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(34) Title: ISOLATION AND USE OF.SH3 BINDING PEPTIDES

(57) Abstract .

Peptides having general and specific binding affinities for the Src homology region 3 (SH3) domains of proteins are disclosed in

the present invention. In particular, SH3 binding peptides have been isolated from phage-displayed random peptide libraries which had
been screened for isolates that bind ta bacterial fusion proteins comprising SH3 and glutathione S-transferase (GST). Preferred peptides are
disclosed which comprise a core 7-mer sequence (preferably, a consensus motif) and two or mote, preferably at least six, additional amino
acid residues flanking the core sequence, for a total length of 9, preferably at least 13, amino acid residues and no more than about 45
amino acid residues. Such peptides manifest preferential binding affinities for certain SH3 domains, The preferred peptides exhibit specific
pinding affinities for the Src-family of proteins. In vitro and in vivo results are presented which demonstrate the biochemical activity of
such peptides.
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ISOLATION AND USE OF SH3 BINDING PEPTIDES

1. Field of the Inventiocn

The present invention relates to SH3 binding peptides
having a broad range of binding specificities. That is,
certain members of the SH3 binding peptides disclosed king
with approximately the same facility with SH3 domains derived
from different SH3 domain-containing proteins. oOther
members, in contrast, bind with a much greater degree of
affinity for specific SH3 domains. The SH3 binding peptides
are obtained from random peptide libraries that are also
phage-displayed. Methods are described of obtaining the
phage clones that bind to the SH3 domain targets and of
determining their relevant nucleotide sequences and
consequent primary amino acid sequence of the binding
peptides. The resulting SH3 binding proteins are useful in a
number of ways, including, but not limited to, providing a
method of modulating signal transduction pathways at the
cellular level, of modulating oncogenic protein activity or
of providing lead compounds for development of drugs with the
ability to modulate broad classes, as well as specific

classes, of proteins involved in signal transduction.

2. Background of the Invention
2.,1. Src and the SH2 Domain

Among a number of proteins involved in eukaryotic cell
signaling, there is a common sequence motif called the SH3
domain, It is 50-70 amino acids in length, moderately
conserved in primary structure, and can be present from one
to several times in a large number of proteins involved in
signal transduction and in cytoskeletal proteins.

The protein pp60c-src represents a family of at least
nine non-receptor protein tyrosine kinases (NR-PTKs).
Memkers of this family share an overall structural
organization comprising a series of catalytic and non-
catalytic domains. 1In Src, a l4-amino-acid myristylation
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signal resides at the extfeme amino-terminus, and is followed
by a unigque region that is not highly conserved among family
members. Following this region are two highly conserved 60-
and 100-amino-acid regions, the Src homology (SH) domains 3
and 2, respectively. SH2 and SH3 domains have been shown to
play an important role in mediating protein-protein
interactions in a variety of signaling pathways. Koch, C.A.,
et al., in Science (1991) 252:668~74., The carboxy-terminal
half of Src contains the PTK catalytic domain, as well as a
negative regulatory tyrosine (Y527) near the carboxy
terminus. Phosphorylation of this residue (e.g., by Csk)
results in the inhibition of PTK activity. Cooper, J.A., et
al., in Science (1986) 231:1431-1434. Mutation of ¥527->F
generates forms of Src with increased PTK and oncogenic
activity. Cartwright, C.A., et al., in Cell (1987) 49:83-91;
Kmiecik, T.E., et al., in Cell (1987) 49:65-73; and Piwicna-
Worms, H., et al., in Cell (1987) 75-82.

The fact that some mutations which result in increased

Src PTK and transforming activity map to the Src SH2 (Seidel-
Dugan, C., et al., in Mol. Cell. Biol. (1992) 12:1835-45; and
Hirai, H. and Varmus, H.E. in Mol. Cell. Biol. (1290)
10:1307-1318) and SH3 domains (Seidel-Dugan, C., et al.,
supra; Hirai, H. and Vvarmus, H.E., supra; Superti-Furga, G.,
et al., in Embo. J. {1993) 12:2625-34; and Potts, W.M., et
al., in Oncogene Res. (1988) 3:343-355) suggests a negative

regulatory role for these domains. That phesphotyrosine
residues within specific sequence contexts represent high
affinity ligands for SH2 domains suggests a model in which
the SH2 domain participates in Y527-mediated inhibition of
PTK activity by binding phosphorylated Y527, thereby locking
the kinase domain in an inactive configuration. Matsuda, M.,
Mayer, B.J., et al., in Scienge (19%0) 248:1537-1539, This
model is supported by the observation that phosphopeptides
corresponding to the carboxy-terminal tail of Src bind
active, but not inactive, variants of Src. Roussel, R.R., et
al., in Proc, Natl. Acad. Sci. U 5 A (1991) 88:10696-700; and
Liu, X., et al., in Oncogene (199%3) 8:1119-1125.
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The mechanism of SH3-mediated inhibition of Src PTE
activity remains unciear. There is evidence that p¥527-
nediated inhibition of Src PTK activity involves the SH3
domain as well as the SH2 domain. Okada, M., Howell, et al.,
in J. Biol. Chem. (1993) 268:18070-5; Murphy, S.M., et al.,
in Mpl. Cell. Biol. (1993) 13:5290-300; and Superti-Furga,
G., et al., supra. Although these effects are thought to be
a conseguence of SH3-mediated protein—protein interactions,

precisely how the Src SH3 domain exerts its negative

regulatory effect is unclear. Tdentification of high
affinity ligands for the Src SH3 domain could help resolive
these issues.

2.2. Protein Tyrosine Kinases and The Immune Response

Sre-related tyrosine kinases are expressed in a variety
of cell types including those of the immune system
{lymphocytes, T cells, B cells, and natural killer cells) and
the central nervous system (neural cells, neurcns,
oligodendrocytes, parts of the cerebellum, and the like).
Umemori, H. et al., in Brain Res. Mel. Brain Res. (1992) Dec.
16(3-4):303-310. Their presence in ﬁhese cells and tissues
and their interaction with specific cell surface receptors
and immunomodulatory proteins (such as T cell antigen
receptor, CDl14, CD2, CD4, CD40 or CD45) suggest that these
kinases serve an important role in the signalling pathways of
not only the central nervous system but of the immune systen,
as well. See, e.g., Ren, C.L. et al., in J. Exp. Med. (1994)
179 (2):673-680 (signal transduction via CD40C involves
activation of Lyn kinase); Donovan, J.A. and Koretzky, G.A.,
in J. Aam. Soc. Nephrol. (1993) 4(4):976-985 (CD45, the immune
response, and regulation of Lck and Fyn XKinases); and Carmo,
A.M. et al., in Eur. J. Immuncl. (1993} 23(9):2196-2201
(physical association of the cytoplasmic domain of ¢D2 with
p56lck and p59fyn).

For instance, mice with disruptions in their Src-like

genes, Hck and Fgr, possess macrophages with impaired
phagoeytic activity or exhibit a novel immunodeficiency
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characterized by an increased susceptibility to infection
with Listeria monocytogenes. Lowell, C.A. et al., in Genes
Dev. (1994) 8(4):387-398., Also, it has been shown that
bacterial lipopolysaccharide (LPS) activates CDl4-associated

pS6lyn, p68hck, and pS9c-fgr, while inducing the production
of lymphokines, such as TNF-alpha, IL-1, IL-6, and IL-8§.
Inhibition of the protein tyrosine kinases blocks production
of TNF-alpha and IL-1.

2.3, SH3 Binding Peptides

As mentioned above, it has long been suspected that SH3
domains are sites of protein-protein interaction, but it has
been unclear what SH3 domains actually bind. Efforts to
identify ligands for SH3 domains have led to the
characterization of a number of SH3-binding proteins,
including 3BP1 and 2 (Ren, R., Mayer, et al., in Science
(1993) 259:1157-61), S0S {Olivier, J.P., et al., in Cell
{1993) 73:179-91; and Rozakis-Adcock, M., et al., in Nature
(1993) 363:83-5), p85 PI-3‘ Kinase (Xingguan, L., et al., in
Mol. Cell. Biol. (1993) 13:5225-5232), dynamin (Gout, 1., et
al,, in cell (1993) 75:25-36), AFAP-110 (Flynn, D.C., et al.,
in Mol. Cell. Biol. (1993) 13:7892--7900), and CD42 (Barfog,
E.T., et al., in J. Biol. Chen. {1993) 268:26059~26062).
These proteins tend to possess short, proline-rich stretches

of amino acids, some of which have been directly implicated
in SH3 binding. A variety of consensus sequences have been
proposed, although the similarity among proline-rich regions
of different SH3-binding proteins tends to be fairly low.
Also, attempts to build consensus segquences are likely
complicated by the incorporation of data from protéins that
bind different SH3 domains.

Thus, Cicchetti, P., et al., in Science (199%2) 257:803-
806, published their work relating to the isolation and
sequencing of two naturally-occurring proteins that could be
bound in vitro by the SH3 domain of the abl oncogene product.
These workers found that SH3 domains bind short, preline-rich
regions of such proteins. Subsequently, this same group
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disclosed further resultsi(Ren, R. et al,, supra) in which '
the SH3 binding sites of the SH3 binding proteins were
localized to "a nine- or ten-amino acid stretch rich in
proline residues." A consensus sequence incorporating the
features of the SH3 binding sites of four SH3 binding
proteins was proposed: XPXXPPPYXP (SEQ ID NO:1), wherein X
indicates a position in the amino acid sequence which is not
conserved among the four SH3 binding proteins, P represents
proline, and ¥ indicates a hydrophobic amino acid residue,
such as P or L.

The screening of complex random peptide libraries has
been used to identify peptide epitopes for monoclonal (Scott,
J.K. and Smith, G.P. in Science (1990) 249:386-390) and
polyclonal (RKay, B.K., et al., in Gene (1993) 128:59-65)
antibodies, as well as peptide ligands for a variety of

proteins, including streptavidin (Devlin, J.J., et al., in
Sc¢ience (1990) 249:404-406; and Lam, K., et al., in Hature
{1991) 354:82-B4), the endoplasmic reticulum chaperone BiP
(Blond-Elguindi, S., et al., in Cell (1993) 75:717-728), and
CaM (Dedman, J.R., et al., in J. Bicl. Chem. (1993)
268:23025-23030).

Recently, Chen, J.K. et al., in J., Am. Chem. Soc. (1993)
115:125%1-12592, described ligands for the SH3 domain of
phosphatidylinositel 3-kinase (PI-3’ Kinase) which were

isolated from a biased combinatorial library. A "biased"
library is to be distinguished from a “random" library in
that the amino acid residue at certain positions of the
synthetic peptide are fixed, i.e., not allewed to vary in a
random fashion. Indeed, as stated by these research workers,
screening of a "random" combinatorial library failed to yield
suitable ligands for a PI-3’ Kinase SH3 domain prcbe. The
binding affinities of these unsuitable ligands was described
as weak, >100 uM, based on dissociation constants measured by
the Biosensor System (BIAccre).

More recently, ¥Yu, et al. (Yu, H., et al., in Cell
(1994) 76:933-945) used a "biased" synthetic peptide library
of the form XXXPPXPXX (SEQ ID NO:2), wherein X represents any
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amino acid other than cysfeine, to identify a series of
peptides which bind the Src and PI-3/ Kinase SH3 domains.
The bias was accomplished by fixing the proline residues at
the specific amino acid pesitions indicated for the "random"
peptide. As stated previously, without this bias, the
technique disclosed fails to identify any SH3 domain-binding
peptides.

A consensus sequence, based on 13 binding peptides was
suggested: RXLPPRPXX (SEQ ID NO:3), where X tends to be a
basic residue (like R, X or H). The binding affinities of
several SH3 binding peptides were disclosed as ranging from
8.7 to 30 uM. A "composite" peptide, RKLPPRPRR (SEQ ID
NO:4), was reported to have a binding affinity of 7.6 uM.
This value compares favorably to the binding affinity of the
peptide, VPPPVPPRRR (SEQ ID NO:5), to the N-terminal SH3
domain of Grb2. See, Kraulis, P.J. J. Appl. Crystallogr.

(19%1) 24:946. Recognizing the limitations of their
technique, Chen and co-workers, supra, stated that their
results "illustrate the utility of biased combinatorial
libraries for ligand discovery in systems where there is some
general knowledge of the ligand-binding characteristics of
the receptor" (emphasis added).

Yu and co-workers, supra, further described an SH3
binding site consensus sequence, Xp@PpXP (SEQ ID NO:6),
wherein X represents non-conserved residues, @ represents
hydrophobic residues, P is proline, and p represents residues
that tend to be preoline. A consensus motif of RXLPPRPXX (SEQ
ID NO:7), where X represents any amino acid other than
cysteine, was proposed for ligands of PI-3’ Kinase SH3
domain. A consensus motif of RXLPPLPR¢ (SEQ ID NO:8), where
¢ represents hydrophobic residues, was propesed for ligands
of Src SH3 domain. Still, the dissociation constants
reported for the 9-mer peptides ranged only from.about 8-70
uM and selectivity between one type of SH3 domain and another
was relatively poor, the K;s differing by only about a factor
of four.
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Hence, there remainsia need to develop techniques for
the identification of Sr¢c SH3 binding peptides which do not
rely on such "biased" combinatorial peptide libraries that
are limited to a partially predetermined set of amino acid
sequences. Indeed, the isclation of SH3 binding peptides
from a "random" peptide library has not been achieved
successfully before now. Furthermore, particular peptides
having much greater binding affinities, whether general or
more selective binding for specific SH3 domains, remain to be
identified. Binding peptides specific for particular SH3
domains are useful, for example, in modulating the activity
of a particular SH3 domain-containing protein, while leaving
others bearing an SH3 domain unaffected. Still, the more
promiscuous ¢general binding peptides are useful for the
modulation of a broad spectrum of SH3 domain-containing
proteins.

The present invention relates to such SH3 binding
peptides, methods for their identification, and compositions
comprising same. In particular, peptides comprising
particular sequences of amino acid residues are disclosed
which were isolated from random peptide libraries. In the
present invention, clones were isolated from a phage-
displayed random peptide library which exhibited strong
binding affinities for SH3 domain-containing protein targets.
Some of these protein targets, include Abl, Sre¢, Grb2, PLC-§,
PLC-y, Ras GAP, Nck, and p85 PI-3' Kinase. From the
nucleotide sequence of the binding phage, the amino acid
sequence of the peptide inserts has been deduced. Synthetic
peptides having the desired amino acid segquences are shown to
bind the SH3 domain of the target proteins. In particular,
synthetic peptides combining a core consensus sequence and
additional amino acid residues flanking the core sequence are
especially effective at binding to particular target protein
SH3 domaing. The SH3 binding peptides disclosed herein can
be utilized in a number of ways, including the potential
modulation of oncogenic protein activity in vivo. These
peptides also serve as useful leads in the production of
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peptidomimetic drugs that modulate a large class of proteins
involved in signal transduction pathways and oncogenesis.

3. Summary of the Invention

Accordingly, three phage-displayed random peptide
libraries were screened for isoclates that bind to bacterial
fusion proteins consisting of the Src homology region 3 (SH3)
and glutathione S~transferase (GST). DNA sequencing of the
isolates showed that they contained sequences that resemble
the consensus motif, RPLPPLP (SEQ ID NO:9), within their 8,
22, or 36 amino acid long random regions. When peptides were
synthesized corresponding to the pIII inserts of the SH3-
binding phage, they bound to the GST fusions of the SH2
domains of Src and the Src-related proteins, such as Yes, but
not of Grb2, Crk, Abl, or PLCyl. The synthesized peptides
bind quite well to the Src SH3 domain and act as potent
competitors of natural Src SH3 interactions in cell lysates.
For instance, these peptides can compete with radiolabelled
proteins from cell lysates in binding to immobilized Src-GST,
with an apparent IC,, of 1-10 uM. When a peptide, bearing the
consensus sequence RPLPPLP (SEQ ID N0:9) was injected into
Xenopus laevis oocytes, it accelerated the rate of
progesterone-induced maturation. These results demonstrate
the utility of phage-displayed randem peptide libraries in
identifying SH3-binding peptide sequences and that such
identified peptides exhibit both in vivo and in vitro
biological activity.

Thus, it is an object of the present invention to
provide peptides having at least nine and up to forty-five
amino acid residues, including an amino acid sequence of the
formula, R-2-L-P-5-6-P-8-9 (SEQ ID N0:10), positioned
anywhere along the peptide, in which each number represents
an amino acid residue, such that 2 represents any amino acid
residue except cysteine, 5 and é each represents a
hydrophobic amino acid residue, 8 represents any amino acid
residue except cysteine, and 9 represents a hydrophilic amino

acid residue except cysteine, each letter being the standard
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one-letter symbol for theicorresponding amino acid, said
peptide exhibiting a binding affinity for the SH3 domain of
Src, provided that said peptide is not R-P-L-P-P-L-P-T=S {SEQ
ID NC:11). 1In a particular embodiment of the present
invention, the peptides alsoc exhibit a binding affinity for
the SH3 demain of Sre-related proteins, including Yes, Fyn,
Lyn, Lck, Hck and Fgr.

The present invention also contemplates SH3 domain-
binding peptides that further comprise a C-terminal-flanking
amino acid sequence of the formula 10, 1l0-11, 10-11-12, 10~
1i-12-13 (SEQ ID NO:12) or 10-11-12-13-14 (SEQ ID NO:13), in
which each number represents any amino acid residue except
cysteine, such that 10 is bound to 9 by a peptide bond.
Furthermore, peptides are also provided which further
comprise an N-terminal-flanking amino acid sequence of the
formula 1, 2/-1’, 37-27-1’ or 4'=3/-2'-1* (SEQ ID NO:14) in
which each number represents any amino acid residue except
cysteine, such that 1’ is bound tc R by a peptide bond.

Thus, in a particular embodiment, a peptide is disclosed
having at least thirteen and up tc forty-five amino acid
residues, including an amino acid sequence of the formula,
3/-2/-1/-R-2-L-P-5-6-P-8-9-10 (SEQ ID NO:15), positioned
anywhere along the peptide, in which each number represents
an amino acid residue, such that 3/, 2/, 1/, 2, 8, and 10
each represents any amino acid residue except cysteine, 5 and
6 each represents a hydrophobic amino acid residue, and 9
represents a hydrophilic amino acid residue except cysteine,
each letter being the standard one-letter symbol for the
corresponding amino acid, said peptide exhibiting a binding
affinity for the SH3 domain of Src.

The present invention also seeks to provide new
consensus sequences or motifs that reflect variations in SH3
domain binding selectivities or specificities. The present
invention also contemplates conjugates of the SH3 binding
peptides and a second molecule or chemical moiety. This
second molecule may be any desgired substance whose delivery
to the region of the SH3 domain of a particular protein (or

- 9 -
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cell containing the protein) is sought. Possible target
cells include, but are not limited to, neural cells, immune '
cells (e.g., T cells, B cells, natural killer cells, and the
like), osteoclasts, platelets, epidermal cells, and the like,
which cells express Src, Src-related proteins, and
potentially, other SH3 domain-containing proteins. 1In this
manner, the meodulation of the bioleogical activity of proteins
bearing an SH3 domain can be acconplished.

Other methods and compositions consistent with the
objectives of the present invention are likewise disclosed.
In particular, a method is disclosed of modulating the
activity of Sre¢ or Src-related proteins comprising
administering a composition comprising an effective amount of
a peptide of the present invention and a carrier, preferably
a pharmaceutically acceptable carrier. In a specific
embodiment, the contemplated method results in the inhibition
of the activity of Src or Src-related proteins.
Alternatively, the method is effective to activate Src or
Sre~related proteins.

In yet another embodiment, a method is disciosed of
identifying a peptide having a region that binds to an SH3
domain comprising: (a) providing an immokilized target
protein comprising an SH3 domain; (b) incubating the
immobilized target protein with an aliquot taken from a
random peptide library; (c) washing unbound library peptides
from the immobilized target protein; (d) recovering the
peptide bound to the immobilized target protein; and (e)
determining the primary seguence of the SH3 domain-binding
peptide.

Moreover, a method is discleosed of imaging cells,
tissues, and organs in which Src or Src-related proteins are
expressed, which comprises administering an effective amount
of a composition comprising an SH3 domain-binding peptide
conjugated to detectable label or an imaging agent.

Other objectives of the present invention will become
apparent to one of ordinary skill in the art after

_10_
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consideration of the above disclosure and the following detailed description of  the
preferred embodiments.
The mvention also provides assays for identifying a compound that affects the
binding between a first molecule comprising an SH3 domain and a second molecule that
s binds to the SH3 domain comprising incubating onc or more candidate compounds from
which it is desired to seleet such a compound with the first molecule and the second
molecule under conditions conducive to binding and detecting the one or more
compounds that affect binding of the first molecule to the second molecule.
Also provided are kits for performing such assays comprising a [irst molecule
i comprising an SH3 domain and a second molccule that binds to the SH3 domain.
Accordingly there is provided in a [irst embodiment of the present invention a
purified peptide that binds to the SH3 domain of Cortactin, said peptide comprising the
amino acid sequence ZPPOPxKPxW (SEQ ID NOI33), where 7 represents K or R, ¢
represents a hydrophobic amino acid; and x represents any amino acid.
According to the second embodiment of the invention there is provided a purified
pepuide that binds to the middle SH3 domain of Nek, said peptide comprising the amino
acid sequence ¢xxxxxPxPPORZxSL (SEQ D N(:127), where Z represents S or T; §

represents a hydrophobic amine acid; and x represents any amino acid.

;".:E According to a third embodiment of the invention there is provided a purified
5:.._: o peptide that binds to the SH3 domain of Abl, ‘said pepltide comprising. the amino acid
;".‘5 sequence PPXWxPPPYP (SEQ ID NO:141), where ¢ represents a hydrophobic amino
::'.‘_‘:" acid; and x represents any amino acid.

ot According 1o a fourth embodiment of the invention there is provided a purified
S peplide that binds to the SH3 domain of Ste, said peptide comprising the amino acid
::::: 35 sequence LXXRPLPXw P (SEQ 1D NO:165), where  represents an aliphatic amino acid;
::;::: and X represents any amino acid with the proviso (hat the peptide is not of the formula -
S xxXRPLPPLPxP. -

:::::: According o a fifth embodiment of the invention there is providcﬁ a purified
“.:E peptide that binds to the SH3 domain of Cortactin, said peptide comprising the amino acid

wosequence FPPYPXKPXWL (SEQ ID NO:166), whete + represents a basic amino acid; v
represents an aliphatic amino acid; and X represents any amino acid.

According to a sixth embodiment of the invention there is provided a purified
peptide that binds to the SH3 domain of Abl, said peptide comprising the amino acid
sequence PPXOXPPPyP (SEQ ID NO:173), wherc 8 represents an aromatic amino acid;

|RALIAZI03305 doc:mrr
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y represents an aliphatic amino acid; and X represents any amino acid with the proviso
that the peptide is not of the formula PPPYPPPPIPxx or PPPYPPPPVPxx.

“According to a scventh embodiment of the invention there is provided a purified
peplide that binds to the SH3 domain of PLCy, said peptide comprising the amino acid
seguence PPYPPRPXXTE. (SEQ ID NO:173), where X represents any amino acid.

According to a eighth embodiment of the invention there is provided a purified
peptide that binds to the SH3 domain of pS3bp2, said peptide comprising the amino acid
sequence RPXyPyRASXP (SEQ ID NO:196), where + represents a basic amino acid, y
represents an aliphatic amino acid; and X represents any amino acid.

According 10 a ninth embodiment of the invention there is provided a purified
peptide thar binds t© the N terminal SH3 domain of Crk, said peptide comprising the
amino acid sequence wPwLPyK (SEQ D NO:210), where w represents an aliphatic
anuna acid: and X represents any amino acid.

According e a tenth embodiment of the invention there is provided a purified
peplide that binds to the SH3 domain of Yes, sid peplide comprising the amino acid
sequence WXXRPLPXLP (SEQ ID NO:222), where v represents an aliphatic amino acid;
and X represents any amino acid.

According to a eleventh embodiment of the invention there is provided a purified
peptide that binds to the N terminal SH3 domain of Grb2, said peptide comprising an
amino acid sequence selected from the group consisting of! +ODXPLPXLP (SEQ ID
N(:223), YOX+PLPXLP (SEQ 1D NO:238), and 8DPLPXLP (SEQ ID NO:243); where 0
represents an aromatic amino acid; + represents a basic amino acid; y represents an
aliphatic amino acid, and X represents any amino acid. '

According to a twelfth embodiment of (he invention there is provided a purified
peptide that binds to the SH3 domain of Cortactin, said peptide comptising an amino acid
sequence selected from the group consisting ol

LTPQSKPPLPPKPSAY {a portion of SEQ 1D NO:112);

SSHNSRPPLPEKPSWL (a portion of SEQ [D NO:L11);

PVKPPLPAKPWWLPPL (SEQ [ NO: 167);

TERPPLPQRPDWLSYS (a portion of SEQ ID NO:109),

LGETFSKPPIPQKPTWM (a portion of SEQ 1D NO: 108);

YPQIRPPVPPKPSLMOQ (SEQ ID NO:168);

VTRPPLPPKPGHMADF (SEQ D NO: 169);

VSLGLKPPVPPKPMQL (SEQ ID NO: 1703,
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LLGPPVPPKPQTLESF (a portion of SEQ 1D NO:107);

YKPEVPARPIWLSEL (SEQ ID NO:171);

GAGAARPLVEKICPLIL (SEQ ID NO:172); and

SREPDWLCPNCPILLLRSDSR (SEQ 1D NO:110).

According to a thirteenth embodiment of the invention there 1s provided a purified
peptide that binds to the middle SH3 domain of Nck, said peptide comprising an amino
acid sequence selected from the group consisting of:

SSLGVGWKPLPPMRTASLSR (SEQ TD NO: {14,
SSVGFADRPRPPLRVESILSR (SEQ ID NO: 115)
t SSAGILRPPEKPXRSFSLSR (SEQ 1D NO: 116}
SSPYTGDVPIPPLRGASLSR (SEQ ID NO:1173,
SSLMGSWPPVPPLRSDSLSR (SEQ ID NO:118);
SSIGEDTPPSPPTRRASLSR (SEQ ID NO:119);
SRSLSEVSPKPPIRSVSLSR (SEQ ID NO:120):
SSVSEGYSPPLPPRSTSLSR (SEQ ID NO: 121):
SSSFTLAAPTPPTRSLSLSR (SEQ [D NO:122):
SSPPYELPPRPPNRTVYSLSR (SEQ ID NO:123);

e SRYVDGLAPPPPVRLSSLSR (SEQ 1D NO:124);

SSLGYSGAPVPPHRXSSLSR (SEQ [D NO:125); and

P SSISDYSRPPPPVRTLSLSR (SEQ ID NO:126).

=:"-§ According to the fourteenth embodiment of the invention there 1s provided a
'"'.§ purified peptide that binds to the SH3 domain of Abl, said peptide comprising an amino

acid sequence selected from the group consisting ot

PPWWAPPPIPNSPQVL (SCQ ID NO:174);

5 PPKESPPPPPYWOQLHA (a portion of SEQ 1D NO:132);

“7 7 PPHWAPPAPPAMSPPI (a portion of SEQ ID NO: 130),

PPTWTPPKPPGWGVVE (a portion of SEQ 1D NO:137);
PPSFAPPAAPPRHSEG (a portion of SEQ ID NO:133);
PTYPPPPPPDTAKGA (aportion of SEQ IDNO:133);

0 GPRWSPPPVPLPTSLD (a portion of SEQ 1D NO:128);

APTWSPPALPNVAKYK (a portion of SEQ 1D NO:138);

-PPDYAAPA[PSSLWVD {a portion of SEQ 1D NG:129);

IKGPRFPVPPVPLNGYV (a portion of SEQ ID NO:139);
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PPAWSPPHRPVAFGST (a portion of SEQ 1D NO:140);

APKKPAPPVPMMAHVM (a portion of SEQ [D NO: 134},

SSDRCWECPPWPAGGOQRGSR (SEQ ID NO:131): and

SSPPXXXDPPPIPNSPQVLSR (SEQ ID NO:136).

According 1o a Nfteenth embodiment of the invention there is provided a purified
peptide that binds to the SH3 domain of PL.Cy, said peptide comprising an amino acid
scquence seleeted from the group consisting of:

MPPPVPPRPPGTLQVA (SEQ ID NO:176);

LSYSPPPVPPRPDSTL. (SEQ ID NO:177),

It VLAPPVPPRPGNTETT (SEQ [D NO:178);

YRPPVAPRPPSSLSVD {SEQ ID NO:179);

LQCPDCPRVPPRPIPE (SEQ ID NO: 180y,

VPPLYAPRPPSTLNSL. (a portion of SEQ 1D NO:143),

LTPPPFPKRPRWTLPE (SEQ ID NO:181);

s YWPHRPPLAPPQTTLG (SEQ ID NO:182);

SSMK VHNFPLPPLPSYETSR (SEQ ID NO:142);

SSLYWQHGPDPPVGAPQLSR (SEQ 1D NO:144); and

SSHPLNSWPGGPFRHNLSSR (SEQ ID NO:145).

According to a sixteenth embodiment of the invention there is provided a puritied

3

+
.
.

.
.
»

)
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. a0 peptide that binds o the SH3 domain of Src, said peptide comprising an amino acid

h 2280 ve weas
[]
-
+

sequence selected from the group consisting of:
LASRPLPLLPNSAPGQ (a portion of SEQ ID NO:155);
LTGRPLPALPPPFSDF (a portion of SEQ 1D NO:152);
S PAYRPLPRLPDLSVIY (a portion of SEQ ID NO:150);
S 33 RALRVRPLPPVPGTSL. (a portion of SEQ 11 NO:146);
DAPGSLPFRPLPPVPT (a portion of SEQTD NO:148),
LKWRALPPLPETDTPY (a portion of SCQ ID NO:157);
ISQRALPPLPLMSDPA (a portion of SEQ 1D NO:149),
LTSRPLPDIPVRPSKS (a portion of SEQ [D NO:156);
30 NTNRPLPPTPDGLDVR (a portion of SEQ 1D NO:158);
MEDRVLPPIPTVESAV (a portion of SEQ ID NO:153);
LQSRPLPLPPQSSYPI (a portion of SEQ ID NO:159);
FINRRLPALPPDNSLL (a portion of SEQ D NO:151);

-
.
sesnsssn
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FRALPLPPTPDNPIAG (a portion of SEQ ID NO:147); and

LYSAIAPDPPPRNSSS (a portion of SEQ [D N(O:154).

According to a scventeenth embodiment of the invention there is provided a

purified peptide that binds to the SH3 domain of p53bp2. said peptide comprising an

s amino acid sequence selected from the group consisting of:

YDASSAPQRPPLPVRKSRP (SCQ ID NO:183);

FYVNASPERPPIPGRISRP (SEQ ID NO:184);

WNGIAIPGRPEIPPRASRP (SEQ 1D NO:185);

SMIFIYPERPSPPPRFSRP (SEQ ID NO:186);
1 GVEEWNPERPQIPLRLSRP (SEQ 1D NO:187);

WVVDSRPDIPLRRSLP (5EQ 1D NO:188);

VVPLGRPEIPLRKSLP (SEQ ID NO:189);

GGTVGRPPIPERKSVD (SEQ ID NO:190):

YSHAGRPEVPPRQSKP (SEQ D NO:191),

'SAAARPDIPSRASTP (SEQ ID NO:192);

LYIPKRPEVPPRRHEA (SEQ ID NO:193);

NNISARPPLPSRONPP (SEQ ID NO:194); and

g " MAGTPRPAVPQRMNEP (SEQ ID NO:195).

=:"-§ According (o a eighteenth embodiment of the invention there 15 pmvided‘a purified
g.‘... o peptide that binds to the N terminal SH3 domain of Crk, said peptide comprising an
::.'.g amino acid sequence selected from the gmﬁp consisting of:

GOPAGDPDPPPLPAKF (SEQ 1D NO:197);

FEQTGVPLLPPKSFKY (SEQ ID NO:198);

[FGDPPPPIPMKGRSL (SEQ ID NO:199);

s SNQGSIPVLPIKRVQY (SEQ 1D NO:200):
NYVNALPPGPPLPAKN (SEQ IDNO:201);

SSDPERPYLPPKLWSV (SEQ 1D NO:202);

HFGPSKPPLPIKTRIT (SEQ ID NO:203);

DWKVPEPPVPKPLKQ (SEQ ID NO:204):
ATSEGLPILPSKVGSY (SEQ ID NO205);
NANVSAPRAPAFPVKT (SEQ I NO:206);
EMVLGPPVPPKRGTVV (SEQ 1D NO:207),
AGSRHPPTLPPKESGG (SEQ ID NO:208); and
SVAADPPRLPAKSRPQ (SEQ ID NO:209).
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According to a nineteenth embodiment of the invention there is provided a purified
peptide that binds 1o the SIH3 domain of Yes, said peptide comprising an amino acid
sequence selected from the group consisting of:
I'FMRPLPALPGHGQIH (SEQ IDNO:2L 1),
LPRRPLPDLPMAAGKG (SEQ 1D NO:212);
LLGSRPLPPTPROQWPEV (SEQ 1D NO:213);
STIRPLPAIPRDTLLT (SEQ ID NO:214),
RSGRPLPPIPEVGHNV (SEQ ID NO:215Y;
IGSRPLPWTPDDLGSA (SEQ IDNO:216);
LAQRELPGLPAGAGVS (SEQ IND NO:217);
IPGRALPELPPQRALP (SEQ ID NO:218};
FVGRELPPTPRTVIPW (SEQ ID NO:219),
DPRSALPALPLTPLQT (SEQ I NO:220). and
SPHDVLPALPDSHSKS (SEQ [DNO:221).
ik According to a twentieth embodiment of the invention there is provided a purificd
peptide that binds to the N terminal SH3 domain ol Grb2, .said peptide comprising an
amino acid sequence selected from the group consisting of:
KWDSLEPALPPAFTVE (SEQ IDNQ:224):
RWDQVLPELPTSKGQI (SEQ 1D NO:225);
- RFDFPLPTHPNLQKAH (SEQ ID NO:226);
RLDSPLPALPPTVMON (SEQ 1D NO: 227); :
RWGAPLPPLPEYSWST (SEQ ID NO:228);
YWDMPLPRI.PGEEPSL (SEQ ID NO:229);
: RFDYNLPDVPLSLGTA (SEQ ID NO:230);
TRKPNAPLPPLPAYMG (SEQ 1D NO:231);
KWDLDLPPEPMSLGNY (SEQ 1D N0:233),
YYQRPLPPLPLSHFES (SEQ ID NQ: 234);
YYRKPLPNLPRGQTDD (SEQ ID NO:235);
YFDKPLPESPGALMSL (SEQ 1D NO:236),
it YFSRALPGLPERQEAH (SEQ I NO:237);
SLWDPLPPIPQSKTSV (SEQ 1D NO:239),
SYYDPLPKLPDPGDLG (SEQ 1D NO:240);
KLYYPLPPVPFKDTKH (SEQ 1D NO:241); and
DPYDALPETPSMKASQ (SEQ 1D N0:242),
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According 1o a twenty first embediment of the invention there is provided a
purified peptide consisting of an amine acid sequence selected from the group consisting
oft SEQ 1D NOs: 250-252. 254, 256-259, 261, 262, 2064-2066, 269-272, 275, 280, 281,
286-289. 291,294, and 295.

According to a twenty sccond embodiment of the invention there is provided a
purified peptide having an amino acid sequence selected from the group consisting of:
SEQ 1D NOs: 296-453.

According to a twenty third embodiment of the invention there 13 provided a
method of dentifying an inhibitor of the binding between a first molecule comprising an
SH3 domain and a second molecule that binds to the SH3 domain comprising incubating
one or more compounds from which it is desired o select such an inhibitor with the first
molecule and the second molecule under conditions conducive to binding and detecting
the one or more compounds that inhibit binding of (he first molecule to the second
maoleeule, wherein the second molecule is a peptide aceording to any one of the first to
rwenty second embodiments,

According to a twenty fourth embodiment of the invention there is provided a
method of identifying a compound that affects the binding of a molecule comprising an
SH3 domain and a ligand of the SH3 domain, the method comprising:

(a) contacting the SH3 domain and the ligand under conditions conducive
10 hinding in the presence of a candidate compound and measuring the amount of binding
hetween the SH3 domain and the ligand;

(b} comparing the amount of binding in step (a) with the amount of binding
known or determined to occur between the molecule and the ligand in the absence of the
candidate compound, where a difference in the amount ol binding between step (a) and
the amount of binding known or determined to oceur between (he malecule and the ligand
in the absence of the candidate compound indicates that the candidate compound is a
compound tha{ aftects the binding of the molecule comprising an SH3 domain and the
ligand. -

According to a twenty fifth embodiment of the invention there is provided a kit
comprising, In one or more containers;

(a) apurified first molecule comprising an SH3 domain; and

(b)  a purified second moiecule that binds to the SH3 domain,
wherein said second molecule comprises a peptide having an amine acid sequence

selected from the group consisting of : SEQ IDNOs: 107-112, 114-126, 128-140, 142-59,
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167, 168-172, 174, 176-195, 197-209, 211-221, 224-232, 234-237, 239-242, 25(3-252,
234 2536-239. 261, 262, 264-266, 269-272, 275,280, 281, 286-289. 291, 294-453.

According to a twenty sixth embodiment of the invention there is provided a
puriticd peptide that binds to the SH3 domain of Src, said peptide comprising the amino
acid sequence
LXIXCRPLPN 2 PX,Xs (SEQ ID NO:233
where y represents atiphatic amino acid residues and X, X5, X5. X4, and X5 represents
any amino acid: except that if
No=Poy=1, Xy =P and X5 =P, then:
where X, = F_then X5 is not H or R: or
where X - Sothen Xo s not RCH, AN T.G. V.M or Weor
where Xy = C.then Xz is not S or Gz ot
where Xy = R.then Xz isnot T or F; ar
where Xy =A.then Xs isnot R, Q. N, S, or L or
where X; = Q. then X; is not M; or
where Xy = L. then Xy isnot R or
where X = 1 then X; 1s not Az or
where X =P, then X5 1snot P, W, orR; or
where X; = G. then Xa isnot S or R or
where X; = T.then X3 isnot T
with the proviso thal the peptide is not LRQRPLPPPIP.

According to a twenty seventh embodiment of the invention there is provided a
purified peptide that binds te the SH3 domain of Yes, said peptide comprising the amino
acud sequence

W XGRPLPXGLPX X s (SEQ 1D NO:466)
where y represents aliphatic amino acid residues and X, Xo, X5, X4, and Xs represent any
amino acid; except that if
Xi=P.Xy=D.and X5 =P, then:
when yr =L
where Xy =Fothen Xssnot Hor R or
where Xy =S, then X isnot R, H, AN, T, G, V., M.or W:or
where Xy =C. then X2 1snot Sor G or
where Xy =R, then X5 isnot T or F; or

where Xy = A then Xpisnot R, Q, N, S, or L; or
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where X = Q, then X5 is not M; or
where Xy =L, then Xz isnot R; or
where X =1, then X; isnot A; or
where Xy =P, then Xo isnot P, W, or R; or
where Ny = Guthen Xs isnot Sor R: or
where X = 1. then Xz is not T and
when yp =P,
where X5 = AL then X, is not R; or
where X) = 8. then Xs isnotRor Y: or
where X = M. then X, isnol S; or
where X = V. then X; is not G; or
where Xy = R.then Xy is ol §; or
where N; = 1. then X5 1s not R; and
when oy = A,
where X, = A. then X; 1s not K; and
wheny =V,
where X = A. then X; is not C or Q; or
where X = P, then X5 is not P; and
whemy =1,
where X, =G, then X3 is not H; or
where X, =T, then X5 is not S; or
where X = R, then X3 is not S with the proviso that the peptide is not LRQRPLPPPIP.
Brief Description of the Figures

11G 1 itlustrates a scheme for the generation of a random 36 amine acid peptide
library (TSAR-9); e.g., SEQ ID NO:16). Oligonucleotides were synthesized (SEQ D
NOS:17-18), converted into double-stranded DNA, cleaved with restriction enzymes
(SEQ 1D NOS: 19-20). and cloned intwo the M3 vector, m663. The random peptide
reuion encoded by the oligonucleotides is shown in the box (SEQ ID N-(-):IG) and is
situated at the N-terminus of mature protein HI (SEQ ID N(:21). SEQ TD NO:22
includes the three amino acids preceding the signal peptidase cleavage site.

F1G 2 illustrates o scheme for the generation of a random 22 amino acid peptide
library (TSAR-12; ez, SEQ ID NO:23). Oligonucieotides were synthesized (SEQ 1D
NOS:24-25). converted into double-stranded DNA, cleaved with restriction enzymes

(SEQ 1D NOS: 26-27), and cloned into the M13 vector, m663. The random peptide
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region encoded by the oligonucleotides is shown in the box (SEQ ID NO:23) and is
situated at the N-terminus of mature protein I (SEQ 1D NO:28). SEQ (D NO:29

includes the three amino acids preceding the signal peptidase cleavage site.
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FIG. 3 illustrates a'scheme for the generation of a
random 8 amino acid peptide library (R8C; SEQ ID NO:30).
Oligonucleotides were synthesized (SEQ ID N0OS:31-32),
converted into double-stranded DNA, cleaved with restriction
enzymes (SEQ ID NOS:33-34), and cloned into the M13 vector,
m663. The random peptide region (SEQ ID N0:30) is flanked by
cysteine residues and is situated at the N-terminus of mature
protein III (SEQ ID NQ:35). _

FIG. 4 illustrates the possible origin of one class of
double-insert R8C recombinants (e.g., enceding SEQ ID NO:36).
Double-stranded oligonucleotides (e.g., SEQ ID NO:37) may
have ligated in a head-to-head fashion at the Xba I site
prior to cloning in the Xho I- Xba I cleaved M13 vector.

FIG. 5 shows a list of random peptide recombinants (SEQ
ID NOS:38-61 and 106) isolated by the method of the present
invention and the displayed peptlide sequence. The amino acid
seguences are aligned to highlight the core sequences. The
flanking sequences are shown to the N-terminal and C-terminal
ends of the core sequence. SEQ ID N0OS:38-~61 are shown in
order from top to bottom except that SSCDHTLGLGWCGSRSTRQLPIPP
TTTRPSR is SEQ ID NO:106 and RPLPPLP is SEQO ID NO:9.
Tl2.Src3.1 is a Class II ligand (See Section 6.14.5).

FIG. 6 graphically illustrates the relative binding
affinities of selected phage clones for various SH3 domains.
The results indicate that certain amino acid sequences
provide generic SH3 domain binding, while others can provide
greater selectivity for the SH3 domain of Src. still other
clones exhibit Src SH3 domain preferential binding.

FIG. 7 shows the binding of synthetic peptides (SEQ ID
NOS:9 and 62-70) representing Src SH3-selected phage inserts
to Src SH3-GST fusion target (shaded columns) over background
GST binding (unshaded columns) relative to the core peptide
RPLPPLP (SEQ ID NO:9) and proline~rich peptide segments
derived from naturally occurring proteins. Bound
biotinylated peptide was detected with streptavidin-alkaline
phosphatase ELISA. Each point was performed in triplicate;
average absorbance at 405 nm is presented. Error bars
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represent SD. SEQ ID NOS:62-70 are shown in order from top
to bottom except that RPLPPLP is SEQ ID NC:9.

FIG. 8 illustrates the relative specificity of selected
peptides (SEQ ID NOS:9 and 62-70) for SH3 domains derived
from different proteins. In particular, the binding
affinities of the peptides for the SH3 domains of the
following protein fusion targets were tested: Src SH3-GST,
Yes SH3-GST, Grb2-GST, Crk SH3-GST, Abl SH3-GST, PLCy1l
SH2S5H3-GST. Bound biotinylated peptide was detected with
streptavidin-alkaline phosphatase. Each peint was performed
in triplicate; values are average signal (absorbance at 405
nm) above GST background, with error bars representing
standard deviation. Hatched bars indicate saturation of the
ELISA signal. SEQ ID NOS:62-70 are shown in order from top
to bottom except that RPLPPLP is SEQ ID NO:9.

FIG. 9 presents the results of competition experiments
in which selected peptides were found to inhibit the binding
of proteins from cell lysates to immobilized Src SH3I-GST or
Abl SH3-GST protein fusion targets.

FIG. 10 presents a graph illustrating the increased rate
of preogesterone-induced maturation of oocytes injected with
an 5H3 domain-binding peptide, VLKRPLPIPPVTR (SEQ ID NO:64),
of the present invention. Briefly, Stage VI oocyted were
prepared and injected as previously described (see, Kay,
B.K., in Methods in Cell Biol., (1991) 36:663-669). Oocytes
were injected with 40 nL of 100 pM test peptide or water.

After injection, the ococytes were placed in 2 pg/mL
progesterone (Sigma, St. Louis, M0O) and scored hourly for
germinal vesicle breakdown (GVBD). LAPPKPPLPEGEV is SEQ ID
NO:70.

FIG. 11 shows the results of fluorescence experiments in
which certain peptides, Panel A = VLKRPLPIPPVTR (SEQ ID
NO:64), Panel B = GILAPPVPPRNTR (SEQ ID NO:63), Panel C =
RSTPRPLPPLPTTR (SEQ ID NO:67), of the invention were shown to
localize within cellular compartments thought to contain Sre
or Src-related proteins.

_13-.
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FIG. 12 illustrates é scheme for the generation of a
biased peptide library. Oligonucleotidés‘were synthesized
(SEQ ID NOS:162~163), converted into double~stranded DNA (SEQ
ID NO:454), cleaved with restriction enzywes Xhol and Xbal
(SEQ ID NOs:455-456), and cloned into the mBAX vector (SEg ID
NOs:457-458), described further below in the Examples
section. The biased peptide regicon (SEQ ID NO:459) is
situated at the N-terminus of mature pIII protein,
CTAGACGTGTCAGT is a portion of SEQ ID NO:162. ACTGACACGT is
a portion of SEQ ID NO:454, TCGAGGCACAG is a portion of SEQ
ID NO:454. ’

FIG. 13 illustrates the peptide sequence encoded in the
mBAX vector situated at the N-terminus of mature pIII
protein. TCCTCGAGTATCGACATGCCTTAGACTGCTAGCACTATGTACAACATGCTT
CATCGCAACGAGCCA is SEQ ID NO:460. SSIDMP*TASTMYNM LHRNEP is
SEQ ID NO:461. GGTGGGAGGAAGTTGAGCCCGCCCGCCAACGA
CATGCCGCCCGCCCTCCTGAAGAGGTCTAGA is SEQ ID NO:462.
GGRKLSPPANDMPPALLKRSR is SEQ ID NO:463.

FIG. 14 illustrates the relative binding of SH3-selected
phage clones to various SH3 demains. Two clones (A and B)
representing each c¢onsensus motif were assayed for binding to
1 ug of each immobilized GST-SH3 fusion protein. Bound phage
were detected by anti-phage ELISA. Sequences of peptides
displayed by each clone are aligned with their respective
consensus motifs. Invariant proline residues are underlined.
Solid bars, specific binding; open bars, cross~reactive
binding. Values are average OD,,, t+ SD (N =3).

5. Detailed Description of the Invention
5.1. @eneral Censiderations .

The present invention relates to peptides that exhibit a
binding affinity for an SH3 domain, which domain has been
found to be present in a number of physioclogically
significant proteins. 1In particular, peptides are disclosed
which exhibit general binding characteristics to the SH3
domains found in a group of proteins, including but not
limited to Abl, Src, Grb2, PLC-§, PLC-y, Ras GAP, Nck, and

- 14 -
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p85 PI-3’ Kinase. Preferred peptides exhibit selective, if
not specific, binding affinity for the SH3 domain of Src. As
described herein, the peptides of the present invention
include a core sequence, preferably a consensus segeunce, and
additional amino acid residues that flank the core segquence.
These peptides, including the methods for their
identification, are described in greater detail, below.

Thus, in a specific embodiment of the invention,
peptides are provided which have at least nine and up to
about forty-five amino acid residues, including an amino acid
sequence resembling the formula,

R-2-L-P-5-6-P-8-9 (SEQ ID NO:10},
positioned anywhere along the peptide. In the above-
mentioned formula, each number represents an amino acid
residue, such that 2 represents any amino acid residue except
cysteine, 5 and 6 each represents a hydrophobic amino acid
residue, 8 represents any amino acid res;due except cysteine,
and 9 represents a hydrophilic amino acid residue except
cysteine. Each letter used in the formulas herein represent
the standard one-letter symbol for the corresponding amino
acid. When the peptide is a 9-mer, the peptide
R-P-L-P-P-L-P-T-5 (SEQ ID NO:11) is excluded. The peptides
of particular interest are those that exhibit a binding
affinity for the SH3 domain of Src and Src-related proteins,
including Yes, Fyn, Lyn, Lck, Hck and Fgr. Preferably, the
peptides of the invention exhibit a binding affinity for the
SH3 domain of Src, which is at least three-fold, more
preferably at least four-fold, most preferably at least about
five-fold greater than that exhibited by the peptide RPLPPLP
(SEQ ID NO:9). In still other embodiments, the peptides
exhibit a binding affinity for the SH3 domain of Src which is
at least ten-fold greater than that exhibited by the peptide
RPLPPLP (SEQ ID NO:9).

In specific embodiments, peptides are disclosed in which
the varicus amino acid residues at the indicated positions
may independently have the following preferred identities: 2
isa P, R, A, L, Q, E or S, more preferably P or R; 5
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represents a P, M, I or L, more preferably P or M; 6 is a P,
L, I or V, more preferably Por L,; 8 isa T, R, P, I, N, E,
V, 8, A, G or L, more preferably T or R; and 9 is a T, R, S,
H or D, more preferably T or R. Despite the preference for
hydrophobic amino acid residues at 5 and 6, in some cases it
may be desirable to have hydrophilic amino acid residues at
these positions. Specifically, amino acid residue 5 may be a
T, R or §, and amino acid residue 6 may be a T or R.
Likewise, while a hydrophilic amino acid residue is preferred
at position 9, in some instances a hydrophobic residue, such
as a P or A, may be desirable.

The present invention also contemplates SH3 domain-
binding peptides with a minimum rength of 10, 11, 12, 13, 14,
15 or more amino acids. Such peptides contain additional
amino acid residues flanking the core seguence of
R-2-L-P-5-6-P (SEQ ID NO:71) either at the C-terminal end,
the N-terminal end or both. Thus, for example, such peptides
include those that further comprise a C-terminal-flanking
amino acid sequence of the formula 10, 10-11, 10-11-12, 10-
11-12-13 (SEQ ID NO:12) or 10-11-12-13-14 (SEQ ID NO:13), in
which each number represents any amino acid residue except
cysteine, such that the aminc acid residue 10 is bound to the
anino acid residue 9 by a peptide bond. In that case,
specific embodiments include an amino acid residue 10 which
is T, R, L, 8§, D, P, A or N, preferably T or R, an amino acid
residue 11 which is R, P, A, Q, S or T, preferably R or P, an
amino acid residue 12 which is P, S, R or T, preferably P or
S, an amino acid residue 13 which is P, S, R, F, H or T,
preferably P or S, and an anino acid residue 14 which is §,
R, G or T, preferably, S or R.

Furthermore, peptides are also provided which further
comprise an N-terminal-flanking amino acid sequence of the
formula 17, 2/-1f, 3’=-27-1' or 4f-3'-2'-1' (SEQ ID NO:14) in
which each number represents any aminc acid residue except
cysteine, such that 1’ is bound to R by a peptide bond. 1In
such a case, sSpecific embodiments are provided in which the
amino acid residue 1’ is T, P, 8, N, F, W, K, H, Q or G,
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preferably T or P, wherein the amino acid residue 2/ is §, T,
G, P, R, Q, L, A or H, preferably S or T, wherein the amino
acid residue 37 is R, S, P, G, A, V, Y or L, preferably S or
T, and wherein the amino acid residue 4’ is R, 8, V, T, G, L
or F, preferably R or S,

In a particular embodiment, a peptide is disclosed
having at least thirteen and up to forty-five amino acid
residues, including an amino acid sequence of the formula,
3¢4-2'~1'-R-2-L=P-5-6-P-8-9-10 (SEQ ID NO:15), positioned
anywhere along the peptide, in which each number represents
, 17, 2, 8, and 10
each represents any amine acid residue except cysteine, 5 and

an amine acid residue, such that 3/, 2

6 each represents a hydrophobic amino acid residue, and 9
represents a hydrophilic amino acid residue except cysteine,
each letter being the standard one-letter symbol for the
corresponding amino acid, said peptide exhibiting a binding
affinity for the SH3 domain of src. Preferred 13-mers
include, but are not limited to, those having an amino acid
residue 5 which is a P or M, an amino acid residue 1’ which
is T, P, 8 or N, an amino acid residue 2/ which is $ or T, an
aminc acid residue 3’ which is R or S, and an amino acid
residue 10 which is T or R. In all the SH3 domain-binding
peptides described herein, the prohibition against the use of
the hydrophilic amino acid residue cysteine (C) does not
extend beyond the 7-mer "core" sequence and the additional
amino acid residues Tlanking the wore up to a total (core +
flanking) of about 20 amino acids. That is, the occasional
use of a cysteine is not absolutely prohibited. What should
be kept in mind is that the potential for the formation of
intramolecular disulfide bonds, to form a cyclic structure,
be minimized as much as possible. Applicants have found that
cyclized structures appear to be disfavored, at least with
potential binding peptides of less than about 15 amino acid
residues in length. The concern for the formation of
cyclized structures comprising the core sequence diminishes
with increasing size of the peptide. Presumably, a large
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enough structure, though éyclic, may allow the critical core
sequence to adopt a more or less linear conformation.

In particular, specific peptides are disclosed which
exhibit binding affinities to SH3 demains. These include the
peptides, RSTPRPLPMLPTTR (SEQ ID NO. 62), RSTPRPLFPLPTTR (SEQ
ID NO. 67), GILAPPVPPRNTR (SEQ ID NO. 63), VLERPLPIPPVIR (SEQ
ID NO. 64), GPHRRLPPTPATR {SEQ ID NO. 65), and ANPSPATRPLPTR
(SEQ 1D NO. 66).

Phage clones are also disclosed, along with the amino
acid sequences that are responsible for SH3 domain binding.
These phage clones are identified in Figure 5.

In other embodiments of the present invention, SH3
domain~binding peptides are contemplated which have a total
of 11, 13, 14, 18, 20, 22, 23, 25, 30, 36, 38 or 45 amino
acid residues.

The peptides of the present invention, having been
disclosed herein, may be prepared by any number of
practicable methods, including but not limited to solution-
rhase synthesis, solid-phase synthesis, protein expression by
a transformed host, cleavage from a naturally-derived,
synthetic or semi-synthetic polypeptide, or a combination of
these techniques.

The SH3 binding peptides exhibit a wide range of
biological activity which includes the enhancement (or
inhibition, depending on the particular peptide or the nature
of the peptide’s target molecule, in this case a protein
bearing an SH3 domain) of the natural function or biological
activity of the peptide’s target molecule. For example, the
interaction of the binding peptide of the present invention
could result in the medulation of the oncegenic activity of
the target mclecule bearing the SH3 domain. If the target
molecule has, in turn, a natural binding partner or ligand,
the peptides of the present invention may also exhibit
antagonistic or agonistic activity in relatien to the
biological activity of the natural binding partner.

