BIEU HIEN VA TINH SACH PROTEIN TAI TO HQP NLI-IF
TU TE BAO Escherichia coli

Nguyén Duy Phwong, Najaren Tuteja, Lé Huy Ham, Pham Xuan Hyi*

Vién Di truyén néng nghiép, “xuanhoi.pham@gmail.com

TOM TAT: Bé phuc vu myc dich nghién ciru mirc d6 biéu hi¢n trong cdy chuyén gen cda gen ma nhin 16
phién ma NLI-IF (Nuclear LIM Interactor-Interacting Factor) lién quan t6i kha ning dép img han ¢ hia
cing nhu nghién ciru kh:‘l_n:‘mg bam dic hiég vt ADN in viro cia NLI-IF, ching t5i d3 bidu I\ii;n va tinh
sach protein NLI-IF tdi to hop wong vi khuan E coli ching DE3. Trinh ty ma héa NLI-IF c6 kich thudc
1,3 kb rong vector nhin dong pGEMT/NLI-IF dugc clit ra vA dua vio vector bicu hi¢n pET28a i vj af
EcoR! va Xhol. Vector tdi t6 hap pET28a/NLI-IF duoc bién nap vio té bau E:zhemhm cah Rosscna
Protemn c6 NLI-IF kich thude 52 kDa dugce biéu hign t8i wu d'dxcu kwn nudi cdy 1€ bio 20°C, néng d§ chm
cam @mg IPTG 0,1 mM tong thoi gian Sh, Sir dung c¢ét sic ky &i luc Ni-NTA c6 kha nang (go lién Iu.l
gira phuc hop Nxckcl vi dudi His-Tag cua prolcm dung Iw'p. ching t6i 4 tinh sach duge NLI-IF ti 16
hop rir dich chlu 1é bao. Protein tinh sach lién két djc hi¢u vér khang thé anti-His-tag ong thi nghiém lay

thim tich mién dich (Westemn Blor).

Tir khéa- Escherichia coli, chju han, nhan t6 phién ma, NLI, prolcin ti 1 hgp, vector biéu hi¢n.

MO DAU

Huong nghién ciru vé stress thyc vit trén
thé gi6i hién nay dang 1ap trung vio viéc phin
13p va nghién ciru dic tinh mot tGp hop ddy di
cic gen lién quan dén bat lgi méi trugng va méi
lién hé gida cdc bat lgr man, han va nhiét do.
Hang trim gen dugc cam ung ong cic diéu
Kién bat lgi khac nhau va san phim cua cic gen
cim ng voi didu kién bét 1gi duge chia lam hai
nhérn: (1) nhém cdc protein chic ning giup
thue vt chong lai bat lgi cia mdi truong va 2)
nhém cac protein diéu kh:en lam nhiém vu didu
héa biéu hién gen va lruyen tin hiéu trong qua
winh dip img diéu kién bat lgi. Cic nhan )
phién ma thude nhom thar hai va la ho gen lon
(10). Gan day, réu nhiéu nghién ciry vé nhin 1d
phién mi dugc thyc hién trén ciay mé hirh
Arabidopsis vé cic loai thuc vat khac da chl’lng
minh vai tré quan trong cia ching trong qui
trinh diéu hoa phan tng cua thyc vat trong cic
dite kién bét loi mdi trudmg. Thuc nghu;m di
chimg minh, sy biéu ‘hién cua cic nhan 10 phién
mi kich hoat sy biéu hién cia rét nhiéu gen
chitc ning, diéu nay lam tang cudng kha nan
chiu han & thyc vat. V| vay, céc nghién ciu ve
cdc gen md héa nhin 16 phién mi lién quan dén
tinh chiu han dang tro thanh djnh hudng nghién
ciru diy liém ning trong viée chon tao giong
chiu han.

Dic diém dic trung cua cic proxem diéu
khién (nhin (4 phién ma) 14 cé hai vung hoat
djng (domain): (1) viing hoat hod cic protein
chire ning (activation domain) va (2) viing lién
kél (binding domain) vdi cic trit ty ADN dac
hiéu (cis-acting element) trén viing diéu khién
cia gen (promater). Dya vao djc tinh bam
ADN, ky thuit sang loc phép lai dom trong 1é
bao ndm men dugc hinh thanh dé phan 1ap cac
nhin té phién mi. Nhin 16 phién ma diu tién
(OLF-1) dugc phan 1ap bang ky thuat sang loc
phép lat don trong 1é bao nim men [15) va ngay
13p wic uo thanh phuong phip day tiém ning
trong viée phan lap cic gen mi hda céc protcin
¢6 kha ning bam ADN [16].

