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TOM TAT

Vi khuan Xanthomonas oryzae pv. oryzae (Xoo) gay nén bénh bac la lta théng qua co ché chinh la tiét ra cac
protein TALE (Transcription activator-like effector) cé kha néng kiém soat hoat dong mot sb gen cla té bao chi béng
céach lién két v&i cac trinh tw EBE (Effector-binding elements) trén viing promoter va hoat hoéa biéu hién gen. Gay dot
bién chinh xac tai cac vi tri twong tac ctia protein TALE trén viing promoter clia gen dich bdng cac céng cu chinh stra
gen nhw CRSIPR/Cas9 (clustered regularly interspaced short palindromic repeats/CRISPR-associated protein-9
nuclease) la mot hwéng nghién ctru tidm nang dé cai tién tinh khang bac 14 ctia céc gibng Ita trong san xuét. Trong
nghién ctru trwéc day, ching toi da tao dwoc mot sb dong lia TBR225 chuyén gen mang cAu tric biéu hién phirc hé
CRSIPR/Cas9 chinh stra vi tri EBE AvrXa7/Tal5 trén promoter OsSWEET14. Dé& xac dinh tinh én dinh di truyén va
hiéu qua clia cac dot bién OsSWEET14 tao ra béi hé théng CRISPR/Cas9 trong nghién ctru nay, cac dong lua
TBR225 chinh stra gen T tiép tuc dwoc danh gia kiéu gen va kiéu hinh. Phan tich trinh tw gen cla cac dong lua
TBR225 chuyén gen da xac dinh dwoc hiéu qua gay dot bién OsSWEET14 clia cAu tric CRISPR/Cas9 dat 65%, bao
gdm hai loai dét bién thém va mét nucleotide (Nu). Cac ddt bién nay da dwoc di truyén chinh xac sang thé hé sau (i
I& phan ly 1:2:1) va khong xuét hién thém dot bién maoi. Cac phan tich kidu hinh buéc ddu cho thdy dét bién trén
promoter OsSWEET14 khéng gay anh hwéng tdi sinh trudng va ndng suét ctia cay lta. Mot sé dong lia chinh stra
gen TBR225 thé hé T, c6 biéu hién tinh khang déi v&i chaing vi khudn VXO_11 trong diéu kién nha lwéi. Két qua thu
dwoc la tién dé cho nghién clru phat trién giéng ltia TBR225 khang bac la trong twong lai.

Tr khoéa: Bénh bac la lua, CRISPR/Cas9, OsSWEEET 14, TBR225, Xanthomonas oryzae.

Genetic Identification of Target Mutations
in OsSWEET14 Promoter-edited TBR225 Rice Lines

ABSTRACT

Understanding host-pathogen interactions is key in breeding disease-resistant crops, including bacterial leaf blight.
As a key virulence strategy to cause bacterial leaf blight, Xanthomonas oryzae pv. oryzae (Xoo) secretes transcription
activator-like effectors (TALEs) to control the expression of host target genes through binding to the effector-binding
elements (EBEs) located on the promoter regions. Precise mutagenesis at the TALE-interaction sites on the host genes
by using gene editing tools such as clustered regularly interspaced short palindromic repeats/CRISPR-associated
protein-9 nuclease (CRSIPR/Cas9) has been seen as a promising way to improve BLB resistance of rice cultivars. In a
previous study, we generated some transgenic TBR225 rice lines containing a single copy of CRISPR/Cas9 expression
construct for editing AvrXa7/Tal5 EBE on the promoter OsSWEET74. In this study, we continued to evaluate genotype
and phenotype of Ti edited TBR225 lines to determine the genetic stability and phenotypic effective of the
CRISPR/Cas9-induced OsSWEET14 mutations. The genotypic analysis showed that 65%of transgenic TBR225 plants
harbored the targeted OsSWEET74 mutation, including nucleotide (Nu) insertion and deletion. The OsSWEET14
mutations were stably inherited to the next generation with an expected segregation ratio consistent with Mendelian
segregation (1:2:1). The preliminary phenotypic analysis suggested that the mutation of OsSWEET14 promoter did not
affect the growth and yield of gene-edited rice plants. Some T1 TBR225 lines showed the resistance to Xoo isolate
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VXO_11 in the leaf-clipping experiment. The obtained results are a premise for development of the BLB-resistant

TBR225 rice variety in the future.

