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FleHeTn4YecKkni Koa
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XapaKkTepucTukm:

1.

=

N o oA

3anucblBaeTcs B TIMHENHON hopMe, B KadecTBe OYKB BbICTYMatoT
pnboHykneotuabl PHK, nocnegoBatenisHOCTL KOTOPbIX
KOMMnemMeHTapHa TakoBou Hykrneotugos LHK.

[TocrnenoBaTenbHOCTb U3 TREXPUDOHYKITEOTUAHBLIX «OYKB»
Ha3blBaeTCA KOAOHOM, KOAURYIOLLNM-1-aMNHOKUCIIOTY, T.O.
reHEeTNYECKUM KoL CHUTbIBAETCH, TPUINeTaMmu.

[ eHeTU4YeCKnn Kof BblpOXaeHHbIW, T:€. 18 13 20 aMUHOKMNCIOT
COOTBETCTBYET HECKONbKO TPNHMETHbLIX KOOOHOB.

CyLecTBYIOT CTapT N CTOMN-KOAOHHI.

Koo HenpepbIBEH, HE UCTMONb3YETCSH «3HAKOB NPEnUHaHUS».
Koa HenepekpbiBarOLWUNCS.

Kog yHuBepcarneH.
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« B 1961 r. ®paHcyaKako, Kak MoHO npeanonoxunu
cywectsoBaHue matpuyHon PHK=PHK nocpegHuka.

« TpunneTHoCTb Koaa: AkcrnepmmMmeHTbl PpeHcurca Kpmka c mytaumamm
cABura pamku cunTbiBaHua y doara T4. BecraBka nrv geneuns ogHoro
NN OBYX HYKNeoTUA0B NPMBOAAT K MyTaLun, HO HE NpM BCTaBKe 1IN
aeneunmn Tpex.

* PaboTtbl no pacwmdpoBKe koaa:

1. HekneTouHbI cnHTE3 BENKOB. (UCNOAB30BaHNE
nonuHykneotmnadocdopunasel 4ngd cnHresa nckycctseHHon PHK)

2. Wcnonb3oBaHWe roMonoriMmMmepoB (Hanpumep, cogepkaLimnx oguH
TMn puboHykneotnaos: AAAAA..., GGGGG... nT.4.)

3. Wcnonb3oBaHue cmecu konorimmepos (retepononumepbl PHK)
4. MeToa cBdA3biBaHUA TPUNETOB
5. [loBTopsioLwmeca KononmmMmepsl
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CocTtaB

BeposTHas Bo3MOXHbIe
yacrtoTra TpunneTbl
Tpunnera

(1/6)*=0,4% AAA

(1/6)* (5/6)=2,3% AAC ACA
CAA

(1/6)(5/6)*=11,6% ACC CAC
CCA

(5/6)% =57,9% CCC

Oowas
yacToTa, %

0,4
3*%2,3=6,9

3*11,6=34,8

57,9
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* MeToa CcBA3bIBaHUS TPUNNETOB
B 1964 r. HupeHbepr n Jlegep paspabotan oaHHbIN MeTOA Ans
YCTaHOBMEHNA TOYHOW NocrnegoBaTeNbHOCTU KOLOHOB.

Tpunnetbl-kogoHbl MPHK KomnsieMeHTapHbI nocriegoBaTenbHOCTAM
TPHK, KoTOpble Ha3bIBaOTCHA aHTUKOAOHAMM.,

AMUHOKMCNOTa METUNACb N30TOMOM-U-NIPOCIIEXXNBANOCH Kakowu U3
TpunnetoB MPHK cBa3biBaeTea-CKogoHoM. KoMnnekc MedyeHHOoU
TPHK 1 nPHK octaBancs Ha punbsTpe.
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* 5. l/Icnonb30|3aH|/|e NOBTOPSAOLLMXCA KONONMMepoB

[0OuHA KopaHa cuHTe3anpoBarn nporskeHHble monekyrnbl PHK ¢
3afaHHOM nocrieaoBaTesibHOCTBIO, MHOTOKpaTHO NOBTOPAIOLLIENCA.

