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TOM TAT

C6 nhiéu phwong phap xac dinh kiéu gen ctia HBV dang dwoc st dung nhw PCR da méi, line
probe, RT-PCR, oligonucleotide microarray, gidi trinh tw gen, dot blot ngwoc dong, PCR-RFLP. Mbi
phwong phap déu c6 wu, nhuoc diém riéng va dd nhay, déc hiéu ctia ching cling khéng giéng nhau.
Trong nghién ctru nay chung toi danh gia do nhay va dac hiéu cua ky thuat PCR-RFLP dung enzym
gi¢i han Sspl va Tasl. Két qua cho théy ky thudt PCR-RFLP nay c6 dd nhay va dac hiéu 100%, phu
hop so vai gidi trinh tw gen 1a 28/30 (93,33%) va ngwéng phat hién 13 10" copies ddi v&i cac mau
HBV-plasmide tai t6 hop.

* Tt khoa: PCR-RFLP; Kiéu gen HBV; Giai trinh tw gen.

SENSITIVITY AND SPECIFICITY OF PCR-RFLP IN
IDENTIFICATION OF HBV GENOTYPE

SUMMARY

There are many methods for identifying HBV genotypes such as multiplex-PCR, line probe assay,
real-time PCR, oligonucleotide microarray, DNA-sequencing, flow-through reverse dot blot, PCR-
RFLP. These methods had been shown the advantage and disadvantage and the sensitive and
specific levels were not the similar methods. In this study, we have evaluated the sensitivety and
specificity of PCR-RFLP assay using Sspl and Tasl enzymes. The results showed that sensitivety
and specificity of PCR-RFLP assays ware 100%. In comparison with DNA-sequencing method,
accordance of the PCR-RFLP assay for diagnostic HBV genotypes was 28/30 (93.33%) and a
minimal level of HBV-DNA for the assay was 10 copies/ml for HBV-plasmid.

* Key words: PCR-RFLP; HBV genotypes; DNA-sequencing.

PAT VAN DE

Virut viém gan B (hepatitis B virus, HBV)
la mét trong nhirtng nguyén nhan hang dau
gay bénh ly gan. M&c du da cé vacxin
phong HBV dac hiéu, nhwng ty 1& nguoi
mang HBV van rat cao. Theo wéc tinh, hién
c6 gan 400 triéu ngwodi dang mang HBV
man tinh, chiém 6% dan sé thé gi¢i. Nhiém

* Hoc vién Quén y
Phan bién khoa hoc: TS. Tran Van Khoa

HBV c6 thé gay nén nhiéu thé bénh khac
nhau t*r nguwdi mang virut khéong triéu
ching, viém gan cép tinh tw héi phuc, dén
viém gan man, xo gan va ung thu té bao
gan va viém gan téi cap [5]. Uéc tinh mbi
ndm cé hon mot triéu ngudi chét do hau
qua cta nhiém HBV man tinh [6]. C6 nhiéu
nguyén nhan khac nhau vé bénh canh lam
sang nhiém HBV nhw do dap (ng mién dich
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cla vat chd, dac diém di truyén té bao va
cla chinh chdng virut d6 nhw kiéu gen
(genotype), dot bién gen cta HBV... déu it
nhiéu c6 lién quan dén bénh canh Iam sang
bénh ly gan [8]. Kiéu gen HBV duoc Okamoto
va CS ghi nhan 1an d4u nam 1988 [7]. Dén
nay, c6 9 kiéu gen khac nhau, ky hiéu tir A-|
duwoc phat hién vé&i khac biét trén 8%
nucleotid (nu.) trén toan b6 bd gen ctia HBV
[7, 9]. Vi thé, khi bénh nhan (BN) c6 HBsAg
(+), khd nang ho cé thé nhiém cung mot
kiéu gen, hodc nhiéu kiéu gen HBV khac
nhau. O’ Viét Nam, hdu hét cac kidu gen
cta HBV da dwoc phat hién, trong d6 chiém
wu thé 1a kiéu gen B va C. Dac biét la dong
nhiém hon mot kiéu gen va tai té hop cac
kiéu gen clia HBV ciing phé bién & nwéc ta
hién nay [9, 10]. Hién nay, c6 nhiéu phwong
phap x&c dinh kiéu gen cta HBV nhuw PCR
da méi [3], line probe (line probe assay,
LiPA) [2], RT-PCR, oligonucleotide microarray,
phuwong phap gidi trinh tw gen (sequencing)
[1], dot blot ngwgc dong [10] va PCR-RFLP
(restriction fragment length polymorphism)
[7, 8]. Nam 2002, Hannoun va CS (1998) da
phat trién k§ thuat PCR-RFLP xac dinh kiéu
gen cua HBV trén vung preCore ciia HBV
[4]. O Viét Nam, xac dinh kiéu gen HBV ch
yéu sr dung phwong phéap gidi trinh tw gen,
line probe, PCR da méi va PCR-RFLP. Trong
cbng trinh nay, chang téi danh gia dé nhay,
ddc hiéu cta ky thuat PCR-RFLP xac dinh
céc kiéu gen ctia HBV.

