
Tgp chi Cong nghi Sinh hoc 12(2), 261-267, 2014 

P H A N L A P G E N N H A N T 6 P H I E N M A DREB3 C U A D A U T l / O N G V A D A N H G I A 
H O A T D O N G C U A C A U T R U C rd29A::DREB3 T R E N C A Y T H U O C L A C H U Y E N G E N 

Banh Thi Mai Anh', Lg Thu Nggc^ Ph^ra Bich Ngoc^ Chu Hoang Hi^ 

'Tru&ng Dgi hoc Supham, Dgi hgc Thdi Nguyen 
Viin Cdng nghe sinh hoc, Vien Hdn ldm Khoa hoc vd Cdng nghi Viet Nam 

Ngay nhan bii: 28.2,2014 
Ngiy nhin dang: 24.4.2014 

TOM TAT 

Cac yeu t6 bit lgi ciia moi tru6ng hien dang la nhirng thach thuc Ion cho muc tieu duy tri su phat trien ben 
vdng ciia viSc san xuat iuong thuc cho con nguoi. trong do han va man ia hai trong so nhiing nhan to quan 
trgng nhit kim ham su phat triin san xuit n6ng nghiep. NhOng hudng nghien cdu vi stress d thuc vat hi?n nay 
dang tSp trung vio viec phan lap va nghiSn cuu dac tinh mot so gen Ii6n quan dSn tkc d6ng bat lgi cila moi 
truong DREB3 la yiu td ditu khiSn qua trinh phien ma cua cac gen lien quan den tinh chiu han ciia cay trong. 
Trong nghien ciiu nay, gen DREB3 dugc phin lap ttr cDNA ciia cay dau tuong biing cap mh\ dac hieu duoc 
thifit kS d\fd vao trinh tu ma so DQ055133.1 Ket qua giai trinh tu nucleotide cho thiy gen DREB3 phan lap 
dugc c6 trinh tu tuong ding 100% vdi trinh tu gen DREB3 da cong bo tren ngan hang GenBank. Dua Uen 
phan tich cau tnic protein suy dien ciia DREB3, chiing tfli dS xac dinh dugc viing ciu tnic bao thii AP2 cua 
phan ho gen DREB tir vj fri amino acid 138 den 197 Kgt qua xay dung ciy phit smh loai dira tr6n ciu triic 
viing AP2 cho thiy gen DREB3 thuoc nhom As trong phan ho gen DREB. V6i myc dich tao cay trong chiu han, 
gen DREB3 da phan lip duoc ndi ghep vao vector chuyan genpBI101.:?-i:^29^ va dugc dieu khiln bdi promoter 
cam ling han rd29A Cau tnic nay buoc dau duoc sir dung de tao cay thuoc la chuyen gen chiu han thBng qua vi 
khuin A.tumefaciens. KSt qui xii ly h^n 21 dong ciy chuyen gen cho thay cac dong chuyen gen dugc tang 
cudng kha ning chiu han va phyc hdi so vdi ciy ddi chirng. 

Tii- khoa. dgu twang, gen DREB3, khd ndng chiu han, promoter rd29A. thuoc Id 

MO DAU 

Trong cie dieu kien mdi trudng bit loi, han l i 
mdt trong nhirng yeu td quan trgng nhit cd the gidi 
han phan bd dia ly ciia thuc vit, han che sinh trudng 
vi ning suit cua c ie loii kinh te quan trgng. Han 
lim glim tinh trang nudc trong t l bao thuc vat va 
giy tdn thuang cho cay, cd the din den chet cay. d 
miic do phin hi, dieu kien ban se lim cho mgt sd gen 
dugc ting hoat ddng v i mdt sd khic bi giim hoat 
ddng trong cay bi stress han. 

