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TOM \ .\ \: Ca ?.ij dfr lî u vc Irinh Uc promoter da ehiing minh trinh lU ADN dich CCTCCTCC co mSt 
ph6 biC-n Irong c4c promoter cdm irng vd'i dieu kiî n stress ciia cac gen chirc nSng lien quan den stress nhir 
hgn. nî n va Ignh. Ngodi ra, cac nghien ciru ph5n tich chirc nSng cua hai promoter cam ung vol stress cho 
th^y promoter JRC0332 bî u hipn tine Irirng Irong dicu kipn lanh va promoter JRC0528 bieu hipn trong 
dicu kii;n man, han, lanh va co mfit ABA. Ca hai promoter nay dau co chua trinh Xif dich Trong nghien 
ciiu nay, thu vigi ADNc xu li han tir ARN t6ng so eua giong liia Niponparc da dugc thiet kc va su dung 
cho iiivc dich sang Ipc gen Chiing toi d:1 sang Ipc gen lir Ihu vî n ADNc bang phucmg phap lai phan tir 
trong le bao ndm men (Yeast One Hybrid Assay) su dyng 2 Irinh tu 50 nucleolil nSm trong trinh ly 15i 
eua 2 promoter JRC0332 v;i JRC0528, chira trinh tvr dich. Chiing toi djl phan l̂ p dugc mpt ADNc ml hoa 
nhan l6 phicn mil NLl-lF (Nuclear LIM inleraclor-inleracting factor). Nghien ciru in vivo Irong le bao 
nam men da cho (hay NLI-IF c6 kha nSng tuong tac dac hî u voi trinh ty dich. 
Tir khoa: chju han, lai nam men, nhan to phien m3, NLl, thu vign ADNc. 

Cach licp can huang nghien cuu ve stress 
thuc vat Iren the gidi hien nay dang tap Irung 
vao viec phan lap va nghien ciru dac linh mot 
lap hop day du cac gen lien quan den bat lq\ 
moi truong va moi lien he giiJa cac bat Ipi man, 
han va nhiel do Hang tram gen dugc cam irng 
trong cac dieu kien bai Igi khac nhau va san 
pham CLia cac gen cam irng voi dieu kien bat Igi 
dugc ehia lam hai nhom: nhom cac protein chiic 
nang giiip Ihuc val chong lai bat Igi ctia moi 
trudng va nhdm cac protein dieu khicn lam 
nhiem vy dieu hoa bieu hicn gen va tniyen tin 
hicu trong qua trinh dap ung dicu kien bat Igi. 
Cac nhan to phien ma thupc nhdm thir hai va la 
hg gen Idn [8]. Gan day, rat nhieu nghien eiiu 
ve nhan to phien ma dugc Ihyc hi^n tren cay mo 
hinh Arabidopsis va cac loai thyc v^t khac da 
ehiing mmh vai tro quan trpng ciia chiing trong 
qua trinh dieu hoa phan irng cua thvtc val trong 
cac dieu ki?n bat Igi moi Irudng. Thyc nghi?m 
da chiing minh, sir bieu hi?n ciia cae nhan Id 
phien ma kich hoat sy bieu hien ciia rat nhiSu 
gen chiic nang, do do lam tang cudng kha nang 
chiu han d Ihyc vat. Vi vay, eac nghien ciiu ve 
cac gen ma hda nhan to phicn ma lien quan d6n 
tinh chiu han dang trd thanh dinh hudng nghien 
cuu day ti6m nang trong viec chpn tao gidng 
chju han. 

Dac diem dac Ining ciia cac protein dieu 

khicn (nhan Id phien ma) la cd hai viing hoat 
dgng (domain): viing hoat hoa cac protein chitc 
nang (activation domain) va viing lien ket 
(binding domain) vdi cac trat lu ADN dae hieu 
(cis-acling element) tren vimg dieu khien ciia 
gen (promoter). Dua vao dac tinh bam ADN, ky 
ihuat sang Ipc phep lai dan trong te bao nam 
men dugc hinh thanh dc phan lap cac nhan to 
phien ma. Nhan td phien ma d5u tien (OLF-I) 
dugc phan lap bang ky thuat sang Ipc phep lai 
don trong te bao nam men [13] va ngay lap tiic 
trd thanh phuang phap day tiem nang trong viec 
phan lap cac gen ma hda cac protein co kha 
nang bam ADN [16]. 