VAT LIEU, DOl TUGNG VA PHUONG
PHAP NGHIEN cUU

1. Vat liéu va déi twong nghién ciru.

* Plasmid HBV tai t6 hop va mau bénh pham:

Cac plasmid HBV tai t& hop mang bd
gen HBV ky hiéu pHBV1.28 va pHBV1.5

(kiéu gen A), pGEMT-HBV-B (kiéu gen B),
HBVpd4al (kiéu gen C), pHBV1.2 (kiéu gen
D) theo th tw cha 1,2 mer, 1,28 mer, 1,5
mer dwoc tai td hop mang gen HBV tng
dung trong nhiéu nghién clru va coéng bb
gan day [8]. 30 mau ADN-HBV (+) tach tw
cac BN c6 HBsAg (+), 30 mau ADN-HIV (+)
va HBsAg (-) tai Phong Vi sinh va Mam bénh,
Trung tdm Sinh - Y - Dwgc hoc Quan su,
Hoc vién Quan y.

* Cac primer:

Céac primer thiét ké cho phan (ng
PCR léng (nested-PCR, nPCR) dung
trong nghién ctu bao gébm: cdp mbdi cho
phan (ng PCR vong ngoai: HBVpre16:
5-CACCTCTGCCAATCATCTCT-3’ va HBV-
509as 5’-CTGCGAGGCGAGGGAGTT-3’ [8].
Céc primer vong trong khuéch dai viing preCore-
HBV dwoc Hannoun va CS mo ta (2002). HBV-F:
5-CAAGCCTCCAAGCTGTGCCTTGGGTGGCCTT-
3; HBV-AR: 5-TTCTTCTTCTAGGGGACCT
GCCTCGGTCCCG-3 (521bp) va HBV-NonAR:
5-TTCTTCTTCTAGGGGACCTGCCTCGTCGTCT-
3’(516bp).

2. Phwong phap nghién cuoru.
* Tach va tinh sach ADN-HBV:

Tach va tinh sach ADN-HBV tir huyét
thanh BN HBsAg (+), st dung b6 kit cua
hang QIAgen. Quy trinh tach tinh sach theo
hwéng dan ctia nha san xuét. Kiém tra ADN
tbng sb trén hé théng NanoDrop, dam bao
do tinh sach va ndng d6 ADN st dung cho
cac phan trng PCR.

* Phan trng PCR-RFLP:

Thwc hién phan &ng nPCR nhan doan
gen precore cla HBV, thyc hién theo 02
vong PCR. Phdn &ng PCR thir nhat s
dung cap primer HBVpre16 va HBV-509as



[8]. Phan ng PCR th&r 2 thwc hién theo
quy trinh da@ moé td cta Hannoun va CS
(2002) vo&i 3 primer HBV-F, HBV-AR va
HBV-NonAR [4]. Néng do va thanh phan
phan ng PCR nhuv sau: dém 1x (chtra 10
mmol/l Tris-HCI pH 8,3, 50 mmol/l KCI va
1,5 mmol/l MgCl,), d-NTP x 0,2 mM, taq
ADN polymerase x 2 unit (NEB), ADN téng
s6 x 20 ng va nwéc khtr ion vira di cho 50
pl. Chu ky nhiét nhw sau: 94°C cho 4 phut,

