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Tém tit: Gen OsNACI da dugc nghién ctru va ching minh vai trd ting cuong kha ning khang
han cua lia. Viéc sir dung céc promoter cam tmg véi diéu kién bét lgi ctia moi truong, trong d6 c6
promoter RD29A, dé diéu khién biéu hién cta gen dap tng stress da dwoc rat nhiéu nghién ciru
trudc day dp dung thanh cong. Trong nghién ciru nay, ching t6i da phan 1&p va nhan dong
promoter cam trng han RD29A tir hé gen clia ciy Arabidopsis thaliana bang phan tmg PCR va
thiét ké vector biéu hién mang gen ma héa nhan t& phién md OsNACI dya trén by khung ciia
vector pCAMBIA1301. Trinh ty mda héa OsNACI dugc tich dong tu vector nhin dong
pJET/OsNACI va lip ghép vao hé vector biéu hién pCAM-Rd. Cic vector tdi t6 hgp pCAM-
RA/NACI-S va pPCAM-RA/NACI-AS s& duge sir dung cho nghién ctru chuyén gen vao cdy md

hinh thong qua vi khuin Agrobacterium tumefaciens.

Tir khéa: Chiu han, Ida, OSNAC1, RD29A, chuyén gen.

1. Mé dau

Duéi diéu kién bét 1gi ctia méi truong nhu
han, man, lanh..., thuc vat phai thay ddi cac
qud trinh sinh 1y va sinh héa dé ton tai va thich
nghi. O mirc 6 phan tir, diéu kién bat loi moi
truong s€ lam cho thyc vat gia ting mtc do
biéu hién va tich lily ciia hang loat cdc gen va
protein ddp ung bét lgi méi trudong. Qud trinh
biéu hién ciia cdc gen lién quan téi ddp tmg
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chéng chiu diéu kién bt loi cta thuc vat duge
diéu khién boi mot loat cdc promoter cam ting
stress [1]. Trong s6 d6, RD29A 12 mot promoter
cam ung véi cc diéu kién moi truong bat loi
nhu han, man va lanh va da dugc nghién ciru rat
chi tiét. Céc nghién ciru trudc da chi ra rang,
trinh tu promoter RD29A chtra hai viing c6 hoat
tinh cis lién quan dén sy biéu hién dudi diéu
kién bat loi ciia moi truong 1a ving ddp Ung
ABA (the ABA-responsive element (ABRE) va
viing cam tng mat nudc (the dehydration —
responsive element (DRE)/C-repeat (CRT) [2].
Promoter RD29A da duogc phéan ldp va nghién
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ctru chirc ning hoat dong trén nhiéu ddi tuong
ciy khéc nhau nhu Arabidopsis thaliana, thubc
14 va lda mi [3-6].

Ho NAC (NAM, ATAF1/2, CUC2) la ho
gen 16n nhit thuéc nhém gen méd héa nhén t6
phién ma dugc tim the”iy o thuc vat, c6 vai tro
quan trong trong su phat trién va ddp ung véi
diéu kién bét loi cua thuc vat. C4c protein trong
ho gen nay c6 dic diém chung 1a trinh ty lién
két DNA bdo thii dugc biét dén nhu la mién
NAC & ving dau N. Nguoc lai, ving dau C bién
ddi thudng chira cac mién hoat héa va rat da dang
ca vé chiéu dai va trinh tu [7]. Cho téi nay da c6
khodng 117 gen NAC trong hé gen Arabidopsis va
151 gen NAC trong h¢ gen lda, 26 gen NAC & ho
cam chanh, 152 gen NAC ¢ dau twong va thudc 14
da dugc phan 1ap nhung chi mot sb it gen NAC
duoc nghién ctru chic nang [8-10].

OsNACI 1a mot gen ma héa nhén t6 phién
ma thudc ho NAC c6 lién quan dén tinh chdng
chiu véi bét loi méi truong o lia duoc phan lap
tu Ida va dd dugc nghién ctru chi tiét dic tinh
[11-13]. Cay lda chuyén gen OsNACI ting
cuong tinh chiu han, min va két qua phan tich
microarray cho thdy biéu hién cua gen ngoai
sinh OsNACI da hoat héa hang loat gen churc
ning lién quan dén tinh chiu han. Két qua thir

nghiém trén dong rudng céc ciy lda chuyén gen
SNACI cho ning sut cao hon 22-34% so véi
céc cdy dbi chimg & diéu kién han [12].

