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Kuura agpecoBaHa TeM, KTO X04eT IIOHATDH, KaK CBA3aHBI HaIlla
JHK u Hamra MHAWBUAYATBHOCTE. He B BrIcieM prtocodhCKoM
CMBICJIE, a B IPUKJIAHOM, B TOM CAMOM, KOTOPBII HHTEpecyeT yJe-
HBIX ¥ KPUMUHAINCTOB: KOMY IIPUHAJICKUAT obpaser; 6romare-
pUasa M 4YTO ellle Mbl MOXKeM CKa3aTb 00 3TOM YesloBeKe, NMes
tosbko ero JJHK? Hazmo v 1 TO9HOM MAeHTUDUKAIIUY YUTATh
BeCh TeHOM (“HO 3T0 04eHb J1oporo!”). MoXKeT JI OTnOaThCs TeCT
Ha OTLOBCTBO U Ye€M OH OTJIMYAETCA OT IIOUCKA IIPEJIKOB YeJI0BeKa
1o Y-xpomocoMe. [ToueMy 6HoIOTH yBepeHsI, uTo 1oy, Ekarepus-
Oyprom HamzieHbI ocTaHkM Hukosas Il 1 ero ceMbu U mogemy co-
MHEBAIOTCA NPeJCTABUTEIN IIepKBU. [lodeMy MHOTMX aMepuKaH-
1eB 06eCITOKOYUT apecT “YOUHITBI 13 30JI0TOTO IITaTa” — 3TO Ke
XOPOLIIO, YTO er0 apecToBau, pa3Be HeT?

TeM, KTO XOueT pa3oOpaThCsA B 3TOM, IIPUIETCA BHUKHYTh
B ycrporictBo JHK u, miaBHOe, NTOHATH, KaK C Hell paboTaloT.
Ho s mocrapanack pacckasarh 06 3TOM KaK MOXKHO IIPOIIE U C MU-
HUMyMOM GopMyiL. Vies KHUTU B TOM, YTOOBI JIFOOOM YUTATEb,
JlaKe C TIOAITOTOBKOM 110 GMOJIOTUY Ha YPOBHE IITKOJIBI, MOT 3aIJIsl-
HyTb B HaCTOAIIVE HayyHble IMyOIUKaIUU U Pa300paThCA B CYTH.
3aiTu 4yTh AaJIbllle HOBOCTHOTO “ydeHble Boienunu JHK u ycra-
HOBWIN .

B KOHIIe KOHIIOB, 3TO UHTEPEeCHO caMo IIo cebe. Mcropuu oT-
KPBITUM, KOTOPBIe Ciesiany Bo3MoXKHBIM aHanus JIHK Ha coBpe-
MEHHOM ypOBHe, He MeHee 3aHHMAaTeJIbHBI, YeM JIeTeKTUBHEIEe
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CIOJKeTBI, U He BCe Ke MHe ITHCaTh 0 OaHAUTAX, TEPPOPUCTAX U Ha-
CWIbHUKAX — B KHUTE JIOJDKHBI OBITh U TIOJIOKUTETbHbIE TEPOU.
A Hayka o JHK — a0 1ipexzie Bcero Jirogu. XapusMaTudHble, IIPaK-
TUYHBIe, HeMHOTO (WIH 6e3 “HeMHOro”?) cyMacIIeiiire, yIpsmsle,
HeBBIHOCHIMBIe, GJIarOpOZHbIe, YBePEeHHO ILUIAaHUPYIOIIe HeBO3-
MO)XHOe — caMble pa3Hble, HO CKyJHO He Oy/ieT B JTI060M CITydae.

MonHas Bepcus: https://www.alpinabook.ru/catalog/book-23164/



DTO CIyIMIOCh B Ziekabpe 2002 T. JIuaus, 26-1eTHAA aMepUKaHKa,
GepeMeHHasI TPETHUM PeOEeHKOM, PACCTATIACH CO CBOUM ITaPTHEPOM
1o uMeHU /xetMu. YTOOB! MOIYYUTh MaTepPHUAIbHYIO ITIOMOIIb,
OHA 06PaTIWIACh B FOCYIaPCTBEHHBIe OpraHbl. Kak yacTs pyTHHHOMN
nporeAypsl, JINAWA U YIIeOIINN OT CEMbU TaTla IOJDKHBI ObUTH
MIPOUTU TeHETUYECKOE TeCTUPOBAHUE, YTOOBI ITOJTTBEPIUTD OTIIOB-
CTBO.

Cka3zarb, YTO pe3yJIbTaT YAUBWI, — 3HAYUT He CKa3aTb HUYero.
JKeMU TeICTBUTEIbHO ObLI OTIIOM JeTeH, a BOT JINIUs, eCIu Be-
puth JHK-aHamm3y, He 6pU1a MX MaTePhI0. [ITOBTOPHBIH TECT BBIIIOJ-
HIWIY Ha BCAKUU CJIy9al B IPYroH 1abopaTopuu — TO JKe CaMoe.

Jluys 3asBWIIA, ITO BCe 3TO OGpe]T, YTO OHA ITPEKPACHO ITOMHUT,
KaK HOCIJIA ¥ POKaJIa CBOUX JieTel (MHTepeCHO, TAKoe BOOOIIe-To
BO3MOJKHO 3amntamMAToBath?!). [IpmdeM poxkasa He B JieCy, a B IUBU-
JIN30BAaHHBIX YCJIOBYSX, TIOZ HAOIO[IeHEM Bpavyei-aKyIIepoB, TaK
uyro BpeT Baie JJHK-rectupoBanme. CoxaneeMm, Ho JJHK-Tectupo-
BaHUe HUKOIJIA He BpeT, OTBedyanu opunuanbHble auna. Curya-
LIV ¥ HAaC C BAMU NOJ03PUTEIIbHAA, U3BECTHBI CIy4au, KOIJA IICU-
XUYECKU HeCTaOMIbHEBIE IOXUTUTETLHUIIEI eTell yoexkaanu cebs,
YTO OHM 3TUX JIeTell caMUu POAWIIY, a I7ie-TO B 3TO BpeMsI PhIAAIN
HacTosIMe MaTtepu. UTo 10 CBUJIETEIBCTB MePAGOTHUKOB — KTO
3HaeT, MOXKeT, OHU HoAKyIUieHbI? A JTHK o6MaHBIBaTh He 6yaeT,
9TO — Hayka. /[aBaiiTe pa3duparThCs.
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JIuIiio BBI3BAJIM B JleTIapTaMeHT COITMATIBHBIX CIIYXKO U yBe-
JOMIJIU, YTO JeTel y Hee MOTYT U3BATH B Jito60e BpeMms. “Korma
s CeJIa, OHU IIOZIOIUIH, 3aKPBLIH JIBePh U IIPOCTO... HAYAJIN 60M-
GapAUpoOBaTh MeHs BoIlpocaMu Bpojie «<KTo BbI Takasa?”.

Pa36upaTesnbCcTBO MPOLODKATIOCH 16 MecaneB. “f obemaio
C IETBMU U BAPYT HAYMHAIO IUTaKaTh. OHU CMOTPAT HAa MeHs, OyTo
XOTAT CIIPOCUTB: UTO CIyYMIACh, MAMOYKa? OOHUMAIOT MeHH,
a g He MOTY HUYero UM OOBACHUTH, IIOTOMY 4TO caMa He IIOHU-
Maro”. Jla ¥ HUKTO He TIOHVUMAJI, K KoMy JIuausa HU o6painanach,
OT Bpaveil 10 I0PUCTOB. ThICAYENIETHUAMHU OCTaBAJICS OECCIIOPHBIM
TIPUHIIAII PUMCKOTO IIpaBa Mater semper certa est— “Mars Bcerna
M3BeCTHA TOYHO” — U BOT Ha Tebe. Xopo1lIo, TopaHTasupyeM U Jio-
ITyCTUM, YTO OZHOTO pebeHKa JINaya Bo BpeMeHHOM IIOMpadyeHH
yMa MOLJIA y KOI'0-TO IIOXUTUTh. HO HeCKOJIBKUX, A ellle POJHBIX
ApYT IPYTy?..

YeM BCe 3aKOHUIIOCH, MBI 06513aTeIbHO Y3HaeM. (MayleHbKUH
crioturep: aHaIu3 He Bpasl.) Ho cHavasa Hazo pa3oOpaThCs, YTO 3TO
3a IHK-recTnpoBaHue ¥ mo4eMy eMy Bepbl OOJIbIlle, YeM CBU/Ie-
TeJIbCTBY Bpadel, IPUHUMABIINX POABL Y XKEHIHBL
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KAK YCTPOEHA AHK ...

KpaTKas NPeAbICTOPUS ..............cccveeeeeneeeeereeeeneeeeeeeeeeeeeeeennes

HauaTp mpuzieTcsa Bce-TaKU C pacckasa O ABOMHOU cnupanu. Yu-
TaTeIb TOPOIIUTCA K Ie€TEKTUBHBIM CIO)KeTaM, U 5 32 TOABI PAaOOTHI
B HayYHOM >XyPHAIUCTHKe HEMHOTO ycTaja oT 3aunHa “JHK co-
CTOUT U3 KUPIIUYUKOB-HYKJICOTUZOB” — HO HUYEIO He IIofea-
emnb, HaJO. Korga B camoM MHTepeCHOM MeCTe HeTIOHATHO KJTIO-
YeBoe CJIOBO, 3TO pasfpakaert.

