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HIV ENVELOPE POLYPEPTIDES AND VACCINE

BACKGROUND OF THE INVENTION
Field of the Invention
This invention relates to HIV envelope

polypeptides and vaccines containing the polypeptides.

Description of the Related Art
Acquired immunodeficiency syndrome (AIDS) is

caused by a retrovirus identified as the human
immunodeficiency virus (HIV). There have been intense
efforts to develop a vaccine that induces a protective
immune response based on induction of antibodies or
cellular responses. Recent efforts have used subunit
vaccines where an HIV protein, rather than attenuated
or killed virus, is used as the immunogen in the
vaccine for safety reasons. Subunit vaccines generally
include gpl120, the portion of the HIV envelope protein
which is on the surface of the virus.

The HIV envelope protein has been extensively
described, and the amino acid and nucleic acid
seguences encoding HIV envelope from a number of HIV
strains ére known (Myers, G. et al., 1992. Human
Retroviruses and AIDS. A compilation and analysis of
nucleic acid and amino acid sequences. Los Alamos
National Laboratory, Los Alamos, New Mexico). The HIV
envelope protein is a glycoprotein of about 160 kd
(gpl160) which is anchored in the membrane bilayer at
its carboxyl terminal region. The N-terminal segment,
gpl20, protrudes into the agueous environment
surrounding the virion and the C-terminal segment,
gp4l, spans the membrane. Vvia a host-cell mediated
process, gpléo is cleaved to form gpl20 and the
integral membrane protein gp4l. As there is no
covalent attachment between gpl20 and gp4l, free gpl20

is sometimes released from the surface of virions and
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infected cells.

The gpl20 moleculs consists of a polypeptide sore
oL 60,000 daltons which is extensively modified by
N~linked glycosylatior to increase the apparent
mclecu.ar welght of the molecule to 120,000 daltons.
The amino acid sequence of gpl20 contains five
relatively conserved domains interspersed with five
hypervariable domains. The positions of the 18
cysteine residues in the gpl20 primary seqguence, andg

the positions of 13 of the approximately 24 N-linked

(s

iycesylation sites in the gpl20 sequence are common to

13

il gpl20 sequences. The hypervariable domains contain
extensive amino acid substitutions, insertions and
deleticns. Sequence variations in these domains resulc
in up to 20% overall seguence variability between gplz0
nelecules from the various viral isolates. Despite
this variation, all ¢pl20 seguences preserve the

ey
P

abllity of the virus to bind to the viral recepter o
and to interact with gp4l to induce fusion of the virat
and host cell membranes,

gplZ0 has been the object of intensive
investigation as a vaccine candidate for subunit
vaccines, as the viral protein which is most likels to
be accessible to immune attack. At present, clinicsl
trials using gpl20 MN strain are underway. However, o
date no human vaccine trial has been of sufficient glze
to confirm br refute vaccine efficacy.

The development of candidate HIV~1 vaccines -
burdened by the lack ¢f in vive or in vitro models 534
HIV-1 infection that accurately approximate the
conditions of natural infection in humans. Several
candidate HIV-1 vaccines {Berman et al.; J. Virol.
7:4464~3 (1992); Haigwood et al.; J. Virol. 66:172~uz
{1992); Salmon-Ceron =t al.; AIDS Res. and Human
Relroviruses 11:147%-%¢& (1995) 1 have been described

that elicit broadly cross-reactive antibodies able tus

-2 -
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neutralize a variety of diverse HIV-1 isolates in
vitro. However, the relevance of in vitro assays to
protective immunity in vivo is uncertain. Although
several vaccines have provided chimpanzees with
protection from challenge by homologous and
heterologous strains of HIV-1, protection has not
always correlated with in vitro neutralization assays
carried out in T cell lines, or in lectin- and
cytokine-activated peripheral blood mononuclear cells
(PBMCs) (Berman et al.; Nature 345:622-5 (1990); Bruck
et al.; Vaccine 12(12):1141-8 (1994); El-Amad et al.;
AIDS 9:1313-22 (1995); Girard et al.; J. Virol.
69:6239-48 (1995); and Fulz et al; Science
256:1687-1690 (1992)). While successful protection of
chimpanzees is encouraging and has historically proved
to be a reliable indicator of vaccine efficacy, the
conditions of infection in all experimental models of
Hiv-1 infection differ significantly from natural
infection in humans.

Experimental HIV-1 infection in vivo and in vitro
both suffer from the limitation that the in vitro
amplification of HIV-1, which is required to prepare
virus stocks for in vitro or in vivo infectivity
experiments, imposes a genetic selection that results
in a spectrum of virus quasi-species that differ from
the spectrum of variants present in the clinical
specimens used to establish the culture [Kusumi et al.;
J. Virol. 66:875 (1992); Meyerhans et al.; Cell
§8:901-10 (1989)). Because of these uncertainties, and
even greater uncertainties related to the amount of
virus transmitted, the site and cell type involved in
initial replication, and the kinetics of virus
dissemination, the ability of currently available in
vitro or in vivo assays to reliably predict vaccine
efficacy is guestionable.

one of the candidate HIV-1l vaccines that have

~3=
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entered human clinical trials is recombinant gplag
prepared in Chinese hamster ovary (CHO) cells from

MN strain of HIV~1 (MN-rgpl20) (Bermar et al.;
S Virol. 7:4464-9 (1:92}).

whe

To date, approximately 498
adults have participated in Phase 1 and 2
immunccenicity and safety trials of this vaccine. The
data ccllected thus far suggest that MN-rgpl120 is safe,
immunogenic, and eligits high titers of neutralizing
antibodies in greater than 95% of individuals immunized
according to a 0, i, and 6 month immunization schedule
{Belshe et al.; JAMA 272(6):475-80 (19%4); McElrath:
Seminars In Cancer Biol. 6:1-11 (1995)). However,
during the course of these trials, nine vaccinees who
received MN-rgpl20 have become infected with HIV-1
through high risk behavior. Small trials, such as
these, in populations with low rates of infection ansg
ninimally sized placebo control groups do not have
sufficient statistical power to confirm or refute
vaccine efficacy.

However, effectivs vaccines based on gpl20 or
another HIV protein for protection against additional
strains of HIV are stiil being sought to prevent ths
spread of this diseass.

Descraiprion of the Background Art

Recombinant subunit vaccines are described in
Berman et al., PCT/US91/02250 (published as number
W031/15228 on 17 Octoher 1991). See also, e.qg.

Hu et a.., Nature 328:7721-724 (1987) (vaccinia virus-
HiV envelope recombinant vaccine); Arthur et al.,

J.o Yirol. 63(12): 5046-5053 (1989) (purified gpl20};
and Bernan et al., Proc. Natl. Acad. Sci. Usa
8%:5200-5204 {1988}
gRll0) .

{(recombinant envelcpe glycoprote:in

Nunierous sequencee for gpl20 are known. The

£
Seguence of gpl20 from the IIIB substrain of HIV-1,.,,

- -
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referred to herein is that determined by Muesing et
al., "Nucleic acid structure and expression of the
human AIDS/lymphadenopathy retrovirus, Nature
313:450-458 (1985). The seguences of gpl20 from the
NY-5, Jrecsf, 26, 2321, and HXB2 strains of HIV-1 are
listed by Myers et al., "Human Retroviruses and AIDS; A
compilation and analysis of nucleic acid and amino acid
sequences, " Los Alamos National Laboratory, Los Alamos,
New Mexico (1992). The sequence of the Thai isolate
A244 is provided by McCutchan et al., "Genetic Variants
of HIV-1 in Thailand," AIDS Res. and Human Retroviruses
8:1887-1895 (1992). The MN,,, clone is described by
Gurgo et al., "Envelope sequences of two new United
States HIV~-1 isolates," Virol. 164: 531-536 (1988). As
used herein, MN, MN-rgpi120, the MN clone or isolate
refers to MNgwe- The MNg amino acid sequence is
Sequence ID No. 29.

Each of the above-described references is

incorporated herein by reference in its entirety.

Summary of the Invention

Oligonucleotide seguences encoding gpl20
polypeptides from breakthrough isolates of vaccine
trials using MN-rgpl20 and the encoded gpl20
polypeptides are provided. Use of the gpl20
polypeptides from one or more of the isolates in a
subunit vaccine, usually together with MN-rgpl20, can
provide protection against HIV strains that are
sufficiently different from the vaccine strain (e.g.;
MN-rgp120) that the vaccine does not confer protection
against those strains. Antibodies induced by the
polypeptides are also provided.

Brief Description of the Drawings

Figure 1 illustrates the kinetics of antibody

response to MN-rgpl20 in vaccinees infected with HIV-1.

-5-
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Sera were collected at the time points indicated and
assayed for antibodies reactive with MN-rgpl20 (open
circles} or a synthetic peptide derived from the U=
domain of MN-rgpl20 {closed circles). Arrows indicate
dates of injection. Plus sign indicates the first Time
HIV-1 infection was detected. Shaded area indicates
data collected after HIV-1 infection. Data from
vaccingze C6 is shown in panel A; C8 in panel B; <7,
panel Z; Cll, panel D; C10, panel E; Cl17, panel F: and
15, panel G.

Figure 2 illustraves the kinetics of CD4 blocking
antibody response in vaccinees infected with HIV-1.
Sera were collected a% the time points indicated and
assayed for antibodies able to block the binding of
{*’I}-labeled MN-rgpi20 to cell surface CD4. Arrows
indicate dates of injection. Plus sign indicates une
first time HIV~1 infection was detected. Shaded araa
indicates data collected after HIV-1 infection. Data
from vaccinee C6 is shown in panel A; C8 in panel %:
"7, panel C; Cl1, panel D; C10, panel E; Cl17, pane: F
and Cl%, panel G.

3

Figure 3 illustrated predicted amino acid
sequences. of envelope glycoproteins (gpl20) from
breakthrough viruses. Proviral DNA seguences were
amplified by PCR from PBMCs and cloned into the PRFS
expression plasmid. Two clones from each infected
vaccinee were seguenced fronm double stranded plasmis
DNA. fequence numbering is with reference to the
initiator methionine residue of gpl20. For the purpose
<f comparison, the seqguences shown begin at amino
acid 12 of the mature, fully processed, envelope
glycoproteins (corresponding to position 41 of the
gpl20 open reading frame). Shaded areas indicate
sequences at neutrallizing epitopes, dark boxes indicate
polymorphisms though® o be important for the binding
of virus neutralizing MAbs reactive with MN-rgp120.

-6~
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Conserved (C) regions and variable (V) regions are
indicated above the seguences. Boxes indicate sequence
homologies and polymorphisms.

Figure 4 illustrates immunoprecipitation of
recombinant gpl20 prepared from breakthrough viruses.
Recombinant gpl20s from the seven breakthrough viruses
were prepared by transient transfection of 293s cells.
Cells were metabolically labeled with 'S methionine and
growth conditioned cell culture supernatants were
immunoprecipitated with polyclonal antisera to
MN-rgp120. Immunoprecipitates were resolved by
SDS-PAGE and visualized by autoradiography. C8 lanes a
and b correspond to clones C8.3 and C8.6; C6 lanes a
and b correspond to clones C6.1 and C6.5; C7 lanes a
and b correspond to clones C7.2 and €7.10; C17 lanes a
and b correspond to C17.1 and C17.3; Cl1 lanes a and b
correspond to clones C11.5 and C11.7; €10 lanes a and b
correspond to clones C10.5 and Cl10.7; C15 lanes a and b
correspond to clones C15.2 and C15.3.

Figure 5 illustrates binding of monoclonal
antibodies to recombinant gp120 from breakthrough
viruses. Growth-conditioned cell culture supernatants
were collected from 293s cells transiently transfected
with plasmids directing the expression of breakthrough
virus envelope glycoproteins. The relative rgpl20
concentrations were determined by ELISA using MAb 5Bé
specific for the HSV-1 glycoprotein D flag epitope at
the amino terminus of all of the rgpl20 variants
described herein. The resulting rgpl20 preparations
were captured onto wells of microtiter plates coated
with a polyclonal antibody specific for a conserved
sequence in the C-terminus of gpl20. The binding of
virus neutralizing monoclonal antibodies reactive with
gpl120 was determined by ELISA. A, binding by MAb (5B6)
specific for the HSV-1 glycoprotein D flag epitope; B,
binding by MAb (1034) against the V3 domain of

-7
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MH-rgpl20; C binding by MAb (50.1) raised against &
synthetlic peptide corresponding to the V3 domain of
MN-rgpl20; D, binding by a human MAb (15e) known to
block the binding of gpl20 to CD4.
Figure 6 depicts the mature envelope glycoprotein

{gp120} from the MN clone of the MN strain of HIV~-1

EQ. ID. NO. 29). Hypervariable domains are indicared
in beld, and the V and ¢ regions are indicated

{according to Modrow et al., J. Virology 61(2):570
(1587}, Fotential glycosylation sites are marked with
& {*).

Detailed Description of the Invention

The present invention provides gpl20 polypeptides
from breakthrough iscliates of HIV vaccine trials.

Novel cligonuclectide sequences encoding gpl20 frorn
breakthrough isolates which can be used to express
gpl20 are also provided. Use of gpl20 polypeptides
from one or more of the isolates in a subunit vaccine,
usually together with MN-rgpl20, can provide proteci:ion
against HIV strains that are sufficiently different
from the vaccine strain (e.g.; MN-rgpl20) that the
vaccine does not confs2r protection against those
strains.

In one embodiment. the vaccine is based on the use
cf the MN-rgpl20 polypeptide (Sequence ID No. 29) and
gpl20 polypeptides from MN-like viruses that include
neutral.zing epitopes that are not present in the
initial vaccine strain, and are sufficiently different
from those of the vaccine strain, to have been able o
cause HIV-1 infections in MN-rgpl20 vaccinated
individuals (i.e.; to result in breakthrough

infections). Use of the initial vaccine strain

empirically determines the viruses present in the
population that contain additional neutralizing

epitopes sufficiently different from those of the

APP/99/01432
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vaccine strain to escape protection induced by the

vaccine strain. Use of an initial representative gpl20

polypeptide in a vaccine acts as a sieve so that
viruses that are not effectively protected against by
the vaccine strain breakthrough the vaccine,
empirically resulting in determination of additional
strains in a given geographic region that are not
protected against by the initial vaccine strain. Use
of gpl20 from those breakthrough isolates complements
the vaccine isolate by providing additional
neutralizing epitopes not present in the initial
vaccine strain, therefore creating a more complete
vaccine that confers protection against multiple
different virus strains in the region.

Prior HIV-1 vaccine strategies were based on
selection of appropriate candidate vaccine polypeptides
based on homology alignment studies. However, since
some of the neutralizing epitopes are conformation-
dependent and the location of all of these epitopes is
not known, this approach necessarily cannot determine
all of the neutralizing epitopes that should be
included in a vaccine for a particular region. In
contrast,. the present approach uses a selected
representative strain and empirically determines
strains that are sufficiently different and therefore
breakthrough the barrier of protection provided by the
initial vaccination program. Those strains can be
included in the vaccine to confer more complete
protection from HIV strains in the region. 1In
addition, those strains can be used alone to confer
protection against the breakthrough virus.

In another embodiment, the invention comprises a
vaccine containing a first HIV gpl20 polypeptide
sequence and a breakthrough isolate HIV gpl20
polypeptide seqguence from a vaccinee vaccinated with a

vaccine including the first HIV gpl20 polypeptide

-9~
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sequerce, the HIV gpll20 polypeptide sequences being in
& sultable carrier. Fragments of one or both HIV g0i20
polypeptide sequences can be substituted for one or
both cf the corresponding HIV gpl20 polypeptide
seguernces.

Freferably, the first gpl20 polypeptide sequence
contains neutralizing epitopes found in one or more
gpl20 polypeptides present in isolates from the
geographical region where the initial vaccine (i.e.,
the vaccine that gives rise to the breakthrough
isovlate) is administered. More preferably, the fi

s

gpl20 polypeptide sequence contains at least one «f the
more common neutralizing epitopes for the region, and
most preferably the first gpl20 polypeptide seguence
contains at least one of the three most common
neutralizing epitopes.

gpl20 polypeptide sequences suitable for use ss
the first gpl20 polypeptide seqguence include gplzi MH
the Thai isolate A244 sequence (hereinafter "gpl2o
AZ44"), gpl20 MN-GNEE {(Sequence ID No. 21; also krown
in the art as "gplz0 GNE6"), and gpl29 MN-GNES
{Sequence ID No. 33; also known in the art as "gpi20
GNE8"}, and the like. gpl20 MN, gpl20 MN-GNEG, ard
gpl20 ¥MN-GNE8 are especially preferred for use as the
first 3pl20 polypeptide seguence in initial vaccines
for North America. gpl20 A244 is especially preferred
for use as the first ypl20 polypeptide sequence in
initial vaccines for Thailand.

¢

In a variation of this embodiment, the vaccins
includes two different (i.e., first and second) gplzo
polypeptide sequences. or fragments thereof, in
combination with a breakthrough isclate HIV gpl20
polypeptide sequence. The latter can be from a
vaccinee vaccinated with either or both of the first
and second HIV gplz2o polypeptide sequences.

Exemplary vaccines include those containing

»10_
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combinations of gpl20 MN, gpl20 A244, gpl20 MN-GNE6
(Sequence ID No. 31), and gpl20 MN-GNE8 (Seguence ID
No. 33). Combinations of gpl20 MN and gpl20 A244 or
gpl20 MN-GNE8 (Sequence ID No. 33) with a breakthrough
isolate HIV gpl20 polypeptide seguence are especially
preferred.

In vaccines containing gpl20 MN, the breakthrough
isolate HIV gpl20 polypeptide seguence can be an HIV
gpl20 polypeptide sequence selected from the group
consisting of Sequence ID Nos. 2, 4, 6, 8, 10, 12, 14,
16, 18, 20, 22, 24, 26, and 28, and fragments thereof.

The term "subunit vaccine" is used herein, as in
the art, to refer to a viral vaccine that does not
contain virus, but rather contains one or more viral
proteins or fragments of viral proteins. As used
herein, the term "multivalent", means that the vaccine
contains gp120 from at least two HIV isolates having
different amino acid sequences.

The term "breakthrough isolate™ or "breakthrough
virus" is used herein, as in the art, to refer to a
virus isolated from a vaccinee.

The terms "amino acid sequence", "polypeptide
sequence", and "polypeptide" are used interchangeably
herein as in the art, as are the terms "nucleic acid
sequence"”, "nucleotide sequence", and

"oligonucleotide”.

Polypeptides from Breakthrough Isolates

The gpl20 polypeptides of this invention
correspond to the amino acid sequences of seven
breakthrough isolates which are illustrated below in
Table 1. A polypeptide of this invention includes an
HIV gpl20 amino acid sequence illustrated in Table 1
{sequence ID Nos. 1, 3, 5, 7, 9, i1, 13, 15, 17, 19,
21, 23, 25, and 27) and fragments thereof. The
polypeptides of this invention can include fused

_11—
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sequerices from two or more HIV gpl20 or gpléd amino
acid seguences.

The polypeptide can also be joined to another
viral protein, such as a flag epitope amino acid
sequerce. The term "flag epitope" is used herein, as
in the art, to denote an amino acid sequence that
includes an epitope recognized by a monoclonal
antibedy. Flag epitopes facilitate using single
monoclional antibody affinity purification of a
plurality of different recombinant proteins, each
having the flag epitope recognized by the monoclonai
antibody. Numerous amino acid sequences can function
a2 flag epiltopes. The N-terminal sequences of Herpes
Simplex Virus Type 1 (HSV-1) glycoprotein D (gD-1:
convenlently used as the flag epitope and its use
described in detail in the examples. The flag epizope
is conveniently fused to the N terminus of the HIV
gpl2d polypeptide seguence. Alternatively, however,
monoclonal antibodies that recognize neutralizing

epitopes in the rgpl29 sequences can be used to
affinity purify the amino acid sequences, and a flag
epitope can be omithed.

In addition, various signal sequences can be
joined to a polypeptide of this invention. Although
rgpl20 ls secreted to some extent in HIV cultures, the
amount of the envelope glycoprotein released from
{secreted by) the host cells varijes widely from strain
to strain. Various signal sequences can be introduced
into the polypeptide by joining a nucleotide sequernce
encoding the signal sequence to the nucleotide sequeance
encoding the rgpl20 to facilitate secretion of rqplzo
from the cells. For example, Chiron HIV gpl20
polypeptides include a signal sequence from tissue
plasminegen activator (TPA) that provides gcod
secretion of rgpl20. Additional signal sequences are

well known and include the N-terminal domain of murine

_12-.
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leukemia virus surface protein gp70 described by Kayman
et al., J. Vircl. 68:400-410 (1984).

Table 1 illustrates the nucleotide and deduced
amino acid sequences for two clones of each the seven
breakthrough isolates of this invention. The clones
are: ©$66.1; C6.5; C8.3; C8.6; C15.2; C15.3; C7.2;
Cc7.10; C11.5; C11.7; C10.5; Cl0.7; C17.1; and C17.3.
These seguences are SEQ. ID. NOs. 1-28, the first
sequence number for each clone being the nucleotide
sequence and the second being the amino acid sequence.
The amino acid sequence for MN and the nucleotide and
deduced amino acid sequences for MN-GNE6 and MN-GNE8
are illustrated in the seguence listing hereinafter.

In the listing for MN-GNE6, a stop codon appears at
amino acid residue position 51. This stop codon can be
replaced with a codon encoding the corresponding amino
acid from MN or MN-GNE8 or another isolate.

_13-
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300
AGT
Ser

GTT ARA
val Lys Lys Leu Lys Glu Gln Phe Pro Asn Lys Thr Il

325

GTC
val

ATG
Met

AAT
Asn

ACA
Thr

TGC
Cys
390
GGA
Gly

AAR
Lys

GAT
Asp

AGA
Arg

GAA
Glu
455
GGA
Gly

AGA
Arg

GGG
Gly

TTT
Phe

TTT
Phe

CAC
His

ACA
Thr
365
GAG
Glu

AGA
Arg

AAA
Lys

TGT
Cys

GGT
Gly
430
CCG
Pro

TTA
Leu

GTA
Val

GAA
Glu

TTC
Phe
495

GGG
Gly

TGT
Cys

AAA
Lys

AAT
Asn
275
CAC
His

ATA
Ile

GGA
Gly

ARA

AAC
Asn
340
AGT
Ser

ACA
Thr

TCA
Ser

ATA
Ile

GCA
Ala
405
TCA
Ser

GGT

Gly

GGA
Gly

TAT
Tyr

GCA
Ala
470
ARA
Lys

TTA
Leu

GTA
val

GCA
Ala
15

TC
Ile

TGT
Cys

ATA
Ile

CGA
Arg

GCAa
Ala
315
TTA

CAT
His

TTT
Phe

AAG
Lys

AAT
Asn
380
ARAR
Lys

ATG
Met

TCA
Ser

ATT
Ile

GGA
Gly
445
AAA
Lys

ccc
Pro

AGA
Arg

GGA
Gly

CCT
Pro

TCA
Ser

ATA
Ile

ACA
Thr

GGA
Gly
290
GGA
Gly

AAR
Lys

AAR

TCC
Ser

AAT
Asn
385
C7G
Leu

AAC
Asn

CARA
Gln

TAT
Tyr

AAT
Asn
420
RAC
Asn

GGA
Gly

TAT
Tyr

ACC
Thr

GCA
Ala
485
GCAR
Ala

GTA
val

GAT
Asp

ATA
Ile
265
AGA
Arg

CCA
Pro

GAT
Asp

TGG
Trp

GAA

330

TCA
Ser

TGT
Cys

TTT
Phe

AAT
Asn

ATT
Ile
395
GCC
Ala

ATT
Ile

ACT
Thr

GAT
Asp

AAA
Lys
460
AAG
Lys

GTA
val

TAA
Xaa

TGG

Trp
5

GCT
Ala

APGN 1282

GTA
val

cCce
Pro

GGG
Gly

ATA
Ile
308
ART
Asn

CARA

GGA
Gly

CAA
Gln

AAT
Asn
370
GAT
Asp

ATA
Ile

cCT
Pro

ACA
Thr

AGC
Ser
435
ATG
Met

GTA
Val

GCA
Ala

ACA
Thr

AGC
Ser
500

AARA
Lys

AAA
Lys

CAG TTG AGG
Gln Leu Arg

AGC AAC AAT
Ser Asn Asn
280
AGA GCA TTT
Arg Ala Phe
295
AGA CAA GCA
Arg Gln Ala

ARC ACT TTA
Asn Thr Leu
320
TTT CCA AAT

GGG GAC CCA
Gly Asp Pro
345
GGG GAA TTT
Gly Glu Phe
360
AGT ACT TGG
Ser Thr Trp

AGT ACT ATT
Ser Thr Ile
385
AAC ATG TGG
Asn Met Trp

CCC ACC AGA
Pro Thr Arg
410
GGA CTA CTG
Gly Leu Leu
425
GAT GCC AcCC
Asp Ala Thr

AGG GAC AAT
Arg Asp Asn
450
GTG AAAR ATT
val Lys Ile

AAG AGA AGA

Lys Arg Arg

475

CTA GGA GCT

Leu Gly Ala
490

TTC 1503

Phe

501

CLONE C6.5
GRR GCA ACC
Glu Ala Thr

GCA TAT GAC

Ala Tyr Asp
20

-15_

GAA
Glu
270
ACA
Thr

TAT
Tyr

CAT
His
AAG
Lys

AAA

335

GAA
Glu

TTC
Phe

AAT
Asn

ACA
Thr
CAG
Gln
400
GGA
Gly

TTA
Leu

GAG
Glu

TGG

GAG

Val

ATG
Met

ACC
Thr

10

ACA
Thr

CCcT
Pro

ATA
Ile

GCA
Ala

TGT
Cys
310
AAG
Lys

ACA

ATT
Ile

TAC
Tyr

GAT
Asp
37%
CTC
Leu

GAA
Glu

GAA
Glu

ATA
Ile

ACC
Thr
440
AGA
Arg

CCA
Pro

GTG
val

TTC
Phe

ACT
Thr

GAG
Glu

GTA
val

ARA
Lys
285
ACA
Thr

AAC
Asn

GTA
val

ATA

GTA
val
350
TGT
Cys

ACT
Thr

CCA
Pro

ATA
Ile

Ile
415
AGA
Arg

TTC
Phe

AGT
Ser

TA
Leu

CAG
Gln
480
CTT
Leu

CTA
Leu

GTG
val
25

815

853

894

933

972

1011

1050

1089

1128

1206

1245

1284

1323

1362

1401

1440

1479

35

75

32

«
>

AP/P/99/014
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60

G d

(L 1
His

cea
Pro

GAT

CAT

GAG

Glu

Heled
we

- Gly

TAT
Tyr

AGC
Ser
170
CAR
Gln

CAT
His

AAA
Lvs

GTT
val

GTG
Val
238
GAA
Glue

GOT
Ala

ATT
Ile

v Ile

Feliaes)
Ne

Val

coA
Pro

RAC
Asn

ANT
Xaa

GTA
Val
8Q

ART
Asn

ACT
Thr

GAT
Asp
210
AGC
Ser

paele)
Trp

CAA
Gln

ATG
Met

55
ATA
Ile

ARA
Lys

TGG
Trp

ACA
Thr

ACT
Thr
120
GAA
Glu

AGA
Arg

crT
Leu

AGG
Arg

TGT
Cys
185
TGT

Yo Cys

RRA
Lys

ACA
Thr

ACT
Thr

GTA
Val
250
ATC
Ile

TGT
Cys

ATA
Ile

GCce
Ala
GAA
Glu

TGG
Trp

ATC
Ile

TTA
Leu

AAG
Lys

ACT
Thr

ACR
Thr

ATA
le

GAC
Asp

GAT
Asp
160
TT6
Leu

CCA
Pro

ACC
Thr

ARG
Lys

GTA
val
225

Gln

ATA
Ile

ATH
Ile

ACA
Thr

GGA
Gly
290

GAG
Glu

AAT
hsn

RCT
Thr

ARG
Lys
135
RAG
Lys

GTh
Val

AGA
Aro

AAG
Lys

[aied
Pro
200
TTC
Phe

CAR
Gln

CTG
Leu

ATT
Ile

ATA

CCh
Pro

AT GCT

130
AKT
Asn

[ v
Leu

AGA
Arag

paney,
2 a S

Val

Rla

TTG
Leu

GAC
Asp

yyeld
Trp

crc
Leu
BS

GAT
Asp

AGT
Ser

AGT
Ser

TSC
Cys

3 ARG

Lys
150
CCA
Pro

T TGT

Cys

ACT
Thr

GGT
Gly

GGA
Gly
218
ACA
Thr

TTA
Leu

CAG

~
wan

AGC
Ser
280

sG AGA

Arg

GAA
Glu

ATG
Met

GAT
Asp

TGT
Cys

ACT
Thr

AAR

ATA
Ile

AAC
Asn

TTT
Phe
190
TTT
Phe

ACA
Thr

CAT
His
RAT
Asn

GCC
Ala
255
TTG
Leu

ARC
Asn

GCA
Ala

-16—

GTA
Val

35
AAT
Asn

GTA
Val

CARA
Gln

ATT
Ile

AAR
Lys
100
GCT
Ala

TGG
Trp
TTC
Phe

GAG
Glu

GCG
Ala

GGA
Gly

GGA
Gly
230
GGC
Gly

ARAT
Asn

AAG
Lys

AAT
Asn

T
Phe
285

cceC
Pre

GTG
Val

GAA
Glu

AGC
Ser

ACT
Thr

ACT
Thr

ACA
Thr

GGA
Gly

AAT
Asn
140
TAT
Tyr

AAT
Asn

TCA
Ser

CcCcAa
Pro

ATT
Ile
208
cca
Pro

ATT
Ile

AGC
Ser

TTC
Phe

GAA
Glu

ACA
Thr

TAT
Tyr

ACA
Thr

ACA
Thr

CAG
Gln

CTA
Leu

TTA
Leu

AAT
Asn

GCT
Ala
115
GAG
Glu

ATC
Ile

GCA
Ala

GAT
Asp

GTC
val
180
ATT
Ile

CTG
Leu

TGC
Cys

RAG
Lys

CTA
Leu
245
TCA
Ser

cCcT
Pro

ATA
Iie

GCA
Ala

GAC
Asp

GAA
Glu

ATG
Met

Lys

RAT
Asn
S0

AGT
Ser

ACC

CTT
Leu
1585
AAT
Asn

ATT
Ile

cccC
Pro

AAG
Lys

ARA
Lys
220
cca
Pro

GCA
Ala

AAC
Asn

GTA
val

ARA
Lys
288
ACA
Thr

270

309

148

387

582

621

660

699

738

AP/P/99/01432
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GGA
Gly

ATT
Ile

GTT
val
325
GTC
val

ATG
Met

Asn

ACAR
Thr

TGC
Cys
390
GGA
Gly

Lys

GAT
Asp

AGA
Arg

GAA
Glu
455
GGA
Gly

AGA
Arg

GGG
Gly

TGT
Cys

AART
Asn

AARC
Asn

TTT
Phe

GAC
Asp
300
AGT
Ser

ATA
Ile

TTT
Phe

CAC
His

ACA
Thr
365
GAG
Glu

AGA
Arg

ARA
Lys

TGT
Cys

GGT
Gly
430
CCG
Pro

TTA
Leu

GTA
Val

GAR
Glu

TTC
Phe
495

GTA
val

GCAa
Ala

GTT
val

CCA
Pro

AARC
Asn

ATA
Ile

GGA
Gly

Lys

AAC
Asn
340
AGT
Sser

ACG
Thr

TCA
Ser

ATA
Ile

GCA
Ala
405
TCA
Ser

GGT
Gly

GGA
Gly

TAT
Tyr

GCA
Ala
470
ARA
Lys

TTG
Leu

ccT
Pro

TCA
Ser

TGG
Trp

CAA
Gln

ATG
Met

CGA
Arg

GCA
Ala
318
TTA
Leu

CAT
His
TTT
Phe

AAG
Lys

AAT
Asn
380

Lys

ATG
Met

TCA
Ser

ATT
Ile

GGA
Gly
445
AAA
Lys

ccc
Pro

AGA
Arg

GGA
Gly

GTA
val

GAT
Asp

GCT
Ala

GAA
Glu

TGG
Trp
S5

GGA
Gly

Lys

AARA
Lys

TCC
Ser

AAT
Asn
355
CTG
Leu

AAC
Asn

CAA
Gln

TAT
Tyr

AAT
Asn
420
AAC
Asn

GGA
Gly

TAT
Tyr

ACC
Thr

GCA
Ala
485
GCA
Ala

TGG
Trp

GCT
Ala

ACA
Thr

30
GTA
Val

ARA
Lys

GAT
Asp

TGG
Trp

GAA
Glu
330
TCA
Ser

TGT
Cys

T
Phe

AAT
Asn

TT
Ile
39%
GCC
Ala

ATT
Ile

ACT
Thr

GAT
Asp

AAA
Lys
4860
ARG
Lys

GTA
val

TAR
Xaa

AAA
Lys

ARA
Lys
CAT
His

GTA
val

AAT
Asn

Apgn1282

ATA
Ile
305
AAT
Asn

CAA
Gln

GGA
Gly

CARA
Gln

ARAT
Asn

GAT
Asp

ATA
lle

ccT
Pro

ACA
Thr

AGC
Ser
435
ATG
Met

GTA
val

GCA
Ala

ACA
Thr

AGC
Ser
500

GAA
Glu

GCa
Ala

GCC
Ala

TTG
Leu

RAC
Asn

AGA
Arg

AAC
Asn

TTT
Phe

GGG
Gly
345
GGG
Gly

AGT
Ser

AGT
ser

AAC
Asn

ccce
Pro
410
GGA
Gly

GAT
Asp

AGG
Arg

GTG
val

AAG
Lys
47%
CTA
Leu

TTC
Phe
501

CAA
Gln

ACT
Thr
320
CCA
Pro

GAC
ASp

GAA
Glu

ACT
Thr

ACT
Thr
385
ATG
Met

ATC
Ile

CTA
Leu

GCC
Ala

GAC
Asp
450
Lys

AGA
Arg

GGA
Gly

1503

GCA
Ala

TTA
Leu

AAT
Asn

CCA
Pro

TTT
Phe
360
TGG
Trp

ATT
Ile

TGG
Trp

AGA
Arg

CTG
Leu
425
ACC
Thr

AAT
Asn

ATT
Ile

AGA
Arg

GCT
Ala
490

CLONE C8.3

GCA
Ala

TAT
Tyr

20
TGT
Cys

GAA
Glu

ATG
Met

ACC
Thr

GAT
Asp

GTA
val

ART
Asn

GTA

Val
60

-17-

ACC
Thr

ACA
Thr

cce
Pro

35
GTA
val

GAA
Glu

CAT
His

ARG
Lys

RAAA
Lys
335
GAR
Glu

TTC
Phe

AAT
Asn

ACA
Thr

CAG
Gln
400
GGA
Gly

TTA
Leu

GARG
Glu

TGG
Trp

GAG
Glu
465
GTG
val

ATG
Met

ACT
Thr

GAG
Glu

ACA
Thr

ACA
Thr

CAG
Gln

TGT
Cys
310
AAG
Lys

ACA
Thr

ATT
Ile

TAC
Tyr

GAT
Asp
375
CTC
Leu

GAA
Glu

GAA
Glu

ACA
Thr

ACC
Thr
440
AGA
Arg

CCA
Pro

GTG
Val

TTC
Phe

CTA
Leu

GTA
val

GAC
Asp

GAA
Glu

ATG
Met

AAC
Asn

GTA
val

ATA
Ile

GTA
val
350
TGT
Cys

ACT
Thr

CCA
Pro

GTA
Val

ATT
Ile
415
AGA
Arg

TTC
Phe

AGT
Ser

TTA
Leu

CAG
Gln
480
CTT
Leu

Phe

CAT
His

25
cce
Pro

AAT
Asn

CAT
His

933

8972

1011

1050

1089

1128

1167

1206

1245

1284

1323

1362

1401

1440

1479

37

76

115

154

193

AP/P/99/01432
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AAG
Lys

[aladed
Pro

e
Fhe
192
ChA
Gin

OTA
Leu

ATT
Ile

ATA
lie

Aca
Bry
280
CoA
Pro

GAT

Asp
pgele
Trp
Gan

Glu

TCH
Sex

32%

GAT
Asp

GTA
Val

ART
Asn

ACC
The
105

Lvs

ARG

L
s
w

GTA
Val

AGT
Ser

CTA
val
170
GCT
Ala

ART

Asn

TGT
Cys

TG
Leu

ACA
Ay

235
GTG
Val

cee
Pro

GGG
Gly

ATA
Ile

GAA
Glu
300
RAAA
Lys

GCGA
Gly

Lvs

pe]
Leu

AAT
Asn

AARC
Rsn

GTG
Val

GTR
Val
14%
TGT
Cys

TCC
Ser

GGT 7

Gly

GGA
Gly

ACA
Thr
210
TTA
Lau

1
"3

CAG
Gin

Asn

A ATC

Ile

TTA
Leu

GAG
Glu

RAT
Asn

TGC
Cys
120
AAA
Lys

CAA
Gln

GAA
Glu

CTA
Leu
250
AAC
Asn

GCA
Ala

CAR
Gln

ACG
Thr

RAG
Lys
318
GAC
Asp

AGT
Ser

ACC
Thr

AAT
Asn

g5
TAT
Tyr

TCT
Ser

Lys

ATA
Ile

ACC
Thr
160
GAG
Glu

GCG
Ala

GGA
Gly

GGA
Gly

GGC
Gly
225
AAT
Asn

ART
Asn

AAC
Asn

TTC
Phe

GCA
Ala
290
TTA
Leu

AAT
Asn

CCA
Pro

TTA
Leu

T
CCh
Pro

GCT
Ala

[5{o)
Thr

TTC
Phe

GAR
Glu
13%

TS6
Trp

e
Leu

AAT

Asn

TTG
Leu
330
AAT
hsn

TAT

Tvr

GAT AAT

Asp

TCA
Ser

Foom
Lo

Ley

CCA
Pro
200
ATT
Ile

T
Ser

ATC
Ile

GhA
Glu

ACH
Thr
265
TAT
Tyr

CAT
His

AGA
Arg

ARA

’
wYS

GAA
Glu
330

Een

o
GTC
4

Val
ATT
I.e
175
TTA

e Leu

TGT
Tvs
AGA
Arg

oTA
Leu

ACA

TCT

AGH
g

ACA
Thr

76T

Cys

199 E#1
Gln
305
RCA
Thr

Ea A

Ile

GART
Asp

TGT
Cys

AAT
Asn

GGG
Gly

ATC
Ile

GCA
Bla

AGT

Ile

cce
Pro

AAG
Lys

Lys

CCA
Pro
218
GCA
Ala

ACA
Thr
280
AAC
Asn

ATH
Iie
ATA
Ile

GTA
Val

ChA
Gln

GTT
Val

ACC
Thr

ATG
Met

ACC
Thr
125
TTG
Leu

ACC
Thr

ACA
Thr

ATA
Ile

TGT
Cys
150
AAT
Asn

GTA
Val

GAA
Glu

AAT
Asn

GTG
val
28

AGT
Ser

GGA
Gly

cTT
Leu

GCT
Ala

GCC
Ala
320
ATG
Met

~18~

AGT
Ser

ACT
Thr

GAG
Glu
100
GAG
Glu

ACA

Thr

TTT
Phe

RAC
Asn

CAG
Gln
165
CAT
His

Lys

GTC
Val

GTA
Val

GAA
Glu
230
GCT
Ala

ATT
Ile

ATA
Ile

GAC
Asp

AGT
Ser
295
ATA
Ile

o
-4

Phe

CAC
His

CTa
Leu

TTA
Leu

AAT
Asn

AGA
Arg

AGC
Ser

TAT
Tyr
140
TAT
Tyr

GCcC
Ala

TAT
Tyr

GAT
Asp

AGC
Ser
205
TCA
Ser

GAG
Glu

AAA
Lys

AAT
Asn

AAT
Asn
270
ATA
Ile

AAA
Lys

AAA
Lys

AAT
Asn

AGT
Ser
33¢

AAG
Lys

AAT
Asn

GCT
Rla

GGT
Gly
115
TTA
Leu

ARA
Lys

RGG
Arg

TGT
Cys

TGT
Cys
180
ARG
Lys

ACA
Thr

ACT
Thr

ATA
Ile

cc
Thr
245
TGT
Cys

ATA
Iie

ATA
Ile

ACA
Thr

TTA
Leu
310
ARA
Lys

~
FOY

Phe

cCa
Pro

TGC
Cys

AAT

Asn

GAA
Glu

AGA
Arg

CcTT
Leu

CTG
Leu
155
ccha
Pro

GCC
Ala

ARG
Lys

TA
Vai

CAA
Gln
220
GTA
val

ATA
Ile

ACA
Thr

GGA
Gly

GGA
Gly
285
CAA
Gln

GAA
Glu

TCC
Ser

AAT
Asn

349

388

427

466

544

SE2

€22

661

700

739

778

2
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TGT
Cys

TTT

Phe

ACC
Thr

TGC
Cys

GGC
Gly
390
AGA
Arg

GAT
Asp

7T
Phe

AGT
Ser

TTA
Leu
455
CAR
Gln

CTT
Leu

TGT
Cys

AAT
Asn

AAC
Asn

TTT
Phe

GAG
Glu

65
TGT
Cys

ACT
Thr

AAT
Asn

GGa
Gly

AAT
Asn

GGG
Gly
365
AGA
Arg

Lys

TGT
Cys

GGT
Gly

AGA
Arg
430

Glu

GGA
Gly

AGA
Arg

GGG
Gly

GTA
val

GCA
Ala

GTT
val

CCA
Pro

40
AAC
Asn

GAT
Asp

GTA
val

AAT
Asn

ACC
Thr
105

GGG
Gly
340
AGT
Ser

AAT
Asn

ATA
Iie

GCA
Ala

TCA
Ser
405
GGA
Gly

CCT
Pro

TTA
Leu

GTR
val

GAA
Glu
470
TTC
Phe

CcCT
Pro

TCA
Ser

TGG
Trp

CAA
Gln

ATG
Met

ATA
Ile

ARAA
Lys

80
TTG
Leu

RAT
Asn

GAR
Glu

ACC
Thr

CGT
Arg

Lys
380
ATG
Met

TCA
Ser

AGT
Ser

GGA
Gly

TAT
Tyr
445
GCA
Ala

AAA
Lys

TTG
Leu

GTG
val

GAT
Asp

GCT
Ala
GAA
Glu

TGG
Trp

55
ATC
Ile

TTA
Leu

GAG
Glu

AAT
Asn

TTT
Phe

TGG
Trp
355
ACT
Thr

CAR
Gln

TAT
Tyr

AAT
Asn

AAC
Asn
420
GGA
Gly

ARA
Lys

cce
Pro

AGA
Arg

GGA
Gly

485 486

TGG
Trp

GCT
Ala

ACA
Thr
30

GTA
val

AAA
Lys

AGT
Ser

ACC
Thr

AAT
Asn

95
TAT
Tyr

TTC
Phe

AAT
Asn

GAA
Glu

ATC
Ile

GCC
Ala
395
ATT
Ile

ACC
Thr

GGA
Gly

TAT
Tyr

ACC
Thr
460
GCA
Ala

GAT
Asp

AAR
Lys

5
AAR
Lys

CAT
His

GTA
val

AAT
Asn

TTA
Leu

70
CCA
Pro

GCT
Ala

ACC
Thr

TAC
Tyr

TTA
Leu

GAG
Glu
370
ATA
Ile

ccT
Pro

ACA
Thr

GGT
GCly

GAT
AsSp
435
AAA
Lys

CAG
Gln

GTG
val

TGT
Cys
345
ACA
Thr

TTA
Leu

AAC
Asn

cce
Pro

GGG
Gly
410
GAC
Asp

ATG
Met

GTA
Val

GCA
Ala

GGG
Gly
475

AA 1461

GAA
Glu

GCA
Ala

GCC
Ala

TTG
Leu

RAC
Asn

TGG
Trp

CTC
Leu

AART
Asn

TTG
Leu
110

AAT
Asn

CAA
Gln

AAT
Asn

TTG
Leu
385
ATC
Ile

CTA
Leu

AAC
Asn

AGG
Arg

GTA
val
450
ARG
Lys

ATA
Ile

ACA
Thr

cceG
Pro
360
ATT
Ile

TGG
Trp

AGA
Arg

CTA
Leu

AGG
Arg
425
GAC
Asp

AGA
Arg

AGA
Arg

GGA
Gly

CLONE CB.6

GCA
Ala

TAT
Tyr

20
TGT
cys

GAA
Glu

ATG
Met

GAT
Asp

TGT
Cys

85
AAT
Asn

GGG
Gly

ACC
Thr

GAT
Asp

GTA
Val

AAT
Asn

GTA
val

60
CAA
Gln

GTT
val

ACC
Thr

ATG
Met

—19_

ACC
Thr

ACA
Thr

cce
Pro
35

GTA
val

GAA
Glu

AGT
Ser

ACT
Thr

GAG
Glu
100
GAG
Glu

ACA
Thr

TTT
Phe

ACA
Thr

CAG
Gln

GGA
Gly
400
TTA
Leu

ACT
Thr

AAT
Asn

ATT
Ile

AGA
Arg
465
GCT
Ala

ACT
Thr

GAG
Glu

ACA
Thr

ACA
Thr

CAG
Gln

CTA
Leu

TTA
Leu

ARAT
Asn

AGA
Arg

AAA
Lys

AGT
ser

cTC
Leu
375
GAAR
Glu

CAA
Gln

ACA
Thr

GAG
Glu

TGG
Trp
440
GAA
Glu

GTG
val

ATG
Met

CTA
Leu

GTA
val

GAC
Asp

GAA
Glu

ATG
Met

AAG
Lys

AAT
Asn

GCT
Ala

GGT
Gly
115

AP 01282

H

CTG
Leu
350
AAT
Asn

CCA
Pro

GTA
val

ATT

Ile

AGA
Arg
415
ACC
Thr

AGA
Arg

CCA
Pro

GTG
val

TTC
Phe
480

TTT
Phe

CAT
His

25
cce
Pro

AAT
Asn

CAT
His
CCA
Pro

TGC
Cys

AART
Asn

GAA
Glu

1081

1080

1129

1168

1207

1246

1285

1324

1363

1402

144}

37

76

115

154

i93

232

271

310

349

32

\
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HGA
Arg

GAY
Asp
130
GAT
Rsp

ATA
Ile

el
e

Lys

[ ed
Pro
ks daa ¥l
o b e
Phe
193
,

C

Gln

CTA
Leu
o
T

Iie

TChA
Ser
323
TGT
Cys

™Y
Phe
ATC

Thr

TGC
Cyse

GTh
val 3

70
GCT
Ala

AAT
Asn

. TGT

Cys

CTG

%
n
[

»

[ RS

o v} Lo Q)

= L3 g

[ ades
Pro

GGG
Gly

B4

&ThR
ile

G
Glu
300

Lys
GGh
Gly

GGA

ART
Asn

GGG
Gly
365
AGA
Arg

AAR
Lys

-
EARS

Phe

T TGC

Cys
220
Lvs

4

~

Gln

AAT
aAsn

TT

Phe

TT?
Phe
i85
ACA
Thr

CAT
His

AAT
Asn

GAA
Glu

CTA
Leu
250
AAC
Asn

GCA
Ala

CAA

. Gin

ACG
Thr

AAG
Lys
31s
GAC
Asp

GGA
Gly

ACC
Thr

CGT
Arg

.
Lvs

180

TCT
Ser

Lys

ATA
Ile

ACC
Thr
i60
GAG

lu

GCG
Rla

GGA
Gly

GGA
Gly

GGC
Gly
225
AAT
Asn

AAT
Asn

ARC
Asn

TTC
Phe

GTA
Ala
290
TTA
Leu

AAT
Asn

cca
Pro

TT7T
Phe

TGG
Trp
355
ACT

Thr G

CAA
Gln

TCA

CCRr
Pro

ATT
Ile

CCA
Pro
200
ATT
Ile

AGT

Ser I

T
Ile

GAA -

Glu

ACH
Thr
265
TAT
Tyr

CAT
His

AGA
Arg

Lys

GAA
Glu
330
e
Phe

AART
Asn

ATC
Ile

o3

RGA
Ay

ATH
Thar

Cys

CAG
Gin
308
ACH

Thr

GCA
Ala

AGT
Ser

» ATT

lle

cee
Pro

lys

ARA
Lys

CCh
Pro
218
GCA
Ala

GAC

C ACC

e Thr

X

128

-~
TT

Leu

ACC
Thr

ACA
Thr

ATA
Ile

TGT
Cys
190
AAT
Asn

GTA
Val

GAR
Glu

AAT
Asn

GTG

GGA

CTT
Leu

GCT
Ala

GCC
Ala
320
ATG
Met

AGT
Ser

CAA
Gln

AAT
Asn

TTG

Leu
i8s

-20~-

ACA
Thr

TTT
Phe

AAC
Asn

CAG
Gln
165
CAT
His

Lys

GTC
Val

GTA
Val

GAaA
Glu
230
GCT
Ala

T
Ile

ATA
Ile

GAC
Asp

AGT
Ser
295
ATA
Ile

TTT
Phe

CAC
His

ACG
Thr

CCG
Pro
360
ATT
Ile

TGG
Trp

AGC
Ser

TAT
Tyr
140
TAT
Tyr

GCC
Ala

TAT
Tyr

GAT
Asp

AGG
Arg
205
TCA
Ser

GAG
Glu

Lys

AART
Asn

AAT
Asn
270
ATA
Ile

AAA
Lys

AAA
Lys

AAT
Asn

AGT
Ser
33s
AGA
Arg

T
Phe

ACA
Thr

CAG
Gln

oo
44

Leu

AAA
Lys

AGG
Arg

TGT
Cys

TGT
Cvs
180
AAG
Lys

RCA
Thr

ACT
Thr

ACC
Thr
245
TGT

Cys

TA
Ile

ATA
le

ACA
Thr

TTA
Leu
310
AAA
Lys

7T
Phe

AAA
Lys

AGT
Ser

CTC
Leu
37%
GAk
Glu

AGA
Arg

CTT
Leu

CTG
Leu
158
CChA
Pro

GCC
Ala

AAG
Lys

GTA
Val

CAA
Gin
220
GTa
Val

ATA
Ile

ACA
Thr

GGA
Gly

GGA
Gly
285
CARA
Gln

GAA
Glu

TCC
Ser

AAT
Asn

CTG
Leu
350
ART
Asn

CCA
Pro

GTA
vVal

a2
[¢e]
o

622

661

700

1030

1129

1168

AP/P/09 /01432
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GGC
Gly
390
AGA
Arg

GAT
Asp

TTT
Phe

AGT
Ser

TTA
Leu
455
CAR
Gln

CTT
Leu

CTA
Leu

Lys

GAT
ASp

GAA
Glu

ATG
Met

65
RAAG
Lys

AAT
Asn

AGT
Ser

AAG
Lys

AGC
Ser
130
TAT
Tyr

Lys

TGT
Cys

GGT
Gly

AGA
Arg
430
GAA
Glu

GGA
Gly

AGA
Arg

AGG
Arg

CTC
Leu

TTT
Phe

CAT
His

cce
Pro

40
AAT
Asn

CAT
His

CCA
Pro

TGC
Cys

AGT
Ser
105
GGG
Gly

ATA
Ile

AGA
Arg

GCA
Ala

TCA
Ser
405
GGR
Gly

CcCT
Pro

TTRA
Leu

GTA
val

GAA
Glu
470

TTC

Phe

GAG
Glu

TGT
Cys

AAT
Asn

AAC
Asn

TTT
Phe

GAA
Glu

TGT
cys

80
ACT
Thr

GCC
Ala

GAA
Glu

AGA
Arg

CTT
Leu
145

ATG
Met

TCA
Ser

AGT
Ser

GGG
Gly

TAT
Tyr
445
GCaA
Ala

AAA
Lys

TTA
Leu

GTA
val

GCA
Ala

GTT
val

CCA
Pro

AAC
Asn

55
GAT
Asp

GTA
val

GAT
Asp

ACT
Thr

ATG
Met
120
GAT
Asp

GAT
Asp

TAT
Tyr

AAT
Asn

AARC
Asn
420
GGA
Gly

Lys

ccc
Pro

AGA
Arg

GGA
Gly
485

cCcT
Pro

TCA
Ser

TGG
Trp

30
CAA
Gln

ATG
Met

ATA
Ile
Lys

GAT
Asp

ACC
Thr
Lys

AAG
Lys

GTA
val

GCC
ala
395
ATT

Ile

ACC
Thr

GGA
Gly

TAT
Tyr

ACC
Thr
460
GCA
Ala

GAT
Asp

GTA
Val

GAT
Asp

GCC
Ala

GAA
Glu

TGG
Trp

ATC
Ile

70
TTA
Leu

TTA
Leu

AAT
Asn

AGA
Arg

ATT
Ile
135
GTA
val

APG01282

CCT
Pro

ACA
Thr

GT
Ser

GAT
Asp
435

Lys

CAG
Gln

GTG
Val

Lys

TGG
Trp

GCT
Ala

ACA
Thr

GTA
val

45
AAA
Lys

AGT
Ser

ACC
Thr

GGG
Gly

AGT
Ser
110
TGC
Cys

ARG
Lys

CCA
Pro

ccC
Pro

GGG
Gly
410
GAC
Asp

ATG
Met

GTA
val

GCA
Ala

GGG
Gly
475
GCT
Ala

ATC
Ile

CTA
Leu

RAC
Asn

AGG
Arg

GTA
val
450
AAG
Lys

ATA
Ile

TCT
ser

AGA
Arg

CTA
Leu

CAG
Gln
425
GAC
Asp

AGA
Arg

AGA
Arg

GGA
Gly

AGA
Arg
490

CLONE C15.2

AAA
Lys

AARA
Lys

20
CAC
His

GTA
vVal

AAT
Asn

TTA
Leu

cca
Pro

BS
AAT
Asn

AGT
Ser

TCT
Ser

AARA
Lys

ATA
Ile

GAA
Glu

GCA
Ala

GCC
Ala

TTG
Leu

AAC
Asn

60
TGG
Trp

CTC
Leu

GCT
Ala

AGT
Ser

TTC
Phe
125
GAR
Glu

GAT
Asp

150

-21-

GCA
Ala

TAT
Tyr

TGT
Cys

35
GGA
Gly

ATG
Met

GAT
Asp

TGT
Cys

ACT
Thr
100
TGG
Trp

AAT
Asn

CAT
His

AAT
Asn

GGA
Gly
400
TTA
Leu

ACT
Thr

ARG
Lys

ATT
Ile

AGA
Arg
465
GCT
Ala

GTC
val
491

ACT
Thr

10
AAT
Asn

GTA
val

AART
Asn

GTA
val

CAA
Gln

GTT
val

AAT
Asn

GARA
Glu

ATC
Ile

GCA
Ala
140
GAT
Asp

CAA
Gln

AGG
Arg

GAG
Glu

TGG
Trp
440
GAA
Glu

GTG
val

ATG
Met

1474

ACC
Thr

ACA
Thr

cCccC
Pro

GTG
val

50
GAA
Glu

AGT
Ser

ACT
Thr

ACC
Thr

GAA
Glu
115
ACC
Thr

CTT
Leu

AAT
Asn

ATT
Ile

AGA
Arg
415
ACC
Thr

AGA
Arg

CCA
Pro

GTG
val

TTC
Phe
480

ACT
Thr

GAG
Glu

25
ACA
Thr

ACA
Thr

CAR
Gln

CTA
Leu

TTA
Leu

S0
BAT
Asn

ATG
Met

ACA
Thr

TTC
Phe

ACC
Thr
155

1207

1246

1285

1324

1363

1402

1441

36

75

114

183

192

231

270

309

348

387

426

465

AP/P/99/01432
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AGT
Ser

TCA
Ser

GARG

Glu
23%

Lys

ART

Asn

CRT
His

e R
e 3
e

[

T AGA

Arg
36e

Lvs

ACA
Thr

~
Ile
TAC
Tyr

7
Val
388
GGA
Gly

arT
Iie
GCC

Ala

GAT
Asp

ATA
Ile

coT
Pro
40%
ACA

> Thr

TTG
Leu

CCA
Pro

GoC
Ala
185
ACG
Thr

GTA
Val

CAA
Gln

ATA
Ile

ATT
Iie
250
ACA
Thr

GGa
Gly

GGA
Gly

ChAA
Gln

AGA
Arg
315
GTC

- Val

ATG
HMet

T AAC

Asn

Lys

GAA
Glu
380
AAC
Asn

cece
Pro

GGG
Gly

AGA
Arg

CCa
Pro

GAT
Asp
290
TGG
Trp

GAR
Glu

TTT
Phe

CAC
His

ACA
Thr
355
GGG
Gly

RAT
Asn

ATG
Mex

ATC
Ile

TG
Leu
420

AAT

Asn

3¢
AGT
Ser

A

The

TTG
Leu

ATC
Ile

TGG
Trp
388
AGT
Ser

CTA ©T

Leu

57 RAT

TGA

rr
Phe

G
Alia
ART
Asn
AT0

TA

Tle L

ChG
Gln

Asn

GCh
Ala
280
CAA

Gln

ACT
Thr

AGA
Arg

TCC
Ser

AAT
Asn
345
oTG
Leu

CARA

410
ACA
Thr

ACC
Thr

GAG
Glu

GCG
Ala
190
GGA
Gly

GGA
Gly

GGC
Gly

AAT
Asn

AAC
Asn

AAT
Asn

TTT
Phe

GCA
Ala

TTA
Leu

ARA
Lys
320
TCA
Ser

TGT
Cys

TTT
Phe

ACT
Thr

CCA
Pro
3Bs
GT

Val

ATT
Ile

AGA
Arg

-22_

TCA
Ser
1635
CCA
Pro

ATT
Ile

CCA
Pro

ATT

Ile

AGT
Ser

GTC
vVal

ATT

Ile ;

CTA
Leu

TGT
Cys
205
AGG
Arg

CTA
Leu

230

ATC
Ile

GAA
Glu

ACA
Thr

TT

Phe

CAC
His
295
GGA
Gly

CAA
Gln

GGA
Gly

GGA
Gly

AART
Asn
360
GAA
Glu

TGT
cys

GGA
Gly

RGA
Arg

GAT
Asp
425

ACA
Thr

TCT
Ser

AGA
arg
270
GCa
Ala

TGT
Cys

RAG
Lys

TTT
Phe

GGG
Gly
335
GGG
Gly

AGT
Ser

GGA
Gly

AGA
Arg

ARA
lys
400
TGT
Cys

GGT
Gly

ATT
Ile

[scaied

GCA
Ala

GAC
ASp
245
GTA
val

kARA
Lys

ACA
Thr

AAC
Asn

ATA
Ile
310
GGA
Gly

7

GAC
Asp

GAA
Glu

ACC
Thr

AAT
Asn
375
ATA
Ile

GCa
Ala

TCA
Ser

GGT

1
Gl

ACA
Thr

ATA
Ile

TGT
Cys

AAT
Asn

GTA
val
220
GAA
Glu

AAT
Asn

GTA
val

AGT !

