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Dat van de:

Mic du chuong trinh tiém ngira vi rat viém gan B (HBV) da lam giam dang ké ty 1 bénh
viém gan do vi rat B, nhung HBV van con 1 mot “tén sat nhan gidu mat” vi déi khi triéu
chting ctia bénh rat mo hd 1am cho ta 1am tuong véi mot trudng hop rdi loan tiéu hoa hay gap,
va da s truong hop khong co triéu ching 14m sang ¢ nhitng truong hop viém gan vi rat B
man tinh ma chi cé xét nghi€ém mau chung ta moi chan doan dugc bénh. Do do, vai trod cua xét
nghiém trong chan doan viém gan do vi rat B giit mot vai tro cuc ky quan trong. C6 nhiéu loai
xét nghiém khéac nhau dugc sir dung trong chan doan viém gan virus HBV, mdi loai c6 mot y
nghia khéac nhau tuy vao tung giai doan cua bénh ma nguodi bac si s€ lua chon xét nghiém
thich hop.

C6 5 xét nghiém hay dugc ding trong chin doan, danh gia vi rit viém gan siéu vi B
trude day 1a HBsAg, AntiHBs, HBeAg, AntiHBe, AntiHBc IgM va AntiHBc IgG. Cac xét
nghiém nay 14 nhitng xét nghiém co ban, dung phuong phap mién dich dé phat hién nhung
van c6 mot s6 han ché.

Vao nhimng nam cudi thé ky 20, k¥ thuat sinh hoc phan tir ra doi va c¢6 toc do phat
trién nhanh chong, dac bi¢t 1a ki thuat PCR ma dién hinh 1a Real-time PCR d3 mé ra mot ky
nguyén moi vé chan doan gen nén chiing ta da c6 thé chan doan dugc vi rat viém gan B & mirc
d6 phan tir (D6 1a cac xét nghiém phan tich trén phan tir di truyén cuia HBV 1a DNA). Nho g
dung céc k¥ thuat vé& phan tich DNA ctia HBV ma chung ta c6 thé giai quyét duoc cac han ché
ctia cac ky thuat mién dich kinh dién ciing nhu phan tich DNA vi rat giup ching ta c6 nhiing co
s¢ danh gié tinh trang bénh, kha nang dién tién cta bénh, theo doi diéu tri bénh va lua chon
phuong thudc diéu tri thich hop.



L TONG QUAN VE PE TAIL

I.1  Tong quan vé virus HBV:

HBV thugc loai siéu vi trung (hay virus): Nhom VII (dsDNA-RT) Ho (familia):
Hepadnaviridae. Chi (genus): Orthohepadnavirus. Loai (species): viém gan B. C6 kha ning ton

tai cao. HBV bén vitng v&i nhiét do :100 do C virut séng duoc 30', & -20 d6 C sdng tdi 20
nam, HBV khang ete (eter), nhung bat hoat trong formalin(fécmon).

CAu tao cua virus HBV ciing giéng dai da s6 cac virus khac. Chung c6 16p vo ngoai
bang protein, ¢6 chira trén bé mat nhiéu khang nguyén HBs, va ciu trac DNA bén trong. HBV
1a chiing virus duy nhit c¢6 cu trac DNA c6 kha ning 13y truyén qua duong mau.
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H1.1 Cdu triic cia virus HBv. Chuéi DNA, Protein nhdn HBc, Protein bé mat HBs (phai)

CAiu trac DNA cuia virus HBV 1a mot chudi DNA c¢6 phan gap d6i khoang 3,2 kbp.
Chtra cac gene can thiét cho qua trinh xdm nhap, sinh san cling nhu giy bénh. DNA ciia BBV
c6 kha nang bi dot bién cao khi lam dung thudc diéu tri, gy nén chimg khang thudc & nguoi
bénh man tinh.
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H1.2 Cau triic b gene ciia virus HBV

