PHAN B0 KIEU GEN CUA HBV 0 BENH NHAN NHIEM VIRUS VIEM GAN B

TOM TAT

Virus viém gan B (HBV) co 8 kiéu gen (A-H) khac
nhau da dugc phat hién véi sy phan bé ré rét theo
khu vue dia ly. Kiéu gen clia HBV c¢6 lién quan dén
dién bién 1am sang va hiéu qué diéu tri khang virus.
Nghién cttu nay kiéu gen HBV phan lap tr 95 bénh
nhan nhiém HBV dugc xac dinh bang ky thuat PCR-
RFLP va gidi trinh tu gen. Két qua cho thdy tén tai 3
kiéu gen cla HBV la B, C, D va moét kiéu gen tai t6
hop B vdi C trén nhém bénh nhéan nay. Trong do,
HBYV ki€u gen B chiém uu thé 55/95 (57,9%), C chiém
36/95 (37,9%) va D chiém 2/95 (2,1%), ngoai ra mot
ki€u gen tai t6 hgp B va C ciing dugc phat hién véi ty
16 2/95 (2,1%).
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SUMMARY

There are eight known genotypes of hepatitis B
virus (HBV), A-H, with rather well-defined geographic
distributions. The clinical course and outcome of
antiviral therapy depended on the genotype of the
infecting HBV strain In this study, genotypes of 95
HBV strains isolated from patients with HBV
infection were analyzed by using PCR — RFLP and
DNA-sequencing. Results showed that three
genotypes B, C and D and one recombinant
genotypes B and C of HBV have been observed in
this patients. Of this, genotype B was found in 55/95
(57,9%) and genotype C in 36/95 (37,9%) and
genotype D in 2/95 (2,1%) and one recombinant
genotypes B and C in 2/95 (2,1%).

Keywords: PCR-RFLP; HBV  genotypes,
hepatitis B
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DAT VAN PE

Virus viém gan B (HBV) la mét trong nhiing nguyén
nhan hang dau gay bénh Iy gan. Mac du d& c6 vac-xin
dic hiéu, nhung nhiém HBV van dang la van & mang
tinh toan cdu. HBV & nguyén nhan gay nén cac thé
Iam sang bénh ly gan tir ngudi mang virus khong triéu
ching, viém gan cép (VGC) tu héi phuc dén viém gan
man (VGM), xd gan (XG), ung thu t&€ bao gan (UTTBG)
dén viém gan t6i cap [1,2]. Theo udc tinh trén thé gidi
c6 khoang 2 ty ngusi 3 nhiém HBV, trong d6 gan 400
triéu ngudi dang mang HBV man tinh. Khoang ba phan
tu s6 ngudi mang HBV man tinh dang séng & Chau a
va khu vuc Sub - Sahara Chau Phi vGi ty 1& cao s6
ngudi mang HBV trong cdng déng. Ty 1& Iuu hanh HBV
& mic trung binh tai viing Dia Trung Hai, Nhat Ban va
mot phan Bong Au. Trong khi d6 ty I& nay thdp dudi
2% dan sé tai phan 16n cac nudc Tay Au, Chau Gc va
Bac My [2]. Su khac nhau vé ti 1& luu hanh toan cau c6
kh& nang la do ¢c6 su khac biét vé cac dudng lay truyén
HBV chinh. & cac vung bénh luu hanh dia phuong nhu
Chau & va Tay Phi, lay truyén HBV thudng xay ra trong
thai ky chu sinh, véi ty 1€ lay truyén cho tré so sinh cao
dén 90% tUr cac ba me c6 HBsAg (+) va HBeAg (+).
Ngudi ta thdy ring co trén 95% cac trudng hap tré lay
nhiém HBV tir me tré thanh ngudi mang HBV man tinh
[2]. Mét s6 yéu t6 virus tac ddong manh dén dién bién
lam sang bénh ly gan do nhiém HBV bao gém kiéu
gene (genotype), dusi kiéu gen HBV, néng do HBV-
DNA va dét bién gene HBV ciing nhu dap (ing mién
dich clia cd thé déi véi qua trinh nhiém HBV [2,3].