Kifu gen Vimg pre Core HBY (1865-2378) bi ciit hiri SSPL
cita HBV
1865 2253
A 388 hp 133bp 238
g = 388 hp 127 bp 2380
o 188 515 bp 2380
D Igas 515 hp 2380
1885 2380
E SLihp
Iéas 515 hp 2380
F
1885 540 el
c Bhp

tiép theo 1a 35 chu ky bao gébm: 94°C trong
30 giay, 58°C trong 40 giay, kéo dai & 72°C
trong 45 giay va cudi cung duy tri 72°C
trong 7 phut. S&n phdm PCR sau khi da xac
dinh, G v&i enzym gi¢i han FastDigest Sspl
va Tsp509I (Tasl) dé& xac dinh cac kiéu gen
cta HBV. So d6 hoat ddng clia enzym Tasl
phan biét cac kiéu gen HBV dya trén kich
thwéc sdn phdm PCR mé ta trong nghién
clu gan day [4, 8].
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Hinh 1: Vi tri c&t va cac doan PCR tao thanh khi dung SSPI (A) va
Tasl (B) cat phan biét cac kiéu gen HBV [8].

Thanh phan phan &ng RFLP gébm dém x
1x, FastDigest enzym x 2 unit, sdn pham
PCR x 10 pl va nwéc khiy ion vira du 20 pl.
U v&i nhiét do theo ther tw enzym gi¢i han
FastDigest Sspl va Tasl la 37°C x 15 phut va
65°C trong 2 gi&. Nhuém ethidium bromide
san phdm PCR-RFLP, dién di trén gel agarose
1,5% va doc trén may doc Gel-Doc.

* Phuong phap gidi trinh t ADN (Sequencing):

Giai trinh ty gen la phuwong phap xac
dinh vi tri sdp xép nucleotid trong phan ti
ADN [1]. Nguyén ly cia phwong phap nay
la: tdng hop cac mach don ADN méi c6 do
dai ngdn hon mach khuén; nhd ky thuat
danh dau va ngat doan trong qua trinh tong
hgp mach ADN, thu dwgc cac mach don
hon kém nhau mot base; tr d6 co so do
trat tw mach ADN khuén mau. So sanh trat

tw mach cla mau thi nghiém voi trat tw
ADN chuén ta biét dwoc kiéu gen khac nhau
cling nhw phan tich dot bién diém xay ra.
Tién hanh giai trinh tw theo phwong phap
cla Sanger trén may doc trinh tw ty dong
ABI 3130 XL, phan tich két qua bang phan
mém sinh tin hoc chuyén dung BioEdit 7.01.
Thanh phan phdn &ng PCR-sequencing:
5X BigDye Buffer x 2 pl, BigDye terminator x
4 pl, Primer HB-1865 hoac nonA x 1 ul, ADN
template x 0,8 pg va nuwéc cat khiy ion vira
dd 20 pl. Chu trinh nhiét 96°C x 1 phut tiép
dén 25 chu ky (96°C x 10 giay, 50°C x 5 giay
va 60°C x 4 phut) gitr & 4°C. San phdm PCR
sau khi gén BigDye dworc tinh sach va bién
tinh HiDi, phan tich trinh tw trén hé théng
gidi trinh tw tw dong ABI 3130 XL.
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* Phan tich trinh tw gen:

So sanh trinh tw gen HBV bang céng cu
CLUSTAL_W (Thompson va CS, 1994) va BLAST
(National Center for Biotechnology Information;
http://www.ncbi.nlm.nih.gov/blast/blast. Trinh
tw gen ctia HBV sau khi so sanh sé& duorc kiém
tra phan tich thém, dung chwong trinh BioEdit
7.01 (Department of Microbiology, North
Carolina State University, Raleigh, NC, USA;

http://www.mbio.ncsu.edu/BioEdit/bioedit.ntml).
Tinh toan khac biét gen, st dung phwong
phap Kimura two-parameter (Kimura, 1980)
va phan tich loai (phylogenetic trees) bang
chwong trinh neighbour-joining (Saitou va
Nei, 1987). Quan sat két qua phan tich loai
HBV, st dung phan mém TreeView v.1.6.6
ttp://taxonomy.zoology.gla.ac.uk/rod/
treeview. html) [8].