Trong nghién ctru nay, ching t6i chiing t6i
tién hanh thiét ké vector biéu hién mang gen ma
héa nhan t6 phién ma OsNACI dudi su diéu
khién biéu hién cua promoter RD29A v&i muc
tiéu 1am tao nguon vt liéu cho cong tic nghién
ctru tao gidng cdy trdng chong chiu han, min
theo dinh hudng chuyén gen.

2. Vat liéu va phwong phap nghién ctru
2.1. Vit liéu

Hat gidng cdy Arabidopsis thaliana kiéu
Colombia do Trung tim Ki thuat Di truyén va
Cong nghé Sinh hoc Quéc té (An Do) cung cép;
ching vi khuan E. coli DH5a va cdc vector
pCAM-Ubi, pJET/NACI do B mon Bénh hoc
phan tir, Vién Di truyén Nong nghiép cung cap.

Céc doan oligonucleotide dung cho phan
mg PCR nhan ban gen duoc thiét ké duya trén
trinh ty gen da cong b trén Ngan hang gen thé
gidi (md s6 AY973635.1) va téng hop boi hing
Sigma (bang 1).

Béng 1. Trinh tu céc oligonucleotide sir dung trong nghién ciru

Tén mdi Trinh ty moi

RD-Fw 5’-AAGCTTCGACTCAAAACAAACTTA-3’
RD-Rv 5’-GGATCCAATCAAACCCTTTATTCC-3’
SP6 5’-ATTTAGGTGACACTATAGAA-3’

T7 5’-TAATACGACTCACTATAGGG-3’

NOS-Rv 5’-AGACCGGCAACAGGATTCAA-3’

35S-Fw 5’-CCCACTATCCTTCGCAA-3’

GUS-Rv 5’-GATTTCACGGGTTGGGGTTTCT-3’
NACI-Fw 5-GGATCCATGGGGATGGGGATGAGGAG-3’
NACI-Rv 5-"GGATCCTCAGAACGGGACCATGCCCA-3’
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2.2. Phuong phdp

Tdch chiét DNA téng so

DNA téng sb cta cdy Arabidopsis duogc
tach chiét theo phuong phép ciia Doyle va cong
su [14], st dung dung dich CTAB 2%. Mau md
thyc vat tuoi (100 mg) dugce nghién trong nito
16ng, sau d6 dugc bd sung 500 ul dung dich
CTAB 2% (c6 chua ARNase 40 mg/ml) va ly
tam ¢ toc d6 13.000 vong/phit dé thu dich ndi.
500 ul hdn hop phenol : chloroform : isoamyl
(25 : 24 : 1) duoc bd sung vao dung dich dé két
tha protein. Hon hop sau duoc ly tam tdc do
13.000 vong/phit dé thu DNA tinh sach.

Phan ldp promoter RD29A:

Promoter RD29A phan 1ap tir DNA tong s6
clia cdy A. thaliana bang k¥ thuat PCR véi chu
ky nhiét: 94°C-5 phiit; (94°C — 30 gidy, 56°C —
20 gidy, 72°C - 40 gidy) x 35 chu ky; 72°C - 7
phiit va bao quan & 4°C. San phdm PCR sau d6
dugc tinh sach bang bo kit GenJET-TM Gel
Extraction ctia hang Fermentas. Promoter
RD29A nhan ban bang PCR dugc nhan dong
bang bé kit pGEMT Easy theo qui trinh di kém
cia hing Promega. Plasmid tii t6 hop
pGEMT/RD29A dugc tach chiét tir vi khuan E.
coli bang bo kit GenJET-TM Plasmid Miniprep
cta hang Fermentas va bao quan ¢ -20°C.

Thiét ké vector pCAMBIA-RD29A:

Vector tdch dong pGEM- RD29A va vector
pCAMBIA-Ubi dugc xir 1y ddong thoi véi
HindIll va BamHI. Trinh tu promoter RD29A
dugc ghép ndi vector PCAMBIA1301 mach bang
enzyme T4 ligase (Invitrogen) dé tao vector tii t6
hop pCAM-RD29A. Plasmid tsi t6 hop pCAM-
RD29A duoc tach chiét tir vi khuén E. coli bang bd
kit GenJET-TM Plasmid Miniprep (Fermentas) va
bao quan & -20°C.

