUYeHb YMeH. “S ObUT OueHb JI0BOJICH, — TOBOPHUT YOT-
COH, — MIOTOMY YTO OH HEKOTOPOE BpeMsI XOAMI CO MHOW CMOTPETh Ha MTHII, ¥ TO MO3BOJIWIO HaM
comsuthes”. B cBoe BpeMsi YOTCOH, TOIIVIA CMBIITUICHBI MaTbumIlKa n3 Yrkaro, Habmoaast 3a nTu-
amu co ceouM otiioM. Ho y Pydyca ¢ gercrBa Bo3HHMKaM mpodieMbl ¢ OOIIEHUeM C JIIOAbMU, a
3areM, KOrja OH yUWJICA B JIECSATOM KJIacce MaHCHOHA B DKceTepe, Y Hero CIYIHJICS MPHUCTYI MCHXU-
YeCKOro 3a00JieBaHM s, TIOCJIe KOTOPOTO ero OTIPABUIIH JIOMOK. Yepe3 HECKOJIBbKO JHEH OH MOHSIICS
Ha BepIIMHY BceMrupHOro TOproBoro 1eHTpa, peliB CBeCTH CYETHI ¢ KU3HBI0. Bpauun nocraBuim emy

B MuHHCTEpCTBO SHEPTeTHKY Hadajo paboTy 1Mo CEKBEeHHPOBAHUIO TeHOMa 4estoBeka B 1986 rony. 'ocynapcreenHoe hrHaHCH-
poBanue npoekTa “I'eHoM uenoBeka” ObLIO 3ayoxkeHO B Oomker 1988 roma npu npesuzente Peiirane. B 1990 rony MunuctepcTBo
SHepreTHKU 1 HanmoHambHbIE MHCTUTYTHI 3/10POBbsI ITOATHCAIN MEMOPAHIYM O B3aMMOIIOHUMAaHUH, YTOOB! IpUAATh IpoeKTy “T'eHom
YesioBeka” O(pHITHATBHBIN CTaTyC.

2 Daniel Okrent. The Guarded Gate (Scribner, 2019).
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ararto3 “nmmsogpenus”. Crapmmii YOTCOH paciuiakaics. “$1 Hukorma mpekie He BHjesa, YTOObI
JIK¥MM TITakas, U HUKOTAA He BHUJEJIa 3TOro OoJblie”, — TOBOPUT ero xeHa dnu3adet™.

YOTCOH, IOKa OHM ¢ Dnr3a0eT NOMOTaIi ¢ TIOMCKAMH ChIHA, TPOMYCTU OOMBIIYIO YacTh KOH-
depentmu no reHomy B Kona-Cripunr-Xap6op. B kon1ie kon1oB Pygyca odHapyxuum B necy. Hayka
s YOTCOHA Mepeceksiach ¢ peajibHOM KU3HBI0. MacITaOHBIN MekIyHAPOIHBIA MPOEKT M0 U3yue-
HUIO Y€JI0BEYECKOT0 TeHOMA OTHBIHE He ObLJT /ISl HEro aOCTPaKTHBIM HayYHbIM HaurHaHueM. OH npu-
o0pet IMYHOe U3MEpPEeHre U TIOCETUII B YOTCOHE YBEPEHHOCTh, IPAHUYAIIYIO C OAEPKUMOCTHIO, UTO
reHeTHKa CrocoOHa OOBSICHUTH YesioBeuecKylo ku3Hb. [Ipupona, a He Bocniutanue crenana Pydyca
TaKMM, KaKOH OH ObLJT, ¥ TaKKe C/iesiala pa3Hble TPYIIIbI JTOAed TAKUME, KAKUMHU OHU CTaJIH.

ITo kpaiiHeit Mepe, Tak Ka3ajaoch YOTCOHY, KOTOPBI CMOTpPEJ Ha BEIU CKBO3b ITPU3MY OTKPBbI-
st JJHK u Gonesnu ceiHa. “Pydyc oueHb ymMeH, OueHb BOCHPUMMYMB, U OH MOXET ObITh OT3bIBUH-
BBIM, HO TIPH TOM SIPOCTEH B CBOEM THEBe, — TOBOPUT YOTCOH. — Korja oH ObUT MaleHbKHUM, MBI C
KEHOU HA/IESJTUCh, YTO CMOXKEM CO3JaTh JJIs1 HErO MOAXO/SIINE YCTIOBHS, YTOOBI OH IOOMJICS ycIiexa.
Ho Bckope s OHSLI, YTO KOpPEeHb ero mpodiem — B reHax. M mostomy s Bo3riaBui nmpoekT «['eHom
YeJioBeKa». Y MeHsI ObLJT JIMIIIb OJJMH CIIOCOO MOHSTH ChIHA Y IOMOYb MY 5KUTh HOPMAaJIbHOM KU3HBIO
— pacmmppoBath reHom 3!,

B CTPEMJICHHUMA K ITOCJICA0OBATCJIbHOCTHA

Korma B 1990 romy Obu1 3amy1iieH mpoekT “I' eHoM JesioBeka”, YOTCOH CTaJl ero MepBbIM PyKOBO-
auresieM. Bee BaskHble poi Urpaiv MyK4uHbL. Briocnencreum Yorcona cmennn Ppaucuc Komumns,
kotopsbiil B 2009 rogy cran aupexkropom HaimonanbHbIXx UHCTUTYTOB 310poBbsi CIITA. B unciio ioHbIx
JApOBAaHUI BXOAWJ Xapu3MaTUYHbIA U YBJI€YEeHHbII DpUK JIsHAEp, roNnoBOKPYKUTEIBHO TaJAHTIM-
BBIIl KaIlTUTAaH MATEMAaTUYECKOW KOMaH/Ibl OMHON M3 OPYKJIMHCKHX IITKOJ: OH 3aIIUTHI JOKTOPCKYIO
AMCCePTALMIO O TeOpuu Koauposanus B Okcopae, rae yuuscs no crunenguu Posica, a 3atem perum
CTaTh TeHETMKOM B MaccadyceTCKOM TEXHOJIOTMYecKoM MHCTUTYTe. CaMbIM CKaHAAJIbHBIM YYaCTHU-
KOM TIPOEKTa CTal cymacOpoaHbiid 1 pe3kuii Kpeitr BenTep, KOTOpBIi, KOra ero Npu3Bajiyf B apMUIO
BO Bpemsi TeTcKoro HacTyruieHusi Bo BbeTHaMcKo# BoliHe, padoTai B mosneBoM rocruraie BMC
CIIA, 3aTeM mbITaICS TTOKOHYUTD KU3Hb CAMOYOUICTBOM, YTOITMBILKCH B MOpE, a 3aTeM CTasl Ouo-
XMMHUKOM M TIpeANpUHIMATesieM B cepe OMOTEXHOTOTHIA.