Ser

GGA
Gly
285

von
CcTT

Leu

GTC
Val

GAA
Glu

[ofated
Pro

TTT
Phe
350
TGGC
Trp

AGC
Ser

AAA
Lys

ATG
Met

TCA
Ser
415
RGT
Ser

542

582

777

933

(]
-3
%]

1011

1080

1089

AP/P/99/01432
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APG01282

AAG AAC GAG AGC ATC ACC ACC GAG GTC TTC AGA CCT GGA 1323
Lys Asn Glu Ser Ile Thr Thr Glu Val Phe Arg Pro Gly .

430 435 440
GGA GGA GAT ATG AGG GAC ART TGG AGA AGT GAA TTA TAT 1362
Gly Gly Asp Met Arg Asp Asn Trp Arg Ser Glu Leu Tyr

445 450
AAA TAT AAA GTA GTA AAA ATT GAA CCA TTA GGA GTA GCG 1401
Lys Tyr Lys Val val Lys Ile Glu Pro Leu Gly val Ala
455 460 465
CCC ACC AAG GCA AAG AGA AGA GTG GTG CAG AGA GAA AAA 1440
Pro Thr Lvs Ala Lys Arg Arg Val val Gln Arg Glu Lys
470 475 480
AGA GCA GTG GGA ACA ATA GGA GCT ATG TTC CTT GGG TTC 1479
Arg Ala Val Gly Thr Ile Gly Ala Met Phe Leu Gly Phe
485 490

TTG GGA GCA TAA AGC TTC TAG AGT CGA CCT GCA 1512
Leu Gly Ala Xaa Ser Phe Xaa Ser Arg Pro Ala

495 500 504

LONE €15.3
CTC GAG GTA CCT GTG TGG AAA GAA GCA ACT ACC ACT 36
Leu Glu Val Pro Val Trp Lys Glu Ala Thr Thr Thr
1 S 10
CTA TTT TGCT GCA TCA GAT GCT AAR GCA TAT AAT ACA GAG 75
Leu Phe Cys Ala Ser Asp Ala Lys Ala Tyr Asn Thr Glu
15 20 25
AAA CAT AAT GTT TGG GCC ACA CAC GCC TGT GTA CCC ACA 114
Lys His Asn Val Trp Ala Thr His Ala Cys val Pro Thr
30 35
GAT CCC AAC CCA CAA GAA GTA GTA TTG GGA AAT GTG ACA 153
Asp Pro Asn Pro Gln Glu Val Val Leu Gly Asn Val Thr
40 45 50
GAA AAT TTT AAC ATG TGG AAA AAT AAC ATG GTA GAA CAA 192
Glu Asn Phe Asn Met Trp Lys Asn Asn Met Val Glu Gln
55 60
ATG CAT GAA GAT ATA ATC AGT TTA TGG GAT CAA AGT CTA 231
Met His Glu Asp Ile Ile Ser Leu Trp Asp Gln Ser Leu
65 70 75
AAG CCA TGT GTA AAA TTA ACC CCA CTC TGT GTT ACT TTA 270
Lys Pro Cys Val Lys Leu Thr Pro Leu Cys val Thr Leu
8¢ 85 90
AAT TGC ACT GAT GAT TTA GGG AAT GCT ACT AAT ACC AAT 209
Asn Cys Thr Asp Asp Leu Gly Asn Ala Thr Asn Thr Asn
95 100
AGC AGT GCC ACT ACC AAT AGT AGT AGT TGG GAA GAA ATG 348
Ser Ser Ala Thr Thr Asn Ser Ser Ser Trp Glu Glu Met
105 . 110 115
AAG GGG GAA ATG AAA AGG TGC TCT TTC AAT ATC ACC ACA 387
Lys Gly Glu Met Lys Arg Cys Ser Phe Asn Ile Thr Thr
120 128
AGC ATA AGA GAT AAG ATT AAG AAA GAA CAT GCA CTT TTC 426
Ser Ile Arg Asp Lys Ile Lys Lys Glu His Ala Leu Phe
130 135 140
TAT AGA CTT GAT GTA GTA CCA ATA GAT AAT GAT AAT ACC 455
Tyr Arg Leu Asp val Val Pro Ile Asp Asn Asp Asn Thr
145 150 1585
ACA TAT AGG TTG ATA AAT TGT AAT ACC TCA GTC ATT ACA 504
Thr Tyr Arg Leu Ile Asn Cys Asn Thr Ser Val Ile Thr
160 165
CAG GCC TGT CCA AAG GTA TCA TTT GAG CCA ATT CCC ATA 543
Gln Ala Cys Pro Lys Val Ser Phe Glu Pro Ile Pro lle
170 175 180
CAT TTT TGT GCC CCG GCT GGT TTT GCG ATT CTA AAG TGT 582
His Phe Cys Ala Pro Ala Gly Phe Ala Ile Leu Lys Cys
185 190

-23-
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RAT

1 A&n

C AGT

Ser

GCC
hAla

T ATT

Ile
AAC
Asn
43G
Gly

TAT
Tyr

GGA 3
4

RAG
Lys

O

Ak R4
S e
43 ON P

BCG
Thr

ATT
Ile

250

© ACA

Thr

GGA
Gly

GGA

: Gly

CAR
Gln

AGA
Arg
315
GTC
val

ATG
Met

T AAC

Asn

AAA

- Lys

GAA
Glu
380
AAC
A§n

cce
Pro

GGG
Gly
AGC
Ser

ATG
Met
445
GT

Val

TTC G
Phe
CAR TGU ACA
Gln Cys Tnr
CTG CTC Tra
Leu Leu Leu
225
ETT
Ile
ATA
Ile
AGA TOC Ak
Argc Ser Azn
265
CCA GGG BT
Pro Gly Ser
GAT ATA AGA
Asp Ile Arg
290
TGG AAT &AL
Trp 2
GAA ChAk TTT
Glu Gin #he
TTT RARYT oG
Phe Asn Arg
336
CAC AGT T7T7T
His Ser Phe
ACA ACA 4CA
Thr Thr &la
358
GGG TTG Ap7T
Gly Leu Asn
370
AAT ATC ATA
Asn Iie lls
ATC TGS CAS
Met Trp Gin
48
ATC AGT o
Ile Ser
CTG CTaA CTA
Leu Leu Lewu
320
ATC ACZ a0C
Ile Thr Thr
£33
AGG GADZ maT
Arg Asp Bsn
GTA AAA 1TT
Val Lys
460

ARA
Lys

CAT
His
215
AAT
Asn

<1 GGC
Gly

CTA
Leu

GGA
Gly

GGA
Gly

GCA
Ala

TTA
Leu

AAA
Lys
320
TCA
Ser

TGT
Cys

TTT
Phe

ACT
Thr

CCA
Pro
a8s
GTA
Val

ATT
Ile

AGA
Arg

GTC
Val

AGA
Arg
450
CCh
Pro

Glu

ACA
Thr

TT
Phe

CAC
His
295

GGA
Gly

CAA
Gln

GGA
Gly

GGA
Gly

BAT
RAsn
360
GAAR
Glu

TGT
Cys

GGA
Cly

AGA
Arg

GAT
Asp
42%
TTC
Phe

AGT
Ser

TTA
Leu

TGT
Cys
205
AGG
Arg

CTA
Leu

ACA
Thr

TCT
Ser

AGA
Arg
270
GCA
Ala

TGT
Cys

ARG
Lys

Phe

GGG
Gly
33s
GGG
Gly

AGT
Ser

GGA
Gly

AGA
Arg

AAA
Lys
400
TGT
Cys

GGT
Gly

AGA
Arg

GAA
Glu

GGA
Gly
465

hAA
Lys

CCA
Pro

GCA
Ala

GAC
Asp
245
GTA
Val

AAR
Lys

ACA
Thr

AAC
Asn

ATA
Ile
310
GGA
Gly

GAC
Asp

GAA
Glu

ACC
Thr

AAT
Asn

GTA
val
220
GAA
Glu

AAT
Asn

GTA
Val

AGT
Ser

GGA
Gly
285
cTT
Leu

GTC
Val

GRA
Glu

TTT
Phe
350
TGG
Trp

AGC
Ser

AAA
Lys

ATG
Met

TCA
Ser
415
AGT
Ser

GGA
Gly

TAT
Tyr

GCG
Ala

660

738

572

1011

1050

1083

1128

1206
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cce
Pro

AGA
Arg

TTA
Leu

TAT
TYyr

AAG
Lys

ATT
Ile
130
GCA
Ala

ACA
Thr

ACA
Thr

ATA
Ile

TGT
Cys
195
AAT
Asn

GTA
Val

ACC
Thr

GCA
Ala

GGA
Gly
495

GAA
Glu

ACC
Thr

ACA
Thr

ccce
Pro
40
TG
val

GARA
Glu

AGC
Ser

ACT
Thr

AAG
Lys
105
ATG
Met

ACC
Thr

CTT
Leu

AGC
Ser

CAG
Gln
170
CAT
His

AAT
Asn

GTC
val

GTA
val

ARG
Lys
470

TG
val

GCA
Ala

TTC
Phe

ACT
Thr

15
GAG
Glu

ACA

Thr

ACA
Thr

CARA
Gln

TTA
Leu

TTA
Leu

AAT
Asn

GAG
Glu

ACA

Thr

TTC
Phe
145
TAT
Tyr

GCC
Ala

TAT
Tyr

GAT
Asp

RGC
Ser
210
TCA
Ser

GCA
Ala

GGA
Gly

TAA
Xaa

GGA
Gly

CTA
Leu

GTA
val

GAC
Asp

GARA
Glu

ATG
Met

AAG
Lys

AAT
Asn

GCT
Ala

AGA
Arg
120
AGC
Ser

TAT
Tyr

ACA
Thr

TGT
cys

TGT
Cys
185
ARG
Lys

ACA
Thr

ACT
Thr

AAG
Lys

ACA
Thr
485
AGC
Ser

TCC
Ser

TTC
Phe

CAT
His

CCT
Pro

AAT
Asn

CAT
His

CCA
Pro

TGC
Cys

ACT
Thr

GGA
Gly

ATA
Ile

AAR
Lys

TTG
Leu
160
CCA
Pro

GCT
Ala

AAG
Lys

GTA
val

CAA
Gln
22%

AGA
Arg

ATA
Ile

TTC
Phe

GGG
Gly

TGT
Cys

AAT
Asn

AGT
Ser

TTT
Phe

GAG
Glu

TGT
Cys

AGT
Ser

GAT
Asp

GAR
Glu

Lys
135
CTT
Leu

ATA
Ile

AAG
Lys

CCG
Pro

TTC
Phe
200
CAA
Gln

CTG
Leu

AP(iNn1282

AGA
Arg

GGA
Gly

TAG
Xaa
500

GTA
val

GCA
Ala

GTT
Val

CCA
Pro

45
AAC
Asn

GAT
Asp

GTA
Val

GAT
Asp

ACC
Thr
110
ATA
Ile

AAT
Asn

GAT
Asp

AGT
Ser

GTA
val
175
GCT
Ala

AGT
Ser

TGT
Cys

CTG
Leu

G7TG
val
475
GCT
Ala

GTG
val

ATG
Met

A 1501

CLONE C7.2

CCcT
Pro

TCA
Ser

20
TGG
Trp

CAA
Gln

ATG
Met

ATA
Ile

ARR
Lys

8s
TAT
Tyr

ACT
Thr

AAA
Lys

AAG
Lys

ATA
Ile
150
TGT
Cys

TCC
Ser

GGT
Gly

GGA
Gly

ACA
Thr
215
TTA
Leu

GTG
val

GAT
Asp

GCC
Ala

GAA
Glu

TGG
Trp

60
ATT
Ile

TTA
Leu

AGG
Arg

AGT
Ser

AARC
Asn
125
ATG
Met

GTA
val

AAC
Asn

TTT
Phe

TTT
Phe
190
ARA
Lys

CAT
His

AAT
Asn

-25-

CAG
Gln

TTC
Phe

TGG
Trp

GCT
Ala

ACA
Thr

35
GTA
val

AAA
Lys

AGT
Ser

ACC
Thr

AAT
Asn
100
AGT
Ser

TGC
Cys

CAG
Gln

cCca
Pro

ACC
Thr
165
GAA
Glu

GCG
Ala

GGA
Gly

GGA
Gly

GGC
Gly
230

AGA
Arg

CTT
Leu

ARG
Lys

10
AGA
Arg

CAT
His

GTT
val

AAT
Asn

TTA
Leu

CCA
Pro

GCT
Ala

AAC
Asn

TCT
Ser

AAA
Lys
140
ATA
Ile

TCA
Ser

CCA
Pro

ATT
Ile

GAA
Glu
205
ATT
Ile

AGT
Ser

GAA
Glu

GGG
Gly

GAA
Glu

GCa
Ala

GCC
Ala

TTG
Leu

AAC
Asn

TGG
Trp

CTC
Leu

ACT
Thr

GAG
Glu
115
TT

Phe

GAA
Glu

GAT
Asp

GTC
vVal

ACT
Thr
180
CTA
Leu

TGT
Cys

AGG
Arg

CTA
Leu

AAA
Lys
480
TTC
Phe

GCA
Ala

TAT
Tyr

25
TGT
Cys

GAA
Glu

ATG
Met

GAT
Asp

TGT
Cys

GAT
ASp

GGA
Gly

-
i

Asn

TAT
Tyr

AAT
Asn
155
ATT
Ile

cce
Pro

AAG
Lys

AAR
Lys

CCA
Pro
220
GCA
Ala

1440

2478

38

77

233

272

311

350

g9

428

467

506

545

584

623

662

7C1

AP/P/99/01432
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n o
e ¥

T
Gaw

BRAT
ASn

SRA
Gliu
60
GGT

Gly

GGA
Gly

&TT

AT
ile

GAk
Glu
238

cr

Thr

Ile

GAA
Glu

AGT

Ser

T AAC
& Asn

T AAT

Asn

> AGC

Ser
430
ATG
HMet

GTA
Val

ivs

CTG
Leu
TT

Phe
cTC

Leu
380

» GAR

Glu

CAA

. Gln

ACH
Thr

ACT
Thr

GTA
Val

ATA

-
+a€

ATA
Ile

GGA

Gly

GGA
Gly
290

Lys

Lys

Tca
Ser

TGT

Cys

TTT
Phe
385
ACT
Thr

cChA
Pro

GTA
Val

ATA
Ile

AGG
Arg
420
ACT
Thr

- AAT

Asn

ATT
Ile

AGA
Arg

GGA
Gly
485
TAG
Xaa

el
Tr

GAR
Glu

TCT GAC
<

GGG AGA
Gly Arg

280
ATA AGA

ile Ar

A5T AAC
Asn Asn

ABA TRT
nvas Tyr

G55 GAC
Slv Asp

T GAG
s Glu

348
GT ACT

Thr

GGG TCA
Ser

AEGA ATA
hrg Ile

ARK GCA
Lys Ala

Go TCA

GOT GET

r Asp

CcTG
Leu
255
AAT
Asn

GCA
Ala

AAG
Lys

ACT
Thr

AAT
Asn
220
CCA
Pro

TTT
Phe

TGG
Trp

AAT
Asn

AAR
Lys
385
ATG
Met

TCA
Ser

AAC
Asn

AGA
Arg

GAA
Glu
450
GGA
Gly

AGA
Arg

CcTT
Leu

AGA
Arg

-2 G-

AAT
Asn

ARA
Lys

AAT
Asn

TGG
Trp

GCA
Ala
298
TTA
Leu

ACA
Thr

GAA
Clu

TTC
Phe

AAT
Asn

GAA
Glu

Cahn
Gln

TAT
Tyr

AAC
Asn

GAG
Glu
425
CCG
Pro

Leu

GTA
val

GRA
Glu

GGG
Gly
490
GGA

~
(€1

GAR
Giu

ACR
Thr
270
TAT
Tyr

TAT
Tyr

ATA
Ile

ACA
Thr

ATT
Ile
338
TAC
Tyr

TTA
Leu

ACT
Thr

ATT

GCC
Ala
400
ATT
Ile

AAC
Asn

GGA
Gly

TAT
Tyr

Geca
Ala

RAA
Lys

TTC
Phe

TCC
Ser
504

ATR
Ile
245
TCT

Ser

AGA
Arg

GCA
Ala

TGT
Cys

CAG
Gln
310
ATA
Ile

rim
i

val

TGT
Cys

AAT
Asn

GAAR
Glu
37s
ATA
Ile

cQT
Pro

ACA
Thr

ART
Asn

GGA
Gly
440
ARA
Lys

cce
Pro

AGA
Arg

TTA
Leu

GAC
Asp

GTA
Val

ARA
Lvs

ACA
Thr

AAC
Asn

ATA
Ile

AGC
Ser

ACG
Thr

GAT
Asp
350
GGT
Gly

GGC
Gly

AAC
Asn

cce
Pro

GGG
Gly
415
AAT
Asn

GGA
Gly

TAT
Tyr

ACC
Thr

GCA
Ala
480
GGA
Gly

1013

1082

1091

1325

1364

32

<
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TGT
cys

ART
Asn

AGT
Ser

TTT
Phe

GAG
Glu

TGT
cys

AGT
Ser

GAT
Asp

GAA
Glu

Lys
130
CTT
Leu

ATA
Ile

ARG
Lys

cCcG
Pro

TTC
Phe
195
CAA
Gln

CTG
Leu

ATT
Ile

ATA
Ile

RGA
Arg
260

GTA
val

GCA
Ala

GTT
val

CCA
Pro

40
AAT
Asn

GAT
Asp

GTA
val

GAT
Asp

ACC
Thr
105
ATA
Ile

AAT
Asn

AAT
Asn

AGT
Ser

GTA
val
170
GCT
Ala

AGT
Ser

TGT
cys

CTG
Leu

AGA
Arg
235
GTA
val

cccC
Pro

CCT
Pro

TCA
Ser

TGG
Trp

CAR
Gln

ATG
Met

ATA
Ile

AAA
Lys

TAT
Tyr

ACT
Thr

ARA
Lys

RAG
Lys

ATA
Ile
145
TGT
Cys

TCC.

Ser

GGT
Gly

GGA
Gly

ACA
Thr
210
TTA
Leu

TCT
Ser

CAG
Gln

AAC
Asn

GTG
val

GAT
Asp

GCC
Ala

GAA
Glu

TGG
Trp

ATT
Ile

TTA
Leu

AGG
Arg

AGT
Ser

AAC
Asn
120
AT

Met

GTA
val

ARC
Asn

TTT
Phe

TTT
Phe
185

Lys

CAT
His

AAT
Asn

GAC
Asp

CcTG
Leu
250
AAT
Asn

TGG
Trp

GCT
Ala

ACA
Thr

GTA
val

Lys

AGT
Ser

ACC
Thr

AAT
Asn

g5
AGT
Ser

TGC
Cys

CAG
Gln

cca
Pro

ACC
Thr
160
GAA
Glu

GCG
Ala

GGA
Gly

GGA
Gly

GGC
Gly
225

Asn

Lys

AAT
Asn

AAG
Lys

AGA
Arg

CAT
His

TTT
Phe

AAT
Asn

TTA
Leu

CCA
Pro

GCT
Ala

AAC
Asn

TCT
Ser

ARA
Lys
135
ATA
Ile

TCA
Ser

CCA
Pro

ATT
Ile

GAA
Glu
200
ATT
Ile

AGT
Ser

TTC
Phe

GAA
Glu

GCA
Ala

ACT
Thr

GAG
Glu
110
TTC
Phe

GAA
Glu

GAT
Asp

GTC
val

ATT
Ile
175
CTA
Leu

TGT
Cys

AGG
Arg

CTA
Leu

ACA
Thr
240
TCT
Ser

AGA
Arg

APG01282

CLONE €7.10

GCA
Ala

TAT
Tyr

20
TGT
Cys

GGA
Gly

ATG
Met

GAT
Asp

TGT
Cys

85
GAT
Asp

GGA
Gly

AAT
Asn

TAT
Tyr

AAT
Asn
150
ATT
Ile

cce
Pro

AAG
Lys

AAA
Lys

CCA
Pro
215
GCA
Ala

GAC
Asp

GTA
val

ARA
Lys

ACC
Thr

GAC
Asp

GTA
Val

AAT
Asn

GTA
Val

60
CaA
Gln

GTT
val

TAT
Tyr

AAG
Lys

ATC
Ile
125
GCA
Ala

ACA
Thr

ACA
Thr

ATA
Ile

TGT
Cys
190
AAT
Asn

GTA
Val

GAA
Glu

AAT
Asn

GAA
Glu
255
GGT
Gly

-27_

ACC
Thr

ACA
Thr

cccec
Pro

35
GTG
Val

GAA
Glu

AGC
Ser

ACT
Thr

AAG
Lys
100
ATG
Met

ACC
Thr

CTT
Leu

AGC
Ser

CAG
Gln
165
CAT
His

BAT
Asn

GTC
val

GTA
val

GAA
Glu
230
ACT
Thr

ATT
Ile

ATA
Ile

ACT
Thr

GAG
Glu

ACA
Thr

RCA
Thr

CAR
Gln

TTA
Leu

TTA
Leu

AAT
Asn

GAG
Glu

ACA
Thr

TTC
Phe
140
TAT
Tyr

GCC
Ala

TAT
Tyr

GAT
Asp

AGC
Ser
205
TCA
Ser

GAG
Glu

Lys

AAT
Asn

CAT
His
270

CTA
Leu

GTA
vVal

GAC
Asp

GAR
Glu

ATG
Met

AAG
Lys

AAT
Asn

GCT
Ala

AGA
Arg
115
AGC
Ser

TAT
Tyr

ACA
Thr

TGT

Cys

TGT
Cys
180
AAG
Lys

ACA
Thr

ACT
Thr

GTG
val

ACC
Thr
245
TGT
Cys

ATA
Ile

TAT
Tyr

CCA
Pro

TGC
Cys

90
ACT
Thr

GGA
Gly

ATA
Ile

AAA
Lys

TTG
Leu

CCA
Pro

GCT
Ala

AAG
Lys

GTA
val

CAA
Gln
220
GTA
val

ATA
Ile

ATA
Ile

GGA
Gly

37

76

115

272

310

349

388

427

469

505

544

583

622

661

700

778

817

AP/P/99/01432



e

10

15

30

35

40

50

55

&0

65

b TR 4 R
P4 AD g 3
€ B e 3

e

Ly
iy
o

CAG
Slu
455
o

e
Ser

T

Phe

CaT
His

GGG

Gly

- ATA

le

Gl

TGT o

Cys

AAT
Asn

" AAC
» Asn

43
oo
& A A

Phe

AAC
kzn

TAT

Tyr

GAC
Asp

GAA
Giua
340
ACT

wnr

s
1T

Ser.

A
Lewu

GCA
Ala

CAG
Glnm

ACT
Thr

AAT
Asn
31

CCha
Pro

TTT

Phe

TGG
Tr

AAT
Asn

AAA
Lys
380
ATG
Met

TCA
Ser

ARC
Asn

AGA
Arg

GhA
Glu
445
GGA
Gly

ceT
Pro

TCA
Ser
TGG
Trp
ChA
Gln

¢ BTG

Met

-

TTC

AAT
Asn
358
GAA

Gilu

CAA

Gln

TAT
Tyr

AAC
Asn

GAG
Glu
420
CCG
Pro

TTA
Leu

GTA
Val

GGA
Gly

TAT
Tyr

.
AT

LS
Azn

3

-
&
g%

G
SO Ly e O
o

pui
& o

s

AAT

AGG
Arg
3gs
ATC
Ile

ATG
Met

GAG
Glu

GAT
Asp
AAR
Lys

460

CLONE C11.5%8

GAA

s Glu

GCA

£ Ala

20
GCC

1 hkla

GAs

Giu

4%

WE T

AAT
&sn

GCA
hla

TAT
Tyr

TGT
Cys

GTA
Val

ATG

Met
60

-2 B=-

GAA
Glu

AGT
Ser
295s
AAMC
Asn

AAT
Asn

AGT
Ser

ACA
Thr

TGG
Trp
J60
ATC
Ile

TGG
Trp

AGT
Ser

AGC
Ser
425
ATG
Met

GTA
val

TCT
Ser

ACC
Thr

GAC
Asp

GTA
val

35
ART
Asn

GTA
Val

AGA
Arg

ARA
Lys

CGA
Arg

TTT
Phe
335
CAA
Gln

ART
Asn

ACA
Thr

CAG
Gln

GGA
Gly
400
TTA
Leu

AGT
Ser

AGG
Arg

GTAR
Val

AGA
Arg
465

ACT
Thr

10
ACA
Thr

ccce
Pro

GTG
val

GAC
Asp

GT

Val

ACA
Thr

TTA
Leu
ale
TCC
Ser

ART T

Asn

CTG
Leu

e

i
Phe

cTe
Leuy
375
GAA
Glu

CAA
Gln

ACA
Thr

ACT
Thr

AAC
Asn
440
AAR
Lvys

GGA
Gly

ACT
Thr

GGG
Gly

ACA
Thr

ACA
Thr

50
CAG
Gln

TTT
Phe
350
ACT
Thr

CCA
Pro

TA
Val

AT2
Ile

AGG
Arg
418
ACT
Thr

AAT
Asn

ATT
Ile

TCC
Ser

CTA
Leu
GTG
Val
GRC
Asp

GAA
Glu

ATG
Met

[
o
[

2}
w
W

35

75

AP/P/99/01432
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CAT
His

€5
CCA
Pro

TGC
Cys

AAT
Asn

GCC
Rla

ATA
Ile

GAT
Asp

GAT
Asp

TTG
Leu

cca
Pro

Gee
Ala
195
AAG
Lys

GTA
val

CAA
Gln

GTA
Val

ATA
Ile
260
ACA
Thr

GGA
ny

GGA
Gly

Lys
AGA

Arg
325

GAG
Glu

TGT
Cys

AGT
Ser

ACT
Thr
105
ACT
Thr

Lys

ARG
Lys

ATA
Ile

ATA
Iie
170

Lys

CCG
Pro

CAA
Gin

CTG
Leu
235
ATT
Ile

ATA
Ile

AGA
Arg

CCA
Pro

GAC
Asp
300
TGG
Trp

GAA
Glu

GAT
Asp

GTA
val

80
GAT
Asp

AAT
Asn

ACT
Thr

AAC
Asn

GCA
Ala
145
GTA
val

AGT
Ser

GTG
val

GCT
Ala

ART
Asn
210
TGT
Cys

TTG

Leu.

AGA
Arg

GTA
val

cce
Pro
275
GGG
Gly

ATA
Ile

AART
Asn

CAA
Gln

ATA
Ile

AAG
Lys

GTG
val

TCC
Ser

AGT
ser
120
TGC
Cys

CAG
Gln

CCA
Pro

TGT
Cys

ACC
Thr
185
GGT
Gly

GGA
Gly

ACA
Thr

TTA
Leu

TCT
Ser
250
CAG
Gln

AAC
Asn

AGC
Ser

AGA
Arg

AAC
Asn
315
TTT
Phe

ATC
Ile

TTA
Leu

AAC
Asn

ACT
Thr

AGC
Ser

TCT
Ser

Lys
ATA

160
AAT
Asn

TTT
Phe

TTT
Phe

ACA
Thr

CAT
His
225
AAT
Asn

GTC
val

CTG
Leu

AAC
Asn

ACA
Thr
290
AAA
Lys

ACT
Thr

GGG
Gly

APG0 1282

AGT
Ser

70
ACC
Thr

AAT
Asn

AAT
Asn

GAG
Glu

TTC
Phe
135
GARA
Glu

GAT
Asp

ACC
Thr

GAG
Glu

GCG
Ala
200
GGA
Gly

GGA
Gly

GGC
Gly

AAT
Asn

RAR
Lys
265
AAT
Asn

TTT
Phe

GCA
Ala

TA
Leu

AAT
Asn
330

TTA
Leu

CCA
Pro

TCC
Ser

ACT
Thr
110

Glu

AAT
Asn

TAT
Tyr

GAT
Asp

TCA
Ser
175
CCA
Pro

ATT
Ile

CCA
Pro

ATT
Ile

AGT
Ser

TTC
Phe

GAA
Glu

ACA
Thr

TAT
Tyr

TAT
Tyr
305
AGA
Arg

AAA
Lys

TGG
P

cTT
Leu

8%
ACA
Thr

ACT
Thr

ARG
Lys

ATC
Ile

GCA
Ala
150
AAT
Asn

GAC
Asp

ATT
Ile

CTA
Leu

TGT
Cys
218
AGG
Arg

CTT
Leu

ACA
Thr

CCT
Pro

AGA
Arg
280
ACA
Thr

TGC
Cys

CAG
Gln

ACA
Thr

GAT
Asp

TGT
Cys

AAT
Asn

TCC
Ser

ATG
Met
128
ACC
Thr

CTT
Leu

AAT
Asn

ATT
Ile

cce
Pro
190
AAG
Lys

TCA
Ser

CCA
Pro

GCA
Ala

GAC
Asp
255
GTA
val

ARA
Lys

ACA
Thr

AAG
Lys

GTA
val
320
ATA
Ile

29~

GARA
Glu

GTT
Val

cCcT
Pro
100
TCT
Ser

GAG
Glu

ACA
Thr

TTT
Phe

GCC
Ala
165
ACA
Thr

ARTA
Ile

TGT
Cys

AAG
Lys

GTA
val
230
GAA
Glu

AAT
Asn

GCA
Ala

GGT
Gly

GGA
Gly
295
ATT
Ile

GTT
val

ATT
Ile

AGC
Ser

75
ACT
Thr

AAT
Asn

ACT
Thr

ARG
Lys

CAC
His

TAT
Tyr

AGC
Ser

CAG
Gln

CAT
His

Lys
205
GTC
val

GTA
val

GAA
Glu

GCT
ARla

ATT
lle
270
ATA
Ile

GAA
Glu

AGT
Ser

ARA
Lys

TTT
Phe
335

CTA
Leu

CTA
Leu

GAT
Asp

CcCT
Pro
115
GGA
Gly

ATG
Met

AAA
Lys

TAT
Tyr

Gee
Ala
180

TAT T

Tyr

GAT
Asp

AGC
Ser

TCA
Ser

GAA
Glu
245
ARA
Lys

AAT
Asn

CAT
His

ATA
Ile

AAA
Lys
310
ARA
Lys

AAT
Asn

AAG
Lys

AAC
Asn
S0

~
-

Thr

ACG
Thr

GAA
Giu

AAG
Lys

ACA
Thr
220

Thr

GTA
val

ATC
Ile

TGT
Cys

CTA
Leu
285
ATA
Ile

GAA
Glu

men
da

Leu

CGA
Ar

270

309

348

387

4286

465

504

543

582

621

660

699

738

777

816

855

894

933

972

1011
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TCR
Ser

67T

Cys

T
Phe
ies

ACT

Thr

o Asn b

P o

4 oa ok

p Phe

GGA
Gly

TAT
Tyr

RCC
Thr
270
SCH
Bia

GGG
Gly

GGG
Gly
AGT
Ser

GGA
Gly
380
ATT
Ile

T GCC

Ala

ATT
Ile

T GTC
n Val

GAC
Asp
445
ARA
Lys

BAG
Lys

GCA
Ala

AAG
Lys

cCT
Fro

TCA
Ser

TGG
. Trp

CAA
Gln

ATG

1 Met

" ATA

Ile

RAG
Lys

GTG
Val

GAC
Asp

GAG
Glu
355
ACT
Thr

AAT
Asn

ATA
Ile

cCT
Pro

ACA
Thr
420
ACA
Thr

ATG
Met

GTA
val

GCA
hla

CTA
Leu
485
CTT
Leu

ARC
Asn

CCA GARA ATT GTA ATGC
Pro Glu Ile val Mer
345

TIE TAC TGT AAT
Pne Prhe Tyr Cys Asn

ART ACT GAA
Asn Thr Glu

ATC ACA CTC
Ile Thr Leu
38s
ART BTG TGG CAG GAA
Asn Met Trp Gln Glu

CCT ATC AGA GGA CGA
Fro Ile Arg Gly rg
410
GGA T7TG CTA TTA ACA
Gly Leu Leu Leu Thr

425
ARC AART ACC GAA ACC
Asn Asn Thr Glu Thr

AGG GAT AAT TGG AGA
Arg Rsp hsn Trp Arg
450

GTA AAA GTT GAA CCa

Val Lys Val Glu Pro

460

ARG AGA AGA GTG GTG

Lys Ara Arg Val val
475

GGA GO TTG TTC CTT

Gly Ala Leu Phe Leu

4590
CTA A 1499
Leu

499

SLONE C11.7

TGG AAR GAA GCA ACC

Trp Lvs Glu Ala Thr

5

GCT AAZ GCA TAT GAC

&la Lys Ala Tyr Asp
<0

ATA AT GCC TGT GTA

Thr His Ala Ccys val

35

Th GAR TTG GTA AAT

Ile Glu Leu Val Asn

ARAR AAT AAR ATG GTA

Lys Asn Lys Met val
60

GAT GAA

Asp Glu

oy
el
Ser
-
ACC Qo
Th

-
LR AT 4

TGT GTT
Cys Vval

ART TLC ACA AAT CCT
Asn Ser Thr Asn Pro
100

_30_

CAC
His

ACA
Thr

GGG
Gly

CCA
Pro

GTA
Val
400
ATT
Ile

AGA
Arg

TTC
Phe

AGT
Ser

TTA
Leu
465

G CAC

His

GGG
Gly

ACT
Thr

10
ACA
Thr

cce
Pro

GTG
Val

GAC
Asp

ACC
Ser

7%
ACT
Thr

AAT
Asn

AGT
Ser

KCA
Thr

ACA
Thr
TGC
Cys

GGA
Gly

AGA
Arg

GAT
Asp
AGA
Arg
440
GAA
Glu

GGA
Gly

AGA
Arg

e
44

Phe

ACT
Thr

GAG
Glu

ACA
Thr

ACA
Thr

50
CAG
Gin

CTA
Leu

CTA
Leu
GAT
Asp

T

Phe
350
CaA
Gln

AAT
Asn

AGA
Tg

hAR
Lys

TGC
Cys

CTA
Leu

GTG
Val

25
GAC
Asp

GAA
Glu

ATG
Met

AAG
Lys

AAC
Asn

RCT
Thr

Lot
an
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AAT
Asn

GCC
Ala

ATA
Ile
130
GAT
Asp

GAT
Asp

TTG
Leu

CCA
Pro

GCC
Ala
195
AAG
Lys
GTA
val

CAA
Gln

GTA
val

ATA
Ile
260
ACA
Thr

GGA
Gly

GGA
Gly

Lys

AGA
Arg
325
TCC
Ser

ARAC
Asn

CTG
Leu

ACT
Thr
105
ACT
Thr

Lys

AAG
Lys

ATA
Ile

ATA
Ile
170
ATG
Met

CCG
Pro

TTC
Phe

CAR
Gln

CTG
Leu
235
ATT
Ile

ATA
Ile

AGA
Arg

CcCA
Pro

GAC
Asp
300
TGG
Trp

GAA
Glu

TCA
Ser

TGT
Cys
T

Phe
365

AGT
Ser

GTG
Val

GCT
Ala

AAT
Asn
210
TGT
Cys

TTG
Leu

AGA
Arg

GTA
val

ccc

Pro.

GGG
Gly

ATA
Ile

AAT
Asn

CAA
Gln

GGA
Gly
340
GGA
Gly

AAT
Asn

TCC
Ser

AGT
Ser
120
TGC
Cys

CAG
Gln

cca
Pro

TGT
Cys

ACC
Thr
185
GGT
Gly

GGA
Gly

ACA
Thr

TTA
Leu

TCT
Ser
250
CAG
Gln

AAC
Asn

AGC
Ser

AGA
Arg

AAC
Asn
315
TTT
Phe

GGG
Gly

GGG
Gly

AGT
Ser

ACT
Thr

AGC
Ser

TCT
Ser

Lys

ARTA
Ile
160

Asn

TTT
Phe

TTT
Phe

ACA
Thr

CAT
His
225
ART
Asn

GTC
val

CTG
Leu

AARC
Asn

ACA
Thr
290

Lys

ACT
Thr

GGG
Gly

GAC
Asp

GAG
Glu
358
ACT
Thr

AAT
Asn

GAG
Glu

TTC
Phe

GAA
Glu

GAT
Asp

ACC
Thr

GAG
Glu

GCG
Ala
200
GGA
Gly

GGA
Gly

GGC
Gly

AAT
Asn

AAA
Lys
265
AAT
Asn

TTT
Phe

GCA
Ala

TTA
Leu

AAT
Asn
330
CCA
Pro

TTT
Phe

TGG
Trp

APL (1282

ACT
Thr
110
GAA
Glu

AAT
Asn

TAT
Tyr

GAT
Asp

TCA
Ser
175
cCa
Pro

ATT
Ile

CCA
Pro

ATT
Ile

AGT
Ser
240
TTC
Phe

GAAR
Glu

ACA
Thr

TAT
Tyr

TAT
Tyr
305
AGA
Arg

ARA
Lys

GAA
Glu

TTC
Phe

AAT
Asn
370

ACT
Thr

AAG
Lys

ATC
lle

GCA
Ala
150

Asn

GTC
val

ATT
Ile

CTA
Leu

TGT
Cys
215
AGG
Arg

CTT
Leu

ACA
Thr

CCT
Pro

AGA
Arg

ACA
Thr

TGC
Cys

CAG
Gln

ACA
Thr

ATT
Ile
345
TAC
Tyr

AAT
Asn

TCC
Ser

ATG
Met
125
ACC
Thr

CTT
Leu

AAT
Asn

ATT
Ile

ccc
Pro

ARG
Lys

TCA
Ser

CCA
Pro

GCA
Ala

Gac
Asp
255
GTA
Val

AAA
Lys

ACA
Thr

AAG
Lys

GTA
Val
320
AT

Ile

GTA
val

TGT
Cys

ACT
Thr

-31~-

TCT
Ser

GAG
Glu

ACA
Thr

TTT
Phe

ACC
Thr
165
ACA
Thr

ATA
Ile

TGT
Ccys

RAG
Lys

GTA
Val
230
GAAR
Glu

AAT
Asn

GCA
Ala

GGT
Gly

GGA
Gly
295
ATT
Ile

GTT
val

ATT
Ile

ATG
Met

AAT
Asn
360
GAA
Glu

ACT
Thr

ARG
Lys

CAC
His
140
TAT
Tyr

AGC
ser

CAG
Gln

CAT
His

AAA
Lys
205
GTC
val

GTA
val

GAA
Glu

GCT
Ala

ATT
Ile
270
ATA
Ile

GAA
Glu

AGT
Ser

AAA
Lys

TTT
Phe
335
CAC
His

ACA
Thr

GGG
Gly

cCT
Pro
115
GGA
Gly

ATG
Met

ARA
Lys

TAT
Tyr

GCC
Ala
180
TAT
Tyr

GAT
Asp

AGC
Ser

TCA
Ser

GAA
Glu
245
ARA

Lys

ART
Asn

CAT
His

ATA
Ile

ARA
Lys
310
AAA
Lys

AAT
Asn

AGT
Ser

ACA
Thr

ACA
Thr
378

ACG
Thr

GAA
Glu

AAA
Lys

CTT
Leu
155
AGG
Arg

TGT
cys

TGT
Ccys

AAG
Lys

ACA
Thr
220
ACT
Thr

GTA
val

ATC
Ile

TGT
Cys

CTA
Leu
285
ATA
Ile

GAA
Glu

TTA
Leu

CGA
Arg

TTT
Phe
350
CAA
Gin

AAT
Asn

348

387

426

465

504

543

582

621

660

699

738

777

8l6

855

894

933

972

1011

1050

1089

1128

AP/P/99/01432
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PACES

Cys

han

RAC
Asn

AT

* Thr

(4]
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ot

PG e vy
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GGA

; Gly

380

rm
P

Ile

GCC
Ala

ATT
Ile

GTC
Val

GAC
Asp
445
ARA

Lys

ARG
Lys

GCA
Ala

ARG
Lys

GIG T

Val

GAT
Asp

GTh
Rla

GARA
Glu

s TGG

Trp

=5
ATC
Ile

ART
Asn

TA
Ile

CCT
Pro

ACH
Thr
420
ACA
Thr

ATG
Met

GTA
Val

GCA
Ala

CTA
Leu
485

CTT .

Leu

ACA
Thr

ATA
Ile

ARA
Lys

AAT
Asn
ACT
Thr
AGG
Arg

AGT
Ser

TTC
Fhe

GAA
Glu

cTe
Leu

ART KTU TGG CAG CAA
Asn Met Trp Gln Glu

CCC AT AGA GGA CGA
Pro ile Arg Gly Arg

GGA C7% CTA TTA ACA
Gly Leu Leu Leu Thr

425
AARC AET ACC GAN NCC
Asn hAsn Thr Xaa Xaa

AGA
Arg

A GTT GAA cCa
vVal Lys Val Glu Pro

ARG AUA AGA GTG GTG
Lys Ary Arg val Vval
475

TTG TTC CTT

Leu Phe Leu

490

TA <A 1499

Lea
499

CLONE C10.5

ARA GAR GCA AAC ACA

Lys Glu Ala Asn Thr
g

AAAR CCOE TAT GAT AGA
Lys ala Tyr Asp Arg

CAT G TGT GTA cco
His Als Cys val Pro

35
A AAT GTG
y Asn Val

AAT AAT ATG GTA GAA

Asn hsn Met Val Glu
60

TTA T4G GAT CAA AGC

Leu Trp Asp Gln Ser

CCA CTC TGT GTT ACT
Pre Leu Cvs val Thr

ART ACT ACC TAT AAT
Asn Thr Thr Tyr Asn

100
TTG GRG GGA CTA AGA
Leu Gly Leu Arg

ARC

b3 b G

3 o g per

oo

ACC ACA AGT
Thr Thr Ser
128

TTG TAT
Leu Leu Tyr

g
3
P
+3
3

$ea & 3

Lol u?

ooy
F 0
e £

-32-

CCa
Pro

GTA
Val
400

TT
Ile

AGA
Arg

TTC
Phe

AGT
Ser

TTA
Leu
465
CAC
His

GGG
Gly

ACT
Thr

GaA
Glu

ACA
Thr

ACA
Thr

CAA
Gln

TTA
Leu

TTA
Leu

AGC
Ser

GAA
Glu

ATA
Ile

ARA
Lys
140

CTA
Leu

GTA
Val

GAC
Asp

GAA
Glu
50

—~
s

Met

AAG
Lys

AAG
Lys

ACT
Thr

CAAR
Gln
115
AGA
Arg

cTT
Leu

AGA 1157
Arg
AAR 15356
Lys
TGC 1248
Cys
4i5
GGT 1234
Gly
CCT 1323
Prc
TTA 13352
Leu
ATA 1431
Ile
GAC 14490
Asp
480
TTA 1479
Leu
TTT 27
Phe
CAT 76
His
2
CcCc 115
Pro
AAT 154
Asrn
CAT 193
His
CCA 232
Pro
TGC 271
Cys
90
ATT 310
Ile
ATG 349
Met
GAT 388
Asp
GAT 427
Asp

09/01432
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GTA
val

TTG
Leu

CCA
Pro

Gece
Ala

AAG
Lys
1988
GTA
val

CAA
Gln

GTA
val

ATA
Ile

ACA
Thr
260
GGA
Gly

GGA
Gly

CAA
Gln

AGA
Arg

CGA
Arg
325
TTT
Phe

CAA
Gln

ccT
Pro

Lys

ATG
Met
390
TCA
Ser

GTA
val

ATA
Ile

AAG
Lys
170
CcCG
Pro

TTC
Phe

CAR
Gin

CTG
Leu

ATC
Ile
235
ATA
Ile

AGA
Arg

CCA
Pro

GAC
Asp

TGG
Trp
300

Lys

TCC
Ser

AAT
Asn

CTG
Leu

AAC
Asn
365
CAA
Gln

TAC
Tyr

AAT
Asn

CCA
Pro
145
AGT
Ser

ACA
Thr

GCT
Ala

m
-

Asn

TGT
Cys
210
TTG
Leu

AGA
Arg

GTA
val

CTT
Leu

GGG
Gly
275
ATA
Ile

ART
Asn

CAA

Gln,

TCA
Ser

TGT
Cys
340
TTT
Phe

AGG
Arg

ATT
Ile

GCC
Ala

ATC
Ile
405

ATA
Ile

TGT
Ccys

TCC
Ser

GGT
Gly
185
GGA
Gly

ACA
Thr

TTA
Leu

TCT
Ser

CAT
His
250
GGC
Gly

AGA
Arg

AGA
Arg

ARG
Lys

TTT
Phe

GGA
Gly

GGA
Gly

AAT
Asn

AGT
Ser

ATA
Ile
380
cCT
Pro

ACA
Thr

CAT
His

AAT
Asn
225
GCC
Ala

CTA
Leu

ARC
Asn

GTA
Val

CAA
Gln
290
ACT
Thr

GGG
Gly

GGG
Gly

GGG
Gly

AGT
Ser
355
GAC
Asp

RAAC
Asn

cccC
Pro

GGG
Gly

GAA
Glu

ACC
Thr

GAG
Glu

GCG
Ala

GGA
Gly
200
GGA
Gly

GGC
Gly

AAT
Asn

AAT
Asn

AART
Asn

GCA
Ala

TTA
Leu

GAT
Asp

GAC
Asp
330

Glu

ACT
Thr

AAT
Asn

ATG
Met

ATC
Ile
395
CTG
Leu

GAT
Asp

TCA
Ser

cca
Pro
178
ATT
Ile

CCA
Pro

ATT
Ile

AGT
Ser

TTC
Phe
240
GAA
Glu

ACA
Thr

TAT
Tyr

CAT
His

GAA
Glu
305
AAT
Asn

CCA
Pro

TTT
Phe

TGG
Trp

ATC
Ile
370
TGG
Trp

AGA
Arg

CTA
Leu

APL 01282

GAC
Asp
150

TC
val

ATT
Ile

CTA
Leu

TGT
Cys

AGG
Arg
215
CTA
Leu

ACA
Thr

ACT
Thr

AGA
Arg

GCA
Ala
280
TGT
Ccys

AAG
Lys

ACA
Thr

GAA
Glu

TTC
Phe
345
AAT
Asn

ACA
Thr

CAG
Gln

GGG
Gly

CTA
Leu
410

AAT
Asn

ATT
Ile

ccce
Pro

AAG
Lys
180
AAA
Lys

CCca
Pro

GCA
Ala

GAC
Asp

GTA
val
255
ARA
Lys

ACA
Thr

RAC
Asn

GTA
val

ACA
Thr
320
ATT
Ile

TAC
Tyr

AAT
Asn

CTC
Leu

GAA
Glu
385
GAA
Glu

ACA
Thr

-33-

ACT
Thr

ACA
Thr
165
ATA
Ile

TGT
Cys

AAT
Asn

GTA
Val

GAA
Glu
230
AAT
Asn

AAA
Lys

AGT
Ser

GGA
Gly

ATT
Ile
295
GTT
val

ATA
Ile

GTA
val

TGT
cys

ACT
Thr
360
CCA
Pro
GTA
val

ATT
Ile

AGA
Arg

AGC
Ser

CAG
Gln

CAT
His

AAT
Asn

GTC
val
205
GTA
val

GAA
Glu

GCT
Ala

ATT
Ile

ATA
Ile
270
GAA
Glu

AGT
Ser

GAC
Asp

GCT
Ala

ATG
Met
335
AAT
Asn

TGG
Tr

TGC
Cys

GGA
Gly

AGA
Arg
400
GAT
Asp

TCA
Ser

GAG
Glu

AAA
Lys

.245

AAT
Asn

AAT
Asn

ATA
Ile

AGA
Arg

AAR
Lys
310
TTT

Phe

CAC
His

ACA
Thr

RAG
Lys

AGA
Arg
375
AAA
Lys

TGT
Cys

GGT
Gly

AGA
Arg
155
TGT

Cys

TGT
Cys

ARG
Lys

ACA
Thr

ACT
Thr
220
GTA
Val

ACC
Thr

TGT
Cys

TA
Ile

ATA
Ile
285
GCa
Ala

TTA
Leu

AAT
Asn

ACT
Thr

ACA
Thr
350
GAT
Asp

ATA
Ile

GCA
Ala

TCA
ser

GGT
Gly
415

466

505

544

583

622

661

7C0

739

778

817

856

895

934

973

1012

1051

1090

1207

1246

99 /01432
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GAL VT GGT
Asp > Gly
LTTC ceT
» Phe Pro
430
AGT TTA
7 Sery Leu
445
. ATA
Ile
GAA
Glu
T TC
GThH CUT GTG
Val Val
1
GCE GAT
Ala Asp
GTT GCA
val Ala
CCA GAA
Pro Glu
43
BAC TGG
Bsn Trp
55
GAT ATC
ASp Ile
GTA sy
Val Leu
GAT GAG
i Asp Glu
D AAT AGT
Asn Ser
105 ‘
AAC TCT
Asn Ser
120
STG ARA
val Lys
GTR ARTA
val Ile
ATA TGT
Ile Cys
AMAG ToC
» Lys Thr Ser
170
ece o
Pro 21

ACA
Thr

ATG
Met

GTA
Val
450
GCA
Ala

GGA
Gly

ARC
Asn
42

AGG
Arg

GTA
Val

AAG
Lys

CTA
Leu

CLONE C130.7

AAT OGRS BLG ACC
Asn Asp -~ Thr
420
GGA GGA GGA GAT
Gly Gliy Asp
TAT AGA AAR
Tyr Arg  Lys
GCA Cun - AGG
Ala Pro Thr Arg
4540
ARA AGA GUE GT
Lys Arg Val
478
TTAGGAG
TGG AMA © GCA
Trp Lys Ala
Z
GCT A&k TAT
Ala Lys Tyr
20
ACA CAT TGT
Thr Hisg Cys
30
ATA GT2 GGA
Ile Val Cly
BRAA ART ATG
Lye Asn asn Met
AAT TTA GAT
Asn Leu
0
ACT CChx OTe 77
Thr Pro
AGG AAT ACC
Arg Asn Thr Thr
95
AGT TTG SGA
Ser Leu i
TTC AAC ATC
Phe Asn Thr
GRA TAT & 1T
Glu Tyr Leu
13%
GAR GAa T Gac
Glu Glu Asp
150
ARC ACT & GTC
Asn Thr © Val
160
TTT GRG CCh ATT
Phe Glu Ile
CTA
Leu

AAC
Asn

GAT
Asp

GTA
Val

AAT
Asn

GTA
Val

50
CAA
Gln

GTT
Val

TAT
Tyr

CTA
Leu

ACA
Thr
125
76
Leu

AAT
Asn

ATT
Ile

ccce
Pro

RAG
Lys
190

34 -

ACA
Thr

AGA
Arg

ccec
Pro

35
GTG
Val

GAA
Glu

AGC
Ser

ACT
Thr

AART
Asn
100
AGA
Arg

AGT
Ser

TAT
Tyr

ACT
Thr

ACA
Thr
165
ATA
Ile

TGT
Cys

AGG
Arg

GAC
Asp

ARA
Lys

AGA
Arg
4€5
GGA
Gly

ACT
Thr
FY
GhRA
Glu

ACA
Thr

ACA
Thr

CaAn
Gln

TTA
Leu

TTA
Leu

ARGC
Ser

GAA
Glu

ATA
Ile

ARA
Lys
140
AGC
Ser

CAG
Gln

CAT
His

AART
Asn

ACC

Thr

HAT
Asn
440
ATT
Ile

AGA
Arg

GCT
Ala

TETRAAGCTT CTAGA 1475

CTA
Leu

GTA
Val

GAC
Asp

GAA
Glu

ATG
Met

ARAG-

Lys

ALG
Lys

ACT
Thr

CAA
Gln
115
AGA
Arg

cTT
Leu

TAT
Tyr

GCT
Ala

TAT
Tyr
180
GAT
Asp

GAG
Glu

TGG
Tr

GAA
Glu

GTG
Val

TTG
Leu
480

TrT
Phe

CAT
His

25
cce
Pro

AAT
Asn

CAT
His

CCA
Pro

TGC 2

cys

ATT
Ile

ATG
Met

GAT
Asp

GAT
Rsp

AGA
Arg
185

TGT
Cys

TGT
Cys

RAG
Lys

AP/P/99/01432

(81
~d

Fy



R

10

15

20

25

30

35

40

45

S50

55

60

AAG
Lys
195
GTA
val

CAA
Gln

GTA
val

ATA
Ile

ACA
Thr
260
GGA
Gly

GGA
Gly

CAA
Gln

AGA
Arg

CGA
Arg
323
TTT
Phe

CAR
Gln

CcCcT
Pro

Lys

ATG
Met
3380
TCA
Ser

RAT
Asn

ATC
Ile

AGA
Arg

CCA
Pro
455

TTC
Phe

CAA
Gln

CTG
Leu

ATC
Ile
235
ATA
Ile

AGA
Arg

CCA
Pro

GAC
Asp

TGG
Trp
300
RARA
Lys

TCC
Ser

AAT
Asn

CTG
Leu

AAC
Asn
365

Gln

TAC
Tyr

AAT
Asn

GAC
Asp

TTC
Phe
430
AGT
Ser

TTA
Leu

AAT
Asn

TGT
Cys
210
TTG
Leu

AGA
Arg

TA
val

CTT
Leu

GGG
Gly
275
ATA
Ile

AAT
Asn

CAA
Gln

TCA
Ser

TGT
Cys
340
TTT
Phe

AGG

Arg,

ATT
Ile

GCC
Ala

ATC
Ile
405
GAT
Asp

AGA
Arg

GAA
Glu

GGA
Gly

GGA
Gly

ACA
Thr

TTA
Leu

TCT
Ser

CAT
His
250
GGC
Gly

AGA
Arg

AGA
Arg

RAG
Lys

TTT
Phe
31s
GGA
Gly

GGA
Gly

AAT
Asn

AGT
Ser

ATA
Ile

cCT
Pro

ACA
Thr

GGT
Gly

CcCT
Pro

TTA
Leu
445
RTA
ile

ACA
Thr

CAT
His

AAT
Asn
225
GC

Ala

CTA
Leu

ARC
Asn

GTA
val

CAA
Gin
290
ACT
Thr

GGG
Gly

GGG
Gly

GGG
Gly

AGT
Ser
355
GAC
Asp

AAC
Asn

ccce
Pro

GGG
Gly

RAT
Asn
420
GGA
Gly

TAT
Tyr

GCA
Ala

GGA
Gly
200
GGA
Gly

GGC
Gly

AAT
Asn

ART
Asn

AAT
Asn
265
CTC
Leu

GCA
Ala

TTA
Leu

GAT
Asp

GAC
Asp
330
GAA
Glu

ACT
Thr

AAT
Asn

ATG
Met

ATC
Ile
395
CTG
Leu

GAC
Asp

GGA
Gly

AGA
Rrg

cce
Pro
460

CCA
Pro

ATT
Ile

AGT
Ser

TTC
Phe
240
GAA
Glu

ACA
Thr

TAT
Tyr

CAT
His

GAA
Glu
305
AAT
Asn

cca
Pro

TTT
Phe

TGG
Trp

ATC
Ile
370
TGG
Trp

AGA
Arg

CTA
Leu

ACG
Thr

GGA
Gly
435
TAT
Tyr

ACC
Thr

APu(01282

TGT

Cys

AGG
Arg
215
CTA
Leu

ACA
Thr

ACT
Thr

AGA
Arg

GCA
Ala
280
TGT
Cys

AAG
Lys

ACA
Thr

GARA
Glu

TTC
Phe
345
ART
Asn

ACA
Thr

CAG
Gln

GGG
Gly

CTA
Leu
410
ACC
Thr

GAT
Asp

AAA
Lys

AGG
Arg

AAA
Lys

CCA
Pro

GCA
Ala

GAC
Asp

GTA
val
255
ARA
Lys

ACA
Thr

ARC
Asn

GTA
Val

ACA
Thr
320
ATT
Ile

TAC
Tyr

AAT
Asn

CTC
Leu

GAA
Glu
385
GAA
Glu

ACA
Thr

ACA
Thr

ATG
Met

GTA
Val
450
GCA
Ala

—35-

AAT
Asn

GTA
Val

GAA
Glu
230
AAT
Asn

Lys

AGT
Ser

GGA
Gly

ATT
Ile
2985
GTT
val

ATA
Ile

GTA
val

TGT
Cys

ACT
Thr
360
CCA
Pro

GTA
val

ATT
Ile

AGA
Arg

ARC
Asn
425
AGG
Arg

GTA
val

ARG
Lys

GTC
val
208
GTA
val

GAA
Glu

GCT
Ala

ATT
Ile

ATA
Ile
270
GAA
Glu

AGT
Ser

GAC
Asp

GCT
Ala

ATG
Met
335
AAT
Asn

TGG
Trp

TGC
Cys

GGA
Gly

AGA
Arg
400
GAT
Asp

AGG
Arg

GAC
Asp

AAA
Lys

AGA
Arg
465

AGC
Ser

TCA
Ser

GAG
Glu

ARA
Lys
245
AAT
Asn

AAT
Asn

ATA
Ile

AGA
Arg

AAG
Lys
310
TTT
Phe

CAC
His

ACA
Thr

ARG
Lys

AGA
Arg
3758
AAA
Lys

TGT
Cys

GGT
Gly

ACC
Thr

AAT
Asn
440
ATT
Ile

AGA
Arg

ACA
Thr

ACT
Thr
220
GTA
val

ACC
Thr

TGT
Cys

ATA
lle

ATA
Ile
285
GCA
Ala

TTA
Leu

ART
Asn

ACT
Thr

ACA
Thr
350
GAT
Asp

ATA
Ile

GCA
Ala

TCA
Ser

GGT
Gly
415
GAG
Glu

TGG
Trp

GAR
Glu

GTG
Val

€22

700

7338

778

817

856

895

934

973

1012

1081

1030

1129

1168

1207

1246

1285

1324

1363

1402

AP/P/99/01432
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Phe

ATA

Ile

o

S

Thr
CTT
Leu
130
AAT
Ran

AT
Ile

con

Pro

RAG

Lys

ACA
Thy
1958
CCh
Pro

GUA
Ala

cac

Agp

CAg
Glin

crT
Leu

ATA

Asn

GTh

Val

CAR GF
Glu G

AAT
Asn
235

CTA GGA
Yal Glv

-~

475

ChOTAA AGC

Xaa Ser

CTA
Leu
TTC
Phe
490

CLONE C17.1:

ARA GAA

 Lys Glu

" AAR GCA

Lys Ala
20

CAT GCC

His Ala

SGAAR TTG

i Glu Leu

ART AAC

'z Bsn Asn

Thr

ATA
Ile
225
RAC
Asn

TGT

TCC
Ser

GGT
Gly

AAT GGA
Asn Gly
190

AR TGT ACA
in Cys Thr

TG TTA
Leu Leu
21

AGA TCC

e Arg Ser

GTA CAG
val Gln

-..3 6..

