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6uonorus gaxnapy HOM30IH

Borauuka Ba arpoGuoTexHONOrHs Kadenpacu MOLEHTH,
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BoraHuka Ba arpoGuorexHonorus Kadeapacd KaTTa
YKHTYBYHCH
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Masbpysa mMaTHH GoTaHHKa Ba arpoOHOTEXHONOrMs KadeapacHHUHr Ne2 CoH
6agnnoMa 09.09.2016 #un Ba Cenexkuus, ypyFrYWIHK Ba YCHMIIMKIApHH XMMOS
KWIHI (aKynbTeTH YKyB-yciyOui komuccusacu Ne3 connu GagénHoma 28.10.2016

i, TowJIAY ¥KyB-ycnyOui keHrawmHuHr Ne5 OagnHoma 28.11.2016 iinn
KapopHJa KypHO YHKHJIraH Ba YOI 3THIUra TABCHS 3THITAH.



Mag3y — 1. Kupum. MeBa-ca03aBoT JKHHJIAPHHHHT reH MYXaHIHCIHIH
* (ann MHr aXxamMHATH Ba Basudanapu
Pexa:
1. I'en MYXaHAHCJAHIHHHHI MOXHATH Ba Basudanapu
2. 'eH MYXaHAHCJOHIH YCYANAPH XaJ KHIAJAMTIaH Macajanap

I'eH MYXaHOMCJIHIHHHHI MOXHATH Ba BasH(panapH. Bupycnap Ownax
NIPOKapHOT Xy:kaipajap OpacHAard MaTepHAIHHHI KYYHUPHIMILHHH, TaOHHI
1apoHTAa OaKTepHanapaa yTaauraH peKOMOMHALHA MeXaHW3MJIApHHH YpraHuul,
TUlasMHAanap Ba MybTaaun (arjlapHHHr XyKaiipaaard XaéTHHH TYLIYHMII eHaap
YCTHOA TYpPAH MaHUNyIsAUHAIap YTKasHIl MMKOHHATHHM Oepamu. Onumnap
Kynuopa JHKHuHr keparid OMp KHCMHHH OakTtepus Xykaipacura Ky4HpHO
yTKaszaguraH CHMcTeMa -Iulasmuaanap xam Oop. ByHpaii TpaHCMHMCCHB KY4HpPHO
YTKa3yBYH XalKald MOJIEKyJanap - IjasMdaanap Ba MybTausl BUpycap BClﬂ'Op
ned arananu (1-kansan).

Ynap TabHaTHUHr ¥34 OHonornapra TakaMM KWwiraH coera Oynanu. lllyHnaii
3KaH, 2HOM OaKTepHANnapHH KyNnbTypana (ynap ycanuraH MyXHTAA) HHCOHIAp yuyH
KepaK/TH OKCHJ/UIapHH, epMEHTIapHH CHHTe3Nalra Maxoyp KHIHb 6ynmMacMHuKkaH
JeraH caBoJ1 TyFunaam?

By rosnapHHHr amanga to3ara YMKHIIH T€H MYXaHOHCIMIH €KH TFeHEeTHK
MYXaHOMCIHMK Je0 arananuraH Ba KaTra MCTHKOoJra ara OYNAraH sSHrH COXaHH
AyHEra KeJaTHPAH.

I-xansan
BuoTtexHonorusaa KeHr Kynnanunaaurad 6as3m 6up Bekropnap
TaBcHpH
BexTopnap Hycxanap Viuamu, MUHT
MHKAOpH HYKNEOTHU1ap

KJOHMall Y4YH NAa3MHIa BEKTOpIapH:
pBR 322 40-50 4,4
pACY 184 : ~20 4,0
KJIOHJ/1allaa Maxcyc KaTTAIHKAArH BEKTOpaap:
4 Chron 4A 100-200 41,8
kocmuaa pHC 79 ~20 6,4
reHaap IKCNPECCHACH YUYH M1a3Mia BEKTOpapH:
p trp ED5-1 40-50 6.7

['eH  MyXaHOMCIMIM  KHCKaya  aWTrasjga, reHjap YCTHAA  TYpJH
MaHUMyAUMANAp YTKa3HIL, YJapHH Tyna VypraHvil acocHaa (QyHKUHOHAN
KHCMJIapra OYJiHIL, KepakiIH >KOHHAAH KEeCHIU, Kepak Oy/iMaraH KMCMHHH OJHO
Taluall, Kepak OynraH KACMJapHHH OOIUKa rewnapiaH €KM CHHTe3 Hynu Gunad
onud ynam Ba Luy ycynna TaH&pnaHraH ayparad €KkH peKOMOHHAHT IeHHH
MyBO(HMK OopraHu3mra KMpHTHO (MacanaH, OlaMHHUHI MHCYJHH TE€HHHH MHKpPOO
Xyxakpara €KM CHUKOHHHHT YCHLI TOPMOHH FEHHHH KaJlaMyLlIra), 3apyp Typ/JlapHH
€KH rpenaparjlapHd CHHTE3 KHJIMII Ba XaK030 Fosjiap Ba TEXHOJIOTHANapHHHT
HUFHHAHCHOUP (1-un3ma).



Afipum [THK Monekynanapy - renlapHMHI GUp TYPHHH KYTI HYCXaCHHH XOCHII
KWIHII Maxkcanuna Wirapuuak Xy>KaHpalapHUHr TO3a JIMHHAJIapWHH OJIHILJA
KynuaH 6epH MmnaTunaTH6 KeNMHraH, KIOHJaHHLI TEXHMKACHHH MOJIeKysanapra
MOCNAIITHPWIraH BapHaHTH KYJUIAHWIMOKIA. XysKaipa JNHHHANAPHHHHT Oup
XHWUIHTHHH, KJIOHJIaLl YCynH 6unaH XxaM Ky4yalTHPHLI MYMKHH. )

Knon - 0eb6 6upoan-6up ono xyocatipadan keaub wukkau Jyxcaupanap
nonynayuscuea aumunaou. KnoHnaul acocaH MYTaHT XyskaHpanap OJIMII y4YyH

HIUaTHnaad. Mosnexynsap kiornam JJHK HHHT aHHK OMp HaMyHacHHH TO3a XoJj1aa
KynaWTHpMLIIaH ubopar.

|
MOXOZYK peCIINEIIIA THE IHK mnasmosga X exrops
l:[u:nx n:puxm}__’ parrmma
‘:yu »oumx AHK o-oq-r:?}_. 5 -

v

Ee|

= el
e

Oxprx 6epx yumap [——>

P XTLR
(oo epxaperca)

R

Pexoxbroara AHK
darzmp éxx mpycop e
TRac e XA

Xymakypa

xfma¥ooma
Pexoxfroars mraymxaa TP
AHE rvoxdopmasomo

Kocxoaa éxm —
pexombroary dar
| TPAXCAY AT

L Teraerx _|

[ T — ]__,

Cexeagee — e =
Hyxme>o< X>cx0raxap
I PO LT X

1-un3ma. ['eH MyXaHIHCITHIH MAHHMYISLUHANADH MEXaHH3MH

XO034pru BakTaa Kaiic NpoAyUeHT (MHKpOOpraHM3Mm) JHaH q)oﬁ,uananra:j
Xonna (oHnanM MaxcynoTaap CHHTEZ KWIMLWI MYMKHHJIMTHHH aHHK K)"lpcamg
6epHIl MYMKHH. Arapna OyHpaii npomyueHT 6ynamaca, Kaifi TapMKa Ba KaHuaaH
WIApOHTAA IOKOPH Napaxkana, HCTAIraH TypJard MaxCyJIOTHH OJIMILI XYCYCHATHHH
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HaMOEH KHJTYBYH MPOAYLIEHTHH ApaTHLL MyMI\HHﬂHI‘HHH OJIDHHAAH alTHO GepHLl
UMK- HUATJIapH MaBKy JLIHP. 2

BuoTrexHonoruk Hmnab 4MKapuuiaa 6yryHrH KyHOa MHKpPOOpPraHH3MJIapHH
MHHIJ1a0 wtammnapuaad doiaaiaHuIMoKIa.

O3UK-OBKaT caHOAaTH OHOTEXHOJIOTHACHAA TeH MYXAHIMCIIMIH COXAacCHHH
YpraHuiuiad Makcan:

v mupux opzanuzmiap upcuit enzunapu xaxuoaeu axéopom scoinawzan JJHK
MONEKYNACUHIHZ MYIUTUILN, PONbU XaMOA YHUH2 MoneKyaap buonozusacu;

v zememux  Myxawouchuknuwz — MoOOuil  acocrapu: — mpawcopmayus,
mMpaHCcOyKyus,  Kyyub  10pysuu  ceHemuk  2NeMeHmaap-mparcno3oHAap,
nnazmudanap, eupycaap, bakmepuogaznap, pecmipukmazanap, peKoMouHanm
HAHK omuau, zennapru wkionnawt, xyxcaiupa myxamoucaueu, Xxyxycaupa 6a
MYKUMQIAPHU CYHBUL Wapoumoa yemupuul mexnono2uaci;

v\ 2eHemuxk  MYXQHOUCIUKHUHZ — O3UK-OBKAn — CAHOAMuoq, XauGowaap 6a
yeumaurnap cenekyuacuoq KyuaHiiui;

v 2en  Mmyxanoucaueuea — acocaauean — OUOMEXHONOUAHUNE — O3UK-OGKAM
canoamuoa WIMII-MEeXHUK MAPAKKUENMHU Me3NAuMUpUOazi ponsi;

v’ 2ubpuoomanap onuut mexxHonNo2uUACH 6a YHUHZ I0KOpuUOa Kenmupub ymunau
MaxcyromnapHu — uwiiab  quKkapuwoa  KYUawHu - xamoa — 2eHemux
MYXAHOUCIUKHUHE ucmuKbomapu xaxuoa anux, Gunumrapru yanaumupuut0an
ubopam.

IFeH MYXaHAMCIHIH YCYJUIAapH Xan KHJIAAHNraH macajanap. Yoy
(aHHUHr acocuil BasudacH 3aMOHABHI reH MYXaHOHCIHCH IOTYKIApHHHM XalK
XYKaJIMrH aManuéryaa KeHr KynamMaa KyalawaaH Hoopar.

[eH MyxaHOMCNMrd aHbaHaBWil TaHnaw (CeNeKLHA) YyCY/UITapHHH HHKOP
KWIMaclaH, akKCHHYa YHHHI HMKOHHMATIApHHH fAHana KeHraWTupagd. [eH
MYXaHAMCIIHIHA yCyJnapH KyHuaaru Basmbanapuu XaJl KWJia onaju:

V' npodyyewmaapuunz anoxuda Onur2an 2eHIAPUHU  YIAPMUPUIL,  YAGPHU
Kepaxkau (OyHKyusaapuHu Kydaumupuui, AvHu AU 2eHemux axbopom
Kupummacoan, y3uoa Maicyo UHWAKIYUAHU MOOUDUKGYUA Kuruu opKaiu
WMAMMHUIHE CaMapadopaeUHI OUUPUI EKU AXUNAUL,

v’ anux eazuchaca dcacobeap 6ynean, aroxuda cennu ajycpamub onuw 6a yuu
Yzeapmupuw  (Mymayus Kwiuuy), Xyyicaupa uquoq YHuHe Hyexaiapunu
Kynaumupuud 6a uty OpKanlt MaviymM MAxXCya0on CuUHmMesuHu Kyuaumupuu,

Y’ npomomopnapnu 2eHHUHZ QAONTUSUHU AHUKNOBYU Mymayuaea y4pazaw
mypunu onuwt, snxXancepnap (MPoOMomopaap GaoiuuH Kyuaumupysiuiap)
Kupumuul,

v uwmnamuunaduean cybempamnap chekmpunu Keweaumupuui. Macanawn, cym
3apdobu, YeaNonN03a CAKNIOBYN HUKUHOWIAGPOA Mme3 PUGONCAanud, oxcu
CuHMmEe3 KWNYGUU MUKPODNAPHIUHS WIMAMMIADUHI APAMULL;

v kcenobuonwmnap (uncon sApamean 6uonoeux ¢paon modoanap), Heghn
Konouxnapu, xap Xwl MOKCUHAAD 6a ampo) MyXUmHu U(ROCIaHMUpyeHu
KUMEGUI MOOJANAPHU 6a BOWKA KePAKCU3 OUpuUKManapru ymunusayua Kuaui
UMKOHUAMU2A 92a OYN2an MUKPOOP2AHUSMIAD WMAMMAAPUHI APpaniiuL;
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v Kpwuna oamaiouzan MuKpoopzaHuIMIGPea KyWUNUWHKIL mabvMuniatb bepysuu
naasMuoanap Kupumuwi €a uily my@aiiu utmamMMmAaGpHuHz XoCcanapuHu
AXwUnauL Maxcaouoa pekombunayua ycymnapuoar houoananuul;

Y’ 6owka 2ypyx op2aHuIMAAp 2eHUHU KUPUMUUL 6a WY OPKANU KUPUMUN2AH 2eH
Maxcyromunu onuw. Macanan, YCuMAUKIApOaGH WUPUHAUSU CaAXapo3a0aH
3000 mapomoba opmux 6yrzan nonunenmuo cenuwu E.coli 2a éxu
Sacch.cerivisiae Kynemypanapuza ymkasuui 6a uLy OpKaIu WUPUH MABM
bepysuu maxcynomaap mauépnaus;

v’ SAnzu zen koncmpyxyua Kunub, AH2U OKCUN OAUUL, KEUUHHANUK OKCILT
Monekynacunu “‘apxumexkmypacu” (bupnramuu, UKKUIGMYU, Ywiamuu 6d
mypmaamyu cmpykmypaniapi) 6a yAapHuwz buoxuméeuii xoccaniapu aHux

b6ynzanoar Keilul, CyHvUll 2eHAAp CUHMe3 KWl 6a YIAPHU KIOHAQW OpKau
AH2U OKCWINAD Apamuul 8a X.K.

Xo3upru naepna E.coli, Bacillus subtilis, Saccharomyces cerevisiae xabu
MHKDPOOPraHH3MJIapDHHHI F€HETHKACH XXyAa XaM AXIUH YpPraHWIrawiurd cadadiu,
yJap red MyXaHIHCJIHTHIA KEHT HIUIaTHIMOKIA.

MukpoopraHu3mMnap XyxKaipanapuiaH 3HT MyXMM OGuUpHKManap, MacaiaH,
FOPMOHJIap (HMHCYJIMH, COMAaTOCTaTHH Ba COMATOTPOINHH), HMMMYHHTETHH
Ky4aHTHpYB4YH Mojjanap (Q-TUPO3WH, HHTepdEpOH, MHTEpNIEHKHH, BHpyCHap
KOOMK/IaDHHMHI OKCWILIApH, - yNaphaH yTa XaB(uii Kaca/uIMKIap — KyTHPHLU,
OKCHM, renatut B, IIyHHHrZek, XOp3Wprd BakTja MNappaHjanapra KHprHH
COJIa€TraH NnappaHza rpUNNHHUHT Ky3raTyB4HcH HSN1-BupycH Ba Gomka IOKyMIIH
Kaca/JulMKJiapra  Kapui  3myaml  (BakuMHauus)
doiinanaHunMokaa.

I'en MyXaHaucnurs ycymwiapu épnamuna AaMHUHOKHCHOTaNnap (TPEeOHMH,
MpOJIbHH Ba X.K.), QepMEHTNap, aHTHOMOTHKNAp Ba GOMWKAa GHOJIOrHMK ¢daon
MOIANapHHHI CYNEp-NPOQYLIEHT/IapH OJIMHIaH.

By ycyn red gacummruHu GolKapHw -YHHHT QyHKLMAC!HH, TY3WIHLIHHH
yPTaHHIL, NPOKADHOT Ba 3YKAPHOT OPraHM3MIapAa TeHETHK MaTepHaLTapHH
TALUKHI KWIHLI MacajaiapHiia yerapanaiMaraH HMKOHHMSTIIApDHH ouMb Gepanu.

THpuK opraHu3miap HWpcHii  axGOpPOTMHM CyHWBMil Wy GunaH MabJIyM
MaKkcaara MyBOQHK Y3rapTHpHLI >kapaHH TeHEeTHK MyXaHOHCIIHK thaHHHHUHT
acocHH yCTKypMacH XHcoOniaHaau. ['eHeTHK MyXaHOMCIHMK Xyskaiipa, XpomMocoma
Ba FeH JapaXkaCHAa aMaira OLUHpHIaau:

1. Xyorcatipa dapascacudaeu zenemux MyXamOUCIUK - UKKU XYHCAHpanu y3apo
Kywuw uynu bunan amanea owupunaou.
2. Xpomocoma oapaxcacuoazu 2eHemuxk MyXAHOUCIUK -Xyxcaupa Adpocuea
KYULUMYA XPOMOCOMANap Kupumut OpKaii amanea ouupuiaou.
3. I'en oapaoicacudazu eenemux MyXaHoucIuk EKu 2eH MyXAHOUCTU2U - DH2
Mypakkab 6yaub, Kyuuoazu 6ocKuwiap acocuoa amanza ouupuiaou:
a. anux, Mmaxcadoaw kKenub Hukkaw 30104, uy Makcaoza Heaeob
bepaonaduzan zem, yHunz QyHKYUACUHU Ypanuwi OpKamu Kuoupub
monunadu, axcpamub onuHaou, KIOHAGHAOU 6Q MY3UTUWLU YP2AHUNAOU.

BOCHTAJ1apH oM aa



6. aocpamub  onumean  2en  xpomocoma JIHK  cu bunan
pexomOunayus ianyeun oupop gaz 2eHomu, Mmpancnoso.r éxku nIaMuoa
HAHK cu 6unan bupukmupunud 6ekmop KOHCMPYKYUA APAmuIaou.

C. GeKmop KOHCMpYKyus mpauchopmayusa ycyiu 6Gwian xyoxcaiipaza
KUpUMUNAoU 6a MPaHc2eH Xyxcaupa onuHaou.

Anaduérnap
1. Ilesenyxa Il.M. CenbckoxozsicTBeHHas OHOTEXHOJIOTHA. -M.: «Bpicmas
wkona» 1998. -415c.
2. AptomoHoB A.Jl. BHOTeXHONOrHs AarponpOMBILUIEHHOMY KOMIUIEKCY. -M.:
«Hayka» 1989. -157 c.
3. K.[JaBpoHOoB. buOTexHONOrua: W/IMHIH, amanuii Ba ycnybuii acocnapu. —
TomkenT: 2008. -504 ¢

Mag3y-2. MeBa-ca63aBOT 3KHHJIAPHHHHI I'eH MyXaHAHCJIHKHH
PHBOZJIAHHII G0CKHYIAPH
Pexxa:
1. I'eH MyXaHAHCJOHKHHHI PHBOAKJAHHLI TAPHXH

Tpancren XyxaipanaH CyHbHH paBHILAA €TYK OpPraHu3M ycrupwiand. Yy
ycynnas ¢ornanasud YCHMIIHK, XalBOH Ba MHKPOOpraHHW3MiIap XysKalpanapuuan
TPaHCreéH laKulap OJHII MYMKHH. XyaHpa MyXaHIHCIMTH YCy/lapuiaH
¢dokinanann6G, THPMK  opraHusmiapgaH  raOpua Xy:aHpanap oML
OMOTEXHONOTHACH ApaTHAAM Ba Oy acocHla MOHOKIOHAN aHTHTeNalap OJIMLU
Hysra KyHunnd. buorexHonorusHuHr Oy coxacHra mactnadku Kagammnap 1973 iun
OMPHHYH reH KIOHNaHraH BakTAaH 6owad KyHunraH sau (2-skansan).

2-Kaasan
3amoHaBHii OHOTEXHONOrHAHHHT AacTNadKH acocHil pHBOKIIAHHII GOCKHYIapH
Kawd smunran Baxcapunraun nuwnap
BaKTH
1973 finn BHpPHHYH reH KNOHNIaHraH
1974 fiun Bupnnuu  GakTepus rennapHHH  KJAOHAAUI  IKCHPECCHACH amajra
OLLHPIJILIH
1975 itun GHpHHuH rudpuioma spartiirad
1976 iun PekomOuHAHT JIHK TEXHOJIOTHACH1AH Hwnad YHKapHLLAa
(potinananuw Gownaurad
1980 iun Fen myxaupucnu ycyinapn &paamMuza  OJIHMHTAH MHKPOOPraHH3M
IUTAMM/IAPHHH NAaTEHT/Iall XaKHaard Kapop Kabyn KwjinHrax
1981 iinn MOHOKIOHaN anTHTeANa Tynnamiaapuaad doiinanadnim MyMKHHIHIH
TYrpucHaard Kapop KaOyn Kunuurad. Bupuuum mapra remnapuu
4ABTOMATHK CHHTE3aTOPH COTYBIra YHKApIJIAH
1982 iinn Tno6uéraa pexomOuuant JHK - wnHcynnuu Ba Xaiipomnap yuyu
OupuHun pekomOunanT JIHK nau doiinanannwra pyxcar Gepunau
1983 iiun Bupunyn mapotoba red skcmpeccuscuaan Oup Yeumamkaan OoLIKa
TypHAa (oiinananuiu MyMKHHIHIH HCOOTIaHH




WnMmuit Hiiap naBoM 3TTHPHIMOKAA. X03HWPrH BakTaa KyH Taptuduna OUTC
(CITM]1) Ba mappaHia TrpHIONHHMHC Ky3raTtyBuucH HSNI1 Bupycura Kapluu
BaKIMHA APaTHLI MacaJlacH KyHJanaHr TypHOIH. k

["'eH MyXaHOHCITMTH OHOTEXHOJOTHSACHHHHI FOTYKJIapH CaHOaT KyJjaMuaa Ba
KHIOUIOK XyKaNMrHia KeHr KYJUIJaHWIMOKIA. XycycaH, aHTHOHOTHKIaPp,
aMHHOKHCJIOTaap, BHTAMHHJIAp Ba FOPMOHIAp HULIA0 YHKApHJIMOKIAA, Haciaop
KOpamoJl KJOH/JapH SApaTHIMOKAA, TyNpoK Ba CyBOa  3axapjid  MecTHuMA
KOJIIMKJIADHHH napyanaiaMraH MHMKPOOpPraHM3MJIapHH TPaHCreH LUTaMMJIapH
OJIHHraH, aTMocdepa a30THHH V3NAITHPYBYH MHKPOOpPraHW3miap reHapH
acocHAa TYNPOKHH a30TiH Yyrurinap OwiaH OOMHMTHII MyaMMOCH €4YHJIMOKAA,
3apapJiH XalapoTJiapra Ba aroreH MHKpoOpraHH3mMJiapra YHIOamJiH, 3KOJIOTHAHH
ACPOBYH TPAHCTreH YCHMJIHK HaBlIapH ETHIUTHPWIMOKIA, HPCHH KacaJUIHK/IapHH
TE3KOp TAWIXHC KHIHII YYYH QHAarHOCTHKyMJiap TaHEpJIaHMOKIA, WYHHHIJIEK, IeH
TEpanus yCyJUlapH TaKOMH/UTAIITHPHJIMOKAA.

ByryHru KyHna reHeTHK MyXaHIMCIIMKKA acoC/laHraH GHOTEXHOJIOrHA Te3KOp
omHd GopaérraH, HHCOH OJXTHEXIAPHHH KOHOWPHLI YYYyH KJ1aCCHK
TEXHOJIOTHUIApAAH ¥Ta caMapasii 3KaHIMITHHH TYJ1a HAMOEH KMWJIMOKIA.

Anabuérnap
1. Llesenyxa IT.U. CensckoxossiicTBeHHas OuoTexHonorua. -M.: «Bpicuas
wkona» 1998. -415c.

2. ApromoHoB A.Jl. BHOTEXHOJIOrMS arpoNpOMBIULIEHHOMY KOMIUIEKCY. -M.:
«Hayka» 1989. -157 c.

3. K./JlaepoHoB. BuoTexHonorus: wimuii, amanuii Ba ycnyOuil acocnapu. —
TowxkenT: 2008. -504 ¢

Mag3y — 3. ?cmmumap reH MyXaHJIHCJIHIH YYYH BeKTOpJIap sipaTHII
Pexa:
1. BeKTOp MOJIEKy1aCHHHHT TeH MyXaHIHCIHIMAATH Ba3udacH
2. k/IHK 6u6nHoTeKacHHH Ty3HII

BeKTOp MONEKYNACHHHHI reH MyxaHaMcauMruaars Basudacu. Bekrop
MOJNEKYJlanap reH MyXaHOMCIHIH OHOTEXHONOrHACHAA reHIapHH KJIOHJalja Ba
PaHchOpMaLMA KHIHILAA acOCHH Hui KYpOonbH 6YnHO XH3MaT KHaau.

Pexombunwanm JIHK  nu asmonom pennuxayua 6ymauu yuyn x#agob

epaduzan JIHK 6ynazu - éexmop monexyrarapu desiunaou.

Bekrop Monekynanap y3 pasudacura kypa WKKH THNra 6 IHHAIH:

Bupunyuucu -asmowom pennukayus 6y1ysuu eexmopaap.

Hrkxunyucu - xpomocomaza unmezpayusa 6ynyequ gexmopaap.

Bektop Monekynanapu pazudacuuu dar JJHK napu, nnasmumanap Ba
YCHMIIHKIapHH XJIOPOILIACT Xamaa MuToxonapuan JIHK napu yramim MyMKHH.

