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THIET KE THU VIEN ADNc CHIU HAN O LUA VA PHAN LAP GEN NLI-IF1
BANG KY THUAT SANG LQC PHEP LAI PON TRONG TE BAO NAM MEN

Nguyén Duy Phwong, Tran Tuin T, Pham Xuin Hi
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TOM TAT: Co s¢ dir liéu vé trinh ty promoter di chimg minh trinh tw ADN dich CCTCCTCC ¢ mit
phd bién trong cic promoter cam tmg v6i didu kién stress ctia cac gen chirc ning lién quan dén stress nhu
han, man va lanh. Ngoai ra, cac nghién ciru phan tich chirc nang cta hai promoter cam tmg véi stress cho
thdy promoter JRC0332 biéu hién dic trung trong diéu kién lanh va promoter JRC0528 biéu hién trong
diéu kién man, han, lanh va c6 mat ABA. Ca hai promoter nay déu c6 chia trinh ty dich. Trong nghién
ctru nay, thu vién ADNc xtr li han tir ARN tong s6 cuia gidng lua Niponpare da dugc thiét ké va sir dung
cho muc dich sang loc gen. Chung toi da sang loc gen tur thu vién ADNc bang phuong phap lai phan ti
trong t& bao nam men (Yeast One Hybrid Assay) sir dung 2 trinh tyr 50 nucleotit nim trong trinh tur 13i
cua 2 promoter JRC0332 va JRC0528, chira trinh tu dich. Ching t6i da phan lap dugc mot ADNc mé hda
nhan t§ phién ma NLI-IF (Nuclear LIM interactor-interacting factor). Nghién ctru in vivo trong té bao

nam men da cho thay NLI-IF c¢6 kha ning twong tac ddc hiéu voi trinh ty dich.

Tir khoa: chiu han, lai ndm men, nhan t6 phién ma, NLI, thu vién ADNc.

MO PAU

Cach tiép can hudng nghién ctru vé stress
thuc vat trén thé gioi hién nay dang tip trung
vao viéc phan lap va nghién ctru dic tinh mot
tap hop day du cac gen lién quan dén bat loi
mdi trudng va mbi lién hé gitra cac bat lgi man,
han va nhiét d6. Hang tram gen dugc cam rng
trong cac diéu kién bt lgi khac nhau va san
pham cia cac gen cam ng v6i diéu kién bat loi
dugc chia 1am hai nhdm: nhdm céc protein chirc
ning giup thuc vat chdng lai bat lgi cua moi
truong va nhom cac protein diéu khién lam
nhiém vu diéu hoa biéu hién gen va truyén tin
hiéu trong qué trinh dap tung diéu kién bat loi.
Cac nhan t phién ma thudc nhom thir hai va 1a
ho gen 16n [8]. Gan day, rt nhiéu nghién ctu
vé nhan t6 phién md duogc thuc hién trén cdy mo
hinh Arabidopsis va cac loai thuc vat khac da
chirng minh vai tr0 quan trong cua chiang trong
qua trinh diéu hoa phan mg cua thyc vat trong
cac diéu kién bat loi méi trudong. Thuce nghiém
d4 ching minh, sy biéu hién cia cac nhan té
phién ma kich hoat su biéu hién cua rat nhiéu
gen chirc nang, do do lam tang cuong kha nang
chiu han & thuc vat. Vi vay, cac nghién ctu vé
c4c gen ma héa nhan t6 phién mé lién quan dén
tinh chiu han dang trd thanh dinh hudng nghién
clru day tiém ndng trong viéc chon tao gidng
chiu han.

Pic diém dac trung cua céc protein dicu
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khién (nhan t6 phién ma) la cé hai ving hoat
dong (domain): vung hoat hoa cac protein chirc
ning (activation domain) va ving lién két
(binding domain) véi cac trat ty ADN dac hi¢u
(cis-acting element) trén vung diéu khién cua
gen (promoter). Dya vao dac tinh bam ADN, k¥
thuat sang loc phép lai don trong té bao nim
men dugc hinh thanh dé phan 1ap cac nhan tb
phién ma. Nhan t phién ma dau tién (OLF-1)
dugc phan lap bémg k¥ thuat sang loc phép lai
don trong té bao nam men [13] va ngay lap tire
trg thanh phuong phap day tiém ning trong viéc
phéan lap cac gen md hoa cac protein co kha
nang bam ADN [16].

