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NGHIEN CUU TiNH KHANG BENH BAC LA
CUA CAC DONG LUA BAC THOM 7 BOT BIEN
PROMOTER OsSWEET 14
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TOM TAT

Vi khuin Xanthomonas oryzae pv. oryzae (Xoo) gay bénh bac 14 trén lua thong qua co ché hoat héa mot so
gen ma hoa protein van chuyén duong cta cay chd, bao gom cad OsSWEETI4 nho protein tiét loai III TAL
(transcription activator-like). Gay dot bién chinh xac vi tri twong tac véi protein TAL trén promoter ciia
OsSWEETI4 bing cac cong cu chinh sira gen nhu CRSIPR/Cas9 (clustered regularly interspaced short
palindromic repeats/ CRISPR-associated protein-9 nuclease) 1a mot trong nhitng huong nghién ctru rat tiém
nang dé cai tién tinh khang bac 14 cta cac giong lda. Gan day, da tao duoc mot s6 dong lua Bac thom 7
(BT?7) chinh stta gen mang dot bién dong hop trén promoter OsSWEETI4. Trong nghién cttu ndy, cac dong
lua BT7 chinh stra gen tiép tuc duoc phan tich kiéu hinh dé danh gia anh huéng cta cac dot bién. Trong
diéu kién nha ludi, tit ca cac dong lua BT7 chinh stra gen déu c6 cac chi tiéu nong hoc khac biét khong
dang ké so voi dong lua d6i chimg khong chinh stta gen, bao gom thoi gian sinh truéng (102 - 106 ngay),
chiéu cao cay (100 - 107 cm), sé nhanh (6 - 9 nhanh), s6 hat chic trén bong (81 - 89 hat), niang sudt ca thé
(18 - 19 g/cay) va ham luong amylose trong noi nha (14 - 15%). Ba dong lua 1.12.07, 1.15.21 va 3.01.19
khong thay déi mac do bi€éu hien OsSWEETI4 khi dugc lay nhiém nhan tao véi 3 isolate Xoo dai dién
VXO_11, VXO_60 va VXO_96. Ca 3 dong lda nay déu thé hién tinh khang ro rét voi VXO_11 va khang nhe
voi VXO0_96. Két qua nay la tién dé cho nghién ciru phat trién giong lua BT7 khang bac 14 phd rong trong
tuong lai.

T khéa: Bic thom 7, bénh bac I4 hia, CRISPR/Cas9, OsSWEET14, Xanthomonas oryzae.

trinh ty dich dac hiéu (effector binding element -
EBE) trén ving promoter ctia cidc gen “nhiém”
(susceptibility gene) va ting cuong biéu hién cua
gen dich tong hop ra cac san phdm ho tro qua trinh
xam nhiém va sinh truéng ctia vi khuidn Xoo [3].
OsSWEETI4 thuoc nhém III ctia ho gen SWEET ma
hoa cho cac protein van chuyén sucrose tir nhu mo
t6i mach dan cia mo libe, da duoc xac dinh 1a dich
tac dong ctia mot s6 TAL effector va hoat dong nhu
gen “nhiém” d6i voi Xoo [3]. Cac dot bién xuat hién
tai vi tri EBE trén promoter OsSWEET14 (goi tat 1a
SW14) c6 thé tao ra tinh khang Xoo cho cay lua [2,9].
Viéc cai tién kha nang khang bénh bac 14 cho cac
giong laa phd bién trong san xuat thong qua tac

1. BAT VAN BE

Bénh bac 14 lua do vi khudn Xanthomonas
oryzae pv. Oryzae (Xoo) gay ra thiét hai rat 16n cho
san xuat lua gao. Bac thom 7 (BT7) 1a giong laa cha
luc ctia khu vuc dong bang song Hoéng, dugc canh
tac voi dién tich rat 16n do c6 chat luong gao thom
ngon, nang suat cao. Tuy nhién, nhuoc diém lon nhat
ctia giong laa BT7 la rat man cam voi vi khuin Xoo
va bénh bac 14 Iua [10]. Chinh vi vay, nghién cttu cai
tién tinh khang bac 14 cho giong lia BT7 noi riéng va
cac giong lua phé bién trong san xuat noéi chung la
muc tiéu quan trong cia nhiéu chuwong trinh chon
tao giong lua.

