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KHA IVAlXIG LIEIM KET DAC HIEU VOI TRIIMH TU DRE 
CUA IMHAIXl TO PHIEIM IVIA OSDRED1A DIEU KHIEIM 

TIIMH CHIU HAIXI O LUA 
Ph?un Xuin HdiS Nguydn Duy Phuong^ 

T6MTAT 
Han, man la nhung nhan td phi sinh bpc quan trong nhit lim giam nSng suit cSy trdng. Dac bi$t, trong bdi 
canh thay doi khi hciu toan cau ban, man dang la thich thirc cho san suit ndng nghidp va li nguydn nhan 
chinh dan den tinh frang mit an ninh luoiig thuc. Cac nhin td phi^n ma dap ung ban DREB/CBF bao gom 
DREBls va DREB2s tuong tac dac hi^u vcM nhin td boat boa cis dip iing han (DRE dehydration 
responsive element/CRT - C repeat responsive element) vi didu h6a bieu hi^n ciia rit nhidu gien chiic 
nang cam iing vol dieu ki^n ban, min vi lanh er Arabidopsis. Trong nghidn ciiu niy, viing mi boa gien 
OsDREBIA duoc gin vio vector bieu hien pGEX4T dd tao ra plasmit tii to bgrp pGEX-4T- OsDREBIA 
Protein dung hop GST-OsDREBlA duoc bidu hi^n frong E<oli, chung DE3 (Rossetta) boi chit cim img 
IPTG cr nong dp 1 mM vi mire dp bidu hi^n cao nhit duc?c quan sit sau hai gio cim ung. Protein dung hpp 
dupe tinh sach bdi cot sic ky ii luc theo h^ thdng dung hpp gien GST. Sir dung kl thuit bang djch chuyen, 
da da chiing minh ducrc protein OsDREBIA tii td hpp ben ket die hieu vcM nhin td cis dip ung ban DRE 
nam frong vimg khdi dpng gien cua gien chirc ning sinh ra trong dieu kipn bat lpi moi trudng, JRC2606 
(Glutamate dehydrogienase-like proteins). 

Tir khoa; Lien kdt dac hieu, nhan td cis dap ung ban DRE/CRT, nhin tdphi€n mS, OsDREBIA protein tai 
to hop. 

LDATVANDE 

Dac diem dac trung ciia cic protein didu khien 
(nhan td phidn ma) l i cd hai vimg boat ddng 
(domain): (1) vimg hoat hoi cic protein chiic nang 
(activation domain) vi (2) viing hen ket (binding 
domain) vdi cic frat tu ADN dac hieu (cis-acting 
element) fren vimg khdi ddng gien (promoter). Vimg 
Uen kdt vdi frit tu ADN dac hieu cua cic nhin td 
phien ma tuong tic vcii yeu td cis frong vimg khdi 
ddng gien ciia hing loat cic gien chiic nang Udn 
quan den sfress, tir dd boat hoi bieu hien cua cic 
gien niy, giiip thuc vat tang cuong siic chdng chiu 
vdi dieu kidn bat loi mdi trudng (Shinozaki, 
Yamaguchi-Shinozaki, 2007; Nakashima et al, 
2009). Chi ridng trong he gien cila Arabidopsis da 
khoing 1500 gien ma hoi nhin td phien ma duc?c 
phit hien li cd Uen quan den su bidu hi^n ciia cic 
gien chiic nang dip iing ban (Riechmann, Ratcliffe, 
2000). 

