FNABA 8

®U3HKA HYKNEMHOBLIX KHUCNOT

§ 8.1. MOJIEKYNIAPHAA BHOJNOMUA .

MonekynsspHass GHOJOTHS MCCHAEAYET MOJEKYJASIDHYIO HPHPORY
OCHOBHBIX SIBJIeHHH XKH3HH, NpexIe BCEro HacC/JeJCTBEHHOCTH W H3-
MEHYMBOCTH. DTH SBJICHHSI ONpPeNeadioTCcsd CTPOEHHEeM H CBOHCTBaMH
HYK/JIEHHOBLIX KMCJIOT, M BO3IHHKHOBEHHE MOJEKYJADHOH OHOJIOrvHA
CBA3QHO C OTKpHITHeM HX OHoJorHueckod (yHKuMOHaJAbHOCTH. [o-
JOM DOXIEHHS MOJEKyJAApHOH OMOJOTHH MOXKHO cuHTaTh 1944, xo-
raa Ieepu, Max-Jleon 1 Mak-Kapru [1] orkpeinin Tpanchopmauuio
6axrepuil mocpeacrsoM HHK (cm. crp. 486). Monexyasapuas Guo-
Jiorus uuieT oObAcHEeHHe OMOJOrHYeCKHX sIBJEHHH B XMMHH H MoJe-
Kynsapuol pusnike. TeM caMBIM, 6HOIOrHS BKJIIOYaeTCsd B €IHHYIO 06-
JacTh TOYHOIO ecTecTBO3HaHus. MosekyasipHas GHOJOTHA H3ydaer
He TOJbKO HACAEJACTBEHHOCTb H M3MEHYHBOCTh, HO BCIO COBOKYil-
HOCTb (KM3HEHHBIX IIPOLECCOB — (epMEHTATHBHBIH KaTalH3, MeM-
6paHHBI TPaHCIOPT, MEXaHOXHMHYECKHE fBJeHHs M T.J. Peanu-
syerca OOILMH aTOMHO-MOJEKYJIAPHHH NOXX0H K OHOJOrHYeCKHM
npobaemam.

Henb3d, KoHeuHO, NPOBECTH TPpaHHIY MEXAY MOJEKYAAPHOH 6HO-
noruedt v 6uoxumueil. Tem ne Menee OTOX/ECTBIECHHE 3THX obaacTed
(cM., Hampumep, [2]) neuenecoo6pa3suo. Buoxumusa usydaer mOGbIe
XHMHUYECKME peaKUHH B JKHBBIX OpraHu3Max, OHOJOTHYECKH
(YHKUHOHAJNbHLIE BEIIECTBa, JaJeKo He BCErja CTaBd 3alauH, OTHO-
cAIMEeCss K OCHOBHLIM SIBAEHHAM KH3HM. Duoxumus nMeer Gesrpa-
HUYHOE NOoJe NMPaKTHYECKHX NMpPHJICKEHHH B MeAHUHHe, hapMmakoso-
THH, CeILCKOM xo3aHcTBe. [IpakTHyecKHe NPHMeHEHH MOJIEKyYAPHO-
GUOJIOrHIeCKHX HCCIeJOBaHMH TONBKO HauuHaoTca. B oTamume or
KJ1aCCHUECKOH OHOXMMHH, MoJeKyaspHas OGUOMOrHA OObeaHHAeTCH
¢ ¢usuKofl ¥ ee cmelHpHKa COCTOHT NIPEKAE BCEIO B HOBLIX acleK-
TaX MCCAENOBaHHH, B HOBHIX NOCTaHOBKaX 3ajay.

OuepuHa TaBTOJOTHS U, TEM CaMbIM, OTCYTCTBHE CMBIC/IA B TEP-
MHHEe «MONeKy/asapHas OuoxuMmusy [3]. XuMua U GHOXHMHS HMEIOT
IeJI0 TOMBLKO C MOJEKYJaMH — «HeMOJeKyAsapHOi» GHOXHMHH He Cy-
eCTBYET. ‘