Vi khuin Xoo xam nhiém vao cay chu thong qua
hé thong protein tiét loai III, goi 1a TAL effector.
Protein TAL sau khi xam nhap vao té bao cay chu sé
hoat dong nhw nhimg nhan t6 phién ma, bam vao cac
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dong t6i cac gen “nhiém” nhu OsSWEETI4 da tro
thanh mot huong nghién ciru day trién vong cho cac
chuong trinh chon tao giong lua.

Gan day, bang cong cu CRISPR/Cas9, da tao
duoc mot s6 dong lua BT7 mang dot bién trén SWi4
tai vi tri tuong tac voi protein TAL AvrXa7 ctia Xoo
(goi tat 1a EBE AvwrXa?) va khong mang cau tric T
DNA trong hé gen [11,4]. Trong nghién cttu nay, da
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tiép tuc danh gia cac dic diém nong sinh hoc va kha
nang khang mot s6 ching Xoo dai dién cia cac dong
lua BT7 dot bién dé chirng minh vai tro ctia dot bién
SW14 d6i voi kiéu hinh cta cay laa BT7. Két qua thu
duoc sé 1a tién dé cho nghién ctru tao giong laa BT7
c6 kha nang khang bénh bac 1a phé rong bang cong
nghé gen sau nay.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu

Cac dong laa Bac thom 7 dot bién SW14 do Bo
mon Bénh hoc phan tir (Vien Di truyén Nong nghiép)
cung cap [11,4] (Bang 1).

Bang 1. Dong lia BT7 dotbién SW14sit dung trong nghién ciru
Ten dong Loai dot bién! Vi tri dot bién? | Teén dong Loai dot bién! Vi tri dot bién®
1.01.28 -5 (GCTAA) 22 3.01.19 +1 (1) 14
1.10.15 -3 (GGT) 19 4.16.08 -5 (AGGTG) 18
1.12.07 +3 (GCA) 15 5.14.13 -5 (TGCTA) 21
1.15.21 -6 (CCAGGT) 16 5.14.21 -4 (GTGC) 20
1.23.04 +1 (T) 20 6.07.30 -1 (1) 21
2.02.01 -3 (TGC) 21 6.13.05 -3 (GCT) 22

186 Nu thay doi trén SW14; (+/-) thém/mat Nu; ki tir trong ngodc thé hién Nu thay doi trén SW14.

2 Vi trd cua dot bién tinh tir dau 5’ cia EBE AvrXa7.

Chung vi khuin bac 14 VXO_11, VXO_60 va
VX0_96 duoc phan 1ap nam 2013, 2016 va 2017 [10],
luru gitr tai Bo mon Bénh hoc phan tx (Vién Di truyén
Nong nghiép).

2.2. Phuong phap
2.2.1. Panh gi4 dic diém nong hoc cay hia

Hat Iua duoc rira bang nuodc va khir tring bang
Javen 2% trong 20 phut va rita lai bang nudc cat, sau
do6 duoc ngam trong nudc va i ¢ 37°C trong 3 ngay.
Hat ndy mam duoc trong trén khay dat. Sau 14 ngay,
cay con dugc chuyén sang trong chau dat lon va
cham soc trong diéu kién nha luéi. Nam cay tir moi
dong lua dugc chon ngau nhién dé danh gia cac chi
tiéu nong hoc, bao gom thoi gian sinh trudéng, chiéu
cao, s6 nhanh, so hat chiac/bong, nang suat ca thé va
ham luong amylose.