O thyc vat, trat tw ADN dic hitu ABRE
(ABA responsive element - yéu t6 dap ung
ABA) ¢ trinh ty 16i 1a ACGTGGC lan dau tién
dugc phat hién trén ving diéu khién gen Em &
IGa mi [4]. Hai nhom protein diéu khién qua trinh
phién ma AREB/ABF bam vao trat tu ADN dac
hiéu ABRE trén cac ving diéu khién gen va hoat
hoa sy biéu hién cac gen chirc ning lién quan dén
khang han [3, 13]. Tiép theo, trat ty ADN dic
hicu DRE/CRT (Dehydration Responsive
Element/C repeat - yéu t6/doan C lap lai dap ung
han) co trinh tu 16i la AIGCCGAC dugc phat
hign trén ving diéu khién gen RD29 &
Arabidopsis [15] va sau nay dugc phat hién trén
rat nhidu doan diéu khién gen ciia cac gen chirc
nang biéu hién trong diéu kién han, man, lanh
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[2, 5, 10]. Cac gen diéu khién qué trinh phién ma
thugc nhom AP2 (APETALA2)/ethylene-
responsive element-binding factor (ERF) bam
vao trat tv ADN dac hiéu DRE va dugc dat tén la
DREB1/CBF va DREB2 [6]. Trat tu ADN dac
hiéu MYC va MYB c0 trinh tu 16i la CANNTG
(MYC) va C/TAACNA/G (MYB) dugc phat
hién trén viing khoi dong gen RD22. Céc nhén t6
phién md AtMYC va AtMYB bam vao trat tu
ADN dgc hiéu MYC va MYB va hoat héa bicu
hién gen chirc ning lién quan dén chiu han [1].
Trat tw ADN déac hiéu nhom gen NAC co6 trinh ty
16i & CATGTG duogc phat hién trén vung khoi
d6ng gen ERD1. Ba nhan té phién m& ho NAC 1a
ANACO019, ANACO055 va ANACO072 bam vao
trat tu dac hiéu nhom NAC trén vung khoi dong
gen chtrc nang va hoat héa biéu hién cac gen nay
[11]. Trong mot nghién ciu khac, Tran et al.
(2007) [12] da phan lap dugc mot gen md hda
nhan t6 phién ma lién két dac hiéu véi mot trinh
tu dich trong dong vdi trinh tu 14 bp ndm trong
promoter ctia gen RPS1, c6 tén la trinh tyu
ZFHDRS. Nhan t6 phién mé nay hoat hoa mot s
gen cam {rmg VGi diéu kién stress va lam ting kha
niang chdng chiu stress ciia cdy chuyén gen.

Gan day, s dung ky thudt sang loc phép lai
don trong té bao ndm men véi trinh tu dich co
chiéu dai 50 nucleotid chira trat tw DRE trén
vung khaoi dong gen JRC2606 chiing toi d& phan
lap dwoc gen md héa nhan té phién ma
OsRap2.4B tir gidng lia Moc Tuyén [7]. Trong
nghién ciu nay chlng toi trinh bay ket qua th1et
ké thu vién ADNc tir ARN tong s6 clia giéng
lta Niponpare dd xtir ly han va phan lap gen
NLI-IF1 (Nuclear LIM interactor-interacting
factor), md héa cho mét protein trung gian nam
trong phic hop lién két protein-protein, thudc
ho nhan t6 phién ma LIM, tham gia diéu hoa
qué trinh phién ma bang phuong phap sang loc
phép lai don trong té bao nAm men.

PHUONG PHAP NGHIEN CUU
Nguyén li¢u

Gidng lua Niponpare duoc cung cip bai
nhom nghién ctru cta Shinozaki tai Trung tdm
Nghién ctru Khoa hoc néng nghiép Nhat Ban.

Chiing nim men diing trong Ky thuat sang
loc Yeast one-hybrid dugc cung cap boi phong

thi nghiém Sinh hoc Phan tir thuc vat, thudc
Trung tm Cdng nghé sinh hoc va K¥ thuat di
truyén Qudc té (International Centre of Genetic
Engineering ADN Biotechnology), New Delhi,
An Do.

BO kit tao thu vién ADNc va cac chung vi
khuan E. coli XLO va XL1-blue dugc cung cap
bai hang Stratagene.

Phuwong phap

Tach chiét ARN téng so cia giong lia
Niponpare da xu Iy han

Hat lua Niponpare duoc pha ngu & 42°C
trong 3 ngay, sau d6 cho nay mam va sinh
trudng 15 ngay trong dung dich MS & 28°C, cay
non dugc xir Iy han bang PEG 8000. ARN téng
s dugc tach chiét tir 5 g laa d& xu 1y han, sir
dung dém GITC theo phuong phap cua
Sambrook et al. (1989) [8].

