KHOA HOC CONG NGHE

NGHIEN CUU TiNH KHANG BENH BAC LA
CUA CAC DONG LUA TBR225
POT BIEN PROMOTER OsSWEET 14
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TOM TAT

Xanthomonas oryzae pv. oryzae (Xoo) gay ra bénh bac 1a lda thong qua tuong tac dac hiéu gitra
cac TAL effector (transcription activator-like effector) va trinh tu EBE (effector binding element)
nim trén ving promoter cta cac gen thudc ho gen ma héa protein van chuyén duong SWEET
(Sugars will eventually be exported transporter), trong d6 co gen OsSWEET14. Stt dung coéng cu
CRISPR/Cas9 d@é gay dot bién mot s6 trinh trr ddc hiéu trén promoter ndy c6 thé vo hiéu hoa tinh
doc ctia cac TAL effector giup cay trong khang duoc bénh bac 14 laa. Pay 1a huong nghién ctru
day trién vong d@é cai thién tinh khang bac 14 phé rong ctia cac giong lta chd luc ctia Viét Nam,
dac biet 1a giong lta nhay cam véi bénh bac 14 nhu TBR225. Trong nghién ciu trudce day, da tao
duwoc mot s6 dong laa TBR225 chinh stta gen thé hé T, mang dot bién tai vi tri EBE AwXa7/Tal5
trén promoter OsSWEET14. Trong nghién ctu nay, phan tich trén dong lua TBR225 chinh stra
gen & thé he T, da chimg t6 cac dot bién trén promoter OsSWEET14 khong lam thay ddi cac chi
tiéu nong hoc co ban ciia cay. Sau dong lia TBR225 chinh sita gen T, khong thay déi mic do biéu
hién gen dich OsSWEETI4 khi duoc lay nhiém voi vi khudn Xoo va thé hién tinh khang hoan
toan voi isolate VXO_11, khang nhe hoic khong khang voi isolate VXO_80 va VXO_100. Két qua

thu duoc 1a tién dé cho nghién cttu phat trién giong laa TBR225 khang bac 14 trong twong lai.
T khoa: Bénh bac I liia, CRISPR/Cas9, OsSWEEETI14, TBR225, Xanthomonas oryzae.

1. DAT VAN BE

Laa (Oryza sativa 1.) 1a mot trong nhing loai
cay trong ngi coc quan trong nhat thé gioi, cung
cap thic an cho con nguoi nhiéu hon bat ki cay
trong khac. Bénh bac 14 do vi khudn Xanthomonas
oryzae pv. oryzae giy ra la mot bénh hai lua rat
phd bién, lam sut gidm nghiém trong ning sudt lua
tréen toan thé gioi [1], trong d6 co giong lua
TBR225 ctia Viét Nam. Cho dén nay, chon tao va
str dung giong lia khang bénh van 1a mot cach tiép
can kinh t€ va hiéu qua nhat trong viéc quan ly
bénh bac 14 lda.

Kha ning giy bénh ctia Xoo phu thudc vao
mot loai doc t0 duoc goi 1a “TAL effector”, hoat
dong tuong tu nhu cac yéu t6 diéu hoa phién ma &
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thuc vat [2, 3]. Cac TAL effector sau khi di vao
nhan t€ bao cay chu sé lien két véi promoter cta
cac gen dac hiéu trong hé gen thuc vat va hoat héa
st biéu hién ctia chung [4]. Hé gen Xoo dién hinh
chita s6 luong gen fal rat khac nhau giita cac
chiing & cac khu vuc dia 1y khac nhau (ching Xoo
chau A c6 15-26 gen, chiing Xoo chau Phi ¢6 810
gen va ching Xoo Bac My khong c6 gen ta) [5].
Cac gen muc tiéu cua TAL effector trong hé gen
lta dwoc coi 1a cac gen “nhiém” (S gen-
susceptibility genes), dong vai tro 1a cac yéu to
nhay cam chinh trong qua trinh twong tac gitta cay
lua va Xoo. Trong mét so truong hop, tinh da hinh
trong trinh tv EBE (lién két voi TAL) nim trén
promoter cta cac gen “nhiém” tao ra tinh khang
bénh cho cay [3, 6]. OsSWEETI4 thuoc ho gen
van chuyén duong SWEET, duoc biét dén nhu mot
trong cac gen “nhiém” duoc hoat hoa boi TAL
effector ctia Xoo [6, 7]. Bing cac cong nghé chinh
stta gen nhu TALEN va CRISPR/Cas9, cac nha
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nghién ctru da tao ra dot bién trén ving EBE ctia
promoter OsSWEETI4 cta giong lua Kitaake va
Bac Thom 7, két qua 1a cac dong lda mang dot
bién nay c6 kha nang khang duoc cac ching Xoo
chau A va chau Phi [2, 8]. Diéu nay da ching minh
tiém nang cta viéc tmg dung cong nghé chinh stra
hé gen dé tao ra giong lia TBR225 khang bac 14
phd rong.

