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NOVEL flt3 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 HENTION

The present invention relates to human flt3 

receptor agonists. These flt3 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 flt3 ligand and/or have improved 

physical properties which may include increased 

solubility, stability and refold efficiency.

BACKGROUND OF THE liENTION

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 (Μ-CSF) stimulate the in vitro 

formation of neutrophilic granulocyte and macrophage 

colonies, respectively while GM-CSF and interleukin-З 

(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 Kinäse receptors are growth factor 

receptors that regulate the proliferation and 

differentiation of ة number of cell. Certain tyrosine 

kinase receptors function within the hematopoietic

5 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

10 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 factor which 

15 has the property of being able to regulate the growth 

and differentiation of hematopoietic progenitor and stem 

cells. Because of its ability to support the growth and 

proliferation of progenitor cells, flt3 receptor 

agonists have potential for therapeutic use in treating

20 hematopoietic disorders such as aploastic anemia and 

myelodysplastic syndromes. Additionally, flt3 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

25 treatments such as radiation and chemotherapy.

WO 94/28391 discloses the native flt3 ligand 

protein sequence and a cDNA sequence encoding the flt3 

ligand, methods of expressing flt3 ligand in a host cell 

30 transfected with the cDNA and methods of treating 

patients with a hematopoietic disorder using flt3 

ligand.

US Patent No. 5,554,512 is directed to human flt3

35 ligand as an isolated protein, DNA encoding the flt3 

ligand, host cells transfected with cDNAs encoding flt3 

د
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ligand and methods for treating patients with flt3 

ligand.

WO 94/26891 provides manalian flt3 ligands, 

including an isolate that has an insertion of 29 amino 

acids, and fragments there of.

Rearrangement of Protein Sequences

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 sequence 

transposition on protein folding, structure and 

function. The approach used in creating new sequences 

resembles that of naturally occurring pairs of proteins 

that are related r>y linear reorganization of their amino 

acid sequences (Cunningham, et al.. Proc. Natl. Acad. 

Sci. U.S.A. 76:3218-3222, 1979: Teather ة Erfle, J. 

Bacteriol. 172: 3837-3841, 1990; Schi^ing et al. , Eur. 

J. Biochem. 204: 13-19, 1992; Yamiuchi and Minamikawa, 

FEBS Lett. 260:127-130, 1991: MacGregor et al., FEBS 

Lett. 378:263-266, 1996). The first in vitro 

application of this type of rearrangement to proteins 

was described by Goldenberg and Creighton (لل. Mol. Biol. 

165:407-413, 1983). A new N-terminus is selected at an 

internal 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 amino 

acid that is.at or near the original C-terminus. At this 

point the new sequence is joined, either directly or 
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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 

seguence 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 حة 

Creighton, j· Mol ٠ Biol. 165:407-413, 1983; Li ة 

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; Kreitman et al., 

Cytokine 7:311-318, 1995), ß -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 sequence reorganization studies:

Enzymes

Τ4 lysozyme 7 لألآةلأك اه إة ., Biochemistry

32:12311-12318 (1993); zhang et

أ٦لحة4ة-٠هذ .f Nature struct. Biol . إة

(1995)

dihydrofolate

reductase

Buchwalder et al.. Biochemistry 

31:1621-1630 (1994); Protasova et 

لة٠ا  Prot٠ Eng. 5 ٦٠٠ل٠ذ٦٦ل~٠ذ٦٦ لألأللم١

ribonuclease Tl 1 اآذدل3 اه إة . , .ل د . Chem. Soc. 

116:5529-5533 (1994); Garrett et 

أة٠ا  Protein Science 5 ٦هت4-2لل  

(1996)

ч
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Bacillus p-glucans ج ١سحل اه إة ٠  , Proc. Natl. Acad. Sei.

U.S.A. 91:10417-10421 (1994)

aspartate 

transcarbamoylase

لآلآلآلا ة لآحةلأحة١لمىحااًت٠  Proc. Natl. Acad.

Sei. U.S.A. 90:11980-11984 (1993)

phosphoribosyl

anthranilate

Luger et اة., Science 243:206-210

(1989); Luger et al., Prot. Eng.

isomerase 3:249-258 (1990)

pepsin/pepsinogen Lin et al., Protein Science 4ΐ159-

166 (1995)

glyceraldehyde-3 - 

phosphate dehydro- 

genase

vignais et al., Protein Science

4:994-1000 (1995)

ornithine ذن لأ ٢ث٠لآلمأأ٠ ، Mol. Cell. Biol.

decarboxylase 13:2377-2383 (1993)

yeast 

phosphoglycerate 

dehydrogenase

Ritco-Vonsovici et al., Biochemistry

34:16543-16551 (1995)

Enzyme Inhibitor

basic pancreatic 

trypsin inhibitor

Goldenberg & Creighton, J. Mol.

Biol. 165:407-413 (1983)

Cytokines

interleukin-1β Horlick et al.. Protein Eng. 5:427-

431 (1992)

interleukin-4 Kreitman et al ٠, Cytokine 7:311-

318(1995)
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a-spectrin SH3

domain

viguera, et al. , j.

Mol. Biol. 247:670-681 (1995)

Transmembrane 
Protein

omp A Koebnik ة Krämer, j. Mol. Biol.

250:617-626 (1995)

Chimeric Protein
interleukin-4—

Pseudomonas 
exotoxin fusion 
molecule

Kreitman et al., Proc. Natli Acadi

Sei. U.S.A. 91:6889-6893 (1994).

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 

transcarbamoylase, 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, Τ4 lysozyme, ribonuclease Tl, 

Bacillus ß-glucanase, interleukin-lß, a-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 a-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.

ه
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Acad. Sci. U.S.A. 91:6889-6893, 1994; Kreitman et al·. 

Cancer Res. 55:3357-3363, 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 Ct-spectrin, 

choosing new termini at locations that corresponded to β 

-hairpin turns resulted in proteins with slightly less 

stability, but which were nevertheless able to fold.

The positions of the internal breakpoints 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 connecting the original N- and c-termini in 

these studies have ranged from 0 to 9 residues. In one 

case لم٦لألاآةع لأ ةلأحج٢ةف١٦ا  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 al٠(J. Mol. Biol. 247:670-681, 1995) 

compared joining the original N- and C- termini with 3- 

or 4-residue linkers; the З-residue linker was less 

thermodynamically, stable. Protasova et al. (Protein 

Eng. 7:1373-1377, 1994) used 3- or 5-residue linkers in 

7
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connecting the original N-termini 

dihydrofolate reductase; only the 

produced protein in good yield.

5

٠اً  Ε٠ coli

З-residue linker
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Summary of the Invention

The modified human flt3 receptor agonists of the

present invention can be represented by the Formula:

1 2
X-(L)a"X

wherein;

a is 0 or 1;1 :.
X is a peptide comprising an amino acid

sequence corresponding to the sequence of residues n+1 

through j;
ج ٠

X is a peptide comprising an amino acid

sequence corresponding to the sequence of residues 1

through n；

n is an integer ranging from 1 to J-l； and

L is a linker.

In the formula above the constituent amino acids

residues of human flt3 ligand are numbered sequentially 

1 through j from the amino to the carboxyl terminus. A 

pair of adz)acent amino acids within this protein may be 

numbered n and n+1 respectively where n is an integer 

ranging from 1 to 1—نى. The residue n+1 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 flt3 

receptor agonists of the following formula:

ThrGlnAspCysSerPheGlnHisSerProIleSerSerAspPheAlaValLysIleArg10 20
GluLeuSerAspTyrLeuLeuGlnAspTyrProValThrValAlaSerAsnLeuGlnAsp30 40
GluGluLeuCysGlyGlyLeuTrpArgLeuValLeuAlaGlnArgTrpMetGliiArgLeu50 60

٩
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LysThrValAlaGlySerLysMetGlnGlyLeuLeuGluArgValAsnThrGluIleHis
70 80

PheValThrLysCysAlaPheGlnProProProSerCysLeuArgPheValGlnThrAsn
90 100

IleSerArgLeuLeuGlnGluThrSerGluGlnLeuValAlaLeuLysProTrpIleThr
110 120

ArgGl^snPheSerArgCysLeuGluLeuGlnCysGlnProAspSerSerThrLeuPro
130 140

ProProTrpSerProArgProLeuGluAlaThrAlaProThrAlaProGlnProProLeu
150 160

LeuLeuLeuLeuLeuLeuProValGlyLeuLeuLeuLeuAlaAlaAlaTrpCysLeuHis
170 180

TrpGlnArgThrArgArgArgThrProArgProGlyGluGlnValProProValProSer
190 200

ProGlnAspLeuLeuLeuValGluHis SEQ ID N0:145
209

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

directly or through ة linker capable ◦f joining the 

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

termini at amino acids;

42-43 93-94
29-30 94-95
30-31 95-96
31-32 β6-6٩
32-33 97-98
34-35 98-99

88-89 99-100
لآ٦ 89-90 100-101

90-91 101-102
39-40 91-92 102-103
40- 41
41- 42

92-93 respectively; and

additionally said flt3 receptor agonist polypeptide can 

be immediately preceded by (methionine"!) , (alanine"!) or 

(methionine"2, alanine"1).

A preferred embodiment is human flt3 receptor 

agonist polypeptide, comprising a modified flt3 ligand 

amino acid sequence of the Formula:
づ٥
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ThrGlnAspCysSerPheGlnHisSerProIleSerSerAspPheAlaValLysIleArg
10 20

GluLeuSerAspTyrLeuLeuGlnAspTyrProValThrValAlaSerAsnLeuGlnAsp
30 40

GluGluLeuCysGlyGlyLeuTrpArgLeuValLeuAlaGlnArgTrpMetGluArgLeu
50 60

LysThrValAlaGlySerLysMetGlnGlyLeuLeuGluArgValAsnThrGluIleHis
70 80

PheValThrLysCysAlaPheGlnProProProSerCysLeuArgPheValGlnThrAsn
90 100

IleSerArgLeuLeuGlnGluThrSerGluGlnLeuValAlaLeuLysProTrpIleThr
110 120

ArgGlnAsnPheSerArgCysLeuGluLeuGlnCysGlnProAspSerSerThrLeu
130 SEQ ID N0:144

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

directly or through a linker capable ◦f joining the N-

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

termini at amino acids;

28-29 42-43 93-94
29-30 64-65 94-95
30-31 95-96

-لزح٠ملآذ ة-ةة٦ لأ-ةو٦
86لا87 97-98

34-35 87-88 98-99
ذتم6-٦٩ 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 i^ediately preceded by (methionine—i) , (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,

ft
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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 also have amino 

acid deletions at either/or both the N- and C- termini 

Qf 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 flt3 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) joining the N-terminus to the C-terminus is a 

polypeptide selected from the group consisting of:

GlyGlyGlySer SEQ ID N0:38;

GlyGlyGlySerGlyGlyGlySer SEQ ID N0:39; 

GlyGlyGlySerGlyGlyGlySerGlyGlyGlySer SEQ ID N0:40; 

SerGlyGlySerGlyGlySer SEQ ID N0:41;

GluPheGlyAsnMet SEQ ID N0:42;

GluPheGlyGlyAsnMet SEQ ID N0:43;

GluPheGlyGlyAsnGlyGlyAsnMet SEQ ID N0:44; 

GlyGlySerAspMetAlaGly SEQ ID N0:45;

SerGlyGlyAsnGly SEQ ID N0:46;

SerGlyGlyAsnGlySerGlyGlyAsnGly SEQ ID N0:47;

SerGlyGlyAsnGlySerGlyGlyAsnGlySerGlyGlyAsnGlySEQ 

ID N◦:48;

SerGlyGlySerGlySerGlyGlySerGly SEQ ID N0:49;

دو
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SerGlyGlySerGlySerGlyGlySerGlySerGlyGlySerGlySEQ

ID N0:50;

GlyGlyGlySerGlyGly SEQ ID N0:51;

GlyGlyGlySerGlyGlyGly SEQ ID N0:52;

GlyGlyGlySerGlyGlyGlySerGlyGly SEQ ID N0:53;

GlyGlyGlySerGlyGlyGlySerGlyGlyGlySerGly SEQ ID

N0:54;

GlyGlyGlySerGlyGlyGlySerGlyGlyGlySerGlyGlyGly SEQ

ID N0:55;

GlyGlyGlySerGlyGlyGlySerGlyGlyGlySerGlyGlyGlySerGly

GlyGlySerGly SEQ ID N0:56;

GlyGlyGlySerGlyGlyGlySerGlyGlyGlySerGlyGlyGlySerGly  

GlyGlySerGlyGlyGlySerGlyGlyGlySerGly SEQ ID N0:148; 

ProproProTrpSerProArgProLeuGlyAlaThrAlaProThrAlaGly 

GlnProProLeu SEQ ID N0:149;

ProProProTrpSerProArgProLeuGlyAlaThrAlaProThrSEQ

ID N0:150; and

ValGluThrValPheHisArgValSerGlnAspGlyLeuLeuThrSer

SEQ ID N0:151.

The present invention also encompasses recombinant 

human flt3 receptor agonists со-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,エレ2, IL-3, IL-5, IL-

6, IL-7, IL-8, IL-9, IL-10, IL-11, IL-12, IL-13, IL-15,

LIF, hian growth hormone, B —cell growth factor, B—cell 

differentiation factor, eosinophil differentiation 

factor and stem cell factor (SCF) also known as steel 

factor or c-kit ligand (herein coliectively referred to 

as " factors"). These со-administered mixtures may be 

characterized Oy having the usual activity or Doth of 

the peptides or the mixture may be further characterized 

by having a biological 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 alone. The co-administration may also 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 flt3 

ligand. In addition to the list above, IL"3 variants 

taught in w) 94/12639 and wo 94/12638 fusion protein 

taught in WO 95/21197, and wo 95/21254 G-CSF receptor 

agonists 

agonists 

agonists 

receptor

disclosed in wo

disclosed in wo

disclosed in wo
agonists taught

9 لآ٦جل/٩٦  Î اًآ-ح٢دج  rec٠Qr 

97/12978, IL-3 receptor 

97/12979 and multi-functional 

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 ١١G-CSF 

receptor agonists" refer to G-CSF receptor agonists 

disclosed in wo 97/12978. As used herein ١١c-mpl receptor 

agonists" refer to c-mpl receptor agonists disclosed in 

WO 97/12978. As used herein ١١IL-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 to 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.

٠4
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Brief Description of the Figures

Figure 1 schematically illustrates the sequence 

rearrangement of a protein. The N-terminus (N) and the 

c~terminus (C) of the native protein are joined through 

 iinker, or joined directly. The protein is opened at a لآ

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 opening of the protein at the 

breakpoint.

Figure 2 shows a schematic of Method 工, 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 a linker region and a new C-terminus created at 

amino acid 96 of the original sequence.

Figure 3 shows a schematic of Method 工Í, 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 a new C-terminus 

created at amino acid 96 of the original sequence.

Zvf
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Figure 4 shows a schematic of Method 工工工, for 

creating new proteins in which the original N-terminus 

and c-terminus of the native protein are joined with a

5 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)

10 joined to amino acid 1 through a linker region and a new 

C-terminus created at amino acid 96 of the original 

sequence.

Figure 5a and 5b shows the DNA sequence encoding

15 the 209 amino acid mature form of flt3 ligand from Lyman 

et al. (Олсоделе 11:1165-1172, 1995).

Figure 6 shows the DNA sequence encoding the 134 

amino acia soluble form of rlt3 ligand from Lyman et al.

20 {Oncogene 11:1165-1172, 1995).

Figure 7 shows the bioactivity of the flt3 receptor 

agonists ΡΜΟΝ32320 and ΡΜΟΝ32321 compared to recombinant 

native flt3 (Genzyme) in the 1ΤΖ-2 cell proliferation

25 assay. MT : mock transfection.
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Detailed Description of the Invention

Flt3 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, DDIz 

alkylating agents and anti-metabolites used in 

chemotherapy, antibiotics such as chloramphenicol, 

penicillin, gancyclovir, daunomycin and sulfa drugs, 

phenothiazones, tranquilizers 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 ة result ◦f 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 of the invention. 

Appropriate vectors which can transform host cells 

capable of expressing the flt3 receptor agonists include 

expression vectors comprising nucleotide sequences 

coding for the flt3 receptor agonists joined to 

transcriptional and translational regulatory sequences 

which are selected according to the host cells used. 

Vectors incorporating modified sequences as described
١٦
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above are included in the present invention and are 

useful in the production of the modified flt3 receptor 

agonist polypeptides. The vector employed in the method 

also contains selected regulatory sequences in operative 

association with the DNA coding sequences of the 

invention and capable ◦f directing the replication and 

expression thereof in selected host cells.

As another aspect of the present invention, there 

is provided a novel method for producing the novel 

family of human flt3 receptor agonists. The method of 

the present invention involves culturing suitable cells 

or cell line, which has been transformed with ة vector 

containing a DNA sequence coding for expression of the 

novel flt3 receptor agonist polypeptide. Suitable cells 

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.

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 

flt3 receptor agonists of the present invention in a 

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 invention is preferably in the form of a pyrogen- 

free, parenterally acceptable aqueous solution. The 

preparation of such a parenterally acceptable protein 

solution, having due regard to pH, isotonicity, 

stability and. the like, is within the skill of the art.

The dosage regimen involved in a method for 

treating the above-described conditions will be 

determined by the attending physician considering¥٦
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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 flt3 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. These include co- 

administration with other CSF or growth factors; co- 

administration with chemotherapeutic drugs and/or 

radiation; the use of glycosylated flt3 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 TPO or MGDF), Μ-CSF, erythropoietin (FLT3), IL·- 

1, IL-4, IL-2, IL-3, IL-5, IL-6, IL-7, IL-8, IL-9, IL- 

10, IL-11, IL-12, IL-13, IL-15, LIF, human growth 

hormone, Β-cell growth factor, Β-cell differentiation 

factor, eosinophil 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
И
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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 со-administered with the polypeptides of the present 

invention.

The flt3 receptor agonists of the present invention 

may be useful in the mobilization of hematopoietic 

progenitors and stem cells in peripheral blood. 

Peripheral blood derived progenitors have been shown to 

be effective in reconstituting parents in the setting 

of autologous marrow transplantation. Hematopoietic 

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 ◦f the 

procedure by decreasing the number of pheresis required. 

The flt3 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 flt3 receptor agonists of the present invention 

may also be useful in the ex vivo 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,
هة
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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 

hematopoietic progenitors will enhance hematopoietic 

recovery. Therefore, the in vitro expansion of stem 

cells 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 donors. An alternative to allogeneic 

bone marrow transplants is autologous bone marrow 

transplants. In autologous bone marrow transplants, some 

of the patient's own marrow is harvested prior to 

myeloablative 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 contamination with tumor 

cells. The limited number of multipotential 

hematopoietic 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
اد
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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, flt3 ligand, 

c-kit ligand, GM CSF, IL-1, 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 92/1861.5 relates to a process for maintaining and 

expanding bone marrow cells, in a culture medium
دو
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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 

mammaiian cells derived from peripheral blood.

WO 93/18648 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 94/11493 describes a stem cell population that are 

CD34+ and small in size, which are isolated using a 

counterflow elutriation 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 manipulation of target cells.

The long term culturing ◦f highly enriched CD34+ 

precursors of hematopoietic progenitor cells from human 

bone marrow in cultures containing IL-Ία , IL-3, IL-6 or
；3
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GM-CSF is discussed in Brandt et al (J٠ Clin, Invest. 

86:932-91,1990).

One aspect of the present invention provides ة 

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 

(c) harvesting the cultured stems cells, stem cells, as 

well as coiitted progenitor cells destined to become 

neutrophils, erythrocytes, platelets, etc., maybe 

distinguished from most other cells by the presence or 

absence of particular progenitor marker antigens, such 

as CD34, that are present on the surface ◦f 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 

understood 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 colu^s 

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 

heterogeneous, and may be divided into several 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 

express CD90(thy-l)٠ other surface antigens such as 

CD33, CD38, CD41, CD71, HLA-DR or c-kit can also be used 

to selectively isolate hematopdetic 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, flt3 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 С-Kit ligand (Brandt et a.1. , Blood 

83:1507-1514, 1994; McKenna et al.. Blood 86:3413-3420, 

1995), IL-3 (Brandt et al ٠, Blood 83:1507-1514, 1994; 

Sato et al., Blood 82:3600—3609, 1993), G-CSF (Sato et 

al.. Blood 82:3600-3609, 1993), GM-CSF (Sato et al., 

Blood 82:3600-3609, 1993), IL-1 (Muench et al.. Blood 

81:3463-34フ3, 1993), IL-6 (Sato et all, Blood 82:3600- 

3609, 1993), IL-11 (Lemoli et al., Exp. Hem. 21:1668- 

1672, 1993; Sato et al., Blood 82:3600-3609, 1993), flt3 

ligand (McKenna et al.. Blood 86:3413 3420, 1995) and/or 

combinations thereof (Brandt et al., Blood 83:1507 1514, 

1994; Haylock et al.. Blood 80:1405-1412, 1992, Koller 

et al.. Biotechnology 11:358-3^3, 1993; Lemoli et al٠, 

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
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al.. Blood 82:3600-3609, 1993; Smith et al ٠, Exp. Нет. 

21:870-877, 1993; steen et al., stem Cells 12:214-224, 

1994； Tsujino et al·, Exp. Нет. 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 CD34+ 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 vivo 

expansion that utilize novel flt3 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 conditioned by exposure to a stromal cell line such 

as HS-5 (WO 96/02662, Roecklein dnd Torok-Strob, Blood 

85:997-1105, 1995) that has been supplemented with a 

flt3 receptor agonist of the present invention.

It is also envisioned that uses of flt3 receptor 

agonists of 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 more blood.

Another 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 one needs 

to stimulate cell division 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 i^unodeficiencies (Kay 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 ة variety of methods, known 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 into primary cells, viral based vectors include;

1) replication deficient recombinant retrovirus (Boris- 

Lawrie and Temin, Gurr. 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, 1992) 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 (Cristiano 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
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delivery such as cationic liposomes (Farhood et al.. 

Annal. New York Acad. Sci. ٦١.6٦2 ٦-٦ ةووأ١ ،5  .

The present invention provides an improvement to 

the existing methods of expanding hematopoietic cells, 

into which new genetic material has been introduced, in 

that it provides methods utilizing flt3 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 precursors, to be used 

as adjuvants for immunization. Dendritic cells play a 

crucial role in the i^une 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 viVO and, thus, for initiation of primary i^une 

responses. They efficiently internalize, process and 

present soluble tumor-specific antigens (Ag). Dendritic 

cells have the unique capacity to cluster naïve T cells 

and to respond to Ag encounter by rapid up-regulation of 

the expression of major histocompatibility complex (мне) 

and co-stimulatory molecules, the production of 

cytokines and migration towards lymphatic organs. since 

dendritic cells are of central importance for 

sensitizing the host against a neoantigen for CD4- 

dependent i^une responses, they may also play a crucial 

role in the generation and regulation of tumor i^unity.

Dendritic cells originate from a bone marrow CD34+ 

precursor cordon 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. In 

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 ٠ This bipotential precursor is 

present in the bone marrow, cord blood and peripheral 

blood. Dendritic cells can be isolated by the cell 

specific marker, CD83, which is expressed on mature

5 dendritic cells, to delineate the maturation of cultured 

dendritic cells.

Dendritic cells based strategies provide a method 

for enhancing immune response against tumors and

10 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

15 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 wiil suffice as sources of tumor antigen, 

avoiding the necessity for molecular identification of

20 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

25 of tumor i^unity. It is foreseen that the immunotherapy 

can be in an in viVO setting, wherein the flt-3 receptor 

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

30 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

35 precursors or mature dendritic, by administering the 

flt-3 receptor agonists of the present invention alone 

or with other hematopoietic growth factors to the 

patient, removing the dendritic cell precursors or
ïï٩
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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 

fit—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 strategies 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-vivo cell expansion setting, granulocyte-macrophage 

colony-stimulating factor (GM-CSF) and tumor necrosis 

factor-а (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/flt-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,

Si et al. Experimental Hematology 23٦٠ϊ4ζ> ٦-٦ _4٦ϊ ٠ دنألأقأل  .

Also provide is a method of ex viVO expansion of

dendritic cell precursors or mature dendritic cells

using the 

invention

flt-3 receptor agonists of the present

to provide sufficient quantities of dendritic

cells for immunotherapy.

Determination of the Linker

The length of the amino acid sequence of the 

linker can be selected empirically or with guidance from 

structural information, or by using a combination of the 

two approaches .

When no structural information is available, a 

small series of linkers can be prepared for testing
؟>0
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using a design whose length is varied in order to span a 

range from 0 to 50 Ä and whose sequence is chosen in 

order to be consistent with surface exposure

(hydrophilicity, Hopp ة Woods, Mol٠ Immunol ٠ 20: 483 — 

489, 1983; Kyte & Doolittle, j. Mol. Bioh 157:105-132/ 

1982; solvent exposed surface area, Lee ة Richards, J٠ 
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 to 3.8 Ä per residue, this 

would mean the length to test would be between 0 to 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 

consideration 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 χ-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 length 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 using 2 

to 3.8À 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 sequence may be substituted for using a series 

of linkers, one example being the Gly-Gly-Gly-Ser 

cassette approach mentioned above； or optionally a 

combination of the original sequence and new sequence 

having the appropriate total length may be used.

Determination of the Amino and Carboxyl Termini of flt3 

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 common stretch of sequence, 

referred to as a breakpoint region, using the guidelines 

described below. A novel amino acid sequence is thus 

generated by selecting amino and carboxyl termini from 

within the same breakpoint region. In many cases the 

selection of the new termini wiil be such that the
이
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original position of the carboxyl terminus ijiediately 

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 

sequence.

It is a central tenet of molecular biology that the 

primary amino acid sequence of a protein dictates 

folding to the three-dimensional structure necessary for 

expression of its biological function. Methods are 

known to those skilled in the art to obtain and 

interpret three-dimensional structural information using 

χ-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 breakpoint 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; Kabsch & 

Sander, Biopolymers 22: 2577-2637, 1983; the degree of 

solvent 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). In some cases additional 

information is known about solvent exposure of residues; 

one example is a site ◦f post-translational attachment 

◦f 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 
¿3
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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., 

ج٠ا٠ًتلآل4ت3اتح ة  Kose Proteins: struct., Funct, ة 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 involved in periodic 

secondary structure (alpha and 3-10 helices, parallel 

and anti-parallel beta sheets) are regions that should 

be avoided. similarly, regions of amino 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 those 

regions that are known not to be required for biological 

activity, are the preferred sites for location of the 

extremes of the polypeptide chain. Continuous stretches 

of amino acid sequence that are preferred based on the 

above criteria are referred to as a breakpoint region.

34
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50 L15D
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TABLE 1

OLIGONUCLEOTIDES

CTGACCATGGCNACCCAGGACTGCTCCTTCCM SEQ ID N0:57;

ACTGAAGCTTAGGGCTGACACTGCAGCTCCAG SEQ ID N0:58;

ACTGAAGCTTACAGGGTTGAGGAGTCGGGCTG SEQ ID №:59;

GACTGCCATGGCNACYCAGGAYTGYTCYTTYCAACACAGCCCCATC 
SEQ ID №:60;

GACTGCCATGGCNACYCAGGAYTGYTCYTTYCAACACAGCCCCATC
SEQ ID №:61;

TGTCCAAACTCATCAATGTATC SEQ ID №:62;

CATGGCCATGGCCGACGAGGAGCTCTGCGGGGGCCTCT SEQ ID №:63;

GCTAGAAGCTTACTGCAGGTTGGAGGCCACGGTGAC SEQ ID №:64;

CATGGCCATGGCCTCCAAGATGCAAGGCTTGCTGGAGC SEQ ID №:65;

GCTAGMGCTTACCCAGCGACAGTCTTGAGCCGCTC SEQ ID №:66;

CATGGCCATGGCCCCCCCCAGCTGTCTTCGCTTCGT SEQ ID №:67;

GCTAGAAGCTTAGGGCTGAMGGCACATTTGGTGACA SEQ ID №:68;

CCCTGTCTGGCGGCAACGGCACCCAGGACTGCTCCTTCCMC
SEQ ID N0:69;

GCGGTMCGGCAGTGGAGGTAATGGCACCCAGGACTGCTCCTTCCAAC
SEQ ID №:70;

ACGGCAGTGGTGGCAATGGGAGCGGCGGAAATGGAACCCAGGACTGCTCCT
TCCAAC SEQ ID №:71;

GTGCCGTTGCCGCCAGACAGGGTTGAGGAGTCGGGCTG SEQ ID №:72;

ATTACCTCCACTGCCGTTACCGCCTGACAGGGTTGAGGAGTCGGGCTG
SEQ ID №:73;

GCTCCCATTGCCACCACTGCCGTTACCTCCAGACAGGGTTGAGGA
GTCGGGCTG SEQ ID №:74;

GATGAGGATCCGGTGGCAATGGGAGCGGCGGAAATGGAACCCAGG
ACTGCTCCTTCCACC SEQ ID №:75;

GATGACGGATCCGTTACCTCCAGACAGGGTTGAGGAGTCGGGCTG
SEQ ID N0:76;

GATGACGGATCCGGAGGTAATGGCACCCAGGACTGCTCCTTCCAAC
SEQ ID N0:77;
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339FOR2 GACTGCCATGGCCGACGAGGAGCTCTGCG SEQ ID N0:78;

339REV2 GACTCAAGCTTACTGCAGGTTGGAGGCC SEQ ID N0:79;

339-10FOR3 GACTCGGGATCCGGAGGTTCTGGCACCCAGGACTGCTCC SEQ ID N0:80;

339-15F0R2 GACTGGGATCCGGTGGCAGTGGGAGCGGCGGATCTGGAACC SEQ ID N0:81;

339REV3 GACTTGGGATCCACTACCTCCAGACAGGGTTGAGGAGTC SEQ ID N0:82;

FLN3 ACTGACGGATCCACCGCCCAGGGTTGAGGAGTCGGGCTG SEQ ID N0:83;

FLN7 ACTGACGGATCCACCTCCTGACCCACCGCCCAGGGTTGAGGAGTCGGGCTG 
SEQ ID N0:84;

FLNll ACTGACGGATCCACCTCCTGACCCACCTCCTGACCCACCGCCCAG 
GGTTGAGGAGTCGGGCTG SEQ ID N0:85;

C-term ACGTAAAGCTTACAGGGTTGAGGAGTCG SEQ ID N0:86;

FLC3 GTCAGTGGATCCGGAGGTACCCAGGACTGCTCCTTCCAAC SEQ ID N0:87;

FLC4 GTCAGTGGATCCGGAGGTGGCACCCAGGACTGCTCCTTCCAAC 
SEQ ID N0:88;

FLCl◦ GTCAGTGGATCCGGAGGTGGCTCAGGGGGAGGTAGTGGTACCCAG 
GACTGCTCCTTCCAAC SEQ ID N0:89;

Flt36 GTTGCCATGGCNTCNAAYCTGCARGAYGARGARCTGTGCGGGGGCCTCTGG 
CGGCTG SEQ ID N0:90;

Flt37 GTTGCCATGGCNMYCTGCARGAYGARGARCTGTGYGGGGGCCTCTGGCG 
GCTGGTC SEQ ID N0:91;

Flt38 GTTGCCATGGCNCTGCARGAYGARGARCTGTGYGGYGGCCTCTGGCGGCTG 
GTCCTG SEQ ID N0:92;

Flt39 GTTGCCATGGCNCARGAYGARGARCTGTGYGGYGGYCTCTGGCGGCTGGTC 
CTGGCA SEQ ID N0:93;

Flt40 GTTGCCATGGCNGAYGARGARCTGTGYGGYGGYCTCTGGCGGCTGGTCCTG 
GCACAG SEQ ID N0:94;

Flt41 GTTGCCATGGCNGARGARCTGTGYGGYGGYCTCTGGCGGCTGGTCCTGGCA 
CAGCGC SEQ ID N0:95;

Flt42 GTTGCCATGGCNGARCTGTGYGGYGGYCTGTGGCGYCTGGTCCTGGCACAG 
CGCTGG SEQ ID N0:96;

Flt43 GTTGCCATGGCNCTGTGYGGYGGYCTGTGGCGYCTGGTCCTGGCACAGCGC 
TGGATG SEQ ID N0:97;

36REV TATGCMGCTTAGGCCACGGTGACTGGGTA SEQ ID N0:98;

37REV TATGCAAGCTTAGGAGGCCACGGTGACTGG SEQ ID N0:99;
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3 8REV TATGCAAGCTTAGTTGGAGGCCACGGTGAC SEQ ID NO

39REV TATGCAAGCTTACAGGTTGGAGGCCACGGT SEQ ID NO

5 40REV TATGCTVAGCTTACTGCAGGTTGGAGGCCAC SEQ ID NO

41REV TATGCAAGCTTAGTCCTGCAGGTTGGAGGC SEQ ID NO

10
42REV TATGCAAGCTTACTCGTCCTGCAGGTTGGA SEQ ID NO

43REV TATGCAAGCTTACTCCTCGTCCTGCAGGTT SEQ ID NO

100;

101;

102;

103;

104;

105;

37
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TABLE 2

DNA secTuences

pMON30237.seq

GCCACCCAGGACTGCTCCTTCCAACACAGCCCCATCTCCTCCGACTTCGC 
TGTCA7٧٧٧TCCGTGAGCTGTCTGACTACCTGCTTCAAGATTACCCAGTCA 
CCGTGGCCTCCAACCTGCAGGACGAGGAGCTCTGCGGGGCGCTCTGGCGG 
CTGGTCCTGGCACAGCGCTGGATGGAGCGGCTCAAGACTGTCGCTGGGTC 
CMGATGCMGGCTTGCTGGAGCGCGTGMCACGGAGATACACTTTGTCA  
CCAMTGTGCCTTTCAGCCCCCCCCCAGCTGTCTTCGCTTCGTCCAGACC 
MCATCTCCCGCCTCCTGCAGGAGACCTCCGAGCAGCTGGTGGCGCTGAA 
GCCCTGGATCACTCGCCAGMCTTCTCCCGGTGCCTGGAGCTGCAGTGTC 
AGCCC SEQ ID N0:106;

pMON30238.seq

GCCACCCAGGACTGCTCCTTCCAACACAGCCCCATCTCCTCCGACTTCGC 
TGTCAAAATCCGTGAGCTCTCTGACTACCTGCTTCAAGATTACCCAGTCA 
CCGTGGCCTCCAACCTGCAGGACGAGGAGCTCTGCGGGGGCCTCTGGCGG 
CTGGTCCTGGCACAGCGCTGGATGGAGCGGCTCAAGACTGTCGCTGGGTC 
CAAGATGCAAGGCTTGCTGGAGCGCGTGAACACGGAGATACACTTTGTCA 
CCAAATGTGCCTTTCAGCCCCCCCCCAGCTGTCTTCGCTTCGTCCAGACC 
AACATCTCCCGCCTCCTGCAGGAGACCTCCGAGCAGCTGGTGGCGCTGAA 
GCCCTGGATCACTCGCCAGAACTTCTCCCGGTGCCTGGAGCTGCAGTGTC 
AGCCCGACTCCTCAACCCTG SEQ ID N0:107;

pM0N30239.seq

GCCACCCAGGACTGCTCCTTCCAACACAGCCCCATCTCCTCCGACTTCGC 
TGTCAAAATCCGTGAGCTGTOTGACTACCTGCTTCAAGATTACCCAGTCA 
CCGTGGCCTCCMCCTGCAGGACGAGGAGCTCTGCGGGGGCCTCTGGCGG 
CTGGTCCTGGCACAGCGCTGGATGGAGCGGCTCMGACTGTCGCTGGGTC 
CMGATGCAAGGCTTGCTGGAGCGCGTGAACACGGAGATACACTTTGTCA 
CCAAATGTGCCTTTCAGGAGACCTCCGAGCAGCTGGTGGCGCTGAAGCCC 
TGGATCACTCGCCAGAACTTCTCCCGGTGCCTGGAGCTGCAGTGTCAGCC 
CGACTCCTCAACCCTG SEQ ID N0:108;

pMON32329.seq

GGAACTCAGGATTGTTCTTTCCAACACAGCCCCATCTCCTCCGACTTCGC 
TGTCAAAATCCGTGAGCTGTCTGACTACCTGCTTCAAGATTACCCAGTCA 
CCGTGGCCTCCAACCTGCAGGACGAGGAGCTCTGCGGGGGCCTCTGGCGG 
CTGGTCCTGGCACAGCGCTGGATGGAGCGGCTCAAGACTGTCGCTGGGTC 
CAAGATGCAAGGCTTGCTGGAGCGCGTGAACACGGAGATACACTTTGTCA 
CCAMTGTGCCTTTCAGCCCCCCCCCAGCTGTCTTCGCTTCGTCCAGACC 
AACATCTCCCGCCTCCTGCAGGAGACCTCCGAGCAGCTGGTGGCGCTGAA 
GCCCTGGATCACTCGCCAGAACTTCTCCCGGTGCCTGGAGCTGCAGTGTC 
AGCCC SEQ ID N◦:109;

pMON32330٠seq
3표
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GGTACCCAGGATTGTTCTTTCCMCACAGCCCCATCTCCTCCGACTTCGC 
TGTCAAAATCCGTGAGCTGTCTGACTACCTGCTTCAAGATTACCCAGTCA 
CCGTGGCCTCCAACCTGCAGGACGAGGAGCTCTGCGGGGGCCTCTGGCGG 
CTGGTCCTGGCACAGCGCTGGATGGAGCGGCTCMGACTGTCGCTGGGTC 
CMGATGCAAGGCTTGCTGGAGCGCGTGAACACGGAGATACACTTTGTCA 
CCTVAATGTGCCTTTCAGCCCCCCCCCAGCTGTCTTCGCTTCGTCCAGACC 
AACATCTCCCGCCTCCTGCAGGAGACCTCCGAGCAGCTGGTGGCGCTGAA 
GCCCTGGATCACTCGCCAGAACTTCTCCCGGTGCCTGGAGCTGCAGTGTC 
AGCCCGACTCCTCAACCCTG SEQ ID N0:110;

pMON32341.seq

GCCACTCAGGACTGTTCTTTCCAACACAGCCCCATCTCCTCCGACTTCGC 
TGTCAAAATCCGTGAGCTGTCTGACTACCTGCTTCAAGATTACCCAGTCA 
CCGTGGCCTCCAACCTGCAGGACGAGGAGCTCTGCGGGGGCCTCTGGCGG 
CTGGTCCTGGCACAGCGCTGGATGGAGCGGCTCAAGACTGTCGCTGGGTC 
CAAGATGCAAGGCTTGCTGGAGCGCGTGAACACGGAGATACACTTTGTCA 
CCAAATGTGCCTTTCAGCCCCCCCCCAGCTGTCTTCGCTTCGTCCAGACC 
AACATCTCCCGCCTCCTGCAGGAGACCTCCGAGCAGCTGGTGGCGCTGAA 
GCCCTGGATCACTCGCCAGAACTTCTCCCGGTGCCTGGAGCTGCAGTGTC 
AGCCC SEQ ID N◦:111;

pMON32342.seq

GCCACTCAGGACTGCTCTTTTCAACACAGCCCCATCTCCTCCGACTTCGC 
TGTCAAAATCCGTGAGCTGTCTGACTACCTGCTTCMGATTACCCAGTCA  
CCGTGGCCTCCAACCTGCAGGACGAGGAGCTCTGCGGGGGCCTCTGGCGG 
CTGGTCCTGGCACAGCGCTGGATGGAGCGGCTCAAGACTGTCGCTGGGTC 
CMGATGCAAGGCTTGCTGGAGCGCGTGAACACGGAGATACACTTTGTCA 
CCTUVATGTGCCTTTCAGCCCCCCCCCAGCTGTCTTCGCTTCGTCCAGACC 
AACATCTCCCGCCTCCTGCAGGAGACCTCCGAGCAGCTGGTGGCGCTGM 
GCCCTGGATCACTCGCCAGMCTTCTCCCGGTGCCTGGAGCTGCAGTGTC 
AGCCCGACTCCTCAACCCTG SEQ ID N0:112;

pMON32320.seq

GCCGACGAGGAGCTCTGCGGGGGCCTCTGGCGGCTGGTCCTGGCACAGCG 
CTGGATGGAGCGGCTCAAGACTGTCGCTGGGTCCAAGATGCAAGGCTTGC 
TGGAGCGCGTGAACACGGAGATACACTTTGTCACCAAATGTGCCTTTCAG 
CCCCCCCCCAGCTGTCTTCGCTTCGTCCAGACCAACATCTCCCGCCTCCT 
GCAGGAGACCTCCGAGCAGCTGGTGGCGCTGAAGCCCTGGATCACTCGCC 
AGAACTTCTCCCGGTGCCTGGAGCTGCAGTGTCAGCCCGACTCCTCAACC 
CTGTCTGGAGGTAACGGATCCGGTGGCMTGGGAGCGGCGGAAATGGAAC 
CCAGGACTGCTCCTTCCAACACAGCCCCATCTCCTCCGACTTCGCTGTCA 
AAATCCGTGAGCTGTCTGACTACCTGCTTCAAGATTACCCAGTCACCGTG 
GCCTCCAACCTGCAG SEQ ID N0:113;

pMON32321.seq

GCCGACGAGGAGCTCTGCGGGGGCCTCTGGCGGCTGGTCCTGGCACAGCG
CTGGATGGAGCGGCTCAAGACTGTCGCTGGGTCCAAGATGCMGGCTTGC
TGGAGCGCGTGAACACGGAGATACACTTTGTCACCAAATGTGCCTTTCAG
CCCCCCCCCAGCTGTCTTCGCTTCGTCCAGACCAACATCTCCCGCCTCCT

