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T6m tft. NhAn t6 phi€n md NLI-IF (Nuclear LIM interactor-interacting factor) tld dugc chring t6i
phAn lAp trong nghi€n cfu trudc cldy vd x6c dinh cdm img vq c69 di6u kiQn stress. nhu h4n, min,
nhiet dg cao, -Ai nudc. Trong nghiOn cuu ndy, chung t6i thi6t k6 c6c vector tai tO nop bi€u hiQn

trong ti5 bdo thuc v4t mang trinh tu md h6a NLI-IF, rlugc di6u khii5n bdi c6c promoter 35S, Lipg vd

Llbiquitin. Trinh tu md h6a NLI-IF dugc tdch ddng tu vector nhdn dong pGEMTA{LI-IF vd l6p

gh6pvdo 2 hQ vector bi,5u hiQn pCAMBIAl30l vd pBIlOl. C6c vector t6i.t6 hqp pCl301/35S-
Nll-sense, pCl30l/35S-Nll-antisense, pBl0l/Lip9-NLI vi pBl0lAJbi-NLI s€ tlugc sri dpng cho

nghiOn criu chuyiin gen vdo ciy m6 hinh th6ng qua vi khuAn Agrobacterium tumefaciens.
Ti kh6a: Chiu h4n, chuydn gen, NLI-IF, nhAn t6 t hi6n ml, promoter Lip9, Llbiquitin.

1. Md ddu

t. .
SAn xudt luong thgc n6i chung vd sin xudt

hia g4o n6i ri6ng d Viet Nam dang phni d6i m4t

v6i nhfng th6ch thfrc rit lon do diAu ki€n bAt

lgi cria m6i trudng (h4n, m{n, lanh...) gdy n6n.

Huong nghi€n ciru t4o gi5ng cdy trdng chuy€n

gen ld mQt hudng tli m6i, clang dugc r6t nhiCu

nhd khoa hgc ndng nghipp Vi€t Nam ti6p cin.
-iC6c gen li6n quan tl€n tinh ch6ng chfu cria thyc

v4t tlugc chia thAnh 2 nh6m chinh: (1) nh6m
gen chric ndng mi h6a cho c6c protein chric

..^
ndng trpc ti6p tham gia vdo c6c quh trinh sria

' T6c gid li€n h€. DT 84-4-37481321.
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chfra, bio vQ... cria t€ bdo vd (2) nh6m gen di6u

khi6n md h6a cilc protein tham gia cti6u hda

ho4t clQng cta c6c gen chric ndng li6n quan d6n

qu6 trinh chdng chiu stress cria thgc vQt. Chc

nhdn td phiOn md thudc nh6m thri hai vd ld hq

gen 16n tll. GAn ddy, rdt nhi6u nghiOn ciru vd

nhdn td phiOn m6 dugc thgc hi€n tr€n cdy md

hlnh Arabidopsrs vd c5c lodi thgc vat kh6c da

chfug minh vai trd quan trong cria chring trong
-.1qu5 trinh ili6u hoa phAn rmg cria thgc vflt trong

c5c diAu kien b6t loi mdi trudng. Thyc nghiQm

cl6 chrmg minh, sp bi6u hiQn ctia c6c nhAn t6
phi6n md kich ho4t sg bi6u hiQn cira r6t nhi6u

gen chftc n6ng, do tl6 ldm ting cudng khi ndng

chfu h4n d thgc vflt . Vi vQy, chc nghiCn ctu vO

c6c genmd h6a nhin t6 phiOn md li€n quan d6n
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tinh chiu h4n tlang trd thdnh ilinh hucrng nghi€n

criu ctAy tidm nlng trong viQc chqn t4o gi6ng

chiu han.

