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Novel polypeptides which comiprise a receptor-ligand pmr involved in T—cell activation are disclosed. Nucleic acid molecules

encoding said polypeptides, and vectors and host celts for expressing same are also dssclosed. The polypeptides, or agonists and antagonists
thereaf, arc used to treat T—celi mediated disorders.
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antigen nust be presented to the T-cell receptor (TCR) via a ngjor

hi st ocompatibility complex (MHC), in an event that determ nes specificity.
Second, an antigen 20 independent, costinulatory signal- nust be delivered
by engagenent of nmenbers of the B7 famly on the APC wi t i NdREILEP2603
protein on T-cells. A productive immne . response |leads to proliferation,
differentiation, clonal expansion, and effect or function. in the 25
absence of the second, costinmulatory signal, T-cells undergo a state of

| ong-1asting antigen-specific unresponsiveness, termed anergy. T-cells
_initiate thepjoaeewe response, nediate antigen-specific weffusovs?if uncti ons,
‘and regul ate the 30 activity of other |eukocytes by secreting cytokines.
The T-cell receptor (TCR) distinguishes the T-cell from other |ynphocytes
and can bind antigen only when it is . presented by the APC within the

context of a MHC ' viRelek | cell can be 35
correlated with tﬁv}%b%ég’g%%ﬁEsﬁe&%?%%ﬁeDa% ?Lgens &gﬁﬁﬁlsgs CD4 and CD8.
For instance, CD4a- T-ceIIs 3 hbvenber 2003 WD 00/ 46240 - 2 PCT/US00/ 01871
general ly funeti s (TH) and are MHC class Il restricted,
wher eas CD8+ cells gen II C dilks and are.
WMHC cl ass | restrlcted Eégfg %ﬂég#§¥§€o¥%?%€ aﬁi pB?%#%%ébtldes mhlch
has been pBevtbaSI9r$d€mMQ3Wﬁ§jan@flRﬂPhQEUF?p§5¥%YRE&operned B7.1 (Freeman

et dal J. 1 Mgpakegyeal i3, the/ dverd2or ma):asFt@elerlmhoayteJour Expt .

Me 174, 625-3 1 e &N 909-911

(1993), and FF@E#&% g%"l‘?”rly a‘g’qﬁggpéxé% i nﬁ[ﬁgi g 2%%562)11%93)) (or

- €DBO and CDB6 ther pop¥Rertidsh. eFﬁ€§§StRﬂ JREOrEetnd st £RE ‘Hﬁ0|bly or
constitutivel pro¥peessrdopehapodysepPiEesndndr compesitrians- Bodnd | i gands -

for CD28 gpd G A $3. ' BSPAGIdatakdL OF diskakls r&Rafd Aouffo and seed

Pr oc.
immunosuppression and immune activation.

Background of the invention
For the generation of a proper T-lymphocyte

15 {T-cell) immune response, two signals must be provided
to the T-cell by antigen presenting cells (APC). First,
antigen must be presented to the T-cell receptor {TCR)
via a major histocompatibility complex (MHC), in an
event that détermines specificity. Second, an antigen-

20 independent, costimulatory signal must be delivered by
engagement of members of ‘the B7 famlly on the APC with
the CD28 protein on T-cells. A productive immune
response leads to proliferation, differentiation,
clonal expansion, and effect or function. In the

25  abgence of the second, costimulatory sigmal, T-cells
undergo a state of long-lasting antigen-spgcific
unresponsiveness, termed anergy.

T-cells initiate the immune response, mediate

antigen-specific effector functions, and regulate the

30 activity of other leukocytes by secreting cytokines.
The T-cell receptor (TCR) distinguishes the T-cell from
other lymphocytes and can bind antigen only when it is
presented by the APC within the context of a MHC. The
functional activity of a particular T-cell can be

15 correlated with the expression of membrane antigens,
such as CD4 and CD8. For instance, Cp4+ T-cells



Nat|. Acad. Sci. 84, 8573-8577 (1987) and Gross et al. J. Immun. 144,
3201- 3210 (1990)) is expressed on resting T-cells and nediates a positive
costimulatory signal. CILA-4 (Brunet et al. Nature 2M 267-270 .20 (1987)
and Dariavach et al. Eur. Jour. Imun. 18, 1901- 1905 (19 jon is
I nduced upon T-cell activation and negatively regul ates ?ﬁ%avggg)%‘:glé%snal ,
due to its higher binding affinity for B7.1 and B7.2. Mce wthout the
"CTLA-4 gene exhibit dramatically high 25 levels of T-cells, since the
switch off nechanismfor the proliferation signal is inpaired in the
absence of CTLA-4. This phenotype clearly denonstrates the nmgjor

i nhi bitory efbggisiohat the CTLA-4 costinulatory protein has on T-cell
proliferation. Mce |acking CD28.or B7.1 30 or B7.2 have &CF@§%/MsVere
phenotype, indicating that alternate pathways for T-cell costinulation may
exist. There has been considerable interest in the CD28/ CTLA-4 pat hway as
means for regulating T-cell activati on 4and proliferation. -A chineric
protein 35 cont ai nir1 the extracellular portion of CTLA-4 fused to 3

Novenber 20037 NS 0/ ¥6Z4B°BETT ISH(PLBEAPEY- L1 Ui #%d Inwe ¥HEong
i mMmunosuppr essiags afff eebsraotedawndiean spedi @i qankasigsy of clinical

tti . Angi ' 7 ' h - | uat ed
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anti bodi es haxeswHeMed-utility in pronoting T-cell activation. In addition,

B7.1 and B7.2 gene thepapynbhad-Sd10Wrodkeah1 ¢ '?%Bepgﬂge@r ea of cancer
I mmunot herapy.h.T azg, /7.2 are 10 involved in a

single T-cel Iwcloégjﬁjﬁ%?%FSn%fsﬁY%fi&%E#f BE3468R ity of nodul ating an
i mune r esporRelyReptidgsl betmed Bldl {(Fresrametatdlony.i Immmdlbdye desirabl e
to identify ofdmr aveabera2o{194%. SaRefandet SEPARNE TSt | MREti nul atory
pat hway whi c%y slazg\iglﬁﬁgilﬁnta%%e%gs.zpr(pgéaerr}lénesetl glr_egglj‘eagéeng host T-cell
10 262, %09-911 (1993), and Freeman et al. Jour. Expt.
Med. 178, 2185-2192 (1993)), (or CD80 and CDSS,
respectively). These polypeptides are either ihducibly
or constitutively expressed on varicus APCs and are
membrane-bound ligands for CD28 and CTLA-4,
15 respectively, on T-cells. (D28 (Aruffo and Seed Proc.
Natl. Acad. Sci. 84, B573-8577 (1987) and Gross et al.
J. Immun. 144, 3201-3210 (1990)) is expressed on
resting T-cells and mediates a positive costimulatory
signal. CTLA-4 (Brunet et al. Nature 328, 267-270
-20  (1987) and Dariavach et al. Eur. Jour. Immun. 18, 1901-
1905 (1988)) expression is induced upon T-cell
activation and negatively regulates the CD28 signal,
due to its higher binding affinity for B7.1 and B7.2.
Mice without the CTLA-4 gene exhibit dramatically high
25 levels of T-cells, since the switch off mechanism for
the proliferation signal is impaired in the absence of
CTLA-4. This phenotype clearly demonstrates the major
inhibitory effect that the CTLA-4 costimulatory protein
has on T-cell proliferation. Mice lacking CD28 or B7.1
30 or B7.2 have a less severe phencotype, indicating that
alternate pathways for T-cell costimulation may exist.
' There has been considerable interest in the
CD28/CTLA-4 pathway as means for regulating T-cell
activation and proliferation. A chimeric protein
35 containing the extracellular portion of CTLA-4 fused to



function and i mune response. Accordingly, it is an .object of the invention

to provide novel polypeptides for stinmulation of T-cell activity and/or
proliferation. It is a further object 20 of the invention to use the novel
pol ypeptides for the prevention and treatnment of T-cell nBgiaLed, bsaine

di sorders. Summary of the Invention 25 Surprisingly, tw novel porypeptldes
of a T-cell costi.nul atory pat hway have been identified. The pol ypeptides

represent awblogldgdgy receptor pair in a unique costimil at gfyy6R Pﬁpy whi ch
appears to be distinct fromthe pathway consisting of previous

descri bed proteins CD28, CILA-4, B7.1, and B7.2. The pol ypeptldes are
referred to as CD28 rel ated protei n--_l,3 _or CRP1, and B7 related protein-1,
or B7RP1. The invention provides for nucleic acid nolecules encoding CRP1

and B7RP1 pol ypeptjdes an 35 relate gn.isqlated nucleic
acid 3 Nove 46%%%5 FEE‘%H“BEEI?%g%gF%gﬁ% %}Ct q+e of the

i nvent i on' colpeensetudiedciredt Vééle@écﬂfeﬁéénéﬁje(ﬂeédilp%m t he group

consi sting ofn+abholihes Nk gl aﬁdsgnmmetasngetaxfa)rauboa heedi gure 1A (SEQ

ID NO:1); 5 b n eot i.de q di ol,¢peptide from

resi dues 1- 26‘%73 F?gn#?%ﬁl ue%gzgg%%ﬂ%ﬁg !i'?gtf %ﬁelanbliél ure 1A (SEQ ID

NO 1); c)5a Aaolusoshppresstifencerehtvellfy 4o anpdP etﬁg?“?s at | east

about 70 perQ&ﬁulagéﬂﬁiﬁiﬂmothﬂgtw ééfiruﬂcﬁpaploﬂe aBzaﬁﬁltmomh in Figure 1A
5

(SEQID NG aghag urald %E%Eg}?yr rﬂa&? s%hv?' Lfed@idrnlis@rinal ternate

splice varla a nucleoti de sequence
_.conpl enent ar y:hteoaafﬁ9 OESCQ;TCG(ra)’-mEB?t &Y -); f) a nucl eotide sequence of
" (b), (c-) or (d). Thus far, CD28, CTLA-4, B7.1 and B7.2 are

10 involved in a single T-cell costimulatory pathway .
Given the capability of modulating an immune response
by regulating T-cell costimulation, it would be
desirable to identify other members of the same or &
separate T-cell costimulatory pathway which may have

15 advantageous properties in regulating host T-cell
function and immune response.

Accordihgly, it is an object of the inven;ion
to provide novel polypeptides for stimulation of T-cell
. activity and/or proliferation. It is a further object

20 of the invention to use the novel polypeptides for the
prevention and treatment of T-cell mediated immune
disorders.

Summary of the Invention

25 Surprlslngly, two novel polypeptides of a
T- cell costimulatory pathway have been identified. The
polypeptides represent a ligand-receptor pair in a
unicque costimulatory pathway which appears to be
distinct from the pathway consisting‘of previously

30 described proteins CD28, CTLA-4, B7.1, and B7.2. The
polypeptides are referred to as CD28 related protein-1,
or CRP1, and B7 related protein-l, or BTRP1.

The invention provides for nucleic acid
. molecules encoding CRPL and B7RP1 polypeptides and
35 related polypeptides. Aan isolated nucleic acid



encodi ng a pol ypeptide fragnent of at |east about 25; 50, 75, 100, or
greater than 100 am no acid residues; g) a nucleotide sequencé of (a), (5)

““or (c ) 20 conprising a fragment of at |east,about 10, 15, 20, 25, 50,

75, 100,. or greater than 100 nucl eotides; and h) a nucl edf ys\RnsHv00%E

whi ch hybridizes wunder stringent conditions to any of (a)-(g). 25 Also
provi ded by the invention is an isolated nucleic acid nolecule conprising
a nucl eoti de sequence selected fromthe group consisting of: a) the. .
nucl eoti de swQueig as set forth in Figure 2A (SEQ ID NO 6) or Figure 3A
(SEQ ID NO-.11) or 30 Figure 12A (SEQ ID NO 16); b) the BGTAIS8MRI8He
sequence encodi ng the polypeptide as set forth in Figure 2A (SEQ I D NO

6)" fromresidues 1-322 or fromresidues 47-322 or as set forth in Figure
‘3A (SEQ I D NO 11) fromresidues 1- 288 35 gr from resi dues 19-288, 20- 288,
21-288, 22-288.. 24- 28 28-288; or as set forth in Figure 12A (SEQ ID
NO 1.6). frdi R FEEOE)@V%WAF@?@EJ-P@?/QJS%WPSNG- 5 residues
1-302 or fronfeasingiseselecged, £20n Iy g2buB08ons Atig20£24- 302 or 28- 302,

c) a nucl eotide sequengg eﬂgogu@ge&i Isg gleaé {;%tt ﬁgﬁ%}rgazk ?gEUQtIZ)O

ngreg)ntolrdent C%"?A @SE@EEDIﬁ@‘g p'tljreFl gure 1f22\r(SEQ ID NO 16); d) .a.
naturallyﬁoccurrlng albelthevamekﬂutﬂﬂe sajiendatehc@ingeta@r i ant- of any of.
(a), (b') (;((S'l})pe pilde) 2ofluELEQRIIe 139gh e SSTRILE I AP | O
(a), (b) or ﬂu | e % de sequence 05@3 ( ncodlng a
pol ypepti de 3% FoﬁF gn g 248 it SE 100, or greater than
100 amino acid re5|due§) asnydleotmds @@qudacseepuuamngoa (a), (b) or (c..)
conprising agdlgaptidel chat! £asde Ak ABoud 570 Hrceit identical
10 to the polypeptide as set forth in Figure 1A (SEQ ID
NO: 1); ' :
dj- a naturally occurring allelic variant or
alternate splice variant of any of (a}, (b} or (c);
e). a nucleotide sequence complementary to any
15_ of (a), (b) or (¢ ); :
f) a nucleotide sequence of (b),(c } or (d)
encoding a polypeptide fragment of at least about 25,
50, 75, 100, oxr greater than 100 amino acid residues;
g) a nucleotide sequence of (a), (B) or (¢ )
20 comprising a fragment of at least about 10, 15, 20, 25,
50, 75, 100, oxr greater than 100 nucleotides; and
h) a nucleotide sequence which hybridizes
under stringent conditions to any of (a)-{(g).

25 Also provided by the invention is an isolated
nucleic acid molecule comprising a nucleotide'sequence
selected from the group consisting of:

a) the nucleotide sequence as set forth in
Figure 2A (SEQ ID NO: 6) or Figure 3A (SEQ ID NO:11) or
30 Figure 12A (SEQ ID NO: 16);
~ b) the nucleotide sequence encoding the o
polypeptide as set forth in Figure 2A (SEQ ID NO: 6)
from residues 1-322 or from residues 47-322 or as set
- forth in Figure 3A (SEQ ID N0O:11) from residues 1-288"

35 or from residues 19-288, 20-288, 21-288, 22-288, 24-

288, or 28-288; or as set forth in Figure 12A (SEQ ID NO: 16) from



50, 75, 100, or greater than 100 nucl eotides; and h) a nucl eoti de sequence
whi ch hybridi zes under stringent conditions to any of (a)-(g). 20 The
subject matter of the invention also relates to CRP1 and B7RP1

pol ypeptides and rel ated pol ypeptides. The invention proYﬁﬁEﬁ%nﬁ%ﬁ 26§
i sol ated: pol ypeptide conprising the am no acid sequence selecte % rom

the group consisting of: a) the amno acid sequence as set forth in Figure
A (SEQ ID NO 2); b) the mature am no acid sequence as set forth in-Figure
1A ( SEQ ID‘NEP%%*@bnprising a mature 30 amno terninus gbriS@itide 21, c) a
fragment of the am no acid sequence set forth'in Figure 1A (SEQ ID NGO 2)
conprising at |east about 25, 50, 75, 100, or greater than 100 am no acid
residues; 35 d) an ortholog of (a), (b er' (c ) ; and 3 Novenmber 2003 J WO
00146240 PCT/ US00/01871.-- 6 e) an allelic variant or alternative splice

variant of (@@sidusls dr-30d)or Afrsm iresdgaes dEnGm2) bh-16e, idiepbion is an 5

i sol at ed poIygugﬁg’d%4ggggr%§iigl§dée am no acid sequence selected fromthe
group. consisting ‘of: a) the amno 'acid sequence as set forth in Figure 2A

(SEQ ID NO 7) or Fi gfie23pugisabics megaencerenaodgneea 12A (SEQ ID NO 17);

%;) b) the nmolypeptiide ahatl Heqieneasssabeit Topebcbic FHdaHE 24 g iE?leg :\18
co Iesi I n ‘ -i_qgure

N 1) compr 3 TAF pigpepEl e 4 I8 BLBh LEHINEE I Bindl T S 2,

22, 24 or 2%y 9 G Figvre (BEJSES B No» 4l arofpense e (BEure ani no

term nus at EhWGf l6lesi dues 19, 20, 21, 22, 24, or 28;

. d) a naturally occurring allelic variant or
/ alternate splice variant of any of (a}, (b) or (¢ };
10 e) a nucleotide sequence complementary to any
of (a), (b) oxr (¢ );
£f) a nucleotide sequence of (b),{c ) or (4)
encoding a polypeptide fragment of at least about 25,
50, 75, 100, or greater than 100 amino acid residues;
15 g) a nucleotide sequence of (a), (b) or (c.)
comprising a fragment of at least about 10, 15, 20, 25,
.50, 75, 100, or greater than 100 nucleotides; and
h} a nucleotide sequence which hybridizes
under stringent conditions td any of (a)-(g).
20 '
" The suﬁject matter of the invention also
relates to CRP1l and B7RPl polypeptides and relatéd
‘polypeptides. The invention provides for an isolated
polypeptide comprising the amino acid sequence selected
25 from the group consisting of: .
- a) the amino acid sequence as set forth in
Figure 1A (SEQ ID NO:2);
b) the mature amino acid sequence as set
forth in Figure 1A (SEQ ID NO:2} comprising a mature
30 amino terminus at residue 21;
¢) a fragment of the amino acid sequence set
forth in Figure 1A (SEQ ID NO: 2) comprising at least
about 25, 50, 75, 100, or greater than 100 amino acid
residues; o
35 d) an ortholog of (a), (b} or (c }; and



-c) a fragnent of the am no acid sequence set forth in Figure 2A (SEQ ID
NO 7) or Figure 3A (SEQID NO 12) or Figure 12A (SEQ ID NO 17)
conprising at 20 |east about 25, 50, 75, 100, or greater than 100 am no
acid residues; d) an ortholog of (a), (b) or (c ); and e) P orntlib6o
variant or alternative splice variant of .(a), (b), (c) or (d). 25 %e
subject matter of the invention also relates to an isolated nucleic acid
nol ecul e encodi ng a pol ypeptide consisting of. .a) a fragnent of 75, 100, or
232 am no acid residues, wherein the fragnent conprises an am no acid
sequence that is at |east about 70% identical to an am no acid sequence as
set forth iwologéae 2A (SEQ ID NO 7), and wherein the fsegigiishas at

| east one activity selected froma T-cell proliferation activity or a
T-cell activation activity; or 3 Novenber 2003 6a b) a fragnent of 231,
235, 237, 238, 239, or 240 amino acid_. gesidues; wherein the fragnment
conprises an amno acid sequence that is at |east about 70%identical to
an amno acid sequence, h S5Q. 12), and
wherein the fragnent ha)‘;‘sa:f% 1%9?[:0%%&61%‘%1?\/' t)a}%é%f!(éct ecf'| S rwogr%ea T-cel |
proliferati oNaaéenyi ey ) a RIceF| (ttivation activity. Further, in
accordance wth the invention is an isolated nucleic acid nol ecul e

consi st1ng of a nucl el ¢ 2610, SEUEALE-A%AR! (Hl U b SEQUDANO 6 or  SEQ

ID NO 16. Al so enconpasse e Irnvention are ression vectors and’

host cel | § fmsoéa&aécwbwﬁt%wﬁaryw ﬂ%!l’@saméﬁ?u SEINFPER bind to
CRP1 and B7RRb1epekipepim dgse ayrdubocorsbdtechgelfypepti des, and assays 30 for

detecting binding -of Bk %E.Eln%@&ar@é@e%e ael ¥pePEdgs ko CRP1 and

CRP1-rel ated pol ypept i ar maceuti c r;p s(| tLons I siing CRP1 or
CRP1-r el at ed FigMFBepi GBER IR N9#RB1 6F W el ﬁFQdIDp?gqgi%@pP Fdes are
al so enconpagdeairiey ibhe (sEyern iNon. 13%; Met hods for identifying conpounds -
}\Bgte nLgﬁ igggg V\X'otg o gpgi Ohe BERRLABAIAb S4RT VUgiedcasagrsetssays for 3
. forth in Figure 2A (SEQ ID NO: 7) comprlslng a mature
amino terminus at residues 47 or Elgure 3A (SEQ ID
NO:12) comprising a mature amino terminus at any of
residues 19, 20, 21, 22, 24 or 28 or Figure 12A (SEQ ID
15 ©NO: 17) comprising a mature amino terminus at any of_
residues 19, 20, 21, 22, 24, or 28; _
¢) a fragment of the amino acid sequence set
forth in Figure 2A (SEQ ID NO: 7) or Figure 3A (SEQ ID
NO: 12) or Figure 12A (SEQ ID NO: 17} comprising at
20 1least about 25, 50, 75, 100, or greater than 100 amino
acid residues;
'd) an ortholog of (a), (b) or (¢ ); and
e) an allelic variant or alternative spl:.ce

variant of (a), (b), (¢) or (d).

25
The subject matter of the invention also relates to an isolated nucleic

acid molecule encoding a polypeptide consisting of:
a) a fragment of 75, 100, or 232 amino acid residues, wherein

the fragment comprises an amino acid sequence that is at least about 70%
identical to an amino acid sequence as set forth in Figure 2A (SEQ ID NO: 7),
and wherein the fragment has at least one activity selected from a T-cell
proliferation activity or a T-cell activation activity; or



PCT/ US00101871 - 7 determ ning whet her such conpounds are agoni sts or

ant agoni sts of CRP1 and B7RP1l activity. CRP1 and B7RP1 pol ypeptides are
involved in T-cell costinulation and proliferation. CRP1 and B7RPI 5

pol ypepti des, selective binding agents thereof, and agoni s3 Slogéeber 2003

ant agoni sts thereof, may be useful for the diagnosis, prevention-and
treatnment of diseases related to the control of T-cell responses:. CRP1
and B7RP1 pol ypepti des, selective 10 binding agents thereof, and agonists
and antagonists thereof, nmay be useful for the diagnosis, prevention and
treatnment of imune disorders, either for stinulating insufficient inmmune
response or reducing or, inhibitinggan exaggerated or inappropriate inmune
15 response. The i mmune di sorder nay be nediated directly .or indirectly
by T cells. The invention provides for treating, preventing, or
aneliorating a T-cell nediated disorder conprising admnistering to an

animal a CRPI or B7RP1 20) pofragreqritiofie31, PI3s, 237y 288, 239, af 34D Ahpvidrs for a
nmet hod of diaggﬁﬁinqﬂg Tkﬁﬁlh ned%ated.disorder orgf susceptibility to a
T-cel | nediate SO YNNG RN FQMPEETR.RN @NNg afit ssaveRtsigat K&t pr esence
orTarmtjlnt OI:I _ bmp{raab_mtE@Pﬁaoderﬁicﬂl’aﬁ’én@minﬁnt?@li}lsﬁden?é@ﬁ'ts_di_ﬁ"orulﬁllndFiggrecﬁt@gnosi ng
G sorder baseat g M N JBh o olersit Hdhament hesahtgad opn St imeleciod

pol ypepti de. Tipincel-cyl pmliferaioh lactivigiontdtcdlli savatn deviygn | nmune di sor der
whi ch may be nediated directly or 30 indirectly by T cells. The animal is

preferably a manm nd .more preferably.a human The.,in i o)
provides for a meth 'ﬂ%?ﬁr 'P(Téﬁ?rﬁ?%en 'ﬂhthf\éé% en 'éaﬂlli%ma%?'gﬁegi%ﬁ?s to a CRP1
or B7RP1 pol ypmplecdle coosipiingsefragnuctsinacict sequentd as pel fegie i $BQ IDING: Goit est

conpound and 3§E§qb$#W1E ng the extend of binding of the polypeptide to
the test conpound. e method may be used to identify 3 Novenber 2003

Also encompassed by the invention are
expression vectors and host cells for production of the
polypeptides, antibodies which bind to CRP1 and B7RPl
polypeptides and to relate@ polypeptides, and assays

30 for detecting binding of B7RP1 and B7RPl-related -
polypeptides to CRP1 and CRPi-related polypeptides.
Pharmaceutical compositions comprising CRP1 or ' _
CRP1-related polypeptidés and B7RP1 or B7RP1l-related -
‘polypeptides are -also encompassed by the invertion.

35 ' Methods fdr.idehtifying compounds that interact with
CRP1 or B7RP1 are also provided as are assays fpr



WO 00/ 46240 - 8 PCF/ US00/ 01871 agoni sts and antagoni sts of CRP1 and/ or .
B7RP1 pol ypeptide. Antagonists of CRP1 and/or B7RP1 pol ypeptides may be
used as i nmunosuppressive agents for many 5 indications, including
aut oi mmune di sorders (such as rheumatoid arthritis, psor@q@h%nwgybggple .
sclerosis, diabetes, and system c | upus erythenatosus) toxi ¢ shock
syndrone, bone marrow and organ transplantation, inflanmtory bowel

di sease, al M98H&HQ i zati on due to 10 bl ood transfusions, pemisdolesTt r eat nent
"of graft vs.-host disease. In addition, antagonists may be used as

i nhi bitory agents for T-cell dependent B-cell nediated indications

I ncludi ng asthma and all ergy, and ant+bpdy nediated autoimmunity. Agonists
of the CRP1 and/or 15 B7RP1 pol ypeptides may be useful in, but not

restricted tdatelméfibhgapidikrlri elch OforipdiAsSHFy &igdraRee anpd renoval . An

ant agoni st cﬁ §o£9¥ggt%#nbﬂpacggge$7§#§7ﬁ%%abgg y, or fragment thereof,

which is rea 0 an extracell ul ar donaln
of B7RP1 vvherel n the GRE} BBy BYRBLCRRLGICPEEARS ¥R S0V vesi #lli ng' t o B7RPL

to CRPL. |r1(muaeambedsﬂ£mulaﬂﬂma afdt phaldyf drianfien s el GREL uﬁhyBVKPINJwan B7RP1

or to an 5ex g@ h ?Es é&tgggrggﬁ?T%pgﬁgﬂk%QQ%&. gnent 25 t her eof

which is an “ﬁe e | mmune
costi mul at orﬁgét!’thsx’iﬁt ynéfa@mmtﬁntlae 'eF‘PESdb%ﬁ%ﬁﬂﬁ fPT tHR anti body
i s a nonocl ontilagnastisbopyewart ivay ahd tredtmenthofadd sedsezerietaved hunmani zed.

30 The 'nvenH?P%;EEEBHEE%Pé%%fdﬂ%l&ofeébéﬁgé@°d of regulating the

.interaction o COI’TpI’ISI g a m ni sterln,glto an ani mal a

selective binding agefRPbiarReRBIREL BOLMRILOGS  bFRtiHG Yigent of B7RPL or
bot h. | n ione winhiddignagents hehexelodct and Sforiistdi agd aamtdgand s/ ant i body

whi ch binds tg, 54381 RBY nd QKRS ebrethdiRlRssife Piddintdoho B7RPL to
CRPL. and treatment of immune disorders, either for

stimulating insufficient immune response or reducing or
inhibiting an exaggerated or inappropriate immune

15 reéponse. The immune disorder may be mediated directly
or indirectly by T cells. :

The invention provides for treating,

preventing, or ameliorating a T-cell mediated disorder
comprising administering to an animal a CRP1 or B7RPl

20 polypeptide. The invention also provides for a method
of diagnosing a T-cell mediated disorder or a
susceptibility to a T-cell mediated disorder in an
animal comprising determining the presence or amount of
‘expression of a CRP1 or B7RPl polypeptide; and

25 diagnosing a T-cell mediated disorder or a
susceptibility to a T-cell mediated disorder based on
the presence or amount of expression of the
polypeptide. Typically, a T-cell mediated disorder is
an immune disorder which may be mediated directly or

30 indirectly by T cells. The animal is preferably a
mammal and more preferably a human The invention also
provides for a method of identifying a test molecule
which binds to a CRP1 or B7RP1l polypeptide comprising
contacting the polypeptide with a test compound and

35 determining the extend of binding of the polypeptide to

' the test compound. The method may be used to identify‘



- 3 Novenber 2003 WO 00/ 46249 PCT/US00/ 01871 - 9 The invention also provides
a nethod of regulating immune costimulation nediated by B7RP1 conpri sing
adm nistering to an aninmal a sel ective binding agent of B7RPl. The

sel ective binding agent is preferably an 5 antibody whi ch NiRaHet S0d RP1
and partially or conpletely, inhibits i mune costinulation nediated by
B7RP1. The invention also provides .for a nethod of- regulating T-cell
activation or proliferation in an 10 animal conprising adm nistering to the
animal a nucleic acid nolecule encoding a CRP]. or B7RP1l pol ypeptide. For
exanpl e;. a nucleic acid nolecul e encoding a B7RP1" pol ypeptide may be used
I n gene thek&@é to enhance T-cell activation in response to various

t unors. 484 onpassed by the invention is a transgRGHESONBI8TIhuman
mammal conprising a nucleic acid nolecule encoding a CRP1 or B7RPI.

pol ypeptide. The CRP1 or B7RP1 nucleic acids are introduced into the
mamal in a nmanner that allows expressi®n-and increased 20 circul ation

| evel s of CRP1 or B7RP1 pol ypeptides. The transgenic non-human mammal is
preferably aagwidsts and amrgornisébeofblBPla amgiee BTRRIL rat. Dggcriptiou

Fi gUres FIgUE% e?kx@@A and am no acid sequence of murine CRP1 (nCRP1)
(SEQ I D NGs: .

Predi cted %eﬁ i encgﬁ i ggf I § .underlined at
t he am no- tern1nus andAPﬁ%SO Prehth I%n Re PPNRePEAEEHe cl eavage
site is indinzat ddk byednaasimupﬁredsmechgemlssﬁerrtmame 30 sequence is

underlineg t%@&ﬁatﬂ%nearmm&e@haeemﬁ)m Aa?ﬂseeaafgdteldzge@ent of murine
CRP1 protein se ence wWth nurine d%ﬁ%@'gCDQﬁ% ( E%EID NCS: 3, . 4,
and. 5Z. Fi gurige® rnesam%%»q F59F-B7RPI  (MB7RPL)
(SEQ | D NCs: cﬁ.@ateﬁ), aﬁdeﬂyﬂ@dcsilgnus sxyfihamasosfis) B78X.A s underlined at
the anmi no-t erdfduis IRArbie, o eERebw’d98 organ transplantation,
inflammatory bowel disease, allosensitization due to
10 Dblood transfusions, and the treatment of graft vs.. host
disease. In addition, antagonists may be used as
inhibitory agents for T-cell dependent B-cell mediated
indications including asthma and allergy, and antibody
mediated autoimmunity. Agonists of the CRP1 and/or
15 B7RP1 polypeptides may be useful in, but not restricped
to, T-cell activation for tumor surveillance and
removal.

~ An antagonist of the invention includes an
antibody, or fragment thereof, which is reactive with

20 or binds to B7RP1l or to an extracellular domain of
B7RP1 wherein the antibody reduces or eliminates the
binding to B7RP1 to CRP1l. In one embodiment, the
antibody binds selectively to human B7RP1l or to an
extracellular domain thereof. The antibody or fragment

25 thereof which is an antagonist inhibits partially or
completely the immune costimulatory activity of B7RP1.
In a preferred embodiment, the antibody is a monoclonal
antibody and may be murine, human, chimeric or
humanized.

30 The invention further provides for a method
of regulating the interaction of B7RP1l with CRP1
comprising administering to an animal a selective
binding agent of CRP1l or a selective binding agent of
B7RP1 or both. ‘In one embodiment, the selective

35 binding agent is an antibody which binds to B7RP1 and
reduces or eliminates the binding to B7RP1 to CRPL.



WO 04/ 46246 - 10 PCT/USOCO O 871 experinentally determ ned pro-peptide
cleavage site is indicated by an Asterisk. Predicted transnenbrane
sequence i s underlined toward the carboxy-termnus. B) Amno acid
alignment of B7RP1 proteéin sequence (nB7RP1) w th nurine 3Gi8Rmber 2003
(nCD80).,{SEQ ID NOS: 8..9, and 101. Figure 3. A Structure and sequence of
t he pI’OteI Y@ 846249 r egi on of the putative human B7RP1 13 @(} {SEQ | D
NOS: 11 and-12). Predicted signal sequence of hB7RP1 is 1'6: TRIPBIIhed at

t he-am no-term nus. Predicted signal peptide cleavage sites are nmarked by
asterisks. Predicted transmenbrane seqyence is underlined toward the
carboxy-termnus. B) Amno acid alignnent o- the put ative mat ure hB7RP1

protein with fihe iNRleuEeoRUL] 3 prBIRRLs ( of i D NOS: 13. 14.
and 151.- Fi gur e pré? s gﬁf&lﬁéﬂ&é protein from

ssi on_of_, sol
293T cells trans"’fnectc}ejagx\/\hg‘tlﬁ FpR ﬁ‘@%%?‘@ﬂleﬁBpl mrmusztw vol umes of cell
| ysate or 20dmdisteshed tediruenieed & caledting Bﬂnﬁ&x@t e eﬁE @f 10% PAGE

gel -as i ndi czﬂ'm:bl Megher & | I S medi a
supernat agt f ﬁ’&re ﬁ %ﬂﬁ%ﬁzﬁﬂ%@;c&{ at édf% %’f?@%@ e?nand secreted
(nedia) F& fHed gharhPL nﬂsl gdpankkaldaatoranti human 25 Fc
anti body (Pi &F® @ﬁ@ﬁycamhmmanwmummmmlam)n ne)iafeRr 8gsi on of

sol ubl e B7RPEB7R®1f,UuSi ON prot ein from 293T ceI | s transfected with the

pcDNA3/ B7RP1-Fc. 20 of vré%r r{al i zed ceII Zsate or medi a super nat ant
.were |oaded and_separated on 519805 Sl ACHLEQ% ) MeGhadarfsi s was
conducted as GeFURAFing; 'Etﬁ@-]SaCFﬁVétM|mmblﬁ¥ﬁaﬁmnaﬁd B&RP1- Fc fusion

prﬁfel?slﬁnthmﬂmﬂmraﬁﬂprBMhh'ﬁﬁﬁiﬁié@ér Eéséﬁgfhﬂ. ?ﬁgk or 0cDNA3
vect or gﬁgf\:a%%om%?eéﬁafgsém%?ggﬂ?ans %@?%@Pﬁiﬂemos’mogmamo
PCr/ uS00101879r example, a nucleic acid molecule encoding a B7RP1
polypeptide may be used in gene therapy to enhance
T-cell activation in response to various tumors.
i5 Also encompassed by the invention is a
~ transgenic non-human mammal comprising a nucleic acid
‘ molecule encoding a CRP1 or B7RP1 polypeptide. The .
CRP1l or B7RPl nucleic acids are 1n£roduced into the
mammal in a manner that allows expression and increased
20 circulation levels of CRPl or B7RPl polypeptides. The
transgenlc non-human mammal is preferably a rodent, and
more preferably a mouse or a rat., R

Figure 1. A} DNA and amino acid sequence. of murine CRP1
(mCRP1) (SEQ ID NOS: 1 and 2). Predicted signal sequence of CRP1
is underlined at the amino-terminus and the
experimentally determined pro-peptide cleavage site ig
indicated by an asterisk. Predicted transmembrane
30 sequence is underlined toward the carboxy-terminus. B)
Amino acid alignment of murine CRP1 protein sequence

{mCRP1) with murine CD28 (mCD28) {SEQ ID NOS: 3, 4, and 5).

Figure 2. A) DNA and amino acid sequence of
murine B7RP1 (mB7RP1) (SEQ ID NOS: 6 and 7). Predicted signal sequence of

B7RP1 is underlined at the amino-terminus and the



psDRa/ hCD28 and stably expressed human CD28 (hCD28). Cells expressing

" menbr ane- bound CRP1, B7RP1, or hCD28, are represented in rows as indicated
at. the left side of the panel. Fc fusion proteins were incubated with 5
the plate-bound cells in colums as indicated at the top {odhfbeP2063 -
After -i ncubation, cells were washed, and bound Fc fusion proteins were
detected using an anti-human Fc anti body and ACAS (Adherent Cell Analysis
and Sorting; ACAS-Utim, Meridian Instrunments, Inc., 10 Ckenpbs, M)

-anal ysis.. Figure 6. FACS (Fluorescence-Activated Cell Sorter) anaIyS|s of
_expressi on o¥owvhasdveceptor for B7RPL (putatively, CRP1) %&ﬂ@@dﬁéﬁed CD44
and CD8+ 15 T-cells. Myuse splenocytes were activated wt

i ononmycin for 12 hours. B7RPl-Fc fusion protein, control Fc protein
(Mock-Fc), or PBS (no stain), were iDCﬁ@aLed with the cells, washed, and
subsequently incubated wth goat-anti-human Fc-FI TC conjugated 20

ant i body( GaH n gﬁﬁ% each anel CeH
mar ker é%t.bgﬁﬁpégig 1& ﬁ%enar éa‘pkgtﬁggﬁ%éggéifaﬁﬁgeoﬁ

i sotype cont riftaLHRY eéio a{‘r%? Lt pe Pregicerd J@@P@ﬂ%xms (no stal n),
were added asequeticeatiaduatiethinddfdowardethé meﬂm xdyddeyinthiad, 2H panel.

Figure 7. FA I vAt, nal f t he

expr easi on of MApEtact aLEgndht #%%8?# %%‘sﬁﬁs. ETR

expr essi on ofWithBurte CP§AMCPSP).(SRAID b‘ @nﬁ’bﬁlﬂ 187RP1) on m)use

spl enocytes. CRPl-Fc fusion protein, control Fc protein (Nbck Fc), or PBS

(no stain), were i ncub@tl evxgt h i)h%t‘iﬁl:l:ﬁre"@% P’%q"‘a?, Soﬁﬁo %Jent Iy

i ncubated with oat agﬂ unan Fc- C coné '
( GaHuFc- FI TC)P‘% SYiCOHRE RET1R t nPBF %’a‘i“-h B78PXovenber 2003 WO

00/ 46240 - 1thB7REM) (BERQIDNOS: ﬂeamdmg)ug?.re@dtedstgnalmquencamhmw iso CD45R
(CDA5R 1908 dhdedhlinb keI LheT S Weens 805 ! Ol praddiiichedy s { 5741
peptide cleavage sites are marked by asterisks.
Predicted transmembrane sequence is underlined toward
' the carboxy-terminus. B) Amino acid alignment of the
putative:mature hB7RP1 protein with the mature murine
B7RP1 (mB7RP1) protein {SEQ ID NOS: 13. 14, and 15).

Figuré 4. A) Expression of soluble CRP1-Fc
fusion protein from 293T cells transfected with the '
pcDNA3 /CRP1-Fc. Normalized volumes of -cell lysate or

20 conditioned medium were loaded and separated on a 10%
PAGE gel as indicated. Western analysis of cell'lysate

~-and cell media supernatant for expression of '

cell-aesociated (cell lysate) and secreted (media) Fc
fusion'proteins. Primary antibody was Goat-anti human

25 Fc antibody (Pierce Chemical Company, Rockford, IL.).
B) Expression of soluble B7RP1-Fc fusion protein from
293T cells transfected with the pcDNA3/ B7RPl-~Fc. 20
1l of normalized cell lysate or media supernatant were
loaded and separated on a 10% PAGE gel. Western

30 analysis was conducted as in (A).