ج٩
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GCAGGAGACCTCCGAGCAGCTGGTGGCGCTGAAGCCCTGGATCACTCGCC 
AGAACTTCTCCCGGTGCCTGGAGCTGCAGTGTCAGCCCGACTCCTCAACC 
CTGTCAGGCGGTAACGGCAGTGGAGGTAATGGCACCCAGGACTGCTCCTT 
CCAACACAGCCCCATCTCCTCCGACTTCGCTGTCTkT^MTCCGTGAGCTGT 
CTGACTACCTGCTTCAAGATTACCCAGTCACCGTGGCCTCCAACCTGCAG 
SEQ ID N0:114;

pMON32322.seq

GCCGACGAGGAGCTCTGCGGGGGCCTCTGGCGGCTGGTCCTGGCACAGCG 
CTGGATGGAGCGGCTCAAGACTGTCGCTGGGTCCAAGATGCAAGGCTTGC 
TGGAGCGCGTGAACACGGAGATACACTTTGTCACCAAATGTGCCTTTCAG 
CCCCCCCCCAGCTGTCTTCGCTTCGTCCAGACCAACATCTCCCGCCTCCT 
GCAGGAGACCTCCGAGCAGCTGGTGGCGCTGAAGCCCTGGATCACTCGCC 
AGAACTTCTCCCGGTGCCTGGAGCTGCAGTGTCAGCCCGACTCCTCAACC 
CTGTCTGGCGGCAACGGCACCCAGGACTGCTCCTTCCAACACAGCCCCAT 
CTCCTCCGACTTCGCTGTCA^^TCCGTGAGCTGTCTGACTACCTGCTTC 
AAGATTACCCAGTCACCGTGGCCTCCAACCTGCAG SEQ ID №:115;

pMON32323٠seq

GCCTCCAAGATGCAAGGCTTGCTGGAGCGCGTGAACACGGAGATACACTT 
TGTCACCAAATGTGCCTTTCAGCCCCCCCCCAGCTGTCTTCGCTTCGTCC 
AGACCAACATCTCCCGCCTCCTGCAGGAGACCTCCGAGCAGCTGGTGGCG 
CTGAAGCCCTGGATCACTCGCCAGAACTTCTCCCGGTGCCTGGAGCTGCA 
GTGTCAGCCCGACTCCTCAACCCTGTCTGGAGGTMCGGATCCGGTGGCA 
ATGGGAGCGGCGGAAATGGAACCCAGGACTGCTCCTTCCAACACÄGCCCC 
ATCTCCTCCGACTTCGCTGTCAAAATCCGTGAGCTGTCTGACTACCTGCT 
TCAAGATTACCCAGTCACCGTGGCCTCCAACCTGCAGGACGAGGAGCTCT 
GCGGGGGCCTCTGGCGGCTGGTCCTGGCACAGCGCTGGATGGAGCGGCTC 
AAGACTGTCGCTGGG SEQ ID N0:116;

pMON32324.seq

GCCTCCMGATGCAAGGCTTGCTGGAGCGCGTGAACACGGAGATACACTT 
TGTCACCTVVATGTGCCTTTCAGCCCCCCCCCAGCTGTCTTCGCTTCGTCC 
AGACCAACATCTCCCGCCTCCTGCAGGAGACCTCCGAGCAGCTGGTGGCG 
CTGAAGCCCTGGATCACTCGCCAGAACTTCTCCCGGTGCCTGGAGCTGCA 
GTGTCAGCCCGACTCCTCAACCCTGTCTGGAGGTAACGGATCCGGAGGTA 
ATGGCACCCAGGACTGCTCCTTCCMCACAGCCCCATCTCCTCCGACTTC 
GCTGTCAAAATCCGTGAGCTGTCTGACTACCTGCTTCAAGATTACCCAGT 
CACCGTGGCCTCCAACCTGCAGGACGAGGAGCTCTGCGGGGGCCTCTGGC 
GGCTGGTCCTGGCACAGCGCTGGATGGAGCGGCTCAAGACTGTCGCTGGG 
SEQ ID N0:117;

pMON32325.seq

GCCTCCAAGATGCAAGGCTTGCTGGAGCGCGTGAACACGGAGATACACTT 
TGTCACCTkAATGTGCCTTTCAGCCCCCCCCCAGCTGTCTTCGCTTCGTCC 
AGACCAACATCTCCCGCCTCCTGCAGGAGACCTCCGAGCAGCTGGTGGCG 
CTGAAGCCCTGGATCACTCGCCAGAACTTCTCCCGGTGCCTGGAGCTGCA 
GTGTCAGCCCGACTCCTCMCCCTGTCTGGCGGCAACGGCACGCAGGACT 
GCTCCTTCCMCACAGCCCCATCTCCTCCGACTTCGCTGTCAAAATCCGT 
GAGCTGTCTGACTACCTGCTTCMGATTACCCAGTCACCGTGGCCTCCAA

٩0
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CCTGCAGGACGAGGAGCTCTGCGGGGGCCTCTGGCGGCTGGTCCTGGCAC 
AGCGCTGGATGGAGCGGCTCAAGACTGTCGCTGGG SEQ ID N0:118;

5 pMON32326.seq

GCCCCCCCCAGCTGTCTTCGCTTCGTCCAGACCAACATCTCCCGCCTCCT
GCAGGAGACCTCCGAGCAGCTGGTGGCGCTGAAGCCCTGGATCACTCGCC
AGAACTTCTCCCGGTGCCTGGAGCTGCAGTGTCAGCCCGACTCCTCAACC

10 CTGTCTGGAGGTAACGGCAGTGGTGGCMTGGGAGCGGTGGAAATGGAAC
CCAGGACTGCTCCTTCCAACACAGCCCCÄTCTCCTCCGACTTCGCTGTCA
AAATCCGTGAGCTGTCTGACTACCTGCTTCAAGATTACCCAGTCACCGTG
GCCTCCMCCTGCAGGACGAGGAGCTCTGCGGGGGCCTCTGGCGGCTGGT
CCTGGCACAGCGCTGGATGGAGCGGCTCAAGACTGTCGCTGGGTCCAAGA

15 TGCAAGGCTTGCTGGAGCGCGTGAACACGGAGATACACTTTGTCACCAAA 
TGTGCCTTTCAGCCC SEQ ID N0:119;

pMON32327.seq
20

GCCCCCCCCAGCTGTCTTCGCTTCGTCCAGACCMCATCTCCCGCCTCCT
GCAGGAGACCTCCGAGCAGCTGGTGGCGCTGAAGCCCTGGATCACTCGCC
AGAACTTCTCCCGGTGCCTGGAGCTGCAGTGTCAGCCCGACTCCTCMCC
CTGTCAGGCGGTMCGGCAGTGGAGGTAATGGCACCCAGGACTGCTCCTT 

25 CCAACACAGCCCCATCTCCTCCGACTTCGCTGTCAAAATCCGTGAGCTGT
CTGACTACCTGCTTCAAGATTACCCAGTCACCGTGGCCTCCAACCTGCAG
GACGAGGAGCTCTGCGGGGGCCTCTGGCGGCTGGTCCTGGCACAGCGCTG
GATGGAGCGGCTCTVAGACTGTCGCTGGGTCCAAGATGCAAGGCTTGCTGG
AGCGCGTGAACACGGAGATACACTTTGTCACCTVAATGTGCCTTTCAGCCC 

30 SEQ ID N0:120;

pMON32328.seq

GCCCCCCCCAGCTGTCTTCGCTTCGTCCAGACCMCATCTCCCGCCTCCT 
35 GCAGGAGACCTCCGAGCAGCTGGTGGCGCTGAAGCCCTGGATCACTCGCC

AGMCTTCTCCCGGTGCCTGGAGCTGCAGTGTCAGCCCGACTCCTCAACC
CTGTCTGGCGGCAACGGCACGCAGGACTGCTCCTTCCAACACAGCCCCAT
CTCCTCCGACTTCGCTGTCAAAATCCGTGAGCTGTCTGACTACCTGCTTC
AAGATTACCCAGTCACCGTGGCCTCCMCCTGCAGGACGAGGAGCTCTGC 

40 GGGGGCCTCTGGCGGCTGGTCCTGGCACAGCGCTGGATGGAGCGGCTCAA
GACTGTCGCTGGGTCCAAGATGCMGGCTTGCTGGAGCGCGTGAACACGG
AGATACACTTTGTCACCAAATGTGCCTTTCAGCCC SEQ ID N0:121;

45 pMON32348٠seq

GCCGACGAGGAGCTCTGCGGGGGCCTCTGGCGGCTGGTCCTGGCACAGCG
CTGGATGGAGCGGCTCAAGACTGTCGCTGGGTCCAAGATGCAAGGCTTGC
TGGAGCGCGTGAACACGGAGATACACTTTGTCACCAMTGTGCCTTTCAG 

50 CCCCCCCCCAGCTGTCTTCGCTTCGTCCAGACCMCATCTCCCGCCTCCT
GCAGGAGACCTCCGAGCAGCTGGTGGCGCTGAAGCCCTGGATCACTCGCC
AGAACTTCTCCCGGTGCCTGGAGCTGCAGTGTCAGCCCGACTCCTCAACC
CTGTCTGGAGGTAGTGGATCCGGAGGTTCTGGCTVACCCAGGACTGCTCCT
TCCAACACAGCCCCATCTCCTCCGACTTCGCTGTCAAAATCCGTGAGCTG

55 TCTGACTACCTGCTTCAAGATTACCCAGTCACCGTGGCCTCCAACCTGCA
G SEQ ID N0:122;

ابع
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pMON32350.seq

GCCGACGAGGAGCTCTGCGGGGGCCTCTGGCGGCTGGTCCTGGCACAGCG 
CTGGATGGAGCGGCTCAAGACTGTCGCTGGGTCCAAGATGCAAGGCTTGC 
TGGAGCGCGTGAACACGGAGATACACTTTGTCACCAMTGTGCCTTTCAG
CCCCCCCCCAGCTGTCTTCGCTTCGTCCAGACCMCATCTCCCGCCTCCT
GCAGGAGACCTCCGAGCAGCTGGTGGCGCTGAAGCCCTGGATCACTCGCC
AGAACTTCTCCCGGTGCCTGGAGCTGCAGTGTCAGCCCGACTCCTCAACC 
CTGTCTGGAGGTAGTGGATCCGGTGGCAGTGGGAGCGGCGGATCTGGMC 
CCAGGACTGCTCCTTCCAACACAGCCCCATCTCCTCCGACTTCGCTGTCA 
AAATCCGTGAGCTGTCTGACTACCTGCTTCAAGATTACCCAGTCACCGTG 
GCCTCCAACCTGCAG SEQ ID N0:123;

FLTlseq

CCATGGCCACCCAGGACTGCTCCTTCCAACACAGCCCCATCTCCTCCGAC
TTCGCTGTCAAAATCCGTGAGCTGTCTGACTACCTGCTTCAAGATTACCC
AGTCACCGTGGCCTCCAACCTGCAGGACGAGGAGCTCTGCGGGGGCCTCT
GGCGGCTGGTCCTGGCACAGCGCTGGATGGAGCGGCTCAAGACTGTCGCT
GGGTCCAAGATGCAAGGCTTGCTGGAGCGCGTGAACACGGAGATACACTT
TGTCACCAAATGTGCCTTTCAGCCCCCCCCCAGCTGTCTTCGCTTCGTCC
AGACCAACATCTCCCGCCTCCTGCAGGAGACCTCCGAGCAGCTGGTGGCG
CTGAAGCCCTGGATCACTCGCCAGAACTTCTCCCGGTGCCTGGAGCTGCA 
GTGTCAGCCCGACTCCTCAACCCTGGGCGGTGGATCC SEQ ID N0:124;

FLTßC.seq

GGATCCGGAGGTACCCAGGACTGCTCCTTCCAACACAGCCCCATCTCCTC 
CGACTTCGCTGTCAATVATCCGTGAGCTGTCTGACTACCTGCTTCAAGATT 
ACCCAGTCACCGTGGCCTCCAACCTGCAGGACGAGGAGCTCTGCGGGGGC 
CTCTGGCGGCTGGTCCTGGCACAGCGCTGGATGGAGCGGCTCAAGACTGT 
CGCTGGGTCCAAGATGCAAGGCTTGCTGGAGCGCGTGAACACGGAGATAC 
ACTTTGTCACCAAATGTGCCTTTCAGCCCCCCCCCAGCTGTCTTCGCTTC 
GTCCAGACCAACATCTCCCGCCTCCTGCAGGAGACCTCCGAGCAGCTGGT 
GGCGCTGAAGCCCTGGATCACTCGCCAGMCTTCTCCCGGTGCCTGGAGC 
TGCAGTGTCAGCCCGACTCCTCAACCCTGTAAGCTT SEQ ID N0:125;

FLT7N٠seq

CCATGGCCACCCAGGACTGCTCCTTCCAACACAGCCCCATCTCCTCCGAC 
TTCGCTGTCAAAATCCGTGAGCTGTCTGACTACCTGCTTCAAGATTACCC 
AGTCACCGTGGCCTCCMCCTGCAGGACGAGGAGCTCTGCGGGGGCCTCT 
GGCGGCTGGTCCTGGCACAGCGCTGGATGGAGCGGCTCMGACTGTCGCT 
GGGTCCAAGATGCAAGGCTTGCTGGAGCGCGTGAACACGGAGATACACTT 
TGTCACCAAATGTGCCTTTCAGCCCCCCCCCAGCTGTCTTCGCTTCGTCC 
AGACCAACATCTCCCGCCTCCTGCAGGAGACCTCCGAGCAGCTGGTGGCG 
CTGAAGCCCTGGATCACTCGCCAGAACTTCTCCCGGTGCCTGGAGCTGCA 
GTGTCAGCCCGACTCCTCAACCCTGGGCGGTGGGTCAGGAGGTGGATCC 
SEQ ID N0:126;

FLT4C.seq

4ة
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GGATCCGGAGGTGGCACCCAGGACTGCTCCTTCCAACACAGCCCCATCTC
CTCCGACTTCGCTGTCAAAATCCGTGAGCTGTCTGACTACCTGCTTCAAG
ATTACCCAGTCACCGTGGCCTCCAACCTGCAGGACGAGGAGCTCTGCGGG
GGCCTCTGGCGGCTGGTCCTGGCACAGCGCTGGATGGAGCGGCTCT^AGAC
TGTCGCTGGGTCCAAGATGCAAGGCTTGCTGGAGCGCGTGAACACGGAGA
TACACTTTGTCACCAAATOTGCCTTTCAGCCCCCCCCCAGCTGTCTTCGC
TTCGTCCAGACCAACATCTCCCGCCTCCTGCAGGAGACCTCCGAGCAGCT
GGTGGCGCTGAAGCCCTGGATCACTCGCCAGAACTTCTCCCGGTGCCTGG
AGCTGCAGTGTCAGCCCGACTCCTCAACCCTGTAAGCTT SEQ ID 鵬:127;

FLTllN.seq

CCATGGCCACCCAGGACTGCTCCTTCCAACACAGCCCCATCTCCTCCGAC 
TTCGOTGTCAAAATCCGTGAGCTGTCTGACTACCTGCTTCAAGATTACCC 
AGTCACCGTGGCCTCCAACCTGCAGGACGAGGAGCTCTGCGGGGGCCTCT 
GGCGGCTGGTCCTGGCACAGCGCTGGATGGAGCGGCTCAAGACTGTCGCT 
GGGTCCAAGATGCAAGGCTTGCTGGAGCGCGTGAACACGGAGATACACTT 
TGTCACCAAATGTGCCTTTCAGCCCCCCCCCAGCTGTCTTCGCTTCGTCC 
AGACCMCATCTCCCGCCTCCTGCAGGAGACCTCCGAGCAGCTGGTGGCG 
CTGAAGCCCTGGATCACTCGCCAGAACTTCTCCCGGTGCCTGGAGCTGCA 
GTGTCAGCCCGACTCCTCAACCCTGGGCGGTGGGTCAGGAGGTGGGTCAG 
GAGGTGGATCC SEQ ID N0:128;

FLTlOC.seq

GGATCCGGAGGTGGCTCAGGGGGAGGTAGTGGTACCCAGGACTGCTCCTT 
CCAACACAGCCCCATCTCCTCCGACTTCGCTGTCAAAATCCGTGAGCTGT 
CTGACTACCTGCTTCAAGATTACCCAGTCACCGTGGCCTCCAACCTGCAG 
GACGAGGAGCTCTGCGGGGGCCTCTGGCGGCTGGTCCTGGCACAGCGCTG 
GATGGAGCGGCTCAAGACTGTCGCTGGGTCCAAGATGCMGGCTTGCTGG 
AGCGCGTGAACACGGAGATACACTTTGTCACCAAATGTGCCTTTCAGCCC 
CCCCCCAGCTGTCTTCGCTTCGTCCAGACCMCATCTCCCGCCTCCTGCA 
GGAGACCTCCGAGCAGCTGGTGGCGCTGAAGCCCTGGATCACTCGCCAGA 
ACTTCTCCCGGTGCCTGGAGCTGCAGTGTCAGCCCGACTCCTCMCCCTG 
TAAGCTT SEQ ID N0:129;

pMON32365.seq

GCCGACGAGGAGCTCTGCGGGGGCCTCTGGCGGCTGGTCCTGGCACAGCG
CTGGATGGAGCGGCTCAAGACTGTCGCTGGGTCCMGATGCAAGGCTTGC
TGGAGCGCGTGAACACGGAGATACACTTTGTCACCAAATGTGCCTTTCAG
CCCCCCCCCAGCTGTCTTCGCTTCGTCCAGACCAACATCTCCCGCCTCCT
GCAGGAGACCTCCGAGCAGCTGGTGGCGCTGAAGCCCTGGATCACTCGCC
AGAACTTCTCCCGGTGCCTGGAGCTGCAGTGTCAGCCCGACTCCTCAACC
CTGGGCGGTGGATCCGGAGGTACCCAGGACTGCTCCTTCCAACACAGCCC
CATCTCCTCCGACTTCGCTGTCAAAATCCGTGAGCTGTCTGACTACCTGC
TTCAAGATTACCCAGTCACCGTGGCCTCCAACCTGCAG SEQ ID N0:130;

pMON32366.seq

GCCGACGAGGAGCTCTGCGGGGGCCTCTGGCGGCTGGTCCTGGCACAGCG
CTGGATGGAGCGGCTCAAGACTGTCGCTGGGTCCAAGATGCAAGGCTTGC
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TGGAGCGCGTGAACACGGAGATACACTTTGTCACCT^ATGTGCCTTTCAG
CCCCCCCCCAGCTGTCTTCGCTTCGTCCAGACCAACATCTCCCGCCTCCT
GCAGGAGACCTCCGAGCAGCTGGTGGCGCTGAAGCCCTGGATCACTCGCC
AGMCTTCTCCCGGTGCCTGGAGCTGCAGTGTCAGCCCGACTCCTCMCC
CTGGGCGGTGGATCCGGAGGTGGCACCCAGGACTGCTCCTTCCMCACAG
CCCCATCTCCTCCGACTTCGCTGTCT٧AAATCCGTGAGCTGTCTGACTACC
TGCTTCAAGATTACCCAGTCACCGTGGCCTCCAACCTGCAG SEQ ID N0:131;

pMON32367.seq

GCCGACGAGGAGCTCTGCGGGGGCCTCTGGCGGCTGGTCCTGGCACAGCG
CTGGATGGAGCGGCTCAAGACTGTCGCTGGGTCCAAGATGCAAGGCTTGC
TGGAGCGCGTGAACACGGAGATACACTTTGTCACCAAATGTGCCTTTCAG
CCCCCCCCCAGCTGTCTTCGCTTCGTCCAGACCAACATCTCCCGCCTCCT
GCAGGAGACCTCCGAGCAGCTGGTGGCGCTGAAGCCCTGGATCACTCGCC
AGAACTTCTCCCGGTGCCTGGAGCTGCAGTGTCAGCCCGACTCCTCAACC
CTGGGCGGTGGGTCAGGAGGTGGATCCGGAGGTACCCAGGACTGCTCCTT
CCAACACAGCCCCATCTCCTCCGACTTCGCTGTCAAAATCCGTGAGCTGT
CTGACTACCTGCTTCAAGATTACCCAGTCACCGTGGCCTCCAACCTGCAG 
SEQ ID N0:132;

pMON32368.seq

GCCGACGAGGAGCTCTGCGGGGGCCTCTGGCGGCTGGTCCTGGCACAGCG 
CTGGATGGAGCGGCTCMGACTGTCGCTGGGTCCAAGATGCMGGCTTGC 
TGGAGCGCGTGAACACGGAGATACACTTTGTCACCAMTGTGCCTTTCAG 
CCCCCCCCCAGCTGTCTTCGCTTCGTCCAGACCAACATCTCCCGCCTCCT 
GCAGGAGACCTCCGAGCAGCTGGTGGCGCTGAAGCCCTGGATCACTCGCC 
AGAACTTCTCCCGGTGCCTGGAGCTGCAGTGTCAGCCCGACTCCTCAACC 
CTGGGCGGTGGATCCGGAGGTGGCTCAGGGGGAGGTAGTGGTACCCAGGA 
CTGCTCCTTCCAACACAGCCCCATCTCCTCCGACTTCGCTGTCAAAATCC 
GTGAGCTGTCTGACTACCTGCTTCMGATTACCCAGTCACCGTGGCCTCC 
AACCTCCAG SEQ ID N0:133;

pMON32369.seq

GCCGACGAGGAGCTCTGCGGGGGCCTCTGGCGGCTGGTCCTGGCACAGCG
CTGGATGGAGCGGCTCAAGACTGTCGCTGGGTCCAAGATGCAAGGCTTGC
TGGAGCGCGTGAACACGGAGATACACTTTGTCACCT٧AATGTGCCTTTCAG
CCCCCCCCCAGCTGTCTTCGCTTCGTCCAGACCAACATCTCCCGCCTCCT
GCAGGAGACCTCCGAGCAGCTGGTGGCGCTGAAGCCCTGGATCACTCGCC
AGMCTTCTCCCGGTGCCTGGAGCTGCAGTGTCAGCCCGACTCCTCMCC
CTGGGCGGTGGGTCAGGAGGTGGGTCAGGAGGTGGATCCGGAGGTGGCAC
CCAGGACTGCTCCTTCCAACA^GCCCCATCTCCTCCGACTTCGCTGTCA
AAATCCOTGAGCTGTCTGACTACCTGCTTCAAGATTACCCAGTCACCGTG 
GCCTCCAACCTGCAG SEQ ID N0:134;

pMON32370.seq

GCCGACGAGGAGCTCTGCGGGGGCCTCTGGCGGCTGGTCCTGGCACAGCG
CTGGATGGAGCGGCTCAAGACTGTCGCTGGGTCCAAGATGCAAGGCTTGC
TGGAGCGCGTGAACACGGAGATACACTTTGTCACCAAATGTGCCTTTCAG
CCCCCCCCCAGCTGCCTTCGCTTCGTCCAGACCAACATCTCCCGCCTCCT
GCAGGAGACCTCCGAGCAGCTGGTGGCGCTGAAGCCCTGGATCACTCGCC 
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AGAACTTCTCCCGGTGCCTGGAGCTGCAGTGTCAGCCCGACTCCTCAACC 
CTGGGCGGTGGGTCAGGAGGTGGGTCAGGAGGTGGATCCGGAGGTGGCTC 
AGGGGGAGGTAGTGGTACCCAGGACTGCTCCTTCCMCACAGCCCCATCT
CCTCCGACTTCGCTGTCTkTkMTCCGTGAGCTGTCTGACTACCTGCTTCAA

5 GATTACCCAGTCACCGTGGCCTCCAACCTGCAG SEQ ID N0:135;

pMON35712.seq

GCCGATTACCCAGTCACCGTGGCCTCCMCCTGCAGGACGAGGAGCTCTGCGGGG
10 GCCTCTGGCGGCTGGTCCTGGCACAGCGCTGGATGGAGCGGCTCMGACTGTCGC

TGGGTCCAAGATGCAAGGCTTGCTGGAGCGCGTGAACACGGAGATACACTTTGTC
ACCTVMTGTGCCTTTCAGCCCCCCCCCAGCTGTCTTCGCTTCGTCCAGACCAACA
TCTCCCGCCTCCTGCAGGAGACCTCCGAGCAGCTGGTGGCGCTGAAGCCCTGGAT
CACTCGCCAGAACTTCTCCCGGTGCCTGGAGCTGCAGTGTCAGCCCGACTCCTCA

15 ACCCTGGGCGGTGGGTCAGGAGGTGGGTCAGGAGGTGGATCCGGAGGTGGCACCC
AGGACTGCTCCTTCCAACACAGCCCCATCTCCTCCGACTTCGCTGTCAAAATCCG 
TGAGCTGTCTGACTACCTGCTTCAA SEQ ID N0:136;

pMON35713.seq
20

GCCGCCTCCAACCTGCAGGACGAGGAGCTCTGCGGGGGCCTCTGGCGGCTGGTCC
TGGCACAGCGCTGGATGGAGCGGCTCAAGACTGTCGCTGGGTCCAAGATGCAAGG
CTTGCTGGAGCGCGTGAACACGGAGATACACTTTGTCACCAMTGTGCCTTTCAG
CCCCCCCCCAGCTGTCTTCGCTTCGTCCAGACCAACATCTCCCGCCTCCTGCAGG

25 AGACCTCCGAGCAGCTGGTGGCGCTGAAGCCCTGGATCACTCGCCAGAACTTCTC
CCGGTGCCTGGAGCTGCAGTGTCAGCCCGACTCCTCAACCCTGGGCGGTGGGTCA
GGAGGTGGGTCAGGAGGTGGATGCGGAGGTGGCACCCAGGACTGCTCCTTCCAAC
ACAGCCCCATCTCCTCCGACTTCGCTGTCAAAATCCGTGAGCTGTCTGACTACCT 
GCTTCAAGATTACCCAGTCACCGTG SEQ ID N0:137;

3◦
pMON35714.seq

GCCGTCGCTGGGTCCAAGATGCAAGGCTTGCTGGAGCGCGTGMCACGGAGATAC
ACTTTGTCACCAAATGTGCCTTTCAGCCCCCCCCCAGCTGTCTTCGCTTCGTCCA

35 GACCAACATCTCCCGCCTCCTGCAGGAGACCTCCGAGCAGCTGGTGGCGCTGAAG
CCCTGGATCACTCGCCAGAACTTCTCCCGGTGCCTGGAGCTGCAGTGTCAGCCCG
ACTCCTCAACCCTGGGCGGTGGGTCAGGAGGTGGGTCAGGAGGTGGATCCGGAGG
TGGCACCCAGGACTGCTCCTTCCAACACAGCCCCATCTCCTCCGACTTCGCTGTC
AAA،ATCCGTGAGCTGTCTGACTACCTGCTTCAAGATTACCCAGTCACCGTGGCCT

40 CCAACCTGCAGGACGAGGAGCTCTGCGGGGGCCTCTGGCGGCTGGTCCTGGCACA
GCGCTGGATGGAGCGGCTCAAGACT SEQ ID №:138;

pMON35715.seq

45 GCCTCCAAGÄTGCAAGGCTTGCTGGAGCGCGTGAACACGGAGATACACTTTGTCA
CCAAATGTGCCTTTCAGCCCCCCCCCAGCTGTCTTCGCTTCGTCCAGACCAACAT
CTCCCGCCTCCTGCAGGAGACCTCCGAGCAGCTGGTGGCGCTGMGCCCTGGATC
ACTCGCCAGAACTTCTCCCGGTGCCTGGAGCTGCAGTGTCAGCCCGÄCTCCTCAA
CCCTGGGCGGTGGGTCAGGAGGTGGGTCAGGAGGTGGATCCGGAGGTGGCACCCA

50 GGACTGCTCCTTCCAACACAGCCCCATCTCCTCCGACTTCGCTGTCAAAATCCGT
GAGCTGTCTGACTACCTGCTTCAAGATTACCCAGTCACCGTGGCCTCCMCCTGC 
AGGACGAGGAGCTCTGCGGGGGCCTCTGGCGGCTGGTCCTGGCACAGCGCTGGAT 
GGAGCGGCTCAAGACTGTCGCTGGG SEQ ID N0:139;

55 pMON35716.seq

4ε
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GCCCCCCCCAGCTGTCTTCGCTTCGTCCAGACCAACATCTCCCGCCTCCTGCAGG
AGACCTCCGAGCAGCTGGTGGCGCTGAAGCCCTGGATCACTCGCCAGAACTTCTC
CCGGTGCCTGGAGCTGCAGTGTCAGCCCGACTCCTCAACCCTGGGCGGTGGGTCA 
GGAGGTGGGTCAGGAGGTGGATCCGGAGGTGGCACCCAGGACTGCTCCTTCCMC 

5 ACAGCCCCATCTCCTCCGACTTCGCTGTCAAAATCCGTGAGCTGTCTGACTACCT
GCTTCAAGATTACCCAGTCACCGTGGCCTCCAACCTGCAGGACGAGGAGCTCTGC 
GGGGGCCTCTGGCGGCTGGTCCTGGCACAGCGCTGGATGGAGCGGCTCAAGACTG 
TCGCTGGGTCCAAGATGCAAGGCTTGCTGGAGCGCGTGAACACGGAGATACACTT 
TGTCACCAAATGTGCCTTTCAGCCC SEQ ID N0:140;

10
pMON 35717.seq

GCCCGCTTCGTCCAGACCMCATCTCCCGCCTCCTGCAGGAGACCTCCGAGCAGC
TGGTGGCGCTGMGCCCTGGATCACTCGCCAGMCTTCTCCCGGTGCCTGGAGCT

15 GCAGTGTCAGCCCGACTCCTCAACCCTGGGCGGTGGGTCAGGAGGTGGGTCAGGA
GGTGGATCCGGAGGTGGCACCCAGGACTGCTCCTTCCAACACAGCCCCATCTCCT
CCGACTTCGCTGTCAAMTCCGTGAGCTGTCTGACTACCTGCTTCAAGATTACCC 
AGTCACCGTGGCCTCCAACCTGCAGGACGAGGAGCTCTGCGGGGGCCTCTGGCGG 
CTGGTCCTGGCACAGCGCTGGATGGAGCGGCTCAAGACTGTCGCTGGGTCCAAGA 

20 TGCAAGGCTTGCTGGAGCGCGTGAACACGGAGATACACTTTGTCACCAAATGTGC 
CTTTCAGCCCCCCCCCAGCTGTCTT SEQ ID N0:142;

pMON 35718.seg

25 GCCACCMCATCTCCCGCCTCCTGCAGGAGACCTCCGAGCAGCTGGTGGCGCTGA
AGCCCTGGATCACTCGCCAGMCTTCTCCCGGTGCCTGGAGCTGCAGTGTCAGCC
CGACTCCTCAACCCTGGGCGGTGGGTCAGGAGGTGGGTCAGGAGGTGGATCCGGA
GGTGGCACCCAGGACTGCTCCTTCCAACACAGCCCCATCTCCTCCGACTTCGCTG
TCAT٧AATCCGTGAGCTGTCTGACTACCTGCTTCAAGATTACCCAGTCACCGTGGC

30 CTCCAACCTGCAGGACGAGGAGCTCTGCGGGGGCCTCTGGCGGCTGGTCCTGGCA
CAGCGCTGGATGGAGCGGCTCAAGACTGTCGCTGGGTCCAAGATGCMGGCTTGC
TGGAGCGCGTGAACACGGAGATACACTTTGTCACCAAATGTGCCTTTCAGCCCCC
CCCCAGCTGTCTTCGCTTCGTCCAG SEQ ID N0:143;

ق/،
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TABLE 3

PROTEIN SEQUENCES

pMON30237.pep

AlaThrGlnAspCysSerPheGlnHisSerProIleSerSerAspPheAlaValLysIle 
ArgGluLeuSerAspTyrLeuLeuGlnAspTyrProValThrValAlaSerAsnLeuGln 
AspGluGluLeuCysGlyAlaLeuTrpArgLeuValLeuAlaGlnArgTrpMetGluArg 
LeuLysThrValAlaGlySerLysMetGlnGlyLeuLeuGluArgValAsnThrGluIle 
HisPheValThrLysCysAlaPheGlnProProProSerCysLeuArgPheValGlnThr 
AsnlleSerArgLeuLeuGlnGluThrSerGluGlnLeuValAlaLeuLysProTrpIle 
ThrArgGlnAsnPheSerArgCysLeuGluLeuGlnCysGlnPro SEQ ID N0:1;

pMON30238.pep

AlaThrGlnAspCysSerPheGlnHisSerProIleSerSerAspPheAlaValLysIle 
ArgGluLeuSerAspTyrLeuLe٦_iGlnAspTyrProValThr٦ZalAlaSerAsnLeiiGln 
AspGluGluLeuCysGlyGlyLeuTrpArgLeuValLeuAlaGlnArgTrpMetGluArg 
^euLysThrValAlaGlySerLysMetGlnGlyLeuLeuGluArgValAsnThrGluIle 
HisPheValThrLysCysAlaPheGlnProProProSerCysLeuArgPheValGlnThr 
AsnTleSerArgLeuLeuGlnGluThrSerGluGlnLeuValAlaLeuLysProTrpIle 
ThrArgGlnAsnPheSerArgCysLeuGluLeuGlnCysGlnProAspSerSerThrLeu 
SEQ ID N0:2;

pMON30239.pep

AlaThrGlnAspCysSerPheGlnHisSerProIleSerSerAspPhGAlaValLysIle 
ArgGluLeuSerAspTyrLeiiiLeiiGlnAspTyrProValThrValAlaSerAsnLeuGln 
AspGluGluLeuCysGlyGlyLeuTrpArgLeuValLeiiAlaGlnArgTrpMetGluArg 
LeuLysThrValAlaGlySerLysMetGlnGlyLeuLeuGluArgValAsnThrGluIle 
HisPheValThrLysCysAlaPheGlnGluThrSerGluGlnLeuValAlaLeuLysPro 
TrpIleThrArgGlnAsnPheSerArgCysLeuGluLeiiGlnCysGlnProAspSerSer 
ThrLeuSEQIDNO:3;

pMON32329.pep

GlyThrGlnAspCysSerPheGlnHisSerProIleSerSerAspPheAlaValLysIle 
ArgGluLeuSerAspTyrLeuLeuGlnAspTyrProValThrValAlaSerAsnLeuGln 
AspGluGluLeuCysGlyGlyLeuTrpArgLeuValLeuAlaGli^rgTrpMetGluArg 
LeuLysThrValAlaGlySerLysMetGlnGlyLeuLeuGluArgValAsnThrGluIle 
HisPheValThrLysCysAlaPheGlnProProProSerCysLeuArgPheValGlnThr 
AsnlleSerArgLeuLeuGlnGluThrSerGIuGlnLeuValAlaLeuLysProTrpIle 
ThrArgGlnAsnPheSerArgCysLeuGluLeuGlnCysGlnPro SEQ ID N0:4;

pMON32330٠pep

GlyThrGlnAspCysSerPheGlnHisSerProIleSerSerAspPheAlaValLysIle 
ArgGluLeuSerAspTyrLeuLeuGlnAspTyrProValThrValAlaSerAsnLeuGln 
AspGluGluLeuCysGlyGlyLeiiTrpArgLeuValljeuAlaGlnArgTrpMetGluArg 
LeuLysThrValAlaGlySerLysMetGlnGlyLeuLeuGluArgValAsnThrGluIle 
HisPheValThrLysCysAlaPheGlnProProProSerCysLeuArgPheValGlnThr

؟7
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AsnlleSerArgLeuLeuGlnGluThrSerGluGlnLeuValAlaLeuLysProTrpIle 
ThrArgGlnAsnPheSerArgCysLeuGluLeuGlnCysGlnProAspSerSerThrLeu 
SEQ ID N0:5;

ΡΜΟΝ32341.pep

AlaThrGlnAspCysSerPheGlnHisSerProIleSerSerAspPheAlaValLysIle 
ArgGluLeuSerAspTyrLeuLeuGlnAspTyrProValThrValAlaSerAsnLeuGln 
AspGluGluLeuCysGlyGlyLeuTrpArgLeuValLeuAlaGl^rgTrpMetGluArg 
LeuLysThrValAlaGlySerLysMetGlnGlyLeuLeuGluArgValAsnThrGluIle 
HisPheValThrLysCysAlaPheGlnProProProSerCysLeuArgPheValGlnThr 
AsnlleSerArgLeuLeuGlnGluThrSerGluGlnLeuValAlaLeuLysProTrpIle 
ThrArgGlinAsnPheSerArgCysLeiiGluLeuGlnCysGlnPro SEQ ID N0:6;

ΡΜΟΝ32342.pep

AlaThrGlnAspCysSerPheGlnHisSerProIleSerSerAspPheAlaValLysIle 
ArgGIuLeuSerAspTyrLeuLeuGlnAspTyrProValThrValAlaSerAsnLeuGln 
AspGluGluLeuCysGlyGlyLeuTrpArgLeuValLeuAlaGlnArgTrpMetGluArg 
LeuLysThrValAlaGlySerLysMetGlnGlyLeuLeuGluArgValAsnThrGluIle 
HisPheValThrLysCysAlaPheGlnProProProSerCysLeuArgPheValGlnThr 
AsnlleSerArgLeuLeuGlnGluThrSerGluGlnLeuValAlaLeuLysProTrpIle 
ThrArgGlnAsnPheSerArgCysLeuGluLeuGlnCysGlnProAspSerSerThrLeu 
SEQ ID N0:7;

pM0N32320.pep

AlaAspGluGluLeuCysGlyGlyLeuTrpArgLeuValLeLiAlaGlnArgTrpMetGlu 
ArgLeuLysThrValAlaGlySerLysMetGlnGlyLeuLeuGluArgValAsnThrGlu 
IleHisPheValThrLysCysAlaPheGlnProProProSerCysLeuArgPheValGln 
ThrAsnlleSerArgLeuLeuGlnGluThrSerGluGlnLeuValAlaLeuLysProTrp 
IleThrArgGlnAsnPheSerArgCysLeuGluLeuGlnCysGlnProAspSerSerThr 
LeuSerGlyGlyAsnGlySerGlyGlyAsnGlySerGlyGlyAsnGlyThrGlnAspCys 
SerPheGlnHisSerProIleSerSerAspPheAlaValLysIleArgGluLeuSerAsp 
TyrLeuLeuGlnAspTyrProValThrValAlaSerAsnLeuGln SEQ ID N0:8;

pMON32321.pep

AlaAspGluGluLeuCysGlyGlyLeiiTrpArgLeuValLeuAlaGlnArgTrpMetGlu 
ArgLeuLysThrValAlaGlySerLysMetGlnGlyLeuLeuGluArgValAsnThrGlu 
IleHisPheValThrLysCysAlaPheGlnProProProSerCysLeuArgPheValGln 
ThrAsnlleSerArgLeuLeuGlnGluThrSerGluGlnLeuValAlaLeuLysProTrp 
IleThrArgGlnAsnPheSerArgCysLeuGluLeuGlnCysGlnProAspSerSerThr 
LeuSerGlyGlyAsnGlySerGlyGlyAsnGlyThrGlnAspCysSerPheGlnHisSer 
ProIleSerSerAspPheAlaValLysIleArgGluLeuSerAspTyrLeuLeuGlnAsp 
TyrProValThrValAlaSerAsnLeuGln SEQ ID N0:9;

pMON32322.pep

AlaAspGluGluLeuCysGlyGlyLeuTrpArgLeuValLeuAlaGlnArgTrpMetGlu 
ArgLeuLysThrValAlaGlySerLysMetGlnGlyLeuLeuGluArgValAsnThrGlu 
IleHisPheValThrLysCysAlaPheGlnProProProSerCysLeuArgPheValGln 
ThrAsnlleSerArgLeuLeuGlnGluThrSerGluGlnLeuValAlaLeuLysProTrp