Nguyén Duy Phuong va cs (2019) da chuyén
cau truc biéu hién phic hé CRISPR/Cas9 chinh
stta EBE AvrXa7/Tal5trén promoter OsSWEET14
va thu duoc mot so dong lia mang cau tric T-DNA
[9]. Trong nghién cttu nay, dé xac dinh anh huéng
cta cac dot bien OsSWEETI4 t6i kiéu hinh caa

TBR225, da tiép tuc phan tich cac dic diém nong
hoc va danh gia kha nang khang bénh bac 14 ctia
cac dong laa TBR225 & thé hé T, mang cac dot
bién OsSWEET14 ddng hop. Két qua thu dugc cta
nghién ctru ndy sé la nén tang day dua dé tao giong
lta TBR225 khang bénh bac 14 phé rong bing
cong nghé gen trong tuwong lai.

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

15 dong lua TBR225 dot bién OsSWEETI14 do
Bo mon Benh hoc phén t, Vién Di truyén nong
nghiép cung cap [10] (Bang 1).

Bang 1. Dong lua TBR225 dotbién OsSWEETI4 st dung trong nghién ctru

Tén dong Loai dot bién! Vi tri dot bién? Tén dong Loai dot bién! | Vi tri dot bién®
D1.5.2.9 (-3) AAC 5 D1.12.37.19 +) A 17
D1.53.1 (-2) CC 18 D2.3.34.15 (+6) GCTTGA 20
D1.5.7.11 (-2) CC 18 D2.4.7.11 (-3) CCA 13
D1.5.7.19 (-3) AAC 5 D2.5.8.3 (-5) TGCTA 22
D1.7.20.1 (-6) CCAACC 13 D3.4.9.20 (+2) TG 19
D1.7.20.2 (-6) CCAACC 13 D3.6.22.10 +1) C 21
D1.9.3.6 (+3) GAC 18 D3.12.25.2 (-3) TCC 12
D1.9.39.2 (+2) CT 19

Ghi chii: 1 S6' Nu thay doi trén OsSWEETI14; (+/-) thém/maét Nu; ki tir trong ngodc thé hién Nu thay
doi trén OsSWEETI14; ° Vi tri cia dot bién tinh tir ddu 5’ cia EBE AvrXa7.

Céc ching vi khudn bac 14 VXO_11, VXO_80
va VXO_100 duoc phan 1ap nam 2013, 2016 va 2017
[11], Iwu git tai BO moén Bénh hoc phan tix, Vién Di
truyén nong nghiép.

2.2. Phuong phap
2.2.1 Pdnh gid dic diém nong hoc cia lia

Hat ctia cac dong lia TBR225 chinh stta gen
OsSWEET14thé hé T, duoc rita bang nudc va khir
trung bang Javen 2% trong 20 phut va rtra lai bang
nuéc cat, sau d6 duoc ngadm trong nudc va 4 &
37°C trong 3 ngay. Hat ndy mam duoc trong trén
khay dat. Sau 14 ngay, cay con duoc chuyén sang
trong trong chau dat 16n va cham séc trong diéu
kién nha ludi. Nam cay tir méi dong lua duoc chon

ngau nhién dé danh gia cac chi tieu nong hoc, bao
gbom thoi gian sinh truéng, chiéu cao, s6 nhanh, s6
hat chic/bong, niang suit ca thé. Dong lua
TBR225 khong chuyén gen duoc st dung lam doi
ching. Thi nghiém duoc thuc hién trong diéu kién
nha ludi, vu mtia nam 2020.

