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Dét bién rtA194T trén ving gen ma héa cho enzym RTase cta HBV duoc chirng minh cé lién quan dén tinh

trang khéng thuéc Tenofovir disoproxil fumarate (TDF) trong diéu trj viém gan B man tinh. Trong nghién ctru nay,

chung téi da xay dwng thanh cong ky thuét real-time COLD-PCR strdung TagMan LNA probe cé do nhay cao véity
16 0,1% dot bién/thé dai (mt/wt) dé phéat hién sém dét bién rtA194T &bénh nhén viém gan B didu tri TDF. Ky thuat sau
dé da duoc thir nghiém dé phat hién dot bién rtA194T trén 75 mau huyét thanh bénh nhan viém gan B man tinh da

va dang diéu trj véi TDF, va két qua la chung toi khéng ghi nhén trirong hop bénh nhan nao mang dét bién rtA194T.

Két luan lai, ky thuat real-time COLD-PCR st dung TagMan LNA probe c6 do nhay cao (0,1% mt/wt) véi thoi gian

thuc hién nhanh trong vong 3 gior c6 tiém néng tng dung trong viéc sang loc sém dét bién rtA194T lién quan téi

khéng thuéc TDF dé tuw van va theo dbi hiéu qua viéc diéu tri thuéc TDF cho bénh nhan viém gan B trong tuong lai.
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. DAT VAN BE

Tenofovir disoproxil fumarate (TDF) la thuéc
khang virus manh dwoc str dung phd bién nhét trén
toan thé gidi trong diéu tri viém gan B man tinh.!
Mé&c du TDF c6 hang rao khang thuéc cao, tuy
nhién gan day moét sb nghién ctwu trén thé gidi da
cho thay bét dau xuét hién tinh trang khang TDF clia
HBV.2# Dot bién thay thé alanine thanh threonine &
Vi tri 194 (rtA194T-G709A) trén ving gen ma hda
cho enzym RTase cia HBV dwoc chirng minh la
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c6 lién quan dén tinh trang khang thubc TDF.5 Phat
trién mot ky thuat co dd nhay cao gitp sang loc hay
phat hién sém dot bién xut hién trong qua trinh
diéu tri thubc gitp bac s 1am sang cé hudng x tri
tiép theo phu hop hon.8” Trong cong bd gan day
clia nhém nghién ctru chung t6i, Phung va cong
su® da phat trién kj thuat COLD-PCR két hop voi
gidi trinh tw gen Sanger DNA sequencing va trng
dung thanh cdng trong phat hién cac dot bién
khang thudc trén bénh nhan nhi chwa tirng diéu tri
tai Viét Nam v&i do nhay cla ky thuat dat 5% (dot
bién/kiéu dai). M&c du day la phuong phap téi gidn
vé chi phi va dé trién khai, tuy nhién kha nang (g
dung trong xét nghiém lam sang cta ky thuat nay
phan nao bi han ché do thoi gian thuc hién kéo dai
va khoé ap dung trong x( ly ddng thdi s lvong mau
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I&n. Phuwong phap real-time PCR str dung TagMan
LNA probe dang cau khéa (Locked Nucleic Acid:
cac nucleotide dwoc bd sung lién két cong hoa
tri gitva vi tri 2’ va 4’ trén gbc dwong) c6 nhiét dod
néng chady cao hon nucleotide théng thwdng tir 2
- 8°C, do vay dwoc nhiéu nhém nghién ciru phat
trién trng dung trong phat hién dot bién diém véi wu
diém cho dé nhay va dé déc hiéu cao, c6 kha ning
xt ly ddng thoi s lwong mau I6n va quy trinh don
gian.®"® Trong nghién ctru nay, ching t6i xay dwng
ky thuat real-ime COLD-PCR s* dung TagMan
LNA probe két hop gitva lam giau c6 dinh hwéng
cac dot bién hiém trong quan thé bang COLD-PCR
va nhan biét chon loc véi TagMan LNA probe dé
tang do nhay clia phan tng. Ky thuat dwoc danh
gia vé do nhay va ap dung thtr nghiém sang loc dét
bién rtA194T khang thubc TDF clia HBV trén céc
méau huyét thanh clia bénh nhan viém gan B man
tinh d& va dang diéu tri véi TDF.

