f 7 OCT 2003 -1 VIRAL VARI ANTS FI ELD OF THE | NVENTI ON 5 The present
invention relates generally to viral variants exhibiting reduced
sensitivity to particular agents and/or reduced interactivityywjth 2003

i mrunol ogi cal reagents. More particularly, the present invention is
directed to hepatitis B virus variants exhibiting conplete or partial

"~ resistance to nucl eosi de anal ogues and/or reduced interactivity with _
antibodies to viral surface conponents including reduced sensitivity. The
present invention further contenplates assays 10 for detecting such viral
variants which assays are useful in nonitoring anti-viral therapeutic

regi mes and in devel opi ng newg§a o] T4accines directed against viral
agents and in particular hepatitis B virus variants. BACKGROUND OF THE

| NVENTI ON 15 Bi bl i ographic details of the publications nunerically referred
to i i ci.fi I re collected at the end of the description.
Specﬁpﬁgdiﬁﬁgﬁﬂkig&?ﬁkgﬁfﬁﬂino aci d sequence are represented herein as
"XaalnXaa2" where Xaal is the original am no acid residue before nutation,
nis the residue nunber and Xaa2 is the nutant am no acid. The
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pr oposi t‘l‘i‘i%g t hat . nucl eosi de anal ogues could act as effective anti-viral
agentp geisd} ViR YaBdtsde anal ogues currently being tested
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Bibliographic details of the publications numerically referred to in this specification are

collected at the end of the description.

Spectfic mutations in an amino acid sequence are represented herein as “XaanXaa," where Xaa,

is the original amino acid residue before mutation, n is the residue number and Xaa, is the

mutant amino acid. The abbreviation "Xaa" may be the three letter or single letter (i.e. "X")
code. The amino acid residues for Hepatitis B virus DNA polymerase are numbered with the

- 1esidue methionine in the motif Tyr Met Asp Asp (YMDD) being residue number 550.

25 Hepatitis B virus (HBV) can cause debilitating disease conditions and can lead to acute liver
failure. HBV is a DNA virus which replicates viz an RNA intermediate and utilizes reverse
transcription in its replication strategy (1). The HBV genome is of a complex nature having a
partially double stranded DNA structure with overlapping open reading frames encoding

surface, core, polymerase and X genes. The complex nature of the HBV genome is represented

30 in Figure 1.




are penciclovir and its oral formfanticlovir (2, 3, 4, 5), |amvudine
(6,7). Adefovir has been shown to have effective anti-HBV activity in
vitro. Generally, such nucleotide analogues are 5 used in ¢8i gottpmn with
Hepatitis B i nmunogl obulin (HBIG therapy- There is potential for Such
agents to be used in the treatnent of chronic HBV infection. Penciclovir
~has been shown to have potent inhibitory activity against duck HBV DNA
synthesis in vitro and has been shown to inhibit HBV DNA

pol ymer ase-reverse transcriptase activity in 10 vitro (8,9). Simlarly,

oral famciclovir has been denonstrated to inhibit intra-hepatic
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pre-OLT. This may be due to patients not netabolising fanticlovir or

patients infected with a fanciclovir-resistant HBV variant. |In accordance
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vaccines. In addition, since the HBV genone conprises a series of
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r eadi n? frame can affect translation products in another open reading

frame.(Jlh further accordance with the present invention, the inventors have

observed r 7 OC T 2003 -3 nutations which reduce the interactivity of

i mmunol ogi cal reagents, such as antibodies and inmune cells, to viral
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control severe post-OLT recurrence of HBV infection (12). Long term therapy is mandatory

where patients are immunosuppressed and the rate of HBV replication 1s very high. However,
under such conditions, as with any long term chemotherapy of infectious agents, there 1s a

potential for development of resistance or reduced sensitivity to the therapeutic agents

employed. In addition, some patients do not respond to famciclovir pre-OLT. This may be due
to patients not metabolising famciclovir or patients infected with a famciclovir-resistant HBV

variant.

In accordance with the present invention, the inventors have identified variants of HBYV with
25 mutations in the HBV DNA polymerase gene which to varying extents reduce the sensitivity of
HBYV to nucleoside analogues. The identification of these HBV variants is important for the
development of assays to monitor nucleoside analogue therapeutic regimes and to screen for
agents which can mask the effects of the mutation, i.e. in the development of new vaccines. In
addition, since the HBV genome comprises a series of overlapping open reading frames, a
30 nucleotide mutation in one open reading frame can affect translation products in another open

reading frame. In further accordance with the present invention, the inventors have observed



mut ant s" since they potentially escape existing immunol ogical nenory. ? OC
T 2003 4 SUVMARY OF THE | NVENTI ON Thr oughout -thi s specification, unless the
context requires otherwi se, the word "conprise”, or variatidhg ggghs
..conprises"-or "conprising", will be understood to inply the inclusion of 5
a stated elenent or integer or group of elenents or integers but not the
exclusion of any other elenent or integer or group of elenents or
i ntegers. Nucl eotide and am no aci dysequences are referred to by a sequence
identifier, i.e. <400>1, <400>2, etc. A sequence listing is provided after
the clains. 10 One aspect of the present invention is directed to a variant
of an 'ﬁﬁﬂaﬂ&&%%}g&fc@%hMt%cht'JigipM iﬁﬁi&\?ﬂsolt\?/éigalqgag%% L el medbage. wher ein
said variant conprises a nuc €ot1de nutati o ih & géhe enco&ing a
pol yneriassuneesily, té vigalistrfade dogpdhef Sualiy gl \asikfks Attiefer@A to Berbfidstsdchgn
and/or deletion to said DNA pol ynerase. 15 Another aspect of the present
i nvent i BRPE oVPeReICY PORRIANE CHRPRFKISIEG] imaeholpgacalinpameorihi ch  repl i cates via
an RNA internedi ate wherein said variant conprises a nucleotide nutation in
a gene encoding a viral surface conponent resulting in at |east one am no
acid addition, substitution and/or deletion in said viral surface
conponent. 0 Still a further aspect of the present. invention is directed
to a variant of an isolated DNA virus which replicates via an RNA
internedi ate at | east wherein said variant conprises a nucleotide nutation
in an overlapping portion of at |east two open reading franes resulting in
an amno acid addition, substitution and/or deletion to translation
products of said open reading frames. 25 Still yet a further aspect of the
pgegent invention provides an HBV variant conprising a nutation in the
nucl eoti de sequence encoding a DNA pol ynerase resulting in an amno acid
addition, substitution and/or deletion in said DNA pol ynerase in one or
nore amno acids as set forth in Formula I:




30 7 OCT 2003 5 FORMULA | SZ, LS W.SLDVSAAFYHZ, PLHPAAVPHLLZ3GSSGLZ4RYVAR

- LSSZ, SZAZ7TXNZ8QZ9Z, OXXXZ" LHZ12Z, 3CSRZ14LYVSLZ, 5LLYZI 6T 5
Z17GZ18KLHLZ19Z, oHPI Z, , LGFRKZ, , PM&Z, 3GLSPFLLAQFTSAI Z24 1
_Z75Z,6Z, 7Z, 8RAFZ, 9HCZ30Z3, FZ32YM DDZ33VLGAZ34235236Z237HZ38EZ39L

0CT 2003

ZA0Z4j 2427437244 ZA57Z46L1L247248G HLNPZA9KTKRWGYSLNFMGYZ501 G wherein: 10 X is
any amno acid; Zlis Nor D Z2is | or P, Z3is 1l or V, 15 Z4 is S or
D; Z5is Tor N Z6 isRorN, Z7 isyNor 1; Z8 is Nor Yor H 20 729 is H
or Y; Z10is Gor R Z" isDorN, Z12 is Dor N, Z13 isSorY; 25 Z14 is N

or

Q
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25

30

Z,5is Lor M Z16 isKorQ Z17 is Y or F, Zl1S isRorW
SUMMARY OF THE INVENTION

Throughout this specification, unless the context requires otherwise, the word “comprise”, or
variations such as ‘“‘comprises”or “comprising”, will be understood to imply the inclusion of
a stated element or integer or group of elements or integers but not the exclusion of any other

element or integer or group of elements or integers.

Nucleotide and amino acid sequences are referred to by a sequence identifier, i.e. <400>1,

<400>2, etc. A sequence listing is provided after the claims.

One aspect of the present invention is directed to a variant of an isolated DNA virus which
replicates via an RNA intermediate wherein said variant comprises a nucleotide mutation in a
gene encoding a DNA polymerase resulting in at least one amino acid addition, substitution

and/or deletion to said DNA polymerase.

Another aspect of the present invention provides a variant of an isolated DNA virus which
replicates via an RNA intermediate wherein said variant comprises a nucleotide mutation in a
gene encoding a viral surface component resuiting in at least one amino acid addition,

substitution and/or deletion in said viral surface component.

Still a further aspect of the present invention is directed to a variant of an isolated DNA virus
which replicates vig an RNA intermediate at least wherein said variant comprises a nucleotide
mutation in an overlapping portion of at least two open reading frames resulting in an amino

acid addition, substitution and/or deletion to translation products of said open reading frames.

Still yet a further aspect of the present invention provides an HBV variant comprising a
mutation in the nucleotide sequence encoding a DNA polymerase resulting in an amino acid
addition, substitution and/or deletion in said DNA polymerase in one or more amino acids as

set forth in Formula I;



30 Z19 is Yor L; ZOis Sor A r 7CCT?2003 6 721 is | orV Z" is |

“or L; Z,3isVorG 'Z24 is Cor L; 57Z,5is Aor S 26|sVor Z27 i s
Vo T, Z28is Ror C Z29 is F or P, 10 Z30 isLorV; Z3, ?’60 Zﬁ@
~Sor A, Z33is Vor Lor M Z34-is Kor R 15 Z35 is-S or T i

G Z37 is Qor E Z38 isLorSorR, Z39 is S or F; OZ40|sFor Y; Z41|s

T or A, Z42 isAorS; Z43isVorI;SZ44isTor C 25 745 is Nor S

FORMULA 1

SZ,LSWLSLDVSAAFYHZPLHPAAMPHLLZ GSSGLZ RYVAR
LSSZSZ, 7, XNZQZ,Z\yXXXZ,LHZ,Z,CSRZ,LYVSLZ,LLYZ,T
5 23GZyKLHLZ,Z,,HPI1Z, LGFRKZ,PMGZ,,GLSPFLLAQFTSAIZ,
Zy5 2o Zy Zog RAF ZogHC 2y Z FZ,YM DD Z, VL GA 23, 24,24 2 HZ i E 7, L
24024,242243244245246LLZ47Z,,8GIHLNPngKTKRWGYSLNFMGYZSOIG

{) wheremn:

10
X 1S any amino acid,
Z, 1s N or D;
Z, islorP;
Z, islorV;

15 2, i8S or Dy
Z isTorN;
Zg isRorN; -
Z, 1s N or ;
Zg isNorY orH;

isHorY;

Zyw 1sGorR;
Z, isDorN;
Z, isDorN:
Zy; isSorY;

25 Z,, is N or Q;
Zys is L or M;

Zi isKorQ
Z; isYorF;
Zs is R or W;

Z, isYorL;
Zy isSorA;

-]



" Z46 is For V; ZA7 is Sor Db Z48 is L or V; Z49 is Nor @ 30 Z50 is V
“or I; and M is amno acid 550 70CT2003 -7 provided said nmutation is not in
the YMDD notif of the C domain alone, and wherein said variapty ?Qb?

.~ -decreased sensitivity to a nucl eosi de anal ogue. Anot her aspect of th

present invention contenplates an HBV variant conprising a nmutation 5 in
t he nucl eoti de sequence encoding a viral surface conponent resulting in an
amino acid addition, substitution -dnd/or deletion in said viral surface
conponent in a region corresponding to the am no acid sequence set forth
in Formula | wherein said variant exhibits decreased interactivity of
i mmunokggi céd I eredgents to said viral surface conponent. 10 Yet anot her
aspect _of the present invention provides an HBV variant conprising a
nut ati ém in's kodnucl eoti de sequence encoding a viral surface conponent
resul ti;ng iﬂsgqn%gino acid addition, substitution and/or addition in said
viral Stirface conponent in a region defined by amino acids 67-226 of the
HBV supfaceiagtrgen or functionally equival ent region wherein said variant
exhi bits decreased interactivity of inmunol ogical reagents to said viral
sur f &céxsconpoft@¥tS; 15 Still another aspect of the present invention
provi des anJ—@\é riant conprising a nutation in an overl appi ng open
r eadi ngzﬁfra%ﬁa At s genome wherein said nmutation is in a region defined
by onezor npye gfr;domains F and A through E of HBV DNA pol ynerase provided
that it"is not in the YMDD notif of the C domain alone; and in the
over | appi ngisR@r 6n corresponding to 20 ami no acids 67-226 of HBV surface
ant.l gep; angsrﬁme ein said variant exhibits decreased sensitivity to a
ngch eott*de aP’bgue and exhi bits decreased interactivity to i mmnol ogi cal
reaggnys spech bt ¢;to HBV surface antigens. Still yet another aspect of the
present i nvention contenplates a nethod for determning the 25 potenti al
for anZhBV tsoAexM;bit reduced sensitivity to a nucl eoside anal ogue, said
met hod i
2, is S or A;

1sVorL orM;
is KorR;
isSorT;
1s VorG;
isQorkE;
isLorSorR;
isSorF;
isForY,;

Zy isTorA;

Ziy is AorS;

Zy 1IsVorl;

Zy 18 Tor C;
25 Z,; isNorS;

Zis isForV;

Zy 18 S or D;

Ly isLorVv;

Zyo is NorQ;
30 Zg, is VorI; and

M’ is amino acid 550




conprising isolating DNA or corresponding nRNA from said HBV and screening
for a nutation in the nucl eotide sequence encodi ng HBV DNA pol yneri se
resulting in at |least one amno acid substitution, deletion Fargdlurgrr 003
addition in any one or nore of domains F and A through E or .a regio%

proxi mal thereto of said DNA pol ynmerase. wherein the presence of such 30 a
nutation is an indication of the |likelihood of resistance to said

nucl eosi de analogue. v 7 O C T 2003-Even still another aspect of the
present invention provides a nethod for determning the potential for an
HBV to exhibit reduced interactivity to anti body to HBV surface antigen,
said mepivvdied sadringtangn issmot dit thegy RIDD ototid oif ties fatahang aibllarfd whersai @idiBY
and screeni ng for. nutation.in the nucl eoti de sequence encodi ng HBV
surface %tﬁflg@ﬂmﬁl %Cfela JEASIHYITY BasRucensids agpogrc-aci d substituti on,

del etion and/or addition in amno acids 67 to 226 of said surface antigen
or a region proximal thereto of said surface antigen wherein the presence
of such Anothertapeanfilt masenniive@idnanedimplites 4d KBV Dot 0bmpAEHSE hMButation
interactivity of said antibodies to sai mut at ed surface antigen. 10

Anot h ‘&stb%EPCJSP“@@r\%eq}HF’é%eeﬁilFOﬁhﬁ%é*n‘t’lr%ﬁuﬁéﬁﬁ earpiencas resaltingdnfaor amdi@percid ni ng

whet her HBV - : i ant I id nmeth
Compr 1 i A e e S RS R R Pl s B Brod Bl yrepatine

di rect | ytoahe dirdn@acidGk@ainicel ectSRAHGA FRrANE ICRABRTT §i9d SafBnit &hidiltedamda8g aci d
sequence bel ow 15 FORMULA | SZ, LS W.SLD V SAAFYHZ, PLHPAAVPHLLZ3

GSSGLZ4 RHGRIRIVILEaf eyl sesi® arae o xa virkiza 2268 CORBeddrYVSLZ, SLLYZ16T
Z17GZ, BKLHLZf 97, OHPI Z, , LGFRKZ, 2PM&Z, 3GLSPFLLAQFTSAI 724 0

2262267, 77, BRAFZ, 9HCZ3QOZ31FZ32YM DDZ33VLGAZ34235236Z37HZ38EZ3, L. _
ZA0 24, (L A2A 4BAAETZA5DEA BE thé e Gh il NDA HRITARWE Y NRMRY G cohfpridhe S latigpind0 1S

any amno acid; 1s N or ) _
the nucleotide sequence encoding a viral surface component resulting in an amino acid addition,

substitution and/or addition in said viral surface component in a region defined by amino acids

67-226 of the HBV surface antigen or functionally equivalent region wherein said variant

exhibits decreased interactivity of immunological reagents to said viral surface component.

15

Still another aspect of the present invention provides an HBV variant COMPrising a nuutation in
an overlapping open reading frame in its genome wherein said mutation is in a region defined
by one or more of domains F and A through E of HBV DNA polymerase provided that it is not
mn the YMDD motif of the C domain alone; and in the overlapping region corresponding to

amino acids 67-226 of HBV surface antigen; and wherein said variant exhibits decreased

sensitivity to a nucleotide analogue and exhibits decreased Interactivity to immunological

reagents specific to HBV surface antigens.

Still yet another aspect of the present invention contemplates a method for determining the
25 potential for an HBV to exhibit reduced sensitivity to a nucleoside analogue, said method
comprising isolating DNA or corresponding mRNA from said HBV and screening for a
mutation in the nucleotide sequence encoding HBV DNA polymerase resulting in at least one
amino acid substitution, deletion and/or addition in any one or more of domains F and A
through E or a region proximal thereto of said DNA polymerase wherein the presence of such

30 a mutation is an indication of the likeithood of resistance to said nucleoside analogue.



is | or

P, islorV, is Sor D .is Tor N is Ror N 92727 is Nor |;

isNorYorH Z9 is Hor Y; Z,0is Gor R 5 7" isDorN; Zl |s Dor N:
Y; ZE4 is Nor Q Zi15is L or M 10 Z16 is K or glch%dé,

218 isRorW Z19 is Yor L; 7,20 is Sor A 15 721 is | or or

L; Z23is Vor G Z24is Cor L; Z,5is Aor S 20226|sVorM 227

is S or

is V or
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T, Z28 is Ror C Z,9is For P, Z30 isLorV,;
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Even still another aspect of the present invention provides a method for determining the
potential for an HBV to exhibit reduced interactivity to antibody to HBV surface antigen, said
method comprising isolating DNA or corresponding mRNA from said HBYV and screening for
a mutation in the nucleotide sequence encoding HBV surface éntigen resulting in at least one
amino acid substitution, deletion and/or addition in amino acids 67 to 226 of said surface
antigen or a region proximal thereto of said surface antigen wherein the presence of such a
mutation 1s an indication of the likelihood of redﬁcing mteractivity of said antibodies to said

mutated surface antigen.

Another aspect of the present invention contemplates method for determining whether an HBV
isolate encodes a variant DNA polymerase, said method comprising determining the amino acid
sequence of its DNA polymerase directly or viz a nucleotide sequence and comparing same to

the amino acid sequence below:
FORMULA I

SZ,LSWLSLDVSAAFYHZPLHPAAMPHLLZ GSSGLZ RYVAR
LSSZSZ,Z,XNZ;QZ,Z,,XXXZ,LHZ,Z,CSRZ,LYVSLZ,,LLYZ,T
2;GZ4KLHLZ,Z,HP1Z, LGFRKZ,,PMGZ,,GLSPFLLAQFTSAIZ,
Z35Zo 203 Zy RAF ZyyHC 20 2y FZy YM DD Zu VL G A 23,235 23 231  H 24, EZ, L
2023243203204 245 ZigLL Z4yZg GIHLNPZ,KTKRWGYSLNFMGYZ,IG

wherein:

is any amino acid; .