%٩
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IleThrArgGlnAsnPheSerArgCysLeuGluLieuGlnCysGlnProAspSerSerThr 
LeuSerGlyGlyAsnGlyThrGlnAspCysSerPheGlnHisSerProIleSerSerAsp 
PheAlaValLysIleArgGluLeuSerAspTyrLeuLeuGl ٦nAspTyrProValThrVal 
AlaSerAsnLeuGln SEQ ID N0:10;
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pMON32323٠pep

AlaSerLysMetGlnGlyLieuLeuGlOiArgValAsnThrGluIleHisPheValThrLys  
CysAlaPheGlnProProProSerCysLeuArgPheValGlnThrAsnlleSerArgLeu 
LeuGlnGluThrSerGluGlnLeuValAlaLeuLysProTrpIleThrArgGlnAsnPhe 
SerArgCysLeuGluLeuGlnCysGlnProAspSerSerThrLeuSerGlyGlyAsnGly 
SerGlyGlyAsnGlySerGlyGlyAsnGlyThrGlnAspCysSerPheGlnHisSerPro 
IleSerSerAspPheAlaValLysIleArgGluLeuSerAspTyrLeuLeuGli ٢iAspTyr 
ProValThrValAlaSerAsnLeuGlnAspGluGluLeuCysGlyGlyljeuTrpArgLeu 
ValLeuAlaGlnArgTrpMetGluArgLeuLysThrValAlaGly SEQ ID N0:11;

pMON32324.pep

AlaSerLysMetGlnGlyLeuLeuGluArgValAsnThrGluIleHisPheValThrLys 
CysAlaPheGlnProProProSerCysLeuArgPheValGlnThrAsnlleSerArgLeu 
LeuGlnGluThrSerGluGlnLeuValAlaLeuLysProTrpIleThrArgGlnAsnPhe 
SerArgCysLeuGluLeuGlnCysGlnProAspSerSerThrLeiiSerGlyGlyAsnGly 
SerGlyGlyAsnGlyThrGlnAspCysSerPheGlnHisSerProIleSerSerAspPhe 
AlaValLysIleArgGluLeuSerAspTyrLeuLeuGliriAspTyrProValThrValAla  
SerAsnLeuGlnAspGluGluLeuCysGlyGlyLeuTrpArgLeuValLeuAlaGlnArg 
TrpMetGluArgLeuLysThrValAlaGly SEQ ID N0:12;

pMON32325.pep

AlaSerLysMetGlnGlyLeuLeuGluArgValAsnThrGluIleHisPheValThrLys 
CysAlaPheGlnProProProSerCysLeuArgPheValGlnThrAsnlleSerArgLeu 
LeuGlnGluThrSerGluGlnLeuValAlaLeuLysProTrpIleThrArgGliriAsnPhe 
SerArgCysLeuGluLeuGlnCysGlnProAspSerSerThrLeuSerGlyGlyAsnGly 
ThrGlnAspCysSerPheGlnHisSerProIleSerSerAspPheAlaValLysIleArg 
С1иЬеи8егАзрТугЬеиЬеи01пА5рТугРго٧а1ТЬг٧а1А1аЗегАзпЬеиС1з٢1Азр 
GluGluLeuCysGlyGlyLeuTrpArgLeuValLeuAlaGlnArgTrpMetGluArgLeu 
LysThrValAlaGly SEQ ID N0:13;

pMON32326٠pep

AlaProProSerCysLeuArgPheValGlnThrAsnlleSerArgLeuLeuGlnGluThr 
SerGluGlnLeuValAlaLeuLysProTrpIleThrArgGlnAsnPheSerArgCysLeu 
GluLeuGlnCysGlnProAspSerSerThrLeuSerGlyGlyAsnGlySerGlyGlyAsn 
GlySerGlyGlyAsnGlyThrGliiAspCysSerPheGlnHisSerProIleSerSerAsp 
PheAlaValLysIleArgGluLeuSerAspTyrLeuLeuGl^spTyrProValThrVal 
AlaSerAsriLeuGlnAspCluGluLeuCysGlyGlyLeuTrpArgLeuValLeuAlaGln 
ArgTrpMetGluArgLeuLysThrValAlaGlySerLysMetGlnGlyLeuLeuGluArg 
ValAsnThrGluIleHisPheValThrLysCysAlaPheGlnPro SEQ ID N0:14;

pMON32327.pep

니٩
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AlaProProSerCysLeuArgPheValGlnThrAsnlleSerArgLeuLeuGlnGluThr 
SerGluGlnLeuValAlaLeuLysProTrpIleThrArgGlnAsnPheSerArgCysLeu 
GluLeuGlnCysGlnProAspSerSerThrLeuSerGlyGlyAsnGlySerGlyGlyAsn 
GlyThrGlnAspCysSerPheGlnHisSerProIleSerSerAspPheAlaValLysIle 
ArgGluLeuSerAspTyrLeuLeuGlnAspTyrProValThrValAlaSerAsnLeuGln 
AspGluGluLeuCysGlyGlyLeuTrpArgLeuValLeuAlaGlnArgTrpMetGluArg 
LeuLysThrValAlaGlySerLysMetGlnGlyLeuLeuGluArgValAsnThrGluIle 
HisPheValThrLysCysAlaPheGlnPro SEQ ID N0:15;

ΡΜΟΝ32328.pep

AlaProProSerCysLeuArgPheValGlnThrAsnlleSerArgLeuLeuGlnGluThr 
SerGluGlnLeuValAlaLeuLysProTrpIleThrArgGlnAsnPheSerArgCysLeu 
GluLeuGlnCysGlnProAspSerSerThrLeuSerGlyGlyAsnGlyThrGlnAspCys 
SerPheGlnHisSerProIleSerSerAspPheAlaValLysIleArgGluLeuSerAsp 
TyrLeuLeuGlnAspTyrProValThrValAlaSerAsnLeuGlnAspGluGluLeuCys 
GlyGlyLeuTrpArgLeuValLeuAlaGlnArgTrpMetGluArgLeuLysThrValAla 
GlySerLysMetGlnGlyLeuLeuGluArgValAsnThrGluIleHisPheValThrLys 
CysAlaPheGlnPro SEQ ID N0:16;

ΡΜΟΝ32348.pep

AlaAspGluGluLeuCysGlyGlyLeuTrpArgLeuValLeuAlaGlnArgTrpMetGlu 
ArgLeuLysThrValAlaGlySerLysMetGlnGlyLeuLeuGluArgValAsnThrGlu 
IleHisPheValThrLysCysAlaPheGlnProProProSerCysLeuArgPheValGln 
ThrAsnlleSerArgLeuLeuGlnGluThrSerGluGlnLeuValAlaLeuLysProTrp 
IleThrArgGlnAsnPheSerArgCysLeuGluLeuGlnCysGlnProAspSerSerThr 
LeuSerGlyGlySerGlySerGlyGlySerGlySerGlyGlySerGlyThrGlnAspCys 
SerPheGlnHisSerProIleSerSerAspPheAlaValLysIleArgGluLeuSerAsp 
TyrLeuLeuGlnAspTyrProValThrValAlaSerAsnLeuGln SEQ ID N0:17;

pMON32350.pep

AlaAspGluGliiLeuCysGlyGlyLeuTrpArgLeuValLeuAlaGlnArgTrpMetGlu 
ArgLeuLysThrValAlaGlySerLysMetGlnGlyLeuLeuGluArgValAsnThrGlu 
IleHisPheValThrLysCysAlaPheGlnProProProSerCysLeuArgPheValGln 
ThrAsnlleSerArgLeuLeuGlnGluThrSerGluGlnLeuValAlaLeuLysProTrp 
IleThrArgGlnAsnPheSerArgCysLeuGluLeuGlnCysGlnProAspSerSerThr 
LeuSerGlyGlySerGlySerGlyGlySerGlyThrGlnAspCysSerPheGlnHisSer 
ProIleSerSerAspPheAlaValLysIleArgGluLeuSerAspTyrLeuLeuGlnAsp 
TyrProValThrValAlaSerAsnLeuGln SEQ ID N0:18;

FLT3N.pep

MetAlaThrGlnAspCysSerPheGlnHisSerProIleSerSerAspPheAlaValLys 
IleArgGluLeuSerAspTyrLeuLeuGlnAspTyrProValThrValAlaSerAsnLeii 
GlnAspGluGluLeuCysGlyGlyLeuTrpArgLeuValLeuAlaGlnArgTrpMetGlii 
ArgLeuLysThrValAlaGlySerLysMetGlnGlyLeuLeuGluArgValAsnThrGlu 
IleHisPheValThrLysCysAlaPheGlnProProProSerCysLeuArgPheValGln 
ThrAsnlleSerArgLeuLeuGlnGluThrSerGluGlnLeuValAlaLeuLysProTrp 
IleThrArgGlnAsnPheSerArgCysLeuGluLeuGlnCysGlnProAspSerSerThr 
LeuGlyGl^GlySer SEQ ID N0:19；
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FLT3C.pep

GlySerGlyGlyThrGlnAspCysSerPheGlnHisSerProIleSerSerAspPheAla 
ValLysIleArgGluLeuSerAspTyrLeuLeuGlnAspTyrProValThrValAlaSer 
AsnLeuGlnAspGluGluLeuCysGlyGlyLeuTrpArgLeuValLeuAlaGlnArgTrp 
MetGluArgLeuLysThrValAlaGlySerLysMetGlnGlyLeuLeuGluArgValAsn 
ThrGluIleHisPheValThrLysCysAlaPheGlnProProProSerCysLeuArgPhe 
ValGlnThrAsnlleSerArgLeuLeuGlnGluThrSerGluGlnLeuValAlaLeuLys 
ProTrpIleThrArgGlnAsnPheSerArgCysLeuGluLeuGlnCysGlnProAspSer 
SerThrLeu SEQ ID N0:20;

FLT7N.pêp

MetAlaThrGlnAspCysSerPheGlnHisSerProIleSerSerAspPheAlaValLys 
IleArgGluLeuSerAspTyrLeuLeuGlnAspTyrProValThrValAlaSerAsnLeu 
GlnAspGluGluLeuCysGlyGlyLeuTrpArgLeuValLeuAlaGlnArgTrpMetGlu 
ArgLeuLysThrValAlaGlySerLysMetGlnGlyLeuLeuGluArgValAsnThrGlu 
IleHisPheValThrLysCysAlaPheGlnProProProSerCysLeuArgPheValGln 
ThrAsnlleSerArgLeuLeuGlnGluThrSerGluGlnLeuValAlaLeuLysProTrp 
XleThrArgGl^snPheSerArgCysLeuGluLeuGlnCysGlnProAspSerSerThr  
LeuGlyGlyGlySerGlyGlyGlySer SEQ ID N0:21;

FLT4C.pep

GlySerGlyGlyGlyThrGlnAspCysSerPheGlnHisSerProIleSerSerAspPhe 
AlaValLysIleArgGluLeuSerAspTyrLeuLeuGlnAspTyrProValThrValAla 
SerAsnLeuGlnAspGluGluLeuCysGlyGlyLeuTrpArgLeuValLeuAlaGlnArg 
TrpMetGluArgLeuLysThrValAlaGlySerLysMetGlnGlyLeuLeuGluArgVal 
AsnThrGluIleHisPheValThrLysCysAlaPheGlnProProProSerCysLeuArg 
PheValGlnThrAsnlleSerArgLeuLeuGlnGluThrSerGluGlnLeuValAlaLeu 
LysProTrpIleThrArgGlnLAsnPheSerArgCysLeuGluLeuGlnCysGlnProAsp 
SerSerThrLeu SEQ ID N0:22;

FLTllN.pep

MetAlaThrGlnAspCysSerPheGlnHisSerProIleSerSerAspPheAlaValLys 
IleArgGluLeuSerAspTyrLeuLeuGlnAspTyrProValThrValAlaSerAsnLeu 
GlnAspGluGluLeuCysGlyGlyLeuTrpArgLeuValLeuAlaGlnArgTrpMetGlu 
ArgLeuLysThrValAlaGlySerLysMetGlnGlyLeuLeuGluArgValAsnThrGlu 
IleHisPheValThrLysCysAlaPheGlnProProProSerCysLeuArgPheValGln 
ThrAsnlleSerArgLeuLeuGlnGluThrSerGluGlnLeuValAlaLeuLysProTrp 
IleThrArgGlnAsnPheSerArgCysLeuGluLeuGlnCysGlnProAspSerSerThr 
LeuGlyGlyGIySerGlyGlyGlySerGlyGlyGlySer SEQ ID N0:23;

FLTlOC.pep

GlySerGlyGlyGlySerGlyGlyGlySerGlyThrGlnAspCysSerPheGlnHisSer 
ProIleSerSerAspPheAlaValLysIleArgGluLeuSerAspTyrLeuLeuGlnAsp 
TyrProValThrValAlaSerAsnLeuGlnAspGluGluLeuCysGlyGlyLeuTrpArg 
LeuValLeuAlaGlnArgTrpMetGluArgLeuLysThrValAIaGlySerLysMetGln
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GlyLeuLeuGluArgValAsnThrGluIleHisPheValThrLysCysAlaPheGlnPro 
ProProSerCysLeuArgPheValGlnThrAsnlleSerArgLeuLeuGlnGluThrSer 
GluGlnLeuValAlaLeuLysProTrpIleThrArgGlnAsnPheSerArgCysLeuGlu 
LeuGlnCysGlnProAspSerSerThrLeu SEQ ID N0:24;

pMON32365٠pep

AlaAspGluGluLeuCysGlyGlyLeuTrpArgLeuValLeuAlaGlnArgTrpMetGlii 
ArgLeuLysThrValAlaGlySerLysMetGlnGlyLeuLeuGluArgValAsnThrGlu 
IleHisPheValThrLysCysAlaPheGlnProProProSerCysLeuArgPheValGln 
ThrAsnlleSerArgLeuLeuGlnGluThrSerGluGlnLeuValAlaLeuLysProTrp 
IleThrArgGlnAsnPheSerArgCysLeuGluLeuGlnCysGlnProAspSerSerThr 
LeuGlyGlyGlySerGlyGlyThrGlnAspCysSerPheGlnHisSerProIleSerSer 
AspPheAlaValLysIleArgGluLeuSerAspTyrLeuLeuGlnAspTyrProValThr 
ValAlaSerAsnLeuGln SEQ ID N0:25;

ΡΜΟΝ32366.pep

AlaAspGluGluLeuCysGlyGlyLeuTrpArgLeuValLeuAlaGlnArgTrpMetGlu 
ArgLeuLysThrValAlaGlySerLysMetGlnGlyLeuLeuGluArgValAsnThrGlu 
IleHisPheValThrLysCysAlaPheGlnProProProSerCysLeuArgPheValGln 
ThrAsnlleSerArgLeuLeuGlnGluThrSerGluGlnLeuValAlaLeuLysProTrp 
IleThrArgGlnAsnPheSerArgCysLeuGluLeuGlnCysGlnProAspSerSerThr 
LeuGlyGlyGlySerGlyGlyGlyThrGlnAspCysSerPheGlnHisSerProIleSer 
SerAspPheAlaValLysIleArgGluLeuSerAspTyrLeiiLeuGlnAspTyrProVal 
ThrValAlaSerAsnLeuGln SEQ ID N0:26;

pMON32367.pep

AlaAspGluGluLeuCysGlyGlyLeuTrpArgLeuValLeuAlaGl^rgTrpMetGlu 
ArgLeuLysThrValAlaGlySerLysMetGlnGlyLeuLeuGluArgValAsnThrGlu 
IleHisPheValThrLysCysAlaPheGlnProProProSerCysLeuArgPheValGln 
ThrAsnlleSerArgLeuLeuGlnGluThrSerGluGlnLeuValAlaLeiuiLysProTrp 
IleThrArgGlnAsnPheSerArgCysLeuGluLeuGlnCysGlnProAspSerSerThr 
LeuGlyGlyGlySerGlyGlyGlySerGlyGlyThrGlnAspCysSerPheGlnHisSer 
ProIleSerSerAspPheAlaValLysIleArgGluLeuSerAspTyrLeuLeuGlnAsp 
TyrProValThrValAlaSerAsnLeuGln SEQ ID N◦:27;

pMON32368٠pep

AlaAspGluGluLeuCysGlyGlyLeiiTrpArgLeuValLeuAlaGlnArgTrpMetGlu 
ArgLeuLysThrValAlaGlySerLysMetGlnGlyLeuLeuGluArgValAsnThrGlu 
IleHisPheValThrLysCysAlaPheGlnProProProSerCysLeuArgPheValGln 
ThrAsnlleSerArgLeuLeuGlnGluThrSerGluGlnLeuValAlaLeuLysProTrp 
IleThrArgGlnAsnPheSerArgCysLeuGluLeuGlnCysGlnProAspSerSerThr 
LeuGlyGlyGlySerGlyGlyGlySerGlyGlyGlySerGlyThrGlnAspCysSerPhe 
GlnHisSerProIleSerSerAspPheAlaValLysIleArgGluLeiiSerAspTyrLeu 
LeuGlnAspTyrProValThrValAlaSerAsnLeuGln SEQ ID N0:28;

pMON32369.pep

Я
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AlaAspGluGluLeuCysGlyGlyLeuTrpArgLeuValLeuAlaGlnArgTrpMetGlu
ArgLeuLysThrValAlaGlySerLysMetGlnGlyLeuLeuGluArgValAsnThrGlu
IleHisPheValThrLysCysAlaPheGlnProProProSerCysLeuArgPheValGln
ThrAsnlleSerArgLeuLeuGlnGluThrSerGluGlnLeuValAlaLeuLysProTrp

5 IleThrArgGlnAsnPheSerArgCysLeuGluLeuGlnCysGlnProAspSerSerThr
LeuGlyGlyGlySerGlyGlyGlySerGlyGlyGlySerGlyGlyGlyThrGlnAspCys 
SerPheGlnHisSerProIleSerSerAspPheAlaValLysIleArgGluLeuSerAsp
TyrLeuLeuGlnAspTyrProValThrValAlaSerAsnLeuGln SEQ ID N◦:29;

10
ΡΜΟΝ32370.pep

AlaAspGluGluLeuCysGlyGlyLeuTrpArgLeuValLeuAlaGlnArgTrpMetGlu
ArgLeuLysThrValAlaGlySerLysMetGlnGlyLeuLeuGluArgValAsnThrGlu

15 IleHisPheValThrLysCysAlaPheGlnProProProSerCysLeuArgPheValGln
ThrAsnlleSerArgLeuLeuGlnGluThrSerGluGlnLeuValAlaLeuLysProTrp 
IleThrArgGlnAsnPheSerArgCysLeuGluLeuGlnCysGlnProAspSerSerThr
LeuGlyGlyGlySerGlyGlyGlySerGlyGlyGlySerGlyGlyGlySerGlyGlyGly 
SerGlyThrGlnAspCysSerPheGlnHisSerProIleSerSerAspPheAlaValLys

20 IleArgGluLeuSerAspTyrLeuLeuGlnAspTyrProValThrValAlaSerAsnLeu 
Gin SEQ ID N0:3◦;

ΡΜΟΝ35712. pep

25 AlaAspTyrProVdlThrValAlaSerAsnLeuGlnAspGluGluLeuCysGlyGlyLeu 
TrpArgLeuValLeuAlaGlnArgTrpMetGluArgLeuLysThrValAlaGlySerLys 
MetGlnGlyLeuLeuGluArgValAsnThrGluIleHisPheValThrLysCysAlaPhe 
GlnProProProSerCysLeuArgPheValGlnThrAsnlleSerArgLeuLeuGlnGlu 
ThrSerGluGlnLeuValAlaLeuLysProTrpIleThrArgGlnAsriPheSerArgCys

30 LeuGluLeuGlnCysGlnProAspSerSerThrLeuGlyGlyGlySerGlyGlyGlySer
GlyGlyGlySerGlyGlyGlyThrGlnAspCysSerPheGlnHisSerProIleSerSer 
AspPheAlaValLysIleArgGluLeuSerAspTyrLeuLeuGln SEQ ID N0:31;

ΡΜΟΝ35713.pep
35

AlaAlaSerAsnLeuGlnAspGluGluLeuCysGlyGlyLeuTrpArgLeuValLeuAla
GlnArgTrpMetGluArgLeuLysThrValAlaGlySerLysMetGlnGlyLeuLeuGlu
ArgValAsnThrGliilleHisPheValThrLysCysAlaPheGlnProProProSerCys
LeuArgPheValGlnThrAsnlleSerArgLeuLeuGlnGluThrSerGluGlnLeuVal

40 AlaLeuLysProTrpIleThrArgGlnAsnPheSerArgCysLeuGluLeuGlnCysGln
ProAspSerSerThrLeuGlyGlyGlySerGlyGlyGlySerGlyGlyGlySerGlyGly 
GlyThrGlnAspCysSerPheGlnHisSerProIleSerSerAspPheAlaValLysIle 
ArgGluLeuSerAspTyrLeuLeuGlMspTyrProValThrVal SEQ ID N0:32;

45 pMON35714٠pep

AlaValAlaGlySerLysMetGlnGlyLeuLeuGluArgValAsnThrGluIleHisPhe
ValThrLysCysAlaPheGlnProProProSerCysLeuArgPheValGlnThrAsnlle
SerArgLeuLeuGlnGluThrSerGluGlnLeuValAlaLeuLysProTrpIleThrArg

50 GlnAsnPheSerArgCysLeuGluLeiiGlnCysGlnProAspSerSerThrLeuGlyGly
GlySerGlyGlyGlySerGlyGlyGlySerGlyGlyGlyThrGlnAspCysSerPheGln
HisSerProIleSerSerAspPheAlaValLysIleArgGluLeuSerAspTyrLeuLeu
GlnAspTyrProValThrValAlaSerAsnLeuGlnAspGluGluLeuCysGlyGlyLeu 
TrpArgLeuValLeuAlaGlnArgTrpMetGluArgLeuLysThr■SEQ ID N0:33;

ΡΜΟΝ35715.pep
55
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AlaSerLysMetGlnGlyLeuLeuGluArgValAsnThrGluIleHisPheValThrLys
CysAlaPheGlnProProProSerCysLeuArgPheValGlnThrAsnlleSerArgLeu
LeuGlnGluThrSerGluGlnLeuValAlaLeuLysProTrpIleThrArgGlnAsnPhe

5 SerArgCysLeuGluLeuGlnCysGlnProAspSerSerThrLeuGlyGlyGlySerGly
GlyGlySerGlyGlyGlySerGlyGlyGlyThrGlnAspCysSerPheGlnHisSerPro
IleSerSerAspPheAlaValLysIleArgGluLeuSerAspTyrLeuLeuGlnAspTyr
ProValThrValAlaSerAsnLeuGlnAspGluGluLeuCysGlyGlyLeuTrpArgLeu
ValLeuAlaGlnArgTrpMetGluArgLeuLysThrValAlaGly SEQ ID N0:34;

10
pMON35716.pep

AlaProProSerCysLeuArgPheValGlnThrAsnlleSerArgLeuLeuGlnGluThr
SerGluGlnLeuValAlaLeuLysProTrpIleThrArgGlnAsnPheSerArgCysLeu

15 GluLeuGlnCysGlnProAspSerSerThrLeuGlyGlyGlySerGlyGlyGlySerGly
GlyGlySerGlyGlyGlyThrGlnAspCysSerPheGlnHisSerProIleSerSerAsp
PheAlaValLysIleArgGluLeuSerAspTyrLeuLeuGlnAspTyrProValThrVal
AlaSerAsnLeuGlnAspGluGluLeuCysGlyGlyLeuTrpArgLeuValLeuAlaGln
ArgTrpMetGluArgLeuLysThrValAlaGlySerLysMetGlnGlyLeuLeuGluArg

20 ValAsnThrGluIleHisPheValThrLysCysAlaPheGlnPro SEQ ID N0:35;

pMON35717.pep

AlaArgPheValGlnThrAsnlleSerArgLeuLeuGlnGluThrSerGluGlnLeuVal
25 AlaLeuLysProTrpIleThrArgGlnAsnPhGSerArgCysLeuGluLeuGlnCysGln

ProAspSerSerThrLeuGlyGlyGlySerGlyGlyGlySerGlyGlyGlySerGlyGly
GlyThrGlnAspCysSerPheGlnHisSerProIleSerSerAspPheAlaValLysIle
ArgGluLeuSerAspTyrLeuLeuGlnAspTyrProValThrValAlaSerAsnLeuGln
AspGluGluLeuCysGlyGlyLeiiTrpArgLeiiValLeuAlaGlnArgTrpMetGluArg

30 LeuLysThrValAlaGlySerLysMetGlnGlyLeuLeuGluArgValAsnThrGluIle 
HisPheValThrLysCysAlaPheGlnProProProSerCysLeu SEQ ID N0:36;

pMON35718.pep

35 AlaThrAsnlleSerArgLeuLeuGlnGIuThrSerGluGlnLeuValAlaLeuLysPro
TrpIleThrArgGlnAsnPheSerArgCysLeuGluLeuGlnCysGlnProAspSerSer
ThrLeuGlyGlyGlySerGlyGlyGlySerGlyGlyGlySerGlyGlyGlyThrGlnAsp
CysSerPheGlnHisSerProIleSerSerAspPheAlaValLysIleArgGluLeuSer
AspTyrLeuLeuGlnAspTyrProValThrValAlaSerAsnLeuGlnAspGluGIuLeu

40 CysGlyGlyLeuTrpArgLeuValLeuAlaGlnArgTrpMetGluArgLeuLysThrVal
AlaGlySerLysMetGlnGlyLeuLeuGluArgValAsnThrGluIleHisPheValThr
LysCysAlaPheGlnProProProSerCysLeuArgPheValGln SEQ ID N0:37;

45

٠٢٧
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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 Τ4 DNA ligase were 

obtained from New England Biolabs (Beverly, MA) or 

Boehringer Mannheim (Indianapolis, IN).

Transformation of E. coli strains

E. coli strains, such as DH5a™ (Life Technologies, 

Gaithersburg, MD) and TGI (Amersham Corp., Arlington 

Heights, IL) are used for transformation of ligation 

reactions and are the source of plasmid DNA for 

transfecting mammalian cells. E. coli strains, such as 

ΜΟΝ105 and JMIOI, can be used for expressing the flt3 

receptor agonist of the present invention in the 

cytoplasm or periplasmic space.

ΜΟΝ105 ATCC#55204: F-, lamda-, IN(rrnD, rrE)l, rpoD+, 

rpoH358

DH5a™： F-, phi8OdlacZdeltaM15, delta (lacZYA-argF)U169, 

deoR, recAl, endAl, hsdR17(rk-,mk+), phoA, supE441amda-, 

thi-1, gyrA96, relAl

TGI: delta(lac-pro), supE, thi-1, hsdD5/Ff (traD36, 

ΡΓΟΑ+Β+, laclq, lacZdeltaM15)

DH5a™ Subcloning efficiency cells are purchased as 

competent cells and are ready for transformation using 

the manufacturer's protocol, while both E. coli strains 

TGI and ΜΟΝ105 are rendered competent to take up DNA 

using ة СаС12 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

كنى
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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 CaCl2 solution (50 ã СаС12, 10 mM 

Tris-cl, pH 7.4) and. are held at 4٥c for 3 0 minutes. 

The cells are again collected by centrifugation and 

resuspended in one-tenth culture volume of CaCl2 

solution. Ligated DNA is added to 0.2mL of these cells, 

and the samples are held at 4٠c for 1 hour. The samples 

are shifted to 42٥c for two minutes and ImL of LB is 

added prior to shaking the samples at 37٥c 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 

37٠c. Single colonies are picked, grown in LB 

supplemented with appropriate antibiotic for 6-16 hours 

at 37٥c with shaking. Colonies are picked and 

inoculated into LB plus appropriate antibiotic (100 

ид/mL ampicillin or 75 ид/mL spectinomycin) and are 

grown at 37°c while shaking. Before harvesting the

cultures, 1 ul of cells are analyzed by PCR for the 

presence of a flt3 receptor agonist gene. The PCR is 

carried out using a combination of primers that anneal 

to the flt3 receptor agonist gene 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 

◦f the expected size is observed.

Methods for creation of genes with new Ν-terminus/Ç- 

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

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 L٠ s. Mullins, et al J. Am. chem. Soc. 116, 

5529-5533 (1994). Multiple steps of polymerase chain 

reaction (PCR) amplifications are used to rearrange the 

DNA sequence encoding the primary amino acid sequence 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, 5O٠C 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 lx PCR buffer, 200 uM dGTP, 200 uM 

dATP, 200 uM dTTP, 200 uM dCTP, 2.5 units AmpliTaq DNA 

polymerase and 2 mM MgC!2. PCR reactions are performed

¿7
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in a Model 480 DNA thermal cycler (Perkin Elmer 

Corporation, Norwalk, ст) .

"Fragment start" and "Fragment stop”， which have 

complementary sequence in the linker region and the 

coding sequence for the two amino acids on both sides of 

the linker, are joined together in ة 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 7O°C for ten minutes and slow cooled to allow 

annealing through their shared 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 95٥c melting for two minutes; 25 cycles 

94٠c denaturation for one minute, 6O٠C annealing for one 

minute and /2٠c extension for one minute; plus one cycle 

72٠c 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 

approximately 0.5 ug of DNA； and lx PCR buffer, 200 uM 

dGTP, 200 uM dATP, 200 uM dTTP, 200 uM dCTP, 2.5 units 

AmpliTaq DNA polymerase and 2 mM MgCl2. 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 "Р-Ы
ةق٢
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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 "Ρ-bl stop") is used to 

create and amplify, from the original gene sequence, the 

DNA fragment ("Fragment stop") that contains the 

sequence encoding the new c-terminal portion of the new 

protein. The "new start" and "new stop" primers are 

designed to include appropriate restriction sites which 

allow cloning of the new gene into expression vectors. 

Typical PCR conditions are one cycle 95٠c melting for 

two minutes; 25 cycles 94٠c denaturation for one minute, 

5O٥C annealing for 45 seconds and 72°c extension for 45 

seconds. Deep Vent polymerase (New England Biolabs) is 

used to reduce the occurrence of overhangs in conditions 

reco^ended by the manufacturer. The "Р-Ы start" and 

I'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 1 ٦ل  reaction 

contained 150 pmole of each primer and one ug of 

template DNA; and lx Vent buffer (New England Biolabs), 

300 UM dGTP, 300 uM dATP, 30◦ 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, Norwalk, 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" is designed to create a Ncol 

restriction site , and "Fragment stop" is designed to 

create a Hindlll restriction site. Restriction digest 

reactions are purified using ة Magic DNA Clean-up System 

kit (Promega). Fragments start and stop are resolved on 

a 1% TAE gel, stained with ethidium bromide and isolated 



WO 98/18923 PCT/US97/18700

5

10

15

20

25

30

35

using ة Qiaex Gel Extraction kit (Qiagen) . These 

fragments are combined with and annealed to the ends of 

the - 3800 base pair Ncol/Hindlll vector fragment of 

ΡΜΟΝ3934 by heating at 5O٥C for ten minutes and allowed 

to slow cool. The three fragments are ligated together 

using Τ4 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 DH5a cells (Life 

Technologies, Gaithersburg, MD) . Plasmid DNA is 

purified and sequence confirmed as below.

Method 工工工٠ 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 ة 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 94٥c denaturation for 

one minute, 5O٥C annealing for one minute and 72°c 

extension for one minute; plus one cycle 72٠c extension 

for seven minutes . . A PerKin Elmer GeneAmp PCR Core 

Reagents kit (Perkin Elmer Corporation, Norwalk, CT) is 
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used. Ά 100 ul reaction contains 100 pinole of each 

primer and one ug of template DNA; and lx PCR buffer, 

200 UM dGTP/ 200 uM IP/ 200 uM dTTP, 200 uM dCTP, 2.5 

units AmpliTaq DNA polymerase and 2 mM MgCl2٠ 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 Qiagen 

QIAwell Plasmid isolation kits (Chatsworth, CA) or 

Qiagen Plasmid Midi kit. These kits follow the same 

general procedure for plasmid DNA isolation. 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 ТЕ. After 

screening for the colonies with the plasmid of interest, 

the E. coli cells are inoculated into 50-100 mLs of LB 

plus appropriate antibiotic for overnight growth at 37٠c 

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 dH20 and 

quantitated, by measuring the absorbance at 260/280 nm in 

a Bausch and Lomb Spectronic 601 uv spectrometer. DNA 
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samples are sequenced using ABI PRISM™ DyeDeoxy™ 

terminator sequencing 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 reco^ended amplification conditions. 

Samples are purified to remove excess dye terminators 

with Centri-Sep™ spin columns (Princeton Separations, 

Adelphia, NJ) and lyophilized. Fluorescent dye labeled 

sequencing reactions are resuspended in deionized 

formamide, and sequenced on denaturing 4.75% 

polyacrylamide-8Μ urea gels using an ABI Model 373Α 

automated DNA sequencer. Overlapping DNA sequence 

fragments are analyzed and assembled into master DNA 

contigs using Sequencher DNA analysis software (Gene 

Codes Corporation, Ann Arbor, MI).

Expression of flt3 receptor acronists in mammalian cells

Mammalian Cell Transfection/Production of Conditioned 

Media

The ΒΗΚ-21 cell line can be obtained from the ATCC 

(Rockville, MD). The cells are cultured in Dulbecco's 

modiHed 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 ΙΕ110 promoter found on the plasmid 

ΡΜΟΝ3359 (See Hippenmeyer et al., Bio/Technology, 

№.1037-1041, 1993). The VP16 protein drives expression

ئ و、
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of genes inserted behind the ΙΕ110 promoter. ΒΗΚ-21 

cells expressing the transactivating protein VP16 are 

designated BHK-VP16. The plasmid pMONlllS (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 (i) 

tissue culture dish at 3 X 105 cells per dish 24 hours 

prior to transfection. Cells are transfected for 16 

hours in 3 mL of ١١ΟΡΤΙΜΕΜΖ,™ (Gibco-BRL, Gaithersburg, 

MD) containing 10 ug of plasmid DNA containing the gene 

of interest, 3 ug hygromycin resistance plasmid, 

ΡΜΟΝ1118, and 80 ug of Gibco-BRL '，LIPOFECT^INE"™ per 

dish. The media is subsequently aspirated and replaced 

with 3 mL 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 n 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 grown 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 ΜΟΝ105 or JM101 harboring the 

plasmid of interest are grown at 37٠c in Μ9 plus 

casamino acids medium with shaking in a air incubator 

Model G25 from New Brunswick Scientific (Edison, New 

Jersey). Growth is monitored at OD600 until it reaches
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a value of 1, at which time nalidixic acid (10 

milligrams/mL) in 0.1 N NaOH is added to a final 

concentration of 50 pg/mL. The cultures are then, shaken 

at 37٥c 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 Sawas, 

C.M. (Microbiological Reviews 60;512-538, 1996).

Inclusion Bodv preparation. Extraction, Refolding,

20 Dialysis/ DEAE Chromatoc٢ra٠/ and Characterization of 

the flt3 receptor agonists which accumulate 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 8.0+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 inclusion 

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

ьч
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minute burst followed by 1 ة minute burst, and the final 

two 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, 8Μ urea and 5 mM dithiothreitol (OTT) and stirred 

at room temperature for approximately 45 minutes to 

allow for denaturation of the expressed protein.

The extraction solution is transferred to ة 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 ◦.1% trifluoroacetic 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 solution is titrated to between pH 5.0 and pH 

5.2 using 15% (v/v) acetic dcid (HOAc). This solution 

is stirred at 4٠c for 2 hours and. then centrifuged for 

20 minutes at 12,000 xgto 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 (ICO) of 3,500 daltons. The dialysis, is 

against 2 changes of 4 liters (a 50-fold excess) of 10É
ى
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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 Bio-Rad Bio-Scale DEAE2 column (7 X 52 n) is 

used for ion exchange chromatography. The column is 

equilibrated in ة buffer containing 10٠ Tris-HCl, pH 

8.0. The protein is eluted using ة O-to-500 ã sodium 

chloride (NaCl) gradient, in equilibration buffer, over 

45 column volumes. A flow rate of 1 mL· per minute is 

used throughout the run. Column 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% trifluoroacetic acid (TFA), is employed. 

This gradient is developed over 30 minutes at ة flow 

rate ◦f 1.5 mL per minute. Pooled fractions are then 

dialyzed against 2 changes of 4 liters (50-to-500-fold 

excess) ◦f 10 mM ammonium acetate (NH4Ac), pH 4.0 for a 

total of 18 hours. Dialysis is performed using a 

Spectra/Por 3 membrane with a ICO of 3,500 daltons. 

Finally, the sample is sterile filtered using а 0.22цт 

syringe filter (pStar LB syringe rilter, 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 ة 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).
هائ
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Protein Characterization:

The purified protein is analyzed by RP-HPLC, 

electrospray mass spectrometry, and SDS-PAGE. The 

protein quantitation 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 Assay

This assay reflects the ability of colony stimulating 

factors to stimulate normal bone marrow cells to produce 

different types of hematopoietic colonies in vi tro 

(Bradley et al., Aust. Exp Biol. Sci. 44:287 -300, 

1966), Pluznik et al., j. Cell Comp. Physio 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 lx PBS (#14040.059 Life Technologies/ 

Gaithersburg, MD.) solution in a 50 mL conical tube 

(#25339-50 Corning, Corning MD). Ficoll (Histopaque 

1077 Sigma Η-8889) 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 lx PBS and 

once with 1% BSA PBS (CellPro Co., Bothel, WA). 

Mononuclear cells are counted and CD34+ cells are 

selected using the Ceprate LC (CD34) Kit (CellPro Co., 

Bothel, WA) column. This fractionation is performed 

since all stem and progenitor cells within the bone 

marrow display CD34 surface antigen..

١٥٦
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Cultures are set up in triplicate with ة final volume of 

1.0 mL· in a 35 X 10 n petri dish (Nunc#174926)٠ 
Culture medium is purchased from Terry Fox Labs ٠ (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 resuspended using а Зсс syringe 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. Η2400). 

Cultures are incubated at 37°c, 5% CO2 in humidified 

air.

Hematopoietic 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 coÉination. 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 Hemo٢)oietic Growth Factor Assays

Bone marrow cells are traditionally used for in vitro 

assays of hematopoktic 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 bone 

marrow as a source of hematopoietic stem cells and 

progenitors (Broxmeyer et al., PNAS USA 89:4109-113,

لآئ
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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 ة bank of 

cryopreserved cells for this purpose.

Methods

Mononuclear cells (MNC) are isolated from cord blood 

within 24 hr. of collection, using a standard density 

gradient (1.077 д/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 SBA-, CD34+ 

fraction using coated flasks from Applied I^une 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 lml of 0.9% methylcellulose 

containing medium without additional growth factors 

(Methocult Η4230 from stem Cell Technologies, Vancouver, 

BC.) ٠ In some experiments. Methocult Η4330 containing 

erythropoietin (FLT3) was used instead of Methocult 

Η4230, 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 Cell Proliferation Assay

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 flt3 

receptor agonists.. MUTZ-2 cultures are maintained with 

recombinant native flt3 ligand (20-lOOng/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 10Ε6 cells/mL and incubated

5 at 37٥c and 5%CO2 to starve the cells of flt3 ligand.

The day of the assay, standards and flt3 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

10 standards are tested in triplicate. 50μ1 of assay media 

is loaded into all wells except row A. 75μ1 of the flt3 

receptor agonists or standards are added to row A and 

25μ1 taken from that row and serial dilutions (1:3) 

performed on the rest of the plate (rows B through G).