Keywords: Bacterial leaf blight disease, CRISPR/Cas9, OsSWEET14, TBR225, Xanthomonas oryzae.

1. DAT VAN DE

Vi khudn Xanthomonas oryzae pv. oryzae
(Xo0) gay bénh bac 14 cho nhiéu giong lda chu
luc, trong d6 c6 gidng lia TBR225 cua Viét
Nam. Kha n#ng giy bénh ctia Xoo phu thudc
vao doc luc cia mot nhém protein dic biét, goi
1a TALE, hoat déng nhu nhiing yéu t6 hoat héa
phién ma cua sinh vat nhan thuc (Hutin & cs.,
2015a). Khi Xoo 1ay nhiém va x4m nhap vao té
bao thuc vat, vung lip lai bao thu trén TALE sé
lién két véi EBE trén promoter clia cac gen dich
tai vi tri RVD (repeat variable diresidue - hai
gbc axit amin lién ké bién déi trén vung lap),
din dén hoat héa qua trinh phién mi caa gen
dich (Boch & cs., 2009; Moscow & Bogdanove,
2009). Cac gen thudéc nhém III cia ho gen
SWEET (Sugars will Eventually be Exported
Transporter), da dude chiing minh 14 muc tiéu
ctia mot s6 protein TALE (Antony & cs., 2010;
Zhang & cs., 2019; Zhou & cs., 2014). Cac phan
tich hé thong sau hon & lia cho thay tat ca cac
thanh vién thuéc nhém III cua ho gen
OsSWEET déu c6 thé hoat dong nhu cac gen
nhiém “S” (susceptibility) 12 nhiing gen dugc
hoat héa bdi Xoo dé thic ddy qua trinh gy bénh
(Streubel & cs., 2013; van Schie & Takken,
2015). Nghién ctiu cta Hutin (2015b) da chiing
minh cac dot bién trén vung EBE cta cac gen S
nay c6 thé giip cay lda khang lai Xoo. Mot s
dong lda khang cac ching Xoo cta chau A va
chau Phi da dudc tao ra bang cach gay dot bién
trinh tu EBE trén promoter cua OsSWEETI14
nh6 cac cong cu khic nhau nhu TALEN hodc
CRISPR/Cas9 (Blanvillain-Baufumé & cs.,
2017; Vit Hoai Sam & cs., 2019). Cac két qua
nghién ctu trén da cho thdy tiém ning tng
dung céng nghé chinh stia hé gen trong céng tac
chon tao giéng lia vu td khang Xoo phé rong.

Trude day, Phung Thi Thu Huong & cs.
(2018) da xac dinh dugc hai vi tri EBE tiém
ning trén promoter OsSWEETI14 ctia cay lda
TBR225 c¢6 thé lién quan t6i qua trinh xam
nhiém cta Xoo, bao gbm AvrXa7 va Tal5. Trong

nghién ciu gin day, Nguyén Duy Phuong & cs.
(2019) da chuyén cdu trac biéu hién phtc hé
CRISPR/Cas9 chinh stia AvrXa7/Tal5 trén
promoter OsSWEET14 vao cidy lia TBR225 va
thu dudgec moét s6 dong lda mang cdu tric
T-DNA. Trong nghién ctiu nay, ching téi tiép
tuc nghién cu sy di truyén cac dot bién tao ra
bdi phiic hé CRISPR/Cas9 trén OsSWEET14 va
nhiing anh hudng ctia né dén kiéu hinh cta cay
Ida TBR225 & thé hé T,. K&t qua thu dugc sé 1a
tién dé cho nghién ctiu tao giéng lda cha luc
TBR225 c6 kha niang khang bénh bac 14 phéd
rong bang cong nghé gen sau nay.

2. PHUONG PHAP NGHIEN CcUU
2.1. Vat liéu

Hai mudi cdy lda TBR225 chuyén gen T,
mang mot ban sao ctia cdu tric vector biéu hién
phtic hé CRISPR/Cas9 chinh stia OsSWEET14
(Bang 4) do bd mén Bénh hoc phan ti, Vién Di
truyén Nong nghiép cung cidp (Nguyén Duy
Phuong & cs., 2019).