Figure 5. Interaction of CRP1-Fc¢ and B7RP1-~
Fc fusien,proteins'with membrane-bound proteins
expressed in COS-7 cells. COS-7 cells transiently
35 transfected with pcDNA3/CRPL, pcDNA3/B7RPl, or pcDNA3
vector alone., CHO D-cells were transfected with



| sotype), or PBS (no stain), were added as indicated at the left side of

each individual panel. 5 Figure S. FACS anal ysis of the expression of
nNCRP1 |igand on peritoneal macrophages. Peritoneal «cells were first
di stingui shed in subsets on the ground of their light scat
properties (panel A). 10 Macrophages were identified in red&%ﬁhﬁ% 20?3
because of their ability to strongly scatter light forward (FSC) and
si deways (SSC% and because of their positive staining for the F4/80
antigen, avRaP##® for nmcrophages (panel B). throphagEGWVﬁmmgalon 6 (R6)
.15 were singled out on the basis of their less intense 'staining for the
F4/ 80 antigen and found to be stained by the CRP1-Fc fusion protein
(presumably because of their expressitdnof B7RP1). 20 Figure 9. inhibition
of T-cell proliferation wusing a B7RP1-Fc fusion protein. T-cells from
nouse  spl eRReRLPACHES Grdl situbl @ dedprdsseiehsnay CkcdhCP2]) ons  of
Conconavalin A (Con A) as..indicated at .t ot of .t aph nCRPI - Fc,
nmB7RPI, and Cl’?é'}' 28T %r’@nmfg'b cel?or%ldmgg’gPad%ﬂ? oognirql@% dd T-cells from
spl enocyt es dre trepraberrest 1(nn@ouad@§ isdigpsednete e &8t 219200, 000 cells
ver e Usedb' %Qﬁe g8kl preed 'fh@ﬁ.giélﬁbtﬁ%%awaremzﬁnﬂﬁ-tml wiyh at ed Cell's
wer e incubate mAt adds u n s indicated in
30 the grapHi%§if e'ﬁe‘f‘rbcf c%;aﬁ %ﬁ’fs Weraté %ﬁ? aﬁ{%%‘\; Ehé ymidine for 6
hr, then hartogstoddtharpeielcor pEtaretncuhatiionet FO11S WRFCe AT % Aver age CPM
and st andar hnd@euakl p8 fﬁﬁrant Ii:irﬁtei;ﬁé avardTdeeacted usimgessnt ed. 35 Fi gure
.10. A Normal ent er e oW ng the
“cortex, paréEHFt§§m§nht9 Oggem&%%gh %E%%Tw%%%bﬁﬁ%g¥§ - 13 and
medul | a of taned @d@ln%rM@WlW@@s¥W¥ em) I2ehFimentfox Mgni fi cation. B)
Mar kedl v genl g e, megenagdiwsid .ynph node from WK11 Mouse #40 with prom nent

A

Figure 6. FACS (Fluorescence-Activated Cell
Sorter) analysis of expression of the receptor for
B7RP1 (putatively, CRP1l) on activated CD4+ and CD8+
15 T-cells. Mouse splenocytes were activated with PMA and
ionomycin for 12 hours. B7RPl-Fc fusion protein,
control Fc protein (Mock-Fc), or PBS (no stain}, were
incubated with the cells, washed, and subsequently
incubated with goat-anti-human Fc-FITC conjugated
20 antibody (GaHuFc-FITC) as indicated at the bottom of
each panel. Cell marker antibodies (for T-cell markers
cD4 and CD8) PE conjugated, or isotype control antibody
(rat isotype) PE conjugated, or PBS {(no stain), were
added as indicated at the left side of each individual
25 panel.

Figure 7. F&aCS (Fluorescence-Activated Cell

Sorter) analysis of the expression of B7RPl on B-cells.
Fluorocytometric analysis of the expression of the

30 1ligand for CRP1 (presumably, B7RPl) on mouse
splenocytes. CRP1l-Fc fusion protein, control Fc
protein (Mock-Fc), or PBS (no stain), were incubated
with the cells, washed, and subsequently incubated with

. goat-anti-human Fc-FITC conjugated antibody
35 (GaHuUFc-FITC) as indicated at the bottom of each panel.



follicular hyperplasia (FH), expansion of paracortex 5 and nedullary cord
hyperplasia (MH). H&E, 40x. C'. Cdose-up of the nedullary cords (M) and
sinuses (M5) fromthe nesenteric |ynph node of control Muse #10. Note
the smal|l nmedullary cords conposed of nostly small | ynphgaydvembadpeg®ent to
medul l ary sinuses with .fleshy 10 nmacrophages. H&E, 400x. D. C ose-up of
the medul lary cords (MC) and sinuses (MS) fromthe nesenteric |ynph node
of WK11Mouse #40. Note the markedly thickened nedullary cords conposed of

| arge nunbers of plasma cells with occasional Russell.body cells (arrow).
H&E, 15 400x. E) - Nornmal -spleen fromcontrol Muse #10 showing red pulp and
white pulp areas with periarteriolar |ynphoid sheaths (PALS), 100x. inset:
cl ose- up of wdeidsgadr gi nal zone surroundi ng the white pul p%%%ww | )

| ynphocyt es, nacrophages and occasi onal plasma cells, 20 3 E§%Spleen
fromWK1l Mouse #6 with enl arged white pulp areas, including PALS and
follicles (arrow), 100x. |Inset: close-yp of the margi nal zone with
nunerous plasma cells and occasi onal ssell bodies, 400x. G Ileumwth
Peyer's patc I . I ] the .i rfqll.icul ar zone
(arrow) fl anrlg% @jﬁ%hgge%%%,ﬁ)ﬁgl ?ﬂ?(&:%‘%@ fgx.cbiijéfl (1@6 Fh? Peyer' s
patch from Wlﬁbﬂ’é‘éﬁgﬁ) WPE H-SARYPEI PO ¥Rl ragEdbedy | {xdtes with promi nent
germ nal centisrcryaed ,i bkePBS| {ne Wtakin) { | Bete Aadeaoxd , iddeatdQ Fegure 11. A
Nor mal nesentgyd 3300 #5 showi ng the cortex,

par acort ex at%{dé %&Eﬁgdgfgtfheéé‘rgggﬁ?%% %%%%%%-’eosi n (H&E) stain, 40x
nagnifica?ion. B) Markedly enlarged nesenteric 35 | ynph node from W11
Mouse #33 with prom neRigufel8i cFaDS byupkygisasifaché oipredeiof osecondary WO
00/ 46240 - '14nCR¥1NQ‘i§E?g of Qs BoLabSHOE AL O | el gyt he outer

r
cortex), expan%jon 0 e aracortex (center nme ary cord
hyper pl asi a cells were first distinguished in subsets on the ground

of their light scattering properties (panel a).

10 Macrophages were identified in region 3 (R5) because of
their ability to strongly scatter light forward (FsC)
and sideways (SSC) and because of their positive
staining for the ¥4/80 antigen, a marker for
macrophages (panel B). Macrophages in region 6 (R6)

15 were singled out on the basis of their less intense -

' staining for the F4/80 antigen and found to be stained
by the CRP1-Fc fusion protein (presumably because of
their expréssion of B7RPl).

20 _ Figure 9. Inhibition of T-cell proliferation
using a B7RP1-Fc fusion protein.r T-cells from mouse
splenocytes'weré activated by increasing_concenﬁrations
of Conconavalin A (Con A} as indicated at the bottom of
the graph. mCRP1-Fc, mB7RP1l, and mB7.2-Fc fusion

25 proteins were added to enriched T-cells from
splenocytes in the absence (no adds) or presence of Con
A. 200,000 cells were used in the T-cell proliferation
assays in a 96-well plate. Cells were incubated with
media (no adds) or Fc fusion proteins as indicated in

30 the graph legend. After 42 hr, cells were pulsed with
H-thymidine for 6 hr, then harvested and incorporated
radioactivity determined. Average CPM and standard
deviation from triplicate samples are represented.

35 Figure 10, &) Normal mesenteric lymph node
from control Mouse #10 showing the cortex, paracortex



(bottom. H&E, 40x. C) I munohi stochem cal staining of the nesenteric

| ynph node from control Muse #10 with 5 anti-B220 anti body (B cell
marker). Note -the intensely (brown) staining cortical area and thin

medul l ary cords. [ munostaining perfornmed using the avi disrNdieaiben20@3npl ex
(ABC) i nmunoper oxi dase net hod (DAB chronogen, hematoxylin counterstain),
40x. D) I mmunohi stochem cal 10 staining of the nmesenteric |ynph node from
TWK11 MousewoiBAsmpt h anti-8220 anti body. Note the intensel st ai ni ng
cortical-follicles and nedul lary cords (although the natPL?Fé’S[’ﬂ"Hg’r’ra cells
in the cords are negative for B220), 40x. E) I mmunohi stochem cal 15
staining of the |ynph node from cont r“oll Mouse #10 with anti-CD3 anti body
(T-cell marker). Note the i munostai ni Rg_of t he paracortical zone of the

node,'  40x. i EyAohi enigal staining.of the |ynph node from WK1i.
Mouse #33 wi taﬁ)da#tg?ﬂ %%g %%1& ﬁ—%o&?.&gm€%“eﬁ?éwgénéﬁ?%’r‘be%?‘%i) nEBRER y st ai ni ng
paracortical “edeoBtiisrriqods) Yexkediwyendatged Aessintectiar e- and sequence
of the prot diymptiodbag fegh exiaf Mbusean M BRIh( BBARlnd SEQ 11 D, NOS_ 16

and. 17-1. 25 ' ' u of hB7RP1 is underlined at the
am no-t er ni nlﬁj_rlqglrcg%?gt e%‘ s|z$§§ﬁgpg€€’|e’d.ee’aa§§\llﬁﬁe°§sqatr&?oﬁ?:_@xrmr ked by
ast eri sks® PAEG Peall{rEnGRIFh FARErPLSjifefdl) . sHERdetl6.ne@) f onar d t he’

car boxy-t er mQlese-8p ofAnthe reciudlaky ordiRn (9€)t Bed Rftrdskese (#8) ure hB7RP1 30
protein wth ghg | 7 RR1 o I { D NOCs: 18, 19,
and 201. Fi g%rrla 1§%A g%%%écr{lgzr g@ﬁ% éé;%ue%ﬁc)goggg%ﬁe%“&eo?g?n codi ng region
_of human CRP °%ﬁcﬁbﬁ) RagEOMaFUNERTY 290%GR] composed efiimassdyssgabl sequence

. of hCRP1 is douphbryees aididrenantomeulilemy siAusefwEdhCEedsBygnal pepti de

‘¢l eavageypsi bB%r8pRagds Nqa@Tb%o%QO%.V\golgagfe‘lﬁéggﬁpéﬂ H%QQ&S% gl - 15

mar ked by asteri.s E CFr ed(%ct.ed transne ne uence 1S riined toward
the carboxy- CEFIFnEES) g\ fingses (¥Sh fxgmthe BesenkenicRIY™BRot ein wit h

the murine node of WX1l Mouse #40. Note the markedly thickened

medullary cords composed of large numbers of plasma
cells with occasional Russell body cells (arrow). H&E,

15 400x. E) Normal spleen from control Mouse #10 showing
red pulp and white pulp areas with periarteriolar ‘
lymphoid sheaths (PALS), 100x. Inset: close-up of the
marginal zone surrounding the white pulp with sméll
lymphocytes, macrophages and occasional plasma cells,

20 400x. F) Spleen from WX1l Mouse #6 with enlarged white
pulp areas, including PALS and follicles (arrow), 100x.
Inset: close-up of the marginal zone with numerous
plasma cells and occasional Russell bodies, 400x. G)
Ileum with Peyer’'s patch from control Mouse #25 with

25 the interfollicular zone (arrow) flanked by two
secondary follicles, 40x. H) Ileum with Peyer’s patch
from WX1l Mouse#32 with markedly enlarged follicles
with prominent germinal centers and interfollicular
tissue (arrow), 40x. '

30

Figure 11, A) Normal mesenteric lymph node
from control Mouse #5 showing the cortex, paracortex
and medulla of the node. Hematoxylin-eosin (H&E) stain,
40x magnification. B) Markedly enlarged mesenteric

35 lymph node from WX1l Mouse #33 with prominent
follicular hyperplasia (top: rows of secondary
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) protein 1SSQ ID NOS: 23 and 241. 5 Figure 14. CRP-1 is on
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Figure 16. Ebftainimg o<oRRibalcfeblli&/é¥P-ahd-medullary corxds

15

(although the mature plasma cells in the cords are
negative for B220), 40x. E) Immunchistochemical
staining of the lymph node f£rom control Mouse #10 wihh
anti-CD3 antibody (T-cell marker). Note the

" immunostaining of the paracortical zome of the node, '
~40x. F) Immunohistochemical staining of the ‘lymph node

20

25

30

35

from WX1l Mouse #33 with anti-~CD3 antibody. Note the
enlarged, intensely staining paracortical areas of the
node, 40x. '

* PFigure 12. 3) Structui:é_and sequence of the
protein coding region of human B7RP1 (hB7RP1) {SEQ ID NOS: 16 and-17).
Predicted sigmal sequence of hB7RP1 is underlined at
the amino-terminus. Predicted signal peptide cleavage
sites are marked by asterisks. Predicted transmembrane
sequence is underlined toward the carboxy-terminus. B)
anino acid alignment of the putative mature hB7RPL
protein with the mature murine B7RP1 (mB7RP1) protein.
(SEQ_ID NOS: 18, 19, and 20).

Figjui:e 13. A) Structure and sequence of the
protein coding region of human CRP1 (hCRP1) (SEQ ID NOS: 21 and 22).

Predicted signal sequence of hCRP1 is underlined at the amino-
terminug, Predicted signal peptide cleavage sites arg_



5 proteins on the incidence- (A) and severity (B) of collagen induced
arthritis in mce.-Collagen induced arthritis susceptible B10.RI Il mce
were inmuni zed at the base of the tail with 10 gg porcine collagen type
if in CPA. Mce received~100 g of fusion protein twice 104 FZO@
fusion proteins and control PBS.. treatnent are indicated |n t | gure

| egend. Figure 17. Proximal Colon in B7RP-1-Fc Transgenic M ce (A) Nornma
proxi mal colwaygofsgaen 15 control Muse#53F (fenmale) show n t,rhe wall with
mucosa- subrucosa, nuscul ari s ‘and serosa. Hemat oxyl i n- edSiTPs ‘ﬁﬂ% Ist ai n,
40x magnification. (B) Diffusely thickened proxi nal colon fron1B?RP—I-Fc
transgeni c - Mouse#111F. wi th prom nent qgandular hypertrophy, 20 fissuring
ul ceration and transnural i nfl anmati on. 40x. (C) Lower power view of

proxi mal col an gane B frog1 B7 R 11 Fc transgeni c Mouse#111F with
nul ti f ocal flnéag: byu? BFETR  ARECT TR hPRErer R I PRENERCS HRE, 20x. (D)

Cl ose-up of tnhseufnndgsmma@ t@Emndl the cachdgpdermbphs c &)l emiinogl ands from
B7RP- 1- Fc. trmagamhgn&@wea#fl%e ﬁéﬁ%f&e%n%iéh%@@%&i gove) Note the

ot amrat i on GHE L WE G REE4S6R TBNGSZand pBhsgent ¢ Nouscii1oF wi th o 3

sgeni ¢ Mouse#112F with a 30
nul ti riucl &at ed gi ant ceI | surrounded by macrophages, |ynphocytes and fewer
neutrophils. HR&E, 400xFigyge those-TF-3f ¥ff anbl seaténg NalprymBti on in .t he

mucosa of BHaR1s-Fc Réﬁﬂﬁ@@nsﬁlﬂmuﬁﬁeﬁlﬁﬂﬁmMGrﬂeﬁbﬁﬂ@|bQBdmLEBCVOPhageS

m xed with | 0 0 0/46240
~_PCT/ ETS00/ 01 %¥93§?e€%r neuﬁgghﬁ ?ﬂg%d% ace Q? #ég&%h&q ands.

#4A00x. Figure CPRIveRSed| aBbkoRUIaR TeRthsy eRETCM tuga %Gﬂ) Nor rral
di st al cdnondhudbndgntboblthbnsemaaFFidenaaEQ ShYBRB(Fighd4Bayebg of the gut

©wal | CD69 (Fig 14C) .

Figure 15. T-cell co-stimulation by B7RP-1-
Fc fusion'proﬁein. A) T-cell proliferation induced by
15 differeht'quantities of B7TRP~1-F¢ (closed squares),
B7.2-Fc (closed circles), or OPG-F¢ fusion protein
© control {(open squares) in conjunction with anti-CD3 -
‘antibody. Fusion proteins were used at various
concentrations to coat 96 well plates pre-coated with
20 anti-human Fc FAb, (12,5 ug/ml) -and anti-CD3 antibody
(0.9 pg/ml). B7RP-1-Fc and B7.2~Fc co-stimulate T-
cells in a dose-dependent fashion up to 0.3 pg/ml, at
which the maximal effect is achieved. B) T-cell
proliferation induced by B7RP-1-Fc (closed squares),
25 B7.2~Fc¢ (closed circles), non-fused Fc {open squares),
or no Fc (open circles) in conjunction an anti-CD3
antibody (0.85 pg/ml)} and in the présence of various
concentrations of a rabbit anti-B7RP-1-Fc¢ polyclonal
antibody. Fc fusion proteins were used at a
30 concentration of 0.3 pg/ml and were bound to the plates
as above. The anti-B7RP-1-Fc¢ antibody was raised to
purified B7RP-1~-Fc by subcutaneous injections of
antigen emulsified in adjuvant, and then was affinity
purified. The antibodies were incubated for 30 min with
35 the Pc fusion proteins before the addition of the
cells., The anti-B7RP-1-Fc¢ antibody specifically



w th nucosa, subrnucosa, nuscularis and serosa. Hematoxylin-eosin (H&E)
stain, 40x magnification. (B) D ffusely thickened distal colon from
B7RP-1- Fc 10 transgeni ¢ Mouse#111F (female) with prom nent gl andul ar
hypertrophy and hyperplasia and scattered crypt abscesses.Nd¥mbedR003 (O
D ffusely thickened distal colon from B7RP-1-Fc transgenic' Mouse#55M
(male) with prom nent gl andul ar hypertrophy and hyperplasia. H&E, 15 40x.
(D) Diffusely thickened distal colon fromB7RP,-1- Fc transgeni c Muse#112F
(female) with hypertrophic colonic glands, focal.lynphoid aggregates and
many  CcryRlp ghReggsses. H&E, 40x. (E) Inmunohi stochenical staining of the
di stal colon from B7RP-1-Fc transgenic 20 Mouse#112F wi P98 p3 ant i body
(T cell marker). Note the imunostaining of the superficial nucosa and.

col onic | ynphoi d patch. H&E, 40x.'(FhGCIose-up of the colonic nucosa of

B7RP-1--Fc transgeni c Mouse#112F w't a crypt abscess (arrow) and | ynphoid

aggregate conposed 25 of B220+ B pells_%inset). E, 100x., Figure 19. Snal
I nt esti ne ARARBPRPS 1the T-FHeddsHEAL tEfate o0 ARYRERH Y JUBBERTHR from control
Mouse#53F ((heambejeshepermiprithéakhi@m, villi and crypts 30 of the mucosa and

under | yi ng subnmucosa, nuscularis and serosa. Hematoxylin-eosin (H&E)
stain, 40x nmagnifi cﬁ%’.@b 16B) Petéesalsy chblckepethdwggenuorérom B7RP-1-Fc

transgepi ¢ Mouse#51F (f.enmale) with promnent crypt, hiypertrophy and
- hyperpléshgr&ﬁﬁlﬁﬁl8“3%9?9H5%88P5§n§§&t Fﬁ??*%gatgﬁiﬁ%the | ami na propri a.
H&E, 40x. (cOllNgenaindeged anthrdnisoin milcenpbebl#BaF indNee@nber 2003 WO
00/ 46240 - 18n -RETLUSX¥* Qi85 o BEOPREDT SHewi Reré hamaeriweld hength of the

villi and crypts in_the jejunal mucosa. H&E, 40x nification. (D)

, . 4
Markedl y t ihekbaga PEj the tahdc wdkhi 1O HBPRECIDECOLAIRTLEXPE Mouse#51F

(femal e) wiyth jLogahl Virfxd 6RtiedGed €60 Hly REPRLELGP DR nhYREES! asia. HEE,
40x. - (E) ﬁg?%%le?ked%?%%oq1é%n?rol_N@Eﬁe#53F gfegﬁie) ghomﬁng
10 per week. Fc fusion proteins and control PBS treatmen

are indicated in the figure legend. T

Figure 17. Proximal Colon in B7RP-1-Fc¢
Transgenic Mice. (A) Normal proximal colon from

15 control Mouse#53F (female) showing the gut wall with -
mucosa, submucosa, muscularis and serosa. Hematoxylin-
eosin (H&®) stain, 40x magnification. (B) Diffusely
thickened proximal colon from B7RP-1-Fc transgeaic
Mouse#111F with prominent glandu;ar hypexrtrophy,

20 fissuring ulceration and transmural inflammation. H&E,
40x. (C) Lower power view of proximal colon (as-in
panel B} from B7RP-1-Fc transgenic~Mquse#111F with 7
multifocal fissuring ulceration and transmural L.
inflammation. H&E, 20x. (D) Close-up of the fissuring

25 ulcer and. hypertrophic colonic glands from B7RP-1-Fc
transgenic Mouse#111F (shown in panels B and C above).
Note the lumen with mucopurulent exudate. H&E, 100x.

(E) Close-up of granulomatous inflammation in the

, submucesa of BTRP-1-Fc¢ transgenic Mouse#112F with a

, 30 multinucleated giant cell surrounded by macrophages,
lymphocytes and fewer neutrophils. HEE, 400x. (F)
Close-up of granulomatous inflammation in the mucosa of
B7RP-1-Fc tranggenic mouse #112F with epithelioid
macrophages mixed with lymphocytes, plasma cells and



the normal length of the villi and crypts in the ileal nucosa. H&E, 40x
magni fication. (F) MId atrophy of ileal nucosa from B7RP-1-Fc transgenic
Mouse#231M 10 (nmale) with focal loss and blunting of villi. H&E, 40x.

Figure 20. The B7RP-1-Fc fusion protein inhibits tunor grqydRnibar BheE-
Meth A sarcoma cells were inplanted intradermally in the abajc%rrenro Bal b/ C

15 mce. On days 7, 10, 14, and 17, after inplantation, the nmice were
treated with vehicle (dark dianonds) or. nurine B7RP-lI-Fc (grey triangles,
_Exanpl e 7). wWKueois240vol ume was neasured, as described in EegrRbg#P, On the
i ndi cated days after inplantation. The tunmor growth was 20 nonitored up to
day 28. Each group had eight mce. Figure 21. T-cell ce-stinulation by
human B7RP-1-Fc. Anti-CD3 and human BARP-I Fc were used to coat 96 well

pl ates; and 1-x 105 T-cells/well (>98% 25 CD3+) were cultured and harvested

as described §diePraRkeoRils AurGRreht Nt dceBal ngiusRE bysant i - CD3 only
(cl osed C|rcL§ﬁ%% 0.5 g/m B7RP-1 Fc (closed triangles), 0.5 gg/nl OPG Fc
,an

(open circles d5 gg/m anti-CD28 (open triangles) at different 30
concentrations of anti-CD3 primary stinulation. Data show that B7RP-1-Fc

co-stinulated anti-CD3ppghredisl- ng8LLS ¢oH Mhl BirpEMGIS as co-stinul ation
using anti_ 28 anti.,bodl es. ta. sho %é%ﬁapan.%é TdR inﬁorgorated +/ -
SDin triplicESESHS PO ong §@r?%gr afPY By FERtCof severa
experi ments MNRaHHIET (£e0318)0 showisa4theCHYES800D 181 gutigalyenerated with
T-cel I s i sol appth R@skh 8€omPIsRl, mI9eQLSriBhnBoserstapendent inhibition of

B7RP- 1- Fc co-, stimul at.ion by. -1-FEc..T-cell s were. cul.tured, ] wel | s
conted with it nAipRledtn Rl ERasd B BalE] B ALIH. SOl IN LD
di | ut ed concdpi¥ingedas thickared fipgal croba farRcBERE-InFcOPG Fc (open
circles) wer ecrdiRidghidbabese# 11F t(HemBYEP-vithe pkoniméhtiglapaudart o t he

addition of T el liSop e dnd B s PR add FfealeRBEDS L Grypt:

abscesses. ﬁ&E, 40x. {(C) Diffusely thickened distal
colon from B7RP-1-F¢ transgenic'Mbuse#SSM (male) with
prominent glandular hypertrophy and hyperplasia. H&E,

15 40x. (D) Diffusely thickened distal colon from B7RP~1-
FPc transgenic Mouse#112F (female} with hypertrophic -
colonic glands, focal lymphoid aggfegates and many
crypt abscesses. H&E, 40x. (E)} Immunohistochemical
staining of the distal colon from B7RP-1-F¢ transgenic

20 Mouse#112F with anti-CD3 antibody (T cell marker). Note
the immunostaining of the superficial mucosa and.
colonic lymphoid patch. H&E, 40x. (F) Close-up of the
colonic mucosa of B7RP-1-Fc transgenic Mouse#ll2F with
a crypt abscess (arrow) and lymphoid aggregate composed

25 of B220+ B cells (inset). H&E, 100x. '

Figure 19. Small Intestine in B7RP-1-FcC

Transgenic Mice. (A) Normal duodenum from control
Mouse#53F (female) showing the lumen, villi and crypts

30 of the mucosa and underlying submucosa, muscularis and
serosa. Hematoxylin-eosin (H&E) stain, 40x
magnification. (B) Diffusely thickened duodenum from
B7RP-1-Fc transgenic Mouse#51F (female) with prominent
crypt hypertrophy and hyperplasia and mild

35 1lymphoplasmacytic infiltrate in the lamina propria.
H&E, 40x. (C) Normal jejunum from control mouse #53F



B7RP-1 induced co-stimulation in a dose-dependent 10 manner. Percent
inhibition is plotted against CRP-1-Fc or OPG Fc protein concentration.
Data shown are-nean [3H TdR incorporated +/- SD of three experinents done
intriplicate wells and are representative of experi rrentg,\%@ﬁrbg;%bémth
two normal donors. C) Co 15 stinmulation by CHO human B7RP-1 cel |
were purified from peripheral blood and-were cultured with various
concentrations-of anti-CD3 in the presence of anti-CD3" alone (closed
circles), 1 x.10° CHO vector control cells (open circles) or 1 x 10" CHO
B7RP-1 2.0 cells (closed triangles), as described in Exanple 22. The data
show t hat nenbrane- bound B7RP-1 co-stinulated T-cell gromh to a |evel
simlar to WWoadedsser ved usi ng B7RP-1-Fc fusion protei nsperaso@esiiown ar e
the nean +/- SD of triplicate cultures and are representative of 25 results
generated with two normal donors. D) Cytokine production. T-cells were
cultured as described in (Figure 21A) 1gnd supernatants were collected at
48 (bl ack bars) and 72 (gray bar) hrs. Data show that the amount of IL-2

produced by § a&eFC BRiGRy Schbnﬂbﬁasrﬁ GRlges bEOPgARNL uaa simlar to

t hat. produce IlYPééC s st ) mul ag antl- and g(_:%gttrol but

si gni ficantly? tRathe B d{T&‘é by %Pr't %tr‘rﬂ}‘at ed cells.

Dat a al so shoip)t MatrkBIRP- tﬂh:l%xkenad selm]amuanssnﬁm@ﬂﬂﬁ_ltﬁc( m ddl e graph)

and | FN- amrg. t ;@:prbég WD 00/ 46240
PCTI U80090187fa%§g%99%e1?§}%%q@ (@Eﬂgyé)t Ir‘{ﬁg:%l ;ﬁ%gygqenttle%gqiﬁe i nvention
ér

provi des for FoRY hﬁBF?E’é‘iﬁWﬁ@é‘ arse“tf*t # as! 1 and B7RP1,
whi ch conpri smnalr étephofzdn g@mrpa.mumsws (fewalekchawvingcel |

activation. GRNASeRERM Erh%@%hﬁpeﬁlﬂ%mm&?ptsdﬁmtﬁﬁé adehnoma library
prepared from nouse |nte | nal gt.ra theI| g}s lEji’;lcgsl_ﬂ_@%rf_eened on the
10 basis of HBHASGgyHED: t Iyp
~ ileal mucosa from B7RP-1-FcC transgem.c Mouse#ZBlM
10 (male) with focal loss and blunting of villi. H&E, 40x.

Figure 20. The B7RP-1-Fc fusion protein
inhibits tumor growth in mice. Meth A sarcoma cells
were implanted intradermally in the abdomen of Balb/C

.15 mice. On days 7, 10, 14, and 17, after implantation,
the mice were treated with vehicle (dark diamonds) or .
murine B7RP-1-Fc {grey triangles, Example 7). Tumor
volume was measured, as described in Example 20, on the
indicated days after implantation. The tumor growth was

20 monitored up to day 28. Each group had eight mice.

Figure 21. T-cell co-stimulation by human
B7RP-1-Fc. Anti-CD3 and human B7RP-1 Fc were used to
coat 96 well plates, and 1 x 10° T-cells/well (>98%
l25 CD3+) were cultured and harvested as described in
Example 21. A) Co-stimulation induced by anti-CD3 only
(closed circles), 0.5 pg/ml B7RP-1 Fc (closed
triangles), 0.5 pg/ml OPG-Fc (open circles), and 5

pHg/ml anti-CD28 (open triangles) at different

30 concentrations of anti-CD3 primary stimulation. Data
show that B7RP-1-Fc co-stimulated anti-CD3 primed T-
cells to similar levels as co-stimulation using anti-
CD28 antibodies. Data shown are mean [’H]TdAR
incorporated +/- SD in triplicate wells from one

35 representative experiment of se:vera]. experiments



(for CRPI) or B7.1 and B7.2 pol ypeptides (for B7RP1). CD28 rel ated
protein-1, or CRP1, is predicted to be a type |I transnenbrane protein with
a signal sequence and extracellular domain at the amno 15 term nus, a
transmenbrane domai n, and a carboxy term nal intracelIulquq%ﬁﬁgpzé¢§gure
"1). The full- length CRP1 protein is 180 amno acids in its mature form
The predicted | eader sequence spans about amino acid residues 1-20
(relative to™MO84é2eti ati ng 20 nmet hi oni ne) and the extrac$h+¢g&y éﬁonain . of
the mature protein enconpasses about residues 21-145 (Exanple RB. The
predi cted transnmenbrane domai n spans about residues 146-163 and the
intracel lul ar domai n enconpasses about jgesi dues 164-200. The am no

term nal extracellular 25 domain is simlar to an Ig | oop with conserved

putative int@@neaadeaerﬁh-@Dbeﬁyéa{sJ¥§E@h”9r&X§§?%QeﬁormgPrther”Dre’ a

" MYPPPY" notig?ggl;% I%)N% 36%%%\/\héch S Ehevg ousﬂfy nown-to be inportant
for B7.1 and B7.2 bi ndi'ng ¥6 CERE %hu 1EPEAR hlon OTBIRPphrES &ty conser ved.
30 CD28 and C?EAPHl%FEﬂMgakEFPhénﬁ¢ogdh@eéés weam il Fuedd by t he 26% ani no
aci d irdentityybetwegss LJ4 CILA: 4. re is.19% am no acid

i dentity of CRPI with tﬁﬁiv}ngﬁcg%ﬁang 1%@% arén(%'it'{]&gg?‘i ﬁiil&\?ﬁ th murine
CTLA- 4. Hohevbe/mErBIRRl-Foyst sena Ry Beihded Scaiceneeasesnedbet ween nuri ne
CD28, CTLA-4 - I r.asi 2, .6 8 09, and 137 (relative to 3
Novenber 20036%%, %%6&%}?83@1#%01957%%'%3 ‘1993%811“?1 29258 net hi oni ne
in the CRP1 pPbEtinubagad withkhe BYRP-tnEcafer B0 minepndoure ghet ei n
“lengths and hkdéatiomHif-tkelsl armitehanerhagicup-1ekat iMeyi@st he car boxy
~termnus are ghRp-HiiQ i EE; ﬁg% d 5 CILA-4 _Human CRP1 is a
tr'ansmanb{@ne [ ot ei n%"g:\r?idngc,) ﬁﬂeT_mhuc g’gt? eaadrlogléaﬁfRSng%r?% seqguence as

i gTIPERE3A PERERSr LaPtR i e ddePl ekt 768 15pRNERRITOTE

or OPG-Fc protein conqentration. Data shown are mean
’HITAR incorporated +/- SD of three experiments done
in triplicate wells and are representative of

experiments generated with two normal donors. C) Co-

15 - stimulation by CHO human B7RP-1 cells. T-cells were
purified from peripheral blood and were cultured with
various concentrations- of anti-Cb3 in the presence of
anti-CD3 alone (closed circles), 1 x 10' CHO vector
control cells (open circles) or 1 x 10' CHO B7RP-1

20 cells {(closed triangles), as described in Example 22.
The data show that membrane-bound B7RP-1 co—stimulated
T-cell growth to a level similar to that observed using
B7RP-1-F¢ fusion proteins. Data shown are the mean +/-
SD of triplicate cultures and are representative of

25 results generated with two normal donors.

D) Cytokine production. T-cells were cultured as
described in (Figure 21A) and supernatants were
collected at 48 (black bars) and 72 (gray bar) hrs.
Data show that the amount of IL-2 produced by B7RP-1-Fc¢

30 co-stimulated cells (top graph) was similar to that
produced by cells stimulated by anti-CD3 and control Fc,
but significantly less than that produced by anti-CD28
co-stimulated cells. Data also show that B7RP-1-Fc co-
stimulation enhanced IL-10 (middle graph) and IFN-gamma

35 (bottom graph) production,

- Na

shown in



resi dues 1-19 or about residues 1-20. The predicted 10 nature am no
termnus is at residues 20 or 21. Preferably, the mature amno termnus is
"at-position 21. The extracellular domain spans fromany of the prediced
mature amno termni to about am no acid residue 140, th ne
domai n spans about 15 residues 141-161 and the intracelIu?g%hggﬁgrgﬁgians
about residues 162-199. Human CRP1 protein has 69% identity to the nurine
protein and the correspondi ng nucleotide sequences are 77% i dentical. The
sequence. ‘g ngﬁg%p CRP1 was reported in Hutloff et al. Nature 20 U7,
263- 266 (1999) related protein-1, or B7RPL, is predi ctP&d/USP¥MER o type |
. transnenbrane protein with a signal sequence and extracellular domain at
the am no-term nus, a transnenbrane domain, and a carboxy 25 term nal
intracel lul ar domain (Figure 2A). Thé‘zpurlwlength B7RP1 protein is 276
amino acids inits mature form The predicted | eader sequence spans about
am no acid residues 1-46 (relative to the initiating nethionine) and the.
extracel lul ar donmain of the mature 30 protein enconpasses residues 47-279

(Exanmpl e 3). . edj Huﬁk&ﬂiiEﬂﬂéEﬂﬁgﬂﬁﬂgh” spans resi dues 280-298

and the intr ar donej n enconpasses_residues 299-322. Simlar to B7.1
and B7.2, the extracel ThE attveRsdaPnPEev e £oZoRPYSS SO WREPFESPR0ps. 35

B7. 1 and 57. Zzefkeretakbyhéoeinl agoCRPAsand 8IRPFL, f weilkctbycdripei8d%aan no aci d

i dentity bet gg%[%ﬁgoygﬁg%gé E?aqqs th\Qt_Ogé %@g&y@&@ml -- 22 nurine

- 87.1 and B7. [here 1s720% am no gcl ty -of .B/RP1L with nmurine B7.1
and 19% i den@atjvatipprp1CPNRS BNCOALRE He ’201#%%5%‘?‘?5 M5 cal cysteine
resi dues ar ddeatdéieadfbenvedibrarynpréaried BZo mouseB7RP1 at 5 resi dues

62, 138, 18511&%%&%31( 5t Aldpiried ihiCeel Tl tandl bBfesmidlicaNicag In the B7RPL
protein, B OYre s e none1de 5 IRl EphE i f RERLE' Poi il o300 ! ocation of
{for CRPl) or B7.1 and B7.2 polypeptides (for B7RPl).

CD28 related protein-1, or CRP1l, is predicted
to be a type I transmembrane protein with a signal
sequence and extracellular domain at the amino-

15 terminus, a transmembrane domain, and a carboxy _

" terminal intracellular domain (Figure 1). The full-
'1ength CRP1 protein is 180 amino acids in its mature
form. The predicted leader segquence spans about amino
acid residues 1-20 (relative to the initiating

20 methionine) and the extracellular domain of the mature
protéi‘n ehcompasses about residues 21-145 (Example 1).
The predicted transmembrane domain spans about residues
146-163 and the intracellular domain encompasses about
residues 164-200. The amino terminal extracellular

25 domain is similar to an Ig loop with conserved putative
intra- and inter-molecular bonding cysteines.

Furthermore, a “MYPPPY” motif (SEQ ID NO: 36), which is previously
known to be important for B7.1 and B7.2 binding to CD28
and CTLA-4, is also partially conserved. _

30 a CD28 and CTLA-4 are weakly homologous as
exemplified by the 26% amino acid identity between:
murine CD28 and CTLA-4. There is 19% amino acid
identity of CRP1 with murine CD28 and 14% identity of
CRP1 with murine CTLA-4. However, critical cysteine

35  residues are conserved between muriri_e CD28, CTLA-4 and
CRP1 at residues 42, 63, 83, 109, and 137 (relative to




the transnenbrane region relative to the carboxy termnus are also simlar
in nB7RP1, B7.1, and B7.2. 10 Human B7RP1l .is al so a transnenbrane protein.
wi th conserved cysteine residue in the extracellular ~domain which are.
necessary for Ig loop structures. The predicted |eader sqqufRl&®er 2003
enconpasses about residues 1- 18, 1-19, 1-20, 1-21, 1-23 or 1-27 as shown
in Figure 15 3A. The predicted mature amno term nus may be at any of the’
residues 19, 20, 21, 22, 24 or 28. Preferably, the amno termnus is at
position 1Wwo@s240extracel | ul ar domai n spans from any ofpdinisei@sMr e am no
termni to about am no acid residue 259. The predicted 20 transnenbrane

" domai n spans about residues 259-274. The intracellular donmain enconpasses
resi dues 275-302. The full-length hunen B7RP1 nucl eoti de and am no acid
sequence is shown in Figure 12A. Human B7RPl is about 43%identical to the

‘murine protegfe %ﬁ@%%knznﬂeazm&izm ne enehcreherptbim, GRRL does not

detectably bind to the B 1 relate r i ;. a &g@?’ oes not
exhi bi ¢ det cELERFS Yrrdi BG°t BPPLERTES Q%E%P%%}g%g%n&ﬁ.zl ggnple 8) .