Z, isNorD;
Zs isTerP;
Z, islorv;
Z, 18 S or D;

Zs is TorN;
Ze is R orN;

Z8
Z13



25 731 is Aor V;, Z3, is Sor A, Z33is Vor Lor M Z34 is Kor R Z35
is Sor T, 30 Z36is Vor G Z37is Qor E f' 7 OCT 2003 - 10 Z38 is L
or Sor R Z39is Sor F, Z40 is For Y, Z4, is Tor A 5 747 Ug&&og@; Z43
‘is Vor |; Z41 isTorC, Z45 isNorS; Z45 isForV; 10 Z47 is S or D; §8
isLorV, Z49 is Nor Q Z50 is Vor |I; and M is amno acid 550. 15 Yet
anot her aspect of the present invention is directed to an isol ated vari ant
HBV surface antigen or a reconbinant’-or derivative formthereof or a

chem cal equival ent thereof wherein said surface antigen or its

reconbi nant or derivative formor its chem cal equivalent exhibits an

al tered 4,mmunelbgilcal profile conpared to a surface antigen froma

referean HBV. . O
¢ 1IsNorY orH;

Zy isHorY;
Zy, 1sGorR;

5 Z, is D or N;
Zs is D or N;
Z, sSorY;
Z, isNor(Q;

Z,s is L or M;

10 Z,, 1sKorQ;
Z\; isY orF;

Zg 1s R or W;
Zyo isYorL;

Zyy isSorA;
15 Z, 1slorV;
Z, isTorL;

Zy isVorG;
Z,, isCorL;
Zos isAorS;

€320 Z,, isVorM:

Z5, isVorT;
Loy isRorC;
Zog isForkP:
Zy isLorV;
25 Zj 1S A orV;
Zas 1ISSorA;
Zy 18 VorL orM;
Zss 1sK orR;
Zss 1sSorT;
30 Zy, 15V or G;
Zs, isQor E;



Still another aspect of the present invention provides an HBV vaccine
containing one or nore HBV variants carrying nutations which alter the
surface antigen (not including GL45R). Yet another aspect of Fh?tﬂﬁfiﬁﬁé
. invention provides a conposition conprising a variant-HBV 25'0

surface antigen fromsaid variant HBV or a reconbinant or derivative form
thereof or its chem cal equivalent and one or nore pharmaceutically
acceptable carriers or diluents. StGil yet another aspect of the present
invention provides a use of a variant of an isolated DNA virus which
replicates via an RNA internedi ate wherein said variant conprises a
nucl et de i3Q sag at Ron in a gene encoding a DNA pol ynerase resulting in at
| east one amino acid addition, substitution and/or deletion to said DNA
pol ynefsase i@ @He manufacture of a medicanent for " 7 OCT 200.. -11 the
treat nent and/ or.,prophyl axis of hepatitis. Even still yet another aspect of
the pr gent'>i nVeht i on provides a use of a variant of an isolated DNA virus
which;ggplhgqt&gAyia an RNA internedi ate wherein said variant conprises a 5
nucl eotide nutation in a gene encoding a viral surface conponent resulting
in at 4deastisdner anino acid addition, substitution and/or deletion in said
viral surface,conmponent in the manufacture of a nedicanent for the
t r eat rfesht dﬁ§78?’prophylaxis of hepatitis. 10 Another aspect of the present
i nvent on pgqviqes a use of a variant of an isolated DNA virus which
replicates via an RNA internedi ate wherein said variant conprises a
nucl edd,i de i at$:on i n an overl apping portion of at |east two open reading
frames, resul ing¥jn an amno acid addition, substitution and/or deletion
t @} r énsl at’? 6rP"p-oduct s of said open reading frames in the manufacture of
a mpglicament sfgmyt he treatment and/or prophyl axis of hepatitis. P"7 OCT
2003 - *12_ BRI EF 'DESCRI PTION OF THE FI GURES Figure | is a diagrammtic
repr esgnt atis morshiowi ng the partially doubl e stranded DNA HBV genone
show ng the overl appi ng open readi ng frames encoding surface (S), core (O,
5 pol radeP)Qand X gene. Figure 2 is a representation show ng conserved

regioggﬁofigqqﬁhgagﬂto E (underlined) of HBV

M’ is amino acid 550.

15

Yet another aspect of the present invention is directed to an isolated variant HBV surface
antigen or a recombinant or derivative form thereof or a chemical equivalent thereof wherein
said surface antigen or its recombinant or derivative form or its chemical equivalent exhibits an

altered immunological profile compared to a surface antigen from a reference HBV.

Still another aspect of the present invention provides an HBV vaccine containing one or more

HBYV variants carrying mutations which alter the surface antigen (not including G145R).

Yet another aspect of the present invention provides a composition comprising a variant HBV
25 oran HBV surface antigen from said variant HBV or a recombinant or derivative form thereof

or its chemical equivalent and one or more pharmaceutically acceptable carriers or diluents,

Still yet another aspect of the present invention provides a use of a variant of an isolated DNA
virus which replicates via an RNA intermediate wherein said variant comprises a nucleotide
30 mutation in a gene encoding a DNA polymerase resulting in at least one amino acid addition,

substitution and/or deletion to said DNA polymerase in the manufacture of a medicament for



Min YMDD is designated am no acid nunber 550. * indicates greater than
three amno acid possibilities at this position of the conseg%ﬁ; sequence.
10 7 O C T 2003 - 13 DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDIVEGTS2003
Accordi ngly, one aspect of the present invention is directed to a variant

of an isolated DNA virus which replicates via an RNA internedi ate wherein
said variant conprises a nucleotide 5 nutation in a gene encoding a DNA

pol ymerase resulting in at | east one anmi no acid addition, substitution
and/ or deletion to said DNA pol ynerase. Anot her aspect of the present
invention provides a variant of an isolated DNA virus which replicates via
an RNA thaispimeat apdonprepkylaxis af BEPaHAs-ant conprises a nucl eotide nutation in
a 10 gene encoding a viral surface conponent resulting in at |east one
amno acid addition, substitution and/or deletion in said viral surface
conponeiden stlivlet ambthdtabiRt o AHP BFckerRindeRBoPpRIEIE aludy 64 b&iifarit Sf thh Isei@d to a
variant of an isolated DNA virus which replicates via an RNA internedi ate -
at | eadPNihered whsdi eephigerteanta eodPiA sermediaic] wbelcthesas vameat f@NPLises an

over |l appi .portion of at least two en reading franes resulting in an

am no el SRR BB T E A B¢ GATBGRBH e LRy Il [t OB B tuct s
of sai GeRPRMitQAARGniTAMERY/or BER{SE #daYd viENQuENA MfidbdehSinah@RAkfhEMS Vi rus
or arelated virus and is nost preferably HBV. 20 A "related virus" in
accor dafeangdicdmetidopthe sreatmennsralitr yoplidaonef hapatitied at t he geneti c,

i mmunol ogi cal , epi dem ol ogi cal and/or biochem cal |evels. Preferably, the
mutation in the DNA polynerase results in decreased sensitivity of the HBV
10a NUEIEGSIsHE 3 RlOf &t %eﬁﬁ(ﬁi@rmﬁwa ubd'6r VARl BPah Roldigs BaLirsur face
coyponent reduces the interactivity of 1 mmunol ogi cal reagents such as

ant i Bbdvhesh mptcitenminan BOA mtetmedilte wharah sad vidae conpges e mticleotidestiutation
preferab%x, the vjral surf?ce conponent is.a viral surface antigen. The

r educt i W EHBPIBREFAE OF 91 1575080 PRRINGRGGE SRS 1B GnaAnynp Acid
surf acaqa R NAMinAGREAGb! derdilda Y BERIANG 0 RRSANGR fn b AHLGRlndTeMOr Y

to recogni ze or substanti a y recogni ze e VvVira ace onponent .
manufacture of a medicament for the treatment and/or prophylaxis of hepatitis.




7 OCT 2003 -14 A viral variant may, in accordance with a preferred aspect
of the present invention, carry nutation only in the DNA p0|yﬁﬁ?a¢§105 ghe
surface antigen or may carry a nmutation in both nolecules. The te 200
~“putation” is to be read in its broadest context and includes a silent

mut ati on not substantially affecting the normal function of the DNA

pol ynerase or surface 5 antigen or ﬂyy be an active nutation having the

ef fect of selection of nucleoside analogue resistance or an escape mnutant
phenotype. Were multiple nutations occur in accordance with the present
invention or where nmultiple phenotypes result froma single nutation, at

| east OﬁEﬂEFHREﬁ¢EﬂPEM%N(EE1§£EWU§- $he virus nmust exhibit at |east’ one
al tered phenotype such as nucl eosi de anal ogue resi stance or reduced

i mmunol ogi cal interactivity to the surface antigen. 10 Regions of the HBV
pol ymergigfiré Doy 8k A drepldtbh@fibt ¥noMihh 1t efia RN gP apdRpl DRYAHRY

pol ynmer ases and - dependent pol ynerases (13). THe present 1nvention

ext endsgenomal $howdngraha oveflapeg HpYn DMAdipp| fyareesaseccalivdd isarfpar (S)c wbr (Cegi ons
F and_A through E. I this specification, reference is particularly nade
to th%Iﬁ%ﬁggﬁgﬁggﬁaﬁgﬁﬁ§edefined by Poch et al. (13) 15 as domains Ato E
(see also reference 18). Regions Ato E are defined by the am no acid
sequence set forth in Fornula | below FORMJULA | O _

SZ, L SWISEINIAAR YiptedehtdRAAbR g 3 6586 A4 ERIVARY doRfAiD 546 Z, (XN Y o BN "
LHZt , Zt 3CSRZ14LYVSLZZSLLYZt 6T Z17GZ, gKLHLZ39Z20HPI Z, , LGFRKZ22PM>223CL
SPFLLAHTS MDY is degjgmateod amingroqry nomesmaTRaf Frdcatss Sozies ViagAzes Zmsyosyd

7 ?%2Fﬁ§§§bgﬁﬁgéﬁgﬁﬁgﬁ§%§gﬁg&gﬁ%&&%@gR%@%ﬁg%HLNPZ49KTKRMENSLNFNENZSOIG 25
10

I's any a Z2 is |l or P, Z3is | or V,




7 OCT 2003 - 15 is Sor Db Zt is Tor N Z6is Ror N Z,|sNor | :

Z8 isNorYorH Z9 is Hor Y; Z10is Gor R Z11 is Dor N TZ%(ﬁ-c?'O%\I
10 Z13 is Sor Y; Zl4is Nor Q Zl5is L or M 216|sKorQ Q
~F; 15 Z18 isRorW Z)9 isYorlL; Z20 isSarA;, Z21 is | or V; Z2, is | or L;
20 Z23 is Vor G Z24 is Cor L; Z25 isAorS, Z26is Vo M Z, is Vor
T: 25 728 isRorC, Z29 is For P, Z30is L or V; Z31 isAorV;

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Accordingly, one aspect of the present invention is directed to a variant of an 1solated DNA
virus which replicates vig an RNA intermediate wherein said variant comprises a nucleotide
5 mutation in a gene encoding a DNA polymerase resuiting in at least one amino acid addition,

substimtion and/or deletion to said DNA polymerase.

Another aspect of the present invention provides a variant of an isolated DNA virus which

replicates via an RNA intermediate wherein said variant comprises a nucleotide mutation in a

gene enceding a viral surface component resulting in at least one amino acid addition,

substitution and/or deletion in said viral surface component.

Still a further aspect of the present invention is directed to a variant of an isolated DNA virus
which replicates vig an RNA intermediate at least wherein said variant comprises a nucleotide
15 mutation in an overlapping portion of at least two open reading frames resulting in an amino

acid addition, substitution and/or deletion to translation products of said open reading frames.
Preferably, the DNA virus is a hepatitis virus or a related virus and is most preferably HBV.

0 A “related virus” in accordance with the present invention is one related at the genetic,

immunological, epidemiological and/or biochemical levels.

Preferably, the mutation in the DNA polymerase results in decreased sensitivity of the HBV to
a nucleoside analogue.
25
Preferably, the mutation in the viral surface component reduces the interactivity of
immunological reagents such as antibodies and immune cells to the viral surface component.
Most preferably, the viral surface component is a viral surface antigen. The reduction in the
interactivity of immunological reagents to a viral surface component generally includes the
30 absence of immunological memory to recognize or substantially recognize the viral surface

component.



Z32 is Sor A, 30 Z33is Vor Lor M Z34is Kor R ' 7 OCT 2003 - 16 5
10 15 is Sor T, is Vor G is Qor E is.Lor Sor R is Sor F, is F
or Y; isTor A isAor S isVor 1, is Tor Q is Nor Si 00Ts?2f%r
V, isSor D isLorV, is Nor Qis Vor 1; and is amno acid 550.
Preferably, the nutation results in an altered am no aci d sequence in any
one or nore of O domains F and A through E or regions proximal thereto of
t he HBV DNA pol ynerase. The present4 . nvention does not extend to a nutation
alone in the YVMDD notif of the C domain of the HBV DNA pol ynerase al t hough
such a nmutation is contenplated by the present invention if it occurs in

combi RagH- N, L R 10 AUL 5%@§fe}rgd %Q&:tcp%? tﬂeoﬁr%gén‘f’ Nnvention, carry

mutation only in the DNA polymerase or the surface antigen or may carry a mutation in both
molecules. The term “mutation” is to be read in its broadest context and includes a silent
mutation not substantially affecting the normal function of the DNA polymerase or surface
5 éntigcn or may be an active mutation having the effect of selection of nucleoside analogue
resistance or an escape mutant phenotype. Where multiple mutations occur tn accordance with
the present invention or where multiple phenotypes result from a single mutation, at least one
mutation must be active or the viras must exhibit at least one altered phenotype such as
nucleoside analogue resistance or reduced immunological interactivity to the surface antigen.
10
Regions of the HBV polymerase show amino acid similarity with other RNA-dependent DNA
polymerases and RINA-dependent polymerases (13). The present invention extends to all
domains of the HBV DNA polymerase and in particular regions F and A through E. In this
specification, reference is particularly made to the conserved regions defined by Poch et al, (13)
15 as domains A to E (see also reference 18). Regions A to E are defined by the amino acid

sequence set forth in Formula I below:
FORMULA I

€00 SZLSWLSLDVSAAFYHZPLHPAAMPHLLZ GSSGLZRYVAR
LSSZ;SZZ, XNZ;QZeZ o XXX2Z,,LHZ,Z,CSRZ,LYVSLZ,LLYZ,T
Z,GZyKLHLZ,,Z, ,HP1Z,,LGFRKZ,PMGZ,GLSPFLLAQFTSAIZ,,
Z15Z26Z1 ZygRAFZoyHCZyZy FZyYM DD Z,, VL G A Z4, 24,24 ZoyH ZE Z L
ZioZay Zir 24y Zay Zs Zag LL 22 Zis GTHLNP Z, K TKRWGYSLNFMG Y Z, I G

25

wherein:
X IS any amino acid;
Z, isNorD;
30 Z, islorP;
Z, islorV;



25 The mutation in the viral surface conponent is preferably in one or nore
am no acid residues wthin the major hydrophilic regions of ;hﬁH&r?tein,
and in particular within the am no acid sequence 67-226 of the 012003
..surface antigen. According to a preferred aspect of the present invention,
there, is provided an H13V variant 30 conprising a nutation in the

nucl eoti de sequence encoding a DNA pol yi nerase resulting in an amno acid
addi tion, substitution and/or deletibhin said DNA pol ymerase in one or
nore amno 7 OCT ?nna -17 acids as set forth in Formula I: FORMJULA | 5

SZi LSWL.SL DVSAAFYHZPLHPAAMPHLLZZGSSALZ4RYVAR
LSSZ5SZ6Z7 XNZ8 EFA BL0XXXZ" LHZi 2Z, 3CSRZ, 4LYVSLZ15LLYZ, 6T

z" GZlSKIi;LZl%i OHRL Z, , LGFRKZ_, PMZ23CGLSPFLLAQFTSAI Z24
7257, 6Z EZ) CZ30Z31FZ32YM DDZ33VLGAZ34735236Z37HZ38EZ39L

ZA0ZA1Z47, 7A3Z4RZHA6LLZA77480G HLNPZAOKTKRWGYSLNFMGYZ501 G 10 wherein: X is
anyamnoamd Z, is Nor D, 15 Z2 islorP; Z3is | or V: Z4is Sor D
75 is TZr NisNagks R or N\ 0 Z7Zis Nor |; zZ8is Nor Yor H Z9 is H

or Y; SZ’Z?'S%)N%rY%%%I;iS Dor N 25 712 is Dor N;

Z, isHorY;
Zy 18GorR;
Zn 18D or N;
Z 1sDor N;

i 10 Z,, isSorY,;
Z, isNorQ;
Zys isL or M;
is K or Q;
1sYorF;
isR or W;
sYorL;
isSorA;
isTorV;
isTorl;
1s VorG;
Loy 1sCorlL;
Zos iISAorS;
Z o 15V or M;
Zs isVorT;
25 Zog isRorC;
Zyg 1sForP;

Zy, iIsLorV;
Zy  isAorV;
Zsy isSorA;
30 Z,, is VorL or M;
Ly isKorR;



Z13 is Sor Y, Zl4is Nor Q Zi5isLor M Z6is Kor Q 30 Z17 is Y
or F;, ZI8is Ror W r'7 OCT 2f~~ -18 Z19 is Yor L; Zfl is Sor A Z~,
1is1or V, Z2, is 1lor L 5223 isVorG Z24is Cor L, 225 i0£TA2003 S;
2 Z26is Vor M Z27 is Vor T; 10 228 is Ror C Z29 is For P, Z30 is L
or V; Z31is Aor V;, Z32is Sor AL 157233 is Vor 'Lor M Z34 is Kor R
Z35is Sor T, Z36is Vor G Z37is Qor E, 0 Z38 isLorSorR, Z39 is S
or F; Z40 is F or Y; -16-

Zss isSorT;
Zg is VorG;
Zs; 1sQorkE;

Zyg isLorSork;
5 Zy isSork;

Zyg 1sForYy;

Zs s TorA;

Zy is AorS;

fé:; Z, isVorl
10 Z,, is Tor C;
Zys isNorS;

Zas 1sF orV;

Zy is S or D;

Zas isLorV;
15 Zy 1sNor(Q;
Zso 1s Vor I; and

M is amino acid 550.

Preferably, the mutation results in an altered amino acid sequence in any one or more of

domains F and A through E or regions proximal thereto of the HBV DNA polymerase. The
present invention does not extend to 2 mutation alone in the YMDD motif of the C domain of
the HBV DNA polymerase although such a mutation is contemplated by the present invention

if it occurs in combination with one or more mutations in another location.

25 The mutation in the viral surface component is preferably in one or more amino acid residues
within the major hydrophilic regions of the protein, and in particutar within the amino acid

sequence 67-226 of the HBV viral surface antigen.