15 Row H remains as a media only control. The starved 

MUTZ-2 cells are washed two times in IMDM medium and 

resuspended in 50μ1 assay media. 50μ1 of cells are 

added to each well resulting in a final concentration of 

0.25 X 10E6cells/mL. Assay plates containing cells are

20 incubated at 37°c and 5%CO2 for 44hrs. Each well is 

then pulsed with lpCi/well of tritiated thymidine in a 

volume of 20μ1 for four hours. Plates are then 

harvested and counted.

25 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 flt3 receptor which 

the cell line does not have. These transfected cell

30 lines can be used to determine the activity of the 

ligand of which the receptor has been transfected.

EXAMPLE 1

35

Isolation.of cDNA encoding flt3 liaand

7٥
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Three flt3 ligand clones were amplified from human bone 

morrow poly Α+ 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 expression 

vector ΡΜΟΝ5723 generating ΡΜΟΝ30237 (NCOFLT + HIND160), 

ΡΜΟΝ30238 (NCOFLT + HIND165), and a deletion clone 

ΡΜΟΝ30239 (NCOFLT + HIND165). The deletion in ΡΜΟΝ30239 

is of amino acid residues 89 through 106 (the numbering 

of the residues is based on the sequence of native flt3 

ligand as shown in Figure 5a and 5b).

EXAMPLE 2

Sequence rearranged flt3 ligand were constructed using 

several 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 89/90 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 N0:46, 

SerGlyGlyAsnGlySerGlyGlyAsnGly SEQ ID N0:47, and 

SerGlyGlyAsnGlySerGlyGlyAsnGlySerGlyGlyAsnGly SEQ ID N0:48 

amino acid linkers (ΡΜΟΝ32326, ΡΜΟΝ32327 and ΡΜΟΝ32328 

respectively), six initial PCR products were generated. 

The following primer pairs were used, in the first step 

PCR reaction: 89 (ةFor/L5B； b) 89For/L10B; c) 

89For/L15B; d) 89Rev/L5A; e) 89Re٧/L10A; and f) 

8٠9Rev/L15A. The identical approach was . used to make 

ΡΜΟΝ32321 (39/40 breakpoint, primer pairs 39For/L10B and
،؟
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39Rev/L10A) and ΡΜΟΝ32325 (65/66 breakpoint, primer 

pairs 65For/L5B and 65Rev/L5A) precursors. Except as 

noted below, all subsequent PCR reactions utilized the 

components of the PCR Optimizer Kit (Invitrogen) and 

amplification conditions according to the manufacturers 

suggested protocol. Reactions were set up as follows: 

50 pmole of each primer, 10 ul of 5Χ Buffer B [300 mM 

Tris-HCl (pH 8.5) , 10 mM МдС12/ 75 mM (NH4)2SO4J , 5 u 

Taq polymerase, and 100 ng of heat denatured DNA (in 

this example ΡΜΟΝ30238) template were combined, and 
brought to 45 ul final volume with dH2O. Reactions were 

pre-incubated for 1-5 minute at 8O٥C, then 5 ul of 10 É 

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 94٥c, two minutes annealing 

at 65٥C, followed by a three minute extension at 72٠c. 

Twenty three aaditional cycles consisting of a one 

minute heat denaturation at 94٠c followed by a four 

minute annealing/extension at 72٠c were done, followed 

by a final 7 minute extension cycle at 72٥c. with the 

exception of ΡΜΟΝ32328, 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 工工 (Bio 101). 

Samples were resuspended in 10 ul dH2O. The 

amplification products for ΡΜΟΝ32328 were purified 

directly using a wizard PCR Clean UP kit (Promega.) , and 

DNA eluted in 50 ul dH٩O.

The method to construct the precursors of ΡΜΟΝ32322 

(39/40 breakpoint, primer pairs 39For/L5B 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 94°c, 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, 7O٥C for 2 minutes, and
7ة
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72°c for 2 minutes, followed by a single 72٥c extension 

cycle for seven minutes.

The second PCR step utilized the gel-purified precursors 

from the first PCR step as a combination of

5 primer/template as follows: 5 ul each of each precursor 

molecule (i.e. for ΡΜΟΝ32328 the PCR products from 

primer pairs 89For/L5B and 89Rev/L5A), 10 ul of 5Χ 
Buffer B, 5 u of Taq polymerase, and 24 ul dH2O٠ The 

reactions were heated for five minutes at 8O٥C, 5 ul of 

10 10 mM dNTP was added, and the reactions heat denatured

for 94°c for two minutes. DNA amplification conditions 

were as follows: 15 cycles of 94٥c for one minute, 69٠c 

for two minutes, followed then by a three minute 

extension at 72٠c. To allow for complete extension, the 

15 last cycle was followed by a single extension step at 

72٠c for seven minutes. The 80 deg incubation time was 

reduced to two minutes and the number of cycles was 

decreased to ten cycles for ΡΜΟΝ32325 (PCR products 

65For/L5B and 65Rev/L5A). PCR reaction products of the

20 appropriate size were gel purified on 1.2 ة % ТАЕ 

agarose gel using Geneclean II. For ΡΜΟΝ32322 (39For/L5B 

and 39Rev/L5A) the annealing temperature was reduced to 

68°c, and the extension time reduced to two minutes. In 

addition, the PCR product was purified using a wizard

25 PCR Clean Up kit (Promega) according to the suppliers 

suggested protocol. The second PCR step was modified 

for ΡΜΟΝ32326 (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 

30 buffer type (either 5Χ buffer B, D, or ل - PCR Optimizer 

Kit). Composition of buffers D and ل differ from buffer 

B only by pH or [MgCl2] . The [MgCl23 for buffer D is

3.5 mM, whereas the pH of buffer ل is 9.5. The protocol 

was modified by increasing the number of PCR cycles 20, 

35 and 15 ul aliquots were withdrawn at the end ◦f cycles

10, 15 and 20. Five .uls of each aliquot timepoint were 

analyzed for the presence of amplified material on a

٩3
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1.2% TBE agarose gel. The remainder of the buffer B, D, 

and ل PCR reaction mixtures were pooled, and subsequently 

purified using the wizard PCR Clean Up Kit protocol. 
The DNA was eluted in 50 ul dH20.

The purified samples from the second step PCR reaction 

were digested with Ncol/Hindlll using one of two 

standardized digestion conditions. For Geneclean 工Í 

purified samples, 10 ul of DNA were digested in a 20 ul 

reaction with 7.5 u each of Ncol/Hindlll for two hours 

at 37°c, and gel purified on a 1.1% TAE agarose gel 

again with Geneciean II. Ligation-ready samples were 

resuspended in 10 ul dH2O. For ΡΜΟΝ32322, 20 ul of 

sample was digested in a. 50 ul reaction volume with 20U 

each of Ncol and Hindlll for 3 hour at 37°c. 0.1

volume ЗМ NaOAc (pH 5.5) and 2.5 volume of EtOH were 

added, mixed, and stored at -2O٥C overnight. The DNA 

was recovered by pelleting for 20 minutes at 13,000 rpm 

4 ج ٥ c in a Sigma Mk 202 microfuge. The DNA pellet was 

rinsed with chilled 70% EtOH, lyophilized, and 

resuspended in 10 ul dH2O.

EXAMPLE 3

An alternate approach was used to construct ΡΜΟΝ32320

(39/40 breakpoint.

(65/66 breakpoint,

(65/66 breakpoint.

fifteen amino acid linker), ΡΜΟΝ32323

fifteen ΑΆ linker), and ΡΜΟΝ32324 

ten amino acid linker). New primers 

(L15C, L15D, L15E) were designed to incorporate BamHI

restriction site in the primer that was inframe to allow 

cloning into the BamHI site and maintain the proper 

reading frame. PCR reaction conditions for the nrst 

step were performed identically to that described for 

ΡΜΟΝ32322, except that the following set of primer pairs 

were used: 65For/L15D and 65Rev/L15E (ΡΜΟΝ32324);

39For/L15D and 39Rev/L15C (ΡΜΟΝ32320); and 65For/L15D 

and 65Rev/L15C (ΡΜΟΝ32323). The PCR reaction products

7٧
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were purified using a wizard PCR Clean Up kit as 

described, and eluted in 50 1لآ dH20. Samples were 

digested with either NcoI/BamHI (39For/L15D and 

65For/L15D) or BamHI/Hindlll (39Rev/L15C, 65Rev/L15C/ 

and 65Rev/L15E) . Restriction digests were performed as 

follows: 10 ul of purified PCR reaction products, 3 ul 

of 10Χ universal restriction buffer, 15 u of either Ncol 

or Hindlll, 15 u of BamHI, in a final reaction volume of 

30 ul. Reactions were incubated for 90 minutes at 37٠c, 

and the PCR products gel purified on 1.1 ة% ТАЕ agarose 

gel using Geneclean 工Í. Ligation-ready DNA was 

resuspended in 10 ul dH20.

Inserts were ligated to Ncol/ Hindlll digested ΡΜΟΝ3977 

(BHK maialian expression vector) that had been treated 

with shrimp alkaline phosphatase (SAP) either in a three 

way (ρΜΟΝ32320, ΡΜΟΝ32323, or ΡΜΟΝ32324) or a two way 

(ΡΜΟΝ32321, ΡΜΟΝ32322, ρΜΟΝ32325, ρΜΟΝ32326, pMON32327 

and ΡΜΟΝ32328) ligation reaction as follows: 2.5 ul of 

insert (2 ul of each primer pair amplicon for ΡΜΟΝ32320,

ΡΜΟΝ32323, and ΡΜΟΝ32324) 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 DH5a cells

(Gibco/BRL) following the manufacturers suggested

protocol. Twenty five ul and 200 ul aliquots were

plated out on LB plates containing 50 ид/mL ampicillin 

and incubated overnight. Isolated colonies were picked 

and DNA prepared from 50 mL· overnight cultures using

Qiagen DNA midiprep kits. DNA was quantitated by 

absorbance at Α260/Α28◦, and verified for correct insert 

size by agarose gel electrophoresis following digestion 

of 1 ug template with Ncol/Hindlll restriction 

endonucleases. Samples containing inserts of the 

predicted size were sequenced in both orientations using 

vector-specific primers using an automated fluorescent 

DNA sequencer model 373Α (Perkin Elmer ABI). Sequencing
٩5
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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 pinole primer, 1 ul DMSO, 9.5 ul 

Taq terminator dyedeoxy premix ( Perkin Elmer ΑΒ1) were 

combined, and subjected to 25 cycles ◦f sequencing 

amplification as follows: 30 seconds at 94٥c, 15 second 

annealing at 5O٠C, followed by a four minute extension 

cycle at 6O٥C. 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 approach used to construct ΡΜΟΝ32320, 

ΡΜΟΝ32323, and ΡΜΟΝ32324 was utilized to introduce the 

second linker type (SerGlyGlySerGly)X where X = 2 or 3, 

into two sequence rearranged flt3 receptor agonists 

containing the 39/40 breakpoint (ΡΜΟΝ32348 and 32350). 

The primer pairs were as follows: for ΡΜΟΝ32348 the 

combinations of 339For2/339Rev3 and 339Rev2/339~10For3 

and for ΡΜΟΝ3 23 50 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 ΡΜΟΝ32320, 50 

pmole of each primer pair, 1◦ ul of 5Χ Buffer B, 5 u of 

Taq polymerase and dH^O 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 7O°C, 

and a three minute extension at 72٥c. After the last 

cycle, a single 72 deg extension step of 7 minutes was 

done. The PCR amplification products of primer pairs 

339For2/339Rev3, 339Rev2/339"10For3, and 339Rev2/339- 

15For2 were purified using a wizard PCR clean Up kit
7ى
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(Promega) , and eluted in 50 ul dH2O٠ 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 Ncol and BamHI in a

5 20 ul reaction volume, and incubated for 90 minutes at

37٥c. The digestion products was purified using the 

Geneclean 工工 direct purification protocol, and ligation 

ready DNA resuspended in 10 ul dH2O٠ The restriction 

digests and subsequent purification for the 339Re٧2/339- 

10 10For3 and 339Rev2/339-15For2 amplification products 

were done identically as described for the

339For2/339Rev3 amplicon, except that 10 u of Hindlll 

was substituted for Ncol. standard ligations were done 

by adding to 50 ng NcoI/HindIII/SAP-treated, gel

15 purified ΡΜΟΝ3977, 0.5 ul 339For2/Rev3 amplicon, 1 ul

of either 339Rev2/339-10For3 (ΡΜΟΝ32348) or 339Rev2/339-

15For3 (ΡΜΟΝ32350) amplicons, 5U Τ4 DNA ligase, and 1 ul 

10 X ligase buffer in a 10 ul reaction volume for 60 

minutes at ambient temperature. Subsequent steps

20 leading to final DNA sequence confirmation were done as 

described above.

EXAMPLE 5

25 A third type of linker, with a variable (GlyGlyGlySer)X 

repeat motif, was incorporated into another set of 

sequence rearranged rlt3 receptor agonists from 

modularly constructed templates. These linker lengths

30 6 kA linker (GlyGlyGlySerGlyGly SEQ ID N0:51),

7 AA linker (GlyGlyGlySerGlyGlyGly SEQ ID N0:52),

10 AA linker (GlyGlyGlySerGlyGlyGlySerGlyGly SEQ ID 

N0:53),

13 AA linker (GlyGlyGlySerGlyGlyGlySerGlyGlyGlySerGly

35 SEQ ID N0:54),

77
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15 AA linker

(GlyGlyGlySerGlyGlyGlySerGlyGlyGlySerGlyGlyGly SEQ ID 

N0:55); and

21 AA linker

5 (GlyGlyGlySerGlyGlyGlySerGlyGlyGlySerGlyGlyGlySerGlyGly 

GlySerGly SEQ ID N◦:56) amino acid residues. These modular 

templates, each comprising a dimer of hflt3 ligand 

separated by a BamHI-contdining linker of unique length, 

were constructed as follows. six intermediate PLASMID

10 templates, FL3N, FL7N, FLllN, FL3C, FL4C, and FLIOC, 

were constructed by PCR using paired primers and 

ΡΜΟΝ30238 as template using cycling conditions similar 

to those employed for pMON32322٠ Per reaction, 50 pinole 

of each primer was added to 100 ng of heat-denatured

15 template and the reactions assembled as described for 

pMON32322٠ Cycle conditions were as follows: seven 

cycles of 94°c, one minute; two minutes at 65°c, and 2.5 

minutes at 72٥c； followed by ten cycles of one minute at 

94٠c, two minutes at 7O٥C, and 2.5 minutes at 72°c. A

20 single seven minute extension at 72°c completed the 

cycling reactions. The primer pairs used to construct 

each intermediate were; Ν-term/FLNß (FL3N); N-term/FLN7 

(FL7N); N-term/FLNll (FLllN); c term/FLC3 (FL3C); c- 

term/FLC4 (FL4C); and C-term/FLC10 (FL10C). The PCR

25 amplification products were purified with wizard PCR 

Clean Up kits (Promega) and eluted in 50 ul dH2O. 

Purified DNA for the first subset, FL3N, FL7N, and 

FLllN, were digested with NcoI/BamHI, gel purified as 

described previously, and ligated to NcoI/BainHI/Sap-

30 treated pSE420 vector DNA (Invitrogen). Intermediate 

templates of the second subset, FL3C, FL4C, and FL10C, 

were constructed in an identical manner except Hindlll 

was utilized instead of Ncol. Subsequent steps leading 

to final DNA sequence confirmation were done as

35 described above.

EXAMPLE 6
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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, FLllN-subset 1) or BamHI/Hindlll 

(FL3C, FL4C, FLlOC-subset 2) and gel purified using 

Geneclean 工工 as described previously. One intermediate 

amplicon from each subset were ligated to 

NcoI/Hindlll/SAP-treated ΡΜΟΝ3977 per reaction and 

transformed in DH5a cells as described previously using 

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 FLIOC)/ fifteen AA linker (FLllN and 

FL4C), and 21 AA linker (FLllN and FLlOC) . DNA was 

prepared 50 mL overnight cultures from single colonies 

from each of the six combination as described above, 

analyzed for correct insert size bv Ncol/Hindlll 

restriction analysis, and used as template.

Primer pairs 39For/39Rev (39/40 breakpoint); 65For/65Rev 

(65/66 breakpoint) and 89For/89Rev (89/90 breakpoint) 

were used to PCR amplify each templates as described for 

ΡΜΟΝ32322, except 75 pmole of each primer was used. 

Amplification conditions were modified as follows: six 

cycles of 94٥c for one minute, 2 minutes at 7O٠C, 2.5 

minutes at 72٠c； followed by nine cycles of 94٥c for 

one minute, and three minutes at 72°c. After the last 

cycle, a rinal extension of six minutes at 72٠c allowed 

ample time for full extension of products.

Samples were purified using ة wizard PCR clean Up kit as 

described, and double digested with Ncol/Hindlll.

These amplification products were puriried 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 ΡΜΟΝ3977 as single 

proteins (ρΜΟΝ32365, ΡΜΟΝ32366, ΡΜΟΝ32367, ΡΜΟΝ32368, 

ΡΜΟΝ32369 and 370ويه). Subsequent steps . leading to final 

DNA sequence confirmation were done as described above.
٦٩
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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 N0:55, the dimer 

intermediates Flt4C.seq and FltllN.seq 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/FL29Rev, FL35For/FL35Rev, FL63F٠r/FL63Rev, 

FL95For/FL95Rev, FL99For/FL99Rev، Amplification 

conditions were as follows: seven cycles of 94°c for 1', 

62٥C for 2', and 2.5' at 7O٥C; twelve cycles of 94°c for 

1', 68٥c for 2',and 7O°C for 2.5'; followed by a final 

cycle of 7' at 72°c. PCR products corresponding to the 

predicted insert size were digested to completion with 

Ncol and Hindlll, 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 dH2O٠ Inserts 

were cloned as single genes into the mammalian 

expression vector ΡΜΟΝ3977 (NcoI/Hindlll/SAP treated) 

and designated ΡΜΟΝ35712, ΡΜΟΝ35713, ΡΜΟΝ35714, 

pMON35715f ΡΜΟΝ35716, ρΜΟΝ35717, ΡΜΟΝ35718 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 

لأ4أ/2ج٦اة ٦لحم0 95/٦٢د3٩6ا لأ5/2لألأ٩ا  wo 95/2ΰ9٦Ί, لآ٩٢د

요٥
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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 herein are incorporated by reference in their entirety 

as if written herein.

Various other examples will be apparent to the 

person skilled in the art after reading the present

10 disclosure without departing from the spirit and scope 

of the invention. It is intended that all such other 

examples be included within the scope of the appended 

claims.

15
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SEQUENCE LISTING
(1) GENERAL INFORMATION

(i) APPLICANT: G.D. Searle Corporate Patent Department

(ii) TITLE OF THE INVENTION: Novel flt3 Receptor Agonists
(iii) NUMBER OF SEQUENCES: 151

(iv) CORRESPONDENCE ADDRESS:
(A) ADDRESSEE: G. D. Searle Corporate Patent Department
(B) STREET: P.O. Box 55110
(C) CITY: Chicago
(D) STATE: IL
E) COUNTRY: USA؛
(F) ZIP: 60680

(V) COMPUTER READABLE FORM:
(A) MEDIUM TYPE: Diskette
(B) COMPUTER: IBM Compatible
(C) OPERATING SYSTEM: ؟OS
(D) SOFTWARE: FastSEQ for Windows Version 2.0

(vi) CURRENT APPLICATION DATA:
(A) APPLICATION NUMBER:
(B) FILING DATE: 21-0CT-1997
(C) CLASSIFICATION:

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

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

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

(2) INFORMATION FOR SEQ ID N0:1:

⑴ SEQUENCE CHARACTERISTIC؟:
(A) LENGTH: 135 amino acids
(B) TYPE: amino acid;c؛ STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: None
(xi) SEQUENCE DESCRIPTION: SEQ ID N0:1:

Ala Thr Gin Asp Cys Ser Phe Gin His Ser Pro lie Ser Ser Asp Phe
1 ن 10 15

Ala Vai Lys lie Arg Glu Leu Ser Asp Tyr Leu Leu Gin Asp Tyr Pro
20 25 30

Vai Thr Vai Ala Ser Asn Leu Gin Asp Glu Glu Leu Cys Gly Ala Leu
35 40 45

Trp Arg Leu Vai Leu Ala Gin Arg Trp Met Glu Arg Leu Lys Thr Vai
50 55 60

Ala Gly Ser Lys Met Gin Gly Leu Leu Glu Arg Vai Asn Thr Glu lie
65 70 75 80
His Phe Vai Thr Lys Cys Ala Phe Gin Pro Pro Pro Ser Cys Leu Arg

85 90 95
Phe Vai Gin Thr Asn lie Ser Arg Leu Leu Gin Glu Thr Ser Glu Gin

100 105 110
Leu Vai Ala Leu Lys Pro Trp lie Thr Arg Gin Asn Phe Ser Arg Cys

115 120 125
Leu Glu Leu Gin Cys Gin Pro

ت?
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130 135

(2) INFORMATION FOR SEQ ID N0:2:

⑴ 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 N0:2:

Ala Thr Gin Asp Cys Ser Phe Gin His Ser Pro lie Ser Ser Asp Phe
1 ة 10 1

Ala Val Lys lie Arg Glu Leu Ser Asp Tyr Leu Leu Gin Asp Tyr Pro
20 25 30

Val Thr Val Ala Ser Asn Leu Gin Asp Glu Glu Leu Cys Gly Gly Leu
35 40 45

Trp Arg Leu Val Leu Ala Gin Arg Trp Met Glu Arg Leu Lys Thr Val
50 55 60

Ala Gly Ser Lys Met Gin Gly Leu Leu Glu Arg Val Asn Thr Glu lie
65 70 75 80
His Phe Val Thr Lys Cys Ala Phe Gin Pro Pro Pro Ser Cys Leu Arg

85 90 95
Phe Val Gin Thr Asn lie Ser Arg Leu Leu Gin Glu Thr Ser Glu Gin

100 105 110
Leu Val Ala Leu Lys Pro Trp lie Thr Arg Gin Asn Phe Ser Arg Cys

115 120 125
Leu Glu Leu Gin Cys Gin Pro Asp Ser Ser Thr Leu

130 135 140
(2) INFORMATION FOR SEQ ID N0:3:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 22؛ amino acids
(B) TYPE： amino acid;ci STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: None

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 3 :
Ala Thr Gin Asp Cys Ser Phe Gin His Ser Pro lie Ser Ser Asp Phe
1 ن 10 15

Ala Val Lys lie Arg Glu Leu Ser Asp Tyr Leu Leu Gin Asp Tyr Pro
20 25 30

Val Thr Val Ala Ser Asn Leu Gin Asp Glu Glu Leu Cys Gly Gly Leu
35 40 45

Trp Arg Leu Val Leu Ala Gin Arg Trp Met Glu Arg Leu Lys Thr Val
50 55 60

Ala Gly Ser Lys Met Gin Gly Leu Leu Glu Arg Val Asn Thr Glu He
65 70 75 80
His Phe Val Thr Lys Cys Ala Phe Gin Glu Thr Ser Glu Gin Leu Val

85 9。 95
Ala Leu Lys Pro Trp lie Thr Arg Gin Asn Phe Ser Arg Cys Leu Glu

100 105 110
Leu Gin Cys Gin Pro Asp Ser Ser Thr Leu

115 120

(2) INFORMATION FOR SEQ ID N0:4:

(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 N0:4:
Gly Thr Gin Asp
1

Ala Val Lys lie
Cys Ser Phe Gin
5

Arg Glu Leu Ser
His Ser Pro lie10 ;
Asp Tyr Leu Leu

Ser Ser Asp
15

Gin Asp Tyr

Phe
Pro
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20 25 30
Val Thr Vai Ala Ser Asn Leu Gin Asp Glu Glu Leu Cys Gly Gly Leu

35 40 45
Trp Arg Leu Vai Leu Ala Gin Arg Trp Met Glu Arg Leu Lys Thr Vai

50 55 60
Ala Gly Ser Lys Met Gin Gly Leu Leu Glu Arg Vai Asn Thr Glu lie
65 70 75 80
His Phe Vai Thr Lys Cys Ala Phe Gin Pro Pro Pro Ser Cys Leu Arg

85 90 95
Phe Vai Gin Thr Asn lie Ser Arg Leu Leu Gin Glu Thr Ser Glu Gin

100 105 110
Leu Vai Ala Leu Lys Pro Trp lie Thr Arg Gin Asn Phe Ser Arg Cys

115 120 125
Leu Glu Leu Gin Cys Gin Pro

130 135
(2> INFORMATION FOR SEQ ID N0:5:

(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 N◦:5:

Gly Thr Gin Asp Cys Ser Phe Gin His Ser Pro lie Ser Ser Asp Phe
1 ن 10 15

Ala Vai Lys lie Arg Glu Leu Ser Asp Tyr Leu Leu Gin Asp Tyr Pro
20 25 30

Vai Thr Vai Ala Ser Asn Leu Gin Asp Glu Glu Leu Cys Gly Gly Leu
35 40 45

Trp Arg Leu Vai Leu Ala Gin Arg Trp Met Glu Arg Leu Lys Thr Vai
50 55 60

Ala Gly Ser Lys Met Gin Gly Leu Leu Glu Arg Vai Asn Thr Glu lie
65 70 75 80
His Phe Vai Thr Lys Cys Ala Phe Gin Pro Pro Pro Ser Cys Leu Arg

85 90 95
Phe Vai Gin Thr Asn lie Ser Arg Leu Leu Gin Glu Thr Ser Glu Gin

100 105 110
Leu Vai Ala Leu Lys Pro Trp lie Thr Arg Gin Asn Phe Ser Arg Cys

115 120 125
Leu Glu Leu Gin Cys Gin Pro Asp Ser Ser Thr Leu

130 135 140
(2) INFORMATION FOR SEQ ID N0:6:

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

(ii) MOLECULE TYPE: None
(xi) SEQUENCE DESCRIPTION: SEQ ID N0:6:

Ala Thr Gin Asp Cys Ser Phe Gin His Ser Pro lie Ser Ser Asp Pheت ة 10 15
Ala Vai Lys lie Arg Glu Leu Ser Asp Tyr Leu Leu Gin Asp Tyr Pro

20 25 30
Vai Thr Vai Ala Ser Asn Leu Gin Asp Glu Glu Leu Cys Gly Gly Leu

35 40 45
Trp Arg Leu Vai Leu Ala Gin Arg Trp Met Glu Arg Leu Lys Thr Vai

50 55 60
Ala Gly Ser Lys Met Gin Gly Leu Leu Glu Arg Vai Asn Thr Glu lie
65 70 75 80
His Phe Vai Thr Lys Cys Ala Phe Gin Pro Pro Pro Ser Cys Leu Arg

85 90 95
Phe Vai Gin Thr Asn lie Ser Arg Leu Leu Gin Glu Thr Ser Glu Gin

100 105 110
Leu Vai Ala Leu Lys Pro Trp He Thr Arg Gin Asn Phe Ser Arg Cys

115 120 125
Leu Glu Leu Gin Cys Gin Pro

130 135
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(2) INFORMATION FOR SEQ ID N◦:7:
⑴ SEQUENCE CHARACTERISTIC؟:

(A) LENGTH: 140 amino acids
(B) TYPE: amino acid
(O STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: None

(xi〉 SEQUENCE DESCRIPTION: SEQ ID N0:7:
Ala Thr Gin Asp Cys Ser Phe Gin His Ser Pro lie Ser Ser Asp Phe
1 ة 10 15

Ala Vai Lys lie Arg Glu Leu Ser Asp Tyr Leu Leu Gin Asp Tyr Pro
20 25 30

Vai Thr Vai Ala Ser Asn Leu Gin Asp Glu Glu Leu Cys Gly Gly Leu
35 40 45

Trp Arg Leu Vai Leu Ala Gin Arg Trp Met Glu Arg Leu Lys Thr Vai
50 55 60

Ala Gly Ser Lys Met Gin Gly Leu Leu Glu Arg ▽al Asn Thr Glu lie
65 70 75 80
His Phe Vai Thr Lys Cys Ala Phe Gin Pro Pro Pro Ser Cys Leu Arg

85 90 95
Phe Vai Gin Thr Asn lie Ser Arg Leu Leu Gin Glu Thr Ser Glu Gin

100 105 110
Leu Vai Ala Leu Lys Pro Trp lie Thr Arg Gin Asn Phe Ser Arg Cys

115 120 125
Leu Glu Leu Gin Cys Gin Pro Asp Ser Ser Thr Leu

130 135 140
(2) INFORMATION FOR SEQ ID N0:8:

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

(ii) MOLECULE TYPE: None

(xi〉 SEQUENCE DESCRIPTION: SEQ ID N0:8:
Ala Asp Glu Glu Leu Cys Gly Gly Leu Trp Arg Leu Val Leu Ala Gin
1 5 10 15

Arg Trp Met Glu Arg Leu Lys Thr Vai Ala Gly Ser Lys Met Gin Gly
20 25 30

Leu Leu Glu Arg Vai Asn Thr Glu lie His Phe Vai Thr Lys Cys Ala
35 40 45

Phe Gin Pro Pro Pro Ser Cys Leu Arg Phe Vai Gin Thr Asn lie Ser
50 55 60

Arg Leu Leu Gin Glu Thr Ser Glu Gin Leu Vai Ala Leu Lys Pro Trp
65 70 75 80
lie Thr Arg Gin Asn Phe Ser Arg Cys Leu Glu Leu Gin Cys Gin 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 Gin Asp Cys Ser Phe Gin His Ser Pro lie Ser

115 120 125
Ser Asp Phe Ala Vai Lys lie Arg Glu Leu Ser Asp Tyr Leu Leu Gin

130 135 ل40
Asp Tyr Pro Vai Thr Vai Ala Ser Asn Leu Gin
145 150 155

(2) INFORMATION FOR SEQ ID N0:9:

(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 N0:9:
ه٢



wo 98/18923 PCT/US97/18700

Ala Asp Glu Glu Leu Cys Gly Gly Leu Trp Arg Leu Vai Leu Ala Gin
1 5 10 15

Arg Trp Met Glu Arg Leu Lys Thr Vai Ala Gly Ser Lys Met Gin Gly
20 25 30

Leu Leu Glu Arg Vai Asn Thr Glu 11ح His Phe Vai Thr Lys Cys Ala
35 40 45

Phe Gin Pro Pro Pro Ser Cys Leu Arg Phe Vai Gin Thr Asn lie Ser
50 55 60

Arg Leu Leu Gin Glu Thr Ser Glu Gin Leu Vai Ala Leu Lys Pro Trp
65 Ίϋ 75 80
lie Thr Arg Gin Asn Phe Ser Arg Cys Leu Glu Leu Gin Cys Gin Pro

85 90 95
Asp Ser Ser Thr Leu Ser Gly Gly Asn Gly Ser Gly Gly Asn Gly Thr

ل00 105 110
Gin Asp Cys Ser Phe Gin His Ser Pro lie Ser Ser Asp Phe Ala Vai

115 120 125
Lys lie Arg Glu Leu Ser Asp Tyr Leu Leu Gin Asp Tyr Pro Vai Thr

130 135 140
Vai Ala Ser Asn Leu Gin
145 150

⑵ INFORMATION FOR SEQ ID N0:10:

(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 N0:10:
Ala Asp Glu Glu Leu Cys Gly Gly Leu Trp Arg Leu Vai Leu Ala Gin
1 5 10 15

Arg Trp Met Glu Arg Leu Lys Thr Vai Ala Gly Ser Lys Met Gin Gly
2.գ 25 30

Leu Leu Glu Arg Vai Asn Thr Glu lie His Phe Vai Thr Lys Cys Ala
35 40 45

Phe Gin Pro Pro Pro Ser Cys Leu Arg Phe Vai Gin Thr Asn He Ser
50 55 60

Arg Leu Leu Gin Glu Thr Ser Glu Gin Leu Vai Ala Leu Lys Pro Trp
65 70 75 80
lie Thr Arg Gin Asn Phe Ser Arg Cys Leu Glu Leu Gin Cys Gin Pro

85 90 95
Asp Ser Ser Thr Leu Ser Gly Gly Asn Gly Thr Gin Asp Cys Ser Phe

100 105 110
Gin His Ser Pro lie Ser Ser Asp Phe Ala Vai Lys lie Arg Glu Leu

115 120 125
Ser Asp Tyr Leu Leu Gin Asp Tyr Pro Vai Thr Vai Ala Ser Asn Leu

130 135 140
Gin
145

(2) INFORMATION FOR SEQ ID N0:11:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 155 amino acids
(B) TYPE: amino acid;ci STRANDEDNESS: single

دآلم١ لةجلآتلآ

(ii) MOLECULE TYPE: None

(xi) SEQUENCE DESCRIPTION: SEQ ID №:11:
Ala Ser Lys Met Gin Gly Leu Leu Glu Arg Vai Asn Thr Glu lie His
1 5 10 15

Phe Vai Thr Lys Cys Ala Phe Gin Pro Pro Pro Ser Cys Leu Arg Phe
20 25 30

Vai Gin Thr Asn lie Ser Arg Leu Leu Gin Glu Thr Ser Glu Gin Leu
35 40 45

Vai Ala Leu Lys Pro Trp lie Thr Arg Gin Asn Phe Ser Arg Cys Leu
50 55 60

Glu Leu Gin Cys Gin Pro Asp Ser Ser Thr Leu Ser Gly Gly Asn Gly
65 70 75 80
Ser Gly Gly Asn Gly Ser Gly Gly Asn Gly Thr Gin Asp Cys Ser Phe



wo 98/18923 PCT/US97/18700

85
Gin His Ser Pro

100
lie Ser Ser Asp

Ser Asp Tyr Leu Leu Gin Asp Tyr
115 120

Gin Asp Glu Glu Leu Cys Gly Gly
130 13؛

Arg Trp Met Glu Arg Leu Lys Thr14؛ 150

90 95
Phe Ala Vai Lys He Arg Glu Leu
105 11ة
Pro Vai Thr Vai Ala Ser Asn Leu

125
Leu Trp Arg Leu Vai Leu Ala Gin

140
Vai Ala Gly15؛

(2) INFORMATION FOR SEQ ID №:12:

⑴ 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 N0:12:

Ala Ser Lys Met Gin Gly Leu Leu Glu Arg Vai Asn Thr Glu He His
1 5 1◦ 15

Phe Vai Thr Lys Cys Ala Phe Gin Pro Pro Pro Ser Cys Leu Arg Phe
20 25 30

Vai Gin Thr Asn lie Ser Arg Leu Leu Gin Glu Thr Ser Glu Gin Leu
35 40 45

Vai Ala Leu Lys Pro Trp lie Thr Arg Gin Asn Phe Ser Arg Cys Leu
50 55 60

Glu Leu Gin Cys Gin Pro Asp Ser Ser Thr Leu Ser Gly Gly Asn Gly
65 70 75 80
Ser Gly Gly Asn Gly Thr Gin Asp Cys Ser Phe Gin His Ser Pro lie

85 90 95
Ser Ser Asp Phe Ala Vai Lys lie Arg Glu Leu Ser Asp Tyr Leu Leu

100 10؛ 110
Gin Asp Tyr Pro Vai Thr Vai Ala Ser Asn Leu Gin Asp Glu Glu Leu

115 120 12؛
Cys Gly Gly Leu Trp Arg Leu Vai Leu Ala Gin Arg Trp Met Glu Arg

130 135 140
Leu Lys Thr Vai Ala Gly
145 150

(2) INFORMATION FOR SEQ ID N0:13:

(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 N0:13:

Gly
145

Ala Ser Lys Met Gin Gly Leu Leu Glu Arg Vai Asn Thr Glu lie His
1 5 10 15

Phe Vai Thr Lys Cys Ala Phe Gin Pro Pro Pro Ser Cys Leu Arg Phe
20 25 30

Vai Gin Thr Asn lie Ser Arg Leu Leu Gin Glu Thr Ser Glu Gin Leu
35 40 45

Vai Ala Leu Lys Pro Trp lie Thr Arg Gin Asn Phe Ser Arg Cys Leu
50 55 60

Glu Leu Gin Cys Gin Pro Asp Ser Ser Thr Leu Ser Gly Gly Asn Gly
65 70 75 80
Thr Gin Asp Cys Ser Phe Gin His Ser Pro lie Ser Ser Asp Phe Ala

85 90 95
Vai Lys lie Arg Glu Leu Ser Asp Tyr Leu Leu Gin Asp Tyr Pro Vai

100 105 lio
Thr Vai Ala Ser Asn Leu Gin Asp Glu Glu Leu Cys Gly Gly Leu Trp

115 120 125
Arg Leu Vai Leu Ala Gin Arg Trp Met Glu Arg Leu Lys Thr Vai Ala

130 13؛ 140

(2) INFORMATION FOR SEQ ID N0:14:
87
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(i) SEQUENCE CHAI٦ACTERISTICS :
(A) LENGTH : 155 amino acids
(B) TYPE: amino acid
c) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: None
(xi) SEQUENCE DESCRIPTION: SEQ ID N0:14:

Ala Pro Pro Ser Cys Leu Arg Phe Vai Gin Thr Asn lie Ser Arg Leu
1 ن 10 15

Leu Gin Glu Thr Ser Glu Gin Leu Vai Ala Leu Lys Pro Trp He Thr
20 25 30

Arg Gin Asn Phe Ser Arg Cys Leu Glu Leu Gin Cys Gin Pro Asp Ser
35 40 45

Ser Thr Leu Ser Gly Gly Asn Gly Ser Gly Gly Asn Gly Ser Gly Gly
50 55 60

Asn Gly Thr Gin Asp Cys Ser Phe Gin His Ser Pro lie Ser Ser Asp
65 70 75 80
Phe Ala Vai Lys lie Arg Glu Leu Ser Asp Tyr Leu Leu Gin Asp Tyr

85 90 95
Pro Vai Thr Vai Ala Ser Asn Leu Gin Asp Glu Glu Leu Cys Gly Gly

100 105 110
Leu Trp Arg Leu Vai Leu Ala Gin Arg Trp Met Glu Arg Leu Lys Thr11؛ 120 12؛
Vai Ala Gly Ser Lys Met Gin Gly Leu Leu Glu Arg Vai Asn Thr Glu

130 135 140
lie His Phe Vai Thr Lys Cys Ala Phe Gin Pro
145 ISO 155

(2} INFORMATION FOR SEQ ID N0:15:
(i) SEQUENŒ CHARACTERISTIC؟:

(A) LENGTH: 150 amino acids
(B) TYPE: amino acidic) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: None

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:15:
Ala Pro Pro Ser Cys Leu Arg Phe Vai Gin Thr Asn lie Ser Arg Leu
1 ة 10 15

Leu Gin Glu Thr Ser Glu Gin Leu Vai Ala Leu Lys Pro Trp He Thr
20 25 30

Arg Gin Asn Phe Ser Arg Cys Leu Glu Leu Gin Cys Gin Pro Asp Ser
35 40 45

Ser Thr Leu Ser Gly Gly Asn Gly Ser Gly Gly Asn Gly Thr Gin Asp
50 55 60

Cys Ser Phe Gin His Ser Pro lie Ser Ser Asp Phe Ala Vai Lys lie
65 70 75 80
Arg Glu Leu Ser Asp Tyr Leu Leu Gin Asp Tyr Pro Vai Thr Vai Ala

85 90 95
Ser Asn Leu Gin Asp Glu Glu Leu Cys Gly Gly Leu Trp Arg Leu Vai

100 105 110
Leu Ala Gin Arg Trp Met Glu Arg Leu Lys Thr Vai Ala Gly Ser Lys

115 120 125
Met Gin Gly Leu Leu Glu Arg Vai Asn Thr Glu lie His Phe Vai Thr

130 135 140
Lys Cys Ala Phe Gin Pro

145 ت50

(2) INFORMATION FOR SEQ ID N0:16:

(i) SEQUENCE CHARACTERISTIC؟:
(A) LENGTH: 145 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single;D) TOPOLOGY: linear

(ii) MOLECULE TYPE: None

(xi) SEQUEITCE DESCRIPTION: SEQ ID N0:16:
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Pro
145