Cic nghidn ciiu b miic do phin tii da chiing 
minh vai frd trung gian ciia yeu td cis trong co ehd 
boat hoi gien chiic nang dudi didu kien mdi trudng 
sfress. Yen td dip iing han DRE cd trinh tu loi bio 
thii gdm 9 nucleotit <5'-TACCGACAT-3') duc?c phit 
hidn lin diu tien trong vung promoter ciia gien 

'Vi?n Di tmyen Nong nghi?p 

rd29A (Yamaguchi-Shinozaki, Shinozaki, 1994). Bing 
kl thuat Band shift assay, Yamaguchi-Shinozaki vi 
Shinozaki (1994) da phit hien cic protein cd frong 
dich chief nhin td bio cay Arabidopsis xu li trong 
didu kien man lien ket dac hieu vcM truih tu DRE vi 
dat ten protein niy li "nhan td hen kdt DRE 1" 
(DREB-1). Cic protein dang niy sau dd duoc xdp 
chung vio mdt nhdm, goi li nhan td phien ma DREB. 
Sau dd, rit nhidu nghidn ciiu tidp theo da chiing 
mmh trinh tu DRE cd lidn quan den phin iing dip 
ling sfress ciia thuc vit, theo ci hai con dudng phu 
thudc vi khdng phu thudc ABA (liu et al., 1998; 
Dubouzet et al, 2003). Yeu td cis niy cd vai frd rit 
quan trpng ddi vdi su bieu hien ciia gien rd29A frong 
didu kidn sfress nhu ban, man vi lanh (Saleh et al., 
2005). 

Cic nghidn ciiu sau niy da phit hien them yeu 
td dip ling lap lai C - CRT (C-repeat responsive 
element) vdi frinh tu loi 5'-CCGAC-3', nim frong 
viing didu khidn gien ciia cic gien cim iing dieu kien 
ban 6 Arabidopsis (Saleh et al, 2005). Trinh tu niy 
tuong tu yeu td DRE, tham gia qui trinh khdi ddng 
hing loat gien chuc nang lien quan den dieu kien 
lanh. Trinh tu CRT vi yeu td dip iing nhiet do thap 
LTRE Oow-temperature responsive element) da duoc 
phit hidn nim trdn viing didu khien gien ciia mot sd 
gien cam iing vdi didu kidn lanh cua Arabidopsis nhu 
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kinl, kin2va rabl8, ngoii ra cdn phit hien tham gia 
vao qui frinh didu hoi hoat dong ciia gien BNllSvk 
WCS120 cua Brassica napusvk lua mi (Baker, 1994; 
Ouellet etal, 1998). Cic ydu td cv.sniy tham gia vio 
con dudng dieu hoi boat dong gien khcing phu thudc 
ABA trong didu kidn hanh va ban o A'abidopsis. Tuy 
nhidn, mot sci nghidn cOni cung da chung minh ydu td 
DRE/CRT cd tham gia vao con ducmg didu boa boat 
ddng gien phu tiiudc ABA (Haake et al, 2002). Vi 
du, yeu td DRE2 nim frong promoter rablVco lic-ii 
quan den cic dap iing vcii sfress phu thudc ABA cua 
ngd cd trinh tu loi dac trung 5'- ACCGAC-3'. duĉ c 
phat hien td bio phoi vi la (Busk etal. 1997). Ydu td 
cis DREl (5'-ACCGA&3') cung d u ^ xic dinh cd mat 
frong promoter rabl7 va tham gia vao con ducmg 
didu boa hoat ddng gien dip ung sfress phu thueic-
ABA ci te bio phoi, nhmig khcing co b td bio sinh 
duong (Busk etal. 1997; Busk, Pages. 1998). 

Trong mdt nghien ciru trudc diy, chiing toi da 
phin lap dugc gien OsDREBIA tir thu vien AcDN 
ciia gidng lua Mdc Tuyen bing ki tiiuat PCR sii dung 
thu vien AcDN chiu ban vi cap mdi dac bidu. 
OsDREBIA li mdt nhan td phien ma tham gia didu 
hda boat ddng ciia cic gien chiic nang bidu hidn 
frong dieu kidn ban, man vi lanh 6 liia vi da dupe 
chiing minh cd vai trd lim tang cudng khi nang 
khing han frong cay liia chuyen gien. Trong nghidn 
ciiu niy, da tidp tuc tidn hinh nghidn ciiu kha nang 
Udn kdt dac hieu cua protein tii td hpp OsDREBIA 
vdi frat tir DRE (CGGCCGAC) nim frong viing khoi 
ddng gien cOia gien chiic nang sinh ra frong dieu kien 
bit loi mdi frirdng, JRC2606 (Glutamate 
dehydrogienase-like proteins). 