[TpoekT Hauascsl ¢ COTPYIHUYECTBA, HO, KK YacTO CJIy4aeTcs C OTKPHITUSMU U MHHOBALIUSIMUY,
BCKOpE TIPUIIIEN K COTepHIYeCTBY. BeHTep, Haiis1 HOBbIE CIIOCOObI CEKBEHUPOBAHUS, TO3BOJIMBIINEC
eMy MPOBOJMTH OTEpAlIMK JIeIIeBIie U ObICTpee, YeM BCEM OCTAJIbHBIM, BBIIIEN U3 MPOEKTa U OCHO-
BaJI YacTHYI0 Kommanuio Celera, 9toObl 3apadaTeiBaTh, MATEHTYsI HOBbIE OTKPBITHSI. YOTCOH MOPYYHIT
JIsHziepy peopranu3oBarh oolee J1esio U ycKopuTh padoty. Hasnauenue JIanaepa crano yaapom 1o
CaMOITIOOMIO HEKOTOPBIX YUEHBIX, HO BCE e OH CyMeJ IOOMThCsI, YTOOBI TPOEKT HE OTCTaBaJI OT YacT-
HOro mpeanpusTus Bentepa®.

B nauasne 2000 roma, Korjga CONEpHUYECTBO MPHUBJICKIO BHUMaHKUE OOIECTBEHHOCTH, TIPe3H-
nent bunn KnuaTtoH Hactosin Ha Tom, uyToObl BeHtep 1 KoyutnH3, KOTopble TphI3aKCh JPYT C JPyroM
B IIpecce, 3aKJII0YnIn nepemupue. KoumH3 cpaBHUBal TeEXHUKM BeHTepa ¢ KpaTKUM MepecKka3oM
KHUT U “CaTUpUYEeCKUM KypHaioM Mad’, a BeHTep BeiIcMenBaJl rocy1apcTBEHHBIN IPOEKT, OTMEeYas,
YTO OH CTOWT B JAECATH pa3 OoJIbIlIe, a JBIKETCS ropas3no MeaieHHee. “VcnpaBbTe CUTYaIIo — MYCTh

30 “Decoding Watson” (“lexonrpoBanue YoTcoHa”), pexuccep 1 npomocep Mapk Mannyuuu // American Masters, PBS, 2 suBaps
2019 .

3 HWuTepsbio 1 BcTpeun aBTopa ¢ [Ixeiimcom YorcoHoM, dmi3ader Yorcon u Pydycom Yorconom; Algis Valiunas. “The Evangelist
of Molecular Biology” // The New Atlantis, Summer 2017; James Watson. A Passion for DNA (Oxford, 2003); Philip Sherwell.
“DNA Father James Watson’s ‘Holy Grail’ Request” // The Telegraph, 10 mas 2009 r.; Nicholas Wade. “Genome of DNA Discoverer
Is Deciphered” // New York Times, 1 uionst 2007 r.

32 Mutepebio aBTopa ¢ [lxopoxem Yepuem, dpukom JIsuaepom n JxeiiMcoM YOTCOHOM.
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OHM paboTaloT BMecTe”, — cKa3asl KIIMHTOH cBoeMy IJTaBHOMY COBETHHKY 10 Hayke. Kommns u Ben-
Tep BCTPETWIMCH 32 MUIILEH U MUBOM, YTOObI BBISICHUTh, CMOTYT JIM OHHU TPHUATH K COIJIAIICHUIO,
pasaenyB 3acayry ¥ COTIACUBIIKUCH CAEIATh UX JOCTOSTHUEM OOILIECTBEHHOCTH, BMECTO TOTO YTOOBI
B YaCTHOM TOPSI/IKE IKCIUTYaTHpPOBaTh TO, YTO BCKOPE CTAHET CaMOU BaKHOW B Mupe 0a3oi OHUoJIo-
T'MYECKUX JaHHBIX.

[Nocrne ere HECKONMBKUX JIMYHBIX BCTpeu KimHTOH HakoHel cMor npuriacuth Komnunza u Ben-
Tepa B besblil 1oM 1 TOp’KeCTBEHHO OOBSBUTD O TIEPBBIX pe3ysbTaTax MpoekTa “I'eHoM yenoBeka” u o
TOTOBHOCTH YUYEHBIX Pa3AeIuTh 3aciyru. [ xeiMc YOTCOH mprBeTcTBOBAN Takoe petieHue. “CoObITus
TMOCJIE/THAX HECKOJIbKMX HeJIe b TIOKa3aJliy, 4To Te, KTo padoTaeTr Ha oliee OJ1aro, He BCeryia OTCTaloT
OT T€X, KTO PyKOBOJCTBYETCSI IMUHOM BBITOI0N”’, — CKa3aJl OH.