According to a preferred aspect of the present invention, there is provided an HBV vanant
30 comprising a mutation in the nucleotide sequence encoding a DNA polymerase resulting in an

amino acid addition, substitution and/or deletion in said DNA polymerase in one or more amino



Z41 is T or A, Z42 is Aor S; 25 Z43 is Vor |; Z44 is Tor C  Z45is N
or S; Z46 is For V, Z47 is S or D; 30 zZ43 isLorV, Z49 is QJ{N (% 7 OCT
2003 - 19 z50 is Vor 1; and M is anino acid 550 provided sai d @ifat?®h is
~not in the YMDD notif of the C domain alone, and wherein said 5 variant
exhi bits decreased sensitivity to a nucl eosi de anal ogue. Another preferred
aspect of the present invention contenplates an HBV variant conprising a -
mutation in the nucl eotide sequencd’encoding a viral surface conponent
resulting in an amno acid addition, substitution and/or deletion in said
viral surface conponent in a region 10 corresponding to the am no acid
sequen@eidsas setdprth i RofEmrlalll a | wherein said variant exhibits decreased
interactivity of inmunol ogical reagents to said viral surface conponent.
Yet anot her preferred aspect of the present invention relates to an HBV
variant conprising a nutation iqugﬁﬁlgﬂ§]?otide sequence encoding a vira
surface conponent resulting in an amno 15 acid addition, substitution
and/or addition in said viral surface conponent in a region defined by

am n Ci -2 f the HBV surface antigen or functionally equival ent
gl o Sy S 8 BN S Ak YR BIs 5 e 3580 LinZaes B LA, oV A R

i mmuno kcal i 1Al face 0 il e

anot her §§£§t26$%%2%§g§2ﬁ%£%§eﬁt %ﬁiizgﬂpr%@t%dﬂﬁgba%ﬁ%ﬁ\}a&i n%r
conpr i %119 Za, Kmildt 2Q@,{ 1 Pary.,oN € F RN 7P MPE1Y. J, eAd Sor Lriameq T kt g1 genone

mhereigﬁ;%i mitation is in a region defined by one or nore of domai'ns F
and A oty Zs B FRvs DAL pdbyinénds¥ DD Z;, VL GAZyZyZ 2, HZ,E Z,,L

21602024320y 20y Z4s 24 LL 2y 2y GIHLNP Z K TKRWGYSLNFMG Y Z,, I G

“10

wherein:

X is any amino acid;
Z, 1sNorD;
15 Z, islorP;

Z, islorV;
Z, is S or D;
Z, is TorN;
Z, iIsRorN;
Z, is Norl;
Zg iIsNorY or H;
Zg sHorY;
Zyo is GorR:
Z, isDorN;
25 Z,, isDorN;
VAR isSorY:;
Zia 1sNorQ;
Zs is L or M;
Zys isKorQ;
30 Z,4 1sY or F;
Zi is Ror W;



provided that it is not in the YMDD notif of the C domain alone; and in the
over| apping region corresponding to amno acids 67 to 226 of ‘,HFV }urface
antigen and wherein said variant 25 exhibits decreased sensi trv' t@f o"g?
nucl eoti de anal ogue and exhi bits decreased interactivity to inmmunol ogi cal
reagents specific to HBV surface antigens. One particular nutant is M501/V
whi ch has been previously described follow ng | am vudine treatnent. The
present invention does not extend If-this nutant in so far as it arises
following 30 treatment with |amuvidi ne alone. An M50V nutant is sel ected
in conjunction wwth the nutation L526M and this is also not within the
scope of theyngsent invention. : 7 OC T 2003 -20 The present invention
does not extend to the foll owi ng | amuvi di ne resi stance nutati ons when

sel ectag bys Bammdvi di ne treatnent al one, however, it does extend to these
nutatEgns when | sel ected during fancticlovit. ECV) treatnent: 5 L428M
T481C2:T496AI °L¥97F, V5091, V519L, L526M T530S, A546V, F548V, Mp501,
V5531,221855q;|'i p61H, S565A, A568F, 1570S, L575M L5811 and N584S (16, 29,
30, 31,732, %3,’34, 35, 36, 37, 40, 41, 42, 45). Furthernore, the present
i nventd,pn de®sori@t extend to the foll ow ng published fanciclovir 10

sel ected nmutatigns: S424T, Del 462-468, 1509V, V519L, P523L, L526M L526V,
A528T Z2T5305C 098531, S565A, 1570V and N594H (38, 39, 41, 43, 44,46). 15
The vizal vaniant. exhibiting reduced interactivity to i munol ogi cal
reagents is an escape nutant since antibodies or other inmunol ogical
respomse tas MBY Mffom a prior exposure to the virus or follow ng
vagcination are no longer effective in targeting a viral surface conponent
stpce 4he ¥it%tion has altered a B- and/or T-cell epitope on the surface
anti %2. QQ-ﬁ%gQged or decreased sensitivity to nucl eotide, anal ogue or

i mmunorbgi ca

agénts is also enconpassed by the term"resistance". The
term'zgesi S§ERe®; is used in its nost general sense and includes total
resi stance or partial resistance or decreased sensitivity to a nucl eosi de
anal odue. 25Lpréfierably, the variants are in isolated formsuch that they
have lﬁﬁder%)georqf,, | east one purification step away fromnaturally
occurthg body fluid. Alternatively, the variants nmay be

Zy 1IsSorA;
15 Z,, isVorL or M;

Z, 1sKorR;

Zss 1sSorT;

Zag isVorG;
is Q or E;
isLorSorR;

Zy 1sSorF;

m isFory;

Z,, 1s T or A;
Zs isAorS;
25 Z,, isVorl;
Zu isTorC;
Zys isNorS;
Lo isForV;
Zyy 1s S or D;
30 Zy isLorV;
Zsg 1s NorQ;



mai ntained in isolated body fluid or may be in DNA form The present
invention also contenplates infectious nolecular clones conprising the
genone or parts thereof froma variant HBV. 30 Preferred nutati @ngci]”nmgg
HBV DNA pol ynerase and/or surface antigen include variants 7 OCT 2003

sel ected frompatients follow ng HBV recurrence foll owi ng fanticlovir and
HBI G treatnent, and patients who did not respond to fanticlovir treatnment
as indicated by a decreased in HBV_,BNA and/or viral protein. 5 Preferred
nutations in the HBV DNA pol ymer ase together with corresponding nutation in
the surface antigen (shown in parentheses) include one or nore of the
L423L/ MLV (168#/% 423L/ F (C69F/ L), HA36H'Y, HA36Y, DEL 471-474 (DEL
117- 120%5 S4%8Y, (D144E, Gl45R), 1508V, V519L (E164D), L526M
S565A( S#0R) ;s NaB4Scid¥sp/ H584N K, R588R/ K and N594H such as selected in
patients with HBV recurrence follow ng fanticlovir and HBI G 10 treatnent;
and H436N H, S463S/Y (L1091/L), V537V/1(C/W82Y/ STOP), VI G60E (Y206N),

S/ F 565A/ S.%SZlCR/ S),. SIF 565A (S210R), N Q 584H, K587R and N594H, such as
sel ect eBrovidedsatd BasiofHs net i IH%NM@J%W f 0§ thedreioBragyaipne, Rng peierein said

Voo, > LR B RS SRR a0 KIS PR BB U Repat 1115 B vi rus
i mmunogl obulin (HBIG treatnent. The term "DEL" nmeans "del etion" 15 and

"STOP" neans a stop codon. The present invention does not extend to a
nut at i ofANPIHEE e %‘-‘ﬁaﬁspﬁfi@f thequesentmvanfioyemtemplars sRHBY yaran ncoﬁnpnsmg a

conbin V\/nnth se_mut S are s

i o By Roth theshdonte P iBabaR3E o Wi LisPRE s hiein! SRUERA N 41y oua
SRITer ase ddﬁﬁﬁirh%bﬂthhmﬁ@hﬂ/@ﬁ RRMAIoATin Bl aYikANGirfale tdagpPHEAtAGREa 3B bﬁlen
wn in parentheses) include one or nore of L423L/W [1681/ M, 36H Y,

(s
H436Y0 Emeapandirgiq hErmine acxbiequewregst fopthvia EoamdlaGBREin sald5aen iRl BiD] |
as select iepts with HBV 25

Noourr erdlsy ARGAERAR, ¥ ieRib bR B suil o Rat 1SR g N, 2463 STY
[L1091/L],

Yet another preferred aspect of the present invention relates to an HBV variant comprising a
mutation in the nucleotide sequence encoding a viral surface component resulting in an amino
15 acid addition, substitution and/or addition in said viral surface component in a region defined
by amino acids 67-226 of the HBV surface antigen 6r functionally equivalent region wherein
said variant exhibits decreased interactivity of immunological reagents to said viral surface

componernt.

Still yet another aspect of the present invention is directed to an HBV variant comprising a
mutation in an overlapping open reading frame in its genome wherein said mutation is in a
region defined by one or more of domains F and A through E of HBV DNA polymerase
provided that it is not in the YMDD motif of the C domain alone; and in the overlapping region
corresponding to amino acids 67 to 226 of HBV surface antigen and wherein said variant
25 exhibits decreased sensitivity to a nucleotide analogue and exhibits decreased interactivity to

immunological reagents specific to HBV surface antigens.

One particular mutant is M5501/V which has been previously described following lamivudine
treatment. The present invention does not extend to this mutant in so far as it arises following
30 treatment with lamuvidine alone. An M550V mutant is selected in conjunction with the

mutation L526M and this is also not within the scope of the present invention.



V537 VIl [CW182 Y/ STOP], and K587R, such as selected in non-responding
patients followng fanticlovir treatnent. The identificati onF_.oi1 t he
variants of the present invention permts the generation of ar r{HéT a3 30
assays to detect such variants. The detection of such variants may be
inportant in identifying resistant variants to determ ne the appropriate
form of chenotherapy and/or to nonitor r" 7 OCT 2003 -22 vacci hation
protocol s, devel op new or nodified2gacci ne preparations. Accordingly,
anot her aspect of the present invention contenplates a nmethod for
determning the potential for an HBV to exhibit reduced sensitivity to a
nucl eosi ‘ . o . . '
Cor r cannieaa uiFen BB e G PREL Al R AL fBlions wher
nucl eoidleteed b uamoe darcocitngntHBYRONSweo by edaes exieadulot thage imutajont edst one
am no acid substitution, deletion and/or addition in any one or nore of
domai nielocteddingnfameicdovip (el BRAIFEBKi mal thereto of said DNA pol yrnerase
wherein the presence of such a nutation 1is an indication of the likelihood
of resistance to said nucl eosi de anal ogue. 10 A further aspect of the
present428MeTuR 00, PAosA de$o 7, Mes(eodv s 0oL, destexayiTHzng, hisecpoFsasvaMsior, an
HBV to exhibit reduced interactivity to anti bodg to HBV surface antigen,

8

sai d mEEHTSSTVMRIEHR 56501 ABOTIy IDNR, b5 7D\r1r B handNIG4ARAA 205 Hinddatd HBV
and sc [ a tai in the nucl eotide sequence encodi ng HBV
surfacggﬁt ?%egré?ﬁgsﬁqtq:fh “’idﬁ ‘at | east one 15 am no acid substitution,

del etion and/or addition in amno acids 67 to 226 of said surface antigen
or_.a region proximal thereto of said surface antigen wherein the presence

o 3 uchurthermoratthe prassntainventiincdacs oot extenhio thekfellpwarstipwhlished fameiglovir

i nt mac ividt%1 of. said antibodies to said nutated surface antigen. O

Pr ef er F9cC PHEUQ8%ay det ects one or nore of the following nutations in the
HBV DNA pol ynerase (with the corresponding nutation in the surface antigen
shown in parentheses): L423L/MYV (1681/M, L423L/F (C69F/ LQ, HA36HLY,
HA36Y, S4HT, Drl 462-468,0809Y,1V5 1FQ P523194386M, WADOE. ASASME 536B45RF31, 3588,

V519L 4D)., 65A(,S5210R)., N584S, N S/ H584N K, R588R/ K and N594H
such a§§é§|3€)€1}é§‘ﬁﬂ\4§a§?€ﬁp%§w‘%¥§6hsv recurrence 25 follow ng fanticlovir

and HBIG treatnment; and H436N H, S463S/Y (L1091/L), V537V/I

15 The viral variant exhibiting reduced interactivity to immunological reagents 1s an escape mutant
since antibodies or other immunological response to HBV from a prior exposure to the virus or
following vaccination are no longer effective in targeting a viral surface component since the

mutation has altered a B- and/or T-cell epitope on the surface antigen.

Reduced or decreased sensitivity to nucleotide, analogue or immunological agents is also
encompassed by the term “resistance”. The term “resistance” is used in its most general sense
and includes total resistance or partial resistance or decreased sensitivity to a nucleoside

analogue.

25 Preferably, the variants are in isolated form such that they have undergone at least one
purification step away from naturally occurring body fluid. Alternatively, the variants may be
~ maintained in isolated body fluid or may be in DNA form. The present invention also
contemplates infectious molecular clones comprising the genome or parts thereof from a vartant
HBYV.
30

Preferred mutations in the HBV DNA polymerase and/or surface antigen include variants



(CG/W82Y/ STOP), VI GB60E (Y206N), S/ F 565A1S (S210R/'S), S/F 565A (S214R),

N Q 584H, K587R and N594H, such as selected in patients who dig ngi
respond to fanticlovir. Miutations nay also be detected in the ubbacN3
antigen including one or nore of. V96A, Cl38R, P142T/P, K160K/N and A |
"94G A such as after Hepatitis B virus irnnmunoglobulin (HBIG treatnment. 30
More particularly, the assay detects one or nore of the follow ng nutations
in the HBY DNA 7 OCT 200 -23 pol ynextase (W th correspondi ng nutations in
the surface antigen shown in parentheses); L423L/W [1681/ M, HA36HY,
HA36Y, DEL471-474 [DELI 17-1201, WI99E [ D144E and Gl45R], V519L [ E164D0,
NS/ H Eﬁ%ﬂzc{!’d%‘r(ﬁﬂ %af@ﬁ@fo‘ﬁ%&u@ﬁ]@V@écu%%h@&m@wﬁﬂ% RAQHYiS atd HIBIGRNatment,
recurrence follow ng fanciclovir and HBIG tr nment; and H436H N, S463 S/Y
[ L1091/dn(d, paﬁer\ﬁ&‘ho\ﬂuﬂ nptGeipohd B MSTEER]r trepode(s8 YrRliczsmlw adegedse¢ treddBiVn
non-r espondi patients followng fanticlovir treatnent. The DNA or
correséﬁ ‘R’l\'fAr%er? P8 assayed or alternatively the DNA pol ynerase or
surface antigen may be screened for the mutation. 10 The detection
according to this aspect of the invention may be any nucl ei ¢ aci d- based

det ec3 i lasferred angatidnerin M@V@M@b@h&m& iteketheb wiittlicoatspondinganatgmas ther

pol ynerase chai.n reactl on (P The i nvention further enco asg ihe use

of dif fuFiape ALY SPBWﬁdilémfﬁnﬁseé?Sd pRiedcepre g rh €& Ladt e

i ncl ud| 0 SR 15
fr agrren eng{%&%@r) irlr%?%hl sm ?iﬁ@?ﬂﬁgfﬁg’?@mg ﬁgkﬁ%g%%@h?g%

( SSCP) ,G148R)| 1508VaVI509L @PTb4M)SIDFR6ed) S365..(3A10R),MBE)S, N/BHSSIPEK SRASER/K
repetitive sequence polynerise chain reaction (IRS-PCR), | nverse

p&ly neraad N A such é&ﬁftlf—t‘é?ﬂ IRPPCRYS ‘aﬁhiPﬁBémcg@ertqeéﬁlé%wngt apicloyy apAEBIGe
h d
chl a0 LT, o ATBASRY 091U 318 IR Al N AESBAE B s

pol ynersiE&66A/S (51 1aReS ARIH 9690 (SPERE NIESSRAH, A IR 7TRaGRIAN mmrmlbbﬁﬁi;@cs:ted
directed to natural{% occurring HBV DNA pol ynerase or surface antigen
whi ch de mt;@ntso*fhcsd Rofrrespant yo demeigoyir. ow@ffabmuwtlons i ghey BHTagA ENHERR DNA

pol y”erfi‘cﬁﬁdé’ bné Hr more ?ﬁﬂé i’oql%wm N\’b&& r@f’a‘ églei\ﬁZ y gﬁ%ﬁgﬁé a}18 AI@4&%& & HBV

DNA pol'yherase or surtace antigen” are us SPC4UBStantT a ly do
only hepatitis B virus immunogiobulin (HBIG) treatment. The term “DEL” means “deletion”

15 and “STOP” means a stop codon.

The present invention does not extend to a mutation in the Hepatitis B surface antigen at G145R
alone or in combination with D144E (23) when these mutations are selected without famciclovir

freatment.

Particularly preferred mutations in the HBV DNA polymerase together with corresponding
mutations in the surface antigen (shown in parentheses) include one or more of L423L/MV
[168/M], H436H/Y, H436Y, DEL471-474 [DEL117-120], W499E [D144E and G145R],
V319L [E164D], N/S/H 584 N/K and R588 R/K such as selected in patients with HBV
25 recurrence following famciclovir and HBIG treatment; and H436H/N, S463 S/Y [L109VL]},
V3537 V/1 [C/W 182 Y/STOP], and K587R, such as selected in non-responding patients

following famciclovir treatment.

The identification of the variants of the present invention permits the generation of a range of
30 assays to detect such variants. The detection of such variants may be important in identifying

resistant variants to determine the appropriate form of chemotherapy and/or to monitor



25 not, interact wth naturally occurring HBV DNA pol ynerase or surface
anti gen. Monocl onal or polyclonal antibodies nmay be used alt hﬁgu?h

nonocl onal anti bodies are preferred as they can be produced in I&€§e2003
guantity and in a honogenous form A w de range of inmmunoassay techni ques
are avail abl e such as described in U S Patent Nos. 4,016,043, 30
4,424,279 and 4,018,653. 7 OC T 2003 -24 The detection of amno acid
variants of DNA polynerase is convediently acconplished by reference to
t he consensus am no acid sequence shown in Figure 2. The pol ynor phi sns
shown represent the variations shown in various data bases for active
pat hogeaidndiRdY wbtoabRsdeVdlyr :vasy Bl fiedrbante ropgaiiees an anmino acid
different to what is represented, then such an isolate 5 is considered a
put ati ve HBV variant having an altered DNA pol ynerase activity.