Il. POl TWONG VA PHUONG PHAP

1. P6i twong

Téng cdng 75 mau huyét thanh clia bénh nhan
viém gan B man tinh da va dang diéu tri v&i TDF,
c6 tai lwong HBV khéng giam trong qua trinh diéu
tri > 108 IU/mL (trung binh 102 IU/mL), hoac dang
giam xuébng thap khong phat hién duwoc ma sau do
lai tang bt thuong (> 10° IU/mL) dwoc thu thap
tai khoa Truyén nhiém, khoa Kham bénh theo yéu
cau, Bénh vién Bach Mai.
2. Phuwong phap

Phén tich chi s6 huyét thanh hoc: Xét nghiém
chtrc nang gan: AST, ALT duoc thwe hién trén
hé théng may sinh héa tw déng Cobas (Roche)

vamayAU 5822 (Beckman Coulter). Binh lwong
tai lwong HBV st dung bo sinh pham COBAS®
AmpliPrep/COBAS® TagMan®HBV Test trén
hé théng may COBAS® AmpliPrep/COBAS®
TagMan®Analyzer (Roche Diagnostics). Dinh
lwong HBsAg: Xét nghiém dinh lwong béng
ky thuat mién dich dién héa phat quang ECLIA
(ElectroCheluminescent Immunoassay), st
dung bd thubc thtr Elecsys HBsAg Il Quant
(Roche Diagnostics). Xét nghiém dinh tinh
HBeAg béng ky thuat mién dich dién hoa
phat quang ECLIA (ElectroCheluminescent
Immunoassay), st dung bo thubc thtr HBeAg
Elecsys (Roche Diagnostics). Kiéu gen HBV
dwoc xac dinh béng ky thuat Sanger DNA
sequencing.

Thiét ké cac cdp mdi va TagMan LNA probe
dac hiéu: Cap mdi khuéch dai dac hiéu doan trinh
tw 194 bp chra vi tri alanin/threonin 194 dwoc
mo ta trong cong bd clia Phung va cong su®, moi
xubi 5 ACCCTGTATTCCCATCCCATC 3’; mbi
nguoc: 5 AGGGACTCAAGATGCTGTACA 3.
TagMan LNA probe bét c&p bd sung véi khudn
kiéu dai chira vi tri alanin 194 (ma codon: GCT)
véi dau 5 gan chat nhudém phat huynh quang
fluorescent reporter dye 6-carboxyfluorescein
(FAM) va dau 3’ gan chat hap thu huynh quang
IBFQ, TagMan LNA probe bat cap b sung v&i
khudn dot bién chdra vj tri threonin 194 (ma
codon ACT) v&i dau 5’ gan chat nhudm phat
huynh quang 6 - carboxy - 2'4,4'.57,7" —
hexachlorofluorescein (HEX) va dau 3’ gan chéat
hap thu huynh quang IBFQ. Théng tin vé trinh
tw TagMan LNA probe dwoc trinh bay trong
Bang 1.
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Bang 1. Thong tin trinh tw TagMan LNA probe phat hién dot bién rtA194T khang thuéc TDF

cua HBV
TaqMan LNA . Kich thwéc  Nhiét dé néng
Trinh tw (5’ - 3’) .
probe (bp) chay Tm (°C)
rtA194 (wt) FAM/TC+GTAGG+GCTT+TCC/3IABKFQ 14 60,67
rtA194T (mt) HEX/GTT+CGTAG+G+A+CT+TTC/3IABKFQ 15 64,39

Ghi chu: Cac LNA nucleotide duoc ky hiéu c6 “+” phia truéc va nucleotide dét bién (mt) va kiéu dai
(wt) duoc xéc dinh bdng déu gach chan.

Xay dung chu trinh LNA probe real time COLD-PCR phét hién dét bién rtA194T dua trén cac méu
chuén: Chu trinh COLD-PCR lam giau dét bién hiém cta HBV da duoc thiét 1ap béi nhém nghién
ctvu.® Khi chuyén déi chu trinh nay dé phu hop véi kj thuat real-time COLD-PCR st dung TagMan
LNA probe gitp 1am giau va phat hién ty 1& quan thé dot bién rtA194T khang thubc TDF cuta HBV,
chung t6i da mé ta cac bwdc co ban cia ky thuat trong Hinh 1. Chu trinh nhiét cia phan rng gém:
95°C - 10 phut, 10 chu ky gdm 95°C -15 giay, 62°C - 45 giay (khoéng thu tin hiéu huynh quang) va 35
chu ky 95°C -15 giay, 70°C - 90 giay (lai), 81,5°C - 15 giay, 62°C - 45 giay (thu tin hiéu huynh quang).
TAt ca cac phan (rng duoc thwe hién trén hé théng may Light Cycler 96 (Roche Diagnostics, Brc).
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Hinh 1. So d6 cac bwéc cua ky thuat real-time COLD-PCR lam giau va phat hién quan thé
dot bién rtA194T khang thuéc TDF ctia HBV

