Tap chi Céng nghé Sinh hoc 12(2). 261-267, 2014

PHAN LAP GEN NHAN TO PHIEN MA DREB3 CUA PAU TUONG VA DANH GIA
HOAT DQNG CUA CAU TRUC rd294::DREB3 TREN CAY THUOC LA CHUYEN GEN

Banh Thi Mai Anh',
'anng Dai hoc Su pham, Dai hoc Thai Nguyén

Lé Thu Ngoc?, Pham Bich Ngoc?, Chu Hoang Ha’

Vién Céng nghé sinh hoc, Vién Han lam Khoa hoc va Céng nghé Vigt Nam

Ngay nhin bai: 28.2.2014
Ngay nhan ding: 24.4.2014

TOM TAT

Céc yéu t6 bét qu clha md1 trudmg hién dang |4 nhimg thach thire 1én cho muc tidu duy tri sy pbat mcn bén
vimg ciia viéc sin xudt Juong thyc cho con ngudi. trong d6 han va min 14 har trong s6 nhimg nhan 18 quan
trong nhét kim ham su phat trién san xuft néng nghi¢p. Nhimg huang nghién clru vé stress o thue vit hign nay
dang 1ap trung vao \|éc phan 1dp va nghién ciru dac tinh mét s6 gen hién quan dén tic dong bit Ign cua moi
truong DREB3 14 yéu t6 dicu khién qué trinh phién ma cua cac gen lién quar dén tinh chiu han cua cdy trong.
Trong oghién ctu ndy, gen DREB3 dugce phin Idp tir cDNA cia cdy dau tuong bing cap mdi dac hiéu duoc
thiét ké dya vao trinh tr ma s6 DQO55133.1 Két qua giai trinh nr nucleotide cho thiy gen DREB3 phan lap
duge cb lrinh tu wong déng 100% vér trinh tu gen DREB3 dd cong bd trén ngan hing GenBank. Dura trén
phan tich céu tric protein suy dién cda DREB3, ching o1 di x4c dinh duge ving cdu trie bao thi AP2 cla
phén ho gen DRER tir vi tri amino acid 138 dén 197 Két qua xdy dung cdy phét sinh loai dia lrcn chu tnic
viing AP2 cho théy gen DRE83 |huoc nhom Ag trong phan ho gen DREB. V6i myc dich tqo cdy | trdng chiu han,
gen DREB3 a3 phin 13p duoc ndi ghép vdo vector chuyén gen pBI0T.:/d294 va duge ditu khién boi promoter
cam img han rd294 Chu tric ndy buée dau duoc st dung dé 1a0 cdy thuéc 14 chuyén gen chiu han thong qua vi
khuin A.mmefaciens. Két qua xir Iy han 21 dong cay chuyén gen cho thiy cac dong chuyén gen duge tang
curomg kha nang chiu han va phyc hoi so vén cay doi ehing.

Tir khéa. dau nrong, gen DREB3, khd nding chyu han, promoter rd29A, thudc ld

MO PAU

Trong céc didu kién méi trudmg bat loi, han la
mjt trong nhﬂng yéu td quan trong nhat ¢é thé g6t
han phan bo dia ly cla thuc vét, han ché sinh truong
va niing sudt cua cc lodi kinh te quan trong. Han
lam giam tinh trang nudce trong 1é bao thuc vat vi
gay t6n thuong cho cdy, co thé din dén chét cly. [¢]
murc dé phén nr, diéu kién han s& lam cho mdt sé gen
dugc ting hoat dong va mét s6 khic bi grdm hoat
dong trong cy bi stress han.