Accor di ngl v, anot her f . 3 ' l.Qn. - t hod
For dersrmiindh e ARPEh koo RS ol BB Ot PR BB O
sai d mMpbhedaCRRRI HBVIto Seibit Mdicd séit@ivityi t0Q Aedlebsididarenegeptaid heethidA

pol ynmerase directly or via a nucleotide 10 sequence _and conpari ng same to
t he  dnicnmpasing isegiien d¥NBedrovprraspRMingnmMRNA from said HBV and screening for a

SZ| LSW.SLDVSAAEYHZ2 PL HPAAMPHL L Z3 GSSGL R 1 .
L SS7ZSSPEHIHGAE (tifgrzli ISFHYSRTS mé@@%&%? :ﬁ%ﬁt floglﬂ}qﬁﬁsultmg in at least one

Z17GZ1GKHN £ 4 SRk iRl LEEREL 2R PM {362 R (8RR bACDT 9f¥rd3f domains A through E
72572672 7728RAFZ29HCZ30731FZ32YM DDZ33VLGAZ347357367237HZ38EZ39L

Z40Z41 242 T3 @pkpA B R 6 bare @471 248 OHA NP BARKTRIEYSH FMBYSSICE Of s eanHaiion | s
any., am.no a((:i' | or V, Z4 is S or

D& z5 1§ iﬁgﬁ?\p %} %}!@sl}l@Nh%%qD EN.%szlstlarsxcel to%&d%ucﬁs%sxzci%: alnesﬂogue.
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A further aspect of the present invention provides a method for determining the potential for an

HBV to exhibit reduced interactivity to antibody to HBV surface antigen, said method
comprising isolating DNA or corresponding mRNA from said HBV and screening for a
mutation in the nucleotide sequence encoding HBV surface antigen resulting in at least one
15 amino acid substitution, deletion and/or addition in amino acids 67 to 226 of said surface
antigen or a region proximal thereto of said surface antigen wherein the presence of such a
mutation is an indication of the likelihood of reducing interactivity of said antibodies to said

mutated surface antigen.

Preferably, the assay detects one or more of the following mutations in the HBV DNA
polymerase (with the corresponding mutation in the surface antigen shown in parentheses):
L4231L/M/V (1681/M), L423L/F (C69F/L), H436H/Y, H436Y, DEL 471-474 (DEL 117-120),
S438T, WA99E (D144E, G145R), 1508V, V519L (E164D), L526M, SS65A(S210R), N5848,
N/S/H584N/K, R588R/K and N594H such as selected in patients with HBV recurrence
25 following famciclovir and HBIG treatment; and H436N/H, S463S/Y (L10SUL), V537V/I
(C/W182Y/STOP), V/IG560E (Y206N), S/F 565A/S (S210R/S), S/F 565A (S210R), N/Q 584H,
K.587R and N594H, such as selected in patients who did not respond to famciclovir. Mutations
may also be detected in the surface antigen including one or more of: V964, C138R, P142T/P,
K160K/N and A194G/A such as after Hepatitis B virus immunoglobulin (HBIG) treatment.
30
More particularly, the assay detects one or more of the following mutations in the HBV DNA
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polymerase (with corresponding mutations in the surface antigen shown in parentheses):
L423L/MV [1681/M], H436H/Y, H436Y, DEL471-474 [DEL117-120}, W499E [D144E and
G145R], V519L [E164D), N/S/H 584 N/K and R588 R/K such as selected in patients with HBV
recurrence following famciclovir and HBIG treatment; and H436H/N, S463 S/Y [L1091/L],
5 V537 V/I [C/W 182 Y/STOP], and K587R, such as selected in non-responding patients

following famciclovir treatment.

The DNA or corresponding RNA may be assayed or alternatively the DNA polymerase or

surface antigen may be screened for the mutation.

The detection according to this aspect of the invention may be any nucleic acid-based detection
means, for example nucleic acid hybridisation techniques or polymerase chain reaction (PCR).
The invention further encompasses the use of different assay formats of said nucleic acid-based
detection means, including restriction fragment length polymorphism (RFLP), amplified
15 fragment length polymorphism (AFLP), single-strand chain polymorphism (SSCP),
amplification and mismatch detection (AMD), interspersed repetitive sequence polymerase
chain reaction (IRS-PCR), inverse polymerase chain reaction (1iPCR) and reverse transcription

polymerase chain reaction (RT-PCR), amongst others.

20 The present invention extends to a range of immunologically based assays to detect variant HBV
DNA polymerase or surface antigen. These assays are based on antibodies directed to naturally
occurring HBV DNA polymerase or surface antigen which do not, or substantially do not,
interact with the variant HBV DNA polymerase or surface antigen. Alternatively, antibodies to
a variant HBV DNA polymerase or surface antigen are used which do not or substantially do

25 not, interact with naturally occurring HBV DNA polymerase or surface antigen.

Monoclonal or polyclonal antibodies may be used althongh monoclonal antibodies are preferred
as they can be produced in large quantity and in a homogenous form. A wide range of
Immunoassay techniques are available such as described in U.S. Patent Nos. 4,016,043,

30 4,424,279 and 4,018,653.
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The detection of amino acid variants of DNA polymerase is conveniently accomplished by
reference to the consensus amino acid sequence shown in Figure 2. The polymorphisms shown
represent the variations shown in various data bases for active pathogenic HBV strains. Where
an HBV variant comprises an amino acid different to what is represented, then such an isolate

5 is considered a putative HBV variant having an altered DNA polymerase activity.

Accordingly, another aspect of the present invention contemplates a method for determining
whether an HBV isolate encodes a variant DNA polymerase, said method comprising

determining the amino acid sequence of its DNA polymerase directly or via a nucleotide

sequence and comparing same to the amino acid sequence below:
FORMULA 1

SZ, LSWLSLDVSAAFYHZPLHPAAMPHLLZ GSSGLZRYVAR
15 LSSZ,SZ,Z,XNZ,QZy 2, XXX2,LHZ,Z,CSRZ,LYVSLZ,LLYZ,T
Z,GZ,KLHLZ,Z, ,HPIZ,LGFRKZ,PMGZ,GLSPELLAQFTSAIZ,
Zs Zs Zy Zs RAF 20 HC Z3gZ F 2, YM DD Z,, VLG A Z,, Z4 Zog 25y HZ, EZ5, L
ZaoZas Ziz Zy Zow Zus Zas LL 2o Z, GTHLNPZ,KTKRWGYSLNFMGY Z;, 1G

wherein:

X is any amino acid,
Z, 1sNorD;
Z, isTorP;
25 Z, islorv;
Z, isSorD;
Zs is Tor N;
Z; 1SR or N;
zZ, isNorl;

30 Zg isNorYorH;
Z, isHorY;



isKor R is Sor T, isVor G is Qor E is Lo Sor R is Sor F
is For Y, 70CT 2003 -26 Z41 isTorA; Z42 isAorS;, Z43 is Vor |; 2z44
isTorC, 5 7Z45 is Nor S; Z46 isForV, Z47 is Sor D, Z48 is L'of BT 29
-ts Nor @ 10 z50 is Vor |I; and M is amno acid 550. The present

i nvention further contenpl ates agents whi ch mask the nucl eosi de anal ogue
resi stance nutation. Such agents will be particularly useful in long term
treatment by nucl eosi de 15 anal ogué’é.‘ The agents may be DNA or RNA or

pr ot ei naceous or non-protei naceous chem cal nol ecul es. Natural product
screening such as fromplants, coral and m croorganisns is also

conten'&uat eds SsorRusef ul potential source of masking agents. The agents may
be in iZsoI ate fr m or in the formof a pharnmaceutical conposition and may
be adni i stered seguentially or sinultaneously with the nucl eoside

anal ogge, Oidbeoraesent invention further extends to an isolated surface
conponent fromthe HBV variants herein described. Mire particularly, the

presengi nvéhBioorY;provi des an isol ated surface antigen

5 Zy, is Nor Q;
Z,s 1sLorM;
Zis is Kor();
Ziq 1IsY orF;
Zis isRorW;
Zio isYorL;
Zy 1s S or A;
Z islorv;
Zys islorl;

Zy isVorG;
15 Z,, isCorlL;
Zys isAorS;
Zys isVorM;
Z,;, isVorT;

2oy isRorC;
20 Z,, isForP;
Zy isLorv;
Zs, isAorV;
Zsy isSorA;

Zay 18 VorLorM;
25 Z, is K or R;

Zs iIsSorT;

Zsg 18 VorG;

Zy 15 Q or E;

Zag isLorSorR;
30 Zy, isSorkF;

Zy isFory;




or a reconbinant formthereof or derivative or chem cal equival ent thereof.
The isolated surface conponent and, nore particularly, isolated surface
antigen or its reconbinant, derivative or 25 chem cal equival éntps 0&1Te 2003
~useful in the devel opnent of biological conpositions such as vaccine =~
formul ati ons. Accordingly, another aspect of the present invention is
directed to an isolated variant HBV surface antigen or a reconbi nant or
derivative formthereof or a chem2@l equival ent thereof 30 wherein said
surface antigen or its reconbinant or derivative formor its chem cal

equi valent exhibits an altered i munol ogical profile conpared to a surface
antigen frogrelef erence BBY. 7 OCT 2003 -27 Mre particularly, the present
i nvention provides an isolated variant HBV surface antigen or a
recomipantisdrordfeiri vati ve formthereof or a chenmical equival ent thereof
wher eir%msai .d\}-lBtﬁl; surface antigen or its reconbinant or derivative formor
its ¢ i cal e‘af rval ent conprises an amno acid sequence with a single or
mul tipte anigAoaci d substitution, addition and/or deletion 5 or a
truncation conpared to an HBV surface antigen froma reference HBV and
wherkiZy;a w@lUer3l i sing anti body directed to a reference HBV exhibits no or
reduc%‘s neut rFaI i\;_i ng activity to an HBV carrying said variant HBV surface
antig Hé *gf¥esent invention particularly contenpl ates an HBV vacci ne
cont ai-ni ng QRrRE,q§. nore of the 10 mutations which alter the surface .antigen
(not in€luding GI45R). Preferred nutations in the surface antigen and the
HBV vé&f¢i nasilnolMide one or nore of 1681fM C69F/ L, H436Y, DEL 117-120, D
1"£E’vf 164D, S21 OR, such as selected in patients with HBV recurrence

fll ovirang i35 @& ovir and HBIG treat ment; and L 1091/L, C/ WL82Y/ STOP,
YZO@\I,Z S21RAS AN P21 OR, such as selected in patients who do not respond
to fancfclovir. Variants carrying nutations in 15 the surface antigen at
VO6A, M138Rs aimb2abidPS5K160KI N and/ or A194G A are particularly preferred.
The term"isol ated” neans the sane as it does in relation to an isol ated
HBV variant. 20 As stated above, the present invention extends to

deri vagVgs éﬂ%@é}%hcﬁﬁ—th%ﬁl&gﬂt%h%%ﬁs S%en?s wh"?éha:n%gk'erﬁé rﬂfcc]éogﬁle'ﬁylo%%f ace
conmponent rivatives include srngle or nultiple amno aci

subst iresistinaoesnutatiball Suchngents d/illbe gattetlafdn asdial ih heghiByh sedthreacbyamniclegeide

"Addi tions" tgo amno acid _sequences include fusions with other peptides,
pol Y &peiogess dhe pgeatsanmsbePNA 8T BAA prprRlranacgpysy non-proteinaceous chemical

molecules. Natural product screening such as from plants, coral and microorganisms is also
contemplated as a useful potential source of masking agents. The agents may be in isolated form
or i the form of a pharmaceutical composition and may be administered sequentially or

simultaneously with the nucleoside analogue.

The present invention further extends to an isolated surface component from the HBV variants
herein described. More particularly, the present invention provides an isolated surface antigen
or a recombinant form thereof or derivative or chemical equivalent thereof. The isolated surface
component and, more particularly, isolated surface antigen or its recombinant, derivative or
25 chemical equivalents are useful in the development of biological compositions such as vaccine

formulations.

Accordingly, another aspect of the present invention is directed to an isolated variant HBV
surface antigen or a recombinant or derivative form thereof or a chemical equivalent thereof
30 wherein said surface antigen or its recombinant or derivative form or its chemical equivalent

exhibits an altered immunological profile compared to a surface antigen from a reference HBV.



sequences including fusions to other viral conponents. 25 Anal ogues of the
variant HBV surface antigen contenplated herein include, but are not
limted to, nodification to side chains, incorporating of unnatyyal g no
--acids and/or their derivatives during peptide, polypeptide or protein
synthesis and the use of crosslinkers and other nethods which inpose
conformati onal constraints on the protei naceous nol ecule or their

anal ogues. 30 These types of nodifications are useful in stabilizing the

i mrunoi nteractive nolecules for use in diagnostic assays or in therapeutic
protocols. 7 OC T 2003 -28 Exanpl es of side chain nodifications

cont enpl aviett gaytidutalyp teseadent mventtdngnovided andeolared difiant 3B ¥ werfask aghgancer a
groups such as by reductive_al kylation b r,ea]cti on . W ta a& a}ledehyd% HBV
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su IOI phoni Caﬁﬁgb dciﬁ'EEJﬁlﬁ_)q'ce aﬁ% bgmgg:rbr@;ﬁulg'ﬁlk mm_ilgj mﬂcPSut;&'titLhio?ul(d@iithin@nd/@n Hsienarde
and tetrahydrophthalic anhydride; and pyridoxy|ation of |y e Wt :

pyr i doxal ors trphession soeREd BWedHBY TUElite PROFETVITPR %\Eé?liﬁf.“:&l*ﬁ%@g"d%’vgﬁrﬁ‘& 4
group of argifi-ne_ resi | f 2t f.ar I . lic
10 condereafr e HURREY &5 PRl SR Rt B Uitk iy friRice Bl Mol SAEACARYS
phenyl gl yiexalTRVdagyiexald vabas: HBVoaxfike atiten. may be nodified by

carbodii mde activation via O-acylisourea formation followed by subsequent
derivitisation, for exanple, to a corresponding am de. 15 Sul phydryl groups

¥, be i fied b t hods.. suc r vl at.i ' i ' i d
) cconcHaRdal BRI SRR Sttty ploner e
m xed 10i gitaRbhd@BicH dider gieh,affa&éwm{geﬁgﬁmua;iagngr@amn)oprq&ﬁdm mrafagioms idahe
mal ei ¢ anhydride or other substituted naleimde; fornmation of nercurj gl .

der i vat i vesfags imiggen-asid the Hif vecinsanglyde ene gt merg et IBSEAGUreSHery 1380:

| C
nor cur | ar L1 DA Rl € S ok 00 AL RIELE Tl M APIB YA efthee (RRAAL 1O
may be nmoglidkiefliiahd HIRIG @XamBhSandXi (DM, Crwas2 YWSYOR, (TROsSNCS2 yoiRiS dhed Sit10R,;

al kylation of the indole ring with 2-hydroxy-5-nitrobenzyl brom de or
sul phenyl sunbh$ sidected iMypabigita eheelsingtieespens toHameiclvir. NS TAYYEE TR0 by

nitrat Y8 nth\émsa aéeeér{nagrélntart Q}B%Eﬁﬂﬂ%ﬁ{ol)flﬂ%, K160K/N and/or A194G/A are particularly

preferred.

The term "isolated” means the same as it does in relation to an isolated HBV varnant.

20 As stated above, the present invention extends to derivatives and chemical equivalents (1.e.
analogues) of the HBV surface component. Derivatives include single or multiple amino acid
substitutions, additions and/or deletions to the HBV surface antigen. “Additions” to amino acid
sequences include fusions with other peptides, polypeptides or proteins or fusions to nucleotide
sequences including fusions to other viral components.

25 '

Analogues of the variant HBV surface antigen contemplated herein include, but are not limited
to, modification to side chains, incorporating of unnatural amino acids and/or their derivatives
during peptide, polypeptide or protein synthesis and the use of crosslinkers and other methods
which impose conformational constraints on the proteinaceous molecule or their analogues.
30 These types of modifications are useful in stabilizing the immunointeractive molecules for use

in diagnostic assays or in therapeutic protocols.



25 a 3-nitrotyrosine derivative. Mdification of the imdazole ring of a
hi sti di ne. resi due nay be acconplished by al kylation wth iodoacetic aci d
derivatives or N-carbethoxylation with diethylpyrocarbonate. tgﬁaqﬁk?s of
~incorporating unnatural am no acids and derivatives during pepti

synthesis include, but are not limted to, use of norleucine, 4-amno
butyric acid, 4-am no-3-hydroxy-5 7 OCT 2003 -29 phenyl pentanoic acid,
6- am nohexanoi ¢ acid, t-butylglycing._norvaline, phenylglycine, ornithine,
sar cosi ne, 4-am no- 3- hydroxy- 6-mnet hyl hept anoi ¢ acid, 2-thienyl alanine
and/ or D-isoners of amno acids A list of unnatural am no acid,
cont e”@x{% SNEF &AL IeRaif NRAWAIRS! 8?% 'Cﬁnéﬂﬁkeﬁ%ﬂl 'Egée kﬁ&ltuﬁllv&[&io%f n?c'ﬂﬁi% .
unnatural am no acids or other derivatio ribel Rereln ey assist in

5 st abimedificgionhef emlimcgdoaps such asascictectivenflgsition®y. reth%Twﬁl@QBaldehyde
Non- co é?ntlonal Code -30 TABLE 1. Non-conventional Code anmmb acid an no

acid 5 dHypgaysion with Yalkbe amidinatien %mrmwﬁ%wéa@eacwbamwﬂh acetic

am noc p ois aci

i non AP e iam kS FALHREE A 1) SNSRI R aid groups

cycl dperitly?.ad, #ririnéirdbegene sulphonic acid (TNBS); acylation of amino groups with succinic
anhydnde and tetrahydrophthalic anhydride; and pyridoxylation of lysine with pyridoxal-5-

phosphate followed by reduction with NaBH,.

The guanidine group of arginine residues may be modified by the formation of heterocyclic

condensation products with reagents such as 2,3-butanedione, phenylglyoxal and glyoxal.

The carboxyl group may be modified by carbodiimide activation via O-acylisourea formation

followed by subsequent derivitisation, for example, to a corresponding amide.

15 Sulphydryl groups may be modified by methods such as carboxymethylation with iodoacetic
acid or iodoacetamide; performic acid oxidation to cysteic acid; formation of a mixed
disulphides with other thiol compounds; reaction with maleimide, maleic anhydride or other
substituted maleimide; formation of mercurial derivatives using 4-chloromercuribenzoate, 4-
chloromercuriphenylsulphonic acid, phenytmercury chloride, 2-chloromercuri-4-nitrophenol and

20 other mercurials; carbamoylation with cyanate at alkaline pH.

Tryptophan residues may be modified by, for example, oxidation with N-bromosuccinimide or
alkylation of the indole ring with 2-hydroxy-5-nitrobenzyl bromide or sulpheny! halides.
Tyrosine residues on the other hand, may be altered by nitration with tetranitromethane to form

25 a 3-mitrotyrosine derivative.

Modification of the imidazole ring of a histidine residue may be accomplished by alkylation

with iodoacetic acid derivatives or N-carbethoxylation with diethylpyrocarbonate.

