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Tashkent, Uzbekistan

FOREIGN EXPERT CONCLUSION

for educationak-methodological complex prepared for ‘Biotechnology” retraining and professional development
courses

This educational-methodological complex was developed in accordance with defined requirements. It consists
of theoretical and practical materials, topics for self-study, case study, glossary and the list of literature references.

In the discipline of "Molecular biotechnology” is given molecular - biological revolution, biological systems using
in molecular biotechnology. Also Synthesis of DNA, RNA and proteins is given. This module contains the technology
of recombinative DNA, chemical synthesis of DNA determination, properties of nucleotides and amplification;
optimization of genetic clones expression in procariots system; molecular diagnostics, usage of recombinative
microorganisms for oblaining advertisive product, Genelic engineering of plants: methods and application;
transgenetic animals, protheomics and methabolomics. Modem protheomics in biological system; electrophoresis of
proleins; chromatographical analyses, chemical and biological mass-spectrometry. Chemometrics.

In the discipliine of “industrial biotechnology’ is given scientific foundation of industrial biotechnology. The
sample production of industrial biotechnology; growing and storage term; production of proteins and vitamins;
production of enzymes; production of antibiotics; technology obtaining of enlopathogen biopreparations; technology
of production based on water-plants

The module “Ecological biotechnology” include the production and role of ecological biolechnology, objects
and products of ecological biotechnology, waste processing of agriculture and oblaining of secondary products.
Technology of obtain biogas production and biofuel. Cleaning technology of wastewater is given.

These topics were formed by modem textbooks and leading intemational publications. The topics of self-
education are formed on the basis of actual trends in this scientific direction and the themes stipulated by the
syllabus:

The case-study lopics related to application of theoretical results were included. Glossary includes main terms
with comments in both Uzbek and English languages.

Summarizing, the training courses in food technology for academic staff in Uzbekistan can be applied for the
retraining and professional development in Uzbekistan and should bring valuable impact on professional
development of human resources in Uzbekistan.

Kind regards, \

%
Prof. Dr Jose Angel Irabien Gulias W
e-mai.: angel Irabien@unican es

Prof. OrInmaculada Ortiz Uribe | &;.tk\ffﬁ@

Department of Chemical and Biomolecular Engineering, Universidad de Cantabria, Santander (Spain)
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LUIIYU VKYB JACTYPH

Kupum

JlacTyp pHBOXJIaHraH MamilakaTiapJard XOpWXKHUil Taxpubanap acocuiaa
“KumEBuil TexHOJNOTHsUIApU KallTa Tal€piiall Ba Majaka OIIMPHUII HYHAIUIIH
Oyiinua unuiad YMKWITaH YKyB pexka Ba JacTyp Ma3MyHHUJAH KeJTuO YMKKaH X0JIIa
Ty3wirad O0ynu0, y 3amoHaBuUi Tanmabiap acocuia KaiTa Tailépiam Ba Majaka
OIIMPULI )KapACHIAPUHUHT MAa3MyHUHH TAKOMUJUIAIITUPUIT XaM/la OJIMH TabJIUM
Myaccacajlapu IMeAaror KaJpJIapuHUHT KacOWi KOMIETCHTIMTMHH MYHTa3aM
omnpu® OopulIHKM Makcaa Kuiand. JacTyp Ma3MyHM OJNHMM TabJIMMHHUHT
HOpPMaTUB-XYKYKHH acocliapu Ba KOHYHUMJIMK HOpMAajapH, WIFOp TabJINM
TEXHOJIOTUSJIApM Ba TNEAaroruKk Maxopar, TabiuM >KapaéHiapuja axOoopoT-
KOMMYHHUKAIUSA TEXHOJOTMSJIADMHUA KYJUIAll, aMalldd XOPW)KUM TUJ, TU3UMIA
TaxJIWJI Ba Kapop KaOysn KWJIMII acociapu, Maxcyc (animap Herumsujga HWIMHI Ba
aMaJinil TaJKUKOTIAp, TEXHOJIOTUK TapakKUET Ba YKYB >KapaHUHU TAIIKWJI
STUIIHUHT 3aMOHAaBMI ycnyOsiapu Oyitmya CYHITH IOTyKiap, riao0an WHtepHer
TapMOFH, MyJbTUMEIHA THU3UMIApU Ba MacodanaH YKUTUII YyCYyJJIapUHU
V3mamtupum — Oyiuya  sHru  OwiMM, KYHHUKMa Ba  MaJlaKaJlapUHU
HIaKJJTAHTUPUILIHYA Ha3apJia TYTau.

“Monekymnsip OuotexHosiorus” (aHu  3aMOHaBHN OMOTEXHOJIOTHK
ycymnapnan  (organann®  03UMK-OBKAT, OSHEPTEeTUK pecypc, aTpod-MyxXuT
U(DITIOCIIAHUIIIMHUHT OJITUHU OJIUII OWjIaH OOFIIMK MyamMMOJIapU €YUMUHU TOTIMIIL,
YCHUMIIMK Ba XaWBOSIH XyKallpajnapuJaH TPAaHCT€H OpPraHu3Miap, TYpJHd CTPECC
oMusuIap, Oaktepus, 3aMOypyF Ba BUpYCJap, TepOUIMIapra YuaaMiIn YCUMIIUK
IAKJJIAPUHU SPaTUIl, XyKalpaJapHUHT UH BUTPO TU3UMMJIA SIIANIN Ba KYTaWHIII
XyCYCHUSITIapH, pereHepaldsUIaHuIM Ba YJIAPHUHT TOTUIOTEHTIUTHHU YVPTaHUII,
VcUMIIMKIap XallBOHJAp XyKallpaimapu KyjiabTypacugaH doiigananud, gopu
npenapariap, Ouosoruk (Gaoa Moamamap, 03uKa Kymumyaanapaiap Ba OOMKaIapHu
uIad YMKapuUITa acoCIaHTaH.

MoayJJHMHI MaKcaau Ba Basudaaapu
Monexynap  oOuomexmnonocus  MOOYIUHUHZ  Makcaou:  MOJEKYIAP
ouotexHosorust (aHu ycyiapu €EpJaMuaa MHUKPOOPraHM3Miap Xy»Kalpacura
OoI1lIKa OpraHU3MJIAPHU T€HJIAPUHUA KUPUTHUIIL Ba 11y TEHIAPHUHT MaxCyJIOTIapUHU
OJIUII, YCUMIIMKJIAPHUHT aTPO( MYXUTHUHT CTPECC OMUIUIAPUTA KAPIITU KypaIIIHIII
KOOMJIMSTUHY OLIUPHUII WMKOHMSITIIAPU OWJIaH TAHUIITUPUILITUD.
Monekynap ouomexunonozus mooyaununz maxcaou: pexkomounnant JIHK
Ba PHKmap osmm, XyxkalpanapagaH TEHJIIApHA aXpaTULl, TEHJIap YCTHIA
MaHHUMyJUaTCUsIIap YTKA3UWIl, yJaapHU OOIIKa OpraHu3Miiapra KUPUTHUII OpPKAIH
SHTU HUPCUM XycCycusiTra sra OYiraH TEHETHUK CTPYKTypajap Ba OpraHu3miap

5



SpaTull, XyXalpalapHu OWOCHHTETHK MOTCHCHANIHMIAH aMalui (olgamaHumr
MYMKHUHJIUTHHU acociad Oepui.

Moays 0yiin4ya THHIJIOBYMJIAPHUHI OMJIMM, KYHUKMA Ba MaJIaKaJIapura

KYHMWIAIUTaH Tajgadmaap:

“Monexynsap OuoTexHOJOTHsA  Kypcu OYViWYa THHIJIOBUWMJIAp KyHWIaru sHTU

OmwIMM, KYHHMKMa, MaJlaka XamJla KOMIIETCHIMsUIapra dra Oyiunuiapu Tanad

DTHIAN:

TunriaosBuu:

I€HOM Ba Xy’Kaiipa MyXaHIUCIUTUHUHT Basudanapu;
OKCHJITap OMOCHHTE3MHUHT YMYMUN CXEMAaCH;

IE€HETUK KOJ TYLyHYaJlapy;

I'eH MYXaHIUCIUTUHUHT MOJIMI acOCIIapH;
pexkomOuHanT JIHK TexHomoruscw;

€T TEHJIApHM YCHUMIIMK XY’Kalpacura KUPru3ulll WyJulapy;
XalBOH XyXailpanapu TpaHchopmarcuscy;

Xy’Kalpa MyXaHJIUCIIUTH;

ruopuOMa TEXHOJIOTHSICH;

ICHOMHU KOHCTPYKCHA KUWJINIITHUHT IIPUHCHUILIIAPHU ounuwmu KEpaKk,

TuHrI0BUYN:

r'eH MyXaHIUCIIUTUAA FOKOPU CU(ATIA BEKTOPJIAPHUHT XyCYCUSATIAPH,
PECTPUKCHS Ba JINTUPJIALLL,

KepaKJIi XyCcycusiTiaapra sra Oyiran YyCUMIIMKIAp SIpaTUIll, XalBOH

Xy Kanpanapy TpaHCHEKCHICH;

OMOTEXHOJIOTHK UIIA0 YMKAPHIIIa XOM ali€ Ba MPOIyTCEHTIIAP XaKUa,;
TYKUMaNapHU YCTUPYBYH MENTH]] BAKTOpIapy Ba OOIIKA OMOIOTHK
MaxCyJIOTJIAPHUHT SIHTY aBJIojyIapy OViiUYa KyHuUKManapuza 3ra OYIJINIIN,

TunriaoBum:

pexomOunanT JIHKnap texnonoruscunu sipatuu;

TPAHCTEH YCUMIIUKIIAP Ba XaWBOHJIAP OJIMILI,

XyXaipangap OMOTEXHOJIOTHICH acOCH 1a KypPFOKYMIIMKTa, IIYPXOKIINKTa,
Typau (pUTONATOreHIapTa YUIaMIN YCUMITUKIAP OJIHIILL

Mmanakanapuza 3ra OYIuIIN 3apyp.

TuHrJI0BYN:

KMIIJIOK XY KaJIUTY y4yH OHompenapaTiap Uluiad YuKapHiil
TEXHOJIOTHUSJIAPUHU OOILIKAPUII Ba HA30paT KUJIMIIL,



® OMOTEXHOJIOTUK MaxCyJOTJIap UIUIA0 YMKAPUII KapaCHIapuaara MaBxKy/l
n0713ap0 MacaalapH €YUIll yIyH HHHOBAIMOH TEXHOJIOTHsUIapIaH
dbornananur;

e OHMOTEXHOJIOTHK MaxCyJOTJIap UILTa0 YMKAPHUII KapaéHu1a IKCIIEPUMEHTA
TaIKUKOTIIAPHU YTKA3WII Ba OJIMHTAH HATMOKaJIap aCOCH/IA yJiapra HIIJIOB
Oepulll Komnemenyuaniapuza 3ra OYIUIIHA JTO3UM.

Moay/aHu TANIKWI 3THII Ba YTKAa3UII OYHHUYA TaBCUSAJIAP

“Monexynsip OHMOTEXHOJOTHS” KypCcH Mabpy3a Ba aMaldil MaIIFyJIoTiap
IIaKauaa oauo Oopuiiaau.

KypcHn ykuTnm xkapa€Huaa TAabJIMMHUHI  3aMOHABUM  METOJUIApH,
NEJaroruk  TEXHOJOTWsjJap Ba  axOOpPOT-KOMMYHHKAalUsl  TEXHOJOTHUsJIapu
KYJUIAaHWINIIY Ha3apAa TYTUIITaH:

-Mabpy3a Japcilapyuia 3aMOHABUM KOMIIBIOTEP TEXHOJOTHsUIApU €plaamuia
IIPE3EHTALMOH Ba MIEKTPOH-AUAAKTUK TEXHOJIOTHUIApaH;

- YTKa3uIaAurad aMajaui MalryJaoTiIapAa TEXHUK BOCUTANIApAaH, SKCIpece-
CYpOBIIap, TECT CYPOBIApH, AKIUNA XYXKYM, TYPYXJIu (PHUKpIaAll, KUUUK TYpyxJap
OuJiaH UIILIAIl, KOJUIOKBUYM YTKa3ulll, Ba OOIIKA HHTEPAKTUB TabIUM YCYJUIapUHU
KYJUIall Ha3ap/1a TYTHIAAU.

MoayJHHMHI YKYB peskajaru 00mka gansap OuaaH 00FJIMKINIU Ba
Y3BHIJIUTH

Monekynsap OuotexHosmorusi ¢aHu KaiiTa Tal€piaml Ba Majlaka OUIUPHII
nyHanummbu “buorexHonorus” Myraxaccuciauru Oyinua kuputwirad “CaHoar
ouorexHonorusicu” Ba “MykoOun sHeprusi manOamapu” ¢daHu OuiaH y3IyKCH3
Oornuk OynuO, ymly ¢daHiapHU V3IAaITUPUILIA Ha3apuil acoc OYynubO Xxu3mar
Kwiagu.  ‘Monekynsip OuoTexHosiorus” — (aHMHM TYJIWK Y3JalllTUpUIIAA Ba
amanuil Basudanapuu Oaxapumiia ‘“Tabaumaa MyJIbTUMEIHA THU3UMIIApH Ba
MacoaBuii  YKUTUII ~MeTojjapu’, “DIEKTPOH TNeJaroruka acocjapu Ba
MeIarOTHUHT IIaXCHUM, KacOui axOopoT MalIOHWHHM JIoMHXaiamn’”’, xamaa “Amanui
XOPHKUN THIIHU YPraHUIIHUHT UHTEHCHUB ycyulapu” ¢annapu €paam Oepaau.

Moay AHUHT OJIMH TABJIMMAATH YPHU

“ Monekynsp OuorexHosorusa‘ panu Kanta Tai€pail Ba Majaka OIUPHUILIT
Wynamumumuun ““ buotexHomorus” MyTraxaccuciurd Oyinda maxcyc daniapjaH
napc 0epyBuu mnpodeccop YKUTYBUHIIAD YUYH MYXUM YPUHHU drajuiaiau. Ymoy
dan Onuii TabaUM Myaccacajapuja Tajaba Ba Memarorjap TOMOHHUIAH YKYyB-
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WIMHIA WIUTApUHU OO OOpHIN y4yyH acOCHil Hazapuil Ba aManuil OMIMMIIapHU
oepaau.
Mopaya 0yiin4a coatjiap TAKCUMOTH

Monyn MaB3ynapu THUHITIOBUMHUHT YKYB
IOKJIaMacH, coaT
Ayautopus YKyB
IOKJIaMacH E
5 Kymnagad | 5
S =
= = N
Z | & sl g 9| £
X | 8| Bl 2 A 8
s 285 e 2
< E X = E
= < =
< =
1 | JHK, PHK, okcui 6uocuHTE3U 2 4 - 2
2 | PexomOunant JJHKnap texnomorusicu. 8 2 4 2
3 | MukpoOHOI0TUK TU3UMIIAPHUHT 8 2 4 2
MOJIEKYJISIp OMOTEXHOJIOTUSICH
4 | IHKHu kuMEBuii cuHTe3Maml, Hykiaeotuys | 4 2 2
KeTMa-KeTJIIMTUHU aHUKJIAII
5 | Okcumiap Teparnesicu 6 2 2 2
Kamn 34 |10 | 14 4 6

Ha3zapuii maTepuaiiap Ma3MyHHu
1-map3y: JHK, PHK Ba okcui OMocuHTe3n
. JHK, PHK Ba oxcun 6nocunTesu. Tpancnanus, TpaHCKPUIIIUS, PETTHKAIHS.
['en, reHOM Ba Xy>kaiipa MyXaHAUCIUTHA 3aMOHABUH OMOMYXaHAUCIUKHUHT aCOCUI
nynamummaup. ['en, reHom Ba Xyxalpa MyXaHIUCIUTHHUHT Ba3udaiapu.

2 -maB3y: PexomoOunant IHK sap TexHosorusicu.
PexomOunantr JIHK Ttexnonorusicu.. Pectpukuusi Ba jurupnaiil, €T T€HHH
BeKkTOpra kyumpuii. TpaHchopMaIMsHUHT axaMUsITH Ba aCOCUU YCyJJapH.
[IIrammnap onum. Bexropiap Ba yJapHUHI I'€H MYXaHAMCIWIHAIATM aXaMUATH.
BekropnapHu KOHCTPYKIUS KWINILI NPUHIUIIAPU. ['€eH MyXaHauciuruaa Kopu
cudata BEKTOPJAPHUHT Xycycustiaapu. ['eH MyxaHaucinuru ¢GepMeHTIapH,
ylapHu Kiaccudukanusacu. Pectpukraszanap, nuraszanap.

3-MaB3y: MHKPOOHOJIOTHK TH3UMJIAPHUHT MOJIEKYJIAP OMOTEXHOJIOTHSICH



Monekynsap numarHoctuka. HMmmyHoamarHoctuka ycysmuiapu. @PepMeHT
UMMYHOCOPOEHT aHanu3u. MOHOKIJIOHAJ aHTUTeNa1ap

4-maB3y: IHKHu kKuMEBMI CHHTe3/1alll, HYKJIEOTH KeTMa-KeTJIUTHHA
aHMKJIAII
JHK kuméBuii cunresnam. JIHKHM cexkBenupiam ycymnapu. ['ennapuu
cunTesnam. CUHTE3IaHraH OJIMTOHYKICOTHNIapHU Kyam. dochopaMuautin
ycyn. JIHK vy kuMEBHi cuHTE3MaII

5-maB3y: OKcuLIap Tepanesicu
Oxcumnap Ttepanescu. kJHK wunTepdeponnapunu axpaTtud  ouiil
Wuconmap  wmaTepdeponmapu.  WHcoHmapHuHr  ycum — TOpMOHHM. [eH
skcnpeccusiciHuHT ontumu3zauusicu. JIHKaza 1. Ansrunar-nuaza. MHCOHHUHT
KYTI KJIOHJIA aHTUTENAJIApU

AMAJIMA MAIIFYJOTJAP MABMYHHU
1-amanauii MalIFyJaoT:
Xyskaipa OpraHoOMIIAPMHM A%KPATHIL
Veummmk XykaipacuaaH sapocH, XJIOpPOIUIACT Ba MHTOXOHIPHS OJIMIILIA
doiinamanunagurad  O3MKa ~ MyXWTJIapu  Tapkubu. YimapHu — Taiiéprar,
XyXaipanapJaH OpraHOMIJIapHU aXKPaTUII KapaCHIapy YpraHuiaian.

2-aMaJIuii MaIFyJIoT:
Yeumunk Xyskaiipacuian HyKJIeHH KHCI0TATAPHH aKPATHIN yCy/LIApHHH
Ypranuu
Veummmk Gapruman JJHK Ba PHK  axparmm Ba To3anmam. ApaTH6
omuurad mwiasmua JIHKcuam ren myxanguciurud makcaaiapuia GoiganaHuln
yuyH CSCI - rpaarenTHaa To3aai sxapaéHaapy ypraHuiaim.
3-aMaJInil MALIFyJIOT:
I'ean 3s1exkTpodopes épaammuaa OKCWLIIAP CHEKTPUHU
Yprasvuiu
Yurutaan axxpaTtuirad OKCHIIIApH dIeKTpodopes yeynu EpaamMuaa
TO3IUTMHHA, MUKJIOPUHU TEKIIIUPHUIILI
4-amaJMid MALIFyJIOT:
I[Iporonuiacaap ojuul Ba yJapHU Ky IIWIHIIMHA YPraHUII
Mukpockonuk 3amOypyFiapjiaH (epMEHTAaTUB ycCyjjaa MpOTOIIacTiIap
OJIMIII B YJIAPHUHT KYIUIMJIUIINHA YPTraHUIIL.
Kyuyma mamrysnoriap maB3yJjiapu
1. Tnazmun JAHKCUHUHT pECTPUKIMOH TaXIUIMHU YpraHMIIL.
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2. Y CUMIIMKIIAPHUHT CYCIIEH3USITU KYJIbTypa OJUIIHH YpraHHUIll
Nnmuit TeKIMpUI HHCTUTYTIIapua oaud Oopuiiaau

YKUTHUII IHAKJJIAPA
Maskyp Moayn Oyinda Kyidujgara YKATUII aKJmiapuaad GonianaHuiaiu:

- Mabpy3anap, amMaluid MaIFyJIoTiap (MabIyMmMOTIap Ba TEXHOJIOTHSIIAPHU
aHTIIa0 OJIMII, aKJIMH KU3WKHUIIHUA PUBOKIAHTUPHII, HA3apHi OMIMMIIApHU
MyCTaxKamJIal);

- JaBpa cyxbarnapu (Kypwiaétran Jioiuxa edumiapu 6yinda takiud Oepwui
KOOWJIMSITUHU OLIUPHIL, SIIUTUIL, UAPOK KWIMII Ba MAaHTUKUNA XyJocanap
YUKAPUIII);

- Oaxc Ba MyHO3apaiap (JioMuxajap €4yuMH Oyiuda Jaduiuiap Ba acociu
apryMEHTJIAPHU TAKAUM KHWIHWII, SIIUTHII Ba MyaMMOJIAp €YUMUHU TOIHUII
KOOMJIMSITUHY PUBOJTAHTHPHIIN ).

BAXOJIALI ME3OHHA
baxoaam Typaapu Markcuma bajutap
Ne 0as
1 Keiic ronmmpukiapu 1.2 Gamn
2 | MycTakui Uil TOMIIUPUKIapU 2.5 0.5 6amn
3 AManuil TONImMUpUKIap 0.8 6amn

II. MOAYJIHU YKUTHUIIIA ®OUTATAHUIIATUT AH HHTEP®AO.I
TABJIUM METOIJIAPHU
“Keiic-cTaan” MeTOIHN
«Keiic-ctagm» - uHrmM3ua cy3 O0ynud, («case» — aHUK Ba3uAT, XOAMCA,
«Stadi» — ypraHMok, Taxjimia KWJIMOK) aHUK BasHSATIAPHU YPraHWIN, TaXJIHJ
KAJIUII aCOCHIAa YKUTUIIHU aMalra OIIMPHILNTa KapaTWIraH METOJ XUCOOIaHa/IH.
Maskyp wmeton pgactina® 1921 i#wmn  TapBapa  yHuUBepcuUTeTHAa aMaluid
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Ba3MsATIApaH MKTHUCOAUM OomkapyB (anmapunu Ypranumga (oiganaHuil
TapTuOuaa kymnanwirad. Kelicma  ouuk axOoporiapjiaH €Kd aHUK BOKea-
XoaucagaH Ba3uAT cudaruga TaxJua yuyyH ¢oigamanuim MymkuH. Keiic
Xapakarjapu y3 wuMra Kyuugarwiapau kampad onamu: Kum (Who), Kaudon
(When), Kaepna (Where), Huma yuyn (Why), Kangait/ Kanaka (How), Huma-
Hatwka (What).

“Keiic MeTOAN” HM aMaJira omMpui 60CKU4JIapu

N @a0JMAT IHAKJIHA
0ocKU4wIapu Ba Ma3MyHH

1-60ckuu: Keiic Ba yHuHT | v siKKa TapTUOMATW ayMO-BU3Yyasl WIII;
ax0opoT TabMUHOTH Owiad | v\ Keiic OMaaH TaHUIIUII(MATHIIM, 8y 10 EKH
TaHULITUPHUIILL Mejua IaKija);

ax00pOTHU yMYMJIAIITUPHILL;

axO0pOoT TaxJIUJIH;

MyaMMOJIapHU aHUKJIaIl

2-00CKHY: Keiicau MHAVBUIYAJ Ba TypyXJa UIILUIALL;

ANERN B NI NN

AHUKJALITUPUIL Ba VKYB MYyaMMOJIapHU 1013apOJIMK HepapXUSICUHU
TONIIMPUFHU OeJIruIal aHUKJIaII;

v/ acocHii MyaMMOJTH Ba3UsATHU OeJIrHIanT
3-00cKuY: Keiiciaru | v/ MHIMBHIyas Ba TypyXJia HIILIALL;
acoCHii MyaMMOHM TaxJiiiI | ¥\ MyKOOWJI €UMM HYJUTApHHU WIILIA0 YHKHILL
ATULI OpKaJIn YykyB | v Xap OWUp CYMMHHMHT HWMKOHUSITIAPH Ba
TONUIMPUFUHUHT €YMMHUHHU TYCUKJIAPHU TAXJIWJI KUJIMIILL
u3J1aul, Xau ot | v\ MyKOOWJI €UMMITapHH TaHJIAIIl

WYutapuHn UIu1ad YuKUII

<

4-06ockmnu: Keiic eunMuHH AKKa Ba IypyX/Jia UIIUIAIL;

EUMMMHHU  IIaKIaHTUpuil | v MyKOOHMII BapMaHTIApHU aMmaija KyJUlall
Ba acociaml, TaKIuMOT. MMKOHHUSATIAPUHU acociall;

v’ WKOIUN-TONNXA TAKIUMOTHHY TaiEpIiallr,

v SKyHHWI XyJoca Ba BasUAT CYUMHHHHT

aMaJIM{ acCIeKTIapUHU EPUTHUII

Keiic. JIHK a1 pecTpuKIIMOH SHAOHYKIIea3anap OuIaH KeCHIl yCYJIH UITa0
apkunan. Yceumnknad JJHK axpaTu6 oNMHIM Ba pecTpHKTa3anap OMIaH MIIOB
oepwinu. Jlekun nsnekrpodopesna rtekmupwiranga JHK ymyman #Wyk 0ynu0
KETTAHJIUTH AHUKJIAHIU SIbHU XaTOJNWK KenuO uukau. Mnua®d yukwiran ycyn
UITUTAMA/TH.
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Keilican 0a:kapum 00CKYMJIapU Ba TONIMPHUKJIAP:

 Keiicnaru mMyaMMOHHM KeNTHpUO 4YHMKapraH acocuil cababnapHu
OenrunaHr (MHAUBHUIYAJ Ba KHYHUK TYPyXJa).

» JIHKHU pecTpukius KWinil y4yH Oa)kapuiiaJural uiuiap KeTMa-
KeTJIMTUHY Oenrmianr (Ky(TIuKIapIard ui).

«O®CMY» meToau
TexHOJOrMIHMHI  MaKcaau: Ma3Kyp TEXHOJOrus HWIITHPOKYUIIApIaru
yMyMH# GUKpIapiaH XyCycuil XyJjiocaiap YMKapHIll, TaKKOCalll, Ku€ciaml OpKaiu
axOOpOTHU Y3NMAIITUPUI, XyJOcaall, IIYHUHTAEK, MYCTaKII MKOIUN (pUKpalil
KYHUKMAQJIApUHU IAKUIAHTUPHUIITra Xu3MmaT Kuwiaad. Maskyp TEeXHOJOTHsIaH
Mabpy3a MalIFyJIoTIapuaa, MycTaxkamiaiiaa, YTWIraH MaB3yHHM cypalnijga, yura
Bazuda Oepuiga Xamja amMaldii MAIIFyJOoT HaTWKaJapuHU TaxJIMi STUIIIA
doiiamaHuIl TaBCUS STUJIAIH.
TexHoIOTHAHN amaJira OMIUPUII TAPTHON:
- KaTHaIluuMigapra MaB3yra Ouj| OYyiraH AKyHHH Xyjoca €KH Fosd Takiaud
ATUNA/IH;
- xap Oup wumrupokuura GCMY TEXHONOTUSICUHUHT OOCKUYIapu E3uiraH
KOFO3JIAPHU TapKaTUIaIH:

* (QUKPUHTU3HU 0a€H STUHT

* huxpuHTrH3HU OaéHura cabad
KYpCAaTUHT

* kypcarrad ca0aOWHIU3HU
ncO0TIa0 MUCON KEIITUPUHT

* (OMKPUHTU3HU YMYMJIAIITHPUHT

-  UIITHUPOKYMJIADHUHT  MyHocalaTiapu HMHIUBUAYyaldl €K TypyxXui
TapTHOAa TAKIUMOT KHJIMHAIH.
OCMY  TaxauwiM KaTHAIIYWIapAa KacOWii-Hazapuil OMIMMIIApHU aMalui
MalllKJIap Ba MaBXKyJ TaxpuOagap acocuaa Te3poK Ba MyBaddakuariu
Y3IamTUPUIIUIIUTa acoc OVIaau.
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“AccecMeHT” MeToaH

MeToaAHMHI MaKcagu: Ma3Kyp METOJ TabJUM OJYBUWJIAPHUHT OWIUM
JapakacMHM — 0axoJiall, HazopaT KWIHMIL, Y3JalITHUPUIN KYpCaTKHUYMd Ba aMalldid
KYHUKMAaJapUHU TEKIIUPUIITa UYHAITUPUIITaH. Ma3Kyp TEXHHUKA OPKaJId TabJIUM
OJIyBUWJIADHUHT  Owmmm  (aoausaTd Typad  HWyHamunuiap (Tect, amanui
KYHUKMAajap, MyaMMOJIM Ba3usATJIap MallKW, KUECUW TaxJWI, CHMITOMIIAPHU
aHMKIam) Oyitnua Talxuc KUWInHaau Ba 0axoJaHaIu.

MeToaHu aMaJIra OIIMPHUII TAPTUOM:

“AccecMeHT” napiaH Mabpy3a MalIFyJloTiapuia TanabalapHUHT EKU
KATHAIIYWJIAPHUHT ~ MaBXyJ  OWJIUM  JapakacMHU  ypraHuulijia,  SIHTU
MabIyMOTJIapHU OaéH KWIMILJA, CEMUHAP, aMalui MallFyJoTJIapia 3ca MaB3y
€K1 MabIyMOTJIAPHU Y3JIAIITUPUIN Japa’kacMHU OaxoJialll, ITyHUHTCK, ¥3-Y3uHU
Oaxomam Makcaguja WHIUBHIyal Imakiga  (olgajaHuIn TaBCUS DTHIIAJIN.
[lyHuHraeKk, YKUTYBUYMHUHI WXXOJIMM EHAAIIYBM XamJa YKYB MakKcaJJlapuJiaH
KenO YMKuO, acCeCMEHTTra KyIMMYa TONIIHUPUKIAPHA KUPUTHUIIT MyMKHH.

C\g

v

. Tect Kuécuii Taxjamia
(Y ,\ JIHK-nonmumepasa KaHan
7 \/ bynkuusHu Oaxapanu?

\// A). JIHKHH ruapoau3noByu
bepmeHT.
b).ITonmuayKI€OTHIIApHA
THJIPOJIU3IIOBYN (DEPMEHT.
B).Typnu xun [JHKHN
CHHTE3JIOBUU (hEPMEHT.
I').Marpuca acocuaa agoxuaa

e JIHK Ba PHKHuHr
bapKuHU TaxJIHI
KWJIVHT ?

y  TymyH4ya TaxJauiamn

*  VYcumiuk xyxaipanapura
TCHJIAPHU KUPUTHUIITa MUCOJT
KEITUPUHT

 JIHK xuckapmacunu
W30XJIaHT...

Hamyna. Xap Oup kartakmaru Tyrpu >kaBo0 5 Oamn €ku 1-5 OGanraua
0axoJIaHUIIN MyMKHH.

“Nucept” MeToau
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MetoaHuHr mMakcaam: Maskyp MeToj VKyBuUujapaa SHTH axOopoTiap
TU3UMUHU KaOyJ KWIMII Ba OWJIMIApHHU Y3JAIITUPUIUIINHU EHTUJUIAIITHPHILL
MakKcaauia KyJUlaHuIaau, IIyHUHTAEK, Oy MEeToJ| YKyBUMJIap yU4yH XOTHpPa MalIKu

BasudacuHu xaMm yTaiau.
MeToaHu amMaJjira OUIMPUIN TAPTUOM:

» VYKATYBYM MalIFyJOTra Kajap MaB3yHHHT acOCHH TYIIyHYAIapu Ma3MyHU

EpUTWITAH UWHIYT-MAaTHHU TapkKaTMa €KU TaKIUMOT KYPUHHIIN]IA
Tanépnanau;

SHTM MaB3y MOXHUATHHM EPUTYBUYM MaTH TablIUM OJIyBUMJIApra
TapKaTWIIAAU €KY TAKAUMOT KYPUHUILINAAA HAMOMHUII 3TUIIA]IN;

TabJUM OJYBUWIAP HWHIUBHUAYyaJl Tap3/la MaTH OWJIaH TaHUIINO YHUKHUO, V3
IIaXCUM KapalulapuHu Maxcyc Oenrwiap opkaau udopamaamiap. Matxa
Owran wnamga Ttanabamap €KW KaTHaIIdmwiapra KyHugard Maxcyc

Oenrunapaan GhoigalaHUII TaBCUS dTUIAIN:

bearniaa
P 1-matH | 2-MaTH

3-MaTH

“V” — TaHUII MaBIIYMOT.

“?” — Ma3Kyp MabJIyMOTHHU
TYIIYHMaJUM, U30X, K€paK.

“+” Oy MabIyMOT MEH yUyH SIHTHIIHK.

— 7 0y dbuKp €Ku MazKyp MablymMOTra
Kapiirman?

benrunanran BakT SKyHJIAHTad, TabJIUM OJYBUMJIAD Y4YyH HOTAHUII Ba
TylIyHAapcu3 OYiaraH MabJIyMOTJIap VKUTYBUYM TOMOHHUJAH TaxJWI KUJIUHUO,
W30XJIAHA/IM,  YJIAPHUHT MOXUSATH TYIuK Eputwiaaud.  CaBoiuiapra 3xaBoO

6epI/IJIaI[I/I Ba MalIryJIOT AKYHJIaHAIH.

I11. HABAPU MATEPHAJLIAP

1-mas3y: JHK, PHK Ba okcu OHOCHMHTE3H
Peixa.
1.1. HyxkJneuH KUCIOTAIApHUHT Xy>Kallpagaru axaMusiTi
1.2 . HykJsienH KUCIOTaJapHUHAT TypapH
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1.3 IHK OmnocunTe3n
1.4.PHK OunocunTesun
1.5.0xcun OnocuHTE3N

(0 Tasinu nb6opanap: 6uomexrnonozus, moougurxayus, PHK, /THK,

ungpopmayuon mamepuan, mparnckpunyus, mpauciayus, JJHK, PHK.

1.1. HykjienH KHCJO0TAJAPHUHT XYKalipagaru axaMusiTi

buorexHonoruk xapa€Hnap MHKPOOPraHU3MIIAP, YCUMIIMK Ba XalBOH
XyXKaupajgapyu, CYHbUM O3MKAa MyXUTJapUaa YCTUPUIIAETIaH XyKanpa, TYKMMa Ba
OpraHjapHd OMOCHMHTETHK TMOTEHIMAINAAH aMaliuii (oliamaHuIIra acoCiIaHa/Iu.
Xo3upru BakTAa JOYHEHUHT KYmuiad wmamuiakatiapuja OHOTEXHOJOTHSTHUHT
TapaKKUETUTA aCOCHIM YBTHOOP KapaTHJIMOKJAa, YyHKH OOIIKAa TEXHOJOTHsIIapTa
Kaparanja, OMOTEXHOJIOTHK >Kapa€Hiap JHeprus capGuHUHT KaMIIUTH, JESpiv
YUKUHIUCU3JIUTY, SKOJIOTUK CO(JINIY KUXAaTUIaH Oup KaTop ad3aukiapra sra.
bynaan Tamkapu Oy TeXHoOJOTusap MyaistH ac000-yCKyHa, TEXHUK KypuiMa Ba
npenapatiapaad  QoMpanmaHuIIHUM  Tana®d  KuWilagu, I[IYHUHTJEK, HKJIUM
HIapoUTIIapuUra KapamacJaH KHYMK XaXMHH STajUlafiuraH MailJioHjapja Xam
TaIKUKOTIIAP YTKA3UIIT MyMKHUHJIUTH OWJIaH aXXpaauo Typazu/l.l

Monekynsap OHOTEXHOJOTHS 3aMOHAaBHM OWOTEXHOJIOTHSIHUHT — acOCHUU
nyHanmmmmapuan Oenrwiaald Oepaukw, yHAaru ycymaap yrrad acpHuHr 80-
Husapuaa KeHI pUBOKIIaHMO (daH Ba MILIA0 YMKAPUIIHUHT KYIIIa0d coxaiapujia
KEHT KYJUIaHWJI1a OOLUIaHH.

buorexnonorust ¢an cudaruga 3aMOH Ba MOXUATHIa Kypa, 3aMOHaBUM Ba
aHbaHaBUHN (KJIACCUK) OMOTEXHoJIorusra OYnuHaad. 3aMOHABUM OHMOTEXHOJIOTHS
(OMOMYXaHIUCTTUK) MOJICKYJIAp OMOTEXHOJIOTHSYCYJUIApH OpPKAJIA TeHETHK
Tpanchopmarss  (MoauduKanMs) ~— KAJWHTAaH  YCUMJIMK,  XallBOH  Ba
MUKpPOOpPTaHU3MIIApAaH WIIIA0 YUKAPWUITHU WHTCHCUBIAIITHPHUIN, TYpPIU XHII
Makcaajapra MyJDKaJUIaHTaH MAaxCyJOTJIADHUHT  SIHTM  TypJIAapUHU  OJIMIII
TEXHOJIOTHSJIApUHU SIPATHIIL Ba yaapaaH douaanaHuil Tyrpucuaara Gasaup.
AHbaHaBUM OWOTEXHOJIOTHUSHM, OJJHWM, HOTPAHCIEH YCUMIIMK, XalWBOH Ba
MUKpOOpraHu3miiapiadH (Tabuuii Ba CENEKUMOH MynuM OWiIaH  OJIMHIaH)
doiinanann0 Tabuuii Ba CyHBUH MIApOUTIAp/Ia KUILUIOK XYKalUK Ba OOIIKA XU

! Bernard R.Glik, Jack J. Pasternak Molecular biotechnology -Washington 2010. 3-45 p.
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MaxCyJIOTJIapHU HWIIIA0 YUKAPHUI, CaKJall Ba KalTa WIUIAII, YJIapHH TaIlHIIl
yCyJUIapy Ba TEXHOJOTUSIIAPH XaKHAATH (GaH 1e6 XaM Kaparl MyMKHH.

SAuru, 3aMoHaBU OMOTEXHOJOTUSHUHI WUPUK IOTYFM T€HETUK TpaHchopmaius,
YCUMIIMK, XallBOH Ba MUKPOOPTaHU3MIIAPHUHT PELUITUEHT Xy’Kalipanapura Oerona
(Tabumii Ba CyHBUH spaTWITaH) JOHOP TEHJIAPHU KUPUTUO, SHIU EKU
KydJalTupuirad Oeiry Ba XyCyCcHsITIIapra 3ra TPaHCTE€H OpTraHu3MIIap OJUIIIAND.

Maszkyp HyHanum Y3 MakcaJ Ba HMKOHUATIIAPUIA Kypa, Kela)akaaru
CTpaTeTuK HyHanmunuiapgan Oupu OYynuO xucoOmaHamau. By Tamku MyXUTHHHT
HOKYJIali CTpPECC OMWIIapura YHAaMIWIUTH FOKOPH MaxcCyJiaop Ba cudatiu
YCUMIIMK, XalBOH Ba MHUKPOOPraHM3MIIAPHU spaTull, Tabuar Ba HILIA0
YUKAPUIITHUHT  Oapya coXajlapuaard SKOJOTHMK Ba3HSATHU COFJIOMIIAIITUPHIL
Oopacuaaru MyTJIako STHTM MyaMMOJIApHU XaJl STUII UMKOHUHU Oepaju.
bynnait Mmakcaamapra SpuIIHI Y9yH T€HETHUK TpaHchopMals caMapagopiuruHu
omupuiaa 6ab3u KUUMHYMIMKIAD Ba SHT aBBAJIO, TCHJIAPHU HJCHTU(DUKAIUS
KWIWII Ba KJIOHJIAI, YIAPHUHT OaHKUHU SIPATHII, OMOJIOTUK O0BEKTIAPHUHT OeIru
Ba XYCYCHUSTJIAPUHHU TOJUIEH ACTEPMUHALMICH MEXAHU3MIIADUHU MyKaMMall
Vpranuii, UIIOHYIN BEKTOP TU3UMJIAPUHU SPATHUIN Ba TE€HJIAP IKCIPECCUSICUHUHT
IOKOpPY  JlapaXkaja YHAAMIIWJIMTMHM TabMUHJANI KaOuiaapHu Oaprtapad stuin
Jo3uM. ByryHru kyHaa QyHEHUHT KYIiad mamiakatiapu JabopaTopusiiapuia
THXKOpAT Makcaajapuia KyJUIAHWIAIUraH MYTJIAKO SIHTM XWIJard TPaHCTEH
YCHUMIIMK, XallBOH Ba MUKPOOPTaHU3MIIAp SIPaTUJITaH.

1.2.HykJ/ieMH KMCJIOTAJAPHUHT TYpJapu

Xap Oup TUPHK OpraHU3MJla HYKJICHH KUCJIOTAJAPHUHT Xap WKKUA TypHU-
pubonykiienn kucnora (PHK) Ba aezoxkcupubonykiienn kucnora (JAHK) mapxyz.
®axar Bupycnap OynapHunr Oup typunu, JAHK, éku PHK nu tyramgu.Hyxnewnn
KUCJIOTallap OKCWIIap OwiaH Oupra XaéTHUHT MOJJIUWNA aCOCHHHM  TaIlIKWII
Kwiaaun.Yiap Oup-Oupu OuiaH xap TOMOHJIama y3BUM OOFJIMK, aMMO YyJIApHUHT
XyKadipagaru YpHu Ba (QYHKIOUSICH TyOjaH ¢apK KWJIaJu:0KCHUIUIAp accocaH
KYPWIUII Ba XY>KAUPAaHUHT UIIYM OpraHjapy MaTepualv, HyKJIEWH KHUCJIOTa 3ca
uH(OPMAITMOH MaTepuai, Y OPraHU3MHUHT TY3WIWIIH, YCUIIU, PUBOXKIAHUIIINTA
TETUIUIN aXOOpaTHUHT CaKJIaHUIIN,TAKPOPJIAHUIIM, aJIMAllMHYBH Ba HACJJIaH-
HACJIra YTUIINHA TabMHHIAN .

['eneTuk >xapaéHimapHUHT MoJieKyJisip Mmexanusmu. JIHK 6nocuHTe3n-rennap
peIUIMKALUACH, SIbHU ~ OpraHu3M  OCNTWJIapUHMHT  [03ara  YUKHUILIUAJIUDP.
['ereponomumep  Oynran  wWHGOPMAIIMOH  MaKpPOMOJEKylajlap  TEHETHK
uHGOpMAIlMAHU  Y3UHUHT  OupjaM4M  CTpyKTypajapuja  cakjaiau  Ba

? Bernard R.Glik, Jack J. Pasternak Molecular biotechnology -Washington 2010. 3-45 p.