L VAT UEU VA PHUONG P H A P NGHIEN CUU 

1. Nguydn Udu 

Ngudn gien OsDREBIA dugc cung cip boi 
nhdm nghidn ciiu thudc Phdng Benh hoc Phin tii 
Thuc vat Vidn Di truydn Ndng nghidp. Cic thi 
nghidm nhin ddng, bidu hidn vi tinh sach protem tii 
td hgp OsDREBIA dugc tidn hinh tai Bd mdn Bdnh 
hgc Phin tii Thuc vit; cic thi nghidm dinh diu 
phdng xa vi bang dich chuyen dugc tien hinh tai 
Phdng Thi nghidm Sinh hgc Phan tii Thuc vat -
Trung tam Ky tiiuat Gien vi Cong nghd Sinh hgc 
Qudc te. Cic cap oUgo mang trit tu DRE vi cic hoi 
chat sOr dung ti-ong bidu hidn, tinh sach protein tii td 
hgp vi xic dinh diem bim dac hidu ciia nhin td 

phidn ma OsDREBIA tii td hct^ dugc dat mua cii; 
cic hang: Sigma, Pharmcia, Promega, Clontech... 

2. Phuong phip 

//. 77;/c''? ke vi dinh ddu phdng xa P^ cho trinh ti 
ADN dich 

Trmh tu ADN dich li hai cap oligo cd chieu dai 
50 nucleotit chiia vi khdng chira trit tu DRE tren 
viing khdi dgng gien JRC2606 duĉ c dinh dau boi 
chit ddng vj phdng xa phdt pho 32 sir dung Klenow 
fragment ADN polymeraza de phuc vu cho thi 
nghiem xac djnh khi nang lidn ket dac hidu cua 
protem tii td hgp. Phin Omg dinh dau phdng xa ducjic 
thuc hidn theo bd kit va quy frinh cua Hang 
Pronu'ga. 

b. Biiu hien vi tinh sach protein tii td hop 
OsDREBIA 

Phin frinh tu ADN ma hda gien OsDREBIA 
duoc gin vio vector bieu bidn pGEX-4T thdng qua vi 
tri enzym gidi ban BamW I bcii enzym T4 ligaza. San 
pham phan ung gin dugc bien nap vio td bio E. coli 
chiing DE3 (Rossetta) khi bien vi ciy trai frdn moi 
trudng chgn lgc cd bd sung chit khing sinh 
ampicihn (100 pg/ ml). Ky tiiuat colony PCR sir dung 
cap mdi T3/T7 vi giii frinh tu dugc tidn hinh de xac 
dinh su gin xudi chidu ciia trinh tu ma hda gien 
frong vector bieu hien. Meit khuan lac duong tinh 
dugc nuoi cay lic qua dem frong mdi trudng LB co 
bd sung 100 pg/ ml ampicilin vi nghidn ciiu bieu 
hien protein tii td hgp dugc tidn hinh bing chit cam 
img IPTG vdi cic ndng do 0,5 mM va 1 mM; bieu 
hien frong 1, 2 gio; or 37''C. Protein tii td hgp GST-
OsDREBlA dugc tinh sach bing sic ky ii luc 
Glutatiiione Sepharose 4B theo quy trinh ciia Hang 
Pharmacia (GSTGiene Fusion System). 

e. Ki tiiuit phin ti'ch bing dich chuyen (BAND 
shift assay) 