XYAKaIMK aXaMHATH KHMMaT/Ii OYNraH reHlapHd aXparvul yuyH reH OaHKH

(6nbnuorekacH) tysunamd. Xpomocoman JIHK acocmpa reH OHOTHOTEKACHHH
TY3HUI KyHHAaru4a amMmanra OLHpHIanH:



JAHK e6a eexmop monekynarap pecmpukmasa epmenmut  époamuda
KUIKIIAON 6a MABAYM WAPOUMOa peaccoyiiayus KuHaou,

Hyrkneomuonap opacuoa ynaumait xonean oywnux JJHK-nueaza ¢hepmenmu
époamuoa y3apo bupukmupunraou;

Onunearn pexombunanm JIHK 6axmepua xyxcaiipacuea mpancgopmayus
KUMUHAOU.

Xpomocoman JIHK pa Maexkyn rewnapHd Tyna kinonnawr yuydH JIHK
ynyamura Ba OJIMHIaH KIOHJIApDHH COHMra 3sTHOOp OepHiu Kepak. By kypcarruy
KyHunard ¢opmMyna épnaMuaa XxucodnaHaau:

In (1-p)
P

In (1-x/v)

OyHnma, x-knonnaHaérran JIHK ynuyamu, y-ramioua reHOMHMHI yja4amu Ba
p=0,99 ra tenr 6ysca, 99% xpomocoman JIHK HHHI MOC KHCMH KJIOHJIaHAIH.

kJIHK Oubanorexkacuun Ty3suiu. [ennapHd kionnawaa kynuuya xIHK
OHONHOTEKaCHHHM Ty3HW Makcaara MyBodukaup. By xonapa maxcyc monu (Y) Ba
onuro (dT) xononkanapu €pnamuaa ywiapuaa nond (A) HyKIEOTHANAp KeTMma-
ketnuruiu cawiosuu HPHK, TPHK Ba pPHK nan axparud onunaau. Onuhrad
HPHK monekynach onuro (dT) HykneoTHmtapy OunaH apanaluTHPHIKO
peaccouHalHA KHIHHAIH.

Bynna wPHK monekynacuuuar mosu (A) yuuna dA-dT Kyw 3aHKHpiu
cerMeHT XocHn Oynanu. Ywly HKKH 3aHxKHpnu cermeHTHHHr onuro (dT) yuu
kJIHK cuHTe3uHH amanra olunpyBYH peBepTasa GepmeHTH yuyH npaiimep (kIHK
CHHTE3HHHMHI OOLUTAHKLI HYKTacH) Ba3HdacHHH yTaiau.

Cunre3 kunuHran kJJHK MonekvinacH KMCKa yWwIH HMKKH  3aHAKHPIH
cTpykrypa 6uwnan TtyrauaHand. kJHK cuHTe3snna matpuua BasHpacHHM yTara
WPHK monexkynacu NaOH 6unaH napyanaHaai, HaTHXKala KHCKa HKKH 3aH:KHPIIH
Ba TyauKk WPHK monekynacura kommnementap O6ynrad Oup samwxupan kJIHK
MOJIEKYJ1aCH XOCHJ O¥nanu.

Xocun Oyaran KHCKa HMKKH 3amxkupau crpykrypa kJHK Huur urkuuqam
3aH)KMPHHH CHMHTE3 KWiMwAaa npakimep Basudpacuuu yranau. JHK-nonumepasa |
¢epmenTn €paamuna KIHK HHHr HKKHHYH 3aH)KHPH CHHTE3 KHAHHAOH. XOCH1
oynran kJJHK HuHr G6Mp 3amxupnu KucMH Sl-Hykneaza ¢epMeHTH €paamuia
napyajaHany Ba HMKKH 3aHxupiad KJAHK monekymacu xocun 6ymagu. Ly
iycunaa xocun oynran kJIHK monexynacu BekTOp MOJIEKy/nalapvra Yjaura
X0J1/1a KJIOHJIaHAIH.

Xap MKKM ycyn Ounad spatunraH reHoM OMOJMOTEKacHIaH HHAHBHAYA
reHJapH{d @KpaTMO OnMW KyiMoarnya amanra OWHPHAAOH - PeKOMOMHAHT
niasmuaa JeHatypauusa kwinbaaw (100°C xapopatma 5 muu., 0,2 H NaOH
apuTmacuia 15 mMuH.), 6up 3awxupnu JIHK MosekynacH ctabui Ky3ranmaiaurat
Xonataa TYPHIUH YUYH HUTpoue/tonosa ¢unstpura oupukrHpwnann. OnuHrad

9



dunetp [r°?P] AT® HykneotHan 6unan Humonnanrad HPHK monekynacu Owian
rHOpH; M3aLHA KWIMHAIH.

Monekynsp rubpunuzaums xapaéuuna punbTpra GHPHKKAH PEKOMOHHAHT
JHK Monexynacura KOMIUIEMEHTap/iMK KOHYHHATH acocHia HHUIOHJIaHraH
UPHK monekynanapu 6upukanm.

Xocun Oymran  rubpun  JHK Monekynacu AeHaTypauus KHIHHHO,
Auwonnanray MPHK monekynacu axpatub onuHanu (amouus €paamuia).
Onuaran MPHK  monekynacu XykaiipacH3 OKCHI CHHTE3 KWJIMIL TH3HMHIA
TeKHpHO Kypunanmu. XocHn OyiraH OKCHI MOJIEKYJIACHHH HIAEHTH(HKaLHA
KIIHLI /M OHNaH HHAMBUOYAN reHapHH aXpaTHO OJIMLL aMasra OLIHPHIAIH.

MIW(‘ACA TATAAT| |CAT (:Acc‘_‘u(.cnuc CTAANGTAA

|AACTGT| |ATATTA| |GTA! [CcTCC TACGATGTG (| GATTTCATT
212 — e : S
? ® @ @ TeH TY3HJIHILH
KOOOH ~
TPAHECKPHIII[HA omnaﬂmm,, KOHOOH ’I'yXTaI-UK
[mcc [atGcuacac Jcuaracuaa |
?mﬂ 3 l l l l | 1
Met-Len -~ s - Leu—Lys
OKCHJI E ~
aMHHOKHCIOTIap

TMONKIENTHN 3aHXHPH
2-ui3ma. [IpokapHOTNapaa reH IKCNpPeCCHACH

P -npomotopnap - PHK-nonmmepasanap GornaHyBun caifrnap; T- TpaHCKPHILHAHN
Ky4alTHpyBuH caitT; R- puGocomanap 6ornanysun caiir.

" —
”~ —— r — B
e \%Tc - - } Tcr
;31‘ ’ 4 3
‘o O A
PECTPHKIIHA . 7 IHK
LS, - dparmenTH <
AmpT Amp®
Xyxaiipara -4, Py R
IasMUgaHH ) {’[ % _o::-‘ e o
e — e i "
KHPHTHII - Y4 e 3
TETPALHKIIHHIH amnuunnnnann
03yKA MyXHUTH O3YKA MyXHTH

3-uu3ma. BekTop €paamuna knownanysys JJHK kMpHTHIraH KONOHHANAPHM aHHKIIALI
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[j - FaroKTO3Maasa
bpomimarvn

/// L/L; l(ffet \ SYKApHUOT ITOJIMITENTTHH

i

o,

[j - TAJIOKTO3Ha32 3YKapHOT [TOJIMITEITTHIH

/X/\/\/\_ﬁ

4-yu3ma. 3yKap:|omuur nonunenTHAH Ba ﬁ-rananomna:zmau TAIUKHJT TOMNraH XHMEpJiH
OKCHJIHH KOHCTPYKLHA KHJIHHIAH ICH axﬁopom acoCH1a CHHTE3 KHJIHHHIIH

Xap HKkana nentHa MeTHOHHH (Met) 6unan OGornanraH. Bpomumnanun
TabCHpHAA XMMEP MOJIEKYyJla MeTHOHHH TypraH »oiIaH napyajiaHaiH.

HHTPOH 3K30H
g g e T i e e FoH AHK
TPaHCKPHITLIA
(OHK ra bormuk 6ynrad PHK-nommvepasa)
i e . PHK
MPOLIECCHHT
3 - . A MPHK
TeCKapH TP aHCKPUITLIAA
(PHKra borrmk 6§nran JTHK -rosnavepasa)
v
e .. KIOHK

5-yu3ma. MPHK ax00poTi acockia reHHHHT CHHTE3NaHHIIH

1-3ykapuon ren; 2-JIHK marpuuacura PHK Tpanckpunumacu; 3-npoueccHHr — okubarnaa
MHTpOHNap caknamaitauran, emwnran MPHK xocun 6ynamm; 4- MPHK matpuuacnaa kJIHK
CHHTEC3H.

Anabuérnap
1. Lllesenyxa I1.M. Cenbckoxo3siicTBeHHas OHoTexHonorua. -M.: «Beicuias
wkona» 1998. - 415 c.
2. AptoMOHOB A.Jl. BHMOTEXHONOTHA arporpOMBILUIEHHOMY KOMIUIeKCy. -M.:
«Hayka» 1989. -157 c.
3. K.JaBpoHoB. BuoTexHojorua: WIMHIA, amanuid Ba ycnyOuii acocnapu. —
Tomkent: 2008. -504 ¢



Mag3y — 4. MeBa-ca03aBOT 3KHHJIAPH XY KaHpAacHra reHJlapHu
Tp:1HChOpPMALHA KHIHII YCYAJapH
Pexa:
CHMJHK XYKalipaJapH TpaHchopMaUHsACH yCyalapH
CHMJIMKJIAPIra reHIapHH TYFPHAAH - TYFPH Ky4HpHO yTKazH
Y cHMJIHK reHOMHIra 0eroHa reHJIApHHHI 3KCNPecCHsACH

t'<< '<t

1.
2.
3.

Veumnuk xyxaiipanapu tpacdopmaumsicu ycyanapu. MKku nawiant
TPaHCTeH VCHMJIMKIAD OJIMINAA OJHI KEHT TapKairaH ycy/ulapaaH OupH
arpobaxrepusnap GunaH KOKYNbTHBALMA KWIHLI YCyJH XucoOnaHanu (1 - pacM).
VY Jeumnuk akcruianmiapuiu T-IIHK xyayaura GeroHa red KOHJalUTHPWITaH
BEKTOP KOHCTpYKUMAra ara arpobakrepusnap OwnaH TpaHchopMauus KHIHLIra
acociaHraH. YHHHI KEHT TapKalnraHJIHrHHHMHL cababu, TpaHchOopMaLUMAHH aManra
OWIHPHIUHHHT GHPMYHYAa COANANHMIH TPAHCreH YCHMIIMKIApDHH @XpaTHO onuiuia
IOKOpH (YcHMIHK Typura kapa6, 10-60 %) camapanopnuru 6uaaH H30XJ1aHAIH.

HMactnabkn MarepHan yuyH BekTop (6MHap, KOMHrerpatHs &€KH MyaisH
TpaHcHOPMALMA TYpH YdyH APOKIM GomKa GMpop) KOHCTpyKumsra ara OynraH
arpobaKTepHs WTaMMH GYNHLIK N03MM. BeKTOp YCHMIIMK réeHOMHIra KMpHTHIHLIH
JI03HM G¥AraH reH KeTMa-KEeTJIHIHra 3ra 6YaHWHK Kepak. [eHHUHT KeJTHO YMKHLIH
(mpokapuoT E€kM JyKapHOT) TpaHcopMauMs y4YyH aXaMHSTCH3AHP, JIEKHH Y
Yeumnuk XyxaHpacura 3kcripeccus 6yna onaguraH NMpoOMOTOP Ha30paTH OCTHAA
OFnuiuK 103uM. PyKUHOHAN TeHAH TAllKapH, BEKTOP, anbarTa, TpaHc(opMaLHs-
HHHT CEJIEKTHB HHINOH OeNrMCHHM cakjamM wapT. ByHaail HHuoH Genr
chdaTHaa aHTHOMOTHKNAP: KAHAMMUMH (MpI-TeHH), THIPOMHLMH (n7pf-reHH) Ba EKH
repouummiap xnopcynsdopon  (4LS-rewu), dochuHoTpHuMH (bar-  reHH)
(BASTA) ra yumammwiuk GenrvcHHM 103ara YHKapaJMraH remiap HUUTAaTHIALH.
PyHIaH TawkapH, pEUHMIHEHT — YCHMIMK HaBNapMHH Tawiab OJNMII JIO3HM.
Tpanchopmaums yuyH sxkcrianT cudaruaa crepun YeUMIMK Gapr nIacTHHKAIApH
‘onuHanH. Bupok GVHHHT yuyH &m wigusnap (apabunmorcucaa), THIIOKOTHN
(momuaopaa), ypyrnanna (nomMupop, 6aknaxkonna), 6YFuM opanMrH (KapToLKaaa)
XaM HIUIaTHIHIIH MyMKHH.

OKCIUIaHTNapHH BEKTOP KOHCTPYKLMANM arpobaKTepHssiap CakjJOBYH CYIOK
MYXHTHIA HHOKYJIAUMA KMIAHHamM. MHOKyNAUMA KWIHIL MYADATH Xap OWp Typ
YCHMIIHK Y4yH anoxuna Tannad onuHaau. ByHja 3KCMIAaHTHHHI jKapoxarsiaHraH
F03aCH/Ia XY)XaHpallapHUHT 3apapnaHuilK 60unanu6, KOKyIbTHBAUMAAAH CYHT 24
~ 48 coar yrray, T-JIHK 6ynarunu Gerouna (Tanna6 onuuran) red 6Gunax Oupra
YCHMIIMK N€HOMMra XoinamHiuy coaup 6ynanu. LllynnaH cyHr, SKCIUIaHTIapHH
aHTHOHOTHKNAp (KapOeHHUWUIHH &kM LedOTaKCHM) CaKIOBYHM O3MKa MYXMTHIa
Yrkasunanu, Oy arpobakrepus Xyxadpanapuuur TaHnab Hob6ya 6ynuwmra cabad
6ynanu. bByHnaH Tamkapy, O3MKAa MyXHMTHra Kepakin¥ (TYFpHAAH-TYFPH
pereHepauys €Kd Kaulyc Xocun 6YIHIIHM yuyH) dHTOropMoHnap Ba TpaHcgopmMaHT
XyKalpajJapHH CeNeKTMB TaHaab oM yuyyH aHTHOMOTHKIap, repOHuMa
Kymunangs. AHTHOHOTMK €kM  repOMuLMAOra 4YMAAMJIMIHK — TE€HJIApHHHHT
SKCINPECCHACHHH aMajra OIUWPYBYM TPaHCreH YCHMIIMKIApD CEeJIEKTHB areHT
KyLUMIraH MyXMTAa yca onca, TpacreH 6ynmaran Ycumnukiap OyHnai MyxuTaa
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HOOyn 6ynamu. 2-5 xadTamaH cyHr 'I])&HCd)OpMaHT IKCMIAHTAapaH nosnap ycHo
yuKa OowunaiaM, ynapHu a;xpa'ruG onuAanH €KH KeHHHIH KYIUHMYa MOJIEKYJIAp
TaxXJIMJLTAp Y4YH TYNMpPOKKa KYyuupHO yTkaszunamu (1— pacm).

T #R Y e CU RS WO

Arpetoactepoe vy

UK mpsara o)
rampersmrrIvg
Lavmaenvi

LK iy e
R v !

FTanemE 10 s na
MpodITPpHLN EriTaE

Tmabapax
Y A SR
Temsl cxgeni
Earepea
RS enpeaca an ST

385 R WAL T
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R CTLIIT p R —@ : ““"::‘_l":"“"b'
Ny UK i somews: z
e Lt v;-.uu- LT ]

@‘aﬂ

Alreer n'uu-nt
TN e
(Lt ST

Tpa goprrw Krax prig e
FODEDB TP per eriepe s cwdt

@L’Lﬂl COLS LT

Tparsc oprimer COroLmm NIt (TR

e
INF yoym epaves Cayvepen byviria rdpuan wsu

S - T AR

Trawren fancasong

1 pacm — TpaHcreH YCHMIMKIAPHH OJIHIL CXEMACH.
a)-OuoGannuctkanap ycynu; 6)-arpobGakrepuanap OuiaH KOKY/IbTHBALHA

[TpoToruacTnap wy iycHHaa i paHcopmauus KWiHHAHM, JIeKHH Oy ycy.Jiark
TpaHcdopMmalMsi NPOTOIUIACT/IAPHUHT Y3HOAa pereHepauus KWIHIL KOOWIMATH
CYCTJIHIH YUYH Kam caMapa OepanH.

Arpodaktepusiap OMIaH KOKYNbTaBaUHA KHJIHLI YCYNH OpKanH XO3HpPrH
KyHra Kajap nespiad 0apya MKKH NI KHUUIOK XYKaIHK IKHHAapWaaH
TPAHCreH VYCHMJIMKJIAp OJMHraH. By ycyn Oaw3un Oup nammanunap (Oyraoi,
MAaKKQKyXOpH, UIOJIH) J1a XaM ¥3 HPOLACHHH TONraH.

VeumManknapra reaapHs TYFpHAAH - TYFPH KY9HpHG yTKasuw. YoMk
Xykalipanapura TreHIapHH TYFPHAAH-TYFPH KYuupuO VTKazuwaa FCHMIIHK
NPOTONAACTIAPHHHHT TPAHC(HOPMALIMACH KEHT KYJUTaHWIaan. YCHMIHK Xyxaiipa
Jepopura (Qepmentnap (uesosiaza, TNeKTHHa3a) OwiaH HwoB Oepwiranaa
Xyxkai#pa nesopd emupunud, ¢akar nporonnact konanu. JHK HwTHpoknza
NpOTONJIACT/IAPHH TYFpHOAH - TYFpUM TpaHcopMauHanaml ycynd Huuiad
yukuiarad, TpadHcdopmauMsHHHr OHMpPMyHuYa IOKOpH camapanopaurira (107
3NEKTPONopauMs Ba MOJHITHIEHIHKON KYLWHLI YCY/JAH OPKaIH 3PHLUHII MYMKHH.
Arpobakrepusanap OwinaH TpaHcopMauMa KWIMILra HUcOaTaH, TYFPHIAAH - TYFpH
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Kyddpub VTKasMml yCYNMHMHI 4YacTOTacH Kam  Oynica-na,  OupMyHua
aswumknapra sra. Bekrop maxcyc GMONUrHK CHrHaLIap Ba TpaHC(OpMauus
dyukupsnapu (T-IHK xynynu 6Gunad uyerapanadraH Ba vir-XyIAyau) ra ara
GynMacaHrd XaM MyMKHH. TpaHchopmauns ydyH Nespiid Xap KaHaad OeroHa red
TyTyeur JJHK BexTOpM KyJUlaHWIMIIM MyMKMH. ByHma rubpua red (dakar
TETHLUIH PEeryisrop XyAyiap Maexya OynraHuiaa) Xyxkakpa peKkoMOHHaUHACH
MexaHu3MIapuaaH ¢dolzanaHu®, aiiHMKca, NpPOTOIUIACT AAPOCHra TYFpHIaH -
TYFPH MHBEKUMs Kunuwna Youmnuk aapo JHKcura wuuterpaums 6ynanu Ba
3KCTIPECCHAJIAHAMH.

Xosupru Baktaa 140 maH opTuk Ycumuuk Typnapu Bektop JIHKcHHH
NPOTOILIACT XyKalpanapura Typau ycyjuiap 6winaH ky4dpuO YTKazHil OpKalH
TpaHCHOpPMaLHA KHIHHIaH.

HAHK muxpounvexkyuscu. BUp Karop TaxpubanapHHHI KYpCaTHILHYA, YCHMIIHK
Xyxaipanapu TpaHcthopMaLHiCcH YUYH XaHBOH Xy»KaHpanapHaard
MHKpOHHBEKUMANAp cHHrap [IHK MHKpOMHBEKLHAIApH YCYJIMHH  Kysulall
MYMKHMH. ByHNa MHBEKLMA y4yH MpOTOMIacTiap OMIUAA YJIAPHH TMOJIHIIH3HHIH
WIHanapra EMMIITHPHIN YCy/UlapH MUuUad YHKWITAHJIMICH KaTop TEXHHK
KHAHHYWIHKIApHH GapTapad) 3THII KMKOHHATHHHM Gepau (2-pacMm).

Bextop Tumura Gornmuk GysnmaraH Xonna YCHMIMK —MpOTOIUIACT/apH
TpaHcdopmauuacH camapanopnurd 10-15 % naH omMaiaH, y MKKH MaUiaid
YCHMAHKNAp yayH Xam GHp naianuiap yuyH xam 6up xunaa MyBoHK KesaaH.

2 — pacM. MUKPOHHBEKUHAHH aMANIra OWHPHII Y4YH NPOTONIACTAAPHH HMMOOHII3ANA
KHJIHII yCynH

Onekmponopayus. By yCyn I10OKOPM HMMIYNBbCIH  Ky4JaHHLLIAPHHHT
'MeMOpaHanap Tka3yBYaHNHIHHH KalTap Japaxana OIIMpHILra acoC/aHraH.
iMJIHK NMPOTOIUIACTIApH Y4YH 3MIEKTPONOpauqs MyonaanapH XKyla camMapainH
cobnaHangH. YCy/NHHHI MOXMATH KyHumaruda: JIHK- BeKTOpHHH CaKJIOBYH
J(opu KOHLUEHTPALMUIA 3DHTMAjard YCHMJIHK TNpOTOMUIACT/IApHra FOKOPH
ONIBTJIH MMIYJbC (Kywianum 200-350 B, ummysiec naBoMMiUIHrH 54 mc) GuiaH
TabcHp oSTunagd (3-pacM). Hamwkana JIHK Mosekynamapu  Xy»kaipa
MeMOpaHacumard nopanap (TemMKYanap) OpKaIH IOTWIaad. JpHTMA
apanaliTHpWIraHJaH CYHI POTOILIACT/IAPHH pereHepauus OYNHILH yUyH eTapiH
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MyXHTra 3kuiand. Kyuupud yTKasHIHHHT camapacH 3J1€l\'l‘p IIOKHAAH CYHr 24-28
coar yTray aHHKJ.@aHaoH. .
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3 - pacM. DReKTpornopauHAHH aManra OUWHPHII Y4YH NACT KyH4JIaHHILITH
KyPHJIMAHHHI TY3HJIHLLH

Jlunocomanapza JrcolnaumupuL. YVeumnnk npoToruiacrjiapura
yTKazunaguraH 3K30rMeéH TEeHeTHMK MaTepHalHH HYKIeMH  KHCIOTalapHH
napuyanadguraH Hykieasajlap TabCHPHAAH XHMOS KWIHILAA KYJUlaHWIaguraH
ycymnapaad 6MpH nunocamManapra )KoinalTHPHIL YCYJIH.

Jlunocomanap KoourH dochonunumanapiaH Tawkul Tonrad cepHk Liakap
XHcoOnaHamH. YnapHuu ¢ochonunuIapHH  CyBIM  3IMYJICHANApHra
YABTpaTOByLINap 6MNaH HILIOB OepHil KM KATTHK YaMKATHII HATHKAcHAA OJTHILL
MyMKHH. Jlunocomanap é&paamuaa YCHMIMK MpPOTOIUIACT/apHra  TaMakH
Mo3aukacH BupycH PHK cu, A.tumefaciens 6akrepuscu Ti — nnasmunacu JHK
CH, IUYHUHrAeK, OyTyH MeTadaza MOaBpH XpPOMOCOMAaJapH  KHQHTHIITaH.
Jlunocomanap é&pmamuna KyuyuMpuO YTKasHIU TH3HMJApHUHT ad3auIHKIapH
cudaryaa YNMapHUHr Xy)KaHpanapra HWcOaTaH 3axapJHJIMTHHHHT  KaMJIHCH,
JIMMIOCOManapH{ napyajnawl XyCyCHATHra Jra XyxkKaHpanapu O¥nran kymnad
YCHMIIMKIAapAa HMUIAaTHW MYMKHHIUIHHH KYpCaTHIL MYMKHH. XO3HpPrH BakTra
KEMHO, Mas3Kyp yCyJl TEXHUK JKHXaTnaH KHHHHAMCH Ba TpaHcdopmauusiaw
¢aomnuruHuHr  HucbataH kKam  (0,5-1 %) nurm yuyH ToGopa  Kam
¢doinanaHuIMoKaa.

Buobannucmux mpanchopmayuanap ycynu. Bruobannuctuka ycyad OyryHrH
KyHra Kenub, OMp mauanuiap y4yH 3HT caMapalid yCy/ulapaaH XHCOOaaHamu,
IWYHHHITOEK YHH HMKKH Na/and YCHMIIMKIapaa XaM MyBadGHKMAT GHiaH Kysuiall
MyMKHH. TpaHcdopmaums yuyH nacTiabku MarepHan cuaTHaa KylaeTypanap
CYCIMEH3MACH, KaUTyC TYKHMMacH EKH OHp nanjaiHjiapHHHT eTH/IMaraH MypTak
YycuMTanapH ofiMHaaH.