Téng hop ADNc va thiét ké thw vign xir Iy han
tir ARN ciia giéng lia Niponpare

Thu vién ADNc chiu han dugc xay dung
bang kit sinh tong hop thu vién Hybrid-Zap 2.1
cua hdng Stratagene, theo d6 cac phan tir ADNC
c6 chiéu xac dinh dugc tong hop tir 5 pg mARN
tinh sach tr ARN tdng s6 dd xir 1y han cua
gidng laa Niponpare; 150 ng ADNc c6 chiéu
xac dinh dugc chen vao vung MCS (multi
cloning site) cua vector Hybrid Zap 2.1 tai vi tri
cua hai enzyme gi¢i han EcoRI va Xhol bang
phan ung ghép ndi nho enzyme T4-ligase. Thu
vién ADNc-Hybrid Zap 2.1 dugc dong goi
trong hén hop protein Gigapack III Gold dé tao
thanh “thu vién Lambda phage tai t6 hop”. Thu
vién sau d6 duoc kiém tra kich thudc va mac do
dai dién trudc khi Kich hoat tao ra thu vién
ADNCc-pAD-GAL4 bang phuong phép in-vivo,
san sang cho viéc sang loc bang ky thuat yeast
one-hybrid [14].

Thiét ké trdt tw dich \dp lgi bang kj thudt bién
tinh - phuc hoi

Céc cap oligo dugc thiét ké dua trén trinh tu
50 nucleotide c6é chira trat tu 16i CCTCCTCC
cua hai promoter JRC0528 va JRC0332. Tung
cap oligo duoc bat cap lai véi nhau béng phan
tmg bién tinh - phuc hdi [7] dé tao cac phan
doan ADN sgi d6i c6 mang trinh tu dich & gitra,
dugc giéi han 1 dau bang vi tri nhan biét cua
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enzyme Cit giéi han va 1 dau 1a dau dinh gbi
nhau hoic ca 2 dau déu 1a dau dinh c6 kha ning
bit cap bd sung v6i nhau. Cac phan doan ADN
dugc ghép ndi lai bang phan tng st dung
enzyme ADN T4-ligase dé tao thanh cac phan
doan ADN Ién hon c¢6 kich thude khac nhau.
Mbi phan doan ADN c6 chira it nhat 2 trat tu 18i
CCTCCTCC, gi6i han 2 diu boi enzyme cit
gidi han EcoRI va Xhol dugc nhan dong trong
vector pSKIIl va kiém tra bang phuong phap
PCR va giai trinh tu ADN sau do.

Bién nap tao vector thong bao va tao nim men
trong sang loc one-hybrid

Cac trat tu dich tir vector nhan dong s€ dugc
chuyén sang cac vector pHis-Si va pLacZ nho
phan mg cit va ghép nbi tai 2 vi tri enzyme cit
gi6i han EcoRI va Xhol, dé tao thanh céc vector
théng bao mang cac trat tu dich khac nhau. Cac
vector thong bao ndy duoc bién nap dong thoi
vao ching ndm men YM4271 d tao 2 chung
nim men cho phan tmg sang loc thu vién bang
ky thuat yeast one-hybrid theo tirng cap (vector
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pHis-Si va pLacZ cung mang mot loai trat tu
dich tuwong ung voi 2 promoter JRC0528 va
JRC0332) theo quy trinh séc nhiét cia hing
clontech [16].

sang loc thw vien ADNc- pAD-GALA4 bang ky
thugt Yeast One-Hybrid

Tung chung ndm me duoc kiém tra mac do
hoat dong co ban (nén) cia vector thong béo
pHis-Si (xac dinh nong d6 3-AT bo sung tbi da
trong mdi truong SD thiéu Histidine) va vector
thong bao pLacZ (xac dinh thoi gian chuyén hoa
B-galactosides t6i thiéu) trudc khi tién hanh sang
loc bang ky thuat yeast one-hybrid. Thu vién
ADNc- pAD-GAL4 xir Iy han dugc bién nap vao
tirng chung ndm me va sang loc trén méi trudng
SD b6 sung 3-AT va thoi gian chuyén hoa p-
galactosides theo quy trinh MATCHMAKER
One-Hybrid System cua hdng Clontech [16].

KET QUA NGHIEN CUU

Thiét ké thw vign ADNc “xir Iy han” ciia
giong laa Niponpare

1 23 456178 91011 121314151617 18 MK

Hinh 1. Két qua kiém tra cac budc thiét ké thu vién ADNc xtr Iy han cua gidng lta Niponpare
A. Két qua tach chiét ARN tong so; B. Két qua sinh tong hop soi I ADNc; C. ‘Két qua sinh téng hop soi I
ADNc; D. Két qua kiém tra kich thudc thu vién ADNc bang PCR véi cap moi dac hi€u cia vector pAD-

GALA4 (5’-AD-Fw va 3’-AD-Rv).