3 2, 3-X, n TeTpaHyKNeoTUaHbIe NOBTOPbI:
UGUGUGUG

UUGUUGUUGUUG

UACGUACGUACGUACG

Onpenensnu TeopeTUYeCcKkn oxXuaaemsie Nponpumm aMMHOKUCIOT Npu
nobaeneHnn Taknx MPHK B beckneTouHyo cncteMmy cuHTe3a 6enkos.
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Bropan 6ykBa

Mepean 6yxsa
) Tp(;n.a “6yka‘a.
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B 1966 r. ®.Kpukedopmynunposan runotesy kadaHmns (wobble
hypothesis).
[Mpeaononoxun, 4to ana komnnemeHtauun ¢ TPHK BaXHbI TOMbKO
nepBbIiX ABa pMOOHYKeoTnaa, T.K. BOAOpoaHasi CBA3b B TPETHEN
no3nummn napbl KOOOH-aHTUKEAOH Bornee cBobogHasa, YemM Mexay
nepBbIMU ABYMS.
OTO NO3BOSIAET aHTUKOAOHY ogHero Thna TPHK cnapusatbes €
HecKonbkumu Tpunnetamu nPHK.

T.0. ANs KOAUPOBAHUS aMUHOKUCIIOT 61-M TpUNneTom TpedyeTcs
oKono 30 pasnunyHbix TPHK.

OKOHOMUYHOCTb, 6€e3 yulepba TOHHOCTU TPaHCAUMUN.



TpaHckpunumna
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* CuHtes3 PHK Ha-HK-maTpuue HasbiBaeTCcs TpaHeKpunumnen.
* TpaHcKkpunuua — Havdarno NHOOPMaLMOHHONO NOTOKa B KIETKe
 PHK nocpegHuk mexay OHK v 6enkom,.T.K.:
1.  [OHKB aape, HO cuHTe3 benka.B.unTonnasme Ha pubocomax
2. PHK cuHTesunpyetcsa B aape; a-3atem MUrpupyeT B LMTONnasmy

3. Obuwee konnyecteo PHK nponepumoHambHO konnyecTBy berka B
KneTke.

PHK-nonnmepasa - pepmeHT, yyacraytowunns cnHtese PHK Ha OHK-
MaTpuue.

cnonb3yeT B KayecTBe cybcTparta puboHykneosunaTpudocdatoel (NTP),
He Hy>KOaeTcs B npanmepax.

Katanusupyet nonimmepusaunio-HykneotmamoHogocgaros (NMP) B
NONMMHYKNeoTuaHyto uenb (NMP) .

(NMP) NTP = (NMP),,, +PP, ; - -

Ej’
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CssasbiBaHue PHK-nonmmepasbl ¢ maTpuuen nponcxoanT B cantax —
npomMoTOopax.
JlokanunsoBaHbl B 5° 06riactu, fieBee TOYKM Hadana TpaHCKPUnuum.
KoHceHcycHble nocnegoBatenbHOCTU: Yy bakTtepuin: TATAAT u
TTGAGA

[Tocne cBa3biBana ¢ npomotepom PHK-nonmepasa katanuamnpyer
NHULMaUUO TpaHCKpUNuun (BCTpanBaHme NnepBoro 5 -
pnboHykneosunaTpudocdara, KOMNIEMEHTAPHOIO CTapT-TOYKE B
AHK)

BcTpanBaHue puboHykneotnaos u dopMmpoBaHme
nonuHykrneotnaHon uenu PHK-anoHrauma uenu.

dopmupoBaHue BpemeHHoro retepoaynnekca AHK/PHK

TepMuHaLms TpaHCKpUNLUK
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Pasnuyns:
1. YyacTtByloT Tpu pasHble goopmbl PHK-nonumepassbl, npouecc
npoucxoauT B SApe.

2. Kpome npomMoTepoB HaXo4ATCA SHXaHCEPbI, KOHTPONUpYyLLme
npoLecc TpaHCKPpUMNLUnu.

3. [lepBblyHbIM PHK-TpaHCKpnnT co3peBaeT (MPOLECCUHr): 5° KOHeLl,
nobasndaeTca Kan (Lano4vka)=7-MeTunryaHosmH, a 3 'KoHel,
nobasndaeTca XxBoCT (Nonun-A-goparmenT).