Ham lwong amylose dugc danh gia theo phuong
phap cta Juliano va cs (1971) [6]. Hat lda da duoc
boc v, lam trang, nghién nhd. 100 mg bot da nghién
duoc b6 sung théem 1 mL Ethanol 95% va 9 mL NaOH
1 N. Hon hop dugce dun soi & 100°C trong 10 phut va
b6 sung thém nudc cat dén thé tich 100 mL. 5 mL
dung dich duoc tron déu voi 1 mL CH;COOH 1 N va
2 mL dung dich i 6t. Nuéc cat duoc bd sung vao hon
hop dén téng thé tich 100 mL; hén hop duoc 1 & 30°C
trong 20 phut va do ODgy,,, trén may do quang phé
va doi chiéu gia tri voi bang quy déi dé xac dinh ra
ham luong amylose.

2.2.2. Danh gia biéu hién gen OsSWEETI14

Thi nghiém phan tich biéu hién gen duoc thuc
hién theo mo ta trudce day cta Li va cs (2013) biang
phuong phap RT-PCR [8]. L4 cay lua 4 tuan tudi sau
48 gi® lay nhiém voi vi khudn Xoo duoc st dung dé
tach chiét RNA téng s6. Mot microgram RNA dwoc
stt dung m6i phan tmg RT-PCR stt dung 1an luot moi
oligo (dT) va cap moéi SW14-qPCR-F/ SW14-qPCR-R.
OsEFlo. duoc stt dung lam gen noi chuédn. Ba cay lua
ttt moi dong duoc lwa chon ngau nhién cho thi
nghiém lay nhiém nhan tao. Thi nghiém RT-PCR
duoc 14p lai 3 1an trén moi cay.

2.2.3. Danh gid kha nang khang vi khuan bac 4
Xoo

Thi nghiém lay nhiém Xoo va danh gia tinh
khang vi khuén bac 14 ctia cac dong lua dot bién gen
duoc thuc hién theo phuong phap cat 14 cai tién caa
Ke va cs (2017) [7]. Vi khu4dn Xoo nuoéi cdy trén moi
truong PSA & 28°C; sinh khai vi khuidn Xoo dugc thu
lai va pha loang trong dung dich MgCl, 10 mM dén
gid tri ODgy dat 0,5. Cay lua trong giai doan dé
nhanh (khoang 45 ngay sau khi cdy) duoc st dung
cho thi nhiém lay nhiém Xoo. Dau phién 14 (3 - 4
cm) ctia cay lua duoc cat bang kéo da duoc nhung
trong dung dich vi khuin Xoo. Sau 14 ngay, chiéu dai
vét bénh phat trién trén 14 lua duogc ghi lai. Kha niang
khang bac 14 duoc xép theo thang diém: khang manh
- R (vét bénh < 8 cm), khang vira - MR (vét bénh tir 8 -
12 cm) va man cam - S (vét bénh > 12 cm). Dong lua
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BT7 khong dot bién gen duoc st dung lam doi
ching.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. banh gia mot s6 dic diém noéng hoc clia
dong lua BT7 dot bién SW14

bé xac dinh dot bién tréen SWI4 co gay anh
hudng toi mot s6 dic diém nong hoc ctia cac dong
lua BT7 hay khong, 12 dong lia BT7 mang dot bién
déng hop da duoc phan tich, danh gia cac chi tiéu
bao gom thoi gian sinh trudéng, chiéu cao cay, so

nhanh, s6 hat chic trén bong va nang suat ca thé
trong diéu kién gieo trong trong nha ludi.

Két qua phan tich bang kiém dinh ANOVA va ¢
test cho thay khong c6 su khac biét c6 y nghia thong
ké gifra cac dong lua dot bién va dong lua doi ching
khong dot bién gen vé tat ca cac tinh trang nong hoc
duoc quan sat (Bang 2). Két qua nay chimg to cac
dot bién trén promoter SWI14 tao ra boi he thong
CRISPR/Cas9 khong gay ra nhimmg anh huéng tiéu
cuc dén cac dac diém nong hoc chinh cua cay laa.

