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BIEU HIEN VA TINH SACH PROTEIN TAI TO HQP NLI-IF
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TOM TAT: Dé phuc vu muc dich nghién ctru mirc d6 biéu hién trong cdy chuyén gen ciia gen ma nhan t6
phién ma NLI-IF (Nuclear LIM Interactor-Interacting Factor) lién quan téi kha ndng dap tmg han ¢ lta
cling nhu nghién ciru kha ning bam dic hiéu voi ADN in vitro cia NLI-IF, chiing t6i d4 biéu hién va tinh
sach protein NLI-IF tai t6 hop trong vi khuan E. coli chung DE3. Trinh tu ma héa NLI-IF ¢6 kich thudc
1,3 kb trong vector nhan dong pGEMT/NLI-IF duoc cét ra va dua vao vector biéu hién pET28a tai vi tri
EcoRI va Xhol. Vector tai t0 hop pET28a/NLI-IF dugc bién nap vao té bao Escherichia coli Rossetta.
Protein ¢6 NLI-IF kich thudc 52 kDa dugc biéu hién téi uu o diéu kién nudi cdy té bao 20°C, ndng do chat
cam g IPTG 0,1 mM trong thoi gian 5h. Stir dung cot sic ky 4i luc Ni-NTA c6 kha nang tao lién két
gitta phirc hop Nickel va dudi His-Tag cua protein dung hop, chung t6i da tinh sach dugc NLI-IF tai t&
hop tir dich chiét té bao. Protein tinh sach lién két ddc hiéu voi khang thé anti-His-tag trong thi nghiém lai

tham tach mién dich (Western Blot).

Tir khéa: Escherichia coli, chiu han, nhan t§ phién ma, NLI, protein tai t& hop, vector biéu hién.

MO PAU

Hudng nghién ctru vé stress thuc vat trén
thé gioi hién nay dang tap trung vao viéc _phan
1ap va nghién ctru dic tinh mot tap hop day du
cac gen lién quan dén bét loi moi truong va moi
lién hé gilta cac bét loi man, han va nhiét do.
Hang tram gen dugc cam Ung trong cac diéu
kién bat loi khac nhau va san phém cla cac gen
cam tng v6i didu kién bat loi duoc chia lam hai
nhom: (1) nhom cac protein chirc nang giap
thuc vat chdng lai bat loi ciia moi trudong va (2)
nhom céc protein diéu khlen 1am nhiém vy diéu
hoa biéu hién gen va truyen tin hi¢u trong qua
trinh dap ung diéu kién bat lgi. Cac nhan t6
phién ma thudc nhém thi hai va 1a ho gen 1on
[10]. Gan day, rat nhiéu nghién ctru vé nhan t6
phién ma dugc thuc hién trén cdy mo hinh
Arabidopsis va cac loai thuyc vat khac da chirng
minh vai trd quan trong cua ching trong qua
trinh diéu hoa phan ung cua thyc vat trong cac
diéu kién bat loi méi trudng. Thuc nghiém da
chirng minh, sy biéu hién ciia cac nhan t6 phién
mé kich hoat su biéu hién cua rit nhiéu gen
chirc ning, diéu nay lam ting cuong kha ning
chiu han & thuc vat. Vi vdy, cac nghién clru vé
cac gen mi hoéa nhan té phién ma lién quan dén
tinh chiu han dang tr¢ thanh dinh huéng nghién
ctru day tiém nang trong viéc chon tao gidng
chiu han.

Pic diém dic trung cia cac protein didu
khién (nhan t6 phién mi) 1a c¢6 hai ving hoat
dong (domain): (1) vung hoat hod cac protein
chirc nang (activation domain) va (2) vung lién
két (binding domain) véi cac trat ty ADN dic
hiéu (cis-acting element) trén ving diéu khién
cua gen (promoter). Duya vao dic tinh bam
ADN, k¥ thuat sang loc phép lai don trong té
bao ndm men dugc hinh thanh dé phan lap cac
nhan t6 phién ma. Nhan t§ phién md dau tién
(OLF-1) dugc phén lap bang ky thuat sang loc
phép lai don trong té bao nAm men [15] va ngay
lap tuc tro thanh phuong phép day tiém ning
trong viéc phan lap cac gen ma hoa cac protein
¢6 kha nang bam ADN [16].