* Bernard R.Glik, Jack J. Pasternak Molecular biotechnology -Washington 2010. 4-15 p.
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tammiiau. JIHK Monekynacuna Hykineotuiap u3umi xoinamran 0y nHhopmanus
PEIUTHKALIAS. XaM TPAHCKPUIIIMSAA aMaira omamn.” ['eHeTHK WH(OPMAIMSHHHT
peanuzauua kuwinHumm JJHK monexkynacupga nykiaeoTujiap TapTUOM HIaKIUAA
é3unrad OyHWpyK (KypcaTMa)HU OKCHJI MOJIEKYJacu CUHTE3UJa aMUHOKHCIOTalap
TapTuOra avmantupuiiian ubopat.Muadbopmanus okuMu KyHujaard wyHanuiiaa
keyagu: JJHK— PHK— okcun— Xxyxkaitpa— opranusm

1.3. THK 0mocuHTE3H

JIHK 6uocunme3u spuM KOHCEpBATHB CUHTE3 10 aTanaau, YyHKHA Xap Oup

ooma JIHK pa dakar Ourra oHa 3amwxup cakjgaHaau.OJuHraH HaTKajlap
pEeIUTMKAIMSHUHT KOHCEPBATUB YCYJIMHU TYJia MHKOP KWJIAJHW, YyHKHU aKC XOJjja,
oup Oona JIHK cu ukkana OONUIaHFUY 3aHXUPHU TYTHILHU, OOIIKACH 3Ca MKKUTA
SHTY CHHTE3JIaHTaH 3aHKUPJaH MOopaT OYNuIM Kepak.YHUHT UcOOTH Kyhuaaru
MHCOJIJIAaH OCOH KYPHUJIA .
ABano xankamu JIHK tyraguran Oaxrtepusutapaa (E.coli), cyHrpa sykapuor
XyXalpanapja xXaM pagdoakTAB TUMUIWH OuWjaH VTKa3wiraH Taxpuodanap
perumkanus  okapaéuuaa JIHKHMHT wuWKkana 3aHkupu XaM bUpP BakTaa
CUHTE3JIAaHUIIIMHU TacauKiaaau. ['am mry epaaku, arap E.comni ycaérran Mmyxutra ’H-
TAMUAUH Kymwica y xyxkadpaga dTTP ra aitmanu® perukaius JgaBOMHJIA
uctebmMon  KuwiumHaau. by  Ttaxpubamapum  yTkasran — Keiipuc  JIHK
PETUTMKAIMSCUHUAT MOJACIIUHU TAKIH( KUIAU. By MOIETHUHT acocui XyCyCUsTH
mryHaad uoopatku, JIHK mMonexynacu permkanus O0NUTAHUITUHUHT HYKTacu Ae0
atamaauran crneunduk ydactkara sra. JJHK permxamuscu yuyn daxar JHK-
noyuMepasza (HEepMEHTUHUHT V3U eTapiiu SMac.ByryHru xkyHaa Xxam peruivkanus
JKapa€HUHUHT TYJla Ba aHUK TacBUpU HYK, Oy >kapaéHma MabiyM (GYHKIUSHUA
Oaxkapaguran MuUrupMagaH opTK (epMeHT Ba OKCWIIap MINTUPOK ATca
Kepak.PernmkanusHuHr y3u OUpPUH-KETHH KeyaJuraH Oup KaHda OocKUuJap/iaH
noopat. by OoCcKMUIapHUHT XaMMacH KyJa KaTTa Te3JMK/Ia, OJUHN Japakaia aHuK
yTaau.

MurupManas OpTHK PeILIMKATHB (epMeHTIap Ba (akTopnapiaH ubopar
tyna xomiuiekc JIHK-pemnmkaza cuctemacu €ku Kuckada periucoma aed
atanagu.E.com Xyxkalpanapuaa MabiIyM Japaxkana oup-oupuaan ¢Gapk Kujiaaurad
yura JIHK-nmonmumepasa mapxyn.Ynap I, I, I nonumepaszanap ne6 Genrvianaam.
[ Ba IIl monumepazamap Oosia 3aHXUPUHMHT Y3aWUIIMHUA TabMUHJIAIINIAH
TallIKapy, 3K30HYKJI€a3aJuK akTUBIUIrura xam sra, spHu [IHK monexynacuHuHr
Xap WKKA YYUJaH XaM OXHUPrd HYKICOTHIJapHU axpara omanud. E.comi

* Deniz EKinci “Biotechnology” Croatia, 2015
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xyxaiipacuga JIHK 3amxupu anonramusicura acocad I JIHK-nonumepasa xaBo0
oepanu. Il JIHK —nonumepazanuur GyHKIUSACH X03UpUa aHUKJIaHTaH 3Mac.
Pubonykieosun tpudocdarnapaan 5—3 WyHanumuaara OOFIaHUII npumasa ned
atanagu. PHK 3arpaBka kanta Oup 3amwxupan PHK 6Ynu6, yHunr 3-yuwura
W3UUIUK OWJIaH J€30KCUPUOOHYKICOTH T KOJAUKIApH OUpUKAAN. DHT KEUHHIU
BaKT/Ia Xap WKKaja 3aHXHUpP XaM KajaTa (pparMeHTiap IIaKiuaa CUHTE3JIaHHIIN
UCcOOTIaH IH.

1.4.PHK O0mocunTe3un

baxapanuran ¢yuknuscura kapad, PHK nap acocan yu cundra 6ynunanu:
Meccerwxep (amun)-undopmarnmon PHK (m-PHK), pu6ocomon PHK (p-PHK) Ba
tpancnopT (tanumyBun) PHK (1-PHK). Vmap xam wukkwiamum Ba ydiamMuu
ctpykrypara sra. Bupycmap PHK cu mM-PHK ra xyna yxmam Oynagu. Muax
taékuacuna PHK cununr tumnapm kyiiugaru HucOatna O6ymaam: m-PHK~2, T-
PHK~16% Ba p-PHK~82%.

PHK HuHr Xap y4 TUOM XaM OKCHJI CHUHTE3MJa HIUTUPOK 3TAIH, JICKHH
yJIapHUHT Xap OMPUHUHT Oy KapaéHia Maxcyc, TakpopianMac QyHKIUICH O00p.
OyakapuoT xyxaipamapga PHK HuHr Oomka Turuiapu XxaM TOMMWITaH, JICKUH
yIapHUHT QYHKIUSCH XaJIu aHUKJIAHTaH dMac, IIYHUHT YYyH yJIApHUHT Oeruiapu
XaM UYK.YmapHuHT O6ab3wiiapu sapoja, OomKaIapyu MUTOIUIa3Maja yupaniam.

1.5. Okcns1 OMOCHHTE3H

Tpanckpunuus skapaéHmu. I'ennap tpanckpunumsacu PHK xocun
oymumura onu6 kenagu. PHK HuHr xamMmma Typriapu Xam sijpojia CUHTE3JIaHa[Iu.
JHK wmarpuniacuna xeuaguran xamma cuHtesnap JHK nma €3unran ax6opotra
myBouK amanra omaau. PHK wunr 6apua typnapu 1-PHK, p-PHK Ba M-PHK
cunre3nanumuaa, JHK acocmapuunr taptubu PHK acocmapu Taptubunu
Oenruanm.
[lonunykneotun  3amwxkupud  ¢pakaT  pubo3oHykiIeoTH]  TpudocdaTiapaan
cuHTe3NaHaau Ba Oy jkapaéHma a”Hopruk mupodocdar Mosexynamapu axpanaud
yukaau. PHK cuHtesm Oup Heua Oockuyga Oaxapuiagu: a) HHUIMALUS
(6ounanruy), B) nmonmumepusanus Ba 3) TEPMUWHAILIUA (tyram). PeakuussHunar
OOLUTAHUINIA YYyH MaxCyC OKCHJI — CHUIrMa (akTop Tyralid y4yH TYyraTyBYH
TEPMUHATOP-KOJIOH MUINTUPOK ATaau. Hycxacu ojsvHamuran mry 3aHxup Oyinda
nosuMmepasa 5 gan 3 ra ToMoH ityHanu6 3—5 makina 6opaaurad PHK 3amxupunu
xocun kKwiaan. JIHK Marpunacuaa suru cunte3 KuiauHran waxcyioT (PHK
MoOJIEKyJIajlapu) mparckpunm 1ed atanaau.

bupon Oup MabIyMOTHU MApTIU Oenrwiap épaamuaa udojanaii, oaaTia,
komtam €xku ko ned artamanu. 1961 #mnga Kpuk reHeTMK KOJHM MaTeMaTHUK
aHamu3 Kunaau. OKcua MolJieKkyjgacujgaru xap OHpP aMUHOKHUCIOTaHU
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udomanoBun koA Tpuruierin O0ynub, y Kpux wudomacura xypa komoH ned
HOMJIAHTaH.

Oxcuin MoJeKyJlacura KupajauraH aMMHOKUcaoTanap kamuaa 20 xwn OyiaraHuaH
KojoHIap coHM xam 20 paH kam Oynumm MyMkuH osmac. Jlemak 4 Ta
HYKJICOTHIHHHI Y3H GKH WMKKHTa HYKICOTHAIAH XOCH1 Oymaguran 16(4%)
KOMOHMHAIMA XaM etapiu sMac. Typiau TaIKUKOT Ba MyJioxa3aldapAaH CYHT KOJA y4
HYKJICOTHAJAH N00aT TPUILIET TabuaTra sra SKaHJINTY aHUuKJIaHAu.AnbarTa OyHa
XOCHII Oynaaguran KOMOWHaIUsIIAp COHH 64(43), KOJIUpJIaHAIUTaH
AMUHOKHCIIOTaJIap COHMJIAH aH4ya Ky MabiyM Oynauku, 20 Ta aMUHOKHCIIOTAIaH
18 Tacu Outtanan optuk (2,3,4 Ba 6) KOJ0H OMIIaH KOAUPJIAHAD JKaH.

OxcumnapHuHr 6uocunTe3n. OKcuiulap OMOCHMHTE3U OMOXUMUS TapUXUAA
SHT MyXMM MyaMMmoJjiapiaH Oupu 0ynub kenrad. byrynru kynaa 6us Oy MyaMmo
XaKuJa KYm MabIyMOTJIapra SramM3 JIEKMH XO03Wpuya TYIUIaHTaH axoopor Oy
coxaja OuuIy Kepak OyiraH HapCcaJdapHUHT O3TMHA KUCMUHU KOIUIAIld MyMKHUH:
OKCWJI CHMHTE3M OMOCHHTE3 Kapa€HJIapu opacuja 3HI MypakkaObu Oyica Kepak,
YHUHT aipuM OOCKUYIapua MOJUMENTH] 3aHXKUP WHUIUALMACH , y3aWluIIH,
TaMOMJIAHUIIIM Ba OKCHWJUIAPHMHI E€TUIIMIIUIA 103ra SAKUH (PEepMEHTIap, Maxcyc
okcusl (akropiap, ymyman 200 SKMH MaKpoMOJeKyjangap MINTUPOK 3Taau. by
MakpOMOJIEKYJAIapHUHI  Kynu  pubocomManap yd4  VIUOBIM  Mypakkad
CTPYKTYPAaCHHUHT TAIIKUINA KUCMIIAPUIIUD.

Oxcuit cunre3 M-PHK Hu nexonmpnam, span PHK Monekynacuaa typt xun
acoCJIapHUHT W34 KEJTUIIN é3uran axOOpOTHHUHT 20 XHJT
AMUHOKHCIIOTAJJADHUHT  OKCHUJI ~ MOJIeKyJacuJa  W3YWji  KeJIull  TUJIUra
yrrazumumumaup. LLyHuHTr yayH xam Oy jkapa€H TpaHCHAnus (Tap>KUMa KUJIHII)
JeunIaau.

Okcun cuHTe3MHUHT Oockuwiapu. by xapaéH acocan 5 Oockuyaa YTau.
AmunokucnoranapauHr ATP €pmamuaa akTHBIaHWMIOM Ba TETMIUIM TPAHCHOPT
PHK ra xyunpuiniim okcuia OMOCUHTE3H YUyH SHEPIeTUK acocC sipaTai.

By wuxku xap€H y3nykcu3 Oornanran Oynu6 Outra sH3uM E-cnemudux
amuHoami-T-PHK —cunTesa Tascupuna xeuaau.®pencuc Kpuk Oy xapaéuma t-
PHK agantopnuk poJiMHM YWHAIIMHU aHUKJIA/IN.

Ha3sopar caBosuiapu::

1. TIpoxapuoT Ba 3yKapHOT XyKalpaJapuHUHT Ty3WIHIIUAATY GapKu HUMAaH
nbopar?

2. Xyxaiipa KOMIOHEHTIApUHU aXpaTUO OJIMII KaHAal aMajra Omupuiagu

3. JAHKuunr cneuuduk puznk KUMEBUHN XyCyCUATIApU XaKH1a MAbIyMOT
OepuHT

4. HykieuH KUCIOTaJapHUHT TY3WJIUIIN Ba PU3UK-KUMEBUHN X0occallapu

5. JIHKuuHr cnupamiaHuy HIMa y4yH Kepak Ba HUMa oepaau?
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6. Hykneun kuciaoTamapHUHT OUpiIaM4u CTPYKTypacu KaHaal xocus 6ymaan?
7. JIHK Hu Ty3wimmmm Xxakuaa MabIyMOT OCpUHT

8. JHKwuu ¢ysknuscu Humanapaas noopar?

9. Pennukauus Huma?

10. Permukanusa Mexanu3mu TpaHCKpUNLIMS MEXaHU3MHU.

11. TpaHcsauus MEXaHU3MU.

12. JHK Ba PHKnapuunr ¢pusku-kumeéBuit Xycycusariaapuaara Gpapk
13. IHK Ba PHK napHuHT CTpyKTypaBuil Ty3WJINII Tapakajiapu

DoigaaHNIAIUTAH afaduéTiap :
1. Bernard R.Glik, Jack J. Pasternak Molecular biotechnology -Washington

2010. 1020 p.
2. Deniz Ekinci “Biotechnology” Croatia, 2015
3. Artikova R.M.,, Murodova S.S. Qishlog xo‘jalik

biotexnologiyasi.Darslik.T.: Fan va texnologiya. 2010.- 276 b.

4. Mirxamidova P. va bosh. Mikrobiologiya va biotexnologiya asoslari.
Darslik. 1lm ziyo . 2014y, -335 b.

5. Mycae X.H., AxmenoBa H.X. Kumésnii mukpoOuonorus. Hapcnuk. —T.
dan Ba Texnojorus. 2012.-428 6

2-maB3y: PexomOunanT JIHKnap texnosiorusicu

Pe:xa:
2.1.PexomOunanT JJHK onmumHeuHT axaMuaTH
2.2 .PecTpuKUMSIIOBYH IHIOHYKJIEa3anap
2.3.1Ina3muna BeKTOpaapu
2.4 I1na3mup Bexktop pBR322.

2.5. Tparcdopmaiinsi Ba TaHJIAII

@)

g
0 Tasnu uobopanap: ¢paemenm, pecmpukmasa, caum,

Komnaemenmap, aueuprawt, JHK-nmueasza, eekmop

2.1.PexomOunanT JJHK oMIIHUHT axaMUSATH
PexombunanT JIHKnap texnomorusicu (MoJieKymsip KJIOHJAI XaM Ae0 aranaan) -
Taxpruba MyostaKalapu WMFUHAUCH OYIUO, OUp OpraHu3M reHeTUK MaTepUAIUHU
(JIHK)) Gomika opranusmra yTkazuil ycyauaup. Pexkomounant JJHK onum 6Viinua
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YHUBEpCal YyCyJulap MaBxXyJ 5Mac, JEKHMH KyNuHYa KyHUJard cxema acocHuaa
onHaAM (1pacm).

*  Kepaknau reHysap OJMHAgUraH JIOHOP OpraHU3MIaH Hatus JIHK
SKCTpakUMsuiaHaau, (QepMentnap Epramuja TUAPOJIM3TAaHAAM Ba  Oomika
JIHK(BexTop)ra nuraza gpepmentu épaamuga Oupuktupuiand pekomobunanat JTHK
XOCHJT KHJIMHAA. "

* By KoHCTpyKUMs X¥KallMH Xykalipara KUpUTWIAIU, y epa peruKanusiaHu0
KeHMHIH aBiojiapra 6epuiann. By sxapaén Tpaanchopmarus neitunamm.’

» PexomOunant IHK TyTyBuM XyxKaiipanap aHUKJIaHAJAU Ba TaHIa0 OJUHA/IM.

e Kionnanran reH KojjaraH crneuM(puKk OKCHJI XYKallhuH XyKailpajaaH
axparunaan. OnuHangu Ba Oy OKCHJI I'eH KIIOHJIAHTAHJIUTMHHU AW OYnuo
XU3MAT KUJIAJIH.

Pexombunant [IHK spatum yuyn acoc O0ynub monekymnsp Ouosorus,
HYKJIIEMH KHUCJIOTaJap »SH3UMOJIOTHSACH Ba OakTepual BHpYyclIap MOJEKYISp
TeHeTUKAacH, UIYHUHTJEK OaKTepUsJIapHUHT  XpoMOCOMalapAaH  TallKapu
aeMeHTNIapu xu3MmaTr Kwind. PekomOunant JIHKHu spatum Oy Mypakkad
KapaéHHUHT Oapya OOCKHWIApUHMHT acocuii acbobu Oynran QepmeHTIap
épaaMuia amanira omumpuinaad. AnHuKca ukku 3aHxupiau JJHK Monekymnacuaan
cneneduk  HYKJIEOTHJ  U3YWUIMKIAPHU  TaHUO  KecaauraH  pPecTpPUKUUS
depmenTiapu (pecTpUKIUSIIOBYM 3HIOHYKJI€a3agap, pecTpUKTa3aiap)HUHT YpHU
oexuécaup.

> Bernard R.Glik, Jack J. Pasternak Molecular biotechnology —~Washington 447-58p
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KIIOHTOBSH
aomop JTHEK BeKTOpR

JdJHEKamar

KepakaH ovaara depMerTaap EpmaMBEIA / =
nap=anam @uepnlem.uap ep,:}_aun,::a
TYFpH MAKIHIA ¥ TKa3Hm

pexTop JHKcn

BeKTOpra &t
JHKaa yaam

PeKOCMOHHAHT

pexomGuaanT THKgn | STCHIAHIaH reH
saHHE XyaaHpara TYTVEYH XV:kafApaaH
KHPHTHIT TAHJIAM

P - X¥malHH Xy:aaHdpa

P KJJOHJAHIAaH 'ed TOMOHHIAH
KOOIaAHATHTNAaH OKCHIOCHHTe2H

Pacm 1. Jlonop opeanuzmoan xepaxnu [{HK asicpamub onunaou, gepmenmamug
2UOpOIU3 OpKAAU Kepakiu 2eH ajxcpamunaou. baxmepuii éxu 6owka xyscaupa c
CMPYKMYpaiapuoan eekmop (niazmuody) oauHaou ea 6a Kecuiaou. Bexmopea
JIHK @paemenmu ypnamunaou.Onunean KOHCMPYKYUS XYAICAUUH Xyrcaupaza
Kupumunaou ea y epoa Haci Oepaou.  Knownawmeaw e KOON084U OKCUT
AHUKJIAHAOU.

2.2.PecTpuKUMAIOBYM IHAOHYKJIea3ajiap

Mosnekynsp wionnamga aoHop Ba Bektop JHKcuHum wabaym xoit
(caliT)nan ¢parMeHTIAPHUHT JUCKPET TYIUIAMJIADUHU XOCHJI KWJIHIIHN 3apyp.
Arap xpomocoma /JIHKcuHM KMUMK AuaMETpSid HUHAIM IIIPHUIYIAH YTKa3Cak €Ku
yIbTpaToByll OwujaH wuIUIOB Oepcak, yxonna Ou3 0,3 nmaH Srava M.H.K.
y3yHJIUKIAru (pparMenap oJMIIMMU3 MyMKHH. AQcycku Oy oaauil onepanusiiap
HaTkacuaa ukkuHuM 3amxupiu JJTHK monexkymacupmaru yswiunuiap tacoauduii
XOJIa amaira OmIaJd, YyHKH Xap Tajl HIUIOB Oepuwirasia yMyMaH SHTU
dbparMeHTiap TYIiaMu Xocuia OViaaau. Mosekymsp KJIOHJIAIHKU aMalira OIIHPHUIII
OaKTepUsUIApHUHT IOKOPH creneduk hepMeHTIapyu aXpaTUITaHUIaH CYHT aMmalira
omupul MyMkuH 0ynau. by ¢epmentinap ukku 3amxupnu JJHK monexkynacumaru
MabIyM M3YWILTUKIAp acocnHd TaHuO JIHKHUHT MKKuTa 3amKUpUAa XaM Y3HUII
xocun kunagu. by depmentnap Il Tummarum pecTpuKIMSIIOBYM SHIOHYKIea3aaap
JIeunIaau.
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bupunun Il Tungarm  pecTPUKIUSIOBYM SHIOHYKJea3aiapJaH Oupu
Escherichia coli 6akrepusicunan axpatmirad 0y depment ECORI ne6 Hom onran.
by ¢epment JAHKHuMHr crneuudux nNanvuHAPOM U3YWIUIMK TYTYBYM OJITUTA
HYKJI€OoTH]l >Ky(dTnaH wubopaT KUCMUAArd aJeHUH Ba TYaHUH KOJJAMKJIapu
opacuaad y3uim Xocwi Kwiaan seHu JIHK 3amxkupupa tanub xecaguran cauT
MapkaszugaH oup xuia Macodana 3uHa XOCUI KMJIMO, CAMMETPUK Y3UII Maijo
kuinagu. by Oup-Oupura KoMIIEeMEHTap ydacTKajgap aCOCHUHH KYy(TIaIIHuIIu
xucoOura €ku «ENUIIKOK» ydIapu OpKalu Oupiamuml TeHASHIUsACcUra sra
oynanu. (2- pacm).
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Pacm. 2. JHKunune wucxka ¢paemenmunu Il munoaeu ECORI
PeCmpuKkyusiiosdu SHOOHYKIeA3d époamudd énuuwKox yu4iap Xocuil Kuiuo
kecuwt. Cmpenxanap /J[HK 3ausxicupunune kecunuus Hcourapuru Kypcamean.

EcoRI ngan Ttamkapu OakrepusimapmaH ro3nad Il-tum pecTpuKnusiioBYn
SHAOHYKIJIea3amap oOJuHraH. PecTpukrazamapHu Homuama (QepMeHT
aXpaTHO OMMHTaH OakTepus TYPUHHUHT JIOTUHYAa HOMUHU Oomr Xapdiaapu Ba
Kymmumya — Oenrwnapungan — dodpgananunagu.  UYyHku  Oup  Typaaru
OakTepusiapJiaH OMp Heua XUJl pecTpUKTa3zajap aXpaTud OJIuMHTaH OYIuIIu
mymkuH. Escherichia coli-EcoR 1, EcoR V, Haemophilus influenzae —Hinf I,
Streptomyces albus — Sal I, Thermus aquaticus — Taq 1.°

ll-Tun pecTpukuMsIIOBYM SHAOHYKIea3anap TomoHugaH TaHwmoO JJHK
MOJIEKYNIACH HapyajlaHafuraH >KOH y3MII caifTu ne0 aTanamu. Enumkox
yujgap XOCWJI KWJIyBUM PECTpHKTa3zajapJaH TalIKapy TYMTOK y4iap XOCHII
KWJIYBUM PECTpPHUKTAa3ajiap XaM MaBXKyJ. YJapHUHT y3ull cailtu 4-6ta
HYKJICOTUaH ubopat Oynmuimm MyMmMkuH. (1-xanBan) PecTpukuus catu

® Bernard R.Glik, Jack J. Pasternak Molecular biotechnology —Washington 45 p
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u4yuaa TYFpu y3uill (Kalud CUHTapu IIapTTa UKKU Oynakka Oymann)
XOCHJI KHJIYBYM pecTpuKTazanap Tabcupuiaa «Tymtok» yunu JJHK
dbparmentiapu mnaiino Oymanu, ynapau xam JIHK-nuraza depmentu
épaamuaa OMpUKTUPUII MYMKUH. bByHIail Xxomnapaa maurupiaii
peakuuscu y3ura xoc OYnuO, YHUHT caMmapa Japaxacu «EMUIIKOK»
ywiapHU OMPHUKTHpHUIITa HUCOAaTaH OUp 03 MACTPOK. AMMO «TYMTOK»
YUIH dbparmeHTiap OMPUKTHUPUITUHUHT CEMHTITKOK) V4IU
dbparMeHTIapHU OUpHKTHpUINTa HHUcOaTaH ad3alaurd IIyHIaKH,
«TYMTOK» yuiH Oy pparMeHTIap Kaiicu pecTpuKTa3za TabCUpHUIA MAg0
OynumuMaaH Karbuil Hazap, TypJM pPeCcTpUKTa3ajiap TOMOHHUJIIAH XOCHUJ
oynaran ¢parMeHTIAp OCOH OUpuUKaIu.(3-pacm)
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Pacm.3  JIHKnune xucka @paemenmunu I munoaeu Hindll
PECMPUKYUSATIOBYYU IHOOHYKILEA3a époamuod mymmox yuiap XoCui Kuiuo
kecuw. Hindll  manub xecaouean uzwunnux wmpuxau yusux époamuoa
AdXACPAMUTIAH.

I l—Tun PECTPUKIHATIOBYN OSHAOHYKIICA3AJIAPTICHIIAPHN  KIIOHJIAIgaru acocuu

dbepMeHTIIapJiaH XUco0IaHaIH.

JIHK HaMmyHacura MabjiyM peCTpUKTa3a OWJlaH HUIUIOB Oepuwirasia  y3WIl
callTnapuiad KecwiuO ,pparMEHTIApHUHT OMp XWJI TYIUIAMH XOCHJ OYnaau.
Arap Oup Heua pecTpukims (epmeHTIapaaH ¢oiiagaHuica ONJIUH Xap OUTTa
pecTpuKkTaza OujiaH WIUIOB Oepuiiaiu, CYHIrpa yJIapHUHT KOMOWHAIUSICH OuWiiaH
Tabcup ATTUpWING Ma3kyp JAHKHuHT Qu3uk kapTacuHU Ty3WIl MYMKHUH STbHU
MoJIeKya OViIa0 pecTpUKIUS CAUTIIapUHM aHUKJIAIl MyMKUH. XOCHJI OYiraH
dbparMeHTiap YiuamMuHU Ten 2JieKTpodope3 EpaaMujia aHUKIAHUO PECTPUKIUS

CaﬁTHapHHH TOIMWIIT MYMKHH.
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1-sxkanBana
bab3u pecTpuKTa3ZaIapHUHT HYKJIEOTHJIAP KETMA-KEeTJINKIATH
TaHUO y3aaUTraH U3YWLIMKIAPH

DEQMEHT ¥3ulW canTnapm ®ocun BynaguraH yanapm
XapaKTeEpH
y LR BT e il e 1
Ecoll P S'-pocdaT rypyxH yunapu
LR R LTy i S i
BamH]I AP A-G1G S'-pochaT rypyxH YaAapu
C=T—a—C—p i '
[st 3'-THOpORCHA H ydnapH
at A—C—0-T-" ,EI,[:I pr 'l||" F]
L= A—T=C
]
Sauial A—P—h—a T S'-$ochaT rypyxXH ydna pH
Pyull [ 0 ) e
G-T-C1G-A~C TYMTOHK, y4nap
I :||1.1| =T-TiA—-A—C
C— A A TT—T—G
=0 = T
Haalll MTC 4.3
x et TYMTOK y4nap
Notl HUCEOPEACSCAEE BbochaT rypyRd ydnapu

O O— =G T

PecTpuknmsi XapuTacMHM Ty3WIN YyYyH ajoOXWJa PECTPUKIUSIANT Ba
apajiall pecTpUKLUMsIIAIl HaTHKacuaa Xocull Oyiran dparmMeHTiap YI4nMUHU
TakKociail 3apyp Oynamu. bynpail Takkocnam Hatwxkacu 4b pacmaa Oepuiras.
Arap JIHK xap wmkkama pectpukrazagap (EcoRI m BamHIl) OGunan ruaponus
KWIMHTaHaa yura gparmeHt xocun Oynca , nemak JJHKuunar Gonvanrumu JIHK
¢parmenTuaa xap Oup UIUIATUITaH GEPMEHT YYH MKKUTAJaH CAalUT MaBxKyJ HKaH.
EcoRI ruaponmsu Hatmkacuma xocun Oymamurad 300 H.OK. Ymyamaard GparMeHt
EcoRI m BamH wukkuta  apanammacu TabCUpPHUIA THUAPOJIU3IAHMAHCA JIEMAK,
ukkuta ECORI-caiibup Oupuman 300 nykieotun xypTt opanukna Oyauod, ymap
opacuaa BamHI-caii maBxyn smac skaH, 850 Ba 500 H.k.y3yHiaukaaru EcoRl-
dbparmentinapaa ourragan BamHI-calitnap mapxyndkan. BamHI pectpukrazacu
HaTwkacuaa xocun Oynran 950 H.ok y3yHiaukaaru ¢pparMeHT EcoRI 6vnaH WKKU
Kappanu wunuioB Oepwiranga yura ¢parmentra (250+300+400 - 950 m.H.)
napuanaHagu. Jlemak, ukkuta BamHI|-caiitnap ECORI caiitnan xapama Kapiiu
tomonra 250 Ba 400 u.ox Macodana xoimamrad. BamHI- depmentun 850 H.K.

y3ynnukaaru ECORI-pparmentan 250 Ba 600 H.K.y3yHIMKIArd ¢gpparmeHTIapra
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kecagu, ECORI yuyn caiitnapnan Oupu sca BamHI| caiitugan 250 H.x Macodana
xoinamarad, nemak 600n.ok JIHK OommanFud MOJIEKYJIAaCMHUHT  KaCHAUD
oxvpuHM TyTHUIIH Kepak. Cyurpa, BamHIl  500n.x ¢pparment ECORI-bparmentau
ukkuta 100 Ba 400 H.oK dparmenTiapra napyanaiau, BamHI, caitnapuaan Oupu
EcoRlI caiitnan 400 H.x.0mtad axpanrad, nemak 100 H.ox dparMeHT OOLIIaHFUY
JIHK mMonexynaCMHUHT MKKWMHYHA YYMHU HAMOEH KUJIaIu.

A

Ecoltl BamHil Em Rl amd BamHI
digestion digestion digestion
9 500
B —
t._J,'I,'II,'I — L"l,,l-m —
SNY]  —
A (MN] —
FAAN]  — 3,0 —
250 —
1N — 1NN —
B
Ecalil Eralil
T 5,000 3000 T 2500
I
| i
L0 4,000 | 3000 ;2300 6,500
1 1
19,500 . L]
L000
BamHiI BamHl

4-pacm. PecTpuKuus caiTJIapUHA XapUTAaJIALll.
A. Kypcamunean pepmenmuap époamuda xocun oynean JJHK ppacmenmaapnu
eenb-anekmpoghopex Hamudicanapu. Tozananean JIHK ECORlI 6a BamHI
Gdepmenmaapu époamuda anoxuda-aioxuoa , CyHepa YIapHuHe apaiauimacu
époamuoa 2uopoIU3IaAHaoU, 2eiv-dleKkmpogopes  Ymrazuiubd, >muouti 6poMuo
époamuda Oysanean maxcyiom ypeawunaou. 1 opuzonman noioCKaliapHuHe yan
momonuda gpazmenmaap y3yHauu xcygm acociapoa bepuiat.
b. anexmpogpopes namuowcanapu oytiuva mysunean pecmpukyuon xapuma. Moc
GepmenmaaprHune manuw caumaapu opacuoazu Couuap.
45 pacmoaeu xapumaoau xap oup euopoauzda Xocuil 0y1aouean pecmpuryus
caumuapu Hcounauumy 8a QpasmMeHmiapu Yiuamaapu opacuoazu MoCIUKHU
SAKKOJ KYypUl MyMKUH.

PecTpukiusioBun 3HAOHYKIIEa3aJapHU KYJJIAIIHUHT sHA OMp KYJUTaHUJIMII
coxacu MaBxya. JJHKHuMHr MKKkuTa Xap XWil HaMyHacu E€NUIIKOK ywiap XOCHII
KWIyBYM OWUp XU pecTpuKkTasa OujaH WIUIOB Oepuld apajamTupuiIrasia
KOMIUIEMEHTap Ky Tiamumra OnHoaH ENUIIKOK yuwiap *Ky(PTaamu0, reHIapHIuHT
SIHTU KOMOMHaIUsSICUHU- pekoMOuHaHT rJIHKnapau xocun kumaau. (Spacm ).
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BamHI ydyH TSHHLW CIHTH BamHI ydyH TaHHW CIHTH
A}

Mapdanaw ll‘lapqaﬂam

H I (M I
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=TACAACCTAGGAACTG — =ATACCTAGGAACTG —
L £
I OH O
BHp 33HHHpOEM YSHAHLW BHp 3EHHHPOETH YIHAMLL
S-pacm, JI[HKnune mypau namynanapunu BamHI, DpecmpuKyusIo8yU

OHOOHYKNeazanap époamuda napyaianeanod Xocuil 0yneaH ENnUKOK YUlapHu
ouprawmupuw. Pacmoa xypcamunean mypmma ¢hpaemenm oup-oupaapu ounan
bupnawut6 onmuma mypau JJHK monexynacunu xocun Kunuwiu Mymkut. Enuukox
VUIAPHUHE MYPMMA AcoCaapu X0Cuil 6000poo boziapu opkaiu gppazmenmaap oup-
oupuea b6oenanaou, Oy boenap emapau 0apaxcada Mycmaxkam Oyneanaueu y4yH
MONeKYanap d9pummaoa y30K 6aKm mypeyH Xoaamoa Koaaou.

Monekynsap KIOHIANl y9yH PECTPHKIHUS (epMEeHTIapUHUHT V3u KudOos
KuJIMaiu. bupuHungan, ukkuTa Oupiamrad gparMeHTIapHU yIuiad TypUIll Y4yH
EMUIIKOK y4JIAPHUHT BOJOPOJ OOfnapu €paamuaa OUPUKUILM YHYAIMK eTapiu
smac, Oy epna sHa yimraza GepmeHTu xam 3apyp Oynmamu. JIHK nuraza xyuHu
HyKJIeoTu1ap opacugaru Qochoaumddbup Oornapuau tukiaam opkam  JHK
Oynaxmapunu Oofnam kabu Outra acocuid Basudanu Oaxapanu. by sxapaén
aurupinam ne6 artamagu. ['eH MyXaHauciuruaa KyOnuH4Ya Jurupiam yuyyHn T4
darununr JIHK-nurazacunan doipananunaau. T4 nuraza épmamuma JIHK auar
Xap KaHmah Oymarm “€nuImKoK yuiaun® EKM  “TYMTOK y4iu~  KUCMJIapH
6upukTupmiagu. by SHT KYII KyutaHHIaguras GpepMeHTIapaH OUPUIHD. |

’ Bernard R.Glik, Jack J. Pasternak Molecular biotechnology ~Washington 47-68 p
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\Pf’ Mocodauadmp Gorm \Pf docodamadup Gom
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6-pacm. T4 JIHK-meaza uxxu 3awdcupiu J[HKuune ysuneaw ocotiuoa 5'-
Gdocpam e6a  3'-eudpoxcun eypyxaap opacuda ¢ocgoouspup 6ozrap xocun
xunaou. T4. A. Enuwkox yunapuu 6upuxmupuw, 5. Tymmorx yurapuu 6upuxmupuiu.

WMkxkuHunaan, arap, yjaap XyKalMH XyKalpaza pelulMKalusuiaHmaca Typiid
Mosekynanapau Oupnamrupuin oedoiiga. [llynmait kunmmb, arap peKOMOWHAHT
JIHKHuHT Oup Kucu Y3uaa KIOHJIAHUIIM 3apyp OYiraH reHHu TyTca, MKKUHYU
KHCMU 3ca peIUIMKAIMsUIaHUIIN yYyH 3apyp OYJIraH KUCMUHU TyTHUIIU 3apyp. by
MyaMMOHHM XaJl KWIHII Yy4YyH KJIOHJOBUM BEKTOpiapAaH QoiJanaHuIaau.
Yunnuugan, pectpukuus Hatmwkacuna JHK Typnu Tyman Qparmentiap
apajalliMacuHU XOCWJ KWJIaJW, YJIapHU BEKTOp OwujaH OupJallTUpUIraHIaH
CYHrKyIu1ad Typiau KOMOMHAnusuiap XOcwsl Oynaau. DHIUM KEpakiId H3YWILIUK
TYTYBUM PELUIIMEHT XyKallpaHu Tomum 3apyp Oynanu. ByHMHr yuyH Typiu
CKPUHMHI cucTeMaiapas (oiaaaHuIagm.
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BamHI y4yH TaHHW CaiTH BamHI yuyH TaHHW CaATH
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MNapdanaw Mapyanaw
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—ATGTTG GATCCTTOGAL — — '-.I'i";
—TACAACCT AG GAACTG — —=GATACCT AG GATOOLG —
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BHpASWTHEHLW ApanuTHpHW Ba GHPAaWTHPHLW

BMp 3@HMHpOATH YIHAHL BHp 33HHHPAETH YIHAHL
oH P oH r
A A
—ATGTTGGATCCTTG AC — —CTATGGATCCTTGAC —
=TACAACCT AGLAACTG — =GATACCTAGGAACTG —
Y LY
I OH POH
JAHHHPOAMH YIHAWLW JAHHMHPOArH Y3IWaWLwWw
7-pacm. BamH|,  pecmpuxyusnoeuu 3n0OHYKIEA3aCU MABLCUPUOA MYPIU

HAMYHALapoa Xocui 0yiaouean enuKox Y4iapHu OUPUKmMupui.

2.3.11na3mMuaa BeKTOPJIapH

[Ina3munap aBTOHOM XOJJa peINIMKAUUsJIAHYBUA XPOMOCOMAJaH TallKapu
ukky 3amxupian xankacumon JIHK. Ilnazmupnap nespiau Oapua Gakrepusiiapia
MaBxyll. bab3u Oupnapu y3uHMHT OWp XyXKakpagaH OollKacura KY4WpUITUHU
tabMuHIam axoopotuau (F-mmasmuanap) Tytamu, Oomkamapu aHTHOMOTHKIIAPTA
yuaaMmiiInK reHuHd (R-mmasmumnap) Tyragu €ku HOaHaHABUKW — METOOOJUTIIAp
YTHIIA3AIUAIACUTA JKaBoOrap crenu@uk reHiap TYIUIAMUHA TyTaau TIa3MHJIap
Vmaamu lpan 500 mM.HOK. OVIMIIM MYyMKUH. YJIapHUHT Xap OUpH peruIUKaIvs
caiituau (Orl) TyTamu, ylapcus XyXapaaa IUIa3MHUJAIAPHUHT PEILTUKAIMSICH
amMaJira omManIu.

bab3u mnasmumiap xyxkaiipaga 10-100 Hycxama OYIvIId MyMKHH.. yJap
IOKOpUHYCXalnu Jedunanu. baw3umapu kamuycxamu Oynu0 xyxkaiipama 1-4
Hycxaga Oynaumm MyMmMkuH. Ywmymud xyxkadpa JHKcunwunr 0,1-5,0%hnu
MIa3MUJIap TAlIKWI 3TUIIA MyMKUH. Typau rypyxiapra TEruiuid Iia3Mujiap
HyCXacujaH KaThbUi Hazap OUTTa XyKailpajga MaBxKyj Oynuinu MyMKuH. bab3u
MUKpOOpraHusmiapja Ourra xyxkadpaga 8-10 Typiau miasmujaiap aHUKJIAHTaH,
YJIApHUHT Xap OMpH Y3UHUHT (QYHKIUSACUHU OakapaJin.

Kinonnanran JIHKHM kyunpuin ydyyH aBTOHOM XOJiJIa PEIUIMKALMSIIaHYyBYU
wiasMuaiIap BekTop cudaruaa doitnamHum yayH 6apua 3apypuil XycycHsTiapra
sra. AMMO KynuHYa Tabumii TutasMujiapiaa “rokKopu cudarin” BeKTopra Xoc
0ab3u XycycusaTiaap MaBxya Oyamaiinu. bBynmaii myxum Xycycustiapra
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Kyhiugarmiap kapaau: 1) yadanuk karra 0ynvaran ymaam, E. coli ax3oren JIHKHu
KYUYUPHUII caMapacu TUIa3Muuiap y3yHJIurd 15 M.H.K.J1aH Ky OyiraHaa macasjiu.
2) Kepakiid TE€H YpHATWIAIUIaH SAroHa PECTPUKIUS CAUTUHUHT Oynuinu; 3)
PexomOunant JIHK TyTyBuM perienueHT XyxalpajaapHu aHUKJIAIl y4yH OUTTa EKU
OWp HeuTa CEJNEKTUB IeHETUK MapkepiapHuUHr Oynumu. [IyHUHT ydyH 1muiazMuj

BEKTOPJIAPUHU T'€H MHXCHEPIUTH EpJaMuia IpaTHIll 3apyp Oyiaau.
A

EcoR1
HindIIl

Pennukauma GownaHmw
HYKTacK

7-pacm. A. pPBR322 nnasmudunune 2enemux xapumacu. Tempayuxaunza (Tet') sa
amnuyunnunza (Amp") wuoammunux xocun kunysuu 2en Hindlll, Sall, BamHI u Pstl
YuyH seona caumaap mymaou. ECORI-caiim 6y eennapoan mawxapuoa
arcounawean. Bekmopnune y3ynnueu — 4361 oic. n. b. pPBR322
NIA3MUOUHUHEIIEKMPOH MUKPOCKONOA2U KYPUHULUUL.

2.4.11nazmupn Bexktop pBR322

Vrrau acpumar 80 immmapupa riasMup Bektop pBR322 sHr mamxyp
yYHHUBEpcall BeKTopiapaad oupu dau. Onataa miasMug Bektop P (uHrI., plasmid)
xaphu Ounan OedrminaHaay Ba BEKTOPHH Tabpu(iamira, YHU spaTUII TapUXUTa
ouj, Terumim Oynran Oup Heuta xapduap Ownan Oenrmwnaau. PBR322
mia3MuauHun Oenrwiamga BR xapdmapu Oy miasMuiaHu KOHCTPYKUIMSICHHU
aparran myaumdaap ®. bomuap Ba P. Poapurec mapadura, 322 coHu 3ca
yIIApHUHT TaAKUKOT OaéHHOMasapu pakamura Kyiwirad. pPBR322 miazmuau

y3yHnuru — 4361 x. H. Y UKKUTa aHTUOMOTUKra 4ujgamin red tyraau (7-
pacm), ammunurara (Amp') Ba terpauukimara (Tet'), mynunraek Tet'a renuna
BamHlI, Hindlllsa Sall yuyn srona caiitinap’, Amp' renn ydyn Ourtra Pstl-caiir,
KOJJIOBUYMHM3YMIUIMKIIApAaH Tamkapuaa 6aran EcoRI yayn 6urra caidT Tyranu, Ba
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dakar E. coliza perumkanysUIaHUIIMHA aMajira OIIMPHUINNA YUyH PeTUIHKAIUS
OOLUTAaHMINI CUTHANMHU TyTaau. [lmasmuanap Kym COHJIM HycXa XOCHJI KHUIUO
perUIMKalusIaHau.

