PHAN BIET GENOTYPE 1 VA 6 BANG KY THUAT ALLELE-SPECIFIC RT-PCR
DUA VAO VUNG GEN NS5B CUA VIRUS VIEM GAN C

NGUYEN HOANG CHUONG', NGUYEN THI MINH HIEU',
HUYNH VIET LOC?, VO BUC XUYEN AN PHAM HUNG VAN?
"Truong DPai hoc Khoa hoc Tu nhién - Dai Hoc Quéc Gia Tp HCM
2Céng ty TNHH Thuong mai va Dich vu Nam Khoa
3Truong Pai hoc Y Duoc Tp HCM

DAT VAN BE

Cung véi su dinh Iuong virus trong mau truéc diéu
tri, viéc xac dinh genotype cua virus viém gan C (HCV)
& ngudi bénh nhiém déng vai trd quan trong trong viéc
tién luong diéu tri va quyét dinh thdi gian diéu trit".
Ngudi ta d& ching minh rang cac genotype khac nhau
¢ tinh dap ng diéu tri bang interferon két hgp ribavirin
khac nhau trong dé genotype 1 c6 tinh dap (ng tuong
d6i thdp nhat?. Cac phuong phap xac dinh genotype
HCV bang ky thuat PCR hay giai trinh tu thudng dua
vao vung 5’ khong méa hoéa cla bd gen HCV. Trong khi
viéc phan biét cac genotype khac clia HCV nhu type 2,
3, 4, 5 trén vlng nay 1a ré rang thi mét s luong khéng
nhé cac mau chita genotype 6 thudng dudc xac dinh la
genotype 1 dan dén hau qua 1a ngudi bénh bi tién
luong diéu tri va quyét dinh thdi gian diéu tri sai, gay ra
t6n kém khéng can thiét va cac phan (mg phu nguy
hiém di kém khi diéu tri dai ngay véi genotype 1. Bling
trudc tinh hinh d6, ngudi ta khuyén cao nén st dung
viing gen NS5B dé phan biét gilta genotype 1 va 68!,
Cong ty TNHH TM va DV Nam Khoa da phat trién

phuong phap gidi trinh tu trén ving gen NS5B dé phan
biét cac genotype 1 va 6. Mac du c6é dé chinh xac cao
nhung nhudc diém cla phuong phap gidi trinh tu 1a
thiét bi dat tién va hoéa chat khoéng ré, diéu nay lam cho
phuong phap nay kho co6 thé dudc thuc hién réng rai
trong thuc t&€ Iam sang. Véi nhiing ly do nay, chung téi
dé xuat mét phuong phap phan biét genotype 1 va 6
dua trén viing NS5B bang ky thuat PCR. Uu diém clia
ky thuat nay la thiét bi va héa chat thuc hién rat phd
bi&n nén kha nang Ung dung réng rai trong thuc t& 1am
sang sé Ién.

DOI TUONG VA PHUGNG PHAP NGHIEN cUU

1. Cac oligonucleotide, cac mau huyét thanh
chimng chira HCV genotype 1 va 6, mau huyét thanh
duong tinh HCV, cac héa chat dé tach chiét RNA
virus va thuc hién phan (ng RT-PCR: Cac
oligonucleotide s dung trong nghién ciu dudc tdng
hop nhan tao bdi cong ty Sigma (My); Céng ty Nam
Khoa cung cdp cac mau huyét thanh chiing chia
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genotype 1 va 6, 48 mau huyét thanh duong tinh HCV
mang genotype 1 hodc 6 dudc xac dinh béng phudng
phap gidi trinh tu ving gen NS5B, bd kit tach chiét
RNA virus (RNA-Prep), bd kit tSng hop cDNA (cDNA
synthesis kit). B6 kit PCR dugc mua tir Qiagen.

2. Thiét k& cac oligonucleotide dic hiéu cho
genotype 1 va 6 dua vao viung gen NS5B thudc bo
gen HCV: Tu ngan hang b gen (GENBANK), chung
toi thu thap 633 trinh tu bd gen HCV clia genotype 1 va
67 trinh tu bd gen cla genotype 6. Chung t6i trich xuéat
doan gen NS5B n&m gitra cip primer HC3 va HC3R ¥
cla tat ca cac trinh tu nay va dem so sanh theo cot
(alignment) bang phan mém ClustalX (EBI), tr dé
chung t6i chon ra vung trinh tu nucleotide cho phép
phén biét dugc genotype 1 va 6. Tu doan trinh tu nay
ching toi thiét k& cac oligonucleotide dung cho phan
Ung allele-specific RT-PCR nhu sau: NS5B16F-
GACYTSGAGYTSATAACATC (méi xudi chung cho
genotype 1 va 6); NS5B1R-
GAGAGTAACTATGGAGTGAAAATGCGCTAAG (méi
ngugc dac hiéu cho genotype 1); NS5B6R-
YRTGGAGTGARAANGCDGCC (médi ngudc dic hiéu
cho genotype 6).