Kl thuit phin tich bang dich chuyen dugc tien 
hinh tiieo sd tay phong thi nghidm (Sambrookn, 
Russell, 2001). Vd nguydn tic, tdc do di chuyen cua 
ADN sgi ddi frong didn trudng phu thugc vio kich 
thuoc. ciu tnic phin tii vi hidu dien tiie. Trong thi 
nghidm xic dinh kha nang lidn kdt dac hidu ciia 
protein tii td hgp vdi trinh tu ADN dich, mau protein 
dugc u vdi ADN trudc khi dugc didn di frdn gel 
polyacrylamit. Ndu ADN Uen kdt voi protein, tdc do 
di chuydn trdn gel se cham hon so voi tdc do di 
chuydn binh thudng. Dua vao su thay ddi vi tri ciia 
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bang ADN frdn gel dd xic dinh khi nang lien kdt vdi 
ADN ciia protein tii td hgp. 

Dung dich protein tii td hgp tinh sach dugc ii 
trong ddm BS (promega) b nhidt do phdng trong 
10 phiit, sau dd bd sung 1 pl ADN da dinh diu 
phdng xa ^̂ P vi tidp tuc ii 20 phiit. 1 pl loading dye 
dugc bd sung vio hdn hgp truoc khi didn di trdn 
gel polyacrylamit khdng bidn tinh 10% trong ddm 
TBE. Ban gel sau khi didn di dugc phoi nhidm trdn 
film X-quang trong 1 h, sau dd phin tich kdt qua 
bang he thdng miy chup anh phdng xa. 

ia.KETQUAVATHAOLUAN 

1. Thidt kd vi dinh diu phdng x?i trinh ti; ADN 
dich cua nhdm nhin td phidn mS DREB 

Tien hinh smh tdng hgp hai cap oligo cd frinh tu 
bd sung tuong iing vcii hai doan ADN cd chieu dii 50 
nucleotit frdn vimg khdi ddng gien cua gien chiic 

nang sinh ra trong didu kidn bit Igi mdi trudng 
JRC2606 o Ilia lim trinh tu dich cho thi nghidm bang 
dich chuydn. Cap thii nhat chira frinh tu ADN dac 
hidu cua nhdm gien DREB (CGGCCGAC), cap tiiii 
hai cd trinh tu nhu cap thii nhit nhung trinh tu ADN 
dac hidu ciia nhdm gien DREB da dugc thay ddi. Cap 
oligo thii nhit dugc pha loang vi frgn ddu dim bio 
mdi oligo cd ndng dd 10 pmol frong 50 pl,TE buffer. 
Dung dich chiia 2 oligo cd trinh tu tuong ddng dugc 
dun sdi 5 phiit sau dd cho giim nhidt do tir tir ddn 
nhidt dg phdng dd hai oligo gin kdt lai vdi nhau theo 
nguydn tic bd sung tao ndn doan ADN cd chidu dii 
50 nucleotit chiia frit tu ADN dac hidu ciia nhdm 
gien DREB. Cap oligo thii hai cung dugc tidn hinh 
nhu cap thii nhit dd tao ndn doan ADN cd chidu dii 
50 nucleotit nhung khdng chiia frit tu ADN dac hidu 
cua nhdm gien DREB, sir dung nhu ddi chiing im 
(hinh 1). 

5 -AGCCAAACGCAGCC<?<;CCC.4CCTCCTCCCGTGCCTTCCTCCTCGATCCCC-3' 

3'-T C G G T T T GCGTCCCCCCCC JGG AGGAGGGCACGGAA(3GAC3CiACjCrACX3<jG-3' 

(A) 

5 • -AGCC AA ACGC AG C r . A ^ TTA rCCTCCTCCC G T C J C C T T C C T C C T C G A T C C C C - 3 ' 

3 -TCGGTTTGCGTCC4 TTAA r.4GG AGG AGGGCACGGAAC3CiACjGAGCrACXKX}-3' 

(B) 

Hinh 1. Trinh tu c ^ oligo dich 

A- Trinh tu ADN dich chua tiinh tu loi DRE: CCGGCCGA 
B: Trinh tu ADN dich khdng chua tiinh tu ldi DRE: CTAATTAT 