Chung vi khuén bac 14 VXO_11 dugdc phan
lap ndm 2013 tai Gia LaAm, Ha Néi va duge luu
giti tai B6 moén Bénh hoc phan td, Vién Di
truyén Nong nghiép (Vit Hoai Sam & cs., 2019).

Cac ciap moi st dung trong nghién ctiu duge
thiét k& dya trén nhiing trinh tu da céng bd trén
GenBank va dit mua tu hang Invitrogen (Hoa
Ky) (Bang 1).

2.2. Phuong phap nghién cttu

2.2.1. Panh gia kiéu hinh cua cac dong
Iia TBR225

Cay lia TBR225 chuyén gen T, dudc trong
trong diéu kién nha lusi dé theo doi cac dic diém
sinh trudng va kha nang tao hat (chéc). Hat caa
cay lda T, dudc ria bang nuéce, khii tring bang
Javen 2% trong 20 phit, ria lai bing nuée cit,
sau d6 dugc ngdm trong nudc va u 6 37°C trong 3
ngay. Hat ndy mam tao thanh cay lda T, dugc
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trong trén khay d4t trong diéu kién nha ludi dé
danh gia cac chi tiéu néng hoc theo phuong phap
caa IRRI (2002), bao gom thdi gian sinh trudng,
chiéu cao cdy, s6 nhanh, s6 hat chic/bong. Cay

lda TBR225 khong chuyén gen duge st dung lam
doi chitng. Cac phan tich dude thuc hién vao vu
Xuan nam 2020 trong diéu kién nha luéi (Vién Di
truyén Néng nghiép).

Bang 1. Trinh tu cac cip moi dung cho thi nghiém PCR

Tén Trinh tw Gen dich Muc dich thi nghiém Kich thuwéc
Cas9-F CCATGGCCCCAAAGAAGAAG Cas9 Xac dinh sw cé mat cia T-DNA 150bp
Cas9-t-R TCAATCGCCGCCGAGTTG
gRNA-F GGATCCAAGCTTAAGAAC gRNA 1438bp
gRNA-R GAATTCGATATCAAGCTT
HPT-F AAGGAGGTGATCCAGCC HPT 618bp
HPT-R GAGTTTGATCCTGGCTCAG
Actin-F TGATGGTGTCAGCCACACT OsActin 230bp
Actin-R TGGTCTTGGCAGTCTCCATT
SW14-F CATGCATATGCGTTGGGTTC OsSWEET14 Gidi trinh tw OsSWEET14 711bp
SW14-R CTAGGAGACCAAAGGCGAAG
< Tal5 ]
[ AvrXa7 >
PAM.___. CrRNA
TTCCTTCCTAGCACTATATAAACCCCCTCCAACCAGGTGCTAAGCTC (wt)
Alen| TTCCTTCCTAGCACTATATAAACCCCCTCCAACCAGGT--TAAGCTC (-2) Bi-alen
1.5 |Alen I TTCCTTCCTAGCACTATATAAACCCCCTCCAACCAGGT---AAGCTC (3)
WT CTTCCTTCCTAGCACTATATAAACCCCCTCCAACCAGG-TGCTAAGCT: (wt)
Alen] CTTCCTTCCTAGCACTATATAAACCCCCTCCAACCAGGTTGCTAAGCT! (41) Dbng hop
3.6 ',Alen Il CTTCCTTCCTAGCACTATATAAACCCCCTCCAACCAGGTTGCTAAGCT: (+1)
WT TCTTCCTTCCTAGCACTATATAAACCCCCTCCAACCAGGTGCTAAGCTCA (wt)
Alenl TCTTCCTTCCTAGCACTATATAAACCCCCTCCAACCAGGTGCTAAGCTCA (wt) Di hop
24 ',Alen Il TCTTCCTTCCTAGCACTATATAAACCCCCTCCAACCAGGTG---AGCTCA (-3) s

Ghi chi: Cot bén trai thé hién tén cay lia; (1.5, 3.6 va 2.4) cdy Iia TBR225 chuyén gen; (WT) cdy lia TBR225
khong chuyén gen. Cét bén phai thé hién kiéu gen OsSWEET14 dét bién; (wt) kiéu gen khéng dét bién; (+/-) dot
bién thém/bét Nu; ki tu s6 thé hién s6’Nu thay déi. Vi tri nhan biét ciia crRNA duoc thé hién bing nét gach diit
(----). Vi tri EBE AvrXa?7 va Tal5 dugc thé hién bing miii tén. (PAM) protospacer adjacent motif.