To, 9TO IOTOMCTBO OBIBaET IIOXOXKE HA POAUTENeH, 3aMeTUThb
HeTPYAHO, O BO3MOXXKHBIX IIPUUMHAX 3TOT0 (heHOMeHa PacCy»KIaIn
ellle aHTUYHbIe MBICIUTEIN. [MNIIoKpar B kHure “O ceMeHU U IIpU-
pore pebeHKa” TTHCAT TaK: “Cema My#ccKoe Ucxo0umn u3 éceti moti énazu,
KOmopas codepucuncs 8 uenogexe U om komopotl omaengemecs mo, 4mo
ecmb Haubonee cuabHo20. Y 00ka3amenscmeom mozo, umo omoensemcs
Hauboslee CUNbHOE, CyHCUM Mo, 4mo, k020a Mbl COGEPUILLM CoLmue, Mo,
ucnycmugwu u3 cebs cmonb MAnEHbKy0 4acms, 0endemcd, 00HaKo, cd-
ObIMU. (...) Cema KaK HeHUWUHDL, MAK U MyICHUHbBL NPOUCX0IUM U3 8ce20
mend, U u3 alabwlx uacmeil — 1aboe, a U3 CUNbHbIX — CUNbHOE (...) U eciu
om Kaxoti-1ubo yacmu mena 08 ceMeHu 6oLl NPUBXOOUNT 0N M-
UYUHbBL, YeM OM HCeHUUHbL, MO pebeHOK OoJlee NOXONC HA OMUQ; ecu e
om kaxoll uacmu mena 60/ee NPUBHOCUMCA OM HCEHUWUHDL, MO pebeHOk
Obigaem 6onee noxoxc Ha mamv. Ho Hukoz0a 6bims He Modcem, umobvl
100 8cemMu CBOUMU UACAMU ObLL NOX0NC HA MAMb, A HA OMUA He OblL
coBepUIeHHO NOXoXC, ULU Haobopom...”! Hy pa3Be 3TO He ITPeKpacHO?
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JlaHHad ruroTesa coszasaya TPYAHOCTH, KOTOPbIe BUZEI U CaM
Iunmokpat. HanmpuMmep, ey 3arafjouHoe BelleCTBO HaCJIeACTBEH-
HOCTU (POPMUPYETCs BO BCeX 4acTAX TeJIa, II04eMy OT 340POBBIX
Y KpeIIKUX JIIo/lel NHOTZAa POXKAAIOTCA CIabble JeTH, a OT MCKa-
JICYeHHBIX ITI0YTU BCEIZA POXKIAIOTCA 3L0POBbIe: ONHOHOTUH OTel]
3aYMHaeT BIIOJIHe IBYHOTUX MJIafieHIleB? [UIIOKpaT IOAbICKUBA
3TOMY JIOBOJIBHO yBJIEKaTeTbHbIe OOBSICHEHUS, OJTHAKO BpeMs pe-
IIIATD BOIIPOC II0-HACTOALLEMY ellle He IIPUIILIO.

Ho mpaxTuyeckoe IpUMeHeHHe HJiell HaclelCTBEHHOCTU
Ha4vaJIoCh 3a[0JITO O OTLIA MeAMLMHEL: C He3allaMATHBIX BpeMeH
JIFO[TY OFIOMAIITHMBAIM IVIKYe BUJTBI U 3aHUMAJIUCH celeKiren. He-
CKOJIBKO YTPUPY#, MOKHO CKa3aTh, YTO CEJIbCKOXO3ANCTBeHHAA
TeHeTHKa cZiesiajia CBOU IlepBble IIar, KOIZa ApeBHAA XKeHIINHA
BBIOpasIa M3 Ky4KU caMble KPYITHbIe 3epHa 3JIaKOB U He CTaja Ba-
PDUTH U3 HUX ITOXJIeOKY, a COXPAaHWIA, YTOOBI ToCesTh. Vi Korja
JPEeBHUU MY)KUMHA CKa3al: 3Ty APOUKy ceildac He peXxeM, a IIpu-
BeZleM K Hel cocezicKoro 6apaHa, caMoro O0JIBIIOrO B iepeBHe, I10-
JIy9aTCs ATHATA U TOYKe BBIPACTYT OOJIBIIIIMU.

[To-BuAMMOMY, IIepBble HAy4YHBbIe COOOPAKEHUA O HaCIel-
CTBEHHOCTH, COXPaHUBIINE 3HAYMMOCTh O HAllUX [JHeM, BbI-
ckazar B XIX B. Iperop MeHiens — MOHax, a 3areM ab6at aBry-
CTMHCKOTO MOHACTBIPsA ¢BATOr0 PoMbI B bproHHe (ceityac BpHO).
C 1854 r. B TeueHHEe BOCBMU JIeT MeHzenb IPOBOAWII OIIBITHI
II0 CKPeIMBAHUIO ropoxa. EMy 11oBe3sio ¢ 06beKTOM HCCIeN0Ba-
HUI: TOPOX OBICTPO PACTeT, y HEeT0 JIETKO BBIOPATh IIPU3HAKY, ITpeJi-
CTaBJIeHHble He MHO)KeCTBOM BapHallul (Kak, HalpuMep, I1BeT
IJIa3 y 4YeJIOBeKa), a BCero AByM:. TaK, TOPOIIMHEI MOTYT OBITH JKeJI-
THIMU WU 3€JIeHBIMU, JIAAKUMU WY MOPITUHUCTHIMU.

Mengenp BBeJ MOHATHE HAaCIeACTBEHHOIO 3ajJlaTKa (WU,
B IPYTUX IlepeBofaX, HaCJIeACTBeHHOIo (paKkTopa) — HeKOoM Mare-
PUATBHOM CyOCTaHITNU, KOTOPast OIIpeJiesisieT TOT YIN MHOM IIPU-
3HAK. OH TarKe IIPeAIIOIOKIIL, YTO KDK0e PaCTeHUe UMeeT IIaphl
HaCJeCTBEHHBIX 3aJlaTKOB, TaK YTO IIPU3HAK OIIpeesAeTCA
He eITHCTBEHHBIM 33J]aTKOM, a KOMOUHAIel AByX. DTO IpesIo-
JIO)KeHUe OOBSICHAIIO, [I09eMy IIPH JIFOOBIX BADUAHTAX CKPeIBa-
HUA, eCJIM IIOCMOTPeTh Ha IIOTOMCTBO, COOTHOIIIeHNe PacTeHUH
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C>KeJITBIMU U 3eJIeHBIMU TOPOIITMHAMU He ObIBAeT IIPOU3BOJILHBIM,
KaKUM YTOZHO, a BCerza OJIM3KO K OTHOIIEHIISM IeTBIX YUCeT —
3:1, 1:1. A 3a0IHO — II0YeMy IIPU3HAKU PaCIIPeAeIAI0TCA He3aBU-
CHMO, TO €CTh OT/IEJTLHO B3ATas TOPOIITMHA MOXKET OBITh KeJITOU
MOPILIMHUCTOH, >KeJITO! IJIaZKOM, 3eJIeHOU MOPIIUHUCTON WU 3€-
JIEHOM IJIaJIKOM: IIBeT — 3TO OFHA IIapa HawIeACTBeHHBIX 3a7aT-
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Puc.1.  Tak pabotaeT 3aKOH HE3aBUCUMOTO pacnpefeneHns NPU3HaKoB, OTKPbITHIMN MeHaenem.
MNycTb “HacnefCcTBEHHbIV 3afaTOK”, 0TBEYAIOWMIA 3a KENThIN LBET ropowWKHbI, — Y, 3a 3e-
NEHbIV — Y, 3@ MajKyo ropowunHy — R, MOPWMHKCTYO — r. 3armaBHbIMKU GYKBAMU NOKa-
3aH0 AOMUHUPOBAHKE, TO €CTb NPeobaafaHne NpU3HaKa Haf anbTepHaTUBHBLIM: €CAN XO-
T4 6bl 0AAHA M3 iBYX R 3arnaBHas, ropolmMHa 6yaneT rmagKkoi. B neppoM noKkoneHuu Bee ro-
POLIMHBI OAMHAKOBbIE, @ YTO OyAET BO BTOpoM? Ecau 6bl NpuU3HaKK “xentas u magkas”,
“3eneHas M MopLMHKUCTas” BCerga nepeaaBanucb BMECTE, Mbl Habat0aanu 6bl Takoe pac-
npeaeneHue, Kak NoKkasaHo ciesa. Ha camom Aene Nnpu3Haku KOMOUHUPYIOTCS B pasiny-
HbIX COMETAHUSIX — MOSBASIOTCSH PACTEHMS C KENTbIMU MOPLMHUCTBIMU U 3€NEHBIMU 1A~
KAMM rOPOWMHaMK. 3Ha4uT, HaCNeACTBEHHbIE 3aAaTKK, OTBEYaloLMe 3a LBET U 3a Hop-
My, He3aBUCUMbI Apyr OT gpyra!
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KOB, MOPIIMHUCTOCTb — Apyrasd. CerofHA MbI Ha3bIBaeM “Hacje[l-
CTBEHHBIE 33JaTKU” 2eHAMU, a UX TBOMHOUM HaGOp — JuUmnioudHo-
cmuio. ITogassroniee GOJBIIMHCTBO KUBOTHBIX JUILIOMIHO, MBI,
JIIOIY, B TOM YHCJIe.

8 mapra 1865 1. MeHie/Th JOJOXKUI CBOU pe3ysikraThl Ob1ie-
CTBY eCTeCTBOUCIIBITATeNIeH B BpIOHHe M OIyOJIMKOBAJI CTAThIO
B “Tpyzax...” aToro obiecrBa. OfHaKO CTaThd I0Z CKPOMHBIM Ha-
3BaHMeM “OIIbITHI HaJl PaCTUTeIbHBIMU TubpuaamMu” (1866) mpo-
1A IOYTHU He3aMedeHHOU. MeHieslb ¥ caM Pa3yBepJIC B BOXKHO-
CTH CBOMIX Pe3YJIBTaTOB, KOIZIa OHU He IIOATBePAWINCH Ha IPYTUX
BHJIaX, B YaCTHOCTH Ha ACTPeOUHKe (HeOOJIBIION KeJITHIN IBETOK,
ITOXOKUU Ha OZyBaHYHMK). [leJI0 B TOM, YTO CeMeHa Y ACTPeONHKU
00pa3yIoTCs IyTeM allOMUKCHCA, WY ITapTeHOTeHe3a, TO eCTh 6e3
OILJIOJOTBOPEHU, U3 MaTePUHCKON KJIeTKHU, 1 HUKAaKOTO B3alIMO-
JeHCTBYUA OTIOBCKUX M MaTePUHCKUX 33/IaTKOB TYT OBITH HE MOYKET.
Ho kT0 MOT 3HaTh TOIZA, YTO rOPOX — “IIpaBUIBHOE” pacTeHue,
YeCTHO NOKa3bIBalolllee NCTUHHbIE TeHeTHYeCKHe 3aKOHOMEePHO-
CTH, a ACTpeOUHKA — “HeTIpaBUIbHOe”.