4. CnnancuHr-Bblipe3aeTcst YacTb nocnegosartenbHocTn PHK,
OCTarlbHble YaCTu CLUMBAIOTCS.



TpaHcKkpunumua y aykapmuor:

MHUUMaums
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3 popmbl PHK nonimmMmepasbl COCTOAT N3: 2 6onbLUMX CyObeanHNLbI U
10-15 marnblx.

PHK-nonumepasa

O DHEKTUBHOCTb HAaYana TpaHCKPUNLIMK ONPeaenseTca TpPeMs Linc-
aKTUBUPYIOLLMMM SNEMEHTaMN 3YKapMOTUYECKOro reHa:

1.  TATA-6okc= 6nok Nlonabepra-XorHecca
2. C AAT-6okc (GGCCAATCT)

3. OHXaHCcepbI-perynupyroT TPaHCKPUMNLUNIO, NOKanmayTesa Ha 5, 3°
KOHLAX N BHYTPU reHa.



TpaHcKkpununusa aykapuor:
MPOLeCCHHT
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« Lar1: nepBMLlHaﬂ NOCTTPaHCKPUNLMUOHHasA MOLI,I/ICbI/IKaLI,VIﬂ:
NpucoeguHeHune K 5'- KOHUY MOJeKyrbl 7-MeTunryaHo3sunHa (kan)
« LUWar 2: gopmuposaHume Ha 3’-koHel PHK nonun-A-
nocrnenoBaTenbHOCTU (XBOCT)
« Lar 3: ynaneHne MHTPOHOB-UHBEPTHbLIX NOCeaoBaTeNnbLHOCTEN
OK30HbI-NoCcneaoBaTenibHOCTU, KOTOPbIE TPAHCKPUOUPYIOTCS B 3perible
PHK 1 c koTOpbIX TpaHCMPYOTCA nonunenTuabl.



TpaHCKpI/II'ILI,I/IFI Y 9YKapuorT:

Ty TY N g0 Dzl ™ /%t L i W
B 3aBucnMmMocCTu oT cneumcpvquocm MexaHnxma CnrancuHra,
WHTPOHbI NoApa3aensaTcs Ha rpynnbi:

1.  WHTPOHBI, KOTOpbIE CamMn obnagatoT dhepMeHTaTUBHON
aKTUBHOCTbIO A1 Bblpe3aHus

2. VHTPOHLI, KOTOPblE CaMN HE CNOCOOHLI BbIpE3aThLCA.
3. BblpesatoTca ¢ nomoLlbo Cnnancocom.

Cnnancocoma-KoMnsiekc n3 crneundmnyHbix 6enkos, akuenTnpyembix
KOHLUEBbIMU MocriefoBaTefibHOCTAMWU ASNTMHHBIX MHTPOHOB.

OCHOBHOM KOMNOHEHT cnnancocom-maPHI

CyLiecTByeT Takke anstrepHaTUBHbLIN CNTaUCUHT.
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TpaHcKkpunuua y aykapmoT: 3gUTUHT
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o OAuUTUHr-pegaktmposaHne PHK

» B npouecce sgutmnHra nocnegoBartesnibHOCTbL 3penon PHK
OTNMYaeTcs OT nocrieqoBaTefibHOCTH, Koanpyemoun aksoHamu OHK.

* 2 TWNa 3aAUTUHTrA:
1. 3amelwatomn
2. WVIHCepuMoHHO-OEeNeUoHHbIN

leH anonporteunHa B CAA
|
Tparckpunums
!
{CIAA TpaHckpunT
MNeyeHsb Pepaxtuposanme PHK
8 KNeTKax KuLeYHUKa
MPHK CAA —{ulaa MPHK
Cron-KoaoH
MeyveHs Tpaxcnaums l
Ano-8 Ano-B KNerTok KUWeYHuKa

——4563— —2152—
Konu4ecTso aMuHOKUCNOT 8 GENKosoM nNpoaykTe



TpaHcnaung
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* TpaHcnsauma mPHK- buononnmepmnsauma aMmMHOKUCIOT B
NoNUNenTUAHYO Lenb.