Hinh 1. Phan tich kiéu gen OsWEETI4 cua cac cay laa TBR225 chuyén gen

Bang 2. K&t qua giai trinh tu promoter OsSWEET14 cta cay laa TBR225 chuyén gen T,

Kiéu dot bién Tén dong S6 lwong/Ti lé
Di hop® 1.12 (+1); 2.4 (-3); 2.5 (-5); 3.7 (1) 4 (20%)
Péng hop® 1.7(-6/-6); 2.3(-6/-6); 3.6 (+1/+1); 3.11(-3/-3) 4 (20%)
Bi-alen® 1.1(-2/-3); 1.5(-3/-2); 1.9(+3/+2); 1.26 (+2/-3); 3.4(+2/-3), 5 (25%)
Khoéng dot bién 1.6; 1.14; 1.19; 1.27; 1.29; 2.1; 2.4 7 (35%)

Ghi chi:?: D6t bién trén mot alen; *: Dot bién giéng nhau trén ca 2 alen; ©: Dot bién khac nhau trén 2 alen; Ki tu

trong ngodc ndm sau tén dong liia thé hién s6’ Nu dét bién thém (+)/mat (-) trén OsSWEET14.
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2.2.2. Xac dinh kiéu gen bang PCR va giai
trinh tu DNA

Cay lia TBR225 6 giai doan 3 1a dudc su
dung dé tach chiét DNA. DNA téng s6 dugc tach
chiét tit mé 14 theo phuong phap cta Doyle &
Doyle (1990), sti dung dung dich CTAB 2%.

Su c¢6 mit cua cAu trdc biéu hién gen
chuyén trong cdy lia TBR225 dugc xéac dinh
bang phuong phap PCR véi 1an lugt cac ciap mdi
Actin-F/Actin-R, HPT-F/HPT-R, Cas9-F/Cas9-
t-R va gRNA-F/gRNA-R. Phan tng PCR dugc
thuc hién véi chu trinh nhiét: (94°C - 30 giay,
56°C - 30 giay, 72°C - 30 gidy) x 35 chu ky.

Trinh ty promoter OsSWEETI4 cta céc
dong lda TBR225 T, va T, dudc phan lap bing
cip mdi SW14-F/SW14-R. San phdm PCR sau
d6 dudc gidi trinh tu Nu theo ctia phuong phap
Smith (1986). Két qua giai trinh tu duge xu li
bing phan mém BioEdit 2.0 va phan tich bing
phan mém CRISPR ID v1.1.

2.2.3. Danh gia tinh khang bac la cua cac
dong lia chinh sita gen

Thi nghiém 1ay nhiém Xoo va danh gia tinh
khang vi khuén bac 14 ctia cac dong lda TBR225
chinh stia gen dudc thuc hién theo phuong phap
cit 1a cai tién ctia Ke & cs. (2017), st dung
ching vi khudn bac 14 VXO_11. Kha ning
khang bac 14 duge xép theo thang diém: khang
manh - R (vét bénh < 8cm), khang via - MR
(vét bénh tu 8-12cm) va man cam - S (vét bénh
> 12cm). Dong lda TBR225 khong chuyén gen
dudc st dung lam dd6i chiing.

2.2.4. Xir Iy 56 liéu thong ké

Ti 1é phan ly d6t bién dudc phan tich bing
kiém dinh théng ké ¥ (P <0,05), st dung phan
mém Microsoft Office Excel v.2016.