KnonnoBun BekTtop pPBR322 kanpmaii wummadad. Arap To3ajaHTraH
xankacumMoH pPBR322 mmasmunura €ku Oy aHTHOMOTHKIA YHJAMIIMIUK TeHHJIA
KoWjamraH caitra gakaT OUp >KOHUAAH KECyBUM pEeCTpUKTa3a OWjaH MIIOB
Oepunca EMUIKOK ywin TyXpu uusuk makiaugarn JIHK monexkymacu xocun
Oynanu.  bynpmaii monekymanap rOKopuAard KaOM pecTpuKTa3a OWIaH HWIUIOB
oepunran, 3apyp reH tytBuu mgoHop JIHK Owman apanmamrupunagu. by mkkana
JHKuuHr énumkox yuiapu y3apo Oup-oupura KoMIjieMeHTap OVIraHJIUurd y4yH
yiap 6upnamub gyparail MoJieKyJanap XOCHIT KHIIaIu.

Cyurpa apamammv T4 darauar JJHK-nmuraza depmentu OunaH uIuioB
Oepuiiaau, HaTWXaAa Typiau KoMOMHanusaarudparMeHTiap Xocun 0ynaau, 6a3zan
norop JAHK, €ku kepakiu ren ¢hparmerTiapu y3apo Oupnamanau. by xomar ro3ara
KEJIMACJIMTH y4yH pecTpukuusuianrad miasmMun JIHKceu Tyrpyu uM3uk makiumaaru
MoJIeKyJTaHUHT 5'-pocar rypyxuHu HYKOTHUII yuyH UIIKOpui (ocdaTtaza Ouinan
unuioB Oepunaau. bynna JIHK nuraza docdar rypyxu 6ynmaran yunapuu JTHK
auraza OupnamTupa onmaiau. YTo kacaeTrcsi COOCTBEHHO PEKOMOM-HAHTHBIX
monekyn JIHK, To XoTs B HMX M MMEIOTCS JBa OJHOIIEMIOYEYHBIX pa3pbiBa, €€
bparMeHThl yaepkuBaloTca BMecTe ABYyMs  (ochoaudpupHBIMU - CBSI3SMH,
obpazoBaBmmmucs ¢ mnomompo JIHK-muraser mexny aedochopummupoBaHHON
masmuaHon JIHK u pectpuunpoBannon nonopnou JIHK. Pennmkanusnan cyHr
TpaHchOopMaIMsUTaHTaH XyKapaga Oup 3amKupAard y3widil Xy>KalluH XyKaipa
JUTHUpJIAIl TU3UMU OpKalid 6apTapad sTuiaau.

2.5. Tpancopmanus Ba TaAaHJIALI

Ouau pexkomOuHant JIHKHuM xykalinH Xyxadpara KupuTuin 3apyp.by
xapa€H Tpanchopmanus aed aramagu. ByHUHT amanra OmHMPHUIT y4yH MaxcCyc
unuiad YMKWITaH yCyJulap, MacajaH XyKalpajmapra [OKOPH XapopaT TabCHpP
srtupwian Ba Kambimii xyop (CaCl,) Owmanm wunuioB Oepunagu. AMMO
TpaHchopmalis caMapacu MacTIMrudya KOJIMOKIA, OJaTia MHUHITa XyXKailpalaH
OuTTagaH OpTUK XyKaipa TpanchopmarmsimanMmainau. yanai Kuiaub, KYmIuiiK
Xykaipanap tpancopmanusagan cyHr pekomOunanT JIHK tyrmaiinu. Ynapnan
Oab3unap umkopuit ¢docdaraza Tabcupura OepuiamaraH — y3apo OupIamraH
xankacuMoH tutazmu JIHKcunu, 6ap3unapuna miazmugadynamaran JIHK Ba 6an3u
oupnapuruna €t JJHK pparmentu kuputmirad mia3mMus TyTaau.

OnguH aTuO YTraHMMH3AEK, peIuIMKaius OOLUIAHMII HyKTacu Oyamarax
xpomocomaad Tamkapu JIHK 6akrepus Xyxalipacuia peruiMKayusiaHaoJIMaiIu.
[lynnait kunu6, Dx3oredn JJHKHuUHr Xykaiipara kupranu Oy xykalWuH Xykaiipa
TOMOHMJIAH KYJI1a0-KyBBaTIaHAAU JIETaHU dMac.
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PexomOunantr JIHKHMHT cakmanmmm ydyH XyKaWuH  XyXakpanaa
pEeCTpUKTa3aJlapHU CUTE3HUra >kaBoOrap rexjgap OYIMaciauru Kepak,, akc X0Jjjaa
YHU Jerpajanusiaian, OyHUHr ydyH XyKaiipa RecA™ (Oynmail xyskaipanap
YyMyMHUH pekoMOMHaIusra koaup Oyiamainau, nemak, sk3oreH JIHK romosoruk
peKkoMOMHAIMS HaTKacuaa MoauduKaIusIaHManIn).

Cyurpa pexomOunant JIHK TyrBum  Xyxailpamap  aHMKJIaHaIH.
WNnentuduxanusuiam ycyin WIOKH Oopuya coaia oaauid OYIuIIM 3apyp, YyHKU
KYI COHJIM XyKalpallapHH TeKIupuil 3apyp Oymaau. BamHI caiitura €r ren
VpHatunaguran pBR322 tusumuna uneHTuduUKanuagam MKKH OOCKUYAa OJIUO
oopunay.

Mnazmmg AHK AoHop OHK
PecTpukuma PecTprKumnA
Mwkopwii bochaTta
BUnaH MWA0E Bepuw

HO——————— OH p VW g

AR AN
HO —————————— OH Ho AMNAVVANNN

T4-OHK nuraza

0
_Oxr”_ dochogmadup BoFm

/.
LU By
fwfm

BUp 3aHMMpaaru o
Y3MMLL {2 2

U"x \{] Y S
C, - ™

i oY wochoanadup Gorm
- T .
BUp 3aHMMpaar T

Y2HAMLL _ o
%Tpchqupmau,wﬂ

XiakmH xywaipa

8-pacm. Em JHK 6ynacumu nnasmudaza ypramuw. Pecmpuxmaza ea
uwkoputi pocgpama dunan uuinos dbepunean naasmuo JJHKcu pecmpukyusnanean
oonop JIHKcu 6unan apanawmupunaou éa J{HK nueasza Kywunaou.

Onnun Xyxadpamap TpanchopMmaluagaH CYHT aMIOUIWINH TyTYBUM O3UKA
MyXHTHUTra SKunaan. Bynpaii mapoutaa pakaTruHa MHTaKT Amp' TeH TyTyBYd €KU
WHTaKT IUIa3Mujanap TapkuOuga, €ku TruOpull IUIa3MUUIap TapKUOWaaru
XyKaipajlapruia YCUIIM MYMKHH. BamHI caiitu HerpancpopmupoBaHHBIC
KJIETKU 4yBCTBUTENIbHBI K aMnuinny. Caiir BamHI pBR322 mnasmuauna Tet’
reHuja xounamran (7-pacm ; 0y renra ypHatuwiran JIHK ¢gparmenTn xomnoBuun
V3UWJUTMKHU Y33 Ba TETPAINMKIMHTA YHIAMIWINK XKCKCHITH WYKOIAIH.
[Mysgait kuaub, rTuOpU TUTa3MUJAaHU TYTBUM XYXKapa aMIUIMINHTA YUJTaMIIH,
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aMMO TeTpauukiauHra cesrup Oynmaau. Murtakt pBR322 mnasmupanap xupran
Xyxaipanap sca Tet' TeHMHH TyTajau Ba XaM aMIIMIMJIMHIA, XaM TETPALMKIMHIA
qugaMiIu Oyau.

WNxkuHun Oockuujga Oy MKKaja BapUAHTHU QXPATUII aMajira OIIMPUIIAIU.
AMIMIWINH TYTBYM O3MKa MYXUTHAA YCraH Xy)kailpanap Kaita MyXpJall yCysu
OpKAaJI TETPALMKIINH TYTBUHM O3MKAa MYXUTHIa YTKa3uiaaau. TeTpauukiIud TyTyBUU
aukoOyanapaa xocuin Oynran kojonusmap pBR322 mnmasmupacunu  TyTaau,
IOKOpHIa alTUO YTraHUMHU3ICK ylap XaM aMOMIWUIMHTA XaM TeTpaluKINHra
yuaamauanp. TerpauukinH TyTyBud [letpu nukoOuacuna ycMaran xyskaipanap
Oy aHTHOMOTHKra cesrup, AeMak ymap rubpun pBR322mnaszmupacunu TyTau.
AMIUIWIIMHIA 03UKa MYXHUTHAA YCraH KOJIOHUSUIAp OpacHIaH TETPALMKIMHIA
ces3rup Oynraniapu axpaTuiaaau Ba Xap OUp KOJIOHUAAH MHAMBUAYaAJ XyKaipa
KJIOHJIapU OJIMHAIM €KUM Oapya aMNULMIMHTA YUJIaMJIM Ba TETPAMKIMHIA CE3THp
KOJIOHMsUTap OupnamTupuiand Oupranukna yctupuinaau.  CyHrpa Kymmmua
CKPUHHUHI YTKa3uO, aMIULMIMHTA YUJaMJIM Ba TETPALMKIMHIA CE3THpP Maxcyc
KymmM4a TeH Kuputwiran rubpua pBR322 mmasmua TyTyBuM XyskaiipajgapHu
uaeHTUGUKAIMS (TaHIall) KUIUII MyMKHH.

Ha3sopar caBosuiapu:
1. l'en-kyunpuHUHT yuyta ManOau berona rennapHu xyxaiipara
TpaHCcHOpMAIMUIAITHUHT T€H MyXaHUCIUTHIarH aXMUSITH
2. BexTop KOHCTPYKIUSHU Xy>Kaipara KUpUTHUII KaH1ail amaiira omupuiaam?
3. bunap BeKTOpJIapUHUHT KOMHTETPATUB BEKTOpJIapra Hucbaran ap3auiuru
HuMana?
4. I'ennap M34MWJUIMTUHU UACHTU(QUKALMSA KAJUII Ba a)KPaTUIL XaKHUaa
MabJIyMOT OEpUHT
5. IHK 6ynaknapyHu KHPKUII Ba PECTPUKIIMOH XapUTaJIapHU TY3UII KaHAail
amaJra OnmMpuIaan?
6. BexTop Monekynacu yuyH KyHuiras Tanadnap
7. T'enom JIHKcu dbparmMenTiapuan onuii yCcysuiapu
8. 'eHoMHU anoxuaa KucMiapra axparuiin Xakuaa tymynya oepunr JJHK
OynakIapyuHU KUPKUII Ba PECTPUKIIMOH XapUTaJlapHU Ty3ull ((pu3ukaBuit
XapuTalai) KaHjail amanira omupuiaan?
9. 'eHOM KJIOHJIApUHU KYNAUTUPUIL KaHIail aMalra Omupuiaam’?
10. Muxkpobiap Tpanchopmanusacu Xxakuia MabIyMOT OCpUHT
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3-MaB3y: MHKPOOHOJIOTHK TH3UMJIAPHUHT MOJIEKYJISIP OMOTEXHOJIOTUSICH
Pexa:

3.1. Monekynsp 1uarHoCcTHKa

3.2. IMMyHOIMarHOCTHKA yCyJUIapH.

3.3. ®epMEeHT UMMYHOCOPOEHT aHaJIHN3H.

3.4. MoHoOKJIOHAJ aHTUTEIanap

Tastnu udopasap: mpanceen, oypaeaii , peKOMOUHAHM, MPAHCMUCCUS,
2eHemuK Moouurayus, cunmes.

MuKpOOHOJIOTHK TH3UMJIADHUHT MOJIEKYJIAP OHOTEXHOJIOTHSICH.

Pexombunant JIHK mapHUHT TEXHOJOTHSICH PUBOXJIAHHUIIM OWJIaH KyTiiad
MUKpPOOPTaHU3MIIApDHUHT  (oiigany XycycusriapuaaH yHymid (onganaHui
UMKOHUSTIAPU TYFWIIU. 3aMOHaBUW TEHETUK yciyOmap Epaamuaa Ouosoriap
OakTepUsUIapHU OKCHWJI MperapapariapuHud  unuiad YuKapyBud ~OMOJIOTHK
dabpuka’mapra alIAHTHPUIITHU ~ YPraHWIIIWA, SKyMJajaH pPeCTPUKIHMSIIOBYN
SHOHYKJI€a3alap TypJid KUMEBHM OWMpHKManap aMHUHOKHCIOTa aHTUOMOTHK Ba
GomKamap. VY3ura Xoc XyCycHATra osra OyIraH TeHIApHHHT OaKTepHa
XyXapalapuHu (TYKUMalapHH) KIOH KWJIMII HaTHXacula TYpJd Faporuuo
MeTOOaNUTIap OJIUII OMOCUHTE3UHUHT SIHTU YCYJIIapy Karig dTHIIIH.

KJioH KumHran KkacaJulvk Ky3raTyBul MUKPOOPTraHW3M IE€HJIapuaH UHCOH Ba
y# JKOHUBOPJIAPUHUHT KaCAJUTMKJIAPUHH TMOTHOCTHKA KUJTyBUM 30HAJ1ap cudaTuia
KYJUTaHWJIQU, U30JIaTIMg KWIMHTaH TeHjap/aH sca xaBdcus Ba ¢oiina 6epyBun
BaKIIMHAJIAp Tal€piaHaIu.

I'en myxanguciouru yciayOnapu €paaMuja aHUK TypAaru OaKTepuaJapHUHT
TaOuuil KOOWJISATIApUHU KydyaWTUpHUII MYMKUH. by Tabuuii koOuistiap Oab3u
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Owonoruk >kapa€HiapHA amainra omupwuiga Epmam Oepamu. Macamad, atpod
MYXUTHA HQIOCTAHTUPYBYM 3axapid YWKWHAWJIAPHU YHYMIU HYK KWJIyBYH
KUIUIOK XYKaIHK YCUMIUKIAPUHU YCTHPYBYH, LEUTIOJIO03aHA TACT MOJIEKYJISIpP
yriepoJ; OpuKMallapy Japakacurada SpUTYBUH, 3apap €TKa3yBYM Xallopatiapra
KapIlly KypalryBun OaKTepHaapHUHT IITaMJIAPH OJIUH/IH.

KymmHaua katra Xaxmaarn MUKPOOPTaHU3MJIAPHH CTHUINTHPHII 3EPUKAPIH
*kapaéH ne0 xucoOanmiaau. bUpoK peKOMOMHAHT OKCHIIAPHU CAHOAT XaKMHJIA
myBadPakugaTIN amaira ONIMPUIN YYyH KyNruHa mapamerp (Yiuam)mapHu
HazopaTra oJuil 3apyp. by yimuamimapHu CMHTE3 KUIYBYM MUKpPOOpPTaHU3MIIAD Ba
OJIMHAJIUTaH MaXCYJIOTHUHT CO(IIMTUTA TaCHP KypCcaTaIH.

MoJiekyJisip AMarHOCTUKA

3aMoHaBUii THOOWET Ba KUIIUIOK 1x}”/>KaJIHr1/IHHHr myBaddakusTu y3ura xoc
XycycusTiaapura odra OyiraH BuUpyc, Oakrepus, 3aMOypyr, IMapasuT
MUKpPOOPTaHU3M, NHCOH Ba KOHUBOPJIAP OPTaHU3MHU YCUMIIHK, CYB €KU TYMPOKIa
ydpaiiiuran OKCHJI Ba MacT MOJIEKYJSIp OMpUKMallapHH H371a0 Tonmuil OuiaH
Ooormukaup Macanan, arap 6apya IOKyMJIM KacCaJIMKJIApHU KY3raTyBUHM IOTOTEH
MUKPOOpPra3uMJIapHH BaKTHAA Ba aHUK WACHTU(DUKATIHA KWIMHCA, Y XoJiaa Oy
KacaJUIMKJIApWHU OJIAMHYM OJIMII Ba JaBOjalll aHYa eHruil keudaaw. Kymnruna
JIMarHOCTUK MYyoOJa)kajJapHu o0 OOpHIN Y4yH aBBAJIOM OOp MOTEHIMA MaTOTECH
MUKPOOPTaH3MJIAPHUHT TYpUHH YCTHPHWIN Ba MIYHAAH CYHT YHUHT (DU3HNOJIIOTHK
XyCyCATIapy CHEKTUPUHU TaXJIMJI KWIUII 3apyp. byHnai tectnap aHya yHyMId
Ba IOKOPH XyCyCHsTra 3ra Oyiuinura kapamaid ynap Kym BakT Ba Mmabnar capd
KWIMHUAIMUHA Tanab sragu. by Oakrepusiiap mapa3suTHK MHUKPOOPTaHU3MIIAPHU
UACHTU(UKATCHS KWIMINTa XaM Taanykiau. [lapasuTtuk MHKpoopraHU3MIIap
TOMOHHUJAH KeIn0 YMKKAH FOKYMJIM KacaJUTUKIAp JWAarHOCTUKACHHU TaKKOCIAIIl
yCyJIIapuiaH Oupu:

Bynnan Tamkapu ycumiukiapAa MaBxkyn OyiaraH €ku ymyMmMaH OyiaMaraH
IOTOTEH MHUKPOOPraHU3MJIADHU  AHUKJAIl WMKOHHUATH  YerapajlaHTaHJIUTH.
HabmyHna cudarnma mmMosvii amepuka Ba €Bpomnaja KeHI' TapKaliraH Ba KUHCUM
aJoKa OpKaJIM FOKAJWUTaH XJIaMHUIM03 KacaJUIMTUHU YaKUPYBUM OOIMraT Xyskaipa
VUYNIATU [Tapa3sUuTIapHU KEATUPUIL MYMKHH.

bynna KaJI0aKu caiounit HaTWXXajJapHu OJIMHAIH, STHU
MHUKPOOPTaHU3MJIADHUHT HWYKJIUTHA XaKUJard JUAarHOCTUKAJA XaTOJIMKra WyJl
KYWuIaaM HaTWXKaja KEepakiu JaBO KWIMHMAaWAU. Arap MUKpOOpPraHU3MJIAPHUHT
MaBXyJJIMTUHN aHUKJIAIl YYyH YHH OWp Typja YCTHpHII JIO3UM Oyjca yxoJja
Oapua aHUK OYJraH MNOTOT€H MHUKPOOPTaHW3MJIApU WACHTU(GUKATCUS KUIIUII
*apa€Hu aHda BakTHU srayanau. [y cababmu Oy yerapanapuu Oaprapad 3THIL
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y49yH MOJICKYJIIp TUArHOCTHKA ycyJulapu unuiab yukwirad. by ycysmapra acoc
OYM0 MMMYHOJIOTUK €KM y3ura xoc xycycustiapra sra o6ynaran JJHKau Tomnumn
yCyJUIapu XU3MaT KWJIaIu.

NMMyHOAHATHOCTHKA YCYJJIAPH

Kynruna nMMyHOJIOTHK JETEKIHs TU3UMIIAPH COMIa OYIUIUTa Kapamai, yra
IOKOpY CE3rMpJIMKIa Ba y3ura Xoc XyCycusTra sra. Yjap JAOpHU NpernapaTiapyuHu
TEeCTAaH YTKasuija, TypJid aHKOJIOTHK KacalulMkjapra 0oxo Oepulina Ba YHU
HazopaT (MaHUTOPUHT) KWIMIIJAA Y3ura Xoc OyiaraH Xycycusitra ara
METa0OJUTIApPHU aHUKJIAIAA, [MOTOT€H MHUKPOOPraHU3MIIAPHU HJECHTU(DUKATIUS
KWIMIIAA KEHT KyJUIaHwiaau. BUpoK ynap V3uWHMHT 4yerapacura osra. Arap
u3naHaéTrad (MUIIEH) MOJIEKyJa cudaTiia OKCUII XU3MaT KWica, Y X0Ja YHHHT
TeHJIAPUHU JEeTePMUHATIUSIIOBYH SKCIPEccusi OMIaH TAMHUHJIAII JIO3UM HETaKU 11y
xojjaruHa Oy TeHJapjJa MacKMpoBKa €KW aHTUTelUiasap OuiaH OOFJI0OBUM
CalTHUHT OJIOKUPOBKACH Ky3aTHUIMaMIN.

Kacammuk ky3raTyBun HMHQEKUUSUIAPHUHT JUATHOCTHKACH aHbaHara Kypa
INOTOT€H MHKPOOpraHu3MiIap TaBcu(pu Makmyacura €k axound XycycusTra
TasiHa . KimmHuk MukpoOuosoriap ailHaH aHa 11y OMOJIOTHUK TaBCU(HU MUHHUMAI
MaXKMyaCUHHM KUJIUPHUINIAIM, HETaKK MaHa Iy Maxkmya (Habop)épaamuga moToreH
MUKpPOOpPraHU3MJIAPHU TapaHTUABUI TONMUO HIACHTU(UKATCUS KWIWII MYMKHUH.
Macanan,06ab3u Kacai Ky3raTyBuUmWjiap y3iapuaaH OMOKUMEBUI OMpUKMaiap

! Bernard R.Glik, Jack J. Pasternak Molecular biotechnology —~Washington 331-356 p

axpatn®d uuKapaaunap ailHaH aHa 1y OWpUKMamapHu  OHOJIOTHK
HabMyHanapja Tonuml 3apyp. KynmuHu my kaOu mapkep MOJEKyJaHU HOKOpU
XycycusTra sra Oynran OMOKMMEBUIN aHaAM3 E€plaMujia aHUKJIAl MyMKUAH. Bupok
OyHaail €HJallyB NOTOI€H MHUKPOOPIaHU3MIIADHUHI WHAMBUAYaJ JETEKCHUS
TU3UMUHU KENTUPUO YMKapaau SHI caMmapaiy €HJallyB Oy KUMEBUM TaOuaTuAaH
KaThUil Ha3ap HCTAIraH MapKep MOJIEKYJIACMHHM TOIyBYM  YHUBEpcall
ycynnup.AiiHaH ~ OyHmall  ycyn  OynuO  aHTUTeH  —aHTUTEd  MaKMyacH
(KOMILIEKCH ) HU UJIEHTU(UKATCUS KWITYBYU YCYII XU3MaT KUJIa lu.

depMeHT MMMYHOCOPOEHT aHAJIU3HU

Xo3upJa aHTUTENaHW W3JaHa€TraH AaHTUTeH OwilaH  OOFIMKIUTHHU
aHUKJIOBUM OUp KaTop €HjalIyBiap MaBXKya. bynapaan Oupu quarHoctukaaa Ky
KyJUTaHWIagurad (epMeHT HMMMYHOCOPOCHT aHanmm3u. Myonaxka Kylugarua

OOCKUYJIApHU Y3 UUNTa OJICaH.
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1. V3ura xoc XycycuaTra Sra  OyNraH  MoJeKylda  GKH
MUKPOOPTraHW3M HabMyHAaCHMHHM KAaTTHK acocra ,macajaH ogarga 96 Ta
TEMMKYacu  OoNraH  MHUKPOTHTPOBAJI  HMJAWINIYA  MaxXKamJlallau.
MaxkamiilaHTaH HabMyHara y3ura xoc XyCYCHSATIH Mapkepiu mosekyna(l-
aHTUTENA)KY I Iu. KUiuH 1-anTyTenara OOFIMK OYiamaraH MoJjekyJjaiap
TEIMKYaaH I0BUO 1000pHIIaIN.

2. 1- antuTena OunaH OOFMUK OYiraH y3ura Xoc XyCyCHUSTIH 2-
aHTUTEIJIa KOIIWIATU.0MpoK Oy XoJima MapKep MOJeKysina OuiaaH y3apo
TabCUp KypcarMmaiauran Oymumm 1mapt.(9.1B  pacm).0y anTuTenara
dbepMeHT (Macasian wumKopiau dacdaTaza ,lepuokcuaaza €Ku ypeasa
)oupuKTUpUITaH OYynuO y OysimaraH cycOCTpaTHU OYsIraH MaxcyJoTra
alTaHTHpUINT ~ y4yH  Karaauzatop BasudacuHu  Oaxapann.MkkuHuM
anTuTeIN1a —(hepMEHTHU OOFJaHMaraH KOHIOraTa MOJICKYJACUHU €K KHJIUII
MaKcaJn/ia TeNMK4Ya FOBUIIA N,

3. bysnmaran cyOGcTpar Kymmnaau.
4, bysnran maxcynoTtra cudariu €Ku COH KMUXATHIAH TaBCU(
oepuiay.

Arap l-aHTuTeia M3naHa€TraH HabMyHa OwiIaH OOFjlaHMaca y XOJjjaa YHU
OMpUHYM IOBUIINAEK axpaTud oyimHaau, .0y Xojjga 2- aHTuTena —(pepMeHT
KOHIOTAaHTH X€4Y Hapca OwiaH OofjlaHa oOJMaiau.Iny cababmu yHM 2-1OBUIIIA
axpatud omumaau. Ba HamyHa OVysiMaraHuda Kojdaau.Arap HU3JaHWIAETraH
MOJIEKYJIa OOFJIaHUI coaup Oyica , y Xonaa 2- aHTUTeNo 1- aHTuTenora Oupukanu
Ba KOHBIOTUPIM (EpPMEHT SIHTM pyiXxaTra OJMHAJAWraH MaxCyJaTHH KaTajiu3
KUJIQ/IH.

EJIMCA Hu acocuit makcaau |- aHTUTENOHM MYJDKajd OuiaH y3ura Xoc
XycycusT €paamuaa Oornamaup.Arap MyJpKan y3uja OKCHII KCO Kuiica,y XoJjaa
YHHM TO3QJIaHTaH NpernapaThHU OJAT/a aHTUTEIUIa oJivil yuyyH Qoiinananaau. by
aHTUTENANap épaamua aca Oepuiran MYJDKaJTHA axpaTuo
onumagn. MIMMyHUTET/IaHTaH >KOHUBHUP oOJaTAa Yyl KyE€HM HHUHI KOHUAAru
CHUBOPOTKaJa XOCHJI OyiajuraH aHTUTENaJap MYJDKal-MOJEKyJacuaard TypJid
AHTUTEHT  JeTepMHMHAHT (emwToma) Jap Owman  OofnaHaau  OyHjai
AHTUTEAJIADHUHT apaJlalliMaCUHU TOJUKIOHAN mpenapar ned artamanu. bab3u
JIMAarHOCTUC ycCyJulapuaa MOJUKIOHAN aHTeTeNajJapHu Kysuiaml 2 Ta KaMYWJIMKKa
ora;l-moNMKIOHAN Tpenaparia MaxKyJ OyiaraH anoxuaa aHTuTenanap |1
napTUsiiad 2 mapTusira YTUIIM MyMKHH.2-arap 21a OUp XWJI MYJDKAJTHU aXpaTHIL
SHU TIOTOT€H Ba HOMOTOIEHAXpATUII Kepak Oyica y Xojiaa MOJMKIOHAT
noToreHnapjaan  QoWgamaHUIl MYMKHAH 53Mac.,HETakKu yJIapHUHT IIaKjiapu
dakaTtruHa EnFU3 JIeTEPMUHAHT OwnaH ¢apk Kuwiaam OupoOK,xo3upia Oy
MyaMMOJIapHU €YUMHU TOMWITaH KyMJIaJaH XO3Upru TMaWTaa Oup aHTUreH
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JEeTepMUHAHTUAA HWIUIa0 YMKWITaH MOHOCIOHAJ aHTUTeNla MpenapaTiapuHu
OJIMIIIM €JIra KOUUJITaH.

MoHOK/IOHAJI aHTUTeJIAJIap

Opomonys (pUBOXKJIAHUII) >Kapa€HUIA CYT SMU3YBUMJIApAa OPraHU3MHU
3axapiy MOJJajap Ba IOKYMJIM areHTJapJaH XUMOS KWIyBUM Mypakkad TYKuMa
TU3UMHU [IAKJUIAHTaH. XUMOSI Ta@bCUPUHUHI Y3UTa XOC XyCycHsiTra 3ra Oyiras
OKCWJI(aHTUTENANap)TU3UMH TOMOHHK/IA MIUTA0 YMKApUIAAUTaH UHIYKTCUSIIaHTaH
mumpa TYKuManapuaup.Yiap UMMYH TH3UMUJArd OOIIKa OKcwiiap €paamMuiaa €t
(berona) w™opamamap OwiaH OWPUKHUO 3axapid MOJJAJIPHUHT TabCUPUHU
WyKoTaau.byHra KOMIUIMEHTTM3UMHU XaM Kupaau. VMMMyHOJIOTMK Makcajira
*aBoOaH Xap OMp aHTHUTEIUIa YMKApYyBUYM TYKUMa CHUHTE3JaH YTHO, Oup Typaaru
aHTUTENa 4YHKapaau.0y aHTUTeNajgap IOKOpU XyCycusiTra sra OYnub aHTHUreH
MOJIEKYJIaJJapUHH aJIOXUJA KUCMJIAPUHU TAaHUUIH. (€EMUTOH,aHTUTEH I€TEPMUHAHT
KACMJIAPDUHM). AHTUTCHHM MOJICKyJlacHJa ojaTaa Oup Heya Xap Xl
AIUTOMAHTUTEIJIANAP MABXKYA OVIranauru cadbadiau yiaapra Kapu UMMYH TH3UMU
TOMOHU/JIaH ajloXyaa TYKuMajap unuiad uyukuiaau.bynaai aHTuTenansapHuHr Xap
Ouvpu OepuiiraH aHTUTeHT OWJaH Y3ap0o KUPUIITAHIUTH cabaldau MOJUKIOHAN J1e0
aTayaii. X03UPIry aCPHUHT OONUTaApU/a XAy MOJUKJIOHAT aHTHUTeNanap XaKuaaru
MabJIyMOTJIAp €Tapiu Japaxana Oyamaca XxaM yJIapHUHT y3ura X0C XyCyCHUsiTiapu
épnamuna wHOekTcusap OwiaH Kypamumrad.KeluHpokK 3ca aHTUTeNanpiaH
KJIMHAK HabMyHaJIApUIArH 3axapiii OpUKMalapHU aHHKJIANl YYyH JUATHOCTHC
Kypon cudatuga  doigananumrad.  AdCyckd — MOJMKJIOHAI  aHTUTEIA
npenaparjapuHUHT  camMapajopiiurd  Oup NapTUsSAaH HWKKUHYUCUTA — YTHILIN
MyMKHUH.HETaKi  |-l1apouTna HMMMYHHM3aTCUs MalTHAAQ aHTUTENa  MIUIad
YUKAPyBYM TYKAMajap OpHUKraH aHTUTENAJapHUHT JeTeppPMUHAHTIApU OwiaH
TYHUHHAIU.(CTUMYIIUPYETCS ),2- MAPOUTAa 3Ca UMMYH THU3UMH OOILKA SIUTOIMHUHT
XyIIu TIy aHTureHura ¢aon xaBod Oepaaum by Typnam mnpemapatiapHUHT
AHTUTCHJIADUHU  KYYCH3JAHTUPUIIKM  KOOWISITHTa  TabCUP  KOPCATHUIIU
MYMKHUH.HETAK{ alpuM 3MUTOILIAP TYpiAu KOOWISATra 3ra.0yHJaH KenauO YMKraH
XoJija OepwiiraH MNapTUSAard MOJUKIOHANI aHTUTENaJap acoCHil AIUTOIIapra
KaplIy HYHAITUPWITaH KaM MHUKIOpJArd MoJieKyjaiupra 3ra Oyiaau ,HaTkana
OJIIMHTMCHUTA Kaparanja kam tabcup kopcaraau .IllyHaaH Xynaca yuKapamu3Ku
JTUArHOCTUC Kyposl €KM Tepamusi KOJUIAaHMAacH KOMIIOHEHTIapu cudaruaa
XyXKalpaJapHUHT IIyHAA TU3UMHUHU SIPATUIl KEpakd yOWp IIapouTaa OcuO
o3ujaH Oup Typaaru anturena unuiad yukapcud by Oup Typaaru anturena y3ura
XO0C XyCycusiTra sra OyiraH aHTUT€H-MYJDKalra yXIam —MOHOKJIOHAJI aHTHUTEJNa
oyncun. Illy xabu Xykailpa THU3UMHU VXIIall aHTUTEIA MOJIEKYJIaJapUHUHT
TyraumMac MaHOaiu OYIuIM MyMKHH 3AU. AQCYCKM aHTUTENalapHU CHUHTE3
kwiyBud  brumdocutnapun  yeumnmkaa unuiad  yukuwiMaiian.  bepuirax
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MYaMMOHUHT €4UMHU THOpHI TYKUManapuHu sparuuaanup. ['eneruk acocHu b-
TYKMMaJlaH OJIoJICa y aHTUTENa WIUIa0 4YUKapuIilld MYMKYH OYymapau. babiu
naitna b-numdocurnap kaiita makimaHu0 capaToH TYKUMaapura aijiaHaau Ba
KYIITMHA XYCYCHUSITIAPUHU CaKJ1ad KOJIraH XoJija YCUMIIMKIA YCUIll KOOUsATHra 3ra
GV MyMKYHIATY MabIyM. |

Ha3sopar caBosuiapu:
1. lacoH Ba y# >KOHMBOPJAPWHWHI Kaca/UIMKIAPWUHHA JHOTHOCTHKA
KIWIyBYH 30H11ap cudaTuaa HuManapaan ¢hoigaranuiaim?

2. Monexyinsp IMarHocTMKa yCyJid KaHaai aMmalra omupuiagm’?

3. marHocTuk MyoJsiakajJapHU 0Ju0 OopuIll Y4yH KaHAal MyoJidKajiap
amaJra ommpuiIaan?

4. VIMMyHOJIMAarHoCTUKa yCyJulapu XaKkuaa MablyMOT O€pUHT

5. Kacammuk Ko3raTyBuM HH(EKIMSUIADHUHT JMArHOCTUKACH  KaHaau
amaJra ommpuiIaau?

6. depMeHT UMMYHOCOPOCHT aHAJIM3H XaKUIa MabIyMOT OepHHT?

7. Xo3upJa aHTUTEIAaHW W3JIaHAéTraH AaHTUTeH OWJIaH OOFIMKIUTHHH
AaHUKJIOBUYM KaHJai €HJalryBiIap MaBxy?

8. . ®epMEeHT UMMYHOCOPOCHT aHAIM3U KaHAal MyoJjakajJapHu Y3 W4ura
onaan?

9. MoHOKJIOHAT aHTHUTEIANap KaHIai MakcaaIapaa
doitnananunaan?

10. [lonukioHanm  aHTUTENa  IpenapaTiap  KaHJa — Makcaajiapja
doitnanmanunaan?

DoigaaHNIAIUTAH afaduéTiap :

1. Bernard R.Glik, Jack J. Pasternak Molecular biotechnology/ Washington
2010. 1020 p

2. Artikova R.M.,, Murodova S.S. Qishloq xo‘jalik
biotexnologiyasi.Darslik.T.: Fan va texnologiya. 2010.- 276 b.

3. Mirxamidova P. va bosh. Mikrobiologiya va biotexnologiya asoslari.
Darslik. 1lm ziyo . 2014y, -335 b.

4. Zikryaev A., Mirxamidova P. Biologik kimyo va molekulyar biologiya.
Darslik. T.:Tafakkur bo’stoni.2013.-223b

5. PaxmaroB H.A., MaxmynoB T.M., Mupzae C. buokumé. Hapcauk -T.:
TabwmumMm, 2009. -528 6.
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4-map3y: IHKHN KuMEBMI CHHTe3/1alll, HYKJIEOTH/ KeTMa-KeTJIUTHHHA
aHMKJIAII
Pexa:
4.1. JHK kumEBHiI CHHTE3IAII
4.2. JIHKHu cekBeHUpIIAI yCyIUIapu.
4.3. I'eHnIapHU CHHTE3ALL
4.4. CUHTE3JIaHTaH OJUTOHYKJICOTHIJIAPHU KYJIIAIl
4.5. dochopaMuaUTIN YCyII
4.6. IHK Hr xuMEBHUIT CHHTE3IAII

(D Tasmu udopanap: cubpuousayus, pexomounanm /JHK, een,

peyunuenm, 6u06aﬂfzucmw<a, 2E€H, CEHOM.

@danHuHT Xap KaHAal coXacuaa TEXHOJIOTUK  YCHUIl YHUHT KeJlIrycujaru
PUBOJIAHUIIMHU TAbMUHJIARAN. SIHTH TEXHOJIOTUSJIAPHUHT Naio Oynumm ounan
SHTU TakpuOanap YTKa3ulll UMKOHUATH Maiifno Oynany Ba ACKWIAPUHU YTKA3UII
oconnamaan. Monekymsip OMOTEeXHOJNOTUSHUHT (PaH cudarugarn puBOKIAHUIIN
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Oup KaTop TEXHOJOTHK WIUIaHMajapra OOFIWK OVIIu: XO3UPIH KyHJa yJIapHUHT
KYOUAaH MMPUK TaAKUKOTUYMIMK MapKasjlapuaa Ba yHYa Karra OyaMaraH WIMHN
xkamoanapaa dongananunaau. Duaunukaa JIHK Outra monekynacuHu KUMEBHIMA
CUHTE3/all, OOIKACUHUHT HYKJIEOTH] KeTMa KETJIMTMHM aHUKJAlll, YYUHYMCUHU
NOJIMMEPA3 3aHXHUp peakuusicu €paaMuja amiuiM@ukanvsuialnl yHYaJuK Karra
MEeXHAaTHU Tanald Kuimaiinu. bymapuunr Gapuacura JIHK HuHr y3u Ba yHHU
peIUIMKalMsIa MEXaHU3MIIAPUHU ACOCHUN TaJKUK KWIMII KapaéHuAa OJIMHIaH
MabBIyMOTIAap Tyhalinum HUMKOH TYFWIAU. YOy SKCIepUMEHTall EHIallyBiap
monekyisip kionnam - JIHK man kepaknu QparmeHTnapHM aXpaTHO OJUILL,
yJIapHM TaBcuQuiall Ba yjaap OujaH TypJid MaHUNYJSLUsIAp YTKa3UIl UMKOHUHU
GepyBuM MyOJIaXKAIAPHUHT AKPAIMAac KUCMU OYIHO Koy,

JIHK HM KUMEBMH CHMHTeE3J1aII

bup Oyiipakiu JIHK depmenTiapyuau KMMEBHI CHUHTE3NAIIHUHT T€3 Ba YHUa
KMMMAaT OyJMaraH ycyJilapy MUUIa0 YMKWITAHIAH CYHT MOJIEKYJISIp KJIOHJAll Ba
JHK Hu TtaBcudmam wmeromosorusick Oup MyH4a y3rapad. Kumésnii
CHUHTE3JIaHTaH OJHUTOHYKJIEOTHIJIapJaH Oup Oom TeHnap EKU  yIapHUHT
¢parmentnapunn ty3um, JIHK maxcyc ¢parmentnapuau amrndukanusianl,
axpatu® kyiunran JHKnapau #ynantupu® wmyranus KWIWII, IyHHUHTIEK
ruOpuiamaa 30H1 cudartuaa Ba  KIOHJAIIHM OCOHJAIITHUPYBYM JIMHKEpIAp
cudaruaa dpoigaaHuIll UMKOHU TYFUJIIN.

JJHKaun (AHK cunTe3aropiap) aBTOMAaTHUK KUMEBHMI CHHTE3JAll YYYyH
yCKyHajlap naiao OynranmaH cyHr <50 3BeHO Y3YHJIMKIArd OUp 3aHXUPIIU
OJIMTOHYKJICOTH/IJIAPHU OJIMII OUp 03 Mypakkab uira amanau. Xap Kanmai JJTHK
CHUHTE3aTOPHUHT aCOCUI KOMIIOHEHTH KJIallaH Ba HAcoCJiap TU3UMHU XHCOOJIaHA/IH.
VYnap épmamuna peakuusara KUPUIIYBYM KOpHIIMara ypHaTHITaH AacTyp Oyiuda
HYKJICOTHAJIAp Ba peareHtiap ro0opuiaau Ba yjap yca€TraH 3aHXupra 3apyp
MOHOMEpP OWPIUKIAPHUHT OUPUKHUIIM UMKOHUHU sipaTaau. BUOIOTUK CHMHTE3/1aH
dapkmu ymapoxk JHK Hm xuméBuil cuHTe3nmam xapa€Huma Xap Oup SHTH
HYKJICOTU]IHW  3aHXKUPHUHT S5' TUAPOKCHIIM OXUpUTa OUPUKTUPUIIT MYMKHH.
bapua peakuusnap kKeTMa KeT OMTTa peakI[MOH KOJIOHKAJla aMmalra OIIWpUIaIH,
YIApHUHT Xap OWPUHUHT JABOMUWJIMIM Ba IOBUII BaKTH 3Ca KOMIIBIOTED
€épaamMuia Ha3opaT KUIMHAIU.

Dochopamuoumnu ycyn

Xosupra Baktna 0y JIHKHuM kumEBuII cHHTe3namga »dHT KEHT TapKajraH
yeynaup.  Moaudukanusiianrad — 1€30KCUPUOOHYKIICO3UIap YHIa OupiamMuu
Kypuiuin  Onoknapu  xucoOmanamu. Moaudukanusuiaimn  O€H307 TypyXuaaru
JI€30KCUAJCHO3UH Ba JI€30KCULUTUANHHA aMUH TYpyXJlapura OUpUKTHPUII, aMUH
Typyxura sca Hu300yTuUpal Je30KCUTYaHO3WHHU OWPUKTHUPHUILIAH HOOpaTIup.
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AMuH Typyxu OynmaraH ~TUMHAMH ~ MoaudukanusianMmanau.  bynpai
Moau(UKaLMS 3aHKUP YCUIINA HYKJIEO3UUIApHU KEPAKCU3 TabCUpJIapIaH XUMOs
KWINII YYyH 3apyp.

JIHK xuméBuii cuHTe3Mal, HYKIIEOTH I KETMA KeT/IMTMHH aHHKJIAIll B aMIUTA(UKAISIIAIL

Cunrtes Kartuk (pazana(JHKuuHT YcyBUM 3aH)KUpU KATTUK TalTyBUKa KOTA M)
amaira omupwiagy, Oy 3ca Oapua peakUMsulapHM OWTTa CHFUMJA amaira
oLIMpHI, Xap Oup OOCKMYIAaH CYHI KEPAaKCU3 pearcHTIapHU IOBHO Tanulall Ba
SHIWIAPUHU PEAKUUSHUHT TYJIUK OaXapUJIUIIMHA TabMUHJIOBUM MHKIOPAA
KYIIMII UMKOHUHM Oepaju.