TCNCYH 143 (7) - 2021 17



"TAP CHI NGHIEN ClYU Y HOC

Thuc hién PCR tién khuéch dai lam giau
vat liéu khudén ban d3u. Sau khi bién tinh &
95°C, cac san phdm PCR dwoc u & 70°C dé
lai chéo tao cac dang lai tao DNA heteroduplex
(soi lai tao mt-wt) va DNA homoduplex (s¢i doi
wt-wt hodac mt-mt). Nhiét d0 PCR dwoc néng
lén nhiét do bién tinh t&i han 81,5°C (critical
temperature-Tc) dé wu tién bién tinh cac dang
s@i déi DNA heteroduplex so v&i soi dbi DNA
homoduplex, tiép dé ha nhiét d6 xubng 62°C
dé TagMan LNA probe chon loc bd sung véi soi
khuén mt/wt tiép dé sé bi phan hiy b&i DNA
polymerase, phat ra tin hiéu huynh quang cho
may real-time PCR phan tich. Quy trinh LNA
probe real-time COLD-PCR wu tién khuéch dai
va phat hién dac hiéu cac dot bién hiém.

Xac dinh do nhay cua ky thuat LNA probe
real-time COLD-PCR: Céc plasmid tai t6 hop
chtva doan trinh tw thé dai tA194T (wt) va dot
bién rtA194T (mt) dwoc téng hop theo cong
b ctia Phung va cong su?, sau d6 tron 1an dé
chuén bj cac mau plasmid hdn hop c6 ti 1& phan
tram dot bién/thé dai (mt/wt) lan lwot la 100%,
50%, 10%, 5%, 1%, 0,1% va 0% va dwgc st
dung lam khuén cho phan (rng real-time PCR va
real-time COLD-PCR dé tinh toan dé nhay cua
phan trng. Thanh phan phan ng gdm 5 pL hén
hop plasmid v&i cac ty 1&€ khac nhau, TOPreal™
gPCR 2XPreMIX, 2 U HotTag (Enzynomics,
Han Quéc), 400 nM mdi xudi/nguwoc, 40 nM
TagMan LNA probe dang dac hiéu véi wt (gan
huynh quang FAM) va dang dac hiéu vé&i mt
(gén huynh quang HEX), va H,0 vira da cho thé
tich 25 yL. Chu trinh nhiét cta real-time PCR
gdm 95°C- 10 phut, 5 chu ky gébm 95°C -15 giay,
62°C - 45 gidy (khéng thu tin hi€u huynh quang)
va 40 chu ky 95°C -15 giay, 62°C - 45 giay (thu
tin hiéu huynh quang). Chu trinh nhiét cda real-
time COLD-PCR dwoc thyc hién gidng nhw da
mo tad & muc trén.

Phat hién dot bién rtA194T trong mau huyét

thanh bénh nhan bang ky thuat LNA probe real-
time COLD-PCR: Cac mau huyét thanh cla
bénh nhan viém gan B man tinh da va dang
diéu tri v&i TDF dwoc st dung dé tinh sach DNA
bang kit QlAamp DNA Blood Mini Kit (Qiagen,
Durc) va dwgc st dung lam khudn cho real-time
COLD-PCR phat hién quan thé dot bién rtA194T
khang thubc TDF cha HBV. Thanh phan va
didu kién tién hanh phan (ng gibng nhw mo ta
& muc trén, chi khac la thay vi 5 pL hén hop
plasmid chira mt/wt thi 5 uL DNA tinh sach cla
cac mau huyét thanh dwoc st dung. Phan trng
dwoc thue hién trén dia PCR 96 giéng c6 01 ddi
ching &m la nwéc cat va 02 déi chirng dwong la
hén hop plasmid-wt & ty 18 100% va 0,1%.
3. Xt ly sé liéu

Nhap va phan tich sé liéu bdng phan mém
SPSS 22.0. Cac phan tich mo ta: ty I& phan
tram, gia tri trung binh va gia tri nhd nhat (min),
gia tri 1&n nhét (max), sai s6 chuan (standard
error).
4. Pao dwrc nghién ctru