O thyc vat, trat tu ADN dic hiéu ABRE
(ABA responsive element - yéu to dap tung
ABA) ¢6 trinh ty 16i 13 ACGTGGC lan dau tién
dugc phat hién trén vang diéu khién gen Em &
laa mi [4]. Hai nhom protein diéu khién quéa
trinh phién ma AREB/ABF bam vao trat ty
ADN dic hiéu ABRE trén cac ving diéu khién
gen va hoat hoa sy biéu hién cac gen chirc ning
lién quan dén khang han [3, 14]. Tiép theo, trat
ty ADN dac hiéu DRE/CRT (Dehydration
Responsive Element/C repeat - yéu té/doan C
lap lai dap ung han) cé trinh ty 161 1a
A/GCCGAC, dugc phat hién trén ving diéu
khién gen RD29 & Arabidopsis [16] va sau nay
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dugc phat hién trén rat nhidu doan diéu khién
gen cila cac gen chirc ning biéu hién trong diéu
kién han, man, lanh [2, 5, 12]. Cac gen diéu
khién qua trinh phién md thudéc nhom AP2
(APETALA2)/ethylene-responsive element-
binding factor (ERF) bam vao trat tu ADN dac
hiéu DRE va duoc dat tén 1a DREB1/CBF va
DREB2 [6]. Trat ty ADN ddc hi¢u MYC va
MYB c¢o6 trinh ty 16i la CANNTG (MYC) va
C/TAACNA/G (MYB), dugc phat hién trén
vung khoi dong gen RD22. Cac nhan t6 phién
ma AtMYC va AtMYB bam vao trat tu ADN
ddc hiéu MYC va MYB va hoat hoa biéu hién
gen chirc ning lién quan dén chiu han [1]. Trat
tu ADN déc hiéu nhém gen NAC c6 trinh tu 161
la CATGTG, dugc phat hién trén vung khoi
dong gen ERDI. Ba nhan té phién md ho NAC
la ANACO019, ANACO055 va ANACO072 bam vao
trat tu dac hiéu nhom NAC trén viung khoi dong
gen chirc ning va hoat hoa biéu hién cic gen
nay [13]. Trong mot nghién ctru khac, Tran et al
(2004) [12]. da phén ldp dugc mot gen md hoa
nhan t6 phién ma lién két ddc hiéu voi mot trinh
tu dich twong ddng véi trinh tuy 14 bp nam trong
promoter ciia gen RPSI, c6 tén la trinh tu
ZFHDRS (zinc finger =~ homeodomain
recognition sequence). Nhan t6 phién mi nay
hoat héa mot sé gen cam ung voi diéu kién
stress va lam tang kha nang chéng chiu stress
ctia cdy chuyén gen [14].

Gan day, sir dung k¥ thuat sang loc phép lai
don trong té bao nim men v&i trinh ty dich c6
chiéu dai 50 nucleotid chtra trat tw DRE trén
vung khéi dong gen JRC2606, ching toi da
phan 1ap dugc gen md héa nhan té phién mi
OsRap2.4B tir gidng laa Japonica [8]. Trong
mot nghién ctru khac, ching t6i thiét ké thu vién
ADNGC tir ARN t6ng s6 ctia giéng laa Niponpare
da xu ly han va phan lap duogc gen NLI-IFI
(Nuclear LIM interactor -interacting factor), ma
hoa cho mét protein trung gian nim trong phtrc
hop lién két protein-protein, thuéc ho nhan té
phién md LIM, tham gia diéu hoa qua trinh
phién mi bing phuong phap sang loc phép lai
don trong t& bao ndm men [7]. Ké qua phan
tich cay lua dai (wide type) bang Northern blot
va RT-PCR da chung to gen NLI-IF tang cudong
biéu hién trong diéu kién stress (man, lanh, mat
nudc va nhiét d cao). Cac thi nghiém lai phan
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tir in vivo trong té bao nAm men ciing cho thiy,
protein NLI-IF c6 kha nang lién két dic hiéu
vé6i trinh tu ADN dich nim trong trinh ty cta 2
promoter JRC0528 va JRC0332 (s6 lidu chua
cong bo) Trong nghién ctru ndy, ching toi tién
hanh biéu hién va tinh sach protein tai td hop
NLI-IF trong té bao vi khuan E. coli dé sir dung
cho nghién ctru xac dinh kha ning tuong tac véi
trinh tw ADN dich in vitro ciia NLI-IF, déng
thoi phuc vu muc dich tao khang thé da dong
khang NLI-IF, dung cho nghién ctru biéu hién
cua NLI-IF trong cac thi nghiém phan tich cdy
chuyén gen NLI-IF.

