TAP CHI SINH HOC, 2013, 35(1): 92-98

NGHIEN CUU KHA NANG TUONG TAC IN VIVO CUA PROTEIN NLI-IF
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TOM T AT: Trong nghién ¢u sr dung trinh tr DNA dich rim trong tét tu 16i caa 2 promoter @m ing
v6i diéu kién han JRC0528 va JRC0332, ching & phan 4p dugc mot gen ma héa protein NLI-IF
(Nuclear LIM Interactor-Interacting Factor). Trosgng trinh nay, ching téiva ra cac & qui nghién
ciru dic diém trong tac wi DNA va protein éa NLI-IF. Bang ky thuat lai phan & trong € bao mm men,
chiing t6ida ching minhduoc kha nang lién Kt dic hiéu véi trinh tr DNA dich c6 tat ty 16i CCTCCTCC
ciia NLI-IF trongdiéu kién in vivo. Sang éc thr vién cDNA xir i han, ching t6ida phanp dugc 8 dong
cDNA ma héa cho céc proteinong tac Wi NLI-IF. Cac Kt qua nghién ¢u da aing & cho gi thuyét
ctia chang toi: protein NLI-IF & 6t nhan é phién ma tham gia vao qué trintboly chiu stressy thuc vat.

Tir khéa: Chiu han, DNA dich, nhanég phién m&, NLI-IF, yeast one hybrid, yeast two ligybr
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Cac yu t6 bat loi cia méi trong hién dang
la nhing thach tiic I6n cho nuc tiéu duy tri g
phét trén bén vitng trong $n st lvong thrc cia
loai ngroi. Han va min 1a hai trong & nhiing
nhan & quan tong nhit kim ham g phat trén
san suit néng nghdp, dac biét 1a sin xuit loa
gao. Dodé, viéc nghién ¢u dac tinh cac gedap
ung han va ndin ding nhr viéc danh giad kh
nang 4p ang aia chang la it yéu éu hét sic
cap thiét. Cach #p cin huéng nghién Gu v
stress thic vt trén th giéi hién nay dang fp
trung vao wc phén 4p va nghién ¢u dac tinh
mot tap hop day du cac gen lién quamen kit loi
mdi treong va ndi lién he giira cac Bt loi man,
han va nhét do. Hang tdim genduoc cim (ng
trong cacdiéu kién bit loi khac nhau va i
phim aia cac genam tng Wi diéu kién bit loi
duoc chia lam hai nhdm: nhém cac proteinrch
nang gip thrc vat chbng i bt loi caa moi
truong va nhom cac proteidiéu khién lam
nhiém w diéu hoa béu hién gen va trugn tin
hiéu trong qué trinhiap tng diéu kién bat loi.
Cac nhand& phién ma théic nhom thir hai va 1a
ho gen bn [12]. Gin day, it nhieu
nghién ¢u vé nhan é phién maduoc thyc hién

biac diém dic tng aia cac proteindiéu
khién (nhéan & phién ma) la c6 hai vung o

doéng (domain): vung had hod cac protein dft

nang (activation domain) va vung liénétk
(binding domain) ¥i cac tét tu DNA dic hiéu
(cis-acting element) trén vangjéu khién aia
gen (promoter). Ba vaodic tinh bAm DNA, k
thuat sang ¢c phép laidon trong € bao hm
men duoc hinh thanhdé phan ip cac nhand
phién ma. Nhandt phién madau tién (OLF-1)
duoc phan 4p béng ky thuat sang éc phép lai
don trong € bao mm men [16] va ngayap tic
tré thanh pltrong phapday tiém nang trong véc
phan ip cac gen ma héa cac protein c& kh
nang bam DNA [19].

Gan day, sr dung ky thuat sang éc phép lai
don trong € bao MWm men i trinh tr dich c6
chiéu dai 50 nucleotide ¢fa trt tw DRE trén
vung khvi dong genJRC2606ching tdida phan
lap dugc gen ma hoda nhand tphién ma
OsRap2.4B it gibng laa Msc tuyén [10].
OsRap2.4Bc6 khi niang lién Kt dac hieu voi
trinh tr dich JRC2606 trongac2 nghién ¢u in
vivo va in vitro. Cay mé hinhiugc chuyn gen
OsRap2.4Bviéu hién kha ning chbng chu voi
stress cao dn so Wi d6i ching ($ liéu chra

trén cay mo hinh Arabidopsis va cac loagong ). Mot nghién @u saudd, st dung trinh

thuc vat khacda chrng minh vai trd quan dng
cia chang trong qua trinkiiéu hoa phn
tng aia thyc vat trong céacdiéu kien bt loi
moi traong.
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tw DNA JRC0528 va JRC033& sang éc thur
vién cDNA xi Ii stress, chlng téia phan 4p
dugc mdt gen ma hoda protein NLI-IF1 (Nuclear
LIM Interactor-Interacting Factor) [9]. Trong
nghién &u nay, ching toi &p tuc sr dung phép
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lai phan & trong € bao @m mendé chang
minh kha niang lién Kt dic hieu DNA, dong
thoi xacdinh trong tac protein-proteino@ NLI-
IF trongdiéu kién in vivo.