Thiét ké cdu tric biéu hién promoter
RD29A:0sNACI:NosT

Vector tich dong pJET-OsNAC1 va vector
biéu hién pCAM-RD29A duoc xir 1y dong thoi
voi enzyme BamHILTrinh ty ma héa cua
OsNACI dugc ghép ni vao vector biéu hién tai
vi tri da diém cit (Multi cloning sites) ndm gitra
viing promoter RD29A va viing két thic phién
ma NosT nho enzyme T4 Ligase (Invitrogen) .
Thé bién nap sau khi sang loc bang phan tmg PCR
voi hai cip mdi RD-Fw/NACI-Rv va RD-
Fw/NAC1-Fw dugc nudi trong méi truong LB dé
tach chiét DNA plasmid tai to hop.

Gidi va phdn tich trinh tw promoter RD29A

Vector tdi t6 hop pPGEM-RD29A duoc giai
trinh ty theo phuong phédp ctia Sanger va cOng
su [15] va doc bang hé théng may giai trinh ty
ABI 3100. Két qua giai trinh ty dwoc xir If bing
phin mém BioEdit. Trinh tu gen sau khi xu 1i
duoc so sanh véi co sd dir liéu trén Gene Bank
va phén tich bang phin mém Genetyx 4.0.

3. Két qua va thao luan

Phan IGp promoter RD29A tir DNA téng s6
cua cdy Arabidopsis

Trudc ddy da c6 nhidu nghién ctru ching
minh vai trd ciia promoter RD29A dbi véi dap
mg chéng chiu diéu kién bt loi cia ciy A.
thaliana [1]. Trong nghién ctu nay, ching toi
da phan 1ap promoter RD29A tir cdy A. thaliana
dé phuc vu thi nghiém thiét ké vector biéu hién
mang gen mi héa nhan t6 phién ma ting cuong
tinh chdng chiu diéu kién bt loi & lda OsNACI.
Hat A. thaliana dugc gieo trong dén giai doan
mdt thang tudi, ching tbi thu toan bd 14 va than
cdy, nghién miu trong nito 10ng, sau d6 tich
chiét DNA tdng s6 bang CTAB. Két qua dién di
méu tich chiét DNA trén gel agarose 1% cho
thidy cdc miu DNA thu duoc hoan toan tinh
sach, khong bi 1an RNA (hinh 1A). Mau DNA
tach chiét dugc bao quan trong dém TE & -
20°C.
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Hinh 1. Két qua nhan ban trinh ty promoter RD29A tir DNA tng sd.

~ Ghi chi: (A) Két qua dién di san phdm DNA téng sé cua A. thaliana trén gel agarose 1%; giéng 1 - 8: cac miu DNA
tong sO tach chict tir A. thaliana. (B) Ket qua dién di san pham PCR nhéan ban doan promoter RD29A trén gel agarose 1%;
giéng 1: d6i chimg am (khong c6 DNA khuon); giéng 2: khuén 1a DNA tong so, gieng 3: san pham PCR tinh sach bang bd kit

GenJET~TM Gel Extraction. Giéng M: thang DNA chuén 1 kb.

Dua vao trinh tu nucleotide ciia gen RD29A
dugc cong bd trén ngin hang gen
(AY973635.1), chiing t6i da thiét ké cap moi
RD29A-F/RD29A-R (bang 1) dé sir dung cho
phan tng PCR nhédn ban promoter RD29A tu
cay Arabidopsis thaliana. Phan ung PCR dugc
thyc hién 35 chu ki, gin mdi ¢ nhiét do 55°C
trong 20 gidy va kéo dai chudi & 72°C trong 40
gidy. Két qua dién di san phdm PCR trén gel
agarose 1% cho thdy chiing toi da thu dugc mot
bang DNA dac hi¢u c6 kich thudc khoang 0,8 kb
(hinh 1B, giéng 2), twong tng véi kich thudc 1y
thuyét cta promoter RD29A cin nhan ban 1a 823
bp. Di v6i phan tmg ddi chimg 4m khong cé
DNA tbng s6 trong hdn hop phan tmg, ching ti
khéng thu duogc bang DNA nay (hinh 1B, giéng
1). Két qua nay cho thdy ching t6i da nhan ban
duoc doan DNA mong mudn tir DNA tong s6 cta
A. thaliana bang cip mdi dic hiéu da thiét ké.
San pham PCR nhan ban promoter RD29A sau d6
dugc ching t6i tinh sach bé“mg bo kit GenJET-TM
Gel Extraction (Fermentas) va dién di kiém tra lai
trén gel agarose 1% (hinh 1B, giéng 3). San phim

PCR tinh sach nay dugc ching t6i str dung cho thi
nghiém nhan dong va gidi trinh tu sau nay.
Nhan dong promoter RD29A