Dac <ti€m dflc trung cria c6c protein didu

khi€n (nhdn t6 phi€n md) ld c6 hai virng ho4t

ctQng (domain): (1) ving hoat ho6 c6c protein

chric n[ng (activation domain) vd (2) vung li€n

tt5t 6inaing domain) voi c6c trat tU ADN tlac

hiQu (cis-acting element) tr€n virng cli6u khi6n

cia gen (promoter). Dua vdo cl{c tinh b6m

ADN, k! thu{t sdng lgc phdp lai clon trong tii

bdo n6m men dugc hinh thdnh d6 phdn lQp c6c

nhdn t6 phi€n m6. NhAn t6 phi€n md tliu ti6n

(OLF-l) dugc phdn lap bing k! thu{t sdng lsc

ph6p lai don trong tti bao n6* men [2] vd ngay

l{p tric tro thdnh phucrng ph6p dAy tiAm ning
trong viQc phdn lfp c6c gen m6 h6a c6c protein

c6 khi n[ng b5m ADN. n6t nhieu c5c nghi€n

cfu tuong tg sau d6 cl6 ttugc thgc hiQn tl6 phdn

lap vd x6c dinh c5c nh6n ti5 phi6n md c6 li6n

quan d6n khd ning chdng chiu cria thpc vft nhu

AREB/ABF, AP2/ERF, AtMYC, AtMYB,

NAC, DREB, ZFHDRS. C5c nghi€n cftu tr6n

cdy md hinh tlugc chuytin gen md h6a c6c nh6n

tti phi€n md ndy dAu chr?ng minh vai trd tdng

cudng khd ning ch,5ng chiu cria thuc vflt eOl vOl

stress [3-13].

Trong nghiOn criu cdng bd trudc i16y, chirng

t6i de phdn lfp vd x5c tlinh du-o. c mQt nhAn t6

phi€n m6 m6i, d{t t€n ld osNLI-IF (Nuclear

LIM interactor-interacting factor) c6 khd ning

li€n ktit v6i trinh tg ADN l6i nim trong 2
promoter JRC0332 vd JRC0528 cim ung vdi

<tidu kiQn h4n vd m[n [14, 15]. C6c nghi€n cuu

ban dAu d cAy lta dai (wide type) cho thAy

OsNLI-IF ting cuhng bi6u hi€n trong c6c didu

kiQn shess nhu h4n, m{n, lanh vd mAt nu6c.

Trong nghiOn cr?u ndy, chring tdi b6o c6o ktit

qud thi6t k6 c6c vector chuyiln gen mang trinh

tg md h6a cta t6 phi6n md NLI-IF, tlflt dudi sU

di€u khi6n cta c5c lo4i promoter 35S, Lipg vd

Ifbiquitin. C6c k€t qui nghi€n cftu ndy ld ti6n

d6 dO nghiEn criru chfc n[ng cr]a NLI-IF, tri d6

hudng t6i mgc tiOu tpo gi6ng hia chuytin gen c6

kh6 ning chting chiu cao voi chc di6u kiQn b6t

lgi cria mdi truong.

2. Phuong ph6p nghiOn cri'u

2.1. Vdt li€u

Trinh t.u md h6a nhdn t6 phi6n md NLI-IF

dd cfuo, c t5ch ddng git trong vector pGEMT do

phdng B6nh hgc PhAn tri, Vi6n Di truy6n Ndng

nghiPp cung c6p.

HO vector chuyiln gen pCAM130l, pRTl0l
do Trung tdm Ki thuat Di truy6n vd C6ng ngh€

Sinh hgc Qu6c tti (An DO) cung c6p. HQ vector

chuyi5n gen pBI101 vd vector mang promoter

Ubiquitin vd Lip9 (pUCl9-LIbi-NosT vd

pUCl9-Lip9-NosT) do Trung tAm Nghi6n cfu
Khoa hsc N6ng nghiQp Qu6c t6 Nhat Ban)

cung cAp.

2.2. Phwng phdp

Thiet ke hQ th6ng vector bidu hi€n pCAMBIA
1301 mang trinh tqr md h6a NLI-IF

Vector t6ch ddng pGEMT/ITILI vir "vector

cho" pRTl0l ctuo. c xri li ctdng thoi bing EcoRI.