3. KET QUA VA THAO LUAN

3.1. Xac dinh doét bién trén promoter
OsSWEETI14 ctha cay laa TBR225 chuyén
genT,

Cong nghé CRISPR/Cas9 dudc st dung dé
giy dot bién chinh xac gen muc tiéu, tuy nhién

hiéu qua chinh stia gen phu thudc vao nhiéu yéu
t6 khac nhau nhu vi tri trinh tu dich trong hé
gen, ban chat di truyén cta sinh vat, hé thong
CRISPR/Cas9, hé théng chuyén gen.. Trong
nghién cu truée, Nguyén Duy Phuong & cs.
(2019) da budc dau xac dinh su xuit hién cuaa
dot bién trén promoter OsSWEET14 trong céc
cay laa TBR225 chuyén gen bing enzyme cét
gi6i han T7E1 (Vouillot & cs., 2015). 0 day, dé
xéac dinh chinh xac kiéu gen cia OsSWEET14,
20 cay lda T, chuyén gen mang c&u tric biéu
hién phtic hé CRISPR/Cas9 da duge gidi trinh
tu Nu.

Két qua phan tich trinh tu bing phidn mém
BioEdit (Hinh 1, Bang 2) da thu dugc 13/20 cay
lda chuyén gen c6 mang dot bién trén ving
trinh tu dich. Hiéu suat chinh stia gen cua cidu
tric CRISPR/Cas9 dat 65% tinh trén s6 cay
mang mot ban sao cla gen chuyén; két qua nay
cling tuong tu véi két qua ctua nghién ctu da
cong bd trude day st dung ciing bd khung vector
biéu hién phtic hé CRISPR/Cas9 (Blanvillain-
Baufumé & cs., 2017). Cac dot bién dugc phat
hién trén OsSWEETI14 déu 1a cac dot bién nhd
(1-6 Nu), bao gom loai dot bién thém Nu (31,8%
s6 alen dot bién) va mat Nu (68,2% sd alen dot
bién); khéng xuat hién dot bién thay thé Nu
(Bang 2). Cac dot bién thu duge déu xuit hién
xung quanh vi tri nhan biét ctia phiic hé
CRISPR/Cas9 trén trinh tu EBE Avrxa7/Talb
cua promoter OsSWEETI14 (Hinh 1), phu hgp
v6i cac nghién ctu vé CRISPR/Cas9 da cong bs
(Zhou & cs., 2014). Cac dang kiéu gen dot bién
cia OsSWEETI14 thu dudc bao gébm ca 3 dang:
dot bién di hop (d6t bién trén 1 alen) chiém
30,77%; dot bién déng hgp (ddt bién giéng nhau
trén 2 alen) va dot bién “bi-alen” (ddt bién khac
nhau trén 2 alen) chiém ti 1& 1an lugt 30,77% va
38,46% (Bang 2).

3.2. Panh gia kiéu hinh cua cay laa TBR225
chinh stta gen T,

Dé danh gia kiéu hinh cta cic cay lda
TBR225 chinh stia gen T,, 20 dong lia chuyén
gen da dudc chuyén tit méi trudng nudi cdy in
vitro sang tréng trong diéu kién nha ludi va
theo dbi cac chi tiéu sinh trudng, phat trién. K&t
qua cho thiy céc cay lia chuyén gen déu c6 kha
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néng sinh truéng kém hon so véi cay lia dudc
gieo trong truc tiép ti hat, trong d6 c6 mot cay
khoéng thé séng sét dén khi thu hat; diéu nay cé
thé 1y giai bdi su tén du cla cac loai hoocmon
kich thich sinh trudng cé trong méi trudng nudi
cay in vitro (Trigiano & Gray, 2011). Khi so
sanh cac dic diém sinh trudng cia cay lua
chuyén gen mang dot bién gen OsSWEET14, céc
cay lda chuyén gen (mang/khéng mang dot bién)
va cay lda do6i ching dudc tai sinh tit mé seo
khong mang cau tric T-DNA khong c6 su khéc
biét dang ké vé dic diém sinh trudng (Hinh 2).
Hau hét cac cay lda TBR225 chuyén gen (19/20
dong) déu c6 kha niang ra hoa va két hat, mic
du1 s6 lugng hat chic thu dude tit mdi cay khong
gidng nhau (Bang 3). K&t qua nay gép phan
cung ¢§ cho nhan dinh viéc chuyén ciu truc
T-DNA va st dung phtc hé CRISPR/Cas9 dé
tao ra dot bién trén gen OsSWEETI4 c6 thé
khéng gay anh hudng dén kha ning sinh truéng
va sinh san cta cay lda TBR225. Tuy nhién,
nhan dinh nay can dugc chiing minh thém bing
cac phan tich sdu hon  cac thé hé tiép theo véi
s luong mau du 1én va c6 su dong nhat vé moi

WT 1.6 2.4

truong nudi trong va chiam séc cac cdy lda thi
nghiém. Hat cua cac dong lda chinh stia gen T,
dugc luu git dé phuc vu céc thi nghiém phéan
tich tiép theo.

