Hoxaan pykooautensi CCII ko Inio nayku B I'opckom I'AY
IIpumeHeHne COBpeMEHHbIX OMOTEXHOJIOTHII B ATPOHOMMH

PacTeHneBoICTBO — OJTHO U3 IPEBHEHIIMX 3AHATHI YEI0BEYECTBA, KOIIA-TO
00yCIOBHUBIIIEE MEPEXO/1 HAIIMX JATIEKUX MPEAKOB OT KOUEBOTO
oOpa3a xu3HH K ocemiomy. C camMol 3apy IUBHIU3AINNKM PACTEHUS OBLIH IS
JIOIEW HWCTOYHUKOM IIWINH, OJEKIOM, MATEPHAIIOM JUIA IOCTPOMKHA JOMOB.
[To3TOMy pacTeHHEBOJCTBO Pa3BUBAETCS BMECTE C LMBHIM3ALMEN — 3Ta Hayka
HUKOI'/Ia HE CTOUT Ha MECTE.

C yBenuueHueM HacejleHUs 3eMJIM YBEJIMYMBACTCS M MOTPEOHOCTh, KaK B
IMIIE, TaK U B IPEIMETAX PACTUTEIBHOIO ITPOU3BOACTBA. DKCTCHCHUBHBIA IYTh
pPa3BUTHs PACTEHUEBOJACTBA TEPSAET CBOIO 3HaYMMOCTh. Ha cMeHy eMy mpuxoauT
JIpYrol moaxoJa — MHTEHCUBHBIM. OH XapakTepusyeTcsi MOUCKOM 3((PEKTUBHBIX
croco0oB U (OpM TPUBHECEHUS B PACTUTEIbHBIE OPraHU3MbI, HCIOJIb3YEMbIE
YEJIOBEKOM B €r0 KU3HENEATEIbHOCTH, PA3JIUYHbIX MPU3HAKOB, HAIUYUE KOTOPBIX
OpUaeT  pacTeHHsIM  CBOWCTBA,  HEOOXOAMMBIE 1S YIOBJIETBOPEHUS
pa3HOOOpa3HbIX MOTPEOHOCTEH dYeloBeKa - MUINA, OAEKIA, CTPOUTEIIbHBIE
MaTepHuasl U T.JI.

AKTHBHOE U HIMPOKOE MPUMEHEHHE OMOJIOTMYECKUX TEXHOJOTUi B 00JIacTH
pacTEeHUEBOACTBA OOYCIIOBJIEHO YHHMKAJIbHOM OCOOEHHOCTBIO IPEACTABUTENCH
LaPCTBA PACTEHHUI - PACTUTENIbHBIA OpraHU3M CIIOCOOEH Pa3BHUTHCS IEIUKOM M3
OJIHOM-€IMHCTBEHHOM JIFOO0U KIJIETKH.

VYBennueHue ypoKaHOCTH — 3TO TJIABHOE HAIPaBJICHUE HHTEHCHUBHOIO IYTH
pa3BUTHS PaCTEHUEBOJCTBA, KOTOPOE C YCIIEXOM PELIAETCs C IPUMEHEHHEM
OMOTEXHOJIOTUH.

bonpuioe BHUMaHUE yAEISIETCS OJYYEHUIO HOBBIX COPTOB PACTEHMIA,
YCTOMYMBBIX K Pa3IMYHbIM a0MOTHUECKUM (PaKkTopaM BHEUIHEH Cpeibl: BETpam,
XO0JIOAY, ape, 3aCOJICHHOCTH WJIM 3aKUCJIEHHOCTH TOYBBI, HEIOCTATKy WIH
M30BITKY BJIAard W Pa3JUYHbIX XMUMHYECKUX 3JEMEHTOB MNouBbl. HampaBieHHbIN
MyTareHe3 B JaHHOW 00JIacTH, KakK IpaBWJIO, BEJETCS B CUCTEME «pacTeHHE-
pacTeHue», T. €. OOMEH TeHaMHM NPOU3BOASAT TOJBKO MEXIY pa3iIMuHbIMU
pPacTeHUsMHU; PEKe B CUCTEME «OAKTEpUSA-PACTEHUEY, B OCHOBHOM JIJISl TIOTYUCHHUS
COpPTOB, YCTOMYMBBIX K XOJIOIY WIH 3aCyXe.

