Cexunst 1 BHOTeXHOIOrHYECKHI M TeHeTHYECKHil MOTeHIHA PACTEHHI, KHBOTHBIX H MHKPOOPTaHH3MOB

AGROBACTERIUM-MEDIATED TRANSFORMATION OF COTTON
SHOOT APEX WITH GFP-GENE

'Yertayeva B., ’Amitava Mitra., IBishimbayeva N.K.
'Institute of Plant Biology and Biotechnology, Almaty, Kazakhstan
*Univercity of Nebraska — Lincoln, USA

Cotton is one of the most important agricultural commercial crop in the world, valued globally for textile
and oil seed production. The main problemlimiting genetic improvement of cotton via plant biotechnology
is high dependence of plant regeneration in vitro from the initial genotype. Regeneration from shoot apex are
direct, reatively simple and it is not prone to somaclonal variation and chromosomal aberration. Methods and
materials of research: Cotton varieties: One model variety - Coker 310, two Kazakh local varietics -
Maktaaral-4005, Turkestan. Delinted cotton seeds sterilized in 70% ethanol for 5 min and followed treatment
with commercial sodium hypochlorite for 7-10 min. Agrobacterium mediated cotton transformation using
shoot apexes from 7-10 aseptically growgh seedlings were conduct with two approaches: agrococultivation
and microinjection methods. Agrobacterium strain harboring a binary vector wih GFP visual marker was
used for transformation experiments. Shoot apexes were cocultivated with Agrobacterium for 2 days in
cocultivation medium with 100uM acetosyringone and then transferred to selection medium with kanamicine
100mg/l for microingection methods and 50 mg/l Km for agrococultivation. Survived plants via
agrococultivation from Maktaral-4005 -11%, Turkestan - 0 %.Survived plants via microingection : Maktaral
4005-26.31%, Turkestan — 33% , Coker- 41.66%. Molecular and biological analyses with PCR and Elisa
showedpresence of nptll gene in 4 plants from 14 survived cotton plants.
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JInnuap 1 BXOJAIIME B MX COCTAB JKMPHBIC KUCIOTHI BBITOJNHAIOT MHOXKECTBO byHkumii B opranusme.
Hanpumep, siBIISIOTCA KOMIOHCHTaMH GHOJIOTHYECKUX MeMOPaH, 3anacaior 6oee moNoBUHb Beeii SHEPruu
FICTOK,  ABJIAIOTCS  MPCAIICCTBCHHUKaMK  GuoperynstopoB.  OcoGasi poib NPUHAUISKHT MOMHHCHA-
CHICHHBIM KUPHBIM Kucnotam (ITHXKK). OcHoBubiMi Tpaguimonsbiu uctounnkamu TTHKK ssisiores
PAaCTHTCIIbHBIC MAC/Ia M PeIOHi KMp. B nocsieanne rojbl neperieKTMBHBIMM NPOAYLCHTAMH JIHIHIOB |
ITHXKK  cuMTalores MHKPOOPraHM3MBI, TAK KaK OHM HMMEIOT PSL NMPEUMYIICCTB 110 CPAaBHCHUIO C
PACTUTEIILHBIM ChIPHEM H MOPEIIPOIYKTAMHU.

O6bexramu  McCieoBaHUs ObUTH  TPUOBI, BbIJCICHHBIC W3 NPHPO/IHBIX MCTOYHMKOB Kasaxcrana-
Petromyces alliaceus w Mucor circinelloides, otmmuaionmecss HanGoIbILIAM CONICPKAHUCM JIMITUJIOB H
ITHXK.

B pabote ncnosnbzoBanmucs MeToun KysmbTHBHpOBAHMS MHKPOOPraHU3MOB, JKCTPAKIMM JIMIUAOB MO
merony Posua u Keiirca, Becosoii Metoz, rasosas Xxpomarorpadus.