DREB  (Dehydration  responsive element
binding) 14 mdt 16p céc nhian t6 phién ma thuge ho
nhin t3 phién md AP2/ERF (APETALA2/ethylen
response factor) lién quan dén su dap {mg cla thuc
Vit vi diéu kién han, mén, lanh cling nhu céc stress
mdi truomg khdc. Nhimg nghién cu'u vé chu tric 02
chi ra ring cic nhan t6 DREB bao gbm mdt viing bio
thi AP2/ERF gdm khoang 60 amino acid cho phép
chiing tuong tic véi mét loat céc gen phia sau theo
cdc con dudmg khong phy thude ABA (Agarwal er

al., 2006; Zhang ef al., 2009). Théng qua dic diém
chu tric cua cac nhan 6 phién ma DREB, phan ho
DREB ¢6 thé duoc chia thanh 6 phan nhém tir A, dén
Ag (Amudha, Balasubramani, 201i; Chen er af,
2009); cac thanh vién DREB cia cic phan nhém
khac nhau giit nhidu vai ro & thyc vat. Két qua dé1
chiéu trinh ty amino acid ciia cac protein DREB
thude nhidu lodr thire vét khac nhau cho thily ¢6 sy
tuong dbng cao & ving trung tim AP2/EREBP
(APETALA2/Ethylene Response Elements Binding
Proteins) Trong khi d6, ca ving dau N vi viing dAu
C déu c6 sy rong ddng rét thip. Cac phan nhém ciia
protein DREB, ngoai trir A4 va AS, déu c6 mot trinh
ty bao thi cao & cudr chudi protein, dé 1a LWSY
(A1), GDDGFSLFxY (A2), GSIWDxxDPFF (A3)
va KYPSXEIDW (A6) (Agarwal ef al., 2006). Trung
14m cua cAc nhin té phlen mid DREB c6 mft ving
bio thi gidu Ser/Thr m:p gidp vdi viing chirc nang
ghn DNA AP2/ EREBP gbm 3 dai Bv;) 1 dai xodn 8¢
a chay song song. Vung niy c6 thé bi phosphoryl
héa dudn diu kién mét nuée (Zhou, Ma, 2010). Cac
ahan t4 phién ma DREB c6 thé x4c dinh va gan véi
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yéu t5 hoat s CRT/DRE  (C
repeat/Dehydration responsive element)
(A/GCCGAC) trong cdc promoter va didu hoa su
biéu hién cua cdc gen lién quan dén stress mdi
trudmg & thye viit bac cao (Sakuma er al , 2002).

dong

Gen DREB3 12 mét trong 10 thanh vién thude
phan ho gen ma hoa cac yéu 18 phién mad DREB da
dugce phét hién trong hé gen dau tuong. Hoat ddng
cua gen DREB3 duge cam Umg bdi nhiét d6 cao va
hoat héa sy biéu hién cua rit nhidu gen dap ung voi
diéu kign stress han. Gen nay dong that ciing lién
quan dén con dudng dap ung véi stress lanh khong
phuy thupe ABA. Cac phan tich siu hon vé trinh 1
promoter da lam sing 1o su diéu bién cia gen
DREB3 khi duoc cam {mpg bai diéu kién lanh Mot s6
nghién ciru cho thay su biéu hién qua muc coa gen
DREB3 gitp tang cuémg kha ning chdng chju véi
cdc stress lanh, han va man cia cdy Arabidopsts
chuyén gen (Nasreen er al , 2013). Nhém tao tidn dé
cho huéng nghién cuu chon tao cac gidng cay trdng
chiju han, ching 16 tién hanh tach dong gen ma hoa
vhan t& phlen ma DREB3 cia dau tuong va budc diu
danh gia hoal dong cva cdu tric gen rd294-. DREB3
clia cay thudc 14 chuyén gen.

VAT LIEU VA PHUONG PHAP

Vit ligu

Gidng dau tuong Nau Cao Béng do Trung tdm
Nghién ciru va phat trién dau dé cung cép. Glong
thudc 14 Niconana tabacum K326 dang nuéi cay
rong di¢u kién in wvirro, vector tach dong pBT.
vector chuyén gen pBIIOl mang promoter cam tng
han rd294 (ki hiéu: pBI101::rd294), chung vi khuén
Escherichia coli DHSa, Agrobacterium tumefaciens
C58/pGV2260 do Phong Cong nghé Té bao thyc vit,
Vién Céng nghé sinh hoc cung cap.

