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TOM TAT
NF-kB 1& mot yéu t6 phién ma, diéu hoa bidu hién gen, déng vai trd then chét trong qua trinh phat
sinh ung thw. Xac dinh twong tac cla HBx-protein v&i protein tin hiéu NF-kB bang hoat tinh
luciferase. Biéu hién cla HBx-gen (ching dai va dot bién) trén té bao nudi cdy cho thay gay ting
hoat tinh luciferase ctia NF-kB ti¥ 2,5 - 6 1an so véi chirng. Khéng nhivng HBx hoang dai ma con ca
HBx dot bién déu gay tang cwdng hoat héa NF-kB, day cé thé la mot yéu td gay méat diéu hoa qua
trinh téng sinh va chét té bao theo chwong trinh. Két qué quan sat nay, nhan manh mét vai trd quan
trong clia HBx dot bién trong bénh sinh ung thw gan lién quan mét diéu hoa dong tin hiéu NF-kB.
*Tw khoa: Ung thw té bao gan; HBV; HBx; NF-kB.

INTERACTION OF MUTATED HEPATITIS B x-PROTEIN
WITH NF-kB MAY INVOLVE THE PATHOGENESIS OF
HEPATOCELLULAR CARCINOMA

SUMMARY

NF-kB (nuclear factor kappa-B) acts as a transcription factor and regulates the expression of
genes involved in many processes that play a key role in the pathogenesis of cancer. The interaction
of the mutant HBx-proteins with NF-kB pathway was investigated using luciferase activity assay. HBx
(wild-type and mutants) gen expression in cell culture were observed to lead to increase from 2.5 to
6-fold in luciferase activity of NF-kB in comparison to mock control. NF-kB was not only activated by
wtHBx but also by HBx-mutants and that may cause dysregulated hepatocyte proliferation and
apoptosis. This observation points to an active role of HBx-mutants in hepatocarcinogenesis that
involves dysregulation of NF-kB pathway.
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DAT VAN DE bao gan (hepatocellular carcinoma, HCC)

[1, 4]. Tuy nhién, dén nay co ché HBx cua

HBx-protein cda virut viém gan B (HBV) HBV gdy HCC van chuwa hoan toan sang

hoat dong nhw mot yéu té phién ma, co vai  t0. Nghién ctru gan day chirng minh HBx co
trd trung tam trong bénh sinh ung thw té  biéu hién nhw mét tac nhan sinh ung thuw.

* Hoc vién Quén y

** Banh vién TUQD 108

*** Dai Tuebingen Buc

Phan bién khoa hoc:TS. Trdan Van Khoa .

Gan day trén chudt chuyén gen nguoitaga 98y dwoc HCC bang HBx [1]. Ngoai dot



bién gen té bao, HBV c6 kha nang dot bién
tw nhién, dac biét dot bién mat doan gen
trén vung C-tan clia HBx c6 lién quan ro rét
véi bénh sinh HCC [2, 7, 8]. Nhitng dét bién
nay tao ra HBx c6 kha nang hoat héa gen
sinh ung thv nhw Ras va Myc [2], hoac hoat
hoa STAT3 [7].

NF-kB (nuclear factor kappa-B) la phtrc
hop protein hoat ddng nhuw mét yéu té phién
ma, cé vai trd quan trong trong diéu hoa
mién dich, viém va ung thw [6, 8]. NF-kB
didu hoa bidu hién gen déng vai tro then
chét trong phat sinh va phat trién ung thw
nhw tang sinh, di c&n va chét té bao theo
chwong trinh [5]. Vi thé, rbi loan diéu hoa
NF-kB duwgc xem la mét tac nhan gay ung
thw. Trong nghién clru nay, chung téi danh
gia twong tac cla HBx dot bién dwoc phan
lap tr BN HCC vo&i yéu td phién ma NF-kB
trén té bao ung thw gan, qua do phan tich mdi
lién quan cta ching trong phat sinh HCC.

DOl TUQNG VA PHUONG PHAP
NGHIEN cUU

1. Cac chang HBx dét bién (HBV)
phan lap tir BN HCC.

8/9 ching HBx ctia HBV dbt bién dwoc
phan lap t& huyét thanh 48 bénh nhan (BN)
HCC va 01 ching HBx hoang dai (wt) phan
lap tir plasmid HBV tai t& hop HBVpddal
mang kiéu gen C chira 1.5mer [8, 9.
Nhitng BN ung thw gan dwoc chan doan
xac dinh HCC va diéu tri tai Bénh vién
TWQD 108 [3, 7, 9]. TAt cd BN HCC cé
HBsAg huyét thanh (+), AND - HBV (+),
anti-HCV (-) va HIV (-). Khéng c6 BN nao
dung thubc khang virut cling nhw thudc diéu
bién mién dich khac trwéc va trong qua

trinh nghién ctu [3]. Chan doan HCC dua
trén hinh &nh gidi phau bénh ly va theo tiéu
chuan chan doan qui dinh trong nwéc va
quéc té [3, 9].

