\

X -
2 YTETEEI=A L\ CKEe [/ ATTIATTIAHA \/ P
s apdr ¢ AN» VI'C ] A VIL A 11 \irid Y oriboege¥rrr-oltl

5> Shear i i e

Mouiekynanblk OMOJIOTHUS dKIHE F'eHETUKA Kadeapacsl

COX

TakbIpblObl: ['€HETHUKAIBIK HHAKEHEPUS HET13epl

Opsbiaparan: Axmenosa C.M
111 Tort JKM®D
Texcepren: Typicoekosa I11.E

Kaparanzsr 2010 x




Ma3MyHBI

® Kipicne
© Herisri 0eJ1im:
® ['eH HHKeHEePHUSICHIHBIH MAKCATTaPbI
® I'eH MH:KeHepHsiCHI IIEMIETIH Maceieiep
® I'enai aay KoJaapbl.
® Tpancrenos
® lenaik Tepanus
© KopbITBIHABI
© TlaipajgaHbLIFaH daeOuerTep Ti3iMi




[ 6H MHKEHEPHUSCHI - MOJIEKYJIAPJIBIK OMOJI0TrMSTHBIH
KaHa cagachl. O J1a00pOTOPUSIIBIK JAIC APKBLIbI
reHEeTHUKAJBIK KyHeJep MeH TYKbIMbI 63repreH
OpPraHu3Mep/i aay KoJAbIH KapacTbhipaabl. I'eH

HHKEHEPUACHIHBIH Malaa 00J1ybl FeHeTUKAHBIH,
OMOXUMHUSHBIH, MUKPOOHOJTOTUAHBIH KIHE
MOJICKYJISAPJIbIK OMOJIOTUSIHBIH KeTICTIKTepiMeH
0aMJIaHBICThI. | eH MHIKeHEePUIChl OPraHU3MHIH
0araJibl KaCHeTiH caKTall KaHa KoiMal, OFaH KaHa
opi caHaJbl Kacuet Oepeni. “HUHxeHepuss” KypacTbIpy
aerenal oLgipeni.




I'eH MH)KEeHePUSICHIHBIH JAYHHere KeJreH yaKbIThI
1972 xkbla aen ca”ajgaabl. Coua kblibl AKII-ta 11
beprrin TOOBLI ajram per npooupkama ym TYpJi (
MAaUMBbLIABIH SV 40 OHKOreHAIK BHPYCHIHbIH TOJIbIK

reHOMBbI, 3 OaKkTepuo@arbIHbIH T'€eHOMbIHbIH O6Jileri
xKoHe E coli (imek TasgsKImachl) JaKTO3aJbIK OIEPOHHbIH
redi) MuxkpoopranusmMHuin JHK-HbIH (pparMeHTTEpiHECH
kana ruopuarik J1HK kypacreipael. Kinerkaaa skymeic
icrer ajarbiH ruOpuaTik JIHK — Hb1 1973 Kbl ajgraiu
per C.Ko3n, [1.Xeauncku meH I' boiep KypacTbIpabl.




[ eHAOIK NHXeHepua

[ endix uHsicenepus
- PCKOMOMHAHTTHL

JIHK-nmapapl

Kacarl, oJapbl
Oacka Tipi
KJICTKajapra
CHI'13Yy/I1 auTaJibl.




MaceJIepl

I'enai XUMHUAJIBIK HeMece (PepMEHTTi KOJIIaHY K0JIbIMEH
CHHTeE3/1eY.

op TYpJii opranu3mMHed ajabiHran IHK ¢pparmerrepin 0ip -
OipiMeH KaJFacThIpy.

bereH renai ;kana Kierkara BeKTopJbiK JIHK apKbuibI
KETKI3Y 2KOHE 0JIapAbIH KbI3METIiH KajJaraJay.

KiieTkara 00TeH reHji eHrisy.

beTeH renra ue 00JIFaH KjeTKajJapabl
TaHaan 061N a1y KOJJAAPbIH ally.




[ eH11K MH)KCHEPHUSHBIH MAKCaThI

PexomOuHanTThl JIHK TYpiHae aTKapaTbiH KbI3MeTi
0eJICeH/Ii TeHETUKAJIBIK KYPbLJILIMIAAPABI sKacal, 0Japabl
0ackKa KieTKajJiapra TacbiMaJiiay.

