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TOM TAT

Nhan té phién md NAC (NAM, ATAF1/2, CUC2) 1a mét trong ho protein diéu hoa phién ma 16n nhit &
thuc vét, ¢ vai trdo quan trong trong qua trinh phat trién va dap ung diéu kién han. Cac nhén t6 phién ma NAC
mang mét domain lién két DNA phia dau N c¢6 tinh bao thi cao (domain NAC) va mot domain diéu hoa phién
mi phia ddu C c6 su thay dbi da dang ca vé chiéu dai va trinh tu gitta cac nhom protein NAC. Hon 100 gen
thudc ho gen nay da dugc miéu td & Arabidopsis va lha. Tuy nhién, chi mét vai gen da dugc nghién ctru chic
ning. Gen ma hoa nhan té phién ma OsNAC! 1a mot trong nhitng gen thugc nhom gen NAC, di dwoc chimg
minh ¢6 vai tr0 tdng cuong khd nang khang han ¢ loa. Trong nghién ctru nay, ching toi da tién hanh thiét ké
chu trac biéu hién gen CaMV35S:0sNACI:Nos va chuyén vao giong lua JO2(Oryza sativa L. japonica) thong
qua vi khudn Agrobacterium tumefaczenc Sy ¢6 mit cia ciu truc biéu hién gen trong céy chuyén gen ducrc
kiém tra bing PCR v&i céc cdp moi ddc hiu. Chung t0i da thu dugc cac dong lua chuyén gen T, c6 mang cu
tric biéu hién gen OsNA Cl. Két qué thu dugc 1a tién d& cho viée nghién ciru chic nang gen OsNACI & laa, tur
d6 hudng t6i tao ra cac giéng cy trong chuyén gen OsNAC! c6 kha ning chéng chiu tét v6i diéu kién han cua

moi truong.

Tir khéa: Chiu han, cay chuyén gen, OSNACI, nhén t6 phién md, promoter CaMV35S

MG PAU

Han han dang 1d mot trong nhitng van dé giy
anh huong nghiém trong dén tinh hinh san xuat
nong nghiép khong chi ¢ Viét Nam ma con ¢ nhiéu
qudc gia trén Thé gigi. O Viét Nam, han han xay ra
& vung nay hay vung khac véi mirc d§ va thoi gian
khac nhau, gdy ra nhitng thiét hai to 16n ddi véi
kinh té-xd hoi, ddc biét 1a san xudt noéng nghiép.
Van d& cang trd nén cép thiét khi hau hét dat canh
tac bi han nadng lai tdp trung & nhirng ving dét kho
canh tdc, vung sdu, ving xa noi ma cudc song cta
nguoi nong dan chu yéu dua Vvao san pham néng
nghiép. Vi vy, viéc tao ra cac gidng cy trong co
tinh khang han cao c6 y nghia dédc biét quan trong
g6p phan ting va 6n dinh ning suat, x6a déi giam
nghéo, 6n dinh xa hoi.

Nghién ctru chon giéng cdy trong dva trén cong
nghé chuyén gen thyc vat da tré nén phd bién trén
Thé gi¢i va dang dan dugc ap dung & Viét Nam.
Nhiéu nghién ctru chuyén gen ma héa nhan tb phién
mi tham gia vao dap ung didu kién han vao nhiéu
a6i tuong cay tréng da duogc tién hanh, két qua da tao

ra nhimg cdy chuyén gen ting cudng tinh chéng chiu
v6i didu kién han (Daisuke ef al., 2015; Hu et al., 2006;
Jeong et al., 2010; Nakashima et al., 2012; Redillas et
al.,, 2012]. Cac gen ma hoa nhan t6 phién mi khong
tryc tiép tham gia vao qué trinh dap tmg han nhung
su biéu hién cua chung lai c¢6 vai tro kich hoat sy
biéu hién cua rat nhiéu gen chirc ning khac tham gia
vao qua trinh ddp ung han, din t6i lam ting cudng
kha nang chiu han ¢ thyc vat. Chinh vi li do nay ma
cac nghién ctru vé phan lap, ddc tinh hoa cac gen ma
hoa nhéan té phién ma lién quan dén tinh chéng chiu
dleu kién bét lgi da tro thanh huéng nghién ctu day
tiém nang dé ting cuong sirc chéng chiu yéu t6 moi
truong bat loi cua cay trong

