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'+ Co o dir ligu v trinh e promoter dd ehing mmh trinh tye ADN dich CCTCCTCC c6 mit
am img voi dicu kign stress clia ciic gen chae nang lien quan dén siress nhu
han. man va lanh. Ngodi ra, cic nghién cira phan tich chire nang cua hai promoter cam Amng voi stress cho
hay promoter JRCOIZ2 bicu | dae (rung trong di¢u kién lanh va promoler JRCOS528 bicu hién trong
dicn kign man, han, lanh v co mit ABA. Ci bai promolcr niy déu ¢6 chia trinh ty dich Trong, nghién
ciru niy. thu vién ADNe xur 1 han tir ARN 16ng 0 da giong laa Niponpare (i duge thict ké va s dung
cho muc dich sing Joc gen Ching 161 G sang loe gen G thir vign ADNc bing phuong phap lay phin 1l
rong (¢ bao nam men (Yeasl One Mybrid Assay) su dyng 2 trinh (u 50 nucleott ndm trong trinh ty Joi
cda 2 promoler JRCO332 vis JRCOS28. chira (rinh tr dich. Ching téi da phan tap duge m¢t ADNe ma héa
nlnn 10 phién mi NL] IF (Nuclear LIM interactor-inieracting factor). Nghién ciru in vive trong 1¢ bio

TOM 1
pho bicn (rong cde promoter

ndny men da cho thiy NLI-IF ¢6 khi nng twong tic dic bigu voi trinh tr dich.

Tir khoa. chju han, las ndm men, nhan (6 phicn md, NLI, thu vi¢gn ADNc.

MO DAL

Cach uép can hudng nghién ciru vé stress
thuc vat trén thé gigi hién nay dang tap trung
vao viée phin lap va nghién cu dac tinh mt
tap hop diy di cdc¢ gen lién quan dén bit Igi
méi lrudng va mdi hén h¢ gira cic bét lgi mén,
han va nhiét do Hang tram gen duoc ciam img
trong cdc diéu ki¢n bat lgi khic nhau va san
pham cia cdc gen cam (g vdi diéu ki¢n bat Igt
dugc chia 1am hai nhém; nhdm cace protein chirc
nang gitp thye vat chéng lai bat lgi cia moi
trugng va nhom cac protein dicu khicn am
nhi¢m vy diéu hoa bidu hign gen va lruycn tin
hi¢u trong qua trinh ddp ing dicu kién bat lgi.
Cac nhdn 16 phién mé thugc nhém thir hai va la
ho gen 1on [8). Gén day, rit nhicu nghién ciru
vé nhén t§ phién ma dugc thye hi¢gn trén cdy mé
hinh Arabidopsis va cic loai thye vit khic da
chitng minh vai trd quan trong cia ching trong
qua trinh diéu hoa phin \rng cua thyc vit trong
cac diéu kién bat lgi méi truomg. Thye nbhwm
da chirng minh, sy biéu hi¢n cua cac nhan lo
phién mé kich hoat sy biéu hién cua rat nhiéu
gen chire néng, do d6 lam tang cudng kha nAng
chiu han o thyc vat. V1 vy, cac nghién clru vé
céc gen ma héa nhan 16 phicn mi lién quan dén
tinh chiu han dang tro thanh dinh huong nghién
clru ddy tiem nang trong viéc chon tao giong
chiu han.

Djc diém dic trung ca cic protein diéu
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khién (nhan 16 phién ma) la c6 hai ving hoat
dong (domain): viing hoat hod cac protein chl'rlc
ning (activation domain) va ving lién kel
(binding domain) vd1 cac trat ty ADN dic héu
(cis-acting clement) trén vung didu khién cia
gen (promoter). Dya vao dac tinh bam ADN, l\y
thuiit sang loc phép lai don trong té bao nam
men duge hinh thanh dé phan ldp cdc nhan 16
phién ma. Nhin lo phién ma dau tién (OLF-1)
duge phén lap b{mb ky thudt sang loc phép lai
don trong 1€ bao nam men (13] va ngay lap tic
tgs thanh phuong phap ddy tiem ning trong viée
phin lip cic gen mi hoa cic prolein ¢ kha
ning bam ADN [16].