Taxoxe, B mpuopuTeTe NPUMEHEHUS] OMOTEXHOJIOTUIA JieXkKaT 3aa4M 3alUThI
pacTeHuM OT pa3iauuHbIX OHMOreHHbIX (akTopoB. M3maBHa Benercss Oopbda ¢
pPa3IMYHBIMU BPEAMTENSIMH — HACEKOMBIMH, OaKTEpUSIMH, BUPYCAMH, TPUOAMH.
buoTtexHonoruu B JaHHOM 001aCTH MPUMEHSIOTCS B IBYX HaIlpaBJICHUAX:
® CO3/1aHHE€ TMEeCTUIMJIOB Ha OCHOBE OMOTEXHOJIOTMYECKUX CHCTEM 3alIUThI

pacTeHuit: repOurnuaoB (0oppba ¢ COpHSIKaMHu), POACHTHIMAOB (Oopnba C



IpbI3yHAMU), UHCEKTULIUIOB (OOphOa ¢ HACEKOMBIMM), U T.A. MHOTHE U3 HUX
CO3/IAI0TCSI Ha OCHOBE €CTECTBEHHBIX BparoB Bpeauteneid. Hampumep,
oaxtepus Bacillus thuringiensis, oburaromas B Mmo4Be, SI0BUTA IJIS IEJIOTO
psia BpeauTeie KyKypy3bl, B TOM YHCII€ KYKYPY3HOTO MOTBUIBKA.

® WU3MEHCHME T€HOMAa pPAaCTEHUWA C LEJIbI0 MOBBIICHUS YCTOMYUBOCTH K
BpeAUTENSIM (HaIpUMEpP, MOKHO BCTPOUTH B T€HOM PACTEHUS T'eH OaKTepuH,
oOecrieunBaIOIINN CHHTE3 Oejka, SAOBUTOTO [IJII HACEKOMBIX, OJIHAKO HE
SIBJISIIOIIETOCS] MATOTEHHBIM JIJI1 CaMOr0 pAacTeHHUs WM 4YesoBeka). Takke
HEMaJOBAXKHBIM SIBJISIETCSI TIOJIyY€HUE COPTOB PACTEHUM, YCTOMYMBBIX K
XUMHUYECKUM TepOuIaaM, HHCEKTUIIUIAM U T. 1., KOTOpbIe MOT'YT OKa3bIBaTh
BpEIHOE BO3/ICHCTBUE HE TOJHKO HA COPHBIC PACTEHUS, HO U HAKATUIMBATHCS B
CEIBCKOXO3SIICTBEHHBIX KYJIbTypaX. ['€eHbl YCTOMYMBOCTH K TaKUM BEIIECTBAM
KaK MpaBUJIO TMOJYYalOT W3 Pa3IMUHBIX TMOYBEHHBIX Oaktepuil. Hampumep,
OJIHO W3 MEPBBIX JTOCTUXKEHUU OUOTEXHOJIOTHH B PACTEHUEBOJCTBE — COS
komnanun MoncanTto (Monsanto, Cent-Jlyuc, mrar Muccypu) obGmamgaet
YCTOMYMBOCTHIO B TepOMIMay riaudocary.

CoBpeMeHHBbIE OMOTEXHOJIOTHH 0a3upyroTcs Ha (DyHIAaMEHTAIBHBIX OTKPBITHSIX B

00JIaCTU T€HETUKHU, MOJICKYJISIPHOW OUOJIOTUM, MUKPOOHOJIOTHUN U MHOTHUX APYTUX

HayK €CTECTBEHHOHAYYHOT'O HaIlpaBJICHHUS.

OnHUM U3 3HAYMMBIX MPUKIIAIHBIX ACTIEKTOB B CEJICKIIMOHHBIX IIpOrpaMMax
SBJISIIOTCSL COBPEMEHHBIE OMOTEXHOJIOTUYECKHUE METOJbI, KOTOpPbhIC IMO3BOJISIOT
COXpaHSTh IIEHHbIE THOPUIHBIC 00Pa3Ilbl, YBEIMUYUBATH KOI(POUITUEHT
MUKPO-KJIOHAIBHOTO Pa3MHOXKEHHUS M TI0Jy4aTh TEHETUYECKU OJHOPOIHBIN
Marepua.

Ucnonb3oBanne OMOTEXHOJIOTUYECKUX METOAOB KYJIbTYPhl PACTUTEIIHHBIX
KJIETOK M TKaHell oOecrnedyrBaeT BO3MOXHOCTh KPYIVIOTOJMYHOTO TPOBEACHUS
CEJICKIIMOHHOTO TIpoIlecca, MOJIyUYeHHEe THOPUIIHBIX CESHIIEB M3 3apOJblIlIed Mpu
OTHAJICHHOW THOpUIM3AIMU, KOTOpPbIE 3a4acTylo, MPU TPAJAUIIMOHHBIX METOJaX
CCJICKIIMOHHOM  paboThl, OBIBAIOT HEKU3HECIIOCOOHBIMH, COMAKJIOHAIBHBIX
oOpa3IlioB W COMaTUYECKUX THOPUAOB, a TakKe II03BOJISIECT CO3/aBaTh
pPacTUTEIbHBI MaTEeprall C UBMEHEHHBIM YMCJIOM XPOMOCOM.

