doauspupumx ceazedt mexay nensmm JHK, nomxno mpusogurs
K HAKOWJEHHIO HOBBIX KODOTKMX mnemefl, JTu npejgckazasms moN-
TBEePIKAIOTCHA JKCIEDHUMEHTAMM, HOKA3aBIOMME, 4YTO MEYEHHLIA TpuU-
THeM THMHANH BKJIIOYAETCH B KODOTKHE HEeNH, KOTOphle ANINL O3/~
Hee 00BeJHHAIOTCH B IJNMHHLIE,

Tounniii MexaHN3M peryInKaNUN JIHK in vivo Tem He MeHee
HEJb3Sl CYATATh YCTAHOBJIEHHLIM. Peminkanug in vivo HavmMHaeTCs
Ha OOpejeNneHHOl cTajuu PA3BUTHA KIETKH ¢ yyacrmem (PaxrTopos,
NO-BUAMMOMY, CBA3AHHHX ¢ KJIETO4HO# MemOpanoii (Momens pen-
AUKOHA).

§ 7.8. Tonoaorna JHR

Hak ykazado B . 3, uMeeTcs Janeko moyllafd AHAJNOTHA MeXK-
Iy OpOyHOBCKMM HABWIKEHHEM YacTHNB W monuMepHoil memsbio, Pas-
AHYHEe CBOANTCA K TOMy, 9TO B MNOAMMEPHOH [emn HeBO3MOMKHBL
caMonepeceyeHnus, TAK KaK HeAb3A HPOCTPAHCTBEHHO COBMECTHTHL jJBa
Pa3sHHX AaroMa. IT0 OOGCTOATENLCTBO HAXOAUT CBOE BHIPAMKEHNO
B o6bemunix adderrax (§ 3.5). Toit e TenecHoCTHIO HOTAMeEpHOH

 uenu onpenexnsioes ocobenHOCTH noBExe-
’\_ HUA KOJBUEBHIX NOJAMEPOB, B YaCTHOCTH

f-\/ /\ ronbnesoit popmm JJHK.

/ Koavyesan samrnyras (1{3) dopma

tuonuaa gaa JTHR OpPOCTERIINX, & TaK-

e pnA nuronnasmarmueckod JITHH mxn-

BoTubix. Bonnmumcrso Bupycamix JIHK

B XOfe 3apa’KeHus KAETOK HPOXOAAT CTa-

anio H3-popmui. Ita Popma mpeacranie-

na Ha pHC. 7.27. Kak nerko Bupers,

KaMAafd W3 JOBYX KOMIIEMeHTapHBIX Ie-

neidl ABOHHON cnUpanum 3aMKHYTa4, H B pe-

/\/ 3ynbTaTe NEedH OKa3blBAOTCA 3alenief-

uptmu. B K3-popme JJTHRK Boszmmraior T0-

Prc. 7.27. Honsitesas 3aMKuy- TONOTHYECKHE OrPAHAYENMA, COCTOALNAS

ran dopma JHHK B TOM, YTO HODPANOK 3aneijieHNsA J#BYX

KOMIIJIEMEHTAPHBIX 1ene#l cTporo orpamu-

yed, Irn OrpaHUveHNs, KOHEYHO, WCUE3RAIOT NPA PasphiBe XOTHA Gbr
OJZHOH M3 nenei.

K3-dpopma xapaxrepmsyeTcAn nopadkom 3ayenienus — TONOMOTH-
yeckuM mHBapnantoM. IlopAnok aaneniednsa AByX KOMIeMeHTapHbIX
neneii Lk — anreGpanvyeckoe 4Ynciio mepecevyeHMi OAHOE menso Ho-
BEPXHOCTH, HATAHyTO# HA BTOpyl Henb. B cayuae, naoGpamenmom
ma puc. 7.27, Lk =9; » peanvanix cayuaax Lk wumeer nopsmox 107,

Besnunna
t=Lk—N/y, (7.62)

naspiBaeTrcA wucaom cynepsurroe K3 JHHK. 3aecs N — uncao map
ocaonannii B JIHK, Y, — uncno nap ocHoBammil, NPUXORAINNXCA Ha
OaMHE BUTOK IBoitgoii cnmpanum nuaeitaod JIHK. B o6biunoit B-popme
JHK y,=10. Ecan v+ 0, K3 JJHHK maxomnrca B cynepcumpainso-
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panHOi (opme. Beanmumna v Bcerna orpwnatenbHa, OoTpMuareilbHa H
NJIOTHOCTh CYNEPBUTKOB, onpejpenseMaa kak o= 107/N. Onwitasie
spauedns —o — ot 0,03 mo 0,10. Cynepcnupansman [JHK » K3-dop-
Me noKa3aga Ha puc. 7.28. YcraHoRiIeHo, YTO OTPHHATENbHAA CyHep-
cnupain3agusa Heo0XojAMMa Ui HOPMAJBHOr0 QYHKOMOHNDOBAHHA