Nhom gen méa hoa céc protein nhom NAC da
duogc chimg minh tham gia vao qué trinh chdng chiu
v6i diéu kién bat loi méi truong cua thuc vat
(Nakashima et al, 2012, Nuruzzaman et al, 2013).
SNACI 14 gen ma hoa nhan t6 phién ma ho NAC lién
quan dén tinh chong chiu véi bit lgi moi truong &
la dau tién dugc phén 1ap va nghién ctru chi tiét dic
tinh. Cay lta dwoc chuyén gen SNACI c6 kha ning
chiu han va mian ting rd rét. Ngoai ra, két qua phan
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tich microarray ciing cho thdy sy biéu hién cua gen
ngoai sinh SNAC/ da hoat hoa hang loat gen chirc
nang lién quan dén tinh chiu han. Két qua tht
nghiém trén dong ruong cac cay laa chuyén gen
SNACI cho ning suit cao hon 22-34% so véi cac
cdy ddi chung & diéu kién han (Hu et al., 2006).
Tuong tu, nhom nghién ctru ctia Shinozaki da phan
lap va nghién ctru dic tinh cia gen OsNAC6. Két qua
nghlen ctru cho thay, ng0a1 viéc tang cuong tinh
chong chiu véi bét loi thoi tiét, cay lua dugce chuyén
céu tric biéu hién gen OsNAC6 con ting cudng tinh
khang bénh bac 14 so véi nhom cdy déi ching. Tuy
nhién, su biéu hién cua gen OsNACG6 lam giam kha
nang sinh truong cta ciy chuyén gen trong diéu kién
binh thudng (Nakashima ef al., 2007). Bang k¥ thuat
microarray, Jeong va dong tac gia (2010) di xac dinh
duge 18 gen NAC co sy ting cudng muc do biéu
hién, trong d6 co gen OsNACIO0 ¢ giéng lta JO2
(Oryza sativa L. Japonica). Sy biéu hién cia gen
OsNACI0 trong ciy chuyén gen lam tang cudng kha
nang chéng chiu han, man va lanh ¢ giai doan phat
trién dinh dudng cua cdy, va dédc biét lam tang cudng
kha niang chdng chiu han trong giai doan smh san.
Cay loa dugc chuyén gen OsNACI0 ¢6 hé 1é phat
trién hon va co nang sudt cao hon so voi cay dbi
chimg trong ca didu kién binh thuong va diéu kién
han han [Jeong JS et al., 2010]. Cling giéng nhu gen
OsNACI0, cay lta chuyén gen OsNACS5 (Jeong et
al., 2010) va OsNACY9 (Redillas et al., 2012) dudi sy
diéu khién biéu hién cua promoter dic hiéu ré, c6 hé

Bang 1. Trinh tw cac cap oligonucleotide.
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1& phat trién day va dai hon so v&i cdy ddi ching
trong diéu kién han. Cay lua chuyén gen OsNACS
va OsNAC9 c6 kha niang chéng chiu han tét hon
va c¢6 ning suit cao hon so voi cay ddi ching.

0 nghién ctru ndy, chung toi tién hanh thiét ké
va chuyén nap cdu tric biéu hién gen
35S:0sNACI1:NOS vio gidng lta J02 mé hinh thong
qua vi khudn Agrobacterium tumefaciens. Két qua
nghién ciru 13 tién dé cho viéc nghién ctru chirc nang
gen OsNACI, tir d6 huéng t6i muc tiéu tao ra cac
giong cay trong chuyen gen c6 kha nang chong chiu
t6t voi cac diéu kién bét loi ctia méi truong.

VAT LIEU VA PHUONG PHAP
Vit liéu

Vector biéu hién trong t& bao thuc vat pBIG 101
mang trinh tg promoter CaMV35S (pBI-35S) va
vector taich dong pGEMT mang trinh ty gen ma hoa
nhan t& phién mad OsNACI (pGEMT-OsNACI1) do
phong Bénh hoc Phan tr, Vién Di truyén Nong
nghiép cung cip.