O thye Vil trdt e ADN dac hieu ABRE
(ABA responsive element - ygu lo dip dng
ABA) ¢ trinh tyr 18i 13 ACGTGGC lan dau tién
duge phit hign trén ving didu khién gen Em ¢
hia mi [4]. Hai nhém protein diéu khién qud trinh
phién md AREB/ABF bam vio trit wr ADN dic
hi¢u ABRE trén cac viing diéu khién gen va hoat
héa sy biéu hign cac gen chic ning hién quan dén
khang han {3, 13). Tiép theo, trat g ADN dic
hi¢u  DRE/CRT (Dchydrauon Responsive
Element/C repeat - yéu té/doan C Kip lai dap ung
han) co trinh ty 18i 14 A/GCCGAC duge phal
hién trén ving didu  khién gen RD29 ¢
Arabndopsxs [15] va sau nay duoc phat hién trén
rat nhicu doan diu khién gen cua cac gen chic
nang bidu hign trong didu ki¢n han, min, lanh
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12,5, 10). Cac pen diéu khién qué trinh phién ma
thuge nhém  AP2  (APETALA2)/cthylenc-
responsive clement- -binding factor (ERF) bam
vio trit iy ADN dac higu DRE vi duge dit tén la
DREBI/CBF va DREB2 [6]. Trat tyr ADN dixe
higo MYC va MYB co trinhy ty 10 18 CANNTG
(MYC) v C/TAACNA/G (MYB) duac phit
hién trén vaing khai ddng gen RD22. Ciie nhin 1o
phitn mi AIMYC vt AIMYB bim vio trit e
ADN dac hi¢u MYC va MYB va hogt hoa bicu
hién gen chire nAng lién quan dén ehiju han (1),
Trat tr ADN diic higu nhom gen NAC ¢ trinh ty
i 13 CATGTG dugce |’1|1le hién trén ving khoi
dgng gen ERD1. Ba nhan t6 phicn mi ho NAC 1a
ANACO019, ANACO55 va ANACO072 bim vio
irat ty dac higu nhom NAC trén vang khoi dong
gen chuc niing va hoat héa biéu hign cac gen nay
[11). Trong mét nghién ciru khae, Tran et al.
(2007) (12} di phin \ip duge mér gen ma héa
ohan 16 phién mi hién ket d3c higu vor mét trinh
tw dich rwong donﬂ voi trinh tir 14 bp ndm trong
promoter cua gen RPSI, ¢o t&n 14 wrinh ty
ZFHDRS. Nhin 16 phién ma nay hoat héa mot 50
gen cam (ing voi diéu kign stress va lam tang kha
nang chong chiu stress cua ciy chuyén gen.

Gén day, sir dung ky thudt sing loc phép lai
dom trong 1¢ bao nim men vGi trinh ty dich co
chieu dai 50 nucleotid chira trit ty DRE trén
ving khan dgng gen JRC2606 Lh\'m)_. 161 da phan
Bp dugc gen ma hoa nhdn 16 phién ma
OsRap2.4B tir gidng lia Méc Tuyén (7). Trong
aghién ciru nay ching té1 trinh bay kc( qua thlu
ké thy vién ADNc tir ARN 1ong s6 cla glong
lia Niponpare di xur ly han vi phan lap gen
NLEIFI (Nuclear LIM interactor-interacting
factor), ma héa cho mdt protein trung gian nam
trong phirc hgp lién két protein-protein, thuge
ho nhin 5 phién mi LIM, tham gia diéu hoa
qué trinh phién ma bang phuong phép sang loc
phép la1 don trong 1¢ bao nam men.

PHUONG PHAP NGHIEN CUU
Nguyén li¢u
Gidng lta Niponparc diwc cung cap boi

nhém nghién ciru cua Shinozaki tai Trung tAm
Nghién ciru Khoa hoc ndng nghiép Nhat Ban.

Ching ndm men ding trong ky thuit sing
loc Yeast one-hybrid dugc cung cip boi phoog

thi nghi¢m Sinh hoc Phin r thuc vit, thude
Trung tim Cong ngh¢ sinh hoc va Ky thujt di
truyén Qudc 1¢ (International Centre of Genetic
Lngincering ADN Biotechnology), New Delhi,
An Dg.

B kit tao th vign ADNc va cac ching vi
kbuiin £. coli XLO va XL1-blue duge cung cip
boi hiing Stratagene.

Phuvng phap
Tich chiet ARN tong s6 ciia gi:fllg liia
Niponpare da xir ly han

Hat lda Niponpare duge phi ngu ¢ 42°C
trong 3 ngdy, sau d6 cho niy mam vi sinh
trirdng 15 ngay trong dung dich MS & 28°C, cly
non duge xur ly han bing PCG 8000. ARN téng
sb duge tach chiét tr 5 g Jba da xa ly han, sit
dung d¢m GITC theo phuong phép cia
Sambrook et al. (1989) |8].