Phuong phip
Phén Ip va tdch dong gen DREB3

RNA téng s6 1ir 14 cdy dfu ruong duoe tach chiét
bing phuong phdp cia Chomczynski, Mackey
(1995). RNA long 56 sau khi tach chiét dugc sir dung
la nguyén tiéu dé khuéch dai gen DREB3 bing ky
thufit RT-PCR s dung cp méi dic hiéu DREB3.for
AGAGGATCCATGGCAGCTTTGATGGATTTTT
AC va DREB3.rev CGGGAGCTCATTCAA

AGAGGAGGAGCAGCTT duge thiét ké dya
teén trinh tu gen DREBJ3 (DQO55133.1). Gen DREB3
sau khi phan lap dugc noi ghép vao vector tach dong
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pBT va bién nap vao 15 bao kb bién E.coli DHSa
bing phuong phap sbc nhiél. Vector tdi t& hop
pBT/DREB3 di dugc kiém tra bing phuong phip
PCR va ciit kiém tra bing enzyme han ché BamHI
duge st dung lam nguyén lidu dé giai trinh ty gen
bing may phan tich trinh ty ty déng ABI PRISM
3100 Avant Genetic Analyzer theo nguyén ly cua
Sanger vai b kit Big Dye Terminator v.3.2 Cycle
Sequencing. Trinh ty cla gen DREB3 phan Iap duge
so sanh voi trinh ty cha cac gen Ihuoc ho DREB di
dugc céng b trén GenBank bing chuong trinh
BLAST va thiét 1ap so do cay phét sinh trén phin
mém Cobalt.

Thiér ké vector chuyén gen mang cdu tricc rd294::
DREB3

Boan gen DREB3 di phan 1ap duge néi ghép
véo vector pBJ101::rd294 tao thanh vector chuyén
gen mang cu tric rd294: DREB3. Trong thi
nghiém nay, hai enzyme han ché BamHl va Sacl
duoc sir dung dé xtr ly tao dAu so le cho doan gen
DREB3 vA loai bd gen GUS cua vector
pBII0I:rd294 tam nguyén liéu cho phan (ng nbi
ghép gen nhd sy xic tde cta enzyme T4-DNA
ligase. San phim lai duge bién nap vao E.coli
DHSa theo phuong phap sdc nhigt. Vector chuyén
gen tdi t& hgp pBIIOL: rd29A..DREB3 sau khi
ducc kiém tra bing cach cit enzyme han ché dugc
bién nap vao chung A. tumefaciens C58/pGV2260
bang phuong phap xung dién phuc vu cho muc
dich chuyén gen vao thuc vit.

lemlg phip chuyén gen vio thire vt théng qua
vi khuan Agrobacterium

Quy trinh chuyén gen DREB3 vio gidng thudc
la N. tabacum K326 théng qua Agrobacterum
duge tién hanh theo phuong phép cua Topping
(1998) c6 cai tién. Manh 14 thudc 14 cé dién tich
lem? dugc ngam trong dich huyén phu vi khudn
A.tumefaciens  mang  vector  chuyén  gen
pBIIO0L::rd294:-DREB3 ¢6 ODgg = 0,7 trong
khoang 10-20 phit va dugc dit [én moi trudng tao
da chor MS+1 mg/l BAP. Sau 2 ngdy déng nudi
cay, chuyén manh & sang mdi trudng chon loc
MS+1 mg/l BAP ¢6 bd sung khéng sinh cefotaxim
500 mg/l va kanamycine S0 mg/l. Sau 5 - 6 tuan,
cic choi phat trién 16t dugc ciy chuyén sang mb
truong o e MS + 0,1 mg/l NAA. Sau 3 -4 twan
cdy con ra ré va phat trién hoan chinh vén 3-4 la
that sdn sang cho ra bau tréu ; cat (1 1). Cay phat
trién véi 4-5 14 that thi chuyén ra trong trong bau
chira gia thé dudn diéu kién nha kinh.
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Ddnh_gid tinh chiu han ciia cdc dong thube ld
chuyén gen

