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Dinh Iwong virus viém gan siéu vi C bang ky thuat Digital PCR
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TOM TAT

DGt vén dé: Viém gan C la bénh viém gan do virus HCV géy ra, néu khéng phdt hién bénh sém & giai doan
dau, bénh dé tién trién nhanh, gdy ton thuong gan va ung thu gan. Tai Viét Nam, ty 1é nhiém HCV ¢6 swkhdc
nhau theo viing va giita cdc nhém nguy co, dao déng tir 1 - 2.9% trong cdng déng. Xét nghiém HCV-RNA ¢ y
nghia hét sirc quan trong trong viéc qudn ly bénh, giup quyét dinh thoi diém diéu tri, theo déi ddp trng ciing
nhw ddnh gid thoi diém dirng diéu tri. Ky thudt digital PCR (dPCR) 1d ky thudt mdi, ¢é nhiéu wu diém vuot
tréi so vdi real-time PCR trong dinh lwong téi lwong HCV. Trong nghién ctru ndy, quy trinh dPCR duoc xdy
dung trén mau amplicon (dd gidi trinh tw Sanger) va cdc diéu kién ctia phdn trng dPCR duoc xdc dinh gidn
tiép théng qua phuwong phdp real-time PCR. Quy trinh dPCR duoc dé xudt nhw sau: nhiét dé bat cdp 60°C,
500 nM m&i va 100 nM méu do. Ap dung trén 44 méu Iém sang, quy trinh dPCR ¢ khé ndng phdt hién va
dinh lwong 02 mau HCV cé ndng dé thap. Két qud dé tai cho thdy khd néng dp dung ky thudt dPCR dé phdt
hiénvadinh lvgng HCV trong xét nghiém thuong quy.

Tirkhoa: Viém gan C, HCV, digital PCR, real-time PCR, dinh luong

1. DAT VAN DE

Viém gan |a mot bénh truyén nhiém, anh huéng
chdi yéu dén gan, ch( yéu do virus viém gan gay ra
[1]. Viém gan man tinh do virus phan 1&n dién bién
dan dan, & giai doan dau thudong khéng co triéu
chitng, khi phat hién bénh d3 chuyén sang giai
doan xo gan, tham chi 13 ung thu biéu md té€ bao
gan[2]. Cé nhiéu loai virus gdy bénh viém gan bao
goém virus viém gan A (HAV), B (HBV), C (HCV), D
(HDV), E (HEV), G (HGV), ngoai ra mét s6 loai virus
cling gay hai cho gan nhung khdng dugc xép vao
cac loaivirus gdy bénh gan nhu CMV, EBV, ... trong
do HCV 13 c6 thé gay viem gan man tinh, ddy nhanh
dién tién bénh dén xo gan va ung thuw gan[3]. Bénh
viém gan C lan dau dwoc phat hién vao ndm 1989,
do Hepatitis C virus gay ra. O giai doan d3u, bénh
nhan thuwong it gy triéu chirng rd rang va dién
hinh, chd yéu la cdc dau hiéu mét mai, chan an roi
loan tiéu hda, it khi bi vang da[4]. Viéc phat hién
bénh hau hét 1 do tinh c& khi xét nghiém mau
hodc kiém tra sttc khde [4]. Dién bién bénh am
tham, chua cé vaccine phong nglra, ty |& chuyén
thanh ung thu gan va xo gan cao hon so v&i bénh
viém gan B[4]. Mat khéc, chi phi diéu tri khd caova
can tuan theo phac do diéu trichdt ché [5]. Do d6,
viécxét nghiém dinh ki la rat can thiét dé phat hién
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viém gan s&m. Ngay nay, nho cac tién bd cha cdng
nghé hién dai, viéc diéu tri bang cac thudc khang
virus d3 gitp giam thiéu va ngin ch3n bénh viém
gan tién trién tdi bénh ly ndng nhw xo gan, ung thu
t& bao gan nguyén phat, hay suy gan. D& cé hiéu
qua, viéc theo doi tai lwgng virus gitup lwa chon
phac d6 diéu tri hay kiém tra ddp (rng thuéc cla
bénhnhanlaratcanthiét.

Hién nay, cac xét nghiém dwa trén vat liéu di truyén
cla virus (RNA d6i v&i HCV) nhdm phat hién va
dinh lwvgng virus dugc xem |a “tiéu chudn vang” dé
chan doan, theo ddi va diéu tri viém gan do HCV
gayra[6]. Trong do, ky thuat dPCR la cong nghé ma&i
dugc xem la cdng cu hiéu qua trong viéc chidn doan
va theo ddi diéu tri d6i vdi cadc bénh nhan viém gan
nhiém HCV [7 - 8]. Cong nghé mdi nay cho thay
nhitng cai tién dang k& so v&i ki thuat real-time
nhu: dinh lwong tuyét d6i ma khdng phu thudc vao
dudng chuan, dd nhay, d6 dic hiéu caova do 13p lai
dndinh. Theo hudng dan clia BA Y té vé xét nghiém
va diéu tri viém gan C, xét nghiém HCV-RNA cé y
nghia hét strc quan trong trong viéc quan ly tién
trién bénh, giup quyét dinh thoi diém diéu tri, theo
ddi dap &ng qua trinh diéu trj cling nhw danh gia