Ma3skyp yCynTHHHI MOXHATH LUYHIaH HOOpaTku, nnametpx 0,6-1,2 MkM O¥niran
BOJIb)paM, ONTHH EKH IUIaTHHA OysakuyanapH TpaHchopMauHa Y4yH 3apyp reH
KOHCTpykuusanapu cawiosud JIHK yerunan nypkananu. JIHK TyTyBun Bonbshpam,
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NaTHHA EKM ONTHH O¥nakyanap uesnodan KOOHK OuiaH ¥panud, 6HODaUTHCTHK
3ambapak MuHra >xoinamrupunand. Kautyc €kH Xyskadpa CyCneH3HsACH arapiii
03HKA MYXWMTH COJNMHraH [leTpu JMKoNMuyacura yTKaswianu Ba OHOOALTHCTHK
3ambapak pymapacura 10-15 cm Macodana sxoinawrupunanu. 3ambapakiart
6ocuM Bakyym Hacoc Gunan 1,0 atM raya TymwHpuiaad. BocHM TylWHpWIAIAHTaH
BaKTAa 3aMbapaknaH BOJb(paM EKK ONTHH Gyslakyanapu oTHIHMG YHKHO, XyxkaHpa
NeBOpHHH Epub YTanu Ba UMTOIUIa3Mara, Xyskaipa aapocura yranu.

Oparna 6eBocHTa Mapkasja skoiinawrad Xykaipanap Bofb(pam Ba OJTHH
GynakuanapuHuHr Kyriab kenuG ypHIMIUM Ba JKyda Kywid OGOCHMH Tygailnu
HoOya 6ynamu, ynapman 0,6-1 cM Mapka3naH y3okaa 3Ca TpaHC(OpPMaHT
Xyxaipanap xoinamanu. lllyHnan cyHr XykaifpanapHd OaBOMJIM  JKHUI B2
PereHepaums KHIKII yUyH 03HKa MYXHT/Iap1ra Ky4yHpuo YTKasuiaaH.

Buobannucruk 3ambapaknap €paamuiaa OMp nauiaid MaKKaXKyXOpH, LIOJH,
OyFnoH, apma Ycumumkinapd TpaHchopMauuMs KWIHHHO, TYpFyH TpaHCIeH
ycumnnknap onuuras. Bynnan Tamkapu 6uo6annuctuk TpaHcopmauus JTHK Hu
3MOpPHOreH YaHruyWra TYFPHOAH-TYFPH KY4YHpHO yTKa3Wll, TPAaHCreH AWrarsioHi
YCHMJIHKIIAp ONHII YYYH KYJUIaHMNAOM Ba y CeJIeKUMs MULIapHaa MyXHM OOCKHY
xucobnananu. By ycyn 6unaH TaMaku YCHMJIMTHHHHT TpaHchopMauMsacH amaira
OMMPHING, ranioH; YCHMIMKIApD pereHepauMsCHIaH CYHT TYpFyH TpaHchop
MaHTJ1ap OJIHHIaH.

YcumuaMknap TpaHCHOPMALHSICHHHHI  JajHJ/LUIAPH. Veumnuknap
TPaHCOPMALMACH BEKTOpNApH TapkMOMra (QyHKUHOHAA TreHJaH TallKapH
CEJIEKTHB HHLIOH reHnapH Kupaad. By reH ogaraa aHTHOMOTHKIAp KaHaMHLUHH
(nptll -renu) Ekm  rHrpOMHMUMH  (npt/]- reHH) ra YMZAMJIMIMK TeHJIapHHH
KONHp/NAiAH, WYHHHT Y4yH TPAaHCreH YCHMIMKIApPHH JacTnabKu TanioB
MIUIADHHH TETHUUIM aHTMOMOTHKIAp CaKIOBYM O3HKA MyXWTJapuna Onmd
Gopnnanu. Bynnaii MyXHTAa reHOMM TapKMOMIA CENEKTHB HMILOH reHH OynraH
YCHMIIMKIIaprHHa pereHepauts KHia ONagH. BHpOK cenekTHB MyXHMT/Aa yca OJIHL
XYCYCHATHHHHI ¥3H YCHMJIMKHHHI TpaHMcreH TabMaTHHH MCOOTIIOBYH ArOHA Aamvil
6yna onmaiinu.

T-IHK kerma-kerinknapuw 6GopauruHM TYAMK HMcGomnamaa rojMmepasa
3aHxkup peakumscH (IT3P) taxnwim pa T-JIHK 6ynaruHu paauoakTHB 30HA

cudaTHaa KyJulalul OopKanu TpaHCreH yeumnuk xpomocoma JIHK CHHHHT onor —

TMOPHOH3AUMACHTA AaCOCNAHTaH MOJEKYNAp  TAaXJMIM yTKasunaau. byHzait

AXIHUIADHM  YTKa3sMIl Kyda KHMMaT  Typca-4a, OJIMHraH HaTHKasap
cpopmauus amanra owraunurd, T-JIHK — KOHCTPYKUMATapHHHT KaH4acH
IMJIHK N€HOMHra ypHalla OJraHjiurd TYFpPHCHIA HLIOHWIH MabJIyMOT OJIHIL
KOHMHH Oepanu. ByHnaH Tawikapy, QyHKUMOHAT reH 3KCNPECCHACHHHHT
IMMYa TaxXNWIHHH Terduud MPHK &ku OKCHIHM aHHKIAWl ycyJUlapH OpKalH
‘anra omMpuiany.

S‘ICHMJ'IHK reHomura GeroHa FEHJIADHHHI 3KCNpPEeCcCHACH. Berona
FeHJIaPHHHT YCHMJIMK TEHOMMra D3KCNpeccHscH HaTwkacuna OMp Katop
Myammonap kenub yukany. BHpHHYK MapTa YcuMMknap TpaHchopMaLMACH yUYH
¢oinananunanurad rewnap 6akrepuanapaaH axpartud onmHrad 6ynub, ynapHH
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YCUMJIMK Xy’Kaiipanapun TpaHC()OpPMALMACH YYyH TYFpHOAH —TYFPH HLUUIATHO
6YnMacnu. '

Baxkrepus rennapu 3yKapHOT XysKaipanapa TPaHCKPHMLUHSA OYIHIWIM y4YyH
YJIAPHHHT MPOMOTOP KEeTMa-KeTJHKIAPHHH YCHMJIHK FeHJIapH NPOMOTOp/IapH EKH
Oomka YCHMIHK XyKaiipacHaa TPaHCKPHMUMSHH MHHUALUMA KHIa OJIAfIMraH
NpOMOTOpJIapHra ajMaluTHpPHII JIO3WM Oynaad. ByHnaH Tawkapd, OaktepHan
FeHHHUHT 3 - KHCMHra MnoJiHafeHWUIaHHLI CHIHAIHHH CaKJIOBYH ()parMeHTHH yniaiu
Jo3uM. Bynnai monudukauusnap sykapuor PHK — nonumepasanuHr 6akrepuan
KETMa-KETJIHKHH  TpaHCKpHMUHAnawH Ba yHaaH cyHr MPHK  yeumnuk
Xy»aHpacuaa 6akTepHan OKCHIHH TPAHCIAUMA KHIHLI YYYH KepaK Oynanu.

bakrepnal reHnapHHHr 3KCMPECCHACH Y4YYH MPOMOTOP CH(aTHOAa KyMHHYA
ryikapaMHHHr Mmo3auka BHpycH (CaMV)uunr 35S — PHK npomoropuaaH
(oiinananmnanu. ByHaai TaHgaoB OMp BaKTHHHI Y¥3MJa MKKH XWJ1 MYaMMOHH Xan
3THII  HMMKOHMHHM  Oepaau: OHMpPHHYMAAH, MKKMH [auand  YCHMIHKIAp
npoMoTopnapH OMp mannamMaap reHoMuga  Kynm  Xo/utapaa  (aosMAT
IOpPHTONIMaiaH, akcHH4a, 35S CaMV npoMoTopH Xap KaHaaH YCHMIJIHK MeHOMHIa
TPAHCKPHMNUMAHH TabMHHIAHAH. MKKHHUYMIAH, KYNTHHA 3YKapHOT NMPOMOTOp/IapH
aH4ya Ky4dcus 6ynud, CaMV HHMHr 35S NpoMOTOPH YHHHI Ha3opaTHAArH FeHHHHT
IOKOPH Japakard 3KCMPecCHSACHHHM TabMHHNaiauM. KynruHa xomnapaa YCHMITHK
XysKaHpacHra YCHMJIMK TFeHMHH TpaHc(opMauus KHJIHMILAA OKCHII MAaxcyJIOTH
@KpaHO YMKHIUMHH OLUHPHMLI YYYH YHWHT TNPOMOTOPHHHM Kyda Ky4au Oynrad
CaMV Huur 35S npomoropu OunaH anmawtdpunamd. CaMV 35S-npomoTtopH
KOHCTHTYTHB OynuO, TpaHcreH YCHMIIMKHHHT Oapya TYKMMalapuaa YHHHT
HA30paTHAAard FeHHWHr KY4JIH 3KCIMPECCHACHHH TabMHHIANAN. AifHaH LIYHHHT
yuyH CaMV 35S-npomMoTopu Ycumaukiap TpaHcopMauuacHaa KyanaHHIaauran
BEKTOP KOHCTPYKLMAJIAp HYMOA 3HT KYN Ky/utanunand. Kefunry funnapaa 6ab3an
CaMV 35S kerMa-KeTNMrHHH MKKH Kappa KYnadTHpPWIraH HYCXacH, CYHBHH
onuHrad MAC - npomopTopHaaH Xam (oiaanaHHIMOK/IA.

CyHrr41 nadtnapia YCHM/'YK TeHJIapHHHHI TYKHMara X0cC MpoMOTOpJiapH
KaTTa axaMHaT kach stmokna. By npomotopnapuuHr CaMV 35S npomoTopuaaH
a3ayuiury wyHaaku, OyHzaail NpoMOTOp/iap Ha3opaTHAArd rewsnap Mabiym Oup
TYKMManapaarMHa 9kcnpeccus Oynaau. Macanan, mMaraTiH [POMOTOPH
HazopaTHAard Xap KaHaai red ¢akar KapTouka YCHMIHIH TyraHarura 3KCrnpeccus
Oynanu, 4yHKH nataTMH OKCHJIH — KapTOLWKA TyraHakjIapH 3axupa OKCHIIH 0¥1H0,
YHHHr reniapH ¢akar TyraHakiapaariHa skcnpeccuanadand. Tykumara xoc
npomoTropyiap OeroHa OKCHJI YCHMJIMKHMHI MabiiyM OMp ab30/lapH Y4yH 3apyp
OynraH XoJulapaa KysanaHwinaad. Macanad, YCHMIHKIAp WiAM3HHH Gab3n Oup
TYNPOK MaTOreHJiapHJaH XHMOS KWIMLIAA MWIAH3ra XOC [POMOTOpJiapAaH
dofmananul  Kynad, 4YyHKH ynap VCHUMIIHKJIADHHHT  naToreHnap OunaH
MyHocabarra KHpHIIYBYM (pakar ep OCTH KHCMHAAriHa XHMOS OKCHIIH
CHHTE3IaHHIIMra OfMG Kenamu. Ycumiuknap yuyd OyHuail npomoToprapaa
¢ofpananuil GHpMyHYa Kynaiaup.

LyHuHraek vaayunden npoMoropnaapaad XxaMm Qoiinananuiani. KoHctHTyTHB
CaMV 35S npomoTopHaaH ¢apkiu paBxiuaa OyHaak npoMoTopiap Ha3opaTtHaaru
reHnap Xap JOMM XaM 3kcrpeccHs Oynaepmaciaad, (axkar  MabayM
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LapoWT/IapAarHHa 3KCIpecCHs oynanm. Macanas, JKapoxarJlaHHwaa
MHTYLMpNIaHAMraH NpOMOTOpJiap, MeTann MOHAapH (MMC, TeMHp, Ba X.K.)
HIITHPOKMIA [03ara YHKaJMraH MeTa/ul-MHAYUHOeIUlapMHH KEeJTHPHII MYMKHH.
lllynna#t Kwind, 6yHnai npoMoTopnap HazopaTHAArd reHJapHHHT «KHPHTHIHILH
Ba YYMpWIMILK» OCOH Oowkapunanu. Huayuuben npomoTopnap Hadakar
ycumnuknapna, 6ankH, ymMymaH, FeH MYXaHOHCIMIHAAa KEHr KyJUlaHHIadH.
Tyxkumara Xoc Ba MHAYUHOEN MPOMOTOPNAPHHHT KAMYHJIMTH  YJIApHHHT
(a0JUIMTHHMHT NaCTIMIHAANMDP.

[IpoMoTOopnapiaH TallKapH TpPaHCTEHHHHI JKCMpeCcCHsIaHHIIra YHHHT
JCHMIIMK reHOMHMra HHTerpauus 6ynuui oM Xam Tabcup kypcaramu. T-JIHK
KETMa-KEeTJIM[H FeHOMHMHI MCTaJIraH KMCMHMra ypHawa osnaau ne6 xucobnaHca-aa,
Kynnad Taakukotiapaa Oy xonmca TacoaMdas amanra OLIMAc/IHIH HCOOT/IaHTaH.
Kynuuua T-IHK ren 3KCIIPECCHACH aMaira oOlIMaiauraH reTepoXpoMaTHH
y4dacTKanapura ypHamany Ba TpaHCreH Xap KaHJah Ky4Id NpoMOTOp TabCHpHIA
XaM TpaHCKpHOMpnanmanau. ByHu TaKpopHi TpaHcopMmauuMsjiap OpPKajlH XaM
aHr1ab oM MYMKHH.

Tpancren VcHMIMKIAD ONMHMWIHMHr MK Oockuuiapuaa Oerona rewiap
IKCNEPECCHACHHHHT HHLIOH Oenrwiapy — penoprep reHiapaaH (oinaiaHHIaaH.
Onarna, penoprep reHjapHMHr MaxcyfioT/japH OIIMi ycyjulap OWiaH OCOH
anuinaHany. GUS ne6 HomnaHyBuM penoprep reHMaaH KeHr ¢oipanaHuiand, y
f- rmokyponasa depmenTHHH xomupnaiinu Ba cybcTpaTtra KylIWJiraHaa yHH o4
XaBO paHIIM OMpHKMara Kajap napyanaiinu. ByHnaH Tawkapy gfp peuenTtop reHH
3KcrnpeccHs 6¥nranna ocoH aHWKIaHAAUTaH (IYOPECLEHT OKCHIIHH XOCHIT KHJTAIH.
Onarna, peuenTop reHHHHT 3KCMPECcCHACH TpaHcreH YcuMiukiaa ¢yHKUHOHAN
FEHHHT SKCNPECCHANIAHMIL  mapaxkacH OWiiaH ¥3apo MOC Keslaau.

Anabuérnap
1. Lllesenyxa ILH. CenbckoxossiicTBeHHas OMOTexHonorus. -M.: «Beicuias
mKona» 1998. -415c.

2. AptomonoB A.Jl. Buorexﬂonomn arponpoMBILLIEHHOMY  KOMILIEKCY. -M.:
«Hayka» 1989. -157 c.

3. K.JaBpoHoB. BHoTexnomorus: wimwuii, amanuii Ba ycnyOuit acocnapH. —
TowkeHT: 2008. -504 ¢

Mag3y — 5. I'en myxauaucauru ¢pepmentaapu. Tpanckpunrasa
Pexa:
- F'en Mmyxanaucaurn ¢pepmenTiapu
2. THK nosmmepa3sanap
3. PecrpukTasanap

l'en myxanaucanrn gepmentaapn. e myxanaucnuru pepmentnapu JIHK
MONEeKynanaps OWnaH TypiH XW1 MyonaxanapHd YyTkasuwra €ppam Oepub,
YJapHH TErHuuUIM >KOMHMOaH KHPKHLU, TYpJH XWi1 OynaknapvHu yjaw, Tabdarna
MaBKyn Oynmarad sSHrH XWIJard KeTMa-KeTIMKIapHH CHHTe3 KWIHLLAA
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Kymnanwnand. Kydimna reH Myxanaucnuruga QoiiganaHunandraH  acocHi
tepMeHTNapHHU XYpHO YMKaMH3. i

AHK noaumepa3sanap. ['eH MyXaHAMCNHMrHIOA KeHr KyJUIaHWIaJMraH
depmenTnapaan 6upu Escherichia coli Huar T4 darunan axpatu6 onunran JJHK
nonumepasa | xucobnanagu. JIHK nmonumepasa | KoMruieMeHTap HyKIETHUIADHK
OupukTHpHI Fynu O6unaH JHK 3amwxkupuHuHr 5-3° HAyHanvmiuaoa y3anTHpHLI
xXycycuarura sra. JJHK nonuMepazaHHHr Oy XyCYCHATH reH MyXaHAMCIMruaa
HKKHHYH KOMIUIEMEHTap 3aHKHPHH XOCHIT KMIHLI: OUp 3amxHpiu matpuua—/IHK
CHra Kyluuarasaa npaiMep MIUTHPOKHAA HKKH XHCCa OPTHLIHMAA Ky3aTwiand. By
xycycusat kJIHK-6ubnuorekanapuuu Ty3uwpa kymiauwnaod. [JHK nonumepasa
JHK  sawxupuparu “OYnuK” napHH Tynaupuuiaa xam  doimanaHunamu,
macanaHd, 5' - yuJu OynaxinapHu TerduuId TapTudia ylaHMUIKMAA XaMm HIUTHPOK
stany. JIHK nonumepaszaHdHr sk3oHywieasa daomnurdgad JHK 6ynarura
pPagHOaKTHB HUILIOH KHPHTHLIAQ KYJUTaHHIAaH.

Maxcyc Tepmocradun JHK nonumepasanap Tth Ba Taq - nmonumepazanap
HCCHK reH3epiapia SWOBYM OakTepuanapjaH axpaTtHO onMHraH Oynuo,
nonumepasa 3aHxup peakuusacH (I13P) ycynu €pnamupa JHKHMHr wucranrad
Oynard yctuaa kymnab uinap - amaMHKaUHAHH aMaira OLUMPHLI HMKOHMHH
oepau. T3P ycynu acocuna Taq - nmonumepasa €ran, y reH MyXaHIHCITHTH-HHHT
3CKH yCyJulapuHH HadakaT coananaiTHpHL, OaikH, aloOXHIA FeHIapHH Ba SXJIHT
FeHOMHH XaM MOJIEKYJIAP HHILOHIAIIHH aMajira OLMPHLUTa IAPOHT APaTAH.

bab3sn Bupycnapman PHK ra 6Gornmuk JHK mnonumepasza, AbHM TecKapH
TpaHCKpHUMNTa3a €KH pegepmasa ned Homnanyeuun Maxcyc JHK nonumepasa
axxpaTHO onuHrad. Peseprazanap JJHK HMHr KOMMJeMeHTap 3aHKMPHHH MaTpHLa
PHK cupma xam cunreanaii onanu. Peseparasanap épaamuna kIHK-MPHK HuHr
JAHK nycxanapuuu onuwl MyMkHH. KAHK remnapuMHHHr Ty3WIHLIHHH YpraHuil
Oy reHJapHUHT FeHOMAArH TYJIHK HyCXaJlapHHH aHHKIall HMKOHHHH OepaaH.

JHK nmraza KyuwHH Hykneotumnap opacuaard ¢ochoauadpup GornapHHH
THriIaw cokand  JIHK Oynaknapunu Oornamn k25w OuTTa acocui BasugaHu
baxxapanu. By »apa€H nurupnaw ne6 aranagu. [eH MyXaHOHCIMrHAA KYNUHYA
qurupnaw yuyyH T4 cdaruaunr JHK-nuraszacuaan doiinanavunany. T4 nurasza
€épanamuaa JIHK uuur xap xanpait 0ynars “€nuiikok yuiu” €k “TYMTOK yunu”
KHcMnapu  OupukTHpunanu. By 3Hr kyn Kynnanunaaurad  ¢epmeHTnapaaH
OHpHIHP.

Hyxkneasanap-HyKJIeHH KHCIoTNap MOJIeKYy1anapH rHAPONH3H
peakUHANapHHH KaTaau3noByd ¢epMeHTIapHUHr iupuk rypyxu. JHK &ku PHK
MOJIEKYJlaJlapH HyKJieasanap TabCHpHaa 6Ynaknapra €Ky aoxujia HyKJIeoTHuiapra
napyanaHu® keraau. HykieasanapHHHr Xy:Kadpapard pactnaOku Basudacu —
Xa€THH kapa€HHUHI aiHH BAKTH yuyH KepakcH3 OYsiraH MoJieKysanapH (MacanaH,
MPHK HH TpaHcnsuusnad CYHr) AerpaiaudACHHH Ba HYKJIEHH KHCIOTJIIApHH
OeroHa MoJieKyJlanapiaH XuMos Kunuu (6akrepusa ¢ar 6unaH 3apapiaHrasia gar
JHK cuHu Oakrtepus Hykiea3anapd TOMOHHAAH mnapyanad OOpHIHILH) aaH
ubopar.

HyxneaszanapH yJapHHHT TabCHPHra Kypa, rypyxjapra axpaTdil MyMKHH.
Hykneasanap Hadakar JHK wmonexynanapu (/[lHKazanap) &ku PHK
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(PHKazanap)monexynanapura, éku JHK sa PHK ra Oup BaKTHHHI ¥3uaa (ONTHH
PaHT JIOBHS HYKJE3:CH) OMp XH/Ila TabCHp ITHMIIM MyMKuE. Hykmeaszanap Oup
samkupii (S1 Hykneasacu) &ku Ky 3amkupnu  (3x3oHykieasa 1) JTHK
Monexynanapu, &€ku rubpun JJHK-PHK monexynacu (puboHykneasa H) ra TabCcHp
3THLIH MYMKHH.

ByHOaH TallkapH Hykiea3anapHHd MKKH THMra: 3K30HYyK/easanap Ba
SHJOHYKJIeasanapra OyaHil MyMKHH. DK30HyKjieaszanap, 0Jaria, MOJEKyJanapHH
5' @&ku 3 3pkuH yunapuaaH Oouuiad ruoposudsnaca, dHAOHYyKIeasanap AHK
MoJeKynacH Oymarn &k xankacuMoH JIHK MonekyJnacHMHMHI HMYKH KETMa-
KETJIMKJIapHaaH 6ouwnab napuanaiiny.

Pecrpukrasanap. 'eH Myxanaucnuruna (oHmanunury HyKTad HasapHAaH
Maxcyc 3HIOHYKJI€a3anap aioXHaa rypyXHH TALLIKWT 3TaJH.

I'ewnap yctuma  GeBocHTa  Myonaxkanap — YTKasdll — YCYJ/UIAPHHHHT
TaKOMHJUTAIITHPHIHLIH PECTPHKLMOH 3HIOHYyKiea3anap (pecTpHKTasalap)HHHT
OYMNIHIK Gunan 6ornukamp. 1953 Huwina Escherichia coli HUHT anoxuia WTaMM
HAHK cu Oowka wramMm XyxaiipacH (macanan, B wramm JIHKcu C miramm
XyXaHpacH) ra KHPHTWIraHIa, OIaTia, reHeTHK (aoJUIMK KypcaTa OIMaiiH.
YyHkH y Maxcyc (epMeHTNIap-pecTpHKTa3anap GunaH Tesma Gynakiapra 6ynuo
106opunanu. Xo3Mpru BakKTAa TYPJIH XK MHKPOOPraHM3MJIapAaH MHHIIaH OPTHK
Xap X/l pecTpHKTasanap axparu6 onuHrad. 'eH MyxaHoucnuruaa 200naH opTHK
TYPH KEHT KyJUIaHWJIMOKIA.

PecTpukrasanap SHOoHyKneazanapHUHr JIHKHM MyaiisH Maxcyc KeTMa-
KETJIMKNApH pecmpukyus caumaapu (HyKTIapu)HH  XOCWI KWJIHO THAPOJH3
KHJIaZiiTaH rypyxXH XucobnaHamu. Xap OuMp pecTpMkTaza Y3WHHWHI PECTPHKLIHA
calTHHH TaHuiiau Ba JIHKuu PECTPHKLHA CaWTH H3YWUIMKIapH HYHIaH EKH
YHHHT atpodunan Goumab kupkanu (3-xkanpan). LllyHnait kuiubd, myaiisH Gup
PECTPHKTa3a TabCHpHZA OHTTa Ba aifHaH ywa JIHK keTMa-KeTJIMrH Xap JOMM XaM
Oup Xwinard Oynakmap HHFHHIMCHHM XOCHN KWiagH. PecTpHKTasalapHH
HOMJIAIIIA (PEPMEHT KPATHO ONIMETAH GaKTepHs TyPHHMHT JIOTHHYA HOMMHY OOLI
Xapgnapu Ba KymuMmua Genrunapupan ¢oinananwnamu. UyHkM OUp Typaar
Gakrepusnapnad OWMp Heya XMW1 pecTpuKTazanap axpaTHb OJMHraH OYJMIIH
MyMkHH. Escherichia coli-EcoR I, EcoR V, Haemophilus influenzae —Hinf I,

‘treptomyces albus — Sal I, Thermus aquaticus — Taq .

Pectpukrasanap HyK/I€OTHI KeTMa-KETIMKNAPMHH KHPKMILMIa KYpa, OMp Heua

ra 6ynuHanu. I-Tunnarn PECTPHKTa3anap pecTpHKUMs CaHTIapHHH TaHHIIH,

"MH TaHMO oJiran caiTaaH UXTHEPHIT Macodana (6up Heua YHOaH TO GMp Heda

MHHT HYKJICOTH Xy(Tnapra Kanap) Kupkaai. ByHnail pecTpHKTaszanapHH reH

/XaHAUCIIMTH MYaMMOJIapHHM Xal 3THIIga Ky/uiab Oynmarinu. [lI-runaaru
'ecTpHKTasanap xam [-THnparu pectpukrasanapra yxwaiou, ynap JHKHu TaHud
onuHran cairtaadH 20-35 Hok. Macodana ruApoONM3 KWIAOHM, LIYHHHT YYyH Xam
aManui Makcamiapaa kam ¢oiinanaHunany.

