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Tém tit: NF-xB 1a nhan t5 phién ma quan trong, dong vai tro trung tim trong viéc diéu khién hé
théng mién dich. N6 tham gia diéu khién trén 500 gen lién quan t&i dap tng mién dich khac nhau
trong d6 bao gém ¢4 mién dich bAm sinh va mién dich thich ung. R&i loan hoat ddng cua NF-xB
c6 lién quan téi hang loat cadc bénh ¢ ngudi nhu ung thu, cac bénh tu mién, bénh lién quan dén
phan tmg viém, nhiém khuin, nhiém virut va sy phat trién khong binh thuong cta hé mién dich.
Trong sé 5 nhan tb phien ma NF-«xB & nguoi nhan t6 phien ma NF- B p50 1a mét trong nhiing
nhan t6 quan trong nhit va c6 mat trong hdu hét cac té bao cua co thé ngudi. Trong nghlen cuu
nay, ching t6i tién hanh tach dong gen ma hdéa nhan t6 phién ma NF-xB p50 cua ngudi va gan gen
vao vecto biéu hién pET-M (la dang bién dbi cta vecto pET32a). Vecto tai tb hop pET-M mang
gen ma hoa NF-kB p50 dugc bién nap vao chung vi khuin E. coli BL21(DE3) va biéu hién thanh
cong protein NF-kB p50. Protein tai t6 hop NF-kB p50 duoc tinh sach béng phuong phép sic ky ai
luc st dung hat nikel véi do tinh sach dat trén 99%. Protein NF-xB p50 c6 d6 tinh sach cao, c6 thé
sir dung cho cac phuong phép thir nghiém va sang loc cac thude tiém ning cho cc bénh lién quan

dén roi loan diéu hoa NF-«B.

Tir khéa: Biéu hién gen, protein tai td hop, NF -kB, séc ky ai luc.

1. Pit van dé

NF-«B 14 nhéan t6 phién ma dugc phat hién
boi hai nha khoa hoc 1a Sen va Baltimore nam
1986 [1]. Tén goi NF-kB 1a viét tit cua tén diy
da Nuclear Factor kappa-light-chain-enhancer
of activated B cells. NF-kB c6 mit trong tat ca
cac té bao dong vat [2, 3]. N6 dong vai trod trung
tam trong viéc diéu khién hé théng mién dich

*Tac gia lién he. DT.: 84-967776946.
Email: nvsangvnu@yahoo.com
https://doi.org/10.25073/2588-1140/vnunst.4596

299

trong d6 bao gdm ca mién dich bim sinh va
mién dich dap ung. NF-kB diéu khién cac phan
mg cua té bao véi cac kich thich da dang cua
moi truong nhu stress, cytokines, cac géc tu do,
cac phong xa, cac khang nguyén cta vi khuan
hoac virut. R6i loan hoat dong cua NF-kB co
lién quan t61 hang loat cac bénh & nguoi nhu
ung thu, cac bénh ty mién, bénh lién quan dén
phén g viém, nhiém khuan, nhiém virut va su
phat trién khong binh thuong cua hé mién dich.
Trong co thé ngudi, ¢ 5 nhin td phién ma
NF-kB khac nhau bao gébm NF-«kBl (p50),
NF-«kB2 (P52), RelA (p65), RelB va c-Rel
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[2, 4]. Cac nhan t§ phién mi nay dugc chia
thanh 2 nhom chinh d6 la nhom NF-xB (bao
gom NF-kB1 hodc p50 va NF-kB2 hoic p52)
va nhém protein Rel (bao gdm RelA(p65),
RelB va c-Rel). Trong cac nhan t6 phién ma,
protein NF-kB p50 1a mot trong nhimg nhan t6
phién ma quan trong nhit va c6 mit & hau hét
cac cac té bao[5-7]. De nghién ctru cac bénh
lién quan dén nhan t6 NF-kB p50, trudc tién,
can phai san xuat mot luong protein téi t6 hop
NEF- «B p50 du 16n.

