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[ 6H MHXCHEPUSICHI - MOJEKYJISPJAbIK OMOJ0TrMIHbBIH
KaHa cagachl. O J1a00pOTOPUSIJIBIK JAIC APKBLIbI
FeHeTUKAJBIK KYyleJep MeH TYKbIMbI 63repreH
OpraHu3M/epal ajay KoJabIH KapacTbipaabl. I'eH
HHKEHEPUACHIHBIH Malaa 00J1ybl FeHeTUKAHBIH,
OMOXUMHUSHBIH, MUKPOOHOJIOTUAHBIH KIHE
MOJICKYJISAPJIbIK O0MOJIOTUSIHBIH KeTICTIKTepiMeH
0alMJIaHBICThI. | eH MHIKeHEePUSIChl OPraHU3MHIH
O0araJibl KacHeTiH caKTall KaHa KoiMal, OFaH KaHa
opi caHaJbl Kacuet Oepeni. “HUHxkeHepuss” KypacTbIpy
aerenal olgipeni.
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I'eH MHXKeHePUSACHIHBIH AYHHEre KeJIreH YakbIThl 1972
Kbl aen caHajgaabl. Coa Keliibl AKII-Ta I1.beprrin
TOOBI AJIFAII PeT NPodMpKaaa yul TYPJi ( MAMMBLJIIbIH
SV 40 OHKOreHIiK BUPYCHIHBIH TOJbIK I'¢HOMBbI,
OakTepuodarbIHbIH TeHOMbIHBIH Oo6Jieri :xdHe E coli
(imek TasgKIIACHI) JAKTO3AJbIK ONIEPOHHBIH I'€Hi)
MUKpoOpranu3MHuiH JJHK—HbIH (pparMeHTTEpPiHEH KaHA
ruopuarik JHK Kypacreipasl. KieTrkaga :xymsbIc icTei
ajgarbiH rHOpuaTiK JIHK — Hb1 1973 Kbli1b1 aaram per C.
Kosn, [I.Xeauncku meH I' bouep KypacTbipasbl.
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reH,EI,IK NHXeHepus

[ enoix

UHIICCHEPUSL -
PEKOMOWHAHTTHI

JIHK-nmapapr
Kacarl, oJIap.ibl
Oacka Tip1
KJICTKaJIapFa
CHI'13Yy/I1 alTagpbl.




MaceJIepl

I'eHal XMMHUSJIBIK HeMece (pepMEHTTI KOJIJIaHy
7KOJIBIMEH CHUHTE3/IeYy.

OJp TYpJi opranu3MHeH ajbiHFaH JTHK
(pparmerTepin OIp - OipiMeH KaJIFACTBIPY.

boTteH reui xxana kjaerkara BeKTopJblK JTHK
APKBLIbI )KETKI3Y sKIHE 0JIaAPAbIH KbI3METIH
KajaraJjay.

Kiierkara 06TeH reH/ai eHrisy.

boeTeH reura ve 00JFaH KJIETKAJAPIAbI
TaHAaMn 06JIiI aJay KOJJAAPbIH aImy.



[ eH11K MH)KCHECPHUSHBIH MAKCaThI

. PexomOunantThl JJHK TYpiHae aTKapaTbiH
KbBI3METIi 0eJICeH Il TeHeTHKAJBIK
KYPBLIbIMAAPABI 2KAcCaIl, 0JapaAbl 0acKa
KJIEeTKAaJapra TacbIMaJjiay.

2. PexomOuHanTThl JIHK - J1apabl KieTKara eHrizy
JMICIH JKeTe 3epTTeY.

3.  EHriBuIreH kjerkajaa reHaepaiH KaJabINThl
IKCNPECCUATIAHYBIHA JKAFAaH TYFbI3Y.
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- Knerkans! JIHK-nan Tikenen kecin
ATy 9JI1Cl