DREB (Dehydration responsive element 
binding) la mgt ldp cac nhin td phien ma thudc hg 
nhan td phien ma AP2/ERF (APETALA2/ethylen 
response factor) lien quan den su d ip ung ciia thuc 
vi t vdi dieu kien han, man, lanh cUng nhu cie stress 
mdi trudng khic, Nhirng nghien ciiu ve ciu tnic d i 
chi ra r ing cac nhan td DREB bao gdm mdt viing b io 
thu AP2/ERF gdm khoing 60 amino acid cho phep 
chiing tuang t ic vdi mgt loat cie gen phia sau theo 
cac con dudng khdng phu thudc ABA (Agarwal et 

al, 2006; Zhang el al, 2009), Thdng qua dac diem 
ciu tnic cua cac nhan td phien m i DREB, phin hg 
DREB cd thS duoc chia thinh 6 phan nhdm tir Ai din 
Ag (Amudha, Balasubramani, 2011; Chen el al, 
2009); cie thinh vien DREB cua cie phin nhdm 
khic nhau giir nhieu vai trd d thuc vit. Ket qui ddi 
chieu trinh tu ammo acid cua cie protein DREB 
thudc nhieu loii thuc vat khac nhau cho thiy cd su 
tucmg ddng cao d vimg trung t im AP2/EREBP 
(APETALA2/Ethylene Response Elements Binding 
Proteins) Trong khi do, c i viing dau N va viing diu 
C deu cd su tuong ddng rat thap. Cie phin nhdm cua 
protein DREB, ngoai trir A4 v i A5, deu cd mdt trinh 
tu b io thii cao d cudi chudi protein, do l i LWSY 
(Al), GDDGFSLFxY (A2), GSIWDxxDPFF (A3) 
va KYPSxEIDW (A6) (Agarwal et al, 2006). Trung 
t im cua cie nhan td phien ma DREB cd mdt viing 
b io thu giau Ser/Thr tiep giip vdi vimg chiic nang 
gin DNA AP2/ EREBP gdm 3 dii p va I dii xoin 6c 
a chay song song. Viing niy cd thd bi phosphoryl 
hda dudi dieu kien mat nudc (Zhou, Ma, 2010). Cac 
nhan td phien m i DREB cd the xie djnh va gin vdi 
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yeu td hoat ddng cis CRT/DRE (C 
repeat/Dehydration responsive element) 
(A/GCCGAC) trong cie promoter v i dieu hda su 
bieu hiSn ciia cie gen lien quan den shess mdi 
trudng d thuc vit bic cao (Sakuma et ai, 2002). 

Gen DREB3 la mgt trong 10 thinh vien thugc 
phan hg gen ma hda cac yeu td phien ma DREB da 
dugc phat hien trong he gen dau tuang. Hoat ddng 
ciia gen DREB3 dugc cam img bdi nhiet do cao va 
ho^t hda su bieu hien ciia rat nhieu gen d ip iing vdi 
dieu kien stress han. Gen niy ddng thdi cung lien 
quan den con dudng d ip iing vdi stress lanh khdng 
phu thugc ABA. Cie phin tich sau han ve trinh tu 
promoter da lim sing td su dieu bien cua gen 
DREB3 khi duac cim iing bdi dieu kien lanh Mdt sd 
nghien ciiu cho thay su bieu hien qui miic ctia gen 
DREB3 giiip tang cudng khi ning chdng chiu vdi 
cie stress lanh, h^n vi man ciia cay Arabidopsis 
chuyen gen (Nasreen et al, 2013). Nhim tao tiSn &k 
cho hudng nghidn ciru chgn tao cac giong ciy trong 
chju han, chimg tdi tiln hinh tach ddng gen ma hda 
nhin td phien ma DREB3 ciia diu tucmg v i budc dau 
danh gii hoat dgng ciia ciu true gen rd29A-.DREB3 
ciia ciy thudc la chuyen gen, 

VAT LIEU VA PHUONG PHAP 

Vat lieu 

Giong diu tuang Nau Cao Bing do Trung tim 
Nghien ciru vi phit trien diu dd cung cip. Gidng 
thudc la Nicotiana tabacum K326 dang nudi ciy 
trong dieu kien in vitro, vector tich dong pBT, 
vector chuyen gen pBIIOI mang promoter cim trng 
han rd29A (ki hieu: pBII01::/-rf29^;, chiing vi khuin 
Escherichia coli DH5a, Agrobacterium lumefaciens 
C58/pGV2260 do Phdng Cdng nghe T I b io thuc vit, 
Vien Cdng ngh6 sinh hgc cung cip. 