ISSN: 2615 - 9686



Tap chi Khoa hoc Triwérng Dai hoc Quéc té Hong Bang - S6 27 - 1/2024: 1-10

thoi diém dirng diéu tri. D&n nay, chwa cé bat ki bo
kit thwong mai dugc phat trién dua trén ki thuat
dPCR phuc vu cho xét nghiém dinh luvgng HCV-
RNA. Do d6, ching t6i tién hanh dé tai nham xay
dung quy trinh dPCR dinh lvgng HCV-RNA véi do
nhay va d6 dac hiéu cao trén ddi tugng la cac bénh
nhan dén kham va diéu tri tai B&nh vién Pai hoc Y
Duwoc Thanh phé H6 Chi Minh-Co'sd 2.

2.D0I TUONG VA PHUO'NG PHAP NGHIEN CU'U
2.1. M4u chuan HCV, bd méiva mau do

B6 ba mau HCV chudn (miu amplicon HCV dwoc
trén v&i DNA/RNA tach chiét - m tinh véi HCV) ¢
nong do tir 2 x 10° - 2 x 10" ban sao/pL. Chi tiét vé
ndng d6 amplicon HCV trong bd mau HCV chuin va
néng dé amplicon HCV wéc tinh trong tirng phan
ng duoctrinh baytrong Bang 1.

Bang 1. B& mau chuan s dung trong thi nghiém xac dinh cac diéu kién cda quy trinh

Miu Nong dé amplicon HCV Nong dé cudi
trong mau DNA trong phan trng PCR
HCV-H 2 x 10° ban sao/uL 108 ban sao/phan &rng
HCV-M 2 x 10* ban sao/uL 10° ban sao/phan ng
HCV-L 2 x 10% ban sao/uL 103 ban sao/phan &rng

BO moi va mau do str dung dé dinh lvgng HCV-RNA
tham khao tlr nghién ctru cta Zauli va cs (2016) [9]
va chirng néi tham khao trong nghién ctru cla Yang
va cs (2015) [10]. Chirng ndi str dung trong nghién

ctru 13 tiéu don vi Hemoglobin beta (Hemoglobin
subunit beta, HBB). Nhirng thong tin co ban cla
cac mdiva do dic hiéu cla mdi dugc kiém tra bang
cong cu PrimerQuest Tool va Primer-BLAST.

Bang 2. Trinh ty moi va mau do duoc st dung trong nghién cru

&n moi N Y Chiéu dai | Tm | Kich thuéc
Tén moi Trinh ty (5” - 3’) (bp) °0) (bp) TLTK
HCV-F AGCGTCTAGCCATGGCGTT 19 58.6
HCV-R GCAAGCACCCTATCAGGCAGT 21 59.0 235 [9]
Probe-HCV HEX-TCTGCGGAACCGGTGAGT-MGB 18 57.6
IC-F CAGGTACGGCTGTCATCACTTAGA 24 57.9
IC-R CATGGTGTCTGTTTGAGGTTGCTA 24 57.2 185 [10]
Probe-IC Cy5-GCCCTGACTTTTATGCCCAGCCCTG-QSY 25 63.6

Ghi chu: HEX, Cy5 - reporter; QSY, MGB, QSY - quencher.

2.2. B6 mau nghién ciru, tach chiét RNA va téng
hop cDNA

B& mau Iam sang 1a mau huyét thanh duoc cung
cap tir Bénh vién Pai hoc Y Duwoc TP.HCM-Co' s& 2.
Viéc thu thap mau tuan thd theo quyét dinh ctia Hoi
Déng Y Dirc Pai hoc Quéc té Hong Bang, quyét dinh
s6 HHYD-09/PCT-HDDD, ki ngay 02/02/2023. Téng
cdng 44 mau huyét thanh clia bénh nhan cé két qua
duong tinh hodc am tinh HCV bang phuong phéap
real-time PCR (Sacace Biotechnologies, Y) dwoc thu
nhan va bao quan & diéu kién -80°C. Sau d6, mau
huyét thanh dwoc tach chiét acid nucleic tong sé
bang bo kit AccuRive Viral SDNA/RNA Prep Kit (EX-
DNAO02.1F, Khoa Thuong). 15ul acid nucleic téng s
(bao gbm DNA/RNA) dugc chuyén d6i thanh cDNA
bang bd kit SensiFAST cDNA Synthesis Kit (#BIO-
65054, Bioline). Mau cDNA dugc bdo quan & diéu
kién -20°C cho cac thi nghiém tiép theo.
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2.3. Phuwong phéap real-time PCR va téi wu cac
diéukién cha quy trinh dPCR dinh lwvg'ng HCV