& thue var, trat by ADN diic hiéu ABRE
(ABA responsive element - yéu 16 dap \ng
ABA) ¢ trinh ty 16 12 ACGTGGC lin diu tién
duge phal hién trén viing didu k}uen gen Em &
Ida mi [4]. Hai nhém protein diéu khién qué
trinh phién ma AREB/ABF bim vio trit tr
ADN dic hiéu ABRE trén cac ving diéu khién
gen va hoat héa sy bidu hién cic gen chic ndng
lién quan dén khang han [3, 14]. Tip theo, trit
tr ADN dic higu DRE/CRT (Dehydranon
Responsive Element/C repeat - yéu 18/doan C
lip lai ddp tmg han) cé uinh w 16i la
A/GCCGAC, dugc phit hién trén ving diéu
khién gen RD29 & Arabidopsis [16] va sau ndy
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dugc phét hign trén rét nhidu dogn didu khién
gen cua cdc gen chirc nang biéu hién trong ditu
kign han, mdn. lanh [2, 5, 12). Céc gen diéu
khién qué trinh phién md thuc nhém AP2
(APETALA2)/cthylenc-responsive clement-
binding factor (ERF) bdm vio trat ty ADN dic
hi¢u DRE va dugc dit (én 14 DREBI/CBF vi
DREB2 (6]. Trat nr ADN dfic hiéu MYC va
MYB ¢6 trinh 1y 13i 18 CANNTG (MYC) va
C/TAACNA/G (MYB), dugc phit hi¢n trén
vimg khai dong gen RD22. Cic nhidn 16 phién
md ANMYC vi AIMYB biam vao trfit ur ADN
dic hidu MYC va MYB va hogl hod biéu hi¢n
gen chire ning lién quan dén chju han [1]. Trit
tr ADN diic hi¢u nhém gen NAC c6 teinh ty 13§
1a CATGTG. duge phat hi¢n teén ving khai
déng gen ERD/! Ba nhan (6 phicn m3 hg NAC
1a ANACO19, ANACNSS va ANACO72 bém vao
trit ty dic hicu nhém NAC rén vang khai dong
gen chic nang va hoat héa bidu hién cic gen
nay [13). Trong mt nghién ciru khac, Tran et al
(2004) [12]. da phin lip duge mdt gen mi hoa
nhin 1o phién m:) lién ket ddc bigu véi mdt trinh
t dich wong dong véi trinh ty 14 bp ndm trong
promoter cla gen RPS/, ¢6 tén la trinh 1y
ZFHDRS (zinc finger homcodomain
recognition sequence). Nhan 15 phién m3 nay
hoat héa mét s gen cam img véi ditu kién
stress va lam t3ng kha ning chéng chiu stress
clia cay chuyén gen [14].

Gan day, sit dung ky thuit sang loc phép lai
don trong té bao ndm men véi trinh ty dich ¢é
chiéu dai 50 nucleotid chira it 1w DRE wén
vimg khoi dong gen JRC2606, ching t6i da
phan 13p dugc gen ma héa nhan 1§ phién ma
OsRap2.4B tr giong lua Japomca [8] Trong
mdt nghién ciru khac, chung 101 thiét ké thu vién
ADNC tr ARN tdng 56 cua glong Iua Niponpare
da xir ly han va phan lip duge gen NLI-IFI
(Nuclear LIM interactor -interacting factor), ma
héa cho mdt protein trung gian nim trong phirc
hop lién két proten-protein, thudc he nhan 16
phién ma LIM, tham gia diéu hoa qui trinch
phién ma bdng phuung phdp sang loc phép lai
dom trong (¢ bao nim men 7. Két qua phin
tich ciy a dai (wide type) bing Northern blot
va RT-PCR da chung 16 gen NLI-IF ing cuang
biéu hién trong diéu kién stress (min, lanh, mat
nudc va rhigt d¢ cao). Céc thi nghiém lai phan
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tir in vivo trong té bdo nédm men cﬂn} cho lhay,
protein NLI-IF ¢4 kh& ning lién ket d3c hi¢u
véi trinh tr ADN dich nim trong (rlnh tw cia 2
promoter JRC0528 va JRC0332 (sb ligu chua
cBng bc‘)) Trong nghién ciru ndy, ching t61 tién
hanh bicu hi¢n va tinh sach protein ti 1d hep
NLI-IF trong té bdo vi khudn E. coli dé sir dung
cho nghién ciru xéc dinh kha niing tuong tic voi
trinh ty ADN dich in vitro cia NLI-IF, dc’mg
thdi phyc va myc dich 130 khing the da dong
khing NLI-IF, dl'mg cho nghién ciru biéu hién
cia NLJ-IF trong cdc thi nghi¢m phén tich cay
chuyén gen NL/-IF.