KET QUA NGHIEN cUU

1. Nhan doan gen ving preCore-HBV bang phan rng nested-PCR.

Céc plasmid mang 4 kiéu gen A, B, C va D clia HBV va ADN-HBV tach tir huyét thanh
BN thwe hién phan &ng PCR 16ng vé&i primer d&c hiéu. Két qua 5/5 plasmid HBV va 30/30
mau ADN-HBV déu cho san phdm PCR d3c hiéu véi kich thwéc 521bp (HBV-A) hodc

516bp dbi v&i kiu gen con lai (hinh 2).

500bp —p

(A)

(B)

Hinh 2: (A) San pham nPCR tir 5 plasmid HBV kiéu gen A-D va
(B) tr 8 mAu ADN-HBV tach tr huyét thanh BN HBsAg (+).

2. banh gia do nhay, do dac hiéu va
sw phu hop cua nPCR xac dinh kiéu gen
HBV so vé&i giai trinh tw gen.

* D6 nhay va ngudng phat hién cta phan
trng nPCR dung primer nhédn doan gen
preCore-HBV:

- Pé danh gid dd nhay cGa phan tng
nPCR nhan doan gen vung preCore - HBV,
chung t6i thic hién phan irng nPCR trén 30
mau ADN-HBV tach tlr huyét thanh BN c6
HBsAg (+) va xac dinh ADN-HBV (+). Két
qua 30/30 (100%) cho san phdm PCR dac

hiéu co kich thwéc phu hgp véi primer xac
dinh (hinh 2, bang 1).

Bang 1: Két qua thwc hién phan (rng nPCR
dung primer nhan doan gen preCore-HBV.

ADN-HBV 2
+) TONG
+ 30 30
Nested-PCR
- 0 0
Téng 30 30

(+), cac mau dwong tinh va (-), cac mau
am tinh cla phan ng nPCR dung primer



nhan doan gen preCore-HBV dbi v&i mau
ADN-HBV (+). Nhw vay, do nhay (Se) = 30/30 x
100% = 100%.

- b& danh gia nguéng phat hién cla
phan '’ng PCR-RFLP xac dinh kiéu gen cla
HBV, thwc hién phan (rng nPCR trén cac
mau plasmide mang b6 gen HBV tai té hop
v&i cac do pha loang tlr 10" - 10° copy. Két
qué cho thay, phan trng nPCR & ndng d6 10
copy van cho san phdm PCR rd nét (hinh 3).
Cac phan &ng 13p lai 3 1an trong cung mot
diéu kién, déu cho két qua twong tw.

Hinh 3: Hinh san phdm ctia phan ’ng nPCR
trén cac mau HBV-plasmide tai té hop.
M: Marker 50 bp; cac cot tv 1 - 6 lan

lwgt twvong wng véi cac dé pha loang tw

10° - 10" copy.

* Do dac hiéu cta phan g nPCR dung
primer nh&n doan gen preCore-HBV:

Dé danh gia do d&c hiéu vé loai ctia phan
trng nPCR dung primer nhan doan gen
preCore-HBV trén 30 mau ADN-HIV (+), két
qua 30/30 mAu déu am tinh (bang 2, hinh 4).

< 500bp

Hinh 4: Hinh dién di phan &rng nPCR trén

cac mau ADN-HIV (+), ADN-HBV (-) dung
cac primer nhan doan gen preCore-HBV.

Cot 1 va 10: thang chudn ADN 100 bp;

cottir 1 - 8: chtrng &m; cét 9: chirng duwong.
Bang 2: Két qua thuc hién ky thuat nPCR

dung primer nhan doan gen preCore-HBV.

ADN-HIV Téng
+ 0 0
nPCR
- 30 30
Téng 30 30

(+), cac mau dwong tinh va (-), cac mau
am tinh cta phan (rng nPCR v&i cac primer
nhan doan gen preCore-HBV. D6 dac hiéu
(Sp) = 30/30 x 100% = 100%.