Ching vi khuin Agrobacterium tumefaciens
LBA4404 do Trung tdm Ki thuat Di truyén va Cong
nghé Sinh hoc Quoc té (An Do) cung cap.

Céc cap oligonucleotide st dung 1am mdi cho
phan ung PCR dugc dat mua tir hang Sigma (Bang 1).

Tén mbi Trinh tw Gen dich
NAC1-Fw 5'- GGATCCATGGGGATGGGGATGAGGAG -3’ OsNAC1
NAC1-Rv 5'- GGATCCTCAGAACGGGACCATGCCCA -3 OsNAC1
NAC1-t-Fw 5'- GAACAACAGCAGCCTGTTCG -3 OsNAC1
35S-Fw 5-CCCACTATCCTTCGCAA-3’ CaMV35S
NOS-Rv 5'- AGACCGGCAACAGGATTCAA-3’ NosT
HYG-Fw 5'- AAACTGTGATGGACGACACCGT-3 Hygromycin
HYG-Rv 5'- GTGGCGATCCTGCAAGCTCC-3’ Hygromycin
GUS-Fw 5-ATGGTAGATCTGAGGGTAAA-3 GUS
GUS-Rv 5- TCACACGTGGTGGTGGTGGT-3’ GUS
Phwong phap enzyme BamH]. Trinh ty ma hoa ctiia gen OsNACI

Thiét ké vector biéu hién mang gen ma héa nhén 1o
phién mia OsNACI duwéi sw diéu khién biéu hi¢n
ciia promoter CaMV35S

~ Vector tach dong pGEMT-OsNACI va vector
biéu hién pBI-35S dugc xu ly dong thoi voi
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dugc ghép ndi vao vector biéu hién tai ving nhan
dong da diém cat nam giita ving promoter 35S va
ving két thuc phién mi NosT nhd enzyme T4
Ligase (Invitrogen). Thé bién nap sau khi sang loc
bang phan tng PCR vé&i hai cip mdi 35S-
Fw/NAC1-Rv va 35S-Fw/NACI1-Fw dugc nudi



Tap chi Cong nghé Sinh hoc 14(2): 271-277, 2016

trong moi truong LB dé tach chiét DNA plasmid

tai to hop. )
Bién nap vector biéu hign vio vi khuén
Agrobacterium LBA4404

Céc vector biéu hién duoc bién nap vao té bao vi
khuan Agrobacterium ching LBA4404 theo phuong
phap sbc nhiét. DNA plasmid (1 pg) dugc bd sung
vao 100 pl dung dich té bao va sbc nhiét & 37°C trong
5 phat. Hon hop phan tmg duoc ciy trai trén moi
truong LB c6 chira kanamycin 50 pg/ml, streptomicin
50 pg/ml, rifampicin 20 pg/ml va u ¢ 28°C trong 2 — 3
ngay. Thé bién nap sau d6 kiém tra bang phan tmg PCR
v6i cap mdi dic hiéu.

Chuyén ngp gen vio lia thong qua vi khuin
Agrobacterium

Céc hat Ita J02 dugc cdy trén méi truong NB
¢6 chtra 2,4-D 2,5 mg/l & diéu kién nhiét d6 28°C
trong 4 tudn dé tao callus (md seo). Vi khuin
Agrobacterium mang vector biéu hién dugc nudi
lic trong moi trudng YEM (c6 bd sung khang sinh
kanamycin 50 pg/ml, streptomicin 50 pg/ml,
rifampicin 20 pg/ml) dén khi ODggo dat gié tri 0,6 —
0,8. Céac cum callus dugc ngam trong dung dich vi
khuan trong 15 phut truée khi dugc chuyén 1én moi
truong  dong nudi cdy R2 c6 bd sung
Acetosyringone 200 uM. Sau 3 ngay dong nudi
céy, cac cum callus duogc chuyén lén moi truong
chon loc R2 c¢6 chira khang sinh cefotaxime 250
mg/l, hygromicin 50 mg/l. Sau mdi 2 tuan, callus
dugce chuyén sang moéi trudng chon loc méi. Sau
hai 1an chon loc, cac cum callus sinh truong binh
thuong dwgc chuyén sang méi truong tai sinh choi
¢6 chira 2 mg/l NAA va 3 mg/l BAP. Chdi non tai
sinh tir mé seo dugc chuyén sang méi truong tao ré
dé hinh thanh bo ré ddy du truée khi duoc dua ra
trong & moi truong nha ludi.

