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Genetic change of full-length hepatitis B virus in relapséd patients with chronic -

hepatitis B after lamivudine-induced HBeAg seroconveraion
Xiu Ji Cui, Yoo-Kyung Cho, Byung-Cheol Song

Department of Internal Medicine Jeju National University School of Medicine, Jeju Korea

Even though, therapy-induced HBeAg seroconversion in patients with chronic hepatitis B virus (HBV) infection is durable in
Western patients, frequent relapse of HBV has been reported in Korea. In addition, HBV genotype C, which is prevalent in
Korea, has been reported to be associated with relapse after lamivudine—induced HBeAg seroconversion, suggesting some viral
factor might be associated with relapse after lamiuvdine-induced HBeAg sercconversion. Therefore, the goal of this study is to
analyze the genetic changes of full-length HBV in relapsed 6 patients with chronic hepatitis B after lamivuidine—induced
HBeAg seroconversion. Full-length HBV DNA sequences at baseline. at the time of HBeAg seroconversion and relapse were
analyzed, Amino acid substitutions and nucleotide changes occurred in specific regions in core protein, X protein, reverse
transcriptase, and basal core promoter (BCP). In the core protein. cP130T, cYB8G, cE180G were frequently detected. In X
protein, xK130M, xV131F were found in all six patients at any time points, In amino acids in reverse transcriptase, riK267Q
was observed in 4 patients. Mutations in the BCP occurred in all patients at baseline. At the time of HBeAg seroconversion,
BCP mutation observed in 3 patients. However. at relapse, BCP mutation observed in 4 patients. In patients with relapse after
lamivuidine—induced HBeAg seroconversion, substitution in specific amino acid and preexisting BCP mutation might contribute
to the high relapse in Korean patient with chronic hepatitis B. {J Med Life Sci 2012:9:16-22) )
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Table 1. Primers for the amplification of the full-length
HBV DNA and sequencing o

First PCR (FulHength)

Long fragment
Pl {forward: nt 1821-1841) 5 - TIT TCA CCT CTG CCT AAT CA-F
P2 (reverse: nt1823-1806) 5 -~ AAA AGT TGC ATG GTG CTG G—3
Short fragment

T71 (orward: nt 1255-1274) 5 - CCT CTG OCG ATC CAT ACT GC-3
HO24 (reverse:  nt 2048-2072) 5 -CCT GAG TGC TGT ATG GTG AGG-3

Second PCR

Pl (forward: nt 1821-1841) 5 - TIT TCA CCT CTG CCT AAT CA-3
T731 {reverse: nt 2911 - 2930} 5 — TGA TCG GGA AAG AAT CCC AG-T
P38 (forward: nt 2816-2835) 5 - GTC ACC ATA TTC TTG GGA AC-3
#352-2 (reverse: nt 658-687) 5 - GGC ACT AGT AAA CTG AGC CA-3
#52-1 (forward: nt 455—474) 5 - CAA GOGT ATG TTG CCC GIT TG-3
TT716 {reverse! nt 1575 - 1595) 5-GGT GAA GCG AAG TGC ACA CG-¥
TT13{forward: ni 1421 - 1440) 5 ~TIG TYT ACG TCC CGT CGG 063
T717 (reverse: nt 1872-1892) 5 -GCC ACC CAA GGC ACA GCT TGG-3

Sequencing PCR

Pl (nt 1821-1841)
HC11 (nt 2191-2210)
T726: (nt 2457 —2476)
PSR {nt 2816—2835)
T732 (nt 3075-3094)
#S1-1 (nt 192211}
#52-1 (nt 455-474)
T707 (nt 637 —656)
HB4F (nt 970-992)
T711 (nt 12551274}
T713 (nt 1421 - 1440}

5 - TTT TCA CCT CTG CCT AAT CA-3
5 - CAG ACA ACT ATT GIG GTT TC-3
5 - CCT TGG ACT CAT AAG GTG GG-3
5’ — GTC ACC ATA TTC TIG GGA AC-3°
5 - GTG GAG CCC T2A GGC TCA GG-3
5 - TCG TGT TAC AGG CGG GGT TT-3
5 - CAA QOT ATG TTG CCC GTT TG-3
5 - CCT ATG GGA GTG GGC CIC AG-3
5 - CCTATIGATTGGAAAGTATGTCA-S
5 - OCT CTG CCC ATC CAT ACT GC-3
5 -1TG TYT ACG TCC CGT CGG CG-3

oF 3.2Kb%] HBV DNA® & 7H2] PCR 234, BE UolA
12} PCRZ SZ3}grt. PCT 2% Ax sense primer P1(5'-
CCG GAA AGC TIG AGC TCT TCT TIT TCA CCT CTG
CCT AAT CA-3, nt 1821-1846) ¥ anti-sense P2(5'-CCG
GAA AGC TTG AGC TCT TCA AAA AGT TGC ATG GTG
CTG G-3', nt 1823-1806)2Z PCR -3 B+ sense primer
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T711(5-CCT CTG CCG ATC CAT ACT GC-3, nt 1255-
1274) 3 antisense primer HC24(5'-CCT GAG TGC TGT ATG
GTG AGG-3, nt 2048-2072)3 o143l ZHz}h 50u09PCR &
dof) ZFsle] pCRMHOE SEStgr} 50409 PCRER £
£ 10u09] HBV DNA$Z #9Y, 25unit®] Takara LA Tag
polymerase(Takara, Shiga Japan), 2.5mM%] 2}2+2] dNTP,
£ =171 0.2uMel ZH2Ye] Primer, 2 * GC Buffer(2mM MgCl2

