Tap chi Khoa hoc va Céng nghé Néng nghiép Viét Nam - S6 Chuyén dé danh cho Boan thanh nién VAAS (133)/2022

DI TRUYEN TINH KHANG G CAP PQ PHAN TU VA UNG DUNG CONG NGHE
SINH HOC TRONG CHON TAO GIONG LUA KHANG BENH BAC LA
binh Xuin Hoan"', Nguyén Thi Tho'
TOM TAT

Bénh bac 13 do vi khuéin Xanthomonas oryzae pv. oryzae (Xoo) gay ra la mot loai bénh hai nghiém trong trén
lua cé thé gy thiét hai 50% nang suft. St dung gidng ltua khing bénh gitp kiém sodt mot cdch hiéu qua bénh
hai nay. Cac nghién ctiu vé QTL (Quantitative trait locus)/gen khang bénh bac la ciing nhu nghién ctu tuong
tac ky sinh - ky cht & cdp do phan tt da gép phan ddy manh codng téc chon tao gidng lua khing bénh bac l4.
Dén nay, 46 gen khang vi khuén Xoo da dugc xac dinh, trong d6 28 gen troi. 18/46 gen khang vi khuén Xoo
da dugc phan 1ap bing cic phuong phédp khac nhau. Bo gen hoan chinh ctia 4 noi Xoo da dugc cong bo, chia
khoang 5 triéu nucleotide v6i 9 - 19 gen mé hoa protein gay bénh. Mot s6 ky thuat sinh hoc phén ti nhu chon
giéng bang chi thi phan tt (Marker-assisted selection - MAS) va chinh stia gen bang CRISPR/Cas9 (Clustered
Regularly Interspaced Short Palindromic Repeats/Cas9) da dugc ting dung gitip ddy nhanh qua trinh chon tao

giong lua khang bénh bac la.

T khoa: Cay lua, bénh bac 14, tinh khang, chon tao giong

1. Gi6i thiéu

Laa (Oryza sativa L.) la mot trong nhiing céy
luong thuc chinh cua thé gisi, véi dién tich ndm
2019 dat 162 triéu hecta, cho san lugng udc dat hon
755 triéu tdn (FAO, 2020). Lua dugc trong & hon
100 quéc gia trén thé gidi, & khap cic chau luc tru
Chau Nam Cuc (Fukagawa and Ziska, 2019) va la
ngudn cung cap tinh bot cho hon 50% dan s6 toan
cau (Pradhan et al., 2020). Do d¢, viéc nang cao
san lugng va chét lugng lta gao 1a can thiét d€ dam
bao an ninh luong thuc trong béi canh dan s6 thé
gi6i tang nhanh, bién ddi khi hau toan céu, va cac
nguyén nhan khéc (Qian et al., 2016).

Chon tao giong lta khang bénh la mot trong
nhiing muc tiéu chinh ctia cac chuong trinh chon
giong hién nay (Dinh et al, 2020). Bénh bac 1a do
vi khudn Xanthomonas oryzae pv. oryzae (Xoo)
gy ra la loai bénh hai phé bién trén lua, lay lan
manh va gy thiét hai nghiém trong dén ning suat
(Pradhan et al., 2020). Bénh c6 thé lam giam ning
suat dén 50% tuy thudc vao giong lia, giai doan
sinh trudng, viing sinh thai va cac diéu kién moi
truong (Liu et al.,, 2014). Cai thién nén di truyén, két
hgp ddc tinh nang sudt cao va chit lugng tot véi
kha nang khang bénh la bién phap hiéu qua va bén
viing nhit vé mit sinh thai dé€ kiém sodt bénh hai
(Dinh et al., 2020). Nhiéu gen khang bénh da dugc
dua vao cdc gidng cay trong dé kiém soat cac loai

bénh hai chinh, dac biét la cac gen trdi. Tuy nhién,
qua trinh tién hoéa song song gitia cay trong va tac
nhén giy bénh dan dén viéc cac gen khang thuong
bi vugt qua bdi sy xudt hién ctia cac noi, chiing vi
sinh vat gay bénh mdi. Do dé, viéc phat hién cac
ngudn vat liéu mang gen khang méi can dugc quan
tam, dong thoi can cé cac bién phap st dung cé
hiéu qua ngudn gen khang san cé trong cong tac
chon tao giong khang bénh (Wang et al., 2020).