3.3. Xac dinh kiéu gen ctia cac dong laa
TBR225 T,

V61 muc dich xac dinh chinh xac cac dac
diém di truyén cta ciu tric T-DNA ciing nhu
cac dot bién trén promoter OsSWEETI4, hat
cla céc cay lua T, (Bang 3) dudc thu lai va gieo
trong trong diéu kién nha ludi, sau d6 phan tich
biang PCR va giai trinh tu Nu.

Két qua sang loc cac dong lia T, bing PCR
v6i cac ciap méi dic hiéu cho gen ndi chuén Actin
va cau tric T-DNA (Bang 1) da thu duge 68 dong
Ida T, khéng mang c4u tric T-DNA ti 13 cay laa
chuyén gen T,; ti 16 trung binh dat 23,69% (Bang
4). Phan tich su phan ly cta ciu tric biéu hién
T-DNA, bao gém ca ciu trdc biéu hién Cas9,
sgRNA va gen chon loc HPT cho thiy su phan ly
theo ti 18 3:1 6 tat ca cac dong lia T,, phu hop véi
dinh luat ctia Menden (3 < 3,84; P >0,05).

2.5 3.11

Ghi chu: Cay lia TBR225 & thoi diém sau mot thang sinh trudng trén bau dat trong diéu kién nha Iudi. (PC)
dong lda tai sinh tir mé seo khéng chuyén gen; (1.6) dong Iia chuyén gen T, khéng mang dot bién OsSWEET14;
(2.4; 2.5; 3.11) dong Iia chuyén gen T, mang dot bién OsSWEET14.

Hinh 2. Sinh trudng ctia cay laia TBR225 chuyén gen T,

Bang 3. Kha nang tao hat ctia cay laa TBR225 chuyén gen T,

Pac diém

Tén

Tao hat

1.1 (18), 1.5 (10), 1.6 (30), 1.7 (35), 1.9 (20), 1.12 (40), 1.14 (25), 1.19 (35), 1.27 (37), 1.29 (40),

2.1 (20), 2.2 (25), 2.3 (7), 2.4 (15), 2.5(30), 3.4 (20), 3.6 (30), 3.7 (27), 3.11 (30)

Khéng tao hat

1.26

Ghi chii: Ki tu trong ngodc sau tén dong thé hién s6 hat (chdc) thu dugc tiv méi dong Iiia chinh siita gen T,
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Bang 4. Phan ly di truyén ctia dong lia TBR225 chinh stta gen thé thé T,

Di truyén cAu tric T-DNA & thé hé T, Di truyén dot bién OsSWEET14 & thé hé T,

Tén dong S(‘_)Rcéy T . "

To Kemua  gcii®  HPT'  gRNA"  cas? X G0 Phan ly dét bién® &)
1.1(2/-3) 19 19 4 4 4 0,158 5(-5), 10(-5/wt), 4 (wt) 0,158
15 (-3/-2) 25 25 4 4 4 1,080 4(-3), 16(-3/-2), 5(-2) 2,040
1.7 (-6/-6) 20 20 8 8 8 2,400 20 (-6/-6) -
19(+20mt) 37 37 6 6 6 1,523 12(+2), 18(+2/wt), 7(wt) 1,378

112(610t) 35 35 5 5 5 2,143 11(+1), 17(+1/wt), 7(wt) 0,943
2.3(-6/-6) 17 17 2 2 2 1,588 17(-6/-6) -
2.4(-3/wt) 36 36 8 8 8 0,148 5(-3), 22(-3/wt), 9(wl) 2,667
2.5(-5/wt) 40 40 8 8 8 0,533 6(-5), 22(-5/wt), 12(wt) 2,200
3.4(+2/-3) 33 33 7 7 7 0,253 6(+2), 20(+2/-3), 7(-3) 1,545
3.6(+1/+1) 30 30 3 3 3 3,600 30(+1/+1) .
37(-1iwt) 35 35 5 5 5 2,143 10(-1), 13(-1/wt), 12(wt) 2,543
3.11(-31-3) 28 28 8 8 8 0,190 28(-3/-3) .