Bang 2. Két qua d4nh gi4 chi tiéu néng hoc clia cic dong lia BT7 dot bién SW14

Ten Thoi gian sinh Chiéu cao S6 nhénh S6 hat Nang suat ca | Ham luong

dong truong (ngay) (cm) chic/bong thé () amylose (%)

WT 105,15+4,54° 104,05£4,57% | 8,90+1,66° | 82,40+1,03° 18,0440,54* | 14,18+1,03°
1.01.28 102,35+3,00° 107,35£6,00° | 8,70+1,49° | 8125+1,40° | 18,227+0,33" | 14,25+1,40°
1.10.15 104,5146,34% 106,85+2,91° | 7,50£1,08° | 81,25+1,39° | 18,368+0,26° | 14,25+1,39°
1.12.07 105,40+3,18° 103,55+6,64%° | 7,70£1,16® | 89,25+1,05° | 19,268+0,42° | 14,95+1,01°
1.15.21 103,80+4,28° 101,70£4,13" | 8,30+£1,25° | 82,30+1,06° | 18,837+1,53* | 15,02+1,06°
1.23.04 104,1542,56° 100,80+£2,93" | 8,30+0,82° | 83,15+1,18° | 18,124+1,17* | 15,15+1,08
2.02.01 105,35+2,76° 103,10£3,72%° | 7,40+£1,17% | 82,20+0,78* | 18,318+1,19° | 14,20+0,88°
3.01.19 105,504+4,25° 101,35£2,46" | 7,60+0,84 | 83,00+0,88° | 18,012+0,33* | 15,00+0,88"
4.16.08 106,05+4,18° 101,25£2,12% | 7,30+0,67 | 82,05+1,04° | 18,089+0,32* | 15,05+1,01°
5.14.13 104,15+4,92° 103,20+£3,87°° | 8,90+1,28" | 81,95+0,98* | 18,999+0,50° | 14,97+0,97°
5.14.21 105,50+4,25° 102,50£1,97° | 7,50+0,97° | 82,05+0,72° | 18,043 £0,88" | 14,75+0,72°
6.07.30 104,32+3,93° 102,65+3,48" | 6,30+0,95° | 83,10+0,97** | 18,125 40,96 | 14,10+0,97°
6.13.05 105,10+3,82° 100,15£5,02* | 7,10£0,99%° | 81,70+1,42° | 18,269+0,68" | 14,70+1,10°

"Cédc gid tri trung binh co cung ki tir sai khac nhau khong co y nghia thong ké (HSD test, P>0,05)

Ho gen SWEETkhong chi c6 vai tro quan trong
do6i voi qua trinh phat trién phan hoa va tao hat cua
thuc vat ma con lién quan toi con duong cung cap
chat dinh duong ctia cac vi sinh vat gay bénh [5,13].
Trong nghién ctu trude day, cac dot bién don trén
ossweetll hay dot bién kép trén déng thoi
ossweetll-ossweetl5 déu gay anh huong toi qua
trinh phat trién noi nhi va lam day hat trén cay lua
Kitaake [13]. Bén canh d6, dong lia Kitaake khang
bac 14 tao ra thong qua bat hoat
Os1IN3/OsSWEETI14 hay OsN83/OsSWEETI11
bang cong nghé iRNA ciing bi gidm nang sut hat
[1,12]. Nguoc lai, trong nghién cttu nay, tat ca cac
tinh trang nong hoc (duwoc danh gia) cia cac dong
lta BT7 mang dot bién déng hop trén EBE AviXa”
ctia SW14 déu khong co s khac biet dang ké so voi
dong lua d6i chimg trong diéu kién nha luéi. Diéu
nay c6 thé giai thich do nhiing dot bién nhé trén
vung promoter dia khong lam anh hudng t6i hoat
dong ctia gen SWEET trong diéu kién binh thuong.