Ci thyc vat, trat ty ADN dac hieu ABRE 
(ABA responsive element - yeu to dap irng 
ABA) CO h-inh ty Idi la ACGTGGC I5n dau tien 
dugc phat hiijn tren viing dicu khicn gen Em d 
liia mi [4]. Hai nhdm protein dieu khi£n qua trinh 
phicn ma AREB/ABF bam vao trat tu ADN dac 
hieu ABRE tren cac vimg dieu khien gen va hoat 
hda sy bieu hi?n cac gen chiic nang lien quan den 
khang han [3, 13]. Ti8p theo, trat tu ADN dac 
hi^u DRE/CRT (Dehydration Responsive 
Element/C repeat - yeu td/doan C lap lai dap ling 
han) cd Irinh tu loi la A/GCCGAC dugc phat 
hien tren viing dieu khiin gen Rb29 d 
Arabidopsis [15] ya sau nay duac phat hien tren 
rat nhieti doan dieu khien gen cua cac gen chiic 
nang bi6u hi?n trong dieu kien hgn, man, lanh 
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\2 5, 10]> Cac gen dieu khien qua trinh phien ma 
IhliQc nhom AP2 (APETALA2)/ethylcnc-
responsive element-binding factor (ERF) bam 
vao trat ty ADN dgc hieu DRE \':i dirpe dat ten la 
DREBl/CBF va DREB2 [6], Trat t\r ADN dac 
hieu MYC va MYB cd trinh ty loi la CANNTG 
(MYC) va Cn'AACNA/G (MYB) duoc phat 
hien tren viing khdi dpng gen RD22. C;ie nhan to 
phien ma AlMYC va AlMYB biim v;io trat ty 
ADN dac hi?u MYC va M\'B va hogt hoa bieu 
hien gen chirc nang lien quan den chiu han [I]. 
Trat ty ADN dac hieu nhdm gen N AC cd irinh tu 
loi la CATGTG dugc phat hien tren viing khdi 
dgng gen ERDI. Ba nhan td phien ma hp N AC la 
ANAC0I9, ANAC055 va ANAC072 bam vao 
trat ly dac hi?u nhdm NAC Iren viing klidi ddng 
gen chirc nang va hoat hda bieu hi?n cac gen nay 
[11], Trong mgt nghien cim khac, Tran et al. 
(2007) [12] da phan lap dugc mdt gen ma hda 
nhan to phien ma lien ket dac hieu \di mot trinh 
tir dich luong ddng vdi trinh ty 14 bp nam irong 
promoter ciia gen RPSl, cd ten la trinh lu 
ZFHDRS. Nhan td phien ma nay hoat hda mgt so 
gen cam irng vdi dieu kien stress va jam tang kha 
nang chong chiu stress ciia cay chuyen gen. 

G5n day, su dung ky Ihuat sang Igc phep lai 
dem trong te bao nam men vdi trinh tu dich ed 
chieu dai 50 nucleotid chiia trat tu DRE tren 
viing khdi dgng gen JRC2606 chiing tdi da phan 
lap dugc gen ma hoa nhan to phien ma 
OsRap2.4B lu gidng liia Moc Tuyen [7]. Trong 
nghien ciiu nay chiing tdi trinh bay ket qua Ihiet 
k§ thu vien ADNc lir ARN tdng sd ciia gidng 
Ilia Niponpare da xii ly han va phan lap gen 
NLI-IFI (Nuclear LIM interactor-interacting 
factor), ma hda cho mot protein trung gian nam 
trong phiic hgp lien ket protcin-protein,_ thugc 
ho nhan 16 phien ma LIM, tham gia dieu hoa 
qua trinh phien ma blng phuang phap sang Ipc 
phep lai dan trong le bao nam men. 

PHUONG PHAP NGHIE.N CUU 

Nguyen lieu 

Giong Ilia Niponparc duac cung cap bdi 
nhom nghien cim cua Shinozaki tai Trung lam 
Nghien ciiu Khoa hgc nong nghiep Nhat Ban 

Chiing nIm men diing trong ky thuat sang 
loc Yeast one-hybrid duac cung cap bdi phdng 

Ihi nghiem Sinh hpc Phan tir thyc vat, thudc 
Trung tiimCong ngh? sinh hgc va Ky thuat di 
iniycn Quoc tc (International Centre of Genetic 
Engineering ADN Biotechnology), New Delhi, 
An Dp. 

Bp kit lao thu vien ADNc va cac chiing vi 
khuan E. coli XLO va XL I-blue dugc cung cap 
bdi hang Stratagcne, 
Phutfug phap 

Tdch chiet ARN long so cda giong liia 
Niponpare dd xir ly han 

Hat liia Niponparc dugc pha ngu 6 42"C 
trong 3 ngay, sau dd cho nay mam va sinh 
trirdng 15 ngay trong dung dich MS d 28''C, cay 
non dugc xir ly han bang PEG 8000. ARN long 
so dugc tach chiet tir 5 g liia da xii ly han, sir 
dyng dem GITC theo phuang phap ciia 
Sambrook el al. (1989) [8]. 

Tiing h^p ADNc vd thiet ke thtr vien xtr ly ban 
tuARN cua giong liia Niponpare 

Thu vien ADNc chiu han dugc xay dyng 
bang kit sinh tong hgp thu vien Hybrid-Zap 2.1 
ciia hang Slratagene, theo dd cac phan lii ADNc 
cd chiSu xac dinh dugc long hgp tir 5 pg mARN 
tinh sach lir ARN tdng sd da xu ly han cua 
gidng liia Niponpare; 150 ng ADNc cd chieu 
xac dinh dugc chen vao viing MCS (muhi 
cloning site) cua vector Hybrid Zap 2.1 tai vj tri 
ciia hai enzyme gidi han EcoRI va Xhol bang 
phan ling ghep ndi nhd enzyme T4-ligase. Thu 
vicn ADNc-Hybrid Zap 2.1 dugc ddng_ goi 
Irong hdn hgp protein Gigapack III Gold de lao 
thanh "ihu vien Lambda phage tai td hgp". Thu 
vien sau dd dugc kiem tra kich thudc va miic do 
dai dien Irudc khi kich hoat tao ra thu vien 
ADNc-pAD-GAL4 bSng phuong phap in-vivo, 
sin sang cho vice sang Igc bSng ky thuat yeast 
one-hybrid [14]. 