30 Examples of incorporating unnatural amino acids and derivatives during peptide synthesis

include, but are not limited to, use of norleucine, 4-amino butyric acid, 4-amino-3-hydroxy-5-



15 D-alanine Dal D-arginine Darg D-aspartic acid Dasp D cysteine Dcys
D-glutamne Dgln 20 D-glutam c acid Dglu D-histidine Dhis D ioleucine
Dile Dleucine Dleu D lysine Dys 25 D nethionine Dnet ani'ftﬁm'eg rn
-D-phenyl al ani ne Dphe D-proline Dpro D-serine Dser 30 D-threonine Dihr
D-tryptophan Dirp L-N nethylal ani ne L-N-methyl arginine
L- N-nmet hyl asparagi ne L-N-nethylaspartic acid L-N nethylcysteine
L- N-net hyl gl utam ne L- N-net hyl gl ut’dmic acid L- N et hyl hi sti di ne
L- N-nmet hyl i sol l eucine L-N-nethylleucine L-N nethyllysine
L- N- et hyl net hi oni ne.  L- N-net hyl nor | euci ne

phenylpentanoic acid, 6-aminohexanoic acid, t-butylglycme, norvaline, phenylglycine, ornithine,

sarcosine, 4-amino-3-hydroxy-6-methylheptanoic acid, 2-thienyl alanine and/or D-isomers of
amino acids. A list of unnatural amino acid, conternplated herein is shown below in Table 1.
The inclusion of such unnatural amino acids or other derivations described herein may assist in

5 stabilising the molecule in a vaccine composition.




L- N-nmet hyl norvaline L-N-nethylornithine L-N nethylphenylal ani ne
L- N-nmet hyl prosine L-N-nethylserine L-N-nethylthreonine

L- N-net hyl trypt ophan L-N-nethyltyrosine L-N nethylvaline CT 2002

L- N-net hyl et hyl gl ycine L-N-nethyl-t-butyl glycine L-norleucine L-norvaline
Nmala Nmarg Nmasn Nmasp Nntys Nmgln Nnglu Nrhis Nmile Nmeu Nmys
Nmmet Nmle Nmmva Nmorn  Niphe Nnpro

-30-
TABLE 1
Non-conventional Code Non-conventional Code
amino acid amino acid
5

a-aminobutyric acid Abu L-N-methylalanine Nmala
a-amino-¢-methylbutyrate  Mgabu L-N-methylarginine Nmarg -
aminocyclopropane- Cpro L-N-methylasparagine Nmasn
carboxylate L-N-methylaspartic acid Nmasp
aminoisobutyric acid Aib L-N-methylcysteine Nmcys
arninonorbornyl- Norb L-N-methylglutamine Nmgln
carboxylate L-N-methylglutamic acid Nmglu
cyclohexylalanine Chexa L-N-methylhistidine Nmhis
cyclopentylalanine Cpen L-N-methylisolleucine Nmile

15 D-alanine Dal L-N-methylleucine Nimleu
D-arginine Darg L-N-methyllysine Nmlys
D-aspartic acid Dasp L-N-methylmethionine Nmmet
D-cysteine Dcys L-N-methylnorieucine Nmnle
D-glutamine Dgin L-N-methylnorvaline Nmnva
D-glutamic acid Dglu L-N-methylornithine Nmom
D-histidine Dhis L-N-methylphenylalanine Nmphe
D-i1soleucine Dile L-N-methylproline Nmpro
D-leucine Dleu L-N-methylserne Nmser
D-lysine Dlys L-N-methylthreonine Nmthr

25 D-methionine ~ Dmet L-N-methyltryptophan Nmtrp
D-ormnithine Dormn L-N-methyltyrosine Nmtyr
D-phenylalanine Dphe L-N-methylvaline Nmval
D-proline Dpro L-N-methylethylglycine Nmetg
D-serine Dser L-N-methyl-t-butylglycine Nmtbug

30 D-threonine Dthr L-norleucine Nle

D-tryptophan Dtrp L-norvaline Nva
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glutaraldehyde, N-hydroxysuccinimide esters and hetero-bifunctional reagents which usually
contain an amino-reactive moiety such as N-hydroxysuccinimide and another group specific-
reactive moiety such as maleimido or dithio moiety (SH) or carbodiimide (COOH). In addition,
peptides can be conformationally constrained by, for example, incorporation of C, and N, -
methylamino acids, introduction of double bonds between C, and Cp atoms of arrﬁno acids and
the formation of cyclic peptides or analogues by introducing covalent bonds such as forming an
amide bond between the N and C termini, between two side chains or between a side chain and

the N or C terminus.

As stated above, these types of modifications may be important to stabilize the variant HBsAg

molecule if administered to an individual or for use as a diagnostic reagent.

Other derivatives contemplated by the present invention include a range of glycosylation
variants from a completely unglycosylated molecule to a modified glycosylated molecule.
Altered glycosylation patterns may result from expression of recombinant molecules in different

host cells.

Another aspect of the present invention extends to the variant HBV surface antigen-molecule
or its recombinant, derivative or chemical form or a variant HBV comprising said HBV surface
antigen in composition form. Such compositions are particularly useful as therapeutic
compositions and may be referred to herein mterchangeably as biological, vaccine or
pharmaceutical compositions. The biological compositions are particularly useful in inducing
immunological memory against infection by an HBV variant such as an HBV escape mutant
controlling by administering a variant HBV surface antigen or a recombinant, derivative or
chemical form thereof or an HBV comprising same capable of inducing an immune response

including immunological memory agents.

Accordingly, the present invention contemplates a composition comprising a variant HBV or

an HBV surface antigen from said variant HBV or a recombinant or derivative form thereof or
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conposi tions. The bi ol ogi cal conpositions are particularly useful in

i nduci ng 25 i munol ogi cal nmenory agai nst infection by an HBV vari ant such

as an HBV escape nutant _caontrolling by adninisteri&% a variant HBV surface
ant i gen 18f biplogied pompasition demssiteble forrinjegtable usa indlugderstarie paegous solatioBY
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solutions. It must be stable under the conditions of manufacture and storage and must be

15 preserved against the contaminating action of microorganisms such as bacteria and fungi. The
carrier can be a solvent or diluent containing, for example, water, ethanol, polyel (for example,
glycerol, propylene glycol and liquid polyethylene glycol, and the like), suitable mixtures
thereof, and vegetable oils. The preventions of the action of microorganisms can be brought

about by various antibacterial and antifingal agents, for example, parabens, chlorobutanol,

phenol, sorbic acid, thimerosal and the like. In many cases, it will be preferable to include
isotonic agents, for example, sugars or sodium chloride. Prolonged absorption of the mjectable
compositions can be brought about by the use in the compositions of agents delaying absorption,

for example, aluminum monostearate and gelatin.

25 Sterile injectable solutions are prepared by incorporating the HBsAg or like molecule or HBV
variant or reference strain in the required amount in the appropriate solvent or diluent as
followed by sterilization such as by filter sterilization. In the case of sterile powders for the
preparation of sterile injectable solutions, the preferred methods of preparation are vacuum
drying and the freeze-drying technique which yield a powder of the immunointeractive molecule

30 plus any additional desired ingredient from previously sterile-filtered solution thereof. Routes

of administration contemplated by the present invention including intravenous, intraperitoneal,
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techni que which yield a powder of the i nol nteractive no
amount of HBV surface antigen may range from about 10 mg to about 2000 ng, or 50 ng to

about 1000 mg or 100 ng to about 500 mg or other suitable effective amount. It is sometimes
more convenient to express dosage amounts in terms of body weight. Accordingly, the effective

amounts may be from, for example, about 0.5 ng/kg body weight to about 500 mg/kg body

weight or an amount therebetween.

The subject invention extends to kits for assays for variant HBV. Such kits may, for example,
contain the reagents from PCR or other nucleic acid hybridisation technology or reagents for

immunologically based detection techniques.

25

The present invention further contemplates a variant of an isolated DNA virus which replicates
via an RNA intermediate wherein said variant comprises a nucleotide mutation in a gene
encoding a DNA polymerase resulting in at least one amino acid addition, substitution and/or

deletion to said DNA polymerase in the manufacture of a medicament for the treatiment and/or
30 prophylaxis of hepatitis.
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15 or otherwise preventing infection, replication, assembly and/or release or any intermediate step.

Preferred anti-viral agents include nucleoside analogues, however, the present invention extends

to non-nucleoside molecules.

Accordingly, another aspect of the present invention contemplates the use of a variant of an

0 1solated DNA virus which replicates via an RNA intermediate wherein said variant comprises

a nucleotide mutation in a gene encoding a DNA polymerase resuliing in at least one amino acid
addition, substitution and/or deletion to said DNA polymerase in in screening for an anti-viral

agent capable of inhibiting said virus.

25 Another aspect of the present invention provides for the use of a variant of an isolated DNA
virus which replicates via an RNA intermediate wherein said variant comprises a nucleotide
mutation in a gene encoding a viral surface component resulting in at least one amino acid
addition, substitution and/or deletion in said viral surface component in in screening for an anti-
viral agent capable of inhibiting said virus.

30

Yet another aspect of the present invention is directed to the use of a variant of an isolated DNA
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i nvention extends to non-nucl eoside rol ecul es. “Accor |n5Iy, not her aspect
of the present invention contenplates the use of a variant of an O

i sol ated DNA virus which replicates via an RNA internedi ate wherein said
variant conprises a nucleotide nmutation in a gene encodi ng a DNA pol ynerase
resulting in at |least one amno acid addition, substitution and/or
ckggtion to said DNA polynmerase in in screening for an anti-viral agent
capabl e of inhibiting said virus. 25 Another aspect of the present

i nvention provides for the use of a variant of an isolated DNA virus which
replicates via an RNA internedi ate wherein said variant conprises a

nucl eotide nutation in a gene encoding a viral surface conponent resulting
in at |least one amno acid addition, substitution and/or deletion in said
viral surface conponent in in screening for an anti- viral agent capable of.
inhibiting said virus. 30 Yet another aspect of the present invention is
directed to the use of a variant of an isol ated DNA



-37 virus which replicates via an RNA internediate wherein said variant
conprises a nucleotide nutation in an overlapping portion of at |east two
open reading franes resulting in an amino acid addition, substfi 06 a3
~and/or deletion to translation products of said open reading frames in in
screening for an anti-viral agent capable of inhibiting said virus. 5 The
present invention is further described by the followi ng non-limting
Exanples. T OCT 2003 -38 EXAMPLES #-order to identi fy what other
mut ati ons may be sel ected during FCV therapy in the OLT setting, the
i nventors sequenced and anal ysed the HBV DNA pol ynerase enconpassing the 5
catal ytic domains from 26 pati ent SEXAMPRE§h | evel s of HBV (greater than 90
pg/ m HBV DNA) undergoing FCV therapy and 10 patients with |ow | evel s of
HBV (less than 90 pg/m HBV DNA). Miltiple serial sanples were anal ysed,
| ncl udiraGr@éd @ridéify NetA R MHuBfiSaInky bdUbPd duRge FFEY %?a%gnﬁ%@mﬁe
post-OLT, and during HBV recurrence post OLT. The n%t hods a results are
shown isattEgathsl ipgentonssequent€d EXAMPAFsed tRatiBANDN A pdlymet dxo atscoinmpating e

C anch AR gt f P i Byl VY BeMetb 2ep BV AN m of
the st licid RCOQURAES 890SRERY MDA I GRGY 18Ty Rl oo 20dh Iy |

penci clovir 1 n reducin ri'sk o epatitis

li ver @M8A3pVakiple seatl @nipdes Ware asihlyssd, dedidgip pris ta thvlyi ahe pid-OL T; dmdigm zed,
part d%:ljbt&-\plind, part pl aﬁ lgro 20 controlled trial in _patients with end
st age [BSeH VHICERADSE PRRHOSY E@deaeg ERsregrerepcemestitial- Themphodpand t han
90 pg/ éh%gi] t h idization) [high replicators] were treated
Fbh g%)stﬂﬁtglgéév an Eaaléjlr E)%sétl-m. These high replicators were treated with
V10500 ng tds) to

EXAMPLE 1

Patients and methods

Treatment protocol
15
The clinical details of the FCV prophylaxis liver transplantation protocol as previously
described (19). Briefly, the aim of the study was to compare the safety and efficacy of oral FCV
and IV penciclovir in reducing the risk of hepatitis B re-infection post-OLT in liver transplant
patients. The study design was a multicentre, randomized, part double-blind, part placebo
controlled trial in patients with end stage liver disease requiring OLT. Patients with HBYV DNA

levels more than 90 pg/ml at study entry (by hybridization) [high replicators] were treated with
both FCV and HBIG post-OLT. These high replicators were treated with FCV (500 mg tds) to
reduce HBV DNA levels prior to OLT. Famciclovir treatment was continued for 12 months
post-OLT. An untreated control group of patients with HBV DNA levels less than 90 pg/ml

25 [low replicators] at study eniry were treated with HBIG alone post-OLT. In the original study,
thirty six patients underwent OLT, and of these the clinical and virological outcome of
twenty-two of the FCV freated patients has recently been presented (17 Manns). Essentially,
FCV treated high replicators who became HBV DNA undetectable prior to OLT had HBV
recurrences with similar frequency as low replicators treated with HBIG alone.

30



reduce HBV DNA |l evels prior to OLT. Fanticlovir treatnent was continued for
12 nonths post-OLT. An untreated control group of patients with HBV DNA

| evel s less than 90 pg/m 25 [low replicators] at study entry WeQETt pgt ed
with HBIG al one post-QOLT. In the original study, thirty six patients
“underwent OLT, and of these the clinical and virol ogical outcome of
twenty-two of the FCV treated patients has recently been presented (17
Manns). Essentially, FCV treated hi‘g?’r? Teplicators who becane HBV DNA
undetectable prior to OLT had HBV recurrences with simlar frequency as

| ow replicators treated with HBIG alone. 30 7 O C T 2003 -39 EXAWVPLE 2
Patients Twenty six pati.ents who haBXABPLEZ|I s nore than 90 pg/m at study
entry (high HB\.. 5 replicator [HR}) re treated with FCV pre-COLT and those
patients who responded were then treat i th HBI G pl us FCV post-O.T. O
the 19 patients who responded to FCV and subsequently went to OLT, 9 did
not have HBV recurrence 0-12 nonths post-OLT and 10 had HBV recurrence by
12 nont hd¥§BSt sigiratienss whe hadi HBY lepds padre ¢mns90 e/t cht rsoddyi aithy ghigly HBS pond

to FCV . ivt.hd f t b ft t t th
| am v b SETEE RS e 1B Hel phetIC apd st padaser S aef oyt tae
study entrested vk HBIG pRIs E@VO50st-ORID. GEfif lgegﬁ?én@sdwﬂalﬂésﬁ]’%@d%% EFLPS%V and

post-OLT. Six of these patients had no HBV recurrence at
post - OL TsubseHuenPa weahtosOhEAS fidviot baver HBWrecuitencan®y 1 2 honili? poonOLT dS0-Hal T.

EXAVPLE Extracti of HBV r atient serum HBY DNA was extracted
froma total 6 ff&?esbéﬁ%l rggnﬂﬁ Bﬁ%tﬁﬁgl’%?ﬁ&ﬁipa%ﬁ% 6tid got igjtiadly rewoad
ver e i x@diow bid 196 WithffvinlPor MR shldy Hebfist G el s 1%
vv/;@ sodi um dodecyl sulfate a%d [ -rrg/yrrie prsot e?éﬁggkgzk?ﬁlé%@@”{gﬁbt?ngggg%w550
f or” 380 r ghedad BRAY ieeel20f desp tivned¥pgied dbyughene) (o HBY ipicast Pak})ime
preci pitated, wi:t h .j pano(J) ,?,néi dissolved in 40 _m_ nucl ease-Tree water.
EXAVPLE ¢ Igwlﬁsﬁgjﬁ iPGsF-OLT. Six of these patients had no HBV recurrence at 12 months
post-OLT and 4 patients had HBV recurrence during the 12 months post-OLT.

EXAMPLE 3
15 Extraction of HBV DNA from patient serum

HBYV DNA was extracted from a total of 90 samples from 36 patients. Aliquots of 50 ml of sera
were mixed with 150 ml TE (10 mmol/L Tris-HCI (pH 7.5), 2 mmol/L. EDTA), 1% w/v sodium
dodecyl sulfate and 1 mg/ml proteinase K, and incubated at 55°C for 30 mins. DNA was

20 deproteinized by phenol/chloroform extraction, precipitated with isopropanol and dissolved in

40 ml nuclease-free water.

EXAMPLE 4
PCR amplification
25
Two oligonucleotide prirﬁers (Bresatec, Adelaide, Australia) were used to amplify a fragment
encompassing the catalytic domain of the polymerase protein and t‘ﬁe “a” determinant of the
surface protein. The first round sense primer (5-GCC TCA TTT TGT GGG TCA CCA TA-3'
<400>1), and the antisense primer (5~TCT CTG ACA TAC TTT CCA AT-3' '<400>2) were
30 used in the amplification. Each reaction was carried out using.S ml of the extracted DNA as

template, 1.5 U of Taq polymerase (Qiagen, Melbourne Australia), 1 mmol/L of sense and



25 Two ol igonucleotide primers (Bresatec, Adelaide, Australia) were used to
anplify a fragnent enconpassing the catalytic donain of the Fpoﬂ wr ase
protein and the "a" determ nant of the surface protein. The filr

sense primer (5 -GCC TCA TTT TGT GGG TCA CCA TA-3' <400>1), and the
~antisense prinmer (5 -TCT CTG ACA TAC TTT CCA AT-3' <400>2) were 30 used in
the anplification. Each reactlon V\Q‘? carried out using 5 m of the
extracted DNA as tenplate, U Taq pol ynerase (Q agen, Mel bourne
Australia), 1 mol/L of sense and 7aC72003 -40 anti sense pri mers, 200

mol /L _each of. deo ucl e |detr| sphates 50 mmol / 3.5 mml/L
MyCl,  ABSHING DTIMeFpy f’fjna%h 8§ d eclmw/éwwh@mhatqwo menif%a%%ér? or med
by 40mgﬂ()q: i ( a sec)
and ext ens/tLg\?i1 (egégmgyﬂ?hg%n?]n@ﬁ% 6‘3‘2%15%5’) ﬁé gﬁgl bggg”ein%%gﬂﬁg §}5

(Per k| 403 Etcﬂnsrof BéuraGet (31°CNor whibdc), dihpalinfy (55°C @i 26) arftl dxtrisioar(72°C

hem - ro ]i of . anplification was perforned using 2 m_ of first round
produ Prgn Pedipye BP?Ir?éfen@‘m?ﬁ'@f%@eﬂG@ G@f@ﬁﬂé Erys3rovalk,£00>3 as

t he I 2 initial
roun%e%i% ‘E{ﬁ’d&? R i e R S R g (A A

t he pabMpm@eétmsmhpla& e peimen’s' BV EMA PERIAGCeTC POXIE TR Weie0g8hs
purified using Geneclean Il (BIO 101 Inc., La Jolla, CA) and were directly
seque ﬁg% aerﬁs PREE nEheABrPIHicaEpn eprflitys Wese mmmascﬁye indtigaqurshesicert Wislady
Reactl %tgsgeﬁia ng to the manufacturers specifications (Perkin

El mer, tus El ectrophoresis was carried out by the

Aust ralian Genome Research Facility (Walter and Eliza Hall Institute,

) bourne). The PCR priners were used as sequencing priners as well as
sevital additional primers (5' - EXMMPEE BCA GTC CCC AAC -3' <400>4, 5'-

GAA AAT TGG TAA G TTG CTG
T- 3' <400>6) requfgrgéhdeqcm th%&ﬂ@ﬁfé@%@”?ﬁfé?%samwf t he PCR

products. MacVector and Assenbl yLI GN (MacVector version 6.0 and
Assenbl yLI GN, Oxford Mol ecular, UK) was used to analyze all automatic
sequerEBPifigdprodycis Wegekpriiedvsing Sededeauié (B2 1 0k s, darpla, €A Jusivgrt he

subpr We@t@ sehikd lLlng the ABI Prism Big Dye Terminator Cycle Sequencing Ready Reaction

15 Kit according to the manufacturers specifications (Perkin Elmer, Cetus Norwalk, CT).

Electrophoresis was carried out by the Australian Genome Research Facility (Walter and Eliza
Hall Institute, Melbourne). The PCR primers were used as sequencing primers as well as several
additional primers (5'- AAA TTC GCA GTC CCC AAC -3' <400>4, 5'- GAA AAT TGG TAA
CAG CGG -3' <400>5, and 5-GTA TCC CTC CTG TTG CTG T-3' <400>6) required to
5 20 sequence the internal regions of the PCR products. MacVector and AssemblyLIGN (MacVector

version 6.0 and AssemblyLIGN, Oxford Molecular, UK) was used to analyze all automatic

sequence data. The deduced amino acid sequences were compared using the subprogram
ClustalW.