Tong hop AD/\ va thiét ké thue vign xi Iy hon
tir ARN ciia gidng liia Niponpare

Thu vign ADNc chiu han duge xy dyng
bing kit sinh 1éng hgp thu vign Hybrid-Zap 2.1
cta hang Stratagene, theo d6 cic phan tir ADNc
¢6 chidu xac dinh duge Iong hop tir 5 ug mARN
tinh sach tir ARN 10ng sO dia xi ly han cua
gidng Ita Niponpare; 150 ng ADNc cé chiéu
xac dinh dugc chén vao ving MCS (muli
cloning site) cta vector Hybrid Zap 2.1 tai vj tri
cia hat enzyme gjm han EcoRI va Xho! bing
phin {mg ghép ndi nhdr cnzyme T4-ligase. Thu
vién ADNc-Hybnd Zap 2.1 dugc déng goi
trong hén hop protein Gigapack LIl Gold aé a0
thanh “thu vién Lambda phage tai 16 hop”. Thu
vién sau do duge kiém tra kich thudc va mic dd
dai dién trude khi kich hoat tao ra thu vign
ADNc-pAD -GAL4 bing phuong phép in-vivo,
sin sing cho viéc sang loc bang ky thudt yeast
one-hybrid [14].

Thiét ké trit tir dich lip lai bang ky thugt bién
tinh - phuc hoi

Céc cip oligo duge thiét ké dya trén trinh tr
50 nuclcotide ¢o chira trit ty 161 CCTCCTCC
cua hai promoter JRC0528 va JRC0332. Tung
cp oligo dugc bat cap lai v&i nhau bing phan
{mg bien tinh - phuc hoi (7] dé tao céc phin
doan ADN sgi1 déi ¢ mang trinh tu dich & gni&a
dugce gidi han 1 diu bing vi tri nhin bidt cia
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cnzyme cit mai han va 1 dnu 13 ddu dinh goi
nhau hojic ¢i 2 diu déu la déu dinh ¢o kha ning
bt ¢ip bo sung vin nhau, Cide phin doan ADN
duge ghép ndr lai bing phan imng sit dung
cnzyme ADN T4-ligasc dé tao thanh cic phén
doan ADN Iém hon co kich thuoe khic nhau.
Mai phan doan ADN ¢6 chira it nhat 2 (rat ty 151
CCTCCTCC. gt han 2 dAu bui cozyme cit
gion hgn EcoR! vit Xhol dueye nhin dong trong
veetor pSKII va kiém tra bang phuong phip
PCR vi giai trinh tyr ADN sau do.

Bién nap tao vector thing hio va teo itm men
trong sang lpc one-hybrid

Cic teat ty dich 1 veetor nhiin dony s¢ duge
chuyén sang ciic veelor pllis-$1 vi placZ nho
phan vy ¢at va ghép ndi tai 2 v tri enzyme ¢t
wai han EcoR1T va Xhol. dé (o thanh cic veetor
thdng bdo mang cic 1t dich khac nhau Céc
veetor théng bito nay duov bién nap dong thoi
vio chiing ndm men YMA271 dé @o 2 chiing
nam men cho phan dng sang loc (hr vién bAng
ky thudt yeast one-hybrid theo tung cap (vector

\ {

pHis-Si va pLuc/ cing mang mdt loai trat tw
dich tuong Gng voi 2 promoler JRCO528 va
JRCO332) theo quy trinh soc nhiét clia hing
clontech [16).
Sang lpc thir vign ADNc- pAD-GALA bing ky
thugt Yeast ()/:L'-Ilybrill

Tirng chang nim me dugc kiém tra mic dg
hoat dgng co bin (ncn) cua vector théng bio
pllis-Si (xdc dinh nong d§ 3-AT b6 sung i da
trong moi trudmy SD thiéu I histidine) va vector
théng bio pl.acZ (xdc dinh thai gian chuycn hoa
f-galactosides (01 thiéu) trude khi tién hanh sang
loc bing ky thujt ycast onc-hybrid. Thu vign
ADNe- pAD-GALA xir ly hin duoc bién nap vao
titng chung ndm mg va sang loc trén mot truémg
SD b6 sung 3-AT va thon gian chuyén hoa B-
palactosides thco quy trinh MATCHMAKER
One-Hybrid System ctia hang Clontech [16].

KET QUA NGHIEN CLU

Thitt ké thr vién ADNe “xir IS han™ cia
pidng loa Niponpare

b3 48678 90002 IMISI6NTIEVK

Hinh | K&t qua kiém tra cac bude thidt RS thir vign ADNe war Iy han cua giong laa Nlponpare
A Kb qua tach chiét ARN lonb s6. B. K& qui sinh tong hyp son 1 ADNe; C. K(,l qua sinh Iong hop s 1l
ADNc; D. Két qua kiém tra kich thiege e vign ADNe bing PCR vai cip mdi dic hu cua vector pAD-