Ky thuat real-time PCR dugc sl dung nham xac
dinh gian ti€ép cac diéu kién t8i wu clda quy trinh
dPCR dinh Iwgng HCV. Phan &ng real-time PCR
duoc thye hién bang bd kit gPCR BIO Probe Mix
No-ROX (#PB20.23, PCR Biosystems) trén may
SaCycler-96 - Real Time (Sacace Biotechnologies,
Y). Thanh phan phan &ng real-time PCR bao gom:
1X qPCRBIO Probe Mix No-ROX, Y pM mau do, A
UM moi xudi, A UM mdi ngwoc va 100 ng mau
cDNA. Phan (rng real-time PCR duwgc thuc hién vai
chu trinh nhiét nhu sau: 95°C trong 3 phut, 40 chu
ky (95°C trong 15 giay, X°C trong 15 gidy va 72°C
trong 15 gidy). Cac phan &ng luén kém theo chirng
am (khéng chra DNA) nhdm kiém soéat ngoai
nhiém va dugc 13p lai 3 1an. Cac diéu kién can t6i wu
claphan rngbao gém:

o Nhiét do bat cip cila mdi (X): 58°C, 60°Cva 62°C.
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e Néng dé ciiamoi(A): 0.4 uM, 0.5 uM va 0.6 pM.
e Nong d6 mau do (Y): 0.05uM, 0.1uM va 0.15uM.

2.4.Dd dichiéu, dd nhay va dwérng chuan

D6 dac hiéu clia mdi va mau do dugce danh gia qua
kha nang phat hién ding DNA dich ma khéng phat
hién nham |an vat liéu di truyén clia cac doi twong
khac. Trong nghién ctru nay, tinh dac hiéu clta cac
cap moi dwoc kiém tra véi amplicon HCV duoc sl
dung lam ching duong va cDNA cla cac tadc nhan
khac nhu: Hepatitis B virus, Hepatitis D virus, Human
Immunodeficiency virus, Staphylococcus aureus,
Pseudomonas aeruginosa, Klebsiella pneumonia,
Listeria monocytogenes, Enterococcus faecalis,
Enterococcus faecium, Haemophilus influenzae,
Vibrio cholerae, Acinetobacter baumannii, Proteus
mirabilis, Streptococcus pyogenes va Klebsiella
oxytoca.

Nghién cru s& dung mau chuan d3 biét truwdc
ndng do (10° ban sao/phan trng), phalodng bac 10
thanh cac néng d6 nhd hon (10°, 10°,10°, 107, 10°
va 10° ban sao/phan &ng). Ky thuat real-time PCR
thuc hién véi cung céc thanh phan va chu trinh
nhiét d3 téi wu & trén. Sau do, gia tri Ct tai tirng
noéng dd sé dugc ghi nhan va tién hanh xay dung
dudngchuan.

2.5. Phwong phap dPCR

Phan rng dPCR duoc thue hién bang bd hda chat
Absolute Q™ DNA Digital PCR Master Mix
(#A52490, ThermoFisher Scientific) va thuc hién
trén hé théng mdy QuantStudio™ Absolute Q™
Digital PCR System (ThermoFisher Scientific,
M§). Cac diéu kién t8i wu duoc xac dinh bang k¥
thuat real-time PCR dugc chuyén ddi sang dPCR,
baogdm: nhiét do bat cap cliamoi(X,,), nongdo
clia mdi (A ,,) va nong d6 mau do (Y,,,,). Thanh

phan cta phan &ng dPCR bao gém: 1X Master
Mix, A ., UM m6i xudi, A, UM moéi nguac, Y.,
UM mau do va 100 ng mau cDNA. Phan &rng dPCR
duoc thuc hién vdichu trinh nhiét nhw sau: 95°C
trong 10 phut, 40 chu ky (96°C trong 5 giay, X, ..
trong 5 gidy va 72°C trong 20 gidy). Cac phan &ng
lubn kém theo chirng am (khoéng chira DNA)
nham kiém soat ngoainhiém va dwocldplai3lan.
K&t qua dinh lvong cla k§ thudt dPCR duoc xac
dinh bang phan mém phan tich QuantStudio
Absolute QTM (ThermoFisher Scientific, My).
Phan mém cungcap ndng dd DNA/cDNA muc tiéu
cung vai khoang tin cdy 95% dwa trén mo hinh
phan phdiPoisson.

2.6. Thir nghiém quy trinh dPCR dinh lwvgng HCV
d3 t0i wu trén mau huyét thanh lam sang

Quy trinh dPCR t8i wu duoc thir nghiém véi 44 mau
huyét thanh 1am sang nhdm dinh luvgng tai lvong
HCV. Dong thoi, cac mau nay dugc xac dinh nong
dd HCV bang ky thuat real-time PCR. K&t qua
duong tinh va am tinh véi HCV, cling nhu tai luvgng
virus dugc ghi nhan va so sanh hiéu qua gitta hai
phuong phap.

3.KETQUA NGHIEN CU'U

3.1. T6i wu quy trinh real-time PCR dinh lwvg'ng HCV
3.1.1. Xdc dinh nhiét dé bat cdp téi wu cia moiva
méu do

Nhiét d6 bat cip moi, mau do va DNA dich [a mot
trong nhitng yéu t6 quan trong trong hiéu qua
khuéch dai. Dwa vao két qua thdng ké Bang 3, mau
HCV-L déu dwgc nhan ban & nhiét d6 58°C, 60°C va
62°C. Tuy nhién, & nhiét d6 60°C, phan (rng cho két
qua gid tri Ct thap va cé d6 6n dinh cao sau 3 [an l3p
lai. Vi vay, nhiét d6 bat c3p thich hgp cho bo
moi/mau do dwoc lwa chon 13 60°C.