Phuong p h i p 

Phan l^p va tdch dong gen DREB3 

RNA tong sd tir l i cay dau tuong dugc tich chiit 
bing phuang phip ciia Chomczynski, Mackey 
(1995). RNA tdng sd sau khi tich chiit dugc sir dung 
l i nguyen lieu de khuich dai gen DREB3 bing ky 
thuit RT-PCR sii dung cap mdi die hieu DREB3_for 
AGAGGATCCATGGCAGCTTTGATGGATTTTT 
AC v i DREB3.rev CGGGAGCTCATTCAA 

AGAGGAGGAGCAGCTT dugc thilt k l dua 
tren trinh tu gen DREB3 (DQ055133.1). Gen DREB3 
sau khi phin lap dugc ndi ghep vio vector tich ddng 
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pBT vi biln nap vio te b io khi bi6n E.coli DH5a 
bing phuong phap sdc nhiet. Vector tii td hgp 
pBT/DREB3 da dugc kilm tra bang phuang phip 
PCR va cit kiem tra bang enzyme han che BamU\ 
dugc sir dung lim nguyen lieu de giii trinh tu gen 
bing miy phin tich trinh tu tu ddng ABI PRISM 
3100 Avant Genetic Analyzer theo nguyen ly ciia 
Sanger vdi bd kit Big Dye Terminator v.3.2 Cycle 
Sequencing. Trinh tu ciia gen DREB3 phan l ip dugc 
so sinh vdi trinh ty ciia c ie gen thudc hg DREB da 
dugc cdng bd tren GenBank bang chuong trinh 
BLAST vi thiet lip sa dd c iy phit sinh tren phin 
mim Cobalt. 

Thiet ke vector chuyen gen mang cau true rd29A:: 
DREB3 

Doan gen DREB3 da phin l ip dugc ndi ghep 
vao vector 'pB\lO\\'.rd29A tao thanh vector chuyen 
gen mang cau triic rd29A:.DREB3. Trong thi 
nghiam niy, hai enzyme han che BamWX v i Sac\ 
duoc su dyng de xii ly tao dau so le cho doan gen 
DREB3 v i loai bd gen GUS ciia vector 
pBIlOl :'r£/2M l im nguyen lieu cho phin irng ndi 
ghep gen nhd su xiic t ic ciia enzyme T4-DNA 
ligase. San pham lai dugc bien nap v io E.coli 
DH5a theo phuang ph ip sdc nhiet. Vector chuygn 
gen til td ho'p pmi0l::rd29A..DREB3 sau khi 
dugc kiem tra bang cich c i t enzyme han chi dugc 
biln nap vio chiing A. lumefaciens C58/pGV2260 
bang phuang phip xung dien phuc vu cho muc 
dich chuyen gen v io thuc vat. 

Phuang phdp chuyen gen vdo thuc vgt thong qua 
vi khudn Agrobacterium 

Quy trinh chuyen gen DREB3 v io gidng thudc 
l i N. tabacum K326 thdng qua Agrobacterium 
dugc tiln hinh theo phuang phap cua Topping 
(1998) cd cai t i ln. Minh la thudc la cd dien tich 
Icm dugc ngam trong dich huyIn phu vi khuin 
A.tumefaciens mang vector chuyin gen 
pB\l0l::rd29A:DREB3 cd ODsoo = 0,7 trong 
khoang 10-20 phiit v i dugc d i t len mdi trudng t^o 
da chdi MS+1 mg/I BAP. Sau 2 ngiy ddng nudi 
cay, chuyin manh l i sang mdi trudng chgn lgc 
MS+1 mg/l BAP cd bd sung khang sinh cefotaxim 
500 mg/l va kanamycine 50 mg/l. Sau 5 - 6 tuin, 
c ie chdi phit tr i ln tdt dugc c iy chuyin sang moi 
trudng tao r l MS + 0,1 mg/l NAA. Sau 3 - 4 tuin 
cay con ra r l v i phi t tr i ln hoin chinh vdi 3-4 l i 
that sin sing cho ra b iu t r iu : c i t (1:1). Cay phit 
tnen vdi 4-5 l i that thi chuyin ra trdng trong bau 
chiia g i i th i dudi d i lu kien nhi kinh. 
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Bdnh gid tinh chiu hgn c&a cdc ddng thuoc Id 
chuyen gen 