7l g F) Seg A ggch PCR AdFEAL WA 95°C of

A 587F DNAS WAAT] b 95°CollA 12, 60°CollA 1,
7 CoA 32 T Al S A2H R 40% whEste] Akl
npRjgko g 72°CoA] 10R7E A BREElelct 1RIPCR 4AFEE
27} 22} PCRY FH o= St 479 22 Bgoz FE33
on o]E& FHYO = 1179] primerE o881 F7IME E4
£ shgh, griM eyl AbeE 11708 primer 22 4709
27} PCR 4FE-2 Gel Extraction Kit{Qiagen GmbH, Hilden,
Germanyys ARE8te] S&slglen) O A4E9 A/1HMEE AR
PRISM BigDye Terminator v1.1 Cycle Sequencing Kit
(Applied Biosystems, Foster, USAYE o] &3t 2 Hr|-gdEA
(ABI PRISM 3100 Genetic Analyzer(HITACHI, Tokyo, Japan))
& 233h primerss sequencing PCROIA AMEE primerE At
&34t '

3,2 kbd71- 9L DNASTAR2] MegAlign (Window Version
3.12; Madison, W1, USA) T2 138 o] R3] A5k},

[ - ERF R

A7 i ExE9] A BAL E 29 89Ee] Qlot
BE sixlef A Ak A HBV DNAXZL A|FE =32 €4 ALTR|
7} AbEsteet, '

opicAl ol thafet oA FstAl ek, &
3] core T £4 ¥ X ohl] B4 B 2o AFH At
(3% 1-5)
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Core protein (Total 183 aa)
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Figure 1A, Aminoacid {AA 1-90} changes in HBcAg before,
at time of HBeAg sercconverion and relapse. -

Core protein {Total 183 aa)
2--—-aa 91-183

Figure 1B, Aminoacid {AA 91-183) changes iﬁ HBcAg

before, at time of HBeAg seroconverion and relapse.

Core T} 749 ofmidt FolMz (Fig 1) 3] ohvl=it
A9 5, 13, 22, 60, 84, 88, 100120, 130, 177, 180¥lo]l 2] ol
9] gtelA ofnilAl o)zt whEtg on] £3) ofnlieAt A
<, 881, 1304, 1808 AFH o= WAsHT:

Table 1, Clinical characteristics of the study patients

At the time of

. Betore LMV After
Patierts Lab test o Heetg oo
SErOCONVersion
. HBeAg/Anti-HBe +- I+ -
?;‘:ent 1 Serum ALT (/D) 108 B 1509
Serum HEV DNA (pg/ml) 21 Not detected 18080 -
___ HBeAg/Anti-HBe - 1+ /-
ﬁg‘;“t 2 Serum ALT (UL) 91 3 o
Serum FBV DNA (pg/ml) 18 Not defected 1040
5 HBeAg/Anti-HBe +/- ' -/- +-
mg“t 3 Serum ALT (U/L) 508 R
Serum HBV DNA (pg/ml, 20760 Not detected 526.0
. HBeAg/Anti-HBs -/- - -/
fﬁ‘;“t 4 Serum ALT (TU/L) 285 53 )
Serum HBV DNA (pg/ml) 2030 Not detected 31
. HBeAg/Anti-HBe +- -+ I+
i;‘;;“t % Senum ALT (U/L) 112 n
Serum HBV DNA (pg/mL) 14800 Not detected 114.0
_ HBeAg/Anti-HBe +- i+ i+
i;;‘i“h § Serum ALT (U/D) “908 39 121

Serum HBV DNA (pg/ml) 2707 Not detacted 7.0

X o) 2elojdl ¢r|Ad 58, 364, 414 2 o)Ak
Aol A otm)iedl Wolrh TRAEYCHTIY 2). 53, THHIEGE
2T o] ok e transactivation domaingl 738 of
o)At 59, 94, 118, 124, 127, 130,131 ¥ o}m)iAl 2o o9
al4e] gatolA oto|Al Helrt 9l9len E3] 130, 1319 of
TieAl B9l Hg BE Fatol wHol7} WYARELGICT
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X protein (tatat 154 aa)
Negative Regulatory Domain (aa 1-49)

Figure 2A. Amino acid (AA 1-49) changes in HBxAg
before, at time of HBeAg seroconverion and relapse.