Kyn 6ockuunu cuntesnam O6ockuwiapu 5.1 pacmua kentupwirad. bupunun
HYKJI€03u/ (a30TJIM acoc + IIaKkap) KaTTUK MHEPT TallyBYUTa KOTUPHUIIAIU, OaTIa
yJap Oup Xui YadaMmard TeIrKJYaiapy OyJran muiia mapJyaiapaup.

! Bernard R.Glik, Jack J. Pasternak Molecular biotechnology —~Washington

CunTe3naHa€TraH 3aHXUPHUHT 3'- y4id HYKJIEOTHIM OynaauraH OUpUHYU
HYKJICO3UTHUHT 3'- THAPOKCHIUIM TYPyXH TallyB4M OWJiaH KOBaJeHT OOFJaHTaH
cneiicepian  MoJeKkylara OWPUKTUpWIAAU. bBupMHYM HYKICOTHIHUHT 5'
TMJIPOKCWUIM TYPYXUHM HWKKMHYM HYKJICOTHUJAHMHI peakuusara KUPULIYBUU
KOpHILIMacura KyIWIIaH aBBajl HOTYFPHU y3apO TabCUPHUHU OJJIMHU OJMII Y4yH
yHU guMeTokcuTputiui  (JIIMT) rypyx épaamuma xumos KuiauHaau (5.2 pacwm.)
Bynmait rypyx ycyBum 3amkupra OUPUKTHpHIAETraH Xap Oup HYKIEOTH]I
TapkuOuga Mapxyn, OyHaaH Tamkapu y 3' docPuriu rypyxra OUPUKTHUPUITAH
JUU30NPONIIIAMUHIN TYPYXHU TallMMIM, y 3ca ¥3 HaBOaTHIa METaTd KOJJIUK
Owtan xumosutanrad. (5.3 pacm).
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5.1
pacM.ONUTrOHYKIIEOTUTHH
KUMEBMI CHHTE3NIanl. N
IUKJUIapuaad cyHr n + 1
Hykieoruggan JHKuuHr

oup 3aHKUPIIU
dparmeHTH XOCHIT
oynanm.

[ prpenacime

NEpREND WYEACEIEIN

K TIERAONMY
1 HTEARD

1

Criskl e

L

Crrmennenme JIMT

L

OhmipdBaHIE

CMCOCTMHCHNE
OUMTONY I EOTHIA

Axrinaiin
"
I COTaHEHIE

v

Crnisnaiine

L4

CHimcTRa
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5.2 pacm. JJHK 3amxupunu

. kKuMEBHI CUHTE3J1a11
DoITaHaUTaH KOMILIEKC.
buprHun HYKJIEO3H L
Ne30KCMPUO03aCHHUHT 5'
CUIPOKCHILIN rypyxura Iu-

vetokcutputiil  (AIMT) rypyxu
OMpUKTUpWITAH, 3'-THAPOKCUIUIH
[ypyxra 3ca CHeulcepian MOJEeKyJIa
dupuxktupuiarad. Oxuprucu  ¥3
HaBOaTUAA KATTUK  TalllyBYd
(TeImMKYaayM IMIIa mapya) OujaH
DOFJIaHTaH.

Bbynnait monekynsip koHburypauus dochupaMuauT AenIaIu.

S.3. pacm.
dochopaMugUTHUHT
“ty3unmaBuii  popmynacu. bapua
TypT acoc- A, T, G u C HuHT
KeATUpUO YUKapyBUHIIApU
JIHKHn  kuMEBUM  CHHTE3JaIll
yuyH wnulatwinagd. JMT —
TUMEeTOKCUTpuTIiI, Me — meran

rypyxu.

! Bernard R.Glik, Jack J. Pasternak Molecular biotechnology —~Washington
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bupunun Hykneo3uj muia mapyara OMpUKKaHAAH CYHT UK OoIIaHalIu.
[yngan cYHr KOJOHKa CyB Ba OoOIlKa HYKJICOPWUIM MOJJANIapHU YUKApUO
TalUlall Makcaauga Oupop CyBCU3 peareHT (MacajiaH, alleTOHUTPWI) OuiiaH
AXIWIA0 IOBUJIAJAM Ba y OPKAIM AlleTOHUTPUIHM YHKApPHUII YYyH NyQiaHaau.
KeiinH peakiusira KUpUILIKII XyCyCUSITUTa 3ra OYiaran 5'-TUAPOKCHIUIA TYPYXHU
OupukkaH HykJIeoTuamaH Oymatu0® omum yuyH yuxiopcupka (TXY VXC)
kucrnotacu €pmamuna S'-JIMT (merputwinam) axpatud omuHagu (5.4 pacm).
Kononka TXY YXVHu HYKOTHII yUyH siHA allETOHUTPHII OWUJIaH IOBHJIAIH, Xam/a
alleTOHUTPUIIHYU OapTapad STull yuyH apro Ounan mydnanaau. Xapaén myHnai
JACTypJIaHTaHKW, MUKKUHYM OOCKMYJAa KOJOHKara OUp BaKTHUHI Yy3uja KEHMHHIU
HykKJeo3ua (pochopaMuauT KYypUHHMINIMAA) Ba TeTpas3os ((aoiamTupuil Ba
OMPUKTUPHII) FOOOPHUIIAIH. Terpazon dochopamuauTHu  aosamTupaIy,
HIIYHUHT Y4yH 3'- GocPuTIn rypyx OMPHUHYM HYKICO3UTHHUHT S'-TUIPOKCHUIUIN
rypyxu Ominad KoBasieHT OofmaHanu. (5.5 pacm). Kupummaran dochopamuant Ba
TETPa30J1 aproH nmyduamnt iy 6mnan yuKapuod TamiaHaIu.

Bupurun 60CKWY Tyrarad, TanryBuYura OMPUKTUPWITAH HYKJICO3UJIAPHUHT
xaunacu xau pochopamMmuauTOUIan OoFaIaHraH 6yiamacauru cadadiau yIapHUHT
WKKUHYIU OOCKHMY/Ia KYIIMIITAaH HYKJICO3:1 OnilaH y3apo TabcupuHU OapTapad
ATHII 3apyp. ByHUHT y4yH Tabcup 3TMaraH 5' - THAPOKCUILTN TYPYX CUPKaIH
AHTUIPU]] Ba TUMETHIAMHUHOMTUPHUINH EpaMuia aleTHIaHaau (K3IIHPOBAHUE)
(5.6 pacm). Arap Oy uin amanira omypuiamMaca, oup Heda O0CKUYaH CYHT
CUHTE3/IaHaETraH OJIMTOHYKICOTU IAP Y3YHJIUTH Ba HYKJICOTHI KETMa KETIUTU
Oyiinua dapKIaHaIu.

5.4 pacm. . 2.
JleTputriian —b5'- 1 | I_.r.
auMmeTokcuTputu  (JAMT :?I ;_: R ,' A

) TYpPYXHH  YYXJOPCHPKa : 2 e T

(TXY VYXO) KHACJIOTACH Chefice
Epramua axxpaTuod OJUIIn €t
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5.5 pacm. daomnamtupuil  Ba  OupukTupuin, dDaosutamraHn
dbochopaMUIUTHUHT 3'-pochuriu TYpyXH HIMIna niapyara
OMpUKTUpUITAH JCTPUTWUIAHTAH HYKJICO3UIHUHT 5' THUIPOKCHILTU
TypyXu OwWiiaH KOBaJCHT OOXJHMKIWK Xocui Kwiamu, JIMT —
JTUMETOKCUTPUTIILIN TYpyx, Me - merwmmm rypyx.

5.6 pacm. Konnupnar.

o . JleTpUTHIUIaHT aH
. HYKJICO3UUTAPHUHT  OMPUHYH
. © IMKJIIA TabCHPra KHPHIIMATAH
HH \HH S'-  TUAPOKCWIIM  TypYyXHHH

" e e [ ¥ KEHUHTY LUKIAa MINTHPOKHHH
OJIINHH OJINIII y4yH
lowpn n

A e e e THIDTaHA I

A
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Myaunr yuyn ¢ochuttpusdupu Hox apanammacu €Epramuga Oapkapop
oemBaneHTIn docharrpuddup xocun OyiryHra Kagap okcuiiaHaau (5.7 pacm).
CyHr KoyioHKa OBWIaaAM Ba OyTyH LMKJI TakpopiaHaau (AeTpuTHILIALL,
(aoyamITHpUIl  Ba  OMPUKTHUPHIL, KINNUpiam, okcupiam; 5.1 pacm).
TacBupnanran Oapua omnepauusijap yca€TraH 3aHKUpra JacTyp acocHlia OXUPTU
HYKJIE03U ] OupuKMaryHra KaJap OaxxapuIaau. CuHresnanran
OJIMTOHYKJICOTHAJIAp  IIMIIAa [mapuyajgap Owunan  OofnaHraH; xap  Oup
docharTpurdup MeTWIM TYpPyXHH TalIUiAW;, Xap OuUp TyaHHH, LUTO3UH Ba
aJIecHUH TapKUOuIa XUMOSUIAHTaH aMUHTYpyXH OOp, CYHITH HYKJICOTHAHUHT 5'-
yunga JIMT rypyx »xkoinamras.

Metmnnu rypyxjap 6eBocuTa peakiusi KOJOHKacuaa KUMEBUN KaWTa MIILIAIl
nynu 6mnan yukapu6b robopunaau. CYHT OJUTOHYKICOTHAJIAPHU 3'- THIPOKCUILIN
yuu OwiaH Oupra creiicep MOJIEKyJacCUJlaH aXpaTuiaJu Ba yJIapHU KOJIOHKaJlaH
AIIOUPJIaHAIN; KEHUH OMPHUH KeTUH OeH30uIuH, n300ytupmuiv Ba JIMT rypyxmap
yuKapuO TanuiaHaad. 3aHXUPHUHT 5'- yuu (hepMeHTaTUB (MOJIMHYKICOTHIKIHA3A
T4+ATP) &Exu xkuméBuil ycyn 6man ¢pochopuiiaHaau.

5.7 pacm. Oxcumiani.
_ dochurtpuddup

HH A K an A OelIBaJEHTIN
H o dbocharTpuddup
o O=P— OM Japaxkacuradya OKCUJIaHa/u,

CH : e s by »aca dochomurdup
| _-ou | Y. OOFJIMKIINTUHAHT
H Y GapKapopJIMrura o6
| : KeJaad Ba YHH KHCJIOTa
Xamzia WIIKopJiap TabCHPHUTA
yuaaMImpoK kunaau. [AMT -
JTUMETOKCUTPUTHIUTH  TYPYX,
Me — MeTWwuIH rypyX.

Yy peakiusHi OJUTOHYKIICOTH T XaJId TalllyBYMCH OmiIaH OOFIuK OViranna,
JICKWH JIeTPUTHUTANIAAH CYHT XaM YTKa3HIll MyMKHH.

MaxcyJOTHUHT YHMKUIIM IOKOPU OVIMIIKM Y4YyH HYKJICOTHIJIADHUHT Xap
Oockuuna Oupukuml camapagopiaurd  98%paH  mact OynaMaciauru - 3apyp,
caMapaJiopJIMK CIIEKTPOMETPUK yCyJulap OuiaH, YuKapuO TanuiaHaéTrad TPUTUILIN
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TYpyxJlap COHMHM AaHMUKJIa0 Ha3zoparT KuwiuHagau. Arap, macamaH 20 ab3onu
OJINTOHYKJICOTUJHU CHHTE3/Alll BaKTHAA Xap Oup uuki camapaaopaura 99%ra
TeHr Gyuca, 82% (spEm 0,99%° - 100) onMroHyKICOTHATAp alfHAH NIYHIAM
y3yHJIMKKa 3ra Oynmanu. Arap 60 ab30iM OJMIOHYKJIEOTH] CHHTE3JIaHaéTraH
Oynca, mryHgai camapaJopiauKia OJMTOHYKJIEOTUIapHUHT (akat 55% 60 taman
HYKJIEOTH]T CakJaiau. Arap LUKIHUHT ypTada camapaaopauru 98% nax ommaca,
KEeNTUPUIITaH Y3YHJIMKAATHd OJIMTOHYKJICOTUJIAPDHUHT YIYIIM aH4ya MacT Oynaau
(5.1 xagsan). Twkopar JIHK cunresnoBunnapunu taiépnad OepyBun upmamnap
onataa OWPHUKHUIN caMapaJOpJuruHUHT Yyprada 98% nurunu kadonatmaiam.
JlexuH OYHUHT Y4yH yJla IOKOpH Jlapa)kaJard TO3aJIMKKa 3ra OYiaraH peareHtiap
Ba XUMHMKaTIapjaH QoiganaHum kepak, OyHH 3ca Xap JOUM XaM WJIOXKHU
oynmaiinu. Pean Oupukuin camapanopauru oaaraa 95% Oymnanu, JekuH O6ab3uia
99% camapagopiMKKa XaMm DJpHUIIMII MYMKHH. benrunaHran y3yHJIuKIarua
OJIMTOHYKJICOTUAJIAPHH OJIUII YUyH KUMEBUI CHHTE3JAIIHUHT KYNITHHA OUpiIamMyun
MaxXCyJOTJIApUHU OKOPH caMapaJopiuKKa 3ra OynaraH cylokK Xpomarorpadus
OuaH I0KOpH 00CHM OCTHAA WYHANTUpWITaH (pa3a OunaH, €K MOIHMAKPUIAMUIIN
rejja snekTpodapes OuslaH To3adaml 3apyp.  “‘oMaacu3”’ KeTMa KETJIMKJIap
OJIMHMOKYM OVJTraH OJIMTOHYKJICOTHIJAH KalaTapoK Oynranmurua ca®adnu OyHU
aMaJira OLIMPHIN YHUYATHK KHMHH SMac.

5.1. ocaosan. ukn Yypraya caMapaJOpJMTMHUHT TYpJiau Xujl Oenruiapujia
OepuiraH y3yHJIMKIAry (J1) OJUTOHYKJICOTUAJIAPHUHT YPTa YUKUILIN

Camapagopa  Ypra uynkum, %
uK, %

20 A 41 E 6 & Kl el 1)

Cunmesnanzan 01u2OHYKI€0MUONAPHU Kyaaaul

KuméBuit ycynnap OwiaH CHHTE3JaHTaH OJIMTOHYKJICOTHIIAP MOJICKYJISIP
ouotrexHoyorusaa keHr kysurtanaau. Ynap JHK rubpuanamga 3ov7 cudaruna,
kiaonnam Ttaxpubamapuna JHK Typnu MonekynanapuHu OupIaliTUPyBUU
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auakepnap, JJHKHu cexBenupnamga npaitmep cudaruga, KU KIOHIAIITHPUITAH
YiIka reHJIapHUHT MaxCyC MyTareHe3WHU amalira omupuniia GoiganaHuiagm.

1. Maxcyc onuronykiaeotuaau 3oHmmapHuHr (y3yniaurn 20 40 3BeHO)
HYKJICOTHIKETMa KETJIMTMHU MYBOQUK OKCHJIJIADHUHT aMUHOKHCIOTAJIM KeTMa
KETJIUTY XaKUJard MabIyMOTJIap/aH TONUIaIH.

2. JIuHKEpNapHU OJUII YYyH OJIMTOMEpPJIAp CHUHTE3JaHAAHW, ylap Y3apo
KOByIIaauran (ruOpuajiaHagurad) najauHApOM OUp 3aHXKHUPIU HYKJIEOTH] KeTMa
KeTJIIMKAUp. JIMHKepiap pecTpULMPIIOBUM SHIOHYKJIEa3anap Y4YyH TaHUWJIATaH
cadtnapra sra, Oy sca ynap épaamuna JIHK dparmeHTiapuHy KIOHIAIITHPUIL
uMKoHuHU Oepaau (5.8, A Ba b pacm).

! Bernard R.Glik, Jack J. Pasternak Molecular biotechnology —~Washington

V3yunuru 6 12 xxypT HyKICOTHATAPHUHT KUCcKa aymiekcu ymka JJHK 6unan
yT™mac ywriapu 6yiinad ropamu (omatma JIHKra xapa6). Slurum Monexymna kepakiu
PECTPUIIUPIIOBYU SHAOHYKII€a3a OulaH KeCHIaau Ba yuu OYpTHO Typran 3aHUUPIU
(yun €numkok) ¢pparMeHTIap ojMHaau, yaapHuHr épaamuaa Vimka JJTHK myBoduk
BEKTOpra TU3WIaaud. THU3WIMIIHA aMaira OIIMPHUIIAAH aBBal EMUIIKOK Y4JIU
JIHKHu opTukuya JIMHKEpIH MOJIEKyJalapJaH axpaTull y4yH (pakiusiiaHaau.
Bektop xam pectpukTaza OwiiaH KaiTa unuiaHaav, yHu €numkok yuid JIHK
dbparmenTnapu Ounan éxwianu Ba JIHK nuraza T4 dara épmammaa Tukwiagu.
Vmxa JIHK TtapkuOupa JMHKEpIM KeTMa KeTIMKIApia MaBxy[d Oyiras
pecTpuKLUsA calTiapu OYIMaciaurd Kepak, akC Xoiga y XaMm (epMeHT OuiaH
DPUNJIA.
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5.8 Pacm. AwnmbaHaBuil TUHKEpJIap Ba
agantep. A. 6 xkydT HYKJICOTHIJIapJaH
tamkun TtornraH EcoRl-nmunkep. b. 8
Kyt Hykneotuanapaan ubopat ECORI.
B. Emumkox yuwin BamHI- Ba Smal
yuyH TaHuigurad caiitiu BamHI- Smal
ajarnrep.

3. JluHKepin KeTMa KETJIMKIAp ‘“‘ajantep’IapHUHT BapUaHTIApHUIaH Oupu
UKKUTAa Ba YHJaH OPTHK PECTPULMPJIOBYM  DBHJOHYKJE€a3a y4yH CalTJIapHU
caknmaiiim (5,8, B pacm). By xonna Bektop Smal- caiftiapra sra 6ynuim MyMKUH
sMmac, Ha BekTop, Ha JIHK BamHI- calitnapuu Tammuimm Kepak smac.

4, 17 24 3BeHomaH uOopar Oup 3amwxuUpiu oyuronykieotuiap JHKuu
CEeHKBeHMpJaiaa mpaimMepiap cudaruaa Ba [P yTkazumina ninatunamy.

5. bup 3amxupiu oMUrOHYKJICOTHANAP 1N VItro Maxcyc CauT MyTareHe3u y4yH
npaiiMep cudaTtuia UIIaTHIAIM.

6. Kaiicuiup aHMK OKCHJIHM KOJJIOBYHM HYKJIEOTH]l KE€TMA KETJIMKHU KUMEBUUI
CHUHTE3 KWIMII 3apypaTM MyBO(QMK TI'€HHU KJIOHJAIl KUMMHJAIIraHaa Manao
OynuIIM MyMKHMH. ByHJa TE€HHUHI HYKJIEOTHJ KETMa KETJINTUHU OKCUJIHHHT
AMUHOKMCJIOTAJIM KETMa KETJIMIM XaKuJaru MablyMOTJIapAaH TONWIaau. Yoy
IeH TalIKWJI TONIaH KOJOHJIAp dra OpraHru3M TOMOHHMJAAH SIXIIM YKUJIMarasaa Ba
TpaHCHALUS Japakacu >KyJna macT OynraHna KAMEBUW CHHTE3ra Mypoxkaar
KunuHaau. by Xonga TEeHHM KONOHJApPHMHI IMyHJAAW TymiamMu  OuiiaH
CHUHTE3TaHauKU (KOJOHJApPHU ONTUMAIAIITUPHIN), OyHIa KOAJaHAETraH
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OKCUJUIAPHUHT AMUHOKHUCIIOTAJIA KETMa KETJIUTH Y3 XOJU1a KOJaIu, KOJOHJIap 3ca
Ara OpraHu3M TOMOHU/IAH CaMapaIMPOK YKUJIAIH.

FeHJzapHu cunmesjiami

Arap kuMé€Buil cuHTe3naHraH WKku 3amwxkupian JHKnan ren €xku yHUHT
¢dparmenTu cudaruaa doinanaHui Hazapaa TyTunaéTran 0yca, 3aHKUPIapHUHT
xap Oupu amoxuaa cuHtednaHuiu 3apyp. Kanra rennapau (60 80 m.H) omui
TEXHUK KUXATIaH Mypakka0d smac: OyHUHI y4yH KOMIUIEMEHTap  3aHXupiap
CHHTE3JIaHaIH, CYHT ylap SHAMpUIaau. VIMpHK TeHnap ydparaH XOija Maxcyc
CcTparerus  KyJJaHaJAu,UyHKM KAMEBHM  CHUHTE3HUHI Xap OWUp UIHUKIHU
camapagopauru acio 100% Oynmaiinu. Macanan, arap ren 999 xydr
HYKJICOTHIIap/IaH ubopaT Oyica Ba xap OWp IUKIHUHT camapagopiauru 99%
Oynca, y xonga tynuk ymuamin Oup 3amxupian JJHK ymymum sxapaén Tyrarau
0,004%pan  ommMaiau. by MyaMMOHM Xan OTUII yYyH CHHTETHK (HMKKH
3aHXKUPJIM)IeHJap mMoaysuiapaan - (Ooup 3amxupiu) y3ywiaurd 20 man 100
HyKJeoTuarada oynran ¢pparMeHTIapAaad MHFUIaIN.

CUHTETUK TeHJapHHU TY3UII YyCyJUlapujaH OuUpu Xap Kadcucu Oup OupuUHU
€naguran yw, y3ywiuru 20 60 HyKJIeoTuJ OYyiraH OJUTOHYKJICOTHJIAp
WUFUHAMCUHY OJIUIIIaH noopar.

! Bernard R.Glik, Jack J. Pasternak Molecular biotechnology —~Washington

3amKUpIApHUHT  HYKJIEOTHJ ~ KeTMa  KeTIMIM  IIyHJgal  Oyiaaukw,
EHIUPWITaHIaH CYHT T'eHHMHT YYUJard CerMeHTNIapu YTMac OVIUIIM Kepak. Xap
Oup nuku cermeHt 3'- Ba 5'- OypTuO uMKHO TypraH yusiapra sra, yuap KyIIHU
cerMeHTIapra komruieMeHtapaup (5.9 pacm).
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5.9 pacm. Kanra OJIMTOHYKJICOTHAJIApJaH TAaIlKWJI TOIII'aH CUHTCTUK I'CHJIAPHU

WUUFUIILL.

V3ynmuru 20man 60 3BeHoraua OynraH ajoxuaa OJUTOHYKIJICOTHIJIap
E¢HAMPWITaH BaKT[a yJlapAaH UKKU 3aHKUAPIIA MOJEKYJa XOCHUJ OYIHIIN yayH Xap
Oupu Xy IIyHIal HYKJICOTH T KeTMa KEeTIuKIap OuiaH cuHtesnaHaau. Konran
oup 3amxkupiu y3uaunuiapu T4 JIHK nuraza €épaamuaa Tukuiaam.

I'en #uru6 OYnuarau T4 JIHK - nwraza Epmamuaa Oup  3aHXUPIIU
Y3WIMIUTAPHA TUKUO YUKW Kosagu. CHHTETHK TeHiap WIyHAAl Ty3WIraH
OYMMIIM MYMKHUHKH, OKCHJI KOJUIOBYM KETMa KETJIMKAAaH TallKaph YyJIapHHHT
KJIOHJIAIITUPYBYM BEKTOpra (PECTPULIMPIIOBYHM DHAOHYKIIEA3Iap Y4yH calTtiap)
TYy3WIUIIMHA TabMUHJIOBYM YWIM MaWJOHTa, IIYHUHTACK arap Oy 3apyp Oyica
TYFPU WHUIIAALAS Ba TEPMHUHAIMS, TPAHCKPHUIMIIUS Ba TPAHCISIIIUS yU4yH CUTHAI
KeTMa KeTJIMKJIapra Jra.

Tynuk ymuamiau reHnapHu Oomika ycyid OuiaH onuml yuyH y3yHiaurd 40 man
100 3Benoraua Oynran ENwWiIraH OJMTOHYKJICOTHUUIAPHUHT Maxcyc TYIUIaMu
CUHTe3NaHaau. Euaupunaérranga 3'- u  5'-  yunm  Y3apOKOMILIEKTap
HyKjIeoTuanapHuHr 6-10 xydriaanumm conup OYynaau, ylapHUHI opacuia 3ca
KaTTa TEMMKIap Koiaau. byTyH Ty3uiamaHu cTaOMUIalITUPUIT YUYH Ky (QTIallrad
MalJIOHJIApHUHT Y3yHJIMTU KaTta Oynamu. Temmknap dbepMeHTaTHUB Wyn OuiaH
JTHK monmmepasa I Escherichia coli épmamuna tynaupunaay, y MHHIAALIMASIALLL
peruMKanusiam ydyH 3'- TUOPOKCUJ TypyX Ba OHp 3aHXKUPIU MailoHIapAaH
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maTpuua cudaruna doinananaau. Konran Oup 3amwxkupnu y3unumapuau T4 JTHK
auraza épaamuia Tukuiaaau. (5.10 - pacm).

V3yupox rermap (>1000 m. H.) omarma WKKWA 3aHXHpAU (GparMeHTIapAaH
Wurunaau, ynapHUHT xap Oupu y3 HaBOatuga 4-6 Oup OupuHu €magurax
OJIMTOHYKJIeoTU Iapaad (xap oupu 20 nan 60 m.H raya) ubopar. Arap CUHTE3 Ba
EKWIraHIaH CYHT eTapiii MUKIopaa pparmentiap xocuu Oyica, ynap oup Oupura
NIYHYaKd YyJaHagu. AKC Xojaa Xap Oup (parMeHT KIOHJAMITUPUIAAA Ba
amruiukanysuianagn. VMkku 3amkupian QparMeHTIap KeTMa KeTIUKAa TYIUK
YIIHOBIIM T€H X0cui OynryHya Oup Oupura OOfiaHagu.
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5.10 pacm. in vitro y3yH T€HUHUHT (EpMEHTIAp MINTUPOKHUAA MUFUIUILIN.
ABBan kUMEBUH yCyiuiap Oup ajioxuja OJMTOHYKJICOTHUIAp IIyHAAN HYKICOTH]T
KeTMa KeTJIUKJIAp OWjaH CHHTE3JaHAJNKH, CHIUPHUII BaKTHUIA YIAPHUHT Opacuja
y3ywiuru 6 -10 xydt Hykneoruanmap Oyiran xyQTiamraH MailJoHiIap XOCHII
oynuiy kepak. YnapHUHT opacuaaru Koirad remmkinap JJHK — nomumepasa I E.
coli épmamuna Tyngupunaau, Oup 3amkupau y3uwiumniap 3ca T4 JIHK nwurasza
€épaamMuia TUKUIIAIH.

KuméBmii cHHTE37aHraH TEHHUHT HYKJICOTHJ KETMa KETIUTH TYFPUINTHHH
kadonatiam ydyH xap OUp WKKUA 3aHXUPJIU (PparMeHT, KeWuH sca OyTyH IeH
CEKBEHUPJIAHA Y.

JAHKHH cekBeHMpJiam yCyJJjiIapu
JIHK monekynacu Xakuaard TYJIUK MabIyMOTHU (paKaTTUHA YHUHT HYKJICOTH[
KeTMa KETJIUIMHU aHUKJarasaad cyHr onuil MyMkuH. llyHpail kunmnO reHHu
CEKBEHUpJIAIl OpKAJIW YHUHT Ba3u(pacMHU , HYKJICOTHJ KeTMa KETJIUTHHU
Bazu(acu aHMKJIAHTaH TeHJap Y4yH COJUINTUPUO aHMKIam MyMKuH. HykneoTtun
KETMa KETJIMK XAKUJAard MablyMOTIAPCU3 MOJIEKYJSp KJIOHJATHpUII OYyinua

TagkukoTiaap yTkazub Oynmariau. JJHK y €ku Oy pparMeHTHHU CEKBEHUpJIAIIHU
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A. Makcam Ba B. I'mnbepTiap TOMOHMAAH UIUTA0 YMKWITAH KUMEBHUM yCyl, €Kd
®.Canrep ToMOHMIAH Takiud HTwirad (epMeHTaTHB yCyJl OWaH YTKa3HIl
MyMKHH, aMMO XO3UPIM BakKIIa KYyNpOK AUAEC30KCUHYKICOTHJ YCYJ KEHT
TapKaJIraH.

SAuru ycynnapau sipatuil — Oy (aHHUHT KMCTalNraH TapMOFUHUHI PUBOKJIAHUIIH
y4yH TYpPTKHAHp. YIIap WiIrapu MabiyMm OViaMaraH MabIyMOTJIapHH OJIMII
UMKOHUHU Oepaau, Oy 3ca ¥3 HaBOaTHAa Ky3aTWJIAETTaH BOKea, XOJAMCAJTapHUHT
MOXMSITHHH YYyKyppOK TYIIYHHUINTa OJIMO Kelaad Ba SHTU KarmpuéTiapHu
KeNTUpUO  YMKApyBUYM  TAJAKUKOTJIApHU  parOariantupaau.  MoJekynsp
OMOTEXHOJIOTHUSTa KeJcak, YHUHI acocu cudaruga myHAal ycyinapaaH
doitnananunauku, yiaap JHK Ba [P uu cexBenupnam. JIHKHUHT HyKIeoTung
ketma ketnuruau JJHK monumepaza Ounan amanra omupuiiagurad 3aHKUPHUHT
y3alUIIMHU TYXTAaTUII Uy OpKaiu (PepMEHTATUB HyCXa KYUUPHUIL yCYIU OuiaH
aHUKJall —Te3, Kyna coana Ba umonunu ycyi. JJHK ¢parmMmenTHHUHT HyKieoTu
KeTMa KETJIUTM MOJIKYJIAp Jlapaxaja YHMHT TYIUK TaBcudu OYauIIMaaH
TallIKapyh, YHUHI KOJJIAaHAETraH MaWJaoHWHUA TeHrnmamrupum, [P yuyn
NOTEHIHAJI TpalMep TaHjJall, TeHJAarn MyTalus Y3rapullIapUHA aHUKJIAII
uMkonnan Oepamau. 1977 iwmnga Canrepuunr JIHKvu cexkBenupmam ydyH
TUAC30KCH YCYJIM Maijo OYATyHra Kajaap 3aHKUPHUHT MaxCyc CalT KUMEBUU
napyanaHum ycyiaunaln govmananmiarad (A. M, Maxani, W. Gilbert, Proc. Natl.
Acad. Sei. USA 74: 560-564, 1977). Sflma wirapu HYKJICHH KHCIOTaJapHU
cekBeHnpaaml PHKHUHT HyKJeMH KeTMa KETJIIMTUHY aHUKJIAll IeMaK 31u. byHUHT
yuyH JIHKuunr kepaknu ¢parmentn PHKra PHK - xuHc umepasa Epmamuna
Kyunpub YTKa3miagu (TpaHCKpHOWpPOBATh), KEWHWH 3Ca CYHTMCHMHHMHI HYKIJICOTH]
KeTMa KeTJIUTH aHuKiaHaau. JKapaéH xyaa mypakkald Ba y30K JAaBOM 3Tapau. Y
Kyhdugarugan ubopaT dau:  paauoakTuB  Mypkauianran  PHK  Typnu
puboHyKeazanmap OwujlaH KalTa MIJIaHTaH, KeHWH XOCHJ OYJraH MaxCyJIOTHH
xpomatrpaduk OYJIMHHUINM amajira OIIUPUJIITaH., TaKpopaH (epMeHTIap OuiaH
KaiiTa WIUIaHTaH, WKKUHYMA TapyajaHUIIard MaxCyJOTJIapHUHT HIIKOPUN
TUAPOJM3M  aMalira  OUIMPWIraH,  TUJPOJIM3  HATWXKAcuAa  OJIMHTaH
MaxCyJOTJIIapHUHT  XpomaTorpaduk Oy TUHUTIIH amanra  OLIMPUJITaH,
OJINTOHYKJICOTU/UTAPHUHT KETMa KETJIWTU YyJIApHUHT Y4 MaWJOHJIApUHU Oup
Oupura EnUIMIIMTa acOCJaHMO aHWKJIAHTAH Ba OONUIAHFUY MOJIEKyla KaWTa

TUKJIAHTaH.
! Bernard R.Glik, Jack J. Pasternak Molecular biotechnology —~Washington

June3okcu  yCyJMHUHT Taigo Oymumm Owinan Oy  JkapaéHIaH — Jespiiu
dbornananunmai kyhuunaun. Xosupgaa PHKHuHr y3uHM smac, Oanku yHTra XyJIuu
MaTpullajard kabu  Kadta TpaHckpunrta3za ¢&paamuaa cuHTesnanradn JIHK
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CEeKBEHHpIaHaau xamaa Makcam Ba ['mnbeprt ycymnapunan smac, Oanku M13
¢ara acocua KJIOHJIAIITUPUII TU3UMU SIpaTUITaHIaH CYHT naiino 6ynran Canrep
ycymuaad dovnananunanu. JHKuu TVrpunan TYFpu ceKBeHUpIIall MHCOH TypJid
KACAJUIMKJIAPUHUHT MOJIEKYJIAp acCOCHapUHM TAJKUK OTHUIL, TALIXWC KYWWII Ba
JaBoJall YCyJUIApUHU HIUIa0d YUKUIIAA XaKUKUH MHKWIOO COaup ITIM.
TagKUKOTIApHUHI  JKyJa Kyl — coxajapura, Iy JKyMJIQZaH  MOJIEKYJIAp
ouorexnonorusra [IIP ycynmuHuHr uWNUIA0 YMKWIWIIM  KaTTa TabCUP
kypcatnu (Kary Mullis; U.S. patent 4,683,202). Kinowmamrupuiran €ku
redoM /IHKHUHT cerMeHTIapuHu aMIUTMPUKAIUS KUIUII OPKaId KaTTa MUKIOpAA
JHK omum wumkonu spartwirad, PHK Ho&6 wmonexkynamapununar JIHK
HyCXaJlapuHU KJIOHJAIITUPHUII, T€HOM KYyTyOXOHaJapUHUHI CKPUHUHTH, TEH
MyTalMsUIADUHA ~ @HUKJIAIL,  XPOMOCOMAJIIAPHHU  JKMCMOHUW  KapTUpJIALI
(kapTupoBaHue) Ba Oomika Myammonap xain Oynnu. [IPaunr Oupunuu Oop
aManuérna KYJUIAaHWIIW CEPHOBUAXYKAapald aHEMHUSHM TallXuciall TecT
tusumuan spatum Oynran(Saiki et al., Science 230: 1350-1354, 1985). IIIP
mryHaai HOEO ycynku, Oomika Oapyara sSIXIIM MabiIyM OYiraH ycyijap u4uaa
YHUHT TeHru WyK. 1986 wwnman Oounad, yHunr €épaamuaa 10000 naH opTHK
TaIKUKOTIApD VTKA3WIAW, Ba YJIApHUHT TYypiud Xuj OYiMIIMra KapamacjaH,
[MIIPnan dhoinanaHUITHUHT UCTUKOOJJIAPH SIHA XaM OJJaMHHM POM KHJIMOKJIA.

Hasopar caBoJsiapu:

1. IHKHu cexBeHupiail ycysuiapura u30x Oepunr
2. I'ennapHu cuHTe3Mall KaHJall amanra omupuiagy ?

3. CuHTe3/IaHTr'aH OJIMTOHYKJIEOTUUIAPHU KYJUTall KaHJai amanra
OIIMpHIIaIn?

4. dochopamMuaUTIA YCYTHUHT MOXUATA HUMaJa?

5. IHK Hu kuMEBMi1 CHHTE3IAIl KaH/Iaii aMajira OIIupHIIaIu?
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5-maB3y: OKcWLIap Tepanesicu
Pexa:
Oxkcuniiap Tepanesicu

Oxcuitnap tepanesicu

k/IHK unTepdeponnapunu axpatud onuin
Wuconnap untepdeponnapu
NHCOHNIapHUHT YCHILI TOPMOHHU

['eH 3KCIpEeCCUSICUHUHT ONTUMU3ALUACH
JIHKa3a I

AJbruHaTt-ivasa

WHCOHHUHI KYI KJIOHJIA AaHTUTEJIAJIAPU

NGOk wdPE

Tasanu ubopanap:.

Tepanes, TecT, UHTEpdEPOH, bepPMEHT, aHTUTeNa, anrnHaT, AHK

Oxkcmiiap Tepanesicu

PexomOunantnn JHK TexHonorusyiapuHuHr naiao OYIuIIMIaH aBBail
MHCOH OKCHJIM acOCHJard KYNTMHa TOPUBOp MpenapariapHu (akar yHYa Kyl
OyJIMaraH MUKAOpAA OJIMII MyMKUH OYyiraH , cababu ynapHM WILIA0 YUKApHUII
KyJla KKMMMAaTra TyIIraH Ba OMOJIOTMK TabhCUPU MEXaHWU3MHM Oab3uja SXIId
Ypranu® yukKuiaIMarat >Aau. SIHru TexHosorus €épaamMuaa npenapariapHUHT Oapya
CIIEKTPJIAPUHM CaMapaJid TECTIAH YTKA3WII Ba KIMHUKAJA KyJUlall YYyH €Tapiiv
Oyaran MUKIOpAA OJIMII MyMKHUH Ae0 TaXMUH KUJIMHTaH. Babyymunpy&oraunkam
BbyryurakennOunconnunr 400 nan oprukrennap u (acocan JJHK kypunuimmna)
TYypAM OKCWUIapW KIOHJAIITUpWIraH OynuO, amanjga yiap JOpUBOp Mpernapar
OymuuuIapy MYMKHUH.YIIOY TeHJapHUHT KYI KHCMHM XYKaWMH XyXKahpaja
DKCHECCUSJIAHIA Ba XO3UpJAA YJAPHUHT MAaxCyJOTJIapyu WHCOHHHMHI TypJu
KaCAJUTMKJIAPUHM JaBoJiallfa KYJUlalll 3XTUMOJIMra TEKIIUPYBAAH YTKAa3UIMOKJA
(11.1 xanBan). AKIlIna xo3upna,30gan opTUK IIyHJaid OHOJOTHK Mpernapatiap
mabKysutanau (10.2 sxagBai). bupok xanm yJnapHUHT KEHT MUKBECTA KYIITaHWIHO,
COTYBra YMKapWIMINUTA Xaldu KYn Huuiap Oop; aBBajWra yiaap XalWBOHJapa
TEeKIIUPUO Kypuiaaad UIyHAAH CYHT, KIMHUK CHHOBJAH YTKa3wiagu, OUPOK,
dapmaneBTUK (pupManap X03UpAaHOK yJapra KU3UKUIIMOKJIa1ap.
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MyTtaxaccuclapHUHT XUCOO KUTOONIapura Kypa HMHCOH OKCHUJIM aCOCHJIaru
JOPUBOP IpenapaTIapHUHT AyHE 6o30puaaru xaxmu 150 Mapa gosuiapra eTraH Ba
JOUMHUH paBuIAa ycuO OOPMOKIa.peKOMOMHAHTIIM OKCUIUIAP ACOCUAATU TIOPUBOD
npenapariap HUHT OyHE Oo3zopuaard xaxmu  wmmra  12-145% ra yemokna.
WHCOHHMHI KYNI'MHA KacCaJUIMKJIAPUHU JABOJIAII Ba NPOQUIAKTHKA KWIMLIITHUHT
aHru Meroanapu XX acpja MHCOHJIAPHUHT (HapoOBOH SIIANUIAPUHHU YCHILUTA
ylIKaH xucca Kyuan. bupok Oy skapaén Tyranu ne6 ailtud Oynmaian.  Ocku 1ed
aTaJMUII KacaJuIMKJIap (MacalaH, CHJI KacaJUIuru ) NpodMIakTH TaaOupiap
cycalumm OwiaHoK €xku OynMaca, SHIM PE3UCTEHTIM IITaMMIIapH Maiao
Oynaranuaa sHa ro3ara Kenumu MyMkuH.TepaneBTuk BocuTanap cudartuna
crienuuk aHTUTENOoNIapAaH GhoiganaHuIl UCTUKOOIM XyJa 3bTUOOPIH;YyIapaaH
KeJNTyCHuJla TOKCHUHJIAPHU HEeHTpanu3aluus KWJduljaa, OakTepusiap, BHUpycCiap
OujlaH Kypauuijga Ba XaTTo, pakHU AaBojamijga XaMm (oiigamaHuIl MYMKHH.
AHTUTENOHN ¥3-Y3UHM OOIIKapaguraH pakerara YXIIaTHII MyMKUH Yy €ku €T
areHTHU HeUTpaitaian, €ku crenuuK HUIIOH-XYKallpaHu eMupud robopasu.
Adcycku, aHTUTENOaH, YHUHT UMKOHHATH *KyJa KEHI NeHWIMIIM KapamacaaH
Oolmka  KacaJulMKJIap  Ba  YJapHMHI  MAaTOJOTHSJIADUHU  JaBoJjallja
doitnananunmarad. @akar cyHrru naiitnaruHa — pekomOunant JIHK Ba kxyn
KJIOHJIM AQHTUTENOJAp OJIMII METOJMKACH PUBOXIIAHTAHJAH CYHT Ba MOJEKYJISAP
CTPYKTypacu Ba UMMYHOTJIOOYyNIHH (yHKIusIapu pacmu@poBKaaHTaHAaH CYHT
cHenu(pUK aHTUTENIONAapAaH TPl KacaJUTMKIApHU JaBoJiallia Kysuiamra Oyiaran
KM3HKHII SIHA OPT/IH.

dapmaneBTUKA

K/THK unmepgeponnapunu axcpamuod oauw

Nucon oxcwimHuHr reHn €ku kJIHKcuam axpatu® onuin ydyH Typid
¢nmanryBnapaal QoWganaHuim MyMKuH. bup xaTop xonaTiapaa kepakiu OyiaraH
OKCWJI aXpaTu® OJMHAIM Ba YHUHT TETMIUIM MalJOHHUJIArM aMUHOKHUCIOTAIN
KETMa-KETJINTY aHUKJIAHAIH.