Cie ddng thudc la chuyin gen dugc kilm tra 
bang phuang phap PCR dl xac djnh su cd mat cua 
cau tnic gen chuyin rd29A. •DREB3. Viec danh gii 
nhanh khi nang chm ban ciia cac ddng thudc li 
chuyen gen d giai doan ciy non duac tiln hinh theo 
phuang phip cua Le Trin Binh, Le Thi Mudi (1998) 
Cie ddng ciy duang tinh dugc xir Iy khd han mit 
nudc trong 10 ngiy, sau dd sg duoc tudi nirdc phuc 
hdi. Sau 10 ngiy kiem tra khi ning chm ban vi phuc 
hdi bing su smh tnrdng va phat trien ciia cay. 

KET QUA VA THAO LUAN 

Phan lap, tach ddng va xac dinh trinh tu gen 
DREB3 

19 bp 

Hinh 1. Ket qua dien di san pham PCR khuech dai gen 
DREB3, M Thang DNA chuan 1kb, Fermentas. 

Sti dung phan mem DNAstar vi trinh tu gen 
DREB3 khai thie tren ngin hing gen qudc te vdi ma 
sd DQ055133,1, chiing tdi da thiet ke mdt cap mdi 
dac hieu de khuech dai gen DREB3, trong dd, trinh 
tu mdi xudi vi mdi nguoc dugc bd sung them vi tri 
nhin biet ciia enzyme han che BamVll va Sad, theo 
thir tu tuang img, de phuc vu cho viec thiet ke vector 
sau niy. Mau Ii ciia cay dau tuang gidng Niu Cao 
Bang bi giy han nhin tao dugc thu thip de tich chiet 
RNA tdng so lam nguyen lieu de khuech dai gen 
DREB3 bing phuang phap RT-PCR Bh dam bao do 
chinh xac cao trong qui trinh tdng hcsp gen chung tdi 
sii dung Pfu DNA polymerase khi thuc hien phan 
irng PCR. Ngoai hoat tinh 5'-3' polymerase xiic tic 

cho qui trinh polymer hda cie deoxiribonucleotide, 
enzyme nay cdn cd khi nang dgc sira (proofreading) 
nhd hoat tinh 3'-5' exonuclease, giup sica chiia 
nhiing sai hdng tren sgi DNA mdi tdng hgp. Ket qua 
dien di kiem tra tren gel agarose 0,8% (Hinh 1) cho 
thay sin phim ciia phan iing RT-PCR Ii mdt bang 
dac hieu vdi kich thudc diing nhu du doan la gan I 
kb, chimg td chiing tdi da phan lip thinh cdng gen 
DREB 3. 

Doan gen DREB3 sau khi khuech dai thinh cdng 
dugc tmh sach vi ndi ghep vio vector tich ddng 
pBT va bien nap vi te bio khi biln E coh DH5a. 
Ket qui sing lgc cie the bien nap tren dia LB chira 
khang sinh carbemcillin 50 mg/I bing phuong phap 
PCR vi cat enzyme han chi cho phep khing dmh 
doan gen DREB3 da dugc ddng hda thanh cdng trong 
vector pBT (khdng cdng bd) Chung toi sir dung cac 
ddng niy lim nguyen lieu dl giii trinh ti.r gen. Kit 
qua cho thay gen DREB3 da phin lap cd kich thudc 
819 bp, ma hda 273 amino acid. So sanh BLAST 
trinh tu gen DREB3 vi trinh tu gen DREB3 da dugc 
cdng bo tren ngin hing gen (mi sd DQ055133.1) 
cho ket qua do tuong ddng giua hai gen la 100%. 