Trong nghién ctru ndy, ching t6i tién hanh
tach dong gen ma hoa protein NF-xB1 (KF-«xB
p50) ctia nguoi va gan gen vao vecto biéu hién
pET-M (la dang bién ddi ciia vecto pET32a)
[8]. Vecto tai to hgp pET-M mang gen NF-xB
p50 duoc bién nap vao chung vi khuan E. coli
BL21(DE3) va biéu hién thanh céng protein
NF-kB p50. Protein tai t6 hop NF-kB p50 dugc
tinh sach bang phuong phap sic ky 4i luc sir
dung hat Nikel véi @6 tinh sach dat trén 99%.

2. Vit liéu va phwong phap nghién ciru
2.1. Vat liéu

Trinh ty gen ma hda protein NF-kB p50 &
vecto pGEM®-T Easy nhan dugc tir phong thi
nghié€m sinh hoc céu trac I thuoc B6 mén Sinh
hoc, khoa Khoa hoc, Pai hoc Qubc gia
Singapore. Cac héa chét st dung trong nghién
clru nay dugc mua tir cac hing hoa chit uy tin
nhu Sigma, Fermentas, Qiagen, Merck. Vecto
biéu hién pET-M la san phdm bién ddi cua
vecto pET32a, trong d6 cac vung ma hoa cho
S-tag va theorin tag dugc cit bo.

2.2. Phwong phap nghién citu

2.2.1 Nhédn dong gen md héa nhan t6 phién
md NF-kB p50

Doan gen md hoéa cho nhan td phién ma
NF-kB p50 duge nhan dong bang phuwong phap
PCR (polymerase chain reaction), st dung mdi
xudi NF-kB-F ¢c6 gin vi tri cit ciia enzyme giGi
han BamHI va moi nguoc NF-«kB-R ¢6 chura vi
tri cit clia enzyme gi6i han EcoRI (Bang 1). 50

ul hén hop phan tng PCR chtra 5 pl dung dich
10 x KOD Hot Start buffer, 3 ul MgSO4
(25 mM), 5 pl ANTP (2 mM mdi loai), 2 ul
DNA khuén (150 ng/ul), 3 pl mdi xudi va
nguoc (10 puM), 1 ul KOD Hot Start
polymerase (Novagen) va 28 pl ddH20. Chu
trinh nhi¢t cho phan tng PCR dugc thuc hién
v6i 1 phit bién tinh & 96°C, 30 gidy gin mdi &
45°C va 1 phit kéo dai chudi & 70°C. San phdm
PCR dugc phén tich bang phuong phép dién di
trén gel agarose 1%. Bang ADN c6 kich thudc
tuong Ung véi gen mi hoéa nhan t6 phién ma
NF-kB p50 (1200 bp) dugc tinh sach st dung
bd kit Gel Extraction Kit cia QIAGEN. Cac
budc tich ADN dugc tién hanh theo ding
huéng dan cua nha san xuét.

Bang 1. Céc cip mdi nhan gen NF-kB p50

Ténmdi  Trinh tu

NF-kB-F  5’"CGGGATCCGGCCCATACCTT
CAAATATTAGAGCAACC 3’

NF-kB-R 5’CGGAATTCCTTCACGTCTCCT
TTGCAGTCTTCATT 3’