San phdm PCR tinh sach dugc ching toi
ghép ndi truc tiép voi vector pGEM-T, sir dung
bing bo kit nhin dong pGEM®-T Vector
System II (Promega). San pham ciia phan tng
ghép ndi duoc bién nap vao té bao kha bién
E.coli ching DH50. va cdy trai trén moi trudng
chon loc LB c6 bod sung chat khang sinh
ampicillin 50pg/ml, chit cam ung IPTG va co
chat X-Gal. Theo ly thuyét, cc khuan lac xuat
hién trén bé madt moi trudng cé mau tring Ia
khuan lac chira plasmid tdi to hop, trong khi d6
cdc khuén lac c6 mau xanh la nhitng khuan lac
mang plasmid nguyén ban ty déng vong. Két
qué kiém tra cdc thé bién nap bang PCR véi cip
mdi dic hiéu (RD-Fw/RD-Rv) cho thdy chiing
t6i da thu dugc cdc thé bién nap duong tinh
(hinh 2A). Pé khing dinh két qua thu duoc,
ching t6i di tinh sach plasmit tir khudn lac
dwong tinh va kiém tra bang PCR véi céc cip
mdi khéc nhau va xir I cit bang enzyme giGi
han Hindlll/BamHI.
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Hinh 2. Két qua nhan dong promoter RD29A vao vector pGEM-T.

Ghi chi: (A) Két qua dién di san phém PCR truc tiép tir khuan lac mang pGEM/RD29A véi cép mdi dic hiéu RD-
Fw/RD-Rv; giéng 1 - 9: san pham PCR tir khu6n 1a khuan lac s6 1 — 9; giéng 10: ddi chimg 4m (khuén 1a H,O). (B) Két qua
kiém tra plasmid tai t hop pGEM/RD29A bang PCR (giéng 1 —4) va phan (g cit gi6i han (giéng 5 & 6); giéng 1 & 2: PCR
v6i cap mdi T7/SP6; giéng 3 & 4: PCR véi cip moi RD-Fw/RD-Ryv; giéng 1 & 3: ddi chimg am (khudn 1a H,O), giéng 2 & 4:
khuén 1a pGEM/RD29A; giéng 5: san phim phan ung cit bing enzyme giGi han BamHI/Hindlll; giéng 6: vector
pGEM/RD29A nguyén ban. Giéng M: Thang chuén DNA 1 kb.

Phan tng PCR kiém tra plasmid téi t& hop
duoc ching t6i thyc hién véi 2 cap moi: cap
moi ddc hiéu cta vector pGEM-T (T7/SP6) c6
khoang céch 186 bp trén vector pGEM-T va cap
mdi dic hiéu cua doan gen RD29A (RD-
Fw/RD-Rv). San phém PCR sau d6 duoc dién
di trén gel agarose 1%. Két qua dién di san
phim PCR trén gel agarose 1% trén hinh 2B
cho thdy v6i cap modi ddc hidu ching tdi thu
dugc mdt bang DNA c¢6 kich thudc khoang 0,8
kb (hinh 2B, giéng 4). San pham PCR véi cip
mdi vector cho mot bing DNA ¢6 kich thudc
khoang 1,0 kb, kich thudc nay phu hop véi kich
thuéc doan DNA theo tinh todn ly thuyét, bao
gdm 823 bp cia doan gen RD29A va 186 bp
ctia vector pGEM-T (hinh 2B, giéng 2). Tiép
d6, do trén cap moi dic hiéu duge dung dé nhan
ban doan gen RD29A chiing tdi c6 thiét ké trinh
tu nhan biét cua hai enzyme gidi han BamHI va
HindIll, vi vy, dé kiém plasmid tdi to hop thu
dugc, chiing t6i thyc hién phan tmg cat dong
thoi bang enzyme gidi han BamHI/Hindlll. Két
quéa thu duoc trén hinh 2B cho thiy san pham
cia phan tng cat cho hai bing DNA, bing
DNA tht nhit c6 kich thudc khoang 3,0 kb Ia
bd khung nguyén ban cua vector pGEM-T,

bang DNA con lai 1a doan promoter RD29A
c6 kich thudc khoang 0,8 kb (hinh 2B, giéng
5). Céc két qua thu duoc nay cho phép chiing
t6i khang dinh chic chan hon viéc nhan dong
thanh cong trinh promoter RD29A vao vector
pGEM-T.