Nghién clru da duwoc théng qua Hoi dong Y
dirc sb 39/BVNTW-VNCSKTE ngay 9/1/2019
theo dé tai ma sb6 108.04-2017.307 va dwoc
thwe hién theo dung cac quy dinh vé dao dirc
nghién ctru trong Y hoc. Bénh nhan dwoc cung
cap day du thong tin vé nghién ctu, dwoc bado
mat théng tin ca& nhan va ky vao phiéu déng
thuan tham gia nghién ctru.

ll. KET QUA

1. Théng tin bénh nhan va mau bénh pham
thu thap

Théng tin tdng hop vé tudi, gidi, kiéu gen
HBV, thoi gian diéu tri thubc va cac chi sé can
lam sang nhw ndng d6 men gan (ALT, AST),
HBV khang nguyén (HBeAg/ HBsAg) va tai
lwong HBV trong huyét thanh ctia bénh nhan
tham gia nghién ctru dwoc thu thap theo moé ta &
phan phuong phap va duoc tbng hop & Bang 2.

18
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Bang 2. Thong tin bénh nhan tham gia nghién ctru

Dic diém S6 lwong n (%) Min-max Trung binh
Tudi (Nam) 16 - 71 41
Nam/n 50/25 (66,7/33,3)
ALT (IU/L) 9,2 - 3034,0 350,72 + 63,97
AST (IU/L) 16,8 - 1896,0 259,21 + 47,21
HBeAg (+/-) 53/22 (70,7/29,3)
HBsAg dinh lvgong (1U/mL) 5,5 % 10°-1,7 x 10° 1,2 x 10*
Tai lwgng HBV (IU/mL) 1,4 x 10°-2,7 x 108 5,4 x 108

Kiéu gen B/C

52/23 (69,3/30,7)

Diéu tri 14n d3u (30), < 6 thang (7), 6 -12 thang (7), 13 - 24 thang

Thoi gian diéu tri TDF

(12), 25 - 36 thang (6), 37 - 48 thang (4), 49 - 60 thang (3), 61 - 72

thang (1), > 72 thang (5).

Ghi chu: Céc chir viét tat: ALT, Alanine Amino Transferase; AST, Aspartate Amino Transferase; IU,
don vj quéc té; HBeAg/HBsAg, Khéng nguyén HBV; HBsAg, HBV, hepatitis B virus.

2. Xac dinh doé nhay cua ky thuat real-time
COLD-PCR TagMan LNA probe phat hién
dot bién rtA194T

D6 nhay cua ky thuat real-time COLD-PCR
TagMan LNA probe dwoc xac dinh dwa trén bd
mau chuén 1a hdn hop plasmid mang dét bién
rtA194T va thé dai voi ty 1& mt/wt 1an lwot 1a 0%,
0,1%, 1%, 5%, 10%, 50% va 100%, qua dé mau
chuan cé ty 1é % mt/wt thAp nhat cho tin hiéu
huynh quang phan tich dwong tinh vé&i gia tri chu
ky ngudng (C) va tin hiéu huynh quang bao hoa
(Endpoint fluorescent signal-EPF) phan biét ro
rang vai tin hiéu nén thi dwoc két luan la d6 nhay
clia ky thuat.

Két qua tai Hinh 2A1 va 2B1 cho thay, dwong
biéu dién tin hiéu khuéch dai HEX (mt) clia phan
trng real-time PCR va real-time COLD-PCR vo&i
khuon la mau chuén chira dot bién voi ty 1é mt/
wt [a 5%, 10%, 50% va 100% cho dwdng cong
tin hiéu huynh quang khuéch dai rd nét (dwong
tinh) vai gia tri xac dinh cta chu ky nguwéng (C, <

13,80) va tin hiéu huynh quang bao hoa (EPF =
0,36). Trong khi do, tin hiéu huynh quang khéng
phat hién thay (dm tinh) & mau chuan kiéu dai
(0% mt/wt). Tuy nhién, véi khudn 1a mau chuén
chira dot bién véi ty 1& mt/wt thap xubng t&i 1% va
0,1%, ky thuat real-time COLD-PCR cho tin hiéu
khuéch dai dwong tinh véi gia tri C, twong rng
la 12,40 va 15,52, va gia tri EPF twong tng la
0,51 va 0,29, trong khi d6 khéng thu dworc tin hiéu
khuéch dai véi ki thuat real-time PCR. Ngoai ra,
két qua md ta tai Hinh 2B2 cho thay cé méi twong
quan tuyén tinh chat ché gitr ty 1& mt/wt (%) va gia
tri chu ky ngudng véi hé sb twong quan R2= 0,99
thé hién tai dwong chuan xay dwng véi dai mau
chuén chiva ty 1& mt/wt tr 0,1% - 100%, trong khi
dé véi dai ty 1é mt/wt (%) te 5, 10, 50 va 100%
k§ thuat real-time PCR chi thu dwoc méi twong
quan tuyén tinh véi hé sé twong quan R2 = 0,96.
Nhw vay, dé nhay cla ky thuat real-time COLD-
PCR LNA probe phat hién dét bién rtA7194T t6i wu
dworc trong nghién ctru nay la 0,1% mt/wt.
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M. A2,