Ala Pro Pro Ser Cys Leu Arg Phe Vai Gin Thr Asn lie Ser Arg Leu
1 ة 10 15

Leu Gin Glu Thr Ser Glu Gin Leu Vai Ala Leu Lys Pro Trp lie Thr
20 25 30

Arg Gin Asn Phe Ser Arg Cys Leu Glu Leu Gin Cys Gin Pro Asp Ser
35 40 45

Ser Thr Leu Ser Gly Gly Asn Gly Thr Gin Asp Cys Ser Phe Gin His
50 55 60

Ser Pro lie Ser Ser Asp Phe Ala Vai Lys lie Arg Glu Leu Ser Asp
65 フ〇 75 80
Tyr Leu Leu Gin Asp Tyr Pro Vai Thr Vai Ala Ser Asn Leu Gin Asp

85 90 95
Glu Glu Leu Cys Gly Gly Leu Trp Arg Leu Vai Leu Ala Gin Arg Trp

100 10؛ 110
Met Glu Arg Leu Lys Thr Vai Ala Gly Ser Lys Met Gin Gly Leu Leu11ة 120 125
Glu Arg Val Asn Thr Glu lie His Phe Vai Thr Lys Cys Ala Phe Gin

130 135 140

(2) INFORMATION FOR SEQ ID N0:17:
(i) SEQUENCE CHARACTERISTICS:

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

(ii) MOLECULE TYPE: None

(xi》 SEQUENCE DESCRIPTION: SEQ ID N0:17:
Ala Asp Glu Glu Leu Cys Gly Gly Leu Trp Arg Leu Vai Leu Ala Gin
1 5 10 15

Arg Trp Met Glu Arg Leu Lys Thr Vai Ala Gly Ser Lys Met Gin Gly
7،գ 25 30

Leu Leu Glu Arg Vai Asn Thr Glu lie His Phe Vai Thr لألاط لألاح Ala
35 40 45

Phe Gin Pro Pro Pro Ser Cys Leu Arg Phe Vai Gin Thr Asn Ile Ser
50 55 60

Arg Leu Leu Gin Glu Thr Ser Glu Gin Leu Vai Ala Leu Lys Pro Trp
65 70 75 80
lie Thr Arg Gin Asn Phe Ser Arg Cys Leu Glu Leu Gin Cys Gin Pro

85 90 95
Asp Ser Ser Thr Leu Ser Gly Gly Ser Gly Ser Gly Gly Ser Gly Ser

100 105 no
Gly Gly Ser Gly Thr Gin Asp Cys Ser Phe Gin His Ser Pro lie Ser

115 120 125
Ser Asp Phe Ala Vai Lys lie Arg Glu Leu Ser Asp Tyr Leu Leu Gin

130 135 140
Asp Tyr Pro Vai Thr Vai Ala Ser Asn Leu Gin
145 150 155

(2) INFORMATION FOR SEQ ID N◦:18:

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

(ii) MOLECULE TYPE: None
(xi) SEQUENCE DESCRIPTION: SEQ ID N◦:18:

Ala Asp Glu Glu Leu Cys Gly Gly Leu Trp Arg Leu Vai Leu Ala Gin
1 5 10 15

Arg Trp Met Glu Arg Leu Lys Thr Vai Ala Gly Ser Lys Met Gin Gly
20 25 30

Leu Leu Glu Arg Vai Asn Thr Glu He His Phe Vai Thr Lys Cys Ala
35 40 45

Phe Gin Pro Pro Pro Ser Cys Leu Arg Phe Vai Gin Thr Asn lie Ser
50 55 . 60

Arg Leu Leu Gin Glu Thr Ser Glu Gin Leu Vai Ala Leu Lys Pro Trp
65 70 75 80
lie Thr Arg Gin Asn Phe Ser krg Cys Leu Glu Leu Gin Cys Gin Pro

貧٩
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145 150

85 90 95
Asp Ser Ser Thr Leu Ser Gly Gly Ser Gly Ser Gly Gly Ser Gly Thr

100 105 110
Gln Asp Cys Ser Phe Gln His Ser Pro lie Ser Ser Asp Phe Ala Val

115 120 125
Lys lie Arg Glu Leu Ser Asp Tyr Leu Leu Gln Asp Tyr Pro Val Thr

130 13؛ 140
Val Ala Ser Asn Leu Gln

(2) INFORMATION FOR SEQ ID N0:19:

(i) SEQUENCE CHARACTERISTIC؟:
(A) LENGTH: 145 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLEOTLE TYPE: None
(xi) SEQUENCE DESCRIPTION: SEQ ID N◦:19:

Ser
145

Met Ala Thr Gln Asp Cys Ser Phe Gln His Ser Pro lie Ser Ser Asp
1 5 10 15

Phe Ala Val Lys lie Arg Glu Leu Ser Asp Tyr Leu Leu Gln Asp Tyr
20 25 30

Pro Val Thr Val Ala Ser Asn Leu Gln Asp Glu Glu Leu Cys Gly Gly
35 40 45

Leu Trp Arg Leu Val Leu Ala Gln Arg Trp Met Glu Arg Leu Lys Thr
50 55 60

Val Ala Gly Ser Lys Met Gln Gly Leu Leu Glu Arg Val Asn Thr Glu
65 70 75 80
lie His Phe Val Thr Lys Cys Ala Phe Gln Pro Pro Pro Ser Cys Leu

85 90 95
Arg Phe Val Gln Thr Asn lie Ser Arg Leu Leu Gln Glu Thr Ser Glu

100 105 110
Gln Leu Val Ala Leu Lys Pro Trp lie Thr Arg Gln Asn Phe Ser Arg

115 120 125
Cys Leu Glu Leu Gln Cys Gln Pro Asp Ser Ser Thr Leu Gly Gly Gly

130 135 140

(2) INFORMATION FOR SEQ ID N0:20:

⑴ SEQUENCE C^RACTERISTICS :
(A) LENGTH: 143 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: None
(xi) SEQUENCE DESCRIPTION: SEQ ID N0:20:

Gly Ser Gly Gly Thr Gln Asp Cys Ser Phe Gln His Ser Pro lie Ser
1 5 10 15

Ser Asp Phe Ala Val Lys lie Arg Glu Leu Ser Asp Tyr Leu Leu Gln
20 25 30

Asp Tyr Pro Val Thr Val Ala Ser Asn Leu Gln Asp Glu Glu Leu Cys
35 40 45

Gly Gly Leu Trp Arg Leu Val Leu Ala Gln Arg Trp Met Glu Arg Leu
50 55 60

Lys Thr Val Ala Gly Ser Lys Met Gln Gly Leu Leu Glu Arg Val Asn
65 70 75 80
Thr Glu lie His Phe Val Thr Lys Cys Ala Phe Gln Pro Pro Pro Ser

85 90 95
Cys Leu Arg Phe Val Gln Thr Asn lie Ser Arg Leu Leu Gln Glu Thr

100 105 110
Ser Glu Gln Leu Val Ala Leu Lys Pro Trp lie Thr Arg Gln Asn Phe

115 120 125
Ser Arg Cys Leu Glu Leu Gln Cys Gln Pro Asp Ser Ser Thr Leu

130 135 140
(2) INFORMATION FOR SEQ ID N0:21:

(i) SEQUENCE CHARACTERISTICS:
٩٥



wo 98/18923 PCT/US97/18700

(A) LENGTH: 149 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: None

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:21:
Met Ala Thr Gin Asp Cys Ser Phe Gin His Ser Pro lie Ser Ser Asp
1 5 10 15

Phe Ala Vai Lys lie Arg Glu Leu Ser Asp Tyr Leu Leu Gin Asp Tyr
20 25 30

Pro Vai Thr Vai Ala Ser Asn Leu Gin Asp Glu Glu Leu Cys Gly Gly
35 40 45

Leu Trp Arg Leu Vai Leu Ala Gin Arg Trp Met Glu Arg Leu Lys Thr
50 55 60

Vai Ala Gly Ser Lys Met Gin Gly Leu Leu Glu Arg Vai Asn Thr Glu
65 70 75 80
lie His Phe Vai Thr Lys Cys Ala Phe Gin Pro Pro Pro Ser Cys Leu

85 90 95
Arg Phe Vai Gin Thr Asn lie Ser Arg Leu Leu Gin Glu Thr Ser Glu

100 10؛ 110
Gin Leu Vai Ala Leu Lys Pro Trp lie Thr Arg Gin Asn Phe Ser Arg

115 120 125
Cys Leu Glu Leu Gin Cys Gin Pro Asp Ser Ser Thr Leu Gly Gly Gly

130 135 140
Ser Gly Gly Gly Ser
145

(2) INFORMATION FOR SEQ ID N0:22:
⑴ SEQUENCE CHARACTERISTIC؟:

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

(ii) MOLECULE TYPE: None
(xi) SEQUENCE DESCRIPTION: SEQ ID N0:22:

Gly Ser Gly Gly Gly Thr Gin Asp Cys Ser Phe Gin His Ser Pro lie
1 5 10 15

Ser Ser Asp Phe Ala Vai Lys lie Arg Glu Leu Ser Asp Tyr Leu Leu
20 25 30

Gin Asp Tyr Pro Vai Thr Vai Ala Ser Asn Leu Gin Asp Glu Glu Leu
35 40 45

Cys Gly Gly Leu Trp Arg Leu Vai Leu Ala Gin Arg Trp Met Glu Arg
50 55 60

Leu Lys Thr Vai Ala Gly Ser Lys Met Gin Gly Leu Leu Glu Arg Vai
65 70 75 80
Asn Thr Glu lie His Phe Vai Thr Lys Cys Ala Phe Gin Pro Pro Pro

85 90 95
Ser Cys Leu Arg Phe Vai Gin Thr Asn lie Ser Arg Leu Leu Gin Glu

100 105 110
Thr Ser Glu Gin Leu Vai Ala Leu Lys Pro Trp lie Thr Arg Gin Asn

115 120 125
Phe Ser Arg Cys Leu Glu Leu Gin Cys Gin Pro Asp Ser Ser Thr Leu

130 135 140

(2) INFORMATION FOR SEQ ID N0:23:
(i) SEQUENCE CHARACTERISTICS :

(A) LENGTH: 153 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: None

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:23:
Met Ala Thr Gin Asp Cys Ser Phe Gin His Ser Pro lie Ser Ser Asp15 1 5 ٠ 10 د
Phe Ala Val Lys Ile Arg Glu Leu Ser Asp Tyr Leu Leu Gin Asp Tyr

20 25 30

،?/
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Pro Vai Thr
35

Vai Ala Ser Asn Leu Gin
40

Asp Glu Glu Leu
45

Cys Gly Gly
Leu Trp Arg Leu Vai Leu Ala Gin Arg Trp Met Glu Arg Leu Lys Thr

50 55 60
Vai Ala Gly Ser Lys Met Gin Gly Leu Leu Glu Arg Vai Asn Thr Glu
65 70 75 80
He His Phe Vai Thr Lys Cys Ala Phe Gin Pro Pro Pro Ser Cys Leu

85 90 95
Arg Phe Vai Gin Thr Asn lie Ser Arg Leu Leu Gin Glu Thr Ser Glu

100 10؛ 110
Gin Leu Vai Ala Leu Lys Pro Trp lie Thr Arg Gin Asn Phe Ser Arg

115 120 125
Cys Leu Glu Leu Gin Cys Gin Pro Asp Ser Ser Thr Leu Gly Gly Gly

130 135 140
Ser Gly Gly Gly Ser Gly Gly Gly Ser
145 150

(2) INFORMATION FOR SEQ ID N0:24:
(i) SEQUENCE CHARACTERISTIC؟:

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

(ii) MOLECULE TYPE: None
(xi) SEQUENCE DESCRIPTION: SEQ ID N◦:24:

Gly Ser Gly Gly Gly Ser Gly Gly Gly Ser Gly Thr Gin Asp Cys Ser
1 5 10 15

Phe Gin His Ser Pro lie Ser Ser Asp Phe Ala Vai Lys lie Arg Glu
20 25 30

Leu Ser Asp Tyr Leu Leu Gin Asp Tyr Pro Vai Thr Vai Ala Ser Asn
35 40 45

Leu Gin Asp Glu Glu Leu Cys Gly Gly Leu Trp Arg Leu Vai Leu Ala
50 55 60

Gin Arg Trp Met Glu Arg Leu Lys Thr Vai Ala Gly Ser Lys Met Gin
65 70 75 80
Gly Leu Leu Glu Arg Vai Asn Thr Glu lie His Phe Vai Thr Lys Cys

85 90 95
Ala Phe Gin Pro Pro Pro Ser Cys Leu Arg Phe Vai Gin Thr Asn lie

100 105 110
Ser Arg Leu Leu Gin Glu Thr Ser Glu Gin Leu Vai Ala Leu Lys Pro

115 120 125
Trp lie Thr Arg Gin Asn Phe Ser Arg Cys Leu Glu Leu Gin Cys Gin

130 135 140
Pro Asp Ser Ser Thr Leu
145 150

(2) INFORMATION FOR SEQ ID N0:25:

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

(ii) MOLECULE TYPE: None

(xi) SEQUENCE ASCRIPTION: SEQ ID N0:25:
Ala Asp Glu Glu Leu لألاح Gly Gly Leu Trp kig Leu Vai Leu Ala Gin
1 5 10 15

Arg Trp Met Glu Arg Leu Lys Thr Vai Ala Gly Ser Lys Met Gin Gly
20 25 30

Leu Leu Glu Arg Vai Asn Thr Glu lie His Phe Vai Thr Lys Cys Ala
35 40 45

Phe Gin Pro Pro Pro Ser Cys Leu Arg Phe Vai Gin Thr Asn lie Ser
50 5؛ 60

Arg Leu Leu Gin Glu Thr Ser Glu Gin Leu Vai Ala Leu Lys Pro Trp
65 70 75 80
lie Thr Arg Gin Asn Phe Ser Arg Cys Leu Glu Leu Gin Cys Gin Pro

85 90 95
Asp Ser Ser Thr Leu Gly Gly Gly Ser Gly Gly Thr Gin Asp Cys Ser

100 105 110
Phe Gin His Ser Pro lie Ser Ser Asp Phe Ala Vai Lys lie Arg Glu

ئ؟
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115 120 125
Leu Ser Asp Tyr Leu Leu Gin Asp Tyr Pro Val Thr Val Ala Ser Asn 

1^0 135 140
Leu Gin
145

(2) INFORMATION FOR SEQ ID N0:26:

⑴ SEQUENCE CHARACTERISTIC؟:
(A) LENGTH: 47؛ amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: None

(xi) SEQUENCE DESCRIPTION: SEQ ID N◦:26:

Ala Asp Glu Glu Leu Cys Gly Gly Leu Trp Arg Leu Vai Leu Ala Gin
1 5 10 15

Arg Trp Met Glu Arg Leu Lys Thr Vai Ala Gly Ser Lys Met Gin Gly
20 25 30

Leu Leu Glu Arg Vai Asn Thr Glu lie His Phe Vai Thr Lys Cys Ala
35 40 45

Phe Gin Pro Pro Pro Ser Cys Leu Arg Phe Vai Gin Thr Asn lie Ser
50 55 60

Arg Leu Leu Gin Glu Thr Ser Glu Gin Leu Vai Ala Leu Lys Pro Trp
65 70 75 80
lie Thr Arg Gin Asn Phe Ser Arg Cys Leu Glu Leu Gin Cys Gin Pro

85 90 95
Asp Ser Ser Thr Leu Gly Gly Gly Ser Gly Gly Gly Thr Gin Asp Cys

100 105 110
Ser Phe Gin His Ser Pro lie Ser Ser Asp Phe Ala Vai Lys lie Arg

115 120 125
Glu Leu Ser Asp Tyr Leu Leu Gin Asp Tyr Pro Vai Thr Vai Ala Ser

130 135 140
Asn Leu Gin
145

(2) INFORMATION FOR SEQ ID N0:27:

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

(ii) MOLECULE TYPE: None

(xi) SEQUENCE DESCRIPTION: SEQ ID N◦:27:
Ala Asp Glu Glu Leu Cys Gly Gly Leu Trp Arg Leu Vai Leu Ala Gin
1 5 10 15

Arg Trp Met Glu Arg Leu Lys Thr Vai Ala Gly Ser Lys Met Gin Gly
20 25 30

Leu Leu Glu Arg Vai Asn Thr Glu lie His Phe Vai Thr Lys Cys Ala
35 40 45

Phe Gin Pro Pro Pro Ser Cys Leu Arg Phe Vai Gin Thr Asn lie Ser
50 55 60

Arg Leu Leu Gin Glu Thr Ser Glu Gin Leu Vai Ala Leu Lys Pro Trp
65 70 75 80
lie Thr Arg Gin Asn Phe Ser Arg Cys Leu Glu Leu Gin Cys Gin Pro

85 90 95
Asp Ser Ser Thr Leu Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Thr

10◦ 105 11ة
Gin Asp Cys Ser Phe Gin His Ser Pro lie Ser Ser Asp Phe Ala Vai

115 120 12؛
Lys lie Arg Glu Leu Ser Asp Tyr Leu Leu Gin Asp Tyr Pro Vai Thr

130 13؛ 140
Vai Ala Ser Asn Leu Gin
145 150

(2) INFORMATION FOR SEQ ID N0:28:
(i) SEQUENCE CHARACTERISTICS :

(A) LENGTH: 153 amino acids
(B) TYPE: amino acid
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(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: None

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:28:
Ala Asp Glu Glu Leu Cys Gly Gly Leu Trp Arg Leu Vai Leu Ala Gin
1 5 10 15

Arg Trp Met Glu Arg Leu Lys Thr Vai Ala Gly Ser Lys Met Gin Gly
20 25 30

Leu Leu Glu Arg Vai Asn Thr Glu lie His Phe Vai Thr Lys Cys Ala
35 40 45

Phe Gin Pro Pro Pro Ser Cys Leu Arg Phe Vai Gin Thr Asn lie Ser
50 55 60

Arg Leu Leu Gin Glu Thr Ser Glu Gin Leu Vai Ala Leu Lys Pro Trp
65 70 75 80
lie Thr Arg Gin Asn Phe Ser Arg Cys Leu Glu Leu Gin Cys Gin Pro

85 90 95
Asp Ser Ser Thr Leu Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly

100 105 110
Ser Gly Thr Gin Asp Cys Ser Phe Gin His Ser Pro lie Ser Ser Asp

115 120 125
Phe Ala Vai Lys lie Arg Glu Leu Ser Asp Tyr Leu Leu Gin Asp Tyr

130 135 140
Pro Vai Thr Vai Ala Ser Asn Leu Gin
145 150

(2) INFORMATION FOR SEQ ID N0:29:
(i) SEQUENCE CHARACTERISTICS :

(A) LENGTH : 55؛ amino acids
(B) TYPE: amino acidici STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: None

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:29:
Ala Asp Glu Glu Leu Cys Gly Gly Leu Trp Arg Leu Vai Leu Ala Gin
1 5 10 15

Arg Trp Met Glu Arg Leu Lys Thr Vai Ala Gly Ser Lys Met Gin Gly
20 25 30

Leu Leu Glu Arg Vai Asn Thr Glu lie His Phe Vai Thr Lys Cys Ala
35 40 45

Phe Gin Pro Pro Pro Ser Cys Leu Arg Phe Vai Gin Thr Asn lie Ser
50 55 60

Arg Leu Leu Gin Glu Thr Ser Glu Gin Leu Vai Ala Leu Lys Pro Trp
65 70 75 80
lie Thr Arg Gin Asn Phe Ser Arg Cys Leu Glu Leu Gin Cys Gin Pro

85 90 95
Asp Ser Ser Thr Leu Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly

100 105 110
Ser Gly Gly Gly Thr Gin Asp Cys Ser Phe Gin His Ser Pro lie Ser

115 120 125
Ser Asp Phe Ala Vai Lys lie Arg Glu Leu Ser Asp Tyr Leu Leu Gin

130 135 140
Asp Tyr Pro Vai Thr Vai Ala Ser Asn Leu Gin14؛ 150 155

(2) INFORMATION FOR SEQ ID N0:30:

(i) SEQUENCE CHARACTERISTIC؟:
(A) LENGTH: 161 amino acids
(B) TYPE: amino acid
(C) STHDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: None

《xi) SEQUENCE DESCRIPTION: SEQ ID N◦:30:
Ala Asp Glu Glu Leu Cys Gly Gly Leu Trp Arg Leu Vai Leu Ala Gin
1 5 10 15

Arg Trp Met Glu Arg Leu Lys Thr Vai Ala Gly Ser Lys Met Gin Gly
20 25 30
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Leu Leu Glu Arg Vai
35

Asn Thr Glu
40

Ile His Phe Vai Thr
45

Lys Cys Ala
Phe Gin Pro Pro Pro Ser Cys Leu Arg Phe Vai Gin Thr Asn Ile Ser

50 5؛ 60
Arg Leu Leu Gin Glu Thr Ser Glu Gin Leu Vai Ala Leu Lys Pro Trp
65 70 75 80
Ile Thr Arg Gin Asn Phe Ser Arg Cys Leu Glu Leu Gin Cys Gin Pro

85 90 95
Asp Ser Ser Thr Leu Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly

100 105 110
Ser Gly Gly Gly Ser Gly Gly Gly Ser Gly Thr Gin Asp Cys Ser Phe

115 120 12؛
Gin His Ser Pro Ile Ser Ser Asp Phe Ala Vai Lys Ile Arg Glu Leu

130 135 140
Ser Asp Tyr Leu Leu Gin Asp Tyr Pro Vai Thr Vai Ala Ser Asn Leu
145 150 155 160
Gin

(2) INFORMATION FOR SEQ ID N0:31:

⑴ SEQUENCE CHARACTERISTICS :
(A) LENGTH: 55ب amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: None

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:31:

Ala Asp Tyr Pro Vai Thr Vai Ala Ser Asn Leu Gin Asp Glu Glu Leu
1 5 10 15

Cys Gly Gly Leu Trp Arg Leu Vai Leu Ala Gin Arg Trp Met Glu Arg
20 25 30

Leu Lys Thr Vai Ala Gly Ser Lys Met Gin Gly Leu Leu Glu Arg Vai
35 40 45

Asn Thr Glu Ile His Phe Vai Thr Lys Cys Ala Phe Gin Pro Pro Pro
50 55 60

Ser Cys Leu Arg Phe Vai Gin Thr Asn Ile Ser Arg Leu Leu Gin Glu
65 70 75 ٠ 80
Thr Ser Glu Gin Leu Vai Ala Leu Lys Pro Trp Ile Thr Arg Gin Asn

85 90 95
Phe Ser Arg Cys Leu Glu Leu Gin Cys Gin Pro Asp Ser Ser Thr Leu

100 105 110
Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly Thr11ة 120 125
Gin Asp Cys Ser Phe Gin His Ser Pro Ile Ser Ser Asp Phe Ala Vai

130 135 140
Lys Ile Arg Glu Leu Ser Asp Tyr Leu Leu Gin
145 150 155

(2) INFORMATION FOR SEQ ID N0:32:
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 55؛ amino acids
(B) TYPE: amino acid¿ci STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: None

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:32:
Ala Ala Ser Asn Leu Gin Asp Glu Glu Leu Cys Gly Gly Leu Trp Arg
1 5 10 15

Leu Vai Leu Ala Gin Arg Trp Met Glu Arg Leu Lys Thr Vai Ala Gly
20 25 30

Ser Lys Met Gin Gly Leu Leu Glu Arg Vai Asn Thr Glu Ile His Phe
35 40 45

Vai Thr Lys Cys Ala Phe Gin Pro Pro Pro Ser Cys Leu Arg Phe Vai
50 55 60

Gin Thr Asn Ile Ser Arg Leu Leu Gin Glu Thr Ser Glu Gin Leu Vai
65. 70 75 80
Ala Leu Lys Pro Trp Ile Thr Arg Gin Asn Phe Ser Arg Cys Leu Glu

85 90 95
Leu Gin Cys Gin Pro Asp Ser Ser Thr Leu Gly Gly Gly Ser Gly Gly
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100 105 110
Gly Ser Gly

115
Gly Gly Ser Gly Gly Gly Thr Gin Asp Cys Ser Phe Gin

120 125
His Ser Pro lie Ser Ser Asp Phe Ala Vai Lys lie Arg Glu Leu Ser

130 135 140
Asp Tyr Leu Leu Gin Asp Tyr Pro Vai Thr Vai
145 150 155

(2) INFORMATION FOR SEQ ID №:33:

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

(ii) MOLECULE TYPE: None

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:33:
Ala Vai Ala Gly Ser Lys Met Gin Gly Leu Leu Glu Arg Vai Asn Thr
1 5 10 15

Glu lie His Phe Vai Thr Lys Cys Ala Phe Gin Pro Pro Pro Ser Cys
20 25 30

Leu Arg Phe Vai Gin Thr Asn lie Ser Arg Leu Leu Gin Glu Thr Ser
35 40 45

Glu Gin Leu Vai Ala Leu Lys Pro Trp lie Thr Arg Gin Asn Phe Ser
50 55 60

Arg Cys Leu Glu Leu Gin Cys Gin Pro Asp Ser Ser Thr Leu Gly Gly
65 70 75 80
Gly Ser Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly Thr Gin Asp

85 90 95
Cys Ser Phe Gin His Ser Pro lie Ser Ser Asp Phe Ala Vai Lys lie

100 105 110
Arg Glu Leu Ser Asp Tyr Leu Leu Gin Asp Tyr Pro Vai Thr Vai Ala

115 120 125
Ser Asn Leu Gin Asp Glu Glu Leu Cys Gly Gly Leu Trp Arg Leu Vai

130 135 140
Leu Ala Gin Arg Trp Met Glu Arg Leu Lys Thr
145 150 155

(2) INFORMATION FOR SEQ ID N0:34:
⑴ SEQUENCE CHARACTERISTIC؟:

(A) LENGTH : 155 ami؟o acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: None

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:34:
Ala Ser Lys Met Gin Gly Leu Leu Glu krg Vai Asn Thr Glu lie His
1 5 10 15

Phe Vai Thr Lys Cys Ala Phe Gin Pro Pro Pro Ser Cys Leu Arg Phe
20 25 30

Vai Gin Thr Asn lie Ser Arg Leu Leu Gin Glu Thr Ser Glu Gin Leu
35 40 45

Vai Ala Leu Lys Pro Trp lie Thr Arg Gin Asn Phe Ser Arg Cys Leu
50 55 60

Glu Leu Gin Cys Gin Pro Asp Ser Ser Thr Leu Gly Gly Gly Ser Gly
65 Ίϋ 75 80
Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly Thr Gin Asp Cys Ser Phe

85 90 95
Gin His Ser Pro lie Ser Ser Asp Phe Ala Vai Lys lie Arg Glu Leu

100 105 110
Ser Asp Tyr Leu Leu Gin Asp Tyr Pro Vai Thr Vai Ala Ser Asn Leu

115 120 125
Gin Asp Glu Glu Leu Cys Gly Gly Leu Trp Arg Leu Vai Leu Ala Gin

130 135 140
Arg Trp Met Glu Arg Leu Lys Thr Vai Ala Gly
145 150 15؛

(2) INFORMATION FOR SEQ ID N◦:35:

(i) SEQUENCE CHARACTERISTICS:
٩۶
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(A) LENGTH: 155 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: None

(xi) SEQUENCE DESCRIPTION: SEQ ID N◦:35:
Ala
1

Pro Pro Ser Cysة Leu Arg Phe Vai Gin Thr
10

Asn lie Ser Arg
15

Leu
Leu Gin Glu Thr Ser Glu Gin Leu Vai Ala Leu Lys Pro Trp lie Thr

20 25 30
Arg Gin Asn Phe Ser Arg Cys Leu Glu Leu Gin Cys Gin Pro Asp Ser

35 40 45
Ser Thr Leu Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly Ser Gly

50 55 60
Gly Gly Thr Gin Asp Cys Ser Phe Gin His Ser Pro lie Ser Ser Asp
65 70 75 80
Phe Ala Vai Lys lie Arg Glu Leu Ser Asp Tyr Leu Leu Gin Asp Tyr

85 90 95
Pro Vai Thr Vai Ala Ser Asn Leu Gin Asp Glu Glu Leu Cys Gly Gly

100 105 110
Leu Trp Arg Leu Vai Leu Ala Gin Arg Trp Met Glu Arg Leu Lys Thr

115 120 125
Vai Ala Gly Ser Lys Met Gin Gly Leu Leu Glu Arg Vai Asn Thr Glu

130 135 140
lie His Phe Vai Thr Lys Cys Ala Phe Gin Pro
145 150 155

(2) INFORMATION FOR SEQ ID N◦:36:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH : 155 amino acids
(B) TYPE: amino acid
(c) STRAJNDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: None

(xi) SEQUENCE DESCRIPTION: SEQ ID NQ:36:
Ala Arg Phe Vai Gin Thr Asn lie Ser Arg Leu Leu Gin Glu Thr Ser
1 5 10 15

Glu Gin Leu Vai Ala Leu Lys Pro Trp lie Thr Arg Gin Asn Phe Ser
20 25 30

Arg Cys Leu Glu Leu Gin Cys Gin Pro Asp Ser Ser Thr Leu Gly Gly
35 40 45

Gly Ser Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly Thr Gin Asp
50 55 60

Cys Ser Phe Gin His Ser Pro lie Ser Ser Asp Phe Ala Vai Lys lie
65 70 75 80
Arg Glu Leu Ser Asp Tyr Leu Leu Gin Asp Tyr Pro Vai Thr Vai Ala

85 90 95
Ser Asn Leu Gin Asp Glu Glu Leu Cys Gly Gly Leu Trp Arg Leu Vai

100 105 110
Leu Ala Gin Arg Trp Met Glu Arg Leu Lys Thr Vai Ala Gly Ser Lys

115 120 125
Met Gin Gly Leu Leu Glu Arg Vai Asn Thr Glu lie His Phe Vai Thr

130 13؛ 140
Lys Cys Ala Phe Gin Pro Pro Pro Ser Cys Leu
145 15◦ 155

(2) INFORMATION FOR SEQ ID N0:37:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 55؛ amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: None

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:37:

Ala Thr Asn Ile Ser Arg Leu Leu Gin Glu Thr Ser Glu Gin Leu Vai 
1 5 10 15

،?7
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Ala Leu Lys Pro
20

Trp He Thr Arg Gin
25

Asn Phe Ser Arg Cys
30

Leu Glu
Leu Gin Cys Gin Pro Asp Ser Ser Thr Leu Gly Gly Gly Ser Gly Gly

35 40 45
Gly Ser Gly Gly Gly Ser Gly Gly Gly Thr Gin Asp Cys Ser Phe Gin

50 55 60
His Ser Pro lie Ser Ser Asp Phe Ala Vai Lys lie Arg Glu Leu Ser
65 70 75 80
Asp Tyr Leu Leu Gin Asp Tyr Pro Vai Thr Vai Ala Ser Asn Leu Gin

85 90 95
Asp Glu Glu Leu Cys Gly Gly Leu Trp Arg Leu Vai Leu Ala Gin Arg

100 105 110
Trp Met Glu Arg Leu Lys Thr Vai Ala Gly Ser Lys Met Gin Gly Leu

115 120 125
Leu Glu Arg Vai Asn Thr Glu lie His Phe Vai Thr Lys Cys Ala Phe

130 135 140
Gin Pro Pro Pro Ser Cys Leu Arg Phe Vai Gin
145 150 155

(2) INFORMATION FOR SEQ ID N0:38:

(i) SEQUENCE CHARACTERISTICS :
(A) LENGTH: 4 amino acids
(B> TYPE: amino acid;c) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: None
(xi) SEQUENCE DESCRIPTION: SEQ ID N0:38:

Gly Gly Gly Serت
(2) INFORMATION FOR SEQ ID N0:39:

(i) SEQUENCE CHARACTERISTICS :
(A) LENGTH: 8 amino acids
(B) TYPE: amino acid;ci STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: None
(xi) SEQUENT DESCRIPTION: SEQ ID N0:39:

Gly Gly Gly Ser Gly Gly Gly Ser
1 5

(2) INFORMATION FOR SEQ ID N0:4◦:
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 12 ami؟؟ acids;B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: None

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:40:

Gly
1

Gly Gly Ser Gly
5

Gly Gly Ser Gly Gly Gly Ser
10

(2) INFORMATION FOR SEQ ID N◦:41:

⑴ SEQUENCE CHARACTERISTICS :
(A) LENGTH:フ amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: None

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:41:
Ser Gly Gly Ser Gly Gly Ser
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1 5

(2) INFORMATION FOR SEQ ID N◦:42:

(i> SEQUENCE C^RACTERISTICS :(A) Í^NGTH: 5 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: None

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:42:

Glu Phe Gly Asn Met
1 5

(2) INFORMATION FOR SEQ ID N0:43:
(i) SEQUENCE CHARACTERISTICS :

(A) LENGTH: 6 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: None

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:43:
Glu Phe Gly Gly Asn Met
1 5

(2) INFORMATION FOR SEQ ID N0:44:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH : 9 amino acids
(B) TYPE: amino acid
(C) STRTkNDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: None

(xi) SEQUENŒ ASCRIPTION: SEQ ID N0:44:

Glu Phe Gly Gly Asn Gly Gly Asn Met
1 5

(2) INFORMATION FOR SEQ ID N0:45:

(i) SEQUENCE CHARACTERISTICS: 
ÍA) LENGTH: 7 amin؟ acids 
ÍB) TYPE: amino acid
(c) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: None

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:45:

Gly Gly Ser Asp Met Ala Gly
1 5

(2) INFORMATION FOR SEQ ID N0:46:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 5 amin؟ acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: None

(xi) SEQUENŒ DESCRIPTION: SEQ ID N0:46:
Ser Gly Gly Asn Gly
1 5

?؟
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(2) INFORMATION FOR SEQ ID N0:47:
:SEQUENCE CHARACTERISTICS (ل)

(A) ^NGTH: 10 ami؟؟ acids
(B) TYPE: amino acid
(c) STRA№EDNE۶S: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: None

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:47:

Ser Gly Gly Asn Gly
1 5

Ser Gly Gly Asn Gly
10

(2) INFORMATION FOR SEQ ID N0:48:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 5ت ami؟؟ acids
(B) TYPE: amino acid
(c) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: None

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:48:

Ser Gly Gly Asn Gly
1 5

Ser Gly Gly Asn Gly Ser Gly
10

Gly Asn Gly
15

Ser

Ser

Gly
1

(2) INFORMATION FOR SEQ ID N0:49:

: SEQUENCE CHARACTERISTICS (ل)
(A) LENGTH: 10 ami؟؟ acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: None

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:49:

Gly Gly Ser Gly
5

Ser Gly Gly Ser Gly
10

(2) INFORMATION FOR SEQ ID N0:50:
(i) SEQUENCE CHARACTERISTICS :

(A) LENGTH : 15 ami؟؟ acids
(B) TYPE: amino acid
(C) STRMDEDNESS: single
(D) TOPOLOGY: linear

(ii)

(xi)

MOLECULE TYPE:

SEQUENCE

Gly Gly Ser Gly
5

None

DESCRIPTION: SEQ ID N0:50:
Ser Gly Gly Ser Gly Ser Gly

10

(2) INFORMATION FOR SEQ ID N0:51:

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

(ii) MOLECULE TYPE: None

Gly Gly Ser Gly
5

Gly

Gly Ser Gly
15

ت

1

(2) INFORMATION FOR SEQ ID N0:52:
Ö0 ا

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:51:
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⑴ SEQUENCE CHARACTERISTICS :
(A) LENGTH: 7 amin؟ acids(B؛ TYPE: amino acid
(c) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii》 MOLECULE TYPE: None

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:52:
Gly
1

Gly Gly Ser Gly
5

Gly Gly

(2) INFORMATION FOR SEQ ID N0:53:

⑴ SEQUENCE CHARACTERISTICS:
(A) LENGTH: 10 amino acids
(B١ TYPE; amino acicl
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: None

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:53:
Gly
1

Gly Gly Ser Gly
5

Gly Gly Ser Gly Gly
10

(2) INFORMATION FOR SEQ ID N0:54:
(i) SEQUENŒ CHARACTERISTICS:

(A) LENGTH: 13 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: None

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:54:
Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly Ser Gly 
15 10

(2) INFORMATION FOR SEQ ID N0:55:

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

(ii) MOLECULE TYPE: None

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:55:
Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly
1 5 10 15

(2) INFORMATION FOR SEQ ID N0:56:

⑴ SEQUENCE CHARACTERISTICS:
(A) LENGTH: 21 ami؟؟ acids
(B) TYPE: amino acid;ci STRANDEDNESS: single
;D؛ TOPOLOGY: linear

(ii) MOLECULE TYPE: None

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:56:
Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly Ser
15 10 15

Gly Gly Gly Ser Gly
20

(2) INFORMATION FOR SEQ ID N0:57:
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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 №:57:
CTGACCATOG CNACCCAGGA CTGCTCCTTC CAA 33

(2) INFORMATION FOR SEQ ID N0:58:
⑴ SEQUENCE CHARACTERISTICS :

(A) LENGTH: 32 base pairs
(B) TYPE: nucleic acid
ici STRANDEDNESS: single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID N◦:58:

ACTGAAGCTT AGGGCTGACA CTGCAGCTCC AG 32

(2) INFORMATION FOR SEQ ID N0:59:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 32 l^ase pairs
(B) TYPE: nucleic acid
(C) STR^DEDNESS: single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:59:
ACTGAAGCTT ACAGGGTTGA GGAGTCGGGC TG 32

(2) INFORMATION FOR SEQ ID N0:60:

⑴ SEQUENCE CHARACTERISTICS:
(A) LENGTH: 46 base pairs
(B) TYPE: nucleic acid
(c) STRANDEDNESS: single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID №:60:

GACTGCCATG GCNACYCAGG AYTGYTCYTT YCMCACAGC CCCATC 46
(2) INFORMATION FOR SEQ ID N0:61:

⑴ SEQUENCE CHARACTERISTICS:
(A) LENGTH: 46 !?ase pairs
(B) TYPE: nucleic acid
ÎC) STRANDEDNESS: single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:61:

GACTGCCATG GCNACYCAGG AYTGYTCYTT YCAACACAGC CCCATC 46
(2) INFORMATION FOR SEQ ID N0:62:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH： 22 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

TGTCCAAACT CATCAATGTA TC 22

(2) INFORMATION FOR SEQ ID N0:63:
/0ة

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:62:
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⑴ SEQUENCE CHARACTERISTICS:
(A) LENGTH: 38 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:63:
CATGGCCATG GCCGACGAGG AGCTCTGCGG GGGCCTCT 38

(2) INFORMATION FOR SEQ ID N0:64:

(i) SEQUENŒ CHARACTERISTICS:
(A) LENGTH : 36 base pairs
(B) TYPE: nucleic acid
(c) STRANDEDNESS: single
(D> TOPOLOGY: linear

(xi) SEQUENŒ DESCRIPTION: SEQ ID N0:64:
GCTAGAAGCT TACTGCAGGT TGGAGGCCAC GGTGAC 36

INFORMATION FOR SEQ ID N0:65:⑵

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 38 base pairs
(B) TYPE: nucleic acid
(c) STRANDEDNESS: single
(D) TOPOLOGY: linear

(xi》 SEQUENCE DESCRIPTION: SEQ ID N0:65:
CATGGCCATG GCCTCCAAGA TGCAAGGCTT GCTGGAGC 38

(2) INFORMATION FOR SEQ ID N◦:66:
(i) SEQUENCE CHARACTERISTICS :

(A) LENGTH: 36 base pairs
(B) TYPE: nucleic acid;c) STRANDEDNESS: single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:66:
GCTAGAAGCT TACCCAGCGA CAGTCTTGAG CCGCTC 36

(2) INFORMATION FOR SEQ ID N0:67:
(i) SEQUENCE CHARACTERISTICS: 

(A> LENGTH: 36 base Dairs 
(B) TYPE: nucleic acid 
c) STRANDEDNESS: single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:67:

CATGGCCATG GCCCCCCCCA GCTGTCTTCG CTTCGT 36
(2) INFORMATION FOR SEQ ID N0:68:

(i) SEQUENCE CHARACTERISTICS :
(A) LENGTH： 37 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

GCTAGAAGCT TAGGGCTGAA AGGCACATTT GGTGACA 37

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:68:

ÍÕ3
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(2) INFORMATION FOR SEQ ID N0:69:
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 42 base ؟airs
(B) TYPE: nucleic acid
(c) STRANDEDNESS: single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:69:

CCCTGTCTGG CGGCTkACGGC ACCCAGGACT GCTCCTTCCA AC 42
(2) INFORMATION FOR SEQ ID N0:70:

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

(xi) SEQUENCE‘DESCRIPTION: SEQ ID N0:70:

GCGGTAACGG CAGTGGAGGT MTGGCACCC AGGACTGCTC CTTCCAAC 48
(2) INFORMATION FOR SEQ ID N0:71:

⑴ SEQUENCE CHARACTERISTICS:
(A) LENGTH: 57 base pairs
(B) TYPE: nucleic acid
(c) STRANDEDNESS: single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:71:
ACGGCAGTGG TGGCAATGGG AGCGGCGGAA ATGGAACCCA GGACTGCTCC TTCCAAC 57

(2) INFORMATION FOR SEQ ID N0:72:
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 38 base pairs
(B) TYPE: nucleic acid
(c) STRANDEDNESS: single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:72:

GTGCCGTTGC CGCCAGACAG GGTTGAGGAG TCGGGCTG 38
(2) INFORMATION FOR SEQ ID N0:73:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 48 pase pairs
(B) TYPE: nucleic acid
(c) STRANDEDNESS: single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:73:

ATTACCTCCA CTGCCGTTAC CGCCTGACAG GGTTGAGGAG TCGGGCTG 48

(2> INFORMATION FOR SEQ ID N0:74:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 54 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

GCTCCCATTG CCACCACTGC CGTTACCTCC AGACAGGGTT GAGGAGTCGG GCTG
/٥؟

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:74:

54
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(2) INFORMATION FOR SEQ ID N0:75:
(i) SEQUENCE CHARACTERISTICS :

(A) LENGTH: 60 base pairs
(B) TYPE: nucleic acid
(c) STRANDEDNESS: single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:75:

GKTGKGGMQ. CGOTGGekM GGGKGCGGCG لآيئشأذا٢ًذ٢حاحي؟ذ  тсст؟сс>£٢. 60

(2) INFORMATION FOR SEQ ID N0:76:

⑴ SEQUENCE CHARACTERISTICS:
(A) LENGTH: 45 pase pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(xi》 SEQUENCE DESCRIPTION: SEQ ID N0:76:

٢ةذ٢لآ٢حاظذ٢ذ٢لآ؛ظذ CCGTTACCTC CAGACAGGGT TGAGGAGTCG GGCTG 45
(2) INFORMATION FOR SEQ ID N0:77:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 46 !?ase pairs(B) TYPE: nucleic acid
ic) STRANDEDNESS: single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:77:

GATGACGGAT CCGGAGGTM TGGCACCCAG GACTGCTCCT TCCAAC 46
(2) INFORMATION FOR SEQ ID N0:78:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH : 29 pase pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:78:
GACTGCCATG GCCGACGAGG AGCTCTGCG 29

(2) INFORMATION FOR SEQ ID N0:79:

(i) SEQUENCE CHARACTERISTICS :
(A) LENGTH: 28 base pairs
(B) TYPE: nucleic acidic؛ STRANDEDNESS: single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:79:
GACTCAAGCT TACTGCAGGT TGGAGGCC 28

(2) INFORMATION FOR SEQ ID N0:80:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH： l^ase pairs
(B) TYPE: nucleic acidic) STRANDEDNESS: single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:80:
z٥5
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GACTCGGGAT CCGGAGGTTC TGGCACCCAG GACTGCTCC 39
(2) INFORMATION FOR SEQ ID N◦:81:

⑴ SEQUENCE CHARACTERISTICS:
(A) LENGTH: 41 base ؟airs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:81:

GACTGGGATC CGGTGGCAGT GGGAGœGœ GATCTGGAAC c 41

(2) INFORMATION FOR SEQ ID N0:82:

⑴ SEQUENCE CHARACTERISTICS:
(A) LENGTH: 39 pase pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(xi〉 SEQUENCE DESCRIPTION: SEQ ID N0:82:
GACTTGGGAT CCACTACCTC CAGACAGGGT TGAGGAGTC 39

(2) INFORMATION FOR SEQ ID N0:83:
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 39 !?ase Oairs
(B) TYPE: nucleic acid
(c) STRANDEDNESS: single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:83:
CCACCGCCCA GGGTTGAGGA GTCGGGCTG 39

(2) INFORMATION FOR SEQ ID N0:84:
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 51 base yi ٣٩
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D> TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:84:

ACTGACGGAT CCACCTCCTG ACCCACCGCC CAGGGTTGAG GAGTCGGGCT G 51

(2) INFORMATION FOR SEQ ID N0:85:

(i) SEQUENCE CHARACTERISTICS :
(A) LENGTH : 63 base pairs
(B) TYPE: nucleic acid
(c) STi^ANDEDNESS: single
(D) TOPOLOGY: linear

(xi》 SEQUENCE DESCRIPTION: SEQ ID N◦:85:

ACTGACGGAT CCACCTCCTG ACCCACCTCC 
CTG

TGACCCACCG CCCAGGGTTG AGGAGTCGGG 60
63

(2) INFORMATION FOR SEQ ID N0:86:

⑴ SEQUENCE CHARACTERISTICS : 
(A> LENGTH: 28 base ؟airs 
(B) TYPE: nucleic acid 
(c) STRANDEDNESS: single 
ÍD) TOPOLOGY: linear

م0ه
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(xi) SEQUENCE DESCRIPTION: SEQ ID N0:86:
ACGTAAAGCT TACAGGGTTG AGGAGTCG 28

(2) INFORMATION FOR SEQ ID №:87:
⑴ SEQUENCE CHARACTERISTICS:

(A) LENGTH: 40 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID №:87:
GTCAGTGGAT CCGGAGGTAC CCAGGACTGC TCCTTCCAAC 40

(2) INFORMATION FOR SEQ ID N0:88:
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 43 base pairs
(B) TYPE: nucleic acid
C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:88:
GTCAGTGGAT CCGGAGGTGG CACCCAGGAC TGCTCCTTCC AAC 43

(2) INFORMATION FOR SEQ ID N0:89:
(i) SEQUENCE CHARACTERISTICS :

(A) LENGTH : 60 !^ase pairs
(B) TYPE: nucleic acid 
¿ci STRANDEDNESS: single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:89:
GTCAGTGGAT CCGGAGGTGG CTCAGGGGGA GGTAGTGGTA CCCAGGACTG CTCCTTCCAC 60

(2) INFORMATION FOR SEQ ID N0:90:
(i) SEQUENCE CHARACTERISTICS :

(A) LENGTH: 57 base Oairs
(B) TYPE: nucleic acid
;C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:90:
GTTCCCATCG CNTCNAAYCT GCARGAYGAR GARCTGTGCG GGGGCCTCTG GCGGCTG 57

(2) INFORMATION FOR SEQ ID N0:91:

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

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:91:

GTTGCCATGG CNAAYCTGCA RGAYGARGAR CTGTGYGGGG GCCTCTGGCG GCTGGTC 57

(2) INFORMATION FOR SEQ ID N0:92:
⑴ SEQUENCE CHARACTERISTICS:

(A) LENGTH： 57 base Oairs
(B) TYPE: nucleic acid
(C) STI٦ANDEDNESS: single
(D) TOPOLOGY: linear

f٥7
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(xi) SEQUENCE DESCRIPTION: SEQ ID N0:92:
GTTGCCATGG CNCTGCARGA YGARGARCTG TGYGGYGGCC TCTGGCGGCT GGTCCTG 57

(2) INFORMATION FOR SEQ ID N0:93:
⑴ SEQUENœ CHARACTERISTICS:

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

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:93:
GTTGCCATGG CNCARGAYGA RGARCTGTGY GGYGGYCTCT GGCGGCTGGT CCTGGCA 57

(2) INFORMATION FOR SEQ ID N0:94:
(i) SEQUENŒ CHARACTERISTICS:

(A) LENGTH: 57 base pairs
(B) TYPE:, nucleic acid
ÍC) STRANDEDNESS: single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:94:
GTTGCCATGG CNGAYGARGA RCTGTGYGGY GGYCTCTGGC GGCTGGTCCT GGCACAG 57

(2) INFORMATION FOR SEQ ID N0:95:
⑴ SEQUENCE CHARACTERISTICS:

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

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:95:

GTTGCCATGG CNGARGARCT GTGYGGYGGY CTCTGGCGGC TGGTCCTGGC ACAGCGC 57
(2) INFORMATION FOR SEQ ID N0:96:

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

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:96:

GTTGCCATGG CNGARCTGTG YGGYGGYCTG TGGCGYCTGG TCCTGGCACA GCGCTGG 57
INFORMATION FOR SEQ ID N0:97:⑵

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 57 !?ase Dairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:97:

GTTGCCATGG CNCTGTGYGG YGGYCTGTGG CGYCTGGTCC TGGCACAGCG CTGGATG 57

(2) INFORMATION FOR SEQ ID №:98:

⑴ SEQUENCE CHARACTERISTICS : 
.(A) LENGTH: 30 base Dairs

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

ةه/
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(xi) SEQUENCE DESCRIPTION: SEQ ID N0:98:

TATGCAAGCT TAGGCCACGG TGACTGGGTA 30
(2) INFORMATION FOR SEQ ID N0:99:

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

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:99:
TATGCAAGCT TAGGAGGCCA CGGTGACTGG 30

(2) INFORMATION FOR SEQ ID N0:100:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH : 30 base pairs
(B) TYPE: nucleic acid
(C) ST：E<ANDEDNESS: single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:100:
TATGCAAGCT TAGTTGGAGG CCACGGTGAC 30

(2) INFORMATION FOR SEQ ID N0:101:

(i) SEQUENŒ CHARACTERISTICS :
(A) LENGTH: 30 base pairs
(B) TYPE: nucleic acid
(C) STRTkNDEDNESS: single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:101:
TATGCAAGCT TACAGGTTGG AGGCCACGGT

(2) INFORMATION FOR SEQ ID N0:102:
(i) SEQUENŒ CHARACTERISTICS :

(A) LENGTH： 30 base pairs
(B) TYPE: nucleic acid
(C) STRTMJDEDNESS: single
(D) TOPOLOGY: linear

30

(xi) SEQUENCE DESCRIPTION: SEQ ID N◦:102:

TATGCAAGCT TACTGCAGGT TGGAGGCCAC 3 0

(2) INFORMATION FOR SEQ ID N0:103:
(i) SEQUENŒ CHARACTERISTICS :

(A) LENGTH : 30 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single;D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:103:

TAGTCCTGCA GGTTGGAGGC 30
(2) INFORMATION FOR SEQ ID N0:104：

⑴ SEQUENCT CHARACTERISTICS :
(A) LENGTH: 30 base pairs
(B) TYPE: nucleic acid
(C) STRTkNDEDNESS: single
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(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:104:
TATGCAAGCT TACTCGTCCT GCAGGTTGGA

(2) INFORMATION FOR SEQ ID N◦:105:

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

٥3

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:105:
TATGCAAGCT TACTCCTCGT CCTGCAGGTT ٠3

(2) INFORMATION FOR SEQ ID N◦:106:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 405 base ؟airs
(B) TYPE: nucleic aciä
C) STRj١NDEDNESS: single(D؛ TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:106:

GCCACCCAGG
CGTGAGCTGT 
GkCGKGGMbC

ثىشظح؟ح1حي٢ذ(لآ
CACTTTGTCA 
Кксмстсес
ACTCGCCAGA

ACTGCTCCTT
CTGkCTKCCT 
TCTGCGGGGC

 ٦حث(ح٢لآ٢ذ٢ذ0ح(لآ
٢٢أئ\لآيتظ٢ذ٢لآ٢حذ

ACTTCTCCCG

 غحلقظحح٢ح(ذكظح
٢ذ٢ت٢لآ٢لآ؛ظذكعإحرلآ

GCTCTGGCGG 
CKNaiNYQiCKk 
CTTTCAGCCC 
QGAGkCCTCC 
GTGCCTGGAG

CCCATCTCCT 
 ксгскетск؟
CTGGTCCTGG 
GGCTTGCTGG

GkQClÆCTGQi 
CTGCAGTGTC

ح٢ح٢ثيأذ٦١حذح(حاحلم
حح٢لآذ0٢ذ٢ث(ح؟ح

حذيأ٢ذ٢ذا٢ًةلآ1ة
GTCTTCGCTT 
TGGCGCTGAA 
kGCCC

TGTCAAAATC
CkkCCTCxCkG

GCCCTGGATC

0
0
0
0
0
0
5

6
 2
 8
 4
 0
 6
 0

1
1
2
3
3
4

⑵ INFORMATION FOR SEQ ID N0:107:

⑴ SEQUENCE CHARACTERISTICS:
(A) LENGTH: 420 base ؟airs
(B) TYPE: nucleic acia(ci STRANDEDNESS: single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:107:
GCCACCCAGG
CGTGAGCTGT

CTekîÆkCTG 
CACTTTGTCA

ACTCGCCAGA

ACTGCTCCTT 
CTGACTACCT 
TCTGCGGGGG 
TCGCTGGGTC

ذ؟<حلآاحح٢ئ٢غحةحل
ACTTCTCCCG

CCAACACAGC

CkKGNVGCkk

GGkGkCCTCC
GTGCCTGGAG

CCCATCTCCT

CTGGTCCTGG
GGCTTGCTGG

حححح٢حذ1حذي٢حآ

CTGCAGTGTC

CCGACTTCGC

ذياًحكذح٢ث٢ذ٢.لآأ٢ذ
ظ٢حذ٢حذ^٢حل٢ظخذ

GTCTTCGCTT

AGCCCGACTC

TGTCTkAAATC
 ٢ذكجحذكلآحأتذت

تكظتا٢ًذ<ذذ٢ث№غ
CQiTeCÄGkCC 
GCCCTOGATC
CTCAACCCTG

o
o
o
o
o
o
o

6
2
8
^
0
6
2

1
1
2
3
3
4

(2) INFORMATION FOR SEQ ID N0:108:

(i) SEQUENCE CHARACTERISTICS :
(A) LENGTH: 366 base ؟airs
(B) TYPE: nucleic acid ci STRANDEDNESS: single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:108:

GCCACCCAGG
CGTGAGCTGT

CTCAAGACTG 
CACTTTGTCA
TGGATCACTC

ACTGCTCCTT 
CTGACTACCT 
TOTGTOGGGG 
TCGCTGGGTC

لآسظحح٢لآا٢ًل٢د
GCCAGAACTT

：CkkCkCkGC 
GCTTCAAGAT 
CCTCTGGCGG

٢ت^ذىق№٢ذ<لأئةح
CTTTCAGGAG 
CTCCCGGTGC

CCCATCTCCT

CTGGTCCTGG
GGCTTGCTGG
ACCTCCGAGC
CTGGAGCTGC

CCGACTTCGC
CCGTGGCCTC

AGCGCGTCAA 
AGCTGGTGGC
AGTGTCAGCC

؟ححلشإح٢ةظحذ
GMGGkGCGG 
CAœGAGATA 
GCTGAAGCCC 
CGACTCCTCA

0
0
0
0
0
0
6

6
2
8
4
0
6
6

1
1
2
3
3
3

HO
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(2) INFORMATION FOR SEQ ID N0:109:
(i) SEQUENCE CHARACTERISTICS :

(A) LENGTH： 405 base ؟airs
(B) TYPE: nucleic acid
(C) STi٦ANDEDNESS: single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:109:

GGAACTCAGG 
CGTGAGCTGT

 ٢غذ٢ث0ذىجا٢حذكذذ
لآاح٢لآ>ذذئع٢لآآت٢ذ

CACTTTGTCA 
kîÆMCTeœ 
ACTCGCCAGA

ATTGTTCTTT 
CTGACTACCT 
TCTGCGGGGG

لآا٢ث(ئ٢لآذ٢ث٢حلآاذ(ذ
eckkMGTœ 
GCCTCCTGCA 
ACTTCTCCCG

CCAACACAGC
٢لآحذ٢لآ٢ئ1لآ؛ظذس

CCTCTGGCGG
ح1ذكه>ذ(لآتم٢خشمث

CTTTCAGCCC
GTGCCTGGAG

CTGGTCCTGG 
GGCTTGCTGG 
CCCCœKGCT 
GkGCKGCTGG 
CTGCAGTGTC

CCGACTTCGC
CCGTGGCCTC

GTCTTCGCTT 
TGQiCGCTGkk
AGCCC

TGTCAAAATC
CKECTGCkG

GCCCTGGATC

0
0
0
0
0
0
5

6
2
8
4
0
6
0

1
1
2
3
3
4

(2) INFORMATION FOR SEQ ID N0:11◦:
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH： 420 base ؟airs
(B) TYPE: nucleic acid
(c) STRANDEDNESS: single
(D) TOPOLOGY: linear

(xi》 SEQUENCE DESCRIPTION: SEQ ID N0:110:
GGTACCCAGG 
CGTGAGCTGT 
GÎÆGkQiGÏÆC 
CTCkKGkCTQr 
CACTTTGTCA

ءس№ححلآأح٢ث
ACTCGCCAGA

ATTGTTCTTT

TCTGCGGGGG 
TCGCTGGGTC

GCCTCCTGCA
ACTTCTCCCG

CCAACACAGC

CCTCTGGCGG 
C-KKGMGCkk 
CTTTCAGCCC

٢ذ0أل١ذك1حلآحثي٢ث
GTGCCTGGAG

CCCATCTCCT
لآ1ئي<ح<جذح٢لآ<غح

CTGGTCCTGG 
GGCTTGCTGG

 حح٢حح٢ث٢؟حذكظث
٢ذ1ذي٢غئ٢ذ٢لآت٢ذ(ذ

CTGCAGTGTC

CCGACTTCGC
CCGTGGCCTC
CKGKGCGCTG

GTCTTCGCTT
٢ا٢ًذ٢حذ0٢لا٢حأ٢لميأذ

AGCCCGACTC

TGTCAAAATC
ئيئظح٢لآث٢ذ٢ئ>ذى

GKYGQAGCGG 
CkCGGKGMk 
CCTCCAGkœ 
GCCCTGGATC 
CTCAACCCTG

0
0
0
0
0
0
0

6
2
8
4
0
6
2

1
1
2
3
3
4

(2) INFORMATION FOR SEQ ID N0:111:
⑴ SEQUENCE CHARACTERISTICS :

(A) LENGTH： 405 base ؟airs
(B) TYPE: nucleic acia ici STRANDEDNESS: single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:111:

GCCACTCAGG
 ٢ذ£>0غةذكذل0ل<ح
لآح٢ذيقصئ>لآثى0

CACTTTGTCA
حبئظ1لآي<ح٢لآ<حح<ح

ACTCGCCAGA

ACTGTTCTTT 
CTGACTACCT 
TCTGCGGGGG 
TCGCTGGGTC 
ссмчметж 
QCCTCCTGCk 
ACTTCTCCCG

٢غذحث<ظح٢ذد.٢حلح
GCTTCKAGM
CCTCTGGCGG

CTTTCAGCCC

GTGCCTGGAG

CCCATCTCCT

CTGGTCCTGG 
GGCTTGCTGG 
ccceeckGCT 
GAGCAGCTGG
CTGCAGTGTC

CCGACTTCGC 
CCGTGGCCTC

 ٢ةلذءذ٢ث٢ذ(لآد(ذ
غ٢حذ٢ذ٢ح٢لآذ٢غةذ

GTCTTCGCTT
٢ئاحًل٢ذ٢ئ٢ث٢ئ٢غظذ(لآ

AGCCC

GATGGAGCGG
ح0حلآآ٢ظذكذث٢ث٢ت

GCCCTGGATC

0
0
0
0
0
0
5

6
2
8
Φ
Ο
6
Ο

1
1
2
3
3
4

(2) INFORMATION FOR SEQ ID N0:112:

⑴ SEQUENCE CHARACTERISTICS:
(A) LENGTH: 420 base ؟airs
(B) TYPE: nucleic acid
(C) STHDEDNESS: single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID N◦:112:

٢ذ٢ت٢ث1١لآأحا٢٠ذكإ0ا
CGTGAGCTGT
CT٢kkQ،>£٢V ٢؛ ! 
CACTTTGTCA 
AACATCTCCC 
ACTCGCCAGA

ACTCCTCTTT 
CTGACTACCT 
TCTGCGGGGG 
TCGCTGGGTC 
œKAMGTœ 
GCCTCCTGCA 
ACTTCTCCCG

٢ذ٢ذسحلآلآئ№
CCTCTGGCGG 
CAAGATGCAA 
CTTTCAGCCC 
QiGkSACCTCC 
GTGCCTGGAG

CCCATCTCCT

CTGGTCCTGG
GGCTTGCTGG

حح٢ذحإظحححح٢لآاذ

CTGCAGTGTC

CCGACTTCGC 
CCGTGGCCTC 
CkCMCGCTG 
катесетокк 
GTCTTCGCTT 
TGGCGCTGAA

TGTCAAAATC

CACGGAGATA
ح٢ذ٢غذكةحححل<حح

CTCAACCCTG

0
0
0
0
0
0
0

6
2
8
4
0
6
2

1
1
2
3
3
4

(2) INFORMATION FOR SEQ ID N◦:113:
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⑴ SEQUENCE CHARACTERISTICS:
(A) LENGTH : 465 base ؟airs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:113:

GCCGACGAGG 
CGGCTCXKGk 
ATACACTTTG 
ACCAACATCT

CTGTCTGGAG
٢لآ٢لآ؟حث٢ئ٢ئ>حخ

TACCTGCTTC

AGCTCTGCGG
CTGTCGCTGG
CCCGCCTCCT
AGAACTTCTC

ئىإ1حذي<ح٢حث№
AAGATTACCC

GGGCCTCTGG 
GTCCAAGATG 
TGCCTTTCAG

٢ذكإحذ٢حححذىإذ
CCGGTGCCTG 
CGGTGGCAAT 
CTCCTCCGkC 
AGTCACCGTG

CGGCTGGTCC
CMGGCTTGC 
ccceccccck

 ححلآ٢ذكظذ٢ظث(ذ٢ئ
٢ذكذذ٢لآح٢ذ٢ظذ5لآة

TTCGCTGTCA 
GCCTCCAACC

TGGCACAGCG 
TGGAGCGCGT 
GCTGTCTTCG 
TGGTGGCGCT

٢لآذ٢لا1ذي<حح٢ذق(ذ
GAAATGGAAC
TGCAG

CTGGATGGAG

CTTCGTCCAG
 ٢حححذكطذذ٣حلآ<ث

٢ذ٢ح٢ئ٢لآات<ح>ئح٢حت

GCTGTCTGAC

0
0
0
0
0
0
0
5
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4
4

(2) INFORMATION FOR SEQ ID N0:114:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH : 450 base ؟airs
(B> TYPE: nucleic acid
(C) STR^DEDNESS: single
(D) TOPOLOGY: linear

《xi) SEQUENCE DESCRIPTION: SEQ ID N◦:114:
GCCGACGAGG
CGGCTCAAGA
кгсккеме؟
KVCkCTCQxCC

CCCKVCTCCT
TACCCAGTCA

AGCTCTGCGG 
CTGTCGCTGG 
TCACCAAATG 
CCCGCCTCCT

٢حئ٢ذ>حل٢لآ٣حلآ0ح
CCGTGGCCTC

GGGCCTCTGG 
GTCCAAGATG 
TGCCTTTCAG

٢ذ٢ظث٢ذ٢ةظذ>ححل
CCGGTGCCTG 
TGGAGGTAAT
CAACCTGCAG

CGGCTGGTCC
CAAGGCTTOC

ح٢ئ٢حلا٢حححث٢غئ

QKGCTGCkGT
QxGCKcœkœ
CGTGAGCTGT

TGGCACAGCG 
TGGAGCGOTT 
GCTGTCTTCG 
TGGTGGCGCT 
GTCîÆCCœk 
ACTCCTCCTT 
CTOACTACCT

CTGGATGGAG
٢غحكهاًذ٢لا٢ذ0ل>ذى

CTTCGTCCAG
CTCCTCAACC 
CCAACACAGC 
GCTTCAAGAT

0
0
0
0
0
0
0
0

6
2
8
4
0
6
2
5

1
1
2
3
3
4
4

(2) INFORMATION FOR SEQ ID N0:115:

⑴ SEQUENCE CHARACTERISTICS:
(A) LENGTH: 435 base ؟airs
(B) TYPE: nucleic acid
(ci STRANDEDNESS： single
(D) TOPOLOGY: linear

(xi》 SEQUENCE DESCRIPTION: SEQ ID N◦:115:

GCCGACGAGG

ATACACTTTG 
кгскксмст 
ATCACTCGCC 
CTGTCTGGCG 
TTCGCTGTCA
GCCTCCAACC

AGCTCTGCGG 
CTGTCGCTGG

ححح0٢حلآحئ<لآآح

 ٢ذ٢غذئ٢ث(ئ٢ظحلح٠ح
حلآتمنيتل٢ث٢ذ٢لآ<غذ

TCCAG

GGGCCTCTGG

TGCCTTTCAG
٢حذ>ذد٢حاذذدجق٢ت

CCGGTGCCTG 
CCKGGkCTGC 
GCTCTCTGAC

CGGCTGGTCC
ذسح٢ثاً؟لآحذ<ح

œcœœcek 
TCCGkGCkGC

есттсгсхкг؟
TACCTGCTTC

TGGCACAGCG
TGGAGCGCGT
GCTGTCTTCG
TGGTGGCGCT

kCkGCCCCKV 
AAGATTACCC

CTGGATGGAG 
GMCACGGAG 
CTTCGTCCAG 
GAAGCCCTGG 
CTCCTCkkCC 
CTCCTCCGAC 
AGTCACCGTC

٠
〇〇〇
'٥٠

〇5

6
2
8
4
0
6
2
3
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1
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3
4
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(2) INFORMATION FOR SEQ ID N0:116:
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 465 base ؟airs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:116:

GCCTCCAAGA 
TOTGCCTTTC

٢ث(لآاح٢ئ^ذك٢ةذكجذ
TCCCGGTOCC 
TCCGGTGGCA 
АТСТССТСГС 
CCAGTCACCG

TGCAAGGCTT
KGCCCCCCCC 
сстстемск

ACTTCGCTGT 
TGGCCTCCAA

GCTGGAGCGC
CAGCTOTCTT 
GCTGGTGGCG

٠٦ح0حذكظحلآا٢حئ
cœkKMœk 
с.кк1чмс٢.ет 
CCTGCAGGAC

GTGAACACGG 
œCTTCGTCC

0غلآحلآححلآثىإا
кгссктекст 
GAGCTGTCTG 
GAGGAGCTCT

ا٠ة

AGATACACTT

CCCTGTCTGG 
GOTCCTTCCk
ACTACCTGCT
GCGGGGGCCT

TGTCACCAAA
CTCeCGCCTC

 1ذي٢حبلخلآلذ0٢غذ
ظحظ<حذيلح٢حث٢لا

TCAAGATTAC 
CTGGCGGCTG

ο
٠
٠
٠
ο
٠
٠

6
2
8
4
0
6
2

1
1
2
3
3
4
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GTCCTGGCAC AGCGCTGGAT GGAGCGGCTC AAGACTGTCG CTGGG

(2) INFORMATION FOR SEQ ID N0:117:

5
 

4اه

⑴ SEQUENCE CHARACTERISTICS:
(A) LENGTH : 4-0 base ؟airs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single;D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:117:
GCCTCCAAGA 
TGTGCCTTTC 
CTGCKGGÎsGk 
TCCCGGTGCC 
 ccœîÆQxTk؟
GCTGTCTUkAA

TGGATGGAGC

TGCAAGGCTT
ذكذ٢ح٢ث<ح٢لا٢٢ث٢د

لآ٢حثكظعذ٣لآ0غح
MGGCKCeCk 
TCCGTGAGCT 
AGGACGAGGA 
GGCTCAAGAC

GCTGGAGCGC 
CAGCTGTCTT 
GCTGGTGGCG

0لآأ٢حححذىجحلآذ

GTCTGACTAC 
GCTCTGCGGG
TGTCGCTGGG

GTGAACACGG 
CGCTTCGTCC 

 CTGKMaiCœ؟
GkCTCCTCKX 

CCKKCkCk؟؟ 
CTGCTTCAAG 
GGCCTCTGGC

AGATACACTT 
AGACCAACAT

CCCTGTCTGG 
GCCCCATCTC 
ATTACCCAGT
GGCTGGTCCT

TGTCACCAAA

لحح4حلآلآثيئذذك
ذيق٢حإهألآأذ٢ذ٢ظذ

٢ححغذ^لآا٢ًذ٢ذ٢حث
GGCACAGCGC

0
0
0
0
0
0
0
0

6
2
8
4
0
6
2
5

1
1
2
3
 3
4
 4

(2) INFORMATION FOR SEQ ID N0:118:
⑴ SEQUENCE CHARACTERISTICS:

(A) LENGTH: 435 base ؟airs
(B) TYPE: nucleic acid;c) STRANDEDNESS: single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:118:

TGTGCCTTTC
٢لآد٢ذ٢ذ(ةظئ1غذي

TCCCGGTGCC 
ACGCAGGACT 
GAGCTGTCTG 
GkGQxîÆCTCT 
AAGACTGTCG

TGCAAGGCTT
حا٢ًآح٢لا٢ح٢ذيأذ٢لا1لأ

rîœTÆCTœk 
GCTCCTTCCA 
ACTACCTGCT 
GCGGGGGCCT 
CTGGG

GCTGGAGCGC 
CAGCTGTCTT 
GCTGGTGGCG 
GTGTCAGCCC 
кСкСМЗхСССО.

CTGGCGGCTG

GTGAACACGG
CGCTTCGTCC

لآح٢ثسذ<ح٢لآح(ح
GkCTCCTCkk 
ATCTCCTCCG 
CCkOTCkCCG 
GTCCTGGCAC

AGATACACTT
AGACCAACAT

CCCTGTCTGG
ACTTCGCTGT

AGCGCTGGAT

TGTCACCAAA
حالآح٢ث<حلآاححثاًح

cœckkcœe
CAAAATCCGT 
CCTGCKGGkC 
GGAGCGGCTC

0
0
0
0
0
0
0
5

6
2
0
0
4
0
6
2
3

1
1
2
3
 3
4
4

(2) INFORMATION FOR SEQ ID N0:119:
⑴ SEQUENCE CHARACTERISTICS:

(A) £eNGTH: 465 base ؟airs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:119:

GCCCCCCCCA
ححلآ٢ذكإث٢حذكظذ

GAGCTGCAGT 
GGGAGCGGTG 
TTCGCTOTCA

CGCTGGATGG
GTGAACACGG

GCTGTCTTCG
TGGTGGCGCT 
GTCAGTCCGA 
GAAATGGAAC

حلآعنلظ٢هئ٢ا٢ًطذ

AGATACACTT

CTTCGTCCAG 
GAAGCCCTGG

GCTGTCTCAC 
GGAGCTCTGC 
GACTGTCGCT 
TGTCACCAAA

٢لآث٢ذ٢حلآ٢٦ح٢ذ<3اظ٢ذ
ТССТТССААС 
TACCTGCTTC 
GGGGGCCTCT 
жетссккОхк 
TGTGCCTTTC

CCCGCCTCCT 
KGkkCTTCTC

٢ذ١ثىئذلآ٢غحىذ٢ذ
ACAGCCCCAT

ذكظلأ№٢حححبغلآ
GGCGGCTGGT 
TGCAAGGCTT 
AGCCC

0ذيأح٢ذذ٢ذذ<ح٢د
CCGGTGCCTG 
TGGTGGCAAT

ح٢حلآححلآ<حلإذ(ح
AGTCACCGTG 
CCTGGCACAG 
GCTGGAGCGC

0
0
0
0
0
0
0
5

6
2
8
4
0
6
2
6

1
1
2
3
3
4
4

(2) INFORMATION FOR SEQ ID N0:120:
⑴ SEQUENCE CHARACTERISTICS:

(A) LENGTH: 450 base ؟airs
(B) TYPE: nucleic acid
(c) STRANDEDNESS: single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:120:

GCCCCCCCCA
حلآ٢ذيئذاًث0حذى

GAGCTGCAGT 
GGCACCCAGG

GCTGTCTTCG
TGGTGGCGCT

ACTGCTCCTT

CTTCGTCCAG 
GKÎÆCœTGG 
OTCCriCkkCC 
CCAACACAGC

ACCAACATCT 
K؟Cïs£T؛CœC 
CTGTCAGGCG 
CCCATCTCCT

CCCGCCTCCT 
AGkkCTTCTC 
GTMCGGCAG 
CCGACTTCGC

GCAGGAGACC
CœGTGCCTG

TGTCAAAATC

0
0
0
0

6
2
8
4

1
1
2

)13



wo 98/18923 PCT^S97/187OO

(2)

CGTGAGCTGT
 ٢طذ٢لا٢ئيأذ٢ةظث٢لا

لآح٢لا1حغئكه٢لآ0
CACTTTGTCA

CTGACTACCT 
TCTGCGGGGG 
TCGCTGGGTC 
CCAAATOTGC

GCTTCAAGAT
CCTCTGGCGG
CTTTCAGCCC

TACCCAGTCA
CTGGTCCTGG
GGCTTGCTGG

CCGTGGCCTC
AGCGCGTGAA

CAACCTGCAG 
GMGGKGCQiQ! 
CACGGAGATA

0
0
0
0

0
 6
 2
 5

3
3
4
4

INFORMATION FOR SEQ ID N0:121:
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH： 435 base ؟airs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:121:
GCCCCCCCCA

 ؟٢ح٢ئ٢ذ1جخحذي٢ئ
0ذيأ٢ح٢ا٢ًذكظحذ٢لآ

TACCTGCTTC
GGGGGCCTCT

0ا٢ذ0ا٢ع٢حث1غذكه
TCTGCCTTTC

GCTGTCTTCG 
TGGTGGCGCT 
GTCAGCCCGA

حلذلآلآعظذكعإ٢حد
GGCGGCTGGT

لآ٢حذ1ئىني0لآلآئاً
AGCCC

CTTCGTCCAG 
GAAGCCCTGG 
CTCCTCAACC 
CTCCTCCGkC 
AGTCACCGTG 
CCTGGCACAG 
GCTGGAGCGC

ACCAACATCT
ATCACTCGCC 
CTGTCTGGCG 
TTCGCTGTCA 
GCCTcckkee 
CGCTGGATGG 
GTGAACACGG

CCCGCCTCCT
ÎÆkkCTTCTC

٢ذ٢ذكتيئظئ٢حظحذ
AAATCCGTGA 
TGCAGGKCGk 
AGCGGCTCAA
AGATACACTT

GCAGGAGACC
CCGGTGCCTG

٢ذكذحذ<لآحللإئ٢ذ<ح
GCTGTCTGAC 
GGAGCTCTO: 
GACTGTCGCT
TGTCACCAAA

0
0
0
0
0
0
0
5

6
2
8
4
0
6
2
3

1
1
2
3
3
4
4

(2) INFORMATION FOR SEQ ID N0:122:
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 451 base ؟airs
(B) TYPE: nucleic acid;c) STRANDEDNESS: single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:122:

GCCGACGAGG 
CGGCTCKkGk 
ATACACTTTG 
ACCAACATCT 
MCkCTeœe 
CTGTCTGGAG

٢حت٢لآ؛إحث<ح(؟ح<ح
TTACCCAGTC

AGCTCTGCGG 
CTCTCGCTGG 
tÎCkCCXkMG 
CCCGCCTCCT

لآحسعإ٢ا٢ًحلآئ
GTAGTGGATC

٢ا٢ًئ٢ث<لآلآحغذ٢ث٢ذ
ACCGTGGCCT

GGGCCTCTGG 
отссмчамс■ 
TGCCTTTCAG 
GCAGGAGACC 
CCGGTGCCTG 
CGGAGGTTCT 
CTGTCAAAAT 
CCAACCTGCA

CGGCTGGTCC
œcœcœek

 ٢حححل0حذدإل?ذى٢ث
لآجذىإذلم٢ذ٢ذحبأث٢ح

GGCAACCCAG 
CCGTGAGCTG
G

TGGCACAGCG 
TGGAGCGCGT 
GCTGTCTTCG 
TGGTGGCGCT 
GTCAGCCCGA 
GACTGCTCCT 
TCTGACTACC

CTGGATGGAG

CTTCCTCCAG
GAAGCCCTGG
CTCCTCKKGC

TGCTTCAAGA

o
o
o
o
o
o
o
l

6
2
8
4
0
6
2
5

1
1
2
 3
3
4
 4

(2) INFORMATION FOR SEQ ：D N0:123:
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 465 base ؟airs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:123:

GCCGACGAGG 
CGGCTCMÆik 
ATACACTTTG 
>£CkkC№CT

CTGTCTGGAG
حلآألآلححلآ<ح1حيى

TACCTGCTTC

AGCTCTGCGG 
CTGTCGCTGG

؟٢؟ءذح.ظهأ٢؟٢ذ
CCCGCCTCCT

؟حسعإ٣حلآ٢لآ<ح
GTAGTGGATC 
kCKGCCCCM 
AAGATTACCC

GGGCCTCTGG

TGCCTTTCAG 
GCAGGAGACC 
CCGGTGCCTG 
CGGTGGCAGT 
CTCCTCCGAC 
AGTCACCGTG

CGGCTCGTCC 
CAAGGCTTGC 
cccccœcck

GAGCTGCAGT 
œGkœœeQ 
TTCGCTGTCA
GCCTCCAACC

TGGCACAGCG

GCTGTCTTCG 
TGGTGGCGCT 
GTCAQiCCCGk 
GKVCTGQAN： 
XkMCCCTGk
TGCAG

CTGGATGGAG 
GAACACGGAG 
CTTCGTCCAG 
GAAGCCCTGG 
CT^CT^Î^^ 
CCAGGkCTGC 
GCTGTCTGAC

0
0
0
0
0
0
0
5

6
2
0
0
4
0
 6
 2
6

1
1
2
 3
 3
Λ
0
4
4

(2) INFORMATION FOR SEQ ID N0:124:
(i) SEQUENCE CHARACTERISTICS :

(A) LENGTH： 437 base ؟airs
⑻ TYPE: nucleic acid;C) STRANDEDNESS: single
(D؛ TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID N◦:124:

CCATGGCCAC CCAGGACTGC TCCTTCCAAC ACAGCCCCAT CTCCTCCGAC TTCGCTGTCA ٥
 

اه
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AAATCCGTGA
TGCAGGACGA
لآلآئكذنكذلآعذنكظ
AGACCAACAT
CCCTGGGCGG

GCTGTCTGAC 
GGAGCTCTGC 
GACTGTCGCT

٢ة0لآا٢غظظححإظث
CTCCCGCCTC

ح<ح>غذذي٢لآآث٢لا
TGGATCC

TACCTGCTTC 
GGGGGCCTCT 
GGGTCCAAGA 
TGTGCCTTTC 
CTGCkGGkGk 
TCCCGGTGCC

AAGATTACCC 
GGCGGCTGGT

لآ٢حذ>ذىق0لآلآح
ïÆœcccccc 
CCTCCGKGCk 
TGGAGCTGCA

AGTCACCGTC
GCTOGAGCGC 
CAGCTGTCTT 
GCTGGTGGœ
GTGTCAGCCC

GCCTCCAACC
CGCTGGMGG 
GTYGAXCKGœ 
œCTTCGTCC 
CTGAAGCCCT
GACTCCTCAA

〇٠
٠
٠
٠

〇
フ

2
8
4
0
6
2
3

1
1
2
3
3
4
4

(2) INFORMATION FOR SEQ ID N0:125:
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH： 436 base pairs
(B) TYPE: nucleic acid
(c) STRANDEDNESS: single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:125:
GGATCCGGAG

هأ٢ئ٢ث٢لآ٢ذياحذ٢ذ

kCGGkGMkC 
GTCCÄGACCA 
CCCTGGMCk 
TCAACCCTGT

GTACCCAGGA 
GTGAGCTGTC

 حاًغ٢ذ٦ذي٢ذ>حةل٢لآ
٣لآ٢ث1ىه1لآحي0لآا

ACTTTGTCAC 
кСМСТСССОх

AAGCTT

стсстссттс
لآ٢ثكذذ٣ثكظلآ٢لآت٢ث

CTGCGGGGGC
ح٢لآحذ٢لآذ(ذ؟ئ<حح

CTTCTCCCGG

٢غحعإد٢ذ1ذي٢حث
CTTCAAGATT 
CTCTGGCGGC

٣حلآلآلآ^ححذك٢ئ٢د

TGCCTGGAGC

ССАТСТССТС

TGGTCCTGGC 
GCTTGCTGGA

٢حث<ح٢ذحلظحلا٢ث٢ا٢ًذ

TCCAGTCTCA

CGACTTCGCT 
CGTGGCCTCC 
ACAGœCTGG 
GCGCCTGAkC 
TCTTCGCTTC

GCCCGACTCC

0
0
0
0
0
0
0
6

6
2
8
4
0
6
2
3

1
1
2
 3
3
4
 4

(2) INFORMATION FOR SEQ ID N0:126:
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 449 base ؟airs
(B) TYPE: nucleic acid
(C) STRMDEDNESS: single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:126:
CCATGGCCAC