Thus, it is an object of the present invention to
provide a method of activating Src or Src-related protein
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tyrosine kinases by administering an effective amount of the
SH3 domain-binding peptides generally described herein. The
intensity of the immune response can thus be stimulated, for
example, by the increased production of certain lymphokines,
such as TNF-alpha and interleukin-1. As is generally known
to those of ordinary skill in the art, a more intense immune
response may be in order in certain conditions, such as in
combating a particularly tenacious infection, viral or
otherwise, or a malignancy.

Furthermore, in a specific embodiment of the present
invention, a conjugate compound is contemplated which
comprises the peptide of the present invention and a second
chemical moiety. The second chemical meoiety can be selected
from a wide variety of chemical compounds including the
peptide itself. Typically, however, the second chemical
moiety is selected to be other than the peptide of the
present invention, including but not limited to an amino
acid, a peptide other than an SH3 binding peptide of the
present invention, a polypeptide or protein (i.e., the
conjugate is a fusion protein)}, a nucleic¢ acid, a nucleoside,
a glycosidic residue (i.e., any sugar or carbohydrate), a
lakel or image-enhancing agent (including metals, isotopes,
radioisotopes, chromophores, flucrophores (such as FITC,
TRITC, and the like), and enzyme subsirates), a drug
(including synthetic, semisynthetic, and naturally-occurring
compounds), small molecules (e.g., biotin, hormones, factors)
and the like.

The peptide of the present invention can be conjugated
to the second chemical moiety either directly (e.g., through
appropriate functional groups, such as an amine or carboxylic
acid group to form, for example, an amine, imine, amide,
ester, acyl or other carbon-carbon bond) or indirectly
through the intermediacy of a linker group (e.g., an
aliphatic or aromatic polyhydroxy, polyamine, polycarboxylic
acid, polyolefin or appropriate combinations thereof).
Moreover, the term "conjugate," as used herein, 1s also meant
to encompass non-covalent interactions, including but not
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limited to ionic, affinity or other complexation
interactions. Preferably, such other non-covalent
interactions provide definable, most preferably, isolatable
chemical conjugate species.

As described further herein, the peptides of the present
invention have been shown to localize within certain cellular
compartments which contain Src or Src-related proteins.
Consequently, the above-described conjugate can be utilized
as a delivery system for introduction of a drug to cells,
tissues or organs that include SH3 domain-containing
proteins.

It should also be pointed out that the present invention
seeks to provide a recombinant construct comprising a nucleic
acid or its complement that includes codons or nucleotide
sequences encoding a peptide having a region that binds to an
SH3 domain, preferably the Src SH3 domain. The recombinant
nucleic acid may be a DNA or RNA polynucleotide.

In a specific embodiment, the present invention
contemplates a recombinant construct which is a transforming
vector. Such vectors include those well known to those of
ordinary skill in the art, which effect the transfer or
expression of the nucleotide sequence after introduction to a
host, such as recombinant plasmid, phage or yeast artificial
chromosome. These vectors may be closed circular loops or
they may be linearized. The vectors contemplated include
those that exist extrachromosomally after host transformation
or transfection, as well as those that integrate within or
even displace portions of the host chromosome. The vectors
may be introduced to the cell with the help of transfection
aids or techniques well-known in the art. For example, these
aids or technigques may take the ferm of electroporation, use
of calcium chloride, calcium phosphate, DEAE dextran,
liposomes or polar lipid reagents known as LIPOFECTIN or
LIPOFECTAMINE. In additicon, the present invention
contemplates the direct introduction of the desired nucleic
acid to the host cell, for instance, by injection.
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Transformed host ceils are also obtained by the methods
of the present invention which are capable of reproducing the
polynucleotide sequences of interest and/or expressing the
corresponding peptide products. A variety of hosts are
contemplated, including prokaryotic and eukaryotic hosts. 1In
particular, bacterial, viral, yeast, animal, and plant cells
are potentially transformable hosts. Thus, a method is
disclosed to obtain a transformed host cell that can produce,
preferably secrete, a peptide having a region that binds to
an SH3 domain comprising (a) providing an expression vector,
preferably a secretory expression vector, comprising a
nucleotide sequence encoding at least one copy of a peptide
having a region that binds to an SH3 domain; and (b)
introducing the vector to a competent host cell.

The peptides, thus produced, may then be introduced to
cells, tissues, organs, or administered to the subject for

the purpose of modulating the biochemical activity of the SH3

domain-containing proteins present therein. Accordingly, in
specific embodiments of the present invention, compositions
are provided which comprise an SH3 domain-binding peptide,
including a core sequence and flanking seguences, and a
suitable carrier.

The compositions contemplated by the present invention
may also include other components, from those that facilitate
the introduction or administration of the compositions to
those that have their own innate activity, such as a
prophylactic, a diagnostic or a therapeutic action. Such
innate activity may be distinct from that of the peptides of
the present invention or be complementary thereto. In any
event, the compositions of the present invention include
those that are suitable for administration intoc mammals,
including humans. Preferably, the compositions (including
necessarily the carrier) of the present invention are
sterile, though others may need only ke cosmetically,
agriculturally or pharmaceutically acceptable. Still other
compositions may be adapted for veterinary use.
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The compositions, inéludinq the drug delivery systems
described herein, are contemplated to be administered in a
variety of ways, such as parenterally, orally, enterally,
topically or by inhalation. The compositions may also be
adminstered intranasally, opthalmically or intravaginally.
Furthermore, the compositions of the invention can take
several forms, such as solids, gels, liquids, aerosols or
patches.

In another embodiment of the present invention a method
is provided of identifying a peptide having a region that
binds to an SH3 domain comprising: (a) providing an
immobilized target protein comprising an SH3 domain; (b)
incubating the immobilized target protein with an aliquot
taken from a phage-displayed random peptide library, which
library includes peptides having a randon sequence of >8
amino acid residues; {¢) washing unbound phage from the
immobilized target protein; {(d) recovering the phage bound to
the immobilized target protein; and (e¢) determining the
relevant nucleotide sequence of said binding phage nucleic
acid and deducing the primary sequence corresponding to the
SH3 domain-binding peptide. Preferably, the methed further
comprises amplifying the titer of the recovered phage and
repeating the steps of incubatien, washing and recovery to
provide SH3 domain~binding peptide-enriched phage.

Any other mode by which the peptide library, random or
otherwise, can be “displayed" can be utilized in the present
invention, however. Moreover, the present applicants believe
that longer random peptide sequences (e.g., >6 amino acid
residues, preferably >10, and most preferably, >12) provide
not only much greater diversity but also a richer degree of
secondary structure conducive to binding activity. If the
random region of the peptide is less than or equal to an 8-
mer, it should preferably not be cyclized.
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5.2. Preparation of Random Peptide Libraries
The preparation and characterization of the preferred
phage-displayed random peptide libraries have been described
elsevhere. See, for example, Kay, B.K. et al. in Gene (1992)

128:59-65, for a description of the preparation of the phage-
displayed random peptide library known as TSAR-9, more below.
In particular, by cloning degenerate oligonucleotides of
fixed length into bacteriophage wvectors, recombinant
libraries of random peptides can be generated which are
expressed at the amino-terminus of the pIII protein on the
surface of M13 viral particles. (There are 3-5 copies of the
pIXI-fusion on the surface of each particle.) Phage display
coffers several conveniences: first, the expressed peptides
are on the surface of the viral particles and accessible for
interactions; second, the recombinant viral particles are
stable (i.e., can be frozen, exposed to pH extremes); third,
the viruses can be amplified; and fourth, each viral particle
contains the DNA encoding the recombinant gencme.
Consequently, these libraries can be screened by isolating
viral particles that bind to targets. The isclates can be
grown up overnight, and the displayed peptide seguence
responsible for binding can be deduced by DNA sequencing.

These libraries have approximately >10° different
recombinants, and nuclectide seqguencing of the ingerts
suggests that the expressed peptides are indeed random in
amino acid seguence. These libraries are referred to herein
as TSAR libraries, where TSAR stands for Totally Synthetic
Affinity Reagents. The preparation of the TSAR libraries are
described further below.

5.3. SH3 Binding Clones And Their Characteristics
Accordingly, peptides have been isclated from an
unconstrained random peptide library which exhibit a binding
affinity for SH3 domains. Furthermore, the binding
affinities exhibited by the disclosed peptides differ in
their selectivities with certain peptides showing comparable
binding affinities for SH3 domains derived from different
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proteins, while others maﬁifest greater affinities for
specific SH3 domains.

The amino acid sequence of various peptides isolated by
the present method are listed in Figure 5. As can be seen
from this list, certain groups of SH3 domain binding peptides
are isolated from three separate random peptide libraries,
each based on a different type of random peptide insert, all
displayed at the amino-terminus of the pIII protein on the
surface of M13 viral particles. Ten clones were isolated
from the R8C library, seven from the TSAR-12 library, and
seven from the TSAR-9 library. The sequences are presented
to highlight the particular amino acid residues believed to
bind directly to the SH3 domain, as well as to péint out the
remaining amino acid resiudes of the random insert and the
viral flanking sequences and complementary site amino acid
residues common to each group of clones. The frequency with
vhich each particular clone is found in each library is also
indicated in Figure 5. Thus, clones Ti2.SRC3.1 and
T12.8RC3.2 are by far the most abundant clones found among
the three libraries.

Interestingly, all the binding peptides are found to
have the proline-rich amino acid residue motif, which is
apparently vesponsible for binding, the motif being located
predominantly at the C-terminal end of the insert, although
each clone also contains an insert at the N-terminal end.
The significance of this observation is not presently
understood, although this finding may indicate the possible
importance of the C-terminal viral flanking sequences in SH3
domain binding.

Indeed, a synthetic peptide bearing only the core
consensus sequence RPLPPLP (SEQ ID NO:9) was less effective
in binding to target SH3 domains than synthetic peptides that
also included additional amino acid residues flanking the
core sequences. Thus, 13-mers and l4-mers having the
sequences RSTPRPLPMLPTTR (SEQ ID NO:62), RSTPRPLPPLPTTR (SEQ
ID NO:67), GILAPPVPPRNTR (SEQ ID NQ:63), GPHRRLPPTPATR (SEQ
ID NO:65), and VLKRPLPIPPVTR (SEQ ID N0O:64) have been
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prepared and shown to bind to SH3 domains, such as those of
Src and Yes, much more avidly than the 7-mer, RPLPPLP (SER ID
NO:92). The 13-mer ANPSPATRPLPTR (SEQ ID NO:66) has been
shown to have binding affinities comparable to the core
consensus sequence. In each case, the 13-mers comprise a 7«
mer "core" segquence plus additional amino acid residues
flanking same, some of which additional amino acid residues
are contributed by the viral flanking sequences.

Thus, in one embodiment of the present invention, a 7-
mer core includes a consensus motif of the formula RXLPggP
(SEQ ID NO:71), wherein R is arginine, L is leucine, P is
proline, X represents any amino acid except cysteine and ¢
represents a hydrephobic amino acid residue. By "hydrophobic
amino acid residue," the applicants mean to include F, ¥, W,
V, A, I, L, P or M, each letter representing the standard
one-letter designation for the corresponding amino acid
residue.

Furthermore, a preferred 9-mer peptide compriszing two
additional amino acids on the C-terminal end of the core
seqguence is envisioned having a consensus motif of the
formula RXLP¢¢PXy (SEQ ID NO:10). In this preferred 9-mer
consensus motif, the symbol ¢ represents a hydrophilic amino
acid residue, except cysteine. By "hydrophilic amino acid
residue," the applicants mean to include X, R, H, D, E, N, Q,
T, 5 or C, and the other symbols are as defined above. For
the purposes of the present invention, a glycine residue (G)
may be considered either a hydrophobic or a hydrophilic amino
acid residue. The one-letter symbols B and Z, which stand
for N or D and Q or E, respectively, are considered
hydrophilic amino acid residues.

Particular 13-mer peptides of the present invention
include those listed, below. It is noted, however, that not
all the following 13-mer peptides correlate strictly to or
comply with the preferred 9-mer consensus motif, described
above. Those peptides that do not comply (indicated in
italics, with the non-complying amino acid residues
underscored) can, thus, be described as "resembling" those
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that do comply (indicated.in normal type} with the preferred
9-mer consensus motif: PGFRELPPLPPSR (SEQ ID NO:72),
AQSRPLPIPPETR (SEQ ID NO:73), VLKRPLPIPPVIR (SEQ ID NO:64),
PPNSPLPPLPTHL (SEQ ID NO:74), TGRGPLPPLPNDS (SEQ ID NO:75),
YSTRPVPPITRPS (SEQ ID NO:76), SHKSRLPPLPTRP (SEQ ID NO:77),
YRFRALPSPPSAS (SEQ ID NO:78), GPHRRLPPTPATR (SEQ ID NO:65),
LAQRQLPPTPGRD (SEQ ID NQO:79), ALQRRLPRTPPPA (SEQ ID No:80),
PATRPLPTRPSRT (SEQ ID NO:8l), YSTRPLPSRPSRT (SEQ ID No:82),
XPGRILLLPSEPR (SEQ ID NO:83), SGGILAPPVPPRN (SEQ ID NOC:84),
RSTRPLPILPRTT (SEQ ID NO:85), STPRPLPMLPTTR (SEQ ID NO:86),
STNRPLPMIPTTR (SEQ ID NO:87), RSTRPLPSLPITT (SEQ ID NO:88),
STSRPLPSLPTTR (SEQ ID NO:89), RSTRSLPPLPPTT (SEQ ID N0O:90),
RSTRQLPIPPTTT (SEQ ID NO:91), STPRPLPLIPITP {SEQ ID N0:92),
RSTRPLPPTPLTT (SEQ ID NO:93), and RSTRPQPPPPITT (SEQ ID
NO:94). Accordingly, other peptides not specifically
disclosed, which either cemply with or "resemble" the
preferred 9-mer consensus motif, can be readily envisioned by
those of ordinary skill in the art and are considered to be
equivalent to those that are specifically disclesed above.

In particular, non-compliance at positions 1 (8, G, and 1, in
place of R, are tolerated), 3 (V, A, and Q, in place of L,
are tolerated), 4 (L, in place of P, is tolerated), 5
(hydrophilic amino acid residues, S, R, and T, are tolerated
in place of a hydrophobic amino acid residue), 6 (hydrophilic
amino acid residues, R and T, are tolerated in place of a
hydropheokic amino acid residue), 7 (T, and S, in place of P,
are tolerated), and 9 (P and A are tolerated in place of a

hydrophilic amino acid residue} have been observed.

5.3.1. Binding Specificities

It has been discovered that certain of the binding
peptides disclosed have a greater relative binding affinity
for one SH3 domain over another. Referring now to Figure 8,
the relative binding affinities of the various peptides -
described above toward different SH3 domain targets are
graphically presented. As one can see, the relative binding
affinities of the respective peptides can differ by orders of
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magnitude. Thus, as shown in Figure 8, the peptide
GPHRRLPPTPATR (SEQ ID NO:65), having the relevant sequence of
the phage clone identified as T12.5RC3.3, is specific to Src
family SH3 domains, including, but not limited to, Src, Yes,
Leck, Hok, Fgr, Fyn, and Lyn. This 5H3 binding peptide has
little affinity for SH3 domaing Gerived from PLCy or Grb2.
on the other hand, the peptide GILAPPVPPRNTR (SEQ ID NO:63),
corresponding to the relevant sequence of the phage clone
T12.5RC3.1, which is one of the most abundant binding clones
found by the present method, binds generically to a broad
range of SH3 domains, including Src, PLCy, and Grb2.

On an intermediate level, the present invention has also
uncovered a peptide, VLKRPLPIPPVTR {SEQ ID NO:64),
corresponding toc the relevant sequence of the phage clone
T12.8RC3.6, which is Src preferential; that is, this peptide
exhibits strong binding affinities for members of the Src
family, some binding affinities for Grb2 proteins, but little
binding affinities for PLCy domains. The peptide
ANPSPATRPLFTR (SEQ ID NO:66), corresponding to the relevant
sequence of the phage clone T12.S8RC3.2, also exhibits Src
family specificity similar to GPHRRLPPTPATR (SEQ ID NO:65).
The peptides RSTPRPLPMLPTTR (R8C.YES3.5; SEQ ID NO:62) and
RSTPRPLPPLPTTR (representative consensus motif; SEQ ID NO:67)
are highly specific for SH3 domain of Src, Yes, and other
Src-related proteins.

$.4. Further Discussion of Binding Experiments

At the outset it is apparent that the binding affinity
of certain peptides to the SH3 domain of Src¢ and Src-related
proteins is governed by more than just the presence of the
preferred core consensus sequences, RPLPPLP (SEQ ID NO:9) or
RPLPMLP (SEQ ID NO:95; i.e,, RPLP(P/M)LP, SEQ ID NO:96).
Thus, while the synthetic peptides RSTPRPLPMLPTTR
(RBC.YES3.5; SEQ ID NO:62) and RSTPRPLPELPTITR (consensus;
(SEQ ID NO:67) exhibit a strong specific binding affinity for
Src SH2, the other synthetic peptides tested also exhibited
an avid binding affinity to $H3 domains relative to the 7-
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mer, RPLPPLP (SEQ ID NO:2). These other peptides,
GILAPPVPFRNTR {SEQ ID NO:63), VLKRPLPIPPVTR (SEQ ID NO:64),
GPHRRLPPTPATR (SEQ ID NO:65), and ANPSPATRPLPTR (SEQ ID
NO:66), sport core sequences and flanking sequences that do
not closely adhere to the preferred core consensus seguences.
Thus, these results suggest that binding affinity tc SH3
domains is governed to a large extent by the nature of the
amino acid residues flanking the core 7-mer sequence.

The binding characteristics of Src SH3-selected peptides
was determined using synthetic biotinylated peptides
corresponding to the sequences displayed by Src SH3-selected
phage. These biotinylated peptides were assayed for direct
binding to immobilized Src¢ SH3-GST. Each of the five
library-derived peptides tested were found to bind to Src
SH3-GST and Yes SH3-GST over background (Figure 8).
Furthermore, a strong correlation was observed between the
similarity of a given peptide to the preferred core consensus
sequence RPLP (P/M)LP (SEQ ID ND:96) and the peptide’s
affinity for Src SH3-GST. The core sequence of the clone
T1Z.S5RC3.1 (GILAPPVPPRNTR; SEQ ID NO:63) appears to provide
more generic SH3 domain-binding characteristics.

Experiments comparing the relative binding of various
phage clones to SH3 domains taken from a variety of proteins
demonstrated the preference of these ¢lones for Src and Src-
related SH3 domains over SH3 domains taken from other
proteins.

It was further found that while the 7-mer having the
consensus sequence RPLPPLP {SEQ ID NO:9) bound to Src SH3-GST
only weakly, peptides comprising the consensus sequence
flanked by residues encoded by one of the Src SH3-selected
clones (R8C.YES3.5), RSTP (SEQ ID NO:97) at the N-terminal
end and TTR at the C-terminal end, bound significantly better
than any of the peptides tested (Figure 7). Thus, as stated
previously, sequences that flank the RPLP(P/M)LP (SEQ ID
NO:96) core appear to be important contributors to SH3
binding. It is further surmised that a peptide having or
resembling the sequence RSTPAPPVPPRITR (SEQ ID N0O:98) should
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exhibit strong but generic binding te a variety of SH3
domains.

Similarly, it is observed that most of the Src SH3-
binding motifs are located near the carboxy-terminus of the
random peptides, adjacent to sequences which are fixed in
every clone (Figure 5), The exceptional clones tend to
possess sequences that resemble motifs that include fixed
flanking sequences. This clustering contrasts with previous
results, in which binding motifs are distributed throughout
the random peptide. Kay, B.K., et al., in Gene {1993)
128:59-65.

The binding of the library-derived Src SH3-binding
peptides was compared to that of peptides corresponding to
preoline-rich regions of natural proteins. Peptides
corresponding to SH3-binding regions in human PI-3/ Kinase
(KISPPTPEKPRPPRPLFV; SEQ ID NO:69) and human S0S1.20
(GTVEPVPPPVPPRRRPESA; SEQ ID NO:68), as well as a proline-
rich region of the cytoskeletal protein vinculin

" (LAPPKPPLPEGEV; SEQ ID NO:70), bound Src¢ SH3 much less well

20

25

30

a5

than the library-derived peptides (Figure 7).

As mentioned above, the relative specificity of binding
was explored. Thus, the relative binding of Src SHl-selected
peptides to equal amounts of GST fusions to SH3 domains from
different proteins was determined (Figure 8). While all of
the library-derived peptides bound the Src and Yes SH3
domains almost equally well, none of the peptides (with the
exception of peptide T12.SRC3.1, the most divergent peptide
tested) bound the SH3 domains of Grb2, Crk, Abl or PLCyl
appreciably. Thus, the library-derived peptides, in contrast
with a peptide derived from 5051, exhibit SH3 binding that is
relatively specific for Src-family members.

Next, it was determined whether the binding to the Src
SH3 domain was qualitatively like the interactions of the SH3
domain and natural proteins found in cell lysates. Thus;
radiolabeled proteins were prepared from NIH 3T3 cell lysates
and chromatographed over Src SH3~GST immobkilized on
glutathione linked Sepharase. SDS-PAGE shows that a number
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of proteins can be affiniéy purified in this manner. The
synthesized peptides bind quite well to the $rc SH3 domain,
as they can compete the kinding of radiolabeled proteins from
cell lysates to immobilized Src-GST, with an IC,, of 1-10 mM
(Figure 9). In conclusion, the peptides can efficiently
block the interaction of cellular proteins with Src SH3 in
vitro. '

Moreover, Xenopus laevis oocytes injected with mRNA
encoding constitutively active Src undergo progesterone-
induced maturation at an accelerated rate relative to ooccytes
injected with water or c-Src mRNA. 1Unger, T.F. and Steele,
R.E. in Mol. Cell.Biol. (1992) 12:5485-5498. To explore the
ability of the library-derived Src SH3-binding peptides to
exert a biochemical effect in vive, the influence of the

peptides on the maturation of Xenopus laevis oocytes was
examined. Hence, stage VI oocytes were injected with
peptide, exposed to progesterone, and scored for germinal
vesicle breakdown. Figure 10 shows that the rate of
maturation was accelerated by approximately one hour when
cocytes were injected with the SH3-binding peptide consisting
of RPLPPLP (SEQ ID NO:9) flianked by residues from clone
T12.5RC3.6 (VLKRPLPIPPVTR; SEQ ID NO:64), but not with water
or a peptide corresponding to a proline-rich segment of
vinculin (LAPPKPPLPEGEV; SEQ ID NO:70) as controls. The
magnitude of this effect is roughly equivalent to that seen
with injection of mRNA encoding constituitively active Src.
See, e.g., Figure 3B in Unger, T.F. and Steele, R.E., supra.
This result suggests that the library-derived Src SH3-binding
peptide is effectively relieving an inhibitory effect of the
Src SH3 domain upon Src PTK activity. This model is
consistent with a number of studies which have demenstrated
an inhibitory effect of the Src SH3 domain upon Src kinase
and transforming activity. See, e.g., Okada, M., et al.,
supra; Murphy, S.M., et al., supra; and Superti-~Furga, G:, et
al., supra.
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5.5. Diagnostic And Therapeutic Agents Based On SH3
Binding Peptides and Additional Methods of
Their Use

As already indicated above, the present invention also
seeks to provide diagnostic, prophylactic, and therapeutic
agents based on the SH3 binding peptides described herein.

In one embodiment, diagnostic agents are provided,
preferably in the form of kits, comprising an SH3 domain-
binding peptide and a detectable label conjugated to said
peptide directly, indirectly or by complexation, said peptide
comprising: (i) a core sequence motif of the formula RXLPggP
(SEQ ID NO:71), wherein X represents any amine acid except
cysteine and ¢ represents a hydrophobic anino acid residue,
including F, ¥, W, V, A, I, L, P, M or G, each letter
representing the standard one-letter designation for the
corresponding amino acid residue; and (ii) two or more
additional amino acid residues flanking said core sequence at
its C-terminal end, N-terminal end or both.

The diagnostic agents of the present invention can be
used to detect the presence of SH3 domains of a generic or
specific type in cells, tissues or organs either im vitro or
in vivoe. For in vivo applications, the diagnostic agent is
preferably mixed with a pharmaceutically acceptable carrier
for administration, either enterally, parenterally or by some
other route dictated by the needs of the particular
application,

In a particular embodiment, for example, an assay based
on a fusion product is contemplated which comprises a Src SH3
domain-binding peptide of the invention and a substrate for
deregulated or "activated" Src. For instance, a muscle
biopsy, taken from a subject suspected of being infected by
the Rous sarcoma virus, can be treated with an effective
amount of the fusion product. By subsequent analysis of the
degree of conversion of the substrate, one can potentially
detect infection by the Rous sarcoma virus in the subject,
particularly mammals, esﬁecially chickens. The presence of
the retrovirus, which causes the expression of deregulated or
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"activated" Src, may thus be indicated by unusually high
levels of Src as revealed by large amounts of the converted
substrate. See, for example, Paxton, W.G. et al}, in
Bicchem. Biophys. Res. Commun. {1994) 200(1):260-267
(detection of phosphorylated tyrosine and serine residues of
angiotensin II AT1 receéptor, a substrate of Src family
tyrosine kinases); another suitable substrate may be the
protein p68 (Fumagalli, S. et al., in Nature (1994)
368(6474) :871-874; Taylor, S.J. and Shalloway, D., in Ibid.
at 867-871.

Alternatively, the enzyme can be isolated by selective
binding to a form of the SH3 domain-binding peptides of the
present invention (e.g., bictin-peptide conjugate). After
isolation of the protein-peptide conjugate complex (e.g., cn
a column comprising streptavidin), the activity of the enzyme
can then be assayed by conventional methods to determine its
level of protein kinase actiﬁity which can be taken as an
indication of the presence of the deregulated or "activated"
form of the enzyme. An assay for 5rc kinase has been
described by Klinz and Maness, in Neuroprotocols (a companion
to Neuroscience) (1992) 1(3):224-231.

Morecover, the diagnostic agents of the invention can
alsc serve as imaging agents of cells, tissues or organs,
especially those that contain proteins with an SH3 domain.
Yor example, neural cells (e.g., neurcns, other areas of the
brain), osteoclasts, osteoblasts, platelets, immune cells,
and other dividing cells are known to express or contain
proteins with SH3 domains. Thus, an image can be taken of
portions of the body to serve as a baseline for subsegquent
images to detect physiologic or biochemical changes in the
subject’s body. For instance, changes in the condition of
cellular levels of Src or a transformation of the cellular
5rc to an "activated" form may be detected using the
diagnostic or imaging agents of the present invention.

Accordingly, it has been demonstrated that an SH3-
binding peptide tagged with a fluorescence emitter can
provide an image of the cytoskeleton. The images are
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presented in Figure 11. As can be seen from Figure 11,
panels A, B, and C show the fluoresc¢ence image that is
obtained on treating NIH 3T3 fibroblasts with SH3 domain-
binding peptides modified to include a fluorescent tag. In
sharp contrast, panel D shows only a dark image that is
produced when the cells are treated with a proline-tich
segment of vinculin as a control.

In another embodiment, an SH3 domain-binding peptide-
horseradish immunoperoxidase complex or related
immunohistochemical agent could be used to detect and
quantitate specific receptor molecules in tissues, serum or
body fluids. 1In particular, the present jnvention provides
useful diagnostic reagents for use in immunoassays, Southern
or Northern hybridization, and in situ assays. Accordingly,
the diagnostic agents described herein may be suitable for
use in vitro or in vivo.

In addition, the diagnostic or imaging agent of the
present invention is not limited by the nature of the
detectable label. Hence, the diagnostic agent may contain
one or more such labels including, but not limited to,
radioisotope, fluorescent tags, paramagnetic subscances,
heavy metals, or other image-enhancing agents. Those of
ordinary skill in the art would be famjiliar with the range of
label and methods to incorporate or conjugate them into the
SH3 domain-binding peptide to form diagnostic agents.

In yet a further embodiment, pharmaceutical compositions
are provided comprising an SH3 domain~binding peptide and a
pharmaceutically acceptable carrier. In a specific
embodiment of the invention, the pharmaceutical composition
is useful for the medulation of the activity of SH3 domain-
containing proteins. By "modulation" is meant either
inhibition or enhancement of the activity of the protein
target. Accordingly, a pharmaceutical composition is
disclesed comprising an SH3 domain-binding peptide and a-
pharmaceutically acceptable carrier, said peptide comprising:
{i) a 9-mer segquence motif of the formula RXLPagpPXy (SEQ ID
NO:10), wherein X represents any aminc acid except cysteine,
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¢ represents a hydrophobié amino acid residue, and wherein ¢
is a hydrophilic amino acid residue except cysteine, each
letter representing the standard one-letter designation for
the corresponding amino acid residue; and, optionally, (ii)
additional amino acid residues flanking the S-mer seguence at
its C-terminal end, N-terminal end or both, up to a total of
45 amino acid residues, including said 9-mer sequence.
Preferably, the peptide comprises at least one, more
preferably at least two, and most preferably at least three
additional amino acids flanking the 9-mer sequence.

As stated above, the therapeutic or diagnostic agents of
the invention may also contain appropriate pharmaceutically
acceptable carriers, diluents and adjuvants. Such
pharmaceutical carriers can be sterile ligquids, such as water
and oils including those of petroleum, animal, vegetable or
synthetic origin, such as peanut oil, soybean oil, mineral
oil, sesame o0il and the like. Water is a preferred carrier
when the pharmaceutical composition is administered
intravenously. BSaline solutions and aqueous dextrose and
glycercl solutions can also be employed as liquid carriers,
particularly for injectable solutions. Suitable
pharmaceutical excipients include starch, glucose, lactose,
sucrose, gelatin, malt, rice, flour, chalk, silica gel,
magnesium carbohate, magnesium stearate, sodium stearate,
glycerol monostearate, talc, sodium chloride, dried skim
milk, glycerol, propylene, glycol, water, ethancl and the
like. These compositions can take the form of sclutions,
suspensions, tablets, pills, capsules, powders, sustained-
release formulations and the like. Suitable pharmaceutical
carriers are described in "Remington’s Pharmaceutical
Sciences" by E.W. Martin.

Such compositions will contain an effective therapeutic
amount of the active compound together with a suitable amount
of carrier so as to provide the form for proper
administration to the subject. while intravenous injection
is a very effective form of administration, other modes can
be employed, including but not limited to intramuscular,
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intraperitoneal, and subcutaneous injection, and oral, nasal,
enteral, and parenteral administration. 7

The therapeutic agents and diagnostic agents of the
instant invention are used for the treatment and/or diagnosis
of animals, and more preferably, mammals including humans, as
well as dogs, cats, horses, cows, pigs, guinea pigs, mice and
rats. Accordingly, other methods contemplated in the present
invention, include, but are not limited to, a method of
modulating, i.e., inhibiting or enhancing, bone reserption in
a mammal (see, e.g., Hall, T.J., in Biochem. Biophys. Res.
Commun. (1994) 199(3):1237-44), a method of disrupting

protein tyrosine kinase-mediated signal transduction pathways

or a method of regulating the processing, trafficking or
translation of RNA in a cell by introducing or administering
an effective amount of an SH3 domain-binding peptide of the
present invention (see, e.g., Tayler, S.J. and Shalloway, D.,
supra) . )
' The diagnostic or therapeutic agents of the present
invention can be modified by attachment to soluble
macromolecules such as proteins, polysaccharides, or
synthetic pelymers. For example, the peptide could be
coupled to styrene-maleic acid copolymers (see, e.g.,
Matsumura and Maeda, Cancer Res. [1986) 46:6387),
methacrylamide copolymers (Kopececk and Duncan, J. Controlled
Release (1987) 6:315), or polyethylene glycol (PEG) (e.g.,
Hershfield and Buckley, N. Engl., J. Med. (1987) 316:589; Ho
et al., Drug Metab. Dispos. (1986) 14:349%9; Chua et al., Ann.
Intern. Med. (1988) 109:114). The agents, if desired,
are further targeted by attachment to an antibody, especially
a monoclonal antibody. Such antibodies include but are not

limited to chimeric, single chain, Fab fragments, and Fab
exXpression libraries. In one embodiment the agent is coupled
to the macromolecule via a degradable linkage so that it will
be released in vivo in its active form.

In another embodiment, the therapeutic or diagnostic
agent may be delivered in a vesicle, in particular a
liposome. See, Langer, Science (1990) 249:1527-1533; Treat
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et al., in Liposomes in the Therapy of Infectious Disease

and Cancer, Lopez-Berestein and Fidler (eds.), Liss, New York
{1989) pp. 353-365; Lopez-Berestein, ibid., pp. 317-327.

In yet another embodiment, the therapeutic or in vivo
diagnostic agent can be delivered in a controlled release
system. In one embodiment, a pump may be used (see Langer,
supra; Sefton, CRC Crit. Ref, Biomed. Eng. (1987) 14:201;
Buchwald et al., Surgery (1980) 88:507; Saudek et al., N.
Engl. J. Med. (1989) 321:574). In another embodiment,
polymeric materials may be used (see Medical Applications of
Controlled Release, Langer and Wise {eds.), CRC Pres., Boca
Raton, Florida, 1974; Controlled Drug Bicavailability, Drug
Product Design and Performance, Smolen and Ball (eds.) Wiley,
New York 1984; Raner and Peppas, J. Macromol. Sci. Rev.

Macromol. Chem. (1983) 23:61; see, also, Levy et al., Science
(1985) 228:190; During et al., Ann. Neurol. {(198%) 25:351;
Howard et al., J. Neyrosurg. (198%} 71:105). In a preferred
embodiment, a controlled release system may be placed next to
the therapeutic target, thus reguiring only a fraction of the
systemic dose (see, e.g., Goodson, in Medical Applications of
Controlled Release, supra, (1984) 2:115~-138). It will be
recognized by one of ordinary skill in the art that a
particular advantage of the invention is that a peptide will

not be subject to the problems of denaturation and
aggregation associated with proteins held in the warm, most
environment of a body in a controlled release system.

Other controlled release systems are discussed in the
review by Langer, in Science (1990} 249:1527-1533.

5.6, Identification of Compounds that Affect
Binding of SH3 Domain-eontaining Proteins and
their Ligands

A common problem in the development of new drugs is that
of identifying a single, or a small number, of compounds that
possess a desirable characteristic from among a background of
a large number of compounds that lack that desired
characteristic. This problem arises both in the testing of
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compounds that are naturai products from plant, animal, or
microbial sources and in the testing of man-made compounds.
Typically, hundreds, or even thousands, of compounds are
randomly screened by the use of Iin vitro assays such as those
that monitor the compound’s effect on some enzymatic activity
or its ability to bind to a reference substance such as a
receptor or other protein.

The compounds which pass this original screening test
are known as "lead" compounds. These lead compounds are then
put through further testing, including, eventually, in vivo
testing in animals and humans, from which the promise shown
by the lead compounds in the original in vitro tests is
either confirmed or refuted. See Reminhgton’s Pharmaceutical
Sciences, 1%90, A.R. Gennarc, ed., Chapter 8, pages 60-62,
Mack Publishing Co., Easton, PA; Ecker and Crooke, 1995,
Bio/Technology 13:351-360,

There is, of course, a continuai need for inew compounds
to be tested in the in vitro assays that make up the first
testing step described above. There is also a continual need
for new assays by which the pharmacological activities cof
these compounds may be tested. It is an cbject of the
present invention to provide such new assays to determine
whether a candidate compound is capable of affecting the
binding between a protein or polypeptide containing an SH3
domain and a ligand of the SH3 domain. A compound capable of
atfecting this binding would be useful as a means of
modulating the pharmacological activity of proteins or
polypeptides containing the SH3 domain. The present
invention provides suitable ligands for SH3 domains for use
in such assays. Such assays can be performed where the SH3
domains include, but are not limited to, SH3 domains from
Cortactin, Nck, Abl, PLCy, Srec, p53bp2, Crk, Yes, and Grb2.

The present invention provides methods of identifying a
compound that affects the binding of a molecule comprising an
5H3 domain and a ligand of the SH3 domain. The effect on
binding can be an increase or decrease in total amount of
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binding or in affinity of bidning. Preferably, the effect is
an inhibition (reduction in or loss of binding).

Accordingly, the invention provides a method of
identifying an inhibitor of the binding between a first
molecule comprising an SH3 domain and a second molecule that
binds to the SH3 domain comprising incubating one or more
compounds from which it is desired to select such an
inhikiter with the first molecule and the second molecule
under conditions conducive to binding and detecting the one
or more compounds that inhibit binding of the first molecule
to the second molecule.

In a particular embodiment of the above-described
method, the second molecule is obtained by:

(i) screening a peptide library with the SH3 domain to
obtain peptides that bind the SH3 domain;

(il) determining a consensus sequence for the peptides
obtained in step (i);

(iii) producing a peptide comprising the consensus
sequence;

vherein the second molecule comprises the peptide
comprising the consensus sequence.

In another embodiment, the second molecule is obtained
by:

(1) screening a peptide library with the SH3 domain to
obtain peptides that bind the SH3 domain;

(ii) determining a consensus sequence for the peptides
obtained in step (i);

(iii) searching a database to identify amino acid
sequences that resemble the conhsensus seguence of step (ii);
(iv} producing a peptide comprising an amino acid

sequence identified in step (iii);
wherein the second molecule comprises the peptide
comprising an amino acid sequence identified in step (iii).
Second molecules that bind SH3 domains can be obtained
by, e.g., the use of diversity libraries, such as random or
combinatorial peptide or nonpeptide libraries which can be
screened for molecules that specifically bind to SH3 domains.
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Many libraries are known in the art that ¢an be used, e.g.,
chemically synthesized libraries, recombinant (e.g., phage
display libraries), and in vitro translation-based libraries.

Examples of chemically synthesized libraries are
described in Fodor et al., 1991, Science 251:767-773;
Houghten et al., 1991, Nature 354:84-86; Lam et al., 1991,
Nature 354:82-84; Medynski, 1994, Bio/Technology 12:709-710;
Gallop et al., 1994, J. Medicinal Chemistry 37(9):1233-1251;
Ohlmeyer et al., 1993, Proc. Natl. Acad. Sci. USA
90:10922-10926; Erb et al., 1994, Proc. Natl. Acad. Sci. USA
91:11422-11426; Houghten et al., 1992, Biotechniques 13:412;
Jayawickreme et al., 1994, Proc. Natl. Acad. Sci. USA
91:1614-1618; Salmen et al., 1993, Proc. Natl. Acad. Sei. USA
90:11708-11712; PCT Publication No. WO 93/20242; and Brenner
and Lerner, 1992, Proc. Natl. Acad. Sci. USA 89:5381-5383.

Examples of phage display libraries are described in
Scott and Smith, 1990, Science 249:386-3%20; Devlin et al.,
1990, Science, 249:404-406; Christian, R.B., et al., 1992, J.
Mol. Biol. 227:711-718); Lenstra, 1952, J. Immunol. Meth.
152:149-157; Kay et al., 1993, Gene 128:59-65; and PCT
Publication No. WO 94/18318 dated August 18, 1954.

In vitro translation-based libraries include but are not
limited to those des¢ribed in PCT Publication No. WO 91/05058
dated April 18, 1991; and Mattheakis et al., 1994, Proc.
Natl. Acad. Sci. USA 91:9022-9026,

By way of examples of nonpeptide libraries, a
benzodiazepine library (see e.g., Bunin et al., 1954, Proc.
Natl. Acad. Sci. USA 91:4708-4712) can be adapted for use.
Peptoid libraries (Simon et al., 1992, Proc. Natl. Acad. Sci.
USA 89:9367-9371) can also be used. Another example of a
library that can be used, in which the amide functionalities
in peptides have been permethylated to generate a chemically
transformed combinatorial library, is described by Ostresh et
al. (1994, Proc. Natl. Acad. Sci. USA 91:11138-11142).

Screening the libraries can be accomplished by any of a
variety of commonly known methods. See, e.g., the following
references, which disclose screening of peptide libraries:
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Parmley and Smith, 1989, Adv. Exp. Med. Biol. 251:215-218;
Scott and Smith, 1990, Science 249:386-390; Fowlkes et al.,
1992; BioTechniques 13:422-427; Oldenburg et al., 1992, Proc.
Natl. Acad. Sci. USA 89:5393-5397; Yu et al., 1994, Cell
76:933-945; Staudt et al., 1988, Science 241:577-580; Bock et
al., 1992, Nature 355:564-566; Tuerk et al., 1992, Proc.
Natl. Acad. Sci. USA B9:6988-6992; Ellington et al., 1992,
Nature 355:850-852; U.S. Patent No. 5,096,815, U.S. Patent
No. 5,223,409, and U.S$. Patent No. 5,198,346, all to Ladner
et al.; Rebar and Pabo, 1993, Science 263:671-673; and PCT
Publication No. WO 94/18318,

In a specific embodiment, screening can be carried out
by contacting the library members with an SH3 domain
immobilized on a solid phase and harvesting those library
members that bind to the SH3 domain. FExamples of such
screening methods, termed "panning" techniques are described
by way of example in Parmley and Smith, 1988, Gene
73:305-318; Fowlkes et al., 1992, BioTechniques 13:422-427;
PCT Publication No. WO 94/18318; and in references cited
hereinabove.

In another embodiment, the two-hybrid system for
selecting interacting proteins in yeast {Fields and Song,
1989, Nature 340:245-246; Chien et al., 1991, Proc. Natl.
Acad. Sci. USA 88:9578-9582) can be used to identify
molecules that specifically bind to SH3 domains.

A typical assay of the present invention consists of at
least the following components: (1) a molecule {e.g., protein
or polypeptide) comprising an SH3 domain; (2) a ligand of the
SH3 domain; (3) a candidate compound, suspected of having the
capacity to affect the binding between the protein containing
the SH3 domain and the ligand. The assay components may
further comprise (4) a means of detecting the binding of the
protein comprising the 5H3 domain and the ligand.. Such means
can be e.g., a detectable label affixed to the protein, the
ligand, or the candidate compound.

In another specific embodiment, the invention provides a
method of identifying a compound that affects the binding of
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a molecule comprising an SH3 domain and a ligand of the SH3
domain comprising:

(a) contacting the SH3 domain and the ligand under
conditions conducive to binding in the presence of a
candidate compound and measuring the amount of binding
between the SH3 domain and the ligand;

(b) comparing the amount of binding in step (a) with the
amount of binding known or determined to accur between the
molecule and the ligand in the absence of the candidate
compound, where a difference in the amount of binding between
step (a) and the amount of binding known or determined to
occur between the molecule and the ligand in the absence of
the candidate compound indicqtes that the candidate compound
is a compound that affects the binding of the molecule
comprising an SH3 domain and the ligand.

A kit is provided that comprises, in one or more
containers, one or more components of the assay cf the
invention, e.g., a first molecule comprising an SH3 domain
and a second molecule that binds to the SH3 domain.

In one embodiment, the assay comprises allcwing the
protein or polypeptide containing an SH3 domain to contact
the ligand of the SH3 domain in the presence and in the
absence of the candidate compound under conditions such that
binding of the ligand to the protein containing an SH3 domain
will occur unless that binding is disrupted or prevented by
the candidate compound. By detecting the amount of binding
of the ligand to the protein containing an SH3 domain in the
presence of the candidate compound and comparing that amount
of binding to the amount of binding of the ligand to the
protein or polypeptide containing an SH3 demain in the
absence of the candidate compound, it is possible to
determine whether the candidate compound affects the binding
and thus is a useful lead compound for the modulation of the
activity of proteins containing the SH3 domain. The effect
of the candidate compound may be to either increase or
decrease the binding.-
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One version of an aséay suitable for use in the present
invention comprises binding the protein containing an SH3
domain to a solid support such as the wells of a microtiter
plate. The wells contain a suitable buffer and other
substances to ensure that conditions in the wells permit the
binding of the protein or polypeptide containing an SH3
domain to its ligand. The ligand and a candidate compound
are then added to the wells. The ligand is preferably
labeled, e.g., it might be biotinylated or labeled with a
radioactive moiety, or it might be linked to an enzyme, e.g.,
alkaline phosphatase. After a suitable period of incubation,
the wells are washed to remove any unbound ligand and
compound. Tf the candidate compound does not interfere with
the binding of the protein or polypeptide containing an SH3
domain to the labeled ligand, the lakeled ligand will bind to
the protein or polypeptide containing an SH3 domain in the
well. This binding can then be detected. If the candidate
éompound interferes with the binding of the protein or
polypeptide containing an $H3 domain and the lzbeled ligand,
label will not be present in the wells, or will ke present to
a lesser degree than is the case when compared to control
wells that contain the protein or polypeptide containing an
SH3 domain and the labeled ligand but to which nc candidate
compound is added. Of course, it is possible that the
presence of the candidate compound will increase the binding
between the protein or polypeptide containing an SH3 domain
and the labeled ligand. Alternatively, the ligand can be
affixed to solid substrate during the assay.

The present invention provides ligands capable of
binding SH3 domains that are suitable for incorporation into
assays such as those described above. Ligands provided by
the present invention include those SH3 domain-binding amino
acid sequences disclosed in Tables 1-13 below and proteins or
polypeptides containing those amino acid sequences. Also
provided are nucleic acids enceding the SH3 domain-binding
amino-acid sequences disclosed in Tables 1-13 below.
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6. EXAMPLES
6.1. Preparation of the TSAR-9 Library

6.1.1., gynthesis and Assembly of
Oligonuclectides

Figure 1 shows the formula of the oligonucleotides and
the assembly scheme used in construction of the TSAR-9
library. The oligonucleotides were synthesized with an
applied Biosystems 380a synthesizer (Foster City, CA)}, and
the full-length oligonucleotides were purified by HPLC,

Five micrograms of each of the pair of oligonucleotides
were mixed together in buffer (10 mM Tris-HCl, pH 8.3, 15 mM
KC1l, 0.001% gelatin, 1.5 mM maghesium chloride), with 0.1 %
Triton X-100, 2 mM ANTP’s, and 20 units of Tag DNA
polymerase. The assembly reaction mixtures were incubated at
72 °C for 30 secends and then 30 °C for 30 seconds; this
cycle was repeated 60 times. It should be noted that the
assembly reaction is not PCR, since a denaturation step was
not used. Fill-in reactions were carried out in a thermal
cycling, device (Ericomp, Lajolla, CA) with the following
protocol: 30 seconds at 72 °C, 30 seconds at 30 °C, repeated
for 60 cycles. The lower temperature allows for annealing of
the six base conmplementary region between the two sets of the
oligonucleotide pairs. The reaction products were
phenol/chloroform extracted and ethanol precipitated.

Greater than 90% of the nucleotides were found to have been
converted to double stranded synthetic oligonucleotides.

After resuspension in 300 uL of buffer containing 10 mM
Tris-HCI, pH 7.5, 1 mM EDTA (TE buffer), the ends of the
oligonuclectide fragments were cleaved with Xba I and Xho I
(New England BioLabs, Beverly, MA) according to the
supplier’s recommendations. The fragments were purified by
4% agarose gel electrophoresis. The band of correct size was
removed anhd electroeluted, concentrated by ethanol
precipitation and resuspended in 100 pL TE buffer. )
Approximately 5% of the assembled oligonucleotides can he
expected to have internal Xho I or Xba I sites; however, only
the full-length molecules were used in the ligation step of
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the assembly scheme. The concentration of the synthetic
oligonucleotide fragments was estimated by comparing the
intensity on an ethidium bromide stained gel run along with
appropriate guantitated markers. All DNA manipulations not
described in detail were performed according to Maniatis,
supra.

To demonstrate that the assembled enzyme digested
oligonucleotides could be ligated, the synthesized DNA
fragments were examined for their ability to self-ligate.
The digested fragments were incubated overnight at 18 °C in
ligation buffer with T4 DNA ligase. When the ligation
products were examined by agarose gel electrophoresis, a
concatamer of bands was visible upon ethidium bromide
staining. As many as five different unit length concatamer
bands (i.e., dimer, trimer, tetramer, pentamer, hexamer) were
evident, suggesting that the synthesized DNA fragments were
efficient substrates for ligation.

6.1.2. Construction of Vectors

. The construction of the M13 derived phage vectors useful
for expressing a TSAR library has been recently described
(Fowlkes, D. et al. BioTech. (1992} 13:422-427). To express
the TSAR-9 library, an M13 derived wector, mé63, was
constructed as described in Fowlkes. The mé663 vector
contains the pIII gene having a c-myc-epitope, i.e., as a
stuffer fragment, introduced at the mature N-terminal end,
flanked by Xho I and Xba I restriction sites (see also,
Figure I of Fowlkes).

6.1.3. Expression of the TSAR-9 Library

The synthesized oligonucleotides were then ligated to
Xho T and Xba I double-digested mé63 RF DNA containing, the
pIII gene (Fowlkes) by incubatien with ligase overnight at 12
°C. More particularly, 50 ng of vector DNA and 5 ng of the
digested synthesized DNA and was mixed together in 50 uL
ligation buffer (50 mM Tris, pH 8.0, 10 mM MgCl,, 20 mM DTT,
0.1 mM ATP) with T4 DNA ligase. After overnight ligation at
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12°C, the DNA was c¢oncentrated by ethanol precipitation and
washed with 70% ethanol. The ligated DNA was then introduced
inte E. ceoli (DHS5aF’; GIBCO BRL, Gaithersburg, MD) by
electroporation.

A small aliguot of the electroporated cells was plated
and the number of plagues counted to determine that 108
recombinants were generated. The library of E. coli cells
containing recombinant vectors was plated at a high density
{~400,000 per 150 mM petri plate) for a single amplification
of the recombinant phage. After 8 hr, the recombinant
bacteriophage were recovered by washing each plate for 18 hr
with SMG buffer (100 mM NaCl, 10 mM Tris-HC1l, pH 7.5, 10 mM
MgCl,, 0.05% gelatin) and after the addition of glycerol to
50% were frozen at -80 °C. The TSAR-9 library thus formed
had a working titer of ~2 x 10" pfu/ml.

6.2. Preparation of the TBAR-12 Library

Figure 2 shows the formula for the synthetic
oligonucleotides and the assembly scheme used in the
censtruction of the TSAR-12 library. As shown in Figure 2,
the TSAR-12 library was prepared substantially the same as
the TSAR-9 library described in Section 6.1 above with the
following exceptions: (1) each of the variant non-predicted
oligonucleotide sequences, i.e., NNB, was 30 nucleotides in
length, rather than 54 nucleotides; (2) the restriction sites
included at the 5 termini of the variant, non-predicted
sequences were Sal I and Spe 1, rather than Xho I and Xba I;
and (3) the invariant sequence at the 3’ termini to aid
annealing of the two strands was GCGGTG and CGCCAC rather
than CCAGGT and GGTCCA (5’ to 3').

After synthesis including numerous rounds of annealing
and chain extension in the presence of dNTP’s and Tag DNA
polymerase, and purification as described above in Section
6.1.1, the synthetic double stranded, cligonucleotide
fragments were digested with Sal I and Spe I restriction
enzymes and ligated with T4 DNA ligase to the nuclectide
sequence encoding the M13 pIII gene contained in the m663
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vector to yield a library of TSAR—ex?ression vectors as
described in Sections 6.1.2 and 6.1.3. The ligated DNA was
then introduced into E. coli (DHSaF’; GIBCO BRL,
Gaithersburg, MD by eledtroporation. The library of E. coli
cells were plated at high density (~400,000 per 150 mm petri
plate) for amplification of the reccmbinant phage. After
about 8 hr, the recombinant bacteriophage were recovered by
washing, for 18 hr with SMG buffer and after the addition of
glycerol to 50% were frozen at -80 °C.

The TSAR-12 library thus formed had a working titer of
~2 x 10" pfu/mL.

- 6.3, Characterization of the TSAR-9 and =12
Libraries

The inserted synthetic oligonucleotides for each of the
TSAR libraries, described in Sections 6.1 and 6.2 above, had
a potential coding complexity of 20" (~10") and 20%,
respectively, and since -10" mcolecules were used in each
transformation experiment, each member of these TSAR
libraries should be unigue. After plate amplificatien the
library solution or stock has 10* copies of each member/mL.

It was observed that very few (<10%) of the inserted
oligonucleotide sequences characterized so far in both of the
libraries have exhibited deletions or insertions. This is
likely a reflection of the accuracy assembling the
oligonucleotides under the conditions used and the fact that
certain types of mutations (i.e., frame-shifts) would noct be
tolerated as pIII an essential protein for phage propagation.

In order to determine whether any coding bias existed in
the variant non-predicted peptides expressed by these
libraries, perhaps due to biases imposed in vitro during
synthesis of the oligonuclectides or in vivo during
expression by the reproducing phage, inserts were sequenced
as set forth below.
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6.3.1. Characterization of TSAR-9 Library

Inserted synthetic oligonucleotide fragments of 23
randomly chosen isolates were examined from the TSAR-9
library. Individual plagues were used to inoculate I ml of
2XYT broth containing E. c¢oli (DHSaF’) cells and the cultures
were allowed to grow overnight at 37°C with aeration. DNA
was isolated from the culture supernatants according to
Maniatis, supra. Twenty-three individual isolates were
sequenced according to the method of Sanger (Prog., Natl.
Acad. _Sci. USA (1979) 74:5463-5467) using as a primer the
oligonucleotide 57-AGCGTAACGATCTCCCG (SEQ ID NO. 99), which
is 89 nucleotides downstream of the pIII gene cloning site of

the m663 vector used to express the TSARS.

Nucleotide sequences and their encoded amino acid
sequences were analyzed with the MacVector computer program
(IBI, New Haven, CT). The Microscft EXCEL program was used
to evaluate amino acid fregquencies. Such analyses showed
that the nucleotide codons coding for and hence most amino
acids, occurred at the expected freguency in the TSAR-9
library of expressed proteins. The notable excepticns were
glutamine and tryptophan, which were over- and under-
represented, respectively.

It is of interest to note the paucity of TAG stop codons
in the inserts, i.e., only 2 of ~200 isc¢lates characterized
contained a TAG stop codon. About half [1-(47/48)%] of the
phage inserts were expected to have at least one TAG codon in
view of the assembly scheme used. However, mest of the TAG-
bearing phage appear to have been lost from the library, even
though the bacterial host was supE. This may ke a
consequence of suppression being less than 100% effective.

The amino acids encoded by the inserted double stranded
synthesized oligonucleotide sequences, excluding the fixed
PG-encoding centers, were concatenated into a single sequence
and the usage frequency determined for each amino acid using
the Microsoft EXCEL program. These frequencies were compared
to that expected from the assembly scheme of the
oligonucleotides, and the divergence from expected values
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represented by the size of the bars above and below the
baseline. ¢hi square analysis was used to determine the
significance of the deviations. The majority of amino acids
were found to occur at the expected frequency, with the
notable exceptions that glutamine and tryptophan were
somewhat over- and under-represented, respectively. Thus,
except for the iﬁvariant Pro-Gly, any position couid have any
amino acid; hence, the sequences are unpredicted or random.

6.3.2, Characterization of TSAR~12 Library
Approximately 10 randemly chosen inserted

oligonucleotides from the TSAR-12 library were examined by
DNA sequencing as described above in Section 6.3.1. The
isolates were chosen at random from the TSAR-12 library and
prepared for sequencing, as were the TSAR-9 isolates.
Analysis showed that except for the invariant Gly any
position could have any amino acid; hence, the sequences are
unpredicted or random.