Thiet ki trat tir dich lap Igi bang ky thuat biin 
tinh -phiichoi 

Cac cap oligo dugc thiet ke dua tren trinh tu 
50 nucleotide co chira trat tu loi CCTCCTCC 
cua hai promoter_JRC0528 va JRC0332. Tirng 
cap oligo dugc bit cap lai vdi nhau bling phan 
ling bien linh - phuc hoi [7] de tao cac phan 
doan ADN sgi ddi cd mang trinh tu dich d giCa, 
dugc gidi han 1 dau bang vi tri nhan biet eua 
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enzyme cat gidi han va 1 dau la dau dinh goi 
nhau hoac ca 2 dau deu la dau dinh cd kha nSng 
bat cap bd sung vdi nhau. Cac phan doan ADN 
dugc ghep noi Igi b5ng phan itng sir dyng 
enzyme ADN T4-ligase d6 tgo thanh eac phan 
doan ADN Idn han cd kich iliudc khAc nhau. 
Moi phan doan ADN cd chiia il nhai 2 trat ly I5l 
CCTCCTCC. gidi hgn 2 dau boi enzyme cat 
gidi hgn EcoR! va Xhol dugc nhan ddng trong 
vector pSKIl va kiSm tra bang phuang phip 
PCR va giai trinh ty ADN sau do. 

Bien nap tgo vector thong bdo vd Igo nam men 
Irong sdng Ipc one-hybrid 

Cac trat ty dich lir vector nhan ddng sc dugc 
chuyen sang cac vector pllis-Si va pLacZ nhd 
phan irng cat va ghep ndi tai 2 vi Iri enzyme cSt 
gidi han EcoRI va Xhol, dfi lao thanh cac vector 
thdng bao mang cac trat tu dich khac nhau Cac 
vector thdng bao nay duac bien nap dong thdi 
vao chiing nam men YM427I dc tao 2 chiing 
nam men cho phan irng sang Igc thu vien bang 
ky thuat yeast one-hybrid theo tirng cSp (xector 

pHis-Si va pLacZ ciing mang mpt loai trjt ty 
dich tuang irng vdi 2 promoter JRC0528 va 
JRC0332) theo quy trinh sue nhigt ciia hang 
clonteeh [16]. 

Sdng Ipc thu- vi^n ADNc- pAD-GAL4 bdng ky 
thugt Yeast One-Hybrid 

Tirng chiing nam mi? dugc kiem tra miic dp 
hoal dgng co ban (nen) cua vector thdng^bao 
pllis-Si (xac djnh ndng dp 3-AT bd sung toi da 
trong mdi trudng SD thieu llistidine) va vector 
thong bao pLacZ (xac dinh thdi giari chuyen hoa 
P-galaclosides toi thieu) trudc khi lien hanh sang 
Ipc bang ky thugt yeast one-hybrid. Thu vi?n 
ADNc- pAD-GAL4 xir ly han dugc biSn nap vao 
tirng chiing nam m? va sang Ipc tren moi trudng 
SD bd sung 3-AT va thai gian chuyen hda p-
galaclosides theo quy trinh MATCHMAKER 
One-Hybrid System ciia hang Clonteeh [16]. 

Kf-TQUA N(;HIKN CL U 

Thiet kc thu vi^n .\DNc "xir l> han" ciia 
[{long lua Niponparc 

Hmh I Ket qua kicm tra cac budc tliici ke ihir \i?ii ADNc \u ly hgn ciia gidng lua Niponpare 
A Kcl qua lach chici ARN tdng s6, B. K l̂ qua sinh long hgp sgi I ADNc; C. Ket qua sinh long hgp sgi II 
ADNc; D. Ket qua kicm tra kich thudc ihir vn-n ADNc bSng PCR vdi c$p mdi dac hiC'u ciia vector pAD-
GAL4 (5'-AD-Fw va 3'-AD-Rv). 