PekoMOHHAHT MoOJIEKyJanap OJHII y4yH acocaH [I-tMmparu pecrpHkTrasanap
KyJulaHWwiany. ByHnai pecTpHKTa3anapHUHT acoCHi TaBCH(H MYHNAKH, YTapHHHT
TAHMII CaiTH Ba KWPKHIL )KOHH OHp-OMpHra Moc Kenanu.
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: 3-xagsan
" bab3u pecTpUKTasanap La yjap TaHHO KecaguraH H34HJLIHKIap

o
Mincpoopramprr Kucxa norat 5'—3’
3'—>5'
Bacilius amyloliguefaciens H Bam HI GYGATCC
CCTLAGAG
Brevibacterium atbidum Bai 1 TGGCCA
ACCAGGT
Escherichia coli RY13 Eco Rl GYATTC
CTTAAAG
Haemophilus aegyptius Hae 11 PuGCGC™ Py
Py.,.C(lCGPu
Haemophitus aegyptius Hae III GGTCC
CCaGG
Haemophilus haemolyticus Hha I GCG™C
Cq..(;xCG
Haemophitius influenzae Rd Hind I1 GTPy PuAC
CAi'Puq.PyTG
Haemophilus influenzae Rd Hind III AYAGC TT
TTCOALA
Haemophilus parainfluenzae Hpa | CTTYAAC
CAfx.,JTG
Haemophilus parainfluenzae Hpa Il CYCGG
GGChE
Providencia stuartu 164 Pst I CTGCA™G
GpACG TC
Streptomyces albus G Sal | GTTCG AC
CAGCTG
Xanthomonas aryzae Xor 11 CGATC'G
GACTAGC

I[I-THnparn pecTpukTasanap MyaisH HyKIeoTHI KeTMa-KeTnHkiapau JJHK nan
TaHWO oNlag¥ Ba YHM T 2CTPUKUMA CalTH M3YWUIMTH HuWias': 6Gorwunab
ruaponusnana. Il-THnuaary pecTpUKTa3alapHHHT peCTpHKUMA cafitnapu 180°
allaHMLIIarH CHMMETPHK KeTMa-KeTJIHKIap - NaTHHAPOMIapaaH Hoopar.

5 GAATTC 3

3 CTTAAG 5 EcoR | pecTpHKTa3acH pecTpHKLUHA CaiTH.

5'TAGA 3

3'ATCT 5' Taq | pecTtpHMKTa3acu pecTpHKLHS CaiiTH

II-Tunparu pecTpHKTazanap pecTpHKUHMA caiTiapH ynyamMH Ba OJIMHAJMIaH
JHK 6ynaknapu y3yHnurura kypa, 0up Heuya cHH(pra 6ynuHanu:

1) makina Oynakka OynyBuMSlap — PECTPHKUHsA CaHTIapH TYpPTTa HYKIEOTH.I
*KydTnuknapaau ubopar;

2) ¥pra 6ynakka 0¥ryBuHnap — 6-8 H.K. pECTPHKLMA calTnapy;

3) Hupuk 6ynakka 6yayBunnap - 10-14 H.oK. pecTpHKUHSA caiTiaapH

[I-tunparn  pecrpukTaszanapid  JIHK keTMa-keTnHkinapHHH Oynaksnapra
6ynumMra Kapab MKKH rypyXra KHpHTHLI MYMKHH, YYHKH ynap. BUpH TaHHIraH
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KETMa-KeTJIMKHHHT cHMMeTpus VKM 6¥iinab, 6omkacH aca CHIDKHO, «[OFOHanap»
XOCHN KwianH. BHpHHuYM XonaTaa «TyMTOK» ydsap XocHn 6¥sica, HKKHHYHCHAA
«EMHIIKOK» Y4iap Xocwi 6ysiann; sbHM Oynakiap y3 yunapuna OMp 3aH:KHpIH
¥3apo KoMIUIEMEHTap KHCMIIapra 3ra 6ynanu. _

PecTpukTazanap OHIaH KHPKHITaH «EMUIIKOK» YWiIM OyJaKIapHUHI XOCHI
Oynumu:

5 GlAATTC 3 5CICGG 3
EcoR1 3 CTTAATG S Hpall 3 GGGCTCS

PectpukTaszanap OMnaH KHpKWITaHZa «TYMTOK» ywid O¥nakjapHHHI XOCHI
(D%)1311112H

5 TAVGA 3 5 GTTV AAC 3’
Tag 3 ATICT 5§ Hincl 3 CAA TTTG 5

Bup xmn «€mmmkok» yunapra sra JJHK 6ynaxiapu Gup-6upu 6unan JIHK
JiMrasajnap €pnamMuaa OHPUKTHPWIMILH MYMKHH, OyHJa pecTpHKUHs HyKTalapH
KaHTa THKNaHamu. “TyMTOoK yunu” Gynaknap kampail pecTpHkra3a GWiIaH XOCHN
6ysran 6ynuimmra Kapamacnad Gup-6upu 6uian Gupuka onany. “EnMmukok yain”
Oynaxnap pexomGunant JHKnap spatuimna xyna Kynaiaup, uynku JJHK nurasa
OynaknapuHu Xed KaHnai HCTHCHOCH3 GUP-6MpHTa GMPUKHLIMHY TAbMHH/IAHIH.

Pectpukrasanapuusr depment daomurn daomuk Gupnukiapuaa yiadaHamH.
By ontuman mapouraa A ¢ar JHK cuHM IMKr MHKIOPMHH 1 coaT MYMza TYJIMK
THIDOJIM3NIAHMINKM  y49yH capd Oynanguran ¢epMeHT MMKAOpHTra TEHIAHP.
PECTPUKLMAHUHT ONTHMA LIAPOMTH Xap GMp pecTpUKTas3a yuyH anoxuia 6yaub, y
pH, HOH Ky4H, TErMIUIH HOHJAp MaBXxyn OYNMIIM, peakUHsHH amaiira OLIHPHLI
Xapopatura GormMK  Gynanu. PecTpukrazaiap reH MyXaHIMCIHIHIAA
KyJUlaHWNax4raH acocuii gpepmertnap xucobnaHanu. -

Kaiitap Tpanckpnnrasa M-PHKuu JIHKHHHr KOMIUIEMEHTap 3aHXHpHra
TPaHCKPHNIUMANAI  YYyyH Huatwiagd. [enomu 6up 3amxkupaun  PHK
MOJIeKyflanapuaan ubopar OynraH perpoBHpycnap YpraHwiraHaa peTpOBHPYC
MYKH XY/KaHpaBHH PUBOKJIAHHILMN sKapaéHuia Xy>KaHpa xyaiHHH XpoMocomacHra
2 3awxupiaH JHK KypuuHMaa ¥3 reHOMHHHHT MHTerpauus GOCKHUMHH GocHO
yTHIIH aHWKnaHraH. 1964 iiwmm Temun PHK-matpuuana kommementap JHKhH
CHHTENIOBYH depMenT GopnuruHM anuknara. Ymby PHKra 6ornuk JHK-
MOJIHMepa3a KaiTap TpaHCKpHNTasa EkH peBeprasa Aed HOMJIAHTaH.

Kaifrap TpanckpunTasa peakumscuuu PHK daonnmkka 3ra 6ynraH Kydniu
MHTHOHTOpNapnaH QoiiganaHraH Xonna Mmaxcyc wapouTnapna onub Gopunanu.
Bynna PHK Monexynanapuuunr tynuk xaxmnu JHK-Hycxanmapu ONMHaIH.
INpaiimep crudaruna nonu (A)-ryrysud MPHK HMHr Kalimap TpaHCKpHMUHsACHAA
onuro (dT), 3-monu (A) yuwra sra 6ynmaran PHK MmonekynanapH ydyH a3ca
KHMEBHH CHHTE3/IaHraH OJIMroHykneotHmuiap Huuatwiagd. MPHKna JIHKHuHT
KOMIUIEMEHTap 3aHXXHpPH CHHTe3naHraHnaH Ba PHK 6yswiranngaH  kedHH
JHKHHHr 2 3arxHpH CHHTE3/IaHalH.
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Matpuua cudatnaa kJHKHHHT OMpHHUM 3aHXMpH OYNMIUH MYMKHH. By
peakUHsa | SBepTa3a CHHrapu E.coli nuur [OHEK-nonumepasacu &Epnamuia
KaTalH3JIaHHWH MYMKHH. CuHre3 TyraraHgad cyHr kJHKHuder 1- Ba 2-
3aHXKHMPNIApH IUMHWIbKA TYTYHH OMNaH KoBaslleHT OOFNaHraH Xxonga Koaamd. by
TYryH 3HAOHyKkiea3a S| O6unaH napyanaHagd. Xocun OYiraH HKKH 3aHKHPIIH
AHKHu knonnanaérrad Bekropnapra kuputhil, JIHKHHHE rudpun Mosiekyanapu
TapKHOHIa KynaiTHPHIL Ba KEHHHIM TAAKHKOTapAa HILJIaTHLI MYMKHH.
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PHK monekynacHuuur ukku 3amxupan JIHK- HycxacuHu cHHTE31aW cXeMacH

A nabuérnap
1. ILlesenyxa IL.H. CensckoxossiicreeHHas OuorexHomorus. -M.: «Bbiciuas
wkona» 1998. - 415 c.
2. ApromoHOoB A.Jl. BHOTEXHONOrHs arpoONpOMBILIEHHOMY KOMIUIEKCY. -M.:
«Hayka» 1989. -157 c.
3. K.JaBpoHoB. bBHOTexHonorus: WiIMHii, amMandii Ba ycnyOWH acocnmapu. —
Towkent: 2008. -504 ¢
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Mag3y — 6. HykjienH kucioranap 6unan Huam ycyjnapi. PekomOuHaHT
JHK KOHCTPYKIHSACHHH APATHLI
Pesxa:
1. HyknenH kucjioTanap 6MJaH HILIALI YCY/LJIapH
2. PexombuHanT JHK onHIMHHHT ycyiapH

Hyknenn kucnoranap 6mnad wmowiam ycyanapu. CyHbHA wapouTia
pekoMbuHanT JHK onvul Ba rennapHd kinownaw wik 6op 1972 #unma AKLL
onnumnapu Boitep Ba Koan ToMoHMnaH amanra owMpuiarad. By onumnap E.coli
OaxkTepHACHHUMHT XpoMocoma JJHK cura Ba my OakTepus IuiasMuaackra ajloxuaa
uauuiapna EcoRI pectpukTasa pepmeHTH OunaH vuuioB Oeprannap. Ilnasmuna
Tapkubuna ¢axkatr 1 noHa EcoR/ pectpukTaza ¢epMeHTH TaHMO  KecaguraH
Maxcyc HYKICOTHUIap H3YWUIMIH OynraHnury ca6abnu ¢epMeHT rula3MHOaHHHT
xankacumoH JIHK kym 3awkupuHH ¢dakar Oup sxofinaH kecud, ruiasMHIaHH
«EMHIIKOKK YWIH OYHK Xoyarra yTkasaau. Xpomocoma JIHK Mosexkynacuaa
EcoRI pecTpHKTa3a epMeHTH TaHHii OJlafUraH Maxcyc HYKJIEOTHIIap H3YHLIHIH
KaHnai 6ynca, Oy monekyna myH4a 6ynakka 6y IHHAIH.

Typnu xun ynuamra sra 6ynran JJHK monekynacu anektpodopes yciyou
€poamMuaa axpatHb onMHaIM. AXXpaTHO ONMHraH «EMMIIKOK» yWIM XpOMOCOMa
JAHK cu 6ynarn o4yMmK XosarmarM “€nMmkok” yuid miasmuaa [JHK cu 6unau
apanaiuTHpHIKHG nurasa gepMmeHTH €pmamuaa THkunand (ynasaau). Harwkaza
TU1a3MHIa Tapkubura xpomocoma JIHK Gynaru KHpuTHIaaH.

L1y 6oncnan pexombunanT JJHK ra xyhunarnya Tapud 6epuil MyMKHUH: yap
KaHOail MUupuK Op2aHu3M UPCUil MONeKYIACUHUHZ ucmanzan 6yrazuHu GeKmop
Monekynanapuea bupukuwdan xocun 6ynzan cywvuii JHK - peKxomburHanm JTHK
oelunaou.

PexomOunanT JHK onumuMHr yeysuiapu. Pekom6uHadT ITHK OJHIUHHHT
yuTa YCYJIH MaBXya:

- KOHH2KmMop ycynu;

- pecmpuKkmasa-nuza3a;

- IUHKEP Monexynanapuoan houdananut ycyau.

Konnexkmop ycynuoa - pexombunayusoa wumupox >myeuu JHK 6yrazunune
3" yuuca Oesokcumyxkneomuoun-mpancghepaza  ¢hepmenmu  époamuoa
MavayM y3ynauxoazu onuzo (d4) - ceemenmu ynanaou. Hrkuxyu ywuzea 3ca
onuzo (dT) - ceamenmu ynanaou. By JIHK 6yraknapu aparauumupunzanoa
dA ea dI' ceamenmnapnumnz 6000pod 6oenapu acocuda KoMWIeMeHmap
bupurxuwu mygpaiinu xankacumon JJHK cmpyxmypacu xocun 6ynaou. Xocun
oynean JAHK Oazu 6up 3awscupnu 6yw coinap JIHK-nonumepasa |
gepmenmu épdamuda myndupunadu.

Pecmpuxkmasza-nuzaza ycynu - suz codoa éa ocon pexombunanm JHK onuw
yeynu xucobnawaou. By ycynda JJHK monexyracu ea eexmop naazmuoa
CENUWIKOKY) Y4nap XOCul KWiy8Yu pecmpuxkmaza 6uiaw KupKwiaou 6a
apalaumupunean Xon0a MawviyM wapoumoa peaccoyuayus KWiuHaou.
Komnnemenmapnux xycycuamuea kypa [JHK monexynanapu yzapo 6000poo
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. ea
Goznapu époamuda Gupukub xarKacumoH cmpykmypa xocui Kunaou

JIHK s3anocupununz Gupuxmazan  ocounapu JIHK-1ueasa drepmenmu
époamuda yranaou.

Junkep monexynanapuoan hpoiidananum ycynuoa - JHK monexyracuea 6a
eekmop nnazmuoaza T4 ¢az JJHK-nuzaza gpepmenmu époamuda maxcyc
HYKICOmU® Kemma-Kemauzuza s2a Gyrean JIuHKep MONeKYAd YAaHaou.
Onunzan uxxku mypoazu JHK monexynacu pecmpukmasa gepmennu
époamuoa KupKuaub, aparawmupwicad xon0a peaccoyuayus KUAUHAO.
JAHK ea eexmop nnazmuda MOAeKyAariapuHuHz OUPUKMA2aH dcownapu
JHK-nueaza gpepmenmu époamuda ynanaou. Iy tiycunoa pekombunanm
HHK monexynacu xocun éynaou.

Anabuérnap
1. Lleenyxa II.HM. Cenbckoxo3siicTBeHHas OHoTexHomorusa. -M.: «Bbicwas
wkona» 1998. - 415 c.
2. ApromoHoB A.Jl. BHOTEXHOJIOrHA arpoMpOMBILIJIEHHOMY KOMIUIEKCy. -M.:
«Hayxka» 1989. -157 c.
3. K./daBpoHoB. BuoTexHonmorus: WiMui, amanuii Ba yciayouil acocnapu. —
TowkenT: 2008. -504 ¢

Mag3y — 7. BeKTopJIapHHHI TypaapH, y1apra Kyiiunaagurad taaaéaap
Pexa:
1. BekTop Mosexkyaanap
2. bBakTepHs NJa3MHAANAPHAAH KAOHJamaa (oiaanaHum
3. ®arnap acocHaard BeKTOpaap

BexTop monexynanap. Tpaunchopmaumusi. Tapkuduaa Kymumua upcuii
axbopornap TytyBuu pekombGuuanT JHK Monekynanapuuu Xysxkalpanapra
KHDHTHII Ba YHHMHI OapKapOpJIMTMHH  CaKjJall reH MYyXaHAMCJIAMTHHHHT
aCOCHH KajlHUT onepaudacH XucobnaHaau. ByHH aManra oOwMpHIl Y4YYH
BEKTOp MoseKynajnapaaH ¢Qoinananunand. Arap, JAHK wmwyspadnuruya
XyxaHpara KHpHTHJICA, MmacasaH OakTepus Xyxkaipanapuaa d¢epMmeHTaap
YlapHH HykneoTHMIapra mnapuanad Ttawnaiau. Bas3u xomnmapna JHK
Xyxkafipara KWpHO YpHAWMIIH MYMKHH, JIEKHH XY)KaHpaHWHr OYnHHULI
Kapa€Huaa y HacngaH-Hacnra Oepuiamai Hykonud keraau. PexkomMOHMHaHT
AHK XyxalipaHHHT TIeHETHK alnapaTHHUHC TAlIKWJI KHIYBYH KHCMHIa
alaHHIIKM Y4YyH, y TeHOMra OWpHKHMIIM (XpomMocomMara HHTerpauus) Ba
ILYHHHT XMCOOMra peruIHKauWallaHHILK KM aBTOHOM pernHKauHsAaHHIL
XyCycHATHra sra 6yuH Kepak.

Berona JHKHHHr peniiMkauusacH, 3KCNPECCHACH Ba TpaHCHOpMaUHACH
(6owka opraHuM3Mra Ky4HIIMHH)HN TabMHHI0OBYH JJHK Monekynacu éexmop
ned arananu. BekTop Xyafipara Kywum4a HpcHi ax00pOT KHPHTHIIHIIHHH
amanra owupand. Bekrop cudarupa nnasmunanap, 6akrepuodarnap, MOOHI
3JieMeHTNIap Ba XalBOHJAPHHHT BUpychapuaaH ¢oigajaHull MYMKHH.
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X03upru BakTAa Kyada Kyn BeKTOpJap sparuiradH 6ynub, ynapHu Oup Heurta
THIOra 6YIHII MYMKHH:

1.Knonnawm yuyH Bekropnap. Bynaaii ekropnapra oupukTupuiarad JHK
(dparMeHTNapH¥ pelIMKauusnaul OpKajdd COHHM (aMIJIMGHKaUHACH)HH
KynaiiTipumn yuyH doiinananunany. ByHpaii makcaanap yuyH Oakrtepus
nJasMHAasapd Ba ¢Qarmap KyanaHuinaad. ['eHOMHHMHr Karra yjadamjart
dparMeHTIapHHH KJIOHJAW Y4YyH 3ca OakTepHs Ba aYUTKH XpOMoOcCOMalapH
acocHaa AparTWiraH (BAC Ba YAC) cCcyHbHH BeKTOpJIapHlaH
tdolinanaHunany.

2. DKCNpecCHOH BEKTOpiap. VYnapAaH reHJapHHHI MyaHsH KeTMa-
KETJIMTHHH aHWKJalll Ba YAapHHHI OKCHJ MaxcCyJlOTJlapuHH aiHHKCa
NMPOKAPHOT OpraHM3MJIap Y4YyH TaXJMi KHJIMII, MyaisH OKCHWIHH Hwnad
yHKHna QornanaHunamn. Kyn coHNH 3KCNpeccHOH TH3MMJAp MaBKyA.
UlyHuHrOEK CyT aMM3yBYMNap, YCHMJIMKIAp Ba auMTKHJIap Xy’Kaipanapuaa
TEHJIap 3KCHOPECCHACHHH amaira OlUHPYBYH BEKTOpJlap XaM spaTHJ/raH.
OYKapHOT oOpraHu3miap Y4YH sApaTHIAraH 3KCNpPEecCHOH  BEKTOpJap
NOJIHaNCHWJIAHHIU CaHTH Ba Ma3Kyp OpraHM3mia HuJall KOOMJIMATHIra ara
NpoMOTOpAaH HOOpaT 3KCNPeCCHOH KacceTara 3ra 6ynaau.

3. TpancdopMauus yuyH sBekTtopnap. Peuunuenr resomura 6erona JJHK
(GparMeHTNapHHH KHDHTHIL yuyH d¢oinanasunanu. ByHnaid BexkTopisap
OllaTAa reHOMra HHTerpauMsaiaHiiinra €épaaM 6epyBYyd MaxcyC H3YHIUIHKIAp
TyTaAH. 3aMOHaBHH BEKTOp TH3MMJap NonudyHKUMOHan 6Ynub, 6up HeuTta
PyHKUMAHM OWTTa BeKkTOpra amnaiinu. BuUpHHuYM TabGHMii BeKTOpap
OakTepusnapaaH axparwirad 6YnM6, KYnuuaurd (3KCIpPecCHOH BEKTOpJap,
KJIOHJIall y4YyH BeKTOpJiap, TpaHcopMauus Y4YyH BekTopiap) TaxpHOa
Mafcanunau KeJIHO YMKKaH Xonja red MYXaHAMCIHMIrH YycyJjuiapH €paaMuia
Ka#lTa spaTUiIraH.

Bektop MonekynanapHMHr TapkuGuma Mapkep red O6ynuwu, Oy red
XyxaHpana BEKTOP HIUTHPOK 3Ta€TraHd XakKuzaa MabjiyM KHIYBYY ¢eHOTHN
OepHLIHM AbHH BEKTOp CENEKTHB HpCHii Genrura sra 6ynuwy kepak. KynuHua
cenektuB Oenrn cudarupa Tabuarna  KeHr TapkKajJiraH aHTHOHOTHKKa
YHOAMAMIKK reHuiad ¢oiinananunann. By reHnapHMHr OKCHMJI MaxcCyJoTH-
(epMeHTNap  aHTHOMOTHKNApDHM  MoaMdMKAUMANAAAM  Ba  YJIApPHMHT
TabCHPHHH MHAKTHBAUMANAWAM (KyucH3nanTupaau). Macanad, nptll rexm
KaHaMHLUMH AHTHOMOTHTHHH MHAKTMBAUMAJIOBYH HEOMHMUHMHpOCHOTpaHC-
(epasa renunu koaupnaiinu. Bakrepus Xyxakipacu nptll redu MIITHPOKHAA
KaHaMMIIHHIa HHCOaTaH YMAAMJIMNMK XOCHJI KWJIaaM Ba iy aHTHOHOTHK
HIITHPOK 3TYBH O03HMKa MYXHMTJapHaa ycub, KJIOH Ba Xy)kaipanap KOJOHHACH
Xocun kunanu. Onaraa Tapkuduna nptll renu 6ynmaran xyxaiipanap OyHnan
O3MKa MYXHTIapaa yca onmahad Ba HoOyn Oynaau. JlemMak, BEKTOp
KOHCTpYKUHA TapkHOuna nptll reHHHH TYTHLIH BEKTOp MIUTHPOK 3Ta€TraH
Xy/KalpanapHy aHHKJalll Ba yJapHH TaHnad oNHMII MMKOHHHH OepalH.

Escherichia coli xyxcaupanrapuza eexmop KOHCMPYKYUAAAp
mpancopmayuscu Tapkubuaa 6erona JIHK ¢parmentnapu TyTyBYH BEKTOp
KOHCcTpykuuanap E.coliHmHr Maxcyc wrammiapu Xys;kaHpanapura
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TpaHcopMalUMa KHJIMII yuyyH doinanaHunaaud. BekTop nJ‘laBMHI.laJ'lapHHHll;
takTepu:napra TpaHcdopmauuacu xyxkaipanapzinar JHK MOneKynaﬂapHHl_
KaOyn KMJIMIWI  KOOMJIMATHra acociiaHraH (KOMITMTEHTJIHTHTa). E-‘_:_OI
Xykaiipanapura TpaHcdopMauusmam acocaH ~ Kajbuud  IIOKH  CKH
3IEKTPONOpaLHsa yCy/ulapuaaH OUPUHM Kyiaam OpKaJd aMaira olHpHiIaiy.
Hkkana xonaraa xam 6akrepus mem6panacuuunr JHK monekynanapu y4yH
YyTKa3yBYaHIHUIH OLUAMIM.

BekTop Monekynacu yuyyH Kyiuaard acocHit tanadnap KyHHIaaH:

1) Bektop 6erona JJHK dparmeHTnapunyu y3ura GUpUKTHPHILHN YUyH OHD
HeuTa pEeCTpPHKTa3ajlap YYyH AroHa peCTpPUKUHUA calTiapu TYTHLUH 3apyp.

2) BEKTOp peruiHKauMs OOLIaHMII HYKTAaCH M3YWUJIMTMHH TYTHIIH
XHcoOura MyaHaH Xy:Kafipanapaa perjiMKauMsJIaHHLIK 1apT.