. B7TRP1 was shoeationg efulthee tTagsmerhyage; Fegien Gelasive UrRdiB? 30 t hr ough

the interact .@ppek, BARRL it BrERPlsd eGenter sin (dRenpLe2d,1)andrhus, CRP1 and
B7RP1 represent a, novel pathway for regulating T-cell proliferation and

activation. FhEPThteraction of B7RP1 with CRP1 can be ,35 regulated in such
a manner that inmune GOEEMGREL| % 2 HFEnFPEBPrang AYOLer R B ¥hd activati on
can be 3 Novemheru2086-MR GR46RIA0 REFEIUSeatAdd las skBwni itr eased or '

decreased. By.way o xanmpl e | o onal
~ . gntibodies r ilgg%ea%%fhsEﬁﬁﬁﬁ&g?ﬁ%b%éggiﬁﬁaeggEegﬁfﬂﬁ§ g%%%ﬁ?%%%g?i nteraction
and al so bl eekddusscbtld mroRPPBEFEHUSTIAC g-by B¥BRICER® 5 f usi on
protein gsee raxanpl emidd .tAninmeniER: rddd.dukas2@mpr2dt.ei n bl ocked hunan
T-cell pr0|iE%%%Eggﬂly, the mature amino terminus is at.position
21. The extfacellular domain spans from any of the
prediced mature amino termini to about amino acid
~ residue 140, the transmembrane domain spans about
15 residues 141-161 and the jntracellular domain spans .
about residues 162-199. Human CRPL protein has 69%
identity to the murine protein and the corresponding
nucleotide sequences are 77% identical. The sequence.
of human CRP1 was reported in Hutloff et al. Nature
20 397, 263-266 (1999).
B7 related protein-1, or B7RP1, is predicted
to be a type I transmembrane protein with a signal
sequence and extracellular domain at the
amino-terminus, & transmembrane domain, and a carboxy
25  terminal intracellular domain (Figure 2A}. The
fﬁll-length B7RP1 protein is 276 amino acids in its
mature form. The predicted leader seguence spans about
amino acid residues 1-46 (relative to the initiating
methionine) and the extracellular domain of the mature
30 protein encompasses residues 47-279 (Example 3). The
predicted transmembrane domain spans residues 280-298
and the intracellular domain encompasses residues
299-322. Similar to B7.1 and B7.2, the extracellular
domain of B7RP1 comprises two Ig loops.
35 | B7.1 and B7.2 are weakly homologous as
exemplified by the 24% amino acid identity between




I nduced by human B7RP-1-Fc (Exanple 21). In addition, addition of a

CRP1- FC fusion protein del ayed the onset of arthritic synptonms in a nouse
nodel of rheumatoid 10 arthritis (see Exanple 18). B7RP-1/CRP-1 co-

stinul ation can also be increased by addition of B7RP-- 1lakg Ergkesoo3
protein or other activators of this pathway (Exanple 20)-. 15 =clelic- Acid
The term "isolated nucleic acid nolecule” refers to a nucleic acid ¥
nol ecul e t WX00i48246ree from at | east one contani nati ng rrarrusbao1ssti d

nol ecule with 20 which it is naturally associated, and preferably
substantially free fromany other contam nating mammalian nucleic acid

nol ecul es. The term"allelic variant~ 22efers to one of several possible
naturally occurring alternate forns of 25 a gene occupying a given |ocus

on a chronosgym i N1 ehgasi 90 Theeet iy MO%sphine awid ddehtitfers to a
nucleic acid u A [ s alternative
processi ng o‘?f {%ﬁnhggauuﬁeﬁéé,i n 'an%@3ﬁaﬁﬂgﬂgﬁﬁﬁ7@¥% term "high
stringency ceokh tiugise Béfars HAWSVERosBr Hiohifilt C¥REe élﬁﬁSl Fenpl oy T ow

ionic  strengtd ciihdrved b@ﬂ@a&ahmﬂﬁné037v%wﬂﬁ?n@,aﬁdrBlﬁ&%ﬂ@te, 0.1 X SSC
(9,015 MG L0 RIS 598 i alehs8) L 0N (<05) oL 500, o
hybri di zati obnstiRimeureREieRE Guthea8 R REREGED 1 gu%%(%r%l'e, 50%
(vol /vol) forpandgierositate. adthny ipreteénubengtitbemdnlocasiorriadol | /0. 1%
pol yvi nyl pyr Lol i AoNehleTiheop6 40 RA98RIGE Ccdltbecbadbo! 6.5 i th 5 X SSC
(750 MM 5 NaOl"; 75 mm Sodium citrate) at 5%1% %Q&hegnnﬁnw? of high
stringency cbRupiRwhanes a3, FHhhh & ™8 'SSC," 30 Sodi um phosphat e
(PH 6.8)100. 1% sodi umHuman B7RP1 is also a transmembrane protein.
with conserved cystéine residue in the extracellular
domain which are necessary for Ig loop structures. The
predicted leader sequence encompasses about residues 1l-
18, 1-19, 1-20, 1-21, 1-23 or 1-27 as shown in Figure
15 3A. The predicted mature amine terminus may be at any
of the residues 19, 20, 21, 22, 24 or 28. Preferably,
the amino terminus is at position 19. The
extracellular domain spans from any of the mature amino
terﬁini to about amino acid residue 258. The predicted
20 transmembrane domain spans about residues 259-274. The
intracellular domain encompasses residues 275-302. The
full-length human B7RP1l nucleotide and amino acid
sequence is shown in Figure 12A. Human B7RP1 is about
43% identical to the murine protein.
25 CRP1 and B7RP1 bind each other, but CRP1 does
not detectably bind to the B7RP1 related protein B7.2;
and B7RP1 does not exhibit detectable binding to
CRPl-related CD28 or CTLA-4 (Example 8). B7RP1l was
shown to regulate T-cell proliferation, presumably
30 through the interaction of B7RP1 with CRP1l receptors
(Example 11). Thus, CRP1 and B7RP1l represent a novel
pathway for regulating T-cell proliferation and
activation.
The interaction of B7RPL with CRP1l can be
35 regulated in such a manner that immune costimulation
and T-cell proliferation and activation can be



pyrophosphate, 5 x Denhardt's solution, sonicated salnmon sperm DNA (50
g/m), 0.1% SDS, and 10% dextran 10 sulfate at 42C, with washes at 42C in
0.2 x SSC and 0.1% SDS. The term "noderate stringency conditions" refers
to those conditions which include the use of a washing salNgbERBePSEh3
hybri di zati on conditions (e.g., 15 tenperature and ionic strength) |ess
stringent than described above. An exanple of noderatel y stringent -

condi ti ons awe@oome2él ti ons such as overnight incubation % Cin a

sol ution conprising: 20%formanide, 5 x SSC550 nM sodi umﬁ SPAWE (pH
7.6), 5 x Denhardt's 20 solution, 10% dextran sulfate, and 20 |/ m
denatured sheared sal non sperm DNA, folblLowed by washing the filters in 1
'X SSC at about 37--50C. The skilled arfisan will recognize how to adj ust
t he tenperatun LA rﬁ[}g_.gs d Lageters as ry to
accommodat e fégltcélra%gg%c gﬁgaf e(r)léd’{]%a g t%}éal‘i‘%?é Eﬂe r‘Ft}2 ant DNA

t echnol ogy nefRBES-gnal saéTd ﬁ’(?ilﬁ'ﬁ P%a%aalﬂi?r%i@léﬁ wmise@vebatustar C oni ng: A
Laboratory Mamuaunecmmmsmnomgeaiaw@rslm(ycapmryntféfﬁ;&wn%&l Spring

Har bor, 1 I
ol ecul ar foﬁégb){ﬁf""%ﬁ% R RrE e Woed B0 5 UG (150u) )

which are herfé‘ &W'iﬁﬁ%t@&eb?mjé? éride i A mﬁﬁﬂr’r C@ﬁ‘t‘i’-r%@y 3 Novenber
2003 WO 00/ 46Z46ifx pri806ik) b8 dtked Zumanl e cedY eptdidFapaeybaes for isol ated

nucl ei ¢ aci dipphess! By }ﬁmdgag lfc @%ﬂaﬁéﬁlzﬂol YR&PL:4e londﬂ SO

are _ fragnen

provided for arg €uc| e%p acj
_variants, spl AEdipiPR Sf & ¢ aF‘é Ipé'f?ﬁﬁi%r%eliwe@eﬁhér@@%to m)l ecul es
““encodi ng CRP1ofaautiBTRR puivppepsi tes mduskenodeliat mhkematesi whi ch are at

| east about 7Q¥%héenid Chled GxBRbEEUSS. e@@:ﬁ@Lﬂgcan’%er B7RP1 or which

hybri di ze to ap l%g#u es erg:codla;g CRPl or B7RP1 un .noderate or high
stringency 10°CORATTToms Ee 2AP8o R rotihFassddt lorePt BT
1-F¢ fusion protein or other act:.vators of this pathway
(Example 20}.

15
Nucleic Acid Molecules
The term “isolated nucleic acid molecule”
- refers to a nucleic acid molecule that is free from at
least one contaminating nucleic acid molecule with
20 which it is naturally associated, and preferably
substantially free from any other contamlnatlng
mammalian nucleic acid molecules

The term “allelic variant” refers to one of
several possible naturally occurrihg alternate forms of

25 & gene occupying a given locus on a chromosome of an
organism. .

-The term “splice variant” refers to a nucleic
acid molecule, usually RNA, which is generated by
alternative processing of intron sequénces in an RNA

30 transcript.

The term *high stringency conditions” refers
to those conditions which: (1) employ low ionic
strength and high temperature for washing, for example,
0.1 X 8sC {(0.015 M NaCl/0.0015 M sodium citrate) 0.1%

35 NaDodso, (SDS) at 50°C, or (2) employ during



mol ecul es may be cDNA, genomic DNA, RNA or a partially or totally
synthetic nucleic acid nolecule. in preferred enbodinents,. nucleic acid
nol ecul es of the invention are at |east about 75% 80% 85% 90% or 95% 15
i dentical to nucleic acid nol ecul es encoding CRP1 or B7RENovAMBENE0y: CDNA
encoding a CRP1 or B7RP1 pol ypeptide or fragnent thereof nay be obtained,
for exanple, by hybridization screening or PCR 20 anplification of a
genom C or yeldNAkg brary. Probes or primers useful for gCrTestog]lthe
library can be. generated based on sequence information for other known
genes or gene fragnments fromthe sane or a related famly of genes, for

. exanpl e, conserved notifs found in 25,gRP1 or B7RP1 rel ated pol ypeptides
such as a conserved array of cysteine residues. In addition, where a gene

encodi ng a CRP1 oy, BTRP1 po il Lashbeeln hdepddranadef r 6arone species,
all or a por‘i‘Ylb‘?f“{}fza';ﬁg? ggéeér%%%%n%g- e us‘é; as.a pigt}gm}&g depbify :
honol ogous 3€xayeies BREMIBehEOLIpéeFRam é”%PoBe of priners may be used
to screen c lhdariies froeeMan.asspolwsuwlpyrsebidae il féved to express
t he CRP1 or B/RP1l ne. r ' ugheptd 4@ o gbgssec e(1EedM 0  screen
cDNA or genoﬁ?@lWWgﬁﬁFpgg?gJ%g%%?ggﬁeﬁ?o?lqyﬁng 35 two high stringency

sol ut i onsg Napabe, UERdM Sbditmrsituste) hated?S -6 BOaEe T, 16206 s0di um

het onb b 0 19854 81851 - 26 35C 62C
PP rooPal 2ehi dh NIHBERCR 005 00102 0P EEitianmn

For exanpl e, S£2, h2@ enM ;ﬁ@i@%r&%&%@% &/ﬁgﬂég”a'?f%?%?lsgﬁ%gngglsgofoi’;tidre B; gggé
are washed ab#épﬁ@@haaﬁ,basa penhansitdse sohnkighs FOF+525e%52. 5. 7C. and 23
-base pair pro 85,31 & r{%ﬁk a0575/mi3C 0The $mmpend: 10t Gexkwsd i ncreased
.2-3C where t F&-"B&cRBFouNd non-speci T i cbi ndi ng_appeag s; i gag A second
hi gh st r Logenu fackuat ob°Gt i wiviesiasberantt ty ﬁf%n’f C% oride (TMAC) for
washi ng oligqnqglgsg[de pr obes.
The term *moderate stringency conditions”
refers to those conditions which include the use of a
washing solution and hybridization conditions (e.g.i
15 temperature and ionic strength) less stringent than
described above. An example of moderately stringen?-
. conditions are conditions such as overnight incubation
at.37°C in a solution comprising: 20% formamide, 5 X
ssc, 50 mM sodium phosphate (pH 7.6). 5 x Denhardt’'s
20 solution, 10% dextran sulfate, and 20 pl/ml dengtured
sheared salmon sperm DNA, followed by washing the
filters in 1 x SSC at about 37-50°C. The skilled
artisan will recognize how to adjust the ;emperature,
ionic strength and other parameters as qecessary t?
25 accommodate factors such as probe length and the like.
Recombinant DNA technology methods are set
forth in Sambrook et al. (Molecular Cloning: A A
Laboratory Manual, Cold Spring Harbor Laboratory Press,
Cold Spring Harbor, NY (1989)) and/or ausubel et al.,
30 eds., (Current Protocols in Molecular Biology. Gr?en
Publishers Inc. and Wiley and Sons, NY (1994)) wh?ch
are hereby incorporated by reference in their_entlrety.



10 one stringent washing solution is 3 MTMAC, 50 mm Tri.s-HCL,' pH 8.0,
and 0. 2% SDS. The washing tenperature using this solution is a function of
the length of- the probe. For exanple, a 17 base pair probe is washed at
about 45-50C. 15 Another neans to prepare a gene encodi ng3ovERberz003B7RP1
pol ypeptide or fragment thereof is to enploy chenical synthesis using

nmet hods mell known to the skilled artisan such as those descri bed by
Engel s et SeﬁneWL Chem Intl. Ed., 2.%$:716-734 (1989)). These 20

met hods i ncl uﬂg Her alia, the phosphotriester, phosphecE@soetsya, and

H phosphonate nethods for nucleic acid synthesis. A preferred nethod for
such chem cal synthesis is polyner-supported synthesis using standard
phosphoram .dite chem stry. Typically;- BNA encoding a 25 CRP1 or :
B7RP1. pol , .ypeptide will be several hundred nucleotides in length. Nucleic
aci ds larger than aboutThel@@vrotievtpmeddeanfde igplibhedi medl.eds sever al

fragments USb&gdtﬁsﬁgcJ@sh@aeodE@ éﬁpqggﬁatmmnpto@gg F&éélat ed together
to forma full eng g@%f B7RP1 30 polﬁggptl ua ﬁ¥ ‘the DNA
f r agment encoaﬁlﬁ hev+ r’FBr BF i ™ LRGELeR dehLtt 180%ave an ATG,
whi ch encodes faagmehtsamaiéerlesl vaeiarfis,s spﬁimmmntaayonramy not be
present onst heopBt bkénéHyNial saqthide meZ&?élélgolehesaihEQ:nﬂependl ng on
whet her the 35 P¥§§f gd#%ed [ he host. cel.l designed to be
secreted from'tha r;pl%ﬁ’ WD DOThEPIGC F"@ﬂ? $71 - 27
CRPI or B7RPlamechbi teast @bepke?ddt edentficagnbntmnlesndeor eneedingt i ves t hat
~do nﬂ] ltherrsgbnei o@lrwmh@ﬁl Wﬁ@@lﬁ@!ﬁﬁ'ﬂdﬁ&% %%&&g@gécéﬁ%ddﬁﬁlVe may t
_ nonet hel ess robes . n iagngstic , assays. to
%lx}gﬁ %P BfRe1 %Bdeg l%é‘&%xo#efl 2ot ¢ o‘r" Hcp-}»

test, either atively esence of CRP1 or
- B7RPa. DNRO 0F0§§P‘Fé%%rﬁ’ﬂ%glmewp%ﬁ$&ﬁ| anTlﬁ smgdede potdly fluid

‘sanpl es. molecules may be cDNA, genomic DNA, RNA or a partially
or totally éynthetic nucleic acid molecule. In
preferred embodiments, nucleic acid molecules of the
invention are at least about 75%, 80%, 85%, 90% or 95%

15 identical to nucleic _qcid molecules encoding CRP1 or
B7RP1.

A gene or cDNA encoding a CRP1 or BTRP1l
polypeptide or fragment thereof may be obtained, for
example, by hybridization'screening or PCR

20 amplification of a genomic or cDNA library. BProbes or
primers useful for screening the library can be
generated based on sequence information for other known
genes or gene fragments from the same or a related
family of genes, for example, conserved motifs found in

25 CRP1 or B7RP1l related polypeptides such as a conserved
array of cysteine residues. 1In addition, where a gene
encoding a CRP1 or B7RPl polypeptide has been
identified from one species, all or a portion of that
gene may be used as a probe to identify homologous

30 genes from other species. The probes or primers may be
used to screen cDNA libraries from various tissue
sources believed to express the CRP1 or B7RPl gene.

Where oligonucleotide probes are used to
screen cDNA or genomic libraries, one of the following

'35 two high stringency solutions may be used. The first
of these is 6 X SSC with 0.05% sodium pyrophosphate at



In some cases, it may be desirable to prepare 10 nucleic acid and/or amnino
acid variants of naturally occurring CRP1 or B7RPlI pol ypeptides. Nucleic
acid variants may be produced using site directed nutagenesis, PCR
anplification, or other appropriate nethods, where the pgiNgREMDEr PeOE the
desired point 15 nmutations (see Sanbrook at al., supra, and Ausubel et

al’., supra, for descriptions of nutagenesis techniques Chem cal

synt hesi s Y@P¥44%%t hods described by Engels et al., su% FHUSHRY ) so be
used to prepare such variants. O her nethods known to the 20 skilled

artisan may be used as well. Preferred nucleic acid variants include those
cont ai ni ng codons whi ch have been alt éPed for opti mal expression of CRP1
and B7RPI pol ypeptides in a given host cell. Particular codg aI terations
wi || depend333CupRtCt el thelchet Ferpeiairet éppendidsh 68 the jen " codon

optim zati ORE ¢RE bii UfadlestanE eprdise Carbiredxanplie, bydskaset i ng codons
which are prefere

used, _i.n I p ??aeﬁa Res gi ven host
cel | . Corrpulpé"nlrapﬁ?)#’ Wareprd |n€o;ﬁ10%6;1§2 gg on %%J'Se%ﬁé 0 tabl es such
as "Ecohi ghar@dashed @bcﬂ@w%?@ie?%rﬂé@s%ﬂ’mﬁl BFPRe® e%’@ bacterial genes
may be uged&Qngzagﬁocpr&a cﬁgdbagetbelﬂrpz\tﬂasu ayeoﬁashb.ﬁcanss?r Package

Version Gene[r_l; CS % t(érerFGé pb?n yr%ggedvy_pg heereused ul codon

frequency t £5° egans ans _| ow. cod"
" Dr osophi | a-hd@ng‘hrouuddnon'”mﬁlﬁl shn%%f! aDPeRBS 583" d0/ 46240
PCTI U500/ 0184} S%gmgmgesﬁm@ioﬁodtnm 't‘éeaamethxglmmdiumot her

e e e e a”t (PuhEPSRLURALAG SPIRGNALLYEde BBcBRsAC d changes as

descri bed befH® ereln

Charg 81 &,@%%t y5 he naturally
occurri g arfmm s&ra@gan&ww FOLUELER ’a?r t ér d stanttally by
substi t uti onppiid-mca , dpfif @[ @ntarmhion@%asbd) Ehecomphirgl to wild type, and/or

those des'gW&%m&ﬁa%h&QeQSQEQQﬁﬁE?solution is a function of the
length of the probe. For example, a 17 base pair probe
is washed at about 45-50°C.

15 Another means to prepare a gene encoding a CRPl1 or
BTRPL polypeptide or fragment thereof is to employ
chemical synthesis using methods well known to tHe
skilled artisan such as those described by Engels et
al. (Agnew. Chem. Intl. Ed., 28:716-734 (1989)).  These

20 methods include, inter alia, the phosphotriester,
phosphoramidite, and H-phosphonate methods for nucleic
acid synthesis. A preferred method for such chemical
synthesis is polymer-supported synthesis using standard
phosphoramidite chemistry. Typically, DNA encoding a

25 CRP1 or B7RP1.polypeptide will be several hundred
nucleotides in length. Nucleic acids larger than about
100 nucleotides can be synthesized as several fragments
using these methods. The fragments can then be ligated
together to form a full length CRP1 or B7RP1

30 polypeptide. Usually, the DNA fragment encoding the
amino terminus of the polypeptide will have an ATG,
which encodes a methionine‘residue. This methionine
may or may not be present on the mature form of a CRP1
or BTRP1 polypeptide, depending on whether the ‘

35 polypeptide produced in the host cell is designed to
be secreted from that cell. ' :




R ST

a novel glycosylation and/or phosphorylation site(s), or those designed to
"del ete an existing glycosylation 10 and/or phosphorylation site(s). The

gene, cDNA, or.fragnent thereof encoding a CRPl or B7RP1l pol ypepti de can

be inserted into an appropriate expression or anplificathap¥gekosodasi Ng
standard ligation techniques. The vector is typically 15 selected to be
~functional in the particular host cell enployed (i.e., the vector is
conpati bl e wradwsdae host cetl machinery such that anplibisakdeRsrpf the
gene and/or expression of the gene can occur). The gene, cDNA or fragnent
t hereof encoding the CRP1 or B7RPI 20 pol ypepti de may be

anplified/ expressed in prokaryotic, .yeast, insect (baculovirus systens)
and/ or eukaryotic host cells. Selection of the host cell will depend in

part on whether the CRRAp9r-BERb1PALYRSR! ideaokofdagent thereof is to be
gl ycosyl ated and/ or 25 ph horyl.ated. If so, .yeast, .insect, or nmammalian
host cells ar&W‘&Fabg@.g?‘%/ﬁ{%&f’?ﬁv@ptrh@é:sfi%nn?/’écttlﬁfr‘ée?cj’é%% in any of

t he host cel | snandd podwperbidesstdatesrd dricdlogsaalily raititvenmaize and cl oni ng

and_expr essi ofolea128E! 80 3L AHICLE0RYSIE B9AUERA SFrotic hnsequences,

! ollecti,vely as "fl anking_ sequences:, wll include a pronoter
and ot her feg%*%ﬁ”cﬂ‘?%l-@%ﬁﬁ% i &rshs "?‘af'ntgeh nﬁ&ﬁib‘??‘%’)",elé’noﬁri gin of
replication elnsamgrittatiyelyr afse rtihet boesenaeeofi GBPL ovr H7&RBNPNAa conpl ete .

intron 35 seqsenckredpbalihé i ANAEmALE AC ¢2RERE SPlHR81§ite, a signal
pepti de sequeﬁjfe., a _rlbosome bi nding site 3 Novenber 2003 WD 0014624(1
PCTI US0010187 1?’551 Srersht, a pol yadenyl ati on sequence, a polylinker

region for inserting tRA8 AOREFasesei dtarmodiengeshrably tppepePaEeto be
expressed.o angtudl i) eeidbbad e kefinoehei®niaribaeb of dAdwwsalglenents is

di scussed b?'-é’c‘%uﬁi@ gﬂBi" {ﬁ( "s-}z{]ﬁ %89#;8&3 d}‘t%%sqongééibiac akdd" sequence, .
I .e., an oligonucleoti de fnolecul e cated a the or
variants may be produced using site directed
mutagenesis, PCR amplification, or other appropriate
methods, where the primer(s) have the desired point
15 mutations {see Sambrook et al., supra, and Ausubel et
al., supra, for descriptions of mutagenesis ’
techniques). Chemical synthesis using methods
described by Engels et al., supra, may also be used to
prepare such variants. Other methods known to the
20 skilled artisan may be used as well. ‘

Preferred nucleic acid variants include those
containing codons which have been altered for optimal
expression of CRP1 and B7RP1 polypeptides in a given
host cell. Particular codon alterations will depend

25 upon the selection of protein and host cell. Such
“codon optimization” can in one instance, be carried
out by selecting codons which are preferentially used
in highly expréssed genes in a given host cell.
Computer algorithms which incorporate codon frequency

30 tables such as “Ecohigh. Cod” for codon preference of
highly expressed bacterial genes may be used and are
provided by the University of Wisconsin Package Version
9.0, Genetics Computer Group, Madison, WI. Other
useful codon frequeﬂcy tables include

35 “Celegans_high.cod”, “Celegans_low.cod”,
“Drosophila_high.cod”, “Human_high.cod",



. 3" end of a CRP1 or B7RP1 pol ypeptide codi ng. sequence; the oligonucl eotide
nol ecul e encodes polyH s (such as hexaHi s), or other "tag" such as FLAG
HA (hemagl utinin 10 Influenza virus) or nyc for which comercially

avai l abl e anti bodi es exi-st. This tag is typically fused %9“6¢§%d%p?¥@§ptlde
upon expression of the .polypeptide, and can serve as neans for I nit

purification of a CRP1 or B7RP1 polypeptlde fromthe 15 host cell. Afflnlty

purifi cati owomamezle acconpli shed,’ for exanple, by coluggwﬁgiﬁﬁggography
usi ng anti bodies.. against the tag as an affinity.matri |onaIIy t he
tag can subsequently be renoved froma purified CRP1 or B7RP1 pol ypepti de
by various neans such as using 20 ce[;@ n_pepti dases. The human

i mmunogl obul i n hinge and Fc region may be fused at either the N-term nus

or C—ternlnuawg gRglc 5w B7R@}“9§ %qulﬁge Y oqg skilled in the art.
FUsron S P E}E

The subsequent rdteln ca 25 of a Protein A
affinity coILRﬁ?f%ﬁ#eﬁnﬁﬁﬁEQHQﬁnﬁ¥eFéh°$%gﬁQﬂ9dl§gkﬁ@nﬁﬁlvﬁ&ymm bit a |ong

phar macoki netagindhalcfidl chenges \Hs\/@eaﬂﬂﬂ@éd)tlﬁll&s: fesed, twhex@ifiC region have

been found t §%gg y =1 I i_n VI conpar ed
to the unf usgcﬁ%g!&gt éFpg?t&? 5 Of %és%%r;‘: ?ﬁegiéu%regl BR™ a ows for
di meri zat i"on 2@l /sghenghaineks Z’z‘ﬁq éﬂlth-e@ Wé%laéé%bllt Hat may be .useful
for the bi Oacéubéﬂl)tu(tﬁoﬁoﬁftm elilfifegentd hanifdonakiay &&xtaegedny be

ool 0g0us (Lo Guind OB NEnBATP BSE! 5 ABOLOSRE AL, Tl elOst 35

cell), heterologous , rom a specl es S<t Cel | speci es .
or strain), HyBRA%EY iglb,fcosxél%tﬂr%\/éﬁééwmpf%rgéﬂnmwv@ﬁﬁusoo 01871 - 30
conbi nati on ofr ftll-msle degs Sened noe Aefleam amrexidtdngogbycesaliatdpn synt heti c,

or it maygoe 10¢ ?h$§8ﬁ§¥g. loﬂBEBEé(QPC|EIC aci d flanking sequences. As

such, the source 0 equence e an unlcellular 5
prokaryotlc or eukaryotPe %?Eﬁﬂnéhﬂa'aﬂ§ atheggof encoding

a CRF1l or B7RP1 polypeptide can be 1nserted into an
appropriate expression or amplification vector using
standard ligation techniques. The vector is typically

15 selected to be functional in the particular host celil
employed (i.e., the vector is compatible with the host
‘cell machinery such that amplification of the gene
and/or expression of the geme can occur). The gene,
CDNA or fragment thereof encoding the CRP1 or B7RP1l

20 polypeptide may be amplified/expressed in prokaryotic,
yeast, insect {(baculovirus systems) and/or eukarydtic
host cells. Selection of the host cell will depend in
part on whether the CRPl or B7RP1 polypeptide or
fragment thereof is to be glycosylated and/or

25 phosphorylated. If so, yeast, insect, or mammalian
host cells are preferable.

Typically, expression vectors used in any of
the host cells will contain sequences for plasmid
maintenance and cloning and expression of inserted

30 nucleotide sequences. Such sequences, referred to
collectively as “flanking sequences”, will include a
promoter and other regulatory elements such as an
enhancer (s), an origin of replication element, a
transcriptional termination element, a complete intron

35 sequence containing a donor and acceptor splice site, a
signal peptide seguence, a ribpsome binding sipe



i.nvertebrate organism or any plant, provided that the flanking sequence
Is functional in, and can be activated by, the host cell machinery. The
fl anki ng sequences useful in the vectors 10 of this invention nay be
obt ai ned by any of several nethods well known in the art. r&%% | b¥os
-flanking sequences uséful herein other than CRP1 or B7RP1 e|c aC|d
fl anki ng sequence will have been ,previously identified by napplng and/ or
by restrictwemodesn endonucl ease dlgestlon and can thus bg-sadakAad from
the proper tissue source using the appropriate restriction endonucleases
In sonme cases, the full nucleotide sequence of the flanking sequence may
be known. Fbre, the fl anking sequenggzgay be synthesized 20 using the

nmet hods described above for nucleic aci synt hesis or cloning. Were all

I f th be ob d
Osi ‘r’lg bon g‘r’][ﬁt emen% 5 oI a%%&?gtlér?%qﬁ%igés &rb%"f{{}% g%le:?gﬁl o oe taine

ol i gonucl eot |Id%§1@|@d/f§r W%ﬂé’llﬁ’@ §bguRMSe i éaﬁﬁrﬁ@qdrlﬁﬁl thde sanme or
anot her specigsiypépeidet b Jd axpragsse¢quance selaetalleomarker fragment of

DA Spmtal o o dhddiank kB, SHAUEREE TRindifte SOLALAMLIIOBLIoUA €T bl ece of

_.DNA that may ¢o exanpl €, a codi hg sequence or even anot her
. gene or @ené@tll%@llz}b’p oﬁhﬁd‘iﬁoﬁ@ra%ﬁn?ﬂ"?tﬁﬂ-é‘dab t‘?%stsreinF’FSﬁ' endonucl ease
di gesti on usiNge ohanobl igseuclaotfidel solesileclodarad \atesheo5t sof at e t he

proper DNA frag Af n r be isol ated
35 by agarosé?ge purlﬁlégé}gﬁg hb?e%%i%%?ﬁﬁgho§q;§fﬁ§iigé?ﬁ%§s known to

_the skilled atk¢ Liigonsrieetife R%%eﬁﬁﬁﬂdefoﬁg
~ PCT/ US00/ 018 7Hexaiik) ,Suirt abihexr evtagmesuth & FRAGL | BA thamagﬁuthS@ will be

readily %.Fboarfr% Jé}tz%n%l%spréiﬁl fY f%g'&llnd'}f‘ cbﬂﬁe@éially"e origin of
replication av£f¥2ble ant¥go§3es ex15%artThAs %%8 %Eytﬁﬁf% i§9r655|0n vectors

fused to the polypeptide upon expre591on of the
polypeptide, and can serve as means for affinity
purification of a CRP1 or B7RPI polypeptide from the

15 host cell. Affinity purification can be accomplished,
for example, by column chromatography using antibodies .
against the tag as an affinity matrix. Optionally,'the
tag can subsequently be removed from a purified CRPL or
B7RP1 polypeptide by various means such as using

20 certain peptidases.

The human immunoglobulin hinge and F¢ region

may be fused at either the N-terminus or C-terminus of
a CRP1 or B7RPLl polypeptide by one skilled in the art.
The subsequent Fe-fusion protein can be purified by use

95 of a Protein A affinity column. 2An immunoglobin Fc
region is known to exhibit a long pharmacokinetic
half-1ife in vivo and proteins fused to an Fc region
have been found to exhibit a substantially greater
half-life in vivo compared to the unfused counterpart.

30 Also, fusion to the Fc region allows for dimerization
and/or multimerization of the molecule that may be
useful for the biocactivity of some molecules.

The flanking sequence may be homologous

(i.e., from the same species and/or strain as the host

35 cell), heterologous (i.e., from a species other than
the host cell species or strain), hybrid (i.e., a



5 purchased commercially, and aids in the anplification of the vector in a
host cell. Anplification of the vector to a certain copy nunber can, in
sonme cases, be inportant for optinmal expression of the CRPI or B7RP1

pol ypeptide. if the vector of choice does not contain 10 ngQ%H%iPQGH3
replication site, one may be chemcally synthesized base a Rnown
sequence, and ligated-into the vector. The transcription term nation

elenent is WOR¥Wédddly | ocated 3' of the end of a CRP1 or E%Eﬁéwmé%
pol ypepti de codi ng sequence and serves to term nate* tran | of a

"CRPI or B7RP1 pol ypeptide. Usually, the transcription ternination elenent
in prokaryotic cells is a GCrich fraggent followed by a poly T
sequence. Wile the elenent is easily cloned froma 20 library or even

Cynt hosi 260 U e P parohud o 4 EYes LR A 2hen"eRt nose

synt hesi zed using- get C)éhﬁ nuc é@ _
descri bed above *AC4e| BEHHIRE Crafkett d@ifebél shermatiiveo§881a0r 25 protein
necessary for B7RElsouoledd awid glamkingfsearubasks. celd sacawhe a sel ective
cul ture nedi ugouFyRi 68l n &N de RLQ that (a)
0 é@ﬁﬁkmgor Et-)l ﬁ egﬁggl ns, E&% ;ﬁ‘bﬂ—t’f

confer registance to antib I CS I1in,
tetracycline, pﬁPﬁﬁ LRI 9E ﬁYBF%ﬁ)RﬁQQ§1§Brh%%M ?ﬁﬂtﬁbr&te)omonplenent
auxot rophi ¢ deﬂwgréﬁbriﬁa(ﬂrganhemce¢t ;amyr plent supdwided theel exitri ents not
avai | able fromaaRpheXsdilinde PLeteiiathma! o6l ABE oIppLers are the
kanamyci n resi gEgngg ?iﬁ' bg anplc I N 2e5|stance gene, and the
tetracycline 35°F&8reY &hce RiBeHs- WO 00/ 46240 PC | USCO 01871 .
- 32 The ribosone bi ndthey fék_laahem Semmrmelsyuseflk.‘edn tthe Hbteerdal garno
sequence (Prols@r ¥Ri€sSinwintdib Kogake éﬁﬁﬁﬁﬁEEEbﬁQ#ﬁﬁ%%@%@@éfaiS usual Iy
necessary for yLaBaL A holdl thAAL LY, TRy callS, CS ISR L ®

sequences useful herein other than CRP1 or B7RP1

nucleic acid flanking sequence will have been

‘previocusly identified by mapping and/or by restriction

15- endonuclease digestion and can thus be isolated from
the proper tissue source usiﬁg the appropriate
restriction endonucleases. In some cases, the full'
-nucleotide sequence of the flanking sequence may be
known. Here, the flanking sequence may be synthesized

20 using the methods described above for nucleic acid
synthesis or cloning.

Where all or only a portion of the flanking
sequence is known, it may be obtained using PCR and/or
by_screening a genomic library with suitable

25 oligonucleotide and/or flanking Sequence fragments from
the same or another species.

Where the flanking sequence is not known, a
fragment of DNA containing a flanking sequence may be
isolated from a larger piece of DNA that may contain,

30 for example, a coding sequence or even another gene or
genes. Isolation may be accomplished by restriction
endonuclease digestion using one or more carefully
selected enzymes to isolate the proper DNA fragment.

After digestion, the desired fragment may be isolated

35 by agarose gel purification, Qiagen® column or cher

methods known to the skilled artisan. Selection of




5 typically located 3'.to the pronoter and 5 to the coding sequence of
the CRP1 or B7RP1l pol ypeptide to be synthesized. The Shi ne- Dal gar no
sequence is varied but is typically a polypurine (i.e., havi ng a high A-G
content). Many Shine-Dal garno sequences have been 10 |dent3,% %&ﬁ of
whi ch can be readily synthesized using nethods set forth ove an used in
aprokaryotic vector. In those cases where it is desirable for a CRP1 or
B7RP1 pol ype@% @% to be secreted fromthe host 15 cell, a signal sequence
may be used 8t export of the polypeptide.romthe hasfugeblsy A CRP1
.or B7TRP1 transnmenbrane donmain is also inactivated by nmutation or deletion
to prevent attachnent to-the host nenbrane. Typically, the signal sequence
is positioned in the 20 coding region-of1a CRPl or B7RP1 gene or cDNA, or
directly at the 5 end of a CRP. or B7RP1 gene Coding region. Many signal
sequences haveubbtéhlé deraynksedo ac&ftﬂnpa.a)ghof;higlgmrtp%g @{f fgrctional in the

sel ected hostegglly ra_.)ba%ngs?g bils Cb%’b?ﬁ%é \%%320% 1 or 25 B7RP1 gene

or cDNA. Therefore, sequence nay thet er ol ogous
to a CRPl or B7RP1 gendBeoPTifiy O%rﬁfp%ayabéorhMQbussor het er ol ogous to
a CRP1 or B7RPoigallzpepipacdesofemeokaryobhA. e;&;ieggsllgﬁa{,gatorg he si gnal
sequence Ry BRr&SREFAE Yomih | 100, rreth set, forth above.
Br 3 ei*}éﬂéfff %gl(agigg :.r%fi: g‘f‘b’éﬂ via the

In nost cases, s cretlon of ‘FOl ypeg ro
presence of a §i SRAOE 4B avhost iqeddl-t .M*Pﬂfé-qaémnatbfdthet he ami no

termnal net Mﬁ@hﬁbmd:d rroeRrhaipotyme pluner &in,| inTebMeCesfss, teanscri pt i on

.of a CRP1 or imd&¥Harle@r0 | t r of one
. Novenber 20031%?44 40 B Qﬁ%&oo 1%%%& %fq:)ﬁe %Fg mt%]%%sl in the

vector: this T B¢ (EeGhoZy Bf Chedve Goe7rer ¢rait@iapti de i s
produced 1% amkeFimin @fhasplc@atmn eipeci ahé ymayaweBthani sty cel | s.

syntheszzed_based on a known sequence, and ligated into
the vector.

The transcription termination element is

typically located 3' of the end of a CRP1 or B7RPL

15 polypeptide coding sequence and serves to terminate -
transcription of a CRP1 or B7RF1 polypeptide. Usually,
the transcription termination element in prokaryetic
cells is a G-C rich fragment followed by a poly T
sequence. While the element is easily cloned from a

20 library or even purchased commercially as part of a
vector, it can also be readily synthesized using
methods for nucleic ac1d synthesis such as those
described above.

A selectable marker gene element encodes a

25 protein necessary for the survival and growth of a host
cell grown in a selective culture medium. Typical
selection marker genes encode proteins that (a)} confer
resistance to antibiotics or other toxins, e.g.,
ampicillin, tetracycline, or kanamycin for prokaryotic

30 host cells, (b) complement auxotrophic deficiencies of
the cell; or (c) supply critical nutrients not
available from complex media. Preferred selectable
markers are the kanamycin resistance gene, the
ampicillin resistance gene, and the tetracycline

35 resistance gene.



The-introns used may be naturally occurring within a 5 CRP1 or B7RP1l gene,
especially where the gene-used is a full length genom c sequence or -a
fragnent thereof. Were the intron is not naturally occurring within the

gene (as for nost cDNAs), the intron(s) may be obtai ned 4 neRmAbStI0OB
source. The position of the intron with 10 respect to the 5 flanking
sequence and a CRPl-or B7RP1 gene is generally inportant, as the
intron-nust be trans'cribed to be effective. As such, where a CRP1 or
B7RP1 genewbnsestied i nto the expression vector is a cDRAVESNAE e, the
~preferred position for the intron is 15 3" to the transcription start site,
and 5' to the polyA transcription term nation sequence. Preferably the
intron or introns-will be |ocated on-di¥e -side or the other (i.e., 5 or
3') of the cDNA such that it does not interrupt the this _cogi ng sequence.
Any intron 20 from anyhgouiBesonatiinding akgments aFonpERACFELEE  and

eukaryotic (plant or Lmal) o | { o PEY: tesgdot acheprEmzikce this
i nvention, p %%i%fé’d"%'ﬁp&?rgrlgﬁ?sé anpn?[gféf’ 2

gl Wi t h tsg%yhgff cell(s) into which
it is insertsdquéhed (GukeryaEes herls NSRS yIITECTCYi ntrons. Optional ly, 25
more than Onﬁféﬂéiﬁﬁ.m heiusetiom afheRNAct dPhe WAGRERBE® or nore of the

el enents set forth,,ahove . are,no lymBEEes afifd isn tbethector to be used,
they nmay be F%Fg?%ﬁv%‘&%fia?ne%o Zérﬁee ?}3 3 9 i nt %yv&:léﬁtiéi@%d)rbe Met hods
used for obtabding seauensie cheth® & ﬁtg g t BETYPRRGWN to .t he skill ed
artisan. Prefgchedi ¥&¢! orrhef ShipetRalgamng ERMEngG i ENVRHREGAr hose whi ch
are conpatible with cter] | Cl;.andnaeimmld arighostGeel | s. Such
vectors incl &&eFYPhFafﬁér"} J{OQBB%I:{ES %RS %%RSMV% 35efh! NVi trogen
Conpany, San dma@gup)CA)vmﬁsﬁhmesP?ﬁ%%é any,- La Jol | - CA), PET15b
(Novageng gMadigeei i £bE, Sadip\odnisbicROOR W8 Geedsiy 31?6%@6368 01871 - 34

pGEX (Pharnmaci a Biote Pi H ,arEE@sRaNRn 4 Qroiearhti®al o Alt o,
CA), pPETL (Bl‘ife‘ﬂ‘;é‘cﬂe?ﬁgds 4 SCHAMRY ab
vector.

In those cases where it is desirable for a

CRP1 or B7RFl polypeptide to be secreted from the hogt

15 cell, a signal sequence may be used to direct gxport of
the polypeptide from the host cell. A CRPl or B?FPl_
transmembrane domain is also jnactivated by mutation or
deletion to prevent attachment to the host membrane.
Typically, the signal sequence is positioned in the

20 coding region of a CRPl or B7RP1 gene or CDNA, oOr .
directly at the 5' end of a CRP1 or B7RPl gene.c?dlng
region. Many signai sequences have been identified,
and any of them that are functional in the selected
hogst cell may be used in conjunction with a CRPl or

25 RT7RPL gene or CDNA. Therefore, the signal sequence may -
be homologous or heterologous to a CRPl or B7RP1l gene
‘or cDNA, and may be homologous or heterologous to a
. CRP1 or B7RP1 polypeptides gene oOr cDNA. Additional%y.
the signal sequence may be chemically synthesized using

30 methods set forth above. .