. Trinh t.u md h6a NLI-IF dugc gh6p n5i vdo

"vector cho" pRTl0l d6 tao cAu trfc bi6u hipn

gen 35S-NLI-NosT. CAu trfc 35S-NLI-NosT

clugc chdn vdo vi tri nh6n bii5t cia enzyme gi6i

h4n HindIII cta vector chuytin gen pCAMBIA

1301.

fhiet kii hQ th6ng vector biiiu hiQn pBIl|l mong

trinh ttr md h6a NLI-IF

Trinh t.u md h6a nhAn t6 phi€n md NLI-IF
dugc t6ch ddng tir vector nhAn ddng pGMETi
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NLI, sri dgng c{p mOi dac hiQu cta NLI-IF de,

cluqc thi6t kti vi tri nhdn bi6t cria enzyme gi6i
h1n SmaI. Gen NLI-IF tlugc gh6p n6i vdo

vector bi6u hiQn pB101/Lip9 vd pB10l/Ubi tai
vi tri nh4n bitit ctra SmaI nhd enzlme T4 Ligase

(Invitrogen).

Giai vd phdn tich trinh t1r gen

Vector t6i tO hqp pBI-UbiAtrLI vd pBI-
Lip9NLI tlugc gi6i trinh t.u theo phucrng ph6p

cria Sanger vd cQng sg (1977) [16] vd clgc bing
'^'.,<hQ th6ng m6y giai trinh tg ABI 3100. KOt qud
gi6i trinh tu dugc phdn tfch tr€n phAn mdm

Genetyx 4.0.

pGEMT-Ntl Trorn

F;l

3. K6t qui

ThA ke vector bidu hi€n pCAMBIA|30l mang
gen NLI-IF drqc didu khidn bcti promoter 355.

D6 tao hp vector bi6u hi€n <luqc di6u khi6n

bdi promoter 35S, chring t6i sir dUng 2 hQ th6ng
vector: "vector cho" pRTl0l mang trinh tu
khoi tlQng qu6 trinh phi6n md 35S vd trinh tg
ttit thfc phiOn md NosT; "vector nh{n"
pCAMBIA1301 mang gen chgn lgc kh6ng chAt

khSng sinh Hygromycin vd gen chi thi GUS-A.
So OO ttriiit k6 vector bi6u hiQn pCAMBIAl30l
mang gen NLI-IF dugc t6m tit trong hinh l.

Pt. t/sph !/Hind iltlpRT101 F;anilspntpAlA;;n

Vector nhAn ddng pGEMTA{LI-IF vd

vector pRT101 du-o.c tl6ng thdi xt li v6i
enryme cht giOi h1n EcoRI (hinh 2A). SAn

phAm cit gioi h4n sau khi tlugc tinh s4ch tu gel

agarose bing b9 kit tinh spch ADN
(Fermentas), du-o. c ghdp ndi v6i nhau, sft dpng

enzyme T4 Ligase vd bi6n n4p vdo ta5 bdo E.

coli chingDH5a. K€t qud ki6m tra c6c thi5 biiin
n4p bing PCR vdi 2 c[p mdi 35S-FwA{LI-Rv

vd 3SS-FwAILI-Fw cho thAy chtng t6i dd thu
dugc c6c ttr6 bir5n n?p mang 2 lo4i vector t6i t6
hqp: vector mang trinh tF ma h6a NLI-IF xu6i

chiAu (c6 nghia) pRTl0l/35S-NLI-sense-NosT
(pR10IAILI-S) vd vector mang trinh tg md h6a