2.2.2 Pdnh gid biéu hién gen OsSWEETI14

Thi nghiém phan tich biéu hién gen duoc thuc
hién theo mo ta ctia Li va cs (2013) bing phuong
phap RT-PCR [12]. Ba cay laa tir méi dong duoc
lwra chon ngau nhién cho thi nghiém lay nhiém
nhan tao. L4 cay lda 4 tudn tudi duoc lay nhiém
nhan tao voi vi khuin Xoo theo phuong phap cat 14
ciua Ke Y. va cs (2017) [13]. La lua sau 48 gio lay
nhiém duoc stt dung dé tach chiét RNA téng s6
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theo quy trinh huéng dan ctia hang Invitrogen.
Mot microgram RNA duoc st dung cho mdi phan
tung RT-PCR sit dung l4an luot méi oligo (dT) va
cap mdi OsSWEET14-qPCR-F/ OsSWEET14-
qPCR-R. OsEFIa duoc st dung lam gen noi chuén.
Thi nghiém RT-PCR duoc 14p lai 3 lan trén moi
cay.
2.2.3. Ddnh gii kha nang khang vi khudn bac
14 Xoo

Thi nghiém lay nhiém Xoo va danh gia tinh
khang vi khudn bac 14 cia cac dong lua TBR225
chinh stra gen duoc thuc hién theo phuong phap
cat 14, st dung ching vi khuan bac 14 VXO_11,
VXO0_80 va VX0O_100. Vi khuan Xoo duoc nudi cay
tréen moi truong PSA dac dé thu sinh khoi va pha
loang trong dung dich MgCl, 10 mM (ODy,, dat
0,5). bau phién 14 1aa (3 - 4 cm) duoc cit bang kéo
da duoc nhang trong dung dich vi khuan Xoo. Sau
14 ngay, chiéu dai vét bénh phat trién trén 14 lua
duoc ghi lai. Kha nang khang bac 14 duogc xé€p 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). Thi nghiém duoc tién
hanh lap lai 3 14n, méi lan trén it nhat 3 cay (4 th
nhat va 14 thit hai trén méi nhanh ctia cay). Dong

lia TBR225 khong chuyén gen duoc stt dung lam
doi chimg. Thi nghiém duoc thuc hién trong diéu
kién nha luéi, vu mua nam 2020.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Panh gia mot s6 diac diém nong hoc ciia
dong lua TBR225 dot bieén OsSWEET14

Dé d@anh gia muc d6 anh hudng cta dot bién
trén promoter OsSWEETI14 dén mot s6 dac diém
nong hoc cta cac dong lua chinh stra gen, 15 dong
lua TBR225 & thé hé T, mang dot bién dong hop
da duoc phan tich, danh gia cac chi tiéu: Thoi gian
sinh trudng, chiéu cao cay, sé6 nhanh, s6 hat
chiac/bong va niang suit ca thé khi trong trong
diéu kién nha ludi. Phan tich két qua thu duoc
bang kiém dinh ANOVA va #est cho thdy, khong
c6 su khac biét c6 y nghia thong ké gitra cac dong
lua dot bién so véi dong lta déi ching khong dot
bién gen vé tit ca cac tinh trang nong hoc duoc
quan sat (Bang 2). Diéu nay ching to rang cac dot
bién tren OsSWEETI4 duogc tao ra bdi he thong
CRISPR/Cas9 khong giy ra anh huéng tiéu cuc
dén cac dac diém sinh trudng phat trién cta giong
lua TBR225.