ARN tong s6 duoc tach tir laa Niponpare
15 ngay tudi dd xtr 1y han trong cac khoang
thoi gian 1h, 2h, 4h, 8h va 24h bing dém tach
GITC (hinh 1A). San phim ARN tong sé dugc
kiém tra bang phuong phap dién di trén gel
agarose bién tinh va may quang phd nano-drop
trude khi duge tinh sach dé thu dugc san phém
ARN théng tin bang phwong phap tir tinh cia
hdng Promega. San pham ARN thong tin d4
tinh sach dugc st dung 1lam khubn cho phan
g tong hop sgi I véi mdi 1a doan oligo - dT
(20 nucleotide) va phan tng tong hop soi II
dugc tién hanh ngay sau d6 déu sir dung hoa
chat va quy trinh trong bo kit sinh téng hop thu
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vién Hybrid-Zap2.1 cua hang Stratagene. Két
qua kiém tra so bo bang phuong phap dién di
trén gel agarose 1%, san pham tong hop ADNc
soi I va soi 1T déu dat chit lugng mong mudn
(vét sang dai, lién tuc trong khoang kich thudc
tur 500 bp dén hon 1500 bp - hinh 1B, C). Do
da thiét 1ap dugc phuong phap tinh sach cac
phan doan ADN c6 kich thude 16n hon 400 bp
[7] nén trong nghién ctru ndy mac du nguyén
liéu phong xa khong dugce su dung (nhu mo ta
trong quy trinh caa hdng) nhung chung t6i van
tinh sach dugc cac phan tir ADNc ¢6 chiéu Xac
dinh (ddu 5’ c6 dau dinh cua enzyme cit gidi
han EcoRI, ddu 3’ 14 d4u dinh cua enzyme cit
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gidi han Xhol).

1 pl dung dich (150 ng) san phim ADNc
c6 chidu xac dinh duoc gén vGi  vector
HybridZap-2.1 boi enzyme T4-ligase, San
pham sau d6 dugc dong gbi trong vo protein
Gigapack III Gold dé tao thu vién ADNc -
HybridZAP-2.1 so cap theo ding quy trinh cua
hang Stratagene. Két qua chuin héa va kiém
tra kich thudc cta thu vién ADNc so cip cho
théy thu vién ADNc thu duoc co néng do 10°
pfu/pl (sb liéu khong cong bd) va kich thudce
dat tir 800 - 2000 bp, ti 1¢ phage mang ADNc
chiém 85-92% (hinh 1D). Két qua tao thu vién
ADNc nay phd hop véi yéu cau cua céc thi
nghiém sang loc tiép theo, vi vay, chung toi d&
tién hanh khuéch dai thu vién theo quy trinh
cua hing Stratagene. Thu vién ADNc thtr cap
c6 ndng @6 dat 10™ pfu/ml, dugc chung tdi bao

quan trong DMSO 5% dé phuc vu cho céc thi
nghiém sang loc gen. Két qua nay tuong duong
Vv6i thu vién chiu han cua gidng lta Mdc tuyén
da dugc xay dung trong nghién ciru trude do
cua chung toi [7].

Pé sir dung trong phuong phap sang loc
phép lai don trong té bao nam men, thu vién
ADNC - HybridZAP-2.1 cin phai chuyén sang
thu vién ADNc-pAD-GALA4. Vector
HybridZAP-2.1 1a m¢t “binary vector” duoc
thiét ké chia cac trinh tw ADN dic biét cho
phép cit lambda phage tai t6 hop thanh dang
phagemid bang phuong phap in-vivo trong té
bao E. coli ching XLO dé tao ra vector biéu
hién pAD-GAL4 mang ADNc (hinh 2). Chung
toi sir dung thu vién ADNc pAD-GAL4-2.1 lam
dbi tuong cho thi nghiém sang loc gen bang k¥
thuat lai nAm men (Y 1H).
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Hinh 2. Ciu triic vector Hybrid Zap 2.1 (A) va pAD-GAL4-2.1 (B)

Thiét ké cac vector thong bao (reporter
vector) mang cac trinh tu dich lap lai

Cac két qua microarray phan tich biéu hién
cua promoter trong hé gen thuc vat da phat hién
mot sb luong 16n cac promoter hoat dong trong
didu kién stress, trong d6 c6 34 promoter chira
trinh ty 16i (yéu t6 cis-acting) CCTCCTCC.
Ching t6i d4 thiét ké 3 cip oligo nucleotide (1,
2 va 3) tur trat ty 50 nucleotide c6 chira trinh tu
16i cua promoter JRC0332 va tuong tu la 3 cap
oligo nucleotide (4, 5 va 6) cho promoter
JRCO0528. Pay la hai promoter hoat dong manh
trong diéu kién stress, c6 cung mot yéu td cis-
acting nam trong vuing hoat héa (hop TATA) ¢

