OJI-OAPABU ATBIHAATBI KA3AK ¥JITTBIK YHUBEPCUTETI
BUOJIOI' A XKXOHE bBUOTEXHOJIOI' A GAKVYIJILTETI
MOJIEKVIJIAJIBIK BOJIOI'MA )KoHE 'EHETHUKA
KA®EJIPACHI
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I eHeTHKAJIBIK MHIKECHEPUS

JHOPIC 1. TEHETUKAJIBIK MTHXEHEPUSA ITOHIHE KIPICIIE

JIekTop: PhD, KaybsIMaacThIpbUIFaH
npodeccop Tainmakosa C.M.



AKocnap

[ eHEeTUKATIBIK MHKEHEPUSAHBIH JIaMY TapUXbl

[ eHETUKAIIBIK MHKECHEPHUSHBIH 1aMYybIHBIH aJIFbl [IIAPTTAPbI

JIHK TyKbIM KyasiayIiibl MaTepuall €KEeHITTH aHbIKTaFaH KJIaCCUKAJIBIK YKCIIEPUMEHTTED:
[ pudput sxcnepuMeHTI

OBepH, Makineon xxoHe MaKkkapTH SKCHEPUMEHTI

Xepiy MeH Yeln3 dKCIepUMEHTI



I'eHAIK MHKeHEePUS FHLIBIMBIHBIH 1AMy TAPUXbI

* ['eH HHXXEHEPUSIChI MOJIEKYJIAJIBIK OUOJIOTHUSIHBIH JKaHa casiackl. OJ1 1a0OpaTOpHSIIBIK 9I1C
apKbLIbl TEHETUKAJIBIK MaTEepHaJibl ©3repreH OpraHu3MIAEP/Il aly »KOJIbIH KapacThipaabl. [ eH
MH)XKCHEPHUSCHIHBIH, I1alij1a 00JIybl TEHETUKAHBIH, OMOXMMUSHBIH, MUKPOOHOJIOTHUSHBIH KOHE
MOJICKYyaJ1aJIbIK OMOJIOTUSHBIH JKETICTIKTEPIMEH OalIaHBICTHI.

reHeTnKa Groxumu

Monekynansblk

MUkKpobunonormsa
bunonorus




* byn atayabiH, eki Typi KongaHblnagbl: “reHeTunkanbik MHXeHepua” XKoHe
“reH nH>xeHepuacol”. CoHfbl Ke3ae “reHeTmkanbik nH>XeHepna”

>Xannblisiama Typae KongaHbiblin XXYp, reH MHXEHEPUACHI [,a OCbIHbIH,
ILLIHE Kipea,.

* Monekynanbik, 60N0rna FblNIbIMU XXETICTIKTEPIHIH, HOTUXXECIHAE Nanaa
6onfaH reH MH>XeHepuacbl opraHM3MHiIH 6aranbl KAaCUETIH cakTan KaHa
KOMMaun ofaH >KaHa api caHanbl Kacuet Te 6epe anagbl. “UH>xxeHepuna”
OereH atay KypacTblpy AereH MafbiHaHbl Oingipeai. AFHU reH
MHXKEHEPUACHI AereHai reH KkypacTbipy Aen TYCiHY Ka>keT.

* KongaHb6anbl reHaik MHXXeHepUAHbIH MaKcaTbl - reHeTUKanblK

annaparKa eHrisinireH keaae agamra namaansl Kacuettep 6epeTiHaen
pekoMbumnHaHTTbl AHK MonekynanapbiH >xobanay.



* [eHeTUKanblK MHXXEHEPUAHbIH, Heri3ri MarblHacbl 6onbin pekoMbunHaHTThl OAHK
MONieKynacblH KypacTblpy MiHAOeTi caHanagbl. PekoMbuHatTel AHK gen in vitro
>XarganbiHOa LWbiFy Ke3i 6oMblHLLA 9p TYpni Ke3 KenreH eki HeMmece bipHewe AHK
dparMeHTTEPIH OipikTipy apkbinbl Ty3inreH OHK-HbI TyciHeai. PeKOMOMHaHTThI
OHK-HbIH, KapananbiM Kypambl 6eteH JHK MeH BekTOpaaH Typaabl

 [eHeTMKanNblK, WHXEHepUA dp Typni opraHM3Maep TreHOMbIHbIH, 6eniriHeH
pekoMbuHaTtTbl AHK KypacTbipyMeH KaTtap, on1 peKkoMbunHaTTbl Monekynanapabl
backa af3a reHoMblHa EHri3in, >XYMbIC iCTeyiH (9KCNpeccusacbliH) KaMTaMachl3

eTenl.