Bang 2. Két qua danh gia chi tiéu noéng hoc ctia dong lia TBR225 dot bién OsSWEET14

Tendong | TROiginsinh | ChOUCO | | 56 hat chic/bong | NAn sudt i thé
truéng (ngay) (cm) (gam)

WT 107,10+£5,34° 115,25+3,54° 6,90+1,02° 79,40+1,03° 21,05+0,54°
1.5.2.9 105,30+3,05° 112,35+4,10° 6,92+1,40° 79,25+1,40° 21,27+0,33%
1.5.3.1 107,55+5,34% 114,32+4,14° 6,88+1,08° 79,25+1,39° 21,60+0,26°

1.5.7.11 108,42+3,18° 115,48+3,18" 6,90+1,15 81,25+1,05® 22,63+0,42%
1.5.7.19 106,85+4,28? 113,25+4,28? 7,14+1 ,ZOab 79,35+1,06° 21,35+1,53°
1.7.20.1 107,25+2,46° 114,15+3,56° 7,00ﬂ:0,80flb 80,95ﬂ:1,18ab 21,24+1,17°
1.7.20.2 108,33+2,46° 115,25+4,76° 6,90+1,05° 79,85+0,78" 21,18+1,19°
1.9.3.6 108,52+4,45% 115,30+4,25° 6,89+0,88? 80,90ﬂz0,88ab 21,18+0,33%
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1.9.39.2 109,15+4,18* 116,15+5,18" 6,95+0,85° 79,65+1,04" 21,56+0,32"
1.12.37.19 107,14+4,42° 114,35+4,92° 7,14£1,20™ 78,95+0,98" 21,90+0,50°
2.3.34.15 108,15+4,25" 115,20+5,25% 6,30+0,97° 79,65+0,72° 21,45 +0,88"
24.7.11 107,34+4,53° 114,36+4,93" 6,90+0,95° 80,75+0,97® 21,25 +£0,96"
2.5.8.3 108,13+3,82° 115,45+4,82% 6,92+0,99° 79,50+1,42° 21,69+0,68"
3.4.9.20 108,18+4,54° 115,35+3,76" 6,88+1,17° 79,5+0,78* 21,18+1,19°
3.6.22.10 108,23£3,25" 115,33£3,25% 6,79+0,84° 80,10+0,88" 21,25+0,33"
3.12.25.2 108,52+4,28" 116,50+3,18" 7,20+1,25® 79,25+1,04" 21,16+0,32°

Ghi chii: "Céc gid tri trung binh co cung ki tir sai khdc nhau khong co ¥ nghia thong ké (HSD test,

p>0,05)

Cac gen thuoc ho gen SWEET khong nhiing
lien quan dén con duong cung cip chat dinh
dudng cho vi sinh vat gay bénh ma con c6 vai tro
quan trong doi voi qua trinh phat trién phan hoa va
tao hat ctia cay chu [1, 14]. Nghién ctu ctia Yang
va cs (2006) tao dong lua khang bac 14 st dung
cong nghé iRNA @ bat hoat gen
Os8N3/0OsSWEET11 da dan dén su phat trién bat
thuong ctia phan hoa [6]. Tuy nhién, trong nghién
cttu nay, cac tinh trang néng hoc dugc danh gia
ctia dong lua TBR225 mang dot bién promoter
OsSWEET14 déu khong c6 su khac biét dang ké
so v6i dong laa doi ching trong diéu kién nha luoi.
Phat hién nay tuong tu nhu két qua nghién ctu
cia Kim va cs (2019) khi gay dot bién gen
OsSWEETI13 bang CRISPR/Cas9 trén giong lua
Kitakee hay Oliva va cs (2019) tao t6 hop dot bién
3 promoter OsSWEET11, OsSWEET13,
OsSWEETI14 va thu duoc dong lua khang bénh
bac 14 ma khong lam thay d6i cac dac diém sinh
trudng, phat trién von c6 [15, 16]. Diéu nay co6 thé
ly giai béi mot so gid thuyét khac nhau nhu do su
du thira hay hién twong bu dap di truyén (genetic
compensation) ctia cic gen SWEET trong hé gen
laa. Két qua nghién ctru nay da gop phan khéing
dinh rang viéc tao ra cac dot bién nhé trén ving
promoter ctia gen OsSWEETI4 bang cong nghé
CRISPR/Cas9 khong anh huéng dén su sinh

trudng, phat trién va niang suit cta giong lua
TBR225.