Phat hién nay twong tw nhu két qua nghién ctu da
duoc cong bo gan day, trong d6 cac té hop dot bién
khac nhau tai vi tri cac EBE trén promoter SW11,
SW13va SW14 ciing khong gy ra bat ki anh huong
tiéu cuc nao doi voi kha nang sinh trudng, phat trién
va sinh san cta céy lua Kitaake [9]. Mac du van co
mot so gia thuyét khac cé thé giai thich cho hién
tuwong nay, vi du do su biéu hién du thita hay hién
tuong bu dadp di truyén (genetic compensation) cta
cac gen SWEET trong hé gen lua. Két qua cta
nghién cttu nay da ching té rang viéc tao ra cac dot
bién nho trén viung promoter cua gen OsSWEETI14
bang cong cu CRISPR/Cas9 khong tao ra bat ki bat
thuong nao vé sinh trudng, phat trién va niang suat
cuia cay lua BT7.

3.2. Nghién cttu biéu hien OsSWEETI4 trong
cac dong laa BT7 dot bién SWi4

Dbé xac dinh chinh x4c hiéu qua cta cac dot bién
tao ra bang hé thong CRISPR/Cas9 trén SW14 doi
voi su hoat dong cta gen dich, cac dong laa dot bién
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SW14 duoc lay nhiém nhan tao voi ba isolate Xoo dai
dien (VXO_11, VXO_60 va VXO_96) va phan tich
mturc d6 biéu hien gen OsSWEET14.

K&t qua phan tich anh dién di san phdm RT-PCR
tir cic mau laa lay nhiém Xoo nhan tao bang phan
mém Image] (Hinh 1) cho thay, cac dong lua dot
bién SW14 duoc chia thanh 2 nhom ro rét. Nhom thi
nhat bao gom 9 dong lua 1.01.28, 1.10.15, 1.23.4,
2.02.01, 4.16.08, 5.14.13, 5.14.21, 60.7.30 va 6.13.05,
voi muic do biéu hién gen OsSWEETI14 tang ro rét
khi duoc lay nhiém véi ca 3 isolate VXO dai dién,
tuong tu nhu dong lua BT7 d6i chimg khong chinh
stta gen. Nhom thir hai bao gom 3 dong lua 1.12.07,
1.15.21 va 3.01.19, hau nhu khong c6 su thay déi
dang ké nao vé murc do biéu hién ctia gen dich khi
duoc lay nhiém v6i vi khuidn Xoo, tuong tu nhu thi
nghiém d6i ching lay nhiém bang H,O.
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Hinh 1. Biéu hién ctia OsSWEETI14trong dong laa
BT7 dot bién SW14

Ghi chu: Biéu hién cua OsSWEETI14 trén cdy lia
BT7 dot bién SW14 Iy nhiém isolate Xoo dai dién
(VXO_11, 60 va 96) duroc phan tich bang RT-PCR. Po
thi thé hién gid tri tuong quan muc do biéu hién gen
gitta cdc mau lia; mutc do biéu hién gen OsSWEETI14
cua mau lia khong Idy nhiém Xoo (H,0) co gid tri
bang 1; OsEFla duoc sir dung lam gen noi chuin;

(WT) cay lia BT7 khong dot bién SW14. Gid tri thé
hién trén do thi Ia két qua trung binh cua 3 Ian lap lai

thi nghiém.