TGCAGGACGA

AGACCAACAT
٢ذ٢ذ^لآ٢ىحلآلايأث

CCCTGGGCGG

CCAGGACTGC
GCTCTCTGAC 
GGAGCTCTGC 
GACTGTCGCT 
 CTCkCCkKk؟
CTCcœcCTC 
cci^kkCT٣ve 
TGGGTCAGGA

TCCTTCCAAC 
TACCTGCTTC 
GGGGGCCTCT 
œOTCckîÆk 
TGTGCCTTTC 
CTGCkQiCi^Gk 
TCcœGTOCc 
GGTGGATCC

ACAGrcCCAT

GGCGGCTGGT

TGGAGCTGCA

CTCCTCCGAC 
AGTCACœTG

GCTGGAGœC 
CAGCTGTCTT 
GCTGGTGGCG
GTGTCAGCCC

TTCGCTCTCA
لآححذا٢ًئكخةحئ<ح

CGCTGGATGG 
GTGkkCkcœ 
œCTTCGTCC 
CTGkkGCCCT 
GACTCCTCAA

〇٠
٠

〇٠
〇

〇٠١

6
2
8
4
0
6
2
4

1
1
2
3
3
 4
 4

(2) INFORMATION FOR SEQ ID N0:127:
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 439 base ؟airs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:127:

GGATCCGGAG
0ح٢حل0٢لآ٢ث1خيعا

ذ(لآ٢لذ4لآ؛00خ0ا٢ت

TTCGTCCAGA

TCCTCAACCC

GTGGCACCCA
TCCGTGAGCT
KGGkCGkGGk

TACACTTTGT

TCACTCGCCA
TGTAAGCTT

GGACTGCTCC
GCTCTGCGGG 
TGTCGCTGGG 
CACCAAATGT 
œGCCTCCTG
GAACTTCTCC

TTCCAACACA
CTGCTTCAAG
GGCCTCTGGC

ذ؟٢لآلآلآحت٢ذيألا٢ث

œGTGCCTGG

GCCCCATCTC
 №لآ1ثي٢ئ<ذكظح٢حل
0ل٢؟حذ٢ذ٢لآذ٢ح٣لآ

AAGGCTTGCT
٢ئ٢ححلم٢ح(حلا٢ظئ٢ذ

cœkGCKGCT 
AGCTGCAGTG

CTCCGACTTC
٢ح،ذئ٢ث<لآأذ٢ذكذ٢حد

œkGœCG٦١G 
CTGTCTTCGC 
GGTGGCGCTG 
TCAGCCCGAC

0
0
0
0
0
0
0
9

6
2
0
0
4
0
6
2
3

1
1
2
3
3
 4
 4

(2) INFORMATION FOR SEQ ID N0:128:

(i) SEQUENCE CHARACTERISTICS :
(A) LENGTH: 461 base ؟airs
(B) TYPE: nucleic acid (C؛ STRANDEDNESS: single
D) TOPOLOGY: linear

Hf
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(xi) SEQUENCE DESCRIPTION: SEQ ID N0:128:

CCATGGCCAC

N3xC<3Q¡CTC.kk

AGACCAACAT
GGATCACTCG
CCCTGGGCGG

CCAGGACTGC
GCTGTCTGAC 
GGAGCTCTGC

 ٢غذ٢ث٢لآذاًلآ٢ذ(ث٢لآاث
етскескКк؟ 
CTCCCGCCTC 
CCAGAACTTC 
TGGGTCAGGA

TCCTTCCAAC
TACCTGCTTC
GGGGGCCTCT
TGTGCCTTTC

TCCCGGTGCC
GGTGGGTCAG

ACAGCCCCAT 
AAGATTACCC 
GGCGGCTGGT 
TGCAAGGCTT 
KGCCCCCCCC 
CCTCCGAGCk

GAGGTGGATC

CTCCTCCGAC 
AGTCACCGTG

GCTGGAGCGC 
CAGCTGTCTT 
GCTGGTGGCG 
OTOTCkGCCC 
c

TTCGCTGTCA

CGCTGGATGG
OTGkkCACGG
CGCTTCGTCC

GACTCCTCAA

o
o
o
o
o
o
o
l

6
2
0
0
4
0
6
2
6

1
1
2
3
3
4
4

INFORMATION FOR SEQ ID N0:129:⑵
(i) SEQUENŒ CHARACTERISTICS:

(A) LENGTH: 457 base ؟airs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:129:
GGATCCGGAG 
CCCATCTCCT

CTGGTCCTGG 
GGCTTGCTGG 
cœcceïÆC؟ 
GkaCkGCTGG
CTGCAGTGTC

GTGGCTCAGG 
cœkCT ٦؛ cœ 
CCGTGGCCTC

ذيأ٢ذ٢حذ٢لآذ٢ذ1حني
GTCTTCGCTT 
TGGCGCTGAA 
AGCCCGACTC

GGGAGGTAGT
لآا0حآتمسلذحلآأ<ح

GATGGAGCGG

حححح٢ا٢ًذ٢لآ؛ظث٢ث
CTCAACCCTG

GGTACCCAGG
CGTGAGCTGT

٢ءذذ٢ح(ذيأذ(ىذث

٢1ححل٢آلآا٢ًذ٢حل٢غئ

حىح؟حىج٢لأاذكظئ
TAAGCTT

ACTGCTCCTT
CTGKCTKCCT 
TCTCCGGGGG 
TCGCTGGGTC 
eckkKVOTœ

٢ذ٢لآاحلا٢حث٢لآ<ح<>غح
ACTTCTCCCG

CCAACACAGC
GC٢VT٢.ki4GM 
CCTCTGGCGG 
CkAGMGCkk

œiÆkœTœ
GTGCCTGGAG

〇

〇

〇

〇

〇

〇

〇

フ

6
2
8
4
0
6
2
5

1
1
2
3
 3
 4
4

(2) INFORMATION FOR SEQ ID N0:130:
(i) SEQUENCE CHARACTERISTICS :

(A) LENGTH: 4^8 base ؟airs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:130:

GCCGACGAGG 
CGGCTCkkGk 
ATACACTTTG 
ACCAACATCT 
NVCKCTCGCC 
CTGGGCGGTG 
GACTTCGCTG 
GTGGCCTCCA

AGCTCTGCGG 
CTGTCGCTGG 
TCkCCkkkVG 
CCCGCCTCCT

GMCCGGKGG

ACCTGCAG

GGGCCTCTGG
TGCCTTTCAG 
GCAGGAGACC 
ссоетасстс
TkeœîÆGkC
TGAGCTGTCT

CGGCTGGTCC
CkkœCTTGC

CTOkGCkGC؟
٢جلاتذ٢ح٣لآ0؟ثكذح

TGCTCCTTCC
GACTACCTGC

TGGCACAGCG
TGGAGCGCGT 
GCTGTCTTCG

٢حل٢ذ٢ذ٢حل٢ذ٢حذ(حذ٢اً
CTCkGCCCGk 
KkCkciÆcec
TTCAAGATTA

CTGGATGGAG
(حلظخذ>ىثك٢ةظذ

CTTCGTCCAG 
GkkGCCCTGG

٢حاً؛ظئ٢ححلآححلآ
CCCAGTCACC

0
0
0
0
0
0
0
8

6
2
8
4
0
6
2
3

1
1
2
3
3
4
4

《2) INFORMATION FOR SEQ ID N◦:131:
⑴ SEQUENCE CHARACTERISTICS:

(A) LENGTH: 441 base ؟airs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:131:
GCCGACGAGG
CGGCTCkAGk
ATACACTTTG

NVCkCTCGCC 
CTGGGCGGTG
TCCGACTTCG
ACCGTGGCCT

AGCTCTGCGG 
CTGTCGCTGG

cœGCCTCCT
حلاتطذكظ٦لآح٢لآلئ٢ئ

GATCCGGAGG

CCAACCTGCA

GGGCCTCTGG

TGCCTTTCAG
<ة٢ذكذث٢ذ1غذي٢حئ

cœGTGCCTG

CœTGAGCTG
G

œGCTGGTCC
<ح^لآلآحذ؟ذي٢حذ

 لآأ٢لا<غذاًح٢ذ٢ذكظث٢ث
 ٢ذىلًاذ٢لآث(ذ٢حث٢ذ٢ح
GkCTGCTCC؟

TGGCACAGCG 
TGGAGCGœT 
GOTGTCTTCG 
TGGTGGCGCT 
GTCkGCCœk 
TCCAACACAG 
TGCTTCAAGA

CTCGATCGAG 
GkkekCGGkG 
CTTCGTCCAG

٢غةذ٢ذ٢ث٢حث٢لآ٢ىذ
стсстск^гс 
сссгвдстсс 
TTACCCAGTC

o
o
o
o
o
o
o
l

6
2
8
4

ن
6
٩
4ك

1
1
2
3
3
4
4

(2) ™formation for SEQ ID №:132:

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

Η،>
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(xi) SEQUENCE DESCRIPTION: SEQ ID N0:132:

(D) TOPOLOGY: linear

GCCGACGAGG
ATACACTTTG

CTGGGCGGTG
CCCATCTCCT
TACCCAGTCA

AGCTCTGCGG 
CTGTCGCTGG

٢ا٢ًغت٢ث٢؟؛ظخذلا٢ذ
CCCGCCTCCT 
AGAACTTCTC

CCGACTTCGC 
CCGTGGCCTC

GGGCCTCTGG
TGCCTTTCAG 
GCAGGAGACC 
CCGGTGCCTG 
 GGKVCCGGk؟
TGTCATkAATC
CAACCTGCAG

CGGCTGGTCC

حح؟٢ةظذ٢ةاذئ٢ث
GAGCTGCAGT 
GOTkCCCkGG 
CGTGAGCTGT

TGGCACAGCG 
TGGAGCGCGT 
GCTGTCTTCG 
TGGTGGCGCT
ACTGCTCCTT 
CTGACTACCT

CTGGATGGAG
 ٢جحسذ£٢ذيأحذ

لآح٣حلآ0ححالآ^ذى
GAAGCCCTGG 
CTCCTCkXCC 
CCAACACAGC 
GCTTCAAGAT

o
o
o
o
o
o
o
o

6
2
8
4
0
6
2
5

1
1
2
 3
3
4
4

(2) INFORMATION FOR SEQ ID N0:133:
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 459 base ؟airs
(B) TYPE: nucleic aciä 
ici STRANDEDNESS: single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:133:

GCCGACGAGG
ATACACTTTG 
ACCAACATCT 
NYCkCTCGCC 
CTGGGCGGTG 
CAACACAGCC
CTTCAAGATT

AGCTCTGCGG
CTGTCGCTGG

CCCGCCTCCT
GATCCGGAGG 
CCATCTCCTC
ACCCAGTCAC

GGGCCTCTGG 
GTCCkAGNVG 
TGCCTTTCAG

CCGGTGCCTG 
TGGCTCAGGG 
CGACTTCGCT 
CGTGGCCTCC

CGGCTGGTCC 
CMGGCTTGC

حاححح٢حث٢حئ٢غت

GAGCTGCAGT 
GGAGGTAGTG 
QiTCkkkMCC 
AACCTGCAG

TGGCACAGCG
لآ0ذا1ًحث(حذي٢لآأذ

GCTGTCTTCG 
TOGTGGCGCT 
OTCKGCCCGK

لآذاً>ح<ثدظححح٢غذ
GTGAGCTCTC

CTGGATGGAG
٢حغحسث٢ث٢ذ1ذي

CTTCGTCCAG 
GkkGCCOTGG 
сткгстгкхсг 
стестссттс 
TGACTACCTG

0
0
0
0
0
0
0
9

6
2
0
0
4
0
6
2
5

1
1
2
3
3
4
4

(2) INFORMATION FOR SEQ ID N0:134:
(i) SEQUENCE CHARACTERISTICS :

(A) LENGTH: 465 base ؟airs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:134:

GCCGACGAGG
ATACACTTTG 
kCCkk٢.№C٢V

حلآياً^حذ(حلآدى٢لا
CTOGGCGGTG

TACCTGCTTC

AGCTCTGCGG
CTGTCGCTGG

CCCGCCTCCT

 ٢ذ0ثاًظحلآ٢ذىإذ٢ذ
ط٢ذىجد٢٢حد٢لد٢٦ح

AAGATTACCC

GGGCCTCTGG
GTCCAAGATG 
TGCCTTTCAG

٢ذ٢ةىلأث0ذحظل5ح٢ث
œGGTOCCTC 
TGGGTCAGGA

AGTCACCGTG

CGGCTGGTCC
CMÆQCTTGe 
сссссгссск

GGTGGATCCG 
TTCGCTOTCA

حذك<لآح٢ث٢دىن؟ذ٢ث

TGGCACAGCG 
 ؟GGkGCGCG؟
GCTGTCTTœ 
TGGTOGCGCT

KKKVCCQxTQik 
TOCAG

CTGGATGGAG
CTTTOTCCAG 
GKKGCeCTQiQx 
СТССТСкКСС 
eekœkCTQie 
GCTGTCTGAC

0
0
0
0
0
0
0
5

6
2
8
4
0
6
2
6

1
1
2
 3
3
4
 4

(2) INFORMATION FOR SEQ ID N0:135:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 483 base ؟airs;B؛ TYPE: nucleic acid
;ci STRANDEDNESS: single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:135:

GCCGACGAGG

ATACACTTTG

غحلآ؛ظ<لآح<ح٢ححذ
CTGGGCGGTG 
AGTGGTACCC 
KÎCœTGîÆC 
CAG

AGCTCTGCGG 
CTGTCGCTGG

٢لآ٢لآيئظذححلآح٢ذ
CCCGCCTCCT 
kQiKKCTTCTC

٢ذ٢ذكظحلآأذ٢ظذ٢ذ0
ХТОкСТОСТС 
TGTCTGACTA

GGGCCTCTGG
٢ذ٢ةظإححلآ№ذك

TGCCTTTCAG

CCGGTGCCTG
٢<?ة<ذ٢لآذ٢ئكذث٢ظذ

CCTGCTTCAA

CGGCTGGTCC
ح1ه٢ذ0ح٢لآعآ0<ح

ccœccccck

 ٢لآحذىإذ<حث14لآذك
٢ذ٢ذ٣لآ٢ذ٢حعإذ٢ذ0ل

iæccccmctv
ثلم٦١لآ؛٢لآ1حي٢ث٢ذكإئ

TGGCACAGCG 
TGGAGCGCGT 
GCTGCCTTCG 
TGGTGGCGCT

GAGGTGGCTC 
сстетекстт 
TCACCGTGGC

CTOGATOGAG
٢ذ(ئكطحسذ٢ذيأذ

CTTCGTCCAG 
оккхзссстао، 
C ٢٦؛ CCÎCXÎÆC

CTCCAACCTG

٠
٠
٠
٠
٠
٠
٠
٠
٢
١
٦

6
2
8
4
0
6
2
8
8

1
1
2
3
3
4
4
4

⑵ INFORMATION FOR SEQ ID N0:136:

،،7
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⑴ SEQUENCE CHARACTERISTICS:
(A) LENGTH: 465 base ؟airs
(B) TYPE: nucleic acid 
(C STRANDEDNESS: single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID N◦:136:

GCCGATTACC 
TGGCGGCTGG 
KYGCKKGGCT

 ح٦ححذي٢.ح٢ئ٢حلا
حلآححبذ٢حذىجذبمئ

CTGGAGCTGC 
GGAGGTGGAT 
GACTTCGCTG

CAGTCACCGT 
TCCTGGCACA 
TGCTGGAGCG 
CCAGCTGTCT 
AGCTGGTGGC

CCGGAGGTGG 
TCAAAATCCG

GGCCTCCAAC 
GCGCTGGATG 
eCTGkkCkTO 
TCGCTTCGTC 
QxCTGMÆCCC 
CGACTCCTCA

TGAGCTGTCT

CTGCAGGACG
GkGCGGCTCk
GAGATACACT
TGGMCkCTC
ACCCTGGGCG
TGCTCCTTCC
GACTACCTGC

AGGAGCTCTG 
AGACTGTCGC 
TTGTCACCAA 
TCTCCCGCCT

٢حذ٢حاهأةخئ٣١ح٢لآ
GTGGGTCAGG 
kkCkCkGCCC 
TTCAA

CGGGGGCCTC 
TGGGTCCAAG 
ATGTGCCTTT 
CCTGCAGGAG 
CTCCCGGTGC 
AGGTGGGTCA 
CATCTCCTCC

0
0
0
0
0
0
0
5

6
2
8
4
0
6
2
6

1
1
2
3
3
4
4

(2) INFORMATION FOR SEQ ID N0:137:
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 465 base ؟airs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:137:

GCCGCCTCCA
CKGCGCTGGk 
CGCOTGkACk 
CTTCGCTTCG

٢ذ٢ئ٢ذ٢لآلئ<ذ1حذس
CCCGACTCCT 
GGCkCCCÄGQi
CGTGAGCTGT

ACCTGCAGGA
لآ٢حذكظذاًذ٢لآحذ(ذ

ح٢ذلملآاًئ٢ذ№حغح
CAACCCTGGG 
ACTGCTCCTT 
CTGACTACCT

CGAGGAGCTC 
CKIÆkCTCTC 
CTTTGTCACC 
CMCTCCCGC 
TCGCCkGAKC 
CGGTGGGTCA 
CCAACACAGC 
GCTTCAAGAT

TGCGGGGGCC

AAATGTGCCT 
CTCCTGCkGG 
TTCTCCCGGT 
GGAGGTGGGT 
ессмхгтсс؟
TACCCAGTCA

TCTGGCGGCT 
kGMQCkKGG 
TTCAGCCCCC 
MkCCTCCGk

٢لآأححذ٢ذ٢ذيأذ٢ئ٢لآ

CCGACTTCGC
CCGTG

GGTCCTGGCA 
CTTGCTGGAG 
CCCCAGCTGT 
GCAGCTGGTG 
GCAGTGTCAG 
ATCCGGAGGT 
TGTCAAAATC

0
0
0
0
0
0
0
5

6
2
8
^
0
6
2
6

1
1
2
 3
3
 4
4

(2) INFOF№ATION for seq ID N0:138:
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 465 base ؟airs
(B) TYPE: nucleic acid;C) STRMDEDNESS: single 
;D) TOPOLOGY: linear

(xi》 SEQUENCE DESCRIPTION: SEQ ID N0:138:

GCCGTCGCTG 
OTCkŒkAKV 
TCCCGCCTCC 
CAGAACTTCT 
GGGTCAGGAG 
CACAGCCCCA 
CKKSMTKCC
TGGCGGCTGG

GGTCCMGAT 
GTGCCTTTCA

آ٢ذ٢ذكزث٢ذ1حاذذي
CCCGGTGCCT 
GTGGGTCAGG

لآأ٢آئ٦جلآححح<ح0ظل

TCCTGGCACA

GCAAGGCTTG 
œccccccec

٢٢ة٢ت<ح0^ذى<ةذح
GGAGCTGCAG
CTTCGCTGTC

٢حهذ٢ث٢لآ٢.٢حاهألا
GCGCTGGATG

CTGGAGCGCG 
AGCTGTCTTC 
CTGGTGGCGC

لآأ٢ذيئثاًلآاًذ٢حلا٢ث٢ذ

؟ح٢ذ٢ث^حإذذاًذ٢ذ
GAGCGGCTCA

GCTTCGTCCA 
TGAAGCCCTG 
KCTCCTCKkC

٢ئ٢ةح٢ذ٢حغذ٢ا٢ًذ
AGCTGTCTGA 
AGGAGCTCTG 
AGACT

GATACACTTT
GkCekXCMC 
GMCKCTcœ 
CCTGGGCGGT
CTACCTGCTT 
CGGGGGCCTC

0
0
0
0
0
0
0
5

6
2
8
4
0
6
2
6

1
1
2
3
3
4
4

(2) INFORMATION FOR SEQ ID N◦:139:
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 465 base ؟airs
(B) TYPE: nucleic acid 
C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:139:

GCCTCCAAGA 
TGTGCCTTTC 
CTGCAGGAGA 

CCCQCTGœ؟ 
٢ذ٢لآاذ٢ذ٢ئ(ذ٢لآ٢ةذئ

ATCTCCTCCG 
ccM٢?ckœG 
GTCCTGGCAC

TGCAAGGCTT

CCTCCGMCk 
TCGïÆCTœk 
QrkGQrTQxGMC 
ACTTCGCTGT 
 GGCCTCCkk؟
AGCGCTGGAT

GCTGGAGCGC 
CAGCTGTCTT 
GCTGGTGGCG 
GTOTCAGCCC 
TOGkGOTGGC 
CAAAATCCGT 
CCTGC^GkC 
GGAGCGGCTC

GTGAACATOG
CGCTTCGTCC
CTGAAGCCCT

GAGCTGTCTG 
GAGGAGCTCT
Х^3|кг؟стс<3m

aga™cactt
AGACCAACAT

٢لآ؛ظذ(ذ٢ق(ح(لآتكذئ
CCCTGGGCGG 
GCTCCTTCCA 
кгткссто،(：؟ 
GœGGGGCCT 
CTGGG

TGTCACCAAA 
CTCCCGCCTC

حح>ذد1لآألآاحىن٢ح
TOGGTCAGGA 
kCkCïsGcœe

CTCGœGCTG

0
0
0
0
0
0
0
5

6
2
8
4
0
6
2
6

1
1
2
3
3
4
4
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(2) INFORMATION FOR SEQ ID N0:140:
⑴ SEQUENCE CHARACTERISTICS:

(A) LENGTH: 465 base ؟airs
(B) TYPE: nucleic acid
(O STRANDEDNESS: single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:140:
GCCCCCCCCA

GAGCTGCAGT
TTCGCTGTCA
QCCTCCKKCC 
CGCTGGATGG
GTGAACACGG

GCTGTCTTCG
TGGTGGCGCT

GAGGTGGCAC 
AAATCCGTGA

AGATACACTT

CTTCGTCCAG
 ٢لآحححذكطغذ٢ذ٢ذ
٢.٢لآححلآ٢ذلا1حلا<ح

ceîÆQkCTœ 
GCTGTCTGAC 
GGAGCTCTGC 
GACTGTCGCT 
TGTCACCAAA

ACCAACATCT

CTGGGCGGTG 
TCCTTCCAAC 
TACCTGCTTC 
GGGGGCCTCT 
GGGTCCAAGA 
TGTGCCTTTC

CCCGCCTCCT 
каккстастс 
GGTCAGGAGG 
KCKGCCCCK?

GGCGGCTGGT
لآ٢حذ1^ذى٢حذ٢لآ٢لآ

AGCCC

GCTsGGkGKCC 
CCGGTGCCTG 
TGGGTCAGGA

AGTCACCGTG 
CCTGGCkCkG
GCTGGAGCGC

O
O
O
٠
٠
٠
O
5

6
2
8
4
0
6
2
6

1
1
2
3
3
4
4

(2) INFORMATION FOR SEQ ID N0:141:
⑴ SEQUENCE CHARACTERISTICS:

(A) LENGTH: 465 base ؟airs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID N◦:141:
GCCCGCTTCG
GCGCTGkkGC 
CCCGACTCCT

٢ذ٢غححثيأحذ٢ة(ذ
CGTGAGCTGT

CACTTTGTCA

TCCAGACCAA 
CCTGGMCKC 
CkkCCCTGGG 
ACTGCTCCTT 
CTCKCTKCOT 
TCTGCGGGGG 
TCGCTGGGTC 
CCAAATGTGC

CATCTCCCGC 
 œœxGKkc؟
CGGTGGGTCA 
CCAACACAGC 
GCTTCAAGAT

CMGATGCAA 
CTTTCAGCCC

CTCCTGCAGG 
TTCTCCCGGT 
GGAGGTGGGT 
CCCMCTCCT 
 kCCCkCTCk؟
CTGGTCCTGG 
GGCTTGCTGG 
CCCCCCAGCT

AGACCTCCGA
GCCTGGAGCT

٢غ٢ذ٢لآأذ(ىذذ٢ق(ذ
CCGACTTCGC 
CCGTGGCCTC 
CkCkGCGCTG

GTCTT

GCAGCTGGTG
ذا٢ًحغت٢حل0ىذحلآأ

ATCCGGAGGT 
татгкккмс

GNvœïÆcœ

0
0
0
0
0
0
0
5

6
2
8
4
0
6
2
6

1
1
2
 3
 3
4
4

(2) INFORMATION FOR SEQ ID N0:142:

(i) SEQUENŒ CHARACTERISTICS ;
(A) LENGTH: 465 base ؟airs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:142:

GGKYCKCTC؟

TGCTCCTTCC
 ٢حإذذ٢غلآ٢ئ٢ئ٢حل٢ذ<ح
٢٦ذلمح٢لا٢ذ0ئ(ا٢حذكذ٢د

GCTGGGTCCA
AAATGTGCCT

TCTCCCGCCT
GTGGGTCAGG 
AACACAGCCC 
TTCAAGATTA 
TCTGGCGGCT 
AGATGCAAGG
TTCAGCCCCC

CCTGCAGGAG 
CTCCCGGTGC 
AGGTGGGTCA 
CATCTCCTCC
GGTCCTGGCA 
CTTGCTGGAG 
CCCCAGCTGT

ACCTCCGAGC
CTœiÆCTœ 
GGAGGTGGAT

GTGGCCTCCA
٢حةظئ0لآحا٢ذ٢غاي

CGCCTGKKCk 
CTTCGCTTCG

AGCTGGTGGC
ccœîÆOTœ 
TCAAAATCCG 
kceTGCkGGk 
TGGAGCGGCT

TCCAG

GCTGAAGCCC 
CGkCTCCTCk 
CkCCCkGGkC 
TGAGCTGTCT 
CGAGGAGCTC

CTTTGTCACC

0
0
0
0
0
0
0
5

6
2
8
4
0
6
2
6

1
1
2
3
3
 4
4

(2) INFORMATION FOR SEQ ID N0:143:

(i) SEQUENCE CHARACTERISTICS :
(A) LENGTH: 34؛ amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: None

SEQUENCE DESCRIPTION: SEQ ID N◦:143:
Thr
1

Vai

(xi)
Gin Asp Cys Ser

5
Phe Gin His Ser Pre

10
lie Ser Ser Asp Phe Ala

15
Lys lie Arg Glu Leu Ser Asp Tyr Leu Leu Gin Asp Tyr Pro Vai

20 25 30
٩"
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130

Thr Vai Ala
35

Ser Asn Leu Gin Asp Glu
40

Glu Leu Cys Gly Gly Leu
45

Trp
Arg Leu Vai Leu Ala Gin Arg Trp Met Glu Arg Leu Lys Thr Vai Ala

50 55 60
Gly Ser Lys Met Gin Gly Leu Leu Glu Arg Vai Asn Thr Glu lie His
65 70 75 80
Phe Vai Thr Lys Cys Ala Phe Gin Pro Pro Pro Ser Cys Leu Arg Phe

85 90 95
Vai Gin Thr Asn lie Ser Arg Leu Leu Gin Glu Thr Ser Glu Gin Leu

100 105 110
Vai Ala Leu Lys Pro Trp lie Thr Arg Gin Asn Phe Ser Arg Cys Leu

115 120 125
Glu Leu Gin Cys Gin Pro

(2) INFORMATION FOR SEQ ID N0:144:

⑴ SEQUENCE CHARACTERISTIC؟:
(A) LENGTH: 139 amino acids
(B> TYPE: amino acid
C) STRANDEDNESS: single
(D) TOPOLOGY: limar

(ii) MOLECULE TYPE: None

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:144:
Thr Gin Asp Cys Ser Phe Gin His Ser Pro lie Ser Ser Asp Phe Ala
1 5 10 15

Vai Lys lie Arg Glu Leu Ser Asp Tyr Leu Leu Gin Asp Tyr Pro Vai
20 25 30

Thr Vai Ala Ser Asn Leu Gin Asp Glu Glu Leu Cys Gly Gly Leu Trp
35 40 45

Arg Leu Vai Leu Ala Gin Arg Trp Met Glu Arg Leu Lys Thr Vai Ala
50 55 60

Gly Ser Lys Met Gin Gly Leu Leu Glu Arg Vai Asn Thr Glu lie His
65 70 75 80
Phe Vai Thr Lys Cys Ala Phe Gin Pro Pro Pro Ser Cys Leu Arg Phe

85 90 95
Vai Gin Thr Asn lie Ser Arg Leu Leu Gin Glu Thr Ser Glu Gin Leu

100 105 110
Vai Ala Leu Lys Pro Trp lie Thr Arg Gin Asn Phe Ser Arg Cys Leu

115 120 125
Glu Leu Gin Cys Gin Pro Asp Ser Ser Thr Leu

130 135

(2) INFORMATION FOR SEQ ID N0:145:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 09؟ amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: None

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:145:
Thr Gin Asp Cys Ser Phe Gin His Ser Pro lie Ser Ser Asp Phe Ala
1 5 10 15

Vai Lys lie Arg Glu Leu Ser Asp Tyr Leu Leu Gin Asp Tyr Pro Vai
20 25 30

Thr Vai Ala Ser Asn Leu Gin Asp Glu Glu Leu Cys Gly Gly Leu Trp
35 40 45

Arg Leu Vai Leu Ala Gin Arg Trp Met Glu Arg Leu Lys Thr Vai Ala
50 55 60

Gly Ser Lys Met Gin Gly Leu Leu Glu Arg Vai Asn Thr Glu lie His
65 70 75 80
Phe Vai Thr Lys Cys Ala Phe Gin Pro Pro Pro Ser Cys Leu Arg Phe

85 90 95
Vai Gin Thr Asn lie Ser Arg Leu Leu Gin Glu Thr Ser Glu Gin Leu

100 105 110
Vai Ala Leu Lys Pro Trp lie Thr Arg Gin Asn Phe Ser Arg Cys Leu

115 120 125
Glu Leu Gin Cys Gin Pro Asp Ser Ser Thr Leu Pro Pro Pro Trp Ser

130 13؛ 140
Pro krg Pro Leu Glu Ala Thr Ala Pro Thr Ala Pro Gin Pro Pro Leu

هة/
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145 150
Leu Leu Leu Leu Leu

165
Leu Pro Vai

Trp Cys Leu His
180

Trp Gin Arg Thr

Glu
His

Gin Vai
195

Pro Pro Vai Pro Ser
200

155 160
Gly Leu Leu Leu Leu Ala Ala Ala

د٦دآ 175
Arg Arg Arg Thr Pro Arg Pro Gly
185 190
Pro Gin Asp Leu Leu Leu Vai Glu

205

(2) INFORMATION FOR SEQ ID №:146:

⑴ SEQUENCE CHARACTERISTICS:
(A) LENGTH : 402 base ؟airs
(B) TYPE: nucleic acid¿ci STRANDEDNESS: single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:146:

ACCCAGGACT 
GAGCTGTCTG

<حذيأةذكذذ٢لآاحدل
AAGACTGTCG 
TTTGTCACCA 
ATCTCCCGCC 
CGCCAGAACT

GCTCCTTCCA 
ACTACCTGCT 
GCGGGGGCCT 
CTCGGTCCM 
AATGTGCCTT

٢لآأححاًا٢ًحذ1ذي٢غذ
TCTCCCGGTG

ACACAGCCCC
٢لآ٢لآألآعظذكظظئ1حلل

CTGGCGGCTG

GÎÆCTCœkG 
CCTGGAGCTG

ATCTCCTCCG
GTCCTGGCAC
TTGCTGGAGC 
сеетчастете 
CAGCTGGTGG
CAGTGTCAGC

ACTTCGCTGT

غ٢ذ٢ت٢ذ٢لآأث٢لآيأحذ

TTCGCTTCGT 
CGCTGAAGCC 
cc

CAAAATCCGT
٢حئ٢حا0٢ًذكجث(ذ?ئي

٢ذ014ذكحذك0ا<لآح٢لا

CCAGkCCkAC
CTGGATCACT

0
0
0
0
0
0
2

6
 2
 8
 4
 0
 6
 0

1
1
2
3
3
4

(2) INFOUkTION FOR SEQ ID N0:147:
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 630 base ؟airs
(B) TYPE: nucleic acid ic؛ STRANDEDNESS: single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:147:
ACCCAGGACT
GAGCTGTCTG

ATCTCCCGCC 
CGCCAGAACT

٢لا٢حئ٢حئ№٢ذ٢غذ
CTCCTCCTkC 
œCÂGÎÆGk؟

GCTCCTTCCA 
ACTACCTGCT
CTGGGTCCAA 
AATGTGCCTT

٢ح؟٢ئ٢لآ٢ظحذ0ا0طل
TCTCCCGGTG 
GTceccGGce 
TGCTCCTGCC 
œcœcœiÆ 
TCCTGCTTGT

 1غثي٢ث1ةىل٢حئ٢٢د
CÂÎÆlMTÎÆ؟ 

CTGGCGGCTG
CÏÆCCCCCC؟ 

GACCTCCGAG 
CCTGGAGCTG 
CCTGGAGGCC 

٢٦GGCCTC؟CG٣

GGAGCACTGA

ATCTCCTCCG 
сскетсксте 
GTCCTGGCAC 
TTGCTGGAGC 
CCCkGCTCTC 
CAGCTGGTGG 
CKCTCTCÎ4GC

حظ№ح٢ئ٢حئ٢ظذ
CTGCTGCTGG 
CCTGGGGAGC

ACTTCGCTGT 
 жсстсскк؟
AGCGCTGGAT 
GCCTGkkCKC 
TTCGCTTCGT 
CGeríGkkGce 
стекстсстс 
CkGCCCCGCk 
CCGCTGCCTG 
AGGTGCCCCC

CAAAATCCGT
؟حح٢ذ٢لا1ذي٢ذ1ذي

GGAGATACAC 
CCAGACCAAC 
CTGGATCACT 
kkCCCTQiCCk 
GCCCCCTCTG 
OTGQCTGCM 
CGTCCCCAGT

o
o
o
o
o
o
o
o
o
o
o

6
2
8
4
0
6
2
8
4
0
3

1
1
2
3
3
4
4
5
6
6

(2) INFORMATION FOR SEQ ID N◦:148:
(i) SEQUENCE CHARACTERISTICS :

(A) LENGTH: 29 amino acids
(B) TYPE: amino acidic؛ STRMDEDNESS: single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID N◦:148:
Gly Gly Gly Ser 
1

Gly Gly Gly Ser
20

Gly Gly Gly Ser
5

Gly Gly Gly Ser

Gly Gly Gly Ser
10

Gly Gly Gly Ser
25

Gly Gly Gly Ser
15

Gly

(2) INFORMATION FOR SEQ ID N0:149:

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

اعا
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(xi) SEQUENCE DESCRIPTION: SEQ ID N0:149:
Pro Pro Pro Trp Ser Pro Arg Pro Leu Gly Ala Thr Ala Pro Thr Ala
1 5 10 15

Gly Gin Pro Pro Leu
20

(2) INFORMATION FOR SEQ ID N0:15◦:

(i) SEQUENCE CHARACTERISTICS :
(A) LENGTH: 15 ami؟؟ acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: 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 N0： 151:
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 16 ami؟؟ acids
(B) TYPE: amino acid
(c) STRANDEDNESS: single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:151:

Val Glu Thr Val Phe His Arg Val Ser Gin Asp Gly Leu Leu Thr Ser
1 5 10 15

درر
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WHAT IS CLAIMED IS:
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1. A human flt-3 receptor agonist polypeptide, 

comprising a modified flt-3 ligand amino acid sequence 

of the Formula.:

ThrGlnAspCysSerPheGlnHisSerProIleSerSerAspPheAlaValLysIleArg
10 20

GluLeuSerAspTyrLeuLeuGlnAspTyrProValThrValAlaSerAsnLeuGlnAsp
30 40

GluGluLeuCysGlyGlyLeuTrpArgLeuValLeuAlaGlnArgTrpMetGluArgLeu
50 60

LysThrValAlaGlySerLysMetGlnGlyLeuLeuGluArgValAsnThrGluIleHis
70 80

PheValThrLysCysAlaPheGlnProProProSerCysLeuArgPheValGlnThrAsn
90 100

IleSerArgLeuLeuGlnGluThrSerGluGlnLeuValAlaLeuLysProTrpIleThr
110 120

ArgGlnAsriPheSerArgCysLeuGluLeuGlnCysGlnProAspSerSerThrLeu
130 ^EQ ID N0:144

wherein Ι-フ are optionally deleted from the C-terminus 

can be deleted from said flt-3 receptor agonist 

polypeptide;

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;

قدم

28-29 42-43 93-94
64-65 94-95

30-31 65-66 95-96
31-32 96-9Ί
32-33 86-87 97-98
34-35 87-88 98-99

؟>؟->؟>9 99-100
89-90 100-101
90-91 101-102

39-40 91-92 102-103
40-41 respectively; and
41-42
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additionally said fit—3 receptor agonist polypeptide can 

be immediately preceded by (methionine-!) , (alanine-1) or 

(methionine-2/ alanine"1).

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 N0:38;

GlyGlyGlySerGlyGlyGlySer SEQ ID N0:39;

GlyGlyGlySerGlyGlyGlySerGlyGlyGlySer SEQ ID N0:4◦;

SerGIyGlySerGlyGlySer SEQ ID N0:41;

GluPheGlyAsnMet SEQ ID N0:42;

GluPheGlyGlyAsnMet SEQ ID N0:43;

GluPheGlyGlyAsnGlyGlyAsnMet SEQ ID N0:44;

GlyGlySerAspMetAlaGly SEQ ID N0:45;

SerGlyGlyAsnGly SEQ ID N0:46;

SerGlyGlyAsnGlySerGlyGlyAsnGly SEQ ID N0:47; 

SerGlyGlyAsnGlySerGlyGlyAsnGlySerGlyGlyAsnGly SEQ ID N0:48; 

SerGlyGlySerGlySerGlyGlySerGly SEQ ID N0:49； 

SerGlyGlySerGlySerGlyGlySerGlySerGlyGlySerGly SEQ ID N0:50; 

GlyGlyGlySerGlyGly SEQ ID N0:51;

GlyGlyGlySerGlyGlyGly SEQ ID N0:52;

GlyGlyGlySerGlyGlyGlySerGlyGly SEQ ID N0:53;

GlyGlyGlySerGlyGlyGlySerGlyGlyGlySerGly SEQ ID N0:54; 

GlyGlyGlySerGlyGlyGlySerGlyGlyGlySerGlyGlyGly SEQ ID N0:55; 

GlyGlyGlySerGlyGlyGlySerGlyGlyGlySerGlyGlyGlySerGly 

GlyGlySerGly SEQ ID N0:56;

GlyGlyGlySerGlyGlyGlySerGlyGlyGlySerGlyGlyGlySerGly 

GlyGlySerGlyGlyGlySerGlyGlyGlySerGly SEQ ID N0:148; 

ProProProTrpSerProArgProLeuGlyAlaThrAlaProThrAlaGly 

GlnProProLeu SEQ ID N0:149;

ProProProTrpSerProArgProLeuGlyAlaThrAlaProThr SEQ ID N0:150; 

and

ValGluThrValPheHisArgValSerGlnAspGlyLeuLeuThrSer SEQ ID

N0:151.