2.2.2. Chén dogn gen vao vecto biéu hién
pET-M

5-10 pl doan gen thu dugc tr budc tinh
sach ADN vai ndng d6 khoang 100 ng/ul duge
cho vao 6ng ependorf 1.5 ml va cit bang
enzyme gioi han véi nong d6 nhu sau: 1 pl (10
U) BamHI FastDigest'™, 1.5 pl (10U) EcoRI
FastDigestTM (Fermentas), 4 ul dém 10x Fast
Digest™™ v6i tong thé tich 1 40 pl. 3 pl plasmid
vecto pET-M (150 ng/ul) duge cho vao mot
dng eppendorf 1.5 ml va cling dugc cat bang
enzyme gioi han v6i thanh phan va nong do:
1 pl (10U) BamHI FastDigest™, 1 ul(15U)
EcoRI FastDigest™ , and 2 pl 10x Fast
Digest™ v6i tong thé tich 1a 40 ul. Cac phan
g cit dugc tién hanh ¢ 37°C trong 2 gid. Sau
khi cit bang enzyme, doan gen va plasmid duoc
trébn véi nhau va duoc tinh sach béng Gel
Extraction Kit cia QIAGEN. Gen va plasmid
dugc nbi v6i nhau bang enzyme T4 DNA ligase
va duoc bién nap vao té bao E. coli DH5a.
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2.2.3. Doc trinh tw gen

Céc khuan lac cua té bao DH50 duoc ciy
trong moéi truong LB qua dém. Sau do, céc
plasmid duogc tach tu té bao DH5a su dung bd
kit Miniprep Kit cia QIAGEN. San phim
plasmid duoc giri di doc trinh ty & cong ty 1%
Base (Singapore) theo phuong phap Sanger.

2.2.4. Biéu hién protein tdi t6 hop

Vecto biéu hién pET-M chtra gen ma hoa
NFE-kB p50 duoc bién nap vao té bao kha bién
BL21(DE3) va dugc nudi ciy trong mdi truong
LB ¢ nhiét d 37°C cho dén khi mét do té bao &
ODgoo dat 0.6 thi nhiét do dugc giam xudng
20°C. Sau do, 0.35 mM IPTG duogc cho vao
mdi truong dé cam ung biéu hién protein tai
t6 hop.

2.3.5. Tinh sach protein tdi t6 hop sir dung
sdc ky di luc voi nikel

Té bao chira protein tai to hop tir 2 lit moi
truong LB dwogc thu lai bang phuong phap ly
tim & téc do 10000 x g sau khoang 16 tiéng
cam ung biéu hién. Sau dé, can té bao duoc hoa
vao dém binding c6 chita cac thanh phan 20
mM Tris-Cl pH 8.0, 0.5 M NaCl, va 5 mM
immidazole. Té bao dugc pha v& bang hé thong
siéu 4m & nhiét do 4°C va ly tim dé loai can té
bao & tbc dd 18000 x g trong 30 phut. Dich ndi
duoc loc qua mang loc 0.22 um trude khi tra
vao cot nikel dd dugc U san véi dung dich dém
binding. Sau do, cot dugc ria 3 lan véi dung
dich dém gin va 15 1an v6i dung dich dém rua
(20 mM Tris-Cl pH 8.0, 0.5 M NaCl, va 30 mM
imidazole). Protein dugc tach khéi cot bing
dung dich Elution (20 mM Tris-Cl pH 8.0, 0.5
M NaCl, va 500 mM imidazole). Sau khi tinh
sach, protein duoc phén tich bang phwong phap
dién di trén gel SDS-PAGE.

3. Két qua va thio luin

3.1. Nhin dong gen NF-kB p50 bang kp
thudt PCR

Doan ADN méd héa nhan t§ phién ma
NF-«B p50 tir vecto pGEM®-T Easy (Dai hoc
Quoc gia Singapore) dugc nhan dong bang k¥

thuat PCR st dung cip mdi dic hidu. Két qua
PCR duoc phan tich bang phuong phap dién di
trén gel agarose 1% theo phuong phap cuia
Sambrook va cong su [3]. Két qua dién di san
ph?im PCR duoc thé hién & Hinh 1. Trong dé,
Marker 1 thang ADN chuan gitp xéac dinh kich
thudc twong ddi clia cac bing ADN trong mau
phan tich. Trong mau phén tich NF-kB p50 xuét
hién moét bang ADN duy nhéit c6 kich thudc
twong ung voi kich thudc cua gen ma hoa
NE-kB p50. Didu nay chi ra rang, chung toi d
nhan dong thanh cong doan gen ma khoa
NF-«B p50 st dung k¥ thuat PCR.