D S\ BT ALY

GCA
Ala

TRT
Tyr
TS
Cys
35
GAA
Glu

ATG
Met

GAT
Asp

TGT
Cys

AGC
Ser
100
TCT
Ser

AAA
Lys

TTA
Leu

ARC
Asn

TTT
Phe
165
TTT
Phe

ACA
Thr

CAT
His

AAT
Asn

GCC
Ala
230
CTG
Leu

GGA
Gly

TAG
Xaa
491

ACC
Thr

GCT

Ala

TTG
Leu
480

A 1475

GAT TC

Asp Se

GTA
val

AART
Asn

GTA
vai

CAA
Gln

GTT
Val

GAG
Glu

TTC

Phe

GAA
Glu

GGT
Gly
140
ACC
Thr

GAG
Glu

GCG
Ala

GGA
Gly

GGA
Gly
205
GGC
Gly

AAT
Asn

AAT
Asn

GTG

50
GAA
Gliu

AGC
Ser

ACG
Thr

AGA
Arg

ART
Asn
115
TAT
Tyr

AAT
Asn

TCA
Ser

CCA
Pro

ATT
Ile
180
CCA

Pro
ATT
Ile

AGT
Ser

cTC
Leu

GAA
Glu
245

ACT
Thr

GAG
Glu

C ACA

Thr

ACA
Thr

CAG
Gin

CTA
Leu

TTA
Leu

S0
ACG
Thr

e
.

Ile

GCA
Ala

GAT
Asp

GTC
Val
185
ATT
Ile

CTA

Leu

TGT
Cys

ARG
Lys

CTA
Leu
220
ACA
Thr

TCT
Ser
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GTA
val

Lys
260
ACA
Thr

AARC
Asn

ATA
Ile

GTC
val

ACG
Thr
328
AAT
Asn

GGG
Gly

CCA
Pro

ATA
Ile

ATT
Ile
390
AGA
Arg

ACC
Thr

AGA
Arg

CCA
Pro

GTG
val
455
TTC
Phe

CTA
Leu

GCA
Ala

ACA
Thr

AGT
Ser

GGA
Gly

ATT
Ile

GCT
Ala
300
TTT
Phe

cTC
Leu

TCA
Ser

TCA
Ser

TGC
Cys
365
GGA
Gly

AGA
Arg

GAT
Asp

TTC
Phe

AGT
Ser
430
TTA
Leu

CAG
Gin

Leu

CTC
Leu

TTT
Phe
CAT
His

ATG
Met

ATA
Ile

AAC
Asn
275
AGT
Ser

ATA
Ile

AAT
Asn

AGT
Ser

ACA
Thr
340
AAT
Asn

AGA
Arg

AAA
Lys

TGT
cys

GGT
Gly
405
AGA

Arg

GAA
Glu

GGA
Gly

AGA
Arg

GGG
Gly
470

GAG
Glu

TGT
Cys

AAT
Asn

AAT
Asn
250
CAT
His

ATR
Ile

GGA
Gly

Lys

CAA
Gln
315
TTT
Phe

CAA
Gln

AAC
Asn

ATA
Ile

GCA
Ala
380
TCA
Ser

GGT
Gly
CcCT
Pro

TTA
Leu

GTA
Val
445
Glu

TTC
Phe

GTA
val

TGT
Cys

ATA
Ile

ATA
Ile

ACA
Thr
290
TTA
Leu

TCC
Ser

AAT
Asn

CTG
Leu

ACT
Thr
355
AGA
Arg

ATG
Met

TCA
Ser

AAC
Asn

GGA
Gly
420
TAT
Tyr

GCA
Ala

Lys

TTG
Leu

CCT
Pro

TCA
Ser

T TGG

Trp
30

ACA
Thr

GGA
Gly
265
GGA
Gly

Lys

AGA
Arg

TCA
Ser

TGT
Cys
330
TTT
Phe

Lys

CAA
Gln

TAT
Tyr

AAT
Asn
395
AAC
Asn

GGA
Gly

AARA
Lys

ccc
Pro

AGA
Arg
460
GGA
Gly

GTG
val

GAT
Asp

Gece
Ala

AP( 01282

AGA
Arg

CcAa
Pro

GAT
Asp

TGG
Trp

GAA
Glu
305
GGA
Gly

GGA
Gly

AAT
Asn

GGA
Gly

ATT
Ile
370
GCC
Ala

ATT
Ile

AAC
Asn

GGA
Gly

TAT
Tyr
43S
ACC
Thr

GCA
Ala

GCA
Ala

TGG
Trp

GCT
Ala

ACA
Thr

cce
Pro

GGC
Gly

ATA
Ile
280
AAT
Asn

CAA
Gln

GGG
Gly

GGG
Gly

AGT
Ser
345
AAT
Asn

ATA
Ile

CCT
Pro

ACA
Thr

ATG
Met
410
GAT
Asp

AAA
Lys

AGG
Arg

GTG
val

TAA
Xaa
475

AAC
Asn
255
AGA
Arg

AGA
Arg

GAC
Asp

TTT
Phe

GAC
Asp
320
GAA
Glu

ACT
Thr

GAC
Asp

AAC
Asn

ccc
Pro
385
GGG
Gly

AGC
Ser

ATG
Met

GTA
val

GCA
Ala
450
GGA
Gly

AGC
Ser

AAC
Asn

GCA
Ala

CAA
Gln

ACT
Thr
298
AAT
Asn

cca
Pro

TTT
Phe

TGG
Trp

ACA
Thr
360
ATG
Met

ATC
Ile

CTA
Leu

AAG
Lys

AGG
Arg
425
GTA
val

AAG
Lys

ATA
Ile

TTC
Phe

CLONE C17.3

AAA
Lys

AAR
Lys

20
CAT
His

GAA
Glu

GCA
Ala

GCC
Ala

-3T7 -

GCA
Ala

TAT
Tyr

TGT
Cys
35

AAT
Asn

TTT
Phe
270
GCA
Ala

TTG
Leu

ARG
Lys

GAA
Glu

TTC
Phe
335
AAT
Asn

ATC
Ile

TGG
Trp

AAA
Lys

ATA
Ile
400
ACC
Thr

GAC
Asp

AAA
Lys

AGA
Arg

GGA
Gly
465
TAG
Xaa
478

ACC
Thr

GAT
Asp

GTA
val

ACA
Thr

TAT

Tyr

CAT
His

ARA
Lys

ACA
Thr
310
ATT
Ile

TAC
Tyr

AGT
Ser

ACA
Thr

CAG
Gln
375
GGG
Gly

TTA
Leu

ACC
Thr

AAT
Asn

ATT
Ile
440
AGA
Arg

GCT
Ala

ATG
Met

GCA
Ala

TGT
Cys

ARG
Lys

ATA
Ile

GCA
Ala

TGT
Cys

ACT
Thr
350
CTC
Leu

ARA
Lys

CAA
Gln

ACA
Thr

GAG
Glu
415
TGG
Trp

GAA
Glu

GTG
val

GTG
val

A 1435

ACC
Thr

TCA
Ser

ccc
Pro

ACT
Thr

GAG
Glu

ACA
Thr

777

816

855

894

933

972

1011

1650

1088

1128

1167

1206

1245

1284

1323

1362

1401

36

75

114
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CoC
Pro

40
AART
Asn

CAT
His

CCA
Prc

T TCC

Cvsa
GAG

105

AMC
Agn

oo
B

Fhe

v vg
< nr
"o

<<

130 0
Eal R S IS
3 QU ()

b

2

SRT
iLs

AAC
Asn

55
GAT
Asp

felsd
Wi

val

GAC
Asp

GGA
Gly

ATA
Ile

13
-l

ARA
Lys

TAT
Tvyr

Gee
Ala

GTR GTA TCA
Val ¥al Ser
$10
GCA GAR (AR GAC
Ala Glu Giu Asp
GaT T GCT AAA
Asp Asn Ala Lys
23%
GTA ACA LTG hAT
Va. Thr et Asn
250
ABR AGT ETA CAT
Lys Ser Ile His
260
ACA GGA FAC ATA
Thr Gly ksn lie
278
ARAC ATT RGT GGA
Asn Ile Ser Gly
ATZ GCT ATA AAA
Ile Ala Ile Lys

200

CAA
Gln

ATG
Met

BTA
Ile

Lys

CCA
Pro

9%
GAA
Glu

AGA
Arg

e
. b

Leu

AGG
Arg

TGT
Cys
160
TGT
Cys

AAG
Lys

ACA
Thr

ACT
Thr

ATA
Ile
225
AAC
Asn

TGT
Cys

ATA
Ile

ATA
Ile

ACA
Thr
250
TTA
Leu

ATA

Ile

ACA
Thr

GGhA
Gly
265
GGA
Gly

ARA
Lys

AGA
Arg

GAA
Glu

AAT
Asn

T TTA

Leu

cCca
Pro
85

* ACT

Thr

ART

: Asn

3 TTT

Fhe

AAT
Asn

TGC
Cys

CAG
Gln
128
cca
Pro

TGT
Cys

TCC
Ser

GGT
Gly

GGA
Gly
190
ACA
Thr

TTA
Leu

TCC
Ser

CAG
Gln

C AAC
0 Asn

255
AGRAR
Arg

AGA
Arg

GAC
Asp

TTT
Pne

-38=-

GAA
Glu

ATG
Met

GAT
Asp

TGT
Cys

AGC
Ser
10C
TCT
Ser

ARA
Lys

TTA
Leu

AAC
Asn

TTT
Phe
165
7

Phe

ACA
Thr

CAT
His

AART
Asn

GCC
Ala
230
CTG
Leu

AAC
Asn

GCA
Ala

CAA
Glin

ACT
Thr
29%
AAT
Asn

AAT
Asn

GTA
Val

CAA
Gln

75
GTT
Val

GAG
Glu

T7C
Phe

GAA
Glu

GGT
Gly
140
ACC
Thr

GAG
Glu

GCG
Ala

GGA
Gly

GGA
Gly
205
GGC
Gly

AAT
Asn

AAT
Asn

AAT
Asn

TTT
Phe
270
GCA
Ala

TTG
Leu

GTG
Val

S0
GAA
Glu

AGC
Ser

ACG
Thr

AGA
Arg

BAT
Asn
115
TAT
Tyr

AAT
Asn

TCA
Ser

CCh
Pro

ATT
Iie
180
CChA
Pro

ATT
Ile

AGT
Ser

cTC
Leu

GAA
Glu
245
ACA
Thr

TAT
Tyr

caT
His
ARA
Lys

ACH
The
310

ACA
Thr

CAG
Gln

CTA
Leu

TTA
Leu

S0
ACG
Thr

ATC
lle

GCA
Ala

GAT
Asp

GTC
Val
135
ATT
Ile

CTA
Leu

TGT
Cys

AAG
Lys

CTA
Leu

ACA
Thr

TCT
Ser

ATG
Met

GCA
Ala

TGT
Cys
285
ARG
Lys

ATA
Ile

b
m
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GTC TTT AAT CAR TCC TCA GGA GGG GAC CCA GAA ATT GCA 972
val Phe Asn Gln Ser Ser Gly Gly Asp Pro Glu Ile Ala
315 320
ACG CTC AGT TTT AAT TGT GGA GGG GAA TTT TTC TAC TGT 1011
Thr Leu Ser Phe Asn Cys Gly Gly Glu Phe Phe Tyr Cys
325 330 335
AAT TCA ACA CAA CTG TTT AAT AGT ACT TGG AAT AGT ACT 1050
Asn Ser Thr Gln Leu Phe Asn Ser Thr Trp Asn Ser Thr
340 345 350
GGG TCA AAT AAC ACT AAA GGA AAT GAC ACA ATC ACA CTC 1089
Gly Ser Asn Asn Thr Lys Gly Asn Asp Thr Ile Thr Leu
355 360
CCA TGC AGA ATA AGA CAA ATT ATA AAC ATG TGG CAG ARAA 1128
Pro Cys Arg Ile Arg Gln Ile Ile Asn Met Trp Gln Lys
365 370 375
ATA GGA AAA GCA ATG TAT GCC CCT CCC ATC AAA GGG CARA 1167
Ile Gly Lys Ala Met Tyr Ala Pro Pro Ille Lys Gly Gln
380 385
ATT AGA TGT TCA TCA AAT ATT ACA GGG CTA ATA TTA ACA 1206
Ile Arg Cys Ser Ser Asn Ile Thr Gly Leu Ile Leu Thr
390 3958 400
AGA GAT GGT GGT AAC AAC AAC ATG AGC AAG ACC ACC GAG 1245
Arg Asp Gly Gly Asn Asn Asn Met Ser Lys Thr Thr Glu
405 410 415
ACC TTC AGA CCT GGA GGA GGA GAT ATG AGG GAC AAT TGG 1284
Thr Phe Arg Pro Gly Gly Gly Asp Met Arg Asp Asn Trp
420 425
AGA AGT GAA TTA TAT AAA TAT AAR GTA GTA AAA ATT GAA 1323
Arg Ser Glu Leu Tyr Lys Tyr Lys val Vval Lys Ile Glu
430 435 440
CCA TTA GGA GTA GCA CCC ACC AGG GCA AAG AGA AGA GTG 1362
Pro Leu Gly Val Ala Pro Thr Arg Ala Lys Arg Arg Val
445 450
GTG CAG AGA GAA AARA AGA GCA GTG GGA ATA GGA GCT GTG 1401
Val Gln Arg Glu Lys Arg Ala val Gly Ile Gly Ala Val
455 460 465
TTC CTT GGG TTC TTG GGA GCA TAR AGC TTC TAG A 1435
Phe Leu Gly Phe Leu Gly Ala Xaa Ser Phe Xaa
470 475 478

In addition to the listing in Table 1, Figure 3 shows

the alignment of the amino acid sequences of the clones

of each of the seven isolates. Corresponding residues
from various clones are in boxes. 1In the figure, the
amino acid sequences are aligned against MN-rgpl2o0
(SEQ. ID. NO. 29).

In one embodiment, a gpl20 polypeptide of this
invention has the same amino acid seguence as the
sequence of one of the breakthrough isolates. In
another embodiment, the amino acid sequence is
truncated, as described in detail hereinafter. 1In
another embodiment, a gpl20 polypeptide sequence of

this invention contains a substitution, insertion, or

=39~
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deletion (alteraticn: of one or more amino acids in the
seguenze of a breakthrough isolate. Usually,

exception of amino

with the

truncazed amino acid sequence and eliminate an epirs

pilope,

& gplZd polypeptide of this invention will include

= 3

ailterations in the amino acid sequence of a
breakthrough isolate that do not alter the

polypeptide's ability to induce the same neutralizing

antibodies as the amino acid sequence of the 1solate.

In general, substitutions in the amino acid

sequence of a gpl20 polypeptide of this invention

are
conservative substitutions, particularly for amino acid

residues in the V2, %%, and C4 domains of gpl20, wnich

domains contain neutralizing epitopes. However, non-
conservative substitutions, particularly in domains
that do not contain neutralizing epitopes are

contemplated.

Conservative substitutions replace an amino aai

@i
with ar amino acid of similar size and character. For
example, a hydrophobic residue or hydrophilic residue

is replaced with another hydrophobic residue or
hydrophilic residue, respectively. Amino acids can be
divided into the folliowing groups: positively charged
residues (K, R and H}; negatively charged residues

{D and E); amides (N and Q); aromatics (F, Y, and Wi
hydrophokics (P, G, &, ¥ L, I, and M);

oYy, and uncharged
residues (S and T).

Usually, residues within a group
are replaced with ancther member of the group.

In one embodiment,
the V2,

critical amino acid residues in
V3, and C4 domains of gpl20 are identical to
the corresponding residues in a breakthrough isolate
Sequence. Critical amino acid residues in the V2, ¥i,
and C4 domains of gpi2t are described in the

experimental section. In another embodiment, all amina

-4 (-
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acid residues in the V2, V3, and C4 domains of gpl20
are identical to corresponding residues in a

breakthrough isoclate sequence.

Oligonucleotide Encoding gp120 from Breakthrough
Isclates

The present invention also provides novel
oligonucleotides encoding gpl20 from the breakthrough
isolates which can be used to express gpl20. An
oligonucleotide of this invention encodes a polypeptide
of this invention. The oligonucleotide can be DNA or
RNA, usually DNA. Although numerous nucleotide
sequences can encode the same amino acid sequence due
to the degeneracy of the genetic code, conveniently,
the oligonucleotides of this invention include a
nucleotide sequence of a breakthrough isclate as
illustrated in Table 1 (Seguence ID Nos. 2, 4, 6, 8,
10, 12, 14, 16, 18, 20, 22, 24, 26, and 28). Usually,
an oligonucleotide of this invention is less than about
5 kilobases (kb), preferably less than about 3 kb.

To express the encoded amino acid sequence, the
oligonucleotide can be inserted into a transcription
unit. The transcription unit can be inserted into a
plasmid fbr production of cell lines, inserted into a
virus (e.g.; vaccinia) or can be used directly as a DNA
vaccine. Suitable transcription units for production
of vaccine proteins are well known. A preferred
expression vector, designated psvI6éB5, is illustrated
in Sequence ID No. 32. The vector includes an HSV-1
gDl signal sequence joined to a linker seguence. The
gpl20 nucleotide sequence to be expressed starts with
the Kpn I site of the gene. Since all gpl20 or gpléo
sequences contain this site, any gpl20 nucleotide
sequence can be analogously inserted into the vector
and expressed. The vector ends with a polyA tail from
SV40.

-4]-
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1 addition to bheing useful to exXpress a

pestide seguence of this invention, the

b4
cligenucleotides of this invention can also be usel
g

nostics to detect HIV isolates. For example,

cligonucleotide or a portion thereof encoding a

neutralizing epitope can be used in branched chair

diagnostics or as a probe in in situ hybridization
studies.

Yagccine preparaticn

A gpl20 polypeptide of this invention frem &
selected breakthrough isolate(s) in a suitable carrier
iy used to make a subunit vaccine. The polypept:ids oan
ba used alone, but is generally administered in a

w e

LR

=

lcivalent subunit vaccine that includes gpl20 MN. In
addition to one or more gpl20 polypeptides of this
inventicon, the vaccine generally includes the MN
polypeptide (hereinafter, MN-rgpl20). The vaccine
usually includes about 3 to about 5 different gplis
polypertides, but 30

or more different gpl20
polypertides can be usad.

Preparation of gpi20 polypeptides for use in
vaccine is well known and is described hereinafter .
With the exception of the use of the selected HIV
isolate, the gpl20 subunit vaccine prepared in the
method does not differ from gpl20 subunit vaccines «f
the prior art.

As with prior art gpl20 subunit vaccines
the desired degree of

, gplin at
purity and at a sufficient
concentration to induce antibody formation is mixed

with a physiologicaliy acceptable carrier. A

physiologically acceptable carrier is nontoxic to &
recipient at the desags and concentration employed .=
tha vacoine. Generally, the vaccine is formulated fer

iniection, usually intramuscular or subcutaneous

injecticn. Suitable carriers for injection include

-4 2~
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sterile water, but preferably are physiologic salt
solutions, such as normal saline or buffered salt
solutions such as phosphate-buffered saline or ringer's
lactate. The vaccine generally contains an adjuvant.
Useful adjuvants include QS21 (Quillaja saponaria,
commercially available from Cambridge Biotech,
Worcester, MA), which stimulates cytotoxic T-cells, and
alum (aluminum hydroxide adjuvant). Formulations with
different adjuvants which enhance cellular or local
immunity can also be used. In particular,
immunopotentiators such as cytokines can be included in
the vaccine. Examples of suitable immunopotentiating
cytokines include interleukins, such as interleukin-2
(IL-2) and interleukin-12 (IL-12), and tumor necrosis
factor~alpha (TNF-a).

Additional excipients that can be present in the
vaccine include low molecular weight polypeptides (less
than about 10 residues), proteins, amino acids,
carbohydrates including glucose or dextrans, chelating
agents such as EDTA, and other excipients that
stabilize the protein or inhibit growth of
microorganisms.

The vaccine can also contain other HIV proteins.
In particular, gp4l or the extracellular portion of
gp4l or HIV-1 core proteins such as P24, P17, and P55
can be present in the vaccine. Although the amino acid
sequence of gp4l is more conserved than that of gpl20,
gp4l contains neutralizing epitopes. Preferably, any
gp4l present in the vaccine is from an HIV isolate
present in the vaccine. gpl60 from an isolate used in
the vaccine can replace gpl20 in the vaccine or be used
together with gpl20 from the isolate. Alternatively,
gpl60 from a different isolate than those in the
vaccine can additionally be present in the vaccine.

Vaccines according to the invention can also

contain one or more soluble gpl20 polypeptide

-4 3=
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saguences, or fragm@xﬁs thereof, in combination with an
engineered virus spac ifically designed to express
proteins that inducs a cytotoxic T-cell response.
Suitable engineeres viruses are derived from, for

examp.e, Canary Pox virus, vaccinia viruses, attenuzted

human herpes viruses {such as, e.g., herpes simplax

viruses), and Vari

Zoster. Exemplary enginesred
viruses are modified to express any KIV protein «
of inducing a cvtotoxic

T-cell resporse, such as -nose
described above. Typically, immunization with “he
Zpl20/engineered virus vaccine is followed oy

adm

ministration of ¢ne or more doses of the gpl2¢

polypeptide sequencs

)} to boost the immune responsea

1f desired, viruses can be engineered to express one or
ore gpli0 polypeptide sequences of the invention, or

fragments thereof, and used in vaccines with

71

scluble gpl20 polypeptide seguences.

Vaccine formulations generally include a total of
about 300 to 600 zg of gplz20, conveniently in about
i.0 ml of carrier. Preferred formulations include use
w»},—ﬁ =

of twice the weight of a gpl20 polypeptide in twics
28600 ug alum. Howsver, formulations having smallsy

amounts (e.g.; 50 ug per dose) are also used, geng

with alum or other @djuvants. The amount of gpl20 for

any isolate present in the vaccine will vary depending

on the immunogenicity of the gpl20. For example, gpiZ0

from some strains of HIV may be less immunogenic thean

grl20 from the MN strain (Sequence ID No. 29). If wwo
strains having diffarent immunogenicity are used in
combination, empirical titration of the amount of =zach

virus would be performed to determine the percent of

the gpliz0 of each strzin in the vaccine. For isclate
having similar immunogenicity, approximately equal

smounts of each isolate's gpl20 would be present in nhe

vaccing. For exampiag in a preferred embodiment, “hs

vagcine ludes gpl24 from the MN and a strain of *h

3
e h b

-4 4 -
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invention at concentrations of about 300 pg per strain
in about 1.0 ml of carrier. When the vaccine includes
gpl20 from about 30 isolates, about 10 to about 50 ug
can be used. Methods of determining the relative
amount of an immunogenic protein in multivalent
vaccines are well known and have been used, for
example, to determine relative proportions of various
isolates in multivalent polio vaccines.

The vaccines of this invention are administered in
the same manner as prior art HIV gpl20 subunit
vaccines. In particular, the vaccines are generally
administered at 0, 1, and at 6, 8 or 12 months,
depending on the protocol. A preferred protocol
includes administration at 0, 1, 6, and 12 months.
Following the immunization procedure, annual or
bi-annual boosts can be administered. However, during
the immunization process and thereafter, neutralizing
antibody levels can be assayed and the protocol
adjusted accordingly.

The vaccine is administered to uninfected
individuals. In addition, the vaccine can be
administered to éeropositive individuals to augment
immune response to the virus, as with prior art HIV
vaccines. It is also contemplated that DNA encoding
the strains of gpl20 for the vaccine can be
administered in a suitable vehicle for expression in
the host. 1In this way, gpl20 can be produced in the
infected host, eliminating the need for repeated
immunizations. Preparation of gpl20 expression
vehicles is described hereinafter.

Although the gpl20 isolates described herein can
be used as a vaccine as described above, the amino acid
sequences can also be used alone or in combinations in
the same type of formulation for use as an immunogen,
to induce antibodies that recognize the isolate(s)

present in the immunogen. Immunogens are formulated in

45~
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Tne same manner as vasoines and can include the same

excipients, etc. Artibodies induced by the Immunocgs

can be used in a

83

iagnostic to detect the HIV strain

the immunogen or to affinity purify the strain.

2pi20 Polypeptide Ssguences and Chemokine Receptors

While CD4 is the primary cellular receptor §

s

3
H

§d

Ve 1 Li

V=1, it is not sufficient for entry of HIV~1 ints

Y]
i

lls. Co-receptors required in conjunction with

i~
H

w

e

ve peen identified. These Co-receptors are members
of the chemokine receptor family of seven-transmemirane

G=protein coupled rs

The chemokine superfamily
<% subdivided intc two groups based on the amino
terminal cysteine spacing. The CXC chemokines are
primarily inveolved in neutrophil-mediated inflammat:on,
and the CC chemokines tend to be involved in chron:

inflammation. At lesast five CC chemokine receptors,

designated CC~CKR1-3% falso known in the art as CCRI~53

‘
and at least four CXZ chemokine receptors, designated
CXC~CKRi=¢ (also known as CXCR~1-4), have been
identirfied.
CHC-CKR~4 (CXCE-4), which has also been callec The

aim

aipha=-chemokine receptor fusin, serves as an entry

Fele]

cotfactor for T-cell-tropic HIV-1 strains. CC-CKR-S

{CC-R5), which has been called beta~-chemokine receptor,

together with its reiated family members, such as
CKR-2b and CC-CKR3,

s&rve as entry cofactors for
macrophage~-tropic HIV-1 strains. T~cell-tropic strains
can infect primary T-cells and T-cell lines, but not
macrophages, whereas macrophage-tropic strains can
infect macrophages and primary T-cells, but not T
lines.

T-cell- and macrophage-tropic strains are

d more fully in Deng et. al., Nature 381:6%5%-
{ €i, which is hereby incorporated by reference

in 1ts entirety. Examples of T-cell-tropic strains

include laboratory i1zclates, such as IIIB and MN.

-46-
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Macrophage-tropic strains include primary isolates,
including but not limited to A244, GNE6, GNE8, and
breakthrough viruses from vaccinees immunized with
gpl20-based vaccines. Dual-tropic strains can use both
types of co-receptors, entering cells via CXC-CKR-4 or
via one or more CC~CKR family members, preferably CC-
CKR-5, CC-CKR-2b, or CC-CKR-3. While the present
invention is not intended to be bound or limited by any
one theory, the entry of T-cell tropic and macrophage-
tropic HIV-1 strains is believed to provide a unifying
explanation of the differences in cell tropism between
viral strains, the resistance to HIV-1 infection by
many CD4~-transfected nonprimate cells, and the HIV-1-
infection resistance of a portion of the human
population.

Accordingly, in one embodiment is a vaccine
containing (1) a first gpl20 polypeptide sequence, or
fragment thereof, from a macrophage-tropic HIV-1 strain
and/or a second gpl20 polypeptide sequence, or fragment
thereof, from a T-cell tropic strain, in combination
with (2) a breakthrough isolate HIV gpl20 polypeptide
sequence, or fragment thereof, from a vaccinee
vaccinated with the first and/or second HIV gpl20
polypeptide sequence. Preferably, the vaccine includes
at least two gpl20 polypeptide sequences that bind to
different chemokine receptors. In one embodiment, the
vaccine includes first and second gpl20 polypeptide
sequences that bind to different chemokine receptors.
In addition, the breakthrough isolate gpl20 polypeptide
sequence can bind to a different chemokine receptor
than the chemokine receptor(s) bound by either or both
of the first and second gpl20 polypeptide sequence(s).

A preferred T-cell tropic strain is a laboratory
isolate, most preferably MN. Preferred macrophage-
tropic viruses for use in the invention are GNE6 and
GNE8, which are representative of the breakthrough

- 7 -
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viruses disclosed hmrain and differ from MN in thau
"

their gpl20s induce the formation of antibodies b

recognize the gplis zeguences (e.q.,
invelved in binding to

CEC-CER-5.

the V3 domair:
CC chemokine receptors,

a5

In one embodiment, HIV infection is prevented by

asdrministering one or more chemokine receptor-bindirg
$pl20 polypeptide seguences, or fragment(s) thereor
co

ontaining approprists chemokine receptor-binding

domains, 1n a vaccine, such as those described above.

Freferably, the vacuine also includes one or more

J4-~pinding gplzy peol

/peptide sequences or appropriate
fragments thereof.

such vaccines induce anti-HIV
| SR

antikedies that inhi viral gpl2C-chemokine recepior
or =CD4 binding. In addition, such gp120 polypeptides

can directly inhibit HIV infection by binding to one or
wre co-receptors for M1V infection, such as CD4

m

L
chemokine receptor, vhus providing a prophylactic v

therapeutic effect in treating HIV infection.

Freferably, gpl20 polypeptide sequences useful in

NP S N ]

regard contain the Terel] binding (TCB) domain.
Various uses of shemokine receptor-binding gpi:0
polypeptlides are discussed below with regard to I 64
chemok:ine receptor family. However, those skilled in

Aoa

4

Sk

the art recognize that this discussion applies equally
te CXC chemekine receptors that act as cofactors HIiv
infection,

The gpl20 polypeptides can be used as a
compesition containing one or more gpl20 polypeptid
&s described for use as a vaccine or immunogen.
Composition can be administered, prophylactically o
therapeutically, to a patient at risk of infection or
in need of such treatment using the dosages and routes
and means of administration described herein. Howewvar,
chronic administration may be preferred and dosagesz ¢an

be adjusted accordine

It is noted that in vive

-4 8-
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administration can also induce antibodies that bind
viral gpl20, further inhibiting virus binding to
CC~-CKR.

The gpl20 polypeptides can also be used in
screening assays to identify antagonists of CC-CKR.
For example, candidate antagonists can be screened for
inhibition of binding of gpl20 to a CC-CKR CC~CKR
receptor that is isolated and attached to a surface
(e.g., plastic dish) or recombinantly or naturally
expressed on the surface of a cell. Antagonists can
either bind gpl20 or bind receptor. Preferred
candidate antagonists include gpl20 compounds, small
gpl20 peptides (5 to 20 amino acids in length,
preferably 7 to 10 amino acids in length) or
peptidomimetics of gpl20 that bind receptor, monoclonal
antibodies that bind gpl20, and small organic molecules
that bind either gpl20 or receptor.

The antibodies induced by the gpl20 polypeptides
can also be used to induce anti-idiotype antibodies
that bind CC chemokines. These anti-idiotype
antibodies can be screened for binding to an anti-gpl20
polypeptide antibody and inhibiting gp120 from binding
CC~CKR receptor. Such anti-idiotype antibodies mimic
gpl20 by binding to CC-CKR receptor. Such antibodies,
preferably human antibodies, can be obtained in a
number of ways, such as human antibodies from
combinatorial libraries (e.g., Burton et al. Adv.
Immunolo. (1994) 57:191-280). It is now possible to
produce transgenic animals (e.g., mice) that are
capable, upon immunization, of producing a full
repertoire of human antibodies in the absence of
endogenous immuncoglobulin production. For example,
homozygous deletion of the antibody heavy-chain joining
region (JH) gene in chimeric and germ~line mutant mice
results in complete inhibition of endogenous antibody
production. Transfer of the human germ-line

-49-
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immunoglobulin gens srray in such germ-line mutani mice
results in the production of human antibodies upesn
antigen challenge as described in Jakobovitis et =’
Proc. Natl. Acad. i. USA 90: 28551 {1993); Jakcbo
et al., Nature 362::55-258 (1993); Bruggermann et }.,
Year in Immuno. 7: 5% {1993) .,

Alternatively, phage display technology as
described by McCafferty et al., Nature 348:552-56%
{1990) can be used %o produce human antibedies and
antibody fragments i vitro from immunoglobulin

variakle (V) domain gene repertoires from unimmunized

£

acnors.  According ro rthis technique, antibody V cumain

&y

B

ienes are closed in~frame either into either a ma

or
MINOX Coat protein gens of a filamentous bacteriopnage,
such as M13 or fd, and displayed as functional antibody
fragments on the surfsce of the phage particie.

Becausz the filamentous particle contains a singie-
stranded DNA copy of the phage genome, selections hazed
vrithe functional properties of the antibody also

]

“
‘
ot

result in selection of the gene encoding the antibody
#xhibiting those properties. Phage display can be

performed in a variety of formats as reviewed by,

example, Johnson,
Biology 3:564-571

sl., Current Opinion in Strucruar

Several sourcesx of V-gene segments can be used for
phage display. Clac
{1991} isclated
antibodies from

on et al., Nature, 352: 624

small random combinatorial library of
V genes derived from the spleens of immunized mice. A

repertoire of V genes from unimmunized numan doners {or

embryoric cells) can ke constructed. It has been

L

demonstrated that antibodies to a diverse array cf
g

antigens {includin

it self-antigens) can be isclated
ssentially following the techniques described by HKa:
toal., J. Mol. Bioi., 222: 581-597 (1991), or Griffith
=T al., EMBO J., 1in: T25-734 (1993).

n©

i
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In a natural immune response, antibody genes
accumulate mutations at a high rate (somatic
hypermutation). Some of the changes introduced confer
higher affinity, and B cells displaying high-affinity
surface immunoglobulin are preferentially replicated
and differentiated during subseguent antigen challenge.
This natural process can be mimicked by employing the
technique known as "chain shuffling" (Marks et al.,
Bio/Technol. 10:779-783 [1992]}). In this method, the
affinity of "primary" human antibodies obtained by
phage display can be improved by seqguentially replacing
the heavy and light chain V region genes with
repertoires of naturally occurring variants
{(repertoires) of V domain genes obtained from
unimmunized donors. This technique allows the
production of antibodies and antibody fragments with
affinities in the nM range. A strategy for making very
large phage antibody repertoires has been described by
Waterhouse et al., Nucl. Acids Res., 21: 2265-2266
(1993).

Accordingly, antibodies that bind CC-CKR can be
obtained by screening antibodies or fragments thereof
expressed on the surface of bacteriophage in
combinatorial 1lfbraries or in other systems as
described above with a gpl20 monoclonal antibody that
inhibits gpl120 binding to receptor.

In addition to screening antibodies with a gp-120
antibody, random or combinatorial peptide libraries can
be screened with either a gpl20 antibody or the gpl20
compounds of the invention. Approaches are available
for identifying peptide ligands from libraries that
comprise large collections of peptides, ranging from 1
million to 1 billion difference sequences, which can be
screened using monoclonal antibodies or target
molecules. The power of this technology stems from the
chemical diversity of the amino acids coupled with the

_51—
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iarge number of seguences in a library. See for
examplie, Scott et .., Cur. Open. Biotechnol. 5(2;:40~8
{1294); Kenan et al. Trends Biochem. Sci. {1994)

“7-64. Accordingly, the monoclonal antibodies

7
erably human moncclonals or fragments therect.
réted as discussed herein, find use in freatment by
inhibiting or treating HIV infection or disease
progression, as well as in screening assays to idenvify

additional pharmaceuticals.

Froduction of gplzi

gpiz0 for a vaccine can be produced by any
suitable means, as with prior art HIV gplz0 subuni®
vaccines. Recombinantly-produced or chemically
synthesized gpl20 is preferable to gpl20 isolated
directly from HIV for safety reasons. Methods for
recombinant productiosm of gpl20 are described below.
Oligonucleotides eancoding gpl20 from breakthrough
izolates and capable of expressing gpl20 can be
prepared by conventional means. For example, the
nucleotide sequence

be synthesized. Alternatively,
anctherr HIV nucleot:de sequence encoding gpl20 can ne

residues as by site-directed mutagenesis.
Site-directed mutagenesis is described in Kunkel er a1,
Eroc. Matl. Acad. 3ci. (USA) 82:488-492 (1985) and
Zuoller et al, Nuc. acids Res. 10:6487-6500 (1982) and
is well known.

Ir. a preferred «mhbodiment, the nucleotide segquence
is present in an expression construct containing [Na
encoding gpl20 under ths transcripticnal and

translational controi of a promoter for expression of

3

the encoded protein. The promoter can be a eukaryotic

promoter for express in a mammalian cell. In ca

where one wishes to o

and the promoter or producs

gpi20 In & prokaryotic host, the promoter can be a

s P
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prokaryotic promoter. Usually a strong promoter is
employed to provide high-level transcription and
expression.

The expression construct can be part of a vector
capable of stable extrachromosomal maintenance in an
appropriate cellular host or may be integrated into
host genomes. Normally, markers are provided with the
expression construct which allow for selection of a
host containing the construct. The marker can be on
the same or a different DNA molecule, desirably, the
same DNA molecule.

The expression construct can be joined to a
replication system recognized by the intended host
cell. Various replication systems include viral
replication systems such as those from retroviruses,
simian virus, bovine papilloma virus, or the like. 1In
addition, the construct may be joined to an amplifiable
gene, e.g. the DHFR gene, so that multiple copies of
the gpl20 DNA can be made. Introduction of the
construct into the host will vary depending on the
construct and can be achieved by any convenient means.
A wide variety of prokaryotic and eukaryotic hosts can
be employed for expression of the proteins.

Preferably, the gpl20 is expressed in mammalian
cells that provide the same glycosylation and disulfide
bonds as in native gpl20. Expression of gpl20 and
fragments of gpl20 in mammalian cells as fusion
proteins incorporating N-terminal seguences of Herpes
Simplex Virus Type 1 (HSV-1) glycoprotein D (gD-1) is
described in Lasky, L. A. et al., 1986 (Neutralization
of the AIDS retrovirus by antibodies to a recombinant
envelope glycoprotein) Science 233: 209%-212 and Haffar,
0.K. et al., 1991 (The cytoplasmic tail of HIV-1 gpl60
contains regions that associate with cellular
membranes.) Virol. 180:439-441, respectively. A
preferred method for expressing gpl20 is described in

_53_
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the examples. In ths examples, a heterologous signsl

sequence was used for convenient expression of the

protein, However, whe protein can also be 2Xpres
using the native signal seguence.

in isolated, purified gpl20 polypeptide havirg one
of the amino acid seguences illustrated in Table 1 zan
be precduced by convenzional methods. For example, the

proteins can be chemically synthesized. 1In a prefsrred

ampodiment, the proteins are expressed in mammalian

ion construct of this invent

cells using an expre

o

The expressed proteins

can be purified by conventicnal
means. 2 preferred purification procedure is desariped
ir: the examples.

Gpllt Fragments
The present invention also provides gpl20

fragments that are suitable for use in inducing

antibodies for use in a vaccine formulation. &
truncated gpl20 segquence, as used herein, is a fragment
of gpli0 that is free from a portion of the intact
9pl20 seguence beginning at either the amine or carboxy
terminus of gpl20. & truncated gpl20 sequence of tnis
invention is free from the C5 domain. The C5 domain of
gpi20 is a major immunogenic site of the molecule.
However, antibodies +¢ the region do not neutralize
virus. Therefore, elimination of this portion of gupi2o
from immunogens used to induce antibodies for
serotyping is advantagaous.

In another embodiment, the truncated gpi20
seguence ls additionzlly free from the carboxy terminal

egion through about amino acid residue 453 of the
gpil20 V5 domain. The portion of the V5 domain
remaining in the sequence provides a convenient

restriction site for preparation of expression

constructs. However, & truncated gpl20 seguence th

iz free from the entire gpl20 V5 domain is also

AP/P/ 99701432



’ Ly
Negeus®

10

15

20

25

30

35

APv 01282

suitable for use in inducing antibodies.

In addition, portions of the aminc terminus of
gpl20 can also be eliminated from the truncated gpl20
sequence. In particular, the truncated gpl20 sequence
can be free from the gpl20 signal sequence. The
truncated gpl20 sequence can be free from the carboxy
terminus through amino acid residue 111 of the gpl20 C1
domain, eliminating most of the C1 domain but
preserving a convenient restriction site. However, the
portion of the Cl1 domain through the V2 cysteine
residue that forms a disulfide bond can additionally be
removed, so that the truncated gpl20 seguence is free
from the carboxy terminus through amino acid residue
117 of the gpl20 Cl domain. In a preferred embodiment,
the truncated gpl20 sequence is free from the amino
terminus of gpl20 through residue 111 of the Cl domain
and residue 453 through the carboxy terminus of gpl2o0.

The truncated gpl20 sequences can be produced by
recombinant engineering, as described previously.
Conveniently, DNA encoding the truncated gpl20 seguence
is joined to a heterologous DNA sequence encoding a
signal sequence.

It is understood that the application of the
teachings of the present invention to a specific
problem or situation is within the capabilities of one
having ordinary skill in the art in light of the
teachings contained herein. Examples of the products
of the present invention and representative processes
for their isolation, use, and manufacture appear below,
but should not be construed to limit the invention.

All literature citations herein are expressly
incorporated by reference.

EXAMPLES
Materials and Methods

-55-
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Specimen collection from human volunteers. & inod

was collected from MiN-rgpl20-immunized individuals who

ol

were Iinfected with HIV~-1 while participating in Frase I
{KIH Frotocol AVES ¢i6) and Phase IT {(NIH Protoca:?

AVEG HIV-1 vaccine trials sponsored by the

National Institutes of Health (NIH). ‘The demographias
cf the subjects in the study, and the stucdy design nave

been described in McEirath; Seminars in Cancer Biol.

{1395); McElrath et al.; Abstracts fropm Eightl

Annual Meeting of the National Cooperative Vaccine
ievelopment Groups for AIDS. Bethseda, MD 216 (1986,
Specimens were obtained according to an informed

consent protocol approved by the instituticnal reviay

poards of the particirsting institutions. In the
experimental secticrn, the time Of HIV-1 infection i=
specified with regard to data provided by the NIH xina
Vaccine Evaluation Nestwork where PCR (RNA) and/or
serologic assays were used to detect HIV-1 infectics.

Sample preparation for cloning HIv-1 envelope
glycoproteins. Peripharal blood mononuclear cells
{(PBMCs) from HIV-1 infected vaccinees were prepared
from heparinized venous klood by FICOLL-HYPAQUE
gradient centrifugaticn. Cell number and viability
were determined. Afver separation, PBMCs were washad

twice in phosphate-buffered saline and suspended at 5
aensity of €x10" cells/ml in PCR lysis buffer
10 mM Tris (pH 8.4), 2.5 mM MgCl,, 0.1
{(Sigma), 0.4%% NONIDET P40 detergent,

20 detergent (both detergents are

commercially available from United States Biochemics:

Corp.) and 0.06 mg/ml froteinase K (Gibeo BRL) to iy
the cells. The lysate was incubated at 50-60°C for

L hour, foliowed oy inactivation of the Proteinase ¥ at

95°C for !0 minutes. Lvsates were shipped frozen aru

stored &t ~70°C untii L

-G -
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Polymerase chain reaction (PCR) amplification.
Samples were subjected to two rounds of PCR
amplification using the nested primers described below.
In the first round, 25 pl aliquots of PBMC lysates
(containing about 1 ug genomic DNA) were mixed with an
equal volume of a PCR reaction mix containing 400 uM
each dNTP, 200 ug/ml BSA (Sigma Chemical Corporation,
RIA grade) and about 100 pmoles of each primer in 50 mM
KCl, 20 mM Tris (pH 8.4) and 3 mM MgCl.,. After an
initial 10 minute denaturation step at 95°C, 5 units of
Tag polymerase (AMPLITAQ, Perkin Elmer Cetus) were
added during an 55°C soak step, and samples were
overlayed with mineral oil.

The PCR profile was as follows: 2 cycles having
1 minute at 55°C, 2.5 minutes at 72°C and 1 minute at
94°C, followed by 28 cycles with 30 seconds at 55°cC,
2.5 minutes at 72°C and 45 seconds at 94°C, and an
extension step at 72°C for 5 minutes.

Aliguots of 10 ul from the first-round reactions
were re-amplified with appropriate nested primers in a
final reaction volume of 100 pul, using either the
reagents and profile described above or the reagents
and profile described in the PCR Optimizer Kit
(Invitrogen.) PCR reaction products were purified
using QIAQUICK-spin columns (Qiagen Inc.) The primer
pair used in the first round was either 120.0s.F
(5'-gggaattcggatccAGAGCAGAAGACAGTGGCAATGA with
homologous sequence at position 6248-6270 of HIVPV22)
(SEQ. ID. NO. 34) or JM1iiA
(5'-ctcgag—~-CTCCTGAAGACAGTCAGACTCATCAAG at position
6048-6074) (SEQ. ID. NO. 35) in the forward direction
[Kusumi et al.; J. Virol. 66:875 (1992)] combined with
120.0s.R (5'-ggtctagaagctttaGCCCATAGTGCTTCCTGCTGCT-CC
at position 7836-7859) (SEQ. ID. NO. 36) in the reverse
direction. The internal nested primers were 120.BX.F
(5'-gggcggatcctcgaGGTACCTGTRTGGAAAGAAGCA at position

-57 -
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6389-5410; R: A or o
{(5'~-gytctagaagctttas

} (SEQ. ID. NO. 37) and 120.is.%
CTCCYAAGAACCCAAGGAACA at position
7819-7841; Y: T or “} (SEQ. ID. NO. 38). Heterolagous

primer sequences are shown in lower Case letters.

Subcloning of PCR products and the expression of
recombinant envelope glycoproteins as fusion proteins.,
The HIvV~1l envelope glycoprotein gpl20 seqguences wers
cloned and expressed as chimeric genes and fusion
proteins, where the signal sequence and 27 aminoc acids
from the mature N terminus of herpes simplex virus
type 1 (HSV-1) were fused to the N-terminal seguencas
cf the gpl20 genes, corresponding to amino acid 1% o f
the mature gpl20 sequence.  PCR products containing
grl20 seguences from the breakthrough specimens Wers
cloned into pRKS expregsion plasmid as chimeric genes
using combinations ¥ restrictions sites engineersd
into the heterologous PCR pPrimer tails and the Xho ¥
site engineered into the N-terminal sequence of
HEV-1 D,

The resulting double-stranded DNA was sequenced
with Seguenase and the QGTP Reagent Kit (United Sta*es
Biochemical Corp.;. Seguences from glycoprotein I were
provided to enhance expression and to provide a flag
epitope to facilitate protein analysis, as described in
Berman et al.; J. Vireg. 7:4464-9 (1992); Nakamura Ean
al.; AIDS and Human Retroviruses 8:1875-85 (1992); and
Nekamura et al.; J. virol. 67:6179-91 (1993).

Briefliy, isclated DNA fragments generated by thne
PCR reaction were ligated into a plasmid (pRK.gD-5,
PREKgDstop) designed to fuse the gpil20 rragments, in

frame, to the 5! sequarnces of the glycoprotein D {5

gene of Type 1 Herpes ‘implex Virus {gh~-1)and the z:
ernd to translational stop codons. The fragment of tha
al-1 gene encoded the £ignal sequence and 25 aming

acids of the mature forn of HSV-1 protein. To allow

~58 -
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for expression in mammalian cells, chimeric genes
fragments were cloned into the pRKS expression plasmid
(Eaton et al., Biochemistry 291:8343-8347 (1986)) that
contained a polylinker with cloning sites and
translational stop codons located between a
cytomegalovirus promotor and a simian virus 40 virus
polyadenylation site.