3) BEKTOp MapKep reH M34YHJUIMTHHH TYTHIUHW 3apyp. By rewsap Bekrop
KOHCTPYKUHAHH TYTYBYH XyKaHpanap CeNeKUHACHHH EHMMJIaluTHPaaH.

bakTepusi nuasMuaanapuaaH kiaoHaamaa ¢oimananum. Bakrepus
Xyxaipacuaa xpomocoma JIHKcupaH tamkapu, Kyn Hycxaaa XalKacHMOH
HOHK Monekynanapu xam mamxkyna. (1-25 M.H.okx.). ByHnadt XankacMMOH
MoJieKysnanap mrasmudanap ned aranand. baws3u nuasmupanap TapkuoOuna
aHTHOHOTHKra YHAAMITHITHK reHJlapuHH TyTalH. Xyxakpana
nnasMyaanapHMHr  Kyn HycXaga  XOCHI oynuuu HaTH)Xacuna
AHTHOHOTHKNApHH OMOKMMEBHMI HEHTPaIOBUM (JEPMEHTIIADHMHI CHHTE3M
OLIaJH Ba Xy)KaHPAHHHT aHTHOHOTHKKA YHIAMIIHIHTH OPTAaIH.

lOKopuna 6aén sTHNraHHAEK, KalbLMil HOHIAPH HINTHPOKHAA TapkHGHaa
nnasMunacH Hyk Oakrepuanap TOMOHHOAH MUIasMHOalap OCOH IOTHJIAJIH.
Bakrepusnap xywxaitpacuna ¢akar Oup THnNmard naasMumanap MIITHPOK
STHIIH MYMKHH.

Xyxkaiipagaru ninasMuaanap HYCXaCHHHHI COHM y3rapu6 Typaau. By
XyXaHpaHUHI Ba NMia3MUAaNapHHHT MPCHH XycycuaTnapura 60FIMK. Bab3u
Typnaru nuasmMuaanap xyskahpanaru coHu 10-200 Hycxa O6ynryHura Kagap
KynafiMwHKH  naBOoM  3TTHpaad. bBowka Typnapu 3ca  GakTepus
XPOMOCOMAaCHHHHI KynaHMIl Te3NUruaa perUiMKauMsJiaHamau. ByHnnak
THOAArdH muasMuaanap Xysxaipana Oup noHa &xku Oup Heuta OynuIuM
MYMKHH. Knonnaw yuys ¢gakar OMpHHUYM THNAArd niaasMujaanap acocuaaru
BEKTOpnapaad Gornananuil Makcaara MyBOGUKAMP.

[Inasmupanapnau Bexrop cudarupa Gupurun mapra 1973 iimnna I1.bepr
naboparopuacuaa ¢oiinananuinrad. Taxkpubanap yHda karra 6yamaraH (~9
M.H.XK.), TETpauMKJMHra YHOAMJIMIMK FeHHH TyTyBuM E.coli nnasmuaacu
pSC 101 na onu6 Gopunrau. [Nnasmuna Tapku6una pakar 6up aAoHa EcoRlI
pecTpukrasa ¢QepmeHTH TaHuO kecamuraH cait (Maxcyc HyKHGOTHﬂﬂvap
H34YHINUrK) 6Ynrannuru cadadnu, pepMeHT rulazMMaOaHHHT XaJIKaCHMOH Ky LI
3aHXUPHHH (akaT O6Mp KoiMmaH KecHO «ENMHIIKOK» y4WwIH OYHK Xajka
xonatura yTkazanu. Inasmupa pSC 101Huar JHKcu vuak TagkyacH yHyH
6erona JJHKuuur EcoRI-¢parmenTnapu 6GunaH apanamiTHpHJIadH. JAHK-
nuraza depmentiapu épaamuna Gerona JHK ¢parmentnapu Ba pSC 101
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IUla3MHMAa SroHa peKOMOHMHAHT MoJiekyJara GupiawrTupunanu. Cyurpa Oy
pekoMOMHaHT rmnasMHaadHd  E.coliHMHr  KOMLHMTEHT  Xy»KaHpanapura
KymwiraHga y 6akrepHs Xyxkaipacura kdpanH. PexkoMOHMHaHT rnJja3sMHOaHH
TYTYBYH XyKaipajiap TeTPaUMKJIHHIH CEeJleKTHB MYXHMTAa axkpaTunaaaH. (4-
pacm).

By Tapuxuil TaxxpHba reH MyXaHOHC/JIMIH HULJIapHHH OOlUJIaHHMIUHIa acoc
oynmu. Ilpo- Ba 3ykapuoT Xyxaipanapura Typad JHK d¢parmMenTnapHu
KHDHTHLI Ba SHTH XYCYCHATIH Xykaiipanap onuum O0¥yiinya Taxkpubanap
YTKa3HLI HMKOHHATH TyFHIOH.

Lo I

Bugn wmpmu*

Maanau
pSC 101

1

4-pacm. 1HK ¢parmeHTnapHHH nuasMuaanap épaaMiia KioHau
6¥iinya Taxkpuba cxemacH.
1-6upukTHpHna&Tran rereponorunk JHK; 2-aHTHOHOTHKKA uyHaaMaunuk O6¥iivua mapkep;
3-AHKhaHr pekOMOHHAHT MONeKynacH; 4-pekoMbuHaHT JHKHH 6akTepus XyxafpacHra
KHPHTHL.

Xo3upru BakTna TabuHi BekTOpsap acocuaa Qoiaananuil Kynai 6ynrau
BEKTOpP KOHCTpPYKUHANApH sparwiradH. YnapaaH pUC Tunu BekTOopjapH Ba
yJapHHHT XocunanapH (pBluescript, pPGEM) keHr Tapkanrau 6ynuo, ylapaa-
KJIOHNAal YYYyH XaM, IUYHHHFOEK 3KCIpeccHsNaul y4YyH XaM doiaanaHHi
MYMKHH. YH4a katTa 6ynmaran  pUC Bexrtopnapu (~2,7 M.H.k.) TapkHOHAa
PEIUIHKALHA OOLITaHHII HYKTacH H3YHJUTMTHHM (ori-calT) TyTH6, Oy ynapra
OakTepusa XyxKaipacuaa MYCTaKHJl peIUIHKaUHAJaHWLI HMKOHHMHH OepaiM.
pUC BexkTOpHAa KINOHJIAIIHK OCOHJAWITHPHIL YYyH Kyn doiaanaHHiafiHraH
PECTpHMKTasanap Y4YyH TaKpOpjiaHMac PpecTpPMKLUHMA CaWT/JIapHHH aKe
3TTHPYBYH CYHBHI CHHTE3NIAaHTaH NOAUNUHKED U3YHIIIINTH MaBxya. (S-pacm).

IlonunnHKkep BekTOpAarM ©OeroHa reH HMIITHPOKHHHMHI KyJiaili MapKepH
XHcobnanran lac Z renura ypHarunrau. lac Z reun  X-gal cy6cTpaTHu
napyanau XyCyCHATHra ara (B-ranakrosnaasa XocHJialapu) B-ranakoTivaasa
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reHHHH Komupnaiad. ByHnma Oakrepus Xykaiipanapu paHrH OK paHroaH
MOBHH padrrauya Yysrapaad. [lonMAHHKEpHHHIr YyHYa Karra OyamMaraH
H3uumnury (100-20 M.H.K.) B-ranakro3dja3a OKCHIHM CHHTE3Mra TabCHP
stmaiiau. bBerona JHK dparmenTHHH xioHnaw yuyH lac Z reHu
3KCNPECCHACHHH 6apbon KHJYBYH pUC—BekTopH NOJIMIHHKEpHra
6upukTupunaau. JHK ymaHran BeKTOp TYTYBYHM Xy:Kaiipanap X-gal
cybcrpaTHH napuyanaiad Ba OyHpmad OakTepus XykaWpanapu Oouika reH
yjlaHmaraH 6y nnasMuaa BEKTOPH TYTYBUYM MOBHH paHr Xy»adpainapaaH
dapknu ok panroa xosagu. pUC BekTopsiap Ba YJApHHHI XOCHJIaJIapHHHHL
OK-MOBHH paHIr CeJIEKLHSCH KJIOHIAll Xapa€HHHH aHya OCOHJAalTHpanH,
YYHKH BEKTOp Mia3muiaara OeroHa reHjJlapHHM yJauml >Kyoa KaM Xosiapha
MyBadhpakuATIH YMKagH. AkcapusaT xomnapna 10-30ta JaurdpnaHraH
MonekynanapaaH ¢akat OMTTacH peKkoMOMHAaHT Oynagu, AbHU Y3UHHHT
Tapkubuga OeroHa ¢parMeHT TyTaau Ba ¢dakaT MOBHH paHT CeJIEKLHACH
€pnamunaruHa pekomObuHaHT JIHK TyTyBuM GakTepHs KINOHJapHHH aHHKJaLI
MYMKHH.

Ssp | 19
Ssp ! 2850 p\

Xmn | 2645
Sca | 2526
Pvu | 2416

Pvu | 500
Pvu 1l 529

Kpn 1 657 Tr'i

Xho |
Sal |
Sac | 759 T34 find I}
EcoR |
Pst |
Pvu Il 977 BamH
Spe |
Al 11l 1153 Xba |
Not |

pBluescript® SK +/-
2.96 kb

5-pacm. Knonnaw yuyn pBluescript SK BekTropu
(MCS —nonuiuHKep H3UMIHrH; AmpR-aMIHUHIHHIa YHAAMAHIHK FeHH
(cenexkTuB Mapkep)

pUC BekTopJsiap TapkHOMAAa KIOHIAHIaH reHJapHHHI TPaHCKPHUINLUHACHHH
TabMHHJIOBYH PEryaATOp HM3YHJUIHKAAH HOOpaT Maxcyc 3KCNPECCHOH
KacceTanap TyTaliH.

®arnap acocuaaru BekTopiaap. Kocmumiap. Bac- Ba Yac- BeKTopaap.
bakrepus nnasMupanapd acocHiard BeKTOpJap K/IOHJAW YYYH KeHr
KYJUlaHUNIagH, JIeKHH YJNapHUHr OMTTa MYXHM KaMuuiauru ©Oop, Oy
CHFMMHHMHI KHYMKJIMruaup. ByHpait Bekropnapna yprada 7-8 M.K.H.
Y3YHNHKOAard (QparMeHTNIapHH KIOHJAll MYMKHH, 3YKapHOT Tre€HJapH
-mM3unnnury asca  (~10-25 M.OK.H.) y3yHpok O¥ynaau. byHnan Tamkapu
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FTEHJIADHHUHI  KOOHUPJIOBYM KHCMH aTpoduia >KOHJaWraH peryisTop
H3YHIIHKIApPHH YpraHull YYYH . €HOMHH KEHIPOK KMOHjam 3apyp. by inan
KaTtra (parMeHTIapHH KJIOHJaul Y4YyH 3ca Mya3MHOa BEKTOpPJapH TYFpH
keaMainud. YyHkH karra ynuampmarn xpomocoma JIHKcu (~9 m.H.k.aaH
OpPTHK) YyJaHraH na3smMuaanap Oapkapop OynamaHaH Ba perJHKaUHsA
apa€Hula acTa CeKMH ynyaMmu kamaiub 6opanu. A Gakrepuodaru acocuaa
Tapkubura 22 m.x..H. y3yHnukzaard 6erona JHK ¢parmMeHTJIapHHH TYyTyBYH
BEKTOP KOHCTPYKLHMA sApaTHaraH. A Oakrepuodar acocHpa KIOHJAW Y4yH
OGyHna# BekTopsiapHH spatHiiaa gar JHK MonekylacHHHHI MapKasHi KUCMH
¢aruuHr E.coli na kymalMmu yuyyH 3apyp 3MaciMrd 3bTHOOpra OJMHraH
XoJjiga pecTpHKTasaynap é&épnamuna ¢ar TreHoMHAaH KecHO OJIMHraHzaa
PeMIHKalUMA y4yH 3apyp OynraH ¢arHMHr YHr Ba 4dan €JKacH y3rapmacaaH
KOJUIIK Kepak. dar enkanapu 6owka ¢pparmMeHTIapaaH aloxXHaa axpaTHiauo,
KJIOHNAll Y4YyH Bekrop cudaruaa Kyunauunaau. Kecunran dar JIHKcu
¥pHHura ynuamu 9-21 M.k.H. 6ynran 6erona [JHK ynananu. bakrepuanapaa
¢dakar parHMHT MKKajia enkacH Ba 6erona JJHK tytysum ¢arnap kynasnu (6-
pacm). Bynna onunran ¢ar pexomObunHaHT JHKcu 30 M.OK.H. AaH KaM
OyJIMacnuru Kepax.

6-pacm. Bakrepuodar A acocuaaru Bexktopaa JJHKuu kionnau.

1- ®aruunr penaukaunscH yuys sapyp 6¥amaran JIHK ¢pparmentu; 2-aruuur
OakTepus xyxaHpanapuia peniukauHsnasuiuy Ba GarHHHr KeiiMHIH  TaxXNaHHIWN Y4YH
’aBobrap rennapiu Tytysud JIHK ¢parmentnapu; 3-6erona JIHK ¢parmentnapusu
TyTyB4H OakTepHodar.

SlHaja y3yHpPOK reHnapHH E€kH €HMa-&H reHnap rypyXHHH a>kpaTHlI Ba
YpraHum y4yyH kKarra ynayamparu (~30-45 m.H.x.) JHK dparmentnapunu
KJIOHNaw 3apyp. Bynnait pparMeHTnapHu KJIOHNaW y4yyH KarTa CHFMMra 3ra
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Maxcyc BEKTOp KOHCTpYKUHsjap spaTtunraH Oynaud, ynap kocmuodiap ned
aranag. Kocumnap nyparaii Mmonekynanap 6ynub, ¢\ar reHOMHHHHT MaXCyc
COS-y4YyaCTKaCHHH TyTalM, WYHHHT XHcoOura ynap A daruHUHr 60 KHCMHra
ofnawa onanM. YmapHHHr mia3Muaanap KaOW periMKauHANaHHIIH YUYyH
MMKOHH sparand. KocMuamapHUHT ynuyaMu ¢ar BeKToOpJapMHHKHra HHUcOaTaH
KHYKHHa, XamMmMacH OYaub 5 M.k.H., kocMumwiapra 30-45 M.K.H. Y3YHJIHKAArH
reHjnapHH ynaw MyMKHH. ByHmait pekomOunant [JHK TyTyBYH ¢arHMHr
Oowyvanapu ¢arnap kabu kynas onmaiad. Ynap 6unad E.coli XyxakHpanapu
TpaHchopmauusnaHanu. Dykapuor JHKcuHu TyTyBYH COS-CalT ¥pHATHIraH
nyparait monekyna E.coli ga nuiasmuganap cuHrapH Kynaanu Ba xap 6up dar
3appavyajiapy MHAWBHAYyan OakTepHan TpaHC(HOPMAHT KOJOHHACHHH XOCHI
KHJIaJH.

100 M.ox.H. naH opTHK y3yHnukaarH JHK ¢parmesTnapuHH KioHnail
maxcyc spatunaraH BAC Ba YAC BekTopnapuaa amanra owHpunanu. BAC-
eexkmopnap 6GakrtepusHuHr F-mnasmuagacu acocHza OJAHMHraH O0ymu6, Oy
MJIa3MHAAJIAPHUHT  OaKTepHs  Xy)KaHpajnapujaaru  peruiHKalHiCcH  Ba
HYCXaCHHHMHI  KYnaWMIUWra kaBoOrap reHJapHH Ba  KJOHJAIIHH
OCOHJIAIUTHPYBYH KaTOp KYIUMMYa HYKYJEOTHI KETMa-KeJIHKJIapHH TyTalH.
BAC —Bexkropiap CHFMMH Y3HHHHI yHuYa karra Oysnmaran ¥nauamupa (~7
M.JK.H) xyna karra -100-300 M.K.H. YHHHT CHFHMH reHOM OHOMHOTEKacHHH
ApaTHIIA KJIOHJIAp COHHHH KYI MapTa KaMaiTHPHII HMKOHHHH OepajH.

YAC-gexmoprap xam kKarra ynuampark JIHK ¢parmenTiapHHH
KIoHnawaa ¢oiganaHunanad, a4MTKHHHHI CYHBHH MHHHXpOMOCOMAacCHHH
HamMo€H KunagH. YAC-BeKTOp LIEHTpOMEp, TeJlOMep Ba perIHKalHA
GowtaHuw Hykracura sra. Bynnaii sekropra 6erona JIHKuuur 100 m.x.H.
JaH OPTHK Y3yHJHKAard (QparMeHTNapHH XaM ynawl MyMKHH. ByHnai
MHHHXPOMOCOMA aYMTKH Xy:KaHpacHra KUpHTHJIraHAa peryiiKaluHsaIaHaaH Ba
MHTO3 OyNMHHLWAA ¥3HHH OOLIKA QYHTKH XPOMOCOMasiapH KabH TyTaH.

I'enor1 6ubanorexacu (rennap 6aHkH) - *ra3kyp opranusmu4ur JHK
M3YWUIMKIApH TYJUK TYIUIAMAHHHT BEKTOP TapKHOMAA KJIOHJIaHHLIMAHD.
ByTyH reHomMHH anoxuaa KHcmiiapra axpaTHil ((parMeHTauMsaiaw) reH
MYXaHAMC/IIMIH HILWJIAPHHU CHCWINAWTHPaaH, aloXHaa H3YHIIHKIAPHH,
TYPJH FeHOMJIapHHUHI MYaHAH KHCMAapHHH KHECHH TaXJMn KHIHMU Ba
acoCHIICH MHAMBMAyall TeHJIApHH aXpaTHIl Xamaa ynap OunadH Ml
MMKOHHHH GepaaH.

[enom JHKcH ¢parmeHTnapH I0KOpH Monekynap xpomocoma JAHKcHHH
pecTpukTasanap &paamupa ruaponusnam AWynu OunaH onuHaan. JIHK
THAPONH3H y4YyH pecTpHKTasajap WyHAaH TaHIaHHIIH KEpPaKKH, OJNHHIraH
dparmMenTnap GHp-6MpHHH EMMILK Ba YIAPHHHI Y3YHJIHTH BEKTOp yiuamura
MOC KeNnWIUM JI03uM. OnuHran ¢parmMedtinap ¢ar enkanapu Ounat
NMrMpnaHaaM Ba (ar 3appayaJapHHHHC OJIIMHAAH Tai&paaHraH Taiép
Gowyanapura xoiinamTupunand. [eHnap GaHkH WyHAaH ycynna ojiHHaIH.
lennap Ganku ¢ar 6anku kypuauwnaa 70 °C xapopartaa xjiopopopm ocThaa
caknananu. LUynnai ycynna reunap 6aHkuHHM H HHL1a0 caknaul MyMKHH.
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OnHHraH reHoM KJIOHNApHHH KYyNMaHTHPHUI, IWYHHHIAEK KepPaKIH KJIOHHH
KHAMPHO TOMM:1 MUUIApHHH ,aManra OLMpHIl y4y 1 ¢dar OGubianoTeKacH
O6unaH OakrepHa Xyskaiipajapu 3apapfiaHafd Ba 3apapjaHraH Xysaipanap
Iletpy nukoOuacupmarH arapnad MyXuTra 3kunagd. Cyr 3MH3yBUHIIAp
XyKaHpacHHHMHT TYIMK rannoua Tynnamu 3-10° sxxydTt acoc Tyranau. 15 MHHT
XY(DT HYKIEOTHI CHFHMAArd BekTopaa 6ubnuoreka 1muH. aTpoduma ¢ar
3appadanapM TyTaad. MuinnoHnab ¢ar 6nsiukajlapMHH TEKWHpHI, 6YTyH
reHoMAaH 3apyp reH HMIITHPOKMHH aHHKJIall HMKOHHHHM Oepaau. AMHaH
WyHOaH Tap3ga KUOMPHNIAETraH reH HM3YMJ/UIMCHHM  TYTyBuM  (ar
3appajdajlapHHH aHHKIaw, ¢akar wy H34ywUIHK JHKcHHM KynanTHpHIU Ba
KEMHHIH H3JIlaHHULITapHH aManra OLHPHII MYMKHH.

Apabuérnap
1. Ilesenyxa I1.H. Cenbckoxo3siicTBeHHas OHoTexHosnorus. -M.: «Bsiciuas
wkona» 1998. - 415 c.
2. ApromoHOB A.Jl. BHOTEXHONOrHs arpomNpOMBILUIEHHOMY KOMIUIEKCy. -M.:
«Hayka» 1989. -157 c.
3. K.[daBpoHOoB. BuoTexHosorus: WIMHH, amanuil Ba ycnyOuid acocnapH. —
TomkenT: 2008. -504 ¢

Magay — 8. MeBa-ca63aBOT SKHHJIAPHHH reH MYXaHAHCJIHIH yCYIapH
épaaMHAa YCHMIHKJIAPHHHT cH)AT KYpcaTrHYJIApHHH SIXUIHAALI BA
XOCHJIAOPJIHITHHH OLUHPHIN
Pesxka:

o ):fcum.rmw:apmi cH(}AT KYypCAaTKHYHHH AXIIHIAN Basu(aaapH.
- Yeumnuknap ¢porocHHTe3 (Ao IHIMHE OLUHPHIL
. Veumanknapan cudpar KypcaTkHuMHM  sxXwmiIam  BasudanapH.
YCHMIHKIADHH cH(AT KYpCaTKHYMHH sXIWIWIaWl BasuganapMaaH acocHiCH-
ycuMIHMKIIapAia CHHTE3/IaHaNTaH, YJAapHUHT O3WKABMIUIMIH Ba TEXHHK KMAMaTHH
Genrunainuran MaxcyJioTiap, sbHH, OKCHILIap, EFnap, rojucaxapuuiap Ba 6ouika
MOJUIAIADHUHT CHATHHH AXLIHMNALITa KapaTHIITaHanp.

BOWIOK/IH YCHMAHKIApAa 3HAOCNEPMHHMHT 3aXMpa OKCHJUIapH ajoXuiaa yYpuH
TyTaau. 3axupa OKCHJUIap, acOCaH CTPYKTYpPAacH, HYKJIEOTHA Tapkubu Ounad OMp-
OWpura yxwaw, MynbTHreHNap OWjlacura OWpJaluTHpWiIraH OMp Hewa rewsap
TOMOHHIAH KoaupnaHan. Onaraa, Oy reHJJapHHHT 3KCIIPECCHACH KaThHi TYKHMa
CHEUMOHKIHUIUra 3ra Ba YPYF PHBOXKIIAHHIIMHUHT MabiIyM 6Up 60CKMYMIa aMalra
owany. KynuHya YCHMIMKNADHHHI 3axupa OKCWUIADH TapKHOM MHCOH Ba
XalBOHNAp O3MKACH y4yH MyBO3aHaTJlaHMaraH aMHHOKHC/IOTanap TapKHOMra sra
Oynanu. YyHKH, NYKKaKIWIapDHHHT 3aXHMpa OKCHWIHM — JeryMHHJIap METHOHMH
AMHHOKHCJIOTACH, OOLIOKIHIAD OKCHJIM — MPOJAMHHJIAp — JIM3MH, TPUNTODaH Ba
TPEOHHH aMHHOKHCJIOTATApHHHHT MMKIOPH KaMJIMTH OMnaH xapaktepnaHaid. by
AMHHOKHCJIOTAIaDHHHT TAHKHUCJIMIH YPYFHHHT O3MKABHH KMIIMaTHH nmacaiTHPaIH.

OKCWUIapHHHI aMWHOKHMCJIOTanap TapkHOMHHM aWbaHaBHii ycylap Owiad
SXWWIAN  aH4ya MYpPakkaOIup, 4YyHKHM KHUUIOK X¥KaJiWrH Y4yH 3apyp
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XyCYCHATJIapHH OeNrHIOBYH reHJiap KyNnHHYa 3apapiii XyCyCHAT/IapHH YaKHPYBYH
relwnap OuiaH GMPHKKAH XONJA H[CHIUIAHAAH. YCHMJIMKIAp CeNEeKLHACHIa
MaKKaKyXOpH Ba apra NOHH TapKHOHMIa JIM3HH MHKJIOPH aHuya IOKOpH OysraH
onak-2, XaWnpoJii THNHOACH MYTAHTJIAPHHHHI KYJ/UIAHWIHILH, IOH CHATHHH
AXIUK HaTHXKa OepManH, YyHKH MyTaHT (opMalapa JIM3HH MHKIOPHHHHI OLUHILH
acOoCHH 3axHpa OKCHJUTap 3€HMH Ba ropJeHHJIap CHHTE3HHH YFHpJlaHOH, HaTHXana,
YCHMJTHKJIADHMHT XOCHJIZOPJIMIH nacaiub KeTaaH.

LLIyHHHT y4yH reH-MyXaHIHCIIMK YCYJUTapHHH KYJUTAaHHJTHILH reHOMHra dakar
doitnany rewnap KHPHMTHIIraH SHrM HaBJIapHH SpaTHILAA MYXHM axaMHAT Kach
3ragd. MacanaH, nponaMHH TreHlapdra KyluWMya JIH3HH KOAOHJIapHHHHT
KHDUTWIMIUK JIM3MHra OO0 OKCH/UITADHMHI CHHTE3 OYJHUIHra Ba OKCHJIHHHI
O3MKJIMK KHHMATHHHT OLIHLIHIA ONHO Kenmanu.