3. Xay dung quy trinh phan biét genotype 1 va 6
béng ky thuat allele-specific RT-PCR: TU cac mau
huyét thanh ching chira genotype 1 va genotype 6
dugc cung cap bdi cong ty Nam Khoa, ching toi tién
hanh tach chiét RNA cla HCV béng bé kit RNA-Prep.
Sau d6, thuc hién phan (ing phién ma ngudc véi bo kit
cDNA synthesis kit v6i chuong trinh nhiét nhu sau:
25°C trong 5 phat ti€p theo 1a 50°C trong 30 phit.
cDNA tir phan (ing nay dudc cho vao hai phan (ng
PCR s(r dung bo kit PCR, phan (ng | v6i h& méi nham
phat hién genotype 1 (NS5B16F-NS5B1R) va phan
tng Il v6i hé mdéi nhdm phat hién genotype 6
(NSSB16F NS5B6R) Chuong trinh luan nhiét cho
phan (ng PCR nhu sau: 95°C-15 phat (1 chu ky);
94°C-1 phat, 62°C-1 phut, 72°C-1 phat (40 chu ky);
72°C-10 phut (1 chu ky). Cac san phdm PCR genotype
HCV dugc dién di trén gel agarose va phat hién véi
ché&t danh dau huynh quang Ethidium Bromide.

4. Danh gia quy trinh phan biét genotype trén
cac mau huyét thanh 1am sang: Chung téi danh gia
quy trinh da xay dung trén 48 mau huyét thanh dudng
tinh véi HCV da dudc xac dinh nhiém genotype 1 hoic
6 bang phuong phap gidi trinh tu trén ving NS5B do
céng ty Nam Khoa thuc hién. Két qua thu nhan dudc tir
quy trinh phan type bang ky thuat allele-specific RT-
PCR dudc so sanh véi két qua gidi trinh tu ving NS5B
dé xem xét su tuong ddng gilta hai phuong phap.

KET QUA VA THAO LUAN

1. Thiét k& hé mdi cho phan (ng allele-specific
RT-PCR nhdm phan biét genotype 1 va 6 dua trén
ving gen NS5B.

TU viéc so sanh su tuong déng trén ving gen
NS5B (Hinh 1) cGa 633 mau genotype 1 va 67 mau
genotype 2, chung t6i da chon dudc vung trinh tu cho
phép thiét k& mot méi xudi chung cho ca genotype 1

va genotype 6, hai mdi ngudc dac hiéu cho ting
genotype 1 va 6.

N {[) ] ] e s~

Hinh 1. C4u truc bd gen clia virus HCV. Ving gen NS5B
dugc danh diu dam

Trinh ty nucleotide clla cac mdi dugc trinh bay
trong phan Dai tuong va Phuong phap nghién ciu. Moi
xubi NS5B16F bat cap hoan toan vao ca hai genotype
1 va 6. Méi ngudc dic hiéu genotype 1 NS5B1R bét
cap hoan toan vao 633 trinh tu bd gen HCV genotype
1, nhung chi bat cip mét phan vao 67 trinh tu bd gen
genotype 6, dac biét & dau 3’ cla modi c6 dén 4
nucleotide khéng bét cip véi mach khudn tao nén mot
cau truc hd (overhang). Cau tric overhang tai dau 3’
clia méi bat cap véi mach khuén ngan can hoat dong
kéo dai mach mdi (primer extension) cla enzyme Taq
polymerase. Tuong tu, mdi d&c hiéu cho genotype 6 l1a
NS5B6R bat cap hoan toan vao cac trinh tu bd gen
clia genotype 6 nhung tao c8u tric overhang gébm 5
nucleotide khi bat cap véi cac trinh tu genotype 1. Cac
méi nay dudc khdo sat hoat déng thuc té trong phan
(mg allele-specific RT-PCR trén cac mau huyét thanh
chiing chira genotype 1 va 6.
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Hlnh 2. Cau truc bat t cap hoan toan va khong hoan toan
(overhang) ctia cac méi dac hiéu. Primer 1: moi dac hiéu cho
genotype 1; primer 6: mdi dac hiéu cho genotype 6; Genotype 1:
cDNA ctia genotype 1 HCV; Genotype 6: cDNA clia genotype 6
HCV