2 Q,Q‘OQ
& &
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1500 bp -
1000 bp -
700 Bp .
500 bp -
250 bp -

Hinh 1. Nhan dong gen mi hoa nhan té phién ma
NF-«B p50. Thang ADN marker ¢ duong chay bén
phai. Puong chay bén trai 1a két qua nhan dong
thanh cong doan gen NF-kB p50 (1,2 kb) bang ky
thuat PCR v6i cap modi ddc hidu.

3.2. Chen dogn gen mad héa NF-kB p50 vao
vecto biéu hién pET-M

Sau khi c6 duoc san pham PCR cila gen mi
hoa nhan t§ phién md NF-kB p50, ching toi
tién hanh cit va ghép doan gen ndy vio vecto
biéu hién pET-M. Sau d6, vecto chira gen mong
mudn dugc giai trinh tu bdi cong ty Ist Base
Singapore. Trinh ty gen thu dugc tiép tuc dugc
dich ma thanh trinh ty axit amin sit dung cong
cu SnapGene va duoc ding dé so sanh vdi trinh
tu axit amin ciia NF-xB p50 cta nguoi da duogc
cong bd trén ngan hang gen [9]. Két qua so
sanh trinh ty bang céng cu tin sinh
CLUSTALW [10] dugc trinh bay & Hinh 2.
Két qua so sanh trinh tu chi ra rang, trinh tu gen
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ma chuing t61 chén duoc vao vecto biéu hién
pET- M giong hét trinh tyr gen mé hoa nhén to
phién ma NF-xB p50 da dugc cong bo trén thé

gi6i [11]. Diéu nay khang dinh ring, ching t0i
da thanh cong trong viéc tao vecto biéu hi¢n
mang gen ma hoa nhén to phién ma NF-xB p50.

PET M NFKB
NFKBnguoi

PET M NFKB
NFKBnguoi

PET M NFKB
NFKBnguoi

PET M NFKB
NFKBnguoi
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Hinh 2. So sanh trinh ty axit amin ctia NF-kB p50 voi trinh tu NF-xB cua nguoi. Trinh ty axit amin cua gen tai
to hop giong hét trinh ty axit amin ctia nhéan t6 phién ma NF-kB p50 phan lap duoc tir nguoi.

3.3. Biéu hién protein tdi té hop

Gen mé hoa nhan té phién m3 NF-kB p50
nam trén vecto pET-M duoc bién nap va biéu
hién trong té bao E. coli BL21(DE3). Két qua
biéu hién NF-kB p50 duoc phan tich béng
phuong phap dién di SDS-PAGE. Két qua dién
di dugc thé hién ¢ Hinh 3. O mau t& bao co
chira IPTG (mau BL21-NF-kB c6 IPTG) trén
Hinh 3 d3 xuat hién bang c6 kich thudc 40
kDa. Kich thudc nay twong ng véi kich thudc
ctia nhan t6 phién ma NF-kB p50. Trong khi do,
& mau dbi chimg (BL21-NF-kB p50 khong c6
chat cam tmg IPTG), khong xuét hién bing
protein nao co6 kich thude twong ung véi kich
thudc protein NF-kB p50. Diéu nay khing dinh
rang, nhan t6 phién md NF-«kB p50 di duoc
biéu hién thanh cong trong t& biao BL21(DE3)
sit dung vecto biéu hién pET-M. Két qua biéu
hi¢n gen cho thay, bang protein NF-kB p50 rat
dam, diéu nay khang dinh rang NF-kB p50 ¢
mirc do biéu hién rat cao. Két qua nay khing
dinh rang, cac diéu kién biéu hién nhan tb phién
mé NF-kB p50 1a t6i wu.