25 EXAMPLE 6

Sequence analysis

Sequences were analyzed by comparison of the deduced amino acid sequence within the
polymerase gene to the published polymerase consensus sequence (Figure 2; Formula I; ref, 18).
30 A unique amino acid change was defined as a change to an amino acid which is not present in

the HBV polymerase consensus sequence. Unique changes in the HBV isolates were compared




25 EXAMPLE 6 Sequence anal ysis Sequences were anal yzed by conparison of the
deduced am no acid sequence within the polynerase gene to the published
pol yrnerase consensus sequence (Figure 2; Fornula |; ref. 18). BEX wangue
am no acid change was defined as a change to an am no acid which is not
present in the HBV polynmeri se consensus sequence. Uni que changes in the
HBV i sol ates were conpared 7 O C T 2003 -41 to the individual pretreatnent

i sol ate and where appropriate, sequédces were conpared to other

pretreat nent sanples. Any changes within the conserved pol ynerase domai ns A
to E were noted (where domain A includes am no acids 421-436, Donmin B

i ncl udedo $85ndrgiualpaetiatmerCidolat ardioshérd bpbriatE)samicncdd vaie bodtpse S thothd6 and

Donmai n E_i.ncludes 59 6&11{é Due tq the 5 overl appi ng open readi ng franes
for the FERESEHSEEPINS £RE hensraenihan theenssived Bplamerss Agmainsupitgdewelsanges
in the pRIMMTRMLASEIRSRE AW : . ed _am no
acid sequ_encr(ggl I?ﬁir tﬁeA\gg!rﬂf%g%SZMgﬁ? iaélglﬁ 4:2?& ’eﬁg%/lglrn [%%“%ﬂ%%‘gﬁlggé‘ﬁggﬁ?%‘ﬁe

ver e corpuackdet pa-5e5, BenpubDiistiadts SEGSE @S DogRINOE Yidsded 5b2-661 5. midtdigeder

et al (20). An 10 uni gi‘%e am n? acid change was defined as a change which is
not pred api;ﬁfﬂﬁ’@‘;gﬁ_ E dags _ %&EFLE‘%_‘?S?%‘W@@& they mlﬁa@f&qda@d ,esvﬁipiﬂé(?f[gﬁﬁghges
wer e CoRpatednidep C ected after

t r eat ment i:Héllnd/ o%evacgki’aﬁ?%%%f%%?é%, %@Pgﬁ%gg%%wﬁ@ to the
over | appi ng open reading frames for the pol ymerase and envel ope genes,

uni quewgharéggs in the envelope gene which alter the polynerase were noted
15 EXAVPEE 9pdissd 3npino axif spanenaeraioy diessupiacs antigengn dhe eNerlapping rehdug fragieCV)

was gi VeR PLORBWLASS ekl - tients it nd-st age  |iyer
feghl ur e due 't pﬁéc{‘hr o_n% _c%llglé%lb@%%edge g%%n%\t?\ng%%n@ffn&%% %NR Iﬁ%@% g ‘ﬁr@@t & than
99 pdiOmuniqug hingho mejal dhaagokas (deffidd asTBehRadd WRIch WRIE ptReA HUMEGRUEMY
treated with HBl G and, FCV
sequences (20). In addition, unique changes were compared to published amino acid changes
detected after HBIG treatment and/or vaccination (21, 22, 23, 24, 25, 26). Due to the
overlapping open reading frames for the polymerase and envelope genes, unique changes in the
envelope gene which alter the polymerase were noted.
15
EXAMPLE 7

Results

Outcome analysis
20

In this study, famciclovir (FCV) was given prophylactically pre-OLT to patients with end-stage
liver failure due to chronic HBV infection with serum HBV DNA levels greater than 90 pg/ml,
[high replicators (HR)]. The patients were then subsequently treated with HBIG and FCV
post-OLT. Samples were taken for sequencing pretreatment with FCV, pre-OLT, during the
25 FCV responding phase post-OLT and then in those cases with rising viraemia during HBV
recurrence. HBV DNA séquence was examined from 36 patients. These patients included 26
high replicators [HBV DNA greater than 90 pg/ml at study entry (HR)} who were treated with
both FCV and HBIG. Of these patients, 19 responded pre-OLT, 6 did not initially respond and
1 patient was withdrawn because of treatment with lamivudine. The 19 patients who responded
30 underwent OLT and 9 of these patients had no HBV recurrence ét 12 months post-OLT and sera
were available post-OLT for 7 of these patients. The remaining 10 of these patients had HBV



post-OLT. Sanples were taken for sequencing pretreatnent with FCV, pre-QL.T,
during the 25 FCV respondi ng phase post-OLT and then in those cgﬁgg \é&@s
rising viraem a during HBV recurrence. HBV DNA sequence was ex L om
36 patients. These patients included 26 high replicators [HBV DNA greater
than 90 pg/m at study entry (HR)] who were treated with both FCV and
HBIG O these patients, 19 respondgg_pre-O.T, 6 did not initially respond
and 1 patient was w thdrawn because of treatnent with |am vudi ne. The 19
pati ents who responded 30 underwent OLT and 9 of these patients had no HBV

1 - QLT..and i | abl t-QLT 7 of
these papizdiee SR HAF onB0 ekl PR SRRET M AR el 27
r ecur r elee@rende pusn GRITPTIRS] (MREienta wahta bli® HIBIG Sbsdyadipre 01 Sesain Pzt Dere

patients after HBV recurrence post-CLT. The 10 patients treated with HBI G
al one Hawelppelesy thar 89 paimlblpvOnplicatersd LR) b Of ithese, 4 tresiants bagp B htecfirenge in

replicato L . hgse, 4 pat| s had V recurrence.i the 12

ont he 8047 nial e QLSS et Bl bEN il dtiosk SEHRLP T EaneNgn By 1
and 5 i@ afePABVEREETeRbE Hix VNI EUHOTNE? recaéndat | € RlontRads oL HRY]
recurrence at 12 nonths post-OLT and sera was available fromfive of these
pat i entssrapwes a@ifbleSoe dive of Areat patiantdpost-OLPat i ents wi t h HBV DNA great er
than 90 pg/m (HR group) Pre OLT phase (i) FCV responders 15 Ni neteen of
the original 26 HR patients responded to FCV. (One further patient
responded but was wi thdrawn fromdfunthan,anal ysis because of subsequent
treatnent with |am vudine.) There " were 28 uni qgue am no aci d changes

t hroughout the regi on enconpassing the catalytic region of the polynerase

e, comnpar to . the j shed sequences (Table 2). This includes 9 unique
0 rru{d;t( nseﬂﬁ??ﬂtﬁ“?ﬁ‘gﬂ%h}nﬁgi%ﬁﬁatedﬁﬁpﬁg RgAmg (BRi2reRPl who responded to
FCV. These were at L423F (A domain), 1508V (B domain), V/L/M531IM(C
dormain), N @84S (D domain), N B84H (D donmin), S592H (E domain), N594H
(E donmi n), R&9AET ¥hése donmin), and M96T/M (E donmin). 25 There were al so
28 uni que changes in the HBsAg in these pretreatnent isolates conpared to
t he

(i) FCV responders
15

Nineteen of the original 26 HR patients responded to FCV. (One further patient responded but
was withdrawn from further analysis because of subsequent treatment with lamivudine.) There
were 28 unique amino acid changes throughout the region encompassing the catalytic region of
the polymerase when compared to the published sequences (Table 2). This includes 9 unique

<220 mutations within the functional domains in 8 patients who responded to FCV. These were at
L423F (A domain), I508V (B domain), V/L/M553/M (C domain), N/Q584S (D domain),
N/Q584H (D domain), S592H (E domain), N594H (E domain), N594H/Y (E domain), and
M596T/M (E domain).

25 There were also 28 unique changes in the HBsAg in these pretreatment isolates compared to the
sequences published in Nérder et al., (20) [Table 2]. Of these mutations, 8 amino acids have
been previously noted either at the same position or are the identical amino acid reported
associated with either vaccine escape or selection after HBIG treatment post OLT. Three of
these were at amino acid position 120 (P/S/A120S/A/T/P, P/S/A120T and P/S/A120T/P) and

30 four were at amino acid pesition 134 (F/Y/1134V, F/Y. /1134fo , F/Y/11348S and F/Y/1134N).
The other change was at D/A144E/N,



sequences published in Norder et al., (20) [Table 2]. O these nutations, 8
‘am no acids have been previously noted either at the sanme position or are
the identical amno acid reported associated with either vaccifegegcopg or
selection after HBI G treatnent post OLT. Three of these were at amno acid
- position 120 (P/ S/ A120S/ A/ T/ P, P/SI A120T and P/ S/ A120T/P) and 30 four were
at amno acid position 134 (F/Y/ 1134V, F/ Y/ 1134N'Y, F/Y/1134S and

F/ Y/ 1134N). The ot her change was at41y A144E/N. 7 OCT 2003 -43 (H) FCV
non-responders Six patients with high | evels of HBV DNA [ HR|
pre-transplantation did not respond to FCV treatnent. There were 10 uni que
am no aci d changesFCripntiBYpdarated fromall six patients 5 when conpared
to the previously publi shedppol ynerase consensus (Table 4). O these, there
were 4 am no acids H436N H, S463S/Y, V53 7V/1 and K587R which were not

t d: . 9. 1). Th h s detected in th
e e S LPRRORERO TP B LS Al
resul t edrebitnedl Bletok @ 10BFAGd ﬂnfnlagic fc%% Mg Hﬁgdo&%df £ AR shx Blefis?) -

10 There were 8 unique amino acid erences 1n SAg conpar 0 the
sequerc #encoNpardrto the prvioaly) publiskddpgiphérast consdias €Tdbel U OF tidie, there

changes _not ed above j I r lted in a _unique nutation in the

ol yher 208 SEmE e RS S R GA R e R ik harns PEsemdetbeilA ¢ he
pol yrer ages i TRl Jence kL not
i o) e e TR e AR EORE o MR P e
gene. OA60,ghdtié $ia Zavdlas pall dsultad inl DeAterd HBsAHH $3ReRPPirld 1@diAg frdmigNown
HBI G sekfag)tleg variant (P120Q at P/ S/ A120Y/S. Post OLT phase 20 (1) HBV
regurre Teh of the nineteen patients with high | evels of HBV DNA at
t-ddygentry [BR] had recurrence post-OLT within the first 12 nonths. O
these patients, sera were available after recurrence for sequence analysis
from 7 pheeerrss uiiqes emiveraeidldflardncesdn ehaBRS donhdd Dalid LBt CEOADRIES t O

25 the previously puhblished consensus sequence, or in the individual
pretr ea?%ér{wgghﬁé PERENt bhgseipdude tigt] ehpnges neted gbovegvhioh wisotresuliedan a

conser VaglqHoHRkAion i AR Riyterald gk, 95/4 1R dvd g%ﬁﬂﬂ%&hicb resulted in a change

in the polymerase gene that appears in the polymerase consensus sequence (1e. not unique) and

15 P217L, which did not result in a change to the polymerase gene. One of these amino acids is

located at the same position as a known HBIG selected variant (P120Q) at P/S/A120Y/S.

Post OLT phase

(i) HBY recurrence

Ten of the nineteen patients with high levels of HBV DNA at study entry [HR] had recurrence
post-OLT within the first 12 months. Of these patients, sera were available after recurrence for
sequence analysis from 7 patients. There were 15 unique changes in 5/7 patients compared to
25 the previously published consensus sequence, or in the individual pretreatment sequences from
these patients, including 10 within the conserved domains (Table 5). Eight of these 15 unique
amino acid differences (detected in 4/7 patients) were also not detected in any pretreatment
samples from the 19 patients who responded to FCV pre OLT, nor m the post-OLT samples
from the 9 patients treated with FCV without recurrence. These were L423L/M/V (A domain),
30 H436IVY (A domain), H436Y (A domain), a deletion of amino acids 471-474, WA499E, V519L
(B domain), N584N/K (D domain) and R588R/K (Table 5). The change at V519L is the same




amno acid differences (detected in 4/7 patients) were also not detected in
any pretreatnent sanples fromthe 19 patients who responded to FCV pre
OLT, nor in the post-O.T sanples fromthe 9 patients treated wifHHC?(03
wi t hout recurrence. These were L423L/ MV (A domain), 30 H436H Y (A donain),
"H436Y (A domain), a deletion of am no acids 471-474, WI99E, V519L (B

domai n), N584N K (D donmai n) and R588R/ K (Table 5). The change at V519L is
the sane ? O C i 2003 44 as previ cru‘g"ly reported after long term FCV t herapy
(27). The L526M nutation which has been previously reported after |ong
term FCV therapy (27), was also detected in this study in one sanple from
a pat i estpravheushesporietbafidr dorfs@um( AEKteersy)y G0). Thad 526M uietagiot sdidhrhak atgrer

samples fromthe s tient. e HA36 tation was seen.in isolates
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envel ope gene sequence. The L423L/MV altered the HBsAg sequence to 1681/ M
the mutation at L423F/L altered the HBsAg to C69F/ L, the V519L resulted in
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conpar etaige th ke @ivblobs beft segafte The b4 /NOVgiereall the HBsAE 28quenbshoTo’I/M,
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one pa _
nucleotide changes) resulted in a change at both D144E and G145R in the HBsAg sequence (a

known vaccine escape mutant) and the N584N/K, N584S, R588R/K and the N594H changes
were located after the end of the HBsAg gene. The HBsAg termination codon at position 226

overlaps with the codon encoding amino acid 582 in the polymerase gene.

There were a total of 11 unique amino acid changes in HBsAg when compared to the published
sequences of Norder ef al., (20) and the individual pretreatment sequences. This includes the
seven mutations listed above which changed the HBV polymerase and P67P/Q, P67Q, R73P
and M133T which did not alter the HBV polymerase. Of these 11 changes, two in one patient
25 have been previously reported as vaccine or HBIG escape (D144E and G145R). The 5 unique
changes in the HBsAg post-OLT in patients with HBV recurrence not detected in any

pretreatment sample are listed in Table 6.

(it) HBY non-recurrence
30
Nine of the HR patients treated with FCV and HBIG did not have HBV recurrence in the 12



25 have been previously reported as vaccine or HBI G escape (D 144E and G
145R). The 5 unique changes in the HBsAg post-QOLT in patients with HBV
recurrence not detected in any pretreatnent sanple are listedTi 6CTabjis 6.
(ii) HBV non-recurrence 30 Nine of the HR patients treated with FCV and
HBI G did not have HBV recurrence in the 12 7 0 CT 2003 -45 nonths foll ow ng
OLT and sera was available from7 p?%ients for sequence anal ysis. There
were 12 uni que changes in three pafifénts conpared to the previously
publ i shed HBV pol ynerase consensus sequence that were not present in the
individual's pretreatnent sanple- These included 5 changes in the

f unct i oanthg fhevaag Bhd andseraatasayaRbledramn7 gatieaisyr sepudey/atiglyds. dberaivweye

RAG6K, NA7ZT. NASSN K. GA98E. L526M (B dommin). T530S, N672K. E573Y
aooL Mo s SRS o 7o B s e O ARG POPE LBV BT was
det ect egbnsemduy sSifididd tBaPRade Rt pIBNénPNA TR @8l Yrafdafherdtr ARSI atead | on

and was not detected in subsequent isolates fromthis patient. N ne of the
12 uni qaeluged yrabeages imibafinstionalelomairschndriverant b#A28VE d AHBsAgn), A43RY (A

a2\ (BBt s VT 2R NE PR TESB TR RIS RS > aoeE
( D144N) 157330537 (bH68MIin) 2R 7243 Gﬂfaﬂ:%}ﬁ(@choﬁﬁ?ré\‘[ﬂeﬁgi’%ﬁ mufdtish §aWeEScdd

uni que changes in the HBsAg post treatnent when conpared to the sequences
| i sted ®yNorggn pakaf HRYONAntnddaielpditer darsplastation tand atasemnt desciedie.

These were CB9C/ S/F/Y, 15 R78L, T123P, T13IN I/T/S, DL44N, C147S/Y, .S167L,
L173R, ﬁ_“i’?%%}{eﬁ@i RF%E‘E&”{F %ﬁ?tie?hﬁn%ﬁ%%iz uaﬂuera'?wsegfmor&ﬁas‘%f 3R did
not resy bikRIABHARYE e JVRBaANAS ERRAN FraRR YITBEIwE ; _fp%?éﬂn_f(.}%ei "EBY/F

@h reas the other unique HBsSAg nutations a resulted i'n a chafnge in the
pol y h@r&OQCIF/SEX e dh43BFWE7SLY, R 66 KNI PRY,/NB! ATt (At 23, NA8 S/ VN 0N/ TERde n

detecte t e _changes at T123P and D144N are at

t he sar{g4%{#sﬁ{)]%@)§;5%éig{rf%%vﬁgﬂ@{E/bégN)r@tﬁoFrSc'féX B W associ at ed changes.
These patients did not have HBV recurrence even in the presence of these
previ ously noted HBI G associ ated variants- No am no acid sequence in this

pat i entThgrowprenbisumqeechanped invhs HBaAppostiteeagthént Rdien comiphredto ¢hep@ghants
whi ch S not. present | HCF% i.sglates frompatients with recurrence nor
FCV no\r,‘h%é"éfp}&'n]a er ef al. (205I and the mdividual's pretreatment isolate. These were C69C/S/F/Y,

15 R78L, T123P, TI31IN/VT/S, D144N, C1475/Y, S167L,L173R, L176V, 1218N and F2191. The
changes at C147S/Y, S167L and L173R did not result in a change in the overlapping polymerase
reading frame, whereas the other unique HBsAg mutations all resulted in a change in the
polymerase (listed above). The T131N/I/T/S mutation has previously been detected after HBIG
treatment and the changes at T123P and D144N are at the same position as other previously

") 20 reported HBIG associated changes. These patients did not have HBV recurrence even in the

presence of these previously noted HBIG associated variants. No amino acid sequence in this
patient group was noted that was common to all non-recurrence patients which was not present

in HBV isolates from patients with recurrence nor FCV nonresponder.
25 (B)  Patients with HBV DNA less than 90 pg/ml (LR group).
Pre-OLT phase
Multiple HBV isolates from transplant patients treated with HBIG only and not FCV were

30 sequenced to determine the background sequence variation over a comparable time interval in

the transplantation setting.