Cay chuyén gen T, dwoc sang loc bing phan ting
PCR v6i cap mdi NAC-t-Fw (dic hiéu cho gen

OsNACI) va NOS-Rv (ddc hiéu cho ving két thic
phién ma Nos). Céc cdy T, duong tinh duoc chuyén
sang chau dat trong dé thu hat T).

Tdch chiét DNA tong sé tir mé lia

DNA tong s6 cta cdy chuyén gen dwgc tich
chiét theo phwong phap cua Doyle va cong su [Doyle
1 et al, 1990], sit dung dung dich CTAB 2%. Mau
mb thuc vat twoi (100 mg) dwoc nghién trong nito
long, sau d6 duoc bd sung 500 pl dung dich CTAB
2% (c6 chita ARNase 40 mg/ml) va ly tim & tc do
13.000 vong/phiit dé thu dich ndi. Hon hop phenol:
chloroform: isoamyl (25:24:1) duoc bd sung vao
dung dich dé két tua protein. Hon hop sau dugc ly
tam tdc d6 13.000 vong/phut dé thu DNA tinh sach.

KET QUA VA THAO LUAN

Thiét ké vector biéu hi¢n mang gen mi héa nhan
to phién ma OsNAC1 duéi sy dieu khién bieu
hién cia promoter 35S

Doan gen chira trinh ty ma héa nhén t6 phién ma
OsNAC1 (ldy tir vector pGEMT/OsNACI) vao
vector biéu hién pBI-35S, dugc xur li 2 vector bﬁng
enzyme BamHI (Hinh 1A). Cac san phim cit gi6i
han duoc tinh sach tir gel agarose va thyc hién phan
ting ghép nbi nho tac dung cua enzyme T4 ligase. Do
enzyme BamHI tao ra cac san pham cét gidi han co
dau dinh glong nhau nén doan gen OsNACI c6 thé
dugc ghép noi truc tiép vao vector mach thing pBI-
35S da dugc loai gdc phosphate enzyme Phosphatase
kiém nham loai bo kha nang ty dong vong trong
phan tmg ghép ndi. Bing PCR véi 2 cip mdi 35S-
Fw/NACI-Rv va 35S-Fw/NACI1-Fw, hai loai thé
bién nap mang 2 loai vector tai tb hop vector khac
nhau: vector chira trinh ty mid hdéa OsNACI1 xubi
chidu (sense) pBI-35S/NAC1-S va vector chira trinh
ty md hoa OsNACI ngugc chidu (antisense) pBI-
35S/NACI1-AS dugc sang loc (Hinh 1B).

1037bp

B

Hinh 1. San phdm ghép néi trinh tw gen OSNAC1 vao vector pBI-35S. A. San phdm cét gii han pBI-35S (giéng 182) va
pGEMT/OsNAC1 (gleng 3&4) bang BamH; gleng 284: san pham cét gioi han; giéng 1&3: vector nguyén ban. B. Ket qua dién di
san pham PCR kiém tra khuan lac voi cap moi 35S-FW/NAC1-Rv (giéng 1-4) va 35S-FW/NAC1-Fw (giéng 5-8); giéng 4, 8: dbi
chirng am (khudn la H,0); giéng 1 — 3 & 5-6: khudn 13 khudn lac s6 1 — 3. Giéng M: Thang chu&n DNA 1kb.
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Su c6 mat cua gen OsNACI trong vector tai td
hop duogc khéng dinh, plasmid tir céc thé bién nap
duong tinh dugc tinh sach va va kiém tra bang PCR
va cit gidi han. Két qua dién di san phém PCR trén
gel agarose 1% cho thay, voi cap moi NACI-
Fw/NACI-Rv, ca 2 vector tai t6 hop déu cho bing
DNA gin 1,0 kb, twong tmg véi kich thudc cua gen
OsNACI 12 951 bp (Hinh 2A, giéng 8 & 9). V&i cap
mdi 35S-Fw/NACI1-Rv, chi c6 sin phim PCR tir
vector pBI-35S/NACI-S cho két qua duong tinh
(Hinh 2A, giéng 5). Nguoc lai, voi cip mdi 35S-
Fw/NAC1-Fw, chi c6 san pham PCR tir vector pBI-