Bang 3. Khao sat nhiét do bat cip cla bo moi va mau do

Mau 58°C 60°C 62°C
HCV-H 23.34+0.24 22.35+0.18 23.49+1.17
HCV-M 28.92 +0.15 27.74 +0.47 28.73+0.30
HCV-L 33.56 + 0.56 32.09 + 0.46 35.86 + 3.09

IC-1 28.52+0.91 28.15+0.34 29.75+1.03

IC-2 26.87 +0.37 26.82 +0.33 26.21+0.35

IC-1 23.87+0.22 24.96 + 0.37 24.29 +1.56

Ghi chu: HCV-H - mdu HCV néng d6 cao; HCV-M - méu HCV néng dé trung binh; HCV-L - mdu HCV néng d6

thdp; IC-1, 2, 3 - cdc mGu DNA tdch chiét khdc nhau.
3.1.2. Xac dinh néng dé maéi téi wu
Nong dd ciia mdi xudi va moi ngugc cd anh hudng

rat I&n dén hiéu suit cha phan &ng PCR. Két qua
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khado sat nong d6 moi HCV, ghi nhan & tat ca nong
dd déu cho tin hiéu huynh quang vuot khdi duong
nén. Tai ndng do khao sat 500 nM dat gia tri Ct trung
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binh nhd nhat vdi cac gid trila 21.13 +0.70, 26.76 +
0.33va 30.33+0.08 Ian luot & cac mau HCV-H, HCV-
M va HCV-L. Cung v&i d6, & nong d6 nay, gia tri Ct 6n

dinh so v&i cdc ndng d6 khac & ca 3 1an 13p lai thi
nghiém. Do d6, néng d6 méi 500 nM dugrc lua chon
dé i wu hoa tiép theo cho phan rng real-time PCR.

Bang 4. K&t qua khao sat ndng d6 t8i wu & cac néng dé khic nhau

Mau 400 nM 500 nM 600 nM
HCV-H 22.13+0.37 21.13+0.70 22.56 £ 0.36
HCV-M 27.49 +0.57 26.76 £ 0.33 27.77 +0.56
HCV-L 31.62 £1.16 30.33 +£0.08 32.11+0.81

IC-1 28.50 +0.35 28.33+0.32 28.64 +0.23

IC-2 26.04 +0.11 26.08 +0.02 26.14 +0.15

IC-3 25.90+0.33 25.82 +£0.29 25.30+0.27

Ghi chi: HCV-H - m&u HCV ndéng dé cao; HCV-M - mgu HCV ndng dé trung binh; HCV-L - mau HCV néng dé

thdp; IC-1, 2, 3 - cdc mGu DNA tdch chiét khdc nhau.

3.1.3. Xdc dinh néng dé mdu do téi wu

Twong tw moi, ndng d6 mau do cling 1a mot théng
s& can khao sat vi nong dd mau do qud thap s& anh
hwdng dén d6 nhay phan &ng. Nguoc lai, ndng dé
mau do qud cao s& gay ton kém vo ich. K&t qua khao
sat nong d6 mau do, ghi nhan & tat ca nong do déu

2x 1067777 T T T

l’6x 106 4 1 1 + t 4 1 + 4

cho tin hiéu huynh quang vuot khéi dwong nén. Tai
noéng d6 khdo sat 100 nM dat gid tri Ct trung binh
nho nhat & ca ba mau HCV, véi gid tri Ct 12 21.62 +
0.42,23.21+0.31va 30.20 + 0.36. Do d6, ndng do
mau do 100 nM duogc lya chon cho cac thi nghiém
tiép theo.

1,2x 10¢

8x 105+

Delta Rn

4x105...,...........£-..

-4x10°

02 4

6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40

Chu ky ngudng (Ct)

Hinh 1. Duwdng chay real-time PCR & cac ndng dd mau do 50, 100 va 150 nM véi mau chuin [d HCV-M

Ghi chu: Trén dé thj, truc x biéu thj chu ky PCR, truc y biéu thj tin hiéu huynh quang duroc thu thdp tai tirng
chu ky. Phan trng real-time PCR duoc ghi nhén durong tinh khi tin hiéu cda phan trng vurot tin hiéu nén.

3.1.4. Bdnh gid hiéu qua caa quy trinh real-time
PCR dé téi wu

Sau khi ti€n hanh cdc phan &ng téi wu cac diéu
kién ctaphan ng, baogdm:nhiét d6 batcap cla
moi, ndng d6 moi va ndng d6 mau do. Phan &ng
real-time PCR duwoc tién hanh dé so sanh hiéu
qua nhan ban cda cac diéu kién phan rng da toi
uu so véi cac diéu kién chua tdi vu. K&t qua cho
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thay, & diéu kién d3 t8i wu, gia tri Ct @ mau chay
diéu kién t6i wu cho két qua thap hon & diéu kién
chuwa t8iwu, & cdc ba mau HCV-H, HCV-M va HCV-
L. Nhuwvay, diéu kién phan rng da téi wu duwogclya
chon cho céc thi nghiém tié€p theo. Diéu kién
phan rng t6i wu bao gdm: nhiét d6 bat cip cla
moi-60°C, ndbng dd mdi-500 nM va ndng d6 mau
do-100nM.