Phan tich sau hon vé loai dot bién SW14 trong
modi dong lua cho thiy khong c6 diém chung giita
cac dong lua trong moi nhom (ca hai nhom déu bao
gom cac dong lia mang dot bién them va mat Nu).
Tuy nhién, vi tri dot bién trén SW14 trén cac dong
lua thuéc hai nhom c6 su khac biét nhau ro rét.
Trong khi tat ca cac dong lua thuoc nhom thit nhat
déu mang dot bién nam phia sau vi tri Nu tht 17
(tinh tir dau 5) cta EBE AwXa’Z 3 dong lua thudc

nhom thit hai mang do6t bién phia truéc vi tri nay (lan
luot 1a 14, 15 va 16). Két qua nay ching to vi tri dot
bién khac nhau trén EBE c6 thé anh huong khac
nhau t6i lién két cta EBE trén promoter OsSWEET
voi protein TAL ctia Xoo. Gia thiét nay ciing da duoc
Blanvillain-Baufumé va cs (2017) dé cap dén trong
cong bo truoc day, khi nghién ctu dot bién EBE
Tal5/TalFtrén SW14 cua lda Kitaake [2].

Nhu vay, 3 dong lua BT7 mang dot bién SWi4
duoc tao ra bang cong cu CRISPR/Cas9 bao gom
1.12.07, 1.15.21 va 3.01.19 c6 mic do biéu hién gen
dich khong thay d6i khi duoc lay nhiém véi isolate
Xoo dai dién ctia Viét Nam.

3.3. banh gid kha ning khang bénh bac 14 cta
dong laa BT7 dot bién SW14

bé chimg minh vai tro cta cac dot bién SWi4
doi voi tinh khang bénh bac 14 ctia giong lua BT7, ba
dong lua dot bién 1.12.07, 1.15.21 va 3.01.19 (c6 mic
do biéu hien OsSWEETI4 khong thay d6i khi lay
nhiém Xoo) va hai dong lua dot bién 4.16.08 va
6.13.05 (c6 muttc do biéu hién OsSWEETI14 thay doi
tuong tu dong lua d6i ching khi lay nhiém Xoo)
duoc lva chon dé danh gia kha niang khang 3 isolate
Xoo dai dien (VXO_11, VXO_60 va VXO_96) trong
diéu kién nha lwoi (Hinh 2).
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Hinh 2. Lﬁy nhiém Xoo nhan tao trén d(‘)ng laa BT7
dot bién SWi4

Ghi chu: Cdc dong lia dot bién SW14 (1.12.07,
1.15.21, 3.01.19, 4.16.08 va 6.13.05) va khong dot bién
SW14 (WT) dwroc ldy nhiém nhan tao vor céc isolate
Xoo dai dien (VXO_11, VXO_60 vd VXO_96). Hinh
dnh duoc ghi lai sau 14 ngdy Iiy nhiém. Miii tén thé
hién vi tri vét bénh xuat hién trén I4.
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Hinh anh quan sat biéu hién bénh trén 14 thu
duoc sau 14 ngay lay nhiém (Hinh 3) cho thay hai
dong lua dot bién SW144.16.08 va 6.13.05 khong thé
hién tinh khang voi tat ca cac isolate VXO duoc danh
gia. Két qua nay hoan toan phu hop voi két qua phan
tich biéu hién gen thu dwoc & trén, trong do6
OsSWEETI4 tang cuong biéu hién rat manh khi cac
dong lua nay duoc lay nhiém nhan tao voi 3 isolate
VXO0_11, VXO_60 va VXO_96 (Hinh 1). Nguoc lai, ba
dong laa 1.12.07, 1.15.21 va 3.01.19 thé hién tinh
khang ro rét vai isolate VXO_11; chiéu dai vét bénh
trung binh quan sat duoc tir 0,5 — 2,9 cm (Hinh 2A,
hinh 3). Tuy nhién, ba dong lia dot bién nay lai chi
khang nhe hodc khong khang doi voi hai isolate
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VXO_60 va VXO0_96; dong thoi gen dich
OsSWEETI4 cing hau nhu khong thay d6i biéu hién
trong thi nghiém danh gia biéu hién gen voi hai
isolate nay. Cac két qua nay goi y rang OsSWEET14
la gen “nhiém” duy nhat doi voi cay laa BT7 isolate
VXO_11; trong khi hai isolate VXO_60 va VXO_96 c6
it nhat 2 dich t4n cong trong hé gen ctia BT7. Bén
canh d6, tinh khang nhe ctia hai dong lua dot bién
SW141.12.07 va 3.01.19 doi voi isolate VXO_96 ciing
goi v riang so véi isolate VXO_60, doc tinh cha
VXO0_96 doi voi cay lua BT7 phu thugc nhiéu vao
protein TAL hoat héa OsSWEETI4 hon la protein
TAL hoat hoa gen dich khac.