GAL4 (5'-AD-Fw va 3'-AD-Rv),

ARN |o;glg s6 duge tach (r lia Niponpare
15 ngdy twoi di xur Iy han trong cic khoang
thai gian Ih, 2h, 4h, 8h vi 24k bang d¢m tich
GITC (hinh 1A). San pham ARN tong 56 duge
kiém tra banb phuong phap dign di trén gel
agarose bién tinh va may quang pho nano-drop
trude khi duge tinh sach dé (thu dugce san pham
ARN théng tin bing phuong phap tir tinh coa
hang Promega. San pham ARN théng tin da
tinh sach dugc sir dung lam khuén cho phan
\ng tong hop sgi | vai moi la doan oligo - dT
(20 nucleotide) va phan (tng lonb hop soi 1l
dugc tién hanh ngay sau d6 déu s dung hoa
chit va quy trinh trong b kit sinh téng hop thu
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vign Hybrid-Zap2.1 cua hing Stratagene. Két
qui kiém tra so bg bing phuong phap dién di
trén gel agarose 1%, san ph.nm tong hgp ADNc
sgi 1 va sgi [1 déu dat chét lugng mong mudn
(vét sang dai, lién tyc trong khoang kich thuoe
1r 500 bp den hon 1500 bp - hinh 1B, C). Do
da thiét 1dp duge phuong phap tinh sach cac
phin doan ADN c¢6 kich thude 16n hon 400 bp
[7] nén trong nghién clru nay mic du nguyén
li¢u phéng xa khéng dugc sir dung (nhu md lé
trong quy trinh cia hing) nhung ching to| van
tinh sach dugc cac phén ti ADN¢ cé ch|eu xac
dinh (ddu 5’ co diu dinh cia enzyme ciit glm
han EcoRl, ddu 3’ la ddu dinh caa enzyme cit
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gioi han Xho!).

1 ! dung dich (150 ng) san phim ADNc
6 chidu xac dinh dugc g?m vgl  vector
HybridZap-2.1 boi enzyme T4-ligase, san
phim sau do duoc dong 2oi tron5 VO protein
Gigapack 111 Gold de a0 thu vign ADNe -
HybridZAP-2.1 so cap Lheo dung quy trinh cua
hing Stratagene. Kél qua chuin hoa va kiém
tra kich thudce cia thu vign ADNc so cwp cl\o
lhay thu vncn ADNCc¢ the d\rvu co non;, d6 10°
pfwpl (so hé¢u khdng cong bd) va kich thudc
dat tir 800 - 2000 bp. ti I¢ phage mang ADNc
chiém 85-02% (hinh D). Két qua tao thir vién
ADNc nay phi hep vor y¢u ciu cva cie thi
nghiém sang loc Uép theo, vi viy, chiing 161 dd
uén hanh khuéch dai thu vién theo quy trinh
cia hang Stratagene. Thu vién ADNe thir ¢ip
b nong dg dat 10'"° pfvml, duge ching t3i bao

PAD-GALA-2 1
MCs

quan trong DMSO 5% dé phyc vy cho cc thi
nghi¢gm mnu, loe pen. Két qué nay tuong duong
voi thr vign chiu han cia giong 1oa Moc tuyén
da duge xay dyng trong nghién clu trude do
cha chang t6i [7].

De¢ st dung trong phum\g phip sang loc
phep lai don trong ¢ bao nam men, thu vién
ADNc - HybridZAP-2.1 cin phar chuyén sang
thur vién ADNc- p/\D -GAL4. Vector
HybndL/\l’ 2.1 13 mét “binary vector” dugc
thiél k\. chira cdc trinh e ADN ddc biét cho
phép ¢t lambda phage tai & hop thanh dang
phagemid biing phuong phip in-vivo trong té
bio E coli ching XLO dé tao ra vector biéu
hién pAD-GAL4 mang ADNc (hinh 2) Ching
16i 51t dung thu vién ADNc pAD-GAL4-2.1 lam
dbi tugng cho thi nghi¢m sang lgc gen bdn;J ky
thuat fai ndm men (YIH).

\

T Tovmcs c1s7< oms)

_r~|

Hinh 2. Cau trie veetor Hybrid Z:

Thiét ké cac vector thdng béo (reporter
vector) mang céc trinh ty dich 13p lai

Cic két qua microarray phan tich biéu hién
cia promoter trong h¢ gen thuc vat da phat hign
mdt $0 Jugng lon cdc promoter hoat d¢ng trong
diu kign stress, trong d6 c6 34 promoter chua
trinh tr 18i (yeu 1§ cis-actmg) CCTCCTCC
Ching t61 da thiét ké 3 c@p oligo nucleotide (1,
2va 3) tir trat ty 50 nucleotide c6 chira trinh ty
181 ciia promoter JRC0332 va twong tyr 1a 3 cip
oligo nucleotide (4, 5 va 6) cho promoter
JRC0528. Pay (4 hai promoter hoat dong manh
frong dleu kién stress, cé cing mal yéu 14 cis-
acting nam trong viing hoat héa (hop TATA) c6