* [eHOIK  WHXEHePpWAHbIH  TEeOPpMUANbIK  HerisiHe  reHetukasnblK  KOATbIH
oMbebanTbinbifbl XXaTaabl. bip faHa kKoATbiH, ( TPUNAUTTIH, ) 9p Typni ar3agarbl
6enok MosiekynanapblHblH, KypaMblHA €HEeTiH aMWH KbIlKblAapblH 6akblian
anaTtbiHAbIFbiHA 6annaHbicTbl, HK MonekynacbiHblH Ke3 kKenreH 6eniriH 6acka
beTeH KkneTkara anapbin cany, AFHW Monekynanblk aeHrenge bynaHaoacTbipy
TeopPUAnbIK TYPFblAaH anfaHaa MyMKiH eKeHi aHblKTangbl.
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dATP  Terminal Transferase dTTP
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! DNA polymerase + 4dTP

DNA ligase + DPN
Exonuclease TIT

[eHeTuKanblK MHXEeHEPUAHbIH GopManabl TYpPFblaaH AYHUEre KenreH
yakbiTbl 1972 >. gen ecenteneni, ocbl Xbinbl |l. bapr anfaw pert
npobupkaga MamMbinablH OHKOreH BUpYycbl SV-40- TbiH, TOMbIK,
reHoMblH, L 6aktepuodar reHoMbliHbIH, 6ip 6eniriH >xaHe E. Coli
6aKTepPUACDHIHbIH, ranakTo3a reHiH 6ipikTipy apKblnbl PEKOMOUHAHTTDI
OHK ™MonekynacblH KypacTbipabl. [ereHmeH, 6yn  [OHK-HbIH
KneTtkaga >YMbIC iCTer anaTblHAObIFbl TeKcepinMepni, ©WnTKeHI
KypaMblHAa pak BUPYCbIHbIH reHi 6onraHabikTaH 1. bapr Teyekenre
6apmaapbl.

JlobaH pa ocblHoanm pexkoMbuHaHTTel OHK ™MonekynacbiH any
MYMKIHAITIH KepceTTi. byn ke3ne pecTpukrasanap >8HE OHbIH,
KacuneTTepi awbinFaH 6onatbiH.

1973 — 74 . Amepuka O6unoxmmukrepi C. KoaH, . Bbonep, T1.6.
TYpni ar3anappaaH 6enin anbiHFaH reHai 6akTepmna nna3mMmmnaachbiHbIH
KypaMblHa eHri3ai. Onap pekoMbuHaHTThl [HK MonekynacbiH
KypacTblpay YWIiH pecTpuKTasanapabl nanganaHy KepekTiriH anfaid
TyCiHAi. byn Taxxipnbe 6acka opraHM3amMaep reHaepiHiH >XXaHa ar3a
iLiHAe >)XYMbIC icTeW anaTbiHbIH ganenaen,.

CoHbIH, apTbiHLLA-aK, AyYHWe XY3iHiH KenTtereH nabopartopuanapbiHaa
>KYMBbIC iCTEeN anaTblH 9p TypAni nnasamMuganap anbiHabl. CoBeT eniHae
oHOoan 6eteH reHi 6ap nnasmMmpoa akagemMuk A.A. baeBTblH,
6acLubINbIFbIMEH XXacanpl.



['eHeTUKAJBIK UHXEeHEePHUAHBIH
TAMVYBIHBIH QJIFBI MIAPTTAPBLI



1944 K. peniH xpoMmocoManapblH, XMMUANbIK, KYPaMbl MEH KYPbIbICbl >XaW/bl
aknapat eTe a3 6onabl.

1944 ><. HykneunH KbILKbI1A4APbIHbIH, TYKbIMKYanayLUbl/ibIKTa PesiH aHbIKTanTbIH
anfallukbl aKCnepuMeHTTep nanaa 6ongbl.

1944 - 1953 . KentereH nabopatopuanapaa OHK HbIH Tipwinik npouecTepiHin,
reHeTuKanblK HEerisi peTiHaeri peni Typanblk cypakTapra >kayan 6epeTiHHaTUXKeNnep
anblHAObI.