B urore Habmromenys [peropa MeHzessa He ObUIX BOCITIPUHSATHI
Kak (QyHZaMeHTaIbHOE OTKpBITHe. VX 3HaueHMe IOHsUIN TOIbKO
TOIZIa, KOIa 3aKOHBI MeH el IepeoTKPhLIN B Hadase XX B. Hesa-
BHUCHMO APYT OT Apyra Tpoe 6otaHnkoB — Kapsi Koppenc (lfepma-
Hus), Xyro ge ©pus (lowtanausa) u Opux YepMax (ABCTpus).

OueBUZHO, He 3HaI 0 paboTe Mengensa u Yapmiss JapBuH
(xOomAT JTereHBI O MUCbMe OT MeHiena B apxuBe JlapBUHa, HO JJaKe
B 3TUX JIeTeHaX IMCbMO He PacIiedaTaHo). OTo JOCaTHO: IIPeACTaB-
JIeHUe O TUCKPeTHBIX, HU C 4YeM He CMeIIHBAIOUINXCA eIMHUIIax
HAaCJIeICTBEHHOCTH IIOMOIJIO ObI OTBETUTh KAK MUHUMYM Ha OJTHO
Ba)KHOe 3aMeyaHre KPUTUKOB.

Ha 3ape cymecTBoBaHUS JapPBUHOBCKOW TeOPUU €l BCEPhe3
YTPOXKAJI TAK HAa3bIBAEMBIN KoITMap JPKeHKUHA, [T0 UMeHU OpUTaH-
CKOro nHKeHepa ®neMuHra /HKeHKUHA, 3aaBIIEro IPOCTOAYII-
HBIU BOIIPOC, Ha KOTOPBIM TOIJAITHIe HaTypPaIMCThl He HaXOJWIN
JIOCTOMHOTO OTBeTa. BOT BeI roBOpHUTe, UTO ITOJIe3HBIE IIPU3HAKU T1e-
PpeZaroTcA IOTOMCTBY M IIMPOKO PaCIIPOCTPAHAIOTCA, CIIPAIINBAI
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bxeHkuH. Ho BeZlb ecyiu IPU3HAK PeJKUN, 3TO O3HA4YaeT, YTO OH,
CKOpee Bcero, OyZleT TOJIbKO Y OZHOTO u3 poputeneil. CienoBa-
TeJIbHO, IIOTOMCTBO IIOJIyYUT TOJBKO IOJIOBUHKY IIPU3HAKA, YTO
MBI ¥ HAOJTIOZIaeM B ITPUPOJIe: IOCMOTPUTE, KAK U3MEHSIeTCs ITBET
KOKU Y MyJIaTOB, KBAPTEPOHOB 11 OKTOPOHOB — JIOJIeH C IIOJI0BU-
HOM, 4eTBEePTOI 1 BOCbMOM YaCThI0 HETPUTIHCKON KPOBU, Y KOTO-
DBIX JIMIIB OIUH U3 IPaZielylieK win pabadyiiek 6bUT 4epHOKO-
JKUM. 3HAYUT, a’Ke CAaMbIM ITOJIe3HBIN /I BEDKVMBAHUA IPU3HAK
obpeyeH TTOCTeNIEHHO MCYe3aTh, PACTBOPATHCI GECITONe3HbIMU
MIPU3HAKAMU, a He 3aKPeIUIAThCA U PACIIPOCTPAHAThCA; He pabo-
TaeT Balll eCTeCTBEeHHBIN 0TGOP!

HacnencrBeHHBIe 3a1aTKU MeH/Iela IOMOLIN ObI PEIIUTh 3Ty
Ipo6JIeMY: TIOTOMOK TIOJTyYaeT OT POAUTEJIS JTUOO0 BApUAHT, OTBEYa-
IOIIMH 3a TTOJIe3HBIN IPU3HAK, JIMOO APYTON BAPUAHT, M HUKAKUX
yeTBepTel U BOCBMBIX JI0JIel TyT IPUPOAON He IIpeayCMOTPEHO.
A eciu MIPU3HAK B CAMOM JieJie TI0JIe3HEIN, TO IIOTOMKOB y eTr0 HO-
curess OyzeT OoJIbllle, YeM Y TeX, KTO 3TUM IIPU3HAKOM He o0Jia-
JlaeT, — BOT U PaCIIPOCTPaHeHUe.

O 1BeTe KO)XXU Yy IIOTOMKOB HETPOUOB U €BPOIeOHI0B MBI
ellle TOTOBOPUM: B KDUMUHAJIVICTUKE 3TO Ba)KHAA TeMa, ¥ TaM BCe
OKAa3aJI0Ch HeIIPOCTO. A ceifyac — O BelleCcTBe HaIe/[CTBeHHOCTH.

BewecTBo HacneACTBEHHOCTH:
FA€ HAXOAUTCH, U3 HEr0 COCTOMT...........c.cceverinieninnenrncenranennanennes

CioBa “reH” BMeCTO HAaCJIEACTBEHHOTIO 33JaTKa, a TaK)Ke “reHe-
TUKA” — HayKa, U3y4arollas reHbl, — I0ABUWINCH B 1900-e IT.,,
I10CJIe IIePeOTKPLITUA 3aKOHOB MeHerd. Ho yeM panblie pa3Bu-
BasIach reHeTUKa, YeM OosIblile HaKaIJIMBAJIOCh HAOIONeHU, TeM
ocTpee BCTaBaJI BOIIPOC O MaTepUaJIbHOM HOCHUTeJIe TeHeTUIeCKOM
nHGopMaryy. HabirofgeHuA TOICKa3bIBAIIN, YTO 3TO KaKasa-TO MO-
JIeKyJIa, COAEeP/KaIIAACA B XPOMOCOMaX — ITaJIOYKO00OPA3HbIX TeJb-
[1aX, KOTOPBIE CTAHOBATCA BUAUMBIMU B A7[pe [IPU MUKPOCKOIIUPO-
BaHUU OKPAILIeHHBIX IIPEIapaToB AeIALIAXCA KIETOK. XPOMOCOMBI
eCTb IIPAaKTUYeCKU Y BCeX KUBBIX CYLIECTB. B GOIBIINHCTBE KIle-
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TOK MHOTOKJICTOYHBIX OPIraHW3MOB OHU ITapHBIE (KaK M “HacIel-
CTBeHHEIe 338aTKN” MeHienA): KaKIas XpoMOcoMa ITpefcTaBIeHa
JBYMA 5K3eMIUIApaMU. [1pu fejleHUU KJIeTKU OHU TAUHCTBEHHBIM
00pa3oM y/IBaNBAIOTCA U PACXOJATCA 10 JOYePHUM KJIETKaM — 3TO
KpacuBoe fABJIeHNe Ha3bIBAETCA “TaHIleM XpoMocoMm”. HakoHelr,
KOIZIa C HUMU IIPOMCXOAUT YTO-TO HEIITaTHOe, HAIIpUMep B KJIIeTKY
II0IIa/laeT HelIPaBUWIbHOE YHCJIO XPOMOCOM, XPOMOCOMA TepsieT
y4acTOK WM NpUoOpeTaeT JUIIHUMN, 9TO ApaMaTU4eCcKU OTpaXka-
€TCs Ha BHeITHUX IIPU3HaKax OpraHu3Ma — @eHomune, KaKk TOBO-
PAT TeHeTHUKMU.

CneuuanbHyto ¢pasy, KOTopor 61UonorK nyratoT HeOGUONOros, — “reHo-
TUN B/IMSIET HA GEHOTUN” — MOXHO NEPEBECTU HA YENOBEYECKUM A3bIK
KaK “COBOKYMHOCTb HacNeACTBEHHbIX GAaKTOPOB ONpesenser BHeWH1e
NpU3HaKK”. 3amMeTUM, 4T0 GEHOTUN — 3TO He TONbKO LIBET [1a3 1 noso-
CKM Ha LLKype, HO U, HanpUMep, aKTMBHOCTb KAKOro-HUOYAb GepMeHTa.

TakuM 06pa3oM, TeHbl, YeM Obl OHU HU OBLIM, HAXOIATCS
B XpoMOcCOMax. BaykHeHIIy10 POJIb B YCTAHOBJIEHUM 3TOTO (pakTa
B 1910-e rT. ceirpas Tomac MopraH ¢ ero OnsITaMU I10 CKpelnBa-
HUIo apo3odwt. B 1933 r. Mopran nosy4dwr HobeneBckyto Iipe-
MMIO, U K TOMY BpeMeHM XPOMOCOMHAsA TeOPUA HaWIeICTBEHHOCTH
6nU1a oOMennpuHATON. Hukomnatt Biagumuposmd Tumogees-Pecos-
CKU B Hayaste 1930-x IT. BMecTe ¢ MakcoMm Jless6piokoM u Kapiom
LlmMMepOM IIBITAJICS OIeHUTh PU3MIeCKu pasMep reHa B XpOMO-
come, oburydas Apo3odrI raMMa-TydamMy. Yepes 3aBUCUMOCTD Ya-
CTOTBI MyTAITUH OT 03Bl OOTyIeHIA OHU BBIYUCIIVITI MIHUMAJIb-
HBII 00BeM B KJIeTKe, ITOBPeXIeHre KOTOPOTo IIPUBOAUT K MyTa-
nuu. Keraty, olleHKa OKas3alach JOBOJIBHO TOUHOM: IIOJIYIaJIOCh,
YTO “TeH” IO MOPAIKY BeJININH OJIM30K K pa3MepaM aMUHOKIIC-
JIOTBI WIN HyKJIeOTHAA. KOHeYHO, B peayIbHOM I'eHe APO30(QHIIbI
TBICAYU HYKJICOTHUIOB, HO IIOBPEXAEHUE OLHOTO U3 HUX MOXET
HUCIIOPTUTD BeCh I'eH.