Monexkynapuas 6uodH3HKa HEOTAENHMa OT MOJEKYJsipHOH GHo-
noruu. Pasnuuue 3jech He B KOHEUHHIX IeSAX HCCAENOBaHHH, a B Xa-
pakTepe HocTaHoBKH 3afau (cp. crp. 46).
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Hcropust Monekynsapuoi GHOJOrHH pacckaszaHa YorTcoHoM [4]
YraxeM Takxe ApYrie KHHIH, KOTOPHIE MOTYT CIYXKHTh BBeleHHEM
B 3Ty 06sacth Hayxu [5—11]

W3 reopuu ssononnn [lapshna caelyeT eJHHCTBO OCHOBHBIX fB-
JIeHHH XKH3HK BO Beex opraHHaMax. To Ke mosoXeHHE BRITEKaeT H3
kjaeTouHolt TeopuH, npexnoxennon Ulnelimenom u IlsannoM B
1839 r. CymiecTsopaHHe OXHOKJIETOUHBIX H (PaKT BOSHHKHOBEHHSH
MHOrOKJIETOUHOr0 OpraHH3Ma H3 ONHOH KJeTKH — 3HrOTHl MOKa3bl-
BaeT, 4YTO CBOMCTBa XHBOrO Tejda MNPHCYULH OTHeNbHOH KJeTKe,
B KieTke 3a/oxeH MexaHH3M .HacJeJCTBeHHOCTH H H3MeHUHBOCTH,
OTBETCTBEHHEIH 3a GHOJMIOrHYecKylo spodwnuio. [anpHelimee pa3su-
THE GHONIOTHH JIOKAJH30BaJ0 3TOT MEXAaHH3M COo BCE BO3pacraliefl
TOYHOCTBIO. 3HroTa, BO3HHKAIOUlAg B pe3ynbTaTe CAHAHHA siOe-
KJEeTKH H CnepMaTo30Hna, npuobperaer HaclelCTBEHHEIE CBONCTBA
obenx xierok. Tak Kak ciepMaTO30H] COCTOHT B OCHOBHOM H3 silep-
HOro MaTepHana, 3a Hac/JeNCTBeHHOCTh OTBETCTBEHHA HE BCA KJeETKa,
a ee sgpo (lekxenn, 1868 r.). Llutonorus u reHeTHka noKaszand,
4TO annapaT HacaeACTBEHHOCTH COCPENOTOYEH B XPOMOCOMAX, HAXO-
IAWAXCA B fpe KIAeTKH.

Crenyomuii mar cocTosil B OTKDHITHH 2eH@ W B ONpeNeNeHHH
NOJIOXK EeHHS reHoB B xpoMocoMax (Mopras).

Haxonen, MmonexynsipHas GHOJOrHa YCTAHOBHJI A, YTO T'eHHl NMpen-
crasasior coboit yuacrku Monexkyn JHK, Bxonsumux 8 cocras xpo-
MOCOM. YTOUHEHHE MaTepHaJbHOre HOCHTENAA Mac]eJCTBeHHOCTH MO-
KHO NPENCTaBHTb CAEAYONeH HCTOpHYECKOR cXeMoH:

OpranuaM —» kJeTka —> AP0 —> XPOMOCOMH —> renn —> JTHK,

SlcHo, uTro B OCHOBE MOJEKYAAPHON OHOJIOTHE JIEXXHT BEIHKOE
orkphitae Mennens (1865 r.). CMeica 3akoHOB Mennens, BlionHe AM
MOHATHIA, COCTOHT B CYLIGCTBOBAHHH «MaTeDHalbHLIX 3J€MeHTOB»
B KJeTKe, OTBETCTBEHHBIX 3a nepelauy HacAeINCTBeHHBIX NPH3HAKOB
[12]. UabiMe cioBaMH, HalHuHe reHOB mpSIMO CJAENyeT H3 3aKOHOB
Mennens. Bonee Toro, oHO JIorH4eCKH BHITEKAeT K3 JIBYX OYEBHIHBHIX
i obmen3pecTHblXx (PaKTOB — H3 TOTrO, UTO PONHTENbCKHE NMPH3HAKH,
OTCYTCTBYIOIIHE B N€PBOM MOKOJEHHH NOTOMCTBA, 3a4acTyIo 06Hapy-
KHABAIOTCA BO BTOPOM H MOCHELYIOUIHX MOKONEHHSX, H H3 TOTO, UTO
OpraiHsM BOSHHKAET H3 OIHOM OIJIONOTBODPEHHOH AAIEKIETKH.