Khi phin tich trinh tu ammo acid ciia gen 
DREB3 thu duoc, chiing tdi nhan thiy cd viing bao 
thii AP2, til vi tri ammo acid 137 din 197, Viing nay 
hoin toan trimg khdp vdi vung AP2 ciia gen DREB3 
tren ngan hang gen qudc te vdi cau true 3 dii p vi 
mdt dii xoin dc a (Hinh 2), tucmg tu vimg AP2 ciia 
cie gen khac thugc hg AP2/ERF Trong viing AP2 
ciia gen DREB3 cd su xuit hiSn ciia Valine d vi tri 
14 gidng vdi tit ci cac gen DREB3 khac, vi vi tri thir 
19 li Leucine thay vi la Glutamic acid, vi tri 37 li 
amino acid Alanine cung khi bio thu. Cac vi tri V14, 
A37 cd vai hd quan trgng trong qui trinh gin vdi 
trinh tu DNA die trung trong qui trinh phign ma. 

Dua vio su phin nhdm cac protein thudc hg 
AP2/ERF, chiing tdi tien hanh phin tich va so sinh 
vimg AP2 ciia gen DREB3 thu dugc vdi cac vimg 
AP2 ciia cac gen thudc ho AP2/ERF, lim ca sd dl 
thiet lap sa dd ciy phat smh tren phin mim Cobalt 
vdi miic do sai khic giiia cac trinh tu cao nhit li 
0,85 (Hinh 3). Ket qua phin tich cho thiy, gen 
DREB3 cd mdi quan he gan vdi cac gen ZmDBPl, 
GhDBP2, GmDREBb, thugc cilng mdt nhanh vdi 
GhDBP2- Cie gen niy dugc xep vio nhdm Ae ciia 
phin hg gen DREB (Enricoi el al, 2004, Liu et al, 
2000; Zhang el al, 2009), Nhu vay, cd thi kit luati 
ring gen DREB3 thu dugc li thudc nhdm Ae ctia 
phan hg gen DREB. 
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Thiet ke vector chuyen gen mang c iu triic 
rd29A::DREB3 

Nhu d i trinh bay d tren, do trong qui trinh thilt k l 
cie moi dugc gin them diem cit cua enzyme han chi 
nen gen DREB3 sau khi dugc ddng hda d hai diu se 
mang trinh ttr nhin bilt ciia cap enzyme BamHl va Sad 
Dieu niy tao thuin lol cho viec cit no! gen frong thi 
nghiem tiep theo. Theo dd, cie vector pBT/DREB3 vi 
pQU0\':rd29A dugc xii ly ddng thdi bang cip enz>-me 
BamHI vi Sac\. Doan gen DREB3 va vector 
pB\m::rd29A d i loai bd gen GUS sau khi tinh sach 
dugc sii dung lam nguyen lieu cho phan img ndi ghep 
dudi su xiic tic ciia enzyme T4-DNA ligase tao thinh 
vector tii td hgp ^\inOl::rd29A..DREB3 v i duoc nhan 
ddng frong vi khuan E. coli DH5a, Vector tii td hgp niy 
dugc khing djnh bing phin img PCR nhin gen DREB3 
sir dung mdi die hi?u (khdng cdng bd) vi cit kilm fra 
bing hai cap enzj-me Bam\ II vi Sad vi HindlU vi Sad. 