Co ché xam nhap va nhan ban: virus HBV s& bam trén té bao chi thong qua mot
thy thé trén mang té bao. Sau d6 bom DNA vio trong té bao chat. Tiép d6, DNA cua virus sé& di
chuyén vao nhan cia té bao chu, sau d6 nhan 1én. Tiép tuc qua trinh 14 sy phién ma ra mRNA.
mRNA s& di ra ngoai té bao chat, tién hanh tong hop céac protein can thiét cho su tao thanh virus
m&i. Sau d6 viruse s& thoat ra ngoai té bao va tiép tuc chu trinh méi.
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H1.3 Co ché xdm nhdp va nhén ban ciia HBV

12 Tong quan vé ki thuit Real Time PCR:




[.2.1 Dinh nghia:

Real Time PCR (RT PCR) la mot ki thuat diung dé dinh luong su tich liy
DNA ngay khi phan mg khuéch dai dang xay ra.

1.2.2 Nguvén li hoat dong:

RT PCR c¢6 kha nang dinh lugng la nho st dung mdt loai phan tir phat huynh
quang c6 tén goi 1 Probe. Probe 1a mot doan DNA c6 gin phan tir phat huynh quang. May luan
nhi¢t c6 trang bi mot by phan dac biét c6 kha nang nhan biét va do luong cac tin hi¢u huynh
quang. Tin hi¢u huynh quang dugc do luong va dugc phan tich, tr d6 phan anh dugc lugng
DNA trong mdi chu ky.

H1.4 Mdy Real Time PCR

13 Thudc diéu tri Lamivudine:( tén biét duoc Zeffix )

(4-amino-1-[(2R,55)-2-(hydroxymethyl)-1,3-oxathiolan-5-yl]-1,2-dihydropyrimidin-2-one).
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H1.5 Céng thitc cdu tao ciia Lamivudine. H1.6 Céng thirc cdu tao 3D ciia Lamivudine.

Lamivudine thuéc nhom thude Nucleosides analogues tirc 1a nhém c6 cau tric twong
tu tuong ty Purine hay pyrimidine, né 1am ngin chin qua trinh tong hop DNA cua virus bang
cach gin két vao DNA polymerase cta Virus. Thudc rat an toan , d& dung nap va it hai cho té
bao. Tuy nhién kha ning 1am mat cccDNA thi khong bén viing , vi vy phai duy tri thudc trong
thoi gian dai.

Co ché tac dong: Co ché tac dong chil yéu ciia Lamivudine bao gom sur e ché tong
hop DNA virus. Tac dong nay xay ra cht yéu qua sy két hop vao HBV DNA vira méi tong hop,
giy két thuc chudi tién trinh tong hop. Su e ché tuong tranh trén DNA polymerase ma hoa
DHBV ciing di duoc ching minh. Lamivudine 1a mot chit ¢rc ché canh tranh yéu trén DNA
polymerase cua té bio ngudi bénh va khong lam két thuc chudi tong hop DNA cua té bao ngudi
bénh. Lamivudine khong trc ché truc tiép su tong hop protein cta virus, tuy nhién viéc giam
tong hop protein virus 1a hau qua cua sy @e ché tong hop DNA virus. Nhit quan voi co ché nay,
viéc giam HBeAg va HBsAg trong huyét thanh ¢ bénh nhan xay ra cham hon nhiéu so v6i giam
virus trong mau.( HbeAg: khang nguyén ndi sinh néu cé trong mau bénh nhan dang c6 kha ning
lay rat cao. HbsAg: khang nguyén bé mit thudc 16p vo ctia HBV - dung trong xét nghiém mau
dé biét co HBV trong co thé).

Zeffix can ¢ su phosphoryl hoa ndi bao dé thé hién tac dong khang virus. Vi vay,
kha nang khang virus cua no lién hé chidt ché vai ham lugng Zeffix triphosphate san sinh trong
té bao nhiém HBV. Khi & trong cic lympho bio méau ngoai vi, Zeffix dugc phosphoryl hoa
thanh dan xuat 5'-triphosphate & cac té bao.

