PHAT TRIEN KY THUE\,T MULTIPLEX - PCR XAC BINH KIEU GEN
CUA VIRUT VIEM GAN B

DAT VAN BE

Nhiém vi rat viem gan B (Hepatitis B virus, HBV)
la mot trong nhiing nhiém triing phé bién nhat & loai
ngudi va la mot van dé y t& 16n clia nhiéu quéc gia
trén thé giGi cling nhu Viét Nam. Udc tinh hién nay
trén thé gidi da c6 khoang 2 ty ngudi da nhiém HBV,
trong d6 dang cé gan 400 triéu ngudi dang nhiém
HBV man tinh chiém 6% dan s& thé gi6i. Nhiém HBV
c6 thé gay nén nhiéu thé bénh khac nhau tir ngudi
mang vi rat khéng triéu chimg, viém gan cap tinh tu
héi phuc dén viém gan man, xo gan va ung thu biéu
mo t& bao gan (UTBMTBG) [1]. Kiéu gen clia HBV
dugc phat hién lan dau tién nam 1988 bdi Okamoto
va CS dua vao su khac biét trén 8% trinh tu
nucleotide trén toan bd bd gen cha HBV. Cho dén
nay 8 kiéu gen cla HBV ti A-H da dudc xac dinh.
Hién nay c6 nhiéu phuong phap dudc (ng dung xac
dinh cac kiéu gen clia HBV nhu phan tich tinh da hinh

HOANG XUAN SU, NGUYEN LiNH TOAN

NGUYEN NGOC TUAN, NGUYEN THAI SON
Hoc vién quén y

clia cac doan gi6i han (restriction fragment length
polymorphism: RFLP) (Mizokami va CS., 1999, Lindh
va CS.,1998), phuong phap PCR da méi (multiplex -
PCR) (Kirschberg va CS., 2004; Naito va CS., 2001),
phuong phap line dau do (line probe assay: LiPA)
(Osiowy va Giles, 2003), phuong phap real-time PCR
(Yeh va CS., 2004), phuong phap oligonucleotide
microarray (Song va CS., 2006) va phudng phap giai
trinh tu (sequencing) (Bartholomeusz and Schaefer,
2004; Norder va CS., 1994). Tuy nhién cac phuong
phap nay doi hdi phai c6 cac trang thiét bi hién dai,
chi phi cho mét xét nghiém con cao va mat nhiéu thdi
gian, khong phu hop khi thuc hién mét cach thuong
qui & cac phong xét nghiém cling nhu trong diéu tra
dich té khi phai thuc hién véi mét s luong mau 16n.
Chinh vi v8y ching toi tién hanh nghién ctu nay
nhdm cac muc tiéu:
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1. Hoan thién qui trinh cho cho phéan ting Multiplex
- PCR xac dinh kiéu gen cta HBV.

2. Panh gia kha nang ung dung cla ky thuat
Multiplex - PCR xéac dinh kiéu gen clia HBV trén céac
mé&u bénh phdm Iam sang.

VAT LIEU VA PHUONG PHAP

Vit liéu va déi tuong nghién cuu:

Trinh tu bo gen (Genome) HBV chling hoang dai
dai dién cho 8 kiéu gen HBV dudc cong bs trén
Genbank (70 chdng).

DNA plasmids clia 3 kiéu gen 1a A, B, C dudc
cung cdp bdi Kirschberg group (Kirschberg et al.,
2004).

55 mau huyét thanh cla cac bénh nhan c6 HbsAg
(+). Huyét thanh dugc bao quan & -20°C cho dén khi
dugc s dung tach DNA.

Hoa chat va cac trang thiét bi dugc st dung tai
Phong Vi sinh vat va cac mam bénh sinh hoc - Trung
tam nghién ctu Sinh Y Dudc hoc - Hoc vién Quéan y.

+ Cac primer dung cho nghién cu chung t6i dua
theo Kirschberg va CS (2004) [9].

Genotype A:

HBV-A-s (nt 2331-2360) 5-CGG AAA CTA CTG
TTG TTA GAC GAC GGG AC-3

HBV-A-as (nt 2701-2665) 5-AAT TCC TTT GTC
TAA GGG CAAATATTT AGT GTG GG-3

Genotype B:

HBV-B-s (nt 1470-1491) 5-CCG CTT GGG GCT
CTACCG CCC G-¥

HBV-B-as (nt1660-1633) 5-CTC TTA TGC AAG
ACC TTG GGC

AGG TTC C-3’

Genotype C:

HBV-C-s (nt 2706-2741) 5-CCT GAA CAT GCA
GTT AAT CAT TAC TTC AAA ACT AGG-3

HBV-C-as (nt 192-165) 5-AGC AGG GGT CCT
AGG AAT CCT GAT GTT G-3

Cac ciap moéi dudgc dat téng hop tai hang
Invitrogen.

