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TOM TAT: De phyc vy myc dich nghifin ciiu miic d§ bidu hi?n trong ciy chuyen gen ciia gen ma nhin td 
phien ma NLI-IF (Nuclear LIM Inleractor-Interaeting Factor) lifin quan tdi kha nSng dap ling han o liia 
cung nhu nghien curu kha nang bam d§c hi?u vdi ADN in vitro cua NLMF, chiing toi da bidu hien va tinh 
sach protein NLI-IF tii to hpp trong vi khuin E coli chiing DE3, Trinh ty ma hda NLI-IF c6 kich ihudc 
1,3 kb trong vector nhan ddng pGEMT/NLI-IF dupe cftt ra vi dua vio vector bieu hi?n pET28a t?J vj tri 
EcoRl v i A7iol. Vector tii td hpp pET28a/NLI-IF dupe bien n?p vao te bao Escherichia coh Rossetla, 
Protein co NLI-IF kich diudc 52 kDa dupe bifiu hi?n t^i uu d dieu ki?n nudi ciy t̂  bio 20''C, nfing dd chal 
cam ling IPTG 0,1 mM trong thdi gian 5h, Sit dyng cgt sic k^ ai lyc Ni-NTA c6 kha nang tao lien ket 
gi&a phiic hpp Nickel va duoi His-Tag cua protein dung hpp, chung tdi d3 tinh sach dupe NLI-IF tii td 
hpp tir dich chiet te bao. Protein tinh s?eh lifti kct d$c hi?u vdi khang thfi anti-His-tag trong tlii nghiem lai 
thim taeh miln djch (Western Blot). 
7i> khoa- Escherichia coh. chju han, nhan td phien ma, NLI, protein lai Id hpp, vector bieu hi?n. 

MGfDAU 

Hudng nghien ciiu ve stress th\rc vat tren 
thS gidi hien nay dang tap trung vao vi?c phan 
lap va nghien ciiu dac tinh mdt tap hpp day dii 
cac gen lien quan den bat loi mdi trudng v i mdi 
lien he giira cac bat Ipi man, han va nhiet dp. 
Hang tram gen dupe c i m ung trong cac dieu 
kien b i t Ipi khac nhau va san pham ciia cac gen 
cam ling vdi dieu kien bat loi duoc chia lam hai 
nhdm: (1) nhdm cac protein chiic n ing giiip 
thuc vat chdng lai bat Ipi ciia mdi trudng va (2) 
nhdm cac protein dieu khien lam nhiem vu dieu 
hda bieu hien gen v i truyen tin hieu trong qua 
trinh dap ling dieu ki?n bat Ipi. Cac nhan td 
phien ma thudc nhdm thii hai va la hp gen Idri 
[10]. Gin day, rat nhieu nghien cihi v l nhan td 
phien ma dupe thuc hien tren cay md hirJi 
Arabidopsis va cac loai thuc vat khac da chiing 
minh vai trd quan trpng cua chiing trong qua 
trinh di6u hda phan ling cua th\rc vat trong cac 
didu kien b i t loi mdi tnidng. Thuc nghiem da 
chiing minh, su bieu hien ciia cac nhan td phien 
ma kich hoat su bi lu hien ciia r i t nhieu gen 
chiic nang, dieu nay lam tang cudng kha nang 
chju han d thuc vat. Vi vay, cac nghien ciiii ve 
cac gen ma hoa nhan td phien ma lien quan den 
tinh chju han dang trd thanh dinh hudng nghien 
curu d iy tigm nang trong vipc chpn t^o gidng 
chiu han. 

D ie diem dac trung ciia cac protein dieu 
khien (nhan td phien ma) la cd hai vung hoat 
dpng (domain): (1) viing hoat hoi cac protein 
chiic nang (activation domain) va (2) viing lien 
ket (binding domain) vdi cac trat tu ADN dac 
hieu (cis-acting element) tren viing dieu khien 
ciia gen (promoter). Dua v io dac tinh bam 
ADN, ky thuat sang Ipc phep lai don trong te 
b i o nam men dupe hlnh thinh de phan lap cac 
nhan td phien ma. Nhan td phien ma dau tien 
(OLF-1) dupe phan lap bang ky thuat sang Ipc 
phep lai don trong te bao nam men [15] va ngay 
lap tuc trd thanh phuong phip d iy tiem nang 
trong viec phan lap cac gen ma hda cac protein 
cd kha nang bam ADN [16]. 