In most cases, secretion of the polypeptld?
from the host cell via the presence of a signal peptide
will result in the removal of the amino terminal
methionine from the polypeptide.

35 In many cases, transcription of a CRP1 or
B7RP1 gene or CDNA is increased by the presence of one



I nvit.rogen), and pFastBacDual (G bco/BRL, G and island

vector has been constructed and a nucleic acid nol eculé emdi ﬁgA;t]?lrJ”the
length or truncated CRP1 or B7RP1 pol ypeptide has been inserted into the
proper site of the vector, the conpleted vector may be i g$RiEMRBed 0B a

sui tabl.e host cell for 10 anplification and/or. pol ypepti de expression. Host
cells may be prokaryotic host cells (such as E. coli) or eukaryotic host

cells (suc&, a5 .yeast cell, an i '
03440 , i nsect cell, or a ver I1). The
host cel |, "when Cul tured under appropriate conditions, &gp@g&r?ﬁé@ﬁt h)esi Ze a

CRP1 or B7RP1 pol ypeptide which can subsequently be collected fromthe
| culture. nedium (if the host.cel!-sg%ft_es It into the nedium or directly
fromthe host cell producing it (if 1t°1s not secreted). After collection,

a CRP1 or B7RP1 20 pol ypeptide _can b urjfied using. meth h
nol ecul ar si @% &R &?&F&EFaﬁy“;heafvﬁcﬁPgil 2 &ﬁa?ﬁ‘ﬁ?ﬁ%‘ﬁlﬁﬁgﬁdsgﬁe ﬁske.
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ress| { pol ypeptide .nodifications that_are. ired f
activity, su@hea‘sn‘ﬁ%ﬁ?o_é’flegt RYY Bf W&Bﬁléﬁ’yﬁ’%ﬁ%tﬁi?@o‘%&gﬁgg gf fglr di ng
Irrg?n?a?' bi s)lsggnpf: by mmveeneéeem?pialsui vhere the gengruskd 11§ fnes may be
I an £ i ‘ reh '
gﬁey % eﬁ%gr 2%%?ﬁ£hﬁﬁ% rfgfgfuﬁﬁhhéré&}K», hunman

enbryoni ¢ Ki EK): 793 or, | ] ) S ot i
- suitabl e manfaeFantiRSntEoR 5 gt I}C?gtt%%&slgf or rrg%gf %%Fr%%}bedﬁ@l ﬁﬁ :J(r)(ra], °

_anplificati ogenes tagefnmgoshdcPibalctths dasEen b AN Bﬁr?b?%ﬂ&? n are 35
) Iénog"‘q ggdt he Qéﬁcaeﬁ&%‘r Zslébb&géle TRETEYSidionebt thendatroareitihe nonkey
PCT Usout016785pegs te e B nalaphfyd Seuiab SR caddiol BPIHOTED,
gene is generally important, as tgg ingmﬂPgEEtlgg host cells
transcribed to be effective. As such, where a CRP1 or
B?RPllgene inserted into the expression vector is a
- ¢DNA molecule, the preferred position for the intron is
15 3' to the transcription start site, and 5' to the polyA
' transcription termination sequence. Preferably the
intron or introns will be located on one side or the .
other (i.e., 5' or 3') of the cDNA such that it does
_ not interrupt the this coding sequence. Any intron
20 from any source, including any viral, prokaryotic and

eukaryotic (plant or animal) organisms, may be used to
practice this invention, provided that it is compatible
with the host cell(s) into which it is inserted. Also
included herein are synthetic introns. Optionally,

25 _mofe than one intron may be used in the vector.

, Where one or more of the elements set forth
above are not already present in the vector to be used,
they may be individually obtained and ligated into the
vector. Methods used for obtaining each of the

30 elements are well known to the skilled artisan.
preferred vectors for practicing this
invention are those which are compatible with
bacterial, insect, and mammalian host cells. Such
vectors include, inter alia, pCRII, pCR3, and pcDNA3.l
35 {Invitrogen Company, San Diego, CA), pBSII (Stratagene
Company, La Jolla, CA), pET1Sb (Novagen, Madison, WI}),




R itk W

include primate cell lines and rodent cell lines, including transforned
cell lines. Normal diploid cells, cell strains derived fromin vitro
culture of 5 primary tissue, as well as primary explants, are al so

sui tabl'e. Candidate cells may be genotypically deficientsinyvbiiBeSRioaCtion
gene, or may contain a domnantly acting selection gene. other suitable

manmal i an cell lines include but are not limted to, .10 nobuse
neuroblastowgom%éﬁfells, HeLa, nouse L-929 cells,. 3T3 lines derived from
Swiss, Balb-¢ or NIH mice, BHK or HaK hanster cell |ineBCT& 83} |y usefu

as host cells are bacterial <cells. For exanple, the various strains of E.
..coli 15 (e.g., HB101, DH5a, DH1O0, .and N%%gGl) are well -known as host cells
S

in the field of-biotechnol ogy. Vari ous frains of B. subtilis, Fseudonobnas

spp., other Bacillus spp,, Streptonéces spp., and'the Iikg may al so be
enpl oyed in tBFE FEPREARCDD FahPche r ?%%ard’f"l ealf) cFELHRN6Wn to those
skilled in theclritezhe aedo Az, &8) ¢ pBThodlueBhtsifor expression of the

pol ypepti des i se |gent b lAﬁﬁi I9Bat! YeraMiene1dggi red, insect
cell 25 syst eir)ﬁswrré‘n}%g%;eﬁﬂt%g?z%% In, t earre 0%'15?90 fher present I nvention.

Such systens ¥¥l described for exanple in Kitts et al. 14:810-817 (1993)){
Luckl ow (@urr. Opin. Bafiterhtiod .vectobohad Areenl 2085 ancked ankdl aw et al . (J.

(Lo open: AL CR L0 Sapenay 4 madagiis e S0 ond 1
((axpressi gn Qe%cqsqﬂ%obﬁﬁé g’él%ﬁapgépﬁégseé%qe g’rﬁﬁ %rﬁggiﬁ’r::’}%ashgd 32i ng
such net hods astaahs propkt osite of3%hel vettroportiei oonpietsdhi nj ecti on,
| i pofection oged %a?oib@”?ﬁée% 19008/ 46240,1RCRbLYS0SI 01 &6k - 36
-+ DEAE- dextyan TRINOM [0S, MELERS: $R156LE0: 8L i LoR3E1,
Host cells may be prokaryotic host cells
(such as E. coli) or eukaryotic host cells (such as a
yeast cell, an insect cell, or a vertebrate cell). The
host cell, when cultured under appropriate conditions,
15 can synthesize a CRP1l or B7RP1l polypeptide which can
subsequently be collected from the culture medium (if
the host cell secretes it into the medium) or directly
from the host cell producing it (if it is not
. secreted). After collection, a CRPL or B7RP1
20 polypeptide can be purified using methods such as
molecular sieve chromatography, affinity
chromatbgraphy, and the like.
Selection of the appropriate host cell for
CRP1 or B7RP1l polypeptide production will depend on
25 various factors, such as desired eﬁpression-levels,
polypeptide modifications that are required for
'activity, such as glygosylation or phosphoryldtion, or
ease of folding into a biologically active molecule.
guitable cells or cell lines may be mammalian
30 cells, such as Chinese hamster ovary cells {CHO}, human
embryonic kidney (HEK) 293 or 293T cells, or 3T3 cells.
The selection of suitable mammalian host cells and
methods for transformation, culture, amplification,
screening and product production and purification are
i5 kﬁown in the art. Other suitable mammalian cell lines,
are the monkey COS-1 and COS-7 cell lines, and the CV-1



be a function of the type of host cell to be used. These nethods and ot her
sui tabl e nmethods are well known to the skilled artisan, and are set forth,
for exanple, 5 in Sanbrook et al., supra. The host cells transfornmed or
transfected w th an expression vector may be cul tured uskRgyvesb&aihiid

medi a well known to the skilled artisan. The nedia will usua?l y contain
all nutrients necessary for 10 the growth and survival of the cells.
Sui t abl e ne aowz culturing E. coil cells are, for exaq&ﬁ Luria Broth
(LB) and/or Terti¥i% Broth (TB). Suitable nedia for cul tSfTYY8&ar yoti c
cells are RPM 1640, MEM DMEM all of which may be supplenented with
serum 15 and/or growh factors as reqU|red by the particular. ~cell line
bei ng cultured. A suitable nediumfor 7 i ASett  cultures is Gace's nedium
suppl emented with _yeastolate, |actal bum n hydrol ysate, and/or fetal calf
serum as necesihly 119g- TyFikdiary exerplamy BeBRrEidt Hoskeretbfpound usef ul
for selective gaawide pEimdee tgeddsl bnee e rbdenondeili 3iadsed as a

suppl ement to t%yi ﬁgatrJKEEJP%@HQHtht RS . u3ﬁ$%ﬁ3|| lBgogactated by the

sel ectable nmar nment present on the pl which the 25 host
cel | was trans‘-’r%lrlﬁed‘:e%r "e‘?@fﬁ?l er%\}ﬁ%qefrﬂ‘i‘elgeVe%‘foal‘fluétﬁﬁ? el ement ' i
kanamycin r5e3|mf:armg tiheue campeehll asdedraoyt beplaritsur ereealsm wil | be

kananyci n. UL, Ofalhdl BT RPIPhepgBhb dpiiaadyced in the host
-cell can be eva uate usi n 30 st apdard "net hods Kno m |n the art. Such

met hods i ncl IRRELGHSAfotE FirsiSeAErEhOo™ Ve A= HFDY

. SDS- pol yacr y| addmimagelyebecinmmedecsion gawe.defbber |ﬂ1{}ta@éF—'

C el ectropho[] es'@u@&%sgeﬂah&g :.nb!ﬁlﬂalé‘(lﬂfte%tlal ﬁ@&lﬂ@ut@&dk@r act|V| ty

- 88?%24?%@#%@%?@% ‘g‘fa?%ghcﬁ@’{l{ i%?‘émm%%ﬁ/é' gal dge as been

: 373 lines derived from Swiss, Balb-c or NIH mice,
or HaK hamster cell lines.
Similarly useful as host cells are bacterial
cells. For example, the various strains of E. coli

15 (e.g., HBL0l, DHSe,DHL0, and MCl061) are well-known as
host cells in the field of biotechnology. Various °
strains of B. subtilis, Pseudomonas spp., other
Bacillus spp., Streptomyces sSpp.. and the like may also
be emploved in this method.

20 Many strains of yeast cells known to those
skilled in the art are also available as host cells for
expressien of the polypeptides of the present
invention. '

‘Additionally, where desired, insect cell

25 systems may be utilized in the methods of the present
invention. Such systems are described for example in
Kitts et al. (Biotechniques, 14:810-817 (1993)),
Lucklow (Curr. Opin. Biotechmol., 4:564-572 (1993))and
tucklow et al. (J. Virol., 67:4566-4579 (1993)).

30 - Preferred insect cells are S£-9 and Hi5 (Invitrogen,
Carlsbad, CA}.

srransformation” or "transfection® of an
expression vector into the selected host cell may be
accomplished using such methods as calcium chloride,

35 electroporation, microinjection, lipofection or the




designed to be secreted fromthe host cells, the mjority of polypeptide

may be found in the cell . culture nmedium Pol ypeptides prepared in this way
will 5 typically not possess an am no termnal nethionine, as it-is
removed during secretion fromthe cell. If, however, a CRRQHE/I0L

pol ypeptide is not secreted fromthe host cells, it will be present in the

cytoplasm and/or the nucleus (for eukaryotic host 10 cells) or in the '

cytosol (foMW4fkhegative bacteria 'host cells) and may plwwsooarsrani no

termnal -nmethionine. Purification of a CRP1 or B7RP1 pol ypeptide from

sol ution can be acconplished using a variety of techni'ques. If the

pol ypepti de has been synthesized 15 subh 4hat it contains a tag such as

Hexahi sti dine (CRP1 or B7RP1/hexaH s) or other snall peptide such as FLAG

(East man KodakREZ®-dexdtewnHawehod CT)Ther meyhod |suidotegenmill G babad, CA) at

either its cagpo S ' be urified in.a
b0Vl 53 B8 LAL VS o hbadlo pepgn%éa% P

one-step process by 20 passin (F::;ge ':?lﬂ rough an affinity
col um where T %%S%d?‘?ﬁﬂ?dﬁafm?x Ther guprgRlaimetiody ave walde kngynor for the
pol ypepti de dtoethe ys](ulled aatlsmnocahdnai:eaﬁu lFadtyhs pest fdx@mipll, r ecogni zi ng

a CRP1 or g B7j BP%M exanpl e, polyhistidine binds 25 with
great affi n| t§ an peC| f | CI tg t%‘ﬂdr’nackel thus. an affinity columm of

ni ckel (such as the Q dgenPPFCrf ks traprformed oantreansiearedor purification
of CRP1 or Wfﬂi/mlw@mss@@nevémremaypbe cAuserkdl ueingl ., eds. Current

Protocols in m&@rm%lal AgYL léﬁﬁh' 28 20e Wchk el adlunnl | e Sons, New

York (1993 tide i s prepared vmthout atag .
attacgled ))dm%%" r’(‘ﬁa'lt}oa'lsé@giff'ecm%ﬁ?& %EE‘E ULHARGE S \BRFCSSfWh fBFocedur es fgr .

purifi cati®n thergimviisedd Surhiyaloodd thescelicd udSmtnhbl’E)uted’iE limtation,
I on exchange g@fcg{ﬂttgg:rﬁ,ghg,_ BBl £Q@H1aE a$bEVELL @’y HPLC native
el el ect onngLga S ISTbE et RO PO Pl
for culturing eukaryotic cells are RPMI 1640, MEM,
DMEM, all of which may be supplemented with serum
15 and/or growth factors as required by the particular .
cell line being cultured. A suitable medium for insect
cultures is Grace's medium supplemented with _
yeastolate, lactalbumin hydrolysate, and/or fetal calf
serum as necessary.
20 Typically, an antibiotic or other compound
useful for selective growth of the transformed cells
cnly is added as a supplement to the media. The
compound to be used will be dictated by the selectable
marker element present on the plasmid with which the
25 host cell was transformed. For example, where the
selectable marker element is kanamycin resistance, the
compound added to the culture medium will be kanamycin.
The amount of CRP1l or B7RPl1 polypeptide
produced in the host cell can be evaluated using
30 standard methods known in the art. Such methods
include, without limitation, Western blot analysis,
SDS-polyacrylamide gel electrophoresis, non-denaturing
gel electrophoresis, HPLC separation, '
' immunoprecipitation, and/or activity assays such as DNA
35 Dbinding gel shift assays.



I n conmbination with gel elution, and preparative -isoelectric focusing
("lIsoprinme" machi ne/techni que, Hoefer Scientific). In sonme cases, two or
nore of these techni ques nay be conbined to achieve increased 5 purity.
If it is anticipated that a CRP1L or B7RP1 pol ypeptide W hlngEmbershs
primarily intracellularly, the intracellular. material (including

I ncl usi on bodies for gramnegative bacteria) can be extracted: 10 fromthe
host cell Ugda standard technique known to the skilled artisan. For
exanpl e, the host““cells can be lysed to rel ease the conPERUE0EETL he

- periplasm cytopl asm by French press, honopgeni zation, and/or sonication
foll owed by centrifugation. 15 If a CRP1 or B7RP1 pol ypepti de has forned

i ncl usi on bodies in the cytosol, the rn&Tusion .bodies can often bind to
the inner and/or outer cellular menbranes and thus will be found primarily
in the pellet material Hf feFRREMT iFTRFAt Polivretddefapdidet material can
then be treat ddsﬁ@n@ﬂwbéeﬁ”QSreﬁd viroh ehadidapiceldageninesuch as a

det er gent, gUﬁ?ﬁ i.{l@y. &J%ghgﬁgﬁ% (ﬁqé@t ¥e§0\%¢|g %_ghrglét g?rﬁa derivatives in

‘the presence o a reduci at al kaline pH or
tris 25 car boRYeEREe Wﬁﬂigﬂhln@°¥NPQR§%§eﬁFP?%P%ﬁﬂdea§eth¥ﬁ(ﬁﬂw wiphrt, and
sol ubi | i zes t heypheallst mtbpdseSss-BiEanﬁﬁbyﬁ@ﬁﬁzlniﬂ mBthignit@y &sl uble form

can then be gaigzle&l g‘ug%ge%&geq:gg&ﬁ&h %%Eﬁfomﬁl pitation or the

like. If it is de3|re to IS0 polypdept i de,

i sol ation 9°B%V%Ec6hﬁﬁpéhﬁﬂ B85y POl yRERF P EENBAE SRYPEEE  those set
forth bel ow afidonntiMdirigisencells) :Lt( MEflh. bebBzesent: 264eR45 (1990)). I n sone

- fases, a CRPLep Eopﬁzﬁmang‘?bi‘p@ﬂé'ﬂ?clm tebz PEnli-0bROL Gildy active 35 upon
|solat|on a%IQES nmet s, for "ref I ng" or converti] g t he polypept|Qe

toits tet@ia %w&afbté NOVERRRY: (FOB397RR IRaas3Xe 8%a0r 01871

host cells) and may have an amino terminal methionine.

Purification of a CRP1 or B7RP1 polypeptide
from solution can be accomplished using a variety of
techniques. If the polypeptide has been synthesized

15 such that it contains a tag such as Hexahistidine (CRP1
or B7RPl/hexaHis) or other small peptide such as FLAG
{Eastman Kodak Co., New Haven, CT} or myc (Invitrogén,
Carlsbad, CA) at either its carboxyl or amino terminus,
it may essentially be purified in a one-step process by

20 passing the tagged polypeptide through an affinity
column where the column matrix has a high affinity for
the tag or for the polyvpeptide directly (i.e., a
monpélonal antibody specifically recognizing a CRP1l ox
B7RP1 polypeptide). For example, polyhistidine binds

25 with great affinity and specificity to nickel, thus an
affinity column of nickel (such as the Qiagen® nickel
columns} can be used for purification of CRP1 or
B7RP1l/polyHis. (See for example, Ausubel et al., eds.,
Current Protocols in Molecular Biology, Section

30 10.11.8, John Wiley & Sons, New York (1993}).

Where a CRP1 or B7RP1 polypeptide is prepared
without a tag attached, and no antibodies are
available, other well known procedures for purification
can be used. Such procedures include, without

35 1limitation, ion exchange chromatography, molecular
sieve chromatography, HPLC, ngtive gel electrophoresis



.- 39 and generating disulfide |inkages can be used to restore biol ogical
activity. Such nethods include contacting the solubilized polypeptide with
a solution having a pH usually above 7 and in the 5 presence of a
particul ar concentration of an appropriate chaotrope. |n3iRstmeasemat he
refol di ng/ oxi dation solution will also contain a reducing agent or the
reduci ng agembosrg t he corresponding oxidized formin 3‘§ﬁ§f&J&ﬁ ratio to
10 generate a particular redox potential allow ng for i'su de shuffling
to occur in the formation of the protein's cysteine bridge(s). Some of the
comonly used redox couples include cysteine/cystan ne, glutathione (GSH)

. /dithiobis GSH, cupric chloride, 15 ditha.othreitol (DIT)/dithiane DIT, 2-

nmer capt oet hang Q1QQ¥EEEQE%QE :g%wg%én%gh%?ﬂ{he reéﬁﬁ%ﬁﬁ'§ gosolvent i-s

“necessary to |ncrease t and t he nore conmon
reagent s  used SR ShFCptR P AEFERREHie/c8pshine/(s }@HRy| ene gl ycol of
various nol e(I'[dGm’eIV\Ebghh‘SJ,flcﬂnd dngsomd ccaseBP1twd rﬂ7|RB?cep6Eypept i des,

f t heni cal
Lﬁ?ﬂﬁ?.i ety cREhhIGldd SRl BET EaIL RN To0RcRl APAEELLY | Chem ca

t echni que® kﬁmﬁ+qﬂ1the art such as those set forth by Nbrrlfleld et al.,
(J. Am Chem Soc., $Uf2id9%g BaGrjipatedigaenactReEl .or @PRBE Nati Acad.

Soi . USA X, 3 5132k19850411 98¢ eoh V‘Bfﬁma%‘l‘iy@ﬂf@a& Sobidgigase Pept | de

Synt hesi s, PiI"ér ce or.d ~Such pol ypepti des
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cells can be lysed to release the contents of the
periplasm/cytoplasm by French press, homogenization,
and/or sonication followed by centrifugation.

15 If a CRP1l or B7RP1 polypeptide has formed
inclusion bodies in the cytosol, the inclusion
.bodies can often bind to the inmner and/or outer
cellular membranes and thus will be found primarily
in the pellet material after centrifugation. The

20 pellet material can then be treated at pH extremes
or with chaotropic agent such as a detergent,
guanidine, guanidine derivatives, urea, or urea
derivatives in the presence of a reducing agent such
as dithiothreitol at alkaline pH or tris

25 carboxyethyl phosphine at acid pH to release, break
apart, and solubilize the inclusion bodies. The
polypeptide in its now soluble form can then be
analyzed using gel electrophoresis,
immunoprecipitation or the like. If it is d651red

30 to isolate a CRPl1 or B7RPl polypeptide, isolation
may be accomplished using standard methods such as
those set forth below and in Marston et al. (Meth.
Enz., 182:264-275 (1990)}). 1In some cases, a CRPl or
B7RP1 polypeptide may not be bioclogically active

35 wupon isolation. Various metho@s for “refolding” or
converting the polypeptide to its tertiary structure



3 Novenber 2003 _PCC/ US00101871 biol ogical activity conparable to CRP1 or
B7RP1 pol ypepti des produced reconbinantly or purified from natural
sources, and thus may be ‘used interchangeably wth reconbi nant or natural
CRP1 or 5 . B7RP1 polypeptide. Polypentides The term CBRlgvBmbB/RB

pol ypeptide" refers to a pol ypeptide having the am no acid sequence of 10
Figure 1A (SEQ ID NO 2), -Figure 2A (SEQ ID NO. 7) or Figure 3A (SEQ ID

NO 12), or F JEA (SEQID NGO 17). OR FIGURE. 13A (SEQID NO 22) and
all related polypepti des described herein. Rel ated pol ypepCraiem/o1aic| udes
allelic variants, splice variants, fragnments, derivatives, substitution,
del etion, and insertion 15 variants, fusion polypeptides, and orthol ogs.
Such. rel at ed pol ypeptides may be mat ar 89 pol ypeptides, i. e., polypeptide
| acking a signal peptide. A CRP1 or B7RP1 pol ypeptide may or may not have
‘anmi no t ermi nal 2RBt BFRRRHeln SpEndfide drinkagesucarerbd msefli th they are 20

pre![ofa(rjed. TheI kesn‘o.é:REﬁonrgﬁERP&cﬁNWpt Fﬁehfrﬁém I tl?ﬁ[@g@rs to S

eptide or po e fu .eng am no aci
Eeguence of IOa é%g?gé %5%!‘91 S%lhﬁ?'fle%%ha% ggeg%%c&q &ﬁ%ﬁ‘ n Figure 1A (SEQ ID
NO2).. Fi guréOéAt{@E(yaﬁDWoawHovsw@m ebgye (GROA BnNche?2) ,, Pr Fl GURE
12A (SECS $D MPesdnge oIR & ipadBEci By (@E@e&tb&l&g)of guch afragment may
result fromt rﬁﬂﬁ%b%@é ctl-ﬁ% ggggo Ir% %{Og\:nggs 31 ncation at the carboxy

term nus, and/or etion i nt & I de sequence. Such
CRP1 or B7RP1 p&F9} Qd%’s’-qarté@ﬁfeﬁ%uw élbr @%%néwn&@mmh or without an
~-am no term nal redtdimniapent pr ahbdi tedutingRRGent ai’i?IEhe

- pol ypept i des. rageﬁ@éﬁofmgb%na%&aaaﬁdtﬁlfnngacw%Q&[ RS iyaggants, other

splice vq% ants ts_res occurring in vivo

prot ease a |V9F’§er¢3feefaerp%é ERPAT ELARX BPREYR P&é—ﬁ!’ﬁiag femgnent s i ncl ude

sol ubl e forns GisullFAde c;rbtﬁfﬂz@mgvm@ ofrduac knathe nfdrmatabnt s angmenbr ane
protein’s cysteine bridge(s). Some of the commonly

used redox couples include cysteine/cystamine,
glutathione (GSH)/dithiobis GSH, cupric chloride,

15 dithiothreitol (DTT)/dithiane DTT, 2-
mercaptoethanol (bME) /dithio-b(ME). In many
instances a cosolvent is necessary to increase the
efficiency of the refolding and the more common
reagents used for this purpose include glycerol,

20 polyethylene glycol of various molecular weights,
and arginine.

CRP1 or B7RP1 polypeptides, fragments,
and/or derivatives thereof may also be prepared by
chemical synthesis methods (such as solid phase

25 peptide synthesis) using techniques known in the art
such as those set forth by Merrifield et al., (J.:
Am. Chem. Soc., 85:2149 (1963)), Houghten et al.
{Proc Natl Acad. Sci. USA, 82:5132 (1985)), and
Stewart and Young (Solid Phase Peptide Synthésis,

30 Prierce Chemical Co., Rockford, IL (1984)). Such
polypeptides may be synthesized with or without a
methionine on the amino terminus. Chemically
synthesized CRP1 or B7RPLl polypeptides or fragments
may be oxidized using methods set forth in these

35 references to form disulfide bridges. CRPl1 or B7RP1
polypeptides or fragments are expected to have



3 Novenber 2003 WD 00146240 PCT/US00/01871 - 41 domain and conprise part
or all of the extracellular domain of either CRP1 or- B/TRP1. The.term " CRP1
or B7RP1 pol ypeptide variants" refers. to CRP1 or B7RP1 pol ypepti des whose
am no aci'd 5 sequences contain one or nore am no aci d seg@eRE@ber 2003

substituti enseodepeti ons, and/ or additions as conpared ‘ﬂ',f@a@l 1 or
B7RP1 pol ypepti des am no acid sequences- set forth in Fig %\ SEQ 1D

* NO:2), Figure 2A (SEQID NO 7) or Figure 3A (SEQ ID NO:12), or Fissure 12A
($EQ 1D NGO 171 or Fiaure 13A (SEQ ID PJ:S ~22). Such CRP1 or B7RP1 10
pol ypepti des variants can be prepar ed' omthe correspondi ng CRP1 and

B7RP1 pol ype%t.i es .nu Cf‘%{ %u]][ e varj ag whi_ch have a DNA
Sequence t ha 8??‘8@ a%%%’r‘& glcﬁm??ﬁ hEFDRREL RAuUAHESE for CRPL or ~ B7RP1
pol ypept i des polypaptides pradiced rheortﬂemnnt@RPQrcpuﬁJﬁléﬁl'froqool ypepti de

derivatives" ga@h96as g@u@&l @’ndBEBEé md@ P eRkides, variants, or fragnents
t hereof, that, have, bee al lﬁ‘é nogdi fied, as for.- ecélarIpl e, by addition
pub 4 Rked

of one or mor@SREFBANEG r@qq RS
car bohydr &t eﬁTRfagaﬂéypmtfsiﬂmat es, axed/ox other such nol ecul es, where the
mol ecul e or nol ecul es are not naturall y attached to wild-type CRPL or

B7RP1.  pol yp i des, .Derivatives further includes deletion of one or nore
" chem cal groMy attached to the 25 CRP1 or B7RP1 pol ypeptide. As
used herein, the ternsThesuyi"c ERP. OraﬁzlﬂRieP@H’ﬂemlc’ETngfBGSypept i des",
" bi ol ogi cal | o &Cbb!9pé‘p_€’ﬂd@&1a31ﬁ81tﬁ@|éﬁﬂﬁﬁ la@&dfé égidites'of "biol ogically

active BZRP 239 i«‘féﬁ@@tﬁ ?g é? ﬁ?ﬁ’l y active
eI R R K
or B7RP1. OwdSEQtID\NmyZZ)sandJ|alld‘elwed)bowaﬁitle*s0 CRPl Anot her activity is
t he described here:.n Related polypeptides includes
- allelic varlants, splice variante, fragments,
derivatives, substitution, deletion, and insertion
15 wvariants, fusion polypeptides, and orthologs. Such,
related polypeptides may be mature polypeptides, ._i,q_. ‘
_ polypeptide lacking a signal peptide. A CRP1l or B7RP1
polypeptide may or may not have amino terminal
methionine, depending on the. manner in which they are
20 -prepared. 4
The term "CRP1 or B7RP1 polypeptidé fragment”: -
refers to a peptide or polypeptide that is less than
the full length amino acid sequéerice of a CRP1 or B7RP1
polypeptide as set forth in Figure 1A (SEQ ID NO:2),
Figure 2A (SEQ ID NO:7) or Figure 3A (SEQ ID NO:12), or FIGURE 12A (SEQ

ID NO: 17), OR FIGURE 13A (SEQID NO: 22).
Such a- fragment may result from truncation at the amino.

terminus, truncation at the carboxy terminus, and/or a
deletion internal to the polypeptide sequence. Such
CRP1 or B7RP1 polypeptides fraéments may be prepared

30 with or withou& an amino terminal methionine. 1In
addition, CRP1 or B7RP1 polypeptides fragments may be
naturally-occurring splice variants, other splice .
variants, and fragments resulting from naturally
occurring in vivo protease activity. Preferred CRPL

35 o©r B7RP1 pblyﬁeptide Eragments include soluble forms of

' CRP1 or B7RP1l which lack a functional transmembrane



35 abil.ity of CRk or B7RP7. to stinulate T-cell proliferation and/or

activation.
"orthol og" r
identified f

polypeptlde
sequence"

3 Novenber 2003 WO 00/ 46240 PCT/ US00/ 01871 42 The term
efers to a polypeptide that corresponds to a polypeptide
roma species. For exanple, nouse and human BfRRémber 2003
are con5|dered orthologs. 5 The term"nmature anino acid
to a pol ypepti de | acking a | eader sequelfﬂﬁ@l’soﬂmeﬂterm

"i sol ated polypept|de refers to a . polypeptide that is free fromat | east -

one contam

nati ng pol ypeptide that is-found in its natural 10 environnent,

and preferably substantially free from4hy other contaninating manmalian

pol ypepti des.

bet ween t he
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The term™identity, as known in the art., is a relationship
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15

molecule variants, which have a DNA sequence that
varies accordingly from the DNA sequences for CRPL or
B7RFP1 polypeptides, : |

As used herein, the term "CRPL or B7RPY
polypeptide derivatives" refers to CRP1 or B7RP1

- polypeptides, variants, or fragments thereof, that have ..

20

25

30

35

been chemically modified, as for -example, by addition

of one or more water soluble polymers, N-linked or
O-linked carbohydrates, sugars, phosphates, and/or .
other such molecules, where the molecule or molecules -
are not naturally attached to wild-type CRP1 or B7RP1
polypeptidés. Derivatives further includes deletion of
one or more chemical groups naturally attached to the-
CRP1l or B7RPl polypeptide. .

As used herein, the terms "biologically.
active CRPL or B7RP1 polypeptides”, *biologically -
active CRP1 or B7RP1l polypeptide fragments”,
*biologically active CRP1 or B7RPl polypeptide
variants”, and ‘*biologically active CRP1 or B7RP1
polypeptide derivatives" refer to CRPl or B7RP1
polypeptides having at least one of the activities
characteristic of CRPL or B7RPl. One activity is
binding of B7RPLl to CRPl. Another activity is the
ability of CRP1 or B7RP1l to stimulate T-cell

" proliferation and/or activation.



If in the same exanple, there are 5 nore positions 35 where there are
conservative substitutions, then the percent identity remains 50% but the
per cent- 3 Novenber 2003 WO 00/ 46240 PCr Ms00l1 01871 - 43 simlarity would
be 75% (15/20). Therefore, in cases where there are consgNeadhbse 2003
substitutions, the degree of simlarity between two pol ypeptide sequences
wi Il be higbewadhan the percent identity between those pupugesRsUences.
"Conservative" amno acid substitutions are described hereln bel ow in
reference to Table |I. Based on Table I, conservative anmino acid
substitutions are alternate am no aC|q§ selected fromthe sane grouping,
e.g., basic, acidic, uncharged polar, and non-polar. 10 For exanple,

conservative ani no achgh told LﬂgfoJJ) fggg €6Q¥é%ﬁghgg?f ysi ne and

histidine. Identity an arity can be rea % by known

net hods, i nclﬁhﬁtn§°55?SPRﬂd§|§ﬁ PeBOLYRPR1IOSe LE3EHH 4R FFRMGBput at i onal
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1988;. Bioco N, kects, Smith, D.W, ed.
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1, Giffis, AM, andTkei§exm mﬂt@fe R0 agiHaPeENesS TREGF20 Jer sey,
1994; Segquencs M@loyspepthaMihQraBleﬂda;y,sequencé-bl nje, G, Academ c
Press, 1987; and Sequehfg ?é?ﬁﬂ@@gbgaggargglyé§btgagevreg@rsa@g E9vereux J.,.

eds., M St ockt on Pr ess H, and Lipman, D

SIAM J. Appl i RY- YRS elﬂﬁ‘)‘??s( fé'QS) Tom "ﬁ' Fe@P%et hods to deternm ne
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a relationship between the sequences of two or more

nucleic acid molecules or two or more polypeptides, as

15 determined by comparing the seduences. In the art,
“identity* also means the degree of sequence '
relatedness between polypeptide or nucleic acid
molecule sequences, as the case may be, as determined
by the match between strings of nucleotide or amino

20 acid sequences. *Identity” measures the percent of
identical matches between two or more sequences with
gap alignments addressed by .particular computer
programs (i.e., “algorithms”).

The term “similarity” refers to a related

25 concept, but in contrast to “identity”, a measure of
similarity includes both identical matches and
conservative substitution matches. Since conservative
substitutions apply to polypeptides and not nucleic
acid molecules, similarity only deals with polypeptide

30 sequence comparisons. If two polypeptide sequences
'have, for example, 10/20 identical amino acids, and_the
remainder are all non-conservative substitutions, then
the percent identity and similarity would both be 50%.
If in the same example, there are 5 more positions

35 where there are conservative substitutions, then the
percent identity remains 50%, but the per cent




(Devereux, J., et al., Nucleic Acids Research j.2(1):387 (1984); Genetics
Computer Goup, University of 35 Wsconsin, I\/adl son, W), BLASTP, BLASTN,
and FASTA (Atschul, S.F.- et al., J. Mdlec. Biol. 2.11:403-410 3 Novenber
2003 WD 00/ 46240 PGTI US00101871 -- 44 (1990). The BLAST X Ny/e8bHEMICS
publicly available from the National Center for Biotechnology Information
(NCBI') and ot her sources (BLAST Manual, Altschul, S., et al. NCB NLM NI H
Bet hesda, M¥WOSUHHW, Altschul, S., et 5 al., J. Mt. Biol pcysoos8a- 410
(1990). The well known Smith Vaterman al gorithm may al so be used to
determne identity. By way of exanple, using the conputer algorithm GAP
(Genetics Conmputer Goup, University-o#310 Wsconsin, Mdison, W),

t wo, pol ypeptides for which the ,percent sequence identity is to be

det ermi ned aseémidbibtyedvduld bpt 75| (I8RO ngTiodrdfoser, iesqexisi ve ani no
acids (the "mhbebetnoRaiive AsndelfiiiAedubiel (s HQOERL Wlg-ef 03P OPENI NG

penal ty (V\/m c 'S c cu a aver the "average
di agonal " oLt ﬁémh VERE HY%@?&XPGBFl@?Iesg g?s‘ﬁﬁ“ﬂ'lnﬁ’terl X being
used; the "dibaghaal thars uﬂeepswoentardenmhyrbeamrgnmdseotmch perfect am no

~acid match by Tqﬁ@nc@@” ' %Hré'ér@QEP@é" S nBBLEL &) s it 1RuEBPNEERNSI On 20

penalty (which is.us O.tines t en| enalt as well as
a conpari son dﬁEFF?']Regaﬁfye&? é RP¥ 25y eﬁ%@ﬂ%@l\ﬁ sedB'?%zd(:onj unction
with the al gor Pehie 3 sicam@awdtmwmms’oncmdtsmbst(:s:@@lmqhwef et al., in:
Atlas of Prol@itBrpees et ARGi a5 Y6ldda %éomothe %an@@ﬁoﬁp:(ﬂgg78) for the
..PAMR50 conparj son gﬂtl’l e Heni.kof f £l Fg . Acad. Sci USA,
. $1:10915- 109F09 (19 fl?oract BLE'E‘ENI@? B%Qﬂ B nf%ltPl x? Is al so used by

the al godPt hilor3exampler efanseayaphyvarniaos afdd pashidpyeians s&fuence
conpari son i REgddent hgodxd Ixanvilpginé M HikkiaNeedl eman and Winsch, J. Kol .

Biol. 4.:443- Tdentity and similarity can be readily
calculated by known methods, including but not limited
to. those described in Computational Molecular Biology.

15 Lesk, A.M., ed., Oxford University Press, New York,
1988; Biocomputing: Informatics and Genome Projects,
Smith, D.W., ed., Academic Press, New York, 1993;
Computer Analysis of Sequence Data, Part 1, Griffin,
A.M., and Griffin, H.G., eds., Humana Press, New

20  Jersey, 1994; Sequence Analysis in Molecular Biology.
von Heinje, G., Academic Press, 1987; and Sequence
Analysis Primer, Gribskov, M. and Devereux, J., eds.;
M. Stockton Press, New York, 1991; and Carillo, H., and
Lipman, D., SIAM J. Applied Math., 48:1073 (1988).

25 Preferred methods to determine identity
and/or similarity are designed to give the largest
match between the sequences tested. Methods to
determine identity and similarity are codified in
publicly available computer programs. Preferred

30 computer program methods to determine identity and
similarity between two sequences include, but are not
limited to, the GCG program package, including GAP
{(Devereux, J., et al., Nucleic Acids Research 12(1):387
{1984); Genetics Computer Group, University of

35 Wisconsin, Madison, WI), BLASTP, BLASTN, and FASTA
(Atschul, S.F. et al., J. Molec. Biol. 215:403-410



453 (1970) 3 Novenber 2003 WD 00/ 46240 PCT/ USOQ 01871
matri x: BLOSUM 62 from Heni kof f and Heni koff, Proc.

‘45 Conpari son

Nat | .

Acad.

Sci .

USA

$1:10915--10919 (1992) Gap Penalty: 12. 5 Gap Length Penalty: 4 Threshold
of Simlarity: 0O The GAP programis useful with the aboves \pRRERBBE &5k The
aforenentioned paraneters are the default paraneters for pol ypeptide
conparisons (along 10 with, no penalty for end gaps) using the GAP
al gorithm woab@émed paranmeters for nucleic acid nol eculppriReiiRese
conparison include the follow ng: 15 Al gorithm Needl enan and Winsch, J.
Mol Bial. A a.4413- 4.53 (1970) Conparison matrix: matches = +10, m smatch
=0 Gap Penalty: 50, Gap Length Penaltays -3 20 25 The GAP programis. al so
useful with the above paraneters. The aforenenti oned paraneters are the

defaul t paranpiqyd fo‘&'h@uﬁi.ﬁs'ﬁ :@Qr@ggahefylﬁm%ﬁrpaa@ﬂ%le%&ﬁ exenpl ary

I h I
i T cos, 1 hi g Prmver 137 BEPReigl ey’ faBtry Lo,

10 Wisconsin, Madison, WI), two polypeptides for which the

conpari son

i9hose of skill in
the art, incl(NiBly tamdsetber sammdesi dBBAST HéuRradgr Abtddhmial S.W sconsin

F’afrage ng Sé@trhhﬁ N@ﬁ?ﬁ”ﬁﬁhaé&%@damﬁnpﬁég@uh@ﬁs&ﬂﬂ ces teghe nade
Wi epend on the_specific I sQn uch
_protein to prétei - g‘te?ﬁ fo%ﬁg 35'8 &(ﬂ@dna?ﬁ _
conpari son |ssmmﬁhmﬂatepaansaEEbIﬁthgeqﬂvncbﬁp(be1UNBﬁch00%§n£naAPeor Best Fi t
are general | yadsfgFred) or between one sequence and a

By way of example, using the computer
algorithm GAP (Genetics Computer Group, University of

ngpmt

percent sequence identity is to be determined are
aligned for optimal matching of their respective amino
acids (the *matched span”, as determined by the
algorithm). A gap opening penalty (which is calculated

15 as 3 X the average diagonal; the “average diagonal” .is
the average of the diagonal of the comparison matri;
being used; the *diagonal” is the score or number
assigned to each perfect amino acid match by the
particular comparison matrix) and a gap extension

20 penalty (which is usually 1/10 times the gap opening
penalty), as well as a comparison matrix such as PAM
250 or BLOSUM 62 are used in conjunction with the
algorithm. A standard comparison matrix (see Dayhoff
et al., in: Atlas of Protein Sequence and Structure,

25 wvol. 5, supp.3 (1978) for the PAM250 comparison matrix;

see Henikoff et al., Proc. Natl. Acad. Sci USA,
89:10915-10919 (1992) for the BLOSUM 62 comparison

matrix) is also used by the algorithm.

t 0 DNA,
he

30 . Preferred parameters for polypeptide sequence

comparison include the following:

Algorithm: Needleman and Wunsch, J. Mol. Biol. 48:443-

453 (1970)



3 Novenber 2003 WD 00/ 46240 PCTIUSOQ 01871 46 | arge dat abase of sequences
(in which case FASTA or BLASTA are preferred). Polypeptides that are at

| east about 70 percent identical will typically have one or nore amno 5
aci d substitutions, deletions, and/or additions as conparg@yiemdeMddod type
CRP1 or B7RP1 pol ypeptide. In preferred enbodi nent, polypeptides wll have
about 75% 80% 85% 90% or 95% identity to CRP1 or B7RP1 pol ypepti des.