Bai tong quan nay tip trung thao luan vé di
truyén tinh khang bénh bac 1a trén lua, tac dong
qua lai gitia cay laa va vi khuén Xoo, trong d6 nhén
manh co ché hinh thanh tinh khang & cap do phan
tt, dong thoi cap nhéat nhiing thanh tyu cta viéc
ung dung cac cong cu hién dai trong chon tao
giong lua khang bénh bac la.

2. Ngudn gdc va phan bd ctia cic gen Xa trén cac
nhiém sic thé

Dbén nay, 46 QTLs/loci quy dinh tinh khang vi
khuén Xoo (goi tat la “gen khang”) da dugc xac
dinh trén lda (Chen et al, 2020). Phan l6n cac gen
nay dugc xac dinh trén lua thuan thudc hai loai O.
sativa spp. indica (15 gen) va O. sativa spp. japonica
(13 gen); mot s6 gen khang dugc phét hién trén
lta dai (7 gen) va co dai (4 gen) (Hinh 1). Bdo cao
trude day cho thay cac loai lua dai mang nhiéu gen
khang vi khudn Xoo (Angeles-Shim et al., 2020)
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nhung it dugc quan tam nghién ctiu. Gen khang
bénh bac 14 phan bd trén hau hét cic nhiém sic
thé (NST), trit NST s6 9 va s6 10, phén 16n cac gen
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khang tap trung trén NST s6 11 (20 gen) (Pradhan
et al., 2020) (Hinh 1).
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Hinh 1. Ngudn g6c cta céc gen khang vi khudn Xoo trén lda da dugc xdc dinh (tréi)
va phan b ctia chung trén cac NST (phai)

3. Cau trac b gen cua vi khuin Xoo

Mot s6 noi Xoo nhu MAFF 311018, KACC
10331, PXO99* va AXO01947 da dugc giai trinh
tu toan bo hé gen. B gen ctia vi khudn Xoo chiia
khoang 5 triéu nucleotide véi ty 1é Guanine va

Cytocine chiém khoang 63,7%. S6 lugng gen clia
cac noi nay dao dong tii 3.706 gen (noi AX01947)
(Huguet et al., 2016) dén 5.083 gen (noi PXO99%)
(Salzberg et al., 2008). Tuy nhién, s6 lugng gen ma
héa protein tin cong céy ky cha kha tuong dong
gilia cac noi (Bang 1).

Béng 1. So sdnh bd gen hoan chinh ctia mét s6 noi vi khudn Xoo

Noi Kich thuéc (bp) | Tylé GC (%) | Tongsé gen | SO protein gay bénh TLTK
AXO1947 4.674.975 63,89 3.706 9 (Huguet et al., 2016)
MAFF 311018 4.940.217 63,70 4.372 17 (Ochiai et al., 2005)
KACC 10331 4.941.439 63,70 4.637 15 (Lee et al., 2005)
PXO99A 5.240.075 63,60 5.083 19 (Salzberg et al., 2008)

Viéc giai trinh tu bd gen vi khudn Xoo gitp tim
hiéu vé cac gen ma hoa protein lam ting kha nang
gay bénh, dong thoi cung cap di liéu cho nhiing
nghién ctiu vé tac dong qualai gitia vi khuén va cay
lta. Tt do, cdc nha nghién ctiu vé di truyén va chon
tao giong c6 thé hoach dinh chién lugc phtt hgp dé
phat trién giong laa khang bénh bac la.
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4. Tinh hinh nghién citu QTLs/loci quy dinh tinh
khang bénh bac 14 hai lua

Cac gen khang vi khuin Xoo dau tién dugc xac
dinh gom Xa-1, Xa-2, Xa-3, va Xa-11 dugc xac dinh
tai Nhat Ban, va cac gen tit Xa-4 dén Xa-10 dugc
xac dinh tai Philipine (Pradhan et al., 2020). Cac gen
khang quy dinh mtc d¢ khang khac nhau véi cac
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noi vi khudn Xoo khac nhau (Hinh 2). Hién nay, cac
gen khang bénh bac 14 dugc dinh danh va dé xuit
tén goi tii Xal dén Xa46 thay vi Xa-1 dén Xa-46.
Céc gen khang vi khuén Xoo gém 18 gen ldn va
28 gen trdi. Mot s6 gen troi dugc xac dinh tu rét
s6m gom Xal - Xa4 (Kumar et al, 2020). Nhiéu

gen trdi khac dugc xac dinh gan day bao gom Xa35
- Xa40 va Xa46 (Chen et al., 2020; Pradhan et al.,
2020). Céc gen con lai di truyén theo quy luat don
gen lan gom xa5, xa8-9, xal3, xal5, xal9-20, xa24
- 26, xa28, xa31, xa33 - 34, xa4l - 42, va xa44 - 45
(Pradhan et al., 2020).
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Hinh 2. Mtc d6 phan ing ctia mét s6 giéng lda vé6i vi khudn Xoo.
Céc hinh &nh tit dudi 1én trén thé hién mdc do bi bénh cdp 1,3,5, 7, vacdp 9