819 b p _ 

2119 bp 

Hinh 4. Kgt qua cit kilm tra vectoi tai t6 hgp 
pBIIOI 7X̂294 DREB3 bing c^p enzyme han ch4 SamHI 
vi Sac\ (1) vS cSp enzyme Hindll va Sad (2), M Thang 
DNA chuSn Ikb, Fermentas 

Ket qui dign di sin phim cit tren gel agarose 
0,8% (Hinh 4) cho thay: phin ung cit bing cip 
enzyme SamHl v i Sad cho hai bang DNA, trong do 
mgt bing cd kich thudc hon 800 bp tuang img vdi 
kich thudc cua gen DREB3. Tuong tu nhu viy, sin 
pham ciia phin img cit bing HindlW v i Sac\ l i hai 
bang DNA trong dd cd mdt bang han 2100 bp, phii 
hgp vdi kich thudc ciia ciu triic rd29A:.DREB3. 
Nhu viy, chiing tdi d i thilt k l thanh cong vector 
chuyin gen <pB\\Q\::rd29A::DREB3. Vector nay sau 
dd dugc bien n^p vio A. lumefaciens C58/pGV 2260 
bing phuang phip xung dien de phuc vu cho muc 
dich chuyen gen vio thgc vat, 

Chuyen gen rd29A::DREB3 v i o thuoc la thong 
qua Agrobacterium v i budc dau danh gii tinh 

chiu han cua c ie ddng thu6c la chuyen gen 

Nhim muc dich kiem tra su hoat dong ciia cau 
true rd29A..DREB3, chung tdi tiln hinh chuyin ciu 
tnic nay vio ciy md hinh thudc l i gidng K326. Kit 
qui chuyin gen cho thiy. sau khoing 3 tuin thi tir 
cie manh l i bien nap da sd deu mgc Ign cie cum 
chdi d mep la. Trong khi dd, mau ddi chirng am 
khdng chuyen gen, khi dat tren mdi trudng cd chira 
khing sinh chgn lgc deu bj chet din di va hiu hit 
khcng thiy hien tugng mgc chdi (Hinh 5). Ti le tao 
da chdi ciia cie miu trong cie dgt chuyin gen dat 
klii cao, khoang 83%, Tir cac cum chdi. chimg tdi 
chgn 135 ciy chuyen sang mdi trudng ra rl chgn Igc 
trong khing sinh Sau 4 tuin, chiing tdi thu dugc 129 
ciy con ra re vi phit triln hoan chinh vdi 3-4 li that 
sin sang cho ra biu triu cat. 

Tir cie ciy thu dugc, chiing tdi chgn ngiu nhign 
40 ddng thudc l i d l phan tich PCR sir dyng cie cip 
mdi die hieu cho promoter rd29A va gen DREB3 v i 
Ihu duoc 21 ddng cay duang tinh (khdng cdng bd). 
Tiep dd, chiing tdi tign hinh xir ly han cie ddng 
thudc la chuygn gen cho ket qu i PCR duang tinh 
nham danh gii budc diu sir hoat ddng ciia gen 
chuyen DREB3 dudi su digu khiln ciia promoter 
rd29A trong cay thudc li chuyen gen giiip tang 
cudng khi ning chiu han ciia cay. Q giai doan giy 
han 10 ngiy. trong khi hiu het cie ddng ciy chuygn 
gen la cdn xanh. thi ciy ddi chimg da heo. Kit qui 
cho thiy kha nang chiu han ciia cay chuygn gen dugc 
tang cudng han nhigu so vdi cay ddi chirng. Tuy 
nhign, miic do chiu han d cac ddng thudc l i chuyin 
gen CO su khic nhau, trong do, ddng sd 9 cd khi 
nang chiu ban tdt nhit. Dieu nay cd the do gen dich 
dugc chuyen vao cac vi tri khic nhau ciia genome 
vit chii din dgn miic do bieu hien ciia gen khic 
nhau. Ngoii ra, mdt nguygn nhin nua cung cd the 
din tdi hien tugng cac ddng chuygn gen cd khi nang 
chju han khic nhau li nhirng ddng cay chi cd duy 
nhit mdt bin copy cua gen thi se hoat dgng manh 
hon nhiing ddng cd nhidu bin copy, vi sd lugng bin 
copy cing nhieu thi cing bj ire chi hoat ddng. Sau 
khi tign hinh tudi nudc trd lai 10 ngay, hiu hit cac 
ddng thudc li dgu tuai trd lai trong khi ciy ddi 
chirng thi khdng cd khi nang phuc hdi (Hinh 6). Kit 
qua nay phii hgp vdi mdt sd nghign ciru trudc diy 
tren cay Arabidopsis chuygn gen DREB3 (Chen et 
al., 2009). Theo dd, cac ciy chuyin gen DREB3 
dugc ting cudng khi ning chdng chiu vdi stress han 
bing cich tich lily mgl luong ldn proline tu do v i 
duy tri lugng diep luc d l i nhilu hon cay khdng dugc 
chuyen gen. 
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MSU biin n9p sau 5 tuin 