6€.4. Preparation of R8C Library

Referring now to Figure 3, two oligonucleotides were
synthesized on an Applied Biosystems Mndel 380a machine with
the sequence 57/-
TGACGTCTCCAGTTGTNNEKNNKNNENNKNNKNNKNNKNNKTGTGGATCTAGAAGGATC -3/
{SEQ ID NO:31) and 5/—-GATCCTTCTAGATCC-3’ (SEQ ID NO:32),
where N is an equimolar ratio of deoxynucleotides A, €, G,
and T, and K is an equimolar ratio of G and T. Fifty pmol of
each oligonuclectide was incubated at 42 °C for 5 min, then
37 °C for 15 min, in 50 pul. of Sequenase™ buffer (U.S.
Biochemicals, Cleveland, OH) with 0.1 pg/ulL acetylated BSA,
and 10 mM DTT. After annealing, 10 units of Sequenase™ (U.S.
Biochemicals) and 0.2 mM of each ANTP were added and
incubated at 37 °C for 15 min. The sample was then heated at
65 °C for 2 hr, digested with 100 units of both Xho I and Xba
I (New England BioLabs, Beverly, MA), phenol extracted,
ethanol precipitated, and resolved on a 15% non—deﬁaturing
polyacrylamide gel. The assembled, digested fragment was gel
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purified prior to'ligatioﬁ. The vector, m663 (Fowlkes, D. et
al. Biotech. (31992) 13:422-427), was prepared by digestion
with Xho I and Xba I, calf alkaline phosphatase (Boehringer
Mannheim, Indianapolis, IN} treatment, phenol extracted, and
purified by agarose gel electrophoresis. To ligate, 20 ug
vector was combined with 0.2 ug insert in 3 mL with T4 DNA
ligase (Boehringer Mannheim), according to the manufacturer.
After removal of the protein and buffer by phenol extraction
and ethanol precipitation, the ligated DNA was electroporated
into XL1-Blue E. coli (Stratagene, San Diego, CA) and plated
for eight hours at 27 °C. To recover the recombinant phage,
the top agar was collected with a spatula, mixed with an
equal volume of 100 mM NaCl, 10 mM MgCl,, and 50 mM Tris-HCI
(pH7.5), and disrupted by two passes through an 18-gauge
syringe needle. The bacterial cells were removed by
centrifugation, and phage particles were collected by
pclyethylene glycol precipitation and stored at -70 °C in 25%
glycerol. The library had 10° total reccmbinants and a
working titer of &6 x 10" pfu/mL.

Members of the library were checked for inserts by the
polymerase chain reaction (Saiki, et al. Science (15988)
239:487-491). Individual plaques on a petri plate were
touched with a sterile toothpick and the tip was stirred into
2xYT with F* E. coli bacteria and incubated overnight at 37 °C
with aeration. Five microliters of the phage supernatant
were then transferred to new tubes containing buffer (67 mM
Tris-HCl, pH 8,8/10 mM B- mercaptoethanol/16.6 mM ammonium
sulfate/6.7 mM EDTA/50 pg bovine serum albumin per mlL), 0.1
mM deoxynucleotide triphosphates, and 1.25 units of Tag DNA
polymerase (Boehringer Mannheim, Indianapolis, IN) with 100
pmoles of oligonucleotide primers. The primers flanked the
cloning site in gene IIT of m663 (5/-TTCACCTCGAAAGCAAGCTG-3'
(SEQ ID NO:100) and 5'«~CCTCATAGTTAGCGTAACG=3/ (SEQ ID
NO:101)). The assembly reactions were incubated at 94 °C for
1 min, 56 °C for 2 min, and 72 °C for 3 min; this cycle was
repeated 24 times. The reaction products were then resclved
by electrophoresis on a NuSieve 2.0% agarose gel (FMC,
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Rockland, ME). Gels revealed that for 20 plaques tested, all
were recombinant and had single inserts of the expected size.
Based on the sample size of the library, it was
anticipated that 100% of the recombinants had single inserts.
However, all of the SH3-binding phage isolated from the R&C
library had double-inserts. Such phage are presumed rare
(i.e., <5%) within the library, yet because the SH3-binding
peptide appears to need to be linear they were selected for
by our screening methods. Most likely they were formed
during the generation of the library; one scenaric is that
the inserts ligated together to form head-to-head dimers and
that they were subsequently cloned into m663 DNA by ligation
with the vector’s Xho I sticky end and by illegitimate
ligation with the vector‘’s Xba I site ({see, Figure 4).

6.5. Preparation Of Target-Coated Microtiter Wells

6.5.1. Preparation Of GST-SH3Z Fusion
Proteins

The preparation of Src-GST fusion protein was first
described by Smith and Johnson, in Gene (1988) 67:31, the
disclosure of which is incorporated by reference herein.
Briefly, pGEX-derived (Pharmacia, Piscataway, NJ) constructs
expressing GST fusion proteins containing the SH3 domains of
Src, Grbk2, Crk, Abl, or PLCy were obtained from Dr. Channing
Der (University of North Carolina at Chapel Hill); a
construct expressing the SH3 domain of Yes was obtained from
Dr. Marius Sudol (Rockefeller University). The use of the
PGEX hacterial expression vector for the production of GST-
SH3 fusion proteins is well-known to those in the art. See,
e.g., Cicchetti, P. et al., in Science (1992) 257:803-806.
Briefly, the cecding region for a particular SH3 domain can be
fused in-frame at the Bam HI site of pGEX-2T. Thus, fusion
proteins were prepared as per the manufacturer’s
instructions, and quantified by Coomassie Blue staining of
SDS=polyacrylamide gels. Microtiter wells were coated with
5-20 pug GST-SH3 fusion protein in 100 mM NaHCO,, pH 8.5,
blocked with 100 mM NaHCO, (pH 8.5) 1% BSA, and washed. All

- 50 -




10

15

20

25

30

35

WO 9730074 PCTNUS97/02298

washes consisted of five épplications of 1XPBS, 0.1% Tween
20, 0.1% BSA (Buffer A). Where appropriate, the amount of
protein bound to each well was quantified with an anti-GsT
antibody-based ELISA (Pharmacia, Piscataway, NJ), and with a
G5T-binding phage, isclated during the course of this work.

6.5.2. Ccoating of Microtiter Wells

Bacterially expressed Src SH3 glutathione-S-transferase
(8rc-GST) fusion protein was purified from bacterial lysates
using glutathione agarose 4B (Pharmacia), according to the
manufacturer’s instructions. Bound Src-GST fusion protein
was eluted from the glutathione agarose with 10 mM
glutathione in PBS. Microtiter wells were then coated with
Src-GST fusion protein (1-10 ug/well, in 50 mM NaHCO,, pH 8.5)
overnight at 4 °C, To block non-specific binding of phage,
100 uL 1% BSA in 100 mM NaHCG,, pH 8.5, was added to each well
and allowed to incubate at room temperature for 1 hour. The
wells were then washed five times with 200 uL PBS, 0.1% Tween
20, 0.1% BSA (Buffer A).

6.6. Bicpanning and Subsequent Characterization Of
Phage-Displayed Random Peptide Libraries With
8re-GST Fusion Protein As Target Molecule
6.6.1. Isolation of Src SH3-Binding Phage

Library screens were performed as previously described.
Kay, B.K., et al., in Gene (1993) 128:59-65. Briefly, 1 X
10" pfu TSAR 9, TSAR 12, or R8C phage in Buffer A were
incubated in a Src SH3-GST-coated well for 2 hours. The wells
were washed, and bound phage were eluted with 100 uL 50 mM
glycine-HCl (pH 2.2), transferred to a new well, and
neutralized with 100 ml, 200 mM NaHPO, (pH 7.0). Recovered
phage were used to infect 1 x 10° DHS5aF’ E. coli cells in 20
mL 2xYT; the infected cells were grown overnight, resulting
in a 1000- to 10,000-fold amplification of phage titer.
Amplified phage were panned twice more, as above, excepting
the amplification step. Binding phage recovered after the
third round of panning were plated at a low density on a lawn
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of DHS5aF' E. coli cells to yvield isolated plagues for clonal
analysis. Isolated plaques were used to produce small
cultures from which phage stocks and DNA were recovered for
phage binding experiments and dideoxy sequencing (Sanger, F.,
et al., in Proc. Natl. Acad. Sci, USA (1977) 74:5463-5467),
respectively. Clones were confirmed as binding the SH3

domain by applying equal titers of phage to wells containing
Src SH3-GST or GST alone, and titering the number of eluted
particles from each well, or detecting bound phage with an
anti-phage antibody-based ELISA (Pharmacia).

Indeed, the ability of isolated phage clones to bhind to
several SH3 domains derived from a variety of different
proteins can be investigated by the manner described above.
GST-SH3 fusion proteins containing SH3 domains from a variety
of different proteins are bound to microliter wells. An
aliquot of the aforementioned phage stocks (50 ul) is
introduced into wells containing the different GST-SH3 fusion
proteins. After room temperature incubation for 1-2 hours.
the liquid contents of the microtiter plates are removed, and
the wells are washed 5 times with 200 uL Buffer A. Bound
phage are eluted with 100 gL 50 mM glycine (pH 2.2),
transferred to a new well, and neutralized with 100 pul, 200 mM
NaHPO, (pH 7.0). The phage are diluted 107°- to 10°-fold, and
aliguots are plated onto lawns of DHBaF’ E. coli cells to
establish the number of plaque forming units in the output
sample. From these experiments, the relative specificity of
different Src SH3 binding clones for SH3 domains derived from
other proteins is determined.

6.6.2. Phage ELISA and Nucleotide
Sequencing

To evaluate the binding of isolates to various targets
proteins, enzyme-linked-immuno-assays (ELISA) were also
performed. Bacterial cultures were infected with‘phage )
isolates and cultured overnight in 2XYT at 37 °C. The cells
were spun down and 25 mL of supernatant was added to
microtiter plate wells coated with 50 uL of protein (1 mg/mL
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in 100 mM NaHCO,, pH 8.4; overnight at 4 °C or for a few hours
at room temperature) and blocked (1 mg/mL BSA in 100 mM
NaHCO,, pH 8.4; for about one hour). The phage are incubated
in the well with 25 uL of PBS=0.1% Tween 20 at RT for 2 hr.
The wells are then washed multiple times over 30 minutes. To
each well is added 50 uL of polyclonal anti-phage antibedy
conjugated to horseradish peroxidase. The antibody is
diluted 1:3000 in BSA-PBS-Tween 20; it was obtained from
Pharmacia (Piscataway, NJ; catalog number 27-9402-01). After
30 minutes, the wells are washed again with BSA-PBS-Tween 20
for -20 minutes. Finally, 100 uL of ABTS reagent (Pharmacia,
with H,0,) are added to each well for the development of
color. Plates are read with a plate reader (Molecular
Devices, Menlo Park, CA) at 405 nm wavelength.

The nucleotide sequence of the relevant segments of the
Sr¢ SH3 binding clones {or phage clones that bind to SH3
domains of other proteins) were sequenced using standard
methods. Sanger, F., et al., in Proc. Natl. Acad. Sci. USA
(1977) 74:5463-5467. The oligo primer 5/=AGCGTAACGATCTAAA-3'
(SEQ ID NO:102) was used, which is 89 nucleotides downstream
of the gene III cloning site of M13 mé66. The nucleotide

sequences were analyzed with the MacVector computer progran
(IBI, New Haven, CT, USA). From this nucleotide sequence
information the primary sequence of each Src SH3 binding
peptide was deduced. The corresponding synthetic peptides
were then prepared by techniques well known in the art with
or without flanking sequences. Indeed, these synthetic
peptides have been shown to bind to SH3 domain targets, with
thoge possessing the phage flanking amine acid residues
exhibiting greater binding affinity.

6.7.Jn Vitro Peptide Binding Assays
Peptides were obtained from Research Genetics
{Birmingham, AL}, Chiron Mimotopes (Victoria, Australia), or
synthesized by conventional techniques by Dr. J. Mark Carter
of Cytogen Corporation (Princeton, NJ). Peptide purity was
assessed by HPLC and/or mass spectrometry. Biotinylated

- 63 =




10

15

20

25

30

3is

WO 97/30074 ' PCT/US97/02298

peptides were synthesized with either a KSGSG (SEQ ID NO:103)
or a GSGS (SEQ ID NO:104) peptide linker (a spacer) between
the biotin and the N-terminus of the peptide. Binding
experiments were performed as above, excepting the use of 10
UM peptide instead of phage. Bound biotinylated peptide was
detected with streptavidin conjugated to alkaline phosphatase
(Sigma Chemical Co., St. Louis, MO). After one hour
incubation periocd at room temperature, the wells were washed,
and a solution of 3 mM p-nitrophenyl-phosphate (US
Biochemicals, Cleveland, OH) in 56 nM NaCO, (pH 9.8), and 50
mM MgCl, was added and color allowed to develop. Signals were
read with an ELISA plate reader (Molecular Devices, Menlo
Park, CA) at 405 nm wavelength. Binding experiments were
performed in triplicate. The results are presented in
Figures 7 and 8.

6.8. Peptide Competition of GST-SH3 Affinity
Precipitations of Cell Lysates

Labeled proteins are prepared by incubating a culture of
HeLa cells overnight with >100 uCi/mlL **S-methionine. The
cells are then washed and lysed with mild detergent. This
mixture of radioactive proteins is incubated with Src-GST
fusion protein that has been immobilized cn glutathione-
linked Sepharose beads (Pharmacia, Piscataway, NJ). After
several hours of tumbling, the beads are pelleted gently by
low-speed centrifugation, and the supernatant is discarded.
The beads are then resuspended into a slurry in PB3-0.1%
Tween 20, pelleted, and washed several additional times.
Finally, a 2% SDS solution is added to the sample, which is
then boiled at 100 °C for 3 minutes. Afterward, the sample
is centrifuged, and the supernatant loaded on a 10%
polyacrylamide SDS gel for electrophoresis. After the
proteins have been resolved, the gel is fixed, dried down,
and exposed to X-ray film for autoradiography or bhosphor
plates for scanning by a Molecular Dynamics PhosphorImager.

The ability of Src SH3 to bind certain *°S-labeled
proteins is examined for competability with exogenous
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peptides. Synthetic peptides corresponding to phage-
displayed inserts and motifs are added at the time that the
lysate is incubated with the Src-GST fusion protein
immobilized on glutathione-linked sepharose beads. The SH3
binding peptides block binding of all or some of the labeled
proteins while negative control peptides (unrelated peptide
seguences) do nct. The amount of competition is gquantified
and correlated with the amount of added SH3-domain binding
peptides.

Alternatively, NIH 3T3 cells were grown in Dulbecco’s
Modified Eagle Medium (DME) + 10% fetal calf serum (FCS) + BO
pci/mL Tran®*Slabel (ICN), washed with PBS, lysed in RIPA
buffer, and pelleted. Supernatant from 1.5 x 10° cells was
precleared with 100 pg glutathione-agarose-immobilized GST.
The supernatant was then incubated with 10 pg glutathione-
agarose-immobilized GST-SH3 fusion protein with or without
added test peptide in a final volume of 250 wL. Pelleted
beads were washed with 1 mL each of RIPA, RIPA + 1%
deoxycholate + 0.1% SDS, and PBS. resuspended in 50 gL
SDS-PAGE sample buffer, boiled, and subjected to SDS-PAGE
(7.5%i. Labeled proteins were detected by phosphorimaging
(Molecular Dynamics). The results are presented in Figure 9.

6.9. Peptide Competition of GST-SH3 Affinity
Precipitations of PI-3’ Kinase From Cell
Lysates

It is possible to follow the precipitation of PI-3'
Kinase by Src from cell lysates in the presence or absence of
SH3-binding peptides. HeLa cells are lysed with detergent
and the protein mixtures are incubated for several hours with
the Src-GST fusion protein immobilized on glutathione-linked
Sepharose beads. After several hours of tumbling, the beads
are pelleted gently by low-speed centrifugation and the
supernatant is discarded. The beads are then resuspended
into a slurry in PBS-0.1% Tween 20, pelleted, and washed
several additional times. Finally, an SDS solution is added
to the sample, which is then boiled at 100 °C for 3 minutes.
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Subsequently, the sample is centrifuged, and the supernatant
is loaded on a 10% polyacrylamide SDS gel for
electrophoresis. After the proteins have been resolved, the
gel is blotted to nitrocellulese or nylon (i.e., western
blot). The f£ilter is then probed with a PI-3’ Kinase
antibody (monoclonal and polyclonal antibodies are available
from Upstate Biotechnology Incorporated, Lake Placid, NY) and
an enzyme-linked secondary antibody. The amount of PI-3f
Kinase is then quantitated.

The ability of Sre SH3 to bind PI-3' Kinase is examined
for competability with exogenous peptides. Synthetic
peptides corresponding to phage-displayed inserts and motifs
are added at the time that the lysate is incubated with the
Src-GST fusion protein that has been immobilized on
glutathione-linked sepharose beads. Ten-fold and one
hundred-fold molar excess of peptides are used relative to
SH3 proteins. The SH3 binding peptides block binding of the
?I-3' Kinase as detected on western blots while negative
control peptides (unrelated peptide sequences) do not. The
amount of competition is gquantified and correlated with the
amount of added SH3-domain binding peptides.

6.10. In Vivo Association Of SH3~Binding
Paptides With SH3-Domains Of Proteins

To demonstrate association of the SH3-binding peptides
with SH3-domains of proteins inside cells, the SH3-binding
peptides are tagged and localized in cells. For example,
Bar-Sagi et al., in Cell (1993) 74:83-91, have shown that
SH3-binding proteins localize to the cytoskeleton when
expressed in cells. Thus, the SH3 domain-binding peptides of
the present invention can serve as cellular targetting
signals (e.g., to the cytoskeleton). Accordingly, the
peptides are tagged with biotin and, subsequently, injected
into cells. Alternatively, one can transfect into cells a
recombinant plasmid that expresses a fusion protein
comprising of the SH3-binding peptide and the green
fluorescent protein (GFP, Chalfie et al., in Science (1994)
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263:802-805). The location of the biotinylated peptide or
the GFp fusion protein is then assayed with FITC-labeled
streptavidin in paraformaldehyde-fixed cells or by direct
fluorescence in living cells, respectively. Localization of
the SH3-binding peptides to the cytoskeleton demonstrates
that the SH3-binding peptides can bind SH3-domain proteins in
vivo. In addition, focal adhesions, which are rich in Srec,
are also sites of potential subcellular localization of SH3-
binding peptides.

Thus, NIH 3T3 fibroblasts were cultured in vitro on
glase coverslips coated with fibronectin. Aafter two days of

. growth at 37 °C, the cells were fixed for one hour at room
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temperature in the presence of 2% paraformaldehyde (pH 7.5).
The coverslips were washed with PBS-0.1% Tween 20 several
times to remove the fixative. Next, the coverslips were
dipped into acetone (chilled at -2¢ °C) fer approximately 20
seconds and allowed to air-dry. The coverslips were washed
again with PBS-0.1% Tween 20, containing BSA (1 mg/mL), and
incubated for 2 hours at rocm temperature with different
biotinylated peptides in PBS-0.1% Tween 20. The coverslips
were washed and then incubated with 1 mg/mL streptavidin-Cy3
(Jackson Immunoresearch Co., West Grove, PA) for 1 hour at
room temperature. Finally, the coverslips were washed in
PBS-0.1% Tween 20, mounted in a glycerol scoluticn on a glass
slide, and viewed with a Nikon Optiphot epifluorescence
microscope and a 60x oil immersion lens.

The results are presented in Figure 11, in which panel A
displays cells stained with the conjugate biotin-spacer-
VLERPLPIPPVIR (SEQ ID NO:64); panel B exhibits cells stained
with the conjugate, biotin-spacer~GILAPPVPPRNTR (SEQ ID
NO:63); panel C shows cells stained with the long consensus
peptide, biotin-spacer-RSTPRPLPPLPTTR (SEQ ID NO:67); and
panel D shows cells stained with the proline-rich vinculin
peptide conjugate, biotin-spacer-LAPPKPPLPEGEV (SEQ ID
NO:70). The “spacer" sequence is KS5GSG (SEQ ID NO:103}. As
shown in Figure 11, the panels in which SH3 domain-binding
peptides were used present a bright display of fluorescence
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activity that is in sharp'contrast to the relatively "dark"
features of panel D (non-SH3 domain binding vinculin
segment). These results demonstrate further the ability of
the SH3 domain-binding peptides of the present invention to
lccalize to protein targets (e.g., Src and Src-related
proteins) within cells and provide ah image thereof.

6.11. In Vivo Modulation Of Src In Occytes With
SH3-Binding Peptides

When Xenopus laevis oocytes are injected with mRNA
encoding deregulated Src, there are dramatic cytological and
biochemical changes in the oocyte (Unger, T.F. and Steele,
R.E., in Mol. Cell. Biol. (1992) 12:5485-5498). The
applicants have obtained plasmids for generating wild type
and deregulated Src mRNA, which are available from Dr. Robert
Steele (University of California at Irvine). Synthetic SH3-
binding peptides are injected into oocytesc that have been
previously injected with Src mRNA. The state of the
cytoskeleton is inspected visually by ocbserving the
arrangement of cortical pigment granules under a dissecting
microscope. The state of phosphorylation of several proteins
is examined by western blotting with an anti-phosphotryosine
monoclonal antibody (4Gi0; Upstate Bictechnology
Incorpeorated), as described in Uﬁger and Steele, above.

6.12. Progesterone-induced X. laevis Oocyte
Maturation

Segments of adult ovary were removed surgically and
incubated in 0.1% collagenase type D (Boehringer Mannheim,
Indianapolis, IN) in Ca*-free OR2 (82.5 mM NaCl, 2.5 mM KC1,
1.0 mM MgCl,, 1.0 mM Na,HPO,, 5.0 mM HEPES, and 3.8 mM NaOH,
PH 7.6). Oocytes were then washed 3-5 times with OR2
containing 1.0 mM cacl, and allowed to recover in OR2
overnight at 18 °C. Stage VI oocytes were injected with 40 nL
of 100 mM peptide or water. After injection, the oocytes
were placed in OR2 with 2 mg/mL progestercne (Sigma, St
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.

Louis, MO) and incubated at 20 °C. Oocytes were scored at
hourly time points for germinal wvesicle breakdown (GVBD).

Figure 10 presents the results of this experiment. As
shown by the graph, oocytes injected with the SH3 domain-
binding peptide VLKRPLPIPPVTR (SEQ ID NO:64) exhibit a faster
rate of progesterone-induced germinal vesicle breakdown
relative to oocytes that had been injected with water or with
the proline-rich vineculin peptide, LAPPKPPLPEGEV (SEQ ID
NO:70). These results parallel those of Unger and Steele,
supra, wherein ococcytes injected with deregulated or active
Src RNA matured at a faster rate than oocytes injected with
water or wild-type Src mRNA (See Figrure 3B of the Unger and
Steele article).

The present results obtained with Src¢ SH3 domain-binding
peptides suggest that these peptides modulate the biochemical
activity of "cellular" Src; in particular, it is proposed
that at least some of the Sre SH3 domain-binding peptides of
the present invention upregulate the biochemical activity of
cellular® Src, which may be downregqulated or inhibited in
its normal state. Hence, the administration of the SH2
demain-binding peptides of the present invention can
constitute a novel method of modulating the activity of Src
or Src-related proteins. Specifically, certain of these
peptides are able to activate Src-family proteins.

6.13. In vive Antagonism Of Bre In Src
Transformed Cells With 8H3-Binding
Peptides

The coding regions for SH3-binding peptides are cloned
into vectors that direct their expression in animal cells. A
bipartite gene is constructed, encoding a protein with c-myc
epitope and SH3-binding peptide, which is transcribed from a
strong constitutive promoter (e.g., SV40, CMV, HSV TK,
calmodulin). The vector is introduced into either normal or
Src-transformed cells via transfection (e.g., '
electroporation, calcium phosphate, liposomes, DEAE dextran).
Transfected cells express the bipartite gene transiently in
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culture. To create stable transformed cell lines, the vector
carries a selectable marker (e.g., neomycin resistance) or
transfection is performed in the presence of excess plasmid
carrying a selectable marker (e.g., neomycin resistance) and
cells selected for the marker. Transfected cells are stained
by immunofluorescence to detect expression of the bipartite
protein. The hybridoma 9E10 secretes a monoclonal antibody
that is highly specific for the c¢—myc epitope {(EQKLISEEDLN
[SEQ ID N0O:105]; see, Evan, G.A. et al., in Mol., Cell. Biol.
(1985) 5:3610-3616)., This antibody is used in
immunofluorescence experiments to demonstrate that the

bipartite protein is expressed inside the cells, and in some
cases, localized to subcellular structures enriched in SH3
domain bearing proteins.

There are several controls used in these experiments.
First, cells are transfected with vectors that do not have
the SH3-binding peptide coding region. Secend, normal (non-—
transforned) cells are transfected. Third, cells transformed
by oncogenes other than Src are used in the transfection
experiments. Fourth, cells are stained with other monocclonal
antibodies that do not recognize the c-myc epitope.

Transfected cells are examined for any changes in cell
shape, behavior, and metabolism as a consequence of
expressing the SH3 binding peptides. ¢ell shape is exXamined
by phase contrast microscope at several times after
transfection; in particular, the flatness of the cells, their
adhesion to the substrate, and the degree of cell ruffling
are monitored. Cell division rates, cell migration, and
contact inhibition are also cbserved over time. Finally, the
amount of phosphorylated tyrosine in transfected cells is
quantitated by phesphoaminocacid analysis and with an anti-
phosphotryosine monoclonal antibody (4G10; Upstate
Biotechnology Incorporated) in western blotting experiments.
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6.14. Distinct Ligand Preferences of Vvarious
SH3 .Domains

6.14.1. Preparation of PXXP (SEQ ID NO: 161)
Biased Peptide Libraries
Using procedures similar to those described in Sections
6.1 and 6.4 and also degcribed in Sparks, A. B., et al., in
Methods in Enzymology, (1925) 255:49%8-509, oligonucleotide
inserts were constructed according to the schematic provided

in FIG. 12. The two synthetic oligonucleotides (5f-
ctgtgcctegagk (nnk) cca (nnk) ,cca (nnk ) ;tctagacgtgtecagt-37  {SEQ
ID NO:162) and 5'-actgacacgtctaga-3'(SEQ ID NO:163), where
=g+t and n=gt+att+c) were annealed and filled in with
Sequenase (Amersham, Arlington Heights, Il). The inserts
were then digested with Xhc I and Xba I and were ligated into
gene III of the mBAX vector.

The mBAX vector was created by generating cloning sites
in gene III of the M13mpl8 vector (Messing, J., 1991,
"Cloning in M13 phage or how to use biology at its best,”
Gene 100, 3-12) in the manner of Fowlkes et al., 1952,
Biotechniques 13, 422-427. The nBAX vector displays a
peptide sequence at the N-terminus of the mature pIII protein
that encodes the epitope for the mouse monoclonal antibody
7E1l1 (see FIG. 13); it includes the stop codon TAG in the
coding region, which is suppressed in E. coli carrying
suppresscr tRNA gene mutations known as supE or supF. There
are no other stop codons in the mBAX genome. The mBAX vector
also carries a segment of the alpha fragment of
f-galactosidase; bacterial cells expressing the omega
fragment of B-galactosidase that are infected by a
bacteriophage that expresses the alpha fragment convert the
clear XGal substrate into an inscluble blue precipitate.
Thus, plaques of such bacteriophage on such cells appear
blue.

Recombinant mBAX molecules can be distinguished easily
from non-recombinant molecules due to the TAG codon in the
Xhol - XbaI segment in gene III of mBAX. When recombinants
are generated by replacing the Xho I -~ Xba I fragment with
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oligonucleotides enéoding random peptides, the recombinants
can be grown in bacteria with (e.g., DHBaF’) or without
(e.g., J85) suppressor tRNA mutant genes. ©On the other hand,
the non-recombinant mBAX molecules fail to produce plagues on
bacterial lawns where the bacteria (e.g., JS5) lack such
suppressor genes. This is because in JS5, the TAG codon
serves as a stop codon to yield a truncated pIII molecule
during translation; since pIII is an essential protein
component of viable M13 viral particles, no plaques will
form.

The ligated DNA was electroworated into JS5 E. coli and
recombinant phage were preopagated on two hundred 100 mm 2x¥T
+ 0.8% agar plates as described in Sambroock, J., Frisch, E,
F., & Maniatis, T. (198%) Molecular Cloning: A Laboratory
Manual {(Cold Spring Harbor Laboratory, Plainview, NY)
(Sambrook et al.). To minimize the recovery of sibling
clones during affinity purification of binding phage, six
distinct library fractions were prepared by dividing the
plates into six roughly equal groups. Each fraction was
treated separately in all subsequent manipulations. Phage
particles were harvested from each fraction by diffusion into
100 ml PBS (137 mM NaCl, 2.7 mM KCl, 4.3 mM Na,HPO,, 1.4 mM
KH,P0,), concentrated by polyethylene glycol precipitation as
in Sambrock et al. (1989, supra), and resuspended in 10 ml
PBS + 10% glycerol. Each fraction contained approximately
5%10° unigue recombinants, for a total library complexity of
approximately 3x10°. The resulting phage-displayed library
contained peptides of the form X,PXXPX, {SEQ ID NO:164}, where
X represents any amino acid.

6.14.2. Affinity purification of SH3-binding
phage

Library screens were performed as described in Sparks,
A. B., et al., in Methods in Enzvmology, (1995) 255:498-509.
Briefly, wells of an ELISA microtiter plate were coated with
10 ug GST-SH3 fusion protein in 100 mM NaHCO, (pH 8.5) for 3
hours and blocked with Superblock (Pierce, Rockford, IL) for
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1 hour. Approximately S X 10 infectious particles from each
library fraction were diluted in 200 ul PBS + 0.1% Tween 20
and incubated in a GST-SH3-ccated well for 3 hours. The
wells were washed five times with PBS + 0.1% Tween 20, and
bound phage were eluted with 50 mM glycine-HCl (pH 2.2).
Recovered phage were propagated in 10 ml 2xYT media and 100
gl of a saturated DH5eF’ E. coli culture and affinity
purified twice more as above, Affinity purified phage were
plated onte 2xYT + 0.8% agar plates to yield isolated plaques
from which clonal phage stocks and DNA were produced. Phage
binding was confirmed by incubating equal amounts of a clonal
phage stock in wells coated with 1 pgg GST-SH3 or GST. The
wells were washed five times with PBS + 0.i% Tween 20, and
bound phage were detected by anti-phage ELISA according to
the manufacturer’'s instructions (Pharmacia, Piscataway, NJ) .
Ciones with strong SH3-binding activity were selected for
further analysis. The sequences of peptides displayed by
these clones were determined by DNA sequenciné of phage

inserts.

6.14.3. Preparation of GST-8H3 fusion
proteins

constructs enceding GST fusions to the Grb2 N-terminal
(6rb2 N, aa 1-58), Nck N-terminal (Nck N, aa 1-68), Nck
middle (Nck M, aa 101-166), Nck C-terminal (Nck C, aa 191-
257), p53bp2 (aa 454-530), or Src (aa §7-143) SH3 domains
were generated by PCR clening of the appropriate ¢DNAs into
PGEX-2T (Pharmacia, Piscataway, NJ; a general reference for
the pGEX vectors is Smith, D. B., & Johnson, K. 5. (1988}
Gene 67, 31-40). The integrity of the constructs was
confirmed by DNA sequencing. pGEX-derived constructs
expressing GST fusions to the SH3 domains of Yes, Cortactin,
Crk, Abl, and PLCy were kindly provided by M. Sudol
{Rockefeller University), J. T. Parsohs (University of
Virginia at Charlottsville), M. Matsuda (Tokyo, Japan), A. M.
Pendergast (Duke University), and 5. Earp (University of
North Carolina at Chapel Hill), respectively. Alternatively,
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the GST-SH3 fusion proteihs for Yes, Cortactin, Crk, Abl, and
PLCy could have been prepared as above for Grb2z N, Nck N, Nck
M, Nck ¢, p53bp2, and Src, using published sequence
information for these proteins. See, e.g., Suen et al.,
(1993) Mcl. Ccell. Biol. 13, 5500-5512 (Grb2); Lehmann et al.,
(1990) KNucleic Acids Res. 18, 1048 (Nck); Iwabuchi et al.,
(1994) Proc. Natl. Acad. Sci. USA 91, 6098-6102 (p53bp2);
Takeya et al., (1983) Cell 32, 881-890 (Src); Sudol et al.,
(1988) Nucleic Acids Res. 16, 9876 (Yes); Wu et al., (1991)
Mol. Cell. Biol. 11, 5113-5124 (Cortactin); Matsuda et al.,
(1992) Mol. cell. Biol. 12, 3482-3489 (Crk); Shtivelman et
al., (1986) Cell 47, 277-284 (Abl); Burgess et al., (1990)
Mol. Cell. Biol. 10, 4770-4777 (PLCy). GST-SH3 fusion
proteins were prepared as described in Smith, D. B., &
Johnson, K. S. (1988) Gene 67, 31-40. The integrity and
purity of the fusion proteins were confirmed by SDS-PAGE.
Protein concentrations were determined using a the BioRad
protein assay (BioRad, Hercules, CA).

6.14.4. S8H3 Domain Binding Peptides and
Consensus Sequences

The use of second generation or biased peptide
libraries, which fix all or part of the PXXP (SEQ ID WNO:161)
consensus motif for SH3 domain binding peptides and randomize
flanking residues, has defined additional seguence residues
exhibiting selective SH3 domain binding.

Tables 1~5, below, list some of the relevant amino acid
sequences obtained when the biased peptide library described
in Section 6.14.1 was screened with GST-SH3 fusion proteins.
The underscored amino acid residues in Tables 1-5 indicate
the fixed positions. Also, indicated for each set of new
binders is a "consensus" sequence, which seeks to include the
additional features gleaned from the new binding peptides,
The symbol "¢" in the consensus sequences of Tables 1-5
represents a hydrophobic residue. The symbol x in the
consensus sequences of Tables 1-5 represents any amino acid.
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For the Nck SH3 domain binding clones, a GST-SH3 fusion
protein containing the middle SH3 domain of Nck was used.
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TARLE 1 CORTACTIN SH3-BINDING PEPTIDES

SEQ. ID NO.
PXXP.CORT.M1/2/3.FP SSLLGPPVEPKPQTLFSFSR 107
PXXP.CORT.M4.PP SRLGEFSKPPIPOQKPTWMSR 108
PXXP.CORT.N2.PP SRTERPPLEQRPDWLSYSSR 109
PXXP.CORT.N3.PP.INC | SREPDWLCPNCPLLLRSDSR 110
PXXP.CORT.01/2/3.PP | SSSSHNSRPPLPEKPSWLSR 111
PXXP.CORT.04.PP SRLTPQSKPPLPPKPSAVSR 112
CONSENSUS KPP4PXKPXW 113

R
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TABLE 2 NCK SH3-BINDING PEPTIDES
SEQ. ID NO.

PXXP.NCK.(Q1/4.FP SSLGVGWKPLPPMRTASLSR 114

5 || PXXP.NCK.Q2/3.PP.INC | SSVGFADRPRPPLRVESLSR 115
PXXP.NCK.R1.PP.INC SSAGILRPPEKPXRSFSLSR 116
PXXP.NCK.R2.PP _SSPYTGDVPIPPLRGASLSR 117
PXXP.NCK.R3.PP SSLMGSWPPVPPLRSDSLSR 118

10 [ P¥XP.NCK.R4.PP SSIGEDTPPSPPTRRASLSR 119
PXXP.NCK.S1/4.PP SRSLSEVSPKPPIRSVSLSR 120

PXXP.NCK,S52,PP.INC SSVSEGYSPPLPPRSTSLSR 121

PXXP.NCK.53.PP SSSFTLAAPTPPTRSLSLSR 122
PXXP.NCK.T1.PP SSPPYELPPRPPNRTVSLSR 123

15 | pXXP.NCK.T2.PP SRVVDGLAPPPPVRLSSLSR 124
FXXP.NCK.T3.PP.INC SSLGYSGAPVPPHRxSSLSR 125
PXXP.NCK.T4.PP SSISDYSRPPPPVRTLSLSR ] 126
CONSENSUS GRRXAXPAPPEREXSL 127

T
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TABLE 3 ABL SH3 BINDING PEPTIDES
SEQ. ID NO.
PXXP.ABL.G1/2.PP SRGPRWSPPPVPLPTSLDSR 128
PXXP.ABL.G3/4.PP SSPPDYAAPAIPSSLWVDSR 129
PXXP.ABL.H1/3/4.PP SSPPHWAPPAPPAMSPPISR 130
PXXP.ABL.H2.PP.INC ,S_E'_,DRCWEC_EPWE_AGGQRGSB 131
PXXP.ABL.I1/2/3.PP SSPPKFSPPPPPYWQLHASR ' 132
PXXP.ABL.I4.PP SSPPSFAPPAAPPRHSFGSR 133
PXXP.ABL.J1.PP SSAPKKPAPPVPMMAHVMSR 134
PXXP.ABL.J2.PP.INC SSPTYPPPPPPDTAKGASR 135
PXXP.ABL.J3.PP.ING SSPPXXXPPRPIPNSPQVLSR 136
PXXP.ABL..J4.PP B5SPPTWTPPKPPGWEVVESR 137
PXXP.ABL.L1.PP SSAPTWSPPALPNVAKYKSR 138
PXXP.ABL.L2/3.PP SSIKGPRFPVPPVPLNGVSR 139
PXXF.ABL.L4.PP SSPPAWSPPHRPVAFGSTSR 140 -
CONSENSUS PPXWxPPPGP 141
TABLE 4 PLCy SH3-BINDING PEPTIDES
SEQ. ID NO.
PXXP.PLCY.P1.PP SSMKVHNFPLPPLESYETSR 142
PXXP.PLCy.P2.PP SRVPPLVAPRPPSTLNSLSR 143
PXXP.PLCY.PE.PP.INC | SSLYWOHGPDPPVGAPQLSR 144
PXXP.PLCy.P4,PP SSHPLNSWPGGPFRINLSSR 145
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TABLE 5 SRC SH3-BINDING PEPTIDES
_ SEQ. ID NO.

PXXP.SRC.A1.PP SSRALRVRPLPPVPGTSLSR 146
PXXP.SRC.A2.PP SSFRALPLPPTPDNPFAGSR 147
PXXP.SRC.A3.PP SRDAPGSLPFRPLPPVPTSR 148
PXXP.SRC.A4.PP SSISQRALPPLPLMSDPASR 149
PXXP.SRC.B1.PP SSPAVRPLPRLEDLSVIVSR 150
PXXP.SRC.B2/3/PP SSFINRRLPAIPPDNSLLSR 151
PXXP.SRC.B4.PP SRLTGRPLPALPPPFSDFSR 152
PXXP.SRC.CL.PP ' _S_RM'KDRVLBPIBTVESAVgB 153
PXXFE.SRC.C2.PP.INC SSLYSAIAPDPPPRNSSSSR 154
PXXP.SRC.C3.PP SSLASRPLPLLPNSAPGQSR 155
PXXP.SRC.D1.PP SSLTSRPLPDIPVRPSKSSR 156
PXXP.SRC.D2.PP.INC SSLKWRALPPLPETDTPYSR 157
PXXF.SRC.D3.PP SSNTNRLPPPTPDGLDVRER 158
PXXP.SRC.D4.PP _S_S_LQSRPLELPBQSSYPIS_ﬁ 159
CONSENSUS 9

RPLEPPLP

In addition to the consensus seguence shown in Table 5,

the amino acid sequences of the inserts from the Src SH3
domain-binding phage isolated from the PXXP (SEQ ID NO:161)
biased peptide library described in Section 6.14.1 also give
rise to the consensus sequence LXXRPLPXyP (SEQ ID NO:165), as

shown in Table 6, below.

In the consensus seguence

LXXRPLPXyYP (SEQ ID NO:165), y represents aliphatic amino acid
residues (A, V, L, I, P); X represents any aminc acid.
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TABLE 6
Src SHE3 Binding Peptides

LASRPLPLLPNSAPGQ (a portion of SEQ ID NO:155) .
LTGRPLPALPPPFSDF (a portion of SEQ ID NO:152)
PAYRPLPRLPDLSVIY (a portion of SEQ ID NO:150)
RALRVRPLPPVPGTSL (a portion of SEQ ID NO:146)
DAPGSLPFRPLPPVPT (a portion of SEQ ID NO:148)
LKWRALPPLPETDTPY {a portion of SEQ ID NO:157)
ISQRALPPLPLMSDPA (a portion of SEQ ID NO:149)
LTSRPLPDIPVRPSKS {a portion of SEQ ID NO:lSG)
NTNRPLPPTPDGLDVR (a portion of SEQ ID N0O:158)
MKDRVLPPIPTVESAV (a portion of SEQ ID NO:153)
LOSRPLPLPPQSSYPI (a portion of SEQ ID NO:159)
FINRRLEALPPDNSLL {a portion of SFEQ ID NO:1%31j
FRALPLPPTEDNPFAG (a portion of SEgG ID NOD:147)
LYSAIAPDPPPRNSSS ¢ {a portion of SEQ ID NO:154)

LXXRPLPXYP = CONSENSUS (SEQ. ID NO:165)

In Table 6, ¥ represents aliphatic amino acid residues
(A, v, L, I, P); X represents any aminc acid; ¢ putative
class II peptide (see Section 6.14.5). Invariant proline
residues are underlined.

Another consensus sequence that can be derived from the
amino acid sequences of the inserts from the Src SH3 domain-
binding phage is:

LX,X,RPLPX,¥PX,X. (SEQ ID NO:454)

where Y represents aliphatic aminc acid residues (A, V,
L, I, P) and X,, X,, X,, X,, and X, represent any aminc acid;
except that if

X, =P, y =1, ¥, = P, and X; = P, then:

where X, = F, then X, is not H or R; or

where X, = 5, then X, is not R, H, A, N, T, 6, V, M, or
W; or

where X, = ¢, then X, is not S or G; or
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where X, = R, then X, is not T or F; or
where X, = A, then Xz is not R, Q, N, 8, or L; or
] where X, Q, then X, is not M; or
: where X, L, then X, is not R; or
5 where X, = I, then X, is not A; or
- where X, P, then X, is not P, W, or R; or
where X, = G, then X, is not S or R; or
where X, = T, then X, is not T.
10 In addition to the consensus sequence shown in Table 1,

the amino acid sequences of the inserts from the cortactin

SH3 domain-binding phage isolated from the PXXP (SEQ ID

NO:161) biased peptide library described in Section 6.14.1

also give rise to the consensus sequence +PPYPXKPXWL (SEQ 1D
15 NO:166), as shown in Table 7, below.
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TABLE 7
Cortactin S8H3 Binding Peptides

5 LTPQSKPPLPPKPSAV (a portion of SEQ ID NO:1i12}
SSHNSREPLPEKPSWL {(a portion of SEQ ID NO:111)
PVKPPLPAKPWWLPPL (SEQ ID NO:167)
TERPPLPQRPDWLSYS (a portion of SEQ ID NO:109)
LGEFSKPPIPQKPTWM (a porticn of SEQ ID NO:108)
10 YPQFRPPVPPKPSLMQ (SEQ ID NO:168)
VTRPPLPPRKEGHMADF (SEQ ID NO:169)
VSLGLKPPVPPKPMOQL - (SEQ ID NO:170)
LLGPPVPPKPQTLFSF (a portion of SEQ ID NO:107)
YKPEVPARPIWLSEL (SEQ ID NO:171)
15 GAGAARPLVPKKPLFL \ (SEQR ID NO:172)
+PPYPXKPXWL = CONSENSUS (3EQ ID ND:166)

In Table 7, + represents basic amino acid residues (R,
K); ¥ represents aliphatic amino acid residues (A, Vv, L, I,
20 P); X represents any amino acid. Invariant proline residues
are underlined.

In addition to the consensus seguence shown in Table 3,
the amino acid segquences of the inserts from the Abl SH3
25 domain-binding phage isolated from the PXXP (SEQ ID NO:161)
biased peptide library described in Section 6.14.1 also give
rise to the consensus sequence PPXSXPPPyP (SEQ ID NO:173), as
shown in Table &, below.

30

35
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TABLE 8
abl SH3 Binding Peptides

5 PPWWAPPPIPNSPQVL (SEQ ID NO:174)
PPKFSPPPPPYWQLHA (a portion of SEQ ID NO:132)
PPHWAPEAPPAMSPPI (a portion of SEQ ID NO:130)
PPTWTPEKPPGHGVVF (a portion of SEQ ID NO:137)
PPSFAPPARPPRHSFG (a portion of SEQ ID NO:133)

10 PTYPPPFPEDTAKGA (a portion of SEQ ID NO:135)
GPRWSPPPVPLPTSID (a portion of SEQ ID NO:128)
APTWSPPALPNVAKYK {(a portion of SEQ ID NO:138)
PPDYAAPATIPSSLWVD (a portion of SEQ ID NO:129)

IKGPRFPVPRVPLNGV (a portion of SEQ ID NO:139)

15 PPAWSPPHRPVAFGST (a portion of SEQ ID NO:140)

APKKPAPPVEMMAHVM (a portion of SEQ ID NO:134)

PPXIXPPPYP = CONSENSUS (SEQ ID NO:173)

In Table 8, f represents aromatic amino acid residues; ¥
20 represents aliphatic amino acid residues (A, V, L, I, P); X
represents any amino acid. Invariant proline residues are
underlined.
+ This clone contained a three nucleotide deleticn in the
random peptide coding sequence.
25
The amino acid sequences of the inserts from the PLCy
SH3 domain-binding phage isolated from the PXXP (SEQ ID
NO:161) biased peptide library described in Section 6.14.1
give rise to the consensus sequence PPVPPRPXXTL (SEQ ID
30 NO:175), as shown in Table 9, below.

35
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5 TABLE 92
PLCY SH3 Binding Peptides

MPPPVPPRPPGTLQVA (SEQ ID NO:176)

LSYSPPPVPPRPDSTL {SEQ ID NO:177)

10 VLAPPVPPRPGNTFFT (8EQ ID NO:178)

YRPPVAPRPPSSLSVD (SEQ ID NO:179)

LOCPDCPRVPPRPIPY (SEQ ID NO:180)
VPPLVAPRPPSTLNSL (a portion of SEQ ID NO:143)

LTPPPFPKRPRWTLPE (SEQ ID NO:181)

15 YWPHRPPLAPPQTTLG (SEQ ID NO:182)

PPVPPRPXXTL, = CONSENSUS (SEQ ID NO:175)}

In Tabkle 9, the symbol X represents any amino aecid,
Invariant proline residues are underlined.
20
The PXXP (SEQ ID NO:161) biased peptide library
described in Section 6.14.1 was also used to obtain phage
" glones that specifically bound the SH2 domain from the p53bp2
protein. The amino acid sequences of the peptides expressed
25 by the pS3bp2 SH3 domain-binding phage are shown in Table 10
below.

a0

35
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TABLE 10
p53bp2 SH3 Bindihg Peptides

YDASSAPQRPPLEVRKSRP
EYVNASPERPPIPGRKSRP
WNGIAIPGRPEIPPRASRP
SMIFIYPERPSPPPRFSRP
GVEEWNPERPQIPLRLSRP
WVVDSRPDIPLRRSLP
VVPLGRPEIPLRKSLP
GGTVGRPPIPERKSVD

¥ SHAGRPEVPPRQSKP
FSAAARPDIPSRASTP
LYIPKRPEVPPRRHEA
NNISARPPLPSRONPP
MAGTPRPAVPQRMNPP
RPXYPYR+EXP

COUNSENSUS

(SEQ
(SEQ
(SEQ
(SEQ
(SEQ
(SEQ
{SEQ
(SEQ
{SEQ
(SEQ
(SEQ
{SEQ
(SEQ
(SEQ

1D
1D
ID
ID
ID
ID
ID
ID
|8y
ip
1D
Ib
ID
ID

NO:183)
NO:184)
NO:185)
NO:186)

NO:187)

NO:188)
NO:189)
NO:190)
NO:191)
NGO:192)
NO:193).
NO:194)
NO:155)
NO:196)

In Table 10, + represents basic amino acid residues (K,

K); ¥ represents aliphatic amino acid residuwes (A, V, L, I,

P); X represents any amino acid.

flanking residues are underlined.

Invariant proline or

The PXXP (SEQ ID NO:161) biased peptide library
described in Section 6.14.1 was also used to obtain phage
clones that specifically bound the SH3 domain from the N

terminal portion of the Crk protein.

The amino acid

seguences of the peptides expressed by the Crk N terminal SH3

domain-binding phage are shown in Table 11 below.
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. TABLE 11
crk N 8H3 Binding Peptides

GQPAGDPDPPPLPAKF (S8EQ ID NC:197)
FEQTGVPLLPPKSFKY (SEQ ID NO:198)
IFGDPPPPIPMKGRSL (SEQ ID NO:199)
SNQGSIPVLPIKRVQY (SEQ ID NO:200)

NYVNALPPGPPLPAKN (SEQ ID NO:201)
SSDPERPVLEPKLWSY (SEQ ID NO:202)
HFGPSKEPLEIKTRIT (SEQ ID NO:203)

DWKVPEPPVPKLPLKQ (SEQ ID NO:204)
ATSEGLPILPSKVGSY {SEQ ID NO:205)

NANVSAPRAPAFPVKT (SEQ ID NO:206)

EMVLGPPVPPKRGTVV (SEQ ID NO:207)
AGSKHPPTLPPKESGG (SEQ ID NO:208)
SVAADPPRLPEKSRPQ ( (SEQ ID NO:209)

WPYLPYK = CONSENSUS (SEQ ID NO:210)

In Table 11, ¥ represents aliphatic amino acid residues
(8, v, L, I, P). Invariant proline residues are underlined.

The present invention provides a purified peptide that
binds to the SH3 domain of Crk, the purified peptide
comprising the amino acid sequence yPYLPYK (SEQ ID ND:210),
where ¥ represents aliphatic amino acid residues (&, V, L, 1.
P), with the proviso that the peptide does not comprise the
amino acid sequence WNERQPAPALPPKPPKPT (SEQ ID NO:456).

The PXXP (SEQ ID N0O:i1l6l) biased peptide library
described in Section 6.14.1 was also used to obtain phage
clones that specifically bound the SH3 domain from the Yes
protein. The amino acid sequences of the peptides expressed
by the Yes SH3 domain-binding phage are shown in.Table 12
below.
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TABLE 12

Yes SH3 Binding Peptides
TTMRPLPALPGHGQIH (SEQ ID NO:211)
LPRRPLPDLEMAAGKG (SEQ ID N0:212)
LGSRPLPPTERQWPEV (SEQ ID NO:213)
STIRPLPAIPRDTLLT (SEQ ID NO:214)
RSGRPLPPIPEVGHNV (SEQ ID NO:215)
IGSRPLPWTPDDLGSA (SEQ ID NO:216)
LAQRELPGLPAGAGVS (SEQ ID NO:217)
IPGRALPELPPQRALP (SEQ ID NO:218)
FVGRELPPTPRTVIPW (SEQ 1D NO:213)
DPRSALPALPLTPLQT (SEQ ID NO:220)
SPHDVLPALPDSHSKS (SEQ ID NO:221)
VXXRPLPXLP = CONSENSUS (SEQ ID NO:222)

In Table 12, y represents aliphatic amino acid residues

proline regsidues are underlined.

(A, V, L, I, P); X represents any amino acid.

Invariant

another consensus sequence that can be derived from the

binding phage is:

¥X, X, RPLPX,LPX,X, (SEQ ID NO:455)
where ¢ represents aliphatic amino acid residues (A, V,

except that if

X% =P, X, =P, and X, = P, then:

W; or

when ¥y = L,

where X. = F, then X,
vhere X; = §, then X,
where X, = C, then X,
where X, = R, then X,
where X, = A, then X,
where X, = Q, then X,
where X, = L, then X,

is
is

is
is
is
is
is

not
not

not
not
not
not

not

H or R;

S or G;
T or F;

M; or

R; or

.-.'77_
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where X, = I, then X, is not A; or

where X, = P, then X, is not P, W, or R; or
where X, = G, then X, is not S or R; or
where X, = T, then X, is not T; and

when ¥ = P,

where ¥, = A, then X, is not R; or

where X, = 5, then X, is not R or ¥; or
where X, = M, then X, is not S; or

where X, = V, then X, is not G; or

where X, = R, then X, is not 8; or
where X, = I, then X, is not R; and

when ¢ = A,

where X, = A, then X, is not K; and
when ¢ = V,

where ¥, = A, then X, is not C or Q; or
where X, = P, then X, is not P; and
when ¥ = I,

where X, = G, then ¥, is not H; or
where X, = T, then X, is not §; or

where X, = R, then X; is not S.

The present invention also provides a purified peptide
that binds to the SH3 domain of Yes, the purified peptide
comprising the amino acid sequence ¥X,X,RPLPX,LPXX; (SEQ ID
NO:455), where y represents aliphatic amino acid residues (&,
v, L, I, P) and X,, X;, %, X, and X represent any amino
acid, with the proviso that the peptide does not comprise the
amino acid sequence AGDRPLPPLPYNPKS (SEQ ID NO:457).

The PXXP (SEQ ID NO:161} biased peptide library
described in Section 6.14.1 was also used to obtain phage
clones that specifically bound the SH3 domain from the N
terminal portion of the Grb2 protein. The amino acid
sequences of the peptides expressed by the Grb2 N terminal
SH3 domain-binding phage are shown in Table 13 below. These
sequences can be arranged into three groups of sequences that
have different, but related, consensus sequences. An overall
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consensus sequence, +§DXPLPXLP (SEQ ID NO:223), can be
derived for the three groups.
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TABLE 13
Grb2 M 8H3 Binding Peptides

5 KWDSLLPALPPAFTVE (SEQ ID NO:224)
RWDQVLPELPTSKGQI (SEQ ID NO:225)
. RFDFPLPTHPNLOKAH (SEQ ID NO:226)
RLDSPLPALPPTVHQN (SEQ ID NO:227)
RWGAPLPPLPEYSHST (SEQ ID NO:228)
10 YWDMPLPRLPGEEPSL (SEQ ID NO:229)
RFDYNLPDVPLSLGTA (SEQ ID NO:230)
TKKPNAPLPPLEPAYMG {SEQ ID NO:231)
KWDLDLPPEPMSLGNY (SEQ ID NO:232)
+9DXPLPXLP = CONSENSUS (SEQ ID NO:223)

15
YYQRPLPPIPLSKFES (SEQ ID NO:234)
YYRKPLPNLPRGQTDD (SEQ ID NO:235)
YFDKPIPESPGALMSL (SEG ID NO:236)
YFSRALPGL.PERQEAH (SEQ ID NO:237)
20 -3 YOX+PLPXLP = CONSENSUS {SEQ ID NO:238)
SLWDPLPPIPQSKTSV (SEQ ID NO:239)
SYYDPLPKLEDPGDLG (SEQ ID NO:240)
KLYYPLPPVPFKDTKH (SEQ ID NO:241)
25 DPYDALPETPSMKASQ (SEQ ID NO:242).
gDPLPXLP = CONSENSUS (SEQ ID NO:243)

+0DXPLPXLP = OVERALL CONSENSUS (SEQ ID NO:223)

30 In Table 13, + represents basic amino acid residues (R,
K); @ represents aromatic amino acid residues; X represents
any amino acid. Invariant proline residues are underlined.

35
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6.14.5. SH3 Ligand Binding Orientation
Peptide ligands bound to SH3 domains have been shown to
assume a left-handed polyproline type II (PPII) helix
conformation (Yu, H., chen, J. K., Feng, S., Dalgarno, D. C.,
5 Brauer, A. W., & Schreiber, §. L. (1994) Cell 76, 933-45).