Hong Bang International University Journal of Science



Tap chi Khoa hoc Trwdrng Dai hoc Quéc té Hong Bang - S 27 - 1/2024: 1-10

Bang 5. Gia tri Ct & cdc diéu kién phan (rng d3 t6i wu so vai diéu kién co ban

Tin hiéu Mau Co ban Toi wu
HCV-H 22.49 +0.17 21.42 £0.22
HEX HCV-M 25.73+0.30 23.41+0.11
HCV-L 33.86 £0.19 30.20+0.26
IC-1 28.75+0.33 27.79£0.18
Cy5 IC-2 2621+035 2532+012
IC-3 25.29+0.26 24.10 £ 0.09

Ghichu: HEX - reporter ctia mu do dinh lugng HCV, Cy5 - reporter cia mdu do dinh lwgng chirng néi.

3.2. Xac dinh d0 dac hiéu va xay dwng duwong
chuéan cda quy trinh real-time PCR dinh lwo'ng HCV
3.2.1. Bwérng chudn cua quy trinh

Pudong chuan trong phuong phap real-time PCR
duoc xay dung v&i mot day ndng d6 chuan (pha
lodng 10 Ian) va cdc gia tri Ct twong ng. Dudng
chuan thé hién méi quan hé giira chu ki nguwdng
(gid tri Ct) v&i sd lwgng DNA muc tiéu ban dau cé
trong mau chuan. Xay dung duwong chuan trong
phuong phép real-time PCR giup dinh lvgng DNA
muc tiéu trong mau khdng biét trwdc dya trén tin
hiéu huynh quang [11]. Phan &ng real-time PCR
v&i ndng d6 amplicon HCV gidm dan tir 10° - 10°

ban sao/phan ng duoc sir dung dé thiét lap
dudng chuin. K&t qua cho thay, dudng chuin
duoc xay dung déu cé ngudng phat hién tir 10°
ban sao/phan &ng dén 10" bdn sao/phan &ng.
Gidihanphathiénclaquytrinhdat&ndong do 10
ban sao/phan (ng va&i gia tri Ct trung binh la
35.29+0.15. Dudng chuan cta quy trinh cé hé sé
twong quan R’ 13 0.9742 phu hop v&i yéu ciu cla
duwdng chudn trong phan rng real-time PCR (R >
0.970). Nhw vay, phan rng real-time PCR dinh
lwong ndng d6 HCV trén mau chuan amplicon dat
tiéu chuan va duong chuian dinh luvong cé
phuongtrinhlay=-2.913x+39.001.

1,4 x 10°
1,2x 10° e 10°
I ()
1 x 10 v | - 4
| "f | 10°
= 8x 10 [ A /
z /’ /'/
= 6x10° SENTEN HNER T S ARSI, P
-*] / A
a ), ' /
4x10° ' 7 14 A0
s | | yal y | ¥ A
2x 10 Zap 1/
{ ~ - ~ A.«-rv A
0 = - T ey
2x10°
02 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40
Chu ky ngudng (Ct)

Hinh 2. K&t qua khao sat déng hoc cla phan (ng real-time PCR

Ghi chu: Trén d6 thi, truc x biéu thj chu ky PCR, trucy biéu thj tin hiéu huynh quang dwoc thu thép tai tirng
chu ky. Phan trng real-time PCR dug'c ghi nhdn durong tinh khi tin hiéu cda phan trng vurot tin hiéu nén.
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Hinh 3. Duwdng chuan cba quy trinh real-time PCR dinh lvgng HCV

Ghi chu: Truc x biéu thj cdc bén sao cliia amplicon HCV néng dé tir 10° dén 10" bén sao/phdn trng va trucy

biéu thij gid tri Ct.

3.2.2. B§ ddc hiéu cua phan wng real-time PCR
dinh lwong HCV

DE c6 két qua dinh lwgng/phat hién HCV chinh xac thi
bd moi/mau do phai bat dic hiéu trén trinh tw muc
tiéu va khong bat trén trinh tw DNA/RNA khac. Thi
nghiém st dung cdc mau cDNA ctia 3 chling virus va
12 chdng vi khuan khac dé kiém tra d6 ddc hiéu. Két

qua cho thay, phan (ng real-time PCR sir dung cip
moi va mau do HCV khong cho tin hiéu duong tinh
v@i DNA cla céc tac nhan khac, ngoai chirng duong
clia phan &ng 13 mau chuan HCV (gi tri Ct 13 28.04).
Do d6, bd mdi va mau do st dung trong nghién ciru
nay co tinh dac hiéu cao ddi véi HCV khao sat trén 3
chdng virus va 12 chiing vi sinh vat khao sat.