2. Ky thuat PCR.

Téach chiét axit nucleic ctia HBV tir huyét
thanh ctia BN HCC, dung bd kit cia hang
Quiagen (QiaAmp blood kit; Qiagen, Hilden,
Durc) qui trinh theo hwéng dan cha nha san
xuat. Khuéch dai gen HBx ciia HBV bang
phan &ng PCR.

3. Giai trinh tw gen (sequencing) va
tach dong HBx-gen.

Toan bd san phdm HBx dwoc tinh sach
bang PCR-cycle kit (Peglab Biotechnologie
GmbH, Erlangen, Bic). Phan tich va so
sanh trinh ty gen, dung chwong trinh
BioEdit (http://www.mbio.ncsu.edu/BioEdit/-
bioedit.html) va so sanh v&i NCBI genBank.
Tach dong nhirng ching HBx dot bién tir
san phdm PCR cla ching dung vector
pGEM-T Easy cloning (Invitrogen GmbH,
Karlsruhe, Bwrc). it nhat 3 clon cia méi
trwong hop c6 gen HBx dot bién dwoc gidi
trinh tw gen, dung cap méi pT7-forward va
pM13-reverse [7].

4. Ché tao cac plasmid tai t6 hop
(Construction of recombinant plasmids).

Céc chung HBx dét bién va chiing hoang
dai (wt) dwoc tai td hop trong vector
pcDNA3.1 (Invitrogen GmbH, Karlsruhe,
Durc). Dung cap primer X-F1374 va X-R1856
tai t6 hop gen. Cac primer dwoc thiét ké co
dau 5’ mang trinh tw enzyme gi6i han Xhol
hodc Apal dé thuc hién ky thuat tai td hop
va tach dong (cloning). Tat c& cac plasmid



déu duwoc giai trinh tw dé& xac dinh dung
gen, dung do6t bién, dung chiéu hoat déng
cta gen, khang dinh tai t6 hop thanh coéng
vector mang gen HBx.

5. Bién nap va nuéi cay té bao (Cell
culture and transfections).

Té bao ung thw gan dong HepG2 dwoc
dung cho tat ca cac thi nghiém nudi cay té
bao. Sé lwong té bao 2,5 ml x 10° té bao/ml
cho 1 giéng (dia 6 giéng), phat trién trong méi
trwong Dulbecco’s modified Eagle (Invitrogen
GmbH, Karlsruhe, Germany) chi¥ra 10% FBS
va 1% streptomycine/penicillin (Invitrogen).
Té bao HepG2 nudi cdy 6n dinh sau 24 gid
duorc bién nap (transfection) véi HBx-plasmid
dot bién hoac wt phéi hop cung véi NF-kB-
Luc vector (luciferase reporter gene) va B-GAL
vector hoac v&i chirng am la HBx-plasmid
v&i TAL vector (vector tréng) va B-GAL vector
ho&c v&i NF-kB-Luc vector vé&i vector tréng
pcDNA3.1 (vector dung tach dong tao HBx-
plasmid) va B-GAL vector theo ty 1& 1:1:1
plasmid-ADN (1ug/pl). Phwong phap bién
nap dung tda calcium-phosphate ADN [7].
Thu hoach céac t& bao nudi cay phat trién
sau 48 gi®, sau d6 lam tan té& bao va thu
protein toan phan. Thwc hién tit ca thi
nghiém |&p lai it nhat 03 1&n, méi 14n déu
tién hanh c&p déi song song.

6. Thu hoach va lam tan té bao.

Rira t& bao HepG2 bién nap HBx-
plasmid sau nuéi cly 48 gid 2 lan bang
dung dich PBS 1x va thu hoach dung 100 pl
dung dich “Cell Lysis Buffer 1x” (Promega)
(25 mM Tris-phosphate (pH 7,8), 2 mM

DTT, 2 mM 1,2-diaminocyclohexane -
N,N,N",N"-tetraacetic acid, 10% glycerol va
1% Triton® X-100). U té bao v&i dung dich
“cell lysis buffer” & nhiét d6 phong trong 15
phat. Thu dung dich I1dng chira té bao da
tan trong 6ng 1,5 ml va ly tam 14.000
vong/phat/3 phat. Chuyén protein té& bao
sang mot dng 1,5 ml méi. Do ndng do
protein toan phan bang ky thuat Bradford,
dung chat mau Coomassie blue G theo qui
trinh thwdng qui tai labo. Dung dich protein
cla t& bao dwoc dung dé thwc hién phan
trng luciferase ngay.