B pesynbrate uccnenosanms smnmanoro cocrasa rpuGos 6uuio MO0KA3aHO, YTO OCHOBHYIO 4acTh
AHPHOKHUCJIOTHOTO COCTABA 3aHUMAJIM HCHACBILICHHBIC KUPHbIC KUCAOTEL Jls Petromyces alliaceus ux
CYMMAapHOC cojiepikanue coctaBuio 77,245.5%, nus Mucor circinelloides-76,7+3,6% ot CYMMBbI JKUPHBIX
sucnor (OKK), u3 nux dpaxuus [MTHXKK 3anumana 57,545,5 u 38,7+3,6% or cymmbl KK, coorBercTBeHHO.
OCHOBHBIMH KHPHBIMH KHCIIOTAMH KyJILTYp FPUGOB SBJISINCH: NAIbMHTHHOBAS, OJICHHOBAS M JHHONCRAS
sucnorel.  Cpean  npaktnyeckn  snaunmbix  [THXKK y  Petromyces  alliaceus Gvina ornpeJieneHa
siiko3anentacHosas kucinora (DI1K) B xommuecrse 8,242%, a y Mucor circinelloides ramma-nunonerosas
xucnora ([JIK) B konmuectse 14,3+1,4% ot cymmbl XKK.

CpaBHUTENbHBIH aHANN3 JKUPHOKUCIOTHOTO COCTABA PATHYHBIX MACCII, UCIIOJIL3YIOIMXCS B MHPE B
KaueCTBC OTAIOHOB (pbIOMH JKHp, OJMBKOBOE, JBHAHOC, MACiO BUHOIPA/IHBIX KOCTOYCK) M JIMITMI0B
HCCIICAYCMbIX KYJILTYp IOKa3asl, 4TO B PAaCTHTCIbHBIX Maciax cpeau [THXKK Berpeuaercest ombko anb(a-
aunoneHoBas - kucnora  (AJIK). Peibuit sxup  comepxur  AJIK, TJIK, apaxuonoByto, JIIK wu
AOKO3AICKCACHOBYIO KHCIIOTEI, HO B KOJIMYECTBE, HC npesbiatotiem 5% ot cymmsl JKK. Takum oGpasom,
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sunmanas GpaKius HCCIE/TyeMOil KyJIbTyphbl rpuba Petromyces alliaceus CONCPIKAT B 2 pasa Gosbie DIIK,
a rpuba Mucor circinelloides B 18 pa3 6onpuie ['JIK o cpaBHCHHIO € PHIOBLMM SKHPOM.

[1osyuCHHBIC PE3YJIbTAThl CBUACTCILCTBYIOT O TOM, HTO JKMPHOKHUCIIOTHBIH COCTAB JIMIHIOB rpuboB He
yCTyTaeT HTAJIOHHBIM MACHIAM, & B HCKOTOPBIX ciyuasix PCBOCXO/MT MX. B cBsisn ¢ oTHM, rPUOHBIC JIMTTH/LBE
MOryT HATH NPUMCHCHHC B PA3IMUHBIX OTPACIAX HApO/IHOTO XO3AHCTBA.

JIEMCTBUE DKCTPAKTA YMUHUYMA PEIEJISA HA UMMYHHBIA CTATYC
OPI'AHU3MA OBJIYUYEHHBIX KUBOTHBIX
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OpraHu3M HCJIOBEKA IOCTOAHHO MOABCPracTCs BO3JICHCTBHIO MOHM3MPYIOIIETO HM3IIy4CHUs KaK M3
[IPUPOJIHBIX, TAK M HCKYCCTBCHHBIX HCTOUHUKOB, CO3IaHHBIX CAMHMM YEJIOBCKOM.

CylieCTBYIOT PA3/MUHbIC JIMTCPATYPHBIC AAHHBIC TIO BO3ICHCTBUIO PAMOAKTHBHOTO M3iuerus. Onu
MCCIIC/I0BATEIIH CUMTAIOT, YTO HU3KHME JIO3bI PajHalliu 061a/1a10T TONOKATELHBIM CTUMYJIPYIOLIAM JICH-
CTBMEM M IPUBOJIAT K PA/IMALIMOHHOMY FOPMC3HCY.

JIpyrue HMCCie/I0BaTEM OTPHLEAIOT CTUMYHPYIOLILCE AeiicTBre paauaiuu 11060i 10361 1 YOCKICHBL B
ATONOrMYECKOi PEaKIii OpPraHu3Ma Ha pajiMallioHHoOC BO3/ICHCTBHC.

M3BECTHO, YTO PajMalys B JIHOOBIX 1103aX BbI3bIBACT (hyHKLMOHAIBHBIC H3MEHCHHS Ha YPOBHC KIJICTKH, H,
BIIOC/IC/CTBUH, HAa OPraHM3MCHHOM YPOBHC 4CPE3 M3MCHCHHC MMMYHOJIOIMUYCCKOH PCAKTHBHOCTH XKHBOT-
HbIX.

