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HAO «HaunoHaJbHBIN arpapHblii HAY4HO-00pPa30BaTeIbHbIH LHEHTP»

JEKIIMOHHBIA MATEPUAJI CEMHHAPA

Tema: «CoBpeMeHHBbIC METOAbI OMOTEXHOJIOTHH H MOJIEKYJISIPHOM OMOJIOTHH B
NoJIy4YeH!H 0e3BHPYCHOIO NMOCAA0YHOI0 MATEPHAJIa CaJ0BbIX KYJIbTyp»

Pa3paborana B paMKax rocyiapCcTBeHHOI0 3a/IaHUS «YCJIYTH 10
PACHIPOCTPAHEHHUIO 3HAHUH 1JIsl CYObEKTOB arponpoMbIlIJIEHHOI0
KOMIUIEKCa Ha 0e3BO3Me3JHOH OCHOBe» B paMKax OIOIKeTHOH
nporpammbl 267 «IloBbllIeHHe AOCTYNHOCTH 3HAHMI M HAYYHBIX
ucciaenosanuin»  moamporpammel 100 «Mudopmannonnoe
ol0ecrieyeHne Cy0ObEKTOB arpoNpOMBIIIJIEHHOIO KOMILIEKCAa Ha

0€3B0O3ME3IHOM OCHOBE».

Acrtana, 2025 .



COCTABUTEJIb: DkcniepT KOOPAUHATOP M0 HANpaBJeHU0 <CeMeHOBOACTBO», AJKUTaeBa
JLA.

OtBercTBeHHbIl JekTOp cemuHapa: TypmueB Tumyp Tyiirynosuu, K.0.H.,
accor.npodeccop, BeAYIIUHA HAy4YHBIM COTPYIHUK jabopatopun reHodonma in vitro TOO
«Kazaxcxkuit HUM nimonooBomieBoacTBa.

MECTO MNPOBEIEHUSA CEMMHAPA: Peruonansueii ¢umuan «Tamrapy,
AnmaruHckas obnactb, Tanrapckuil paiioH, AnaTayCKuil CEIbCKUI OKpYT, MOC. AJMAIIBIK, YII.
AOGpinaii xaHa la.

JATA MPOBEJAEHUSA CEMHUHAPA: 19 centsa6ps 2025 1, 09.00 uac.
«CoBpeMeHHbIE METO/IbI OMOTEXHOJIOTHH U MOJIEKYJIIPHOM OMOJIOTUHU B TOJTy4eHUU OE3BUPYCHOTO
[I0Ca/I0YHOT0 MaTepuasa caJl0BbIX KyIbTyp».

Henp m 3agayum cemMMHapa: 1enbl0 ceMuHapa siBisieTcss — O3HakOMUTH (epMepoB
COBPEMEHHBIMA METOIaMH OHOTEXHOJIOTMHM W MOJEKYISpHOH OHMOJIIOTUM B MOJYYCHHUU
0e3BHPYCHOTO MTOCAJA0YHOT0 MaTepHala CaJoBbIX KyJIbTYp.

34144 U:

— IlomyuuTh BBICOKOKAYECTBEHHBIH IIOCAJOYHBI MaTepual C HCIOIb30BAaHHEM
OHMOTEXHOJIOTHH;

— IlpumeHenne MoONEKyISIPHO-OUOIOTMYECKUX METOIOB JUIsl PAHHEW JAHArHOCTUKH
BUPYCHBIX HH(PEKIUI y CaZlOBBIX PACTCHUN;

— Onenka 5(()EeKTUBHOCTH HHTETPUPOBAHHBIX OHOTEXHOJIOTUYECKUX TMOAXOA0B B
MOJTyYeHUH OE3BHPYCHOTO MOCAT0YHOTO MaTepraa.