,
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3٠ The flt-3 receptor agonist polypeptide, as 

recited in claim 1, selected from the group consisting 

of；

AlaAspGluGluLeuCysGlyGlyLeuTrpArgLeuValLeuAlaGlnArgTrpMETGlu 
ArgLeuLysThrValAlaGlySerLysMETGlnGlyLeuLeuGluArgValAsnThrGlu 
IleHisPheValThrLysCysAlaPheGlnProProProSerCysLeuArgPheValGln 
ThrAsnlleSerArgLeuLeuGlnGluThrSerGluGlnLeuValAlaLeuLysProTrp 
IleThrArgGlnAsnPheSerArgCysLeuGluLeuGlnCysGlnProAspSerSerThr 
LeuSerGlyGlyAsnGlySerGlyGlyAsnGlySerGlyGlyAsnGlyThrGlnAspCys 
SerPheGlnHisSerProIleSerSerAspPheAlaValLysIleArgGluLeuSerAsp 
TyrLeuLeuGlnAspTyrProValThrValAlaSerAsnLeuGln SEQ ID N0:8;

AlaAspGluGluLeuCysGlyGlyLeuTrpArgLeuValLeuAlaGlnArgTrpMETGlii 
ArgLeuLysThrValAlaGlySerLysMETGlnGlyLeuLeuGluArgValAsnThrGlu 
IleHisPheValThrLysCysAlaPheGlnProProProSerCysLeuArgPheValGln
ThrAsnlleSerArgLeuLeuGlnGluThrSerGluGlnLeuValAlaLeuLysProTrp 
IleThrArgGlnAsnPheSerArgCysLeuGliiLeuGlnCysGlnProAspSerSerThr 
LeuSerGlyGlyAsnGlySerGlyGlyAsnGlyThrGliiAspCysSerPheGlnHisSer 
ProIleSerSerAspPheAlaValLysIleArgGluLeuSerAspTyrLeuLeuGlnAsp 
TyrProValThrValAlaSerAsnLeuGln SEQ ID N0:9;

AlaAspGluGluLeuCysGlyGlyLeuTrpArgLeiiValLeiiAlaGlnArgTrpMETGlu 
ArgLeuLysThrValAlaGlySerLysMETGlnGlyLeuLeuGluArgValAsnThrGlu 
IleHisPheValThrLysCysAlaPheGlnProProProSerCysLeuArgPheValGln 
ThrAsnlleSerArgLeuLeuGlnGluThrSerGluGlnLeuValAlaLeuLysProTrp 
IleThrArgGlnAsnPheSerArgCysLeuGluLeuGlnCysGlnProAspSerSerThr 
LeuSerGlyGlyAsnGlyThrGlnAspCysSerPheGlnHisSerProIleSerSerAsp 
PheAlaValLysIleArgGluLeuSerAspTyrLeuLeuGlnAspTyrProValThrVal 
AlaSerAsnLeuGln SEQ ID N0:10;

AlaSerLysMETGlnGlyLeuLeuGluArgValAsnThrGluIleHisPheValThrLys 
CysAlaPheGlnProProProSerCysLeuArgPheValGlnThrAsnlleSerArgLeu 
LeuGlnGluThrSerGluGlnLeuValAlaLeuLysProTrpIleThrArgGlnAsnPhe 
SerArgCysLeuGluLeuGlnCysGlnProAspSerSerThrLeuSerGlyGlyAsnGly 
SerGlyGlyAsnGlySerGlyGlyAsnGlyThrGlnAspCysSerPheGlnHisSerPro 
IleSerSerAspPheAlaValLysIleArgGluLeuSerAspTyrLeuLeuGlnAspfryr 
ProValThrValAlaSerAsnLeuGlnAspGluGluLeuCysGlyGlyLeuTrpArgLeii 
ValLeuAlaGlnArgTrpMETGluArgLeuLysThrValAlaGly SEQ ID N0:11;

AlaSerLysMETGlnGlyLeuLeuGluArgValAsnThrGluIleHisPheValThrLys 
CysAlaPheGlnProProProSerCysLeuArgPheValGlnThrAsnlleSerArgLeu 
LeuGlnGluThrSerGluGlnLeuValAlaLeuLysProTrpIleThrArgGlnAsriPhe 
SerArgCysLeuGluLeuGlnCysGlnProAspSerSerThrLeuSerGlyGlyAsnGly 
SerGlyGlyAsnGlyThrGlnAspCysSerPheGlnHisSerProIleSerSerAspPhe 
AlaValLysIleArgGluLeuSerAspTyrLeuLeuGlnAspTyrProValThrValAla 
SerAsnLeuGlnAspGluGluLeuCysGlyGlyLeuTrpArgLeuValLeuAlaGlnArg 
TrpMETGluArgLeuLysThrValAlaGly SEQ ID N0:12;
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AlaSerLysMETGlnGlyLeuLeuGluArgValAsnThrGluIleHisPheValThrLys 
CysAlaPheGlnProProProSerCysLeuArgPheValGlnThrAsnlleSerArgLeu 
LeuGlnGluThrSerGluGlnLeuValAlaLeuLysProTrpIleThrArgGlnAsnPhe 
SerArgCysLeuGluLeuGlnCysGlnProAspSerSerThrLeuSerGlyGlyAsnGly 
ThrGlnAspCysSerPheGInHisSerProIl-eSerSerAspPheAlaValLysIleArg 
GluLeuSerAspTyrLeuLeuGl^spTyrProValThrValAlaSerAsnLeuGl^sp 
GluGluLeuCysGlyGlyLeuTrpArgLeuValLeuAlaGlnArgTrpMETGluArgLeu 
LysThrValAlaGly SEQ ID N0:13;

AlaProProSerCysLeuArgPheValGlnThrAsnlleSerArgLeuLeuGlnGluThr 
SerGluGlnLeuValAlaLeuLysProTrpIleThrArgGlnAsnPheSerArgCysLeu 
GluLeuGlnCysGlnProAspSerSerThrLeiiSerGlyGlyAsnGlySerGlyGlyAsn 
GlySerGlyGlyAsnGlyThrGl^spCysSerPheGlnHisSerProIleSerSerAsp 
PheAlaValLysIleArgGluLeuSerAspTyrLeuLeuGlnAspTyrProValThrVal 
AlaSerAsnLeuGlnAspGluGluLeuCysGlyGlyLeuTrpArgLeuValLeuAlaGln 
ArgTrpMETGluArgLeuLysThrValAlaGlySerLysMETGlnGlyLeuLeuGluArg 
ValAsnThrGluIleHisPheValThrLysCysAlaPheGlnPro SEQ ID N0:14;

AlaProProSerCysLeuArgPheValGlnThrAsnlleSerArgLeuLeuGlnGluThr 
SerGluGlnLeuValAlaLeuLysProTrpIleThrArgGlnAsnPheSerArgCysLeu 
GluLeuGlnCysGlnProAspSerSerThrLeuSerGlyGlyAsriGlySerGlyGlyAsn 
GlyThrGlnAspCysSerPheGlnHisSerProIleSerSerAspPheAlaValLysIle 
ArgGluLeuSerAspTyrLeuLeuGlnAspTyrProValThrValAlaSerAsnLeuGln 
AspGluGluLeuCysGlyGlyLeuTrpArgLeuValLeuAlaGlnArgTrpMETGliiArg 
LeuLysThrValAlaGlySerLysMETGlnGlyLeuLeuGluArgValAsnThrGluIle 
HisPheValThrLysCysAlaPheGlnPro SEQ ID №:15;

AlaProProSerCysLeuArgPheValGlnThrAsnlleSerArgLeuLeuGlnGluThr 
SerGluGlnLeuValAlaLeuLysProTrpIleThrArgGlnAsnPheSerArgCysLeu 
GluLeuGlnCysGlnProAspSerSerThrLeuSerGlyGlyAsnGlyThrGlnAspCys 
SerPheGlnHisSerProIleSerSerAspPheAlaValLysIleArgGluLeuSerAsp 
TyrLeuLeuGlnAspTyrProValThrValAlaSerAsnLeuGlnAspGluGluLeuCys 
GlyGlyLeuTrpArgLeuValLeuAlaGlnArgTrpMETGluArgLeuLysThrValAla 
GlySerhysMETGlnGlyLeuLeuGluArgValAsnThrGluIleHisPheValThrLys 
CysAlaPheGlnPro SEQ ID N0:16;

AlaAspTyrProValThrValAlaSerAsnLeuGlnAspGluGluLeuCysGlyGlyLeu 
TrpArgLeuValLeuAlaGlnArgTrpMetGluArgLeuLysThrValAlaGlySerLys 
MetGlnGlyLeuLeuGluArgValAsnThrGluIleHisPheValThrLysCysAlaPhe 
GlnProProProSerCysLeuArgPheValGlnThrAsnlleSerArgLeuLeuGlnGlu 
ThrSerGluGlnLeuValAlaLeuLysProTrpIleThrArgGlnAsnPheSerArgCys 
LeuGIuLeuGlnCysGlnProAspSerSerThrLeuGlyGlyGlySerGlyGlyGlySer 
GlyGlyGlySerGlyGlyGlyThrGlnAspCysSerPheGlnHisSerProIleSerSer 
AspPheAlaValLysIleArgGluLeuSerAspTyrLeuLeuGln SEQ ID N0:31;

AlaAlaSerAsnLeuGlnAspGluGluLeuCysGlyGlyLeuTrpArgLeuValLeiiAla 
GlnArgTrpMetGluArgLeuLysThrValAlaGlySerLysMetGlnGlyLeuLeuGlu 
ArgValAsnThrGluIleHisPheValThrLysCysAlaPheGlnProProProSerCys 
LeuArgPheValGlnThrAsnlleSerArgLeuLeuGlnGluThrSerGluGlnLeuVal

ه<حا
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AlaLeuLysProTrpIleThrArgGlnAsnPheSerArgCysLeuGluLeuGlnCysGln  
ProAspSerSerThrLeuGlyGlyGlySerGlyGlyGlySerGlyGlyGlySerGlyGly 
GlyThrGlnAspCysSerPheGlnHisSerProIleSerSerAspPheAlaValLysIle 
ArgGluLeuSerAspTyrLeuLeuGlnAspTyrProValThrVal SEQ ID N◦:32;
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AlaValAlaGlySerLysMetGlnGlyLeuLeuGluArgValAsnThrGluIleHisPhe 
ValThrLysCysAlaPheGlnProProProSerCysLeuArgPheValGlnThrAsnlle 
SerArgLeuLeuGlnGluThrSerGluGlnLeuValAlaLeuLysProTrpIleThrArg 
Gli^snPheSerArgCysLeuGluLeuGlnCysGlnProAspSerSerThrLeuGlyGly 
Gl^erGlyGlyGl^SerGlyGlYGlySerGLGlyGlyTh^l^pCysSerPh^Glii 

HisSerProIleSerSerAspPheAlaValLysIleArgGluLeuSerAspTyrLeuLeu 
GlnAspTyrProValThrValAlaSerAsnLeuGlnAspGluGluLeuCysGlyGlyLeii 
TrpArgLeuValLeuAlaGlnArgTrpMetGluArgLeuLysThr SEQ ID N0:33;

AlaSerLysMetGlnGlyLeuLeuGluArgValAsnThrGluIleHisPheValThrLys 
CysAlaPheGlnProProProSerCysLeuArgPheValGlnThrAsnlleSerArgLeu 
LeuGlnGluThrSerGluGlnLeuValAlaLeuLysProTrpIleThrArgGlMsnPhe 
SerArgCysLeuGluLeuGlnCysGlnProAspSerSerThrLeuGlyGlyGlySerGly 
GlyGlySerGlyGlyGlySerGlyGlyGlyThrGlnAspCysSerPheGlnHisSerPro 
IleSerSerAspPheAlaValLysIleArgGluLeuSerAspTyrLeuLeuGlnAspTyr 
ProValThrValAlaSerAsnLeuGlnAspGluGluLeuCysGlyGlyLeuTrpArgLeu 
ValLeuAlaGlnArgTrpMetGluArgLeuLysThrValAlaGly SEQ ID N0:34;

AlaProProSerCysLeuArgPheValGlnThrAsnlleSerArgLeuLeiiGlnGluThr 
SerGluGlnLeuValAlaLeuLysProTrpIleThrArgGlnAsnPheSerArgCysLeu 
GluLeuGlnCysGlnProAspSerSerThrLeuGlyGlyGlySerGlyGlyGlySerGly 
GlyGlySerGlyGlyGlyThrGlnAspCysSerPheGlnHisSerProIleSerSerAsp 
PheAlaValLysIleArgGluLeuSerAspTyr٠LeuLeuGlnAspTyrProValThrVal 
AlaSerAsnLeuGlnAspGluGluLeuCysGlyGlyLeuTrpArgLeuValLeuAlaGln 
ArgTrpMetGluArgLeuLysThrValAlaGlySerLysMetGlnGlyLeuLeuGluArg 
ValAsnThrGluIleHisPheValThrLysCysAlaPheGlnPro SEQ ID N0:35;

AlaArgPheValGlnThrAsnlleSerArgLeuLeuGlnGluThrSerGluGlnLeuVal 
AlaLeuLysProTrpIleThrArgGlnAsnPheSerArgCysLeuGluLeuGlnCysGln 
ProAspSerSerThrLeuGlyGlyGlySerGlyGlyGlySerGlyGlyGlySerGlyGly 
GlyThrGliiAspCysSerPheGlnHisSerProIleSerSerAspPhGAlaValLysIle 
ArgGluLeuSerAspTyrLeuLeuGlnAspTyrProValThrValAlaSerAsnLeuGln 
AspGluGluLeuCysGlyGlyLeuTrpArgLeuValLeuAlaGlnArgTrpMetGluArg 
LeuLysThrValAlaGlySerLysMetGlnGlyLeuLeuGluArgValAsnThrGluIle 
HisPheValThrLysCysAlaPheGlnProProProSerCysLeu SEQ ID N0:36;

AlaThrAsnlleSerArgLeuLeuGlnGluThrSerGluGInLeuValAlaLeuLysPro 
TrpIleThrArgGlnAsnPheSerArgCysLeuGluLeuGlnCysGlnProAspSerSer 
ThrLeuGlyGlyGlySerGlyGlyGlySerGlyGlyGlySerGlyGlyGlyThrGlnAsp 
CysSerPheGlnHisSerProIleSerSerAspPheAlaValLysIleArgGluLeuSer 
AspTyrLeuLeuGlnAspTyrProValThrValAlaSerAsnLeuGlnAspGluGluLeu 
CysGlyGlyLeuTrpArgLeuValLeuAlaGlnArgTrpMetGluArgLeuLysThrVal 
AlaGlySerLysMetGlnGlyLeuLeuGluArgValAsnThrGluIleHisPheValThr 
LysCysAlaPheGlnProProProSerCysLeuArgPheValGln SEQ ID N0:37.

ت/7
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4. A nucleic acid molecule, comprising a sequence 

encoding the fit—3 receptor agonist polypeptide of claim 

1.
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5. A nucleic acid molecule, comprising a sequence 

encoding the fit-3 receptor agonist polypeptide of claim 

2.

6. A nucleic acid molecule, comprising a sequence 

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:

GCCGACGAGGAGCTCTGCGGGGGCCTCTGGCGGCTGGTCCTGGCACAGCG 
CTGGATGGAGCGGCTCAAGACTGTCGCTGGGTCCAAGATGCAAGGCTTGC 
TGGAGCGCGTGAACACGGAGATACACTTTGTCACCAAATGTGCCTTTCAG
CCCCCCCCCAGCTGTCTTCGCTTCGTCCAGACCAACATCTCCCGCCTCCT 
GCAGGAGACCTCCGAGCAGCTGGTGGCGCTGAAGCCCTGGATCACTCGCC 
AGAACTTCTCCCGGTGCCTGGAGCTGCAGTGTCAGCCCGACTCCTCMCC
CTGTCTGGAGGTMCGGATCCGGTGGCAATGGGAGCGGCGGAAATGGMC 
CCAGGACTGCTCCTTCCAACACAGCCCCATCTCCTCCGACTTCGCTGTCA
AAATCCGTGAGCTGTCTGACTACCTGCTTCAAGATTACCCAGTCACCGTG 
GCCTCCAACCTGCAG SEQ ID N0:113;

GCCGACGAGGAGCTCTGCGGGGGCCTCTGGCGGCTGGTCCTGGCACAGCG 
CTGGATGGAGCGGCTCAAGACTGTCGCTGGGTCCAAGATGCAAGGCTTGC 
TGGAGCGCGTGMCACGGAGATACACTTTGTCACCAAATGTGCCTTTCAG 
CCCCCCCCCAGCTGTCTTCGCTTCGTCCAGACCAACATCTCCCGCCTCCT 
GCAGGAGACCTCCGAGCAGCTGGTGGCGCTGMGCCCTGGATCACTCGCC 
AGAACTTCTCCCGGTGCCTGGAGCTGCAGTGTCAGCCCGACTCCTCAACC 
CTGTCAGGCGGTAACGGCAGTGGAGGTAATGGCACCCAGGACTGCTCCTT 
CCAACACAGCCCCATCTCCTCCGACTTCGCTGTCATITCCGTGAGCTGT

لآح^حغ٢؟1ححب٢لآ0ل٢لآائ٢لآ٢عإىطصظث٦ث٢حغلآ<غح(ح٢لآأذ٢ئ1ح(لا٢ئ٢ذ٢ئ(؟٢ذ٢د٢لآأد٢لم<ح1د٢لا٢لآ٢حذ1٧ة
SEQ ID N0:114;

GCCGACGAGGAGCTCTGCGGGGGCCTCTGGCGGCTGGTCCTGGCACAGCG 
CTGGATGGAGCGGCTCMGACTGTCGCTGGGTCCAAGATGCAAGGCTTGC 
TGGAGCGCGTGAACACGGAGATACACTTTGTCACCAAATGTGCCTTTCAG 
CCCCCCCCCAGCTGTCTTCGCTTCGTCCAGACCAACATCTCCCGCCTCCT 
GCAGGAGACCTCCGAGCAGCTGGTGGCGCTGAAGCCCTGGATCACTCGCC 
AGMCTTCTCCCGGTGCCTGGAGCTGCAGTGTCAGCCCGACTCCTCAACC 
CTGTCTGGCGGCAACGGCACCCAGGACTGCTCCTTCCAACACAGCCCCAT 
CTCCTCCGACTTCGCTGTCAAAATCCGTGAGCTGTCTGACTACCTGCTTC
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AAGATTACCCAGTCACCGTGGCCTCCAACCTGCAG SEQ ID N0:115;
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GCCTCCAAGATGCAAGGCTTGCTGGAGCGCGTGAACACGGAGATACACTT 
TGTCACCAAATGTGCCTTTCAGCCCCCCCCCAGCTGTCTTCGCTTCGTCC 
AGACCAACATCTCCCGCCTCCTGCAGGAGACCTCCGAGCAGCTGGTGGCG 
CTGAAGCCCTGGATCACTCGCCAGAACTTCTCCCGGTGCCTGGAGCTGCA 
GTGTCAGCCCGACTCCTCAACCCTGTCTGGAGGTAACGGATCCGGTGGCA 
ATGGGAGCGGCGGAMTGGAACCCAGGACTGCTCCTTCCAACACAGCCCC 
ATCTCCTCCGACTTCGCTGTCAT٧MTCCGTGAGCTGTCTGACTACCTGCT 
TCAAGATTACCCAGTCACCGTGGCCTCCAACCTGCAGGACGAGGAGCTCT 
GCGGGGGCCTCTGGCGGCTGGTCCTGGCACAGCGCTGGATGGAGCGGCTC 
AAGACTGTCGCTGGG SEQ ID N0:116;

GCCTCCMGATGCAAGGCTTGCTGGAGCGCGTGAACACGGAGATACACTT
TGTCACCAAATGTGCCTTTCAGCCCCCCCCCAGCTGTCTTCGCTTCGTCC 
AGACCAACATCTCCCGCCTCCTGCAGGAGACCTCCGAGCAGCTGGTGGCG 
CTGAAGCCCTGGATCACTCGCCAGAACTTCTCCCGGTGCCTGGAGCTGCA 
GTGTCAGCCCGACTCCTCAACCCTGTCTGGAGGTAACGGATCCGGAGGTA 
ATGGCACCCAGGACTGCTCCTTCCAACACAGCCCCATCTCCTCCGACTTC 
GCTGTCTVAAATCCGTGAGCTGTCTGACTACCTGCTTCAAGATTACCCAGT 
CACCGTGGCCTCCAACCTGCAGGACGAGGAGCTCTGCGGGGGCCTCTGGC 
GGCTGGTCCTGGCACAGCGCTGGATGGAGCGGCTCAAGACTGTCGCTGGG 
SEQ ID N0:117;

GCCTCCMGATGCAAGGCTTGCTGGAGCGCGTGMCACGGAGATACACTT 
TGTCACCTkAATGTGCCTTTCAGCCCCCCCCCAGCTGTCTTCGCTTCGTCC 
AGACCAACATCTCCCGCCTCCTGCAGGAGACCTCCGAGCAGCTGGTGGCG 
CTGAAGCCCTGGATCACTCGCCAGMCTTCTCCCGGTGCCTGGAGCTGCA 
GTGTCAGCCCGACTCCTCAACCCTGTCTGGCGGCAACGGCACGCAGGACT
GCTCCTTCCAACACAGCCCCATCTCCTCCGACTTCGCTGTCjAT٧٧ATCCGT 
GAGCTGTCTGACTACCTGCTTCAAGATTACCCAGTCACCGTGGCCTCCAA 
CCTGCAGGACGAGGAGCTCTGCGGGGGCCTCTGGCGGCTGGTCCTGGCAC 
AGCGCTGGATGGAGCGGCTCAAGACTGTCGCTGGG SEQ ID N0:118;

GCCCCCCCCAGCTGTCTTCGCTTCGTCCAGACCAACATCTCCCGCCTCCT 
GCAGGAGACCTCCGAGCAGCTGGTGGCGCTGAAGCCCTGGATCACTCGCC 
AGAACTTCTCCCGGTGCCTGGAGCTGCAOTGTCAGCCCGACTCCTCAACC 
CTGTCTGGAGGTAACGGCAGTGGTGGCAATGGGAGCGGTGGAMTGGAAC 
CCAGGACTGCTCCTTCCAACACAGCCCCATCTCCTCCGACTTCGCTGTCA
AAATCCGTGAGCTGTCTGACTACCTGCTTCAAGATTACCCAGTCACCGTG
GCCTCCAACCTGCAGGACGAGGAGCTCTGCGGGGGCCTCTGGCGGCTGGT
CCTGGCACAGCGCTGGATGGAGCGGCTCAAGACTGTCGCTGGGTCCAAGA 
TGCAAGGCTTGCTGGAGCGCGTGAACACGGAGATACACTTTGTCACCAAA 
TGTGCCTTTCAGCCC SEQ ID N0:119;

GCCCCCCCCAGCTGTCTTCGCTTCGTCCAGACCAACATCTCCCGCCTCCT 
GCAGGAGACCTCCGAGCAGCTGGTGGCGCTGAAGCCCTGGATCACTCGCC 
AGAACTTCTCCCGGTGCCTGGAGCTGCAGTGTCAGCCCGACTCCTCAACC 
CTGTCAGGCGGTAACGGCAGTGGAGGTAATGGCACCCAGGACTGCTCCTT 
CCTkACACAGCCCCATCTCCTCCGACTTCGCTGTCTkTVVATCCGTGAGCTGT 
CTGACTACCTGCTTCAAGATTACCCAGTCACCGTGGCCTCCAACCTGCAG 
GACGAGGAGCTCTGCGGGGGCCTCTGGCGGCTGGTCCTGGCACAGCGCTG

ةا٩
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GATGGAGCGGCTCAAGACTGTCGCTGGGTCCAAGATGCAAGGCTTGCTGG
AGCGCGTGMCACGGAGATACACTTTGTCACCAAATGTGCCTTTCAGCCC 
SEQ ID N0:120;
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GCCCCCCCCAGCTGTCTTCGCTTCGTCCAGACCMCATCTCCCGCCTCCT 
GCAGGAGACCTCCGAGCAGCTGGTGGCGCTGAAGCCCTGGATCACTCGCC 
AGAACTTCTCCCGGTGCCTGGAGCTGCAGTGTCAGCCCGACTCCTCAACC 
CTGTCTGGCGGCAACGGCACGCAGGACTGCTCCTTCCMCACAGCCCCAT 
CTCCTCCGACTTCGCTGTCAAAATCCGTGAGCTGTCTGACTACCTGCTTC 
AAGATTACCCAGTCACCGTGGCCTCCMCCTGCAGGACGAGGAGCTCTGC 
GGGGGCCTCTGGCGGCTGGTCCTGGCACAGCGCTGGATGGAGCGGCTCAA 
GACTGTCGCTGGGTCCMGATGCAAGGCTTGCTGGAGCGCGTGAACACGG 
AGATACACTTTGTCACCAMTGTGCCTTTCAGCCC SEQ ID N0:121;

GCCGATTACCCAGTCACCGTGGCCTCCAACCTGCAGGACGAGGAGCTCTGCGGGG  
GCCTCTGGCGGCTGGTCCTGGCACAGCGCTGGATGGAGCGGCTCAAGACTGTCGC 
TGGGTCCAAGATGCMGGCTTGCTGGAGCGCGTGMCACGGAGATACACTTTGTC 
ACCAMTGTGCCTTTCAGCCCCCCCCCAGCTGTCTTCGCTTCGTCCAGACCAACA 
TCTCCCGCCTCCTGCAGGAGACCTCCGAGCAGCTGGTGGCGCTGAAGCCCTGGAT 
CACTCGCCAGMCTTCTCCCGGTGCCTGGAGCTGCAGTGTCAGCCCGACTCCTCA 
ACCCTGGGCGGTGGGTCAGGAGGTGGGTCAGGAGGTGGATCCGGAGGTGGCACCC 
AGGACTGCTCCTTCCAACACAGCCCCATCTCCTCCGACTTCGCTGTCAAMTCCG 
TGAGCTGTCTGACTACCTGCTTCAA SEQ ID N0:136;

GCCGCCTCCAACCTGCAGGACGAGGAGCTCTGCGGGGGCCTCTGGCGGCTGGTCC
TGGCACAGCGCTGGATGGAGCGGCTCAAGACTGTCGCTGGGTCCAAGATGCMGG
CTTGCTGGAGCGCGTGAACACGGAGATACACTTTGTCACCAAATGTGCCTTTCAG
CCCCCCCCCAGCTGTCTTCGCTTCGTCCAGACCAACATCTCCCGCCTCCTGCAGG
AGACCTCCGAGCAGCTGGTGGCGCTGAAGCCCTGGATCACTCGCCAGAACTTCTC
CCGGTGCCTGGAGCTGCAGTGTCAGCCCGACTCCTCAACCCTGGGCGGTGGGTCA
GGAGGTGGGTCAGGAGGTGGATCCGGAGGTGGCACCCAGGACTGCTCCTTCCMC
ACAGCCCCATCTCCTCCGACTTCGCTGTCTIATCCGTGAGCTGTCTGACTACCT 
GCTTCAAGATTACCCAGTCACCGTG SEQ ID N0:137;

GCCGTCGCTGGGTCCAAGATGCAAGGCTTGCTGGAGCGCGTGMCACGGAGATAC 
ACTTTGTCACCAMTGTGCCTTTCAGCCCCCCCCCAGCTGTCTTCGCTTCGTCCA 
GACCMCATCTCCCGCCTCCTGCAGGAGACCTCCGAGCAGCTGGTGGCGCTGAAG 
CCCTGGATCACTCGCCAGAACTTCTCCCGGTGCCTGGAGCTGCAGTGTCAGCCCG 
ACTCCTCAACCCTGGGCGGTGGGTCAGGAGGTGGGTCAGGAGGTGGATCCGGAGG 
TGGCACCCAGGACTGCTCCTTCCAACACAGCCCCATCTCCTCCGACTTCGCTGTC 
AAAATCCGTGAGCTGTCTGACTACCTGCTTCAAGATTACCCAGTCACCGTGGCCT 
CCAACCTGCAGGACGAGGAGCTCTGCGGGGGCCTCTGGCGGCTGGTCCTGGCACA 
GCGCTGGATGGAGCGGCTCAAGACT SEQ ID N◦:138;

GCCTCCAAGATGCAAGGCTTGCTGGAGCGCGTGAACACGGAGATACACTTTGTCA 
CCAAATGTGCCTTTCAGCCCCCCCCCAGCTGTCTTCGCTTCGTCCAGACCAACAT 
CTCCCGCCTCCTGCAGGAGACCTCCGAGCAGCTGGTGGCGCTGAAGCCCTGGATC 
ACTCGCCAGAACTTCTCCCGGTGCCTGGAGCTGCAGTGTCAGCCCGACTCCTCAA 
CCCTGGGCGGTGGGTCAGGAGGTGGGTCAGGAGGTGGATCCGGAGGTGGCACCCA 
GGACTGCTCCTTCCAACACAGCCCCATCTCCTCCGACTTCGCTGTCATITCCGT 
GAGCTGTCTGACTACCTGCTTCAAGATTACCCAGTCACCGTGGCCTCCAACCTGC
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AGGACGAGGAGCTCTGCGGGGGCCTCTGGCGGCTGGTCCTGGCACAGCGCTGGAT 
GGAGCGGCTCAAGACTGTCGCTGGG SEQ ID N0:139;

5 GCCCCCCCCAGCTGTCTTCGCTTCGTCCAGACCAACATCTCCCGCCTCCTGCAGG
AGACCTCCGAGCAGCTGGTGGCGCTGAAGCCCTGGATCACTCGCCAGMCTTCTC 
CCGGTGCCTGGAGCTGCAGTGTCAGCCCGACTCCTCAACCCTGGGCGGTGGGTCA 
GGAGGTGGGTCAGGAGGTGGATCCGGAGGTGGCACCCAGGACTGCTCCTTCCAAC 
ACAGCCCCATCTCCTCCGACTTCGCTGTCAAAATCCGTGAGCTGTCTGACTACCT

10 GCTTCAAGATTACCCAGTCACCGTGGCCTCCAACCTGCAGGACGAGGAGCTCTGC
GGGGGCCTCTGGCGGCTGGTCCTGGCACAGCGCTGGATGGAGCGGCTCAAGACTG 
TCGCTGGGTCCMGATGCMGGCTTGCTGGAGCGCGTGMCACGGAGATACACTT  
TGTCACCAAATGTGCCTTTCAGCCC SEQ ID N0:140;

15
GCCCGCTTCGTCCAGACCAACATCTCCCGCCTCCTGCAGGAGACCTCCGAGCAGC 
TGGTGGCGCTGMGCCCTGGATCACTCGCCAGAACTTCTCCCGGTGCCTGGAGCT 
GCAGTGTCAGCCCGACTCCTCMCCCTGGGCGGTGGGTCAGGAGGTGGGTCAGGA 
GGTGGATCCGGAGGTGGCACCCAGGACTGCTCCTTCCAACACAGCCCCATCTCCT

20 CCGACTTCGCTGTCAAAATCCGTGAGCTGTCTGACTACCTGCTTCAAGATTACCC
AGTCACCGTGGCCTCCMCCTGCAGGACGAGGAGCTCTGCGGGGGCCTCTGGCGG 
CTGGTCCTGGCACAGCGCTGGATGGAGCGGCTCAAGACTGTCGCTGGGTCCAAGA 
TGCAAGGCTTGCTGGAGCGCGTGMCACGGAGATACACTTTGTCACCTVVATGTGC 
CTTTCAGCCCCCCCCCAGCTGTCTT SEQ ID N0:142;

25

GCCACCMCATCTCCCGCCTCCTGCAGGAGACCTCCGAGCAGCTGGTGGCGCTGA 
AGCCCTGGATCACTCGCCAGAACTTCTCCCGGTGCCTGGAGCTGCAGTGTCAGCC 
CGACTCCTCAACCCTGGGCGGTGGGTCAGGAGGTGGGTCAGGAGGTGGATCCGGA

30 GGTGGCACCCAGGACTGCTCCTTCCAACACAGCCCCATCTCCTCCGACTTCGCTG
TCAAAATCCGTGAGCTGTCTGACTACCTGCTTCAAGATTACCCAGTCACCGTGGC 
CTCCAACCTGCAGGACGAGGAGCTCTGCGGGGGCCTCTGGCGGCTGGTCCTGGCA 
CAGCGCTGGATGGAGCGGCTCAAGACTGTCGCTGGGTCCAAGATGCAAGGCTTGC 
TGGAGCGCGTGAACACGGAGATACACTTTGTCACCAAATGTGCCTTTCAGCCCCC

35 CCCCAGCTGTCTTCGCTTCGTCCAG SEQ ID N0:143

8. A method of producing a flt3 receptor agonist 

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: ة polypeptide ◦f

claim 1, 2, 3, or 4; and a pharmaceutically acceptable

carrier.
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10. A composition comprising; a polypeptide of

claim 1/ 2/ 3, or 4； a factor selected from the group

consisting of: a colony stimulating factor, a cytokine, a

lymphokine, an interleukin, and a hematopoietic growth

factor; and a pharmaceutically acceptable carrier.5

10

15

20
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30

35

11٠ The composition according to claim 10 wherein 

said factor is selected from the group consisting of: 

GM-CSF, G-CSF, c-mpl ligand, Μ-CSF, IL-1, IL-4, IL-2, 

IL·—3, IL—5, IL-6/工しー7,工·ー8, 工しー9,工しー10,工·ー11,工·ー12,

IL-13, lL-15, LIF, flt3/flk2 ligand, human growth 

hormone, Β-cell growth factor, Β-cell differentiation 

factor, EPO, and eosinophil difterentiation factor； 11و-ل 

variants, fusion proteins, G-CSF receptor agonists, c- 

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

functional receptor agonists； and a pharmaceutically 

acceptable carrier.

12. A method of stimulating the production of 

hematopoietic cells in a patient, comprising the step 

of; administering said polypeptiae of claim 1, 2, 3 or 4 

to said patient.

13. A method of stimulating the production of 

hematopoietic cells in a patient comprising the step of; 

administering the composition of claim 9, 10 or 11 to 

said patient.

14. A method for selective ex vivo expansion of 

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 

claim 1, 2, 3, or 4； and

(c) harvesting saia cultured cells.
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15. A method for selective ex vivo expansion of 

hematopoietic cells, comprising the steps of ًا

 culturing said hematopoietic cells in a ((ة

culture medium, comprising^ the composidon of claim 

9, 10 or 11ًا and

(b) harvesting said cultured cells.

16. A method for selective ex vivo expansion of 

hematopoietic cells, comprising the steps of;

(a) separating hematopoietic cells from other 

cells;

(b) culturing said separated hematopoietic cells 

in a culture medium, comprising^ the composihon of 

claim 9, 10 or 11ًا and

(c) harvesting said cultured, cells.

17. A method for treatment of a patient having a 

hematopoietic disorder, comprising the steps of;

(a) removing hematopoietic cells from said 

patient;

(b) culturing said separated hematopoietic cells 

in a culture medium, comprising; a polypeptide of 

claim 1, 2, 3, or 4；

(c) harvesting said cultured cells; and

(d) transplanting said cultured cells into said 

patient.

18. A method for treatment of a patient having a 

hematopoietic disorder, comprising the steps of;

(a) removing hematopoietic cells from said 

patient;

(b) separating said hematopoietic cells from 

other cells;
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(c) culturing said separated hematopoietic cells 

in a culture medium, comprising; ة polypeptide of 

claim 1, 2, 3, or 4;

(d) harvesting said cultured cells; and

(e) transplanting said cultured cells into said 

patient.

19. A method for treatment of a patient having a 

hematopoietic disorder, comprising the steps of;

(a) removing hematopoietic cells from said 

patient;

(b) culturing said hematopoietic cells in a 

growth medium, comprising; a polypeptide of claim 1, 

2, 3, or 4;

(c) harvesting said cultured cells; and

(d) transplanting said cultured cells into said 

patient.

20. A method for treatment of a patient having a 

hematopoietic disorder, comprising the steps of；

 removing hematopoietic cells from said (ج)

patient;

(b) separating 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) harvesting said cultured cells; and

(e) transplanting said cultured cells into said 

patient.

21. A method of human gene therapy, comprising 

the steps of;

(a) removing hematopoietic cells from a patient;
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(b) culturing said hematopoietic cells in a 

growth medium, comprising; a polypeptide of claim 1, 

2, 3, or 4;

(d) transducing said cultured cells with DNA;

(e) harvesting said transduced cells; and

(f) transplanting said transduced cells into said 

patient.

22. A method of human gene therapy, comprising 

the steps of;

(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； a polypeptide of claim 

1,2,3, or 4;

(d) transducing said cultured cells with DNA；

(e) harvesting said transduced cells; and

(f) transplanting said transduced cells into said 

patient.

23. A method of human gene therapy, comprising 

the steps of;

(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.

24. A method of human gene therapy, comprising 

the steps of;
/3ى
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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 ة growth medium, comprising; the composition of

claim 9,

(d)

(e)

(f) 
patient.

10 or 11;

transducing said cultured cells with DNA; 

harvesting said transduced cells; and 

transplanting said transduced cells into said

25. A method for the production of dendritic cells

comprising the steps of;

flt-3 receptor agonists of claim 1, 2, 3 or 4.

or CD34+

a) separating hematopoietic progenitor cells 

cells from other cells; and

cells or

b) culturing said hematopoietic progenitor 

CD34+ cells in a growth medium, comprising the

progenitor cells or CD34+ cells with an antigen.

26.

step of;

The method of claim 25, further comprising the

c) pulsing said culturing hematopoietic

27. The method of claim 25, wherein said growth

medium, further comprises; one or more factor selected 

from the group consisting of； GM-CSF, IL-4, TNF-az 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.

28. The method of claim 26, wherein said growth

mediilm, further comprises; one or more factor selected

from the group consisting of; GM-CSF, IL-4, TNF-a, stem
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cell factor (SCF)/ flt-3 ligand, IL-3, an IL·—3 variant, 

an IL-3 variant fusion protein, and a multi-functional 

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, 3, or 4, 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-a, stem cell 

factor (SCF), flt-3 ligand, IL-3, an IL-3 variant, an 

IL-3 variant fusion protein, and a multi-functional

infection or auto-immune disease, comprising the step

receptor agonist.

31. The method of claim 29, further comprising the

step ◦f; 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,

mature dendritic cells by administering the flt-3

of；
a) mobilizing dendritic cell progenitors or

or mature dendritic cells by a blood draw or pheresis；

receptor agonists of claim 1, 2, 3, or 4, to said human;

b) removing said dendritic cell precursors

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-a, 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.

35. The method of claim 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 claim 1, 2, 3 

or 4 .

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/ 3 

or 4 .

37. The method of claim 35, wherein said growth 

medium, further comprises one or more factor selected 

from the group consisting ◦f; GM-CSF, IL-4, TNF-CC, stem 

cell factor (SCF), fit-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-α, 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 method for treating a human having a tumor, 

infection or auto-immune disease, comprising the step 

of;

 removing hematopoietic progenitor cells or (ة

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, 3 or 4 to produce 

dendritic cell precursors or mature dendritic cells;

c) returning said dendritic cell precursors or 

mature dendritic cells to said human.

4◦. A method for treating a human having a tumor, 

infection or auto-i^une disease, comprising the step 

of;

a) removing hematopoietic progenitor cells or 

CD34+ cells from said patient by a blood draw or 

pheresis;

b) culturing said hematopoietic progenitor 

cells or CD34+ cells in ج growth medium, comprising; the 

flt-3 receptor agonists of claim 1, 2, 3 or 4, to 

produce dendritic cell precursors or mature dendritic 

cells;

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.

41. The method of claim 39, further comprising the 

step of; separating said hematopoietic progenitor cells 

or CD34+ cells from other cells prior to culturing.

13؟
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42. The method of claim 40, further comprising the 

step of ن separating said hematopoietic progenitor cells 

or CD34+ cells from other cells prior to culturing.

43. The method of claim 39, wherein said culture 

medium further comprises; one or more factor selected 

from the group consisting of: GM-CSF, IL-4, TNF-a, stem 

cell factor (SCF), fit-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 culture 

medium further comprises; one or more factor selected 

from the group consisting of: GM-CSF/ IL-4, TNF-a, stem 

cell factor (SCF), flt-3 ligand, IL-3, an 工·-3 variant, 

an IL-3 variant fusion protein, and a multi-functional 

receptor agonist.

45. The method of claim 41, wherein said culture 

medium further comprises; one or more factor selected 

from the group consisting of: GM-CSF, IL-4, TNF-0C, stem 

cell factor (SCF), rlt-3 ligand, IL-3, an 工·-3 variant, 

an IL-3 variant fusion protein, and a multi-functional 

receptor agonist.

46. The method of claim 42, wherein said culture 

medium further comprises; one or more factor selected 

from the group consisting of: GM-CSF, IL-4, TNF-a, stem 

cell factor (SCF), rlt-3 ligand, IL-3, an IL-3 variant, 

an IL-3 variant fusion protein, and a multi-functional 

receptor agonist.
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FIG.2
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FIG.4
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