Usual Iy, theygsgegdept utions of the native 10 residue “"'péﬁpﬁbﬁﬂﬁ{ al ani ne,
or a conservative amno acid so as to have little or no érfect on the

overall net charge, polarity, or hydrophobicity of the polypeptide.
Conservative substitutions are set fortfa in Table | below 15 Table |
Conservative Am no Acid Substitutions éasic: arginine |lysine histidine

Repar agi ne . ST LoR, Bot PUPSO & NSareirard aal i e
trypt ophan destidofd, grgei f@tlal dapde Sadal UHE B2 FoéP2PH03 WO 00/ 46240
(1992) .
Gap Penalty: 12.
5 Gap Length Penalty: 4
Threshold of Similarity: O
The GAP program is useful with the above
parémeters. The aforementioned parameters are the
default parameters for polypeptide comparisons (along
10 with no penalty for end gaps) using the GAP algorithm.

Preferred parameters for nucleic acid
molecule sequence comparison include the following:

15 Algorithm: Needleman and Wunsch, J. Mol Biol. 48:443-
. 453 (1970)
Comparison matrix: matches = +10, mismatch = 0
Gap Penalty: 50,
Gap Length Penalty: 3

20
_The GAP program is also useful with the above
paraheters. The aforementioned parameters are the
default parameters for nucleic acid molecule
comparisons. '
25

Other exemplary algorithms, gap opening
penalties, gap extension penalties, comparison
matrices, thresholds of similarity, etc. may be used by
those of skill in the art, including those set forth in

30 the Program Manual, Wisconsin Package, Version 9,
-September, 1997. The particular choices to be made .
will depend on the specific comparison to be made, such
as DNA to DNA, protein to protein, protein to DNA; and
‘additionally, whether the comparison is between pairs

35 of sequences (in which case GAP or BestFit are

' generally preferred) or between one sequence and a
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PCCVUS00/ 01871 - 47 proline methionine |eucine norleucine isoleucine
CRP1 or B7RP1l pol ypeptide derivatives are provided by the invention. In
one enbodi nent, 5 chem cally nodified CRP1 or B7RP1 pol ypepti de
conpositions in which CRP1 or B7RP1 pol ypeptides are |inkagbRbar Psgaymer
are included within the scope of the present invention. The pol yner
selected is typically water soluble so that the protein to which .10 it is

attached dogg of)gksgPr €Ci pitate in an aqueous environment S a
physi ol ogi cal environment. The pol ynmer selected is usuaf?@ﬂﬁﬁﬂﬁq‘ed to

-have a single reactive group, such as an active ester for acylation or an
al dehyde for al kylation, so that the 12 degree of polynerization nay be
controlled as provided for in the pre &nt nethods. The pol ymer nay be of
any nol ecul a y be branc or .unbranched. Included within

wei g and
t he scope of E'Pﬁge $?1¢/%.?ﬁsieor‘? |§e§u?ﬁc§&5uqén YRy \ASes FABFRI ¥ abl y, for 20
t her apeutic B%8STA aree prefegredbct preparation, the polymer will be

Py be sl ot ed 1 rom Fiorpciiss (OUaY o3| ub foddt WBBLE TOM 1 M et hyl ene.
gl ycol (PEG) P35%%hbn ‘51%?"?1‘33?3‘ Sbige‘fﬁﬂcgﬂgygﬁ?%%lm%@ftgg %’E’r %I ose, or

ot her carbohp@ndtQUhﬁﬁmnnqmmuﬁnedslemxﬂQﬁv(and!mw1ad4i¢nposld@ne) pol yet hyl ene
gl ycol, prOp)ébﬁBSrQJiY@&'a vH.Q@ID BObY IS o0& BPRYDI 018¢1 defret hyl ene

ol yvi nyl a1 EEASFErSS R eRL o SO RRR A aBs 6 Popaig AP Y. i
80%, 85%, 90% or 95% identity to CRP1 or B7RFP1
polypeptides. Usually, the substitutions of the native

10 residue will be either alanine, or a conservative amino
acid so as to have little or no effect on the overall
net charge, polarity, or hydrophobicity of the
polypeptide. Conservative substitutions are set forth
in Table I below.

15

Table I
Conservative Amino Acid Substitutions

Basic: arginine
lysine
histidine

Acidic: glutamic acid

aspartic acid
Uncharged Polar: glutamine
asparagine
serine
threonine
tyrosine
Non-Polar: phenylalanine
tryptophan
cysteine
glycine
alanine
valine



For the acylation reactions, the polyner(s) selected should have a single
reactive ester group. For reductive al kylation, the polyner(s) sel ected
.shoul d have a single reactive al dehyde group. A 5 preferred reactive :
al dehyde is pol yethyl ene glycol propional dehyde, which i3 NRERBeSIGR €, or
nono C -C10 al koxy or aryloxy derivatives thereof (see U'S. Patent No. ‘
5,252,714). Pegylation of CRP1 or B7RP1 pol ypeptides may 10 be carried out
by any of thedaxs ati on reactions known in the art, as described for
exanple in the-following references: Focus on G owth FaFHFE081sTY. 10
(1992); EP 0O 154 316; and EP O 401 384. Preferably, the pegylation is
carried out via an acylation reaction or. 15 an alkylation reaction with a
reactive pol yethylene' glycol nolecdlé7(6r an anal ogous reactive

wat er - sol ubl e polynmer) a$ described below.. A particularly preferred

wat er - sol ubl e polynmer for use herein i@Fﬂ%&Pﬁethylene gl ycol, 20

abbrevi ated PEG As used herein, polyetimtigoaigéycol is neant to enconpass
any of the forms of PEG that have beemdiggd.to derivatize other proteins,
such as nmono (Cl-C10) al koxy- or aryl oxy-polyethylene glycol. In general,
chemical derivatization may be 25 perfdt UGhB®r any -suitabl e conditions
used to react a biologically active sulstlancén®i th an activated pol yner
nol ecul e. Met hods for preparing pegylated CRP1 and B7RP1 pol ypeptides wll
generally conprise the steps of (a) reacting the pol ypeptide with

pol yet hyl ene. gl ycol 30 ésuch as a reactive ester or al dehyde derivative of
.-PEG under conditions ¥ BGRP1 pelprmiidgofigpiomtiides Beeonmes att ached

1o one or noproREGedrbupthe datrefiblon Obt@i BneJekbeainRaet i on product(s). In
general , the : | r td. it or. the aqgyl ation reactions 35
will be dgt ercrlﬁ%ﬁ‘%'ég%‘éeﬁ ,onfll%%o%gggaé%cr#e}t%grlspg%@?%@‘&edesi red result. For
exanpl e, t he SCHPGEL L1 ARS it MErish VETHIRP2 0D B34 446 2a0e PCTI USCDI D1871

linked to a polymer are included within the scope of
the present invention. The polymer selected is
typically water soluble so that the protein to which
-10 it is attached does not precipitate in an ‘aqueous
environment, such as a physiological environment;
The polymer selected is usually modified to have a
single reactive group, such as an active ester for
acylation or an aldehyde for alkylation, so that the

15 degree of polymerization may be controlled as
provided for in the present methods. The polymer
may be of aﬁy molecular weight, and may be branched
or unbranched. Included within the scope of the
invention is a mixture of polymers. Preferably, for

20 therapeutic use of the end-product preparation, the
polymer»will be pharmaceutically acceptable.

The water soluble polymer or mixture
thereof may be selected from the group comsisting
of, for example, polyethylene glycol (PEG),

25 monomethoxy-polyethylene glycol, dextran, cellulose,
or other carbohydrate based polymers, poly-(N-vinyl
pyrrolidone) polyethylene glycol, propylene glycol
homopolymers, a polypropylene oxide/ethylene oxide

. co-polymer, polyoxyethylated polyols (e.g.,

30 glyceroi} anéd polyvinyl alcohol.



49 PEG protein, the greater the percentage of. poly- pegyl ated product
CGenerally, conditions which may be alleviated or nodul ated by

adm ni stration of CRP1 or B7RP1 polyner 5 conjugates include those

descri bed herein for non conjugated CRP1 or B7RPl pol ypepgipMigembEoysger ,
the conjugated disclosed herein may have additional activities, enhanced
or reduced biological activity, or other characteristics, such as

I ncreased owoGggdepsed 10 half-life, as conpared to the -derivatized
nol ecul es. CRP1 or B7RP1 pol ypepti des, fragnments - varian?gﬂmgﬁﬂuﬁ?

derivatives, may be enployed al one, together, or in conbination with other
phar maceuti cal 15 conpositions. CRP1 or, B7RP1 pol ypepti des, fragnents,. '
variants, and derivatives may be used i A Conbination with cyt oki nes,

growm h factors, antiblgthj¥ﬁaﬂt£ j nfl ammat ori es, and/or chenntherapeutlc
agents as is appropriate aE3R FEACHMOBRI NS POAYBET (3h The
i nventi on pr egléesefioshasld deveea bsintiley reagbhve efte@RBoup. B7TRP1. A

sel ective bi n¢irngeadefive 'AiG1atIoN A THY il RePoy) NbisReelficity for CRPL
or B7RP1 and cIu e a protein %%kﬁqiﬁ auclelc aC|d 25

car bohydr at & 559 P%Pd BYE i i, IE%?ﬁEﬂ py . PA selective

bi ndi ng a§entrefesredt seagtiiver ahflehyBRAE @plysﬂmﬁmﬂﬁnﬁlwn01urn regul at es

t he bi ndi ng @a‘rogBBﬁameh &Phith paavaai&o@tasmé, &%@n@cnhv@mi ndi ng agent

|1 | k h d
partiay 8? %Vﬁ%% Sl Rpk TG O Y Wheeot e 9.0 BARGR: 210 op

or B7RP-1, + costimulatory activity. in another enbodi nment
t he selectlve bi ndi ngré@fldtion 8B @mmibﬁﬂfﬁnﬁmepéuyﬁdyuiuesnmaybe

o 6L Y8 MeEROBHLAY Rt R A o o, o
ant i body readf FEewRER- ?W&Pe ofRF \RFaTpiLsdrothe: f°11°w’-n9 o

references: Focus on Growth Factors 3: 4-10 (1992); ‘
0 154 316; and EP 0 401 384. Preferably, the
pegylation is carried out via an acylation reaction or

15 an alkylation reaction with a reactive polyethylene -
glycol molecule (or an analogous reactive water-soluble
polymer) as described below.

' A particularly preferred water-soluble

polymer for use herein is polyethylene glycol,

20 abbreviated PEG. As used herein, polyethylene glycol
is meant to encompass any of the forms of PEG that have
been used to derivatize other ﬁroteins, such as mono-
{C1-C10) alkoxy- or aryloxy-polyethylene glycol.

In general, chemical derivatization may be

25 performed under any suitablée conditions used to react a
biologically active substance with an activated polymer
molecule. Methods for preparing pegylated CRP1 and
B7RP1 polypeptides will generally comprise the steps of
{a)} reacting the polypeptide with polyethylene glycol

30 (such as a reactive ester or aldehyde derivative of
PEG) under conditions whereby CRP1 or B7RPl polypeptide
becomes attached to one or more PEG groups, and (b)
obtaining the reaction product(s). In general, the
optimal reaction conditions for the acylation reactions

35 will be determined based on known parameters and the
desired result. For example, the larger the ratio of



PCTIL USCO 01871 - 50 B7RP1 binds to an eptiope on B7RP1 such that binding
to CRPl is partially or conpletely blocked and at |east one, biol ogical
activity of B7RP1l, such as imrune costinmulatory activity, is partially or
conpletely 5 inhibited. The termpartially inhibited nmeang jRainbat 20deast a
detectabl e I evel of inhibition has occurred. The termconpletely inhibited
means that no further increase in inhibition has occurred. CRP]. or B7RP1
pol ypepti de fragnents, 10 variants, and/or derivatives nmay be used to
prepar e antw’8ﬂﬂ€§’u3|ng met hods known in the art. - ThuspCTASWAtsedi es t hat
react wwth the CRP1 or B7RP1 polypeptides, as well as reactive fragnents
of such antibodies, are-also contenplated as within the scope 15 o the
present invention. The antibodi es may-b&® -pol ycl onal, nonocl onal,
reconbi nant, chineric, .single- chain and/or bispecific. Typically, the
anti body or PEGgremetaiver &bk grédte! tther pbecaitdpemaf polgin, or wll be
"humani zed" e8ylaBs®RARRAcEO as to prevent or 20 mnimze an inmune
reaction to the antibody whe adm ni,st.ered tp .a pat The .ant i body
fragment may be any fragne ﬁEthafoqégﬁaggﬁtV%%FQM4%¥ éRP?lﬁ ??ﬁ%D
pol ypeptides of mhdulrkatkiy pAwénistrationchf sCRPIFaly, BTRRD, polamer Al so
provi ded. by tkbajlHyesd iiQr1a68 tﬁ@s@%é%)éﬂbd&m&%ngbétﬁ&xby presenting

any CRP1 or BZRP1 e nts ereof as_an tigen to a
sel ect ed. narrﬁgflju?g#%%%abg fg?%{g c gpt"e T %Vggﬁr'a%ﬁ s) of the
mammal , with @éﬂﬂéﬂﬂt%%ﬁﬁéﬂlééﬁﬂshﬁtﬁnbﬂ@ﬁtbaV%ﬁﬁKbéhpzéa cell lines by
- known t echni quesivifidde amiaheda ertenrdd! BigesEilcailc agythiee) lod i nes and

- ant bodi es di b g&@domr_r@ 13kicor ARGl Lansnale it  CRE O | BTRPL

pol ypeptide o present 1 nve enco
i nventi ont®M tifearfs soapazedite o ﬁ9€n@$¥ﬁ¥¢§}zﬁﬁclude "chi neric"
ant i bodi es inmmmechlasportlon of the 3 Novenber 2003 WD 00/ 46240

CRP1 or B7RP1 polypeptides, fragments
variants, and derivatives, may be employed alone,
togethér, or in combination with other pharmaceutical

15 compositions. CRP1 or B7RPL polypeptides, fragments,.
variants, and derivatives may be used in combination
with cytokines, growth factors, antibiotics, anti-
inflammatories, and/or chemotherapeutic agents as is
appropriate for the indication being treated.

20
The invention provides for selective binding
agents of CRPL or B7RP1. 2 selective binding agent
refers to a molecule having specificity for CRP1 or
B7RP1 and may include a ﬁrotein, peptide, nucleic acid,
25 carbohydrate, lipid or small molecular weight compound.
A selective binding agent interacts either with CRP1 or
B7RP1 and in turn regulates the binding of CRPl to
B7RPl. In one embodiment, a selective binding agent
partially or completely blocks the binding of CRPl to
30 B7RP1l and partially or completely inhibits at least one
biological activity of CRP-1 or B7RP-1, such as immune
costimulatory activity. 1In another embodiment, the
selective binding agent is an antibody. The antibody
may be immunoreactive with either CRP1 or B7RPL and is
35 preferably immunoreactive with B7RP1. In yet another
embodiment of the invention, an antibody reactive with



PCTI USCQ' 01871 - 51 heavy and/or light chain is identical with or

honol ogous to correspondi ng sequence in anti bodies derived froma
particul ar species or belonging to a particular antibody class or

subcl ass, while the 5 remainder of the chains(s) is identhglheMbbiods
honol ogous to correspondi ng sequence in antibodies derived from another
species or belonging to'-another antibody class or subclass, as well as
fragments ofyg@i&le antibodies, so long as they exhibit the desired 10

bi ol ogi cal activity (U S. Patent No. 4,816,567; MorrisoRCTEEAIE™ ppoc

" Natl. Acad. Sci. .j, 6851-6855 (1985)). In a preferred enbodi nent, the
chinmeric anti- CRP1 or B7RP1 antibody is a "humani zed" anti body. 15 Met hods

for humani zi ng non- human anti bodi es ar 3]l known in-the art. Generally,
a humani zed antihody has. one or .nore ami.no _.acid residues  introduced into
T om o s o PR o T PR ORI SHFBn Al BBakEE O mod

fol | owi ng netGRids ilenpantialbhernmconplehety biocked and atNdeast 522- 525

(1986) ; R echyphicBbgibal adBlMIits: o£2B7RBE3s%€R 4d %BRlunever hoeyen, et al .,
Science 212.. 1534- 1;3%(( 19 substi tut

88).)... b I ng rodent
conpl enent ar | 3B FIRA _ﬁcﬁ"e‘)dité'nsvaﬁ@ilq‘ ' f’gem%gglrert?gﬁondi ng regions
of a huna® ankntiddyed?5 The ctamt @arassddly binhifpd tedveeansrtbakteatul |y human
anti - CRP1 or pdidv B7@Bteapiblwdissel Sechnnisiidibadhes s@duriedpr oduced by

I muni zation Wwth a CRP1 .or B7RP1 .antigen of sgenic animals (e.g.,

m ce) that a%e cfp’-&'br?8‘“8}eb?’_gﬁ_ula}‘ﬁg’lg‘??e“b%%’%soitt?‘ggo?gh%“r%%{: %50 antibodies in
t he absence oineurfsgeAvutnREPAHT HB8 PACYFXRfict i on. See, for exanpl e,
Jakobovits, et al,., PregaplNet | s7r0agolPoeptidedhbErdghénts993); Jakobovits,

Chone: i O3 Pl A MebuoddIOR a9 sapgiglip O progiced In
(1991); Marksntibogies ysing methoss kpown Lyithe) 65%) . - TRD0/ 46240 -
antibodies that react with the CRP1 or B7RP1
polypeptides, as well as reactive fragments of such
antibodies, are alsoc contemplated as within the scope

15 of the present invention. The antibodies may be
polyclonal, monoclonal, recombinant, chimeric, single-
chain and/or bispecific. Typically, the antibody or
fragment thereof will either be of human origin, or
will be "humanized", i.e., prepared so as to prevent or

20 minimize an immune reaction to the antibody when '
administered to a patient. The antibody fragment may
be any fragment that is reactive with CRP1 and B7RP1
polypeptides of the present invention, such as, Fab.
Fab', . etc. Also provided by this invention are the

25 hybridomas generated by presenting any CRP1l or B7RPL
polypeptide or fragments thereof as an antigen to a
selected mammal, followed by fusing cells (e.g., spleen
cells) of the mammal with certain cancer cells to
create immortalized cell lines by known techniques.

30 The methods eﬁployed to generate such cell lines and
antibodies directed against all or portions of a human
CRP1 or B7RP1 polypeptide of the present invention are
also encompassed by this invention.

Monoclonal antibodies of the invention
35 include “chimeric® antibodies in which a portion of the



- 52 PCT/US00/ 01871 Sel ective binding agents of the invention may be used
to regulate the binding of CRP1 to B7RP1 and regulate at |east one

bi ol ogi cal -activity nediated by CRP1 and B7RP1 such as i mmune
co-stinulation. An 5 exanple of such selective binding agemose@mbér 2003

anti bodies imunoreactive with either CRP1 or B7RP1. The antibodi es may
be used therapeutically, such as to inhibit binding of the CRP1 and B7RP1
pol ypept i deWP@046246s bi ndi ng partner. The anti bodi es may petbémmsgee. 10 used
for in vivo and in vitro diagnostic purposes, such as in |abeled formto

. detect the presence of CRP1 and B7RPl polypeptide in a body fluid or cel
sanpl e. Pharnmaceutical Conpositions angiAdm nistration 15 Pharnmaceuti cal
conposi tions of CRPL or B7RP1 polypeptides are within the scope of the

Pr fesetnt I nva@hltvsmfan?‘ﬂ;‘w 1%&51@%&1:9&% 'I%)énﬁ@gﬂi'\éﬁ:r@ort he{ apeut i gal ly t
effective amunt .o e nts, or derivatives
in adn1xtur2?ﬁTPﬁ %PE%‘ﬁﬁé%%%&ga??iﬂﬁife§88§ﬁ?aﬁnéﬁE&LP$ in preferred
enmbodi nent s, dsarvaacEren calpasbipetar ismesiesnpribelORRIg te ®7RPL
rég%?eptltdes pla&tlsehy@f %ﬂtﬁ'ﬂﬁy“@l&é".? Cdlmél beCasPAhidle eiié 0}‘ a CFPé or

ext pace ar Vi pol ypept i de
t her apeut |r5c 7l ﬁ%% %Pvﬁ@ﬁel cB‘éE %’nllsﬁt &788 f‘ﬁgz{jﬁ‘@%}‘of% of a conposition
conpri si ng pierpledows| ypaprrgsponrd ymsiequengar immntiyediesi vative in '
conj uncti on \detriiveaesesm rmmheahylse@imlo&abbyoﬁ@geﬁtu@bhﬁoenéfl ers,

excl pi ents, 9o sdbbient fuo The sGALTLEL, TR LN QI NG IRLELe T OF 30

I nj ection, Y. su common in

 sol utions foF‘-"&Hn?ﬁFélP?%&ersonSPo ABIRS 9'5 eYN@H-‘ﬂ%la}tb'-'tﬂef 8es§red| i ne or saline

m xed W 00 s&iolkogatalinactiaieyeXvnpl BatemppNopr4 8¥5,687;i ers. Preferably,
the product 'M%rﬁ:%HH' ale 1as %EBXOF&FAM Z%Ic%d 38cSidyg giapioeéwte

exci pients ( % sucrose st and carriers, uents, and
ex0|p|ents né& BaY .. o . WD 00/ 46240
In a preferred embodiment, the chimeric anti-

CRP1 or B7RP1 antibody is a *humanized” antibody.

15 Methods for humanizing non-human antibodies are well

known in the art. Generally, a humanized antibody hés
" one or more amino acid residues introduced into it from
a source which is non-human. Humanization can be
pefformed following methods known in the art (Jones, et

20 al., Nature h21, 522-525 (1986); Riechmann, et al.,
Nature, 332, 323-327 (1988); Verhoeyen, et al., Science
239, 1534-1536 (1988)), by substituting rodent
complementarily-determining regions (CDRs) for the
corresponding regions of a human antibody.

25 Also encompassed by the invention are fully
human anti-CRP1 or anti-B7RP1 antibodies. Such
antibodies may be produced by immunization with a CRP1
or B7RP1 antigen of transgenic animals (e.g., mice)
that are capable of producing a repertoire of human

30 antibodies in the absence of endogencus immunoglobulin
production. See, for example, Jakobovits, et al,,
Proc. Natl. Acad. Sci. 90, 2551-2555 (1993);
Jakcbhbovits, et al., Nature 362, 255-258 (1993). Human
antibodies can also be produced in phage~display

35 libraries (Hoogenboom, et al., J. Mol. Biol. 227, 381
(1991); Marks, et al., J. Mol. Biol. 222, 581 (1991).




- 53 3 Novenber 2003 PCTI USOO 0l 871 included as desired. other exenplary
conpositions conprise Tris buffer of about pH 7.0-8.5, or acetate buffer
of about pH 4.0-5.5, which nmay further include sorbitol or a suitable
substitute therefor. 5 CRP1 or B7RP1 pharmaceuti cal . conposiNdvembercz003 be
adm nistered parenterally. Alternatively, the conpositions may be
adm ni stered intravenously or subcutaneously. when systemcally

adm ni st er 80 o440 t her apeuti c conmpositions for use in theBudeyldit i on may
10 be in the formof a pyrogen-free, parenterally acceptable agueous
solution. The preparation of such pharmaceutically acceptable protein
solutions, with due regard to pH, isoggnicity, stability and the like, is.
within the skill of the art. 15 Therapeutic fornulati ons of CRP1 and B7RP1

EOl ypeptldg Comof't'%é&gf&rﬂlbizﬁiuﬁr agb%legn&ftd?@ iRUESEn 'mayentlgﬂ may
e prepared for s sel e aving the
desired degr 88 Bf® |IE fi g]g?lh&ﬁ@lmﬁh?g %&E}g% aﬁéﬁaﬁé‘)t abl e 20
carriers, excepubnts aorlegisgbihe Zeial qgreail ngcoividy madiated i cal Sci ences,
18th Ed't'onCR‘ﬁlRan@eé‘Tﬁlosucﬁdas MaeiacPebl s it tPaRpanyy (1990)) in the

formof a 0 | ze solution. Accept.abl.e _carriers,

exci pi ent 3 o% g?ﬁ%?l? é?Ehh &ﬁ8ﬂ¥%§| “@%“E5a$%ﬁﬁﬁn%§ﬁt§n§ %8 preferably

i nert at theidospgesachide cditbenl ket §RPlenpl BIRRL. afbei ncl ude buffers such

as pBOSphat é&nt@béaﬂéf me@r o€ heéd%mapéu@@beﬂy, afticho ¥k dedit s sucr:]h as

ascor bi ¢ aci ecu pQl y:p r S... such as serum
Gl W M L gt

al bum n, I'NS; ymers such . as
ponV|nyIpyr#@ﬁlbéﬁélnguﬁ%ﬁiﬂ%§r STEQK§?§%?° F9€|mﬁw fugthesP®e, asparagi ne,

argi ni ne1Qr hyedneor IRNEHALGRAr ifesitrt sdaghastitepurpodest heuch
o ROy AL et o SACLHGLI RAGOTE, aBPROThe BefBNId (U0 crEfokA | N9, 35 agents

such as EDTA; “sU S such as_nannit sor bi o sal t-formng
count eri ons wgﬁ agowmde in a bOdy fluid or cell sample

Pharmaceutical Compositions and Administration

15 . Pharmaceutical compositions of CRP1l or B7TRPl
polypeptides are within the scope of the present
invention. Such compositions may comprise a
therapeutically effective amount of the polypeptide or
fragments, variants, or derivatives in admixture with a

20 pharmaceutically acceptable carrier. In preferred
embodiments, pharmaceutical compositions comprise CRPl
or BIRP1 polypeptides as soluble forms which comprise
part or all of a CRP1l or B7RP1l extracellular domain.
Typically, a CRPl and B7RPl polypeptide therapeutic

25 compound will be administered in the form of a
composition comprising purified polypeptide, fragment,
variant, or derivative in conjunction with one or more
physiologically acceptable carriers, excipients, or
diluents. The carrier material may be water for

30 injection, preferably supplemented with other materials
common in solutions for administration to mammals.
Neutrél buffered saline or saline mixed with serum
albumin are exemplary appropriate carriers. .
Preferably, the product is formulated as a lyophilizate

35 using appropriate excipients (e.g., sucrose). Other
standard carriers, diluents, and excipients may be
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surfactants such as Tween, pluronics or polyethylene glycol (PEG. An

ef fective anmount of a' CRP1 or B7RP1 pol ypepti de conposition(s) to be

enpl oyed 5 therapeutically will depend, for exanple, uponziNeemb&ezGIBeuUtiC
obj ectives such as the indication for which the CRP1 and B7RP1_

pol ypeptide is bei.ng used, the route of admnistration, and the condition
of the pati gRfemueagcordingly, it will be necessary for the therﬁg'st to 10
titer the dosage and nodify the route of administration ired to
obtain the optimal therapeutic effect. A typical daily dosage may range
~fromabout 0.1 g/kg to up to 100' ng/ kg_or nore, depending on the factors
nment i oned above. Typically, a clinicra”r®will 15 adm nister the conposition
until-a dosage ached, . that achi eves the desired effect The

conposi tion ?7‘&39: “Eiﬁ r &% % 158% dn? HIET &7EEP &% FRGFLEHRR, or as two  or
nore doses (womplrigeyTois feaffrot of ah@ithpHh. 8e8uS, ampaceétadfe a CRP1 or

B7RP1 pol ypepjirde) 8¥eipddit™®u af02a$. 20 mﬁa;ﬁﬁ%ﬁ%ﬁ%hbﬂf Ugéngei a

i mpl antati on de I e or 8‘551 A%% urth her ﬁtu%éJ are conduct ed,

i nfornmation WY Her%’éaresdﬁi g & Mgt B ge | evels for treat ment
- of variou$ conditions ¢RPY @ @amamhaemaseu%cehcpmsotmmmkl | | ed

_worker, ConS'@%%ﬂnl@@eré&@a&@ﬁ%t&lﬁpnt Mterﬁiﬁxie)lﬁ}? Qﬁedl sorder under
tr eat nent, the a eég ener alth of ?hggf‘em be able to

ascertain pr %q\ nu%e con‘goleon to 30
_be used for |sn1b\¢1mf;enamhr~st W@ﬁ%ﬁyml%lgté jndsterpds thereadily

. acconpl i shed mélrtaplahf;felmmdmeaghs S niglee ihii tﬁisatﬂmﬁﬁaﬁhrmes Where the
ot % el OBl A o PR BLA0G Sbh st e s ey e
reconstituti (ﬂ?cePﬁébEBn%%ﬁct‘%soﬁ%lBFl%f erzﬁhér Breparation of such
pharmaceutically acceptable protein solutions, with due
regard to pH, isotonicity, stability and the like; is
‘within the skill of the art. ,
15 Therapeutic formulations of CRP1 and B7RP1
' polypeptide compositions useful for practicing the
present invention may be prepared for storage by mixing
the selected composition having the desired degree of

QH

purity with optional physiologically acceptable

20 carriers, excipients, or stabilizers (Remington's
Pharmaceutical Sciences, 18th Edition, A.R. Gennaro,
ed., Mack Publishing Company (1990)) in the form of a
lyophilized cake or an aqueous solution. Acceptable
carriers, excipients or stabilizers are nontoxic to

25 recipients and are preferably inert at the dosages and

' concentrations employed, and include buffers such as

phosphate, citrate, or other organic acids;
antioxidants such as ascorbic acid; low molecular
weight polypeptides; proteins, such as serum albumin,

30 gelatin, or immunoglobulins; hydrophilid polymers such
as polyvinylpyrrolidone; amino acids such as glycine,
glutamine, asparagine, arginine or lysine;
monosaccharides, disaccharides, and other carbohydrates
including glucose, manncse, or dextrins; chelating

35 agents such as EDTA; sugar alcohols such as mannitol or
sorbitol; salt-forming counterions such as sodium;
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W ll be stored in |yophilized formor in solution. Therapeutic

conpositions generally are placed into a container having a sterile access

port, for. 5 exanple, an intravenous sol ution bag or vial 3hgvimeerroo3t opper

pi erceabl e by a hypodermi c injection needle. The route of administration

of the conp05|t|on Is in accord with known nethods, e.g. oral, injection

or infusi on"RP¥*¥#? avenous, intraperitoneal, 10 i nt r acePEBLEI0/01871

(i ntraparenchymal ), intracerebroventricular, intranuscular, intraocular,

intraarterial, or intralesional routes, or by sustained release systens

- or-inplantation device which may optidhatly involve the use. of a

catheter. Were 15 desired, the conpositions may be adm nistered

conti nuousl y apy/prf nehiomicheuuSactinst sushozs reen, | ppleortixs o devi ce.

Al ternati vel boqg,eeggléﬁé)@lylcm i Beg) corrp05| tion may be adm ni stered locally

via 20 inplantation |§%1 %tfected g 'ﬁ%} sponge, or other

appropriate nmateri al the Cﬁ?ﬁulaﬁ i 65I§g€§%|de has been.

absor bed. Wh@od yRepEibge ammols@hlq@(ﬁ)céiq Seyewpllovelde device may be

:3 ;rpRLitnt eflsl ntt@legﬁ.ﬁeﬁt'iéﬂthﬁﬁlﬂ.isé!@p&{d 2F o8l eﬁa}apmdugehl uﬁ%y of a CRP1 or
pol ypepti de_ma g | % or via

cont i nuous* agzlgﬂeﬁiagﬁgﬁo%:‘egﬁu\%% &L%t% Eh%sf%&ec\éggﬁ |'rk'1§5u@1% usion. A

CRP1 or B7RP1:1'1§90F3§-Bép@1F@Ié3W selmtﬂd@t eﬁelaem asedst EhﬂeEP‘F"éﬁ ease

formul ati on @& a3Ripieprdtidmnan8utieiondexacn &S e pusiented-rel ease

preparatlons &%rﬁngf}g'r g;er“;ﬁ;aLb{)g %ésgggggrr?&: 'h]@raék.ﬂgtft%mc’f shaped

articl es, m Crocapsul e e nafrices include

- pol yest e|1§ M%’géh@ deRadR 286 H@@’- . tge gouts cgfl@‘dméplgﬁr?)%l%l)
copol yners ofast.@IquE.aedctcamhtaandtgampa:maﬂytherapeutm effect.

A typical daily dosage may range from about 0.1 pg/kg
to up to 100 mg/kg or more, depending on the factors
mentioned above. Typically, a clinician will '

15 adnminister the composition until a dosage is reached
that achieves the desired effect. The composition may
therefore be administered as a single dose, or as two
or more doses (which may or may not contain the same
amount of a CRP1 or B7RP1l polypeptide) over time, or as

20 a continuous infusion via implantation device or
catheter.

As further studies are conducted, infoimatiqn
will emerge reéarding appropriate dosage levels for
treatment of various conditions in various patients,

25 and the ordinary skilled worker, considering the

' therapeutic context, the type of disorder under
treatment, the age and general health of the recipient,
will be able to ascertain proper dosing.

The CRP1 or B7RP1l polypeptide composition to

30 be used for in vivo administration must be stexile.
This is readily accomplished by filtration through
sterile filtration membranes. Where the composition is
lyophilized, sterilization using these methods may be
conducted either prior to, or following, lyophilization

35 and reconstitution. The composition for parenteral



L-glutamate (Sidman et al, Biopolyners, 22,: 547-556. WD 00/ 46240 - 56
(1983)), poly (2-hydroxyethyl -nmethacrylate) (Langer et al., J. Bioned.
Mater. Res,., |5: 167-277 (1981) ) and Langer,. Chem Tech., 12: 98-105
(1982)), ethylene vinyl acetate (Langer et al., supra) os NeRtMbEX20D033-5
hydr oxybutyric acid (EP-133,988). Sustained-rel ease conpositions also may
i ncl ude |iposones,.which can be prepared by any of several nethods known
in the art e. ., Eppstein at al., Proc. Natl. Acad. Sci.. USA .

3688- 3. 692 Z“&U&?gﬁ%‘“ EP 36, 676; EP 88, 046; EP 143, 949). 10PCHUSWAtSTtases, it
may be desirable to use CRP1 or B7RP1l pol ypeptide conpositions in an ex
vivo manner. Here, cells, tissues, or .organs that have been renoved from
‘the patient are exposed to a CRP1 or -BEEP: 15 pol ypepti de conpositions
after which the cells, tissues and/or organs are subsequently inplanted
back into t hednatisbnati¢m odierridy eslilla bERPtoned BZRRPYoplllioest i de may be
delivered thrghok-mphagdiiddmt 0 patients 20 certain cells that have been

genetical ly engi neere us et hods .such a escriped herein,. to.
express and secrete th&® %Fr')‘& G GO f‘?@n??ner"\‘sflg‘ry AnEsP T ed

derivatives. .inggch eentemﬁ;y Heeringi mtanllleunaneeemosrt,aﬁqrrmy be derived
fromthe pgat |é§-ﬁ§np§.e9\/\éln ﬁ&xta@sz@esogoiﬁamnamg—hsf SN Gavify tder human or

non- hunan. tb@% éYer %hhun§¥%§5éﬁﬂ Ekﬁéézié% ver, in order

to decrease t BREE LTS preferred t hat
the cells be encapsul'&ltl%d“t‘ﬁzea\‘i’ér qu‘%ﬂlrﬂttrra&tlp%OBft%rroundr ng 30 tissues.
. The encapsul aidrr@ﬁs&aieﬁr B¢ siraracoyfi whtH ndwinometheds blee g. semt per neabl e

. pol ymeric e“% %‘ért% O{a di;;tﬁ'(%é%ﬁeo tﬁ?{ eln%‘ﬁllslr giﬁy : e%tb?@a?“’te' n

product(s) preven e ce € patrent's immune
* syst em ortPy WW@FEHSPF?%EH%raPQEFBFWJdm the 35 surrounding tissues. 3
. Novenber 2003ntDz@eréb2d@entricular, intramuscular, intraocular,

intraarterial, or intralesional routes, or by sustained
release systems or implantation device which may
optionally involve the use of a catheter. Where

15 desired, the compositions may be administered
.continuously by infusion, bolus injection or by
implantation device. .

Alternatively or additionally, the

composition may be administered locally wvia

20 - implantation into the affected area of a membrane,
sponge, or other appropriate material on to'whicp CRP1
and B7RP1l polypeptide has been absorbed.

' Where an implantation device is used, the

device may be implanted into any suitable tissue or

25 organ, and delivery of a CRP1 or B7RPl polypeptide may
be directly through the device via bolus, or via
continuous administration, or via catheter using
continuous infusion. A CRP1l or B7RP1 polypeptide may
be administered in a sustained release formulation or

30 preparation. Suitable examples of sustained-release
preparations include semipermeable polymer matrices in
the form of shaped articles, e.g. films, or '
microcapsules. Sustained release matrices include
polyesters, hydrogels, polylactides (U.S. 3,773,819, EP

35 58,481), copolymers of L-glutamic acid and gamma ethyl-
L-glutamate (Sidman et al, Biopolymers, 22: 547-556



PCT/ USOO.01S71 -- 57 Methods used for nmenbrane encapsul ation of <cells are
famliar to the skilled artisan, and preparation of encapsul ated cells and
their inplantation in patients nmay be acconplished without 5 undue
experinmentation.' See, e.g., U S Patent Nos. 4,892, 538; 5nNyédmbdrr00end
5,106, 627. A systemfor encapsulating living cells is described in PCT WO
91/ 10425 (Aebischer et al.). Techniques for formulating a variety of other
sust ai ned owoomaek4o0l | ed 10 delivery neans, such as i poﬁ@%soﬁﬁ{}sw ers,

bi o-erodi ble particles or beads, are also known to those’ " Inthe art, and
are described, for exanple, in U S. Patent No. 5,653,975. The cells, with
or without encapsulation, may be inpl gté]t_ed into suitable body tissues or
organs 15 of the patient. As discussed above, it may be desirable to

treat cell pr, i Wi, L h, - [ e P1 or. .B7RP1_pol tides,

vari ants, dgr(?gg%?)tfegb}‘{d/(%?h (?Eg% e&{ﬂgll.’l—m |a'lscz%alﬁ%8§ i%%'g?%%lﬁegq?ed by

exposi ng, foRlexafplBiomed.c¥pEer cdifsii-skhy YT (188¢h) aandbone narrow

\?vﬁl I's, to thangetynetpdn.deeckar i B¢ 984205V 8198,) .Oléltlf'xira&n@%rﬁinydi rFect ly,
ere- it is 0 t _j.S.per el | ;menmbrane. For

exanpl e, cel Fggg%trr%r{r‘?ln#g& ??c%?l 's%?age‘t’?&&g@ﬁ%’?a B7RP1 pol ypepti de

in order 25 hydhexyRufvait- agéf| (ERA33,888hnd Furtadaedsrebedgeated are

i npl ant ed i nchipophtics aldbt payainalelde, 1pteoidar abychagabeenpl oyed. One

manner in whj pYy C %gg a | i 1US (RP1 or B7RP1 gene
(ei ther geno Egp%ﬁ%? t@}‘ﬁ@r §8 %%’ orl %%%?ﬁtgfl% lgnglc}gigg a CRP1 or B7RP1
pol ypepti de, (8r Tar fFRRFFEAP, €6afri antEPras HeFivAGaR Scher B84) 8% ch may be
operably |inRé88+D6L clONSEN) ; UEPVES, 66 ;i EHUBS pb 46 ;pEPAMA; 24®) f orm a "gene

therapy DNA. construct”. The pronoter may be honol ogous or 35 heterol ogous

to the endogenous CRPLl or B7RPl gene, rogi dgditr;%. it is active in the
cell or tissue type 3 ToFeRfer2 it may be desirable to use .
CRP1 or B7RP1l polypeptide compeositions in an ex vivo

manner. Here, cells, tissues, or organs that have been
removed from the patient are exposed to a CRPL or B7RPL
15 polypeptide compositions after which the cells, ;issues
 and/or organs are subsequently implanted back into the
patient.
In other cases, a CRP1 or B7RP1 polypeptide
may be delivered through implanting into patients
20 certain cells that have been genetically engineered,
using methods such as thoge described herein, to.
express and secrete the polypeptides, fragments,
variants, or derivatives. Such cells may be animal or
human cells, and may be derived from the patient's own
25 tissue or from another source, either human or non-
human. Optionally, the cells may be immortalized.
However, in order to decrease the chance of an
immunological response, it is preferred that the cells
be encapsulated to avoid infiltration of surrounding
30 tissues. The encapsulation materials are typically
biocompatible, semi-permeable polymeric enclosures or
membranes that allow release of the protein product(s)
but prevent destruction of the cells by ;he patient's
immune system or by other detrimental factors from the -
35 surrounding tissues.