CJ thuc vat, trai tu ADN dac hieu ABRE 
(ABA responsive element - ydu td dap ung 
ABA) cd trinh tu loi la ACGTGGC lin dau tien 
dupe phat hien trfin viing didu khien gen Em a 
Ilia mi [4], Hai nhdm protein didu khien qua 
trinh phien ma AREB/ABF b i m vao trat tu 
ADN dac hieu ABRE tren cac viing dieu khien 
gen v i boat hda s\r bidu hien cac gen chuc nang 
hen quan <3en khang han [3, 14]. Tidp theo, trat 
tu ADN d?ic hieu DRE/CRT (Dehydration 
Responsive Element/C repeat - yeu td/doan C 
lap lai d i p irng ban) cd trinh tu loi l i 
A/GCCGAC, dupe phat hien tren viing di6u 
khiln gen RD29 d Arabidopsis [16] va sau nay 
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dupe phit hipn tren rit nhicu do^n di^u khi^n 
gen ciia cac gen chirc ning bieu hi§n trong dieu 
kî n h^n, milin. l̂ nh [2, 5, 12], Cic gen dieu 
khien qui trinh phien mS thudc nhdm AP2 
(APETALA2)/cthylcnc-rcsponsivc element-
binding factor (ERF) bim vio tr|t Ur ADN d$c 
hieu DRE va dupe d^t t6n li DREBl/CBF v^ 
DREB2 [6], Tr(H tv ADN d?c hî u MYC vi 
MYB cd trinh t\r I5i li CANNTG (MYC) vi 
CA'AACNA/G (MYB), dupe phit hî n tren 
\auig khdi dpng gen RD22. Cic nhfin td phien 
mi M\\\C vi AlMYB bam vao ir^t ty ADN 
d5c hieu MYC va MYB vi hô it hoi bî u hi$n 
gen chiic ning lien quan den chju h^n [1]. Tr^t 
t\r ADN die hî u nhdm gen NAC cd trinh t\i Idi 
la CATGTG, dupe phat hign iti-n viing khdi 
dpng gen ERDl Ba nhan to phien ma hp NAC 
li ANAC019. ANAC055 vi ANAC072 bam vao 
tr^l ty die hicu nhdm NAC tren viing khdi d§ng 
gen chiic ning va ho^t hda bi^u hî n cic gen 
nay [13]. Trong mpi nghien cim khic, Tran et al 
(2004) [12]. da phan lap dupe mpt gen ma hda 
nhan td phien ma lien ket dac hipu vdi mpt trinh 
tu dich tuong dong vdi trinh t\r 14 bp nim trong 
promoter ciia gen RPSI, cd ten li trinh t\f 
ZFHDRS (zinc finger homeodomain 
recognition sequence). Nhan td phien m3 nay 
hoat hda mpt so gen cam ling vdi dieu ki^n 
stress vi lam tang khi ning chdng chiu stress 
ctia cay chuyen gen [14]. 

Gan day, sii dung ky thuat sang Ipc phep lai 
don trong te bao nam men vdi trinh ty dich cd 
chieu dai 50 nucleotid chua tr|t ty DRE tren 
viing khdi ddng gen JRC2606, chiing tdi da 
phan lap dupe gen ma hda nhan to phien mS 
OsRap2.4B ttr gidng Iiia Japonica [8]. Trong 
mpt nghien euu khic, chiing tdi thiet ke thu vi?n 
ADNc tir ARN tdng so cua giong liia Niponpare 
da xu ly han va phan lap dupe gen NLI-IF! 
(Nuclear LIM interactor -interacting factor), mi 
hda cho mpt protein trung gian nim trong phirc 
hpp lien ket protein-protein, thupc hp nhan lo 
phien ma LIM, tham gia dieu hda qua trirJi 
phien ma bang phuong phip sang Ipc ph^p lai 
don trong td bio nim men [7]. Ket qua phan 
tich cay liia dai (wide type) bing Northern blot 
va RT-PCR da chiing td gen NLI-IF Xing cudng 
bieu hien trong dieu kien stress (mSn, l^nh, mat 
nude va nhiet dp cao). Cac thi nghi?m lai phan 

tti in vivo trong t^ bio nam men ciing cho thay, 
protein NLl-lF cd khi ning lien ket d3c h i ^ 
vdi trinh ty ADN dich nim trong trinh ty ciia 2 
promoter JRC0528 vi JRC0332 (sd li?u chua 
cdng b6). Trong nghien ciiai n^y, chiing tdi lien 
hinh bieu hi$n vi tinh sach protein tai td hpp 
NLl-lF trong t^ bio vi khuin E. coli de su dyng 
cho nghiSn cim xic djnh khi ning tuong tic vdi 
trinh ty ADN dich in vitro ciia NLI-IF, ddng 
thdi phyc vy myc dich t^o khing the da ddng 
khing NLI-IF, dCing cho nghien cim bieu hî n 
ciia NLI-IF trong cac thi nghiem phSn tt'ch cay 
chuycn gen NLI-IF. 