SH3 ligands are pseudo-symmetrical and may therefore bind in
one of two opposite orientations (Feng, S., Chen, J. K., Yu,
H., Simon, J. A., & Schreiber, S. L. (1994) Science 266,
1241-7) (Feng et al.). Feng et al., supra, have demonstrated

10 that peptides that bind in one or the other orientation share

different consensus motifs. Specifically, ligands that bind
in the Class I or Class II orientation conform to the

consensus +pYPpYP (SEQ 1D NO:244) or YPpYPp+ {(SEQ ID NO:245)
respectively, where uppercase positions represent conserved

15 residues that contact the SH3 domain and confer specificity,

and lowercase positions represent scaffolding residues that
tend to be proline,

According to this model, we predict that the peptides
selected by the Src, Yes, Abl, and Grk2 N SH2 domains bind in

20 the Class I orientation, whereas the peptides selected by the

Cortactin, p&3bp2, PLCy, and Crk N SH3 domains bind in the
Class IT orientation (see Table 14). Tnterestingly, most of
the SH3 ligand consensus motifs identified in this work
contain additional conserved residues flanking the SH3-

25 binding core defined by Feng et al., supra. Furthermore,

these conserved residues are situated N- and C-terminal of
the SHi-binding core in Class I and Class II motifs,

respectively, and are therefore predicted to interact with
equivalent regions of their target SH3 domains (see Table

30 14).

33
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TABLE 14
Alignment of SH3 ligand consensus motifs
SEQ ID NO:

Class 1 +pyPpyYP 244
src LXXRPLPXYP 165
Yes YXXRPLPXLP 222
Abl PPXOXPPPYP ' 173
Grb2 N +dDXPLPXLP 223
Y ¢ XRPLPXLP 246
fDPLPXLP 243
Class IT YPpYPp+ 245
Cortactin +PPyPHKEXWL i6é
p53bp2 RPXYPYR+SXP 196
PLCy XPPVPPRPXXTL 247
Crk N VRYLEYK 210

In Table 14, each SH3 ligand consensus motif was
assigned to class I or Il based on its agreement with the
class I or II consensus motif. Highly (>90%) conserved
positions in each SH3 ligand consensus motif are listed in
boldface and were interpreted as SH3 contact residues.

+ represents basic amino acid residues (K, R); y represents
aliphatic amino acid residues (&, V, L, I, P); 6 represents
aromatic amino acid residues; X represents any amino acid;
lower case p represents residues that tend to be proline.

' The Src SH3 domain is capable of binding both Class I
and Class II peptides Feng et al., supra. Although Class I
peptides predominate in the population of Src SH3 ligands
selected from the PXXP {SEQ ID NQ:161) library, one clone
conforms well to the Class IT consensus (see Table 6).
Previously, Sparks, A. B., Quilliam, L. A., Thorn, J. M.,
Der, C. J., & Kay, B. K. (1994) J. Biol. Chem. 269, 23853-6
and Yu, H., Chen, J. K., Feng, 5., Dalgarno, D. C., Brauer,
A. W., & Schreiber, S. L. (1994) Cell 76, 933-45 had isolated
class II Src SH3 ligands sharing the consensus PPYPPR (S5EQ ID
NO:248) . Similarly, whereas the Grb2 N SH3 domain has been
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shown to bind peptides from S05 with the Class Il consensus
sequence PPYPPR (SEQ ID NO:248) (Rozakis-Adcock, M., Fernley,
R., Wade, J., Pawson, T., & Bowtell, D. (1993) Nature 363,
83-8), we have igsolated Grb2 N SH3 ligands that conform to
the Class I consensus (see Table 14). Thus, both the Src and
the Grb2 N SH3 domains apparently have the capacity to bind
both Class I and Class IT peptide ligands.

6.14.6. S8H3 Ligand@ Binding Characteristics

To explore further the capacity of SH3 domains to
discriminate between different SH3 ligands, we investigated
the binding of phage expressing various peptide ligands to a
panei of SH3 domains. Equal titers of clonal phage stocks
were incubated in microtiter wells coated with different GST-
SH3 fusion proteins. The wells were washed several times,
and bound phage were detected with an anti-phage antibody
{gee Fig. 14), Positive ELISA signals were equivalent to
those obtained with previously characterized Src SH3-binding
clones (Sparks, A. B.;, Quilliam, L. A., Thorn, J. M., Der, C.
J., & Kay, B. K. (1994} J. Biol. Chem. 269, 23853-6) and are
indicative of SH3:peptide affinities in the 5 to 75 pM range
(Yu, H., Chen, J. K., Feng, 8., Dalgarno, 0. C., Brauer, A.
W., & Schreiber, $. L. (1994) Cell 76, 933-945; Rickles, R.
J., Botfield, M. C., Weng, Z., Taylor, J. A., Green, 0. M.,
Brugge, J. S., & Zoller, M. J. (1994} EMBO J. 13, 5598-604).
Whereas the Src, Yes, Crk, and Grb2 N SH3 domains c¢ross-
reacted with a few phage clones selected with cther SH3
domains, the Abl, Cortactin, p53bp2, and PLCy SH3 domains
displayed considerable specificity. Significantly, only 33
of 220 potential instances of cross-reactivity were observed,
suggesting that SH3 selectivity is the rule rather than the
exception.

Each instance of cross-reactivity may be explained by
similarities between the sequences of the peptides and the
ligand preferences of the cross-reactive SH3 domains. For
example, Crk SH3 cross-reacted with three phage clones
selected with other 8H3 domains; each of these clones
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coincidentally expressed peptides conforming to the Crk SH3
preferred ligand consensus motif. Similarly, the cross-
reactivity observed between the Src, Yes, and Grb2 SH3
domains and clones selected by other SH3 domains within this
group may be a consegquence of the fact that these SH3 domains
prefer the same proline-rich core. Finally, the Src and Yes
SH3 domains cross-reacted with the PLCy SH3 ligand
MPPPVPPRPPGTL (a portion of SEQ ID NO:176), which contains
the Class II Src SH3-binding sequence PPVPPR (SEQ ID NO:249).
Taken together, these data demonstrate the capacity of SH3
domains to discern subtle differences in the primary
structure of potential ligands.

6.15. Use of Consensus Saquences to Determine
the Aminc Acid Sequences Responsible for
Binding in Proteins that are Known to
Bind 8H3 Domains

There are many proteins that are known to bind SH3

domains but for which the specific sequences of those

proteins that are responsible for binding to SK} domaine are
not known. The consensus sequences shown above in Tables 1-
13 can be used to search databases (e.g., GenBank) containing
the amino acid segquences of those prcteins in order to
determine which sequences are responsible for the binding of
those proteins to SH3 domains. This was done for a number of
known SH3 domain binding proteins and sequences resembling
the consensus seguences of Tables 1-13 were identified. The
results are shown in Table 15. TFor comparison, also shown in
Table 15 are the amino acid sequences that had previously
been demonstrated to be responsible for SH3 domain binding
for a number of proteins.

- 84 -




10

15

20

25

30

35

‘WO 97/30074 PCT/US97/g2298
TABLE 15
SEQ ID NO: Reference
8rc S8K3 Class I LXXRPLPXyP 165
Hs AFAP-110 {(62=73) PPQMPLPETPQQ 250 1
(76-87) PPDNGPPPLPTS 251 1
Hs CDC42 GAP (250-261) TAPKPMPPRPPL 252 2
Hs hnRNP K (302-313) *SRARNLPLPPPP 253 3
Mm p62 (328-339) TVTRGVPPPPTV 254 3
Hs PI3K p85 (90~101) * RPPRPLPVAPGS 255 9
Hs Shc p52 (296-307) VRKQMLPPPPCP 256 3
8rc SH3 Class II PPy PPR 248
Hs Dynamin (810~820) GGAPPVPSRPG 257 6
(827-837) GPPPQVPSRPN 258 [
(838-848) RAPPGVPSRSG 259 6
Hs hnRNP K (308-318)* PLFPPPPPRGG 260 3
Mo p62 (294-304) APPPPPVFRGR 261 3
Hs Paxillin (42-52) AVPPPVPPPPS 262 10
Hs PI3K p85 (302-312) * QPAPALPPKPP 263 9
Hs Shb (50-60) GGPPPGPGRRG 264 11
{(103=113) TKSPPQPPRFD Z65 11
Yes 8H3 YXXRFLPXLP 222
Hs Yapé65 (240~-251) PVKQPPPLAPQS 266 4
aAbl SH3 PPXOXPPPYP 173
Mm 3BP-1 (265~276) *RAPTMPPPLPPV 267 12
Mm 3BP-2 (200-211) *YPPAYPPPPVPV 268 12
Dm Ena (350-361) PGPGYGPPPVPP 269 5
PLCy 8H3 PPVPPRPIETL 175
Hs Dynamin (812-823) APPVPSRPGASP 270
(829-840) PPOVPSRPNRNR 271
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Hs c-Cbl

5 Crk N BH3
Hs ‘Abl

Hs C3G
10

(493-504) LPPVPPRLDLLP

PYLPYK

(524-533) *QAPELPTRTR
(568-577) *VSPLLERKER
(758-767) EKPALPRERA
(282-291) *PPPALPPRKR
(452-461) *TPPALPERKR
(539-548) *KPPPLPERKN
(607-616) *PPPALPFROR

15 Grb2 N BH3 Class I

Hs c-Cbl

20

Grbh2 N BH3 Class II

Hs Abl

25 Hs c-Cbl

Hs Dynamin({810~820)

Hs S0S1
30

Rn Synapsin 1(592-602)

35

+0DXPLPXLP
YOX+PLPXLP
§DPLPXLE
{560-571) PQRRPLPCTPGD
(389-600) LPRPIPKVPVS
PPPYPPR
(523-533) * LOAPELPTKTR
(567-577)* AVSPLLPRKER
(609-619) * KTAPTPPKRSS
(491-501) ASLPPVPPRLD
GGAPPVPSRPG
(827-837) GPPPQVPSRPN
(838-848) RAPPGVPSRSG
(1148-1158)*  PVPPPVPPRRR
(1177-1187) DSPPATPPRQP
(1209-1219)*  ESPPLLPPREP
(1287-1297)*%  IAGPPVPPRQS
NLPEPAPPRPS
(670-680) PPCPAGPIRQA

SEQ ID NO:

272

210
273

274

275
276
277
278
279

233
238
243
280
a2l

282
283
284
285
286
287
288
289
290
291
292
293
294
295

PCT/US97/02298

Reference
7

13
13
13
14
14
14
14

0

13
13
13

15
15
15
15
16
16
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In Table 15, + represents basic amino acid residues (R,
K); ¢ represents aliphatic amino acid residues (A, V, L, I,
P); @ represents aromatic amino acid residues; X represents
any amino acid. * represents amino acid sequences previously
demonstrated to bihd their respective SH3 domains. Residues
within the seguences that agree with the most highly
conserved residues of the consensus motifs are shown in bold.
Each entry shows an abbreviation of the name of the SH3
domain binding protein and the species from which it was
derived. The amino acid positions in the mature proteins of
the sequences shown are indicated in parentheses. For more
details, see the reference listed for each protein.

Reference 1 is Flynn, D. C., Leu, T. H., Reynolds, A.
B., & Parsons, J. T. (1993) Mol Cell Biol 13, 7892-7%00.

Reference 2 is Barfod, E. T., Zheng, Y., Kuang, W, J.,
Hart, M. J., Evans, T., Cerione, R. A., & Ashkenazi, A.
(1993) J Biol Chem 268, 26059-62.

Reference 2 is Weng, 7., Thomas, 5. M., Rickles, R. J.,
Tayler, J. A., Brauer, A. W., Seidel-Dugan, C., Michael, W.
M., Dreyfuss, G., & Brugge, J. 5. (1994) Mol Cell Biol 314,
4509-21.

Reference 4 is Sudol, M. (1994) Oncogene 9, 2145-52.

Reference 5 is Gertler, F. B., Comer, A. R., Juang, J.
L., Ahern, S. M., Clark, M. J., Liebl, E. C., & Hoffmann, F.
M. (1995) Genes Dev 9, 521-33.

Reference 6 is Gout, I., Dhand, R., Hiles, I. D., Fry,
M. J., Panayotou, G., Das, P., Truong, 0., Totty, N. F.,
Hsuan, J., Booker, G, W. & et al. (1993) Cell 75, 25-16.

Reference 7 is Rivero-lLezcano, O. M., Sameshima, J. H.,
Marcilla, A., & Robbins, K. C. (1994) J Biol Chem 269, 17363-
6.

Reference 8 is 0Odai, H., sasaki, K., Iwamatsu, A.,
Hanazono, Y., Tanaka, T., Mitani, K., Yazaki, Y. & Hirai, H.
(1995) J Biol Chem 270, 10800-5.

Reference 9 is Kapeller, R., Prasad, K. V., Janssen, O.,
Hou, W., Schaffhausen, B. S., Rudd, C. E., & Cantley, L. C.
{1994) J Biol Chem 269, 1927-33.

- 87 -



10

i5

20

25

30

as

WO 97/30074 PCT/US97/02298

Reference 10 is Weng, Z., Taylor, J. A., Turner, C. E.,
Brugge, J. S., & Seidel-Dugan, C. (1993) J Biol Chenm 268,
14956-63. }

Reference 11 is Rarlsson, T., Songyang, Z., Landgren,
E., Lavergne, C., Di-Fiore, P. P., Anafi, M., Pawson, T.,
Cantley, L. €., Claesson-Welsh, L., & Welsh, M. (1995)
Oncogene 10, 1475-83.

Reference 12 is Ren, R., Maver, B. J., Cicchetti, P., &
Baltimore, D. (1993) Science 259, 1157-61.

Reference 13 is Ren, R., Ye, Z. 5., & Baltimore, D.
(1994) Genes Dev B, 783-95.

Reference 14 is Knudsen, B. S., Feller, S. M., &
Hanafusa, H. (1994) J Biol Chem 269, 32781-7.

Reference 15 is Rozakis-Adcock, M., Fernley, R., Wade,
J., Pawson, T., & Bowtell, D. (1993) Nature 363, B3-5,

Reference 16 is McPherson, P, S., Czernik, A, J.,
Chiicote, T, J., Onofri, F., Benfenati, F., Greengard, P.,
Schlessinger, J., & De-Camilli, P. (1994) Proc Natl Acad Sci
USA 91, 6486-90.

The sequences shown in Table 15 are useful in that they
can be used as ligands in the assays for the identification
of compounds that affect binding of SH3 domain-containing
proteins and their ligands that is described above in Section
5.6.

6.16. Use of Consensus Sequences to Identify
Amino Acid Sequences Resembling SH3
Domain-binding Segquences in Proteins that
are Not Enown to Bind SH3 Domains

- The consensus seguences shown above in Tables 1-13 can
be used to search databases (e.g., GenBank) containing the
amino acid sequences of proteins that are not known to bind
to SH3 domains. In this way, a large number of proteins not
previously suspected of containing amino acid sequences that
bind SH3 domains have been shown to contain such sequences.
The portions of the amine acid sequences of these proteins
that resemble one or more of the consensus motifs of Tables
1-13 are shown below in Table 16. The SH3 domain-binding

- 88 =~



10

15

20

25

30

35

WO 9730074 - PCT/US97/02298

seguences of the proteins shown in Table 16 can be used as
ligands in the assays for the identification of compounds
that affect binding of SH3 domain-containing proteins and
their ligands that are described above in Section 5.6,
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TABLE 16
"
r a! Ui 1 8
LOCUS | ACCESSION #'S DESCRIFTION SEQUENCE e of &
ABL_DROME | Poos22 TYROSINE-PROTEIN KINASE | ppoyl 133) 146 | LLGSRFLEHIPAGST (296) 1
DASH/AD
1380] 1395 | QIGQKPAVPHIPPLND 297 2
ABPT_VEAST | PisaoL ACTIN BINDING PROTEIN | sac| sul| ss|ssaaprrpeerateE oom |
ACES_HUMAN |P22303 ACETYLCHOLINESTERASE | uopgl 738 7| moPrRFLPRERKQPW 099 ) 2
PRECURSOR
ACM4_HUMAN |POBLTS MUSCARINIC HoM| 776] s0ferrarprrPRPVADK 00 3
- ACETYLCHOLINE RECEPT
ACRO_HUMAN [p10323 :f';?%” PRECURSOR (EC | pom| 19| 343]grepReLrrRERAAQ (1) | 4
AGIE_RAT | Q00300 DNA-BINDING FROTEIN RAT| 602] 656{PNLRRGLPQVPYFSL (00 1
AGIE-BP1 {4
ANDR_HUMAN {Prozrs ANDROGEN RECEPTOR Hom| as8) 25| ALAGPPRPPPRRHPHARI (03)
ADFB_HUMAN [p27338 AMINE OXIDASE (FLAVIN- | oy g5| 494] TFLERHLESYPGLLR (304 2
CONTAINING)
APLHUMAN | PO5549 T:"INSC””'ON FACTOR | yom| s2| es|pEopeyEepePYQEIYRQ (205H
A
ATFI_RUMAN | P18847 CYCLIC-AMP-DEPENDENT | yoy| 1| 1| cecureLpvepasLy oo i
TRANSCRIPT
BIAR HUMAN [POtsss BETA-1 ADRENERGIC wom| ) 296| APAPPPGPRRPAAAA COT) o
RECEPTOR.
BIAR_HUMAN |P13oas BETA-3 ADRENERGIC HoM| 361 375] CROGRRLPPEPCAAA (208) 2
RECEPTOR.
BUL2 CHICK [ Qoones :"0”05'5 REGULATOR Gat| | 47|croRPPVEPAPAPAA 300
L2,
BNIL YFASY  jPalan BNH PROTEIN GYNTHETIC | gacl 1242 12961 PPRPEFEVPARLEGE (210) F
LETHAL
CAPM_MGUSE {P33140 MUSCLE-CADHERIN ¢M- MUS| 645] #59| PQPUP*/LPTSESRIA (1) 3
CADHERINI )
CALR_PIG Psiy CALCITOMIN RECEPTOR SUS| 18| 28|IFLNRE_PVLPDSAD (512 !
PRECURSOR
CBY_HUMAN  |P22681 PROTO.ONCOGENE C-CBL. | HOM| 190} 5041QASSLEPVPPRLDLLF (313 f
| 53 |FFT-RDLPPPPERORPYSVG | ol |
1y
ss9] 57| RPQRRFLPCTRGDCE Gis) 2
COB3 RARBIT | 0233 :ﬁ“::’\m“-'“ CHANNEL | npyl 15| 33]SDOGRNLPGTPVPAS (316) 3
)
1100|2114 | RHsrROLPPVERRPRPLL G171 | & |
CCR4 RABIT | Qu2zed ::‘;“:Rc""co UM CHANNEL | opy| i) 33spocrNLPGTPYPAS B13) 3
CG2A_BOVIN | P3027 GUMITOTIC-SPECIFIC Bos| 56| 70|NDEYVPVPPWKANNE GI9) §
CYCLIN A
CICI_RAT Pass2¢ CHLORIDE CHARNEL ra1| 7| 1 QreverepppPPLERQFP (3200
PROTEIN, SKELE
CIKS_HUMAN  |Pz2460 POTASSIUM CHANNEL nom| 0| |osevreLpeLPDRGY G21) 0
PROTEIN KV1.5
71| 45| DPGVRPLPPLPEELP (322) 0
CINC.RAT  |Pisas SODIUM CHANNEL PROTEIN] 4 7| ;3 1739 | LNTGPPYCDPNLPNSNG (329
CARDIAC
CPIZRABIT | PODIST CY“‘)‘F“R"ME PasO 182 (EC | ooyl g18( 250fFPiryipNRRLGRF (324 3
A3
CPI5_SOLME | P3TI20 :;VCT?‘}:‘”ROME RSO LXXVA L ocoy b ool aa|swrrekLrpoPEGWP G28 | 2
CPCIRAT  |Posime f“oc“““ P40 UCTEC] par( 2| 37]ssrRexLPPGPTPLE (326) 3
i
CPCE_HUMAN | P106n1 TEM“RWE PS5O MCB GC | pon| m| s7fscrrexiprarTRLP 2D 9
CPCK_MACFA |P30262 (CE"CT:’I“:‘“OME”" WCW | yae) 23| o7)sSGRRKLPRGRTRLE (328) 9
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LOCUS | ACCESSION #S DESCRIPTION SEQUENCE g2 ﬁ 8 B3 g
CPCM RAT  |Piszas CYTOCHROME P450 IIC22 rat] 23] wiEnvRRKLPPOPTPLP G29) 2
(EC LM
CPT7_MOUSE | P2T7%5 CYTOCHROME PA50 XVUAL | yyy|  a5] 9| ARFPRSLPFLPLVGS (330) 2
(P450-C
CR2_MOUSE  {PI9OT0 COMPLEMENT RECEPTOR | \jygi 23] 38{NARKPYYSLPIVEGTVI. (331) 3
TYPE 2 PREG
CTRI_YEAST |oumes? CTD KINASE ALPHA sacl 30| a|ostareeerkRrIRTD (331 3 | s
SUBUNIT (EC 2
CXA3I_BOVIN. [Pa1987 GAP JUNCTION ALPHA-3 nos| 287} 301|ASPARALPGPPHPRE 1333) 3§ 3
PROTEIN
CYAIRAT  |P21522 ADENYLATE CYCLASE. RAT| 229] B3{TDSRLPLVPSKYSMT (0M4) 4
OLFACTIVE TY
CYGR_HUMAN |omse RETINAL GUANYLYL wom| 15| 3tlGLcaPAwwAPSLPRLER (335) 3
CYCLASE PRECUR
CYU_HUMAN | Pase63 CYLICIN (FRAGMENT), nom| s7e| sez[LowekmprrreReRYAP (26 3 3
CYRG MOUSE {Pusm CYTOKINE RECEFTOR sus) 283| 298| WLERMPPIPPIKNLED (337 5
COMMON GAMMA
DCD_HUMAN  [p2onn1 AROMATIC-L-AMINO-ACT | oyl 31f 47| PDVEPGYLRPLIPAAAP (338) 3
DECARBOXY
DMD_HUMAN {Pi1532 DYSTROPHN HOM| 700} 714| QEELPPPPPQXKRON (339) I
prOp BOVIN [P28338 DNA POLYMERASE DELTA | 5oi 104] 118 VAPARPLPGAPPFSQ (340) 1
CATALYTIC
DRA_HUMAN  |P40B™S DRA PROTEIN (DOWR- wom| 219] 235 |GOMNPGFQPPITPDVET (1) 3
- REGLULATED IN
DYIS_DROME  |PI3496 150 KD DYNEIN-ASSUCIATER ol 1250) 1264 | ARSARRLESWPPTLD (42) 3
POLYPE
DYNI_HUMAN | Q05193 DYNAMIN.] HoM| 809| 823|LGCAPPVPSRPGASE (343) 4 !
E75C DROME  |PL30SS ECDYSONE-INDUCIBL Y pro| 308} 43| vMRPRerPRERR VKA CaY | 9 3
) PROTEIN ET5-
587 60V MRHSRGLPS PCHTS (345) 2
EGK2_HUMAR |PL1ISH EARLY GROWTH RESPONSE | oyl +13| wa|nLrarrepppryssc e
PROTEIN )
FLKI_MOUSE P41960 PROTEIN E'K-1 (FRAGMENT)] MUS| 168} 178{PQPQPPIPPRIASVL (347 i 1
ENL_HUMAN  |qo3iii ENI. PROTEIN, Hom| 27| 266 |PrEPPPPPPRASSKR (348 1 2
asa| a7 |upseppprgrprn 19y H
EP1S_HUMAN | Pezs6s EPIDERMAL GROWTY oMy 761 7i8|KSEDEPPALPFKIGTP 350) 3
FACTOR RECEFTOR
ERBI_HUMAN |P2(850 ERBE-3 RECEPTOR PROTEIN- | o[ 1904 1218 | RRHSPPHPPRPSSLE (351) 4 3 |
] TYROSIN
EZRIHUMAN |PIs31l {P23ia EZRIN (P3]) (CYTOVILLING - £yl ga5| 479| VMTARFRPRPPVYEP (152)
VILLI
FAK_HUMAN Q08397 'EEBCC;::‘““ES'D" KINASE 1 oMl 183) 97| KEGERALPSIPKLAN (353) 2
it 7.
FASL._MOUSE |paine7 FAS ANTIGEN LIGAND Mus| 41| 55|DQRRPPPEPPPVSPL (54) 3
FGR_FSVGR  |POD544 TYROSINE-PROTEINRINASE | ¢p] ol 23| vCRPRPLPPLPPTAM (355) 0
TRANSFO
FOR4 MOUSE | qosese FORMIN 4 (LIMB wus| 55| ess|epLipeerrLERPGLG 36)
DEFORMITY PROTE )
| o) CPVSPPPPPPPPPFTPVPES
ey
so0] 715|PSDGFTFFEPPFFPLPRVLA
88
21| 720| FECGPPPPRRPEFFFRGLAY
059
FOSB MOUSE |P1346 FOSB PROTEIN mus| 253] 265|GWLLPPPPPPPLPFQSS (360)
FOSB_CHICK  Ipigss F45.C.FOS FROTO- oar] 2| ase|LmMTEAPPAVPPREPSG G61) 3
ONCOGENE PROTEIN
FSH_DROME  |P1a7e [P13716 FEMALE STERILE oro| 4| 20|sErveRvEPPVEPVNGI 62 2
HOMEOTIC PROTEIN
GIIRATE  |pusem GENE 33 POLYPEFTIDE 2AT| 146§ 160} DRSSRPLPPLPISED (363 0
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LOCUS | ACCESSION #8 DESCRIPTION SEQUENCE AHEIEE 2 g g
711|295 | 1PPRVPIPPRPAXPD (364 3 3 TRE
GLII_HUMAN | P10071 GL13 PROTEIN Hom{ 79| so4] MEPRLNPILERKARAY (65 | 4 ) |
981000 | AAPPRLLIPLPTCYG G66) 1
GTPA BOVIN  [POSEs! GTPASE-ACTIVATIGN nos| 12| 18t |coorrrLPRYPROLE (167)
FROTEIN (GAP) . )
HME! MOUSE | 705065 ROMEOBOX PROTEIN B i)
) ENGRAILED-1 (M (168
HMOC_DROME |#22810 HOMEQTIC PROTEIN prO| 45| 467|sArQreEMPPNRESPP (369) 4 1 9
ORTHODENTICLE
HSZ7 HUMAN | PosTo2 VNEAT SHOCK 27 KD PROTEIN yop|  agl  su|asswroyvrrLepaale om 4
(Hsp 2
HXA4_CHICK  {Pim2m HOMEDBOX PROTEINHOX- | gar 4l 59)HPHAPPPPPRPPEPHLHA (371)
Ad (CHOX-1 .
127|141 {GASFPPPPPAKGHPG (372} E 5
HXAA_HUMAN | P31260 HOMEOBOX PROTEINHOX- | powgl 7] w37 {pougreeergregea o7
_ A1 (HOX.|
HXBZHUMAK [Pi4gs2 |pisgs {P109 |HOMEOROX PROTEINHOX: § yopg| 75| 01| GPaLPPPPRRRLBAARP (374)
13 B2 {(HDX-2H
HXB3_HUMAR | P1465) | Pi7ags HOMEOBOX PROTEIN HOX- v el 50| 706 | HSMTPSYESPSPRAEGK (375) 4
B3 (HOX.2G
FKBa_ HUMAN |pr7aas FOMEOROX PROTEIN HOX- | ot | | 91| ROPGPPPPPFPPRPIPPEFGLSE
B4 (HOX-2 (376}
HXC4_HUMAN |P0017 HOMEGROX PROTEIN HOX- | yon| o) eaforiveepeeresyee 371 1
- 4 HOX:3
1BP)_BOVIN  [P24S9I1 INSULIN-LIKE GROWTH pox| | s7lcLscraLraERRRLH (378; 3
FACTOR BIND!
IDE_HUMAN  |pia73s INSULIN.DEGRADING Hom| 98511209 | TEFKRGLP: “PLVKP (379 2
ENZYME (EC 3
IEFS_HUMAN  |73108 TRANSFORMATION. HOM] 19| 201 {EIATPIPPRPPKKETKP (360) 3 1
SENSITIVE PROTE(
IHBB_RAT P19t INHIBIN BETA B CHAIN RaT| 3| eolspanprereproare g
PRECURSOR
JRSI_HUMAN  |e3s563 INSULIN RECEPTOR Hom| 1157|1211 PEPQPYETEPRHORL 382)
’ SUBSTRATE (I
1SP3SCHPO | P0M9S SEXUAL DIFFERENTIATION | gy 5l 55{quogrrvwryerpepris 63 o 3 2
PROCESS
JUND_CHICK  |P2em1 T"";SCR‘PT'ON FACTOR | oy | 3] 218[prieeperer kDERQ 388y 4 4 b
UN
KICH_HUMAN {PI5790 c”“‘;‘z"ﬁ KINASE (EC nom| s3] ezjALALPPEPPLPLILP 085
21132
KUS_YEAST  |Papiss PROBABLE sach 4| 759|RDKSRPPRPPPKPLHL (386) L
SERINE/THREGNINE-PROTE
KIRI_HUMAN [Qoe77! SERINE/THREONINE- Hom| 50| 464 |VDGORPMIENRWESD (38T 3 1
BROTEIN KINASE
KIRY_HUMAN {Paeso7 SERING/THREONINE- Hom| 47| 461|soxLreMIPMRWOSC G 1
PROTEIN KINASE
KRAF_CAEEL |qame RAF HOMOLOG cag| 45| 473|LoaorererQKPHHED (o9} b
SERINE/THREONINE P
MAPA_RAT  |Paams MICROTUBULE-ASSOCIATED | o o-rf 15131 1225 | vexprpLEPAPLSPA (390) o
PROTEIN
2421|2437 GELSPSELNPRLPRSTD (391) 2
MAPB MOUSE | 1457 MICROTUBULE-ASSOCIATED | ol ol s34 | i Toguerprvkqvice om 5
PROTEIN
MIS_HUMAN | Poses MUELLERIAN IRHIBITING [ yyy0| 96 280|LDTVPFPPPRPSAEL (393) 2
FACTOR
’ 387| 401| AAELRSLPGLPPATA (3%4) 2
MPKI_XENLA [costis DUAL SPECIFICITY XEN| 86| 300} ELAPRPRPPGRPISS (395) 3 o 3
MITOGEN-ACTIVA
MPK2_HUMAN {36507 DUAL SPECIFICITY nom| 2] 3| stserPRPRGREVSG (396) 3 of 3
MITOGEN-ACTIVA
MYBB_CHICK | Quizs? MYB-RELATED PROTEN B | GaL| s12| szelvarimpLrgrpHLEE ovn 2
MYSA_CAEEL |P126as '::’;S':')E HEAVY CHAINA | s el 561 577|LGKHPNFQRPRPPRGKQ (399) q
(
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LOCUS | ACCESSION #'8 DESCRIPTION SEQUENCE Blg § BB E
MYSB_CAEEL ]P02is MYOSINE HEAVY CHAIN B | cog| 550l s75| LGRHPNFEKPKPPKGKO (39%9) 4
- (MHC B}
MYSC_CAEEL |Piz8ss MYOSINE HEAVY CHAING | rapl s62] 578{LGKHPNFEKPKRPKGKQ (400) 4
MHC C)
MYSD_CAEEL | 02867 :':L‘ZS'D")E HEAVY CHAIND | ol sssl smfiogmpnrekprPPKGRQ won 4
NCFI_HUMAN |P1asms NEUTROPHIL CYTOS0L Hom| 358] *73]sSKPQPAVPPRPSADL (402} b |
FACTOR 1 {N
NEU_RAT OGN NEU ONCOGENE RAT| 5601 574| VSDKRCLPCHPECQP (403} 3
PRECURSOR {EC 2.7.
NG3_DROME | P40I40 NEW-GLUE FROTEIN 3 pRO| 33| 47|LRLPPPLEPRPRQPL 409 0 of
PRECURSOR (
NME4 MOUSE [QU3301 GLUTAMATE (NMDA) Mus| 501 | 915|PPAKPPRPPQPLES? (405)
RECEPTOR SUBU
OIF_HUMAN | PSO774 OSTEQINDUCTIVE FACTOR { youmi 177 1% |NQLLKLPVLPPRLTLE (406) 3
PRECURSOR
PIIB_HUMAN  |Paz338 PHOSPHATIDYLINOSITOL 3- | gy 00| 323 |SNLPLPLEPKKTRI 1) 4
KINASE (
Fant_HUMAN | P1e2os SERINETHREONINE woml 3| 25| ARAATPFPPPERPRPGADR ;
PROTEIN PHOSPH (408)
ps3_cHICK  |Pioase CELLULAR TUMGR GaL| as| s|EespreerrepPRLRLAA (409)
ANTIGEN P53,
PBSA_HUMAN | P27986 FHOSPHATIDYLINOSTTOL 3- | yonl g9} 103 | PRPPRPLIVAPGSSK (410} 1
KINASE
PISB_BOVIN | PHITIA PHOSPHATIDYLINGSITOL 3 | prgl  on) 105 PRGPRELFFARPRDOP (413) 2 3 o 3
KINASE
290 305| EQEVAPPALPEKEPKT 412) E
PFTARAF  |Qois3l PROTEIN PAT| 18] 34| GPEGRPUPPRRPPAQGR t413)
FARNESYLTRANSFERASE AL
PRGR_ILMAN | Foss01 PROGESTERONE RECEFTOR | | vl 433 i sropprperartss ie o 1
(PR} (FOR
PRC_OROME  {P29657 PROTEIN PROSPERO. pro| 1676} 1000 | yuroprrERRRIMMPY @015)
PRPB HUMAN |Mase PROLINERICH PEFYIDE #.3. | HOM| 17| 33| QPrGPrvPeRPPPPYG G16) 2
PINI_HUMaN |PIRoY! PRCTEIN-TYROSINE Hem} 302 318{PRERIBPPIRPPKRI 417 3 3 7
PHOSPHATASE 1
PARI_HUMAN | P26045 PROTEIN-TYROSINE Hom| 8s0| 374 |CT TERNLE:YPLDIV t418) 3
PHOSPHATASE P
PING HLMAN | P20074 PROTEIN-TYROSINE HoM| as7] 2| rcnorerALPRKGSKK 1% 3
PHOSPHATASE ME
PIFL DROME | Passs: PROTEIN-TYROSINE DRo] 1430 | 1846] FTTW RGN BHPPOTLY (4299 4
- PHOSPHATASE 10
PTPK_MOUSE | PISE2 FROTEIN-TYROSINE mus| 60| 76|sanEPHYLIPEMPOGSY w21 2
PHOSPHATASE KA
RADIL_NUMAN {3241 RADIXIN Homp ase| 481 |vasarreprerpvier w22
RE_HUMAN | 706400 RETINOBLASTOMA. wom| 19| 23] EPracERRRRREEDP (42
ASSOCIATED PROTE
RUG_HUMAN  [P38159 HETERGGENEOUS NUCLEAR| yowm|  opf 106 GRRGRPRPPPSRGEP (424) 41 F
RIBONUCLE
ROK_HUMAN {07244 HETEROGENEOUS NUCLEAR] pouyl 267] 281 GrasRPMPPSRROYD (425 3 1
RIBONUCLE
womt| 01| 11| GSRARNLPLPPPPRFRGGDL | 4 | !
26
PR F HETEROGENEQUS NUCLEAR | pol o1 RSRYGPQYGHPPPPPPTFEYGE )
- RIBONUCLE {427y
RRGI_HUMAN |Pi3631 RETINOIC ACID RECEFTOR | oy 76| 0] ssPSPPPPERVYKPC ¢428) E! z
GAMMA-L
RRG2_HUMAN |#Ru2 RETINOIC ACID RECEPTOR | ol g5t 79| sspspprermvyKec (29) 2 2
GAMMAZ
RRXD_HUMAN |P2gm2 RETINOIC ACID RECEPTOR | o o5} 109] GSGAPPPRPMPPPPL. (430}
RYR.BETA
RRXC_HUMAN |P2sma RETINGIC ACID RECEFTOR 115] 129| G55GAPPPPPMPPPEL 4313
RXR-BETA
RYNR_HUMAN | 21847 RYANODNE RECEFTOR. oM 4516] 4531 | PKKQAPPSPPPKKEEA 1432) 4
SKELETAL MU
SHC_HUMAN  [P29353 SHC TRANSFORMING noMj 297] 31| RRQMPPPRPRCRGREL (433
PROTEINS 45.8
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LOCUS | ACCESSION #5 [ DESCRIPTION SEQUENCE AEEEEEE
SLPI_ DROME | P32030 FORK HEAD DOMAIN pRo| 242] 258| GAPAPSYGYPAVPFAAA 1434) E
TRANSCRIPTION
505_DROME | P3&67s SON OF SEVENLESS DbRo| 13391 1353 | RAVPPPLPPRRKERT (435) [! 1
PROTEIN
1377 1391 | ELSPRPIPPRLNEST 436) o 1
ST20 YEAST | Qumim SERINE/THREONINE- SAC| 3} 547\ EQPLPPIPPTRSKTS (417
PROTEIN KINASE "
SUF DROME | P2s991 SUPPRESSOR OF FORKED | piao] mo 243|KGLNRNLPAVPPILT 638 | 2
PROTEIM.
SXLF_DROME |P19339 SEX-LETHAL PROTEI. pro| a0s| 322{eanverropgpAlM (i)
FEMALE-SPEC__
TACT_HUMAN | 40200 T-CELL SURFACE PROTEIN | ol s3a| s53|PRRFKPRPPRIXYTC) @e0) | 4
TACTILE
TGFB_HUMAN | P2064 TRANSFORMING GROWTH | ;| gun| 4safksThPPPLPAKEERY tadly 3
FACTOR BETA
TIEFMOUSE | Goasss TYROSINE PROTEIN KINASE | sl 725| 35| SHELRTLPHSPASAD (242) 3
RECEPTOR
TISMOUSE | Pisszo IMMUNE SUIPPRESSOR mus| 81| 98| EGEASPPAPPLEIVLE ta3)
FACTOR J6B7.
TLL._DROME  fPIBIOZ TAILLESS PROTEIN. DRO| 214] 228§ ALATRALPFTPPLMA (44d) 2
TOV_HUMAN [P1EET ?::]TUW'W”ER”E“EC wom| 221| 297|EnKCPVEAPPYERLREN (445) 3
TOPA_HUMAN |P11388 DNA TOPOISOMERASE [, | oyl gz3| sa9|QRVEPEWYIPUPMYLI 446} 3
ALPHA 150
TOPR HUMAN |002880 DNA TOPOISOMERASE I | pomi gs5] &71|QRVEFEWYIFIPMVLI (347 3
BETA 1502
TRAL WGMAN |rann SEX DETERMINING oz ] 7005 || PEDDFIY ALFPPPEFPAFPRRR T .
- TRANSFORMER PRO b
TRTI_HUMAN |P1380s TROPONIN 7. SLOW viom|  a2] 57| SREVVEPLIPPKIPEG @49) 3
SKELETAL MUSCLE
NAIXENLA  [pa3sor xA3 sROTEIN prECURSOR, | xax| 2} 35| crpsrvermeseemars o 3
121] 13| FRTGRPLLPIKPEHGR 14511 »
20, HUMAR  lQoms7 ;:i:" JUNCTION PROTEIN | pgpal 1410 424 | 1QATRPPPPLPSOYA 452
TUX_OHICK | Quasss ZYXIN. gLl 120| 134 AFespeprPRPMFDE €53)
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In Table 16, locus and accession number refer to the
entries’ names and accession numbers in GenhBank or the Swiss-
Prot database. The two numbers immediately to the left of
the displayed sequences‘refer to the amino acid positions of
the displayed sequences in the mature proteins. The leftmost
of these two numbers refers to the starting amino acid number
of the displayed sequence in the mature protein. The numbers
in parentheses immediately to the right of the displayed
sequences refer to the seguences’ SEQ ID NOs:. The eight
colunns to the extreme right of Table 16 show the
discrepancies between the displayed seguences and the
consensus motifs of Tables 6-15. The leftmost Src column
refers to Class I motifs; the rightmost Src column refers to
Class II motifs.

It should be apparent to one of ordinary skill that many
gther embodiments of the present invention can be
contemplated beyond the preferred embodiments described above
but which other emkodiments nevertheless fall within the
scope and spirit of the present invention. Hencz, the
present invention should not be construed to be limited to
the preferred embodiments described herein, which serve oniy
to illustrate the present invention, but only by the claims
that fellow.

Also, numerous references are cited throughout the
specification. The complete disclesures of these references
are incorporated by reference herein.
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SEQUENCE LISTING

{1) GENERAL INFORMATION:
(i} APPLICANI: Cytogen Corporation

(ii) TITLE OF INVENTION: SH3 BINDING PEPTIDES AND METHODS OF
ISOLATING AND USING SAME

{iii) NUMBER OF SEQUENCES: 467

(iv) CORRESPONDENCE ADDRESS:
' (A} ADDRESSEE: Pennie & Edmonds
(B) STREET: 1155 Avenue of the Americas
(C) CITY: New York
(D) STATE: New York
(E) COUNTRY: U.S.A.
{F) ZIF: 10036-2711

(v) COMPUTER READABLE FORM:
(A) MEDIUM TYPE: Floppy disk
{(B) COMPUTER: IBM PC compatible
(C) OPERATING SYSTEM: PC-DOS/MS5-D0OS
(D) SOFTWARE: Patentln Release #1.0, Version #1.30

{vi) CURRENT APPLICATION DATA:
{R) APPLICATION NUMBER: PCT/US97/02298
(B} FILING DATE: 14-FEB-1997
(C} CLASSIFICATION:

{viii) ATTORNEY/AGENT INFORMATION:
{A) NAME: Misrock, 8. Leslie
(B) REGISTRATION NUMBER: 1BE,872
(C) REFERENCE/DOCKET NUMBER: 1101-202-228

{ix} TELECOMMUNICATION INFORMATION:
{A) TELEPHONE: (212) 790-9050
{B) TELEFAX: (212) 865-9741/8884
{C) TELEX: 66141 PENNIE

{2) INFORMATION FOR SEQ ID NO:1:

(1) SEQUENCE CHARARCTERISTICS:
(AR) LENGTH: 10 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

ey (11) MOLECULE TYPE: peptide

TR

R

L] s .

. (ix) FEATURE:
i {A) NAME/XEY: Modified-site

“ . {B) LOCATICON: 8

Yy Yt {D) OTHER INFORMATION: /note= "X = a hydrophobic amino
LN acid residue, such as Pro or Leu”

v Tas

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:1:

2 By

LR

vove Xaa Pro Xaa Xaa Pro Pro Pro Xaa Xaa Pro
vaes

LI ] 1 5 10

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

(i) SEQUENCE CHARACTERISTICS:
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{A) LENGTH: 9 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

{ii} MOLECULE TYPE: peptide

{ix) FEATURE:
(A} NAME/KEY: Modified-site
(B) LOCATION: 1..3
(D) OTHER INFORMATION: /note= "X = any amino acid residue
other than Cys"

{ix) FEATURE:
(A} NBAME/KEY: Modified-site
(B} LOCATION: &
(D} QTHER INFORMATION: /note= "X = any amino acid residue
other than cys*

(ix) FEATURE:
(A) NAME/XEY: Modified-site
(B) LOCATION: B8..9
(D) OTHER INFORMATION: /note= "X = any amino acid residue
other than Cys”

(x1) SEQUENCE DESCRIPTION: SEQ ID NO:2:

Xaa Xaa Xaa Pro Pro Xaa Pro Xaz Xaa
1

{2) INFORMATION ¥FOR SEQ ID NO:3:

(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 9 amino acids
(B) TYPE: amino acid
{D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(ix) FEATURE:
(R) NAME/KEY: Modified-site
(B} LOCATION: 2
{D) OTHER INFORMATION: /note= "X tends to be a basic amino
acid residue (like Arg, Lys or His)"

.
e {ix) FEATURE:
. (R) NAME/KEY: Modified-site
Caeee (B) LOCATION: 8,.9
. (D) OTHER INFORMATION: /note= "X tends to be a basic amine

L 4 acid residue (like Arg, Lys and His)"
« e
e s
e e
.o (xi) SEQUENCE DESCRIPTION: SEQ ID NO:3:
.. Arg Xaa Leu Pro Pre Arg Pro Xaa Xaa
.
. 5
Lo
' e {2) INFORMATION FOR SEQ ID NO:4:
(i) SEQUENCE CHARACTERISTICS:
T, (A} LENGTH: 9 amino acids
e (B) TYPE: amino acid
-::::. {D) TOPOLOGY: unknown
{ii) MOLECULE TYPE: peptide
P
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(xi) SEQUENCE DESCRIPTICN: SEQ ID NO:4:

Arg Lys Leu Pro Pro Arg Pro Arg Arg
1 5

(2) INFORMATION FOR SEQ ID NO:5:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 10 amino acids
(B} TYPE: amino acid
(D} TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

{x1) SEQUENCE DESCRIPTION: SEQ ID NO:5:

Val Proc Pro Pro Val Pro Pro Arg Arg Arg
1 E) 10

(2) INFORMATION FOR SEQ ID NO:6:

(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 7 amino acids
(B) TYPE: amino acid
(D} TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

{ix} FEATURE:
(A) NAME/KEY: Modified-site
{B) LOCATION: 2
{D}) OTHER INFORMATION: /note= "X tends to be Pro"

{ix) FEATURE:
(A} NAME/KEY: Modified-site
(B} LOCATION: 3
(D) OTHER INFORMATION: /note= "X = a hydrophobic amino
acid residue”

(ix) FEATURE:

(R) NAME/XEY: Modified-site

(B) LOCATION: S

(D) OTHER INFORMATION: /note= "X tends to be Pro*
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:6:

Xaa Xaa Xaa Pro Xaa Xaa Pro
1 5

{2) INFORMATION FOR SEQ ID NO:7:

(1) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 9 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

-G8




(ix) FEATURE:
(R) NAME/KEY: Modified-site
(B) LOCATION: 2

(D) OTHER INFORMATION: /note= "X= any amino acid residue

other than Cys"

(ix) FEATURE:
{A) NAME/KEY: Modified-site
(B) LOCATION: 8..9

(D)} OTHER INFORMATION: /note= "X = any amine acid residue

cther than Cys"

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:7:

Arg Xaa Leu Pro Pro Arg Pro Xaa Xaa
1 5

(2) INFORMATION FOR SEQ ID NO:8:

(1) SEQUENCE CHARACTERISTICS:
(R} LENGTH: 9 amino acids
(B) TYPE: aminc acid
(D) TOPOLOGY: unknown

(1i) MOLECULE TYPE: peptide
(ix) FEATURE:

(A) NAME/KEY: Modified-site-
(B} LOCATION: 9

(D) OTHER INFORMATION: /note= "X = any hydrophdbic zmino

acid residue"

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:B:

Arg Xaa Leu Pro Pro Leu Pro Arg Xaa
1 g

(2) INFORMATIOK FOR SEQ ID NO:9:

(i) SEQUENCE CHARARCTERISTICS:
(A) LENGTH: 7 amino acids
(B} TYPE: amino acid
(D) TOPOLOGY: unkneown

FA
L) L] o .
. . (1i) MOLECULE TYFE: peptide
Y Tel
A
.
.t (xi) SEQUENCE DESCRIPTION: SEQ ID NO:9:
“ .
"o ter Arg Pro Leu Pro Pro Leu Pro
1 5
Tt (2) INFORMATION FOR SEQ ID NO:10:

(i) SEQUENCE CHARACTERISTICS
(A) LENGTH: 9 amino acids
(B) TYPE: amino acid
{D) TOPOLOGY: unknown

e (ii) MOLECULE TYPE: peptide
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(ix)} FEATURE:
{A) NAME/KEY: Modified-site
(B) LOCATION: 2
{D) OTHER INFORMATION: /note= "X = any aminc acid residue
except Cys"

{ix) FEATURE:
(A) NAME/KEY: Modified-site
{B) LOCATION: 5..6
(D) OTHER INFORMATION: /note= "X = any hydrophobic amino
acid residue"

{ix) FEATURE:
{A) NAME/KEY: Modified-site
{B) LOCATION: 8
(D) OTHER INFORMATION: /note= "X = any amino acid residue
except Cys™

{ix) FEATURE:
(A) NAME/KEY: Mcdified-site
(B} LOCATION: 9
{D) OTHER INFORMATION: /note=
acid residue except Lys"

=
]

any hydrophilic amino
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:10:

Arg Xaa Leu Pro Xaa Xaa Pro Xaa Xaa
1 5

(z) INFORMATION FOR SEQ ID NO:11:
(1) SEQUENCE CHARACTERISTICS:
{B) LENGTH: 9 amino acids
{B) TYPE: amino acid
(D) TOPOLOGY: unknown

(iiy MOLECULE TYPE: peptide

{x1) SEQUENCE .DESCRIPTION: SEQ ID NO:1l1:

Arg Pro Leu Pro Pro ieu Pro Thr Ser

TR 1 s

.,

A {2) INFORMATION FOR SEQ ID NO:12:
« tal

Caeae (i) SEQUENCE CHARACTERISTICS:

(A} LENGTH: 4 amino acids
(B} TYPE: amino acid
(D} TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

{v) FRAGMENT TYPFE: C-terminal

(ix) FEATURE:
(A) NAME/KEY: Modified-site
{B) LOCATION: 1..4 )
(D) OTHER INFORMATION: /note= "X = any amine acid residue
except Cys™

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:12:
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Xaa Xaa Xaa Xaa
1

(2) INFORMATION FOR SEQ ID NO:13:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 5 amino acids
{B) TYPE: aminc acid
{D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

{v) FRAGMENT TYPE: C-terminal

(ix) FEATURE:
(A} NAME/KEY: Modified-site
{B) LOGATION: 1..5
(D) OTHER INFORMATION: /note= "X = any aminoc acid residue

except Cys*®

{xi) SEQUENCE DESCRIPTICON: SEQ ID NO:13:

Xaa Xaa Xaa Xaa Xaa -
1 5

(2) INFORMATION FOR SEQ ID NO:14:

(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 4 amino acids
(B) TYPE: amino acid
{D) TOPOLOGY: unknawn

{ii) MOLECULE TYPE: peptide

(v) FRAGMENT TYPE: N-terminal

(ix) FEATURE:
(R) NRME/KEY: Modified-site
{B) LOCATION: 1..4
(D) OTHER INFORMATION: /note= "X = any amino acid residue
except Cys"

{xi) SEQUENCE DESCRIPTION: SEQ ID NQ:l4:

Xaa Xaa Xaa Xaa
1

{2) INFORMATION FOR SEQ ID NO:15:

(i} SEQUENCE CHARACTERISTICS:
{(A) LENGTH: 13 amino acids
{B) TYPE: amino acid
{D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(ix) FEATURE:
(R) NAME/KEY: Mcdified~site
(B) LOCATION: 1..3
{D) OTHER INFORMATION: /note= "X = any aminoc acid residue
except Cys"
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{ix) FEATURE:
{A) NAME/KEY: Modified-site
{B) LOCATION: 5
{D) OTHER INFORMATION: /note= "X = any amino acid residue
except Cys"

(ix) FEATURE:
(A) NAME/KBEY: Modified-site
{B) LOCATION: 8..5
(D) OTHER INFORMATION: /note= "X = any hydrophobic amino
acid residue"

(ix) FEATURE:
(A) NAME/KEY: Modified-site
_(B) LOCATION: 11
(D) OTHER INFORMATION: /note= "X = any aminc acid residue
except Cys"

{(ix) FEATURE:
{h) NAME/KEY: Modified-site
{B) LOCATION: 12
(D) OTHER INFORMATION: /note= "X = any hydrophilic amino
acid residue except Cys"

(ix) FEATURE: -
(R) NAME/KEY: Modified-site
{B) LOCATION: 13
{D) OTHER INFORMATION: /note= "X = any amino acid residue
except Cys"

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:15:

Xaa Xaa Xaa Arg Xaa Leu Pro Xaa Xaa Pro Xaa Xaa Xaa
1 & 10

(2) INFORMATION FOR SEQ ID NO:16:
(1) SEQUENCE CHARARCTERISTICS:
{R) LENGTH: 42 amino acids
{B) TYPE: amino acid
(D) TOPOLOGY: linear
{ii) MOLECULE TYPE: peptide
{ix) FEATURE:
(A) NAME/KEY: Modified-site
(B} LOCATION: 2
(D) OTHER INFORMATION: /note= "X = Arg or Ser”
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:16:

Ser Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa ¥aa Xaa Xaa Xaa Xaa Xaa
1 5 10 15

Xaa Xaa Xaa Xaa Pro Gly Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
20 25 30

Xaa Xaa Xaa Xaas Xaa Xaa Xaa Xaa Ser Arg
35 40

(2) INFORMATION FOR SEQ ID NO:17:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 69 bases
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{B) TYPE: nucleic¢ acid
(C} STRANDEDNESS: single
(B) TOPCLOGY: linear

(ii) MOLECULE TYPE: DNA

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

GGITCGAGNN NBNNBNNBNN ENNBNNBNNB NNBNNBNNBN NBENNBNNBNN BNNBNNBNNE
NNBCCAGGT

{2) INFORMATION FOR SEQ ID NQ:18:

(i} SEQUENCE CHARACTERISTICS:
(A) LENGTH: 68 bases
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOFOLOGY: linear

(ii) MOLECULE TYPE: DNA

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:18:

GGTCTAGAVE NVNNVNNVNN VNNVNNVNNV NNVNNVNNVN NVNNVNNUNN VHNVNNVNNY
NKACCTGG

{2y INFORMATION FOR SEQ ID NO:19:

(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 66 bases
{B) TYPE: nucleic acid
{C) STRANDEDNESS: single
{D} TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:1S:
TCGAGNNNBN NBNNBNNBNN BNNBNNENNB NNENNENNBN NENNENNBNN BNNBNNBNNB
CCAGGT
(z) INFORMATION FOR SEQ ID NO:20:

(1) SEQUENCE CHi RACTERISTICS:
(A) LENGTH: 65 bases
{B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPCLOGY: linear

(ii) MOLECULE TYPE: DNA

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:20:
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CTAGAVNNVN NVKNVNNVNN VNNVNNVNNV NNVNNVNNVN NVNNVNNVNN VNNVNNVNNA 60
CCTGG 65
{2} INFORMATION FOR SEQ ID NO:21:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 46 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
{ii) MOLECULE TYPE: protein
{v) FRAGMENT TYPE: N-terminal
{ix} FEATURE:
{A) NAME/KEY: Modified-site
(B) LOCATION: 2
(D) OTHER INFORMATION: /note= "X = Arg or Ser"
{xi) SEQUENCE DESCRIPTICN: SEQ ID NO:21:

Ser Xaa Xaa Xaa Xaa Xaa Xaa ¥aa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
1 5 10 15

Xaa Xaa Xaa Xaa Pro Gly Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
20 25 30

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Ser Arg Pro Ser Arg Thr
35 49 45

(2) INFORMATION FOR SEQ ID NQ:22:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 49 amino acids
(B) TYPE: aminc acid
{D) TOPOLOCGY: unknown
{ii) MOLECULE TYPE: protein
(1x) FEATURE:
(A) NAME/KEY: Modified-site
(B} LOCATION: §
(D) OTHER INFORMATION: /note= "X = Brg or Ser"
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:22:

. . Ser His Ser Ser Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
LI 1 5 10 15
.
H

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Pro Gly Xaa Xaa Xaa Xaa Xaa Xaa Xaa
20 25 30

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xéa Ser Arg Pro Ser Arg
35 40 45

Thr

(2) INFORMATION FOR SEQ ID NO:23:

(i} SEQUENCE CHARBCTERISTICS:
(A) LENGTH: 27 amino acids
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(B} TYPE: amino acid
(D} TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide .

{ix} FEATURE:
{A) NAME/KEY: Modified-site
{B) LOCATION: 2
(D) OTHER INFORMATION: /note= "X = Ser or Thr"

(ix) FEATURE:
(R) RAME/KEY: Modified-site
(B} LOCATION: 13
(D} OTHER INFORMATION: /note= "X = Ser, Arg, Gly, Cys or

Trp
{ix) FEATURE:
{A) NAME/KEY: Modified-site
(B) LOCATION: 15
(D) OTHER INFORMATION: /note= "} = Val, Ala, Asp, Glu, or
Gly"
(xi) SEQUENCE DESCRIPTION: SEQ@ ID NO:23:

Ser Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xas Xaz Xaa Xaa Gly Xaa Xaa
1 s 10 15

Xaa Xaa Xaa Xaa Xaz Xaa Xaa Xaa Xaa Thr Rrg
20 25

(Z) INFORMATION FOR SEQ ID NO:24:
{1) SEQUENCE CHARACTERISTICS:
(&) LENGTH: 48 bases
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(il) MOLECULE TYPE: DNA

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:24:
TTTIGTCGAC NNNBNNBNNB NNBNNENMBN NBNNBNNENN BNGCGGTG 48
{2} INFORMATION FOR SEQ ID NO:25;:
. (i) SEQUENCE CHARACTERISTICS:
H (A} LENGTH: 48 bases
L (B) TYPE: nucleic acid
. (C) STRANDEDNESS: single
(D} TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA

{%i) SEQUENCE DESCRIPTION: SEQ ID KO:25:

TTTTACTAGT VNNVNNVNNV NNVNNVNNVN NVNNVNNVNN VNCACCGC 48

{2) INFORMATION FOR SEQ ID NO:26:
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{i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 43 bases
(B) TYPE: nucleic acid
{C) STRANDEDNESS: single
{D} TOPOLOGY: linear '

(ii) MOLECULE TYPE: DNA

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:26:
TCGACNNNBN NBNNBNNBNN BNNBNNBNNB NNBNNBNGCG GTG 43
(2) INFORMATION FOR SEQ ID NO:27:
(1) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 43 bases
{B) TYPE: nucleic acid
{C) STRANDEDNESS: single
{P) TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA

(x1) SEQUENCE DESCRIPTICN: SEQ ID NO:27:
CTAGTVNNVN NVNNVNNVNN VNNVNNVNNV NNVNNVNCAC CGC 43
(2) INFORMATION FOR SEQ ID NO:28:
{1) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 31 amino acids
{By TYPE: amino acid
{D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein

{(v] FRAGMENT TYPE: HN-terminal

{(ix) FEATURE:

. {(A) NAME/KEY: Modified-site

H H {B) LOCATION: 2

A (D) OTHER INFORMATION: /note= "X = Ser or Thr"
E‘.... (ix) FEATURE:

(A) NAME/KEY: Modified-site

(B} LOCATION: 13

(D) OTHER INFORMATION: /note= "X = Ser, Arg, Gly, Cys or
Trp"

{ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 15§
{D) OTHER INFORMATION: /note= "X = Val, Ala, Asp, Glu or

{xl) SEQUENCE DESCRIPTION: SEQ ID NO:28:

®erest Ser Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Gly Xaa Xaa
1 5 10 15
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Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Thr Arg Pro Ser Arg Thr
20 25 30

{2) INFORMATION FOR SEQ ID NO:29:

{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 34 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

{ii) MOLECULE TYPE: protein

(ix) FEATURE:
(A) NBME/KEY: Modified-site
{B) LOCATION: §
{D) OTEER INFORMATION: /note= "X = Ser or Thr"

(ix) FEATURE:
{A) NAME/KEY: Modified-site
(B) LOCATION: 16
{D) OTHER INFORMATION: /note= "X = Ser, Arg, Gly, Cys or
Trp"

(ix) FEATURE: -
(A) NAME/KEY: Modified-site
(B) LOCATION: 18
(D) OTHER INFORMATION: /note= "X = val, Ala, Asp, Glu or
Gly”

(x1) SEQUENCE DESCRIPTION: SEQ ID NO:29:

Ser His Ser Ser Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa XYaa Xaa Xaa Xaa

1 5 10 15

Gly Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Thr Arg Pro
20 30

Arg Thr

{Z) INFORMATION FOR SEQ ID NO:30:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 8 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide

(v) FREGMENT TYPE: internal

(x1) SEQUENCE DESCRIPTION: SEQ ID NO:30:

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
1 5

(2) INFORMATION FOR SEQ ID NO:31:
(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: S8 bases

{B) TYPE: nucleic acid
(C) STRANDEDNESS: single
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(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:31:

TGACGTCTCG AGTTGTNNKN NKNNKNNKNN KNNEKNNKNNK TGTGGATCTA GAAGGATC 58
(2) INFORMATION FOR SEQ ID NO:32:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 bases
(B TYPE: nucleic acid
(C) STRANDEDNESS: single
(D} TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA

(x1) SEQUENCE DESCRIPTION: SEQ ID NO:32:

GATCCTTCTA GATCC 15
(2) INFORMATION FOR SEQ ID NO:33:
(1) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 40 bases
(B} TYPE: nucleic acid
(C) STRANDEDNESS: single
{D) TOPOLOGY: linear
(ii) MOLECULE TYPE: DNA
(%x1) SEQUENCE DESCRIPTION: SEQ ID NQ:33:
TCGAGTTGTN NKNNKNNKNN KNNKNNKNNK NNKTGTGGAT 40
(2) INFORMATION FOR SEQ ID NO:34:
e we (1) SEQUENCE CHARACTERISTICS:
: : (A} LENGTH: 40 bases
YIS (B) TYPE: pucleic acid
I (C) STRANDEDNESS: single
“n (D) TOPOLOGY: linear
s enss
AN {il) MOLECULE TYPE: DNA
- e
T
..
e tes
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:34:
4G

CTAGATCCAC AMNNMNNMNN MNNMNNMNNM NNMNNACAAC

(2) INFORMATION FOR SEQ ID NO:35:

e (i) SEQUENCE CHARACTERISTICS:
) (R} LENGTH: 19 aminc acids
(B) TYPE: amino acid
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(D) TOPOLOGY: unknown
(ii) MOLECULE TYPE: protein

(v) FRAGMENT TYPE: N-terminal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:35:

Ser Ser Cys Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Cys Gly Ser Arg Pro
1 5 10 15

Ser Arg Thr

(2) INFORMATION FOR SEQ ID NO:36:
(i} SEQUENCE CHARACTERISTICS:
{A) LENGTH: 28 amino acids
{B) TYPE: amino acid
{D) TOPOLOGY: unknown
(ii) MOLECULE TYPE: protein

(v) FRAGMENT TYPE: N-terminal

(%) SEQUENCE DESCRIPTION: SEQ ID NO:136:

Ser Ser Cys Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Cys Gly Ser Arg Ser
1 5 10 15

Thr Xaa Xaa Xaa %aa Xaa Xaa Xaa Xaa Thr Thr Arg
20 25

(2) INFORMATION FOR SEQ ID NO:37%:
{i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: B(Q bases
{B} TYPE: nucleic acid
(C) STRANDEDNESS: double
{D) TOFCLOGY: linear

10 00 (1i) MOLECULE TYPE: DNA

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:37:
TCGAGTTGTN NKNNKNNKNN KNNKNNKNNK WNKTGTGGAT CTAGATCCAC AMNNMNNMNN [19]
MNNMNNMNNM NNMNNACAAC - 80
{2) INFORMATIGN FOR SEQ ID NO:38:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 45 amino acids

(B) TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide
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{xi) SEQUENCE DESCRIPTION: SEQ ID NO:38:

Ser Ser Phe Asp Gln Gln Asp Trp Asp Tyr Ser Ile Ala Glu Lys Met
1 5 10 15

His Pro Ile Arg Pro Gly Phe Arg Glu Leu Pro Pro Leu Pro Pro ser
20 25 30

Arg Rla Ser Phe Gly Gly Gly hla Ser Arg Pro Ser Arg
35 40 45

(2) INFORMATION FOR SEQ Ib NO:39:
(i} SEQUENCE CHARACTERISTICS:
{A) LENGTH: 30 amino acids
{B) TYPE: aminec acid
(D) TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:39:

Ser Thr Asn Val Trp Val Thr Gly Ser Val Ile ala Arg Gly Ala Gln
1 5 10 15

Ser Arg Pro Leu Pro Ile Pro Pro Glu Thr Arg Pro Ser Arg
25 30

{2) INFORMATION FOR SEQ ID NO:40:
(1} SEQUENCE CHARACTERISTICS:
(A} LENGTH: 30 aminc acids
{B) TYPE: amino acid
{D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

{x1) SEQUENCE DESCRIPTION: SEQ ID NO:40:

Ser Thr Ala Pro Trp Gly Leu Arg Val Ala His Glu Gly Gly Val Leu
1 5 10 15

Lys Arg Pro Leu Pro Ile Pro Pro Val Thr Arg Pro Ser Arg
20 25 30

(2) INFORMATION FOR SEQ ID NO:41:
{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 45 amino acids
{B) TYPE: amino acid
{D} TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

.
o (xi) SEQUENCE DESCRIPTION: SEQ ID NO:d41:
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Ser Ser Ser Gly Tyr Val Val Pro Lys Arg Leu Gly Asp Met Arg Glu
1

5 10

15

Tyr Asn Rla His Pro Gly Leu His Val Pro Pro asn Ser Pro Leu Pro

20 25

Pro Leu Pro Thr His Leu Gln Ser Ser Arg Pro Ser Arg
4

35

(2) INFORMATION FOR SEQ ID NO:42:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 44 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

{il} MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:d2:

45

30

Ser Ser Arg Gly Glu Gly RAsn Asn Ile Ile Ser Ser Arg Pro Phe Leu
1 5

- 10

15

Ser Asn Ser Asp Pro Gly Val Ser Asn Lys Leu Thr Gly Arg Gly Pro
20

25

Leu Pro Pro Leu Pro Asn Asp Ser Arg Pro Ser Arg

35 40

(¢) INFORMATION FOR SEQ ID NO:43:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 amino acids
{B} TYPE: amino acid
(D} TOPCLOGY: unknown

(ii) MOLECULE TYPE: peptide

(x1) SEQUENCE DESCRIPTION: SEQ ID NO:43:

30

Ser Thr Ala val Ser Phe Arg Phe Met Pro Gly Gly Gly Gly Ala Phe

1 5 10

15

Tyr Ser Thr Arg Pro val Pro Pro Ile Thr Arg Pro Ser Arg Thr
20 a0

25
{2} INFORMATION FOR SEQ ID NO:44:
(1) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 31 amino acids
{B}) TYPE: amino acid
{D) TOPDLOGY: unknown

(ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:44:

Ser Thr Ala His Ser Leu Trp Asp Trp Gly Thr Phe Ser Gly Val Sser

=111-



1 5 10 15

His Lys Ser Arg Leu Pro Pro Leu Pro Thr Arg Pro Ser Arg Thr
20 25 30

{2) INFORMATION FOR SEQ ID ND:45:
(i) SEQUEKCE CHARACTERISTICS:
{A) LENGTH: 26 amino acids
{B) TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTICN: SEQ ID NO:45:
Xaa Pro Gly Tyr Ala Arg Ile Val Ser Tyr Arg Phe Arg Ala Leu Pro
1 5 10 15

Ser Pro Pro Ser Ala Ser Arg Pro Ser Arg
20 25

(2) INFORMATION FOR SEQ ID NO:46:
{i) SEQUENCE CHARACTERISTICS:
{A) LENGTHE: 30 amino acids
{B) TYPE: amino acid
(D) TOPOLOGY: unknown

{i1) MOLECULE TYPE: peptide

{x1) SEQUENCE DESCRIPTION: SEQ ID NO:46:

Ser Thr Asn Asp Val Asp Trp Met His Met Trp Asn Ser Gly Gly Pro
1 5 10 15

His Arg Arg Leu Pro Pro Thr Pro Ala Thr Arg Pro Ser Arg
20 25 30

{2) INFORMATION FOR SEQ ID NO:47:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 45 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:47:

.
T Ser Ser Asp Asn Trp Ala Arg Arg Val His Ala Ser Glu Leu Ile Tyr
Rat-A 1 5 10 15

e’ 2

Thr Asp Leu Ser Pro Gly Ile Leu Leu Ala Gln Arg Gln Leu Pro Pre
20 25 30

Thr Pro Gly RArg Asp Pro Ser His Ser Arg Pro Ser Arg
35 40 45
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(2) INFORMATION FOR SEQ ID NO:48:
{i) SEQUENCE CHARACTERISTICS:
(R} LENGTH: 4% amino acids
{B) TYPE: aminoc acid
(D) TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:48:

Ser Ser Glu Ser Pro Leu Met Tyr Asn Rrg Val Gly Ala Leu Gln Ser
1 5 10 15

Leu Thr Ser Val Pro Gly Ser Met Met His Phe Ala Leu Gln Arg Arg
20 25 30

Leu Pro Arg Thr Pro Pro Pro Ala Ser Arg Pro Ser Arg
35 40 45

{2) INFORMATION FOR SEQ ID NO:49:

(i} SEQUENCE CHARACTERISTICS:
(R} LENGTH: 35 amino acids
(B) TYPE: amino acid
(D) TCPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:49:
Ser Thr Arg Trp Ser His Ser Trp Pro Gly Tyr val Gly Gly Ala Asn
1 S 10 15

Pro Ser Pro Ala Thr Arg Pro Leu Pro Thr Arg Pro Ser Arg Thr Val
20 25 30

Glu Ser cys
35
{2) INFORMATION FOR SEQ ID NO:50:
: (i} SEQUENCE CHARACTERISTICS:
LI (A} LENGTH: 50 amino acids
M {B) TYPE: amino acid
{D) TOPOLOGY: unknown

P (ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID ND:50:

Ser Arg Tyr Asn Asp Leu Gly Thr Arg Pro Val Ser Glu Val Ile Lys
1 3 10 15

Tyr Asp Tyr Phe Pro Gly Tyr Ser Gln His Val 1lle Thr Pro Asp Gly
R 20 25 30

i Ser Tyr Ser Thr Arg Prc Leu Pro Ser Arg Pro Ser Arg Thr Vval Glu
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35 40 45

Ser Cys
S0

{2) INFORMATION FOR SEQ ID NO:51:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 26 amino acids
(B} TYPE: amino acid
(D) TOPOLOGY: unknown

(1i) MOLECULZ TYPE: peptide

{(xi} SEQUENCE DESCRIPTION: SEQ ID NO:51:

Xaa Pro Gly Arg Ile Leu Leu Leu Pro Ser Glu Pro Arg Thr Phe Tyr
1 5 10 15

Asn Tyr Gly His ASp Ser Aryg Pro Ser Arg
20 25

(2} INFORMAT;ON FOR SEQ ID NO:52:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 30 amino acids
{B) TYPE: amino acid
(D) TOPOLOGY: unknown

(il) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NOo:52:

Ser Thr Met Tyr Gly val ser Trp Leu Ser Ser Gly Ser gly Gly Ile
1 s 10 15

Leu Ala Pro pro Val Pro Pro Arg Asn Thr Arg Pro Ser Arg
20 25 30

(2 INFORMATION FOR SEQ ID NO:53:

(R (i) SEQUENCE CHARACTERISTICS:
R (A) LENGTH: 31 amino acids
FELI (B} TYPE: amino acid

o el

- (D) TOPOLOGY: unkncwn

{il) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:53:

Ser Ser Cys Thr Glu Lys Thr Val ser Gly Trp Cys Gly Ser Arg ser
1 5 10 15

Thr Arg Pro Leu Pro Ile Leu Prg Arg Thr Thr Aty Pro Ser Arg
20 25 30

" . (2) INFORMATION FOR SEQ ID NG:54;
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(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 amino acids
{B) TYPE: amino acid
{D) TOPOLOGY: unknown

[ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:54:

Ser Ser Cys Met Leu Pro Thr Asp Gly Trp Gln Cys Gly Ser RArg Ser
1 5 10 15

Thr Pro Arg Pro Leu Pro Met Leu Pro Thr Thr Arg Pro Ser Arg
20 25 30

(2) INFORMATION FOR SEQ ID NO:55:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 amino acids
(B} TYPE: aminoc acid
{D} TOPOLOGY: unknown

(i1} MOLECULE TYPE: peptide

(x1) SEQUENCE DESCRIPTION: SEQ ID NO:55:

Ser Ser Cys Asp Gly Thr Gln Phe Arg Leu Asn Cys Gly Ser Aryg Ser
1 5 10 is

Thr Rsn Arg Pro Leu Pro Met Ile Pro Thr Thr Arg Pro Ser Arg
20 25 30

{2) INFORMATION FOR SEQ ID NQ:56:
(1) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 31 amino acids
{B}) TYPE: aminoc acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

: ' {x1) SEQUENCE DESCRIPTION: SEQ ID NO:56:
" nees
L e Ser Ser Cys Met Gln Gly Gln Ala Gly Leu Lys Cys Gly ser Arg Ser
o "l 1 5 10 15
. .
v
[EH

Ttz Arg Pro Leu Pro Ser Leu Pro Ile Thr Thr Arg Pro Ser Arg
20 25 30

(2} INFORMATION FOR SEQ ID NO:57:
(1) SEQUENCE CHARACTERISTICS :

(A) LENGTH: 31 amino acids
(B} TYPE: amino acid

(D) TOPOLOGY: unknown

anes’ (ii) MOLECULE TYPE: peptide
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(xi) SEQUENCE DESCRIPTION: SEQ 1D NO:57:

Ser Ser Cys Tyr Arg Glu Lys Asp Thr Trp Gly Cys Gly Ser Arg Ser
1 [ 10 15

Thr Ser Arg Pro Leu Pro Ser Leu Pro Thr Thr Arg Pro Ser Arg
20 25 30

(2) INFORMATION FOR S§EQ ID NO:58:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 amino acids
{B) TYPE: aminc acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ-ID NO;s58:

Ser Ser Cys Leu Phe Glu Gln Gly Ala Gly Thr cys Gly Ser Arg Ser
1 5 10 15

Thr Arg Ser Leu Pro Pro Leu Pro Pro Thr Thr Arg Pro Ser Arg
20 25 30

(2) INFORMATION FOR SEQ ID NO:59;
{i) SEQUENCE CHRARACTERISTICS:
(A) LENGTH: 44 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(i) SEQUENCE DESCRIPTION: SEQ ID NO:59:

Ser Ser Cys Asp Thr Gly Arg Ile Ala Pro Gly Cys Gly Ser Arg Ser
5

E'.“: 1 10 15
-:'-_E Thr Pro Arg Pro Leu Pro Leu Ile Pro Thr Thr Pro Arg Ser Thr Asn
. 20 25 30

* sane

e o Leu Asn Leu Thr Ser Thr Thr Thr Arg Pro Ser Arg

‘e tat 35 . 40

e

. el (2) INFORMATION FOR SEQ ID NO:60:

{i) SEQUENCE CHARACTERISTICS:
LR (A) LENGTH: 31 amino acids
(B) TYPE: amino acid
(D} TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:60:

Ser Ser Cys Gly Leu Asp Asn Ala ala Lys Thr Cys Gly Ser Arg Ser
1 S 16 15

Thr Arg Pro Leu Pro Pro Thr Pro Leu Thr Thr hrg Pro Ser Arg
20 25 30

{2} INFORMATION FOR SEQ ID NO:81:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 aminc acids
(B) TYPE: amine acid
(D) TOPOLOGY: unknown

{il) MOLECULE TYPE: peptide

(i} SEQUENCE DESCRIPTION: SEQ ID NO:Bi:

Ser Ser Cyg Ser Arg Ala His Glu Thr Glu Met Cys Gly Ser Arg Ser
1 5 10 15

Thr Aré Pro Gln Pro Pro Pro Pro Ile Thr Thyr Arg Pro Ser Arg
20 25 {e]

(2) INFORMATION FOR SEQ ID NO:62:
{1} SEQUENCE CHARACTERISTICS:
(A) LENGTH: 14 amino acids
(B) TYPE: amino acid
(D} TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(1) SEQUENCE DESCRIPTION: SEQ ID NO:62:

Arg Ser Thr Pro Arg Pro Leu Pro Met Leu Pro Thr Thr Arg
1 5 10

{2) INFORMATION FOR SEQ ID NO:63:

* s (1) SEQUENCE CHARACTERISTICS:
w . (A} LENGTH: 13 amino acids
"ol {B) TYPE: amino acid
se {D) TOPOLOGY: unknown
LI
e (ii) MOLECULE TYPE: peptide
0 "l
o .
o a
- L)
. {x1) SEQUENCE DESCRIPTION: SEQ ID NO:63:
.
—.— Gly Ile Leu Ala Pro Pro Val Pro Pro Arg Asn Thr Arg
. 1 5 10
ot

(Z) INFORMATION FOR SEQ ID NO:64:
(i) SEQUENCE CHARMCTERISTICS:

(R} LENGTH: 13 amino acids
(B} TYPE: amino acid
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(D) TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:64:

Val Leu Lys Arg Pro Leu Pro Ile Prc Pro Val Thr Arg
5 10

(2) INFORMATION FOR SEQ ID NO:65:
{1) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 13 amino acids
(B) TYPE: amino agid
(D} TOPOLOGY: unknown

(ii) MOLECULE TYPE;: peptide

{xi) SEQUENCE DESCRIPTION: SEQ™ID NO:65:

Gly Pro His Arg Arg Leu Pre Pro Thr Pro Ala Thr Arg
5 10

(2) INFORMATION FOR SEQ ID NO:66:
(1) SEQUENCE CHARACTERISTICS:
(R} LENGTH: 13 amino acids
{(B) TYPE: amino acid
(D) TOPOLOGY: wunknown

{ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:66:

Ala Asn Pro Ser Pro Ala Thr Arg Pro leu Pro Thr Arg
5 10

{2} INFORMATION FOR SEQ ID NO:67:

e

. : (i) SEQUENCE CHARACTERISTICS:

L (A) LENGTH: 14 amino acids

e (B} TYPE: amino acid

ML {D) TOPOLOGY: unknown

[P

Yyt (il) MOLECULE TYPE: peptide

el

.« "ar

St (xi) SEQUENCE DESCRIPTION: SEQ ID NO:67:

e

-:::H Arg ser Thr Pro Arg Pro Leu Pro Pra leu Pro Thr Thr Arg
‘ 1 5 10

PR, {2) INFORMATION FOR SEQ ID NO:68:

B

+tes

(i) SEQUENCE CHARACTERISTICS:
(R) LENGTH: 19 amino acids
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(B} TYPE: amino acid
(D} TOPOLOGY: unknown

{(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NOD:6B:

Gly Thr val Glu Pro Val Pro Pro Pro Val Pro Pro Arg Arg Arg Pro
1 5 10 15

Glu Ser Aala

(2) INFORMATION FOR SEQ ID NO:69:
{i) SEQUENCE CHARACTERISTICS:
(AR) LENGTH: 17 amino acids
(B} TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(X1) SEQUENCE DESCRIPTION: SEQ ID NO:§9:

Lys Ile Ser Pro Pro Thr Pro Lys Pro Arg Pro Pro Arg Pro Leu Pro
1 5 10 1s

val

+2) INFORMATION FOR SEQ ID NO:70:

(i) SEQUENCE CHARACTERISTICS:
(k) LENGTH: 13 amino acids
(B) TYPE: amino acid
{D} TOPQOLOGY: unknown

{ii) MOLECULE TYPE: peptide

: (xi) SEQUENCE DESCRIPTION: SEQ ID No:70:
T
P
¢ Leu Ala Pre Pro Lys Pro Pro Leu Pro Glu Gly Glu val
1 5 10
H
.:‘._E (2} INFORMATION FOR SEQ ID NO:71:
.
. ﬂs {1} SEQUENCE CHARACTERISTICS:
(A) LENGTH: 7 amino acids
(B) TYPE: amino acid
N (D) TOPOLOGY: unknown
o e
S, {il) MOLECULE TYPE: peptide

(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 2
(D} OTHER INFORMATION: /note= "y = any amine acid residue
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except cysteine”
{ix} FEATURE:
(R) NAME/KEY: Modified-site
(B) LOCATION: 5..6
(D) OTHER INFORMATION: /note= "X = a hydrophebic amino
acid residue"
(xi) SEQUENCE DESCRIPTION: SEQ ID HO:71:

Arg Xaa Leu Pro Xaa Xaa Pro
1 5

(2) INFORMATION FOR EEQ ID NO:72:
(1) SEQUENCE CHARBRCTERISTICS:
(A) LENGTH: 13 amino acids
(B} TYPE: amino acid
(D} TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID ND:72:

Pro Gly Phe Arg Glu Leu Pro Pro Leu Pro Pro Ser Arg
1 5 10

(2) INFORMATION FOR SEQ ID ND:73:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 13 amino acids
{B) TYPE: aminc acid
(D) TOPOLOGY: unknown

(il) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:73:

Ala Gln Ser Arg Pro Leu Pro Ile Pro Pro Glu Thr Arg
1

5 10

LR

. ‘ (2) INFORMATIQN FOR SEQ ID NO:74:

e .

LN ]
v {1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 13 amino acids
. (B} TYPE: amine acid
¢ {D) TOPOLOGY: unknown

] (ii) MOLECULE TYPE: peptide

* as
e

LI TS
. (xi) SEQUENCE DESCRIPTION: SEQ ID NO:74:
‘e .
Pro Pro Asn Ser Pro Leu Pro Pro Leu Pro Thr His Ley
1 5 10

* or -
-.-r.

. (2) INFORMATION FOR SEQ ID NO:75:
. .
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(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 13 amino acids
{B) TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(1) SEQUENCE DESCRIPTION: SEQ ID NO:75:

Thr Gly Arg Gly Pro Leu Pro Pro Leu Pro Asn Asp Ser
1 5 10

(2) INFORMATION FOR SEQ ID NO:76:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 13 amino acids
(B) TYPE: amino acid
{D) TOPOLOGY: unknown

(1i) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:76:

Tyr Ser Thr Arg Pro Val Pro Pro Ile Thr Arg Pro Ser
1 5 10

(2) INFORMATION FOR SEQ ID NO:77:
{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 13 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

{1i) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:77:

o se Ser His Lys Ser Arg Leu Pro Pro Leu Pro Thr Arg Pro
HRA 1 5 10
e »
“u el (2) INFORMATION FOR SEQ ID NO:78:
-8
A (1) SEQUENCE CHARACTERISTICS:
P-4 (A) LENGTH: 13 amino acids
. s {B) TYPE: amino acid
-:'-: (D) TOPOLOGY: unknown
LX)
(il) MOLECULE TYPE: peptide
- g
.
* £
[
"o
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:78:
e Tyr Arg Phe Arg Ala Leu Pro Ser Pro Pro Ser Ala Ser
* o 1 R 13 10
ey
eree (2) INFORMATION FOR SEQ ID NO:79:
R -121-
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(2)

(1)

SEQUENCE CHARACTERISTICS:
(A) LENGTH: 13 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

{xi})

Leu
1

SEQUENCE DESCRIPTION: SEQ ID NO:79:

Ala Gln Arg Gln Leu Pro Pro Thr Fro Gly Arg Asp
5 10

INFORMATION FOR SEQ ID NO:80:

(i)

(ii)

{xi)

Ala
1

SEQUENCE CHARACTERISTICS:
{(R) LENGTH: 13 aminoc acids
(B} TYPE: amino acid
(D) TOPOLOGY: unknown

MOLECULE TYPE: peptide

SEQUENCE DESCRIPTION: SEQ ID NO:80:

Leu Gln Arg Arg Leu Pro Arg Thr Pro Pro Pro Ala
5 10

{2) INFORMATION FOR SEQ ID NO:81:

(2

(i)

(il

{x1)

Pro
1

SEQUENCE CHARACTERISTICS:
(A) LENGTH; 13 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

MOLECULE TYPE: peptide

SEQUENCE DESCRIPTION: SEQ ID NO:81:

Ala Thr Arg Pro Leu Pro Thr Arg Pro Ser Arg Thr
5 0

INFORMATION FOR SEQ ID NO:82:

(1)

(ii)

(xi)

Tyr
1

SEQUENCE CHARACTERISTICS:
(A} LENGTH: 13 amino acids
(B) TYPE: amino acid
{D) TOPOLOGY: unknown

MOLECULE TYPE: peptide

SEQUENCE DESCRIFTION: SEQ ID NO:82:

Ser Thr Arg Pro Leu Pro Ser Arg Pro Ser Arg Thr
5 10

(2} INFORMATION FOR SEQ ID NO:83;:
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(i) SEQUENCE CHARACTERISTICS:
(R) LENGTH: 13 amino acids
{B) TYPE:; amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:83:

¥aa Pro Gly Arg Ile Leu Leu Leu Pro Ser Glu Pro Arg
1 5 10

(2) INFORMATION FOR SEQ ID NO:84:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 13 amino acide
{B) TYPE: amino acid
(D} TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NG:84:

Ser Gly Gly Ile Leu hla Pro Pre val Pro Pro Arg Asn
1 5 10

(2) INFORMATION FOR SEQ ID NQ:85:
(i} SEQUENCE CHARACTERISTICS:
(A} LENGTH: 13 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xl) SEQUENCE DESCRIPTION; SEQ ID NO:85:

Arg Ser Thr Arg Pro leu Pro Ile Leu Pro Arg Thr Thr
1 5 10

{2) INFORMATION FOR SEQ ID NO:86:
{i) SEQUENCE CHARACTERISTICS:
(8) LENGTH: 13 amino acids
(B} TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NQ:86:

Ser Thr Pro Arg Pro Leu Pro Met Leu Pro Thr- Thr Arg
1 5 10

{2) INFORMATION FOR SEQ ID NO:87:
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(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH;: 13 amino acids
{B} TYPE: amino acid
(D) TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NG:87:

Ser Thr asn Arg Pro Leu Pro Mat Ile Pro Thr Thr Arg
1 5 10

{2) INFORMATION FOR SEQ ID NO:88:
(i) SEQUENCE CHARRCTERISTICS:
(A) LENGTH: 13 amino acids
(B} TYPE: amjino acid
{D) TOPOLOGY: unknown

{1} MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:88:

Arg Ser Thr Arg Pro Leu Pro Ser Leu Pre Ile Thr Thr
1 5 10

{2) INFORMATION FOR SEQ ID NO:89:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 13 amino acids
{B) TYPE: amino acid
(D) TOPOLOGY: unknown

{(ii) MOLECULE TYPE: peptide

{xt) SEQUENCE DESCRIPTION: SEQ ID NO:83:

Ser Thr Ser Arg Pro Leu Pro Ser Leu Pro Thr Thr Arg
1 5 10
e s

.
P {2) INFORMATION FOR SEQ ID NO:90:

{1} SEQUENCE CHARACTERISTICS:
(A) LENGTH: 13 amino acids
(B} TYPE: amino acid
(D} TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTIDN: SEQ ID NO:90:

Arg Ser Thr Arg Ser Leu Pro Pro Leu Pro Pro Thr Thr

. 5 1

(2) INFORMATION FOR SEQ ID NO:91:
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(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 13 amino acids
(B) TYPE: amino aciad
(D} TOPOLOGY: unknown

(1i) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:91:

Arg Ser Thr Arg Gln Leu Pro Ile Pro Pro Thr Thr Thr
1 5 10

(2) INFORMATION FOR SEQ ID NOD:92:
(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 13 amino acids
{B) TYPE: aminoc acid
{D} TOPOLOGY: unknown

(i1) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:92:

Ser Thr Pro Arg Pro Leu Pro Leu Ile Pro Thr Thr Pro
1 5 10

(2) INFORMATION FOR SEQ ID NO:93:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 13 amino acids
(B} TYPE: aminc acid
{D) TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

{x1} SEQUENCE DESCRIPTION: SEQ ID NO:93:

Arg Ser Thr Arg Pro Leu Pro Pro Thr Pro Leu Thr Thr

1 5 10

e o (2) INFORMATION FOR SEQ ID NO:94:

.

Pl (i) SEQUENCE CHARACTERISTICS:

HE (A) LENGTH: 13 aminc acids

. (B) TYPE: amino acid

. el (D) TOPOLOGY: unknown

e s

el (ii) MOLECULE TYPE: peptide

. e

e

:::‘: {xi) SEQUENCE DESCRIPTION: SEQ ID NO:94:
Arg Ser Thr Arg Pro Gln Pro Pro Pre Pro Ile Thr Thr

. a 1 5 10

eee {2) INFORMATION FOR SEQ ID NO:95:
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(1) SEQUENCE CHARACTERISTICS:
(&) LENGTH: 7 amino acids
{B) TYPE: amino acid
{D) TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

(xi} SEQUENCE DESCRIPTION: SEQ ID NO:95:

Arg Pro Leu Pro Met Leu Pro
1

(2) INFORMATION FOR SEQ ID NO:S6:

(i

BEQUENCE CHARACTERISTICS:
{A) LENGTH: 7 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(ix}) FERTURE:
(A} NAME/KEY: Modified-gite
(B) LOCATION: &
(D) OTHER INFORMATION: /note= "X = Pre or Met"

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:%6:

Arg Pro Leu Pro Xaa Leu Pro
1 g

{2) INFORMATION FOR SEQ ID N0O:97:
{1) SEQUENCE CHARACTERISTICS:
(R) LENGTH: 4 aminc acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:97:

Arg Ser Thr Pro
1

(2

INFORMATIOK FOR SEQ ID NQO:98:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 14 amino acids
{B) TYPE: amino acid
{D) TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:9B:
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Rrg Ser Thr Pro Ala Pro Pro Val Pro Pro Arg Thr Thr Arg
1 5 10

(2) INFORMATION FOR SEQ ID NO:99:
(i) SEQUENCE CHARACTERISTICS:
(B) LENGTH: 17 bases
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

{ii) MOLECULE TYPE: DNA

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:99:
AGCGTAACGA TCTCCCG
{2) INFORMATION FOR SEQ ID NO:100:
(1) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 20 bases
{B) TYPE: nucleic acid -~
(C) STRANDEDNESS: single
(D} TOPCLOGY: linear

(ii) MOLECULE TYPE: DNA

(x1) SEQUENCE DESCRIPTIION: SEQ ID NO:100:
TTCACCTCGA AAGCAAGCTG
{2) INFORMATION FOR SEQ ID NO:101:
(i) SEQUENCE CHARACTERISTICS:
(R) LENGTH: 19 bases
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA

. .
[
o "t (xi) SEQUENCE DESCRIPTION: SEQ ID NO:101:
HA CCTCATAGTT AGCGTAACG
e o
e
o el {2) INFORMATION FOR SEQ ID NO:102:
e .
PR
o tal

(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 16 bases
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
e (D) TOPOLOGY: linear

(il) MOLECULE TYPE: DNA
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(x1) SEQUENCE DESCRIPTION: SEQ ID NO:102:
AGCGTAACGR TCTARA
(2) INFORMATION FOR SEQ ID NO:1Q3:
(i) SEQUENCE CHARACTERISTICS:
(R) LENGTH: 5 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NOQ:103:

Lys Ser Gly Ser Gly
1 S

{2) INFORMATION FOR SEQ ID NO:104:
(1) SEQUENCE CHARACTERISTICS:
(R} LENGTH: 4 amino acids
(B} TYPE: amino acid
(D) TOPOLOGY: unknown

(i) MOLECULE TYPE: peptide

(xi} SEQUENCE DESCRIPTION: SEQ ID NO:104:

Gly Ser Gly Ser
1

(2) INFORMATION FOR SEQ ID NO:105:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 11 amino acids
(B) TYPE: amino acid
{0} TOPOLOGY: unknown

{iiy MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:105:

Glu Gln Lys Leu Ile Ser Glu Glu Asp Leu Asn
1 5 10

(2% INFORMATION FOR SEQ ID NO:106:
(i) SEQUENCE CHARAGTERISTICS:
(A) LENGTH: 31 aminc acids
(B) TYPE: aminc acid
(D} TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide
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(2)

(2)

(xi) SEQUENCE DESCRIFTION: SEQ ID NO:106:

Ser Ser Cys Asp His Thr Leu Gly Lew Gly Trp Cys Gly Ser Arg Ser
1 5 10 15

Thr Arg Gln Leu Pro Ile Pro Pro Thr Thr Thr Arg Pro Ser Arg
20 25 30

INFORMATION FOR SEQ ID NO:107:
(i) SEQUENCE CHARACTERISTICS:
(8) LENGTH: 20 aminc acids
(B) TYPE: amino acid
(D) TOPOLCGY: unknown

(ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:107:

Ser Ser Leu Leu Gly Pro Pro Val Pro Pro Lys Pro Gln Thr Leu Phe
1 5 10 15

Ser Phe Ser Arg
20

INFORMATICN FOR SEQ ID RO:108:
(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 20 aminoc acids
(B) TYPE: amino acid
(D) TOFOLOGY: unknown

{ii) MOLECULE TYPE: peptide

(i) SEQUENCE DESCRIPTION: SEQ ID NO:10B:

Ser Arg Leu Gly Glu Phe Ser Lys Pro Pro Ile Pro Gln Lys Pro Thr
1 5 10 15

Trp Met Ser arg
20

INFORMATION FOR SEQ ID NO:109:
(i) SEQUENCE CHARACTERISTICS:
(B) LENGTH: 20 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLICULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:109:

Ser Arg Thr Glu Arg Pro Pro Leu Prg Gln Arg Pro Asp Trp Leu Ser
1 5 10 15

Tyr Ser Ser Arg
20
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(2) INFORMATION FOR SEQ ID NO:110:
(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 20 amino acids
(B} TYPE: aminc acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(%1} SEQUENCE DESCRIPTiON: SEQ ID NO:110:

Ser Arg Glu Pro Asp Trp Leu Cys Pro Asn Cys Pro Leu Leu Leu Arg
1 5 10 15

Ser Asp Ser Arg
20

{2) INFORMATION FOR SEQ ID NO:1ll:
{i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 20 amino acids
(B) TYPE: amino acid -
(D) TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

(x1) SEQUENCE DESCRIPTION: SEQ ID NO:111:

Ser Ser Ser Ser His asn Ser Arg Pro Pro Leu Pro Glu Lys Pro Ser

1 5 10 15
Trp Leu Ser Arg
20
(2) INFORMATION FOR SEQ ID NO:112:
{1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 20 amino acids
(B) TYPE: amino acid
{D) TOPOLOGY: unknown
e v (ii) MOLECULE TYFE: peptide
A
L2 LJ
e s
. we
1 (xi) SEQUENCE DESCRIPTION: SEQ ID NO:ll2:
e . .
fe %l Ser Arg Leu Thr Pro Gln Ser Lys Pro Pro Leu Pro Pro Lys Pro Ser
be, 0t 1 5 10 15
L] L3
Ala Val Ser Arg
20
. as
l'... :
vess (2) INFORMATION FOR SEQ ID NO:113:
voee
e
(i) SEQUENCE CHARACTERISTICS;
{R) LENGTH: 10 amino acids
o (B) TYPE: amino acig
P (D} TOPOLOGY: unknown
“ren
..lll
=130~
.
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(ii) MOLECULE TYPE: peptide

(ix) FEATURE:
(R) NAME/KEY: Modified-site
{B} LOCATION: 4
(D} OTHER INFORMATION: /note= "X = a hydrophobic aming

acid residue”

(ix) FEATURE;
(A) NAME/KEY; Modified-site
(B) LOCATION: 1
(D) OTHER INFORMATION: /note= "X = Lys or Arg"

(xi) SEQUENCE DESCRIPTION: SER ID NO:113:

Xaa Pre Pro Xaa Pro Xaa Lys Pro Xaa Trp
1 5 10

(2) INFORMATION FOR SEQ ID NO:113:

{1) SEQUENCE CHARACTERISTICS:
{(R) LENGTH: 20 amine acids
{B) TYPE: amino acid -
{D} TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NG:114:

Ser Ser Leu Gly Val Gly Trp Lys Pro Leu Pro Pro Met Arg Thr Ala
1 5 i0 15

Ser Leu Ser Arg
20

(2) INFORMATION FOR SEQ ID NO:115:

(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 20 aminc acids
{B} TYPE: amino acid
{D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:l15:

Ser Ser Val Gly Phe Ala Asp Arg Pro Arg Pro Pro Leu Arg Val Glu
1 5 10 15

Ser Leu Ser Arg
20

{2) INFORMATION FOR SEQ ID NOQ:116:

(i) SEQUENCE CHARACTERISTICS:
(B) LENGTH: 20 amino acids
(B) TYPE: amino acid
{D) TOPOLOGY: unknown
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(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:l1l16:

Ser Ser Ala Gly Ile Leu Arg Pro Pro Glu Lys Pro Xaa Arg Ser Phe
1 s 10 15

Ser Leu Ser Arg
20

{2) INFORMATION FOR SEQ ID NO:117:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 20 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(x%) SEQUENCE DESCRIPTION: SEQ ID NO:117:

Ser Ser Pro Tyr Thr Gly Asp Val Pro Ile Pro Pro Leu Arg Gly Ala
1 5 10 15

Ser Leu Ser Arg
20
(2) INFORMATICN FOR SEQ ID NO:11i8:
{i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 20 amino acids
(B) TYPE: amino acid

(D) TOPCLOGY: unknown

{ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ 1D NO:118:

Ser Ser Leu Met Gly Ser Trp Pro Pro Val Pro Pro Leu Arg Ser Asp
1 5 10 15

Ser Leu Ser Arg
20

INFORMATION FOR SEQ ID NO:119:
{i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 20 aminc acids
(B) TYPE: amino acid
(D} TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(x1) SEQUENCE DESCRIPTION: SEQ ID KO:119:
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Ser Ser Ile Gly Glu Asp Thr Pro Pro ser Pre Pro Thr Arg Arg Ala
1 5 10 15

Ser Leu Ser Arg
20

{2) INFORMATION FOR SEQ ID NO:120:
{i) SEQUENCE CHARACTERISTICS:
{R) LENGTH: 20 amino acids
{B) TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(x1) SEQUENCE DESCRIPTION: SEQ ID NO:120:

Ser Arg Ser Leu Ser Glu Val Ser Preo Lys Pro Pro Ile Arg Ser val
1 5 10 15

Ser Leu Ser Arg
20 -

{2) INFORMATION FOR SEQ ID NO:121:
(i) SEQUENCE CHARACTERISTICS:
(A) LERGTH: 20 aminc acids
(B} TYPE: amino acid
(D} TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:121:

Ser Ser Val Ser Glu Gly Tyr Ser Pro Pro Leu Pro Pro Arg Ser Thr
1 5 10 15

Ser Leu Ser Arg
20

(2) INFORMATION FOR SEQ ID NO:122:

et {i) SEQUENCE CHARACTERISTICS:

¢ ¢ (A) LENGTH: 20 amino acids
" Ted (B) TYPE: amino acid

s Yt

(D} TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(x1) SEQUENCE DESCRIPTION: SEQ ID NO:122:

Ser Ser Ser Phe Thr Leu Ala Ala Pro Thr Pro Pro Thr Arg Ser Leu
1 5 10 15

Ser Leu Ser Arg
20

(2) INFORMATION FOR SEQ ID NG:123;
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{1) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 20 amino acids
(B) TYPE: amino acid
{D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:123:

Ser Ser Pro Pro Tyr Glu Leu Pro Pro Arg Pro Pro Asn Arg Thr val
1 5 10 15

Ser Leu Ser Arg
20

(2) INFORMATION FOR SEQ ID NO:124:
{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 20 amino acids
(B) TYPE: amino acid
{D} TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:124:

Ser Arg val Val Asp Gly Leu Ala Pro Pro Pro Pro val Aryg Leu Ser
1 5 10 15

Ser lLeu Ser Arg
20

{2) INFORMATION FOR SEQ ID NO:125:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 20 aminc acids
(B) TYPE: amino acid
(D} TOPOLOGY: unknown

(1i) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:125:

Ser Ser Leu Gly Tyr Ser Gly Ala Pro Val Pro Pro His Arg Xaa Ser
1 5 10 15

Ser Leu Ser Arg
20

(2) INFORMATION FOR SEQ ID NO:126&:
(i) BEQUENCE CHARACTERISTICS:
{A) LENGTH: 20 amino acids
{(B) TYPE: amino acid
{D)} TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide
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{x1) SEQUENCE DESCRIPTION: SEQ ID NO:126:

Ser Ser Ile Ser Asp Tyr Ser Arg Pro Pro Pro Pro Val Arg Thr Leu
1 5 10 15

Ser Leu Ser Arg
20

{2) INFORMATION FOR SEQ ID NO:127:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids
(B) TYPE: amino acid
(D} TOPOLOGY: unknown

{il) MOLECULE TYPE: peptide

(ix) FEATURE:
{A) NAME/KEY: Modified-site
(B} LOCATION: 1
(D) OTHER INFORMATION: /pote= "X = a hydrophobic amino
acid residue" =

{1x) FEATURE:
(A} NAME/KEY: Modified-site
{B) LOCATION: 11l :
(D) OTHER INFORMATION: /note= "X = a hydrophobic aming
acid residue"
(ix) FEATURE:
(A} NAME/KEY: Modified-site
(B) LOCATION: 13
(D} OTHER INFORMATION: /note= "X = Ser or The*
{x1) SEQUENCE DESCRIPTION: SEQ ID NO:127:
Xaa Xaa Xaa Xaa Xaa Xaa Pro Xaa Pro Pro Xaa Arg Xaa Xaa Ser Leu
1 5 10 15
{2) INFORMATION FOR SEQ ID NO:128:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 20 amino acids
(B} TYPE: amine acig
(D} TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:128:

Ser Arg Gly Pro Arg Trp Ser Pro Pro Pro Val Pro Leu Pro Thr Ser
1 5 10 15

Leu Asp Ser Arg
20

(2) INFORMATION FOR SEQ ID NO;129:

{i) SEQUENCE CHARACTERISTICS:
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(A) LENGTH: 20 amino acids
{B) TYPE: amino acid
{D) TOPQLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ 1D NO:129:

Ser Ser Pro Pro Asp Tyr Rla Ala Pro Ala ile Pro Ser Ser Leu Trp
1 5 10 15

Val Asp Ser Arg
20

(2) INFORMATION FOR SEQ ID NO:130:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 20 amino acids
(B) TYPE: amino acid
{D) TOPOLOGY: unknown

{ii) MULECULE TYPE: peptide -~

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:130:

Ser Ser Pro Pro His Trp hla Pro Pro Ala Pro Pro Ala Met Ser Pro
1 5 10 15

Pro Ile Ser Arg
20

{2) INFORMATION FOR SEQ ID NO:131:
(i) SEQUENCE CHARACTERISTICS:
(R) LENGTH: 20 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

e e
.

.
L {xi) SEQUENCE DESCRIPTION: SEQ ID NO:131:
. Ten
s Ser Ser Asp Arg Cys Trp Glu Cys Pro Fro Trp Pro Ala Gly Gly Gln

1 5 10 15
e w
B
¢ e Arg Gly Ser Arg
el : 20
- e
{Z) INFORMATION FOR SEQ ID NO;132:

T
et {i) SEQUENCE CHARRACTERISTICS:

(A} LENGTH: 20 amino acids
(B} TYPE: amino acid
(D} TOPOLOGY: unknown

(ii)} MOLECULE TYPE: peptide

-136-




{xi) SEQUENCE DESCRIPTION: SEQ ID NO:132:

Ser Ser Pro Pro Lys Phe 5er Pro Pro Pro Pro Pro Tyr Trp Gln Leu
1 5 10 15

His Ala Ser Arg
20

{2: INFORMATION FOR SEQ ID N03133:
(i) SEQUENCE CHARACTERISTICS:
{A} LENGTH: 20 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:133:

Ser Ser Pro Pro Ser Phe Ala Pro Pro Ala Ala Pro Pro Arg His Ser
1 5 - 10 15

Phe Gly Ser Arg
20

(2) INFORMATION FOR SEQ ID NO:134:
(1) SEQUENCE CHARACTERISTICS:
(R} LENGTH: 20 amino acids
(B) TYPE: amino acid
{D) TOPOLOGY: unknown

(1i) MCLECULE TYPE: peptide

(x1) SEQUENCE DESCRIPTION: SEQ ID NO:134:

Ser Ser Ala Pro Lys Lys Pro Ala Pro Pro Val Pro Met Met Ala His
1 5 10 15

Val Met Ser Arg
20

{2} INFORMATION FOR SEQ ID NO:135:

.. {%) SEQUENCE CHARACTERISTICS:
M (A) LENGTH: 19 amino acids
LN (B) TYPE: amino acid

. e (D} TOPOLOGY: unknown

e .

I {ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:135:

Ser Ser Pro Thr Tyr Pro Pro Proc Pro Pro Pro Asp Thr Ala Lys Gly
1 5 10 15

Ala Ser Arg
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{2) INFORMATION FOR SEQ ID NO:136:

(1) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 20 amino acids
(B} TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:136:

Ser Ser Pro Pro Xaa Xaa Xaa Pro Pro Pro Ile Pro Asn Ser Pro Gln
1 g 10 15

Val Leu Ser Arg
20

)

INFORMATION FOR SEQ ID NO:137:
(1} SEQUENCE CHARARCTERISTICS: =
(A) LENGTH: 20 amino acids
{B} TYPE: amino acid
(D} TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:137:

Ser Ser Pro Pro Thr Trp Thr Pro Pro Lys Pro Pro Gly Trp Gly val
1 5 10 15

Val Phe Ser Arg
20

(2) INFORMATION FOR SEQ ID NO:13B:
(1) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 20 amino acigs
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

(1i) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:138:

Ser Ser Ala bro Thr Trp Ser Pro Pro Ala Leu Pro Asn Val Ala Lys
1 5 16 15

PR Tyr Lys Ser Arg
rene 20

(2) INFORMATION FOR SEQ ID NO:139:
(i) SEQUENCE CHARACTERISTICS:

{A) LENGTH: 20 amino acids
(B} TYPE: amino acid
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(D} TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:139:

Ser Ser Ile Lys Gly Pro Arg Phe Pro Val Pro Pro Val Pro Leu Asn
1 5 10 15

Gly val Ser Arg
20 !

(2; INFORMATION FOR SEQ ID NO:140:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 20 amino acids
(B) TYPE: amino acid
(D} TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

{x1) SEQUENCE DESCRIPTION: SEQ ID NO:140:

Ser Ser Pro Pro Ala Trp Ser Pro Pro His Arg Pro val Ala Phe Gly
1 5 10 15

Ser Thr Ser Arg
20

(2) INFORMATION FOR SEQ ID NO:141:

(1) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 10 amino acids
(B) TYPE: amino acid
(D} TOPOLCGY: unknown

{ii) MOLECULE TYPE: peptide

(ix) FEATURE:
(AR) NRAME/KEY: Modified-site
{B) LOCATION: 9
{D) OTHER INFORMATION: /note= "X = g nydrophobic amine
acid residuer

.t
.

M (Xi) SEQUENCE DESCRIPTION: SEQ ID NO:141:
o

AP Pro Pro Xaa Trp Xaa Pro Pro Pro Xaa Pro
RO o1 5 10

. el

{2) INFORMATION FOR SEQ ID ND:142:

(i) SEQUENCE CHARMACTERISTICS:
(A} LENGTH: 20 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

Y (iiy MOLECULE TYPE: peptide
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(2)

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:142:

Ser Ser Met Lys Val His Asn Phe Pro Leu Pro Pro Leu Pro Ser Tyr
1 5 10 1s

Glu Thr Ser Arg
20

INFORMATION FOR SEQ ID NO:143:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 20 amino acids
(B) TYPE: amino acid
{D) TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

{x1) SEQUENCE DESCRIPTION: SEQ ID NO:143:

Ser Arg Val Pro Pro Leu Val Ala Pro Arg Pro Pro Ser Thr Leu Asn
1 5 - 0 15

Ser Leu Ser Arg
20

INFORMATION FOR SEQ ID NO:144:
(i)} SEQUENCE CHARACTERISTICS:
{A) LENGTH: 20 aminc acids
(B} TYPE: amino acid
(D} TOPOLOCY: wunknown

(ii) MOLECULE TYPE: peptide

{x1) SEQUENCE DESCRIPTION: SEQ ID NO:144:

Ser Ser Leu Tyr Trp Gln His Gly Pro Asp Pro Pro Val Gly Ala Pro
1 5 i0 is

Gln Leu Ser Arg
20

INFORMATION FOR SEQ ID NO:145:
{1} SEQUENCE CHARACTERISTICS:
(B) LENGTH: 20 aminoc acids
(B) TYPE: amino acid
{D) TOPOLOGY: unknown

(ii) MOLECULZ TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:145:

Ser Ser His Pro Leu Asn Ser Trp Pro Gly Gly Pro Phe Arg His Asn
1 5 10 15

Leu Ser ser Arg
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{2y INFORMATION FOR SEQ ID RNO:146:
(1) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 20 amino acids
(B} TYPE: amino acid
(D) TOPOLOGY: unknown

{1i) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:146:

Ser Ser Arg Ala Leu Arg Val Arg Pro Leu Pro Pro Val Pro Gly Thr
1 5 10 15

Ser Leu Ser Arg
20

(<} INFORMATION FOR SEQ ID NO:147:
(L)} SEQUENCE CHARACTERISTICS:
(&) LENGTH: 20 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(x1) SEQUENCE DESCRIPTION: SEQ ID NO:147:

Ser Ser Phe Arg Ala Leu Pro Leu Pro Pro Thr Pro Asp Asn Pro Phe
1 5 10 15

Ala Gly Ser Arg
20

{2) INFORMATION FOR SEQ ID NO:148:
{1) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 20 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:148:

Ser Arg Asp Ala Pro Gly Ser Leu Pro Phe Arg Pro Leu Pro Pro Val
1 5 10 15

oleet Pro Thr Ser Arg
seea 20
.