2.1 (A) vi pAD-GAL4-2.1 (B)

trinh ty CCTCCTCC. Ting cip oligo dugc bt
cap v&i nhau dé tao thianh cac phin doan ADN
sg1 doi bing phuong phap bién tinh- hoi phuc.
Theo do cac cap oligo so | holic $6 4 sau khi bit
cép lai v&i nhau s¢ tao thanh cic phdn tf ADN
sgi déi ma dau §' mang dau dinh ciia enzyme
cat gigi han EcoR 1 va dAu 3" 1a dau dinh 10
nucleotid. Tuong hai cip oligo 2 hodc 5 khi
bit cip lai s& 10 ra cic phin wr ADN sm d6i c6
2 diu dinh 10 nucleotid & du 3" va diu §'; hai
cap oligo 3 va 6taora phan nr ADN so1 d61 co
dau dinh 10 nucleotid @ dAu §' va vi tri ;,.m cla
enzyme cét gi6i han Smal & dhu 5'. V& nguyén
tac, khi co mit enzyme gén T4 ligasc thi céc
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doan ADN 1, 2 vd 3 (hogc 4, 5 va 6) ghn véi
nhau dé tyo 1rdt ty dich ¢é 3 Vin 1ap lai, doan
ADN | vi 3 (hojic 4 va 6) g.m voi nhau dé tao

1ral ty dich 6 2 ln lap lai va doan ADN 2 holic
5 co thé tr gan vgi nhau aé ang sb lan lap lai
trinh ty dich (hinh 3).

Cap oligo it |1 AATTGTGGTCTCGCCTCCTCCTCTTCCTCCALTCCACCACCC
CACCGOACH GEAGGAGGAGANCGAGGTCAGGTOGTHOG TR GG
Cap ohgo thir 2: 40 CCarCCERBGHELTCH CICC I (€ I'TCCTCCACTCCACCACCCACCLGCCLGG
CACCORAGCGGAGGAGGAGAAGGAGGTGA GGTGGTGGG T KT TTGROGGECC
Cap oligo thit 3. 4CCCECCCEEATGRCCTCOCCHCCTCCTCIICCTCC ACTCCACCACCCACCCGCC ;GG _ug
CACCOBACGLAGEAGG AGANKIAGKTTGAKTTAGTGTO K KUK KL
Cap ohgo thit 4. AATTCGAAACGGAACGCCCL CECOCTCETCCTC TCTCCACGTC
GOITTTGCCTTGOGG G G GGAGGAG A GAGAGATGC AGTGACGLGL 1

Cap ohgo thir 5:

Cip ohgo thir 6

ACTHCGCGGTCGAAAACGOAALGCCCCCCCL FCCTCCCCTCTCCACGTCACTGCGCGGT

ACTGCGCGGTCGAAAACGGAACGCCOCCCCC T« “FCCCCTCTCCACGTCACTGCGCGGTCON

GOTITTGCCTTGCGG K K € € UAGGAGGGGAGAGGTGCAGTGACGLGCTALL L,

Jinh 1 Cae cAp oligoe mang trdt ar 16i caa promoter IRCO332 va promoter JRCN528

650 bp
450bp

400 bg ¢

150 bp

S RCO528 JRC0528 JRC0528 IRCO528 ProinHis3 [ S

B

7 RCO528 JRCOS2E JRCO528 IRCOS28 Peycl
JRCO332 JRCO332 JRCO332 JRCO332 m“”
e e 2

H

I RC0332 JRCO332 JRCO332 JRCO332 la

Hink 4 Kt qua Kicn ra cae khsdn lge duong tah beng FCRvasoddn
cac vector thong bao mang cac trinh i dieh 4 1an 1ap lai

A. Dién di kiém tra khudn lac bién nap tdp hop trinh tyr dich cho promoter JRCOS28 va JRO332, cdc bang dign
di c6 kich thude fir 350 bp dén 650 bp tuong img vor rinh tr dich mang 3 dén 9 wdt ny 131, khuan lac 56 6 va
13 dugc lua chon dé tich plasmid. gidi trinh 1 \a bién nap vio vector théng bio co dinh diu trdn nhu tén
hinh; So d6 gran tuge vector théng bio pHis-Si va pLacZ cho promoter JRC0528 (B) va promoter JRO332
(C)co mang 4 trdt e 101, veetor phlis-Si cd promoter minkhs3 dicu khién gen 16ng hop His3 wrong khi vector

Liga guia luoc

pLacZ ¢é gen Laz duge didu khién bai promoter cycl ¢6 kha ning chuyén héa p-galactosides.

Tip hop cac trinh e dich vén s6 13n 13p Tai
khéc nhau cua promoter JRC0332 va JRC0528
dugc gioi han dau 3' fa vj tri diu dinh cua
cnzyme cit giér han EcoRl va diu 5° I cta
enzyme cit gidgi han Smal di duge nhin dong
trong ving MCS (vi tri EcoRl va Smal) cuia
vector pSKII va blcn nap vio (& biao E. coli
ching DH5a kha bién, chon loc khuﬁn tac duong
tinh bing phan ( {mg PCR véi cap mdi T3/T7.