The resulting plasmids were transfected into the
293s embryonic human kidney cell line (Graham et al.,
J. Gen. Virol. 36:59-77 (1977)) using a calcium

phosphate technique (Graham et al., Virology 52:456-467

(1973)). Growth conditioned cell culture media was
collected 48 hr after transfection, and the soluble
proteins were detected by ELISA or by spebific
radioimmunoprecipitation where metabolically labeled
proteins from cell culture supernatants were resolved
by sodium dodecyl sulfate polyacrylamide gel
electrophoresis (PAGE) and visualized by
autoradiography as described in Berman et al.,

J. Virol. 63:3489-3498 (1989) and Laemmli, Nature
227:680-685 (1970).

Serologic assays. Sera were assayed for
antibodies to rgpl20, antibodies to synthetic gpl20 V3
domain peptides corresponding to sequences from the
gpl20 V3 domain, and antibodies able to inhibit the
binding of MN-rgpl20 to cell surface CD4 using
serologic assays described in Berman et al.; J. Virol.
7:4464-9 (1992); Nakamura et al.; AIDS and
Human Retroviruses B:1875-85 (1992); and Nakamura et
al.; J. Virol. 67:6179-91 (1993). Endpoint titers of
antibody binding to gpl20 and V3 peptides were
determined using three fold-serial dilutions of sera.
The endpoint dilution titer was defined as the last
dilution that produced an optical density value that
was two times higher than the mean of the optical

-59~
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censities of 1:50 diluted, pocled, normal human sera
Antibecdy titers were =zalculated by a computer program

that interpolated values between antibody dilutions

e

The inter-assay coefficient of variation of positive
control standard sera was 235%.

Binding of monccional antibodies to rgpl20o from
breakthrough viruses. An ELISA similar to that
described by Moore et al.; AIDS 3:155-63 (1989) was
used to measure the binding of various monoclonal
antibedies (MAbs) to rgpl20s from breakthrough viruses
Briefly, Nunc-Immuno plates (Maxisorp, certified) were
coated (100 ul at 5 ug/ml in PBS at 4°¢C overnight) wit
an affinity-purified sheep polyclonal antiserum tc =a
reptide at the € terminus of gpl20 (D7324,

international Enzymes, Fallbrook, CA). After washing

2

2
o]

locked with PBS-1.0% BSA for 30-60 minutes at roonm

temperature. Cell culture supernatants from 293s
cells, diluted to contain equivalent amounts of the
gl-rgp.20 fusion protein, were added and incubated for
Z hours at room temperature followed by three washes
With PHES~0.05% TWEEN-~20 detergent. Various MAbs ware
dilutecd in PBS-1.0% BSA and 100 #L of the diluted MAbs
were acded to each well and incubated for 1 hour at
room temperature.

Tre plates were washed 3 times and incubated with
140 ul of a horseradish peroxidase~conjugated secon:
antibody {goat anti-mouse or anti-human IgG, Cappe
for 1 hour at room temperature. After 3 washes the
plates were developed and the OD,, (optical density at
492 nm) read in a pliate reader. Growth conditionea
cell culture supernatants were normalized by dilutiecn
pased on binding by Mab 5B6 which is specific for Hsv-}
glveoprotein D fusion nrotein.

»

h

once with PBS-0.05% TWEEN-20 detergent, the plates were
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Virus neutralization assays. The ability of

vaccinee sera to inhibit infection of MT4 cells by

HIV-1,, was measured in a cytopathicity assay where cell

viability was guantitated using a calorimetric
indicator dye, as described in Robertson et al.;

J. Virol. Methods 20:195-202 (1988). Briefly, a virus
stock of HIV-1,, (obtained from Dr. Michael Norcross,
U.S. Food and Drug Administration) was prepared as the
clarified supernatant from chronically infected
H9/HIV-1,, cell culture. H9 cells chronically infected
with HIV-MN were pelleted and resuspended in one-tenth
the original volume of medium. Cell-associated virus
was released by the mechanical shearing effects of
rapid vortexing of the cells as described in Wrin et
al.; J. Virol. 69:39-48 (1995).

An amount of virus sufficient to ensure complete
cell lysis killing in 7 days was incubated with
three-fold serial dilutions of test antisera, and then
used to challenge MT4 T-lymphoid cells in 10%
FCS/RPMI-1640 cell culture media. The cultures were
incubated for 7 days at 37°C in 5% CO,, and then cell
viability was tested by the dye MTT, as described by
Robertson et al.; J. Virol. Methods 20:195-202 (1988).
Virus neutralization endpoints were guantitated by
measurement of OD at 570~650 nm, and then the endpoint
titers were calculated as the reciprocal of the
antiserum dilution giving a signal that was two-fold
above the control signal with unprotected (killed)
cells. These titers were typically twice those
calculated at 50% protection.

Results
Immunization history of infected subjects. Since
1992, 499 adults have been immunized with MN-rgpl20 in
Phase I trials in low or moderate risk individuals and
in a Phase II clinical trial involving moderate to high
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risK irdividuals. Tnhne studies described herein entail

the geretic and immunclogic characterization of the

first geven of nine individuals who becane infected
with HIV~1 through high risk behavior during the cocurse
¢f these trials. 4 listing of the trials and summary
0i the status of the vaccinees is presented in

Table 2A. A listing of the analysis cf the vaccinces

™

& presented in Table 38,

TABLE 22
Description of vaccinees Infected with HIV-1
After Immunization with MN-rgpizo0

tAntigen doss/

sSnudy Ho. Case MNo. *Risk Group Adjuvant
016 Ci M/H 300/Q821
016 cs M/H 600,082
14 Cis M/H 300/0821
20 o M/H 600/Alum
200 cil M/H 600/Alum
201 ci0 M/IDU 600/Alum
201 17 M/IDU 600/Alum

* ~ M/H indicates male homosexual; M/IDU
indicate male intravenous drug user.

b3 -~ numbkers indicate dose in micrograms of
MN-rgpl20 injectec per immunization; 0821
indicates antigen was formulated in Qs21 adjuvant;
Alum indicates Mi-rgpl20 formulated in alumirum
hycroxide.
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TABLE 2B
Description of Vaccinees Infected with HIV-1
After Immunization with MN-rgpi2o0

Injection Injections Time of npInterval:

Case Schedule before HIV-1+ to HIV-1+

No. {(months) HIV-1+ (months) (months) _
cé6 0,1,10.5 2 4.00 2.00
cs8 0,1 2 4.00 3.00
C15 0,1,2 3 6.25 4.00
c7 0,1,6,12 3 9.25 3.00
Cl1 0,1,6,12 4 19.5%0 6.75
C10 0,1,6,19 3 19.50 13.50
C17 0,1,6,18 4 24.75 6.25

o - indicates interval between last immunization

and detection of HIV-1 infection.

Three of the infections occurred in a Phase I
trial (NIH Protocol AVEG 201) that compared the safety
and immunogenicity of MN-rgpl20 formulated in two
different adjuvants (alum and QS21), and four of the
infections occurred in a Phase II trial aimed at
establishing the safety and immuncgenicity of MN-rgpl20
in various high risk groups (e.g., intravenous drug
users, homosexual and bisexual males, and partners of
HIV-1 infected individuals).

Of the seven infections studied (Table 3), two (C6
and C8) occurred after two injections, three (C7, C10
and C15) occurred after three injections, and two (C1l1
and Cl17) occurred after receiving the four scheduled
injections. The interval between receiving the last
immunization and becoming infected was 2 to
13.5 months.
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antibody response to MN-rgpl20 was measured by
1 infected individusls throughout the course
immunization regime (Figure 1).

TABLE 3
Peak Post Boost MN-rgpil2o0 Antibody Titers
in Vaccinees that Became Infected with HIV~1

injec:ions cé b c15 ¢1 g1l cin €iz
<50 G185 79 <50 1890 na na
2 21339 10155 na 413 32696 7773 156
# # 4460 9707 34728 11627 1841
3
] # # # # # # 1234

# - indicates spzcimen not analyzed because of
e

HIV=~-1 infection.

ns - indicates the sample was not available for
testing.

boldface - indicates unusually low antibody
titers

Antibody response to gpl20 in vaccinated

The magritude and specificity of the
ELISZA in
of the
Five of the seven

~64_

AP/P/99/01432



10

15

20

25

30

35

AP001282

subjects exhibited normal antibody response kinetics
that included a small but reproducible primary response
(1:100-1:2,000) and a strong secondary (booster)
response (titters ranging from 1:7,000-1:32,000), and
antibody responses following third and fourth
injections that were similar or marginally higher than
those achieved after the second immunization (Figure 1,
Table 3).

The antibody response observed in C7 (Figure 1C)
was unusual in that no antibodies were detectable after
the primary injection and a titer of only 1:350 was
detected after the second injection. It thus appeared
that €7 did not respond to the primary immunization,
and that the antibody response obtained after the
second injection represented a primary immune response.
Consistent with this hypothesis, the third injection
elicited a titer of only 1:9,707, typical of those
normally seen after two immunizations.

An atypical antibody response was also seen in
subject €15 (Figure 1G) who was immunized according to
an accelerated immunization schedule of 0, 1, and 2
months. As expected, the antibody titer seen in this
subject (1:4,460) was at the low end of what is
typically achieved after two immunizations and was far
below normal values for three immunizations. The lack
of an effective booster response after the third
immunization of Cl15 was not surprising in view of
previous studies where an accelerated 0, 1, and 2 month
immunization schedule in baboons [Anderson et al.;

J. Infect. Dis. 160:960~9 ((1989)]) similarly prolonged
the secondary response and failed to elicit an
effective tertiary booster response.

Retrospective analysis of serum and plasma from
subjects C6 (Figure 1A) and C8 (Figure 1B) indicated
that they became infected with HIV~1 at some point

between the second and third immunizations. Serologic
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evidence of HIV-1 intestion was evident in the gpl:d

antibocy assays where the titers failed to decline two
weeks &fter the second injection and instead formed an
uncharecteristic high titer plateau (Figures 1A and
IR} . R similar plateau in MN-rgpl20 titer after ths

third injection, suggested that subject C7 becane
c

infected around week 34, approximately 16 weeks after
receiving the third injection (Figure 1C). subjects

Cio {(Figure 1E), Ci1 {Figure 1D}, C15 (Figure 1G), ang

<17 (Figure 1F) developed unexpected increasss in U120
titers, typical of Hiv-1 infection, after either the
third or fourth immunizations. The data obtained
demonstrate that immunclogic priming for MN-rgpl20
antibody responses is insufficient to provide universal

protection from HIV-}i .infection.

Antibody titers tu the V3 domain. To further
Characterize the antibody response to gpl20, antibedy
titers were measured to a synthetic V3 domain peptise
of MN-rgpl20 containing the principal neutralizing
determinant (PND). Five of the seven subjects
developad good V3 titers (1:400 to 1:4000) after the
second immunization, however two subjects (C7 and 15
reguired three immunizations before developing
significant tiers (Figures 1C and 1G). As had been
observed previously (i1;, the peak V3 titers in some
individuals (e.g. C1i, <10, C17) appeared to declins

with each successive immunization (Figures 1D, 1E,

1F: . After HIV-1 infection, two patterns of V3
reactivity were observed. Three subjects (C6, C7, and
Cl0} showed large increases in titer to V3 domain
peptides (Figures 1A, 1T, and 1E) whereas C8

{Figure 1B) showed a large decrease in V3 titer. &+

the time of analysis, the data were insufficient to

-GG -
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draw any conclusions regarding the changes in V3 titers
in response to HIV-1 infection in subjects C11, €15 and
c17.

The results obtained indicate that the ability to
form antibodies reactive with the V3 domain at various
time-points prior to HIV-1 infection is not a valid
correlate of protective immunity against all strains of

HIV-1.

Cbhb4 Inhibition titers. Antibodies that block the
binding of gpl20 to CD4 represent a heterogeneous class
of virus neutralizing antibodies. Some are known to
bind to the C4 domain of gpl20 [Nakamura et al.;

J. Virol. 67:6179-91 (1993); Anderson et al.; J.
Infect. Dis. 160:960-9 ((1989)], and some are known to
recognize conformation dependent discontinuous epitopes
[Berman et al.; J. Virol. 7:4464-9 (1992);

Nakamura et al.; J. Virol. 67:6179-91 (1993);

McKeating et al.; AIDS Research and Human Retroviruses
8:451-9 (1992); Ho et al.; J. Virol. 65:489-93 (1991);
Barbas et al.; Proc. Natl. Acad. Sci. USA 91:3809-13
(19%4)].

One way to detect antibodies to both types of
epitopes is to measure the ability of vaccinee sera to
prevent the binding of ['”’I]-labeled gp120 to cell
surface CD4 ([[Nakamura et al.; AIDS and Human
Retroviruses 81875-85 (1992); Nakamura et al.;

J. Virol. 67:6179-91 (1993)]. <CD4 blocking titers were
detected in all seven of the vaccinees prior to
infection (Figure 2) with peak titers that ranged from
1:10-1:300. At the last time point prior to infection,
the CD4 titers in five of the seven vaccinees was low
(1:30 or less). One vaccinee (C17), however, possessed
a CD4 blocking titer of about 1:300 prior to infection
(Figure 2F). Thus, the lack of antibodies that block
the binding of MN-rgpl20 to CD4 cannot account for all
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ol the infections. Larye increases in CD¢ blockineg

titers {1:100~1:1,000; were seen in five cf the sgvan
subjects after HIV-1 infection. These included

vaccinees C6, C7, C&, €10, and Cll. These results
demonstrate that the 2D4 blocking titers elicited by

MN-rgpliC were lower than those elicited by natura]
infection.

Virus neutralizing activity. fThe virus
nedtralizing activity of antisera from
MH-rgpl20-immunized subjects was measured using a

colorimetric assay that measured the viability of #

,,,,,,,

(HIV-1,,5} . Since the actual date of infection was not
known Cor any of the breakthrough infections, and

.

sanples were collectarn

infreguently, the magnitude of

the peutralizing antibody response at the time of
infection is not knowr for any of the vaccinees.

0 the seven infections examined, the serun

7

ciosest to the time of infection was that obtained from

€7, where a neutralizing titer of 1:1%5 to HIV=1,,y w:

present three weeks prior to detection of HIV-1
infection (Table 41 . in all other casés, however, the
interval between the last injection and the time of
infection was 10 to 2% weeks.

-6 8-
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TABLE 4
Neutralization Activity of Sera from Vaccinees
Infected with HIV-1

Week co c8 c15 c7 cl1 Cl0 c17
0 <10%* <10* <10%* <10%* <10* <10* <10%*
2 <10 <10 <10 - - - -
4 <10%* <10%* nd=* <1l0* <10* <10* <10%*
6 10 80 - <10 30 150 150
8 - - nd#* - - - -
10 - - 35 - - - -
15 - - - <10 - - -
16 150# 250# - - 30 10 <10
24 150# <10%* 20%* <10%* <10%*
26 70 500 200 400
30 - - 40 100
33 15 - - -
35 - 100 - -
36 30# - 10 40
52 30% <10 <10
54 250 - -
57 100 - -
63 90 - -
64 - - <10
77 40# - -
78 500# 10~*
80 100
84 60
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* -~ indicates immunization.

# - indicates V-~ positive.
il ~ indicates not done.

- =~ indicates gample not available.

When sera from the two early infections were

examined {Table 4), ore individual (C6) had a peak

neutralizing titer of 1:10 ten weeks prior to detes+ion

of HIV-1 infection, whereas the other individual

had a reutralizing titer of 1:80 ten weeks prior t

detection of HIV-1 infsction. Subject €15, who was
ed according to zn accelerated immunization

iz
ule, developed z neutralizing titer of 1:315 ac

vird injection, 14 weeks prior to HIV-1 infection.

Subject €10, who had a peak neutralizing titer of 1:200
following the third mmunization (week 24), had no
det a

ectable titer at wesk 52, six months prior to th

[ e -4

first indication of #:

-1 infection (week 78).

Subject Cll possessed a neutralizing titer of 1:3¢
at tourteen weeks prior to detection of HIV-1 and =
peak titer of 1:500 following the third immunizatios.
Similarly vaccinee €17 had a neutralizing titer of
11150 fourteen weeks prior to infection and a peak
titer of 1:400 at two weeks after the third
immunization.

Based on the rats of decay of the gpl20 respo
of approximately two months [Belshe et al.; JAMA

272(6)::75-80 (1994}, as well as the observation that
neutralizing titers of 1:150 decayed to 1:10 in 10
weeks in vaccinees Ciu and C17, it appears that

neutralizing titers in €8, C15, C1l1, and Cl7 could have

declined to 21:10 or le

% in the intervals between tne

g

last pre-infection serum sample and the time of Hiv-i

-70-~
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detection.
The results of these studies demonstrated that all

vaccinees developed some level of virus-neutralizing
antibodies at some time prior to HIV~1 infection, and
that the magnitude of the neutralizing response was
probably low at the time of infection. 1In general, the
magnitude of the virus-neutralizing response observed
in the individuals that became infected with HIV-1 was
comparable to that seen in non-infected vaccinees as

described in Belshe et al.; JAMA 272(6):475-80 (1994).

Sequences of Viruses. To evaluate the similarity
of the breakthrough viruses with the vaccine antigen,
nucleotide sequences for gpl20 from all seven
breakthrough viruses were determined. Envelope
glycoprotein genes were amplified from proviral DNA
using the polymerase chain reaction. Sequences were
obtained by direct amplification of DNA from lysates of
gradient~purified lymphocytes obtained directly from
patient blood without any intermediate tissue culture
or amplification step.

A listing of the complete gpl20 seguences (two
clones per specimen) is provided in Figure 3. All
seven envelope glycoproteins possessed seguences
typical of subtype (clade) B viruses. The overall
homology with MN-rgpl20 ranged from 69-80% (Table 5).

-71-
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TABLE 5
Comparison of MN-rgpl20 Sequence with Sequences

from Infected Vaccineess

MN C€6.12 C8.3 C7.2 C1l1.5 C10.5 C17.1 0i8.2

ME 100 79 75 70 75 69 80 72
£6.1 100 R 70 81 75 90 79
C8.3 100 68 80 76 84 #3
C7.2 100 80 73 76 73
Cil.% 100 75 70 80
Clo.53 i0co 70 2
L7 100 7
015.2 ERils

* - Data indicate percent identity.

interestingly, a high percentage (four of seven) of the

breakthrough viruses differed from MN-rgpl20 by 2%~30%

{Myers et al.; Retroviruses and AIDS Database, Los

Alamos National Laboratory (1992 and 1995) 3.

istorically this degree of sequence variation is

typical of inter-suptype (intra-clade) variation rather
n intra-subtype wvariation which is expected to ke in
8]

© range [Myers et al.; Retroviruses and A0S

Database, Los Alamos Mational Laboratory (1992 and
19950

i+ Of the viruses with the greatest homology ta
MN-rgpi20, two (C6 and C8) occurred as early
infections, prior to complete immunization, and one

i

{C17) occurred as a late infection.

Polymorphism in the V3 Domain. Of particular
interest were polymorphisms in regions known to contain

epitopes recognized by virus neutralizing antibodi

The best characterized neutralizing epitope, the

principal neutralizing determinant (PND)}, occurs at *he

-72-
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tip of the V3 loop. In subtype B viruses,
approximately 60% possess the MN serotype-defining
signature seguence, IGPGRAF (SEQ. ID. NO. 39), based on
identity with the prototypic MN strain of HIV-1
[Berman et al.; J. Virol. 7:4464-9 (1992);
Myers et al.; Retroviruses and AIDS Database, Los
Alamos National Laboratory (1982 and 1995);
lLa Rosa et al.; Science 249:932-5 (1990)].

Three of the viruses (C6, C8, and Cl17) possessed

the MN serotype signature sequence (Figure 3). 1In
contrast, four viruses possessed sequences with radical
amino acid substitutions in the PND [IGPGRAW (C7),
LGPGSTF (Cl1l1), IGPGRVL (C10), and IGPGSAF (C15)]

(SEQ. ID. NOs. 40-43, respectively), and therefore were
classified as "non-MN like" viruses. Of note, each of
the four "non-MN-like" sequences were rare (Table 6)
and were not typical of the most common "non-MN"
variants of subtype B viruses [Myers et al.;
Retroviruses and AIDS Database, Los Alamos National

Laboratory (1992 and 1995)7].

-73=~
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TABLE 6
Frequency of Polymorphisms at the Principal
Neutralizing Determinant in HIV-1 Infected
Individuals Immunized with MN-rgpl20=*

subtype B sequences o

Vi Seguence Observed Dataset Freguency

TGHE LANL LANL.1  LaRosa
ssguence n Freguency :n=5%2) (n=519) (n=160) (n=245:
HPGRAYT 2 0.42 .67 0.57 0.6% G.60
GPGRAW L 0.14 0.G3 c.0x3 G.06 0.010
GPGRVL I D.14 <0, 02 0.004 <0.006 <0.008
GRESTFY » 1 0.14 <3.02 <0.0062 <0.006 <0.00C4
SPCSAF 1 0.14 .02 0.011 <0.006 <{.004

*

~ Data set GNE refers to a collection of
52 independent izclates collected in 1992;
dataset LANL refers to a collection of
519 sequences reported by Myers et al.,
Retroviruses and AIDS Database, Los Alamos

National Laboratory 1992 and 1995; LANL.1 refc«

5
to a collection of 160 epidemiologically unlinked
individuals provided by B. Korber (personal
communication); dataset La Rosa refers to seguence
deta reported by La Rosa et al., Science 249:
1550y .

]

[

o

** - Sequences were not present in the data set

examined.

The prevalence of viruses with PND sequences

natching the breakthrough viruses ranged from a high of

(C7) to a low of 4.2% (Cll) in a listing of 5i%

piled by the Los Alamos Natiosnal

Laboratory [Myers et al.; Retroviruses and AIDS
itabase, Los Alamos Ne

“ional Laboratory (1992 and

- Similarly low frequencies were observed ir
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three other independently derived data sets (Table 6).
The occurrence of these seguences did not differ
significantly between data sets collected prior to 1985
(La Rosa et al.; Science 249:932-5 (1990)] and data
collected 1992, or from a set of 160 epidemiologically
unlinked individuals (B. Korber, personal
communication). All four sets of data agreed that the
prevalence of viruses with MN-~like PND segquences was in
the range of 60%. Based on this data, four of the
seven breakthrough infections were determined to be
caused by viruses that fell outside of the spectrum of
viruses that the vaccine was expected to prevent.

Other features of breakthrough virus Vv3 domains.
Like MN-rgpl120, the V3 domains of all of the
breakthrough viruses were 36 amino acids in length.
However, all seven viruses differed from MN-rgpl20 with
respect to the number of glycosylation sites and with
respect to the syncytium-inducing (SI) signature
sequence.

The sequence of MN-rgpl20 is somewhat unusual
[Myers et al.; Retroviruses and AIDS Database, Los
Alamos National Laboratory (1992 and 1995)] in that it
lacks an N-linked glycosylation site at position 306 in
the V3 domain. The lack of this glycosylation site
does not appear to be antigenically significant since
antisera to MN-rgpl20 are known to neutralize a variety
of viruses (e.g. SF-2, DUG6587-5, DU4489-5, CC) that
possess a glycosylation site at this position
[Berman et al.; J. Virol. 7:4464-9 (1992))

In addition, the V3 domain of MN-rgpl20 possessed
sequence polymorphisms (R at position 311, K at
position 324, K at position 328) typical of syncytium
inducing viruses [Fouchier et al.; J. Virol. 66:3183-87
(1992) ], whereas all seven breakthrough viruses

possessed sequences associated with non-syneytium-
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inducing viruses. syneytium-inducing viruses nave peen

associated with rapid disease progression [Tersme:-re

b

{O'Br.en et al.; Nature {London) 348:69-73 {1890 ;
Shioda et al.; Nature {London) 349:167-9 (1991)7.
date viruses with these properties have not been
recovered from any ©f the MN-rgpl120 immunized

wolunteers.,

Folymorphism in the V1, V2 and 4 domains.
Previcus investigations have identified additional

1.y J. Virol. 62:3036-32 (1988) ] and T cell trospisn

Ypl20 [Nakamura et =i.; J. Virol. 67:6179-91 (1993 ;

McKeating et al.; AIl:S Research and Human Retrovi:
8:451~9 {1992); Ho <t al.; J. Virol. 6€5:489~-93 (1G4
Earbas et al.; Proc. Natl. Acad. Sci. USA 91:380%~

{1994} ; McKeating et al.; J. Virol. 67:4932-44 (1u50

Moore et al.; J. Vireol. 67:6136-6151 (1993 ;

Davis et al.; J. Gen. Virol. 74:2609-17 (1993)].
The bkest characterized of these neutralizing

epltopes is in the 4 domain which has attracted

4

special attention because antibodies binding to this

area are known to block the binding of gpl20 to L4

[Moore et al.; AIDS 3:155-63 (1989); McKeating et a}
AIDS Research and Human Retroviruses 8:451-9 (1992 1.

Because the epitope is located in a conserved (<)

S

i

et

domain, naturally-occcurring polymorphism in this region

iz far more limited than in other neutralizing

epitopes, Nakamura ot al.; J. Virol. 67:6179-91 {:i%

reported that the binding of a number of neutralizi

MAbs was dependent or K at position 429.

N

neg

}

Comparison of tne sequence of MN-rgpl120 with =nther

strains of HIV-1 showed that a common polymorphism,

involving the substitution of E for K, occurs at thi=s

position. Indeed, =substrains of the same virus iso

citen show polymoerphism at this position. The HXE2

-7 G-
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substrain of HIV-1,, contains K at position 429,
whereas the BH10, IIIB, and LAV substrains of the
HIV-1,,, contain E at this position {[Nakamura et al.;

J. Virol. 67:6179-91 (1993)]. Similarly, the 1984
isolate of HIV-1,, exhibited E at this positicn, while
the 1990 isolate of HIV-1,,, used to produce MN-rgpl20,
possessed K at this position.

When the seguences of the infected vaccine
recipients were examined (Figure 3), the virus from
subject C17, like MN-rgpl20 contained K at position
429, whereas the six other viruses that differed from
the vaccine immunogen possessed E at this position.
These results demonstrated that six of the seven
breakthrough viruses differed from the vaccine
immunogen at the CD4-blocking, neutralizing epitope in
the C4 domain of gpl20.

Studies with monoclonal antibodies have defined
neutralizing epitopes in the V1 and V2 domains of gpl20
[McKeating et al.; J. Virol. 67:4932-44 (1993); Moore
et al.; J. Virol. 67:6136-6151 (1993); Davis et al.;

J. Gen. Virol. 74:2609~17 (1993)]}. Like the

polymorphisms that occur in the C4 domain, the V2
domains exhibit several common polymorphisms that
affect the binding of virus neutralizing antibodies.
One such polymorphism occurs at position 171 which is
critically important for the binding of murine
MAb 1025, whereas residue 187 is important for the
binding of MAb several MAbs represented by 1088.
When the V2 domain sequences were examined
(Figure 3), all of the infected-vaccinee viruses
differed from MN-rgpl20 in that R replaced G at
position 171 and I or V replaced E at position 187.
Antibodies recognizing these adjacent sites in the
V2 domain of MN-rgpl20 would not be expected to
neutralize viruses with radical amino acid
substitutions at these position. Thus, all seven
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breakthrough viruses differed from MN-rgpl20 at &
neutralizing epitope in the V2 domain of gpiz2o0.
the VI domain of gpl2d [O'Brien et al.; Nature (London)
348:69-73 (1990); McKeating et al.; J. Virol.
§7:4932-¢4 (1993) ). Although the neutralizing epitopes
iri the Vi domain of MH-rgpl20 have not been
characterized, the polymorphism seen among the
breakthrough viruses in this region was interesting.
Particularly striking (Figure 3) was that the length of
this domain ranged from 20 amino acids (C17) to
4% amino acids (C6), and the number of N-linked
givcosylation sites ranged from 2 to 6. In contrasr,
the Vi domain of MN-rgpl20 is 31 amino acids in length
and enzodes three N~1inked glycosylation sites.
Although examination of sequence databases suggest
that variation in the V2 region is comparable to the Vi1
region, the V2 region of the breakthrough viruses
showed less variaticn than expected. Specifically, the
iength of the V2 region ranged from 36 amino acids A
te 39 amino acids in length, with six of seven viruses

containing three N=1inked glycosylation sites in this

domain. A high degree of polymorphism was found in the
V4 reglon where seguarces ranged from 26 (C10) to 2:

£evy
[EVnS

5, €7) amino acids in length and contained either 4
or 5 N-linked glycosylstion sites.
Antigenicity of envelope glycoproteins from
breakthrough viruses. To determine the significance of
seqguence variation on glycoprotein antigenicity,
recompinant gpl20 was onrepared from the viruses of ail
seven infected vacciness (Figure 4). 1In these studies
@ series of MAbs was assembled and their binding to
MN-rgpl20 was compared to that of rgpl20 from the
vaccinee isolates by ELTSA (Table 7).
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TABLE 7
Relative Reactivity* of MAb Binding to rgpl20 from
Infected Subjects Compared with Binding to MN-rgp120

V3 Discontinuous c8 v2
apl20 1034 50.1 1.5E 1025 1024 1088
MN 1.0 1.00 1.00 1.00 1.00 1.00
Cé.1 0.37 0.37 0.17 0.00 0.00 0.00
Cc6.5 0.33 0.33 0.75 0.00 0.00 0.00
c8.3 0.11 0.37 0.38 0.00 0.00 0.00
C8.6 0.14 0.34 0.29 0.00 0.00 0.00
c7.2 0.47 0.60 0.71 0.00 0.00 0.00
C11.5 0.00 0.00 0.17 0.00 0.00 0.00
C11.7 0.00 0.00 0.17 0.00 0.00 0.00
C10.5 0.33 0.40 0.46 0.24 0.03 0.04
Cl10.7 0.42 0.48 0.50 0.29 0.07 0.09
c17.1 0.33 0.52 0.33 0.00 0.30 0.07
C17.3 0.37 0.56 0.33 0.00 0.38 0.06
C15.2 0.00 0.47 0.92 0.00 0.00 0.00
C15.3 0.00 0.37 0.63 0.00 0.00 0.00

* - Relative reactivity values represent ratio of
optical densities obtained with rgpl120 from
patient isolates divided by optical density
obtained for MN-rgpl20 at a MAb concentration of

2 micrograms per milliliter.

In control experiments, the binding of MAb 5B6
(which is specific for the HSV gD-1 flag epitope fused
to the N terminus of all of the rgpl20 protein) was
used to standardize the amount of gpl20 from each
isolate (Figure 5A). These studies demonstrated that
the assay was carried out under conditions where
equivalent amount of rgpl20s were captured onto wells
of microtiter plates.

The antigenic structure of the V3 domain was
examined using the 1034 MAb (isolated from mice
immunized with MN-rgpl120 as described in
Nakamura et al.; J. Virol. 67:6179-91 (1993) and the
50.1 MAb (prepared from mice immunized with a synthetic

V3 domain peptide as described in Rini et al.; Proc.

-79-
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Katl. Acaed. Sci. UZA %6:6325-9 (1993). Both MAbs are

known to exhibit potert virus neutralizing activi:
When binding to the recombinant proteins was examined,
the MA» binding to MN-rgpl20 was at least 10-fold
greater than to any oI the breakthrough virus enveilope
proteins (Figure 5 B and C). Surprisingly, rgpli2¢ “rom
the three patient iscliates (€8, €6, and C1l7) that
possessed the MN serotype~defining sequence, IGPGRAF
{SEQ. ID. NO. 39), varied from one another in thei: MAb
binding activity. Thus, the binding of MAb 1034 and
MAk 50,1 to rgpiz0 frowm C17 was significantly greater
than the binding to rupl20s from C6 and ca.

4 distinction in the epitopes recognized by these
MAbs was evident since C6-rgpl20 and C8~rgpl20 gave
cemparable binding with 50.1, whereas 1034 bound hetter
To

the C6~derived protein than the C8-derived protein.
The poorest Mab reactivity was with rgpl20s from ¢t
and C1%. This resuit was consistent with seqguence
analysis demonstrating that these two viruses both
possessed the radica! substitution of S for R at
pesition 18 in the V3 domain. Surprisingly, both of
these MAbs exhibited better than expected binding =n
rgplzd from the C7 and €10 viruses. Like MN-rgplad,
both proteins contained the penta-peptide, IGPGR
sequence (SEQ. ID. NO. 44) in the V3 loop, but differed
from MN-rgpl20 in that Vv and L replaced A and F at
positicns 319 and 320 in gpl20 from C10, and W rep.aced
F at position 320 in 93120 from C7. These results
indicate that R at position 318 is essential for the
cinding of these two Mabs, and that the epitopes
recognized by 1034 and 50.1 are not completely
destroyed by the hydrophobic substitutions at

csitions 319 and 2o,

s}

As predicted from the sequence data, there was
little if any binding to the breakthrough virus rgpizos
g

}

u

ing MAbs (1088 and 1925} directed to the V2 regicn of

-8 (-
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MN-rgpl20. Also consistent with seguence data was the
observation that MAb 1024 directed to the C4 domain of
MN-rgpl20 gave some reactivity with C17-rgpl20 which,
like MN-rgpl20 contained K at position 429, but gave no
reactivity with the other isolates that contained E at
residue 429.

Together, these studies demonstrated that the
antigenic structure of all seven breakthrough viruses
differed from the vaccine immunogen at three well
characterized neutralizing epitopes.

A totally different pattern of reactivity was
observed with the human hybridoma, MAb 15e, prepared
from an HIV-1 infected individual as described in Ho et
al.; J. Virol. 65:489-93 (1991). With this MAb, the
greatest binding was achieved with MN-rgpl20 and rgpl20
from C7, and the poorest reactivity was seen with the
two clones of rgpl20 from the Cl1. Moderate, but
comparable reactivity was seen with rgpl20s from the
Cl10 and C17.

These results demonstrate that the 15e epitope is
polymorphic, and that the epitope is conserved on
MN-rgp120 and rgpl20 from C7, but has been lost on
rgpl20s from Cl1. Interestingly, the two different
clones of gpl20 derived from C6 gave strikingly
different patterns of antibody binding. Thus, rgpl20
from clone C6.5 exhibited strong reactivity with this
antibody, whereas rgpl20 from clones C6.1 exhibited
significantly weaker activity with this MAb.

Comparison of sequence data (Figure 3) showed that the
two C6 clones differed at 6 amino acid positions.
Based on comparative binding to the other viral
proteins of known sequence, it appeared that the
substitution of K for I at position 351 in the C3
domain of gpl20 could account for the difference in
binding activity. This result is also consistent with

both clones of C11 similarly containing a positively-

_81_
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charged K at this position, and also being poorly
vreactive with this Mak, Alternatively, a T for I

substitution at pesition 439 in the C4 domain coul
account for the difference in 15e binding between .1
and CE.5%. Although the inability of the two Cl1 ~ianes
e bind 15e cannot be explained by polymorphism at this
position in the €4 domain,

they could be affected by

the adiacent T for M substitution at position 434,

Discussion

Ir these studies, the viruses and immune respa
in seven of

nine vaccinees who became infected with

HIV~1 through high risx activity while participati

Phase I or Phase 2 trials of MN-rgpl20,

a candidate

HIV-1 vaccine were analyzed. Such infections would he
expected to occur for one of two reasons: 1) lack of
sufficient immune response at the time of infectiorn: or
2}

nfection with viruses that fall outside of the

i
ntigenic spectrum expacted to be covered by the

o4

vaccine immunogen. The data indicate that both
explanations may be involved with the infections
observed (Table g}.

-82-
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TABLE 8
Summary of Breakthrough Infections

Homologous to MN-rgpl20

MN-rgpl20
Case No. Adequate Homology V3 Cc4 V2
Immunization (%) PND Epitope Epitope
cé - 79 + - -
cs - 78 + - -
C15 - 72 - - -
c7 - 70 ‘ - - -
Cli + 75 - - -
Cc1l0 + 69 - - -
Ccl7 + 80 + + -

Two of the infections occurred in individuals who
failed to receive the minimum three doses of vaccine
typically required for the induction of protective
immunity with protein subunit vaccines (e.g. hepatitis
B virus formulated in alum adjuvant as described in
Francis et al.; Ann. Int. Med. 97:362-6 (1982). Two

additional breakthrough infections occurred in

vaccinees who had weak or undetectable primary (C7) and

booster (Cl15) responses. Of the three individuals who
became infected with HIV-1 after receiving three or
more productive immunizations (Cl1l0, Cil, and C17), at
least two, and possibly all three, appear to have
become infected more than six months after receiving
their last immunization. Because antibody titers to
MN-rgpl20 typically decay with a half-time of 2 to 2.5
months [Belshe et al.; JAMA 272(6):475-80 (19%94) ;
Berman et al.; AIDS 8:591-601 (1994)), antibody titers
would be expected to have decayed at least eight-fold
and possibly as much as sixty four-fold at the time of

infection. Thus, the lack of a sufficient immune

-83-
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response at the time infection represents a

potential explanation for at least six of the seven

breakthrough infection

s,

Oata from vaccins efficacy studies in gpi60
immunized chimpanzees [McElrath et al.; Longitudiral

vaccinz~Induced Immunity and Risk Behavior of Study

et

‘articipants in AVES Phase I1 Protocol 201. In:

Abstracts from Eighth Annual Meeting of the Nationa!

fooperative Vaccine Davelopment Groups for AIDS.
pethseda, MD 1996:214

challenged with HIV-1, and
4p120-immunized rhesus macagues challenged with &
chiimeric SIV/HIV-1 wvi

1

15 (SHIV) suggest that the

magnitude of the neutralizing antibody response at

time of infecticn is critical correlate of proteotis

immuanity. If maintaining neutralizing antibody

proves to be a valid correlate of protective immuriey
in humans, then formuliations (e.g. novel adjuvants: or
irmunization regimes (frequent boosting) designed to
maximize the antibody responses may be required to
achleve long lasting protection. Use of a booster
every six months may be advantageous.

The other likelwv explanation for the late
infections is the anigenic difference between the
vaccine and the breakthrough virus envelope
glyceproteins. This explanation is supported by the

observetion that four of the seven breakthrough viruse

possessed envelope glivcoproteins that differed from bhe
BH-rgpli2o by 25-30% «t the amino acid level.
Differences of this magnitude have historically

(Myers et al.; Retroviruses and AIDS Database, Lcs
&lamos National Laboratory (1992 and 199%)) been
associated with inter-s

ubtype variation and far ex

he average 10-20% variastion expected for viruses

%

Although the blolugic significance of seguencs

variation in many regions of the envelope glycoproct

-84 -
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is unclear, polymorphism at neutralizing epitopes is an
important factor that affects vaccine efficacy.
Previous studies [Salmon-Ceron et al.; AIDS Res. and
Human Retroviruses 11:1479-86 (1995); Javaherian et
al.; Science 250:1590-3 (1990)] have demonstrated that
the breadth of neutralizing activity that could be
elicited by HIV-1 envelope derived vaccines was
critically dependent on the sequence of epitopes in the
V3 domain {e.g.; the PND). Thus, candidate vaccines
based on the LAI strain of HIV-1 (the prototypic
"non-MN-1like" subtype B virus), exhibited little or no
creoss neutralizing activity with subtype B viruses,
whereas vaccines that contained the "MN-like-" PND
sequence (IGPGRAF) (SEQ. ID. NO. 44) exhibited broad
cross neutralizing activity. That four of the seven
breakthrough viruses possessed envelope glycoproteins
with radical amino acid substitutions in the PND is
consistent with the explanation that differences in
antigenic structure explain some of these infections.

Over the last few years, it has become clear that
polymorphism among "MN-like" viruses occurs at
neutralizing epitopes outside of the PND. The best
example occurs in the C4 domain where two antigenically
distinct variants are distinguished by the presence of
either K or E at position 429 [Moore et al.; AIDS
3:155-63 (1989)]. Because six of the seven
breakthrough viruses differed from the vaccine strain
in that they contained E rather than K at position 429,
antibodies raised to the C4 domain of MN-rgpl20 were
unlikely to neutralize the viruses infecting in six of
the seven vaccinees.

Other neutralizing epitopes are known to be
present in the V1 and V2 domains of gpl20. Although
these regions are highly variable, due to insertions
and deletions, neutralizing epitopes have been
described by McKeating et al.; J. Virol. 67:4932-44

-85~
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{19823y, Moore et &l.: J. Virol. 67:6136-6151 (1394} ;
and Davis et al.; J. Gen. Virol. 74:2609-17 (19393,
Several of these epitopes overlap an amino terminal
sequence of the V2 domain containing the tri-peptide
#equence RDK at peositions corresponding to 142 o 144
of MN-rgpi20 [McKeating et al.; J. Virol. 67:4932~44
{199Z); Moore et al.; J. Virol. 67:6136-6151 (1997

Like the C4 epitope, variation in this sequence i

known to occur betweern different substrains derived

from the same parentsal isolate. Since all seven
breakthrough viruses differed from MN-rgpl290 in that
they possessed the RDK sequence, rather than the 4Dy
sequence present Irn tne vaccine antigen, neutralizing
antibcdies to the ¥2 domain of MN-rgpl120 would not have
2een expected neutr:

ze any of the viruses recoversd
from the vaccinees immunized with MN-rgpi120.

Although polymerphisms at neutralizing epitopes

might account for ths lack of protection in most «f the
infections, this doszs not appear to explain the
infection of vaccinee ©17, who was infected by a wizus
that matched MN-rgpii20 in the V3 and C4 domains. I¥ &
of
protection in this case, the critical difference might

difference in seguencs was responsible for the la

relate to the unusual sequence in the V1 domain of
gpl20 from this breakthrough virus. Several studies
have snown that the Vi domain possesses epitopes
recognized by virus neutralizing monoclonal antibodies
[McKeating et al.; J. Virol. 67:4932-44 (1983) ;

Davis et al.; J. Gen. Virol. 74:2609-17 (1993} ;

Kayman et al.; J. Virgl. 68:400-410 (1994} ).

klthough far le is known about the Vi epitopss

reiative to other neutralizing sites, the Vi epitopes

appear to be conforma%éon-dependent, and antisera from

HIV-1 .nfected individuals recognize epitopes in ¢
and V2 domains [McKeating et al.; J. virol. 67:4%13-44

{1982}, Kayman et al.; J. Virol. 68:400-410 (1994):.

_86_
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The V1 sequence of the virus from C17 is noteworthy
because it is smaller and contains fewer N-linked
glycosylation sites than that of MN-rgpl20 or any of
the other breakthrough viruses. By the same token, the
envelope glycoproteins from Cll1 and C6 are noteworthy
because they are significantly larger and contain more
glycosylation sites than MN-rgp120 or the other
breakthrough viruses.

While differences in amino acid seguence can
provide clues to differences in antigenic structure,
the conseguences of such polymorphism can only be
proven through antibody binding studies. To correlate
differences in seguence with differences in antigenic
structure, gpl20 from two clones each of all seven
breakthrough viruses was expressed and the antigenicity
of the clones with a panel of monoclonal antibodies was
examined. As predicted from the sequence data, none of
the breakthrough virus envelope glycoproteins reacted
with neutralizing MAbs to the V2 domain of MN-rgpl20.
When MAbs to the C4 domain were examined, only the C17
envelope glycoprotein (that matched MN-rgpl20 with
respect to K429) showed significant, albeit lower,
binding. Surprisingly, the three breakthrough envelope
glycoproteins that contained the subtype B PND
consensus seguence, IGPGRAF (SEQ. ID. NO. !!}), gave
poor reactivity with all three PND directed MAbs, even
though they possessed PND segquences closely related to
the vaccine immunogen. Thus, all three of the vaccinee
isolates appeared to possess changes outside of the
recognition site that interfered with MAb binding.

It has been known for many years that resistance
to neutralization in vitro can sometimes be attributed
to mutations in remote sequences that alter the
conformation of neutralizing epitopes and interfere
with recognition by virus neutralizing antibodies
[Nara et al.; J. Virol. 64:3779-91 (1990); Cordonnier

-87~
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et al.; Nature 340:571-4 (1989)]. Together, thess
resu.ts indicate tnzt the antigenic structure of +he

envelope glvcoproteins recovered from the brealt:

viruses differed significantly from that of the
anticen.

A novel result was the localization of resiziues in
the 3 domain that appeared to affect the binding of
the virus neutralizing human MAb, 15e. This MAb i=

Known to recognize a discontinuous epitope, blonk

binding, and neutralize a variety of laboratory and
primary isolates of HIv-1 [Ho et al.; J. Virol.
85:489-93 (1991); Thali et al.; J. virol. 66:5635-5641
{1992;; Moore et ai.  AIDS Res. Hum. Retroviruses

8:1179-1187 (1993) .

Comparative binding to envelope glycoproteiry from
the breakthrough viruses indicated that recognition by
this antibody is critically dependent on residues in

the C2 or C4 domains of gpl20. The unique occurrance

of a pesitively charged K at position 351 in the
domain provides a common explanation for the inabli:
¢f the C11.5, C11.7 and C6.1 strains of HIV-1 to
o 1de. Alternatively, it is possible that different
amino acid substitutions in different locations acecount
for the failure of i%e to bind to rgp120s from the s
and C11 clones. The unly obvious positions where
substitutions of this type occur are in the C4 domsin
where T replaces M at 434 {C11) and T replaces I at
439,

The present studies demonstrate that the current
formulation of MN-rapi20 is less than 100% effective

against HIV-1 infection, Based on previous in vit

and in vivo studies with MN-rgpl120, protection frem

natural HIV-1 infection in humans is expected to o

pand
on a thresheld concentration of virus~neutralizing
antibodies, and antigenic similarity between the
YaCccinz immunogen and the challenge virus.

-88~
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In this regard, only one of the seven breakthrough
infections (C17) was unexpected. This individual
received a full course of immunizations yet became
infected with a virus similar to MN-rgpl20 at at least
two important neutralizing epitopes (V3 and C4
domains). This infection might be related to the
magnitude of the antibody response at the time of
infection, or antigenic differences between the
breakthrough virus and the vaccine strain, or
circumstances of infection (e.g., ulcerative lesions,
infection by donor with acute infection or high
viremia), not monitored in this protocol.

Alternatively this individual may represent a true
vaccine failure, without clear explanation.

On balance, the analysis of breakthrough
infections described herein did not uncover any data
that would discourage the continued development of
MN-rgpl20 as a vaccine to prevent HIV-1 infection. The
results support speculation that enhancing vaccine
immunogenicity (as by additional booster immunizations)
may be required to maintain long term protective
immunity, and that the addition of rgpl20 from other
antigenically different strains of virus in addition to
MN-rgp120 are useful to expand the breadth of
protection.

The availability of viruses and viral
glycoproteins derived from breakthrough infections may
provide an important means to streamline the process of
identifying new antigens for inclusion into a
multivalent vaccine. Recombinant viral glycoproteins
prepared from breakthrough viruses, by definition,
possess antigenic structures that are significantly
different from MN-rgpil20, and are be representative of
viruses currently being transmitted. Thus, combining
rgpl20 from breakthrough viruses with MN-rgpl20 is an
effective way complement and significantly expand

-89~
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(1) GENERAL INFORMATION:

(iii)

(viii)

(i) APPLICANT: Berman,
(ii) TITLE OF INVENTION:
VACCINE

SEQUENCE LISTING

NUMBER OF SEQUENCES: 44

(iv) CORRESPONDENCE ADDRESS:
(A) ADDRESSEE: SKJERVEN, MORRILL,

(B) STREET: 25 Metro Drive,

(C) CITY: San Jose

(D) STATE: California

(E} COUNTRY: USA
(F) ZIP: 95110

(v) COMPUTER READABLE FORM:

(A) MEDIUM TYPE: 3.5 inch,

Phillip W.
HIV ENVELOPE POLYPEPTIDES AND

(B) COMPUTER: IBM PC compatible

(C) OPERATING SYSTEM: PC-DOS/MS-DOS

(D) SOFTWARE: WinPatin (Genentech)
{vi) CURRENT APPLICATION DATA:

(A) APPLICATION NUMBER:

(B) FILING DATE:

(C) CLASSIFICATION:
ATTORNEY /AGENT INFORMATION:
(A) NAME: Terlizzi,
(B) REGISTRATION NUMBER:
(C) REFERENCE/DOCKET NUMBER:

Laura

{ix) TELECOMMUNICATION INFORMATION:
(A} TELEPHONE: (408) 453-9200
(B} TELEFAX: (408) 453-7979

(2) INFORMATION FOR SEQ ID NO:1l:
{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 1503 base pairs

(B) TYPE: Nucleic Acid

(C) STRANDEDNESS: Single

{D) TOPOLOGY: Linear

(xi) SEQUENCE DESCRIPTION: SEQ

TTT
Phe

CAT
His

CCA
Pro

GAT
Asp

CAT
His
65

GGG GTA CCT GTG TGG AAG
Gly Val Pro Val Trp Lys
1 5

TGT GCA TCA GAT GCT AAA
Cys Ala Ser Asp Ala Lys
15

RAT GTT TGG GCC ACA CAT
Asn Val Trp Ala Thr His
30

AAC CCA CAA GAR ATG GTA
Asn Pro Gln Glu Met Val
40 45

TTT AAC ATG TGG AAA AAT
Phe Asn Met Trp Lys Asn
55

GAG GAT ATA ATC AGT TTA
Glu Asp Ile Ile Ser Leu
70

GAA
Glu

GCA
Ala
20

GCT
Ala

TTG
Leu

GAC
Asp

TGG
Trp

ID NO:1:

GCA ACC
Ala Thr

TAT GAC
Tyr Asp

TGT GTA
Cys Val
35

GAA AAT
Glu Asn

ATG GTA
Met Val
60

GAT CAA
Asp Gln

-g91~

31,307
M-3897 Us

ACC
Thr
10

ACA
Thr

cce
Pro

GTG
val

GAA
Glu

AGC
Ser
75

ACT
Thr

GAG
Glu

ACA
Thr

ACA
Thr
50

CAG
Gln

CTA
Leu

CTA
Leu

GTG
val

GAC
Asp

GAA
Glu

ATG
Met

AARA
Lys

MACPHERSON,
Suite 700

1.44 Mb floppy disk

36

75

153

192

231

AP/P/99/0 1432



£

10

20

(28]
[&4]

3¢

40

50¢

55

60

cCh
Pra

TGC
Cys

AGT
Ser

AGT
Ser

AAG ¢

Lys

130

ACA

Thr !