'eHeTHKAJIBIK MaTepHaJiIbl aJiFallKbl
3epTTeyJiep

* 1940 >blngapfa geniH HyKNeuH KbiLLKblI1Aapbl Aa, akybi3gap
na>kacyLlanappnarsbl reHeTuKanblik Matepman 6ona anaabl
[Een CEeHreH.

 [IHK MonekynanapbiHOa reHeTUKanblK aknapaTTbl cakKTay
VLUIH YKETKINIKTI XUMUANDBIK 9PTYPNINIK XXOK Aen ecenTenal.

* AKybI3 - By reHeTMKanblK MaTepman peTiHae KbIBMET eTyre
nawviblK, MoJieKy/anapbl KYpbl/ibiMbl >XaFblHaH anyaH Typii
6onbin KENEeTiH >XXanfbi3 3aT Aen ecrneTenrex



1868 ><binbl anfaw 6onbin AHK-HbI wBen xumuri @puapux Muwep
3epTTeani.

’Kacyla agponapbiHblH CyCNeH3nAcbiHaH KypaMbiHaa ¢ocdpop bap >aHe
NpoTeonnTMKanblk GepMeHTTEP aCepiHeH biablpaManTbiH 3aT 0enin angbi.
On coHpan-akK ankblH KblLKbINAbIK Kacuerrepre ve 6onabl. OHbI anfall
peT AgpoaaH TankaHAablKTaH (naTbiHWa “Hykneyc” — Aapo) «HYKNEeWH»
nen artanabl. Kocbinbicka 6pytto  C29H49N9022P3  ¢dpopmynachl
TaFramblHOanabl.

1889 > Pwuuapg AnbTMaH «HYK/IEMH KbIWKbIAbI TEPMUHIH €eHri3ai,
COHbIMEH KaTap KypaMblHAA akybli3 nacTtaylibliapbl >XOK —HYKNeuH
KbILLUKbINAapbiH 661in anyabiH biIHFaWUNbl 84ICIH KypacTbipabl.

debyc A. JlmBeH >kaHe J>Kakob6 HyKNemH KbilWKbiNgapbiHbIH, CinTini
rMAaponn3 eHiMiH 3epTTen OTbIpbIN, OoNnapAablH, HEri3ri KOMMNOHEHTTEPIH -
HYK/1IeoTUATEP MEH HYKNEeo3naTepai aHblKTanbl, COHbIMEH KaTap onapablH,
XUMUANDIK, KacueTTepiH aypbic cunaTtTanTbiH KYPbINbIMAbIK,
dopMynanapbliH YCbIHAbI

1921 >binbl JleBuH «[dHK-HbIH TeTpaHykneoTuaTiK Kypbi/ibiMbl» Typasbl
rmnoTe3aHbl anfa TapTTbl, 0ONn KeuiH kate 6onbin  wWbIKTbl. AHK
KYPbI/IbIMbIHbIH, _TETPaHYKNEOTUATIK runotesacbl 6oubiHWA - TepT
HykneotnaTiH  6ipaen TonTapbl [HK  MonekynacbiHbiH, — Y3bIHAbIFbI
6oublHLLA BipHelle peT KanTanaHagbl.

1950 >xbinbl arbinwbiH 6nodpunsunri M.Yunkmuc [JHK-HbIH Kpuctanabik,
TanlbIKTapblHbIH, pPEHTrEHrpaMMachbIH anasbl.

P.®paHknuH OHK MonekynacbiHbiH, peHTreHrpaMmarbik CypeTiH OipiHLUi
TycipreH ransiMgapabiH 61pi 6onabl

1953 . YoTcoH >kaHe Kpuk ®PpaHKAnNH MeH YUNKWUHCOHHbIH >XYpri3reH
PEHTreHOCTPYKTypanblk, aHanusiHe Herizgene otbipbin JHK-HbIH KoC
cnupanbai MoAeniH yCbiHAbI.

Opuppnx Muwep (HeM. Friedrich
Miescher; 13 aBrycT 1844, bazensb
— 26 aBryct 1895, [laBoc) —
LUBENLLAPUANDBIK GU3NONIOr, TMCTON
or >keHe 6uonor.



XX racbipabiH 40->KbingapbiHoa QpBuH Yaprad
KenTtereH ar3anapaarbl ﬁ) K-0a TepT HyKNeoTUATIH
KaTblHacTapbl TEH eMeC eKeHiH ganenaen KepcerTrTi
>XoHe JINBEHHIH, TY>)KblpbIMAapblH XXOKKa LUblFapabl.