Cac déng thude la chuyén gen dugc kiém tra
bang phuong phép PCR dé xac dinh su ¢6 mjt cia
chu tric gen chuyén rd294. DREB3. Viéc danh g1
nhanh kha nang chju han cda cic dong thude 14
chuyén gen & giai doan cdy non duoc uén banh theo
phuong phdp ciia L& Tran Binh, L& Thi Muf (1998)
Cic dong cdy duong tinh duge x\r ly khé han mét
nuée trong 10 ngay, sau dé s& duoc tudi nicde phuc
héi. Sau 10 ngay kidm tra kha niing chju han va phuc
hdy bing sir sinh trrong va phit trién cua cdy.

KET QUA VA THAO LUAN

Phin Iip, tich dong vi xic dinh trinh tr gen
DREB3
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Hinh 1. K&l qué dién di san phdm PCR khuéch dai gen
DREB3, M Thang DNA chuén 1kb, Fermentas.

Sir dyng phin mém DNAstar va trinh ty gen
DREB3 khai thic trén ngén hang gen quéc 1é voi mi
56 DQ055133.1, ching (6i da thiét ké mot cip méi
dic higu dé khuech dar gen DREB3, trong d6, trinh
fu mor xudi va mé1 nguoc duoc bé sung thém vj tri
nhin biét cia enzyme han ché BamHl va Sacl, theo
thi e luung (tng, dé phuc vu cho viéc lhlel ké vector
sau ndy. Mau 14 cia cdy diu tuong gjong Nau Cao
Biing bj gay han nhén tao dugc thu thap dé tich chidt
RNA long sb lam nguyén licu dé khucch dai gen
DREB3 bing phuong phap RT-PCR D& dim bio do
chinh x4c cao trong qué trinh tdng hop gen chang to1
str dung Pfis DNA polymerase khi thyc hién phan
(mg PCR. Ngoai hoat tinh 5°-3" polymerase xic thc

cho qua trinh polymer héa cic deoxiribonucleotide,
enzyme ndy con co kha niing doc sira (proofreading)
nh& hoat tinh 3'-5' exonuclease, giip sira chira
nhimg sai hong trén soi DNA méi 1dng hop. Két qua
dign di kidm tra trén gel agarose 0,8% (Hinh 1) cho
!héy san phdm cua phan ung RT-PCR 12 mét bang
dic higu vé1 kich thuée dung nhu dy dodn 14 gln |1
kb, chimg 16 ching 161 da phéan [ap thanh cdng gen
DREB3.

Boan gen DREB3 sau khi khuéch dai thanh cong
duoc tinh sach va non ghép vao vector tach dong
pBT va bién nap va té bao khd bién £ colt DHSa.
Két qua sing loc cac thé bién nap trén dia LB chira
khéng sinh carbenicillin 50 mg/l bing phuong phip
PCR va cht enzyme han ché cho phép khing dinh
doan gen DREB3 da duge dong hda thanh céng trong
vector pBT (khdng cdng bd) Ching 6i sir dung céc
dong nay lam nguyén ligu dé giai trinh nr gen. Két
quéd cho thdy gen DREB3 da phén l&p co kich thuée
819 bp, ma héa 273 amino acid. So sdnh BLAST
trinh ty gen DREB3 va trinh ty gen DREB3 d3 dugc
cong bd teén ngn hing gen (ma sé DQO55133.1)
cho két qua d§ twong ddng giira hai gen la 100%.

