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NOVEL f£1t3 RECEPTOR AGONISTS

The present application claims priority under Title 35,
United States Code, §119 of United States Provisional
application Serial No. 60/030,094, filed October 25,
1996.

FIELD OF THE INVENTION

The present invention relates to human f1t3

receptor agonists. These F1lt3 receptor agonists retain
one or more activities of native flt3 ligand and may
also show improved hematopoietic cell-stimulating
activity and/or an improved activity profile which may
include reduction of undesirable biological activities
associated with native f1t3 ligand and/or have improved
physical properties which may include increased
solubility, stability and refold efficiency.

BACKGROUND OF THE INVENTION

Colony stimulating factors which stimulate the

differentiation and/or proliferation of bone marrow
cells have generated much interest because of their
therapeutic potential for restoring depressed levels of
hematopoietic stem cell-derived cells. Colony
stimulating factors in both human and murine systems
have been identified and distinguished according to
their activities. For example, granulocyte-CSF (G-CSF)
and macrophage-CSF {M-CSF) stimulate the in vitro
formation of neutrophilic granulocyte and macrophage
colonies, respectively while GM-CSF and interleukin-3
(IL-3) have broader activities and stimulate the
formation of both macrophage, neutrophilic and
eosinophilic granulocyte colonies. Certain factors such
as flt3 ligand are able to predominately affect stem
cells,
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Tyrosine kinase receptors are growth factor
receptors that regulate the proliferation and
differentiation of a number of cell. Certain tyrosine
kinase receptors function within the hematopoietic
system. Flt3 ligand (Rosnet et al., Oncogene, 6:1641-
1650, 1991) and flk-2 (Matthews et al., Cell, 65:1143-
1152, 1991) are forms of a tyrosine kinase receptor that
is related to c-fms and c-kit receptors. The flk-2 and
flt3 receptors are similar in amino acid sequence and
vary at two amino acid residues in the extracellular
domain and diverge in a 31 amino acid segment located
near the C-terminus.

flt3 ligand is a hematopoietic growth factbr which
has the property of being able to regulate the growth
and differentiation of hematopcietic progenitor and stem
cells. Because of its ability to support the growth and
preliferation of progenitor cells, f1t3 receptor
agonists have potential for therapeutic use in treating
hematopoietic disorders such as aploastic anemia and
myelodysplastic syndromes. Additicnally, flt2 receptor
agonists will be useful in restoring hematopoietic cells
to normal amounts in those cases where the number of
cells has been reduced due to diseases or to therapeutic

treatments such as radiation and chemotherapy.

WO 94/28391 discloses the native f£1t3 ligand
brotein sequence and a cDNA sequence encoding the flt3
ligand, methods of expressing f1t3 ligand in a host cell
transfected with the cDNA and methods of treating
patients with & hematopoietic disorder using £1t3
ligand.

US Patent No. 5,554,512 is directed to human flt3
ligand as an isolated protein, DNA encoding the £1t3
ligand, host cells transfected with cDNAs encoding £1t3

B8
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ligand and methods for treating patients with flt3
ligand.

WO 94/26891 provides mammalian flt3 ligands,
including an isolate that has an insertion of 29 amino

acids, and fragments there of.

Rearrangement of Protein Seguences

In evolution, rearrangements of DNA sequences serve
an important role in generating a diversity of protein
structure and function. Gene duplication and exon
shuffling provide an important mechanism to rapidly
generate diversity and thereby provide organisms with a
competitive advantage, especially since the basal
mutation .rate is low (Doolittle, Protein Science 1:191-
200, 1992).

The development of recombinant DNA methods has made
it possible to study the effects of seguence
transposition on protein felding, structure and
function. The approach used in creating new sequences
resembles that of naturally occurring pairs of proteins
that are related by linear reorganization of their amino
acid sequences (Cunningham, et al., Proc. Natl. Acad.
Sci. U.S5.A. 76:3218-3222, 1979; Teather & Erfle, J.
Bacteriol. 172: 3837-3841, 1990; Schimming et al., Eur.
J. Biochem. 204: 13-19, 1992; Yamiuchi and Minamikawa,
FEBS Lett. 260:127-130, 1991: MacGregor et al., FEBS
Lett. 37B:263-266, 1996). The first in vitro
application of this type of rearrangement to proteins
was described by Goldenberg and Creighton (J. Mel. Biol.
165:407-413, 1983). A new N-terminus is selected at an
internzl site (breakpoint} of the original sequence, the
new sequence having the same order of amino acids as the
original from the breakpoint until it reaches an aminoc
acid that is.at or near the original C-terminus. At this

point the new sequence is joired, either directly or

3
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through an additional portion of sequence {linker), to
an amino acid that is at or near the original N-
terminus, and the new sequence continues with the same
zequence as the original until it reaches a point that
is at or near the amino acid that was N-terminal to the
breakpoint site of the original sequence, this residue
forming the new C-terminus of the chain.

This approach has been applied to proteins which
range in size from 58 to 462 amino acids {Goldenberg &
Creighton, J. Mol. Biol. 165:407-413, 1983; Li &
Coffino, Mol. Cell. Biol, 13:2377-2383, 1993). The
proteins examined have represented a broad range of
structural classes, including proteins that contain
predominantly a -helix (interleukin-4; Kreltman et al.,
Cytokine 7:311-318, 1895), P -sheet (interleukin-1;
Horlick et al., Protein Eng. 5:427-431, 1992), or
mixtures of the two (yeast phosphoribosyl anthranilate
isomerase; Luger et al., Science 243:206-210, 1989) .
Broad categories of protein function are represented in
these seqguence reorganization studies:

Enzymes

T4 lysozyme Zhang et al., Biochemistry
32:12311-12318 (1993); zhang et
al., Nature Struct. Biol. 1:434-438
{1995)

dihydrofolate Buchwalder et al., Biochemistry

reductase 31:1621-1630 (1994); Protasova et
al., Prot. Eng. 7:1373-1377 (1995)

ribonuclease Ti Mullins et al., J. Am. Chem. Scc.

116:5529-5533 (1994); Garrett et
al., Protein Science 5:204-211
{1996)

H
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Bacillus P-glucanse Hahn et al., Proc. Natl. Acad. Sci.

aspartate

transcarbamoylase
phosphoribosyl
anthranilate
isomerase
pepsin/pepsinogen
glyceraldehyde-3-
phosphate dehydro-

genase

ornithine
decarboxylase

yeast
phosphoglycerate
dehydrogenase

Enzyme Inhibitor

basic pancreatic
trypsin inhibitor

Cytokines

interleukin-1§

interleukin-4

U.5.4. 91:10417-10421 (1994)

Yang & Schachman, Proc. Natl. Acad.
Sci. U.S.A. 90:11980-11984 (1993)

Luger et al., Science 243:206-210

(1988}); Luger et al., Prot. Eng.
3:249-258 (1990}

Lin et al., Protein Science 4:159-
166 (1995)

Vignais et al., Protein Science
4:994-1000 (1995)

Li & Coffino, Mel. Cell. Biol.
13:2377-2383 (1993)

Ritco-Vonsovici et al., Biochemistry
34:16543-16551 (1995)

Goldenberg & Creighton, J. Mol,
Biol. 165:407-413 (13983)

Horlick et al., Protein Eng. 5:427-
431 (1992)

Kreitman et al., Cytokine 7:311-
318 (1985)

2
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Tyrosine Kinase

Recognition Domain

¢-spectrin SH3 Viguera, et al., J.

domain Mol. Biol. 247:670-681 {1995)

Transmembrane

Protein

omp A Koebnik & Kramer, J. Mol. Biol.
250:617-626 (1995)

Chimeric Protein

interleukin-4- Kreitman et al., Proc. Natl. Acad.

Pseudomonas Sci. U.5.A. 91:6889-6893 (1994).

exotoxin fusion

melecule

The results of these studies have been highly
variable. In many cases substantially lower activity,
solubility or thermodynamic stability were observed (E.
coli dihydrofolate reductase, aspartate
transcarbamecylase, phosphoribosyl anthranilate
isomerase, glyceraldehyde-3-phosphate dehydrogenase,
ornithine decarboxylase, omp A, yeast phosphoglycerate
dehydrogenase). In other cases, the sequence rearranged
protein appeared to have many nearly identical
properties as its natural counterpart (basic pancreatic
trypsin inhibitor, T4 lysozyme, ribonuclease T1,
Bacillus B-glucanase, interleukin-1B, « -spectrin SH3
domain, pepsinogen, interleukin-4). In exceptional
cases, an unexpected improvement over some properties of
the natural sequence was observed, e.g., the solubility
and refolding rate for rearranged o -spectrin SH3 domain
sequences, and the receptor affinity and anti-tumor
activity of transposed interleukin-4—Pseudomonas

exotoxin fusion molecule (Kreitman et al., Proc. Natl.

b
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Acad. Sci. U.S.A. 91:6889-6893, 1994; Kreitman et al.,
Cancer Res. 855:3357-3363, 1995).

The primary motivation for these types of studies
has been to study the role of short-range and long-range
interactions in protein folding and stability. Sequence
rearrangements of this type convert a subset of
interactions that are long-range in the original
sequence into short-range interactions in the new
sequence, and vice versa. The fact that many of these
sequence rearrangements are able to attain a
conformation with at least some activity is persuasive
evidence that protein folding occurs by multiple folding
pathways (Viguera, et al., J. Mol. Biol. 247:670-681,
1995). In the case of the SH3 domain of o -spectrin,
choosing new termini at locations that corresponded to P
~hairpin turns resulted in proteins with slightly less
stability, but which were nevertheless able to fold.

The positions of the internal breakpeints used in
the studies cited here are found exclusively on the
surface of proteins, and are distributed throughout the
linear sequence without any obvious bias towards the
ends or the middle (the variation in the relative
distance from the original N-terminus to the breakpoint
is ca. 10 to 80% of the total sequence length). The
linkers comecting the original N- and C-termini in
these studies have ranged from 0 to 9 residues. Tn one
case {Yang & Schachman, Proc. Natl. Acad. Sci. U.S.A.
90:11980-11984, 1993), a portion of sequence has been
deleted from the original C-terminal segment, and the
connection made from the truncated C-terminus to the
original N-terminus. Flexible hydrophilic residues such
as Gly and Ser are frequently used in the linkers.
Viguera, et al.(J. Mol. Biol. 247:670-681, 1995)
compared joining the original N- and C- termini with 3-
or 4-residue linkers; the 3-residue linker was less
thermodynamically. stable. Protasova et al. (Protein
Eng. 7:1373-1377, 1994) used 3- or S5-residue linkers in

7
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connecting the original N-termini of E. coli
dihydrofolate reductase; only the 3-residue linker

produced protein in good yield.
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Summary of the Invention

The modified human £1t3 receptor agonists of the

present invention can be represented by the Formula:
1 2
X -(L)a—X

wherein;

a is 0 or 1;

X1 is a peptide comprising an amino acid
sequernice corresponding to the sequence of residues n+l
through J;

X2 is a peptide comprising an amineo acid
sequence corresponding to the sequence of residues 1
through n;

n ilg an integer ranging from 1 to J-1; and

L is a linker.

In the formula above the constituent aminc acids
residues of human flit3 ligand are numbered sequentially
1 through J from the amino to the carboxyl terminus. A
pailr of adjacent amino acids within this protein may be
numbered n and n+1 respectively where n is an integer
ranging from 1 to J-1. The residue n+l becomes the new
N-terminus of the new flt3 receptor agonist and the
residue n becomes the new C-terminus of the new flt3

receptor agonist.

The present invention relates to novel f1t3
receptor agonists of the following formula:

ThrGlnAspCysSerPheGlnHisSerProlleSerSerAspPheAlaVallysIleArg
10 20

GluLeuSerAspTyrLeuLeuGlnAspTyrProValThrValAlaSerAsnLeuGlnAsp
30 40

GluGluLeuCysGlyGlyLeuTrpArgLeuValleuAlaGlnArgTrpMetGluArgLeu
50 60

q
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LysThrValalaGlySerLysMetGlnGlyLeuLeuGluArgValAsnThrGlulleHis
70 80

PheValThrLysCysAlaPheGlnProProProSerCysLeuArgPheValGlnThraisn
20 100

IleSerArgLeuLeuGlnGluThrSerGluGlnLeuValAlaLeuLysProTrpIleThr
110 129

ArgGlnAsnPheSerArgCysLeuGluLeuGlnCysGinProAspSerSerThrLeuPro
130 140

ProProTrpSerProArgProLeuGluAlaThralaProThralaProGlnProProlen
150 160

LeulLeuLeuLeuleuLeuProvValGlyLeuLeuleuLeuAlaAlaAlaTrpCysLeuHis
170 180

TrpGlnArgThrArgArgArgThrProArgProGlyGluGlnVal ProProval ProSer
190 200

ProGlnAspleuleuleuValGluHis SEQ ID NO:145
209

wherein the N-terminus is joined to the C-terminus

directly or through a linker capable of joining the N-

terminus to the C-terminus and having new C- and N-

termini at amino acids;

28-29 42-43 . 83-94
29-30 64-65 94-95
30-31 65-66 95-96
31-32 66-67 96-97
32-33 86-87 97-98
34-35 87-88 98-99
36-37 88-89 99-100
37-38 89-90 100-101
38-39 90-91 101-102
39-40 91-92 102-103
40-41 92-93 respectively; and
41-42

additionally said flt3 receptor agonist polypeptide can

be immediately preceded by (methionine™)
{methionine™, alanine™).

A preferred embodiment is human f1lt3 receptor

agonist polypeptide, comprising a modified flt3 ligand

amino acid sequence of the Formula:
40

PCT/USS7/18700

. -1
. (alanine’) or
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ThrGlnAsprsSerPheGlnHisSerProIleSerSerAspPheAlaValLysIleArg
10 20

GluLeuSerAspTyrLeuleuGlnAspTyrProvalThrValalaSerAsnLeuGlnAsp
30 40

GluGluLeuCysGlyGlyLeuTrpArgLeuValLeuAlaGlnArgTrpMetGluArgLeu
50 60

LysThrValAlaGlySerLysMetGlnGlyLeuLeuGluArgValAsnThrGlulletis
70 80

PheValThrLysCysAlaPheGlnProProProSerCysLeuArgPheValGlnThrAsn
90 100

IleSerArgLeuLeuG1nG1uThrSerGluGlnLeuValAlaLeuLysProTrleeThr
110 120

ArgGlnAsnPheSerArgCysLeuGluleuGlnCysGlnProAspSerSerPhrLeu
130 SEQ ID NO:144

wherein the N-terminus is joined to the C-terminus
directly or threcugh a linker capable of joining the N-
terminus to the C-terminus and having new C- and N-

terminl at amino acids;

28-29 42-43 93-94
29-30 64-65 94-95
30-31 65-66 95-96
31-32 66-67 96-97
32-33 86-87 97-98
34-35 87-88 98-99
36-37 88-89 99-100
37-38 89-90 100-101
38-39 90-31 101-102
39-40 91-92 102-103
40-41 92-93 respectively; and
41-42

additionally said flt3 receptor agonist polypeptide can
be immediately preceded by (methionine™), (alanine™ or
(methionine™, alanine™).

The more preferred breakpoints at which new C-
terminus and N-terminus can be made are 36-37, 37-38,
38-39, 39-40, 40-41, 41-42, 42-43, 64-65, 65-66, 66-67,

"
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86-87, 87-88, 88-89, 89-90, 90-91, 91-92, 92-93, 93-94,
95,-96, 96-97, 97-98, 99-100 and 100-101

The most preferred breakpoints at which new C-
terminus and N-terminus can be made are; 39-40, 65-66,
89-90, 99-100 and 100-101.

The flt3 receptor agonists of the present invention
may contain amino acid substitutions, deletions and/or
insertions. It is also intended that the flt3 receptor
agonists of the present invention may alsoc have amino
acid deletions at either/or both the N- and C- termini
of the original protein and or deletions from the new N-
and/or C-termini of the sequence rearranged proteins in
the formulas shown above.

The f1lt3 receptor agonists of the present invention
may contain amino acid substitutions, deletions and/or

insertions.

A preferred embodiment of the present invention the
linker (L) Jjoining the N-terminus to the C-terminus is a
polypeptide selected from the group consisting of:

GlyGlyGlySer SEQ TD NO:38;

GlyGlyGlySerGlyGlyGlySer SEQ ID NO:39;

GlyGlyGlySerGlyGlyGlySerGlyGlyGlySer SEQ ID NO:40;

SerGlyGlySerGlyGlySer SEQ ID NO:41;

GluPheGlyAsnMet SEQ ID NO:42;

GluPheGlyGlyAsnMet SEQ ID NO:43;

GluPheGlyGlyAsnGlyGlyAsnMet SEQ ID NO:44;

GlyGlySerAspMetAlaGly SEQ ID NO:45;

SerGlyGlyAsnGly SEQ ID NO:46;

SerGlyGlyAsnGlySerGlyGlyAsnGly SEQ ID NO:47;

SerGlyGlyAsnGlySerGlyGlyAsnGlySerGlyGlyAsnGly SEQ

ID NO:48;

SerGlyGlySerGlySerGlyGlySerGly SEQ ID NO:49:

.’l
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SerGlyGlySerGlySerGlyGlySerGlySerGlyGlySerGly SEQ
ID NO:50;

GlyGlyGlySerGlyGly SEQ ID NO:51;
GlyGlyGlySerGlyGlyGly SEQ ID NO:52;
GlyGlyGlySerGlyGlyGlySerGlyGly SEQ ID NO:53;
GlyGlyGlySerGlyGlyGlySerGlyGlyGlySerGly SEQ ID
NO:54;
GlyGlyGlySerGlyGlyGlySerGlyGlyGlySerGlyGlyGly SEQ
ID NO:55;
GlyGlyGlySerGlyGlyGlySerGlyGlyGlySerGlyGlyGlySerGly
GlyGlySerGly SEQ ID NO:56;
GlyGlyGlySerGlyGlyGlySerGlyGlyGlySerGlyGlyGlySerGly
GlyGlySerGlyGlyGlySerGlyGlyGlySerGly SEQ ID NO:148;
ProProProTrpSerProArgProLeuGlyAlaThrAlaProThralaGly
GlnProProLeu SEQ ID NO:149;
ProProProTrpSerProArgProLeuGlyAlaThrAlaProThr SEQ
ID NO:150; and
ValGluThrValPheHisArgValSerClnAspGlyLeuLeuThrSer
SEQ ID NO:151.

The present invention alsc encompasses recombinant
human £1t3 receptor agonists co-administered or
sequentially with one or more additional colony
stimulating factors (CSF) including, cytokines,
lymphokines, interleukins, hematopoietic growth factors
which include but are not limited to GM-CSF, G-CSF, c-
mpl ligand (also known as TPO or MGDF), M-CSF,
erythropoietin (FLT3}, IL-1, IL-4, IL-2, IL-3, IL-5, IL-
&, I1L-7, IL-8, IL-9, IL-10, IL-11, IL-12, IL-13, IL-15,
LIF, human growth hormone, B-cell growth factor, B-cell
differentiation factoxr, eosinophil differentiation
factor and stem cell factor (SCF) also known as steel
factor or c-kit ligand (herein collectively referred to
as " factors”). These cco-administered mixtures may be
characterized by having the usual activity of both of
the peptides or the mixture may be further characterized

by having a biolegical or physiological activity greater

13
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than simply the additive function of the presence of the
flt3 receptor agonists or the second colony stimulating
factor alene. The co-administration may alse provide an
enhanced effect on the activity or an activity different
from that expected by the presence of the flt3 ligand or
the second colony stimulating factor. The co-
administration may also have an improved activity
profile which may include reduction of undesirable
biological activities associated with native human f1t3
ligand. In addition to the list above, IL-3 variants
taught in WO 94/12639 and WO 94/12638 fusion protein
taught in WO 95/21197., and WO 95/21254 G-CSF receptor
agonists disclosed in WO 97/12877, c-mpl receptor
agonists disclosed in WO 97/12978, IL-3 receptor
agonists disclosed in WO 97/12979 and multi-functional
receptor agonists taught in WO 97/12985 can be co-
administered with the polypeptides of the present
invention. As used herein "IL-3 variants” refer to IL-3
variants taught in WO 94/12639 and WO 94/12638. As used
herein "fusion proteins” refer to fusion protein taught
in WO 95/21197, and WO 95/21254. As used herein “G-CSF
receptor agonists® refer to G-CSF receptor agonists
disclosed in WO 97/12978. As used herein “c-mpl receptor
agonists’ refer to c-mpl receptor agonists disclosed in
WO 97/12978. As used herein “IL-3 receptor agonists”
refer to IL-3 receptor agonists disclosed in WO
97/12979. As used herein “multi-functional receptor
agonists’ refer to multi-functional receptor agonists
taught in WO 97/12985.

In addition, it is envisioned that in vitro uses
would include the ability teo stimulate bone marrow and
blood cell activation and growth before the expanded
cells are infused into patients. Another intended use is
for the production of dendritic cells both in vivo and

ex vivo.

14
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Brief Description of the Figures

Figure 1 échematically illustrates the sequence
rearrangement of a protein. The N-terminus (N) and the
C-terminus (C} of the native protein are joined through
a linker, or joined directly. The protein is opened at a
breakpoint creating a new N-terminus (new N} and a new
C-terminus (new-C) resulting in a protein with a new
linear amino acid sequence. A rearranged molecule may be
synthesized de novo as linear molecule and not go
through the steps of joining the original N-terminus and
the C-terminus and cpening of the protein at the
breakpoint.

Figure 2 shows a schematic of Method I, for
creating new proteins in which the original N-terminus
and C-terminus of the native protein are joined with a
linker and different N-terminus and C-terminus of the
protein are created. In the example shown the sequence
rearrangement results in a new gene encoding a protein
with a new N-terminus created at amino acid 97 of the
original protein, the original C-terminus (a.a. 174)
joined to the amino acid 11 (a.a. 1- 10 are deleted)
through & linker region and a new C-terminus created at

amino acid 96 of the original sequence.

Figure 3 shows a schematic of Method II, for
creating new proteins in which the original N-terminus
and C-terminus of the native protein are joined without
a linker and different N-terminus and C-terminus of the
protein are created. In the example shown the sequence
rearrangement results in a new gene encoding a protein
with a new N-terminus created at amino acid 97 of the
original protein, the original C-terminus (a.a. 174)
joined to the original N-terminus and & new C-terminus
created at amino acid 96 of the original sequence.
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Figure 4 shows a schematic of Method III, for
creating new proteins in which the original N-terminus
and C-terminus of the native protein are joined with a
linker and different N-terminus and C-terminus of the
protein are c¢reated. In the example shown the sequence
rearrangement results in a new gene encoding a protein
with a new N-terminus created at amino acid 97 of the
original protein, the original C-terminus (a.a. 174)
joined to amine acid 1 through a linker region and a new
C-terminus created at amino acid 96 of the original
seguence.

Figure 5a and 5b shows the DNA sequence encoding
the 209 amino acid mature form of £1lt3 ligand from Lyman
et al. {Oncogene 11:1165-1172, 1995).

Figure 6 shows the DNA sequence encoding the 134
amino acid soluble form of £1t3 ligand from Lyman et al.
(Oncogene 11:1165-1172, 19935).

Figure 7 shows the biocactivity of the f£1t3 receptor
agonists pMON32320 and pMON322321 compared to recombinant
native flt3 (Genzyme) in the MUTZ-2 cell proliferation

assay. MT = mock transfection.

fo




WO 98/18923 PCT/USY7/18700

10

15

20

25

30

35

Detailed Description of the Invention

F1t3 receptor agonists of the present invention may
be useful in the treatment of diseases characterized by
decreased levels of hematopoietic cells.

A flt3 receptor agonist may be useful in the
treatment or prevention of hematopoietic disorders. Many
drugs may cause bone marrow suppression or hematopoietic
deficiencies. Examples of such drugs are AZT, DDI,
alkylating agents and anti-metabolites used in
chemotherapy, antibiotics such as chloramphenicol,
penicillin, gancyclovir, daunomycin and sulfa drugs,
phenothiazones, tranguilizers such as meprobamate,
analgesics such as aminopyrine and dipyrone, anti-
convulsants such as phenytoin or carbamazepine,
antithyroids such as propylthiouracil and methimazole
and diuretics. flt3 receptor agonists may be useful in
preventing or treating the bone marrow suppression or
hematopoietic deficiencies which often occur in patients
treated with these drugs.

Hematopoietic deficiencies may also occur as a
result of viral, microbial or parasitic infections,
burns and as a result of treatment for renal disease or
renal failure, e.g., dialysis. The present peptide may
be useful in treating such hematopoietic deficiency.

Another aspect of the present invention provides
plasmid DNA vectors for use in the method of expression
of these novel flt3 receptor agonists. These vectors
contain the novel DNA sequences described above which
code for the novel polypeptides c¢f the invention.
Appropriate vectors which can transform host cells
capable of expressing the f£lt3 receptor agonists include
expression vectors comprising nucleotide sequences
coding for the flt3 receptor agonists joined to
transcriptional and translational regulatory seguences
which are selected according to the host cells used.

Vectors incorporating modified sequences as described

17
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above are included in the present invention and are
useful in the production of the modified f£lt3 receptor
agonist polypeptides. The vector employed in the method
also contains selected regulatory sequences in operative

5 association with the DNA coding seqguences of the
invention and capable of directing the replication and
expresgion thereof in selected host cells.

As another aspect of the present invention, there

is provided a novel method for producing the novel

10 family of human £1t3 receptor agonists. The method of
the present invention involves culturing suitable cells
or cell line, which has been transformed with a vector
containing a DNA sequence coding for expression of the
novel flt3 receptor agonist polypeptide. Suitable cells

15 or cell lines may include various strains of bacteria
such as E. coli, yeast, mammalian cells, or insect cells
may be utilized as host cells in the method of the
present invention.

20 Other aspects of the present invention are methods
and therapeutic compositions for treating the conditions
referred to above. Such compositions comprise a
therapeutically effective amount of one or more of the
£1lt3 receptor agonists of the present invention in a

25 mixture with a pharmaceutically acceptable carrier.
This composition can be administered either
parenterally, intravenously or subcutaneously. When
administered, the therapeutic composition for use in
this inventien is preferably in the form of a pyrogen-

30 free, parenterally acceptable agqueous sclution. The
preparation of such a parenterally acceptable protein
solution, having due regard to pH, isotonicity,
stability and the 1ike, is within the skill of the art.

35 The dosage regimen involved in a method for
treating the above-described conditions will be

determined by the attending physician considering
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various factors which modify the action of drugs, e.g.
the condition, body weight, sex and diet of the patient,
the severity of any infection, time of administration
and other clinical factors. Generally, a daily regimen
may be in the range of 0.5 - 150 pg/kg of non-
glycosylated f1t3 receptor agonists protein per kilogram
of body weight. Dosages would be adjusted relative to
the activity of a given receptor agonist and it would
not be unreasonable to note that dosage regimens may
include doses as low as 0.1 microgram and as high as 1
milligram per kilogram of body weight per day. In
addition, there may exist specific circumstances where
dosages of flt3 receptor agonist would be adjusted
higher or lower than the range of 0.5 - 150 micrograms
per kilogram of body weight. fThese include co-
administration with other CSF or growth factors: co-
administration with chemotherapeutic drugs and/or
radiation; the use of glycosylated f£lt3 receptor
agonists; and various patient-related issues mentioned
earlier in this section. As indicated above, the
therapeutic method and compositions may also include co-
administration with other human factors. A non-
exclusive list of other appropriate hematopoietins, CSFs
and interleukins for simultaneous or serial co-
administration with the polypeptides of the present
invention includes GM-CSF, G-CSF, c¢-mpl ligand (also
known as TPC or MGDF), M-CSF, erythropoietin (FLT3), IL-
1, 1L-4, IL-2, IL-3, IL-5, IL-6, IL-7, IL-8, IL-9, IL-
10, 1L-11, 1IL-12, IL-13, IL-15, LIF, human growth
hormone, B-cell growth factor, B-cell differentiation
factor, ecsinophil differentiation factor and stem cell
factor (SCF} also known as steel factor or c-kit ligand
{herein collectively referred to as “factors”), or
combinations thereof. In addition to the list above, IL-
3 variants taught in WO 94/12639 and WO 94/12638 fusion
protein taught in WO 95/21197, and WO 95/21254 G-CSF

receptor agonists disclosed in WO 97/12977, c-mpl
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receptor agenists disclosed in WO 97/12973, IL-3
receptor agonists disclosed in WO 97/12979 and multi-
functional receptor agonists taught in WO 97/12985 can
be co-administered with the polypeptides of the present
invention.

The f1t3 recepter agonists of the present invention
may be useful in the mobilization of hematopoietic
progenitors and stem c¢ells in peripheral blood.
Peripheral blood derived progenitors have been shown to
be effective in reconstituting patients in the setting
of autologous marrow transplantation. Hematepoietic
growth factors, including G-CSF and GM-CSF, have been
shown to enhance the number of circulating progenitors
and stem cells in the peripheral blood. This has
simplified the procedure for peripheral stem cell
collection and dramatically decreased the cost of the
procedure by decreasing the number of pheresis required.
The £1t3 receptor agonist of the present invention may
be useful in mobilization of stem cells and further
enhance the efficacy of peripheral stem cell

transplantation.

The £1t3 receptor agonists of the present invention
may also be useful in the ex vive expansion of
hematopoietic progenitors. Colony stimulating factors
(CSFs}, such as G-CSF, have been administered alone, co-
administered with other CSFs, or in combination with
bone marrow transplants subsequent to high dose
chemotherapy to treat the neutropenia and which is often
the result of such treatment. However the period of
severe neutropenia may not be totally eliminated. The
myeloid lineage, which is comprised of monocytes
(macrophages), granulocytes {including neutrophils) and
megakaryocytes, is critical in preventing infections and
bleeding which can be life-threatening. Neutropenia may
also be the result of disease, genetic disorders, drugs,
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toxins, radiation and many therapeutic treatments such
as conventional oncology therapy.

Bone marrow transplants have been used to treat
this patient population. However, several problems are
associated with the use of bone marrow to reconstitute a
compromised hematopoietic system including: 1) the
number of stem cells in bone marrow or other tissues,
such as spleen or peripheral blood, is limited, 2} Graft
Versus Host Disease, 3) graft rejection and 4} possible
contamination with tumor cells. Stem cells and
progenitor cells make up a very small percentage of the
nucleated cells in the bone marrow, spleen and
peripheral blood. It is clear that a dose response
exists such that a greater number of multipotential
hematopcietic progenitors will enhance hematopoietic
recovery. Therefore, the in vitro expansion of stem
c¢ells should enhance hematopoietic recovery and patient
survival. Bone marrow from an allogeneic donor has been
used to provide bone marrow for transplant. However,
Graft Versus Host Disease and graft rejection limit bone
marrow transplantation even in recipients with HLA-
matched sibling doners. An alternative to allogeneic
bone marrow transplants is autologous hone marrow
transplants. In autologous bone marrow transplants, some
of the patient's own marrow is harvested prior to
myelcablative therapy, e.g. high dose chemotherapy, and
is transplanted back into the patient afterwards.
Autologous transplants eliminate the risk of Graft
Versus Host Disease and graft rejection. However,
autologous bone marrow transplants still present
problems in terms of the limited number of stems cells
in the marrow and possible contaminatien with tumor
cells. The limited number of multipotential
hematopeoietic progenitors may be overcome by ex-vivo
expansion of the multipotential hematopoietic
progenitors. In addition, stem cells can be specifically

isolated based on the presence of specific surface
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antigens such as CD34+ in order to decrease tumor cell

contamination of the marrow graft.

The following patents contain further details on
separating stem cells, CD34+ cells, culturing the cells
with hematopoietic factors, the use of the cells for the
treatment of patients with hematopoietic disorders and
the use of hematopoietic factors for cell expansion and
gene therapy.

5,061,620 relates to compositions comprising human
hematopoietic stem cells provided by separating the stem
cells from dedicated cells.

5,199,942 describes a method for autologous
hematopoietic cell transplantation comprising: (1)
obtaining hematopoietic progenitor cells from a patient;
{2) ex-vivo expansion of cells with a growth factor
selected from the group consisting of IL-3, £1t3 ligand,
c-kit ligand, GM CSF, IL-l, GM-CSF/IL-3 fusion protein
and combinations thereof; (3) administering cellular
preparation to a patient.

5,240,856 relates to a cell separator that includes an
apparatus for automatically controlling the cell

separation process.

WO 91/16116 describes devices and methods for
selectively isolating and separating target cells from a
mixture of cells.

WO 91/18972 describes methods for in vitro culturing of
bone marrow, by incubating suspension of bone marrow

cells, using a hollow fiber bioreactor.

WO 92/18615 relates to a process for maintaining and

expanding bone marrow cells, in a culture medium
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containing specific mixtures of cytokines, for use in

transplants.

WO 93/08268 describes a method for selectively expanding
stem cells, comprising the steps of (a) separating CD34+
stem cells from other cells and (b) incubating the
separated cells in a selective medium, such that the
stem cells are selectively expanded.

WO 93/18136 describes a process for in vitro support of

mammalian cells derived from peripheral blood.

WO 33/18648 relates to a composition comprising human
neutrophil precursor cells with a high content of
myeloblasts and promyelocytes for treating genetic or
acquired neutropenia.

WO 94/08039 describes a method of enrichment for human
hematopoietic stem cells by selection for cells which
express c-kit protein.

WO 54/11493 describes a stem cell population that are
CD34+ and small in size, which are isolated using a
counterflow elutxiation method.

WO 94/27698 relates to a method combining immunoaffinity
separation and continuous flow centrifugal separation
for the selective separation of a nucleated
heterogeneous cell population from a heterogeneous cell
mixture,

WO 94/25848 describes a cell separation apparatus for
collection and manipulaticn of target cells.

The long term culturing of highly enriched CD34+
precursors of hematopoietic progenitor cells from human
bone marrow in cultures containing IL-la, IL-3, IL-6 or
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GM-CSF is discussed in Brandt et al (J. Clin. Invest.
86:932-941, 1990).

One aspect of the present invention provides a
method for selective ex-vivo expansion of stem cells.
The term "stem cell" refers to the multipotential
hematopoietic cells as well as early myeloid progenitor
and precursors cells which can be isolated from bone
marrow, spleen or peripheral blood. The term "expansion"
refers to the proliferation and differentiation of the
cells. The present invention provides a method for
selective ex-vivo expansion of stem cells, comprising
the steps of; (a) separating stem cells from other
cells, (b) culturing the separated stem cells with a
selective medium which contains a flt3 receptor agonist
and optionally a second colony stimulating factor, and
{¢) harvesting the cultured stems cells. Stem cells, as
well as committed progenitor cells destined to become
neutrophils, erythrocytes, platelets, etc., may be
distinguished from most other cells by the presence or
absence of particular progenitor marker antigens, such
as CD34, that are present on the surface of these cells
and/or by morphological characteristics. The phenotype
for a highly enriched human stem cell fraction is
reported as CD34+, Thy-1+ and lin-, but it is to be
understeood that the present invention is not limited to
the expansion of this stem cell population. The CD34+
enriched human stem cell fraction can be separated by a
number of reported methods, including affinity columns
or beads, magnetic beads or flow cytometry using
antibodies directed to surface antigens such as the
CD34+. Further, physical separation methods such as
counterflow elutriation may be used to enrich
hematopoietic progenitors. The CD34+ progenitors are
heterogenecus, and may be divided into severazl sub-
populations characterized by the presence or absence of

co-expression of different lineage associated cell
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surface associated molecules. The most immature
progenitor cells do not express any known lineage
associated markers, such as HLA-DR or CD38, but they may
exXpress CDI0(thy-1). Other surface antigens such as
CD33, CD38, CD4l, CD71, HLA-DR or c-kit ¢an also be used
to selectively isolate hematopoietic progenitors. The
separated cells can be incubated in selected medium in a
culture flask, sterile bag or in hollow fibers. Various
colony stimulating factors may be utilized in order to
selectively expand cells. Representative factors that
have been utilized for ex-vivo expansion of bone marrow
include, c¢-kit ligand, IL-3, G-CSF, GM-CSF, IL-1, IL-6,
IL-11, fl1t3 ligand or combinations thereof. The
proliferation of the stem cells can be monitored by
enumerating the number of stem cells and other cells, by
standard techniques (e.g. hemacytometer, CFU, LTCIC) or
by flow cytometry prior and subsequent to incubation.

Several methods for ex-vivo expansion of stem cells
have been reported utilizing a number of selection
methods and expansion using various colony stimulating
factors including c-kit ligand (Brandt et al., Blood
83:1507-1514, 1994; McKenna et al., Blood B6:3413-3420,
1995), IL-3 (Brandt et al., Blood 83:1507-1514, 1994;
Sato et al., Blood 82:3600-3609, 1993), G-CSF (Sato et
al., Blocd B2:3600-3609, 1993), GM-CSF (Sato et al.,
Blood 82:3600-3609, 1993), IL-1 (Muench et al., Blood
81:3463-3473, 1993), IL-6 (Sato et al., Blood 82:3600-
3609, 1993), IL-11 (Lemoli et al., Exp. Hem. 21:1668-
1672, 1993; Sato et al., Biood B2:3600-3609, 1993), flt3
ligand (McKenna et al., Blood 86:3413 3420, 1995) and/cor
combinations thereof (Brandt et al., Blood 83:1507 1514,
1984; Haylock et al., Blood 80:1405-1412, 1992, Koller
et al., Biotechnology 11:358-363, 1993; Lemoli et al.,
Exp. Hem. 21:1668-1672, 1993), McKenna et al., Blood
86:3413-3420, 1995; Muench et al., Blood 81:3463-3473,

1993; Patchen et al., Biotherapy 7:13-26, 1994; Sato et
28
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al., Blood 82:3600-3609, 1993; Smith et al., Exp. Hem.
21:870-877, 1993; Steen et al., Stem Cells 12:214-224,
1994; Tsujino et al., Exp. Hem. 21:1379-1386, 1993).
Among the individual colony stimulating factors, hIL-3
has been shown to be one of the most potent in expanding
peripheral blood D34+ cells {(Sato et al., Blood
82:3600-3609, 1993; Kobayashi et al., Blood 73:1836-
1841, 1989). However, no single factor has been shown to
be as effective as the combination of multiple factors.
The present invention provides methods for ex viveo

expansion that utilize novel £1t3 receptor agonists.

Another aspect of the invention provides methods of
sustaining and/or expanding hematopoietic precursor
cells which includes inoculating the cells into a
culture vessel which contains a culture medium that has
been conditicned by exposure to a stromal cell line such
as HS-5 (WO 96/02662, Roecklein and Torok-Strob, Blood
85:997-1105, 1995) that has been supplemented with a
£1t3 receptor agonist of the present invention.

It is also envisioned that uses of flt3 receptor
agonists ¢f the present invention would include blood
banking applications, where the flt3 receptor agonists
are given to a patent to increase the number of blood
cells and blood products are removed from the patient,
prior to some medical procedure, and the blood products
are stored and transfused back into the patient after
the medical procedure. Additionally, it is envisioned
that uses of flt3 receptor agonists would include giving
the flt3 receptor agonists to a blood donor prior to
blood donation to increase the number of blood cells,

thereby allowing the donor to safely give mere blood.

Ancther projected clinical use of growth factors
has been in the in vitro activation of hematopoietic

progenitors and stem cells for gene therapy. Due to the
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long life-span of hematopoietic progenitor cells and the
distribution of their daughter cells throughout the
entire body, hematopoietic progenitor cells are good
candidates for ex vivo gene transfection. In order to
have the gene of interest incorporated into the genome
of the hematopoietic progenitor or stem cell cne needs
to stimulate cell divisien and DNA replication.
Hematopoietic stem cells cycle at a very low .frequency
which means that growth factors may be useful to promote
gene transduction and thereby enhance the clinical
prospects for gene therapy. Potential applications of
gene therapy (review Crystal, Science 270:404-410, 1995)
include; 1) the treatment of many congenital metabolic
disorders and immuncdeficiencies (Ray and Woo, Trends
Genet. 10:253-257, 1994), 2) neurological disorders
{Friedmann, Trends Genet. 10:210-214, 1994), 3) cancer
{(Culver and Blaese, Trends Genet. 10:174-178, 1994) and
4} infectious diseases (Gilboa and Smith, Trends Genet.
10:139-144, 1994).

There are a variety of methods, kmnown to those with
skill in the art, for introducing genetic material into
a host cell. A number of vectors, both viral and non-
viral have been developed for transferring therapeutic
genes inte primary cells. Viral based vectors include;
1) replication deficient recombinant retrovirus (Boris-
Lawrie and Temin, Curr. Opin. Genet. Dev. 3:102-109,
1993; Boris-Lawrie and Temin, Annal. New York Acad. Sci.
716:59-71, 1994; Miller, Current Top. Microbiol.
Immunol. 158:1-24, 1892) and replication-deficient
recombinant adenovirus (Berkner, BioTechniques 6:616-
629, 1988; Berkner, Current Top. Microbiol. Immunol.
158:39-66, 1992; Brody and Crystal, Annal. New York
Acad. Sci. 716:90-103, 1994). Non-viral based vectors
include protein/DNA complexes (Cristianc et al., PNAS
USA. 90:2122-2126, 1993; Curiel et al., PNAS USA
88:8850-8854, 1991; Curiel, Annal. New York Acad. Sci.

716:36-58, 1994), electroporation and liposome mediated
A7
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delivery such as cationic liposomes (Farhcod et al.,
Annal. New York Acad. Sci. 716:23-35, 1994).

The present invention provides an improvement to
the existing methods of expanding hematopoietic cells,
inte which new genetic material has been introduced, in
that it provides methods utilizing f£1t3 receptor
agonists that may have improved biological activity
and/or physical properties.

Another intended use of the flt-3 receptor agonists
of the present invention is for the generation of larger
numbers of dendritic cells, from precursers, to be used
as adjuvants for immunization. Dendritic cells play a
crucial role in the immune system. They are the
professional antigen-presenting cells most efficient in
the activation of resting T cells and are the major
antigen-presenting cells for activation of naive T cells
in vive and, thus, for initiation of primary immune
responses. They efficiently internalize, process and
present soluble tumor-specific antigens (Ag). Dendritic
cells have the unique capacity to cluster naive T cells
and to respond to Ag encounter by rapid up-regulation of
the expression of major histocompatability complex (MHC)
and co-stimulatory molecules, the production of
¢ytokines and migration towards lymphatic organs. Since
dendritic cells are of central importance for
sensitizing the host against a neoantigen for CD4-
dependent immune responses, they may also play a crucial

role in the generation and regulation of tumor immunity.

Dendritic cells originate from a bone marrow CD34+
precursor common to granulocytes and macrophages, and
the existence of a separate dendritic cell colony-
forming unit (CFU-DC) that give rise to pure dendritic
cell colonies has been established in humans. 1In
addition, a post-CFU CD14+ intermediate has been
described with the potential to differentiate along the

dendritic cell or the macrophage pathway under distinct
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cytokine conditions. This bipotential precursor is
present in the bone marrow, cord blood and peripheral
bleod. Dendritic cells can be isolated by the cell
specific marker, CD83, which is expressed on mature
dendritic cells, to delineate the maturation of cultured
dendritic cells.

Dendritic cells based strategies provide a method
for enhancing immune response against tumors and
infectious agents. AIDS is another disease for which
dendritic cell based therapies can be used, since
dendritic cells can play a major role in promoting HIV-
1 replication. An immunotherapy requires the generation
of dendritic cells from cancer patients, their in vitro
exposure to tumor Ag, derived from surgically removed
tumor masses, and reinjection of these cells into the
tumor patients. Relatively crude membrane preparations
of tumor cells will suffice as sources of tumor antigen,
avoiding the necessity for molecular identification of
the tumor antigen. The tumor antigen may also be
synthetic peptides, carbohydrates, or nucleic acid
sequences. In addition, concomitant administration of
cytokines such as the flt-3 receptor agonists of the
present invention may further facilitate the induction
of tumor immunity. It is foreseen that the immuneotherapy
can be in an In vivo setting, wherein the flt-3 recepter
agonists of the present invention is administered to a
patient, having a tumor, alone or with other
hematopoietic growth factors to increase the number of
dendritic cells and endogenous tumor antigen is
presented on the dendritic cells. It is also envisioned
that in vivo immunotherapy can be with exogenous
antigen. It is also envisioned that the immunotherapy
treatment may include the mobilization of dendritic cell .
precursors or mature dendritic, by administering the
flt-3 receptor agonists of the present invention alone
or with other hematopoiétic growth factors to the

patient, removing the dendritic cell precursors or
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mature dendritic cells from the patient, exposing the
dendritic cells to antigen and returning the dendritic
cells to the patient. Furthermore, the dendritic cells
that have been removed can be cultured ex vivo with the
£lt-3 receptor agonists of the present invention alone
or with other hematopoietic growth factors to increase
the number of dendritic cells prior to exposure to
antigen. Dendritic cells based strategiss also provide a
method for reducing the immune response in auto-immune
diseases.

Studies on dendritic cells have been greatly
hampered by difficulties in preparing the cells in
sufficient numbers and in a reasonably pure form. In an
ex-vive cell expansion setting, granulocyte-macrophage
colony-stimulating factor (GM-CSF) and tumor necrosis
factor-o (TNF-a ) cooperate in the ex vivo generation of
dendritic cells from hematopoietic progenitors (CD34+
cells}) retrieved from bone marrow, cord blood, or
peripheral blood and flk-2/f1t-3 ligand and c-kit ligand
(stem cell factor {SCF|) synergize to enhance the GM-CSF
plus TNF-a induced generation of dendritic cells (Siena,
S. et al. Experimental Hematology 23:1463-1471, 1995).
Also provide is a method of ex vivo expansion of
dendritic cell precursors cr mature dendritic cells
using the flt-3 receptor agonists of the present
invention to provide sufficient quantities of dendritic
cells for immunotherapy.

Determination of the Linker

The length of the amino acid seguence of the
linker can be selected empirically or with guidance from
structural information, or by using a combination of the
two apprecaches.