7. Phan rng Luciferase xac dinh hoat
tinh NF-kB.

Dung kit cia Promega thwc hién phan
¢ng luciferase. Qui trinh theo hwéng dan
cla nha san xuét (www.stratagene.com).
Trén10 pl dung dich protein mau véi 100 pl
hén hop dém phan rng - co' chét luciferase
(luciferase substrate—assay buffer mixture)
trong 6ng luminometer, trén nhe nhang va
dat ngay 6ng vao may luminometer. Po
cwdng dé anh sang tir phan rng khoang 8
giay sau khi trén dung dich protein mau voi
co chét trong khoang 5 - 30 giay. Tat ca
mau duoc thwe hién véi mot thoi gian che
giéng nhau.

8. Phan tich thong ké.

Phan tich théng ké dung chi binh
phuwong test (website: www.stata.com);
Phan tich cac s6 liéu bang thuat toan
non-parametric Mann-Whitney U-test va
so sanh déi xtng T-test dung chwong
trinh  Statview, version 4.57 (website:
www.statview.com).

KET QUA NGHIEN clU

1. Dot bién gen HBx phan lap tir BN HCC.



(A)
4 w ¥, ¥ W R 0

w b b

R
R¥FYLGGCHE




— — 404

S———

il

WT D M Mk
HBx-mRNA

Hinh 1: (A) Trinh tw HBx-protein d6t bién phan 1ap tir 4 BN HCC. Cac miii tén chi cac dot
bién diém va vi tri mat doan diu C-tan trén HBx-protein; (B) Biéu hién HBx-mRNA cla HBx-
plasmid trén té bao HepG2. Cot doc tir trai qua phai (1, 2) chirng am, (3) HBx-mARN-wt, (4)
HBx-mARN dbt bién méat doan, (5) HBx-mARN d6t bién diém va (6) thang chuan ADN.

Dot bién gen HBx clia HBV duoc xac dinh bang ky thuat gidi trinh tw gen. Két qua cho
thay: 4/48 BN HCC c6 HBV mang déng thdi ca chiing dot bién diém rai rac trén gen HBx két
hop vé&i chiing dot bién mat doan dau cubi gen HBx (C-tan) (hinh 1A). Biéu hién HBx-mRNA
va HBx-protein clia HBx-plasmid tai t& hop trén té bao HepG2 (hinh 1B) (Toan NL va CS,
2008). Két qua nay chirng minh thanh céng trong ky thuat tach dong tao plasmid tai té hop
mang gen HBx va biéu hién HBx-protein trén té bao ung thw gan dong HepG2. Pay la két
qua quan trong, tao tién dé cho cac nghién ctru tiép.

2. HBx (ching dét bién va ching dai) hoat héa NF-kB.

Trong nghién ctvu gan day chung tdi da chirng minh c6 sw phan b bat thudng trong té bao
clia HBx-protein dot bién va tac dong clia ching trén dong tin hiéu JAK/STAT gay tang cuéong
hoat héa STAT3 va (rc ché STAT1. Hau qua cla qua trinh nay co thé gay réi loan téng sinh,
chét té bao theo chuwong trinh va phat sinh HCC [7]. D& lam tédng thém nhan dinh trén, chuing
t6i danh gia tac déng cha cac ching HBx nay trén dong tin hiéu NF-kB bang phan (rng
luciferase. Két qua cho thay: dbi véi 4 chiing HBx mét doan dau cudi gen HBx phan lap tir
BN HCC theo thir tw HBx-D1, -D2, -D3 dén -D4 hoat héa NF-kB 1,39, 4,53, 3,71 va 2,57 lan
so v&i nhém chirng 13 té bao dap (rng véi vector chira gen bao cao NF-kB (Mock). Tuy
nhién, dap ng nay cta chiing HBx d6t bién mat doan (D) déu thp hon so véi chiing HBx-
wt (hinh 2). Cac chiing HBx c6 dot bién diém rai rac trén HBx (M) hoat héa NF-kB tir 4 - 5
lan so v&i nhém chiing (p < 0,05) va twong dwong nhém té bao dap &ng véi HBx-wt (p >
0,05). Trong khi dd, khi phdi hop ca hai chiing dét bién trén (twong tw nhw cac ching HBV
dwgc phat hién tr BN HCC) chirng minh rd rét kha nang hoat héa manh mé dong tin hiéu NF-
kB tir 4,5 dén 6 14n so v&i chirng  (p < 0,01) va twong dwong nhém té& bao dap rng véi HBx-
wt (p > 0,05) (hinh 2).
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Hinh 2: Khd n&ng hoat héa NF-kB bé&i cac chiing HBx (d6t bién va wt) qua sb lan hoat
héa luciferase so v&i nhédm chirng (t& bao dap rng chi véi NF-kB don thuan, NF-kB+vector,
mock).