* Danh gia sw phu hop cua ky thuéat
PCR-RFLP xéc dinh kiéu gen HBV so vé&i
gidi trinh tw gen:

Dé chirng minh sy phu hop va chinh xac
cta xac dinh kiéu gen HBV béng ky thuat
PCR-RFLP dung enzym gi¢i han Sspl va
Tasl (hinh 5) so sanh v&i ky thuat gidi trinh
tw gen trén ving preCore-HBV, két qua
tdng hop trong bang 3.

() (8)

M 1 2 3 4 5M12 34 5M

500bp = +=500bp

SS5PI TASI

Hinh 5: Hinh dién di s&n phdm nPCR céat
26i Sspl (A) va Tasl (B). [A] Phan &ng
RFLP v&i Sspl tir c6t 1 - 3 cho 2 doan ADN
388bp va 133/127bp la kiéu gen A/B; cot 4 -
5 Sspl khong cét san phdm nPCR (521bp)
la kiéu gen con lai tr C - G. (B). Phan tng
RFLP vé&i Tasl, cot 1 cho 2 sadn pham 225
va 168bp twong tng kiéu gen A; cot 2 - 4
cho 2 san pham 230 va 200bp, phéi hop

5
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véi Sspl cot 1 - 3 cho 2 san phdm la kiéu
gen B con cot 4 (Sspl, khéng cat) la kiéu
gen C; cot 5 cho 2 san pham 255 va 151bp
la kiéu gen D; M: thang chuan ADN 50bp.

Bang 3: So sanh sw phu hop clia phuwong
phap PCR-RFLP xac dinh kiéu gen HBV véi
phwong phap doc trinh ty gen.

KIEU GEN PCR-RFLP GIAI TRINH TY
CUA HBV DUNG SSPI GEN VUNG
VA TASI PreCore
A 0 0
B 15 15
C 11 11
D 2 2
E 0 0
F 0 0
G 0 0
HBV hén hop | Khéng xac 2
kiéu gen B/C | dinh kiéu gen
Téng sb 28 30

Két qua cho thay giai trinh tw gen trén
vung preCore-HBYV, sau d6 phéan tich loai va
so sanh trén Genbank chirng minh két qua
trung hop vé kiéu gen cta 2 phwong phap
nay. Tuy nhién, 2 trvong hop khéng xac dinh
duwoc kiéu gen bang PCR-RFLP, so sanh
trinh tw gen trén Genbank va phan tich loai
cho két qua HBV tai t6 hop kiéu gen Bva C
(hinh 6).

Sy phu hop cta ky thuat PCR-RFLP so
v&i ki thuat giai trinh ty gen tinh toan theo
cong thirc tinh hé s phu hop Kappa:

OA-EA

Ke— x100%
100 - EA

(OA: Observed Agreement: Phu hop quan
sat, EA: Expected Agreement: Phu hgp tinh
toan)

Béang 4: Sy phu hop cla ky thuat PCR-
RFLP so v&i giai trinh ty gen.

; i SEQUENCING R
KY THUAT TONG
+ -
+ 28 0 28
PCR-RFLP
- 2 0 2
Téng 30 0 30

K= 28/30 x 100% = 93,33%

Phan tich trinh tw gen cta 30 mau HBV
cho két qua gdbm 15 mau kiéu gen B, 11
mau kiéu gen C, 2 mau kiéu gen D va 2
mau khéng xac dinh dwoc bang ky thuat
PCR-RFLP. Két qua giai trinh gen trén vung
preCore xac dinh 15 mau kiéu gen B, 11
mau kiéu gen C, 2 mau kiéu gen D va 2
mau mang kiéu gen tai t& hop B/C va C/B.
Nhw vay, sy phu hop cta ky thuat PCR-
RFLP so v&i giai trinh tw gen la 93,33%.

Dé khang dinh thém dd chinh xac cta ky
thuat PCR-RFLP xac dinh kiéu gen HBV,
tién hanh dwng cay phan tich loai trinh
tw thu dwoc sau khi giai trinh tw trén vung
preCore so v&i 70 trinh ty HBV kiéu dai
va so sanh trén Genbank bang céng cu



CLUSTAL_W va BLAST. Két qua: 2 mau

khoéng xac dinh dwoc kiéu gen bang phuong
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phap PCR-RFLP Ia HBV tai t&6 hop gita
kiéu gen C/B va gitra kiéu gen B/C (hinh 6).