(2) INFORMATION FOR SEQ ID NO:149:
{1) SEQUENCE CHARACTERISTICS:

{Aj} LENGTH: 20 amino acids
{B) TYPE: amino acid
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(D) TOPOLOGY: unknown

(il) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:149:

Ser Ser Ile Ser Gln Arg Ala Lev Pro Pro Leu Pro Leu Met Ser Asp
1 5 10 15

Pro Ala Ser Arg
20

(2) INFORMATION FOR SEQ ID ND:150:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 20 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

(il) MOLECULE TYPE: peptide

(%1) SEQUENCE DESCRIPTION: SEQ ID NO:150:

Ser Ser Pro ala Tyr Arg Pro Leu Pro Arg Leu Pro Asp Leu Ser Val
1 S 10 15

Ile Tyr Ser Arg
20

(¢} INFORMATION FOR SEQ ID NO:151;:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 20 amino acids
{B} TYPE: amino acid
(D) TOPOLOGY: unknown

{1i) MOLECULE TYPE: peptide

{x1) SEQUENCE DESCRIPTION: SEQ ID NO:151:

Ce o Ser Ser Phe Ile Asn Arg Arg Leu Pro Ala Leu Pro Pro Asp Asn Ser
L 1 5 10 15

Leu Leu Ser Arg
20

INFORMATION FOR SEQ ID NO:152:

.
H
.
s s (2
.
.
(1) SEQUENCE CHARACTERISTICS:
(k) LENGTH: 20 amino acids
(B} TYPE: amino acid
{D) TOPOLOGY : unknown

(ii) MOLECULE TYPE: peptide
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(%i) SEQUENCE DESCRIPTION: SEQ ID NO:152:

Ser Arg Leu Thr Gly Arg Pro Leu Pre Ala Leu Pro Pro Pro Phe Ser
1 5 ic 15

Asp Phe Ser Arg
20

(2) INFORMATION FOR SEQ ID NO:153:
(i) SEQUENCE CHARACTERISTICSE
(A} LENGTH: 20 amino acids
. (B} TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:153:

Ser Rrg Met Lys Asp Arg Val Leu Pro Pro Ile Pro Thr val Glu Ser
1 5 10 15

Ala Val Ser arg
20

(2) INFORMATION FOR SEQ ID NO:154:
(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 20 amino acids
{B) TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi} SEQUENCE DESCRIPTION: SEQ ID NO:154:

Ser Ser Leu Tyr Ser Ala 2le Ala Pro ASp Pro Pro Pro Arg Asn Ser
1 5 10 15

Ser Ser Ser Arg
20

(2) INFORMATION FOR SEQ ID NO:155:
(1) SEQUENCE CHARACTERISTICS:
{B) LENGTH: 20 amino acids
(B) TYPE: amino acid
(D} TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID ND:155:

Ser Ser Leu Ala Ser Arg Pro Leu Pro Leu Leu Pro Asn ser Ala Pro
1 5 10 15

Gly Gln Ser Arg
20
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(2) INFORMATION FOR SEQ ID NO:156:

{1) SEQUENCE CHARACTERISTICS:
(R} LENGTH: 20 amino acids
(B) TYPE: amino acid
{D} TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

AXi) SEQUENCE DESCRIPTION: SEQ ID NO:156:

Ser Ser Leu Thr Ser Arg Pro Leu Pro Asp Ile Pro Val Arg Pro ser
1 g 10 15

Lys Ser Ser Arg
20

(2) INFORMATION FOR SEQ ID NO:157:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 20 amino acids
(B) TYPE: amino acid -
(D} TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:157:

Ser Ser Leu Lys Trp Arg Ala Leu Pro Pro Leu Pro Glu Thr Asp Thr
1 5 10 15

Pre Tyr Ser Arg
20

(2) INFORMATION FOR SEQ ID NO:158:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 20 amino acids
(B) TYPE: amino acid
{D) TOPOLOGY: unknown

ve we (1i) MOLECULE TYPE: peptide
s ey
H H
s .
.«
. -
:l
veas .
. ) (x1) SEQUENCE DESCRIPTION: SEQ ID NO:158:
‘a -
- -
v e Ser Ser Asn Thr Asn Arg Leu Pro Pro Pro Thr Prg Asp Gly Leu Asp
':.' : 1 5 10 15
.

Val hArg Ser Arg
. . 20

(2) INFORMATION FOR SEQ ID NO:159:

(i) SEQUENCE CHARACTERISTICS:

(R) LENGTH: 20 amino acids R
(B} TYPE: amino acid

(D) TOPOLOGY: unknown
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{ii) MOLECULE TYPE: peptide

(1) SEQUENCE DESCRIPTION: SEQ ID NO:159:

Ser Ser Leu Gln Ser Aryg Pro Leu Pro Leu Pro Pro Gln Ser Ser Tyr
10 15

Pro Ile Ser Arg
20

() INFORMATION FOR SEQ ID NO:160:

(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 12 amino acids
(B} TYPE: amino acid
(D) TOPCLOGY: unknown

{ii} MOLECULE TYPE: peptide
{ix) FEATURE:
(R} NAME/KEY: Mcdified-site
{B) LOCATION: 9
(D) OTHER INFORMATION: /note= "Xaa represents an aliphatic
amino acid"

(x1) SEQUENCE DESCRIPTION: SEQ ID NO:180:

Leu Xaa Xaa Arg Pro Leu Pro Xaa Xaa Pro Xaz Xaa
S 10

(<) INFORMATION FOR SEQ ID NO:161:
(1) SEQUENCE CHARACTERISTICS:
() LENGTH: 4 amino acids
{B} TYPE: amino acid
{D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:161:

Pro Xaa Xaa Pro
1

(2) INFORMATION FOR SEQ ID NO:162:

(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 76 bases
(B} TYPE: nucleic acig
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

{ii) MOLECULE TYPE: DNA

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:1672:
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CTGTGCCTCG AGKNNKNNKN NKNNKNNKNN KCCANNRKNNK CCANNKNNKN NENNKNNKNN
KTCTAGACGT GTCAGT
{2) INFORMATION FOR SEQ ID RO:163:
(i) SEQUENCE CHARACTERISTICS:

{(A) LENGTH: 15 bases

(B) TYPE: nucleic acid

(C) STRANDEDNESS: single

(D) TOPCLOGY: linear

{ti) MOLECULE TYPE: DNA

(x1) SEQUENCE DESCRIPTION: SEQ ID NO:163:
ACTGACACGT CTAGA
{2; INFORMATION FOR SEQ 1D NO:1B4:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 12 amino acids
(B) TYPE: amino acid
{D) TOPOLOGY: unknown
{ii) MOLECULE TYPE: peptide
{ix) FEATURE:

{(R) NAME/KEY: Modified-site
(B) LOCATION: 1

(D) OTHER INFORMATION: /note= "Xaa represents an aliphatic

amine acid"
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:164:

Xaa Xaa Xaa Arg Pro Leu Pro Xaa Leu Pro Xaa Xaa
1 5 10

{2) THFORMATION FOR SEQ ID NO:165:

FAT (i) SEQUENCE CHARACTERISTICS:
e o (A) LENGTH: 10 amino acids
"s Yat (By TYPE: amino acid
- (D} TOPOLOGY: unknown
LA XTY]
e {ii) MOLECULE TYPE: peptide
A
.
.
e "ol (ix) FERTURE:
{R) NRAME/KEY: Modified-site
(B) LOCATION: 9
B (D) OTHER INFORMATION: /note= "X = an aliphatic amino acid
:':: residue like (Ala, Val, Leu, Ile,.or Pro) "
'l-. .
(¥i) SEQUENCE DESCRIPTIQN: SEQ ID NO:165:
..
"atalt Leu Xaa Xaa Arg Pro Leu Pro Xaa Xaa Pro
e 1 5 10
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(2) INFORMATION FOR SEQ ID NO:166:

(L) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 11 amino acids
(B) TYPE: amino acid
{D) TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

(ix) FEATURE:
(h) NAME/KEY: Modified-site
{B) LOCATION: 1

(D) OTHER INFORMATION: /note= "X = & basic amino acid
residue”

{ix) FEATURE:

(A) NAME/KEY: Modified-site

(B} LOCATION: &

(D)} OTHER INFORMATION: /note= "X = ap aliphatic amino acig

residue”
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:i66:

Xaa Pro Pro Xaa Pro Xaa Lys Pro Xaa Trp Leu
1 5 10

{2) INFORMATION FOR SEQ ID NO:167:
(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 16 amino acids
{B) TYPE: amino acid
(D) TOPOLOGY: unknown

{il) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:167:
Pro Val Lys Pro Pro Leu Pro Ala Lys Pro Trp Trp Leu Pro Pro Leu
1 5 10 15
{2) INFORMATION FOR SEQ ID NO:168:
(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 16 amino acids
(B} TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:168B:

Tyr Pro Gln Phe Arg Pro Pro Val Pro Pro Lys Pro Ser Leu Met Gln
1 5 10 15

(2) INFORMATION FOR SEQ ID NO:169:

(i) SEQUENCE CHARACTERISTICS;
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{A) LENGTH: 16 amino acids
(B) TYPE: amine acig
(D) TOPOLOGY: unknown

(1i) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NC:169:
Val Thr Arg Pro Pro Leu Pro Pra Lys Pro Gly His Met Ala Asp Phe
1 5 10 15
(2) INFORMATION FOR SEQ ID NO:170:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids
{(B) TYPE: amino acid
{D} TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(x1) SEQUENCE DESCRIPTION: SEQ ID NQ:170:
Val Ser Leu Gly Leu Lys Pro Pro val Pro Pro Lys Pro Met Gin Leu
1 5 10 15
(2} INFORMATION FOR SEQ ID NO:171:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(B) TYPE: amino acid
(D} TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NQ:171:

Tyr Lys Pro Glu Val Pro ala Arg Pro lle Trp Leu Ser Glu Leu
10

e, 1 5 15
.:2;5 (2) INFORMATION FOR $EQ ID NO:172:

20

HRAL (i) SEQUENCE CHARACTERISTICS:

ey (A) LENGTH: 16 amino acids

RN 4 (B) TYPE: amino acid

e {D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NQ:172:

Gly ala Gly Ala Ala Arg Pro Leu Val Pro Lys Lys Pro Leu Phe Leu
1 5 10 15
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{2} INFORMATION FOR SEQ ¥ID NO;:;173:

(i) SEQUENCE CHARRCTERISTICS:
(A) LENGTH: 10 amino acids
(B} TYPE: amino acid
(D} TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 4
(D) OTHER INFORMATION: /note= *X = an aromatic amine acid
residue"

(ix) FEATURE:
(h) NAME/KEY: Modified-site
(B) LOCATION: 9
(D) OTHER INFORMATION: /note= "X = an aliphatic amino acid
residue”

(xi) SEQUZNCE DESCRIPTION: SEQ ID NQ:173:

Pro Pro Xaa Xaa Xaa Pro Pro Pro Xaa Pro
1 5 10
{2} INFORMATION FOR SEQ ID NO:174:
{i} SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids
{B) TYPE: amino acid
(D) TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:174:

Pro Pro Trp Trp Ala Pro Pro Pro Ile Pro Asn Ser Pro Gln val Leu
1 5 10 15

(2) INFORMATION FOR SEQ ID NO:175:

30 (i) SEQUENCE CHARACTERISTICS:
P (A) LENGTH: 11 amino acids
. N {3) TYPE: amino acia
e (D} TOPOLOGY: unknown
: Tvwy
S {ii) MOLECULE TYPE: peptide
= tl
‘e .
"4
ol
o (xi} SEQUENCE DESCRIPTION: SEQ ID NC:175:
.
st Pro Pro Val Pro Pro Arg Prc Xaa Xaa Thr Leu
' 1 5 10

(2) INFORMATION FOR SEQ ID NO:176:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids

-145-




{B) TYPE: amino acid
(D) TOPOLOGY: unkncwn

{ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID ND:176:
Met Pro Pro Pro Val Pro Pro Arg Pro Pro Gly Thr Leu Gln Val Ala
1 [ 10 . 15
{2) INFORMATION FOR SEQ ID NO:177:
(1) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 16 amino acids
(B} TYPE: amino acid
(D} TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NC:177:
Leu Ser Tyr Sser Pro Pro Pro Val Pro Pro Arg Pro Asp Ser Thr Leu
1 5 10 15
{2} INFORMATION FOR SEQ ID NO:178:
{i) SEQUENCE CHARARCTERISTICS:
(A} LENGTH: 16 amino acids
(B) TYPE: aminc acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:178:

NI Val Leu Ala Pro Pro Val Pro Pro Arg Pro Gly Rsn Thr Phe Phe Thr
. . 1 5 10 15

e

. Vel

T enee (2) INFORMATION FOR SEQ ID NO:179:

.

:2-5 {i) SEQUENCE CHARACTERISTICS:

s . (R) LENGTH: 16 amino acids

. (B) TYPE: amino acid

(D) TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:179:

Tyr Arg Pro Pro Val Ala Pro Arg Pro Pro Ser Ser Leuy Ser Val Asp
1 5 10 15
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(2) INFORMATION FOR SEQ ID NO:180:
(1) SEQUENGCE CHARARCTERISTICS:
(A} LENGTH: 16 amino acids
(B} TYPE: amino acid
{D} TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:180:
Leu Gln Cys Pro Asp Cys Pro Arg Val Pro Pro Arg Pro Ile Pro Ile
1 5 10 15
(2) INFORMATION FOR SEQ ID NO:181:
(i) SEQUENCE CHARACTERISTICS:
{A) LENGTE: 16 amino acids
(B} TYPE: aminoc acid
{D) TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:181:
Leu Thr Pro Pro Pro Phe Pro Lys Arg Pro Arg Trp Thr Leu Pro Glu
1 5 10 15
(2} INFORMATION FOR SEQ ID NO:182:
(1} SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

(i3} MOLECULE TYPE: peptide

H
e 5 (xi) SEQUENCE DESCRIPTION: SEQ ID NO:182:

Tyr Trp Pro His Arg Pro Pro Leu Ala Pro Pro Gln Thr Thr Leu Gly
1 5 10 15

(2) INFORMATION FOR SEQ ID NO:183:

(1} SEQUENCE CHARACTERISTICS:
(A) LENGTH: 19 amino acids
(B) TYPE: amino acid
(D) TOPCLOGY: unknown

(ii) MOLECULE TYPE: peptide

(x1) SEQUENCE DESCRIPTION: SEQ ID NO:183:
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Tyr Bsp Ala Ser Ser Ala Pro Gin Arg Pro Pro Leu Pro Val Arg Lys
1 5 10 1s

Ser Arg Pro

{2) INFORMATION FOR SEQ ID ND:184:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: ]9 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:184:

Glu Tyr val Asn Ala Ser Pro Glu Arg Pro Pro Ile Pro Gly Arg Lys.
1 5 10 15

Ser Arg Pro

(2) INFORMATION FOR SEQ ID NO:185:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 19 amino acids
(B) TYPE: amino acid
(D} TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi}) SEQUENCE DESCRIPTION: SEQ ID NO:185:

Trp Asn Gly Ile Ala Ile Pro Gly Arg Pro Glu Ile Pro Pro Arg Ala
1 5 10 15

Ser Arg Pro

1 e (2) INFORMATION FOR SEQ ID NO:186:
L (i) SEQUENCE CHARACTERISTICS:
« (R) LENGTH: 19 amineo acids

{B) TYPE: amino acigd
{D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:186:

Ser Met Ile Phe Ile Tyr Pra Glu Arg Pro Ser Pro Pro Pro Arg Phe
1 5 10 15

Lt Ser Arg Pro

b {2) INFORMATION FOR SEQ ID NO:187:
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(i) SEQUENCE CHARACTERISTICS;:
(A) LENGTH: 19 amino acids
(B) TYPE: aminpo acid
(D) TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:187:

Gly Val Glu Glu Trp ASn Pro Glu Arg Pro Gln Ile Pro Leu Arg Ley
1 5 10 15

Ser Arg Pro

(2) INFORMATION FOR SEQ ID NO:188:
(1) SEQUENCE CHARACTERISTICS:
{(R) LENGTH: 16 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:18R:
Trp Val Val Asp Ser Arg Pro Asp Ile Pro Leu Arg Arg Ser Leu Pro
1 5 10 15
(2) INFORMATION FOR SEQ TD NO:189:
(i) SEQUENCE CHARACTERISTICS:
(R) LENGTH: 16 amino acids
{B) TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:189:
Val Val Pro Leu Gly Arg Proc Glu Ile Pro Leu Arg Lys Ser Leu Pro
1 5 10 15
(2) INFORMATION FOR SEQ ID NO:190:
(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 16 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi)lSEQUENCE DESCRIPTICN: SEQ ID NO:190:
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Gly Gly Thr Val Gly Arg Pro Pro Ile Pro Glu Arg Lys Ser Val Asp
1 5 10 15

(2} INFORMATICN FOR SEQ ID NO:191:

(1) SEQUENCE CHARACTERISTICS:
(AR) LENGTH: 16 amino acids
(B) TYPE: amino acid
(D} TOPOLOGY: unknown

(ii) MOLECULE TY®E: peptide

(xi) SEQUENCE DESCRIFTION: SEQ ID NO:191:

Iyr Ser His RAla Gly Arg Pro Glu Val Pro Pro Arg Gln Ser Lys Pro
1 5 10 15

(2) INFORMATION FOR SEQ ID NO:1892:

(1) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 16 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NC;192:

Phe Ser Ala Ala Ala Rrg Pro Asp Ile Pro Ser Arg Ala Ser Thr Pro
5 10 15

{(2) INFORMATION FOR SEQ ID NO:193;:

{i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 16 amino acids
{B} TYPE: amino acid
(D} TOPOLOGY: unknown

(1i)} MOLECULE TYPE: peptide

(x1) SEQUENCE DESCRIPTION: SEQ ID N0O:193:

Leu Tyr Ile Pro Lys Arg Pro Glu Val Pro Pro Arg Arg His Glu Ala
i 5 10 ' 15

(2) INPORMATION FOR SEQ ID NO:194:

{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

~154-




{xi} SEQUENCE DESCRIPTION: SEQ ID NO:194:

Asn Asn Ile Ser Ala Arg Pro Pro Leu Pro Ser Arg Gln Asn Pro Pro
10 15

{2) INFORMATION FOR SEQ ID NO:195:

(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 16 amino acids
{B) TYPE: aming acid
{D) TOPOLOGY: unknown

(i1) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:195:

Met Ala Gly Thr Pro Arg Pro Ala Val Pro Gln Arg Met Asn Pro Pro
1 5 10 15

{2) INFORMATION FOR SEQ ID NO:19&:

{1) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 11 amino acids
(B} TYPE: amino acid
(D) TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

{ix) FEATURE:
{A) NRME/KEY: Mcdified-site
{B) LOCATION: 4
(D) OTHER INFORMATION: /note= "X = an aliphatic amino
acid”

(1x) FEATURE:
(A) NAME/KEY: Mcdified-site
{B) LOCATION: 6
(D) OTHER INFORMATICN: /note= "Y = an aliphatic amino

AL acid”

. *

Gl {ix) FEATURE:

o {A) NAME/KEY: Modified-site

**eens {B) LOCATION: 8

"o L {D) OTHER INFORMATION: /note= "X = a basic amino acid."
I

(x1i) SEQUENCE DESCRIPTION: SEQ ID NO:196:

Arg Pro Xaa Xaa Pro Xaa Arg Xaa Ser Xaa Pro
1 5 10

(2} INFORMATION FOR SEQ ID NO:197:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acide
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

(1i) MOLECULE TYPE: peptide

-155-




(xi) SEQUENCE DESCRIPTION: SEQ ID NO:197:
Gly Gln Pro Ala Gly Asp Pro Asp Pro Pro Pro Leu Pro Ala Lys Phe
1 5 10 15
{2) INFORMATION FOR SEQ ID NO:198:
{i) SEQUENCE CHARACTERISfICS:
' (A} LENGTH: 16 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

{x1) SEQUENCE DESCRIPTION: SEQ ID NO:198:
Phe Glu Gln Thr Gly Val Pro Leu Leu Pro Pro Lys Ser Phe Lys Tyr
1 S - 10 15
{2) INFORMATION FOR SEQ ID NO:199:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: EEQ ID NO:199:

Ile Phe Gly Asp Pro Pro Pro Pro Ile Pro Met Lys Gly Arg Ser Leu
1 5 10 15

(2) INFORMATION FOR SEQ ID NQ:200:

EEA {i) SEQUENCE CHARACTERISTICS:
e d (A} LENGTH: 16 aminoc acids
e {(B) TYPE: amino acid
Taees (D) TOPOLOGY: unknown
: )
.:'..E {1i) MOLECULE TYPE: peptide
o .
..

(xi) SEQUENCE DESCRIPTION: SEQ ID NQ:200;
Ser RAsn Gln Gly Ser Ile Prc Val Leu Pro Ile Lys Arg val Glm Tyr
1 5 10 15

(2) INFORMATION FOR SEQ ID NO:201:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 aminoc acids
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{B) TYPE: amino acid
(D} TOPOLOGY: unxnown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:201:

Asn Tyr Val Asn Ala Leu Pro Pro Gly Pro Pro Leu Pro Ala Lys Asn
1 10 15

(2) INFORMATION FOR SEQ ID NO:202:
(i} SEQUENCE CHARACTERISTICS:
{(h) LENGTH: 16 amino acids
{B) TYPE: amino acid
{D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:302:

Ser Ser Asp Pro Glu Arg Pro Val Leu Pro Pro Lys Leu Trp Ser Val
: 5 10 15

(2} INFORMATION FOR SEQ ID NO:203:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids
{B) TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:203:

HALE His Phe Gly Pro Ser Lys Pro Pro Leu Pro Ile Llys Thr Arg Ile Thr
- . 1 5 10 15

P

Shd

e (Z) INFORMATION FOR SEQ ID NO:204:

e (i) SEQUENCE CHARACTERISTICS:
. (A) LENGTH: 16 amino acids
H (B} TYPE: amino acid
(D) TOPOLOGY: unknown

LI (ii) MOLECULE TYPE: peptide

“ee

PYY

L] ..

a2

. .. (xi) SEQUENCE DESCRIPTION: SEQ ID NO:204:
o’

Asp Trp Lys Val Pro Glu Pro Pro Val Pro Lys Leu Pro Leu Lys Gln
1 5 10 15
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(2) INFORMATION FOR SEQ ID KO:205:

(2)

(2)

(1) SEQUENCE CHARRCTERISTICS:
(A) LENGTH: 16 aminc acids
{B) TYPE: amino acid
{D} TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:205:

Ala Thr Ser Glu Gly Leu Pro Ile Leu Pro Sexr Lys Val Gly Ser Tyr
1

5 10

INFORMATION FOR SEQ ID NO:206:
{i) SEQUENCE CHARACTERISTICS:
{R) LENGTH: 16 aminc acids
(B} TYPE: amino acid
(D} TOPOLQOGY: unknown

(ii) MOLECULE TYPE: peptide

(x1) SEQUENCE DESCRIPTION: SEQ ID NO:2C6:

15

Asn Rla Asn Val Ser Ala Pro Arg Ala Pro Ala Phe Pro Vval Lys Thr

1 5 10

INFORMATION FOR SEQ 1D NO:207:
{1) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 16 amino acids
{B) TYPE: aning acid
{D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO;207:

15

Glu Met val Leu Gly Pro Pro Val Pro Pro Lys Arg Gly Thr Val Val
1

5 10

(2) INFORMATION FOR SEQ ID NO:208:

(i} SEQUENCE CHARRACTERISTICS:
{A) LENGTH: 16 amino acids
(B) TYPE: aminoc acid
(D} TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:208;:
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Ala Gly Ser Arg His Pro Pro Thr Leu Pro Pro Lys Glu Ser Gly Gly
1 5 10 15

(2) INFORMATION FOR SEQ ID NO:209:

{i) SEQUENCE CHARACTERISTICS:
(B) LENGTH: 16 aminc acids
(B} TYPE: amino acid
{D) TOPOLOGY: unknown

{ii} MOLECULE TYPE: peptide

(x1) SEQUENCE DESCRIPTION: SEQ ID NO:209:

Ser Val Ala Ala Asp Pro Pro Arg Leu Pro Ala Lys Ser Arg Pro Gln
1 5 10 15

(2) INFORMATION FOR SEQ ID NO:210:

{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 7 amino acids
(B} TYPE: amino acid
(D) TQPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 1
(D) OTHER INFORMATION: /note= "X = an aliphatic amino acid

residue"
(ix) FEATURE:
{A) NAME/KEY: Modified-site
(B) LOCRTION: 3
(D) OTHER INFORMATION: /notes "X = an aliphatic amino acid
residue”

{ix) FEATURE:
(R} NAME/KEY: Modified-site
o0, {B) LOCATION: 6
. (D) OTHER INFORMATION: /note= "X = an aliphatic acid
e ! residue”
H

(x1i) SEQUENCE DESCRIPTION: SEQ ID NO:210:

Xaa Pro Xaa Leu Pro Xaa Lys
1l s

(2) INFORMATION FOR SEQ ID NO:211:

(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 16 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide
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(x1) SEQUENCE DESCRIPTION: SEQ ID NOC:211:
Ile Thr Met Arg Proc Leu Pro Ala Leu Pro Gly His Gly Gln Ile His
1 5 10 15
(2) INFORMATION FOR SEQ ID NO:212:
{i) SEQUENCE CHARBCTERISTICS
(A} LENGTH: 16 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(%1) SEQUENCE DESCRIPTION: SEQ ID NO:212:
Leu Pro Arg Arg Pro Leu Pro Asp Leu Pro Met Ala Ala Gly Lys Glv
1 S 10 15
{2) INFORMATION FOR SEQ ID NO:213:
{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 aminc acids
{B) TYPE: amineo acid
(D) TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:213:

Leu Gly Ser Arg Pro Leu Pro Pre Thr Pro Arg Gln Trp Pro Glu Val
1 5 10 15

(2) INFORMATION FOR SEQ ID NO:214:

(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 16 amino acids
"t (B} TYPE: amino acid
(D} TOPOLOGY: unknown

o (ii) MOLECULE TYPE: peptide
toeeny
e
DR
- .a
“n L4
‘e "ud (xi) SEQUENCE DESCRIPTION: SEQ ID NO:214:
Ser Thr Ile Arg Pro Leu Pro Ala Ile Pro Arg Asp Thr Leu Leu Thr
1 5 10 15

[ (2) INFORMATION FOR SEQ ID NO:215:

{1} SEQUENCE CHARACTERISTICS:

e’ {A) LENGTH: 16 amino acids
tens (B) TYPE: amino acid
PTTY (D) TOPOLOGY: unknown
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(i) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:215:
Arg Ser Gly Arg Pro Lev Pro Pro Ile Pro Glu Val Gly His Asn Val
1 s 10 15
(2) INFORMATION FOR SEQ ID NoO:216:
(i) SEQUENCE CHARACTERISTICS:
{R) LENGTH: 16 aminc acids
{B) TYPE: amino acid
{D} TOPQLOGY: unknown

(ii) MOLECULE TYPE: peptide

(x1) SEQUENCE DESCRIPTION: SEQ ID NO:216:

Ile Gly Ser Arg Pro Leu Pro Trp Thr Pro Asp Asp Leu Gly Ser Ala
1 5 10 15

(2

INFORMATION FOR SEQ ID NO:217:
(i) SEQUENCE CHARACTERISTICS:
{R) LENGTH: 16 amino acids
(B) TYPE: amino acid
(D} TOPCLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:217:

Leu Ala Gln Arg Glu Leu Pro Gly Leu Pro Ala Gly Ala Gly val Ser

1 c 10 15
e s
te (2) INFORMATION FOR SEQ ID NQ:218: '
.
H {i) SEQUENCE CHARACTERISTICS:
Pien (R} LENGTH: 16 amino acids
{B) TYPE: aminc acid
B {D) TOPOLOGY: unknown
L] -
Sl (ii) MOLECULE TYPE: peptide
. “.
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:218:
Ile Pro Gly Arg Rla Leu Pro Glu Leu Pro Pro Gln Arg Ala Leu Pro
1 5 10 15
.
LN L4
ALLE (2) INFORMATION FOR SEQ ID NO:219:
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(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 &—irt acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

{xi} SEQUENCE DESCRIPTION: SEQ ID NO:219:
Phe Val Gly Arg Glu Leu Prc Pro Thr Pro Arg Thr val Ile Pro Trp
1 5 10 is
(2) INFORMATION FOR SEQ ID NO:220:
{i) SEQUENCE CHARACTERISTICS:
(R) LENGTH: 16 amino acids
(B} TYPE: amino acid
(D} TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NC;220:
Asp Pro Arg Ser Ala Leu Pro Rla Leu Pro Leu Thr Pro Leu Gln Thr
1 5 10 15
(2) INFORMATION FOR SEQ ID NO:221:
(1) SEQUENCE CHARACTERISTICS:
(R) LENGTH: 16 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

(1i) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:221:

B
ot Ser Pro His Asp Val Leu Pro Ala Leu Pro Asp Ser His Ser Lys Ser
Pesne 1 5 10 15

e

. .l:
L (2) INFORMATION FOR SEQ ID NO:222:

-

(i) SEQUENCE CHARACTERISTICS:
(&) LINGTH: 10 amino acids
(B) TYPE: amino acid
(D) TOPOLGGY: unknown

(ii) MOLECULE TYPE: peptide

(ix} FEATURE:
avee {A) NAME/KEY: Modified-site
“eees’ (B} LOCATION: 1

(D) OTHER INFORMATION: /note= "X represents an aliphatic
amino acid residue {Ala, Val, Leu, Ile or Pro)"
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{x1) SEQUENCE DESCRIPTION: SEQ ID NO:222:

Xaa Xaa Xaa Arg Pro Leu Pro Xaa leu Pro
1 5 10

(2] INFORMATION FOR SEQ ID NO:223:

(i) SEQUENCE CHARACTERISTICS!:
(A) LENGTH: 1C amino acids
{B) TYPE: amino acid
(D) TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

{ix)} FEATURE:
{A} NAME/KEY: Modified-site
(B} LOCATION: 1
(D) OTHER INFORMATION: /note= "X represents a basic amino
acid residue (Rrg or Lys)."

(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 2
(D) OTHER INFORMATION: /notes "X represents an aromatic
amino acid residue."
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:223:

Aaa Xaa Asp Xaa Pro Leu Pro Xaa Leu Pro
1 5 10

{2) INFORMATICN FOR SEQ ID NO:224:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids
(B} TYPE: amino acid
(D} TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:224:

Lys Trp Asp Ser Leu Leu Pro Ala Leu Pro Pro Ala Phe Thr Val 6lu

FRTTH 1 . 10 it
.l .!:
PRl {Z) INFORMATION FOR SEQ ID NO:225:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 anino acids
(B) TYPE: amine acid
{D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

SEQUENCE DESCRIPTION: SEQ ID NO;225:

Trp Asp Gln Val Leu Pro Glu Leu Pre Thr Ser Lys Gly Gln Ile
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INFORMATION FOR SEQ 1D NO:226:
(i} SEQUENCE CHARACTERISTICS:
(A) LENGTE: 16 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:226:
Arg Phe Asp Phe Pro Leu Pro Thr His Pro hAsn leu Gln Lys Ala His
5 10 15
INFORMATION FOR SEQ ID NO:227:
(i) SEQUENCE CHARACTERISTICS!:

{A) LENGTH: 1€ amino acids
{B) TYPE: amino acid
{D) TOPOLOGY: unknown

(i1) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTIGK: SEQ ID NG:227:
Arg Leu Asp Ser Pro Leu Pro Ala Leu Pro Pro Thr Val Met Glp asn
1 5 i0 15
INFORMATION FOR SEQ ID NO:228:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids
{(B) TYPE: amino acid
(D) TOPOLOGY: unknown

({i) MOLECULE TYPE: peptide

(x1) SEQUENCE DESCRIPTION: SEQ ID NO:228:
Arg Trp Gly Ala Pro Leu Pro Pro Leu Pro Glu Tyr Ser Trp Ser Thr
1 5 10 - 15
INFORMATION FOR SEQ ID NO:Z229:
(1) SEQUENCE CHARACTERISTICS:
(R) LENGTH: 16 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide
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{xi} SEQUENCE DESCRIPTION: SEQ ID NO:229:
Tyr Trp Asp Met Pro Leu Pro Arg Leu Pro Gly Glu Glu Pro Ser Leu
1 5 10 15
{2) INFORMATION FOR SEQ ID NO:230:
(1) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 16 amino acids
(B) TYPE: aminoc acid
{D) TOPOLOGY: unknown

(il) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:230:

Arg Phe Asp Tyr Asn Leu Pro Asp Val Pro Leu Ser Leu Gly Thr Ala
1 5 10 15

(2) INFORMATION FOR SEQ ID NO:231:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids
(B) TYPE: aminc acid
{D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi} SEQUENCE DESCRIPTION: SEQ ID NO:231:
Thr Lys Lys Pro Asn Ala. Pro Leu Pro Pro Leu Pro Ala Tyr Met Gly
1 5 10 15
{2) INFORMATION FOR SEQ ID NO:2332:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:232:

Lys Trp Asp Leu Asp Leu Pro Pro Glu Pro Met Ser Leu Gly Asn Tyr
1 5 10 i5

(2) INFORMATION FOR SEQ ID NO:233:

sean (i) SEQUENCE CHARACTERISTICS:
Taaee’ {A) LENGTH: 12 amino acids
{B) TYPE: amino acid
(D) TOPOLOGY: unknown
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{ii) MOLECULE TYPE: pentide

(ix) FEATURE:
(AR) NAME/KEY: Modified-site
(B) LOCATION: 2..3, 8..9, 11..12
(D} OTHER INFORMATION: /note= "where Xaa at position 9 represents
aliphatic amino acid residues (Ala, val, Leu, Ile, Pro) and Xaa represent
any amino acid; except that if Xaa at position B = Pro, Xaa at
position 89 = Leu, Xaa at position 11 = Pro, and ¥aa at position 12 = Pro,
then: where Xaa at position 2 = Phe, then Xaa at position 3 = is not His
or Arg; or where Xaa at position 2 = Ser, then Xaa at position 3 is not
Arg, )
His, Rla, Asn, Thr, Gly, val, Met, or Trp; or where Xaa at positicn 2 =
Cys,
then Xaa at position 3 is not Ser or Gly; or where Xaa at position 2
Arg,
then Xaa at position 3 is not Thr or Phe; or where Xaa at position 2 =
Ala,
then Xaa at position 3 is not Arg, Gln, Asn, Ser, or Leu; or where xaa at
position 2 = Gln, then Xaa at position 3 is not M; or where Xaa at

position

2 = Leu, then Xaa at position 3 is not Arg; or where Xaa at position 2 =
I1le,

then Xaa at position 3 is not Ala; or where Xaa at position 2 = Pro, then
Xaa

at position 3 is not Pro, Trp, or Arg; or where Xaa at position 2 = Gly,
then

Xaa at position 3 is not Ser or Arg; or where Xaa at position 2 = Thr,
then Xaa at position 3 is not Thr."

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:233:

Leu Xza Xaa Arg Pro Leu Pro Xaa Xaa Pro Xaa Xaa
5 10

(2) INFORMATION FOR SEQ ID NO:234:

{i) SEQUENCE CHARACTERISTICS:

o ae (A) LENGTH: 16 amino acids
- {B) TYPE: aminc acid
L {D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

v (xi) SEQUENCE DESCRIPTION: SEQ ID NO:234:

Tyr Tyr Gln Arg Pro Leu Pro Pro Leu Pro Leu Ser His Phe Glu Ser
1 5 10 15

(2) INFORMATION FOR SEQ ID NO:235:

Cat (1) SEQUENCE CHARACTERISTICS:
v (A} LENGTH: 16 amino acids
. (B} TYPE: amino acid

(D} TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:235:
Tyr Tyr Arg Lys Pro Leu Pro Asn Leu Pro Arg Gly Gln Thr Asp Asp
1 5 i0 15
(2) INFORMATION FOR SEQ ID NO:236:
{i) SEQUENCE CHARRACTERISTICS:
{R) LENGTH: 16 amino acids
{B) TYPE: amino acid
{D) TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:236;:
Tyr Phe Asp Lys Pro Leu Pro Glu Ser Pro Gly Ala Leu Met Ser Leu
1 5 10 15
(2) INFORMATICN FOR SEQ ID NO:237:
(i SEQUENCE CHEARACTERISTICS:
{A) LENGTH: 16 amino acids
{(B) TYPEZ: amino acid
(D) TOPOLGGY: unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO;237:

Tyr Phe Ser Arg Ala Leu Pro ¢ly Leu Pro Glu Arg Giln Glu Ala Hie
1 5 10 15

{2) INFORMATION FOR SEQ ID NO:238:

.
FE

i .

o el (i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 10 aminc acids

(B) TYPE: amino acid

PRAP {D) TOPOLOGY: unknown

e (i1} MOLECULE TYPE: peptide

- .o -

{ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 2
(D) OTHER INFORMATION: /note= "X represents an aromatic
amino acid residue.”

ot (ix) FEATURE:

. e {R) NRME/KEY: Modified-site

AL {B) LOCATION: 4

sore (D) OTHER INFORMATION: jnote= "X represents basic amino

acid residues (ARrg or Lys)."
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:238:

Tyr Xaa Xaa Xaa Pro Leu Pro Xaa Leu Pro
1 5 10

{2) INFORMATION FOR SEQ ID NO:239:
(i) SEQUENCE CHARACTERISTICS:
(R) LENGTH: 16 amino acids
(B) TYPE: amino acid
(D} TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NQ:239:

Ser Leu Trp Asp Pro Leu Pro Pro Ile Pro Gin Ser Lys Thr Ser val
1 5 10 15

(2) INFORMATION FOR SEQ ID NO:240:

(i) SEQUENCE CHARACTERISTICS:
(R) LENGTH: 16 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

(11} MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NQ:240:
Ser Tyr Tyr Asp Pro Leu Pro Lys Leu Pro Asp Pro Gly Asp Leu Gly
1 ] 10 15

{2) INFORMATION FOR SEQ ID NO:241:

(1) SEQUENCE CHARACTERISTICS:
(R) LENGTH:-16 aminc acids

se o, (B) TYPE: amino acid
. . (D) TOPOLOGY: unknown
ot ({i) MOLECULE TYPE: peptide
..lldl

.
-:‘-.E (xi) SEQUENCE DESCRIPTION: SEQ ID NO:241:

Lys Leu Tyr Tyr Pro Leu Pro Pro Val Pro Phe Lys Asp Thr Lys His

v oas 1 5 10 15
L ) -
ot
Jeee
0o’ 1 (2) INFORMATION FOR SEQ ID NO:242:

(i) SEQUENCE CHARACTERISTICS:
D {A) LENGTH: 16 amino acids
(B) TYPE: amino acid
(D} TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide
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{xi) SEQUENCE DESCRIPTION: SEQ ID NO:242:

Asp Pro Tyr Asp Ala Leu Pro Glu Thr Pro Ser Met Lys Rla Ser Gln
1 5 10 15

{2) INFORMATION FOR SEQ 1D HO:243:

(1) SEQUENCE CHARACTERISTICS:
{R) LENGTH: B amino acids
{B) TYPE: amino acic
{D) TOPOLOGY: unknown

(ii} MOLECULE TYPE: peptide

(ix) FEATURE:
(AR) NAME/KEY: Modified-site
(B) LOCATION: 1
(D} OTHER INFORMATION: /note= "X represents an aromatic
aminc acid."

(xij; SEQUENCE DESCRIPTION: SEQ ID NO:243:

Xaa Asp Pro Leu Pro Xaa. Leu Pro
1 5

(2] INFORMATION FOR SEQ ID NO:244:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 7 amino acids
(B) TYPE: aminoc acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide
(ix) FEATURE:
[R) NAME/KEY: Modified-site
(B} LOCATION: 1
(D) OTHER INFORMATION: /note= "X represents a basic
L aminoacid residue (Arg or Lys)."

{xi) SEQUENCE DESCRIETION: SEQ ID NO:244:

Xaa Pro Tyr Pro Pro Tyr Pro
1 ]

(2) INFORMATION FOR SEQ ID NO:245S:

LI}
{i) SEQUENCE CHARACTERISTICS:
LN (A} LENGTH: 7 amino acids
. (B) TYPE: amino acid
bt {D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(ix) FEATURE:

Peves” {A) NAME/KEY: Modified-site

(B} LOCATION: 7

(D) OTHER INFORMATION: /note= "X represents a basic amino
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acid (Arg or Lys),"
(x1) SEQUENCE DESCRIPTION: SEQ ID NQ:245:

Tyr Pro Pro Tyr Pro Pro Xa
1 5 :

(2) INFORMATION FOR SEQ ID NO:246:

(1) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 10 amino acids
(B) TYPE: amino acid
{D) TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

{ix) FEATURE:
(A) NAME/KEY: Modified-site
{B} LOCATION: 2
(D) OTHER INFORMATION: /note= "X represents an aromatic
amino acid residue.”

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:246:

Tyr Xaa Xaa Arg Pro Leu Pro Xaa Leu Pro
1 5 10

{2, INFORMATION FOR SEQ ID NO:247:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 12 amino acids
{B) TYPE: aminoc acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

{x1) SEQUENCE DESCRIPTION: SEQ ID NO:247:

Xaa Pro Pro Val Pro Pro Arg Pro Xaa Xaa Thr Leu

P 1 5 10
- .
:"‘E (2) INFORMATION FOR SEQ ID NO:248:
L]
s Sree (i) SEQUENCE CHARRCTERISTICS:
s . {A) LENGTH: 6 amino acids
RPERH (B) TYPE: amino acid
(LA {D} TOPOLOGY: unknown
* ad
(ii) MOLECULE TYPE: peptide
' e
]
R (ix) FEATURE:
et (A) NAME/KEY: Modified-site
e (B) LOCATION: 3
(D) OTHER INFORMATICN: /note= "X represents aliphatic
. e amino acid residues (Ala, Val, Leu, Ile or Pro)."
I‘l'.
cens ‘
Piewe” {xi) SEQUENCE DESCRIPTION: SEQ ID NO:248:
Pro Pro Xaa Pro Pro Arg
P
e “ee
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1 5
(2) INFORMATION FOR SEQ ID NO:249:
{i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: & amino acids
{B) TYPE: amino acid
{D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NQ:249:

Pro Pro Val Pro Pro Arg
1 5

(2) INFORMATION FOR SEQ ID NO:250:
(1} SEQUENCE CHARACTERISTICS:
(A) LENGTH: 12 amino acids
{B) TYPE: amino acid
(D) TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:250:

Pro Pro Gln Met Pro Leu Pro Glu Ile Pro Glm Gln
1 5 10

(Z) INFORMATION FOR SEQ ID NO:251:
(i) SEQUENCE CHARACTERISTICS:
(R) LENGTH: 12 amino acids
(B) TYPE: amino acid
{D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi)} SEQUENCE DESCRIPTION: SEQ ID NO:251:

Pro Pro Asp Asn Gly Pro Pro Pro Leu Pro Thr Ser
1 5 10

{2) INFORMATION FOR SEQ ID NQ:252:

(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 12 aminoc acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

. . .
b {xi) SEQUENCE DESCRIPTION: SEQ ID NO:252;
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Thr Ala Pro Lys Pro Met Pro Pro Arg Pro Pro Leu
1 5 10
(2) INFORMATION FOR SEQ ID NO:253:
(1) SEQUENCE CHARACTERISTICS:
() LENGTH: 12 amino acids
(B) TYPE: amino acid
(D} TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:253:

Ser Arg Ala Arg Asn Leu Pro Leu Pro Pro Pro Pro
1 5 10

{2) INFORMATION FOR SEQ ID NO:254:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 12 amino aclds
(B} TYPE: amino acid
{D) TOPOLOGY: unknown

(1i) MOLECULE TYPE: peptide

(1) SEQUENCE DESCRIPTION: SEQ ID NO:254:

Thr Val Thr Brg Gly Val Pro Pro Pro Pro Thr Val
1 5 10

(2) INFORMATION FOR SEQ ID NO:255:
{i) SEQUENCE CHARACTERISTICS:
{(A) LENGTH: 12 amino acids
{B) TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:255:
H Arg Pro Pro Arg Pre Leu Pro Val Ala Pro Gly Ser
. -: 1 5 10
* (2) INFORMATION FOR SEQ ID NO:256:
(i) SEQUENCE CHARACTERISTICS:
(B) LENGTH: 12 amino acids

(B) TYPE: amino acid
(D) TOPOLOGY: unkpown

(ii) MOLECULE TYPE: peptide

(xi} SEQUENCE DESCRIPTION: SEQ ID KOQ:256;:
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Val Arg Lys Gln Met iev Pro Pro Pro Pro Cys Pro
1 5 10

(2) INFORMATION FOR SEQ ID NO:257:
{i} SEQUENCE CHARACTERISTICS:
(A) LENGTH: 11 amino acids
{B) TYPE: aminoc acid
(D) TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:257:

Gly Gly Ales Pro Pro Val Pro Ser Arg Pro Gly
1 5 10

(2) INFORMATION FOR SEQ ID NC:258:
(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 11 amino acids
{B}) TYPE: amino acid =
{D) TOPOLOGY: unknown

(ii) MCLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:258:

Gly Pro Pro Pro Gln Val Pro Ser Arg Pru Asn
1 5 10

(2) INFORMATION FOR SEQ ID NO:259:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 11 amino acids
(B} TYPE: amino acid
(D} TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

TR
LR
. H
L
ae - (xi) SEQUENCE DESCRIPTION: SEQ ID NO:25%:
* anea
LI Arg Ala Pro Prc Gly Val Pro Ser Arg Ser Gly
- ae 1 5 10
PR
e (2) INFORMATION FOR SEQ ID NO:260:

. (i) SEQUENCE CHARACTERISTICS:
N (R) LENGTH: 11 amino acids
(B) TYPE: amino acjd
(D) TOPOLOGY: unknown

{ii} MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:260Q;

=173~




Pro Leu Pro Pro Pro Pro Pro Pro Arg Gly Gly
1 s 10

(2) INFORMATION FOR SEQ ID NO:261:
(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 11 aminoc acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:261:

Ala Pro Pro Pro Pre Pro Val Pro Arg Gly Arg
i 5 10

(2) INFORMATION FOR SEQ ID NO:262:
{1) SEQUENCE CHARACTERISTICS:
(Aj) LENGTH: 11 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi} SEQUENCE DESCRIPTION: SEQ ID NO:262:

Ala Val Pro Pro Pro Val Pro Pro Pro Pro Ser
5 10

{2) INFORMATION FOR SEQ ID NO:263:
(1)} SEQUENCE CERRACTERISTICS:
(A) LENGTH: 11 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:263:

Gln Pro Ala Pro Ala Leu Pro Pro Lys Pro Pro
1 5 10

(2) INFORMATION FOR SEQ ID NO:264:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 11 aminc acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

.
e (xi) SEQUENCE DESCRIPTION: SEQ ID NO:264:
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(2)

(2

Gly Gly Pro Pro Pro Giy Pro Gly Arg Arg Gly
1 5 . 10

INFORMATION FOR SEQ ID NO:265:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 11 amino acids
(B) TYPE: amino acijd
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:265:

Thr Lys Ser Pro Pro Gln Pro Pro Arg Pro Rsp
1 5 10

INFORMATION FOR SEQ ID NQ:266:
(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 12 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:266;

Pro Val Lys Gln Pro Pro Pro Leu Ala Pro 6in Ser
1 5 10

INFORMATION FOR SEQ ID NO:267:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 12 amino acids
(B) TYPE: amino acig
{D} TOPQLOGY: unknown

(ii) MOLECULE TYPE: peptide

(x1) SEQUENCE DESCRIPTION: SEQ ID NO:#267:

Arg Rla Pro Thr Met Pro Pro Pro Leu Pro Pro Val
1 5 10

INFORMATTON FOR SEQ ID NO:268:
(1) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 12 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:268:

-175-



Tyr Pre Pro Ala Tyr Fro Pro Pro Pro Val Pro Val
1 5 10

(2) INFORMATION FOR SEQ ID NO:269:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 12 aminoc acids
{B) TYPE: amino acid
(D) TOPOLOGY: unknown

(iiy MOLECULE TYPE: peptide

(x1}) SEQUENCE DESCRIPTION: SEQ ID NO:269:

Pro Gly Pro Gly Tyr Gly Pro Pre Pro Val Pro Pro
i 5 10

{2) INFORMATION FOR SEQ ID NO:270:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 12 amino acids
(B) TYPE: amino acid -
{D) TOPQLCGY: unknown

(1i) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID RO:270:

Ala Pro Pro Val Pro Ser Arg Pro Gly Ala Ser Pro
1 5 10

(2) INFORMATION FOR SEQ ID NO:271:
{1) SEQUENCE CHARACTERISTICS:
(&) LENGTH: 12 amino acids
(B} TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:271:

Pro Pro Gln Val Pro Ser Arg Pro asn Arg Asn Arg
s 5 10

(2

INFORMATION FOR SEQ ID NO:273:
(i} SEQUENCE CHARACTERISTICS:
(R) LENGTH: 12 amino acids
(B} TYPE: aminc acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:272:
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Leu Pro Pro Val Pro Prc Arg Leu Rsp Leu Leu Pro
1 ] 10

(2} INFORMATION FOR SEQ ID NO:273:
{i) SEQUENCE CHARARCTERISTICS:
(A) LENGTH: 10 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID KN0:273:

Gln Ala Pro Glu Leu Pra Thr Lys Thr Arg
1 5 ' 10

(2) INFORMATION FOR 'SEQ ID NO:274:
(1) SEQUENCE CHARACTERISTICS:
{A} LENGTH: 10 amino acids
{B} TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID N0f274:

Val Ser Pro Leu Leu Pro Arg Lys Glu Arg
1 5 ic

(2} INFORMATION FOR SEQ ID NO:275:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 10 amino acids
{B) TYPE: amino acid
{D) TOPOLOGY: unknown

(i) MOLECULE TYPE: peptide

(xi} SEQUENCE DESCRIPTION: SEQ ID NO:275:

.
.n : Glu Lys Fro Ala Leu Pro Arg Lys Arg Ala
e tet 1 L3 10

L8]

INFORMATION FOR SEQ ID NO:276:
"
: {i) SEQUENCE CHARKCTERISTICS:
Lo {R)}) LENGTH: 1l amino acids
. {B} TYPE: amino acid
{D} TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(%1} SEQUENCE DESCRIPTION: SEQ ID NO:276:

Pro Pro Pro Ala Leu Pro Pro Lys Lys Arg
1 5 10

(2) INFORMATION FOR SEQ ID NO:277:
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(A) LENGTH: 10 amino acids
(B} TYPE: amino acid
(D) TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:277:

Thr Pro Pro Ala Leu Pro Glu Lys Lys Arg
1 5 10

{2) INFORMATION FOR SEQ ID NO:278:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 10 amino acids
{B) TYPE:; amino acid
(D} TOPOLCGY: unknown

{ii) MOLECULE TYPE: peptide

(x1) SEQUENCE DESCRIPTION: SEQ ID NO:278:

Llys Pro Pro Pro Leu Pro Glu Lys Lys Asn
1 5 10

INFORMATION FOR SEQ ID NO:279:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 10 amino acids
(B) TYPE: aminc acid
(D) TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

(xi} SEQUENCE DESCRIPTION: SEQ ID N0:279:

Pro Pro Pro ARla Leu Pro Pro Lys Gln Arg
1 5 10

INFORMATION FOR SEQ ID NO:280:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 12 amino acids
{B) TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: $EQ ID NO:2.30:

Pro Gln Arg Arg Pro Leu Pro Cys Thr Pro Gly Asp
1 5 10

(2) INFORMATION FOR SEQ ID NO:281:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 12 amino acids
{B) TYPE: amino acid

{0} TOPOLOGY: unknown
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(ii) MOLECULE TYPE: peotide

{x1) SEQUENCE DESCRIPTICN: SEQ ID NO:281:

Trp Leu Pro Arg Pro Ile Pro Lys val Pro val Ser
1 S 10

(2) INFORMATION FOR SEQ ID NO:287:

(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 7 amino acids
(B) TYPE: amino acid
{D} TOPOLOGY: unknown

(ii} MOLECULE TYPE: peptide
(ix) FEATURE:
{AR) NAME/XEY: Modified-site
(B) LOCATION: 4
(D} OTHER INFORMATION: /note= "X represents aliphatic
amino acid residues {Ala, val, Leu, Iie or Praj." .

(i) SEQUENCE DESCRIPTION: SEQ ID NO:282:

Pro Pro Pro Xaa Pro Pro Arg
1 5

(2) INFORMATION FOR SEQ ID NO:283:
(1) SEQUENCE CHARACTERISTICS;
(A) LENGTH: 11 amino acids
{B) TYPE: amino acid
(D) TOPOLOGY: unknown

(11) MOLECULE TYPE: peptide

(%i) SEQUENCE DESCRIPTION: SEQ ID NO:283:

Leu Gin Ala Pro Glu Leu Pro Thr Lys Thr Arg
1 5 10

(2} INFORMATION FOR SEQ ID NO:284:

(1) SEQUENCE CHARACTERISTICS:
N H (A} LENGTH: 11 amino acids
R {B) TYPE: amino acid
; (D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:284:

Ala Val Ser Pro Leu Leu Pro Arg Lys Glu Arg
1 5 10

(2} INFORMATION FOR SEQ ID NO:285%:
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(1) SEQUENCE CHARACTERISTICS:
{A) LENGTE: 11 amino acids
{B}) TYPE: amino acid
{D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(x1} SEQUENCE DESCRIPTICN: SEQ ID NO:285:

. Lys Thr Ala Pro Thr Pro Pro Lys Arg Ser Ser
1 5 10

{2) INFORMATION FOR SEQ ID NO:2B6:
{i) SEQUENCE CHARACTERISTICS:
(R) LENGTH: 11 amino acids
(B) TYPE: amino acid
{D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCF DESCRIPTION: SEQ ID NO:286:

Ala Ser Leu Pro Pro Val Pro Pro Arg Leu Asp
1 5 10

{2} INFORMATION FOR SEQ ID NO:287:
(1) SEQUENCE CHARACTERISTICS:
{A} LENGTH: 1l amine acids
{B) TYPE: amino acid
(D} TOPOLOGY: unknown
(ii) MOLECULE TYPE: peptide
(xi} SEQUENCE DESCRIPTION: SEQ ID NO:287:
. ": Gly Gly Ala Pro Pro Val Pro Ser Arg Pro Gly
. 1 5 10
‘l .l:
,e {2) INFORMATION FOR SEQ ID NO:288:
v sess
L]

. (1)} SEQUENCE CHARACTERISTICS:
‘e %at (A) LENGTH: 11 aminc acids
. (B) TYPE: amino acid
. (D} TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

(x1) SEQUENCE DESCRIPTION: SEQ ID NO:288:

T Gly Pro Pro Pro Gln Val Pro Ser Arg Pro Asn
T 1 5 10

(2) INFORMATION FOR SEQ ID NG:289:
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(1) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 11 amino acids
(B) TYPE: amino acid
(D) TOQPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

{xi} SEQUENCE DESCRIPTION: SEQ ID NO:289:

Arg Rla Pro Pro Gly Val Pro Ser Arg Ser Gly
1 5 10

INFORMATION FOR SEQ ID NO:290:

(i

SEQUENCE CHARACTERISTICS:
(A) LENGTH: 1l amino acids
(B) TYPE: amino acid
{D} TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

{x1) SEQUENCE DESCRIPTION: SEQ ID NO:2%0:

Pro val Pro Pro Pro Val Pro Pro Arg Arg Arg
1 5 10

INFORMATION FOR SEQ ID NO:291:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 11 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO;291:

Asp Ser Pro Pro Ala Ile Pro Pro Rrg Gln Pro
1 5 10

INFORMATION FOR SEQ ID NO3292:
(1) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 11 amino acids
(B} TYPE: amino acid
(B} TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ 1D NO:292:

Glu Ser Pro Pro Leu Leu Fro Pro Arg Glu Pro
1 5 10

) INFORMATION FOR SEQ ID NO:293:
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{2

(2)

(i) SEQUENCE CHARACTIRISTICS:
(ARY LENGTH: 11 amino acids
(B) TYPE: aminoc acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(x1) SEQUENCE DESCRIPTION: SEQ ID NO:293:

Ile Ala Gly Pro Pro Val Pro Pro Arg Gln Ser
1 5 10

INFORMATION FOR SEQ 1D N0:294;
(i) SEQUENCE CHARACTERISTICS :
(A) LENGTH: 11 amino acids
(B) TYPE: amino acid
{D) TOPCOLOGY: unknown

(ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:2%4:

Asn Leu Pro Glu Pro Ala Pro Pro Arg Pro Ser
10

INFORMATION FOR SEQ ID NO:295:
(1) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 11 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ 1D NO:295:

Pro Pro Gly Pro Ala Gly Pro Ile Arg Gln Ala
1 s 10

INFORMATION FOR SEQ ID NO:296:
{i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 15 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

(x1) SEQUENCE DESCRIPTION: SEQ ID NO:296:

Leu Leu Gln Ser Arg Pro Leu Pro His Ile Pro Ala Gly Ser Thr
1 5

10

(2) INFORMATION FOR SEQ ID NO:297:
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(i) SEQUENCE CHARACTERiISTICS:
(k) LENGTH: 16 amino acids
(B) TYPE: amino acid
(D) TOPCLOGY: unknown

{ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:297:

Gln Ile Gln Gln Lys Pro Ala Val Pro His Lys Pro Pro Leu Asn Asp
1 5 10 15

(2) INFORMATION FOR SEQ ID NO:29B:
{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 aminoc acids
{B) TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(x}l) SEQUENCE DESCRIPTION: SEQ ID NO:798:

Ser Ser Ala Ala Pro Pro Pro Pro Pro Arg Arg Ala Thr. Pro Glu
1 5 10 15

{<) INFORMATION FOR SEQ ID NO:299:
(i} SEQUENCE CHARACTERISTICS:
{A) LENGTH: 15 amino acids
{B) TYPE: aminoc acid
(D) TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:299:

Met Gly Pro Arg Arg Phe Leu Pro Pro Glu Pro Lys Gln Pro Trp
1 5 10 15

{2} INFORMATION FOR SEQ ID NO:300:
(L) SEQUENCE CHARACTERISTICS:
(R) LENGTH: 15 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi} SEQUENCE DESCRIPTION: SEQ ID NO:300:

Pro Pre Pro Ala Leu Pro Pro Pro Pro Arg Pro Val Ala Asp Lys
5 10 15
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(2) INFORMATION FOR SEQ IL N0:301:
(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 15 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknawn

{(ii) MOLECULE TYPE: peptide

(x1) SEQUENCE DESCRIPTION: SEQ ID NO:30%:

Gln Pro Pro Pro Arg Pro Leu Pro Pro Arg Pro Pro Ala Ala Gln
1 5 10 15

{2) INFORMATION FOR SEQ ID NO:302:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids

(B) TYPE: amino acid
{D) TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO;302:

Pro Asn Leu Arg Arg Gly Leu Pro Gln Val Pro Tyr Phe Ser Leu
1 5 10 15

(2) INFORMATION FOR SEQ ID NO:303:
(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 18 amino acids
{(B) TYPE: amino acid
(D) TOPOLOGY: unknown

(i1} MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:303:

Ala Leu Ala Gly Pro Pro Pro Pro Pro Pro Pro Pro His Pra His Ala
1 5 10 15

Arg Ile

(2) INFORMATION FOR SEQ ID NO:304:
(i) SEQUENCE CHARACTERISTICS:
{R) LENGTH: 15 amino acids
{B) TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

{x1) SEQUENCE DESCRIPTICN: SEQ ID NO:304¢
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Thr Phe Leu Glu Arg His Leu Pro Ser Val Pro Gly Leu Leu Arg
1 5 10 15

(2) INFORMATION FOR SEQ ID NO:305:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 18 amino acids
(B} TYPE: amino acid
(D) TOPOLOGY: unkhown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:305:

Asp Phe Gln Pro Pro Tyr Phe Pro Pro Pro Pro Tyr Gln Pro Ile Tyr
1 5 10 15

Pro Gln

{Z) INFORMATION FOR SEQ ID NO:306:
(1) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 15 aminc acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:306:

Cys Phe Cys His Arg Pro Leu Pro Val Pro Pro Gly Ser Leu Val
1 5 10 15

(z) INFORMATION FOR SEQ ID NO:307:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

- .