PHUGNG PHAP NGHIEN CUU
Vit li¢u
Trinh ty ma héa nhin 16 phién ma NLI-IF
43 dugc tach dong gid trong vector pGEMT.
Chung vi khudn E. coli Rossetta do Trung

lam Ki thujt Di truyen va Cong ngh¢ Sinh hoc
Quoc te (An D§) cung cip.

Phuong phip
Thiét ké vector biéu hign pET28a/NLI-IF

Vector 13 6 hop pGEMT/NLI-IF va vector
bidu hi¢n pET28a dugc xu i dong thoi vai
EcoRl va Xhol. Trinh ry mi héa NLI-IF va
duge ghép ndi vio vector biéu hi¢n nhés enzyme
T4 Ligasc.
Biéu hi¢n va tinh sgch protein NLI-IF

Vector lal t6 hop pET28a/NLI-IF duoc

bién nap vao lc bao E. coli Rossetta bing
phuong phap sbc phiét, chon loc trén méi
truong  chia  kanamycin - 50 pg/ml,
chloramphcmcol 34 ug/ml NLI-IF dugc bicu
hign voi diéu kién nuéi cay 1é bao a2 °C vi
37°C, trong thn gian3hvaSh,co b6 sung chit
cam img IPTG néng d$ 0,5 mM vi 1.0 mM.
Protein 1ai t& hgp NIL-IF duge tinh sach biing
¢§t she ky di lyc Ni-NTA (Invitrogen), sir dung
dém déy cft chira Imidazol néng 49 20 mM,
100 mM, 200 mM va 500 mM. Pro(cm tinh sach
sau khi thim tich loai mudi bhng mang
cellulose duge bao quén & -20°C dé sir dung cho
cac thi nghiém liép theo.
Tham tdch mién dich (Western blot)

Protein sau khi di¢n di trén gel SDS-PAGE
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dugc dién chuyén lén ming nitroxelluloza theo
phuong phdp ciia Sambrook ct al. (1989) [8] va cé
dinh bing dung dich BSA 1% Maing
nitroxellulose durgc 4 vai khang thé unli-His-taﬁ
¢6 gin enzyme AP (Invitrogen) dé tgo lién ket
protein-proten, sau dé hién mau bﬁng dung dich
co chit p-nitro blue tetrazolium chloride S-bromo-
4-chloro-3-indolyl phosphat (NBT/BCIP).

KET QUA VA THAO LUAN
Thiét ké vector biéu hi¢gn pET28a/NLI-IF

Khi phan ldp trinh tu m3 héa NLI-IF ¢6 kich
thude 1320 bp tr thu vién ADNc, ching 161 di
sir dung cip mdi dugc thiét ké mang 2 vj tri
nhin bidt cia EcoRl va Xhol. Do dé, dé dua
winh ty gen NLI-IF vao vector biéu hién
pET28a, ching t6i di xur li ddng théi 2 vector,
PGEMT/NLI-IF va pET28a véi EcoRl va Xhol
(hinh 1). Sau khi tinh sach san pham cht giot
han tir gel agarose bing b kit Gel Extraction

Hink 2. Két qua dién di san phim PCR khuin lac (A), cAt gi¢i han plasmid pET28a/NLI-IF