B 10 Bpems1 st ObUT peaakTopoMm skypHasia Time, 1 Mbl HECKOJIBKO HeiesIb 001Iach ¢ Bentepowm,
YTOOBI MOTYYUTh SKCKIIIO3UBHBIN JJOCTYI K €r0 UCTOPUH U TIOMECTUTH €0 MOPTpeT Ha 00NoXKy. OH
ObLJT 3AMaHYMBBIM KaHAUAATOM Ha OOJIOKKY, TIOCKOJIBKY K TOMY BPEMEHH OH YK€ HauaJl TpaTuTh 3apa-
6otannble ¢ Celera neHbIH: Kymu SIXTY, TPO(eCCHOHANBHO 3aHSICS cep(PUHIOM, CTal yCTpauBaTh
BeuepuHKU. Ha Toil Henesne, Korna Mbl 3aKaHUYMBAIM pabOTy HaJ CTaThbel O HEM, MHE HEOXKHUIAHHO
TMIO3BOHMJT BHLIE-TIpe3uJeHT AnbOepT ['op. OH HacTanBaj — OYeHb KATETOPUYHO, — YTOOBI 51 TOMECTHUJ
Ha 00110kKy 1 optpet ®pancuca Komnmmaza. Benrep conporusnsiics. Ha mpecc-koHpepeHiun emy
MIPUIILIOCH Pa3feuTh ciaBy ¢ KOJUTMH30M, HO JEMTHCS C HUM ellie ¥ 00JI0KKo# Time OH BOBCE He
cobupascs. B KOHIe KOHIIOB OH YCTYIWII, OMHAKO Ha (POTOCECCHU He yaepxkaics u ckaszai, uyto Kom-
JIMH3 HE CMOT YTHAThCs 32 CeKBeHUpoBaHueM B Celera. KommmHs, yabIOHYBIIHCH, TPOMOTYAIT.

“CeronHsi Mbl U3y4aeM $I3bIK, Ha KOTopoM Bor corBopumi ku3Hb”, — 3as8u1 KIMHTOH Ha mpo-
meniieid B benom gome niepemonuu ¢ yyactueMm Bentepa, Komumnza u Yorcona. 91u ciioBa mnpo-
OyIwi OrpoMHBIN UHTepec oOmecTBeHHOCTH. ['aszeta The New York Times momecTunia Ha TIepBOA
T10JI0CE 3arojIoBOK: “YueHble B3JI0MAJIM T€eHETUUECKUI KOJl YeJIOBEYEeCKOM :kn3HU . CTaThsl, HANIMCaH-
Has yBakaeMbIM XypHanuctoM Hukomacom YaiaoMm, crieruanu3vpyompmMcs Ha OUOIOruy, Hauu-
HaJslach Tak: “/IOCTUrHYB BeJIMYaWIIMX BBICOT YEJI0BEUECKOI0 CAMOIIO3HAHUS, 1B€ KOHKYpPUPYIOLIHe
IPYNIIbl YYEHBIX CErofiHsi OObsSBWIIM, YTO paCHIM(POBAIN CIEHAPUI HACIEICTBEHHOCTH — HaOOp
MHCTPYKIIMH, OMPEASISIONINX YeJIOBEYSCKUI Opranu3m” 34,

HaymHa oocyxnaana ¢ [llocrakom, Yepuem u qpyriumu yueHsIMu 13 ['apBapyia, CTOUIIO JIU Bbize-
JSTh TPYU MIJUTHAPAA JOJUIAPOB Ha MpoekT “I'eHoM yenoBeka”. Yepu B To BpeMsi ObLJT HACTPOEH CKell-
TUYECKH U JI0 CUX MOpP HE TIOMEH I CBOEr0 MHEHHs. “3a TpyU MIWUIHAPAA 10/UIAPOB Mbl TIOJIyYHIIU HE
CJIMILIKOM MHOTIO€, — FOBOPUT OH. — MBIl HUYEro He OTKpbUIU. HU O/1Ha U3 TEXHOJIOTMI HE BbIKMIIA .
Hecmotps Ha npenckasanus, pacim@poBKa reHoMa, Kak 0Ka3ajoch, HE NMpUBeJia HU K KaKUM BeJIu-
KUM MEIUIIMHCKUM TpopbiBaM. Beuto oOHapyxkeHo Oosee uethipex Thicsia myTaiuil JJHK, Bbi3bIBa-
IoIMX OO0Je3HH, OMHAKO HE TOSIBUIIOCh HUKAKUX METOJOB JICYEHHSI IAKe CAaMbIX TPOCTHIX U3 MOHO-
TeHHBIX 3200JIeBaHMi, TakuX Kak Oose3Hp Tes — Cakca, CeprOBUIHOKIIETOYHAST aHEMUS U OOJIe3Hb
I'entunrrona. Jlionu, kortopsie cekBennpoBamu JHK, Hayurim Hac yurtath Ko KU3HU, HO BaXHeEE
OBLJIO HAYYUTHCS MTUCATh ITOT KojI. [Ij1st 3TOr0 HeoOXoauM ObLT IPYroi HAOOP UHCTPYMEHTOB, BKJTIO-
YaIIUX TPYIOTIOOUBYIO MOJIEKYITy, KOTOpast Ka3anachk [daynne uatepectee, yem JJHK.

33 Frederic Golden and Michael D. Lemonick. “The Race Is Over”; James Watson. “The Double Helix Revisited” // Time, 3 nons
2000 r.; 6ecenst aBTopa ¢ Anpbeprom I'opom, Kpetirom Bentepom, Ixefimcom Yorconom, Ixopmkem Yepuem u Ppancucom Kom-
JIMH30M.

3* 3amerkn aBTOpa ¢ uepemonuu B besom nome; Nicholas Wade. “Genetic Code of Human Life Is Cracked by Scientists” [/ New
York Times, 27 mons 2000 r.
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I'nmaBa 6. PHK

IMenTpanbHast Jorma

UrtoObl HAYYUTHCS HE TOJIBKO YUmMams, HO U NUCAMb YeTIOBEUECKUI TeHOM, HEOOXOAUMO OBLIO
nepexyiounTh BHUMaHue ¢ [JHK Ha ee MeHee M3BECTHYIO POACTBEHHMILY, KOTOPas B PEabHOCTH
BBITIOJTHSIET 3aKoAMpoBaHHble UHCTpyKImK. PHK (prOoHyKIeMHOBas KMCIIOTa) — 3TO CofiepKariia-
sicsl B JKMBBIX KJIETKaX MoJIeKyJsia, kotopas noxoxa Ha JJHK (1e30kcuprOOHYKICHHOBYIO KUCTIOTY ),
HO MMEET JIOTIOJTHUTEJIbHBI aTOM KHUCIOpoAa B caxapodoc(aTHOM OCTOBE M OTJIMYAETCS OHUM U3
YEThIpeX OCHOBaHUH.