PHUONG PHAP NGHIEN CUU
Vit ligu

Trinh ty mi hoa nhan t phién ma NLI-IF
da duogc tach dong gitt trong vector pPGEMT.

Ching vi khuan E. coli Rossetta do Trung
tam Ki thuat Di truyén va Cong ngh¢ Sinh hoc
Quoc té (An Do) cung cap.

Phuong phap
Thiét ké vector biéu hi¢n pET28a/NLI-TF

Vector tai t hop pGEMT/NLI-IF va vector
biéu hién pET28a dugc xur li dong thoi véi
EcoRI va Xhol. Trinh ty ma hoa NLI-IF va
dugc ghép ndi vao vector biéu hién nhd enzyme
T4 Ligase.

Biéu hién va tinh sach protein NLI-IF

Vector tai to hop pET28a/NLI-IF dugc
bién nap vao té bao E. coli Rossetta bing
phuong phiap sbéc nhiét, chon loc trén moi
truong  chora  kanamycin 50  pg/ml,
chloramphenicol 34 pg/ml. NLI-IF dugc biéu
hién v6i diéu kién nuoi cdy té bao & 28°C va
37°C, trong thoi gian3 hva 5 h, ¢6 bd sung chat
cam tng IPTG ndng d6 0,5 mM va 1,0 mM.
Protein tai to hop NIL-IF duoc tinh sach bang
cot sic ky 4ai luc Ni-NTA (Invitrogen), st dung
dém déy cOt chira Imidazol néng do 20 mM,
100 mM, 200 mM va 500 mM. Protein tinh sach
sau khi thdm tach loai mudi . bang mang
cellulose duoc bao quan ¢ -20°C dé sir dung cho
cac thi nghiém tiép theo.

Thém tach mién dich (Western blot)
Protein sau khi dién di trén gel SDS-PAGE
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duoc dién chuyén Ién mang nitroxelluloza theo
phuong phap cta Sambrook et al. (1989) [8] va cb
dinh bing dung dich BSA 1%. Mang
nitroxellulose dugc @ véi khang thé anti-His-tag
¢6 gin enzyme AP (Invitrogen) dé tao lién két
protein-protein, sau d6 hién mau bang dung dich
co chit p-nitro blue tetrazolium chloride 5-bromo-
4-chloro-3-indolyl phosphat (NBT/BCIP).

KET QUA VA THAO LUAN
Thiét ké vector biéu hién pET28a/NLI-IF

Khi phén 18p trinh ty ma héa NLI-IF c6 kich
thudc 1320 bp tur thu vién ADNc, chung toi da
st dung cdp moi dugc thiét ké mang 2 vi tri
nhan biét cia EcoRI va Xhol. Do 6, dé dua
trinh ty gen NLI-IF vao vector biéu hién
pET28a, ching t6i da xu li déng thoi 2 vector,
pGEMT/NLI-IF va pET28a vdi EcoRl va Xhol
(hinh 1). Sau khi tinh sach san phdm cit gioi
han tir gel agarose bang bo kit Gel Extraction