PHUONG PHAP NGHIKN COU 

V$l lifu 

Trinh ly mS hda nhan t6 phifin m3 NLI-IF 
di dupe tach ddng giit trong vector pGEMT. 

Chiing vi khuan E. coli Rossetta do Trung 
lam Kl thuat Di truym ya Cdng ngh? Sinh hpc 
Quoc te (An Dp) cung cap. 
Phvo^g phdp 
Thiet ke vector bieu hifn pET28a/NLI-JF 

Vector tai to hpp pGEMT/NLI-IF vi vector 
bieu hi^n pET28a dupe xii h' ddng thdi vdi 
EcoRX va ATioI. Trinh ty ma hda NLI-IF vi 
dupe ghcp ndi vao vector bieu hipn nhd enzyme 
T4 Ligase. 
Bieu hifn va tinh s^ch protein NLI-IF 

Vector tai td hpp pET28a/NLI-IF dupe 
bien nap vio te bao E. coli Rossetta bing 
phuong phap soc nhiet, chpn Ipc tren mdi 
trudng chiia kanamycin 50 pg/ml, 
chloranq)henicoI 34 pg/ml. NLI-IF dupe bieu 
hi$n vdi dieu ki|n nudi cay te bao d 28''C va 
37T, trong thdi gian 3 h va 5 h, cd bd sung chit 
cim ung IPTG ndng dp 0,5 mM va 1,0 mM. 
Protein tai td hpp NIL-IF dupe tinh sach bang 
cpt sic ky ai lyc Ni-NTA (Invitrogen), sii dyng 
dpm day cpt chiia Imidazol ndng dp 20 mM, 
100 mM, 200 mM va 500 mM. Protein tinh sach 
sau khi tham tach loai muoi bang ming 
cellulose dupe bao quan d -20°C de su dung cho 
cac thi nghipm tiep theo. 
Tham tdch mien djch (Western blot) 

Protein sau khi di?n di tren gel SDS-PAGE 
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dupe dien chuyen Idn mang nitroxelluloza theo 
phuong phap cua Sambrook et al. (1989) [8] vi c6 
dinh bang dung dich BSA 1%. Ming 
nitroxellulose dupe li vdi khing thi anti-His-tae 
cd gan enzyme AP (Invitrogen) dd t?o lien ket 
protein-protein, sau dd hien mau bing dung djch 
CO chit p-nitro blue tetrazolium chloride 5-bromo-
4-chloro-3-indolyl phosphat (NBT/BCIP). 

KET QUA VA THAO LU,jkN 

Thilt ke vector bilu hi|n pET28a/NLI-IF 

Khi phan lap trinh tu ma hda NLI-IF cd kich 
thudc 1320 bp tir thu vien ADNc, chiing tdi da 
sir dyng cip mdi dupe thiet kd mang 2 vj tri 
nhan biet ciia EcoRl va ATioI. Do dd, de dua 
trinh ty gen NLI-IF vao vector bidu hien 
pET28a, chiing tdi da xii li dong thdi 2 vector, 
pGEMT/NLI-IF va pET28a vdi EcoRl vi Xho\ 
(hinh I). Sau khi tinh sach san phim cit gidi 
han tir gel agarose bang bp kit Gel Extraction 