L4 Nguyén nhéin hién twong khang thudc Lamivudine:

Vi¢e lam dung thude diéu tri, cling nhu viéc str dung thude 1au dai & cac bénh nhan
viém gan mén tinh giy ra hién tugng khang thudc ¢ virus HBV. Pay 1a mot hién tugng nguy



hiém, 1am giam tac dung cua thubc, dong thoi kéo dai thoi gian didu tri c6 thé gdy nhiéu bién
chung nguy hiém.

Su khang thudc chu yéu 1a do dot bién diém giy nén. Do 1a sy thay thé mot acid
amin nao d6 & vi tri codon trén chudi DNA. Nguoi ta di xac dinh dugc cac dot bién diém sau:

» Tu leucin thanh methionin & codon 180 (rtL 180M).
» Tu methionin thanh valine hodc isoleucine & codon 204 (rtM 204V, rtM 2041)

Tir nhitng dot bién diém nay ngudi ta phan ra 1am ba nhom virus khang thudc:

> 1tM 204V két hop véi rtL 180M.
> rtL 2041
> 1tM 2041 va rtL 180M.,

PCR [the204 PCR

primerI rL180 YM D D lprimer
—————————— CCGTTTCTCCTGGCTCAG ----------TTTCAGTTATATGGATGATGT ----------
L180M  SrTTh—TTT IITTTTTTT8 WT

“TTRCTTTTI8®  M204V

||||||;|||5 M204|

H1.7 Cdc dét bién diém xdy ra gdy nén hién twong khing thuéc Lamivudine.

Identified Mutations Associated With Drug Resistance

GWGLSPFLLA WMDD

ol YMDD mutations
1. Allen et al. Hepatology. 1998; 2 6T70-1677. 2. Gish et al. J Hepatol.
200543 :680-66.
3. Qi et al. Jd Hepatol. 2004;:40(Suppl 1):20-21. 4. Tenney et al. AAC.

2004:48:3498-3507. 5. Lai et al. Gastroenterology. 2005;129:528-536. 6.
Sheldon et al. Antivir Ther. 2005;10:727-734.

H1.8 Tong hop cdc dang dét bién trén virus HBV
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H1.9 Biéu do thé hién su khang thuoc o mot bénh nhan sw dung Lamivudine va ETV

II. Nguyén Iy va phuong phap:

1.1 Nguyén ly chung:

Str dung céc probe co6 trinh tu két dinh dic hiéu véi cac doan chua cac dot bién
ké trén. Khi vao chu trinh nhiét, cac doan nay s€ dugc nhan 1én, cac displacing probe sé gén két
dic hiéu vao doan DNA can phan tich, tin hiéu huynh quang s& dugc phat ra va duoc ghi nhan
lai bang may huynh quang. Tir d6 xac dinh duoc c6 hay khong cé su khang thude trong mau
duoc phan tich.

11.2 Phwong phap thwe hién:

I1.2.1 Probe:

Probe dugc st dung ¢ day la Displacing probe. La mot mach doi
oligonucleotic ¢6 trinh tu dic hiéu. Mot mach mang chat phat huynh quang ¢ dau 5°, mot mach
mang chat nhan ¢ dau 3. Thong thuong mach mang chat phat huynh quang s& dai hon so véi
mach mang chit nhan. Khi & trang thai bat cap voi nhau, chét hép thu s& lién két véi chét nhan,
khi d6 tin hiéu huynh quang bi hap thu boi chit phat huynh quanhdp thu, nén ta khong nhan
duoc tin hiéu huynh quang.



Trong budc bat cip, mach ngin cua probe sé& dugc tach ra, mach dai s& dugc
gan vao trinh ty dich trén chudi DNA mau. Va tin hiéu huynh quang dugc phét ra. Luong tin
hiéu huynh quang nhan duoc s€ ti 1¢ thuan voi ) luong trinh tu dic c6 trong mau.

Homozygous wild-type Heterozygote Homozygous mutant

- # e:_
Fluorescent e — - i
cross-annealing

-—
Non-fluorescent e
self-annealing =

H Displacing Probe.