Bor xak nucan o xpomocoMe DOpBuH llIpénuHrep B cBOen
3HaMeHUTOM KHUTe “YTOo TaKoe KU3HBb C TOYKU 3peHUua pu3nukKa?”
(What is Life? The Physical Aspect of the Living Cell) (1945). “Hau-
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boJiee CyuLecmaeHHyt0 Uacms HCUBOL KIemKU — XPOMOCOMHYH) HUMb —
MOJCHO C MOJIHBLM OCHOBAHUEM HA36AMb ANePUOOUNECKUM KPUCTATIOM.
B ¢usuke Mol 00 cux nop umenu 0eao moavko ¢ nepuoduueckumMu Kpu-
cmaanamu. /ina gusuka nepuoduueckue KpUCmMaiibl 46a910mca 8ecbma
UHMEPECHbIMU U CLONCHBIMU 06Bekmamil. (...) OdHAk0 no cpasHeHwo
€ anepuodudeckKUMU KPUCMANNAMU OHU KAXCYNMCS HeCKONbKO ANeMeHmap-
HBIMU U CKYyuHbIMU. Pasnuvue 8 cmpykmype 30ece makoe yce, Kak mMexcoy
00bIUHBIMU 0009MU, HA KOMOPLLX 00UH U MOM e PUCYHOK 1N08MOopaemcs
€ NPABUIILHOT NepUodUUHOCTBIO, U Wede8poM 8bIUUBKU, cKaNceM, padas-
JIEBCKUM 200€IeHOM, KOMOPbLiL nosmopaem cloxcHblil, nociedosamens-
Hblll U NOAHBLL 3AMBICIA PUCYHOK, HAUEPMAHHBLI 8eUKUM Macmepom™,

Ho JHK masneko He cpasy ITpolilla KAaCTUHT Ha posib CaMoit
DraBHOU Morsekynbl. Besky, kak M3HAYaJIbHO IIOHATHO, OCHOBA
YKU3HU, IIPAaKTUIECKU ee CUHOHUM, “KM3Hb eCTh (JOpMa CyIIeCcTBO-
BaHUSA GEJIKOBBIX TeJl” — CKa3ayl HeOUOJIOT, HO OMOJIOTU C 3TUM
adhopu3MoM OBLTH B II€JIOM COTJIACHBI. BeJIKu 1 Ha3Bayiu rOpio —
MIPOTEUHBI, “IIepBhIe”. A BeIeCTBO, BIIEPBble OOHApPYKeHHOe
B KJIETKaX THOS, TTOJIyYWJIO UM, aOCOTIOTHO HEeTIOAXOIAIee [t
OyayIei TPOMKOLL CJIABHL. ..

Hcropusa JHK B Hayke HauMHaeTca Tak. [lowie OKOHYaHUA
y4eObI B yHUBepCUTeTe B 1877 I. HeMeIIKUI OMOXUMUK ATbOPEXT
Koccestb cTas HayYHBIM COTPYTHUKOM Y CBOETO OBIBIIETO IIPeIo-
naBaresrsi, Penvkca lonre-3eiiepa, B CrpacOyprcKoM yHUBEPCHU-
TeTe. B To Bpems [onme-3eiisep MpoABT OOJIBIION UHTepeC K Be-
IeCTBY, KOTOpOe BITePBhIE BHIZIEWI B 1869 T. ellle ONUH ero ObIB-
Ui yY9eHUK, mBeinaper ®punpux Mumiep, B TIOOMHTeHCKOM
yHUBepcuTeTe. MUIllep NCCIeA0BA JIEMKOIIUTHI U3 THOS C OMH-
TOB, KOTOPBIe 6P B XUPYPrUIeCcKol KianHMKe. OH paspaborasn
MeTO[I BblJIeJIeHUS S7lep M3 KJIETOK, a M3 HUX IIOJIyIWI BellecTBo,
KOTOpOe Ha3BaJl HYKJIEMHOM (/IpO IO-TPeYeCcKu — “HyKJeyc”).
DTa CTpaHHAas1 CyOCTaHIUA ObLIA He MIOX0XKa HU Ha KaKue JI0 CUX
TIOp U3BEeCTHbIe OpraHnyeckue BemiectBa. OHa ObUIA HACTOIBKO
CTpaHHOMH, 4TO [onme-3elyiep MPOBEPWII Pe3yJbTaThl MJIAIIEro

* Lpéaunnrep 3. Y10 Takoe KM3Hb C TOUKK 3peHus duauka? / Mep. A. ManuHoBcKoro. — M.:
CUHXPOGYK, 2017.
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KOJUIETU, U TOJIBKO IIOCJIe 3TOro, B 1871 1., cTtaThd “O Xxumude-
CKOM COCTaBe KJIETOK T'HOs1”? GpLIa OmybarKoBaHa. HoBoe Be-
IIeCTBO coiepskaso MHoro ¢ocdopa u obrazano CBOMCTBAMU
KUWIOTHI — KaK BBLACHWIOCH, B €0 COCTaBe OBLIN (ocdaTHbIe
IPYIIIBL, OT TOX caMou pochopHoii kuciaoTel H,PO,, KoTopyio Bce
3HAIOT CO IIKOJIFHBIX YPOKOB XUMUU. B 6ekax ¢pochopa mpakTu-
YeCKU HeT, 3HAUUT, “HyKJIenH” — He OeJIOK. Bo3HUKIIA Take vjes,
YTO 3TO BelllecTBO UTpaeT PoJb 3amaca Gocpopa, KOTOPBII MOXKET
IIOHAZOOUTHCA KJIeTKe. (A BOT APUCTOTeNH MHCAJ IIPO MO3T, UTO
9TOT OYEBUJTHO OECITOIe3HBIN XOJIOHBIN U BJIQ)KHBIN OPraH CIIy-
JKUT I OXJIKIEHUs KpoBU. Ham Jilerko cMesAThcs Haj, 3a6Iy-
JKOEeHUAMU IIPEKOB.)

Yects otkpbiTya JHK npuHamiexut Muiiiepy, HO IIpoaHaIu-
3upoBan “HykjaenH” Anb6pexT Koccens, Jaypeat HoGeneBcKoi
ImpeMunu 1o busnosoruu win Meguiimae 1910 r. OH ITOKasal, 4To
HyKJIEMH Ha CaMOM JieJIe COCTOUT U3 JIByX KOMIIOHEHTOB, OeJIKo-
BOT'0 ¥ HeOeJIKOBOT0, ¥ Ha3BaJI BTOPOI M3 HUX HYKJIETHOBOU KIC-
Jotoi. C 1885 mo 1901 I. OH CO CBOMMU CTyJIeHTAMU UCCIeIOBAT
COCTaB 3TOT'O BELeCTBA, BBIACIIAA €TI0 U3 PA3JIMYHBIX NUICTOYHUKOB.
Koccenb OTKpBUT a30TUCTBIe OCHOBaHUA B JJHK: — azeHUH — A,
TUMUH — T, r'yaHnH — G 1 uTo3uH — C (a TaKke yparui — U, Ko-
TOpHIN copepkutca BMecTto T B PHK). A BOT TO, YTO HyKJIeMHOBBIE
KUCJIOTBI COZIePKaT ISITUYIJIEPOIHBIN caxap — WX pUO03y, WK
J1e30KCHpUO03y, — YCTAaHOBUJI ellfe OUH deoBeK, Ped (Pubdyc)
JleBeH B PokdesyiepoBCKOM UHCTUTYTe. OH e IIpeJyIoKILI TIOHA-
THe HyKJIeOTH/Ia KaK dJleMeHTapHOU eUHUITEI HyKJIeMHOBOU KHUC-
JIOTBI — a30THCTOE OCHOBAHUE ILTIOC PH603a IO JIe30KCprH03a
TUTIOC OCTaTOK (pocPOpHOM KUCIOTHI.

OTKpBITHE [e30KCUPUOO03EI B COCTaBe HOBOTO BeIeCTBa J0-
6aBIJIO K €r0 Ha3BaHUIO ellle IIATh (JIOTOB: Jle3okcupuboHyxkire-
nHoBasa Kucinora — JHK (armn. DNA, ¢pann. ADN, Hem. DNS...).
Jpyras HyKJeWHOBasA KHUIOTA, C pUO030Y BMeCTO JIe30KCHUPU-
603bI U YPaIMIOM BMeCTO TUMHHA, CTajla, COOTBETCTBEHHO, PU-
6onykiaenHoBol, PHK. /ITMHHOBAaTO U HEYKIIIO)Ke — 3HATh OBI
3apaHee, KaKMM BaKHBIM OKQXKETCsI BeIlleCTBO U3 THOs, MOXKHO
6bLI0 OBl IPUIYMAaTh YTO-HUOYAL IOKpacuBee. C ApyToit cTo-
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POHEI, ecay OBl 3TU MOJIEKYJIbl HasBatu “CeAmeHHOU KHu-
roi Kusnu” wiu “OCHOBOU DBOJIOLMU”, BPSJ JIU HAM ceHdac
OBLIO OBI IIPOIIIE.

Kctatn: JHK — gesokcupuooHyknenHosas KUCJIOTA, nostomy JHK —
OHA, a He “oH” unun “oHo”. Kora 610n0ru CiblWwar BbipaKeHUst Bpoae
“Bawe [HK”, “yenoseyeckoe JHK” — cepasTca n MOryT noouThb.

Wrak, ITHK cocrout u3 dersipex Hykneotunos — A, T, G, C.
Orcrofia ¥ BO3HUKJI COMHEHUS B TOM, YTO OHA MOXXeT OBITh Be-
IIeCTBOM HawIeACTBeHHOCTH. [Ipe/icTaB/IAIOCh HeBePOATHBIM, YTO
YeTHIPHMSA HYKJIEOTUZAMU MOXKHO 3aIIUcaTh OOJIBIION 00beM UH-
¢dopmarnuu. K ToMy e CIUTanIoCh, 9YTO OHU PEryJApHO IIOBTOPS-
I0TCA B JIMHEHMHOU MOJIeKyJIe, TO eCTb, 110 lIpénuurepy, JHK — ato
obou, a He robejleH. A BOT B OeJIKax, HaIIpuMep, IebIxX 20 aMu-
HOKUQIOT — IIPUMEPHO CTOJIBKO OYKB B aHITUACKOM ajnidaBuTe,
a eI y9ecTb MOJU(PUKALY aMUHOKHUCIIOT, TO ¥ PyCCKUU anda-
BUT 6eIKU OOTOHAT.