2. Xay dL_mg quy trinh phan biét genotype 1 va 6

Dic diém co ban cla enzyme Taq polymerase khi
keo dai mach khuén tif vi tri cia méi dang bat cap la
can phéi c6 cau tric bat cap hoan toan glu’a méi va
mach khudn, dac biét véi cac nucleotide & dau 3’ cla
méi nhu minh hoa & Hinh 2. Trén nguyén tac, chi can 1
nucleotide & dau 3’ clia mdi khong bat cap 1a da dd dé
Uc ché hoat tinh kéo dai mach khudn cla Tag
polymerase®. Véi d4c tinh nay clia Taqg polymerase va
véi hai méi d&c hiéu cho genotype 1 va 6, chiing t6i da
xay dung quy trinh phan type dua trén ky thuat ma
chiing t6i goi Ia allele-specific RT-PCR. cDNA téng hap
tor RNA qua qua trinh phién ma ngudc dugc cho vao 2
phan (ing PCR riéng biét, mbi phan (ing chita méi déc
hiéu cho timg genotype. Sa dd cac budc thao tac cla
quy trinh allele-specific RT-PCR dugdc trinh bay trong
hinh 3A. K&t qua cla quy trinh nay trén cac mau
huyét thanh chimng genotype 1 va 6 dudc trinh bay
trong hinh 3B.
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[ MU bénh phém duong tinh HCV

3A

3B

| Tach chiét RNAHCV |

____________

[ Két qué xéc dinh genotype HCV |

Hinh 3A. S0 dé cac budc tién hanh quy trinh allele-specific RT-PCR nhim phén biét genotype 1 va 6 Hinh 3B. Két qué clia quy trinh allele-
specific RT-PCR trén cac mau huyét thanh chiing chira genotype 1 va 6. Giéng 1-3: Két qué PCR vdi cap mdi NS5B16F-NS5B1R trén cac mau
RNA HCV genotype 1; Giéng 4-6: K&t qua PCR véi cip moi NS5B16F-NS5B1R trén cac mau RNA HCV genotype 6; Giéng 7: Két qua PCR vdi
cap mdi NS5B16F-NS5B1R trén nudc cat; Giéng 8-10: K&t qué PCR véi cip mdi NS5B16F-NS5B6R trén cac mau RNA HCV genotype 6; Giéng
11-13: Két qua PCR vdi cap méi NS5B16F-NS5B6R trén cac mau RNA HCV genotype 1; Giéng 7: Két qua PCR vdi cap méi NS5B16F-NS5B6R

trén nudc cét.

Két qué PCR cho thdy phan (mg véi méi dac hiéu
type 1 chi cho tin hiéu huynh quang duong tinh trén 3
mau huyét thanh ching genotype 1 va két qua am tinh
trén 3 mau huyét thanh chiing genotype 6. Ngudc lai,
phan (ng v6i mdi dic hiéu type 6 chi cho tin hiéu
huynh quang dudng tinh trén 3 mau huyét thanh chiing
genotype 6 va két qua &m tinh trén 3 mau huyét thanh
chiing genotype 1. Cac san phdm PCR c6 kich thudc
nhu mong ddgi la 361 bp cho genotype 1 va 352 bp cho
genotype 6. K&t quéa giai trinh tu nucleotide cac san
pham PCR nay (ké&t qua khong trinh bay) cho thay tinh
dac hiéu déi vai trinh tu nucleotide clia genotype 1 va 6
clia HCV.

3.3. Banh gia quy trinh

V&i quy trinh phan type da xay dung, ching téi ap
dung trén 48 mau huyét thanh duong tinh HCV lam
sang dé danh gia kha nng hoat dong thuc t& ctia quy
trinh. Cac mau huyét thanh nay da duoc xac dinh
genotype bang perdng phap giai trinh tu ving NS5B,
tat cd 48 mau nay ch| chira hodc genotype 1 hodc
genotype 6. K&t qua danh gid dugc trinh bay trong
Bang 1.