5. Phén lap va giai trinh ty gen khang vi khuin Xoo

Trong s6 46 QTLs/loci quy dinh tinh khang
vi khudn Xoo da biét, 19 gen khang vi khuédn Xoo
da dugc phéan lap va giai trinh ty, bao gom: Xal,
Xa2/Xa31, Xa3/Xa26, Xa4, xa5, Xa7, XalO0, xal 3,
Xal4, Xa2l, Xa23, xa25, Xa26, Xa27, xa41, Rxol,
Xa45, va CGS-Xol,,. Muoi gen trong s6 nay da
dugc xdc dinh ma hoéa protein thudc ho Nucleotide
Binding Site Leucine-Rich Repeat (NLR); 4 gen
thuc thi (executor gene), 3 gen ma hoa protein vin
chuyén dudng (Suger Eventually Will be Exported
Transporter - SWEET), va 2 gen ma hoéa cac loai
protein khéac (Xa4 va xa5) (Bang 2).

Céc gen khang vi khudn Xoo ma hoa cic loai
protein khac nhau, va cac protein nay tham gia vao
qua trinh hinh thanh tinh khang bénh theo cac co
ché khac nhau. NLR la ho protein phé bién nhét
lién quan dén tinh khang bénh & thuc vat va dong
vat (Liet al., 2015), dugc dac trung bdi cac viing lap

lai chtia nhiéu amino axit loai Leucine. Cidc mién
giau Leucine thudng cé tinh tuong dong cao véi
cac protein NLR khac. Cac protein NLR dugc béo
cao tham gia vao tit ca cac giai doan hinh thanh
tinh khang bénh nhu nhan dién vi sinh vat gay
bénh , lan truyén tin hiéu va kich hoat phan ting
tu vé (Dinh et al,, 2020). Da s6 cac gen khang vi
khuén Xoo dugc phén lap va gidi trinh ty cho dén
nay thuoc nhoém protein nay.

Cac gen thuc thi dugc phat hién cho dén nay
déu la cac gen quy dinh tinh khang cac loai vi khuin
Xanthomonas, bao gom cac gen khang Xoo trén lta
(Xal0, Xa23, Xa27 va Xa7) va cac gen quy dinh tinh
khéng vi khudn X. campestris (Bs3 va Bs4C) trén Gt
(Romer et al., 2007; Strauf3 et al., 2012). Cac protein
dugc ma héa boi gen thuc thi thuong cé kich thuée
nhd, chiia mot s6 vung lién két véi mang t€ bao,
thuong cé trinh ty amino axit rdt khac véi cac loai
protein da biét, va chi biéu hién khi c6 su tuong tac
vdi protein dac hiéu do vi khudn tiét vao t€ bao ky chu.
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Bang 2. Téng hop cac gen khang vi khuén Xoo da dugc phan lap va giai trinh tu

Stt Gen khang Loai protein dugc ma hoa Tai liéu tham khao
1 Xal NBS-LRR (Ji et al, 2016)
2 Xa3/Xa26 LRR-RLK @ (Xiang et al., 2006)
3 Xa4 Wall-associated Kinase (Huetal., 2017)
4 xab TFIIAYS5 transcription factor (Jiang et al., 2006)
5 Xal0 Executor R protein (Tian et al, 2014)
6 xal3 SWEET ®-type protein (Yang et al., 2006)
7 Xa2l LRR-RLK @ (Pruitt et al., 2015)
8 Xa23 Executor R protein (Wang et al., 2015)
9 xa25 SWEET ®-type protein (Zhou et al., 2015)
10 Xa27 Executor R protein (Guetal., 2005)
11 xa4l SWEET ®-type protein (Streubel et al., 2013)
12 Xa2/Xa31 CTR-NLRs @ (Jiet al, 2020)
13 Xa7 Executor R protein (Chen et al., 2021)
14 Xal4 CTR-NLRs @ (Jiet al, 2020)
15 Xa45 CTR-NLRs ® (Jiet al., 2020)
16 Rxol NBS-LRR @ (Zhao et al., 2004)
17 CGS-Xol,, CTR-NLRs @ (Ji et al, 2020)
Ghi chii: ¥ Nucleotide Binding Site Leucine-Rich Repeat