! Bernard R.Glik, Jack J. Pasternak Molecular biotechnology —~Washington

[Mynapnan kenu0d YMKAO YHUHT KOJJOBYM KETMa-KETJIMTMHU  TOMaaujap
,TETULLLIIN OJINTOHYKJICOTUHU CHUHTE3NAWINIap Ba YHAAH TEHOMIM €EKHU
oubmorekann kJIHKnan kepaknu renéku kJIHK axparu® onum yuyH
rudpu3aron 3081 cudaruaa  QoiinamaHaguIap.

bomika €HpallyBHM ToO3ajJaHraH OKCUJTa aHTUTENAJap MIUIA0 YUKapHIl Ba
yJlapHU MabJiyM Oup TeHJap JKchpeccusicu coaup Oymaérran OuOamoTekanap
CKpUHUHTM  y4uyH unuiataguiap.Kynuaua Kanpaiimmp OuTTa  TyKUMana
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CHUHTE3/1aHa€TraH MHCOH OKCUJIM yYyH NIy TyKMMajaH axpatud omuHran MPHK
acocuga osmmHran kJIHK-6ubmuoreka JIHk-HuIIOH OuiaH TYHUHTUPUITAH
oynanu.Macanan,onko30H octu 6e3u JlaHrepaHc opoiyanapu Xykapanapuaa
CUHTE3JIaHaJIUTaH aCOCUN OKCUJI MHCYJUH 0Ynu0, Oy XyKalipaiapaaH axkpaTuirad
70 % MPHK Hu aitHaH y komaiian

bupoxk k/I[HKHM TYHUHTHPUII IPUHIUTLUIAPUHA MHCOHHUHT MUKIOPH XKy1a
KaM €KY CHHTE3JIaHMII KOWMM HOMablIyM OyJraH OKCHILIAPU YUYH KYJUIall MyMKUH
sMac.

by xonataa Oolka sKkciepuMeHTall EHAANTYBIap 3apyp Oynaau

Tapxkubuna a-, B- Ba y-unrepdeponnapu (Mda, HOB, Udy) 6ynran mHCOH
uHTepdepoHnapu —tabuuii oKcwiiap OYiuo,yJapHUHT Xap OUPHUHMU TEpareBTHK
Makcajiapaa  kymtam  MyMkuH.(10.3  skanB.).Ymapuunr k/JIHKcu axparu6
oNuHTaHjaa ynap tapkubuaa erapnuya terunuin MHPK Ba oxcmmnmap wykmuru
cababnu OynraH KUAMHYWIMKIAPHY CHTUIITa HaKOH OepyBYH STHTH €HIANTyBIIAPHU
UIUTa0 YUKUIITA TYFPU KEIIH.

10.2 xxanBa. MHCOH KacaJNIMKIJIAPUHU JaBOJIAII YUyH KYJUIAaHUILTa O3UK —OBKaT
MaxcCyJIOTJIapy, MEIMKaMEHTJIap Ba KOCMETHKA BOCHUTAJAPUHU HA30paT KUJIMILI
oyinua JlemaprameHT(AKLL) pyxcatuau onran 0Oab3u Oup PEeKOMOMHAHTIU
OKCHJUIAp :

Urepdeponnapuunr k/JHK axpatud unkapuin mpouenypacu Kyhdugaruiaoaa
ndopar:

1.Uucon netikonmtunan MPHK axpatu® onumau Ba yiapHu Yiauamiapura
Kypa dpakusiapra  aXpaTHIIIW;TECKapH TPAHCKPUIIIUS YTKA3UIIIUA Ba
masmuga pBR322u Pstlcaiitura kuputunay.

2. Onunran MaxCyJoT Oounan Escherichia coli HU
Tpancopmanusanu,xocus oyaran 6000 kioHHHM 12 rypyxra axpatawiap xap
Ooupura 512 xinoHman Tyrpu kenaau. 3. KionjmapHuUHT Xap Oup Trypyxu
to3asianmarad npenapat Md-mPHK Gunan rubpuauznaniy.

4, Tapkubuna xmonnanran JIHK Ba MPHK O6ynran rubpumnapaan MPHK
aKpaTHO ONWMHAM Ba y OKCHJIHHM XyKalpacW3  CHHTE3Jall CHUCTeMacHIa
TPSIHCIISALNS KAJTUH/IH.

5. TpsiHCAsIUS HATWXKACUAA OJMHTAaH Xap OUp KOPHUIIMAHUHI BHpYyCra Kapiiu
uHtekdeponaun Qaommuru  Oenruwnanau.Martepdeponnun  gaosuk  KypcarraH
rypyxJiap Tapkuouaa N®-MPHK  Ownan rubpumnamran  kJHK xmonu
MaBKyJ Oyiras.

59



6. IlosutuB rpynmanmap xap Oupuma 64 TagaH KJIOH OynraH 8§ Ta HUM
rypyxJjiapra axpaTujigyd Ba TeCTHaH YyTKaswiau. Hum rypyxiapra axpaTuIIHU
Tapkuouaa nHCOHHUHT TYIUK Ymuamaaruy Ud-xkIHKcu 6ynran rypyx KoiamaryHra
Kagap maBou strrupauiap.Terummu kJIHKra moc 6ynran xym muknopaaru Ud
OJIMII 3apyp O¥Jica SKCIPECCUSIHUHT IOKOPU Jlapakacura eTUIl UMKOHUHU OepyBYn
E. coli-BexTopaa cyOKIOHIAIITUPUIIT MYMKHH.

HNuconnap uarepdeponnapu

NuteppepoHHUHT OUPUHYM  T'eHU 1980-x  #i.Oonuiapuga  OJMHTaH
oymuo,ymanaan Oepu Oup Hewa Typaaru uHTepdeponsnap Tomwmiran.FOkopuaa
auTUO YTUIraHWuIal,yJIapHUHT OMOJOTUK Ba KUMEBUU XyCycUSTIapura kKypa yd
rypyxra axparumi MymkuH: U®o, UdPBa UDy. UdDa Ba UDPBupycnap Exu
Bupycan PHK mnpenaparnapu Ounan wunuioB OepwiraH Xyskadpanap Owuiiax
cuHresnanagunap Py sca Xy)KaUpJIApHA YCUIIMHU CTUMYJUIAIITUPYBYU
Mojjanapra »xaBob6aH unuiad yukapunaaun. Mda wmunumym 15 ta Heamnen
TeHJIApHU Y3 MYMTa OJITaH reHsap owjacu Owian kojiaHaau. UOB Ba UdDy xap
Oupu anoxuga Oup reH Ounan kommaHaaunap. HWdoanoaruruiapu Typau
cnenudukara sra. Macanan,Bupyc OuiaH MUUIOB Oepuiran Oyka Xyskadpanapu
muHusicugarn Uda,Ba UDo,mapHUHT camapagopiurd TEKIMUPUO Kypuiaranaa 0y
uHTepdeponnap yxmam BuUpycra Kapimu (aoUIMK KypcaTaauiap,MHCOHHUHT
BUpYC OmaH unuioB Oepuiirad Xysxavpanapuna sca Uda, unreppeponn Mda;ra
Kaparaaa Kynpok (aoJuiik Kypcataau.Arap BuUpycra Kapimu (paojulMK CHYKOH
XyKaipanapuna Ttekmupuo kypuica,yaaa — Uda, wuntepbeponn - NUda;ra
Kaparagaa 30 wmapra kampok Qaomk kypcataau. KomOunHanusianran
xycycusitra sra U sparumra Mdo uatepdepoH Typinya SKaHIUTHHU YbTHOOpPra
o6 Gup Heva MapoTaba ypuHHO Kypuian.

! Bernard R.Glik, Jack J. Pasternak Molecular biotechnology —~Washington

Haszapuin xuxatman Ttypan HWdOmapHUHr KeTMa-KETJIMKIAPU KHUCMIIAPUHU
Ooupnamtupu® OyHra 3puIInII MyMKUH. By Xap Oup OonutanFud oKcuira HucOaTaH
Oolikaya XycycusiTiapra sra OyiraH TMOpUJ OKCHUJIHU XOCHJ OYynuimura om0
kenagu. HMdoiBa UDaymapuunr k/JIHKceu  comumrupunranga IIYHU
kypcatauku,yaap 60,92Ba 150 nmosunusiaapaa Oup Xui peCTPUKIUS CaAUTIApUHU
kypcaragunap.Y napaunr xap oupunuar k/IHKcu napuananu® xerrannas cyHr Oy
caiiTnapaa Ba OyHJaH KEMHMHTH JeruplaHuil ¢pparMeHTIapuaa oup Heya THOpHI
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reHsap onmuuau.(Pacm 10.1)

FIGURE W0 Cwerview of the protocol used to isolate IFN cDINAL

o#® — = A AAAA — = DNA —e ConeintoPstl o Tansrm o fe"ge)
) site of pERI2Z into E. ooli L.
mRNA : Ry

Human
leukocytes Amp* Tett

calls

— AMAA
Divide positive pools Assay _,l;— )~ AAAA e - E
into 8 subgroups of Toteins . \
64 colonies each and or [FN ( | |
ratest l acHvity \\R _/.’ 9

— Hybridize plasmdd

Ralaase hybridized DA from each 12 P:'-::Ir' of
mBMA and translate pool to crisda IFN 514 clones
Subclone isolated into protein in a mEMA each

cDNA onko an
BXPrassion Veckor

rell-free system

By remmap okcmpeccupoBanm B E. coli, na CUHTE3JaHTaH OKCHJLIAPHH
SKCIIpeCcCUsIaAnIap,ro3ajainiap Ba YJIApHUHT OWOJIOTUK  (QyHKUMSIApUHU
TaAKUKOT Kuinuiap. I'nbpun U® napHUHT XUMOS KUIUII XYCYCHSTIAPUHH CYT
AMHU3YBUMJIAPHUHT XyKalpalapuaa TeKIIUPUO KYpuiranjaa mry Hapca MabiyM
oynauku,ynapaan Oab3u Oupsapy OOl MoJieKyJjajapra HucOaTaH KYIPOK
daomMk Kypcatap sKaHjap.YHAaH Talkapu,kynruHa rudopua UMD nmap Hazopar
XyKaiipanapga 2'—>5'-01Mron3oaieHWIIaT-CHHTETa3allap MHAyKUusnaguiap. by
dbepmenT 2'—5'-00faHTaH OJUTOHYKJICOTHIIAP CUHTE3UA UINTUPOK ATaJHIIAP
Ba ymap y3 HaBOatuma, Bupycau M PHK wu mapuana® roOopyBum naTeHT
Xyxaiipanu sHAopuOoHyKIeazaHu (aomnamrupaaunap.bomka rubpug Mdnap
WHCOHHUHT TYPJIM XWJI paK XyKalpalapuaard TypJiad MUKpOOpraHu3Miapaa Oori
MoJIeKyJiajgapra HucoaTaH KynpoK —aHTUIpoiudepaTus HaouiuK KypcaTau.

! Bernard R.Glik, Jack J. Pasternak Molecular biotechnology —~Washington

61



Pacm.10.1. UD[ |5, UD[ | Ba TypT rHOpU] TCHIAPHUHT CTPYKTYpPACH..
CpaBHeHHE HYKIIEOTHOHBIX IIOcieqoBarenbHocTeii reHoB UMD ) u  HO[ ]
TEHJIAPUHUHT ~ HYKJICOTHJl  KETMa-KEeTJIUKIApU  COJMIUTUPWITaHia ylapzaa
pectunmpnaiiauran  (RE1, RE2, RE3) »sHmonykneazamap ydyH cadTiap
MaBKYJIUTH aHUKJIAHH.

By caliTnapmaru  pecTpuKIiMs Ba OJIMHTAH (PparMEeHTIApHUHT JIMTHPJIAHUIIN
TypJId XWIJard ru0opuj TeHnap maiao Oymummura onud kenaau.PacMHUHT Kyiu
. 1
KUCMHJA YJIADHUHT TYPTTACH AKC STTUPUITAH.

NHCOHIApHUHT YCUIII TOPMOHM

SIHrM OKCWIJUIApHU TPATETHUI0 KOHCTPYUPOBAHUS HOBBIX OEJIKOB IyTEM 3aMEHbI
GbyHKUIMOHAT JOMEHIAp €KUM UYHANTUPWITaH MyTareHes €paamuaa aaMallTHPUIIT
Wynmu OwnaH KOHCTPYKIUSJIAII CTPATETHSICUIAH OKCUIHUHT OHMOJOTUK TabCHPHU
KyJaiTupui €ku cycaitupuin fa QoiimamaHum MyMKIH.Macaiian,iHCOH OYHWHU
yeum ropmonu (I'PU)typnu xunaaru xyskaipanap OuiaH SbHU PELENTOPIN YCHILI
TOPMOHU Ba TPOJIAKTHHIIA YCUIIl TOPMOHM OWJIaH XaM OOFJIaHUWIIM MYMKHH.
JaBonam sxapaéHuga Typiau HOXYs 3 deKkTnapHu oaauHu onuil Makcaauaa ['PY
HU MPOJAKTHHIIM perenTop OwiaH OOFJaHUIIMra Wya KYWMaciauk Kepak. Yoy
peuentop OwiaH OOFJIaHYBYM VYCUII TOPMOHM MOJIEKyJadapu MaiJoH4YacH
V3UHUHT aMUHOKUCIOTAIM KETMAa-KEeTJINTH OWIaH TPOJIAKTHHIIA pPeIenTopiap
y3apo Tabcupra KUPUIIYBUM MaioH4Ya OuiiaH (akaT KUCMaH TYFPU KEJITaHIUTH
cababmn y OwmimaH OOFJaHYBYM TOPMOHHHM TaHJIAa0 OJWHTaH  XOJUIIa
KamauTupuiaagu. byHuHr Y4yH cnenuduk MyTareHes CalTHIIaH
dbornananunau. Hatwxkana, PUaM  mposlakTUHIM — peuentop OujgaH  HOKOpHU
adhduuam OOFNIaHUIIM Yy4yH 3apyp Oynaran 0ab3u OUp aMHUHOKHCIOTaJapHUHT
gubom rypyxiapu(Hil8, His-21 u Glu-174) - Zn**  wownmapu yuyH nurasaapia
MabliyM Oup y3rapunuiap pyi Oepan.Monudukanusiianrad YCUII TOPMOHJIApU
dakatruHa” Y3uHUHT penentopu Owinan Oornanagu.ONMHraH HaTHXauap
my0xacu3 KU3WKHUIN YHFOTAIW,JICKUH MOJIU(DUKAIUsIaHTaH ['PY nmapnan
KJIMHUKaa poianannuil MyMKUHMH HYKMU Oy Xajl HOQHUK.

I'en IKCHPECCUACUHHUHT OIITHMH3ALUACHA

SlHru OKCWJI  ONMII  eTapiid  5MAac YHMHT TEHU OSKCHPECCUSCHHU
ONTUMAJUTAIITHPUIT ~ MYXUMIUP.ABBAIWTa TAaJKUKOTYHIIAD  SKCIPECCUSHUHT
IPOKAPUOTUK €KUM JYKAPHOTUK CHUCTeMajlapuia eTapiad MHUKIOpPAA ayTEeHTHK
OKCWJI OJIUIII MMKOHWHM TEKIMUpHO Kypamunap. [IpokaproTuk cucremanap ymap
OWyaH WIUIAll ap30Hra TAlIMIIM Ba WIIA0 YHUKApUII YHYMAOPJUTH FOKOPH
oymumm cababiu yCTYHJMKKa sraaupiap. Adcycku, 6apuya MUKpOOPTaHU3MIIAP
XaMm Oup XWwiga TeTepoIOTMK OKCHUTAPHUHT (DYHKUIMOHAN IIAKIWHUA CHUHTE3/Ial
onMaiaunap ,iry OOMC TETWLUIM COJUIUTHUPHUILI OaXOJaHWJIMIIMHU OO OOpHIL
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3apyp. MHCOHHMHT UHTEPJIEUKUH-3 TE€HU OKCIPECCUSICUTYPIU XYKalHH-
XyXaipagapaa YpraHmO YMKWIraHma SHIC saximm  “xyxkanun” Oymmu6 Bacillus
licheniformis (kxame.. 10.4)uukmu. E, coliHuHT outTa cUCTEMACHIA
AKCIIPECCUSIHUHT OUpMyHYa IOKOpHM Aapaxacura spummnan,20 k/la maccana
OJIMHTaH OKCWJ Maccacu 15 k/la Oynran etwsiraH ayTeHTUK OKCHJ 3Mac,0ajKu
UHTepAeHKuH-3HUHr  B-ramakto3unaza E. coli.malimoHuacu OumiaH KyIIuinO
KeTUIINHM y3uaa akc 3Ttupanun.Oparna OyHra yximam XUMEpiIu OKCUJIIaH JOpU
cudaruna doiganannd 6yamanu.

Kluyveromyces lactis Ba Saccharomyces cerevisiae, aunTkuiapu Xyxapaiapu
JIYHUHIIEK HMHCOH — XYyJKaipalapu XaMm HMHTEPJICHKUH-3HU  TJMKO3HUPJIAIIN
MYMKHUH,OMpPOK  yJapJaru OJKCIpeccHs Japakach JKyda macT Oynaau.
['nmuko3unupianm WHTEepJAEHKUH-3 HUHT (Daosmurura TabCUp KypcaTMaiau,JIeKuH
yJIApHUHT MOJIEKYyJIajlapy yirdaMuaa ce3usiapiau dhapk oyiaau.

Pacm  10.5. THCOHHUHT ¥yCHII TOPMOHM HHMHI MOAU(UKALUSATIAHTAH Ba
HAaTUBHOM WAKIMHUHT cxemarndeckoe tacBupu (I'PU). OnuronykineoTun-
HyHanTupuiaran myrtareHe3 €paamuga monydeHa ¢opma ['PU maknu onusawu,
NPOJAKTUHIIM peuenTop OuiaH OOFNIaHUII KOOWIMATHHU MYKOTraH ,0MpOK YCHII
TOPMOHH peLenTopura creuu(pruKaHy cakjaad KoJraH .

Anveunam-iuaza

AnpruHat —0y OuWp KaTop [EHTH3 YTIApU,IIyHUHTJAEK TYNpPOK Ba JIEHTH3
Oaktepusiapy OWIaH CHHTE3NAHAIUTaH TOJIMCAXAPUIIUP.YHUHT MOHOMEpP
OUpIUKIapu HWKKHTa caxapuja -— 3-D-mannyponar Ba a-L-rymyponat
OYynuo,ynapHUHI MHUKAOPM Ba TAKCUMJIAHWIIM KOHKpPET OWp aJbrMHATHUHT
XycycusiTiapunu Oenrunaiinn. Macanad, a-L-rymypoHaT Kongukiapu KajabIuid
WOHNAapuHU Oofnam ynum Ownan Oyiipaknap ypTacujmaru Ba Oyiipak Huujaru
qyoksIapHu xocunl Kunaau; [B-D-manHypoHat Konaukiapu sca OoIlKa MeTajiap
MOHJIapUHU OOFIaiauap.
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FIGURE 1001 Schematic representation of a portion of a human lung occluded by
a combination of live alginate-sacreting bacterial cells, lysed bacterial cells, and
leukocytes and their released DMNA. This matrix may be digested by alginate lyase

or Di¥ase L.
Blockead airway Open airway
| —
Q::)(y U Alginase or [Nase
=

[ynnait  yoknmapm  OYnAraH  anbrMHAT  KAWMIIKOKIWTH  TIOJIMCAXaPH]T
MOJICKYyJIaJlapura TYFpU MPONMOpIHOHAT OyiraH AJIACTUK TeJlb XOCHII
Kuitaau.Pseudomonas aemginosa muIMMInUK mTaMMiiap MyKOBHCIIUI030M OWJIaH
KacaJUlaHTaH OemopJapJard IMUWIMMITAKHUHT KaUWIIKOKJIMTUHN — Ce3UjIapiiv
Jlapaxkazia OMPaIu.

Hadac iymnapuaum To3anain Ba 6eMOpHUHT xonaTuHU sxmuian yayH JIHKaza
[ Ounan wunuioB Oepumira KyliMMya paBUIIAA allblUHAT-IMa3a EpraMuja
aJIbI'MHATHU JENOJIMMEpHU3aLIHS KWJIALIT kepak.l'en aNbrUHAT-IMa3a
reanFlavobacteriumsp., man ymoOy ¢epMmeHTHH ¢daon axpatHd YHKApyBUH
rpaMMycOat Tynpok OakTepusich €pAaamMuja OJHMHIU.OTPUIATEIBHOW MOYBEHHOU
OakTepuu, aTUBHO BbIpabartbiBaromieil 3tot ¢pepmeHt. Ha ocHoBe E. coliacocunma
BT co3maH OaHK KiIoHOB Flavobacteriumkimonnap OaHkM spaTHigu Ba yiap
opacuja amnbrMHAT-IMA3aHU TapKUOMIa KATTHK aJblMHAT OYiIraH MyxuTra
KaJIBIIUH MOHJIApU KYIIMO 31a0 YMKapWIl WYau OuslaH CHHTE3JIalauraHIapuHUHT
CKPUHUHTUY TKA3UIIIH.

byHnaii IApOUTAA  MYXUTAAru albIUHAT, aJbrUHAT-IHa3aHU
OPOAYLUPIARIUTaH KOJIOHUAJAH TallKapyu YOK XOCHJ KWJaAu Ba XUpa TOPTHO
KOJIAAU.HAXOMSIIUICA B Cpelle, 3a HCKIOYEHHEM TOrO, KOTOPBIA OKpYXKaer
NPOAYLUPYIOLIKME alblUHAT-IMA3y KOJIOHMH, O0pa3yeT CUIMBKM W CTaHOBUTCS
MyTHBIM. ['UAponu3Ianran ajabruHaT YOK XOCHJI KWIHII XYCYCUATHHH MYKOTaau
JIYHWHT y9yH aJdbTMHAT-TMA3aHU CUHTE3JIAWIUTaH KOJIOHUS aTpodumard MyXHT
maddod 6Ymmbd xKomanau.Mapxya OYaTaH KOJOHHUSJIADHUHT OMpPUJIaTd KIIOHIaHTaH
JHK  ¢parmentn mon.maccacu 69000ra skuH OYiAraH  MOJUIENTHIHU
KOJUTaIUraH OYMK XHMcOOJall pamkacu OopiuruHu kypcatau. SlHama Oatadceuin
VYTKa3uiaraH OMOKMMEBUM Ba T€HETHK TAIKUKOTIAp IIYHU KYpPCAaTIUKH,
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Pacm. 10.15. E. coli. nan xenu0 4YMKKaH pPEKOMOWHAHTIIM alblrUHAT-
nnaza Flavobacterium man aBBaiTu OKCHII TPOLIECCHHTH, MOJI. Maccu 69
k/la Oynran nentuyg 6 x/la okcui napyagaHUIIM HaTHKacuia MOJI. MaccH
63 x/la, Oynran , OakTepuan agprMHAT Ba IEHIU3 CYB YTJiapu albIMHATUHU
JEeNoJUMepall XyCyCUsTUra 3ra OKCWJI mpoueccuHru. 63kx/la okcun
napyajgaHragiaa Moi .maccacu 23 k/la Oynran,geHrus cyB yTiapu
albrUHaTUHU (aosl JEeNOJUMEpHU3AIMsUIOBYM  OKCHUJ Ba OakTepuan
aIbTMHATHU THAPOIH3I0BUH ,M0i1 Maccacu 40 xJla 6ynran okcun 6epau.

ymoOy mnomunentun Flavobacterium sp. (pacm. 10.3).romoHMman wunniad
YUKAPUITYBUU y4TA aJbIMHATAAH aBBAJTH MOJHUICTTHI OYJIUITN MyMKHH. ABBaIUTa
KaHmauaup oup mpoteoauTuk ¢epmeHT yHaaH maccacu 6000ra sskun 6ynaran N-
KOHIIEBOW menTuaHu axpatud onamu.Konran wmois. maccacu 63 000 ra TeHr
oynran QepmeHT OakTepusulap Ba JICHTM3 CYyB VTJapd TOMOHHUJAH HIIIA0
YUKApWIYBUYM albI'MHATHU JIETIOJIMMEPIIAIl XyCYCUSITHUTa ATa.

.YHU wmyHJaH cyHr kecwirasjga . llpu ero mnocnemyromem pa3zpe3aHun
obOpa3zyeTcss mpoaAykT Moiu. maccacu 23 000 OynraH,jeHTH3 YTiaapu ajdbIMHATUHU
JIETIOTMMEPJIOBYM MaxcyjoT Ba Moj. Maccacu 40000 Oynran ,0akTtepusiiap
allbrUHATUHU Tapyanaiguradn ¢epmeHt xocun Oymamu.Mon. macccu 40 000
Oynran ,pepMeHTIapHU KaTTa MUKAOpJAA oiuil yuyH yHU komioBun JIHK Hu
noyimMepasnu 3amkupian peakmus metoauna(IllP) ammmudunmpnanmy,nynnan
cYHr  B. subtilis nmaH axpanu0® YMKKaH , o-aMuiasbl B. Sitbtlis HUHT curHANT
NENTUINHU KOJIOBYH Ma3MHUIAJIA BEKTOP Ta KUPUTAaUIap

o-amwiazel B, sitbtlis.  Tpanckpunmmst  neHUIWUIMHA32 — TEHUHHHT
IKCIIPECCHUsICH cUcTeMacu €paaMuaa Hazopar KwmHad. (pacM. 10.4).Ilnasmunanan
omuuranB. subtilisxyxaiipamap  TpaHcopmarusICcH Ba yIapHH TapKuOHIa
ambTMHAT OYIITaH KAaTTUK MYXHTra KaJIbIHi WOHJIApU KYmHO coun®d r00OopHiraH
HalTAa KaTTa OpPEeoJUIM KOJOHMsIap Xocwsl Oynau. ByHnail KooHWsIap CyroK
MYXHUT/Ja CTUIITUPUITAHIa PEKOMOWHAHTIIM ajlbTUHAT-JIMA3a KYJIbTypall MyXUTra
axpam0 uyukkaH KeWuHrm Tectmap IIyHM — KypcaTauku,0y — epMeHT

65



MYKOBHCIIMJI03 OWUJIaH OFpUTaH OEMOpPIApHUHT YNKacuaaH axpanuOd 4dukkaH P.
aeruginosammMiIMMIIMK —~ [ITaMMIIap OWJIaH CHHTE3JIaHYBYM  AJbIHHATIAPHH
CYIONTHPHIII XyCYCHUSITHTA 3ra.

PexoMOMHAHTIIN anbrUHAT —IMA3aHUHT KJIWHUK TE€CTJIaH YTKA3WIHIIKN MaKcaara
MYyBOGUKMH WMYKMH ,IIYHH aHUKJIAIl Y4YyH KYIIMMYa TAJAKUKOTIAp YTKA3HII
JIO3UM.

.JHCOHHUHT KS,’H KJIOHJIM aHTUTCIAJ1apu

NMMyHOTEpaNUsAHUHT TAXMUH KWIMHAETTaH UCTUKOOIMTa KapaMai ymoy
METOJI Ky KJIOHJM XalBOH aHTHUTENalapuaaH (poiganaHUII Ba yjlapra Kepakiu
MoJIeKyJanapHu Oofamn Ousian OOFJIMK OYJraH OUp KaTop YeKJIoBjapra ora. ,

KuméBnii OofnaHum KapaéHUHUHT V3M YHYAIM camapajid 3Mac,00fIaHuMI
taconuduil Tapzga Oynaau yHJAH Tallkapu ,0yHAa Tepanusiaa KyJUlaHWIagurad
IIa3MUHOTeH €KW OOolllKa MojJajiap aKTUBBATOPUHMHI (EPMEHT aKTHBIIMIU
nacauimy MyMKuH.Ba HuXosT,ipenapaT Kym MaTtoTrada KUPUTWIMINK KYy31a
TyTWJIaéTran Oyica,kapama —Kapilid MMMYH peakuusjiap Maijgo OYJIMIIMHUHT Ba
O0eMop CeHCAaOWIM3ALUACUHUHT OJJIMHU OJIMII MAaKCcaauaa XaWBOHHUHI 3Mac
,0aJIKi MHCOHHUHT aHTUTeNacujaH ¢oitnananum 3apyp.Kapama-kapmm peakius
YaKMpMalIuraH MaxcyC aHTuTeoaoap spaTuil Mymkyn uml.Cabadu aHbaHaBU
rUOPUUIOM TEXHOJIOTHSICM OWJIaH WHCOH AaHTUTENACHHM OJMIa Oup KaTop
MyaMMoJiapra 1y4 KeJIMHaIH.

e VIHCOHHUHI CHYKOH MHCIOMAcH Yyxailpamapu OuiaH KYIIMIUO OJMHTaH
XyXaiipanap Oapkapop smac Ba Iy cabaliu Kyn KJIOHJIM WHCOH AHTUTEIACUHU
UIU1a0 YMKapa OJIyBUYM Xy>Kalpa O KUHHH.

* CHYKOH MHEJIOMAacHHU YpHUHU OOCYBYM MHCOH MHEIOMacHHUHIcamapaiu
XyXaipa JIMHUSJIApUHU OJIMIITa X03upyua MyBaddak OymuHManu.

e VIHCOHHMHI TypjM aHTUIeHJap €paaMuja UMMYHH3AlMsUIAll 3TUKa HYKTau
Ha3zapulaH YTKa3WJIMaiay. 4elI0BeKa pa3InyHbIMU AHTUT€HAMU HE ITPOBOJUTCS 1O
cooOpaxeHusiM 3Tudeckoro xapakrtepa.lllynnaii KunuO,MHCOH aHTUTENACUHU
oMl ydyyH Oomka €HjamryBiap uiad yukui 3apyp. CxemamapHuHr Oupunaa
¢daon paBumga crnenuUK aHTUTENAJApHA  WUIUIA0 YUKAPYyBYM ,MHCOHHUHTB-
auMmdonutiapura (iayopecueHTIH OelrujaaHral aHTUTeH OWjiaH UILIOB Oepuiiau
,CYHTpa XyXailpanu coprep €pAamuaa 11y aHTUTEJIaJapHU UILIad yukapyBun B-
auMQouuTiIap HabMyHaCUHU ounan TyUUHTApUIIU. B-Xyxanpanap
MUKpPOOPraHu3MjIapa YCUIIMHM TE3JAlITUPUIL y4YyH yiapra OnmteiiHa—bapp
BUpycU VTkazuiau.B —xyxkalipanap OusaH TpaHcopmalrusjiaHran Oab3u Oup
KJIOHJIap CEJIEKUMSUIAHOBYM aHTUIEHJIap Ouiar y3apo TabCUp KWIIYBUM KYII
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KJIOHJIM WHCOH aHTUTENaJapuHU uOuiad 4Yukapagu.AQCycKkd, Ky KIOHIU
aHTUTENANIap YUKUIIN YHYA KYTI OYJIMaau Ba yJapHUHT OOFJIAHUII aKTUBIIUTH MACT
SaU.

Hasopar caBoJsiapu:

Oxcuap Tepanesicura 30X OepuHr

k/IHK unTepdeponnapunu axxpatud onuill KaH1ad aMmanra Oumpuiiagm?
WNHuconnap natepdeponnapu Kanaail Mmakcaaiapaa ¢hoigaranuiagm?
WNHCOHIapHUHT yCUII TOPMOHU OJIMII UMKOHUATIIAPU

I'eH skcpecCUsICMHUHT ONTUMU3ALMACK KaHAall aManra omupuiaagm’?
JIHKa3za [ pepmentn kanaait makcagiapaa dhoiganianuiagm
AnpruHart-nvasza GepMeHTH KaHJ1ail OJIuHaIu?

O N O WNRE

NHCOHHUHT KYN KJIOHJIA aHTUTEJIAJIApU KaHJal oJiMHaau?

DoigaaHNIAIUTAH afaduéTiap :
1. Bernard R.Glik, Jack J. Pasternak Molecular biotechnology/ Washington
2010. 1020 p
2. Artikova R.M., Murodova S.S. Qishlog xo‘jalik
biotexnologiyasi.Darslik.T.: Fan va texnologiya. 2010.- 276 b.
3. Mirxamidova P. va bosh. Mikrobiologiya va biotexnologiya asoslari.
Darslik. 1lm ziyo . 2014y, -335 b.
4. Zikryaev A., Mirxamidova P. Biologik kimyo va molekulyar biologiya.
Darslik. T.:Tafakkur bo’stoni.2013.-223b
5. PaxmaroB H.A., MaxmynoB T.M., Mup3ae C. buokumé. [apcauk -T.:
TasimmMm, 2009. -528 6.
IV. AMAJIU MAIIFYJIOT MATEPUAJLJIAPHA
1-amanuii MalIFyJaoT:
S"chJmK.JIap)IaH Xy:Kaifipa OpraHuoOAJIapUHHU AKPaATHII

HNuigan makcan: VCHMHHKHapHH MEBEPHUIN PUBOXKIIAHUII )KapaEHUHU SIAPO,
XJIOPOIUIACT Ba MUTOXOHJPHUS TEHOMH ¥3apo XaMmKopiukaa Oomikapaau. by
XaMKOPJIMKIAru >XKapa€HHUHT MOJIEKYJISIp MEXaHM3MHUHHM OWIMII Y4YyH XyKaipa
OpraHouJIapy TEHOMUHHUHI CTPYKTYpaBHM Ba (YHKIMOHAJ XOCCAJIapu aloxuiaa
xaMJa TYIUK ~YpraHwiauimu  Jo3uM. by aca  §3  HaBOatuga  Xykaiipa
OpraHOMJIAPUHU TO3a X0JIJ1a aKPATHO OJIUIIHU TAKO30 ATA/H.

l-uw. Fy3a ycumaueu xyxcailpacuoan a0po axcpamuod oauut yciayou.

Mamepuan 6a ac606 yckynanap. 50 T UKKM KyHJIUK Fy3a ycumracu, 100 mi
70% coupt, 1 Merp kampon, romorenuzatop, K-23, K-32 wuentpudyramapu
npobupkanapu Omnau, 2 Ta cTakal, 2 Ta Kojoa.
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Hwnu_oaxcapuwi_yuyn _namyna: 50 v 2-xyunuk ry3a ycumracu 70%

cnupTaa 2 JakMKa CakJIaHraHiaH CYHT JUCTWUIaHraH cyBiaa toBunagu. Ly
nycuHaa crepusuiadran ry3a ycumracura 150 M A 6ydepu commnanu Ba 30 cek.
JlaBOMHMJIa FOKOpH ainanuiira sra oynaran (25000-30000 ai/nak) YTKUp MUYOKIH
romoruHuzaropaa Maiinananaau. ['omoreHar 4 KaBaT/iM CTEpUIJIAHTAH KamlpoH
épnamuna uIbTpIaHaIUM Ba XyKadpa OynakimapuHd onu0 Ttanuiam yayH 10
makuka 4°C  xapoparma 600 aitn/ma; Tesmukga K-23, ueHtpudyracuna
almanTHpuIaan Ba uyykMa Ttanuiab robopuiamu. Cymepnarant 1800 aiin/max.
Ty3mukna 10 makuka, 4°C xapopartma K-23 ucHTpudyracuma aiimaHTHPHIALM.
Uykma 10 mu b Oydepu cycnien3ust xonatura KeJITUPUIAIUA Ba KaTIaMJIU caxapo3a
(1,6; 2,2 M) rpaiME€HTUHUHT IOKOPU KHCMHUTA 3XTUETKOPJIUK OWJIaH KyWUJIaJIu.
Caxapoza aputmacu B Oydepu Epmamuna Tail€priaHaau: XOCWI KWJIMHTaH
rpaguent 22000 aiin/zak. Tesmukna 4°C xapoparia 2 coat K-32 nentpudyracuma
aitmaaTupunaau (6aketr poropaa) Uykmana mukactianMarad (yHKIIHOHAT (aos
PO KOWIaHAIU.
Bygep spummanap:
s bygep A: 0,4 M mannut; 50 MM tpuc-HCI, pH 8,0; 3 MM D/TA; 0,1 %
AnpOymuH (xaliBOH 3apaoOuaaHn onunran); 1% I1BIT ; 1 MM okTtanon
% bygep b: 50 MM Tpuc - HCI, pH7,5; 10 II NaCls; 10 MM MgCl,.
% Byghep B: 50 MM Ttpuc - HCI, pH 7,5; 25 mM NaCl; 10 MM MgCl,.

2-uwi. Fyza ycumnueu xyscaipacudan Xaoponaacm oauul.
Mamepuan eéa acoo6 yckynanap.

100 r 14 xynnuk ¥y3a Oapriapu, 100 ma 70% cnupt, 1 meTp Kampow,
romorenusarop, K-23, K-32 nenrpudyranapu npobupkaiapu OunaH, 2 Ta CTakaH;
2 Ta kosba.

Hwinu 6asicapuw yuyn namyna:

100 r 14-xynmuk ry3a yeumuuru Oapru 70 % cnuptra 2 makukara cojimo
KyHWIaau CYHr TUCTH/UIAHTaH CcyBjaa roBuiaau. Ctepuiuianra ry3a 6apru 400 mu
A Oybdepna 30 coHus maBoMHa IOKOpU AaiIaHWIN TE3JUTHWra sra OyiraH
roMoreHu3aropja maigananaaud. ['omoreHaT 4 KaBaTiu CTEPUIUIAHTAH KalpoH
Epnamuna dunbtpiaanany Ba 1800 ain/nak. Te3nukaa neHTpudyraitanaau, byHna
XyXaiipa Oynakmapu Ba sapo uykmara Tymaad. CynepHaTaHTIIaH XJIOPOILIACT
2500 aiin/nmak. Te3nukaa neHTpudyranam wynu ounan onuHaaud. Yykma 20 Mo A
Oydepuna cycrieH3usi XojaTura KeITUPWIaId Ba caxapo3a TpagueHTH EpaaMusa
(0,5M; 0,8M; 1,6M; 2,0M;) To3anananu. Caxaposa rpagueta B Oydepu épaamuna
taiiépmananu. Xocun  Oynran  rpagumeHnt 22000  air/mak.  Te3nMKAA
ueHTpudyraganraiaa xjoporiact 1,6 M caxapo3a KaTJIaMUHUHT IOKOPU KHUCMHIa
xonnanamu. IlumeTka €paamMmaa XJOpOILIACT KaTjiaMd OXTUETKOPIUK OWIaH
onmvHaau Ba A Oydepna 3 mapra cyrontupwiaav. CyroaTHPUITaH XJIOPOIUIACT
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cycnensuscu 2500 ain/mak. Te3nmmkaa UeHTpudyramam Wynm OwiaH To3a
XJIOPOILJIACT YYKMACH OJUHAIM.
byghep spummanap:
% Bydep A: 0,4 M mannut; 50 MM Tpuc-HCIL, pH 8,0; 3 MM DJITA; 0,1 %
AnpOymuH (xaliBOH 3apaoOuaan onunran); 1% I1BIT ; 1 MM okxTtanon
% Bydep b: 50 MM Tpuc - HCL, pH 7,5; 25 MM NaCl; 10 MM MgCl,.
3-uwi. Fy3a ycumnuzu Xyxcaipacuoan MmumoxoHopus oaul
Mamepuan éa aco06 yckynanap. 50 r UKKU KyHJIUK Fy3a ycumracu, 100 M

70% cnupt, 1 Merp kampoH, romorenusarop, K-23, K-32 wnenrpudyranapmu,
npoOupkanapu Ouiax, 2 Ta cTakaH, 2 Ta KoJioa.

Hwinu_oaxcapuw_yuyn namyna: S50 r 2-KyHJIMK Fy3a YCUMTAcu XyIJId
PO AXPATHUILl YyCIyOHIarujeK CTepuiiaHaAu, MaianaHaau Ba (puibTpiaaHaau.

Omuaran rtomorenar 10 makmka maBommma 3000 ain/mak — Te3nmuKIa
neHTpudyraaanud xyxkaipa Oyiakaapu 5 sIpo Ba XJIOPOIIIACTAAH Xauoc OViaam.
Cynepnatant 15 000 ain/mak. Te3nukaa 45 [gakvKa LEHTpU(yraiaHuo
MUTOXOHJIpUs YYKTUpUO onuHaau. Yykma 20 mi A Gydepaa cycrnieH3us: xojaaTura
KeJITUpUINO KaTiamiiu caxaposa rpaguentuaa ( 0,6; 0,9; 1,6 M) 22000 aitn./nak.-
Te3nukaa 2 coaT  HeHTpudyramam — Wyam  OwiaH  (IIMKacTJIaHTaH
MUTOXOHApPUSUIApAAH, Kpaxmall JoHadajlapuaaH) To3anad osuHaaud. To3a
MuToxoHApus 1,6 M caxapo3a KaTJaMUHUHT Tena Kucmuaa sxonnamany. [lunerka
éplaMuia MUTOXOHIPHUS KaTjaMu dXTHETKOPIUK Owman onmHuO, A Oydepna 3
MapTa cyrontupunaan Ba 15000 aitn/mak. Te3nukaa neHTpudyranam wyan OuiaH
TO3a MUTOXOHPHS UYKTUPUO OJTUHAIH.

bydep 3purmanap:
% Bydep A: 0,4 M maunut; 50 MM Tpuc-HCI, pH 8,0; 3 MM DJITA; 0,1 %
AnpOymuH (xaliBOH 3apaoOuaan onunran); 1% I1BIT ; 1 MM okTanon

L)

Ha3zopar caBoJsiapu:
Veummn xyxaiipacHaaH sapo axpaTHO OJTHII KaHAail aManra omupriam?
Veummkinapan xysxkaipa opraHuoAnapHHI aXPATHIIIAH MaKca HIMa?
I"'omorenar kagma omHaInu?
Bydep spurmanap kanai tait€prianaan’?
Veummur Xy KalpacuaaH XJOPOIUIACT OJIMII KapacHJIApU KaHIau aManira

ok wWDNE

omupuiIagu’?
6. CynepHaTaHTKaHJal OJIMHAIN

doiiganaHnIrad axaduéraap pymxaru
1. Mirxamidova P. va bosh. Mikrobiologiya va biotexnologiya asoslari.
Darslik. 1lm ziyo . 2014y, -335 b.
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2. Zikryaev A., Mirxamidova P. Biologik kimyo va molekulyar biologiya.
Darslik. T.:Tafakkur bo’stoni.2013.-223b

3. P.M.Aptukora, H.A. XVxamirykypoB “Monekyssip ouosorus” hanugaH
nabopatopus MaIIFyJIOTIAPH YIyH yCIyOui Kymmanma TOIIKeHT.
TKTN.2013.62 6.

4. P.M.AptukoBa ['eH Ba Xyxkailpa HHXeHepIUTH paHuIaH JadopaTopus

o1

MAaIIFyJOTIapH YUyH YKyB-yciyouii kymnanma. Tomkent.: TKTHU.2013.20 .
6. P.M.AprtukoBa ['eH Ba Xyxaiipa HHKeHepIUrd (paHuIaH aMaIui
MAaIIFyJoTiap YUyH YKyB-yciyouii kymuianma; Tomkent.: TKTH.2013. 326.

2. Veumunk xykaiipacuaan HyK/JIeHH KHCJIOT/IAP aKPATHII Yy UIADHHH
YprasHuiu

HNumipan makcan: ['eHnapHUHT MOJIEKYJSIp Aapa)kaja ypraHuIlga acoCHi
Basupa JIHK na PHK mnpenapatmapunn omummgup. PexomOumnant JIHK
TEXHOJIOTUSICUTa aCOCJaHTaH TE€H MYXAHAUCIHUTY Taxpubanapuaa axpaTuiraH
JIHK renom knonmapuHuur 6ankuHu sipatuiiaa, axparuirad PHK xycycan MPHK
kJIHK Oubnuorexkacunu spatud, OupuHuyugaH (Qoiianyd reHjaapHu aHUKJIAIIaa,
WKKUHYMJIAH T€HOM OaHKHIAaru KJIOHJIAp/aH Iy TeHJIapHU TOMUII YYYH 30H]jIapra
ara OYJIUII YUyH 3apypAup.