Kit (Fermentas), trinh ty ma hda NIL-IF duoc 
chdn vio vj trf da dilm cit cila vector bieu hien 
pET28a dudi tic dyng cua enzyme T4 ligase vi 
bien ngp vio te bio khi bien E. coli chiing 
DH5a. Ket ^ua kiem tra khuin lac bing PCR 
(hinh 2A, gieng 1-4) cho thay chiing tdi da thu 
dupe mpt so the bien ngp mang vector tdi td hpp 
pET28a/NLI-lF, Kilm tra plasmid tinh sgch tir 
cac till biln nap niy bing phan ling cit gidi ban 
vdi EcoR] va ^ o l , chiing tdi thu dupe 2 bang 
ADN cd kich thudc 1,3 kb (tuong irng vdi trinh 
ty mi hda NIL-IF) va 5,3 kb (tuong ling vdi 
khung vector pET28a) (hinh 2B, gieng 1-4). 
PCR kiem tra plasmid nay vdi cip mdi T7-
Fw/NLI-Rv va cgp moi dgc hieu gen NLI-
Fw/NLI-Rv chiing tdi da thu dupe sin pham cd 
kich thudc tuong ling li 1,5 kb (hinh 2C, gieng 
2) vi 1,3 kb (hinh 2C, gieng 4) diing vdi tinh 
toin li thuyet. Cic ket qua nay chiing td chiing 
tdi da gin thanh cdng trinh ty ma hda nhan td 
phien ma NLI-IF vao vector bieu hien pET28a 

I I j H g / i /. Kk qua dien di san phim cat gioi han pGIIMT/NLMF (A) va pUT28a (R) b5ng EcoRl/Xhol 

DC M 1 2 3 M 1 2 3 

Hinh 2. Ket qui dien di sin phim PCR khuan lac (A), cit gidi ban plasmid pET28a/NLI-IF 
bing EcoRVXhol (B) va PCR plasmid pET28a/NLI-IF (C). 

A. Kit qua dien di san phim PCR tir eac khuin lac 1-4. vdi cap mdi dac hieu NU-Fw/NLI-Rv; B. Ket qui 
di?n di sin phim cit gidi han plasmid tinh sgch tir khuin lac 1-4 bing EcoRVXhol, C. Ket qua di?ii di san 
phim PCR vdi khuon la pET28a/NLI-IF, sir dung c$p mdi TT-Fw/NLI-Rv (gieng 1 va 2) va cap moi NLI-
Fw/NLI-Rv (gilng 3 va 4). 
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Bieu hifn protein tH t6 hqfp NLI-IF trong t l 
bio £. coli Rossetta 

Chiing vi khuin E coli li chiing vi khuin 
dupe ihiet kc mang gen khii tinh d$c ctia 
promoter T7 sii dyng trong h§ th6ng vector bilu 
hien pET, do dd chiing tdi di sii dyng chiing vi 
khuin niy dc bilu hi^n gen NLI-IF dupe dilu 
khien bdi promoter T7, Te bio Rossetta sau khi 
dupe biln nap vector tii t6 hpp pET28a/NLI-IF, 
dupe chiing idi nudi bilu hi^n protein bing mdi 
trudng LB Idng, d cic dilu ki§n nhi§t dd 16, 20, 
28 vi iTC, cd bd sung chit cim ling IPTG 

nbtig dO 0,1 mM, 0,5 mM vi 1,0 mM, vdi thdi 
gian cim ling khic nhau. Kit qui chiing tdi thu 
dupe da cho thiy dilu ki^n cim ling IPTG 
0,1 mM, d 2 0 ^ trong thdi gian S h li dilu kî n 
t6t nh4t dl bilu hi§n NLI-IF. Qua kit qua dî n 
di SDS-PAGE (hlnh 3A) cho thiy phan doan 
protein thu dupe d dieu ki^n thich hpp cd kich 
thudc khoing 52 kDa, phin dogn niy khdng 
xuit hî n d mlu d6i chiing khdng cim irng bing 
IPTG: Kit qui niy cflng chi ra protein lai td hpp 
NLI-IF nim trong ci 2 pha, pha c$n vi pha djch 
cua djch chilt tl bio E coli. 

M 1 2 3 - 1 5 M 1 2 3 4 5 6 

' • I T ' -g?^ 

Hinh 3 Kit qua dipn di SDS-PAGE (A) vi Western blot (B) djch chilt tl bao E. coH Rossetta bilu 
hien gen NLI-IF a 20''C, cam ling IPTG nong dp 0,1 mM, trong thdi gian 3 h va 5 h 

Ket qua dien di pha cin (gieng 1-3) va pha d)ch (gieng 4-6) ciia djch chill tl bao; gieng 1, 4: khdng cam ling 
IPTG; gieng 2. 5' cam irng IPTG 0,1 mM trong 3 h; gieng 3, 6: cam ling IPTG 0,1 mM trong 5 h. 