Ghi chu: *: S6 cdy c6 két qua PCR duong tinh; ?: S6" cdy c6 két qué PCR am tinh; : S6 cdy c¢6 cung kiéu gen
OsSWEET14; Ki tu trong ngodc thé hién s6' Nu dot bién thém (+)/mat (-) trén OsSWEET14 hodc khéng dot bién (wt).

Bang 5. K&t qua danh gia kiéu hinh cta dong lia TBR225 chinh stia gen T,

Téndong'  Loai dot bién? Thoi gia(:gs;r;lt; trwdng Chi(c:eztr:q():ao nriéénh St(?éZatt)g:gc Tirt;t;:llw;ng

bC wt 105 104,1 8 86,24 + 1,60

1.5.3 -2 (GA) 106 110,7 5 85,05 + 1,30 S
1.7.17 -6 (GAGCTT) 108 108,0 6 80,34 + 1,29 R
1.7.49 -6 (TGATGA) 106 109,5 5 81,38 £ 1,40 R
1.12.37 +1 (A) 106 110,7 5 80,50 + 1,40 S
1.12.46 +1 (C) 107 110,8 5 79,71 +1,20 S
2.3.34 +6 (GCTTGA) 110 116,5 7 77,08 £1,20 R
3.6.19 +1(G) 119 92,5 5 79,31 £1,50 S
3.11.25 -3 (GCT) 112 111,5 5 77,32 +1,60 S

Ghi chu: ':(PC) Cay hia TBR225 doi chiing khéng chuyén gen; ?: Chit s6 thé hién s6 Nu dét bién trén
OsSWEET14; (+/-) thé hién loai dot bién thém/mat Nu trén OsSWEETI14; ki tu chit trong ngodc thé hién Nu bj
dot bién (thém/mét) trén OsSWEET14; 3: (R) vét bénh < S8cm; (S) vét bénh > 12cm; *: Thi nghiém dugc thuc hién
trong diéu kién nha luéi (Vién Di truyén Néng nghiép), vu Xuin nidm 2020.

Tuong tu, khi phan tich su di truyén cac dot
bién trén promoter OsSWEETI14 tu thé hé T,
sang thé hé T, két qua cing cho thdy cac dot
bién dugc phan ly theo ding nhu dinh luat
Menden: cac dong mang kiéu gen dot bién di
hop va bi-alen phan ly theo ti 1& gan véi ti 1&
1:2:1 (3 < 38,84; P <0,05); cac dong mang kiéu

gen dot bién dong hop tao ra 100% ca thé T, c6
kiéu gen ddng hop. T4t ca cac dong lua T, thude
ciing mot cay T, déu mang cac dot bién da c6 &
thé hé T,, khong xdy ra hién tugng xuat hién
thém cac dot bién méi. K&t qua nay tuong tu véi
nhiéu nghién ctu chinh stita gen bang hé théng
CRISPR/Cas9 da cong bo, trong dé dot bién dugc
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Dac diém di truyén dot bién cla cac dong lta TBR225 chinh stra promoter OsSWEET14

di truyén én dinh qua cac thé he, dic biét 1a
trong cac dong lua chinh stia gen khong mang
cau tric T-DNA (Wang & cs., 2016; Zhang &
cs., 2019), trong d6 cac dot bién ciing duge phan
ly theo quy luat di tuyén Men-den.

3.4. Panh gia kiéu hinh cua cac dong laa
TBR225 chinh stta gen T,

Dé danh gia kiéu hinh cta dong lua
TBR225 chinh stia gen, 8 dong lia T, khéong
chiia ciu tric T-DNA va mang dot bién
OsSWEETI14 6 dang déng hgp dai dién cho mdi
loai dot bién (Bang 5) da dugc chung toi lua
chon dé chiam séc trong diéu kién nha luéi va
danh gia mot s6 chi tiéu ndng hoc chinh.