Kazasocs 651, JleBeHy, OTKPBIBIIEMY HYKJIEOTH/BI U JaXKe CO-
eVHUBIIEMY HUX B LIEIIOYKY, OCTABAJICA OAMH IIarl IO OTKPBITH
cTpyKTypsl JIHK, — HO OH 3TOro 111ara He CZIeJIal, a IIPeIIOI0MXKNII,
uyro JHK COCTOUT U3 4eTbIPeXHYKICOTUAHBIX MOJIEKYJL, TI0 OLHOMY
HYKJIEOTUY KKIOTO BUAA. DTO BeleCTBO IIPeJCTaBIsAI0Ch IpU-
MUTHUBHBIM, B TOM YHCIe U caMOMy JleBeHY. “Xumus HykleuHo8blx
KUCOM MoXcem Obimb U3onceHa Kpamko. JeticmaumensHo, HeCKOIbKUX
2paguneckux Gopmyn, Komopule He 3anoHam daxce 00HY Newamuyto cmpa-
HULY, Moxcem Obimb docmamouHo, 4mobbl 8blpa3umsb 8ecb 3andc cospe-
MeHHBIX 3HAHULL no Imomy gonpocy”™, — mucan oH B 1931 14, ITapa-
JOKC: JleBeH CWIBHO IIPOABUHYJI BIlepel, U3ydeHue CTPYKTYPhI Hy-
KJICMHOBBIX KUCJIOT, HO OH JKe CYIeCTBeHHO ITOJ[OPBAJI PeILyTalliio
JHK, nmoxnep:xuBas MHeHMe, 4TO 3Ta HEMHTepeCHast MOJIEKYJIA CO-
CTOUT M3 YeTbIpeX HyKJICOTU/IOB, B3SIThIX B PaBHBIX KOJIMYECTBAX.

* B cnucke nutepatypbl npuseaeHa ctates J. S. Cohen u H. Franklin, no kotopoi uutupyercs Jle-
BeH. OpurnHanbHas pabota JleBeHa: P. A. Levene, L. W. Bass. Nucleic Acids. Chemical Catalog
Co, New York, 1931.
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Korza pemrasicss BOmpoc 0 BO3MOXXKHOM HOCHUTeJIe Hac/IeCTBeHHOMI
UHGOPMAITUU, Cephe3HbIe JIIOAU CTABUIN Ha OETKU.

VHTepecHO, YTO y CTaThbU O CTPYKType “TUMOHYKJIeNHOBOU
KUCJIOTBL ™ (Tak Toxke HasblBanu JJHK — ee BeImessiu U3 TUMYyCa,
U OHa cofeprKajia a30TUCTOe OCHOBaHWE TUMUH, KOTOPOIO HET
B PHK) nBa aBTopa: ®ubyc JleeH u Hekuti E.S. London. D10 Epum
CemeHoBMY JIOH/IOH, IEHUHTPAACKUIH TTATOPU3HOJIOT, GUOXUMUK
U paio6mostor. YTOOH! ITOIyInTh YIOOHBIE JI UCCIIeOBAHISA He-
GOJTBINIIIE MOJIEKYJTBI, COABTOPHI PACIIEIUIIN HYKJIeMHOBBIEe KUC-
JIOTHI B JKeJTYIOYHO-KUIIIEYHOM TPaKTe COHAK, KOTOPHIM BCTABILIN
ductynel o U.I1. [TaBioBy, IpUMepPHO TaKUe e, KaK JJIA U3yde-
HVIS YCJIOBHBIX M 6€3YCJIOBHBIX peieKcoB. ([ToMHUTe B yueGHUKe:
3BOHUT 3BOHOK, 11 Y COOAKU BBIIEJLIETCS JKeTyIOIHBIH COK?) Ho atn
CO0aKy caMu TI0 cebe yIeHBIX He NHTEePEeCOBAIH, a UTPAIH POJIb
CBOEro Pofia XUMUYEeCKUX PEAKTOPOB: YeM ObI HU ObLIa 3Ta THMO-
HYKJIEMHOBAsl KUCJIOTa, B OMOXUMUM KUBOU KJIETKU HE MOXKET

HO Hesokcupubosa  ppenyn
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HO ,
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Puc. 2.  CTpyKTypa “TMMOHYKIEMHOBOM KMCAOTbI” (MO PUCYHKY M3 CTatbk JleBeHa u JloHaoHa
1929 I.). JleBeH Ae/CTBUTENbHO GblN 04EHb, 04EHb GIM3KO: CPaBHUTE C PUC. 4
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OBITH HIYETO TAKOTO, YeTro He ITepeBapuyIo ObI XUITHOe MJIEKOIIH-
Taroree. BoT atux cobak 1 rotoBwI K onbITy E. C. JIongoH. KeraTw,
61arofapHOCTh [1aByIOBY, B IaGOPAaTOPUIO KOTOPOro JleBeH npues-
»KaJI paboTaTh, B CTaThe TOXKe eCTb. JIeBeH BMecTe ¢ ceMbel dMU-
rpupoBa u3 Poccuu B AMepuky B 1891 r., y»Ke B3pOCIBLIM, U CBO-
6OHO TOBOPWJI IIO-PYCCKU. A COBPEMEHHBIM CTyZEeHTaM, U3yJaro-
MM MOJIEKYJIIPHYIO OMOJIOTHIO C OMOMH(DOPMATHUKON U CBBICOKA
IIAJALIMM Ha KJIACCUYECKYIO0 GU3UOJIOTUIO, He MelllaeT IIOMHUTb,
YTO MX JIIOOMMBbIe HayKU HAaYWMHAINCh HEKOTOPHIM 00pa3oM B CO-
6aubeM KUIIIeTHUKE.

fIBNEeHUE ABOMHON CIIMPANIN...........ccooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees

A 3aTeM NOABWINCH SKCIIeDUMEHTAJIbHBIE JAHHBIE B IIOJIb3y TOTO,
YTO 3a IIepeHOC TeHeTU4eCcKol nHGOpMalluy OoTBedaeT BCe-TaKU
JHK, a He 6enok. D10 mokasanu B 30-40 rr. XX B. aMepUKaH-
ckue reHetuku OcBanp OBepu, Konmma Makireon 1 MakiuH Mak-
KapTu. OHU IIPOBO/IMJIU OIIBITHI CO CTPEITTOKOKKOM — BO30yUTe-
JIeM THeBMOHUU, 110 CyTH, IIPOZOJDKAA UCUIeIOBAaHUA, KOTOPEIe
eme B 1928 1. mposen ®penepuk [puddut, 6pUTaHCKII BOEHHBIN
MeIuK®.

Y Streptococcus pneumoniae ecTh iBa IITaMMa — OAUH oOpa-
3yeT IIepoXoBaThle KOJIOHUH, ApyTol Imankue. Kak BRIICHWIOCH
Io3Hee, “mIaKue” GAKTepUH 3aKJII0YeHBI B IIOJTHCAXaAPUITHYIO
KarCyJIy, KoTopasd 3allliIlaeT UX OT UMMYHHOU CHCTeMBI XO3A1HA.
[TosToMy MHBEKIUA MIAAKUX OaKTepuil yOMBaeT ITOLOIBITHYIO
MBIIIKY, & )KUBOTHOE, KOTOPOMY BBeJIU “IIepOXOBAThIN” HITAMM,
BBI3/IOpaBIVBaeT. DIaJikiie CTPEeNITOKOKKY ITIOrM0A0T IIpY Harpe-
BaHMU. VIHbeKINA MePTBBIX OaKTepUl, eCTeCTBEeHHO, He II0Bpe-
JUT MBIIIY, YIUBUTEIBHO Apyroe: Koraa [prudduT cmenta JKuBBIX
0e3BpeHBIX “IIePOXOBATBIX” CTPEIITOKOKKOB C YOUTHIMU “IVIaJI-
KAMU” U BBeJI UX MBIIIN, )KUBOTHOE yMEPJIO, a U3 €r0 OpraHu3Ma
YI,ATIOCH BBIEINTD )KUBBIX “INIaZIKUX~ CTPEIITTOKOKKOB. bbpLIO Takoe
BIIEYaT/IIeHIe, YTO 6e300UIHbIe OAKTEPUH ITOOOINATKCH C TIOKOM-
HBIMU yOMMIITaMU U HAyYWJINCh Y HUX IUIOXOMY. Eciim y6aBUTH
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MeTapOpUIHOCTH — IT03aMMCTBOBAIM Y HUX KaKOe-TO BeIlleCTBO,
KOTOPOE K TOMY ke CyMeJI! IIepeAaTh HOBBIM IIOKOJIeHUAM OaKTe-
pUH, IVIOAAIIMXCA B MBIIIKe!

Tak BOT, OBepu, Makieos 1 MakKapTH CyMeJId OIpeLesInTh,
uTo 310 BellecTBO — JHK. Tosipko korga onu yparanu JHK 13 skc-
TPaKTa “INIAAKUX” OAKTepUil, ero CMeIINBaHue C 6e3BpeTHbIMU
“IIepoOXOBaThIMU” OCTABWIO UX Oe3BpelHBIMU, UHOUIIMPOBAH-
Hble MBIIIN He Ooru6in. Bo Bcex OCTaIbHBIX CIydasax, KOIa 9KC-
TPAKT OUUINATIU OT ITOJINCAXapUAOB, JUMIUIOB, 6enkoB wiu PHK,
Ho He ot [THK, addeKT OBLI TOT 3Ke, UTO U IIPU CMEIITUBAHUM C ITe-
JIBIMU MEPTBBIMU OAKTEPYSIMU: MBIIIH ITOTUOAIH, U3 HUX MOYKHO
OBUTO BBLIEIUTE )KUBOY IIATOT€HHBIN IITAMM.

Tenepb Mbl 3HaeM, 4To H6aKkTepun ymeloT nomowarb AHK 13 BHelwHeN
cpeapl M Npucnocabnueatb ee A1 CBOUX HyXA: BAPYr Y NOKOWHBIX CO-
OpaTbeB B reHOMe eCTb YTO-TO NOIE3HOE, YTO MO3BOJNT BbIXKUTb, K NPH-
Mepy, NP1 BCTPEYE C aHTMOMOTMKOM? 3TW NparMaTuyHble 1 6e3KanocT-
Hble CYLIECTBA MPUCBAMBAN YYyHKME FeHbl U camK cebsi npeBpaLLanm
B MO 3apgonro o komnaHuM Monsanto. CO6CTBEHHO, AaKe He TaK:
Ha PaHHMX CTaAusx 3BOJOLUMM OOMEH reHaMM Oblil PYTUHHLIM COObI-
TUEM W 1A BAKTEPUIA B HEKOTOPOM CMbIC/IE OCTAETCA PYTUHOM MO CeW
[leHb, @ FTEHETUYECKYIO MEXBMAO0BYIO M30AALMI0 “npuayMani” BbiclLMe
OpraHu3mbl.