OxHako ycTaHOB/IeHHE MOJNEKYASAPHOH CTPYKTYPHI TeHOB elie HE
o3HauaeT co3naHud MosaekyasapHo# 6uonorun. Ee ob6ocnoBanne Tpe-
60BasIo pacKpLITASt MOJEKYJASIDHOrO MexaHH3Ma (QYHKILHOHHDOBAHHS
reqoB. [IpH KaXIOM JeNeHHH KIeTKH NPOHCXOIHT YIBOEHHE XPOMO-
coM. CienoBarensHo, resnl (T.e. JJHK) nomxuu o6nanats cnoco6-
HOCTBIO K CaMOKONHPOBaHHIO, K penynankanun. CylliecTBoBaHHe My-
Tallifl NoxasbBaer, 4TO DENyIVIHKallHst T'€HOB KoueapuarTHa [13],
T. € B KONHAX FEHOB OTPa’KaloTCd MYTallHOHHBIE H3MeHeHHs, BO3-
HHKIIHE TIepE]] KoMHpoBaHueM HAH Bo BpeMda Hero. Monekyan JJHK
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nefictBiTenbHO peaynanuapyiores {cMm. § 8.7), Ho 310 eme He
o6bAcHsaeT cMbicia paboTHl reHa Ha A3blKe XHMHH H MOJeKyaspHoi
¢usukn. Eme B 1909 r. anrnuiickuil Bpay ['sppox npenmonox i, 4ro
reH JNHKOro THIAa OTBETCTBEH 3a MPHCYTCTBHE B OpTaHH3Me ompexue-
Jgentoro ¢pepmenTa. ¥ ocobeil, TOMO3HTOTHBIX N0 COOTBETCTBYIOIEMY
MyTaHTHOMY reny, stror Qepmenr orcyrersyer. Tax I'sppon ob6msc-
HAJM HaCJeNCTBEHHbIC, T. €. BPOXKeHHbIe HapylIeHnsd o6MeHa, HampH-
Mep (eHHNIKeTOHYDHIO — TAXKeJoe HaclnelcTBeHHOe 3aboseBalile,
onpenensieMoe HecnocoGHOCTLIO OpraHH3Ma pa3pymarh ¢eHHIana-
HiH (cM. {14]). TaxnM obGpasoM, QyHKIHSA reHa COCTOHT B CHHTE3e
onpexenenHoro Oenxa. IlonbITKH BBelNEeHHS MONEKYJAAPHBIX Mpel-
CTaBJIeHHH B reHeTHKY IeJaJHCb H paHee — BHIHMO, nepBasg H3 HAX
6ela npennpuuaTa eme B 1893 r. mockosckuM xuMHKOM Konn (cb
[13]). B nanbhefimeM GuocuHTeTHueckas (YHKIHA TeHOB BBISBJA-
Jach co sce Gonpmiell onpenenendocrbio. Konbuos copmyanposad
COOTBETCTBYIOLLYIO THIOTE3Y BNOJHE OTYETAHBO, HO NOJAraJ, 4To Be-
IeCTBO reHa — 3To OeNoK (3HaueHHe HYK/JAEHHOBHIX KHCJOT elle He
6emo nasectHo) [15]. MonekynapHas GHOMIOTHS YCTaHOBHJA, YTO
HYKJIeHHOBLIE KHCJAOTHI OTBETCTBEHHH 3a GHOCHHTE3 BesKOBbIX le-
neii. OcHoBHO Te3nc MONeKY/IApHOH GHOMOTHH, ¢POPMYIHPOBAHHBIH
BunsioM, rmacuT: «oHH TeH — OnHH (epMeHT» (CM., HalpuMep, [16]).
Cefluac sToT Te3nc Gpopmyanpyercsa Gosiee TOYHO: «OLHH TeH — OIHa
BeaxoBas Lenb.