Két qua quan sat (Bang 5) cho thay kha
ning sinh trudng phat trién cta cac dong lua T,
khong c6 su khac biét nhiéu so véi dong doi
chiing khong chuyén gen vé tt ca cac chi tiéu
dugc danh gia, bao gdbm thdoi gian sinh trudng,
chiéu cao, s6 nhanh. Dic biét, tat ca cac dong
lda chinh sta gen déu c6é kha ning tao hat
(chéc) tot (> 77 hat/béng). Diéu nay cho thay cac
dot bién trén promoter OsSWEETI14 da tao ra
bdi cong cu CRISPR/Cas9 c6 thé khong giy anh
hudng tiéu cuc d6i véi niang sudt cay lda. Tuy
nhién, dé c6 duge két luan chinh xéc, cac phan
tich cAn dudgc thuc hién 6 thé hé tiép theo (v6i s6
lugng mAu phan tich 16n hon).

Dé chéing minh hi¢u qud cta céng cu
CRISPR/Cas9 trong viéc cai tién tinh khang
bénh bac 14 cho gidng lda TBR225, 8 dong lda
chinh stia gen T, tiép tuc dudc phan tich kha
nang khang bac 14 bang phuong phap 1ay nhiém
nhan tao véi isolate VXO_11 trong diéu kién
nha ludi. Két qua quan sat biéu hién bénh trén
14 thu dugc sau 14 ngay lay nhiém cho thay 5/8
dong laa chinh stia OsSWEET14 (1.5.3, 1.12.37,
1.12.46, 3.6.19, 3.11.25) khong thé hién tinh
khang véi isolate VXO_11 (Bang 5). Ngugc lai,
ba dong lda 1.7.17, 1.7.49 va 2.3.34 thé hién
tinh khang rd rét véi isolate VXO_11; chiéu dai
vét bénh trung binh quan sat dugec < 4cm
(Bang 5). Su khéc biét vé tinh khang vi khudn
bac 14 gitia cAc dong lda chinh stia gen buéc dau
cho thay cac dot bién khac nhau trén promoter
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OsSWEET14 c6 thé anh hudéng khac nhau t6i
ddc tinh ctia vi khudn Xoo. Gia thuyét nay ciing
da dugc Blanvillain-Baufumé & cs. (2017) dé
cap dén trong cong bo trude day, khi nghién ctu
dot bién trén OsSWEETI14 cua lda Kitaake. Tuy
nhién, nhan dinh nay can dudc khing dinh lai
bing cac phan tich sdu hon & cac thé hé tiép
theo. Mac du vay, két qua thu duge cling da cho
thay hiéu qua budc dau cta viéc cai tién tinh
khang bac 1a cho giéng lda uu td TBR225 bing
cong nghé CRISPR/Cas9.

4. KET LUAN

Hiéu suat gay dot bién cha cdu tric
CRISPR/Cas9 chinh stia promoter OsSWEET14
trong cac dong lda TBR225 chuyén gen dat 65%;
trong d6 ti 1é dot bién déng hgp, di hop va bi-
alen dat lan luot 30,77%, 30,77% va 38,46%.
Cac cay lda TBR225 chuyén gen T, mang hai
loai dot bién mat va thém Nu tai vi tri nhan biét
cua sgRNA va di truyén chinh xac sang thé& hé
sau theo quy luat Men-den. Tam dong lua
TBR225 chinh stia gen T, khéng mang DNA
ngoai lai va c6 dic diém sinh trudng tuong
duong giéng déi chiing; trong d6 3 dong cé bidu
hién tinh khang bénh bac 14. Két qua thu dugc
1a co s& dé ti€p tuc nghién ctu co ché phan ti
qua trinh xAm nhiém cua vi khuidn Xoo trén
giong laa TBR225, tit &6 phat trién giong lua
nang suit cao khang bénh bac 14 phé rong.

LOI CAM ON

Nghién cttu dugc cung cdp kinh phi bdi
Cong ty ¢6 phan Tap doan ThaiBinh Seed va Bo
Khoa hoc va Cong nghé, thudéc Dy an “Nghién
cttu tng dung coéng nghé chi thi phan ti va
chinh stia hé gen trong chon tao giéng lda néng
suét, chat lugng, chéng chiu sdu bénh va bat lgi
ngoai canh” (Ma s6: PM.36.DN/18). Chiing t6i
xin tran trong cam on.
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