Ilenesas ayoumopus: cyovekmovl a2ponpomMbluLIeHHO20 KOMNIEKCA 3AHUMAOWUecs Uiy
3auHmepecosanHvlie 8 passumMuu Ni000800CMEd, COOCMBEHHUKU 3eMeilb, 20CY0apCmeeHHble U
2PadicOancKue Cayscauwjue MeCmHbIX UCHOTHUMENbHbIX Op2AHO08 U UX NO008e0OMCMBEHHbIe
opeaHuzayuy, pPyKosooumenu U UleHvl CelbCKOXO3AUCHBEHHbIX KOONepamugos, 21deul
KpPeCmbsHCKUX ((hepMepcKux) Xo3aiicme, CcelbCKOXO3AUCHEEHHble MO8APONPOU3E00Ument, u
opyeue xo3sicmeayowue cyovbeKkmol.

Ilpakmuueckasn yennocmo ona hepmepa:

Depmep nonyuaem UHGOPMAYUIO O COBPEMEHHLIX Memooax OUOMEXHONOo2UU U
MONEeKYAAPHOU OUONI02UYU 8 NONYYEeHUU DE36UPYCHO20 NOCAOOYHO20 MAMEPUANA CA008bIX KVIbMYP.

Depmep modcem yCmano8Uumes KOHMAKM ¢ CREYUAIUCMaMy UHCIMUMyma u y4acmeosams
8 UCNBIMAHUSAX HOBbIX COPMOS, NOJLYYAMb CYOCUOUU UTU NOOOEPIHCK) .



OIIMCAHME ITPOBJIEMBbI

Te3uc u neranu

buotexHonorus nonydenus 6€3BUPyCHOI0 OCaJOYHOI0 MaTepraa — 3TO HallpaBJICHUE B
arpoOMOTEXHOJIOTHH, BKIIOYAIONIEE COBOKYMHOCTh METOJIOB, HAIPABICHHBIX Ha IOJy4YEHUE
pacTeHui 6e3 BUPYCOB M pa3MHOXKEHHE 37J0POBBIX (0€3BUPYCHBIX) PACTEHUH AJIS UCIIOJIb30BaHMS
B KQ4eCTBE I10CaI0YHOT0 MaTepHaa.

Ha ocHoBe OMOTEXHOJOIMM TMOJyuyeHHs] O€3BHPYCHOI'O IOCAZOYHOIO Marepuania
UCTIOJIB3YETCSI TEXHOJIOTHSI MUKPOKJIOHATBHOTO pa3MHOXKEHUs: pactenuii. Kotopoe cocrout us
CJICAYIOUINX 3TAIOB:

— BBenenue B KynbTypy In Vitro, nmoiy4eHne aceNTHYSCKUX PACTCHUN;

— TecTupoBaHue Ha JTaTEHTHYIO U BUPYCHYIO HHPEKIHIO;

— O3p1opoBienue oT HH(MEKInY;

— MUKpOKJIOHATIBHOE Pa3MHOKEHHE;

— Pusorenes B kynbType in Vitro (o6pa3oBaHue KOPHEBOM CUCTEMBI);

— IepeBon U3 KynbTypHI iN VItro B He CTEPUIIbHBIC YCIIOBHS;

— BeIpamuBanue pacTeHUH B TEIUIMIIE,

— [Tonydenue nocagoyHOro Marepuaia ¢ 3aKpbITOd KOPHEBOW CUCTEMOM B KOHTEHHepax.