YeuMmnukiap cH(aTHMHH reH-MYXaHIHCJIMK TEXHOJIOTHAlIapH é&paaMuiaa
AXIIKIAI Ba ynapaaH cudariH MaxcynoTiap ol OMp Heda OOCKHYIapHH ¥3
HYMra onamu:

1) 3axupa OKCHIUIap reHJIapMHH KJIOHAL,

2) OKCWJUIapHHHI TYKHMara XOC/IHIH Ba BaKTHHYa JKCMPECCHACH
MEXaHH3MHUHHU YpraHuil Ba OyHOai Maxcyc 3KCIpECCHAHH OOLIKapyBYH Ba
oenrunosyd JJHK H34WIIHrHHH aHHKIALU;

3) aMHHOKHCIOTaTap TapKHOHHH AXIIHIall Makcaguga 3axHpa OKCHiUIap
reHJiapM HyKJ1IeOTHI KeTMa-KeTJIMTHHH MAaKCaUIH Y3rapTHpHL;

4) ¥y3rapTHpHIraH reH TyTyBYH BEKTOpJap ApaTHLL;

5) TakOMWUIALUraH reHnapHH YCHMIIHKIApra KHPHTHIL,

6) reHsiap IKCNPECCHACHHH Ba MaxCyJIOT CH)ATHHH CHHOB/IAH YTKAa3HLI;

I'eHHMHI HYKIEOTHA KEeTMa-KeTJIMMH YHHMHI OKCHJI CHHTe3H OolkKapysHia
HIUTHPOK OTYBYH 3JIEMEHTJIapHHH AaHHK YpraHdiUHH ¥3 HYHra OJIyBYH
TanéprapJMk OOCKHYHCH3 amanra OlMamIu.

Jlyn& onumylapd TOMOHHZAH JOHMH, Oowoknx Ba OGowka OHp Katop
YCUMAHMKAAp 3aXHpa OKCHIUTIapHHUHT YHIab reHnapy ypraHuirad. Xo3upru. KyHaa
TaJKMKOTUM/Iap TOMOHHMIAH apra ropiaenHH, Oyrnoil o Ba B - rIMajAHHIApH Ba
IIIOTEHHHH, MAaKKaKYXOpH 3€HMHH, JOyKKawiIWiap JieryMHHIapH, KapToLiKa
naTaTHHM Ba OOIIKA OKCWUIApHHHT 10 ra sKHH rewnapu KinowiaHrad. bab3u
FeHAPHHUHI HYKJICOTHA KETMa-KeTJIHKIADH aHMKIaHraH. 3axupa OKCHIUIapHH
KPATHIHUHT YMYMMiT pexacH Kyiinparunapuu ¥3 uumra onaam: 1) moc M PHK
HHU OSIMII Ba KMCMaH To3anail; 2) koMmiuiemMeHnTap KJIHK cHHTe3/mall Ba KIOHNaLL;
3) rewnap GaHKHOaH 3axHpa OKCHJUIAp TE€HHHH HYKJIEOTHI KeTMa-KETIHTHHH
@KpaTHLLI.

3axupa OKCW/UIap CHHTEe3H aHMK Ooluikapysra ara: rewnap ¢axar OurTa
TYkuMana (dakat GOWOKIHNAP MPOJAMHHH JOHHHHI JHAOCTEPMHMIA) Ba YpYF
PHBOKJIAHMILMHHUHI KHCKa OaBpHJa JKCOpecCHsiaHaad. 3axupa OKCHiap
FeHJIapHHH Ypravuil, yjiap TY3WIHIUHHHHT YMYMHIJIHTHHH Ba ¥3 YpHHAA
yJapHHUHT 6Hp Xui YHKUMSNApHH OaXapHILHHH KYpcaTaaH.

K¥ynuunuk 3axupa OKCHJUIap reHNlapHia MHTpoHnap Oynmaiinn. ByHpan
TalKapy, yfnapaa TPaHCKpHMuHs OouuiaHuw HykracuzaH 300 HoK. opanuruia
sHrocnepm-6okc ne6 HOMNaHraH 25 HyKIeOTHA kydrTaukaadw mbopar maxcyc
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KETMa-KeTJIHK acocHIa »koinauraH. DHAocnepm-00Ke GyHKUHMACHHH aHHKIaul,
alHaH MasKyp 25-HYKIeoTHI XKyDTIHK.IMHHT MaBxKyJ OYNHIUH NOH 3HIOCMEPMH: a
3aXMpa OKCWUIApH reHJapMHMHT TYKHMara XoC 3KCMpPecCHACHHH amanra OLUHLIH
OOFNMHK OYJNMIIHHK  KypcaTanH. LIyHHHrOeK, oJaHaa 3HAaocnepM—OOoKe
M34YWUIHIH JKOMJIaliraH Xap OHp reHHHHI MaxcyJioTH, ¢akaT noHaa €ku ypyraa
CHHTE3JlaHalH Ba YHH TaKOMMJUIALUraH MpOJIAMHH OKCHJUIAp TEHJIapH KeTMa-
KETJIMTHHH TYTYBYH BEKTOp TapKHOMra KMpHTHLIAAH MaKcal YJIapHHHI JI0H €KH
YPYF TapkHOHIa caxiaHHb KONHIIMHMA TabMHHNaAaH Hoopar.

AMHHOKHCIIOTANnap TapKHOH AXIUWIaHraH OKCHJUIM TpaHCreH YCHMIIHKIap
OJIHMIIHMHT KEHHHrH OOCKHYHHH TaKOMMJUTALUTHPDMATAH O -3€HHH MHCOJIMAR
KYpHLI MYMKHH. MaKKaXyXOpPHHMHI O -3€HH OKCHJIH JIH3HHHMHI MHKIOpPH
KaMJIMrd OHMnaH XapakTepiaHaqu. By 3ca OKCHJIHMHI O3HK/IMK KHIfMaTHH
NacalTHpPaAH. O -3€HH NEHH KeTMa-KeTJIMrHra iyHanTHpHIraH — OJIMTOHYKJIEOTHA
MyTareHe3d YCYJIH OpKalH JIM3HHHHHI KyLIMM4a KOJOHJapH KHPHTHJIAIH.
OsHHraH o -3€HHHHHI MOAH(MKALHA KWIHHTAH TIeHH JIM3MH TYTYBYH OKCHI
9KCIIPECCHACHHH amanra owHpany. Bynnal TaakukoT OMpHHYM MapTa o -3€HH
KETMa-KEeTJIMIHra SHTH KOJOHJNAap KHPHTWIHWK O¥iinya amanra owmnpuirad (7 —
pacM). Xo3upna OyHOail SAHMH TPHIUIETNAPHH KHPHTWIHO, OKCHIUTAPHMHT

aMHHOKHCJIOTaNap TapKHOWHW ¥3rapTHpHll (AXlWwiaw) onaTHii Xon O6ynHb
KOJIMOKAA.
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7 - pacm. JIu3uHIu Konounap GiniaH GOMMTHAraH 0-3CHHI FeHH KYUHPUO YTKA3HIraH
TPAHCIeH TaMakH YCHMJIMIHHM OJIHIL CXEMacCH.
1-arpobakTepuanap TpaHchopmaumacy; 2-YcHMANK Xyskaiipanapu Tpancdopmaunacy; 3-
KaHAMHLIMH aHTHOHOTHIH KYIIHIraH 03HKa MYXHTHA TaHIal; 4-pereHepauns

TakoMHINAWITHPHIraH O -36HH I'€HH TPaHCHOPMALHA YUyH KY/UIaHHIAIAHTaH
TopHMHr T-JIHK kucmura wionnanrad. ILIyHMHrZeK, BEKTOp KOHCTPYKLHA
kHOHAa 3HAOCHEepM-00KC XaM OynMO, y o -3eMHHHHT ypyFaa TYKHMara Xoc
JMPECCHACHHH 1o3ara KeJITHpanH. Vrkasunrau TaJAKHKOTJIapaa
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TAaKOMMJUTALITHPHITAH O -3€HHH reHH OunaH TpaHchopMauHanaHuo, TH3HH GunaH
OOMUTHATaH MAaKKa)KYXOpH YCHMIMKIApH ONUHraH. MoaudHkauus KHJIHHraH
OKCHJI TPaHCreH MaKKaKyXOpH YCHMIHMrH ypyriapuaa (aon  cHHTe3naHamM.
Harwxana 1OHMHHHr cH(aTH AXIIWIAHIaH MaKKaKyXOpH TH3HMIApHHH OJIHIUTA
myBaddak Oynuuau. KeitmHyanuk Oy TpaHcreH TH3MMJIap aHbaHaBHH CelleKLHs
ycyJuiapi €plaMHa AHMH HaB Ba Qypraiiap oNHuIIa KY/UTAaHHIHIIH MYMKHH.

Tpancren Oyroo# YcumaHMkIapd xXam Wy kabu ycymnap €paaMuaa OJHHIaH.
VCUMIIMK TeHOMMIa TJIOTEHHH OKCHIH  IOKOPH MOJIEKYJAP CyOOMPIHIHHHHT
HYKJIEOTHA  H3YWUIMIH  Y3rapTHpHAuO  MoaudHKauHs  KHJIHHraH  TeHH
KHPHTH/IraHJa, MOAM(HUKAUMANaHraH OKCH/UIAp CHHTE3HHH ¢aosuialiTHpaad Ba
TErHLUIH 3aXHpa OKCHJUIap TapKHOHM Ba AapaxkacHra TabcHp 3THO, Oy OyFHOHHHHI
JI0H cudaTHHH AXLIHIALIra OHO KenaaH.

OKcHIUTap TApKHOMHH AXIIHIALIHHHT SHA 6Mp ycynu Oy OHp mayianH Ba MKKH
NaUTATHWIAPHUHT  3aXWpa OKCH/UIapH TeHJapH M3YWUIMIH  acocHza XHMep
reHJIapHH KOHCTpyKuusanawaup. ByHna nactnabku matepuan cudartvaa apna
ropaedHu Bl Ba mykkaknunap nerymuuu B4 rewnapunan doiinananungu. bynna#
XMMEp TreHra 3ra KOHCTpykuHMa (Kypwima) OWIaH TaMakH YCHMIIHTH
TpaHcHopMaLHi KWIHHHO, TpaHCreH YCHMITHKIAP TH3UMH OJTHHIaH.

lynnai Kuiaud, reH MyXaHIHCIHIH ycyiiapd €paaMuaa QOHIH 3KHHIapHHHT
3HOOCNEPM OKCHJUIAPH TAPKHOMHH Y3rapTHPHIIHH aManra OLUHPHLI MyMKHH 3KaH.

[lIyHuHraek 3axupa OKCH/UTAPH Y3rapTHPWIraH YCHMIMKIAPHH OMHLI OHiaH
Oupra TpaHcreH yCHMIJHKIapaaH “o3Hkafon” BakUMHanap Hiwiad YMKapyBuYHIap
cupatHaa Xam oiganaHdml MyMkHH. Macanan A-G  MMMYHOMJIOOYJIHHH,
JHTEPOTOKCHH, BAaOOHHHT B-TOKCHHH, B-renarHTHHHr 1032 OKCHJIH AHTHI€HHHH
CHHTE3/IOBYH  TaMaKH, KapTOIlKa YCHMJHKIapH  onuHraH.  TpaHcred
YCHMITHKJIapaH OJNIMHIaH OKCHJLIap, XaHBOH Xy»KalipatapHiaH OJIHHIaH OKCHILIap
KaOM aHTHreHJHK Ba (PH3HONOTHK XycycHaTiapra sra Oynamd. XO03Hpru Bakraa
TpaHCreH YcHMiIMKNap €pnamuaa ojamja yupadauraH B renaTuTHra xapuud
BaKUMHAaNau (3mMiaur) cHHOBAAH YTKasunMokaa. byHnay kenud 4MKHO, TpaHcreH
youmnuknapaad ¢oigananud, kenaxakaa ap3oH Ba OHONOrHK (aon BakuHHaIap
OJIMLI MYMKMH, J€raH Xyaocara KeJHIl MyMKHH. '

3axMpa OKCHUIapH MoAu(HKALMANAHIAH AYKKAKIH-10H 3KHHIAPHHHHT
TpaHCreH WAKJUTApHHKU ApaTHil Gunad Gupra GHp KaTop MOHIIH YIKHHNAP, OHPHHYM
HapdaTAa panCHMHr MOH KHCIOTaNapH TapkHOMHH aAXwHiaul Oopacuiaa Xam
HJIMHH-TaOKHKOT Huiapy onub Oopunmokna. Panc ypyrnapu tapkuGuaa MoH
MHUKJIOPHHH IOKOPH OYiHIIM OWiaH XapakTepiaHaIH, aMMO YHWHI TapkuOuaaru
cneuM(dHK y3yH 3aHXKHPJIH 3pyK KHCIOTACH Ba IIYHHHTAEK, MTIOKO3HHOJNATHHHD
MHUKIOPH KYIUIMTH panc MOMHHHMHT TabM XYCYCHATH Ba O3HKIMIHra canbui
TabcHp 3Taad. ['en MyXaHaucnury €paamuzaa Ba CeeKUMANALL YCY/IapH OpKasH
PanCHUHI MOH KHCJIOTAlIapH MOJIEKYJ1aCH Y3YHJIHIHHHM Ha3opaT KWiHO, apyk
KHCJIOTAaCH YJIYLIHHH KamailTHpYBYUH Ba panc MOMHHHHI CH(ATHHH AXIINWIOBYH
reH KHPHTHIraH HaBnapH Aparuirad. Ly kadu Tyiinnmarad 60F1apHHHT MHKIOpH
FOKOpH OynraH MoaudpHKauuanaHrad Mol KHcioTanap onuw 6yiH4a uunap onuo
Oopuimokaa, Oy AHMH, KHMMATIH MOI KHCIOTANap KHC/IOTanap CHHTE3NIOBYH
YCHMIMKIIAp OJIMLI HMKOHUHM Gepanu. Bynnan TawkapH, YeHMIHKIap Tapkubuaa
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MOH KHCJIOTaNap TapKHOMHMHI Y3rapHilUH, yJnapHMHr OMp Karop XawapoTjapra,
NacT Xapopar TabCHOHIa YHABMIHJIMIHHH OLIMPHILH aHHKNal TaH. '

2001 #mnpma MOHM KHCNOTalapH TapKHOH MoaM@MKalUWAJaHraH cos, parnc,
MaKKa)KyXOPHMHMHI TpaHCreH YCHMMJIMKJIapH HaBlapd Jaja CHHOBJIapHIaH
yTKa3zWIIH.

Veumauknap  ¢ortocunres  daonnurnnn  owmpum.  CeNeKUMAHHHT
MCTHKOO/UTH HyHanuuinapuaaH OMpH - Oy AHIH HABJIADHHHT XOCHJIAOPJIHIHHH
omwupumavp. KyHunary iyHanuuuiapna ¢gorocHHTE3 ()aoJUIMMHHH OLUMPHII Ba
anoxHa MOAJalap CHHTE3WHH KyTapHILJa TeH MYXaHIHCJMCH HILIapH »Kajaan
oTHO OOpHIMOKIA.

DOTOCHHTETHK (AOJUIMKHHM OLIMpHLIAA YCHMIMKIAp (OTOCHHTE3HHUHT C;
reidra Cs PreHHHH KHPHTHII HYHanuIK OYHHYa W3NaHHLI amajira OLUMPHIMOKIA.
Makkaxxyxopn ¢oTocHHTe3 TH3HMH Me3odwur ©Oaprimapu  Xykaipacuiaa
aTMocgepa CO: ¢ukcaumscHaa HIUTHPOK 3TYBYH
¢dochoeHonnupyBaTkapbokchnazaHHHr C4 reHd KIOHIaHOH Ba arpodbakrepHs
TpaHcopmaumacH TH3uMH (PEPS) opkanu wonu ycumnuruHuHr C; resura
yrkazwnau. OJIHHraH TPaHCreH YCHMITHMKJIAPDHMHT TaxXJIWIH LIYHH KYpPCaTIHKH,
WoNK Xyxaipacuna depMeHTIap (GAOTHTH MaKKaKyXOpHHHKHra HucOaTtaH 2-3
bapaBap rOKOopH OynumM, d¢orocHHTe3  (hAOSTHIHHH Te3namTHpHO,
XOCHJIZIOPJIMKHH OLIMPHILTa ONHO KeJraH.

DOTOCHHTE3 Kapa€HMIa MIUTHPOK 3TYBUYM TEHJIAapDHHM KIOHJAll Ba ynapAaH
GofinanaHuIMIaH TallKapH, XykaHpaJa X/IopomjiacT MHKIOpPHHH Ha3opaTr
KHIYyBYH Te€HJIap XaM akpardHb osnuHrad. ByHpait rewnapnad dodnanaHuim
boTocHHTE3 napakacHHH Yy3rapTupuwra oau0 kenand. Bowkaya EHOOWIMIL
OPKaJlH 3ca Xap OMp XJIOpomiIacTAaru XJopoWIIapHHHT MHKIOPHHH OUIMpHIUra
spHwMiarad. fva a/b xiopobwulapHu cneuHHK Tap3ga OHPHKTHPYBYH
MOAH(HKalLMsNAHraH OKCHUIap onMHraH. TpaHcreH Ycumiukiapaa 6y oKcHsuiap
JKCIPECCHACHHHHI aMajira OLIMPWIHIUKM OMOMacca MHKIOPHHHM Ce3WapiiH
Japaxkana Kyne{Huura oado Keanu.

Onu6 GopwnagrraH HUUIADHHHT OOLIKA MYHATHIUM TpaHCreH YCHMIMKIapaa
MeTabONM3MHUHT  Y3rapTHpHIl OwnaH OGornukaup. Makkakyxopu yriepon
MeTabOoNM3MH perylauMacHaard acocuii depmenti caxaposodocdarcuurerasa
(SPS-ren) FEHHHH OolIKa  YCHMIHKnap reHoMura KHpHUTHIraHaa,
YCHMJIHKIIADHHHT YIJIEPOA AIMAIUHHYBHIa TabCHP 3TaAd Ba XOCHJINOPJIMIHHH
owwnpany. XO3WPr¥ BaKTAa MOMHMIOP, KAPTOLUKA, panc, FY3aHHHT LIyHIai
TPAaHCIEH HaBJIapH OJIMHIaH.

1999 —2000 #wnmnapna TpaHcreH ycumiMkinapaad d¢ofpananvm pyxcat
stunrad AKLI, Kanama Ba sdHa OMp kaHya wWwy KkabH Mamuakatiapia
XOCHIAOPJIMKHH OLIMPYBYH Ba XOCHI OyiraH MaxXCyNOTHHHT cHGaTrHHH
SXIIWIOBYH TYPJIM XWI reHnap TpaHCOpMalMs KHIMHIAH MaKKaXyXOpHHHHT
erTuTa, OYFAOHHHHr OHMTTa TpaHCreH HaBNapH Jana CHHOBJIApHMOAH VTKa3HIHO,
KHLLIOK X}>KaJIMIH HiIwiad yHKapyaa goinanaHuiIMoKaa.

Veumnuiiap  XOCHIIOpAMrM  Ba  CHATHHM  OWIMPYBYH reHJIapHH
TpaHc(hopMaLMA KWK 6nnaH 6upra 1998-2001 iiwnapaa TiwkopaTtoon TpaHcreH
ryJUIapHHHI JacTabKH TYpTTa HaBH OJIHHraH 6ynud, ynapra ACC- cuuTerasa
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FeHH KHPHTWIHIUM HaTWXKacHAa ryjulalll Kapa€HH Te3NalUTHPHJIraH YHHHHIYJ
HaBH Ba aHTOUHAH OHOCHHTE3H Y3rapTleU]l‘aH FeHJIH y4yTa (HKKHTa YHHHHIY]l Ba *
OHMTTa XpH3aHTeMa) rynnapH rynKypFOHHAArH TOXKHOApriIapHHHHT HOAaHbaHaBHIA
paHrnapuHH onuuira Mysaggak oyauuira-.

Anaduérnap
1. llleeenyxa I1.M. Cenbckoxo3ssiicTBeHHas OuoTexHonorusa. -M.: «Bsicluas
wkona» 1998. - 415 c.
2. ApromoHOB A.Jl. BHOTEXHOJIOrHA arponpOMBILIIEHHOMY KOMIUIEKCY. -M.:
«Hayka» 1989. -157 c.
3. K.JaBpoHoB. BHoTexHONOrHa: HIMHIL, amanuii Ba ycnyOui acocnapu. —
TomkenT: 2008. -504 ¢

Mas3y — 9. [NepOuunaiapra YyHaaMJaH TpaHCreH MeBa catzaBoT
IKHHJIAPH 0J1HLI
Pexa:
1. lepOuumanapra YHaAaMIH YCHMIHKJIAP OJTHIIHHHT HYHAIHILIADH

FepOuumanapra 4YHIAMIH YCHMIHKIAD OJHIOHHHI  HYHAJHULIApH.
CHMJTHK/IAp OMOTEXHONOMHACHHHHI acOCHIl fiyHanHLIapuaan OUpH repOHUMANap
TabCHPHIa YHAaMJIH MaJaHHi YCHMIHKIAp onuwanp. ['epOHLHAIap KEHr TabCHp
criekTpura sra ©Oysiu0, Oerosa YymiapHH iiykotagu, wy OwnaH Oupranukaa
3KHHJIapra XaM caJioMi TabCUp KypcaTazH.

Cepbuumanapra yupaMiaM YCHMIMKIApD ONMII  HKKH #YHanHwga osub
Oopwiaau: OupMHuYMAaH, repOMUMANApra YHAAMIH YCHMIHK IIAK/UIADHHHHT
TYFPUIOAH-TYFPH  CeJIeKUMsCH (acocaH, repouuMara YMOaMJIH YCHMIHKIApHH
€BBOIM TypnapH OMIaH YaTHWITHPHLI OPKalH), HKKHHYHIAAH, 3KCNpPECCHACH
repbHuMAra 6apaoLTHIHKKA ONHO KEeNyBYH FeHJIapHHH KYYHPHO YTKasHi Hyau
OwnaH TpaHcreH ycumiHkiap onuuw. [epOuunmlapra 4YWAaMJIH TpaHCreH
YCHMAMKIAp Onuwaa repOMUMAIApPra YHAAMIWIHKHH 103ara KeNTHPHIUHWHT
MOJIEKYJIAp MEXaHM3MJIapH, LIYHHHTAEK Oy XycycHATHH GenrunoBun Gakrepus Ba
YCHMNHK reHJapHHH akpaTHO ONMII TYFPHCHAArH MabJIyMOT/Iap Ha3apHil acoc
Oynub XH3MaT KHIaIH.

[CepOHUMANapHHHT  TAabCHpH  YCHMIMK  Xy/kadpanapd  MeTaGonH3MHHH
TYXTaTHO KyHMIL oOpKanu HaMoEH Oynaau: OHOKMMEBHH Kapa€HNapHHHT
HHrHOHpNaHMWM (TYXTATHAMLIM) JHC aBBano, ()OTOCHHTE3HHHr  (aTpasH,
CHMa3HH, JMYpOH) Ba amuHokHcnotanap (raudocar, cCyabQOHHIMOUEBHHA,
6nanodoc) CHHTE3HHHHI HHrHOHpaHHWKAA ¥3 HpoaacHHH TonaaH. ["'epOuuuara
YHIAMIWIHK YHHHr ¢depMeHT-HHIWOH OunaH  yxwawnurd Ekd  repOuuma
MOJIEKYJIACHHH 6€BOCHTa HHrHOMpPAHHILH HATHKACHAA KeJIHO YHKaH.

Xyxa#panap CeJleKUMACH YCY/JH OpPKalIH NETYHAHHHI MYTaHT TH3HUMJIApH
ApaTHIIraH, ynap raudocar repouumanra 20 kappa ungamanpokaup. LyHuHraek,
GepanuHr 600 MkM L ¢ocdHHOTPHLMH repOMUMAH HIITHPOKHAA YCHIUra
MOC/IalUraH Xyakpa CycneH3HACH OWIaH cCeJleKUHs KHIHHHO, 4YHAaMIH
TH3UMJIAPH ApaTHIraH.
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[eH MyXaHIMCIMIH ycyinapH €paamMHaa repOMuHiap TabCHpHra 4YHaamiH
VCHMJIMKIAp ApaTHLAA TOJEpaHTIMi (IOKOpH  Japakana  4MAaMIIHIIHK]
MEXaHM3MJIapHHH YpraHHLIra acoc/iaHand Ba KyHHaarH OOCKHMYJIapHH y3 HuHra
oNadM; VYCHMMIMKIAp XyKaHpacHJa repoOMUMAIAp TabCHp 3TaguraH HHLIOH
aHMKJIaHagW, 0ab3H repOMUMIUIAap TabCHPHMra YHMAAMIIH, PE3HCTEHTJIMK TEeHJIapH
MaHbau OynraH ycumiuknap, Oakrepusnap —TaHnaHaad, Oy  rewnap
HOaeHTHOHKaALHA KWIHO  ONHHHO, aKpaTWnaaM, KJIOHJaHaOH, TPaHCreH
KOHCTPYKUHAJIAp APaTHLI YYYH YJAPHHHI 3KCIIPECCHACH YpraHuIanH.