Hinh 5. Cdc giai doan phat tnin cia manh la thu6c Id biin nap 

Chdi ra re U%n 
mdi trudng RM 

Sau ttfM nip6K; phvc hdl 10 ngiy 

Hinh 6. Kit qua gay han nhSn tgo va tucii nu6c phuc hoi cac dong thuoc la chuyen gen. 

KET LUAN 

Dua vio trinh tu DREB3 (DQ055I33,1), chiing 
Idi da thigt kc dugc cap mdi dac hieu va khuech dai 
thanh cdng doan gen DREB3 tir RNA tdng sd cua 
cay diu luang Kel qua phan tich v i so sinh cho 
thiy. trinh lu gen DREB3 ihu dugc tuong ddng 
100%) vdi gen DREB3 da duac cdng bd tren ngan 
hang GenBank. Dua tren cac phin tich trinh tu 
ammo acid viing bao thu AP3. chiing tdi da xie 
dull] duoc gen DREB3 thudc nhdm A,, ciia hg gen 
drch Ddng ihdi, chiing tdi da thiet lip thinh cdng 
vector chuygn gen mang ciu tnic rd29A"DREB3 
va dinh gia sir hoat ddng ciia cau tnic niy trong cay 
thudc !a chuygn gen. Ket qu i cho thiy, cac ddng 
ihudc li chuygn gen rd29A •DREB3 cd khi ning 
chiu han va phuc hdi tdt hon so vdi ddng khdng 
chuygn gen. 
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Ldi cam oi r Cdng trinh duac hodn liidnh tmng 
chuong Irinh ddo lao Thgc sy ciia iioc viin Bdnh Thi 
Mai Anh Nghien cuu dirge lien hdnh co sic dung cdc 
trung thiet hi ciia Phong Thi nghiem Trong diem 
Cdng nghi gen vd Pliong Cdng nghi Ti bdo Thuc 
vol. Vien Cdng nghi sinh hoc. 

TAI LIEU THAM KHAO 

Agarwal PK. Agarwal P, Reddy MK. Sopory SK (2006) 
Role of DREB Iranscnplion factors in abiotic and biolic 
stress tolerance m plants. Plant Cell Rep 25 1263-1274, 

Amudha J. Balasubramani G (2011) Recent molecular 
advances lo combat abiotic stress tolerance in crop plants. 
Biotechnol Mol Biol Rev 6 (2) 31 -58 

Chen M. Xu Z. Xia L. Li L. Cheng X. Dong J. Wang Q. 
Ma Y (2009) Cold-induced modulation and functional 



Tgp chi Cong nghe Smh hoc 12(2): 261 -267, 2014 

analyses of the DRE-binding transcnption factor gene, nghiem chuySn vao cay dau tucng Vi?t Nam", Ludn dn 
GmDREB3, m soybean (Glycine max L ) J Exp Bot 60 (1), tiin si sinh hoc. 