Kit (Fermentas), trinh tr m3 héa NIL-IF duoc
chén vao vj trl da diém cit ciia vector bidu hién
PET282 dudi tac dyng cuia enzyme T4 ligase va
bién nap vio 1& bio kha bién E. coli ching
DHSa. Két qua kiém tra khun lac bing PCR
(hinh 2, gicng 1-4) cho thdy chung t&1 di thu
duge mét sb thé biél} nap mang vector t4i t hop
pET2S'n/N.Ll-IFJ Kiem tra plasmid tinh sach tr
cac the bién nap ndy bing phan img cht gidi han
VvGi EcoRl va Xhol, ching t6i thu dugc 2 bing
ADN c6 kich thudc 1,3 kb (twong (mg véi trinh
ty m3 héa NIL-IF) va 5.3 kb (twong tmg vdi
khung vector pET28a) (hinh 2B, giéng 1-4).
PCR kiém tra plasimd nay véi cap mor T7-
Fw/NLI-Rv vi cip mdi dic higu gen NLI-
Fw/NLI-Rv ching t6i da thu dugc san phﬁm cd
kich thude twong tng 1a 1,5 kb (hinh 2C, giéng
2) va 1,3 kb (hinh 2C, giéng 4) ding vo1 tinh
todn 1i thuyét. Cac két qua nay chitng t6 chiing
161 d3 ghn thanh céng trinh ty md héa nhan (3
phién ma NLI-IF vio vector biéu hién pET28a

1
=
=

bing EcoRUXhol (B) va PCR plasmid pET28a/NLI-IF (C).

A. Két qua dign di

sin phém PCR tir cic khudn lac 1-4, v6i cip mdi dic hiéu NLI-Fw/NLI-Rv; B. Ké qua

i¢n di a 161 i u a . Két qua dién i san
di¢n di san phim cit gidi han plasmud tinh sach tr khuan _];c 1-4 bing E:nR!/Xhol, C | 1
phim PCR 5&. khuon 13 pET28a/NLI-TF, sir dung cip mdi T7-Fw/NLI-Rv (giéng | va 2) va cap méi NLI-

Fw/NLI-Rv (giéng 3 v 4).
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Bidu hi¢n profcin 141 t8 hgp NLI-IF trong té
bio E. coli Rosscita

Chung vi khudn E coli 13 ching vi khudn
duge thict ké mang gen khu tinh ddc cia
promoter T7 sit dung trong hé thdng vector biéu
hign pET, do d6 ching 16 dd s dung ching vi
k}\uén ndy d¢ biéu hién gen NLI-IF duge didu
khién boi promoter T7. T¢ bao Rossetta sau khi
duoc bién nap vector th 18 hop pET28w/NLI-IF,
duge ching 161 nudi blcu hién protein bing méi
lr\wng LB Iéng, & cic dicu klcn nhigt 49 16, 20,
28 vd 37°C, c6 bd sung chil cam img IPTG

nbng 0,1 mM, 0,5 mM va 1,0 mM, v6i thbi
gian c¢dm \ng khéc nhau. Két qua chung 16i thu
duge da cho thiy didu kién cim img IPTG
0,ImM, & 20°C trong th&i gian 5 h 14 dicu kién
16t nht 08 bidu hi¢n NLL-IF. Qua két qui dién
di SDS-PAGE (hinh 3A) cho lhay phan doan
protein thu dugc & diéu kién thich hgp cé kich
thuéc khodng 52 kDa, phdn doan m\y khéng
xut hi¢n & mAu déi ching khéng cam g bang
IPTG Kél qua ndy cfing chi ra protein tai to hgp
NLI-IF ndm trong c4 2 pha, pha cin va pha djch
cua dich chiét té bdo £ coli.

Hink 3 K& qua dign di SDS-PAGE (A) va Western blot (B) dich chiét té bio E. coli Rossetta biéu
hién gen NLI-IF & 20°C, cam img IPTG ndng do 0,1 mM, uong thai gjan 3hvaSh

Két qua dién di pha cin (giéng 1-3) va pha dich (gla\q 4-6) cua dich chiét té bao; giéng 1, 4: khéng cam img
IPTG: giéng 2, 5 cam tmg IPTG 0,1 mM wrong 3 h; gicng 3, 6: cam umg TPTG 0,1 mM trong 5 h.