PazpaboTka MeTOA0B COMaTUYECKONW TMOpUIU3ALIUN TTO3BOJIMIIA TTPEOI0ETh
OTpaHUYCHUS] HECOBMECTUMOCTH.

3HauyuTeIbHAS POJIb OMOTEXHOJIOTMYECKHX METOJIOB OTHOCUTCS K cdepe
reHeTudeckoil Tpanchopmanuu pacteHuil. [lpumMeHenne TpaauLIMOHHBIX METOJOB
MOJYYEHHSI HOBBIX COPTOB PACTEHHI OrpaHUYEHO MOTEHIIMAJIOM BHYTPHUBUIOBOM
M3MEHYHBOCTH, TOTJa KaK T'eHeTHYecKas TpaHChOpMaIHs MO3BOJISICT MPEOI0JIETh
9TO orpaHuveHwe. B HacTosimee Bpemss HauOoOJee YCIENIHBIM  TUIIOM
TpaHc(opMaru pacTeHUH SBJIsSETCS arpoOakTepuanabHas, a HOBEHIIIUM METOIO0OM



T€HETUYECKOT0 PENAaKTUPOBAHUS HA CErONHSIIHUM MOMEHT IPUHITO CYUTATh
METOJl pENAKTHPOBAaHUS TI'€HOMOB OpPraHM3MOB C IIOMOLIBIO  CHCTEMBI
CRISPR/Cas?9.
OCHOBHBIMM ~ COCTABJIIFOLIIMMM  IOBBIIMICHHS]  PE3YJBTAaTUBHOCTH  CEJICKIIUU
SABJISIFOTCS:
® DKOJIOTM3alMs CEJIECKIUH;
e pa3paboTKa, OCBOCHHE M MCIOJIb30BAHUE B TEXHOJIOTMSIX CEIEKIMOHHBIX
IIPOLIECCOB COBPEMEHHBIX F€HETUKO-OMOTEXHOIOTMUYECKUX METOIOB;
® YCKOpPEHHE CO3JaHUs COPTOB ((PUTOTPOHHO-TEIIINUHBIE KOMILJIEKCHI);
® T[OBBIIIEHHE WHPOPMATHBHOCTH CENEKUIMOHHBIX MPOIECCOB Ha 0ase
KOMIIBIOTEPHBIX CPEACTB U MHPOPMALIMOHHBIX TEXHOJIOTHIA;
e (GOpMUPOBAHME  HALMOHAIBHOM  0a3bl  TEHETUYECKUX  PECYPCOB
CEIBCKOXO3SMCTBEHHBIX PACTEHUN;

e MaTepHaIbHO-TEXHUYECKas U NPUOOpPHAS] MOJEPHU3ALUA.

[IpuMeHUTENBHO K CEJIEKUUU pAcTeHUH, aHajdu3 MHUPOBBIX TEHACHLUUN I10
CO3/IaHMI0 HOBBIX COPTOB IMOKa3aj, YTO TOJABJAIOIIEE  OOJBIIUHCTBO
COBpPEMEHHBIX  COPTOB M  THOpPUIOB  CBSI3aHO  C  HUCHOJb30BAaHUEM
OMOTEXHOJIOTUYECKUX METO/I0B. [IpuMeHeHne OOBIYHBIX METOMIOB CEJICKIUU
(BHYTpPUBHUIOBAsI THOpUAN3ALIMS U OTOOP) HA COBPEMEHHOM 3Tale Pa3BUTHUA YKE
HE TIO3BOJISIET CO3/1aBaTh KOHKYPEHTOCHOCOOHBIE COpTa M, COOTBETCTBEHHO,
BHEJPATH UX B IPOU3BOJICTBO.

B mocnennue roxel B MHupe ajeKo MPOJBUHYJIMCH HOBBIE HaIpaBJICHUS
OMOTEXHOJIOTUH, CBSI3aHHBIE C pe3yJibTaTaMu H3yuyeHUs (HyHKIMOHUPOBAHMS
IEHETUYECKOro ammapara KIeTKd (TeHOMMKA), BHYTPUKIETOUYHBIX OEJIKOB
(mpoTeomMmuKa), HAAMOJEKYISPHBIX CTPYKTYp, OTACIBHBIX KIETOK, a TaKxKe
npo0semM HaHOOMOJIOTUH (HOBbIE HAaHOOMOMaTepHaiibl). IMEHHO Ha 3TOW OCHOBE B
3aMaJIHbIX CEJIEKIMOHHBIX OPraHU3alMsaX IIHPOKO HCIONb3YIOTCS MOJIEKYJISPHO-
IEHETUYECKUE M OMOTEXHOJOTHYECKHE METOJbl NPHU CO3/aHUU HOBBIX COPTOB
PaCTEHUMN.