Puc. 7.28. Cy- rv’“\“q_ £ s =i S oo 575,
nepeirpaIbHasn (K '\:G‘\:’ r}‘{\ X S ;
K3-popma JHK 1\:\:\’,\9\’ Uaee? et '\:\‘_\:\/ o
K3 JHK B kxerxe. Bes cymepcnmpann3anuy He NPONCXOMHT peIin-
xamna JJHK, B kierkax cymecrtsyer cneuuaisuslii gepment (JHK-
2upasa), €O3na0MUH YKasaHHYI0 OTPUHATENbHYIO CyHepcOWpaxdsa-
nuio. IIpn rakoii cymepcnupaimmszanny B JJHH o6ieruaerca oGpaso-
Bapye PACHIIETEHHBIX YYACTKOB, B KOTOPHIX KOMIjieMeHTADHBIE Hemu
He 3aKPYYEHBl OTHOCHTEILHO APYr ApYyra. Hanwuue -pacunereHEbIX
Y4acTKOB YMeHbINAeT HAaNpsAKeHUWE B J(BONHON CIMpPaiM M HOBLINIAET
ee cpogereo k¥ PHH-nmonrumepase u . 7.

Ypemo BHTKOB CYNEPCHHPAJM ONpPEHeNAeTcd PasNUIHBIMA CHOCO-
£aMu — KOCBEHHO N0 CBA3HBAHNIO JWTAaHZOB M HENOCPEACTBEHHO Me-
TOJioM Trejib-diiekTpodopesa. IToT METOX OUYEHH JYBCTBUTENEH, OH
O03BOJIAET ONPENeSNTh MOJEKYJNB, y KOTOPHX T PpasHATCA BCEro
JMIEL Ha efuuuny.

B cBasm ¢ orkpoitem m nayuenmem H3 JTHH npmobGpena ama-
YNTEABHYI0O AKTY&JbIOCTH TaK HA3biBaeMad Teopus Ysaodé u sayen-
aenuti (TY3). B TY3 paspabotaub! MeTo[s! PacieTa CTATUCTUYE-
CKWX WHTErpamoB s 3aMKHYTHIX memeit. B arHx cayuyasx o6racTh
MATErpupoBaHUA JIOJPKHA OrPAHMYNBATHCHA JUINb TOH 9acThio (pazo-
BOCO NPOCTPAHCTBA, KOTOPas OTBCYAET TONOJOrMYECKH DKBHBAJIEGHT-
HBIM coctosnnaM cHcreMmbl. [lua sroii menw ObuiM passBNTH UHMCHEH-
Hble, MAalWIMHHBIE METO/bl, MCHQAb3yIOmMHe HKiacCuPHNKauUI0 BOIMOMK-
HEIX y3/JI0B W 3anenyieHuii.

Beanuuna Lk snsisercd WHBapUAHTOM NpH XoHQPOPMAIMOHEBIX
nepecrpoitkax K3 JIHK, mpu koropmix coxpanmsercs Henpeme:(gch
obenx mureir JHK. Magopmannio o kordopmMannoHEKX H 3HepreTn-
vecknx cpoiicteax H3 JIHK paor onmitet, B xoropeix Lk namens-
erca. Takne waMeHeHHA IPOHCXOAAT Noj AeHcTBHem ocobrix depmen-
TOB — Tonon3zoMepas. Hekoropsle nma wux HameHawT Tomomormio K3
JIHK wyTem pasphiBa M BOCCOGANHEHWA OXHOM M3 HuMTel jyBOAHOI
conmparn. C nomMomsio renb-aiexTpodopesa yaanoch yCTAHOBHTH IO-
nydaiomeeco B 3THX YCGIOBHAX pacupejeneume monekyn K3 JTHE
no pexnumuae Lk. MakcumyMm paBHOBeCHOTO pachpefmeneHMA BCOrga
orsevaer T=0. Pacnpenerenme mopmansmoe, aaa N = 3000 cnpa-
BejyiMBa sMnunpHueckas dopmyna

P(t) ~ exp(—1000 7%/N).

M3 orux omniToB HalifleHa 3aBMCHMOCTL cBoGonHoil anmeprum K3 JTHK
OT YNWC/la BUTKOB CYTNEPCHUPAIN:

G ~ —RTIn P(1)~ 1000 RT/N.
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Puc. 7.29. Pazuenenne tonousomepor J[HK Mertomom rens—anempo@opesa Han
© .- paexrpodoperpaMmoit — JeHCHTOrpaMMa reas
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Puc. 7.30. KpecrooGpasnaa crpyxrypa JHK
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Ws Tex e RaHHBIX LA OCHOBe TEOPETHWECKHX COOOparKeHWIl BIep-
Bble oHpeelNeHa KecTRoOCTh ABoiinoit cnupanu JJHK wa kpyuenwme —
TopCUoHHAA #ecTKocTh. OHa oKasanach pasBHOM

g =10,036 RT,

9T0 oTBEYaeT CPENHEKBAJpaTHIHOH aMIIHTYxe TemIoBHX (QIyKrya-
OUil B 3HAYCHAA yrja (¢ MeMKAy CoCemuMi [apaMil OCHOBAaHMUiL, pas-
Hoit 5°. K GaH3KkuM 3HAYeHUAM OPUBOXAT Aallilele Mo KOHETHLE He-
_moJApr3anuu Kpacurens, csasanuoro ¢ JJHH.