 3.YapradPtbiH epexxeci 6o0MbiHLLA

* JHK MonekynacbiHAaFbl afeHUHHIH MObAIK
MersLepi TUMWUHHIH MernwiepiHe TeH, A:T=1. An
rYaHUHHIH MONbAIK MesLepi LMTO3NHHIH MOMbAIK
MenwepiHe TeH, [:Ll=1.

* JHK MonekynacbiHAaFbl NypuHAEpP CaHbl
NMMPUMUONHAIK Heri3aepaiH caHbiHa TeH. A+=T+Ll.
LLIbiIkkaH TeriHe 6annaHbiccbl3 ap Typi AHK-HbIH
MosieKynacblHAaFbl NYPUH HEri3aepiHiH,
KOCbIHAbICHI MMPUMUANH Her|3,u,ep|H|H,
KOCblHAbICbIHA TeH: (A+I)/(T+Ll)="1

* 6>Xarganga ammHorpynnachl 6ap Herisaep caHbl
MeH 6 Xkafnanaa KeTo I_pyrlnacu bap Herizgep
caHblHa TeH, : A+Ll=T+[, coHbIMeH KaTap
(A+T) :(I'+L) kaTbiHachbl LWbIFy ke3i aptypni AHK
TypnepiHae ap Typni 6onybl MyMKiH. OnapabiH, AT
>KYNnTapblHbIH caHbl 6acbiM 6onca , e3renepiHge L
>XynTtapbl 6acbkiM 00/1ybl MYMKIH.
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QpBUH Yapradpo (arbinwt. Erwin Chargaff; 11
TambI3 1905, YepHoBubl, ABCTpUA-BeHrpua -
2002 . 20 MmaycbIM, Hbto-Nopk, AKLLI) -
eBpen TekTec aMepukaHabliK 6UOXMMUK



'puddbuT Toxipuéeci

e 1927 X. ¥nbibputaHmnaHbliH [leHcaynblkK, cakTay
MUHUCTPANITIHIH KbI3MeTKepI bpepepuk
[Pnoput Diplococcus pnhneumoniae
(Streptococcus pneumonia) 6aKkTepUACbIHbIH
TYPAi LWWUTaMaapbIMeH TaxXipunbe >ypriaa,.

* Eyponaga tymMay naHAeMMACbIHA Kapcbl eM
i3oey OapbicbiHOa TPNMOPUT MHEBMOKOKKTbLIH,
eKi LuTaMblH 3epTTeai:

* BUPYNEHTTI S wWTaMMbl OMbIpTKanbinapaa
ekne KabblHYbIH TyAblpCa

* aBNpPyneHTTI R wrtaMMbl oMbipTKanbinap yLliH
Kayincis 6ongbl.



[THEBMOKOKKTapAblH, BUPYNEHTTININHAEr anblpMaLUbI/IbIKTap nonncaxapuari
KancynaHblH 60nybiHa 6annaHbICTbI:

BupyneHTTi baktepuanapaa nonmcaxapuari kancynacol 6ap XXblnTblp Teric (S)

ABMpyneHTTI bakTepuanapaa - nonucaxapuari kancynachbl XXOK Keaip-6yabipbl
(R).

Rough colonies (R) Smooth colonies (S)




pnddnt e63iHiH  ToaxXipubenepi aacbiHAa TRANSFORMATION

ThilUKaHOapra >Kofapbl  TeMnepaTypaMeH —

UHaKTUBTENrex S-6akTepuAnapbiH @_’@ Griffith Experiment demonstrated
MHbeKUuuAnayra KongaHgbl  (AFHW, S- - Transformation Tortora Ch. 8 Transformation
OakTepuAnapbl eTe >XOofapbl Temnepatypara @ Liingencapsuiated ) L boveridoeinmis @ leiihasanniing (@ LVboIunsosiuied i

mouse. mouse. mouse. bacteria injected into mouse.