3.2. Nghién ciru biéu hién OsSWEETI14 trong
cac dong lia TBR225 dot bién

Céac dong lua dot bién OsSWEETI14 duoc lay
nhiém nhan tao vd6i ba isolate Xoo dai dién
(VXO_11, VXO_80 va VX0O_100) va phan tich mtc
do biéu hién cta gen OsSWEETI4 dé xac dinh
hiéu qua cta cac dot bién duoc tao ra bang hé
théng CRISPR/Cas9 d6i voi hoat dong cia gen
dich.

San phdm RT-PCR sau khi phan tich bing
phan mém Image] (Hinh 1) cho thdy, mutc do biéu
hién gen cta cac dong lua dot bién OsSWEETI14
duoc chia thanh 2 nhém ro rét. Nhom tht nhat
bao gom 6 dong laa (1.5.2.9; 1.5.7.19; 1.7.20.1;
1.7.20.2; 2.4.7.11 va 3.12.25.2) hau nhu khong c6 su
thay ddi dang ké nao vé mirc do biéu hién ctia gen
dich khi duoc lay nhiém v6i vi khudn Xoo. Nhom
tht hai bao gom 9 dong lua (1.5.3.1; 1.5.7.11;
1.9.3.6; 1.9.39.2; 1.12.37.19; 2.3.34.15; 2.5.8.3;
3.4.9.20 va 3.6.22.10) voi mirc do biéu hién gen
OsSWEETI4 ting dang ké khi duoc lay nhiém véi
ca 3 isolate Xoo dai dién, tuong tu nhu dong lua
TBR225 d6i chimg khong chinh stta gen. Két qua
nay ching to cac dot bién khac nhau trén EBE c6
thé anh huéng khac nhau t6i lien két cia EBE trén
promoter OsSWEET voi protein TAL ctia Xoo. Gia
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thuyét nay ciing da duoc Blanvillain-Baufumé va  thay déi biéu hien gen OsSWEET14khi lay nhiém
cs (2017) @é cap dén trong nghién ctru dot bien  Xoo duoc luwa chon dé danh gia kha nang khang
EBE TalF/Tal5 trén OsSWEETI14 cia lua Kitaake bénh bac 14 trong thi nghiém tiép theo.

[2]. Cac dong laa TBR225 chinh stra gen khong
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Hinh 1. Biéu hién ctia OsSWEET14trong dong lia TBR225 dot bi€n

Ghi chu: Biéu hién cia OsSWEETI14 trén dong lia TBR225 dot bién OsSWEET14 Iy nhiém isolate
Xoo dai dién (VXO_11, 80 va 100) duoc phan tich biang RT-PCR. Do thi thé hién gid tri turong quan nmuic
do biéu hién gen giita cac mau lia; muc do biéu hién gen OsSWEETI4 cia mau lia khong ldy nhiém
Xoo (H,0) cé gia tri bang 1; OsEFIa diroc st dung Iam gen néi chuin; (WT) dong lia TBR225 khong
dot bien OsSWEETI14. Gid tri thé hién trén do thi I3 két qud trung binh cua 3 Iin I3p lai thi nghiém.

3.3. Panh gia kha ning khang bénh bac 14 ctia
dong lua TBR225 dot bién OsSWEET14

210 ;

mVXo_11 OVX0_80
18.0 1

OWX0_100  @H20
15.0 - —
120 1 [] = u
9.0 1

6.0

Chiéu daivét bénh (cm)
|

3.0 4

0.0 __. 1 M o] B8 7 il l R
1529 15719 17201 17202 24711 311252 1.9392 3.4.9.20 WT