y=-2,98x+15,53; R?= 0,96

b 0.1%

y=-3,38x+12,39;R*= 0,99

Hinh 2. Pwong biéu dién tin hiéu khuéch dai huynh quang HEX (bén trai) va dwong chuan
biéu dién méi twong quan giira ty 1&é mt/wt (%) va gia tri chu ky nguwdng (bén phai) ctia phan
rng real-time PCR (A) va phan trng real-time COLD-PCR (B) st dung khuén la mau chuan
chira hén hop plasmid dang thé dai va dot bién rtA194T véi ty 1é % mt/wt khac nhau
ttr 0%, 0,1%, 1%, 5%, 10%, 50% dén 100%

3. 'ng dung k§ thuat real-time COLD-PCR TagMan LNA probe trong sang loc doét bién rtA194T
trén cac mau huyét thanh bénh nhan viém gan man tinh diéu tri véi TDF

Thir nghiém &ng dung k¥ thuat real-time COLD-PCR da dwgc xay dwng trong nghién ctru nay
dé sang loc doc bién rtA194T trén 75 mau DNA tach chiét tir huyét thanh cGa bénh nhan viém gan
B man tinh diéu tri bang TDF trong dé c¢6 30 bénh nhan diéu trj 1an dau, 7 bénh nhan diéu tri dwdi 6
thang, 7 bénh nhan diéu tri ttr 6 thang dén 1 nam, 18 bénh nhan diéu tri 1 - 3 ndm va 13 bénh nhan
da diéu tri trén 3 ndm, chung t6i khdng phat hién thdy bénh nhan nao (0/75 bénh nhan) mang dot
bién rtA194T. Két qua nay ciing dwoc xac nhan lai bdng phwong phap COLD-PCR két hop véi gidi
trinh tw gen Sanger DNA sequencing cho thay vi tri G709 cuia tdng cong 75 mau déu khong bi dot
bién thanh A va vi vay cac mau nay khéng mang dot bién rtA194T. Két qua dai dién cla mot mau
nghién ctu trong sb 75 mau dwoc sang loc dwoc trinh bay & Hinh 3.
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Hinh 3. Két qua sang loc dot bién rtA194T bang ky thuat real time COLD-PCR va xac nhan
lai bang ky thuat COLD-PCR két hop giai trinh tw gen sanger DNA sequencing. A. Tin hiéu
khuéch dai (FAM-wt va HEX-mt) real-time COLD-PCR ctia bénh nhan dwoc ma héa BM11, PC
(déi chirng dwong 0,1% mt/wt), NC (dbi chirng am, 100% wt); B. Két qua COLD-PCR két hop
giai trinh tw gen sanger DNA sequencing twong trng ciia bénh nhan: vi tri nucleotide G709
(ma hoa cho Alanine194) dwoc danh dau sao*.

IV. BAN LUAN

TDF la thubc khang virus manh trong diéu tri
viém gan B man tinh (sau 1 ndm diéu tri HBV-
DNA gidm > 6 log) v&i wu diém c6 hang rao
khang thubc cao. Dot bién rfA194T trén ving
gen ma hoa cho enzyme RTase clia HBV da
dwoc bao cdo 1a co lién quan dén tinh trang
khang thubc TDF. Viéc phat hién s&m dot bién
rtA194T & cac bénh nhan chwa phoi nhiém voi
thudc hodc dang diéu tri TDF c6 du hiéu khéng
gidm tai lwong HBV-DNA hodc tang nhanh
bat thwéng gilip bac si lam sang sém cé bién
phap thay thé kip thoi va nang cao hiéu qua
didu tri. Ky thuat giai trinh tw gen Sanger DNA