Nam 1988, Okamoto va CS phén tich 18 trinh tu’
b6 gen clia HBV da phat hién ra cac chung HBV cb
bo gen khac nhau trén cac benh nhan. Kiéu gene A
du’oc qui udc 1a kiu gen cd dién va cac kiéu gen
khac con lai khac nhau hon 8% nucleotid (nu.) trén
toan bd bd gen citia HBV. Nhu vay, kiéu gene B sé c6
hon 8% nu. khac biét so vdi kiéu gene A; kiéu gene C
c6 hon 8% nu. khac so véi kiéu gene A va B va tuong
tu cho dén nay da phat hién dudc 8 kiéu gen HBV
khac nhau ky hiéu tir A dén H [4]. Do d6, khi cac bénh
nhan dugc phat hién c6 HBsAg(+) cé nghia la ho cb
thé nhiém cung mét kiéu gen, nhung cling c6 thé
nhiém nhiéu kiéu gene HBV khac nhau. Tu d6 da goi
mé cho nhiing nha nghién ctu huéng téi mét trong
nhitng cach giai thich cho su khac biét vé dién bién
lam sang bénh ly gan, hiéu qua diéu tri va dap Ung
vGi thuéc khang virus ciling nhu hau qla tac dong
man tinh cla ching trén cac bénh nhan khac nhau
[3,4]. Su phan bé ciia cac kiu gene HBV cb tinh chat
khu vuc va chiang dudc tim thay véi tAn sudt khéng
giéng nhau trén cécyt]ng dia ly khac nhau (Schaefer
S., 2005). Trong mai ki€u gene lai dugc chia thanh
céac dudi kiu gene khac nhau, giita chiing c6 su khac
nhau tir 4-8% t6ng s& nu. trén toan bd bd gen. Dudi
kiéu gene ctia mot kiéu gene dudc ki hiéu bang s6 1,
2, 3... Kiéu gene A chia thanh duéi kiéu gen A1 hién
dugc tim thay & khu vuc Sub-Sahara, Chau Phi, A2 §
Bac Au va A3 & viing Tay Phi. Dudi kiéu gene B dudc
chia lam hai nhém B1 (con goi la Bj hoac B Japan) va
B6, dudi kiéu gene nay dudc chiing minh la mot tai t&

hdp gene clia phan 16i (core) clia kiéu gene C vao
trong viing I8i clia kiéu gene B bao gém B2, B3, B4
va B5 (trudc goi la Ba hoac B asia). Kiéu gen B1 duoc
tim thay & Nhat Ban, B2-5 phd bién & viing Déng & va
B6 la kiéu gen B méi nhat dudc tim thay & dan ban x
s6ng & viing Bac Cuc. Kiéu gene C dudc chia thanh
duéi kiéu gen C1, C2 va C3 cho thdy phé bién &
Trung Quéc, Han Quéc, Déng Nam a va mét s6 nuée
thudc quan dao Nam Thai Binh Duong [6]. Kiéu gene
D trai rong vong khap Déng Au, khu vuc Bia Trung
Hai, bao gém Bac Phi, Nga, Trung Déng, dudi luc dia
an Do va vong qua Bic Cuc. Kiéu gene E dudc tim
thdy & khu vuc Bac Phi. Kiéu gene G clia HBV dudc
phat hién khu tru & trong nhiing khu vuc nho clia Thé
gi6i, nhu & My, Viet Nam, Nam Au va né xuét hién
nguyén Gy nhu la déng nhiém véi kiéu gene khac clia
HBV, ma phd bién Ia véi kiéu gene A. Kiéu gene F
dugc chia thanh 4 dudi kiéu gene: F1-F4. Kiéu gene
H c6 quan hé rat gan véi kiéu gene F va c6 ngudn
g6c ban dau la mét nhanh clia kiéu gene F. Trong 48
bang glap nhau tai My, kiéu gene A2, B, Cva D la
pho bién dugc tim thay 4 nhu’ng ngudi nhap cu sinh ra
dén tir nhu’ng viing c6 kiéu gene dac trung cla dat
nudc trudc khi nhap cu [6,7]. 8 Viét Nam, nhiing
nghién ctu vé dich t& hoc gan day cho thé\'y rang,
nuéc ta la mét trong nhiing nuéc c6 ty 1& nhiém HBV
cao nhét thé gi6i véi ti 1& tir 15 - 26% quan thé ngudi
khée manh c6 HBsAg(+) [8]. Ty & c¢b dau &n HBV
trong huyét thanh tang dan trén bénh nhan viém gan
cép, man tinh va c6 thé t6i 80 - 90% trén nhém bénh
nhan xd gan va ung thu gan. C6 nhiéu nghién clu vé
kiéu gen HBV tuy nhién két qua khong théng nhat va
phu thudc vao phuong phéap va vung dia Ii cling nhu
quén thé bénh nhan nghién cGu. Trong nghién clu
nay, ching téi xac dinh phan bé kiéu gen HBV trén
nhém bénh nhan mang HBV.