Taxkum o6pa3om, Ha MOJEKYJAAPHOM YpDOBHE HACJAENCTBEHHOCTD
O3HayaeT BOCHDOH3BeNeHHE CHHTe3a ONpefleseHHLIX OeJKOoB B IO-
CAELYIOMAX NMOKONMEeHHAX, 3anporpammuposantoro 8 JJHK. Cennue
MYTallHH CBOAATCA K H3MEHEHHSIM 3TON NpOTPaMMH], T. e.-K H3MeHe-
aaM B crpykrype JHK. Monekynspuas nprpona MyTauhii, HX
COOTBETCTBHE 3aKoHaM (QH3HKH OblaH packpuiTel TuModpeennim-Pe-
coBcknM, envbpiokom u LlumMepom (cM. [17, 18]). Hanporns, rak
HasbiBaeMble MOJH(QHKAUHH, T. €. HeHac/aeIyeMble H3MEHeHH, Onpe-
LeAAlTCd H3MeHeHHeM CTPYKTYpH H (QYHKIHOHHDOBaHHA O6esKoB
(pepmenToB) B onTOreHese H He 3aTPaTHBAIOT I‘eHeTI/IlICCKYEO npo-
rpaMMy, T. €. CTPYKTYpPY JIHK

[Mocrpoenne MosekyaspHON 6HONOTHE 03HaMEHOBaJIOCh KpynHed-
HIAMHA OTKPHITHAMH, CIeTaHHBIMA 32 CPaBHHTENbHO KOPOTKOE BpeM4.
B 1953 r. Yorcon, Kpux B YHJIKHH3 yCTAHOBHJH METOLOM DEHTIeHO-
rpadun sTopuunyio ctpykrypy AHK (em. crp. 489). Ucropus atoro
OTKpHITUS ApKo onucana ¥oTconoM [19]. Crpyxrypa JHK — nsoii-
Has cnHpasib — HemocpencTseHHo obwacuser cmocobHoers JHK &
KOHBapHaHTHoﬁ penynaukanua. OBiiee noHuMadHe OHOCHHTETHYE-
cxolt pyskuun JJTHK no3sonuno chpopmymiposars pusnueckyio npo-
Gaemy eeneruweckozo koda (Tamos, 1954, cm. ra1. 9). B naabhei-
mleM ObiIH BLISICHEHBl JeTanH npouecca BGHOCHHTe3d M XapaxTep
yUacTHsI B HeM IPYTHX HYKJIEHHOBBIX KHCJIOT — MaTPHYHOH H TpaHC-
noprioli PHK — u nyxneonporenoB — pubocoM. DTH ycrnexH MoJe-
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KyJAApHOH GMOJIOTHH TECHO CBA3aHbl C Pa3BHTHEM TIeHETHKH, QH3HKH
H xuMmuH. [eHerHxa oGpaTunach K GaKTepHsIM H BHpyCawm, YTO MO3BO-
JIHJIO W3YYHTb XHMH3M Nepefavyu HacnelICTBeHHHIX MPH3HaKoB. Bech-
" Ma CYIIeCTBEHHBIM 3/leCh 0Ka3aJoCh OTKPHITHE IIOJIOBOI'0 pa3MHOMKe-
HHsl y BakTepHil H, TeM caMBIM, BO3MOXHOCTH HX ru6puian3anuu [20].
SIBjiennsi, BO3HHKAIOINYWe NPH KOHBIOTAUHH OaxkTepHil, H3yUeHH H
onncann JKaxkoGom u BosbmanoM [21]. KopuGepr ocymecrsua pe-
nynmagauuio JITHK in vifro (eM. erp. 537). Yenexu curTesa MHoJH-
HYKJIEOTHOB MO3BOJNHAK PEUIHTh NPoGIeMy TeHeTHUECKOTO rojfa (CM.
ra. 9). Kopana npoussesn cuHTes reHa (cM. ra. 9). Taxum obpasowm,
PSI OCHOBHLIX MPoGJeM HaC/MeICTBEHHOCTH H H3MEHYMBOCTH ObLT He
TOJILKO MOCT&BJIEH, HO H pelieH. DTO JaJ0 BO3MOXKHOCTh 0OpaTHThes
K 6oJtee C/TOXKHBLIM BONpOCaM, €lle JajJeKHM OT pelleHHs — K Judde-
PEHIHPOBKE KJIETOK, K »MOpHoreHeay W KaHIEpOTeHe3y.