X107 17 17 T T T T T T T T T T T T T T T T T T T T 7T T 1T 717
/4
6x10°( t A
‘ Mau chuin HCV”
SX10f T ﬁE}’
4x10°| ; //
g 30 1+ a
R 25 L L 1 A Y A *"/ T T 1T T
] |
2 20| EEEREEEE BRY4 T
//
i I N A 4 [
Ix 10° ? /;/ Céc tac nh;‘; khét
| | 4
0 [ | | | |
-1x 10° :

0 2 4 6 8 10 12 14 16

18 20 22 24 26 28 30 32 34 36 38 40

Chu ky ngudng (Ct)

Hinh 4. K&t qua khao sat d6 dic hiéu clia phan rng real-time PCR trén khuén mau 1a chirng dwong HCV
va cac tac nhan khac

Ghi chu: Trén db thi, truc x biéu thj chu ky PCR, truc y biéu thj tin hiéu huynh quang dworc thu thép tai tirng
chu ky. Phdn trng real-time PCR duo'c ghi nhdn durong tinh khi tin hiéu cda phan ting virot tin hiéu nén.

3.3. Chuyén ddi diéu kién phan (rng real-time PCR
sang dPCR
Nham khdo sat tinh phu hop khi chuyén déi gitta
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real-time PCR va dPCR, nghién ctru ldp lai cac diéu
kién cta quy trinh real-time PCR dinh lwgng HCV
cho quy trinh dPCR dinh luvgng HCV. Qua do, xem
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xét tinh phu hop khi chuyén d6i nhanh gitra hai hé
théng. Diéu nay cd y nghia cho cic quy trinh xét
nghiém khi can chuyén déi hé théng giita real-time
PCRva dPCR. Két qua cho thay, & diéu kién d3 t6i vu
@ phan &ng real-time PCR, tin hiéu cta cac vi phan
ng dugc ghi nhan ré rang, phan tach gitra hai
nhom tin hiéu (dm tinh va duong tinh, phan tach
b&i dwdng nén). Cung véi d6, cac vi phan rng mang
tin hiéu trung gian khé phan biét am tinh hay duong
tinh ndm sat canh dudng nén (tin hiéu “rain”) it
xuat hién, trén biéu do chixuat hién mot vaicham.

1000

500

Diéu nay cho thay cic diéu kién cda phan &rng gan
nhu dat diéu kién t6i wu. Nhu vay, cac diéu kién d3
tdi wu & ky thuat real-time PCR hoan toan cé thé
duwoc ap dung trén kj thuat dPCR véi bd mdi va mau
do dinh lwogng HCV.

Cung vai d6, chung t6i thyc hién khao sat mot sd
mau amplicon cé néng d6 thap (50, 10 va 5 ban
sao/phan ng), két qua cho thay, phuong phap
dPCR déu cé kha nang phat hién cdc mau cé ndng
déthap nay (Hinh 6).

HEX flourescence

0 5,000 10,000
Hinh 5. K&t qua chuyén d6i diéu kién quy trinh real-time PCR sang quy trinh dPCR dinh lvgng HCV

15,000 20,000

Ghi chu: Trén hinh, mdi chdm biéu thj cho tirng viphdn irng, duong nén (baseline) chia d thjthanh hai phan.
Cdc viphan trng duoc ghi nhdn duong tinh khi nam trén dudng nén va Gm tinh khi nam dudi dudng nén.

3 o B ow om ey
£1000 < ¢ et T Tl henw,
2
2 500 .
= . -
= 0 2
0 5k 10k 15k 20k 0 5k 10k 15k 20k 0 Sk 10k 15k 20k

50 ban sao/ phan img

10 bén sao/ phéan wng

S béan sao/ phan wng

Hinh 6. K&t qua dinh lwvong cla quy trinh dPCR dinh lwgng HDV tai cdc ndng d6 mau 5, 10 va 50 ban
sao/phan rng

Ghi chu: Trén hinh, mdi chdm biéu thi cho tirng vi phdn ting, dwdng nén chia do thj thanh hai phén. Cdc viphdn
tng duwoc ghi nhdn dwong tinh khi nGm trén dudng nén va ém tinh khi ném dudi dudng nén.

3.4. Thir nghiém quy trinh t6i wu trén cac mau
huyétthanhlamsang

3.4.1. Théng tin b6 mdu lém sang

Trong thoi gian tir thang 04/2023 dén thang
08/2023 tai Trung tdm Dao tao va chuidn dodn Y
Sinh hoc Phan tlr, b6 mau 44 mau mau ngoai vi
duoc thu thap tir cdc bénh nhan dén tham kham
va diéu tri tai day. Cac thdng tin 1am sang khac
duoctrinh bay & Bang 6. Trung binh tudila 56.34 +

13.95. Tudi nhé nhat |a 33 tudi va tudi cao nhat 1a
46 tudi. Xét vé gidi tinh, s6 lvong bénh nhan 13
nam chiémty 1€ 52.27% (n=23)vanit1a47.73% (n
=21). Bd mau duoc kiém tra phat hién HCV bang
bo kit HCV SaCycler-96 Real-Time PCR. Két qua
chuan dodn 1am sang cla bdé mau (dm tinh hodc
duong tinh véi HCV) bang phwong phap real-time
PCR: duong tinh 34.09% (n = 15) va am tinh
65.91% (n=29).