25 (B) Patients with HBV DNA | ess than 90 pg/m (LR group). Pre-OLT phase
Multiple HBV isolates fromtransplant patients treated with HBI G only and
not FCV were 30 sequenced to deterni ne the background sequence wgtzac%é@n
over a conparable time interval in the transplantation setting. 003
-46 O the 10 patients with low |l evels of virem a, serum sanples were
available from9 patients pre-QOLT. Sequencing of these isolates
denonstrated that there were 12 unig@e changes isolated fromfive patients
conpared to the published HBV pol ynerase consensus sequence. These were at
S/ D455P, N469D, Y494F, Y/ F497L, S/ F565AJS, F/ V573F/ L, P583T (D Donain),

N Q684 SCH thdDl 0l pamdriny withISw Kévkeld &1 rsiEih Nerurd3PBPlek et BRiiRbie £SHA3LpdileMis( E
domai n) and N594H (E dormain). In the HBsAg of these pretreatnment isolates,
five anPRoChEl Scanansiag pEthossrzolates damapgtritad thaptheiconers 12 wigne changas sdlated t he

sequenc bl i shed by No et..al . ). .These variants were.at 10 P/ S/ A
1200 Py SPAEGREOR e p il ahe Bnhed RV ot pe bt atat e et o
these HBsHD45sPaMIBD, havar begaopr sy uss/g, BvsoskAat pek 3wt thpbBlats) skl @sdagd
changes post OLT (23). Post-OLT phase 15 (i) HBV recurrence Serum sanpl es

sui t aBl €0 domageiedids/fDieemaia)HiSPANI(E domain)oint 3B LY (patbimaint)smdMts SR HA EHBY
recurreace dTri ng HBI G treatnent. The HBV sequence characterized fromthese
two pat 2REYY reveal ed that there were 6 uni gue changes conpared to the
publ i shed consensus and the 20 individual's pretreatnent sanple. These were
NA69D, L492S, Y494F, T496T/N, Y497L and S548S/R (C donmain). The L492S, the
T496T/ Nirsthe HEsé 238 48:8¢ Rreitamenhianigtes] fiveaniiBsaid edrianGhE8RActEA4d T Ppativdts
Al94G A, .respectively. The other .changes did not alter _the HBsAg. Donmain A
(eyne B S Rtef L8 o el BT h DA ERER Hetlo (Bt Thiks VTR verapiges
sel’eqpe } i L ’ nges
B e it i D S SR L R bl
(see Sechanges Hevathoee previiisly assedimedHBSRAGIB IR sddeated ehbgenpap ©IChE@3ges in two
patients when conpared to the published sequences (20) and the
individual's pretreatnment sanple. These were V96A, P120Q C138R,

Post-OLT phase
15 (i) HBY recurrence

Serum samples suitable for sequencing were available from only two patients who had HBV
recurrence during HBIG treatment. The HBV sequence characterized from these two patients
revealed that there were 6 unique changes compared to the published consensus and the
individual's pretreatment sample. These were N469D, L492S, Y494F, T496T/N, Y497L and
S548S/R (C domain). The L4928, the T496T/N and the S548S/R also changed the HBsAg at
C138R, T142T/P and A194G/A, respectively. The other changes did not alter the HBsAg.

Domain A is the only conserved domain region in which there were no unique changes selected
m HBYV isolates from LR patients post OLT whereas several changes were selected in this

25 domain during FCV treatment in HR HBV isolates (see Section A above).

Within the HBsAg there were 6 unique changes in two patients when compared to the published
sequences (20) and the individual’s pretreatment sample. These were V96A, P120Q, C138R,
P142T/P, K160K/N and A194G/A. The K160K/N mutation resuited in a change of the HBV
30 polymerase at I5151/L. The other changes which affected both overlapping reading frames are
listed above. Five of these changes were not detected in any pretreatment sample (Table 5). The



P142T/ P, KI 60K/ N and A194G A. The K160K/N nutation resulted in a change of
the HBV 30 pol ynerase at 15151/L. The other changes which affected both
overl apping reading frames are |isted above. Five of these changeg: e ]
not detected in any pretreatnment sanple (Table 5). The 7 fI:T 2ffl3 '-49‘
nmutation at P120Q was detected pretreatnment, and has previously been
reported to be selected after HBIG treatnent (23). (ii) HBV non-recurrence
5 Sera was available fromfive out -0f74he six patients post-O.T w thout HBV
recurrence. In tw of these patients there were 5 changes in the

pol ymer ase gene conpared to the published consensus and the individual's

pr et r eat memntion st 120O. wakhRER te¥r&rahtmédt iousBAkeh . 8
IL/Stop (D domai n) v P583|5°>5%;(D dom%@qgﬁg{e&%au (Eéf%tﬁg?‘ﬂ)g#@l&ﬁ%fﬁt he
10 L/ S/ FEE3REEGHA2Em¢HR23) t ered the HBsAg in the overl apping reading frane
at 12081/M_ The 1208UM was the only unique change detected in the HYAg
sequences conpared to those |listed by Norder et al (20) and the

i ndi vi dual ' s @y et rEBVIRI-roRh8e Thi s change has not been previously
noted with vaccine or HBI G escape. The am no acid variant (P/ S/ Al 20T, a
known A5 HBI G sel ected vari ant) was detected in one patient's pretreatnent

i sol ate. i detected..in.this patie post treatnment isol ates
and t he Sﬁa #%n&g?]ﬂgh(?fn "é?/%lﬁr(%&?rsr"éﬂitb@?gf"ét'@i% voighpait HESY yoemmence. (g e
HBV pol ywlehesepelas gse ivert 3ecHin ' HeS S
Am no aci d di fq?‘ elr enc_eséc_or?par ed ?%gﬁﬁgg?&m%ﬁgggéﬁ%\ﬁ{ r rgcg;}){)oﬁ% %%%?Ag
change ponsaRsisand thomdindund's pauretmoat [s6RBE MHOS S 2ANIS/RIEBBLC, S/ I EFRNO
change Lifdhinf o581 AN (D domain) and PSEIP/R (D domain) and L593L/1 (E Domain), Only the

10 L/S/R563R/C mutation altered the HBsAg in the overlapping reading frame at 12081/M.

The 12081/M was the only unique change detected in the HBsAg sequences compared to those
listed by Norder et al (20) and the individual’s pretreatment sample. This change has not been
previously noted with vaccine or HBIG escape. The amino acid variant (P/S/A120T, a known
15 HBIG selected variant) was detected in one patient's pretreatment isolate. This was not detected

in this patients post treatment isolates and the patient did not have recurrence.




S462AC107W Q471LS117C H'Y 472Rno change HA79HLQTI M 125M T/ K/ R S483Tno
change VA88EF/ Y/ 1134S VA488E/ VF/ Y1 11134N'Y VA88GF/ Y/ 1134V, M K/ L133T

R/ WI99G WD/ A144G 1508Vno change . 1533Lno change V/ L/ Mb331/ MAfterl BE&p2@j§don
V/ G660EY/ F/ H C206N V/ GG60PKI N/ S204R Q E561SS/ G H N D/ T207R Q E561 Q St opno

- change S/ F565AS/ N210OR T/ A568S1/ L/ M213F N B84SAfter HBSAG Stop N QB684HAfter
. HBSAG Stop S592HAfter HBSAG Stop N5941- 1After HBSAG Stop N594H YAfter HBSAG
- Stop Mb96T/ MAfter HBSAG Stop 7 O CT 2003 -49 TABLE 3 Uni que HBV HBsAg

- changes in the pretreatnent isolates fromFCV responders Am no acid

OL1 T erenogy gaTPaned Lo, Correspondlng. KV ROLYIELL 36, QIRNSCRUAHENeS

HBV HBs enc Teésponders
Amino acid g%ﬁ?;fg:::ecgon;gggsegst:ea%% Egg)ﬁshed HBY Corresponding HBsAg change
L423F C69S
S452A no change
S/D455P no change
L461V no change
S462A C107W
Q471L S117C
H/Y 472R no change
H479H/Q T/M125M/T/K/R
S483T no change
V488E F/Y/T1348
VA88E/V E/Y/V/134N7Y
V488G E/Y/1134V, M/K/L133T
R/W499G/W D/A144G
1508V no change
1533L no change
V/L/M3331/M After stop codon
V/G560E Y/F/H/C206N
V/G560P K/N/S204R
Q/E5615 S/G/H/N/DIT207R
Q/E561 QQ/Stop no change
S/F565A S/N210R
T/A568S VL/M213F
N/Q5848 After HBsAG Stop
N/Q584H After HBsAG Stop
S592H After HBsAG Stop
N59%4H After HBsAG Stop
N594H/Y After HBsAG Stop
M556T/M After HBsAG Stop




P67Qno change C69SL423F R73Pno change R79Hno change L94STOPno change V96Ano
change Q 101 Rno change C 107WB462A S117CQ417L P/ S/ A 1205/ A T/ PT/ PI N 14741
ITINS P/ISIA 120Tno change P/ S/ Al 20T/ Pno change T/ M 125M T/ K/ RH479%
M K/ L133TV488G F/ Y/ 1134N/ YVA488V/ E F/ VI 1134W488G F/ Y/ | 134Sv488E( 0CT 2003
~ F/ Y/ 1134NV4A88E S/ T143vno change D) A i 44E/ NRIWM99E W A/ GL66Vno change

KI N S204Rno change Y/ F/ H206NV/ GG60E S/ G H N D/ T207RQ E561S S/ N210RS/ F565A
|/ M L213FT/ A568S P214Lno change P2i1#Bno change 7 O CT 2003 -50

TABLE 3 Unique HBV HBsAg changes in the pretreatment isolates from FCV responders

Amine acid differences compared to the Corresponding HBV polymerase change
published HBV HBsAg sequences
P67Q no change
€698 L423F
R73P no change
R79H no change
L94STOP no change
VO6A no change
Q101R no change
Cl1o7w S462A
S117C Q417L
P/S/A120S/A/T/P T/P/N/I4741 /TIN/S
P/S/A120T no change
P/S/A120T/P no change
T/MIZSM/T/K/R H479Q
M/K/L133T V488G
FIYA134N7Y V488V/E
F/V134V V488G
F/Y/11348 V488E
F/Y/1134N V488E
S/T143M no change
D/AT144E/N R/WA499G/W
A/Gl66V no change
K/N/SZ04R no change
Y/F/H206N V/G560E
S/G/H/N/DIT207R Q/E5618
S/N210R S/F565A
I/M/L213F T/A568S
P214L no change
P2I7L no change




TABLE 4 Summary of amino acid changes in HBV variants isolated from FCV
non- responders conpared to the published consensus sequence (18) Am no
acid di fferencesCorrespondi ng HosAgAm no aci d change i n ot her E:Tog@zr %Jggto

t he publ i shedchangepati ent groups HBV pol ynerase consensus seque

HA36N Hno changeH436H Y (3-6a 27-3a) S463S/YL1091/Lnot detected

V537VI | CI WL82Y/ St opnot det ected V/ Glg OEY206NV560E (15-1 b)

S/ F565A. / SS210R/ SS/ F 565A (4-1b, 10-1b, 18-1b) S/F 565 A N (b84HAfter end
HbsAgN B84H (15-1b) N @84 S (2-3a, 3-1b 26-1") N S/H 584N K ( 3-3a)
K587RAft er end HBsAgnot detected N594HAfter end HbsAgN594H (2-3a, 14-1 b,
15-1 b, TABREE 426. Pummary p pmpmoansgd shapgesip HBWivaoaesiiwlapdfrgestC Y neet d wer e
not detected in patspendss whwpared pothd published ChhsaniiB\ieijsmica B8) from patients
with HBV recurrence during FCV treatnent b = HBV isolated froma
pretreatnent isolate froma FCV treated responder HBV isolated froma
pretreafment_isolate from an| ABV TOW repiicator npt —reated With FCV"T;0 C
T 2003 | samipsgicid diffsrgnessy pf Guresponding BipsAzr en dasinorncibohangeiin other
i sol at edeaapareg teigle publishadehce fr onclia@et r eat ed pati enpstiedrgranpgd to t e
publ i shed c@EB¥paimnéydasao acfd di fferences

consensus sequence

H436N/H no change H436H/Y (3-6%, 27-3%)
S4635/Y L109I/L not detected
V537V C/W182Y/Stop not detected
V/G560E Y206N V560E (15-17)

S/F565A/S S2i0R/S S/F 565A (4-1°,10-1°, 18-1%)
S/F 565 A

N/Q584H After end HbsAg N/Q584H (15-1°)

N/Q584 S (2-3%, 3-1°, 26-1%)
N/S/H 584N/K (3-3%)

K587R Afier end HBs'_Ag not detected

N594H After end HbsAg N594H (2-3%, 14-1°, 15-1°,
17-1°, 26-1¢, 31-19)
N594N/Y (2-1%)

Amino acid changes in bold were not detected in patients who responded to FCV

= HBY isolated from patients with HBV recurrence during FCV treatment
= HBYV isolated from a pretreatment isolate from a FCV treated responder
= HBY isolated from a pretreatment isolate from an HBV low replicator not

treated with FCV



Correspondi ng Am no acid change in conpared to the published HBV HbsAg
changeot her patient groups pol ynerase consensus sequence

L423L/ M V1681/ ML423F/ L (15-2a ) L423F (12-1e) L423L/FC69F/ LL423F/L_(15-2a)
L423F (12-1e) H436HI Y no changeH436N (32-2b) H436Y DEL 471- 4741 10C h BBt
detected S483Tno changeS483T (2-1e) WI99ED144E/ G145RR499K (1-25 1508Vno
changel508V (2-1e) V519LE164DV519L §5]I 3e) L526Mho changel526M (1.3, 6-2ag)
S565AS210RS565A (4-1e, 10-1e, 18-1€)'N584Safter HBsAg stopN @&B84S (3-1e,
26- 1le) N584H (15-1', 32-1b) N S/ H584N Kafter HBsAg stopN @&b84S (3-1e,
26-1") N584H (15-1f, 32-1b) R588R/ Kafter HBsAg stopnot detected N594H
(14- 1e, TABEE 5 7. fammgy ofiaming agiBdikteretcopdHBY, vapBashsolaed diring IBME)
NS9ANT/ Y (2-1 e) Andunenacirdmdiayigestedpabeailtscomepaed af thd @ublsited consepads ent s
who responded to FCV, nor in patients wth HR HBV who did not have HBV

recurremce post-OLT.
| pthmo acid d?fferences Corresponding Amino acid change in
compared to the published HBV HbsAg change other patient groups
polymerase consensus sequence
L4231/M/V 1681/M L423F/L (15-2*)
L423F (12-1%
L423L/F C69F/L L423F/L (15-2%)
L423F (12-1%)
H436H/Y _ no change H436N (32-2%)
H436Y
DEL 471-474 117-120 not detected
S483T no change S483T (2-1%)
WA499E D144E/G145R R499K (1-2°)
1508V no change 1508V (2-19
V519L Ei164D V519L (1-39
L526M no change L526M (1-3°, 6-2%8)
S565A S210R S565A (4-1°, 10-1°, 18-1%)
N5848S after HBsAg stop N/Q584S (3-1¢, 26-19)
N584H (15-17, 32-1%)
N/S/H584N/K after HBsAg stop N/Q5848S (3-1°, 26-19)
: N584H (15-17, 32-1%)
R588R/K after HBsAg stop not detected
N594H after HBsAg stop N594H (14-1°,15-1°, 17-1°,
24-1°, 25-1°, 26-1", 31-19)
N594N/Y (2-1%)

A#ﬁno acid changes in bold were not detected in patients who responded to FCV, nor in patients
with HR HBV who did not have HBV recurrence post-OLT.

2 HR FCV Responder pre-OLT, non-recurrence post OLT
HR non-responder
LR with recurrence post OLT, treated with FCV post recurrence
HR non-recurrence
¢ HR FCV responder pre-OLT
f LR pre-OLT
B Transitory change



HR FCV Responder pre-COLT, non-recurrence post OLT HR non-responder LR with
recurrence post OLT, treated with FCV post recurrence HR non-recurrence HR
FCV responder pre-OLT LR pre-QOLT Transitory change 7 Q C T 2003 -52 TABLE
6 Uni que changes in HBsSAg in patients with HBV recurrence corrp‘pr(j{}sprmgg)
Norder et at. (20) and all HBsAg pretreatnment sequences HBsAg

“changel sol at eFCV treat nent BB V pol ynerase equi val ent 1681/ Mb- 2FCV +

HBI GL423L/ MV DEL 117-1204-3FCV + "HBI-GDEL 471-474 D 144E4- 3FCV + HBI GM99E
Gl45R4- 3FCV + HBI GM99E E 164D27- 3, 4, 5FCV + HBI GVI G5l 9L V96A26- 3HBI Gno
change Cl 38R26- 3HBI L492S P142T/ P28- 4HBI GT496T1N K 1 60K/ N26-4HBI G15 151/L
A 194GTABLEB Bl GI/MEd8 ShRiges On EIBs2@0R: p&iRnBl Bith GERXRiurtencSuwompassadh, toMason
W Cell (1982) 2NordeBer4lX20Pandvr HBEIRdgeetRatineAtbquent@l Chem Chenot her
(1993) 4:67-84. 3. Boyd MR et al Antiviral Chem Chenother. (1987) 32:
358-363. 4. Kruger T et al Hepatology (1994) 22: 219A

HBsAg change Isolate FCV tfreatment HBYV poiymerase
equivalent
I681/M 5-2 FCV + HBIG L423L/M/V
DEL 117-120 4-3 FCV + HBIG DEL 471-474

D144F 4-3 FCV + HBIG W499E
G145R 4-3 FCV + HBIG WA499E
E164D 27-3,4,5 FCV + HBIG V/G519L
VO6A 26-3 HBIG no change
CI38R 26-3 HBIG 14925

P142T/P 28-4 HBIG T496T/N

K160K/N 26-4 HBIG ISTSUL

A194G/A 26-3 HBIG S/AS485/R




5. Main J et al. J. Viral Hepatitis (1996) 3:211-215. 6. Severini A et al
Antim crobi al Agents Chenot her (1995) 39: 1430-1435. 7. Dienstag JL et al
New Engl and JMed (1995) 333: 1657-1661. 8. Shaw T, et al. Antim crobiol
Agents Chenot her (1994) 38:719-723. 9. Shaw T, et al. Hepatolpggﬁ%@@)
~24: in press. 10. Tsiquaye KN, et al. J. Med Virol (1994) 42 -3107 11
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CLAI V5 .1' An @{Sagfrg%%%h@@ %ﬁoﬂggff@?r%gggﬁﬂtlc el\(,)gt$i de nutation in a gene

encodi ng2a DNAdnpoS¥ N@aASEnovirdlaTHentifinr & Chenddictlapul F88i BBSHEI, ng sel ect ed
fromthe group consisting of L423L/MYV, L423L/F, HA36H Y, HA36Y, DEL