When no structural information is available, a

small series cof linkers can be prepared for testing
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using a design whose length is varied in order to span a
range from 0 to 50 A and whose sequence is chosen in
order to be consistent with surface exposure
(hydrophilicity, Hopp & Woods, Mol. Immunol. 20: 483 -
489, 1983; Kyte & Doolittle, J. Mol. Biol. 157:105-132,
1982; solvent exposed surface area, Lee & Richards, J.
Mol. Biol. 55:379-400, 1971) and the ability to adopt
the necessary conformation without deranging the
configuration of the flt3 receptor agonist

. {conformationally flexible; Karplus & Schulz,

Naturwissenschaften 72:212-213, (1985). Assuming an
average of translation of 2.0 te 3.8 A per residue, this
would mean the length to test would be between.O te 30
residues, with 0 to 15 residues being the preferred
range. Exemplary of such an empirical series would be
to construct linkers using a cassette sequence such as
Gly-Gly-Gly-Ser repeated n times, where n is 1, 2, 3 or
4. Those skilled in the art will recognize that there
are many such sequences that vary in length or
composition that can serve as linkers with the primary
congideration being that they be neither excessively
long nor short (cf., Sandhu, Critical Rev. Biotech. 12:
437-462, 1992}); if they are too long, entropy effects
will likely destabilize the three-dimensional fold, and
may also make folding kinetically impractical, and if
they are too short, they will likely destabilize the
molecule because of torsional or steric strain.

Those skilled in the analysis of protein structural
information will recognize that using the distance
between the chain ends, defined as the distance between
the c-alpha carbons, can be used to define the length of
the sequence to be used, or at least to limit the number
of possibilities that must be tested in an empirical
selection of linkers. They will also recognize that it
is sometimes the case that the positions.of the ends of

the polypeptide chain are ill-defined in structural
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models derived from x-ray diffraction or nuclear
magnetic resonance spectroscopy data, and that when
true, this situation will therefore need to be taken
into account in order to properly estimate the iength of
the linker required. From those residues whose
positions are well defined are selected two residues
that are close in sequence to the chain ends, and the
distance between their c-alpha carbons is used to
calculate an approximate length for a linker between
them. Using the calculated length as a guide, linkers
with a range of number of residues (calculated uging 2
to 3.8A per residue) are then selected. These linkers
may be composed of the original sequence, shortened or
lengthened as necessary, and when lengthened the
additional residues may be chosen to be flexible and
hydrophilic as described above; or optionally the
original seguence may be substituted for using a series
of linkers, one example being the Gly-Gly-Gly-Ser
cassette approach mentioned above; or opticnally a
combination of the original sedquence and new sequence
having the appropriate total length may be used.

Determination of the Amino and Carboxyl Termini of f£1t3
Receptor Agonists

Sequences of flt3 receptor agonists capable of
folding to biologically active states can be prepared by
appropriate selection of the beginning (amino terminus)
and ending (carboxyl terminus) positions from within the
original polypeptide chain while using the linker
sequence as described above. Amino and carboxyl termini
are selected from within a commen stretch of sequence,
referred to as a breakpoint region, using the guidelines
described below. A novel amino acid seguence is thus
generated by selecting amino and carboxyl termini from
within the same breakpoint region. In many cases the
selection of the new termini will be such that the
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original position of the carboxyl terminus immediately
preceded that of the amino terminus. However, those
skilled in the art will recognize that selections of
termini anywhere within the region may function, and
that these will effectively lead to either deletions or
additions to the amino or carboxyl portions of the new
sequeﬁce.

It is a central tenet of molecular biology that the
primary amino acid seguence of a protein dictates
folding to the three-dimensional structure necessary for
expression of its bioclogical function. Methods are
known to those skilled in the art to obtain and
interpret three-dimensional structural information using
x-ray diffraction of single protein crystals or nuclear
magnetic resonance spectroscopy of protein solutions.
Examples of structural information that are relevant to
the identification of breakpeint regions include the
location and type of protein secondary structure (alpha
and 3-10 helices, parallel and anti-parallel beta
sheets, chain reversals and turns, and loops; Keabsch &
Sander, Biopolymers 22: 2577-2637, 1983; the degree of
soclvent exposure of amino acid residues, the extent and
type of interactions of residues with one another
{Chothia, Ann. Rev. Biochem. 53:537-572; 1984) and the
static and dynamic distribution of conformations along
the polypeptide chain (Alber & Mathews, Methods Enzymol.
154: 511-533, 1987). 1In some cases additional
information is known about solvent exposure of residues;
one example is a site of post-translaticnal attachment
of carbohydrate which is necessarily on the surface of
the protein. When experimental structural information
is not available, or is not feasible to obtain, methods
are also available to analyze the primary amino acid
sequence in order to make predictions of protein
tertiary and secondary structure, solvent accessibility
and the occurrence of turns and loops. Biochemical

methods are also sometimes applicable for empirically
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determining surface exposure when direct structural
methods are not feasible; for example, using the
identification of sites of chain scission following
limited proteolysis in order to infer surface exposure
(Gentile & Salvatore, Eur. J. Biochem. 218:603-621,
1993). Thus using either the experimentally derived
structural information or predictive methods (e.g.,
Srinivisan & Rose Proteins: Struct., Funct. & Genetics,
22: 81-99, 1995) the parental amino acid sequence is
inspected to classify regions according to whether or
not they are integral to the maintenance of secondary
and tertiary structure. The occurrence of sequences
within regions that are known to be invelved in periodic
gsecondary structure (alpha and 3-10 helices, parallel
and anti-parallel beta sheets) are regions that should
be avoided. sSimilarly, regions of aminc acid sequence
that are observed or predicted to have a low degree of
solvent exposure are more likely to be part of the so-
called hydrophobic core of the protein and should also
be avoided for selection of amino and carboxyl termini.
In contrast, those regions that are known or predicted
to be in surface turns or loops, and especially thoge
regions that are known not to be regquired for biclogical
activity, are the preferred sites for location of the
extremes of the polypeptide chain. Continuous stretches
of aminc acid sequence that are preferred based on the

above criteria are referred to as a breakpoint region.
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NCOFLT

HIND160

HIND165

FL23For

FH3AFor

SCF.REV

39FOR

33REV

65FOR

65REV

89FOR

89REV

L5A

Lioa

L15A

L5B

L10B

L15E

L15C

L15D

L15E

PCT/U897/18760

TABLE 1
OLIGONUCLECTIDES

CTGACCATGGCNACCCAGGACTGCTCCTTCCAA SEQ ID NO:57;
ACTGAAGCTTAGGGCTCGACACTGCAGCTCCAG SEQ ID NO:58;
ACTGAAGCTTACAGGGTTGAGGAGTCGGGCTG SEQ ID NO:59;

GACTGCCATGGUNACYCAGGAYTGYTCYTTYCAACACAGCCCCATC
SEQ ID NO:60;

GACTGCCATCGCNACYCAGGAYTGYTCYTTYCAACACAGCCCCATC
SEQ ID NO:61;

TGTCCAAACTCATCAATGTATC SEQ ID NO:62
CATGGCCATGGCCGACGAGGAGC TCTGCGGGGGCCTCT SEQ ID NO:63;
GCTAGAAGCTTACTGCAGGTTGGAGGCCACGGTGAC SEQ ID NO:64;
CATGGCCATGGCCTCCAAGATGCAAGGCTTGCTGGAGC SEQ ID NO:65;
GCTAGAAGCTTACCCAGCGACAGTCTTGAGCCGCTC SEQ ID NO:66;
CATGGCCATGGCCCCCCCCAGCTGTCTTCGCTTCCT SEQ ID NO:E67;
GCTAGAAGCTTAGGGCTGARAAGGCACATTTGGTGACE SEQ ID NO:68;

CCCTCTC TGGUGGCAACGGCACCCAGGAC TGCTCCTTCCAAC
SEQ ID NO:6%;

GCEGTAACGGCAGTGGAGETAATGGCACCCAGGACTGC TCCTTCCAAC
SEQ ID NO:70;

ACGGCAGTGETGGCAATCGGAGCGGCGGAAATGGAACCCAGGACTGCTCCT
TCCAAC SEQ ID NO:71;

GTGCCETTGCCECCAGACAGGGTTGAGGAGTCGGGECTG SEQ ID NO:72;

ATTACCTCCACTGCCGTTACCGCCTGACAGEGTTGAGCAGTCGEECTG
SEQ ID NO:73;

GUTCCCATTGCCACCACTGCCGTTACCTC CAGACAGGGTTGAGGA
GTCGGGCTG SEQ ID NO:74;

GATGAGGATCCGGTGGCAATGOGAGCGGCGGARATGGAACCTAGG
ACTGCTCCTTCCACC SEQ ID NO:75;

GATGACGGATCCGTTACCTCCAGACAGGGTTGAGGAGTCGGGCTG
SEQ ID NO:76;

GATGACGGATCCGGAGGTAATCACACCCAGGACTGCTCCTTCCARC
S5EQ ID NQ:77;
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339F0OR2

339REV2

339-10F0R3

339-15F0R2

339REV3

FLN3

FLN7

FLN11

C-term

FLC3

FLC4

FLC10

Flt36

Fle3?

Flt3g

F1t39

Flt4o

Flt41

Fled2

Flt43

36REV

37REV

PCT/US97/18700

GACTGCCATGCCCGACGAGGAGLTCTECG SEQ ID NO:78;
GACTCAAGCTTACTGCAGGTTGGACGGCC SEQ ID NO:79;
GACTCGGEATCCGGAGGTTCTEGCACCCAGGACTECTCC SEQ ID NO:80;
GACTGGGATCCGGTGGCAGTGEEAGCGECGGATCTEGAACT SEQ TD NO:81;
GACTTGGGATCCACTACCTCCAGACAGGGTTGAGGAGTC SEQ ID NO:82;

ACTGACGGATCCACCGCCCAGGGT TGAGGAGTCEEGCTG SEQ 1D NO:83;

ACTGACGGATCCACCTCCTGACCCACCGCCCAGGETTGAGGAGTCGRGCTS
SEQ ID NO:84;

ACTGACGGATCCACCTCCTGACCCACCTCCTGACCCACCGOOCAG
GGTTGAGGAGTCGGGCTG SEQ ID NO:85;

ACGTAAAGCTTACAGGGTTGAGGAGTCG SEQ ID NO:86;
GTCAGTGGATCCGGAGGTACCCAGGACTGCTCCTTCCAAC SEQ ID NO:87;

GTCAGTGGATCCGGAGGTGGCACCCAGEACTGCTCCTTCCAALD
SEQ ID NO:88;

GTCAGTGGATCCGGAGGTGGCTCAGGGEEACCTACTGGTACCOAG
GACTGCTCCTTCCAAC SEQ ID NO:89;

GTTGCCATGGCNTCNAAYCTGCARGAYGARGARCTGTGCGGGGGCCTCTGG
CGGCTG SEQ ID NO:90;

GTTGCCATGGCNAAYCTGCARGAYGARGARCTG TGYGGGGGECCTCTEGCG
GCTGETC SEQ ID NO:91;

GTTGCCATGGCNCTGCARGAYGARGARCTG TG YGGYGGCCTCTGGCGECTG
GTCCTG SEQ ID NO:92;

GTTGCCATGGCNCARGAYGARGARC TGTGYGG Y GGYCTC TCGCGGETGETC
CTGGCA SEQ ID NO:§3;

GTTGCCATGECNGAYGARGARCTGTGYGGYGGY CTCTGGCEEC TRGT TS
GCACAG SEQ ID NO:94;

GTTGCCATGGCNGARGARCTGTGY GCYGEYCTC TGGCGECTGETCCTGGCA
CAGCGC SEQ ID NO:95;

GTTGCCATEGCNGARCTGTGYGGYGGYCTGTGGCGYCTCCTCCTCRCACAG
CGCTGG SEQ ID NO:96;

GTTGCCATCGCNC TG TGYGGYGEYC TETEGCGEY CTCOTCC TGECACRAGLSC
TGGATG SEQ ID NO:97;

TATGCAAGCTTAGGCCACGGTGACTGGGTA SEQ ID NO:98;

TATGCAAGCTTAGGAGGCCACGGTGACTGG SEQ ID NO:98;
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3BREV
39REV
5 40REV
41REV

42REV
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43REV

TATGCAAGCTTAGTTGGAGGCCACGGTGAC SEQ ID
TATGCAAGCTTACAGGTTGGAGGCCACGGT SEQ ID
TATGCAAGCTTACTGCAGGTTGGAGGCCAC SEQ ID

TATGCAAGCTTAGTCCTGCAGGTTGGAGGS SEQ ID

TATGCAAGCTTACTCGTCCTGCAGGTTIGGA SEQ ID

TATGCAAGCTTACTCCTCGTCCTGCAGGTT SEQ ID

37

NO:

NO:

NO:

NO:

NO:

NO:

PCTAUSY7/18700

100;

101;

102;

103;

104;

105;




WO 98/18923

10

15

20

25

30

35

40

45

50

55

TABLE 2
DNA seguences

pMON30237.seq

BCCACCCAGGACTGCTCCTTCCAACACAGCCCCATCTCCTCCGACTTCRE
TGTCAAAATCCETGAGCTGTC TGACTACCTGCT TCARGATTACCCAGTCA
CCGTGGCCTCCAACCTGCAGGACGAGGAGCTCTGLCEGECECTCTGECEE
CTGETCCTCGCACAGCGCTGGATGEAGCGGCTC AAGACTCTCGCTGGETC
CAAGATGCAAGGCTTGC TGGAGCGCGTGAACACGGAGATACACTTTGTCA
CCAAATGTGCCTTICAGCCCCCCCCCAGCTGTCT TCGCTTCGTCCAGALT
AACATCTCCCGCCTCCTGCAGGAGACCTCCGAGCAGCTGETGGOGCTGAR
GCCCTGGATCACTCGCCAGAACTTCTCCCGETGCCTGGAGCTGCAGTGTC
AGCCC SEQ ID NO:106;

PMON30238.segq

GCCACCCAGGACTGCTCCTTCCARCACAGCCCCATCTCCTCCGACTTCGC
TGTCAAAATCCGTGAGCTGTCTGACTACC TGC T TCAAGATTACCCAGTCA
CCGTGGCCTCCAACCTGCAGGACGAGGAGC TCTGCGEGGGCCTCTGCCGS
CTGGTCCTCGCACAGCGCTCGATGGAGCGECTCAAGAC TGTCGCTGGGTC
CAAGATGCAAGGCTTGCTGGAGCGCETCAACACGGAGATACACTTTGTCA
CCAAATGTGCCTTTCAGCCCCCCCCCAGCTGTC TTCGCTTCGTCCAGACT
ARCATCTCCCGCCTCCTGCAGGAGACCTCCEAGCAGCTGGTGGCGCTGAA
GCCCTGGATCACTCGCCAGAACTTCTCCCGGETGCCTGGAGCTGCAGTGTC
AGCCCGACTCCTCAACCCTG SEQ ID NO:107;

PMON30239.seq

GCCACCCAGGACTGCTCCTTCCAACACAGCCCCATCTCCTCCGACTTOGE
TGTCAAAATCCGTGAGCTGTCTGACTACCTGC TTCAAGATTACCCAGTCA
CCGTGGCCTCCAACCTGCAGGACGAGEAGC TCTGCGEEGECOTCTOGOGS
CTGETCCTCACACAGCGCTCGATGGAGCGGCTCAAGACTGTCGCTEGATC
CAAGATGCAAGGCTTGCTGGAGCGCCTGAACACGGAGATACACTTTGTCA
CCARATGTGCCTTTCAGGAGACCTCCGAGCAGC TGGTGGCECTGAAGCCS
TGGATCACTCGCCAGAACTTC TCCCGGTGCCTGEAGCTGCAGTCTCAGCS
CGACTCCTCAACCCTG SEQ ID NO:108;

pMON32329 . seq

GGAACTCAGGATTGTTCTTTCCAACACAGCCCCATCTCCTCCCGACTTCGC
TGTCAAAATCCGTGAGCTGTC TGACTACCTGCTTCAAGATTACCCAGTCA
CCGETGGCCTCCAACCTGCAGGACGAGGAGCTCTGCGEREGLCTOTEGLGE
CTGGTCCTGGCACAGCGCTGGATGGAGCGRCTCAAGACTGTC GCTGEETC
CARGATGCAAGGCTTGCTGCAGCGCGTGAACACGGAGATACACTITGTCA
CCAAATGTGCCTTTCAGCCCCCCCCCAGCTGTCT TCGCTTCG TCCAGACT
AACATCTCCCGCCTCCTACAGGAGACCTCCGAGCAGC TGGTGGCGCTGAA
GCCCTGGATCACTCGCCAGAACTTCTCCCGGTGCOTGGAGCTGUAGTCTC
AGCCC SEQ ID NO:109;

pPMON32330.seqg

3%
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GGTACCCAGGATTGTTCTTTCCAACACAGCCCCATCTCCTCCGACTTCGC
TGTCAAAATCCGTEAGCTGTCTGACTACCTGCTTCAAGATTACCCAGTCA
CCGTGGCCTCCAACCTGCAGGACGAGGAGCTCTGCGGGGGCCTCTGGCGG
CTGGTCCTGEGCACAGCECTGEATGEAGCGGOTC AAGACTETCGCTGGGTE
CAAGATGCAAGGCTTGCTGGAGCGCGTGAACACGGAGATACACTTTGTCA
CCAAATGTGCCTTTCAGCCCCCCCCCAGCTGTCTTCGCTTCGTCCAGACC
AACATCTCCCGCCTCCTECAGGAGACCTCCGAGCAGCTCETGACCCTGAR
GCCCTGGATCACTCGCCAGAACTTCTCCCGGTGCCTGGAGCTGCAGTGTC
AGCCCGACTCCTCARCCCTG SEQ ID NO:110;

pMON32341.,seq

GCCACTCAGGACTGTTCTTTCCAACACAGCCCCATCTCCTCCGACTTCGC
TGTCAARATCCGTGAGCTGTC TGACTACCTGCTTCAAGATTACCCAGTCA
CCGTGGCCTCCAACCTGCAGGACGAGGAGCTCTGCGGGGGCCTCTGGCGG
CTGGTCCTGGCACAGCGCTGGATGGAGCGGCTCAAGACTGTCGCTGGGTC
CAAGATGCAAGGCTTGCTGGAGCGCGTGAACACGGAGATACACTTTGTCA
CCAAATGTGCCTTTCAGCCCCCCCCCAGCTGTCT TCRCTTCGTCCAGACT
AACATCTCCCGCCTCCTGCAGGAGACCTCCGAGCAGCTGGTGGCGCTGAA
GCCCTGGATCACTCGCCAGAACT TCTCCCGETGCCTGEAGCTGCAGTGTC
AGCCC SEQ ID NO:111;

pMON32342.seq

GCCACTCAGGACTGCTCTTTTC AACACAGCCCCATCTCCTCCGACTTCGE
TGTCARRATCCGTGAGCTGTCTGACTACC TGO TCAMGATTACCCAGTCA
CCGTGGCCTCCAACCTGCAGGACGAGGAGCTCTGCGGGGGCCTCTGGCGG
CTGGTCCTGGCACAGCGCTGGATGGAGCGGCTICAAGACTATCGCTGGGTE
CAAGATGCARGGCTTGCTGGAGCGCGTGAACACGGAGATACACTTTGTCA
CCARATGETGCCTTTCAGCCCCCCCCCAGC TETC T TCCCTTCGTCCAGACT
AACATCTCCCGCCTCCTGCAGGAGACCTCCGAGCAGCTGGTGECCCTCAA
GCCCTGGATCACTCGCCAGAACTTCTCCCCGTGCCTGGAGCTGCAGTGTC
AGCCCGACTCCTCAACCCTG SEQ ID NO:112;

pMON32320 . seg

GCCGACGAGGAGCTCTGCGGEGECCTCTGGCEGC TEATCCTGGCACAGES
CTGGATGGAGCGGCTCAAGACTGTCGCTGGGTCCAAGATGCAAGGCTTGC
TGGAGCGCGTGARCACGGAGATACACT TTGTCACCARATGTGCCTTTCAG
CCCCCCCCCAGCTGTCTTCGCTTCETCCAGACCAACATC TCCCGCCTCOT
GCAGGAGACCTCCGAGCAGCTGGTGGCGOTGAAGCCCTGGATCACTCACT
AGARCTTCTCCCGETGCCTGGAGC TGCAGTGTCAGCCCEACTCCTCAACT
CTGTCTGGAGGTAACGGATCCGGTGGCAATGEGAGCGECGGAAATGGAAL
CCAGGACTGCTCCTTCCAACACAGCCCCATCTCCTCCGACTTCGOTETCA
ARATCCCTGAGCTGTCTGACTACCTGCTTCAAGAT TACCCAGTCACCGTG
GCCTCCAACCTGCAG SEQ ID NO:113;

PMON32321.seq

GCCGACGAGGAGCTCTGCGGGGGCCTCTGGCGGCTGGTCCTGGCACAGCG
CTGGATGGAGCGGCTCAAGACTGTCGCTGGGTCCAAGATGCAAGGCTTGC
TGGAGCGCGTGAACACGGAGATACACTTTGTCACCAAMTGTGCCTTTCAG
CCCCCCCCCAGCTETCTTCGCTTCGTCCAGACCAACATCTCCCGCCTCCT

39
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GCAGGAGACCTCCGAGCAGCTEETGECECTGARGCCCTGGATCACTCGCC
AGAACTTCTCCCGGTGCCTGGAGCTECAGTETCAGCCCGAC TCCTCARCT
CTGTCAGGCGSTAACGGCAGTGGAGGTAATGRCACCCAGGACTACTCCTT
CCAACACAGCCCCATCTCCTCCGACTTCGCTGTCAAAATCCGTGAGC TGT
CTGACTACCTGCTTCAAGAT TACCCAGTCACCGTGECCTCCAACCTGCAG
SEQ ID NO:114;

PMON32322 . seq

GCCGACGAGGAGLTCTGCGGGEGCCTCTAGRCEBCTCETCCTGECACAGCG
CTGGATGGAGCGGCTCAAGACTGTCGCTGGETCCARGATGCAAGECTTEC
TGGAGCGCGTGAACACGGAGATACACT T TGTCACCAAATGTGCCTDTCAG
CCCCCCCCCAGCTGTCTTCGCTTCGTCCAGACCAACATC TCCCGCOTOCT
GCAGGAGACCTCCGAGCAGCTGGTGECGCTCAAGCCCTGGATCACTCGCC
AGAACTTCTCCCGGTGCCTGGAGCTGCAGTETC AGCCCGAC TCCTCAACC
CTGTCTGGCGGCAACGECACCCAGGACTGCTCC TTCCAACACAGCCCCAT
CTCCTCCGACTTCGCTGTCARAATCCGTGAGCTGTCTGACTACCTGCTTC
AAGATTACCCAGTCACCGTGGCCTCCAACCTGCAG SEQ ID NO:115;

PMON32323.seq

GCCTCCAAGATGCAAGGCTTGCTGGAGCGCGTGAACACGGAGATACACTT
TGTCACCAAATGTGCCTTTCAGCCCCCCCCCAGC TGTCTTCGCTTCRTCC
AGACCAACATCTCCCGCCTCCTGCAGGAGACCTCCOAGCAGC TCGTGGCG
CTGAAGCCCTGGATCACTCGCCAGAACTTC TCCC GETGCOTGGAGCTGCA
GTGTCAGCCCGACTCCTCAACCCTETC TGGAGG TAACGGATCCGGTGGCA
ATGGGAGCGGCGGARATGGAACCCAGGACTGCTCCTTCCAACACAGCCCC
ATCTCCTCCGACTTCGCTGTCARAATCCGTGAGC TETC TGACTACCTGET
TCAAGATTACCCAGTCACCGTGGCCTCCAACCTGCAGGACGAGGAGCTCT
GCGEGEGCCTCTGECGGCTEETCCTGECACAGCGCTCEATGGAGCAGCTC
AAGACTGTCGCTGGG SEQ ID NO:116;

pMON32324.seq

GCCTCCAAGATGCARGGCTTGCTGGAGCGCOTGAACACGGAGATACACTT
TGTCACCAARTGTGCCTTTCAGCCCCCCCCCAGCTETCTTCGCTTCETCC
AGACCAACATCTCCCGCCTCCTGCAGGAGACCTCCCAGCAGCTGRTGGCG
CTGARGCCCTGGATCACTCGCCAGAACTTOTCCCGETGCCTGGAGCTGCA
GTGTCACCCCGACTCCTCAACCCTETCTGGACCTAACGGATCCOGAGGTA
ATGGCACCCAGGACTGCTCCTTCCAACACAGCCCCATCTCCTCCGACTTC
GCTGTCAAAATCCGTCAGCTGTCTGACTACCTOC TTCAAGATTACCCAGT
CACCGTGGCCTCCARCCTGCAGGACGAGGAGCTC TGCEGEGGCCTCTGGE
GGCTGETCCTGECACAGCGCTEGGATGEAGCGEC TCAAGACTETCEOTGEG
SEQ ID NO:117;

PMON32325.seq

GCCTCCAAGATGCAAGGC TTGCTGGACCGCGTGA ACACGGAGATACACTT
TGTCACCAAATGTGCCTTTCAGCCCCCCCCCAGC TETCTTCECTTCGTCC
AGACCAACATCTCCCGCCTCCTGCAGGAGACCTC CGAGCAGC TAGTEGCE
CTGAAGCCCTGGATCACTCGCCAGAACTTCTCCCGETGCCTGGAGCTGOA
GTGTCAGCCCRACTCC TCAACCCTCTCTGRCGEC AACCGCACGCAGGACT
GCTCCTTCCAACACAGCCCCATCTCCTCCGACT TCGCTGTCAARATCCGT
GAGCTGTCTGACTACC TGCTTCAAGAT’E_‘ACCCAGTCACCGTGGCCTCCAA
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CCTGCAGGACGAGGAGCTCTGCGGEEGCC TCTGGCEGCTGETCCTAGCAC
AGCGCTGEATCGAGCGGCTCAAGACTETCGCTGGG SEQ ID NO:118;

pMON32326.seq

GCCCCCCCCAGCTETC PTCGCTTCGTCCAGACCAACATCTCCCCCCTCCT
GCAGGAGACCTCCGAGCAGCTGETGGCGCTGAAGCCCTGEATCACTCACC
AGAACTTCTCCCGGTGCC TGEAGCTGCAGTCTCAGCCCGACTCCTCAACT
CTGTCTGGAGGTAACGGCAGTGGTGGCAATCGGAGCGOTCGAAATGGAAC
CCAGGACTGCTCCTTCCAACACAGCCCCATCTCCTCCGACTTCCOTGTCA
AAATCCGTGAGCTGTC TGACTACCTGCTTCAAGATTACCCAGTCACCETS
GCCTCCAACCTGCAGGACGAGGAGCTCTGCGGGGECC TCTGGCGECTGET
CCTGGCACAGCGCTGGATGGAGCGGCTCAAGAC TETCGCTGEGTCCARGA
TGCAAGGCTTGCTGGAGCGCGTGAACACGGAGATACACTTTGTCACCAAA
TGTGCCTTTCAGCCC SEQ ID NO:119;

pPMON32327 .seq

GCCCCCCCCAGCTGTCTTCGC T TCGTCCAGACCAACATCTCCCGOCTCCT
GCAGGAGACCTCCGAGCAGCTEGTGECGCTCGAAGCCCTGGATCACTCGOC
AGAACTTCTCCCGGTGCCTGCAGCTGCAGTGTCAGCCCGACTCCTCAACT
CTGTCAGGCGGTAACGGCAGTGGAGETAATGECACCCAGGACTECTCOTT
CCAACACAGCCCCATCTCCTCCGACTTCGCTGTCAAMATCCGTGAGCTGT
CTGACTACCTGCTTCAAGATTACCCAGTCACCGTGECCTCCAACCTGCAG
GACGAGGAGCTCTGCGGGEGCCTCTGGCEGCTGGTCCTGGCACAGCGOTG
GATGGAGCGGCTCAAGACTGTCGCTEOETCCAAGATGCARGGCTTECTGG
AGCGCGTGAACACGGAGATACACTITGTCACCAAATGTGCCTTICAGCCC
SEQ ID NO:120;

pMON32328.seqg

GCCCCCCCCAGCTGTCTTCGCTTCGTCCAGACCAACATCTCCCGCCTCCT
GCAGGAGACCTCCGAGCAGCTGGTGGCGCTCAAGCCCTGGATCACTCGCC
AGAACTTCTCCCGGTGCCTGGAGCTGCAGTGTCAGCCCGACTCCTCAACT
CTGTCTGGCGGCAACGGCACGCAGGACTGCTCOTTCCAACACAGCCCCAT
CTCCTCCGACTTCGC TGTCAAARTCCGTGAGCTGTCTGACTACCTGCTTC
AAGATTACCCAGTCACCGTGGCCTCCAACCTECAGGACCACGAGCTCTGC
GGGGGCCTCTGGCGGC TG TCCTGGCACAGCGC TGGATGGAGCEECTCAR
GACTGTCGCTGOGTCCAAGATGCAAGGCTTECTGGAGCGCGTGAACACGS
AGATACACTTTGTCACCAAATGTGCCTTTCAGCCC SEQ ID NO:121;

PMON32348.seq

GCCGACGAGGAGCTCTGCGGGGGCCTCTGGCGGCTGGTCCTGGCACAGCG
CTGGATGGAGCGGC TCAAGACTGTCGCTGGGTCCAAGATCCAAGGCTTGC
TGGAGCGCGTGAACACGGAGATACAL TTTGTCACCAAATGTGCCTTTCAG
ccee CCCCCAGCTGTCTTCGCTTCGTCCAGACCAACATCTCC CGCCTCCT
GCAGGAGACCTCCGACGCAGCTGETGGCGE TGAAGCCCTGGATCACTCGCC
AGAACTTCTCCCGETECCTGGAGCTOCAGTETCAGECC GACTCCTCAACC
CTGTCTGGAGGTAGTGGATCCGGAGGTTC TGGCAACCCAGGACTECTCCT
TCCAACACAGCCCCA‘TCTCCTC‘CGACTTCGCTGTCAAAATCCGTGAGCTG
TCTGACTACCTGCTTCAAGAT TACCCAGTCACC GTGECS TCCAACCTGCA
G SEQ ID NO:122;
q1
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pMON32350.seq

GCCGACGAGGAGCTCTGCGGEGECCTCTGGCOGECTEGTCC TGGCACAGCS
CTGGATGGAGCGGC TCAAGACTGTCGCTGGGTC CAAGATGCARCGCTTEC
TGGAGCGCGTGAACACGGAGATACACTTTGTCACCARATGTGCCTTTCAG
CCCCCCCCCAGCTETCT TCCC TTCGTCCAGACCAACATCTCCCGCCTCCT
GCAGGAGACCTCCGAGCAGCTGGTGGCGCTGARAGCCC TGGATCACTCGLC
AGAACTTCTCCCGGTGCCTGGAGCTECAGTGTCAGCCCGACTCCTCAACC
CTGTCTEGAGGTAGTGGATCCGGTGGCAGTCGGAGCGGCGGATCTGGAAC
CCAGGACTGCTCCTTCCAACACAGCCCCATCTCCTCCCACTTCGCTGTCA
ARATCCGTGAGCTGTCTGACTACCTGCTTCAAGATTACCCAGTCACCGTG
GCCTCCAACCTGCAG SEQ ID NO:123;

FLT3N.seq

CCATGGCCACCCAGGACTGCTCCTTCCAACACAGCCCCATCTCCTCCGAC
TTCGCTGETCAARATCCGTGAGCTGTCTCACTACCTCCTTCARGATTACCC
AGTCACCGTGECCTCCAACCTCCAGGACGAGGAGCTCTGCGGEGECCTOT
GGCEECTGGETCCTGECACAGCGCTGGATGGAGCGCOTCAAGACTGTCGCT
GGGTCCAAGATGCAAGGCTTGCTGGAGCGCETGAACACGGAGATACACTT
TGTCACCARATGTGCCTTTCAGCCCCCCCCCAGCTGTCTTCGOTTCGTCC
AGACCAACATCTCCCGCCTCCTGCAGGAGACCTCCCAGCACCTGGTGGCG
CTGAAGCCCTGGATCACTCGCCAGAAC TTCTCCCACTGC CTCRAGC TGCA
GTGPCAGCCCGACTCCTCAACCCTRGGCGGTGGATCC SEQ ID NO:124;

FLT3C.seq

GGATCCGGAGGTACCCAGGACTGCTCCTTCCAACACAGCCCCATCTCCTC
CGACTTCGCTGTCARAATCCGTGAGCTGTCTGAC TACCTGCTTCAAGATT
ACCCAGTCACCGTGGCCTCCAACCTGCAGGACGAGCAGC TCTGCCEEGET
CTCTGGCGCECTGETCCTGGCACAGCGCTGGATGGAGCEGCTCAAGACTET
CGCTGEGTCCAAGATGCAAGGCTTGCTGGAGCGCGTCAACACGGAGATAC
ACTTTGTCACCAAATGTGCCTTTCAGCCCCCCCCCASC TS TCTTCGCTTC
GTCCAGACCAACATCTCCCGCC TCCTGCAGGAGACCTCCGAGCAGCTGET
GGCGCTGAAGCCCTCGATCACTCGCCAGAACTTCTCCCGETCCCTGGAGC
TGCAGTGTCAGCCCGACTCOTCAACCCTGTAAGCTT SEQ ID NO:125;

FLT7N. seq

CCATGGCCACCCAGGACTGL TCCTTCCAACACAGCCCCATCTCCTCCGAL
TTCGCTGTCARAATCCGTGAGCTCTCTGACTACC TACTTCAAGATTACCE
AGTCACCGTGGCCTCCAACCTGCAGCACGAGGAGCTC TGCGGGGECCTCT
GGCGGCTGGTCCTGGCACAGCGC TGEATGGAGCGGCTCAAGACTETCGCT
GGGTCCAAGATGCAAGGCTTGCTGGAGCGCGTGAACACGGAGATACACTT
TGETCACCAAATGTGCCTTTCAGCCCCCCCCCAGCTGTCTTCGCTTCRTCC
AGACCAACATCTCCCGCCTCCTGCAGGAGACCTCCOAGCAGCTCATGGLG
CTGAAGCCCTGGATCACTCGCCAGARCTTCTCC CCATGCCTGGAGCTGOA
GTGTCAGCCCGACTCCTCAACCCTGOGCEATECGTCAGGAGGTCGATCC
SEQ ID NO:126;

FLT4C .seg
dya
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GGATCCGRAGGTGGCACCCAGGACTGCTCCTTCCAACACAGCCCCATCTC
CTCCGACTTCGCTGTCAAAATCCGTGAGCTGTCTCACTACCTSCTTCAAG
ATTACCCAGTCACCGTGGCCTCCAACCTECAGGACGAGGAGCTC TGCEEG
GGCCTCTGGCEGCTGETCCTGGCACAGCGCTGGATGGAGCGGCTCAARGALC
TGTCGCTGGGTCCAAGATGCAAGGCTTGCTCGAGLGCGTGAACACGGAGA
TACACTTTGTCACCAAATGTGCCTTTCAGCCCCCCCCCAGCTGTCTTCGC
TTCGTCCAGACCAACATCTCCCGCCTCCTGCAGGAGACCTCCGAGCAGET
GGTGGCGCTGAAGCCCTGGATCACTCGCCAGAACTTCTCCCEETGCCTGG
AGCTGCAGTGTCAGCCCGACTCCTCAACCCTGTAAGCTT SEQ ID NO:

FLT11N.seq

CCATGGCCACCCAGGACTGCTCCTTCCAACACAGCCCCATCTCCTCCGAC
TTCGCTETCAARATCCGTGAGCTGTCTGACTACCTGC TTC AAGATTACCC
AGTCACCGTGGCCTCCAACCTGCAGGACGAGGAGCTCTGCGGGGGCCTCT
GGCGGCTGGTCCTGGCACAGCGCTGGATGGAGCGGCTCAAGACTGTCGCT
GGGTCCARGATGCAMGCCTTGC TGCAGCCCCTGAACACCGAGATACACTT
TGTCACCAAARTGTGCCTTTCAGCCCCCCCCCAGCTGTCTTCGCTTCGTCC
AGACCAACATCTCCCGCCTCCTGCAGGAGACCTCCGAGCAGCTGGTGGLG
CTGAAGCCCTGGATCACTCGCCAGAACTTCTCCCGGTGCCTGGAGCTGCA
GTGTCAGCCCGACTCCTCAACCCTGGGCGGCTGGETCAGGAGGTGGGTCAG
GAGGTGGATCC SEQ ID NOC:128;

FLT10C.seq

GGATCCGGAGGTGGCTCAGGGGGAGCTAGTGGTACCCAGGACTGCTCCTT
CCAACACAGCCCCATCTCCTCCGACTTCGCTEGTCAAAATC CGTGAGCTGT
CTGACTACCTGCTTCAAGATTACCCAGTCACCGTGECCTCCAACCTGCAG
GACGAGGAGCTCTGCEGGEGCCTCTGGUGGCTGETCCTGGCACAGCCCTG
GATGGAGCGGCTCRAAGACTGTCGCTGGGTCCAAGATGCAAGGCTTGCTGG
AGCGCGTGARCACGGAGATACACTTTGTCACCAARATGTGCCTTTCAGCCC
CCCCCCAGCTGTCTTCGCTTCGTCCAGACCAACATCTCCCGCCTCCTGCA
GGAGACCTCCGAGCAGCTGATGGCGCTGAAGCCCTGGATCACTCGCCAGA
ACTTCTCCCGGTGCCTGRAGCTGCAGTETCAGCCCGACTC CTCAACCCTG
TAAGCTT SEQ ID NO:12§;

PMON32365.5eq

GCCEACGAGGAGCTCTGCGGGGGCCTCTGGCGGCTCGTCC TCGCACAGCG
CTGGATGGAGCGGCTCAAGACTETCGCTGECTCCARGATGCAAGGCTTGC
TGGAGCGCGTGAACACGGAGATACACTTTGTCACCAAATGTCCCTTTCAG
CCCCCCCCCAGCTGTCTTCGCTTCGTCCAGACCAACATCTCCCGCCTCCT
GCAGGAGACCTCCGAGCAGCTGGTGGCGCTGAAGCCCTGGATCACTCGCC
AGAACTTCTCCCGGTGCCTGGAGCTGCAGTGTCAGCCCCACTCCTCAACC
CTGGGCGGTGGATCCGGAGGTACCCAGGACTGCTCCTTCCAACACAGCLCT
CATCTCCTCCGACTTCGCTGTCAAAATCCGTGAGLTGTC TGACTACCTGTC

PCT/USY7/18700

127;

TTCAAGATTACCCAGTCACCGTGGCCTCCAACCTGCAG SEQ ID NO:130;

pMON32366.seq

GCOGACGAGGAGCTCTECGEGRECCTC TGECRGCTGGTCCTGECACAGLG
CTGGATGGACCGGCTCAAGACTETCGCTGEG TCCAAGATGCAAGGCTTGC
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TGGAGCGCGTGAACACGGAGATACACTT TG TCACCAAATGTGCCTTTCAG
CCCCCCCCCAGCTGTC TTCGCTTCGTCCAGACCAACATCTCCCGOCTOCT
GCAGGAGACCTCCGAGCAGCTGGTGECGCTGAAGCCOTGGATCACTCRCS
AGAACTTCTCCCGGTECCTGGAGCTGCAGTGTCAGCCCGACTCCTCAACT
CTGGGCEETGGATCCGGAGGTGGCACCCAGEACTCCTCC TTCCAACACAG
CCCCATCTCCTCCGACTTCGCTGTCARAATCCGTGAGCTGTCTGACTACT

PCT/US97/18700

TGCTTCAAGATTACCCAGTCACCGTGGCCTCCAACCTGCAG SEQ ID NO:131;

pPMON32367 . seqg

GCCGACBAGGAGCTCTGCGGEEGCCTCTGGCGGCTGETCCTGCCACAGCS
CTGGATGGAGCGGCTCAAGACTGTCGCTGGGTC CAAGATGCAASSCTTGC
TGGAGCGCGTCAACACGGAGATACACTTTGTCACCARATGTGCCTTTCAG
CCCCCCCCCAGCTGTCTTCGC TTCGTCCAGACCAACATCTCCCGECCTCCT
GCAGGAGACCTCCGAGCAGCTGETGGCGCTEAAGCCCTGCATCACTCGCT
AGAACTTCTCCCGGTGCCTGGAGCTGCAGTGTCAGCCCGACTCCTCAACT
CTGGGCGGTGEGTCAGGAGGTGGATCCGGAGCTACCCAGGACTGCTCCTT
CCAACACAGCCCCATCTCCTCCGACTTCGCTGTCAMMATCCG TGAGCTGT
CTGACTACCTGCTTCAAGATTACCCAGTCACCGTCGCCTCCAACCTGCAG
SEQ ID NO:132;

PMON32368.seq

GCCGACGAGGAGCTCTGCGGGGGCCTCTGGCGGC TRGTCCTGGCACAGCG
CTGGATGGAGCGGCTCAAGACTGTCGCTEGGGTCCAAGATCCAAGECTTGC
TGGAGCGCGTGAACACGGAGATACACT TTGTCACCAAATETGCCTTTCAG
CCCCCCCCCAGCTGTCTTCGC TTCGTCCAGACCAACATCTCCCGCCTCOT
GCAGGAGACCTCCGAGCAGCTGGTGGCGCTGAAGCCCTGEATCACTCGEC
AGAACTTCTCCCGGTGCCTGGAGC TGCAGTCTCAGCCCGACTCCTCAALC
CTGGGCGGETGCATCCEGAGGTGGCTCAGCEGEAGGTAGTGGTACCCAGGA
CTGCTCCTTCCAACACAGCCCCATCTCCTCCGACTTCGCTGTCAMAATCC
GTGAGCTGTCTGACTACCTGCTTCAAGATTACCCAGTCACCGTAGCCTCC
AACCTGCAG SEQ ID NO:133;

DMON3I23685 . seq

GCCGACGRGGAGCTCTGCEGGEGCCTCTGGCGEL TGETCCTGGCACAGCS
CTGGATGCAGCGGCTCAAGACTGTCGCTGRETCCAMGATCCAAGICTTGE
TGGAGCGCGTGAACACGGAGATACACTTTGTCACCAAATGTGCCTTTCAG
CCCCCCCCCAGCTETCTTCGCTTCGTCCAGACCAACATCTCCCGCCTCCT
GCAGGAGACCTCCGAGCAGCTGETGGCGCTGAAGCCCTGGATCACTCGCS
AGAACTTCTCCCGGTGCCTGGAGCTGCAGTCTCACGCCCGACTCOTCARACT
CTGGGCGETGRETCAGGAGGTGCGTCAGGAGGTGGATCCGGAGATAGCAL
CCAGGACTGCTCCTTCCAACACAGCCCCATCTCCTCCGACTTCGOTGTCA
AAATCCGTGAGCTGTCTGACTACCTGCTTCAAGATTACCCAGTCACCGTG
GCCTCCAACCTGCAG SEQ ID NO:134;

PMON32370.s5eq

GCCGACGAGGAGCTCTGCCGEGECCTCTEGCERCTGETCCTGGCACAGTE
CTGGATGAAGCGGCTCAAGACTGTCGOTGEETCCARGATGCAAGECTTCE
TGEAGCCCGTGAACACCGAGATACACT TG TCACCAAATCTGCCTTTCAG
CCCCCCCCCAGCTGCCTTCGCTTCGTCCAGACCAACATC TCCCGCCTCCT
GCAGGAGACCTCCGAGCAGCTGCTGGCGCTGAAGCCCTGGATCACTCGCC
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AGAACTTCTCCCGGTGCCTGEAGC TECAGTGTCAGCCCGACTCCTCAACT

CTGGGCGGTCECTCAGCAGETGEGTCAGCAGETGGATCCGGAGETREOTE

AGGGGCAGETAGTGGTACCCAGGACTGCTCCTTC CAACACAGCCCCATCT

CCTCCGACTTCGCTCTCAAAATCCETGAGCTATC TGAC TACC TGCTTCAA
5 GATTACCCAGTCACCGTGGCCTCCAACCTECAG SEQ ID NO:135;

pMON35712.seq

GCCGATTACCCAGTCACCGTGGCCTCCARCCTGCAGGACGAGGAGCTOTECGGRES
10 GCCTCTGGCGECTGETCCTGGCACAGCGC TGGATGGAGCGGC TCAAGACTGTCGC
TGGETCCAAGATGCAAGGCTTGCTGGAGCGCETGAACACGGAGATACACTTTGTC
ACCAAATGTGCCTTTCAGCCCCCCCCCAGCTGTCTTCGC TTCGTCCAGACCAACA
TCTCCCGCCTCCTGCAGGAGACCTCCGAGCAGC TGGTGGCGCTGAAGCCCTGGAT
CACTCGCCAGAACT TC TCCCOETECCTGGAGC TGCAGTG TCAGCCCGACTCOTCA
15 ACCCTGGGUGETGGGTCAGGAGGTCEETCAGGAGGTGGATCCGEAGE TCRCACCT
AGGACTGCTCCTTCCAACACAGCCCCATC TCCTCCGACTTCACTGTCARAATCCG
TGAGCTGTCTGACTACCTGCTTCAA SEQ ID NO:136;

PMON35713.seq

20
GCCGCCTCCAACCTGCAGGACGAGGAGCTCTGCGGEEECCTCTGECGGCTGGTCC
TGGCACAGCGCTGGATGGAGCGGCTCAAGAC TG TCGCTGGETCCAAGATGCAAGG
CTTGCTGGAGCGCGTGAACACGGAGATACACTTTGTCACCARATCTGCCTTTCAG
CCCCCCCCCAGCTGTC TICGC TTCGTCCAGAC CAACATC TCCCGCCTCCTGCAGE

25 AGACCTCCGAGCAGCTGGTGECGCTGAAGCCCTGGATC ACTCGCCAGAACTTCTC
CCGETGCCTGGAGCTGCAGTGTCAGCCCGACTCCTCARCCOTGECCCGTECATCA
GGAGGTGEGTCAGGAGGTGGATCCGGAGGTGGCACCCAGGAC TGCTCCTTCCAAL
ACAGCCCCATCTCCTCCGACTTCGCTGTCARAATCCOTGAGC TETCTGACTACCT
GCTTCAAGATTACCCAGTCACCGTG SEQ ID NO:137;