Bang 6. Mot s6 thong tin 1am sang cla bd mau nghién ciru

Pic diém S6 lvgng (n = 44) Ty 1& (%)/Trung binh * SD
Tudi 56.34 £ 13.95
Gidi tinh
Nam 23 \ 52.27
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Dic diém SO lwgng (n = 44) Ty 1é (%)/Trung binh + SD
N 21 47.73
Chan doén HCV (qPCR)
Am tinh 29 65.91
Duwong tinh 15 34.09

3.4.2. Két qud thir nghiém trén bé mdu Iém sang

Ap dung quy trinh dPCR trén bd mau 44 mau bénh
nhan (v&i 15 mau duoc xac dinh duwong tinh véi
HCV va 29 mau duoc xac dinh &m tinh v&i HCV). Két
qua dinh lvong cho tirng mau & hai phuong phép
real-time PCR va dPCR duoc trinh bay & Bang 8. Ky
thuat dPCR d3 chirng minh mirc d6 ddng thuan cao
v&i xét nghiém real-time PCR (d6 chinh xac 95%,
(42/44 mau) (Bang 7). Tuy nhién, & mot s6 mau cé

néng dd virus thap, ky thuat dPCR cho két qua
duong tinh va real-time PCR cho két qua am tinh.
Cu thé, & mau C2 va C16, k{ thuat dPCR cé két qua
dinh lvong [an lugt 13 2.07 x 10° va 0.99 x 10° ban
sao/mL huyét thanh. Ngoai ra, khi tién hanh so
sanh két quad dinh lwong HCV gilta hai phuong
phap, ching t6i ghi nhan cé sy twong quan cao
gitta hai két qua cua hai phwong phap, duoc thé
hién & gia triR*=0.9053.

Bang 7. So sanh k&t qua phat hién HCV giira hai phwong phap dPCR va real-time PCR

Phuong phap real-time PCR ]
Duong tinh Am tinh
4PCR DLi‘dng tinh 15 2
Am tinh 0 29
Bang 8. K&t qua dinh lwong nong d6 HCV bang hai phuong phap real-time PCR va dPCR

STT Mau ;ebglnt:::/ :ﬁ.? (ba nd:ailjm L)
1 C8 4.83 x 10° 5.93 x 10°
2 C10 3.81x 10° 4.09 x 10°
3 Cl11 8.75 x 10° 5.09 x 10°
4 C12 9.57 x 10° 8.08 x 10°
5 C13 8.37 x 10* 1.16 x 10°
6 C15 2.75 x 10° 4.90 x 10°
7 C17 8.48 x 10° 2.12 x 108
8 C19 9.51 x 10° 7.78 x 10°
9 C22 4.07 x 10° 3.88 x 10°
10 C23 1.90 x 10* 4.01 x 10*
11 C30 9.39 x 10* 4.97 x 10°
12 C34 8.52 x 10° 1.53 x 10°
13 C35 3.77 x 10° 6.09 x 10°
14 C36 2.25x 107 4.36 x 10’
15 C42 2.90 x 10° 5.38 x 10°
16 c2 0 2.07 x 102
17 C16 0 0.99 x 102
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5 x 107

4 x 107

3 x 107

2 x 107

1x107

dPCR (bin sao/mL huyét thanh)

0

0 5 x 106

1 x 107
realtime PCR (ban sao/mL huyét thanh)

1.5x10" 2x107 2.5x%107

Hinh 7. So sanh két qua dinh lvgng ndng dé HCV gilra hai phwong phép real-time PCR va dPCR

4.BAN LUAN

Nhiém HCV man tinh la mot van dé stre khde toan
cau, wdc tinh cé khodng 58 triéu ngudi sdng chung véi
bénh viém gan C man tinh va c6 khoang 300,000 ca tir
vong do xo gan hodc ung thu biéu md t&€ bao gan lién
quan dén HCV vao ndm 2021 [12]. T6 chirc Y t& Thé
gi¢i (WHO) d3 dt ra cac muc tiéu nham loai trir bénh
viém gan C vao nam 2030, bao gdbm giam 90% s6 ca
nhiém HCV méi va gidm 65% s6 ca tir vong lién quan
dén HCV [13]. P& dat duoc muc tiéu nay, xét nghiém
dinh lugng tai lugng HCV la mét xét nghiém quan
trong trong sang loc, chan dodn, cling nhu theo ddi
hiéu qua diéu trj va xac dinh giai doan |dm sang. Trong
nghién clru nay, nhdm nghién ctru nay da 4p dung
mat cong nghé PCR mdi, dPCR, dé phat trién va t6i wu
hda xét nghiém dinh lvong HCV-RNA tai Viét Nam.
Day 3 gidi phap ho tro va cé thé thay thé ki thuat real-
time PCR trong nhitng trudng hgp nguoi bénh cé
ndng dé HCV thap. Hai xét nghiém nay (dPCR va real-
time PCR) ¢ chung c4ch ti€p can twong tw nhau bang
cach tach chiét DNA/RNA, dinh luong trinh tuw muc
tiéu thdng qua tin hiéu huynh quang dwa trén sy hién
dién ciia DNA/cDNA muc tiéu va gidm nguy co cho két
qua am tinh gid. Tuy nhién, ngoai nhitng wu diém,
dPCR ciing bdc 16 moét s6 han ché va thach thirc.
Khoang dinh lugng cla kj thuat dPCR tuong d6i hep
(10° dén 10° IU/mL), néu so sanh vdi real-time PCR
(10" dén 10° IU/mL). Nong d6 DNA muc tiéu cao dan
dén sy b3o hoa clia cac vi phan (ng (tat ca vi phan
(rng déu cho tin hiéu dwong tinh), khién théng ké
Poisson khong hop lé doi véi cdc mau cd tai lvong
virus cao, yéu cau bé sung budc pha lodng ban dau.
Diéu nay gay bat loi d6i véi cac mau cd ndng dd HCV
cao, can phai thye hién dinh lwong it nhat 2 [an.