NLI-IF ngugc chiAu (d6i nghia) pRT10l/35S-
Nll-antisense-NosT (pRl0lAILI-AS). DC

khing dinh sU c6 m[t cia gen NLI-IF trong

vector t6i td hqp, chring t6i tld tinh sgch plasmid

@@

pcAMBrAl3otA@ 
@q @

Hinh l' So dd thi6t k6 vector bi6u hiQn pCAM-35S mang gen NLI-IF.
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tir c5c th6 Uien nap duong tinh vd ki6m tra beng ti
PCR vd cat giOl han. Ktit qui diQn di sdn phAm

PCR tr6n gel agarose l%o cho th6y, v6i cap mdi

NLI-FwA{LI-Rv, cd 2 vector t6i tO hqp ddu cho

bdng ADN khoing 1,3 kb, tuong img vdi kich

thu6c cria gen NLI-IF (hinh 28, gi6ng I vd 4).

Vdi c[p mdi 3SS-FMNLI-Rv, chi c6 sdn phAm

PCR tir vector pRl0lNLI-S cho kt5t qud duong

nh (hinh 28, gi€ng 3). Nguo. c l4i, vdi c{p mor

35S-FwAILI-Fw, chi c6 sdn phAm PCR tri
vector pR101A{LI-AS cho ktit quA duong tinh
(hinh 28, gi6ng 5). Ci hai vector t6i t6 hqp ndy

cluo. c chfng t6i sir dpng cho thi nghiQm thiet t6
vector bi€u hi€n mang trinh fu c6 nghTa (NLI-
sense) vd ddi nghia (Nll-antisense) c:iua NLI-IF.

ABC
Hinh 2. KiSt qud ghdp n6i gen NLI-IF vdo "vector cho" pRTl0l.

' Chfng tOi da xft lf <l6ng thdi c6c vector
pRl0lA{LI-S, pRl0IA{LI-AS vA pCAMBIA
1301 v6i enzyme HindIII (hinh a) d€ ghdp n6i

6n luqt c6c hinh tV 355-NLI-sense-NosI vd

35S-NZ.l'-antisense-Nosl vio vi tri nhfn bitit
cia HindIII trong vector pCAMBIA130l. Hdn

hqp phAn ung ghdp n5i dugc bitin n4p vdo tii
bdo E. coli vit nu6i c6y tr€n m6i trudng chgn

19c c6 bti sung kh6ng sinh Kanamycin (100

pglml). Ktit qui kiiSm tra c6c thiS bi6n nap bing
PCR vdi cap m6i c14c hiQu cria gen (NLI-
FwAtrLI-Rv) cho th6y chring t6i <td thu duo. c c6c

th6 bit5n npp ducrng tfnh. Di5 khing ttfnh ki5t qud

thu dugc, chirng t6i da tinh s4ch plasmit tir c5c

khuAn l4c duong tinh vi kiiSm tra bing PCR vdi
c5c cflp mdi nrac nhau vd xfr li v6i enzyme cht
gi6i h4n HindIII vd EcoRI. K6t qud eli€n di sdn

phAm PCR vdi cflp m6i d{c higu cria gen (NLI-
FwA{LI-Rv) vd c{p mdi dac hi€u cfia vector
(35S-Fw/GUS-Rv) vd cap m6i dflc hiQu gen-

vector, chring t6i de thu dugc bdng ADN c6

kich thu6c lAn luqt 1,3 kb, 0,9 kb vd 1,4 kb,

tuong ung vdi c6c kich thudc tinh to6n li
thuy6t (hinh 3B-C, giiing l-3). Ktit qud <tien di

s6n phAm cht giOihpn bing enzyme HindIII cho

bdng ADN c6 kich thu6c 2,0 kb dirng theo tfnh

to6n lf thuyiit (hinh 3B-C, gi6ng 5). Ktit qud

ndy ch(mg t6 chring t6i de thi6t k6 thdnh c6ng

vector bi€u hign pCAMl301 mang2 trinh t.u c6

nghia (sense) vd tt6i nghia (antisense) cria gen

NLI, ddt du6i sy di6u khi€n cta promoter 35S.