Genotypes
554

=C HBV tditd hop kifu gen Cudi B
B
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D
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500
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Hinh 6: Hinh so sanh Genbank vung precore HBV chirng minh hai ching HBV
tai td hop gitva HBV kiéu gen C v&i B (A) va kiéu gen B vai C (B).

BAN LUAN

D6 nhay va do dac hiéu cta phan ng
PCR-RFLP x&c dinh kiéu gen ctia HBV c6 y
nghia quan trong trong thwc hanh ky thuat.
Nghién clru nay danh gia d6 nhay va dac
hiéu cla ky thuat PCR-RFLP xac dinh kiéu
gen clia HBV trén cac mau HBV-plasmid
dai dién 4 kiéu gen A, B, C, D va trén 30
mau ADN-HBV cuia BN da dwoc dinh lwong
ndng d6 HBV bang RT-PCR. Két qua cho
thdy, do6 nhay va dac hiéu cta ky thuat
100% (bang 1 va 2), phu hgp v&i nghién
cu clia mot sb tac gid khac nhw Lindh va
CS (1998), Zeng GB va CS (2004) trong
xac dinh kiéu gen ctia HBV [1, 4]. Trong xac
dinh kiéu gen HBV hién nay, gidi trinh tw

gen la phuwong phap chuan va chinh xac
nhat. Tuy nhién, phwong phap nay cé chi
phi kha cao va rat kho xac dinh dwoc nhiém
hon mét kiéu gen trén mot BN. Nguoc lai,
ky thuat PCR-RFLP trén co s& phan tich
tinh da hinh cla cac doan gi¢i han cho
phép xac dinh kiéu gen va nhidm hon mot
kiéu gen ctia HBV trong mau bénh pham [1,
4, 8]. Bay la phwong phap kha don gian, dé
thwe hién, cho két qua chinh xac, do dé cé
thé thwc hién thwong quy & phong thi
nghiém c6 trang bi may PCR théng thwdng.
Dé khang dinh sy chinh xac va phu hop
cla phwong phap PCR-RFLP so voi gidi
trinh tw gen, chidng t6i xac dinh kiéu gen
cta HBV trén 30 mau ADN-HBV. Két qua
cho thdy PCR-RFLP v¢&i Sspl va Tasl dat
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93,33% phu hop véi giai trinh ty gen va
phan tich loai. Trong khi do, 2/30 trwdng
hop khéng xac dinh dwoc kiéu gen bang
ky thuat PCR-RFLP, khi gidi trinh tw gen,
chirng minh day la 2 kiéu gen tai t6 hop
B/C, va C/B (hinh 6). Diéu nay co6 thé giai
thich, khi BN nhiém hon mot kiéu gen, trong
qua trinh tién héa ctia HBV da hinh thanh
kiéu gen tai t6 hop gitra kiéu gen nay dan
dén enzym Sspl va Sspl cét khéng dung
vi tri, vi vy cac doan gi¢i han khdng dién
hinh nén khoéng xac dinh dwoc kiéu gen
HBV. Vi vay, gidi trinh tw gen va phan tich
lodi vn dwoc coi la phwong phap chuén
xac dinh kiéu gen HBV. Ddi véi ngudng
phat hién kiéu gen cla ky thuat PCR-RFLP
dwgc xac dinh lan Iwot trén ADN-HBV
plasmid va ADN-HBV BN da biét ndng do
HBV. Két qua cho thay v&i ADN-HBV plasmid
ngwdng phat hién 1a 10 copy. Cac méau
ADN-HBV plasmid cé db tinh sach cao va
thuan hon so véi mau BN, do vay nguéng
phéat hién thwdng rat thap so véi thye hién
trén mau BN ¢ tir 2,0 x 102 - 10° copy/ml [3].

KET LUAN

Do nhay va dac hiéu cla ky thuat PCR-
RFLP v&i 2 enzym gi¢i han Sspl va Tasl
thwe hién trén vung preCore-HBV xac dinh
kiéu gen HBV 1a 100%. D6 phu hop cla
PCR-RFLP so v&i giai trinh tw gen dat 93,33%
va ngudng phat hién la 10 copy/plasmid tai
t6 hop.
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