=VXO_11
OVXO_60

—

[VXO_96
mH20

7= 7/ 7/

RSS‘R R SMRR

S S SR S S SR S S SR

1.15.21 3.01.19

4.16.08 6.13.05 WT

Hinh 3. Panh gia tinh khang bénh bac 14 ctia dong lta BT7 dot bién SWi14
Ghi chu: Cdc dong hia dot bién SW14 (1.12.07, 1.15.21, 3.01.19, 4.16.08 va 6.13.05) va khong dot bién
SW14 (WT) duoc ldy nhiém nhan tao cdc isolate Xoo dai dién (VXO_11, VXO_60 va VXO_96). (H,0O) Thi
nghiém doi chung 4m khong ldy nhiém vi khuan Xoo. (R) Khang hoan toan vi khuan Xoo; (MR) khang nhe vi
khuan Xoo, (S) khong khang vi khuan Xoo. Thi nghiém duwoc Iap lai 3 Ian.

Mot s6 thanh vién thuoc ho gen SWEET 1a dich
tan cong cua protein TAL do vi khu4n Xoo tiét ra khi
xam nhiém vao cay lua va hoat dong nhu nhimg gen
“nhiém” d6i voi bénh bac 14 [9]. Cac dong lua
Kitaake mang dot bién promoter SWI14 tao ra boi
cong nghe TALEN [9] hay dot bién promoter
OsSWEETII tao boi cong nghé CRISPR/Cas9 [9]
thé hién tinh khang voi cac ching Xoo biéu hién
protein TAL AvrXa7/PthXo3 hay PthXol. Tuy nhién,
tinh khang bac 14 cta cay lua Kitaake mang dong
thoi hai dot bién tréen EBE AwrXa7/PthXo3 (SW14)
va PthXol (SW1J) lai khong thé hién khi nhiém boi
ching Xoo biéu hién dong thoi AvrXa7/PthXo3 va
PthXo2 [9]. Diéu nay ching t6 tinh khang bénh bac
14 phu thudc vao s c6 mit ctia cac EBE lién quan t6i
gen “nhiém” duoc nhan biét boi protein TAL twong
ung cta quan thé Xoo. Trong nghién ctu nay, ba

dong lua 1.12.07, 1.15.21 va 3.01.19 mang dot bién
déng hop tréen EBE AvwrXa7 biéu hién tinh khang
duoc tang cuong ro rét voi isolate VXO_11 so véi
dong lua BT7 doi chung. Tinh khang khong hoan
toan/khong khang véi hai isolate VXO_60 va
VX0_96 c6 thé giai thich do su c6 mat ciia mot/mot
vai EBE khac ciing dugc nhan biét boi protein TAL
cta hai isolate nay. Diéu nay ciing cho thdy quan thé
Xoo & Viéet Nam c6 thé chia thanh it nhat 2 nhom dua
trén tinh da dang ctia protein TAL. Nhom thtt nhat
(dai dien bai isolate VXO_60 va VXO_96) biéu hién
dong thoi nhiéu gen zal trong d6 co avrXa7, giong
nhu da s6 cac ching Xoo chau A da duoc nghién ctu
trudc day [9]. Nhom tht hai (dai dién boi isolate
VXO_11) chi biéu hién AvaXa7.