Ctpyktypa TPHK: PobepT Xonnu B 1965 r. PaclundpoBarn
nocnegosaTensHocTb TPHK?

« [BymepHasa mogenb TPHK B BUAe KrneBepHOro IncTa, TpexmepHas
CTPYKTypa: Ha O4HOM KOHLe aHTUKOOOHOBas MNeTna u
aHTUKOOOHOBbLIN CTEDESb, a Ha APYroM-3 -akLLENTOPHbLIN
Yy4aCTOKCBA3bIBAHUA aMUHOKUCNOTHI.

« Heobxogum doepmeHT: ammHoaumn-TPHK-cuHTeTasa.

1 3Tan: npesBpaLlLleHne aMMHOKNCIOTbI B aMUHOALNAAEHNNOBYHO
KUCNOTY.

e 2 3Tan: Mosekyna aMMHOKUCIIOTbI nepeHocnTcs Ha TPHK
CBS3bIBAETCS C aAEeHUHOBbLIM OCTaTKOM Ha 3~-koHue TPHK.
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TpaHcnaung
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Ctaguwu:

1.  WMHnumaumsa TpaHcnsaumm: obpasoBaHuUe KOMMIIEKCa+ MHULMMPYIOLLNIA
KogoH: AUG+ nocnegoBartenbHocTh LLanHa-[enbrapHo

2. Ob6pasoBaHHbIN KOMMIEKC MHMLMALUN accoummnpyeT ¢ 6onbLIomn
cybbeanHuuen, a dakTopbl MHULMALMN BbICBODOXKAAOTCA U3 KOMMSIEKca

3. OnoHrauusi: P-cant(nentuannbHbin), A-cant(aMmMHOALUNbHBLIN).

4. [lentngunTtpaHcdepasa katanmampyet obpasoBaHUE CBS3N MeXOY
aMWUHOKNCnoTamMmum

5. E-caunt (BbIxop)

6. Kowmnnekc: MPHK-TPHK-amnHokucnota 2- ammHokmucnota 1 npoxoamT Ha 1
Luar B HanpaeneHnn P-canTa (Lar paBeH 3 HykreoTugam).

7. Tlocne 1 cgsura B P-cante Haxogutca TPHK ¢ pacTtywen nonunentngHom
Lenbto, a B A-cante —-TPHK ¢ amnHokucnoton.

8. TepmuHaums
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TpaHcnaung
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Pubocoma
S = By

NEENR LT wmpHk
UGGUUC|[GUUCUGG GU|UCUGG
A 2G ACC

TPHK aMmuHoauun-TPHK
A CC \ I | j A A G

1l“‘ .
Trp
pacTywjas
nonunenTuaHas .
uenb

CXEMA BUOCUHTESA BEJIKA
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TpaHcnauunay SyKapI/IOT
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OcobeHHOCTU HUYMaunn:

1.  Hanwnuue kana Ha 5'-KoHLUe yBenuinsaeT apdPeKTUBHOCTb
TpaHcnauum

2. KopgoH AUG B aykapuotnyeckom MPHK rpaHmnuunT ¢
nocnenoBaTenbHOCTbO Ko3ak- 5 -ACCAUGG

3. He Tpebyetcsa dopMUIMETUOHNH

4. Pwubocombl accouumpoBaHbl ¢ MeMbpaHou, Hannymne 9P
yBENIMYNBAET CKOPOCTb TPAHCMNOPTUPOBKN BEMNKOB rnocne cuHTe3a



[locTTpaHCNALMOHHASA
MoaudukaLuna 6enkos
I 4 Dl % v ~ar
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Moaundpukaumsa N u C KOHLLOB aMUHOKUCTIOT
Moandukauma otaenbHbIX aMUHOKUCIOTHbBIX OCTATKOB

[TpucoegnHeHne 6OKOBLIX LIENeN yrrnesogopoaos-obpasoBaHne
[MMKONPOTENHOB

YKopoyeHmne nonmnenTuaHbIX Leneun
YnaneHune curHasnbHbIX MOJSIEKYIT
CBsi3biBaHWe nonunenTuaHbIX Llenen ¢ metannamu
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