Két qué di¢n di san pham PCR khuén lac
v61 cap mdi T3/T7 cho thiy, ca ha ban dién di
déu thu duge cic bing ADN c6 kich thude khic
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nhau trong khoang tir 300 dén 600 bp (hinh 4A).
Dicu d6 c6 nghia 1a ca hai 1dp hgp trinh ty dich
déu c6 cac phan doan c6 kich thude khic nhau
(tir 100 dén 400 bp) di dugc chén thanh cong
trong vector nhan dong pSKII. Cadc phan doan
¢6 kich thuéc kbac nhau tuong tng voi sb
lugng ban sao cua trdt tyr 16i trong trinh yr dich
chiing 16i tqo ra la khac nhau. Cy thé, vai phan
doan 300 bp, chi ¢6 2 trét tr 13i trong trinh tw
dich I3p lai, phdn doan 650 bp wong ung voi
viéc ton tai 9 trt tu 15i trong trinh wr dich. Loi
thé cua phuong phép nay 14 trong m@t phan g
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chiing 16 €6 thé tao ra nhiéu trinh tyr dich c6 56
lin 13p, lai khac nhau. Viée s& hiru rinh 1y dich
o6 50 lin lap lai khac nhau nhur viy gilip ching
i ¢6 nhiéu Iya chon cho viée sang loc dia trén
mdi tuong tac phan tr ADN-protein. Cy the,
séu mudn sang loc cdc mds tuong tic ADN-
pmleln manh, ching (6 co hé str dang trinh wr
dich ¢6 2. 3 lan lip lai dé dua vio vector thong
bdo (nguoc lai vér moi tuong tic ADN-protein
yéu chiing 16 ¢6 the lyra chon trinh tyr dich cé 6-
8 trdt -t 16i), su dyung trony sang loc phan nr
yeast one-hybrid.

Dya twén hét qua dién di (hinh 4A). ching
i da lya chon cic dong khuin lac s6 6 (cho
promoter JRO528) va khudn lac sé 13 (cho
promoter JRO332) mang vector tai 16 hgp ¢o
chira trinh ty dich 4 tan 1ap 1ai (sin phim PCR
o kich thude khoang 400 bp) cia promoter
dich dé tach plasmid va @iar trinh 4 nhim
khéno dinh I vice di lhxu ké duge trinh tu
dich tap lai cho 2 promoter ké trén Hai vector
pSKII téi t& hop many trinh ty dich 4 )n lip lai
cua har promoter JRCOS28 va JRC3302 duoc
xi i vér enzyme ¢t gioi han EeoR1 va Simal,
sau d6 ghép noy vao 2 vector thong bao pLacZ
va pHis-Si (hinh 4B va C tuong img). Vector tai
16 hop ndy dugc bién nap dong thoi vao 1é bao
nim men YM2471 ban" phuong phap soc nhigt
trong nito Jony; va bao quan trong glycerol 20%
3 -80°C d¢ sir dung cho cac thi nghiém lai phin

ur sang loc gen (Y1H) sau nay.

Phiin ¥3p vii phéin tich trinh ty ciin ADN¢ mi
héa protein twong tic vii véu 6 civ 6 trinh
ty 18i CCTCCTCC

Trong ki thuat lai phan tr ADN-protein in-
vivo (yeast one-hybrid), proteny dung hop duge
tio ra ur vector lmu hién pAD-GAL4 dong vai
trd nbur mot nhin 16 phién mii s lién kév tong
tac voi yéu 1 cis- acting nam trong trinh tr dich
cua vang hoat hda phién ma trén vector thény
bio plhs-Si/pLacZ, khai dong qué trinh phién
mé cha goen thong bao (Mis va LacZ) (hinh 4C,
D). Trén méi truong khuyu dudng (thitu
Hislidine) ¢6 bd sung ch.n {tc ¢hé canh tranh 3-
AT, chi nhung 1é bao nim men c6 gen His bleu
Mén mdi ¢6 kha nang phat trién; va chi cac té
bao nam men c6 mang vector pLacZ méi hogt
tinh f-galactosidase 1am chuyén mau mang lai
sang mau xanh. Trong nghién cire nay, hai cip
vector thong bdo la pHis-Si va placZ co mang
trinh tr dich 4 Ian 1ap lai dugc bién nap dén
thoi vao té bao ndm men YM4271. Chon Ioc té
bao ndm men trén moi trwong khuyu dudng
(thiéu Histidine) va phuang phap dinh gia hoat
tinh cua B-galactosidase, ching t61 da thu duge
2 dong nim me ¢6 khi ning séng sot 1rén méi
truong khuyét dudng bo sung 3-AT & nong dé
10 mM va thoi gian chuyén hoa B-galactosides
trude 1 gio