Monekynsipuasi 6MONOTHSI TECHO CBA3asa GHOJIOTHIO C XHMHeHd H
(hHM3HKO! W MOJNHOCTBIO YCTPaHHMNa BO3MOXKHOCTH BHTATHCTHYECKOTO
TOJMKOBAHHUS ABJEHHE XKu3uH. [TocTpoeHHe MONEKYNSPHOH GHONOTHH
3HaAMEHyeT PEBOJIIOIHIO B €CTeCTBO3HaHMH, NEPeCTPOHKY ecTecTBeH-
HOHay4YHOTO MHPOBO33DEHHSI Ha MaTepHaJHCTHUIEeCKOH OCHOBe.

O6patuMess K KpaTKOMy pacCMOTPEHHIO GHonmorHueckod GyHK-
[IHOHaTbHOCTH HYKJEHHOBBIX KHCJIOT.

Hokasarennersa resetHueckoll ponn JHK B memoM Heomposep-
xuMel. JJHK noxanHsoBaHa B XxpoMocoMax, HPHYEM COJepPKaHHe
JAHK 8 nuniouaHelx (COMaTHYECKHX) KJIeTKax pas3HbIX TKaHell y
ocoBell ONHOTO H TOTO Ke BHAa NpakTHYeCKH mocTosHHO. B rannous-
HBIX nosoBbix kKjaerkax xonuuectso JIHK BuBoe Menbliie, ueM B co-
matuyeckux [22]. Conepxanne JHK B xnerkax yasausaercd npu
MHTO3€, T. €. NIPH YIABOEHHH XPOMOCOM.

Hipenunrep mocraBHa BOHpOC O NPHYHHaX HOPa3HTENbHOH cra-
OMNbHOCTH HACAENCTBEHHOTO BelIeCTBa, MNOCTPOSHHOTO M3 JETKHX
atomMoB, B paxe noxonenuit [18). JHK nelicrsurensno o6nanaer BH-
CoKol MmeraBonnueckoll crabuabpHOoCcTbiO. Meuennni P32 amenun ne
sriouaercs B JIHK Hemensmuxcs knerox. IIpH neNeHHH KJIeTOK
B cpelle, COIep:Kamed MeueHble aTOMBI, NOCTEIHHE BKJAIOYAIOTCS BO
BHOBb o6pasyeMyo JHK, no 8 nanpHeiimieM coxpaHsIOTCa B HeH, He
yyacTBys GoJsee B8 MeraBonuaMe, Bricoxasi crabuasnocts JHK on-
penensiercs ee crneuM(puueckoll BTODHYHOH CTPYKTYpoH (cm. § 8.2).
Ceronust Bonpoc, nocrasnennwit lllpenuurepom, pemes. Bumecre c
TeM nokasaHo ydactHe JIHK B Myrarenese. YcraHOB/IeHb H3MEHEHHS
JAHK, sroisbiBaeMble panuanHeil. BoisiCcHeHH H3MEHESHHS a30THCTLIX
OCHOBaHHH NMPH XHMHUEcKoM Myrarenese (cM. § 9.9).

OHK onpenensier Tpancpopmayuro GakTepuf, OTKPHTYIO B
1928 r. I'pudpurom {23]. MyTanTHble HITaMMBl NMHEBMOKOKKOB (Di-
plococcus pneumoniae) pa3HATCS XxapakTepoM CBOMX NOJNHCAXapHI-
HBIX KJETOYHHIX 000J0ueK. DTH pa3juuHs OGHAaPYXKHUBAIOTCA HUMMY-
HOJIOTHUYECKH H HEeNoCpencTREeHHO no Buny kononui. lramm S obpa-



§ 8.1. MOJIEKYJIIPHAS BHOJIOTUS 487

BYeT «rafKue» OjecTsiiHe KOJOHHH — KJIETKH HMEIOT NPouHble Kam-
cynabHbie o6onouku. IItaMM R cOCTOHT M3 KJIETOK, JHIIEHHHIX CIO-
cOBHOCTH BeIpaGaThiBaTh HEOBXOMUMBIN A1 TAKHX KaNcyJ MoJHcaxa-
PHI — KOJIOHHH SIBASIOTCH «IIEPOXOBATHIMH». Ec/H XHBasg KynbTypa
THNa R BBOAMJACH B OPraHM3M MbILIM BMECTE C YOHTHIMH ITHEBMOKOK-
KaMM THna S, T0 MuuIb 3afonepasia NHEBMOHHEH H NOCEB Pa3MHO-
KHBIIAXCH B Hell GakTepHii NaBaJs XKHBYIO KyJbTYDY BHPYJAEHTHHIX
nHeBMOKOKKOB THna S. CnenosarennHo, MepTBhle GakTepHH S comep-
XaT HekH# TpaHCHOPMHpPYIOMHH (aKTop, cnocoBHLIH IlIpeppaiiaTh
mwraMM R B mraMM S. AHasoruunble siBJeHUS GblJIH OGHAaPyXeHwl
Yy APYTHX BMIAOB GaKTepHil, MpHUeM He TOJLKO in vivo, HO H in vitro.