Hinh 2. Danh gi4 tinh khang bénh bac 14 ctia dong laa TBR225 dot bién OsSWEET14

Ghi chu: Cdc dong lia dot bién OsSWEETI4 (1.5.2.9; 1.5.7.19; 1.7.20.1; 1.7.20.; 2.4.7.11; 3.11.25.2;
1.9.39.2 va 3.4.9.20) va khong dot bién OsSWEET14 (WT) duoc ldy nhiém nhan tao céc isolate Xoo dai
dién (VXO_11, VXO_80 va VXO_100). (H,0) thi nghi¢m doi chimg 4m (ldy nhiém dung dich khong chita
vi khuan Xoo).
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bé ching minh hiéu qua cla coéng cu
CRISPR/Cas9 trong viéc cai tién tinh khang bénh
bac 14 cho giong lua TBR225, sau dong lua dot
bién c6 mirc d¢ biéu hien OsSWEET14khong thay
d6i khi lay nhiém Xoo (1.5.2.9; 1.5.7.19; 1.7.20.1;
1.7.20.2; 2.4.7.11 va 3.12.25.2) va hai dong lua dot
bién c6 mutc do biéu hien OsSWEETI4 thay d6i
tuong tu dong lua doi chung khi lay nhiém Xoo
(1.9.39.2 va 3.4.9.20) duoc lua chon dé danh gia
tinh khang vé6i 3 isolate Xoo dai dién (VXO_11,
VXO0_80 va VXO_100) trong diéu kién nha ludi
(Hinh 2).

Quan sat biéu hién bénh trén 14 thu duoc sau
14 ngay lay nhiém cho thay hai dong lua dot bién
OsSWEETI14 1.9.39.2 va 3.4.9.20 khong thé hién
tinh khang voi tat ca céac isolate Xoo duoc danh
gia. Két qua nay hoan toan phu hop voi két qua
phan tich biéu hién gen thu dwoc & trén, trong do
OsSWEETI14 tang cuong biéu hién rat manh khi
cac dong lia nay duoc lay nhiém nhan tao voi 3
isolate VXO_11, VXO_80 va VXO_100 (Hinh 1).
Nguoc lai, sau dong lua 1.5.2.9; 1.5.7.19; 1.7.20.1;
1.7.20.2; 2.4.7.11 va 3.12.25.2 thé hién tinh khang
ro rét voi isolate VXO_11; chiéu dai vét bénh trung
binh quan sat duoc tit 0,4 — 1,5 cm (Hinh 2). Tuy
nhién, sau dong lta dot bién nay lai chi khang nhe
hoac khong khang doi voi hai isolate VXO_80 va
VXO0_100; trong khi gen dich OsSWEETI4 cing
hau nhu khong thay ddi biéu hién trong thi
nghiém danh gia biéu hién gen véi hai isolate nay.
Cac két qua nay goi y rang OsSWEETI4 1a gen
“nhiém” duy nhat cta d6i véi isolate VXO_11;
trong khi hai isolate VXO_80 va VXO_100 c6 thé
c6 it nhat 2 dich tdn cong trong hé gen cta
TBR225.

Cac gen thudéc ho SWEET duoc xac dinh la
gen “nhiém” ctia Xoo, do d6 khi tac dong gay dot
bién cac gen nay sé gop phan vo hiéu héa cac
protein “doc” TALE cta Xoo; két qua 1a cay trong
c6 kha nang khang duoc bénh bac 1a [16]. Nghién
ciru truoc day da tien hanh gay dot bién
OsSWEETI14 trén giong lua Kitaake bing cong
nghe TALEN hay OsSWEETII bang
CRISPR/Cas9 va thu dugc dong lua khang ching
Xoo biéu hién protein TAL AvrXa7/PthXo3 hay

PthXol twong tng. Tuy nhién, tinh khang cta
dong lua Kitaake mang dot bién AvrXa7/PthXo3
(OsSWEET14) va PthXol (OsSWEET1) lai bi vo
hiéu héa béi chiing Xoo mang protein déng thoi
gen fal ma héa AvrXa7/PthXo3 va PthXo2 [16].
Nhu vay, tinh khang phu thudc vao sy c6 mat cia
cac EBE lien quan t6i gen “nhiém” duoc nhan biét
boi protein TAL twong tmg ctia quan thé Xoo.
Trong nghién ctru nay, 6 dong laa 1.5.2.9; 1.5.7.19;
1.7.20.1; 1.7.20.2; 2.4.7.11 va 3.12.25.2 mang dot
bién déng hop tréen EBE AwrXa7/Tal5/PthXo3
biéu hién tinh khang isolate VXO_11 duogc ting
cuong ro rét so voi dong lua TBR225 d6i chung.
Tinh khang khong hoan toan/khéng khang voi
cac isolate con lai co thé gidi thich do su c6 mat
ctia mot/mot vai EBE trén (cac) gen “nhiém” khac
cling duoc nhan biét boi protein TAL khéc cta cac
isolate nay.