sequencing dwoc coi la tiéu chuan vang trong
phat hién dot bién diém véi wu diém co kha
n&ng phan tich ddng thdi nhiéu dot bién diém
trén ving gen nhan ban, tuy nhién han ché Ién
nhat cla phwong phép thoi gian thwe hién va
phan tich két qua kéo dai 2 - 3 ngay ciing nhw
dd nhay cla ky thuat con han ché (chi co thé
phat hién alen dot bién véi ty 1& > 20%). Ky
thuat COLD-PCR cai tién gidi quyét dwoc han
ché vé do nhay (dd nhay lén t&i 5% dot bién/
quan thé), tuy nhién han ché vé thai gian thuc
hién va phan tich két quéa chwa dworc giai quyét.
Trong nghién ctru nay chung téi da xay dwng ky
thuét real-time COLD-PCR TagMan LNA probe

TCNCYH 143 (7) - 2021

21



"TAP CHI NGHIEN ClYU Y HOC

dé phat hién dac hiéu dot bién rtA194T voi d6
nhay cla ky thuat dwgc xac dinh la 0,1% mt/
wt, v&i thoi gian thwe hién va phan tich két qua
chi trong 3 gi&, phwong phap nay dé ap dung &
diéu kién cac phong xét nghiém cta Viét Nam
vi thwe hién trén thiét bj sén cé & cac khoa xét
nghiém cla bénh vién la may real time PCR.
Trong 75 mau bénh nhan viém gan B man
tinh didu tri véi TDF dworc tién hanh sang loc,
chung t6i chwa ghi nhan trwong hop bénh nhan
nao mang dot bién rtA194T. Day la théng tin
dang mirng vi két qua nay chirng té thubc TDF
van dang cé hiéu qua diéu trj rat tét cho bénh
nhan viém gan B & Viét Nam va kha nang cao
la chwa xuét hién tinh trang khang thuéc TDF
trong quan thé ngwoi Viét Nam. Trong khi do,
mot s6 nghién clru clia cac tac gia trén thé gidi
lai phat hién ty 1& dot bién rtA194T tuong dbi
cao. C6 thé ké dén la nghién ctru ctia Motahar
va cong su'', Alacam va cdng sw'? phat hién ty
|& bénh nhan mang dot bién rtA194T 1an luot la
13/64 (20,3%) va 10/318 (3,14%).

V. KET LUAN

Ky thuat real-time COLD-PCR TagMan LNA
probe c6 do nhay cao véi ty 1€ phat hién 0,1%
mt/wt, vi vy c6 tiém néng (ng dung trong viéc
sang loc sém dot bién rtA194T lién quan t6i
khang thubc TDF dé tw van va theo déi hiéu
qua viéc diéu tri thudéc TDF cho bénh nhan viém
gan B trong twong lai. Két qua nghién cu cla
chung t6i khéng nghi nhan trwdng hop bénh
nhan nao mang dot bién rtA194T cho thay
thudc TDF van c6 hiéu qua rét tét trong diéu tri
viém gan B tai Viét Nam.

L&i cam on
Nghién cu nay dwoc tai tro b&i Quy
Phét trién khoa hoc va céng nghé Québc gia

(NAFOSTED) trong dé& tai ma sé 108.04-
2017.307.
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Summary
DEVELOPMENT OF HIGHLY SENSITIVE REAL-TIME COLD-
PCR TAQMAN LNA PROBE ASSAY FOR DETECTION OF
TENOFOVIR RESISTANT RT-A194T MUTATION IN CHRONIC
HEPATITIS B

The rtA194T mutation on the gene coding for RTase of Hepatitis B Virus (HBV) has been
reported to be associated with tenofovir disoproxil fumarate (TDF)-resistance in Chronic Hepatitis
B (CHB). In this study, we successfully developed a novel real time COLD-PCR TagMan LNA probe
assay with high sensitivity of 0.1% (mutant/wild-type, mt/wt) for early detection rtA794T mutation
in TDF-experienced patients with CHB. This assay was then applied in 75 serum samples, and as
results no rtA794T mutation was found in any samples. In conclusion, the real time COLD-PCR
TagMan LNA probe assay with high sensitivity (0.1% mt/wt) and time-saving of 3 h performance
is potential for early detection of rtfA194T mutations, thereby providing a tool for consulting and
efficient follow-up the efficacy of TDF treatment regimens for chronic hepatitis B patients in future.

Keywords: HBV, rtA194T, real-time COLD-PCR, TagMan LNA probe, Tenofovir disoproxil
fumarate (TDF)
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