WO 00/ 46240 PCTI U500/01871 - 58 into which the construct wll be inserted.
O her conponents of the gene therapy DNA construct nmay optionally

i nclude, as required, DNA nol ecul es designed for site--specific integration
(e.g., endogenous 5 flanking sequences -useful for honol ogMssyember 2003
reconbi nation), tissue-specific pronoter, enhancer(s) or silencer(s), DNA
nol ecul es' capabl e of providing a selective advantage over the parent cell,
DNA nol ecul es useful as labels to identify transformed cells, 10 negative
sel ection syseems4ecel | specific binding agents (as,-forpcgnadidign for cel
targeting) cell- specific internalization factors, and transcription.
factors to enhance expression by a vector as well as factors to enable
vector manufacture. .15 This gene thecagy DNA construct can then be

i ntroduced into the patient's cells (either ex vivo or in vivo). One neans

Sui t abl é"St’?;”g yec! 8?2@“3‘5'3?%2?1’%2@?3 ﬁ‘gﬁﬁg&‘@%ﬂ@*ﬁfﬂf&??ﬂ”‘“ ry of 20
rapy for delivery o

gene t herapy %dﬁ%% Phe e {hd FﬁﬁﬁaPat¥% adenovi rus,

adeno- associ apeeparation lodr pascapsuiafiask ceilteisand diveiivi rus, papill oma virus,

and retrOV'rHﬁpY&&&&E§x1§9n§a91eﬁ@§§ﬁwﬂsétQéémmﬁﬁﬁheésw1€ﬁ&ﬁﬁVlra'

vect ors, liver the .th ergp DNA 25Ig ifkﬁ?é&%o t he chronosonal

DNA of the paPP HE %Fpﬁﬁﬂ%e 8nth ‘%%ng Fner ﬁ£ &truct can

integrate in#e88RheSiohw cﬁm%-clmiln bNmd Gt:A86 , 92Tt oPs sWEFemfERrct i on  as

%c:i sones ?nd bheagmﬁlw QWL?&'&&H@%@UQESW:J.BE% Rameen Wclm t he C{Jt gpl asm
e use of ge p ctor esgli or._ exanple, in

" Patent Nos. g?ésl E%§4yp‘%:§§ e§4%§ é&fterng‘ F@%" eé“sné:'ofo deliver gene

" fherapy DNA EoFsuiaEing e VATASEY eof 'ofhex| Fystainaslort AentElled vir al
vectors ingl udelivei{ardand,Msuahi a9, ligasemeneacihiere]i Biodetdsdingieer, direct

inj ection of pagked P or 1aGABE OL: OB A Rolh 205 Tdosk! 1HapRs AR, compl ex)
and are described, for example, in U.S. Patent No. ' '
5,653,975. The cells, with or without encapsulation,
may be implanted into suitable body tissues or organs
15 of the patient.
as discussed above, it may be desirable to
treat cell preparations with one or more CRPl1 or B7RP1
polypeptides, variants, derivatives and/or fragments.
This can be accomplished by exposing, for example,

20 cells comprising T-cells, such as bone marrow cells, to
the polypeptide, variant, derivative, or fragment
directly, where it is in a form that is permeable to
the cell membrane. For example, cells comprising
T-cells may be. exposed to a B7RP1 polypeptide in order

25 to activate T-cell function and the cells so treated .
are implanted in the patient. ‘

Alternatively, gene therapy can be employed.
One manner in which gene therapy can be applied is to
use a CRP1 or B7RP1l gene (either genomic DNA, CDNA,

30 and/or synthetic DNA encoding a CRPL or B7RPL
polypeptide, or a fragment, variant, or derivative
thereof) which may be operably linked to a constitutive
or inducible promoter to form a *gene therapy DNA
construct”. The promoter may be homologous or

35 heterologous to the endogenous CRFPl or B7RP1l gene,
provided that it is active in the cell or tissue type



3 Novenber 2003 WO 00/ 46240 PCTI USCar 01871 - 59 el ectroporation, calcium
phosphate precipitation, and mcroparticle bonbardnent (e.g., "gene gun").
See U. S. Patent Nos. 4,970,154, we 96/40958, 5,679,559, 5,676,954, and
5,593,875. 5 Another neans to increase endogenous CRP1 or3 N3V&RBer 2003

pol ypeptide expression in a cell via gene therapy is to insert one or nore
enhancer elenents into the CRPl1 or B7RP1l pol ypeptide pronoter, where the

enhancer eWggRikz4¢S) can serve to increase transcriptiongl .10 %&ﬁivity of a
CRP1 or B7RP1l pol ypeptide gene. The enhancer el enment(s). ) | be

sel ected based on the tissue in which one desires to activate the gene(s);
enhancer elenents ]nmown to confer prqn% er activation in that tissue wll
be selected.. For exanple, if a 15 CRPY“or B7RP1 pol ypeptide is to be

the ick Egonp er_ enhancer . el enent may be used.

"turned on' i.n T- |
roren et uibtbo B choths donst SRL PF L e MaRERLd ” ARt Yo be- added

may be inser tcethponeota ¢f dgreegienef th@NDC PaicrhagrectCRRY or B7RP1

pol ypept i de RyfpaBhen 130 heiithed Plals0Padnh ¥red,e PNA moPec @it @ls3gnéd anki ng
sequence, etggé usi ng stﬁgfard %Ion|€$ tefhnlques This construct, known
as a "honol odGts SFEEMBE R DIREETRREIR e &an ERBASHOYSnt r oduced i nto t he
desired O&el B amkihgr sesuences aiseifnl viqw horpdogene t her apy can be used to

decrease Cfpék:hélibmbgﬁgﬂoﬂp.l m%hitedgzééﬂfﬁgsdr%&obﬁrfﬁvﬁﬁa\ﬂ_ ' i 'dé&_(tslﬂte _nuc: leot i de
sequence- 0 e endogenou mot er(s). uch.modificatipon is typically
acconpl i shed SFi Elqﬁﬂﬁ'ﬁgﬁg’ug 6“8;& H%\ﬁ o%apﬁlﬁogg.p%$l£?gél e, a DNA 30
mol ecul e contsglgctdvel pdvantageoovesntihe Rarenyr 6/dl er DA mojecRpes or B7RP1
gene(s) sel ecise@uflionsi Nakély ald AAeABDEY beraitFornededel s ,r enove and/ or

repl ace pi,eces of .the_ ot er re t LanscLi pidon. Here, the TATA
box and/ tlﬁfq&téaﬁn3e§%§%3éﬂ 53%?9%%56%%£ i ﬁ%ﬁﬁégq%%g%ﬁg?or of the
pronot er nmy asengs| dagd QY MyeFPAfdafer cell targeting) cell-

specific internalization factors, and transcription
- factors to enhance expfession by a vector as well as
factors to enable vector manufacture.

-15 This gene therapy DNA construct can then be
introduced intc the patient’s cells (either ex vivo or
in vivo). One means for introducing the gene therapy
DNA construct is via viral vectors. Suitable viral
vectors typically used in gene therapy for delivery of

20 gene therapy DNA constructs include, without
limitation, adenovirus, adenco-associated virus, herpes
simplex virus, lentivirus, papilloma virus, and
retrovirus vectors. Some of these vectors, such as
retroviral vectors, will deliver the gene therapy DNA

25 construct to the chromosomal DNA of the patient’s
cells, and the gene therapy DNA construct can integrate
into the chromosomal DNA; other vectors will function
as episomes and the gene therapy DNA construct will
remain in the cytoplasm. The use of gene therapy

30 wvectors is described, for example, in U.S. Patent Nos.
5,672,344, 5,399,346. '

Alternative means to deliver gene therapy DNA
constructs to a patient’s éells without the use of
viral vectors include, without limitation, liposome-

35 mediated transfer, direct injection of naked DNA,
receptor-mediated transfer (ligand-DNA complex),



nmol ecul ar bi ol ogy techni ques; such deletion can inhibit 3 Novenber 2003 WO
00/ 46240 PCT/ US00/ 01871 - 60 pronoter activity thereby repressing:
transcription of the corresponding CRP1 or B7RP1 gene. Deletion of the
TATA box or transcription activator binding site in the pnREBEr PBI be
acconpl i shed by generating.a DNA 5 construct conprising all or the rel evant
portion of a CRP1 or B7RP1 pol ypeptide pronoter(s) (fromthe same or a
rel ated spe®e®4eoa CRP1 or B7RP1 gene(s) to 'be regul appgisdoigthi ch one
or nore of the TATA box and/or transcriptional activator binding site

nucl eoti des are 10 nutated via substitution, deletion and/or insertion of
one or nore.nucleotides such that the. TATA box and/or activator binding
site has decreased activity or.is rendered conpletely inactive. This

construct, mé?@ctﬁ;ﬁﬂ-a\%bh t ¥l il ishsggsﬁaadéﬁp%cigﬁé&m%%uan?oo bases of
15 DNA that correspon Eo najiv %endogenous . | anki ng

regi ons of th&p %}?ﬂﬁé’: eéﬂ@ﬁ? 9+ HedT iR ed, S%&yUb8: i nt r oduced
_into the apprB@H!Ialt dlosgekl 870 el GheMWOeR6 {4 845 Sor 5i, 6791 %49, either directly or

via a viral vecgps, oy dgﬁgrgbggi_g egb;(gve Typically, 20 integration of the
construct !_1' nto the gen he,cells wll | ogous

?‘ﬁ‘ % tt 15 be via h%rID
reconbi nati on, where g gereﬁﬁfQ? Pléﬂﬁf?ﬁquﬁﬂ QERUHE EEF N OF he pr onot er
construct cantﬁ?lJ@qldphBdee nexpesséonhin b disfledtia pge;:rﬁ)ttélerﬂs:gl on via

hybri di zati onj§otd fhﬁ:ns@i@OBﬁQOélﬁ mote ehhandsO@lemblfs DitiercHgene therapy

met hods may a r. esiral I nhi bit LOone or nore
“CRP1 or B?RPlJ:%&]'yp & ggg%#\hetl%e i’rérﬁ%g sengggDﬁi “nol ecul es,
_ which have a § " ﬁéﬂ £6T99 l‘&)ﬁfﬁpﬁﬁ%ﬁ’ﬁ d?lganﬁgrapti@@lt a portion of a
sel ected ﬁ?PlaceivﬁﬁRBff ROCKPEST BTRGENPEBypdiRiidecgenié odeed into the

tart l??gc?ééﬂhafﬁé’-‘"fﬁé%%ﬂ@@ | SR wiRb 58 Sillgsba Bas SR TRLRRRTLLY 101 0
. tissue in which one desires to activate e gene(s); )
enhancer elements known to confer promoter activation

in that tissue will be selected. For example, if a

15 CRP1l or B7RPLl polypeptide is to be *turned on* in T-
cells, the lck promoter enhancer element may bg used.
Here, the functional portion ¢f the transcriptionall
element to be added may be inserted into a'fragment of
DNA containing a CRPLl or B7RPl polypeptide promoter

20 {and optionally, wvector, 5° and/or 3’ £lanking
sequence, etc.) using standard cloning techniques.

This construct, known as a “homologous recombindtion
construct” can then be introduced into the desired
cells either ex vivo or in wvivo.

25 Gene therapy can be used to decrease CRP1 or
B7RP1 polypeptide expression by modifying the
nucleotide sequence -of the endogenous promoter(s).

Such modification is typically accomplished via
homologous recombination methods. For example, a DNA

30 molecule containing all or a portion of the promoter of
a CRP1 or B7RP1l gene(s) selected for inactivation can
be engineered to remove and/or replace pieces of the
promoter that régulate transcription. Here, the TATA
box and/or the binding site of a transcriptional

35 activator of the>promoter may be deletgd using standard
molecular biology techniques; such deletion can inhibit



35 nol ecul e then hybridizes to the corresponding CRP1 or 3 Novenber 2003 WO
00/ 46240 PCT/ US00/ 01871 - 61 ,B7RP1 pol ypeptide nRNA, translation of.this
NMRNA is prevented. Alternatively, gene therapy nay be enployed to create
a dominant-negative inhibitor of one or nore 5 CRPl or BgRPle %y i des.
~In this situation, the DNA encoding a nutant full |ength or trunca

" pol ypepti de 33452?0 ch selected CRP) or B7RP1 pol ypepti de can be prepar ed
and i ntrodut8d"#%t% the cells of a patient' using eithePCHUBW0183,
non-viral methods as described 10 above. Each such nutant is typically

" designed to conpete with endogenous pol ypeptide in itsbiological role.
Agoni sts and Antagoni sts 15 The inventién-al so provi des for agonists and
ant agoni sts of CRP) or B7RP1 which regulate the activity of either or both
mol ecul es. Agnemoterapdtivittadhereby renrdssindenhtafseadptiom 6£st nol ecul es

Whi‘ ch ‘al teL e cb&@disﬂ(gn@ingﬁﬂili‘»l }39 @Rfﬂ-ld g%geTheDéFéﬂon]E 83t 1D ecg! le_(S) ¥
refers to t u at. I s/ are._un ation tor t apbl |ty to
bind a CRP1 grrmgghﬁ% é’g é}ar TG CARR ?%%‘r"@%x? § PRFRY 56, B E‘Efof B7RP1 to
CRP1. Prefer mOFOt?ﬁemYe'lBQ -afsiozpdiehed |by lHemerating s DA i nity constant.

of at 255l easnsakaut dOMMidingpaiet Mr%n@&wsaﬁsyp&%%e@fta measur e

bi ndi ng of BY T ssay. screen test

nol ecul es for Pk]%elgr% gﬁg%l Jﬁg)eerp% ag é gr@ci’terggg ggg%mttﬁ? FEPE BF extent of
bi ndi ng of BﬁRW?lﬁéeQOSmeS |a% @nERPY per F7RRIsggne &5ICRR) beol ypept i de,
preferably a rsehabteds Oimvﬁl‘in.c(ﬂ?laheswm:ﬁﬁe E test racelddd ahadesrin, is

oDt 11 22 CLahRERlal el chet bamAl e Vel domptol Séded
ei t her oﬂ@ aﬂmgaFPﬁevéﬂns%bﬁQRﬁuqéP&er?e%ﬁtlon and/or insertion of

one or more nuclectides such that the TATA box and/or

activator binding site has decreased activity or is

rendered completely inactive. This construct, which

also will typically contain at least about 500 bases of

15 DNA that correspond to the native (endogenous} 5 and
3' flanking regions of the promoter segment that has
been modified, may be introduced into the approprlate
cells (either ex vivo or in vivo) either directly or
via a viral vector as described above. Typically,

20 integration of the construct into the genomic DNA of
the cells will be via homologous recombination, where
the 5 and 3+ flanking DNA sequences in the promoter
construct can serve to help integrate the modified
promoter region via hybridization to the endogenous

25 chromosomal DNA.

Other gene therapy methods may also be
employed where it is desirable to inhibit one or more
CRP1 or B7RP1l polypeptides. For example, antisense DNA
or RNA molecules, which have a sequence that is

30 complementary to at least a portion of a selected CRF1
or B7RP1 polypeptide gene(s) can be introduced into the
cell. Typically, each such antisense molecule will be
complementary to the start site (S’ end) of each
selected CRP1 or B7RP1l gene. When the antisense

35 molecule then hybridizes to the corresponding CRP1 or




simul taneously to the wells. After incubation, the 3 Novenber 2003 WO

00/ 46240 PCT/ US00/ 01871 - 62 wells can be washed and counted using a
scintillation counter for radioactivity to determ ne the extent of
binding to CRP1 protein by B7RP1. Typically, the nolecul gdkhbelsdzest ed
over a range of 5 concentrations, and a series of control wells ?acklng
one or nore elenents of the test assays can be used for accuracy I n

eval uati on wbowdsesor esul ts. An alternative to this net hofh‘

reversing the "positions”™ of the proteins, i.e., inmobi 2|ng RPl to the
10 mcrotiter plate wells, incubating with the test nolecule and
radi ol abel ed CRP1., and determning the, extent of CRP1 binding (see, for
exanpl e, chapter 18 of Current Protocols in Nblecular Biology, Ausubel et

I, ds., 1 |
?'o radleotsabefqgﬂﬂr%’g, %&Q%EBI}%W gﬂr{%éa?gﬁ%u(gg?e%‘ A;gnagng tﬁ;natlve

presence of BfeyeEns§fat ed protein can then be detected u3|ng streptavidin
linked to an enzyne, sartemsmtioele, rgsies thepappxiaiade hhiBley@ct aI kal i ne
phosphat ase | t,C e I

a%plcregta @hizthalen g&t&%eqnﬁ%g@%dq R LYo DY

An ant i rece

fl uorescent of _streptavi
that i s cdnj L%%ﬁ‘e t B7BP bRt YReptafes: bé:nu§§élsaﬁht1tad:ﬁ-°nbet€%t@& ed after

‘i ncubation wierroddngme- hutedead fudlr deagiti dirn thunéatted podpeptii¥F 25 CRPI and

B7RP1 may al s %chwgeﬁzéte@%aw o@ttﬁﬂﬁe@,&y{,ep ggads, acrylic

beads or ot her such 1 nert, subs rate strate-protein
~conpl ex can Egeﬁ%gg ’a"'sr(ﬂdb‘Fan”c'b‘?tt enFﬁsl? at:é’t’?ﬁllé ntary protein

. and the test usimgoenthenftiaral3ori nonteiiadn methed$d exgldesaribedpr eci pi t at ed
by cent nigf ugaidve, 8Reh g IReRht Ols Q*.M'cﬁqwe&é!?ﬁ%e@?% and B7RP1 can

cubstr at o pr ORBRREEO AT B HEHE B0 | ROTFIGH F HECTMORRAL t ho ¢ est

nmol ecul e role.

A i i
15 The invention also provides for agonists and
antagonists of CRP1 or B7RP1 which_regulate the )
activity of either or both mclecules. Agonists and
antagonists may be identified from test molecules which
alter the binding of B7RP1 to CRP1.

20 The term *test molecule(s)” refers to the
molecule(s) that is/are under evaluation for the’
ability to bind a CRP1 or B7RP1l polypeptide and thereby
alter the binding of B7RP1l to CRPIJ' Preferably, the

o test molecule will bind with an affinity constant of at

25 least about 10M. _ '

A variety of assays may be used to measure
binding of B7RP1 to CRPl. These assays may be used to
screen test molecules for their ability to increase or
decrease the rate or extent of binding of BTRP1 to

30 CRPl1. In one type of assay, a CRPllpolypeptide,
preferably a soluble form of CRP1 such as an
extracellular domain, is immobilized by attachment to
the bottom of the wells of a micyrotiter plate.
Radiolabeled B7RP1 and the test molecule(s) can then be

35 added either one at a time (in either order} or
simﬁltaneously to the wells. After incubation, the



35 and conpl enentary protein passed over the colum. Formation of a
conpl ex between CRP1 and B7RP1 can then 3 Novenber 2003 WO 00/ 46240

PCTI US00/ 01871 - 63 be assessed using any of the techni ques set faorth
above, i.e., radiolabelling, antibody binding, or the Ii [g%véqggpﬁj%type
~of invitro assay that is useful 5 for identifying a test nolecul e which
i ncreases or decreases formation of an. CRPI/B7RP1 conplex is .a surface
pl asnmon r eswoang@4odet ect or system such as the Biacore apSAYsod ¥
(Pharnmacia, Piscataway,' NJ). The Biacore systemmay be carrie out usi ng
the 10 manufacturer's protocol. This assay essentially involves coval ent
bi nding of either CRP1 or B7RP1 to a _ tran-coated sensor chip which is
| ocated in a detector. The-test conpound and the other conpl enentary

protein can 87'sPQal nbgc‘gg& %?ﬂ a??ux}%end st ;%g%réttn I, Eigg’ot he sensor chip

ei ther sinultaneously Or St Ierrent ary
protein that %%rcéﬁrbéa%’s%@éféé’étba edletermine Emaregsenh obl ecul ar nass
which is phygiewling taserei amdednt byt BERmax! m;@@ﬂﬁdtﬁéde of the of the

20 sensor Ch'n%letcﬂﬁ.eghéﬂﬂf B E&E@ﬁ%@é rgaé_%glg ? nmeasured by the

detector system 1Nn Some cases, it e to evaluate two or
nmore test 5corﬁﬁ5\ﬁ?ﬂ'§rﬁ§g@’@ﬁera‘¥%ﬁ §§§1?$1 of rF@F‘éﬁQl Welds daekéaging formation
of a CRP1l/ B7Riike 2 mowpl ekemdrtst bEsSeheasesy, askayascdy beS@kefiofddh above'

can be readily, crg;_.cilﬁg; gir:l Q,y Adding ?Ecp?@dtc%ﬁg%lggal &@satlte%gpgygd(s) ei t her

si mul t aneously se uent test conpound. The
remai nder of t§t &hdsi H‘etFﬂ‘é J&S%C&Q’eér EE‘é_gr%‘Jqu thet hp%ﬂﬁ;@nseoo n vitro assays.
such as t hoseliegevithédsabbye., tapobil iisity ®fwrant egeshs| y to screen rapidly

large naﬁberﬁaﬁotmpoaﬂgée g, ShL S AL P WRER e EERE! on by ORP1 and
B7RPL. The asSa."tecw.;.q."al é:l.on]?atbeq.ed CRP1, and determining the
extent of CRP1l binding (see, for example, chapter 18 of
Current Protoceols in Molecular Biology, Ausubel et al.,
eds., John Wiley & Sons, New York, NY [1995]).
15 - As an alternative to radiolabelling, CRP1 or
: B7RP1 may be conjugated to biotin and the presence of
blotinylated protein can then be detected using
streptav1d1n linked to an enzyme, such as horse radlsh ,
peroxidase [HRP] or alkaline phosphatase [AP], that can
20 be detected colorometrically, or by fluorescent tagging
' of streptavidin. &an antibody directed to CRP1 or B7RP1
that is conjugated to biotin may also be used and can
be detected after incubation with enzyme-linked
streptavidin linked to AP or HRP
25 CRP1 and B7RP1 may also be immobilized by
attachment to agarose beads, acrylic beads or other
types of such inert substrates. The substrate-protein
complex can be placed in a solution containing the
complementary protein and the test compound; after
30 incubation, the beads can be precipitated by
centrifugation, and the amount of binding between CRPl
and B7RP1 can be assessed using the methods described
above. Alternatively, the substrate-protein complex
can be immobilized in a column and the test molecule
35 ‘and complementary protein passed over the column.
Formation of a complex between CRP1 and B7RPl can then




screen conpounds generated in phage display, synthetic 35 peptide and
chenical synthesis libraries. 3 Novenber 2003 WO 00/ 46240 PCT/ USOQ 01%$71 -
64 Conpounds whi ch increase or decrease conplex fornmation of CRPl and
B7RP1 may al so be screened in cell culture using cells aBdyfkehbet 2003
expressing either polypeptide. Cells and cell lines may be 5 obtained from
any mammal , but preferably will be from human or other primate, canine, or
" rodent sour g S@?’%%l bi nding of B7RP1 to cells expressing CRP1 on the
surface is P4%4%d in the presence or absence of test PREPYRAISE and the
extent of binding my be determ ned 10 by, for exanple, flow cytonetry
using a biotinylated antibody to B7RP1. Cell culture assays nay be used
~advant ageously to further evaluate conpburmds that score positive in
protein binding assays descri bed above. 15 Ther apeutic_Uses Pol ypeptides of
t he inventi onbe ARESEFOS ¥EINg Ry Aft &Jenreehniquescset FARLtbe used to

regul ate T-cehbovéd UNCild.QNrad@elandlsiaad antigsiyi siading) wie thBose

nol ecul es mh|€h$regulate CRP1 and/or B7RP1 activity. and 20 either increase
or decrease at>T®ast one activity of_ a CRP1l or B7RPl protein _such as one
activity associated whRtierceype f%éﬂ—@h%mf%ﬁsaéfxﬁhﬂb\: els nsed Pr
activations AgoniddiFyriant agpess moleryl bewsel dacpesseswrh as a protein,

peptide, carb ngy | tyg mol ecul e, which
i nt eract mnth8§¥?%er ékﬁ%hg%°ﬂfﬁgl qg%gﬁeréﬁgq{%%HPgtg§thelr activity.
Potential pol 9"‘5\‘;5?%@]@@61%5%56?% RFEP% guch A% 50 es t hat
react with eish&eOﬁ@ladéay ey stenb( Pirermaedan dPiscatmwals, ORPL. oThB7RP1 whi ch

" ¢onpri se part re + %ygﬁgﬁb%ggrﬁﬁf é%%@ebUbﬁE ﬁﬁgﬂgl@ﬁeof the said proteins..

Mbl ecul es tha

ression, | 1 ncl ude
nucl ei c a%@dsm@ﬁﬁ RF CRIS1 PSP B?ﬁbi q%ﬁ%t@ FaY s QQ§Ea§@¥ gslantr-sense

regul at ors of inespvesstavalent binding of either CRP1 or B7RP1l to a
dextran-coated sensor chip which is located in a
detector. The test compound and the other
complementary protein can then be injected into the

15 chamber containing the sensor chip either
simultanebusly or sequentially and the amount of
complementaiy protein that binds can be assessed based
on the change in molecular mass which is physically
associated with the dextran-coated side of the of the

. 20 sensor chip; the change in molecular mass can be

measured by the detector system.

In some cases, it may be de51rable to
evaluate two or more test compounds together for use in
increasing or decreasing formation of a CRP1/B7RP1

25 complex. In these cases, the assays set forth above
can be readily modified by adding such additional test
compound (s) either simultaneously with, or subsequently
to, the first test compound. The remainder of steps in
the assay are as set forth above.

30 In vitro assays such as those described above
may be used advantageously to screen rapidly large
numbers of compounds for effects on complex formation
by CRP1 and B7RP1. The assays may be automated to
screen compounds generated in phage displayf synthetic

35 peptide and chemical synthesis libraries.




35 CRP1 or 87RP1 pol ypeptides, and agoni sts and antagonists thereof, may
be used in the treatnment of WD 00/46240 - 65 autoi mmune di sease, graft
survival, imune cell activation for inhibiting tunor cell growth, T-cel
dependent B-cell nediated di seases, and cancer gene. i MmMyRELARHE&RH03!I N one
enbodi nent, antagonists or 5 inhibitors of CRP1 and/or B7RP1 tfunction nay
be beneficial to alleviate synptons in diseases with chronic inmune cel

dysfunct i onwacreslegigpmune di seases, such as systemc | upus, B@ﬁ@iﬂ osi s,
rheumatoid arthritis, imune thr onbocyt openi ¢ ‘purpura (I ‘F%“%

psoriasis, may be treat ed with ant agoni sts or inhibitors of CRP-1/B7RP-1.
In addition, chronic inflammtory di segi such as inflanmatory bowel
" di sease (Crohn's disease and ul cerative ¢ol it s), Gave's disease,

Hashinoto's thyroiditis, and |abe s.15 nellitis al so be treated
98%5%6

with-inhibitors to CRPS JBSERRER P & £ cCAMPLEERP. 1- Fc
inhibits and EPRPatiee @ﬁﬂﬁ‘@ﬁéegﬂdtmﬂﬁins\ay alsalilee screened ain odent

rheunat oi d ar tanit tﬁl@hﬁ&x&&n delis E{iﬂseelpppﬂfést %xﬁi-éégi in this nodel
support an ag%ékgg reolted or T#‘.hﬁ' gf pfoteln an antagonistic
role for the PR The e?ﬂldt §ont oIS gevr ?e how T-cel |
responses €anobéaingdl tna apy marhpll dnitopreféraliiys wpalhbeyfzmd t he

signi ficance @lmbhi 6r pdHBARYriRaté NecaNiQQ] €651 Rt LBAYaBS O drh%rt hritis.

I n addition, esgr. le 19, ex i B7RP-1-Fc in
vivo stimul at egnggng ?faérrﬂrr%ﬁoFg EX% ed?gggglenf c%aﬁ °Bhg{’!‘8type in

t ransgeni ¢ ni éérfﬁ*ﬁ?sl%)@ﬁﬁ}ﬂétgépp@r‘ﬂ@ Presene? ©1f @bsBRRP-Af CRREL] in t he
devel opnent ofnolebfil@ésmeid @hel Bxtaet ioH eShifey mdienR’ ﬂéﬁerﬂfﬁé&om sts 30 of

. the B7RP-{4CR S e h n nt agoni sts of
CRP1 or éQP Bﬁé Bﬁ% Gsed a QfoH %&suppr&gsg%l\'/neg ?g?mé‘ D]r' gé\e mar r ow and
organ transpP&ﬁf-H?%nt%rﬁTRﬁ&y bEetk P UEHTHr 2FNF grat be vsedurvival . Such
ant agoni st s madvpnoagemisiygiof faather evaluate compounds that score

positive in protein binding assays described above.

15 Therapeutic Uses
Polypeptides of the invention, and agonists
and antagonists thereof, may be used to regulate T-cell
function. Agonists and antagonists include those
- molecules which regulate CRP1 and/or B7RPl activity and

20 either increase or decrease at least one activity of a
CRPl or B7RP1 protein such as one activity associated
with T-cell functions, for example, T-cell activation.
Agonists or .antagonists may be co-factors, such as a
protein, peptide, carbohydrate, lipid, or small

25 molecular weight molecule, which interact with either
CRP1 or B7RPl and thereby regulate their activity.
Potential polypeptide agonists or antagonists include
antibodies that react with either soluble or membrane-
bound forms of CRP1 or B7RP1 which comprise part or all

30 of the extracellular domains of the said proteins..
Molecules that regulate CRP1 or B7RP1 expression
typically include nucleic acids encoding CRP1 or B7RPl
protein that can act as anti-sense regulators of
expression.

35 , CRP1 or B7RP1 polypeptides, and agonists and
antagonists thereof, may be used in the treatment of




.advant ages .over existing treatnment. Bone nmarrow and 3 Novenber 2003 WO

00/ 46240 PCT/ US00101871 - 66 organ transplantation therapy nust contend
with T-cell. nediated rejection of the foreign cells or tissue by the
host. Present therapeutic reginmens for inhibiting T-cell 3RAbmAbeA2003
rejection involve treatnment with the 5 drugs cyclosporine or FK506. Wile
drugs are effective, patients suffer fromserious side effects, including
hepatotoxicy&%gléﬁghrotoxicity, and neurotoxicity. The target for the '
cycl osporin B%% | ass of t herapeutics is cal ci neurin, PET/EISHIAt ase 10
wi t h ubi quitous expression. Since CRPI expression is restricted to
T-cells, inhibitors of CRPI or B7RP1 may |ack the severe side effects
observed with the use of the present-iﬁhUﬂotherapeutic agents. Antagonists
of CRP1 or B7.RP1 may be used as 15 inmunosuppressive agents for
aut oi mune di 3BE@ERRIne jifeaas, rdvaftasvrviewl hrimnuse pslori asis, nultiple

scl e/r osi s, daabfws:.orﬁrfdarsmhﬁm&dgu@Uﬁo@rdélfle@%%ﬂs TA‘Eﬂgonl Islt s of the
CRPI / B7TRP1- e t wa be used to alleviate
20 toxic shocgég r%tfre%s N %’%l dﬁgﬁ%Te%h eggsgana?rt FEsiti zati on due
to bl ood trané%‘éfﬁ‘éﬁserapyeel l[n m@é@d@m@%elantmcnasw ot seases, and the
“treatnment s of :Lﬁlﬁﬂfvitdi% OEOERP!JI&QBQ:& BARPL bﬂﬂicﬁ:s.onSﬁhdybb@ proteins

conpri si ng foE?%gf result aff%& gﬁg&oggnq{2§§8a§956%$§{ regul ators of

CRPI or B7RP1 activation can

be used to i nEREARYY iFwnenfighb dﬁf gdent o AuhedrsunexGiaiase®0 shows

. B7RP-1- Fc cansuchhididystemet Tedls gzq\mhbmaﬂosﬁs:,exhsmat@idy human 30

. B7RP-1-Fc, or pthey tis S gﬁg— Ry be used to
enhance |nnun% res %%iegxﬁ&ﬁél% %E%ZEE ﬁf ?{nnr §#E|V|ty S

© gener al | y10 cORSPEAAT S t Falabe *ér%ac%&lwtﬂ'iﬂqqgiﬂzﬁy%hocyte conponent .

.In fact, the ambibiwors off CRE+5/BIRIBL-.FEn addition, chronic

inflammatory diseases, such as inflammatory bowel

disease (Crohn’s disease and ulcerative colitis),
Grave’'s disease, Hashimoto’s thyroiditis, and diabetes
15 mellitis, may also be treated with inhibitors to CRP-
1/BTRP~1. As described in Example 18, CRP-1-Fc =
inhibits and B7RP~1-Fc enhances, the onset of disease
in a rodent rheumatoid arthritis disease model. These
opposite effects in this model sﬁpport an agonistic
20 role for the B7RP-1-F¢ protein and an antagdnistic role
for the CRP-1-Fc protein. The results also illustrate
how T-cell responses can be regulated by manipulation
of this pathway and the significance of this pathway in
the progression of rheumatoid arthritis. In addition,
25 as described in Example 19, expression of B7RP-1-Fc in
vivo stimulates an inflammatory bowel disease (IBD)
phenotype in transgenic mice. This example supports the
role for B7RP~1/CRP-1 in the development of
inflammation in the intestine. Therefore, antagonists
30 of the B7RP-1/CRP-1 pathway may be used to treat human
IBD. _
Antagonists of CRP1 or B7RP1l may be used as
immunosuppressive agents for bone marrow and organ
transplantation and may be used to prolong graft
35 survival. Such antagonists may provide significant
.advantages over existing treatment. Bone marrow and



35 fusion proteins (Sturnmhoefel et al., Cancer Res. 59: 4964-4972, 1999)
were nhedi ated by cytolytic CDB+ T WD 00/46240 - 67 3 Novenber 2003

PCTl il 500/ 01871 cells. Since CRP-1 is also expressed on cytolytic CD8+
T-cells (Exanple 9), it is probable-that the anti-tunor gf\f&RekBer 2003
denonstrated in Exanple 20 were due to B7RP-1- Fc action on CD8+ cells. The
B7RP- 1/ CRP-1 pathway can. 5 al so be manipul ated to-regul ate CTL response

i n a nunberwmioatdoer clinical settings, including allogr L use0/01871

transpl antation, graft vs. host disease, and autoi nmune | seases. Cene

t herapy using B7RP1 genes of the 10 invention may be. used in cancer

I mmunot herapy. B7RP1 genes introduced %n;o cancer cells can transformthem
into antigen presenting cells-that can be recognized by the T-cells of the

i mrune syste o_an, ani Recogni ti.qn of the

t ransf ect ed ?Eﬁ%ﬁ Eégﬁ%ﬁﬁ%ﬂ%g@;?ﬁ éher%? | BUPESTTT eqdhwéFﬁ thiton of both.
tunors cell sméﬂb?%@llf@ec‘éﬂoﬁo?fe% dogeign eeblBIRPLisgeaddy Thi s

i mrunot her apyhapnwach Posche thierbgeuticV2byOnéns | RIHKEAhaS; t&a@f CONBS,

el anomas,  dER9F A EANERS o fEEBR GBS aaRIRR! B pl DTS, 20 [ ung

carC|nonas on- car Cl o er t %n enconpasses
usi ng the3 B?ﬂPEgﬁeﬁ%F¥QFR9r1§PnPFeﬁKﬁﬂﬁnneWh#éeéWﬁ&ﬁt@IF-ceII activation in
response toeféeceiye ofpdtiwnes. suSEdie Friombedrisus el eftdetd he phenotype

_ of 25 transg Fx&?d (?e%%p%@§§%gg?£7%Pebhkggh%g%gg%;@a ty B7RP1 I s i nportant

in the contro ntagonlsts of B7RP1
protein actlﬁPF§°Eﬁ§’c%ﬁ¥'u§ euFarget HorabBat F¥ClornE4ty BKR08 hat cal | for
the inhibiticdassrofntienmpeantcsfianddledagupindustglmsphdBager i nstance, .

many Vacib”e%leﬁtuﬂi/q@iﬂcﬁis é‘:f&d’:{f%&hb\éecﬁﬁii SREskiGnafd i body
response. SoME . YRCELNSS Te%'% L3 108288 ORty ' %%%'p{‘ S
lack the severe side effects observed with the use of
the present immunotherapeutic agents.
Antagonists of CRP1 or B7RP1l may be used as
15 immunosuppressive agents for autoimmune disofders, such
as rheumatoid arthritis, psoriasis, multiple scler051s,
dlabetes, and systemic lupus erythematosus.
Antagonists of the CRP1/B7RPl-mediated
costimilatory pathway may also be used to alleviate
20 toxic shock syndrome{ inflammatory bowel disease,
allosensitization due to blood transfusions, T-cell
dependent B-cell mediated diseases, and the treatment
of graft vs. host disease.
Antibodies, soluble proteins comprising for
25 example extracellular domains, and other regulators of
CRP1 or B7RPl that result in prolonged or enhanced 7T-
cell activation can be used to increased the immune
response to tumors. Example 20 shows B7RP-1-Fc can
inhibit tumor cell growth in mice. Similarly, human
30 B7RP-1-Fc, or other activators of the B7RP-1/CRP-1"
pathway, may be used to enhance immune responses
against human tumors. Anti-tumor activity is generally
considered to have a stroﬁg cytolytic T-lymphocyte
component. In fact, the anti-tumor effects of B7-Fc
35 fusion proteins (Sturmhoefel et al., Cancer Res. 59:
49644972, 1999) were mediated by cytolytic CD8+ T-




organisnms (e.g. Hepatitis A virus, and Sal nonellas), elicit a short-Ilived
‘ant i body response. It is desirable 35 to potentiate and prolong this
response in order to increase the effectiveness of the vaccine. Therefore,
3 Novenber 2003 WO 00/ 46240 PCT/USOQ 01871 - 68 sol ubl e BRRR&NBEF 2003
activating antibodies to CRP1L may serve as a vaccine adjuvant. Anti-viral
responses may al so be enhanced by activators or agonists of the
B7RP—1/CRP]$ ﬁﬂ% y. The 5 data in Exanple 20 indicate that cellular

i mmunity is 2 ed by. B7RP-1-Fc. The enhancenent of cePFUVEOI8 Imune
functions by B7RP-1-Fc, or other activators of the B7RP-1/CRP--.1 pathway,
may al so be beneficial in elimnating virus-infected cells. in a

conpl ementary 10 fashi on, B7RP-1-Fc hasf®ffects on hunoral immune
functions that may enhance anti body nedi ated responses as observed in
Exanpl e 13 t heg@limy Sims€t FBA-1 oishallso ekpresdgadeonvEytsltionCPBe body.
Conversely, thef€llay & pxanplbes) Oflt§|1|snb9'§1|.‘>ab1]e"3 t8a0Rdifd o it hahowoul d be

anel i orat ed i_bo oduct i.on. sensitivity is
a normally b%fnée%]&csji arq% m%n%%%%t?tg % gét weg;a r%{%g%% 1

i nappropri at efc Agticsh@s £B8+ n¢¢3diﬂmfrbﬁy3?%%:c3tfcﬁﬁslamhwayssae danmage.
Hyper sensig i valygo neneidnipalabee f'tcﬁ&%g%@a&ét@ﬂpd:)ésﬁaﬂs@tﬁﬂ amy be

partioul arly SUBCEPU\ 2kl oFILAGANSSILBYG) DNLAL, ofy SRR 20t Vi Ty,

Al |l ergi es, ever ute etde ca
hypersen5|t|vF?%nﬁR%ﬁﬂFa§ﬁ§nraﬁﬁa@%éﬁé begkt dbiraseny and a%ﬁﬂa&mé§§ed by
_.protein, antid&bsyasws.small nol ecul e 25 inhibitors of B7RP1 activity.

bi seases that cause an d h I Wkt eactions,
“includin system ¢ Iup&%gg the éﬁgﬁgg]g'geﬁ%ﬁ%ﬁéﬁg %?h%ﬂ%at0|d arthrltls
reacti vegjaprt h%‘il‘f?%t"-%maﬁ’ap?c“%?q R} CRBFeT nUpMRashekrRS: 3(B7RPL
(gl oner ul o- nepénes i iytovenicedninisy grer@Ergcelhpiddmtyans faoaltheegnent al |
focal necrotizhbg afiliQfeBbEenting cells that can be recognized by
the T-cells of the immune system when introduced back
- into an animal. Recognition of the transfected tumor
15 cells by the T-cells results in eradication of both.
tumors cells expressing, or not expressing, the B7RP1
gene. This immunotherapy approach may be used for
various leukemias, sarcomas, melanomas,
adenocarcinomas, breast carcinomas, prostate tumors,
20 lung carcinomas, colon carcinomas and other tumors.
This invention encompasses using the B7RPL gene in a

similar manner to enhance T-cell activation in response
to variety of tumors.
As described in Example 14, the phenotype of

25 transgenic mice expressing B7RP1l indicates that B7RP1
is important in the control of antibody production.
Agonists and antagonists of B7RPl protein activity may
be useful in therapeutic indications that call for the
inhibition or enhancement of antibody production.