B mupe, noxanyii, HeT MoneKyabl u3BectHee, yeM [JHK, kotopas mosiBisieTcst Ha 0OJMOKKaxX
KYPHAJIOB M MCIIOJNb3yeTCsl B KauecTBe MeTadopbl ISl XapaKTEPUCTUK, HEOTHEMJIEMO MPUCYILIUX
o0rmecTBy wim opranu3aiu. OMHAKO, Kak 4acTo ObIBaeT ¢ 0ojiee 3HAMEHUTHIME POJCTBEHHUKAMU,
JTHK He neperpyxena padoToil. B o0cHOBHOM OHa HaXOIUTCS JOMa, B ApaX HAIKMX KJIETOK, KOTOpPbIE
MOYTH HE TIOKK1aeT. [ JTaBHBIM 00pa3oM OHa OXpaHsieT MH(OPMAIIMIO, KOTOPYIO KOOUPYET, U MepHO-
IMYeCcKu BocpousBoauT camy ceOs. PHK, HarpoTuB, BeinoHsIeT HacTosIyo padoty. Bmecto Toro
YTOOBI CH/IETh AOMa U Oepedb MH(OPMAIIUIO, OHA CO3[AeT peabHble IPOLYKTHI, HATIPUMED OCJIKH.
Bynpre BHUMaTENbHBI K Hell. B 3Toli KHUre — a Takke B Kapbepe JlayaHbl — oHa Oyner OnmcTaTh BO
BceMm, or CRISPR no COVID.

Korma Benack padora B pamkax rpoekra “T'enom denoBeka”, PHK o Gosbliieii yactv cuntanm
MH(pOPMAIIMOHHON MOJIEKYJION, KoTopasi nepeHocuT uHcTpykuuu ot JJHK, Haxonsieiics B KjeTod-
HBIX sapax. Manenpkuii cerment [JHK, konupyrommuii reH, TpaHckpuoupyercst Bo ¢pparmeHtT PHK,
KOTOPBI 3aTeM MepeMeIaeTcs B IPOM3BOICTBEHHYIO 30HY KileTKU. Tam “undopmanvonnas PHK”
3amyckaeT cOOpKY HYKHOW MOCIe0BATEIbHOCTA aMUHOKHUCIIOT AJIs1 CO3aHMsI KOHKPETHOTO OelKa.

CylecTByeT MHOKECTBO THITOB Takux OeikoB. Harprmep, pudprinisipHbie 6e1Ku (hopMUPYIOT
TaKue CTPYKTYpbl, KAK KOCTU, TKAHHU, MBILILIbI, BOJIOCHI, HOI'TH, CYXOXKUJIUSA U KJIETKH KOXU. MeMm-
OpaHHbIe OEJIKH MepeIaloT CUTHAIIBI BHYTPH KJIeTOK. CaMblid yTUBUTEIBHBIA THIT OEJIKOB — (PepMEHTBHI,
iy 3H3uMbl. OHUM CiTy’kaT Kataju3aTopamu npoueccoB. OHU 3aIllycKaloT, YCKOPSIIOT U 3aMeISIOT
XMMHUYECKHE PeaKllMi BO BCEX KMBBIX opranm3Max. [Ioutu Bce, 4To MPOUCXOIUT B KJIETKE, TPeOyeT
yuactus pepMeHTa-Katanusaropa. Odparute BHUMaHWe Ha (pepMeHTH. B 310l KHUre OHU OymyT
cusats BMecte ¢ PHK, craHOBACH ee napTHepamu B TaHLE.

Uepes naTh Jiet nocne oTkpbITust cTpykTypbl JJHK ®pancuc Kpuk, npussBimii B 31011 padote
HENOCPEICTBEHHOE YUacTHe, Jajl Ha3BaHUe MPOLecCy NepeMelleHIsl TeHETHUeCKor MH(OopMaluu OT
JTHK k PHK u noctpoenust 6ekoB. OH Ha3BaJl ero “IieHTpaJbHOM JIOrMO~ MOJIEKYJISIPHON OUOJTO-
ruu. [To3ke OH MpU3HAJ, YTO HE CIIUIIKOM YIauyHO BBHIOPAJ CIOBO “Aorma”, Mpearosaraoiiee Hems-
MEHHYI0 U Heripepekaemyio Bepy>. Ho cioBo “lieHTpaIbHBINA ™ MOAXOAUIIO KaK HEJb3s JIydlie. XOTs
aorma u Obula CKOPPEKTUPOBAHA, MPOIIECC OCTAJICS HEHTPAIBLHBIM /17151 OMOJIOTUH.

Pu6o3umsbl

OnaHO 13 NepBHIX U3MEHEHUH B IIEHTPAIBHOM AorMe nmpousoinio, koraa Tomac Yek u CugHu
OnTMeH He3aBUCHUMO JIpYT OT ApPyra OTKPBUIH, YTO OEJIKM — 3TO He eMHCTBEHHBIE B KJIETKE MOJie-
KyJIbl, KOTOpbIe MOTYT OBITh (pepMeHTaMu. B Havasne 1980-X oHM mpoBesn uccienoBaHue, KOTopoe
BIOCJIEICTBUHU TpHHECT0 UM HobOeneBcKyio MpeMuio, U HEOKUIAHHO OOHAPYKHIIH, YTO HEKOTOPHIE

35 Mukherjee. The Gene. P. 250.
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dopmbl PHK Toxe MoryT ObITh (hepMeHTaMu. B 4acTHOCTH, OHM OTKPBUIU, YTO HEKOTOPBIE MOJIEKYJIbI
PHK moryt nemmtecs, 3anyckas xumudeckue peakiuu. OHM Ha3Baym Takue Katanutuueckue PHK
“prbo3uMaMu”, COCTaBUB TEPMUH M3 MOHATHI “PUOOHYKJIEUHOBAs KUCJIOTA” U “IH3UMBI .