X protein
Transactivation (Coactivation) Domain {aa 50-154}

= L] ™ » ] 109 " b Y
GAHLELRGLP VCAFSIAORS ALRFTSARRM ETTVNAMIVL PRVLHRRTLG LSAMITTDLE AYFKDGLFK DWEFLGEERL KVPABOCRH KLYCSI

Figure 2B, Amino acid (AA 50-154) changes in HBxAg
before, at time of HBeAg seroconverion and relapse,

PreS1 GHI| 31919) A9 ojulmale] ol F5A| WA
@oron 108 opuleit A|E o]9]o] Rejof 21 ol4fe] Al
A oAt wol7h WAR 9= Gigich PreS2 WHRQl
7% ol Al M 120%0] 392 gHellA ®le)7t =i
(19 3). -

Pre 31 protein (aa 1-60)

Figure 3A. Amino acid {AA 1-60} changes in preS1 before,
at time of HBeAg seroconverion and relapse. ...

Pre 51 protein {aa 61-119)

" n w 100 " Al
GAFGPRFTFR HGGLLAWSP) AGILTIVRA AFPPASTHRG SGROFTASF RLRDSHROA

Peinpms

Figure 3B. Amino acid (AA 61-119) changes in preS1
before, at time of HBeAg seroconverion and relapse.

Pre S2 protein {aa 120-174)

Figure 3C. Amino acid (AA 120-174) changes in preS?2
before, at time of HBeAg seroconveﬁon and relapse.

S T R0l HS 23 ol oM ofelwat Aol 3

glo] REANGE H9= 3, 6, 11, 40, 67, 126, 177, 186¥H0lA] 2l
4= Qg (2 4.

HBs protein (Total 4C0 aa)
1—-- Surface protein {aa 1-88)

L) ] ] n L} 3 © B " "

LRRFIFLF LLLELIFLLY

Figure 4A. Amino acid (AA 1-99) changes in S before, at
time of HBeAg seroconverion and relapse,
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HBs protein {Total 400 az)
2—Surfaca proteln (aa 100-150)

" e ™ ™ 1o "o

UDYOGMEAY CRLLPOTSTT STGRCKICTI FADGTSHFFY GECTRPSOUN CICRIPEEW AFAR

Figure 4B. Amino acid (AA 100-160) changes in S before,
at time of HBeAg seroconverion and relapse.
LMV, lamivudine

HEs protein (Total 400 aa)
3—Surface protein (aa 161-226)

o e ] ™ - 28 e ]

FLWEWA BVRFEWLELL YPRVWEAOL EPFTVWILSY W LEMAMGRELY amSMFLALL MFFCLYAL
",

Revarse Transcriptase domain [Total 344 aa)

2{aa B5-174} ~

- " 2L 1 " . " 1

PAAMPHLVG WLLYRTFGRR LHLYSHPIL GFRYIPGUG

Figure 5B, Amino acid (AA 95-174) changes in reverse
transcriptase hbefore, at time of HBeAg seroconverion and
relapse.

° Reverse Transcriptase domain (Total 344 aa)

3- (aa 175-265)

AL L 204 214 b ™4 W E 24

LEMFLLAGRT BAICSVRAA FPHOLAFSTM DOVVLGAKSY QHLESUFTS! THFLLELGM LNPNKTKRWG YSLWFMIYA GAWGTLPOEH

Figure 4C. Amino acid (AA 164-226) changes in S before,

at time of HBeAg seroconverion and relapse.

CEEAL FEES BRoAs 6HolA] 45, 139 3%, 559 O

o, 1099 2%, 1049 47, 225%c] 4HollA Helst EHFgR
e Ry Wz dite] ¢l 1204590l 2w ] EAbelA U
A wo|7l qlqich. 267wl 4me] FAlelA o7k glen
318He] 2ol A ofulicAtel A|gte] IITH 1Y 5).

Reverse Transcriptase domein (Tolal 344 aa)

1-{sa 1-84)

Figure 5A. Amino acid (AA 1-94) changes in reverse
transcriptase before, at time of HBeAg sercconverion and relapse.

Figure 5C. Amino acid (AA 175-265) changes in reverse
transcriptase before, at time of HBeAg seroconverion and
relapse.

Reverse Transcriptase domain (Total 344 aa)

4-{aa 266-344)

Figure 5D. Amino acid (AA 266-344) changes in reverse

transcriptase before, at time of HBeAg seroconverion and
relapse.
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Yol I A= ez Azgd, Jeu} A EolM &
8| wAEUE (cP130T, ¢Y88G, cB180G. xK130M, xV131F,
rtK267Q) olu)At Ago] AttollA old L AU=REe £
AT BAE P oz ¥ ot ofnjicit Ajgho] oH
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TE UpE A AU 4 gigdch AE Hol BCPRIZt
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