@ Leucine Rich Repeat Receptor-Like Kinase

®) Centre Tandem Repeat Nucleotide Leucine Rich Repeats

@ Suger Eventually Will be Transported

Cac protein thuoc nhom SWEET la muc tiéu
6 chon loc ctia cac loai vi khudn gy bénh trén cay
trong va chung tao diéu kién thuan 1gi cho sy xdm
nhép va gay bénh cta vi khuén (Chandran, 2015).
Kha nidng x4m nhép va giy bénh ctia vi khuén bi
gidm khi qua trinh sinh t6ng hgp cac loai protein
SWEET trong cay bi gian doan (Chandran, 2015).
Gen xal3, xa25 va xa41 la cac gen ldn va c6 lién
quan mat thiét dén tinh man cam cta cay lua doi
v6i bénh bac l4. Viéc lam gidm mdc do biéu hién
hodc bat hoat nhiing gen nay giup cai thién tinh
khang bénh bac 1a ctia cay lua (Streubel et al., 2013;
Zhou et al., 2015). Trong khi d6, protein Wall-
associated Kinase dugc ma hoéa bdi gen Xa4 c6 thé
tham gia vao qua trinh nhan biét vi khudn Xoo tu
mang t€ bao va kich hoat 16p phong vé thi nhat ctia
té€ bao lua (Decreux and Messiaen, 2005).

6. Thanh tyu chon tao giong lda khang vi khuin
Xoo/bénh bacla

6.1. Chon giong liia bang chi thi phan ti

Chon giéng bang chi thi (MAS) la qué trinh chon
loc gidn tiép mot tinh trang dua vao chi thi phan
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tu lién két véi tinh trang mong muén thay vi chon
loc truc tiép (Ribaut and Hoisington, 1998). MAS
da dugc ting dung rong rai trong chon tao giong
laa khang bénh bac 1a & nhiéu quoc gia trén thé
gidi, dac biét la trong cac du an tich hgp nhiéu gen
khang. Cac chi thi vi tri chubi danh ddu (Sequence-
Tagged Sites - STS) da dugc st dung trong viéc tich
hgp cac gen xa5, xal3 va Xa2l vao ba dong lua gém
IR65598-112, IR65600-42, va IR65600-96 (Sanchez
et al., 2000). Cac dong tich hgp ba gen c6 tinh khang
cao vdi ca 6 chting vi khuén Xoo (chiéu dai vét bénh
nho hon 2,5 cm) trong khi cac dong thudn ban dau
cho chiéu dai vét bénh lén dén 20,5 cm. Tuong ty,
cac gen khang Xa4, xa5, xal3 va Xa21 da dugc tich
hgp trén giong lta IR24 nha st dung cac chi thi da
hinh chiéu dai doan gi6i han (Restriction Fragment
Length Polymorphism - RFLP) gitip tao tinh khang
cao véi ca 6 chung vi khudn Xoo (Huang et al., 1997).
Giong lua PR106 ciing da dugc cai tién tinh khang vi
khuén Xoo nh¢ tich hgp cac gen khéng xa5, Xal3 va
Xa21 thong qua tng dung chi thi STS (Singh et al.,
2001). Khi lay nhiém nhén tao v6i 17 mau vi khudn
Xoo, chiéu dai vét bénh 16n nhat ghi nhén trén dong
PR106 da tich hgp 3 gen khang la 1,67 cm trong khi
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chiéu dai vét bénh trén giong PR106 ban dau cao
nhit dat 26,33 cm. G Viét Nam, so véi giéng lia LT2
thuén chtng, dong LT2 dugc tich hgp gen Xa21 cho
chiéu dai vét bénh véi 2 chung vi khudn Xoo 981.
HUA10146 va 996.HUA10147 ti 17,5 va 21,1 cm
giam xudng con 4,4 va 8,0 cm (Nguyen et al., 2018a).
Cong nghé MAS da dugc st dung d€ tich hgp hai gen
khang Xa21 va Xa7 vao giong lia Bac thom 7 nhiém
bénh, va da tao dugc cic dong khang véi nhiéu
chung vi khudn Xoo (Nguyen et al., 2018b).