30
PMON35714 . seq

GCCGTCGCTGGETCCAAGATGCAAGECTTCCTGGAGCGCETGAACACGGAGATAC
ACTTTGTCACCARATGTGCCTTTCAGCCCCCCCC CAGCTATC TTCGCTTCGTCCA
35 GACCAACATCTCCCGCCTCCTGCAGRAGACCTCCGAGCAGCTGETGECGCTGAAG
CCCTGGATCACTCGCCAGAACTTCTCCCGGTGCCTGGAGCTGCAGTGTCAGCCCE
ACTCCTCAACCCTGGGCECTGGG TCAGGAGGTGGGTCAGBAGGTGGATCCGGAGS
TGGCACCCAGGACTGCTCCTTCCAACACAGCCCCATCTCCTCCEACTTCGCTGTC
ARAATCCGTGAGCTGTCTGACTACCTGCTTCAAGATTACCCAGTCACCGTAGCCT
40 CCAACCTGCAGGACGAGGAGCTCTGCGGGGGCCTCTOGCGECTEETCCTECGCACA
GCGCTGGATGGAGCGGCTCAAGACT SEQ ID NO:138;

PMON35715. saq

45 GCCTCCAAGATGCAAGGCTTGC TGGAGCGCGTGAACACGGAGATACACTTTGTCA
CCAAATGTGCCTTTCAGCCCCCCCCCAGCTETCTTCGCTTCGTCCAGACCAACAT
CTCCCGCCTCCTGCAGGAGACC TCCGAGCACCTAGTCGCGC TGAAGCCOTGGATC
ACTCGCCAGAACTTCTCCCGRTGCCTGGAGCTGCAGTGTCAGCCCGACTCCTCAA
CCCTGGGCGETEGCTCAGGAGGTGEETCAGGAGG TCGATCCGGAGGTGECACCCA

50 GGACTGCTCCTTCCAACACAGCCCCATCTCCTCCGACT TCOOTATCAAAATCCGT
GAGCTGTCTGACTACCTGUTTCAAGATTACCCAGTCACCGTEGCCTCCAACCTGC
AGGACGAGGAGCTC TGCGEGEGCCTCTGECGECTGETCCTEGCACAGCGCTGGAT
GGAGCGGCTCARGACTGTCGCTGGE SEQ ID NO:139:

55  pMON35716.seq
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GCCCCCCCCAGCTGTCTTCECTTCGTCCAGACCAACATCTCC! CGCCTCCTGCAGG
AGACCTCCGAGCAGCTGG’I‘GGCGCTGAAGCCCTGGATCACTCGCCAGAACTTCTC
CCGGTGCCTGEAGCTGCAGTGTCAGCCCEACTCOTCAACCCTEGECGETGGGTCA
GGAGGTGCCTCAGGAGETGGATCCBBAGCTEECACCC AGGACTGCTCCTTCCRAAC

5 ACAGCCCCATCTCCTCCGACTTCGCTGTCAAAATCCGTGAG CTGTCTGACTACCT
GCTTCAAGATTACCCAGTCACCGTGGCCTCCAACCTGCAGCGACGAGGAGCTCTEE
GGGGGCCTCTGGCGGCTGGTCC TGGCACAGCGCTGGATGGAGCCGCTCAAGACTG
TCGCTGGGTCCAAGATGCAAGGCTTCCTGGAGCGCGTGAACACGGAGATACACTT
TGTCACCAAATGTGCCTTTCAGCCC SEQ ID NO:14D;

10

pMON 35717.seq

GCCCGCTTCGTCCAGACCAACATCTCCCGCCTCCTGCAGGAGACCTCCGAGCAGE
TGGTGGCGCTGAAGCCCTGGATCACTCGCCAGAAL TTCTCCCEETGCOTGGAGCT
15 GCAGTGTCAGCCCGACTCCTCAACCC TGEGCGETCCGTCAGCAGCTGGETCAGGA
GGTGGATCCRGAGETGECACCCAGGACTGCTCCTTCCAACACAGCCCCATCTCCT
CCGACTTCGCTGTCAAAATCCGTCAGC TG TCTGACTACCTGOTTCAAGATTACCC
AGTCACCGTGGCCTCCAACCTGCAGGACGAGGAGCTCTCCGGEEECCTCTGECRE
CTGGTCCTGGCACAGCGC TGGATGEAGCGGCTC AAGACTG TCCCTGGGTCCAAGA
20 TGCAAGGCTTGC TGGAGCGCGTGAACACGGAGATACACT T IGTCACCARATGTGE
CTTTCAGCCCCCCCCCAGCTGTCTT SEQ ID No:142:

PMON 3571B.seq

25 GCCACCAACATCTCCCGLCTCCTGCAGGAGACCTOCGAGC AGCTCOTGGCGCTGA
AGCCCTGGATCACTCGCCAGAACT TCTCCCGG TGLCTCGAGCTGCAGTGTCAGLC
CGACTCCTCAACCC TGGGCGGTEGGTCAGGAGG TGEGTCAGCAGETGGATCCGGA
GGTGGCACCCAGGACTGCTCCTTCCARCACAGCCCCATCTCCTCCGACTTCGOTS
TCAAAATCCGTGAGCTGTCTGACTACCTGCTTCAAGATTAC CCAGTCACCGTGGE

30 CTCCAACCTGCAGGACGAGGAGCTCTGLGRGEGCCTC TG CGGCTEGGTCCTGGCA
CAGCGCTGGATGGAGCGGCTCAAGAC TG TCGCTGOCTCCAAGATGCAAGGCTTGC
TGGAGCGCGTGAACACGGAGATACACTTTGTCACCAAATGTGCCTMTCAGCCCCC
CCCCAGCTGTCTTCGCTTCGTCCAG SEQ ID NO:143;
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TABLE 3
PROTEIN SEQUENCES

5  pMON30237.pep

AlaThrGlnAspCysSerPheGlnHisSerProlleSerserAspphealavallysIle
ArgGluLeuSerAspTyrLeuleuGinAspTyrProValThrValAlaSerAsnLeuGln
AspGluGluLeuCysGlyAlaLeu‘I‘rpArgLeuValLeuAlaGlnArgTrpMetGluArg
10 LeuLysThrValAlaGlySerLysMetGlnGlyLeuLeuGluArgvalasnThrGlulle
HisPheValThrLysCysAlaPheGlnProProProSerCysLeuArgPheValGinThr
AsnIleSerArgLeuLeuGlnGlu'I‘hrSerGluGlnLeuValAlaLeuLysProTrpIle
ThrArgGlnAsnPheSerArgCysleuGluLeuGlnCysGlnPro SEQ ID NO:1:

15
DMON30238 . pep

AlaThrGlnAsprsSerPheGlnHisSerProIleSerSerAspPheAlaValLysI le

ArgGluLeuSerAspTyrLeuLeuGlnAspTyrProvalThrvalalaSerAsnLeuGln
20 AspGluGluLeuCysGlyGlyLeuTrpArgleuValleuAl aGlnArgTrpMetGludrg

LeulysThrValalaGlySerLysMetGlnGlyLeuLeuGluArgValAsnThrGlulle

HisPheVa1’I‘hrLysCysAlaPheGlnProProPrcSerCysLeuArgPheValGln’I‘hr

AsnIleSerArgLeuleuGlnGluThrSerGluGlaleuValAlaleulysProTrplle

ThrArgGlnAsnPheSerArgCysLeuGluLeuClnCysGinProAspSerSerThrleu
25 SEQ ID NO:2;

PMON30239 . pep

AlaThrGlnAspCysSerPheGlnHisSerProIleSerSerAspPheAlaVallysIlie
30 ArgGluLeuSerAspTyrLeuleuGlnAspTyrProValThrvalAlaSerAsnLeuGin

AspGluGluLeuCysG1yGlyLeu'I‘rpArgLeuValLeuAlaGlnArgTrpMetG1uArg

LeuLlysThrvValAlaGlySerLysMetGlnGlyLeuLeuGluArgvalAsnThrGlulle

HisPheValThrLysCysAlaPheGlnGluThrSerG1uGlnLeuValA1aLeuLysPro

'l‘rpI1eThrArgGlnAsnPheSerArgCysLeuGluLeuGlnCysGlnProAspSerSer
35 ThrLeu SEQ ID NO:3;

PMON32329.pep

40 GlyThrGlnAspCysSerPheGlnHisSerProIleSerSeraAspPheAlavallysIle
ArgGluLeuSerAspTyrLeulLeuGlnAspTyr ProvalThrValAlaSerAsnLeuGln
AspGluGluLeuCysGlyGlyLeuTrpArgLeuValLeuAlaGlnArgTrpMetGLUuAryg
LeuLysThrValAlaGlySerLysMetGlnGlyLeuLeuGluArgvalAsnThrGlulle
HisPheValThrLysCysAlaPheGlnProProProSerCysLeuArgPheValGlnThr

45 AsnIleSerArgbeuleuGlnGluThrSerGluGlnLeuvalAlaleulysProTrpIle
ThrArgGlnAsnPheSerArgCysLeuGluLeuGlnCysGlnPro SEQ ID NO:4;

pMON32330.pep
50
GlyThrGlnAspCysSerPheGlnHisSerProI leSerSerAspPhealaVallysIle
ArgGlulLeuSerAspTyrLeuleuGlnAspTyrProValThrValalaSerAsnLeuGln
AspGluGluLeuCysGlyGlyLeuTrpArgLeuValleuAlaGlrAirgTrpMetGLuAryg -
LeuLysThrValAlaGlySerLysMetGlnGlyLeuLeuGluArgValAsnThrGlulle
55 HisPheValThrLysCysAlaPheGlnProProProSerCysLeuhirgPhevalGinThr
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AsnIleSerArgLeuLeuGlnGluThrSerGluGlnLeuValAlaLeuLysProTrpIle
ThrArgGlnAsnPheSerArgCysLeuG1uLeuGlnCysGlnProAspSerSerThrLeu
SEQ ID NO:5;

pMON32341 .pep

AlaThrGlnAsprsSerPheGlnHisSerProIleSerSerAspPheAlaValLysIle
ArgGluleuSerAspTyrLeuleuGlnAspTyrProvalThrvalAlaSerAsnLeuGln
AspGluGluLeuCysGlyGlyLeuTrpArgLeuvalLeuAlaGinArgTrpMetGluarg
LeulysThrvalalaGlySerLysMetGlnGlyLeuLeuGluArgValAsnThrGlulle
HisPheValThrLysCysAlaPheGlnProProProSerCysleuArgPheValGlnThr
AsnlleSerArgLeuLeuGlnGluThrSergluclnLeuValalaLeuLysProTrplle
ThrArgGlnAsnPheSerArgCysLeuGluLeuGinCysGlnPro SEQ ID NO:6;

PMCN32342 .pep

AlaThrGlnAspCysSerPheGlnHisSerProllesSersSerAspPheAlavVallysIle
ArgGluLeuSerAspTyrLeuleuGlnAspTyrProvalThrvalAlaSerasnlLeuGln
AspGluGluLeuCysGlyGlyLeuTrpArgLeuValLeuAlaGlnArgTrpMetGluArg
LeulysThrValAlaGlySerLysMetGlnGlyLeuLeuGluArgValasnThrGlulle
HisPheValThrLysCysAlaPheGlnProProPreSerCysLeuArgPheValGInThr
AsnlleSerArgLeuLeuGlnGluThrSerGluGlnLeuvalalaLeuLysProTrpIle
ThrArgGlnAsnPheSerArgCysleuGluLeuGlnCysGlnProAspSerSerThrLeu
SEQ ID NO:7;

pMON32320.pep

AlaAspGluGluLeuCysGlyGlyLeuTrpArgleuValleudlaGlnArgTrpMetGlu
ArgLeuLysThrvalAlaGlySerLysMetGlnGlyLeuLeuGluArgValAsnThrGlu
IleHisPheValThrLysCysalaPheGIlnProProProSerCysLeuArgPheValGln
ThrAsnIleSerArgLeuleuGlnGluThrSerGluGlnLeuvalAlaLeulysProTrp
IleThrArygGlnhsnPheSerArgCysleuGluleuGlnCysGlnProAspSerSerThr
LeuSerGlyGlyAsnGlySerGlyGlyAsnGlySerGlyGlyAsnGlyThrGlnAspCys
SerPheGlnHisSerProlleSerSerAspPheAlaVallysIleArgGluLeuSerAsp
TyrLeuleuGlnAspTyrProValThrValalaSexAsnLeuGln SEQ ID NO:8;

PMON32321.pep

AlaAspGluGluLeuCysGlyGlyLeuTrpArgleuValleuAlaGlnArgTrpMetGlu
ArgLeulysThrvalAlaGlySerLysMetGlnGlyLeuLeuGluArgValAsnThrGlu
IleHisPheValThrLysCysAlaPheGlnProProProSerCysLeuArgPheValGln
ThrAsnIleSerArgLeuLeuGlnGluThrSerGluGlnLeuValAlaLeuLysProTrp
IleThrArgGlnAsnPheSerArgCysLeuGluleuGlnCysGlnProAspSerSerThr
LeuSerGlyGlyAsnGlySerGlyGlyAsnGlyThrG1nAspCysSerPheGlnHisSer
ProIleSerSerAspPheAlaVallysIleArgGluLeuSeraspTyrLeuleuGlnAsp
TyrProValThrvalalaSerAsnleuGln SEQ ID NO:9;

PMON32322 .pep

AlaAspGluGluLeulysGlyGlyleuTrpArgleuwvalLeuAl aGlnArgTrpMetGlu
ArgLeulysThrValAlaGlySerLysMetGlnGlyLeuLeuGluArgValAsnThrGlu
IleHisPheValThrLysCysAlaPheGlnProProProSerCysLeuArgPheValGln
ThrAsnIlesSerArglLeuleuGIlnGluThrSerGluGinLeuValAlaLeulLysProTrp

1%
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IleThrArgGlnAsnPheSerArgCysLeuGluLeuGlnCysGlnProAspSerSerThr
LeuSerGlyGlyAsnGlyThrG1nAsprsSerPheGlnHisSerProIleSerSerAsp
PheAlaValLysl leArgGluLeuSerAsp’I‘ereuLeuGlnAspTerroValThrVa 1
AlaSerAsnLeuGln SEQ ID NO:10;

PMON32323 .pep

AlaSerLysMetG1nGlyLeuLeuGluArgValAsnThrGluIleHisPheValThrLys
10 CysAlaPheGlnProProPro$erCysLeuArgPhevalGlnThrasnIleSerArgLeu
LeuGlnGluThrSerGluGlnLeuValAlaLeuLysProTrleeThrArgGlnAsnPhe
SerArgCysLeuGluLeuGlnCysGlnProAspSerSerThrLeuSerGlyGlyAsnGly
SerGlyGlyAsnGlySerGlyGlyAsnGlyThrGlnAspCysSerPheGlnHisSerbro
IleSerSerAspPheAlaValLysIleArgGluLeuSerAspTereuLeuGlnAspTyr
15 ProValThrValAlaSerAsnLeuGlnAspGluGluLeuCysGlyGlyLeuTrpArgLeu
ValLeuAlaGlnArgTrpMetGluArgLeuLysThrValAlaGly SEQ ID NO:1l;

PMON32324 .pep
20
AlaSerLysMetGlnGlyLeuLeuGluArgValAsnThrGluIleHisPheValThrLys
CysAlaPheG‘lnProProProSerCysLeuArgPheValGln'I‘hrAsnIleSerArgLeu
LeuGlnGluThrSerGluGlnLeuvalalaLeuLysProTrpT leThrArgGlnAsnPhe
SerArgCysLeuGluLeuG1nCysGln}?roAspSerSerThrLeuSerGlyGlyAsnGly
25 SerGlyGlyAsnGlyThrGlnAspCysSerPheGlnHisSerProlleSerSerAspPhe
AlaValLysIleArgGluLeuSerAspTyrLeuLeuGlnAspTyrProvalThrValala
SerAsnLeuG}.nAspGluGluLeuCysGlyGlyLeuTprrgLeuValLeuAlaGlnArg
TrpMetGluArgLeulysThrvalAlaGly SEQ ID NO:12:

30
PMON32325.pep

AlaSerLysMetGlnG1yLeuLeuGluArgValAsnThrGluI1eHisPheValThrLys

CysAlaPheGlnProProProSerCysLeuArgPheValGlnThrAsnIleSerArgLeu
35 LeuGlnGluThrSexrGluGlnLeuValalaLeuLysProTrpl leThrArgGlnAsnPhe

SerArgCysLeuGluLeuGlnCysGlnProAspSerSerThrLeuSerGlyGlyAsnGly

’I‘hrGlnAsprsSerPheGlnHisSerProIleSerSerAspPheAlaValLysIleArg

GluLeuSerAspTereuLeuGlnAspTyrProValThrValAlaSerAsnLeuGlnAsp

GluGluLeuCysG1yGlyLeuTrpArgLeuValLeuAlaGlnArgTrpMet:GluArgLeu
40  LysThrvaldlaGly SEQ ID NO:13;

PMON32326.pep

45 AlaProProSerCysLeuArgPheValGln’I‘hrAsnIleSerArgLeuLeuGlnGluThr
SerGluGlnLeuValAlalLeulys ProTrpIleThrArgGlnAsnPheSerArgCysLeu
GluLeuG1nCysG1nProAspSerSerThrLeuSerG1yGlyAsnGlySerGlyGlyAsn
GlySerGlyGlyAsnGlyThrGlnAspCysSerPheGlnHisSerfrol leSerSerAsp
PheAlaValLysI1eArgGluLeuSerAsp‘I‘ereuLeuGlnAspTyrProValThrVal

50 AlaSerAsnLeuGlnAspGluGluLeuCysGlyGlylLeuTrpArglenvalleuAlaGln
ArgTrpMetGluArgLeuLysThrValAlaGlyserLysMetGlnGlyLeuLeuGluArg
ValAsnThrGlulleHisPheValThrLysCysAlaPheGlnPro SEQ ID NO:14;

55 pMON32327.pep
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AlaProProSerCysLeuArgPheValGlnThrAsnIlaSerArgLeuLeuGlnGluThr
SerGluGlnLeuValAlaLeuLysProTrpIIeThrArgGlnAsnPheSerArgCysLeu
GluLeuGlnCysGlnProAspSerSerThrLeuSerGlyGlyAsnGlySerGlyGlyAsn
GlyThrGlnAsprsSerPheGlnHisSerPrOIleSerSerAspPheAlaValLysIle
5 ArgGluLeuSerAspTyrLeuLeuGlnAspTyrProValThrValAlaSerAsnLeuGln
AspGluGluLeuCysG1yGlyLeuTrpArgLeuValLeuAlaGlnArgTrpMetGluArg
LeulysThrvalAlaGlySerLysMetGlnGlyLeuLeuGluArgValAsnThrGluile
HisPhevValThrLysCysAlaPheGlnPro SEQ ID NO:15;

10
pMON32328.pep

AlaProProSerCysLeuArgPheValGlnThrAsnl leSerArgLeuleuGlnGluThr

SerGluGlnLeuValAlaLeuLysProTrpIleThrArgGlnAsnPheSerArgCysLeu
15 GluLeuGlnCysGlnProAspSerSerThrLeuSerGlyGlyAsnGIyThrGlnAsprs

SerPheGlnHisSerProI1eserSerAspPheAlaValLysIleArgGluLeuSerAsp

TereuLeuGlnAspTerroValThrValAlaSerAsnLeuGlnAspGluGluLeuCys

GlyGlyLeuTrpArgLeuValLeuAlaGlnArgTrpMetGluArgLeulysThrvalAla

GlySerLysMetGlnGlyLeuLeuGluArgValAsnThrGluIleHisPheValThrLys
20  CysAlaPheGlnPro SEQ ID NO:16;

PMON32348 pep

25 AlaAspGluGluLeuCysGlyGlyLeuTrpArgleuValLeurlaGlnArgTrpMetGlu
ArgLeulLysThrValAlaGlySerLysMetGlnGlyLeuLeuGluArgValAsnThrGlu
IleHisPheValThrLysCysAlaPheGlnProProProSerCysLeuArgPhevValGln
ThrAsnIleSerArgLeuLeuGlnGluThrSerGluG1nLeuValA1aLeuLysProTrp
IleThrArgGlnAsnPheSerArgCysLeuGluLeuGinCysGinProAspSerSerThr

30 LeuSerGlyGlySerGlySerGlyGlySerGlySerGlyGlySerGlyThrGlnAspCys
SerPheGlnHisSerProIleSerSerAspPheAlaValLysIleArgGluLeuSerAsp
TyrLeuleuGlnAspTyrProValThrValAlaSerAsnLeuGln SEQ ID NO:17;

35  pMON32350.pep

AladspGluGluLeuCysGlyGlyLeuTrpArgleuvalleuAlaGinArgTrpMetGlu
ArgLeulysThrValAlaGlySerLysMetGlnGlyLeuLeuGluArgValAsnThrGlu
IleHisPheValThrLysCysAlaPheGlnProProProSerCysLeuhrgPhevalGln
40 ThrAsnIleSerArgLeuLeuGlnGluThrSerGluGlnLeuValAlaLeuLysProTIp
IleThrArgGlnAsnPheSerArgCysleuGluleuGlnCysGlnProAspSerSerThr
LeuSerGlyGlySerGlySerGlyGlySerGlyThrGlnAspCysSerPheGlnHisSer
ProlleSerSerAspPheAlaVallysIledrgGluLeuSerAspTyrLeuLeuGlnAsp

TyrProValThrValAlaSerAsnleuGln SEQ ID NO:18§;
45

FLT3N.pep

MetAlaThrGlnaspCysSerPheGlnHisSerProl leSerSerAspPheAlaVallys
50 IleArgGluLeuSerAspTyrLeulLeuGlnAspTyrProValThrValalaSerasnleu

G1nAspGluGluLeuCysGlyGlyLeuTrpArgLeuValLeuAlaGlnArgTrpMetGlu

ArgLeulysThrValAlaGlySerlysMetGlnGlyLeuLeuGluArgValAsnThrGlu

IleHisPheValThrLysCyshlaPheGlnProProPreSerCysLeuArgPhevalGln

ThrASnI1eSerArgLeuLeuGlnGluThrSerGluGlnLeuValAlaLeuLysProTrp
55 IleThrArgGlnAsnPheSerArgCysLeuGluLeuGlnCysGlnProAspSerSerThr

LeuGlyGlyGlySer SEQ ID NO:19;
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FLT3C.pep

GlySerGlyGlyThrGlnAsprsSerPheGlnHisSerProI1eSerSerAspPheAla
ValLysIleArgGluLeuSerAspTereuLeuGlnAspTyrProValThrValAlaSer
AsnLeuGlnAspGluG1uLeuCysGlyGlyLeuTrpArgLEuValLeuAlaGlnArgTrp
MetGluArgLeuLysThrValAlaGlySerLysMetGlnGlyLeuLeuGluArgValAsn
ThrGluIleHisPheValThrLysCysAlaPheGlnProProProSerCysLeuArgPhe
ValGlnThrAsnI1eSerArgLeuLeuGlnGluThrSerGluGlnLeuValAlaLeuLys
ProTrleeThrArgGlnAsnPheSerArgCysLeuGluLeuGlnCysGlnProAspSer
SerThrleu SEQ ID NO:20;

FLT7N.pep

MetAlaThrGlnAsprsSerPheGlnHisSerProIleSerSerAspPheAlaValLys
I1eArgGluLeuSerAspTereuLeuGlnAspTyrProValThrValAlaSerAsnLeu
G1nAspGluGluLeuCysGlyGlyLeuTrpArgLeuValLeuAlaGlnArgTrpMetGlu
ArgLeuLysThrvalAlaGlySerLysMetGlnGlyLeuLeuGluArgValAsnThrGlu
IleHisPheValThrLysCysAlaPheGlnProProProSerCysLeuArgPheValGln
ThrAsnIleSerArgLeuLeuGlnGluThrSerGluGlnLeuValAlaLeuLysProTrp
IleThrArgGlnAsnPheSerArgCysLeuGluLeuGlnCysGlnProAspSerSerThr
LeuGlyGlyGlySerGlyGlyGlySer SEQ ID NO:21;

FLT4C.pep

GlySerG1yGlyGlyThrGlnAsprsSerPheG1nHisSerProI1eSerSerAspPhe
AlaValLysIleArgGluLeuSerAspTereuLeuGlnAspTyrProValThrValAla
SerAsnLeuGlnAspGluGluLeuCysGlyGlyLeuTrpArgLeuVa1LeuA1aG1nArg
TrpMetGluArgLeuLysThrValAlaGlySerLysMetGlnGlyLeuLeuGluArgVal
AsnThrGluIleHisPheValThrLysCysAlaPheG1nProProProSerCysLeuArg
PheValGlnThrAsnIlESerArgLeuLeuGlnGluThrSerGluGlnLeuValAlaLeu
LysProTrleeThrArgGlnAsnPheSerArgCysLeuGluLeuGlnCysGlnProAsp
SerSerThrLeu SEQ ID N0O:22;

FLT11N.pep

MetAlaThrGlnAsprsSerPheGlnHisSerProI1eSerSerAspPheA1aValLys
I1eArgGluLeuSerAspTereuLeuGlnAspTerroValThrValAlaSerAsnLeu
G1nAspG1uGluLeuCysGlyGlyLeuTrpArgLeuValLeuAlaGlnArgTrpMetGlu
ArgLeuLysThrValAlaGlySerLysMetGlnGlyLeuLeuGluArgValAsnThrGlu
I1eHisPheValThrLysCysAlaPheGlnProProProSerCysLeuArgPheValGln
ThrAsnI1eSerArgLeuLeuGlnGluThrSerGluGlnLeuValAlaLeuLysProTrp
I1eThrArgGlnAsnPheSerArgCysLeuGluLeuGlnCysGln?roAspSerSerThr
LeuGlyGlyGlySerGlyGlyGlySerGlyGlyGlySer SEQ ID NO:23;

FLT10C.pep

GlySerGlyGlyG1ySerG1yGlyGlySerGlyThrGlnAsprsSerPheGlnHisSer
ProIleSerSerAspPheAlaValLysIleArgGluLeuSerAspTereuLeuGlnAsp
TerroValThrValAlaSerAsnLeuGlnASPG1uGluLeuCysGlyGlyLeuTrpArg
LeuValLeuAlaGlnArgTrpMetGluArgLeuLysThrVa1AlaGlyserLysMetGln
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GlyLeuLeuGluArgvalAsnThrGluIleHisPhevalThr LysCysAlaPheGlnPro
ProProSerCysLeuArgPheValGlnThrasnIleSerArgLeuleuGlnGluThrSer
GluGlnLeuValAlaLeuLysProTrpIleThrArgGlnAsnPheSerArgCysLeuGlu
LeuGlnCysGlnProAspSerSerThrieu SEQ ID NO:24;

PpMON32365.pep

AlaAspGluGluLeuCysGlyGlyLeuTrpArgLeuVa1LeuAlaGlnArgTrpMetGlu
ArgLeuLysThrValAlaGlySerLysMetGlnGlyLeuLeuGluArgValAsnThrGlu
IleHisPheVa1ThrLysCysAlaPheGlnProProPrDSerCysLeuArgPheValGln
ThrAsnIleSerArgLeuLeuGlnGluThrSerGluGlnLeuValAlaLeuLysProTrp
IleThrArgGlnAsnPheSerArgCysleuGluLeuGlnCysGlnProAspSerSerThr
LeuGlyGlyGlySerGlyGlyThrGinAspCys SerPheGlnHisSerProlleSerser
AspPheAlaVa1LysIleArgGluLeuSerAspTereuLeuGlnAspTerroValThr
ValAlaSerAsnLeuGln SEQ ID NO:25;

pMON32366 . pep

AlaAspGluGluLeuCysGlyG1yLeuTrpArgLeuValLeuAlaGlnArgTrpMetGlu
ArgleulysThrValAlaGlySerLysMetGlnGlyl.euLeuGluArgValAsnThrGlu
I1eHisPheValThrLysCysAlaPheGlnProProProSerCysLeuArgPheValGln
ThrAsnIleSerArgLeuLeuGlnG1uThrSerGluGlnLeuValAlaLeuLysProTrp
IleThrArgGlnAsnPheSerArgCysLeuGluLeuGlnCysGlnProAspSerSerThr
LeuGlyGlyGlySerGlyGlyGlyThrGlnAspCysSerPheGlnHisSerProlleSer
SerAspPheAlaVallysIleArgGluLeuSerAspTyrLeuLeuGlnAspTyrProVal
ThrvalAlaSerAsnLeuGln SEQ ID NO:26;

PMON32367 .pep

AlaAspGluGluLeuCysGlyGlyLeuTrpArgLeuValLeuAlaG1nArgTrpMetGlu
ArgLeuLysThrvalAlaGlySerLysMetGlnGlyLeuLeuGluArgValAsnThrGlu
I1eHisPheValThrLysCysAlaPheGlnProProProSerCysLeuArgPheValGln
ThrAsnI1eSerArgLeuLeuGlnGluThrSerGluGlnLeuValAlaLeuLysProTrp
IleThrArgGlnAsnPheSerArgCysLeuGluLeuGlnCysGlnProAspSer Ser Thr
LeuGlyGlyGlySerGlyGlyGlySerGlyGlyThrGlnAspCysSerPheGlnHisSer
ProIleSerSerAspPheAlaValLysI1eArgGluLeuSerAspTereuLeuGlnAsp
TyrProValThrValAlaSerAsnLeuGln SEQ ID NO:27;

pMON32368 . pep

AlaAspGluGluLeuCysG1yGlyLeuTrpArgLeuVa1LeuAlaGlnArgTrpMetGlu
ArgLeulysThrValAlaGlySerLysMetGlnGlyLeuleuGluArgValAsnThrGlu
IleHisPheValThrLysCysAlaPheGlnProProProSerCysLeuArgPhaValGln
ThrAsnIleSerArgLeuLeuGlnGluThrSerG1uG1nLeuValAlaLeuLysProTrp
TleThrargGlnasnPheSerArgCysLeuGluLeuGlnCysGlnProAspSerSerThr
LeuGlyGlyGlySerGlyGlyGlySerGlyGlyGlySerGlyThrGlnAspCysSerPhe
GlnHisSerProI1eSerSerAspPheAlaValLysI1eArgGluLeuSerAspTereu
LeuGlnAspTyrProvValThrValAlaSerAsnLeuGln SEQ ID NO:28;

PMON32369 .pep
53
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AlaAspGluGluLeuCysGlyGlyLeuTrpArgLeuValLeuAlaGlnArgTrpMetGlu
ArgLeuLysThrValAlaGlySerLysMetG1nGlyLeuLeuGluArgValAsnThrGlu
IleHisPheValThrLysCysAlaPheGlnProProProSerCysLeuArgPheValGln
TbrAsnIleSerArgLeuLeuGlnGluThrSerGluGlnLeuValAlaLeuLysProTrp
I1eThrArgGlnAsnPheSerArgCySLeuGluLeuGlnCySGlnProAspSerSerThr
LeuGlyGlyGlySerGlyG1yG1ySerGlyG1yGlySerG1yGlyGlyThrGlnAsprs
SerPheGlnHisSerProIleSErSerAspPheAlaValLysIleArgGluLeuSerAsp
TereuLeuGlnAspTerroValThrValAlaSerAsnLeuGln SEQ ID NO:239;

PMCON32370.pep

AlaAspG1uG1uLeuCysGlyGlyLeuTrpArgLeuValLeuAlaGlnArgTrpMetGlu
ArgLeuLysThrValAlaGlySerLysMetGlnGlyLeuLeuGluArgValAsnThrGlu
IleHisPheValThrLysCysAlaPheG1nProProProSerCysLeuArgPheVa1Gln
ThrAsnIleSerArgLeuLeuGlnG1uThrSerG1uGlnLeuValA1aLeuLysProTrp
IleThrArgGlnAsnPheSerArgCysLeuGluLeuGlnCysGlnProAspSerSerThr
LeuGlyGlyGlySerGlyGlyGlySerGlyGlyGlySerGlyGIyGlySerGlyGlyGly
SerGlyThrGlnAsprsSerPheGlnHisSerProIleSerSerAspPheAlaValLys
IleArgGluLeuSerAspTyrLeuleuGlnAspTyrProVal ThrvalAlaSerAsnLeu
Gln SEQ ID NO:30;

PMON35712.pep

A1aAspTerroValThrValAlaSerAsnLeuGlnAspGluGluLeuCysGlyGlyLeu
TrpArgLeuValLeuAlaGlnArgTrpMetGluArgLeuLysThrValAlaGlySerLys
MetGlnGlyLeuLeuGluArgValAsnThrGluI1eHisPhevalThrLysCysAlaPhe
GlnProProProSerCysLeuArgPheValGlnThrAsnIleSerArgLeuLeuGlnGlu
ThrSerGluGlnLeuValAlaLeuLysProTrpIleThrArgGlnAsnPheSerArgCys
LeuGluLeuGlnCysGlnProAspSerSerThrLeuGlyGlyGlySezGlyGlyGlySer
GlyGlyGlySerGlyGlyGlyThrGlnAspCysSerPheGinHisSerProl leSerSer
AspPheiAlaValLysIleArgGluLeuSerAspTyrleul.euGln SEQ ID NO:31;

PMON35713 . pep

AlaA1aSerAsnLeuGlnAspGluGluLeuCysGlyGlyLeuTrpArgLeuValLeuAla
GlnArgTrpMetGluArgLeuLysThrValAlaGlySerLysMetGlnGlyLeuLeuGlu
ArgValAsnThrGluIleHisPheValThrLysCysAlaPheGlnProProProSerCys
LeuArgPhevalGlnThrAsnIleSerargLeuLeuGlnGluThrSercluGinLeuval
AlaLeuLysProTrleeThrArgGlnAsnPheSerArgCysLeuGluLeuGlnCysGln
PrcAspserserThrLeuGlyGlyG1ySerG1yG1yG1ySerGlyGlyGlySerGlyGly
GlyThrGlnAsprsSerPheGlnHisSerProI1eSerSerAspPheAlaValLysIle
ArgGluleuSerAspTyrLeuleuGlnAspTyrProValThrval SEQ ID NO:32;

pMON35714.pep

AlaValAlaGlySerLysMetGlnGlyLeuLeuGluArgValAsnThrGluIleHisPhe
ValThrLysCysAlaPheGlnProProProSerCysLeuArgPheValGlnThrAsnIle
SerArgLeuLeuGlnGluThrSerGluGlnLeuValAlaLeuLysProTrleeThrArg
G1nAsnPheSerArgCysLeuGluLeuGlnCysGlnProAspSerSerThrLeuGlyGly
GlySerGlyGlyGlySerGlyGlyGlySerGlyGlyGlyThrGlnAsprsSerPheGln
HisSerPrcI1eSerSerAspPheAlaVa1LysIleArgGluLeuSerASpTereuLeu
GlnAspTyrProVa1ThrValAlaserAsnLeuGlnAspGluGluLeuCysGlyGlyLeu
TrpArgLeuValLeuAlaGlnArgTrpMetGluArgLeuLysThr SEQ ID NO:33;

PMON35715. pep
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AlaSerLysMetGlnGlyLeuLeuG1uArgValAsnThrGluIleHisPheValThrLys
CysAlaPheGlnProProProSerCysLeuArgPheValGlnThrAsnIleSerArgLeu
LeuGlnGluThrSerGluslnLeuValAlaLeuLysProTrleeThrArgGlnAsnPhe
SerArgCysLeuGluLeuGlnCysGlnProAspSerSerThrLeuGlyGlyGlySerGIy
GlyGlySerGlyGlyGlySerGlyGlyGlyThrGlnAspCysSerPheGintisSerPro
I1eSerSerAspPheAlaValLysIleArgGluLeuSerAspTereuLeuG1nAspTyr
ProValThrValAlaSerAsnLeuGlnAspGluGluLeuCysGlyGlyLeuTrpArgLeu
ValLeuAlaGlnArgTrpMetGluArgleulysThrValalaGly SEQ ID NCO:34;

pMON35716.pep

AlaProProSerCysLeuArgPheValGlnThrAsnIleSerArgLeuLeuGlnGluThr
SerGluGlnLeuValAlaLeuLysProTrpIleThrArgGlnAsnPheSerArgCysLeu
GluLeuGlnCysGlnProAspSerSerThrLeuGlyGlyGlySerGlyGlyGlySerGly
GlyGlySerGlyGlyGlyThrGlnAsprsSerPheGlnHisSerProIleSerSerAsp
PheAlaValLysIleArgGluLeuSerAspTereuLeuGlnAspTerroValThrVal
AlaSerAsnLeuGlnAspGluG1uLeuCysGlyG1yLeuTrpArgLeuValLeuAlaGln
ArgTrpMetGluArgLeuLysThrValAlaGlySerLysMetGlnGlyLeuLeuGluArg
ValAsnThrGluTleHisPheValThrLysCysAlaPheGlnPro SEQ ID NO:35;

pMON25717 . pep

AlaArgPheValGlnThrAsnIleSerArgLeuleutlnGluThrSerGluGlnleuval
AlaLeuLysProTrpIleThrArgGlnAsnPheSerArgCysLeuGluLeuGlnCysGln
ProAspSerSerThrLeuGlyGlyGlySerGlyGlyGlySerGlyGlyGlySerGlyGly
GlyThrGlnAsprsSerPheGlnHisSerProIleSerSerAspPheAlaValLysIle
ArgGluLeuSerAspTyrLeulLeuGlnAspTyrProval ThrValalaSerAsnl.euGln
AspGluGluLeuCysGlyGlyLeuTrpArgLeuValLeuAlaGlnArgTrpMetGluArg
LeulysThrvalAlaGlySerLysMetGlnGlyLeuleuGluArgValAsnThrGlulle
HisPheValThrLysCysAlaPheGlnProProProSerCysLleu SEQ ID NO:36;

PMON35718 . pep

AlaThrAsnIleSerArgLeuLeuG1nGluThrSerGluGlnLeuValAlaLeuLysPro
TrpIleThrArgGlnAsnPheSerArgCysLeuGluLeuGlnCysGlnProAspSerSer
ThrLeuGlyGlyGlySerGlyGlyGlySerGlyGlyGlySerGlyGlyGlyThrGlnAsp
CysSerPheGlnHisSerProlleSerSerAspPheAlaVallysIleArgGluLeuSer
AspTereuLeuGlnAspTerroValThrValAlaSerAsnLeuGlnAspGluGluLeu
CysGlyGlyLeuTrpArgleuValLeuAlaGlnArgTrpMet GluArgLeulysThrval
AlaGlySerLysMetGIlnGlyLeuLeuGluArgValAsnThrGlulleHisPheValThr
LysCysAlaPheGlnProProProSerCysLeuArgPhevalGln SEQ ID NO:37;
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Materials and Methods

Recombinant DNA methods

Unless noted otherwise, all specialty chemicals
were obtained from Sigma Co., (St. Louis, MO).
Restriction endonucleases and T4 DNA ligase were
chtained from New England Biolabs {Beverly, MA) or
Boehringer Mannheim (Indianapolis, IN),

Transformation of E. coli strains

E. coli strains, such as DH5¢™ (Life Technologies,
Gaithersburg, MD) and TGl (Amersham Corp., Arlington
Heights, IL) are used for transformation of ligation
reactions and are the source of plasmid DNA for
transfecting mammalian cells. E. ceoll straing, such as
MON105 and JM101, can be used for expressing the f£1t3
receptor agonist of the present invention in the

cytoplasm or periplasmic space.

MON105 ATCC#55204: F-, lamda-,IN(rrnD, rrE)1l, rpoD+,
rpoH3ss

DH50™: F-, phig80dlacZdeltaMl5, delta(lacZYa-argF)U1l69,
deoR, rechAl, endAl, hsdRl7(rk-,mk+), phoA, supE44lamda-,
thi-1, gyrA%6, relal

TGl: delta{lac-pro), supE, thi-1, hsdDS/F' (traD36,
proA+B+, laclg, lacZdeltaMl$§)

DHSo™ Subcloning efficiency cells are purchased as
competent cells and are ready for transformation using
the manufacturer’s protocol, while both E. coli strains
TGl and MON105 are rendered competent to take up DNA
using a CaCl, method. Typically, 20 to 50 mL of cells
are grown in LB medium (1% Bacto-tryptone, 0.5% Bacto-

yeast extract, 150 mM NaCl) to a density of
55
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approximately 1.0 optical density unit at 600 nanometers
(OD600) as measured by a Baush & Lomb Spectronic
spectrophotometer (Rochester, NY). The cells are
collected by centrifugation and resuspended in one-£fifth
culture volume of CaCl, solution (50 myM CaCl,, 10 mM
Tris-Cl, pH 7.4) and are held at 4°C for 30 minutes.

The cells are again collected by centrifugation and
resuspended in one-tenth culture volume of CaCl,
solution. Ligated DNA is added to 0.2mL of these cells,
and the samples are held at 4°C for 1 hour. The samples
are shifted to 42°C for two minutes and 1mD of LB is
added prior to shaking the samples at 37°C for one hour.
Cells from these samples are spread on plates (LB medium
plus 1.5% Bacto-agar) containing either ampicillin (100
micrograms/mL, ug/mL) when selecting for ampicillin-
resistant transformants, or spectinomycin (75 ug/mL)
when selecting for spectinomycin-resistant
transformants. The plates are incubated overnight at
37°C. Single colonies are picked, grown in LB
supplemented with appropriate antibiotic for 6-16 hours
at 37°C with shaking. Colonies are picked and
inoculated into LB plus appropriate antibiotic (100
ug/mL ampicillin or 75 ug/mlL spectinomycin) and are
grown at 37°C while shaking. Before harvesting the
cultures, 1 ul of cells are analyzed by PCR for the
bresence of a flt3 receptor agonist gene. The PCR is
carried out using a combination of primers that anneal
to the flt3 receptor agonist dgene and/or vector. After
the PCR is complete, loading dye is added to the sample
followed by electrophoresis as described earlier. A
gene has been ligated to the vector when a PCR product
of the expected size is observed.

Methods for creation of genes with new N-terminus/C-
terminus

56
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Method I. Creation of genes with new N-terminus/C-

terminus which contain a linker region.

Genes with new N-terminus/C-terminus which contain
a linker region separating the original C-terminus and
N-terminus can be made essentially following the method
described in L. S. Mullins, et al J. Am. Chem. Soc. 116,
5528-5533 {(1994). Multiple steps of polymerase chain
reaction (PCR) amplifications are used to rearrange the
DNA sequence encoding the primary amine acld seguence of
the protein. The steps are illustrated in Figure 2.

In the first step, the primer set {"new start" and
*linker start"} is used to create and amplify, from the
original gene sequence, the DNA fragment ("Fragment
Start®) that contains the sequence encoding the new N-
terminal portion of the new protein followed by the
linker that connects the C-terminal and N-terminal ends
of the original protein. In the second step, the primer
set ("new stop" and "linker stop") is used to create and
amplify, from the original gene sequence, the DNA
fragment ("Fragment Stop") that encodes the same linker
as used above, followed by the new C-terminal portion of
the new protein. The "new start" and "new stop" primers
are designed to include the appropriate restriction
enzyme recognition sites which allow cloning of the new
gene into expression plasmids. Typical PCR conditions
are one cycle 95°C melting for two minutes; 25 cycles
94°C denaturation for one minute, 50°C annealing for one
minute and 72°C extension for one minute; plus one cycle
72°C extension for seven minutes. A Perkin Elmer
GeneAmp PCR Core Reagents kit is used. A 100 ul
reaction contains 100 pmole of each primer and one ug of
template DNA; and 1x PCR buffer, 200 uM dGTP, 200 uM
daTP, 200 uM dTTP, 200 uM dCTP, 2.5 units AmpliTag DNA
polymerase and 2 m¥ MgCl,. PCR reactions are performed

&7
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in a Model 480 DNA thermal cycler (Perkin Elmer
Corperation, Norwalk, CT).

"Fragment Start" and "Fragment Stop", which have
complementary segquence in the linker region and the
coding sequence for the two amino acids on both sides of
the linker, are joined together in a third PCR step to
make the full-length gene encoding the new protein. The
DNA fragments "Fragment Start' and "Fragment Stop" are
resolved on a 1% TAE gel, stained with ethidium bromide
and isolated using a Qiaex Gel Extraction kit (Qiagen) .
These fragments are combined in equimolar quantities,
heated at 70°C for ten minutes and slow cooled to allow
annealing through their sghared sequence in "linker
start" and "linker stop". In the third PCR step,
primers "new start" and "new stop" are added to the
annealed fragments to create and amplify the full-length
new N-terminus/C-terminus gene. Typical PCR conditions
are one cycle 95°C melting for two minutes; 25 cycles
94°C denaturation for one minute, 60°C annealing for one
minute and 72°C extension for one minute; plus one cycle
72°C extension for seven minutes. A Parkin Elmer
GeneAmp PCR Core Reagents kit is used. A 100 ul
reaction contains 100 pmole of each primer and
approximately 0.5 ug of DNA; and 1x PCR buffer, 200 uM
dGTP, 200 uM dATP, 200 uM ATTP, 200 uM ACTP, 2.5 units
AmpliTaqg DNA polymerase and 2 mM MgCl,. PCR reactions
are purified using a Wizard PCR Preps kit (Promega).

Method II. Creation of genes with new N-terminus/C-
terminus without a linker region.

New N-terminus/C-terminus genes without a linker
joining the original N-terminus and C-terminus can be
made using two steps of PCR amplification and a blunt
end ligation. The steps are illustrated in Figure 3.

In the first step, the primer set ("new start" and "p-bl
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start") is used to create and amplify, from the original
gene sequence, the DNA fragment ("Fragment Start") that
contains the sequence encoding the new N-terminal
portion of the new protein. In the second step, the
primer set ("new stop” and "P-bl stop") is used to
create and amplify, from the original gene sequence, the
DNA fragment ("Fragment Stop") that contains the
sequenceé encoding the new C-terminail portion of the new
protein. The "new start® and 'new sStop" primers are
designed to include appropriate restriction sites which
allow cloning of the new gene into expression vectors.
Typical PCR conditions are one cycle 95°C melting for
two minutes; 25 cycles 94°C denaturation for one minute,
530°C annealing for 45 seconds and 72°C extension for 45
seconds. Deep Vent polymerase (New England Bioclabs) is
used to reduce the occurrence of overhangs in conditions
recommended by the manufacturer. The "P-bl start" and
"P-bl stop" primers are phosphorylated at the end to aid
in the subsequent blunt end ligation of "Fragment Start”
and "Fragment Stop" to each other. A 100 ul reaction
contained 150 pmole of each primer and one ug of
template DNA; and 1x Vent buffer (New England Biolabs),
300 uM 4GTP, 300 uM dATP, 300 uM dTTP, 300 uM dCTP, and
1 unit Deep Vent polymerase. PCR reactions are
performed in a Model 480 DNA thermal cycler (Perkin
Elmer Corporation, Noxrwalk, CT). PCR reaction products
are purified using a Wizard PCR Preps kit (Promega).