ARN tdng sd dugc tach tir liia Niponpare 
15 ngay tuoi da xii ly han tron^ cae khoang 
thdi gian Ih, 2h, 4h, 8h va 24h bang dpm tach 
GITC (hinh 1 A). San pham ARN tdng sd dugc 
kiem tra bang phuang phap diyn di tren gel 
agarose bien tinh va may thuang phd nano-drop 
trudc khi dugc tinh sach de thu dugc san pham 
ARN thdng tin bang phuong phap tir tinh ciia 
hang Promega. San pham ARN thdng tin da 
tinh sach dugc sit dung lam khudn cho phan 
irng tdng hgp sgi 1 vdi mdi la doan oligo - dT 
(20 nucleotide) va phan itng tong hgp sgi II 
dugc tien hanh ngay sau dd deu sii dung hda 
chat va quy trinh trong bp kit sinh tdng hgp thu 

vi?n Hybrid-Zap2.1 cua hang Slratagene. Ket 
qua kicm tra sa bg bang phuang phap dien di 
tren gel agarose 1%, san pham tdng hgp ADNc 
sgi 1 va sgi II deu dat chat lugng mong mudn 
(vet sang dai, lien tyc trong khoang kich thudc 
lir 500 bp d^n han 1500 bp - hinh IB, C). Do 
da thiet lap dugc phuang phap tinh sach cac 
phan doan ADN cd kich thudc Idn han 400 bp 
[7] nen trong nghien cim nay mac dii nguyen 
li?u phdng x^ khdng dugc sir dung (nhu md ta 
trong quy trinh ciia hang) nhung chiing tdi van 
tinh sach dugc cac phan tir ADNc cd chieu xac 
dinh (dau 5' cd dSu dinh cua enzyme cat gidi 
hgn EcoRI, dau 3' la dau dinh cua enzyme cSt 
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gidi han Xhol). 

1 |al dung djch (150 ng) san pham ADNc 
CO chilu xac djnh dupc gan vdi vector 
HybridZap-2.1 bdi enzyme T4-ligase, san 
phim sau dd duac ddng gdi trong vd protein 
Gigapack III Gold de tao thu vicn ADNc -
HybridZAP-2.1 so cap theo dung quy trinh ciia 
lang Slratagene. K^t qua chuan hda vii kicm 
tra kich thudc cua thu vipn ADNc sa cap cho 
Ihiy Ihu vi?n ADNc thu dugc cd nong dd 10̂  
pfii/nl (s6 li?u khdng cdng bd) va kich thudc 
dat tii 800 - 2000 bp. ti I? phage mang ADNc 
chiSm 85-92% (hinh ID). K£t qua Ino thu vicn 
ADNc nay phii hgfp voi yeu cau ciia ciic thi 
nghiem sang loc tiep theo, vi vay, chiing tdi da 
ti6n hanh khuech dai thu vi^n theo quy trinh 
ciia hang Slratagene. Thu vien ADNc Ihir cap 
c6n6ngdpdat lO'" pfii/ml, dugc chiing toi bao 

quan trong DMSO 5% d6 phuc vu cho cac thi 
nghi?m sang Ipc gen. Kfit qua nay luang duong 
vdi thu vicn chiu han ciia gidng liia Mpc tuydn 
da dugc xay dung trong nghien citu trudc do 
ciia chiing tdi [7]. 

Dc sir dyng trong phuang phap sang Ipc 
phep lai dan Irong l̂  bao nam men, thu vien 
ADNc - HybridZAP-2.1 can phai chuyen sang 
thu vicn ADNc-pAD-GAL4. Vector 
HybridZAP-2.1 la mgt "binary vector" dugc 
thiet ke chua cac trinh lu ADN dac biel cho 
phep cat lambda phage tai to hgp thanh dang 
phagemid bang phuong phap in-vivo trong le 
bao E coli chiing XLO dc lao ra vector bieu 
hicn pAD-GAL4 mang ADNc (hinh 2) Chiing 
tdi sir dyng thu vien ADNc pAD-GAL4-2.1 lam 
doi tugng cho thi nghiem sang Ipc gen bang ky 
thuat lai nam men (YIH). 

MCS - i \ 

Hinh 2. Cau triic vector Hybrid Zap 2,1 (A) va pAD-GAL4-2.1 (B) 

Thiet ke cac vector thdng bao (reporter 
vector) mang cac trinh ty dich lap lai 

Cac kel qua microarray phan lich bieu hien 
ciia promoter trong he gen ihuc val da phat hien 
mgt so lugng Idn cac promoter hoat dpng irong 
dieu kî n stress, trong dd cd 34 promoter chira 
trinh tu loi (ygu td ci5-acting) CCTCCTCC 
Chiing ldl da thiet ke 3 cap oligo nucleotide (1, 
2 va 3) tir trat tu 50 nucleotide cd chira trinh tu 
loi ciia promoter JRC0332 va tuang tu la 3 cap 
oligo nucleotide (4, 5 va 6) cho promoter 
JRC0528. Day la hai promoter hotit dgng manh 
trong dieu kien stress, cd ciing mdt yeu td cis-
acting nam trong viing hoat hda (hop TATA) cd 