ATpasuH repOMLHMAMHUHT TabCHPH pbcA TeHH TOMOHHMIAH KOIHWpJiaHadWraH
xyoporiact MembpaHacH okckiaM (Q ) Ounan OMpHKMILIMra acocnaHan. pbcA
reHd 6an3u GeroHa YTinap reHOMMAaH aKpaTHiraH. AHHKIaHMLIK4Ya, repbuumara
YMAAMITHIMK pbcA reHMaa HyKTali MyTauus 103ara KeJHiu 6unaH 60FmHK 6y1u0,
Oy OKCHJ TapKMOMZArd CepHH aMHMHOKHCIOTA KOJAMFMHM T[IHUMH OuaH
aIMallMHKIIKMIa oMb Kenagu. ByHnmai anmamuuuin Qn OKCHIMa repOHUHAHH
()epMEHT — HHLIOH OMnaH OOFNIAHHIUMHHHIT KECKHH KaMaHHILHra oNud KeslamH.
Hartwxkana  repObuuuara  4MAaMIIHIIHK naiao oynanH. Yeumnukiap
TpaHC(OPMaALHMACH Y4YyH MYTAHT pbcA reHH BEKTOp KOHCTPYKLUMAra KHpHTHIMLIH
HaTHXKaCHla aTpa3HHra YHIaM/IH TPaHCreH YCUMIIMKIIAp OJIMHIaH.

AWHaH wry Hapca, spHHM, E.colinMHr aroA renw komupnadnuradn EPSP —
CHHTETa3a OKCHJIHIA aJRHHHHHHI aprHHUHra aaMalldHHIIH Tydainu raudocar
repOMUMAM TabCHPHTa YMIAMITMIHK OENTMCHHH 03ara KeNTHPHLUH aHHKJIaHraH.
by aca myraHT aro4 redu OmnaH TamMakM, NMOMMAOP, KaHI JiaBJiard, KapToOUIKa
VCUMIIHKJIapH Xy)kaHpanapura TpaHchopmalus KMIHII Ba repbuuuara yHaamiu
TPaHCreH YCHMJIMKIIAp ONHII Y4YH (oHaanaHuiraH.

Veumnuk reHomura GakTepusHMHr bar TeHMHM KupuTHaranma BASTA
repoMuMAHra YMAAMIMIHK Kenub6 uyukand Ba Oy reH KoaupnaiauraH -
¢dochHHOTpHUMHALETHITPaHChEPa3a OKCHIH repOHUMAHHHT (Ao KOMIOHEHTH
(oCchHHOTPHUHHHH alIETHINALIM Ba HATWXaJa YHHHI HHAKTHBALIMACHHH l03ara
KENTHPHIUK arukiadrad. Ly tapans wonu (1995), maxkaxkyxopu (1995), 6vrnoi
(1994) Ba Oomka YCHMMJIHKIADHHHT TpaHCreH Hapnapu onuHraH. CYHITH
Bakmiapaa bar- reHH TeH MYyXaHJMCIMK BEKTOpNAapHia CeJeKTHB Mapkep
cudaTuia KyaHWIMOKAA.

Lonu reHoMHura B. subtilus 6akrepuscHaaH aKpaTuiaraH
nporonoppMpHHOoreHcHHTeTasa  (Protox) depMeHTHHH  KOAMPJOBYM  IeEH
KHPHTHITaHH/A Y TPAHCTeH YCUMJIMKHHHT JHGeHHWIdGHUp KaTopH repOHumMaiapura
YHOAMJIMJIMTHHH  owMprad. byHna aHTHrepbuuMa TabcupH  MeXaHH3MH
KypcatiiraH: Protox OKCHJIIM 3KCMPECCHACHHHHT OIIMIINM repOHUMI TabCHPHHH
HeHTpauiaiaM, Oy 3ca yHma repOMuMAra YMOAMIWIMKHH opTHlMra ca6ab
O6ynanu. KHpHTHIraH reH HycxanapH COHH Ba 6apIOLUIMNHMK JapaXkacH ypracuia
¥3apo TYFpHAAH-TYFpH OOFTMKIIMK OOPJIHIH XaM aHHKJIaHIaH.

Xo3uprd Bakraa lllumonuii Ameprka Ba EBponana repOuuuanapra ynaamiis,
MaKKa)KyXOpH, Fy3a, WIOJH, cOs, OYFIOH, KapTolIKa Ba NMOMHAOP, 3HFHpP Kabu

LIUTOK XY>KaJIMCH Y4YH acocHd OynraH akuHnapHMHr 20 ra SKHH TpaHCreH
E;anapunaﬂ ¢oiinananmura pyxcar atwirad. KysnynHaid, kava nasnaru Ba 6ab3H
YJUTH 3KHHJIAPHHHT TPaHCreH HaB/lapH Jlajla CHHOBJIapHaaH YTkasunmokaa. Jlyné
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6yHuua repOMuMuIapra OapAoOLUIH TpaHCreH YCHMIMKIApPHHHT HaB  Ba
Oyparaiysiapy 34 Mnad. rekrap epra 3kwiand. By yMyMuid 3KAHNAp IKHIAaAHraH
MannoHnapHuHr 80 %M HH TALIKHIT 3TaJH.

YMyMaH onraHaa, TpaHCreH YCHMIIMKIIApHH OJIHIL OHOTEXHONOTHAHHHT JXaaat
pHBOXKJaHaéTraH MHyHanumiapyaad Oupugup. [eHeTHK MoaudHKaUHAIAHTaH
yeumnuknapaaH ¢oiaanaHuil pyxcar 3THiaraH Mamnakartnapaa 2001 AwiaHMHT
dbeBpan okura kenu0d, 18 Xungard 3KMHJIApHHHr 78 Ta TpaHCreH HaBnapH Aaia
CHHOBIApPHIAH YTKa3WIAH Ba arpoTHKOpAaT MaKcaanapuaa (oinanaHiiura pyxcar
3TUJIAH.

Apnabuérnap
1. Llesenyxa IT.H. CenbckoxossiictBeHHas OuoTexHonorus. -M.: «Beiciuasg
wkona» 1998. - 415c.
2. ApromoHoB A.Jl. BHOTeXHONOrHs arpoNpOMBILLIEHHOMY KOMIUIEKCY. -M.:
«Hayka» 1989. -157 c.
3. K.daBpoHoB. BHOTEXHONOrHs: HWAMHIL, amanui Ba ycayOWid acocnapu. —
TowxkenT: 2008. -504 ¢

Mas3y — 10. @uTonaroreHJiapra YHIamMJH TPaHCreH
YCHMJIHKJIAD SpaTHII YCYJ/UIApH
Pexa:
1. e MyXaHOHCAHIHAA KAacaara YHAAMAH YCHMJIHKIAD SAPATHIIHHHT
ycyJanapu

I'eH MyXaHIHC/AHIHAAR KAacajira YHAAMJIH YCHMJIMKIAD SPATHUWHHHC
yeyanapu. GUTONaTtoreH TabCHpapra KapLiH YCHMIHKIapaa OHp KaHYa XHMOS
peaKkuHsIapd MeXaHM3MJapH Ky4ra KHpaau. Bywaa YCHMAHKHHHT aon kaBoG
PeaKUMACH MKKH acoCHi ifyHamHwaa 6opHwH MyMKHH: OHpUHYHAAH HH(peKuHara
’*aBo0aH MaTOreHJIapHHHT Xaér (aoNHATHHH YEKJIOBYH, Y/lap YUYyH 3axapiH
6ysnraH GMpUKManapHHHI CHHTE3H OolaHanH Ba HATHXKAAA YJApHHHT XaloK
6ynummra onud kenanu. MKkMHuMaaH, Xumos kaBodH cuparuna CTPYKTYpaBHit
TYCHKIap ApaTthiHo, Oy TYcHKIap YCHMJIMKIAGpHHHT 3apapiaHHuLUM, NaToreHiiap-
HUHI TapKaJMIUHHH OJNOHHH onaaH. By aca Xy’KaHpa [EBOpPNApHHHHI
AMrHUUKAUMANAHHLWK EKH THAPOKCHNPOIHHra 0O rIHKONpoTerHanap Ba 0OLKa
OMpHMKManap XdcoOHra MyCTaxKaMJIAaHMIUM OpKa/IM amanra owaad, ynap
OKCTEHCHHIap fed aranud, TYKUManapHH (MTOMAaToreHaap TOMOHHAAH
LIHKACT/IaluMAaH XHMOs KHIA[H.

Bupyc, Oaktepus, 3amMOypyrnd HHpekuusnapra xapoban cneudduk PR
(pathogen related proteins), myHHHrOEK yiap opackia Xap TOMOHJamMa MyKamMMal
ypraHuirad XuTHHasa Ba 31,3 rIl0OKOHa3a OKCHJUIApH HHAYLMPJIaHAIH.

By ¢epmentnap 3amMOypyr Ba Gab3u OakTepHANAPHHHI YCHIIHHH TYXTaTalM,
YJIJapHHHT XY’KaHpa I€BOPHHH KHCMaH IHApOIH3NaHaH.

XHTHHa3a Ba IIIOKOHa3a OKCHJUIAPHHMHT (QYHrHUMIIapra TabCHPH, Xamuia
ywly OKCHIAPHHHI alOXHIa TreHnap TOMOHHAAH KOAMpPJIaHHLIMIA OHMI
MabiaymoTiap Kymiab Ttaxpubanapaa aHuMknadrad. [LIyHHHr yuyH XHTHHa3a Ba
IJIIOKOHA3a reHsiapH (uTonaTorewiapra yMaamiH TPAHCreH YCHMIHKIAP ONHLI
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OViHYa reH MyXaHOWCIWIH TaaKHKOTIapuaa ¢oinanaHWiIMoKaa. X03Hpri KyHaa
KYMYWIHK YCHMIIMKIGPHHHT XHMTHHAa3a FeHH TYTYBYM TpaHCrcH YCHMIIMKIApH -
TaMaKH, Fy3a, MaKKaKyXOpH, MOMHIOP, KapTollKa, 6ena, 1oy, TypHernc, panc Ba
fomka ycummuknapHuHr CaMV 35S npomMoTopH HaszopaTHAa XMTHHa3a FeHHHH
3KCNPECCHANIOBYH TPaHCreH HABNApH ONMHraH. By ycumnuknapaa 3amOypyenu
uHbeKuMANapra YHAAMIWIHKHH Hadakar saboparopus wapouTHaa, Oaiku nana
IIapOMTHAA XaM Ky3aTHiraH. ByHJIaH TallikapH, XMTHHa3aHHHT [JIIOKOHa3a OHnaH
OMprajiMknarH TabCHPH CaMapajoOpJjHrHd IOKOpPH Oyfanmy, LUYHHHI YYYH HKKana
FeHHH TYTYBYH TPAaHCTeH YCHMJIHKIAp >KyJa KaTTa arpOHOMHK axaMHuATra 3raaup.
XO3Wprd BaKTAa TaMaKH, parnc, IOMHAOP, KapTOLIKAHHHI Rhizoctonia ra,
TamMakHHHHr Cercospora nicotianara IOKOpH Japaxkaja 4YHIaMJid TpaHCreH
YCHMJIHKIIapH OJIHHIaH.

OyHrHUMA TabcHpra ara 6ynraH Oowka rypyx OHpHKManapH-rypyxura nact
Monekynap (40-50 x Jla) oxkcwutapaaH HOopaT YCHMJIMKIAPHHHI LHCTEHH
OKCHJUIapH, ranakTypoHasa HHrHOHTOpnapH, ycuminuk aedeneznapy, MF — okcui
rypyxnapu. By OKcHJUTapHHMHr OapyacH ojaraa YCHMJIHKJIaDHMHT TYPJH XHII
3ambypyFiH Ba GakTepHs HHGEKUMIApHTa YHAAMIMWIMIHHYE cneuduk 6yiMaraH
Xonharjaa olMpanu.

Ma3kyp OKCHJIHH 3KCIpPECCHANIOBYH TPAHCreH YCHMIIMKIAp 3aMOypyFiiH
MHpeKuHANapra KaHmail napaxana uuipamiu 6ysca, Bupycnu HHpekuusnapra
HMcOaTaH XaM XyAOH IyHAaH XycycHsaTra ara 6ynaau.

Bupyc — ycumnuk MyHocabaTH >kapadHHHHM ypraHuiu ModaliHHia KyJa Kyn
ycyiunap KysuianwiradH. dakatruHa 6Mp kaHya ycyJulapHM OMpraivkna KyJjuiail
OpKaJIHTHHA BUPYC/IH HH(pEKUHIapra YMaAaMiIH YCHMITHKIIAp OJIMILTA 3pHILMIITaH.
Cyurrn Hwulapna Oy HyHanMmiaa ce3wnapid CWDKHLWI mnaidno O6ynau, Oy
FT€EHOMHHHI  TY3WIHIUHHH Ba  TaWKWIUIAHULWIWHH, BHPYC  TIEHJIAPUHHHT
GYHKUMANAHHLIMHHHT TYJIMK YpraHuu OwiaH OOFIMKIOHMpP. XO3HPrH BaKTAa re
MYXaHIHCJIMTH TEXHOJIOTHACH acoCHAa BHPYCHH MH(peKuusnapra YHIamiIH
TPaHCreH YCHMIMKIAP OJIMIIHHHT TVDJIH YCYJINapH MaBxkv1, Oy aca BUpYC KOAHFH
1033 OKCHIIH reHH 6HnaH TpaHc(OpMalMs KWIHHTAH TPaHCreH YCHMIIMKIAp OJIHLI
UMKOHHHH Oepany, HaTHwkana HHGeKuMs YTHIIWHHHT KaMmalulUIMra Ba BHpYC
KYyNaiHWHHH TYXTaTHIOWMra onaud kenanu. Maskyp ycyn OuwnaH Tamakd Ba
KapTollKa YCHMJIMKJIapUra TaMakH MoO3aMka BHUPYCH OKCHWI KOOWFH TeHHHH
TpaHCOpPMALMs KHJIMIL, TPaHCreH YCHMIMWKIAapaa TYPFYH aHTHBHPYCJHK
XYCYCHATH Naiino 6ynuiumnra onub Kenrax.

XO3HpPrH BaKTAa TaMaKMHHHr Hadakar TMB (TamMak# MoO3aWKa BHpPYCH)ra,
O0ankH KOBOK MO3aHKa BHpPYCHra XaM 4YHIAaMJIH TH3UMJIapH XaM OJIHHIaH.

YHHHIAEK, KapToulka Ba MAaKKaXYXOPHHHUHT OapriiapyHMHr OypajMuIH
3MpyCJIapHra, apnaHHHI MaKaHANMK BHPYCHra YHOAM/IH HaBJiapH XaM OJIHHTaH.
OBOKHMHT y4asa BHUpycra XaM YHJaMJIH HaBH OJIHHTaH Ba KWIMOKAA.

[TaTorennapra yngamin YCHMIHKIIAP OJIMIIHHMHT sHA 6Mp ycynH - 3aMOypyF Ba
MHKpoOJiapra Kapiuu TascHpura ara 6¥nran ¢uroanekcuunap 6HocuHTe3H (iynH)
¢epMeHTNIapHHH  KOOMPJOBYH  TEHJApMHHHI  YCHMJMK  Xyxalpanapura
TpaHcdopmaumscuaup. By reHnapHM KapTollka Ba MOMHAOP YCHMIIHKIapHra
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KApUTHArasna, ¢urodgropo3 Ba (ysapHo3ra, TaMakHza 3ca KyJpaHr YHPHLU
K1CAJUTHKJIapHra Kapuy YHOaMITHIHK Ce31 apiii fapakana OpTraH.

XO03Mpru KyHaa kaprowkaHuHr Y BupycH (PVY)ra Ba Gapr Oypanuim
(PLRV)ra BHpycnapHura 4Y1aamis 4 Ta THKOpaTdorn TPaHCreH HaBlapH, KOBOKHHHI
ydTa BHpycra Xam OHp BaKTHMHI ¥3HIa YMAaMJIH HaBH, NManasHHHT ailaHACHMOH
BupycH (PVY) ra ynaamnu HaBnapH sparuiraH.

Anabuérnap
1. Ileeenyxa [1.M. Cenbckoxo3siicTeeHHas GuoTexHonorua. -M.: «Beiciuas
wkoya» 1998. -415c.
2. ApromMoHOB A.Jl. BHOTEXHONOrHs arponpOMBILITIEHHOMY KOMIUIEKCY. -M.:
«Hayka» 1989. -157 c.
3. K.daBpoHOB. BHOTeXHONOrHMs: WIMHI, amManuii Ba yciyOWit acocnmapu. —
Towkent: 2008. -504 c

Mas3y — 11. Ctpecc TabcHpaapra 6apaouii TpaHcre
MeBa-ca03aBOT 3KHHIAPH OJIHIL
Pesxa:
1. Mega-ca63aBoT JKHHJIAPHHHHI CTpecc OMHJLIAPDHIA YHAAMJIHJIHIHHH
OLIHPHII YCYLIApH

MegBa-ca63aBOT 3KHHAAPHHHHI CTpecc OMMJJIADHIa YHAAMJIHJIHIHHH
OLIHPHII YCyIapH. ATPO(-MyXHTHHHI KYPFOKYHJIHK, OPTHKYa HAMJIHK, KOKOPH
€KH nact Xapopar kaOu TabCHpJIapH, TYNPOK IMIYPIAHUIIH, KHCIOTATHIIHK
JapaXKaCHHUHI OIUMIIH CHHrapwiap KHUUIOK XYXKaIHK MaxcCyJIOTIapUHHHT
MabJlyM KHCMHHHHr HOOyn Oynmuiinra ca®a® Oynaau. LLyHHHr y4dyH cTpecc
TabcHpiiapra 6apaouH YCHMIHKIAp HaBnapHaaH (oHaanaHHLl KaTTa HKTHCOAMH
camapalop/IMKKa ara 6yaud xucobnanau.

YCHMIIHK/IapPHHHT KYTrHHA CTPECC XOJaT/iapra KYHWKHLI peakuuscH — Oup
KaH4ya reHJIapHUHT OMprajlMKiard y3apo MocJjallyByaH (CHHXPOH) TabCHpHra
oornukaup. LUy 6oxcoan reH MyXaHIHCIHIH H3JIaHHLWIApH Y4yH CTpecC OMHIIIap
TOMOHHMIAH Ky3rasaguraH OHOKHMEBHMIl skapannapnan (oiinanaHuil Makcaara
MyBOQHKOHpP. MabayMKH, Y30K BaKT CYB/IH CTpecC TabCHpHra yuparad
yeumnuknapaa Oup Katop coAaia Oprabuk MOACKyasp OHpHKManap-nposikH,
rnyuMHberanH Ba Oowka Moadanap TYIUIaHWO, yjaap OCMOPErynsTop Xamzaa
OCMOIPOTEKTOpJ1ap XHCOOJIaHaIH.

Yeumnuknap Ba GakTepHANAPHHHT CTPECC TabCHPNApra *aBoOH YXWALHIH
aHWKJIAHraH: MKKana XoJiaraa XaM Xy:kaipaaa OCMOMPOTEKTOP MOJIeKy/anapH
CHHTE3 OYNMHO, YHHHI TabCHP MEXaHH3MH LUMTOIUIasMa Ba arpo-MyxuT ypracuna
OCMOTHK TEHIJIMKHH lo3ara KenTHpHIU, OyHAAaH TallKapH, CTpecc TabCHpiap
IIApOHTHOA  OKCHJUIApDHH  KHCMaH  MyTaJWUIalUTHpHIIZAH  uboparaup.
OCMONpOTEKTOp MOJEKYJIaNapd CHHTE3WHHHI OHOKMMEBMHA HYAHM Yxwawmurd
cTpeccaapra 6apaouUUIH, TPaHCreH YCHMAHKIAp onHwaa GakTepHs rennapHaaH
dbornananni UMKOHHHH Gepanu.
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E. coli reHomunan crpeccra xaBob6 peakuuscH cudaruaa ro3ara “HKaaHra
NpOlIHH OHOCHHTE3H HynH  OynuO, ynapHHHr (epMeHTJIapHHH KOIHPJIOBYH,
MKKHTa proBosm Ba proA rewnapu axpartunrad. By ©Gakrepus reHnapHHHHT
3KCTIPECCHACH YCHMIMKIAD TE€HOMMAA NPOJMH CHHTE3WHH OIIMpHLIra oiud
kenradH. OJMHraH TPaHCreH TaMakd YCHMIIMKIapuJa Ha3opaT yCHMIIMKIapra
HUCOaTaH NPpOJIMH CHHTE3HHHHI OIUTaHJIMIH Ba TYIUIaHHO OopraHaurd Kaia
KHWIHHraH. TpaHCreH HMXOJUIapHMHI WJIOM3 Xocun Kuiuw Ba 20 r/a (350 MM)
MHKIOpAAard Ty3JH MyXHTAa XaM yca OJIULI XyCYCHATH cak/iaHHb KoJiraH.

I'MAIMHOETaHH CHHTE3WHH KaTanu3yIoBYM OeTaWHalbaerHaeriaporeHasa
(BADH) renu axpatu® onuHrad. By reHHH 3KCNpecCHANOBYM TPAHCreH TaMaKH
YCHMIIHKIIapH TY3HHHI FOKOPH MHKIOPHra YHAAMJIWIHK XyCYCHATHra 3ra OynraH.

FOkopn xapopartra Gappownunuk fad7 reHd OunaH OOFIHK OYnHO, y OKCHI
MOH KMCiIOTanapH Mertabonusmura Tabcup oTand. LlLlomMHHMHT  TapaHCreH
HaBnapuna Oy reHHMHI HHAKTHBALMACH HATH)KAacHAa YCHMIIMK IOKOPH Xapopatia
yca onum Ba MKKHM coatraya +47°C ra kagap 4MAaMJIMIMK OENrMCHHHM HAMOEH
KHJIHIIH MYMKHH.

XO03Mpru KyHIa ra3oH MaHCaIapMHMHI CYB TAHKHCJHMIM Ba LWIYpJaHHLIra
YHOAaMIIH TpaHCr€H HaBjapy Jaja CHHOBJAapHAaH YTKa3MOKaa, YJlapHH
KeHMHYaNMK (XapakrepnH OyHnad Oenruid HOKynail apoWT MaBxkKyld aOHOTHK
¢onra sra) maxapnapaa YCTHpHIL Ky31a TyTHIMOKAA.

Anabuérnap
1. Illepenmyxa IT.M. CensckoxossiicTBeHHas OGuoTexHosorua. -M.: «Bpiciias
wkona» 1998. - 415 c.

2. AptoMOHOB A.Jl. BHOTEXHONOTHS arpONpPOMBILLIEHHOMY KOMIUIEKCY. -M.:
«Hayka» 1989. -157 c.

3. K.JaBpoHoB. BHOTEXHONOrHA: WJIMHIA, amanuii Ba ycnyOui acocnapd. —
ToumkenT: 2008. -504 ¢

Mag3y — 12. I'enernk ax60poTHH GHP TOMOH/IAMA CXEMACHHH
HpoaanoBYH aKHAA
Pexa:
1. F'eneTHk axX60poT TAMMAHLINIA MACBYJl MOJICKYJISIP MEXAHH3MJIAP
2. TpaHCKPHNLMSA Ba TPAHCISLHSA
3. IHK cHHTe3H

AMepHKanMK onumiap YorcoH Ba Kpuk 1953 iimnpa  Y3napHMHHHT
ONIaMIUyMYJ1  AHTHIHKNAapH, AbHH JIHKHUHr HKKWIaM4M  CTpYKTYpacHHH
aHHKJIaUUIapH Ba MaTpHla CHHTE3WHH Tyl YHTHpHO Oepuuuiapu OunaH red
HHKEHEPJIHTHHH anoxuaa ¢an cudaTuaa pHBOK/IAHHILIKIA aCOC CONaUap.

JHKHHHT Ky1u cripany peruiikauus naBomuaa JHK unnapu 6yiu1ad ukkura
axpanany, Maxcyc (epmeHnT-nonumepnap oHa JIHKHHHr aHMK HYCXacHHH
Kyuupanunap. Harwxana Xyxaidpa OyauuuinM onaupad 2 ta 6up xun JHK
MOJIEKYJIaNapyd XOCHN O¥janu Ba yjapaaH OMpH Xy:kaipa OY/IMHraHaaH CYHr KH3
Xy»xa#para yranu. Kus Xyxafpa oHa Xy»aipa TalluraH ax00pOTHH TaLIHiiaH Ba y
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baxkapran ¢yHkumanapud Oaxapand. LlyHpai Kwin® THPHK  OpraHusm
XyKalpanapuaa ¥3uri. XoC peakuHds — MaTpHUAa CHHTe3l! pyi Oepan.
MonekynanapHuHr OHpM — MaTpHLA, HKKHHYMCH 3ca LIy MaTpHua acocuia
Ty3unanu. JIHK pennukauusicu, 6apua typaarn PHK Ba uPHKcrpykTypacura moc
paBHlUga OKCHJI MOJIEKYJIUIAPHHUHT TYIUIAaHHIUK, OynapHHHr GapyacH marpuua
CHHTE3MHHHI BapHaHT/IapH OYNHO, NOHMO HYKJIEHH KHCIOTAlap HIITHPOKHAA
aMasira olaau.

Xynnu ury MexaHuam 6unad PHKHHHT HHFHIHUIM amaira owanH, hakarruHa
2 Ta cnupan amac, Oanku OHTTa CNHpaIHHKH. By jkapaéH TpaHCKpHIUHSA
menunand. Jlemak, XyskaiipagarH axOOpOoT OKHMHHH MaTpHLA CHHTE3HHHHT
peakuHssiapu amanra owupani, abHH, JIHK penankauusicn (Mpcuit ax6opoTHH
KH3 XyKalpanapra y3aTHLl Y4yH Kepak), TPAHCKpPHNUMS (Xy»xaiipa sapocHaa H-
PHKHuu cunTe3n) Ba tpancasiumsa (pubocomanap &€paamuga w-PHKna okcun
3aHXKHPJIAPHHH HHFHJTHILH).