DOI TUONG VA PHUONG PHAP NGHIEN CcUU

1. Ddi tugng nghién ciu.

- Bénh nhan: gém 95 mau huyét thanh clia bénh
nhan nhiém HBV man tinh c6 HBsAg(+) va HBV-
DNA(+). Khéng ¢6 dau hiéu mang virus viém gan C
va HIV cé anti-HCV(-) va anti-HIV(-). Cac bénh nhan
dén xét nghiém HBV tai Trung tdm y dugdc hoc Quéan
su, Hoc vién Quéan'y.

-HBV tai t6 hop: Bo gen HBV chlng hoang dai
(wt) dudc tai t& hgp trong vector mang toan bd bé gen
HBV ki hiéu pHBV1.28 va pHBV1.5 (kiéu gen A),
pHBV1.2 (kiéu gen D) va HBVpd4al (kiu gen C) theo
tha tu cha 1.2mer, 1.28mer, 1.5mer HBV da dugc
mo ta chi tiét trong cac nghién clu gan day va tai té
hop HBV kiéu gen B [3,10] .

-Trinh tu 70 b6 gen HBV chiing wt dai dién cho 8
kiéu gen HBV trén ngan hang gen (Genbank) dudc st
dung lam tham chiéu phan tich kiéu gen HBV [3].

2. Phuong phap nghién cuu.

2.1. Cdc méi (primer). Cac méi dugc dung nhan
doan gen tién nhan preCore HBV sit dung phuang
phap PCR I16ng (nested-PCR) dudc md ta trong nghién
clu gan day [3,5]. Phan (ng PCR th{ nhat bd méi
dugc thiét k€ muc dich 1am tang kha nang phat hién
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HBV-DNA: HBVpre16: 5-CACCTCTGCCAATCATCT
CT-3 va HBV-509as 5-CTGCGAGGCGAGGGAGTT-
3. Phan biét kifu gen HBV st dung bé mdi ciia
Hannoun va CS (2002) HBV-F: 5-CAAGCCTCCAAG
CTGTGCCTTGGGTGGCCTT-3; HBV-AR: 5-TTCTT
CTTCTAGGGGACCTGCCTCGGTCCCG-3' (521bp)
va HBV-nonAR: 5-TT CTTCTTCTAGGGGACCTGC
CTCGTCGTCT-3'(516bp) [3,5].

2.2. Tdch va tinh sach HBV-DNA. HBV-DNA
dudc tach va tinh sach tir 200ul huyét thanh bénh
nhan s dung bd kit thuong mai clia hang QlAgen.
Qui trinh tach DNA va tinh sach theo huéng dan cla
nha san xuat (www1.giagen.com). Néng dd DNA toan
phan dugc do kiém tra trén hé théng Nano Drop dam
bdo dd tinh sach va néng dé DNA dugc sir dung cho
phan (ng PCR.