471- 474 333483pPivn 99k ¢f @WaobRparelbgsVIoEB6E -7 . (684S, N S/ H584N K, R588R/ K,
N594H, 36N 63S/ V537V, VI ) 565A/ S, S/ F565A, N (B84H,
K587R 94Y,§@$§S§§‘e%§%ﬁwl’ teiesl 1 PO G hbans R wherein DEL means a
del eti ongand RSP ATRARE ubntikd a9d9Nn. 2. An isolated HBV conprising a

nucl eotide nutation in a gene encoding the surface antigen, said nutation

bei ng séllect elokere laMMe etpr/o ufvur o sif $tepaigiogy 1988 28NJ0CBDF/ L, DEL 117- 120,

D144E, 45R, S210R, 1.1091/L, C W.B82Y/ ST Y206N, S210R/'S, S210R, V96A,

CE38R 42%@?%1%%%%nd‘%&@%%@}9%g%§ DEL neans a del eti on and STOP
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- open reading franes wherein the nutation in the HBV polynerase is sel ected
fromthe group consisting of L423L/MV, L423L/F, HA36H Y, HA36Y, DEL

471- 474, SA83T, WI99E, R499K, 1508V, S565A, N 684S, N S/ H584N K, R588R/ K,
N594H, H436N H, S463S/Y, V537V/II, VI G60E, S/ F 565A/S, S/ F565A, N B84H,
K587R, N594Y, L492S, T496T/ N, 15151/L and S/ A548S/ R, and whegehor bdre
mutation in the overl apping region of the surface antigen is selected from
the group consisting of 1681/M C69F/ Lss DEL 117-120, D144E, Gl45R S210R,
L1091/L, C/W82Y/ STOP, Y206N, S210R/'S, S210R, V96A, Cl138R, P142T/P,
K160K/' N and A194G A, wherein DEL neans a deletion and STOP neans a stop
codon. 4. An isolated HBV accordi ngiaaldMsi m 1-3 wherein the nutation in
the DNA polynerase results in decreased sensitivity of the HBV to a

nucl eosi de anal ogue. 5. An isolated HBV according to clainms 2 and 3 wherein
the mutation in the ivisted HESchapSsieNh ingelBotide du@eon! M€ igtieesrRbdihy at YNAT

i mmunol ogi cal rea ts to the viral .surface antigen. 6. An isglated HBV
accor di H@Y‘P%ﬁsgrﬂs Pg’ﬁ gheé?otﬁcﬁ%ﬁ Iﬁﬁta’i%a‘bm&ﬁ %IF@W&@?H% ﬁg SFRYP £PRng AT LS LM DNA
pol ymer LexsLar) di436HsY Flesey, an?lf,ﬂ g_@m‘r@ﬁemﬁgﬁ%bﬁ,rmn,aumm%?%h% ‘33’45,56 ,
recurre 0 | vir and/ or treat nent. - :
ot ot TR o VL Db Bl Skl N M U ol B RS S
sensi t i MiQ384Hp K587RUNbS0S | Up28nNThaguR, 15981/0 MRt HAG1GPRPHLSEAIDES Qhéhi 39 DNA
or cor ri?%giondl g}_]rrRNA fromsaid HBV and screening for a nutation in the
nucl eot Ogl@ﬂg QR EMSGERSOMB DNA pol ynerase, wherein said nutation is
sel ected fromthe group consisting of L423L/ MV, L423L/F, HA36H Y, H436Y,

DEL 471-474, S483T, WIOOF, RA99K, 1508V, S565A, N 584S, N S/ H584N K,
R588R/ K2 N594H, HABGMgied BBE3emprisigg amycleotidy mptatinm ingy gens gamding oy FEfEH,

N Q684Huntigtb 84 MNARY, belitt WeReted ﬁ%ﬁlT{hBLgmLﬁJc'éﬂéiéﬁng%@' 168D ASOR[R, DHIS] £ 1hDEL
d . A nethod for

nmeans a_del etion_a ns a stog_ codon. 0 et erm ni ng

d ST
the potBH4EalGH5R A I%VLIQ;IESWWW%F@ BReX206Ne SALAR/Gi BFLOR; Vet i GBER. t o

HBY SurPene/Iakl SACR, and A1 d4GRL WAL bedidd defRRb:i i OPMMaRY o GO LiiSRONCI NG
MRNA from said HBV and screening for a nutation in the nucleoti'de sequence

encodi ng HBV surface antigen, wherein said mutation is selected fromthe

D068 "0 oy SrasHRL Y Rt ting o Trtor it hdiion B i bvent Bt pordtn S bwo
open reading frames wherein the mutation in the HBV polymerase is selected from the group
consisting of LA23L/M/V, L423L/F, H436H/Y, H436Y, DEL 471-474, S483T, W499E, R499K,
1508V, S563A, N/Q5848, N/S/HS584N/K, RS588R/K, N594H, H436N/H, S463S/Y, V537V/L,
V/G560E, S/F 565A/S, S/F565A, N/Q584H, K587R, N594Y, L4928, T496T/N, I515IL and
S/A548S/R, and wherein the mutation in the overlapping region of the surface antigen is selected from
the group conmsisting of I68M, C69F/L, DEL 117-120, DI144E, GI145R, S210R, L109T/L,
C/W182Y/STOP, Y206N, S210R/S, S210R, V96A, C138R, P142T/P, K160K/N and Al194G/A,

wherein DEL means a deletion and STOP means a stop codon.

4. An isolated HBV according to claim 1-3 wherein the mutation in the DNA

polymerase results in decreased sensitivity of the HBV to a nucleoside analogue.

5. An isolated HBV according to claims 2 and 3 wherein the mutation in the viral

surface antigen reduces the interactivity of immunological reagents to the viral surface antigen.

6. An isolated HBV according to any one of claims 1 to 5 wherein the mutation in the
HBV DNA polymerase and/or surface antigen is selected from patients with HBV recurrence
following famciclovir and/or HBIG treatment.



VO96A, C138R, P142T/ P, K160K/ N and A194G A, wherein DEL neans a deletion and
STOP neans a stop codon. 9 A nethod for determ ning whet her an HBV

i sol ate encodes a nutated DNA pol ynerase, said nmethod conpri sing

determ ning the am no acid sequence of its DNA polynerase directly or via
a nucl eoti de sequence and detecting one or nore nutations sel ecoeradozom t he
group consisting of L423L/ MYV, L423L/F, HA36HLY, HA36Y, DEL 471-474,
S$483T, WI99E, R499K, 1508V, S565A, Nb84S, N S/ H584N K, R588RI K, N594H,
HA36N/ H, S463S/Y, V537V/II, VI GB60E, S/F 565A/S, S/ F565A, N B684H, K587R,
N594Y, L492S, T496T/ N, 15151/L and S/ A548S/ R, wherein DEL neans a del etion
and STCP neans a &mﬁhqxh‘dodﬁtemngﬂthﬁpothmﬁl ﬁmam}mvh@ ehibit kalucadSensitdvitgitan t he

cor r oapbai g RpARE, AT HEAL Mpiing MR ar B PR S oty "

sel ect eHBNVr uwh wreeniog foror mumtloruhﬂﬂic/ﬂ\Me ptideSkqidhce ¢ié3dit YIBVHDBRY polidirtrdsé ] - 474

sa65 5 e g R K530 B i ashon Sotte e Rb il LB i P oo

HBV sur HAMY,aBELQeT -4 8483 TN VANSE, GR498KY) esoﬁw Bessm)tEiQens, Bird/HesedK, from

o511 gl sy B B AR b R

AL194G AK5§HRe NSD4Y, D02 REaMss TAN OB SVTL el SFASSRORMERANDER 16¢09 aGRAAG afd 2

r econbi 52@% or de ivaéll ve formthereof or a chem cal equival ent thereof
and whe TEAFE KW PA®% antigen or its reconbinant or derivative form or
its chem cal equivalent exhibits an altered i munol ogical profile conpared

to a sugface anti gen fr mﬁ? referetgce HBVY, 12. An isol ated HBV surface
ant i gen®accor di ngg ] ¢ Rotgntisl far an HBY tayexhibitediised infiracdivited t o

a refer enmmb@vtoemnwbmr&ca @niitfen Qdﬂ&(ﬁﬁ:dloﬂ%h{fﬂbmg |1§b%.t1\ﬂﬁtDNAtdf dofreBndidY
carryin &%’V @oﬁg HBV surface antlf(‘gi An HBV vacci ne contai ni ng
one or Vernd sarepnipg, fory3 myfaBem inthe yelgotide, peatienesencpding HBY
sur f acesuafatd GRigers OVIREINIE Gaid MAMHORSs SR E&H%&%bﬁkg c&fmsﬁ@g%# 1¥R1/40 D60k,
HA36Y, %gEL 117-120, D144E Gl45R E164D, L1091/ C/V\182Y/ STOP,

720, 34HR GlHRa, S24RaR] %423%82%@5@@ NZ%T& BAYRES. AS2M0Rer ei n

Y206N,
DEL nmeayssm CiskRIPIADTANE160K/N and A194G/A, wherein DEL means a deletion and STOP means
a stop codon.
9. A method for determining whether an HBV isolate encodes a mutated DNA

polymerase, said method comprising determining the amino acid sequence of its DNA polymerase
directly or via a nucleotide sequence and detecting one or more mutations selected from the group
consisting of L423L/M/V, 1L423L/F, H436H/Y, H436Y, DEL 471-474, S483T, W499E, R499K,
IS08V, S565A, N/Q584S, N/S/HS584N/K, RS588R/K, NS594H, H436N/H, S46387Y, V537V/L
V/G5S60E, S/F 565A/S, S/F565A, N/Q584H, K587R, N594Y, L4928, T496T/N, 1515I/L and
S/A5485/R, wherein DEL means a deletion and STOP means a stop codon.

10. A method according to claim 9 wherein the HBV isolate comprises a mutation in
the HBV DNA polymerase together with a corresponding mutation in the surface antigen (shown in
parentheses) selected from one or more of L423L/MV [I68/M], H436H/Y, H436Y, DEL471-474
[DEL 117-120], W499E [D144E and G145R], N/S/H 584 N/K, R588 R/K, H436H/N, S463 S/Y
[L109T/L], V537 V/I [C/W182 Y/STOP] and K587R.

11. An isolated HBV surface antigen comprising one or more of the mutations selected
from I681/M, C69F/L, DEL 117-120, D144E, G145R, S210R, L109I/L, C/W182Y/STOP, Y206N,



STOP nmeans a stop codon. 14. A conposition conprising a HBV conprising on
or nore nutations selected fromthe group consisting of L423L/ MYV,

L423L/ F, HA36H'Y, HA36Y, DEL 474-474, SA83T; WI99E, R499K, 1508V, S565A,
N 84S, N S/ H584N K, R588R/ K, N594H, H436N H, S463S/Y, V537V/I, VI G560E,
S/'F 565A/'S, S/ F565A, N B84H, K587R, N594Y, L492S, T496T/ N, dpbdbthgsand
S/ A548S/ R, wherein DEL neans a deletion and STOP neans a stop codon, or a
reconbi nant or derivative formthereofs;qQr its chemical equival ent and one
or nore pharnmaceutically acceptable carriers or diluents. 15. A conposition
conprising a HBV surface antigen wherein said surface antigen conprises a
mut at i oR2KR/SELEER, VI, ChISRY PO4RT/R, RISOEMN mgi/mf94mﬁﬁuﬁh%eﬁmsfhieansld4ﬁﬁﬁon DEL
117-120 E._GI45R E164D, S210R  L1091/L, .ClWL82Y/ STQP, .Y206N,

S210R/ S eRgs AP pdafs A BB SRR FR Ry PBIIpEL
means athgebandovhesidsafilsOFaceatigenar &k ARomMGIALN Br dedivaidye TREQHTHs BRAicaOr
derivative formthereof or.its chemc equi val ent and one or nore

phar nac%%ut“fagzegF ?@“bétégﬁﬁit%{ﬁ 'ém’@ﬁ’roﬁ’lg@g‘sprg‘l‘l‘le GPPRAST 1S 2 SB‘%W‘@B@?‘H-%@&{@.CG A
conposi HBd1 according to clainms 14-15 conprising nmultiple Hepatitis B

viruses or nultiple HBV surface antigens, or reconbinant or derivative
forms thereof or their chem cal equivalents. 17. Use of an HBV accordi ng

to claims 1-5 orApadatédBBSOburfatd ahtiiRn REGHIBE el 'l f 1 1awhérBidi £ aeRAtLiher the
treat ment . and/ or %Lophylfaxi s of hepatitis. 18. Use of an HBV according to
cl ai m 62ntBPd, directednior 2 seference HRY wrbhie 1ot o eedered spevtraliging astivity foopn

t r eat megdrryaipdhid mRdt@PHB Y aifsce Qhtidegpat i tis. 19. Use of an HBV according to
claims 1-5, or part thereof, in screening for an anti- viral agent capable

of inhibiting said virus. 20. Use of an HBV according to claim®6, or part

thereof13.in screemh MBY decB caithihing bhe 8F nRRLABVGARAL &P EarkyalY Qiegd:rrﬁ%réai d
virus. 21. An agent which exhibits activity against an HBV-"aCcording to

cl ai m 1mutagens in fhe, surface @pfigen selgeied from the wrapp topnsisyiag v (oM, HEAPFde d#t3dYng t o

cl ai tm 25\%«:_1231h 1784208101248, UsH AR, af BV saRAQr KiodPL ! 8wl @viBTdp, - Padel, S&16RR, f Or
agents | C
g S210R, V96A, C138R, P142T/P, K160K/N and A194G/A, wherein DEL means a deletion and

STOP means a stop codon.

14. A composition comprising 2a HBV comprising on or more mutations selected
from the group consisting of L423L/M/V, L423L/F, H436H/Y, H436Y, DEL 474-474,
S483T; W499E, R499K, 1508V, S565A, N/Q584S, N/S/HS584N/K, R588R/K, N594H,
H436N/H, 8463S/Y, V537V/I, V/G560E, S/F 565A/S, S/F565A, N/Q584H, K587R,
N594Y, 14928, T496T/N, 1515I/L and S/A548S/R, wherein DEL means a deletion and
STOP means a stop codon, or a recombinant or derivative form thereof or its chemical

equivalent and one or more pharmaceutically acceptable carriers or diluents.

15. A composition comprising a HBV surface antigen wherein said surface antigen
comprises a mutation selected from the group consisting of 1681/M, C69F/L, H436Y, DEL 117-120,
D144E, G145R, E164D, S210R, L109I/L, C/W182Y/STOP, Y206N, S210R/S, S210R, V96A,
C138R, P142T/P, K160K/N and A194G/A, wherein DEL means a deletion and STOP means a stop
codon, or a recombinant or derivative form thereof or its chemical equivalent and one or more

pharmaceutically acceptable carriers or diluents.



mask the effect of reduced sensitivity or resistance to a nucl eosi de
anal ogue. 24. A nethod for screening the antiviral potential of anti-HBV
agent against an HBV according to clains 1-6 which have decreased
sensitivity or resistance to a nucleoside analogue relative to an isolated
wild type HBV, said method conprising nmeasuring the |ethal doseocobocsaid
agents against said nutants. 25. A nethod for screening for new antiviral
drugs that are active against an HBV -gccording to clains 1-6, the method
conprising the steps of applying said drugs to said HBV strains with
decreased sensitivity or resistance to known antiviral drugs and sel ecting
t hose di®igs effe@@@@@mﬂ@ﬂ@ﬂxmﬁmhwhkgmel4é$ﬁmmméhgymﬂmﬂaﬂdgmﬁaBdmnusﬁnts
than th : : | STI NG <11,0> rt
Vst er nﬁlﬁe %fﬁﬁgag%ﬁ%ita&% egs’%m%? %ﬁgﬁéﬁﬁﬁ%ﬁﬁo% ef%o A ﬁffogl%wcﬂh
VARI ANTSikB6> 2269231 <140> <141> <150> PP9679 <151> 1999-04-09 <160> 6
<170> Patentln Ver. 2.1 <210> 1 <211> 23 <212> DNA <213> Hepatitis B
virus <400> 1 gcctcatttt gtgggtcacc ata <210> 2 <211> 20

17. Use of an HBV according to claims 1-5, or part thereof, in the manufacture of a

medicament for the treatment and/or prophylaxis of hepatitis.

18. Use of an HBV according to claim 6, or part thereof, in the manufacture of a

medicament for the treatment and/or prophylaxis of hepatitis.

19. Use of an HBV according to claims 1-5, or part thereof, in screening for an anti-

viral agent capable of inhibiting said virus.

20. Use of an HBV according to claim 6, or part thereof, in screening for an anti-

viral agent capable of inhibiting said virus.

21. An agent which exhibits activity against an HBV according to claim 1.
22. An agent which exhibits activity against an HBV according to claim 2.
23. A method using an HBV according to claims 1 -6 to screen for agents which

mask the effect of reduced sensitivity or resistance to a nucleoside analogue.

24, A method for screening the antiviral potential of anti-HBV agent against an
HBV according to claims 1-6 which have decreased sensitivity or resistance to a nucleoside
analogue relative to an isolated wild type HBV, said method comprising measuring the lethal dose

of said agents against said mutants.

25. A method for screening for new antiviral drugs that are active against an HBV
according to claims 1-6, the method comprising the steps of: applying said drugs to said HBV
strains with decreased sensitivity or resistance to known antiviral drugs and selecting those drugs

effective to or with higher efficiency towards said mutants than the present drugs.



<212> DNA <213> Hepatitis B virus <400> 2 tctctgacat actttccaat <210> 3
<211> 21 <212> DNA 23 20 7 0O C T 2003 -60 <213> Hepatitis H virus <400> 3
ttggggt gga gccctcaggt ¢ 21 <210> 4 <211> 18 <212> DNA <213> Hepatitis B
virus <400> 4 aaattcgcag tccccaac <210> 5 <211> 18 <212> DNA <213>
Hepatitis B virus <400> 5 18 gaaaattggt aacagcgg 1s <210> 6 KICT> 2888

<212> DNA
_59..

SEQUENCE LISTING

<110> North Western Health Care Network

SmithKline Beecham Corporation

«120> VIRAL VARIANTS

<130> 2269231

<140>
<141l

<150> PP9679
<151> 1999-04-09

<160> 6

<170> PatentiIn Ver. 2.1
<210> 1

<211> 23

<212> DNA

<213> Hepatitis B wvirus

<400> 1

gectcattht gtgggtcace ata 23

<210> 2
<211> 20
<212> DNa

<213> Hepatitis B wvirus

<400> 2
tetctgacat actttecaat 20

<210> 3
<211l> 21
<212> DNA



<213> Hepatitis B virus <400> 6 gtatccctcc tgttgctgt 19

7 0CT 2003

—60-

<213> Hepatitis B virus

<400> 3
ttggggtgga gccctcaggt © 21

<210> 4
<211> 18
<212> DNA

<213> Hepatitis B virus

6%3 <400> 4
W aaattcgecag tceccaac 18

<210= 5
<211l> 18
«<212> DNA

<213> Hepatitis B virus

<400> 5
gaaaattggt aacagegg 18

<210> 6
<211> 19
<212> DNA

<213> Hepatitis B virus

<400> 6
gtatcectee tgttgetgt 15