Khi phan tich trich ty amino acid cia gen
DREB3 thu duoc, chiing t8i nhan thay ¢6 viing bao
thi AP2, tis vi trf amino acid 137 dén 197, Ving nay
hoan toan tring khép vai vung AP2 cuia gen DREB3
trén ngan hang gen qudc 1€ véi clu tric 3 dai P vi
mét dai xoln gc a (Hinh 2), tvong tu viing AP2 clia
cdc gen khac thugc ho AP2/ERF Trong ving AP2
cia gen DREB3 c6 sy xvat hién ciia Valine & vj tri
14 gibng v6i 1dt ca cac gen DREB3 khac, va vi tri tha
19 1a Leucine thay vi la Glutamic acid, vj trf 37 14
amino acid Alanine cling kha bao thu. Céc vi trf V4,
Ayy c6 vai trd quan trong trong qud trinh gén véi
trinh tw DNA dfic trung trong qua trinh phién ma.

Dua vao su phan nhém céc protein thuge ho
AP2/ERF, ching 18i tién hanh phan tich va so sanh
ving AP2 cua gen DREB3 thu dugc véi cac vin
AP2 cua cac gen thuéc ho AP2/ERF, lam co s& de
thidt 13p so do cay phét sinh trén phin mém Cobalt
v6i muc d§ sai khac gitra cdc trinh ty cao nhét 1a
0,85 (Hinh 3). Két qua phan tich cho thly, gen
DREB3 ¢6 moi quan hé gan véi cac gen ZmDBPI,
GhDBP2, GmDREBb, thugc cing mdt nhanh vér
GhDBP2. Céc gen nay dugc xép vio nhém Ag cla
phan ho gen DREB (Enricoi et al., 2004, L e/ al.,
2000; Zhang er al , 2009). Nhu vay, c6 thé két luan
ring gen DREB3I thu duge la thufec nhém A4 coa
phén ho gen DREB.
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Hinh 2. Két qua phan tich trinh tu amino acid cia protein DREB3
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Hinh 3. Phan tich cay pha hé cac gen ho AP2ERF sir dung phn mém Cobalt.
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Thiét ké vector chuyén gen mang cdu tric
rd29A::DREB3

Nhu da trinh bay & trén, do trong qua rinh thiét ké
cic mbi duge ghn thém diém cit cia enzyme han ché
nén gen DREBJ sau khi dugc dong hoa & hai diu sé
mang trinh r nhin biét cta cip enzyme | BamHI va Sacl.
Diéu ndy 10 thuan loi cho vige ¢l ndi gen trong thi
nghiém tiép theo. Theo d, cic vector pBT/DREB3 va
pBII01":rd294 duge air ly déng thoi bang cap enzyme
BamHl va Sacl. Dogn gen DREB3 va vector
pBLIOT:rd294 03 loai bd gen GUS sau khi tinh sach
duge sir dung 1am nguyén lieu cho phan (mg néi ghép
duéi sy xtc tac cha enzyme T4-DNA ligase tao thanh
vector tdi t hop pBI101::rd294.. DREB3 va duot nhin
dong trong vi khudn £. coli DHSw. Vector t4i 18 hgp nay
duge khAn;, dinh bing phan mg PCR nhan gen DREB3
str dung moi d4c hiéu (khdng cong bd) va cit kiém ta
béng hai cap enzyme Bamtl va Sucl va Hinedll va Sacl.