UYek 1 OnTMEH COBEPIINIIM ITO OTKPBITHE, M3y4as UHTPOHbL. HekoTopele hparMeHThl HyKJIeo-
THIHBIX TIOCJIEAOBATEIFHOCTEN HEe KOOUPYIOT MHCTPYKIIMHM 11O co3AaHMIo OenkoB. Koria takue mocre-
J0BATeJIbHOCTU TPaHCKpuOupyiotcsi B Monekysasl PHK, oHr HaunHaloT Memarh HopMasibHOUM padote
MOJIEKYJIbl. B CBSI3M ¢ 3TUM MX HEOOXOOUMO OTpe3aTh, OCYIIECTRIISISA TaK HA3bIBACMBbIN CILIAMCHHT,
npexae yeM PHK cmoxeT mpomomkuTh CBOI0 MUCCHIO TTO PYKOBOJCTBY CTPOMTENIHCTBOM OEJIKOB.
UYrtoObl BbIpe3aTh MHTPOHBI M 32aHOBO COEAMHSATH Nosie3Hble (pparmentsl PHK, HyXeH karanusarop,
POJIb KOTOPOTo OOBIYHO BITIONHSIET OesTkoBbIN (pepmenT. Ho Yek 1 OnTMeH 0OHAPYKUIU, YTO HEKO-
Topble UHTPOHBI PHK BBINONHAIOT CIUIAliCHHT CaMOCTOSITENBHO !

ITO OTKPBITHE UMEET JTOOOMBITHBIE MTOcecTBUSA. Ecii HekoTopbie Mosiekysisl PHK moryT xpa-
HUTb FEHETUYECKYI0 MH(OPMALIMIO U TAKKE BHICTYIIATh B KAYECTBE KAaTaIM3aTOPOB XMMUUYECKUX PEaK-
WA, TO OHK MOTYT UTpaTh Oojiee BaXHYIO POJib B MpOMCXoxaeHun ku3Hu, yem [JHK, kotopas He
MOXET €CTECTBEHHBIM 0OPa30M BOCIPOM3BOAUTHCS B OTCYTCTBUE OEJIKOB, 3AITyCKAIOIIUX XUMHUe-
CKUE peakium’’.

PHK, a ne /[HK

Korzaa BecHoit 1986 rona [layane 6osbliie He HyKHO ObUIO MEHSTH JIAOOPATOPUH, OHA CIIPOCHIIA
Jxeka Ilocraka, MOXET JIM OHA OCTaThCsI B €r0 JIAOOPATOPUH U 3aHSTHCS JUCCEPTAIIMOHHBIM UCCIIe-
noBaHueM 1of ero pykosozacTBoMm. Ilocrak cornmacuiicsi, HO ¢ oroBopkoil. OH Oosbiie He coOupacs
3annmMatbesi JTHK nposokeit. TToka apyrue GMOXMMHMKHM BOCTOP;KEHHO OOCYKJIAJIM CEKBEHUPOBAHUE
JHK B npoekTe “I'eHom yesioBeka”, oH pen nepekmountbest Ha PHK, kotopasi, kak oH nonarad,
MOIJIa PACKPBITh CEKPEThl, MPUOIN3UB YUEHBIX K pasrajike IIaBHOW U3 OMOIOTMUYECKHX 3arafiok —
3arajIkv O MPOMCXOKACHUU KU3HHU.

[Hocrak ckazan [dayaHe, 4to 3auHTEpecoBaIcCs OTKpbITUsIMU Yeka u OnTMeHa, oKa3aBIIMMHU,
yTO Hekotopele MoJieKyabl PHK umeroT karanuruyeckue cBorictBa pepmeHToB. OH HamepeBasics
BBISICHUTD, MOTYT JI1 PHOO3UMBI HICIIOJIb30BATh Ty CHOCOOHOCTD JJIsi CAMOBOCITPOM3BO/ICTBA. “XBa-
THUT Ji1 3ToMy (pparmMeHTy PHK XuMHUYecKUX CHIEHOK, YTOOBI CO3aTh CBOIO KOMUIO?” — CIIPOCHJT OH
y Haynusl. OH npeayioxu, 4ToObl IMEHHO STUM OHA M 3aHsLJIaCh B CBOEM AUCCEPTALIMOHHOM HCCIIe-
JoBaHUU .

3apasuBimck 3HTYy31ua3MoM llocraka, [JayaHa BbI3BasIach CTaTh MEPBOM B 3TOM JJaOOpaTOpun
acrimpanTkou, pabdoratomiedt Hag PHK. “Korma s uzydana 6uonoruio, Ham mogpoOHO paciyChBaIN
crpykrypy 1 kon JJHK u roBopwiu, 4to BCIO TSKEMyl0 padOTy B KJIETKAX BBINOJHSIOT OCNKH, B
To BpeMs kak PHK cumrtanmmu 6ecToNKOBBIM MOCPETHUKOM, CBOETO pOjia PYKOBOTUTEIEM CPETHErO
3BeHa, — BcrioMuHaeT JlaynHa. — S1 oueHb yIuBHIIaCh, KOTIa BBISICHUIIOCH, UTO B ['apBapae padoTaer
Moronou rennit [Ixek Illoctak, KOTOpBIA XO4eT Ha CTO MPOIEHTOB IMOCBITUTH CeOs1 CCIIEIOBAHUIO
PHK, nockonbKy cuMtaer ee KJI04OM K pasrajke TailHbl O IPOUCXOKAECHUM KU3HU .

N nns Mlocraka, KOTOpBIN yke 3aBOeBaJl aBTOPUTET, U [IIs1 Jlay/lHbl, KOTOpasi MoKa ele He
Mella COJTMIHON penyTaiuu, pemienre 3aHsATbcss PHK 6buto prickoBaHHBIM. “BMecTo TOro 4toos
BMecTe co Bcemu usyuars JJHK, — Bcnomunaer Iocrak, — Mbl peluviIv cTaTh IEPBOIPOXOALIAMU B
HOBOM chepe, OTIPABUTHCS HA HOBBIE PyOekKU, KOTOPhIe ObUTA HECKOJIBKO 00/1e/IeHbl BHUMAHUEM, HO
HaM Ka3aJIMCh BeCbMa MHTEPECHBIMU . DTO OBLIO 32710/1T0 10 TOro, Kak B PHK yBuaenu rexnonoruio,

36 Jennifer Doudna. “Hammering Out the Shape of a Ribozyme” // Structure, 15 nexa6pst 1994 r.
37 Jennifer Doudna and Thomas Cech. “The Chemical Repertoire of Natural Ribozymes” // Nature, 11 mons 2002 r.