Kha nang hoat héa (tinh gép) téang tir 2,5 dén > 5 1an so v&i chirng (mock), theo thir tw
tang dan tlr nhém t& bao HepG2 dap tng vé&i chiing HBx dot bién mat doan dau C-tan (D),
dot bién diém (M), phdi hop ca 2 loai dot bién (DM) va chiing dai (wt). (*), p < 0,05 so v&i cac
nhém con lai.

Két qua cho thay réng, cé thé do HBx-protein dot bién khac nhau nén mirc hoat héa cta
chung trén dong tin hiéu NF-kB cling khac nhau.
BAN LUAN

Nhirng nghién ctru gan day da chi ra rédng dot bién diém va dot bién méat doan diu C-tan
trén HBx-protein cé lién quan dén phat trién HCC & BN mang HBV man tinh [2, 3, 7] HBx cé
kha nang hoat héa cac gen té& bao nhu hoat héa AP1, AP2, CRE (Cyclic AMP Response
Element), NF-kB [3, 4, 6], hoat héa mét sb protein truyén tin hiéu noi t& bao va kinases nhuw
Ras-Raf-MAP kinase, phosphoinositide 3 (PI-3) kinase, protein kinase C, Src kinase, Janus
kinase-1 (JAK-1) va STAT (signal transducers and activators of transcription) [7]. Trén BN
HCC lién quan nhidm HBV xuét hién nhiéu kiéu dot bién trén gen HBx clia HBV. Hau qua
nhirng dot bién nay gay ra sy phan bd bat thwdng néi bao va tang cwdng hoat hda dong tin
hiéu Jak/STAT3 [7]. Hon nira, HBx da dwoc chirng minh cé kha nang hoat héa nhiéu gen
khac nhau cua té bao [4, 5], cling nhw sy twong tac cla ching véi protein tin hiéu ndi bao
nhw ERK1/2, Ras-MAP kinase, AP1, P53, DDB protein (damaged-DNA binding protein),
p21(WAF1/Cip1)... [4, 5, 6, 7, 8].

Trong khi d6, NF-kB c6 tac dung diéu hoa biéu hién gen cta té bao. Réi loan hoat déng
clia NF-kB c6 vai trd quan trong trong su phat sinh va phat trién ung thw, nhw gay rdi loan
qua trinh tang sinh, chét té bao theo chwong trinh. Nghién ctu gan day da cho thay, HBx c6
kha nang hoat héa NF-kB va tiép theo (rc ché qua trinh té bao chét theo chwong trinh [10].
Hau qué cla quéa trinh nay cé thé gay bién dbi chirc ndng té bao va sdng kéo dai bét
thworng. Nguoc lai, khi (r'c ché biéu hién NF-kB da dwa duoc té bao tré lai qua trinh chét
theo chwong trinh & té bao gan nhiém HBx [10]. K&t qua nghién clru cho thay tat ca chiing
dot bién va hoang dai clia HBx déu c6 kha nang gay hoat héa rd rét dong tin hiéu NF-kB (p



< 0,05). Ciing nhw nhitng cong bé trwéc day, HBx hoat héa dong tin hiéu NF-kB c6 thé gay
rbi loan qua trinh tang sinh, chét té bao theo chwong trinh va cubi cung cé thé phat sinh ung
thu té bao gan & nhirng BN nhiém HBV man tinh.

KET LUAN

Qua nghién ctru twong tac ctia HBx dét bién phan lap tr BN HCC lién quan nhiém HBV
trén dong tin hiéu NF-kB cho thay:

1. Dot bién HBx clia HBV la phé bién trén BN ung thw t& bao gan va cuing ton tai dang dot
bién méat doan diu C-tan két hop voi dot bién diém rai rac trén toan bé HBx-protein & BN
HCC.

2. Céac dot bién gen HBx ctia HBV biéu hién trén té bao ung thw gan dong HepG2 gay
tang cudng rd rét hoat tinh luciferase ctia NF-kB tlr 2,5 - 6 1an so vé&i nhém ching (p <
0,05).
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