Displacing Probe st dung trong trudong hop nay duoc danh ddu bang nhitng
chat nhan huynh quang khac nhau twong tng cho mdi dot bién can nhan dién. O day st dung
céc chat danh dau huynh quang sau day:

e WT(wild type) dugc danh déu bing 6-carboxyfluorescein (FAM).

e M204V, M204I(dang dot bién) dugc danh dau bang 6-carboxy-2*,4,4%,54,7,7*-
hexachlorofluorescein (HEX).
e L180M(dang dot bién) dugc danh diu bang carboxy-X-rhodamine (ROX).

Probe nay duoc str dung dong thoi véi 2 primer khac. 2 primer nay dam trach
nhiém vu kéo dai doan DNA cho t6i khi cac probe bét cap vao chudi muc tiéu.

Céu trac ciing nhu trinh ty cia cac loai displacing probe dugc thé hién ¢ hinh

dudi day.
The sequences of the primer, probes, and oligonucleotides used for YMDD analysis
Primers, probes, and oligonucleotides Sequence?
Primers used for real-time PCR analysis ,

PF 5*.CCTGTATTCCCATCCCATCATCT-3*

PR 5 TTGGTAACAGCGGCATAAAGGGACTC-3
Primers used for DNA sequencing

PSFW S“TTCTTGTTGGTTCTTCTGGAC-3*

PSRV 5 TTGGTAACAGCGGCATAAAGGGACTC-3'
Probes

5 -FAM- I AACT -PO, -3
WT 37 -mscm-mm ii .@-5'




5 - HEX- - PO, -3
TR
3¢ -DABCYL- -5¢

o Bt v o

3’ -DABCYL- -5¢

Oligonucleotides

WT 5* GGCTTTCAGTTATATGGATGATGTGGTTTTGG-3*
M204V 5% GGCTTTCAGTTATGTGGATGATGTGGTTTTGG-3*
M2041 5% GGCTTTCAGTTATATTGATGATGTGGTTTTGG-3*
L180M 5. TAAACTGAGCCATGAGAAACGGACT-3*

180T 5*- TAAACTGAGCCAAGAGAAACGGACT-3*

180C 5. TAAACTGAGCCAGGAGAAACGGACT-3*

a Blocked bases

denote mutation sites.

11.2.2 Qua trinh thuc hién:

11.2.2.1 Ly trich DNA tr mau:

Mau huyét thanh sau khi dugc thu vé, nguoi ta 1y 50ul dem di ly
trich va dinh lugng DNA cua virus bfmg HBV PCR-Fluorescence Test Kit (Talent Biotech,

Xiamen, China). Sau d6 nguoi ta s& thu hdi lwong DNA di ly trich va cho vao 50ul elution
buffer.

11.2.2.2 Khuéch dai mau:

La mot bude vo cung quan trong quyét dinh sy chinh xéac ctia viée
chan doan. S¢ di ¢6 budc nay dé khac phuc han ché vé ngudng phét hién ciia ki thuat chan
doan. Néu lugng DNA trong mau thip dudi ngudng phat hién thi s& cho ra két qua 4m tinh gia.
Vi vay viéc khuéch dai mau s& gitp viéc phat hién duoc chinh xac va dé dang hon.

Qui trinh thyc hién:

Lay 25u1 dung dich buffer da chira mau (khoang 5ul DNA mau)
tron véi 0,04 uM forward primer (Pf,bang trén), 0,4uM reverse primer (PR, bang trén), Va



4,0mM MgCl, trong mot PCR master mix bao g6m 10mM Tris-HCI pH 8,6, 50mM KClI, 3,0 U
Taq DNA polymerase, 600uM dNTPs.

Chu trinh nhiét st dung la:
>  Khoi dong chu trinh bang cach nang nhiét do 1én 95°C trong 3 phiit.

> 10 chu trinh trude khi khuéch dai ding 94°C trong 10s, 55°C trong 20s, 72°C 20s
» 30 chu trinh tuong tuy nhu trén.