Ki5t qui ndy cdng ttuqc khing ttinh khi chring

tdi xu li vector t6i td hqp v1i enzyme EcoRI,

sAn phAm cet giOi han khi tlugc diQn di tr€n gel

agarose l%o cho 3 bdng ADN: bQ khung vector

pCAMBlAl3Dl 12 kb, gen NLI-IF 1,3 kb vd

promoter 0,45 kb (d6i vdi vector pCAM-NLI-
S) hoflc vung k6t thric phi6n md 0,3 kb (ddi vdi
vector pCAM-NLI-AS) (hinh 3B-C, giCng 7)
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2,0 kb

t,3kb
2,0 kb
1,3 kb

o4s kb
0,3 kb

Hinh 3. KiSt qud ghdp n6i trinh t.u bi€u hiQn nhin t6 phi6n md NLI-IF vdo vector pCAMBIAl30l.

Ghi chti: A. K6t qud tliQn di san phdm cit gidi han pC

fnidt rc vector bi2u hi€n pBIlTI mang gen

NLI-IF diiu khi1n bdi promoter Lipg vd
Wiquitin.

D6 phgc vp nghiOn cr?u chuytin gen NLI-IF
viro lfa, chfing t6i de thiaSt ki5 hai hQ vector

chuyiin gen pBllOl mang gen NIL-IF: mQt

vector di6u khi€n bdi promoter Ubiquitin dugc

phdn lflp tir ngd - ld promoter bi6u hipn li6n tuc

dugc sri dpng rAt ptrO Ui6n hong c6c nghi€n cr?u

chuy6n gen vio c6y luong thUc; mQt vector

tli6u khi6n bdi promoter Lipg <tugc phdn l{p tir
hia - ld promoter chi cim tmg vdi di€u ki€n

stress. Vector chuytin gen pBIlOl nguy6n bdn

dd ctuqc chring tdi xri li vdi enzyme gi6i h4n

Sma 11 Sac I d€ loai b6 gen GUS vi thay th6

bing mQt adapter truoc khi ghdp ndi trinh tg

mang promoter (Llbiquitin/ Lipg) vd rung k6t

thric phi6n m6 (NosT) vdo d6 t4o thdnh vector

pBIl0l-Lip9-NosT (pBI-Lip9) vd pBI101 -Ubi-

NosT (pBl-ubi) (hinh a).

Tfil fl-i,l

A @l-McI 'l@,A
I

n"ro, l -r't ^o' sa.rr
A El-Mcsl @A

tE?l fr'.al.l

I

xtncttt/a&Htl a--'- 
*'"' 

BomHt

*

a 1@4P@ia
,1

lHthdutl

pBl101-Lip9/ PBl101 Ubi

Hinh 4. So AO tnirSt k6 vector bi€u hiQn pBI-Lip9 vi pBI-Ubi.
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Gen NLI-IF tluqe chring t6i nhdn bin bing
phdn r?ng PCR, sir dung Pfu polymerase, v6i
cap mdi ilac hipu cta gen du-o. c thi6t t<ti ttr€m

trinh tu nh{n biiit cta enzyme SmaI vd gin
th6m 1 nh6m -PO+ d dAu 5' (hinh 5,A.) . Nhd c6

nh6m -PO+ ctugc gin th€m, sin phAm PCR sau

khi tinh s4ch c6 th6 gh6p ntii trgc tiiip vdi
vector m4ch thing pBI-Lip9 vd pBI-Ubi tld

dugc xri li tru6c cl6 voi SmaI vd khri giic

phosphate nhim loai b6 khe ning ty d6ng vdng

trong phdn tmg ghdp nOi ltrlntr 5B). Bing phnn

ring PCR, chring t6i de sing lgc <lugc mQt s6

th€ Ui6n n?p mang vector pBI-Lip9 vd pBI-Ubi

chr?a trinh tg c6 nghia (sense) cria gen NLI-IF
(hinh 5C).