KusuktupyBun Te€H KIOHJAMITUPWINO, 1Ty TEHHUH CTPYKTypacw Ba
XyCyCHUSTIapu YPraHWIraHIaH CYHT, 1y KJIOHJAIITUPUITAH T€HHU SHA YCUMIIMK
xykaripacura tTpanchopmarus kuum MmymkuH. JIHK Ba PHK ommm myonaxanapu
TpaHCchOpMaIMsUTAHTaH YCUMIIMK TYKHUMallapuja Ba OyTyH pereHupalusiaHraH
Yyeumnuknapaa sx3ored JJHK skcnpeccuscunn ypranumma acocuit Kyposi 0Yiauo
XW3MAaT KAJIAJIH.

['eH MyxaHIuCIUTHIIA TEHIAPHU aKPaTUO OJUII. YJIAPHUHT CTPYKTYpPACUHH,
skcnpeccusicuan  ypranumga JHKHu To3a Xonga axpatu® oMII MyXuM
axamustra sra. JIHKau axparu0 onumnpia uykMa Ba XyskaipajgapHu Maiijaiarin
acocuii omuwiapaad Oupu xucobnanamu. byHnaH Tamkapu, YCUMIIMK 3KCTPAKTH
TapKUOUJAry KyJa KaTTa MUKIOpAAru TaHWHJIAP, MOJrcaxapujyiap, MUrMeHTIap
IoKopu  Mosiekyisip orupiaukaaru  JIHK wMosekynacuHu — axpaTuO  oJMIaa
KUUUHYUITUKIIAP TYFIUPAIH.

bynapuunr xammacu JIHKHUHT MukaopuHu cnektpodoTomMeTpaa yiyamiga
HOTYFpU HaATWKa YUKHUIIWTa OJMO Kenaau. YHAAH Talllkapud pPEeCTPUKIUS-
Moaudukanus QepMeHTIapuHUHT (aoummruau  verapanaiinu. by Caysepn
ruOpuu3alusiaiga, TeHIapHd KIOHIAHIIITUPHUIIIA XaJaKuT Oepaiu.

Xyxaiipa MaljanaHrasjaH cyHr neHtpudyra €Epaamuaa MalganaHraH
XyXKailpa MemOpaHallapy Ba OKCWJUIap JeHaTypalus KWIMHUO, YYKTUPHUIAIH.
ByHUHT yuyH X710popopM-(peHOI-U30aMuIl CIIUPTU apajialiMacy UILTATUIIAIM.
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Macananunr kyinanmm: Kyn muknopaaru JIHKau To3anamnr 3apyp 6yiica
1E3UM XJIOPUIHUHT CY3UII 3UWINTHIA YIbTpalueHTpudyraigam yciayouaa Makcaara
sputnin MymkuH. JJHK nuanus €éppamuna Tysnapian To3ayiad OJMHAAM Ha 3THI
ciuptuga uyktupuiaaau. Iy Oockuwyma JHKuu PHKnpan Ba Oomika opTukua
Hapcanapaad To3anad onmuHaau Ha TE Oydepuaa 3putmmbd CriektpodoTomMeTpaa
MUKJIOPH VYiI4aHaau, CYHT arapo3ajly rel djeKTpodope3n EpaaMuaa TO3aluru
aHUKJIaHAIH.

1-uw. Ycumnux éapeudan JJHK axncpamuu.

Mamepuan ea aco6o6-yckynanap: 4 rp 14-kyHnuk ¥y3a Oapriapu, XaBoHYA,
uerpudyra, neHrpudyra crakaniapu, 2 Ta Kojba, 2 Ta CTakaH, IIMIIA TaéKya,
pedpakToMeTp, AMAIKW3 KOFO3M, MArHUTIM apajaliTUPruy, CHEKTpoPOTOMETD,
My3J1aTTuy.

Hwinu 6asxicapuwi yuyn namyna:

1. 4 r OGapr xaBoHuUajga CyH a30T EpAamMuia KyKyH XOJHra KelryHda
MaianaHa .

2. Kykynnu 50 mn Oydep B Oumman Oupra konbara commnamu, 20 nakuka
JABOMUJIA apallaliTUPUO TypUIIaau.

3. 30 M deHoa KymIKMIaau Ba ssHa apanamtupuiaany (30 gak.)

4, K-23 uentpudyracuaa 10° Cma 5000 aiin./mak Te3mukma 1 coar
alJIaHTUPUIAIN.

5. YcTku KucMH To3a Kosibara OJMMHHUO TEHr MUKIopAa (eHOI-XIopodopm
apanarmmacu coquHan0, 10 maKkuka apanamTupuIaIm.

6. 30 mak. 10° xa 5000 aiir./naK Te3MMKAA HEHTPH(YTaTaHATH.

7. YCTKM KMCMUHU 0JIUO TEHT MHUKAOpJa xJjopodopm kymmnub, 10 makuka
apalalTUpUiIagM Ba sAHA LeHTpudyramam Wynu Ounan (¢daszanapra
OYIMHaIu.

8. CylK KHCMH, 2 MUKIOpP ATHJ CIHUPTH COJMHTAH CTaKaHTa acTa CEKUHIIUK
OunaH apamamTupwin® Mys3narruura Kyhuwinaad. «Memysa» — XOCHII
oynranman cyHr Ttaékuara ypab ommuu6 10 mn JIHK »spuryBum (TE)
Oydepuaa cTakaHaa SPUTHTIAIH.

9. IHK »sputrmacura stuguit Opomun 02 mr/ma Ba 1,55 r/mn uesuit XJiop
conuHaau (cuHuI kypcatkuuu 1,3860).

10.Cyroxymk neHTpudyra npoOUpKagapura COJIMHAAUM TEHIJAITHPUO OF3U
MaxkamaaHraggan cyHr 20 coar 50000 ajim/mak. tesmukma  (15°C)
HeHTpudyragaHaIm.

11.Y® nypnapu octuga JHK mmnpun épnamuna Toptud onuHaau.

12. IHKan >Tranii OpoMuAMIIaH W30aMIJI CIIUPTHAA 5 MapTa 3KCTPAKITUS
KWJIMO TO3aMaHa/Iu.
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13.1le3mit xmopnan TE 6ybepunan 4°C 1a 24 coaT arHHT/IM apanaliTHPIAYAA

OydpepHun Oup Hewa MapTa aaMalITAPUO AUATU3 KWW Wynu OwiaH

TO3aJaHaIH.

14. THK wmuknopunu crektpodoromerpaa 260 HM TYIKUH Y3YHJIUTHIA

KBapIlJIM KIOBETa YI4aHaja.

B Oydepu:

0,2 M NaCl

0,05 | HCI

0,01 M DJITA

0,01 M AT

0,2% SDS

®enon, 0,1 M NaCl; 0,1 M tpuc-HCI, pH 8,0; 0,01 M DJITA Owian
TYUUHTUPUIIAIN

Xnopodopm: nzoamui ciimptu (24:1)

TE-oydepu: 10 MM tpuc—HCI, pH 8,0, 1 mm D/ITA

4,5 r ne3uit xiopunauar TE Oydepaa sputmacy.

Otunuii 6pomu spurmacu 10 mr/mu.

Huanu3 yuys Oydep: 10 MM tpuc pH 8,0, 1 mm DJITA

2-umt. Yeumnux xXyncaipacuoan PHK axcpamuu.

Mamepuan éa ac606-yckynanap: 5t 6apr, CyroK a30T,XaBoHua, 2 Ta 250 mi
koinba, 100 wma crakan, 1 ™M Joka, cTONm TIleHTpudyracu, IeHTpudyra
npoOupKagapy, MAarHUTIM apajallTHPrud, pe3rHa HOKYara yJaHTaH IHUIETKA,
MYy3J1aTTh4, My3 XaMMOMH, CIIEKTPO(HOTOMETP.

Hwinu oasicapuw yuyn namyna:

1. 5 r YycuMamk MaTepHalid CYIOK a30T EpJaMujia My3JIaTHIaad Ba XaBOHYAA
KYKYH XOJIUTa KeATUPHUIaau Ba 250 MII-TT Taru IoMaJioK KoJjioara COJMHA/IH.

2. 50 mu 6ydep I' comuuaam Ba Te3 apamamTupuo, 4 KaBaT TOKaJIaH YTKA3MIIAIH.
8000 aiin/nak. Tesnukaa 10 makuxa -4°C nentpudyramanam.

3. Yerkn  cytok kucmuau om0 1/20 xaxmum  10% mm SDS  (oxupru
koHneHTparusicu 0,5%) conuHaau.

4. Tenr Mukopaa CyB OWIaH TYUMHTUPWITAH PEHOII, TEHT MUKI0p1a XJI0podopM:
W30aMWI  cOnUpTH  apanammMacu  (24:1)  conumHagM  Ba  MarHUTIIH
apanamtupruuiuaa 20 makuka XoHa xapopartuja apanamrtupunand. CyHr
neHtpudyra npoOupkaiapura coiaud cton neHtpadyracuaa 2500 g —ga 10
JaKUKa JaBoMuja IeHtpadyramanamu. Jlenartypanusra yuyparaH OKCHIUIAp
OpraHUK CYIOKJIMK Ba CyB KaBaTjapu ypracuaa uHTepdaza Xocuia KuIaam.

5. Yerku cyrok KucMu Ba mHTepdasa pe3nHa HOKra yJaHTaH MHUMeTKa EpaaMusa
250 mu1 konbara TopTHO OJIMHAAM Ba TEHT MUKAOp/a Xjopodopm combd 10 nax.
JAaBOMH/IA apasallTHPHIAIH.
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6. Lenrpudyramanud dazanapra axxpaTwiaay Ba YCTKU CyrOK Kucmu To3a 100 mi-
Ju cTakaHra onuHuO, 1/20 xaxkm 3 M HaTpuil arieTaT Ba 2 XaXM ATaHOJ COJUO
20°C xapopat/ia Keda JaBOMUIA HYKICHH KHCIOTAIAp 4K THPHIAIN.

7. Lenrpudyranauus, aykma -4°C ma ukku mapra 1-2 mu pH 6, 0,3 M Hatpuii
anerat OuiaH roBuiaaau (3tados Ba JJHK nan To3anam yayH)

8. Uykma uxku mapta tapkuouga 0,1 M xamwmii anerar Oynran 80%iu sTaHON
OwJiaH IOBWJIAIA Ba Ty SPUTMAa -20°Cra caxmanagu. PHKHuHT MUKJIOPUHHU
YYKMaH! OJITUHIAH KypuTHO, JTUCTUJIIAHTaH CyBJa pUTHO
cektpodoToMeTpAia aHWKIam MyMKAH. OJMHTaH 5JpUTMAHUHT  OITHK
suwUrua 260 HM (103 260=40 MKF/MJIZ) Vynuanaau. [IpenmapaTHUHT TO3IUTUHU
Oaxomami yuyH Y} HypJapuHUHT FOTUIMIIM cliekTpu YidaHnaau: To3a PHK yayn
- 03260: 03260=2,0 OynuIIM Kepak.

Bygep spummanap ea peakmuenap:
Bydep I': 0,2 M tpuc-HCI, pH 8,5; 0,2 M caxaposa; 30 MM maruwii aerar;

60 MM KCl. Dputmanap aBTOKIaBia CTepHIUIAHHO cylok xomma éku -20°C na

My31aTu6 cakianagu. Mnutatumpgan onauH 1% rada MOJTWBHHUITIUPOIUIOH Ba

0,31% rava 2-mepkanTo3TaHOJ KYIIHIaaU.

Xmopodopm: nzoamuin cnuptu (24:1), cyBna tyiuuHTUpuirad dbenon, 3 M

Hatpuil auerat, 0,1M kanuii anerar.

Hasopar caBoJsiapu:

Hyxnenn kucnoTinap aXXpaTUlTHUHT KaHAal yCyJapuHu Ounacus?

Veummmk 6aprunan JIHK axparnnn kaunait aMmanra ommpriam?

Veummmk xyxaiipacunan PHK axpaTuin Kanaaii aMaira ommpuIaan?

2 =

JIHK axxpatum yuyH doinananuiagurad 0yQepHUHT TapKuOu
HUMaJIapJiaH uoopat?
5. PHK axparum yuyH ¢oitnananunaaurad 0y(pepHUHr TapkuOu
HUMajapaH nbopar?
DojiigajaHNIAINTaH axaduéTaap
1. Mirxamidova P. va bosh. Mikrobiologiya va biotexnologiya asoslari.
Darslik. 1lm ziyo . 2014y, -335 b.
2. Zikryaev A., Mirxamidova P. Biologik kimyo va molekulyar biologiya.
Darslik. T.:Tafakkur bo’stoni.2013.-223b
3. P.M.Aptukosa, H.A.XyxammykypoB “Monexynsp 6uonorus’” panugan
nabopaTopus MaIIFYJIOTIAPH YUYH yCinyOuid Kyuiauma TolkeHT.:
TKTN.2013.62 ©.
4. P.M.AprtukoBa ['eH Ba Xyxaipa HHXCHEPIUTH PaHUIaH TabopaTOpus
5. MaimFynoTiapu yuyH YKyB-ycinyouit kymuianma. Tomkent.: TKTH.2013.20
0.
6. P.M.AprtukoBa ['eH Ba Xyxkaiipa HH>KeHepiUrud (paHuIaH amaInui
MalIFyJI0Taap YUyH YKyB-yciyouil kymuianma; Tomkent.: TKTH.2013. 320.
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2-aMaJIuii MaIFyJIoT:
I'en 3aexkTpodopes épaammuaa OKCHILIAP CIEKTPUHU YPraHUII

Mmpan  makcaa:  Oxcwmiap — siektpodopesr  Tabuui  apanarin
MOTAJIAPHUHT TAPKUOWHU, aKPATHO OJMHTAH MpermapaTiIapHUHT (DpaKIusIapuHu,
cyOdpakusiapuan, aXpatud OJMHTAH OKCUJUTAPUHUHT CTICKTPUHH aHHUKJIAIIIA
KaTrTa axamustra sra. Okcuiuiap snekTpodopesuaa 3apsara sra OYiaraH OKCHII
MOJICKYJIaJJApUHUHT 3JIEKTP MalJOHUA aHUK OUp XapakaT Te3JUIuja aHoara E€Ku
KaTojra kapad xapakaTH TYUIUHUJIAIH.

Macananunr Kydminumm: OKCUJUIAPHUHT XapakaT WYHAIUIIN MOJICKyJa
€KM TMOJUNENTUIUIAPHUHT U30-3JIEKTPUK HYKTacura Ba d3JeKTpodope3 yuyH
unuiatanaguran  Oypepuunr pHwura Oofnuk. OKCWIIapHUM HWIIKOpUN  EKU
KUCIIOTAIM Tejaa dJeKTpodope3 KUIUII MYMKHH. Xap KaHJall IIapouTaa Xam
OKCHJUTAp IOKOPHUJIAH TacTra Kapad xapaxkaT KuIaiau.

Mamepuan 6a acb6ob 6a yckynanap: OKCWI HaMyHacH, BEpTHUKal
anekTpodope3 ammapatd, YeTIapu pe3uHa MPOKJIagka OujiaH ENuirad IIHIla
KaMmepa, TapoKya. dJIEKTpoaiap, 1ouMuid Tok Mmanb6au, 7 ta 100 mu-nu , 1ta 2 n- nu
KoJ0anap, WIpHUL, reJHU OV YYyH UIHILL.

Hwinu oasxicapuwi yuyn namyna:

lea rtaiiépaam: I[lonmmakpamun rens - aTpodu pe3wHKAa THKWH OWiaH
énuiraH 2 Ta IIWIIA OilHA opacura Kyhiunaau. ['enp 1- WUpUK TeMKIM, 2- Maija
TEHIUKIN KUCMJapaaHn wuoopar OVmamu:. FOkopu HUPHK TEMMKIM KHCMHA
OKCWJUIADHUHT MUKKOpUM HWuFuiInO, TNAacTKU Mailaa renga  Qpaxuusiapra
akpaTwiaau. (3apsiira Ba MOJICKYJUIAJJApHUHT YiiuaMmra Kapao).

Maiioa mewmurkau 2en mauépaamw yayH 1 xaxm A sputMacu, 2 xaxm B
sput™Macu, 1 xaxxm auctuiuianrad cyB (pH 8,9), 2 xaxwm, [ICA apanamtupuinbd
IUTACTUHKA opacura Kyhuianu. ['eiara XxaBo KUpuO KOJIMACIUTH Ba TEKUC YMKHUIIN
ydyH apajaliMa yCTHra IIMpHI épaamuaa 1 cM rada cys comunamn. Cynr 37°C
XapopaTii TepMmocTarra Kyumo kyhmmaau, [lommmepwsanus sbHUA (TETHUHT
KOTUIIN) TaxMUHaH | coar maBom staju. [lonumepusanusian CyHT res yeCTUuaaru
CyB INNpUI| épAaMuia TOPTHO ONMHAAM Ba MKKUHYM Telb CONMHAIN. MMpuK
TEUIUKIIM TeJ COJMHTaHJaH CYHT, OKCUJ APUTMACH COJIMHAJUTaH YyKypya XOCHII
KWwini yayH tunuiapu 0,5 cMm Tapokya reiara 60Tupud KyWriaau. ﬁHpHK nopaji
reqHu Tai€pnam yuyyH 1 xaxm B sputmacu, 2 xaxm ' sputmacu, 4 xaxm E
sputmach, 1 xaxm JI SpuT™Mack apanaurtupunagn. Mupuk mopamu rems 37°C
xapopatinun  TepMocTtarna  20-25  makukaga — moJauMepuszanus - Oynaam.
[Tonumepuzanusi TyraraHial CyHI TapoKda OJIMHUO, THIJIAPUAAH XOcull OyiraH
yyKypya CyB OWJIaH FOBWJIQJU, CYHT ypraHujaa€TraH OKCWJ IpenapaTd COJMHAIN
(0,1 wmr). Okcun sputmacu Oydep Owmnan apanmammbd kermaciauru yuyH 40%
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caxapo3a Ba OKCWJI OunaH Oupukmaiinuran Oy€k conuHangd. WMmkopuit remna
opomdenonkyk (0,001 r 100 mu1 cyBaaru 3puTMacu), KUCJIOTaIM Tejfa 3¢a METHII
KYK €K METHJI Suia OYEru muuiatanaan. Xap OuTra sdeiikara (dykypyarada) 4
MA TOK Ky4yu Oepunagu. Onektpodope3d 45-60 pakuka JTaBOM OTaJU.
Onektpodope3 Tyrarangan cyHr ren 01%mu ammpo xopa Oyérmma 20 nak.
oysmamu. ['en OVsranuman CyHT cyB OwiaH OBUO, 7% JM CHpKa KHCIOTACUHU
CyBJIaryl 3pUTrMacura coiuo Kyiumaim.
I'en maueépnaw yuyn spummanap:
% A - spurmacu: 1 HCl - 48,0 mn, tpuc-36,0 rp, TOMD/- 0,23 wmn
nucTWiIanTad cyB omnad 100 M rada oaub 6opunaau ,
% B-a3purmacu: Axpunamun -28,0 rp, Metunen ouc akpuiaamua (BUC)- 0,8r-,
nuctuiuianrad cys 100 mi rayva.
% MCA - spurmacu: Ilepecynbdarammonnii - 0,14 r quct. cyB 100 mi
s b — sputmacu: 1H HCI -4,4 mu, tpuc-5,98 v, TOMDB/1-0,46 M aucT. cyB
100 mut rava.
% I'-spurmacu: Axpunamun 10 r, BUC -2,5 r., quct. cyB 100 mi-rayva.
% Duektpoa oydepu: Tpuc — 1,2 1, ['murun — 5,8 1. 200(1 M raya cyB
ByéBuu Ba pukcanusa kuiaysuu spurMma: 0,1 r Amunokopa 100 mu 7%
CUpPKa KHUCIIOTA.

Hasopar caBoJsiapu:
1. Oxcun snextpodopesn KaHaail yCKyHalapaa amalira Omupuiaam?
2. DnexTpodopes anmapaTy TapKUOUTra HUMajap Kupaau?
3. OkcwiHM 1eKkTpodope3 KWIHIIIaH MaKcaa Huma?
4. OxcwapHu 3JeKTpodopesn yuyH OyPepHUHT TapkuOu HUMasapiaH
ndopar?
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4. P.M.AptukoBa, ['eH Ba Xyxkaiipa HHXEHepIUTd paHuaH JadopaTopus
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6. P.M.AptukoBa ['en Ba xyxalipa HHKEHEepIUTrH (paHugan aMmanui
MAaIIFyJoTIap YuyH YKyB-yciyouii kymuianma; Tomkent.: TKTH.2013. 326.

3-amajuii MalIFyJI0T:
IIporomiactiiapu oyl Ba OUp Oupura KymIWIHIIMHA YPraHUII
Ilpomonaacmnapnu onuw ycynu.

Nmpan makcan: 3amOypyFiap/laH NpOTOIUIACT OJMIN YYYH TOK LIMJUIMK
KYpPTH OIIKO30HHJAH a)XXpaTUO OJMHAIU XUTHHA3a pepmeTuiaH (QoilgaluHIIAIN.
Xo3upru maTna Oup KaTop MUKPOOpraHU3IapAaH JUTHK (HepMeHTIap axpaTuo
onum iynra kyiwirad. bymap skymiacura Streptomeces, Arthrobactrer luteus,
Bacillus circulans, Trichoderma harzianum, Actinomycesnap kupazu.

[IyauHr ydyn MHKpoIpenapaTiapJaH HcTaraHda MpOTOIIacT axpaTud
OJIMIII WMKOHUATU 3apypaup. IlpoTomnact ommmga auTHK (epMeHTIapaaH
TallKapy OCMOTHK CTaOWJIM3aTopJiap XaM KaTTa Basudanu Oaxapuau. Xyxkaipa
JEBOpJIapuAard OCMOTHMK TYCHK [MpoToIjlacTiiapjaa Tabuii  MmyxodazaHu
UYKOTraHauru Ty(}aitsin OCMOTHK TabcUpra ce3rup 0Yinud Kojaaam.

Macananuur Kyduanmu: CraOuiay3aTopcu3 O3uKaaa XyKapanu ypad
TypyBYH HO3MK LIUTOIIA3MAaTUK MeMOpaHa (hepMEHT TabCUpHuaa Te3 mapyaiaHaIn.
[IpoTomnnacTiapHUHT EPUIIUIIMHN OJIMHH OJIUII MAaKCaJAUAa JIUTUK OUpHKMaraxap
XU MoOAJanap Kymuiaaaud, Oy Mojjanap CYHOKJIUKIArd OCMOTHK OOCHMHHU
XyKailpa nuujard CyroKJIuK OOCMMUTa TEHIJIAIITUPWIAAA, IIIYHUHT OWIaH Oupra
ctabun  sxkapaéHHu  TabMuHnaigu. CraOunmzarop  BasudacuHu  YTOBUHU
MOJIAIAPHUHT MUKJOpPU camMapacura kKarra Tabcup kypcaranu. CtaOuinuzaTop
cudaruaa KaHa, Ky aTOMIIA CIIUPTIIap, HEOPTAaHUK OMpHUKMasap, MaHTUid, COpOUT,
pamuHO3a, ManbTo3a, caxapo3a, KCl,, MgCl,, NaCl, NH4Cl, MgSO, Ba
oomkanap wunuiaTwiagd. CTaOWIM3aTOPHUHT MUKIOPH  3aMOypyFIapHUHT
typiapura kapab 0,4 man 2,0 M rada Oynumu MyMmkuH. CTabuian3aTtopiapHU
MUKJIOPH TYFPU TaHJIAHCA JTUTUK (PEPMEHTHUHT TabCUpPH Kydasiau, [IpoTomnactiap
OJIMIII UMKOHUATU camapaiu kedanau. [Iporomiact onuin yuyyH cyrok 0ol 03uKana
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3aMOypyr Tait€pnananau, boit o3ukanuHT TapkuOu - Yaneka o3ukacu, mentoH - 10
I/, a4UTKU artoiu3at - 1 r/m. Mukpoopranusmap 16-18 coar maBomuaa 30° C
xapopaTaa 4YalkaTtdinl ycynd OuiaH VCTUpWIaau, [IyHUHT OuiaH Oupra
MUKpPOOpPraHH3MJIap CYIOK O3MKaJa YalKaTruyjga KeuKypyHJaH MAalFyJioT
YTKa3ryHraua yCTUPUWIAIN.

Hwinu oasxicapuwi yuyn namyna:
1. Buoobvexmnapnu mannawu

Makcaamaru ~ MaxCyJOTHH  CHHTE3 KWIYyBUM OHMOOOBEKT OJIMHAIIN

MacajaH, 3yKapuoTiedaaocmopruHIap NPOAYLEHTH
Acrimonium  chrysogenum Ba 11y MaxCyJOTHH MPOJUPJIOBYM XYCYCHSTHIa 3ra
KWJIMII Y9yH MYJDKaJIJIAaHTaH UKKUHYM O0M000beKT npokapuot E. coli ),

2. Xyxcaiipa oeeopunu gpepmenmaap oOunan uuiioe depuud.
3. Ilpomonnacmnapuu cmaéunnaw

10% nm wmaHHUT, caxapo3a HATPUH XJIOPHA TYTYBUM THUIIEPTOHHK HPHUTMA.
DOpUTMaHUHT MOH Ky4d XHCOOHWTa XyKaiipa Typrop XojaTuaa Oymamu, €puiauod
KEeTMaiIu, ITYHUHTEK dpUTMa Ouiian hepMeHTIap/iaH I0BUIIA N,
4. Ilpomonaacmnaprune Kyuiuaiuuiu.
[IporormacTiapHUHT KYIIWJIKIIY ToaudTUaeHraukonaa [ITAB myxutuaa amanra
OLLIMPUIIA/IM, YH/IA XYy’Kalipa HUTOoIIa3Macu Oy3uiiagu Ba MKKUTa MPOTOILIACTIap

Kymiaau. by »kapa€H acta-CekuH aMaiira Omaju.
MPOTOINTACTIIAD OJII T€XHITR ACH

1. 51100 0B e K THH TAHIALL )
p-nnt%b

npekapuoT aykapuor

© D

. IMPOKAPHOT IMPOTOILTacTII IVEAPHOT IIPOTOILIIACTH
3. IIPOTOILIAC TJIAPHEIL CTADILILIIALL

4. IPOTOILIAC TIIAPHHEHT KV IIFLIHIINT
E. coli @Acrimun ium chrysogenum
O =
; ’/CQ Temernr MapxepHn
mpokaprrot JTHR cu '"'“-\_h(;/:/ §pHAaTHIN

auwnnoug

.~ KaTTa gyparaf
@

2. XysKaiipa JeB opHHH (epMeHTIAD,
SILTAM HIUTOE O epHIn

5, pereHepALE

6. AHTH AYPArai NP oayIeHTAPHI ©AK JIALL

Xyxaipanap KyIIWIMIIMHA EHTWUIAIITHPUIL  YYyH  Xy)KauWpajdapHU
KOMIIUTEHTIIU KUJTUIII JIO3UM. Bynunr yUyH:
1. xyxaiipanap OFUP MeTaiiap Owan UILIOB oepunaau
2. Xy)aWpanapHu TE3 My371aTHO SpUTUIAIN
3. Xyxkaiipanap ¢hepMeHTIap OWIaH UILTOB OepHIIaIn.
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[Iporommactiiap Kymwirasga HMKKATA TYIUIAM XPOMOCOMAlIW S'’bHU JIUIUIOW]
Tymnam (myparait xocun 6ynranaa JJHK pexomOuHamusicu coaup Oynanu)ra ara
OYnraH npoToIIacTiIap XOCUil OyIaau.

5. Pecenepayuasanaw (npomonaacmHuunz Xyxcaiupa 0e60pUHU MuKiau).

OnuHran nayparaii 3yKapuoTiiap Ba NpOKapuoOTIap YYyH 3apyp Oyiran
KOMITOHEHTJIap TYTyBYM KAaTTHUK O3WKAa MyXWUTHUTA dKujaau.byHma xyxaiipa Koouru
TUKJIAHA/IH.

Jyparaii xyxaiipanu ayparaii Oynmaran Xyxadpamad (apkiam ydyH 4-uu
O0O0CKMYla MapKep T'eH TYyTYBUM sHa OWTTa MPOTOIUIACT KUpUTHIAIU Mapkep —
Kaicuaup (EpMEHTUHT TEeHWHUHI OWp KUCMUHU TYTYBYH, O3UKA MYXHUTHUTa
sKkwiIranaa oenru OepyBuumup Oy xosjataa Mapkep OyimubO [B-iakrtamaza Xu3mar
kuiaau. O3uka MyxXutura OEH3WINEHUUWUIMH Kyuirasga ¢akar [-makramasa
TYTBYM Xy’KalipaJlap SbHU Jyparaiap ycaiu.

Aneu npooOyueHmaIapHuHz oypazainapunu caknaw
Haszopar caBosuiapu:

1. TlporomnnacTiapHu OJUIIHUHT KaHAAN yCyJuIapy MaBxy?
[IpoTomnactiap axxpauiiga Kauaai ¢depmeHnTiapaan dhonaananuaam?
[IpoTonnacTiapHu aXxpaTuill ycyuiapu 00CKUUIapu
[IpoTomnactiap Kymunuiy Kauaai oiud 6opuiiaau?
OnexTpodopes anmnapatu TapkuoUra HIMauap Kupaiu?
OxcwitHy AekTpodopes KWmIgaH Makca HuMa?
Oxcuminmapau 37eKTpoope3n YayH OyGpepHUHT TapkuOu HUMasapiaH
noopart?

No O~

DoigaJaHNIAIUTAH aa0uéTiap

1. Mirxamidova P. va bosh. Mikrobiologiya va biotexnologiya asoslari.
Darslik. 1lm ziyo . 2014y, -335 b.

2. Zikryaev A., Mirxamidova P. Biologik kimyo va molekulyar biologiya.
Darslik. T.:Tafakkur bo’stoni.2013.-223b

3. P.M.Aptukosa, H.A.X¥xamiykypoB “Monexynsp ouonorus” panugan
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TKTN.2013.62 6.
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5. MalFyJoTJapHu YUyH YKyB-ycinyoui kymianma. Tomkent.: TKTH.2013.20
0.

6. P.M.AptukoBa ['eH Ba xyxkaiipa nur>keHepiuru (aHuaH aMaaui
MAaIIFyJI0Taap YIyH YKyB-yciuyouit kyanma; Tomkent.: TKTH.2013. 326.

V. KEUCJIAP BAHKHA
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«Keiic-ctagm» (Case-study) — MoaemnamTHpuiIraH Ba pea -
Ba3UATIAPHM €YMLl Ba MyXOKaMa KWIHII y4YyH TaxJIAjuiapra Ll,
acociiaHrad, ykutuimn Ttusumu. “Kedlic-ctagu” w™ertoau y3ura
WHIVMBUAYAJ, TYXyX Ba KOJUIEKTUB PUBOXJIAHUII Y3 UUWTA OJITaH, PUBOKIIAHAETTaH
YKUTHUII TEXHOJIOTUSACUHU MHTETpalusiiaiam, Oy sca YKUTUIAETTaHIapHU [IaXCUl
cudaTIapuHy MAKIUTAHTUPA/IH.

“Keiic-cTaqu” METOAM JeraHja YKUTUIIHWUHT aKTUB METOAM TYIIYHUJIAIH,
OyHaa YKyBUMWIap Typyxujaa BazupaHu MyXoKaMa KUIUIIHA YKUTYBYM TOMOHHIAH
TalIKWUTAIITUPUIIINTA acocianaau, 0y Bazuda y3una MabiayMm EKM HOMabIyM aHUK
Oup BazuATHU Udoaamanu.

KelicHm Myxokama Ba aHadu3 KWIWIAA “aKJIMA XyXKyM~ HOMHUHU OJITaH
FOANAp WMUUIA0 YHKUII METOAM MYXHM VPHH STajUlaiiid. YKUTHII XKapaéHuua
“akauit  XyXyMm”® ~— METOIM  MIUNTUPOKYWIAPHUHT  WKOAMM  aommurunu
PUBOXIIAHTHPHUIIAA MYXUM YpUH sraaiau. “Axmuil xyxym” 3 OOCKHUYHH V3
WYUra OJIAJIH.

bupruHun OOCKMY TICMXOJOTMK THHY XOJaTra KUpHUII, OAAaTHl XOJIaTHH,
KyJITWJIM Ba OMAJICU3 KYPUHUIIIAH KYPKUIIHU paJl STUIIHU Y3UJa aKC dTTUPA]IU;
OyHra Kyjnail TICUXOJOTMK IIAPOUT Ba ¥y3ap0 MILNOHYHM SPaTHUIL OpKajIu
spuliaay, Gukpiap ¥3 MmyaumnIuruiad MykarraHuaa, ymyMmuiira ainanaau. by
OOCKUYHHUHI aCOCHUN Ba3UBAaCH — THHWIAHTHUPHIL Ba SPKUH X0JIaTra YTHILL.

NxkuHun 60ckuy — Oy Xy>KyMHH y3u; Oy OOCKUYHMHT Bazudacu — Gpukpiap
OKUMH, KYUKUCHUHHM XOCWJI KWl Oy Oockuuga “akiuil Xyxxym~ Kalujgaru
IPUHIMIUIAP ACOCH/IA aMaJira OLUMPUIIA]IH:

- (uxp Oynca — ranupaman, puxp Oynmaca — KUM YTUpMaMaH;

- ucrtanrad (UKp parOaTIIaHTUpWIAAHM, KaHYaIMK KyTuiMaraH gukp Oyiica,
IIyHYa SXIIH;

- Takiu} KWIMHTaH UKpIap WiIokKu Oopuda Kym OYIHIIN Kepak;

- Omnaupiran xaM(UKpJIapHU WCTajraHda OWpPJIAIITHPHIN, Y3rapTUPHUII Ba
AXIIWIALITA pyXcaT 3THIIAIH;

- TaHKWJ KWJIMHMaWIu, UcTairaH (UKpHU, EMOH 1e0 TaH OJMUUIApUIAH
KYpKMac/iaH OMJIIMPUII MyMKHH, TAHKWJ KAWJTyBUMIIApra cy3 OepriiMaiiu;

- WIUTUPOKYMJIAPDHUHT WKTUMOUM XOJATUHUHT X€4Y KaHJalh axamusiTh
oynmaiinu, Oy aOcomoT pAeMokpatuss Ba Oup BakTHUHT Yy3ujma ¢ukpiap
aBTOPUTAPU3IMUIUD;

- Oapua duxpnap - pukpnap pyrixatu 6aéHHOMacura €3ub Oopuiaamy;

- cy3mamr BakTH — 1-2 maKuKaJaaH OIMIMAaMIH.

Yuyunun OockMY KyWujgaru kowjaanap Oyinya, MyaMMOHHU KOHCTPYKTHUB
€YMMUHU TOMUII YYyH (UKPJIApHU WXKOJUM TaxJIMJ KWIMIIHU Y3uJa aKc
ATTUPAJIN:
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- Oapua ukpiapHu Xed OMPUHN KAMCUTHIIICU3 TAXJIAJT KHJIUIIL;

- (ukpra TU3UMIaH MOC YKOW TOMHII Ba GUKPra MOC TH3UM TOITHIIL;

- MOXHUATHH Kepak OyiaMaraHaa OlmMpMaciivK;

- OJIMHTaH HATWKaHWHT TY3aJUIMK Ba HAQUCTUTH OY3UIMACIIHUTHY JIO3UM;
- MYTJIAKO SIHTM Kapall OYJIUIIN Kepak («axJaTaard Jyp»).

“Keiic-ctagn” meroam 0yiin4ya Basuga.

Mae3y: “Case-study — negoror GpaoMsaTHHHHT 3aMOHABUI Kypoiu”

Makcao:Keiic MeTOoauHM  KyJUlall — OpKAaJd  MEJOTOTHUHT  MpodeccHoHal
MaxXOpPaTUHUTAKOMUJLIAIITHPHILI 3apypaTura UIIOHTUPULIHU
J0J13apOJIalITUPUILTA [LAPOUT SIPATULL.

Baszugpanap:1. Kelic-ctaqm MHTEpAKTHUB METOJUHU IEIAarOTHUHT NMpodeccuoHal
MaxOpaTUHU TAaKOMWLIAIITHPHUILIATH aXaMUSITHHA aHUKJIAIIL.

2. Vprauunaérran METOIHY Y3Ura XOCIHIH Ba YHH IPO(ECCHOHAN YKUTHIIHA
TAIIKWJUIAIITUPUIN HIAPTIAPUHU aHUKJIAL.

3. Ilemarorux  ¢daonmsTra  KEWC-CTAAUHU  KUPUTHUII  SKapaEHUHU
MOAEIIIAIITUPHULL.

Yikumuwinunz camapadopauzu:

— WINTAPOKYWIAP KEMC METOAWHUHT Y3 (HaONHSITHHU TaKOMUJUIAIITHPHIIL
Y4yH UHTEPaKTUB TabCUPH XaKuaa GUKpra sra Oyaumianmy;

— Ky3aTyB, Taxpuba, Yyimam €Exu ¢uKpiIapJaH OJUHTAaH MabIyMOTHHU
TYIIYHULI, OaxoJalll, TaxXJIUJI Ba CHHTE3 KWIHINTa TAaHKUAWA EHaamaauiap,
Oy KeHHIU xapakaTiapra acoc 0ynnub xu3maT KUiaaiau.

Myeagppakkuam mev3onnapu:

— MEeJaroruk MaxopaTHH OLIMPHUIITHUHT 3apypPaTUHU TYIIYHHUIII,

— OOIIKapHIll CTPATETUSCUHU HWCJIOX KWIMII 3apypiurujia y3ura MIIOHYHU
IaKJUTAHTUPULL;

— npodeccuoHal MaxopaTHU OUIMPHUII JOWpacHuaa KeHC METOAU XaKHIaru
MabJIyMOTra 3ra Oy,

— amanméraa YKyB Jkapa€HuUHU OoIKapyBuaa ymiO0y HWHTEPAKTHB METOJHU
KYJUTAITHUHT MyXUMJIMTUHY UCOOTIIAal OJIHIII,

— VKyB-METOJIUK (PaoJMATHU 3aMOHaBUN acOoOM (MHCTPYMEHT) Keilc-cTaau
OpKaJIA PEXKATAMTUPUIIT KOOUITUSTH.

Acocuit 20a:Case-StudynHTepakTUB METOIUHUHT MOXHSTH. [leqarorHuHr Y3uHH
TaKOMWUTAIITUPUIIN YCIyOUld XaMKOPJIMKHU CaMapaJopJIMTMHU OIIMPHUIITa
UMKOH Oepaiu.

Pecypcnap, mamepuannap ea yckynanap:dnumyapT, Mapkepiap, CTHKEpIap,
KOFO3 Bapakjap, mnpoektop Ba “Kelic-ctagm — HWHTEpAKTHB XaMKOPJIUK
TEXHOJIOTHSCH MaB3yCUa TAKIUMOT.
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|-bockny. MyamMmMora myHrHIn

Cajgomaamum. Buzyanjaamrupuin

XypMmatiau xamkacomap!

Kenunarnap y3uMU3HN TaHUIITHPAMH3 Ba TAHUIITHO OJIAMU3.

Tampud koro3u cudarthga paHrid KOFo3jaap HIUIATHIN TaKIu(] KUIWHAIU.

Tampud kKoro3ura ¥3 HCMHUHTU3HU €3u0 Quinyaptra EOUIUITUPHUHT. (paHINIA
KOFO3JIap KEMMHIU POTaLUs YUYH KEPAK)

MyaMMOHM aKTyaJJTalITHPHUILLL.

“Kopa kymu”

XypmMmatiau xamkacosap!

CuzHu KapIIMHTH3a Mamxyp Kopa Kytd. Huma ne0 Vitmaiicuz kopa KyTu OujiaH
KaHJ1ail CaBOJI XaMpOXJIMK Kuiiaau? (MIITUPOKYUIap *KaBoOIapn)

Taxmunuii scaso6: Kopa Kytuna uuma 6op?

- By onatwii :)xaBo0, iekuH 6u3 6o1IKa Wynnan bopamus.

- AWTHUHTYY KOpa KyTHHH HUMa Ouian 6ofnaca Oymanu?

- Onamuu Kopa KyTH Omian 6ofnaca 6ynaaumu? Huma yuyn?

Taxmunuil otcaeob: WHCOHHU (UKpJall apa€HU IIyHAAW TY3WITaHKH, WHCOH
musicuaa KaHjaail (ukp, rosutap OOpiaMrMHU Xed KUM Ounmainau. by xam aciuna
KOpa KyTU: Y3UHUHT TOMUIIIMOKJIapy OOp, OJIMHAAH alTHO O6yaMaiiau, y3ura xoc.
bus yHu (¢akar TauKUK KWIMIIMMH3 MYMKHUH: ynouiad KypuO, SmuTHO,
OFUPJINTHHH. ..

- Arap TabiuM Ba MeNarorHUHT (aonuaTura 0€BOCHTa YbTHOOP KapaTWIagUraH
Oyca, y¥3apo Tabcup KapaHUHU KYp-KYpOHa OOLIKApHILTa TYFpU KEIUIINHN aHUK
KYpHUII MYMKHH...

Xynoca: busnuHr nenaror cudartuaa Bazudamusz, xap Oup YKyBUMHUHT CATTOXUSATH
Ba TMpO(EecCHoHall KamMoaJard KOHCTPYKTHB XAMKOPJWKKA KU3UKHUILIWHU
Yprasuiaup.

Kopa KyTu Ba yHM numnjaa HUMa OOPJIMTY TYFPUCHIATH CaBOJITa KAUTUIIIMMU3, YHU
Uuuja HUMa OOpJIUTMHU OWIMIIMMH3 MYMKHHMH? YHH 04u0 KYpUIIUMHU3
MYMKHHMHU?

Arap WHCOH TYFpUCHJA Traluvlallicak, yHU Y3 QukpiaapuHu Oa€H KUIMIIUTA
KYHIUPHII Y9yH HUMa KHJIMII Kepak?

Xynoca: Wmony — karta Kyd. ByHMHr ydyH Oolllka HWHCOHJap Kabu ¥3
bukpnapya 0aéH KWiIMII ydyyH MaH(paatnop OYIMIIM Kepak: MabHaBUM,
JKUCMOHMI, Ba MOJJIMH.

bu3 ¥3 v TH3MMUMU3HU HIyHAAN KypUIIMMHU3 KEepakkd, OyHaa xap Oup memaror
V3 GaonuATUHU TaKAMMOTHIaH MaHbaaTaop Oynuiy Kepak. byHra spumuin yayH
XO3MUPIHU Te3 y3rapacTral 3aMOH/IA JOUMUH Y3 YCTUMU3/1a UIUIALIUMUAS JIO3UM.
Myxokama xuauw yyyn cagoanap.