The primers are designed to include appropriate
restriction enzyme recognition sites which allow for the
cloning of the new gene into expression vectors.
Typically "Fragment Start" ig designed to create a Ncol
restriction site , and "Fragment Stop® is designed to
create a HindIIl restriction site. Restriction digest
reactions are purified using a Magic DNA Clean-up System
kit (Promega). Fragments Start and Stop are resolved on
a 1% TAE gel, stained with ethidium bromide and isolated

9
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using a Qiaex Gel Extraction kit (Qiagen). These
fragments are combined with and annealed to the ends of
the ~ 3800 base pair Ncol/HindIII vector fragment of
pPMON3934 by heating at 50°C for ten minutes and allowed
to slow cool. The three fragments are ligated together
using T4 DNA ligase (Boehringer Mannheim). The result is
a plasmid containing the full-length new N-terminus/C-
terminus gene. A portion of the ligation reaction is
used to transform E. coli strain DHS5o cells (Life
Technologies, Gaithersburg, MD). Plasmid DNA is

purified and sequence confirmed as below.

Method III. Creation of new N-terminus/C-terminus genes
by tandem-duplication method

New N-terminus/C-terminus genes can be made based
on the method described in R. A. Horlick, et al Protein
Eng. 5:427-431 (1992). Polymerase chain reaction (PCR)
amplification of the new N-terminus/C-terminus genes is
performed using a tandemly duplicated template DNA. The
steps are illustrated in Figure 4.

The tandemly-duplicated template DNA is created by
cloning and contains two copies of the gene separated by
DNA sequence encoding a linker connecting the original
C- and N-terminal ends of the two copies of the gene.
Specific primer sets are used to create and amplify a
full-length new N terminus/C-terminus gene from the
tandemly-duplicated template DNA. These primers are
designed to include appropriate restriction sites which
allow for the cloning of the new gene into expression

vectors. Typical PCR conditions are one cycle 95°C

melting for two minutes; 25 cycles $4°C denaturation for

one minute, 50°C annealing for one minute and 72°C
extension for one minute; plus one cycle 72°C extension
for seven minutes. A Perkin Elmer GeneAmp PCR Core

Reagents kit (Perkin Elmer Corporation, Norwalk, CT) is

b0
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used. A 100 ul reaction contains 100 pmole of each
primer and one ug of template DNA; and 1x PCR buffer,
200 uM GGTP, 200 uM dATP, 200 uM 4TTP, 200 uM dCTP, 2.5
units AmpliTag DNA polymerase and 2 mM MgClz. PCR
reactions are performed in a Model 480 DNA thermal
cycler (Perkin Elmer Corporation, Norwalk, CT). PCR
reactions are purified using a Wizard PCR Preps kit
{Promega) .

DNA isolation and characterization

Plasmid DNA can be isolated by a number of
different methods and using commercially available kits
known to those skilled in the art. A few such methods
are shown herein. Plasmid DNA is isolated using the
Promega Wizard™ Miniprep kit (Madison, WI), the Ciagen
QIAwell Plasmid isolation kits (Chatsworth, CA) or
Qiagen Plasmid Midi kit. These kits follow the same
general procedure for plasmid DNA isclation. Briefly,
cells are pelleted by centrifugation (5000 x g), plasmid
DNA released with sequential NaOH/acid treatment, and
cellular debris is removed by centrifugation (10000 x
g). The supernatant (containing the plasmid DNA) is
loaded onto a column containing a DNA-binding resin, the
column is washed, and plasmid DNA eluted with TE. After
screening for the ¢olonies with the plasmid of interest,
the E. coli cells are inoculated intc 50-100 mLs of LB
plus appropriate antibiotic for overnight growth at 37°C
in an air incubator while shaking. The purified plasmid
DNA is used for DNA sequencing, further restriction
enzyme digestion, additional subcloning of DNA fragments
and transfection into mammalian, E. coli or other cells.

Sequence confirmation.

Purified plasmid DNA is resuspended in dH,0 and
guantitated by measuring the absorbance at 260/280 nm in

a Bausch and Lomb Spectronic 601 UV spectrometer. DNA
Gl
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samples are sequenced using ABI PRISM™ DyeDeoxy™
terminator seqguencing chemistry (Applied Biosystems
Division of Perkin Elmer Corporation, Lincoln City, CA)
kits (Part Number 401388 or 402078) according to the
manufacturers suggested protocol usually modified by the
addition of 5% DMSO to the sequencing mixture.
Sequencing reactions are performed in a Model 480 DNA
thermal cycler (Perkin Elmer Corporation, Norwalk, CT)
following the recommended amplification conditions.
Samples are purified to remove excess dye terminators
with Centri-Sep™ spin columns (Princeton Separations,
Adelphia, NJ) and lyophilized. Fluocrescent dye labeled
seqguencing reactions are resuspended in deionized
formamide, and sequenced on denaturing 4.75%
polyacrylamide-8M urea gels using an ABI Model 373A
automated DNA sequencer. Overlapping DNA sequence
fragments are analyzed and assembled intc master DNA
contigs using Sequencher DNA analysis software (Gene

Codes Corporaticn, Ann Arbor, MI).

Expression of flt3 receptor agonists in mammalian cells

Mammalian Cell Transfection/Production of Conditioned
Media

The BHK-2Z1 cell line can be obtained from the ATCC
{Rockville, MD). The cells are cultured in Dulbecco’s
modified Eagle media (DMEM/high-glucose), supplemented
to 2mM (mM} L-glutamine and 10% fetal bovine serum
(FBS}. This formulation is designated BHK growth media.
Selective media is BHK growth media supplemented with
453 units/mL hygromycin B (Calbiochem, San Diego, CA).
The BHK-21 cell line was previously stably transfected
with the HSV transactivating protein VP16, which

 transactivates the IE110 promoter found on the plasmid

PMON3359 (See Hippenmeyer et al., Bio/Technology.
pp.1037-1041, 1993). The VP16 protein drives expression
A
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of genes inserted behind the TE110 promoter. BHK-21
cells expressing the transactivating protein VP16 are
designated BHK-VPl6. The plasmid pMON1118 {See Highkin
et al., Poultry Sci., 70: 970-981, 1991) expresses the
hygromycin resistance gene from the SV40 promoter. A
similar plasmid is available from ATCC, pSV2-hph.

BHK-VP16 cells are seeded into a 60 millimeter (mm)
tissue culture dish at 3 X 10° cells per dish 24 hours
prior to transfection. Cells are transfected for 16
hours in 3 mL of “OPTIMEM"™ (Gibco-BRL, Gaithersbhurg,
MD) containing 10 ug of plasmid DNA containing the gene
of interest, 3 ug hygromycin resistance plasmid,
bMON1118, and 80 ug of Gibco-BRL “LIPOFECTAMINE'™ per
dish. The media is subsequently aspirated and replaced
with 3 mlL of growth media. At 48 hours post-
transfection, media from each dish is collected and
assayed for activity (transient conditioned media). The
cells are removed from the dish by trypsin-EDTA, diluted
1:10 and transferred to 100 mm tissue culture dishes
containing 10 mL of selective media. After approximately
7 days in selective media, resistant cells grow into
colonies several millimeters in diameter. The colonies
are removed from the dish with filter paper (cut to
approximately the same size as the colonies and soaked
in trypsin/EDTA} and transferred to individual wells of
a 24 well plate containing 1 mL of selective media.
After the clones are grewn to confluence, the
conditioned media is re-assayed, and positive clones are
expanded into growth media.

Expression of flt3 receptor agonists in E. coli

E. coli strain MON105 or gM101 harboring the
rlasmid of interest are grown at 37°C in M9 plus
casamino acids medium with shaking in a air incubator
Model G25 from New Brunswick Scientific {(Edison, New

Jersey). Growth is monitored at OD60) until it reaches

(3
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a value of 1, at which time malidixic acid (10
milligrams/mL) in 0.1 N NaOH is added to a final
concentration ¢f 50 pg/mL. The cultures are then shaken
at 37°C for three to four additional hours. A high

5 degree of aeration is maintained throughout culture
period in order to achieve maximal production of the
desired gene product. The cells are examined under a
light microscope for the presence of inclusion bodies
(IB). One mL aliquots of the culture are removed for

10  analysis of protein content by boiling the pelleted
cells, treating them with reducing buffer and
electrophoresis via SDS-PAGE (see Maniatis et al.
Molecular Cloning: A Laboratory Manual, 1982). The
culture is centrifuged (5000 x g) to pellet the cells.

15 Additional strategies for achieving high-level
expression of genes in E. coli can be found in Savvas,
C.M. (Microbiological Reviews 60;512-538, 1996).

Inclusion Bodv preparation, Extraction, Refolding.

20 Dialysis, DEAE Chromatography, and Characterization of

the flt3 receptor agonists which acecumulate as inclusion

bodies in E. coli.

Isolation of Inclusion Bodies:

25
The cell pellet from a 330 mL E. coli culture is
resuspended in 15 mL of sonication buffer (10 mM 2-
amino-2- (hydroxymethyl) 1.3-propanediol hydrochloride
(Tris-HCl), pH B.0 + 1 mM ethylenediaminetetraacetic
30 acid (EDTA)). These resuspended cells are sonicated

using the microtip probe of a Sonicator Cell Disruptor
(Model W-375, Heat Systems-Ultrasonics, Inc.,
Farmingdale, New York). Three rounds of sonication in
sonication buffer followed by centrifugation are

35 employed to disrupt the cells and wash the inclusgion

bodies (IB). The first round of sonication is a 3

oY
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minute burst followed by a 1 minute burst, and the final
twe rounds of sonication are for 1 minute each.

Extraction and refolding of proteins from inclusion body
pellets:

Following the final centrifugation step, the IB
pellet is resuspended in 10 mL of 50 mM Tris-HCl, pH
9.5, 8 M urea and 5 mM dithiothreitol (DTT) and stirred
at room temperature for approximately 45 minutes to
allow for denaturation of the expressed procein.

The extracticn solution is transferred to a beaker
containing 70 mL of 5mM Tris-HCL, PH 9.5 and 2.3 M urea
and gently stirred while exposed to air at 4°C for 18 to
48 hours to allow the proteins to refold. Refolding is
monitored by analysis on a Vydac (Hesperia, Ca.) C18
reversed phase high pressure liquid chromatography (RP-
HPLC) column (0.46x25 cm). A linear gradient of 40% to
65% acetonitrile, containing 0.1% trifluorcacetic acid
(TFA), is employed to monitor the refold. This gradient
is developed over 30 minutes at a flow rate of 1.5 mL
per minute. Denatured proteins generally elute later in
the gradient than the refolded proteins.

Purification:

Following the refold, contaminating E. coli
Proteins are removed by acid Precipitation. The pH of
the refold sclution is titrated to between pH 5.0 and pH
5.2 using 15% (v/v) acetic acid (HOAc). This solution
is stirred at 4°C for 2 hours and then centrifuged for
20 minutes at 12,000 x g teo pellet any insoluble
protein.

The supernatant from the acid precipitation step is
dialyzed using a Spectra/Por 3 membrane with a molecular
weight cut off (MWCO) of 3,500 daltons. The dialysis is

against 2 changes of 4 liters (a 50-fold excess) of 10mM
65
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Tris-HCl, pH 8.0 for a total of 18 hours. Dialysis
lowers the sample conductivity and removes urea prior to
DEAE chromatography. The sample is then centrifuged (20
minutes at 12,000 x g) to pellet any insoluble protein
following dialysis.

A Bie-Rad Bio-Scale DEAE2 column (7 x 52 mm) is
used for ion exchange chromatography. The column is
equilibrated in a buffer containing 10mM Tris-HC1l, pH
8.0. The protein is eluted using a 0-to-500 mM sodium
chloride (NaCl) gradient, in equilibration buffer, over
45 column volumes. A flow rate of 1 mL per minute is
used throughout the run. Ceolumn fractions (2 mL per
fraction) are collected across the gradient and analyzed
by RP HPLC on a Vydac (Hesperia, Ca.) C18 column (0.46 x
25 cm). A linear gradient of 40% to 65% acetonitrile,
containing 0.1% triflucroacetic acid (TFA), is emplovyed.
This gradient is developed over 30 minutes at a flow
rate of 1.5 mL per minute. Pooled fractions are then
dialyzed against 2 changes of 4 liters (50-to-500-fold
excess) of 10 mM ammonium acetate (NHAc), pH 4.0 for a
total of 18 hours. Dialysis is performed using a
Spectra/Por 3 membrane with a MWCO of 3,500 daltons.
Finally, the sample is sterile filterad using a 0.22um
syringe filter (uStar LB syringe filter, Costar,
Cambridge, Ma.), and stored at 4°C.

In some cases the folded proteins can be affinity
purified using affinity reagents such as mAbs or
receptor subunits attached to a suitable matrix.
Alternatively, {or in addition) purification can be
accomplished using any of a variety of chromatographic
methods such as: ion exchange, gel filtration or

hydrophobic chromatography or reversed phase HPLC.

These and other protein purification methods are
described in detail in Methods in Enzymology, Volume 182
‘Guide to Protein Purification' edited by Murray
Deutscher, Academic Press, San Diego, CA (1990) .

b
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Protein Characterization:

The purified protein is analyzed by RP-HPLC,
electrospray mass spectrometry, and SDS-PAGE. The
protein gquantitation is done by amino acid composition,
RP-HPLC, and Bradford protein determination. In some
cases tryptic peptide mapping is performed in
conjunction with electrospray mass spectrometry to
confirm the identity of the protein.

Methylcellulose Agsay

This assay reflects the ability of colony stimulating
factors to stimulate normal bone marrow cells to produce
different types of hematopoietic colonies in vitro
(Bradley et al., Aust. Exp Biol. Sci. 44:287-300,
1966), Pluznik et al., J. Cell Comp. FPhysio 66:319-324,
1965) .

Methods

Approximately 30 mL of fresh, normal, healthy bone
marrow aspirate are obtained from individuals following
informed consent. Under sterile conditions samples are
diluted 1:5 with a 1X PBS (#14040.059 Life Technologies,
Gaithersburg, MD.) solution in a 50 mL conical tube
(#25339-50 Corning, Corning MD). Ficoll {Histopagque
1077 Sigma H-88839) is layered under the diluted sample
and centrifuged,‘300 x g for 30 min. The mononuclear
cell band is removed and washed two times in 1X PBS and
once with 1% BSA PBS (CellPro Co., Bothel, WA).
Menonuclear cells are counted and CD34+ cells are
selected using the Ceprate LC (CD34) XKit (CellPro Co.,
Bothel, WA) column. This fractionation is performed

since all stem and progenitor cells within the bone

- marrow display CD34 surface antigen..
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Cultures are set up in triplicate with a final volume of
1.0 mL in a 35 X 10 mm petri dish (Nunc#174926).
Culture medium is purchased from Terry Fox Labs. (HCC-
4230 medium (Terry Fox Labs, Vancouver, B.C., Canada)
and erythropoietin (Amgen, Thousand Oaks, CA.)} is added
to the culture media. 3,000-10,000 CD34+ cells are
added per dish. FLT3 receptor agonist proteins, in
conditioned media from transfected mammalian cells or
purified from conditioned media from transfected
mammalian cells or E. coli, are added to give final
concentrations ranging from .001 nM to 10 nM. Cultures
are resugpended using a 3cc gyringe and 1.0 mL is
dispensed per dish. Control (baseline response)
cultures received no colony stimulating factors.
Positive control cultures received conditioned media
(PHA stimulated human cells: Terry Fox Lab. H2400).
Cultures are incubated at 37°C, 5% CG, in humidified
air.

Hematopeietic colonies which are defined as greater than
50 cells are counted on the day of peak response {days
10-11} using a Nikon inverted phase microscope with a
40x objective combination. Groups of cells containing
fewer than 50 cells are referred to as clusters.
Alternatively colonies can be identified by spreading
the colonies on a slide and stained or they can be
picked, resuspended and spun onto cytospin slides for

staining.

Human Cord Blood Hemopoietic Growth Factor Assavs

Bone marrow cells are traditionally used for in vitro
assays of hematopoietic colony stimulating factor (CSF)
activity. However, human bone marrow is not always
available, and there is considerable variability between
donors. Umbilical cord blood is comparable to hone
marrow as a source of hematopoietic stem cells and
progenitors (Broxmeyer et al., PNAS USA 89:4109-113,

by
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1992; Mayani et al., Blood 81:3252-3258, 1993). In
contrast to bone marrow, cord blood is more readily
available on a regular basis. There is also a potential
to reduce assay variability by pooling cells obtained
fresh from several donors, or to create a bank of

cryopreserved cells for this purpose.

Methods

Menonuclear cells (MNC) are isclated from cord blood
within 24 hr. of collection, using a standard density
gradient (1.077 g/mL Histopaque). Cord blood MNC have
been further enriched for stem cells and progenitors by
several procedures, including immunomagnetic selection
for CD14-, CD34+ cells; panning for SBaA-, CD34+
fraction using coated flasks from Applied Immune Science
(Santa Clara, Ca); and CD34+ selection using a CellPro
(Bothell, WA) avidin column. Either freshly isolated or
cryopreserved CD34+ cell enriched fractions are used for
the assay. Duplicate cultures for each serial dilution
of sample (concentration range from 1 pM to 1204 pM) are
prepared with 1x104 cells in 1ml of 0.9% methylcellulose
containing medium without additional growth factors
(Methocult H4230 from Stem Cell Technologies, Vancouver,
BC.). In some experiments, Methocult H4330 containing
erythropoietin (FLT3) was used instead of Methocult
H4230, or Stem Cell Factor (SCF), 50 ng/mL {(Biosource
International, Camarillo, CA) was added. After culturing

for 7-9 days, colonies containing >30 cells are counted.

MUTZ-2 Cel) Proliferation Agsay

A cell line such as MUTZ-2, which is a human myeloid
leukemia cell line (German Collection of Microorganisms
and Cell Cultures, DSM ACC 271), can be used to
determine the cell proliferative activity of £1t3
receptor agonists.. MUTZ-2 cultures are maintained with

recombinant native f£1t3 ligand (20-100ng/mL) in the
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growth medium. Eighteen hours prior to assay set-up,
MUTZ-2 cells are washed in IMDM medium (Gibco) three
times and are resuspended in IMDM medium alone at a
concentration of 0.5-0.7 x 10E6 cells/mL and incubated
at 37°C and S%CO2 to starve the cells of flt3 ligand.
The day of the assay, standards and f1t3 receptor
agonists are diluted to two fold above desired final
concentration in assay media in sterile tissue culture
treated 96 well plates. Flt3 receptor agonists and
standards are tested in triplicate. 50ul of assay media
is loaded into all wells except row A. 75ul of the flt3
receptor agonists or standards are added to row A and
25ul taken from that row and serial dilutions (1:3)
performed on the rest of the plate [(rows B through G).
Row H remains asg a media only control. The starved
MUTZ-2 cells are washed two times in IMDM medium and
resuspended in 50pl assay media. 50pl of cells are
added to each well resulting in a final concentration of
0.25 x 10E6cells/mL. Assay plates containing cells are
incubated at 37°C and 5%C0, for 44hrs. Each well is
then pulsed with 1uCi/well of tritiated thymidine in a
volume of 20pl for four hours. Plates are then

harvested and counted.

Transfected cell lines:

Cell lines, such as BHK or the murine pro B cell
line Baf/3, can be transfected with a colony stimulating
factor receptor, such as the human £1t3 receptor which
the cell line does not have. These transfected cell
lines can be used to determine the activity of the

ligand of which the receptor has been transfected.

EXAMPLE 1

Isolation.of cDNA encoding £1t3 ligand
76
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Three £1t3 ligand clones were amplified from human bone
morrow poly A+ RNA (Clontech) using NCOFLT, HIND160, and
HIND165 PCR primers (according to the manufacturer’s
suggested conditions). These amplified PCR products
were gel purified and cloned into the BHK expressicn
vector pMON5723 generating pMON30237 (NCOFLT + HIND160),
pPMON30238 (NCOFLT + HIND165), and a deletion clone
DMON30239 (NCOFLT + HIND165). The deletion in pPMON30239
ls of amino acid residues 89 through 106 (the numnbering
of the residues is based on the sequence of native flt3
ligand as shown in Figure 5a and Sb),

EXAMPLE 2

Sequence rearranged flt3 ligand were constructed using
geveral methods and linker types. The first set of
constructs containing the linker peptide
(SerGlyGlyAsnGly)X (where X = 1, 2, or 3} with the
breakpoints 39/40, 65/66, and B9/90 were made using a
two step PCR process described by Mullins et al. in
which the front half and the back half of each final
sequence rearranged molecule is made separately in the
first PCR step, then the paired products of the first
reaction step are combined in a second PCR step and
extended in the absence of exogenous primers,

For example, to make the three 89/90 breakpoint
precursor molecules with the SerGlyGlyAsnGly SEQ ID NO:46,
SerGlyGlyAsnGlySerGlyGlyAsnGly SEQ ID Mo:47, and
SerGlyGlyAsnGlySerGlyG1yAsnGlySerGlyGlyAsnGly SEQ ID NO:48
amino acid linkers (pMON32326, PMON32327 and pMON32328
respectively), six initial PCR products were generated.
The following primer pairs were used in the first step
PCR reaction: a) 89For/L5B; bh) 89For/L10B; c)
89For/L15B; d) 89Rev/L5A; e) 89Rev/L10A; and f)
89Rev/L15A. The identical approach was.used to make

PMON32321 (39/40 breakpoint, primer pairs 39For/L10B and
71
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39Rev/L10A) and pMON32325 (65/66 breakpoint, primer
pairs 65For/LSB and 65Rev/L5A) Drecursors. Except as
noted below, all subsequent PCR reactions utilized the
components of the PCR Optimizer Xit (Invitrogen) and
amplification conditions according to the manufacturers
suggested protocol. Reactions were set up as follows:
50 pmole of each primer, 10 ul of 5X Buffer B [300 mM
Tris-HC1 {pH 8.5), 10 mM MgCl,, 75 mM (NH4)2S04], 5 U
Tag polymerase, and 100 ng of heat denatured DNA (in
this example pMON30238) template were combined, and
brought to 45 ul final volume with dH,0. Reactions were
pre-incubated for 1-5 minute at 80°C, then 5 ul of 10 mM
dNTP added to each reaction, and heat denatured for 2
minutes at 94°C prior to amplification in a Perkin Elmer
model 480 DNA thermal cycler. Seven DNA amplification
cycles were done under the following conditions: heat
denature for one minute at 94°C, two minuteslannealing
at 65°C, followed by a three minute extension at 72°C.
Twenty three additional cycles consisting of a one
minute heat denaturation at 94°C followed by a four
minute annealing/extension at 72°C were done, followed
by a final 7 minute extension cycle at 72°C, With the
exception of pMON32328, the PCR amplification products
were run out on a 1.2% TAE agarose gel, and the
appropriate size bands (the major amplification product)
were excised and purified using Geneclean TI (Bio 101).
Samples were resuspended in 10 ul dHJL The
amplification products for pMON32328 were purified
directly using a Wizard PCR Clean UP kit {Promega), and
DNA eluted in 50 ul dH,0.

The method to construct the precursors of PMON32322
(39/40 breakpcint, primer pairs 39For/L5SB and 39Rev/L5A)
was modified by increasing the amount of template to 1
ug, and by changing the PCR amplification conditions as
follows: six cycles of 94ec, 1 minute, 65°C for 2
minute, and 72°C for 2 1/2 minutes, followed by 15
cycles of 94°C for 1 minute, 70°C for 2 minutes, and

72
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72°C for 2 minutes, followed by a2 single 72°C extension
cycle for seven minutes.

The second PCR step utilized the gel-purified precurscrs
from the first PCR step as a combination of
primer/template as follows: 5 ul each of each precursor
molecule (i.e. for pMON32328 the PCR products from
primer pairs 89For/L5B and 89Rev/L53), 10 ul of S5X
Buffer B, 5 U of Tag polymerase, and 24 ul dH,0. The
reactions were heated for five minutes at 80°C, 5 ul of
10 mM dNTP was added, and the reactions heat denatured
for 94°C for twe minutes. DNA amplification conditions
were as follows: 15 cycles of 94°C for one minute, 69°C
for twe minutes, followed then by a three minute
extension at 72°C. To allow for complete extension, the
last cycle was followed by a single extension step at
72°C for seven minutes. The 80 deg incubation time was
reduced to two minutes and the number of cycles was
decreased to ten cycles for pMON32325 (PCR products
65For/L5B and 65Rev/L5A). PCR reaction products of the
appropriate size were gel purified on a 1.2 % TAE
agarose gel using Geneclean II. For pMON32322 (39For/L5B
and 39Rev/L5A) the annealing temperature was reduced to
68°C, and the extension time reduced to two minutes. 1In
addition, the PCR product was purified using a Wizard
PCR Clean Up kit (Promega) according to the suppliers
suggested protocol. The second PCR step was modified
for pMON32326 (PCR products of 89For/L15B and
89Rev/L15A) as follows. Three sets of PCR reactions
were set up identically as above, except for the sample
buffer type (either 5X buffer B, D, or J - PCR Optimizer
Kit). Composition of buffers D and J differ from buffer
B only by pH or [MgClz]. The [MgClz] for buffer D is

3.5 mM, whereas the pH of buffer J is 9.5. The protocol
was modified by increasing the number of PCR cycles 20,
and 1% ul aliquots were withdrawn at the end of cycles
10, 15 and 20. Five uls of each aliquot timepoint were
analyzed for the presence of amplified material on a

a3
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1.2% TBE agarose gel. The remainder of the buffer B, L,
and J PCR reaction mixtures were pooled and subsequently
purified using the Wizard PCR Clean Up Kit protocol.

The DNA was eluted in 50 ul dH,0.

The purified samples from the second step PCR reaction
were digested with NcoIl/HindTIII using cone of two
standardized digestion conditions. For Geneclean II
purified samples, 10 ul of DNA were digested in a 20 ul
reaction with 7.5 U each of NcoI/HindIIT for two hours
at 37°C, and gel purified on a 1.1% TAE agarose gel
again with Geneclean II. Ligation-ready samples were
resuspended in 10 ul dH,0. For pMON32322, 20 ul of
sample was digested in a 50 ul reaction volume with 20U
each of Ncol and HindIII for 3 hour at 37°C. 0.1
volume 3M NaOAc (pH 5.5) and 2.5 volume of EtOH were
added, mixed, and stored at -20°C overnight. The DNA
was recovered by pelleting for 20 minutes at 13,000 rpm
@ 4°C in a Sigma Mk 202 microfuge. The DNA pellet was
rinsed with chilled 70% EtOH, lyophilized, and
resuspended in 10 ul dH,0.

EXAMPLE 3

An alternate approach was used to construct pMON32320
(39/40 breakpoint, fifteen amino acid linker}, pMON32323
(65/66 breakpeint, fifteen AA linker), and pMON32324
(65/66 breakpoint, ten amino acid linker). New primers
{L15C, L15D, L15E) were designed to incorporate BamHI
restriction gite in the primer that was inframe to allow
cloning into the BamHI site and maintain the preper
reading frame. PCR reaction conditions for the first
step were performed identically to that described for
PMON32322, except that the following set of primer pairs
were used: 65For/L15D and &5Rev/L1SE (pMON32324);
39For/L15D and 39Rev/L15C (pMON32320): and 65For/L15D
and 65Rev/L15C (pMON32323). The PCR reaction products
79
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were purified using a Wizard PCR Clean Up kit as
described, and eluted in 50 yl dH,0. Samples were
digested with either Ncol/BamHI (39For/L15D and
65For/L15D} or BamHI/HindIII (39Rev/L15C, 65Rev/L15C,
and 65Rev/L15E). Restriction digests were performed as
follows: 10 ul of purified PCR reaction products, 3 ul
of 10X universal restriction buffer, 15 U of either Ncol
or HindIII, 15 U of BamHI, in a final reaction volume of
30 ul. Reactions were incubated for 90 minutes at 37°C,
and the PCR products gel purified eon a 1.1% TAE agarose
gel using Geneclean II. Ligation-ready DNA was
resuspended in 10 ul dH,0.

Inserts were ligated to NcoI/ HindIII digested pMON3S977
(BHK mammalian expression vector) that had been treated
with shrimp alkaline phosphatase (SAP} either in a three
way (pMON32320, pMON32323, or pMON32324) or a two way
(PMON32321, pMON32322, pMON32325, pMON32326, pMON32327
and pMON32328) ligation reaction as follows: 2.5 ul of
insert (2 ul of each primer pair amplicon for pMON32320,
PMON32323, and pMON32324) was added to 50 ng of vector
in a ten ul reaction using standard ligation
conditions. Two ul of each reaction was transformed
with 100 ul of chemically competent DHSa cells
(Gibco/BRL} following the manufacturers suggested
protocol.. Twenty five ul and 200 ul aliquots were
plated out on LB plates containing 50 ug/mL ampicillin
and incubated cvernight. Isolated colonies were picked
and DNA prepared from 50 mL overnight cultures using
Qiagen DNA midiprep kits. DNA was guantitated by
absorbance at A260/A280, and verified for correct insert
size by agarose gel electrophoresis following digestion
of 1 ug template with NcoI/HindIII restriction
endonucleases. Samples containing inserts of the
rredicted size were sequenced in both orientations using
vector-specific primers using an automated fluorescent

DNA sequencer model 3737 (Perkin Elmer ABI). Sequencing
15
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reactions were done in 20 ul reaction volumes using a
Perkin Elmer model 480 DNA thermal cycler as follows:
one ug of template, 3.2 pmole primer, 1 ul DMSO, 9.5 ul
Tag terminator dyedeoxy premix ( Perkin Elmer ABI) were
combined, and subjected to 25 cycles of seqguencing
amplification as follows: 30 seconds at 94°C, 15 second
annealing at 50°C, followed by a four minute extension
cycle at 60°C. Samples were purified using Centri-Sep
spin columns (Princeton Separations) following the
manufacturers suggested protocol, lyophilized, and
submitted for sequence analysis. Samples containing the
predicted amino acid sequence were selected for analysis
and assigned pMONnumbers.

EXAMPLE 4

A similar appreoach used to construct pMON32320,
DMON32323, and pMON32324 was utilized to introduce the
second linker type (SerGlyGlySerGly)X where x = 2 or 3,
into two seguence rearranged flt3 receptor agonists
containing the 39/40 breakpoint (pMON32348 and 32350).
The primer pairs were as follows: for PMON32348 the
combinations of 339For2/339Rev3 and 339Rev2/339-10Forl
and for pMON32350 the combinations of 339For2/339Rev3
and 339Rev2/339-15For3 were used to create three PCR
amplification products. Each PCR amplification was set
up as follows: to 100 ng of heat denatured PMON32320, 50
pmole of each primer pair, 10 ul of 5% Buffer B, 5 U of
Tag polymerase and dH20 was added to a final volume of
45 ul. Reactions were pre-incubated as described
before. Fifteen amplification cycles were done under
the following conditions: heat denature at 94°C, one
minute, followed by a two minute annealing step at 70°C,
and a three minute extension at 72°C. After the last
cycle, a single 72 deg extension step of 7 minutes was
done. The PCR amplification products of primer pairs
33%For2/339Rev3, 339Rev2/339—1bFor3, and 339Rev2/339-

15For2 were purified using a Wizard PCR Clean Up kit
76
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{Promega), and eluted in 50 ul du,0. NcoI/BamHI
digests for the 339For2/339Rev3 primer pair as follows:
8 ul of DNA template was mixed with 2 ul universal
restriction buffer and 10 U each of NeoI and BamHI in a
20 ul reaction volume, and incubated for 90 minutes at
37°C. The digestion products was purified using the
Geneclean IT direct purification protocel, and ligatiocn
ready DNA resuspended in 10 ul di,o. The restriction
digests and subsequent purification for the 339Rev2/339-
10For3 and 339Rev2/339-15For2 amplification products
were done identically as described for the
339For2/339Rev3 amplicon, except that 10 U of HindIIT
was substituted for NcoI. Standard ligations were done
by addiné to 50 ng NcoI/HindIII/SAP-treated, gel
purified pMON3977, 0.5 ul 339For2/Rev? amplicen, 1 ul
of either 339Rev2/339-10For3 (pMON32348) or 339Rev2/339-
15For3 (pMON32350) amplicons, 5U T4 DNA ligase, and 1 ul
10 X ligase buffer in a 10 ul reaction volume for 60
minutes at ambient temperature. Subseguent steps
leading to final DNA sequence confirmation were done as
described above.

EXAMPLE 5

A third type of linker, with a variable {(GlyGlyGlySer)X
repeat motif, was incorporated into another set of
sequence rearranged flt3 receptor agonists from
modularly constructed templates. These linker lengths
were;

6 AA linker (GlyGlyGlySerGlyGly SEQ ID NO:51),

7 AA linker (GlyGlyGlySerGlyGlyGly SEQ ID No:52),

10 AA linker (GlyGlyGlySerGlyGlyGlySerGlyGly SEQ ID
NO:53),

13 AA linker (GlyGlyGlySerGlyGlyGlySerGlyGlyGlySerGly
SEQ ID NO:54),

"
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15 A2 linker
(GlyGlyGlySerGlyGlyGlySerGlyGlyGlySerGlyGlyGly se0 1D
No:55); and

21  AA linker
(GlyGlyGlySerGlyGlyGlySerGlyGlyGlySerGlyGlyGlySerGlyGly
GlySerGly sEQ ID NO:56) amino acid residues. These modular
templates, each comprising a dimer of hflt3 ligand
separated by a BamHI-containing linker of unique length,
were constructed as fellows., Six intermediate PLASMID
templates, FL3N, FL7N, FL1lN, FL3C, FL4C, and FL10C,
were constructed by PCR using paired primers and
PMON30238 as template using cycling conditions similar
to those employed for pMON32322. Per reaction, 50 pmole
of each primer was added to 100 ng of heat-denatured
template and the reactions assembled as described for
PMON32322. Cycle conditions were as follows: seven
cycles of 94°C, one minute; two minutes at 65°C, and 2.5
minutes at 72°C; followed by ten cvcles of one minute at
24°C, two minutes at 70°C, and 2.5 minutes at 72°C. A
single seven minute extension at 72°C completed the
cycling reactions. The primer pairs used to construct
each intermediate were; N-term/FLN3 (FL3N); N-term/FLN7
(FL7W),; N-term/FLN11l (FL11N); C term/FLC3 (FL3C); C-
term/FLC4 (FL4C); and C-term/FLC10 (FL10C). The PCR
amplification products were purified with Wizard PCR
Clean Up kits (Promega) and eluted in 50 ul dH,0.
Purified DNA for the first subset, FL3N, FL7N, and
FL1IN, were digested with NcoI/BamHI, gel purified as
described previously, and ligated to NcoI/BamHI/Sap-
treated pSE420 vector DNA (Invitrogen). Intermediate
templates of the second subset, FL3C, FL4C, and FL10C,
were constructed in an identical manner except HindIII
was utilized instead of NcolI. Subsequent steps leading
to final DNA sequence confirmation were done as
described above.

EXAMPLE 6§
ny
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To make the next six templates, the two subsets of
intermediates in pSE420 were digested with either
NcoI/BamHI (FL3N, FL7N, FL1lN-subset 1} or BamHI/HindIII
5 (FL3C, FL4C, FL10C-subset 2) and gel purified using

Geneclean II as described previocusly. One intermediate
amplicon from each subset were ligated to
NcoI/HindIII/SAP-treated pMON3977 per reaction and
transformed in DHSwa cells as described previously using

10 the following combinations to generate specific linker
lengths: six AA linker (FL3N and FL3C), seven AA linker
(FL3N and FL4C), ten AA linker (FL7N and FL3C), thirteen
AA linker (FL3N and FL10C), fifteen AA linker (FL11N and
FL4C), and 21 AA linker (FL11N and FL10C). DNA was

15 prepared 50 mL overnight cultures from single colonies
trom each of the six combination as described above,
analyzed for correct insert size by NecoI/HindIII
restriction analysis, and used as template.
Primer pairs 39For/39%Rev (39/40 breakpoint); 65For/65Rev

20 (65/66 breakpoint) and 89For/89Rev (89/90 breakpoint)
were used to PCR amplify each templates as described for
PMON32322, except 75 pmole of each primer was used.
Amplification conditions were modified as follows: six
cycles of 94°C for one minute, 2 minutes at 70°C, 2.5

25 minutes at 72°C; followed by nine cycles of 94°C for
one minute, and three minutes at 72°C. After the last
cycle, a final extension of six minutes at 72°C allowed
ample time for full extension of products.
Samples were purified using a Wizard PCR Clean Up kit as

30 described, and double digested with NeoI/HindTIT.
These amplification products were purified again using a
Wizard PCR Clean Up kit. In addition, all six different
linker length molecules for the 39/40 breakpoint were
cloned into NcoI/HindIII/SAP—treated PMON3977 as single

35 proteins (pMON32365, pMON32366, pMON32367, PMON32368,
PMON32369 and 32370). Subsequent steps. leading to final
DNA sequence confirmation were done as described above.

19
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EXAMPLE 7

Additional sequence rearranged Flt3 ligands were
constructed using the dimer template intermediates
previously described. For sequence rearranged Flt3
ligands having the fifteen amino acid linker
(GlyGlyGlySer) GlyGlyGly SEQ ID NO:55, the dimer
intermediates Fl1t4C.seq and F1tllN.seqg were used as the
template in the PCR reaction. Five new breakpoints
corresponding to Flt3 ligand amino acid residues 28/29,
34/35, 62/63, 94/95, and 98/99, were constructed using a
PCR based approach using a PCR Optimizer kit
{Invitrogen) and the following primer pairs;
FL29For/FL2%Rev, FL35For/FL35Rev, FL&3For/FL&63Rev,
FL95For /FLY95Rev, FL99For/FL99Rev. Amplification
conditions were as follows: seven cycles of 94°C for 1°',
62°C for 27, and 2.5' at 70°C; twelve cycles of 94°C for
1’, 68°C for 2’,and 70°C for 2.5’; followed by a final
cycle of 7' at 72°C. PCR preducts corresponding to the
predicted insert size were digested to completion with
NcoI and HindIII, and gel purified as described
previously using Gene Clean II (Bio 101) following the
manufacturers suggested protocol. Samples were

resuspended in 10 ul final volume with dH,0. Inserts

were cloned as single genes into the mammalian
expression vector pMON3977 {(Ncol/HindIII/SAP treated)
and designated pMON35712, pMON35713, pMON35714,
PMON35715, pMON35716, pMON35717, pMON35718 respectively.

Additional techniques for the construction of the
variant genes, recombinant protein expression , protein
purification, protein characterization, biological
activity determination can be found in WO 94/12639, WO
94/12638, WO 95/20976, WO 9§5/21197, WO 95/20977, WO

: 20
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95/21254 and WO 96/23888 which are hereby incorporated

by reference in their entirety.

All references, patents or applications cited
5  Therein are incorporated by reference in their entirety

as if written herein.

Variocus other examples will be apparent to the
person skilled in the art after reading the present
10 disclosure without departing from the spirit and sccpe
of the invention. It is intended that all such other
examples be included within the scope of the appended
claims.
1s
With reference to the use of the word(s) "comprise” or "comprises" or
"comprising" in the foregoing description and/or in the following claims, we note
that uniess the context requires otherwise, those words are used on the basis and clear
understanding that they are to be interpreted inclusively, rather than exclusively, and

20 that we intend each of those words to be so interpreted in construing the foregoing

description and/or the following claims.