AeniH  Kbi3gblpbingbl, 6yn  >kacyllaHblH Saa
6by3blyblHa aKenpgi). WHaxkTuBTenrex S (@ ) (W ) ( @

(o P

{ :IQ .1

6akTepusanapbl ThilLKaHAapaa aypy O @ @ \ Q o «Q
7 4 ‘ /

TyAblpMaabl \/' 4
Ananga TbllukaHgapra  aBupyneHTtTi  R- PN | .4 A A ' Il
GakTepuanapsol Kbl34bIpy apKblbl e — : —

. 6 Mouse died. e Mouse remained healthy. 0 Mouse remained healthy. 0 Mouse died. ,/ .@
MHaKTMBTENreH S-b6akTepuanapoiMeH 6ipre @
EHri3inreH kKesge HaTuKenep  KyTrnereH . e /< e . (" *2a0 ’ ’

’ :".5 2 3 2 - . \ - By £
BypbInblC >xkacagpbl. TeiLukaHpap Tex Nee A N_* o, 4 N 1Y
MHEBMOHNAMEH aybl pbl nen reH >K0K" COHbl MeH o Coloni_es of e-n'capsulated o A few coloni;§ of nonencap- o No colonies were isolated e Coloni_es of encapsulated
K,a Ta p rp n q) q) nT GI'I Fe H ThilLU K.a HH a H Kla H g::;e;a:):v:;e isolated from ::I;t?;jo?‘:?f;ﬁazzguzglsted from mouse. 3:::?2:)::5 isolated from
.« . destroyed nonencapsulated

CblHaMacCblH asifaH Ke3ge, OHbIH TIPI S-wTamMm bacteria :
H6akTepuanapbl 6ap ekeHiH aHbliKTaab!! 2} &l fe) i)

Ocbinanwa, pndpout R-wtaMMblIHbIH, BakTepuanapbl MHakKTUBTEHreH S-OakTepuAanappaH Oip Hopce kabbingaraH
6onybl KEPEK >XXBHE 071 OHbl «TpaHcPopMauma dakTopbl» gen atagbl. OcbiHbIH, apkacbiHaoa R-6akTepuanapsbl Teric
beTkenni S-bakrtepuanapfra «earepin», BUpPyNneHTTi 6ona anabl. byn KyObinbiCcTbl TpaHchopMauma KybbiabiCbl aen
aTagbl.



* 1930 XbinpapabiH, 6acbiHoa eHpw [JoycoH
>KOHE OHbIH, apinTecTepi TpaHCcHOopMaLUNAHDbIH —
in vitro >xarganblHaa, 6akTepusa XacyLluanapbl
bap npobupkaga >Xy3ere acbipy MYMKIiH
6onaTblHAObIFbIH KBPCETTI.

* 1933 xbiniFa kapaun JiInoHenb [I>X. Annoyaun in -

. . . . . : PEGa €0 CMPERMOMUYLHOM
vitro >xargaubiHOa ToXXipnbeHi >eTinaipai. \
* UIHAKTUBTENTEH BUPYNeHTTi 6akTepuanapnaH ;ﬁ*—"”’fﬁ,
GeniHin anblHFaH epuTiH  punbTpaT, TIPI o

BUPYNEHTTI 6akTepuanap CcuAaKTbl TUiMA

]

TpaHchopMaumna KyObinbICbIH TyOblIpAbI.
* ONNOBEN >KOHE 6ackanapbl - o
TpaHcPopMaLUUAHbI TFEHEeTUKasbIK, MNpoLecc %‘@
eMec, >KacyLUaHblH busnonorunanelk ﬁ e @ empEamovoN
. = WTaMM AKTEPHH, YYBCTBHTEAL LY K CTReITOMHLEEY,
TpaHchopMaUuUnAChI peTiHae RS, TRt e

TpaHcdopMauma KybbiNnbiCblH KEPCETETIH
ToXXipmnbe cbizbachl



1944 ., 9Bepwu,
XapuanaHpgbl.

Makneon »>K9He

MakkapTupgiH,

HoTUXXenepi

* Onap TpaHcoopmMaumanantblH ¢aktopabl 6enin anbin, onapabiH, OHK
MOJleKkynanank! Arvodild vanraTTi

MexaHn3m TpaHcgopmMmauun

l)\.\i ‘. :\\'Il()l.ﬁ CELL

BREAK CELLS

RELEASE DNA

DONOR DNA
INTERACTS WITH
HOST DNA

e B
o
DNA ENTERS
‘ HOST CELL
N

DONOR DNA
HOST DNA
EXCHANGE



AngbiMeH 3epTTeyLlinep BUPYNEHTTI 1S
6akTepmAnapbiHbiH, CyWbIK AakbingapbiH (50 - 70 L)
ecipal.