trinh ty CCTCCTCC. Timg cip oligo dugc bit
cip v6i nhau dé tao thanh cac ‘phan doan ADN
soi d6i bang phuong phap bién tlnh-h01 phuc.
Theo d6 cac cap oligo s6 1 hoic sb 4 sau khi bat
cap lai vdi nhau s€ tao thanh cac phéan tr ADN
soi d6i ma dau 5° mang dau dinh cua enzyme
cat gigi han ECOoR I va dau 3’ 1a dau dinh 10
nucleotid. Tuwong tu, hai cap oligo 2 hoac 5 khi
bat cdp lai s€ tao ra cac phan tir ADN soi doi O
2 dau dinh 10 nucleotid & dau 3’ va dau 5°; hai
cap oligo 3 va 6 tao ra phan tir ADN soi d6i co
dau dinh 10 nucleotid ¢ dau 5’ va vi tri gin cia
enzyme cat gigi han Smal Y dau 5. V& nguyén
tac, khi c6 mat enzyme gan T4 ligase thi céc
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doan ADN 1, 2 va 3 (hoic 4, 5 va 6) gan voi
nhau dé€ tao trat tu dich co 3 lan 13p lai; qoan
ADN 1 va 3 (hoac 4 va 6) gan vd&i nhau dé tao

trat tu djch c62 lan lap lai V? doan ADN 2 hoac
5 ¢0 thé tu gan vdi nhau dé tang so lan lap lai
trinh tu dich (hinh 3).

Cép oligo thlr 1: AATTGTGGCCTCGCCTCCTCCTCTTCCTCCACTCCACCACCC
CACCGGAGCGGAGGAGGAGAAGGAGGTGAGGTGGTGGGTGGGCGGGCC
Cép oligo thlr 2: ACCCGCCCGGGTGGCCTCGCCTCCTCCTCTTCCTCCACTCCACCACCCACCCGCCCGG
CACCGGAGCGGAGGAGGAGAAGGAGGTGAGGTGGTGGGTGGGCGGGCCTGGGCGGGCC
Cép oligo thlr 3: ACCCGCCCGGGTGGCCTCGCCTCCTCCTCTTCCTCCACTCCACCACCCACCCGCCCGGCCC
CACCGGAGCGGAGGAGGAGAAGGAGGTGAGGTGGTGGGTGGGCGGGCCGGG
Cép oligo thlr 4: AATTCGAAAACGGAACGCCCCCCCCCTCCTCCCCTCTCCACGTC
GCTTTTGCCTTGCGGGGGGGGGAGGAGGGGAGAGGTGCAGTGACGCGCCA
Cép oligo thlr 5: ACTGCGCGGTCGAAAACGGAACGCCCCCCCCCTCCTCCCCTCTCCACGTCACTGCGCGGT
GCTTTTGCCTTGCGGGGGGGGGAGGAGGGGAGAGGTGCAGTGACGCGCCA TGACGCGCCA
Cép oligo thlr 6: ACTGCGCGGTCGAAAACGGAACGCCCCCCCCCTCCTCCCCTCTCCACGTCACTGCGCGGTCCC
GCTTTTGCCTTGCGGGGGGGGGAGGAGGGGAGAGGTGCAGTGACGCGCCAGGG

Hinh 3. C&c cap oligo mang trat ty 16i cua promoterJRC0332 va promoter JRC0528

A
650 bp
450bp ) 350 bp
400 bp

e/ RC0528 JRCO528 JRCO528 JRCO528 PminHis3 RS
B

RC0528 JRCO528 JRCO528 JRCO528

JRCO332 JRCO332 JRCO332 JRCO332 1is3

C

JRCO332 JRCO332 JRCO332 JRCO332

Peycl
——
Pcycl laz J

Hinh 4. Két qua kiém tra cac khuan lac duong tinh bang PCR va S0 d6 minh hoa gian Iuoc
cac vector thong bao mang céc trinh tu dich 4 lan 1ap lai

A. Dién di kiém tra khuan lac bién nap tap hop trinh tur dich cho promoter JRC0528 va JR0332, cac bang dién
di ¢6 kich thuédce tir 350 bp dén 650 bp twong uing véi trinh tu dich mang 3 dén 9 trat tw 18i, khuan lac s6 6 va
13 dugc lya chon dé tach plasmid, giai trinh ty va bién nap vao vector théng béo cé danh dau tron nhu trén
hinh; So db gian lugc vector thong bao pHis-Si va pLacZ cho promoter JRC0528 (B) va promoter JR0O332
(C) c6 mang 4 trat ty 16i, vector pHis-Si co promoter minHis3 diéu khién gen téng hop His3 trong khi vector
pLacZ c6 gen Laz dugc diéu khién boi promoter cycl ¢6 kha ning chuyén héa p-galactosides.