VAT LI EU VA PHUONG PHAP NGHIEN CUU
Vit liéu

Trinh ty m& hoéa nhanétphién ma NLI-IF
da dugc tach dong gi trong vector pGEMT va
cac vector Wiu hién trong & bao mm men

PAD-GAL4, pGBKT?7 do phong Enh toc Phan
tir, Vién Di truyén néng nghdp cung ép.

Chang rim men AH109, YM4271 va th
vien cDNA xir li stress s cip dung trong k
thuat sang éc phan & (Yeast one hybrid/ Yeast
two hybrid) dugc cung ép hoi Phong thi
nghiém Sinh lc phan & thuc vat thuoc Trung
tam Cong ngd sinh hc va Ky thuat di truyén
Quéc % (International
Engineering DNA Biotechnology), New Delhi,
An Do.

Phwong phap

Thiét ké vector béu hign pAD-GAL4/NLI-IF va
PGBKT7/NLI-IF

Vector tai & hop pGEMT/NLI-IF va vector
biéu hién trong mm men (pAD-GAL4 va
PGBKT7) duoc xir ly ddng thyi véi enzyme ét
giGi han (EcoRFXhol va Pstl/Nco). Trinh
ma héa NLI-IFdugc ghép Bi vao vector biu
hién nhy enzyme T4 Ligase.

Bién ngp plasmid taié hop vao ¢ bao nim men

Vector tai & hop mang trinhit dich va gen
dich duoc ddng bén rap (co-transformation)
vao € bao mm men YM4271, & dung LiAc
[19] va duoc clpn loc trén mbi teong SD
khuyét dudng axit amin SD-His/-Leu/-Uradfi
v6i ky thuat sang déc phép laidon-Y1H) hay
SD-His/-Leu/-Trip 6i véi ky thuat sang dc
phép lai kép-Y2H).

Phép laidon trong € bao nim men (Yeast one
hybrid assay)

Kha niang trong tac DNA @a NLI-IF dugc
danh gia da trén nkc do biéu hién cia gen
thong baoHIS khi nudi dy thé bién rap trén
moi treong SD chn loc khuyét dudng axit
amin c6 1 sung clit tc ché canh tranh 3-AT

30 mM (SD -His/-Leu/-Ura + 3-AT 30 mM) va
muc do biéu hién cia gen thdéng batacZ trén
mdi treong c6 B sung o chit X-Gal 20 mg/ml
nhu d& mo & trong nghién ¢u truge [9].

Céc vector pHis-Si/pLacZ mang 2 trinin t
DNA lap lai caa trinh tr 16i JRC0528 va
JRC0332 (WT) trong vung promotéd sr dung
dé phan &p genNLI-IF [9] duoc tiép tuc si
dung trong nghiénu nay. Ngoai ra, hai trinh
tw DNA dich dot bién da thayddi yéu t6 cis-
acting &i doan trinh r AAAAAAAAMU) dugc
st dung dé ching minh kh ning lién Kt DNA
dac hiku aia protein NLI-IF. Vector pAD-
GAL4 (khéng mang genjuoc st dung lamddi
chirtng am trong nghiénuei nay.

Phép lai kép trongétbao nim men (Yeast two
hybrid assay)

10°-10" té bao @m men tai & hop mang

Centre of Geneticvector pGBKT7/NLI-IFdugc sangdc theo quy

trinh aia nha &n XUt [20], sr dung thr vién
CDNA thir cip (~10 pfu/ml) dugc tao tir thu
vién cDNA v cip xu ly stress aa lGa PB1. 33
thé dong bén rap (mang vector pGBKT7/NLI-
IF va pAD-GAL4-cDNA) sinh teéng manh
nhat dugc chon loc tir 537 khiin lac drong tinh
Xuit hign trén mai twong SD-His/-Leu/-Trip
dugc sangdéc lan hai trén moi wong SD-His/-
Leu/-Trip/-Ade. & dung phrong phapdanh gia
hoat tinh aia p-Galactosidaséé sang éc 27 tré
bién rap sinh trong trén madi trong sang de
thir cap, 19 tié bién map c6 béu hien cia gen
thdng badacZ S dung ky thuit PCRdé sang
loc kich thrc 19 dong cDNA thutuoc, 8 dong
cDNA c6 kich thréc >500 bpdugc chon loc,
nhan dong vao vector nhan dong pGEMT va
giai trinh tr nhu d& md & trong nghién ¢u
trugc day [9].