WO 98/18923 PCT/US97/18700

SEQUENCE LISTING
(1) GENERAL INFORMATION
(i} APPLICANT: G.D. Searle Corporatas Patent Department
(ii} TITLE OF THE INVENTION: Novel £lt3 Receptor Agonists
{iii) NUMBER OF SEQUENCES: 151

{iv) CORRESPONDENCE ADDRESS:
(A) ADDRESSEE: G. D. Searle Corporate Patent Department
{B) STREET: P.C. Box 55110
{C} CITY: Chicago
(D) STATE: IL
(E) COUNTRY: USA
(F) ZIP: 60688

{v) COMPUTER READABLE FQRM:
{4) MEDIUM TYPE: Diskatre
{B} COMPUTER: IBM Compatihle
(C) OPERATING SYSTEM: DOS
(D) SOFTWARE: FastSEQ for Windows Version 2.0

(vi) CURRENT APPLICATION DATA:
(A) APPLICATION NUMBER:
(B) FILING DATE: 21-QCT-1997
{C) CLASSIFICATION:

(vii) PRIOR APPLICATION DATA:
(A) APPLICATION NUMBER: 60/030,094
(B) FILING DATE: 25-0CT-1996

(viii) ATTORNEY/AGENT INFORMATION:
(A) NAME: Bennett, Dennis A
(BY REGISTRATION NUMBER: 34,547
(C) REFERENCE/DOCKET NUMEER: C-2993/2

{ix) TELECOMMUNICATION INFORMATION:
(A} TELEPHONE: 314-737-6986
(B) TELEFAX: 314-737-6972
{C) TELEX:

(2) INFORMATION FCOR SEQ ID NO:1:

{i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 135 amino acids
(B) TYPE: amino acid
{C) STRANDEDNESS: single
{D) TOPOLOGY: linear

(ii) MOLECULE TYPE: None
(xi} SEQUENCE DESCRIPTION: SEQ ID NO:1

Ala Thr Gln Asp Cys Ser Phe Gln His Ser Pro Ile Ser Ser Asp Phe
1 S 10 15
Ala Val Lys 1le Arg Clu Leu Ser Asp Tyr Leu Leu Gln Asp Tyr Pro
20 25 30
Val Thr Val Ala Ser Asn Leu Gln Asp Glu Glu Leu Cys Gly Ala Leu
35 40 45
Trp Arg Leu Val Leu Ala Gln Arg Trp Met Glu Arg Leu Lys Thr Val
50 55 60
Ala Gly Ser Lys Met Gln Gly Leu Leu Glu Arg Val Asn Thr Glu Ile
65 70 75 80
Eis Phe Val Thr Lys Cys Ala Phe Gln Pro Pro Pro Ser Cys Leu Arg
85 Q0 95
Phe vVal Gln Thr Asn Ile Ser Arg Leu Leu Gln Glu Thr Ser Glu Gln
100 . 105 110
Leu Val Ala Leu Lys Pro Trp Ile Thr Arg Gln Asn Phe Ser Arg Cys
115 12Q 125
Leu Glu Leu Gln Cys Gln Pro
g2
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130 135
(2) INFORMATION FOR SEQ ID NO:2:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 140 amino acids
(B} TYPE: amino acid
{C} STRANDEDNESS: single
{D} TOPOLOGY: linear

(ii) MOLECULE TYPE: None
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:2:

Ala Thr Gln Asp Cys Ser Phe Gln His Ser Pro Ile Ser Ser Asp Phe
1 g 10 15
Ala Val Lys Ile Arg Glu Leu Ser Asp Tyr Leu leu Gln Asp Tyr Pro
20 25 30
Val Thr val Ala Ser Asn Leu Gln Asp Glu Glu Leu Cys Gly Gly Leu
35 40 45
Trp Arg Leu Val Leu Ala Gln Arg Trp Met Glu Arg Leu Lys Thr Val
50 55 60
Ala Gly Ser Lys Met Gln Gly Leu Leu Glu Arg Val Asn Thr Glu Ile
65 70 75 80
His Phe Val Thr Lys Cys Ala Phe Gln Pro Pro Pro Ser Cys Leu Arg
85 90 95
Phe Val Gln Thr Asn Ile Ser Arg Leu Leu Gln Clu Thr Ser Glu Gln
100 105 110
Leu Val Ala Leu Lys Pro Trp Ile Thr Arg Gln Asn Phe Ser Arg Cys
115 120 125
Leu Glu Leu Gln Cys Gln Pro Asp Ser Ser Thr Leu
130 135 140

{2) INFORMATION FOR SEQ ID NO:3:

{1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 122 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

{ii) MOLECULE TYPE: None
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:3:

Ala Thr Gln Asp Cys Ser Phe Gln His Ser Pro Ile Ser Ser Asp Phe
1 5 10 15
Ala Vel Lys Ile Arg Glu Leu Ser Asp Tyr Leu Leu Gln Asp Tyr Pro
20 25 30
Val Thr Val Ala Ser Asn Leu Gln Asp Glu Glu Leu Cys Gly Gly Leu
35 40 45
Trp Arg Leu Val Leu Ala Gln Arg Trp Met Glu Arg Leu Lys Thr Val
50 55 60
Ala Gly Ser Lys Met Gln Gly Leu Leu Glu Arg Val Asn Thr Glu Ile
65 70 75 80
Hig Phe val Thr Lys Cys Ala Phe Gln Glu Thr Ser Glu Gln Leu val
85 90 95
Ala Leu Lys Pro Trp Ile Thr Arg Gln Asn Phe Ser Arg .Cys Leu Glu
100 145 110
Leu Gln Cys Gln Pro Asp Ser Ser Thr Leu
115 120

(2) INFORMATION FOR SEQ ID NQ:4:

(i) SEQUENCE CHARACTERISTICS:
{2} LENGTH: 135 aming acids
(B) TYPE: amino acid
(C} STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: None
(x1) SEQUENCE DESCRIPTION: SEQ ID NO:4:
Gly Thr Gln Asp Cys Ser Phe Gln His Ser bro Ile Ser Ser Asp Phe
1 5

10 15
Ala Val Lys Ile Arg Glu Leu Ser Asp Tyr Leu lLeu Gln Asp Tyr Bro

23
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Val
Trp
aAla
65

His
Phe

Leu

Leu

Gly
Ala
Val
Trp
Ala
65

His

Phe

Leu

Ala
Ala
Val
Trp
Ala
65

Hig

Phe

Leu

20 25
Thr Val Ala Ser Asn Leu Gln Asp Glu Glu Leu
35 40
Arg Leu Val Leu Ala Gln Arg Trp Met Glu arg

CGly Ser Lys Met Gln Gly Leu Leu Glu Arg Val
70 75
Phe Val Thr Lys Cys Ala Phe Gln Pro Pre Pro
85 20
Val Gln Thr Asn Ile Ser Arg Leu Leu Gln Glu
100 105
Val Ala Leuw Lys Pro Trp Ile Thr Arg Gln Asn
115 120
Glu Leu Gln Cys Gln Pro
130 135

(2) INFORMATION FCR SEQ ID NO:5:

(i) SEQUENCE CHARACTERISTICS;
(A) LENGTH: 140 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: None
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:5:

Thr Gln Asp Cys Ser Phe Gln His Ser Pro [le
5 10
Val Lys Ile Arg Glu Leu Ser Asp Tyr Leu Leu
20 25
Thr Val Ala Ser Asn Leu Gln Asp Glu Glu Leu
35 40
Arg Leu Val Leu Ala Gln Arg Trp Met Glu Arg
50 55 60
Gly Ser Lys Met GIn Gly Leu Leu Glu Arg Val
70 75
Phe val Thr Lys Cys Ala Phe Gln Pro Bro Pro
85 90
Val Gln Thr Asn Ile Ser Arg Leu Leu Gln Glu
100 105
Val Ala Leu Lys Pro Trp Ile Thr Arg Gln Asn
115 120
Glu Leu Gln Cys Gln Pro Asp Ser Ser Thr Leu
130 135 140

{2) INFORMATION FOR SEQ ID NO:6:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 135 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MQOLECULE TYPE: None
{xi} SEQUENCE DESCRIPTION: SEQ ID NO:6:

Thr Gln Asp Cys Ser Phe Gln His Ser Bro Ile
5 10
Val Lys Ile Arg Glu Leu Ser Asp Tyr Leu Leu
20 25
Thr Val Ala Ser Asn Leu Gln Asp Glu Glu Leu
35 40
Arg Leu Val Leu Ala Gln Arg Trp Met Glu Arg
50 55 60
Gly Ser Lys Met Gln Gly Leu Leu Glu Arg Val
70 75
Phe Val Thr Lys Cys Ala Phe Gln Pro Pro Pro
85 0
Val Gln Thr Asn Ile Ser Arg Leu Leu Qln Glu
100 105
Val Ala Leu Lys Pro Trp Ile Thr Arg Gln Asn
115 120
Glu Leu Gln Cys Gln Pro
130 135

34

Cys
45

Leu
Asn
Ser

Thr

Phe
125

Ser
Gln
Cys
45

Leu
Asn
Ser

Thr

Phe
125

Ser
Gln
Cys
45

Leu
Asn
Sex
Thr

Phe
125

30
Gly

Lys
Thr
Cys
Ser

110
Ser

Ser
Asp
30

Gly
Lys
Thr
Cys
Ser

110
Ser

Ser
Asp
30

Gly
Lys
Thr
cys
Ser

110
Ser

Gly
Thr
Glu
Leu
95

Glu

Arg

Asp
Tyr
Gly
Thr
Glu
Leu
35

Glu

Arg

Asp
15

TYyr
Gly
Thr
Glu
Leu
95

Glu

Arg

PCT/USY7/18700

Leu
val
Ile
80

Arg
Gln

Cys

Fhe
Pro
Leu
val
Ile
80

Arg
Gln

Cys

Phe
Pro
Leu
val
Ile
80

Arg
Gln

Cys
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(2) INFORMATION FOR SEQ ID NO:7:

(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 140 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: None
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:7:

Ala Thr Gin Asp Cys Ser Phe Gln His Ser Pro Ile Ser Ser Asp Phe
1 5 10 15
ala Val Lys Ile Arg Glu Leu Ser Asp Tyr Leu Leu Gln Asp Tyr Pro
20 25 30
val Thr val Ala Ser Asn Leu Gln Asp Glu Glu Leu Cys Gly Gly Leu
a5 40 45
Trp Arg Leu Val Leu Ala Gln Arg Trp Met Glu Arg Leu Lys Thr val
50 55 60
Ala Gly Ser Lys Met Gln Gly Leu Leu Glu Arg Val Asn Thr Glu Ile
65 70 75 80
His Phe Val Thr Lys Cys Ala Phe Gln Pro Pro Pro Ser Cys Leu Arg
85 90 95
Phe Val Gln Thr Asn Ile Ser Arg Leu Leu Gln Glu Thr Ser Glu Gln
100 105 110
Leu Val Ala Leu Lys Pro Trp Ile Thr Arg Gln Asn Phe Ser Arg Cys
115 12¢ 125
Leu Glu Leu Gln Cys Gln Pro Asp Ser Ser Thr Leu
130 138 140

(2) INFCRMATION FOR SEQ ID NO:B:

(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 155 amino acids
(B} TYPE: amino acid
(C} STRANDEDNESS: single
(D} TOPOLOGY: linear

{i1) MOLECULE TYPE: None
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:B:

Ala Asp Glu Glu Leu Cys Gly Gly Leu Trp Arg Leu Val Leu Ala Gln
1 5 10 15

Arg Trp Met Glu Arg Leu Lys Thr Val Ala Gly Ser Lys Met Gln Gly

20 25 30
Leu Leu Glu Arg Val Asn Thr Glu Ile His Phe val Thr Lys Cys Ala
35 40 45
Phe Gln Pre Pro Pro Sexr Cys Leu Arg Phe Val Gln Thr Asn Ile Ser
50 55 60
Arg Leu Leu Gln Glu Thr Ser Glu Gln Leu Val Ala Leu Lys Pro Trp
65 70 75 80
Iie Thr Arg Gln Asn Phe Ser Arg Cys Leu Glu Leu Gln Cys Gln Pro
85 90 95
Asp Ser Ser Thr Leu Ser Gly Gly Asn Gly Ser Gly Gly asn Gly Ser
100 105 110
Gly Gly Asn Gly Thr Gln Asp Cys Ser Phe Gln His Ser Pro Ile Ser
115 120 125
Ser Asp Phe Ala val Lys Ile Arg Glu Leu Ser Asp Tyr Leu Leu Gln
130 135 140
Asp Tyr Pro Val Thr val Ala Ser Asn Leu Gln
145 150 155

(2) INFORMATION FOR SEQ ID NO:9:
{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 150 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPCLOGY: linear
{ii) MOLECULE TYPE: None
(xi} SEQUENCE DESCRIPYION: SEQ ID NO:9:

95
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Ala Asp Glu Glu
1

Arg Trp Met

Leu
Phe
Arg
65

Ile
Asp
Gln
Lys

val
145

Ala
Arg
Leu
Phe
Arg
65

Ile
Asp

Gln

Gln
145

Ala
Phe
val
val
Glu

65
Ser

Leu
Gln
50

Leu
Thr
Ser
Asp
Ile

130
Ala

Glu
35

Pro
Leu
Arg
Ser
Cys
115
Arg

Ser

Glu
20

Arg
Pro
Gln
Gln
Thr
100
Ser

Glu

Asn

Leu
Arg
val
Pra
Glu
Asn
85

Leu
Phe

Leu

Leu

Cys Gly
Leu Lys
Asn Thr

Ser Cys
55

Thr Ser

70

Phe Ser

Ser Gly
CGln His
Ser Asp

135

Gln
150

Gly
Thr
Glu
40

Leu
Glu
Arg
Gly
Ser

120
Tyr

Leu
Val
Ile
Arg
Gln
Cys
Asn
105

Pro

Leun

{2} INFORMATION FOR SEQ ID

(1) SEQUENCE CHARACTERISTICS:
LENGTH: 145 amino acids
TYPE: amino acid
STRANDEDNESS: single
TOPOLOGY: linear

()
(B)
Q)
(823}

{ii) MOLECULE TYPE: Nomne

{xi)

ASp
Trp
Leu
Gln
Ley
Thr
sSer
His

Asp
130

(i)

Glu
Met
Glu
35

Pro
Leu
Arg
Ser
Ser

115
Tyr

Glu
Glu
20

Aryg
Pro
Gln
Gln
Thr
100

Fro

Leu

Lau
5
Arg
val
Pro
Glu
Asn
85
Leu

Ile

Leu

SEQUENCE DESCRIPTION:

Trp
Ala
His
Phe
Leu
Leu
90

Gly
Ile

Leu

Arg Leu
Gly Ser
Phe Val
Val Gln
Val Ala
75

Glu Leu
Ser Gly

Ser Ser

Gln Asp
140

NO:10:

SEQ ID

Cys Gly Gly Leu Trp

Leu Lys
Asn Thr
Ser Cys
55

Thr Ser
70

Fhe Ser
Ser Gly
Ser Ser

Gln Asp
135

Thr
Glu
40

Leu
Glu
Arg
Gly
Asp

120
™vE

Val
25

TIle
Arg
Gln
Cys
Asn
105
Phe

Pro

(2) INFORMATICN FOR SEQ ID

(a)
(B)
1=
{D)

SEQUENCE CHARACTERISTICS:

LENGTH: 155 amino acids
TYPE: amino acid
STRANDEDNESS: single

TOPOLOGY :

linear

(ii) MOLECULE TYPE: None

{xi) SEQUENCE DESCRIPTION:

Ser
Val
Gln
Ala
50

Leu

Gly

Lys
Thr
Thr
35

Leu

Gln

Gly

Met
Lys
20

Asn
Lys
Cys

Asn

Gln
5
Cys
Ile
Pro
Gln

Gly

Gly Leu
Ala Phe
Ser Arg

Trp Ile
55

Pro Asp

70

Ser Gly

Leu
Gln
Leu
40

Thr

Ser

Gly

10
Ala

His
Phe
Leu
Leu
90

Gly
Ala

Val

NG:10:
Arg Leu
Gly Ser
Phe vVal
Val Gln
val Ala
75

Glu Leu
Thr Gln
Val Lys

Thr Val
140

NO:11:

SEQ ID

Glu
Pro
25

Leu
Arg

Ser

Asn

Arg
10

Pro
Gln
Gln
Thr

Gly

NO:11:

val Asn
Pro Ser
Glu Thr

Asn Phe
60

Leu Ser

75

Thr Gln

.14

val
Lys
Thr
45

Thr
Leu
Gln
Gly
Asp

125
Tyr

val
Lys
Thr
45

Thr
Leu
Gln
Asp
Ile

125
Ala

Thr
Cys
Ser
45

Ser
Gly

Asp

Leu
Met
30

Lys
Asn
Lys
Cys
Asn
110
Fhe

Pro

Leu
Met
30

Lys
Asn
Lys
Cys
Cys
110
Arg

Ser

Glu
Leu
Glu
Arg
Gly

Cys

ala
Gln
Cys
Ile
Pro
Gln
95

Gly
Ala

val

Ala
15

Gln
Cys
Ile
Pro
Gln
95

Ser
Glu

Asn

Ile
15

Arg
Gln
Cys

Asn

Ser

PCT/US97/18700

Gln
Gly
Ala
Ser
Trp
80

Pro
Thr
Val

Thr

Gln
Gly
Ala
Ser
Trp

Pro

Leu

Leu

His
Phe
Leu
Leu
Gly

Fhe
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Gln
Ser
Gln

Arg
145

Ala
Fhe
Val
Val
Glu
65

Ser
Ser
Gln
Cys

Leu
145

Ala
Phe
Val
Val
Glu
Thr
val
Thr
Arg

Gly
145

85

His Ser Pro Ile Ser Ser Asp Phe

100 105
Asp Tyr Leu Leu Gln Asp Tyr Pro

115
Asp Glu Glu Leu Cys Gly Gly Leu
120 135
Trp Met Glu Arg Leu Lys Thr val
150

(2) INFORMATION FOR SEQ ID

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 150 amino acids
{B) TYPE: amino acid
{C) STRANDEDNESS: single
{D) TOPOLOGY: linear

(ii) MOLECULE TYPE: None

90

Ala val Lys

Val Thr val

Trp Arg Leu
140

Ala

Gly
155

NO:12:

{xi) SEQUENCE DESCRIPTION: SEQ ID

Ser Lys Met Gln Gly Leu Leu Glu
5

Val Thr Lys Cys Ala Phe Gln Pro

20 25
Gln Thr Asn Ile Ser Arg Leu Leu

35 40
Ala Leu Lys Pro Trp Ile Thr Arg
50 S5
Leu Gln Cys Gln Pro Asp Ser Ser
70
@ly Gly Asn Gly Thr Gln Asp Cvs
85

Ser asp Phe Ala Val Lys Ile Arg

100 105
Asp Tyr Pro Val Thr Val Ala Ser

115 120
Gly Gly Leu Trp Arg Leu Val Leu
130 135
Lys Thr Val Ala Gly
150

(2) INFORMATION FOR SEQ ID

(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 145 amino acids
(B} TYPE: aminc acid
{C} STRANDEDNESS: single
(D} TOPOLOGY: linear

(ii) MOLECULE TYPE: None

Arg
10

Pro
Gln
Glin
Thr
Ser
20

Glu

Asn

Ala

NO:12:

val
Pro
Glu
Asn
Leu
75

FPhe
Leu

Leu

Gln

NC:13:

(xi) SEQUENCE DESCRIPTION: SEQ ID

Ser Lys Met Gln Gly Leu Leu Glu
5

val Thr Lys Cys Ala Phe Gln Pro
20 25
Gln Thr Asn Ile Ser Arg Leu Leu
35 40
Ala Leu Lys Pro Trp Ile Thr Arg
56 55
Leu Gln Cys Gln Pro Asp Ser Ser
70
Gln Asp Cys Ser Phe Gln His Ser
85
Lys Ile Arg Glu Leu Ser Asp Tyr
100 165
Val Ala Ser Asn Leu Gln Asp Glu
115 120
Leu Val Leu Ala Gln Arg Trp Met
130 135

(2) INFORMATION FOR SEQ ID

Arg
19

Pro
Gln
Gln
Thr
Pro
30

Leu
Glu

Glu

Asn
Ser
Thr
Phe
60

Ser
Gln
Ser

Gln

Arg
140

NO:13:

val
Pro
Glu
Asn
Leu
75

Ile
Leu

Leu

Arg

NO:14:

87

Asn
Sex
Thr
Phe
60

Ser
Ser
Gln
Cys

Leu
140

Ala
125
Val

Thr
Cys
Ser
45

Ser
Gly
His
Asp
Asp

125
Trp

Thx
Cys
Ser
45

Ser
Gly
Ser
Asp
Gly

125
Lys

Arg
110
Ser

Leu

Glu
Leu
30

Glu
arg

Gly

™vE
110
Glu

Met

Glu
Leu
30

Glu
Arg
Gly
Asp
Tyr
110
Gly

Thr

35
Glu

Asn

Ala

Ile
15

Arg
Gln
Cys
Asn
Pro
95

Len
Glu

Glu

Ile
15

Arg
Gln
Cys
Asn
Phe
95

Pro

Leu

val

PCT/US9718700

Leu
Leu

Gln

Leu
Leu
Gly
BO

Ile
Leu

Leu

Arg

His
FPhe
Leu
Leu
Gly
Ala
Val
Trp
Ala
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(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 155 amino acids
{B) TYPE: amine acid
(C) STRANDEDNESS: single
{D) TOPCLOGY: linear

{ii} MOLECULE TYPE: Nonhe
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:14:

Ala Pro Pro Ser Cys Leu Arg Phe Val Gln Thr Asn Ile Ser Arg Leu
1 5 10 15
Leu Gln Glu Thr Ser Glu Gln Leu Val Ala Leu Lys Pro Trp Ile Thr
20 25 30
Arg Gln Asn Phe Ser Arg Cys Leu Glu Leu Gln Cys Gln Pro Asp Ser
35 490 45
Ser Thr Leu Ser Gly Gly Asn Gly Ser Gly Gly Asn Gly Ser Gly Gly
50 55 60
Asn Gly Thr Gln Asp Cys Ser Phe Gln His Ser Pro Ile Ser Ser Asp
65 70 75 80
Phe ala Val Lys Ile Arg Glu Leu Ser Asp Tyr Leu Leu Gln Asp Tyr
85 9% 95
Pro Val Thr Val Ala Ser Asn Leu Gln Asp Glu Glu Leu Cys Gly Gly
100 105 110
Len Trp Arg Leu Val Leu Ala Gln Arg Trp Met Glu Arg Leu Lys Thr
115 120 125
Val Ala Gly Ser Lys Met Gln Gly Leu Leu Glu Arg Val Asn Thr Glu
130 135 140
Ile His Phe Val Thr Lys Cys Ala Phe Gln Pro
145 150 155

{2) INFORMATION FOR SEQ ID NO:15:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 150 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: None
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:15:

Ala Pro Pro Ser Cys Leu Arg Phe val Gln Thr Asn Ile Ser Arg Leu
1 5 10 15
Leu Gln Glu Thr Ser Glu Gln Leu Val Ala Leu Lys Pro Trp Ile Thr
20 25 30
Arg Gln Asn Phe Ser Arg Cys Leu Glu Leu Gln Cys Gln Pro Asp Ser
35 40 45
Ser Thr Leu Ser Gly Gly Asn Gly Ser Gly Gly Asn Gly Thr Gln Asp
50 55 60
Cys Ser Phe Gln His Ser Pro Ile Ser Ser Asp Phe Ala Val Lys Ile
65 70 75 80
Arg Glu Leu Ser Asp Tyr Leu Leu Gln Asp Tyr Pro Val Thr val Ala
85 90 95
Ser Asn Leu Gln Asp Glu Glu Leu Cys Gly Gly Leu Trp Arg Leu Val
100 105 110
Leu Ala Gln Arg Trp Met Glu Arg Leu Lys Thr Val Ala Gly Ser Lys
1158 120 125
Met Gln Gly Leu Leu Glu Arg Val Asn Thr Glu Ile His Phe Val Thr
130 135 140

Lys Cys Ala Phe Gln Pro

145 150

(2) INFORMATION FOR SEQ ID NO:16:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 145 amino acids
(B) TYPE: amino acid
{C) STRANDEDNESS: single
{D) TOPOLOGY: linear
(ii) MOLECULE TYPE: None
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:l6:

¥%
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Ala
1
Leu
Arg
Ser
Ser

65

Tyr
Glu
Met
Glu

Pra
145

Ala
Arg
Leu
Phe
Axg
Ile
Asp
Gly
Ser

Asp
145

Arg

Ile

Pro Pro Ser Cys Leu Arg Phe Val Gln Thr Asn
s 10
Gln Glu Thr Ser Glu Gla Leu Val Ala Leu Lys
20 25
Gln Asn Phe Ser Arg Cys Leu Glu Leu Gln Cys
35 40
Thr Leu Ser Gly Gly Asn Gly Thr Gln Asp Cys
50 55 60
Pro Ile Ser Ser Asp Phe Ala Vval Lys Ile Arg
70 75
Leu Leu Gln Asp Tyr Pro Val Thr Val Ala Ser
85 90
Glu Leu Cys Gly Gly Leu Trp Arg Leu Val Leu
100 105
Glu Arg Leu Lys Thr Val Ala Gly Ser Lys Met
115 120
Arg Val asn Thr Glu Ile His Phe Val Thr Lys
130 135 1490

(2} INFCRMATION FOR SEQ ID NO:17:

(i} SEQUENCE CHARACTERISTICS:
(A) LENGTH: 155 amine acids
(B) TYPE: amino aecid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear

{ii) MOLECULE TYPE: None
{x1) SEQUENCE DESCRIPTION: SEQ ID NO:17:

Asp Glu Glu Leu Cys Gly Gly Leu Trp Arg Leu
5 10
Trp Met Glu Arg Leu Lys Thr Val Ala Gly Ser
20 25
Leu Glu Arg val Asn Thr Glu Ile His Phe val
35 40
Gln Pro Pre Pro Ser Cys Leu Arg Phe Vai Gln
50 55 60
Leu Leu Gln Glu Thr Ser Glu Gln Leu Val Ala
79 75
Thr Arg Gln Asn Phe Ser Arg Cys Leu Glu Leu
85 90
Ser Ser Thr Leu Ser Gly Gly Ser Gly Ser Gly
100 105
Gly Ser Gly Thr Gln Asp Cys Ser Phe Gln His
115 120
Asp Phe Ala Val Lys Ile Arg Glu Leu Ser Asp
130 135 140
Tyr Pro Val Thr val Ala Ser Asn Leu Gln
150 155

(2} INFORMATION FOR SEQ ID NO:18:

{1) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 150 amino acids
{B) TYPE: amino acid
(C) STRANDEDNESS: single
(D} TOPOLOGY: linear

{ii) MOLECULE TYPE: None
{xi) SEQUENCE DESCRIPTICN: SEQ ID NO:18:

Asp Glu Glu Leu Cys Gly Gly Leu Trp Arg Leu
S 10
Trp Met Glu Arg Leu Lys Thr Val Ala Gly Ser
20 25
Leu Glu Arg Val Asn Thr Glu Ile His Phe Val
35 40
Gln Pro Pro Pro Ser Cys Leu Arg Phe Val Gln
50 55 . 60
Leu Leu Gln Glu Thr Ser Glu Gln Leu Val Ala
70 75
Thr Arg Gln Asn Phe Ser Arg Cys Leu Glu Leu

Ile
Pro
Gln
45

Ser
Glu
Asn
Ala
Gln

125
Cys

Val
Lys
Thr
45

Thr
Leu
Gln
Gly
Ser

125
Tyr

Val
Lys
Thr
Thr

Leu

Ser
Trp
klH

Pro
Phe
Leu
Leu
Gln
110
Gly

Ala

Leu
Met
30

Lys
Asn

Lys

Ser
110
Pro

Leu

Leu
Met
30

Lys
Asn
Lys

Cys

Arg
Ile
Asp
Gln
Ser
Gln
95

Arg
Leu

Phe

ala
15

Gln
Cys
Ile
Pro
Gln
95

Gly
Ile

Leu

Ala
15

Gln
Cys
Ile

Pro

Gln

PCT/US97/18700

Leu
Thr
Ser
His
Asp
80

Asp
Trp

Leu

Gln

Gln
Gly
Ala
Ser
Trp
80

Pro
Ser

Ser

Gln

Gln
Gly
Ala
Ser
Trp

80
Pro
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Asp
Gln
Lys

Val
145

Met
Phe

Pro

Val
65

Ile
Arg
Gln
Cys

Ser
145

Gly
1
Ser
Asp
Gly
Lys

65
Thr
Cys

Ser

85
Thr Leu
100
Asp Cys Ser Phe

115 120
Ile Arg Glu Leu Ser Asp Tyr Leu Leu Gln Asp
130 135 14¢
Ala Ser Gln

150

90

Ser Ser Ser Gly Gly Ser Gly Ser Gly
105

Asn Leu

{2) INFORMATION FOR SEQ ID NO:19:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTHE: 14% amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
{D} TOPOLOGY: linear

(ii) MOLECULE TYPE: None

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:19:

Ala Thr Ser Phe Gln His

10
Asp

Gln Asp Cys Ser Pro
5

Ala Val Lys Ile Glu

20
Val

Arg Leu Ser
25

Gln

Tyr Leu

VYal Thr
35

Aryg

Ala Asn Leu
40

Glin

Ser Asp Glu Glu

Trp Leu Val Leu Ala Arg Met Glu

&0
Arg

Trp

Ala Gly Met
70

Lys

Ser Lys Gln Gly Glu

75
Pro

Leu Leu

Phe Val Thr
8s

Thr

His Cys Ala Phe Gln

20
Leu

Pro

Phe Val Gln Ile

100
Ala

AsSn Ser Arg Leu Gln

105
val Ile
115

Glu

Leu Leu Lys Pro Trp Thr

120
Pro

Arg Gln

Gln Gln

135

Leu Leu

130

Cys Asp Ser Thr

140

Ser

(2} INFORMATION POR SEQ ID NQ:20:
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 143 amino acids

(B) TYPE: amino acid

(C) STRANDEDNESS: single

(D) TOPOLOGY: linear

{ii) MOLECULE TYPE: None
{xi} SEQUENCE DESCRIPTION: SEQ ID NO:20:
Phe

10
Leu

Ser Gly Gly Thr Gln Asp Cys Ser Gln His
5

Phe ala
20
Val

Ile Glu
25

Asn

Asp Val Lys Arg Ser Asp

Pro Ala
35

Leu

Tyr Thr Vval Ser

40
Leu

Leu Gln Asp
Gly
50

Thr

Val
55
Lys

Trp Arg Leu Ala Gln Arg Trp

60

Val Ala Ser Met Gln Leu

70
Val

Leu
75
Phe

Gly Gly

Glu Ile His Phe Thr

85
Val

Ala
90
Ser

Lys Cys Gln
Phe
100

Leu

Thr ile
105

Pro

Leu Arg Gln Asn Arg Leu

Glu Gln
115

Cys

Val Ala Leu Lys

120
Cys

Trp Ile Thr
8ln

135

Arg
130

Leu Glu Leu Gln Ser

140

Pro Asp

(2) INFORMATION FOR SEQ ID NO:21:

(i) SEQUENCE CHARACTERISTICS:

90

Gln His Ser Pro Tle Ser Ser

Gly
Asp

125
TYr

Ile
Leu
Leu
45

Arg
val
Pro
Glu
Asn

125
Leu

Ser
Tyr
Glu
45

Met
Glu
Pro
Leu
Arg

125
Ser

Ser
110
Phe

Pro

Ser
Gln
30

Cys
Leu
Asn
Ser
Thr
110
Phe

Gly

Pro
Leu
Glu
Glu
Arg
Pro
Gln
110
Gln

Thr

95

PCT/US97/18700

Gly Thr

Ala

Val

Ser
15

Asp
Gly
Lys
Thr
Cys
95

Sex

Ser

Gly

Ile
Leu
Leu
Arg
Val
Pro
95

Glu

Asn

Leu

Val

Thr

Asp
TYY
Gly
Thr
Glu
Leu
Glu
Arg

Gly

Ser
Gln
Cys
Leu
Asn
Ser
Thr

Phe
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(&)
(B}
(<)
(D)

LENGTH: 149 amino acids
TYPE: amino acid
STRANDEDNESS: single

TOPOLOGY :

linear

(ii) MOLECULE TYPE: None

{xi) SEQUENCE

Met Ala Thr
Phe Ala Val

Pro val Thr
35
Leu Trp Arg
50
Val ala Gly
65
Ile Bis Phe

Arg Phe val

Gln Leu val
115
Cys Leu Glu
130
Ser Gly Gly
145

Gln
Lys
29

val
Leu
Ser
Val
Gln
100
Ala

Leu

Gly

Asp
5
Ile
Ala
Val
Lys
Thr
85
Thr
Leu

Gln

Ser

DESCRIPTION: SEQ ID NO:21:

Cys Ser Phe

Arg
Ser
Leu
Met
70

Lys
Asn
Lys

Cys

Glu
Asn
Ala
55

Gln
Cys
Ile

Pro

Gln
135

Leu
Leu
40

Gln

Gly

Ala

Ser

TYp
120
Pro

Gln
Ser
25

Gln
Arg
Leu
Phe
Arg
105
Ile

Asp

{2} INFORMATION FOR SEQ ID

{1} SEQUENCE CHARACTERTSTICS:
(A) LENGTH: 144 amino acids
[B) TYPE: amino acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii} MOLECULE TYPE: Nene

(xi) SEQUENCE DESCRIPTION:

Gly Ser Gly
1
Ser sSer Asp
Gln Asp Tyr
35
Cys Gly Gly
50
Leu Lys Thr
65
Asn Thr Glu
Ser Cys Leu
Thr Ser Glu
115

Phe Ser Arg
130

Gly
Phe
20

Pro
Leu
Val
Ile
Arg
100
Gln

Cys

Gly
5
Ala
Val
Trp
Ala
His
85
Phe

Leu

Leu

Thr Gln Asp

val
Thr
Arg
Gly
70

Phe
Val
val

Glu

Lys
Val
Leu
55

Ser
Val
Gln
Ala

Leu
135

Ile
Ala
40

Val
Lys
Thr
Thr
Leu

120
Gln

His
19

Asp
Asp
Trp
Leu
Gln
90

Leu

Thr

Ser

Ser
Tyr
Glu
Met
Glu
75

Pro
Leu
Arg

Ser

NO:22:

SEQ ID

Cys
Arg
25

Ser
Leu
Met
Lys
Asn
105
Lys

Cys

Ser
10

Glu
Asn
Ala
Gln
Cys
20

Ile
Pro

Gln

Pro
Leu
Glu
Glu
60

Arg
Pro
Gln
Gln

Thr
14¢

NO:22:

Fhe
Leu
Leu
Gln
Gly
75

Ala
Ser
Trp

Pro

(2) INFORMATION FOR SEQ ID NO:23:

(i) SEQUENCE CHARACTERISTICS:
153 amino acids
TYPE: amino acid
STRANDEDNESS: single
TCPOLOGY: linear

[A)
(B)
{c)
(D)

LENGTH:

(ii) MOLECULE TYPE: None

Gln
Ser
Gln
Arg
60

Leu
Phe
Arg
Ile

Asp
140

{xi) SEQUENCE DESCRIPTION: SEQ ID NOQ:23:

Ile
Leu
Leu
45

Arg
val
Pro
Glu
Asn

125
Leu

Hig
Asp
Asp
45

Trp
Leu
Gln
Leu
Thr

125
Ser

Ser
Gln
30

Cys
Leu
Asn
Ser
Thr
110
Phe

Gly

Ser
Tyr
30

Glu
Met
Glu
Fro
Leu
110
Arg

Ser

Ser
Asp
Gly
Lys
Thr
Ccys
95

Ser

Ser

Gly

Pro
15

Leu
Glu
Glu
Arg
Pro
95

Gln
Gln

Thr

PCT/US97/18700

Asp
Tyx
Gly
Thr
Glu
80

Leu
Glu
Arg

Gly

Leu
Leu
Arg
Val
80

Pro
Glu

Asn

Leu

Met Ala Thr Gln Asp Cys Ser Phe Gln His Ser Pro Ile $er Ser Asp
1 5

10

Phe Ala Val Lys Ile Arg Glu Leuy Ser Asp Tyr Leu
25

20

4

15

Leu Gln Asp Tyr
30
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Pro
Leu
Val
65

Ile
Arg
Gln
Cys

- Ser

145

Gly
Phe
Leu
Leu
Gln
65

Gly
Ala
Ser
Trp

Pro
145

Ala
- Arg
Leu
1 Phe
Arg
ile
Asp

Phe

val Thr val Ala Ser Asn Leu Gln
35 40
Trp Arg Leu Val Leu Ala Gln Arg
50 55
ala Gly Ser Lys Met Gln Gly Leu
70
His Phe Val Thr Lys Cys Ala Phe

Phe Val Gln Thr Asn Ile Ser Arg
100 105

Leu Val Ala Leu Lys Pro Trp Ils

115 120

Leu Glu Leu Glan Cys Gln Pro Asp

130 135

Gly Gly Gly Ser Gly Gly Gly Ser

150

(2) INFORMATION FOR SEQ ID

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 150 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D} TOPOLOGY: linear

(ii} MOLECULE TYPE: None

Asp
Trp
Leu
Gln
20

Leu

Thx

Ser

Glu
Met
Glu
75

Pro
Leu

Arg

Ser

NO:24:

Glu
Glu
60

Arg
Pro
Gln
Gln

Thr
140

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:24:

Ser Gly Gly Gly Ser Gly Gly Gly
5

Gln His Ser Pro Ile Ser Ser Asp
20 25
Ser Asp Tyr Leu Leu Gln Asp Tyr
35 40
Gln Asp Glu Glu Leu Cys Gly Gly
50 55
Arg Trp Met Glu Arg Leu Lys Thr
70
Leu Leu Glu Arg Val Asn Thr Gle
85
Phe Gln Pro Pro Pro Ser Cys Leu
100 105
Arg Leu Leu Gln Glu Thr Ser Giu
118 120
Ile Thr Arg Gln Asn Phe Ser Arg
130 135
Asp Sexr Ser Thr Leu
150

{2) INFORMATION FOR SEQ iID

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 146 amino acids
(B) TYPE: amino acid
(C} STRANDEDNESS: single
(D) TOPOLOGY: linear

{ii) MOLECULE TYPE: None

Ser
10

Phe
Pro
Leu
Val
Ile
90

Arg
Gln

Cys

Gly
Ala
val
re
ala
75

His
Fhe

Leu

Leu

NO:25:

{xi) SEQUENCE DESCRIPTION: SEQ ID

Asp Glu Glu Leu Cys Gly Gly Leu
5
Trp Met Glu Arg Leu Lys Thr val
20 25
Leu Glu Arg Val Asn Thr Glu Ile
3s 40
Gln Pro Pre Pro Ser Cys Leu Arg
S0 55
Leu Leu Gln Glu Thr Ser Glu Gln
70
Thr Arg Gln Asn Phe Ser Arg Cys
85
Ser Ser Thr Leu Gly Gly Gly Ser
100 108
Gln His Ser Pro Ile Ser Ser Asp

Trp
10

Ala
His
Phe
Leu
Leu
20

Gly

Phe

a2

Thr
val
Thr
Arg
60

Gly
Fhe
val
Val

Glu
140

NO:25:

Arg
Gly
Phe
Val
Val
Glu
Gly

Ala

Ieu
Ser
val
Gln
Ala
Leu
Thr
val

Leu Cys
45
Arg Leu

Val asn
Pro Ser

Glu Thr
110

Asn Phe

125

Leu Gly

Gln Asp

Lys Ile
30

Val Rla

45

Leu Val

Ser Lys
Val Thr
Gln Thr

110
Ala Leu

125
Leu Gln

Val Leu
Lys Met
a0
Thr Lys
Thr Asn
Leu Lys
Gln Cys
Gln Asp

110
Lys Ile

Gly
Lys
Thr
Cys
95

Ser

Ser

Gly

Cys
15

Arg
Ser
Leu
Met
Lys
95

Asn

Lys

Cys

Ala
15

Gln
Cys
Ile
Pro
Gln
95

Cys

Arg

PCT/US97/18700

Gly
Thr
Glu
80

Leu
Glu
Arg

Gly

Ser
Glu
Asn
Ala
Gln
80

cys
Ile

Pro

Gln

Gln
Gly
Ala
Ser
Trp
80

Pro

Ser

Gin
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115

120

125

PCT/US97/18700

Leu ?;r Asp Tyr Leu Leu Gln Asp Tyr Pro Val Thr Val Ala Ser Asn
0 135

Leu Gln
145

(i)

(2) INFORMATION FOR SEQ ID NO:2¢:

SEQUENCE CHARACTERISTICS:

(A} LENGTE: 147 amino acids
TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(B)

{ii) MOLECULE

{(x1) SEQUENCE

Ala Asp Glu Glu Leu
1

Arg Trp
Leu Leu

Phe Gln
50

Arg Leu

€5

Ile Thr

Asp Ser
Ser Phe
Glu Leu

130

Asn Leu
145

Met
Glu
35

Pro
Leu
Azg
Ser
Gln
115
Ser

Gln

Glu
20

Arg
Pro
Gln
Gln
Thr
100
His

Asp

5
Arg

val
Pro
Glu
Asn
85

Leu

Ser

i%4

TYPE: None

DESCRIPTICN:

Cys
Leu
Asn
Ser
Thr
70

Phe
Gly

Pro

Leu

Gly
Lys
Thx
Cys
55

Ser
Ser
Gly
Ile

Leu
135

Gly
Thr
Glu
40

Leu
Glu
Arg
Gly
Ser

120
Gln

140

SEQ ID NO:26:

Leu
Val
25

Tle
Ary
Gln
Cys
Ser
105

Ser

Asp

Trp
10

Ala
His
Phe
Leu
Leu
90

Gly
Asp

TYY

Arg
Gly
Phe
Val
Val
5

Glu
Gly
Phe

Pro

(2} INFORMATION FOR SEQ ID NO:27;

{1} SEQUENCE CHARACTERISTICS:
(A} LENGTH: 150 amino acids
(B} TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

{ii) MOLECULE TYPE: None

(xi) SEQUENCE

Ala asp
Arg Trp
Leu Leu
Phe Gln
50
Arg Leu
Iie Thr
Asp Ser
Gln asp
Lys Ile
130

val ala
145

Glu Glu Leu

Met
Glu
35

Pro
Leu
Arg
Ser
Cys
115
Arg

Ser

Glu
20

Arg
Pro
Gln
Gln
Thr
106
Ser
Glu

Asn

5
Arg

Val
Pro
Glu
Asn
85

Leu
Phe

Leu

Leu

DESCRIPTION:

Cys
Leu
Asn
Ser
Thr
70

Phe
Gly
Gln

Ser

Gln
150

Gly
Lys
Thr
Cys
55

Ser

Ser

Gly
Thr
Glu
40

Leu
Glu
Arg
Gly
Ser

120
Tyr

Leu
Ser
val
Gln
60

Ala
Leu
Gly
Ala

Val
140

SEQ 1D N0:27:

Leu
Val
25

lle
Arg
Gln
Cys
Ser
105

Pro

Leu

{2} INFORMATION FOR SEQ ID

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 153 amino acids
{B) TYPE: amine acid

Trp
10

Ala
His
Phe
Leu
Leu
90

Gly
Ile

Leu

Arg
Gly
Fhe
Val
Val
Glu
Gly
Sexr

Gln

NC:28:

93

Leu
Ser
Val
Gln
60

Ala
Leu
Gly

Ser

Asp
140

Val
Lys
Thr
45

Thr
Leu
Gln
Thr
Val

125
Thr

val
Lys
Thr
45

Thr
Leu
Gln
Ser
Asp

125
Tyr

Leu
Met
30

Lys
Asn
Lys
Cys
Gln
119
Lys

val

Leu
Met
Lys
Asn
Lys
Cys
CGly
110
Phe

Pro

Ala
Gln
Cys
Ile
Pro
Gln
95

Asp
Ile

ala

Ala
15

Gln
Cys
Ile
Pro
Gln
95

Gly
Ala

val

Gln
Gly
Ala
Ser
Trp
80

Pro
Cys

Arg

Gly
Ala
Ser
Trp
80

Pro
Thr
val

Thr
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Ala
1
Arg
Leu
Phe
Arg
65
Ile
Asp
Ser

Phe

Pro
145

Ala
Arg
Leu
Phe
Arg
Ile
Asp
Ser
Ser

Asp
145

{C) STRANDEDNESS: single
{D) TOPCLOGY: linear

{ii} MOLECULE TYPE: None

(xi} SEQUENCE DESCRIPTTON:

Asp Glu Glu

Trp Met Glu
20
Leu Glu Arg
35
Gln Pro Pro
50
Leu Leu Gln

Thr Arg Gln

gSer Ser Thr
100
Gly Thr Gln
115
Ala Val Lys
130
Val Thr Val

Leu
5
Arg
Val
Pro
Glu
Asn
&5
Leu
Asp
Ile

Ala

SEQ ID

Cys Gly Gly Leu Trp

Leu
Asn
Ser
Thr
70

Phe
Gly
cys
Arg

ser
150

Lys
Thr
cys
55

Ser
Ser
Gly
Ser
Glu

135
Asn

Thr
Glu
40

Leu
Glu
Arg
Gly
Phe
120
Len

Leu

val
25

Ile
Arg
Gln
Cys
Ser
105
Gln
Ser

Gln

(2) INFORMATION FOR SEQ ID

(1) SEQUENCE CHARACTERISTICS:

(A} LENGTH:
{B) TYPE: amino acid
(C) STRANDEDNESS: single
{D) TOPOLOGY: linear

(ii) MOLECULE

(xi) SEQUENCE

Asp Glu Gln

Trp Met Glu
20
Leu Glu Arg
35
Gln Pre Pro
50
Leu Leu Gln

Thr Arg Gln

Ser Ser Thr
100
Gly Gly Gly
11s
Asp Phe Ala
130
Tyr Pro Val

Leu
5
Arg
val
Pro
Glu
Asn
85
Leu
Thr
Val

Thr

155 amino acids

TYPE: None

DESCRIPTION:

Cys
Leu
Asn
Ser
Thr
70

Phe
Gly
Gln
Lys

val
150

Gly
Lys
Thr
Cys
55

Ser
Ser
Gly
Asp
Ile

135
Ala

Gly
Thr
Glu
40

Leu
Glu
Arg
Gly
Cys
120
Arg

Ser

10
ala

His
Phe
Leu
Leu
90

Gly
His

Asp

H0:28:

Arg Leu Val

Gly Ser Lys

Phe
val
val
5

Glu
Gly

Sex

Tyr

NO:29:

val
Gln
&0

ala
Leu
Gly

Pro

Leu
140

SEQG ID ND:29:

Leu
Val
25

Ile
Arg
Gln
Cys
Ser
103
Ser

Glu

Asn

(2) INFORMATION FOR SEQ ID

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 161 amino acids
(B) TYPE: amino acid

(C) STRANDEDNESS:

(D) TOPOLOGY: linear

{ii) MOLECULE TYPE: None

single

Trp
10

Ala
His
Phe
Leu
Leu
90

Gly
Fhe

Leu

Leu

Arg
Gly
Phe
val
Val
75

Glu
Gly
Gin
Ser

Gln
15%

NO:30:

Leu
Ser
Val
Gln
&0

Ala
Leu
Gly
His

Asp
140

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:30:

Thr
45

Thr
Leu
Gln
Ser
Ile

125
Leu

val
Lys
Thr
45

Thr
Leu
Gln
Ser
Ser

125
Tyr

Leu
Met
30

Lys
Asn
Lys
Cys
Gly
110
Ser

Gln

Leu
Met
30

Lys
Asn
Lys
Cys
Gly
110

Pro

Leu

Ala Asp Glu Glu Leu Cys Gly Gly Leu Trp Arg Leu Val Leu
1 5 10

Ala
15

Gln
Cys
Ile
Pre
Gln
Gly

Ser

Asp

Ala
15

Gln
Cys
Ile
Pro
Gln
Gly
Ile

Leu

Ala
15

PCT/US97/18700

Gln
Gly
Ala
Ser
Trp
80

Pro
Gly
Asp

TYyr

Gln
Gly
Ala
Ser
Trp
Pro
Gly
Ser

Gln

Gin

Arg Trp Met Glu Arg Leu Lys Thr val Ala Gly Ser Lys Met Gln Gly
20 25 30

a4
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Leu Leu Glu

Phe
Arg
65

Ile
Asp
Ser
Gln
Ser

145
Gln

Ala
Cys

Leu

Ser
65

Thr
Phe
Gly
Gln

Lys
145

Val
Gln
€5

Ala

Leu

Gln
50

Leu
Thr
Ser
Gly
His
130
Asp

i)

35
Pro

Leu
Arg
Ser
Gly
115

Ser

Tyr

{2)

(A}
(B}
(ch
(D}

Arg
Pro
Gln
Gln
Thr
100
Gly

Pro

Leu

val
Pro
Glu
Asn
85

Leu
Ser

Ile

Leu

Asn
Ser
Thr
Phe
Gly
Gly
Ser

Gln
150

Thr
Cys
55

Ser
Ser
Gly
Gly
Ser

135
asp

Glu
Leu
Glu
Arg
Gly
Gly
120
Asp

Tyr

Ile
Arg
Gln
Cys
Ser
1905
Ser

Phe

Pro

INFORMATION FOR SEQ ID

SEQUENCE CHARACTERISTICS:

LENGTH: 155 amino acids
TYPE: amino acid

STRANDEDNESS: single
TCPOLOGY: linear

{ii} MOLECULE TYPE: None

{xi) SEQUENCE DESCRIPTICN:

Asp
Gly
Lys
Thr
50

Cys
Ser
Ser
Gly
Asp

130
Ile

Tyr Pro Val
5

Gly
Thr
35

Glu
Leu
Glu
Arg
Gly
115
Cys

Arg

Leu
20

Val
Ile
Arg
Gln
Cys
100
Ser
Ser

Glu

Trp
Ala
His
Phe
Leu
85

Leu
Gly
Phe

Leu

Thr val ala

Arg
Gly
Phe
Val
70

val
Glu
Gly
Gln

Ser
150

Leu
Ser
Val

55
Gln

-Ala

Leu
Gly
His
135
Asp

val
Lys
40

Thr
Thr
Leu
Gln
Ser
120

Ser

Tyx

His
Fhe
Leu
Leu
Gly
Gly
Ala

Val

Phe
val
Val
Glu
Gly
Thr
Val

Thr
155

NO:31:

val
Gln
ala
Len
Gly
Gln
Lys

140
val

SEQ ID NO:31:

Ser
Leu
25

Met
Lys
Asn
Lys
Cys
105
Gly

Pro

Leu

{2} INFORMATION FOR SEQ ID

(i) SEQUENCE CHARACTERISTICS:
LENGTH: 155 amino acids
TYPE: amino acid

(A}
(B}
<y
(D}

STRANDEDNESS :
TOPOLCGY :

{ii) MOLECULE

{xi) SEQUENCE

Ala
Val
Lys
Thr
50

Thr

Leu

Gln

Ser
Leu
Met
35

Lys
Asn
Lys

cys

asn
Ala
290

Gln
Cys
Ile

Pro

Gln

Leu
Gln
Gly
Ala
Ser
Trp
85

Pro

single
linear

TYPE: None

Asn
10

Ala
Gln
Cys
Ile
Pro
90

Gln
Gly
Ile

Leu

Leu
Gln
Gly

Ala

Pro
Gly
Ser

Gln
155

NO:32:

DESCRIPTION: SEQ ID

Gln
Arg
Leu
Phe
Arg
70

1le

Asp

Asp
Trp
Leu
Gln
55

Leu
Thr

Ser

Glu Glu Leu

Met
Glu
40

Pro
Leu
Arg

Ser

Giu
25

Arg
Pro
Gln
Gln

Thr

10
Arg

Val
Pro
Glu
Asn

90
Leu

)

Gln
Arg
Leu

Phe

Asp
Ser

Ser
140

NO:32:

Cys
Leu
Asn
Ser
Thr
Phe

Gly

Gly
Lys
Thr
Cys
60

Ser

Ser

Gly

Thr
45

Thr
Leu
Gln
Ser
Asp
125
Ile

Ala

Asp
Trp
Leu
45

Gln
Leu
Thr
Ser
Gly

125
AsSp

Gly
Thxr
Glu
45

Leu
Glu
Arg

Gly

Lys
Asn
Lys
Cys
Gly
110
Cys
Arg

Sexr

Glu
Met

30
Glu

Leu
Arg
Ser
110
Gly

Phe

Leu
Val
30

Ile
Arg
Gln
Cys

Ser

Cys
Ile
Pro
Gln
95

Gly
Ser

Glu

Asn

Glu
15

Glu
Arg
Pro
Gln
Gln
95

Thr
Gly

Ala

Trp
Ala
His
Phe
Leny
Leu

95
Gly

PCT/USY7/18700

Ala
Ser
Trp
80

Pro
Gly
Phe

Leu

Leau
160

Leu
Arg
Val
Pro
Glu
Asn
Leu
Thr

Vval

Arg
Gly
Fhe
val
val
Glu

Gly
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Gly
His

Asp
145

Ala
Glu
Leu
Glu
Arg
Gly
Cys
Arg
Ser

Leu
145

Ala
1
Phe
val
Val
Glu
65
Gly

Gln

Gln

Arg
145

100

105

110

PCT/US97/18700

Ser Gly Gly Gly Ser Gly Gly Gly Thr Gln Asp Cys Ser Phe Gln
115 120

120

Tyr Leu Leu Gln Asp Tyr Pro Val
150

2)

Thr val
155

INFORMATION FOR SEQ ID NG:33:

(i) SEQUENCE CHARACTERISTICS:
155 amine acids
TYPE: amino acid
STRANDEDNESS: single
TOPOLOGY: linear

()
(B)
(c)
(D)

LENGTH:

{ii) MOLECULE TYPE: None

(xi)

vVal
Ile
Arg
Gln
50

Cys
Ser
Ser
Glu
Asn

130
Ala

Ala
His
Phe
35

Leu
Leu
Gly
Fhe
Leu
115

Leu

Gln

(2)

Gly
Phe
20

Val
val
Glu
Gly
Gln
100
Ser

Gln

Arg

SEQUENCE

Ser
)
Val
Gln
Ala
Leu
Gly
85
His
Asp
Asp

Trp

DESCRIPTION: SEQR ID

Lys
Thr
Thr
Leu
Gln
70

Ser
Ser
Tyr
Glu

Met
150

Met
Lys
Asn
Lys
55

Cys
Gly
Pro
Leu
Glu

135
Glu

Gln Gly Leu

Cys
Ile
40

Pro
Gln
Gly
Ile
Leu
120
Leu

Arg

ala
25

Ser
Trp
Pro
Gly
Ser
105
Gln
Cys

Leu

INFCRMATION FOR SEQ ID

(i) SEQUENCE CHARACTERISTICS:
LENGTH: 155 amino acids
TYPE: amino acid

(A}
(B}
(c)
(D}

STRANDEDNESS :

TOPOLOGY ; linear

{il) MOLECULE

(xi) SEQUENCE

Ser
Val
Gln
Ala
50

Leu
Gly
His
Asp
Asp

130
Trp

Lys Met Gln
5

Thr
Thr
35

Leu
Gln
Ser
Ser
Tyr
118
Glu

Met

Lys
20

Asn
Lys
Cys
Gly
Pro
100
Leu
Glu

Glu

Cys
Ile
Pro
Gln
Gly
a5

Ile
Leu

Leu

Arg

TYPE: None

DESCRIPTION:

Gly
Ala
Ser
Trp
Pro
70

Gly
Ser
Gln
Cys

Leu
150

Leu
Phe
Arg
Ile
55

Asp
Ser
Ser
Asp
Gly

135
Lys

Leu
Gln
Leu
40

Thr
Ser
Gly
Asp
Tyr
120
Gly

Thr

single

SEQ ID

Glu
Pro
25

Leu
Arg
Ser
Gly
Phe
105
Pro

Leu

Val

{2) INFORMATION FOR SEQ ID

(i) SEQUENCE CHARACTERISTICS:

10
Phe Gln

Arg Leu
Ile Thr
Asp Ser
75

Ser Gly
90

Ser Asp
Asp Tyr
Gly Gly

Lys Thr
155

NO:34:

Arg val
10

Pro Pro
Gln Glu
Gln Asn
Thr Leu

75

Gly Thr
90

Ala val
Val Thr
Trp Arg

Ala gly
155

NO:3§:

76

NO:133:

Pro
Leu
Arg
60

Ser
Gly
Phe
Pro

Leu
140

NO:34:

Asn
Ser
Thr
Phe
60

Gly
Gln
Lys
val

Leu
140

Leu Glu Arg

Pro
Gln
45

Gln
Thr
Gly
Ala
val

125
Trp

Thx
Cys
Ser
45

Ser
Gly
Asp
Ile
Ala

125
Val

val
Pro
30

Glu
Asn

Leu

val
110
Thr

Arg

Glu
Leu
3¢

Glu
Arg
Gly
Cys
Arg
110
Ser

Leu

Asn
15

Ser
Thr
Phe
Gly
Gln
95

Lys
Val

Leu

Ile
15

Arg
Gln
Cys
Ser
sSer
Glu
Asn

Ala

Ser Pro Ile Ser Ser Asp Phe Ala Val Lys Ile Arg Glu Leu Ser
135 140

Thr
Cys
Ser
Ser
Gly

20
Asp

Ala

Val

His
Phe
Leu
Leu
Gly
Phe
Leu
Leu

Gln
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()
(B)
(<)
(D)

LENGTH: 155 aminc acids
TYPE: amino acid
STRANDEDNESS: single
TOPOLOGY: linear

(ii) MOLECULE TYPE: None

(xi) SEQUENCE DESCRIPTION:

Ala Pro
1

Leu Gln

Arg Gln

Ser Thr

Pro val
Leu Trp

val aAla

130
Ile His
145

Pro
Glu
Asn
35

Leu
Thr
Val
Thr
Arg
115
Gly

Phe

(2)

Ser Cys
5
Thr Ser
20
Fhe Ser
Gly Giy
Gln Asp
Lys Ile
85
Val Ala
100
Len Val
Ser Lys

Val Thr

Leu Arg Phe

Glu
Arg
Gly
Cys
70

Arg
Ser
Leu

Met

Lys
150

Gln
Cys
Ser
55

Ser
Glu
Asn
Ala
Gln

135
Cys

Leu
Leu
40

Gly
FPhe
Leu
Leu
Gln
120
Gly

Ala

SEQ ID NO:35:

Val
Val
25

Glu
Gly
Gln
Ser
Gln
105
Arg

Leu

Phe

INFORMATION FOR SEQ ID

(i) SEQUENCE CHARACTERISTICS:
LENGTH: 15% amino acids
TYPE: amino acid
STRANDEDNESS: single
TOPOLOGY: linear

(A)
(B)
()
(D)

(ii} MOLECULE TYPE: None

Gln
10

Ala
Leu
Gly
His
Asp
S0

Asp
Trp

Ley

Gln

Thr
Leu
Gln
Ser
Ser
75

Tyr
Glu
Met

Glu

Pro
155

NO:36:

(21} SEQUENCE DESCRIPTION: SEQ ID

Ala Arg Phe Val 6ln
)

1
Glu Gln
Arg Cys

Gly ser
50

Cys Ser

€5

Arg Glu

Ser Asn
Leu Ala
Met Gln

130

Lys Cys
145

Leu
Leu
35

Gly
Phe
Leu
Leu
Gln
115
Gly

Ala

Val ala
20
Glu Leu

Gly Gly
Gln His
Ser Asp
85

Gln Asp
100

Arg Trp
Leu Leu

Phe Gln

Thr
Leu
Gln
Ser
Ser
70

Tyxr
Glu
Met
Glu

Pro
150

Asn
Lys
Cys
Gly
55

Pro
Leu
Glu
Glu
Arg

135
Pro

Ile
Pro
Gln
40

Gly
Ile
Leu
Leu
Arg
120
val

Pro

Ser
Trp
25

Pro
Gly
Ser
Gln
cys
105
Leu

Asn

Ser

Arg
10

Ile
Asp
Ser
Ser
Asp
90

Gly
Lys
Thr

Cys

Asrn
Lys
Cys
Gly
60

Pro
Leu
Glu
Glu

Arg
140

NO:36:

Leu
Thr
Ser
Gly
Asp
75

Tyr
Gly
Thz
Glu

Leu
155

(2) INFORMATION FOR SEQ ID NO:37:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 155 amino acids
(B} TYPE: amino acid
(C} STRANDEDNESS: single
(D} TOPOLOGY: linear

(ii} MOLECULE TYPE: None

Leu
Arg
Ser
Gly
60

Phe
Pro
Leu

Val

Ile
140

(xi) SEQUENCE DESCRIPTION: SEQ ID No:37:

Ile
Pro
Gln
Gly
Ile
Leu
Leu
Arg

125
Val

Gln
Gln
Thr
45

Gly
Ala
Val
Trp
ala

125
His

Ser
Trp
30

Pro
Gly
Ser
Gln
Cys
110
Leu

BAsn

Glu
Asn
30

Ley
Thr
Val
Thr
Arg
110
Gly

Phe

Aia Thr Asn Ile Ser Arg Leu Leu Gln Gly Thr Ser Glu Gln
5 10

97

PCT/US97/18700

Arg Leu
15
Ile Thr

Asp Ser
Ser Gly
Ser Asp
80

Asp Tyr
95

Gly Gly
Lys Thr

Thr Glu

Thr Ser
15
Phe Ser

Gly Gly
Gln Asp
Lys Ile
80

Val ala
95

Leu val
Ser Lys

Val Thr

Leu Val
15



ala
Leu
Gly
His
65
Asp
Asp
Trp
- Leu

Gln
145

WO 98/18923

Leu
Gln
Ser
50

Ser
Tyr
Glu
Met
Glu

130
Pro

{1)

Lys Pro
20

Cys Gln

35

Gly Gly

Pro Ile

Leu Leu

Glu Leu
100

Glu Arg

115

Arg Val

Pro Pre

Trp
Pro
Gly
Ser
Gln
Cys
Leu
Asn

Ser

Ile
Asp
Ser
Ser
70

Asp
Gly
Lys
Thr

Cys
150

Thr
Ser
Gly
55

Asp
Tyr
Gly
Thr
Glu

135
Leu

Arg
Ser
40

Gly
Phe
Pro
Leu
val
120
Ile

Aryg

Gln
Thr
Gly
Ala
val
Trp
105
Ala
His

Phe

(2) INFORMATICON FOR SEQ ID

SEQUENCE CHARACTERISTICS:

(A} LENGTH: 4 amino acids
(B} TYPE: amino acid

(C) STRANDEDNESS:
(D} TQPOLOGY:

(ii} MOLECULE TYPE: None

single
linear

Asn
Leu
Thx
val
Thr
90

Arg
Gly
Phe

Val

Phe
Gly
Gln
Lys
Val
Leu
Ser
Val

Gln
155

NO: 38:

Ser
Gly
Asp
60

Ile
Ala
Val
Lys

Thr
140

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:38:

Gly Gly Gly Ser
1

(2} INFORMATION FOR SEQ ID NO:39:

(i) SEQUENCE CHARACTERISTICS:
8 amino acids

(A) LENGTH:
{B) TY¥PE: amino acid

{C) STRANDEDNESS:

{b} TOPOLOGY: linear

(ii} MOLECULE TYPE: None

single

(x1) SEQUENCE DESCRIPTION: SEQ ID NO:39:

Gly Gly Gly Ser Gly Gly Gly Ser
1 5

{i}

{2) INFORMATION FOR SEQ ID NO:40:

SEQUENCE CHARACTERISTICS:

(A) LENGTH: 12 amino acids
(B} TYPE: amino acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(i1} MOLECULE TYPE: None

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

Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly ser
1 5 10

Ser Gly Gly Ser Gly Gly Ser

(2) INFORMATION FOR SEQ ID NO:41:

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

(C} STRANDEDNESS: single
{D) TOPOLOGY: linear

(ii) MOLECULE TYPE: None

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:41:

9%

Arg
Gly
45

Cys
Arg
Ser
Leu
Met

125
Lys

Cys
Ser
Ser
Glu
Asn
Ala
110
Gln

Cys

Leu
Gly
FPhe
Leu
Leu
95

Gln
Gly

Ala

PCT/US97/18700

Glu
Gly
Gln
Ser
80

Gln
Arg
Leu

Phe
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1 5
(2) INFORMATION FOR SEQ ID NO:42:

(1) SEQUENCE CHARACTERISTTICS:
{A) LENGTH: 5 amino acids
{B) TYPE: amino acid
{C) STRANDEDNESS: single
{D) TOPOLOGY: linear

{ii) MOLECULE TYPE: None

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:42:

- Glu Phe Gly Asn Met
1 5

(2} INFORMATION FCR SEQ ID NO:43

{i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 6 aminc acids
(B} TYPE: amino acid
(C) STRANDEDNESS: single
(D) TQPOLCGY: linear

(ii) MOLECULE TYPE: None

{xi) SEQUENCE DESCRIPTICN: SEQ ID NO:43:

Glu Phe Gly Gly Asn Met
1 5

(2) INFORMATION FOR SEQ ID NO:44:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 9 amino acids
(B} TYPE: amino ac¢id
(C)} STRANDEDNESS: single
(D} TOPOLOGY: linear

{ii) MOLECULE TYPE: None

(xi) SEQUENCE DESCRIPTICN: SEQ ID ND:44:

Glu Phe Gly Gly asn Gly Gly Asn Met
1 5

(2} INFORMATION FOR SEQ ID NO:45

(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 7 amino acids
{B) TYPE: amino acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear

{ii) MOLECULE TYPE: None

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:45:

Gly Gly Ser Asp Met Ala Gly
1 5

(2) INFORMATION FOR SEQ ID NO:46:

N (1) SEQUENCE CHARACTERISTICS-
{A) LENGTH: 5 amine acids
{(B) TYPE: amino acid
{C) STRANDEDNESS: single

v {D} TOPOLOGY: linear

(ii) MOLECULE TYPE: None

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:46:

Ser Gly Gly Asn Gly
1 5

1%

PCT/UIS97/18700
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(2) INFORMATION FOR SEQ ID NO:47:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 10 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: lineax

fii) MOLECULE TYPE: None
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:47:

Ser Gly Gly Asn Gly Ser Gly Gly Asn Gly
1 5 10

{2) INFCRMATION FOR SEQ ID NO:48:

(1) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 15 amino acids
{B) TYPE: amino acid
{C} STRANDEDNESS: single
(D)} TOPOLOGY: linear

(ii) MOLECULE TYPE: None
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:48:

Ser Gly Gly Asn Gly Ser Gly Gly Asn Gly Sexr Gly Gly Asn Gly
1 5 10 15

{2) INFORMATION FOR SEQ ID NO:49:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 10 aminc acids
(B} TYPE: amino acid
(C} STRANDEDNESS: single
(D} TOPQLOGY: linear

({ii) MOLECULE TYPE: None
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:49:

Ser Gly Gly Ser Gly Ser Gly Gly Ser Gly
1 5 10

{2) INFORMATION FOR SEQ ID NO:50:

(1) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 15 amino acids
(B} TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: None
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:50:

Ser Gly Gly Ser Gly Ser Gly Gly Ser Gly Ser Gly Gly Ser Gly
1 5 10 15

{2) INFORMATION FOR SEQ ID NO:51:

(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 6 amino acids
" {B) TYPE: amino acid
{C) STRANDEDNESS: single
{D) TOPOLOGY: linear

{ii) MOLECULE TYPE: None
{x1i) SEQUENCE DESCRIPTION: SEQ ID NO:51:

Gly Gly Gly Ser Gly Gly
1 5

(2) INFORMATION FOR SEQ ID NO:52:
100
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(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 7 amino acids
{B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: None
{xi) SEQUENCE DESCRIPTION: SEQ ID ND:52:

Gly Gly Gly Sex Gly Gly Gly
1 5

(2) INFORMATION FOR SEQ ID NO:53:
{i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 10 amino acids
{B} TYPE: amino acid
{C) STRANDEDNESS: single
(D} TOPOLOGY: linear
(ii) MOLECULE TYPE: None
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:53:

Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly
1 ] 10

(2} INFORMATION FOR SEQ ID NO:54;
(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 13 amino acids
{B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
{ii) MOLECULE TYPE: None
(x1} SEQUENCE DESCRIPTION: SEQ ID N0:54:

Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly Ser Gly
1 5 10

(2) INFORMATION FOR SEQ ID NO:55:
{i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 15 amino acids
(B} TYPE: amino acid
(C} STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: None
{xi} SEQUENCE DESCRIPTICN: SEQ ID NO:55:

Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly
1 5 10 15

(2) INFORMATION FOR SEQ ID NO:56

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 21 amino acids
(B) TYPE: amino arcid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

{ii) MOLECULE TYFE: None

{x1} SEQUENCE DESCRIPTION: SEQ ID NO:56:

Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly Ser
1 5 10 15

Gly Gly Gly Ser Gly
20

{2) INFORMATION FOR SEQ ID NO:57:
et
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(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 33 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
{D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:57:
CTGACCATGG CNACCCAGGA CTGCTCCTTC CARA
(2) INFORMATION FOR SEQ ID NO:58:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 32 base pairs
(B} TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:S8:
ACTGAAGCTT AGGGCTGACA CTGCAGCTCC AG
(2) INFORMATION FOR SEQ ID NO:59:
(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 32 base pairs
(B) TYPE: nucleic acid
(C} STRANDEDMESS: single
{D} TOPOLOGY: linear
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:59:
ACTGAAGCTT ACAGGGTTGA GGAGTCGGGC TG
(2) INFORMATION FOR SEQ ID NO:60:
(i} SEQUENCE CHARACTERISTICS:
{A) LENGTH: 46 base pairs
{B) TYPE: nuc¢leic acid
{C) STRANDEDNESS: single
(D} TOPOLOGY: linear
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:&0:
GACTGCCATG GCNACYCAGG AYTGYTCYTT YCARACACAGC CCCATC
(2) INFORMATICN FOR SEQ ID NO:6l:
{i} SEQUENCE CHARACTERISTICS:
(A) LENGTH: 46 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:G1:
GACTGCCATG GCNACYCAGG AYTGYTCYTT YCAACACAGC CCCATE
(2) INFORMATION FOR SEQ ID NO:62:
(i} SEQUENCE CHARACTERISTICS:
(A} LENGTH: 22 base pairs
(B) TYPE: nucleic acid
{C}) STRANDEDNESS: single
(D) TOPOLOGY: linear
{(x1} SEQUENCE DESCRIPTION: SEQ ID NO:62:
TGTCCAAACT CATCAATGTA TC

{2) INFORMATION FOR SEQ ID NO:63:
toa
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(i} SEQUENCE CHARACTERISTICS:
(A) LENGTH: 38 base pairs
(B) TYPE: nucleic acid
{C) STRANDEDNESS: single
(D} TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SFEQ ID NO:63:
CATGGCCATG GCCGACGAGG AGCTCTGCGG GGGCCTCT
{2) INFORMATION FOR SEQ ID NO:64:.
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 36 base pairs
(B} TYPE: nuclelc acid
{C} STRANDEDNESS: single
(D} TOPOLOGY: linear
(xi) SEQUENCE DESCRIPTION: SEQ ID ND:64:
GCTAGAAGCT TACTGCAGGT TGGAGGCCAC GGTGAC
{2} INFORMATION FOR SEQ ID NO:6S:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 28 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPCLOGY: Linear
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:65:
CATGGCCATG GCCTCCAAGA TGCAAGGCTT GCTGGAGC
{2) INFORMATION FOR SEQ ID NO:66:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 36 base pairs
(B} TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(%1} SEQUENCE DESCRIPTION: SEQ ID NO:66:
GCTAGAAGCT TACCCAGCGA CAGTCTTGAG CCGCTC
(2) INFORMATION FOR SEQ ID NO:67:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 36 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOCLOGY: linear
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:67;
CATGGCCATS GCCCCCCCCA GOTGTCTTCG CTTCGT
{2} INFORMATION FOR SEQ ID NO:68:
{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 37 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
{xi}) SEQUENCE DESCRIPTION: SEQ ID NO:68:
GCTAGARAGCT TAGGGCTGAA AGGCACATTT GGTGACA

1e3
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(2) INFORMATION FOR SEQ ID NO:69:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 42 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

{xi} SEQUENCE DESCRIPTION: SEQ ID N0O:69:
CCCTGTCTGG CGGCAACGGC ACCCAGCACT GOTCOTTCCA AC
(2) INFORMATICN FOR 3EQ ID N0:70:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 48 base pairs
{B} TYPE: nucleic acid
(C} STRANDEDNESS: single
(D) TOPOLOGY: linear
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:70:
GCGGTAACGG CAGTGGAGGT AATGGCACLC AGGACTGCTC CTTCCAAC
(2) INFORMATION FOR SEQ ID NO:71:
(i} SEQUENCE CHARACTERISTICS:
(A) LENGTH: 57 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: lineaxr
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:71:
ACGGCAGTGG TGGCAATGGG AGCGGCGGAA ATGGAACCCL GGACTECTCC TTCCARAC
(2) INFORMATION FOR SEQ ID NO:72:
(1} SEQUENCE CHARACTERISTICS:
(&) LENGTH: 38 base pairs
(B) TYPE: nucleic acid
{C) STRANDEDNESS: gingle
(D) TOPOLOGY: linear
{xi) SEQUENCE DESCRIPTION: SEQ 1D NO:72:
GTGCCGTTGC CGCCAGACAG GGTTGAGGAG TCGGGCTC
{2) INFORMATION FOR SEQ ID NO:73:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 48 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D} TOPOLOGY: linear
(xi) SEQUENCE DESCRIPTION: SEQ ID NG:73:
ATTACCTCCA CTGCCGTTAC CGCCTGACAG GGTTCAGGAG TCGGGCTG
(2) INFORMATION FOR SEQ ID NO:74:
(i} SEQUENCE CHARACTERISTICS:
{A) LENGTH: 54 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(x1) SEQUENCE DESCRIPTION: SEQ ID NO:74:

GCTCCCATTG CCACCACTGC CGTTACCTCC AGACAGGGTT GAGGAGTCRC GOTG
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{2} INFCRMATION FOR SEQ ID NQ:75:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 60 base pairs
- {B) TYPE: nucleic acid
{C) STRANDEDNESS: single
(D} TOPOLOGY: linear
" {X1) SEQUENCE DESCRIPTION: SEQ ID NO:75:
GATGAGGATC CGGTGGCAAT GGGAGCGGCC GAAATGGAAC CCAGGACTGC TCCTTCCACC 60
. (2) INFORMATION FOR SEQ ID NO:'6:
(i) SEQUENCE CHARACTERISTICS:
(&) LENGTH: 45 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
{(x1) SEQUENCE DESCRIPTIQN: SEQ ID NO:76:
GATGACGGAT CCGTTACCTC CAGACAGGGT TGAGGAGICG GGOTG 45
{2) INFORMATION FOR SEQ ID NO:77:

(i) SEQUENCE CHARACTERISTICS:

(A)
(B)
(c)
(D}

LENGTH: 46 base pairs
TYPE: nucleic acid
STRANDEDNESS: single
TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:77:
GATGACGGAT CCGGAGGTAA TGGCACCCAG GACTGCTCIT TCCAAC
(2) INFORMATION FOR SEQ ID NO:78:

(1) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 29 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
{D} TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:78:
GACTGCCATG GCUGACGAGG AGCTCTGCG
(2) INFORMATION FOR SEQ ID NO:79:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 28 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(xi} SEQUENCE DESCRIPTION: $EQ ID NO:79:
. GBRCTCAAGCT TACTGCAGGT TGGAGGCC
{2) INFORMATION FOR SEQ ID NO:80:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 39 base pairs
(B) TYPE: nucleic acid

(C) STRANDEDNESS: single
(D} TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:80:
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GACTCGGGAT CCGGRGGTTC TGGCACCCAG GACTGCTCC 39
(2) INFORMATION FOR SEQ ID NG:81:

{i) SEQUENCE CHARACTERISTICS:
. (A) LENGTH: 41 base pairs
(B) TYPE: nucleic acid
{C} STRANDEDNESS: single
{D) TOPOLOGY: linear

(#1) SEQUENCE DESCRIPTION: SEQ ID NO:B81:
GACTGGGATC CGGTGGCAST GGGAGCGGCG GATCTCGARC C 41
{2) INFORMATION FOR SEQ ID NO:82:

{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 39 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:B82:
GACTTGGGAT CCACTACCTC CAGACAGGGT TGAGGAGTC 39
(2) INFORMATION FOR SEQ ID NO:83:

(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 39 base pairs
(Bl TYPE: nucleic acid
{C) STRANDEDNESS: single
{D) TOPOLOGY: linear

(xi} SEQUENCE DESCRIPTION: SEQ ID NO:83:
ACTGACGGAT CCACCGCCCA GGGTTGAGGA GTCGGGCTS ) 39
{2) INFORMATION FOR SEQ ID NO:84:

{1} SEQUENCE CHARACTERISTICS:
(A} LENGTH: 51 base pairs
(B} TYPE: nucleic acid
(C} STRANDEDNESS: single
(D) TOPOLOGY: linear

{x1) SEQUENCE DESCRIPTION: $EQ ID NO.:84:
ACTGACGGAT CCACCTCCTG ACCCACCGCC CAGGGTTGAG GAGTCGGGCT G 51
(2) INFORMATION FOR SEQ ID NG:8S:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 63 base pairs
(B} TYPE: nucleic acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(i) SEQUENCE DESCRIPTION: SEQ ID NO:B8S:

ACTGACGGAT CCACCTCCTG ACCCACCTCC TGACCCACCG CCCAGGGTTG AGGAGTOGGG 60
CTG 63

{2) INFORMATION FOR SEQ ID NO:86:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 28 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
{D) TOPOLOGY: linear
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(xi} SEQUENCE DESCRIPTION: SEQ ID NO:86:
ACGTAAAGCT TACAGGOTTG AGGAGTCG 28
{2) INFORMATION FOR SEQ ID NO:87:

(i} SEQUENCE CHARACTERISTICS:
(A) LENGTH: 40 base pairs
(B} TYPE: nucleic acid
. {C) STRANDEDNESS: single
- {D) TOPOLOGY: linear

{x1) SEQUENCE DESCRIPTION: SEQ ID NO:87:
GTCAGTGGAT CCGGAGGTAC CCAGGACTGC TCCTICCAAC 40
(2) INFORMATION FOR SEQ ID NO:88:

{i} SEQUENCE CHARACTERISTICS:
(A) LENGTH: 43 base pairs
{B) TYPE: nucleic acid
{C) STRANDEDNESS: single
{D) TOPOLOGY: linear

[xi} SEQUENCE DESCRIPTICN: SEQ ID NO:88:
GTCAGTGGAT CCGGAGGTGG CACCCAGGAC TGCTCCTTCC AAC 43
{2) INFORMATION FOR SEQ ID NG:89:

{1} SEQUENCE CHARACTERISTICS:
{A} LENGTH: 60 base pairs
(B} TYPE: nucleic acid
{C} STRANDEDNESS: single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:85:
GTCAGTGGAT CCGBAGGTGS CTCAGGGGGA GGTAGTGGTA COCAGGACTG CTCCTTCCAC 60
(2) INFORMATION FOR SEQ ID NO:90:

(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 57 base pairs
(B} TYPE: nucleic acid
(C} STRANDEDNESS: single
(D} TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:90:
GTTGCCATGGE CNTCNAAYCT GCARGAYGAR GARCTGTGCG GGGGLCTCTG GOGGCTS 57
(2) INFORMATION FOR SEQ ID NO:91:

(i) SEQUENCE CHARACTERISTICS:
{h) LENGTH: 57 base pairs
{B) TYPE: nucleic acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear

{xi) SEQUENCE DESCRIPTION: $EQ ID NO:91:
GTTGCCATGG CNAAYCTGCA RGAYGARGAR CTGTGYGGGG GCCTCTGGCG GCTGGTC 57
- (2) INFORMATION FOR SEQ ID NO:92:

{1} SEQUENCE CHARACTERISTICS:
{A) LENGTH: 57 base pairs
{B) TYPE: nucleic acid
" {C) STRANDEDNESS: single
(D) TOPOLOGY: linear
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(xi) SEQUENCE DESCRIPTION: SEQ ID NOQ:92:
GTTGCCATGG CNCTGCARGA YGARGARCTG TGYGGYGGCC TCTGECGGET GGTCCTG 57
(2) INFORMATION FOR SEQ ID NO:93:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 57 base pairs
(B} TYPE: nucleic acid
(C) STRANDEDNESS: single
{D} TOPOLOGY: linear

(xi} SEQUENCE DESCRIPTION: SEQ ID NC:93:
GTTGCCATGG CNCARGRYGA RGARCTGTGY GGYGGYCTCT GGCGGCTGGT COTGGCA 57
(2} INFORMATION FOR SEQ ID NG:94:

(i} SEQUENCE CHARACTERISTICS:
(A) LENGTH: 57 base pairs
{B) TYPE: nucleiec acid
{C) STRANDEDNESS: single
{D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:94:
GTTGCCATGG CNGAYGARGA RCTGTGYGGY GGYCTCTGGE GEOTEETCOT GGCACAG 57
(2) INFORMATION FOR SEQ ID NO:95:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 57 base pairs
{B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:95:
GTTGCCATGG CNGARGARCT GTGYGGYGGY CTOTGGCGGC TGGTCCTGEC ACAGOGC 57
(2} INFORMATION FOR SEQ ID NO:96:

(1} SEQUENCE CHARACTERISTICS:
(A) LENGTH: 57 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: lineax

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:96:
GTTGCCATGG CNGARCTGTG YGGYGGYCTG TGGCGYCTGE TCCTGGCACA GOGCTGR 57
(2) INFORMATION FOR SEQ ID NO:97:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 57 base pairs
{B) TYPE: nucleic acid
{C) STRANDEDNESR3: single
(D) TOPOLOGY: linear

(x1) SEQUENCE DESCRIPTION: SEQ ID NO:97:
GTTGCCATGG CNCTGTGYGE YGGYCTGTGG COYCTGGTCC TGCCACAGEG CTGGATG 57
(2) INFORMATION FOR SEQ ID NO:98:

(1) SEQUENCE CHARACTERISTICS:
- (A} LENGTH: 30 base pairs
(B} TYPE: nucleic acid
(C) STRANDELDNESS: single
(D) TOPOLOGY: linear
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(xi) SEQUENCE DESCRIPTION: SEQ ID NC:98;:
TATGCAAGCT TAGGCCACGG TGACTGGGTA
(2) INFORMATION FOR SEQ ID NO:99:
(i} SEQUENCE CHARACTERISTICS:
(A) LENGTH: 30 base pairs
{B} TYPE: nucleic acid
{C) STRANDEDNESS: single
(D} TOPOLOGY: linear
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:93:
TATGCAAGCT TAGGAGBCCA CGGTGACTGG
{2) INFORMATION FOR SEQ ID NC:100:

(1) SEQUENCE CHARACTERISTICS:

(A}
{B)
{C)
(D)

(xi)

LENGTH: 30 base pairs
TYPE: nucleic acid
STRANDEDNESS: single
TOPOLOGY: linear

SEQUENCE DESCRIPTION: SEQ ID NO:

TATGCAAGCT TAGTTGGAGG CCACGGTGAC
(2} INFORMATION FOR SEQ ID NO:101:
{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 30 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: lineax
(xi) SEQUENCE DESCRIPTIOM: SEQ ID NO:1Q1:
TATGCAAGCT TACAGGTTGG AGGCCACGET
{2) INFORMATION FOR SEQ ID NO:102:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 30 base pairs
(B} TYPE: nucleic acid
{C) STRANDEDNESS: single
{D) TOPOLOGY: linear
{xi) SEQUENCE DESCRIPTION: SEQ ID NG:102:
TATGCAAGCT TACTGCAGGT TGGAGGCCAC
(2) INFORMATION FOR SEQ ID NO:103:

(i) SEQUENCE CHARACTERISTICS:

(&)
{B)
(c)
(D}

LENGTH: 30 base pairs
TYPE: nucleic acid
STRANDEDNESS: single
TOPOLOGY: linear

{x1) SEQUENCE DESCRIPTION: SEQ ID NO:103:
TATGCAAGCT TAGTCCTGCA GGTTGGAGGC
(2) INFORMATION FOR SEQ ID NO:104:

(i) SEQUENCE CHARACTERISTICS:
{A} LENGTH: 30 base pairs
{B) TYPE: nucleic acid
(C) STRANDEDNESS: single
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(D} TOPOLOGY: linear

{xi) SEQUENCE DESCRIPTION: SEQ ID N0:104:
. TATGCAAGCT TACTCGTCCT GCAGGTTGGA 30
(2) INFORMATION FOR SEQ ID NO:105:

(i) SEQUENCE CHARACTERISTICS:
4 (A} LENGTH: 30 base pairs
(B) TYPE: nucleic acid

(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:105:
TATGCAAGCT TACTCCTCGT CCTGCAGGTT 30
(2) INFORMATION FOR SEQ ID NO:106:

(1} SEQUENCE CHARACTERISTICS:
(A) LENGTH: 405 bases pairs
{B) TYPE: nucleie acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:106:

GCCACCCAGG ACTGCTCCTT CCAACACAGC CCCATCTCCT CCGACTTCGC TGTCARAATC 60
CGTGAGCTGT CTGACTACCT GCTTCAAGAT TACCCAGTCA CCCTGGCOTC CAACCTGCAG 120
GACGAGGAGC TCTGCGGGGC GCTCTGGCGG CTGGTCCTGE CACAGCGOTG GATGGAGCGG 180
CTCAAGACTG TCCCTGGGTC CAAGATGCAA GGCTTGCTGG AGCGCGTGAA CACGGAGATA 240
CACTTTGTCA CCAAATGTGC CTTTCAGCCC CCCCCCAGCT GTCTTCGCTT CGTCCAGACC 300
AACATCTCCC GCCTCCTGCA GGAGACCTCC GAGCAGOTGE TGGCGCTGAR GOCCTGGATE 360
ACTCGCCAGA ACTTCTCCCG GTGCCTGGAG CTGCAGTGTC AGCCT 405

(2) INFORMATION FOR SEQ ID NO:107:

{i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 420 base pairs
(B} TYPE: nucleic acid
{C) STRANDEDNESS: single
(D} TOPOLOGY: linear

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

GCCACCCAGG ACTGCTCCTT CCAACACAGC CCCATCTCCT CCGACTTCGE TGTCAAAATC 60
CGTGAGCTGT CTGACTACCT GCTTCAAGAT TACCCAGTCA CCGTGGCCTE CAACCTGCAG 120
GACGAGGAGC TCTGCGGGEG CCTCTGGCGG CTGGTCCTGG CACAGCGCTS GATGGAGCGG 180
CTCAAGACTG TCGCTGGGTC CAAGATGCAA GGCTTGCTGG AGCGCGTGAA CACGGAGATA 240
CACTTTGTCA CCAAATGTGC CTTTCAGCCC CCCCCCAGCT GTCTTCGCTT CGTCCAGACC 300
AACATCTCCC GCCTCCTGCA GGAGACCTCC GAGCAGCTGE TGGCGOTGAA GCCCTGGATC 360
ACTCGCCAGR ACTTCTCCCG GTGCCTGGAG CTGCAGTGTC AGCCCGACTC CTCAACCCTG 420

(2) INFORMATION FOR SEQ ID NO:108:

(i} SEQUENCE CHARACTERISTICS:
(A) LENGTH: 366 base pairs
(B) TYPE: nucleic acid
{C) STRANDEDNESS: single
{D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:108:

- GCCACCCAGG ACTGCTCCTT CCAACACAGC CCCATCTCCT COGACTTCSC TGTCAARATC 60
CGTGAGCTGT CTGACTACCT GCTTCAAGAT TACCCAGTCA CCGTGGCCTC CAACCTGCAG 120
GACGAGGAGC TCTGCGGGGS CCTCTGGCGG CTGETCOTGE CACAGCGCTSG GATGGAGCGG 180
CTCAAGACTG TCGCTGGGTC CAAGATGCAA CGOTTGCTGG AGCGUGTGAA CACGGAGATA 240
CACTTTGTCA CCAAATGTGC CTTTCAGGAG ACCTCCGAGC AGCTGGTGGC GCTGAAGCCC 300
- TGGATCACTC GCCAGAACTT CTCCCGGTGC CTGGAGCOTGE AGTGTCAGCS CGACTCCTCA 360
ACCCTG 366
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(2) INFORMATION FOR SEQ

ID NO:108:

(i} SEQUENCE CHARACTERISTICS:
(A) LENGTH: 405 base pairs

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

(xi) SEQUENCE DESCRIPTION:

GGAACTCAGG ATTGTTCTTT CCAACACAGC
CGTGAGCTGT CTGACTACCT GCTTCAAGAT
GACGAGGAGC TCTGCGGGGG CCTCTGGCGG
CTCAAGACTG TCGCTGGGTC CAAGATGCAA
CACTTTGTCA CCAAATGTGC CTTTCAGCCC
AACATCTCCC GCCTCCTGCA GGAGACCTCC
ACTCGCCAGA ACTTCTCCCG GTGCCTGGAG

(2) INFORMATTON FOR SEQ

SEQ ID NO:109:

CCCATCTCCT CCGACTTCGC
TACCCAGTCA CCGTGGCCTC
CTGETCCTGEG CACAGCGLTG
GGCTTGCTGEG ACCGCOTGAA
CCCCCCAGCT GTCTTCGCTT
CGAGCAGCTGG TGGCGCTGAR
CTGCAGTGTC AGCCC

ID NO:110:

(1) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 420 base pairs

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

(xi} SEQUENCE DESCRIPTION:

GGTACCCAGG ATTGTTCTTT CCAACACAGC
CGTGAGCTGT CTGACTACCT GCOTTCAAGAT
GACGAGGAGC TCTGCGGGGG CCTCTGGCGG
CTCARGACTG TCGCTGGGTC CAAGATGCAA
CACTTTGTCA CCAAATGTGC CTTTCAGCCS
AACATCTCCC GCCTCCTGCA GGAGACCTCC
ACTCGCCAGA ACTTCTCCCG GTGCCTGGAG

{2} INFORMATION FOR SEQ

SEQ ID NO:1iQ:

CCCATCTCCT CCGACTTCGT
TACCCAGTCA CCGTGGCCTC
CTGGTCCTGE CACAGCCCTG
GGCTTGCTGG ACCGCGTGAR
CCCCCCAGCT GTCTTCGCTT
GRGCAGCTGG TGGCGCTGAA
CTGCAGTGTC AGCCCGACTC

ID NO:111:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 405 base pairs

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

(xi} SEQUENCE DESCRIPTION:

GCCACTCAGG ACTGTTCTTT CCAACACAGC
CGTGAGCTGT CTGACTACCT GCTTCAAGAT
GACGAGGAGC TCTGCGGGGG CCTCTGECGE
CTCAAGACTG TCGCTGGGTC CAAGATGCAA
CACTTTGTCA CCAAATGTGC CTTTCAGCCC
AACATCTCCC GCCTCCTGCA GGAGACCTCC
ACTCGCCAGA ACTTCTCCCG GTCCCTGOAG

(2) INFORMATION FOR SEQ

SEQ ID NO:111:

CCCATCTCCT CCGACTTCGE
TACCCAGTCA CCGTGGCCTC
CTGGTCCTGG CACAGCGCTG
GGCTTGCTGGE AGCGCGTGAA
CCCCCCAGCT GTCTTCGCTT
GAGCAGCTGG TGGCGCTGAA
CTGCAGTGTC AGCCC

ID NO:112:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 420 base pairs

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

{xi) SEQUENCE DESCRIPTION:

GCCACTCAGG ACTGCTCTTT TCAACACAGC
CGTGAGCTGT CTGACTACCT GCTTCAAGAT
GACGAGGAGC TCTGCGGGGE CCTCTGHCGG
CTCAAGACTG TCGCTGGGTC CAAGATGCAA
CACTTTGTCA CCARATGTGC CTTTCAGCCC
BACATCTCCC GCCOTCCTGCA GGAGACCTCC
ACTCGCCAGA ACTTCTCCCG GTGCCTGGAG

(2) INFORMATION FOR SEQ

SEQ ID NO:112:

CCCATCTCCT CCGACTTCGC
TACCCAGTCA CCGTGGCCTC
CTGGTCCTGG CACAGCGCTG
GGCTIGUTGE AGCGCGTGAA
CCCCCCAGCT GTCTTCECTT
GAGCAGTTGG TGECGCTGAA
CTGCAGTGTC AGCCCGACTC

ID NO:113:

hi
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TGTCAAAATC 60
CAACCTGCAG 120
GATGGAGCGG 180
CACGGAGATA 249
CGTCCAGACC 300
GCCCTGGATC 360

405
TGTCAAAATC 60
CAACCTGCAG 120
GATGGAGCGG 180
CACGGAGATA 240
CGTCCAGACC 300
GCCCTGGATC 360
CTCAACCCTG 420
TGTCAAAATC 60
CARACCTGCAG 120
GATGGAGCGG 180
CACGGAGATA 240
CGTCCAGACC 300
GCCCTGGATC 360

405
TGTCAAAATC 60
CAACCTGCAG 120
GATGGAGCGG 180
CACGGAGATA 240
CGTCCAGACC 300
GCCCTGGATC 360
CTCAACCCTG 420
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(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 465 base pairs
(B) TYPE: nucleic acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear

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

GCCGACGAGG AGCTCTGCGG GGGCCTCTGG CGGCTGGTCC TGGCACAGCE CTGGATGGAG &0
CGGCTCAAGA CTGTCGCTGG GTCCAAGATG CAAGGCTTGC TGGAGCGCGT GAACACGGAG 120
ATACACTTTG TCACCAAATGC TGCCTTTCAG CCCCCCCCCA GOTGTCTTCG CTTCGTCCAG 180
ACCAACATCT CCCGCCTCCT GCAGGAGACC TCCGAGCAGC TGOTGGCECT GAAGCCCTGG 240
ATCACTCGCC AGAACTTCTC CCGGTGCCTG GAGOTGCAGT GTCAGCCCGA CTCCTCARCC 300
CTGTCTGGAG GTAACGGATC CGGTGGCAAT GGGAGCGGCG GAAATGGAAC CCAGGACTGC 360
TCCTTCCAAC ACAGCCCCAT CTCCTCCGAC TTCGCTGTCA AARATCCGTGA GCTGTCTGAC 420
TACCTGCTTC AAGATTACCC AGTCACCGTG GCCTCCAACC TGCAG 465

(2) INFORMATION FOR SEQ 1D NO:114:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 450 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:114:

GCCGACGAGG AGCTCTGCGG GUGLCTCTGG CGGCTGGTCC TGGCACAGCG CTGGATGGAS 60
CGGCTCAAGA CTGTCGCTGG GTCCAAGATG CAAGGCTTGC TGEGAGCGCST GARCACGGAG 120
ATACACTTTG TCACCAAATG TGCCTTTCAG CCCLCCCCCA GCTGTCTTCG CTTCGTCCAS 180
ACCARCATCT CCCGCCTCCT GUAGGAGACC TCCOAGCAGC TGGTGGOGCT GARGCCOTGS 240
ATCACTCGCC AGAACTTCTC CCGGTGCCTG GAGCTGCAGT GTCAGCCCGA CTCCTCAACC 300
CTGTCAGGCS GTAACGGCAG TGGAGGTAAT GGCACCCAGG ACTGCTCCTT CCAACACAGT 360
CCCATCTCCT CCGACTTCGC TGTCAARATC CGTGAGCTGT CTGACTACCT GCTTCAAGAT 420
TACCCAGTCA CCGTGGCCTC CAACCTGCAG 450

{2) INFORMATION FOR SEQ ID NO:1l5:

{i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 435 base pairs
(B} TYPE: nucleic acid
(C} STRANDEDNESS: single
(D} TOPOLOGY: linear

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:115:

GCCGACGAGG AGCTCTGCGG CGGCUTCTGG CGGCTGGTCC TGGCACAGCG CTGGATGGAG 50
CGGCTCAMGA CTGTCGCTGG GTCCAAGATG CARGGCTTGC TGGAGCGCGT GAACACGGAG 120
ATACACTTTG TCACCAAATG TGCCTTTCAG CCCCCCCCCA GCTGTCTTCG CTTCGTCCAG 180
ACCARACATCT CCCGCCTCCT GCAGGAGACC TCCGAGCAGC TGGTGGCGCT GAAGUCCTGGE 240
ATCACTCGCC AGAACTTCTC CCGGTGCCTG GAGCTGCAGT GTCAGCCCGA CTCOTCRACC 300
CTGTCTGGCG GCAACGGCAC CTAGGACTGC TCCTTCCAAC ACAGLCCCAT CTCOTCCGAC 380
TTCGCTGTCA ABATCCGTGA GOTGTCTGAC TACCTGCTTC AAGATTACCC AGTCACCGTG 420
GCCTCCAACC TGCAG 435

(2) INFORMATION FOR SEQ ID NO:116:

(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 465 base pairs
(B} TYPE: nucleic acid
(C} STRANDEDNESS: single
{D} TOPOLOGY: linear

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:116:

GCCTCCAAGA TGCAAGGCTT GUTGGAGCGC GTGAACACGSG AGATACACTT TGTCACCAAR 60
TGTGCCTTTC AGCCCCCCCC CAGCTGTCTT CGCTTCGTCC AGACCAACAT CTCCCGCCTC 120
CTCCAGGAGA CCTCCGAGCA GOTGGTGGCG CTGAAGCCCT GGATCACTCG CCAGAACTTC 180
TCCCGETGCC TGGAGCTGCA GTGTCAGCCC GACTCCTCAA CCCTGTCTGG AGGTAACGRA 240
TCCGGTGGCA ATGGGAGCGE CGGAAATGGA ACCCAGGACT GCTCCTTCCA ACACAGCCCC 300
ATCTCCTCCG ACTTCGCTGT CAAARTCCGT GAGCTGTCTG ACTACCTGCT TCAAGATTAC 360
CCAGTCACCG TGGCCTCCAA CCUTGCAGGAC GAGEAGCTCT GUGGGGGCCT CTGGCGGCTS 420

Ha
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GTCCTGGCAC AGCGCTGGAT GGAGCGGCTC AAGACTGTCG CTGEG 465
(2) INFORMATICN FOR SEQ ID NO:117:

(i} SEQUENCE CHARACTERISTICS:
{A) LENGTH: 450 base pairs
{B) TYPE: nucleic acid
{C) STRANDEDNESS: single
{D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:117:

GCCTCCAAGR TGCAAGGCTT GUTGGAGCGC GTGAACACGG AGATACACTT TGTCACCAAA 50
TGTGCCTTTC AGCCCOOCCT CAGCTGTCTT CGCTTCGTCC AGACCAACAT CTCCCGCCTC 120
CTGCAGGAGA CCTCCGAGCA GCTGGTGGCG CTGAAGCCCT GEATCACTCG CCAGAACTYC 180
TCCCGGTGCC TGGAGCTGCA GTGTCAGCCC GACTCCTCAA CCCTGTCTGG AGGTAACGGA 240
TCCGGAGGTA ATGGCACCCA GGACTGCTCC TTCCAACACA GCCCCATCTC CTCCGACTTC 300
GCTGTCAAAR TCCGTGAGCT GTCTGACTAC CTGCTTCAAG ATTACCCAGT CACCGTGGOC 360
TCCAACCTGC AGGACGAGGA GCTCTGCGGG GGCCTCTGGC GECTGGTCCT GGCACAGCGT 420
TGGATGGAGC GGCTCAAGAC TGTCGCTGGG 450

{2) INFORMATION FOR SEQ ID W0;118:

(i} SEQUENCE CHARACTERISTICS:
(A) LENGTH: 435 base pairs
(B} TYPE: nucleic acid
(C} STRANDEDNESS: single
(D} TOPOLOGY: linear

(xi} SEQUENCE DESCRIPTION: SEQ ID NO:118:

GCCTCCAAGA TGCAAGGCTT GCTGGAGCGC GTGAACACGG AGATACACTT TGTCACCAAA 60
TGTGCCTTTC AGCCCCCCOC CAGCTGTCTT CGCTTCGTCC AGACCAACAT CTCCCGCCTC 120
CTGCAGGAGA CCTCCGAGCA GCTGGETGGCG CTGAAGCCCT GGATCACTCG CCAGAACTTC 180
TCCOGETECC TGGAGCTCCA GTGTCAGCCC GACTCCTCAA COCTGTCTGE CGGCAACGRT 240
ACGCAGGACT GCTCCTTCCA ACACAGCCCC ATCTCCTCCG ACTTCGCTGT CAAAATCCGT 300
GAGCTGTCTG ACTACCTGCT TCAAGATTAC CCAGTCACCG TGGCCTCCAA COTGCAGCAC 360
GAGGAGCTCT GCOGGGGGCCT CTGGCGGCTS GTCCTGGCAC AGCGCTGGAT GGAGCGGCTC 420
AAGACTGTCG CTGGG 435

(2) INFORMATION FOR SEQ ID NO:119:

{1} SEQUENCE CHARACTERISTICS:
{A) LENGTH: 465 base pairs
{B) TYPE: nucleic acid
{C) STRANDEDNESS: single
{D) TOPCLOGY: linear

{xi} SEQUENCE DESCRIPTION: SEQ Tb NO:119:

GCCCCCCCCA GCTGTCTTCG CTTCETCCAG ACCAACATCT CCCGCCTCCT GCAGGAGALT 60
TCCGAGCAGC TGGTGGCGCT GAAGCCCTGG ATCACTCGCC AGAACTTCTC COGGTGCOTS 120
GAGCTGCAGT GTCAGCCCGA CTCCTCAACC CTGTCTGGAG GTAACGGCAG TGOTGGCAAT 180
GGGAGCGGTG GARATGGAAC CCAGGACTGC TCCTTCCAAC ACAGCCCCAT CTCCTCCGAC 240
TTCGCTGTCA AAATCCGTGA GCTGTCTGAC TACCTGCTTC ARGATTACCC AGTCACCGTS 300
GCCTCCAACC TGCAGGACGA GGAGCTCTGC GGGOUCCTCT GGCGGCTGCT CCTGRCACAS 360
CGCTGGATGG AGCGGCTCAR GACTGTCGCT GGGTCCAAGA TGCAAGGCTT GCTGGAGCGC 420
GTGARCACGG AGATACACTT TGTCACCAAA TGTGCCTTTC AGCCC 465

(2) INFORMATION FOR SEQ ID NO:120:

(i) SEQUENCE CHARACTERTSTICS:
{A) LENGTH: 450 base pairs
{B} TYPE: nucleic acid
{C} STRANDEDNESS: single
(D) TOPCLOGY: linear

(xi) SEQUENCE DESCRIPTICN: SEQ ID NO:120:

GCCCCCCCCA GOTGTCTTCG CTTCGTCCAG ACCAACATCT CCCGCCTCCT GCAGGAGACC 60
TCCGAGCAGC TGGTGGLGCT GAAGCCCTSG ATCACTCGCC AGAACTTCTC CCGGTGCCTG 120
GAGCTGCAGT GTCAGCCCGA CTCCTCAACC CTGTCAGGCG GTAACGGCAG TGGAGGTAAT 180
GGCACCCAGE ACTGCTCCTT CCAACACAGC CCCATCTCCT CCGACTTCGC TGTCAAAATC 240
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CGTGAGCTGT CTGACTACCT GCTTCAAGAT TACCCAGTCA CCGTGGLCTC CAACCTGCAG 300
GACGAGGAGC TCTGCGGGGE CCTCTGECGE CTGGTCCUTGG CACAGCGCTG GATGGAGCGG 360
CTCAAGACTG TCGCTGGGTC CAAGATGCAA GGCTTGCTGG AGCGCGTGAA CACGGAGATA 420
CACTTITGTCA CCAAATGTGC CTTTCAGCCC 450

(2) INFORMATION FOR SEQ ID NO:12%1:

(1) SEQUENCE CHARACTERISTICS:
{A] LENGTH: 435 base pairs
{B) TYPE: nucleic acid
(C) STRANDEDNESS: single
{D) TOPOLOGY: linear

{%i) SEQUENCE DESCRIPFION: SEQ ID NO:121:

GCCCCCCCCA GCTGTCTTCG CTTCGTCCAG ACCAACATCT CCCGCCTCCT GCACGAGACC 60
TCCGRGCAGC TGGTGGCECT GAAGCCCTGG ATCACTCGCC AGARCTTCTC CCGGTGCCTG 120
GAGUTGCAGT GTCAGCCCGA CTCCTCAACC CTGTCTGGLG GCAACGGCAC GCAGGACTGC 180
TCCTTCCAAC ACAGCCCCAT CTCCTCCGAC TTCGCTGTCA AAATCCOGTGA GCTGTCTGAC 240
TACCTGCTTC AAGATTACCC AGTCACCGTG GCCTCCAACC TGCAGGACGA GGAGCTCTGC 300
GGGGGCCTCT GBCGGCTGGET CCTGGLACAG CGCTGGATSG AGCGGCTCAA GACTGTCGCT 360
GGGTCCAAGA TGCAAGGCTT GUTGGAGCGC GTGAACACGG AGATACACTT TGTCACCAAA 420
TGTGCCTTTC AGCCC 435

(2} INFORMATION FOR SEQ ID NO;:122:

{1) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 451 base pairs
{B) TYPE: nucleic acid
(C) STRANDEDNESS: single
{D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:122;

GCCGACBAGG AGCTCTGCGG GGGUCTCTCG CGGCTGGTCC TGGCACAGCG CTGGATGGAG 60
CGGCTCARGA CTGTCGCTGG GTCCAAGATG CAAGGCTTGC TGEAGCGCGT GAACACGGAG 120
ATACACTTTG TCACCAAATG TGCCTTTCAG COCCCCCLCA GUTGTCTTCG CTTCGTCCAG 180
ACCAACATCT CCOGCCTCCT GCAGGAGALT TCCGAGCAGC TGETGGCCCT GAAGCCCTGE 240
ATCACTCGCC AGAACTTCTC CCGGTGCCTG GAGCTGCAGT GTCAGCCCGA CTCCTCAACC 300
CTGTCTGGAG GTAGTGGATC CCGAGGTTCT GGCAACCCAG GACTGCTCCT TCCABCACAG 360
CCCCATCTCC TCCGACTTCG CTGTCAAAAT CCGTGAGCTG TCTGACTACC TGCTTCAAGA 420
TTACCCAGTC ACCGTGGCCT CCAACCTGCA G 451

(2) INFORMATION FOR SEQ ID NO:123:

(1) SEQUENCE CHARACTERISTICS:
{A}) LENGTH: 465 base pairs
(B} TYPE: nucleic acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear

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

GCCGACGAGS AGCTCTGCGS GGGOUTCTEE CGGUTGETCC TGGCACAGCG CTGGATGGAG 60
CGGCTCAAGA CTGTCGCTGG GTCCAAGATG CAAGGCTTGC TGGAGCGCGT GAACACGGAG 120
ATACACTTTG TCACCAAATG TGCCTTTCAG CCCCCCCCCA GCTGTCTTCG CTTCGTCCAG 180
ACCAACATCT CCCGCCTCCT GCAGGAGACC TCCGAGCAGC TGETGGCGCT GAAGCCCTGG 240
ATCACTCGCC AGAACTTCTC CCGGTGCCTG GAGCTGCAGT GTCAGCCCGA CTCCTCAACC 300
CTGTCTGGAG GTAGTGGATC CGGTGGCAGT GGGAGCGGCG GATCTGGAAC CCAGGACTGC 360
TCCTTCCAAC ACAGCCCCAT CTCCTICCGAC TTCGCTSTCA ARATCCGTGA GCTGTCTGAC 420
TACCTGCTTC AAGATTACCC AGTCACCGTG GCCTCCARACC TGCAG 465

(2) INFORMATION FOR SEQ ID NO:124:
(i} SEQUENCE CHARACTERISTICS:
(A) LENGTH: 437 base pairs
(B) TYPE: nucleic acid
(C} STRANDEDNESS: single
(D) TOPOLOGY: linear
(xi) SEQUENCE DESCRIPTICH: SEQ ID NO:124:

CCATGGCCAC CCAGGACTGC TCCTTCCAAC ACAGCCCCAT CTCCTCCGAC TTCGCTGTCA 60

11y




WO 95/18923

ARATCCGTGA GCTGTCTGAC
TGCAGGACGA GGAGCTCTGC
AGCGGCTCAA GACTGTCGCT
AGATACACTT TGTCACCAAA
AGACCAACAT CTCCCECCTC
GGATCACTCG CCAGAACTTC

TACCTGCTTC AAGATTACCC AGTCACCGTGS
GGGGGECCTCT GGCGGCTGGT CCTGGCACAG
GGGTCCAAGA TGCAAGGCTT GCTGGAGCGE
TETGCCTTTC AGCCCCCCCC CAGCTGTCTT
CTGCAGGAGA CCTCCGAGCA GOTGGTGGCG
TCCCGGTGCC TGGAGCTGCA GTGTCAGCCC

CCCTGGGCGE TGGATCC

(2) INFORMATION FOR SEQ

ID NO:125:

{i} SEQUENCE CHARACTERISTICS:
(A) LENGTH: 436 base pairs

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

(xi}) SEQUENCE DESCRIPTION:

GGATCCGGAG GTACCCAGGA CTGCTCCTTC
GTCAAAATCC GTGAGCTGTC TGACTACCTG
ARCCTGCAGG ACGAGGAGCT CTGCGGGGGEC
ATGGAGCGGC TCAAGACTGT CGCTGGGTCC
ACGGAGATAC ACTTTGTCAC CAAATGTGCC
GTCCAGACCA ACATCTCCCG CCTCCTGCAG
CCCTGGATCA CTCGCCAGAA CTTCTCCCGG
TCAACCCTGT AAGCTT

{2) INFORMATION FOR SEQ

SEQ ID NO:125:

CAACACAGCC CCATCTCCTC
CTTCRAGATT ACCCAGTCAC

CTCTGGCGGC TGGTCCTGGC
AAGATGCAAG GCTTGCTGGA
TTTCAGCCCC CCCCCAGCTG
GAGACCTCCG AGCAGCTGGT
TGCCTGEAGE TGCAGTGTCA

ID NC:126:

(1) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 44% base pairs

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

(xi) SEQUENCE DESCRIPTION:

CCATGGCCAC CCAGGACTGC TCCTTCCAAC
ARATCCGTGA GCTGTCTGAC TACCTGCTTC
TGCAGGACGA GGAGCTCTGC GGGGGLCTCT
AGCGCCTCAR GACTGTCGCT GGGTCCRAGA
AGATACACTT TGTCACCAAA TGTGCCTTTC
AGACCAACAT CTCCCGCCTC CTGCAGGAGA
GGATCACTCG CCAGAACTTC TCCCGGTGCC
CCCTGGGLGE TCOGTCAGGA GOTGGATCC

{2) INFORMATION FOR SEQ

SEQ ID NO:126:

ACAGCCCCAT CTCCTCCGAC
RAGATTACCC AGTCACCGTG
GGCGGCTGGT CCTGGCACAG
TGCAAGGCTT GCTGGAGCEC
AGCCCCCCCC CAGCTGTCTT
CCTCCGAGCA GCTGGTGGCG
TGGAGCTGCA GTGTCAGCCC

ID NO:127:

(i} SEQUENCE CHARACTERISTICS:
{A) LENGTH: 439 base pairs

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

{xi) SEQUENCE DESCRIPTION:

GGATCCGGAG GTGGCACCCA GGACTGCTCC
GCTGTCAARR TCCGTGAGCT GTCTGACTAC
TCCAARCCTGC AGGACGAGGA GCTCTGCGGG
TGGATGGAGC GGCTCAAGAC TGTCGLTGGG
AACACGGAGA TACACTTTGT CACCARATGT
TTCETCCAGA CCAACATCTC CCGCCTCCTG
AAGCCCTGGA TCACTCGCCA GARCTTCTCC
TCCTCAACCC TGTAAGCTT

(2) INFORMATION FOR SEQ

SEQ ID NO:127:

TTCCAACACA GCCCCATCTC
CPGCTTCARG ATTACCCAGT
GECCTCTGGE GGCTGGTCOT
TCCAAGATGC ARGGCTTGCT
GCCTTTCAGC CCCCCCCCAG
CAGGAGACCT CCGAGCAGCT
CEGTGOCTGG AGCTGCACTS

ID NO:128:

{1) SEQUENCE CHARACTERISTICS
(A) LENGTH: 461 base pairs

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

1Hé&
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GCCTCCAACC 120
CGCTGGATGG 180
GTGAACACGG 240
CGCTTCGTCC 300
CTGAAGCCCT 360
GACTCCTCAA 420

437
CGACTTCGCT 60
CETGGCCTCC 120
ACAGCGCTGG 180
GCGCGTGAAC 240
TCTTCGCTTC 300
GGCGCTGAAG 360
GCCCGACTCC 420

436
TTCGCTGTCA 60
GCCTCCAACC 1z0
CGCTGGATGG 180
GTGAACACGG 240
COCTTCETCC 300
CTGAAGCCCT 360
GACTCCTCAA 420

449
CTCCGACTTC 60
CACCGTGGCT 120
GGCACAGCGC 180
GGAGCGCGTG 240
CTGTCTTCGC 300
GGTGGCGCTS 360
TCAGCCCGAC 420

43¢



WO 98/18923

(xi) SEQUENCE DESCRIPTION:

CCATGGCCAC CCAGGACTGC TCCTTCCAAC
AARATCCGTGA GCTGTCTGAC TACCTGCTTC
TGCAGGACGA GGAGCTCTGC GGGGECCTCT
AGCGGCTCAA GACTGTCGCT GGGTCCAAGA
AGATACACTT YGTCACCAAA TGTGCCTTTC
AGACCAACAT CTCCCGCCTC CTGCAGGAGA
GGATCACTCG CCAGAACTTC TCCCCGETGCC
CCCTGGGCGE TGGGTCAGGA GGTGGGTCAG

{2} INFORMATION FOR SEQ

SEQ ID N0O:;128:

ACAGCCCCAT CTCCTCCGAC
AAGATTACCC AGTCACCGTG
GGCGECTGET CCTGGCACAG
TGCAAGGCTT GCTGGAGLGC
AGCCCCCCLC CAGCTGTCTT
CCTCCGAGCA GCTGGTGGCG
TGGAGCTGCA GTGTCAGECC
GAGGTGGATC C

ID NO:129:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 457 base pairs

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

(xi) SEQUENCE DESCRIPTION:

GGATCCGGAG GTGGCTCAGG GGGAGGTAGT
CCCATCTCCT CCGACTTCGC TGTCAAAATC
TACCCAGTCA CCGTGGCCTC CAACCTGCAG
CTGGTCCTGE CACAGCGCTG GATGGAGCGG
GGCTTGCTGG AGCGCGTGAA CACGGAGATA
CCCCCCAGCT GTCTTCGCTT CGTCCAGACC
GAGCAGCTGG TGGCGCTGAA GCCCTGGATC
CTGCAGTGTC AGCCCGACTC CTCAACCCTG

(2) INFORMATION FOR SEQ

SEQ ID NO:129:

GGTACCCAGG ACTGCTCCTT
CGTGAGCTGT CTGACTACCT
GACGAGGAGC TCTGCGGGGEG
CTCAAGACTG TCGCTGGGTC
CACTTTGTCA CCAAATGTGC
ARCATCTCCC GCCTCCTGCA
ACTCGCCAGA ACTTCTCCCS
TAAGCTT

ID NO:130:

(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 438 base pairs

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

(xi) SEQUENCE DESCRIPTION:

GCCGACGAGG AGCTCTGCGE GGGCCTCTGG
CGGCTCAAGA CTGTCGCTGG GTCCAAGATG
ATACACTTTG TCACCAAATG TGCCTTTCAG
ACCAACATCT CCCGCCTCCT GCAGGAGACC
ATCACTCGCC AGAACTTCTC CCGGTGCCTG
CTGGGCGGTG GATCCGGAGG TACCCAGGAC
GACTTCGCTG TCAAAATCCG TGAGCTGTCT
GTGGCCTCCA ACCTGCAG

{2} INFOEMATION FOR SEQ

SEQ ID NO:130:

CGGCTGEGETCC TGGCACAGLG
CAAGECTTGC TGGAGCGCGT
CCCCCCCCCA GCTGTCTTCG
TCCGAGCAGE TGGTGGCGCT
GAGCTGCAGT GTCAGCCCGA
TGCTCCTTCC AACACAGCCC
GACTACCTGC TTCAAGATTA

ID NO:131:

{i) SEQUENCE CHARACTERISTICS:
{A} LENGTH: 44] base pailrs

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

(xi) SEQUENCE DESCRIPTION:

GCCGACGAGG AGCTCTGLGG GGGCCTCTGE
CGGCTCAAGA CTGTCGCTGG GTCCAAGATG
ATACACTTTG TCACCAAATG TGCCTTTCAG
ACCAACATCT CCCGCCTCCT GCAGGAGACC
ATCACTCGCC AGAACTTCTC CCGGTGCCTG
CTGGGCGETG GATCCGGAGE TGGCACCCAG
TCCGACTTCG CTGTCAAAAT CCGTGAGCTG
ACCGTGEGCCT CCAACCTGCA G

(2) INFORMATICN FOR SEQ

SEQ ID NO:131:

CGGCTGGTCC TGGCACAGCG
CAAGGCTTGC TGGAGCGCGT
CCCCCCCCCA GOTGTCTTCG
TCCGAGCAGC TGETGGCGCT
GAGCTGCAGT GTCAGCCCGA
GACTGCTCCT TCCAACACAG
TCTGACTACC TGCTTCAAGA

ID NO:132:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 450 base pairs

(B} TYPE: nucleic acid
(C) STRANDEDNES3: single

Hé
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TTCGCTGTCA 60
GCCTCCAACC 120
CGCTGGATGG 180
GTGAACACGS 240
CGCTTCGTCC 300
CTGAAGCCCT 360
GACTCCTCAA 420

461
CCAACACAGC 60
GCTTCAAGAT 120
CCTCTGGCGG 180
CAAGATGCAA 240
CTTTCAGCCC 300
GGAGACCTCC 380
GTGCCTGGAC 120

457
CTGGATGGAG 60
GAACACGGAG 120
CTTCGTCCAG 180
GAAGCCCTGG 240
CTCCTCAACC 300
CATCTCCTCC 360
CCCAGTCACC 420

438
CTGGATGGAG 60
GAACACGGAG 120
CTTCGTCCAG 180
GAAGCCCTGG 240
CTCCTCARCT 300
CCCOATCTCC 360
TTACCCAGTS 420

441
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(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:132:

GCCGACGAGG AGCTCTGCGG GGGCCTCTGG COGCTGGTCC TGGCACAGCE CTGGATGGAG 60
CGGCTCAAGA CTGTCGUTGG GTCCAAGATG CAAGCOTTGC TGGAGCECGT GAACACGGAG 120
ATACACTTTG TCACCAAATG TGCCTTTCAG CCCCCCCCCA GOTGTCTTCG CTTCGTCCAG 180
ACCAACATCT CCCGCCTCCT GCAGGAGACC TCCGAGCAGC TGGTEGOGCT GAAGCCCTGG 240
ATCACTCGCC AGAACTTCTC CCGGTGCCTG GAGCTGCAGT GTCAGCCCGA CTCCTCARCC 300
CTGGGCGOTG GGTCAGGAGE TGGATCCGGA GATACCCAGE ACTGCOTCCOTT CCARCACAGC 360
CCCATCTCCT CCGACTTCGC TGTCAAAATC CGTGAGCTGT CTGACTACCT GCTTCAAGAT 420
TACCCAGTCA CCGTGGCCTC CAACCTGCAG 450

(2) INFORMATICN FOR SEQ ID MO:;133:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 459 base pairs
{B) TYPE: nucleic acid
(C) STRANDEDNESS: single
{D} TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:133:

GCCGACGAGS AGCTCTGCGG GOGCCTCTGE CGGCTGRTCC TGGCACAGCE CTGGATGGAG 60
CGCCTCARGA CTGTCGCTGE GTCCAAGATG CAAGGCTTGC TGGAGCGCGT GAACACGGAG 120
ATACACTTTG TCACCAAATG TGCCTTTCAG CCCCOCCCCR GOTGTCTTCG CTTCGTCCAG 180
ACCAACATCT CCCGCCTCCT GCAGGAGACC TCCGAGCAGC TGGTGGCGCT GAAGCCCTGS 240
ATCACTCGCC AGAACTTCTC CCGGTGCCTG GAGCTGCAGT GTCAGCCCGA CTCCTCAACE 300
CTGGGCGGTG GATCCGGAGG TGGCTCAGGG GGAGGTAGTG GTACCCAGGA CTGETCCTTC 360
CAACACAGCC CCATCTCCTC CGACTTCGCT GTCAAAATCC GTGAGCTGTC TGACTACCTG 420
CTTCAAGATT ACCCAGTCAC CGTGGCCTCC AACCTGCAG 459

(2) INFORMATION FOR SEQ ID NO:134:

(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 465 base pairs
{B) TYPE: nucleir acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:134:

GCCGACGAGG AGCTCTGCGG GGGCCTCTGG CGGCTGETCC TGGCACAGCSE CTGGATGGAG 60
CGGCTCAAGA CTGTCGCTGE GTCCAAGATG CAAGGCTTGE TGGAGCGCGT GAACACGGAG 120
ATACACTTTG TCACCAAATG TGCCTTTCAG CCCCCCCCCA GCTGTCTTCG CTTCOTCCAS 180
ACCAACATCT CCCGCCTCCT GCAGGAGACC TCCGAGCAGC TGGTGGCGCT GAAGCCCTGG 240
ATCACTCGCC AGAACTTCTC CCGGTGCCTG GAGCTGCAGT GTCAGCCCGA CTCCTCAACC 300
CTGGGBCGGTG GGTCAGGAGE TGGGTCAGGA GGTGGATCCG GAGGTGGCAC CCAGGACTGC 360
TCCTTCCAAC ACAGCCCCAT CTCCTCCGAC TTCGCTGTCA AAATCCGTGA GCTGTCTGAC 420
TACCTGCTTC AAGATTACCC AGTCACCGTG GCCTCCAACC TGCAG 465

(2) INFORMATION FOR SEQ ID NO:135:

{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 483 base pairs
(B} TYPE: nucleic acid
(C} STRANDEDMESS: single
(D} TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:135:

GCCGACGAGG AGCTCTGCGG GGGCCTCTGG CGGCTGETCC TGGCACAGCE CTGGATGGAG 60
CGGCTCAAGA CTGTCGCTGG GTCCAAGATG CAAGGCTTGC TGGAGCGCOGT GAACACGGAG 120
ATACACTTTG TCACCAMATG TGCCTTTCAG CCCOCCCCCA GOTGCCTTOR CTTCGTCCAG 180
ACCAACATCT CCCGCCTCCT GCAGGAGACC TCCGAGCAGC TGGTGGCGCT GAAGCCOTGG 240
ATCACTCGCC AGAACTTCTC CCGGTGCCTG GAGCTGCAGT GTCAGCCCGA CTCCTCAACC 300
CTGGGCGGTG GGTCAGGAGE TGGGTCAGGA GGTGGATCCG GAGGTGGOTC AGGGGGAGGT 360
AGTGGTACCC AGGACTGCTC CTTCCAACAC AGCCCCATCT COTCCGACTT CGCTGTCAAA 420
ATCCGTGAGC TGTCTGACTA CCTGCTTCAA GATTACCCAG TCACCATGGE CTCCAACCTS 480
CAG 483

{2) INFORMATION FOR SEQ ID NO:136:
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(i} SEQUENCE CHARACTERISTICS:
{A) LENGTH: 465 bhase pairs
(B} TYPE: nucleic acid
{C) STRANDEDNESS: single
{D) TOPOLOGY: linear

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:136:

GCCGATTACC CAGTCACCGT GGCCTCCAAC CTGCAGGACC AGCAGCTCTG
TGGCGGCTGE TCCTGGCACA GOGCTGGATG GAGCGGCTCA AGACTGTOGE
ATGCAAGGCT TGCTGGAGCG CGTGAACACG GAGATACACT TTGTCACCAR
CAGCCCCCCC CCAGCTGTCT TCGCTTCGTC CAGACCAACA TCTCCCGCCT
ACCTCCGAGE AGCTGGTGGC GCTGAAGCCC TGGATCACTC GCCAGAACTT
CTGGAGCTGC AGTGTCAGCC CGACTCCTCA ACCCTGGGCG GTGGGTCAGSE
GGAGGTGGAT CCGGAGGTGG CACCCAGGAC TGCTCCTTCC AACACAGCCC
GACTTCGCTG TCAAAATCCG TGAGCTGTCT GACTACCTGC TTCAA

(2) INFORMATION FOR SEQ ID NO:137:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 465 base pairs
(B) TYPE: nucleic acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:137:

GCCGCCTCCA ACCTGCAGGA CGAGGAGCTC TGCGGGGGCC TCTGGCGGCT
CAGCGCTGGA TGGAGCGGCT CAAGACTGTC GCTGGGTCCA AGATGCAAGS
CGCGTGAACA CCGGAGATACA CTTTGTCACC AAATGTGCCT TTCAGCCCOCC
CTTCGCTTCG TCCAGACCAA CATCTCCCGC CTCCTGCAGG AGACCTCCGA
GCGCTGAAGC CCTGGATCAC TCGCCAGAAC TTCTCCCGGT GCCTGGAGCT
CCCGACTCCT CAACCCTGGG CGGTGGGTCA GGAGGTGGGT CAGGAGGTGS
GGCACCCAGG ACTGCTCCTT CCAACACAGC CCCATCTCCT CCGACTTOGE
CGTGAGCTGT CTGACTACCT GCTTCAAGAT TACCCAGTCA CCGTG

(2) INFORMATION FOR SEQ ID NO:138:

(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 465 base pairs
(B) TYPE: nucleic acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(xi} SEQUENCE DESCRIPTION: SEQ ID NO:138:

GCCGTCGCTG GGTCCAAGAT GCAAGGCTTG CTGGAGCGCG TGAACACGGA
GTCACCAAAT GTGCCTTTCA GCCCCCCCCT AGCTGTCPTC GCTTCGTCCA
TCCCGCCTCC TGCAGGAGAC CTCCGAGCAG CTGGTGGCGC TGAASCECTS
CAGAACTTCT CCCGGTGCCT GGAGCTGCAG TGTCAGCCCG ACTCCTCAAC
GGGTCAGGAG GTGGGTCAGG AGGTGGATCC GGAGGTGGCA CCCAGGACTG
CACAGCCCCA TCTCCTCCGA CTTCGCTGTC AAAATCCGTG AGCTGTCTGA
CAAGATTACC CAGTCACCGT GGCCTCCAAC CTGCAGGACG AGGAGCTCTG
TGGCGGCTGE TCCTGGCACA GCGCTGGATS GAGCGGUTCA AGACT

{2} INFORMATION FOR SEQ ID NO:139:

(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 465 base pairs
{B] TYPE: nucleic acid
{C) STRANDEDNESS: single
{D) TOPOLOGY: linear

(x1) SEQUENCE DESCRIPTION: SEY ID NO:139:

GCCTCCAAGA TGCAAGGCTT GCTGGAGCGC GTGAACACGG AGATACACTT
TGTGCCTTTC AGCCCCCCCC CAGCTGTCTT CGCTTCGTCC AGACCAACAT
CTCGCAGGAGA CCTCCGAGCA GCTGGTGGCG CTGAAGCCCT GGATCACTCS
TCCOGGTGCC TGGAGCTGCA GTGTCAGCCC GACTCCTCAR CCOTGGGCGG
GGTGGETCAG GAGGTGGATC CGGAGGTGGC ACCCAGGACT GCTCCTTCCA
ATCTCCTCCG ACTTCGCTGT CAMAATCCGT GAGCTGTCTG ACTACCTGCT
CCAGTCACCG TGGCCTCCAR CCTGCAGGAC GAGGAGCTCT GCGOGGGLCT
GTCCTGGCAC AGCGCTGGAT GGAGCGGCTC AAGACTOTCG CTGGE

s
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CGGEGECCTC 60
TGGGTCCAAG 120
ATGTGCCTTT 180
CCTGCAGGAG 240
CTCCCBGETGC 300
AGGTGGGTCA 360
CATCTCCTCC 420

465
GGTCCTGGCA 60
CTTGCTGGAG 120
CCCCAGCTGT 180
GCAGCTGGTG 240
GCAGTGTCAG 300
ATCCGGAGGT 360
TGTCAAAATC 420

465
GATACACTTT 60
GACCARCATC 120
GATCACTCGE 180
CCTGGGCGGT 240
CTCCTTCCAR 300
CTACCTGCTT 360
CGGOGECCTE 420

465
TGTCACCAAA &0
CTCCCGCCTC 120
CCAGAACTTC 180
TGGGTCAGGA 240
ACACAGCCCC 300
TCAAGATTAC 360
CTGGCGGCTG 420

465
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(2) INFORMATION FOR SEQ ID NO:140:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 465 base pairs
A (B) TYPE: nucleic acid
{C) STRANDEDNESS: single
{D) TOPOLOGY: linear

(x1) SEQUENCE DESCRIPTION: SEQ ID NO:140:

GCCCCCCCCA GCTGTCTTCG CTTCGTCCAG ACCAACATCT CCCGCCTCCT GCAGGAGACC 50
TCCGAGCAGC TGGTGGCGCT GAAGCCCTGG ATCACTCGCC AGAACTTCTC CCGGTGCOTG 120
N GAGCTGCAGT GTCAGCCCGA CTCCTCAACT CTGGGCGETG GGTCAGGAGE TGEGTCAGGA 180
GGTGGATCCG GAGGTGGCAC CCAGGACTGC TCCITCCAAC ACAGCCCCAT CTCCTCCGAC 240
TTCGCTGTCA AAATCCGTGA GCTGTCTGAC TACCTGCTTC AAGATTACCC AGTCACCGTG 300
GCCTCCAACC TGCAGGACGA GGAGCTCTGC GGGOGCCTCT GGCGGOTGET CCTGGCACAG 360
CGCTGGATGG AGCGGCTCAA GACTGTOGCT GGGTCCAAGA TGUAAGGCTT GCTGGAGCGC 420
GTGAACACGG AGATACACTT TGTCACCAAA TGTGCOTTTC AGCCC 465

(2) INFORMATION FOR SEQ ID NO:141:

{1} SEQUENCE CHARACTERISTICS:
(A} LENGTH: 465 base pairs
{B) TYPE: nucleic acid
{C) STRANDEDNESS: single
{D) TOPOLOGY: linear

{xi}) SEQUENCE DESCRIPTION: SEQ ID NO:141:

GLCCGCTTCG TCCAGACCAA CATCTCCCGC CTCCTGCAGE AGACCTCCCA GCAGCTGGTS &0
GCGCTGAAGC CCTGGATCAC TCGCCAGAAC TTCTCCCGGT GCCTGGAGCT GCAGTCTCAS 120
CCCGACTCCT CARCCCTGGG CGGTGGGTCA GGAGGTCGGGT CAGGAGGTGGE ATCCGGAGGT 180
GGCACCCAGG ACTGCTCCTT CCAACACAGC CCCATCTCCT CCGACTTCGC TGTCAAAATC 249
CGTGAGCTGT CTGACTACCT GCTTCAAGAT TACCCAGTCA CCGTCGCCTC CRACCTGCAG 300
GACGAGGAGC TCTGCGGGGG CCTCTGGCGG CTGOTCCTGE CACAGCGCTE GATGGAGOGS 360
CTCAAGACTG TCGCTGGGTC CAAGATGCAA GGCTTGCTGG AGCGCGTGAA CACGGAGATA 420
CACTTTGTCA CCAALTGTCC CTTTCAGCCC CCCCCCAGCT GTCTT 465

(2) INFORMATION FOR SEQ ID NQ:142:

(i} SEQUENCE CHARACTERISTICS:
(A} LENGTH: 465 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

{xi) SEQUENCE DESCRIPTICN: SEQ ID NO:142:

GCCACCAACA TCTCCCGCCT CCTGCAGGAG ACCTCCGAGC AGCTGGTGGC GCTGAAGCCC 60
TGGATCACTC GCCAGRACTT CTCCCGGTGC CTGGAGCTGC AGTGTCAGCC CGACTOCTCA 120
ACCCTGGGCG GTGGGTCAGG AGGTGGGTCA GGAGGTGGAT CCGGAGGETGG CACCCAGGAC 180
TGCTCCTTCC AACACAGLCC CATCTCCTCC GACTTCGOTG TCAARATCCG TGAGCTGTCT 240
GACTACCTGC TTCAAGATTA CCCAGTCACC GTGGCCTCCA ACCTGCAGGA CGAGGAGCTC 300
TGCGGEGGCC TCTGGCGGCT GGTCCTGGCA CAGCGCTGGA TGGAGCGGCT CAAGACTGTC 360
GCTGGGTCCA AGATGCAAGG CTTGCTGGAG CGCGTGAACA CGGAGATACA CTTTGTCACT 420
ARATGTGCCT TTCAGCCCCC CCCCAGCTGT CTTCGCTTCG TCCAG 465

(2) INFORMATION FOR S5EQ ID NO:143:
(i} SEQUENCE CHARACTERISTICS:
' (A) LENGTH: 134 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
{ii) MOLECULE TYPE: Nene
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:143.
Thr Glon Asp Cys Ser Phe Gln His Ser Pre Ile Ser Ser Asp Phe Ala
1 5 1

0 15
Val Lys Ile Arg Glu Leu Ser Asp Tyr Leu Leu Gln Asp Tyr Pro Val
20 25 30
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Thr
Arg
Gly
65

Phe
Val
Val

Glu

Thr
1
Val
Thr
Arg
Gly
Phe
val
val

Glu

Thr
1
Val
Thr
Arg
Gly
65
Phe
Val
Val
Glu

Pro

Val Ala Ser Asn Leu Gln Asp Glu Glu Leu
35 40

Leu Val Leu Ala Glo Arg Trp Met Glu Arg

5S¢ 55

Ser Lys Met Gln Gly Leu Leu Glu Arg Val

70 75
Val Thr Lys Cys Ala Phe Gln Pro Pro Pro
85 90
Gln Thr Asn Ile Ser Arg Leu lLeu Gln Glu
100 105

Ala Leu Lys Pro Trp Ile Thr Arg Gln Asp
115 120

Leu Gln Cys Gln Pro

130

(2) INFORMATION FOR SEQ ID NO:144:

(i) SEQUENCE CHARACTERISTICS:
{A} LENGTH: 139 amino acids
(B} TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: None

Cys
Leu
&0

Asn
Sex
Thr

Phe

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:144:

Gln Asp Cys Ser Phe Gln His Ser Pro Ile
5 10
Lys Ile Arg Glu Leu Ser Asp Tyr Leu Leu
20 25
Val Ala Ser Asn Leu Gln Asp Glu Glu Leu
a5 40
Leu Val Leu Ala Gln Arg Trp Met Glu Arg
5¢ 55
Ser Lys Met Gln Gly Leu Leu Glu Arg Val
70 75
Val Thr Lys Cys Ala Phe Gln Pro Pro PBrs
85 90
Gln Thr Asn Ile Ser Arg Leu Leu Gln Glu
100 105
Ala Leu Lys Pro Trp Ile Thr Arg Gln Asn
11s 120
Leu Gln Cys Gln Pro Asp Ser Ser Thr Leu
130 138

(2) INFORMATION FOR SER ID NO:145

(1) SEQUENCE CHARACTERISTICS:
() LENGTH: 209 amino acids
(B} TYPE: amino acid
{C) STRANDEDNESS: single
(D) TOPOLOCGY: linear

{ii) MOLECULE TYPE: None

Ser
Gln
Cys
Leu
60

Asn
Ser

Thr

Phe

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:145:

Gln Asp Cys Ser Phe Gln His Ser Pro Ile
5 10
Lys Ile arg Glu Leu Ser Asp Tyr Leu Leu
20 25
Val Ala Ser Asn Leu Gln Asp Glu Glu Leu
35 40
Leu Val Leu Ala Gln Arg Trp Met Glu Ary
50 s5
Ser Lys Met Gln Gly Leu Leu Glu Arg val
70 75
Val Thr Lys Cys Ala Phe Gln Pro Pro Pro
85 1]
Gln Thr Asn Ile Ser Arg Leu Leu Gln Glu
100 105
Ala Leu Lys Pro Trp Ile Thr Arg Gln asn
115 120

Leu Gln Cys Gln Pro Asp Ser Ser Thr Leu

130 135
Arg Pro Leu Glu Ala Thr Ala Pro Thr ala

120

Ser
Gln
Cys
Leu
60

Asn
Ser
Thr
Phe
Pro

140
Pro

Gly
45

Lys
Thr
Cys

Ser

Ser
125

Ser
Asp
Gly
45

Lys
Thr
Cys
Ser

Ser
125

Ser
Asp
Gly
45

Lys
Thr
Cys
Ser
Ser
125

Pro

Gln

Gly
Thr
Glu
Leu
Glu

110
Axg

Asp
Tyr
30

Gly
Thr
Glu
Leu
Glu

110
Arg

Asp
Tyr
30

Gly
Thr
Glu
Leu
Glu
110
Arg

Pro

Pro

Leu
val
Ile
Arg
95

Gln

Cys

Phe
15

Pro
Leu
Val
Ile
Arg
Gln

Cys

Phe
15

Pro
Leu
val
Ile
Arg
Gln
Cys
Trp

Pro
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Trp
Ala
His
80

Fhe

Leu

Leu

Ala
val
Trp
Ala
His
80

Phe

Leu

Leu

Ala
Val
Trp
Ala
His
80

Fhe
Leu
Leu
Ser

Leu
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145

150

155

PCT/US97/18700

160

Leu Leu Leu Leu Leu Leu Pro Val Gly Leu Leu Leu Leu Ala Ala Ala

165

170

175

Trp Cys Leu His Trp Gln Arg Thr Arg Arg Arg Thr Pro Arg Pro Gly
180 185 ED]

Glu Gln Val Pro Pro Val Pro Ser Pro Gln Asp Leu Leu Leu Val Glu

195
His

200

(2) INFORMATION FOR SEQ ID NO:146:

(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 402 base pairs

(B)
(c})
(D}

(xi)

ACCCAGGACT
GAGCTGTCTG
GAGGAGCTCT
AARGACTGTCG
TTTGTCACCA
ATCTCCCGCC
CGCCAGAACT

(2

TYPE: nucleic acid
STRANDEDNESS: single
TOPOLOGY: linear

SEQUENCE DESCRIPTION:

GCTCCTTCCA ACACAGCCCC
ACTACCTGCT TCAAGATTAC
GCGGGGGCCT CTGECGGCTE
CTGGGTCCAA GATGCAAGGC
AATGTGCCTT TCAGCCCCCC
TCCTGCAGGA GACCTCCGAG
TCTCCCGGTG CCTGGAGCTG

) INFORMATION FOR SEQ

205

SEQ ID NO:146:

ATCTCCTCCG
CCAGTCACCS
GTCCTGGCAC
TTGCTGGAGC
CCCAGCTGTC
CAGCTGGTGG
CAGTGTCAGC

ID KO:147:

{i) SEQUENCE CHARACTERISTICS:
LENGTH: 630 bage pairs

(2)
(B)
(<)
(D)

(xi)

ACCCAGGACT
GAGCTGTCTG
GRGGAGCTCT
ARGACTGTCG
TTTGTCACCA
ATCTCCCGCC
CGCCAGAACT
CCCCCATGGA
CTCCTCCTAC
TGGCAGAGGA
CCCCAGGACCT

(2

TYPE: nucleic acid
STRANDEDNESS: single
TOPOLOGY: linear

SEQUENCE DESCRIPTION:

GCTCCTTCCA ACACAGCCCC
ACTACCTGCT TCAAGATTAC
GCGGGGGCCT CTGGCGGCTG
CTGGGTCCAA GATGCAAGGC
AATGTGCCTT TCAGCCCCCC
TCCTGCAGGA GACCTCCGAG
TCTCCCGGTG COCTGGAGCTG
GTCCCCGGCC CCTGGAGGLC
TGCTGCTGCC CGTGGGCCTC
CGCGGCEGAG GACACCCCGC
TGCTGCTTGT GGAGCACTGA

} INFORMATION FOR SEQ

ACTTCGCTGT
TGGCCTCCAA
AGCGCTGGAT
GCGTGAACAC
TTCGCTTCET
CGCTGAAGCC
cC

SEQ ID NQ:147:

ATCTCCTCCG
CCAGTCACCG
GTCCTGGCAC
TTGCTGGAGC
CCCAGCTGTC
CAGCTGGTGG
CAGTGTCAGC
ACAGCCCCGA
CTGCTGCTGG
CCTGGGGAGC

ID NO:148:

(1) SEQUENCE CHARACTERISTICS:
LENGTH: 29 amino acids

(A}
(B}
(c}
(D}

TYPE: amino acid
STRANDEDNESS: single
TOPQLOGY: linear

ACTTCGCTGT
TGGCCTCCAA
AGCGCTGGAT
GCGTGAACAC
TTCGCTTCGT
CGCTGAAGCC
CCGACTCCTC
CAGCCCCGCA
CCGCTGCCTG
AGGTGCCCCC

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:148:

CAAAATCCGT
CCTGCAGGAC
GGAGCGGCTC
GGAGATACAC
CCAGACCAAC
CTGGATCACT

CAARAATCCGT
CCTGCAGGAC
GGAGLGGCTC
GGAGATACAC
CCAGACCAAC
CTGGATCACT
AACCCTGCCA
GCCCCCTCTG
GTGCCTGCAC
CGTCCCCAGT

Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly Ser
1 5

10

Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly Ser Gly
20 25

(2) INFORMATION FOR SEQ ID NO:149:

(1) SEQUENCE CHARACTERISTICS:
LENGTH: 21 amine acids

(A)
(B}
(c)
(D}

TYPE: amino acid
STRANDEDNESS: single
TOPOLOGY: linear

121

15

60
12¢
180
240
300
360
402

60
120
180
240
300
360
420
480
540
600
630
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:149:

Pre Pro Pro Trp Ser Pro Arg Pro Leu Gly Ala Thr Ala Pro Thr Ala
1 5 10 15
Gly Gln Pro Pro Leu

{2} INFORMATION FOR SEQ ID NO:150:

(i) SEQUENCE CHARACTERISTICS:
{A} LENGTH: 15 aminc acids
(B} TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPQLOGY: linear

(xi} SEQUENCE DESCRIPTION: SEQ ID NO:150:

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

(2) INFORMATION FOR SEQ ID NO:151:
{1} SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids
(B} TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(xi} SEQUENCE DESCRIPTION: SEQ ID NO:151:

Val Glu Thr Val Phe His Arg Val Ser Gln Asp Gly Leu Leu Thr Ser
1 5 10 15
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The claims defining the invention are as follows:

1. A human flt-3 receptor agonist polypeptide,
comprising a modified flt-3 ligand amino acid sequence
5 of the Formula:

ThrGlnAspCysSerPheGlnHisSerProlleSer SerAspPheAlavVallysIleArg
10 20

10  GluLeuSerAspTyrLeuLeuGlnAspTyrProvalThrvalAlaSerAsnLeuGlnAsp
30 40

GluGluLeuCysGlyGlyLeuTrpArglheuValleuAlaGlnArgTrpMeiGluArgLeu

50 60

15
LysThrValAlaGlySerLysMetGlnGlyLeuLeuGluArgValAsnThrGlulleHis
70 80
PheValThrLysCysAlaPheGlnProProProSerCysLeuargPheValGlnThrasn
20 90 100

IleSeraArgleuleuGlnGluThrSerGluGlnleuvalAlaleulysProTrpIleThr
110 120

25 ArgGlnAsnPheSerArgCysLeuGluLeuGlnCysGlnProAspSerSerThrLeu
130 SEQ ID NO:144

wherein 1-7 are optionally deleted from the C-terminus

of sald flt-3 receptor agonist polypeptide of SEQ ID
30 NO:144;

wherein the N-terminus is joined to the C-terminus

directly or through a linker capable of joining the N-

terminus to the C-terminus and having new C- and N-

35 termini at amino acids;

28-29 42-43 93-94
29-30 64-65 94-95
30-31 65-66 95-96
31-32 66-67 96-97
32-33 86-87 97-98
34-35 87-88 98-99
36-37 88-89 99-100
37-38 '89-90 100-101
38-39 90-91 101-102
39-40 91-92 102-103
40-41 92-93 respectively; and
o 41-42
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10

15

20

25

30

35

additionally said new N-terminus of said flt-3 receptor
agonist polypeptide can be immediately preceded by

(methionine™), (alanine™) or {methienine®, alanine™) .