trinh ty CCTCCTCC. Tirng cap oligo dugc bat 
cap vdi nhau de tao thanh cac phan do?n ADN 
sgi doi bang phuang phap bien tinh-hoi phuc. 
Theo do cac cap oligo sd 1 hoac sd 4 sau khi bat 
cap lai vdi nhau se lao thanh cac phan tu ADN 
sgi doi ma dau 5' mang dau dinh cua enzyme 
cit gidi han EcoR I va d4u 3' la diu dinh 10 
nucleotid. Tuong ty, hai cap ohgo 2 hoac 5 khi 
bat cap lai se tao ra cac phan Hi ADN sgi ddi cd 
2 d5u dinh 10 nucleotid d dau 3' va diu 5'; hai 
cap oligo 3 va 6 tao ra phan tu ADN sgi ddi cd 
dSu dinh 10 nucleotid d d5u 5'va vi tri gSn ciia 
enzyme cat gidi han Smal d diu 5'. V6 nguyen 
tac, khi cd mat enzyme g k T4 ligase thi cac 
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doan ADN I, 2 va 3 (hoac 4, 5 va 6) g5n voi Iral tn dich co 2 lan ISp lai va doan ADN 2 ho5c 
nhau di 1,10 tr,al Hi dich co 3 Ifin lap lai, doan 5 CO Ihj ty gan vdi nhau dc lang so lan lap lai 
ADN I va 3 (hoyc 4 va 6) gtm vai nhau d£ lao Irinh t\r dich (hinh 3). 

cap oligo Ihir 1: AATTGTGGCCrCGCCrCCrCCTCTTCCTCCACTCCACCAC-CC 
CACCGGAGt Gr£.16'(£̂ C*AGAAGGAGGrGAG<TrGarC0G7r,r.Mr;6*M:i: 

CSp OllgO Ihli 2: .||Y<t,l(ri7a,l(i(,UTCG<<.l< < l( C:iCnCCTCCACrCCACCACCCACCt<,CCCGG 
CAax<̂ AGC«?A<;riACCACAAGaAGCTCACiC7xX7nxa3rooCiCririGa:7t;«7recra:c 

CSp ohgo thir 3. ^CCrec-CrGGGTGGCCTCGCCICCKrTl-nCCTCCAtrrCCACCACCCACCCCCCCCOCii 
CACX:riGAGCrX:AGCAGGAGAA(XiAtXTrGAtKrTGGraKjrGGt/-GG(iCX.-GGG 

C9P ohgo Ihu 4. AATT(X,AAAACGGAACGC(tr<t(CTTC('l( (XCTCrCCACGTC 
GtTnTGCCTTGrGCt.(i(.<i(.<«;AGGA(.(/i(iAGAGGrGCAGrKlC!t;cr;cr I 

c ap ohgo thii 5: ^CTr.rOTGT.-TCGAAAACGGAALGCCCCCCat.rCCrCCCCTCTCCACCrrCACTGCGCCGT 
ti(llll«.X:rrGtGOOGOGG(X;Al.(.A<XM!AGAGOrCCAGrOAOOCOCCAr&>ICOClI,rCl 

C5p ohgo thir 6: /icrcrerecTtxiAAAACCOAACGrxcccccc t i t crccccTcrcCACCjrcAcrocGCOGTca: 
Gt7nTrCXrt7rrGCGG(K«K ,̂t;t;AGGAGGGGAGAGtjrGCAGrGAaKG(XAGGtj 

llinh .) CM- cBp oligo manp trSl lit ISi cua prom.ilerlRI"ni32 va promoter JRr0528 

Hinh 4, Kel qua kicm ir^ vac khu.in la*, Juui.g lii.U b>-i,g I'CR \ J sa J J r.a;il; liga gian luac 
cac vector thong bao mang cac trinh ty dich 4 lan l3p lai 

A. Dien dl kiem tra khuan lac bien nap l̂ p hgp trinh t\r dich cho promoter JRC0528 va JR0332, cac bSn^ dien 
dl cd kich thudc tii 350 bp den 650 bp tuong ling vdi trinh ty dich mang 3 den 9 trat ty I6i, khuan lac so 6 va 
13 dugc lua ch^n dc tach plasniid, giai trinh ty va bicn nap vao vector thong bao cd danh dau trdn nhu tren 
hinh; Scr dd gian luge vector thong bao pHis-Si va pLacZ cho promoter JRC0528 (B) va promoter JR0332 
(C) CO mang 4 trat ty I6i, vector pHls-Si co promoter minHis3 dicu khicn gen tdng hgp His3 trong khi vector 
pLaeZ CO gen Laz dugc dieu khien bdi promoter eye I co kha nSng chuyen hda P-galactosides. 

T?ip hgp cac trinh ly dich vdi sd lan l̂ p l̂ i 
khac nhau ciia promoter JRC0332 va JRC0528 
dugc gidi han dau 3' la vj tri dau dinh ciia 
enzyme cSt gidi ban EcoRI va dau 5' la ciia 
enzyme c5t gidi han Smal da dugc nhan dong 
trong viing MCS (vj tri EcoRI va Smal) ciia 
vector pSKJI va bien nap vao te bao E. coU 
chung DH5a kha bien, chpn Igc khuan Igc duong 
linh bang phan ling PCR vdi cap mdi T3/T7. 