Trong nghién cru nay, chung t6i da thanh cong trong
viéc xay dung va chuyén déi quy trinh dPCR nham
dinh lwgng HCV-RNA. D€ chirng minh kha nang (rng
cla phuong phap dPCR trong xét nghiém lam sang,
bd mau 44 mAu 1am sang tir mot nhém bénh nhan
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dén kham va diéu tri tai Bénh vién Dai hoc Y Duoc
Tp.HCM dugc sir dung. Phan tich théng ké cho thay
mai twong quan chat ché véi dir liéu thu duoc tir ki
thuat real-time PCR. o mot s6 mau, nghién ciru
quan sat thay két qua cla ky thuat dPCR c6 dd bién
thién so vdi real-time PCR, nhung ludn nam trong
khodng chap nhan cta nghién ctru. Ty & phd bién
clia HCV duoc xac dinh trong bd mau bang 2 quy
trinh (real-time PCR va dPCR) [an lugt [a 15/44 mau
(34.1%) va 17/44 (38.6%) mau. K&t qua cho thay sy
phu hop gitta hai phuong phap dat ty 1é 95% (42/44
mau). Nghién ctru phat hién cé 2 mau cé két qua
phat hién HCV mau thuln gitta hai kj thuat chan
dodn (HCV-2 va HCV-16). M6t sb ly do khién phuong
phap real-time PCR khong thé phat hién HCV: (1) tai
lvgng HCV thap khéng dd va cé thé dudi ngudng
phat hién ctia phuong phap real-time PCR, (2) chéat
trc ché& phan (rng PCR cé trong mau DNA.

5. KETLUAN

Nghién ctru d3 xay dung duoc phan trng dPCR dinh
lwong HCV véi d6 nhay va do dac hiéu cao. Thir
nghiém |am sang cho thay quy trinh dPCR c6 thé
phat hién va dinh lvong mau huyét thanh cé ndng
dé HCV thap, khi so sanh vdi real-time PCR. K&t qua
budc dau thé hién khd ndng dp dung cla quy trinh
dPCRvaolamsang.

LO1CAMON

Nhom tac gia xin gtri 1o cdm ON tdi Quy Truong Dai
hoc Quéc té Hong Bang da tao diéu kién cho nhdm
tac gia thuc hién nghién ciru nay. Nghién ciru duoc
Trwdng Dai hoc Qudc Té Hong Bang cap kinh phi
thye hién dwdi m3 sé dé tai GVTC16.17. Trung tdm
Do tao va Chan doan Y Sinh hoc phan tlr, Bénh vién
Pai hoc Y Duoc TP.HCM dat tai Bénh vién Dai hoc Y
Duoc TPHCM-Co s& 2 |a noi d3 tao diéu kién thuc
hién dé tai nay.
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Development of a digital PCR assay for quantification

of HCV-RNA

Huynh Thi Thu Thao, Ha Thi Anh, Nguyen Thi Nga, Vu Thi Hai Yen and Nguyen Tuan Anh

ABSTRACT

Background: Hepatitis C is a liver inflammation caused by the Hepatitis C virus (HCV). Failure to detect the
disease in its early stage may lead to rapid progression and consequential liver damage. In Vietnam, the
prevalence of HCV infection exhibits regional and risk group variations, ranging from 1% to 2.9% in the
community. HCV-RNA testing plays a crucial role in managing the disease's progression, determining the
optimal treatment timing, monitoring the response to treatment, and deciding the endpoint for treatment.
The digital PCR (dPCR) technique is considered superior to other detection techniques (real-time PCR, ELISA,
ect.). dPCR's advantages are specific, sensitive, and highly accurate detection/quantification. In this study,
the dPCR assay was developed using amplicon samples (confirmed by Sanger sequencing), and the
conditions of the dPCR reaction were determined by real-time PCR technique. The optimized dPCR assay was
T.at 60°C, 500 nM forward and reverse primers, 100 nM probe. The dPCR test demonstrated a preference for
samples containing a restricted number of target sequences compared to real-time PCR. The findings of this
study showed the potential application of the dPCR technique in HCV detection/quantification testing.

Keywords: Hepatitis C, HCV, digital PCR, real-time PCR, quantification
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