Bing | Két qua phan lap kiéu gen su dung ky thudt Y1H vai 2 trinh tr promoter JRC0528 va JRC0302

r

Promoter

JRC0528

JRC0032

Dong ADNc phan lap

3 dong md héa NLI-IF

| dong m3 héa protcin R2R3 typical-P-type
1 déng ma héa protcin cam tng lanh

) dong ma héa nhan té trc ché djch ma EIF 4D
1 déng md héa dehydrogenase

1dong ma héa protein két ARN giau glycine
I dong ma hda protein mang acyl

1 dong ma hoa lién két ARN

| dong ma hoa systcine synthase

3 dong ma héa protein uu nhigt

S trinh tw vector

5 dong mi héa NLI-IF

| dong ma héa protein thuge ho Zince finger

1 dong ma hoa protein C3HCA-type ring finger

1 dong ma hoa protein lién két ARN giau glicine
] dong ma héa protein ribosomal 60S

1 dong ma hoa protein gidng methallothionein

| dong ma héa carboxylase ribujose-bisphosphate
| ddng ma hoa protein chuyén hoa lipid

1 dong ma hoa protein wu nhigt

4 trinh tyr vector

| dong ma héa protein lién két axit béo
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Cic dong ndm men c6 sy tang cuang biéu
hi¢n dong thon cia ca hai gen His va LacZ 1
nhirng dong mang ADNc mi hda cho protein co
kha nang lién kéttuong thc dac hidu voi yéu 16 -
cis-acting cua promoter dich. Dya teén sy biéu
¢n cua gen thong bio ching 16i di sang loc
dirge 19 dong 1é bao nam men mang ADNc ma
héa cho protein (nhin 16 phién m3) ¢6 kh nang
lién két/tomg tac vai trinh tr dich ndm trong
promoter IRCO528 va 18 dong té bao mang
ADNc ma héa cho protein co khd ning hén
ké(/luong te vor trinh e dich nim trong,
promoter IRCO302. Tl ¢a déu duge grar trinh
wrovd so sinh var dir h¢u trén Ngdn hing gen
(Genebank), két qua cic gen phin Kip dugc
trinh bay trong bang 1. K& qua thu duge cho
iy ching t6i dong thai phan lip duge cdc
dong ADNc thuge gen NLI-IFL (Nuclear LIM
interactor-interacting  {actor) trong ca 2 thi
nghi¢m phan Jap gen khi sir dung 2 trinh ty dich
khac nhau nim trong ving hoat hoa caa hai
promoter JRC0528 va JRC0302. Day la gen ma
héa cho mét protein trung gian nim trong phirc
hop lién két protein-protein, thude ho nhan té
phién md LIM, tham gia dicu hoa qud trinh
phicn mi (ma s6 AK071909).

D¢ khing dinh NLI-IF1 1 mdt gen mi hoa

\ Wit GTGGCCTCGCCTCCTCCTCTTCCTCCACTCCACCACCTACK
M GTGGCCTCGCAAAAAACTCTTCCTCCACTCCACCACCCAC

OmM 3AT

30mM 3AT

cho nhin 1é phién ma va NLI-IF1 c6 kha ning
lién két ddc hicu voi trinh tr ADN dich d€ hoat
hoa bréu hi¢n cia gen chire nang. ching t0i da
su dun;; phuong phap bicu Jnén gen u-vivo
trong (¢ bao nam men. Gen NLI-IF1 phan lap
duge tir thu vign ADNc duge ching (61 dua vao
veclor bidu hién Yep-GAP va bién nap vao té
bao niim men chia vector théng bdo pHis-Si va
pLacZ d¢ dinh gid biéu hi¢n in-vivo cla gen.
Ching 161 dong thin st dung cac vector thong
biao (plfis-Si va pLacZ) mang trinh ty ADN
dich dd bj thay the trinh ty 181 CCTCCTCC
bang trinh tr AAAAAA d¢ 1am doi chimg im
cho thi nghiém dinh gid khi ning lien k&t dic
higu cua NLI-IFE vadi trinh it ADN dich
Prolein NLI-IF duge bicu hi¢n trong 1¢ bao nim
men 1@ 1o hgp s¢ dong vai tro “binding-
domain™, lién K¢t ddc higu vui trinh ty dich trén
vector thong bao va lien hét véi cac phan nr
“acting-domain"” ¢ trong 1¢ bao nim men, tr do
hoat hoa ARN polymerase, khén dong qua trinh
phién ma ctia gen thong bao (His va LacZ). Chi
6 cic té bao nAm men mang vector tii (6 hgp
Yep-GAP vi ¢6 vector thdng bao chira trinh ty
181 CCTCCTCC c6 the sinh truéng binh thuang
trén moi trudng chgn loc thicu Histidine cé bé
sung 3-ATra ¢6 hoat tinh B-galictozidase