BBeznenue B KynbTypy iN VItr0 onTUMaibHO MPOBOIUTH C (eBpalis MO ampesb MECSIIbI
nocjae 3MMHEro IOKOS MJIM B Hayajle Bererauuu pacteHuid. HauOosnee mosioxuTenbHble
pe3ysbTaThl MpPU BBEJACHUM B KYJIbTypy IN VItr0 maeT WCHOJIb30BAHHE AKTHBHO PACTYIIUX
3€JIeHHBIX 1100€eroB ¢ 2-3 nmoykaMu OT 1-3 ¢cM B 3aBUCHMOCTH OT KyJIbTYpbl. 3€JI€HHbIE TIOOETH IS
OCBOOOXKJICHHSI OT JIATEHTHOH MH(EKIMH 00padaTHIBAIOTCS XJIOP COACPIKALIMMH TpeTapaTaMu U
IPOMBIBAIOTCSL CTEPHIIBHOM JUCTHILIMPOBaHHOW BOAOH. CTepuiibHbIE MMOOErH MOMEIAITCs B
NPOOUPKHU C MUTATEIBHON CPENOi, ONTUMHU3UPOBAHHON IMOJI KOHKPETHYIO KYJIbTYpYy, KOTOpas B
TedyeHue 3-4 Helelb HHUIIMUPYET pOCT U pazButue nooderos. Ilocie Toro kak pacrenus aaror 2-3
CM IIPUPOCTA B IPOOMPKaX, OHU MEPECAKUBAIOTCS HA CBEKHE CPEJIBI M ITAPAILIICITHHO MPOBEPSIFOTCS
Ha CKPBITYIO SHAODUTHYIO HH(EKIUIO Ha crienuanbHol nutarenbHoi cpene WISS. B pesynbrare
3apakeHHBIE PACTEHUS BBHIOPAKOBBIBAIOTCS. Pa3MHOKAIOTCS TOJNBKO YHCTBIE ACENTUYECKHE
pacTeHus..

Jnis modyveHus: 340pOBOTO TMOCAJAOYHOTO MaTephalla, aceNTHYECKHE PACTCHHS Tepe
PasMHOXKEHHEM TECTUPYIOTCS € MOMOIIbI0 NoinuMepasHo-1ienHoi peakuuu (I1LP) na Hanuume
BUpycoB. Ilpu oOHapyXeHHH BHUpyca TPOBOJUTCA HACHTH(HKamus 1o Oaze maHHBIX. Jlis
03/I0pOBJIEHUS OT BUPYyCa Ha MPAKTUKE YaCTO IPUMEHSIOTCS METO/Ibl KpUOTEpAINuu, XeMOTepanuu
U TepPMOTEpaInu, Kak OT/ACIBHO MM B KOMIUIEKCE B KYJIbType IN Vitro. KproTepamnus mpoBoauTcs
C MOMOIIBIO NpUMEHEeHUs1 cBepXHU3kux Temmeparyp (—196°C). Ilpu xemorepanuu pacTeHHs
KYJIbTUBUPYIOTCS Ha Cpe/ie ¢ MPOTUBOBHPYCHBIMA XHMHUYECKUMH TperapaTaMu B TeueHue 3-4
HeJleNb B 3aBUCMMOYTH OT BHJIa BUpyca. TepMoTepanus NpoBOANUTCS B CHIELIUATbHBIX TEPMOCTaTaxX
npu temneparype 1o 37-38°C.

Taxoke, OMOTEXHOIOIU Ha OCHOBE METO/Ia MUKPOKJIOHAJIBHOTO Pa3MHOXKEHHUS MTO3BOJISET
COXpaHATh OE3BHPYCHBI pacTUTeNbHbId Marepuan. CozfgaBas OaHK KIETOYHBIX KYJIBTYP
(KpUOKOJUIEKIIUS, XJIaJJoXpaHeHue in Vitro).

[Tony4yeHHble Oe3BUPYCHBIE PACTEHHsSI Jajiee KIOHHUPYIOTCS MyTEM MHUKPOKIOHAIBHOTO
pPasMHOKEHHST B ONTHMHU3MPOBAHHBIX [UIS KaXJIOW KyJNbTyphl NHTaTENbHBIX Ccpelax B

KyJbTypaJibHOM KoMHate (Temneparypa +23-25°C, oceménnocts 40 pmol m_zs_l, 16-gacoBou
doronepuon). PazMHOXKEHHBIE paCTeHUS MEPECAKUBAIOTCS B CHELHAIBHYIO MUTATENbHYIO Cpey
JUIsl TIOJy4EeHHs] KOpHEBOM cucTeMbl. [locie momyuenuss KOpHEBOM CUCTEMBI PaCTEHUS B TEIUINLIE
NEPEeBOASTCS M3 AaCENTHYECKUX YCIOBUH B HE CTEPHIIbHBIE YCJIOBHMS M BBIPAIIMBAIOTCS B
KOHTEHHepax ¢ MOYBEHHBIM CyOCTpaTOM.