1 2 3 M 4 5

6 M 7 8 9
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35S/NACI1-AS cho két qua duong tinh (Hinh 2A,
giéng 1). Két qua dién di san phdm cét gidi han
plasmid tai t6 hop bing enzyme BamHI di cho
bing DNA c6 kich thude gan 1,0 kb dung theo tinh
toan ly thuyét cua doan gen OsNACI (Hinh 2B,
gleng 2 & 4). Cac két qua nay chung to viée thiét
ké thanh cong vector biéu hién pBI-35S mang 2
trinh tu c6 nghia (sense) va d6i nghla (antisense)
cua gen OsNACI, dat dudi su diéu khién cua
promoter 35S. Ca hai vector tai to hop nay s& dugc
st dung cho thi nghiém nghién ctru biéu hién cua
gen OsNACI trong cdy mod hinh.

-951 bp

B

Hinh 2. Kiém tra sy c6 mét cha plasmid tai t5 hop pBI-35S/NAC1-S va pBI-35S/NAC1-AS. A. San phdm PCR trén gel
agarose 1%; giéng 1 - 3: PCR véi cap mdi 35S-FW/NAC1-Fw; giéng 4 - 6: PCR v6i cap mdi 35S-FW/NAC1-Rv; giéng 7 - 9:
PCR voi cap moi NAC1-FW/NAC1-Rv; giéng 2,589: khuon la pBI-35S/NAC1-S; giéng 1, 4 & 8: khuon 1a pBI-35S/NAC1-AS;
gleng 3,6&T7: d0| chirng &m (khuon I4 H,0). B. San pham cat enzyme gi¢i han pBI-35S/NAC1-S va pBI-35S/NAC1-AS
bang BamHI; giéng 2&4: san pham cét gi¢i han bang BamHI; giéng 1&3: vector nguyén ban. Giéng M: Thang DNA chuén 1

kb.

Bién nap vector tai t6 hop pBI-35S/0sNAC1 vio
vi khuan Agrobacterium

Dé nghién ctu biéu hién cia gen OsNACI
trong cdy chuyén gen mé hinh, hé vector biéu hién
pBI101 mang promoter diéu khién CaMV35S. bao
gdbm pBIG101 (vector trong khong mang gen),
pBI-35S/OsNACI-S (vector mang trinh ty ma hoa
c6 nghia cua OsNACI) va pBI-35S/OsNAC1-AS
(vector mang trinh ty mi hoa ddi nghia cua
OsNACI) duge lan lugt bién nap vao vi khuan
Agrobacterium biang phuong phap sdc nhiét, sir
dung N, long nhu da trinh bay o trén. Su co mat
ctia vector biéu hién trong thé bién nap xudt hién
trén moi truong chon loc duge kiém tra bang
phuong phap PCR truc tiép tir khuan lac. D6i voi
khuin lac dugc bién nap vector pBI101, cip mbi
dac hiéu cho gen chi thi GUS trong phan tng PCR
truc tiép tir khuén lac duge sir dung. Két qua dién
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di san pham PCR thu duoc c6 mot bang DNA duy
nhét c6 kich thude 1,3 kb, twong ung véi kich
thudc cta gen GUS theo tinh toan 1y thuyét (Hinh
3A, giéng 1-4). Dbi v6i cac khuin lac duoc bién
nap vector pBI-35S/OsNAC1-S va pBI-
35S/OsNACI1-AS, lan lugt 2 cip mdi 35S-
Fw/NACI1-Rv va 35S-Fw/NAC1-Fw dugc st dung
cho phan tng PCR kiém tra khuén lac. Két qua
dién di san pham PCR v&i khuén 1a cac khuan lac
trén gel agarose 1% cho thdy mot bang DNA duy
nhat c6 kich thudce 1a 1037 bp (Hinh 3B, giéng 1-2
va Hinh 3C, giéng 1), twong tng véi kich thudc
bing DNA cia phan ung ddi chimg duong st
dung plasmid lam khudén (Hinh 3B, giéng 3 va
Hinh 3C, giéng 2).