Bang 1. Banh gia quy trinh phan type trén 48 mau
huyét thanh cé so sanh véi phuong phap giai trinh tu
viing gen NS5B. (1): S6 th(f tu clia mau huyét thanh;
(2): Ma s6 mau huyét thanh; (3): Két qua giai trinh tu
viing gen NS5B; (4): K&t qua phan type béng quy trinh
allele-specific RT-PCR.

(M @ [E@IM] @ [GAIN] @) [()]|(4)
1] 578 [1b[1[17] 141 [1b[ 1 [33[CC1544[6e | 6
2| 783 |1b| 1 [18] CC335 [6a| 6 |34[CC1591 | 6e | 6
3]CB1076[1b | 1 [19] CC337 [6e | 6 [35[CC1592 [ 1a | 1
41 615 |6f[6[20]CC484 [1b[ 1[36] 544 [6p]|6
5| 623 |6f|6[21] CC485 [1b[ 1 [37] 567 [1b] 1
6] 652 |6e|6|22] 670 [6a|6 |38 601 [1b] 1

7| CC34 |1a|1]23] 671 |6e| 6 |39|CC1688|6a| 6
8| CC35 |6a|6|24| 672 |1a| 1 |40|CC1689|6e | 6
9| CC36 |6e|6 |25 674 |6a| 6 |41|CC1471|6e | 6
10| CC151 |6e | 6 | 26| 818 |6a| 6 |42|CC1538|6e.| 6
11 CC152 |6Ga | 6 |27| 847 |6a| 6 [43|CC1546| 1b | 1
121 CC153 |1b| 1|28 241 |1b| 1 |44|CC1799|6a | 6
13| CC208 [6e | 6 |29| 283 |1b| 1 |45|CC1800|6a| 6
14| CC179 |6p | 6 |30 291 |6e|6 |46] 655 [1a|1
15| CC265 [6e | 6 | 31| 972 |1b| 1 [47|CC1540|1b | 1
16] 113 |1b| 1 |32|CC1543|6a| 6 [48|CC1541|1b | 1

Bang 1 cho thay két qud xac dinh genotype cla

quy trinh allele-specific RT-PCR hoan toan phu hgp véi
két qua gidi trinh tu ving NS5B. Nhu vay dd dac hiéu
phan type clia quy trinh nay trén 48 mau huyét thanh
1dm sang dat 100%.

KET LUAN

Chang téi da thit k& thanh céng moi xudi
NS5B16F (GACYTSGAGYTSATAACATC) phat hién
chung genotype 1 va 6 clla HCV. Méi ngugc NS5B1R
(GAGAGTAACTATGGAGTGAAAATGCGCTAAG)
phat hién dac hiéu genotype 1. Mdi ngudc NS5B6R
(YRTGGAGTGARAANGCDGCC) phat hién dac hiéu
genotype 6. Chung t6i da xay dung thanh céng quy
trinh allele-specific RT-PCR (Hinh 3A) nhdm phan
biét genotype 1 va 6 trén cac mau huyét thanh ching.
Chung téi da danh gia quy trinh phan type nay trén 48
mau huyet thanh HCV duang tinh ¢6 so sanh véi két
qua giai trinh ty ving NS5B (Bang 1). Quy trinh nay
c6 d6 dac hiéu 100% trén 48 mau huyét thanh da
khéo sat.

SUMMARY

Characterization of hepatitis C virus genotypes is
important issue for treatment prognosis and for
decision of therapy duration. Genotype 6 is often
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mischaracterized as genotype 1 based on the
sequence analysis by PCR or sequencing on the
5'NTR of HCV genome. Therefore, we have developed
an allele-specific RT-PCR method to specifically
distinguish genotype 1 and 6 based on the NS5B
region. This method includes the RNA extraction step
followed by the cDNA synthesis step and ended with
two genotype-specific PCR. Each of two genotype-
specific PCR contains a general forward primer and a
genotype-specific reverse primer. Consequently, each
PCR gives the positive signal for the specific genotype
and negative signal for the other genotype as tested
with the control sera containing genotype 1 or 6. The
evaluation of the method on 48 clinical sera gave the
genotype-specific characterization compared to the
NS5B sequencing results on the same samples. In
conclusion, our method to characterize the genotype 1
and 6 based on the NS5B region is reliable and it could
find its application in clinical practice.
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