B nanpneiimemM O6BJIO yCTaHOBJEHO, uTO TpaHCHOPMHPYIOMHM
dakropom cayxar HHK [l], u noxasano, 4T0 gucTHE npemaparhl
JHK, BhinenedHbie H3 ONPENeNEeHHBIX ITaMMOB, BH3LIBAIOT COOTBET-
CTBYIOIIAE HaclelyeMble H3MEHEHHs APYTHX IITaMMOB.

Gepment fesoxcupubonykneasa (/[AHKasa), pacmennsiomuit
JHK, npexpamaer rtpancpopmamuo. JHK Moxer nmepenocurn He-
CKOJIbKO TeHeTHIecKHX NPHU3HaKOB cPasy — yCTOMYHBOCTL K aHTHOHO-
THKaM, CIOCOGHOCTL O6PasoBLiBaTh Kafllcyssl | T. 1.

B ucxonHol KysnbType MHEBMOKOKKOB coJep:KaTcsi MyTaHTHL, yc-
TofunBEIe K NeBHUANNARY. IIpH BO3NelicTBHH Ha KYJAbTYpy 3THM aH-
THOHOTHKOM FHOHYT Bce KJETKH, KpoMe MyTaHTHBIX; MocjaelHHE Mo-
cne pasMHOXEHHA o6pasyior Kyabrypy P. W3 Bee uaBiexaerca
AHK. Tlpn noGaenennn 3toii JHK x ucxonHoll xynbrype B Hel
BO3HHKAeT 3HauuTenbHO Gosbuie P-MyTaHTOB, uéM B OTCYTCTBHE
rpadchopmupyomero dakropa. Ecnu uueno cnonrarHeix P-myras-
ToB cocrasasiio | Ha 107 xnerox, To B pesy/nbraTe TpaHobopManuH
OHO yBeJNHUHBAJOCh Ha 4—5 MOPANKCB.

bakrepuoghaeu, T. e. BAPYCH, pasMHOXaOmHecs B GaKTepHsXx,
cocToAAT K3 GenxoBoll 06onoukH K comepxaiieiica BEyTpr Hee JHK
unin PHK. C moMompio Meuedsix aromos S% u P32 yeraHoBaeHo, u4ro
npu 3apaxkeHHH OGaKTepHaNbHON kKyieTKH (arceM B Hee He BXOIHT
6enox {merka mo cepe), Ho sxonut JHK (merxa no ¢ocdopy). Ya-
ctuna Gakrepuobara «scnpeckupaer» csow JHK B kiaerky. Pas-
MHOXeHHe uacTHl (ara B Kjaerke nokaswmpaeT, uto JIHK orser-
CTBEHHA 3a CHHTE3 CBOHX KOMHH H GenkosHX COOJNOYEK, T. €. OHa
ABJISETCH eHETHUYECKHM BemecTBoM ¢dara.

B uacrinmax pama supycoe poan JHK wurpaer PHK. Ycranos-
neno, uro PHK, Buinenennas u3 supyca raGaudoil mozauxu (BTM),
06afaer HHQHIUPYIOMAM IeHCTBHEM [3, 24, 25]. D10 o3Hauaer, 4To
Monekynsl BapycHoi PHK, nonanas B xJieTkH, OpraHu3yiOT CHHTe3
GefikoB HOBBIX BHPYCHBIX yacThI. BupycHas PHK BTM ¢ 6enxom
nocnendero obpasyer dYacTHOH, 0GnManaioliie CBOHCTBAMH HCXO.-
HOTO BHpyca. ¥IaJoch MONYUHTh TaKKe HOPHAHbIE BHPYCH MyTeM
kom6unnposanus PHK ondoro mraMMa c 6eJIKOM APyroro mraMmua.
B Genke noromMcTBa rHUGPHAHOrO BHPYCa COLEPKAMUCh aMHHOKHCIOT-
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HblE OCTaTKM, Xapakrtepuule nas Geska pupyca-goHopa PHK, #Ho or-
cyTcrByloniHe B Oesike BTOPOro mrtaMMa. ITH pesysbTaTH TaKkKe
CBHJETENbCTBYIOT O reHeTHUECKO! POJIH BHPYCHOM PHK [26].