bé khfmg dinh chinh xac doan DNA duoc
nhdn dong vao vector pGEM-T c6 ding la
promoter RD29A mong mudn hay khong, chiing
t6i tién hanh giai trinh ty doan DNA nay trong
vector tdi t6 hop pGEM-RD29A. Két qua giai
trinh ty sau d6 dwoc xur 1y bang phian mém
Bioedit va so sdanh voi trinh tu gen RD29A da
dugce cong bd trén Ngan hang Gen Thé gidi
(AY973635.1). Két qua phan tich trinh ty
DNA cho thdy doan DNA phan lap duoc c6
chiéu dai 823 bp, ¢6 trinh tu twong dong 100%
v6i trinh ty dd céng bd trude ddy cia promoter
RD29A [[1]]. Trinh ty DNA phéan 1dp duoc cé
chira cic viing trinh ty dic trung can thiét cia
mot promoter diéu hoa biéu hién gen:TATA-
box (742-746), CCAAT-box (489-494); vung
tin hiéu gin mi G (732-737), ving giau GC
(472-509) va hai yéu t6 hoat héa cis-acting
(552-560 va 609-617). Cac phan tich sau hon
cho thdy doan DNA cua ching t6i ciing chira
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céc viing lién quan dén cam tng trong didu kién
kho han: DRE (497-502), ABRE (712-719) va
hai vung trinh ty 20 Nucleotide 13p trudc (546-
560) va lap sau (603-622). Ngoai ra, chiing t6i
con phat hién mot viing trinh ty gan gidng véi

10 t0 ] 40
CEACTCAALL CAMRCTTACG AAATTTAGGT AGRACTTATA

i 100 110 120
ATTATTATAG AATTTTACTG GTTARATTAL ARATGLATAG

180 190

TCTATITITT CATATITICA GGATAAATTA TTSTAAALGT
251 260 270 280
CTCTAGTAAG ATCATTATTT CATCTACTTC TTTTATCTTC
330 340 350 360
TACAAATTAR TTTTCGTTCT TGACATCATT CRATTTTAAT
410 420 430 440
AAGGAGAAAT ACAKTTCORA TOAGRAGGAT GTGCCGTTTG

CCAAT box
43 s00 510 £20
CATGATE ACAT GOACCGACTA CTRATRATLG

CRGTTTGARL GAARAGGGANL MAMAAGARARL RATAAATLAL
—

33

GATCARFCCE RCACAGACAC GfGTiGlGiE CRAAATGLCT

Cap signal =

STTEATETET ¢

Lo 810 az0
CATCAGGART AAAGSGTTTG ATT

13 19 150 160
ARANGGTGAL TTAAGAGGAG AGASGAGGTA RACATTTTCT
TTACAAGATT TCCATTTGAC TAGTSTAMAT GAGGAATATT

300 310
TACCAGTAGE GRAATAALCA ATATTTAGCT CCTTTOTAALA

40 750 TED
ST GTATAARCTT AGTGAGACCC

B30 E40

trinh ty hoat héa Asl (682-689) da dugc ching
minh 12 c6 chtc nang diéu khién gen biéu hién
dic hiéu ¢ ré. Két qua nay phit hop véi nhiing
cong bd trudec ddy vé promoter RD29A cua
Arabdopsis.

L 60 &0
TACATTATAT TETAATTTIT TOTARCARRAL TGTTTTITATT

is &0

370 380 a0 400
TTTACGTATA .'\.'L.’\.T'.’L.’l.'l.h{!:"r.t TCATACCTAT T.!.GJ.!.CGIT‘T

3540 460 470 %80
TTATLATAAL CAGOCACACG ACGTARARCGT RARATGACCR
—

-10

230 540 550 0
TALGTTACAT TTTAGGATGE AATARATATC ACCGACAT

” — 5" DRE
LGATATAQTA COGACATEAG TTCCAAAANG CARAARRALR

TTGACGTCAC ACCACGALAL CAGACGCTTC K

ABEE

T TS0 800

TOCTCETGTTT TACTCAC ill TATGCARACT AGRAKRCART

B 50 FE0 a7a BED

Hinh 3. Két qua phan tich trinh tw gen RD29A.

Tir cdc két qua thu duge & trén, ching toi co
thé khing dinh da phan 1ap va nhan dong thanh
cong promoter RD29A & A. thaliana. San pham
nhan dong s& dugc ching t6i tiép tuc s dung
cho céc nghién ctru thiét ké vector biéu hién
mang gen OsNACI dugc dat dudi su diéu khién
ctia promoter cam tng diéu kién bt lgi RD29A.