I'eH MHKeHEPHUSCHIHBIH AJIFAIIKbI 1aMy Ke3eHIH/1e
KosaaubLIAbI. beariinl opranusmuin JIHK-cbIH TYresimen
9P TYPJIi pecTPpUKTA3aJapMeH Y3ill, dp TypJai
(pparmenTTep aJabIHAbI. OHBIH KJeTKara Kipe ajy YIlIiH
OHBbI IIA3MHUAAJIAPMEH Kajarauabl. bip miuasmaauaa
KypamMbIHaa 0ip HeMece OipHeme JIHK ¢pparmenTi
O0osaabl. OaH COH MJIa3Maauaajgap OaKkrepusira eHriziiai.
HoTuxkecinge 0akTepus KJIACTKACBIHBIH P KalCbhIChIH/A
0acKka opraHu3sM redifid 0ip Typi 0osabl. OcbIHIAaH P
TYpJ1i 00TEeH reqaepi 0ap 0akTepusi KJIeTKAJIAPbIHBIH
"KUBIHTBIFBIH “IeHaep 0aHKI” HeMece “reHaep
KiTanxaHacbl” Jaen arauasbl..
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XUMUSIBIK )KOJIMEH CHHTE3/Iey

@ by aaicti anrram pet 1969 xpiabl I'KopaHa enrisreH. bipak
0J1 a/IFaH r'eH KJIeTKa/ja emdip KbI3MeT aTKapa aaMajbl. OraH
TeK HYKJ/IEMH KbIIIKbUIJaPbIHAAFbI HYKJ/I€0TUATEP/IIH
OpHaJIacy TIPTi0iH aHbIKTaFaHHAH KeHiH FaHa MYMKIHJAIK
Tyabl. bya apicrepai tankad . /Dxunbo0ept nen @.CaHrep.
Onap afiaMHBIH 6Cy I'eHiH 0aKTepusAAarbl 0acKa reHHIiH
NPOMOTBIPbIHA XaJ/IFacThIPhII, IVIa3MU/ja apKbLIbl 0aKTepusi
KJIeTKacbIHa eHri3fii. HaTmwxkeciHae 0akTepusiHbIH 0ip
KJIeTKachl 3 MJIH- Fa JIeliH ajjlaM CaMOTOTPOIIUH MOJIeKY/IaCbIH
»Kacad anatbiH 00/14bl. AJJaM UHCY/THHIH/E 0ChI XKOJIMEH
OakTepusAFa eHri3isired 00/1aTbIH.
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JKacaHIbI 9/11C

@ K. Uranypa, I'.Boiiep 0y agicTiH Heri3iHn canymbuiap. Kenemi 584
HO aflaMHBIH 6CYy FOPMOHBI Ka3ipri Ke3je >xacaH/bl XK0/JIMeH
a/IbIHFaH/AAHPABIH eH y3bIHbI. QU1 ilIeK TasgKIlacblHAAa TpUnTodaH
ONepPOHBIHBIH MPOMOTOPBIHBIH 0aKbl/IaybIH/ia pPen/IMKaljia/IaHaThIH
n/1asMujara eHrisiifi. [IpoMoropabIH HHAYKIMA/IAHYbIMEH
a/IbIHFAH XUMepJIiK IUIasMajujaMeH TpaHchopMmalusi/iaHFaH
E. Coli k1eTkaapsl 0ip KjieTKaFa IIaKKaHAa 3 M/IH-Fa XXYBIK
a/laMHbIH 6Cy rOPMOHBIHBIH MaJleKy/la/lapbiH eHAIpAL. O Taxipuode
XKY3iHJe runo(usid ajbin TacTaraH erey KyipbIKTapja
AdJie/IieHreH/ieH, KbI3MeTi )KaFbIHAH aJJaMHBIH 6CY rOPMOHBbIMEH
TOJIBIK YKCacC eKeHiH 0alKarThbl.