.t

l.llla

.

*e "t (x1) SEQUENCE DESCRIPTION: SEQ ID NQ:307:

e

[ Ala Pro Ala Pro Pro Pro Gly Pro Pro Arg Pro hla Ala Ala Ala

1 5 10 15

(2) INFORMATION FOR SEQ ID NO:308:

{1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
{B) TYPE: amino acid
(D) TOPOLOGY: unknown

I (ii) MOLECULE TYPE: peptide

-185-




(xi) SEQUENCE DESCRIPTION: SEQ ID NO:308:

Cys Arg Cys 6ly Arg Arg Leu Pro Pro Glu Pro Cys Ala Rla Ala
5 10 15

{2) INFORMATION FOR SEQ ID NO:309:
(1) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 15 amino acids
(B} TYPE: amino acid
(D) TOPOLOGY: unknown

{ii) MOLECULE TYPE: pept ide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:309:

Gly Glu Asp Arg Pro Pro Val Pro Pro Ala Pro Ala Pro Ala Ala
1 5 10 15

(2

INFORMATION FOR SEQ ID NO:JlOi
(1) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 15 aminec acids
{B) TYPE: amino acid
{D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

{x1) SEQUENCE DESCRIPTION: SEQ ID NO:310:

Pro Pro Pro Pro Pro Pro Pro Val Pro Ala Lys Leu Phe Gly Glu
1 5 10 ig

(2) INFORMATION FOR SEQ ID NO:311:
{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

({i) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:311:

Pro Gln Pro His Arg val Leu Pro Thr Ser Pro Ser Asp Ile Ala
1 5 10 15

(2) INFORMATION FOR SEQ ID NO:312:
(i) SEQUENCE CHARACTERISTICS:
(AR) LENGTH: 15 amino acids
(B} TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:312:

Ile Phe Leu Asn Arg Pro Leu Pro Val Leu Pro Asp Ser Ala Asp
1 T 5 10 15

(2) INFORMATION FOR SEQ ID NO:313:
(i) SEQUENCE CHARACTERISTICS:
(R) LENGTH: 16 amino acids
(B) TYPE: amino acid
{D) TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:313:
Gln Ala Ser Ser Leu Pro Pro Val Pro Pro Arg Leu Asp Leu Leu Pro
1 5 10 15
(2) INFORMATION FOR SEQ ID NO:314:
{1} SEQUENCE CHARACTERISTICS:
(A) LENGTH: 20 amino acids
{B) TYPE: amino acid
(D) TOPQLOGY: unknown

(it) MOLECULE TYPE: peptide

(x1) SEQUENCE DESCRIPTION: SEQ ID NG:314:

Pro Pro Thr Leu Arg Asp Leu Pro Pro Pro Pro Pro Pro Asp Arg Pro
1 5 10 15

Tyr Ser Val Gly
20

(2} INFORMATION FOR SEQ ID NO:315:
(i) SEQUENCE CHARACTERISTICS:
(&) LENGTH: 15 amino acids
{B) TYPE: amino acid
{D) TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:315:

cran Arg Pro Gln Arg Arg Pro leu Pro Cys Thr Pro Gly Asp Cys Pro
“ee' 2 1 5 10 15

(2) INFORMATION FOR SEQ ID NO:316:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
{(B) TYPE: amino acid
(D) TOPOLOGY: unknown
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(1i) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:316:

Ser Asp Gln Gly Arg Asn Leu Pro Gly Thr Pro Val Pro Ala Ser
1 S 10 15

{2} INFORMATION FOR SEQ ID NO:317:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 18 amino acids
(B} TYPE: amino acid
{D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: -SEQ ID NO:317:

Arg His Ser Arg Arg Gln Leu Pro Pro Val Pro Pro Lys Pro Arg Pro
1 5 10 15

Leun Leu

(2) INFORMATION FOR SEQ ID HO:318:
(1) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 15 amino acids
(B) TYPE: aminc acid
(D) TOPQLOGY: unknown

(ii) MOLECULE TYPE: peptide

{xi} SEQUENCE DESCRIPTION: SEQ ID NO:318:

Ser Asp Gln Gly Arg Asn Leu Pro Gly Thr Pro Val Pro Ala Ser
1 5 10 15

(2} INFORMATION FOR SEQ ID NO:319:

(i} SEQUENCE CHARACTERISTICS:

R (A} LENGTH: 15 amino acids
“w a {B) TYPE: amino acid .
P {D) TOPOLOGY: unknown
"o et (ii) MOLECULE TYPE: peptide
.
. (x1) SEQUENCE DESCRIPTION: SEQ ID N0:316:

Asn Asp Glu Tyr Val Pro Val Pro Pro Trp Lys ARla Asn Asn Lys
1 5 10 15

(2) INFORMATION FOR SEQ ID NO:320:

{i) SEQUENCE CHARACTERISTICS:
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(A} LENGTH: 1B amino acids
{B) TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:320:

Gln Thr Pro Thr Pro Pro Pro Pro Pro Pro Pro Pro Leu Pro Pro Gln
1 5 10 15

Phe Pro

(2) INFORMATION FOR SEQ ID NO:321:
(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 15 amine acids
(B) TYPE: amino acid
{D) TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

(x1} SEQUENCE DESCRIPTION: SEQ ID NO:321:

Asp Ser Gly Val Arg Pro Leu Pro Pro Leu Pro Asp Pro Gly Val
1 5 10 15

(2) INFORMATION FOR $EQ ID NO:322:
(i} SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

. : (x1) SEQUENCE DESCRIPTION: SEQ ID NO:323:
e o
‘e "at Asp Pro Gly Val Arg Pro Leu Pro Pro Val Pro Glu Glu Leu Pro
1 5 10 15

+ sams

(L (2) INFORMATION FOR SEQ ID NO:323:

. .

. (1) SEQUENCE CHARACTERISTICS:

- "

(A) LENGTH: 17 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:323:

Leu Asn Thr Gly Pro Pro Tyr Cys Asp Pro Asn Leu Pro Asn Ser Asn
1 5 10 15
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Gly

(2) INFORMATION FOR SEQ ID NO:324:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(B) TYPE: amino acid
{D}) TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:324:

Phe Pro Ile Leu Arg Tyr Leu Pro Asn Arg Pro Leu Gln Arg Phe
1 5 10 15

{2} INFORMATION FOR SEQ ID NO:32%5:
(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 15 aminoc acids
(B} TYPE: amino acid -
(D) TOPOLOGY; unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:325;

Ser Trp Arg Arg Arg Lys Leu Pro Pro Gly Pro Glu Gly Trp Pro
1 5 10 15

(2) INFORMATION FOR SEQ ID NO:326:
(1) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 15 aminoc acids
(B) TYPE: amino acid
{D) TOPOLOGY: unknown

(ii}) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:326:

Ser Ser Arg Arg Arg Lys Leu Pro Pro Gly Pro Thr Pro Leu Pro
1 5 10 15

(2) INFORMATION FOR SEQ ID NO:327:

. .
(1)} SEQUENCE CHARACTERISTICS:

PR (A) LENGTH: 15 amino acids

b (B) TYPE: amino acid

Bt {D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:327:
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Ser Cys Arg Arg Arg Lys Leu Pro Pro Gly Pro Thr Bro Leu Pro
1 5 10 15

{2) INFORMATION FOR SEQ ID NO:32B:
(1) SEQUENCE‘CHARACTERISTICS:
{A) LENGTH: 15 amino acids
{B) TYPE: amino acid
{D} TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

{x1) SEQUENCE DESCRIPTION: SEQ ID NQ:328:

Ser Ser Gly Arg Arg Lys Leu Pro Pro Gly Pro Thr Pro Leu Pro
5 10 15

(2) INFORMATION FOR SEQ ID NO:329:
(i) SEQUENCE CHARACTERISTICS:
(&) LENGTH: 15 amino acids
(B) TYPE: amino acid =
(D) TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

(xi}) SEQUENCE DESCRIPTION: SEQ ID NO:329:

His His Val Arg Arg Lys Leu Pro Pro Gly Pro Thr Pro Leu Pro
5 10 15

{2) INFORMATION FOR SEQ ID NO:330:
(i) SEQUENCE CHARACTERISTICS:
(R) LENGTH: 15 amino acids
(B) TYPZ: amino acid
(D) TOPOLOGY: unknown

(1i) MOLECULE TYPE: peptide

o (xi) SEQUENCE DESCRIPTION: SEQ ID NO:330:

S wees

KA Ala Lys Phe Pro Rrg Ser Leu Pro Phe Leu Pro Leu Val Gly Ser
« el 1 5 10 15
e s

- e {2) INFORMATION FOR SEQ ID NO:331:

(1) SEQUENCE CHARACTERISTICS:
‘.t (A) LENGTH: 17 amino acids
{B) TYPE: amino acid
(D) TOPOLOGY: unknown

{(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:33l:
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Asn Ala Arg Lys Pro Tyr Tyr Ser Leu Pro Ile Val Pro Gly Thr val
1 5 15

Leu

(2, INFORMATION FOR SEQ ID NOD:332:
(i) SEQUENCE CHARACTERISTICS:
{(A) LERGTH: 16 amino acids
{B) TYPE: amino acid
(D) TOPCLOGY: unknown

(ii) MOLECULE TYPE: peptide

(x1) SEQUENCE DESCRIPTION: SEQ ID NO:332:

Gln Ser Leu Ala Arg Pro Pro Pro Pro Pro Lys Arg Ile Arg

1 5 10

(2) INFORMATION FOR SEQ ID MNO:333:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

(x1) SEQUENCE DESCRIPTION: SEQ ID NO:333:

1
(2) INFORMATION FOR SEQ 1D NO:334:
(i) SEQUENCE CHARACTERISTICS:

(R} LENGTH: 15 amino acids
s, (B) TYPE: amino acid

st (D) TOPOLOGY: unknown
(2] »
Yo ful (ii) MOLECULE TYPE: peptide
eets
. s
AR
- (2]
et {»1) SEQUENCE DESCRIPTION: SEQ 1D NO:334:
Thr Asp Ser Arg Leu Pro Leu Val Pro Ser Lys Tyr Ser Met Thr
e 1 5 10 15
)
s"ee
ie, {2) INFORMATION FOR SEQ ID NO:335:
'
{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 17 amino acids
3ttt (B} TYPE: amino acid
:.:: (D) TOPOLOGY: unknown
rres {ii) MOLECULE TYPE: peptide
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:335:

Gly Leu Cys Gly Pro Ala Trp Trp ARla Pro Ser Leu Pro Arg Leu Pro
1 5 10 15

Arg

(2) INFORMATION FOR SEQ ID NO:336:
(i) SEQUENCE CHARACTERISTICS:
{(A) LENGTH: 17 amino acids
(B} TYPE: aminc acid
(D} TOPOLDGY: unknown

{ii) MOLECULE TYPE: peptide

(x1) SEQUENCE DESCRIPTION: SEQ ID NO:336:

Leu Cys Trp Cys Lys Met Pro Pro Pro Pro Pro Lys Pro Arg Tyr Ala
1 5 10 15

Pro

{2) INFORMATION FOR SEQ ID NO:337:

{i) SEQUENCE CHARACTERISTICS:
(R) LENGTH: 16 amino acids
{(B) TYPE: amino acid
{D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(x1) SEQUENCE DESCRIPTION: SEQ ID NO:2337:

Trp Leu Glu Arg Met Pro Pro Ile Pro Pro Ile Lys Asn Leu Glu Asp
1 ’ & 10 15

(2) INFORMATION FOR SEQ ID NO:338:

(1) SEQUENCE CHARACTERISTICS:
{R) LENGTH: 17 amino acids
{B) TYPE: amino acid
{D) TOPQLOGY: unknown

{il) MOLECULE TYPE: peptide

LN 1"
.

e

cuca

L

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:338:

. ee Pro Asp Val Glu Pro Gly Tyr Leu Arg Pro Leu Ile Pro Ala Ala Ala
Nt 1 5 10 15
Ttwy )

T Pro

o8 -
‘e vl -193-

.




(2) INFORMATION FOR SEQ ID NO:339:
(1) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 15 aminec acids
{B) TYPE: aminc acid
(D) TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:339:

Gln Glu Glu Leu Pro Pro Pro Pro Pro Gln Lys Lys Arg Gln Ile
1 5 10 15

(2) INFORMATION FOR SEQ ID NO:340:
(i) SEQUENCE CHARACTERISTICS:
(AR} LENGTH: 15 amino acids
(B} TYFE: aminoc acid
(D} TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide -~

(xi} SEQUENCE DESCRIPTION: SEQ 1D NO:340:

Val Ala Pro Ala Arg Pro Leu Pro Gly Ala Pro Pro Pro Ser Gln
1 5 10 15

(2) INFORMATION FOR SEQ ID NO:341:
{1) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 17 amino acids
{B) TYPE: amino acid
{D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:341:

" &

et

' ; Gly Rsp Met Asn Pro Gly Phe Gln Pro Pro Ile Thr Pro Asp Val Glu
. s 1 5 15
E’.lll Thr

v .

e tal

LI (2) INFORMATION FOR SEQ ID NO:342:

o s

(1) SEQUENCE CHARACTERISTICS:
{(R) LENGTH: 15 amino acids
{B) TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

“eene” (x1} SEQUENCE DESCRIPTION: SEQ ID NO:342:
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Ala Rrg Ser Ala Arg Arg Leu Pro Ser Trp Pro Pro Thr Leu Asp
1 5 10 15

(Z) INFORMATION FOR SEQ ID NO:343:

(2}

(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 15 amine acids
{B) TYPE: amino acid
(D) TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:343:

Leu Gly Gly Ala Pro Pro Val Pro Ser arg Pro Gly Ala Ser Pro
1 5 10 15

INFORMATION FOR SEQ ID NO:244:
{i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 16 amino acids
{B) TYPE: amino acid -
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(x1) SEQUENCE DESCRIPTION: SEQ ID NO:344:
Val Met Arg Pro Pro Pro Pro Prc Pro Pro Pro Lys Val Lys His Ala
5 10 i5
INFORMATION FOR SEQ ID NO:345:
(i) SEQUENCE CHARBCTERISTICS:
(A) LENGTH: 15 amino acids
{B} TYPE: amino acid
{D) TOPQLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:345:

Met Arg His Gly Arg Gly Leu Pro Ser Thr Pro Cys His Thr Ser
1 5 10 15

INFORMATION FOR SEQ ID NO:346:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide
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(x1i) SEQUENCE DESCRIPTION: SEQ ID NO:346:

His Leu Tyr Ser Pro Pro Pro Pro Pro Pro Pro Tyr Ser Gly Cys
1 3 10 is

(2) INFORMATION FOR SEQ ID NO:347:
{1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:347:

Pro Gln Pro Gln Pro Pro Ile Pro Pro Arg Pro Ala Ser Val Leu
1 5 10 15

{2) INFORMATION FOR SEQ ID NO:348:
(i) SEQUENCE CHARRCTERISTICS:
{A) LENGTH: 15 amino acids
{B) TYPE: amino acid
{D) TOPOLOGY: unknown

(1i) MOLECULE TYPE: peptide

{(xi) SEQUENCE DESCRIPTION: SEQ ID NO:348:

Pro Pro Pro Pro Pro Pro Pro Pro Pro Arg Ala Ser Ser Lys Arg
1 5 10 15

{2} INFORMATION FOR SEQ ID NO:345:
(1) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 15 amino acids
(B) TYPE: amine acid
(D} TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:349:

Leu Pro Ser Arg Glu Pro Pro Pro Pro Gln Lys Pro Pro Pro Asn
1 g 10 15

(2) INFORMATION FOR SEQ ID NO:350:
(i) SEQUENCE CHARAGCTERISTICS:
(A} LENGTH: 16 amino acids
(B) TYPE: aminoc acid
(D} TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:350:
Lys Ser Glu Asp Glu Pro Pro Ala Leu Pro Pro Lys Ile Gly Thr Pro
1 5 10 15
(2) INFORMATION FOR SEQ ID N0Q:351:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:351:

Arg Arg His Ser Pro Pro His Pro Pro Arg Pro Ser Ser Leu Glu
1 5 10 15

(2) INFORMATION FOR SEQ ID NO:352:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
{(B) TYPE: aminc acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIFTION: SEQ ID NO:352:

Val Met Thr Ala Pro Pro Pro Pro Pro Pro Pro Val Tyr Glu Pro
1 5 10 15

(Z) INFORMATION FOR SEQ ID NO:353:
(1) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 15 amino acids
{B) TYPE: amino acid
{D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:353:

Lys Glu Gly Glu Arg Ala Leu Prc S8er Ile Pro Lys Leu Ala Asn
o)

1 E 1 15
P (2) INFORMATION FOR SEQ ID NO:354:
O .
asss (i) SEQUENCE CHARACTERISTICS:

e e (&) LENGTH: 15 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

(il) MOLECULE TYPE: peptide
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(2)

(2)

(2

(2)

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:354:

Asp Gln Arg Arg Pro Pro Pro Pro Pro Pro Pro Val Ser Pro Leu
1 5 10 15

INFORMATION FOR SEQ ID NO:355:

(1) SEQUENCE CHARACTERISTICS:
(R) LENGTH: 15 aminc acids
{B) TYPE: amino acid
{D) TOPCLOGY: unknown

{ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:2355:

Val Cys Arg Pro Arg Pro Leu Pro Pro Leu Pro Pro Thr Ala Met
1 S 15

INFORMATION FOR SEQ ID NO:356:
(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 15 amino acids
{B) TYPE: amino acid
(D} TOPQLOGY: unknown

(ii) MOLECULE TYPE: peptide

{xiy SEQUENCE DESCRIPTION: SEQ ID NO:356:

Pro Pro Leu Ile Pro Pro Pro Pro Pro leu Pro Pro Gly Leu Gly
1 5 1e 15

INFORMATION FOR SEQ ID NO:357:
(1) SEQUENCE CHARACTERISTICS:
(R) LENGTH: 20 amino acids
(B) TYPE:; amino acid
(D} TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:357:

Cys Pro Val Ser Pro Pro Pro Pro Pro Pro Pro Pro Prc Pro Thr Pro
1 5 10 15

Val Pro Pro Ser
20

INFORMATION FOR SEQ ID NO:358:
(i) SEQUENCE CHARARCTERISTICS:
(A) LENGTH: 20 amino acids . -

(B) TYPE: amino acid
{D) TOPOLOGY: unknown
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{ii) MOLECULE TYPE: peptide

{x1) SEQUENCE DESCRIPTION: SEQ ID NO:358:

Pro Ser Asp Gly Pro Pro Pro Pro Pro Pro Pro Pro Pro Pro Leu Pro
1 5 10 15

Asn Vval Leu Ala
20

(2) INFORMATION FOR SEQ ID NO:359:
(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 20 amino acids
(B) TYPE: amino acid
{D) TOPOLOGY: unknown

(iit) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ 1D NO:3549:

Asn Ser Gly Gly Pro Pro Pro Pro Pro Pro Pro Pro Pro Pro Pro Pro
1 - 10 15

Gly Leu Ala Pro
20

(2) INFORMATION FOR SEQ ID NO:360:
{i) SEQUENCE CHARACTERISTICS:
{A} LENGTH: 17 amino acids
(B} TYPE: amino acid
(D} TOPOLOGY: unknown

{1i) MOLECULE TYPE: peptide

{x1i) SEQUfNCE DESCRIPTION;: SEQ ID NO:360:

[
. - Gly Trp Leu Leu Pro Pro Pro Pro Pro Pro Pro Leu Pro Phe Gln Ser
ve e

e 1 5 ic 15
T Ser

.

"

o

(2) INFORMATION FOR SEQ ID NO:361:

{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 1€ amino acids
(By TYPE: amino acid
(D) TOPOLOGY: unknown

E (ii) MOLECULE TYPE: peptide

eres’ (xi) SEQUENCE DESCRIPTION: SEQ ID NO:36l:
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Leu Met Thr Glu Ala Pro Pro Ala val Pro Pro Lys Glu Pro Ser Gly
1 5 10 15
(2) INFORMATION FOR SEQ ID RO:362:
(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 17 aminc acids
(B) TYPE: amino acid
(D} TOPOLOGY: unknown.

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:362:

Ser Glu Pro Pro Pro Arg Tyr Glu Pro Pro Val Glu Pro Val Asn Gly
1 5 10 15

Ile

{2) INFORMATION FOR SEQ ID NO:363;
(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 15 amino acids
{B) TYPE: amino acid
{D) TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:363:

Asp Arg Ser Ser Arg Pro Leu Pro Pro Leu Pro Ile Ser Glu Asp
1 5 10 15

(Z) INFORMATIOM FOR SEQ ID NO:364:
(1) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 15 amino acids
(By TYPE: amino acid
(D} TOPCGLOGY: unknown

(ii) MOLECULE TYPE: peptide

e
Teees

:

s (xi) SEQUENCE DESCRIPTION: SEQ ID NO:364:

. .

o "ar Ile Pro Pro Arg Val Pro Ile Pro Pro Arg Pro Ala Lys Pro Asp

1 5 10 15

L. {2} INFORMATION FOR SEQ ID NO:365:

len
RIEH {i} SEQUENCE CHARACTERISTICS:

b (A} LENGTH: 16 amino acids

(B) TYPE: amino acid

. {D) TOPOLOGY: unknown
ST

.t {il) MOLECULE TYPE: peptide

.
aess
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:365:
Met Phe Pro Arg Leu Asn Pro Ile Leu Pro Pro Lys Ala Pro Ala val
1 5 10 15
{2) INFORMATION FOR SEQ ID NO:366:
{i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 15 amino acids
(B) TYPE: amino acid
{D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:366:

Ala Bla Pro Pro Arg Leu Leu Pro Pro Leu Pro Thr Cys Tyr Gly
1 5 - 10 15

(2) INFORMATION FOR SEQ ID NO:367:
(1) SEQUENCE CHARACTERISTICS:
(&) LENGTH: 1% amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:367:

Gly Gly Gly Phe Pro Pro Leu Pro Pro Pro Pro Pro Gln Leu Pro
1 5 10 15

{2) INFORMATION FOR SEQ ID NO:368:
{i) SEQUENCE CHARACTERISTICS:
(R} LENGTH: 20 aminc acids
{B) TYPE: amino acid
(D} TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ 1D NOD:368:

Leu Pro His Pro Pro Pro Pro Pro Pro Pro Pro Pro Pro Pro Pro Pro

1 5 10 15
Gln His Leu Ala
20
. . (2) INFORMATION FOR SEQ ID NO:369:
"%

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(B} TYPE: amino acid
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{D} TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(x1) SEQUENCE DESCRIPTION: SEQ ID NO:369:

Ser Ala Pro Gln Arg Pro Met Pro Pro Asn Arg Pro Ser Pro Pro
1 5 10 15

(2) INFORMATION FOR SEQ ID NO:370:
{1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 17 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

(il) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:1370;

Gly Ser Ser Trp Pro Gly Tyr Val Arg Pro Leu Pro Pro Ala Ala Ile
1 5 10 15

Glu

(2) INFORMATION FOR SEQ ID NO:371:
(i) SEQUENCE CHARACUTERISTICS:
(A) LENGTH: 18 amino acids
{B) TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ 1D NO:371:

His Pro His Ala Pro Pro Pro Pro Pro Pro Pro Pro Pro Pro His Leu
5

e, 10 15
. M

“ .

LR His Ala

.

* seen

se e (2) INFCRMATION FOR SEQ ID NO:372:

- ..

PR {1) SEQUENCE CHARACTERISTICS:

. as (A) LENGTH: 15 amineo acids

{(B) TYPE: amino acid
(D)} TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

"etee® (xi) SEQUENCE DESCRIPTION: SEQ ID NO:372:

vess' Gly Ala Ser Pro Pro Pro Pro Pro Pro Rla Lys Gly His Pro Gly
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1 5 10 is
{Z) INFORMATION FOR SEQ ID NO:373:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(By TYPE: amino acid
(D} TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(x1) SEQUENCE DESCRIPTION: SEQ ID NO:373:

Pro Gln Gln Gln Pro Pro Pro Pro Pro Gln Pro Pro GIn Pro Ala
1 5 15

(2} INFORMATION FOR SEQ ID NO:374:
{1} SEQUENCE CHARACTERISTICS:
{A} LENGTH: 17 amino acids
(B} TYPE: amino acid
(D) TOPCLOGY: unknown -

{ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:374:

Gly Pro Ala Leu Pro Pro Pro Pro Pro Pro Pro Leu Pro Ala Ala Pro
1 5 10 15

(2) INFORMATION FOR SEQ ID NO:375:

{i) SEQUENCE CHRRACTERISTICS:
(A) LENGTH: 17 amino acids
(B} TYPE: amino acid
{D) TOPOLCGY: unknown

(ii) MOLECULE TYPE: peptide

b ww

HAP

-

.0 *

H (xi) SEQUENCE DESCRIPTION: SEQ ID NO:375:

e et His Ser Met Thr Pro Ser Tyr Glu Ser Pro Ser Pro Pro Ala Phe Gly
LI 1 5 10 15

Lys

(2) INFORMATION FOR SEQ ID NO:2376:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 23 amino acids

O, (B) TYPE: amino acid
. .. (D) TOPOLOGY: unknown

.
sene (1i} MOLECULE TYPE: peptide
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(x1) SEQUENCE DESCRIPTION: SEQ ID NO:376:

Arg Asp Pro Gly Pro Pro Pro Pro Pro Pro Pro Pro Pre Pre Pro Pro
1 5 10 15

Fro Pro Pro Gly Leu Ser Pro
20

{2) INFORMATION FOR SEQ ID NO:377:
{1) SEQUENCE CEARACTERISTICS:
(A} LENGTH: 15 amino acids
{B) TYPE: amino acid
(D) TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ_ID NO:377:

Gln Glu Leu Tyr Pro Pro Pro Pro Pro Arg Pro Ser Tyr Pro Glu
1 5 10 15

(2) INFORMATION FOR SEQ ID NO:37B:
(1) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 15 amino acids
{B) TYPE: amino acid
{D) TOPOLOGY: unknown

(i) MOLECULE TYPE: peptide

(x1) SEQUENCE DESCRIPTION: SEQ ID NO:378:

Gly Leu Ser Cys Arg Ala Leu Pro Gly Glu Pro Arg Pro Leu His
1 5 10 15

(2) INFORMATION FOR SEQ ID NO:379:

H (i) SEQUENCE CHARACTERISTICS:
i {A) LENGTH: 15 amino acids

- {B} TYPE: amino acid

(D) TOPOLOGY: unknown

e (ii) MOLECULE TYPE: peptide

(xi} SEQUENCE DESCRIPTION: SEQ ID NO:379:

Thr Glu Phe Lys Arg Gly Leu Pro Leu Phe Pro Leu Val Lys Pro
1 5 10 15

INFORMATION FOR SEQ ID NO:380:
(i) SEQUENCE CHEARACTERISTICS:

(A) LENGTH: 17 amino acids
(B) TYPE: amino acid
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(D} TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:380:

Glu Ile Ala Thr Pro Pro Pro Pro Pro Pro Pro Lys Lys Glu Thr Lys
1 5 10 15

Pro

INFORMATION FOR SEQ ID NO:381:
(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 15 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(x1) SEQUENCE DESCRIPTION: SEQ ID NO:381:

Ser Pro Ala Ala Pro Pro Pro Pro Pro Pro Pro Gly Rla Pro Gly
1 5 10 15

INFORMATION FOR SEQ ID NO:382:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
{B} TYPE: amino acid
(D) TOPOLOGY: unknown

{il) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:382:

Pro Glu Pro Gln Pro Pro Pre Pro Pro Pro Pro His Gln Pro Leu
1 5 10 15

INFORMATION FOR SEQ ID NO:383:
{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 17 amino acids
(B} TYPE: amino acid
(D) TOPOLOGY: unknown .

{(ii) MOLECULE TYPE: peptide

(1) SEQUENCE DESCRIPTION: SEQ ID NO:383:

Gln His Gln Gln Pro Thr Tyr Trp Tyr Pro Prc Proe Pro Pro Arg His
1 5 10 15
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(2) INFORMATION FOR SEQ ID NO;384:
(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 16 amino acids
{B) TYPE: amino acid
{D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

{x1) SEQUENCE DESCRIPTION: SEQ ID NO:384:
Pro Arg Leu Pro Pro Pro Pro Pro Pro Pro Leu Lys Asp Glu Pro Gln
1 5 10 15
(2) INFORMATION FOR SEQ ID NC:385:
{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 aminoc acids
(B) TYPE: amino acid
(D} TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:385:

Ala Leu Ala Leu Pro Pro Pro Pro Pro lLeu Pro lLeu Pro Leu Pro
1 5 10 15

{2} INFORMATION FOR SEQ ID NO:386&:
(i} SEQUENCE CHARACTERISTICS:
(A} LENGTH: 16 amino acids
{B) TYPE: amino acid
(D) TOPOLOGY: unknawn

{ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:386:

Lys Asp Lys Ser Arg Pro Pro Arg Pro Pro Pro Lys Pro Leu His Leu
1 5 10 is
e s
« en {2) INFORMATION FOR SEQ 1D NO:387:
.
. (i) SEQUENCE CHARACTERISTICS:
{h) LENGTH: 15 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:387:

Val Asp Gln Gln Arg Pro Asn Ile Pro Aksn Arg Trp Phe Ser Asp
1 5 10 15

(2) INFORMATION FOR SEQ ID NO:3BB:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
{B) TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

{xi} SEQUENCE DESCRIPTION: SEQ ID NO:388:

Glu Gln Lys Leu Arg Pro Asn Ile Pro Asn Arg Trp Gln Ser Cys
1 5 i0 15

{2) INFORMATION FOR SEQ ID NO:389:
{i) SEQUENCE CHARACTERISTICS:
{A}) LENGTH: 16 amino acids
{B) TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(x1) SEQUENCE DESCRIPTION: SEQ ID NO:389:
Leu Asp Ala Gln Arg Pro Arg Pro Pro Gln Lys Proe His His Glu Asp
1 5 10 15
(2} INFORMATION FOR SEQ ID NO:390:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(B) TYPE: amino acid

(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

.t
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:390:
AN
I Val Pro Lys Asp Arg Pro Leu Pro Pro Ala Pro Leu Ser Pro Ala
- 1 5 10 15
.
P {2) INFORMATION FOR SEQ ID NO:391:

(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 17 amino acids
{B) TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide -
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:391:

Gly Glu Leu Ser Pro Ser Phe Leu Asn Pro Pro ley Pro Pro Ser Thr
5 1c 15

ASp

(2) INFORMATION FOR SEQ ID NO:392:
(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 16 amino acids
{B} TYPE: amino acid
{D) TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

(x1) SEQUENCE DESCRIPTION: SEQ ID NO:392:
Asp Leu Thr Gly Gln Val Pro Thr Pro Pro Val Lys Gla Val Lys Leu
1 5 10 15
(2) INFORMATION FOR SEQ ID NO:3093:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(B) TYPE: amino acid
(D) TCPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:393:

Leu Asp Thr Val Pro Phe Pro Pro Pro Arg Pro Ser Ala Glu Leu
1 5 10 15

(2) INFORMATION FOR SEQ ID NO:394:
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 15 amino acids
{B) TYPE: amino acid

oLt (D) TCPOLOGY: unknown
HEM
:H_E (ii) MOLECULE TYPE: peptide
."l.l
o .
-
e (xi) SEQUENCE DESCRIPTION: SEQ ID NO:39%4:
«
Ala Rla Glu Leu Arg Ser Leu Pro Gly Leu Pro Pro Ala Thr Ala
1 L3 10 15
. e
Bt
e (2) INFORMATION FOR SEQ ID NO:395:
.
-

(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 15 amino acids
{B) TYPE: amino acid

(D) TOPOLOGY: unknown
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(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:395:

Glu Leu Ala Pro Arg Pro Arg Pro Pro Gly Arg Pro Ile Ser Ser
1 5 10 15

(2) INFORMATION FOR SEQ ID ND:396:
(1) SEQUENCE CHARRCTERISTICS:
(&) LENGTH: 15 amino acids
(B} TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:39%6:

Ser Tle Sser Pro Arg Pro Arg Pro Pro Gly Arg Pro Val Ser Gly
1 5 10 18

{2} INFORMATION FOR SEQ ID NO:397:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(B} TYPE: amino acid
(D} TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:397:

Tyr Gly Pro Ile Arg Pro Leu Pro Gln Thr Pro His Leu Glu Glu
1 5 10 15

{2) INFORMATION FOR SEQ ID NO:3%8:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 17 amine acids
(B) TYPE: amino agid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:398:

Leu Gly Lys His Pro Asn Phe Gln Lys Pro Lfs Pro Pro Lys Gly Lys
1 5 io0 15

Gln

(2) INFORMATION FOR SEQ ID NO;399:
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(1) SEQUENCE CHARACTERISTICS:
{(A) LENGTH: 17 amino acids
{B} TYPE: aminoc acig
(D) TOPCLOGY: unknown

{ii) MOLECULE TYPE: peptide

(x1) SEQUENCE DESCRIPTION: SEQ IP NO:399:

. Leu Gl§ Lys His Pro Asn Phe Glu Lys Pro Lys Pro Pro Lys Gly Lys
1 5 - 10 15

Gln

(2) INFORMATION FOR SEQ ID NO:400:

THIS SPACE IS INTENTIONALLY LEFT BLANK

(2) INFORMATION FOR SEQ ID NO:401{

THIS SPACE IS5 INTENTIONALLY LEFT BLAKK

{2) INFORMATION FOR SEQ ID NO:402:
(i) SEQUENCE CHRRACTERISTICS:
(A) LENGTH: 14 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi} SEQUENCE DESCRIPTION: SEQ ID NO:402:

Ser Lys Pro Gln 'Pro Ala Val Pro Pro Arg Ser Ala Asp Leu
1 5 10

{2) INFORMATION FOR SEQ ID NO:403:

s ws (i) SEQUENCE CHARACTERISTICS:
A (A} LENGTH: 15 amino acids
L (B) TYPE: amino acid
v e (D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(x1) SEQUENCE DESCRIPTICN; SEQ ID NO:403:

Val Ser Asp Lys Arg Cys Leu Pro Cys His Pro Glu Cys Gln Pro
1 5 10 15

{?) INFORMATION FOR SEQ ID NO:404:

A (i) SEQUENCE CHARACTERISTICS:
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(R} LENGTH: 15 amino acids
(B} TYPE: amino acid
(D) TOFOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NC:404:

Lew Arg Leu Pro Pro Pro Leu Pro Pro Arg Pro Arg Gln Pro Leu
1 . 10 15

INFORMATION FOR SEQ ID NO:405:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(B) TYPE: amino acid
(D} TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:405:

Pro Pro Ala Lys Pro Pro Pro Pro Pro Gln Pro Leu Pro Ser Pro
1 5 10 15

INFORMATION FCR SEQ ID NO:4Q06:
{1} SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amina acids
(B) TYPE: aminec acid
(D) TQPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:406&:

Asn Gln Leu Leu Lys Leu Pro Val Leu Pro Pro Lys Leu Thr Leu Phe

1 5 10 15

INFORMATION FOR SEQ ID NO:407:

(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 15 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi} SEQUENCE DESCRIPTION: SEQ ID NO:407:

Ser Asn Leu Pro Leu Pro Leu Pro Pro Lys Lys Thr Arg Ile Ile
1 5 io 15

{2) INFORMATION FOR SEQ ID NO:408:
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(1) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 19 amino acids
{B) TYPE: aminoc acid
{D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:408:

Ala Arg Ala Ala Prc Pro Pro Pro Pro Pro Pro Pro Pro Pro Pro Gly
1 5 10 15

Ala Asp Arg

{2)- INFORMATION FOR SEQ ID NQ:409:
(i) SEQUENCE CHARACTERISTICS:
{(A) LENGTH: 18 amino acids
{B) TYPE: aminc acid
(D) TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIFTION: SEQ ID NO:409:

Glu Pro Ser Asp Pro Pro Pro Pro Fro Pro Pro Pro Pro Leu Pro Leu
5 10 1z

Ala Ala

{Z2) INFORMATION FOR SEQ ID NO:410:

(1) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 15 amino acids
(B} TYPE: amino acid
{D} TOPOLOGY: unknown

.

'.. : (ii) MOLECULE TYPE: peptide

o el

Canne

H

et (xi) SEQUENCE DESCRIPTION: SEQ ID NO:410:

o e

e Cee Prc Arg Pro Pro Arg Pro Leu Pro Val Rla Pro Gly Ser Ser Lys
I3 5 10 15

o, (2) INFORMATION FOR SEQ ID NO:411:

T

PRl (i) SEQUENCE CHARACTERISTICS:

et (R) LENGTH: 16 aminoc acids

(B) TYPE: amino acigd
(D) TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide
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{xi) SEQUENCE DESCRIPTION: SEQ ID NO:411:
Pro Arg Gly Pro Arg Pro Leu Pro Pro Ala Arg Pro Arg Asp Gly Pro
1 5 10 15
{2) INFORMATION FOR SEQ ID NO:412:
{i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 16 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:412:
Glu Gln Glu Val Ala Pro Pro Rla Leu Pro Pro Lys Pro Pro Lys Thr
1 5 10 15
(2) INFORMATION FOR SEQ ID NO:413:
(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 17 amino acids
(By TYPE: amino acid
(D} TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(x1) SEQUENCE DESCRIPTION: SEQ ID NO:413:

Gln Pro Glu Gln Pro Pro Pro Pro Pro Pro Pro Pro Pro Ala Gln Gln
1 5 10 15

(2)

{2)

Pro

INFORMATION FOR SEQ ID NO:414:

{1) SEQUENCE CHARACTERISTICS:
{A} LENGTH: 15 amino acids
(B) TYPE: aminc acid
(D) TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NOQ:414:

5

Leu Gly Pro Pro Pro Pro Leu Pro Pro Arg Ala Thr Pro Ser Arg
1 10

INFORMATION FOR SEQ ID NOQ:415:

(i) SEQUENCE CHARACTERISTICS:

{A) LENGTH: 15 amino avids

{B) TYPE: amine acid
{D) TOPOLOGY: unknown
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(ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:41i5:

Tyr His Pro Gln Pro Pro Pro Pro Pro Pro Pro Met Met Pro val
1 5 . 10 15

(2) INFORMATION FOR SEQ ID NO:416:
{i) SEQUENCE CHARACTERISTICS!:
(A) LENGTH: 17 aminc acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTIGN: SEQ ID NO:416:

Gln Pro Phe Gly Pro Gly Phe Vil Pro Pro Pro Pro Pro Pro Pro Tyr
1 5 10 15

Gly

(2} INFORMATION FCR SEQ ID NO:417:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

(11) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:417:

Pro Pro Glu His lle Pro Pro Pro Pro Arg Pro Pro Lys Arg Ile
1 5 10 15

(2) INFORMATION FOR SEQ ID NO:418:
(1) SEQUENCE CHARACTERISTICS:
{R) LENGTH: 15 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:418:

Cys Leu Thr Glu Arg Asn Leu Pro Ile Tyr Pro Leu Asp Ile Val
1 5 10 1s

(2) INFORMATION FOR SEQ ID NO:419:

(i) SEQUENCE CHARACTERISTICS:
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(R} LENGTH: 16 amino acids
(B} TYPE: aminoc acid
(D) TOPOLOGY: unknown

(1i) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID ND:419:

Pro Gly Asp Gly Lys Pro Pro Ala Leu Pro Pro Lys Gln Ser Lys Lys
1 5 10 15

(2) INFORMATION FOR SEQ ID NO:420:

(i

SEQUENCE CHARARCTERISTICS:
(R} LENGTH: 17 aminc acids
(B) TYPE: amino acid
(P} TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

(%1} SEQUENCE DESCRIPTION: SEQ ID NO:420:

Phe Thr Thr Trp Pro Asp Phe Gly Val Pro Asn Pro Pre Gln Thr Leu
1 5 10 15

(2) INFORMATION FOR SEQ ID NO:421:
{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 17 amino acids
{B) TYPE: amino acid
(D) TOPOLOGY: unknown
{ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:421:

Ser Ala Gln Glu Pro His Tyr Leu Pro Pro Glu Met Pro Gln Gly Ser
1 5

S 10 15
ol Ty=
.. (2) INFORMATION FOR SEQ ID NO:422:
0t
(i) SEQUENCE CHARACTERISTICS:
TR (A} LENGTH: 16 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown
ST
. se {ii) MOLECULE TYPE: pept ide
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(x1) SEQUENCE DESCRIPTION: SEQ ID NO:4232:
Val Met Ser Ala Pro Pro Pro Pro Pro Pro Pro Pro Val Ile Pro Pro
1 5 10 15
(2) INFORMATION FOR SEQ ID NO:423:
(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 15 amino acids
{B) TYPE: amino acid
{D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

{x1) SEQUENCE DESCRIPTION: SEQ ID NO:423:

Glu Pro Pro Ala Pro Pro Pro Pro Pro Pro Pro Glu Glu Asp Pro
1 5 10 15

(2) INFORMATION FOR SEQ ID NO:424:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xl} SEQUENCE DESCRIPTION: SEQ ID NO:424:

Gly Arg Arg Gly Pro Pro Pre Pro Pro Pro Ser ARrg Gly Pro Pro
1 5 i0 15

{2) INFORMATION FOR SEQ ID NO:425:
(i} SEQUENCE CHARACTERISTICS:

(A) LENGTH: 15 amino acids
AL (B) TYPE: amino acid

R (D} TOPOLOGY: unknown

:
.l {ii) MOLECULE TYPE: peptide
.
Seuee
A
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:425:

Gly Arg Gly Gly Arg Pro Met Pro Pro Ser Rrg Rrg Asp Tyr Asp

«u 1 5 10 15
A0

seee (2) INFORMATION FOR SEQ ID NO:426:

(1) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 20 amine acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:426:

Gly Ser Arg Ala Arg Asn Leu Pro Leu Pro Pro Pro Pre Pro Pro Arg
1 S 10 15

Gly Gly Asp Leu
20

INFORMATION FOR SEQ ID NO:427:
{i) SEQUENCE CHARACTERISTICS:
(2) LENGTH: 21 amino acids
(B) TYPE: amino acid
{D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTICN: SEQ ID NO:427:

Ser Arg Tyr Gly Pro Gln Tyr Gly His Pre Pro Pro Pro Pro Pro Pro
1 5 10 15

Pro Giu Tyr Gly Pro
20

INFORMATION FOR SEQ ID NO:428:
(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 15 aminc acids
{B) TYPE: amino acid
(D) TOPQLOGY: unknown

{ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:428:

Ser Ser Pro Ser Pro Pro Pro Pro Pro Arg Val Tyr Lys Pro Cys
5 10 15

INFORMATION FOR SEQ ID NO:429:
{1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO;429:

Ser Ser Pro Ser Pro Pro Pro Pro Pro Arg val Tyr Lys Pro Cys
1 5 10 15

(2) INFORMATION FOR SEQ ID NO:430:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
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{B) TYPE: amino acid
(D) TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

{x1) SEQUENCE DESCRIPTION: SEQ ID NO:430:

Gly Ser Gly Ala Pro Pro Pro Pro Pro Met Pro Pro Pro Pro Leu
1 5 10 15

(2) INFORMATION FOR SEQ ID NO:431:
(i) SEQUENCE CHARAGCTERISTICS:
(A) LENGTH: 15 aminc acids
(B) TYPE: amino acid
{D) TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:431;

Gly Ser Gly Ala Pro Pro Pro Pro Pro Met Pro Pro Pro Fro Leu
1 5 10 15

{2} INFORMATION FOR SEQ ID NC:432:
{1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: lé amino acids
(B) TYPE: amine acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(x1) SEQUENCE DESCRIPTION: SEQ ID NO:432:

ve we .Pro Lys Lys Gln Ala Pro Pro Ser Pro Pro Pro Lys Lys Glu Glu Ala
I 1 5 10 iz

(13 L]

o e e

- LX)

T (2) INFORMATION FOR SEQ ID NO:433:

H

: (i) SEQUENCE CHARACTERISTICS:
o (R) LENGTH: 15 amino acids
E (B) TYPE: amino acid
(D) TOPOLOGY: unknown

" e (ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:433:

Arg Lys Gln Met Pro Pro Pro Pro Pro Cys Pro Gly Arg Glu Leu
1 5 10 15

(2} INFORMATION FOR SEQ ID NO:434:
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(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 17 amino acids
{B) TYPE: amino acid
{D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:434:

Gly Ala Pro Ala Pro Ser Tyr Gly Tyr Pro Ala val Pro Phe Ala Ala
1 g - 10 15

Ala

(2) INFORMATION FOR SEQ ID NO:435:
(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 15 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown .

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:435:

Arg Ala Val Pro Pro Pro Leu Pro Pro Arg Arg Lys Glu Arg Thr
1 5 10 15

(2) INFORMATION FCR SEQ ID NO:436:
(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 15 amino acids
{B) TYPE: amino acid
{D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTICN: SEQ ID NO:436:

Glu Leu Ser Pro Pro Fro Ile Pro Pro Arg Leu Asn His Ser Thr
1 5 10 15

(2

INFORMATION FOR SEQ ID NO:437:

(i) SEQUENCE CHARACTERISTICS:
(R) LENGTH: 15 amino acids
(B) TYPE: aminc acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(x1) SEQUENCE DESCRIPTION: SEQ ID NO:437:

seee Glu Gln Pro Leu Pro Pro Ile Pro Pro Thr Lys Ser Lys Thr Ser
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(2)

(23

(2)

(2)

1 5 10 15
INFORMATION FOR SEQ ID NO:438:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(B} TYPE: amino acid
(D} TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

{x1) SEQUENCE DESCRIPTION: SEQ ID NO:;438:

Lys Gly Leu Asn Arg Asn Leu Proc Ala Val Pro Pro Thr Leu Thr
1 5 15

INFORMATION FOR SEQ ID NO:439:
{1} SEQUENCE CHARACTERISTICS:
(&) LENGTH: 15 aminc acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

(1i) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:439:

Pro Ala Rsn Val Pro Pro Pro Pro Pro Gln Pro Pro Ala His Met
1 5 10 15

INFORMATION FOR SEQ ID N0O:440:
(i} SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 aminc acids
{B) TYPE: amino acid
{b) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

{x1) SEQUENCE DESCRIPTION: SEQ ID NO:440:

Pro Pro Pro Phe Lys Pro Pro Pro Pro Pro Ile Lys Tyr Thr Cys Ile
1

5 10 15

INFORMATION FOR SEQ ID NO:441:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
{B} TYPE: amino acid
{D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:441:
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Lys Ser Thr His Pro Pro Pro Leu Pro Ala Lys Glu Glu Pro val
1 5 10 15

(2) INFORMATION FOR SEQ ID NO:4432:
(i)} SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(B} TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:442:

Ser His Glu Leu Rrg Thr Leu Pro His Ser Pro Ala Ser Ala Asp
1 ) 10 15

{2) INFORMATION FOR SEQ ID NO:443:
(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 16 amino acids
(B} TYPE: amino acid
{D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi} SEQUENCEEDESCRIPTION: SEQ ID NO:443:
Glu Gly Glu Ala Ser Pro Pro Ala Pro Pro Leu Lys His Val leu Glu
, 1 5 10 15
(2) INFORMATION FOR SEQ ID NOQ:444:
(1) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 15 aminc acids
{B} TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:444:

Ala Leu Rla Thr Arg Ala Leu Pro Pro Thr Pre Pro Leu Met Ala
1 5 10 15

(2

INFORMATION FOR SEQ ID NO:445:

{i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 17 amino acids
{B) TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide
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{xi) SEQUENCE DESCRIPTION: SEQ ID NO:445:

Glu His Lys 6ly Pro Val Phe Ala Pro Pro Tyr Glu Pro Leu Pro Glu
1 5 10 15

Asn

(2) INFORMATION FOR SEQ ID NO:446:
(1) SEQUENCE CHARACTERISTICS:
{R) LENGTH: 17 amino acids
{B) TYPE: amino acid
{2} TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:446:

Gln Arg val Glu Pro Glu Trp Tyr Ile Pro Ile Ile Pro Met Val Leu
1 5 - 10 15

Ile

(2) INFORMATION FOR SEQ ID NO:447:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 17 amino acids
(B} TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:447:

Gln Arg Val Glu Pro Glu Trp Tyr Ile Pro Ile Ile Pro Met Val Leu

1 5 10 15
Ile
e oe
et
L (2) INFORMATION FOR SEQ ID NO:448:
o« el
LI (1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 22 amino acids
B (B} TYPE: amino acid
:. t (D} TOPOLOGY: unknown
e
« es

(ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:448:

Pro Glu Asp Asp Pro Ile Tyr Ala Leu Pro Pro Pro Pro Pro Pro Pro
1 s 10 - 15

Ala Pro Pro Arg Arg Arg
20
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{2) INFORMATION FOR 5EQ ID NO:449:
(1) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 16 aminoc acids
(B) TYPE: amino acid
{D} TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID HO:449:

Ser Arg Pro Val Val Pro Pro Leu Ile Pro Pro Lys Ile Pro Glu Gly
1 5 10 15

{2) INFORMATION FOR SEQ ID NO:450:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTB: 17 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown .
(ii) MOLECULE TYPE: peptide
{Xi) SEQUENCE DESCRIPTION: SEQ ID NO:450:
Gly Glu Rsp Ser Pro Val Phe Arg Pro Pro Ser Pro Pro Met Gly Pro
1 s 10 1s
Ser
(2) INFORMATION FOR SEQ ID NQ:451:
(i} SEQUEKNCE CHARACTERISTICS:
(A) LENGTH: 1& amine acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown
{ii) MOLECULE TYPE: peptide
e v
L
. .
oo
..
. ed
s (xi) SEQUENCE DESCRIPTION: SEQ ID NO:451:
.
L Phe Arg Thr Gly Arg Pro Leu Leu Pro Ile Lys Pro Glu His Gly Arg
¢ ws 1 5 10 15
an .

{2} INFGRMATION FOR SEQ ID NO:452:

(1) SEQUENCE CHARACTERISTICS:
(R) LENGTH: 15 amino acids
{B) TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide
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{¥i) SEQUENCE DESCRIPTION: SEQ ID NO:452:

Ile Gln Ala Thr Pro Pro Pro Pro Pro Leu Pro Ser Gln Tyr Ala
1 5 10 15

(2) INFORMATION FOR SEQ ID NO:453:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(B} TYPE: amino acid
(b} TOPOLOGY: unknown

(ii}) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:453:

Ala Phe Pro Ser Pro Pro Pro Preo Pro Pro Pro Met Phe Asp Glu
1 5 10 15

(2) INFORMATION FOR SEQ ID NO:454:
(i) SEQUENCE CHARACTERISTICS:=®
(R) LENGTH: 76 bases
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(B) TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:454:
ACTGACACGT CTAGAMNNMN NMNNMNNMNN MNNTGGMNNM NNTGGMNNMN NMNNMNNMNN
MNNMCTCGAG GCACAG
{2} INFORMATION FOR SEQ ID NO:455;
{1) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 55 bases

(B) TYPE: nucleic acid
() STRANDEDNESS: single

. (D) TOPOLOGY: linear
H :

I {ii) MOLECULE TYPE: DNA

.

HAT

.