Tap hop cac trinh tu dich véi s 1an lap lai
khac nhau cta promoter JRC0332 va JRC0528
dugc gi6i han diu 3’ 14 vi tri diu dinh cua
enzyme cat gi6i han EcoRI va dau 5° 1 coa
enzyme cit gioi han Smal da duoc nhan dong
trong vung MCS (vi tri EcoRIl va Smal) cua
vector pSKII va bién nap vao té bao E. coli
ching DH5a kha bién, chon loc khuén lac duong
tinh bang phan tmg PCR véi cap moi T3/T7.

Két qua dién di san phém PCR khuén lac
v6i cap moi T3/T7 cho thay, ca hai ban dién di
deu thu dugc cac bang ADN c6 kich thudc khac
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nhau trong khoang tir 300 dén 600 bp (hinh 4A).
Diéu d6 c6 nghia 1a ca hai tap hop trinh tu dich
déu c6 cac phan doan co kich thudc khac nhau
(tir 100 dén 400 bp) d& duoc chén thanh céng
trong vector nhan dong pSKII. Cac phan doan
¢6 kich thudc khac nhau twong Gng véi sd
lugng ban sao cua trat tu 18i trong trinh tu dich
ching tdi tao ra 1a khac nhau. Cu thé, véi phan
doan 300 bp, chi c6 2 trat tu 18i trong trinh tu
dich 1ap lai, phan doan 650 bp tuong g voi
viéc ton tai 9 trat ty 16i trong trinh ty dich. Loi
thé cta phuong phap nay 1a trong mét phan ting
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chiing t6i c6 thé tao ra nhiéu trinh tu dich c6 sb
lan 13p lai khac nhau. Viéc sé hitu trinh ty dich
¢6 s6 1an lap lai khiac nhau nhu Véy giup chung
toi co nhiéu lira chon cho viéc sang loc dya trén
m01 trong tac phin tr ADN-protein. Cu thé,
néu mudn sang loc cac mdi tu0’ng tac ADN-
protein manh, chung toi ¢6 thé sir dung trinh ty
dich ¢6 2, 3 lan lap lai dé dua vao vector thong
bao (ngu’orc lai v6i mbi twong tac ADN-protein
yéu chung t6i c¢6 thé lya chon trinh ty dich c¢6 6-
8 trat ty 16i), st dung trong sang loc phan tir
yeast one-hybrid.

Dua trén két qua dién di (hinh 4A), ching
t61 d4 lwa chon cac dong khuan lac s6 6 (cho
promoter JR0528) va khuan lac sé 13 (cho
promoter JR0332) mang vector tai to hop co
chira trinh tu dich 4 1an lip lai (san pham PCR
c6 kich thudc khoang 400 bp) cua promoter
dich dé tach plasmid va giai trinh ty nhim
khing dinh lai viéc da thiét ké duoc trinh tu
dich lap lai cho 2 promoter ké trén. Hai vector
pSKII téi to hop mang trinh tu dich 4 lan lap lai
cua hai promoter JRC0528 va JRC3302 duogc
xir 1i véi enzyme cit gii han EcoRI va Smal,
sau d6 ghép ndi vao 2 vector thdng bao pLacZ
va pHis-Si (hinh 4B va C tuong tmg). Vector tai
to hop nay duogc bién nap dong thoi Vao té bao
ndm men YM2471 bang phuong phap soc nhiét
trong nito 10ng; va bao quan trong glycerol 20%
& -80°C dé sir dung cho cac thi nghiém lai phin

tur sang loc gen (Y1H) sau nay.

Phan Iap va phéan tich trinh tw cia ADNc ma
hoa protein twong tac Véi yéu to cis co trinh
tw 16 CCTCCTCC

Trong ki thuat lai phan tae ADN-protein in-
vivo (yeast one-hybrid), protein dung hgp dugc
tao ra tir vector biéu hién pAD-GAL4 dong vai
trd nhu mot nhan té phién ma sé& lién két/ tuong
tac v6i yéu t6 cis-acting nam trong trinh tu dich
ctia vung hoat hoa phién méi trén vector thong
bdo pHis-Si/pLacZ, khoi dong qua trinh phién
ma cua gen thong bdo (His va LacZ) (hinh 4C,
D). Trén mdi trudng khuyét dudng (thiéu
Histidine) c6 bo sung chét trc ché canh tranh 3-
AT, chi nhitng t& bao ndm men c6 gen His biéu
hién méi c6 kha nang phat trién; va chi cac té
bao nim men c6 mang vector pLacZ méi hoat
tinh B-galactosidase 1am chuyén mau mang lai
sang mau xanh. Trong nghién ctru nay, hai cap
vector théng béo la pHis-Si va pLacZ c6 mang
trinh ty dich 4 1an lip lai dugc bién nap dong
thoi vao té bao ndm men YM4271. Chon loc té
bao ndm men trén moi truong khuyét dudng
(thiéu Histidine) va phuong phap danh gia hoat
tinh cua B-galactosidase, chung t6i da thu dugc
2 dong nim me c6 kha ‘nang song sot trén moi
truong khuyét dudng bd sung 3-AT ¢ ndng do
10 mM va thoi gian chuyén héa B-galactosides
trude 1 gio.