Phuong phdp nghién cuu:

Tdch DNA: DNA dudc tach theo bd kit tach chiét
va tinh sach DNA t8ng s6 theo qui trinh hudng dan
cla nha san xuét, ching t6i s dung b kit QIA amp
DNA Mini Kit, (QIAGEN, Bdc). Qui trinh nhu sau: cho
200ul huyét thanh vao tube ly tdm c6 cha 20ul
QIAGEN Protease va thém 200ul dung dich dém AL,
vortex trong 15 gidy, sau d6 0 6 56°C trong 10 phut.
Ly tdm thu can rra bang cén va cac dung dich dém
AW1, AW2. Cugi clung thém 200ul dung dich dém
AE, ly tam thu DNA, bdo quan & -20°C cho dén khi
chay PCR.

Phuong phdp nhén cdc gen dich bdng ky thuét
PCR va Multiplex - PCR.

Phan (ng PCR dugc thuc hién trén may
GeneAmp PCR System 9700 va iCycler. Thuc hién
nhan gen dich theo chu trinh nhiét va t6i uu héa bang
céach chay gradient nhiét d gn mdi va thai gian gan
ma&i, ndng dé Mg thai gian bién tinh, thai gian kéo
dai chudi theo chu trinh nhiét co ban cla phan ng
PCR. Véi Multiplex - PCR thanh phan phan (ng ciing

tuong tu nhung chi khac Ia tat cd cac cap méi déu
dugc cho vao mét phan ng khéng nhu PCR don chi
c6 mot cap mdi cho méi kiéu gen.

Ky thuét gidi trinh tu gen: Gii trinh tu gen (ADN
sequencing) 1a phuong phap xac dinh vi tri s3p xép
cac nucleotid trong phan t& ADN. Nguyén ly cla
phuong phap nay la: téng hop cac mach don ADN
méi c¢b6 dd dai ngdn hon mach khuén; nhd ky thuéat
danh dau va ngét doan trong qua trinh téng hdp mach
ADN, thu dudc cac mach don hon kém nhau mét
base; tlr d6 c6 dugc so do trat tu ADN khuon mau.

KET QUA VA BAN LUAN

K&t qua tdi uu quy trinh phan ing Multiplex -
PCR.

D&i véi nhiét d& gan méi chdng t6i s dung
chuong trinh Gradient nhiét trén may iCycler. Nhiét d6
gan mdi dugc chia trong khoang nhiét dé néng chay
clia moi la 50 - 62°C. Sau khi dua théng s6 may cho
dai nhiét do cu thé Ia: 50; 50,9; 52,4; 54,6; 57,7; 59,9;
61,3 va 62. Chuang t6i st dung mau duong tinh 1a cac
kiu gen HBV DNA plasmid cla 3 kiéu gen A, B, C
hay g&p & Viét Nam nhu mét s8 bao cao gan day [2],
[3] chuén bi 24 phan (ng PCR giéng nhau vé thanh
phan (8 phan (ing cho 1 kiéu gen) tuong (ing véi cac
méc nhiét do & trén, chay dong thdi trong cling mét
diéu kién nhung chi khac nhau vé nhiét dd gan moi.
San pham PCR dudc dién di trén gel Agarose 1,5%
va hinh anh dién di dudc chup bang may Dolphin -
DOC. Két quia cho thay bang ADN rd nhét cla ca ba
kiu gen G vi tri th( 6 tuong (ng véi nhiét 6 60°C.

Kiéu Gen B

Kiéu Gen A

Hinh 1: Hinh anh dién di két qua Gradient nhiét d gan méi clia
3 kiéu gen A, B, C.
M: Thang DNA chuan, cot s6 2- 9, theo thit tu diém dat nhiét 1a
50; 50,9; 52,4; 54,6; 57,7; 59,9; 61,3 va 62 °C.

Tiép theo ching t6i tién hanh t8i uu thdi gian gan
moi, ndbng dd& maéi, néng dd dNTP, néng dé Mg™
tuong tu nhu trén va tim ra qui trinh t6i wu cho phan
(ng Multiplex - PCR la:

Thanh phan phan (mg Multiplex - PCR.