PexomOuHanTThl JIHK - J1apabl KjIeTKara eHrizy d/1iciH
KeTe 3eprrey.

EHrizuIreH kjerkaaa renaepaid KajJbInThbl
IKCNPECCUATIAHYBIHA JKAFAAH TYFbI3Y.
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JKacannwel
OICIICH ally
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Knerkansl JIHK-maH Tikenen kecin

aJ1y 91C1

I'eH MHKeHePUSIChIHBIH anraI%ILKLI AaMy Ke3eHiHae
KosaaubLIAbI. beariil opranusmuin J{HK-cbIH TYresimen
9P TYPJIi pecTpUKTA3aJJapMeH Y3ill, dp TypJai
(pparmenTTep aJabiHAbI. OHBIH KJeTKara Kipe ajy YIIiH
OHBbI IUIA3MHUAAJIAPMEH Kajarauabl. bip miuasmaauaa
KypambIHaa 0ip HeMece OipHeme JIHK ¢pparmenTi
Oosaabl. OmaH COH MJIa3Maauaajgap OaKkrepusira eHriziiui.
HoTuxkecinge 0akTepus KJIACTKACBIHBIH P KallCbhIChIH/A
0acKka opraHusM reditid 0ip Typi 0osabl. OcbIHIaH P
TYpJ1i 00TEeH reHaepi 0ap 0akTepust KJIeTKAJIAPbIHBIH
’KUBIHTBIFBIH “IeHaep 0aHKI” HeMece “reHaep
KiTanxaHachbl” el aTauabl..
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XUMHUAIIBIK )KOJIMEH CUHTE3IECY

bya aaicti anrram per 1969 xbliabl I.Kopana enrisres. bipaxk
0J1 AJIFAH I'eH KJIeTKaJAa emdip KbI3MeT arKkapa ajamaabl. Oran
TeK HYKJIEUH KbIIIKbUIAAPBIHAAFbI HYKJICOTHATEPAIH
OpPHAJIACY TIPTIOIH AHBIKTAFAHHAH KeiliH FaAaHA MYMKIHAIK
Tyabl. bya spicrepai tankan 1. Ixuniasoept nen @.CruHrep.
OJu1ap agaMHBIH 6CYy I'eHIH OaKkTepusiiarbl 0acKa reHHiH
MPOMOTBIPBIHA KAJFACTHIPHII, JIA3MUAA APKbLIbI 0aKTEepus
KJeTKacbiHa eHri3ai. HoTukeciHae 0aKTepussHbIH OIp
KJIETKAChI 3 MJUIH- FA JIeliH alaM CAMOTOTPONMH MOJIEKYJIAChIH
Kacau aJarbiH 00J1Abl. AJaM MHCYJIHHIHIE OCHI KOJIMEH
O0aKTepUsAra eHri3ijireH 00/J1aTbIH.
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JKacannpel amic

K. Utanypa, I.boiiep Oy ogicTiH Herizin caaymbLiap. Keaemi 584
HO aJJaMHBIH 6CY TOPMOHBbI Ka3ipri Ke3/ae :xKacaHAbl JKOJIMEH
AJIBIHFAHAAHPABIH €H Y3bIHbI. OJI IIIeK TAAKIIACLIHAA TPUNTO(DAH
OINEPOHBIHBIH MPOMOTOPBIHBIH 0aKbLJIAYBIH/IA
PeIMKANUAIAHATHIH IJIa3MuUAara eHrizijyal. IpoMmoropabiy
UHAYKUHUSAJIAHYBIMEH AJbIHFAH XMMEPJIIK IIasMaanuaamMex
TpaHchopMalUAJIAHFAH

E. Coli kierkajgapsl 0ip KjeTKara makKaHaa 3 MJIH-Fa KYbIK
aIaMHBbIH 6CY TOPMOHBIHBIH MAJIEKYJIAJAapbIH oHaipai. OJ
TIKIPUOE KYy3iHAe TUNO(PU3IH AJIBIN TACTAFAH erey KyipbIKTapaa
JdJIeJIJICHTeH/IeH, KbI3METI JKAaFbIHAH AJaMHBIH 6CY TOPMOHbIMEH
TOJIBIK YKCAC €KeHIH 0aMKATThI.