pC™M 1 2 3 4

Kit (Fermentas), trinh ty md hoa NIL-IF duoc
chén vao vi tri da diém cat ctia vector biéu hién
pET28a dudi tac dung cua enzyme T4 ligase va
bién nap vao té bao kha bién E. coli ching
DH5a. Két qua kiém tra khuan lac bang PCR
(hinh 2A, giéng 1-4) cho thdy ching t6i da thu
dugc mot so thé blen nap mang vector tai to hop
pET28a/NLI-IF. Kiém tra plasmid tinh sach tir
cac thé bién nap nay bang phan tng cit gioi han
v6i EcoRl va Xhol, ching t6i thu dugc 2 bang
ADN c6 kich thuée 1,3 kb (twong ng vai trinh
ty md héa NIL-IF) va 5,3 kb (twong ung voi
khung vector pET28a) (hinh 2B, giéng 1-4).
PCR kiém tra plasmid nay voi cdp moi T7-
Fw/NLI-Rv va cip mdi dic hiéu gen NLI-
Fw/NLI-Rv ching t6i dd thu dugc san phdm co
kich thudc twong tng 1a 1,5 kb (hinh 2C, giéng
2) va 1,3 kb (hinh 2C, giéng 4) dang véi tinh
toan 1i thuyét. Cac két qua nay chimng té ching
t6i dd gin thanh cong trinh ty md héa nhan tb
phién mi NLI-IF vio vector biéu hién pET28a.

- e e u 4 5,4kb

Hinh 2. Két qua dién di san phim PCR khuén lac (A), cat gioi han plasmid pET28a/NLI-IF
bang EcoR1/Xhol (B) va PCR plasmid pET28a/NLI-IF (C).
A. Két qua diép di san phém PCR tir cac khuén lac 1-4, Vi cap m(‘“gi dac hiéu NLI-FW/NLI-RV; B. Két qua
diép di san pham cat gidi han plasmid tinh sach tir khuéq lac 1-4 bang EcoRI/?ﬂzoI; C. Két qua diéq di san
pham PCR v6i khuodn 1a pET28a/NLI-IF, st dung cdp mdi T7-Fw/NLI-Rv (giéng 1 va 2) va cdp moi NLI-

Fw/NLI-Rv (giéng 3 va 4).
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Biéu hién protein tai t6 hop NLI-IF trong té
bao E. coli Rossetta

Chung vi khuan E. coli 1a ching vi khuan
dugc thiét ké mang gen khir tinh doc cua
promoter T7 str dung trong hé thong vector biéu
hién pET, do d6 ching toi da st dung ching vi
khuan nay dé biéu hién gen NLI-IF dugc diéu
khién boi promoter T7. Té bao Rossetta sau khi
dugc bién nap vector tai to hgp pET28a/NLI-IF,
duoc chiing t6i nuodi biéu hién protein bang moi
truong LB 10ng, & cac diéu kién nhiét d6 16, 20,
28 va 37°C, c6 bd sung chit cam ung IPTG
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ndng d6 0,1 mM, 0,5 mM va 1,0 mM, véi thoi
gian cam tng khac nhau. Két qua chung t6i thu
dugc dd cho thay didu kién cam tng IPTG
0,1mM, ¢ 20°C trong thoi gian 5 h 1a diéu kién
t6t nhat dé biéu hién NLI-IF. Qua két qua dién
di SDS-PAGE (hinh 3A) cho thiy phan doan
protein thu dwgc & diéu kién thich hop c6 kich
thude khoang 52 kDa, phan doan nay khong
xuét hién ¢ mau déi chirng khong cam tng bang
IPTG. Ket qua nay ciing chi ra protein tai t6 hop
NLI-IF ndm trong ca 2 pha, pha can va pha dich
ciia dich chiét té bao E. coli.

Hinh 3. Két qua dién di SDS-PAGE (A) va Western blot (B) dich chiét té bao E. coli Rossetta biéu
hién gen NLI-IF ¢ 20°C, cam ung IPTG nong d6 0,1 mM, trong thoi gian3 hva 5 h

Két qua dién di pha ciin (giéng 1-3) va pha dich (giéng 4-6) cua dich chiét té bao; giéng 1, 4: khong cam (mg

IPTG; giéng 2, 5: cam g IPTG 0,1 mM trong 3 h; giéng 3, 6: cam tng IPTG 0,1 mM trong 5 h.