11.2.2.3 Str dung Real-time PCR dé x4c dinh hién twong khang thudc:

Sau budc khuéch dai mau ta tiép tuc qua trinh chay Real-time
PCR dé xac dinh mam bénh. Tir mau dd khuéch dai thém vao 0,5uM mdi loai probe (WT,
M204V, M2041, L180M), 0,1 uM forward primer, 0,1uM reverse primer, 800uM dNTPs va
lam twong t nhu budc khuéch dai mau. Sau khi chay tiép 40 chu trinh gidng nhu trén.

Tiép theo tdi qua trinh nhan tin hiéu huynh quang, qua 4 bude:

»  Babudc dau dugce thuc hién : 94°C 10s => 55°C 20s => 72°C 20s
>  Budc thtr 4 bat dau tir 39°C giam xudng 34° véi tc d6 giam nhiét 1a 0,3°C/s, va ngimg
& 34°C trong 18s. Luc nay ta tién hanh do huynh quang phat ra.

S& di phai dwa vé 34°C vi huynh quang do duogc tot nhat & 34°C (
d6i v6i nhirg chét 1am tin hiéu huynh quang trong truong hop nay). Tir d6 ta thu duoc biéu do
phat huynh quang cta 4 loai probe ké trén. Tir d6 c¢6 thé xac dinh dugec mau d6 co chira virus
HBYV khéng lai Lamivudine hay khong.

So db tong quan cac budc cta chu trinh Real-time PCR nay:
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50u1 Mau

A

Ly trich trong HBV PCR-
Fluorescence Test Kit

A

Thu hdi bang 50ul elution
buffer

Thém vao:
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0,04 uM forward primer,
0,4uM reverse primer,
4,0mM MgCl,,

10mM Tris-HCI pH 8,6,
50mM KCl,

3,0 U Taq DNA polymerase,
600uM dNTPs

<
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A

Lay ra 25ul

A

Chay PCR dé khuéch dai miu trong
30 chu trinh

> 0,5uM mbi loai probe
(WT, M204V, M204I,
L180M)
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A

Chay RT PCR trong 40 chu trinh.

» 0,1 uM forward primer
> 0,1uM reverse primer
» 800uM dNTPs

Thu két

qua

A

Xur 1y két qua




I1.2.3 Két qua:

Sau khi chay PCR va thu nhén tin hi¢u huynh quang va xur ly tin hiéu thu
dugc ta ¢6 thé nhan duoc cac két qua nhu sau:
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H. Real-time PCR results obtained from five representative HBV sequences. (4) Wild-type; (B) rtM204V/rtM2041; (C)
wild-type and rtM204V/rtM2041 mixture; (D) rtM204V/rtM2041 and rtL180M mixture; (E) wild-type, rtM204V/rtM2041, and
rtL180M mixture. The fluorescence of each probe is indicated as follows: FAM (closed circles), HEX (open circles), ROX
(closed triangles).

O hinh A 1a két qua thu duoc chi v6i loai WT khong c6 dot bién. Tiép
theo, & hinh B chi c6 dot bién & condon 204, twong tu ¢ hinh C ¢6 ching dot bién & condon 204
va chung khong dot bién, hinh D chua ca 2 loai dot bién. Hinh E c6 ca WT va 2 loai dot bién.



I1II. Ung dung thue té va wu nhuoc diém ciia phwong phap:

11.1 Ung dung thue tién:

Hi¢n nay phuong phép Real-Time PCR da va dang dugc ap dung rong rai
trong viéc chan doan nhiéu bénh lién quan tdi virus noi chung va bénh viém gan B néi riéng.
Pac biét la cac bénh vién tuyén dau ¢ nudc ta déu da trang bi va thuc hién rit nhiéu xét nghiém
cho bénh nhan mic phai Virus HBV.

Viéc str dung Realtime PCR ¢6 thé phat hién nhitng dot bién nguy hiém(dic
biét 1a dot bién diém) co thé gay ra nhitng hau qua nghiém trong cho ngudi bénh. T d6 bac si
c6 thé dua ra nhiing liéu phap tri li¢u dé co thé ciru duge nguodi bénh.