38 Nurepsbio aBropa ¢ Ixxekom llocrakom u xxennudep HdaynHoit; Jennifer Doudna. “Towards the Design of an RNA Replicase”.
PhD thesis, Harvard University, maii 1989 r.
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KOTOpasi MO3BOJISIET OKa3bIBaTh BJIMSIHUE HA SKCIIPECCHIO FT€HOB Y BHOCUTh M3MEHEHHUS B UesloBeve-
ckue renbl. [locrak u JaynHna ooparmiuck kK PHK 13 unctoro JioOOnbITCTBA, B CTPEMIIEHUH Pa3o-
Oparbcs, Kak padoTaeT mpupoaa.

V Ilocraka 61 npuHLMI: “HuKoraa He aenaid Toro, YeM 3aHMMAeTCs eIlie ThiCSJa YesioBeK .
JlayaHe oH mpuIesncs 1o ayire. “To ObUI0 Kak Ha (byTOOIBHOM I101e, T 51 XOTeJsIa UTPaTh Ha TI03H-
LIMH, KOTOPYIO HE KaJIOBAIU APYyrue AEeTH, — TOBOPUT OHA. — [I)KeK Hay4yus MeHs, 4To, BTOPrasch Ha
HEWU3BEIAaHHYI0 TEPPUTOPHUIO, PUCKYEIlb CHIIbHEE, HO TIPY 3TOM MOJIyYaellb BO3MOXHOCTb BHIUIPaTh
OosbIe”.

K Tomy BpeMeHM OHa 3Haja, YTO BaKHEE BCErO MPU U3YUYEHUU IPUPOIHOIO SIBJIEHUS MOHSITD,
KaK YCTPOEHBI YYaCTBYIOIIHE B HEM MOJIEKYJIbL. [Jis1 9TOro el Hy’KHO ObLJIO OCBOMTH HEKOTOPBIE TEX-
HUKH, UCTIOJIb30BaBIIMecs YoTrcoHoM, Kpukom u ®@pankiivH npu usyyennu crpykrypsl JHK. Ecin
obl y HUX ¢ [IlocTakoM Bce MOTydnioch, T0 MOIJIO OBl CTaTh OOJIBIIMM IIarOM K OTBETY Ha OJVH U3
CaMBbIX TJIABHBIX OMOJIOTMYECKMX BOIIPOCOB, @ BOZMOKHO, U HA CAaMblid TJIABHBIN BOIIPOC: KaK 3apOy-
J1aCh KU3Hb?

Hp OUCXOKACHHUEC )KN3HHN

[Hocrak 3aropesncs uaeei y3Harh, Kak 3apoJuiiach XU3Hb, U €r0 HTY3Ma3M npenoasec Jayane
BTOPOM BaXXHBIN YPOK: TOHSIB, UTO HE CTOUT OOSIThCSI PUCKOBATH, BTOPrasich Ha HOBBIE TEPPUTOPUH,
OHa TAaK:Ke OCO3HAJIA, UTO YUEHOMY IOJIOKEHO 3adasams 2parnouo3tsle éonpocsl. Xots Loctaky Hpa-
BUJIOCH TIOTPYKAThCS B IETAIN SKCTIEPUMEHTOB, OH MOCTOSIHHO Pa3MBbILIUIST Ha TIOUCTHHE TIIyOOKHUe
Tembl. “3aueM elle 3aHuMaThCs HayKou?” — roBopuit oH Jlaynne. I 3TOoT BOonpoc cTain oJHUM U3 ee
PYKOBOASIIUX MPUHITUTIOB .

CymiecTByIOT BEJIMKHE BOIIPOCH], HA KOTOPBIE MBI, CMEpPTHBIE, BO3MOKHO, HUKOT/]a He HaileM
OTBETa: Kak 3aponuiach BeeneHHas? moyeMy B MUpE €CTh YTO-TO, KOT/Ia MOIJIO ObI He ObITh HU4Yero?
410 Takoe cozHanue? EcTh 1 BOMpOCH, KOTOphIe, BO3MOKHO, MOAJALYTCS HaM IO KOHIIA 3TOTO CTO-
JleTUsI: Bce M BO BceeseHHOM mpenonpeeneHo? odnagaeM M Mbl cBoOoI0i Boim? Eciu roBoputh
O TPaHAMO3HBIX BOMPOCAX, TO OJIMXE BCEro MbI MOJONUIM K OTBETY Ha BOIPOC O MPOUCXOXKACHUN
KU3HU.

LenrpanbHas porma 6uosnorun tpedyer Hammuus [JHK, PHK u 6enkos. ITockonbky Masioe-
POSITHO, YTOOBI BCE OHM OIHOBPEMEHHO BHITUIBLINA U3 MEPBUYHOrO OyIbOoHA, B Havaste 1960-x romos
TOSIBUJIACH THIOTE3a, KOTOPYIO HE3aBHUCHUMO JPYT OT Apyra chopMyIMpoBaiu Besnecyumii @paHcuc
Kpuk u npyruve yueHsle, 1 OHa TJIACUT, YTO paHee CylecTBoBasa Oojee mpocrasi cuctema. Kpuk
MIPENOJIOKUI, YTO Ha 3ape 3eMHOUM uctopun PHK Obia criocoOHa K caMOBOCITPOM3BOICTBY. ITO
OCTaBJISIET OTKPBITBIM BOIIPOC, OTKyAa nosiuiiack nepsasg PHK. Hekotopele nonarator, 4ro ee ucrou-
HUKOM ObLT KocMoc. Ho, BO3MOXkHO, J1e/10 00CTOs1IO TIpoltie 1 Ha 3emiie B IOUCTOPUYECKHE BpeMeHa
MPUCYTCTBOBAIM XUMUYeckue coctapisonme PHK, kotopbie coequHsich Ipyr ¢ IpyroM B pe3yJib-
TaTe €CTECTBEHHOI'O CIIy4ailHOTo CMeluBaHus. B ToT rox, korga [ayaHa npunuia B 1abopaTtopuio
[Mocraka, Guoxumuk Yonrep ['mibept HazBan Ty runotesy “mupom PHK”40,