Dinh dau hai doan ADN sgi khudn bdi chat 
ddng vi phdng xa phdt pho 32 sur dung Klenovir 
fragment ADN polymeraza vi dugc tidn hinh nhu 
sau: sii dung 100 ng mdi doan ADN sc?! khudn frong 
5 pl TE buffer, ii b nhidt do 65 °C trong 5 phiit rdi 
giam nhidt do tir tir ddn nhidt do phdng. Bd sung lpi 
0,5 mM dATP, lpi 0,5 mM dCTP, lpi 0,5 mM dTTP, 
7 pl H2O, 2 pl lOx klenow buffer, 2 pl lOx klenow 
buffer, 1 pl klenow ADN polymeraza vi 2 pl {a-
'2p}dGTP. U hdn hgp phan img o 37OC ti-ong 30 phut 
sau dd tidn hinh loai bo a-̂ P̂ du thira bing cot lgc 
gel. Doan ADN dugc dinh dau bdi a-̂ P̂ dugc su 
dung nhu sgi khudn trong phan iing bang dich 
chuydn. 

2. Bidu hidn vi tinh s^h protein tii t6 hgp 
OsDREBLA 

Vector tii to hgp pUClG-OsDREBlA mang tiinh 
tir ma hda gien OsDREBIA gidi han hai diu boi vj tri 
enzym gidi han BanM. I cung vdi vector bidu hidn 

pGEX-4T dugc xu U vcM enzym gidi ban BanM I de 
tao 2 doan ADN mach thing chiia 2 diu dinh cd vi tri 
nhan biet ciia BanM I. Doan ADN mach thing 
vector bidu hidn pGEX4T dugc xir U vdi CIAP theo 
quy trinh ciia hang Promega di khii gdc phdt phit 6 
diu 5' ciia sgi ADN nhim loai bd khi nang tu ddng 
vdng. Cic sin pham cit gicM ban sau dd dugc tinh 
sach bang cdt Gienelutd"^ Minus Etbr ciia Hang 
Sigma dd loai bo cic bang ADN khdng dac hidu vi 
cic thinh phin phu ciia phan iing cit gidi ban cdn 
lan frong sin pham (hinh 2A). Phan iing ghep ndi 
gien OsDREBIA vio vector bidu hidn dugc thuc hien 
nho enzym T4 ligaze 6 16°C, qua ddm. San pham 
phan ling dugc bidn nap vio te bio E. coli chiing 
DE3 (Rossetta) khi bidn vi cay trai frdn mdi trudng 
chgn lgc cd bd sung chat khing sinh ampicilin (100 
pg/ml). 

Dd kidm tra su cd mat ciia gien OsDREBIA 
trong thd bidn nap, mgt sd khuan lac dugc chgn ngau 
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nhidn vi kidm tra bing PCR sCr dung cap mdi vector 
T3/T7. Theo ly tiiuydt, ndu doan gien OsDREBIA 
gin vio vi tii BamY\. I ti-dn vector bidu hidn pGEX4T 
thi sin pham PCR tiiu dugc sd li mgt doan ADN cd 
kich thudc 1020 bp, bao gdm ca doan gien 
OsDREBLA (720 bp). Kdt qui didn di sin phim PCR 
trdn gel agaroza 1% cho tiii'y sin phim PCR tii cic 
khuan lac 1 vi 2 cho mdt bang ADN duy nhit cd kich 
thudc khoing 1020 bp, dung vdi kich thudc tinh toin 
li thuydt, chimg td phin ma hda gien OsDREBIA da 
dugc gin vio vector pGEX-4T tao plasmit tii td hgp 
vGE^-^T-OsDREBlA (hinh2B). 