Ngoai viéc sir dung cho HBV ra, Real time PCR con co thé st dung cho rat
nhiéu loai virus hay vi khuan gay bénh khac nhu virus gay viém gan C, D, vi khuan lao... Bén
canh kha ning xac dinh d6t bién diém RT PCR con c6 kha ning dinh luong gitp cho bac si co
cai nhin téng quan vé tinh trang bénh ctuia bénh nhan, tir d6 dua ra phuong phép tri li¢u thich
hop.

111.2 Uu nhwoc diém ciia phwong phap:

I11.2.1 Uu diém:

C6 thé x4c dinh chinh xac cac dot bién diém xay ra.

Co thé gitup xac dinh tinh trang bénh bﬁng kha nang dinh lugng.

D@ thuc hién, gia thanh kha ré (khoang 300.000-400.000/ 1an chay).
Do nhay cao.

D0 chinh xac cao.

Thich hop cho ca viée st dung cho chan doan ban dau trudc khi ap
dung cac phuong phap chin doan khac.

C6 thé ap dung rong rii cho nhiéu chung virus, vi khuan, ndm....

Va dac biét co6 kha nang multidetection, phat hién nhiéu dot bién xay
ra trong cting mot lan chay.

VVVVYY
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[11.2.2 Nhuoc diém:



> Néu mau c6 néng do qué thap, khi str dung phuong phap nay sé cho
két qua sai 1éch, do vy can phai qua mot bude trung gian 1a khuéch
dai mau.

> Phuong phap ndy van con gip phai van dé cac probe bat cap khong
dac hiéu, gy sai I¢ch trong mdt s6 xét nghiém. Tuy nhién ti 1¢ nay rat
thp (dudi 0,8%).

» Kho khéan trong viéc thiét ké cac probe déc hiéu dé han ché sy bt cap
sai noi trén.

IV. Tong két lai:

Hién tugng khang thudc cua virus HBV 1a do cac dot bién diém tai cac codon
180 va 204. Loai dot bién ¢ day 1a dot bién thay thé.

Ki thuat phat hién duoc tng dung & day la Real-time PCR sir dung Displacing
Probe. Va n6 da chung to duoc hiéu qua cua minh. Pay la mot trong nhitng phuong phap phat
hién dang duoc ap dung rong rai trén thé giéi ciing nhu ¢ Viét Nam.

Su ra doi ctia phuong phap nay da gitp hang triéu nguoi dang méic phai can bénh
nay co thé tim ra dwoc nhimng phuong phap diéu tri téi wu hon. Va goép phan day lui cin bénh
nay. Ngoai ra, RT PCR con dugc p dung rong rii cho nhiéu linh vyc, nhiéu dbi tuong khac.

Chinh vi vay, viéc ap dung n6 1a diéu vo cung can thiét, nhat 1a trong viéc chan
doan cac b¢nh lién quan té1 virus, vi khuén, nim... Tuy nhién, du ki thuat c6 tién tién téi dau
cling khong tranh khoi nhitng kho khan va tré ngai can phai giai quyét. Vi thé, can phai ¢
nhitng nghién ctru ki ludng hon dé giai quyét nhitng bat cap nay.

TAI LIEU THAM KHAO:

1.Aberle SW, Kletzmayr J, Watschinger B, Schmied B, Vetter N, Puchhammer- Stockl E.
Comparison of sequence analysis and the INNO-LiPA HBV DR line probe assay for detection
of lamivudine-resistant hepatitis B virus strains in patients under various clinical
conditions. J Clin Microbiol
2001;39:1972—4.



2.Allen MI, Deslauriers M, Andrews CW, Tipples GA, Walters KA, Tyrrell
DL, et al. Identification and characterization of mutations in hepatitis B

virus resistant to lamivudine. Lamivudine Clinical Investigation Group. Hepatology
1998;27:1670-7.

3.Allen MI, Gauthier J, DesLauriers M, Bourne EJ, Carrick KM, Baldanti F, et al. Two
sensitive PCR-based methods for detection of hepatitis B virus variants associated with
reduced susceptibility to lamivudine. J Clin Microbiol 1999;37:3338—47.