2.3. Phdn ung PCR-RFLP. Thuc hién phan (ng
PCR 16ng nhan doan gene precore HBV dugdc thuc
hién qua 2 phan (ng PCR. Phéan (ing PCR thir nhat
st dung c&p méi HBVpre16 va HBV-509as [3]. Phan
(ng PCR th(t 2 thuc hién theo qui trinh d& mé ta cla
Hannoun va CS (2002) véi 3 primer HBV-F, HBV-AR
va HBV-nonAR [3]. Nong d6 va thanh phan phan (ing
PCR nhu sau: d&m 1x (10 mmol/l Tris—HCI pH 8.3, 50
mmol/l KCI va 1.5 mmol/l MgCl,), d-NTP x 0,2mM, taq
DNA polymerase x 2 unit (NEB), DNA téng s6 x 20ng
va nudc khir ion viia d cho 50#. Chu ky nhiét nhu
sau: 94 C cho 4 phat, ti€p theo 1a 35 chu ky bao
gbm: 94  C trong 30 giay, 58 C trong 40 giay, kéo
daid72 C trong 45 gidy va cudi cung duy tri72 C
trong 7 phat. S&n phdm PCR sau khi d& xac dinh
dugc 0 voi enzyme FastDlgest Sspl va Tsp509I (Tasl)
dé xac dinh cac kiéu gen cla HBV. Qui trinh chan
doan kiu gen HBV bing phan (ing PCR-RFLP dung
enzyme Sspl va Tasl dua trén kich thudc san phdm
PCR mb ta chi tiét trong nghién ctu gan day. Thanh
phén phan (ng RFLP gébm dém 1x, enzyme X 2 unit,
san phdm PCR x 10il va nuéc khir ion vira dd 20il. 0
véi nhiét do theo th(r tw enzym Sspl va Tasl 1a 37°C x
15 phut va 65°C trong 2 gid [10]. San pham PCR-
RFLP dugc nhuém Ethidium bromide, dién di trén gel
agarose 1,5% va doc trén may doc Gel — Doc.

2.4. Pinh luong néng dé HBV-DNA. HBV DNA
dudc dinh lugng bang k¥ thuat Real time PCR trén hé
th6ng Realtime PCR LightCycler 2.0 (Roch, Thly SY),
ap dung nguyen ly Hydroly3|s Probe (TagMan Probe)
dé phat hién san phan PCR. Nguyén ly nay nhu sau:
han u’ng Real time s{ dung TagMan Probe dudc thiét
k€ gbébm: Mot bd méi dic hiéu va mét chubi
ollgonucleotlde (Probe) c6 trinh tu bé sung véi doan
trinh  tu khuén nam gilta hai méi. Mau do
oligonucleotide dudc thiét k& véi dau 5’ gén chat phat
tin hiéu huynh quang (Reporter) va dau 3’ gan mot
chat kim ham su phat tin hiéu huynh quang phat ra ti
Reporter dudc goi chung 1a Quencher. M3u do nay &
trang thai nguyén ven (khéng bi phan hady),  trang
thai binh thudng (khéng bi kich hoat) thi toan b nang
lugng phét ra tir Reporter dugc truyén sang Quencher
khién cho Reporter khéng phat dugc tin hiéu huynh
quang ma chi c6 Quencher phat dugc, nhung may

chll sé& khéng nhan dugc tin hiéu vi hé théng kinh loc
khéng phu hgp véi bu6c song phat ra tir Quencher.
Khi phan (ng PCR dién ra, mau do sé bt cip bd
sung vao DNA khuén sau d6 bi phan cat bédi hoat tinh
5’exonucleaza cla TagDNA polymerase trong qua
trinh t8ng hop chudi. Chinh nhd su phan cat nay 1am
cho Reporter dugc gidi phong khdi Quencher dé phat
tin hiéu huynh quang, déng thdi loai bd mau do khdi
khuén DNA cho phép kéo dai ti€p san phdm PCR.
Reporter bi phan cat khdi khuén DNA sau méi chu ky
cla phén (ing PCR c6 nghia Ia tin hiéu huynh quang
thu dudc sé ty 1é véi su nhan lén cla san phan PCR.
Dua vao nguyén ly trén mét cip mdi trong ving béo
tén cla gen S ctia HBV va mau do oligonucleotide cé
dau 5'(Reporter) mang hop chat phat mau FAM va
dau 3'(Quencher) mang hgp chat TAMRA dudc thiét
k& dé dinh lugng néng d6 HBV DNA [3] HBs-F 5 -
CAACCTCCAATCACTCACCAAC-3 , HBs R 5 -
ATATGATAAAACGCCGCAGACACA-3 , HBs-Taq
5 -(FAM)TCCTCCAATTTGTCCTG-
GTTATCGCT(TAMRA)-3

Néng dd DNA clia virus HBV sé& dudc dinh luong
dua trén cudng dd cla cac tin hiéu huynh quang va
mot bd chudn d8i chiing. Phuong phap nay cho phép
dinh lugng chinh xac néng d6 clla HBV — DNA (s6
copies/ml). Béng thsi cho biét néng d6 cla doan
gene dich ngay trong tiing thdi diém quan tam.