Tinh sach protein tai to hpp NLI-IF 

Do protein NLI-IF dupe bieu hi^n ra chii 
yeu nam trong pha dich, vi vay, sau khi sieu am 
phi mang te bao de thu djch chiet, chiing tdi da 
ly tam loai bd toan bp phan xac te bao vi cho 
pha dich true tilp di qua cdt sic ky ii lycNi-
NTA T>o NLI-IF 6\jgc bilu hipn bing h§ thing 
vector bieu hien pET28a nen protein tgo ra s8 
duoc dung hpp vdi 1 trmh ty gom 6 amino axit 
histidine Trinh tu His-tag niy s2 giiip protein 
tai td hpp kit bam vao cpt sic ky, trong khi cac 
protein khac sS bj lo î bd bing dung djch nia 
chiia Imidazol 30 mM. Sau khi da nia s^ch cac 
protein tao lien ket khdng dac hi?u vdi cpt sic 
ky, protein NLI-IF dupe diy phan do?n bir.g 
dung dich dem chiia Imidazol 250 mM. Kit qua 
thu dupe tren ban di^n di SDS-PAGE cho thay 
protein NLI-IF tai td hpp da dupe thu lai d d^ng 
tinh ssich, cd kich thudc 52 kDa, tuong ling vdi 
kich thudc tinh toan ly thuylt. 

De xic djnh protein, chung tdi bieu hî n va 
tinh S9ch dupe la protein dung hpp NLI-IF/His-
tag, chiing tdi da tien hinh kT thuat diam tach 
miln djch (western blot), sii dyng khang the 
khang trinh ty His-tag vdi ndng dp pha loin^ 
I ;25000. Ket qua cho thay, trong djch chilt te 
bio, chiing tdi da thu dupe bing protein cd kich 
thutjc khoang 52 kDa, tuong ung vdi kich thudc 
li thuylt cua NLI-IF (hinh 38), chung to NU-IF 
da dupe bieu hi^n thinh cdng trong te bao E 
coli Rossetta. Kit qua nay cflng chi ra vi?c sii 
dyng cpt sic ky ai lyc Ni-NTA da cho phep 
chiing tdi tinh s^ch dupe protein tii td hpp NLI-
IF (hlnh 4B). 

Nhim khing djnh chinh xac hon protein tai 
td hpp linh s^ch dupe la NLI-IF, chiing tdi xii li 
dung d)ch protein da tinh s^ch bing cpt sac ky 
Ni-NTA vdi Thrombin (Promega) de loai dudi 
His-tag, sau dd tiep tyc cho qua h$ thong cpt sac 
ky Ni-NTA mSc noi tiep vdi Heparin-Sq)harose 
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(BioVision). Trong mot cdng trinh nghidn ciiu 
trudc day, sii dung phep lai phin td trong tl bao 
nim men (Yeast One Hybrid), chiing tdi da xic 
dinh dupe NLI-IF la mpt nhin to phien ma cd 
kha i ^ g lien kit vdi trinh ty ADN dich [7],vi 
vay se gin vdi cpt Heparin-Sepharose. Do dd, 
khi sii dung hd thong cpt sic ky mic noi tilp, 
cac phan tii NLI-IF dung hpp van cdn dudi His-
tag sS bi giii l?i trong cdt Ni-NTA, trong khi 
NLI-IF da hi loai dudi His-tag s6 gin vdi c$t 
Heparin-Sepharose va se duoc day ra bing dem 
chilt chiia NaCl 500 mM. Protein tinh s^ch sau 
dd dupe di?n di SDS-PAGE va chuyin len 

mang de u vdi khang thi anti-His-tag. Kit qua 
cho thiy, chi cd protein trudc khi xii li vdi 
thrombin cd khi nang lien kit vdi khing thi 
anti-His-tag, trong khi protein sau khi xii li va 
tirili s^ch l5ii qua h? thong cpt sic ky Ni-NTA 
mac noi tilp Heparin-Sepharose khdng c6 khi 
nang niy (hinh 5). Dieu nay chiing td chiing tdi 
da thu dupe protein NLI-IF tai td hpp hoan toan 
tinh sach. Vide tinh sach dupe NLI-IF bing cpt 
sac ky Heparin-Sepharose ciing ciing co them 
cho nghien ciiu trudc day ciia chiing toi vl kha 
nang lien kit vdi ADN ciia NLI-IF. 

»'• . 