4.Bozdayi AM, Uzunalimoglu O, Turkyilmaz AR, Aslan N, Sezgin O, Sahin T, et al. YSDD:
a novel mutation in HBV DNA polymerase confers clinical resistance to lamivudine. J
Viral Hepatitis 2003;10:
256-065.

5.Chayama K, Suzuki Y, Kobayashi M, Kobayashi M, Tsubota A, Hashimoto M, et al.
Emergence and takeover of YMDD motif mutant hepatitis B virus during long-term

lamivudine therapy and re-takeover by wild type after cessation of therapy. Hepatology
1998;27:1711-6.

6.Cheng J, Zhang Y, Li Q. Real-time PCR genotyping using displacing probes.
Nucleic Acids Res 2004;32:e61.

7.Geng H, Hua B, Wang H, Cao Y, Sun Y, Yu A. Dual-probe assay for detection of lamivudine-
resistance hepatitis B virus by real-time PCR. J Virol Methods 2006;132:25-31.

8.Jang H, Cho M, Heo J, Kim H, Jun H, Shin W, et al. Oligonucleotide chip for detection of
Lamivudine-resistant hepatitis B virus. J Clin Microbiol
2004,42:4181-8.

9.Li Q, Luan G, Guo Q, Liang J. A new class of homogeneous nucleic acid probes based on
specific displacement hybridization. Nucleic Acids Res
2002;30:e5.

10.Lok AS, Zoulim F, Locarnini S, Mangia A, Niro G, Decraemer H, et al.
Monitoring drug resistance in chronic hepatitis B virus (HBV)-infected patients during
lamivudine therapy: evaluation of performance of INNO- LiPA HBV DR assay. J Clin
Microbiol 2002;40:3729-34.

11.Pas SD, de Man RA, Fries E, Osterhaus AD, Niesters HG. The dynamics of mutations in
the YMDD motif of the hepatitis B virus polymerase gene during and after lamivudine
treatment as determined by reverse hybridisation. J Clin Virol 2002;25:63—71.



12.Pillay D, Bartholomeusz A, Cane PA, Mutimer D, Schinazi RF, Locarnini SA. Mutations in
the hepatitis B virus DNA polymerase associated with antiviral resistance. Int Antiviral News
1998:167-9.

13.Punia P, Cane P, Teo CG, Saunders N. Quantitation of hepatitis B lamivudine resistant

mutants by real-time amplification refractory mutation system PCR. J Hepatol 2004;40:986—
92.

14.Sasaki T, Tahira T, Suzuki A, Higasa K, Kukita Y, Bba S, et al. Precise estimation of allele
frequencies of single-nucleotide polymorphisms by a quantitative SSCP analysis of pooled
DNA. Am J Hum Genet
2001,;68:214-8.

15.Schuurman R, Demeter L, Reichelderfer P, Tijnagel J, de Groot T, Boucher C.
Worldwide evaluation of DNA sequencing approaches for identification of drug resistance
mutations in the human immunodeficiency virus type
1 reverse transcriptase. J Clin Microbiol 1999;37:2291-6.

16.Syvanen AC. Accessing genetic variation: genotyping single nucleotide polymorphisms. Nat

Rev Genet 2001;2:930—42.

17.Tsuchihashi Z, Dracopoly NC. Progress in high throughput SNP genotyping methods.
Pharmacogenomics J 2002;2:103—10.

18.Wightman F, Walters T, Ayres A, Bowden S, Bartholomeusz A, Lau D, et al
Comparison of sequence analysis and a novel discrim- inatory real-time PCR assay for

detection and quantification of Lamivudine-resistant hepatitis B virus strains. J Clin
Microbiol 2004,42: 3809—12.

19.Whalley SA, Brown D, Teo CG, Dusheiko GM, Saunders NA. Moni- toring the emergence of
hepatitis B virus polymerase gene variants during lamivudine therapy using the
LightCycler. J Clin Microbiol
2001;39:1456-9.

20.Wolford JK, Blunt D, Ballecer C, Prochazka M. High-throughput SNP detec- tion by using
DNA pooling and denaturing high performance liquid chromatography (DHPLC). Hum
Genet 2000;107:483—7.