Két qua PCR tryc tiép tir khuan lac di chung to
cac thé bién nap thu duogc 1a cac dong vi khuan
Agrobacterium mang cac vector bi€u hién.
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1 2 4 4 5 M M 1 2 3 4 M 1 2 3
15  15- 1,5
A

Hinh 3. San pham PCR kiém tra cac khuan lac Agrobactenum dwoc bién nap vector tai t6 hop. A San phdm PCR khuan lac duoc
bién ‘nap vector pBI101 b&ng mdi GUS-F/GUS-R: giéng 1-3: khuan lac 1-3, giéng 4 di chirng dwong (khun la plasmid pBI101), giéng
5: don chteng &m (khudn la nwoc); B. San phdm PCR khuén lac dwoc bién nap vector pBI- -35S/NAC1-S bang médi 35S-FW/NAC1-Rv:
giéng 1-2: khuan lac 1-2, giéng 3 déi chirng duong (khudn 1a plasmid pBI-35S/NAC1-S), giéng 4: déi chting am (Khuon la nwoc); C:
San phdm PCR khuan lac duoc bién nap vector pBI- -35S/NAC1-AS bang mdi 35S-FW/NAC1-Fw: giéng 1: khuan lac, giéng 2 dbi
chirng dwong (khudn 13 plasmid pBI-35S/NAC1-AS); giéng 3: ddi chirng am (khudn 1a nwérc). M: marker 1 Kb

Hinh 4. Céac giai doan tao cay lta chuy&n gen mang céu tric 35S:0sNAC1:Nos. A. Callus hinh thanh tir phéi truéng
thanh trén mai trwéng NB tao callus. B. Ddng nudi cay callus va vi khudn Agrobacterim mang gen OsNAC1. C. Callus
trén moi trvong chon loc c6 Hygromycin 50 mg/l va Cefotaxim 400 mg/l. D. Callus trén mdi trwong tai sinh co
Hygromycin 30 mg/l va Cefotaxim 400 mg/l. (E) Chéi lta non trén méi trwong tao ré. F, K. Cac dong lua dwa ra dat
trong trong diéu kién nha lwéi.
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Chuyén cfu} tric 355:0sNACI1:Nos vao lua thong
qua vi khuan Agrobacterium

Dé danh gia biéu hién ciia gen OsNACI trong
diéu kién in vivo, ciu tric biéu hién mang trinh tu
mi hoa cia OsNAC1 duoc chuyén vao cdy lta. Ciu
tric biéu hién mang trinh ty ddi nghia ciia OsNAC1
cling duge chuyén vao cdy voi muc dich st dung 1a
cac mau ddi ching trong thi nghiém danh gia biéu
hién gen.

Cac chung Agrobacterium mang vector biéu
hién dugc nudi c?iy va cho lay nhiém vao vao
cum callus lda hinh thanh tir phéi trudng thanh
theo quy trinh da trinh bay ¢ trén. Manh 14 non
cua cay chuyen gen O giai doan kéo da1 than
duge thu lai dé kiém tra sy c6 mat cua cau trac
mang gen chuyén biang PCR. DNA tdng sb dugc

Pham Thu Hang ef al.

tach chiét tir manh 14 non va st dung truc tiép
lam khudn cho phan ung PCR.

Két qua dién di san pham PCR trén gel agarose
1% cho thdy tit ca san phim PCR st dung khuén 1a
mau DNA tach chiét tir cac mau 14 cdy chuyén gen
déu cho 1 bang DNA duy nhét c6 kich thudc bing
dung kich thudc ciia phan tmg ddi ching duong sir
dung plasmid lam khuén, lin lwot 1a 262 bp
(pBI101-35S/OsNAC-S) va 858 bp (pBI101-
35S/0sNACI1-AS) (hinh 5A, B). Két qua thu
dugc chling to chung tdi da thu duwgc nhitng dong
lua chuyén gen T, mang cic cau tric biéu hién
mong muon. Cac dong lba nay tlep tuc dugc
chuyen sang moi trudng tai sinh re dé hinh thanh
bo ré diy du trude khi dwa ra trong & didu kién
nha ludi. Hat cua cay T, dugc thu lai dé dung cho
céc thi nghiém tiép theo.