2113 bp

819 bp

Hinh 4. Két qud cat kém wa vector tar 18 hop
pBI101 rd29A DREB3 bing cip enzyme han ché BamH|
va Sacl (1) v cdp enzyme Hindll va Sact (2), M Thang
DNA chuan 1kb, Fermentas

Két qua dién di san pham cit trén _gel aparose
0.8% (Hinh 4) cho thiy: phan ing cit bing cip
enzyme BamHi va Sacl cho hai bang DNA, trong d6
mét bang ¢6 kich thude hon 800 bp tuong img vdi
kich thuéc cia gen DREB3. Tuong tu nhu vdy, san
phdm cda phan img ct bing Hindlll va Sacl la hai
bang DNA trong d6 ¢6 mgt bang hon 2100 bp, phu
hop voi kich thudc cia céu tric rd294:. DREB3.
Nhu vy, ching (5i da thiét ké thanh céng vector
chuyén gen pBII01:rd294::DREB3. Vector nay sau
do duge bién nap vao A. tumefaciens C58/pGV 2260
bing phuong phap xung dién dé phuc vy cho muc
dich chuyén gen vao thyc vat,

Chuyén gen rd294::DREB3 vao thude 14 théng
qua Agrobacterium v buéc diu dinh gid tinh

chju han cia cic dong thudc 14 chuyén gen

Nhdm muc dich kiém tra su hoat dong cha cau
tric rd294.. DREB3, ching 16i nén hanh chuyén cau
tric ndy vao cay mé hinh thude 14 gidng K326. Két
qua chuyén gen cho thiy, sau khoang 3 wan thi
cac manh 1a bién nap da s déu moc Ién cic cym
chéi ¢ mép l4. Trong khi do. mau déi ching am
khang chuyén gen. khi dat trén moi tnrong ¢o chaa
khang sinh chon loc déu bi chét din di va hau hét
khé ng |hay hién tugng moc chdi (Hinh 5) Ti I§ 1a0
da chéi cia cic miu trong cac dot chuycn gen dat
kha cao, khodng 83%. Tir cac cum chdl, chung toi
chon 135 cdy chuyén sang mdi trudng ra ré chon loc
trong khang sinh Sau 4 (uan chang t5i thu duge 129
cdy con ra ré va phdl trién hoan chinh véi 3-4 14 thit
siin sang cho ra bu triu cat.

Tir cdc cdy thu duge, ching 161 chon ngau nhién
40 dong thudc la dé phan tich PCR sir dyng cac cap
mbi dac hiéu cho promoter rd294 va gen DREB3 va
thu duoc 21 déng chy duong tinh (khdng cong bd).
Tncp do, chung 16i tién hanh xir ly han cac dong
thuée la chuyén gen cho két qua PCR duong tinh
nhim danh gia budc dau s hoat déng cua gen
chuyén DREB3 duéi sy didu khién cua promoter
rd294 trong cdy thubc l4 chuyén gen gilp tang
cudng kha ndng chju han cia cdy. O giai doan iy
han 10 ngay. trong khi hau hét cac dong cay chuyen
gen la con xanh, thi cdy doi chimg da héo. Két qua
cho thdy kha nang chiu han cua cay chuycn gen duoc
tang cudmg hon nhiéu so véi cay déi chimg. Tuy
nhién, mirc d$ chiu han & cac dong lhuoc 1a chuyén
gen c6 su khic nhau, trong dé, dong s6 9 ¢6 kha
nang chiu han 5t nhit. Diéu nay c6 thé do gen dich
dugc chu)'en véo c4c vi tri khac nhau cioa genome
vit chi dan dén mirc do biéu hi¢n cua gen khac
nhau. Ngoai ra, mét nguyén nhén nita ciing c6 thé
din t6i hién tugng cic dong chuyén gen co kha ning
chiu han khac nhau la nhang dong cdy chi c6 duy
nhit mgt ban copy cua gen thi s& hoat dong manh
hon nhitng déng c6 nhiéu ban copy, vi 56 lugng ban
copy cang nhiéu thi cang bj irc ché hoat dong. Sau
khi tién hanh tudi nuéc rd lai 10 ngay, hau hét cac
dong thude 14 déu tuoi ror lai trong khi cay adi
chung thi khang cé kha nang phuc hdi (Hinh 6). Két
qua nay phi hgp vai mét s0 nghién ciru truée day
trén cdy Arabidopsis chuyén gen DREB3 (Chen er
al., 2009). Theo do, cac cdy chuyén gen DREB3
duge ting cudng kha nang chéng chiu vdi stress han
bang cach tich lily mét luong lon proline tr do va
duy tri lugng diép luc ¢ )4 nhiéu hon cdy khong dugc
chuyén gen.
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Miu bién nap sau 5 tudn
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Chdi ra r§ 1rén
mdi tnrong RM