Vi cac két qua thu duoc nhu trén da ching
minh trién vong ctia cong nghé CRIPSR/Cas9
trong viéc cai tao tinh khang bénh bac 1a cho cac
giong lda cha luc cta Viét Nam trong do6 c6 giong
lta TBR225, dong thoi cing ching minh su da
dang vé protein TAL ctia cac ching Xoo ctia Viét
Nam. Trong tuong lai, can phai c6 nhitng nghién
cttu day du va sau hon vé TALome ctia cac ching
vi khudn Xoo dé cé thé tao ra tinh khang bac 14
phé rong cho cac giong laa trén.

4. KET LUAN

Dot bién trén promoter OsSWEETI4 khong
gay anh huong t6i mot so dac diém nong sinh hoc
chinh ctia giong lua TBR225, bao gom céc chi tieu
chiéu cao cay, s6 nhanh, so hat chic trén bong,
nang sudt ca thé. Sau dong laa TBR225 dot bién
1.5.2.9; 1.5.7.19; 1.7.20.1; 1.7.20.2; 24.7.11 va
3.12.25.2 c6 kha ning khang vi khuin Xoo cao hon
so voi dong lua d6i ching, thé hién tinh khang
hoan toan véi isolate VXO_80, khang nhe hoac
khong khang véi isolate VXO_11 va VXO_100.

Két qua thu duoc 1a co sé dé tiép tuc nghién
ctru co ché phan tit qua trinh xAm nhiém cua vi
khuin Xoo trén giong Ita TBR225, tir d6 phat trién
tinh khang bénh bac 14 phé rong cho giong lua
cht luc nay.
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EVALUATION OF BACTERIAL LEAF BLIGHT DISEASE RESISTANCE OF OsSWEET14
PROMOTER-EDITED TBR225 RICE LINES

Tran Lan Dai', Pham Thu Hang?, Nguyen Thi Thu Ha?,
Nguyen Thanh Ha?, Pham Xuan Hoi?, Nguyen Duy Phuong?
!Quy Nhon University
?Agricultural Genetics Institute

Summary

Xanthomonas oryzae pv. oryzae (Xoo) causes bacterial leaf blight through a specific interaction
between the TAL effector (transcription activator-like effector) and the effector binding element
(EBE) sequence located on the promoter region of the genes of the gene family encoding
transport proteins SWEET (Sugars will eventually be exported transporter), which contains the
OsSWEETI14 gene. Using the tool CRISPR/Cas9 to mutate some specific sequences on this
promoter can neutralize the toxicity of TAL effectors to help plants resist the disease. This is a
promising research direction to improve broad-spectrum blight resistance of Vietnam’s elite rice
varieties, especially the disease sensitive rice varieties such as TBR225. In the previous study, we
have created a number of TBR225 rice lines with T1 gene editing that carry mutations at the EBE
position AvrXa7/Tal5 on the OsSWEETI4 promoter. In this study, analysis on the transgenic
TBR225 rice line in the T2 generation showed that mutations in the OsSWEET14 promoter did
not change the basic agronomic traits of the plant. The six T2-edited TBR225 rice lines did not
change the OsSWEETI14 target gene expression when infected with Xoo and exhibited complete
resistance to isolates VXO_11, mild or no resistance to isolates VXO_80 and VXO_100. The
obtained results are the premise for research and development of rice varieties TBR225 resistant
to bacterial leaf blight in the future.

Keywords: Bacterial leaf blight disease, CRISPR/Cas9, OsSWEETI14, TBR225, Xanthomonas
oryzae.
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