Tinh sach protein tai té hop NLI-IF

Do protein NLI-IF dugc biéu hién ra chu
yéu nam trong pha dich, vi vdy, sau khi siéu 4m
pha mang té bao dé thu dich chiét, chung t6i da
ly tdm loai bo toan b phan xac té bao va cho
pha dich truc tiép di qua cot sic ky ai lucNi-
NTA. Do NLI-IF dugc biéu hién bang hé thong
vector biéu hién pET28a nén protein tao ra s&
dugc dung hop véi 1 trinh ty gdm 6 amino axit
histidine. Trinh ty His-tag nay s€ gitp protein
tai to hop két bam vao cot sic ky, trong khi cac
protein khac s& bi loai bo bang dung dich rira
chtra Imidazol 30 mM. Sau khi da rira sach cac
protein tao lién Kkét khong dac hiéu véi cot sdc
ky, protein NLI-IF dugc déy phan doan béng
dung dich dém chira Imidazol 250 mM. Két qua
thu duogc trén ban dién di SDS-PAGE cho théy
protein NLI-IF tai to hop da dugc thu lai & dang
tinh sach, c6 kich thuéc 52 kDa, twong ung voi
kich thuéc tinh toan 1y thuyét.
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Pé xac dinh protein, ching t6i biéu hién va
tinh sach dugc 1a protein dung hop NLI-IF/His-
tag, chung t6i di tién hanh ki thuat thdm tach
mién dich (western blot), sit dung khang thé
khang trinh ty His-tag voi nong do pha lodng
1:25000. Két qua cho thy, trong dich chiét té
bao, chiing t6i1 da thu dugc bang protein c6 kich
thuéc khoang 52 kDa, tuong ing véi kich thudc
li thuyét ctia NLI-IF (hinh 3B), chirng t6 NLI-IF
da dugc biéu hién thanh cong trong té bao E.
coli Rossetta. Két qua nay ciing chi ra viéc st
dung cot sic ky ai luc Ni-NTA da cho phép
chiing t6i tinh sach dugc protein tai td hop NLI-
IF (hinh 4B).

‘ Nham khéang dinh chinh x4c hon protein tai
t6 hop tinh sach dwoc 1a NLI-IF, chung t6i xir 1i
dung dich protein da tinh sach bang cot sic ky
Ni-NTA v&i Thrombin (Promega) dé loai duéi
His-tag, sau do tiép tuc cho qua hé théng cot sic
ky Ni-NTA miéc nbi tiép véi Heparin-Sepharose
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(BioVision). Trong m¢t cong trinh nghién ctru
truge day, sir dung phép lai phan tir trong té bao
nam men (Yeast One Hybrid), chung t6i di xac
dinh dugc NLI-IF 13 mot nhan tb phién ma cé
kha nang lién két v6i trinh ty ADN dich [7],vi
vy s€ gan v6i cot Heparin-Sepharose. Do do,
khi sir dung hé thong cot sic ky mac ndi tiép,
cac phan t NLI-IF dung hop van con dudi His-
tag s€ bi gilt lai trong cdt Ni-NTA, trong khi
NLI-IF da bi loai dudi His-tag s€ gin voi cot
Heparin-Sepharose va s& duoc day ra bing dém
chiét chira NaCl 500 mM. Protein tinh sach sau
d6 dugc dién di SDS-PAGE va chuyén lén

1 2 3 4 M5 6 7 8 9

mang dé U véi khang thé anti-His-tag. Két qua
cho thdy, chi c6 protein trude khi xtr 1i voi
thrombin c6 kha ning lién két v6i khang thé
anti-His-tag, trong khi protein sau khi xu li va
tinh sach lai qua hé thong cot sic ky Ni-NTA
méc ndi tiép Heparin-Sepharose khong c6 kha
ning nay (hinh 5). Didu nay chimg to ching t6i
da thu dwoc protein NLI-IF tai t6 hop hoan toan
tinh sach. Viéc tinh sach dugc NLI-IF béng cot
sic ky Heparin-Sepharose ciing cung ¢ thém
cho nghién ctru trude ddy cia chung t6i vé kha
ning lién két véi ADN ciia NLI-IF.