Tinh sach protein tdi 4 hgp NLI-IF

Do protein NLI-IF duge biéu hién ra cha
yéu nam trong pha dich, vi vjy, sau khi siéu am
phé ming té bao Aé thu dich chidt, ching t6i da
ly tam loai bo loan b phan xdc té bao vi cho
pha dich truc tiép di qua cot sic ky 4i luch-
NTA Do NLI-IF duge biéu hign bing hé théng
vector biéu hién pET28a nén protein 120 ra s
duoc dung hep véi 1 trinh ty gém 6 amino axit
histidine Tnnh oy His-tag nay sé giup protein
tai 16 hop két bam vao cdt sic ky, trong khi cac
protein khac sé bj logi bo bing dung dich nra
chira Imidazol 30 mM. Sau khi di rira sach uc
protein tao lién két khong dic higu vai cot sac
ky, protein NLI-IF dugc diy phin doan b!rg
dung dich dém chia Imidazol 250 mM. Ké qun
thu dugc trén ban d|¢n di SDS-PAGE cho lhay
protein NLI-IF ti t hop d3 dugc thu fai @ d.ang
tinh sach, ¢4 kich thugc 52 kDa, tuong ting vai
kich thudc tinh toan 1y thuyét,
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Dé xdc dinh protein, ching t6i bidu hign va
tinh sach dugc la protein dung hgp NLI-IF/His-
tag, ching t6i da tién hanh ki thuat thim tich
mién dich (western blot), su dung khing thé
khéng trinh ry His-tag véi ndng do pha Ioén
1:25000. Két qua cho thdy, trong dich chiét té
bao, ching t6i di thu dugc blng prolem ¢6 kich
thuée khoang 52 kDa, nrong img v4i kich thudc
i thuyét ciia NLI-F (hinh 3B), chimg lo NLLIF
da duge biéu hién thanh cong trong 1¢ bio E
coli Rossetta. Keét qua ndy ciing chi ra vige st
dung cit sic ky di lyc Ni-NTA da cho phép
ching 151 tinh sach duge protein tai to hgp NLI-
IF (hinh 4B).

Nhim khng djnh chinh x4c hon protein ti
16 hop tinh sach dugc i NLI-IF, chiing téi xif li
dung dich pro(em 3 tinh sach bing cot shc ky
Ni-NTA véi Thrombm (Promega) dé loai Aum
His-tag, sau do ncp mc cho qua h¢ |h6ng ct sic
ky Ni-NTA miéc néi tiép véi Heparin-Sepharose
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(BioVision). Trong mét céng trinh ngh:én ciru
u—uac day, sit dung phép lai phan ar trong té bao
ndm men (Yeast One Hybrid), chung t6i dd xdc
dinh dwgc NLI-IF 13 mét nhan té phién mi cé
kha niing lién két v6i trinh ty ADN dich [7),+1
vy s& gin véi cét Heparin-Sepharose. Do d6,
khi st dung hé \hong cdt sdc ky mic nbi nép.
cdc phén it NLI-IF dung hep van con duéi His-
tag s€ bi gir la1 trong ¢4t Ni-NTA, trong khi
NLI-IF d3 by logi dudi His-tag s& gisn véi cbt
Heparin-Sepharose va sé dugc ddy ra bing d¢m
chiét chira NaCl 500 mM. Protein tinh sach sau
d6 dugc dién di SDS-PAGE va chuyén lén

mang dc U véi khang thé anti-His-tag. Két qua
cho thdy, chi ¢6 protein trwede khi xu If vés
thrombin cé kha ning lién két véi khing thé
anti-His-tag, trong khi Erolem sau khi xir li va
unl\ sach ]al qua h¢ thoog ct shc ky Ni-NTA
mic néi tiép Heparin-: Scpharosc khong ¢ kha
néing ndy (hinh S). Didu nay ching t6 chung téi
43 thu duge protein NLI-IF tdi t6 hop hoin toan
tinh sach. Vigc tinh sach duge NLJ-IF bﬂng cot
sic ky Hcpurin-Scpharose clng cing cd lhém
cho nghlcn ciu trudce ddy cia chiing t6i vé kha
néing lién két véi ADN cia NLI-IF.,

