pushtalarda etishtirib bo‘lmaydi.[2] Hududda ushbu kamchiliklar
bo'lishiga qaramasdan, sabzovot ekinlari muntazam ravishta
yetishtirilib kelinmoqgda. Bunda asosan “Marg'‘ilon” navli oq
piyozning uzunchoq va dumaloq navlari, “Shalot” va “oddiy bosh
piyoz” hamda sovuqqa chidamli mahalliylashgan “Porey” navli
piyoz navlari yetishtirilib kelinmoqgda.

Xulosa. Yuqorida keltirilgan tahlillar sabzavot ekinlari
urug‘larini tekis yerlarga tasmali usulda ekishdagi afzalliklarni
e’'tiborga olib, amaldagi texnologiyalar bo‘yicha yangi konstruktiv
sxemaga ega bo‘lgan, mayda urug‘li sabzavot ekinlarini gatorlab
va tasmali usulda tekis yerlarga ekadigan seyalkalarni ishlab
chigish bo‘yicha ilmiy-tadgigot ishlarini olib borishni tagozo etadi.

YTKaSMHFaH gana CMHOBNapwu HathxXanapu.
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KARTOSHKA (SOLANUM TUBEROSUM L.) DA CRISPR/CAS9
TEXNOLOGIYASININIG QO‘LLANISHI

2Xusanbayeva Shahnoza Rustamjon qizi, magistr,
2Muxtorov A’zamjon Turotbek o‘g’li, magistr,
2Mirzahmedov Muhammadjon Xoshimjon o‘g’li, k.i.x.,
2Usmanov Dilshod Erkinbayevich, PhD
Toshkent Davlat Agrar Universiteti,
20'zRFA Genomika va bioinformatika markazi.

Annotatsiya. Ushbu maqolada o ‘simlik genomini tahrirlashda so ‘nggi zamonaviy texnologiyalardan biri CRISPR/Cas
9 texnologiyasi haqgida ma’lumotlar keltirilgan. Uning yordamida ko ‘plab qishlog xo ‘jalik ekinlari genomi tahrirlangan.
Ulardan biri kartoshka o ‘simligidir, maqolada kartoshkaning abiotik va biotik stresslarga chidamli bo ‘Igan genlari ustida
CRISPR/Cas 9 texnologiyasi yordamida olib borilgan tadgiqotlar keltirilgan.

Kalit so‘zlar: genom tahrirlash, CRISPR/Cas9, kartoshka, GBSS, StDND1, StCHL, fitoftorioz, coilin geni. StPPO2.

Annomayusa. B smoii cmamve npeocmasnena ungopmayus o mexronoeuu CRISPR/Cas 9, 00101l u3 Hogetiuux mexHono2uti
pedaxmuposanus cenoma pacmetuil. C e20 RoMOwbI0 ObLT OMPeOAKMUPOBAH 2eHOM MHOSUX CETbCKOXO3AUCTEEHHBIX KYIbIYP.
OOHUM U3 HUX A6TAEMCA pACMeEnUe Kapmopens, 6 cmambve npedcmasienbl UCCIe008aHUA, NPOBEOEHHbIE ¢ UCHONb308AHUEM
mextonozuu CRISPR/Cas 9 na eenax kapmoghens, ycmouuusbix K aOUOmudeckum u OUOMU4ecKum Cmpeccam.

Knrouesvie cnosa: peoakmuposanue eceromos, CRISPR/CASY, kapmogens, GBSS, StDND1, StCHLI, ¢pumogpmopuos, e

coilin, StPPO2

Annotation. This article provides information about CRISPR/Cas9 technology, one of the newest technologies for editing
the plant genome. With its help, the genomes of many agricultural crops were edited. One of them is a potato crop. The article
presents studies conducted using CRISPR/Cas9 technology on potato genes resistant to abiotic and biotic stresses.

Key words: genome editing, CRISPR/Cas 9, potato, GBSS, StDND1, StCHLI, late blight, coilin genes, StPPO2

Kirish. Birlashgan millatlar tashkiloti ma’lumotlariga ko‘ra
dunyo aholisi 2022- yilda 8 milliard kishiga yetdi va bu ko‘rsatkich
toxtovsiz o'sib bormogda. Aholi soni 2050-yilga kelib 9,7 milliard
kishiga yetishi bashorat qgilinmoqgda [1].

Bu esa 0'z navbatida oziq ovgat ta’minotida katta giyinchiliklar
tug'diradi. Oziq ovqgat ta’minotini kuchaytirish uchun hozirdanoq
qgishloq xo'jalik ekinlarining navlarini yaxshilab borish lozim.