M 1 

mmA'Mit 

Z i 

1 Jr'mU 

H 

Hinh 2. Anh didn di sin phim cit gidi ĥ n vi sin phim 
PCRkhuin lgc mang gien OsDREBIA 

A Gidng M: Thang ADN chuan 1 kb; giing 1: 
pUC19-0sDREBlA cdt BamH L; giing 2: : pUC19-
OsDREBlA nguyin ban; gidng M: Thang ADN 
chuan Ikb; gidng 1 3: sin pham PCR tu khuan lac 
sdi-3. 

Da lira chgn khuin lac duong tinh sd 2, tidn 
hinh tich chidt plasmit vi giai trinh tu theo phuong 
phip ciia Sanger vi cdng su bing miy dgc trinh tir tir 
dgng ABI 3100 dd khing dinh su cd mat vi gin xuoi 
chidu ciia gien OsDREBIA trong vector tii td hgp. 
Kdt qui giii trinh tir cho tiiiy gien OsDREBIA da 
dugc gin xudi chidu vio vector bidu hi^n tii td hgp 
pGEX-4T OsDREBIA (^vnhZ). 

Td bao mang vector tii td hgp duĉ c nudi cay qua 
ddm frong mdi trudng LB cd bd sung chit khing 
sinh vi bidu hidn protein tii td hgp bing chit cam 
ling IPTG vcii cic ndng do 0,5 mM vi 1 mM, bidu 
hidn frong 1, 2 gid', ci 37"C. Td bio dugc sidu im d̂  
phi ming vi djch chidt dugc thu lai de kidm tra miic 
dg bidu hidn ciia protem tai td hgp OsDREBL'̂ -GST 
frong djch chidt td bio bing didn di frdn gel 
polyacrylamit bidn tinh (SDS-PAGE). Gien 
OsDREBIA (ma hda 240 axit amin, tuong duong 
vdi 27 kDa) sau khi dugc dua vio vector bidu hien 
pGEX-4T sd nim ndi tidp vcii trinh tu ma hda cho 
protein GST (25 kDa), vi vay khi bidu hidn frong te 
bio vi khuan se bieu hien thinh mdt protem dung 
hgp cd khdi lugng khoing 52 kDa. 

• i^ - o 3 0 •• 5 i»^ 6 0 7 0 SO v iOC 1 1 J X2< 

A < . - r ^ : t . A ( ; i x . - ^ ' c c u u ; c i rce.\;*.-*c..c-J .-t-CCCiCUO A-.:-._^jr A.K oc -ccuc .* . -> ; i -v ; j -^ -*x . :-.:•..':;-i CC 
\i." - •*'.•• 2 r > 3 j i c - ' io 2>o .'-i^ 

AM^M^v'w^yj^ 
r«3CCTCCCcc;.:s::ccccccrx:cT.";cA':'-;cTC i'Ci-crrc'i'.-c-urr-T • r;t:"i,.:j\cc 

" ' ' ' ' ' ^-o 3:̂ 0 11.. j«o zc->Q y 

mhhki\^ 
"•• •'••'• 1 " J *tn J j j < < „ , - , o 4 t o ^ 9 0 

- ' " • " ' • •''•" '''0 MIO i » 0 , ; 0 . ; t l O «?S 

Hinh 3. K t̂ qui giii trinh tv gien OsDREBBLA trong vector bî u hi$n pGEX-4T 
Kdt qua kidm fr-a su bidu hidn ciia protein tii td (hinh 4A, gidng 2). Khi sii dung dich chidt td bao 

hgp OsDREBLAGST ti-ong dich chidt td bio bing niy, da tidn hinh tinh sach protein tai td hgp bing 
didn di fr-dn gel polyacrylamit bidn tinh (hinh 4A) cho sic ky ii luc Glutathione Sepharose 4B. Dung dich 
thay dich nudi cay c6 bd sung 1 mM IPTG vi ii fr-ong thu dugc sau tinh sach dugc xu li qua buoc tham tich 
2 gidr cd miirc dd bidu hidu protein tii td hgp r5 nhit dd loai bo cic thinh phin mudi lan cdn du va didn di 
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kiem fra frdn gel polyacrylamit bidn tinh. Kdt q u i thu 

dugc cho thay da thu dugc mdt bang protein duy 

nhat cd kich thucic khoang 52 kDa diing vdi kich 

thucic tinh toin li thuydt (hinh 4B). 