6.2. Chon giong lia bang cong nghé chuyén gen

Viéc chuyén gen muc tiéu vao céy lua da dugc
phat trién ti nhiing nam 1980, trong d6 viéc duing vi
khuén Agrobacterium lam trung gian la mot trong
nhiing phuong phép phé bién nhat dugc dung dé
nghién ctu chiic ning ctia gen, cai thién cac tinh
trang nong hoc, ting ning sudt lta (Ratanasut et
al., 2017). Chuyén gen khang vi khudn Xoo vao
giéng laa muc tiéu la bién phap truc tiép va thuin
tién nhat dé kiém soat bénh bac 1. Gen khang phd
rong Xa21 da dugc chuyén vao giong lda Minghui
63 gitp lam giam chiéu dai vét bénh xuéng con 1 -
2 cm trén dong chuyén gen so vé6i 15 - 18 cm trén
giong thuan ban dau & thoi diém 14 ngay sau lay
nhiém (Zhang et al., 1998). Céc dong chuyén gen
Minghui 63 va WanB mang gen Xa21 thé hién tinh
khéng cao, dong thai con lai gitia hai dong chuyén
gen nay ciing cho théy tinh khang cao va 6n dinh
v6ibénh bac la (Jiadao et al., 2001). Gen Xa21 ciing
dugc chuyén vao giong lua IR50 (mang gen Xa4)
giup lam tang tinh khang véi ca ba noi vi khuén
Xoo. Chiéu dai vét bénh ctia tit ca cac dong chuyén
gen déu nho hon 4 cm trong khi giong IR24 cho
chiéu dai vét bénh 13,5 - 17,8 cm, va trén giong
IR50 1a 9,4 cm (Narayanan et al., 2002).

6.3. Chon giong lia bang ki thudt chinh siia gen
CRISPR-Cas9

CRISPR/Cas9 la mot trong nhiing ky thuat hién
dai gitp cac nha khoa hoc chinh stta mét phan
bd gen cua sinh vat bang cach cit bo, thém vao,
hodc thay d6i m¢t hodc mot s6 doan trinh ty DNA.
Hién nay, day la phuong phap chinh stia gen don
gian nhat, linh hoat va chinh xac nhat. Tu nim
2019 dén nay, ky thuat CRISPR/Cas9 dugc phat
trién rat manh, Ging dung rong rai trong nhiéu linh
vuc trén nhiéu loai sinh vat khac nhau, trong doé
6 chinh stia gen lua d€ tao tinh khang bénh bac
la. Giéng lua nhiém vi khudn Xoo Zhonghuall

dugc tang cuodng tinh khang bing cach dung ky
thuét CRISPR/Cas9 d€ can thiép vao ving ma hoa
protein ctia gen OsSWEET14 (gen nhiém bénh) ctia
giéng goc (Zeng et al., 2020). Céc bién thé ctia gen
OsSWEETI14 da tong hop ra cac protein chi cd 1
hodc khong c6 vung lién két v6i mang té bao, trong
khi protein OsSWEET14 goc c6 7 vung lién két véi
mang t€ bao. Su thay d6i vé cdu tric protein da lam
gian doan dang k€ qua trinh van chuyén duong, tu
d6 lam ting tinh khéng vi khudn Xoo ctia cdc dong
lta mang cac thé bién di nay. Ky thudt nay cling
dugc dung dé thay d6i trinh ty nhén dién vi khuin
trén vung diéu hoa cua cac gen OsSWEETII,
OsSWEETI3 va OsSWEETI14 dé c6 dugc tinh
khang vi khuédn Xoo (Xu et al, 2019; Zafar et al,
2020). Sy thay ddi trinh ty nhén dién cta cac gen
trén khién cac chat tiét ctia vi khuén Xoo khong
thé kich hoat qua trinh sinh téng hgp protein, do
do6 han ché kha nang xdm nhap va giy bénh cta
vi khudn. Gen Xal3 quyét dinh su phat trién cua
hat phdn, dong thoi lam tang tinh man cdm cta
cay lua v6i bénh bac l4. Vung diéu hoa clia gen nay
dugc thay d6i bang cach loai bo 149 nucleotide nho
ky thuat CRISPR/Cas9 lam cho gen khong bi kich
hoat béi vi khudn Xoo, tii d6 tao nén tinh khang
bénh bac 14, trong khi khong lam anh hudng dén su
phat trién cua hat phan (Li et al., 2020).