HeorpemniemMoe CBOMCTBO KUBBIX CYILECTB 3aKJIOYAETCS B TOM, YTO OHU BJIAJCIOT METOAOM
CO3/IaHHs1 HOBBIX OPraHM3MOB, ITOIOOHBIX ce0e: OHU CIIOCOOHBI K BOCIIPOU3BOACTBY. Crie10BaTesbHO,
€CJIM Bbl XOTUTE cKa3arh, 4To PHK Moria ObITh MONEKYIOH-TIpeAIIeCTBEHHUKOM, KOTOpasi IIpUBeJa

39 Wurepebio aBTopa ¢ dxexom locrakom u [Ixxenaudep JaymHoi.

40 Jeremy Murray and Jennifer Doudna. “Creative Catalysis” // Trends in Biochemical Sciences, nekadps 2001 r.; Tom Cech. “The
RNA Worlds in Context”// Cold Spring Harbor Perspectives in Biology, utonb 2012 r.; Francis Crick. “The Origin of the Genetic Code”
// Journal of Molecular Biology, 28 neka0pst 1968 r.; Carl Woese. The Genetic Code (Harper & Row, 1967). P. 186; Walter Gilbert.
“The RNA World” /] Nature, 20 depans 1986 r.
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K 3apOKJICHUIO JKM3HU, TOJNIE3HO OyleT MpOAEMOHCTPUPOBATh MPOIECC €€ CaMOBOCIPOU3BOICTBA.
NmenHo Takyio 1iess 1 octaBuim niepen cooou [locrak u daynHa*!.

JlayaHa nmprMeHsiia MHOXKECTBO TaKTUK ajisi coznanust PHK-gepmenTa, nmm pubosuma, KoTo-
pbiii Mor Obl cBsi3bIBaTh MasieHbkue (pparmentsl PHK. B koHniie konioB onu ¢ Illoctakom cmoriu
co3aarh pruOO3UM, KOTOPBIH C MIOMOIIIBIO CIUIAMCHHTA TTPOU3BOIII COOCTBEHHYIO KOITHIO. “ITa peak-
Ul JEMOHCTPUPYET BO3MOKHOCTh BocnpousBoacrBa PHK npu ucnonb3zoBanuun PHK B kavyectse
Karanuzaropa”, — Hanucanu [Jaynna u llloctak B cratbe, BbieAiei B xypHaie Nature B 1989 romy.
Buoxumuk Puuapn JIngToH no3sxe Ha3Bal 3Ty CTATHIO “4yI0OM TEXHHMUECKOro MactepcTBa’#2. [laynHa
cTajia Bocxofsiiei 38e3101 mapcrsa uccnenopanuii PHK. IToka oHO octaBaiiock Ha 3aBOpKax OMo-
JIOTUU, HO B MOCJIEIYIONIMEe ABa JIECATUIIETUs 3HAHUS O TIOBeJeHUH MajieHbkuX (pparmentoB PHK
oOpesu OOJBIITYI0 BAXXHOCTh Kak B cepe pelak THPOBAHUSI TeHOMA, Tak U JIsl O0phObI C KOPOHABU-
pycamu.

B acmmpantype [laynHa mpuoOpena ocoOyld KOMOMHALIMIO HABBIKOB, KOTOpas OTIMYaia
[Mlocraka 1 APYrux BEJMKHUX YYEHBIX: OHA MPEKPACHO CIPABJISIACH C TPOBEJCHUEM KCIIEPIMEHTOB
Y TaK’Ke 3ajaBajia IpaHAro3HbIe BOIPOockl. OHA MOHMMAJA, YTO JbSBOJ B AETAJSAX, HO TIPU 3TOM He
3a0pIBaJIa 00 o0mer kapTuHe. “JxeHHU(ep OblIa BEIMKOJIENHA B JJaOOpaTOpUH, MOTOMY UTO Jiejaja
Bce OBICTPO M TOYHO, y Hee B pyKax Bce Criopuiioch, — ropoput Illocrak. — Ho erie Mbl roBOprid o
TOM, [I0YEMY BaKHO 3aJaBaTh [IOMCTUHE I'PaHMO3HBIE BOIIPOCHI” .

JlayaHa Takke OKaszajach OTIMYHBIM KOMaHIHBIM MTPOKOM, UTO oveHb panoBaio Ilocraxa,
KOTOPBIN cam OBbUT TakMM ke, Kak u J[xopmk Yepu v HEKOTOphIe JIpyrue ydeHble u3 ['apBapiackon
MEIUIMHCKOM IIKOJIbL. TO BUAHO IO KOJIMYECTBY COABTOPOB B OOJIBIIIMHCTBE €€ cTateid. B HayyHbIX
MyONMMKAIMSIX IEPBBIM YKa3bIBAETCS aBTOP — KaK IMPABUJIO, MOJIOION HUCCIIeJOBATEIb, — KOTOPBIN MPO-
BOJMJI OOJIBIIYIO YACTh SKCIIEPUMEHTOB, a IMOCIIETHIM — HAYYHBIN PYKOBOIUTEIb HITH TUPEKTOP J1a00-
paropun. [lepeuncnenHble B ceperHe 0ObIYHO BBICTPAUBAIOTCS MO 3HAUMMOCTH BHECEHHOTO BKJIaA.
B oHOI#1 13 BakHBIX cTaTel sl )KypHauia Science, ¢ MOArOTOBKOM KoTopoi laynHa nmomorasia B 1989
TO/y, €€ MMsI CTOUT B C€peInHe CITUCKA, TOTOMY UYTO B TO BpeMsI OHa ObLiIa HACTABHUKOM YJaWINBOTO
rapBapiCKOro CTyJeHTa-0aKanaBpa, mogpadbaThiBaBINEro B JA00OPaTOPUH, U ITOCUUTANA, YTO BEAYIIIM
aBTOPOM JIOJDKEH CTaTh CTYJAEHT. B mociennmii rox padotsl B tadoparopuu Illoctaka ee ums nosiBu-
JIOCh B CITUCKE aBTOPOB YETHIPEX HAYUYHBIX CTAaTEH B MPECTHKHBIX XKYpPHAIAX, M BO BCEX HUX OIKCHI-
BaJIOCh, Kak MoJiekysisl PHK ocyImecTBIslioT caMOBOCITPOM3BOICTBO .