Baenenue

CanoBOACTBO — 93TO OJHA M3 KIIOYEBBIX OTpACIEdl arpapHOro CeKTopa, IIe ycIex
HaAIpPSIMYIO 3aBHCHUT OT Ka4ecTBa 0CaI0uHOro Mareprana. OJIHOM U3 caMbIX CephE3HBIX MPobdIeM
B 3TOM HaIpaBJIeHUU OCTAETCs BUPYCHas MHQEKIUs pacTeHuil. Bupycel MOryT CyIliecTBEHHO



CHIJKaTh ypPOKalHOCTb, YXyALIaTh Ka4€CTBO IUIOIOB U JJaXK€ IMOJHOCTBIO YHUUTOKATh IOCAAKH.
[TosToMy mosyueHHe O€3BUPYCHOTO TIIOCAJIOYHOrO MaTepuaja — TNPUOPHUTETHas 3ajada
COBPEMEHHOM arpoOHMOTEXHOJIOTHH.

1. 3nauenune O6e3BUPYCHOTO MaTepuaia

Bupycsl nepenarorcsi BereTaTuBHO: yepe3 YepeHKH, KiIyOHHU, KOPHEBUILIA.

3apax€HHBII MaTepran — UCTOYHUK UHPEKIMH Ha TOJTHE TO/BI.

be3BupycHsble pacTeHus:

Ob6nanatot O0JbIICH TPOTYKTUBHOCTHIO

MeHee noaBep:KeHbl cTpeccam

XapakTepu3yroTcs JIydlIer MPUKUBAEMOCTBIO U YCTOMYMBOCTBIO

2. Metozbl nosryyeHus 6€3BUPYCHOTO MaTepuaa

2.1. KynpTypa anukaibHbIX MEPUCTEM

Meton OCHOBaH Ha BBIAEICHUU M BBIPALIMBAHUU BEPXYIIEYHBIX (MEPUCTEMATUYECKUX)
TKaHEH.

[TpeumyniecTBo: B MepUcTEMax BUPYCHasl Harpy3ka MUHUMAaJIbHA WA OTCYTCTBYET.

[Ipouenypa:

Brinenenune mepucremsl (0,1-0,5 mm)

KynpTuBupoBaHHe Ha MUTATEIBHOM Cpeie in vitro

YKopeHeHHe U aJanTaius pacTeHui

2.2. Tepmorepanus

OcHoBaHa Ha TEPMOYYBCTBUTEILHOCTH BUPYCOB.

Pacrenus BblaepxkuBaOT npu MoBblieHHOW Temmeparype (1o 38—40°C) B TeueHue
HECKOJIbKUX HEJENb.

3aTreM IPOBOMST BBIJECIEHUE MEPUCTEM.

YacTo ucnosnb3yeTcst B COYETAaHUU C MUKPOKJIOHAIBHBIM Pa3MHOKEHUEM.

2.3. XuMuoTepanus 1 XUMHO-TEMOTepanus

Vcnonb30BaHue aHTUBUPYCHBIX XUMUYECKUX MTPENapaToB (pUOaBUPUH U Ip.).

Komb6unupyercs ¢ TepM0ooOpabOTKOI 1 MEPUCTEMHOM KYJIBTYpPOH.

3. MonekynsapHO-O1O0JIOTHYECKHE METOJIbI TMATHOCTUKU U KOHTPOJIS

CoBpeMeHHbIE TEXHOJIOTUH MTO3BOJISIFOT TOYHO U OBICTPO OIpPENEIUTh HATMYME BUPYCOB B
pacTEeHHMSIX:

3.1. [IIP (monumepasHas LenHas peaxkius)

OnuH U3 caMbIX TOUYHBIX METOJOB TUAarHOCTUKH BUPYCOB.