- byHUHT y4yyH HEUMa Kuiaum kepak? M TH3MMUHN KaHJal spaTyil Kepak?
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- ABBaJIO, CTEPEOTHUIIAP/IaH KYTYJHII Kepak, (HaOTUATHU STHTH MIAKJI, METOJ Ba
ycyJutap OuIaH MHHOBAIIMOH PEXUM/IA PEKANTAIITUPHII KEPAK.

Cuznapra YKyB-MeTOAUK (DAONMATHUHT OWp HWYHAIUIIMHUA KYpuO YHUKUIITHU
Takiaug KuiamaH.

Hw musumu magoumomu.

bu3 mapTnu paBuiga Uil mMakIapuHu 3 Typyxra OyauK:

AHbaHaBuii (OJIUHIAH OCNTUIIAHTaH)

WMuHoBanuoH (3aMOHaBUH makiuiap, (GaoJUATHUHT 3aMOHABUN Kypoiu cudaruaa
KEHT (hOoMJaTaHmnIIa N )

Taxpupnanran (makiaHtapuiarad) (0y Trypyxra KeHr KYJUIaHWUJIMauIuraH
HIaKJUTAPHU KUPUTIUK)

Kenuur wmeronuk ¢aoiuaTHUHT EpKMH Makiulapugan Oynran — Keiic-cranu
METONIa TyxXTajgaMmu3. JIEKWH, TaKIMMOTra YTHUIIJIAH aBBaJl MYyaMMOJIM CaBOJI
oepamus:

- bab3uma HOXyIm BoKeamap comup Oynajau: TecTiiap Ba HOPMATHUBIIAP BaKTHIA
TONIIMPUIMANIN, Bazudanap HOTYFpU Oakapuiadu, WIIJa KaTHAIIUIIIAH OoIl
TOPTHIJIAIM, JJOUMXAJIApHU amaJjra OIIUpHUIIIa TTaHy Oepaau... Ba X.K. Ba xap noum
OaxoHa Tonuiaad. AMOIOp Y3 KaApUHM TyIIUPMAaraH xoJjjaa ¥3 alOuHu TaH OJIUIIN
Y4yH HUMa KWJIUII Kepak?

Taxmunuii Hcaso6:yHaa XaMIAPIJIUK OUIANPA OJTaIUTaH Ba3UsATra CyHUN paBUIIIa
TYIIUPUII KEPAK.

Xynoca. Kelic TEXHOJIOTUACUHUHT MOXUSTH aliHaH LIYHTa aCOCIaHAIH.

1-CASE

By case cranu ycynuaa ky3nanran makcan — JJHK Ba PHKuunr xyxaiipagaru
pOIU YpraHuILL.
I'ennap tpanckpunuusicu PHK xocun 6ynmummra onu6d xenaau. PHK vHuHr xamma
TypJaapu siapoaa cunresnananu. JJHK maTtpuimacuaa kedaguran xaMma CUHTE3J1ap
JHK na é3wmran ax6opotra myBoduk amanra omaau. PHK wunr 6apua typnapu
TPHK, pPHK Ba MPHK cunTesnanummmaa, acociapHUHT KOMIUIEMEHTap OVIHIIN
npuHiunura ounoan, JIHK acocmapununr taptubu PHK acocmapu TaptuOunu
Oenrmiangu.

[Tomunykneotun 3amwxkup ¢akaT pubO30HYKIEOTHS TpudochariapaaH
CUHTEe3/aHaau Ba Oy kapa¢Haa aHopraHuk nupodocdar MoJIKyJagapu axpaind
yukaau. PHK cunTesm Oup Heua Oockuupna: a) mHUOMANuUs (OOIIJIaHFUY), B)
MoJIMMEpasallys Ba 3) TepMUHAIS (Tyrar).

JHK penaukanusicu. JJHK Ouocuntesu-rennap pervkamnusicu, sSbHU
OpraHu3M OeNTWJIApUHMHT Fo3ara gukumuaup. ['erepomomumep  Oynrax
MH(pOpMAIIMOH MaKpOMOJIeKyJajgap TeHETUK MHGOpPMaLUSIHU Y3UHUHT OHWpiiamMuu
CTpyKTypanapuaa caknauau Ba tammiau.JJHK wmonexynacuaa HykieoTuaiap
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U34YWI KOMiamran Oy MHQOpMAIMs peruidKalus XaMm TPAaHCKPUIIUsAga amanira
omaau. ['eneTuk nHGOpMALMSHUHT peanu3anus Kumauimy JJTHK

Monekynacua HyKJI€OTUJIap TapTUOM mIakiuaa €3mirad Oyupyk (kKypcarma)uu
OKCUJI MOJIEKYJIaCH CHUHTE3WJa aMHMHOKHCIOTaliap TapTuOra aijlaHTUpUIILIaH
nbopar.Madopmanust OKuMu KyrHuaaru HyHaJlIuIaa Keaaau:

JAHK— PHK— okcnii— Xyxalipa— OpraHusm

Xo3upru 3aMoH OuosoruscuHuHr acocuii mnoctyigatu JIHK PHK Hu
apataau, PHK oxcunmau. JIHK HuHr y3mu wunbopmanus Xxa3uHacH, y OKCHII
cunte3uaa Oesocuta uimtupok >tMaiinun. JIHK dakar Xyxaiipa nukinuaa, Ooina
XyKaipayiap naijio OyauiyIarnia UKKUTa 3aHKUpra axpayiaad Ba OyHa xap oup
3aHXUP MYBO(UK €THUIIIMAaraH KOMIUIEMEHTIIap 3aHKup cuHTe3nann6, ourra JJTHK
MOJIEKYJIACUJIaH MKKUTa MoJieKyna spatuinaaun.by QyHmamenran sxapaéH
Xyxaipanap OYIMHMIIYN, OSNTUIApHUHT HAaClJaH-HAcATa y3rapmail yTuin acocuaa
Oynub, perumkamnus, Hycxa onum ne0 aramaau.Mpcuii wHbopmarus amanra
OIUITMHUHT WKKWHYU OOCKWYM OKCWUJI CHHTE3MHHM Oomikapamuran yd xuin PHK
MOJIEKyJIaJJapUHUA CUHTE3 KWMIuaup.by »kapa€n tpanckpunuus (Kyuupub E€3uiin)
nevunanau. Monekyssap OMOJOTUSHUHT “MapKa3uil 1orma’cu

JNHK— JJHK— PHK— okcun npunuunura MyBoukK, MHPOpMaLUs OKCUITa
yTap 3KaH, yHUHI OpKara KauTMacJIuIru Kaia KWInHa U
I'en myxanauciauru ¢pepmentaapu. ['en myxannucnouru pepmentiapu JJHK
MOJIEKyJlajapu OujlaH Typiau XWiI MyoOJIaKaJapHH YTkasuimra Epaam 0epuo,
yJIapHU TETUIIUIA >KOWUJAH KUPKHUII, TYpJiIu XWi OYiIakjIapuHH yiami, Tabuataa
MaBxXyja OyiMaraH SHTM XWIJaru KEeTMa-KeTIUKJIAPHU CHHTE3 KUJIMIIIA
KYJUIaHWJIaau. Kyduaa TeH MyxXanauciauruaa ¢GoijganaHuaagurad  acocui
dbepMeHTIapHU KYpUO YNKaMU3.

JHK mnoaumepaszanap. ['eH MyxaHauciuruga KEHT KyJUTaHWIaAUTaH
dbepmentinapgan Ooupu Ecomi wHunr T4 darugan axparud omnunran JJHK
nosmmepasa [ xucobmananu. [IHK nonumepasa | komruieMeHTap HyKJIeTUIapHA
oupuktupum ynu O6wian JJHK s3amkxupuaunar 5' -3’ iiyHanumuga y3adTUpHIN
xycycustura sra. JJHK monumepazanuHr Oy XyCyCHSTH T'€H MYyXaHIUCIHMTUAA
UKKUHYY KOMIUJIEMEHTAP 3aHXUPHU XOCUJI KUIUII: Oup 3amxupiau Marpuna —[HK
cura Kymuiragaa npaiMep UINTUPOKUAA UKKH XHUCCa OPTUIIMIA Ky3aTwiaau. by
xycycusar k/IHK-Oubnuorekanapunu tysumnga kymwtanunaau. JTHK nommmepaza
JIHK 3amxkupumarn  “Oyuuink”’ JapHA TYIAUpUIAA XaMm  QoimanaHuIaum,
MacainaH, 5' - yunu OViakiapHU TETULUIM TapTHOJa YIAHUIIHWA XaM HIITHPOK
sranu. JHK mnonumepazanunr osk3onykneasa ¢aomwmrugan JHK Oynarura
PaJMOaKTUB HUIIOH KUPUTHILA KYIUTAHUIIAIH.

bab3u Bupycmapman PHK ra OGormuk JIHK mnommmepasa, sibHU TecKapu
TpaHCKpunTaza €ku pesepmasa ne6 HomuanyBun Maxcyc JJHK nomumepasa
axpatub onuHrad. Peseprazanap JIHK HuUHT koMmIuieMeHTap 3aHKUPUHU MaTpUIA
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PHK cupma xam cunresnaii onanu. Peeparasanap €épaamuna k/IHK-mPHK HuHr
JHK nycxamapunn onuim MyMkuH. kJIHK reHnapuHuHT Ty3UJIUIIMHA YpraHUIl Oy
TeHJIAPHUHT F'€HOMAru TYJIUK HyCcXajJapuHU aHUKJIalll MMKOHUHH Oepajii.

Xap Oup THUPUK OpraHu3MJa HYKJIEHH KHUCJIOTAJIapHUHI Xap HMKKU TypH-
pubonykienn kucinota (PHK) Ba ne3zokcupubonykiensn kuciora (JJHK) mapxy.
dakat Bupycnap Oymnapuunr oup typunu, ¢ JHK, éxku PHK uu tyragu.Hykneun
KHCIIOTAJIap OKCWJUTap OwiaH Oupra Xa€THUHT MOJJAUN aCOCHHHM TAaIlIKHII
Kuiaau.Yiaap Oup-Oupu OwiaH Xap TOMOHJIaMa Y3BUH OOFJIMK, aMMO YJIapHUHT
XyKaWipagaru ypHu Ba (QYHKIOUSICH TyOmaH ¢apK KUJIaAu:0KCUIUIAp acCcoCaH
KypPWIHIL Ba Xy>KalpaHUHT MIIYU OpraHjiapyd MaTepHalld, HYKJIEUH KHCIOTa 3ca
MH(OPMAIIMOH MaTepuaj, Y OPraHU3MHUHT TY3WIWIIU, YCUIIU, PUBOXKIAHUIINTA
TETUIUIM aXOOpaTHUHT CaKJIaHUIIU,TAKPOPJIAHUIIM, aJIMAllMHYBH Ba HAcCJJIaH-
HACJIFa YTUIIMHU TabMUHJIAWIHA

1. PHK upcuit ax0opoTHU y3uAa TalIUIId MyMKUHMU? Arap MyMKuH Oy
»KapaéH KaHJal aMalra OIrain?

2. Xyxampana JIHK cunte3um amanra omaauMu, Arap CUHTE3JlaHCA KaHai
KaHay amajra omamgu?.

3. Pectpukrasza ¢epMeHTH HYKJIEHH KHCIOTaJapHU Kecaaumu? Arap Kecca
Oy KaH/1aii aManra OIMpuIaIn?

4. THK ounan PHKaunr Qapku aumana? GapkuHu KypcaTuHr

2-CASE
By case cragu ycynuaa Ky3naHran Makcaa — ['@HeTHK KO, TeH MyXaHIUCITUTH
MOJIJIUIA acociapy XaKkuJaa MabIiyMOT OepUIIIHP.

4 xun nykaeozunarpudocdar (dATO, dI'TO, dTTD, dIITD) 6ynumu
mapt. bupopra nHykneozuaTrpudochar erummaca peakuus OopManiH.
Hudocdatnap éxu monodpocdarnap umtupokuaa JJHK cuntesn peakuusicu
amanira OmManaH.

2. by peakuus, anbarta 03 MHUKIOpAa Tal€p xohgaru HamyHa (3aTpaBKa)
UIITUPOK ATHUIIHU Tajad kunagu. by peaknusga JHK «uycxay
Bazudacunu Oaxapanu. SAurum cuHTednanaérran JIHK rtapkubunparu
HYKJICOTUUIADHUHT KeTMa-kKeT xounamumu — Hycxa JHK tomouugan
oenrunanaau. JIHK cuHTe3nma woHmap xaM HWIMTHPOK 3Taau. HamynHa
OunaH MaTpula 3aHXUPUHUHT UYHANTUIINA aHTUTAPAJIIEIIUD.

Ha6arnaru, nykneorun JAHK-nonumepasa yuyn cyOcTpataup, peakmusra
IOKOPU DJHEpPreTUK akTUBIaHraH Qopmana kupumanaud. Ilonumepuzamus
HaMyHaHUHT 3’ - TomoHmznaH ycub Gopanu, SbHU CUHTE3 3 5 nyHanumga
oopanu. 3/ - OH - rpynmnacu HaBOaTmaru
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Ne30KCUPUOOHYKIeo3uaATpru(POoCPHaTHUHT KOMIUJIEMEHTap Oynaranmaru —
dbochar Ouman peakmnusira KupumuoO, TpudochaTHU XOCHI KHJIAIU.
Tpudocdhatuu xyxkaipagaru tpudocdarasa pepmeHTH napuanad rwdopagu.
[lynngat kunmu6, JHK - monmumepaza ¢epMeHTH HIITHUPOKHIA, HaAMyHa
MaTpullara aHTUnapauies xojgaraa ycubd 60opaad Ba MabiayM BakKTAaH CYHT
KYII CIUpau CTPYKTypa XOCHUJ KUJIaIu.

JHKHUHT MATPUIAJHA CUHTE3H

3 Howysazampasa)
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Dykapuot xyxarpanapaa JIHK — nonumepazanapuu 3 ta TUIUU MablIyM: d,
B, v. Xyxatipagaru JJHKHUHT perkanuscy acocaH mojyMMepasa - o, MIITHPOKUIA
Oopanu, penapaius — noauMepasa — 3, mutoxonapusaa JHKuuHr pernnmkanuscu
nonuMepasa — Y MIITHPOKHIA Gopai.

I'enernk kox yHuBepcanaup. Xamma OpraHU3MIIApAA-3yKapuoTIapAaa,
IpOKapHoTIapJa Ba BUpyciapJa xam Oapua KOJOHJAp yuyH Oupjail Genruiapaan
dornananunaau.buHoOapyH,reHeTUK KoJ ayHENa XaéT maifjo OynraHman Oepu
y3rapMail XyKMpOHJIMK KuiaMoKJa.byHra 3mupna v OViaau.AMMO SHI KEWHHTU
Wunmnapna Oy gormMara OMp 03 Y3rapTUPHUIN  KUPUTHINTA  TYFpHU
KeJA1. MUTOXOHIPUSUIIADHUHT TEHETHK CUCTeMacH MabiyM OHOJIOTMK KOATra TyIa
TVFpu kenmaau.YHunr JHKcu (15669 HykieoTua) HHUHT alpuMm TeHIapH
HYKJICOTH]T TapTUOW TIOJUMENTUUIADHUHT aMHUHOKHUCJIOTa TapTuOu OwiiaH
COJIMIITUPUIITAHJIA KOJAAH YETJIAIIUIIAp MaBXKy[ SKaHJIUTH aHUKJIAHIU. JIeKuH
Oy axoiin0 (peHOMEHHUHT KeMO YUKHUIIN Ba MA@bHOCH XA TYIIYHUJITAHU UYK.
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XKansanman xypuHuO TYypuOAUKH, OUpP XU aAMHHOKHUCIOTaJIapHU

udoaanopun Tpumieriap oup-oupura yxmam O6ymanu. MacanaH: BajluH
AMHHOKUCIIOTACHHN HW(OAATOBUHM TPHUILICTIApHUHT Oapuacu 'Y guruierw,
Anannaan umdomanoBuu Tpumniernap [l nunmeru Owumnan OouwiaHraH

oynanu.

VY axOopoTHU TYfpu YKUIITa XWIOGIUK KUIMaiau, OaidKu perIuKaius
€KMW TpaHCKpUNUHA XKapa€HHUAa Naiino OYIMIIM MyMKHH OYJraH XaTOJapHU

yeTyaTuiira épuam oepasu.
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['eHeTnk kox yHuBepcanaup. bapua opranusmiapia — syKapuoTiap,
IpOKapHOTIapJa Ba BUpychap/a XxaM 0apua KOJAOHIap y4yH Oupnai Oenrunapaan
(oiinananunanu. bapya KomoH yuTa HyKIeOTHIaH (TpUILIETAAH) ubopar. Enma-
€¢H TypraH KoJOHJap OMp-OMPUHHU KOIUIaMailu, S’bHU OUPUHYM KOJOHHHHT
OXUpPIY HYKJICOTH/IM YHJQH KEMMHIM KOJOHHMHI OOILIJAaHFUY HYKJIEOTUIH Oyia
onmaiiau. Mudopmanus Mabiym HyKTajaH OolLIaHaIu.

bup xun amuHOKHMCHOTanmapHu uGOAATOBYM TpUIUIETIAp Oup-Oupura

VXIIauIu.

AMMHOKHCIOTaIap KOJT! JTyFaTuia, KOJUpJIaHaéTraH OKCHJI
unpopmarusicu u-PHKna &3unran  Oynmanwm.

Kogonmap 5 °‘— 37 #yHamumpga VKuiagu.

Konounapaaru yunHuM a30T acoc, OMPUHYM Ba UKKMHYM a30T acoCjiapura
Kaparanja KaMpoK CHelu@UKIMKKa dSraaup. MeTHOHMH aMHHOKHCJIOTAaCHHU
udoganoBun KoAoH 1 Ta OYIMO, MHUIUPJIOBUM KOAOHAMP. AXamusT Oepud
Kapajica, METMOHMH Ba  TpunroaHmaH  TamKapy  Kapuid  xamma
aMUHOKHUCJIOTanap OUTTalaH OPTUK KOJOHIap/aa udoaaiaHau.

JAHKpnaru aMuHOKHCHOTajmap KOAM IIyHIAaW E3WIraHku, y H-
PHKnaru xop cy3napura xomruiemMmeHTap OYnuO aHTUIapaies XoJataup, SbHU T
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KOJIUFUra A KOJNJHWFU KOMIUJIEMEHTapaAup Ba A KOJJUFUHUHI XoJlaTh Y
KOJIIUFUTra KOMILUIEMEHTapAMDP.

Macanan: Metuonun yuyH: uPHK Ba JIHK xomonmap kyitmgaru

X0JIaTAa KypUHAIU:
uPHK(5) AYT'(3)
JIHK (3) TALL

Opatna KoJOHIAp Ba aHTUKOJOHJIAp 5 — > 3, yamnjaH yHrra Kapad ¢3uiaim.

Inasmunanap baktepus Ba TyOaH 3yKapuOT OpraHu3MIIap XyKapamapuaa
acocuil XpoMOCOMaJlaH TalllKapu, KHYMK Yiodamra sra OYJraH XajJKacUMOH EKU
YU3UKCUMOH CTPYKTypara sra Oyiaran Kymum4a XpoMacomanap MaBXyJIaup Oy
MUHH-XpoMocomaap riasmuiap ne6 atamaau. Ilnasmun JIHKacu kynu Ounax
3-10 Taraua renwnapHu Yy3uja caxjiaiiau. by renmap, acocaH aHTHOHMOTHK EKU
3aXapi TOKCHMHJIAPHU Map4asoB4Yu epMEHTIIApHU CHHTE3Ura kaBoorapaup. [y
TyQainm 1uiasMupiap OakTepusi, a4uTKA Ba 3aMOYpYyFJIapHUHT aHTHUOMOTHK Ba
3axapJivi TOKCHHJIApra YUAAMIVJIMTHHU TabMUHIIANWIN.

[Mna3MuUIHUHT AHTUOMOTHK TAPYAJOBYM TEHJIApU OHp  IUIa3MUJIJIaH
WKKUHYKMCHUTA TPAHCIIO30HIap OWjiaH OMpPUKKaH XoJaT/aa XxaM kyuuo yTa onanu. by
MOJIEKYJIIp JKapa€H Kacall YaKUpyBUYM MHUKPOOJIAPDHUHT aHTUOMOTHKIIApra
YUJAMIIMIUTUHN HUX0sTAa ommpaau. [Inasmunanap ¥3 Xxycycustura Kypa UKKHUra
OymuHAIN.

bupuHuucu TpaHcno3oH €ku O0akTepruodar upcuii MoJIeKyacu Kabu Xyxkaipa
acocuit xpomocomacuHUHT Maxcyc JIHK wsummmuruam kecub, pexomOMHAIms
OyJa onajuran mia3Mujap.

byHnait pexoMOUHAIUSAIAHYBYM — TUIa3MUIJIAP TPaHCMUCCHUOI, STHHU
HaCJ/IaH-Haclra YTyBYM IUIa3MUAJIap 10 aTanaiu.

Tpancmuccubs Mmiua3Mua acocuid XpoMmocomara OHWpUKKaHJIaH KeuH Y3
MYCTAKWJIMTUHU ~ WYKOTaau. ACOCHH XpOMOCOMaJaH MYCTAKWJI paBHIAA Y3-
V3UMHU peIUidKaus Kujla ojdMaian. AWHM MmaiTma OyHmal Iia3Mujiapa
YKOMITaIarad TeHJIap acocuil XxpoMocomana ¥3 daonusTuHu Oaxkapanu. Xyxkaiipa
OYynuHTaHIa pPEeKOMOWHAIMAJIAHYBYM TUTa3MHUJ] TEHJIApU AacCOCHil Xpomocoma
reHjgapu OWpUKKaH XoJjJa HacihjgaH-Haciara Oepuiagu. HWkkuHum Touda
MJIa3MUJIap aBTOHOM XOJiJla PEeIUIMKAlMsUIAaHYBUM TJIa3Muuiap Je0 arajiaju.
bynnait mnmasmujiap acocuit  Xxpomocamara OMpuKa — OfMaiaM, acocui
XpOMOCOMAJIapJiaH MYCTaKuJ paBula Y3-Y3UHU peruidKaius uynu OunaH yHia0
Ba XaTTO 103720 MaprTa Kymaitupa ojiagu. ABTOHOM IUIa3MUAsIap OakTepus: €Kku
3aMOypyF OYynuMHranjga Ku3 Xykaiipajgap opacuja Tacoauduii  paBuIia
takcumianaau. Iy Owman Owupra aBTOHOM IUIa3MUI OHp  XyKapaaaH
UKKMHYUCHUTA Xy’Kaiipa KOOMFU Ba MEMOpaHACUHUHT TEHIMKJIAPUIaH yTa OJaaH.

I'eH MHXXEHEPAUTUHUHT ToiaeBopH — pexombunam JHKAap mextorozusicu

— TEHETHK CTPYKTypaJlapHu Oupra KyIIMII TEXHUKACH — MOJIEKYJISIp

87



OWOJIOTUSIHUHT YHT MYXHM HOTyKiIapuaanaup. by Texnonorusgan ¢oiinananuo,
3apyp MaxcysoT (okcui) Hu koaupiaiauran JIHK monexymacunuiir kuauk Ooup
KHUCMH — T€HHHM KecHUO OJIMII, YHUHT €T T'eH OuWJiaH KOMOWHALMSICUHH SIPATHILL,
cyHrpa Oy SIH'M I'€HOMHHM MYHOCHUO Xy»Kaipajapra KUpUTHO XVKalUH-XyKal pa
JIHK cuHuHT cuHTE3 MexaHu3MHU EpaMu/ia Ky MapTaiad Ky- MalTUPUII MyMKHH.

1. JHK mnonmmepaza peakuusUlapHU KaTanusiaiaumu? YHUHT KaHaail
xycycustiapu 6op?

2. Tenmetuk kom yHuBepcamMu? Arap yHuBepcan Oyica cababanapuHu
KYpPCaTHHT.

3. [lmasMupanapHu TeH MYXaHAUCIUTHIA KyJulall MYMKUHMH? MyMKUH
OyJca KaHaal Kysuian MyMKAH?

4. Typmu opranusmnap JHKcunu Oupmamrupumr MymkuHMu? MyMKuH
Oymnca KaHgai

JIHK-nmonmmepasa MIITHPOKKUAA KaTaau3daHaJuTralH peaknus Oup KaH4da
y3Ura XocC XycycusTiapra sra:

Peakuus nykneosuarpudocdatiap HIMITUPOKUIa OOpaIu.

3-CASE

by case cramm ycynuma Kys3jmaHraH MakcaJ — TKHJIAPHU KIOHJAIl YYyH
doitnanmHunaauran Bektopiap, pepmentnapHuHr pexkomobunant JIHK omumimaru
POJIMHHA YPraHHIIL.

berona JHKHuHT pEIIUKALIUACH, JKCIIPECCUACH Ba
TpaHchopMmarusicuau (6omka opraHusMmra kyuuimuau) TabmuHiaoBuun JIHK
MoOJIeKyJlacu gekmop 1e0 aranaau.  BekTtop Xyxkalipara Kymumda HpCUM
axO0opOT KUPUTUIIUIIMHUA amalira omupaau. Bekrop cudaruga nmazmuganap,
OakTepuodarinap, MOOWUJ dJIEMEHTIAp Ba XallBOHJAPHUHI BUpYyCIapUIaH
doiijanaHuIl MYMKUH. XO3UpPrH BakTAa Xyda KYyO BEKTOpiap sApaTuira
O0ynu6, ynapHu Oup He4YTa TUNTA OYIUIIT MYMKUH:

1.Knonnam yuyH Bektopiap. byHnail BekTopiapra OUpPHUKTHPHUIITaH
JHK ¢parmenTiapHu peniaukamusian OpKajlu COHUMHUHU (aMIUTU(DUKATIHSACH)
Kynatupuiml yuyH ¢Qoiinananunaau. byHnall makcamnap ydyyH Oaktepus
niasMugaiapu Ba ¢arnap KyulaHwiaagud. [€HOMHHUHI KaTTa yiayamaaru
dbparMeHTIapUHU KJIOHJAIl YYyH 3ca OaKTepus Ba auUTKH XpPOMOCOMajapu
acocuna sparuiaran (BAC Ba fC) cynbuii BektopiapuaaH ¢poiganaHuiaaim.

2. DKCOPECCHOH BEKTOpjap. YiapJaH TEHJIApHUHI MYyalsiH KeTMma-
KETJIMTH AaHWKJAIl Ba YJIAPHUHT OKCHJI MAaxCyJOTJIapUHU TaxXJuJ KUJIHII,
MyausiH OKCUJIHU umnad uukumga ¢onmananunanu. Kynm coHmm
JKCIIPECCHOH THU3UMJAp, AWHUKCA MPOKAPUOT OpPTaHU3MIAp YYyH MaBKY.
[[TyHuHrAEK CYyT SMHU3yBUMJAp, YCUMIMKIAP Ba AaUUTKWIAp XyXkKalpamlapuaa
reHJIap KCIPECCUSICUHY amMalira OIIMPYBYH BEKTOPJIAP XaM SpaTHIITaH.
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3. Tpauncdhopmarus yuyH Bektopaap. Perunmuent renomura 6erona JJHK
dbparMeHTIapuHU KUPUTHUILI YuyH Qoinananunanu. byHaait Bekrtopuap onaraa
reHOMra MHTerpalusiianuimura €paaM 0epyBud Maxcyc U3UUIIIUKIAp TyTalu.
3aMOHaBUN BEKTOp TH3UMiAp TNodudyHKIMoHan OYynaub, Oup HeurTa
GyHKIIMSHU OWUTTAa BEKTOpra kamjaau. bupuHun TaOuuil BeKTOpJap
OakTepussiapJaH axpaTuirad 0ynub, KYmUmiInry Taxpuda MakcaauIad Keauo
YUKKaH XojJa  (IKCIPECCHOH BEKTOpJjiap, KIOHJAIl Y4YyH BeKTOopjaap,
TpaHc(opMaIlusg YUYyH BEKTOpJiap) F'€H MYyXaHJUCIHUTH ycyiiapu Epaamuia
KaWTa sipaTuiraH.

BekTop MojekynalapHUHT TapkuOuaa Mapkep reH Oynumwu, Oy TreH
XyXKalpaga BEKTOp HIITUPOK ATAETraHU XaKHAa MablIyM KUJIyBUYM (DEHOTHUI
Oepullld AbHU BEKTOP CEJIEKTUB UpCHU Oenrura sra Oynumu kepak. Kynunua
celekTuB Oenru cudaruga Tabuarna KEHI TapKalraH aHTHOMOTHKKA
YU IaMITWJIMK TeHUAaH GoiganaHuanm.
bakrepus xyxkaiipacuna xpomocoma JIHKcupgan tamkapu, kyn Hycxana
xankacumon JIHK wonekynamapu xam wmabxyna. (1-25 M.H.k.). bynnpai
XaJIKaCUMOH MOJIeKynalap niaazmuoarap 1ne6 arananu. bab3u miazMmuganap
TapkuOuga aHTUOMOTUKTA YNIAMIUINK T€HIAPUHU TyTaaH.

[Mnazmupanapaan BekTop cudaruaa Oupunum wmapta 1973 liunna
[I.bepr naGoparopusicuma Qoiimananmnran. Taxpubamap yHYa KarTa
oynmaran (~9 M.H.XK.), TeTpaUMUKJIWHTa YUJaMIMIUMK TeHH TyTyBuM E.coui
nnazmugacu pSC 101 ga onubd Gopunras.

o~

Bupuk rupin +

TLmasnvETaa
pSC 101
3
©//
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PexomimmapaTt JHEK MoIekyIaapHEr TYTYE WL
XYEAAPATAPHIT AHTHOO THE HINTHP OKHTA Formn
XYCYCHATHTA Kapad aEpa THIL

.
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JIHK dbparmMenT-napunu miasMuganap €épaaMuaa KioHaam Oyitnda taxxpuoa
CXEMACH.
1-Bupuxkmupunaémean cemepo-nocux /JJ[HK, 2-anmubuomuxkka 4yuoamiuiux
oyiuuya mapxep,; 3-A{HKHune pexombunanm monexyiacu, 4-Pexombunaunm
HHKHu 6axmepus xyscatipacuea KUpumuul.

[Mna3smuna tapkubuna ¢gakar 6up gona EcoPl pectpukraza depmenTtu
TaHUO KecaauraH caWT (Maxcyc HYKJIEOTHUIJIap H3YMUIUIUTH) OYIraHiuru
ca0abnu, pepMeHT IJIa3MUJaHUHT XaJKaCUMOH KYII 3aHXXUPUHU (pakaT Oup
KOUMJAaH KeCUO «EMUIIKOKY» YUIN OYMK XaJiIKa XOoJlaTura yTKa3zaiau.

[lmasmuga  pSC 101nauar JJHKcu wyak Ttaékyacu ydyH Oerona
JHKuunur EcoPl-gparmentnapu Ounan apanamtupunagu. JJHK-nurasa
dbepmentnapu €pnamuna 6erona JJHK ¢parmentnapu Ba pSC 101 mnmazmuna
ATOHA PEKOMOMHAHT MoJiekynara oupnamrupuianu. Cyarpa 0y pekoMOWHaHT
ninasMugand  E.COMHMHT KOMMOUTEHT XyXKailpajapura KyIIuiaranja y
OakTepusi XyXkaiipacura kupaau. PekoMOWHAaHT TmMIa3MUAAHU TYTYBUH
XyKalpanaap TETPAILUKIUHIN CEJIEKTUB MYXUT/Ia aXKpaTUIIa]IH.

JHK nauraza xymHu HykiaeoTumiap opacuaaru Qochoaudrbup OoFIapuHU

tukiam opkanu  JJHK Oynaknapunu Oofnam kabu Outra acocuid BasudaHu
Oaxapanu. by sxapa€n nurupnam ne6 aranaau. ['eH MyxaHauciauruga KynmuHuYa
murupnam yayH T4 daruaunr JIHK-nmurazacuman ¢oiinananunanu. T4 nurasa
épnamuna JIHK Hunr xap xanpaii Oynaru “€numkox yuiau” €KH “TYMTOK ywiu™
KucMmiiapu Oupuktupunaaun. by osHr kyn kymiaHunaguran (GepMeHTIap/aH
oupuup.
JAHK maxaununune 6aom-oypazauijiaut ycyiu Hadakar k/JIHK Ba renom
oubnuoTrekaniapu CKpuHUHrHAa, myHuHraek renom JHKcuaum Taxmun xunumiga
xam (ormananunanu. Iy ycyn €pnamuaa renomaa myaisH JHK uzuwmnnuru
UIITUPOKUHHU AHUKJIAIl MYMKUH (MacaliaH, TPaHCTeH YCHUMIIMKJIAp TeHOMHUJIA
OeroHa TeH HUIITHUPOKHU, T€H HYCXaJIAPUHUHT KYNaluIlu, TeHHUHT HYKJICOTHU]
V3YMJUTMTUAATH  Y3rapulujIlapHu TaxXJ Ui KWJIWII MYMKHH). bior-myparainan
yeynu ounan JAHKuu taxiaun kunum myaisa JJHK ¢parmenTnapuHuHr yiaapHu
crnenu(PUK HUIMIOHJAHTAH 30HJUJIap OWyIaH Ayparaiyiani Wyiau opKajad aHUKJaIra
acociaHraH. Y Ky#uparm Oockuunapaan wubopar: 1) HHK pectpukuusicu;
2)pectpukuusiianrad JIHK ¢parmenTnapunu reagad HenoH GuaTpra Ky4yupuil
Ba yJlapHU UMMOOUIM3aMsIIANT; 3) HUIIOHJIAHTaH 30H1 OUaH ayparaiianmi.

90



1

HEOPIT VIOJTIeR Y] >
C ¥ YLy
—70 JTEE

P?CT])I]I{TH?!‘IH!‘I]) epOanILOn FITOp O I3 alll

e T e— Ty e
,_./.'____\_i_ n‘“—;‘?——h—.:- —

_AII'I])I:I?I'IJI[I reJLaa '3J'IE'K'F|)I:I(1)EII)E"3

HirrpoLe Lo Io3ara

KV I I
Hirrpolie LT 103 a

TeTb
FamioaeTorpadiia

32

+HIOIIoH-

CayzepH 6yiinua 650T-qyparaidyiam ycyiaud NpUHIUIIH.
FOxopu monexynsap xpomocoma JIHKcu Outra €km Oup HedTa pecTpuKTazaiap
Ounan xkecunaau. Xocuna Oynran gparMeHTIap arapo3aiu reijaa 3JaeKkTpodopes
KUJIUII OpKaJM aXparuiaaud Ba oiguHiaH neHarypauusianran (0,4 M NaOH)
TFeJIHUHT yCTUTa HEWIOH (QUITp, YHUHT yCTHAaH (QUATP KOFo3jap KyHuiaaau
Kanunnsp xyunap tabcupuga JHK dparmentinapu nepneHAMKYJsp paBulllia
buntpra yTub, y Ounan 6orinaHaau (MMMoOuIU3anusiaHaan). bynaai kyuupui
onortuHr (bnot —cypum) ned aranagu. byHna ¢uaTpaa reJHUHr periMKacu
xocun Oymaau. CYHT GUITp pajoaKkTUB HUIIOHIAHTAH OWpP 3aHXHUPIH 30H]T
COJIMHTAH dpUTMara x)ounamrupuiragga ¢uinrpra oupukkad xpomocoma JIHKcu
¢parmenTiapu Ounan Kymunub nyparaitnananu. 3oH4 ¢akat y3ura roMoJIOTUK
JHK uzuninuru tytyBuM (parmenTiap OuiiaH ayparaiinananu. Humon Ounan
OornaHran (QparmeHtiaap paauoaBTorpadus opkanu aHukinaHaau. CaysepH
(Soythepn biotting) 6yitnua 610T-1yparaijaliHUHT cXeMacu OepUIITaH.

PaguoaBrorpadusana xocun OYynraH yu3vKyaigap OpKaJlM TeHOMJa
TaxJIMI KWINHAETTaH (QparMeHTiap MaBXKYMIUTUHU, Oy W3YWIIIMKIApIaru
y3rapuuiapHu (aeneuus, UHCEpLus ), Y4u3UKYAJIapPHUHT 04 €KU TYK PaHTU OpKaJIu
TeHHUHT TEHOMJaru HycXajapy COHUHHU aHUKjIam MyMKWH. [lemak, Oy ycyn
OyTyH T€HOM Ba ajOXu/ia T€HJApHU TaXJWJI KMJIUII YYYH XaM KYJUTaHUJIaau.
1. BexTop MoJsieKyangap KaHaal Makcamiapaa Ky uTaHuIaau?
2. Ynapra KaHjai Tanabnaap Kynnmaau?
3. bakTepus nmnazmMumasapuaaH KiIoHIamaa ¢ogatanum MyMkuaMu? Kanmai

amaJira omupuiaaun?
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4. JTHK nurasanap HykjiaeoTuyiapHu Oup-Oupura Oupnamtupaaumu? Kannai
amaJra omaan?

5. JHK taxaunuHuHT 010T-ayparaiiam ycyinu MaBxyamMu? Masxy O0yiica
KaHAal TaxJIMJI KUIUHAIU?

VI. MYCTAKWJI TABJIUM MAB3VYJIAPHU
MycTakuia TAbJIMMHH TAIKHKJI STHIIHUHT IIAKJIU Ba Ma3MYyHH

MycTakui TabJIUM TErMIUIM YKyB MOAYdIM OViimda wWnuiad 4YMKWIraH
TONIIMPHUKIIAP acOoCHAA TAIIKWJ JTWIAJAA BAa YHUHI HATWKACHIA THUHIJIOBYMIIAP
OUTUPYB UIIM (JIOWKXA UIITK) HU Tauépraiiau.

butupyB umm (JoiiMxa umM) aoupacuia xap OuUp THUHIJIOBYM Y3U Japc
Oepaétran (Qanu Oyiinua SIEKTPOH YKYB MOJIYJUIAPUHUHT TaKAUMOTHHH
Tanépuanau.

DNeKTpoH YKyB MOIYJUIADUHUHT TaKANMOTH  KyHUJarm  TapKuOuit
KucMmItapaad ubopat Oymaau:

Cuina0yc;
Keiicnap Oanku;
Mag3ynap 6Vitnua TakauMoTIIap;
bomka wmartepuammap (dbaHHu Y3mamtupuira EpaaMm  OepyBYM  KyIIMMua
MaTepuaiap: 3JIEKTPOH TabJIUM pecypciapu, Mabpy3a MaTHH, IJI0CCapHil, TECT,
KpPOCCBOP/I Ba OOIIIK. )
DnexkTpoH VKyB MOAYJUIApMHU Tanépiamiga KyWuaaruigapra ajloxuaa bTHOOD
oepuitaiu:

— TaBCHs KWIMHTaH aAa0uETIapHy YPraHUIll Ba TaXJIUI THIIL

— CcOXa TapaKKUETUHUHT YCTUBOP HYHAIUIIUIapU Ba BasudalapuHu EPUTHILL

— MYTaxacCUCIUK (paHIapujard WHHOBALMSJIApIAH XaMJla WUIFOP XOPHKHUU

Taxpubanapmaan QpoigaaaHuIl.

[IyHuHTACK, MYCTaKWI TabIUM Kapa€HHUla TUHTJIOBYM KacOud (HaomusiTtu
HaTMKAJApUHUA Ba Tajabamap y4yH spaTWiITaH YKyB-METOAHWK PECYpCIapyuHU
“DnekTpoH NoTp(osno” TU3UMUTA KUPUTHUO OOPUILIHA JIOZUM.

MycTakui TabJaIuM MaB3yJiapu
1. KynbrypanaHa€rran YCUMIIHMK XyXaiipagapu OMIaH MUKPOOPTaHU3MAPHUHT
CYHBUH aCCOLUALMACUHHU SIPATUILLL.
2. Y CHMIIMKIIAPHUHT XOCHIIIOPJIMIHHA ONIMPHIIA OHOTEXHONOTHS.
3. JJHK nykneotuaiapu keTtMa-keTurudu anukiam Ba JIHK OVnaknapunu
CUHTE3JAlll.
4. TpaHcreHe3 Ha3apusACH Ba YHUHT aXaMHSITH.
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5. IIpokapuor Ba dJyKapuOT XyXallpaJap TEHOMUHUHT OWOKMMEBUN
XYyCYCHSITIApH.

Oxcui1 OMOCUHTE3U Ba YHUHT F€HETUK Japaka/lard peryJisiuscu

['ennap sKCHpecCUsICUHUHT OMOKUMEBUN OOIIKAPUITUIITN

bruokuMEBUN KapaEHIIAPHUHT T€HETUK PETYJIIALUASICH

© 0N

. JIHK Ba reHeTuk KOAHUHT MOXUSATH XaMJia YHUHT OMOKMUMEBHI ncOOTIapH.

10. Xyxaiipanap

11.renodonnunu cakiad Konuiga OHOTEXHOJIOTHUSI.

12.VcuMimik Xyskaipaaapy celeKIMaCHIa GHOTEXHONIOTUSHIHT aXaMHUSTH.

13.VeuMmik XyskaiipaTapiHi KyTbTypalallHHHT HKTHCOIHI aXaMUSTH.

14.Veummuk — TykuManapugaH — QoimanaHué UKKHIAMYM  METOGOIMTIAp
CUHTE3MHM aMaJira OUIUPHILL

15.Veumimmk  Xykaiipa Ba TYKAManapua HMKKHIAMYM METOOONMTIAPHUHT
TYIJIAaHUIINTA TAbCUP STYBUM OMHILIAP.

16.b1OTEXHOIIOTUSHUHT 3KOJIOTHUK aCIEKTIapH.

17.VcuMimmknap pecypeiap KynbTypalapruiaH (oiiianaHuin HCTHKOOIIIapH.

18.Comaruk xy:xaiipanap KyJITypacH.

19.T'eHodoHIHY caKJIall yCyIuIapy.

20.buonoruk a3oTuKcaIus caMmapagopJIUTHHI OITHPHIIL.