KET QUA VA THAO LUAN

Thiét ké vector biéu hién trong nam men
mang trinh tw m& hoéa NIL-IF

Khi phan Ap trinh tr ma héa NLI-IF c6 kich
thudc 1320 bpt thu vién cDNA, ching téida
st dung cip moi duoc thiét ké mang 2 v tri
nhan biét caa EcoR va Xhd [9]. Do do, dé dua
trinh tr genNLI-IF vao vector kiu hién pAD-
GAL4 va pBGKT7, ching toita xir ly dong
thoi cac vector pGEMT/NLI-IF va pAD-GAL4
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v6i EcoR/Xhd (hinh 1A), pGEMT/NLI-IF va
pPGBKT7 wi Pstl/Ncol (hinh 2A). Sau khi tinh
sach sin phim cit gi¢i han tir gel agarose dmg

bo kit Gel Extraction Kit (Fermentas), trink t

cua vector bdu hién bing enzyme T4 ligase va
bién map vao & bao kh bién E. coli ching
DH5a. Cac khédn lac drong tinh dwoc ching
t6i sang éc bing PCR i cip mbi dic hiéu caa

ma héa NLI-IFdugc chén vao wtri dadiém cit  NLI-IF.

Hinh 1.Két qua ghép i trinh ty ma héa NLI-IF vao pAD-GAL4

A. Két qua dién di sin pram sin phim cit gi¢i han PGEMT/NLI-IF (géng 4 va 5) va pAD-GAL4 (ghg 2 va
3) bang EcoR/Xhd, giéng 2 va 4: vector nguyéraib, giéng 3 va 5: 8n phim cit gisi han; B. Két qua dién di
san pmm PCR kém tra vector pAD-GAL4/NLI-IF, 8 dung ¢ip mbi dac hiéu cia NLI-IF (giéng 2 va 4) va
cip mdi AD-Fw/AD-Rv (giéng 3 va 5), gﬁng 2 va 3: khudn 1a pAD-GAL4/NLI-IF, §hg 4 va 5:d6i ching
am (khéng c6 DNA khuén); C.& qua cit gigi han kiém tra pAD-GAL4/NLI-IF bing EcoR/Xhd.

Két qua kiém tra plasmid tinh &h tr cac
thé bién map duong tinh Bing PCR i cip moi
dic hiéu vector (AD-Fw/AD-Rvddi véi vector
pAD-GAL4 va BD-Fw/BD-Rv ddi véi vector
pGBKT7) va @p moi dic higu gen NLI-
Fw/NLI-Rv chiing t6ida thudugc sin phim c6
kich throc trong tng ln luot 1a 1,5 kb (hinh
1B-giéng 3 va hinh 2B-ghg 2) va 1,3 kb (hinh
1B-giéng 2 va hinh 2B-gng 5) dling Wi kich
thudc tinh toan Ii thut. Kiém tra plasmid taid
hop pAD-GAL4/NLI-IF bing phin ang cit gioi

han v6i EcoR/Xhd, ching t6i thuduoc 2 king
DNA c06 kich thréc 1,3 kb (rongtng wi trinh
twy m& héa NLI-IF) va 7,6 kb ¢bng tng Wi
khung vector pAD-GAL4) (hinh 1C, &ig 1).
Két qua twong tr thu duoc khi kiém tra plasmid
tai o hop pGBKT7/NLI-IF bing phin ing cit
gi6i han vsi Ncol (hinh 2C-ging 2) va
Pstl/Ncol (hinh 2C-géng 3). Cac &t qua nay
ching © ching tdida gin thanh céng trinhyt
ma héa nhandt phien ma NLI-IF vao vector
biéu hién pAD-GAL4 va pGBKT7.