Thiét ké vector biéu hién pCAMBIA1301
mang promoter diéu khién RD29A

Trong nghién ciru nay, dé thiét ké vector
biéu hién gen OsNACI dua trén hé vector
thuong mai pCAMBIA1301, ching t6i da sir
dung vector pCAM-Ubi do phong Bénh hoc
phan tir di thiét k& 1am nguyén liéu cho thi
nghiém (hinh 4). D¢ thay thé trinh ty promoter

RD29A vao vi tri promoter Ubiquitin trong
vector biéu hién pCAM-Ubi, chiing t6i da xir If
dong thoi 2 vector pGEM-RD29A va pCAM-
Ubi véi Hindlll/BamHI (hinh 5A). Sau khi tinh
sach san pham cit bang enzyme gidi han tir gel
agarose, trinh ty promoter RD29A (0,8 kb) dugc
cheén vao vi tri promoter Ubiguitin (2,0 kb) da
dugc cat bo trén vector biéu hién pCAM-Ubi
dudi tédc dung ctia enzyme T4 ligase va bién nap
vao té bao kha bién E. coli chung DH5a. Sau
khi sang loc thé bién nap duong tinh bing PCR
voi cdp mdi dic hiéu promoter RD29A (RD-
Fw/RD-Rv), ching toi tién hanh tinh sach
plasmid tir cdc thé bién nap nay va kiém tra
bang PCR véi cap moi dic hiéu.
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Hinh 4. So d0 thiét k& vector biéu hién pPCAM-Rd/OsNACI.

Két qua dién di san pham PCR tir khudn 1a
plasmid tich sach cho thdy, v6i cip mdi dic
hi¢u cho promoter RD29A (RD-Fw/RD-Rv) va
dac hiéu cho h¢ vector pPCAMBIA1301 (35S-
Fw/Gus-Rv) chiing t6i thu duoc cdc san pham
PCR ¢6 kich thudce 1an lugt khoang 0,8 kb (hinh
5B, giéng 1) va 1,0 kb (hinh 5B, giéng 6), bing
v&i kich thuge cua hai bang DNA cua phéan ting
d6i ching duong sit dung  vector
pGEM/RD29A (hinh 5B, giéng 1) va vector
pCAM-Ubi lam khuén (hinh 5B, giéng 3). Déi

M 1 2 3 4

A

v6i phan tmg PCR st dung moi dac hiéu cho
promoter RD29A va mdi dic hiéu cho ving
NOS, ching t6i thu dugc mt bang DNA c6
kich thuéc khoang 0,9 kb ding véi kich thudc
tinh to4n 1y thuyét (hinh 5A, giéng 7). Khi xtr 1y
plasmid tdi t6 hop nay bang Hindll/BamHI,
ching t6i thu dugc bang DNA cé kich thudc
0,8 bp twong ung véi doan trinh ty promoter
RD29A va mdt bang DNA kich thudc khoang
12 kb 1a bd khung vector pPCAMBIA1301 (hinh
4; hinh 5C, giéng 3).

Hinh 5. Két qua ghép ndi trinh ty promoter RD29A vao hé vector PCAMBIA1301.

Ghi chi: (A) Két qua dién di sin phdm cit bing enzyme gidi han pGEM/RD29A (gleng 1&2) va pCAM-Ubi (giéng
3&4) bing Hindlll/BamHI trén gel agarose 1%; giéng 1&4: vector nguyén ban; gieng 2&3: vector dugc xu ly véi
Hindlll/BamHI. (B) Két qua dién di sin phdm PCR kiém tra plasmis tdi t6 hop pCAM-Rd; giéng 1 — 3: PCR v&i cip mdi
RD-Fw/RD-Ryv; giéng 4 — 6: PCR v6i cap mbi 35S-Fw/GUS-Rv; giéng 7 & 8: PCR v6i cap m61 RD-Fw /NOS-Ryv; giéng 1, 4
&7: khuén la pCAM-Rd; gleng 2, 5 va 8: d6i ching 4m (khudn la H,0); giéng 3: dbi chimg duong (khuon la
pPGEM/RD29A); gi€ng 6: d6i ching duong (khudn la pCAM-Ubi). (C) Két qua dién di san pham cit enzyme gidi han
pCAM-Rd; giéng 1: vector pPCAM-Rd nguyén ban; giéng 2: san pham cit enzyme gi6i han HindIIl/EcoRI; giéng 3: san pham
cét enzyme giéi han HindIll/BamHI. Giéng M: Thang chuin DNA 1 kb.