I 2 3 4 M 1 M 2 

«4}kOa 

»30kDa 

___<•# M44li0i 

«7kO* * 

«tkO« • 

45kO« * 

30kDa • 

14.4 kOa , 
ff"** 

A B 
Hinh 4. Anh didn di fr-dn gel SDS-PAGE protein t i i t6 

hgp OsDREBLA-GST 

A. Gidng M: Thang protein chuin; giing 1-4: 
dich chidt te bio; gidng 1, 2: cam ung vdi IPTG 1 mM 
tiong I gid, 2gid, gidng 3, 4: cam ung IPTG 0,5mM 
tiong 1 gid, 2 gid. 

B. Gidng M: Thang protein ehudn; gidng 1: dich 

chidt te bio; gidng 2: OsDREBIA tai td hpp tinh sach 

qua cdt Glutatiiione Sepharose 4B. 

3. Dinh g i i kha nang Udn kdt dac hidu cua 

protein OsDREBLA ti i td hgp vdi frinh tir dich 

Theo ket q u i nghidn ciiu da cdng bd ve nhdm 

nhin td phidn ma DREB o Arabidopsis, nhdm nhan 

td phien ma niy Udn ket dac hidu vcM mdt trinh tu 

ADN dac hidu DRE n i m frdn promoter ciia gien 

chirc nang, cd tiinh hi loi l i CGGCCGAC. Trong 

nghidn ciiu niy, da su dung kl thui t bang dich 

chuyen de chiing minh kha nang b i m dac hidu ciia 

nhin td phien ma OsDREBIA o liia vdi trinh tu dich. 

Dung dich ADN dich da d inh dau phdng xa phdt pho 

32 dugc ii vdi dung dich protein t i i td hgp frong ddm 

BS frong 20 phiit dd thuc hidn ph in iing Udn ket. Sin 

pham phin iing sau dd dugc didn di kidm fra frdn gel 

polyacrylamit khdng bidn tinh 12%. Theo tinh toin U 

thuyet, neu protem t i i td hgp Udn kdt vdi frinh tu 

ADN dich, khi dugc didn di trdn gel polyacrylamit, 

lim bang ADN se dich chuydn cham hon so vdi 

bang ADN khdng cd protein b i m vio. 

Ket qua didn di thu dugc cho thay khi cd mat 

protein OsDREBLA tai td hgp fr-ong hon hgp, ADN 

dich di chuyen cham hon (hmh 5, gidng 3 7) frdn 

gel polyacrylamit 12% so vdi ddi chiing i m l i hdn hgp 

khdng bd sung protein OsDREBLA (hinh 5, gidng 1). 

Kdt qua niy chirng td OsDREBLA da Udn ket vdi 

trinh tu ADN dich v i l im cham tdc dg di chuydn cua 

ADN trong didn trudng. Trong khi dd, vdi hdn hgp 

da dugc u trudc vdi protein t i i td hgp OsDREBLA 

nhung sir dung ti-inh tii ADN dich da thay tiid frit tii 

loi CGGCCGAC bang TAATTATC (hinh 5, gidng 2), 

bang ADN van di chuydn nhanh nhu trong phan img 

ddi chiing am (hinh 5, gidng 1), chiing td nhin td 

phidn ma OsDREBIA tii td hgp khdng lidn kdt voi 

frinh tu ADN thay thd. Cic kdt qu i niy chimg td 

protein OsDREBIA tii td hgp cd kha nang lidn kdt 

dac hidu vdi frinh tu ADN cd frit tii l5i CGGCCGAC. 