O

{xi) SEQUENCE DESCRIPTION: SEQ ID NO;455:
TCGAGKNNKN NKNNENNKNN KNNKCCANNK NNKCCANNKN NKNNKNNKNN KNNXT
(2) INFORMATION FOR SEQ ID NO:456:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 55 bases
(B} TYPE: nucleic acid
(C) STRANDEDNESS: single
{D) TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA

.- -224-
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(x1) SEQUENCE DESCRIPTION: SEQ ID NO:456:
CTAGAMNNMN NMNNMNNMNN MNNTGGMNNM NNTGGMNNMN NMNNMNNMNN MNNMC
{2) INFORMATION FOR SEQ ID NO:457:
{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 60 bases
(B} TYPE: pucleic acid
{C) STRANDEDNESS: single
{D) TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA

(x1) SEQUENCE DESCRIPTION: SEQ ID NO:457:

TCGRGKNNKN NKNNKNNXNN KNNKCCANNK NNKCCANNKN NKNNENNKNN KNNETCTAGA

(2) INFORMATION FOR SEQ ID NO:458:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 60 bases
(B} TYPE: nucleic acid
(C} STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA

(xi)} SEQUENCE DESCRIPTION: SEQ ID NO:458:

CTCAGAMNNM NNMNNMNNMN NMNNTGGMNN MNNTGGMNNM NNMNNMNNMN NMNNMCTCGA

(2) INFORMATION FOR SEQ ID NO:459:

(i) SEQUENCE CHARACTERISTICS:

YT (A} LENGTH:.20 amino acids
HA (B} TYPE: amino acid

LI (D) TOPOLOGY: unknown

v Yl

(ii) MOLECULE TYPE: peptide

L]
H
. (ix) FEATURE:
o e (A} NAME/KEY: Modified-site

" {B} LOCATION: 2
{D) OTHER INFORMATION: /note= "Xaa can be either Ser or

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:459:

Ser Xaa Xaa Xaa Xaa Xaa Xaa Xaza Pro Xaa Xaa Pro Xaa Xaa ¥aa Xaa

ST, 1 5 10 15

. . Xaa Xaa Ser Arg
sees 20
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{2} INFORMATION FOR SEQ ID NO:460:
{i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 66 bases
{B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:460:
TCCTCGAGTA TCGACATGCC TTAGACTGCT AGCACTATGT ACAACATGCT TCATCGCAARC
GAGCCA
{2) INFORMATION FOR SEQ ID NO:461:
(1) SEQUENCE CHARARCTERISTICS:

(R} LENGTH: 6 aminc acids

(B) TYPE: amino acid

(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(x1) SEQUENCE DESCRIPTION: SEQ ID NO:461:

Ser Ser Ile Asp Met Pro
1 5

(2) INFORMATION FOR SEQ ID NO:462:
(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 63 bases
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA

(x1) SEQUENCE DESCRIPTION: SEQ ID NO:462:
GGTGGGAGGA AGTTGAGCCC GCCCGCCAAC GACATGCCGE CCGCCCTCCT GRAGAGGTCT
AGA
{2) INFORMATION FOR SEQ ID NO:463:
{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 21 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide
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{xi) SEQUENCE DESCRIPTION: SEQ ID NO:463:

Gly Gly Arg Lys Leu Ser Pro Pro Ala Asn Asp Met Pro Pro Ala Leu
1 5 10 15

Leu Lys Arg Ser Arg
20

(2) INFORMATION FOR SEDQ ID NO:464:

{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 14 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:464:

Thr ala Ser Thr Met Tyr Asn Met Leu His Arg Asn Glu Pro
1 5 . 10

{(2) INFORMATION FOR SEQ ID NO:465:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 18 amino acids
{B) TYPE: aminec acid
(D)} TOPOLOGY: unkncwn

(ii) MOLECULE TYPE: peptide

(¥1) SEQUENCE DESCRIPTION: SEQ ID NO:465:

Trp Asn Glu Arg Gln Pro Ala Pro Alz Leu Pro Pro Lys Pro Pro Lys
1 5 10 15

Pro Thr
{2) INFORMATION FOR SEQ ID NO:466:

{i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 12 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unkpown

(ii) MOLECULE TYPE: peptide

(ix) FEATURE:

(R) NAME/KEY: Modified-site

(B) LOCATION: 1..3, 8, 11..12

(D) OTHER INFORMATION: /note= "where Xaa at position 1 represents
aliphatic amine acid residues {Ala, val, Leu, Ile, Pro) and Xaa represent
any amino acid; except that if Xaa at postion § = Pro, Xaa
at position 11 = Pro, and Xaa at position 12 = Pro, then: when Xaa at
position 1 = Leu, where Xaa at position 2 = Phe, then Xaa at position 3 isg
not His or Arg; or where Xaa at position 2 = Ser, then Xaa at position 3
is not arg, His, Ala, Asn, Thr, Gly, val, Met, or Trp; or where Xaa at
position 2 = Cys, then Xaa at position 3 is not $er or Gly; or where Xaa
at position 2 = Arg, then Xaa at position 3 is not Thr or Phe; or where

Xaa
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at position 2 = Ala, then Xaa at position 3 is not Arg, Gln, Asn, Ser, or
Leu;

or where Xaa at position 2 = Gln, then Xaa at position 3 is not M; or
where

Xaa at position 2 = Leu, then Xaa at position 3 ie not Arg; or where Xaa
at

position 2 = Ile, then Xaz at position 3 is not Ala; or where Xaa at
position

2 = Pro, then Xaa at position 3 is not Pro, Trp, or Arg; or where Xaa at
position 2 = Gly, then Xaa at position 3 is not Ser or Arg; or where Xaa
at

Postion 2 = Thr, then Xaa at pogition 3 is not Thr; and when Xaa at
position

i = Pro, where Xaa and position 2 = Ala, then Xaa at position 3 is not
Arg;

or where Xaa at position 2 = Ser, then Xaa at position 3 ie not Arg cor
Tyr;

or where Xaa at position 2 = Met, then Xaa at position 3 is not Ser; or
where

Xaa at position 2 = val, then Xaa at position 3 is not Gly; or where Xaa
at

position 2 = Arg, then Xaa at position 3 is not Ser; or where Xaa at
position

2 = Ile, then Xaa at position 3 ig not Arg; and when Xaa at position 1 =
Alz,

then Xaa at position 3 is not Lys; and when Xaa at position 1 = val, where
Xaa

at position 2 = ala, then Xaa at position 3 is not Cys or Gln or where Xaa
at

position 2 = Pro, then Xaa at position 3 is not Pro; and when Xaaz at
position

1 = Ile, where Xaa at position 2 = Gly, then Xaa at pPosition 3 is not His;
or where Xaa at position 2 = Thr, then Xaa at position 3 is pot Ser; or

where
Xaa at position 2 = Arg, then Xaa at positicn 3 is not Ser."
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:466:

Xaa Xaa Xaa Arg Pro Leu Pro Xaa Leu Pro Xaa Xaa
1 5 10

(2} INFORMATION FOR SER ID NO:467:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:467:

Al1 Gly Asp Arg Pro Leu Pro Pro Leu Pro Tyr Asn Pro Lys Ser
1 5 10 15
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The claims defining the invention are as follows:

1. A purified peptide that binds to the SH3 domain of Cortactin, said peptide
comprising the amino acid sequence ZPPOPxKPxW (SEQ ID NO:133), where Z
represents K or R, ¢ represents a hydrophobic amine acid; and x represents any amino
acid.

Y A purified peptide that binds lo the middle SH3 domain of Nek, said peptide
comprising the amino acid sequence dxxxxxPxPPORZxSL (SEQ D NO:127), where Z
represents S or T, ¢ represents a hydrophobic amino acid: and x represents any amino
acid.

3. A purificd peptide that binds to the SH3 domain of Abl. said peptide
comprising the amino acid sequence PPxWxPPP4P (SEQ 1D NO:141), where ¢
represents a hydrophobic amino acid; and x represents any amino acid.

4. A purified peptide that binds to the SH3 domain of Src. said peptide
comprising the amino acid sequence LXXRPLPXwyP (SEQ 1D NO:165), where
represents an aliphatic amino acid; and X represents any amino acid with the proviso that
the peptide is not of the formula xxxRPLPPLPxP.

5. A purified peptide that binds to the SH3 domain of Cortactin, said peptide
comprising the amino acid sequence +PPYPXKPXWL (SEQ 1D NO:166), where +
represents a basic amino acid; y represents an aliphatic amino acid; and X represents any
amino eid.

6. A purified peplide that binds to the SH3 domain of Abl, said peptide
comprising the aminc acid sequence PPXOXPPPyP (SEQ (D NO:173), where 6
represents an aromatic amino acid; y represents an aliphatic amino acid; and X represents
any amino acid with the proviso that the peptide is not of the formula PPPYPPPPIPxx or
PPPYPPPPVPxx.

7. A purified peptide that binds to the SH3 domain of PLCy. said peptide
comprising the amino acid sequence PPVPPRPXXTL (SEQ ID NO:173), where X
represents any amino acid.

8. A purified peptide that binds to the SH3 domzin ol p53bp2, said peptide
comprising the amino acid sequence RPXwyPyR+SXP (SEQ [D NO:196), where +

represents a basic amine

IR ,EljiZ}ﬂJBOS.doc:mrr



acid; ¢ represents an aliphatic amino acid; and X represents
any amino acid.

9. A purified peptide that binds to the N terminal SH3
domain of Crk, said peptide comprising the amino acig

S sequence YPYLPYK (SEQ ID NO:210), where y represents an
aliphatic amino acid; and X represents any amino acid,

10. A purified peptide that binds to the SH3 domain of
Yes, sald peptide comprising the aminc acid sequence
YXXRPLPXLP ({SEQ ID NO:222), where ¢ represents an aliphatic

10 amino acid; and X represents any amino acid.

11. A purified peptide that binds to the N terminal SH3
domain of Grb2, said peptide comprising an amino acid
sequence selected from the group consisting of: +¢DXPLPXLP
(SEQ ID NO:223), YOX+PLPXLP (SEQ ID N0O:238), and 6DPLPXLP

15 (SEQ ID N0:243), where § represent an aromatic amino acid; +
represents a basic amino acid; ¢ represents an aliphatic
amino acid; and X represents any amino acid.

12. & purified peptide that binds to the SH3 domain of
Cortactin, said peptide comprising an amino acid seguence

20 selected from the group consisting of:
LTPOSKPPLPPKPSAV (a peortion of SEQ ID NO:112);
SSHNSRPPLPEKPSWL (a portion of SEQ ID NQ:111);
PVKPPLPAKPWWLPPL (SEQ ID NOC:167);
TERPPLPQRPDWLSYS (a portion of SEQ ID N0:109);

25 LGEFSKPPIPQKPTWM (a portion of SEQ ID NO:108);
YPQFRPPVPPKPSLMQ (SEQ ID NO:168);
VTRPPLPPKPGHMADF (SEQ ID NO:16%);
VSLGLKPPVPPKPMQL (SEQ ID N0O:170);
LLGPPVPPKPQTLFSF (a portion of SEQ ID NO:107);

30 YKPEVPARPIWLSEL (SEQ ID NO:171);
GAGAARPLVPKKPLFL (SFgQ ID N0:172); and
SREPDWLCPNCPLLLRSDSR (SEQ ID NO:110).

13. A purified peptide that binds to the middle SH3
domain of Nck, said peptide comprising an amino acid seguence

35 selected from the group consisting of:

SSLGVGWKPLPPMRTASLSR (SEQ ID NO:114);
SSVGFADRPRPPLRVESLSR (SEQ ID NO:115);
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SSAGILRPPEKPXRSFSLSR (SEQ ID NO:116);
SSPYTGDVPIPPLRGASLSR (SEQ ID NO:117});
SSLMGSWPPVPPLRSDSLSR (SEQ ID NO:1i8);
SSIGEDTPPSPPTRRASLSR (SEQ ID NO:119);

5 SRSLSEVSPKPPIRSVSLSR (SEQ ID NO:120);
SSVSEGYSPPLPPRSTSLSR (SEQ ID NO:l121);
SSSFTLAAPTéPTRSLSLSR (SEQ ID NO:l22);
SSPPYELPPRPPNRTVSLSR (SEQ ID NO:123);
SRVVDGLAPPPPVRLSSLSR (SEQ ID NO:124);

10 SSLGYSGAPVPPHRxSSLSR (SEQ ID NO:125); and
SSTSDYSRPPPPVRTLSLSR (SEQ ID NO:126).

14. A purified peptide that binds to the SH3 domain of
Abl, said peptide comprising an amino acid seguence selected
from the group consisting-bf:

15 PPWWAPPPIPNSPQVL (SEQ ID NO:174);
PPKFSPPPPPYWQLHA (a portion of SEQ ID NQ:132);
PPHWAPPAPPAMSPPI (a portion of SEQ ID NO:lJO);
PPTWTPPKPPGWGVVFE {a portion of SEQ ID N0:137);
PPSFAPPAAPPRHSFG (a portion of SEQ ID KO:133);

26 PTYPPPPPPDTAKGA (a portion of SEQ ID NO:135);
GPRWSPPPVPLPTSLD (a portion of SEQ ID NO:128);
APTWSPPALPNVAKYK (a pqrtion of SEQ ID NO:138);
PPDYARPAIPSSLWVD (a portion of SEQ ID NO:129);
IKGPRFPVPPVPLNGV (a portion of SEQ ID NO:139);

25 PPAWSPPHRPVAFGST (a portion of SEQ ID N0O:140);

LR APKKPAFPVPMMAHVM (a portion of SEQ ID NO:134);
E\.“ SSDRCWECPPWPAGGQRGSR (SEQ ID NO:131}); and

SSPPXXXPPPIPNSPQVLSR (SEQ ID NO:136).
15. A purified peptide that binds tc the SH3 domain of
30 PLCy, said peptide comprising an amino acid seguence selected

ot from the group consisting of:

o MPFPVPPRPPGTLQOVA (SEQ ID NO:176) ;

o LSYSPPPVPPRPDSTL (SEQ ID NO:177) ;

e VLAPPVPPRPGNTFFT (SEQ ID NO:178);

.L:a 35 YRPPVAPRPPSSLSVD (SEQ ID NO:179);
LQCPDCPRVPPRPIPI (SEQ ID NO:180);

- VPPLVAPRPPSTLNSL (a portion of SEQ ID NO:143);
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LTPPPFPKRPRWTLPE (SEQ ID NO:181);
YWPHRPPLAPPQTTLG {SEQ ID NO:182);
SSMKVHNFPLPPLPSYETSR (SEQ ID NO:142);
SSLYWQHGPDPPVGAPQLSR (SEQ ID NO:144); and

'S5 SSHPLNSWPGGPFRHNLSSR (SEQ ID NO:145).

16. A purified peptide that binds to the SH3 domain of
Src, said peptide comprising an amino acid sequence selected
from the group consisting of:
LASRPLPLLPNSAPGQ (a portion of SEQ ID NO:155);

10 LTGRPLPALPPPFSDF (a portion of SEQ ID NO:152);
PAYRPLPRLPDLSVIY (a portion of SEQ ID NO:15Q);
RALRVRPLPPVPGTSL (a portion of SEQ ID NO:146);
DAPGSLPFRPLPPVPT (a portion of SEQ ID NC:148);
LKWRALPPLPETDTPY (a portioh of SEQ ID NO:157);

15 ISQRALPPLPLMSDPA (a portion of SEQ ID NO:149);
LTSRPLPDIPVRPSKS (a portion of SEQ ID N0:156);
NTNRPLPPTPDGLDVR (a portion of SEQ ID NO:158};
MKDRVLPPIPTVESAV (a portion of SEQ ID KO:153);
LOSRPLPLPPQSSYPI (a portion of SEQ ID NO:158);

20 FINRRLPALPPDNSLL (a pertion of SEQ ID NO:151);
FRALPLPPTPDNPFAG (a portion of SEQ ID NO:147); and
LYSATAPDPPPRNSSS (a portion of SEQ ID NO:154).

17. A purified peptide that binds to the SH3 domain of
pS3bp2, said peptide comprising an amino acid sequence

KN 25 selected from the group consisting of:
:- ; YDASSAPQRPPLPVRKSRP SEQ ID NO:183);
i EYVNASPERPPIPGRKSRP (SEQ ID NC:184);

WNGIAIPGRPEIPPRASRP SEQ ID NO:185);

SMIFIYPERPSPPPRFSRP (SEQ ID N0O:186);
30 GVEEWNPERPQIPLRLSRP (SEQ ID NO:187);

. WYVDSRPDIPLRRSLE (SEQ ID NO:188);
Tl VVPLGRPEIPLRKSLP (SEQ ID NO:189);
Teut GGTVGRPPIPERKSVD (SEQ ID NO:180) ;
L YSHAGRPEVPPRQSKP (SEQ ID NO:161);
Tl 35 FSAAARPDIPSRASTP (SEQ ID NO:1952);
Teeadt LYIPKRPEVPPRRHEA (SEQ ID NO:193);

NNISARPPLPSRQNPP (SEQ ID NO:194); and
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MAGTPRPAVPOQRMNPP (SEQ ID NO:1985).

18. A purified peptide that binds to the N terminal SH3
domain of Crk, said peptide comprising an amino acid segquence
selected from the group consisting of:

GQPAGDPDPPPLPAKF (SEQ ID NO:197);
FEQTGVPLLPPKSFKY (SEQ ID NO:198);
IFGDPPPFIPMKGRSL (SEQ ID NO:199);
SNQGSIPVLPIKRVQY (SEQ ID NO:200);
NYVNALPPGPPLPAKN (SEQ ID NO:201);
SSDPERPVLPPKLWSV (SEQ ID NO:202);
HFGPSKPPLPIKTRIT (SEQ ID N0:203);
DWKVPEPPVPKLPLKQ (SEQ ID NO:204);
ATSEGLPILPSKVGSY (SEQ ID NO:205};
NANVSAPRAPAFPVKT (SEQ ID NO:206);
EMVLGPPVPPKRGTVV (SEQ ID NC:207);
AGSRHPPTLPPKESGG (SEQ ID NC:208); and
SVAADPPRLPAKSRPQ (SEQ ID NOC:209).

19. A purified peptide that binds to the SH3 domain of
Yes, said peptide comprising an amino acid seguence selected
from the group consisting of:

ITMRPLPALPGHGQIH (SEQ ID NO:211);
LPRRPLPDLPMAAGKG (SEQ ID NO:212);
LGSRPLPPTPRQWPEV (SEQ ID N0O:213);
STIRPLPAIPRDTLLT (SEQ ID NO:214);
RSGRPLPPIPEVGHNV (SEQ ID NO:215);
IGSRPLPWTPDDLGSE (SEQ ID NO:21g);
LAQRELPGLPAGAGVS ({SEQ ID N0O:217);
IPGRALPELPPQRALP (SEQ ID NO:218);
FVGRELPPTPRTVIPW (SEQ ID NO:219);
DPRSALPALPLTPLQT (SEQ ID NO:220); and
SPHDVLPALPDSHSKS (SEQ ID NO:221).

20. A purified peptide that binds to the N terminal SH3
domain of Grb2, said peptide comprising an amino acid
seguence selected from the group consisting of:
KWDSLLPALPPAFTVE (SEQ ID N0:224);

RWDQVLPELPTSKGQI (SEQ ID NO:225);
RFDFPLPTEPNLQKAH (SEQ ID NO:226};
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REDSPLPALPPTVMOQN (SEQ 1D NO: 227);

RWGAPLPEPLPEYSWST (SEQ D NO:228),

YWDMPLPRLPGEEPSL (SEQ ID NO:229);

RFDYNLPDVPLSLGTA (SEQ ID NO:230);

TRKKPNAPLPPLPAYMG (SEQ D NO:231),

KWDLDLPPEPMSLGNY (SEQ 1D NO:232):;

YYOQRPLPPLPLSHEES (SEQ D NO: 234).

YYRKPLPNIPRGQTDD (SEQ ID NO:235):

YIDKPLPESPGALMSL (SEQ ID NO:2306);
1o YISRALPGLPERQEAIT (SEQ TD NO:237):

SLWDPLPPIPQSK TSV (SEQ 1D NO:239);

SYYDPLPKLPDPGDLG (SEQ 1D NO:240);

KLYYPLPPVPFKDTKH (SEQ ID NO:241); and

DPYDALPETPSMKASQ (SEQ ID NQO:242).

21 A purificd peptide consisting ol an amine acid sequence selected from the

aroup consisting of: SEQ 1D NOs: 250-252, 254, 256-259, 261, 262, 264-266, 269-272,

275.280. 281, 286-289, 291, 294, and 295.

.

. 22, A purilied peptide having an amino acid sequence selected from the group
‘-§ consisting of: SEQ 1D NOs: 296-453.
ves i 23, A method of identifying an inhibitor of the binding between a first molecule
-§ comprising an SH3 domain and a second molecule that binds to the SH3 domain
comprising incubating one or mere compounds from which it is desired to select such an
inhibitor with the {irst molecule and the second molecule under conditions conducive to
LS binding and detecting the one or more compounds that inhibit binding of the first
; » molecule 1o the secdnd molecule, wherein the second molecule is a peptide according to
S any one of claims 1-22.
vorat 24, The method of claim 23 where the second molecule is obtained by:
R (i} screening a peptide library with the S113 domain to obtain peptides that bind
'E the SH3 domain:

0 (i} determining a consensus sequence for the peptides obtained in step {i);
(iii} producing a peptide comprising the conscnsus sequence;
wherein the sccond molecule comprises the peptide comprising the consensus
seyguence.

25 The method of claim 23 where the second molecule is obtained by:
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(1) screening a peptide library with the SH3 domain to obtain peptides that bind
the SH3 domain;

(if)  determining a consensus sequence for the peptides obtained in step (i);

(i11) scarching a database to identify amino acid scquences that resemble the
consensus sequence of step (ii);

(iv}  producing a peptide comprising an amino acid sequence identified in step
(nx

wherein the second molecule comprises the peptide comprising an amino acid
sequence identified in step (1il).

26, The method of claim 23 where the second molecule 1s a peptide that binds to
the SH3 domain of Corlactin, said peptide compnsing the amine acid sequence
ZPPGPRKPRW (SEQ ID NO:113). where Z represents K or R; ¢ represents a hydrophobic
amino acid: and x represents any amine acid.

27, The method of claim 23 where the second molecule is o peptide that binds to
the middle SH3 domain of Nck. said peptide comprising the amino acid sequence
PxxxxxPxPPORZESL (SEQ 1D NO:127), where 7 represents S or T; ¢ represents a
hvdrophobic amine acid; and x represents any amino acid.

28, The method of claim 23 where the second molecule is a peptide that binds to
the SH3 domain of Abl, said peptide comprising the amino acid sequence PPxWxPPPGP
(SEQ 1N NO:141). where ¢ represents a hydrophobic amino acid; and x represents any
amino acid.

29.  The method of claim 23 where the second molecule is a peptide that binds to
the SH3 domain of Sre, said peptide comprising the amine acid sequence LXXRPLPXyP
(SEQ [D NO:165). where y represents an aliphatic amino acid; and X represents any
anvino acid with the proviso that the peptide 1s not of the formula xxxRPLPPLPxP.

M The method of claim 23 where the secand molecule is a peptide that binds to
the SH3 domain of Cortactin, said peptide comprising the amino acid sequence
FPPyPXKIPXWL (SEQ LD NO:166). where + represents a basic amino ilCid',rlU represents
an aliphatic amino actd; and X represents any amino acid.

31, The method of claim 23 where the second molecule is a peptide that binds to
the SH3 domain of Abl, said peptide comprising the amino acid sequence PPXSXPPPyP
(SEQ 11} NO:173). where 0 represeals an aromatic amine acid: v represents an aliphatic
amino ucid: and X represents any amino acid with the proviso that the peptide is not of

the lormula PPPYPPPPIPxx or PPPYPPPPVPxx.
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32, The method of ¢lain 23 where the second molecule is a peptide thal binds te
the SH3 domain of PLCy, said peptide comprising the amino acid scquence
PPVPPRPXXTL (SEQ ID NO:175); where X represents any amino acid.

33.  The method of claim 23 where the second molecule is a peptide that binds to
the SH3 domain of p53bp2, said peptide comprising the amino acid sequence
RPX Py RASXP (SEQ 1D NO:196), where + represents a basic amino acid: y represents
an aliphatic amino acid; and X represents any amine acid,

34, The method of claim 23 where the second molecule is a peptide that binds to
the N terminal SH3 domain of Crk, said peptide comprising the amino acid sequence
yiy LIy (SEQ D NO:210), where y represents an aliphatic amino acid; and X
represents any amino acid.

35, The method of claim 23 where the second molecule is a peptide that binds to
the S1I3 domain of Yes, said peptide comprising the amino acid sequence
PXXRPLPXLP (SEQ 1D NO:222), where w represents an aliphatic amino acid; and X
represents any amino acid.

36, The method of claim 23 where the second molecule is a peplide that binds to
the N terminal SH3 domain of Grb2, said peptide comprising an amino acid sequence
selected from the group consisting of: +ODXPLPXLP (SEQ 1D NO: 223), YOX+PI.PXLP
(SEQ 1D NO: 238). and BDPLEXLT (SFQ 1D NO: 243). where 8 represent an aromatic
amino acid; + represents a bhasic amino acid; w represents an aliphatic amino acid; and X

represents any amino acid.
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37. The method of claim 23 where the second molecule is
a peptide that binds to the SH2 domain of Coitactin, said
peptide comprising an amino acid sequence selected from the
group consisting of:
LTPOSKPPLPPKPSAV (a portion of SEQ ID NO:1l2);
SSHNSRPPLPEKPSWL (a portion of SEQ Ib NO:111);
PVKPPLPAKPWWLPPL (SEQ ID NO:167);
TERPFLPQRPDWLSYS (a portien of SEQ ID NO:109);
LGEFSKPPIPQKPTWM (a porticn of SEQ ID N0O:108);
YPQFRPPVPPKPSIMQ (SEQ ID NO:168);
VIRPPLPPKPGHMADF (SEQ ID NO:169);
VSLGLKPPVPPKPMQL (SEQ ID NO:170);
LLGFPVPPKPQTLFSF (a portion of SEQ ID NO:107);
YKPEVPARPIWLSEL (SEQ ID NO:171):
GAGAARPLVPKKPLFL (SEQ ID NO:172); and
SREPDWLCPNCPLLLRSDSR (SEQ ID NO:110).

38. The method of claim 23 where the second molecule is
a peptide that bkinds to the middle SH3 domain of Nck, said
peptide comprising an amino acid sequence selected from the
group consisting of:
SSLGVGWKPLPPMRTASLSR (SEQ ID NO:114) ;
SSVGFADRPRPPLRVESLSR (SEQ ID NO:115);
SSAGILRPPEKFXRSFSLSR (SEQ ID NO:116);
SSPYTGDVPIPPLRGASLSR (SEQ ID NO:117);
SSLMGSWPPVPPLRSDSLSR (SEQ ID NO:118);
SSIGEDTPPSPPTRRASLSR (SEQ ID NO:119);
SRELSEVSPKPPIRSVSLSR {SEQ ID NO:120);
SSVSEGYSPPLPPRSTSLSR (SEQ ID NO:121);
SSSFTLAAPTPPTRSLSLSR (SEQ 1D NC:122);
SSPPYELPPRPPNRTVSLSR (SEQ ID NO:le);
SRVVDGLAPPPPVRLSSLSR (SEQ ID NO:124);
SSLGYSGAPVPPHRXSSLSR (SEQ ID NO:125); and
SSISDYSRPPPPVRTLSLSR (SEQ ID NO:126).

39. The method of claim 23 where the second molecule is
a peptide that binds to the SHB\domain of Abl, said peptide
comprising an amino acid»sequence selected from the group

consisting of:
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PPWWAPPPIPNSPQVL (SEQ ID NO:174});

PPKFSPPPPPYWQLHA (a portion of SEQ ID NO:132);
PPHWAPPAPPAMSPPI (a portion of SEQ ID NO:130);
PPTWTPPKPPGWGVVF (a portion of SEQ ID NO:137);

5 PPSFAPPAAPPRHSFG (a portion of SEQ ID NO:133);
PTYPPPPPPDTAKGA (a portion of SEQ ID ND:135);
GPRWSPPPVPLPTSLD (a portion of SEQ ID NO:128);
APTWSPPALPNVAKYK (a portion of SEQ ID NO:138);
PPDYAAPAIPSSLWVD (a portion of SEQ ID NO:129);

10 IKGPRFPVPPVPLNGV (a portion of SEQ ID NO:139):
PPAWSPPHRPVAFGST (a portion of SEQ ID NO:140);
APKKPAPPVPMMAHVM (a portion of SEQ ID NO:134);
SSDRCWECPPWPAGGQRGSR (SEQ ID NO:131); and
SSPPXXXPPPIPNSPQVLSR (SEQ ID NO:136).

15 40. The method of claim 23 where the second molecule is
& peptide that binds to the SH3 domain of PLCy, said peptide
comprising an amino acid sequence selected from the group
consisting of:

MPPPVPPRPPGTLQVA (SEQ ID NO:176¢);
20 LSYSPPPVEPRPDSTL (SEQ ID NO:177);
VLAPPVPPRPGNTFFT (SEQ ID N0O:178);
YRPPVAPRPPSSLSVD (SEQ ID NO:179);
LQCPDCPRVPPRPIPI (SEQ ID NO:180);
VPPLVAPRPPSTLNSL (a portion of SEQ ID NO:143);
0 es 25 LTPPPFPKRPRWTLPE (SEQ ID NO:181);:
v f YWPHRPPLAPPQTTLG (SEQ ID NO:182);
: SSMKVHNFPLPPLPSYETSR (SEQ ID NO:142);
SSLYWQHGPDPPVGAPQLSR (SEQ ID NO:144); and
SSHPLNSWPGGPFRHNLSSR (SEQ ID NO:145).
30 41. fThe methed of claim 23 where the seccnd molecule is
a peptide that binds to the SH3 domain of Src, said peptide

comprising an amino acid sequence selected from the group

consisting of: )
LASRPLPLLPNSAPGQ (a portion of SEQ ID NO:155);
et 35 LTGRPLPALPPPFSDF (a portion of SEQ ID NO:152);
et PAYRPLPRLPDLSVIY (a pertion of SEQ ID NO:150);
RALRVRPLPPVPGTSL (a portion of SEQ ID NO:146);
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DAPGSLPFRPLPPVPT (a portion of SEQ ID NO:148};
LKWRALPPLPETDTFY (a portion of SEQ ID NC:157);
ISQRALPPLPLMSDPA {a portion of SEQ ID N0:149);
LTSRPLPDIFVRPSKS (a portion of SEQ ID NO:156);

5 NTNRPLPPTPDGLDVR (a portion of SEQ ID NO:158);
MEDRVLPPIPTVESAV (a portion of SEQ ID ND:153);
LQSRPLPLPPQSSYPI (a portion of SEQ ID NO:159);
FINRRLPALPPDNSLL (a portion of SEQ ID NO:151);
FRALPLPPTPDNPFAG (a portion of SEQ ID NO:147); and

10 LYSAIAPDPPPRNSSS (a portion of SEQ ID NO:154).

‘ 42. The method of claim 23 where the second molecule is
a peptide that binds to the SH3 domain of p53bp2, said
peptide comprising an amino acid sequence selected from the
group consisting of: -

15 YDASSAPQRPPLPVRKSRP SEQ ID NO:183);

EYVNASPERPPIPGRKSRP (SEQ ID NO:184);
WNGIAIPGRPEIPPRASRP SEQ ID NO:185);
SMIFTYPERPSPPPRFSRP (SEQ ID NO:186);
GVEEWNPERPQIPLRLSRP (SEQ ID NO:187);
20 WVVDSRPDIPLRRSLP (SEQ ID NO:188) ;
VVPLGRPEIPLRKSLP (SEQ ID NO:189) ;
GGTVGRPPIPERKSVD (SEQ ID NO:190) ;
YSHAGRPEVPPRQSKP (SEQ ID NC:181);
FSAAARPDIPSRASTP (SEQ ID NO:192);
25 LYIPKRPEVPPRRHEA (SEQ ID NO:193);
NNISARPPLPSRQNPP (SEQ ID N©:194); and
MAGTPRPAVPQRMNPP (SEQ ID NO:195).
43. The method of claim 23 where the second molecule is
a peptide that binds to the N terminal SH3 domain of crk,

30 said peptide comprising an amino acid sequence selected from
the group consisting of:
GQPAGDPDPPPLPAKF (SEQ ID NO:197) ;
FEQTGVPLLPPKSFKY (SEQ ID NO:198) ;
IFGDPPPPIPMKGRSL (SEQ ID N0O:199) ;

35 SNQGSIPVLPIKRVQY (SEQ ID NO:200) ;
NYVNALPPGPPLPAKN (SEQ ID NO:201);
SSDPERPVLPPKLWSV (SEQ ID NO:202);
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HFGPSKPPLPIKTRIT (SEQ ID NO:203);
DWKVPEPPVPKLPLKQ (SEQ ID NO:204);
ATSEGLPILPSKVGSY (SEQ ID NO:205);
NANVSAPRAPAFPVKT (SEQ ID NO:206);
5 EMVLGPPVPPKRGTVV (SEQ ID NO:207);
AGSRHPPTLPPKESGG (SEQ ID NO:208); and
: SVAADPPRLPAKSRPQ (SEQ ID NQ:209).
44. The method of claim 23 where the second molecule is
a peptide that binds to the SH3 domain of Ves, said peptide
10 comprising an amino acid sequence selected from the group
consisting of:
ITMRPLPALPGHGQTH (SEQ ID NO:211};
LPRRPLPDLPMAAGKG (SEQ ID NO:212);
LGSRPLPPTPRQWPEV (SEQ ID ND:213);
15 STIRPLPAIPRDTLLT (SEQ ID NO:214);
RSGRPLPPIPEVGHNV (SEQ ID NO:215);
IGSRPLPWTPDDLGSA (SEQ ID NO:216);
LAQRELPGLPAGAGVS (SEQ ID NO:217);
IPGRALPELPPQRALP (SEQ ID NO:218);
20 FVGRELPPTPRTVIPW (SEQ ID NO:219);
DPRSALPALPLTPLQT (SEQ ID NO:220); and
SPHDVLPALPDSHSKS (SEQ ID NO:221).
45, The method of claim 23 where the second molecule is
a peptide that binds to the N terminal SH3 domain of Grb2,
25 said peptide comprising an amino acid seguence selected from
the group consisting of:
KWDSLLPALPPAFTVE (SEQ ID NO:224);
RWDQVLPELPTSKGQI (SEQ ID NO:225);
RFDFPLPTHPNLQKAH (SEQ ID NQ:226);
30 RLDSPLPALPPTVMQN (SEQ ID NQ:227);
RWGAPLPPLPEYSWST (SEQ ID NO:228);
YWDMPLPRLPGEEPSL (SEQ ID NQ:229);
RFDYNLPDVPLSLGTA (SEQ ID NO:230);
TKKPNAPLPPLPAYMG (SEQ ID NO:231);
35 KWDLDLPPEPMSLGNY (SEQ ID NO:232);
YYQORPLPPLPLSHFES (SEQ ID NO:234); -
YYRKPLPNLPRGQTDD (SEQ ID NO:235);
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YFDKPLPESPGALMSL (SEQ ID NO:236);

YI'SRALPGLPERQEAH {SEQ ID NO:237);

SLWDPLPPIPQSKTSY (SEQ 1D NO:239),

SYYDPLPKLPDPGDLG (SEQ [D NO:240);

KEYYPLPPVPFKDTKH (SEQ 1D NO: 241); and

DPYDALPETPSMKASQ (SEQ ID NO:242).

46, The method of claim 23 where the second molecule is a peptide having an
amine aeid sequence selected from the group consisting of: SEQ (D NOs: 250-252, 254,
2536-259.261. 262, 264-2606, 269-272. 275, 280. 281, 286-289. 291, 294, and 295.

47 The method of claim 23 where the second molecule is a peptide having an
amio acid sequence sclected from the group consisting oft SEQ 11 NOs: 296-453,

48, A method of wdentifying a compound that affeets the binding of a molecule
comprising an SH3 domain and a ligand of the SI13 domain. the method comprising:

(a) contacting the SH3 domain and the ligand under conditions conducive
o binding in the presence of a candidate compound and measuring the amount of binding
between the SH3 domain and the ligand;

(b) comparing the amount of binding in step (4} with the amount of binding

HE known or determined to oceur between the molecule and the ligand in the absence of the
P candidate compeund, where a difference in the amount of binding between step (a) and
HERA 2 the amount of binding known or determined 1o occur between the molecule and the ligand
- L]

in the absence of the candidate compound indicates that the candidate compound is a

e
H
daevrses

compound that affects the binding of the molecule comprising an SH3 domain and the

s ligand.

:::::: 49, A kil comprising, in one or more containers:

::-::: N (1)  apurificd {irst molecule comprising an S113 domain; and

:::.::: (b) apurified second molecule that binds Lo the SH3 domain;
f:.::: wherein said second molecule comprises a peptide having an amino acid sequence
-:.: -.: sclected from the group consisting of : SEQ ID NOs: 107-112, 114-126, 128-140, 142-
3N 1539, 167, 168-172, 174, 176-195, 197-209, 211-221, 224-232, 234-237, 239-242, 250-

W 252254, 256-259, 261, 262, 264-266, 269-272, 275, 280, 281, 286-289, 261, 294-453.
0. A parified peptide that binds to (he SH3 domain of Sre, said peptide
comprising the amino acid sequence
LX XRPLPX ywPX X5 (SEQ ID NO:233)
where y represents aliphatic amino acid residues and Xy, Xa, Xs, X4, and X5 represents

any amino acid; except that if
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Xs=P oy=L.X;=P. and Xs = P. then:

where Xy = F. then X isnot H or R or

where X; =S, then Xzisnot R, H, A, N, T. G,V.M, ar W: or

where X, = C, then X515 not S or G: or

where Xy =Rothen Xsisnot T or F: or

where Xp = A then Xy isnot R, Q. NS or L: or

where X =€, then Xy is not M; or

where X) = L. then X;is not Rz or

where Xy = 1. then X5 is not A; or
o where Xy =P then Xsisnot PL W, or Ry or

where Xy =, then X; 18 not S or R: or

where Xy =T, then Xsisnot T

with the proviso that the peptide is not LRQRPLPPPIP,

S A puritied peptide that binds w the SII3 domain of Yes. said peptide

15 comprising the amino acid sequence

WX XGRPLPX3LPX:Xs (SEQ [D NO:466)

where v represents aliphatic amino acid residues and X, Xa, X5, X4, and X5 represent any

[ amino acid; except that if
: '.E X3 =1 Xy =P and X5 = P, then:
e
T o wheny=1L

e
:' ‘.E where Xy =, then Xa 1s not FH or R; or

" o
Y where X, =S, then Xy is not R, H, A, N, T, G. V. M, or W: or

where X = C. then X3 isnot S or G or
where Xy =R.then Xz isnot Tor TF; or

3o where Xy = Ajthen X; isnot R, Q, N, S, or L; or

ORI where X, = (. then X3 is not M; or
e
o . .
S where X = L. then X is not R; or
TR
HA where X = Lothen X5 is not A; or
ot
: Yol where X, =P then Xz is not P, W, or R; or

w o where X, =0, then X5 isnot Sor R;or
where X, =T, then X5 is not T, and
when yr =P,
where X = A, then X, isnot R; or
where Xy = S, then X5 isnot Ror Y; ar

wiiere X = M. then X5 is not S: or
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where Xy =V, then X515 not G or
where Xy~ Rothen Xais not S or
where X, =1, then Xs is not R; and
when oy~ AL
where X, = AL then X; 1s not K; and
when gy =V,
where N — Al then Xy isnet C or Q; or
where X =P then Xs 15 not Py and
wihwen = 1L
where Xy = G, then Xy is not H: or
where Xy =T, then X5 isnot S: or
where Xy = R.othen Xo isnot §
with the proviso that the peptide is not LRQRPLPPPIP.
32 A purified peptide that binds to the SH3 domain of Cortactin, substantially as
hereinbefore deseribed with reference to any one of the Examples.
33, A purified peptide that binds to the middle SH3 domain of Nck, substantially
a5 hereinbefore deseribed with reference to any onc of the Examples.
34, A purified peptide that binds to the SH3 domain of Abl, substantially as
hereinbefore described with reference (o any one of the Examples,
55 A purified peptide that binds to the SH3 domain of Src substantially as
herembe lore described with reference to any one of the Examples.
30, A purified peptide that binds to the SH3 domain of PLCy, substantially as
lereinbetore deseribed with reference to any one of the Examples.
57, A purified peptide (hat binds to the SH3 domain of p33bp2, substantially as
hereinbelore described with reference to any one of the Examples.
38 A purified peptide that binds 1o the N terminal SH3 domain of Crk,
substantially as hereinbefore described with reference to any one of the Examples.
59, A purified peptide that binds to the SH3 domain of Yes, substantially as
hereinbefore deseribed with reference 10 any one of the Examples.
60. A purified peptide that binds to the N terminal SH3 domain of Grb2,
substantially as hereinbetore deseribed with reference to any one of the Fxamples.
61. A method of identifying an inhibitor of the binding between a first molecule
comprising an SH3 domain and a second molecule thal binds to the SH3 domain,

substantially as hereinbelore described with reference to any one of the Examples.
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62. A method of identifying a compound thal affects the binding of a molecule
comprising an SH3 domain and a ligand of the SH3 domain, substantially as hereinbefore
described with reference to any onc of the Examples.
Dated 18 August, 2000
Cytogen Corporation
The University of North Carolina at Chapel Hiil

Patent Attorneys for the Applicant/Nominated Person

SPRUSON & FERGUSON

|RALIBZZ 103305 docimrr



WO 97/30074 ' ‘ PCT/US97/02298

1116
Pro.Gly
GGC. TCG. AGN. CNNB o .CCA. GGT
GGT.CCA. CNNV), . . AGA. TCT. GG
N=A,C,G,T A
B=C,G, T FILL IN VITH Taq DNA POLYMERASE
V=A,C,G
Xho 1

GGC. TCG. AGN., (NNB)18 .CCA.GGT
GGT.CCA. (NNV) .AGA. TCT.GG
~ Xba I
CLEAVE VITH Xho I AND Xba I

18

TCG.AGN.(NNB)IB.CCA.GGT

GGT.CCA.(NNV)IS.AGA.TC

LIGATE VITH Xho I + Xba I-
CLEAVED M13 m663 VECTOR

ELECTROPORATE INTO E. coli DHSa«F

TSAR-9 | 1BRARY
OF pI1I-RANDOM SEQUENCE FUSION PROTEINS

« $ H SIS (R/$) xlB PGX

18 SRIPSRT . ..

SIGNAL PEPTIDASE CLEAVAGE SITE

FIC.1

SUBSTITUTE SHEET (RULE 26)



WO 97/30074 PCT/US97/02298
2/16

- Gly
tt.ttg.tcg.ncN.(NNB)lo.Ngc.ggt.g

cg.cca.cNV.(NNV)10
,C

FILL IN WITH Tag DNA POLYMERASE

+tga. tca, ttt.t
AG,T
6,T,C
G,A,C

< o=
i H 1

LARY

Sal I
tt.ttg.tcg.ocN.(NNB)lu.Ngc.ggt.g

Cg.cco.cNV.(NNV), . tga.tca.ttt.1

Spe |
CLEAVE WITH Sal I + Spe I

10

tcg.acN, (NNB) o+ Nac.ggat.g

cg.cco.cNV.(NNV)lo.tgu.tc

LIGATE VITH Xho I + Xba I-
CLEAVED M13 m663 VECTOR

ELECTROPORATE INTD E. coli DHSaF’

TSAR-12 L IBRARY
OF pIII-RANDOM SEQUENCE FUSION PROTEINS

..SHSS(S/T)de;Gax TRIPSRT. ..

10

¢=§,R,G,C, OR W
9=V,A,D,E, R G

SIGNAL PEPTIDASE CLEAVAGE SITE
FIG.2

SUBSTITUTE SHEET (RULE 26)



WO 97130074 . PCT/US97/02298

3/16
Xho I

T GAC GTC TCG AGT TGT (NNK)8 TGT GGA TCT AGA AGG ATC

CCT AGA TCT TCC TAG

Xho 1
N=A,C,G, OR T
K=G OR T FILL IN WITH DNA POLYMERASE
M=A OR C
Xho I

i

Xba I

CLEAVE WITH Xho I AND Xba I

TCG AGT TGT (NNK)8 TGT GGA T

CA ACA (NNM)8 ACA CCT AGA TC

LIGATE INTOD n663 VECTOR TREATED
WITH Xho

a I, AND CALF INTESTINE
ALKALINE PHUSPHATASE

ELECTROPORATE INTD E. coli XL1-B
CELLS '

TSSC(X)BCGSRPSRT

SIGNAL PEPTIDASE CLEAVAGE SITE

FIG.3

SUBSTITUTE SHEET (RULE 26)




PCT/USY7/02298

WO 97/30074

416

7ol

31IS 39¥AY3TD 3Svalldid 4¢zun~

¥ 1L 1o LS 4 S 93 W 93 s s

$T732 €-17X 1199 3 OINI 3LvaOd0uL033 &

"d0L33A 3HL 40 3LIS T 90X 3HL 1V

NOTLVWOIT JLVKILIOZNI ‘1 oax ONY 1 oyx Ag
d3A¥3TD JOLI3A €99% CANI NOILYISNI

LIS T 99X 3HL LY INIWIONVHAY
A¥3H-0L1-0Y3H v DINI S3CI1103719NNDOIN0
I3ONVHLS-379N00 DML 40 NOILYOIT

I oux 8 8 I oux
139 voL L9L°CNNXY 191 99V 131 ¥9 ¥ 122 Y29 SCHNNY vav )

av vav Scnnwy vov 201 wov 12 1 vog 191 Somny 191 19y 931
T 90X

SUBSTITUTE SHEET (RULE 26)



PCT/US97/02298

WO 97/30074

Ik

3/16

e IS DO — O QU Y

[»] n
L U

OU v vt ot (U o=t vt ot 0 i |

AININD3Y 4

3

.
mmmmhhhMFJZAthwm‘

d

dSd
dsd

[
Lt
— -

—

ddd
ASdal ]

Syl
ASdy1 )

dSdad
NanL
354yl

—=lo —

o b=l

dSdal
ASISAHIANA 4 L3d

dldddd

ddddddy
diddidd
di’ld1dy
ddIdi0d
d1dd sy
disd1dd
d1Sd1dy
dIWd1dy
dHd1d¥
d11didd

ddd1dd

NdddAdd
d Ty

diSddy

E
JS3ALNS
S

ASASHSJA¥
dSda1V

ASJYSYS

135dd

1d1dy
dldd 1y
didd0d
dldd T8y
ddSdvd

1d1dd W

13548 11ddAd¥

ASJASIN
ASdASSOTHL
ASdALA

a>ddl3
ASSASVIND 4SYySd

d1dd1d9
d1dd1dS
dd1d3dd
ddId’1dy
d1dd 134

SNSU3suo?)

LSUSOIW3L IHVASISS

1SASOILAVYNI1938S
d1S3S0I94vI01GISS
1SASHINDDEHATSS

L3980019¥903 47088
SISASOTORLANTAAISS
1SASOINTOVO0OWISS
NLSYSOIN 0496753
d1S3SOJ0M01dTWISS

1SYSUINISALNILTSS
SNSUASUO?)

VII99SOSSINSADANIS
0dX

(a'4

1SASOAdLIAHOSAOdIAGANIAISAJYLDIENATS
1YdSINVOTAADIMSHSANLS —

0 IHHWSDAS L IS WOAINAW 1S ISS
BYT119dSTALAT TISYHANAYANGSS

HAOTSNAWHAATAGNIS

JAASATHVADIX _
SHHSADS ILOMIAISHY IS
LSAI¥9990dW JH ISAVIS

AL DINSADJISNS 1SS T INNDIDNST
NddAHTIdHYNASHWED TNJAAADSSS

NTABIFHYAN TORAYIS
SOYDAVIASOLAAANLS

94T dHWAIVI SATAQDDA SSS

JON3ND3S

6'E€S34° 08y
8'E£83A° 28y
0T°E83A' 28y
¥ ES3A° 38y
¢ €834 78y
L'ESIA"28Y

2'EJ3S/1° €334 284
T°EJ48/€" €534 28y

G €334 ' 284
9'€834° 284

['E£248°211
B'ES 61
E'EXS'61
¢'EJNS'2ll
['EJ38 61
S ES 61
£'EJ88 211
L°EJ8S 61
G EJyS 21t
L'EJ4S 2l
9'€J48°61
¥ EJNS 61
9°'€d8 21l
b ES eIl
¢'EJ4s 61
J3NOT

SUBSTITUTE SHEET (RULE 26)




WO 97/30074 ‘ PCTAUSYT/02298

6/16
L
5
=
(&)
L
2
w
= lnc ~=t-o " o~ :._; o
> b - o o 2
— = X  x n
/ ""—ﬁ
—

T12.5RC3.2

T12.SRC3.3

BSA

SrcSH3

INIONIE JALVTRY

SUBSTITUTE SHEET (RULE 26)

FIG.6



WO 97/30074 PCT/US97/02298

7716

A393dTdd*ddV

A 1ddddddNdLddSIM

V33d4tdddAdddAdIALD

dLLd1dd1dddiSy

didd1dy

Ald 1Y IVdSNY

dlvdiddTdHdO
UlAddId IdUNTA

g

X

N
m dINYddADdVTID

dlid d1ddd1SY

[ T T
g:ﬁgmmvwo

SINTVA vSN3 o0

SUBSTITUTE SHEET {RULE 26)

FIG.7



WO 97/30074 PCT/US97/02298

8716

2

% J A393dTddMddV1
3% 530 -
o 0 N ox 2% A VdMddMdNdLddSIN
:s3z238 g
n S o ‘ N
7N N %\%Hd&&addhdddl\dwo

dlidldd1dud1SH

§ dldd1dd

ﬂ dld1dYLYdSdNY

dlvdldd TAHdD

\
?

FIG.8

TR

YIAddId TN TA

=W

-

W
NN
_ os] UINddAddYIID
- ESSS SN
S dLd TN 1d¥d1SH
o I I [ T i
[ m -
< o~ 2 0 o

- =]

SIMVA ¥SI3 ao

SUBSTITUTE SHEET {RULE 2¢)




PCT/US97/02298

WO 97130074

9/16

6914

1 Ad1diddldd1ddSIN 3SYNIX €id
jdlld1dd1ddddiSy  SNSNASNOD INOT
| YIAddId 1IN TA 9'eARS T
| MINYddALdYIO "EUSCL
| A393d 1dd)iddV NITNONIA

Ad1d¥ddUdNdLddSIN 3SVNIM €id

dlld1dd1dd d 1SH SNSNISNOD INOT
dIADdId TN IA 9'eSCL

U1NNddAddV IO LESTL

PEPTIDES
EM:CROMOLAR
ONCENTRATION)

SUBSTITUTE SHEET (RULE 26)




PCT/U897/02298

WO 97/30074

10/16

0l

01°0l4

(SHNOH) InL

(MLIADdIdTdENA)
apiydad BuipuigeHgoS
(A393d1ddNddv1)
apndad unowa

Y3LVM

b ¢

lﬂ]llllllllll
382 °

aano %

Q
Te]

I[IIIIIIIHHEI
o
~f

I’I
3

1T

'l
=

Jl
o
@

=0
— 001

SUBSTITUTE SHEET (RULE 26)




WO 97/30074 PCTAUS97/02298

11716

FIG.11A

FIG.11B

SUBSTITUTE SHEET (RULE 286)




WO 97730074 PCT/USY7/02298

1216

FIG.11C

FIG.11D

SUBSTITUTE SHEET (RULE 26)




PCT/USY7/02298

WO 97/30074

13/16

TdE SS3d3

L334 xvauw
BINI INOTD

o

L33SNI  1M]
ATdNd 139

199X @Nw I o__l
HLIA 1S39IC

NI T4

$3QIL0373NNODII0 TW3NNY

mw — .mu_hm JIVAVITD unmeww

f

Imd = ey s % g4 % A% wss

' 313 VOV TRNN 199 CWNN 15D DWNN W 313 V'
© o way 101 PINN YD SN VI3 TANN N Ov0 oLt

21 vov SN 199 2HNN 199 FHNN W 3
1 99NN w22 2NN w2 NN X ov9 oL

VOLOWI VOO L JL vov FWNN 199 SN 199 TANN WD 19 O9¥9 93¥ w0
19v 219 193 vav 13 LN VIIONINN v TINN N OVD 3L 3 291 919

VIL 9¥2 ¥33 131 ¥OV PWNN 199 CWNN 109 WNN W 313 9¥D 53¥ Jv9
19¥ 219 192 ¥0¥ 134 NN ¥3D NN ¥33 23NN X 93 913 281 81

¥a1 9¥J Y20 131 voy
19¥ 219 193 ¥OV 191 FNN ¥32 SN va3 DN X O¥9 317 391 013

SUBSTITUTE SHEET (RULE 26)




PCT/US97/02298

WO 97/30074

14/16

¢ 1914

I vgx

' ¢u¢hUhuu¢w¢¢uhuu»uuuuuuuwuuwh¢ucuu¢¢uuuuuumuumu¢uhhu¢¢uu¢uouhuu
d S8 A 1 7T vV dd KW TNV ddSs 1 4 9 9
** ' qywradoyids ¢ ¢ ¢

I oux

¥229¥9I¥¥I091¥91 1991 ¥IWWIV191Y1 IVIOVIIDLIVOYL LIIDIYIVILY LG9 131 *
[d 3 N 3 H T WNAHNTILSGY ) = dKaGils s

H; I-
31IS 39VAY3TD
3CI1d3d MYNOIS

Xvgu

SUBSTITUTE SHEET (RULE 2g)




PCTAIS97/02298

WO 97730074

15716

159

-

9686

4
§
&

AN
d

J PN
RPN
N %N

[1524
g2s

-rL

U

U

AL
== =99 dMu.u
ARRIBE2oEE
Loz zo=z=2FR528 8
rErEr_- =[] 0 (40 NOLI¥Od ¥) Sht
~ 1 s
-N< Sl
-0 681
| — -1 gl
_z 961
v
= A- == 0 (10 NOILI¥Od V) 801
| -l (40 NOT1¥Od V) ZIt
-2, 991
= U0 (40 NOTINOd V) SE
- | VLl
Lz Ll
v
| _|_ -E-o : 61g
-1 1z
Z, . 2z

T

-1 (40 NOIL¥Od V) S5
Lz Gal
v "ON "@l

;-,o (40 NOILYOd V) 671

ISNTISIYVAIIdA 8
VAD1L9dddddAdddN 'Y
11XXddddAdd  437d

d18%1d1 3d¥91dA '8
dUSHYAS1ddUDAVSS Y
dXSHUALAX Y zdaged

MLANOdIddXS 43971 g
AVSANJd1ddSOdLT Y
MXdAXdhddt  NTLOVLIN0D

VOW10ddddddAld B
ADISNI [ dddvMidd 'Y
© didddXOXdd 1OV

ANHOAOAIdd1d¥9SY '8
HIDOHO W IdUALT ¥
dXdd¥xx+  SIA

VdOSWId1ddvaDST 8
D9dVSNd11d 1SV ¥
dAXd1dEXXT  2JS

SUBSTITUTE SHEET (RULE 26)




PCT/USY97/02298

WO 97/30074

MARE

AL
P
0D BE oo We
R TR oy SEEESeR s
CYR R R NN R &ro == = = [=3's]
Doz 2 oznPPaBd & Aoz > oznPRaE S 8
= r.r.-t :: i 0 TV DSYWSILITVOAAD '8
| 667 ASLYSDAIddTdMTS Y
——-Z che dhXd1ddo
=D -r_ :_|_ - T 0 (€2 HYIDYISIWESIA 8
© - ¥¢T SI4HS I 1dd TDAA ¥
2. BLY 8¢z d1Xd 1d+XOA
e = = 0 672 15d3I0JTIdIMAM B
e ¥z JALIVAdIVATISOW 'V
-z €zz d1Xd1dX0E+N 2919
o0 S0Z  ASOMNSAIIdTOSLY 8
-1 161 Hvdidddddasvdba v
L2 012 Nhd ThdA N %42
"ON @l "D3S

SUBSTITUTE SHEET (RULE 26)



	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS
	DRAWINGS