1,5 >

1,0;
1,3 kb

13 t4 15

C]

Hinh 5. Kiit qu6 ghdp n6i trinh t.u bi6u hiQn nhdn t6 phi6n md NLI-IF vdo vector pBll0l-Ubi vi pBll0l-Lip9.

giiing l5-18: PCR vdi cdp mdi Lipg-FV NLI-Rv.

OC t<tring dinh su c6 m[t cria plasmid t6i tr5

hgp trong c6c thti bi6n n4p, chring t6i ttd t6ch

chiiit plasmid vd ki6m tra bing PCR vd phin
ring cft gioi h4n. K6t qud kitim tra plasmid t6i

td hqp bing PCR vdi c[p mOl a{c hiQu cria gen

(NLI-FwA{LI-Rv) vd c[p mdi vector (Lip9-

FwA{osT-Rv vd Ubi-FwAtrosT-Rv) chirng tdi

dd thu duo. c c6c bdng ADN thing v6i kich thu6c

li thuy6t, tuong ung ld 1,3 kb vd 7,4 kb (hinh

6A). Khi xri li plasmid t6i t6 hgp vbi SmaI,
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chfing tdi thu clu-o. c.2 bdng ADN c6 kich thudc

thing v6i tinh to6n li thuyiit tr€n bin gel agarose

1% (hinh 68). K6t qui niy cho ph6p chfing t6i

OC ti6m tra dopn ADN tlugc gh6p ni5i vdo

vector pBllOl c6 dirng li trinh tp md h6a cia
gen NLI-IF vi c6 bi <lQt bi6n (do qui hinh nhdn

bin bing PCR) hay kh6ng, chring t6i iti ti6n

hdnh gi6i trinh tu gen bing hQ th5ng miy
ABI3100 v6i 2 loai mdi: Lipg-Fw 1A5i vOi

vector pBI-Lip9) hoflc Ubi-Fw (t16i vdi vector

pBI-Ubi) vd NosT-Rv. K6t qui thu tlugc cho

th6y trinh t.u ADN duqc gh6p ntii gi6ng 100%

'lddd 
il00

Vricn J 7

m:-u.t-t-to-tt *i {

budc dAu khing tlinh d6 gh6p n6i thdnh c6ng

trinh t1r m6 h6a cta gen NLI-IF vdo vector bi6u

hiQn pBIl0l.

girrd G:ttrAilm t i?a Cit l0
fi3l0mP{Eo|:}tl mab
d.m-3.|00
Pda{*r 1arfi h 15t35 Pt t Ltr 1ffi

1.3 kb

Pret '1 ol2
Fn, S.fl 22.2c06 ?:36 Ptd

Ffi,&r22,2ffi .:24 ftA

L,S

1,0

0,5

AB

Hinh 6. K6t qud ki6m tra plasmid t6i t6 hgp pBI-LJbiAILI vd pBI-LipgAILI.

.tF:iX? lil;'.]:i%k
pBI-Lip9AILl (gi6ng

uy€n ban.

v6i trinh t.u ctd ctugc chring tdi cdng U6 1t+1.

Trinh t.u gidi ttugc mang tliy dt promoter

IJbiquitin/ Lipg vd vung k6t thric phi€n m6

NosT (hinh 7). K6t qui ndy cho ph6p chirng t6i

l*ring <linh tt6 gh6p n6i thdnh c6ng trinh tg m6

h6a cho nhdn t5 phi€n md NLI-IF vdo hQ vector

bi6u hi€n pBll0l, dat du6i sy di€u khi6n c0a 2

promoter klrdc nhau, Lip9 vi Ubiquitin.

F.tr41{.J10orcPa-ail.l tno
&1.600 c+ li

K^,n * *" * o*o,or,iri alcit';cac*1naf (f rt9:Atcg).?(r1t:l:tLr1{wtrrtc}?tr6ffrcf cdi6 t64 cr{?6 cf GAarcet"tt "lff 
* 

"*5tco(] I# ?'. ?lC j:{ 2111 .'t0
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Hinh 7. MQt phdn k6t qud giai trinh tg vector pBI-Lip9AfLI (A)
vd pBI-UbiAILI (B) bing m6i xudi cia vector (Lip9-Fw vA IJbi-Fw).