Ket qua dien di san pham PCR khuan Igc 
vdi cap mdi T3/T7 cho thSy, ca hai ban dien di 
deu thu dugc cac bang ADN cd kich thudc khac 

nhau trong khoang tir 300 ddn 600 bp (hinh 4A). 
Dicu do cd nghia la ca hai tap hgp trinh ty dich 
deu cd cac phan doan cd kich thudc khac nhau 
(tir 100 den 400 bp) da dugc chen thanh cdng 
trong vector nhan ddng pSKII. Cac phan doan 
cd kich thudc khac nhau tuong ung vdi sd 
lugng ban sao cua trat ty loi trong trinh ty dich 
chung tdi tgo ra la khac nhau. Cy thS, vdi phan 
doan 300 bp, chi cd 2 trat ty loi trong trinh ty 
dich lap lai, phan doan 650 bp tuong ling vdi 
vi?c tdn tai 9 trat tu loi trong trinh tu dich. Lgi 
th6 cua phuang phap nay la trong mpt phan ung 
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chiing loi CO the lao ra nhieu trinh ty dich cd so 
lan lap Igi khac nhau. Viec so hiiu trinh ty dich 
CO s6 lan lap lgi khac nhau nhu vgy giiip chiing 
toi CO nhieu lya chgn cho viec sang Ipc dya tren 
m6i tucrng tac phan tu ADN-prolcin. Cy lh6, 
n6u muon sang Ipc cac mdi tuong lac ADN-
protein manh, chiing tdi cd the sii dung trinh ty 
dich CO 2, 3 lan lap lai dc dua vao vector thdng 
bao (ngugc lai vdi mdi tuong tiic ADN-protcin 
y8u chiing loi cd the lya chpn trinh tu dich cd 6-
8 trat tu loi), sii dung trong sang loc phan lir 
yeast one-hybrid. 

Dua tren ket qua dicn di (hinh 4A), chiing 
toi da lya chpn cac ddng khuan Igc so 6 (cho 
promoter JR0528) va khuan lac sd 13 (cho 
promoter JR0332) mang vector tai td hgp cd 
chiia trinh ty dich 4 lan lap lai (san pham PCR 
CO kicli thudc khoang 400 bp) ciia promoter 
dich de tach plasmid va yiai irinh ty nham 
khang dinh lai vice da thiet kc dugc trinh ly 
dich lap lai cho 2 promoter kc tren Hai vector 
pSKIl tai to hgp mang trinh ty dich 4 lan lap lai 
ciia hai promoter JRC052,S va JRC3302 dugc 
xir li vdi enzyme cat gidi han EcoRI va Smal, 
sau do ghep noi vao 2 vector thdng bao pLacZ 
va pHis-Si (hinh 4B va C tuang ling). Vector tai 
to hpp nay dugc bien nap ddng thdi vao te bao 
nam men YM2471 bang phuang phap sdc nhi?i 
trong nito Idng; va bao quan trong glycerol 20% 
a-80''C de sir dung cho cac thi nghiem lai phan 

tii sang Ipc gen (Y1H) sau nay. 

Phan lap vi phan ti'ch trinh ty cua ADNc ma 
hoa protein tu-o-ng tac vol yeu to cis co trinh 
tu 161 CCTCCTCC 

Trong kl thuat lai phan tir ADN-protein in-
vivo (yeast one-hybrid), proleni dung hgp dugc 
tao ra lir veclor bieu hicn pAD-GAL4 dong vai 
tro nhu nipt nhan td phicn ma se lien kcV tuong 
lac vdi yeu Id c(>-acting nlm trong trinh tu dich 
cua viing lioat hda phien ma tren vector thong 
bao pHis-Si/pLacZ, khdi dpng qua irinh phien 
ma ciia gen thdng bdo (His va LacZ) (hinh 4C, 
D). Tren mdi trudng khuyet dudng (thidu 
Histidine) cd bd sung chat lie che canh tranh 3-
AT, chi nhirng te bao nam men cd gen His bieu 
hien rndi cd kha nang phat Irien; va chi cac IS 
bao nam men cd mang vector pLacZ mdi hoal 
tinh p-galactosidase lam chuyen mau mang lai 
sang mau xanh. Trong nghien cuu nay, hai cap 
vector thdng bao la pHis-Si va pLacZ cd mang 
trinh tu dich 4 lan lap lgi dugc bien nap dong 
thdi vao le bao nam men YM427I. Chon loc te 
bao nam men tren moi tnrdng khuyet dudng 
(thieu Histidine) va phuang phap danh gia hoat 
tinh ciia p-galactosidase, chiing toi da thu dugc 
2 dong nam me co kha nang song sot tren mdi 
trudng khuyet dudng bd sung 3-AT d ndng dp 
10 mM va thdi gian chuyen hda p-galactosides 
trudc 1 gid. 