.©^ff 

Hinh •) Kin qua kiem lia NLI-IT tinh s:w\\ bang cot sac ki ai luc Ni-NTA 

Aj^el qua dicn di SDS-PAGE cac phan doan linh sach NLI-IF, B Kcl qua tham tich mien dich (Western 
1 ^ ^ VOI khang the anti-His-tag (pha loang ti I? 1: 25000). Gieng 1; pha can; gieng 2: pha dicii chua tinh sach 

qua cdt Ni-NT.^; gieng 3: dich qua coC gieng 4: phan doan nia cot vai imidazol 30 mM; gieng 5-10; cac phan 
doan dav cot bans imidazol 250 niM 

Hinh 5. Kit qua kiem tra NLI-IF tinh s^ch trudc v i sau khi xu h' vdi Thrombin. 
A. Kit qua dim di SDS-PAGE NLI-IF tinh sach, B. Kit qua diim tach miln dich (Western blot) vdi khang 
thi anti - His-tag (pha loang ti le 1:25000) Gilng M: thang chuin protein; gieng 1: NLI-IF tinh sach qua cgt 
Ni-NTA; gilng 2: NLI-IF tinh sach da xii li bing thrombin va tinh ŝ ich lai qua he thing cdt Ni-NTA mac noi 
tiep Heparin-Sepharose. 

Protein tai td hpp sau khi dupe tinh sach sS 
dupe sir dung dl nghien ciiu kha n5ng lien ket 
ADN dac hieu cua NLI-IF va tao khang thi 
khang NLI-IF dimg cho muc dich phan tich bieu 
hien cua NLI-IF trong cay chuyin gen. 

KET LUAN 

Trinh ty ma hda nhan td phien ma NLI-IF 
kich thudc 1,3 kb phan lap tir giong lua 
Japonica da dupe thilt ke vao he thdng vector 
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bilu hi§n protein pET28a. Protein dung hpp da 
dupe bilu hi§n thinh cdng trong chiing E. coli 
Rossetta d dilu kî n nudi ciy 20''C, chit cim 
ling IPTG 0,1 mM, trong thdi gian 5 h. 

Protein NLI-IF tii l6 h(;Ti dupe tinh ŝ tch 
bang cOt sic kf ii lyc Ni-NTA vdi n6ng dd 
imidazol trong d§m diy c^t 1̂  250 mM. Sin 
phim protein sau khi xii U vdi thrombin de lo?i 
dudi His-tag vi tinh ŝ ich l̂ i bing h§ thing cOt 
Ni-NTA mac ndi tiep Heparin-Sepharose cd dO 
tinh khilt cao, dim bio chit lupng dl sii dyng 
cho cic nghien ciiai tiep theo. 

LOi cam tm: Nghidn ciiu dupe thyc hi|n 
theo chuong trinh hpp tic gida Phdng B^nh hpc 
Phan tii Thyc v?t (Vipn Di truyin ndng nghi§p) 
va Trung tam QuIc tl KT thu§t Di truyen vi 
Cdng nghe sinh hpc (New Delhi, An Dp). 
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E X P R E S S I O N A N D P U R I F I C A T I O N O F R E C O M B I X . V N T P R O T E I N NLI-IF 
F R O M Escherichia coli 

Nguyen Duy Phuong, Najaren Tuteja. Le Huy Ham, Pham Xuan Hoi 

Agricultural Genetic Institute 

SUMMARY 

In order to investigate the cxpicssion level of NLI-IF (Nuclear LIM Interactor-Inlcracting Factor) 
transcripnon factor - encoding gene which involved in drought tolerance m nee and idcntiflicd m vitro DNA -
binding ability of NLI-IF, we expressed and purified recombinant protein NLI-IF from E. coh Rossetta, 1,3 
kb NLI-IF - encoding sequence was cut from pGEMT/NLI-lF and inserted into £toRI/A7jol sue in MCS of 
expression vector pET28a pET28a/NLI-IF was iransformed into E. coli Rossetla. 52 kDa recombinant 
protein NLI-IF was expressed optimally in E coU using 0.1 niM IPTG as an inducer, at 20"C, for 5 h. We 
were successful in purification of recombinant protein NLI-IF using Ni-NTA afTinity chromatography 
systerm Purified protein has an ability of binding, specifically, to anti-His-tag antibody in Westerm blot 
assay. 
Keywords: E coli. Drought tolerance, expression vector, recombinant protein, transcription factor, NLI. 
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