30 ) For instance, many vaccines act by eliciting
an effective and specific antibody response. Some '
vaccines, especially those against intestinal micro-~
organisms (e.g. Hepatitis A virus, and Salmonellas),
elicit a short-lived antibody response. It is desirable

35 to potentiate and prolong this response in order to
increase the‘effectiveness of the vaccine. Therefore,



.proliferative - tubul opathies), skin disorders (penphigus and penphi goid,
erythema nodosum), endocrinopathies (thyroiditis - Gave's, Hashinoto's

35 insulin dependent diabetes nellitus), various pneunopathies (especially
extrinsic alveolitis), 3 Novenber 2003 WD 00/ 46240 -- 6 9 pf hePSgda1 871
vari ous vascul opat hi es, coeliac di sease, with aberrant pro ction of |gA
many anem as and t hronbocytopenias, Cuillain-Barre Syndrone, and

nyast heni a gravi may be treated with B7RPI antagonists. 5 in addition,
Iynphoproliggpﬂﬁ?ﬂb di sorders, such as nultiple nyel onapciébdensiron s
macr ogl obul i nem a, and criogl obulinem as, may be inhibited by protein,

anti body, or small nolecule antagonists of B7RP1. 10 Finally, graft versus
host disease, an "artificial" imune digserder, may benefit fromthe

i nhi bition of antibody production by B7RP1 antagoni sts. The foll ow ng
exanpl es ar e sufifudledBTRPITSE activhubhy dddibwdiakerd herdnygpti on, but are

not construede,@e LNkt ngpgaéggygﬁﬁhereof Exanmple 1 20 CRPI, cDNA

and' Am no Acid Sequence | ack 6 mice were sacrlflced and the
smal | intestines were %&E’r SEFalaKeSPRRSER Y alspabe tansed benoved. The

smal | intestiantivasons onsagmisitisced tipemTad1veRbel J4HAP0VenguUCUs and
other dekri %at-ghgneﬂk a))o 1%)&%&%"‘\{1%“: %%gﬁ.ﬁigﬁ L€ 4ot estinal
eased tYE ¥ atfon in

intraepithelia ceIISH§
RPM - 1640 suﬁﬁﬁl“éﬁﬁ WL FR. 3R ?WWF @bmllufl@r 20 m nutes at
.37C. 30 Di saé&mmhatédnceidns\h&re7aas£exbtlumoughea é&Ehvéudrbebf washed in

o0 m of FOMenLOa0reDl Xakb10 dalthbilf! P UM neChUlibEs flarChl s, and then
passed t hrou a.40 strainer, to 0O |n ce opu af ons. These
cell's were t%ﬂﬁ R R ﬁcﬁﬁé %B 81 Coptenentary
10 fashion, B7RP-1-Fc has effects on humoral immune .
functions that may enhance antibody mediatéd responses
as observed in Example 13 that méy function to help
clear free-virus from the body.

Conversely, there are a number of ¢linical

15 conditions that would be ameliorated by the inhibition
of antibody production. Hypersensitivity is a normally
beneficial immune response that is exaggerated or '
inappropriate, and leads to inflammatory reactions and
tissve damage. Hypersensitivity reactions which are

20 antibody-mediated may be particularly susceptible to
antagonism by inhibitors of B7RP1l activity. Allergies,
hay fever, asthma._and acute edema cause type I
hypersensitivity reactions, and these reactions may be
suppressed by protein, antibody or small molecule

25 inhibitors of B7RPl activity.

Diseases that cause antibody-mediated
hypersensitivity reactions, including systemic lupus
erythematosis, arthritis (rheumatoid arthritis,
reactive arthritis, psoriatic arthritis), nephropathies

30 {glomerulo-nephritis, membranous, mesangiocapillary,
focal segmental, focal necrotizing, crescentic,
proliferative - tubulopathies), skin disorders
(pemphigus and pemphigoid, erythema nodosum),
endocrinopathies (thyroiditis - Grave's, Hashimoto's -

35 insulin dependent diabetes mellitus), various
pneumopathies (especially extrinsic alveolitis),



35 1640 to ensure the renoval of the residual DIT. The. tissue was then

agi tated and washed as before to gather 3 Novenber

2003 WO 00/ 46240

PCT/ USOQ' 01871 - 70 the remaining ilELs. The il ELs were separated fromthe
adi pose cells and nost epithelial cells on a 3-step Percglygeagbesioz W th

the il ELs banding at the 40%to 80%interface. These cells were t

washed t W cg/olskbse RPM - 1640 to renove traces of Percol, inmmunostained
with CD103 (integrin al pha |EL) antibodies, and separat 8THROMIINCS St ar
These sorted cells were then either used to prepare total RNA
directly using Trizol (G bco BRL, Galthersburg, MD), or 10 activated

overni ght on pl ate-bound acti vatl ng -affi bodi es, which crosslink the

gamua/ del t aTCR, , al pha/beta TCR, or CD3. The RNA was prepared as above and
pool ed for uSETLPUSo NEFFRLIRatPiesT epnaaq Bisepes. witsDRbectante, desi gnat ed
sni | 2- 00082- ahrodifstdont af nEgh nuahgotnei £ @nan ERr fBdyReyeh9a$ P28 (Figure

orot el ns o pullE df A eaod o AN Earte SR BTy W ih
0

cell sorter.

protelns in

aSe [revea

1??/ Wi th nurine

CD28 (Figure ’%5‘: c1I'f"’l'f"§ | BIR B0 PR8I IRES -si gni fi cant because 20 murine CD28

shares only 26% ani no #niaddidsnni, t yymplidprolifepet d Aidorbblspf the

putative cystRidieast ngg le tn}}eti%mﬁ” éi%fénsftQE \ptea- and inter-nolecul ar

cystei ne bondi

(am no acid
met bi oni ne).

.~frame, and tetiﬁ;arg@nggtgeop(ymglon of the transnenbrane donai n,

were-found to be conserved

ng_i-n
r“&“%’@& b mTE)’Qa E§’7°912§’ IRST 3% (43 BE i ni ti ati ng

inhidddiedi by, prateinov entibodengirhsnéll heolaeuaki ve open readi ng

. simlar tlca t hose of bo];? %%% andg%"lr_‘%é%_;%‘}.ﬁ ngnEd the ene CRP1,

CD28- Rel ated Protein-1.

aci d sequence'aiddichgl hutrmmungRrRisorder, may benefit from the"
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35

inhibition of antibody production by B7RPL antagonists.

The following examples are offered to more
fully illustrate the invention, but are not construed
as limiting the scope thereof.

Exgmple 1
CRP1L cDNA and Amino Acid Secquence

Female C57/ Black 6 mice were sacrificed, and
the small intestines were excised, and the Peyer's
ratches were removed. The small intestine tissue was
sliced open and washed to remove mucus and other
debris. The epithelial layer, which contains the
intestinal intraepithelial cells (iIELs), was released
by gentle agitation in RPMI-1640 supplemented with 1 mM
dithiothreitol (DTT), for 20 minutes at 37°C.
Disassociated cells were passed through a 100 u filter,
washed in 50 ml of RPMI-1640, mixed to further break up
clumps of cells, and then passed through a 40 p
strainer to obtain single cell populations. These
cells were then washed again in a 50 ml volume of RPMI-
1640 to ensure the removal of the residual DTT. The
tissue was then agitated and washed'as beforelto gather

wer e

f or

1 cDNA The nucleic



35 protein is identified by the follow ng procedures. "A human cDNA [ibrary

was prepared fromenriched 3 Novenber 2003 . WO 00/46240 - 71

PCT/ USOQ' 01871 | ynphocytes from peri pheral human bl ood from normal  huran

vol unteers. The | ynphocytes were purified and red bl ood gq\ycjvgm\ygfgod;germved

by Lynphocyte Separation Media (ICN Pharnmaceuticals, Inc., Costa

CA). The 5 cells were then activated overnight in rredl a cont ai ni ng 10

ng/ M PMA, BOIUAEAM i ononycin, and plate-bound activat ipcgasendisredi es to

- CD3. Total RNA was prepared fromthe activated cells by.the Trizol nethod
(G bco/BRL) and poly A RNA was isolated by Dynal bead 10 purification. cDNA

was made fromthe isolated poly A RNA-and size selected for |argest cDNA

fragnents. The size selected cDNA was then ligated into the plasmd

pSPORT (G bcotiBRIremaliNAng N L oEl. 19 hm@amxﬁﬁf’lwél@ts@baraﬁed Gloal BRE by
screeni ng theaé’:]‘i}ds‘éatc%ﬁlky gqg%/ n@% ai'cel r8|y8ﬂy %'bc‘r er reconbi nant

bact eri ophage_ pl-aque, i tran %G SRi zat i on
protocols ( gradignt, Qﬂ’;ﬁfh)theThéE%dw@pgpﬁésm%l 4PNKO |ibrary are
screened usi rﬂ;)% dditexrcaiceel y'i‘lh@i&élcgilprﬁbﬁﬁ e vaghéa omrildee wivhi ne CRP1

gene clone a e Rig Th robes are used
to screen(g ? fClls: 'ltae?'g tedl-:%&adl é ﬁé‘idcfoeld Llimﬁl?%? se filters are
prehybri di zed’”f'ﬁ? CPLQ3 é%nﬂéﬁ}'*rh aE}@W fBk ‘~'elé3‘:"55$"{5SSSPE'1 2X Denhardt' s

sol ution, 0.2 BRAtedand 40PA¢s gFvarl ceal nesrisqar rrmaéléeaéui:tte}aen hybri di zed

for 25 24 hr @élldszgelrg f g_:[.pép[%% 5 ! sol uti on,

0. 5% SDS, -100_, sal ‘lrafgﬁ/ﬁsgjt:arm ed &5@? I/?E?; %5;% robe. The blots
are washed i )@c§é€ usé“ﬁ%‘?‘iﬁﬂf o(rG1?6°nWﬁL'atGWheI?(b‘SSO N1998DS for 10
mn at 30C #xt2xa88d ofetti@DS dropliberbourad &dEvatiwg 30 0. 2X SSC for 10

mn at 50C agaiﬂbam@rtﬁhpéﬁaéfb%gﬂsnhkomlérafaﬁkg@m%@%cxf' ones are

sequenced and r?n /¥) (ta':a T d&gc&ﬂ:}jedT 2 RNA s prepared as above

and pooled for use in constructing EST cDNA libraries.
A CDNA clone, designated smil2-00082-al,

15 contained nucleotide sequence homology to CD28 (Figuré
1B). Translation of the sequence and subsequent
conmparison to known proteins in a public database
revealed 19% amino acid identity with murine CD28
(Figure 1B). This low homology was significant because

20 murine CD28 shdres only 26% amino acid identity with
murine CTLA-4. All of the putative cysteines thought
to be critical for intra- and inter-molecular cysteine
bonding in the CD28/CTLA-4 family were found to be

' conserved (amino acid residues 83, 109, and 137;

25 relative to the initiating methionine). In addition,
the overall length of the putative open reading frame,
and the relative position of the transmembrane domain,
were similar to those of both CD28 and CTLA-4. We
named the gene CRP1l, for CD28-Related Protein-1l.

30

Example 2
Cloning of Human CRP1l cDNA

The nucleic acid secquence encoding human CRP1
35 protein is identified by the following procedures. A
human c¢DNA library was prepared from enriched



35 B7RP]. DNA and Am'no Acid Sequence 3 Novenber 2003 WO 00/ 46240 - 72
PCT/ US00/ 01871 A cDNA cl one, designated sm |l -00003--g5, contained
nucl eoti de sequence honology to B7.1 (CD80) and B7.2 (CD86). Translation
of the sequence (Figure 5 2A) and subsequent conparison t g pReWBePsRIzel NS
in a public database reveal ed 20% am no acid identity with nurine B7.l
(Figure 2B). This | ow honol ogy was significant because nmurine 37.1 shares
only 24% amigg yd identity with murine B7.2. Despite this | ow 10 o
honol ogy, crit iﬂlggl% cysteine residues are conserved bet wBEHV§RA18hen

. reading frame of this clone and nurine B7.1 and B7.2 at residues 62, 138,
185, and 242 (relative to the initiating nethionine, Figure 2B). The
approximate nmature protein | ength and t’fe-1 ocation 15 of the transnenbrane
region relative to the carboxy- termnus are also simlar in the putative
ORF of this WBHECYSes hrgfamsyirhepyl hulse biopd fgomaesmalhe gene B7RPL,
f or B7- Rel at eburigotveilnntee ). Exhs tydplid@nicagwete HugTiBaRRAGCDNA A Genbank

bl ast honol o I L) ' ' L n) Lng.nurine B7RP1
sequence 25 ?is/ee%q%o;&(e: 2 rweetﬂr%i \é\%gb%dc%#&&?%gﬁ%%ﬁﬁgggg%%m ng a 4358
bp sequence FEHH31676NppR Ligaks | B -ng COpER HeSR WEAS - deBRgned
according % o ¢¢lls seqechiben attibhéefir agpmriighnl il dedip csasadhing ned by 5
and 3" RACE 4§ifiynfluBRA Lydﬂ)mg?‘gngteiéﬁé@ﬂ%‘ gga ]'.adﬂg%u(:@ ontech, 30 Palo

AT A I AT S A e G T
1GGA (SEQ | D fom e 2083vate:dl GEBlTEALY FheADTiAGh M&XRddA\C AG 3 Novenber 2003
_ (Gibco/BRL) and poly A RNA was isolated by Dynal bead

10 purification. cDNA was made from the isolated poly A
RNA and size selected for 1ar§est cDNA fragments. The
size selected ¢DNA was then ligated into the plasmid
DSPORT (Gibco/BRL). DNA encoding human CRP1 protein is

_ obtained by screening the activated lymphocyte cDNA

15 1library by either recombinant bacteriophage plaque, or
transformed bacteria colony hybridization protocols .
{(Sambrook et al. Supra). The phage or plasmid cDNA
library are screened using radioactively-labeled probes
derived from the murine CRPl gene clone as described in

20 Example 1 and Figure 1. The probes are used to screen
nylon filters lifted from the plated library. These
filters are prehybridized for 4 hr at 42°C in 50%
formamide, 5X SSPE, 2X Denhardt’s solution, 0.5% SDS,
and 100 pg/ml salmon sperm DNA and then hybridized for

25 24 hr at 42°C in 50% formamide, 5X SSPE, 2X Denhardt’'s
solution, 0.5% SbS, 100 pg/ml salmon sperm DNA, and 5
ng/ml mB7RP1 probe. The blots are washed in 2X SSC,
0.1% SDS for 10 min at RT, 1X SsSC, 0.1% sSDS for 10 min
at 50°C, 0.2X SSC, 0.1% SDS for 10 min at 50°C, then

30 0.2X ssC for 10 min at 50°C again. Inserts obtained
from any human CRP1l clones are sequenced and analyzed
as described in Example 1. '

. Example 3
35 B7RP1l DNA and 2amino Acid Sequence



WD 00146240 PCT/ USOQ 01871 - 73 (SEQ ID NO 26) 2083-77 TCC GAT GIC ATT
TCC TGTI CTG GC (SEQ I D NO 27) 2083-78 GCT CTG TCT CCG GAC TCA CAG CCC 5
(SEQ ID NO 28) 2113-29 GIG GCA GCA AAC TTC ACGC GIG CCC GIC G (SEQ I D NO
29) 2113-30 CCC AAC GIG TAC TGG ATC AAT AAG ACG G (SEQ | BNYQemBE) 2dd
2113-31 GCG TCC TGA GGA TCG CAC GGA CCC CCA G (SEQ ID NO 31) Prinmers
2083-75 and 2083--76 were used to anplify the 5° end of the gene using
RACE pr ot ocd¥e o/ 48pdoner s 2083-77, 15 2083-78, 2113-29, Zl%ﬁﬁ%ﬁmwﬂﬂﬂ 2113-31
were used to anplify the 3' end of the gene using RACE protocol's.” The
resul ting nucl eoti de sequence contai ned an ORF of 288 am no acid residues
begi nning at the nethionine. The predigied mature human B7RP1 amino 20
acid sequence was then conpared to the nature nouse B7RP1l amino acid
sequence (Figure 3B) and found to share 48% amino acid identity. This

honol ogy i s- significant because the hqnnlogg bet ween species' is low wth
the CD80 (B7.1) gene, ith FHét clopry Ansdenaned ramidd-2800D3B share only 41%

am no aci d i deAnfained npaileantdy, sedueticeUnsto BgsPLoP Bt €1 [Liapjser ve
critical cystghlep7I£SicH#RS ne (YRRl oop structures (amno acid
resi dues 1% ?é 138, d94,‘°’and‘§§ 5, %&Ioglt?#/gté% SREeNGB ¥ YR ot ein, Figure
3B). In additFBh, 3Hhe PR IEOTRATIER ke Frayn Prateins Ho tr ansnenbr ane

donmai n are conblic elntakiaske aeheated BDRPamhesicid idkftbry Rapnessi on of
B7RPL RNA 35 gubowender 2893uM0 Sy 462405 PRK; Ysa1 348 7das |
significant because murine B7.1 shares only 24% amino
acid identity with murine B7.2. Despite this low
10 homology, critical'cysteine residues are conserved
between the open readiﬁg frame of this clone and murine
B7.1 and B7.2 at residues 62, 138, 185, and 242
(relative to the initiating methionine, Figure 2B).
The approximate mature protein length and the location
15 of the transmembrane region relative to the carboxy -
terminus are also siimilar in the putative ORF of this
clone, as compared to B7.l1 and B7.2. We named the gene
B7RP1, for B7-Related Protein-1. '

20 Example 4
Cloning of Human B7RP1 cDNA

A Genbank blast homology search (GCG,
University of Wisconsin) using murine B7RP1 sequence
25 (see Figure 2) retrieved a clone (AB014553) containing
a 4358 bp sequence with 1679 bp of ORF. PCR cloning
primers were designed according to this sequence. A
DNA fragment of 1313 bp was obtained by 5’ and 3’ RACE
using Human Lymph Node Marathon-Ready™ cDNA (Clontech,
30 Palo Alto, CA) according to the manufacturer’s
recommended procedures.
Primers used for full length human B7RP1:

2083-75 ACC ATG CGG CTG GGC AGT CCT GGA
35 (SEQ ID NO: 25) '
2083-76 TGG TGA CCT ACC ACA TCC CAC AG



- 74 RNA in situ hybridization using RNA probes to the B7RP1 gene. Adult
nouse tissues were fixed in 4% 'parafornal dehyde, enbedded-in paraffin, and
.sectioned at 5 pm Prior to in situ hybridization, tissues were 5
perneabilized with 0.2M HCL, followed by digestion with BnghgiBassods and
acetylation with triethanolam ne and acetic anhydride. Sections were
hybri di zed %%?OQE%Et at 55C with a 969 base 33P-1abel ed ri boprobe
correspondi ng cleotides 1 to 969 of the nouse 10 Bpgriiseoagsrence.
Excess probe was renoved by RNase digestion, followed by a series of
washes ih buffer wth decreasing salt concentrations, and then a high
.stringency wash in 0.1X SSC at 55C. Skides- were di pped in Kodak NTB2

. emul sion, exposed at 4C for 2-3 15 weeks, devel oped, and counterstai ned
with hematoxilyn and e&&EOnIDI®Rt ias were exanined with darkfield and

transnitted | 2gfd-77 | uniceath@gH® s Q-WCS&@}J'#@%%SWGV&' Uf‘t i-on 0]‘: Eﬂe
C. e anal ysis O e

ti ssue norphol ogy and t hypr i di i on signha
B7RP1 RNA by in situ ﬁ%§9i§$£§?i§ﬁgshomed that the B7RP1 RNA was highly

expressed in #9&us’®f IGERPRBE dTERIANGaGRONTEM A yaphocyt e activation. B7RP1

RNA was expressed in theegl yoohie! Ggyi ssues of the thynus, Peyer's patches
of the 25 intgsiir S e I nodes. Expression within these

| ynphoi d ti ss%jzisj @m_n%ﬁa&%%%&%ﬁ FCChaSTG&heral |y expressed
in the areas of B-cell (§6@ IBt¥@y 28PC i nvol venent. These regi ons include

the nedulla 2axem-30f t bect AXOUSTG the REENRIY A0 hie g5 ¢ 30 Ehﬁ 'yrrgﬂ
rs patcnes. e

.-nodes, and the follicul a e, hegions of the Peye
. expressign of B7RP1 RNAQFQ fﬁiﬁﬁﬂféogpecific to.the regions of APC

i nvol ve i 1113 phoFEG: T@%u’&'&”& GRRcTER AFAG GG20LCEe0@X &  non- | ynphoi d
tissues 35 al so reveal(SEQBIIRRJoex@anessi on in regions of APC invol venent.
In the lung, B7RP1l expression was found in the subnucosal regions,

consistent with a functio in.antigen processing. in the small intestine,
B7RP1 grlmers 98%5-95 and 2083g76 ﬁgre used %o amplify.the 5°¢

end of the gene using RACE protocols. Primers 2083-77,
15 2083-78, 2113-29, 2113-30, and 2113-31, were used to
amplify the 3’ end of the gene using RACE protocols.
The resultihg'nucleotide sequence contained
an ORF of 288 amino acid residues beginning at the
methionine. The predicted mature human B7RP1 amino
20 acid sequence was then compared té the mature mouse
B7RP1 amino acid sequence (Figure 3B) and found to
share 48% amino acid identity. This homology is
significant because the homology between species is low
with the CD80 (B7.1) gene, in fact, the mouse and human
25 CD8(Q share only 41% amino acid identity. Importantly,
the human B7RPl protein conserve critical cysteine
residues necessary for Ig loop structures {(amino acid
residues 16, 92, 138, 194, and 195, relative to the
mature protein, Figure 3B). In addition, the overall
30 1length and position of the transmembrane domain are
consistent with a human B7RP1 homolog.

Example S
Expression of B7RPl RNA
35



RNA was found in the |lamna propria. Notably, we found 5 a, section of
damaged |iver, which showed | ynphocyte infiltration that overl apped with

t he expression of B7RP1 RNA. This coincidence of B7RP1l expression with

| ynphocyte accumul ation in response to tissue damage strgR@l¥mbBdsdat es

t hat B7RP1 is i nvol ved in | ynphocyte 10 activation. Expression of CRP1 RNA
15 RNA in E%ﬁrldization using RNA probes to the CRP1l gene'. Muse

ti ssues mere p red as in _ Exanple 5. Tissue pernmeabPCT/usepdisM, probe
hybri di zati on, slide treatnent, and tissue staining were as described in
Exanpl e 5. Sections were 20 hybrldlzed overnight at 55C wth a 603 base

. 33P-- | abel ed riboprobe correspondi ng 76 nucl eotides 1 to 603 of the nouse
CRP1 sequence. Sections were. examned - with darkfield and transmtted |ight
illumination to all ovWN¥A rinl isdtsolsbedl zadtibonuefng Rat pesbes n phol ogy 25

and the hybritsﬂieZBURPD SérgEnal Adbiﬁmoiﬁéj%isﬁ-.ﬁg&“ Qfé“’fﬁlx'é‘dcaﬁoi a Nbuse
treated mnth oIonf %gﬁf |$ %% and an§ %%ed for

expr essi on. ﬁ q e § H-h&aEats wéﬂxbﬁéﬁFé?n%&preSS|on of
CRP1 RNA tha@tt elMeor 1@ tepasesi ywplyhridé zaThen exyirsesssowexds CRP1 was in.
CRo1 FoA TS Coner e SEL 1 Do I ohaey o SieBeioh P Co%ton o
up- r egul at ed(%a%%ﬁ Ifa%%l aé“cd{ FY%?\tl%%nEElog% 19@ 5 46240 '
Pcrrusoa/ 018Aretizcanhyfnide.7 S&px@%|meambmm1ed:awlem1giﬁt CRP1- Fc and
B7RP1-Fc FusiQnsBegl g &is a59-5‘§ ngéuwtlaﬁaté‘ieg\?iﬁﬂo%%s' on vector for the

CRP1- Fc fusion proterLn, th sequence
corresponding to nucleotzdes 1l to 969 of the mouse

10 B7RPl sequence. Excess probe was removed by RNase
digestion, followed by a series of washes in buffer
with decreaéing salt concentrations, and then a high
stringency wash in 0.1X SSC at 55°C. Slides were
dipped in Kodak NTB2 emulsion, exposed at 4°C for 2-3

15 weeks, developed, and counterstained with hematoxilyn
and eosin. Sections were examined with darkfield and
transmitted light illumination to allow simultaneous
evaluation of the tissue morphology and the
hybridization signal.

20 The analysis of the B7RP1 RNA by in situ
hybridization showed that the B7RP1 RNA was highly
expressed in areas of lymphoid maturation and
lymphocyte activatibn. B7RP1 RNA was expressed in the
lymphoid tissues of the thymus, Peyer’s patches of the

25 _intestine, spleen, and lymph nodes. Expression within
these lymphoid tissues demonstrated that the BR7RP1 RNA
was generally expressed in the areas of B-cell and
other APC involvement. These regions include the
medulla area of the thymus, the primary follicles of

30 the lymph nodes, and the follicular and dome regions of
the Peyer’s patches.' The expression of B7RP1 RNA is
highly specific o the regions of APC invelvement in

lymphoid tissues. :
The analysis of several non-lymphoid tissues
35 also revealed B7RPl expression in regions of APC



the first amno termnal 147 amno acids of the CRP1 was fused, infrane,

to the codi ng sequence for the 10 carboxy term nal 235 am no acids of the

human Fc gene (isotype Igd@) and ligated within the polylinker sequence

of pcDNA3 (pcDNA3/CRP1-Fc). To construct the DNA expressh@p¥eptosodzor the

B7RP1- Fc fusion protein, the coding sequence for the first amno term nal

269 15 am no“gi& ds_of the B7RP1 was fused, infrane, to the coding sequence
o)

for ‘the carb 48%4%i nal 235 amino acids of the human Fc ot ype
IgGl) and figated wthin the polylinker sequence of pcmﬁgg 3/ B7RP1-
Fc). The codi ng sequences of both CRP1 and B7RP1 20 contai ned sequences
fromthe N-termnus of each protein up kg, _but not including, the putative
transmenbrane region of each protein. 293T cells were transfected wth

ei ther pcDNA3/ ¢RR®IFement pcINAZHB7 Ritdg Fa74%iNg ;q% ifouGene g transfection

reagent (Rochej Hbltﬁgug% 20 mcal s |I‘Jd| a apo °§’ WF' oWl er four
days, the conditio e zf%v%/e%gsc%ﬁ e OBF LSRNt e the af @‘snomorprot ei ns

were purified BY Bﬁptﬂe%rﬂ’%ﬂ?&ﬁégﬂaphylmsmegsm&’lbt:ﬁiﬂ@sﬁlﬁéphﬁfl@ﬁle

(Phar maci a) . FBNAuUa@nfqmmi dinn$he bDawch ol re eluted with three
Cent oo %%I&Bu#ma% PR o |

colum 30 vsl uaege@{-_ld,mgp Ile E c3and t hen
were dialyzed g s o chepioyed dumpheeit@ . pH 7.5. The

t vol u
di al yzed prot ei ﬁgﬁgg tc’cﬂfbéﬁﬁFaP‘é%ﬂ@Qﬁgl Withostep expreskiogads Concent rates,
30 kD MACO ( PaPVRF] |RN2n) Thadsdcdheciddicel BE3f7600 E:EQ%%Q S i
e an

cal cul at ed usi DgmEPddyIed | der| ved o acid
~gequence of 3 %% a%'&umﬁi’%%%fgi_%o&- OG0 Favsue damagmch protein.
- Expr essi on of f’ﬁ%&&ﬁ EBP oAt 37§Plsﬁ%)vaninEdgime1ﬁr&;h@9m@ess| on of
. B7CPRI1-Fc ]f%3|%¢1tl‘rﬁd@t0@ nis shown in Figure 4B. 5 -Exanple _
.Identification of CRP1 and B7RP1
Example 6
Expression of CRP1 RNa

15 : RNA in situ hybridization using RNA probes to
the CRPl gene. Mouse tigsues were prepared as in
Example 5. Tissue permeabilization, probe '
hybridization, slide treatment, and tissue staining
were as described in Example 5. Sections were

20 hybridized overnight at 55°C with a 6§03 base 33p-
labeled rlboprobe corresponding to nuclectides 1 to 603
of the mouse CRP1 Sequence. Sections were examined
with darkfield and transmitted light 111um1nat10n to
allow simultanecus evaluation of the tissue morphology

25 and the hybridization signal.

Lymph nodes from normal mice or a mouse
treated with oxazolone were sectioned and analyzed for
CRP1 RNA expression. The sensitized mouse lymph node
showed greater expression of CRP1 RNA than the normal

30 mouse lymph node. The expression of CRPl was in the
baracortex, a region of T-cell activity. Therefore,
the expression of CRP1 RNA is consistent with that of

T-lymphocyte express:.on and is up-regulated upon T-cell
activation.

35



as a Receptor-ligand Pair In order to determ ne whether the novel 10
proteins were part of the sane costimulatory pathway as that contai ning
CD28, CTLA-4, B7.1, and B7.2, we utilized a cell surface display assay.
This assay uses ACAS (Adherent Cell Analysis and Sortingy pRahset Sodz°
anal yze whet her nmenbr ane- bound proteins expressed in. 15 cells Interact
with various Fc fusion proteins. Cells expressing nenbrane-bound proteins,
i ndi cat ed SHPP¥624%) of ¢ side of Figure 5, were incubated wEmisoFmsfiusi ons
proteins, indicated at the top of the figure. Cos-7 cells, grown in DVEM
media with 10% 20 FBS, were plated at 500,000 cells/well in a 24-well
plate. Cells were transfected using t-hd6FuGene 6 reagent (Roche Ml ecul ar
Bi ochem cal s, Indianapolis, [IN). For each transfection, 3 gl of FuGene 6
reagent was added to 47 1.il of serumfree DVEM nedia. After a 25 10 mn
i ncubation at room tenperature, thExampderds added to 0.25 ig of plasmd

dropwi se and then was i bat &b AnalPudl PUEAS.onT B¢ above m x was then
added to the cells w Bkp mﬁth,lO&PFE%i The cells were

0.5 m _of M
i ncubated at 37C in a BScFp %?%d§%ﬁg§§9 BpsiQn FrogRiRdl, CHO D- cel | s,

stably transfected with an expression plasmd contai ning the cDNA for
human’ CD28,  were al Sopgl Wradrakbe500: QR0 eabkab¥eld Jdirar2dsvel | plate.

Cel b vero witogRrgr it thigdoll BRRLEE,) Yhe oalfetketual®e ESE g o
purified Fc thgsfbrshbramiginderninaki 141 arddoaaebds efidbe €BPihe cells,
Wni ﬁhR\Iglere : wagb?{lgddf q%m,nﬁgnth@goaih%asgalévﬁ%& \F@‘gpe'd three tines
\Il?ml EI'C— comaga;é é‘aﬁégﬁ??ée%&&‘e?ﬁl ?@ga#ff%%a%/ﬂﬁm/ ‘f I?Wna#& HE¥® 30 nin on
cice. After tl(AFetyBeckedyi vadndimatedritp\vehetpelyldinkervere covered with
250 pl of RPiequeste of tgupHa3lpheapias atkerif-ge) ACAR afilstshst gk ACAS
anal ysis of E&i gﬁﬁééséfgﬁ JQE%QQ EQP the B7RP1- Fc¢ fusion protein,
the coding sequence for the first amino terminal 269
15 amino acids of the B7RPl was fused; inframe, to the
coding sequence for the carboxy terminal 235 amino )
acids of the human Fc gene (isotype IgGl) and ligated
within the polylinker sequence of pcDNA3 (pcDNA3/B7RP1-
Fc). The coding sequences of both CRP1 and B7RP1
20 contained sequences from the N-terminus of each protein
up to, but not including, the putative transmembrane
region of each protein. 293T cells were transfected
with either pcDNA3/CRPl-Fc or pcDNA3/BTRP1-Fc using the
FuGene 6 transfection reagent (Roche Molecular
25 Biochemicals, Indianapolis, IN). After four days, the
conditioned media were collected and the Fc fusion
proteins were purified by batch chromatography using
Protein A Sepharose (Pharmacia). Fc fusion proteins
bound to the column were eluted with three column
30 volumes of Immunopure Gentle Elution Buffer (Pierce},
and then were dialyzed against 150 volumes of 20 mM
HEPES, 100 mM NaCl, pH 7.5. The dialyzed protein was
concentrated using Macrosep centrifugal concentrates,
30 kD MWCO (Pall Filtron), and the protein
35 concentrations were calculated using extinction
coefficients derived from the amino acid sequence of



. various Fc fusion proteins denonstrated that the B7RP1 protein bound CRP1,
but not the proteins in the known costinulatory pathway, CD28 or CTLA-4.
Conversely, CRPl interacted with B7RP1l, but not B7.2, a component 15 in

t he known.pathway. (See Figure 5). These results strongl ¥y NREheat sodzhat
CRP1 and B7RPI represent a novel receptor-ligand pair, anal ogous to CD28
and B7.2. However, since CRPl1 and B7RP1 do not interact wth B7.2,
CTLA- 4, or WPBi6240hey are separate and 20 i ndepéndent of péhgsolypeym
costinulatory pathway. EX=19 9 Identification of Cells Expressing B7RP1
Receptors 25 The. B7TRP1-Fc fusion protein was utilized to detect cells that
expressed receptors to B7RP1, .presumsbdy including the CRP1 protein (see
Exanple 6), by FACS analysis. Spleens were renoved fromfenale 30

C57/ Bl ack 6 on falter asg t he
| ynphocyt es, né%?sled C%Ea% E*gp?négcl%ng%f”eﬁpl T f% g %‘h%ré@é%h in 50 m of

RPM - 1640. Th gﬁ 2P PESEG PPN T r%’éﬂ?ﬁé‘&éﬁaeﬁwwrﬂesh RPM |,

m xed to breanrupﬁinu;aﬂSMWWnngncEiduﬁe aBd passed 35 through a 40 micron
filter. T-cells to be activated were seeded into 6 well plates in
RPM - 1640, 5% FBS, "3 Novenber 2003 WO 00/ 46240 - 79 PCT/USOQ 01871 1XPSG
PMA, i ononycin, and incubated at 37&anfple=C82 overnight T-cell activation

was checked by Vi sual CQ&%&Ei@ﬂdd&ﬂoﬁf%Er% vated spleen cells for
i munostaining 5 were washed In Yo S Pat ocyte 4, ICN
Phar maceutical s) wash buffeP® PeBeSTRhNF 198ﬂﬁ aliquoted in 100 p

..volunmes. 15 ug/m of either the CRPl Fc fusion proteln or the B7RPI-F' ¢

. fusion protein was ad do&ﬁé? ?9/&%§§yﬁghea%?%ﬂﬁﬁthlaﬁﬁg?fnd then the 10
or

m xtures were incubated on 1ce 0CcCas m xi ng. The
cel | s werkl waBRekeing werenrgry of the same costimulatory pathway as

that conta;pzng CD28, CTLA-4, B7.l1, and B7.2, we
utilized a cell surface display assay. This assay uses
ACAS (Adherent Cell Analysis and Sortihg) analysis to
analyze whether membrane-bound proteins expressed in .

15 cells interact with various Fe fusion proteins. Cells
expressing membrane-bound proteins, indicated on the
left side of Figure 5, were incubated with F¢ fusions
proteins, indicated at the top of the figure.

Cos-7 cells, grown in DMEM media with 10%

20 FBS, were plated at 500,000 cells/well in a 24-well
plate. Cells were transfected using the FuGene 6
reagent (Roche Molecu;ar Biochemicals, Indianapolis,
IN). For each transfection, 3 unl of FuGene 6 reagent
was added to 47 nl of serum free DMEM media. After a

25 10 min incubation at room temperature, the mix was
added to 0.25 pg of plasmid dropwise and then was
incubated for 15 minutes. The dbove mix was then added
to the cells with 0.5 ml of DMEM with 10% FBS. The

cells were incubated at 37°C in a 5% CO2 atmosphere.
30 As a control, CHO D- cells, stably transfected with an
expression plasmid containing the cDNA for human CD28,
were also plated at 500,000 cells/well in a 24-well
plate.
After 48 hr, the medium with transfection
35 reagent was removed and the cells were washed twice



m of wash buffer. Binding of the fusion proteins was visualized with 2
jig of goat-anti-human (GaHuFc-FI TC) conjugated secondary anti body in a
100 1.11 volune for 15 cell staining. Cell narker antibodi es conjugated
with PE were added with the GaHUFc-FI TC, as wel |l as cont BQoveindet Y@ PE
conjugated anti body controls where indicated (rat isotype). The sanples
- were incubay@e el Ce and washed as before. Visuali zatio&g‘rﬁas done by
FACScan 20 analysis with gating on the |ynphoeyte popmaﬂ Q0018 g ubi e
staining with CD4+ anti bodies and the B7RP1-Fc fusion protein indicated
that the cells expressed both the CD4 _nmarker and the receptor to B7RP1,
presumably CRP1 (Figure 6). SinilarFyFBdﬁuble staining with CDS+ 25
anti bodi es and, the B7RP%%;0 fusion protein denonstrated that cells
expr essed bot'f- X aPEIRP F&Sept g? st (%8 gar ef gyurifdedodrd not reliably
det ect such dusslce pspaeimsgircdl nd ofi mnedHe weabedddql emoeyke preparations.
Since CD4 and:di ahidn! Wl AR aPBA KALS 30"Ri 30y SpPoskybat e that CRPL
S.

i s expressed on .activated CD4+_an CD8+ T-ce hese data are consi stent
with the inc‘%egalssea’eﬁ?p‘f’%%%‘?doﬁhaﬁecﬁweﬁqmtﬁnﬁ?% ysi5t FBEi R of |ynph
nodes frof setteEn wegd fcebated oiphr 2dit @f Fargatomjwmtedxanpie 6). 35
Exam A e 10 Jyheve whepnefisiwi 10 LonbehE) s ag0skdentification
of Cells Expressi’ng,CRP1 Li %\ﬁds%ﬁré&fg—,F%Uf usi 8?1@%%'51'[ gﬁnlé\g's utilized to
detect cells? PE PR F Iy Ga¥asReTHBLR BPEL Fe3LEnEPERIi ng t he
B7RP1 prot ei requeaedEwihpl 2581l of KACS meglial witBoyFiphen®l7xedSpl enocyt es

were prepar ekaas acas Exampdis 8, except the 12 hr T-cell activation step was .

oTai ned B0in CousR (B oES SSEERLPE e B B HRRECRER . P Usi on
protein. CelvariguseFgefesian ppwieing plenonstrpoed that CheSR7RPL
protein bound CRP1l, but not the proteins in the known
costimulatory pathway, CD28 or CTLA-4. Conversely,
CRP1 interacted with B7RP1, but not B7.2, a component
15 in the known pathway. (See Figure 5). These results
strongly indicate that CRP1 and B7RP1l represent a no&el
receptor«iigand pair, analogous to CD28 and B7.2.
However, since CRP1 and B7RP1 do not interact with
B7.2, CTLA-4, or CD28, they are separate and
20 independent of the known costimulatory pathway.