Emme ofHO OATBEP:K/IeHMe TOTO (PaKTa, YTO BeI[eCTBO Hace-
CTBeHHOCTH — uMeHHO JIHK, rmony4imiy aMepruKaHCcKue TeHeTUKU
Ansdpen Xeputu 1 Mapra Yelis. 3a 3TU OITBITHI XePIU TOTYIIT
Hob6emneBckyro mmpemuro 1o ¢pusnosoruu 1 MepurHe 1969 r. (co-
BMecCTHO ¢ Makcom Jlens6piokoM u CansBaiopoMm JIypus, KOTO-
Pble ZOKa3aIu APYTYI0 BOKHYIO Belllb: YTO MyTalluU Y OaKTepU
BO3HHUKAIOT He “B OTBET” Ha (ParTophl 0TOOPA, a CIydaltHbIM 00-
pa3oM, B TOM 4HCJIe U JI0 TOTO, KaK 3TU (aKTOpbl HAYHYT Jel-
CTBOBAaTh; OTOOP JIMIIH COXPaHsAET IOJIe3HbIe MyTallul U OTOpa-
KOBBIBaeT BpefiHbIe). MapTy Yelils Ha TpeMUIO He BBIIBUHYIH, 10-
IIOJIHUTEJIBHO OOUZHO, YTO B HEKOTOPBIX PYCCKUX MCTOYHUKAX
BCTpedaeTcs “dKcrepuMeHT Xepin — Yeliza”: 06 UCIIOIHUTEIe

20 ettt e e e e e e ———a et eeeeeeee e e e naataaeeeeaaeeen s nnaaaaaaees .

lMonHasa Bepcua: https://www.alpinabook.ru/catalog/book-23164/



teesestetentetentctcntttcnntcesescesnstcsnnsccssssscnssscsssscsssssssssssss KAK YCTPOEHA IHK

YnaneHbl YaaneHs! YnaneHa YnaneHsl YpaneHa

nonucaxapuasl MNUABI PHK 6enku JHK

|

JKCTpaKT “rnagkux” % %
CTPENTOKOKKOB %
v

| %~

BbI3g0paBanMBaeT

| |

W3 ymepuwmx mblliei BblA€NEHbl XNUBblE ® HuBble 6aKTEPUM
“rnagkne” CTpenToKOKKN He 06HapyXeHbl

Puc. 3.  OnbiT 3Bepn — Makneoga — Makkapt

IKCIIepUMeHTa U COaBTOpe CTAThU He 3HAIOT Jake, YTO 3TO JKeH-
LIUHA.

Il sxcrieprMenTa Xepiry v Yetis BeiOpaiu 6akreprodar T 4.
Bakreprodaru — BUPYCH OaKTepUH, OJHU M3 CAMBIX IIPOCTBIX
00BEKTOR JKUBOU IMTPUPOJEL. (XOTSI HACcUeT “XKUBOI” UAyT OeCKOHEeY-
HbIe CIIOpbL. BUpyce! 1 6akrepriodary He MOTYT Pa3MHOKAThCSA BHE
KJIETKH, K TOMY Ke 6akTeprodar MOXKHO 3aKPUCTAILIA30BATh, KaK,
HaIlprMep, MOJIeKyiTy Geiika. Tak, MOXXeT ObITh, UX CJIeyeT PaccMa-
TPUBaTh KaK CBOEro pofia Mapa3uTudecKre MOJIeKyJIApHble KOM-
IIeKChI? He canTaeM Beib MBI JKUBBIMU IIPUOHBI — GEJIKY C aHO-
MaJIBHON CTPYKTYPOH, KOTOpbIe KaTaJW3UPYIOT IIpeBpalleHue
HOPMAJILHBIX KJIETOYHBIX OEJIKOB B cebe oZI0OHbIE U TEM CaMbIM
BBI3BIBAIOT TSDKEJIbIe 3a00J1eBaHUsA — SHIledaronatyuy). Tak Wi
MHade, BUPYCHI U (paru pa3MHOKAIOTCs, IIOTOMCTBO y HUX ITOXOKe
Ha POAUTEJIA, U “BeIleCcTBO HAWIeHACTBEHHOCTU” Y HUX JOJDKHO
ObITh. YTO Ba)XKHO, dar He IPOHUKAeT BHYTPb OaKTepUU I[eITKOM:
OH, KaK LIIIPUII, BIIPHICKMBAET B Hee CBOe COZIePKUMOe, 0060JI0UKa
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OCTaeTCs CHAPY)KU KJIETKH,  ITOTOM BHYTPH OaKTepHH 00Pa3yIoTCs
HOBEIe (aru.

Xepmu u Yeli3 1mokasanu, 4To ¢Haru BBOAAT B OAKTEPHUAIIb-
Hy10 KJIeTKy cBoto THK, a He 6eJI0K, C IIOMOIIIBIO OYeHb U3AITHOTO
OTIBITA. BBLIIO M3BECTHO, UTO GeJIKU CoZleprKaT KUCIOPOZ, a30T, yIle-
POR U cepy, a HyKJIEMHOBbIe KUWIOTHI — KUCJIOPOZ, a30T, yIyie-
pon u pocdop. Cepa IpuCyTCTBYeT B berkax, Ho He B JIHK, a poc-
¢dbop — Haob6opor, B IHK, HO He B 6ejike. DKCIIepUMEHTATOPEI I10-
JIYYIJIM [iBe Pa3HOBUIHOCTU (aroB: OAHU UMeJIN B CBOEM COCTaBe
PaZyIOaKTUBHYIO cepy *°S, IpyTue — pafuoaKTUBHEIN Gocdop *P.
WHave roBop:A, B 0OfHUX (arax pafuoaKTUBHYIO MeTKy HeUIn
TOJIBKO OeJIKM, B Apyrux — Tosibko JJHK. Tak BOT, Korga GakTepui
MHQUOMPOBAIN (Hary IepBoro TUIIA, MeTKA OCTABAJIaCh CHAPYXU,
B pacTBOpe, a KOIJa BTOPOro — MedeHbI ¢hocdop monaa BHYTPh
KJIETKU, ¥ HOBBIEe ()ary, KOTOPhIe BBIIUIN U3 3TOU KJIETKH, TOXKe
OBLTM HEMHOTO PaInOAKTUBHBIMU. BBIBOZ M3 3THX 3KCIIePUMEH-
TaJIbHBIX JAHHBIX YUTaTe/Ib MOXKET CZIeIaTh CaM.

Cratpa Xepiu 1 Yelis BbInuIa B 1952 I.° B TO BpeMs yke HUKTO
He COMHEeBAJICH, YTO HOCUTeseM MHQOpMaIUU JIOJDKHA OBITH
nMeHHO [JHK. BpUIO U3BeCTHO, KaKre KOMIIOHeHTBI BXOJAT B ee
COCTaB, 6bUIAa N3BECTHA 3aTaI0YHast 3aKOHOMEPHOCTh, MeHyeMast
npaswioM Yapradda: B JHK rmomapHo paBHBI KOHIIEHTPauu I'y-
aHUHA U ITUTO3UHA, aleHNHa U TUMUHA. OCTaBajI0Ch ITOHATH, KaK
BCe 3TO OPTaHU30BaHO B IIPOCTPAHCTBE, KAK YCTPOeHa MOJIeKyJIa.
W navayiack 60JbIIAS TOHKA, ONMCAHHAsA B KHure Jxerimca Yor-
coHa “JIsotiHas crupaib”. [ToGe v B Hel, KaKk BCeM M3BECTHO,
Yorcon u ®pancuc Kpuk.

[ToMoIIM ¥M B 3TOM peHTTeHOTPaMMBbI, KOTOPble ITOIydIinia
Pozanmuy PpaHKINH — ele OfHa KeHIWHA, CyMeBIIas cIelarh
Hay4yHYI0 Kapbepy B 310Xy, KOTZa JIeByIIKa y»Ke MOIJIa YYUTHCA
B Kem6pumke, HO IT0 OKOHYaHUY He MOIJIA OBITh yBePeHa, YTO
IIOJIy9UT YIEeHYIO CTeIIeHb ke IIPY CAMBIX OJIeCTAIINX ycIexax.
PeHTreHOCTPYKTYPHBIN aHAJIN3 — 3aMedyaTeIbHBIM MeTOJ, hCIe-
JIOBaHUA GMOMOJIEKY/I. Hy)KHO TTOJIyIUTh KPUCTAJLUI, HAIIPABUTD
Ha Hero peHTTeHOBCKOe M3JIydeHHe U II0 KapTuHe JU(QPaKIuNu
JIydell pacCudTaTh paclipefieyieHre 2J1eKTPOHHOW IUIOTHOCTH, KO-
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OPZMHATEI aTOMOB, a CJIeZIOBATeJIBHO, ¥ CTPYKTYPY. PacdeTs! focta-
TOYHO (JIOXKHBIE, B IOKOMITBIOTEPHYIO 3II0XY 33a/1a4a 6bLIa, MATKO
rOBOP:A, HeTPUBHAJIbHON. Heoprannyeckue KpUCTaUIbl HadaIn
M3y4aThb C [IOMOINbIO PEHTTeHOCTPYKTYPHOIO aHalIM3a ellle B Ha-
yajie XX B. HO IOTOM BBIACHUIIOCH, YTO KPUCTAJUILI MOKHO IIOJIY-
YUTB U U3 KPYITHBIX OPTaHUYECKUX MOJIEKYJI — 3TO TPYAHO, HO BO3-
MOXKHO.

IlornameB Ha peHTreHOTpaMMbl Posanunyg OpaHKIUH (0Co-
GeHHO Ba)KHYIO POJIb ChITpasia iereHaapHas “¢dororpadusa Ne517),
Yorcon u Kpuk BeIIBUHYIU IIpefronoxenue, uro JHK cocrour
U3 ZIBYX HUTeH, COeqUHEHHBIX IPYT C IPYTOM a30TUCThIMU OCHOBA-
HUAMMU U 3aKPY4eHHBIX OJTHA BOKPYT Apyroil. K 28 deBpais 1953 1.
Yorcon u Kpuk y»ke GbUTU YBepeHHI B CBOell IpaBoTe; Kpuk naxe
3a9BUJI B MECTHOM T1abe, YTO OHU “PACKDPBLIU CEKPeT JKU3HU”.
Vx 3HAaMeHUTAas CTaThs’ BBINLIA 25 arrpesist 1953 I. (TaKUM 00pa3oM,
B 2018 I. YeI0B€YEeCTBO OTMETILIO 65 JIeT 3HAKOMCTBA C IBOMHOM
cripansio). CTaTes 3aKaHYMBAIACH TOPAEIUBO-CKPOMHO: “OT Ha-
11ero BHUMaHUSA He YCKOJIB3HYJIO, UTO ClielnpriecKoe B3auMO-
JlelicTBHe, KOTOPOe MBI IIOCTYJIMPOBAJIN, CPa3y ke IIPeJOCTaB/IIeT
BO3MOYKHBIN MEXaHU3M KOIIIPOBAaHU TeHeTUIeCKOro MaTtepyuaa’.
JlefiCTBUTENILHO, ABOMHAA CIIUPATIb He TOJIBKO COOTBETCTBOBAJIA
peHTreHOrpaMMe, IoaydyeHHOW OpaHKIWH, HO U JaBaja OTBeT
Ha CaMbIN IJIABHBIN BOIIPOC — KAKUM 00pa3oM MH(OpMAITUA KO-
NIUpyeTcA U NepesiaeTcs 10 HaCIeICTBY!