CopaH KewiH >kacylwlanap ueHTpudyranay apkbiibl
TYHAbIPbIM, KbI3AbIPY apPKbl/ibl UHAKTUBTEA.

Onapabl aepMeHTaTMBTI eHOeyaeH KeWiH naTtoreHai
emec |l bakrtepuanapbliH  TpaHcdopMaumanay
KabineTiH cakrtaraH llIS GakTepuanapbiHbIH €pPUTIH
dunnbTpaThbl anbiHAbI.

duneTpaT akybi3gapabl 6y3aTtbliH NpoTeada oHe PHK
MoneKynanapbiH 6y3aTbliH pnboHykneasa
gepMeHTiMeH eHAenai, CoHAabiKTaH akybi3gap Aa,
HK pa TtpaHcoopmMauymanaywibl ¢dakTop 60na
anMagbl.

®PunbTpaTTbl AE30KCUPNOOHYKNea3beH eHaereHHeH
KENIH, dUNbTPAaTTbIH TpaHcpopMaUUANbIK,
6enceH,u,|n|r| >XOFangbl.

IBEPU >KOHe OHbIH opinTecTepi
TpaHcdopmmpneyLli pakTop IIR TMnTi XXacylwanapMeH
e3apa opekeTTeceni  >XoHe  ocbllanwia S
>kKacyLlanapblHbIH KancynanapbiHOa 6onaTtblH
nonncaxapuaTiH,  CUHTE3iHe aKeneTiH  Oipkarap
dbepMeHTaTUBTI peakuuanapabl ywnectipeai gen
LUeLUTi.

TpaHcdopmMauma Ke3iHae Keneci ypPNaKTblH,
>XacyLlanapbl MHKancynauuara yLbipangsbi.

Cxema onbita 2Bep#

BUpyneHTHBIA Wwramm
yBWT HarpeBaHuem.

=
“e5l) .

BUPYNEHTHbIE
L

BakTepuu
(oTnuyaroTca

nonncaxapuaHoM m

i | HHOKWIE IKCTPEKT MEPTBBIX
Kancynom)

|\ BUpYNEeHTHbIX BakTepui
rapenka — —f

OBpaboTra depmeHTamu .
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T [npoTeass "PHMasH B I HHKa3bl
(paspywatoT | (paspywatoT| | (paspywator
Benku) PHK) OHK)

HeBupyneHTHbIE KNETKW
obpabaTriBatoTca
NOAYYEHHbLIM PacTBOPOM.

¢ PHKazamm BoizBanu
TpaHChopMaLMID.
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TpaHchopmauwma npousowna!  TpaHcdopmaumn HeT.
Cpeau HeBUpYNEeHTHbIX KNeTok  Bce wneTku octanuce
NOABMAWMCE BUPYNEHTHLIE, HEBHWPYNEHTHBIMM,
€ NOIUCaXapUaHBIMK
Kancynamu.



Xepmu—Uels BKCIEPUMEHT1

e NHK-HbIH reHeTukKanblk aknapar

TacbiMangaylwibiCbl peTiHAeri pPerniHiH
backa ponenpepi iweK TadkLlacblH
3akbiMganTtblH 12  6aktepunodarTbl
3epTTey Ke3iHae anbiHAabl.

Head

Tail

e byn dartbiH KancuaiHii, 6enokTbIK,
bacbiHblH, iwiHae [OHK M™Monekynacebl

Long Tai|||

OpHal'IaCK,aH. Fibres ¢ E35® Plate
20 2D
e 1952 SKbI/1bl Kef/’|6ip T- bakTepunodhar T2 CTpyKTypachl.

bakTepunodarrapabliH, OHbIH iWiHOe T2
darrapabliH eMipnik ULMKnNi 3eprtreng,i.



1952 >binbl Anbdpen XepLuu
MeH MapTa Yens partapabiH
KeberoiHae NOHK-HbIH,
COHpAaun-ak dar

6enokTapblHbIH, epeKLLE Per
aTKapaTbiHbIH KOPCETTI.