8 P.T. Hang va nnk. / Tap chi Khoa hoc PHOGHN: Khoa hoc Tw nhién va Cong nghé, Tdp 30, S6 4 (2014) 1-10

Céc két qua nay chimg to ching tbi da thay
thé thanh cong trinh tu promoter biéu hién lién
tuc Ubiquitin trong vector biéu hién pCAM-Ubi
bang trinh ty promoter cam ung diéu kién bat
loi RD29A. Két qua nay dugc khing dinh chinh
xdc hon khi chiing t6i xtr 1y plasmid téi t6 hop
voi Hindl/EcoRI, san pham cit bang enzyme
gi6i han khi dugc dién di trén gel agarose 1%
cho 2 bang DNA, trong d6 c6 mdt bang DNA 1a
bd khung vector pCAMBIA1301 c¢6 kich thudc
trén 10 kb va mét bang DNA c6 kich thudc
khoang 1,1 kb 1a téng kich thuéc cta doan
promoter RD29A dai 0,8 kb va ving két thiic
phién ma NOS dai 0,3 kb (hinh 4; hinh 5C,
giéng 1).

Thiét ké vector biéu hién pCAM-Rd mang
gen OsNACI

Dé dua trinh ty ma héa nhan t6 phién ma
OsNAC] trén vector pJET/OsNACI vao vector
biéu hién pCAM-Rd, chting t6i da xir 1i 2 vector

1.0 kb

nay voi enzyme BamHI (pCAM-Rd) va Bglll
(pJET/OsNAC]1) (hinh 6A). Céc san pham cit
bing enzyme gidi han dugc ching téi tinh sach
tir gel agarose va thyc hién phan @mg ghép ndi
nho tdc dung cua enzyme T4 ligase. Do hai
enzyme BglIl va BamHI c6 kha ndng tao ra cic
san pham cit bang enzyme gidi han c6 dau dinh
gidng nhau nén doan gen OsNACI c6 thé ghép
ndi dugc truc tiép vao vector mach théng
pCAM-Rd di duogc xur 1 trudec d6 véi enzyme
Alkaline Phosphatase dé khir gbc phosphate
nham loai bo kha ning ty déng vong trong phan
g ghép ndi. Bang phan tng PCR véi 2 cip
mbi RD-Fw/NACI-Rv va RD-Fw/NACI1-Fw,
chung t6i di sang loc dugc hai loai thé bién nap
mang 2 loai vector tdi to hgp vector khac nhau:
vector chtra trinh ty ma héa OsNACI xubi chiéu
(sense) pCAM-RdA/NACI1-S va vector chta
trinh ty md hdéa OsNACI nguoc chiéu
(antisense) pPCAM-Rd/NACI1-AS (hinh 6B).

* 1.8 kb

Hinh 6. Két qua ghép ndi trinh ty ma héa nhan t phién ma OsNACI1 vao vector pPCAM-Rd.

Ghi chii: A. Két qué dién di san pham cét gi6i han pCAM-Rd (giéng 1&2) va pJET/OsNACI (giéng 3&4) bang BamHI;
giéng 1&3: san pham cét gi6i han; giéng 2&4: vector nguyén ban. B. Két qua dién di san phdm PCR kiém tra khuin lac voi
cip mdi RD-Fw/NAC1-Rv (gleng 1-5) va RD-Fw/NAC1-Fw (gleng 6-10); giéng 1, 6: dbi chimg 4m (khuén 1a H,0); giéng 2
— 5 & 7-10: khuén 1a khuan lac s6 1 — 4. Giéng M: Thang chuan DNA 1kb.

bé khang dinh su c6 mat cta gen OsNACI
trong vector t4i to hop, ching t6i da tinh sach
plasmid tir c4c thé bién nap dwong tinh va kiém
tra bang PCR va cét bang enzyme gi6i han. Két
qué dién di san pham PCR trén gel agarose 1%
cho thiy, v6i cip moi NAC1-Fw/NACI-Ryv, ca
2 vector tai t6 hgp déu cho bang DNA khoang
1,0 kb, tuong ung voi kich thudc ctua gen
OsNACI (hinh 7A, giéng 1&2). Véi cip mdi
RD-Fw/NACI-Rv, chi ¢6 san phim PCR tir