Nhu vay, cac két qua nghién ctru thu duoc & trén
khong chi cho théy trién vong cai tién tinh khang bac
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1a cho cac giong lua vu td nhu BT7 thong qua dot
bién gen dich bang cong nghé CRISPR/Cas9, ma
con chimg minh su da dang vé protein TAL ctia quan
thé Xoo Viet Nam. Do d6, dé tao ra tinh khang bac 14
phé rong cho cac giong lua chia luc trong san xuat,
can phai co cac nghién ctu day da va sau hon vé
TALome ctia cac chiing VXO.
4. KET LUAN

Tat ca cac dong lua BT7 dot bién SW14 cé dic
diém nong sinh hoc tuong duong véi dong lua khong
dot bién vé cac chi tiéu chiéu cao cay, s6 nhanh, s6
hat chac trén bong, nang suat ca thé va ham luong
amylose trong néi nhi. Ba dong lua 1.12.07, 1.15.21
va 3.01.19 khong thay déi mitc do biéu hién gen dich
OsSWEETI4 khi duoc lay nhiém véi vi khudn Xoo;
thé hién tinh khang hoan toan voi isolate VXO_11,
khang nhe véi isolate VXO_96 va khong khang véi
isolate VXO_60. Két qua thu duoc 1a co sé dé tiép tuc
nghién cttu co ché phan tt qua trinh xAm nhiém cta
vi khudn Xoo trén giong laa BT7, tir d6 phat trién
tinh khang bénh bac 14 phé rong cho giong lua BT7.

LOI CAM ON

Nghién cuu dwoc hé tro kinh phi tr dé tai
“Nghién cuu ung dung cong nghé chinh sta hé gen
dé cdi tao tinh trang mui thom va khang bac I4 trén
mot s6 giong Iia chu lic cua Viet Nam” (2017-2020),
thuoc Chuong trinh Cong nghé sinh hoc Nong
nghiép - Thuy sdn cua Bo Nong nghiép va PINT.
Chung toi xin tran trong cam on.
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EVALUATION OF BACTERIAL LEAF BLIGHT DISEASE RESISTANCE OF OsSWEET14 PROMOTER-
EDITED BACTHOM 7 RICE LINES
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Nguyen Van Cuu!, Tran Tuan Tu?, Pham Xuan Hoi!, Nguyen Duy Phuong®*
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Summary

Xanthomonas oryzae pv. oryzae (Xoo) causes bacterial leaf blight (BLB) disease in rice through the
activation of host genes encoding sugar transport proteins, including OsSWEETI4 by using TAL
(transcription activator-like) effectors. Using gene editing tools such as CRSIPR/Cas9 (clustered regularly
interspaced short palindromic repeats/CRISPR-associated protein-9 nuclease) for precise mutation of the
TAL-binding sites on the promoter region of the target genes is a potential solution to improve BLB
resistance of major rice varieties. Recently, we generated several OsSWEETI14-edited Bacthom 7 (BT7) rice
lines carrying homozygous mutations on the OsSWEETI4 promoter. In this study, phenotype of gene-
edited BT7 lines were analyzed to evaluate the effects of OsSWEETI4 mutations. Under nethouse
condition, the agronomic indexes including growth duration (102 - 106 days), plant height (100 - 107 cm),
number of tillers per plant (6 - 9 tillers), number of filled grains per panicle (81 - 89 seeds), yield per plant
(18 - 19 g/plant) and amylose content (14 - 15%) were not significantly different from those of the control
plants. The expression of OsSWEETI4 in three rice lines 1.12.07, 1.15.21 and 3.01.19 were not induced by
the artificial infection of three representative Xoo isolates VXO_11, VXO_60 and VXO_96. Especially, these
mutation lines showed the complete resistance to VXO_11 and slight resistance to VXO_96. The obtained
results are a premise for development of BLB-resistant BT7 rice variety in the future

Keywords: Bacterial leaf blight disease, Bacthom 7, CRISPR/Cas9, OsSWEET14, Xanthomonas oryzae.
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