™rT
Phe

ACT
Thr

STA
YVal

GARA

Glu

AAT
Asn
260

AR
Glu

CAT
His

T AGA
s hrg

Ry )
far D7 e
Ut b 03

[$ 25}
o e
o

o o+3

I GTA

Val
80

ARAT
Asn

T ACT

Thr

TRT

GoC
Ala

TAT
Tyr

GAT
Asp
210

AAA
Lys

TGG
Trp

ACA
Thr

ACT
Thr
120

GAA
Clu
AGA
Arg

CTT
Leu

AGG
Arg

TGT
Cys
185

TGT
Cys

ARA
Lys

ACA

er Thr

ACT
Thr

GTA
Val
230

ATC
Ile

TGT
Cys

TTA RQC

Leu

ARG

Lys Lys

35

ACT AAT

Thr

ACA
Thr

ATA
Ile

GAC
Asp

GART
Asp
160

TTG
Leu

CCha
Pro

ACC
Thr

ARG
Lys

GTA
val
225

CAR
Gln

ATA
Ile

AT

\
lle

ACR A7

Thr

CcTC
Leu
a5

GAT

Asp

AGT
Ser

AGT
Ser

TGC
Cys

i ARG

Lys
150

VA CCA

TS AAT
Phe Asn

Pro

TGT
Cys

ACT
Thr

GGT
Gly

GGA
Gly
215

GCA

s Ala

TTA
Leu

TCT
Ser

CAG
Glin

> AGC

Ser
280

TGT
Cys

ACT
Thr

AGT
Ser

AGT
Ser
12%

TCT
Ser

AAA
Lys

ATA
Ile

AMC
Asn

TTT
Phe
190

TT
Phe

ACA
Thr

CAT
His

AAT
Asn

GCC
hla
255

TTG

Leu

RAC
Agsn

-2 -

ATT
Ile

ARR
Lys
100

GCT
Ala

TGG
Trp

TTC
Phe

GAA
Clu

GAA
Glu
165
AccC
Thr

GAG
Glu

GCG
Ala

GGA
Gly

GGA

GGC

AAT
Asn

AGG
Arg

AAT
Asn

ACT
The

ACT
Thr

ACH
Thr

cCha
Pro

T
Ile
205

CCA

Pro

ATT
Ile

AGC
Ser

Tre
Phre

GAh
Glu
270

ACA
Thr

TTA
Leu

AAT
Asn

GCT
Ala
115

GAG

¢ Glu

ATC
Ille

GCA
Ala

© GAT

Asp

GTC
Val
18C

ATT
1le

CTG
Leu

TGC
Cys

AGT
Ser

AAT
Asn

ATA

ACC
Thr

CTT
Leu
155

ART
Asn

ATT
Ile

cce
Pro

ARG
Lys

ARA
Lys
220

CCA
Pro

GCh
Rla

ARC
Asn

GTA
Val

AAR
Lys
285

Jee

348

387

465

542

582

621

660

696

738

777

816

@
w
(8]
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GGT
Gly

GGA
Gly

ATT
Ile

GTT
val
325

GTC
Val

ATG
Met

AAT
Asn

ACA
Thr

TGC
Cys
390

GGA
Gly

AAA
Lys

GAT
Asp

AGA
Arg

GAA
Glu
455

GGA
Gly

AGA
Arg

ATA
Ile

GAC
Asp
300

AGT
Ser

Lys

TTT

Phe

CAC
His

ACA
Thr
365

GAG
Glu

AGA
Arg

ARA
Lys

TGT
cys

GGT
Gly
430

CCG
Pro

TTA
Leu

GTa
Val

GAA
Glu

CAC
His

ATA
Ile

GGA
Gly

ARR
Lys

AAC
Asn
340

AGT
Ser

ACA
Thr

TCA
Ser

ATA
Ile

GCA
Ala
40%

TCA
Ser

GGT
Gly

GGA
Gly

TAT
Tyr

GCA
Ala
470

AAA
Lys

ATA
Ile

CGA
Arg

GCA
Ala
318

TTA
Leu

CAT
His

TTT
Phe

ARG
Lys

ART
Asn
380

AAR
Lys

ATG
Met

TCA
Ser

ATT
Ile

GGA
Gly
445

AAA
Lys

cce
Pro

AGA
Arg

GGA
Gly
290

GGA
Gly

AAR
Lys

AAA
Lys

TCC
Ser

ART
Asn
355

CTG
Leu

ARC
Asn

CAA
Gln

TAT
TYyr

AAT
Asn
420

RAC
Asn

GGA
Gly

TAT
Tyr

ACC
Thr

GCA
Ala
485

CCA
Pro

GAT
Asp

TGG
Trp

GAR
Glu
330

TCA
Ser

TGT
Cys

TTT
Phe

AAT
Asn

ATT
Ile
395

GCC
Ala

ATT
Ile

ACT
Thr

GAT
Asp

ARA
Lys
460

AAG
Lys

GTA
val

APGO 1282

GGG
Gly

ATA
Ile
305

AAT
Asn

CAR
Gln

GGA
Gly

CAA
Gln

AAT
Asn
370

GAT
Asp

ATA
Ile

CcCT
Pro

ACA
Thr

AGC
Ser
435

ATG
Met

GTA
Val

GCA
Ala

AChA
Thr

AGA
Arg

AGA
Arg

AAC
Asn

TTT
Phe

GGG
Gly
345

GGG
Gly

AGT
Seyr

AGT
Ser

AAC
Asn

cce
Pro
410

GGA
Gly

GAT
Asp

AGG
Arg

GTG
val

ARG
Lys
475

CTA
Leu

GCA
Ala

CAA
Gln

ACT
Thr
320

CCA
Pro

GAC
Asp

GAR
Glu

ACT
Thr

ACT
Thr
385

ATG
Met

ACC
Thr

CTA
Leu

GCC
Ala

GAC
Asp
450

AAA
Lys

AGA
Arg

GGA
Gly

-93-

TTT
Phe
295

GCA
Ala

TTA
Leu

AAT
Asn

CCA
Pro

TTT
Phe
360

TGG
Trp

ATT
Ile

TGG
Trp

AGA
Arg

CTG
Leu
425

ACC
Thr

AART
Asn

ATT
Ile

AGA
Arg

GCT
Ala
490

TAT
Tyr

CAT
His

ARG
Lys

AAR
Lys
335

GAA
Glu

TTC
Phe

AAT
Asn

ACA
Thr

CAG
Gln
400

GGA
Gly

TTA
Leu

GAG
Glu

TGG
Trp

GAG
Glu
465

GTG
Val

ATG
Met

GCA
Ala

TGT
Cys
310

ARG
Lys

ACA
Thr

ATT
Ile

TAC
Tyr

GAT
Asp
375

cTC
Leu

GAA
Glu

GAA
Glu

ATA
Ile

ACC
Thr
440

AGA
Arg

CCA
Pro

GTG
val

TTC
Phe

ACA
Thr

ARC
Asn

GTA
val

ATA
Ile

GTA
Val
350

TGT
Cys

ACT
Thr

CCA
Pro

ATA
Ile

ATT
Ile
41%

AGA
Arg

TTC
Phe

AGT
Ser

TTA
Leu

CAG
Gln
480

CTT
Leu

894

933

972

1011

1050

1089

1128

1167

1206

1245

1284

1323

1362

1401

1440

1479

AP/P/99/01432
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40

45

50

60

65

GGG TTC TTRA GCA GCA ThaR
Gly Phe Leu Gly Als

£d)

Gly

1
Ser
Thr

s

Val

Uys

Thr

Thr

495

{A}

LENGTH:

Xaa

INFORMATION FOR SEQ 1D
{1) SEQUENCE CHARACTERI
501 amino acids

{B} TYPE: Aminoc Acid
{D} TOPOLOGY:
{xi) SEQUENCE DESCRIFTION:

Yal

Giu

GlLu

Lys

Thr

Tys

Glu

[#]
ey
o

Bro

Ala

5 Ala

Asn

Asn

Thr

Asn

- Gln

e Ser

Val

Cys

Val

Met ¢

Ser

Phe

Thr

Ala

5 Thr

Asn

His

Ser

Asn

Trp

val
3]

Lys
Asn
110

Ser
125

hsn
140

Leu
15%

Ser
170

Cys
185

Pro
200

Leu
245

Asn
260

Linear

Lys

Gliu

2 Thr

Bla o

hla

t Asp

e
7]
s

’Ty e

ATy

Lys

Gly

Gly

Lys

SEQ ID NO:2:

Ala

Thr

Asp

Phe

Ile

Thr

Asp

Ala

Ser

Leu

Val

Phe

Pro

Pro

Glu

Ile

Thr

Glu

Pro

Asn

lle

Pro

Thr

Thr

Ile

Ser

ey

Arg

Thr

Ala

Cys

val

Glu

Ile

Thr
10

Val
25
Asn
40

Met
55

Ser
2

Leu
85

Lys
100

Ala
115

Lys
130

Ile
148

Asp
180

Ser
175

val
250

Ile
265

Trp

Leu

Cys

Thr

Asn

Glu

Ser

Ile

Val

Leu

Asn

> Gln

Asn

Ser

Gly

Asp

Val

Asn

Pro

Lys

vVal

Thr

Ile

Gln

Phe

Glu

Asp

Thy

Ser

Ser

Gliu

Lys

Prc

Thr

Ile

Cys

Ser

Gln

Arg

Leu

Cys

Trp

HMet &

Asp

Gln

Leu

Ala

Ser

Ile

Ser

Pro I

Arg

Thr

Leu

Ser

Arg

AP/P/99/01432
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10

15

20

25

30

35

40

45

50

55

60

Pro

Gly

Ile

Lys

Gln

Asp

Phe

Thr

Arg

Met

Ile

Asp

Asn

Pro

Arg

Leu

APUG 1282

val Glu Ile Asn Cys Thr Arg Pro Ser
275 280

Ile His Ile Gly Pro Gly Arg Ala Phe
290 295

Arg Gly Asp Ile Arg Gln Ala His Cys
305 310

Trp Asn Asn Thr Leu Lys Lys Val Val
320 325

Phe Pro Asn Lys Thr Ile Val Phe Asn
335 340

Pro Glu Ile Val Met His Ser Phe Asn
350 355

Tyr Cys Asn Thr Thr Lys Leu Phe Asn
365 370

Thr Glu Ser Asn Asn Asn Asp Ser Thr
380 385

Ile Lys Gln Ile Ile Asn Met Trp Gln
395 400

Tyr Ala Pro Pro Thr Arg Gly Glu Ile
410 415

Thr Gly Leu Leu Leu Ile Arg Asp Gly
425 430

Ala Thr Glu Thr Phe Arg Pro Gly Gly
440 445

Trp Arg Ser Glu Leu Tyr Lys Tyr Lys
455 460

Leu Gly Val Ala Pro Thr Lys Rla Lys
470 475

Glu Lys Arg Ala Val Thr Leu Gly Ala
485 490

Gly Ala Xaa Ser Phe
500 501

(2) INFORMATION FOR SEQ ID NO:3:
{i) SEQUENCE CHARARCTERISTICS:

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:3:

TTT
Phe

(A) LENGTH: 1503 base pairs
{B) TYPE: Nucleic Acid

{C) STRANDEDNESS: Single

(D) TOPOLOGY: Linear

GGG GTA CCT GTA TGG AAA GAA GCA ACC
Gly val Pro Val Trp Lys Glu Ala Thr
i )

TGT GCA TCA GAT GCT AAA GCA TAT GAC
Cys Ala Ser Asp Ala Lys Ala Tyr Asp
15 20

Asn

Tyr

Asn

Lys

His

Cys

Ser

Ile

Glu

Lys

Gly

Gly

val

Arg

Met

ACC
Thr
10

ACA
Thr

Asn

Ala

Ile

Lys

Ser

Gln

Thr

Thr

Ile

Cys

Ile

Asp

val

Arg

Phe

ACT
Thr

GAG
Glu

Thr

Thr

Ser

Leu

Ser

Gly

Trp

Leu

Gly

Ser

Asn

Met

Lys

val

Leu

CTA
Leu

GTG
vVal
25

Ile

Gly

Gly

Lys

Gly

Glu

Asn

Lys

Ser

Thr

Arg

Ile

val

Gly

36

75

Lys
285

Asp
300

Ala
315

Glu
330

Gly
345

Phe
360

Asp
375

Cys
390

Ala
405

Asn
420

Ser
435

Asp
450

Glu
465

Gln
480

Phe
495

AP/P/99/01432
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i

20

35
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45

50

55

60

CAT
His

CCh
Pro

e

b
oed

e he

AGT
Ser
175

TAN

Glin

CATY

His

Adh
Lys

orT
Val

ATA
Ile
145

AGC

Ser

TAT
Tyr

GRT
Asp
210

REC
Ser

TGG
Trp

CAA
Gln

ARE
Lys

T TGG
Trp L

ACA
Thr

T ACT

Thr
120

GAR
Glu

AGA
Arg

CTT
Leu

AGG
Arg

TGT
Cys
185

TGT
Cys

AAA
Lys

ACA
Thr

SCo
Ala
3¢

SRR A
Glu &

ATA
Ile

GAC
Asp

AR

Thy

GAT o7

Asp
160

e
Leu

CCh
Pro

ACC
Thr

AAG
Lys

GTA
val
225

AAL

Lys

CoG

OAT
His

 GTA

Val
45

ART
Asn

GCT
Ala

TTG
Leu

GAC
Asp

v TGG

Trp

cTC
Leu

85

GAT

' Asp

ACGT

Ser S

AGT
Ser

TGC
Cys

ARG
Lys
150

A CCA

Pro

TGT
Cys

ACT
Thr

GGT
Gly

AT GGA

~

Gly
215

" ACA

Thr

TGT
Cys

GAA
Glu

ATG
Met
60

GAT
Asp

TGT
Cys

AGT
Ser
126

TCT
Ser

RAA
Lys

ATA
Ile

AAC
Asn

TTT
Phe
190

TTT
Phe

ACA
Thr

CAT
His

-0 —

GTA
Val
35

AAT
Asn

GTA
val

CAA
Glin

Ile

AAR 2

Lys
100

" GCT

TGS
Trp

TTC

Phe

ACA
Thr

GGA

Gly

ART AT

Aan
140

TAT

Tyr

AAT
Asn

TCA
Ser

cca
Pro

CCA
Pro

ATT
lle

AT
Thr

3
[Ny
QO >

CAG
Gln

C CTA

ey

T OTTA

Leuw

GAT
Asp

GTC
Val
180

ATT
Ile

CTG
Leu

TGC
Cvs

-

GAC
Asp

GAA
Giu

ATG
Met

AAR
Lys

ART
Asn
90

AGT
Ser

> ATA

Ile

* ACC

Thr

CTT
Leu
155

AAT
Asn

ATT
lle

cce
Pro

ARG
Lys

ARA
Lys
220

cCa
Pro

231

309

348

526

465

%04

582

621

560

699

AP/P/99/01432
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GTA
vVal

GAA
Glu

AAT
Asn
260

GAA
Glu

GGT
Gly

GGA
Gly

ATT
Ile

GTT
val
325

GTC
Val

ATG
Met

AAT
Asn

ACA
Thr

TGC
Cys
390

GGA
Gly

ARA
Lys

GAT
Asp

GTG
val
235

GAA
Glu

GCT
Ala

ATT
Ile

ATA
Ile

GAC
Asp
300

AGT
Ser

ATA
Ile

TTT
Phe

CAC
His

ACA
Thr
365

GAG
Glu

AGA
Arg

AAR
Lys

TGT
Cys

GGT
Gly
430

TCA
Ser

GAG
Glu

ARA
Lys

AAT
Asn
275

CAC
His

ATA
Ile

GGA
Gly

ARA
Lys

AARC
Asn
340

AGT
Ser

ACG
Thr

TCA
Ser

ATA
Ile

GCh
Ala
405

TCA
Ser

GGT
Gly

ACT
Thr

GTA
Val
250

ATC
Ile

TGT
Cys

ATA
Ile

CGA
Arg

GCA
Ala
315

TTA
Leu

CAT
His

TTT
Phe

ARG
Lys

AAT
Asn
380

RAA
Lys

ATG
Met

TCA
Ser

ATT
Ile

CAA
Gln

ATA
Ile

ATA
Ile

ACA
Thr

GGA
Gly
290

GGA
Gly

ARARA
Lys

AAA
Lys

TCC
Ser

RAT
Asn
355

CTG
Leu

AAC
Asn

CAR
Gln

TAT
Tyr

AAT
Asn
420

AAC
Asn

CTG
Leu

ATT
Ile

ATA
Ile
265

AGA
Arg

CCA
Pro

GAT
Asp

TGG
Trp

GAA
Glu

330

TCA
Ser

TGT
Cys

TTT
Phe

AAT
Asn

ATT
Ile
3985

GCC
Ala

ATT
Ile

ACT
Thr

APv01282

CTG
Leu
240

AGA
Arg

GTA
val

cce
Pro

GGG
Gly

ATA
Ile
305

AAT
Asn

CAA
Gln

GGA
Gly

CAA
Gln

AAT
Asn
370

GAT
Asp

ATA
Ile

CCT
Pro

ACA
Thr

AGC
Ser
435

TTA
Leu

TCT
Ser

CAG
Gln

AGC
Ser
280

AGA
Arg

AGA
Arg

ARC
Asn

TTT
Phe

GGG
Gly
345

GGG
Gly

AGT
Ser

AGT
Ser

ARC
Asn

cce
Pro
410

GGA
Gly

GAT
Asp

AAT
Asn

GCC
Rla
255

TTG
Leu

AAC
Asn

GCA
Ala

CAA
Gln

ACT
Thr
320

CCA
Pro

GAC
Asp

GAA
Glu

ACT
Thr

ACT
Thr
385

ATG
Met

ATC
Ile

CTA
Leu

GCC
Ala

-97~-

GGC
Gly

ART
Asn

ARG
Lys

AAT
Asn

TTT
Phe
295

GCA
Ala

TTA
Leu

AAT
Asn

CCA
Pro

TTT
Phe
360

TGG
Trp

ATT
Ile

TGG
Trp

AGA
Arg

CTG
Leu
425

ACC
Thr

AGC
Ser

TTC
Phe

GAA
Glu
270

ACh
Thr

TAT
Tyr

CAT
His

AAG
Lys

ARA
Lys
335

GAA
Glu

TTC
Phe

ART
Asn

ACA
Thr

CAG
Gln
400

GGA
Gly

TTA
Leu

GAG
Glu

CTA
Leu
245

TCA
Ser

CCT
Pro

ATA
Ile

GCA
Ala

TGT
Cys
310

AAG
Lys

ACA
Thr

ATT
Ile

TAC
Tyr

GAT
Asp
37%

CTC
Leu

GAR
Glu

GAA
Glu

ACA
Thr

ACC
Thr
440

GCA
Ala

AAC
Asn

GTA
Val

AAA
Lys
285

ACA
Thr

RAC
Asn

GTA
Val

ATA
Ile

GTA
val
350

TGT
Cys

ACT
Thr

CCA
Pro

GTA
val

ATT
lle
415

AGA
Arg

TTC
Phe

738

777

816

855

894

933

972

1011

1050

1089

1128

1167

1206

1245

1284

1323

AP/P/99/01432
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Thr

Leu

Val

Leu

Asn

e

CCG
Pro

o
i

Lay

GTA
Val

GAA
Giu

e
Phe

495

(A)
(B)

(D)

Glu

Glu

Thy

GGA
Gly

TAT
Tyr

GCAR
Ala
170

AAap
Lys

TTG
Leu

GGA
Gly
445

ARA
Lys

ccc
Pro

AGA
Arg

GGA
Gly

LENGTH:

val

Met

Cys

Trp

Asn

GGh ¢

Gly

TAT
Tyr

ACC
Thr

GCa
Ala
485

GCA
Rla

Trp
5

Thr
50

His
65

Val
80

Lys
95

Asn
110

TAR
Yaa

{2) INPORMATION FOR SEQ
{1}

T ATG

Met
val
GCA
Ala

ACA

. Thr

g

C

i
On O

8

r
0

AGG

Arg

GTG
Val

ARG
Lys
475

CTA
Leu

Ldsd]
44

Phe
501

ID NO:4:

Linear
SEQUENCE DESCRIPTION:

Lys

Pro

Slu

Glu asp

Glu

Lys

Ser

Pre

LB

SEQUENCE CHARACTEKISTICS:
501 amino acids
TYPE: Aminoc aAcid
TOPOLOGY :

SEQ

Ala

Thr

Asp

Phe

Ile

Thr

Asp

Ala

Glu

Thr

Ser

Leu

Val

GAC
Rsp
450

ARA
Lys

AGA
Arg

GGA
Gly

1503

AART
Asn

ATT
Ile

AGA
Arg

GCT
Ala
4390

ID NO:4

Thr

Glu

Pro

Asn

Ile

Pro

Thr

Thr

Ile

Gly

Leu

Arg

Thr

-98~

Thr
10

Val
25

Bsn
40

Met
55

Ser
70

Leu
85

Lys
100

Ala
11%

Lys
130

(L))

M
4

[

Asp
160

Ser
175

Phe
190

TGe
Trp

GAG
Glu
465
GTG
Val

ATG
Met

Cys

Glu

AGA
Arg

CCA
Pro

GTG
Val

TTC
Phe

Asn

Gln

Lys

Irp

Ile

Asn

Ser

Pro

TTA
Leu

CAG
Gln
4BG

CTT
Leu

Phe

Glu

Asn

Asp

Thr

Ser

Ser

Glu

Lys

Pro

Thr

1440

1479

Cys Ria
Trp Azﬁ
Met Vai
Asp Met
Gln S@;
Leu
Ser Seyr

Ser Thy

4
b
n

Val Ly
15

Ile Glu

AP/P/99/01432
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His

Lys

Gln

Leu

Asn

Pro

Gly

Ile

Lys

Gln

Asp

Phe

Thr

Arg

Met

Ile

Asp

Asn

Pro

Arg

Leu

Tyr

Lys

Cys

Asn

Phe

Val

Ile

Arg

Trp

Phe

Pro

Tyr

Thr

Ile

Tyr

Thr

Ala

Trp

Leu

Glu

Gly

Cys

Phe

Thr

Gly

Ser

Glu

His

Gly

Asn

Pro

Glu

Cys

Glu

Lys

Ala

Gly

Thr

Arg

Gly

Lys

Ala

Thr

Asn

His

Ser

Asn

Ile

Ile

Asp

Asn

Asn

Ile

Asn

Ser

Gln

Pro

Leu

Glu

Ser

val

Arg

Xaa

Pro
200

Gly
215

Gly
230

Leu
245

Asn
260

Asn
275

Gly
2%0

Ile
305

Thr
320

Lys
335

val
350

Thr
365

Asn
380

Ile
395

Pro
410

Leu
425

Thr
440

Glu
455

Rla
470

Ala
485

Ser
500

Ala

Thr

Ile

Ala

Ala

Cys

Pro

Arg

Leu

Thr

Asn

Ile

Ile

Leu

Phe

Leu

Pro

Val

Phe
501

APG01282

Gly

Gly

Lys

Glu

Lys

Thr

Gly

Gln

Lys

Ile

His

Lys

Asn

Asn

Arg

Thr

Arg

Tyr

Thr

Thr

Phe Ala

Pro Cys

Pro Val

Glu Glu

Ile Ile

Arg Pro

Arg Ala

Ala His

Lys val

val Phe

Ser Phe

Leu Phe

Asp Ser

Met Trp

Gly Glu

Arg Asp

Pro Gly

Lys Tyr

Lys Ala

Leu Gly

(2) INFORMATION FOR SEQ ID NO:5:
(i) SEQUENCE CHARACTERISTICS:

_99_

Ile
205

Lys
220

val
235

Val
250

Ile
265

Ser
280

Phe
295

Cys
310

val
325

Asn
340

Asn
355

Asn
370

Thr
385

Gln
400

Ile
415

Gly
430

Gly
445

Lys
460

Lys
475

Ala
490

Leu

Asn

Ser

Ile

val

Asn

Tyr

Asn

Ile

Bis

Cys

Ser

Ile

Glu

Lys

Gly

Gly

Val

Arg

Met

Lys

val

Thr

Ile

Gln

Asn

Ala

Lys

Ser

Gln

val

Cys

Ile

Asp

Val

Arg

Phe

Cys Lys Asp

Ser

Gln

Arg

Leu

Thr

Thr

Ser

Leu

Ser

Gly

Trp

Leu

Gly

Ser

Asn

Met

Lys

val

Leu

Leu

Ser

Lys

Gly

Gly

Lys

Gly

Glu

Asn

Pro

Lys

Ser

Thr

Arg

Ile

val

Gly

210

val
225

Leu
240

Ala
255

Glu
270

Lys
285

Asp
300

Ala
315

Glu
330

Gly
345

Phe
360

Asp
375

Cys
390

Ala
405

Asn
420

Ser
435

Asp
450

Glu
465

Gln
480

Phe
495

AP/P/99/01432



(#) LENGTH: 1441 nase pairs
{By TYPE: Nucle.c Acid
{C} STRANDEDNESS: Single
{D} TOPOLOGY: Linear
{x1) SEQUENCE DESCRIPTION: SEQ ID NO:S:

o

[ GTA CCT GTA TGG AAA GAA GCA ACC ACC ACT CTA TTT 37
val Pro Val Trp Lys Glu Ala Thr Thr Thr Leu Phe
1 i
10
TGT GCA TCA GAT GCT RAR GCA TAT GAT ACA GAG GTA CAT 76
Cys Ala Ser Asp Ala Lys Rla Tyr Asp Thr Glu Val His
i5 20 5

-
o

15 ART GTT TGG GCT ACA CHKT GUC TGT GTA CCC ACA GAC cee 1
Asn Val Trp Ala Thr His Ala Cys Val Pro Thr Asp Pro
30 35

ARC CTA CAA GAAR GTE OTA TTC GAA ART GTA ACA GAA AAT 154
20 Asn Pro Gin Glu Val Val Leu Glu Asn Val Thr Glu Rsn
40 45 50

TTT AAC ATG TGG AAA AAT AAC ATG GTA GAA CAG ATG CAT 193
Phe Asn Met Trp Lys Asn Asn Met Val Glu Glr Met His
25 S5 60

GAT ATA ATC AGT TTA TGG GAT CRA AGT CTA AAG CCA 232
K Ile Ser Leu Trp Asp Gln Ser Leu Lys Prc

(A"
LoagE . <4

[EL08 ="
4
e
Ko}
—
®

30

TTA ACC CCR CTC TGT GTT ACT TTA A >
Val Lys Leu Thr Pro Leu Cys Val Thr Leu Asn Cys
80 85 90

O3
L
w3
o

b

>

>

>

>

a5 ACT ART TTG GAG AAT GOT ART AART ACC GAG AAT GCT AAT 210
Thr Asn Leu Glu Asn Alz Asn Asn Thr Clu Asn Ala Asn
as 100

C RAT AAT TAT BRCC TTG GGG ATG GAG AGA GGT GaAR 349
ir Asn Asn Tyr Thr Leu Gly Met Glu Arg Gly Glu
) 110 115

A
40 As

ATA ARA RRC TGC TCT TIC AAT ATC ACC ACA AGC TTA ACA 388
Ile Lys Asn Cys Ser Phe hsn lle Thr Thr Ser Leu Arg
45 120 125

GAT ARG GTG ARA AAA GhA TAT GCA TTG TTT TAT AARA CTT 427
Asp Lys Val Lys Lys Giu Tyr Ala Leu Phe Tyr Lys Leu
130 135 140
50
GTA GTA CAA ATA AT AGT ACC AAC TAT AUG CTC 466
al Val Gln Ile sn Ser Thr Asn Tyr Arg Leu
14% 150 155

55 ETA RGT TGT ART ACC TCa oTO ATT ACA CAG GCC TGT CCA 505
le Ser Cys Asn Thr Ser val lle Thr Gln Ala Cys Pro
150 165
TH TCC TTT GAG ATT CCC ATA CAT TAT TGT GCC 544
60 Lys Val Ser Phe Glu Leu Ile Pro Ile His Tyr Cys Ala
70 175 180
CCG GO G3T TTT GCG + ARG TGT AAA GAT AAG AAG 583
Pro Ala Gly Phe Ala Iie Lys Cys Lys Asp Lys Lys
€5 185 190

-100~

AP/P/99/01432
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TTC
Phe
195

CAA
Gln

CTA
Leu

ATT
Ile

ATA
Ile

AGA
Arg
260

CCa
Pro

GAT
Asp

TGG
Trp

GAA
Glu

TCA
Ser
325

TGT
Cys

TTT
Phe

ACC
Thr

TGC
Cys

GGC
Gly
390

ART
Asn

TGT
cys

CTG
Leu

AGA
Arg
235

GTG
Val

ccec
Pro

GGG
Gly

ATA
Ile

GAA
Glu
300

AAA
Lys

GGA
Gly

GGA
Gly

ART
Asn

GGG
Gly
365

AGA
Arg

AAA
Lys

GGA
Gly

ACA
Thr
210

TTA

Leu

TCT
Ser

CAG
Gln

AAT
Asn

AGA
Arg
275

AGA
Arg

ARA
Lys

TTT
Phe

GGG
Gly

GGG
Gly
340

AGT

Ser

AAT
Asn

ATA
Ile

GCA
Ala

ACA
Thr

CAT
His

AAT
Asn

GAR
Glu

CTaA
Leu
250

AAC
Asn

GCA
Ala

CARA
Gln

ACG
Thr

AAG
Lys
318

GAC
Asp

GAA
Glu

RCC
Thr

CGT
Arg

AAA
Lys
380

ATG
Met

GGA
Gly

GGA
Gly

GGC
Gly
225

AAT
Asn

AAT
Asn

ARC
Asn

TTC
Phe

GCA
Ala
290

TTA
Leu

AAT
Asn

CCA
Pro

TTT
Phe

TGG
Trp
355

ACT
Thr

CAR
Gln

TAT
Tyr

CcCcA
Pro
200

ATT
Ile

AGT
Ser

ATC
Ile

GAA
Glu

ACA
Thr
265

TAT
Tyr

CAT
His

AGA
Arg

ARA
Lys

GAA
Glu
330

TTC
Phe

AAT
Asn

GAA
Glu

ATC
Ile

GCC
Ala
395

APvu 1282

TGT
Cys

AGA
Arg

CTA
Leu

ACa
Thr
240

TCT
Ser

AGA
Arg

ACA
Thr

TGT
Cys

CAG
Gln
305

AChA
Thr

ATT
Ile

TAC
Tyr

TTA
Leu

GAG
Glu
370

ATA
Ile

CCT
Pro

AAA
Lys

cca
Pro
215

GCA
Ala

GAC
Asp

ATA
Ile

AAA
Lys

ACA
Thr
280

AAC
Asn

ATA
Ile

ATA
Ile

GTA
Val

TGT
Ccys
345

ACA
Thr

TTA
Leu

AAC
Asn

cce
Pro

AAT
Asn

GTA
val

GAA
Glu

AAT
Asn

GTG
val
255

AGT
Ser

GGA
Gly

cTT
Leu

GCT
Ala

GCC
Ala
320

ATG
Met

AAT
Asn

CAA
Gln

AAT
Asn

TTG
Leu
385

ATC
Ile

-101-

GTC
Val

GTA
val

GAA
Glu
230

GCT
Ala

ATT
Ile

ATA
Ile

GAC
Asp

AGT
Ser
295

ATA
Ile

TTT
Phe

CAC
His

ACA
Thr

CCG
Pro
360

ATT
Ile

TGG
Trp

AGA
Arg

AGC
Ser
205

TCA
Ser

GAG
Glu

AAA
Lys

RAT
Asn

AAT
Asn
270

ATA
Ile

RAAR
Lys

AAA
Lys

AAT
Asn

AGT
Ser
335

ACA
Thr

TTT
Phe

ACA
Thr

CAG
Gln

GGA
Gly
400

ACA
Thr

ACT
Thr

ATA
Ile

ACC
Thr
245

TGT
Cys

ATA
Ile

ATA
Ile

ACA
Thr

TTA
Leu
310

AARA
Lys

TTT
Phe

AAA
Lys

AGT
Ser

CTC
Leu
375

GAA
Glu

CAA
Gln

GTA
Val

CAA
Gln
220

GTA
Val

ATA
Ile

ACA
Thr

GGA
Gly

GGA
Gly
285

CAA
Gln

GAA
Glu

TCC
Ser

ART
Asn

CTG
Leu
380

AAT

Asn

CCA
Pro

GTA
Val

ATT
Ile

Py e

622

661

700

739

778

817

856

895

934

973

1012

1051

1090

1129

1168

1207

AP/P/99/01432



T,

10¢

[
%]

20

30

[
1511

40

&0

GAT
Asp

CAA
Gin

crT
Leu

{

{x

His

Glu

By

INFORMATION FOR
i} SEQUENCE CHARACT

cCT
Prao

TTA
Leu

GTA
Val

GAR
Glu
470

Tre
Phe

TCA
Ser

AGT
Ser

GGA
Gly

TAT
Tyr
445

GCA
Ala

AAR
Lys

TTG
Leu

ART
Asn

ARC
Asn
420

GGA
Gly

RREA
Lys

cce
Pro

AGE
Arg

GGA
Gly
485

ATT ACA
lie Thr

AT GO

GOA GTG
Rla Val

GAT AR 1461
Bsp
456

NO:6:
TICS:

CTA
Leu

AAC
Asn

AGGC
Arg

GCTA
Val
450

AAG
Lys

TA
Ile

(A} LENGTH: 486 arino acids
{B) TYPE: Aminc Acid
{D) TOPOLOGY:
i) SEQUENCE DESCRIPTION:

Pro

fia

Asn

Rsn

Phe

vVal

Lys

Line

i

Trp Lys Glu Als

Ala

val

Thr

His

val

Glu

Thy

Ile

Phe

S

Tyr
20

Pro
35

Glu
50

SEQ 1D NO:6:

Thr
Asn Thr Glu
The asp Pro

Asn
Asp lie Ile
Lew Thr Pro
Bla hen Asn
Sly Met Glu
T Her Leu
Lys Lea Asp

Thr

Val

Met

Ser

Leu

Thy

Arg

Arg

Val

-102-

CTA
Leu

AGG
Arg
425

GAC
Asp

AGA
Arg

AGA
Arg

GGA
Cly

Thr
10

His
25

Pro
40

Trp

55

Leu
70

Cys
85

Glu
100

Gly
1t
Asp
130

val
145

TTAH
Leu

ACT
Thr

ART
Asr

ATT
Ile

AGA
Arg
465

GCT
Ala

Leu

Trp

Val

ARsn

Glu

Lys

Gln

ACA
Thr

GAG
Glu

TGG
Trp
440

GAR
Glu

GTG
Val

ATG
Met

Phe

Val

Glu

Asp

Thr

Val

Ile

Arg
415

ACC 2128%
Thr

AGA 1324
Arg

CChA 1363
Pro

GTG 1402
val

TTC 1441
Phe
480

Trp

val val Leu
Asn Met Val
Gln Ser ng
Leu Asn Cys
Asn Asn Thf
Lys Asn Cysx

Lys

Asp Asn Ser

AP/P/99/01432
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Thr

Ala

Ala

Asn

His

Ser

Asp

Ile

Ile

Asp

Lys

Asn

Ile

Asn

Phe

Pro

Lys

Ser

Thr

Met

Arg

val

Asn

cys

Pro

Gly

Gly

Leu

Asn

Asn

Gly

Ile

Thr

Lys

val

Thr

Ser

Cys

Ala

Asn

Gly

Arg

Ile

Val

Tyr

Pro

Ala

Thr

Ile

Ala

Ala

Pro

Arg

Leu

Thr

Met

Thr

Asn

Arg

Met

Ile

Asp

Asp

Glu

Gln

Arg

Lys

Gly

Gly

Arg

Glu

Lys

Thr

Gly

Gln

Arg

lle

His

Lys

Thr

Asn

Asn

Pro

Arg

Leu
185

val
170
Phe
185

Pro
200

Pro
215

Glu
230

Thr
245

Arg
260

Arg
275

Ala
290
Gln
305

Ala
320

Ser
335

Leu
350

Gly
365

Lys
380

Ala
395

Gly
410

Arg
425

Trp
440

Leu
455

Glu
470

Ile

Ser

Ala

Cys

Val

Glu

Ile

Pro

Ala

His

Ile

Phe

Phe

Phe

Asn

Gln

Pro

Leu

Thr

Arg

Gly

Lys

APV 01282

Ser

Phe

Ile

Lys

val

Ile

Ile

Asn

Phe

Cys

Ala

Asn

Asn

Asn

Arg

Ile

Pro

Leu

Glu

Ser

val

Arg

Cys

Glu

Leu

Asn

Ser

val

Val

Asn

Tyr

Asn

Ile

Lys

Cys

Ser

Thr

Ile

Ile

Leu

Thr

Glu

Ala

Ala

Asn

Leu

Lys

val

Thr

Ile

Gln

Asn

Thr

Leu

Lys

Ser

Gly

Thr

Glu

Asn

Arg

Thr

Phe

Leu

Pro

val

=103~

Thr
160

Ile
175

Cys
190

Ser
205

Gln
220

Arg
235

Leu
250

Thr
265

Thr
280

ser
295

Leu
310

Ser
325

Gly
Trp
355

Glu
370

Leu
385

Gly
400

Arg
415

Arg
430

Tyr
445

Thr
460

Ser

Pro

Lys

Thr

Leu

Ser

Asn

Lys

Glu

Gly

Glu

Asn

Leu

Trp

Gln

Asp

Pro

Lys

Gln

Ile

vVal

Asp

val

Leu

Glu

Glu

Lys

Asp

Thr

Glu

Gly

Phe

Leu

Asn

Gln

lle

Gly

Gly

Tyr

Ala

Gly

Ile

His

Lys

Gln

Leu

Asn

Ser

Ser

Ile

Gln

Lys

Asp

Phe

Thr

Ile

Glu

Arg

Gly

Gly

Lys

Lys

Ala

Thr

Lys

cys

Asn

Ile

Pro

Tyr

Gln

Thr

val

Cys

Ser

Gly

val

Arg

Met

Gln
165

cys
180

Phe
195

Thr
210

Gly
225

Thr
240

val
255

Asn
270

Gly
285

Glu
300

Lys
315

Glu
330

Cys
345

Pro
360

Leu
375

Gly
390

Ser
405

Asn
420

Asp
435

Val
450

Arg
465

Phe
480

AP/P/99/01432



i

(5]

15

30

i5

40

45

50

650

Leu

{23

(

{x

T
Cys

ART
Asn

AAC

Asn

T

(S
R
v QO

TET
ovs

ACT
Thr

GAT GTA GTA CAA ATA

> Asn Met Trp Lys

Gly Pne Leu Gly A
485 4

INFORMATION FOR SEQ il NO:7:

1} SEQUENCE CHARACTERISTICS:
{A&) LENGTH: 1474 hase pairs
{B) TYPE: Nucleic Acid
{T}; STRANDEDNES i
(D} TOPOLOGY: Linaar

i) SEQUENCE DESCRIPTION: SEQ ID NO:7:

-

GUIA CCT GTG TGG ARA GAA GCA ACC ACC ACT CTA TTT 37
Val Pro Val Trp Lys Glu Ala Thr Thr Thr Leu Phe
H 5 10
GOR TCA GAT GCT 3 TAT GAT ACA GAGC GTA CAT 76
Ala Ser Asp Ala L Tyr Asp Thr Glu Val Hisg

15 20 2%

CTT TGG GCT ACR CAT 4CC TGT GTA CCC ACA GAC cCC 115
Val Trp Ala Thr His Ala Cys Val Pro Thr Asp Pro
30 35

CCA CAA GAA GTA G TTS GAA AAT GTA ACA GAA AAT 154
Pro 6ln Glu Val Val Leu Glu Asn Val Thr Glu Asn
44 45 50
ARC ATG TGG AAR - ATG GTA GAAR CAG ATG CAT 193
#n Aszn Met Val Glu Gln Met His
55 60

GRT ATA ATC AGT TTA TGG GAT CAA AGT CTA AAG CCa
Asp Ile Ile Ser Leu Trp Asp Gin Ser Leu Lys Pro
FO 75

w0
w
~N

GTA ARA TTR ACC CUB UTC TGT GTT ACT TTA AAT TGC 27
Val Lys Leu Thr Pro Leu Cys Val Thr Leu Asn Cys
80 85 90

ot

ARRT TTG GAG AAT GCT AEAT AAT ACC GAG AAT GCT AAT 310
Asn Leu Glu Asn Ala Asn Asn Thr Glu Asn Ala Asn
95 100

AAT AAT TRAT ACC TG GGG ATG GAG AGA GGT GAA 349
Asn Asn Tyr Thr Leu Gly Met Glu Arg Gly Glu
110 115

bt o3
[y~ et
wrvy 0y

ARA ARC TGC TCT TTC ART ATC ACC ACA AGC TTA AGA 388
Lys Asn Cys Ser Phe 2zn Ile Thr Thr Ser Leu Arg
120 125

ARG GGG ARA AAR GRR TAT GCA TTG TTT TAT AAA CTT 427
Lys Gly Lys Lys Glu Tyr Ala Leu Phe Tyr Lys Leu
13% 140

[ AAT AGT ACC AAC TAT AGG CTG 466
Vai Val Gln Ile A Asn Ser Thr Asn Tyr Arg Leu
145 150 155

AGT TGT ART ACC TCA GTC ATT ACA CAG GCC TGT CCA 505

T
Ser Cys Asn Thr Ser Val Ile Thr Gln Ala Cys Pro
160 1€5

-104-

AP/P/99/01432
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60

ARG
Lys

CCG
Pro

TTC
Phe
195

CAA
Gln

CTA
Leu

ATT
Ile

ATA
Ile

AGA
Arg
260

CCA
Pro

GAT
AsSp

TGG
Trp

GAA
Glu

TCA
Ser
325

TGT
Cys

TTT
Phe

ACC
Thr

GTA
Val
170

GCT
Ala

AAT
Asn

TGT
Cys

CTG
Leu

AGA
Arg
235

GTG
val

cce
Pro

GGG
Gly

ATA
Ile

GAA
Glu
300

AAA
Lys

GGA
Gly

GGA
Gly

AAT
Asn

GGG
Gly
365

TCC
Ser

GGT
Gly

GGA
Gly

ACA
Thr
210

TTA
Leu

TCT
Ser

CAG
Gln

AAT
Asn

AGA
Arg
275

AGA
Arg

ARA
Lys

TTT
Phe

GGG
Gly

GGG
Gly
340

AGT

Ser

GAT
Asp

TTT
Phe

TTT
Phe
185

ACA
Thr

CAT
His

AAT
Asn

GAA
Glu

CTA
Leu
250

ARC
Asn

GCA
Ala

CAA
Gln

ACG
Thr

AAG
Lys
315

GAC
Asp

GGA
Gly

ACC
Thr

CcGT
Arg

GAG
Glu

GCG
Ala

GGA
Gly

GGA
Gly

GGC
Gly
228

AAT
Asn

AAT
Asn

AAC
Asn

TTC
Phe

GCA
Ala
290

TTA
Leu

AAT
Asn

cCcha
Pro

TTT
Phe

TGG
Trp
355

ACT
Thr

CCh
Pro

ATT
Ile

cca
Pro
200

ATT
Ile

AGT
Ser

ATC
Ile

GAA
Glu

ACA
Thr
265

TAT
Tyr

CAT
His

AGA
Arg

ARA
Lys

GAA
Glu
330

TTC
Phe

AAT
Asn

GAA
Glu

APG01282

ATT
Ile
175

CTA
Leu

TGT
Cys

AGA
Arg

CTA
Leu

ACA
Thr
240

TCT
Ser

AGA
Arg

ACA
Thr

TGT
Cys

CAG
Gln
305

ACA
Thr

ATT
Ile

TAC
Tyr

TTA
Leu

GAG
Glu
370

ccc
Pro

AAG
Lys

ARA
Lys

CCA
Pro
215

GCA
Ala

GAC
Asp

ATA
Ile

AAR
Lys

ACA
Thr
280

AAC
Asn

ATA
Ile

ATA
Ile

GTA
val

TGT
Cys
345

ACA
Thr

TTA
Leu

ATA
lle

TGT
Cys
190

AAT
Asn

GTA
val

GAA
Glu

AAT
Asn

GTG
Val
255

AGT
Ser

GGA
Gly

CTT
Leu

GCT
Ala

GCC
Ala
320

ATG
Met

AGT
Ser

CAA
Gln

AAT
Asn

~105-

CAT
His

AAA
Lys

GTC
Val

GTA
Val

GAA
Glu
230

GCT
Ala

ATT
Ile

ATA
Ile

GAC
Asp

AGT
Ser
295

ATA
Ile

TTT
Phe

CAC
His

ACG
Thr

CCG
Pro
360

ATT
Ile

TAT
Tyr

GAT
Asp

AGG
Arg
205

TCA
Ser

GRAG
Glu

AAA
Lys

AAT
Asn

AAT
Asn
270

ATA
Ile

ARA
Lys

AAR
Lys

AAT
Asn

AGT
Ser
335

AGA
Arg

TTT
Phe

ACA
Thr

TGT
Cys
180

RAG
Lys

ACA
Thr

ACT
Thr

ATA
Ile

ACC
Thr
245

TGT
Cys

ATA
Ile

ATA
Ile

ACA
Thr

TTA
Leu
310

AAR
Lys

TTT
Phe

ARA
Lys

AGT
Ser

cTC
Leu
375

GCC
Ala

ARG
Lys

GTA
Val

CAA
Gln
220

GTA
val

ATA
Ile

ACA
Thr

GGA
Gly

GGA
Gly
285

CAR
Gln

GAA
Glu

TCC
Ser

AAT
Asn

CTG
Leu
350

ART
Asn

CCA
Pro

544

583

622

661

700

739

778

856

895

934

973

1012

1051

1090

1129

AP/P/99/01432



TGC RUA ATA ARA CAA ATA AAC TTG TGG CAG GAA GTA 1168
Cys Arg Ile Lys Gln Ilz Ile Asn Leu Trp Gln Glu Val
380 38s

5 GGC AAR GCA ATG TAT GUU OCT CCC ATC AGA GGA CAA ATT 1207
Gly Lys Ala Met Tyr Als Prc Pro Ile Arg Gly Gln Iie
390 3oz 400

AGA TG TCA TCA AAT GGG CTA CTA TTA AGG AGA 1246

190 Arg Cys Ser Ser Asn * Thr Gly Leu Leu Leu Arg Arg
405 410 415
GAT GUT GGA AGT AARC ALK GAC AAC CAG ACT GAG ACC 128%
&sp Gly Giy Ser Asn Thr Asp Asn Gln Thr Glu Thr
15 420 425
TUTT AGA CCT GGG GGA GGA GAT ATG AGC GAC AAG TGG AGA 1324
#he Arg Pro Gly Gly Glvy A8p Met Arg Asp Lys Trp Arg
430 A35 440
20
- i AGT GAl TTA TAT AAA ' - GTA GTA AGA ATT GAA CCA 1363
i Ser Glu Leu Tyr Lys Tyv: ‘s Val val Arg ile Glu Pro
445 450
25 TTA GGA GTA GCA CCC G GCA ARG AGA AGA GTG GTG 1402
Leu Gly Val Ala Pro s Ala Lys Arg Arg Val val
485 465
AR AGH GAA AAR AGA GCA ©TC GGG ATA GGA GCT ATG TTC 1441
30 Gin Arg Glu Lys Arg Als Val Gly Ile Gly Ala Met Phe
470 475 480
CTT AGG TTC TTA GGA GBY AAA GCT TCT ACA GTC 1474
Leu Arc Phe Leu Gly Asp Lys Ala Ser Arg Val
35 485 490 491

{Z} INFCRMATION FOR SEC I RO:B:
{1} SEQUENCE CHARACTERISTICS:
A} LENGTH: 491 amino acids
40 {B) TYPE: Amino Acid
{D) TOPOLOGY: Lirear
{xil) SEQUENCE DESCRIPTION: SEQ ID NO:8:

 :} Val Fro Val Trp Lys Glu &ia Thr Thr Thr Leu Phe Cys Ala Ser
1 5 10 is

A2p Ala Lys Ala Tyr Asp Thir Glu Val His Asn Val Trp Ala Thr

20 25 30
50 His Bla Cys vVal Pro Thr Aup Pro Asn Pro Gln Clu Val val Leu
35 40 4%
Glu Asn Val Thr Glu Asn Phe Asn Met Trp Lys Asn Asn Met Val
50 55 60

55
Glu Gln Met His Glu Asp lie Ile Ser Leu Trp Asp Gln Ser Leu
6% 70 Th
_ Lys Pro Cys Val Leu Cys Val Thr Leu asn Cys
60 &85 SG

Thy Asn Leu Glu Asn ARla A Thr Glu Asn Ala Asn Asn Thr
95 100 10%

-106-

AP/P/99 /01432
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Asn

Ser

Tyr

Thr

Ala

ala

Asn

His

Ser

Asp

Ile

Ile

Asp

Lys

Asn

Ile

Ser

Phe

Pro

Lys

Ser

Thr

Asn

Phe

Ala

Asn

Cys

Pro

Gly

Gly

Leu

Asn

Asn

Gly

Ile

Thr

Lys

val

Thr

Ser

Cys

Ala

Asn

Ser

Asn

Leu

Tyr

Pro

Ala

Thr

Ile

ARla

Ala

Cys

Pro

Arg

Leu

Thr

Met

Arg

RAsn

Arg

Het

Ile

Asp

Thr
Ile
Phe
Arg
Lys
Gly
Gly
Arg
Glu
Lys
Thr
Gl.y
Gln
Arg
Ile
His
Lys
Thr
Ile
Tyr
Thr

Asn

Leu
110

Thr
125

Tyr
140

Leu
158

Val
170

Phe
185

Pro
200

Pro
215

Glu
230

Thr
245

Arg
260

Arg
275

Ala
290
Gln
305

Ala
320

Ser
335

Leu
350

Gly
365

Lys
380

Ala
395

Gly
410

Gln
425

AFuvi01282

Gly

Thr

Lys

Ser

Ala

Cys

Val

Glu

Ile

Pro

Ala

His

Ile

Phe

Phe

Phe

Asp

Gln

Pro

Leu

Thr

Met

Ser

Leu

Ser

Phe

Ile

Lys

val

Ile

Ile

Asn

Phe

Cys

Ala

Asn

Asn

Asn

Arg

Ile

Pro

Leu

Glu

Glu

Leu

Asp

Cys

Glu

Leu

Asn

Ser

val

val

Asn

Tyr

Asn

Ile

Cys

Ser

Thr

Ile

Ile

Leu

Thr

Arg

Arg

val

Asn

Pro

Lys

Val

Thr

Ile

Gln

Asn

Thr

Leu

Lys

Ser

Gly

Thr

Glu

Asn

Arg

Arg

Phe

~107~

Gly
115

Asp
130

Val
145

Thr
160

Ile
175

Cys
190

Arg
205

Glin
220

Arg
235

Leu
250

Thr
265

Thr
280

Ser
295

Leu
310

Ser
325

Gly
340

Trp
355

Glu
370

Leu
3ss

Gly
400

Arg
415

Arg
430

Glu

Lys

Gln

Ser

Pro

Lys

Thr

Leu

Ser

Asn

Arg

Gly

Lys

Glu

Gly

Gly

Asn

Leu

Trp

Gln

Arg

Gly

Ile

Val

Ile

Asp

val

Leu

Glu

Glu

Lys

Asp

Thr

Glu

Gly

Phe

Leu

Asn

Gln

Ile

Gly

Gly

Lys

Lys

Ile

His

Lys

Gln

Leu

Asn

Ser

Ser

Ile

Gln

Lys

Asp

Phe

Thr

Ile

Glu

Arg

Gly

Gly

Asn

Lys

Asn

Thr

Tyr

Lys

Cys

Asn

Ile

Ile

Ile

Trp

Phe

Pro

Tyr

Gln

Thr

Val

Cys

Ser

Gly

Cys
120

Glu
135

Ser
150

Gln
165

Cys
180

Phe
195

Thr
210

Gly
225

Thr
240

val
255

Asn
270

Gly
285

Glu
300

Lys
315

Glu
330

cys
345

Pro
360

Leu
375

Gly
330

Ser
405

Asn
420

Asp
435

AP/P/99/01432



b
bl

s
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30

35
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50

i
Ut

60

Met

Leu

{1

(=i

CTA
Leu

Arg

Ile

Arg

{A)
(B)
()
(0)

o
Lewu
1

-3

Pre
CaT
His

coe
Pro
40

ART
Asn

CAY
His

CCh

Asp

Glu

Gln

Phe

GAG
Glu

TGT
Cys
is

ART
Asn

ARC
Asn

T
Phe

GAR
Glu

TGT
Cys
&0

ACT

s Thr

GeC

AGH
Arg

Lys

Pro

Arg

Leu

TYPE:

GTA
Val

GCA
Ala

GTT
vail

CCA
Pro

AARC
Asn
5%

GAT
Asp

GTA
Val

GAT
Asp

ACT
Thr

RTG
Met
12¢

GAT
Asp

Nucle
STRANDEDNESS :
TOPOLOGY :
SEQUENCE DESCRIBTION:

ceT
Pro

TCA
Ser

TGG
Trp
30

CAA
Gln

ATG
Met

ARA
Lys

GAT
Asp
95

ACC

Thr

ARA
Lys

GTa

Vsl
5

TTa

Leu

ART
Asn

ARG AT

Lys

Ala

3 Ala

Ala

{2} INFORMATION FOR SEg D NO:9:
i SEQUENCE CHARACTERISTICS:
LENGTH: 1512 base pairs
Lo Roid

Single
Linear

TGG

Trp

SEQ

AAA
Lys

RAA
Lys
20

CAC
His

TR GTA

G BAA

Lys

: AGT

er

GGE
Gly

AGT

Val

AART
Asn

TTA
Leu

CCA

r Pro

AAT
Asn

AGT

s Ser

TCT
Ser

©AG AAA

Lys

Leu

Pro

Val

Ser

ID NO:9:

GAA
Glu

GCA
Ala

GCC
Ala

TTG
Leu

AARC
Asn
60

TGG
Trp

CTC
Leu

GCT
Ala

AGT
Ser

TTC
Phe
125

GAR
Glu

~-108~

Thr
460

Gly
475

Arg
490

GCA
Ala

TAT
Tyr

TGT
Cys
35

GGA
Gly

ATG
Met

GAT
Asp

TCT
Cys

ACT
Thr
100

TGG
Trp

AAT
Asn

CAT
His

Lys Tyr Lys

Gln Ala Lys

Ile

Val
491

ACT
Thr
10

AAT
Asn

GTA
Val

AAT
Asn

GTA
val

CAR
Gln
75

GTT
Val

AAT
Asn

GAA
Glu

TC
Ile

GCA
Ala
140

Gly

ACC
Thr

ACA
Thr

cce
Pro

GTG
Val

50
GAA
Glu

AGT
Ser

ACT
Thr

ACC
Thr

GAA
Glu
115

ACC
Thr

CTT
Leu

Ala

CAA
Gln

CTh
Leu

TTA
Leu
S0

AART
Asn

ATG
Met

ACA
Thr

TTC
Phe

75

153

192

231

270

348

387

AP/P/99/01432
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TAT
Tyr

ACA
Thr

CAG
Gln

CAT
His

AAT
Asn
195

GTC
Val

GTG
Val

GAR
Glu

ACT
Thr

ATT
Ile
260

ATA
Ile

GAR
Glu

AGT
Ser

ATA
Ile

AAR
Lys
325

GAR
Glu

AGA
Arg

TAT
Tyr

GCC
Ala
170

TTT
Phe

AAT
Asn

AGT
Ser

TCA
Ser

GAG
Glu
235

AAA
Lys

AAT
Asn

CAT
His

ATA
Ile

AGA
Arg
300

ARA
Lys

ACA
Thr

ATT
Ile

CTT
Leu
145

AGG
Arg

TGT
cys

TGT
Cys

AAG
Lys

ACH
Thr
210

ACT
Thr

GTA
val

ACC
Thr

TGT
Cys

ATA
Ile
275

ATA
Ile

ACA
Thr

TTA
Leu

ATA
Ile

GCA
Ala
340

GAT
Asp

TTG
Leu

cCAa
Pro

GCC
Ala
i85

ACG
Thr

GTA
val

ATT
250
ACA
Thr

GGA
Gly

GGA
Gly

CAR
Gln

AGA
Arg
315

GTC
Val

ATG
Met

CcCcG
Pro

TTC
Phe

CAA
Gln

CTG

Leu
225

ATT
Ile

ATA
Ile

AGA
Arg

CCA
Pro

GAT
Asp
290

TGG
Trp

GAB
Glu

TTT
Phe

CAC
His

APU (01282

GTA
Val

AAT
Asn

GTA
Val

GCT
Ala

GAG
Glu
200

TGC
Cys

CTG
Leu

AGR
Arg

GCTA
Val

cce
Pro
265

GGG
Gly

ATA
Ile

ART
Asn

Caa
Gln

AAT
Asn
33¢C

AGT
Ser

CCA
Pro

TGT
Cys

TCA
Ser
175

GGT
Gly

GGA
Gly

ACA
Thr

TTA
Leu

TCT
Ser
240

CAG
Gln

AAC
Asn

AGT
Ser

AGA
Arg

ARC
Asn
305

TTT
Phe

CGA
Arg

TTT
Phe

ATA
Ile
150

ART
Asn

TTT
Phe

TTT
Phe

ARA
Lys

CAT
His
215

AAT
Asn

GAC
Asp

CTA
Leu

AAC
Asn

GCA
Ala
280

CAA
Gln

ACT
Thr

AGA
Arg

TCC
Ser

AAT
Asn
345

GAT
Asp

ACC
Thr

GAG
Glu

GCG
Ala
180

GGA
Gly

GGA
Gly

GGC
Gly

AAT
Asn

AAC
Asn
255

AAT
Asn

TTT
Phe

GCA
Ala

TTA
Leu

AAR
Lys
320

TCA
Ser

TGT
Cys

-109-

AAT
Asn

TCA
Ser
165

CCA
Pro

ATT
Ile

CCA
Pro

ATT
Ile

AGT
Ser
230

ATC
Ile

GAA
Glu

ACA
Thr

TTT
Phe

CAC
His
295
GGA
Gly

CAA
Gin

GGA
Gly

GGA
Gly

GAT
Asp

GTC
Val

ATT
Ile

CTA
Leu

TGT
Cys
205

AGG
Arg

CTA
Leu

ACA
Thr

TCT
Ser

AGA
Arg
270

GCA
Ala

TGT
Cys

AAG
Lys

TTT
Phe

GGG
Gly
335

GGG
Gly

AAT
Asn

ATT
Ile

cce
Pro
180

ARG
Lys

ABA
Lys

CCh
Pro

GCA
Ala

GAC
Asp
245

GTA
val

AAA
Lys

ACA
Thr

AAC
Asn

ATA
Ile
310

GGA
Gly

GAC
Asp

GAA
Glu

ACC
Thr
185

ACA
Thr

ATA
Ile

TGT
Cys

AART
Asn

GTA
val
220

GAA
Glu

AAT
Asn

GTA
val

AGT
Ser

GGA
Gly
285

CTT
Leu

GTC
val

GARA
Glu

CcCG
Pro

TTT
Phe
350

465

504

543

582

621

660

699

738

717

816

8585

894

933

972

1011

1050

AP/P/99/01432
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e

Phe

AT
hsn

HOA
Thr

TAA
Gln
390

TAT

Tyx

ARC
Agn

HBG
LY E

L o]

Gly

BARA
Lys
455

ol ol
[Sined

Pro

(i)