7. Hudng nghién ctiu trong tuong lai

Phan 16n cac QTLs/loci quy dinh tinh khang vi
khuén Xoo da dugc phat hién trén lda trong va mot
s0 it dugc phat hién trén cac loai lta dai. Nguon
gen khang vi khudn Xoo trén cac loai lta dai rat
phong pht va can dugc quan tdm nghién ctiu trong
thoi gian t6i nham tim ra nguén gen khang méi.

Viéc hoan thanh giai trinh tu bo gen cta vi
khuén Xoo cing nhu phén lap va giai trinh tu cic
gen khang vi khudn Xoo trén lua tao diéu kién
thuédn loi cho cdc nghién ctiu vé tuong tac gia ky
sinh va ky cht & c4p d6 phan tt. Can tiép tuc phan
lap va giai trinh ty cac gen khang nham tim hi€u co
ché hinh thanh tinh khang cta chung, tit d6 ning
cao kha nang ting dung ctia cac gen nay trong cac
chuong trinh chon tao gidng.

Bén canh d6, can ddy manh tng dung cac ky
thuat hién dai nhu MAS va CRISPR/Cas9 trong
viéc tich hgp nhiéu gen khang bénh d€ hinh thanh
tinh khdng phd rong va bén viing, dong thoi rat
ngan thoi gian tao ra cac giong lia khang bénh.
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Molecular genetics of resistance and the application of biotechnology
in rice breeding for bacterial blight resistance
Xuan Hoan Dinh, Thi Tho Nguyen

Abstract

The bacterial blight caused by Xanthomonas oryzae pv. oryzae (Xoo) is a severe rice disease that can cause yield losses
of up to 50%. Using resistant rice varieties control effectively this disease. Studies on QTL (Quantitative trait locus)/
genes for blight resistance as well as the study of host-pathogen interaction at the molecular level have contributed
supporting the breeding of resistant rice varieties. To date, 46 genes conferring resistance to Xoo have been identified,
of which 28 were conferred by single dominant genes. 18/46 Xoo resistance genes have been isolated by various
approaches. The complete genome of 4 isolates of Xoo has been published, containing about 5 million nucleotides
with 9-19 genes encoding pathogen effectors. A number of molecular biology techniques such as marker-assisted
selection (MAS) and gene editing by Cas9 (Clustered Regularly Interspaced Short Palindromic Repeats/Cas9 -
CRISPR/Cas9) have been applied to promote molecular biology to speed up the process of selecting rice varieties
resistant to blight disease.
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KET QUA BIEN NAP CAU TRUC CRISPR/Cas9 CHINH SUA GEN GmHyPRPI
VAO GIONG PAU TUONG PT22 THONG QUA
VI KHUAN Agrobacterium tumefaciens
Nguyén Hiiu Kién"', Nguyén Thi Hoa', Téng Thi Hudng',
Nguyén Trung Anh', Binh Thi Thu Ngan', Chu Dtic Ha?,
Pham Vi Long?®, Dinh Thi Mai Thu', Lé Thi Mai Huong],
Jae-Yean Kim*, Vi Van Tién"*, Pham Xuan Hoi',
Lé Dtic Thao', Nguyén Vin Pong"’
TOM TAT
Chinh stia gen bing cdng nghé CRISPR/Cas9 hién la hudng nghién ctiu ddy hita hen dé phat trién cic giong
déu tuong dap ting muc tiéu nang cao nang sudt, chat lugng hat va c6 kha nang chong chiu véi cac diéu kién bat
lgi do ngoai canh gay ra. Hiéu qua bién nap gen thong qua vi khuidn Agrobacterium tumefaciens phu thudc vao
mot s6 yéu té nhu vector, promoter, gen chon loc, chiing vi khudn, va déc biét la kha néng tai sinh cua giong
dau tuong. Nghién ctiu nham bién nap cdu truc CRISPR/Cas9 chinh stia gen GmHyPRPI vao giéng déu tuong
DT22 thong qua chung vi khudn A. tumefaciens EHA105. Két qua cho théy, khi bién nap cu truc chinh stia gen
CRISPR/Cas9 vao giong dau tuong DT22 cho ty 1é da chdi, ty 1¢ song sot sau chon loc va hiéu qua tiép nhan
lan lugt la 87,44%, 7,43% va 4,58%.
T khoa: Bién nap gen, CRISPR/Cas9, giong dau tuong DT22
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