IIpeumyiecrna:

Bricokast 4yBCTBUTENIBHOCTD

Bo03MOXHOCTB BBISIBUTH J1aXKe JIATEHTHBIE (CKPBIThIE) MHPEKIIUU

Hcnonp3yeTcs Ha BCexX 3Talax MoJy4eHHs U Pa3MHOKEHUS MaTepuaa.

3.2. UOA (uMMyHO(pEpMEHTHBIN aHATH3)

OOHapyKeHre BUPYCHBIX aHTUT'€HOB C TOMOILBIO CHIEU(DUUECKUX aHTUTEI.

[TpumeHnsieTcs U11 MacCOBOTO CKPUHUHTA.

3.3. HI'C (cexBeHHpOBaHHE HOBOTO MTOKOJICHHUS)

[To3BosIsSIET MOTHOCTHIO paciIn(PpoBaTh BUPYCHBINA T€HOM.

Hcnonb3yeTcst B HayYHBIX UCCIIEAOBAHUIX U NP pa3pabOTKe YCTOWUYMBBIX COPTOB.

4. MUKpOKJIOHAJIBHOE PAa3MHOKEHUE

[Tocne nomyyeHus 6€3BUPYCHOTO PACTEHUS €T0 HEOOXOAUMO Pa3MHOKHTb.

MeTo 1 MUKPOKIIOHAJIBHOTO Pa3MHOKEHHUS ITO3BOJISIET OJTYUUTh THICSAYH KJIOHOB 1n Vitro.

IIpenmyiuecrsa:

['eneTnyeckas HIEHTUYHOCTh

Brictpoe macmTabupoBaHue

KoHTposb 3a puTOCAaHUTAPHBIM COCTOSTHHEM

5. IIpuMepsl yCrIemHOro NpUMEHEHMS



S1670Hs, TpyIIa, BUIIHS, YEPEIIHS — MAaCCOBO OYHINAIOTCS OT BHPYCOB C IOMOIIBIO
KYJIbTYPBbI MEPUCTEM.

B psize ctpan aeiicTByeT mporpaMmMa cepTH(HUKALMU T0CaI0YHOI0 MaTepralia (Harpumep,
B EC, CIIIA, Kurae).

Kazaxcran, Poccust u apyrue cTpaHbl TakyKe BHEIPSIOT IMPOrPaMMBbI 0 03J0POBJICHHIO
CaJIOBBIX KYJIBTYP.

CoBpeMECHHBIE METOJbI OHMOTEXHOJOTHU M MOJICKYJSAPHOW OHOJIOTHMH ITO3BOJISIOT HE
TOJIBKO BBISBJIATh, HO M A(PQPEKTUBHO YCTPAHATh BUPYCHbIE MH(EKIMH Yy CATOBBIX KYIBTYD.

[Torydyenue Oe3BUPYCHOIO IOCAJOYHOTO MaTepuaja — 3TO 3aJOr BBICOKOW YpOKaWHOCTH,
KauecTBa MPOIYKIUU U SIKOHOMUYECKOH Y3PPEKTUBHOCTH CaOBOJICTBA.
IlepcriekTUBBI:

ABTOMaTH3aIMs in Vitro mpoIeccoB
Hcnons3zoBanue CRISPR/Cas9 niis co3anus yCTOMYHUBBIX K BUPyCaM COPTOB
Pa3BuTHe HallMOHATBHBIX HEHTPOB MO MPOU3BOCTBY JIUTHOIO MOCAA0YHOT0 MaTepuaa

Ipencenarenn [lpaBiaenus AiiToaes T.E.
TOO «KazsHUHUIIO»
I.C.-X.H., akageMuk HAH PK

IKcnepT Askuraena JLA.