40 kDa -

( ‘

Hinh 3. Két qua biéu hién nhéan t6 phién ma NF-xB
p50 & té bao BL21(DE3). Mau BL2-NF-kB ¢6 IPTG
1a mau dugc cam tng biéu hién budi IPTG
cho bing dic trung ciia nhin t6 NF-kB p50 vai kich
thudce 40 kDa.

3.4. Tinh sach protein tdi t6 hop sir dung sdc ky
ai lwc voi nikel

Sau khi biéu hién thanh cong nhén t6 phién
ma NF-kB p50, chung t6i tiép tuc ti€én hanh tinh
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sach protein ndy bang phuong phap sic ky éi
luc, sir dung cot co gén ion nikel. Sau khi tinh
sach, protein dugc phan tich trén gel
SDS-PAGE 15% va duogc thé hién trén Hinh 4.
Trén lan chay NF-xB sau khi tinh sach, chung
t6i chi quan sat thiy mot bang protein duy nhat
c6 kich tuong tng véi kich thudc cua protein
NE-kB p50 (40 kDa). Két qua nay chi ra ring
protein dugc tinh sach chinh la protein NF-xB
p50 véi do tinh sach rt cao, khong c6 bang
protein tap nao xuat hién trén dudng chay cua
protein NF-kB p50.
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Hinh 4. Két qua tinh sch protein NF-«B p50 phan
tich bang dién di SDS-PAGE.

Puong chay NF-xB sau khi tinh sach c6
xuat hién mét bang protein co kich thudc 40
kDa. Pay chinh la bang protein NF-kB p50 tinh
sach duoc.

4. Két luan

Nhu véy, chung t6i di tach dong va thiét ké
dugc vecto biéu hién pET-M mang gen mi hoa
cho nhan té phién ma NF-kB p50. Vecto biéu
hién mang gen md hoéa NF-kB p50 duoc bién
nap thanh cong vao té bao vi khuan BL21(DE3)
va biéu hién thanh cong protein NF-kB p50 véi
mac d6 biéu hién rit cao. Két qua tinh sach

protein NF-kB p50 bang sic ky ai luc vé6i cot
nikel di cho thiy protein NF-kB p50 c6 thé
duoc tinh sach & mirc d6 rat cao, hau nhu khong
c6 protein tap 1dn vao. Két qua nay khang dinh
rang, c6 thé san xuét va tinh sach NF-kB p50
v6i sb lugng 16n, phuc vu cho viéc nghién ctlru
va sang loc céac loai chat {rc ché tiém ning cho
cac bénh lién quan dén hé mién dich & nguoi.
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Cloning, Expression and Purification of NF-kappaB p50
Transcription Factor from Human Using E. coli Host Cells
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Abstract: NF-«B is a transcription factor, which plays a central role in regulating the immune
system. It controls up to 500 genes involved in immune responses and also coordinates both innate and
adaptive immunity. NF-kB participates in cellular responses to diverse stimuli such as stress,
cytokines, free radicals, ultraviolet radiation, and bacterial or viral antigens. Incorrect regulation of
NF-kB has been linked to a number of human diseases such as cancer, inflammatory and autoimmune
diseases, septic shock, viral infection, and improper immune development. Among human NF- kB
transcription factors, NF- kB p50 is one of the most important transcription factor which is found in all
type of cells. In this study, we cloned the gene encoding for human NF-kB1 p50 and inserted the gene
in to pET-M expression vector (modified form of pET-32a expression vector). Vector pET-M
containing NF-xBl p50 gene was transformed and expressed in BL21(DE3) E. coli cells.
Recombinant NF-kB1 p50 protein was purified using nikel bead column with the purity close to 99%.
As a result the obtained NF-xB1 p50 with high purity can be used for testing and screening of
potential drug for NF-kB related diseases.

Keywords: Gene expression, recombinant protein, NF-kB, affinity chromatography.