s 3¢ (HEeKTUBHOTO CO3/1aHusA HOBBIX BBICOKOIIPOAYKTHBHBIX
KOHKYPEHTOCIIOCOOHBIX COPTOB M THOPUAOB CEIbCKOXO3SWCTBEHHBIX KYJIBTYp C
BBICOKMM Ka4eCTBOM TMPOIYKIIMH, YCTOHYMBBIX K CTPECCOBBIM (haKTOpam,
OOJIE3HSIM UM BPEIUTENSIM, HEOOXOAUMO HCIOJIb30BATh CIEAYIONINE MOJEKYISIPHO-
TCHETUYECKUE ¥ OMOTEXHOJOTUIECKIE METO/IbI:

® TCHHas WH)XCHEPHS;

® CO3/1aHHE TPAHCTCHHBIX PACTEHMUIA;

e JIHK-texnomnoruu;



® OTAaJIeHHas TUOPUIU3ALINS;

® DOKCIEpPUMEHTATbHAS TATUIOU/IHS,

e KyJIbTypa iN VIitro opraHoB u TKaHEH;

® WHIYIUPOBAaHHBINA MyTareHe3 U PpeKOMOMHOTCHE3.

Pe3ynbrathl paboThl 110 UCTIONIB30BAHUIO T€HETUKO-ONOTEXHOIOTUYECKUX
METOJIOB B CEJEKIMU HOBBIX COPTOB M THOPHIOB CEIbCKOXO3AMCTBEHHBIX
pacTeHui TOBOPST O OOJIBIION MEPCIIEKTUBHOCTH IaJIbHEHIIIEr0 Pa3BUTHS
JAHHBIX HccienoBanuid. [lpeacTosiiye OCHOBHBIE HAINpaBIEHUS TE€HETUKU U
OMOTEXHOJIOTUM B CEJIEKIUU PACTEHUM MOXKHO C(HOPMYJIHNPOBATH CIEAYIOLIUM
obpazom:

e Pa3paboTka KIETOYHBIX TEXHOJIOTMHA JUIsl YCKOPEHMsI CO3[aHUSl HOBBIX
KOHKYPEHTOCIIOCOOHBIX, BBICOKOMPOAYKTHUBHBIX M YCTOWYMBBIX COPTOB
PaCTUTENBHBIX KYJIbTYD.

e Pa3paGoTka ¥ onNTUMHU3ALMSA METOAOB OMOMH)KEHEPUU MJII YCKOPEHHOTO
CO3/1aHUsl NPUHUUIHNAIBHO HOBBIX (OpPM pacTeHUH M Ha HUX OCHOBE
BBICOKOIIPOJYKTUBHBIX M YCTOMUMBBIX TMOPUIOB U COPTOB PACTUTEIbHBIX
KyJbTYpP MUPOBOT'O YPOBHS.

e lcnonb3oBaHWE TEHOMUKH: pa3pabOTKa W ONTUMHU3ALUS MOJEKYISPHO-
T€HETUYECKUX METOOB JUIsl CO3/IaHUSA U XapaKTEPUCTUKU COPTOB U BHUJIOB
Pa3HBIX CEJIbCKOXO3AMCTBEHHBIX KylIbTyp Ha ocHoBe JJHK-mapkepos.

e VYCOBEpIICHCTBOBAHUE OMOTEXHOJIOTMYECKUX MOAXOAOB Ui YCKOPEHHOTO
CO3JaHMsI HOBBIX BBICOKOMPOAYKTUBHBIX U YCTOWYMBBIX COPTOB U THOPUIOB
CEJIbCKOXO3SIICTBEHHBIX KYJIBTYP.

Jnst 3 PexTHBHOTO HMCHONB30BaHUSA (PYyHIAMEHTAIbHBIX H  TPHUKJIATHBIX
TeHETHUKO-OMOTEXHOJOTUYECKUX Pa3pabOTOK Ha MPaKTUKE HE0OX0aruMa BhIpabOTKa
MPaBUJIBHOW  OPraHU3allMOHHOM  CTPYKTyphl. B MHpOBOM  mOpakTUKe
BBICOKOA(D(EKTUBHON 3apeKOMEHJIoOBajla ce0s CieAyrolnas - OpraHu3aIus
CEJICKITMOHHO-OMOTEXHOJIOTHYECKOTO «KOHBEHEpa», COCTOSIIEr0 M3 HECKOJIbKHX
OJIOKOB, CEKITMH, KakIas W3 KOTOPBIX BBIMOJHSIA OBl OmpesencHHbIe (yHKIAN
(Tabi. 5) u siBAsIIACh OBl HEOTHEMIJIEMBIM 3BEHOM B «IIEMA KOHBEHepay.

O} hEeKTHBHOCTh TAaKOW «CXEMbI» pabOTHl JOKa3aHa MPAKTUKOW 3amaHbIX
CEJICKITMOHHBIX (HUPM.