Kartoshka (Solanum tuberosum 2n=4x=48) bug‘doy va
guruchdan keyin insonlar eng ko‘p iste’'mol giladigan ekin turi
sanaladi. Hozirgi ko‘plab kartoshka navlari biotik va abiotik
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stresslardan zararlanmogda. Shuningdek global iglim o‘zgarishi
ham bunga o'z ta’sirini o‘tkazmoqda [2].

Bu muammolarga javoban zamonaviy ilm fan ham bir
gancha yechimlarni taklif gilmoqda. Kartoshka genomining to'liq
o‘qilishi o‘simliknig hosildorligini, kasallik va zararkunandalarga
chidamliligini, shuningdek, tugunakning kimyoviy tarkibini
boshgaruvchi genlar faoliyati hagida gimmatli ma’lumotlarni berdi.
Bu ma’lumotlardan genom tahrirlarlash vositalarida foydalanish
hozirgi kundagi dolzarb vazifalardan biridir.

Tahlil va natijalar. Genom tahrirlash vositalari yordamida



genomning aniq uchastkasida yetarlicha aniglikda DNKni
mutatsiyaga uchratish mumkin. Bu orqali gishlog xofjalik
ekinlarining hosildorligini, abiotik va biotik stresslarga
chidamliligini, hosil sifatini oshirish mumkin. Genom tahrirlash
vositalaridan foydalanib ko‘plab navlar yaratilgan. Genomi
tahrirlangan o‘simliklar oddiy transgen o‘simliklardan tubdan
farq qiladi. Bunday o‘simliklarga transgen o‘simliklardan farqli
o‘laroq begona DNK Kkiritilmaydi. Bu esa genom tahrirlash
vositarininng ahamiyatini yanada oshiradi. So‘nggi yillarda
genom tahrirlash vositalari xilma xilligining ortishi bu amaliyotni
tez, samarali va iqtisodiy jihatdan arzonga amalga oshirish
mumkinligini ko‘rsatmoqda. Keng tarqalgan genom tahrirlash
vositalariga CRISPR/Cas9 (Clustered regularly interspaced
short palindromic repeats), TALEN (Transcription activator-
like effector nucleases), rux barmoq nukleazalari (Zink finger
nucleases) va homing endonukleaza yoki meganukleazalar
kiradi [3]. Bular ichidan CRISPR/Cas9 texnologiyasi ko'p
foydalanilmoqda.

CRISPR/Cas9 tizimi prokariotlarning adaptiv immunitetiga
asoslangan. Tabiatda bakteriya va arxeylar RNK boshqaruvchi
endonukleazalaridan begona DNK ni aniglashda va parchalashda
adaptiv immunitetning bir gismi sifatida foydalaniladi. CRISPR/
Cas9 genomini tahrirlash tizimi ikkita komponent yo‘naltiruvchi
RNK va Cas9 fermentidan iborat [4].

Andersson (2017) va boshqgalar granulalar bilan bog‘langan
kraxmal sintetaza (GBSS) fermententini kodlovchi genning
uchta uchastkasini turli xil eksperemental yo‘llar bilan nishonga
olib bir necha allellarda 67% gacha mutatsiyaga uchratildi.
Natijada GBSS fermentining to‘liq nakautga uchragan liniyalar
olingan [5].

CRISPR/Cas9 texnologiyasi yordamida kartoshkaning coilin
genini biotik va abiotik stresslarga chidamliligi o‘rganilgan.
Bunda Cas9 komleksi hujayraga bioballistika va vacuum
infiltratsiya usulida yetkazilgan. Coil gening fagat bir allelda
mutatsiyaga uchrashining o'zi ham o'simlikni Y virusi bilar
zararlanishiga sezilarli dararjada chidamlilikka olib keldi.
Shuningdek, bu gen kartoshkada tuz va osmotic bosimga
chidamlilikni ham oshirdi [6].

Kartoshkaning StDND1, StCHL1 va DMG400000582
(StDMR6-1) genlari CRISPR/Cas9 texnologiyasi yordamida
funksional nakaut gilinishi natijasida fitoftorioz kasalligiga chidamli
bo‘lgan o'simliklar olingan. StDND1 geni mutatsiya uchragan
o‘simliklar pleytrop effektiga ega bo‘lgan [7].

Arabidopsis thaliana ning U6 promotori o‘rniga kartoshkaning
endogen U6 promotori qo‘llanilganda CRISPR/Cas9
texnologiyasining samarasi oshgan. . Bunda allel genlarning
tahrirlanishi 35 % gacha ortgan. Natijada kartoshka kabi
murakkab genomlarda hujayra kulturalash, kallusogenez va
eksplantlarni skrininglash jarayonini sezilarli darajada tezlashdi
[8].