YCJIOBHBIE OBO3HAYEHHA:
o , »Benxu dara, 5 Tom uncre
ﬁy'fu'&}'ﬂfe'?.’.’l.% OHK A \Usyxuenoveqran [JTHK
XBOCTOBBIE HHTH CoxpalueHnsiit yexon
MosepxuocTs GakrepuansHoi KIeTKH _—— lllunst otpoctka

1. ®ar npubmixaerca x Gaxrepuu,
H XBOCTOBbI® HHTH CBAILIHAKTCA
€ PpeuenTOPHLIMH Y¥aCTKAMH
Ha NOBEPXHOCTY BaKTEPHANLHOA KNeTKH

JHK dara
Mycras Genkosas Depmentsi para
ouxa f
Bakrepua (x03aMH)
Q  y~——— JHK xoamnua

AHK

2. XBoCTOBbBIE HHTH HIrHBAIOTCR M "'3aAKOpH-
Baot"” wHNbl ¥ Ga3aTBHYO NMNACTHHKY
HE NOBEPXHOCTH KJIETKH ; XBOCTOBON
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L] 3.JIHK dara xoampyer cuxres pepmerros
dara, KCNOABIYR JIA ITOrO

- * GeIOKCHHTE3INDY IOWIMIT annapat

4, Par rem WIH HHBIM CNIO,
cobom MHAKTHBHpyeT
JHK xo3anua, a dep-
MenThi hara coscem
pacuweruisior ee; JHK
ara nogwinser cebe
K/IeTOYHLIH annapar
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5.0HK dara pennuumpyerca
W KOIMPYeT CHHTE3
HoBbx Genkos 0b6onoYKK
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camocbopiu Genxo-
Bo# 0605104KH BOKPYT

darosoit JHK; noa
Koutponem JHK ¢ara
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CHHTe3Hpyercs
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3aHMManT oxKono 30 MuK;

7. Iu3uce KNeTKu, T. €. KAeTKa JIONAeTch
oA BO3NSACTEBHEM NHU3OUMMA;
eniceoboxnaerca oxono 200—1000
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ANObIHFbI 3EPTTEYNEP KBPCETKEHAEN:
1. T2 partapbiH wwamMamMeH 50% akybi3 >xxaHe 50% [JHK kKypanasbl.

2. )Kacywa nHoekumsacol 6aktepua KabblpracbiHaa ¢artbiH, KYUPbIK,
dnbpunnanapbl KeMeriMmeH agcopbumnanaHybiHaH 6acTtanagbl.

3. bakTepusa XacyLuacbliHbIH iLLiHAE XXaHa ¢ar 6enwekTepi nanga 6onaagbl.
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Xepwn MeH Yens e3 TaxipubeciHae
PaanNon30TONTbl 9AICTI KonaaHabl.

Onap AHK-HbI pagnoakTnBTi pocpopmMeH
(32P), an 6Genoktapabl pagvoaKTUBTI
KyKipTneH (35S) TaHb6anaabl.

AnnbiMeH bakTepuna KneTkanapbl
KOpeKTIK opTana ¢ochop HeEMece KYKIPT
M30TOMbIHbIH KaTblCybIMEH ecipingi,
cogaH KeuiH MyHaau >xacylwianap T2
darbIMeH >XXYKTbIPbINabl.

dartapgbiH ypnakrtapbiHaoa HeMece OHK-
Ccbl TaHb6anaHfaH BUPYCTbIK 6enLlekTep

HeMece 6enoKTbIK, Kancynachl
TaHbanaHraH 60nybl Kepek.
Tanb6anaHfraH darrap bakTepu

KKy/bTypacblHaH oOKLlaynaHbifn, cofaH
KeWwiH  opeTTeri opTaga  ecipinreH

OakTepuanbik, Knetkanapabl
nMHpeKkumnanaynoa KongaHraH.
HaTtm>xeciHae NMHpeKUunanaHraH

bakTepuanap nu3ucke yuwblipan, 32P
TanbananraH, 6ipak 35S eMec doar
ypnaFblH 6ocan LLbIKThI.
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Xepwn MeH Yens Ttoxipmnbe HaTmKeciHOoe ddar akybi3gapbl baktepwus
KO>XaWblH KNeTKacblHAH TbIC Kananbl >XXoHe >aHa ¢ar 6enweKTepiHiH,
nanaga 6onybl ywiH Tek T2 ¢arblHblH, reHeTuKanbiK Matepuanbl O60/bIMN
TabbinatblH BUPYCTbIK AHK MaHbI3abl gereH KopbITbiHAbIFA KENAI.
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Bpemsa BCTPAXHBAHHA Ha MEILANKeE, MHH
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