Mopuc YWnKKHE, nonyunslumMini HobeneBCKyo Npemuio 1962 r. BMecTe
¢ YoTCcOHOM M KpuKOM, He y4yacTBOBan B NOCTPOEHWUU MOAENU, HO pa-
60Tbl N0 M3ydeHuto cTpyktypol AHK, B Tom umncne u pabota Po3sa-
AvHA OpaHKIKH, BblaKM HadvaTbl BO MHOTOM Gnarogaps emy. Cama e
®paHKIMH He AoXWUNa L0 BPYYEHWUS MPEMUM — OHa ymepna OT paka
B 1958 I. B BO3pacTe 37 JeT.

Temeps ABa ab63ara GMOXUMUU, YTOOBI TTOJBECTU UTOT JOCTHU-
JKeHUSIM OTIIOB (M MaTepeti) MOJIeKy/IApHOM 6uooruu. IToctapai-

TeCh 3TO IIEPEeXXUTh, & KOMY He X04eTCs — IIPOCTO ITIOCMOTPUTE
Ha PUC. 4 (CIIpaBa) 1 IlepexofuTe K CaeAyolielt riase. Mosekysia
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1. JBoiiHas cnupanb HK ctpoutca

oH A3soTuCTOE OCHOBaHWe

W3 HYKIe0TUA0B YeTbipex TUNOB.

(aneHuH) . Npu 3T0M cobatoaaeTcs Npasuno
Tiyrneoana KomnnementapHocTu: A-T, G-C.
(aperosu) . Mpu cUHTE3E HOBOI HUTH

1
Hykneotuzbl (ageHo3nHMoHodocdaT,
afeHosnHandocdat, ageHo3uHTpudochar)

HYKNIEOTMABI NPUCOEAMHAIOTCA
K ee 3’-KOHLUy.

Puc. 4.

Cnesa — ctpyktypa [HK. Ee monekyna COCTOMT U3 [BYX LieNOYeK, Kaxaaa Lenoyka —

M3 HYKNEOTUAOB, HYKNEOTUA — U3 a30TUCTOr0 OCHOBAHWS, A€30KCUPMOO3bl U docdarTa.
BHM3Y Ha npumepe aaeHO3UHTpUdOCHaTa 0603HaYEHA pa3HMLLA MEXY a30TUCTLIM OC-
HOBaHWEM, HYKNe03MAOM U HyKneoTuaaMu. Lndpel 0K0No aToMOB Ae30KCMPHUB03bl NOKa-
3bIBAIOT, NOYEMY TaK Ha3bIBAKTCA 5 — U 3" — KOHLbI HUTW [IHK. (ATOMbI 1€30KCMPUB03bl
NPOHYMEPOBaHbI CO WTPUXaMK, NOTOMY YTO LMPbI 63 WTPMXOB AOCTAAUCL a30TUCTOMY
0CHOBaHuto.) CnpaBa — Waasaumii BapuaHT aas Tex, KTo He 04eHb NO6UT GUOXUMUID, 3TO-
0 A0CTATOYHO, YTOObI MOHUMATb JanbHENWNIA paccKas

MIATUATOMHOTO yTJIEBOAA Te30KCHPprO03sI B cocTaBe JJHK 3amMKHyTa
B IIMKJI, K HeH IIpHUCOeHEeHBl a30THCTOe OCHOBaHMe U docdar.
ATOMBI yIyiepo/ia B JIe30KCUPHO03e IIPOHYMepPOBAaHEbI, OT OZHOTO
JI0 TIATY; TU(PEI IOMeueHb! IITPUXAMU (B OTIINYLe OT YIJIEPOJOB
a30TUCTOTO OCHOBAHUSI, KOTOPbIe IIPOHYMEPOBAHEI Oe3 IITPUXOB).
K 5’ — ymiepozy npucoeiriHeH “coOOCTBeHHBIN” Gocdar HyKIeo-
THJA, K 3° — ymiepozly — ocdaT Apyroro HykJIeoTHuja, cocesa
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TI0 Iiertouke. [To HUM Ha3BaHBI U KOHIIBI HYKJIEOTUTHOY Iery —
5" — u 3’ — KoHeIl. “Havuayno” memnu, ee “JeBbI” KOHeI] (MBI YU-
TaeM CJIeBa HaIIpaBo, U II0CJIel0BaTe/IbBHOCTh HyKJIeoTHoB B JHK
HaM yZlo0Hee 3aIIMChIBATh TAKUM JKe 00pa3oM) — 3TO 5’ — KOHeTI,
JIro6as nenouyka JHK (rwru PHK) pacreT oT 5° — K 3’ — KOHITy —
HOBBIV HYKJIEOTUAHBIN OCTaTOK BCerza MPUCOeINHAeTCA K 3° —
aTtomy.

A30THCTBIe OCHOBaHUA — 3TO TO, OJ1arofiaps 4eMy 4eTbIpe Hy-
KJIEOTH/Ia Pa3IMYAIOTC MEXIY COOOM (OCTaTKU Je30KCUPUO03bI
u pocdaTsl y Bcex HYKJIEOTUIOB OJUHAKOBbBIE). [IBa OOJNBLINX,
aJleHUH U T'yaHUH (CM. PUC. 4), Ha3bIBAIOTCSA ITypUHAMU, a JIBa Ma-
JICHBKHUX, C OJHUM IIeCTUWIeHHBIM LIIMKJIOM — TUMHUH U IIUTO-
3UH — MUPUMUIVHAMU. DTO U eCTh Te camble “OykBbl” A, T, G, C,
KOTOPBIMU 3aIIUCBIBACTCA TeHeTHudecKasa nHpopManus. Uro cyrme-
CTBEHHO — 3TUMU HYKJIeOTHJIaMU JiBe ITeTIOYKU JIBOMHOU CIIU-
payIu AepyKaTcsl APYT 3a Apyra. HampoTuB afjeHMHA BCeria CTOUT
THMUH, a HAIIPOTHB I'YaHWHA — ITUTO3UH. TaknM 06pa3oM, Iocie-
JIOBaTeJIbHOCTb HYKJICOTHUIOB B OHOU IeTIOYKEe OFHO3HAYHO OIIpe-
JieJisgeT IIOUIeA0BATeIBHOCTD HYKJICOTUIOB B IPYTOM IIeIIOUKe, ITO
no3BosigeT [IHK kormupoBaThcs.

Tenepb Mbl 3HAEM, YTO TAKOE F€H!..............c.covvireieeeeneeenene.

Crnepmyromiye JTeCATWIETHS TOXe MPOoNLUIN He 3pst. CTPyKTypa Mo-
JIEKYJIBI — 3TO IIPEKPACHO, OJHAKO HaZ0 ObLIO IOHATh, KAKUM 00-
pazoM [THK komupyeTcs (peIUIMIPyeTcs), KaK 3allucaHHas B Hell
rHGOPMAITU IIpeBPaIlaeTcs B IPU3HAKU.

HauGosiee BaXKHOe U YZIUBUTENIEHOE CBOMCTBO JIBOWHOU CITU-
pasu — 3T0, KOHEYHO, 3aJI0’KeHHAA B ee CTPYKType CITOCOOHOCTh
K CAMOKOIIMUPOBaHUIO. EC/IU pa3meuTs ABe HUTH, TO Ha KOKIOU
MOKHO Ha4daTb CTPOUTH €€ KOIIUIO, B UTOTe IIOJ[ydUTh BMECTO HC-
XOAHOU ABOVHOW CIUPAIU JBe OAUHAKOBEIE U I10-CECTPUHCKU
Pa3menuTh UX MeXOY CeCTPUHCKUMU KJeTKaMu. Wiy mocTpo-
WUTh Ha onpefieyieHHOM ydacTke JTHK mosekysny maTpuasoii PHK
(MPHK) — MHCTPYKITUIO /I CUHTe3a OeJIKa. YPa, HAKOHET-TO MBI
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y3HaJH, 4TO Takoe reH — ¢parmeHT /IHK, B KOTOpoM 3ammcaHa
IIOCJIEIOBATEIFHOCTh AMITHOKUCIOT OTIPEJEIEHHOTO OeJIKa, TUTIOC
PEryJIITOPHbIE YYaCTKHU, 4epe3 KOTOPhIe IIPOMCXOAUT BKIIOYEHHE
U BBIKJIIOUeHMe reHa. ([Tpaszia, ecTh U TakUe TeHbl, KOTOphle KOJU-
pyioT He MaTpuuHyio PHK 1 yepe3 Hee 6estok, a npocro PHK, ume-
IOILYI0 CAMOCTOATEIbHbIe QYHKITNU. )

Pazobpanucek ¢ pemnukanueir JTHK, pacmudpoBaiu reHe-
TUYeCKUN KOZ, TO eCTh pa3rafajiv, KaKuM o0pa3oM MOXKHO 3a-
MIHCBIBATh IIOCIeA0BATeIBHOCTH U3 20 aMIHOKUCIIOT YeThIPhMA
HykJIeoTHgaMu. OKa3aloch, IPUPOJA HUCIIONb3yeT dJIeTaHTHBIN
mudp — KaKIONU aMHUHOKHUCIOTe COOTBETCTBYIOT TPU HYKJIEO-
TUJQ; TAKUX KOMOWHAIIUN CyIIeCTBYeT, KaK HEeTPYAHO IOACIU-
TaTh, 64, ITIO3TOMY OTHOU aMUHOKUCJIOTE MOTYT COOTBETCTBOBATh
HEeCKOJIBKO TPUILIETOB — KOJ, BEIPOXKIeHHBIN, KaK TOBOPAT Ma-
TeMaTUKU.