Tetraploid kartoshka bir nechta xil xususiyatlarga ega bo‘lgan
kraxmal hosil gilishi mumkin. SBE1, SBE2 genlarining biri yoki
har ikkisini nishon gilgan vector konstruksiyalar Agrobacterium
tumefasis yordamida o'simlik genomiga transformatsiya
gilinganda bir gancha mutant liniyalar olingan. Olingan liniyalar
tahlil gilinga kartoshka kraxmalining o‘zgarishi kuzatilgan. Kraxmal
tarkibi o‘rganilganda qisqa amilopektin bog‘lari kamayib uzun
bog'lari ortganligi aniglangan [9].

Polifenol oksidazalar (PPO) fenol birikmalarnining xinonlarga
aylanishini tezlashtiradi, natijada meva va sabzavotlarda qo‘ng'ir
rangli pigmentlar hosil bo‘ladi. Enzimatik gizarish deb nomlanuvchi
bu jarayon organoleptik xususiyatlarining yomonlashishiga va
o‘simlikning ozugaviy sifatini yo'qotishiga olib keladi. Kartoshkada
(Solanum tubersoum L.) PPOlarni kodlovchi genlar multigene
oilasi tomonidan boshqariladi. StPPO2 geni nokaut gilingan
o‘simliklarning 68 % da allellarning hech bo‘imaganda bittasida
mutatsiya kuzatilgan bo'lsa, 24 % o'simliklarning har to'rttala
allelida mutatsiya kuzatilgan. Natijada to‘rtta allelda mutatsiya
kuzatilgan o‘simliklarda nazoratga nisbatan fermentativ
gorayishlar soni kamaygani aniglangan [10].

Xulosa. CRISPR/Cas9 texnologiyasi keng gamrovli bo'lib,
genomni tahrirlash orqali turli xil abiotik va biotik omillarga chidamli
o‘simliklar olishda muhim ahamiyatga ega. Bu esa 0z navbatida
global iglim o‘zgarishi sharoitlarida ham yuqori hosil beruvchi,
ozugaviy giymati yuqori, uzoq muddat saglash mumkin bo‘lgan
o‘simlik navlarini olishga imkon beradi.
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NCTUKBOJJIUN CAPUMCOK KJIOHJTAPUHH
TAHJIOB CUHOBHU

YT1aeB PaxumxoH XanMmoBuY, TasiHy OOKTOPaHT,
TepMmn3 arpoTexHonorusinapu Ba MHHOBALMOH PUBOXITAHULL MHCTUTYTH,
CanomoB baxogup CanomoBuY, K.X.d.d.4, K.1.X.,
Cab3aBoT, NoNM3 3KMHMAapY Ba KApTOLUKAYNIVK UITMUA-TAOKUKOT UHCTUTYTW.

Annomayus. Yuby maxonaoa capumcox manio8 CUHOBU HATMUNCATAPULA KVPA MYXUM XYHCanuK Oensunapu, ymymuil 8d
mogapoon xocundoprueu oyuuua K-81 xnonu ucmuxbonnu, 0ed6 monunou. Yuiby kionoa nuésbownune ypmaua éaznu 68 2,
nuézuanapuune ypmaua éazuu 4,9 2, nuézuanap conu 13 ma nu mawikun smou. Iue wxKopu ymymuii (23,2 m/2a) éa mosapoon
(23,1 m/ea) xocunoopaux xam ywioy kionoa Kyzamunou. Taunnos cuHo8U Hamuicailapued Kypa Myxum Xyxcaiux oeneunapu,
ymymuti 6a mogapoon xocundopaueu oyuuua K-81 knonu ucmuxbonnu, ded6 monunou. Yuoy ucmuxoonrnu K-81 namynacu 2022
uunoa Uumennexmyan Mynx acenmaueuea “Tepmusz 2020 nomu 6epunud (NAP 220052) namenmaawmupuuiea monuupuieay.

Kanum cysnap: capumcox, kiow, Kuécutl Hag, nuéoow, nuésua, 2yi Ho8od, UHOEKC, MAHAAUL, XOCUTLOOPIUK.