4. K6t luin

Bing c6c ki thu4t sinh hgc phdn tu co bAn,

chring t6i de thi6t k6 thAnh cdng hai hQ vector
, .l
bi6u hiQn mang trinh tg md h6a nhAn t6 phi6n

md NLI-IF li€n quan d6n tinh ch6ng chiu stress

o lfa: pCAMBIAl30l vd pBllOl. OOi vOi nC

vector pCAMBIA, chring t6i de tnl6t te Z c6u

trfc bitiu hiilu mang trinh tu md h6a NLI-IF dAt
..) ir.ldudi sy di6u khi€n cta promoter 35S, mQt cAu

tnic mang trinh t.u md h6a xu6i chi6u

(pCAMA{LI-sense) vd mQt c6u trric mang trinh
tp md h6a ngugc chi€u (pCAMA..lll-antisense).

OOi vOi hQ vector pBI, chring t6i de thi6t k6 2
c6u truc bi€u hign mang trinh tu md h6a xu6i
chi6u cia NLI-IF, ttat dudi sU di€u khi6n cta
hai promoter : promoter Lipg cAm ung v6i di€u

kiQn han clugc phdn l{p ttr hia vd promoter
Ubiquitin bitiu hi6n li€n t-uc clugc phdn lfp tir
ng6. B6n plasmid t6i td hqp mang trinh tg md

h6a NLI-IF ndy ild clugc chfng tdi tinh s4ch,

gidi trinh ty vd b6o quin tlii sfr dgng cho c5c
i.

ngnlen cuu cnuyen gen sau nay.

Loi cim on

Nghi€n ciru dugc h5 trq kinh phi tu dC tdi
"Nghi6n cr?u chirc ning cria c5c gen mE h6a

nhAn td phi€n md bi€u hiQn trong didu kiQn h4n,

mfln d lta", thuQc Chuong trinh Tdi trg Nghi€n

cr?u Cd bdn trong Khoa hgc Tu nhi€n ndm2012
cria Qu! ph6t triiin khoa hgc vd cdng ngh€ qu6c

gia. Nghi€n criu cffng nhfn clu-o. c sg h6 trg khoa

hgc tir Trung t0m QuOc ti5 fi tnuat di truyOn vd

Cdng nghQ sinh hgc New Delhi, An Dq
(Intemational Centre for Genetic Engineering

and Biotechnology, New Delhi, ftrdia). Chfng
t6i xin trAn hgng cdm 0n.
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Construction of expression vectors containing drought
stress-involved transcription factor NLI-IF

Nguy6n Duy Phuongr, Najaren Tuteja2, Ph4m XuAn HQi'
tAgricultural 

Genetic Institute, Yietnam Academy of Agricultural Sciences
2lnternational Centrefor Genetic Engineering and Biotechnologt, New Delhi, Indian

We isolated a transcription factor NLI-IF (Nuclear LIM interactor-interagting factor) and identified
that it is induced by stress (water-deficit, dehydrated, hot and salinity) conditions. Here, we report the

results of designing recombinant expression vectors containing Nll-IF--encoding sequence which is

under the control of different promoters: 35S, Lip 9 and ubiquitin. Nll-IF-encoding sequence was

excised/amplified from cloning vector pGEMTNLI-IF and inserted into 2 expression vectors systems:

pCAMBIA130l and pBIl01. The recombinant vectors pCl30l/35S-NLI-sense, pCl301/35S-NLI-
antisense, pBl0l/Lip9-NLI and pBl0lAIbi-NLI will be transformed into plant using Agrobacterium
tumefaciens.

Keywords: Drought tolerance, transgenic, NLI-IF, transcription factor, Lip 9,Ifbiquitin.