3 " M1y 3 o4 s 7 8
\ i
Hinh 4. Két qui kiém tra NLI-IF tinh sach bing cat sic ki ai hre Ni-NTA
A Két qua dién di SDS-PAGE cac phan doan unh sach NLI-IF, B Két qua tham tach mién dich (Western
Tblot) var khing thé anti-His-tag (pha long (i 1¢ 13 25000} Giéng 1. pha cdn; giéng 2: pha dich chua tinh sach
5 TA: dich qua cdi 2 4. phan doan rua ¢ot vor imidazol 30 mM. giéng S-10: cde phan

zol 250 mM

Hinh 5. Két qua kiém tra NLI-IF tinh sach truéc va sau khi xit Ii vdi Thrombin.
A. K&t qua di¢n di SDS-PAGE NLI-F tinh sad’l B. K& qua thim tach mlcn djch (Westem blot) von khAng

thé anti —

-tag (pha lodng ti 1§ 1:25000) Glmg M- thang chuin protemn; giéng 1 NLI-IF tinh sach qua

N|-NTA giéng 2: NLI-IF tinh sach da xir li béng thrombin va tinh sach lai qua hé théng cft Ni-NTA mic noi

tiép Heparin-Sepharose.

Protein tai t& hop sau khi dugc tinh sach s&
duge stt dung dé nghién ciru khi ning lién két
ADN dic hiéu cia NLI-IF va tao khing thé
khang NLI-IF ding cho muc dich phan tich biéu
hién cia NLI-IF trong cay chuyén gen.

KET LUAN
Trinh ty md héa nhan 4 phién md NLI-IF

kich thuéc 1,3 kb phin lap tr gléng Joa
Japonica d3 dugc thiét ké vio hé thong vector
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bidu hlén protein pETZBE Protein dung hop di
duge bicu h:zn thiph cdng trong ching E. coli
Rossetta & didu ki¢n nuéi cdy 20°C. chit cam
ung IPTG 0,1 mM, wong théi gian $ h.

Protein NLI-IF (4i t8 hop duge tinh spch
béng ot shc ki 4i luc Ni-NTA vdi néng 4o
imidazo! trong dém ddy cft 14 250 mM. San
phiam protem sau kb x 1f véi thrombin dé logi
dudi His-tag va lmh sach lgi bﬁng bé lhéng cft
Ni- NTA mic ndi tiép Hcpann Scpharosc ¢ d§
tinh khiét cao, dam béc chdt lugng dé s dung
cho cic nghién ciru nep theo.

Lori cdm om: Nghién ciu duge thyc hign
theo chuong trinh hop tic gida Phbng Bénh hoc
Phan ta Thye vit (Vlcn Di lruyén nong ng\lnép)
va Trung tam Qudc té Ki thugt Di truyen va
Céng nghé sinh hoc (New Dethi, An Dj).
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EXPRESSION AND PURIFICATION OF RECOMBINANT PROTEIN NLI-IF
FROM Escherichia coli

Nguyen Duy Phuong, Najaren Tuteja. Le Huy Ham, Pham Xuan Hoei

Agricultural Genetic Institute

SUMMARY

In order to inveshgate the cxmession level of NLILIF (Nuclear LIM Interactor-Interacting Factor)
ranscription factor - encoding gene which involved in drought tolerance in rice and identiflied i vitro DNA -
binding ability of NLI-IF, we expressed and purified recombinant protein NLI-IF from E. colt Rossetta. 1.3
kb NLI-TF - encoding sequence was cut from pGEMT/NLI-IF and inserted into EcoR1/Xhol site i MCS of
expression vector pET28a pET28a/NLI-IF was wransformed mto £. coli Rossetta. 52 kDa recombinant
protein NLI-IF was expresscd optimally in £ coli using 0.1 mM 1PTG as an inducer, at 20°C, for 5 h. We
were successful in purification of recombinant protcin NLI-IF using Ni-NTA affinity chromatography
systerm Purified protein has an abilty of binding, speaifically, to anti-ilis-tag anubody m Westerm blot
assay.

Keywords: E coli, Drought tolerance, expression vector, recombinant protein, manscription factor, NLI.
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