VIL. IJIOCCAPUN

TEPMHUHJIA Y3BEKYA Tepmunnap NHIVIN3YA
P
Arapo3sa JICHT 13 Agarose Polysaccharides which
CYBYTJIapUIaH receive from algae;
OJIMHAIUTaH It is used as a gel
MOJIUCAXAPUT, medium in
anekTpodopes Ba electrophoresis and
XpomaTorpadusi chromatography
a reJull MyXUT
cudaruaa
dholnananuIagm.
aiipum opranm3m | Aggregation | Education in a pile of
Arperanus- Exu some organisms and cells
Xy KalpanapHUHT
TYIUIAHHUILIH, FyXK
OYIM0 KOJUIIIH.
Ananranus- MOCJIAIIHIII- Adaptation the adaptation of
OpraHu3MJIApHUH organisms to a habitable
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T 3BOJIOL U
}KapaéHI/II[a ro3ara
KCJIIraH Amali

environment in the
process of evolution

[IapoOuTUTa
MOCIaNlyBU
A3oTobaKTep- spkuH Xonga | Azotobacter | a type of bacteria that
smrad, XaBoJaH live freely and gain
a30T TYIUIOBYH nitrogen from the air
OakTepusiap
TYpH.
AHa’po6mo3- - | Opranusmiapuud | Anaerobiosi Vital activity of
T 3pKHUH S organisms in the
KHUCIIOPOJT environment where there
oynmaran IS no free oxygen
MYXHUTHA XaET
KEUHNPHUIIN
AHTaroHucT pakuo6- Antagonist | Rival — microorganisms
MUKPOOPTaHU3MII which stop vital functions
ap xa€TuHU or kill other
TYXTaTyBUYHU EKU microorganisms
OyTyHait 6ap6o1
KWJIYBUH OOIITKA
oup
MHUKPOOPTaHU3M.
AHTHUTIeHJIap- | UMMYH TH3UMa Antigens specific proteins that
aHTHTENAIap induce and influence the
XOCHJI OYITHIITHA formation of antibodies
UHIYIUPIOBYH, In the immune system
aHTHUTENA MMang0
Oynuiura
TabCUP ITYBYHU
crenu@uK
XaMKOPJIMK
KWITyBYU
OKCHILIap.
Ancopouus | kartuk oupukma | Adsorption | Absorption process liquid

— a7copOeHT
OWIIaH CYIOKJIUK
€K1 ra3

KOMITIOHCHTJIApHHA

and gas components into
a solid compound -
adsorbent
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HT FOTUJIUII
KapaCHUIUp

Bbaszaa

acocui, acocra
TETHUIILIN;
acocuaa €Ku
YHUHT Taruja
JKOMJallras-
0azaJs TaHavanap-
AYKapUOTUK
YKOHUBOpJIAp
(onmuii
YKOHHBOpJIAP,
CyBYTIIap)
XUBYMHJIAPUHU
LUTOILIa3MaHUHT
TaIIK¥ KaBaTUTa
EnuImmo
Typuluura €paam
Ocepaauran
Ty3uJIMa.

Basal

Main; basal calves that
help keep the flagella of
eukaryotic animals
(simple animals, algae)
on the outer layer of
cytoplasm

Basuneraa
TPAHCIOPT

YCUMIIMKAru
MOJIaJIAPHUAHT
WIAA3HAHT
aruKan
MepHucTEMAacura
TPaHCIIOPTH.

Basipetal
transport

Transport of plant
substances to the root
apical meristem

bakrepuogar
Jap

OaxkTepusIapHU
UHDEKIUSIOBYA
BHUpYCIIap.

Bacteriopha

ge

Viruses that infect
bacteria

bunap-

UKKH
KHCMJIaH U00par;
OuHapiu
HOMEHKJIAaTypa-
MUKPOOPTaHU3MIT
apJia aBJoj Ba
Typ HOMH OWIaH
aTaInIIIN,
OuHapiu
OynuHUII-

Binary

consisting of two parts;
binary nomenclature - the
name of the micro-
organisms with the name
of generation and type;
binary fission - the
fission of cells during
multiplication
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XyKaupaJapHUHT

KYyTanuIi
BaKTHIa UKKUTA
OYJIMHUIIIN.
buorenes- TUPHUK Biogenesis release of organic
OopraHu3MJIap substances from living
TOMOHUIAH organisms
OpraHUuK
OMpPUKMaIApHUHT
XOCHJI OVIUIIIN.
Buomacca- | mukpoopranuszmi | Biomass Biomass is organic
apHH matter derived from
ycTupuiranuaa living, or recently living
XyXKarpaaapu organisms. Biomass can

Maccacu €Ku
TUPUK OPTraHu3M
Maccacu; ao
oromacca-
OMOTOTHK
haommuk
KypcaTyB4Yu
Macca; Kypyk
ouomacca-
OpraHu3MJIapHUH
I KYPYK
onomaccacu. Y
Xy
OMoMacCaHUHT
15-30% wuHU
TaIKWII 3TAJIH;
Xy buomacca-
Cy3ULI EKU
alJIAHTUPULL,
YYKTAPHUII
HaTWXKacuia
CYIOK 03yKa
MYXUTHIAH
aXpaTuO OJIMHTaH
Xyxaipa

be used as a source of
energy and it most often
refers to plants or plant-
based materials which are
not used for food or feed,
and are specifically
called lignocellulosic
biomass. As an energy
source, biomass can
either be used directly via
combustion to produce
heat, or indirectly after
converting it to various
forms of biofuel.
Conversion of biomass to
biofuel can be achieved
by different methods
which are broadly
classified into: thermal,
chemical,
and biochemical
methods.
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mMaccacCu.

BuodpuabTp | -okama cyBiapuu | Trickling Biological wastewater
OMOJIOTHUK filter treatment
KUXaTaaH

TO3aJIANUTaH
HUHIIOOT
Buopeakrop- OMOJIOTHK Bioreactor | A bioreactor may refer to
peakiusIapHu any manufactured or engi
amajira neered device or system
O PHIITA that supports a
MY IDKaJIJIaHTaH biologically active
CUTHUM. By arama environment. In one case,
a’po0 Ba aHA’POO a bioreactor is a vessel in
OpTraHHU3M which a chemical
Xy KaipaaapuHu process is carried out
YCTHPHII yUyH which involves
3apyp Oyirax organisms or biochemical
CUFMMJIAp/1a ly active
Xamjia Xyxaipa substances derived from
Ba (hepMCHTIApHU such organisms. This
TYIUTana process can either
¢olinananaauran be aerobic or anaerobic.
Haliuyajmapra These bioreactors are
HucOaTaH commonly cylindrical,
UILIATHIIA M. ranging in size from litres
to cubic metres,
and are often made
of stainless steel.
Buocunres- dbepmeHTIap Biosynthesis Biosynthesis (also
TabCUPHUIA THPUK called biogenesis
OpraHm3miiapjaa or anabolism) is a multi-
(0319105051 step, enzyme-
OupuKMaapIaH catalyzed process
MYpaKkao where substrates are
OpraHuK converted into more
MOJIJIaJIApHUHT complex products in

XOCHJT OVIUIIN.

living organisms. In
biosynthesis,
simple compounds are
modified, converted into
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other compounds, or
joined together to form

macromolecules. This
process often consists of

metabolic pathways.

BuopexkyabTu Ka3uiMa Reclamatio | Plant cultivation after the
BaIHA- OonuKIIap n excavation of minerals
OJIMHTaHUJAaH
CYHT KOWJIapHU
TEKHCI1a0
YCUMIIUK
YCTHUpUII
BuoTexHoJior TUPHUK Biotechnolo | Biotechnology is the use
usi- opraHusmMiIap €Ku gy of living systems and
OMOJIOTHK organisms to develop or
KOHYHHST Ba make products
XYCYCHUSITIIAPHUHT
caHoaT MUKEcHUIa
UIUIATAIUIIN
xakuaaru ¢paH
NYHaIUIIN.
BexkTop- TeHJIapHU Vector In molecular cloning,
KJIOHJIAIIa a vector is a DNA
dboiinaaaHuIaIUr molecule used as a
aH vehicle to artificially

perkoH. Tabun
1 BEKTOpJIAp-
KHUYHUK
iazMujaninap,
BUpYCIap Ba
Oaktepuodarmap.
Cynbuit
BEKTOpJIap 3ca
JAHK-nuraza
épraMuaa xap
XUJ1 MaHOanapaan
onunran JIHK#au
OMpIaITUPUIIT
acocuaa
TY3WIa]ly;

carry foreign genetic
material into another cell,
where it can
be replicated and/
or expressed. A vector
containing foreign DNA
IS termed recombinant
DNA. The four major
types of vectors
are plasmids, viral
vectors, cosmids,
and artificial
chromosomes. Of these,
the most commonly used
vectors are plasmids.
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YPHUHU OJIMIL
BEKTOpH-
KJIOHJIAIITUPYBYH
BEKTOD;
YCUMIIMKIapaa
KJIOHJIAIIT
BEKTOpHU-
YCUMIIAK
XyxKampacura
ocrona JIHKHu
YTKa3uIl Ba
YKOMJIALUITUPHULLL
Owtan
yFyJUlaHauraH
reH
MYyXaHJIUCTUTHIA
MUUTATUIAUT aH
BEKTOD;
1a3Mua
BEKTOpHU-OETOHa,
ér JIHKnaru ren
&xu Oup Heua
reHJIapHU Oy
XWJIJIary TeHIIapH
oynMaran
OpraHu3Mra
YTKa3u0
1147051111701 ¢:)
KaTHaIIaguraH
Ia3Mua.

Common to all
engineered vectors are
an origin of replication,
a multicloning site, and

a selectable marker.

I'enorepanus-

PELUIIUEHT
reHoMura 0eroHa
TEHJIApHU
KUPUTULL EKU
OHOJIOTHK OOBEKT
TyKUMaiapuaa
I'€HETUK COFJIOM
COMAaTHK
XyKapajapHu
ouil €paaMuaa

Gene
therapy

Gene therapy is the

therapeutic delivery
of nucleic

acid polymers into a

patient's cells as a drug to

treat disease.
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HaCJINH

KaCaJUIMKJIApUHHU
JaBOJIalll.
I'enorun- acoc Genotype | The genotype is the part
r'eHJIAPUHHUHT (DNA sequence) of
tymiamu. Hpcwuit the genetic make up of
acoc— a cell, and therefore of an
OpraHU3MJIAPHUH organism or individual,
I TEHETUK which determines a
(upcwuit) specific characteristic
KOHCTHUTYITUSCUH (phenotype) of that
UHT Ba YHUHT cell/organism/ individual.
Oapua
ICHJIApUHHUHIT
MaXMYH.
I'enodona- OpTraHHU3M The gene The gene pool is the set
TypJiapu EKu pool of all genes, or genetic
MOMYJISASCUIAT information, in
U Xap XuJI FeHiap any population, usually
TypJAapUHUAHT of a particular species.
COHH Ba TapHXH.
IeTepo3uc — oup-Oupumaan Heterosis Heterosis, hybrid vigor,

KaTop
XyCyCHUsTIap Ba
Oenrunapu OunaH
(dhapKj1aHyBUH
OoILTaHFUY
[IaKJUIAapHA
YaTUIITUPHUIIT
HaTHXacuaa
naiao Oynraxn
OMPUHYM aBJIOJ]
JlyparajiapuHuH
T sIIITanI
KOOMITMSATUHHUHT

or outbreeding
enhancement, is the
Improved or increased
function of any biological
quality in
a hybrid offspring. The
adjective derived
from heterosis is
heterotic.
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OIIIHIIIH.

I'udpun- Ayparai-TeHeTHK Hybrid In biology a hybrid, also
KUXATIaH Xap known as cross breed, is
XHJI OyAran the result of mixing,
TypJIapHH through sexual
YaTUIITHPHUII reproduction, two
HATIKacHIa animals or plants of
XOCHJI OYJIran different breeds,
reTepo3uroTa varieties, species or
xuHCcH. OTa-oHa genera.[1] Using genetic
UPCHIA terminology, it may be
OenTHIapuHA defined as follows.
y3uaa
My KaccamJIaiTh
praH OpraHu3sM.
I'mnorene3 — | myprak xantacu | Gynogenesi | Offspring are produced
XyKalpajapuaaH S

YCHUMIIMK a0

OyuiI sxapaéHu.

by the same mechanism
as in parthenogenesis, but
with the requirement that
the egg merely be
stimulated by

the presence of sperm in
order to develop.
I'udaap- umJanap- Gifral A threads - of molds
3aMOypyF
TaHAaCUHU

TAlIKWJI 3TYBYU

oup €xu Oup Heda

XyxKanpaaaH
Xocu1 OViraH,
MHKPOCKOTIa
apaHr KypHuil

MYMKHUH Oyiran

UIIap.
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I'opmon
peuenTop
KOMILJIEKC-

TOPMOH Ba OKCHJI
PEIETOPUHUHT
OMPUKUIILIH,
TOPMOH TabCHPHU
amajira
OIIUIITUHUHT
OupuHYH
O00cKHUYH.

Hormone
receptor
complex

Connect hormone and
protein receptors, the first
degree of the influence of

the hormone

I'opmon
CTaTycHu

— OHTOr€HEe3/a
YCUMIIUK Ba
XalBOH TOPMOH
TU3UMUHUAHT
YMYMUU X0JIATH,

Hormone
status

The general condition of
the animal and plant
structure in ontogenesis

HecTtpykumst —

MOJJaTapHUHT
napyajaHul
opKaJiu
(bU3H0JIOTHK
baouMruam
NYKOTHILIHN.

Destruction

Loss of physical activity
by splitting substances

Jquauddepen
uus -

UXTHCOCTAIITaH,
OynmuHManuTrad
XyKalpatapHUHT
nuddepeHuusiiad
MacJaH
OynuHaéTran
KaJLTyC
Xy>Kaupalapura
auJIaHUI.

Differ

Jdunong —

Ma3Kyp Typra xoc
COHJIApHH
KypCcaTyB4YHu
TOMOJIOTHK
XPOMOCOMAJIAPHHU
HT UKKHWTa
TYIIaMu OusiaH
XapakTepJlaHyBUU
SAApPO, XyKarpa Ba
OpTaHU3M.

Diploid

Diploid cells have
two homologous copies
of each chromosome,
usually one from
the mother and one from
the father.

Auddepenun

AJall —

acocui Ba SHTH
Xocui Oynran
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XyKauparnap
opacuja,

ITYHUHTICK SIHTH

xocui1 Oyiran

XyKaupainap
opacuna hapk
ro3ara
KEJITUPYBYH
KapacHiap
KOMIIJICKCH.
JHK - T€30KCUPUOOHYK DNA Deoxyribonucleic acid is
JICWH KUCJIOTAIap a molecule that carries
MOJIEKYJIacH, most of the genetic
HYKJICOTUJIAP instructions used in the
(ameHuH, TyaHVH, development, functioning
IIUTO3MH, THMHH), and reproduction of all
ne30Kcupr003a known living organisms
Ba (hocdop and many viruses.
KHUCJIOTa
KOJIIUKJIapuaaH
TaAIllKWJI TOIITaH.
JHK dbepmeHTnap DNA Cell division is essential
pemmkanusic | tymiamu (JJHK | replication | for an organism to grow,
1 noJuMepasa, but, when a cell divides,
JMrasa Ba it must replicate the DNA
OormKaap) in its genome so that the
épnamuma JIHK two daughter cells have
HYCXAaCHHU XOCHII the same genetic
KHJIUII OPKaJIH information as their
YHUHT parent.
MOJIEKYJIaJIapUHU
NKKHWJIaHUIIN
(MKKM MapTa
KYTaninIm).
Enuk TM3uM — | Tamku MyXuT Closed A closed system is
ounaH ¢akar system a physical system that

SHEPrUst OpKajIu
aJIMAIlIMHYBYHU
THU3UM.

does not allow certain
types of transfers (such
as transfer of mass) in or
out of the system.
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Enumkox koMmIuieMeHTaap | Sticky ends DNA end or sticky
yuJjap - xoamaru JJHK end refers to the
MOJICKYJIACHHUHT properties of the end of
OWTTa UILIK YU a molecule of DNA or a
oymuo, recombinant DNA
SHJIOHYKJIea3aiap molecule.
Epramuia kecuod
OJIMHA/IH.
Uaentudukan | aiinan yxmarum, | ldentificatio | Identification in biology
us - TEHTJIAIITHPHUIII- n Is the process of
Moaa €K1 assigning a pre-
MUKPOOPTaHU3MII existing taxon name to an
ap Typu Ba individual organism.
XWIApUHA
aHUKJIaITa
KapaTHJIraH
TaJAKUKOTIIAP
TypH.
HNmmobuam3a | memOpananmapaa | immobilizat An immobilized
M (TYTIamn) Xyxaiipa, ion enzyme is an enzyme that
— dbepMeHTIapHU IS attached to an inert,
TYmaniaa insoluble material such as
dboiinagaHuIaaUr calcium alginate
aH (pU3MK Ba
KUMEBUH KAPAEH.

Nurudurop- TYXTaTyBUU- Inhibitor Enzyme inhibitor, a
dbepmeHTIap, substance that binds to an
daoyHruHu enzyme and decreases the
TYXTaTyBYH enzyme's activity
TaOuuii €xKu

CUHTETHUK MOJ1a
(cynpuit
OJIMHTaH).
Nuaykrop- HO(ao X0J1aTra Inductor inactive state of low
yTKa3aauraH mnact molecular weight
MOJICKYJTaInd substances.
MO,
Nuaykoms- bepmeHT Induction Enzyme induction is a

CUHTE3H, (pariap
PUBOKJIAHUIIN Ba

process in which
a molecule induces
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MyTalnusra
YXIlIaraHn
OMOJIOTHK
Kapa€HHU
Xapakarra
TYIIUPHIIL.

the expression of
an enzyme.

Nunumnanus-

MOJICKYJISIP
ouoJiorusiiaru
TPaHCIISALMS
KapaEHUHUHT
OupUHYN
OOCKUYH.

Initiation

The initial stage of the
translation process in
molecular biology

Nukyoauus-

YCTUPULI-MABIYM

IAPOUT/A,
xapoparia
MUKpPOOJIapHU
yIuiad Typui,
YCTUPUIILL.

Incubation

Cultivation. microbial
exposure at a specific
temperature

HNHoxyasar-

KYTTaU TUPUILLL
YCYJIN-TUPUK
OpraHu3MJIap,
Macajas,
MUKPOOPTaHU3MII
ap CyCIIEH3UCU
03yKa MyXHUTra
YTKa3uJIraHJaaH
KEHUUH STHTU
aBnoJ Oepaju.

The
inoculum

method of reproduction
of organisms,
microorganisms

HuTtpon -

T€HHUHT
TpaHCKpUOIMsiiIa
Ha€TraH “CykyHar

CaKJIOBUH
MPOIIECCUHT
xapaéauga PHK
MOJIEKYJIajgapu
axpanno
yUKaeéTrad Ba

KOJIOHJIap

MaBXYy/]I

OymMaraH KUCMHU.

Intron

An intron is any
nucleotide sequence
within a gene that is

removed by RNA

splicing during
maturation of the final
RNA product.

105


https://en.wikipedia.org/wiki/Gene_expression
https://en.wikipedia.org/wiki/Enzyme
https://en.wikipedia.org/wiki/Nucleic_acid_sequence
https://en.wikipedia.org/wiki/Gene
https://en.wikipedia.org/wiki/RNA_splicing
https://en.wikipedia.org/wiki/RNA_splicing
https://en.wikipedia.org/wiki/RNA_splicing
https://en.wikipedia.org/wiki/RNA_processing

Hcenkank XapOpaTHUHT Thermal
IIOKH HOpMaJIaH shock
OKCHJLIApH OILIUIIINTA proteins
(MUIO) - OpraHHu3M
TOMOHH/IaH
Xocu1 Oynaauran
OKCHILIAp.
KoMnuTeHuus XyXKaiipa, Competence In microbiology,
- TYKHUMa, OpraH Ba genetics, cell biology,
OpraHU3MHHUHT and molecular
UHAYIUPIIOBYH biology, competence is
TabCUPJIAPHU the ability of a cell to
KaOyJT KHJTUIIIH Ba take up extracellular
yHTa DNA from its
PHUBOXKIIAHUIIIUHH environment.
Y3rapTUPUIT
OpKaJIH
crienugpuk
TabCHUPJIAHHIIL
KommiemenTa PHK Ba yara | complement The two base-
P 3aHXKHP — | XaMKoOpJIMK yayH | ary chain | pair complementary chai
MOC KeJIaJurad ns of the DNA molecule
HYKJICOTHIJIAPHU allow for replication of
CHUHTE3JIaH yUyH the genetic instructions.
ol nananuIaIUr
an JTHK
3aHXHPIIapHIaH
oupu.
Karaaus- o3oniaHraH xaso | Catalysis Catalysis is the increase
TapKuouIa in the rate of a chemical
UIITHPOK reaction due to the
STaJUTaH participation of an
KHCJIOPOJIHUHT additional substance
OKCHIJTOBYHITUK called a catalyst
XYCYCUATHHH
OLITUPHIII
JInuraza-/IHK 3aHKUPHUIATH DNA ligase | DNA ligase is a specific
y3WJITaH KHCMHU type of enzyme, a ligase,
dbochoampupoor that facilitates the joining

XOCHJI KUJIHIIT

of DNA strands together
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Epnamma by catalyzing the
OMpIAITUPYBYH formation of
bepMeHT. a phosphodiester bond.
Jlurupaam — | JIHK#auar 6up Ligation the covalent linking of
3aHKUpAaru two ends of DNA or
Y3WIUII OPKAJTH RNA molecules, most
aKpallraH commonly done
acocjap using DNA ligase, RNA
opacuaaru ligase (ATP) or other
bochoaurdpup enzymes.
OOFJIapUHUHT
XOCHJI OYJIUIIN.
By nbopa tymToK
yWIapHU
OMPUKTHPUIIT
XoJutapuaa Ba
PHK Gornap
xocui Oyuimaa
XaM
KYJUTAaHWJIAIH.

JIuzuc- 3pub KeTuIl, Lysis Lysis refers to the
napyajaHuII- breaking down of
dbepmeHTIap, the membrane of a cell,
KHCJI0TajIap Ba often by viral, enzymic,

UIIKOpJIap or osmotic mechanisms
TabCUpUIA that compromise its
XyKalpasapHUHT integrity.
Imap4JajaaHuIly,
OakTepust
Xyxaunpacuaa
OakTepuodariap
HUHT KyITaiumu
HaTHXKacuga
YHHUHT 3pu0
KCTUIIIN.

Mapkep anekTpodopes Marker Genetic marker, a DNA

(AHK) - renuaa (DNA) sequence with a known
dbparmeHTIap location associated with a

YITaaMUHA particular gene or trait
AHUKJIallaa
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doitnananunagur

dH MAbJIYM
ymuamaaru [JHK
dbparMeHTH.
Mapkep ren — YKOWIamran Marker A marker gene is
KOUU gene a gene used in nuclear
aHWKJIaHTaH Ba biology and molecular
aHUK (DEHOTHUITHK biology to determine if
KYPHHHUIITA 3Ta a nucleic acid
T'CH. sequence has been
successfully inserted into
an organism's DNA.
MaTtpuua. 1) mabsrym Oup Matrix Matrix, the material or
TaHa (IIaKy) tissue between cells in
O0ynu0, yHra which more specialized
Kapal sHru structures are embedded
HIaKJIHUHT XOCHUJI
Oynuiu; 2)
(MoJyteKynanu
Oounosorusiaa)
JTHK Ba PHK
HUIUIapUHU
KOMIUIEMEHTIIAp
CHUHTE3JIaHUIIIN
Y4YH acoc
cudaTuga Xxu3mMar
KWJIQJUTaH Ba
HYKJICHH
KHuCJIoTallapaaru
a3oT
aACOCJIaPUHUHT
KCTJIUTH.
MeTtadoau3m- OpaJTHK Metabolism Metabolism is the set
aJIMAaIIUHHIII, of life-
SBHU sustaining chemical
MO ITaJTAPHUHT transformations within

XyXKaipa naura
TYLITaH BaKTUJaH
OXUPTH

the cells of
living organisms.
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MaxcynoTiiap
XOCHJI OVryHra
KaJap aJIaHUIIN;
KaTaboiu3M Ba
aHa0OoIM3M
JKapaéHu
WUFUHIUCH,
KOPOHFYJIUK/A
KeuyaJura
MeTabo0JIu3M-
MUKPOOPTaHU3MII
apHUHT (KUPMU3H
OakTepusiiap
Rhodospirillum)
KOPOHFHA a’po0
X0J171a YCHUII
XycycusTu. by
XYCYCHST
OakTepusiiapa
Hadac onuil
3aH)KUPUHUHT
KepaKJiu
KHCMJIapH
OoopauruaaH
nanoJiat oepaju.

MeTtaboautiaa MeTaboTH3M Metabolites Metabolites are the
p- Kapa€Hu1a XOCHIT intermediates and
Oynamuran products of metabolism.
MoJITaap.
Muxkpoopranu | xap gouM o6mpra | microbial A microbial colony is
3mJIap ydpaiuraH Ba colony defined as a visible
yIOIIMAacH- Oup-Oupu Onnan cluster of
OOFIHK X0Jaa microorganisms growing
AIaiAnTan on the surface of or
MUKPOOPTaHU3MJI within a solid medium,
ap OupJamMacu. presumably cultured
from a single cell.
Muxpodiopa- | xap xun typaaru | Microorgan | a collection of different
MHUKPOOPTaHU3MII Isms species of

APHUHT MabIyM

microorganisms living
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sIarm environment; avtoxenon
MYXUTHIArd microflora; microflora;
TYIIaMU; microflora; mud
aBTOXTOH microflora; normal
MUKpodIIopacy; microflora;
CyB microorganism;
MUKpodJIiopacu; microflora; soil
XaBO microflora; rizosfera
MUKpodJIIopacu; microflora.
OaTYnK
MUKpodIiopacu;
oJaraaru
MUKpOhIopa;
OpraHu3M
MUKpoIopacu;
KylumumM4a
MUKpodIIopa;
TYIPOK
MUKpodIiopacu;
puzocdepa
MUKpOhIIOpacHy.

Muuenannii- 3aMOypyF TaHa- Mycelium Mycelium is
3aMOYpYF, the vegetative part of
KyMJiaJaaH a fungus, consisting of a

IIYBJIACHMOH mass of branching,
3aMOypyFIapHUH thread-like hyphae.
T ycaauran
TaHacu 0ynuo0,
Ooup Ba Kyn
XyxKanpanu
umnyauap
(rud)nan nbopar.
Moaudukanm | mukpoopranusmi | Modificatio A modification is a
- apHUHT n change in the physical
(eHOTHTTHK appearance of

Y3rapulln, SbHU
XyKaupaHUHT
TE€HETUK
anraparjapura
aJ0Kazop

an organism (phenotype)
caused by environmental
factors.
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Oynmaras
y3rapuiuiap.

Mopddorenes —

opraH
(opraHoreses),
TYKUMa(TUCTOTEeH
€3) Ba
Xy)KaupaJapHUHT
(ruToreHes €xu
Xy>KalpatapHUHT
nuddepeHuusiiad
17000079
ITaKJUTAHUTIT
JKapacHU.
OpranusmiapHUH
T' PUBOKJIAHUTIIH
KapacHuaa
TU3UMIIAPHUHT
TabaKaJTaHUIIN.

Morphogen
esis

Morphogenesis is
the biological
process that causes
an organism to develop
its shape.

MyTarenes-

MyTareHes
Y3rapUIIHAHT
(MyTareHe3HHHT )
pyit 6epuriu-
OpraHu3M/a
ApCUn
y3rapuiuiap-
MYyTalUsJIADHUHT
BYXKYAra KEJIUII
*kapaéuu. by
Kapa€H acocua
upcuit ax00poTHU
CaKJIOBYH Ba
HacJra yrkasyBuyu
HYKJICUH
KHUCJI0Tanap
MOJIEKYJIACHUHHUHT
Y3rapuiiu €Taau.

Mutagenesi
S

Mutagenesis is a process
by which the genetic
information of
an organism is changed
In a stable manner,
resulting in a mutation.

MyTrarennap —

JIHK
MOJIEKyJIacuaa
MyTaIusIapHAHT
nano Oy

Mutagens

A mutagen is a physical
or chemical agent that
changes the genetic
material, usually DNA,
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4acTOTaJIapyuHU
OLLIMPYBYU OMUJL.
HNpcusatau
y3rapTUpyBUYUIIAD
-MyTauusiap
XOCHJI KWIYBYHU
¢duzukaBuii Ba

of an organism and thus
increases the frequency
of mutations above the
natural background level.

TaIIKWJI TONTaH
IOKOPH
MOJIEKYJISP

KHMEBUM
oMUJLUIAp;
MyTanus — TCH, Mutation A mutation is a
XpoMocoMaaaru permanent alteration of
HYKJICOTU] the nucleotide
U3YNJLIHK, sequence of
TCHOMHMHT the genome of
oupopTta an organism, virus,
OCJTMHUHT or extrachromosomal
y3rapuiimra Ba DNA or other genetic
yIIapHUHT elements.
aBjoJjapaa
CaKJIaHHuIIura
0JIN0 KeTyBYH
CIIOHTAaH Ba
AHIYLUPIaHTaH
Y3rapuiiu.
Humon - y €ku Oy Target cell | target cells are red blood
Xyxaiipa— ¢duTorapmMon cells that have the
peIeTOPHHA appearance of a shooting
TYTyBYH Ba target with a bullseye.
dbuTOrapMOHHUHT
KOHOCHTPAIWACH
y3raprasja
METa0O0IM3MHU
y3rapTupyB4u
XyKampa.
Hyxieun TypIH Nucleic Nucleic acids are
KHCJIOTAJIAp — | HYKJICOTHJIAp acids biopolymers, or
KOJIIUKJIapHIaH large biomolecules,

essential for all known
forms of life. Nucleic

acids, which
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TaOUHii
OupuKManap
(mosmumepiap).
Xyxaupa
MaF3UHUHT
ACOCHHU TaILIKUJII
kwiaau. Hyknenn

include DNA (deoxyribo
nucleic acid)
and RNA (ribonucleic
acid), are made
from monomersknown
as nucleotides.

KHUCJIOTAJIApHUHT
ukku Typu: PHK,
JTHK
XyKaupajlapHUHT
JIOMMUM
KOMITIOHCHTIIaApH [,
up.
Hoocdepa- onochepanu Noosphere The noosphere is the
Tabuar sphere of human thought
KOHYHJIapH
acocuua
OOIIKapHIll,
HWHCOH OHT'MHUHT
IOKOPH TapaKKUi
OTUIIHN
OpraHorenes yIommacaaH Organogene In animal
— YcaéTraH Kamryc Sis development, organogene
XyKaipanapuia sis is the process by
oprannap (wiaus, which the ectoderm,
OoNUIaHFUY endoderm, and mesoderm
Oaprap Ba develop into the internal
HUXO0JLIAP) XOCHII organs of the organism.
Oy Il Kapa€Hu.
O4YHK TH3UM — | TaIlIKd MYXUT Open the external environment
OwiaH sHEprus Ba | Systems and the energy and
Mopanap Ounax material exchange with
aJIMaIlIuHAIUTaH the system.
TU3UM.
O3uK moananapauar | food chain | A food chain is a linear
3aHKHPH- ailnanMa network of links in a food
XapaKaTu web starting from

producer organisms and
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ending at apex predator
species, detritivores, or
decomposer species.

O30H0JIN3- O30HHUHT Oxonolysis | The process of fixing the
WKKIJIaMYH Ba first and second carbon
oupamun 0zone connection
YIJIIEPOL
Oofnapura
dbuxcaTuus
KapacHu
Ilaprenorenes | acocHuHr ¢gakar | Parthenoge Parthenogenesis is a
- OHa XyXKakpa nesis natural form of asexual
reHJIapu reproduction in which
UIITUPOKH]IA growth and development
PHUBOKJIAHMIIIH. ofembryos occur
without fertilization.
IMnasmuga — ABTOHOM Plasmid A plasmid is a
peIUIMKalHsIIaHU small DNA molecule
mra Koaup, within a cell that is
TapKuOHIa physically separated from
peIUIUCHTIAPHA a chromosomal DNA and
HI OeroHa can replicate
T'CHJIAPWHH Ba independently.
oomka JJHK
N3YUNJIJIMTUHAU
TYTHII Ba
rédaomra
KUPUTHUIL
XyCyCHUSTHIa OTa,
HUKKH 3aHXXHWPJIIA
XAJIKaCUMOH
JAHK mnazmuj
BEKTOPH aCOCH.
IMoanageHuna TIOJTUAICHHIIT Polyadenyla | Polyadenylation is the
am — KHCTIOTa tion addition of a poly(A)
W3YHILTATHHUHT tail to a messenger RNA.
sykapuot PHK 3-
y4ura yHUHT
CHUHTE3U
TyraranuJiaH
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CYHI OMPUKHUILIN.

Mosmmionaust OpraHu3M Polyploid | Polyploid cells and organ
- rarIou I Isms are those containing
Xpomocomaap more than two paired
HUFHHIACUHUHT (homologous) sets
Kappaid OPTHILIN of chromosomes.
Ontad OOFJIMK
Oynran upcuii
y3rapyBYaHIIUK.
Ipoindepannu XyXaiipa Ba Proliferatio | The term cell growth is
- TYKAMaTapHUHT n used in the contexts
Kynaiuim uymu of cell development and
OnIaH XOCHII cell division
OynuIy. (reproduction).
IIpomoTop- TeHHUHT promoter | In genetics, a promoter is
TPAHCKPHUITLUACH a region of DNA that
OOILTAHHUIIIH Initiates transcription of a
YUyH jKaBoOTap particular gene.
KHUCMU.
IMponykiaeyc — ypyFIaHTaH Pronucleus A pronucleus is the
TYXyM XysKahpa nucleus of a sperm or
SJIPOCH. an egg cell during the
process of fertilization,
after the sperm enters the
ovum, but before they
fuse.
IIpoTon Maxcyc OKCHJIIap Proton A proton pump is
noMmnacu épnamuna pump an integral membrane
POTOHJIAPHUHT protein that is capable of
XyXaipa moving protons across
MeMOpaHacu a biological membrane.
OpKaJu yTHIII
KapacHU.
Iporomnacr MEXaHUK WY Protoplast Protoplast, initially
Ounan Eku referred to the first
bepmeHTIap human|citation
Epaamua needed] or, more
XyXaipanap generally, to the first
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KOOWFHIaH organized body of a
MaxpyMm species. In
KUAJIUHIaH, modern biology.
MeMmOpaHa
épaamuaa
HIAKJIMHU yIIIa0
TypyBYH
YCUMIIAK
XyxKaunpacu.
Ipodar OakTepus Prophage A prophage is
XpoOMOCOMacura a bacteriophage genome
YpHamras ¢ar inserted and integrated
reHomH. JInzoren into the circular bacterial
OakTepusIapaH DNA chromosome or
AIIUPHUHTaH, existing as an
IOKMalIuras extrachromosomal
IAKJIAArd plasmid.
MY bTaJAII
OakTepuodar.
Ipoueccunr | etwnuul xxapaéuu | Processing maturation
Perenepanmus- XyXaupanap Regeneratio cell recovery
TUKJIAHUIIIN. n
PexoMOMHAHT | TYypJU TCHIIAp Chimeric Chimeric genes form
reH — KOMIIOHEHTIapHU/ gene through the combination
aH TapkuO TOITraH of portions of one or
T'CH. more coding sequences to
produce new genes.
These mutations are
distinct from fusion
genes which merge
whole gene sequences
into a single reading
frame and often retain
their original functions.
PexoMOuHaAHT TypIH Recombina Recombinant
JTHK- MaHOanmapIaH nt DNA DNA (rDNA) molecules
onuuran JJHK are DNA molecules
KHCMJIapHJIaH formed by laboratory
uoopar JIHK. methods of genetic
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recombination to bring
together genetic material
from multiple sources,
creatingsequences that
would not otherwise be
found in the genome.

PexoMOuHanu
ﬂ_

KPOCCUHIOBEP
HaTHKacuja oTa-
OHaJIap
TeHJIAPUHUHT
KaunTa
rypyXJaHuIIH(Ta
OaKaJIaHMIIIN ).

Recombinat
ion

Penapauus-

JIHKHuHr
CUHTE3U BaKTUIA
XamJia xap Xui
¢bu3uK Ba
KUMEBUN
oMusIiap
tabcupuga JHK
MOJIEKYJIacu
y3uJIUO KOJITaH
€K1
[TUKaCTIaHTaH
MOJIEKyJIaTapHU
Ty3aTHIIra
Oyaran
XyKaupajJapHUHT
Maxcyc
Bazudacu.

Repair

DNA repair is a
collection of processes by
which a cell identifies
and corrects damage to
the DNA molecules that
encode its genome.

Penpeccus-

reH
DKCHIPECCUACUHHI
Ba €XyJ yIIaHra
TaAJTY KU
dbepmeHt
CUHTE3MHU
TYXTaTHIII
MEXaHU3MH.

Repression

Expression of the gene

and the mechanism of

recovery of enzymatic
synthesis

Penpeccop-

MabJIyM
oneponaa PHK

Repressor

A repressor is a DNA- or
RNA-binding protein that
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CUHTE3UHU inhibits the expression of
TYXTaTaura one or more genes by
OoIIKapyBYH binding to the operator or
OKCHIL. associated silencers.
PecTpukrasan KECYBUH Restriction A restriction
ap - dbepmeHnTiap, enzymes | enzyme or restriction end
PECTPUKIIHS onuclease is an enzyme
bepMeHTIapH, that cuts DNA at or near
JTHKHu Mabaym specific recognition
oup nucleotide sequences
HYKJICOTHIJIap known as restriction
KaTopuia sites.
Kecaauran
dbepmentiap. ['en
MYyXaHJIUCJIUTuaa
KYJUIAaHWIAUTaH
BOCHUTA.
Caiit- YpuH, Location, location of a
YKOMITaHHIII- Site- point mutation in the
reHap gene map
Xapuracuaaru
HYKTaJI1 MyTalluAa
YPHH.
Cermenr- Kapik, OyiaK. Segment- snippet
Cejleknus- TaHJIAII-XalBOH, Selection- new strains of
YCUMITHK Ba microorganisms
MUKPOOPTaHU3MIJI
APHHUHI JAHT'HU
30TJ1apy, HaBJIapHu
Ba IITaMMJIapUHHA
sipaTUI yCYJIH.
CKpuHUHT- outTa Screening | Before switching on the
XyXKaipanan contents of a clone of the
KJIOH OJIMII MY JIH candidate chart
owan smeshannye population
MHUKPOOPTraHU3MJI of microorganisms po

ApHUHT apaJiall
MOIMYJISALUSACHIAH
KEpParuHu

points.
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aXpaTuIL.

CyoOcTpar-

03yKa MYXHUT-
MHUKPOOPTraHU3MII
APHUHT YCHUILU
Y4YH Kepak
OynraH o3yka
MYXUTH.

Substrat-

Pitatlnaya consistently
dlya microorganisms
kultivirovanie

TepMmoauHamu
K TH3HM

KanTa XOCHUJI
KWJIAILL, TYTIJIAII
Ba (poitmaianuII
XyCYCHSITUTA ATa

¥3apo OOFIMK

AJIEMEHTIIap

KOMIIJICKCH.

thermodyna
mic system

| Properties sobratat
complex elementnye

Tpaucaykuust

O6aktepuodarnap
épnamua
TE€HETUK
MaTepUaHU
JIOHOD
XyKaupaJaH
PELUNNEHT
XyKaipara oiauo
YTUIL.

Transduktsi
ya-

Perevesti retsipientnyx
candidate trace donornyx
candidate s pomoshchyu

bacteriophage

YabTpaduiabt
panus -

KOJIJIOU]T
3appavanapHu
aXXpaTHUILI
KapaCHUIUp

Ultrafiltrats
lya

The process of selection
of the colloidal particles

daraap-

BUpYCIIap.

Fag-

Virus

denorun-

OpTraHU3MJIApHUH
T pUBOKJIAHUIITN
»Kapa€Hua ro3ara
KeJIraH XaMMa
OeJiru Ba
XyCyCHUATIIap
UUFUHINCH.

Phenotype

Sum Properties signs
during development of
the organism processes

depmenTep-

anpum
XOMallEJIapHU
MHUKPOOPTraHU3MII
ap €épaamuaa

Fermenter-

Apparatus for
fermentation of certain
raw materials using
microorganisms
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OWKFUTHIL YUYH
UIUTATUIIAIUT aH
XaMMa TOMOHHU
0epk ac600.
depmeHTIap- buomnoruk Enzymes biocatalyst
KaTaau3aTop
durtoasekcun | reHotunuk Ba | phytoalexin | Genotype and the actual
Jaap — peai S components
KOMIIOHEHTJIApH.
doTocuHTE3- EpyFimK Identification of the
DHEPTHUSACU organic substances CO2
UIITHPOKUIA in bacteria, some algae
YCUMITUKIIAP, with light energy
CyBYTJIapH Ba
anpuMm
OakTepusap
XyKanpaiapuaa
CO, naH oprasuk
MOAIAJIAp XOCUII
Oyui sxapaéHu.
dparmMeHrJiap rapuasnap, Fragments Part
KHCMIIap.
XeMOCHHTE3 arpuMm xemosintez Class pitaniya
MUKPOOPTaHU3MII spetsificheskimi dlya
apra xoc 0ynraH microorganisms
O3UKJIAaHUII TYPH. opredelennyx
XpoMocomaJa JIHK Ba Chromosom | The genetic structure of
p- OKCHIIIapaH es the core protein and
nbopar xyxamnpa DNA
SIPOCUHU
T'€HETUK
CTPYKTypa
XOCHJIacu
HenTpudyra- | axparkud,asanut | Tsentrifuga Separator, analytical
uK (JtabopaTopusi) - (laboratory) Separator;
KpaTKHY; vibration Separator;
TeOpaHyBYH horizontal Separator; and
KpaTKHY; evaporating Separator;

120



TOPU30HTAI
KpaTKUY;
OyFIaHTUPYBYHU
KpaTKUY;
YYKTUPYBYU
aXKpaTKUyY;
TUHIUPYBUU
aXpaTKhyY;
npenapaTus
AXpaTKUY; y3-
Y3UHU
Oymaraauran
QXKPATKUY;, CY3HIII
nynu ounax
AHIUIainurad
AXpaTKUY; Kyl
oyumIIn
AXpaTKuy; yTa
Te3 alJlaHagUTraH
KpaTKHY;
TabakanalmTHUPyB
4yu, TaQOBYTIU

Mazur Separator; Stir
Separator; Preparation
Separator; self-released
Separator; swimming,
working through the
Separator; Separator for
the most part; very
quickly turn into
Separator; differentiated
divergent Separator.

KpaTKUY.
HuTo3un- JIHK Ba PHK Ctosine he Fundamental
TapKuOuIa pyrimidine in DNA and
oynran RNA
MUPUMUINH
acocu.
JHePrusiHuHT SHEPTUSHUHT Energy Parcel Energia via
MHTPANUsIAH JIOHOpAAH migration | stolknovenie s donor or
17011071 aKuemnropra acceptor
TYKHAIIyB WYJIN
Owtan
Y3aTUIIUIIH
Daexrpodope | snextp maiinonn | Electrophor | Allocate particles move

3

épnamua
apajalnMaJlapHUH
r Oup KolgaH
WKKWHYH KOUTa
VTHUILIH,

esis

mixtures from one place
to another using an
electric field
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