Crasto moHsTHO, 4To THK B siipe KJIeTKu — 3T0 O61OIMOTeKa,
B KOTOPOW KHUTHU He BBIJAIOT Ha JOM, HO IO3BOJIAIT CHUMATh
KOIIMU U 3a0MpaTh C coO0M. Mnn, B cOBpeMeHHBIX obpasax, —
MarasuH 3JIEKTPOHHBIX KHUT, KOTOPBIA MOKET MPOJAATh OGecKo-
HeYHOe KOJIMYeCTBO IK3eMIUIIPOB TOU WU UHOU KHUTH B Y00~
HOM 14 yTeHuA popmarte. Konmuu kHUT — 5T0 MaTpu4yHble PHK,
PpUOOCOMEI (KJIETOYHbBIEe MAIIMHKY /I CUHTe3a 0eJIKa) YUTAIoT
UX II0 TPUIUIETaM U B COOTBETCTBUU C STUMU TPUILIETAMU CTPOAT
6esiok. TakuM 06pa3oM, MOTOK MHPOPMAITUY UJET B HAIpaBje-
Huu ot JHK x PHK 1 3aTem ot PHK K 6GeJIKy. DTO U eCTb UeHmpaib-
HA4 doeMa MONEKYALPHOTLL 6Uo02UL, KOTOPYIO chopMyTupoBat OpaH-
cuc Kpuk B 1958 1.

Bo3moxkHO, “mormMa” He caMoe TIoaxo/sAlee cIoBo. Kak mucan
UCTOPUK MOJIEKYJIApHOU Guosoruu Xopac [»KafcoH B KHUTe
“Bocpmotit nens TBopeHus” (The Eighth Day of Creation) o cBoem
pasroBope ¢ ®parcucom Kpukom: “«I umen ¢ sudy, umo doemoti Ha-
3vleatom udeto, 01 KOmMopoii Hem 060CHOBAHHBIX 1lodmaepncderuil. I1o-
Humaeme?!» Kpux usdan socmopucersiii pes. «Zla 4 npocmo He 3HA,
ymo 3Hauum «dozmar»! 1 moe 6l ¢ mem e ycnexom Hasgams ee Llen-
mpanvHoli Tunomesotl UnU Kak-mo 8 Imom pode. Dmo 4 U Xomen cka-
3ame. Jloema — moAbko Cl080-Kptouok»”. B JII060M CiIydae CeromHs
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........................................................................... KAK YCTPOEHA JiHK
neHTpaspHasa gorma “JHK — PHK — 6eJI0K” HU Y KOTO He BBI3bI-
BaeT HU MaJIeHIINX COMHEeHUI: 060CHOBAHHBIX TIOATBEPKI€HU
6ostee 4eM OCTAaTOYHO. XOTS Tellepb U3BECTHO, YTO MH(OpMaIys
MoxeT nepeziaBatecs oT PHK k THK (HanpuMep, B KU3HEHHOM
[IIKJIe HeKOTOPBIX BUPYcoB ¢ PHK-reHOMOM), 00IIell KapTUHBI
3TO He MeHAeT. MarucTpaJbHBIN IIOTOK MHPOPMAIIUK HaIpaBs-
seH ot JHK K 6esIKaM — CTPOUTEJIAIM U CTPOUTENILHBIM MaTepU-
aJjIaM BCEro YKUBOIO.
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KAK YUTATD OHK ...

®pepepuk CeHrep n ero MeTog CEKBEHUPOBAHMA ....................

Koneuno, Bce 3axotenu yutaTh JHK — 4yepnaTh nHGoOpManio
0 ’KMI3HU TIPAMO U3 UCTOYHUKA. HO KaK YUTaTh GYKBBI, €CJIN OTU
OYKBBI — MOJIEKYJIBbI?

Heo6xomum ObUT yIOOHBIN METO[T, OIIpesiesIeHUs] HyKJIeOTH/I-
HOU IOCJIeZ0BAaTeIbHOCTH, U TaKMe METOZABI CTAJIU IOABJIATHCA.
[TpaBza, 60IBIIAsA 9aCTh UX CETONHA MMeeT JINIIb UCTOPHYECKYIO
3HAYUMOCTH: ISl HBIHEITHUX OUOJIOTOB “ILTIOC-MUHYC” CeKBeHU-
pOBaHMe WIN “CeKBeHHpoBaHUe 110 Makcamy — [mibepty meTo-
JIOM XUMUWYeCKOH Jlerpajilaliiii” — YTO-TO BPOJe MUKpPOCKomna Jle-
BEHIYKa.

CJ10BO “CceKBeHUPOBaHUe”, COOCTBEHHO, 1 O3HaYaeT “oIpesie-
JIeHHUe TTOCJIeI0BATeIbHOCTH” (OT aHIJL. Sequence); FTOBOPAT O CeKBe-
uupoBanuu JHK, PHK, 6enkoB. [TpemtoxenHoe B 1970 I. CEeKBeHU-
poBaHue 1o Makcamy — [16epTy, eciii KOPOTKO, ITOAPa3yMeBasIo
pacmeruieHue THK B pacTBopax, OpraHM30BaHHOE TaKUM 0Opa-
30M, YTOOBI ITOJIYYaINICh MOJIEKYJIBI BCeX BOZMOXKHBIX JUTUH. Ho 310
He CaMbIl palioHaNbHbIN TogxoA. JHK — nMeHHO Ta MosieKyia,
KOTOPasi yMeeT KOITUPOBATHCS caMa Ha cebe. ECTH B3SITh Y KJIIETKHU
bepMeHTHI, KOTOPBIe paboratoT ¢ JHK, 1 HayIUThCA UX UCIIONb-
30BaTh B HAIIUX LIEJIAX, MOXXHO JOOUTHCS MHOroro. [ToueMy ObI,
HaIrpuMep, BMeCTO TOro YyTo6sI Hape3ats JJHK cTosmbkuMu crioco-
6aMu, CKOJIBKO B Hell OYKB, He HAPACTUTh Ha Hel IouepHYe IIeITn
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BCeX BO3MOXKHEIX JUIMH? Ha 3T0i1 njiee OCHOBAaHO CeKBeHUPOBAaHUE
1o CeHrepy — MeTOJI, TAK)Ke N300peTeHHBIH B 70-€ IT. IIPOIIIOro
BeKa U OJIATOIIOIyIHO JOKUBIIUI 10 HAIINX JHEH.

Anrmuiickuii 6moxumMuk dpeznepuk Cenrep (1918-2013) —
OUH U3 YeThIpeX 4eJOoBeK, IMONyduBUINX ABe HobeneBckue
IIpeMUy, U eINHCTBEHHBIH, Y KOTOPOro ob6e — M0 XUMUU
(1958 1 1980 rT.): 3a OIpeziesIeHre CTPYKTYPhI OejlKka MHCYJIUHA
u 3a MeTof;, cekBeHupoBaHu: JJHK. B 1975 r. CeHrep B COBMeCTHOU
cTaTthe ¢ AnaHoM KoyscoHOM IIpefcTaBUII MeTOZ, “ITIOC-MUHYC”
cekBeHUpOoBaHUA®. C IOMOIIBIO 3TOr0 Meroza rpynna CeHrepa
IIOYTHU MOJHOCTBIO ITpowiIa reHoM OakTeprodara ¢X174 (5386 Hy-
KJIEOTHJIOB) — 10 TeM BpeMeHaM OOJIbINOH ycrex®. OIHAKO BCe 3TU
JIOCTIDKEeHUA 3aTMIJIO CeKBeHHpoBaHMe 10 CeHrepy MeTOIOM Tep-
MUHATOPOB, OH K€ MeToZ 0OPBIBa IeIIH, WIN A/Ie30KCUMETO .
Ho crauyana Hy>XHO OOBSCHUTD, Kak MoiteKystbl JJHK coptupyior
110 pa3Mepy C IIOMOIIBIO WIeKTpodopesa.

MsI tomHuM, uTo JJHK — 3T0 KrcioTa. KuciioTHbIe CBOMCTBA
OIIPefeIIoTCA ocTaTKaMu GoCchHOPHOM KUCIOTHI B ee COCTaBe —
¢docdaramu. M3 MKOIBHOIO Kypca U3BeCTHO, YTO aHMOHBI KHUC-
JIOTBI 3apsKeHbl oTputiatensHo: H PO, — H* + H PO, . [TosTomy,
ecy 4epes pacTBop, cofepxamuii JJHK, mponycTUTh TOK, MoJe-
Kys1bl JIHK HammpaBATCA K TOJIOKUTEIBHO 3aPsSHKeHHOMY JJIEKTPOJTY.
A eyt pacTBOP 3aMEHUTH rejleM — HeCheloOHBIM jKejie, MoJle-
KYJIIDHOI CeTKOM, 3all0JTHeHHOM XUJKOCThI0? Torna MOJIeKYJIbl
JHK He TIOIUTBIBYT K IUTIOCY TYMaHHBIM O0JIAYKOM, a KaXK7as CTa-
HeT IIPOABUTATHCS CO CBOEH CKOPOCTBIO — YeM JIMHHee MOJIeKyJIa,
TeM TpyZHee el OyzleT IIpOocauyrBaThCA Yepes T9eliKu resia. Ecmm xe
Cley1aTh B TeJie YIIyOJIeHYs (JIYHKH) Y OTPUIATeTbHOTO IEeKTPOAA,
rnomectuTs B HUX JIHK 1 BKIIOYUTH TOK, OT MUHYCA K ILIIOCY IIPO-
TAHYTCA JOPOXKKY, U B HUX OYAyT IIOJIOCKU, B KAKJOU — MoJIe-
kysel [IHK onpenmeseHHOTO pa3mepa. DTO Ha3bIBAeTCA “3JIeKTPO-
¢dope3 JHK”, wim ripocTo gopes.

Temepb MOXXeM pacckasaTh, Kak padboTaeT metoz, CeHrepa. Pe-
AKIIMOHHYIO CMeCh JIeJIAT Ha YeThIPe YacTU. B KayKyIo U3 YeTbIpeX
Z06ABJIAIOT IIpaiiMep (3aTPaBKy LA CHHTe3a) — KOPOTKYIO MoJIe-
kysry [THK, koMIuIleMeHTapHyIo Hadaly y9acTKa, KOTOPBIN HYKHO
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