{xiy

hAla

THC
-

Tyvr

orT
Vil

368

Gea
Gly

ALT
The

GCA
Ala

LGA
alv

495

e Thr Gly Leu

TGT AAC ACA RIR GC
¢ys Asn Thr Thr &la

385

ACT ARA GGG TTG AAT
Thy Lys Gly Leuw Asn

GAT GAA AAT RTC ATA
Asp Glu Asn Ils
380

ATA AAC ATG
Ile Asn Met

S CCT CCC ATC AUT GGA
a

Pro Pro Ile Ser Gly

ACA GGG CTG
420

GAG AGC ATC
Glu Ser Ile

GAT ATG AGG GuC AAT
Asp Met Arg Rsp Asn
445

AAA GTA GTA ARA ATT
Lys Val Val Lys 1l

AAG GCA ARG AGA AGH
Lys Ala Lys Arg ~rg
470 ’

GTG GGA ACK ATA GGH
¥al Gly Thr lie Gly
48

GCA TAA AGC TT¢ IaG
Ala Xaa Ser Phe Xaa
S0¢

‘Aj LENGTH: 504 sminn

‘By TYPE: Amino &

Gliu

SEQUENCE DESCRIPTICH:

D) TOPOLOGY: Lin

Vai Pro Val
5

¥ Asp Ala Lys kla Tyr

20

» His Ala Cys Vai pro

35

CTG TTT AAT AGT
Leu Phe Asn Ser
360

ARC ACT GAA GGA
Asn Thr Glu Gly

CTC CCA TG3T AGA
Leu Pro Cys Arg
385

GAA GTA GGA AAA
Glu Val Gly Lys
400

CAA ATT AGA TGT
Gln Ile Arg Cvs

RGA GAT GGT
Arg Asp Gly
425

0 GAG GTC TTC AGA

Glu Val Phe Arg

TGG AGA AGT GAA
Trp Arg Ser Glu
450

GAA CCA TTA GGA
Glu Pro Leu Gly
465

GTG GTG CAG AGA
Val Val Gln Argqg
475

GCT ATG TTC CTT
Ala Met Phe Leu
490

AGT CGA CCT GCA
Ser Arg Pro Ala
504

INFORMATION FOR SEQ 10 NO:10:
SEQUENCE CHARACTERISTICS:

acids

SEQ ID NO:10:

Ala Thr Thr
10

Asn Thr Giu Lys
25

Thr Asp Pro Asn
40

-110-

ACC TGG 1089
Thr Tryo

AAT AGC 1128
Asn Ser
37%

ATA AAR 1167

GCA ATG 1206
Ala Met

TCA TCA 124%
Ser Ser
415

GGT AGT 1284

CCT GGA 1323
Pro Gly

TTA TAT 1362
Leu Tyr

GTA GCC 1401
Val Ala

GAR AAA 1440
Glu Lys
480

GGG TTC 1479
Gly Phe

Thr Leu Phe Cvs

1
15

His Asn val 7T

e

fad

r
3
Pro Gln Glu val

45

AP/P/99/01432
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65

val

Met

Ser

Asn

Ala

Lys

Lys

Asp

val

Ile

Asn

Val

Leu

Asp

Glu

Lys

Glu

Arg

Cys

Ser

Leu

val

Leu

Cys

Thr

Arg

Lys

Asn

His

Lys

Gln

Leu

Asn

Ser

Ser

Ile

Gln

Gln

Ser

Gly

Thr

Gly

Glu

Cys

Glu

Asp

Thr

Phe

Cys

Asn

Ile

val

Ile

Ile

Trp

Phe

Asn

Gln

Pro

Asp

Asn

Ser

His

Cys

Phe

Thr

Gly

Thr

val

His

Gly

Asn

Arg

Gly

Glu

Asn

Val

Ser
110

Phe
125

Ala
140

Thr
155

Ala
170

Ala
185

Glu
200

His
215

Ser
230

Asp
245

Ile
260

Ile
275

Asp
290

Asn
305

Lys
320

Gly
Phe
350

val
368

APG01282

Thr

His

Val

Leu

Ser

Asn

Leu

Thr

Cys

Pro

Gly

Gly

Leu

Asn

Asn

Gly

Ile

Thr

Gln

Asp

Phe

Thr

Lys

Gly

Ser

Ile

Phe

Tyr

Pro

Ala

Lys

Ile

Ala

Thr

Cys

Pro

Arg

Leu

Phe

Pro

Asn

Asp

Leu

Asn

Trp

Thr

Tyr

Arg

Lys

Gly

Gly

Arg

Glu

Lys

Thr

Gly

Gln

Gly

Gly

Glu

Cys

Gly

Phe

Thr

Ala

Glu

Thr

Arg

Leu

val

Phe

Pro

Pro

Glu

Thr

Arg

Ser

Ala

Lys

Glu

Ile

Asn

Leu

=111~

Asn
55

Ile
Pro
85

Thr
100

Glu
115

Ser
130

Leu
145

Ile
160

Ser
175

Ala
190

Cys
205

val
220

Glu
235

lle
250

Pro
265

Ala
280
His
295

Ile
310

Lys
325

Ala
340

Thr
355

Asn
370

Met

Ser

Leu

Asn

Met

Ile

Asp

Asn

Phe

Ille

Lys

Val

val

Ile

Asn

Phe

Cys

val

Thr

Met

Thr

Asn

Trp

Leu

Cys

Thr

Lys

Arg

val

Cys

Glu

Leu

Asn

Ser

Ile

val

Asn

Phe

Asn

lle

Ile

His

Ala

Thr

Lys

Trp

val

Asn

Gly

Asp

val

Asn

Pro

Lys

Val

Thr

Ile

Gln

Asn

Ala

Leu

Lys

val

Ser

Leu

Glu

Asn

Asp

Thr

Ser

Glu

Lys

Pro

Thr

Ile

Cys

Ser

Gln

Arg

Leu

Thr

Thr

Ser

Leu

Phe

Phe

Phe

Gly

Asn
60

Gln
Leu
90

Ser
105

Met
120

Ile
135

Ile
150

Ser
165

Pro
180

Asn
195

Thr
210

Leu
225

Ser
240

Asn
255

Arg
270

Gly
Arg
300

Arg
318

Asn
330

Asn
345

Asn
360

Asn
375

AP/P/99/01432



ser Thr Gly Asp Glu &srn ile Ile Leu Pro Cys Arg
380 385

sle Ile Asn Met Trp Gin &iu Val Gly Lys Ala Met Tyr

5 39t 400
Pro 1le Ser Gly Gln Iie Arg Cys Ser Ser Asn
41¢C 315
10 Leu Leu Thr Arg Asp Gly Giy Ser Lys Asn Glu Ser lle Thr Thr
425 430 438
Glu Val Phe Arg Pro Gly Siy Gly Asp Met Arg Asp Asn Trp Arg
440C 445 450
15
fer Glu Leu Tyr Lys Tys 2 Val Val Lys Ile Glu Pro Leu Givy
455 460 465
“al Ala Pro Thr Lys hla Lys Arg Arg Val val
20 470 475
Arg Ala Val Gly Thr liw iy Ala Met Phe Leu Gly Phe Leu
48% 490
25 #la Kaa Ser Phe Xaa Ser irg Pro Ala
500 504

{2} INFORMATION FOR SEU 17 RO:11:
{i) SEQUENCE CHARACTERISTICS:
30 {&} LENGTH: 1501 base pairs
{8) TYPE: Nucleicz acid
{C) STRANDEDNESS: Single
{D}) TOPOLOGY: Lineay
5 {xi} SEQUENCE DESCRIPTION: SEQ ID NO:11:
3
CTe GAG GTA CCT GT¢ TGS AAA GAA GCA ACT ACC ACT 36
Leu Glu Val Pro Val Trp Lys Glu Ala Thr Thr Thr
i g 10

40 OTA TTT TOT GCA TCA Gh ARA GCA TAT AAT ACA GAG 75
weu Phe Cys Ala Ser P Ala Lys Ala Tyr Asn Thr Glu
15 20 25

AAR

AT GTT TGG GO ACA CAC GCC TGT GCTA CCC ACH 114
45 Lys 4

G
val Trp Ala Thr His Ala Cys Val Pro Thr
30 35

GAT CCC ARC CCA CARA GRE CTA GTA TTG GGA AAT GTG ACA 152
Asp Pro Asn Pre Gln Glu val Val Leu Gly Asn val Thr
50 40 e 50

GAA ART TTT AAC ATG TGO AAA AAT AAC ATG GTA GAA CAA 192
Glu Asn Phe Asn Met Tri Lys Asn Asn Met Val Glu Gln
55 60

&4}
o

ATG CAT CRA GAT ATA ATC aooy TTA TGG GAT CAA AGT CTA 231
Met His Clu Asp Ile Ile Ser Leu Trp Asp Gln Ser Leu
68 T 75

60 ARG CCR TGT GTA AAA

T CTC TGT GTT ACT TTA 270
L¥s Prc Cys val Lys Leu

Leu Cys Val Thr Leu
90

-112~

AP/P/99/01432
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AAT
Asn

AGC
Ser

ARG
Lys

AGC
Ser
130

TAT
Tyr

ACA
Thr

CAG
Gln

CAT
His

AAT
Asn
195

GTC
Val

GTG
val

GAA
Glu

ACT
Thr

ATT
Ile
260

ATA
Ile

GAA
Glu

TGC
Cys

AGT
Ser
105

GGG
Gly

ATA
Ile

AGA
Arg

TAT
Tyr

GCC
Ala
170

TTT
Phe

AAT
Asn

AGT
Ser

TCA
Ser

GAG
Glu
23%

ARAR
Lys

AAT
Asn

CAT
His

-‘ATA

Ile

ACT
Thr

GCC
Ala

GAA
Glu

AGA
Arg

CTT
Leu
145

AGG
Arg

TGT
Cys

TGT
cys

AAG
Lys

ACA
Thr
210

ACT
Thr

GTA
val

ACC
Thr

TGT
Cys

ATA
Ile
275

ATA
Ile

GAT
Asp

ACT
Thr

ATG
Met
120

GAT
Asp

GAT
AsSp

TTG
Leu

CCA
Pro

GCC
Ala
185

ACG
Thr

GTA
val

CAA
Gln

ATA
Ile

ATT
Ile
250

ACA
Thr

GGA
Gly

GGA
Gly

GAT
Asp
95

ACC
Thr

ARR
Lys

ARG
Lys

GTA
val

ATA
Ile
160

AAG
Lys

CCG
Pro

TTC
Phe

CAA
Gln

CTG
Leu
225

ATT
Ile

ATA
Ile

AGA
Arg

cca
Pro

GAT
Asp
290

APv01282

TTA
Leu

AAT
Asn

AGG
Arg

ATT
Ile
135

GTA
vVal

ART
Asn

GTA
val

GCT
Ala

GAG
Glu
200

TGC
Cys

CTG
Leu

AGA
Arg

GTA
vVal

TCC
Ser
265

GGG
Gly

ATA
Ile

GGG
Gly

AGT
Ser
110

TGC
Cys

AAG
Lys

cca
Pro

TGT

TCA
Ser
175

GGT
Gly

GGA
Gly

ACA
Thr

TTA
Leu

TCT
Ser
240

CAG
Gln

AAC
Asn

AGT
Ser

AGA
Arg

AAT
Asn

AGT
Ser

TCT
Ser

RAA
Lys

ATA
Ile
150

AAT
Asn

TTT
Phe

ARA
Lys

CAT
His
215

AAT
Asn

GGC
Gly

CTA
Leu

AAC
Asn

GCA
Ala
280

CAA
Gln

GCT
Ala

AGT
Ser

TTC
Phe
125

GAA
Glu

GAT
AsSp

ACC
Thr

GAG
Glu

GCG
Ala
190

GGA
Gly

GGA
Gly

GGC
Gly

AAT
Asn

AAC
Asn
255

AAT
Asn

TTT
Phe

GCA
Ala

-113-

ACT
Thr
100

TGG
Trp

AAT
Asn

CAT
His

AAT
Asn

TCA
Ser
165

CCA
Pro

ATT
Ile

CCA
Pro

ATT
Ile

AGT
Ser
230

ATC
Ile

GAA
Glu

ACA
Thr

TTT
Phe

CAC
His
295

AAT
Asn

GAA
Glu

ATC
Ile

GCA
Ala
140

GAT
Asp

GTC
val

ATT
Ile

CTA
Leu

TGT
Cys
205

AGG
Arg

CTA
Leu

RCA
Thr

TCT
Ser

AGA
Arg
270

GCA
Ala

TGT
Cys

ACC
Thr

GAA
Glu
115

ACC
Thr

CTT
Leu

AAT
Asn

ATT
Ile

cce
Pro
180

ARG
Lys

ARA
Lys

cca
Pro

GCA
Rla

GAC
Asp
245

GTA
val

AAA
Lys

ACA
Thr

AAC
Asn

AAT
Asn

ATG
Met

ACA
Thr

TTC
Phe

ACC
Thr
155

ACA
Thr

ATA
lle

TGT
Cys

AAT
Asn

GTA
val
220

GAA
Glu

AAT
Asn

GTA
Val

AGT
Ser

GGA
Gly
285

CTT
Leu

309

348

387

426

465

504

543

582

621

660

699

738

777

816

855

894

AP/P/99/01432



- ACT TTA GGA AAGC ATA GTC 933

AGT BCGA ACA CAR TGG
Sey :n Thr Leu Gly Lys Ile val

r Arg Thr Gln Trp Rsrn

o
ko
3
e
P
£
X

TTA AGA GAA AGA AAR CAAM TTT GGA GAA $72
Ile Lys Leu Arg Glu Arg Lys Gln Phe Gly Glu
315 320

A ACA ATA GTC TTT ART CGA TCC TCAR GGA GGG GAC CCG 1011
s Thr Ile Val Phe Asn Arg Ser Ser Gly Cly Asp Pro
g 330 33%

10

AR ATT GCA ATG CAC AAT TGT GGA GGG GAA TTT 1050
Giu Ile Ala Met His ne Asn Cys Gly Gly Glu Phe
15 340 345 350

TTC TAC TGT AAC ACA ACA SCA CTG TTT AAT AGT ACC TGG 1089
Phe Tyr Cys Asn Thr Thr Ala Leu Phe Asn Ser Thr Trp
358 360

T ACT AAR GGG TTWU ART RAC ACT GAA GGA AAT AGC 1128
i Thr Lys Gly Leu Asn Asn Thr Glu Gly Asn Ser
5 370 375

25 AUA GGH GAT GAA RAAT AU BYTA CTC CCA TGT AGA ATA AAA 1167
Thr Gly Asp Glu Asn lls ile Leu Pro Cys Arg lle Lys
380 385

UARCATT RTA AAC ATG TSG TAG GAA GTA GGA AMA GCA ATG 1206
30 Gln Ile Ile Asn Met Trp Sin Glu Val Gly Lys Ala Met
390 38% 400

TAT GO0 CCT CCC ATC CAA ATT AGA TCGT TCA TCA 124%
Tyr Als Pro Pro Ile Gly Gln Ile Arg Cys Ser Ser
a5 405 410 415

AAT AT ACA GGG CTG CThA OTA ACA AGA GAT GGT GGT AGT 1284
Asn Ile Thr Gly Leu Leu Leu Thr Arg Asp Gly Gly Ser
420 426
40
AAG ARC GAG AGC ATC ACC AUC GAG GTC TTC AGA CCT GGA 1323
Lys Rsn Glu Ser Ile Thr Thr Glu Val Phe Arg Pro Gly
o 440

45 GGA GGA GRT ATG AGG GAU AAT TCG AGA AGT GAA TTA TAT 1362
Gly Gly Asp Met Arg Asp Asn Trp Arg Ser Glu Leu Tyr
445 450

AARA TRT ARRA GTA GTA ARE BRTT GRA CCA TTA GGA GTA GCG 1401
50 Lys Tyr Lys Val Val Lys Ile Glu Pro Leu Gly val Ala
455 4€0 465

UCC RCC RAG GCA RAG ACGA AGA GTG GTG CAG AGA GAA RAA 1440
Pro Thr Lys Ala Lys Arg £rg Val Val Gln Arg Glu Lys
55 470 475 480

AGA GCA CTG GGA ACA A GGA GCT ATG TTC CTT GGG TTC 1479
Arg Rlé Val Gly Thr Ile Gly Ala Met Phe Leu Gly Phe
485 490

60
TTA GGA GCR TAA AGC TTC TAG A 1501
Leu Gly Ala Xaa Ser Phe ¥

~-114-

AP/P/99/01432-



10

15

20

25

30

35

40

45

50

55

60

(2) INFORMATION FOR SEQ ID NO:12:

APu01282

(i) SEQUENCE CHARACTERISTICS:

Leu

1

Ala

Ala

Val

Met

Ser

Asn

Ala

Lys

Lys

Asp

val

Ile

Asn

val

Leu

Gly

Glu

Lys

(A)

(B)
(D)

Glu
Ser
Thr
Leu
val
Leu
Cys
Thr
Srg
Lys
Asn
Ile
His
Lys
Gln
Leu
Asn
Ser

Ser

val

Asp

His

Gly

Glu

Lys

Thr

Thr

Cys

Glu

Asp

Thr

Phe

Thr

Cys

Asn

Ile

val

LENGTH:

Pro

Ala

Ala

Asn

Gln

Pro

Asp

Asn

Ser

His

Asn

Gln

Cys

Phe

Thr

Gly

Thr

val

His

Val
5
Lys
20

Cys

Met
65

Cys
80

Asp
Ser
110

Phe
125

Ala
140

Thr
155

Ala
170

Ala
185

Glu
200
His
21S

Ser
230

Asp
245

Ile
260

Ile
275

Linear
(xi) SEQUENCE DESCRIPTION:

Trp

Ala

Val

Thr

His

val

Leu

Ser

Asn

Leu

Thr

Cys

Pro

Gly

Gly

Leu

Asn

Asn

Gly

Lys

Tyr

Pro

Glu

Glu

Lys

Gly

Ser

Ile

Phe

Tyr

Pro

Ala

Lys

Ile

Ala

Thr

Cys

Pro

SEQ

Glu

Asn

Thr

Asn

Asp

Leu

Asn

Trp

Thr

Tyr

Arg

Lys

Gly

Gly

Rrg

Glu

Lys

Thr

Gly

500 amino acids
TYPE: Amino Acid
TOPOLOGY :

ID NO:12:

Ala

Thr

Asp

Phe

Thr

Ala

Glu

Thr

Arg

Leu

Val

Phe

Pro

Pro

Glu

Thr

Rrg

Ser

-115-

Thr
10

Glu
25

Pro
40

Asn
55

Ile
70

Pro
85

Thr
100

Glu
115

Ser
130

Leu
145

Ile
160

Ser
175

Ala
190

Cys
205

val
220

Glu
235

Ile
250

Ser
265

Ala
280

Thr

Lys

Asn

Met

Ser

Leu

Asn

Met

Ile

Asp

Asn

Phe

Ile

Lys

val

val

Ile

Asn

Phe

Thr

His

Pro

Trp

Leu

Lys

Arg

Vval

Cys

Glu

Leu

Asn

Ser

Ile

val

Asn

Phe

Leu

Asn

Gln

Lys

Trp

val

Asn

Gly

Asp

val

Asn

Pro

val

Thr

lle

Gln

Asn

Ala

Phe

val

Glu

Asn

Asp

Thr

Ser

Glu

Lys

Pro

Thr

Ile

Cys

Ser

Gln

Arg

Leu

Thr

Thr

Cys
15

Trp
30

Val
45

Asn
60

Gln
75

Leu
90

Ser
108

Met
120

Ile
135

Ile
150

Ser
165

Pro
180

Asn
185

Thr
210

Leu
225

Ser
240

Asn
255

Arg
270

Gly

AP/P/99/01432



Giu 1le Ile Gly Asp Iie krg Gln Ala His Cys Asn Leu
2906 295
Thr G.n Tuep Asn Asn Thr Leu Gly Lys Ile Val Ile Lys Leu
5 308 310
“lu G.n Phe Arg Lys Gin Phe Gly Glu Lys Thr Ile Val Phe hsn
320 325 30
10 Arg Ser Ser Gly Gly Asp Pro Glu Ile Ala Met His Ser Phe Asn
335 340 345
Cys Gly €ly Glu Phe Pre Tyr Cys Asn Thr Thr Ala Leu Phe
350 355
15
Ser Trr Trp RAsn Val Thr Lys Gly Leu Asn Asn Thr Glu Gly As:
365 370 37
Ser Trhr Gly Asp Glu 2sn Ile Ile Leu Pro Cys Arg Ile
20 380 385
Iie Ile Asn Met Trp Gin Slu val Gly Lys Ala Met Tyr Ala Pro
395 400 4
25 bro Ile Ser Gly Gln Iis firg Cys Ser Ser Asn Ile Thr
410 415
beu Lew The Arg Asp Giy Siy Ser Lys &sn Glu Ser Ile Thr Thy
425 430 a3
30
Glu Vel Phe Arg Pro Sly iy Gly Asp Met Arg Asp Asn Trp
440 445
Ser Glu Leu Tyr Lys Tyy Lys Val val Lys Ile Glu Pro Leu Gilv
35 45% 460 465
“al Ala Pro Thr Lys Als Lys Arg Arg Val Val Gln Arg Glu Lys
470 475 480
40 Arg Rlaz Val Gly Thr Ile <ly Ala Met Phe Leu Gly Phe Leu
: 48% 490
Ala Yas 3er Phe Xaa
500
45

(¥} INFORMATION FOR SE¢ I
{i) BEQUENCE CHARACTERI
A} LENGTH: 1514 base pairs
'B} TYPE: Nucleic hAcid
50 !C: STRANDEDNESS: Single
‘DI TOPOLOGY: Linear
{Xi) SEQUENCE DESCRIPTIGN: SEQ ID NO:13:

55 S5 GRA TTC GGA TCC GGG 6Th CCT GTG TGG ARG GAA GCA 38
Glu Phe Gly Ser Glv Val Pro val Trp Lys Glu Ala

ACC RO ACT CTA TTC GAT GCT AGA GCA TAT 77
60 Trr The Thr Leu Phe Cys Zla Ser Asp Ala Arg Ala Tyr
15 20 25

GAC RCE GAG GTA CAT ART GCC ACA CAT GCC TGT 11
43p Thr Glu Val His Asn vati Ala Thr His Ala Cys
65 30 35

P
o

~116~

AP/P/ 99/01432



10

15

20

25

30

40

45

50

55

60

GTA
val

AAT
Asn

GTA
Val
65

CAA
Gln

GTT

TAT
Tyr

ARG
Lys

ATT
Ile
130

GCA
Ala

ACA
Thr

ACA
Thr

RTA
Ile

TGT
Cys
195

AAT
Asn

GTA
Val

GAA
Glu

cce
Pro
40

GTG
val

GAA
Glu

AGC
Ser

ACT
Thr

AAG
Lys
105

ATG
Met

ACC
Thr

CTT
Leu

AGC
Ser

CAG
Gln
170

CAT
His

AAT
Asn

GTC
val

GTA
Val

GAA
Glu
23%

ACA
Thr

ACA
Thr

CAA
Gln

TTA
Leu
80

TTA
Leu

AAT
Asn

GAG
Glu

ACA
Thr

TTC
Phe
145

TAT
Tyr

GCC
Ala

TAT
Tyr

GAT
Asp

AGC
Ser
210

TCA

Ser

GAG
Glu

GAC
Asp

GAAR
Glu

ATG
Met

AAG
Lys

AAT
Asn

GCT
Ala

AGA
Arg
120

AGC
Ser

TAT
Tyr

ACA
Thr

TGT
Cys

TGT
Cys
185

ARG
Lys

ACA
Thr

ACT
Thr

GTG
val

CcCT
ro

AAT
Asn

CAT
His

CCA
Pro

TGC
Cys
S5

ACT
Thr

GGA
Gly

ATA
Ile

AAA
Lys

TTG
Leu
160

cCca
Pro

GCT
Ala

AAG
Lys

GTA
val

CAA
Gln
225

GTA
val

AGT
Ser

TTT
Phe

GAG
Glu
70

TGT
Cys

AGT
Ser

GAT
Asp

GAA
Glu

ABA
Lys
135

CTT
Leu

ATA
Ile

ARG
Lys

cCG
Pro

TTC
Phe
200

CAA
Gln

CTG
Leu

ATT
Ile

APvu1282

cca
Pro
45

AAC
Asn

GAT
Asp

GTA
val

GAT
Asp

ACC
Thr
110

ATA
Ile

ART
Asn

GAT
Asp

AGT
Ser

GTA
Val
175

GCT
Ala

AGT
Ser

TGT
Cys

cTG
Leu

AGA
Arg
240

CAR
Gln

ATG
Met

ATA
Ile

AAR
Lys
85

TAT
Tyr

ACT
Thr

ARAA
Lys

AAG
Lys

ATA
Ile
150

TGT
Cys

TCC
Ser

GGT
Gly

GGA
Gly

ACA
Thr
215

TTA

Leu

TCT
Ser

GAA
Glu

TGG
Trp
60

ATT
Ile

TTA
Leu

AGG
Arg

AGT
Ser

AAC
Asn
125

ATG
Met

GTA
val

ARC
Asn

TTT
Phe

ITT
Phe
190

AAA
Lys

CAT
His

AAT
Asn

GAC
Asp

-117-

GTA
val

AAA
Lys

AGT
Ser

ACC
Thr

AAT
Asn
100

AGT
Ser

TGC
Cys

CAG
Gln

CCA
Pro

ACC
Thr
165

GAA
Glu

GCG
Ala

GGA
Gly

GGA
Gly

GGC
Gly
230

AAT
Asn

GTT
Val

AAT
Asn

TTA
Leu
75

cCAa
Pro

GCT
Ala

ARC
Asn

TCT
Ser

AAA
Lys
140

ATA
Ile

TCA
Ser

CCA
Pro

ATT
Ile

GAA
Glu
205

ATT
Ile

AGT
Ser

TTC
Phe

TTG
Leu
50

ARC
Asn

TGG
Trp

CTC
Leu

ACT
Thr

GAG
Glu
115

TTC
Phe

GAA
Glu

GAT
Asp

GTC
val

ACT
Thr
180

CTA
Leu

TGT
Cys

AGG
Arg

CTA
Leu

ATA
Ile
245

GAA
Glu

ATG
Met

GAT
AsSp

TGT
Cys
S0

GAT
Asp

GGA
Gly

AAT
Asn

TAT
Tyr

AAT
Asn
155

ATT
Ile

cece
Pro

ARG
Lys

ARA
Lys

CCA
Pro
220

GCA
Ala

GAC
Asp

1585

233

272

311

350

389

428

467

506

545

584

623

662

701

740

AP/P/99/01432



i0

30

35

40

45

50

55

60

GRA
Glu

260

e
et e

Gly

v
A

Phe
325

ACA
The

TGG
Trp
364

AT

Tie

TGG

Trp

> AGT

Ser

ABA
Lys

ART
Asn

CAT
His
275

ATA
Ilie

AGA
Arg

AAR
Lys

T ooa

Arg

LT

Phe
340

Cha
Gin

AAT
Asn

AOH
Thr

ChG
Sln

GGA
Gly
408

TTA

+ Leu

AGT

Ser

AGG
Arg

ACC
Thr
250

TGT
Cys

ATA
Ile

GTA
Val

ACA
Thr

TTA
Leu
318

TCC
Ser

AAT
Asn

CTG
Leu

TTT
Phe

cTC
Leu
380

GAA
Glu

CAA
Gln

ACA
Thr

ACT
Thr

AAC
Asn
445

ATH
Ile

ATA
Ile

GGA
Gly

GGA
Gly
290

BRA
Lys

RAR
Lys

TCA
Ser

TGT

Cys

TTT |

Phe
358

ACT
Thr

CCh
Pro

GTA
val

ATA
Ile

AGG
Arg
42

ACT
Thr

AAT
Asn

CAG
Gin

ARC
Asn

AGA

¢ Arg

280
AGA
Arg

AARC
Asn

TET
Tyr

5 GAC

Asp

GAG
Glu
345

ACT

r Thr

> TCR

Ser

ATA
Ile

GCA
Ala

TCA
Ser
410

GGT
Gly

2 TTC

Phe

AGT
Ser

CTG
Leu
255

AAT
Asn

GChA
Ala

AAG
Lys

ACT
Thr

ART
Asn
320

CCA
Pro

TTT
Phe

TGG
Trp

AAT
Asn

AAR
Lys
385

ATG
Met

TCA
Ser

RAC
Asn

AGA
Arg

GAA
Glu
450

~118~

RAA
Lys

AAT
Asn

TGG6
Trp

CCA
Ala

295

TTA
Leu

ACA
Thr

GAA
Glu

TTC
Phe

AAT
Asn
360

GAA
Glu

CRA
Gln

TAT
Tyr

AAC
Asn

GAG
Glu
425

ceG

Pro

TTA
Leu

GAA T

Glu

ACA
Thr
270

TAT
Tyr

TAT
Tyr

ATA
lie

ACA
Thr

ATT
lle
3235

TAC
Tyr

TTA
Leu

ACT
Thr

ATT
lle

GCC
Ala
400

ATT
Ile

AAC
Asn

GGA
Gly

TAT
Tyr

AGA
Ary

GCA
Ala

TGT
Cys

CAG
Gln
310

ATA
Ile

GTA
Val

TGT
Cys

AAT
Asn

GAA
Giu
375

ATA
Tle

ceT
Pro

ACA
Thr

RAT
Asn

GGA
Gly
440

ARA
Lys

GTA
Val

ARA
Lys

ACA
Thyr
28%

AAC
Asn

ATA
Iie

AGC
Ser

ACG
Thr

GAT
Asp
350

GGT
Gly

GGC
Gly

ARC
Asn

cce
Pro

GGG
Gly
418

AAT

Asn

GGA
Gly

»

Tyr

77¢

8.8

896

93%

974

1013

1052

1091

1130

1169

1247

1364

AP/P/99 /01432
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60

65

ARA
Lys
455

ARG
Lys

GTG
Val

GCA
Ala

GTA
val

GCA
Ala

GGA
Gly

TAR
Xaa
495

GTA
val

ARG
Lys
470

GCG
Ala

AGC
Ser

RAA
Lys

AGA
Arg

CTA
Leu

TTC
Phe

ATT
Ile

AGA
Arg

GGA
Gly
485

TAG
Xaa

GAA
Glu
460

GTG
val

GCT
Ala

ACC
Thr

AP

CCA
Pro

GTG
val

ATG
Met

GAC
Asp
500

TTA GGA GTA GCA
Leu Gly Val Ala
465

CAG AGA GAA AAA
Gln Arg Glu Llys
475

TTC CTT GGG TTC
Phe Leu Gly Phe
490

TCT AGA GGA TCC
Ser Arg Gly Ser
504

(2) INFORMATION FOR SEQ ID NO:14:
(i) SEQUENCE CHARACTERISTICS:

Glu
1
Leu

Asn

Gln

Asn

Gly

Asn

val

Ser

Pro

Asn

(A) LENGTH:

(B) TYPE:
(D) TOPOLOGY:
(xi) SEQUENCE DESCRIPTION:

Aminoc Acid
Linear

Phe Gly Ser Gly
5

Phe

Val

Glu

Asn

Asp

Thr

Ala

Glu

Lys

Pro

Val

Ile

Asp

Cys

Trp

val

Asn

Gln

Leu

Thr

Ile

Met

Ile

lle

His

Lys

Ala

Ala

Val

Met

Ser

Asn

Asp

Lys

Gln

Asp

Thr

Tyr

Lys

Ser
20

Thr
35

Leu
50

val
65

Leu
BO

Ccys
95

Thr
110

Asn
125

Lys
140

Asn
15%

Gln
170

Cys
185

Phe
200

val

Asp

His

Glu

Glu

Thr

Cys

Glu

Thr

Ala

Ala

Ser

Pro

Ala

Asn

Gln

Pro

AsSp

Ser

Ser

Tyr

Ser

Cys

Pro

Gly

504 amino acids

SEQ ID NO:14:

Val Trp Lys Glu
10

Arg Ala Tyr Asp
25

Cys Val Pro Thr
40

Val Thr Glu Asn
55

Met His Glu Asp
70

Cys Val Lys Leu
g5

Tyr Arg Asn Ala
100

Ser Asn Glu Gly
115

Phe Asn Ile Thr
130

Ala Leu Phe Tyr
145

Tyr Thr Leu lle
160

Pro Lys Val Ser
175

Ala Gly Phe Ala
190

Lys Gly Glu Cys
205

-119-

001282

cce
Pro

AGA
Arg

TTA
Leu

1514

Ala

Thr

Asp

Phe

Ile

Thr

Thr

Lys

Thr

Lys

Ser

Phe

Ile

Lys

ACC 1403
Thr

GCA 1442
Ala
480

GGA 1481
Gly

Thr Thr

Glu Vval

Pro Ser

Asn Met

Ile Ser

Pro Leu

Asp Tyr

Met Glu

Ser Ile

Leu Asp

Cys Asn

Glu Pro

Leu Lys

Asn Val

Thr
15

His
30

Pro
45

Trp
60

Leu
75

Cys
90

Lys
105

Arg
120

Lys
135

Ile
150

210

32

13
I
1

AP/P/99/014



g

i

1¢

20

30

35

40

50

60

Lavy

Ayg

Lys

Gly

Phe

Phe

j.eu

Ser

3

P2
{

Val

Lau

Asp

Glu

Toeggn
Y5

Thr

G
i 4

RS>

Phue

i han

Gln

Leu

Pro

Tyr

(2]
st
e

hen 11

Gin

Arg

Phe

INFORMATION FOR SEQ 1D NO:15:

g
s
L

: Lys

Gly

Cys

AsSn

Phe

Val

Val

Trp

Tyr

Glu

Cys

Thr

Val

Cys

Asn

Gly

Tyr

Ala

Leu

Thr

Thr
215
Gly
230

Ile
24%

Glu
260
His
27%

Gly
290

Asn
305

Asn
320
Iie
335

Asp
asec

Trp
365

Leu
38C

Gly
395

Ser
410

Glu
425

Gly
440

Lys
455

Lys
470

Gly
485

Asp
500

Hin

tn
T

Az

Gly

J

Leu

Sl Asn

Ile

Ara Ar

Ala

SeN

Arg

lie

Ala

Thr

Cys

Pro

Arg

Leu

Ile

His

Gln

Thr

3 Arg

Met

Ile

Asn

Met

Lys

Val

Phe

Gly

i} SEQUENCE CHARACTERISTICS:

{A) LENGTH:
{8} TYPE: Nucleic Anid

1408

{C} STRANDEDNESS:

Single

Arg

Glu

Lys

Ile

Gly

Lys

ile

Ser

Ser

Leu

Ala

Ile

Tyr

Thr

Glu

Arg

Ile

Val

Leu

Ser
504

rase pairs

~120-

Fro
220

N

Glu
235

T
Arg
265

Arg
280

Ala
295

Gln
310

Fhe
325

Phe
340

Phe
355

Gly
Lys
38%

Ala
400

Ser
430

Asn
445

Glu
460

Val

Glu

Ile

Pro

Ala

Tyr

Ile

Asn

Ser

Gln

Pro

Met

Asn

Pro

Arg

Phe

val

Val

Trp

Cys

Ala

Arg

Cys

Ser

Asn

Trp

Leu

Glu

Leu

Ser T

Val

Asn

Ser

Gly

Thr

Glu

Ile

Ile

Leu

Thr

Gly

Lys

Gly

Asn

Rla

Lys

%)
1
L2

Gly

Trp

Thr

Asn Ar

Ser

Thr

Glu

krg

Rla

Xaa
458

AP/P/ 99701432
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60

(x1i)

G

TGT
Cys

AAT
Asn

AGT
Ser

TTT
Phe

GAG
Glu
65

TGT
Cys

AGT
Ser

GAT
Asp

GAA
Glu

ARA
Lys
130

CTT
Leu

ATA
Ile

ARG
Lys

CCG
Pro

AP001282

(D) TOPOLOGY: Linear

GTA
val
1

GCA
Ala

GTT
val

cca
Pro
40

ART
Asn

GAT
Asp

GTA
Val

GAT
Asp

ACC
Thr
105

ARTA
lle

AAT
Asn

AAT
Asn

AGT
Ser

GTA
Val
170

GCT
Ala

CCT GTG TGG AAG
Pro vVal Trp Lys
5

TCA GAT GCT AGA
Ser Asp Ala Arg
15

TGG GCC ACA CAT
Trp Ala Thr His
30

CAR GAA GTA TTT
Gln Glu val Phe

ATG TGG AAA AAT
Met Trp Lys Asn
55

ATA ATT AGT TTA
Ile Ile Ser Leu

AAA TTA ACC CCA
Lys Leu Thr Pro
80

TAT AGG AAT GCT
Tyr Arg Asn Ala
95

ACT AGT AGT AAC
Thr Ser Ser Asn

ARAR ARC TGC TCT
Lys Asn Cys Ser
120

ARAG ATG CAG AAA
Lys Met Gln Lys
135

ATA GTA CCA ATA
Ile Val Pro Ile
145

TGT AAC ACC TCA
Cys Asn Thr Ser
160

TCC TTT GAA CCA
Ser Phe Glu Pro

GGT TTT GCG ATT
Gly Phe Ala Ile
185

SEQUENCE DESCRIPTION:

GAA
Glu

GCA
Ala

GCC
Ala

TTG
Leu
45

AAC
Asn

TGG
Trp

CTC
Leu

ACT
Thr

GAG
Glu
110

TTC
Phe

GAR
Glu

GAT
Asp

GTC
val

ATT
Ile
178

CTA
Leu

SEQ

GCA
Ala

TAT
Tyr
20

TGT
Cys

GGA
Gly

ATG
Met

GAT
Asp

TGT
Cys
85

GAT
Asp

GGA
Gly

ART
Asn

TAT
Tyr

AAT
Asn
150

ATT
Ile

cce
Pro

ARG
Lys

ID NO:15:

ARCC ACC ACT

Thr

GAC
Asp

GTA
Val

AAT
Asn

GTA
val
60

CAA
Gln

GTT
Val

TAT
Tyr

ARG
Lys

ATC
Ile
125

GCA
Ala

ACA
Thr

ACA
Thr

ATA
Ile

TGT
Cys
190

-121~-

Thr

ACA
Thr

cce
Pro
35

GTG
val

GAA
Glu

AGC
Ser

ACT
Thr

ARAG
Lys
100

ATG
Met

ACC
Thr

CTT
Leu

AGC
Ser

CAG
Gln
165

CAT
His

AAT
Asn

Thr
10

GAG
Glu

ACA
Thr

ACA
Thr

CAA
Gln

TTA
Leu
75

TTA
Leu

AAT
Asn

GAG
Glu

ACA
Thr

TTC
Phe
140

TAT
Tyr

GCC
Ala

TAT
Tyr

GAT
Asp

CTA
Leu

GTA
val

GAC
Asp

GAA
Glu
50

ATG
Met

ARG
Lys

ART
Asn

GCT
Ala

AGA
Arg
115

AGC
Ser

TAT
Tyr

ACA
Thr

TGT
Cys

TGT
Cys
180

ARG
Lys

TTC
Phe

CAT
His
25

CCT
Pro

AAT
Asn

TAT
Tyr

CCA
Pro

TGC
Cys
90

ACT
Thr

GGA
Gly

ATA
lle

AAAR
Lys

TTG
Leu
155

CCA
Pro

GCT
Ala

ARG
Lys

37

76

115

154

193

232

271

310

349

388

427

466

S05

544

583

AP/P/99/01432



1¢

15

25

30

35

40

45

50

55

60

Te

Pne

195

W o
LY LN

ASDH

G0N
dla

T6¢
ys

GGA
Gly
iso

‘A CAG

AAT
Asn
300

RAR TA

GGG
Gly

el
Gly

ARG
Serr

GGG
Gly
365

AGH
Arg

Gln

ARC
Asn

AGA
Arg

275
AGA
Arg

AAC
Asn

TCA
Ser

ATA
ile

AAA
Lys

CRT
His

AAT
Asn

GAC
Asp

CcTG
Leu
250

AAT
Asn

GCA
Ala

CAG
Gln

ACT
Thr

ART
Asn
318

- CCA

Pro

TTT
Phe

TGG
Trp

BAT
Asn

AAA
Lys
380

ATG
Met

GGA

GGA
Gly

GGC
Gly
225

ART
Asn

ALK
Lys

AAT

Asn T

TGG

Trp T

GCa
Ala
290

TTA
Leu

ACA
Thyr

GAA
Giu

TTC
Phe

AAT
Asn
358

GAA
Glu

CAR A

Gln

TAT
Tyr

ATT

Ile

AGT

S5er

priey s
. 3.

Phe

[eel
Ala

ToT
Cys

AGG
krg

CTA
Leu

ACA
Thy
240

Gah
Giu

ARA
Lys

CcCAa
Pro
215

GCA
Rla

GAC
Asp

GTA
Val

ARA
Lys

ACA

a Thr

280

" ARC
£ Asn

ATA
Ile

AGC
Ser

ACC
Thr

AAT
Asn
345

GGT
Gly

GGC
Gly

AAC
Asn

cce
Pro

AAT
Asn

GTA
Val

GAA
Glu

AAT
Asn

GAA
Glu
255

GGT
Cly

GGA
Gly

ATT
1le

GCT
ARla

TTT
Phe
320

CAT
His

TCA
Ser

ACT
Thr

AAT
Asn

AGG
Arg
38%

ATC
Ile

-122-

CTC
Val

GTA
val

GAA
Glu
230

ACT
Thr

ATT
Ile

ATA
Ile

GAA
Glu

GT
Ser
29s

AAC
RAsn

AAT
Asn

ACT
Ser

ACA
Thr

TGG
Trp
360

ATC
Ile

TGG
Trp

ACT
Ser

AGC
Ser

205

TChH
Ser

GARG
Glu

ARR
Lys

AAT *

Asn

CAT
His
270

ATA
Ile

AGA
Arg

CGA
Arg

TTT
Phe
335

CAA
Gln

ART
Asn

ACA
Thr

CAG
Glin

GGhA
Gly
400

ACA
Thr

ACT
Thr

GTA
Val

ACA
Thr

TTA
Leu
310

TCC
Ser

AAT
Asn

CTG
Lou

TTT
Phe

cTe
Leu
378

GAA
Glu

CAA

Gln

CTA
Val

Cha
Gln
220

GTA
Val

GGA
Gly

GGA
Gly
285

AAR
Lys

TCA
Ser

TGT
Cys

TTT
Phe
350

ACT
Thr

CCA
Pro

GTA
Val

ATA
Ile

€22

700

817

856

895

934

973

1012

1051

1090

[
o
N
0

1168

1207

AP/P/99/0 1432
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AGA
Arg

GAT
Asp

GAG
Glu

TGG
Trp

GAG
Glu
455

TCT
Ser

TGC
Cys

GGT
Gly

ACC
Thr
430

AGA
Arg

cca
Pro

AGA
Arg
469

APU(01282

TCAR TCA AAC ATT ACA GGG ATG ATA TTA
Ser Ser Asn Ile Thr Gly Met Ile Leu
405 410

GGT AAC GAG AAC AAT AAT GAG AGC AGT
Gly Asn Glu Asn Asn Asn Glu Ser Ser
420 425

TTC AGA CCG GGA GGA GGA GAT ATG AGG
Phe Arg Pro Gly Gly Gly Asp Met Arg
435

AGT GAAR TTA TAT AAA TAT AAA GTA GTA
Ser Glu Leu Tyr Lys Tyr Lys Val Val
445 450

TTA GGA GTA GCA CCC ACC GAC TCT AGA
Leu Gly Val Ala Pro Thr Asp Ser Arg
460 465

1408

(2) INFORMATION FOR SEQ ID NO:16:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 469 amino acids
(B) TYPE: Amino Acid
(D) TOPOLOGY: Linear
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:16:

1

RAsp

His

Gly

Glu

Lys

Ser

Thr

Cys

Glu

Thr

Ala

Ala

Asn

Gln

Pro

Asp

Ser

Ser

Tyr

Ser

val Pro Val Trp Lys Glu Ala Thr Thr Thr Leu
S

10

Arg Ala Tyr Asp Thr Glu Vval His Asn
20 25

Cys val Pro Thr Asp Pro Ser Pro Gln
35 40

Val Thr Glu Asn Phe Asn Met Trp Lys
50 55

Met Tyr Glu Asp Ile 1lle Ser Leu Trp
65 70

Cys Val Lys Leu Thr Pro Leu Cys Val
B8O 85

Tyr Arg Asn Ala Thr Asp Tyr Lys Asn
95 100

Ser Asn Glu Gly Lys Met Glu Arg Gly
110 115

Phe Asn Ile Thr Thr Ser Ile Lys Asn
125 130

Ala Leu Phe Tyr Lys Leu Asn Ile Val
140 145

Tyr Thr Leu Ile Ser Cys Asn Thr Ser
155 160

=123~

ACA
Thr

ACT
Thr

ARC
Asn
440

AAA
Lys

GGA
Gly

Phe

val

Asn

Asp

Thr

Ala

Glu

Lys

Pro

val

AGG
Arg
415

ACT
Thr

AAT
Asn

ATT
Ile

TCC
Ser

Cys

Trp

Val

Asn

Gln

Leu

Ile

Met

Ile

1246

1285

1324

1363

1402

Ala

Ala

Phe

Met

Ser

Asn

Lys

Gln

Asp

Thr

Ser
15

Thr
30

Leu
45

val
60

Leu
75

Cys
90

Thr
105

Asn
120

Lys
135

Asn
150

Gln
165

AP/P/99/01432
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hla

Wal

Ser

hsn

Ler

Yal

i,’i,"

Pro

o Ala

GLy

GLy

Levy

Run

Thr

The

Cus
Ty

Kla

Asn

Asn

Sey

Lys

Ile

Thr

y Cys

Pro

Arg

Leu

Ile

His

Gl

2 Thr

arg

Het

ile

Asn

Het

Lys V

Gly

Gly G

Arg

Glu

Lys

Ile

Gly

Gln

lle

Ser

Leu

Ala

Tyr

Thr

Glu

Arg

Ile

Arg
469

Cyve

Vil

S
o
@

d

Bon

A

Ser A

Gin

Mext

Phe

lle

Glu Pro

Leu Lys

Asn val

Ser Thr

vVal Ile

Val Gln

i Asn Asn

Tyr Ala

s Asn Ile

Asn Lys

Ser Ser

Gly Gly

Thr Trp

Glu Thr

Ile Asn

Ile Ser

Leu Thr

" Thr Glu

Arg Ser

{¢7 INFCRMATION FOR SEQ ID NO:17:
{i} SEQUENCE CHARACTERISTICS:

=124~

Ile
175

Cys
190

Ser
2058

Gln
220

Arg
235

Leu
250

Thr
265

Thr
280

Ser
295

Leu
310

Gly
325

Glu
340

RAsn
35S

Glu
370

Arg
385

Gly
400

Arg
415
Thr
430

Glu
445

Ala
460

Thr

Leu

Ser

Lys

Arg

Gly

Cly

Phe

Leu

Gly

Trp

Gln

Leu

Pro

val

Leu

Asp

Glu

Lys

Glu

Asp

Phe

Asn

Asn

Gln

Ille

Gly

Arg

Tyr

Thr

Gin

Leu

Asn

Phe

- Val

Tyr

Gly

Ile

Glu

Arg

Gly

Pro

Lys

Asp

Glu

Cys

Thr

Thr

Val

Cys

Asn

Gly

Tyr

Ser

360

Leris
375

Gly
390

Ser
40%

AP/P/ 99701432
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TTT
Phe

CAT
His

cce
Pro

GAT
Asp

CAT
His

CCA
Pro

TGC
Cys

AAT
Asn

GCC
Ala

ATA
Ile
130

GAT
Asp

GAT
Asp

TTG
Leu

CCA
Pro

AP0 1282

(A) LENGTH: 1499 base pairs

(B) TYPE: Nucleic Acid

(C) STRANDEDNESS: Single

(D) TOPOLCGY: Linear

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:17:

GAG
Glu
1

TGT
Cys

AAT
Asn

ARC
Asn
40

7T
Phe

GAG
Glu

TGT
Cys

AGT
Ser

ACT
Thr
105

ACT
Thr

ARR
Lys

ARG
Lys

ATA
Ile

ATA
Ile
170

ARG
Lys

GTA CCT GTG TGG AAA GAA GCA ACC ACT ACT CTA 36
val Pro Val Trp Lys Glu Ala Thr Thr Thr Leu
5 10

GCA TCA GAT GCT AAA GCA TAT GAC ACA GGG GTG 75
Ala Ser Asp Ala Lys Ala Tyr Asp Thr Gly Val
15 20 25

GTT TGG GCC ACA CAT GCC TGT GTA CCC ACA GAC 114
Val Trp Ala Thr His Ala Cys Val Pro Thr Asp
30 35

CCA CAA GAR ATA GAA TTG GTA AAT GTG ACA GAA 153
Pro Gln Glu Ile Glu Leu Val Asn Val Thr Glu
45 50

AAC ATG TGG AAA AAT RAA ATG GTA GAC CAG ATG 192
Asn Met Trp Lys Asn Lys Met Val Asp Gln Met
55 60

GAT ATA ATC AGT TTA TGG GAT GAA AGC CTA AAG 231
Asp Ile Ile Ser Leu Trp Asp Glu Ser Leu Lys

GTA ARG TTA RCC CCA CTT TGT GTT ACT CTA AARC 270
Val Lys Leu Thr Pro Leu Cys Val Thr Leu Asn
80 85 90

GAT GTG AAC AAT TCC ACA AAT CCT AAT GAT ACT 309
Asp Val Asn Asn Ser Thr Asn Pro Asn Asp Thr
95 100

AAT TCC ACT AAT ACT ACT TCC TCT ACT CCT ACG 348
Asn Ser Thr Asn Thr Thr Ser Ser Thr Pro Thr
110 115

ACT AGT AGC GAG GAA AAG ATG GAG AAG GGA GAA 387
Thr Ser Ser Glu Glu Lys Met Glu Lys Gly Glu
120 125

AAC TGC TCT TTC AAT ATC ACC ACA CAC ATG ARA 426
Asn Cys Ser Phe Asn Ile Thr Thr His Met Lys
135 140

GCA CAG AAR GAA TAT GCA CTT TTT TAT AAA CTT 465
Ala Gln Lys Glu Tyr Ala Leu Phe Tyr Lys Leu
145 150 155

GTA CCA ATA GAT GAT AAT AAT GCC AGC TAT AGG 504
Val Pro Ile Asp Asp Asn Asn Ala Ser Tyr Arg
160 165

AGT TGT ART ACC TCA GAC ATT ACA CAG GCC TGT 543
Ser Cys Asn Thr Ser Asp Ile Thr Gln Ala Cys
175 180

GTG ACC TTT GAG CCA ATT CCC ATA CAT TAT TGT 582

Val Thr Phe Glu Pro Ile Pro Ile His Tyr Cys
185 190

-125-

~

1014732

AP/P/ 99
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15

20
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35

40

45

&5

60

e
Lol

Gly

GHA
Gly

AAA
Lys

AGA
Arg
325

TCC T
Ser S

ARC
Asn

TG
L.eu

ATA
ile
380

CCG
Fro

S TTe

Fhe

CAA
Gln

CTG

BIT
Ile

BTa
Ile

BGA
Arg

<

B
o

h

GhC A

Asp

300

TTT
Phe
365

AQT

The

ARR
Lys

el
GUL

Rla

AAT
Asn
210

TGT
Cys

TTG
Leu

AGH
Arg

GTA
val

coo
Pro
275

GGG
Gly

RAT
Esn

CAR
Gln

GGA
Gly
340
GGA
Gly

ART
Asn

GAR
Glu

CAR
Sln

GGT
Gly

GGA
Gly

ACA
Thr

TTA
Leu

TCT
Ser
250

CAG
Gln

AAC
Asn

AGC
Ser

AGA
Arg

RAC
Asn
315

TTT
Phe

GGG
Gly

GGG
Gly

AGT
Ser

GGA
Gly
380

ATT
Ile

CTG
Leu

ARC
Asn

ACH
Thr
290

AAAX
Lys

ACT
Thr

GGG
Gly

GAC
Asp

GAG
Glu
35%

ACT
Thr

AAT
Asn

ATA
Ile

ARAT
Asn

: ATT

CTAa
Leu

TGT
Cys
215

AGG
Arg

T CTT

Leu

ACA
Thr

cCcT
Pro

AGA
Arg
280

ACA
Thr

Cys

CAG
Gln

ACA
Thr

ATT
Ile
345

TAC
Tyr

" RAT

Asn

ATC
Ile

TGG
Trp

ARG
Lys

TCA
Ser

CCA
Pro

GCA
Ala

GAC
Asp
255

GTA
Val

ARA
Lys

ACA
Thr

T ARG

Lys

GTA
val
320

ATA
Ile

GTA
val

TGT
Cys

ACT
Thr

ACA
Thr
38%

CAG
Gln

~126-

TGT
Cys

AAG
Lys

GTA
Val
230

GAR
Glu

AR

3

GCA
Ala

GGT
Gly

GGA
Gly
295

ATT
Ile

GTT
Val

ATT
Ile

ATG
Met

RAT
Asn
360

GAR
Glu

cre
Leu

GAA
Glu

AAR

205

ACA
Thr

GGG
Gly

CCA
Pro

GTA
Val
400

GAT
Asp

AGC
Ser

TCA
Ser

GAA
Glu
245

ARA

Lys

ARAT
Asn

CAT
Hys

ATA
Ile

ARA
Lys
310

ARA
Lys

Asn

AGT
Ser

AAG
Lys

ACA
Thr

220

ACT
Thr

GTA
Val

TGT
Cys

CTA
Leu
285

GAA
Glu

TTh
Leu

T CGA

Arg

TTT
Phe
350

CAA
Gln

AAT
Asn

AGHA
Arg

AAA
Lys

621

660

815

855

894

1011

i0s50

1089

1208

AP/P/ 99701432
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GCA
Ala

ATA
Ile

GGT
Gly

GGA
Gly

TAT
Tyr
455

GCA
Ala

AARA
Lys

GGA
Gly

{2) INFORMATION FOR SEQ ID NO:18:

ACG
Thr

TCA
Ser

AGG
Arg
430

GGA
Gly

AAA
Lys

cce
Pro

AGA
Arg

GCA
Ala
495

TAT
Tyr
405

AAT
Asn

AAT
Asn

GGA
Gly

TAT
Tyr

ACC
Thr
470

GCA
Ala

TAA
Xaa

GCC
Ala

BTT
Ile

GTC
val

GAC
Asp
445

ARA
Lys

RAG
Lys

GCA
Ala

RAG
Lys

CcCT
Pro

ACA
Thr
420

ACA
Thr

ATG
Met

GTA
val

GCA
Ala

CTA
Leu
485

CTT
Leu

cce
Pro

GGA
Gly

AAC
Asn

AGG
Arg

GTA
val
460

AAG
Lys

GGA
Gly

CTA
Leu
499

ATC
Ile

CTG
Leu

AAT
Asn
435

GAC
Asp

ARA
Lys

AGA
Arg

GCC
Ala

APG 01282

AGA
Arg
410

CTA
Leu

ACC
Thr

AAT
Asn

GTT
Val

AGA
Arg
475

TTG
Leu

GA 149%

(i) SEQUENCE CHARRACTERISTICS:

(A) LENGTH:

(B) TYPE: Amino Acid
(D) TOPOLOGY:
(xi) SEQUENCE DESCRIPTION:

Glu Val Pro Val Trp

1

Ser

Thr

Leu

Val

Leu

Cys

Asn

Ser

Asp

His

val

Asp

Lys

Ser

Ser

Glu

Ala

Ala

Asn

Gln

Pro

Asp

Thr

Glu

Lys

Cys

val

Met

Cys

val

Asn

Lys

5

Ala
20

val
35

Thr
50
His
65

Val
80

Asn
95

Thr
110

Met
125

Linear

Lys

Tyr

Pro

Glu

Glu

Lys

Asn

Thr

Glu

Glu

Asp

Thr

Asp

Rsp

Leu

Ser

Ser

Lys

SEQ

Ala

Thr

Asp

Phe

Ile

Thr

Thr

Ser

Gly

GGA
Gly

TTA
Leu

GAA
Glu

TGG
Trp
450

GARA
Glu

GTG
val

TTC
Phe

499 amino acids

CGA
Arg

ARCA
Thr
425

ACC
Thr

AGA
Arg

CCA
Pro

GTG
Val

CTT
Leu
4390

ATT
Ile

AGA
Arg

TTC
Phe

AGT
Ser

TTA
Leu
465

CAC

His

GGG
Gly

ID NO:18:

Thr

Gly

Pro

Asn

Ile

Pro

Asn

Thr

Glu

-127-

Thr
10

val
25

Asn
40

Met
55

Ser
7C

Leu
85

Pro
100

Pro
115

Ile
130

Thr

His

Pro

Trp

Leu

Cys

Asn

Thr

Lys

AGA
Arg

GAT
Asp

AGA
Arg
440

GRA
Glu

GGA
Gly

AGA
Arg

TTC
Phe

Leu

Asn

Gln

Lys

Trp

val

Asp

Ala

Asn

TGC
Cys
415

GGT
Gly

CCT
Pro

TTA
Leu

ATA
Ile

GAC
Asp
480

TTA
Leu

Phe

val

Glu

Asn

Asp

Thr

Thr

Thr

Cys

1245

1284

1323

1362

1401

1440

1479

Cys

Trp

Ile

Lys

Glu

Leu

Asn

Thr

Ser

Ala
15

Ala
30

Glu
45

Met
60

Ser
75

Asn
90

Thr
105

Ser
120

Phe
135

AP/P/99/01432



N

10

15

40

50

55

65

Asn

.