TpaHcreHes

backa resomra 0eiriji 0ip reHOMHaH aJILIHFAH HeMece
KacCaHIbl TYpAe KYPbUIFaH reHaepai IKCIEePUMEeHTAIb/IbI
TAaCBIMAJIAAY — MPaHCc2eHo3 Aen aTtajaaabl. [ eHoMbI 06J1eK reHaep
EHI3ITeH a¥3ajiap TPaHCreHal aen arajaaabl. TpaHncrenai
KaHyapJapabl ajqy Kasipri Ke3jae »kakcol Jambirad. Ke3 kejrex
reHre perreyuli 3J1eMeHT TaybIll, OHbIH KaJaybl 00UBIHIIA, KAl
OPraHaa ’KyMbIC iCTeH aJaTbIHBIH KOCIAPJIayFa 001a/bl.
OcpL1aiilia THIIIKAHHBIH YPBIKTAHFAH AHAJIBIK KJIETKACBIHAA
aIaMHbIH CAMOTPOIIMH I'eHIH €HIi3y apKbLJIbI aJbII THIIMIKAHAAP
AJILIH/bI.
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[ eHOIK Tepanus

I'eHOTepanusAHbl KJIMHUKAJIBIK NPAKTHKAAA
agram cdTTl Kouaaany 1990 :x. AKII-ta icke
AChIPBLIABI. AICHO3UHIE3aMHUHA3AHbI
KOATAUTBHIH NeHHIH aKYaJAbIFbIHA 0AUJIAHBICTHI
HUMMYHOTANIIbLIBIKTHIH KypaMma TYPiHEH
3apaan EeKKeH 0aJjara OCBI reHHIH
3aKbIMJIAHOAFaH KOIUIPMECIH eHri3ai. AypyaaH
aJbIHFAH KJIETKAJapAbl NpooupKaaza ecipinm,
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PETPOBUPYCTHIK BEKTOPIAbIH KOMeriMeH
3aKbIMJIAHOAFaH aICHO3UH/1e3aMUHA3AHbIH
reHiH aypy O0aJIaHbIH KJIEeTKAaCbIHA

OPHAJIACTHIPBII, OPHBIHA KAMTAPFaH.



Pak iCikTepiH eMmaereHae KosgaHbUlyblHa Mbican



[eH — HMHXXCHEPIIK 9JICOECH eMJIeyre OO0JaThiH
aypyJaapabIH CKIHIIII TOOBI KOpJIaHFaH
ME30COMAJIbIK aypyJap. Ka3zipri KE31€
TPAHCICHE3/I1H KOMETIMEH aJaMHBIH OH IIaKThbI
aypybIH emjeyre 0oiaabl. I €H MHKEeHEePHUSIChIHBIH
Kaz1pri Ke3JIeTl MAaHBI3JIbI IPAKTUKAIBIK
KETICTIKTCPIHIH O1piHE, TAArHO CTUKAJIBIK
mpenaparTap/bl )Kacay/bl )KaTKbI3yra 00J1a/1bl.
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= KOPBITHIHAbI

['eH MH)KEHEPUACHIHBIH 9/[ICTEPIHIH aIIbLTYbI
OMOTEXHOJOTHUSIFa JIET€H epEKIIe OHHIPIC TYPIHIH AYHHUEre
KeJTy1HE BIKIAJ jKacal OTeIp. ['eH HHKEHEPHUSCHI
MOJICKYJISIPJIBIK, OMONIOTHUSHBIH OICTEPIHIH HET131HC
AYHMEre KeJIreH TeXHOJOTUsIap CaH KUkl cajajapaa
nagaaHblIaAbl, MbICAJIbI, aTAMHBIH KOHE KaHyapiiap/ibIH
TYKbIM KyaJIalThIH aypyJiapblH JHArHOCTHUKAJIAY,
KPUMHHAJIICTHKA JKSHE ITHOrpausi, IapyallblIbIKKA
Mai1asIbl JKoHe OMOJIOTHUAIIBIK OCIICEH 11 3aTTap, TPAaHCTEH/I1
OCIMJIIKTEp MEH JKaHyapJiap IIbIFapy, OyTIH OpraHu3M/l,
Oprasjiap/ibl HEMECe KeKe KIeTKalapabl KJIOHAAY.
bonamnraxra reH HHXCHEPHSChI KOITCICH TYKbIM
KyaJlalTBIH aypyapibl O0IabIpMayFra MyMKIHIIK Oepy1
MYMKiH.
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Hazap aymaprangapbiHbI3Fa
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