Bdng 1. Két qua phan lap kiéu gen str dung k¥ thuat Y 1H véi 2 trinh ty promoter JRC0528 va JRC0302

Promoter

JRC0528 |

JRC0032

Dong ADNCc phan lap

3 dong ma héa NLI-IF

1 dong mé hda protein R2R3 typical-P-type
1 dong ma héa protein cam trng lanh

1 dong ma hoa nhan té e ché dich ma EIF 4D
1 dong méa hda dehydrogenase

1 dong m4 héa protein két ARN giau glycine
1 dong mé héa protein mang acyl

1 dong ma hoa lién két ARN

1 dong ma hda systeine synthase

3 dong ma hoéa protein wu nhiét

5 trinh tu vector

5 dong ma héa NLI-1F

1 dong mé hda protein thudc ho Zinc finger

1 dong mé héa protein C3HC4-type ring finger
1 dong ma hoa protein lién két ARN giau glicine
1 dong mé héa protein ribosomal 60S

1 dong m4 hoéa protein giéng methallothionein

1 dong mé héa carboxylase ribulose-bisphosphate
1 dong m4 héa protein chuyén hoa lipid

1 dong mé héa protein wu nhiét

4 trinh tu vector

1 dong ma hoa protein lién két axit béo

119



TAP CHI SINH HOC, 2012, 34(1): 114-122

Cac dong nam men c6 sy ting cudng bicu
hién déng thoi cia ca hai gen His va LacZ la
nhirng dong mang ADNc ma héa cho protein c6
kha ning lién két/twong tac dic hiéu véi yéu t6 -
cis-acting cua promoter dich. Dya trén sy biéu
hién ctia gen thong bao ching t6i da sang loc
dugc 19 dong té bao nAm men mang ADNc mé
héa cho protein (nhan té phién m4) cé kha ning
lién két/tuong tac voi trinh ty dich nim trong
promoter IRC0528 va 18 dong té bao mang
ADNc méd hda cho protein c6 kha nang lién
két/twong tac véi trinh ty dich nim trong
promoter IRC0302. Tét ca déu duoc giai trinh
tu va so sanh véi dir liéu trén Ngan hang gen
(Genebank), két qua cac gen phan lap duogc
trinh bay trong bang 1. Két qua thu duoc cho
thiy chiing t6i dong thoi phan lap dwoc cac
dong ADNc thudc gen NLI-IF1 (Nuclear LIM
interactor-interacting factor) trong ca 2 thi
nghiém phan 1ap gen khi str dung 2 trinh tu dich
khé4c nhau nam trong ving hoat héa cua hai
promoter JRC0528 va JRC0302. Pay la gen mé
héa cho mét protein trung gian nam trong phirc
hop lién két protein-protein, thudc ho nhan té
phién m4 LIM, tham gia diéu hoa qua trinh
phién ma (ma s6 AK071909).

Pé khang dinh NLI-IF1 12 mot gen méa hoéa

cho nhan t6 phién ma va NLI-IF1 c6 kha ning
lién két dac hidu véi trinh tw ADN dich dé hoat
héa biéu hién ciia gen chirc nang, ching toi d&
st dung phuong phap biéu hién gen in-vivo
trong té bao nim men. Gen NLI-IF1 phan lap
duogc tur thu vién ADNc dugce chung t6i dua vao
vector biéu hién Yep-GAP va bién nap vao té
bao nim men chira vector thong bao pHis-Si va
pLacZ dé danh gia biéu hién in-vivo cua gen.
Chung t6i dong thoi sir dung cac vector thong
bao (pHis-Si va pLacZ) mang trinh ty ADN
dich d4 bi thay thé trinh ty 16i CCTCCTCC
bang trinh ty AAAAAA dé lam d6i chimg am
cho thi nghiém danh gia kha ning lién két dac
hiu ctia NLI-IF1 véi trinh tw ADN dich.
Protein NLI-IF dugc biéu hién trong té bao nim
men tai t6 hop s& dong vai trd “binding-
domain”, lién két dic hiéu véi trinh tu dich trén
vector thong bao va lién két voi cac phan tir
“acting-domain” ¢ trong té bao nam men, tir d6
hoat hoa ARN polymerase, khoi d()ng qua trinh
phlen ma cua gen thong bao (His va LacZ). Chi
¢ cac té bao nim men mang vector tai to hop
Yep-GAP va c6 vector thong bao chira trinh tu
I6i CCTCCTCC c6 thé sinh trudng binh thuong
trén moi trudng chon loc thiéu Histidine c6 bd
sung 3-ATva c0 hoat tinh -galactozidase.