1 2 3 4 5 1 2 3 4
B

7.6 kb

L5kb»
LOKkb > 1,3kb 1.5kb» 1.3kb

Hinh 2.Két qua ghép ®i trinh tiy m& hoa NLI-IF vao pGBKT7
A. Két qua dién di sin pram sin phim cit gioi han pGEMT/NLI-IF (giéng 1 va 2) va pGBKT7 (§ng 4 va 5)
bang Pstl/Ncol giéng 1 va 5: vector nguyérih, giéng 2 va 4: n phim cit gioi han; B. Két qua dién di sin
phim PCR kém tra vector pGBKT7/NLI-IF, & dung cip mbi dic hiéu cia gen (ging 2 va 3) va ap moi
vector (géng 4 va 5), ding 2 va 4: khudn 1a pGBKT7/NLI-IF, &g 3 va 4:d6i chitng am (khéng c6 DNA
khuén); C. Kt qua cit giéi han kiém tra pGBKT7/NLI-IF king Pstl/Ncol(giéng 4) vaNcol (giéng 3).

94



Nguyen Duy Phuong, Najaren Tuteja, Pham Xuan Hoi

Nghién atu kha ning lién két DNA in vivo
trong té bao rim men aia NLI-IF

Trong ndt nghién ¢u trege, chdng tbida
phan ip duoc gen ma héa nham phién ma
NLI-IF bang ky thuit sang éc phép laidon
trong € bao mm men, & dung 2 trinh ¢ dich
50 nucleotide la trinhut 16i cua 2 promoter
JRCO0332 va JRC0528, c6 cungtnyéu t cis-
acting im trong viing hat héa (fop TATA) ¢
trinh tr CCTCCTC(9]. Trong nghién ¢u nay,
ching toi tép tuc st dung ky thuat lai phan t

in vivo trong £ bao mm men dé xac dinh
kha nang lién Kt dic hiéu in vivo caa NLI-IF
vé6i trinh tr dich. Bé thyc hién muc dich nay,
ching toi d& bén mp plasmid dung ¢p
PAD-GAL4/NLI-IF vao ching € bao mm men
tai t hop c6 hai gen théng bad(S va lac2)
dd duoc dung lyp wi mot promoter clra

trinh & lap lai caa trinh tr DNA
dich (JRC0332 hi JRC 0528)ia hi thay tté
yéu t6 cis-actingCCTCCTCChing AAAAAAAA
(hinh 3A).

A JRC0332 - WT: CGAAAACGGAACGCCCCCCCCETCCTCCCCTCTCCACGTCACTGCGCGGT
JRCO0332 - MU: CGAAAACGGAACGCCCCCCCAAAAAAAACCTCTCCACGTCACTGCGCGGT
JRC0528 — WT: GTGGCCTCGCCTCCTCCTCTTCCTCCACTCCACCACCCACCCGLCCGG
JRC0332 — MU: GTGGCCTCGAAAAAAAATCTTCCTCCACTCCACCACCCACCCGCCCGG

Hinh 3:Két qua danh gia bdu hién caa gen théng bao trond bao mm men taid hop

A. Trinh tr DNA dich nguyén bn (WT) va trinh & DNA dich dot bién (MU) da thay trinh & 16i
CCTCCTCC ing poly-A; B. Nudi @y trén méi trrong YPD; C. Nudi 8y trén mdi teong SD-His/-Leu/-
Ura; D. Nudi déy trén méi teong SD-His/-Leu/-Ura c6 & sung 3-AT 10 mM; EPanh gia hat tinh p-
galactosidase; B4i chang am (YM4271 + pHis/pLac/pAD-GAL4); 2. JRC0332-MB; JRC0528-MU; 4.

JRCO0528-WT; 5. JRC0332-WT; Bdi chirng drong.

Cac € bao mm men tai & hop c6 tt¢ sinh
truong binh twong trén moi trong thidu
histidine (hinh 3B), tuy nhién, khi c&bsung
chit e cké canh tranh 3-AT Bng do 10 mM
vao mdi teong cton loc, ch cé cac & bao
mang gen théng babroc dung lvp vai trinh
dich nguyén bn (WT) méi c6 kha ning sinh
truong binh throng (hinh 3D). Ngoai ra, ho
tinh p-galactosidaseiimg cH biéu hién & nhiing
té bao mm men mang trinhytdich nguyén bn
(hinh 3E). Kt qua nghién @&u in vivo nay
chang © NLI-IF lién két dic hieu véi yéu t6
cis-acting CCTCCTCCnam trong trinh & dich

Ching t0i & dung phrong phap sangot
thu vien cDNA king phép lai phanuttrong £
bao mm men (yeast two hybrid}é xac dinh
protein trong tac Wi NLI-IF. Chang tdida bién
nap plasmid taid hop pGBKT7 mang geiLI-
IF vao £ bao mm men AH109 va is dung
chang rim men tai & hop naydé sang éc thu
vién cDNA. Sau khi sango€ the vién cDNA,
chang t6ida thuduoc 8 dong & bao mm men
tai t hop mang caaoan cDNA c6 kich throc
> 500 bp, c6 ki nang sinh torong binh throng
trén mdi toong chon loc khuyét dudng axit
amin (SD -His/-Trip/-Leu/-Ade) va c6 i hién

cia 2 promoter JRC0332 va JRC0528, khodnyoat tinh p-galactosidase (hinh 4). Cac dong

lién két véi trinh tr poly-A haydau 5’ va 3’ aia
trinh ty dich.