Lew

®
@
"

Lewu

Asn

Asn

Gly 1

Thr

Thr

Sar

Thr

Tyr

Arg

> Arg

Glu

Arg

Ile

His

Gliln

Thr

Ile

Fro

Leu

Thr

Glu

Pro

Glu

Ile

Arg

Ser

Ala

Glin

Ile

Ser

Leu

Glu

Ile

Ile

Leu

Phe

Leu

Thr
290
Tyr
308
vatl
320

Phe
335

Phe
350

Phe
365

Gly
380

Asn
39s%

Arg
410

Thr
425

Arg
440

Tyr
455

Fhe

&b E

SRS

Phe

Ran

Aun

Mept

Arg

T 2ys

Glu

Leu

Asn

Ser

Tvp

- Arg

Asp

Sly

. Ty r

Asp

Val

Asn

Pro

Lys

val

Thr

Ile

Gln

Asn

Thr

Ile

Lys

Ser

Gly

Thr

Thr

Gln

Gly

Gly

Lys

Lys

Pro

Thr

Ile

Cys

Ser

Gln

Arg

Leu

Thr

Thr

Ser

Leu

Ser

Gly

Trp

Ile

Glu

Arg

Gly

Gly

ARla
145

Ile
160

Ser
17%

Pro
190

Lys
205

Thr
220

Leu
235

Ser
250

Lys
265

Arg
280

Gly
295

Lys
310

Ary
325

Gly
340

Glu
35%

Asn
370

Thr
385

val
400

Cys
415

Arg
430

Asp
445

Val
460

Asp

Val

Leu

Val

Glu

Glu

Glu

Gly

Phe

Asn

Leu

Gly

Ile

Met

Lys

Lys

Ile

His

Lys

Gln

Leu

Asn

Pro

Gly

Ile

Lys

Gln

Asp

Phe

Thr

Pro

Lys

Ser

vVal

Arg

val

Glu

Asn

Thr

lle

Ile

Trp

Phe

Pro

Tyr

Glu

Cys

Ala

Asn

Thr

Asp

Glu

Tyr

Asn

Cys

Phe &

His

Gly A

Asn

Gly

Glu

Cys

Gly

Arg

Thr

Tle

Asn

AP/P/99/01432
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Gly Ile Ala

Lys Arg Ala

Xaa Lys Leu

APGO01282

Pro Thr Lys Ala Lys Arg Arg Val Val His Arg Asp

470 475 480
Ala Leu Gly Ala Leu Phe Leu Gly Phe Leu Gly Ala
485 490 495%
Leu
499

{2) INFORMATION FOR SEQ ID NO:19:
(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 1499 base pairs

(B) TYPE: Nucleic Acid

TTT
Phe

CAT
His

cce
Pro

GAT
Asp

CAT
His
65

CCA
Pro

TGC
Cys

AAT
Asn

GCC
Ala

ATA
Ile
130

GAT
Asp

(C)

STRANDEDNESS: Single

(D) TOPOLOGY: Linear
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:19:

GAG
Glu
1

TGT
Cys

AAT
Asn

ARC
Asn
40

TTT
Phe

GAG
Glu

TGT
Cys

AGT
Ser

ACT
Thr
105

ACT
Thr

AAA
Lys

AAG
Lys

GTA
val

GCA
Ala
15

GTT
val

CcCaA
Pro

ARC
Asn

GAT
Asp

GTA
val
80

GAT
Asp

ART
Asn

ACT
Thr

AAC
Asn

GTA
val
145

CCT GTA TGG AAA GAA GCA ACC ACT ACT CTA 36
Pro Val Trp Lys Glu Ala Thr Thr Thr Leu
5 10

TCA GAT GCT AAA GCA TAT GAC ACA GAG GTG 75
Ser Asp Ala Lys Ala Tyr Asp Thr Glu Val
20 25

TGG GCC ACA CAT GCC TGT GTA CCC ACA GAC 114
Trp Ala Thr His Ala Cys Val Pro Thr Asp
30 35

CAR GAA ATA GAA TTG GTA AAT GTG ACA GAA 153
Gln Glu Ile Glu Leu Val Asn Val Thr Glu
45 50

ATG TGG AAA AAT AAA ATG GTA GAC CAG ATG 192
Met Trp Lys Asn Lys Met Val Asp Gln Met
55 60

ATA ATC AGT TTA TGG GAT GAR AGC CTA ARG 231
Ile Ile Ser Leu Trp Asp Glu Ser Leu Lys
70 75

AAG TTA ACC CCA CTT TGT GTT ACT CTA ARAC 270
Lys Leu Thr Pro Leu Cys Val Thr Leu Asn
85 90

GTG AAC AAT TCC ACA ART CCT AAT GAT ACT 309
val Asn Asn Ser Thr Asn Pro Asn Asp Thr
95 100

TCC ACT AAT ACT ACT TCC TCT ACT CCT ACG 348
Ser Thr Asn Thr Thr Ser Ser Thr Pro Thr
110 11%

AGT AGC GAG GAR AAG ATG GAG AAG GGA GAA 387
Ser Ser Glu Glu Lys Met Glu Lys Gly Glu
120 125

TGC TCT TTC AAT ATC ACC ACA CAC ATG AAA 426
Cys Ser Phe Asn Ile Thr Thr His Met Lys
135 140

CAG AAA GAA TAT GCA CTT TTT TAT AAA CTT 465

Gln Lys Glu Tyr Ala Leu Phe Tyr Lys Leu
150 155

-129-
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GAT KTA GTA CCA ATA GAT GAT AAT BAT ACC AGH TAT AGG 504
Asp Ile Val Pro Ile Asy Asp Asn Asn Thr Ser Tyr Arg
160 165

TTG ATE AGT TGT AAT BUC TCA GTC ATT ACA CAG GCC TGT 543
Leu Ile Ser Cys Asn Thr Ser Val Ile Thr Gin Ala Cys
170 175 180

CCA ATG GTG ACC ATT CCC ATA CAT TAT TGT 582
T

Pre Met val Thr Ile Pro Iie His Tyr Cys
185 190
GCC CZG GOT GET T CTA ARG TGT AARA GAT AAG 623
Ala Pro Ala Gly Leu Lys Cys Lys Asp Lys
i85 206

AAG TTC AAT GGR ACRE GG TGT TCA ARG GTC AGC ACA 660
Lys Pne Asn Gly Thr 7 Cys Ser Lys Val Ser Thr
210 215 220

GTA CAR 7GT ACA CAT GGA ATT AGG CCA GTh GTA TCA ACT 598
val Gln Cys Thr His Gly Ile Arg Pro val val Ser Thr
225 230

CAA CTG TTG TTA BAT GCL AGT CTT GCA GAA GAA GAA GTA 738
Gln Leu Leu Leu Asn Gly Ser Leu Ala Glu Glu Glu val
240 245

STA ARUT RGAR TCT GTC AAT TTC RCA GAC RAT GCT AAA ATC 777
Val Iie Arg Ser Val Asn Phe Thr ASp Asn Ala Lys Ile
250 25¢

ATA ATR GTA CAG CTG AXE GAA CCT GTA GCA ATT AAT TGT 816
lle Ile Val Gln Leu Lvs ©lu Pro Val Ala Ile Asn Cys
260 265 270
ACA RUA CCC AAC AAC ARAT ACA AGA AAA GCT ATA CAT CTA 855
Thr Arg Pro Asn Asn Asn Thr Arg Lys Gly Ile His Leu

275 280 285

GGA CUA GGG AGC ACA 11T TAT ACA ACA GGA GAN ATA ATh 894
Gly Pro Gly Ser Thr Phe Tyr Thr Thr Gly Clu Ile 1le
290 295

GGA ATA AGA AAA

GhC TAT TGC AAG ATT AGT AAA GAA 933
Gly Rsp Ile Arg Lys
300

Tyr Cys Lys lle Ser Lys Glu
305 310

ARR TGG AAT RAC ACT TTA AGA CAG CTA GTT AAA ARA TTA 972
Lys Trp Asn Asn Thr Leu Arg Gln val val Lys Lys Leu
315 320

o
<
Py
o

AGA GARA CAA TTT GGG AAT AAA ACA ATA ATT TTT AAT CGA
Arg Glu Gln Phe Gly BAsn Lys Thr lle Ile Phe Aun Arg
328 330 335

TCC TCA GGA GGG GAC COR GAR ATT GTA ATG CAC AGT TTT 1050
Ser Ser Gly CGly Asp Pro Glu Ile Val Met His Ser Phe

340 345 350
AAC TCT GGA GGG GAG TTT TTC TAC TGT BAART ACA ACA CAR 1089
Asn Cys Gly Gly Glu Phe Pne Tyr Cys Asn Thr Thr Gln

355 360

-130-
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CTG
Leu

AGC
Ser

ATA
Ile
390

GCA
Ala

ATA
Ile

GGT
Gly

GGA
Gly

TAT
Tyr
455

GCA
Ala

AAR
Lys

GGA
Gly

(2) INFORMATION FOR SEQ ID NO:20:

TTT AAT
Phe Asn
365

ACT GAA
Thr Glu

AAA CAA
Lys Gln

ACG TAT
Thr Tyr
405

TCA AAT
Ser Asn

AGG AAT
Arg Asn
430

GGA GGA
Gly Gly

AAA TAT
Lys Tyr

CCC ACC
Pro Thr
470

AGA GCA
Arg Ala

GCA TAA
Ala Xaa
495

AGT
Ser

GGA
Gly
380

RTT
Ile

GCC
Ala

ATT
Ile

GTC
val

GAC
Asp
445

AAA
Lys

AAG
Lys

GCA
Ala

ARG
Lys

ACT
Thr

RAT
Asn

ATA
Ile

cCcT
Pro

ACA
Thr
420

ACA
Thr

ATG
Met

GTA
Val

GCA
Ala

CTA
Leu
485

CTT
Leu

TGG
Trp

AGC
Ser

ART

Asn
395

cCcC
Pro

GGA
Gly

AAC
Asn

AGG
Arg

GTA
val
460

RAG
Lys

GGA
Gly

CTA
Leu
499

AAT
Asn
370

ACA
Thr

ATG
Met

ATC
Ile

CTG
Leu

AAT
Asn
435

GAC
Asp

ARA
Lys

AGA
Arg

GCT
Ala

APGO01282

ART
Asn

ATC
Ile

TGG
Trp

AGA
Arg
410

CTA
Leu

ACC
Thr

ART
Asn

GTT
val

AGA
Arg
475

TTG
Leu

GA 1499

(i) SEQUENCE CHARACTERISTICS:

Glu
1

Ser

(A) LENGTH:

(B) TYPE: Amino Acid
(D) TOPOLOGY: Linear
(xi) SEQUENCE DESCRIPTION:

val Pro Val Trp Lys Glu

5

Asp Ala Lys Ala

20

Thr His Ala Cys Val
35

Leu

val

val Asn Val Thr

50

Asp Gln Met His

65

Tyr

Pro

Glu

Glu

Asp

Thr

Asp

Asp

ACT
Thr

ACA
Thr
385

CAG
Gln

GGA
Gly

TTA
Leu

GAN
Xaa

TGG
Trp
450

GARA
Glu

GTG
val

TTC
Phe

499 amino acids

GAA
Glu

CTC
Leu

GAR
Glu

CGA
Arg

ACA
Thr
425

NCC
Xaa

AGA
Arg

CCA
Pro

GTGC
Val

CTT
Leu
490

GGG
Gly

CCA
Pro

GTA
vVal
400

ATT
Ile

AGA
Arg

TTC
Phe

AGT
Ser

TTA
Leu
465

CAC

His

GGG
Gly

SEQ 1D NO:20:

Ala

Thr

Thr Thr Thr

Glu

10

vVal
25

Asp Pro Asn

Phe

Ile

-131-

Asn

Ile

40

Met
55

Ser
70

His

Pro

Trp

Leu

ACA
Thr
375
TGC
Cys

GGA
Gly

AGA
Arg

GAT
Asp

AGA
Arg
440

GAA
Glu

GGA
Gly

AGA
Arg

TTC
Phe

Leu
Asn
Gln
Lys

Trp

ART
Asn

AGA
Arg

ARA
Lys

TGC
Cys
415
GGT
Gly

ccT
Pro

TTA
Leu

ATA
Ile

GAC
AsSp
480

TTA
Leu

Phe

Val

Glu

Asn

Asp

1128

1167

1206

1245

1284

1323

1362

1401

1440

1479

Cys Ala
15

Trp Ala
30

Ile Glu
45

Lys Met
60

Glu Ser
75

AP/P/ 99701432
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Leu

tys

Ser

Val

Thr

Ser

- Glu

Phe

Tyr

Fro

Thr

Thr

Pro

rAsp

Thr

Glu

Thr

Tyr

Arg

Het

Gly

Gy

Arg

Clu

Lys

Thr

Cly

Lys

Arg

Ile

His

Gln

Thr

Ile

Cys

Val

Asn

Lys

Thr

Lys

Leu

Val

Phe

Pro

Pro

Glu

Ile

Arg

Ser

Ala

Gln

Ile

Ser

Asy
Thr
116

Met
125

His
140

Leu
1585%

Ile &

170

Thr P!

185

Ala
200

Cys
215

val
230

Glu
245

Ile
260

Pro
275

Thr
290

Tyr
305

Val
320

Pne
335

Phe
350

Phe
365

Gly
380

Rsn
395

Az

Asr

Met

Leu

Ser

Lys

Lys

Thr

Asp

val

Pro

Lys

val

Thr

Ile

Gln

1 Asn

Thr

Ile

5 Lys

Ser

Gly

Thr

Thr

Gln

Pro

Asn

Thr

Glu

Lys

Pro

Thr

Ile

Cys

Ser

Gln

Arg

Leu

Thr

Thr

Ser

Leu

Ser

Gly

Trp

Ile

Glu

=132~

Leu
85

Pro
100

Pro
115

Ile
130

val
145

lle
160

Ser
17%

Pro
190

Lys
205

Thr
220

Leu
235

Ser
250

Lys
265

Arg
280

Gly
295

Lys
310

Arg
328

Gly
340
Clu
355

Asn
370

Thr
385

Val
400

Lys

Gln

Asp

Val

Ile

Asp

Val

Leu

Glu

Glu

Gly

Phe

Asn

Leu

Gly

Ala

Asn

Lys

Asp

Thr

Thr

Thr

Cys

Glu

Leu Azn
G0
Asn
Thy &
Ser Pha
13%
Tyr
v Asn

His

Lys

Leu

Asn

Pro

Gly

Ile

Lys

Gln

Asp

Phe

Lys

Tyr

Lys

Cys

Asn

Trp

Phe

Pro

Tyr

Glu

Cys

Ala

Gly

Thr Az

Ala

His

Gly

Asn

Gly

Glu

Cys

Gly

Arg

Thr

Leuw
2B%

hsy
Eldle

Asn
315

Thiz
37

1

Ile
394

Ty

408

AP/P/98/01432
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Ala

Gly

Thr

Arg

Gly

Lys

Pro

Leu

Xaa

Ser

Ile

Arg

Pro

Leu

Xaa

Glu

Ala

Ala

Xaa Lys Leu

(2) INFORMATION FOR SEQ ID NO:2]:

Ile Arg
410

Leu Thr
425

Phe Arg
440

Leu Tyr
455

Pro Thr
470

Ala Leu
485

Leu
493

Gly

Arg

Pro

Lys

Lys

Gly

APG01282

Arg

Asp

Gly

Tyr

Ala

Ala

Ile

Gly

Gly

Lys

Lys

Leu

(i) SEQUENCE CHARACTERISTICS:

G

TGT
Cys

AAT
Asn

RAC
Asn

TTT
Phe

GAG
Glu
65

TGT
Cys

ARG
Lys

ACC
Thr

(A) LENGTH:
(B) TYPE:

(C) STRANDEDNESS: Single
(D) TOPOLOGY:
(xi) SEQUENCE DESCRIPTION:

GTA
val
1

Gca
Ala

GTT
val

CCA
Pro
40

RAAC
Asn

GAT
Asp

GTA
Val

GAT
Asp

AAT
Asn
105

CCT
Pro

TCA
Ser
15

TGG
Trp

CAA
Gln

ATG
Met

ATA
Ile

RAAG
Lys
80

CTG
Leu

AAT
Asn

GTG TGG
val Trp

GAT GCT
Asp Ala

GCA ACA
Ala Thr
30

GAA ATA
Glu Ile

TGG AAA
Trp Lys
55

ATC AAT
Ile Asn

TTA ACT
Leu Thr

GAG AGG
Glu Arg
95

AGT AGT
Ser Ser

Linear

AAA
Lys
5

RAA
Lys

CAT
His

GTA
val

AAT
Asn

TTA
Leu
70

CCA
Pro

AAT
Asn

TTG
Leu

GAA
Glu

GCA
Ala

GCC
Ala

TTG
Leu
45

AAC
Asn

TGG
Trp

CTC
Leu

ACT
Thr

GAG
Glu
110

SEQ

GCA
Ala

TAT
Tyr
20

TGT
Cys

GGA
Gly

ATG
Met

GAT
Asp

TGT
Cys
85

ACC
Thr

GGA
Gly

-133-

Gly

val

Arg

Phe

1475 base pairs
Nucleic Acid

Cys
415

Arg
430

Asp
445

val
460

Arg
475

Leu
490

Ile

Asn

Met

Lys

val

Gly

ID NO:21:

AAC
Asn

GAT
Asp

GTA
val

AAT
Asn

GTA
val
60

CAA
Gln

GTT
Val

TAT
Tyr

CTA
Leu

ACA
Thr

AGA
Arg

cce
Pro
35

GTG
val

GAA
Glu

AGC
Ser

ACT
Thr

AAT
Asn
100

AGA
Arg

ACT
Thr

GAR
Glu

ACA
Thr

ACA
Thr

CAA
Gln

TTA
Leu
75

TTA

Leu

AGC
Ser

GAA
Glu

Ser

val

Arg

val

val

Phe

CTA
Leu

GTA
Val

GAC
Asp

GAA
Glu
50

ATG
Met

ARG
Lys

ARG
Lys

ACT
Thr

CAA
Gln
115

Asp
Glu
His

Leu

TTT
Phe

CAT
His
25

ccC
Pro

AAT
Asn

CAT
His

CCA
Pro

TGC
Cys
90

ATT
lle

ATG
Met

Ile

Asn

Asn

Pro

Arg

Gly

37

115

154

193

232

271

310

349

Thr
420

Asn
435

Trp
450

Leu
465

Asp
480

Ala
495

AP/P/99/01432
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ACH
Thr

ARG
Lys
130

GTA
val

ACA
Thr
2560

GGA
Gly

GGA
Gly

CAA
Gin

AGA
Arg

e
Phe

CiA
G.n

(oo
Leu

ATC
Ile

At

A ATA

Ile

CCA
Pro

GAC
Asp

TGS
Trp
300

Ahpn
Lys

TGC
Cvs

CAG
Gln

CCA
Pro
145
AGT
Ser

ACH
Thr

GOT
Ala

AXRT
Asn

TGT
Cys
210

PN
Leu

GGG
Gly
275

ATA
lle

RAT
Asn

CAL
Gln

TCT
Ser
120

ARA
Lys

ATA
Ile

TGT
Cys

TCC
Ser

GGT
Gly
185

GGA
Gly

ACA
Thr

TTA
Leu

TCT
Ser

CAT
His
250

GGC
Gly

AGA
Arg

AGA
Arg

ARG
Lys

TTT
Phe
315

TTC

Phe

GRA
Glu

AAT
Asn
22%

GCC
Ala

TA
Leu

AAC
Asn

GTA
Val

CAA
Gln
290

ACT
Thr

GGG &

Gly

&AL

Asn

TAT
Tyr
138

GAL
Glu

A0
Thy

tGAG

Ciu

ATC
Ile

GCR

Ala

GAT
Asp

TCA
Ser

cen
Pro
17%

G OATT

Ile

oA
Pro

ACC
Thr

CTT
Leu

GAC
Asp
150

GTC
Val

ATT
Ile

CThA
Leu

TGT
Cys

AGG
Arg
215

CTA
Leu

ACA
Thr

ACT
Thr

AGA
Arg

GCA
Ala
280

© TGT

Cys

RAG
Lys

ACA
Thr

ACA
Thr
125

TTG
Leu

AAT
Asn

RTT

lle

cee
Pro

ARG
Lys
190

AAR
Lys

CcCa
Pro

GCA
Ala

GAC
Asp

GTA
val
255

AAA
Lys

ACA
Thr

AAC
Asn

GTA
Val

ACA
Thr
320

~134-

AGT
Ser

TAT
Tyr

ACT
Thr

ACA
Thr
165

ATA
Ile

AAT
RAsn

GTA
Val

GAA
Glu
230

AAT
Asn

AAA
Lys

AGT
Ser

GGA
Gly

ATT
Ile

299
GTT
Val

ATA
Ile

ATA
Ile

ARA
Lys
140

AGC

Ser

CAG
Gln

CAT
Hig

" AAT

Asn

GTe
Val
205

GTA
val

GAA
Glu

GCT
Ala

ATT
Ile

ATH
lle
270

GAA
Glu

AGT
Ser

GAC
Asp

GCT
ala

AGA
Arg

CTT
Leu

TAT
Tyr

GCT
Rla

TAT
Tyr
180

GAT
Asp

AGA
Arg

ARA
Lys
310

TTT
Phe

GAT
Asp

GAT
Asp

AGA
Arg
15859

TGT
Cys

ARG
Lys

ACA
Thr

ACT
Thr
220

GTA
val

ACC
Thr

TGT
Cys

ATA
Ile

ATA
Ile
28§

GCAR
Rla

TTA
Leu

AAT
Asn

427

466

ur
o
e

S44

583

661

778

856

895

934

573

AP/P/99/01432
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AP00 1282

CGA TCC TCAR GGA GGG GAC CCA GAA ATT GTA ATG CAC ACT 1012
Arg Ser Ser Gly Gly Asp Pro Glu Ile Val Met His Thr
325 330 335

TTT AAT TGT GGA GGG GAA TTT TTC TAC TGT AART ACA ACA 1051
Phe Asn Cys Gly Gly Glu Phe Phe Tyr Cys Asn Thr Thr
340 345 350

CAA CTG TTT AAT AGT ACT TGG AAT AAT ACT TGG AAG GAT 10950
Gln Leu Phe Asn Ser Thr Trp Asn Asn Thr Trp Lys Asp
355 360

CCT AAC AGG AGT GAC AAT ATC ACA CTC CCA TGC AGA ATA 1129
Pro Asn Arg Ser Asp Asn Ile Thr Leu Pro Cys Arg Ile
365 370 375

AAA CAA ATT ATA AAC ATG TGG CAG GAA GTA GGA AAAR GCA 1168
Lys Gln Ile Ile Asn Met Trp Gln Glu Val Gly Lys Ala
380 385

ATG TAC GCC CCT CCC ATC AGA GGG GAA ATT AGA TGT TCA 1207
Met Tyr hla Pro Pro Ile Arg Gly Glu Ile Arg Cys Ser
390 395 400

TCA AAT ATC ACA GGG CTG CTA CTA ACA AGA GAT GGT GGT 1246
Ser Asn Ile Thr Gly Leu Leu Leu Thr Arg Asp Gly Gly
405 410 415

AAT GAC GAT GGT AAT GAC ACG ACC ACA AAC AGG ACC GAG 1285
Asn Asp Asp Gly Asn Asp Thr Thr Thr Asn Arg Thr Glu
420 425

ATC TTC AGA CCT GGA GGA GGA GAT ATG AGG GAC AAT TGG 1324
Ile Phe Arg Pro Gly Gly Gly Asp Met Arg Asp Asn Trp
430 435 440

AGCA AGT GAA TTAR TAT AGA TAT AAA GTAR GTA AAR ATT GAA 1363
Arg Ser Glu Leu Tyr Arg Tyr Lys Val Val Lys Ile Glu
445 450

CCA TTA GGA ATA GCA CCC ACC AGG GCA ARG AGA AGA GTG 1402

Pro Leu Gly Ile Ala Pro Thr Arg Ala Lys Arg Arg Val
455 460 465

GTG CAG AGA GAR AAA AGA GCA GTA GGA CTA GGA GCT TTG 1441
val Gln Arg Glu Lys Arg Ala Val Gly Leu Gly Ala Leu

470 475 480
TTC CTT GGG T TCTTAGGAG CATAAAGCTT CTAGA 1475
Phe Leu Gly

483

(2) INFORMATION FOR SEQ ID NO:22:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 491 amino acids
(B} TYPE: Amino Acid
(D} TOPOLOGY: Linear
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:22:

Val Pro Val Trp Lys Glu Ala Asn Thr Thr Leu Phe Cys Ala Ser
1 5 10 15

Asp Ala Lys Ala Tyr Asp Arg Glu Val His Asn Val Trp Ala Thr
20 25 30

-135-

AP/P/99/01432
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Phe |

Thr

&
s
b

Asn

Ala

Y141

Sin

Toseyr

hep f

Ser

Ile

Leu

Ser

ys

Fro

Thr Glu Asn Phe
50
His
Val Lys Leu Thr
a0
Glu Arg Asn Thr
95
Leu Glu #iv Leu
110
Thr Thr Ssy [le
128
Tyr Lys Leu Asp
140
Tyr Arg Leu ile
15%
Pro Lys Thy Ser
17¢
Ala Gly tne Ala
185
Thr Gly Pro Cys
206G
Ile Arg ¥Fre val
21%
Ala Glu @liu Glu
230
Ala Lys Thr Jle
245
Cys Thr Arg Leu
260
Pro Cly Arg val
275
Arg Cln Ala His
290
Leu Glu Lys val
308
Thr Thr Ils &la
326
Val Met Hiz Thy
335
Thr Thr Gln Leu
350

Asn

Ile

Pro

Thr

Arg

Arg

Val

Ser

Phe

Ile

Lys

val

val

Ile

Gly

Leu

Cys

Val

Phe

Phe

Phe

Asn

Met

Asn

Leu

Tyr

Glu

Asp

Val

Cys

Glu

Leu

Asn

Ser

Val

Val

Asn

Tyr

=136~

Pro
40

Trp
55

Leu
70

Cys
85

Asn
100

Gln
11%

Lys
130

Pro
145

Asn
160

Pro
175

Lys
190

val
208

Thr
220

ITle
235

His
250

Asn
265

Ala
280

Ile
299

Lys
310

Arg
325

Cys
340

Ser
358

Gin

Lys

Trp

Val

Ser

Met

Val

Ile

Thr

Ile

Cys

sSer

Gln

Arg

Leu

The

Thr

Ser

Leu

Ser

Gly

Thr

Glu

Asn

Asp

Thr

Thr

Glu

Ser

Pro

Asn

Thr

Leu

Ser

Arg

Gly

Arg

Arg

Ser

Gly

Trp

Gln

Leu

Ile

Asn

Lys

Glu

Vai

Thr

Cys

Glu

Leu

Ala

Glu

Lys

Glu

Ala

Lys

Gly

Glu

Asn

Gly

Phe

Asn T
3

.......

AP/P/99/01&32
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Trp

Ile

Tyr

Thr

Asp

Asp

Val

Arg

Phe

APv (1282

Lys Asp Pro Asn Arg Ser Asp hAsn Ile Thr
365 370

Lys Gin Ile Ile Asn Met Trp Gln Glu Val
380 385

Ala Pro Pro Ile Arg Gly Glu Ile Arg Cys
395 400

Gly Leu Leu Leu Thr Arg Asp Gly Gly Asn
410 415

Thr Thr Thr Asn Arg Thr Glu lle Phe Arg
425 430

Met Arg Asp Asn Trp Arg Ser Glu Leu Tyr
440 445

Lys Ile Glu Pro Leu Gly Ile Ala Pro Thr
455 460

val Val Gln Arg Glu Lys Arg Ala Val Gly
470 475

Leu Gly Phe Leu Gly Ala Leu Phe Leu Gly
485 490 491

(2) INFORMATION FOR SEQ ID NO:23:
(i) SEQUENCE CHARACTERISTICS:

{(A) LENGTH: 1475 base pairs
(B) TYPE: Nucleic Acid

(C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:23:

G

TGT
Cys

ART
Asn

AAC
Asn

TTT
Phe

GAG
Glu
65

TGT
Cys

GTA CCT GTG TGG AAA GAA GCA AAC ACA ACT
val Pro Val Trp Lys Glu Ala Asn Thr Thr
1 5 10

GCA TCA GAT GCT AAA GCA TAT GAT AGA GAA
Ala Ser Asp Ala Lys Ala Tyr Asp Arg Glu
15 20

GTT TGG GCA ACA CAT GCC TGT GTA CCC ACA
Val Trp Ala Thr His Ala Cys Val Pro Thr
30 35

CCA CAA GAAR ATA GTA TTG GGA AAT GTG ACA
Pro Gln Glu Ile Val Leu Gly Asn Val Thr
40 45

AAC ATG TGG AAA AAT AAC ATG GTAR GAA CAA
Asn Met Trp Lys Asn Asn Met Val Glu Gln
55 60

GAT ATA ATC AAT TTAR TGG GAT CAA AGC TTA
Asp Ile Ile Asn Leu Trp Asp Gln Ser Leu

GTA ARG TTA ACT CCA CTC TGT GTT ACT TTA
Val Lys Leu Thr Pro Leu Cys Val Thr Leu
80 85

-137-

Leu

Gly

Ser

Asp

Pro

Arg

Arg

Leu

CTA
Leu

GTA
val

GAC
Asp

GAA
Glu
50

ATG
Met

RAG
Lys

AAG
Lys

Pro

Lys

Ser

Asp

Gly

Tyr

Ala

Gly

TTT
Phe

CAT
His
25

ccc
Pro

AAT
Asn

CAT
His

CCA
Pro

TGC
Cys
30

Cys

Ala

Asn

Gly

Gly

Lys

Lys

Ala

37

76

115

154

193

232

271

Arg
375

Met
390

Ile
405

Asn
420

Gly
435

vVal
450

Arg
465

Leu
480

AP/P/99/01432
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ARG UAT CTG GAG AGO ACC TAT AAT AGC ACT ATT 310
Lys Asp Leu Glu Arg Thr Tyr Asn Ser Thr Iie
85 100
CC BAT ARAT AGT AGT GGA CTA AGA GAA CAA ATG 349
Thr Asn ksn Ser Ser Gly Leu Arg Glu Gin Met
108 113

ACA ARC TGC TCT TTC AAC ATC ACC ACA AGT ATE AGRA GAT 388
Thr Asn Cys Ser Phe Asn lle Thr Thr Ser Ile Arg Asp

120 125
ARG TG CAG RAR GhA CTT TTG TAT AAA CTT GAT 427
Lys Val Gin Lys Glu Leu Leu Tyr Lys Leu Asp
130 140

GTA GThA CCA ATA GAA GAAR GAT GAC AAT ACT AGC TAT AGA 466
Val Val Pro Ile Glu Giu Asp ASp Asn Thr Ser Tyr Arg

145 150 155
TTG ATA AGT TGT AAC GTC ATT ACA CAG GCT TGT 506
Leu Ile Ser Cys Asn Val Ile Thr Gln Ala Cys

160 165

i ACR TCC TT7T

3 ATT CCC ATA CAT TAT TGT 544
2 Thr Ser Phe

Ile Pro Ile His Tyr Cys
180

GCC COG ¢CT GGT TTT CTA AAG TGT AAT GAT AAG 583
a

Ala Pro sla Gly Phe fie Leu Lys Cys Asn Asp Lys
185 190
ARG TPTC AAT GGA ACA TGT AAA AAT GTC AGC ACA 6232
Lys Phe Asn Gly Thr Cys Lys Asn Val Ser Thr
i2s 208

BTA CAA TGT ACA CAT GGA 4TT AGC CCA GTA GTA TCA ACT 661
Val Glin Cys Thr His Glv [le Arg Pro Val Vail Ser Thr
210 215 220

CRE CIG TTG TTA BAAT ST CTA GCA GAA GAR GAG GTA 700
Gln Leu Leu Leu Asn Gly Ser Leu Ala Glu Giu Glu Vval
225 230

TC AGA TCT GCC ART TTC ACA GAC AAT GCT AAA ACC 739
L& Arqg Ser RAla Asr Phe Thr Asp Asn Ala Lys Thr
5 7240 245

Th GTA CAT CTA ACT GTA AAA ATT BAT TGT 778
Zle Val His Leu v Glu Thr Val Lys Ile Asn Cys
280 255%

ACA AGE CTT GGC AAC AAT 5ACA AGA ARA AGT ATA AAT ATA 817
Thr Arg Leu Gly Asn Asn Thr Arg Lys Ser lle Acsn Ile
250 265 27C

GGA COB GGG AGA GTA GCA ACA GGA GAA ATA ATA BS56
Gly Prs Gly Arg val T Ala Thr Gly Glu lle Iie
275 280 28%

GGA GAT ATA AGA CAR GCA CAT TGT AARC ATT AGT AGA GCA 895
Cly As> lle Arg Gln Als His Cys Asn lle Ser Arg Ala
290 295

32

i

AP/P/99/014
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CAA TGG
Gln Trp
300

AGA AAA
Arg Lys

CGA TCC
Arg Ser

TTT AAT
Phe Asn

CRA CTG
Gln Leu

CCT AAC
Pro Asn
365

ARA CAA
Lys Gln

ATG TAC
Met Tyr
390 .

TCA AAT
Ser Asn

AAT GAC
Asn Asp

ATC TTC
Ile Phe
430

AGR AGT
Arg Ser

CCA TTA
Pro Leu
455

GTG CAG
val Gln

TTC CTT
Phe Leu

(2) INFORMATION FOR SEQ ID NO:24:

ART
Asn

CAA
Gln

TCA
Ser

TGT
Cys
340

TTT
Phe

AGG
Arg

ATT
Ile

GCC
Ala

ATC
Ile
405

GAT
Asp

AGA
Arg

GAA
Glu

GGA
Gly

AGA
Arg
470

GGG
Gly

ARG
Lys

TTT
Phe
315

GGA
Gly

GGA
Gly

AAT
Asn

AGT
Ser

ATA
Ile
380

CCT
Pro

ACA
Thr

GGT
Gly

cCcT
Pro

TTA
Leu
445

ATA
Ile

GAR
Glu

TTC
Phe

ACT
Thr

GGG
Gly

GGG
Gly

GGG
Gly

AGT
Ser
3s¢

GAC
Asp

RAC
Asn

ccce
Pro

GGG
Gly

AAT
Asn
420

GGA
Gly

TAT
Tyr

GCA
Ala

AAA
Lys

TTG
Leu
485

TTA
Leu

GAT
Asp

GAC
Asp
330

GAA
Glu

ACT
Thr

AAT
Asn

ATG
Met

ATC
Ile
395

CTG
Leu

GAC
Asp

GGA
Gly

AGA
Arg

cce
Pro
460

AGA
Arg

GGA
Gly

GAA
Glu
305

AART
Asn

CCA
Pro

TTT
Phe

TGG
Trp

ATC
lle
370

TGG
Trp

AGA
Arg

CTA
Leu

ACG
Thr

GGA
Gly
435

TAT
Tyr

ACC
Thr

GCA
Ala

GCA
Ala

ARG
Lys

ACA
Thr

GAA
Glu

TTC
Phe
345

AAT
Asn

ACA
Thr

CAG
Gln

GGG
Gly

TA
Leu
410

ACC
Thr

GAT
Asp

AAA
Lys

AGG
Arg

GTA
Val
475

TAA
Xaa

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 491 amino acids
(B) TYPE: Amino Acid
(D) TOPOLOGY: Linear

1282

GTA
val

ACA
Thr
320

ATT
Ile

TAC
Tyr

AAT
Asn

CTC
Leu

GAA
Glu
385

GAA
Glu

ACA
Thr

ACA
Thr

ATG
Met

GTA
val
450

GCA
Rla

GGA
Gly

GC
Ser

~139-

GTT
val

ATA
Ile

GTA
Val

TGT
Cys

ACT
Thr
360
CCA
Pro

GTA
val

ATT
Ile

AGA
Arg

AAC
Asn
425

AGG
Arg

GTA
Val

AAG
Lys

CTA
Leu

TTC
Phe
490

GAC
Asp

GCT
Ala

ATG
Met
335

AAT
Asn

TGG
Trp

TGC
Cys

GGA
Gly

AGA
Arg
400

GAT
Asp

AGG
Arg

GAC
Asp

AAA
Lys

AGA
Arg
465

GGA
Gly

TAG
Xaa
491

AAG
Lys
310

TTT
Phe

CAC
His

ACA
Thr

ARG
Lys

AGA
Arg
375

AARA
Lys

TGT
Cys

GGT
Gly

ACC
Thr

AAT
Asn
440

ATT
Ile

AGA
Arg

GCT
Ala

TTA
Leu

AAT
Asn

ACT
Thr

ACA
Thr
350

GAT
Asp

ATA
Ile

GCA
Ala

TCA
Ser

GGT
Gly
415

GAG
Glu

TGG
Trp

GAA
Glu

GTG
Val

TTG
Leu
480

A 1475

934

973

iol2

1051

1090

1129

1168

1207

1246

1285

1324

1363

1402

1441

AP/P/99/01432
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{x1}) SEQUENCE DESCRIPTIONM:

val Pro Val Trp Lys Silu Ala
1 =]

Asp Ala Lys Ala Tyr Asp Arg
20

His Ala Cys Val Pro Thr asp
35

Gly Asn Val Thr Glu Asn Phe
50

Glu Gin Met His Glu Bup Ile
€5

Lys Pro Ovs Val Lys Leu Thr
80

Lys Arp Leuw Glu Arg Asn Thr
98

hsn Ser Ser Leu Glu Glv Leu
110

Phe Asn Ile Thr Thr sey Ile
128

Ala Leu Leu Tyr Lys Leu Asp
140

Asn Thr Ser Tyr Arg Leu Ile
15%

Gin Bla Cys Pro Lys Thr Ser
170

Cys Ala Pro Ala Gly Phe Ala
185%

Phe Asn Gly Thr Gly Pro Cys
200

Thr Eis Gly Ile Arg Pro vzl
215

Gly fer Leu Ala Glu Glu Glu
230

The Asp Asn Ala Lys Thr ile
245

»¥8 Ile Asn Cys Thr arg Leu
260

&sn Ile Gly Pro Gly Arg Val
275

Gly Bsp Ile Arg Gln his w:is
250

Asn Lys Thr Leu Glu Lyz wal
305

SEQ

Asn

Glu

Pro

Asn

Ile

Pro

Thr

Arg

Arg

Val

Ser

Phe

Lys

Val

Val

Ile

Gly

Leu

Cys

Val

ID NO:24:

Thr

Val

Met

Asn

Leu

Tyr

Gla

Asp

Val

Cys

Glu

Leu

Ser

Val

Val

Asn

Asn

Asp

~140-

Thr
10

His
25

Pro
40

Trp
55

Leu
70

Cys
85

Asn
100

Gln
11%

Lys
130

Pro
145

Asn
160

Pro
175
Lys
190

Val
205

Thr
220
Ile
235
His
250
Asn
2€5

Ala
280

Leyu

Asn

Gln

Lys

Ser

Met

Val

Ille

Thr

Ile

Cys

Ser

Gln

Arg

Leu

Thr

Thr

Ser

Leu

Phe

Glu

Asn

Asp

Thr

Thr

Thr

Gln

Glu

Ser

Pro

Thr

Leu

Ser

Asn

Arg

Gly

Arg

Arg

Cys

Trp

Ile

Asn

Gin

Leu

Ile 7T

Asn

Lys

Glu

Val

Ile

Rsp

val

Leu

Ala

Glu

Lys

Glu

Ala

Lys

Ala

Val

Met

L

Leu

Asn

Thr

Ser

Fhe
24

Val

AP/P/99/01432
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Gly

Pro

Tyr

Trp

Ile

Tyr

Thr

Asp

Asp

val

Arg

Phe

(2) INFORMATION FOR SEQ ID NO:25:

Asp

Glu

Cys

Lys

Lys

Rla

Gly

Thr

Met

Lys

val

Leu

Asn

Ile

Asn

Asp

Gln

Pro

Leu

Thr

Arg

Ile

Val

Gly

val

Thr

Pro

Ile

Pro

Leu

Thr

Asp

Glu

Gln

Phe

Thr
320

Met
335

Thr
350

Asn
365

Ile
380

Ile
395

Leu
410

Asn
425

Asn
440

Pro
455

Arg
470

Leu
485

Ile

His

Gln

Arg

Asn

Arg

Thr

Arg

Trp

Leu

Glu

Gly

AP001282

Ala

Thr

Leu

Ser

Met

Gly

Arg

Thr

Arg

Gly

Lys

Ala

Phe

Phe

Phe

Asp

Trp

Glu

AsSp

Glu

Ser

Ile

Arg

Xaa

(i) SEQUENCE CHARACTERISTICS:

CTA
Leu

GCA
Ala

GAC
Asp

GAA
Glu

(A) LENGTH:

(B) TYPE:

CTC
Leu
1

TTT
Phe

CAT
His

ccc
Pro
40

ART
Asn

Nucleic Acid

{C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear
(xi) SEQUENCE DESCRIPTION: SEQ

GAG GTAR CCT

Glu

TGT
Cys
15

AAT

Asn

RAC
Asn

TTT
Phe

val

GCA
ala

GTT
val

CCA
Pro

ARC
Asn
55

Pro

TCA
Ser

TGG
Trp
30

CAA
Gln

ATG
Met

GTG
val
S

GAT
AsSp

GCC
Ala

GAR
Glu

TGG
Trp

TGG
Trp

GCT
Ala

ACA
Thr

GTA
Val
45

ARA
Lys

AAA
Lys

ARA
Lys
20

CAT
His

GAA
Glu

RRT
Asn

Asn

Asn

Asn

Asn

Gln

Ile

Gly

Ile

Glu

Ala

Ala

Ser

1435 base pairs

Arg
325

Cys
340

Ser
355

Ile
370

Glu
385

Arg
400

Gly

Phe
430

Leu T

445

Pro
460

Val
475

Phe
490

Ser

Gly

Thr

Thr

val

Cys

Asn

Arg

Thr

Gly

Xaa
491

ID NO:25:

GAA
Glu

GCA
Ala

GCC
Ala

TTG
Leu

AAC
Asn
60

-141-

GCA
Ala

TAT
Tyr

TGT
cys
3s

GAA
Glu

ATG
Met

ACC
Thr
10

GAT
Asp

GTA
Val

AAT
Asn

GTA
val

Ser

Gly

Trp

Leu

Gly

Ser

Asp

Pro

Arg

Arg

Leu

ACC
Thr

TCA
Ser

ccC
Pro

GTG
val
50

GRA
Glu

Gly

Glu

Asn

Pro

Lys

Ser

Asp

Gly

Tyr

Ala

Gly

ACT
Thr

GAG
Glu
25

ACA
Thr

ACA
Thr

CAG
Gln

Gly

Phe

Cys

Ala

Asn

Gly

Gly

Lys

Lys

Ala

36

75

153

192

Asp
330

Phe
345

Thr
360

Arg
375

Met
390

Ile
405

Asn
420

Gly
435

vVal
450

Arg
465

Leu
480

AP/P/99/01432
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ATG
Met
55

ARG O

Lys

BAT
ksn

ATA
Ile

ACC
Thr

.
o

Leu
130

AAT
Asn

ATT
Ile

cec
Fro

ARG
Lys

CA
Thr
195

cea
Pro

GCA
hia

GAC
L ¥-%e]

GTA
Val

ARR

wV B

250

GAG
Glu
108

ATH

TTT
Phie

ACT
Thr

T GGG
g Gly

TCT
Zys
80

GAT
Asp

GTA
Val

CT GAC

[aN9]
= )
[

AMC
AsSn

TAT
Tyr

AGC
Ser
145

CAT

ARA
Lys

- QGTC

Val

GThA
Val
210

GARA
Glu

BTG
Met

GT ATA

lie

r Asp

GGA
Gly

ATA
Ile
120

ARA
Lys

TAT
Tyr

GCC
Ala

TAT
Tyr

GAT
Asp
185

AGC
Ser

TCA
Ser

GAC
Asp

ARA
Lys

AAT
Asn
250

CAT
His

ATA
Ile

ARA TT

Lys

CCA
Pro
95

GAR
Glu

AGA
Arg

CcTT
Leu

AGC
Arg

TGT
Cys
160

6T
Cys

AAG
Lys

ACA
Thr

ACT
Thy

ATH
Ile
228

RAC

Asn

TGT
Cys

RTA
Ile

ARG
Lys

GT&
Val
200

CAA
Gln

ST
Vali

ATE
Lie

ACH

Thy ?