2. The flt-3 receptor agonist polypeptide, as
recited in claim 1, wherein said linker is selected from
the group consisting of;

GlyGlyGlySer SEQ ID NO:38;

GlyGlyGlySerGlyGlyGlySer SEQ ID NO:39:

GlyGlyGlySerGlyGlyGlySerGlyGlyGlySer SEQ ID NO:40;

SerGlyGlySerGlyGlySer SEQ ID NO:41;

GluPheGlyAsnMet SEQ ID NO:42;

GluPheGlyGlyAsnMet SEQ ID NQ:43;

GluPheGlyGlyAsnGlyGlyAsnMet SEQ ID NO:44;

GlyGlySerAspMetalaGly SEQ ID N0O:45;

SerGlyGlyAsnGly SEQ ID NO:46;

SerGlyGlyAsnGlySerGlyGlyAsnGly SEQ ID NO:47;

SerGlyGlyAsnGlySerGlyGlyAsnGlySerGlyGlyasnGly SEQ ID NO:48;

SerGlyGlySerGlySerGlyGlySerGly SEQ ID NO:49;

SerGlyGlySerGlySerGlyGlySerGlySerGlyGlySerGly SEQ ID NO:50;

GlyGlyGlySerGlyGly SEQ ID NO:51;

GlyGlyGlySerGlyGlyGly SEQ ID NO:52;

GlyGlyGlySerGlyGlyGlySerGlyGly SEQ ID NO:53;

GlyGlyGlySerGlyGlyGlySerGlyGlyGlySerGly SEQ ID NO:54;

GlyGlyGlySerGlyGlyGlySerGlyGlyGlySerGlyGlyGly SEQ ID NO:55;

GlyGlyGlySerGlyGlyGlySerGlyGlyGlySerGlyGlyGlySerGly

GlyGlySerGly SEQ ID NQ:56;

GlyGlyGlySerGlyGlyGlySerGlyGlyGlySerGlyGlyGlySerGly

GlyGlySerGlyGlyGlySerGlyGlyGlySerGly SEQ ID NQ:148;

ProProProTrpSerProArgProLeuGlyAlaThralarProthralaGly

GluProProLeu SEQ ID NO:149:

ProProProTrpSerProArgProLeuGlyAlaThralaProThry SEQ ID NQ:150;

and

ValGluThrValPheHisArgVal SerGlnAspGlyLéuLeuThrSer SEQ ID

NG:151.
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3. The flt-3 receptor agonist polypeptide, as
recited in claim 1, selected freom the group consisting
5 of; ‘

AlaAspGluGluLeuCysGlyGlyLeuTrpArgleuValleualaGlnArgTrpMETGIY
ArgLeuLysThrvalAlaGlySerLysMETGInGlyLeuleuGluArgValAsnThrEly
IleHisPheValThrLysCysAlaPheGlnProProProSerCysLeuhrgPhevalGln
10 ThrasnIleSerArgheuleuGlnGluThrSerGluGlnLeuvalAlaLeulysProTrp
IleThrargGlnAsnPheSerArgCysLleuGluleuGlnCysGlnProAspSerSerThy
LeuSerGlyGlyasnGlySerGlyGlyAsnGlySerGlyGlyasnGlyThrGlnAspCys
SerPheGlnHisSerProlleSerSeraAspPheAlaVallysIleArgGluLeuSerasp
TyrLeuleuGlnAspTyrProvalThrvalAlaSerAsnleuGln SEQ ID NO:8;
15

AlahspGluGluLeuCysGlyGlyLeuTrpArgleuValleuAlaGlnArgTrpMETG1u
ArgLeuLysThrValAlaGlySerLysMETG1nGlyLeuLeuGluArgvalAsnThrGlu
IleHigPheValThrLysCysAlaPheGlnProProProSerCysleudrgPhevalGln
20 ThrasnlleSerArgLeuLeuGlnGluThrSerGluGlnLeuvalalaLeulysProTrp
IleThrArgGlnAsnPheSerArgCysleuGluleuGlnCysGlnProAspSerSerThr
LeuSerGlyGlyAsnGlySerGlyGlyAsnGlyThrGlnAspCysSerPheGlnHisSer

KL ProlleSerSerAspPheAlaVallysIleArgGluLeuSerAspTyrLeuleuGlnasp

M TyrProvValThrValAlaSerAsnLeuGln SEQ ID NO:J;

A 25

DRI AlaAspGluGluLeuCysCGlyClyLeuTrpArgLeuValleuAlaGlnArgTrpMETGIU

e, ArgleuliysThrvalalaGlySerLysMETG1nGlyLeulLeuGluargvValAsnThrGlu

et t IleHisPheValThrLysCysAlaPheGlnProProProSerCysleuArgPhevalGln
e 30  ThrAsnIleSerArgleulLeuGlnGluThrSerGluGlnLeuvalAlaleuLysProTrp

IleThrArgGinAsnPheSerArgCysleuGluLleuGlnCysGlnProaspSerSerThr
LeuSerGlyGlyAsnGlyThrGlnAspCysSerPheGlnHisSerProlleSerSerasp
PO PheAlavValLysTleArgGluLeuSeraspTyrLeuleuGlnAspTyrProvalThrval
ot AlaSerAsnLeuGln SEQ ID NOC:10;

35

AlaSerLysMETCIlnGlyLeuLeuGluArgValAsnThrGluIleHisPhevalThrLys
CysAlaPheGlnProProProSerCysleuArgPhevalGinThrasnlleSerArgLeu
LeuGlnGluThrSerGluGlnLeuvalalaLeulysProTrpIleThrArgGlnAsnPhe
40 SerArgCysLeuGluLeuGlnCysGlnProAspSerSerThrLeuSerGlyGlyasnGly
SerGlyGlyAsnGlySerGlyClyAsnClyThrélnAsplysSerPheGlnHisSerPro
IleSerSerAspPheAlavalLysIleArgGluLeuSerAspTyrLeuLeuGinAspTyr
ProValThrvalalaSeraAsnLeuGlnaspGluGluLeulysGlyGlyLeuTrpargleu
ValLeuAlaGlnArgTrpMETGluArgleulysThrvalalaGly SEQ ID NO:11;

45

AlaSerLysMETGlnGlyLeuLeuGluArgValAsnThrGlulleHisPhevalThrLys

CysalaPheGlnProProProSerCysleurgPhevalGlnThrAsnIleSerArgleu

LeuGlnGluThrSerGluGlnLeuvalalaLeulysProTrplleThrargGlnAsnPhe
50 SerArgCysLeuGluLeuGlnCysGlnProaspSerSerThrieuSerGlyGlyAsnGly
SerGlyGlyAsnGlyThrGlnAspCysSerPheGlnHisSerProlleSerSerAspPhe
AlaValLysIileArgGluLeuSerAspTyrLeuleuGlnAspTyrProvValThrvalala
SerAsnLeuGlnAspGluGluLeuCysGlyGlyLeuTrpArgLeuvalleuAlaGlnArg
TrpMETGluArgleulysThrvalAlaGly SEQ ID NO:12;
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3AlaSerLysMETGlnGlyLeuLeuGluArgValAsnThrGluIleHisPheValThrLys

CysAlaPheGlnProProProSerCysLeuArgPheValGlnThrAsnIleSerArgLeu
5 LeuGlnGluThrSerGluGlnLeuValAlaLeuLysProTrpIleThrArgGlnAsnPhe

SerArgCysLeuGluLeuGlnCy5GlnProAspSerSerThrLeuSerGlyGlyAsnely

ThrGlnAsprsSgrPheGlnHisSerProIleSerSerAstheAlaValLysIleArg

GluLeuSerAspTereuLeuGlnAspTerroValThrValAlaSerAsnLeuGlnAsp

GluGluLeuCysGlyGlyLeuTrpArgLeuVa1LeuAlaGlnArgTrpMETGluArgLeu
10 LysThrvalAlaGly SEQ ID NO:13;

AlaProProSerCysLeuArgPheValGlnThrAsnIleSerArgLeuLeuGlnGluThr
SerGluGlnLeuValAlaLeuLysProTrpI1eThrArgGlnAsnPheSerArgCysLeu
15 GluLeuGlnCysGlnProAspSerSerThrLeuSerGlyGlyAsnGlySerGlyGlyAsn
GlySerGlyGlyAsnGlyThrGlnAsprsSer?heGlnHisSerProIleSerSerAsp
PheAlaValLysIleArgGluLeuSerAspTereuLeuGlnAspTerroValThrVal
AlaSerAsnLeuGlnAspGluGluLeuCysGlyGlyLeuTrpArgLeuValLeuAlaGln
ArgTrpMETGluArgLeuLysThrValAlaGlySerLysMETGlnGlyLeuLeuGluArg
20 ValAsnThrGluIleHisPheValThrLysCysAlaPheGlnPro SEQ ID NO:14;

AlaProProSerCysLeuArgPheValGlnThrAsnI1eSerArgLeuLeuGlnG1uThr

SerGluGlnLeuValAlaLeuLysProTrpI1eThrArgGlnAsnPheSerArgCysLeu
25 GluLeuGlnCysGlnProAspSerSerThrLeuSerGlyGlyAsnGlySerGlyGlyAsn

GlyThrGlnAsprsSerPheGlnHisSerProIleSerSerAspPheAlaValLysIle

ArgGluLeuSerAspTereuLeuGlnAspTerroValThrValAlaSerAsnLeuGln

AspGluGluLeuCysGlyGlyLeuTrpArgLeuValLeuAlaGlnArgTrpMETGluArg

LeuLysThrValAlaGlySerLysMETGlnGlyLeuLeuGluArgValAsnThrGluIle
30 HisPhevalThriysCysAlaPheGlnPro SEQ ID NQ:15;

.o
4.

LT
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aner AlaProProSerCysLeuArgPheValGlnThrAsnI1eSerArgLeuLeuGlnGluThr
SerGluGlnLeuValAlaLeuLysProTrleeThrArgGlnAsnPheSerArgCysLeu
35 GluLeuGlnCysG1nProAspSerSerThrLeuSerGlyGlyAsnGlyThrGlnAsprs

I SerPheGlnHisSerProIleSerSerAspPheAlaValLysIleArgGluLeuSerAsp
Pt TereuLeuGlnAspTyrProValThrValAlaSerAsnLeuGlnAspGluGluLeuCys
Teesd” GlyGlyLeuTrpArgLeuValLeuAlaGlnArgTrpMETGluArgLeuLysThrValAla
':"‘5 GlySerLysMETGlnGlyLeuLeuGluArgValAsnThrGlulleHisPheValThrLys
eae, 40  CysAlaPheGlnPro SEQ ID NO:16;

AlaAspTerroValThrValAlaSerAsnLeuGlnAspGluGluLeuCysGlyGlyLeu
TrpArgLeuVa1LeuAlaGlnArgTrpMetGluArgLeuLysThrValAlaGlySerLys
45 MetGlnGlyLeuLeuGluArgValAsnThrGluIleHisPheValThrLysCysAlaPhe
GlnProProProSerCysLeuArgPheValGlnThrAsnIleSerArgLeuLeuGInGlu
ThrSerGluGlnLeuValAlaLeuLysProTrpIleThrArgGlnAsnPheSerArgCys
LeuGluLeuGlnCysGlnProAspSerSerThrLeuGlyGlyGlySerGlyGlyGlysef
GlyGlyGlySerG1yG1yGlyThrGlnAsprsSer?heGlnHisSerProIleSerSer
50 AspPheAlaValLysIleArgGluLeuSerAspTereuLeuGln §EQ ID NO:31;

AlaAlaSerAsnLeuGlnAspGluGluLeuCysGlyGlyLeuTrpArgLeuValLeuAla
GlnArgTrpMetGluArgLeuLysThrValAlaGlySerLysMetGlnGlyLeuLeuclU
55 ArgValAsnThrGluIleHisPheVa1ThrLysCysAlaPheGlnProProProSerCyS
LeuArgPheValGlnThrAsnIleSerArgLeuLeuGlnGluThrSerGluGlnLeuVal
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55

AlaLeuLysProTrpIleThrArgGlnAsnPheSerArgCysLeuGluLeuGlnCysGln
ProAspSerSerThrLeuGlyGlyGlySerGlyGlyGlySerGlyGlyGlySerGlyGly
GlyThrG1nAsprsSerPheGlnHisSerProIleSerSerAspPheAlaValLysIle
ArgGluLeuSerAspTereuLeuGlnAspTerroValThrVal SEQ ID NO:32;

AlaValAlaGlySerLysMetGlnGlyLeuLeuGluArgValAsnThrGluIleHisPhe
ValThrLysCysAlaPheGInProProProSerCysLeuArgPheVa1G1nThrAsnIle
SerArgLeuLeuGlnGluThrSerGluGlnLeuValAlaLeuLysProTrpIleThrArg
GlnAsnPheSerArgCysLeuGluLeuGlnCysGlnProAspSerSerThrLeuGlyGly
GlySerGlyGlyGlySerGlyGlyGlySerGlyGlyGlyThrGlnASprsSerPheGln
HisSerProIleSerSerAspPheAlaValLysIleArgGluLeuSerAspTereuLeu
GlnAspTerroValThrValAlaSerAsnLeuGlnASpGluGluLeuCysGlyGlyLeu
TrpArgLeuValLeuAlaGlnArgTrpMetGluArgLeuLysThr SEQ ID NO:33;

AlaSerLysMetGlnGlyLeuLeuGluArgValAsnThrG1uIleHisPheValThrLys
CysAlaPheGlnProProProSerCysLeuArgPheValGlnThrAsnIleSerArgLeu
LeuGlnGluThrSerGluGlnLeuValAlaLeuLysProTrleeThrArgGlnAsnPhe
SerArgCysLeuGluLeuGlnCysG1nProAspSerSerThrLeuGlyGlyGlySerGly
GlyGlySerGlyGlyGlySerGlyGlyGlyThrGlnAsprsSerPheGlnHisSerPro
IleSerSerAstheAlaValLysI1eArgGluLeuSerAspTereuLeuGinAspTyr
ProValThrValAlaSerAsnLeuGlnAﬁpGluGluLeuCysGlyGlyLeuTrpArgLeu
ValLeuAlaGlnArgTrpMetGluArgLeuLysThrValAlaGly SEQ ID NO:34;

AlaProProSerCysLeuArgPheValGlnThrAsnIleSerArgLeuLeuGlnGluThr
SerGluGlnLeuValAlaLeuLysProTrpIleThrArgGlnAsnPheSerArgCysLeu
GluLeuGlnCysGlnProAspSerSerThrLeuGlyGlyGlySerGlyGlyGlySerGly
GlyGlySerGlyGlyGlyThrGlnAsprsSerPheGlnHisSerProIleSerSerAsp
PheAlaValLysIleArgGluLeuSerAspTereuLeuGlnAspTyrProvalThrVal
AlaSerAsnLeuGlnAspGluGluLeuCysGlyGlyLeuTrpArgLeuValLeuAlaGln
ArgTrpMetGluArgLeuLysThrValAlaGlySerLysMetGlnGlyLeuLeuGluArg
ValAsnThrGluIleHisPheValThrLysCysAlaPheGlnPro SEQ ID NO:35;

AlaArgPheValGlnThrAsnI1eSerArgLeuLeuGlnGluThrSerGluGlnLeuVa1
AlaLeuLysProTrpIleThrArgGlnAsnPheSerArgCysLeuGluLeuGlnCysGln
ProAspSerSerThrLeuGlyGlyGlySerGlyGlyGlySerGlyGlyGlySerGlyGly
GlyThrGlnAsprsSerPbeGlnHisSerProIleSerSerAspPheAlaValLysIle
ArgGluLeuSerAspTereuLeuGlnAspTerroValThrValAlaSerAsnLeuGln
AspGluGluLeuCysG1yG1yLeuTrpArgLeuValLeuAlaGlnArgTrpMetGluArg
LeuLysThrvalAlaGlySerLysMetGlnGlyLEuLeuGluArgValAsnThrGluIle
HisPheValThrLysCysAlaPheGlnProProProSerCysLeu SEQ ID NQ:36;

AlaThrAsnIleSerArgLeuLeuGlnGluThrSerGluGlnLeuValAlaLeuLysPrO
TrpIleThrArgGlnAsnPheSerArgCysLeuGluLeuGlnCysGlnProASpSerSer
ThrLeuGlyGlyGlySerGlyGlyGlySerGlyGlyGlySerGlyGlyGlyThrGlnAsp
CysSerPheGlnHisSerProIleSerSerAspPheAlaValLysIleArgGluLeuSer
AspTereuLeuGlnAspTerroValThrValAlaSerAsnLeuGlnAspGluGluLeu
CysGlyGlyLeuTrpArgLeuValLeuAlaGlnArgTrpMetGluArgLeuLysTthal
AlaGlySerLysMetGlnGlyLeuLeuGluArgValAsnThrGluIleHisPheValThr
LysCysAlaPheGlnProProProSerCysLeurrgPhevalgln SEQ ID NG:37.
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4. A nucleic acid molecule, comprising a sequence
encoding the flt-3 réceptor agonist polypeptide of clainm
1.

5. A nucleic acid molecule, comprising a sequence
encoding the £1lt-3 receptor agonist polypeptide of claim
2.

6. A nucleic acid molecule, comprising a seguence
encoding the flt-3 receptor agonist polypeptide of claim
3.

7. A nucleic acid molecule, comprising a sequence
encoding the flt-3 receptor agonist polypeptide of claim

6, selected from the group consisting of:

GCCGACGAGGAGCTCTGCGEGGECC TCTEGCGGCTCETCCTEGCACAGCE
CTGGATGGAGCGGCTCAAGACTGTCGCTGGETC CAAGATCCAAGGCTTGC
TGGAGCGCGTGAACACGGAGATACACT T IGTCACCAAATGTGCCTTTCAG
CCLCCCCCCAGCTETCTTCGC TTCGTCCAGACCAACATC TCCCGCOTCOT
GCAGGAGACCTCCGAGCAGCTGGTEGCGCTGAACCCC TGEATCACTCGOC
AGAACTTCTCCCGGTGCCTGEAGC TECAGTGTCAGCCCGACTCCTCARCT
CTGTCTGGAGGTAACGEATCCGETEGCAATGGGAGIGECCGAAATGGAALC
CCAGGACTGCTCCTTCCAACACAGCCCCATCTCCTCC GACTTCGCTGTCA
AAATCCGTGAGCTGTC TGACTACCTGCTTCAAGATTACCCAGTCACCGTE
GCCTCCAACCTGCAG SEQ ID N0O:113; '

GCCGACGAGGAGCTCTGCGGGEGGCCTCTGGCGGCTIGETCCTGGCACAGCE
CTGGATGGAGCGGCTCAAGACTGTCGC TGGETCCAAGATGCAAGGCTTGE
TGGAGCGCGTGARCACGGAGATACAC TTTGTCACCAAATGTGCCTTTCAG
CCCCCCCCCAGCTGTCTTCGCTTCGTCCAGACCAACATCTCCCGCCTCCT
GCAGGAGACCTCCGAGCAGCTGETCGCECTCAAGCCC TGGATCACTCCCT
AGAACTTCTCCCGGTGCCTGGAGCTECAGTGTCAGCCCCACTCCTCAACE
CTGTCAGGCGGTAACGGCAGTGGAGGTAATGGCACCCACGACTECTCCTT
CCAACACAGCCCCATCTCCTCCGACTTCACTGTCAAAATCCGTGAGCTGT
CTGACTACCTGCTTCAAGATTACCCAGTCACCGTGECCTCCAACCTGCAG
SEQ ID NO:114;

GCCGACGAGCAGCTCTGCEGGEGCCTC TEGCGGCTAETCCTGGCACAGCE
CTGGATGGAGCGGCTCAAGACTGTCGCTGGGTCCARGATGCAAGGCTTGE
TGGAGCGCGTGAACACGGAGATACAC TTTGTCACCAAATGTGCCTTTCAG
CCCCCCCCCAGCTGTCTTCGCTTCGTCCAGACCARCATCTCCCGCCTCOT
GCAGGAGACCTCCGAGCAGCTGGTGGCGC TGAAGCCCTGGATCACTCGCC
AGAACTTCTCCCGETGCCTGGAGCTGCAGTGTCAGCCCGACTCCTCARCC
CTGTCTGGCGECARCGGCACCCAGGACTGCTCCTTCCAACACAGCCCCAT
CTCCTCCGACTTCGC TGTCAAAATCCGTGAGC TG TCTGACTACCTGCTTC
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BAGATTACCCAGTCACCGTGGCCTCCAACCTGCAG SEQ ID NO:115;

‘GCCTCCAAGATGCAAGGCTTGCTGGAGCGCGTGAACACGGAGATACACTT

5 TGTCACCAAATCTGCCTTTCAGCCCCCCCCCAGCTGTC TTCGCTICGTCC

AGACCAACATCTCCCGCCTCCTGCAGGAGACCTCCORAGCAGCTGETGCLG

CTGAAGCCCTGGATCACTCGCCAGAACTTCTCCCGGTGCCTGGAGCTGCA

GTGTCAGCCCGACTCCTCAACCCTGTC TGGAGGTAACGGATC CGGTEGCA

ATGGGAGCGGCGGAAATGGAACCCAGGACTGCTCCTTCCARCACAGCCEC

10 ATCTCCTCCGACTTCGCTGTCAARATCCGTGAGC TCTCTGACTACCTGCT

TCAAGATTACCCAGTCACCGTGGCCTCCAACCTGCAGGACGRGGAGCTCT

GCGGGGGCUTCTGGCGGCTGGTCCTGGCACAGCGCTGGATGGAGCEECTC
AAGACTGTCGCTGGG SEQ ID NO:116;

15
GCCTCCAAGATGCARGGCTTGCTGGAGCGCATGAACAC GCAGATACACTT
TGTCACCABATGTGCCTTTCAGCCCCCCCCCAGCTETE TTCECTTCGTCE
AGACCAACATCTCCCGCCTCOTGCAGGAGACCTCCGAGCAGCTGETGECE
CTCAAGCCCTGGATCACTCGCCAGAACTTCTCCCOOTGCCTECAGOTGCA

20 GTGTCAGCCCGACTCCTCARCCCTGTCTGGAGGTAACGGATCCCEAGGTA
ATGGCACCCAGGACTGCTCCTTCCARCACAGCCCCATC TCCTCCEACTTC
GCTGTCAARATCCGTGAGE TGTCTGACTACCTGC TTCAAGATTACCCAGT
CACCGTGGCCTCCARCCTGCAGGACGAGGAGCTC TECGGEEECCTCTAEE
GGCTGETCCTGACACAGCACTGGATGGAGEGGCTCAAGACTGTCGCTGGE

25 SEQ ID NO:117:

GCCTCCAAGATGCAAGGCTTGC TGGAGCGCGTGAACACGGAGATACACTT
TGTCACCAAATGTGCCTTTCAGCCCCCCCCCAGC TGTC TTCGCTTCGTCC
30  AGACCAACATCTCCCGCCTCCTGCAGGAGACCTCCGAGCAGCTGETGECE
CTGAAGCCCTGGATCACTCGCCAGRACTTCTCCCGETEGCCTGGAGCTGCA
GTGTCAGCCCGACTCCTCARCCCTGTC TGGCEGCARCGGCACGCAGGACT
GCTCCTTCCAACACAGCCCCATCTCCTCCGAC TTCGCTCTCAARATCCGT
GAGCTGTCTGACTACCTGCTTCAAGATTACCCAGTICACCGTGGCCTCCAR
35 CCTGCAGGACGAGGAGCTC TGCGEGGGCCTCTGGCEGCTEETCCTGGCAC
AGCGCTGGATGGAGCGGCTCARGACTGTCGCTGEG SEQ ID NO:118;

GCCCCCCCCAGCTGTCTTCGC T TCGTCCAGACCAACATCTCCCGCCTCT

Teeen: GCAGGAGACC TCCGAGCAGETGGTEGCGCTGAAGCCCTGEATCACTCGCT
el 40 AGAACTTCTCCCGGTGCCTGEAGCTGCAGTETCAGCCCGACTCCTCAACE
RET CTGTCTGGAGGTAACGGCAGTGGTGGCARTGGGACOGGTCCAAATGEAAC
eeed® CCAGGACTGCTCCTTCCARCACAGCCCCATCTCCTCCGACTTCCCTETCA
HE ARATCCGTGAGCTGTCTGACTACCTGC TTCAAGATTACCCAGTCACCGTG
s GCCTCCARCCTGUAGBACGAGGAGC TC TECAEGEGCCTC TEECEECTGET

45 CCTGGCACAGCGCTGGATGGAGCGGCTCAAGACTGTCGCTGGGTCCAAGA
TGCAAGGCTTGC TGGAGCGCGTGAACACGGAGATACACTTTGTCACCAAR
TGTGCCTTTCAGCCC SEQ ID NO:119;

50  GCCCCCCCCAGCTGTCTTCGCTTCGTCCAGACCAACATCTCCCGCOTCOT
GCAGGAGACCTCCGAGCAGCTGGTGGCGCTGAAGCCCTGGATCACTCGCE
AGAACTTCTCCCGETGCCTGGAGC TGCAGTCTCAGCCCGACTCCTCAACE
CTGTCAGGCGGTAACGGCAGTGGAGGTAATGGC ACCCAGEAC TGCTCOTT
CCARCACAGCCCCATCTCCTCCGACTTCGCTGTCARAATCCGTGAGCTGT

55 CTGACTACCTGCTTCAAGATTACCCAGTCACCGTGECC TCCARCCTGCAG
GACGAGGAGCTCTGCGEEEGCCTCTGECGGLTCETCC TGECACAGCGCTG
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GATGGAGCGGCTCAAGACTGTCCCTGGGTCCAAGATGCAAGGCTTGC TGS
AGCGCGTGAACACGGAGATACACTTTGTCACCAAATGTGCCTTTCAGCCE
SEQ ID NO:120;

GCCCCCCCCAGCTGTCTTCGCTTCGTCCAGACCARCATCTCCCCCCTCCT
GCAGGAGACCTCCGAGCAGC TEETGGCGCTGAAGCCCTGEATCACTCGCC
AGAACTTCTCCCGGTGCCTGGAGCTGCAGTGTCAGCCCGACTCCTCAACE
CTGTCTGGCGGCAACGGCACGCAGGACTGCTCCTTCCAACACAGCCCCAT
10  CTCCTCCGACTTCGCTGTCAARATCCGTGAGCTGTCTGACTACCTECTTC
AAGATTACCCAGTCACCGTGGCCTCCAACCTGCAGGACGAGGAGCTCTGE
GGGGGCCTCTGGCGECTCCTCCTGECACAGCGCTCGATCGAGCGECTCAA
GACTGTCGCTGGGTCCAAGATOCAAGGCTTGC TCGACGCGCGTGAACACGES
AGATACACTTTGTCACCAAATGTGCCTTTCAGCCC SEQ ID NO:121;
15

GCCGATTACCCAGTCACCGTGGCCTCCAACCTGCAGGACGAGGAGCTCTGLGGEE
GCCTCTGGCEGCTGGTCCTGGCACAGCGCTGGATGGAGCGGC TCARGACTGTCGE
TGGGETCCARGATGCAAGECTTGCTGCAGCECETGARCACGGAGATACACTTTGTC
20  ACCAAATGTGCCTTTCAGCCCCCCCCCAGCTGTCTTCGCTTCGTCCAGACCAACA
TCTCCCGCCTCCTGCAGEAGACCTCCGAGCAGC TGO TGECGC TGAAGCCCTGGAT
CACTCGCCAGAACTTCTCCCEETGECCTGCAGC TEGCAGTETCAGCCCGACTCCTCA
ACCCTGGGCGGTGEGTCAGGAGCTCEGTCAGCAGCTGCATCCGEAGGTEGCACCE
AGGACTGCTCCTTCCAACACACGCCCCATCTCCTCCGACTTCGCTGTCARAAATCCEG
25 TGAGCTGTCTGACTACCTGCTTCAA SEQ ID NO:136;

GCCGCCTCCAACCTGCAGGACGAGGAGC TCTGCGEEGGCCTC TEGCGGCTGGTCC
TGGCACAGCGCTGGATGGAGCEECTCAAGAC TGTCGCTEGETCCAAGATGCAAGG
30 CTTGCTGGAGCGCGTGAACACGEAGATACACTTTGTCACCAAATGTGCCTTTCAG
CCCCCCCCCAGCTGTCTTCGCTTICGTCCAGACCAACATCTCCCGCCTCCTGCAGG
AGACCTCCGAGCAGCTGGTGGCGCTGAAGCCCTGEATCACTCGCCAGAACTTCTC
CCGETGCCTGBAGCTGCAGTGTCAGCCCCAC TCCTC AACCC TGGECGGTGGGTCA
GGAGGTGEGTCAGGAGGTGGATCCGGAGETGGCACCCAGGACTGCTCCTTCCAAC
35 ACAGCCCCATCTCCTCCGACTTCGCTGTCARAATCCGTGAGCTATC TGACTACCT
GCTTCAAGATTACCCAGTCACCCTS SEQ ID NC:137;

e : GCCGTCGCTGGGTCCARAGATGCAAGGC TTGC TGEAGCGCETGAACACGGAGATAC
e 40  ACTTTGTCACCAAATGTGCCTTTCAGCCCCCCCCCAGCIGTCTTCGCTTCETCCA
GACCAACATCTCCCGCCTCCTGCAGGAGACC TCCGAGCAGCTGETCECGCTCAAS
Teenet CCCTGGATCACTCGCCAGAACTTCTCCCGETGCCTRGAGCTACACTGTCAGCCCS

ACTCCTCAACCCTGGGCGRTGGETCAGGAGETEGETC AGCAGGTGEATCCOGAGE
TGGCACCCAGGACTGCTCCTTCCAACACAGCCCCATC TCCTCCGACTTCGC TGTC
45 AAAATCCGTGAGCTGTCTGACTACCTGCTTCAAGATTACCCAGTCACCSTSGCCT
CCAACCTGCAGGACGAGGAGCTCTGCGGGEECCTC TEECEGCTEGTCCTGECACA
GCGCTGGATGGAGCGGCTCAAGACT SEQ ID NO:138;

50 GCCTCCAAGATGCAAGGCT TGLTGGAGCGCG TGAACACGGAGATACACTTTGTCA
CCARATPGTGCCTTTCAGCCCCCCCCCAGCTGTLTTCGCTTCCTCCACACCAACAT
CTCCCGCCTCCTGCAGGAGACCTCCGAGCAGC TG TGGCGCTGAAGCCCTGRATC
ACTCGCCAGAACTTCTCCCGGTECCTGGAGC TGCAGTGTCAGCCCGACTCCTCAA
CCCTGGGCGGTGGETCAGGAGGTGGGTCAGGAGGTGCATCCGGAGETGGCACCCA
GGACTGCTCCTTCCAACACAGCCCCATCTCCTCCGAC TTCGC TGTCARAATCCET
GAGCTGTCTGACTACCTGCTTCAAGATTACCCAGTCACCGTGGCCTCCAACCTGE
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AGGACGAGGAGCTCTGCGGGEEECCTCTGECGGCTGGTCCTGGCACAGCGCTGGAT
GGAGCGGCTCAAGACTGTCGCTGGG SEQ ID NO:139;

5 GCCCCCCCCAGCTGTCTTCCCTTCGTCCAGACCARCATC TCCCGCCTCCTGCAGGE
AGACCTCCGAGCAGCTGGTGGCGCTGAAGCCCTGGATCACTCGCCAGAAC TTCTC
CCGGTGCCTGGRAGC TGCAGTGTCAGCCCOACTCCTCAACCCTCRGCGGTEGGTCA
GGAGGTGGGTCAGGAGGTGGATCCGGAGGTGGCACCCAGGACTGCTCCTTCCAAL
ACAGCCCCATCTCCTCCGACTTCGCTGTCAAAATCCGTGAGCTGTCTGACTACCT

10 GCTTCAAGATTACCCAGTCACCGTGGCCTCCAACCTGCAGGACGAGGAGCTCTGC
GGGGGCCTCTGECGGCTGCTCC TGGCACAGCGCTGGATGGAGCGGCTCARGACTS
TCGCTGGGTCCARGATGCAAGGC TTGCTEGAGCGCGTGARCACGGAGATACACTT
TGTCACCAAATGTGCCTTTCAGCCC SEQ ID NO:140;

15
GCCCGCTTCGTCCAGACCARCATCTCCCGCCTCCTGCAGGAGACCTCCGAGCAGE
TGGTGGCGCTGAAGCCCTEGATCACTCECCAGAACTTCTCCCGGTGCCTGGAGCT
GCAGTGTCAGCCCGACTCCTCAACCCTGGEECCGTGGGETCAGGAGGTGERTCAGCA
GGTGGATCCGGAGGTEGCACCCAGGACTGC TCCTTCCARCACAGCCCCATCTCCT

20  CCGACTTCGCTGTCARRATCCGTGAGCTGTCTRAC TACC TGCTTCAAGATTACCE
AGTCACCGTGGECCTCCARCCTECACGACGACCAGC TCTGCEGEGECCTCTGEGEGE
CTGGTCCTGGCACAGCGCTGEATGGAGCGECTCAAGACTGTCGCTECGTCCARGA
TGCAAGGCTTGCTGGAGCGCGTGAACACGGAGATACACTTTGTC ACCARATGTGE
CTTTCAGCCCCCCCCCAGCTGTCTT SEQ TD NO:142;

25

GCCACCAACATCTCCCGCCTCCTGCAGGAGACCTCCGAGCAGC TGGTGGCGCTEA
AGCCCTGGATCACTCGCCAGAACTTC TCCCGGTGCCTGGAGC TGCAGTGTCAGCS
CGACTCCTCAACCCTGGGCEGTGGGTCAGGACETCGACTCAGCAGGTGGATCCGGA
30 GGTGGCACCCAGGACTGC TCCTTCCAARCACAGCCCCATCTCCTCCGACTTCGCTG
TCAAAATCCGTGAGCTGTCTCACTACCTGCTTCAAGATTACCCAGTCACCGTEGE
CTCCAACCTGCAGGACGAGGAGC TCTGCGGGGGCCTCTGGCCEGC TGETCCTGGCA
CAGCGCTGGATGGAGCGGCTCAAGACTAGTCGCTGGGTCCAAGATGCAAGGCTTGC
TGGAGCGCGTGAACACGGAGATACACTTTGTCACCAAATGTGCCTTTCAGCCCCC
35 CCCCAGCTGTCTTCGCTTCGTCCAG SEQ ID NO:143

H 8. A method of producing a f£1t3 receptor agonist
SEH polypeptide comprising: growing under suitable nutrient
conditions, a host cell transformed or transfected with

40 a replicable vector comprising said nucleic acid

molecule of claim 4, 5, 6 or 7 in a manner allowing
expression of said flt3 receptor agonist polypeptide and

recovering said flt3 receptor agonist polypeptide.

45 9. A composition comprising; a polypeptide of
claim 1, 2, or 3; and a pharmaceutically acceptable

carrier.
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10, A composition comprising;'a polypeptide of
claim 1, 2, or 3; a factor selected from the group
consisting of: a colony stimulating factor, a cytokine, a
lymphokine, an interleukin, and a hematopoietic growth

5 factor; and a pharmaceutically accepiable carrier.

11. The composition according to claim 10 wherein
said factor is selected from the group consisting of:
GM-CSF, G-CSF, c¢-mpl ligand, M-CSF, IL-1, IL-4, IL-2,

10 IL-3, IL-5, IL-6, IL-7, TL-8, T-9, IL-10, IL-11, IL-12,
IL-13, IL-15, LIF, £1lt3/£1k2 “ligand, human growth
hormone, B-cell growth factor, B-cell differentiation
factor, EPQ, and eosinophil differentiaticn factor: IL-3
variants, fusion proteins, G-CSF receptor agonists, c-

15 mpl receptor agonists, IL-3 receptor agonists, multi-

functional receptor agonists; and a pharmaceutically

TN acceptable carrier.

:f.f 12. A method of stimulating the production of
'i:f 20 hematopoietic cells in a patient, comprising the step
DR of; administering said polypeptide of claim 1, 2, or 3

to said patient.

syeeed 13. A method of stimulating the production of
S 25 hematopoietic cells in a patient comprising the step of;
.::k administering the composition of claim 9, 10 or 11 to

said patient.

14. 2 method for selective ex vivo expansion of
30 stem cells, comprising the steps of;
(a) separating hematopoietic cells from other
cells:; -
(b) culturing said separated hematopoietic cells
in a culture medium comprising; the polypeptide of
35 claim 1, 2, or 3; and '

{c) harvesting said cultured cells.
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15. & method for selective ex vivo expansion of
'hematopoietic cells, comprising the steps of;
(a) culturing said hematopoietic cells in a
5 culture medium, comprising; the compeosition of claim
9, 10 or 11; and
(b) harwvesting said cultured cells.

10 16. A method for selective ex vive expansion of
hematopoietic cells, comprising the steps of;
{a) separating hematopoietic cells from other
cells;
(b)Y culturing said separated hematopoietic cells
15 in a culture medium, comprising; the composition of
claim 9, 10 or 11; and

{c) harvesting said cultured cells.

20 17. & method for treatment of a patient having a
:3:3 hematopoietic disorder, comprising the steps of;
.;g" (a) removing hematopoieﬁic cells from said
patient;
saened (b) culturing said hematopoietic cells in a
L, 25 culture medium, comprising; a polypeptide of claim 1,
""; 2, or 3;

(¢) harvesting said cultured cells; and
(d) transplanting said cultured cells into said

patient.

30

18. A method for treatment of a patient having a
hemateopoietic disorder, comprising the steps of;
{a) removing hematopoietic cells from said
35 patient;
(b) separating said hematopoietic cells from

other cells;
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(c} culturing said separated hematopoietic cells
" in a culture medium, comprising; a polypeptide of
claim 1, 2, or 3;
(d) harvesting said cultured cells: and
5 (e) transplanting said cultured cells intc said

patient.

19. A method for treatment of a patient having a
hematopoietic disorder, comprising the steps of;
10 (2} removing hematopoietic cells from said
patient;
{(b) culturing said hematopoietic cells in a
growth medium, comprising; a polypeptide of claim 1,
2, or 3;
15 (c} harvesting said cultured cells; and

(d) transplanting said cultured cells into said

s o ratient.
:}.3 20 20. A method for treatment of a patient having a
] hematopoietic disorder, comprising the steps of;
sies (a) removing hematopoietic cells from said
o patient;

(b) separating hematopoietic cells from other
25 cells;
{c) culturing said separated hematopoietic cells
in a growth medium, comprising; the composition of
claim 9, 10 or 11;

{d) harvesting said cultured cells: and

30 (e) transplanting said cultured cells into said

patient.
21. A method of human gene therapy, comprising

the steps of;
35 (a) removing hematopoietic cells from a patient;
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(b) culturing said hematopoietic cells in a
growth medium, comprising; a polypeptide of <laim 1,
2, or 3;
(d) transducing said cultured cells with DNA;
5 (e) harvesting said transduced cells; and
{(f) transplanting said transduced cells into said
patient,

22. A method of human gene therapy, comprising
10 the steps of; '
(a) removing hematopoietic cells from a patient:
(b} separating said hematopoietic cells from
other cells;
(¢) culturing said separated hematopoietic cells
15 in a growth medium, comprising; a polypeptide of claim
1, 2, or 3;
(d} transducing said cultured cells with DNA;
(e} harvesting said transduced cells; and
(f) transplanting said transduced cells into said
20 patient.

23. A method of human gene therapy, comprising
the steps of; '
(a) removing hematopoietic cells from a patient;
25 (b) separating said hematopoietic cells from
other cells;
{c) culturing said separated hematopoietic cells

.
:t:a in a growth medium, comprising; the composition of
LI »
revasd claim 9, 10 or 11;
C 30 (d) transducing said cultured cells with DNA;

{e) harvesting said transduced cells; and
{f) transplanting said transduced cells into said

patient.

35
24. A method of human gene therapy, comprising

the steps of;
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{a} removing hematopoietic cells from a patient;

(b} separating said hematopoietic cells from
other cells;

(c) culturing said separated hematopoietic cells
in a growth medium, comprising; the composition of
claim 9, 10 or 11;:

(d} transducing said cultured cells with DNA;

(e} harvesting said transduced cells; and

(f) transplanting said transduced cells into said

patient.

25. A method for the production of dendritic cells

comprising the steps of;

a) separating hematopoietic progenitor cells

or CD34+ cells from other cells; and

b) culturing said hematopoietic progenitor
cells or ¢D34+ cells in a growth medium, comprising the

f1t-3 receptor agonists of claim 1, 2, or 3.

26. The method of claim 25, further comprising the
step of;
c} pulsing said culturing hematopoietic

progenitor cells or CD34+ cells with an antigen.

27. The method of claim 25, wherein said growth
medium, further comprises; one or more factor selected
from the group comsisting of; GM-CSF, IL-4, TNF-q, stem
cell factor (SCF), flt-3 ligand, IL-3, an IL-3 wvariant,
an IL-3 variant fusion protein, and a multi-functional

receptor agonist.

28. The method of claim 26, wherein said growth

medium, further comprises; one or more factor selected

from the group consisting of; GM-CSF, IL-4, TNF-¢, stem
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receptor agonist.

29. A method for treating a human having a tumor,
infection or auto-immune disease, comprising the step
of; administering the flt-3 receptor agonists of claim

1, 2, or 3, to said human.

30. The method of claim 29, further comprising:
administrating one or more factor selected from the
group consisting of; GM-CSF, IL-4, TNF-¢, stem cell
factor (SCF)}, flt-3 ligand, IL-3, an IL-3 variant, an
IL~-3 variant fusion protein, and a multi-functicnal
receptor agonist.

31. The method of claim 29, further comprising the

step of; administering an antigen to said patient.

32. The method of claim 30, further comprising the
step of; administering an antigen to said patient.

33. A method for treating a human having a tumor,
infection or auto-immune disease, comprising the step
of;

a) mobilizing dendritic cell progenitors or
mature dendritic cells by administering the flt-3

receptor agonists of c¢laim 1, 2, or 3, to said human:

b} removing said dendritic cell precursors
or mature dendritic cells by a blood draw or pheresis;

c) pulsing said dendritic cell precursors or

mature dendritic cells with an antigen; and

d) returning said antigen pulsed dendritic

cell precursors or mature dendritic cells to said human.
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34. The method of claim 33, further comprising;
administering in step a), one or more factor selected
from the group consisting of; GM-CSF, IL-4, TNF-¢, stem
cell factor (SCF), flt-3 ligand, IL-3, an IL-3 variant,
an TL-3 variant fusion protein, and a multi-functional

receptor agonist.

35. The method of c¢laim 33, further comprising the
step of; culturing said dendritic cell precursors or
mature dendritic cells from step b), in a growth medium,
comprising; the flt-3 receptor agonists of c¢laim 1, 2,
or 3.

36. The method of claim 34, further comprising the
step of; culturing said dendritic cell precursors or
mature dendritic cells from step b), in a growth medium,
comprising; the flt-3 receptor agonists of claim 1, 2,
or 3.

37. The method of claim 35, wherein szid growth
medium, further comprises one or more factor selected
from the group consisting of; GM-CSF, IL-4, TNF-¢, stem
cell factor {(SCF), £flt-3 ligand, IL-3, an IL-3 variant,
an IL-3 variant fusion protein, and a multi-functional

receptor agonist.

38. The method of claim 36, wherein said‘growth
medium, further comprises one or more factor selected
from the group consisting of; GM-CSF, IL-4, TNF-¢., Stem
cell factor (SCF), flt-3 ligand, IL-3, an IL-3 variant,
an IL-3 variant fusion protein, and a multi-functional

receptor agonist.
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39. A methed for treating a human having a tumor,
- infection or auto-immune disease, comprising the step
' ‘Of;
a} removing hematopoietic progenitor cells or

5 CD34+ cells from said human by a blood draw or pheresis:

b} culturing said hematopoietic progenitor
cells or CD34+ cells in a growth medium, comprising the
flt-3 receptor agonists of claim 1, 2, or 3 to produce

10 dendritic cell precursors or mature dendritic cells;

c) returning said dendritic cell precursors or

mature dendritic cells to said human.

15 40. A method for treating a human having a tumor,

infection or auto-immune disease, comprising the step

of;
; ca a) removing hematopoietic progenitor cells or
el 20  CD34+ cells from said patient by a blood draw or
.ﬂ:f pheresis;
eest b) culturing said hematopoietic progenitor
cells or CD34+ cells in a growth medium, comprising; the
el 25  f£lt-3 receptor agonists of claim 1, 2, or 3, to produce
:::: dendritic cell precurseors or mature dendritic cells;
PR c) pulsing said dendritic cell precursors or
{::. mature dendritic cells with an antigen; and
N 10

d) returning said antigen pulsed dendritic

cell precursors or mature dendritic cells to said human.
41. The method of claim 39, further comprising the

35 step of; separating said hematopoietic progenitor cells

or CD34+ cells from other cells prior to culturing.
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42. The method of claim 40, further comprising the

step of; separating said hematopoietic progenitor cells

Cor D34+ cells from other cells prior to culturing.

43 . The method of claim 39, wherein said growth
medium furtherléomprises; one or more factor selected
from the group consisting of: GM-CSF, IL-4, TNF-o, stem
cell factor (SCF), £1t-3 ligand, IL-3, an IL-3 variant,
an IL-3 variant fusion protein, and a multi-functional

receptor agonist.

44. The method of claim 40, wherein said growth
medium further comprises; one or more factor selected
from the group consisting of: GM-CSF, IL-4, TNF-q, stem
cell factor (SCF), £1t-3 ligand, IL-3, an IL-3 variant,
an IL-3 variant fusion protein, and a multi-functional

receptor agonist.

45, The method of claim 41, wherein said growth
medium further comprises; one or more factor selected
from the group consisting of: GM-CSF, IL-4, TNF-¢, stem
cell factor (SCF), £1t-3 ligand, IL-3, an IL-3 variant,
an IL-3 variant fusion protein, and a multi-functional

receptor agonist.

46. The method of claim 42, wherein said growth
medium further comprises; one or more factor selected
from the group consisting of: GM-CSF, IL-4, TNF-@, stem
cell factor (SCF), £lt-3 ligand, IL-3, an IL-3 variant,
an IL-3 variant fusion protein, and a multi-functional

receptor agonist.
DATED this 15 day of Macch 2001

G.D. SEARLE & CO.,

By its Patent Attorneys,

E. F. WELLINGTON & GQ.,
y:

‘QBLuce‘WellingEo )/f
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