vector pCAM- Rd/NACl S cho két qua du’orng
tinh (hinh 7A, giéng 7). Nguoc lai, voi cip modi
RD-Fw/NAC1-Fw, chi c¢6 san pham PCR tir
vector pPCAM-RA/NACI1-AS cho két qua duong
tinh (hinh 7A, giéng 5). Két qua dién di san
pham cit bang enzyme gidi han hai plasmid tai
t6 hop bang enzyme BamHI da cho bing DNA
c6 kich thuéc 1,0 kb ding theo tinh todn ly
thuyét ctia doan gen OsNACI (hinh 7B, giéng 1
& 4). Céc két qua nay chimg to ching toi da
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thiét ké thanh cong vector biéu hién pCAM-Rd
mang 2 trinh ty c¢6 nghia (sense) va ddi nghia
(antisense) cua gen OsNACI, dat dudi su diéu
khién ctia promoter RD29A. Két qua nay cang
dugc khing dinh khi ching toi xir Ii vector tai
t6 hop v6i dong thdi hai enzyme
HindIll/EcoRI, san phdm cit bang enzyme gidi
han khi dugc dién di trén gel agarose 1% cho 2
bang DNA: bd khung vector pCAMBIA1301

=
A
F - o
Too

kich thudc 12,0 kb va cdu tric biéu hién gen
RD29A:0OsNACI:NOS kich thuéc khoang 2,1
kb (bao gém RD29A 0,8 kb, doan gen OsNACI
1,0 kb va viing két thiic phién ma 0,3 kb) (hinh
4; hinh 7B-C, giéng 3 & 6). Ca hai vector tdi t6
hop nay s€ dugc ching t6i st dung cho thi
nghiém nghién ctru biéu hién ctua gen OsNACI
trong cady md hinh.

Hinh 7. Két qua kiém tra plasmid t4i t5 hgp pCAM-Rd/NACI-S va pCAM-Rd/NACI-AS.

Ghi chii: (A) Két qua dién di sin pham PCR trén gel agarose 1%; giéng 1 - 3: PCR véi cip mdi NACI1-Fw/NAC1-Rv;
giéng 4 - 6: PCR v6i cap mbdi RD-Fw/NAC1-Fw; giéng 7 - 9: PCR véi cap mdi RD-Fw/NAC1-Rv; giéng 1, 4 & 7: khuén la
pCAM-RA/NACI-S; giéng 2, 5 & 8: khuon la pCAM-RA/NACI-AS; giéng 3, 6 & 9: dbi chung am (khudn 1a H,0). (B) Két
qua dién di san pham cat enzyme gi¢i han pCAM-Rd/NACI-S (giéng 1 - 3) va pCAM-RdA/NACI-AS (gleng 4 -6);
giéng 1&4: san phdm cét gidi han bing BamHI; giéng 2&5: vector nguyén ban; giéng 3&6: san phdm cit giéi han

bang HindIII/EcoRI. Giéng M: Thang DNA chudn 1 kb.

4. Két luan

Bang phu’orng phip PCR, st dung mau
DNA téng s6 tich chiét tr giéng cay
Arabidopsis thaliana, ching t6i da phan lép
thanh cong trinh ty promoter RD29A cdm Ung
v6i diéu kién stress. Poan trinh tu promoter
RD29A phan 1ap di duoc ching t6i nhan dong
thanh cong vao vector pPGEM-T va giai trinh tyr ddy
du. Trinh ty promoter RD29A cé miic do tuong
ddng 100% so vdi trinh tu promoter da dugc cong
b6 trén Ngan hang gen Thé gii. San phdm nhan
dong promoter RD29A da dugc ching t6i s
dung dé thiét ké cdu triic biéu hién gen OsNACI
ma héa nhan t6 phién mi lién quan t6i tinh chiu
han ¢ lda dua trén by khung cta vector
pCAMBIA1301. Plasmid tii to hop pCAM-
Rd/NAC1-S (mang trinh ty c6 nghia cua
OsNACI) va pCAM-RA/NACI-AS (mang trinh
tu dbi nghia ciia OsNACI) da dugc chiing toi

tinh sach va bao quéan dé sir dung cho céc nghién
ctru biéu hién gen trong cdy md hinh sau nay.
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Abstract: NAC family (NAM, ATAF1/2, CUC2), which is the largest plant transcription factor
family, plays an important role in development and stress responses in plants. Previous studies used
several stress-inducible promoters, including RD29A promoter, in overexpression of regulatory genes
in order to improve drought tolerance of transgenic plants without induction of growth retardation. In
this study, we cloned Arabidopsis thaliana RD29A promoter and constructed the plant expression
vector carrying drought tolerance OsNACI gene related in drought tolerance driven by RD29A
promoter. A full-length ORF of OsNACI was inserted at BamHI site downstream of RD29A promoter
in plant expression pPCAMBIA1301. The recombinant vector pPCAM-Rd/OsNAC1 will be transformed
into plant using Agrobacterium tumefaciens in further studies.

Keywords: Drought tolerance, OsNACI, RD29A, gene transformation.