WnTepec BbI3bIBACT (PUTOTCPATIHS HEraTHBHBIX OC/ICACTBHUI, BbI3BAHHBIX HOHM3HPYIOUIMM 00IYHCHHEM.
[Ipumenenne (uTONpENapaTos ABIACTCA ANLTEPHATHBONH XUMHUYCCKHM  PaHONPOTEKTOPAM, KOTOPRIC,
yMeHbIIAsi BPCHBIC BO3JICHCTBHS PaHOTCPariiy, BBLI3HIBAIOT OJIHOBPEMEHHO Psi/l HEKENATCIBHBIX sdpdex-
TOB Ha 4YEJIOBEKA.

B pacrenun omunuym Perens us (aBoHoM108 Havu ObliM OOHApYIKCHBI JIOTCOIMH H KBEPLCTUH,
KOTOPBIC B HCCIIC0BAHMAX invitro Mo/1aBJIsId POCT PAKOBBIX KJICTOK HCT-15.

B paGoTe MpPEACTABICHO JCHCTBHE OKCTPAKTa, [I0Jly4CHHOTO M3 PACTCHHS OMUHHYM Perens, Ha
MMMYHHBIH CTATYC 00/Ty4EHHBIX MOJIOTIBITHBIX KPBIC Ha (oHE HIMOIHOHAIILHOIO CTPECCa.

OGnyueHHE KpbIC raMMa-jly4aMu ©Co (0,2 I'p) npHBOAMIO K YMEHBUICHHIO PCAKLIMH TOPMOIKEHUS
MUrpALMy JICHKOIMTOB (PTMJI) B 4,1 pa3a, CHIKCHHMIO COACPNKAHMA NPaKTHYCCKH BCCX MMMYHOLMTOB
(neiikouutos — B 1,04 pasa, CJ13+- B 1,91 pasa, C[14+ —B 2,07 pasa, C/I8+ — B 2,83 pasa) ¥ K yMCHbLICHHIO
coornomenust CJ14+/C/18+ B 1,3 pasa. Crpecc-Bo3/eiiCTBUE IPHBOIMIIO K CHIKCHUIO PTMJI B 1,27 — 1,6
pasa ¥ yMCHBIICHHIO COOTHOLICHHA CJ14+/C18+ B 1,16 -1,4 pasa.

Kpome TOro, B TNEYCHH W CCIC3CHKC [OJONBITHBIX KHBOTHBIX, TOJIBEPIUIMX  OOJIyuCHUMIO ¥
AMOILIOHAILHOMY CTPECCY,HA0MIONANI0CH MOBBILICHUC AKTUBHOCTH [CPEKUCHOrO OKUCIICHNS JIMTIUWJIOB, 4TO
NPOSBJISIOCH B YBCJIMUCHHU COJCPIKAHMSA JIMCHOBLIX KOHBIOFATOB M MAJOHOBOTO JMAJIbACTH/A, KOTOPHIC
ABJISIIOTCS IPOJIKTAMH Pacriazia JMIn/08.

BBe/ICHUC TIOJONBITHBIM JKHBOTHBIM OKCTPAaKTa OMHHHYMa Perensi MPUBOAMIO K HOPMAM3alAA
[IePEKHCHOTO OKHCIICHHS JIIIHJIOB UCPE3 YBCIMHCHHC cosiepkanus HEpPMEHTOB AHTHOKCH/IAHTHOH CHCTEMBbI
_ KaTanasbl, LIOTATHOHPEAYKTA3bl, [IIOTATHOHICPOKCHAA3DL, H, COOTBETCTBEHHO, CHIDKCHHME COACPIKAHUSA
NPOJLYKTOB PACIa/d JIMIH/IO0B.

TakuM 06pPa3oM, HAMM YCTAHOBJICHO, YTO DKCTPAKT dMHMHIYMA PereisiokasbiBacT NPOTCKTOPHOE JCH-
CTBUE IPOTHB HETATHBHOTO BO3JACHCTBHS HOHH3UPYIOLICrO 061yueHHs: ¥ YMOLMOHAIILHOTO CTpecea.