Sang bc protein twong tac wi NLI-IF t  thw
vién cDNA xir Ii stress

cDNA nay dugc ching téi nhdn dong vao
vector pGEMT & giai trinh tr va so séanh
v6i cac trinh & da cong b trén GeneBank
(bang 1).
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Bang 1.Cac dong cDNA ma hoa proteimoing tac Wi NLI-IF dwoc phan dp bing ky thuat Y2H

Dong cDNA Proteintugc méa héa
C201 Polyubiquitin
C239 Protein kép ¢fa domain phosphatad#c hi¢u cho protein
C246 Protein lién & kém, thusc nhdm Alcohol dehydrogenase
C265 Protein cha dugc cong 1
C284 Protein lién & chlorophyll a/b nhom |, &n chit caa chloroplast
C314 Polyubiquitin
C370 Cyclophilin 2
C410 U5 small nuclear ribonucleoprotein 200 kDadask

Hinh 4: Két qua sang éc protein trong tac i NLI-IF tir thu vién cDNA
A. Sang bc trén moi teong SD-His/-Leu/-Trip c6 b sung 3-AT 10 mM; B. Sang¢ trén moi twong SD-
His/-Leu/-Trip/-Ade c6 b sung 3-AT 10 mM; Cbanh gia het tinh B-galactosidase; D. Sangclbing PCR
vagi cap moi AD-Fw/AD-Rv.

Dic biét, két qua thu dugc cho thy, NLI-IF  protein NLI-IF 1a ndt nhan & phién ma tham
c6 trong tac i protein ubiquitin, Mt protein gia vao qua trinh éng chiu stress ga thyc vat.
c6 vai tro tham gia vao qua trinh phién m#a s
chita DNA vadaptng stress. & qua nay aing TAI LIEU THAM KH4O
co thém cho gi thuyét cua ching i ¥ kha 1 ape H., Urao T., Ito T., Seki M., Shinozaki
ne‘mg\NLI}-IF l[a mot nhan & phién ma c6 tham K., Yamaguchi-Shinozaki K., 2003.
gia vaodapung stress thuc vat. Arabidopsis AtMYC2  (bHLH) and
. . AtMYB2 (MYB) function as transcriptional
KET LUAN activators in abscisic acid signaling. Plant
Bang ky thuat lai phan & trong € bao m Cell, 15: 63-78.
men, ching tadé ching minh kk nang lién iét 2. Baker S. S., 1994. The 5'-region of
dac hiu voi trinh r DNA dich c0 ctira yeu © Arabidopsisthaliana corl5ahascis-acting
cisacting CCTCCTCCcua NLI-IF. Chang toi element that confer cold-, drought- and
cing da phan dp duoc 8 dong cDNA W the  Apa-regulated gene expression. Plant Mol.
vien cDNA xu ly han ma hoéa cho cac protein c6 Biol., 24: 701-713.
tuong tac Wi NLI-IF. Cac Kt qua thu dugc )
cing & thém cho gi thuyét cia ching toi Y 3. Bartel P. L., Chien C. T., Sternglanz R.,
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EXPRESSION AND FUNCTIONAL ANALYSIS OF NOVEL
STRESS-INVOLVED TRANSCRIPTION FACTOR NLI-IF IN RICE

Nguyen Duy Phuong, Najaren Tuteja, Pham Xuan Hoi
Agricultural Genetic Institute

SUMMARY

We reported previously that one transcription fadal-IF (Nuclear LIM interactor-interacting factpr
encoded cDNA clone was identified by yeast one idybssay, using 2 target sequences JRC0528 and
JRCO0332. In this paper we reported some resulis givo analysis ofNLI-IF. The core sequence-specific
DNA binding ability of NLI-IF was identified, usingeast one hybrid assay. To identify of proteintgir
interaction, the rice stress-treated cDNA librargswscreened using yeast two hybrid assay and 8 cDNA
clones were isolated. These results support teerpectation that transcription factor NLI-IF is alved in
stress responses in plant.

Keywords:DNA target sequence, Drought tolerance, NLI-IBngcription factor, yeast one hybrid, yeast two
hybrid.

Ngay nkin bai: 9-5-2012

98