OpraHM3aMHHHI MpCHH XYCYCHATNApHHH V3rapTHpHWl OHIaH TpaHCreH
YCHMJIMK Ba XaHBOHJIAp ApaTHLI Ba YJIapDHH KIOHIALl HMKOHH TyFHJIIaH.

DykapHoTnap Xy)kalpanapHaard reHiapHH TY3HWIHIUHHH YpraHuil KJIOHIau
Ba JIHKuu Oupnawtupuiun metomiapura acoc conradH. OnMmnap TOMOHHIAH
oBaibOYMHUHHHHr 386 Ta amMHHOKHCnOTanaH Tyswiran wHQopmauuoH PHKcu
axpaTtH6 onuuHrad Ba ywoOy PHKHuHr 1872 Ta HykneoruwaaH 1158 Ttacuruna
OKCHIIHHHT 386Ta aMHHOKHCIIOTACHHH Ko[ulallH, wy 6unan 6upra 5’-yunaru 64 Ta
Hyxjeotua Ba 3’-yumarn 650 Ta HyRIEOTHA TPaHC/ALMHAIAHMACIHTHHH
aHuKnaHrad. H-PHKnaH osansbymuH reura Moc kenysu JIHK HycxacuHu onud
YHH  MasMumpaara SKOMNawiTHprawnap Ba YHH  FEcoli  XyxkaHpacuaa
KJIoHnawTHprawiap. ®pavuuanuk onumnap 3ca JIHK HycxacHHH pecTpHKTasanap
épramMuaa napyanaHMac/iMrHHM aHHKIaraHwnap, YyHkd ynap ywoby ¢epmeHTiap
TaHuiaurad 6 ta HykneotHmwiu JJHK KeTMa-keT/MrHHH ¥3una Tytmaradnap. 1977
Hunu  QpaHUMANHK onuMiap OBaTeOYMHHHHHr HH@opmauuoH PHKcu Gunan
TpaHcKkpubuManarmaiaurad JJHK rewomuna u-PHKnpa yunamaipurad Kuemnap
6op ne6 ¢apaz kwirawnap. [€HHHHT Y3NMyKIH TY3WIHIIH KeHMHYanHK Oowika
resHnapaa xam Ky3aTHJIraH.

Keiinnuanuk I[llamGon Ba KypuaecKMHM KypcaTHLUnapuya, OBanbOYMHH
renuHuur JHKcu u-PHK Gunan kuemad oupnawanu: JHKuuHr 7 Ta yyactkack
PHK ©Ownan rudpuanaumaiian sa MPHKna yupamaiiauran reHHuur yuwoy
ydacTKasapH HHTpoHaap aed atananu. MHTpoHnap oBanbOyMHHHH KOUTaHAMIaH
JHK kerma-ketnuruiu 8 Ta QparMeHT - 3K30HIApra aKpaTa/H.

Hurtponnap reHHuHr Mabiym OHMp KHCMMIA yupaiaw, Xakmu karra 6Ynu6
100 paH Oup Hewa MHUHr HykneorHmwiap »xydruoaH uOoparaup. Ypraua
XHcoOarania HHTPOHJIAp IK30HIapaaH Y3yHPOKIHP.

Xo3upraya ypraHuarad CyT 3MH3yBYHIAp, KylLuiap Ba aM(pHOUATAPHHHT TeHH
TY3WIHILH AXJIMT KYPHHHIIAA 3MACJIMTH aHMKIAHTaH, AbHH ynap JK30HJIap Ba
HHTPOHJIap/iaH Ty3wiraiavp. PakaTriHa rMCTOH Ba HHTep(epOHNapHHHT reHIapH
Oynpan mycracHoaup. SIXiauT 6ynmarad rewnap GyflapaaH TAalIKapH Xawopotiap
Ba auMTKWiapaa, xamaa JIHKcu Mmaekyn Ba aykapHoT Xysaiipaiap sapocuaa
KynasauraH BHpycjiapja TOIH/IraH.
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Anabuérnap .
1. Ileeenyxa I1.U. Censckoxo3siicTBeHHas OuoTexHosnorus. -M.: «Bbiciias
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Mag3y — 13. MeBa ca63aBOT IKHHJIAPH reH MYXaHAHCJAHTHHHHT
XaJl KHIHHMAarad MyaMmmMoJiapHs
Pexa:
1. Fen MyXaHAHCAHIHAA KeJakaKaa XaJ KHWIHHAQHIAH Macaiaiap

VeuMIMKIap res MyXaHIHCIIHTH ToOOpa TapakKHif 3THIIM OWnaH OMp Katopia
OMp KaHua MyaMMoJap Xail 3THIMail KonMokaa. ByHpait myammonapaaH OupH -
YCHMIIMKNIAp reHOMHra yi4aMM Karrta OynaraH rewnaphd (10 M.H.OK.AaH Kyn) €KH
OHp HeuTa QYHKLHOHAI FeH1apHH OHUp MalTHUHT ¥3HAa KUPHTHILHHHT KHHHHIIMTH
Ounan 6ormHKAMp. By TpaHcdopMmauus yyyH KyJUlaHHNAOMraH BEKTOPJapHHHT
XaxMH OwnaH OornHkoMp. CYHITH BakTiapAa YCHMIIMKIAp TpaHC()OpMauMsiCH
YuyH ¢olnanaHunagural KyNmyWIHK FeHJIApHHHT, alHHKCA, JYKapHOT reHj1apH
KaTTa ynuamra aranur (5 —15 M.HoK) 6unad axpanub Typaau. ByHnaH TalikapH
BEKTOp KOHCTpYKUMsANAp Y3HHMHI TapKHOMOA TaHJaHraH reHjapjaH TawKapH
CEJIEKTHB TeHlap XaM TYTHIUH 3apyp. bab3u Xonarnapna yiadamiiapHHH
KHCKapTHpHIU makcanuiaa reHHHHr kKJHK usuwinvruaad doliganaHdil MyMKHH.
Ammo, x/JHK — Hycxanapu in vivo marH y3dra Xoc criaidCHHr €Kd ojaTaa
OHMPHHYH MHTPOHAA CELM(HUK PEryIATOP H3UHWUIHKIAPHHHUHT HILTHPOKH cababu
Xap JOMM XaM KyJUlaHepMaiau. YCHMIMKIAp TpaHCHOPMALMACHHH YEKIOBYH
acocHH oMuWUlapiapiaH OuMpH - 3apyp Oenrd OMp Hewya rewjiap TOMOHHIAH
KOIHMpaHanH Ba OyHAaH XycycHATra 3ra 6ynraH TpaHCreH YCHMJIMKJIApHH OJHLL
A03Hp4a OMp 03 TEXHHK MyaMMoJiapra ara.

beroHa  reHJIapHHHT 3KCNPECCHACH MacajlacH anoxuja MyaMMo Oyaud
KYNHHYa MKKM — OewTa aBiOANaH CYHr AKTHB TPAaHCKPHILMANAHYBYH [eH
3KCMpeccHAnaHtILIad TyXTaiad. MaHTHKaH Oy TywyHapian XOonaup, YCHMIHK
Xy/KahpacH VY3WHHHr MerabosM3MH yuyH OeroHa OynraH, opataa OaxkrepHa
KeJIMO YHKHMIUra ara OKCHWIHH (aos (MacanaH, KywiH KOHCTHTYTHB 35 CaMV
NMPOMOTOPH Tydainu) JKCMpeccHANanaH. KynuHua, TPaHCrE€HHHHT
HHAKTHBAUMANAHHLIH PEryNATOP H3YWUIMKIAPHHHT METHJUTAHUILH EKH KaHCHIMp
OKCHJIHMHI MPOMOTOPH OWlaH ¥3ap0 TabCHPH HATHXKACHIA penpecCHsIaHHLIH
Tydaitnu ro3ara kenand. DByHpal  MHAaKTHBaUMs KWJIHHIA@H  TpaHCreHHH
(aoalITHPHIIHUHT HIOXKHM HYK. Bakr YTy OunaH TpaHcreHHWHr OyHnaid
“HHIAMAC/MIH HUHE YTHO KETHIIMHH TaXMHH KWIMII KHHHH, 4YyHKH Oy Oup
KaH4ya OMMJUIAp, XyMJlalaH, OKCWIHHHI M34YWUIHIM Ba YCHMJIMK TIeHOMMra
OMpHKaIMraH aHHK XKOiH OunaH 60FIMK. By MyaMMOHHM 3XTHMOU, OMp Hewa MapTa
paHcopmauuanal HynH OWnaH YCUMIMK rFeHOMHMAA TYPJAH XWI1 HHTerpaumus
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JKOHnapHura sra OMp XHJI BEKTOp KOHCTPYKUMAJIApH TYTYBUH TYpJIH TH3HMJIap
0K U GunaH Xan 3THII MyMKHH.

Tpancrenes 6yinya 0ud 6OpHIAETIaH HILLTAPHHHT CEKHH PHBOXJIAHHIIMAATH
acocHil cabab camapanu reHaapHH aKpaTHil, HAEHTHOHKALHA KHIHIL, reHaap
GaHkHHM ApaTHl OYiiMya o0nKO GOpHAAETraH H3NAHMILIAD PHBOXJIAHMIL
HapaKaCHHMHI  MacTJMrH Ba TeH MyXaHOHCIMIH  HIMHA  6a3aCHHHHI
YEeKJIaHraHJIHIrH OWaH OOFIHK OY/1HO KoMOKAa.
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Mag3y — 14. F'naponnTHk ¢epmeHTIAP BA epMeHT HHIHOHTOPJIAPHHH
CHHTE3 Y4YYH 7Kapo0rap reHJIapHH KHPHTHII OPKAJIH TPAHCIeH YCHMJIHKIAP
OJIHLII
Pexa:
1. Veumuank Xykaiipanapira renaapHs KHPHTHII
2. TpaHcreH YyCHMJIHKJIAPra reHeTHK MaTepHAJIAPHH JKCIPECCHSICH

Venmank Xy Raipanapira rewaapui KHpUTHIL. Y CHMINK XyKaiipanapHra
rEHJIap TYPJH yCcyJ1 OWIaH KHPHTHIAOM:

MKkku nannany YCHMIMKNAp yuyH TaOMHH BeKTOp, AbHH arpobakrepusiap
TJla3MuaacH Mapxyauup. Bup nannand YcuMmiHKIap ydyH XaM ywOy ycynaau
(orinpananunanm, NekHH Oy yCyJT 03pOK KHHHHYHIHKIAP TYFAHPAIH.

ArpobakTeppanapra HucbaTaH yHMAMIH OyaraH YCHMTHKIapAa aca redsap
6eBocuTa (u3MK ityn OwnaH kuputHnagd. bymap: Mukposappauanap OwiaH
«Xy;KYM» KHJIHII €KH OalnacTHK METOX; 3JeKTpOnopalHs, MOJH3THICHIJIHKOJ
Oounan mwnos depuw; JHKHM tunocoma Tapkuduaa yTrasuw a Gowkanap.

DHr KyJad MeToa MHKpozappauanap OunaH «Xyxym» KHIHIL METO[H

XxHcoonaHaau. [OKoOpM Te3nMkAa 3appauanap sapora  OEBOCHTa  KHPHO,
TpaHchopMauHs camapanopavriHd  owdpand. Ly ycyn ownan [HKra sra
Oynran  XyxalipaHuHr OowmKa opraHe/slaapy —  XJoporulactiap  Ba

MHTOXOHIPHAAPHH XaM TpaHcdopMauHaIail MyMKHH.

Oxupru BakKTIapaa KOMOMHAUHANaHraH TpaHc(opMalHs MeTroad —
arpoJIMCTHK METOMH XaM ApaTHIHO, amanaa Ky/ulaHuwimokaa. bynna 6erona JIHK
TYKHMara OMpop-OHp GM3MK Hys, MacaiaH OAUIMCTHK iyn OWNAH KHpHUTHIAIM.
Kupurunaérran JIHK na  T-JIHK Bekrop Ba Mapkep reHd, Xamzia
BHPYIEHTJIMKHHHT arpobakTepHan reHu GYNMIIK Kepak. YCHMIMK XykaHpacuia
BHPYJICHT/IHK T€HHHH BAKTHHYAIHK OJKCMPECCHACH OKCH/IAP CMHTE3Hra OJMb
kenamu. by okcuanap mnasmupanan T-JIHKuu T¥rpu kecud, yHH arpodakrepuan
TpaHC(OpMALMANArH CHHrapH XYKaiiHH reHoMura koitnawrupand. CYHr in vitro
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Jla TapKMOMJa Xy»KalpalapHHHI KYnaWuuH y4yH 3apyp OynraH (uMTOropMOHJIH
O3yKa. MyXMTHra 3Kkmnand. O3yka MYXMTHIOC OJarida TpaHCreH YCHMIIHKIIap
YHIAMITMITMKKA SPHLIMIIMA YYyH CEJIEKTHB MapKep OYJIHILH KepakK.

PereHepaius Kynpok kautyc 60ckHunaad cyHr pyi 6epaau. CyHrpa MyXuT
TYFpH TaHIai OJIMHCAa OpraHoreHe3 OouwnaHand. YHHO YMKKaH KypTakiap HJAH3
OepHLIH yuyH 60IIKa MyXHTra yTKa3uiagH.

TpaHcreH YCHMJHKJIApra reHeTHK  MAaTepHA/UIADHH 3KCIpPecCHACH.
Onumnap YCHMJIMK XyKaiipacra 6eroHa reHJlapHM KHpHTHII OyiiMua onub
fopraH TaOKMKOTJIapHaa AHIH XOAMCAnapra ryBox Oynaranaap. AHHKJIAQHHIIHYA,
Oup TaxpubauuHr Yy3uma O6up xun  JHK  KoHCTpykuuscH ~— OunaH
TpaHChOpMaLHAJIaHTaH TPAHCIeH KIOHJap KHUPHTWIAETraH IeH 3KCIpPEeCCHACH
6yhuya dapknaHap 3kaH. DKCIpeCCHs AapaXacH KyNrdHa omuulapra OOFJIHK
6ynub, y aHHHKCAa KMPDHTHIAETraH F€HHHHI AOpO XPOMATHHHH KaHCH KMCMHIa
Tywuuiura OOFIHMK 3kaH. byHnan Ttawkapu, sagpo redHomura JIHK
KOHCTpYKUHMsAJIAaHraHJa OMp KaHuya ¥3rapuuuiapra ydpaiad (QyruiHkaudsd,
HHBepcHA Ba ©.) Ba Oy I3KCNpecCHsHHHr nacaivura onubd kenaau. SHa
aHHKJIAaHMIOHYa, KYJUIaHWIaéTraH TpaHcdopMmauds npoueaypanapy XyxxaiuH
FeHOMH YUYH XaM 6edapk smacaup.

BHpWHYMNAH, TPaHCreHHH JKOWNALUWIIKM KaWCHOMp XyKaiiMH TreHHHH
OHpJIaM4YH CTPYKTYPAacHHH Oy3HIIM OGWiaH OMpralivkiaa yHH HHAKTHBALMAIaHoH.

HMkxkuHYMOaH, YCHMIIMK TreHOMHra reniap arpobakrepHan €kdH (H3HK
YyTKaswiraiaa TypJIH KYpHHHUIIJArH KaiTa Ty3WIHLUIIap, XaTTo XpOMOCOMa
(parMeHTIIapMHHHI TpaHCIOKaLHsACHraya Ky3aTHnand. BymapHuHr ©OapuacH
YCHMIIHK F€eHOMUHH HOpMaJl GaoJHUAT KYPCAaTHLIHHH Y3rapTHpaIH.

VCHMIMKKA Kepaki¥ reHHM TyTyBYM 7i-Tia3sMMa KeTMa-KeTJIHTHHH
KHPHTHIIHHHT 2 XHJI METONH SIpaTHJIraH:

l-MeToA — «OpanMK BEKTOpJiap» MeToaH (KOMHTerpatvB BekTopsap) — pBR
322 yyak Ta€kyacHaaH ¢doiaanaHMiira acocnanrad (8-pacm).

Ti-nnaszmunanar T-JIHK pecrpukrasanap épaamuna kecruianu Ba E. coli na
Kiownaw yuyyH pBR 322 mnasmupacura sxoinawrupunand. T-AHK nnazmMuoant
Oakrepusiap KynaWTHpWiIagd Ba I[Ula3MHAa axpatHb onuHagd. CyHrpa
knonnavrad T-JIHKra pecrtpukrasa €pnamMupaa Kepawkid reH >KOHIAITHPHIALH.
Xocun oynran T-JIHKnu pekoMGuHaHT Monekyna sHa Gup GOp KaTTa MHKIOpIA
KYNalTHpWJIaaH, SABbHH HYaKk Taékyacuaa KionnaHand. LllyHnaH KeiHH
KOHbIOrauMsa €pnaMdna TyadK Ti-TiasMMIaHd — TallyB4YH — arpobaxrepHs
Xyxa#pacura KHpuTwiIand. Hatue Ti-nna3sMHaacHHUHT T-cerMeHTNapH Ba OpaiMK
BEKTOpJIap ¥pTacHia roMoNorHK peKoMOuHalua pyi 6epanyu. BYHMHT HaTHXacHaa
red xoirtamrHpwirad T-JIHK nopman JHK ¥puura natus Ti-nnasmupara
KHpanH. T-cermMeHTra Kepakid reHnap skoinawrad Ti-ruiasMuaadu Tawys4yd A
Tumefaciens Xyxaiipanapu XocHn O6ynmanH. YnapHHHr HaBOaTmard Ky4HpPHIMLUH
arpobtakrepusiiapra Xoc 6yaran onaui Hyn 6unaH amManra olIMpUIanH.
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8 -pacm. Ti-niasMpaa acociia KOHTErPaTHB BEKTOPHH APATIUIHIIH

MkkuHud  Merod  OuHap (KYw) BeKTOpJap CHCTEMaCHMHH sparHiira
acocCJIaHraH.

OxHMprd TaAKHKOTNApAaH MabayM Oyndiinya, 3apapJiat Ba
TpaHchopmauus yuyH axaut Ti-nnasmuaa kepak amac, 6anku T-JIHK HuHr yekka
yuactkacH Ba Ti -na3aMHIaHHHT BHpYJIEHT/IIHKKA »KaBoOrap OMp y4acTKaCMHHHI
¥3u erapnuaup. By ukkana yuyactka Oup nnasmuaana OYnMmM XaMm LIapT 3mac.
Arap arpobakrepHsana vir cermeHTnH Ti-nmnasmuna ea T-JIHKnu 6owika rmasmuaa
oynca, Oy Gakrtepusanap YCHMIHK Xy;KaipacHHH TpaHchOpMaLMsaialii MyMKHH.
ByHnai xonpa ucranrad red skoinawtupunrad T-JIHK ycumnuk reHomu Gunau
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HHTerpauMsiasagd. bByHMHr ydyH Oakrepus Xyskaiipanapuza TrOMOJIOTHK
peKoMOMHaLMA conup GYJIHI 1M Kepak amac. Berona rennap akcnpecciacH y4uyH T-
JHKHHHr Maxcyc npOMOTOpH, MacanaH HOMaJIHHCHHTETa3a NpPOMOTOPH
KepaKIup.

Yeumnuk XyKaipacira KOHCTpyKUMsnaHraH Ti-mia3sMHIaHH KHPHTHIIHHHLE
Oup Heura mMmeromnapu Oop. Bynmapman 2Hr onnud  TabMHH  ycyn -
KOHCTPYKLHAJIAaHTaH  LUTaMMJIapHH  YCHMJWKHHMHT  3apapflairaH  KHCMHra
KHPHTHUIIHP.

bomka  mMerom  —  NpOTOIUIACT/IAPHH arpobakTepHsaiap ounaH
KOKyJIbTHBaUMANall HynH OunaH TpaHcopmauusnawm. ArpodakTepHssiap sHCH
aKxpaTud onMHraH €kd OMp KyHJIMK TNpoOTOIUIacT/iapra Kywwica, Oakrepusainap
OupnamMaian xam, Tpaicdopmaumsnadmaiiny xam. TpaHchopmaumsanam y4yH 3
KYHIHK MpOTOIUIacTiapia XyKaipa OeBOpH KaiTanaH Xocwi Oyarad OynuiiH
Kkepak. By Xon Xyxkaipa NEBOPHHM XOCHJI KWIyBYM Ba OaxkrepusalapHH
OHpNATHPYBYH HHTHOMTOPIapHH KY LML ownaH HUcOOTIaHraH.
KokynbTHBaumsiaw naspu (Oy Aaspaa nportorulactiap arpodakrepuanap Ownad
arperalMsaiaHany), spHH OWUp CyTKamaH OpTHK BakTAaH CYHr Oupnawumarat
6akTepHsnap KaHTa IOBHII OMiaH onub TamnaHany. CYHr YCHMIIHK XyxKakpanapH
rOpMOHJIap KYIUWIraH MyXWMToa ycrtupwiaau. 3-4 xadramaH CYHI KOJIOHHAIap
TOPMOHCH3 MYXHTTa yTkaswianH. By MyxuTaa ¢akarruHa TpaHc(hopmauHsaIaHraH
XyKaHpaJapHHHr KosioHHanapu ycamu. Illlywmait ycyn ©OunaH TamMakd Ba
NETYHWHHHUHT TpaHC(OPMaLHAIaHIaH YCHMIIHK-pereHepaHT/IapH OJIMHIaH,

Oxwupru 10 iun MobaitHHAa Tauky 6030paa SHrH XycycusaTnapra ara Oyusiran
TPaHCreH YycumiHikiaap uuka Oomanuw. 1996 #imnu  AKlllna TpaHcreH
YCHMIIMKNap 3rajularad MailoH 3 MiH. akp 6ynca, 2002 iunra 6y mainoH 80 MiH
akpra erod. ACOCHH TpaHCreH YCHMIIMKNAp: »KYXOpH, cos, repOMUHO Ba
XalopoTJiapra YHAamJIH Fy3aiapaup.

KyHnaH-KyHra axosd CoHH OopTHO OopaérraHu cababiM MHCOHMAT OJiAHAA
MVXHM OHp MyamMMO, N3HK-OBKAT MaxCy/'OTJIapDHHH HULIa0 uYpxapuiu MacajacH
Typubau. Slma 6up myammo, Oy THOOMH naBonawgup. BynapHu TpaHcreH
YCHMIIHKNAp spaTHil OHNaH Xal KWIKLI MyYMKHH.

["'eH HHXKEHEPJAHTH EpAaMHAa KHILJIOK XY KaIMIH y4yH KyHHIard YyCUMIHKIap
ApaTHL Y4YH TakIu¢nap KHPHTHITaH:

1. Xawopornapra ydaamnd yCHMIMKIAPHH SpaTHLI. YIIapHW spaTvll Y4YH
YCHMIIHKNApHUHI reHomura Basillus  thuringiensis (0y MHKpoOpraHH3m
XalopoTJiap OpPraHM3MHAa PHBOAUIAHHO TAHrAKAHOTIIWIAPAA KACAIIMK KeNTHPHO
YHKapand, OAamiiapra TabCHp KHJIMaHAM)JaH akpaTHO OJIHHMAH TOKCHH TEHH
KHPHTHJIAIH. TOKCHHHH  CHHTE3  KWIagMraH VCUMIIMKIap  aipHUM
3apapKyHaHjanapra HucOaraH uunpamnd Oynamu. BynapHuHr 6apu panamapaa
NEeCTHUHUIAPHU HIUIATHIUHH Ba aTpO(-MYXHT HQIOCNaHHIUHHH KamaiTHpaIM.

2. O3MK-OBKaT MaxcyJOTNapHHH CH(aTHMHH AXIUMIAW. MabiyMKH, KHLUIOK
XYXKaNWrH SKMHJIApMHHUHT XaMMAacHHHHI TapkKHOMIa XaM anMalumaiaurad
AMHHOKHMCJIOTIap Ba BHTAMHHIAp €Tapid MHKoopaa Oynmainu. BynapHMHI
YyPHHHM TYJOUPHII Y4yH YCHMIHMKIapra BHTaMHH €EKH aMHHOKHMCJIOTAJIAapHH
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CHHTE3/Iaiiiural rewjaap KHpHUTHNaad. Xo3Wpaa TapkuOHOa KapaTHHOMA Kyn
OynraH TpaHCreH rypy4 Ba OKCHIra 60 Cos YCHMJIHTH ONTHHTaH.

3. Toeap cudpaTuHH sxwunau. [ymiapra MHIMEHT CHHTEIOBYH reHsap
KHPUTHING @KOHHO paHrnM rysuiap €KkH OKCHJUIapHH (TyOpecleHUHANIOBYH
reHJIApDHH KUPHTHO KOPOHFyAa Hyp OepyBYH AEKOPATHB YCHMJIHKIAp OJIHHraH.

4. N'epOuumnanapra yHaaMIIH YCHMITHKIAPHH ApaTHIL.

5.YCUMJIMKJIaDHHUHT YUAAMJIWIMIMHH OLUMPHLL. MabyMKH, aiipuM OQTHK Ba
Xawoporyiap ruapodus OKCH/UTAp akpaTanH. By OKCH/Ulap reHH HCCHKCEBap
YCHMNHKIIAapHH COBYKKA YHAAM/IH KHJIHLI YUYH Yyjiapra KHpHTHIaOH.
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