4 ^ fiSliillrtl^ 

Hinh 5. Didn di trdn gel polyacrylamit 12% dinh gii 
khi nang bim cua protein OsDREBIA Idn vimg 

ADN d$c hidu aia nhdm gien DREB 
Giengl: Ddi chdng im khdng cd protein OsDREBIA 
(ddi chung im); gidng 2: Hdn hpp OsDREBIA vi spi 
khudn ADN khdng chiia vimg ADN die hiiu; gidng 3 
- 7: Hdn hap OsDREBLA vi sai khudn ADN chua 
vung ADN die hiiu vdi cic nong dp tuong lingli 50 
ng, 100 ng, 200 ng, 300 ng vi 500 ng. 

IV. KET LUAN 

Phin ma hda gien OsDREBIA da dugc g in 

vio vector bieu hidn gien pGEX4T theo diing khung 

dgc mo tao plasmit t i i td hcpp \t(jY^-^-OsDREBlA 

v i bieu hidn thinh cdng frong vi khuan E. coh chung 

DE3 (Rossetta). Ket q u i bidu hidn protein tii td hgp 

OsDREBLA-GST frong dich chidt te b io DE3 cho 

thiy dich nudi cay dugc c im iing bdi 1 mM IPTG v i 

nudi frong 2 gio cd muc do bieu hidu protein t i i td 

hgp cao nhat. Kdt q u i tinh sach protein t i i td hgp 

OsDREBLA-GST tii dich chidt td b io b ing cdt s ic ky 

i i luc Glutathione Sepharose 4B cho thay mdt bang 

protem duy nhat cd kich thudc khoing 52 kDa - diing 

vcM kich thudc tinh toin li thuydt da dugc tinh sach. 

Protein OsDREBIA t i i td hgp cd kha nang 

Udn kdt dac hidu vcii yeu td d ip iing ban DRE cd t r i t 

tu loi CGGCCGAC n i m trong viing khdi ddng gien 

cua gien chiic nang sinh ra trong dieu kidn b i t Igi 

mdi trudng, JRC2606 (Glutamate dehydrogenase-like 

proteins). 

Ldi cim on: Cdng trinh hoin tiiinh vdi su giiip 
dd tii chinh ciia Viin hin lim Khoa hpc The gidi thu 
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SPECIFIC BINDING ACnVTIYTO DRE SEQUENCE OFTRANSCRIPTIGN FACTOR 
OSDREBLA INVOLVED IN DROUGHT TOLERANCE IN RICE 

Pham Xuan Hoi, Nguyen Duy Phuong 
Summary 

Drought and saUnity are among the most important abiotic sfress factors Umiting food production. In the 
context of climate change, drought & high-salt are chaUenges in agricultiu^ production and the main 
reason for food insecurity. DREB/CBF (dehydration-responsive element-binding protein/C-repeat-binding 
factors (CBFs) fr-anscription factors including DREBls and DREB2s specifically interact witii tiie DRE/CRT 
c/s acting element and control the expression of many sfress-inducible genes in Arabidopsis. In tills study, 
codmg sequence of OsDREBIA was cloned in expression vector pGEX4T to get a recombinant plasmid 
PGEX4T- OsDREBIA Fusion protein GST-OsDREBIA was over-expressed in Ecoli, sfrain DE3 (JRossetta) 
by IPTG (1 mM) induction and maximum level of expression was observed after two hours of induction. 
Purified protein, GST- OsDREBL\ was donned using Glutatiiione Sepharose 4B arccording to GST Gene 
Fusion System. Using band shift assay, we determine tiiat purified recombinant protein OsDREBLA bound 
specificaUy to DRE sequence localised on promoter of sfress inducible gene, JRC2606 (Glutamate 
dehydrogenase-like proteins). 

Keywords: Specitic binding activity, DRE/CRT, transcription fyctor, OsDREBIA recombinant protein 
Ngudi phan bi^n: PGS.TS. Ng6 Xuin Binh 
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