Bdngl Ket qua phan lap kieu gen su dung ky thuat YIH vdi 2 trinhly promoter JRC0528 va JRC0302 

Promoter 
JRC0528 1 JRC0032 

Dong ADNc phan lap 

3 dong ma hda NLl-lF 
1 dong ma hoa protein R2R3 typical-P-typc 

1 dong ma hoa protein cam ling lanh 

1 dong ma hoa nhan td ire che dich ma EIF 4D 
1 dong ma hda dehydrogenase 

1 dong ma hoa protein kel ARN giau glycine 

1 dong ma hoa protein mang acyl 

1 dong ma hda lien kk ARN 

1 dong ma hda systeiiie synthase 
3 dong ma hoa protein uu nhi|t 
5 trinh tu vector 

5 dong ma hda NLI-IF 
1 dong ma hda protein thupc ho Zinc finger 
1 dong ma hda protein C3HC4-type ring finger 
1 dong ma hda protein lien kk ARN giau glicine 

1 dong ma hda protein ribosomal 60S 
1 dong ma hda protein giong methallolhionein 
1 ddng ma hda carboxylase ribulose-bisphosphate 

I dong ma hoa protein chuyen hoa lipid 

1 dong ma hoa protein uu nhiet 
4 trinh ty vector 
1 ddng ma hda protein lien k t̂ axit beo 



TAP CHi SINHHOC. 2012. 34(0:114-122 

Cac ddng nam men cd sy tang cudng bieu 
hi?n ddng thai cua ca hai gen His va LacZ la 
nhirng dong mang ADNc ma hda cho protein cd 
kha nSng lien kct/tuang tie dac hieu vdi yeu to -
a.v-acting ciia promoter dich. Dya Iren sy bieu 
hi?n ciia gen Ihdng bao chiing tdi da sang Ipc 
dugc 19 ddng te bao nam men mang ADNc ma 
hda cho protein (nhfui td phien ma) cd kha nang 
lien kct/tuang tac vdi trinh ty dich nam trong 
promoter IRC0528 va 18 dong te bao mang 
ADNc ma hda cho protein cd kha nang lien 
kct/tuang tac vdi trinh ty dich nam trong 
promoter IRC0302, Till ea deu dugc giai trinh 
ty v;i so sanh vdi dur lipu tren Ngan hang gen 
(Gencbank), kcl qua cac gen phiin Igp dugc 
trinh bay trong bang I. Kcl qua Ihu dugc cho 
thay chiing tdi dong thdi phan lap dugc cdc 
dong ADNc Ihupc gen NLI-IFI (Nuclear LIM 
interactor-interacting factor) trong ca 2 thi 
nghi?m phan lap gen khi sii dyng 2 trinh ty dich 
khac nhau nam trong vimg hoat hda ciia hai 
promoter JRC0528 va JRC0302. Day la gen ma 
hda cho mdt protein trung gian nam trong phitc 
hgp lien ket prolein-protein, thudc hp nhan td 
phien ma LIM, tham gia dieu hda qua trinh 
phicn ma (ma sd AK07I909). 

De khang djnh NLI-IFI la mdt gen ma hda 

cho nhan to phien ma va NLI-IFI cd kha nang 
lien ket dac hieu vdi trinh ty ADN dich dc hoat 
hoa biau hipn cua gen chirc nang. chiing tdi da 
su dyng phuang phap biau hicn gen in-vivo 
trong te bao nam men. Gen NLI-IFI phan lap 
dugc tir thu vi^n ADNc dugc chung tdi dua vao 
vector biC-u hiijn Yep-GAP va bien ngp vao te 
bao niim men chira vector thdng bao pHis-Si va 
pLaeZ dd danh gia bieu hipn in-vivo ciia gen. 
Chiing tdi dong Ihdi su dyng cac veclor thdng 
bao (pHis-Si va pLacZ) mang trinh ty ADN 
dich da bi ihay thC trinh ty Idi CCTCCTCC 
bang trinh ly AAAAAA de lam ddi chirng am 
cho thi nghiC'm danh gii kha nang lien ket dgc 
hipu ciia NLI-IFI vdi trinh ty ADN dich 
Protein NLI-IF dugc biiu hiC*n trong le bao nam 
men tai to hgp sC ddng vai trd "binding-
domain", lien kel dac hiC'u \ai trinh ty dich tren 
vector thdng bao va hen ket vdi cac phan tir 
"acting-domain" cd trong li- bao nam men, tir dd 
hoal hod ARN polymerase, khdi dpng qua trinh 
phien ma ciia gen thong bao (His va LacZ). Chi 
ed cac te bao nam men mang vector tai td hgp 
Yep-GAP va cd vector thdng bao chiia trinh ty 
Idi CCTCCTCC cd the sinh trudng binh thudng 
tren mdi trudng chgn Igc thieu Histidine cd bd 
sung 3-ATva cd hoal tinh P-galaciozida^c 

I GTGGCCTCGf ( It < I ( ( TCT ICrTCC-VCTCC-XCC UCCACrCGCCCGG 
GTGGCCTCGCAAAAAACTCTTCCTCCACTCCACCACCCACCCGCCCGG 

IJoih J. Kill qud ddiiii gia hojii dgng cua NLWt" trong t^ bao nim men 

A Trinh ty dich nguyen ban (Wt) va dpi bicn (M) nam trong viing promoter ciia vector (hong bao pHis va 
pLaeZ; B. Bieu hî n ciia gen thong bao Uong cac dong 16 bao n5m men tai td hgp khac nhau; M. vector thong 
bao ed trinh ly loi trong promoter bj thay d6i AAAAAA; WT. vector thdng bao cd trinh tu loi CCTCCTCCtrong 
virng promoter; NLI-IF I. te bao nam men tdi t6 hgp mang gen INL-IFI; Vector. tS bao n5m men tai td hgp mang 
vector YebGAP nguyen ban; 0 mM 3-AT: mdi tnidng khuy6t dudng khong cd 3-AT; 30 mM 3-AT- mdi dirdng 
khuyet duong bd sung 3-AT 30 mM. 