Yro racaerca skectroctH psolimoll cnmpanu JJHK ma narng, To
OHAa MOMeT OLITh OXAapAaKTEPH30BAHA BEIMMHNOil HMepCHCTEHTHOMH TIH-
Hb, paBuoit 57 £ 10 am.

Ceepxcnupanbraa JIHK o6napaer BpiCOKoil YCTOATHBOCTBIO, ee
reMieparypa MJIasJeHHs fOBHIIEHA M HHTEPBaJ MNJIaBJIeHUs paciuu-
pen. llpmMeuaTenbnma He3aBHCHMOCTH IHHDPUHEI DTOr0 MHTEpBaja OF
ornocuteabroil yeroitamsocta nap AT u I'Hl. 9ro Geino monasano
B OOLITAX, B KOTOpHIX miamierne cBepxciunpaassoil [JJHK usyuamocs
B npucyrcrsnu 3 M 6poMumpa TeTpasTHIaMMOHWA M B OPACYTCTBHH
7,3 M NaClO,. B nepsoM cayuae Temueparypa maasiaenusa xaa AT-
u I'll-nap cosmagaer (7ry— Tar = 0°C), Bo BTOpOM — CHIBHO pa3-
auuaerca (I'ry— Tar = 96 °C). Oguaro gpuBbie niaBlIeHUs CBEPXCIH-
paunspoit JJHK B ofonx cayuagx oamuarosbi. Teopusa, tpakryomas
neou JJTHHK wax tomkue nento, o6bacHAET 9TH 3PPEKTHL.

Ha puc. 7.29 nokasaso paspgenenune monexkyn JHR, oranvamommx-
€A UHCIOM CBEPXBHTHOB, METOAOM rexb-snexrpodopesa. dro [JHR
oxasMaasl (cM. c. 268), comepameit 1683 mapel HyKIEOTHOB.

B JIHHK cymecrtsyoT naiundpomhble YuacTHU — fepeBepTHIIIN,
OV HAKOBO 4YUTaeMbie ¢ o0ouX KoHMOB (IpuMep TaKoro maluHIpoMa
B aspike: [IWJIBUHOOHUWBJIRII).

Hak norasann Bomoropckmii, ®pank-Kameneukuii, AnmereBua u
Jlykamnn, B csepxcumpanbebix JHHK B wmaaungpoMHBIX yuacTrax
BO3MOMKHO BO3HHKHOBEHHE KPECTOO6pasHBIX CTPYKTYD, NoHoOHEIX M30-
Opamennoii ma pme. 7.30. Iro Teopermueckoe uUpefcKazaHHe BBUIO
Jasee HOITBEPIKAEHO KCIEPUMEHTAIBHO.

OrpunarenpHas cBepXCOUpalu3amus, HAPARY ¢ KpecToodpasHbIME
cTpykTypamu, crabunusyer u Z-gopmy JITHK.

Xpomocomnaa JIHHK, wak npasuno, csepxcnmpanusopaHa. Kak
910 6BUIO BuepBhie Nokasano B jaboparopuu [eopruesa » 1982 r.
(Jlyunmxk u DBakaes), csepxcnupagusanua JJHK wnrpaer samnayw
poir B GHOJOTHYECKOH AaKTHBHOCTH TeHoMAa. Pasnmyunbie HyKJIeoTHS-
HHe nocaefoBarefbHocTd B Modekyxe J[IHH womxypupymor za ymopy-
rue BHTKH 4 BHEPIMI0 CBepXCHHpAaJu3allui, OOorjomas WX B Kondop-
MaIMOHHEIX nepexofax. Bruto ycranosieno manpsmennoe cocrosmue
JHHK B TpaECKpHIHOHHO-aKTHBHOM XpoMmaTume BHpyca SV40.
Roundopmanuonnsie naMenenns, cBA3annble ¢ STHMH HANDIKEHHAMH,
UMET mpaMoe 3Havenue aiaA peryxauun renos. Ceepxcnmpanusa-
nusa resoMa uaMenserca npn guddepennuposre, cTapeHmH W 3I0Ka-
yecTBeHHOH TpancdopManuu KIETOK.

17 M. B. Hoasrenwrelin