GGAa
Gly
JEN

it

T TTA

Leu

CCA
Pro
85

ACT
Thr

AAT
Asn

TTT
Phe

ATA
Ile

AGT
Ser
150

GTh
Vai

GCT
Ala

© AAT

Asn

TGT
Cys

TTG
Leu
21%

TT AGA

Arg

GTA
val

cece
bro

GGC
Cly

TGG
Trp

cTC
Leu

ARAT
Asn

TGC
Cys

CAG
Glin
125

CcCA
Pro

TGT
Cys

TCC
Ser

GGT
Gly

GGA
Gly
190

ACA
Thyr

TTA
Leu

TCC
Ser

CAG
Gln

ARC
Asn
255

ACA
Arg

~142~

GAT
Asp

TGT
Cys

AGC
Ser
100

TCT
Ser

AAR
Lys

TTA
Leu

AAC
Asn

R |
T
(S 3]

TTT
Phe

ACA
Thr

CAT
His

AAT
Asn

[e{el vl
Ala
230

CTG
Leu

GCA
Ala

CAA
Glin

75

o
o

GAG
Glu

TTC
Phe

GAA
Glu

GGT AA

Gly
140

ACC T
Thr S

GAG
Clu

CCG
Ala

GGA
Gly

GGA
Gly
205

GGC
Gly

RAT
Asn

AAT
Asn

> AAT

Asn

AGC
Ser

AGA
Arg

ART
Asn
11%

TAT
Tyr

CCA
Pro

ATT
lle
180

cca
Pro

ATT
1le

AGT
Ser

cTC
Leu

GAA
Glu
245

ACA

Thr

TAT
Tyr

CT&
Leu

TTA
Leu
S0

ACG
Thr

Ile

GCa
Ala

GAT
Asp

GTC
Val

CTh
Leu

TGT
Cys

AAG
Lys

CTA
Leu
220

ACH
Thr

TCT
Ser

ATG
Met

GCA
Ala

270

309

344

ey

465

504

543

621

660

699

738

7717

816

AP/P/99 /01432
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ACA
Thr

ARC
Asn

ATA
Ile

GTC
Val

ACG
Thr
325

AAT
Asn

GGG
Gly

CCA
Pro

ATA
Ile

ATT
Ile
390

AGA
Arg

ACC
Thr

AGA
Arg

CCA
Pro

GTG
Val
455

TTC
Phe

GGA
Gly

ATT
Ile

GCT
Ala
300

TTT
Phe

cTC
Leu

TCA
Ser

TCA
Ser

TGC
Cys
365

GGA
Gly

AGA
Arg

GAT
AsSp

TTC
Phe

AGT
Ser
430

TTA

Leu

CAG
Gln

CTT
Leu

AAC
Asn
275

AGT
Ser

ATA
Ile

AAT
Asn

AGT
Ser

ACA
Thr
340

ART
Asn

AGA
Arg

AAA
Lys

TGT
Cys

GGT
Gly
405

AGA
Arg

GAA
Glu

GGA
Gly

AGA
Arg

GGG
Gly
470

ATA
Ile

GGA
Gly

RAR
Lys

CAA
Gln
315

TTT
Phe

CAA
Gln

ARC
Asn

ATA
Ile

GCA
Ala
380

TCA
Ser

GGT
Gly

cCT
Pro

TTA
Leu

GTA
val
445

GAAR
Glu

TTC
Phe

ATA
Ile

ACA
Thr
250

TTA
Leu

TCC
Ser

AAT
Asn

CTG
Leu

ACT
Thr
355

AGAR
Arg

ATG
Met

TCA
Ser

AAC
Asn

GGA
Gly
420

TAT
Tyr

GCA
Ala

AAA
Lys

TTG
Leu

GGA
Gly

AAA
Lys

AGA
Arg

TCaA
Ser

TGT
Cys
330

TTT
Phe

AAR
Lys

CAA
Gln

TAT
Tyr

AAT
Asn
39s

AAC
Asn

GGA
Gly

AAR
Lys

CCC
Pro

AGA
Arg
460

GGA
Gly

APGO1282

GAT
Asp

TGG
Trp

GAA
Glu
308

GGA
Gly

GGA
Gly

AAT
Asn

GGA
Gly

ATT
Ile
370

GCC
Ala

ATT
Ile

AAC
Asn

GGA
Gly

TAT
Tyr
435

ACC
Thr

GCA
Rla

GCA
Ala

ATRA AGA
Ile Arg
280

AAT GAC
Asn ASp

CAR TTT
Gln Phe

GGG GAC
Gly Asp
320

GGG GAA
Gly Glu

AGT ACT
Ser Thr
345

AAT GAC
Asn Asp

ATA AAC
Ile Asn

CCT CcCC
Pro Pro
385

ACA GGG
Thr Gly

ATG AGC
Met Ser
410

GAT ATG
Asp Met

AAA GTA
Lys Val

AGG GCA
Arg Ala
450

GTG GGA
Val Gly

TRA AGC
Xaa Ser
475

-143-

CAA
Gln

ACT
Thr
295

AAT
Asn

[o{e3.)
Pro

TTT
Phe

TGG
Trp

ACA
Thr
360

ATG
Met

ATC
Ile

CTA
Leu

ARG
Lys

AGG
Arg
425

GTA
val

AAG
Lys

ATA
Ile

TTC
Phe

GCA
Ala

TTG
Leu

ARG
Lys

GAA
Glu

TTC
Phe
335

AAT
Asn

ATC
Ile

TGG
Trp

AAA
Lys

ATA
Ile
400

ACC
Thr

GAC
Asp

AAA
Lys

AGA
Arg

GGA
Gly
465

TAG
Xaa
478

CAT
His

ARA
Lys

ACA
Thr
310

ATT
Ile

TAC
Tyr

AGT
Ser

ACA
Thr

CAG
Gln
375

GGG
Gly

TTA
Leu

ACC
Thr

AAT
Asn

ATT
1le
440

AGA
Arg

GCT
Ala

TGT
Cys
285

AAG
Lys

ATA
Ile

GCA
Ala

TGT
Cys

ACT
Thr
350

CTC
Leu

ARA
Lys

CAA
Gln

ACA
Thr

GAG
Glu
415

TGG
Trp

GAA
Glu

GTG
vVal

GTG
Val

A 1435

855

894

933

972

1011

1050

1089

1128

1167

1206

1245

1284

1323

1362

1401

AP/P/99/01432
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NFORMATION FOR ZEQ

12y 1
(i

ik

{A) LENGTH:

{B) TYPE: Aminc Ahcid

{D) TOPOLOGY: Linear

{xi) SEQUENCE DESCRIPTION:

Leuv Ciu Val Pro Va! Trp Lys

2

Ala ser Asp Ala Lys Ala Tyr
20

Ala Thr His Ala Cys Val Pro
3s

Glu Lew Glu Asn Val Thy CGlu
50

Met Val Glu Gln Met His Gly
65

Ser Leu Lys Pre Cys Val Lvs
8G

Asn ©ve Thr Asp Pro kesn Val
95

Gly Giy Glu Ile Lys hsn Cys
11¢

Arg Asp Arg Phe Gln Lvys (lu
12%

Val Ile Fro Leu Gly &sn aAsp
140

Cys Asn Thr Ser Val Iie Thr
158

Glu Pro lle Pro Ile His Tyr
170

Leu Lys Cys Lys Asp Lys Lys
18%

Asn Val Ser Thr Val Gin Oys
200

Ser Thr Gln Leu Leu Lewu Asn
218

Val lie Arg Ser Ala Asn Leu
230

Yal Gin Leu Asn Glu Ser val
24S

Agn Asn Thr Met Lys Ser {ie
260

Tyr Rla Thr Gly Asn Iie Ile
275

3 NO:26:
} SEQUENCE CHARACTERISTICS:
478 amino acids

SEQ

Glu

Asp

Thr

Asn

Asp

Leu

Thr

Ser

Tyr

Asn

Gln

Cys

Phe

Thr

Gly

: Thr

Thr

His

Gly

ID NO:26:

Ala Thr Thr

Ser

Asp

Phe

Ile

Thr

Asn

Phe

Ala

Thr

Ala

Ala

Asn

His

Ser

Asp

Met

Ile

Asp

~144~

10

Glu
25

Pro
40

Asn
5%

Ile
70

Pro
85

Ser
100

Asn
115

Leu
130

Ser
14%

Cys
16C

Pro
175

Gly
190

Gly
205

Leu
220

Asn
235

Asn
250

Met

Ser

Leu

Glu

Ile

Phe

Tyr

PFro

Ala

Thr

Ala

Ala

Cys

Pro

Arg

Thr

His

Pro

Leu

Cys

Arg

Thr

Tyr

Arg

Lys

Gly

Gly

Lys

Glu

Lys

Gly

Gln

Leu

Asn

Gln

Lys

Trp

Thr

Lys

Leu

Phe

Pro

Phe

Val

Glu Val
a5

Asn Asy

Asp

Thr

ile

Asn

Leu

Ser

Ala

Val

Asp

Iie

Pro

Ala

His

Cys

AP/P/99/0 1432
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Asn

Ile

Ser

Gly

Thr

Ile

Lys

Lys

Lys

Ala

Lys

Ser

Gly

Trp

Thr

Ile

Cys

Asn

Gly

val

Arg

val

Ser

Leu

Gly

Glu

Asn

Leu

Gly

Ser

Asn

Asp

val

Arg

Phe

Gly

Arg

Gly

Phe

Ser

Pro

Lys

Ser

Asn

Met

Lys

val

Leu

Thr
290

Glu
305

Rsp
320

Phe
335

Thr
350

cys
365

Ala
380

Asn
395

Met
410

Arg
425

Ile
440

val
455

Gly
470

APUG01282

Lys

Gln

Pro

Tyr

Gly

Arg

Met

Ile

Ser

Asp

Glu

Gln

Phe

Trp

Phe

Glu

Cys

Ser

Ile

Tyr

Thr

Lys

Asn

Pro

Arg

Leu

Asn Asp

Asn Lys T

Ile Ala

Asn Ser

Asn Asn

Arg Gln

Ala Pro

Gly Leu

Thr Thr

Trp Arg

Leu Gly

Glu Lys

Gly Ala

(2) INFORMATION FOR SEQ ID NO:27:
(i) SEQUENCE CHARACTERISTICS:

(xi) SEQUENCE DESCRIPTION: SEQ

CTaA
Leu

GCA
Ala

GAC
Asp

(A} LENGTH:

{B) TYPE:
(C) STRANDEDNESS: Single
(D) TOPOLOGY:

CcTC
Leu
1

TTT
Phe

CAT
His

cce
Pro
40

GAG
Glu

TGT
Cys
15

AAT
Asn

AAC
Asn

GTA
val

GCA
Ala

GTT
val

CCA
Pro

CcCT
Pro

TCA
Ser

TGG
Trp
30

CAA
Gln

Linear

GTG
val
s

GAT
Asp

GCC
Ala

GAA
Glu

TGG
Trp

GCT
Ala

ACA
Thr

GTA
val
45

1435 base pairs
Nucleic Acid

ARA GAA
Lys Glu

ARR GCA
Lys Ala
20

CAT GCC
His Ala

GAA TTG
Glu Leu

-145-

Thr
340

Thr
355

Ile
370

Pro
38s

Ile
400

Glu
415

Ser
430

Val
445

Arg
460

Xaa
475

GCA
Ala

TAT
Tyr

TGT
Cys
35

GAA
Glu

Leu

Ile

Leu

Gln

Leu

Thr

Glu

Ala

Ala

Ser

ID NO:27:

ACC
Thr
10

GAT
Asp

GTA
val

RAT
Asn

Lys

Val

Ser

Leu

Cly

Asn

Lys

Thr

Phe

Leu

Val

Phe

ACC
Thr

TCA
Ser

ccc
Pro

GTG
val
50

Lys

Phe

Phe

Phe

Asn

Gly

Arg

Arg

Tyr

Thr

Gly

Xaa
478

ACT
Thr

GAG
Glu
25

ACA
Thr

ACA
Thr

Ile

Asn

Asn

Asn

Asp

Trp

Gln

Asp

Pro

Lys

Arg

Ile

36

75

153

Ala
300

Gln
315

Cys
330

Ser
345

Thr
360

Gln
375

Ile
390

Gly
405

Gly
420

Tyr
435

Ala
450

Gly

AP/P/99/01432



Sorete

30

40

55

(3¢

ATG
Met

b

ARG

Lys

cr
Leu
130

AAT

Asn

aATT
Tle

cee
Pro

AAG
Lys

BCA
Thr
198

“eA

Pro

GOA
Ala

GAC
Asp

AET
hsn

CAT

Fis

Pro

TG
Cys

GAG
Glu
105

Cha
Thr

Phe

ACT
The

ACH
Thr

ATH
Ile
170

6T
Cys

ART
Asn
o k4

o ]

A ACA

Thr

TIT
Phe

GGG
Gly

TGT
Cys
80

ACT
Thr

GGG
Gly

AAC
Asn

T TAT

Tyr

AGC
Ser
145

CAG
Gln

ARKA
Lys

ere
Val

GTA
val
210

GAA
Clu

GCT
Aja

ATG
Met

ARC
Asn
55

GAT
Asp

GTA
Val

GAC
Asp

GGA
Gly

ATA
Ile
120

AAR
Lys

TAT
Tyr

GCC
Ala

TAT
Tyr

GAT
Asp
185

AGC
Ser

TCR
Ser

GAT
Asp

ARAR
Lys

AAT
Asn
250

ATG
Met

ATh &

Ile

ARA

Lys

CCa
Pro

H
GAA
Glu

AGA
Arg

cTT
Leu

AGG
Arg

TGT
Cys
160

TCT
Cys

ARG
Lys

ACA
Thy

ACT
Thr

ATA

Ile
228
AAC
Asn

TGT
Cys

W
L

i

yos a3

T

s

CTa O

Val
200

Chk
Gln

< 63
o o
Ll

AT

ile

ACH
Thy

el
AT

Ser

AAT

TTA
Leu

cCa
Pro
85

ACT
Thr

AAT
Asn

TTT
Phe

ATH
Ile

AGT
Ser
150

GTA
Val

GCT
Ala

AAT
Asn

TGT
Cys

TTG
Leu
215

AGA
Arg

GTA
Val

ccc
Pro

ARC
Asn

o
TGG
Trp

cre
Leu

ART
Asn

TGC

CAG
Gln
125

CCA
bPro

TGT
Cys

TCC
Ser

GGT
Gly

GGA
Gly
190

ACA
Thr

TTA
Leu

TCC
Ser

CAG
Gln

AAC
Asn
255

=146~

ATG
Met

GART
F\Sl)

TGT
Cys

AGC
Ser
100

TCT
Ser

ARA
Lys

TTA

Leu

AANC
Ren

T™rT
Phe
165

TTT
Phe

ACA
Thr

CAT
His

AAT
Asn

cee
Ala
230

e

Leu

RRC
Asn

GGA
Gly
205
GGC
Gly

AAT
Asn

ARAT
Asn

AMT
Aon

GAR
Glu

AGC

. Ser

ACG
Thr

AGA
Arg

> AART

Asn
115

A TAT

Tyr

AAT
Asn

TCA

© Ser

CCA

ATT
Ile
180

CCA
Pro

ATT
Ile

AGT
Ser

CTC
Leu

GAA
Clu
245

ACA
Thr

CAG
Gin

CTA
Leu

TTA
Leu
1]

ACG
Thr

RTC
Ile

GCA
Rla

GAT
Asp

GTC

ATT
Ile

CTA
Leu

TGT
Cys

ARG
Lys

CTA
Leu
220

ACH
Thr

TCT
Ser

ATG
Met

192

231

270

309

kX3!

kRN

426

465

504

582

660

699

738

777

AP/P/99/01432
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ARA
Lys
260

ACA
Thr

RAC
Asn

ATA
Ile

GTC
val

ACG
Thr
325

ART
Asn

GGG
Gly

CCA
Pro

ATA
Ile

ATT
Ile
390

AGA
Arg

ACC
Thr

AGA
Arg

CCA
Pro

GTG
val
455

AGT
Ser

GGA
Gly

ATT
Ile

GCT
Ala
300

TTT
Phe

cTC
Leu

TCA
Ser

TCA
Ser

TGC
Cys
365

GGA
Gly

AGA
Arg

GAT
Asp

TTC
Phe

AGT
Ser
430

TTA
Leu

CAG
Gln

ATA
Ile

AAC
Asn
275

AGT
Ser

ATA
Ile

AAT
Asn

AGT
Ser

ACA
Thr
340

AAT
Asn

AGA
Arg

ARM
Lys

TGT
Cys

GGT
Gly
405

AGA
Arg

GAA
Glu

GGA
Gly

AGA
Arg

CAT
His

ATA
Ile

GGA
Gly

ARA
Lys

CAR
Gln
315

TTT
Phe

CRA
Gln

AAC
Asn

ATA
Ile

GCA
Ala
380

TCA
Ser

GGT
Gly

cCcT
Pro

TTA
Leu

GTA
val
445

GAR
Glu

ATA
Ile

ATA
Ile

ACA
Thr
290

TTA
Leu

TCC
Ser

RAT
Asn

CTG
Leu

ACT
Thr
355

AGA
Arg

ATG
Met

TCA
Ser

RAC
Asn

GGA
Gly
420

TAT
Tyr

GCA
ARla

ARA
Lys

APU01282

GGA
Gly
265

GGA
Gly

AAR
Lys

AGA
Arg

TCA
Ser

TGT
Cys
330

TTT
Phe

ARA
Lys

CAA
Gln

TAT
Tyr

AAT
Asn
395

AAC
Asn

GGA
Gly

ARAA
Lys

cce
Pro

AGA
Arg
460

cca
Pro

GAT
Asp

TGG
Trp

GAA
Glu
305

GGA
Gly

GGA
Gly

AAT
Asn

GGA
Gly

ATT
Ile
370

GCC
Ala

ATT
Ile

AAC
Asn

GGA
Gly

TAT
Tyr
435

ACC
Thr

GCA
Ala

GGC
Gly

ATA
Ile
280

AAT
Asn

CAR
Gln

GGG
Gly

GGG
Gly

AGT
Ser
3458

AAT

Asn

ATA
Ile

CCT
Pro

ACA
Thr

ATG
Met
410

GAT
Asp

AAA
Lys

AGG
Arg

GTG
val

AGA
Arg

AGA
Arg

GAC
Asp

TTT
Phe

GAC
Asp
320

GAA
Glu

ACT
Thr

GAC
Asp

AAC
Asn

cce
Pro
388

GGG
Gly

AGC
Ser

ATG
Met

GTA
val

GCA
Ala
450

GGA
Gly

-147-

GCA
Ala

CAA
Gin

ACT
Thr
295

AAT
Asn

CCA
Pro

TTT
Phe

TGG
Trp

ACA
Thr
360

ATG
Met

ATC
Ile

CTA
Leu

ARG
Lys

AGG
Arg
425

GTA

Val

AAG
Lys

ATA
Ile

TTT
Phe
270

GCA
Ala

G
Leu

ARG
Lys

GAA
Glu

TTC
Phe
335

AAT
Asn

ATC
Ile

TGG
Trp

AAA
Lys

ATA
Ile
400

ACC
Thr

GAC
Asp

AAA
Lys

AGA
Arg

GGA
Gly
465

TAT
Tyr

CAT
His

AAA
Lys

ACA
Thr
310

ATT
Ile

TAC
Tyr

AGT
Ser

ACA
Thr

CAG
Gln
375

GGG
Gly

TTA
Leu

ACC
Thr

AAT
Asn

ATT
Ile
440

AGA
Arg

GCT
Ala

GCA
Ala

TGT
Cys
285

AAG
Lys

ATA
lle

GCA
Ala

TGT
Cys

ACT
Thr
350

CTC
Leu

RAA
Lys

CAA
Gln

ACA
Thr

GAG
Glu
415

TGG
Trp

GAA
Glu

GTG
Val

GTG
Val

816

855

894

933

972

1011

1050

1089

1128

1167

1206

1245

1284

1323

1362

1401

AP/P/99/01432
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TTC CIT GGG TTC TTG GGA SCA TAA AGC TTC TAG A

Phe Leu Gly Phe Leu Giy Ala Xaa Ser Phe Xaa

2
{

Seyr

Agsn

Gly

Val

Tys

wLBY

Asn

470

INFORMATION FOR SEQ
i) SEQUENCE CHARACTE

{h) LENGTH:

478 @&

{B) TYPE: Aminc Acid
Linsar
{x1) SEQUENCE DESCRIPTION:

(D)

Glu

Ser

Wys

Gly

Asp

ile

Gin

hsn

Val

Thr

Glu

Arg

Fro

lle

Cys

Ser

Arg

Leu

Pro val Trp i

Ala

Ala

Asn

Gln

Pro

Asp

lie

Phe

Leu

Ser

Pro

n Leu

Ser

TOPOLOGY :

Met
6%

Cys
80

Pro
95

Lys
110

Val
200

Leu
215

Ala
230

Glu
245

Lys
260

Asr

Lys I

Cln ¢

Bgn

‘
e

Fro

&
P
s

Lys

o
-

Ciu

i hsp

Thr

47%

478

SEQ ID NO:28:

Glu

© Asp

Thr

AsSn

* Asp

Leu

Ser

Tyr

Asn

Gln

Phe

Thr

s Gly

Leu

Vil

Thr

Thr

His

Ala Thr Thr Thr

Ser

Asp

Phe

lle

Thr

Asn

Phe

Ala

Thr

Ala

Ala

Asn

His

Ser

Asp

Met

Ile

~-148-

10

Glu
25

Pro
40

Asn
55

Ile
70

Pro
85

Ser
100

Asn
115

Leu
130

Ser
145

Cys
160

Pro
175

Gly
190

Gly
205

Leu
220

265

Ala His

Asn Pro

Met Trp

Ser Leu

Leu Cys

Glu Arg

Ile Thr

Phe Tyr

Tyr Arg

Pro Lys

Ala Gly

Thr Gly

Ile Lys

Ala Glu

Ala Lys

Cys Thr

Pro Gly

1435

Leu

Asn

Gln

Lys

Trp

val

Thr

Thr

Lys

Leu

Val

Phe

Pro

Pro

Glu

Asn

Arg

Arg

Phe

Val

Glu

Asn

Asn

Leu

Ile

Ser

Ala

Asp

Ile

Pro #

Ala

Va i

4%

Ag
&

Girn
7%

AP/P/99 /01432
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AP 01282

Tyr Ala Thr Gly Asn Ile lle
275

Asn Ile Ser Gly Thr Lys Tvp
290

Ile Lys Leu Arg Glu Gln Phe
305

Ser Ser Gly Gly Asp Pro Glu
320

Gly Gly Glu Phe Phe Tyr Cys
335

Thr Trp Asn Ser Thr Gly Ser
350

Ile Thr Leu Pro Cys Arg lle
365

Lys Ile Gly Lys Ala Met Tyr
380

Arg Cys Ser Ser Asn Ile Thr
395

Gly Asn Asn Asn Met Ser Lys
410

Gly Gly Asp Met Arg Asp Asn
425

Lys Val Val Lys Ile Glu Pro
440

Lys Arg ARrg Val Val Gln Arg
455

Ala vVal Phe Leu Gly Phe Leu
470

(2) INFORMATION FOR SEQ ID NO:29:

Gly

Asn

Asn

Ile

Asn

Asn

Arg

Ala

Gly

Thr

Trp

Leu

Glu

Gly

(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH:
(B) TYPE: Amino Acid
{D) TOPOLOGY: Linear

(xi) SEQUENCE DESCRIPTION:

Met Arg Val Lys Gly Ile Arg
1 5

Gly Thr Met Leu Leu Gly Leu
20

Leu Trp Val Thr val Tyr Tyr
35

Thr Thr Leu Phe Cys Ala Ser
50 55

His Asn Val Trp Ala Thr His
65 70

Asp Iie Arg

280

Asp Thr Leu

Lys

Ser

Asn

Gln

Pro

Leu

Thr

Arg

Gly

Lys

Ala

511 amino acids

295

Thr
310

Thr
325
Thr
340

Thr
355

Ile
370

Pro
385

Ile
400

Glu
415

Ser
430

val
445

Arg
460

Xaa
475

Ile

Leu

Gln

Lys

Ile

Ile

Leu

Thr

Glu

Ala

Ala

Ser

SEQ ID NO:29:

Arg

Leu

Asn

Met
25

Gly val

40

Asp Ala

Ala Cys

-149~

Tyr
10

Ile
Pro

Lys

val

Gln

Cys

val

Ala

Pro
75

Gln

val

Ser

Leu

Gly

Asn

Lys

Thr

Phe

Leu

Pro

val

Phe

His
Ser
Trp
Tyr

60

Thr

Ala

Lys

Phe

Phe

Phe

Asn

Met

Gly

Arg

Arg

Tyr

Thr

Gly

Xaa
478

Trp
Ala
Lys
45

Asp

Iie

Asn

Asn

Asn

Asp

Pro

Trp
Thr
30

Glu

Thr

Pro

Cys
285

Ala
300

Gln
315

cys
330

Ser
345

Thr
360

Gln
378

Ile
390

Gly
405

Gly
Tyr
435

Ala
450

Gly
465

Gly
15

Glu
Ala

Glu

Asn

Arg

Lys

Thr

Ala

Pro
80

AP/P/ 99701439
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65

Clu

T RAEn

Ser

)

L
[l ]

Agn

Pro
Glu
Ile
290
Thx
Ser
Lys

Gly

W
~
<

Phe

Asn

Lye

Val

Met

Leu

115

Thr

Ser
195

Pra

The

Arg

Glu
355

Glu

Val

100

Lys

Asp

Ser

Phe

Leu

180

Lys

Phe

Cys

val

val

His

Lys

Lys

Ala

340

Gln

Pro

Cys

Trp

Ile
420

Leyu A

Lys

Agrn
16%

Leu

Glu

Asn

Rsn
405

ol

e L1
o

The

350

R

et

Metc

3 RAsSn

135

Giu

y Phr

Lys

Leu

Val

Sin

Lys
120
Thr
Gly
Thr
Leu
Ser
200
Glu
Lys
Ser
Leu
Glu
280
Ser

Ile

Gly

hAsp T

iys
360

Met

s Pro

- Thr

Thy

Glu
105

AsSp
185%
Cys
Pro
Cys

Thre

Leu
265

His

Thr

Leu

Cly

Asn
4925

Ile

Ile

1746

lle

Val

250

Leu

Phe

Gln

Ile

Ile

330

Leu

Ile

Ser

Phe

Ser

410

Met

Asn

lie

Pro

Pro

s

i
wom
ey

Gin

Asn

ASnH

Trp

Phe
Ile
Leu
Asn

140

Gly

Ser

Gly

" ASp

Asn
300
Pro

Gln

Gin

Asn
380
Soer

Asn

Gln

Met

Lys

lle

Val
205

e His

Lys
Thr
Ser
Asn
285
Cys
Gly

Ala

Ile

> Asn

365

Cys

Asn

110

Val

Thr Leu

Ser Th

Glu

Met

Thy hsp
Mest, Lye
1AL

Gin Lvs

175

AsD Rsn Asp
190
Ile Thr Gln
Tyr
Phe &e:
His tle
Leu Als Slu
270
Ala Lysz Thr
Thr Rry Pro
Arg Alm Phe
3240
His Cyz lle
33z
Val Ser Lys
350
Pro Ser Ser
Gly CGiy Giu
Trp Asn
Ile Thy Ley
41s
val Gly Lys
430

AP/P/99/0 1432
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Ala Met Tyr Ala Pro Pro Ile Glu Gly Gln Ile Arg Cys Ser Ser Asn
435 440 445
Ile Thr Gly Leu Leu Leu Thr Arg Asp Gly Gly Glu Asp Thr Asp Thr
450 455 450
Asn Asp Thr Glu Ile Phe Arg Pro Gly Gly Gly Asp M¥et Arg Asp Asn
465 470 475 480
Trp Arg Ser Glu Leu Tyr Lys Tyr Lys Val Val Thr Ile Glu Pro Leu
485 490 495
Gly Val Ala Pro Thr Lys Ala Lys Arg Arg Val Val Gin Arg Glu
500 505 510
(2) INFORMATION FOR SEQ ID NO:30
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 2800 base pairs
(B) TYPE: Nucleic Acic
(C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:30:
TTCGAGCTCG CCCGACATTG ATTATTGACT AGAGTCGATC GACAGCTGTG 50
GAATGTGTGT CAGTTAGGGT GTGGAAAGTC CCCAGGCTCC CCAGCAGGCA 100
GARGTATGCA AAGCATGCAT CTCAATTAGT CAGCRACCAG GTGTGGAAAG 150
TCCCCAGGCT CCCCAGCAGG CAGAAGTATG CAAAGCATGC ATCTCAATTA 200
GTCAGCAACC ATAGTCCCGC CCCTAACTCC GCCCATCCCG CCCCTAACTC 250
CGCCCAGTTC CGCCCATTCT CCGCCCCATG GCTGACTAAT TTTTTTTATT 300
TATGCAGAGG CCGAGGCCGC CTCGGCCTCT GAGCTATTCC AGAAGTAGTG 350
AGGAGGCTTT TTTGGAGGCC TAGGCTTTTG CAAAAAGCTA GCTTATCCGG 400
CCGGGAACGG TGCATTGGAA CGCGGATTCC CCGTGCCAAG AGTCAGGTAR 450
GTACCGCCTA TAGAGTCTAT AGGCCCACCC CCTTGGCTTC GTTAGAACGC 500
GGCTACAATT AATACATAAC CTTTTGGATC GATCCTACTG ACACTGACAT 550
CCACTTTTTC TTTTTCTCCA CAGGTGTCCA CTCCCAGGTC CAACTGCACC 600
TCGGTTCGCG AARGCTAGCTT GGGCTGCATC GATTGAATTC CACTGCCTTC 650
CACCAAGCTC TGCAGGATCC CAGAGTCAGG GG TCT GTA TCT TCC TGC 697
Ser Val Ser Ser Cys
1 5
TGG TGG CTC CAG TTC AGG AAC AGT AARA CCC TGC TCC GAA TAT 739
Trp Trp Leu Gln Phe Arg Asn Ser Lys Pro Cys Ser Glu Tyr
10 15
TGC CTC TCA CAT CTC GTC AAT CTC CGC GAG GAC TGG GGA CCC 781

Cys Leu Ser His Leu Val Asn Leu Arg Glu Asp Trp Gly Pro
20 25 30

-151~-

32

AP/P/99/0146
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65

CAT
Bis

TG
Leu
160

ATG

Ket

ChA
Cln

B Gy
&

Ty

GCC
Ala

GAA
Glu

GTA
Val
175
AGC

Ser

TTA
Leu

" ACC
Thr

AT ARG

Lvs

cCT
Pro

%0
ACT

Thr

GTS
Val

0
[ U w1

GAA
Glu

GGC

TCT
Ser

CTT
Leu

GAA
Glu

TAT
Tyr
135

GTA
val

GTG
Val

CAG
Gln

AAG
Lys

TGC

n Cys

20%

GGA
Gly

. AAT

Asn

CTT
Leu

Che
Gin

GGT
Gly

GCC

Ala

CTC
Leu

80

CTC
Leu

CCG
Pro

GCA
Ala
120

ARG
Lvs

cce
Pro
150

ACH
Thr

ATGC
Met

CCA
Pro

ACT
Thr

AAA
Lys
220

ATC
Ile

TTT
Phe

ARG

Lys
95

AR
Asn

ACH
Thr

ACTH
Thr

AFvo1282

RTG

Mat

3 g
oo

[ )

Loy

CChA
Arg

© TGT

Cys
55

GGG
Gly

GTC
Val

GCC
Ala

GAC
Asp
110

- ACT

Thr
12%

AG GCA

Ala

ccc
Pro

TTT
Phe

GAG GAT
]

T ACH

D AABA
s Lys

250

Asp

AAA
Lys
198

AGG
Rrg

GAG

t Glu

AGC
Ser

CTT
Leu

CCA
Pro

GTG
Val

GCC
Ala
70

CGC
Arg

GAC
Asp

CAG
Gln

CTA
Leu

CAT
His
140

ARA
Lys

AMC
Asn

ATA
Ile

TTA
Leu

AAT
Asn
210

GGA
Gly

ATA
Ile

ECT ACC
Thr Thr

GTG CGT
Val Arg

GTG ATT
Val Ile

GGC ARA
Gly Lys

85

CCC AAT
Pro Asn
100

CTG CTC
Leu Leu

TTT TGT
Phe Cys

AAT GTT
Asn Val

CCA CAA
Pro Gln
155

ATG TGG
Met Trp
170

ATC AGCT
Ile Ser

RCC CCA
Thr Pro

ARAT ACT
Asn Thr

GGA GAG
Gly Glu
225

ARA GAT
Lys Asp
240

GTA GTA
Val val

CCcG AT
Pro 1

45

TCC
Ser

TTG
Leu

TAT
Tyr

CGA
Arg

SAG
Glu

ANBA

TTA
Leu
185

cTC
Leu

AAT
Asn

ATA
Ile

AAG
lys

CCA
Pro
255

GGT
Gly
60

TTT
Phe

GCcC
Rla

TTT
Phe

TCA
Ser
130

GCC AC

Ala

CTG
Leu

ATA
Ille

(o y
Fro

GRT

X

k]
+

AP/P/ 99 /01432
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AAT
Asn

ACC
Thr

CCA
Pro

CTC
Leu
300

cCa
Pro

GTA
Val

ARA
Lys

AAA
Lys

TGT
Ccys
370

GGA
Gly

GAT
Asp

AAT
Asn

TTT
Phe

GAC
Asp
440

TTT
Phe

AAT
Asn

AAT
Asn

TCA
Ser

ATT
Ile

AAG
Lys

AAT
Asn
315

GTA
Val

GAG
Glu

ACC
Thr

ATG
Met

cca
Pro
385

ATA
Ile

ACC
Thr

GAG
Glu

CCR
Pro

TTC
Phe
455

GAT
Asp

AGT
Ser
260

GTC
val

cce
Pro

TGT
Cys

GTC
val

TCA
Ser
330

GTA
val

ATA
Ile

AGA
Arg

GGG
Gly

AGA
Arg
400

ACT
Thr

ARC
Asn

GAA
Glu

TGC
Cys

GCA
Ala
470

AAT
Asn

ATT
Ile
275

ATA
Ile

RAAT
Asn

AGC
Ser

ACT
Thr

GTC
val
345

ATA
Ile

cce
Pro

ARA
Lys

CGA
Arg

TTA
Leu
415

ARA
Lys
430

ATT
Ile

TGT
Cys

CAA
Gln

ARCT
Thr

ACA
Thr

CAT
His
290

GAT
Asp

ACA
Thr

CAA
Gln

CTT
Leu

GTA
Val
360

AAC

Asn

GCA
Ala

GCA
Ala

CAA
Gln

ACA
Thr

GTA
val

AAT
Asn

CTG
Leu

ACT
Thr

CaA
Gln

TAT
Tyr

AAT
Asn
305

GTA
Val

CTG
Leu

AGA
Arg

CAG
Gln

ARC
Asn
375

TTT
Phe

CAT
His

CAG
Gln

ATA
Ile

ATG
Met
445

TCA
Ser

TTT
Phe

AGT
Ser

GCC
Ala

TGT
Cys

ARG
Lys

CAA
Gln
320

CTG
Leu

TCT
Ser

CTG
Leu

AAT
Asn

TAT
Tyr
390

TGT
cys

ATA
Ile

GTT
val

CAC
His

ACA
Thr
460

AAT
Asn

TAT
Tyr
265

TGT
Cys

GCC
la

TTC
Phe

TGT
Cys

TTA
Leu
335

GAA
Glu

AAC
Asn

ACA
Thr

GCA
Ala

AAC
Asn
405

GCT
Ala

TTT
Phe

ACT
Thr

CCA
Pro

AGT
Ser
475

AGG
Arg

CCA
Pro
280

CCG
Pro

AAT
Asn

ACHA
Thr

AAT
Asn

AART
Asn
350

GAA
Glu

AGA
Arg

ACA
Thr

ATT
Ile

AAA
Lys
420

ARAT
Asn
435

TTT
Phe

CTG
Leu

ACT
Thr

TTG ATA
Leu lile

AAG ACA
Lys Thr

GCT GGT
Ala Gly
295

GGA ACA
Gly Thr
310

CAT GGA
His Gly

GGC AGT
Gly Ser

TTC ACG
Phe Thr

TCT GTA
Ser val
365

ACA AGT
Thr Ser
380

GGA GAT
Gly Asp

AGT AGA
Ser Arg

AAA TTA
Lys Leu

CAC TCC
His Ser

AAT TGT
Asn Cys
450

TTT AART
Phie Asn

TGG GAT
Trp Asp

-153-~

AGT
Ser

TCC
Ser

TTT
Phe

GGA
Gly

ATT
Ile
32%

CTA
Leu

GAC
Asp

ATA
Ile

ATA
Ile

GTA
Val
395

GCA
Ala

AGA
Arg

TCA
Ser

GGA
Gly

AGT
Ser
465

GAT
Asp

TGT
Cys
270

TTT

Phe

GCG
Ala

CCA
Pro

AGG
Rrg

GCA
ARla
340

AAT
Asn

ATT
Ile

cCcT
Pro

ATA
Ile

GGA
Gly
410

GAA
Glu

GGA
Gly

GGG
Gly

ACT
Thr

ACT
Thr
480

AAC
Asn

GAG
Glu
285

ATT

Ile

TGT
Cys

cca
Pro

GGA

TGG
Trp

AAA
Lys
425

GGG
Gly

GAR
Glu

TGG
Trp

AAA
lys

1495

1537

1579

1621

1663

1705

1747

178%

1831

1873

1915

1957

1999

2041

2083

2125

32

¢
N

AP/P/99/014%
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1G

1%

40

45

1§y
5]

60

85

AT GAC ACG
ssn Asp Thr
540

GA GGR RAT
ly Gly &sn

AT ARR OTA
r Lys val

TAGGCAARRGA
AGCTATGYITC
AGCTTTARTG
COGTGTATGA
CTTGTTTATT
ATTTCACARA
ABRACTCATCA
AGCACCATGG

{Z) INFORMA
(1)

{all

Ser Vali Ser

se8r Giu Tyr

GGC ACT AAT
Gly Thr Asrn

485

AAA CAR ATT
Lys Gln Ile

500

4

. AAT GAC ACA ATC
Asn Asp Thr lle

S0

#TA AART ATG TGG CAG
Iie Asn Mer Trp Gln

505

G TAT GCC CUT (CC ATC AAA GGA CAA

Tyr Ala Pro Fro Ile Lys Gly Gln

ATT ACA GG

lle Thr Glv

520

CTA TTA ACA AGA

Leu Leu Thr Arg

AGC AAG ART &AC ACT GAG ATT TTC
Ser Lys Asn ksn Thr ©

545

ATG AAG GAU AAT TGG A

Met Lys Asp asn Trp A

555

5

lu Iile Phe

GA RGT GAA
rq Ser Glu
60

ATA ARA RTT GiRE CCA TTA GGA GTA
Ile Lys Ile Glu Pro Leu Gly val

570

GCAAGAGTGGT
CTTGGGTTCT
CGGTARGTTTA
ARTCTRAACRA
GCAGCTTATA
TAAAGCATTT
ATGTATCTTA

CCTGAAATAA

SUAGRGAGAR

TGGGAGCAGC

TCACAGTTAA

TCCCRCCTGC

ATGUTTACAA

TTTTCACTGC

TCATGTCTGG

CCTCTGARRG

TION FOR SEQ ID NO:31
SEQUENCE CHARACTERISTICS:

(A) LENGT

(B) TYPE:

(D) TOPOLOGY:

H: %79 amin
Emino Acid
Linear

SEQUENCE DESCRIPTION:

57%

AAAMNGAGCAG

AGGAAGCACT

ATTCCTARCG

AGARAGCTTAG

ATAARACCAAT

ATTCTAGTTG

ATCGGGAATT

A

O aclds

ACC CTC

Thr Leu

D00
X
[SAN G S |

Nl

GAA CGTA
Glu val

1]

3
<

(SIS

ATT AGA TGT
Ile Arg Cys

GAT GGT GGT
Ahsp Gly Gly

535

AGA CCT GGA
Arg Prc Gly
550

TTA TAT
Leu Tyr

LEc :2
Lo AR
v s

GCh CCC
Ala Pro

[
NS
00

TGACACTAGG

ATGGGCGATA

CACTCAGGCA

AACCGAGGAA

AGCATCACAA

TCCTTTGTCC

AATTCGGCGC

SEQ ID NO:31:

Ser Cys Trp Trp Leu Gln Phe Arg Asn Ser Lys

Cys Leu Ser :

20

Leu V

Pro Cvs Asp Lys Leu Gin Ary Glu A

s

20

10

al Asn Leu
25

rg Pro Thr

Arg Glu 2

<
-
-

Thr Pro ile
45

%
-3

p Trp
G

Ile

Hepr

AP/P/998/0 1432
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65

Tyr

Ala

His

RAla

Leu

Ala

Thr

145

Glu

Gln

Cys

Arg

Gly

225

Lys

Gly

Ser

Ile

Asn

305

Cys

Gly

Asp

Asp

Pro
385

Pro
Ala
Gly
Asp
Leu
Ser
130
His
Asn
Met
val
Asn
210
Glu
Leu
Asn
val
His
290
Lys
Thr
Ser
Asn
Cys

370

Gly

Arg
val
Pro
Glu
115
Asp
Ala
val
His
Lys
195
Asn
Ile
Lys
Asn
Ile
275
Tyr
Phe
His
Leu
Ala
3585

Met

Lys

Gly

Leu

Arg

Asn

100

val

Ala

Cys

Thr

Glu

180

Leu

Thr

Lys

Asp

Ser

260

Thr

cys

Asn

Gly

Ala

340

Lys

Arg

Ala

Leu
Gly
Gly

85
Arg
Pro
Lys
val
Glu
165
Asp
Thr
Asn
Asn
Met
245
Asn
Gln
Ala
Gly
Ile

325

Glu

Pro

Phe

Phe

Ala

70

Lys

Phe

Val

Ala

Pro

150

Asn

Ile

Pro

Thr

Cys

230

Ser

Thr

Ala

Pro

Thr

310

Arg

Lys

Ile

Asn

Tyr
390

Cys
55

Val

Tyr

Arg

Trp

Tyr

135

Thr

Phe

Leu
Asn
215
Ser
Leu
Thr
Cys
Rla
295
Gly
Pro
Glu
Ile
Asn

375

Ala

Val
Ile
Ala
Gly
Lys
120
Lys
Asp
Asn
Ser
Cys
200
Ser
Phe
Phe
Ser
Pro
280
Gly
Pro
val
val
val
360

Asn

Thr

val

Leu

Leu

Pro
Met
Leu
185
val
Thr
Asn
Tyr
Tyr
265
Lys
Phe
Cys
val
val
345
Gln

Thr

Gly

Arg

Phe

Ala

90

Asp

Ala

Glu

Lys

Trp

170

Trp

Thr

Tyr

Ile

Lys

250

Arg

Thr

Ala

Pro

Ser

330

Leu

Leu

Arg

Asp

-155-

Ser

Val

75

Asp

Leu

Asn

Ala

Pro
155

Gly

Thr

235

Leu

Leu

Ser

Ile

Asn

315

Thr

Arg

Asn

Thr

Val
395

Gly

60
val
Ala
Pro
Thr
His
140

Gln

Lys
220
Thr
Asb
Ile
Phe
Leu
300
val
Cln
Ser
Glu
Ser

380

Ile

Met

Ile

Ser

¥ Asn

Ser
Cys
205
Ile
Ser
Val
Ser
Glu
285
Lys
Ser
Leu
Glu
Ser
368

Ile

Gly

Gly

val

Leu

Leu

110

Leu

y Val

Ile

Met

Leu

190

Thr

cys

270

Pro

Cys

Thr

Leu

Asn

350

val

Pro

Asp

Gly
Gly
Lys

95
Asp
Phe
Trp
Lys
Val
175
Lys
Asp
Glu
Lys
Pro
255
Asn
Ile
Asn
val
Leu
335
Phe
Ile

Met

Ile

Thr
Leu

80
Met
Gln
cys
Ala
Leu
160
Glu
Pro
Leu
Gly
Asp
240
Ile
Thr
Pro
Asp
Gln
320
Asn
Thr
Ile

Gly

Arg
400

AP/P/00/01432
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Azg Ala His Cys Asn iz Ser Arg Ala Gly Trp Asn Thr Thr

408 410

Giln Iie Ala Lys Lys Leu kry Glu Lys Phe Glu Asn Lys
420 425

Phe Ren His Ser Ser Glv Gly Asp Pro Glu Ile Val Met H:
438 440 445

asn Cye Gly Gly Glu
4

460

Ser Thr Trp Asn Asp Aia Ciu Leu Phe Asn Ser Thr
463 4710 475

Ly¥s Trp Ser Lys Gly Thr Asn Glu Asn Asp Thr Ile Thr Leu
485 490

Arg lle lys Gln Azn Met Trp Gln Glu Val Gly Lys
500 505 310

T¥r Ala Pro Pro Ile Lys G.y Gln Ile Arg Cys Glu Ser Asn
215 520 525

Giy Leu Leu Leu Thr

Asn Asp Thr Ser Lys
530

540

Thr Glv ile Phe Arg Pro Gly Gly Gly Asn Met Lys Asp Asn
545 550 555

fer Glu Leu Tyr Lys Tyr iva val Ile Lys Ile Glu Pro Leu
565 570

iz Pro Ile

{Z) INFORMATION FOR SEQ 10 NO:32:
{i} SEQUENCE CHARACTERISTICS:
{A) LENGTH: 1321 base pairs
{B) TYPE: Nucleic Acid
{€) STRANDEDNESS: Single
(D) TOPOLOGY: Linear
{x.1: SEQUENCE DESCRIPTION: SEQ ID NO:32:

ATGGGGGGEA CTGCCGCCAT CTTGGAGECC GTGATTTTGT TTGTCGTCAT
AGTGGGCUTC CATGGGGTCC GUGGUARATA TGCCTTGGCG GATGCCTCTC
TCAAGATIGC CGACCCCRAT CGATTTCGCG GCARAGACCT TCCGGTCCTG
GACCAGCTGC TCGAG GTA CCT QTG TGG AAA GAA GCA ACC ACC
vil Pro val Trp Lgs Glu Ala Thr Thr

ACT CTAE TTT TGT GCA TCA GaT GCT AAA GCA TAT GAT ACA GAGC
Thr Leu Phe Cys &la Ser #sp Ala Lys Ala Tyr Asp Thr Glu

10 15 20
GT&H CAT ART GTT TGG GCT ACA CAT GCC TGT GTA CCC ACA GAC
Vzl His Asn val Trp Ala Thr His Ala Cys Val Pro Thr Asp
25 :

35

~156-

Cys Asn Ser Thr Pro Leu

Asn asn

AP/P/99 /01432
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cce
Pro

TTT
Phe

GAT
Asp

ARA
Lys
80

AAA
Lys

GAG
Glu

AGT
Ser

ARA
Lys

AGG
Arg
150

CCA
Pro

cce
Pro

AAT
Asn
220

AAT
Asn

ARC
Asn

AAC
Asn

ATA
Ile

TTA
Leu

ART
Asn
95

AGA
Arg

ATA
Ile

CTT
Leu

TTG
Leu

ARG

Lys
165

GCT
Ala

GGA
Gly

CAT
His

GGC
Gly

TTC
Phe
235

cCA
Pro
40

ATG
Met

ATC
Ile

ACC
Thr

GCT
Ala

GGA
Gly
110

AGA
Arg

GAT
Asp

ATA
Ile
GTG
val
GGT
Gly
180
ACA
Thr

GGA
Gly

AGT
Ser

TCG
Ser

CAA
Gln

TGG
Trp
55

AGT
Ser

CCA
Pro

ACT
Thr

GAA
Glu

GAT
Asp
125

GTA
val

AGT
Ser
TCC
Ser

TTT
Phe

GGA
Gly
195

ATT
Ile

TTA
Leu

GAC
Asp

GAA
Glu

RARA
Lys

TTA
Leu
70

ATA
Ile

AAT
Asn

TGG
Trp

APG 01282

GGA
Gly

ARC
Asn

GAT
Asp

TTG
Leu
45

BTG
Met

CAA
Gln

GARA
Glu

GTA
val
60

AGC
sSer

CTA TGT GTT ACT TTA

Leu Cys Val Thr Leu Asn Cys Thr Asp Leu
85

AAT
Asn

ATA
Ile

AAG
Lys

GTA
Val
140

TGT
Cys
TTT
Phe

GCG
Ala

CCA
Pro

AGG
Arg
210

GCA
Ala

ART
Asn

ACC
Thr

AAA
Lys

ATG
Met

CCA
Pro

AAC
Asn
155

GAG
Glu

ATT
Ile

TGT
Cys

CcCA
Pro

GAA
Glu
225

GCT
Ala

ACT
Thr
100

AAC

Asn

ARG
Lys

ATA
Ile

ACC
Thr

CCA

Pro
170

CTA
Leu

ACA
Thr

GTA
Val

GAA
Glu

AAR
Lys
240

AGT
Ser

TGC
Cys
115

AAT

Asn

GAT
Asp

TCA
Ser
ATT
Ile
AAG
Lys
185
AAT

Asn

GTA
val

GARA
Glu

ACC
Thr

AGC
Ser

TCT
Ser

GAA
Glu
130

ART
Asn

GTC
val
cccC
Pro

TGT
Cys

GTC
val
200

TCA
Ser

GTA
val

ATA
Ile

AAT
Asn

GAA
Glu

TTA
Leu
75

GTA
Val

CAG
Gln

ARG
Lys

ACA
Thr

ATG
Met

CCA
Pro

GAA
Glu

50
CAT

His

TGT
Cys

AAT
Asn

GAG
Glu
65

GTA
vai

RAT TGC ACT GAT TTG

AGC
Ser

TTC
Phe

TAT
Tyr

GAT
Asp
145

ATT
Ile
ATA
Ile

AGA
Arg

AGC
Ser

ACT
Thy
215

GTA
Val

ATA
Ile

-157-

90

TGG
Trp

AAT
Asn

GCA
Ala

AAT
Asn

ACA
Thr
160

CAT

His

GAT
ASp

ACA
Thr

CAA
Gln

ATT
Ile
230

GTA
val

GGA
Gly
105

GTC
val

CTT
Leu

ACT
Thr

CAG
Gln

TAT

Tyr
175

RAA
Lys

GTA
val

CTG
Leu

AGA
Arg

CAG
Gln
245

AAG
Lys

ACC
Thy
120

TTT
Phe

AGC
Ser

GCC
Ala
TGT
Cys
ARG
Lys
190
CAA
Gln

CTG
Leu

TCT
Ser

CTG
Leu

ATG
Met

ACA
Thr

TAT
Tyr
135S
TAT
Tyr

TGT
Cys
GCC
Ala

TTC
Phe

TGT
Cys
205

TTA
Leu

GCC
Ala

AAC
Asn

318

360

402

444

486

528

570

612

654

696

738

780

822

864

906

AP/P/99/7/01432
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GAR PTCT GTA GAAR ATT BET TGT ACA AGA CCC AAC AAC AAT AKCA EEs
Glu Ber val Glu Ile Asn Cys Thr Arg Pro Asn Asn Asn Thr
250 255 250
AGA AGH AGT ATA CAT ATA GOA CCA GGG AGA GCA TTT TAT GChA Sl
Arg Arg Ser Ile His Ile Gly Pro Gly Arg Ala Phe Tyr Ala
265 270 27

AUA GGA GAR ATA ATA ¢ AGA CAA GCA CAT TGT AAC H
Thr Gly Giu Ile Ile : Arg Gln Ala His Cys Asn
280 285

CTT AGT AGC ACA AAR TGG AAT AAT ACT TTA AAA CAG ATR CTT ERCIYS
Leu Ser Ser Thr Lys Tro Asr Asn Thr Leu Lys Gin Ile val
290 293 300

Al TTA AGA GAR CAT T¥T BAT AAA ACA ATA GTC TTT RAT AL
y& Leu Arg Glu His Phe Asn Lys Thr Ile Val Phe Asn
(633 310 315

“AC TCS TCA GGA GGG GAL COB GAA ATT GTA ATC CAC AGT TTT iias
; Ser Gly Gly Asp Pro Glu lle Val Met His Ser Phe
3zo0 2% 330

&AT TGT GGA GGG GAA . TAC TGT AART ACA ACA CCA CTG
hgn Cys Gly Gly Glu ke Tyr Cys Asn Thr Thr Pro Leu
335 340 345

TTET AAT AGT ACT TGG AAT TAT ACT TAT ACT TGG EAT AAT ACT iz
Phe Asn Ser Thr Trp Asn Tyr Thr Tyr Thr Trp ksn Asn Thr
350 355

SAA GGG TCA AAT GAC ACT GGA AGA AAT ATC ACA CTC CAA TGC LA
Clu Gly Ser Asn Asp Thr Gly Arg Asn Ile Thr Leu Gln Cys
360 365 370

AGA ATA AKMN CAA ATT ATA ARY RATG TGG CAG GAA CGTA GGA AAA s
Arg Ile Lys Gln Ile Ile Asn Met Trp Gln Glu val Gly Lys
373 380 385

GUA ATS TAT GCC CCT

AGA GGA CAA ATT AGA TGC TCA

e
53

Alz Met Tyr Ala Pro Pro i.s Arg Gly Glon Ile Arg Cys Ser
3990 395 400

TCA RAT ATT ACR GGG CTG ©TA TTA ACA AGA GAT GGT GGT AAT 4L
Ser Rsn Ile Thr Gly Leu Leu Leu Thr Arg Asp Gly Gly Asn
405 410 415

Lo

PAC RAGC GRR ACC GAG ATC T7TC AGA CCT GGA GGA GGA GAT BTG 1ALZ
hsn Ser 3lu Thr Glu Ile Fhs Arg Pro Gly Gly Gly Asp Met
420 424

AGH GAC BAT TGG RGA TTA TAT AAA TAT ARE GTA GTA i

Ary Asp Asn Trp Arg Leu Tyr Lys Tyr Lys Val val
420 440

B&5H ATT SAA CCA TTA GZA CCC ACC ARG GCA TARA
Lys Ile 3lu Pro Leu i Ala Pro Thr Lys Ala =

455

AP/P/99/01432
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(2)

val
Ala
Cys
Thr
Glu

65
Leu
Thr
Lys
Asn
Asp
145
Gln
Ala
Gly
Ile
Glu
225
Thr
Pro

Phe

Asn

"

INFORMATION FOR SEQ ID NO:33:

Pro

Lys

val

Glu

50

Asp

Thr

Asn

Asn

Glu

130

Asn

Ala

Pro

Thr

Arg

210

Glu

Ile

Asn

Tyr

Leu
290

Val
ala
Pro

35
Asn
Ile
Pro
Thr
Cys
115
Tyr
Thr
Cys
Ala
Gly
195

Pro

Glu

Asn

Ala
27%

Ser

(i) SEQUENCE CHARACTERISTICS:

{A) LENGTH: 456 amino acids
(B) TYPE: Amino Acid
(D) TOPOLOGY:

Trp

Tyr

20

Thr

Phe

Ile

Leu

Thr

100

Ser

Ala

Ser

Pro

Gly

180

Pro

Val

val

Val

Asn

260

Thr

Ser

Linear
{xi) SEQUENCE DESCRIPTION:

SEQ 1D

Lys Glu Ala Thr Thr Thr

5

Asp
Asp
Asn
Ser
Cys

85

Ser

Tyr
Lys
165
Phe
Cys
Val
val
Gln
245
Thr

Gly

Thr

Thr

Pro

Met

Leu

70

val

Ser

Asn

Phe

Arg

150

val

Ala

Thr

Ser

Ile

230

Leu

Arg

Glu

Lys

Glu

Asn

Trp

55

Trp

Thr

Ser

Val

Tyr

135

Leu

Ser

Ile

Asn

Thr

215

Arg

Asn

Arg

Ile

Trp
295

val

Pro

40

Lys

Asp

Leu

Trp

Thr

120

Lys

Ile

Phe

Leu

val

200

Gln

Ser

Glu

Ser

Ile

280

Asn

His

25
Gln
Asn
Gln
Asn
Gly
105
Thr
Leu
Ser
Glu
Lys
185
Ser
Leu
Ala
Ser
Ile
265

Gly

Asn

10

Asn

Glu

Asn

Ser

cys

30

Lys

Ser

Asp

Cys

Pro

170

Cys

Thr

Leu

Asn

val

250

Asp

Thr

-159-

AR 01282

NO:33:

Leu

val

Ile

Met

Leu

75

Thr

Met

val

Asn

155

Ile

Arg

Val

Leu

Phe

235

Glu

Ile

Ile

Leu

Phe
Trp
Gly
Val
60
Lys
Asp
Glu
Arg
val
140
Thr
Pro
Asp
Gln
Asn

220

Ser

Lys
300

Cys
Ala
Leu

45
Glu
Pro
Leu
Arg
Asp
125
Pro
Ser
Ile
Lys
Cys
205
Gly
Asp
Asn
Pro
Gln

285

Gln

Thr
30

Glu

Cys

Lys

Gly

110

Lys

Ile

val

His

Lys

190

Thr

Ser

Asn

Cys

Gly

270

Ala

Ile

Ser

15
His
Asn
Met
Val
Asn

95
Glu
Met
Asp
Ile
Tyr
175
Phe
Ris
Leu
Ala
Thr
255
Arg
His

val

Asp

Ala

Val

His

Lys

80

Ala

Ile

Lys

Asn

Thr

160

Cys

Asn

Gly

Ala

Lys

240

Arg

Ala

Cys

Thr

AP/P/99/01432
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Lys Leu Arg Glu His
0 318

Gly Gly Asp Pro Glu lle Vil Met His Ser Phe Asn

3258 330

Fhe Phe Tyr Cys Bsn Thr Thr Pro Leu Phe Asn Ser

340 345

The Tyr Thr Trp Asn Asn Thr Glu Gly Ser Asn Asp

Jss 360

iie Thr Leu Gln Cys

¥zl Gly Lys Bla Met Tvr Als Fro Pro Ile

S#r Ser Rsn Ile Thr Giu
405 410

Sar Glu Thr Glu Ile Phe Ary pro Gly Gly Gly Asp

420 425

Trp Arg Ser Glu Leu Tyy Lys Tyr Lys Val val Lys

Gly Val Ala Pro Thr Lys ala =
45G 185

{Z2) INFORMATION FOR SEQ 1D H0:34:
{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 37 ILiase pairs
(B) TYPE: Nucleic Acid
(C) STRANDEDNESS: Single
{D) TOPOLOGY: Linear
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:34:

GGGAATTCGE ATCCAGAGCR GBAGACAGTG GCAATGA 37

{2} INFORMATION FOR SEQ kG335
{1} SEQUENCE CHARACTERISTICS:
{A) LENGTH: 33 nase pairs
(8) TYPE: Nucleis Acid
{CT} STRANDEDNESS: Single
{D} TOPOLOGY: Linear
(»i} SEQUENCE DESCRIPTION: SEQ ID NO:35:

CTCGAGCTIC TGAAGACAGT CRASAUTCATC ARG i3

{2) INFORMATION FOR SER ID wD:36:
{i) SEQUENCE CEARACTERTS
(A) LENGTH: 239
(B) TYPE: Nucl
{C) STRANDEDNESS:
{D) TOPOLOGY: Lirmar
{Xi} SEQUENCE DESCRIPTION: SEQ ID NO:36:

GGTCTAGANG CTTTAGCCCAR ThC ZTPCC TGCTGCTCC 39

=160~

@ Azn Lys Thr lle Val Phe

- Lys Gln Iie Ile Asn
8o

+ Lew Leu Leu Thr Arg Asp

Thr
365

Met

Gly

Met

Ile
445

His Ser

Arg Asp Asn
430
Clu Pro W

AP/P/99/01432
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(2) INFORMATION FOR SEQ ID NO:37:
(1) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 36 base

pairs

{B) TYPE: Nucleic Acid
(C) STRANDEDNESS: Single
(D) TOPOLOGY: Linear

(xi) SEQUENCE DESCRIPTION:

GGGCGGATCC TCGAGGTACC TGTRTGGAAA GAAGCA

(2) INFORMATION FOR SEQ ID NO:

SEQ ID NO:37:

38:

(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 38 base

pairs

{B} TYPE: Nucleic Acid
{C} STRANDEDNESS: Single
(D) TOPOLOGY: Linear

(xi) SEQUENCE DESCRIPTION:

SEQ ID NO:38:

GGTCTAGAAG CTTTATGCTC CYAAGAACCC AAGGAACA

{2) INFORMATION FOR SEQ ID NO:

(i) SEQUENCE CHARACTERIST
(A) LENGTH: 7 amino
(B} TYPE: amino Acid
{C) STRANDEDNESS: Si
(D) TOPOLOGY: Linear

(x1i) SEQUENCE DESCRIPTION:

Ile Gly Pro Gly Arg Ala P
1 5

{2) INFORMATION FOR SEQ ID NO:
{1) SEQUENCE CHARACTERIST

39:

ICS:
acids

ngle
SEQ ID NO:39:
he

40:
ICS:

(R) LENGTH: 7 amino acids

{(B) TYPE: Amino Acid

{(C) STRANDEDNESS: Single

(D) TOPOLOGY: Linear
(xi) SEQUENCE DESCRIPTION:

1

SEQ ID NO:40:

Ile Gly Pro Gly Arg Ala Trp
5

(2) INFORMATION FOR SEQ ID NO:41:

{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 7 amino acids

(B) TYPE: Amino Acid

(C) STRANDEDNESS: Single

(D) TOPOLOGY: Linear
(xi) SEQUENCE DESCRIPTION:

SEQ ID NO:41:

Leu Gly Pro Gly Ser Thr Phe

1 5

(2) INFORMATION FOR SEQ ID NO:42:
(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 7 amino acids

{B} TYPE: Amino Acid

(C) STRANDEDNESS: Single

{D) TOPOLOGY: Linear
(xi) SEQUENCE DESCRIPTION:

SEQ ID NO:42:

~-161-
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e

le Gly Pro Gly Arg val Leu
2

{¢; INFORMATION FOR $E0 ID NO:43:
5 {1) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 7 amino acids
{B) TYPE: Aminc Acid
{C) STRANDELCNESS: Single
{D} TOPOLOGY: Linear
i0 (¥i) SEQUENCE DESCRIPTION: SEQ ID NO:43:

lie Gly Pro Gly Ser Ala Phe
3 &
i5 {2} INFORMATION FOR SEG 1D NO:44:
{1} SEQUENCE CHARACTERISTICS:
(A) LENGTH: % amino acids
{B) TYPE: Amino Acid
(C) STRANDEDNESS: Single
20 (D} TOPOLOGY: Linear
{Xi)} SEQUENCE DESCRIPTION: SEQ 1D NO:44:

ile Gly Pro Gly Arg
E &

X
£84]
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