Ket qua thu dugc cho thSy, ti bao ndm men cd bd sung 3-AT 6 ndng dp 30 mM va khong cd 
cd vector thdng bao mang trinh ty dot biSn hoat tinh p-galactozidase. Tuang tu, vdi cac te 
khdng the sinh trudng tren mdi trudng chgn Igc bao ndm men mang vector Yeb-GAP nguyen 
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ban khong chira trinh tir ma hda ciia gen NLI-
IFI, gen thdng bao LacZ va His cung khdng 
duoc bieu hien. Ngugc lai, vdi cdc tc bao ndm 
men dupc bien nap vector Yeb-GAP tai td hgp 
va vector thong bao mang trinh ty loi 
CCTCCTCC trong viing didu khiijn cd the sinh 
tnrdng tren mdi ludng cd 3-AT d ndng dg 30 
mM va CO hoat tinh p-galaetozidase (hinh 5). 
tk qua nay chitng td trinh ty ADNc ma chirng 
toi phan lap dupc mang trinh ty ma hda cho 
nhan to phien ma NLl-IFl tir thu \ii;n ADNc xir 
li han, Nhan to phien ma nay cd kha nang lien 
k8t/luong tac dac hieu vdi Irinh ty loi 
CCTCCTCC nam trong viing hogt hoa ciia 
promoter JRC0528 va JRC0302. 

KET LI;AN 

B3ng kT thuat lai phan Hi in-vivo trong te 
bao nam men, chiing tdi da sang Ipc dupc mpt 
irinh ty ma hoa cho nhan td phicn ma NLI-IF tir 
thu vicn ADNc xir li hgn cua gidng liia 
Niponpare. Nhan td phien ma nay ed khd nang 
lien ket'tuang tac dac hieu vdi trat ty loi 
CCTCCTCC nam trong trinh ly hogt hod ciia 
hai promoter cdm ling dieu kien hgn JRC0332 
va JRC0528. D£ di dki kk luan gen NLI-IF cd 
kha nang bam dac hieu vdi trinh tu dich hay 
khong thi can cd them cac kel qua nghien cuu 
khac. Tuy nhien, kel qua thu dugc d tren ciing 
da cho phep chiing tdi ket luan gen ma hoa NLI-
IF la mot gen dicu khien, cd lien quan den qud 
Irinh chong han ciia thuc vat. Dac biet, protein 
cua gen nay tuang tac dac hieu vdi trinh ly loi 
ma khong phu thugc cac Irai tu lan can trong 
trinh ty di'ch. Dieu nay cd nghTa, protein ciia gen 
nay khong chi tuong tac vdi trat tu loi ciia 2 
promoter chiing tdi da nghien cim ma co the nd 
con CO kha nang tuang lac vdi promoter cd chira 
Iral ty loi cua cac gen chiic nang dap irng dieu 
kien bat Ipi khac d thyc val. Dieu nay cd the 
hita hen cho viec nghien ciiu chuyen gen NLl-
IFIvao mpt sd gidng lua md hinh/ chat lugng 
cao de nghien cuu chirc nang chi tiet ciing nhu 
kha nang ap dung trong vice tang cudng tinh 
chong chiu di6u kien bat lgi d cay lua noi rieng 
va thyc vat ndi chung. 
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CONSTRUCTION OF RICE DROUGHT cDNA LIBRARY AND 
IDENTIFICATION OF NLI-IFI USING YEAST O.NE HYBRID SCREENING 

Nguyen Duy Phuong, Tran Tuan Tu, Pham Xuan Hoi 

Agricultural Genetic Institute 

Rice database search on promoter sequences revealed a target sequence (CCTCCTCC) that commonly 
appears on stress inducible promoters of functional genes involved in abiotic stress, such as, drought, high saU 
and cold. In addition, promoter analysis of two stress inducible promoters, it sho\vs that JRC0332 express 
specifically in cold stress and JRC0528 in ABA, high-salinity, drought and cold stresses respectively and 
both promoters contain the target sequence. In this study, we construct a drought cDNA library from total 
RNA of Niponpare vancty for gene screening. Yeast one-hybrid screening icchnique using two target 
sequences of 50 nucleoties on JRC0528 and JRC0332 promoters contain the target sequence for drought 
cDNA library screening. We identify a cDNA encoding a Nuclear LIM interactor-interacting factor (NLI-
IFI). In-vivo specific binding in Yeast suggested that NLI-IFI bind specifically to the target sequence. 

Key words: cDNA library, NLI, transcription factor, Drought tolcrence. Yeast One Hybrid 
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