Annomayua. B cmamve npugedenvt pe3ynomamsl ceneKyuoOHHO20 UCHbIMAaHUs K1oHa decHoka K-81 npusmnannoeo
NePCeKMUBHbIM N0 BANCHBIM XO3AUCTIEEHHbIM NPUSHAKAM, 4 MAKdice 00well u mosapHoll NPOOYKMugHoOCmu. Y 0anHo2o
KJIOHA YeCHOKA CPeOHsAs Macca IyKosuysl cocmasuna 68 e, cpeonsas macca 3yoxkos — 4,9 2, konuvecmeo 3y0ko8 — 13 wmyx.
Taxoce ommeuena evicokas oowas (23,2 m/ea) u mosapras (23,1 m/ea) yposcatinocms. Takum obpasom no pesyivmamam
CENeKYUOHHO20 UCNBIMAHUSA 1O BANHCHBIM XO3AUCIBEHHBIM NPUSHAKAM KIIOH YecHoKa K-81 npusnan nepcnexmuenvim. Ha Oannblil
obpasey uecroka K-81 6 2022 200y bvina nooana 3aa6Kka Ha namenm 8 A2eHmcmeo uHmMen1eKmyaibHoU coOCm8eHHOCMU noo
nazeanuem « Tepmuz 2020» (NAP 220052).

Kntouesvie cnosa: uecnok, know, cmanoapm, 3y0Ku, IyKosuyd, coygenmue, UHOexKc, omoop, npooyKmugHOCHb.

Annotation. The article presents the results of a selection test of the garlic clone K-81 which was recognized as promising
for important economic characteristics, as well as general and commercial productivity. For this garlic clone, the average
weight of the bulb was 68 g, the average weight of the cloves was 4.9 g and the number of cloves was 13 pieces. High total
(23.2 t/ha) and marketable (23.1 t/ha) yields were also noted. High total (23.2 t/ha) and marketable (23.1 t/ha) yields were
also noted. Thus, based on the results of a selection test for important economic traits, the garlic clone K-81 was recognized
as promising. For this sample of garlic K-81, a patent application was filed in 2022 with the Intellectual Property Agency
under the name “Termiz 2020” (NAP 220052).

Key words: garlic, clone, standard variety, cloves, bulb, inflorescence, index, selection, productivity.

Kupuw. Capumcok-nuésryngownap (Allium sativum L.) oun-
nacura maHcy6 6ynu6, sataHn Mapkasuin Ocuéamp. Xo3vpru
BakTAa é€sBoin copmanapu AGQFOHUCTOH, TOXMKUCTOH Ba
V36EeKUCTOHHUHT TOFMM palioHnapuaa yupanau.

CapuvmcoK y30K 3BOMOLIMOH TapakkWMET Bockuymn-counoreHeanaa
XKUHCUI KyNanmLl XycyCuUsiTUHU YKOTraH Ba LWy cababnu xo3unpru
JaBpAa cenekuus niunapu dakat KMoHNM TaHnaw acocvaa onvb
6opunmokaa.

V36ekuctan Pecny6nukacy xyayauaa nos Yvukapagurad
Ky3rn CapyMCOKHUHT Xarnk Cenekuusicu nynu éunaH spatunraH
TYpnu-TymaH Hasnapu 6op. Mamnakatumusga 1972 nungaH
6ownab HOxHo-pmoneToBbINn, 1978 nnngaH ByTyHUTTUOK
YCUMANKLLIYHOCAUK MHCTUTYTUHHHT YpTa Ocné cTaHumscuaa
Marickuin BUPa HaBnapu parioHnawtupunrad xamga 2016 nun-
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na CIMN3 Ba KUTW CypxoHaapé nnmuii-taxxpuba craHumsicuga
Ynpgamnu Haewv parvioHnawtvpungm (Odasnat peectpu, 2022).

PaiioHnaluTMpunraH xap y4ta HaB xaMm nost YikapaguraH Kyaru
HaBnap rypyxura Kupagau.

CIN3 Ba KUTU CypxoHaapé unmuii Taxkpuba crtaHumsicuaa
2010 “unpaH CapMMCOKHWUHT SHIM HaBrnapuHu sipatuw Byiinya
cenekumst uwnapu onué Gopunan. 2010-2015 unnap gaeo-
muaa 50 gaH opTuK Typnv MamnakatnapaaH KenTvpuiraH Has
HamyHanapu, 200 faH opTvK UCTUKBONNM KNOHNap YpraHunau.

TagkukoTnap HaTwxacuaa sapatunraH sHrn “CypxoH Boxacu”,
“¥WaHy6” Ba pokambonbHuHT “Bapaka” Hasnapura 2022 innaa
WHTtennektyan mynk areHtnurugad (NAP 00403, NAP 00404,
NAP 00406) nateHTnap onuHraH xamaa 2021 wvungax Jaenat Has
CUHOBMra kabyn kununHuG pyrixatra onuHraH (T-6/01-10-221-son,