2.5. Phuong phdp gidi trinh tu gen truc tiép
(direct DNA-Sequenclng) Gidi trinh t¥ gen xac dinh
vi tri s3p x&p cac nucleotid trong phan tr AND tién
hanh theo phuong phap clia Sanger trén may doc trinh
tu ABI 3130 XL, phan tich két qua bang cac phan mém
sinh tin hoc chuyén dung BioEdit 7.01. Gidi trinh tu gen
ngau nhién 30 mau trén cd hai ving tién nhan
(precore) va ving S clla bd gen HBV. Thanh phan
phan (ng PCR-sequencing: 5X BigDye Buffer x 2 il
BigDye terminator x 4 il, méi HBV-AR hoic HBV-
nonAR x 1 il, DNA template x 0,8 ig va nudc cét khir
ion vira @G 20 il. Chu trinh nhiét 96°C x 1 pht ti€p dén
25 chu ki (96°C x 10 gidy, 50°C x 5 giay va 60°C x 4
pht) gilr d 4°C. San phdm PCR sau khi gén BigDye
dudc tinh sach va bién tinh HiDi sau d6 phan tich trinh
tu trén hé théng gidi trinh tu tu dong ABI 3130 XL tai
Trung tdm y dudc hoc Quén su, Hoc vién Quéan y.

2.6. Phén tich trinh tu gen. Trinh tu gen HBV
dugc so sanh dung cong cu CLUSTAL_W (Thompson
va CS., 1994) va BLAST (National Center for
Biotechnology Information;
http://www.ncbi.nIm.nih.gov/blast/blast. Nhiing trinh tu
gen clia HBV sau khi da dudc so sanh sé& dudc kiém
tra phan tich dung chuong trinh BioEdit 7.01
(Department of Microbiology, North Carolina State
University, Raleigh, NC, USA;
http://www.mbio.ncsu.edu/BioEdit/bioedit.html). Khéac
biét vé gen dudgc tinh toan s dung phuong phéap
Kimura two-parameter (Kimura, 1980) va phan tich
loai (phylogenetic trees) dugc dung bdi chuang trinh
neighbour-joining (Saitou va Nei, 1987). Két qua phan
tich loai HBV dudc quan sat s dung phan mém
TreeView v.1.6.6.
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KET QUA VA BAN LUAN

1. K&t qua tach DNA toéng sé trong huyét thanh
bénh nhan.

Tach va tinh sach DNA téng s& tif cac mau huyét
thanh cla 95 bénh nhan mang HBV c6 HBsAg (+) s
dung bd kit cla QIAgen. Qui trinh tach DNA theo
huéng dan clia nha san xuat. Sau tach néng do va do
tinh sach clla DNA dudc kiém tra bing hé théng
Nanodrop (bang 1).

Bang 1. Nong d6 va do tinh sach ctia DNA t6ng s6
tach tir cac mau nghién ciiu

S6miu(n) | Néng do (ng/l) Do n(r;rég/az%%;oo)
30 T750- 100 T016-13
5 T 100~ 150 Tu18-20
10 TU 150 200 Tu20-22
Tong s6 mau 95 95

Néng dd DNA huyét thanh clia cac mau chd yéu
la tir 100 - 150 ng/il, d6 tinh sach chi yéu do dugc la
OD (260/280) = 1,8 - 2,0. V§i do tinh sach va nong do
DNA nay dadm bdo chéat lugng DNA cho phép thuc
hién phan (ng PCR nhan gen clla HBV trong mau
bénh nhan.

2. Néng dé HBV - DNA dinh bing realtime —
PCR.

Bang 2. Nong d6 HBV-DNA trong huyét thanh
bénh nhan nghién clu.

N6ng1d(§f; S6 mél; (n=95) TY/1I% (%)
<5x 07
10%-10° 2 2,10
10°-10° 13 13,68
10°-10° 23 24,21
>10° 56 58,94

Néng dé HBV - DNA mau nghién clu chl yéu trén
10° copies chiém 56/95 (58,94%), tir 10* - 10° chiém
23/95 (24,21%).