COCCCGaG
CGCCCC

Gal

Hiadi 5. K& qua dandy gra hogl dgng cua NLI-IF rong t€ bao nam men
A. Trinh tu dich nguyén ban (W1) v dot bidn (M) nim trong vang promoter cua veclor thong bio pHis va
plLacZ; B. Bi¢u hi¢n cuia gen théng bio trong v dong 1€ bio nam men té) 18 hop khae nhau; M, veetor thong
bio ¢6 trinh ty 15i trong promoter by thay dés AAAAAAT WT. vector théng bio ¢d trinh tu 161 CCTCCTCCrrong
viing promoter; NLL-IF 1. té bao ndm men ti 16 hop mang gen INL-IF1; Vector. té bao ndm men t4i t3 hop mang
vector YebGAP nguyén ban; 0 mM 3-AT: mét trudmg khuyét dudng khong c6 3-AT; 30 mM 3-AT: mér ruomg
khuyét dudmg bo sung 3-AT 30 mM.

Két qué thu duoc cho thiy, 1é bao nim men 6 bé sung 3-AT & ndng 46 30 mM vi khéng ¢6

co vector lhéng bao mang trinh ty dot bién hoat li'nh B-galactozidase. Tuong W, voi cac té
khéng thé sinh truéng trén méi truong chon loc  bao nim men mang vector Yeb-GAP nguyén
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ban khong chira trinh tr ma hoa cia gen NLI-
IF1, gen théng bdo LacZ va His ciing khom3
duge bicu hi¢n. Nguoce lai, vai cie té bao. ndm
men duge bién nap vector Yeb-GAP tai 16 hgp
va vector thong bao many trinh te 18
CCTCCTCC trong viing dicu khién o thé sinh
inuémg trén mai twdmg co 3-AT & ndng dé 30
mM vd c6 hoat tinh B-galactozidase (hinh ).
Ké qua nay ching 16 trinh tye ADNe ma ¢hiing
16i phén 1p duge mang trinh ty ma héa cho
nhan t6 plén ind NLI-1F1 tir thu vign ADNe xit
Ii han. Nhan 16 phién md nay co kha nang lién
kévwong tac dic hgu vér trinh e 16i
CCTCCTCC ndm trong ving hogt héa cia
promoter JRCOS28 vi IRC0302.

KETLUAN

Bing ki thudt lai phin wr in-vivo trong 1é
bao ndm men, ching 16i di sang loc duge mot
winh ty ma hod cho nhin 14 phién ma NLI-IF tir
the vicn ADNc xir i han cua gidng loa
Niponpare. Nhan 6 phién ma nay co kha nang
lién kéttuomg tic dac hiéu voi trdt ty 16
CCTCCTCC ndm trong trinh ty hoat hoa cia
hai promoter cam g diéu kién han JRC0332
vi JRC0528. DE di dén két lugn gen NLI-IF c6
kha nang bam ddc hiéu vdi trinh tyu dich hay
khong thi cin co thém cic két qua nghién cir
khdc. Tuy nhién, két qua thu dugc & trén ciing
di cho phép ching 161 két luan gen ma hoa NLI-
IF 1 mét gen diu khién, co hién quan dén qua
trinh chéng han cua thye vit. Dic bict, protein
cua gen nay tuong tac dic hi¢u voi trinh tu 16i
ma khong phy thude céc trat tu 1an can trong
trinh t dich. Diéu nay c6 nghta, protein cia gen
nay khong chi tuong tac véi trat tr 10i cua 2
promoter ching 16i dd nghién ciru ma c6 thé né
¢on c6 kha niing tuong tac véi promoter ¢6 chira
Irdt ty 18i cda cac gen chic nang dip itng dlcu
kign bit lgi khac & thyc vit. Pidu ndy co thé
hita hen cho viéc nghién ciru chuyén gen NLI-
IFI vio mjt s§ gidng 1aa md hinh/ chat lugng
cao dé nghién clru chirc ndll[: chi tiét cing nhu
kha nang ap dung lrong viée ting cudng tinh
Chong chiu diéu kién bt lgi & cdy lua noi riéng
va thye vt ndi chung,
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CONSTRUCTION OF RICE DROUGHT ¢DNA LIBRARY AND
IDENTIFICATION OF NLI-IF1 USING YEAST ONE HYBRID SCREENING

Nguyen Duy Phuong, Tran Tuan Tu, Pham Xuan loi

Agricultural Genetic Institute

SUMMARY

Rice database search on promoler scquences revealed a targel sequence (CCTCCTCC) that commonly
appears on stress inducible promoters of functional genes mvolved in abiotic siress. 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 JRCOS28 in ABA, high-salinity, drought and cold  stresses respectively and
both promoters contain the target scquence. In this study, we construct a drought ¢cDNA library rom total
RNA of Niponparc vancty for gene screcning. Yeast onc-hybrid screening technique using two target
sequences of 50 nucleoties on JRCOS28 and JRCO332 promoters vontain 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 Yenst 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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