Hinh 6. C4c gial doan phat tnén ¢ia manh 14 thube 14 bién nap

Cay con hoan
chinh

e ey

Hinh 6. Két qua gy han nhan tao va tudi nuéc phuc héi cac dong thuée 18 chuydn gen.

KET LUAN

Dua vao trinh ur DREB3 (DQO55133.1), ching
101 di thiét ké dugc cip moi dic hidu va khmch dai
thinh cong doan gen DREBI tir RNA tdng s cia
cdy diu tuong Keét qua phan tich vi so sanh cho
thiy. trinh wr gen DREB3 thu duoc wony (.|onn
100% voi gen DREB3 da duoc cdng bh trén ngan
hang GenBank. Dya trén cdc phin tich trinh wr
amino acid ving bao thu AP2, ching 16i d3 xdc
dimh duoc gen DREBS thude nhom A, cia ho gen
dreb Dang thoi, ching 1oi da thiét I3p thanh cong
vector chuyén gen mang cdu tric rd294--DREB3
va danh gid sy hoat dong cua cdu truc ndy trong cdy
thude 14 chuyén gen. Két qua cho thdy, cac dong
thude I chuyén gen rd294 *DREBJ3 c6 kha nang
chiu han va ph_UC héi 1ot hon so voi dong khéng
chuyen gen.
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trung thiét bi clia Phong Thi nghi¢m Trong diém
Cing nghé gen va Phong Cong nghé Té bao Thire
vat, Vien Cong nghé sinh hye.
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ISOLATION OF THE GENE ENCODING DREB3 TRANSCRIPTION FACTOR FROM
SOYBEAN AND EVALUATION OF THE ACTIVITY OF rd294::DREB3 CONSTRUCT IN

TRANSGENIC TOBACO

Banh Thi Mai Anh"", Le Thu Ngoc’, Pham Bich Ngoc’, Chu Hoang Ha’

'College of Education, Thai Nguyen Umversity
*Institute of Biotechnology, Viemam Acade

SUMMARY

Unfavorable factors of environment are currently the major

1y of Science and Technology

for ining of

development of food production for humans, in which drought and salt conditions are (wo of the most

important factors i the d p

of agriculture p

. In present, the research on plant stress

focus on 1solation and study of features of some genes related 1o the effects of unfavorable environment
Dehydration responsive element binding protein (DREB) is a rranscripion factor controlling transcription of
the genes related to drought tolerance of plants In this study. the DREB3 genc was amplified from soybean
cDNA using the specific primers designed based on the sequence of DREB3 (No DQO055133.1). Nucleolide
sequencing result showed that the sequence of the isolated DREB3 gene is 100% similar to DREB3 on
GenBank. Based on the structure analysis of DREB3 protein, we have identified the conserved domain AP2 of
the DREB gene family from the 138" 10 197" amino acid. The result of phylogenetic tree construction based on
the domain AP2 showed that the DREB3 gene belongs to group A6 1n the DREB subfamily For the purpose of
production of drought-resistant crops, the DREB3 gene was inserted into transgenic vector pBII01::rd294 and
was controlled by drought-inducible rd294 promoter. This construct was initially used 1o generate drought-
resistant transgenic tobacco plants using A tumefactens. The result of drought treatment on 21 hnes of
transgenic lobacoo showed more enhanced drought tolerance and better ability of recovery compared with

control plants.

Keywords: DREB3 gene, drought tolerance, rd294 promoter, soybean, 1obacoo
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