Hinh 5. San phdm PCR mau DNA tach chiét tir cac dong lua dwoc chuyén vector biéu hién pBI101-35S/0OsNAC1-S (A) va
pBI101-35S/OsNAC1-AS (B) v&i cap mdi NAC1-test/NosT-Rv. Giéng M: thang chudn DNA 1 kb, giéng 1: dbi chirng am
khong c6 DNA khuon, giéng 2: d6i chirng dwong st dung plasmid 1am khudn, giéng 3 — 10 (hinh A) va giéng 3-9 (hinh B):
khuon la 276cac mau DNA tach chiét tlr cac dong lia chuyén gen.

KET LUAN

Trong nghién ciru nay, ching toi da thiét ké
thanh cong vector tai to hop pBI101 mang promoter
CaMV35S diéu khién biéu hién gen OsNACI ma
hoa nhan t6 phién ma lién quan t6i tinh chiu han &
laa. Cac céu trac vector pBI-35S/NACI-S (mang
trinh ty c6 nghia cia OsNACI1) va pBI-35S/NAC1-
AS (mang trinh ty d6i nghia cia OsNACI) da
chuyén nap thanh céng vao giéng lta J02 thong qua
vi khuan Agrobacterium. Bing phuong phap PCR,
su dung c4c mau DNA tach chiét tir cac miu lua
chuyén gen, chung t0i da thu dugc cac dong lba
mang cau trac gen chuyén. Cac két qua nghién ctru
nay 13 tién d& cho cac nghién ctru sdu hon vé chirc
nang cia OsNACI trong cay lua, tur d6 hudng tdi
viéc tao ra cac dong laa c6 kha nang chdng chiu cao
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nho cong nghé chuyén gen thuc vit.
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CONSTRUCTION OF VECTOR AND TRANSFORMATION OF DROUGHT-
RESPONSIVE GENE OsNACI INTO J02 (ORYZA SATIVA L. JAPONICA) RICE

Pham Thu Hangl, Dam Quang Hieul, Phan Tuan Nghiaz, Pham Xuan Hoi"™

' Agricultural Genetic Institute, Vietnam Academy of Agricultural Science

“University of Science, Vietnam National University

SUMMARY

NAC (including NAM - no apical meristem, ATAF1/2 - Arabidopsis transcription activation factor and

CUC2 - cup-shaped cotyledon), which is the largest plant transcription factor family, plays an important role in
development and stress responses in plants. Protein of this family is characterized by a highly conserved DNA
binding domain, known as NAC domain in the N-terminal region. In contrast, the C-terminal region of NAC
proteins, usually containing the transcriptional activation domain, is highly diversified both in length and
sequence. More than 100 members of this family have been identified in rice. However, only a few of them
have been functionally characterized, especially in rice. Gene encoding transcription factor OsNACI has been
proved to play an important role in drought stress in plants. The CaMV35S promoter derived from the common
plant virus, cauliflower mosaic virus (CaMV), is a component of transgenic constructs in more than 80% of
genetically modified (GM) plants. It is the promoter of choice for plant genetic engineering, as it is a strong
and constitutive promoter. In this study, an expression vector harboring OsNACI in the form of
CaMV355:0sNACI:Nos was constructed and transferred into J02 (Oryza sativa L. Japonica) rice plants via
Agrobacterium tumefaciens. The presence of the transgene was confirmed by PCR using OsNAC! specific
primers. To CaMV35S:0OsNACI:Nos transgenic lines were selected from transgenic plants. The obatained
results are expected to be further exploited for development of stress tolerant rice varieties in the future.

Keywords: Drought tolerance, transgenic plants, OsNACI, transcription factor, CaMV35S promoter
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