Emie oHUM AOKa3aTeNbCTBOM reHeTHuecKol poad darosoit JJTHK
CHIYKHT sABJAeHHE TpancOykyuu. Hexoropoie $arn cmocobHul nmepeHo-
CHTh reHeTHYeCKHH MarepHasn oT GaKTepHH-IOHOpa, B KOTOpOil dar
pasmHOXaJjcsl, K OaKTepHH-pelUNHeHTy, HHOHOHpyeMOH NaHHBIM
tbarom. TpaHcAyKuusi ecTb MepeHOC rEHETHUYECKHX NpH3HaKoB Gak-
Tepud, T. €. (ar NmepeHOCHT KakK CBOH COOCTBEHHBLIH reHeTHUeCKHH
MaTepHas, TaK H 4acTb reHeTHYECKOro MaTepuana GakTepHH-IOHODA.
Sr1uM Matepuanom onsith-Taku cayxut JTHK [27, 28]

O TOM Xe CBHAETENLCTBYET sBNEHHe au30zenuu. Tak HasbiBae-
MBIE YMEpEHHBIE, HJIH AuU302eHHble ha2u MOryT coxpaHsATbes B Gak-

‘TepHaJIbHHIX KJAeTKax B BUIE Ge3BpelHOrO AJ1S HHUX npogaza. B re-

YeHHe psfa NMOKOJEHHH KJIeTKH HODMaJbHO DPa3dMHOXalOTCd, NpHUEM
BOCNpOW3BONHTCS W npodar. Eciau Ha Takylo KaeTky noaefcnsoBaTh

"HHAYKTODPOM, HallpUMe€D y.IIpra'(bHOJIETvOBbIMH JyyaMH, OHa HauyHeT

NpOAyUHpoBaTh ¢ar W NOruGHeT. JIM3OreHHs — HacJeACTBEHHOE
cBOHcTBO Gakxrepud, nmpuobGperaemoe nmpH 3apaxedud barom. JJHK

‘bara ob6bepuusercs ¢ JJHK 6akrepuannHol kneTkH [28].

ITpuBefensne Bullle QaKThl U PAX NPYTHX OXHO3HAYHO JOKa3bl-
BaoT, uto redsl — 310 JJHK. B monexynax JJHK sanoxena Hacnen-
cTBeHHas uHQOpMAIHA, T.e. NporpaMMa CHHTe3a GenKOoB.

PHGOHYKJICHHOBLIE KHCJIOTHI TAKXKe SIBASIOTCS HENPEMEHHHIMH

y4acTHHKaMH OHocHHTe3a GeJxa.

Kak yxe ckazano, PHK psza Bupycos urpaer po/b, mogo6HyIO
pomu JHK. BuicoxoMonekynsipHass MH(pODMaUOHHAs, WIH MATpUY-
nas, PHK (MPHK) mepenocut reHetueckyio undopmanuo or JJTHK
XPOMOCOMB K OPraHOMJaM KJIEeTKH, B KOTODHIX peajusyercs CHHTe3
fenka. OTH opraﬂonnbx——pn6oc0be TIOCTPOEHHEIE H3 pubocomass-
noi PHK (pPHK) u Genkos. HuskoMmonexyinspHble TPAHCHOPTHbLE
PHK (rPHK) cayxar seumiecTsaMH, ¢ KOTOPHIMH HEMOCPENCTBEHHO
B3aHMOIEHCTBYIOT aMHHOKHCJOTH, cofupaeMble B GeJKOBYIO Lelb.
Ha JHK cusresupyiorcss (c yuactdeMm (epMeHTOB) Bce TPH BHAa