3. Phan bé cta kiéu gen ctia HBV

Bang 3. Ty 1& phan bé kiéu gen clia HBV & bénh
nhan nghién clu

HBV S6 lugng Ty 1& (%)
Kiéu gen B 55 57,9
Kiéu gen C 36 37,9
Kiéu gen D 2 2,1
Kiéu gen téi to hgp B+C 2 21
Tong s6 95 100

Bang phuong phap PCR-RFLP va gidi trinh tu
gen, phan tich loai xac dinh ty 1& kiéu gen B la 55/95
(57,9%), kiéu gen C la 36/95 (37,9%), kiéu gen D Ia
2/95 (2,1%) va kiéu gen tai t6 hop B va C la 2/95
(2,1%) (Bang 3). Chiing minh kiéu gen tai t6 hop HBV
ching t6i phan tich trinh tu gen cia 30 mau HBV cho
két qua bao gém 15 mau dudc xac dinh |a kiu gen B,
11 mau dudc xac dinh 1a kiéu gen C, 2 mau dudc xac
dinh 13 kiéu gen D hoan toan phu hdp véi phuong
phap PCR-RFLP. Tuy nhién, trong toan b6 95 mau
nghién ciiu c6 2 mau khéng xac dinh dudc bang ky
thuat PCR — RFLP dudc phan tich bang gidi trinh tu
gen trén ca hai ving S va preCore chimg minh la
HBV tai t& hop kiéu gen B va C.

Pé xac dinh chinh xac HBV kiéu gen tai t& hop
B+C xuét hién trong nhém nghién c(iu, chung t6i ti€p
tuc phan tich so sanh trén ngan hang gen (Genbank)
sl dung phuong phap BLAST-genotyping. Két qua
chiing minh hai ching HBV xuét hién trong nhom
nghién ciu 1a kiu gen tai t6 hop kiéu gen B va C

Nghién ctu gan day chiing minh HBV kiéu gen B
va C la hai kiéu gen phd bién & nudc ta [7,8,9 ]. Két
qua nghién clru nay phu hdp véi mét s6 tac gid cong
b6 gan day & ngudi Vit Nam HBV chil yéu mang
kiéu gen B va C, ngoai ra cac kiéu gen A, D va tai t6
hop hoac déng/bdi nhiém cac kiéu gen B va C véi cac
kiéu gen A, D, E va G [7]. Gan day, Tran T. Tudn Huy
va cs (2004) nghién ciu trén 115 bénh nhan gém 39
viém gan cdp va 76 viém gan man tinh. Cac tac gia
thay rang, 8 nhém viém gan cap chl yéu 13 kiéu gen
B chiém 74,3%. Trong khi d6 nhém viém gan man
kiéu gen C chiém 81% [8]. Nghién ciiu cGia Tran Xuan
Chuong trén 80 bénh nhan viém gan virus B cap cho
thdy c6 56 trudng hop mang kiéu gen B, 22 trudng
hdp mang kiéu gan C, 1 trudng hop mang kiéu gen A
va 1 trudng hop mang kiéu gen hén hgp B va C. &
Mién Bac, nghién ciiu clia BUi Xuan Trudng trén cac
nhém bénh nhan khac nhau cling cho két qua tuong
tu la kiéu gen B chiém ty 1& 71,9%, kiéu gen C la
29,1%, trong d6 kiéu gen B phé bién hon han kiéu
gen C & nhém ngudi mang virus va viém gan man [9].

KET LUAN

Két qua phan tich kiéu gen HBV trén 95 bénh
nhan nhiém HBV bang k§ thuat PCR-RFLP trén ving
preCore HBV va gidi trinh tu gen chiing minh tén tai 3
kiéu gen ctia HBV 1a B, C, D va tai t6 hop kiéu gen B
v8i C trén nhém bénh nhan nay. Trong d6, HBV kiéu
gen B chiém uu thé 57,9%, C chiém 37,9% va D
chiém 2,1%, ngoai ra kiu gen tai t6 hop B va C ciing
dudc phat hién véi ty 1& 2,1%.
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