TpaHcreHes

backa renomra 0e/riji 0ip reHOMHaH aJILIHFAH HeMece
KacaHIbl TYpAe KYPbUIFaH reHaepai IKCIEePUMEeHTANb/IbI
TAaCBIMAJIAAY — MPaHCc2eHo3 Aen artajaaabl. | eHoMbI 06J1eKk reHaep
EHI3LINeH a¥3ajiap TPaHCreHal aen arajaaabl. TpaHncrenai
KaHyapJapabl a1y Kasipri Ke3jae »kakcol Jambirad. Ke3 Kkejrex
reHre perreyuli 3J1eMeHT Tayblll, OHbIH KaJaybl 00UbIHIIA, KAl
OPraHaa ’KyMbIC iCTeH aJaTbIHBIH KOCIAPJayFa 001a/bl.
Ocbuiaiia THIIIKAHHBIH YPBIKTAHFAH AHAJIBIK KJIETKACBIHAA
aIaMHbIH CAMOTPOIUH I'eHIH €HIi3y apKbLJIbI aJbII THIINIKAHAAP
AJILIH/bI.
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[eHaIK Tepanud

I'eHOTEepanusAHbl KJIMHHMKAJBIK NPAKTHKA/AA
ajgram cdT1Ti Kosipany 1990 :x. AKII-ta icke
ACbIPbLIADI. AICHO3UHIE€3aMHUHA3AHbI
KOATAUTHIH N'eHHIH aKyaJAbIFbIHA 0AMJIAHBICTHI
HMMYHOTANIbLIBIKTHIH KypamMa TYPiHEH
3apaan IIeKKeH  0ajara  oCbl  T'€HHIH
3aKbIMJIAHOAFaH KOLIIpMeCIH eHri3ai. AypyaaH
AJIBIHFAH KJETKaJapaAbl nNpooupkaaa ecipim,

PEeTPOBUPYCTHIK BEKTOPAbIH KOMeriMeH
3aKbIMJAaHOAFraH aICHO3UH/1e3aAMUHA3AHbIH
reHiH aypy OaJIaHbIH KJIETKAChIHA

OPHAJIACTBIPHII, OPHBIHA KAaUTApPFaH.




Pak iCikTepiH eMaereHae KosgaHbUlyblHa Mbican




[eH — HMHXXCHEPIIK 9JICHEH eMJeyre OO0JaThiH
aypyJaapablH CKIHIIII TOOBI KOpJIaHFaH
ME30COMAJIbIK aypyJap. Ka3ipri KE31E
TPAHCICHE3/I1H KOMETrIMEH aJaMHBIH OH IIaKThbI
aypybIH emjeyre 0onaabl. I €H MHXEHEPUSIChIHBIH

Kaz1pri Ke3JIeTl MAaHBI3JIbI IIPAKTUKAIBIK
KETICTIKTEPIHIH O1p1HE, TAArHO CTUKAJIBIK
mpenaparTapbl )Kacayabl )KaTKbI3yra 00J1a/Ibl.




KOPBITHIHAbI

['eH MH)KEHEPUACBIHBIH 9/ICTEPIHIH aIIbLTYbI
OMOTEXHOJOTHUSIFa JIET€H epEKIe OHHIPIC TYPIHIH AYHHUEre
KeJTy1HE BIKIAJ jKacal OTeIp. ['eH HHKEHEPHUSIChI
MOJICKYJISIPJIBIK, OMONOTHUSHBIH OICTEPIHIH HET131HAC
AYHMEre KeJIreH TeXHOJOTUsIap CaH KWkl cajajapaa
nangaJaHblUIagbl, MbICAJIbI, aTAMHBIH KOHE KaHyapJiap/ibIH
TYKbIM KyaJIaThIH aypyJiapblH JHArHOCTHUKAJIAY,
KPUMHHAJIICTHKA JKSHE ITHOrpausi, IapyallblIbIKKa
Maiassl )KoHe OMOJIOTUAIIBIK OCIICEH Il 3aTTap, TPAaHCTEH/I1
OCIMJIIKTEp MEH JKaHyapJiap IIbIFapy, OyTIH OpraHu3M/l,
Oprasjiap/ibl HEMeCe KeKe KIeTKalap/abl KJIOHAAY.
bonamlakra reH HHXCHEPHSChI KOITCICH TYKbIM
KyaJIalTBIH aypyapibl O0IabIpMayFra MyMKIHIIK Oepyl
MYMKiH.
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