Hinh 4. Két qua kiém tra NLI-IF tinh sach bang c6t sic ki 4i lyc Ni-NTA
A. Két qua dién di SDS-PAGE cac phan doan tinh sach NLI-IF; B. Két qua tham tach mién dich (Western
blot) v6i khang thé anti-His-tag (pha loang ti 1¢ 1: 25000). Giéng 1: pha can; giéng 2: pha dich chua tinh sach
qua cot Ni-NTA; gieng 3: dich qua cdt; giéng 4: phan doan ria cot v6i imidazol 30 mM; giéng 5-10: cac phan

doan day cot bang imidazol 250 mM.
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Hinh 5. Két qua kiém tra NLI-IF tinh sach trudc va sau khi xir 1i véi Thrombin.
A. Két qua dién di SDS-PAGE NLI-IF tinh sach; B. Két qua thim tach mién dich (Western blot) v6i khang

thé anti —

His-tag (pha lodng ti 1& 1:25000). Giéng M: thang chuan protein; giéng 1: NLI-IF tinh sach qua cot

Ni-NTA; giéng 2: NLI-IF tinh sach da xtr 1i béng thrombin va tinh sach lai qua hé théng ot Ni-NTA méc ndi

tiép Heparin-Sepharose.

Protein tai to hop sau khi dugc tinh sach sé&
duge st dung dé nghién ctru kha nang lién két
ADN dic hiéu ciia NLI-IF va tao khing thé
khang NLI-IF dung cho muc dich phan tich biéu
hién ciia NLI-IF trong cdy chuyen gen.

KET LUAN
Trinh tw mi hoa nhan t phién ma NLI-IF

kich thudéc 1,3 kb phén lap tu giéng laa
Japonica da dugc thiét ké vao hé thong vector

351



Nguyen Duy Phuong, Najaren Tuteja, Le Huy Ham, Pham Xuan Hoi

biéu hién protein pET28a. Protein dung hop di
dugc biéu hién thanh cong trong chung E. coli
Rossetta & diéu kién nudi cay 20°C, chat cam
ung [PTG 0,1 mM, trong thoi gian 5 h.

Protein NLI-IF tai to hop dugc tinh sach
bang cot sic ki ai luc Ni-NTA voi ndng do
imidazol trong dém day cot 1a 250 mM. San
pham protein sau khi xir 1i voi thrombin dé loai
dudi His-tag va tinh sach lai bang hé thong cot
Ni-NTA mic ndi tiép Heparin-Sepharose c6 do
tinh khiét cao, dam bao chat luong dé su dung
cho cac nghién ctru tiép theo.

Loi cam on: Nghién cuu dugc thyc hién
theo chuong trinh hop tac gitta Phong Bénh hoc
Phan tir Thuc vat (Vién Di truyén nong nghiép)
va Trung tam Qudc té Ki thuat Di truyén va
Cong nghé sinh hoc (New Delhi, An D9).
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15. 17.

EXPRESSION AND PURIFICATION OF RECOMBINANT PROTEIN NLI-IF
FROM Escherichia coli

Nguyen Duy Phuong, Najaren Tuteja, Le Huy Ham, Pham Xuan Hoi

Agricultural Genetic Institute
SUMMARY

In order to investigate the expression level of NLI-IF (Nuclear LIM Interactor-Interacting Factor)
transcription factor - encoding gene which involved in drought tolerance in rice and identiflied in vitro DNA -
binding ability of NLI-IF, we expressed and purified recombinant protein NLI-IF from E. coli Rossetta. 1,3
kb NLI-IF - encoding sequence was cut from pGEMT/NLI-IF and inserted into EcoRI/X#ol site in MCS of
expression vector pET28a. pET28a/NLI-IF was transformed into E. coli Rossetta. 52 kDa recombinant
protein NLI-IF was expressed optimally in E. coli using 0.1 mM IPTG as an inducer, at 20°C, for 5 h. We
were successful in purification of recombinant protein NLI-IF using Ni-NTA affinity chromatography
systerm. Purified protein has an ability of binding, specifically, to anti-His-tag antibody in Westerrn blot
assay.
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