PHK —wu-, p- u TPHK; nanee ouu opranusyior GenKoBblfi CHHTE3

[4—11] (CM ra1. 9).
Psix ¢usnueckux npobseM BO3HHKAeT B CBS3H ¢ (DyHKUHOHAJb-

'HOCTbIO HYKJEHHOBBIX KHCa0T. Heob6xomuMoO ycTaHOBHTL MeXaHH3M

koupapHaHTHON peaynnMkauwvd JIHK, MexaHH3M MaTpHYHOro CHH-
re3a PHK na JHK W nomunentuzapx ueneft Ha xomnaekcax MPHK
¢ pubocomamu. Heobxomumo pemHTsr npolieMy TreHETHYECKOTO
KOZa — COOTBETCTBHA MexAy nepsuuHoi crpykrypoi IHK (m, sna-

uut, MPHK) u nepsuunoll crpykrypoi 6enkosofl nend. Henocrarou-

HO OmucaTh XHMH3M GHOcHHTe3a Genka, HO clelyeT BHACHHTL QH3H-
YeckHe B (PHU3NKO-XHMHUECCKHE MEXaHH3MBl M YCJIOBHA 3TOrO CHHTE3a,
B YAaCTHOCTH MeXaHH3Mbl AeHCTBHA (epMeHTOB. BHODHsHKa NoMKHA
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HCCJIENOBAThb TEPMOJHHAMHKY H KHHOTHKY PeNyMJIHKALHOHHBIX H
GUOCHHTETHUECKHX IPOLECCOB, a TAKXKe TEPMOAHHAMUKY M KHHETHKY
AeHaTypaly HYKJEHHOBHIX KHCJOT. BaxKHBIM pasnenom Guchusuku
ABNACTCA Pu3uKa MyTareHesa — CIOHTaHHOIO, XHMHYECKOIO H panu-
alHOHHOTO.

§ 8.2. CTPYKTYPA HYKNEHHOBLIX KHCROT

Janeko He Bcersa cBfisb MeXAY CTPYKTYPOH MOJIEKYJIH H ee
GyHxuHedl mpocra u oueuaHa. Mbl BHIeNH, YyTO st GENTKOB TIPoO-
6neMy yCTaHOBJIEHHS] TaKOH CBfI3H €lle HHKAK HeJb3si CYHTATb pe-
mienHoll. Muaue obcrour neno
C HYKJEHHOBBIMH KHCJIOTaMH, B
yactHoctH ¢ JHK. 3zecs mno
Kpaline#l Mepe 0lHa BaXXHeHIIas]
byukuns — pedynaucayus JHK
Oblla KadyecTBEHHO OObsicCHeHa
cpasy e Nnocje OTKPLITHS BTO-
PHYHOH CTPYKTYpHL.

BropuuHas crpykrypa JHK
6blla ycTanoBJIeHAa ~ MeTOIOM
pentreHorpa¢uun B paborax
Opauknns, Kpura, Yorcona u
Vunkunza [29—32]. Opuenrtupo-
BaHHBIE BOJIOKHA JIHTHEBON COJH

5.

Puc. 8.1. Cxema crpoenms A- w B- Puc., 8.2 MoJekyasipHas Mofednb
dopm JHK. B-dpopmur JTHK.

natuBHoll JIHK panu penrrenorpaMmel, cofepxauue no 100 ped-
JiekcoB (cM. puc. 5.8). KpecrooGpasHoe pacnosioxenue pedJekcos
NOKAa3hBaeT, UTO CTPYKTYpa SIBJAAETCS CHUPaJbHOM.

Pacumdposka penTreHorpaMM H npuUMEHEHHe MOJEKYJSIPHBIX
Monesiel packpelid JABycnupasbHyo crpykrypy JAHK. Jesokcupu-
OOHYK/NeHHOBasi KHCA0Ta MOXKET KPHUCTAJ/IM30BaTbC B Pa3iHYHBIX
nBycnupaJbHbeXx (opmax. IIpH HH3KOM OTHOCHTENBHOH BJIaXKHOCTH
(o 70%) IOHK xpucranmuayercss B. MOHOKJMHHOA A-dopme c
napaMerpamu peumerkd ¢ = 40,4 A, b = 22,074, B = 97,1°. Ilpu