'^^'^ "̂ Sakuma Y, Liu Q, Dubouzet JG, Abe H, Shinozaki K, 
Chomczynski P, Mackey K (1995) Modification ofthe Vamaguchi-Shinozaki K (2002) DNA-binding specificity 
TRIZOL reagent procedure for isolahon of RNA from °^ '^^ ^^^l^?2 domain of Arabidopsis DREBs, 
Polysaccharide-and proteoglycan-rich sources. Short transcnption factors involved in dehydration-and-cold-
technical report, Biolechniques 19 (6): 942-5, inducible gene expression Biochem Biophys Res Commun 

290:998-1009-
Enrico M, Kimmen S, Sarah H (2004) From Nasreen S, Amudha J, Pandey SS (2013) Isolation and 
Endonucleases to Transcription Factors: Evolution of the characterization of Soybean DREB3 transcriptional 
AP2 DNA Binding Domain inPlants. Plant Cell 16: 2265- activator. J Appl Biol Biotechnol 1 (02): 009-012, 
2277. 

Topping JF, In Foster GD, Taylor SC (1998) Plant 
Le Trin Binh. Le Thj MUOI (1998) 7 /̂idw/(ip gen vfl <:/)()« virology protocols, from virus isolation to fransgenic 
dong chdng chju ngoai cdnh bat lai cua cdy lua Nha xua! resistance. Humana Press. Tolowa 81' 365-485. 
ban D î hgc Qu6c gia Ha N^i. 2hang M, Lm W, Bi YP (2009) Dehydration-responsive 
T - r. Tl. 1,1 Ol,- I [̂  V /^n(lnl o r . i r element binding (DREB) transcnption factor in plants and 
Liu Q, Zhao N, Shinozaki K-Y (2000) Regulatory role of •, , . - .• . , ,, , . -,-,£ -.L „„J7, • ,- • , , , , , , , Its role during abiotic stresses.//ereJiW.T 236-244. DREB transcription factors in plant dought, salt and cold 
tolerance Chm Sci Bull 45 (ll)- 970-975. Zhou ML, Ma JT (2010) RegulaUon of plant stress 

response by dehydration responsive element binding 
Nguyin Thj Thiiy Hudng (2011) "Phan lap, tao dOt biln (DREB) transcription factors. Afr J Biotechnol 9: 9255-
diem d gen P5CS lien quan den tinh chiu hgn va thir 9279. 

ISOLATION OF THE GENE ENCODING DREB3 TRANSCRIPTION FACTOR FROM 
SOYBEAN AND EVALUATION OF THE ACTIVITY OF rd29A::DREB3 CONSTRUCT IN 
TRANSGENIC TOBACO 

Banh Thi Mai Anh'*, Le Thu Ngoc \ Pham Bich Ngoc^ Chu Hoang Ha^ 

'College of Education, Thai Nguyen Universily 
^Institute of Biotechnology, Vietnam Academy ofScience and Technology 

SUMMARY 

Unfavorable factors of environment are currenti h g m g b 
development of food production for humans, in wl d h d d ra 
important factors inhibiHng the development of agncu p d h h p 
focus on isolaUon and study of features of some ge d h b m 
Dehydranon responsive element binding protein (DREB) p g P 
the genes related lo drought tolerance of plants In this study, the DREB3 gene was amplified from soybean 
cDNA usmg the specific primers designed based on the sequence of DREBS (No DQ055133.1). NucleoUde 
sequencing result showed that the sequence of ihe isolated DREB3 gene is 100% similar lo DREB3 on 
GenBank. Based on the stracture analysis of DREB3 protein, we have identified the conserved domain AP2 of 
the DREB gene family from the 138"' to 197"" amino acid. The result of phylogenelic tree construction based on 
the domain AP2 showed that the DREB3 gene belongs to group A6 in the DREB subfamily For (he purpose of 
production of droughf-resistant crops, the DREB3 gene was inserted mto transgenic vector pBI 101 ::/-t/29,̂  and 
was controlled by drought-inducible rd29A promoter. This constmci was initially used to generate drought-
resistanl transgenic tobacco plants using A lumefaciens. The resuh of drought treatment on 21 lines of 
transgenic tobacoo showed more enhanced drought tolerance and better abihty of recovery compared with 
control plants. 

Keywords: DREBS gene, drought tolerance, rd29A promoter, soybean, tobacoo 
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