Multiplex - PCR
Thanh phan Mix PCR | Thé tich (u) N°”gfﬁ1°g°“°'
Nude khir ion 12.3
PCR bufer (10X) 25 1X
dNTP mix (10 mM) 2 0.2mM
Primer HB-As (10pmol/l) 05 0.5mM
Primer HB-Aas (10pmol/l) 05 0.5mM
Primer HB-Bs (10pmol/l) 05 0.5mM
Primer HB-Bas (10pmol/l) 05 0.5mM
Primer HB-Cs (10pmol/l) 05 0.5mM
Primer HB-Cas (10pmol/l) 05 0.5mM
Taq Polymerase (5U/ul) 0.2 1 unit
DNA template 5
Tdng s6 25
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Chu trinh luan nhiét la: 95°C/1 min; 60°C/1 min;
72°C/2 min; 72°C/7 min; 4°C/;

Két qua chay kiém tra quy trinh t6i uu trén cac
HBV DNA plasmid cla 3 kiéu gen A, B, C.

Hinh 2: Hinh anh dién di
san pham Multiplex -
PCR. M: Thang DNA

chudn;
A: Kiéu gen A; B: Kiéu
gen B; C: Kiéugen C

Hinh anh dién di cho thay tat c& cac giéng déu
xuét hién bang ADN c6 kich thuGc tuong (ng véi tiing
kiéu gen. Khong c6 vi tri ndo c6 bang phu.

K&t qua multiplex - PCR xac dinh ki€u gen ctia
HBV trén cac mau bénh pham Iam sang.

Bang 1: K&t qua multiplex - PCR xac dinh kiéu
gen clia HBV trén cac mau bénh pham lam sang.

Két qlia S6 lugng Ty 18(%)
HBV kiéu gen B 32 58,18
HBV kiéu gen C 22 40
Khong x&c dinh 1 1,82

Téng s6 55 100

Bang 1 cho thdy cé 32/55 (58,18%) bénh nhan
nhiém kiéu gen B va 22/55 (40%) bénh nhan nhiém
kifu gen C dudc phat hién bang phuong phap
Multiplex - PCR.

Hinh 3: Hinh anh dién
di két quia chay
Multiplex - PCR. M:
Thang DNA chuan
B: Kiéu gen B; C:
Kiéu gen C

K&t qua so sanh phuong phap Multiplex - PCR
xac dinh kiéu gen cla HBV véi phuong phap giai
trinh tu gen.

Dé xac dinh chinh xac kiéu gen clia HBV bang
phuang phap Multiplex - PCR chdng t6i tién hanh giai
trinh tu 25/55 (45,5%) mau trén ving S sau khi c6 két
qué phan tich bang phuong phap Multiplex - PCR.
Bén canh do6 chung t6i cling st dung ca phuong phap
phan tich loai dung chuong trinh phan mém BioEdit
7.01 va TreeView cling nhu so sanh trén ngan hang
gen (Genbank) st dung cong cu viral genotyping tool
va phuong phap BLAST dé so sanh.

Bang 2: So sanh su phu hgp gilra phuong phap
xac dinh kiéu gen ctia HBVbang Multiplex — PCR vdi
gidi trinh tu viing S.

Sequencing

N=25 > ; Tdng
. + 24 0 24
Multiplex - PCR - 1 0 1
Téng 25 0 25

_ OA-EA _ (24/25)x 100 - 1/25 x 100 _
K=100-EA="  100-1/25x100 - 0%
Nhu vay két qua xac dinh kiéu gen bang gidi trinh

tu vung vung S va phudng phap Multiplex - PCR cho

két qua dd phu hop cao véi K = 0,95.
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Hinh 4: Hinh &nh giai trinh tu gen HBV kiéu gen C (4a)
va HBV kiéu gen C (4b)
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Hinh 5: Hinh dnh di chiéu trén Genbank HBV kiéu gen C (5a)
i va HBV kiéu gen B (5b)

KET LUAN

Qui trinh Multiplex - PCR xac dinh kiéu gen cua
HBV véi chu trinh luan nhiét nhu sau 95°C/1 phat;
60°C/1 phat; 72°C/2 phat; 72°C/7 phut; 4°C/4#.

Kiéu gen clia HBV trén 100 bénh nhan c6 HBV (+)
& khu vuc Ha Noi cho thay: kiéu gen B 1a 33/55 (60%)
va kiu gen C l1a 22/55 (40%), két qud nay tuong
duang véi phuong phap gidi trinh tu gen.
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SUMMARY

Eight genotypes (A-H) of hepatitis B virus (HBV)
are known with variations in nucleotide sequences
greater than 8%. Several recent publications found
that the clinical course and outcome of antiviral
therapy depended on the genotype of the infecting
HBYV strain. Large epidemiological studies will require
the availability of a system which is rapid, reliable and
can be performed on a large number of samples.

We have developed Multiplex-PCR assay which
uses genotype-specific primer pairs for genotyping of
hepatitis B virus (HBV), these primer pairs specifically
amplified HBV DNA of respective genotype, either in
single or in Multiplex PCR.

Keywords: Multiplex - PCR; HBV; Genotypes.
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