[Mocrak Takke OTMETHUJI TOTOBHOCTh M Aaxe skenaHue JaymHbl peraTb TpyJHbIe PoOIeMBl.
ITO CTaNO OUEBUIHO OJIMKE K 3aBepileHuIo ee padboThl B tadopatopuu Illocraka B 1989 romy. Ona
TMIOHsIJIa, YTO CMOXET pa3o0dparhbes B padote pparmenToB PHK, ocyimecTBiasionmx caMocCIiiaiCuHr,
TOJIBKO €CJIM U3YYUT €r0 CTPOEHHUE aTOM 3a aTOMOM. “B TO Bpems cuMTalIoch, 4TO cTpyKTypa PHK
HACTOJIBKO CJIOKHA, YTO €€, BO3MOKHO, He YIAaCTCsl OTKPbITh, — BecriomuHaeT [ocrak. — [Toutn HUKTO
yXe U He TbITascs ™+,

41 Jack Szostak. “Enzymatic Activity of the Conserved Core of a Group I Self-Splicing Intron” // Nature, 3 wions 1986 r.

42 Nurepsoio aBTopa ¢ Puvapnom Jludronom, Jxennudep daynHoii u dxexom Llocrakom; Bpyuenue [Ixennugep HayaHe mpe-
muu ['punrapaa 2 oktsaopst 2018 r.; Jennifer Doudna and Jack Szostak. “RNA-Catalysed Synthesis of Complementary-Strand RNA”
/I Nature, 15 utonsa 1989 r.; J. Doudna, S. Couture, and J. Szostak. “A Multisubunit Ribozyme That Is a Catalyst of and Template
for Complementary Strand RNA Synthesis” // Science, 29 mapra 1991 r.; J. Doudna, N. Usman, and J. Szostak. “Ribozyme-Catalyzed
Primer Extension by Trinucleotides” |/ Biochemistry, 2 mapta 1993 r.

43 Jayaraj Rajagopal, Jennifer Doudna, and Jack Szostak. “Stereochemical Course of Catalysis by the Tetrahymena Ribozyme” I/
Science, 12 mast 1989 r.; Doudna and Szostak. “RNA-Catalysed Synthesis of Complementary-Strand RNA”; J. Doudna, B. P. Cormack,
and J. Szostak. “RNA Structure, Not Sequence, Determines the 5’ Splice-Site Specificity of a Group I Intron” /| PNAS, okts6ps 1989 1.;
J. Doudna and J. Szostak. “Miniribozymes, Small Derivatives of the sunY Intron, Are Catalytically Active” // Molecular and Cell Biology,
nexabpp 1989 .

“ Wurepsoio aBTopa ¢ [Ixexkom [locrakom.
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3HakoMcTBO ¢ /[>keMcOM YOTCOHOM

[NepBoe BoicTymienue Jxennudep JayaHsl Ha HayYHOW KOH(EPEHIIMU COCTOSIOCH B JIabopa-
topun B Kona-Cnpunr-Xapoop, u [IxeiiMc YOTCOH Ha npaBax X03siMHA CUEN, Kak OOBIYHO, B TIep-
BOM psiny. beuto sieto 1987 roma, M OH OpraHM30BaJI CEMHUHAP, YTOOBI OOCYAWTH “IBOJIOIMOHHbIC
COOBITHSI, KOTOPbIE MOTJIM JJaTh TOMYOK K TOSIBJIEHUIO KUBBIX OPraHU3MOB, HBIHE CYIIIECTBYIOIIMX Ha
3emuie” . IHBIMU CJIOBaMU: KaK 3apOIMIIACh KU3Hb?

Ha koHdepeHIMu riaBHBIM 00pa3oM OOCYKIa HeAaBHUE OTKPBITHS, AEMOHCTPUPYIOIINE,
410 HeKoTopble Mosiekyibl PHK criocoOHsl k camoBocnipomn3BoacTBy. [lockombky IllocTak He mor
y4yacTBOBaTh, [laymHy, KOTOpoi ObUIO BCEro ABaIaTh TPY Tof1a, MPHUIIACKIN BMECTO HEro IpeJcTa-
BUTb MX padOTy HaJl CO3aHreM camoBocrpousBofsieiics monekyasl JHK. [Tonyuus noanucanHoe
YorcoHoM nuceMo, agpecoBaHHoe “yBaxaeMoit mucc [ayaHe” (oHa ere He craia JoktopoM Haya-
HOI), OHa HE TOJIbKO TOTYAC MPUHSIA ITPUTTIALIEHUE, HO U TIOMECTHIIA IIUCbMO B PAMKY.

Ee BhicTyIIJIEHHE, OCHOBAaHHOE HA CTaThe, HanMcaHHOW B coaBTopcTBe ¢ IllocTtakom, n300mo-
BAJIO TEXHUUYECKMMHU TOAPOOHOCTSMH. “MBbl ONMUCHIBAEM JENEIMU M 3aMEHbl B KaTATUTUYECKOM U
CyOCTpaTHOM JIOMEHaX CaMOCILIaCHPYIOIIErocsi MHTPOHA”, — Hayala oHa. Takoe MpeasiokeHue He
MOXET He B3BOJIHOBATh MCCIIEOBATEIel-OMO0IOroB, U YOTCOH MpPUHSIICA AeNaTh 3aMeTKU, BHUMA-
TEJILHO ciiymas. “ Tak CUIbHO HEpBHMYAJA, YTO Y MEHS JIQJIOHU BCIIOTENN, — BCIOMUHaeT JlayaHa.
Ho no okoHuyanuu BbicTyIuieHHs1 YOTCOH no3paBui ee, a ToMm Yek, KoTOpblid POBEJ UCCIIeJOBAaHKE
MHTPOHOB, IIpoJioxkuBLIee Aopory K crarbe Haynnsl u llocraka, HakjoHwics v menuysn: “OtimyHas
padora”*®

45 Unrepsbio aBTopa c [Ixeiimcom YorcoHom; James Watson et al. “Evolution of Catalytic Function”. Cold Spring Harbor
Symposium, vol. 52, 1987.
46 HNuTepsbio aBTopa ¢ [Ixxennudep HaynHoit n Ixeiimcom YorcoHom; Jennifer Doudna. .. Jack Szostak, et al. “Genetic Dissection
of an RNA Enzyme”. Cold Spring Harbor Symposium, 1987, p. 173.
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.
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