A Wt: GTGGCCTCGCCTCCTCCTCTTCCTCCACTCCACCACCCACCCGCCCGG
M: GTGGCCTCGCAAAAAACTCTTCCTCCACTCCACCACCCACCCGCCCGG

30mM 3AT

0mM 3AT

p -Gal activitv
16

[

B.Galactosidase

11

OsNLHFAWT  ector'WT  OshLEEM  Vecta

o o os oo e

Hinh 5. Két qua danh gia hoat déng ctia NLI-IF trong té bao nim men

A. Trinh ty dich nguyén ban (Wt) va dot bién (M) nam trong vUng promoter cua vector thong bdo pHis va
pLacZ; B. Biéu hién cua gen thong bao trong céc dong té bao NAm men tai to hop khac nhau; M. vector thong
béo c6 trinh ty 16i trong promoter bi thay d6i AAAAAA; WT. vector théng bao cé trinh ty 16i CCTCCTCCtrong
viing promoter; NLI-IF1. t& bao nim men tai to hgp mang gen INL-IF1; Vector. té bao nim men tai t6 hgp mang
vector YebGAP nguyén ban; 0 mM 3-AT: méi truong khuyét dudng khong c6 3-AT; 30 MM 3-AT: méi trudng
khuyét dudng bd sung 3-AT 30 mM.

Két qua thu dugc cho thdy, té bao nim men
cd vector thdng bao mang trinh ty dot bién
khong thé sinh trudng trén méi truong chon loc
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ban khong chira trinh ty ma hoa cua gen NLI-
IF1, gen thong b&o LacZ va His ciing khong
dugc biéu hién. Nguoc lai, véi cac té bao nim
men duoc bién nap vector Yeb-GAP tai to hop
va vector thong bao mang trinh ty 10i
CCTCCTCC trong ving diéu khién cé thé sinh
truong trén moi tudng cO 3-AT & nong do 30
mM va cé hoat tinh B-galactozidase (hinh 5).
Két qua ndy ching to trinh ty ADNc ma ching
toi phan lap dugc mang trinh ty md hda cho
nhan t6 phién md NLI-IF1 tir thu vién ADNc xtr
li han. Nhan té phién ma nay c6 kha niang lién
két/twong tac dic hidu v6i trinh tu 10i
CCTCCTCC nam trong vlng hoat héa cua
promoter JRC0528 va JRC0302.

KET LUAN

Bang ki thuat lai phan tir in-vivo trong té
bao niAm men, chung t6i da sang loc dugc mot
trinh tu ma hoa cho nhan t6 phién ma NLI-IF tir
thr vién ADNc xtr li han cua gidng lta
Niponpare. Nhan t5 phién ma nay c6 kha ning
lien két/twong tac dic hiéu voi trat tu 16
CCTCCTCC nam trong trinh tu hoat hoa cua
hai promoter cam tng diéu kién han JRC0332
va JRC0528. Bé di dén két luan gen NLI-IF c6
kha nang bam dac hiéu véi trinh tu dich hay
khong thi can c6 thém cac két qua nghién ciru
khéac. Tuy nhién, két qua thu dugc ¢ trén ciing
d4 cho phép ching t6i két luan gen ma hoa NLI-
IF 1a mot gen diéu khién, co lién quan dén qua
trinh chéng han cua thuc vat. Dac biét, protein
Cua gen nay tuong tac dac hiéu vai trinh tu 10i
ma khéng phu thudc cac trat tu 1an can trong
trinh tu dich. Diéu ndy c6 nghia, protein ciia gen
nay khong chi tuong tac véi trat tu 10i cua 2
promoter chiing t6i d nghién ctiru ma cé thé né
con c6 kha nang tuong tac véi promoter c6 chira
trat tu 18i cia cac gen chirc nang dap ing diéu
kién bat loi khac & thuc vat. Didu ndy c6 thé
htra hen cho viéc nghién ciru chuyén gen NLI-
IF1 vao mot s6 gidng lia mé hinh/ chat lugng
cao dé nghién ciru chirc nang chi tiét cling nhu
kha nang ap dung trong viéc ting cuong tinh
chéng chiu diéu kién bt loi ¢ ciy lta noi riéng
va thuc vat néi chung.
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CONSTRUCTION OF RICE DROUGHT cDNA LIBRARY AND
IDENTIFICATION OF NLI-IF1 USING YEAST ONE HYBRID SCREENING

Nguyen Duy Phuong, Tran Tuan Tu, Pham Xuan Hoi
Agricultural Genetic Institute

SUMMARY

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 salt
and cold. In addition, promoter analysis of two stress inducible promoters, it shows 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 variety for gene screening. Yeast one-hybrid screening technique 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-
IF1). In-vivo specific binding in Yeast suggested that NLI-IF1 bind specifically to the target sequence.

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