Example 9 :
Identification of Cells Expressing B7RPl Receptors
25
The BTRP1-Fc¢ fusion protein was utilized to
détect cells that expressed receﬁtors to B7RP1,
- presumably including the CRP1l protein (see Example 6),
by FACS analysis. Spleens were removed from female
30 C57/Black 6 mice, ground on 100 micron mesh filters to
release the lymphocytes, passed through 70 micron
filters, and then washed in 50 ml of RPMI-1640. They
were pelleted at 1500 rpm, resuspended in fresh RPMI,
mixed to break up the clumping cells, and passed
35 through a 40 micron filter. T-cells to be activated
were seeded into 6 well plates in RPMI-1640, 5% FBS,



B-cell marker and the putative ligands for CRP1, presumably including
B7RP1 (Example 8). Therefore, we conclude that B7RP1 is expressed on
B-cells, a type of 15 antigen-presenting cell. These data are consi stent
with the expression of B7RP1 RNA in B-cell regions of vaginNwemby¥reid d

ti ssues (Exanple 5). FACS anal ysis of the expression of B7RP1l on

peritoneal macrophages (Figure 8). Peritoneal cells 20 were collected by

| ocal | avagwdfaomsze@ nor el nouse and washed before bei ngpi-ptilaisdafd Wth the
CRP1- Fc fusion protein or the Fc protein as a contraol or wth the F4/80
monocl onal anti body (which detects an antigen specific for nacrophages) or
an irrelevant., isotype 25 matched contkgl_nonocl onal antibody. Cells

were' then washed again and incubated with goat-anti-human Fc-FI TC

conj ugat ed antjigkedy. pi t qronfoﬁgwﬁrgag@i;%ﬁ%aggy& YWeLe sgssed in a FACS

anal yzer for their 1jght scatterin ! uor escence-starning properties.
Peri t oneal celqvgr%g%\gre'rﬁcre%ﬂ AFETatpPsHea Fhedkassbysvasuahe ground of
their |ight scenférinagiqr efeeti 23 ¥ gure 8A). Macrophages were identified
:‘gr\r/vg?:jo?;cg RSéngegﬁngc%?at%ggiﬁlﬁ lbdgggﬁts%%;{%o%tagﬁéf\r/el I?aghtst ai ni ng
for the F4P80vERE farhe ’ﬁ’arl%@r og% Bide (8pRRRe Y eridgureNs8B) . . Macr ophages
in region 6 (Rbprateveideds)2088h\iDiHr6246uitiddd0AR8FHen 81 were
singl ed out om14RAcREE! n Aloot NE ol @ses | 1508 fin1 YelQkBg,f P the F4/80 -
antigen and f&g& _%o e .sota! neg .rll)y tt%%DCRQ -gg fﬁl%n proteln (Figure 8C).
~These data i ate tHa°n PFeREE 1oy F7REHES BYFIPRCPERFSP 5 B7RPL, are
- expressed on wasragfedetl . Sangretmpieloms appnopyAter esdntheny e | . This is
consi stentoW hxeRPds ek BABRBated dd Qe Bof- 30/ MBHOPMYER activation. Exa=le
1110 10 VI g l0LBRLOTYAGH V1 b Ylel® JBEE Haaida HiRLEMa A o1 N on
ml of wash buffer. Binding of the fusion proteins was
visualized with 2 ng of goat-anti-human (GaHuFc-FITC)
conjugated seconéary antibody in a 100 pl volume for
15 cell staining. Cell marker antibodies conjugated with
PE were added with the GaHUFc-FITC, as well as control
isotype-PE conjugated antibody controls where indicated
(rat isotype). The samples were incubated on ice and
washed as before. Visualization was done by FACScan
20 analysis with gating on the lymphocyte populations.
Double staining with CD4+ antibodieés and the B7RP1-Fc
fusion protein indicated that the cells expressed both
the CD4 marker and the receptor to B7RP1l, presumably
CRP1 (Figure 6). Similarly, double staining with CD8+
25 antibodies and the B7RP1-Fc fusion protein demonstrated
that c¢ells expressed both CD8 and B7RPL receptors
(Figure 6). We could not reliably detect such double
staining cells in inactivated splenocyte preparations.
Since CD4 and CD8 are T-lymphocyte markers, we can
30 postulate that CRP1 is expressed on activated CD4+ and
CD8+ T-cells. These data are consistent with the
increased expression of CRP1 RNA in the T-cell regions
of lymph nodes from sensitized mice as compared to
normal mice (Example 6).
35

Example 10



Mouse spl enocytes were prepared as in Exanple 8 and enriched for .

T-1 ynphocytes by negative selection 15 (R and D Systens, Inc., M nneapolis,
MN.)). 200,000 splenocytes were used in T-cell proliferation assays in a
.96-wel |l round-bottomplate. Cells were incubated for |.hg\WEkRhbBESHGER (NO
adds), CRP1l-Fc, B7RPl-Fc, or B7.2- Fc, fusion proteins.as indicated. Figure
9. Media (n&o§?,4§ﬂds) or Con A at various concentrations were added as

i ndicated in = bottom of Fi gure 9. The cells were PRABHSIOALEIbat ed at
37C and 5% C02. After 42 hr, cells were pulsed with 3Hthymdine for 6 hr,
" harvested and i ncorporat ed radi oactivity determ ned.. Average CPM and 25
standard deviation fromtriplicate sanpBés-are represented in Figure 9.
.The Fc fusion proteins did not denonstrate significant T-cell stinulatory
or inhibitory act itdenyifigativened| Cebls weees ing ICRHie Lpgesénce of 1 4g/ni
and 30 3 4g/m Con A, both the B7RP1-Fc and the knovvn B7.2-Fc fusion

protei ns showed signifigant hibi activit yre 9 At hi gh
concentrations (10 ug/ nﬁ)‘ C&?ﬁf k g é’lrl &R+ ¥ J'llﬁzﬁél?c’ deat h,
presumabl y t hdggght e8kis até‘{altvaﬂpnﬁsﬁd tiligafidgetd sﬂRB@ddptesmdﬁl},el ther 35
B7RP1- Fc 05 Bin2ifaingi @i fim@nt byos %b%%k&ﬁ%@'d)s bl PA »
detri ment al effgitg Qf E%iqu‘}fquncen% t| on% venber 2003 V\D 00146240,
PCT/ USOQl 018715 A * bot® eFoY’?‘:%rﬁfeﬁaJFgc??v’enf uncti ons,
the effect byE@emPier?. rﬁ*@ﬂ@tnthsslérlﬁaﬂélceﬂﬂ;ancmm spepteds on the Con
A stimul ated oflikSed ThesecHiaicallsNWeEat® dbat vt BeaBARRL protein functions
to regul ate - I |.fer €. ' livery of
B7RP1- Fc f usi éﬁ-{ég%aétgé %érf d?ﬁ%?gn?%g&?ﬁméewi%ﬁ@%%%zﬂg fusion protein
descri bedifn mMEX&RB| @?%@uﬁéﬁoﬁ% GRRloFan fppben InnpdeiBpeci fic

Cells were detected that expressed both the CD45R

B-cell marker and the putative ligands for CRP1,
presumably including B7RP1 (Example 8). Therefore, we
conclude that B7RP1l is expressed on B-cells, a type of

15 antigen-presenting cell. These data are consistent
with the expression of B7RP1 RNA in B-cell regions of
various lymphoid tissues (Example 5).

'FACS analysis of the expression of B7RPL on
peritoneal macrophages (Figure 8). Peritoneal cells

20 were collected by local lavage from ‘a normal mouse and
washed before being incubated with the CRP1-Fc fusion
protein or the Fc protein as a control or with the
F4/80 monoclonal antibody (which detects an antigen
specific for macrophages) or an irrelevant, isotype-

25 matched control monoclonal antibody. Cells were then
washed again and incubated with goat-anti-human Fe-FITC
conjugéted antibody. After further washing, cells were
assessed in a FACS analyzer for their light scattering
and fluorescence staining properties. Peritoneal cells

30 were first distinguished in subsets on the ground of
their light scattering'properties {Figure 83).

_Macrophages were identified in region 5 (R5) because of
their ability to strongly scatter light forward (FSC)
and sideways {SSC) and because of their positive

35 staining for the F4/80 antigen, a marker for
macrophages (Figure 8B).. Macrophages in region 6 (R6)



expression vector (Sinmonet et al. J. din. Invest. 2,, 1310-1319 (1994)
and PCT Appliication No. US94/11675). 15 The codi ng regi on was exci sed from
pCEP4/ B7RP1-Fc using the restriction enzynes, spe | and Not |, and the
fragment subcloned into the sane'sites in the previouslys Wﬂbhﬂﬁ@ﬁﬁb%
ApoE-liver specific expressi on vector. The resultant plasm HE- B/RP1- Fc,
‘was 20 sequgaﬁﬁd through it's protein coding region, and sequences
flanking th d?ﬂb region, to ensure it was nutation fPEEUSIHAED] asm d
was anplified and purified through two rounds of CsCl density gradient 25
.centrifugation. The purified plasm d DNA was digested wth the restriction
enzynes, Cal and Ase |, and the 1.5 Rb transgene insert was purified by
agarose gel electrophoresis. The purified fragnent was diluted to a stock
i nj ection sol weirensdhglied).apftirioni th8 e ik iof, thel 80 edsd inaakd. 2 MV EDTA.

Single-cell e $n&r C I'pLe ssenti al |
Single-cell EREYasng @cmE@FelFx/sBD&k éldaHH BoliR] eco BﬁsgAéaglgae%% y

ns .
(1985)), exce & hgtéﬁ% gﬁgﬁléﬁlﬁgew:%%e%r{glg‘é{'}%l% -andReg¢ |9858ni zed before
use. Enbryos vieddcatet that 135apder vy MIRALN pof9bindmiedtudingand 15 to 20

2-cell 3 NsvelﬁqﬁmZOQﬁeV&&%@@%Qn%&l&@%géw& ro%%ssfaﬂévos wer e
transferred taq he ovi duct gif d % lLe. mce. Follow ng
o]

term pregnanc?‘n 3801 FEPrTH n\%el‘: 5 FP’E’)Wﬁ a5 i G on t he

m croi nj ect ed @34eFBRYD sturmtd ogy figp'i'rlrbgﬂnmc@tsw@en@ctlw PCR anplification
of the integrated transgene in genom c DNA sanples. The target region for
amplification was a 369 bp region man Apo E intron which was

. #ncluded in the expressi on vector. s used for 10 PCR

anmpl i fi catPon \ABIMWAA@tAWW@ Ghe- BTRRIsHRO Fosign 32)
5' - CGC CGT | GIT CCA TTTPrSESiACEn3CofSHR imd1NCed 3B-Iymphocytes

Mouse splenocytes were prepared as in Example

8 and enriched for T-lymphocytes by negative selection

15 (R and D Systems, Inc., Minneapolis, MN)). 200,000
splenocytes were used in T-cell proliferation assays in
a 96-well round-bottom plate. Cells were incubated for
1 hr with media (no adds), CRPl1-Fc, B7RPi~Fc, or B7.2-
Fc, fusibn-proteins as indicated Figure 9. Media (no

20 adds), or Con A at various concentrations were added as
indicated in at the bottom of Figure 9. The cells were
then incubated at 37°C and 5% C02. After 42 hr, cells
were pulsed with 3H~thymidine for 6 hr, harvested and
incorporated radicactivity determined. Average CPM and

25 standard deviation from triplicate samples are
represented in Figure 9.

'~ The Fc fusion proteins did not demonstrate
significant T-cell stimulatory or inhibitory activity
by themselves, however, in the presence of 1 pg/ml and

30 3 pg/ml Con A, both the B7RP1-Fc and the known B7.2-Fc
fusion proteins showed significant inhibitory activity
(Figure 9). At high concentrations {10 ng/ml}, Con A
stimulation results in cell death, presumably through
over-activation of the T-cells. Addition of eithexr

35 B7RP1-Fc or B7.2-F¢, significantly protected the cells
from the detrimental effects of high concentrations of



15 The conditions for the PCR were: 94C for 2 mn, | cycle; 94C for 1 mn,
63C for 20 sec, and 72C for 30 sec, 30 cycles. O the 56 original
~offspring, 7 were identified as PCR positive transgenic founder mce. 20
At 12 weeks of age, nine transgenic founders (nouse #1, 23 ,Ndtener 890330,
32, 33, 40) and five controls (nouse #5, 9, 10, 25, 28) were sacrificed
for necropsy and pathol ogi cal analysis. Total cellular RNA was isol ated
fromthe |iWeWly4640 t he founder animals and 25 negative ceatfSdooldrit er mates
as described (McDonald et al. Meth. Enzyinol. J .U 219 (1987)). Northern
bl ot analysis was perforned on these sanples to assess the |evel of
transgene expression: Approximately 10 44 g of total RNA from each ani nal
was resol ved by agarose 30 el ectrophoresis denaturing gels (Ogden et al.

Uarer shamyaeop B, 0ol BIBH) don RRlT B Rl ek B s Y

(Amer sham , d, wt t DNA.
Hybri di zati on%%s&rfﬁ &fBYn%J&‘Ef]ochlpﬁPt%%né'% 9% SER P e3y B7SEHEEI on 35
(C onet ech) ambtBdis xnlOhe GRM ¢f sitabhelatledradidin Shéyeider 2003 WO

00/ 46240 Pdlqu&gzﬁagﬁh@)gamﬁl f,ggté}oﬂ.éb%{!{g?rmngo% %%g ygbridi zati on,

blots were éyiz X SSC, room rature for 5 mn
each, and X heh & é’rP ?ﬁ’%’ﬁ’c 0.1% SDS at 55C for 15-20 nin each.

Expression of the 5 transgene in founder and control littermates was

. determ ned foll ow ng autorad|ograpﬁgxmggi%égrn bl ot anal yses i ndicated that
seven of the tr eni.c f.ounders e tectable | evel s of the
transgene RNA (rr%ésg: ij%ve%’ %%ggf %ofeuf(}oﬁ‘ BYOtsiR Hegative control

m ce and three founders (#4, 30ramsdedly miktel not express detectable

| evel s oft.ogRNA.  Since the B7RPl-Fc fu5|on protein was-determ ned to be

secreted fron1nannalla28§eéﬁ$%%¢§ c HéF”éthedggcgi Exanple 7,

expression of the tran
Example 7 was subcloned 1nto an ApoE-liver specific

expression vector (Simonet et al. J. Clin. Invest. 24,
1310-1319 (19%4) and PCT Application No. US94/11675).

15 The coding region was excised from pCEP4/B7RP1-Fc¢ using
the restriction enzymes, Spe I and Not I, and the
fragment subcloned into the same sites in the
previously mentioned ApoE-liver specific expression
vector. The resultant plasmid, HE-B7RPl-Fg¢, was

20 sequenced through it’s protein coding region, and
sequences flanking the coding region, to ensure it was
mutation free. .

The plasmid was amplified and purified

through two rounds of CsCl density gradient

25 centrifugation. The purified plasmid DNA was digested
with the restriction enzymes, Cla I and Ase I, and the
1.5 kb transgene insert was purified by agarose gel
electrophoresis. The purified fragment was diluted to
a2 stock injection solution of 1 pg/ml in 5 mM Tris, pH

30 7.4, and 0.2 mM EDTA. Single~cell embryos from BDFl X
BDFl-bred mice were injected essentially as described
(Brinster et al.., Proc. Natl. Acad. Sci. USA 82, 4338
(1985)), except that injection needles were beveled and
siliconized before use. Embryos were cultured

35 overnight in a CO2 incubator and 15 to 20 2-cell



15 indicative of the level of systemically delivered gene product. Exanple
13 Biological activity of B7RPl-Fc fusion protein 20 Seven of the
transgenic mce (nouse #1, 2, 6, 8, 32, 33, and 40) and five control

littermates (#5, 9, 10, 25, and 28) were sacrificed for BeERBYr AtG
pat hol ogi cal anal ysis using the foll ow ng procedures: 25 Prior to
eut hanasia, all animals had their identification nunbers verified, then

wer e wei ghed¥0 00446248t het i zed and bl ood drawn. The bl ood s both
serum and whol e bl ood for a conplete serum chemstry a\rll\%i_ﬁ’gﬁrréa/ofbg?ggy panel .
Radi ogr aphy was 30 perfornmed just after term nal anesthesia by |ethal €02
“inhalation, and prior to gross dissecgiﬁg._Tissues were then renoved and
fixed in 10% buffered zZn-formalin for nhistol ogical exam nation. The -

ti ssues coll e@rﬁgyosiﬁ&é’dﬁ%n%tﬂsrl-é&e.{d ¢ El een, hancreas, stomach, 35
i

duodenum ileum_PReyer's' patches, colon, 8'ﬁ’e‘§)'} Sy 86roductive or gans,
skin, mamary *§ERRGRTS CDY; Spmales migeenber 2003 WO 00/ 46240 :

PCT/ USOQ 01871 - 85 - Heartowihgngert yteeBanty AL R££605

t hyr oi d/ par at b}btas_ﬁleglM@,iubgjaﬂgmc;nc%glughér ctum . gd%b’r;l‘a gl ands, white
and brown fat Emgﬁsgtic ,ﬁ}erv% bone narrow, u S 38?5 er, and skel et al
muscle. 5 Prior 1 xartoR S IERELYh NareoFgaRen®s @bt BCRere  det er i ned f or

the |iver, hearplifieatiom ofi theyjnteyduesdl sraryedeninagehddiymus. After
and 3 dun

fixation, thepNhi S&teSBedler @Rl ' LR bl ocks
sections mere3ggég%q89” 10 Inggn alsgﬁ? éﬁigﬁgé%%%%ffﬁ@Fﬂa*fﬁﬁhacyte
~.marker, B220, Jahd t He ?ﬁ'—qnyﬁﬁh §ti8“'“}?£‘r REP, E dRfropayhigerfas ned. - To det ect
. B220 or CD3 exPfFtuadedrin toerakpresdiionedecpar af fhe erbesiatsed for

lam sect i bins- reR eampleiEcalibAi veek and hydrated to dei oni zed water. The

5’-GCC TCT AGA AAG AGC TGG GAC-3' (SEQ ID NO: 32)
5/-CGC CGT GTT CCA TTT ATG AGC-3’ (SEQ ID NO: 33)

15 The conditions for the PCR were: 94°C for 2
min, 1 cycle; 94°C for 1 min, 63°C for 20 sec, and 72°C
for:30 sec, 30 cycles. Of the 56 original offspring, 7
_were identified_as PCR positive transgenic founder
mice. . .

20 At 12 weeks of age, nine transgenic founders
(mouse #1, 2, 4, 6, 8, 30, 32, 33, 40) and five
controls (mpuse #5, 9, 10, 25, 28) were sacrificed for
necropsy and pathologiCal analysis. Total cellular RNA
was isolated from the livers of the founder animals and

25 negative control littermates as described (McDonald et
al. Meth. Enzymol. 152, 219 (1987)). Northern blot
analysis was performed on these samples to asseés the
level of transgene expression: Approximately 10 ug of
total RNA from each animal was resclved by agarose

30 electrophoresis denaturing gels (Ogden et al. Meth.
Enzymol. 152, 61 (1987)), then transferred to HYBOND-N
nylon membrane {Amersham), and: probed with *p acrp-
labeled mB7RP1-Fc insert DNA. Hybridization was
performed for 1 hr at 63°C in ExpressHyb Solution

35 (Clonetech) and 2-4 X 10° CPM of labeled probe/ml



15 sections were quenched with 3% hydrogen peroxide, blocked with Protein
Bl ock (Lipshaw, Pittsburgh, PA), and incubated in rat nonocl onal anti body
to B220 (Pharm ngen, San Di ego, CA) or rabbit polyclonal antibody.to CD3
(Dako, "Carpinteria, CA). The 20 antibodies were detected ByhbRbsimdoat ed
rabbit anti- rat or goat anti-rabbit i mmunogl obulins, peroxidase
conjugated streptavidin, (BioGenex, San Ranpn, CA) with DAB as chronagen
(Bi ot ek, SamtaydRasdgara, CA). Sections were count erst ai ned with hemaoxyl.i n.
25 In this. study, normal clinical signs were reported dBFVPHOBKY in-life
phase of the study. The whol e body radiographs of the transgenic mce were
conparabl e to those of the control mce. The overall henmatol ogic
. parameters of the transgenic nice were 38 conparable to those of the
negative cont g groﬁg al t hough sporadi c changes in individual nmce were
" present: tranbﬁ Areizstion bwfdeRad Fotkeuged hybr i zafiiohyl bhotevel s
(hyper gl obul i wensi wdshed thdZeadd #S3S$Euiqyygbgbgna¢q&ﬁh§ in the high norma

al I I whi ch
pat tor ﬁcﬁﬁﬁ’#ﬁﬁﬂegﬁﬁuﬁﬁf%ﬁ. EARR Ao i BOLAR OF 9008 985 00/ 46240
8

PGT/ US0010187 Sk RHG FOR 55-2haninmeant. syExmrass@oganf vigight s of the
ot her tranBgesirgnsyene vior ountleri gndf éarairidly 16t £éafids LEOM t hose of the

cont rol groupdeIggmiﬁgéﬁggﬂr%wgh tg&@+;gaﬁ§%&%§hgchanges were 5 present in

t he transgenic m ce: sen r|c § of the transgenic B7RP1-Fc

n ce.were noderately t”&?? °Erﬂ%ﬁ‘39’§&sm€ﬁl%®¢§§hmtt sevém control
mce (Fig. 10A the tyansgenis mﬁmdeﬁ'sma:mtseadh@@téut@maemévei@l licul ar

hyperpl asi a sgentRs erdrigeed ﬁﬁﬁom@ﬁyejﬂf "JsC' S ﬁ(f 9 Fla,?dﬂgg W Ejh
| ana a

_ +
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area was al so3foceadiElly ddd apgedmeegﬁ detectable levels of RNA.
Since the B7RP1-Fc¢ fusion protein was determined to be
secreted from mammallan cells in culture (Figure 4B and
Example 7), expression of the transgene mRNA should be

15 indicative of the level of systemically delivered gene

product.

Example 13
Biological activity of B7RP1-Fc fusion protein
20
Seven of the transgenic mice (mouse #1, 2, 6,
8, 32, 33, and 40) and five control littermates (#5, 9,
10, 25, and 28) were sacrificed for necropsy and
pathological analysis using the following procedures:
25 Prior to euthanasia, all animals had their
identification numbers verified, then were weighed,
anesthetized and blood drawn. The blood was saved as
both serum and whole blood for a complete serum
chemistry and hematology panel. Radiography was
30 performed just after terminal anesthesia by lethal C02
inhalation, and prior to gross dissection. Tissues -
were then removed and fixed in 10% buffered Zn-formalin
for histqlogical examination. The tissues collected
included the liver, spleen, pancreas, stomach,
35 duodenum, ileum, Peyer‘’s patches, colon, kidney,
reproductive organs, skin, mammary glands, bone, brain,



11B-11F) and the nmedul l ary sinuses had slightly 15 increased nunbers of

fl eshy macrophages (sinus histiocytosis). The nobst conspi cuous change in
the nodes was present in the nedullary cords, which were mldly to

mar kedl y expanded by | arge nunbers of well- differentiated nphasmgr e®jd s in
the B7RP1l-Fc transgenic 20 mce (Fig. 10D). In transgenic nouse #40, small
nunbers of scattered Russell bodies (i.e. plasma: cells wth prom nent,

| arge, round'O#HAcyt opl asnic vesicles containing i MunRghs 1hRS) were
‘al so found in the nmedullary cords (Fig. 10D). Interestingly, the other 25
i nternal and peripheral |ynph nodes (e.g. cervical, inguinal) had simlar
nor phol ogi ¢ features of reactive |ynphgid hyperplasia suggestive of a
system c response. These findings are consistent with a chronic, ongoing

I mmune sti nul akapn, Wi ,eRR I th ral 30 i nmune reaction,
urly o ?ﬂﬁ@madlracﬂ‘:aa, so%%

blaoa col I's. CRRESEYindle b Bl & iaas, | ARkt . Gcee, heektumr | ably eni ar ged
whi t e plul _pl arE?Em rglmldﬁp avieite @(?nit bv?r#yfaﬂloisiihymerﬁ&ﬁ?'ﬁ? i g\r/(r)r! \r/]ialng3
articul ar
Rlovenber @%39%90{?@x%t§%$§%%%a§?§% %lg%e%ee\r?tetérg% Pé‘%%lpeéri a?t eriol ar
T-cel | sheaths when corparad ™ t &% HECEEnPFEAD Hea@htsi Yera OE- | OF) . Anot her
- conspi cuous fPREEAYNGY BPRPEhEQ iveamsheart, rstemanhs kpaméyl to mld
pl asnacyt osi sadrerdls,"ebdesa| HONEhImEY! I OAKH NG Qﬁigﬁm tg,Pul p a(rjeaséuandI I
bodi es (P o TOE S e os L AP Ik "RuESe £ wlooRso i it aredul | ary
" henat opoi esi sSeTWT WREe ebp le to that seen in the control nice (Fig.
.10 10E). Hhe smal | i nt @stniunehiNeydienss Py CERS thRr 8-1{ipsh i te0 Narkedly
o OF 0 e Bhaf LATSAPH-SurdfhSE Y Sheldd?? B, B cOn Ol T ee
performed. .To detect B220 or CD3 expression, formalin
fixed, paraffin embedded, 4 pum sections were
deparaffinized and hydrated to deionized water. The
.15 sections were quenched with 3% hydrogen peroicide,
blocked with Protein Block (Lipshaw, Pittsburgh, PA),
and incubated in rat monoclonal antibody to B220
(Pharmingen, San Diego, CA) or rabbit polyclomal
antibody to CD3 (Dako, Carpinteria, CA). The
20 antibodies were detected by biotinylated rabbit anti-
rat or goat anti-rabbit immunoglobulins, peroxidase
‘conjugated streptavidin, (BioGenex, San Ramon, CA) with
DAB as chromagen (Biotek, Santa Barbara, CA). Sections
were counterstained with hemaoxylin.
25 ‘ In this study, normal clinical signs were
reported during the in-life phase of the study. 'The
whole bbdy radiographs of the transgenic mice were
comparable to those of the control mice. The ovei'all
hematologic parameters of the transgenic mice were
30 comparable to those of the negative control group,
although sporadic changes in individual mice were
present: transgenic #8 and #40 had increased serum
globulin levels (hyperglobulinemia) and #32 and #33 had
globulin levels in the high normal range accompanied by
35 albumin levels i_n the low normal range, which is a
pattern commonly seen with chronic antigenic



very large follicles with proninent gernminal centers, 15 particularly in’
transgeni ¢ nouse #40 and #32 (Fig. 101U. In addition, there was a m ni nal
(in #32) to mld (in #8 and #33) increase in the nunbers of |ynphocytes
and plasma cells (adm xed with a mld eosinophil infiltratngvefbbhgogs eum
of nmouse #32) in the 20 thickened | am na propria |layer of the nucosa, which
was present in the small intestine, but nore promnent in the colon of

t he transgemaoosae. The | arge intestinal |ynphoid aggrqg_qph@&"ﬁ@Q\LT) wer e
also slightly nore promnent in some B7RPl-Fc transgenic mce
(particularly nouse #8 and #2) than in the control group. Generally, t he
ot her tissues exam ned, including the égynus bone marrow, |iver, |ung,
heart, pancreas, kldneys adr enal gland thyr0|d parathyr0|d 30 trachea,

reproductive r I ry ski n, sk |l etal
nuscl e, peri p%Emn%%ﬂe%%b)ré%?nl ENSgTB K H’m%]f‘r‘éﬁ 1°%589 ar ge

i ntestine, bof e{f%ﬁﬂﬂﬁ@FPBFaylc%twqqaanpﬁlﬁ%gnwﬁmqa@témddtﬁﬁnmentat appear ed
normal and cofipamatthasd @ft kRebaskerdlurgodp. changes detected in the control
‘m ce. 3 Novenber 2003 WO 00/46240 PCT/ US00/ 01871 - 88 The data fromthis
study denonstrate that Thev&odkpwingiistepathel ®7iaed| ahenges otegien Fc chi nera

(B7RP1- Fc)s i npkesasgei cna ‘EQah@@é&Qﬁ:S mdcBRendhy RescaRat 86t Biiphed by

proninent rea oi.d_5 er a_detected in t

peri pher al gga¥%t%¢/n trl%\ﬁg%‘g’aceggﬁ} AaFC MR HE5E 53?5%?%%0| d tissue,
as follicul ar tayRR¥ R @nlé%paﬂsww slompaged | to fheasonhtok ariss cuous

pl asmacyt osi s (REg 0 mpeEri 18 ;byighypes-glighul | oBET Godves R rémBlant The
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SD = 597 298 €nic mce n control
littermat®s, # ° licles (Rjge510B-11R)twWith; ﬁaﬁaetgm@ | gEeRYD17 100 mg/ m
Vs, 75 29 containing mostly B220+ B cells (Fig. 11D) and a few

scattered CD3+ T cells (Fig. 11F). The paracortical
(CD3+ T cell) area was also moderately enlarged (Fig.
11B~-11F) and the medullary sinuses had slightly

15 increased numbers of fleshy macrophages (sinus
histiocytosis). The most conspicuous change in the
nodes was present in the médullary cords, which were
mildly to markedly expanded by large numbers of well-
differentiated plasma cells in the B7RPl1-Fc¢ transgenic

20 mice (Fig. 10D). In transgenic mouse #40, small
numbers of scattered Russell bodies (i.e. plasma cells
with prominent, large, round, intracytoplasmic vesicles
containing immunoglobuling) were also found in the
medullary cords (Fig. 10D). Interestingly, the other

25 internal and peripheral lymph nodes (e.g. cervical,
inguinal) had similar morphologic features of reactive
lymphoid hyperplasia suggestive of a systemic response.
These findings are consistent with a chronic, ongoing
immune stimulation with enhancement of the humoral

30 immune reaction, which leads to B cell proliferation

' and terminal differentiation into plasma cells.

The spleen of B7RP1l-Fc¢ transgenic mice had
variably enlarged white pulp areas with moderate
reactive lymphoid hyperplasia involving particularly

35 the B-cell secondary follicles with prominent germinal



mg/mL, .n =7, P<0.01, t test). The induction of 15 Ig&a is nornmally
associated with a Thi cytokines such as IFN-g Thus, B7RP-1 induces B- and
T-cell proliferation and stimnmulates B-cells to differentiate into plasm
cells and to produce inmmunoglobulin. These changes are coRfiskRBEr Y06 2
2.0 persistent system c immne response with hyperstimlation of the
hunoral arm of the inmmune systemwhich results in B cell stinulation,

proliferati d¥O0%46240di fferentiation to anti body- produci ng,cm{&ﬁ'{r@ 7ﬁe| S

t hroughout the | ynphoid organs 25 exam ned. . W conclu om the mar ked
| ynphoid hyperpl asia denonstrated in the B7RP1-Fc transgenic mce that
B7RP1 protein has significant in vivo_ Brological activity, related to

i mmune system 30 stinulation. Exanple 1 Cl oni ng of human B7RP1 35 Nor nal

human ci r cul atdeagepgrgu&b r ed fromred bl ood
cells using 3 nber e E¥§¥ 4?%#%%7’&’“ 8YPaRAphocyt e
Separ ati on Me ? rﬁﬁggu P34 HOE-1AB) - T-Ansitherwer e t hen acti vat ed
with 10 31g/ mCOEBa!-@uQJtﬁJrfd-ndanm1£[B7m—wbodyalﬁgggﬂir¢o§n§gg,wygstbrook ME) ,
10 ng/ m PI\/Amlalﬂlaﬁng AL ph QERNKA Ve a8 hour s at 5 37C and 5%
CO.. Total Rh%y@g#& ﬁepg ed frorﬁgt %e JC g rﬁlﬁ‘ag -r eagent
(G bco BRL) & ééF?e?‘b]tP E;Feéénwcﬂmgmeondamnme cel | pell et
was = resuspend@d PwlR. niTraRsgenic ougmw #hoha@at Edw %chlterse! | s and

i ncubat ed at Rﬁ@ﬁelfzrﬂwﬁbur{pléorl@m seQA tlﬂ,béﬂ %h‘bgié)hg per 1 n I
e es e n vigorously

original TR z f5e0a et hen dgﬁa
~by hand for 1 secon erg hematoRodesas. Rihigid  centri f uged
at 13, 000r pm M8 doRANRbie BC. tlFaﬁlaﬁﬂnngn thatcarftugat m@Be {#iRy.Cl ear upper
aqueous phaseio0Bhi ch

The small intestinal Peyer'’s bpatches were
mildly to markedly enlarged in the B7RPl-Fc transgenic
mice over those of the control mice (Fig. 10G) and had
very large follicles with prominent germinal centers,

15 particularly in transgenic mouse #40 and #32 (Fig.
10H). 1In addition, there was a minimal (in #32) to
mild (in #8 and #33) increase in the numbers df
lymphocytes and plasma cells (adﬁixed with a mild
eosinophil infiltrate in the ileum of mouse #32) in the

20 thickened lamina propria laver of the mucosa, which was

‘present in the small intestine, but more prominent in
the colen of the transgenic mice. The large intestinal
lymphoid aggregates (GALT) were also slightly more
prominent in some B7RP1-Fc transgenic mice

25 (particularly mouse #8 and #2) than in the control
group.

Generally, the other tissues examined,
including the thymus, bone marrow, liver, lung, heart,
pancreas, kidneys, adrenal gland, thyroid, parathyroid,

30 trachea, reproductive organs, urinary bladder, mammary
gland, skin, skeletal muscle, peripheral nerve, brain,
esophagus, stomach, small and large intestine, bone
(femur/tibia), stifle joint, white and brown fat
appeared normal and comparable to the background

35 changes detected in the control mice.



15 contains the RNA was coll ected and the sanple RNA was precipitated by
the addition of isopropyl alcohol. The solution was then incubated at RT
for 10 min, the RNA pelleted, washed with 75% et hanol, and then
centrifuged at 15,000 rpmfor 5 min at 4C. The pellet wagpyvemB8r ghdzed.
resuspend in RNAse-free water, then aliquoted, and stored at -80C until

| ater use. The library was constructed using the Superscript Plasnid
System for ¥MONA4E&t hesis and Plasnmid Coning (G bco BRprraBidogdsi Yy, CDNA
inserts 25 with an average size of 2 kb, were ligated into the pSport
vector at Salt/ Notl cloning site. The ligated plasnids were :
el ectroporated into Electromax transfggmtion conpetent E.coli (G bco
BRL), titered and plated at fifteen thousand col onies per LB plate 30

(anpicillin 100 pg/m ) chd0QaDCCnl OHi &Ss MRS dh{n{;ﬁ%at%mtﬂaeol ony/ pl ague
screen hybridization transfe)g5 rreggranfsﬂ%%l N Life Sciences), denatured in
0.5 N NaOH, AV SPREEF1PBr %5 THS B sEelatresh DroGeLa| 5 & 86 Ressi vel y. for 5
m nut es each {BYREieFcdl ioweranduerfier sicd ividhces 35phé@btyHe8. 0, 0.5 M Tris

HC1 pH 8.0 anghalraetdrNatl BPhrotinent rddtaid 16hSnYE{ € then crosslinked by
3 Noverrber5 2003 WO 00/, 46240 PCT{ UsSOY 01871 -

and baked f orYRFIRLGSAR gBteFiRd 41, ﬁu?ﬁ’lo%?éhgg?ﬁg&%éqaat\ﬂe%t Irtrarg(rjla?f/v:agﬂed
extensively intexrmadstyvmphip@ias esdogetditmocdatefiehymphetigbri di zed at 42C
i nI 50% f or rrarﬂ;'.cb%uefSXaSSEE:rLll5&&1@%%ﬁ%b§a§ifﬁ,ughcganﬁﬂo§%f5@|$gg%ﬂg- g/ m
cr eened w ARG S PR T PR Frr T PEOTT HEed BY711 6% shown i n
Figure 3A, . 16’WRﬁ¥§1PFP#EéiFa@%¢ VWib'somg aningls .i nThrapbisnpswitioghsze codon in
Fi gure 3A5O§ncﬁ.slédﬁ@mpaif1ﬂﬁadb%ttﬁ|g\he%'_ %b@el@&iﬁ ice?ﬁz(ijé%i’ny Tggur e 33% tTEIeS
e o R G oB - 1807 DA PRy YHF (FALERE B oo ve Do
+ B0 mg/ml in control littermates, n =7, P < (.05, t )
test), in particular IgG2a (217 + 100 mg/ml vs. 75 + 29
mg/ml, n =7, P < 0.01, t test). The induction of
15 1IgG2a is normally associated with a Thl cytokines such
as IFN-g Thus, B7RP-1 induces B- and T-cell _
proliferation and stimulates B-cells to differentiate
into plasma cells and to produce immunoglobulin.
These changes are consistent with a
20 persistent systemic immune résponse with
hyperstimulation of the humoral arm of the immune
system which results in B ¢ell stimulation, _
proliferation, and differentiation to antibody-
producing plasma cells throughout the lymphoid organs
25 examined.
We conclude from the marked lymphoid
hyperplasia demonstrated in the B7RP1~-FC transgenic
mice that B7RP1l protein has significant in vivo
biological activity, related to immune system
30 stimulation.

Example 14
Cloning of human B7RP1

35 Normal human circulating peripheral
lymphocytes were separated from red blood cells using



rel eased froma TOPO TA vector (lnvitrogen, Carlsbad, 15 CA) at the Eco Rl
restriction enzyne cl eavage site. This insert was twice purified on a
0. 8% agarose TAE gel. A DNA gel purification kit (Q agen) was used to
i solate the DNA insert fromthe agarose. 125 ng of the DNgl\jdvgg,lggpngg@;as
| abel ed with 20 32P dCTP (Amersham follow ng the Redi-Prime 2(Amrersham
random prinme | abeling systemprotocol. The colony lift filters were then

al l oned to Iwetiadisee with the probe at 42C in the foll oy r
overni ght at 42C, 50% formam de, 5X SSPE, 2X Denhardt"’ S\Mggﬁﬁw&{ﬁ 0.5%

SDS, 25 100 mg'/m ssDNA. The specific activity of the probe was 2.38 X
10" cpmug DNA, in-approximately 2 ng_ gbel ed probe per m hybridization .
buffer. The probe was renoved and save for the next round of screening.

The filters we S RT for 30 15 mn, foll owed
by 1X SSC, 0. 13? % g@ﬁ%?%}akgi§Xh gléﬁ]§%%§§§°eﬁtﬁﬁ%¥§ds gt®60C for 10
mn. The filt&eFeli® r“ée’{ﬁr éﬁ?@daFﬁlﬁ%ﬁﬂ wé tAnk0 esgyodenlate bowndr adi ogr aphy
fil moverni ghtinat- CBB(HhtholdyZ (Ienheotichy REesEStok, TREEE 10dRpandent

positive clon 35 r I tg the 3
Novenber 2 03@% 0 462 q%?hll g‘?ﬁ%‘@’o?ﬁ?‘?&% 2‘?‘ a*‘g’b’fét and the .
positive cPondd ScaBpet® COi | RA@LaRNA'ER Sthen prepsred from Wheh anpicillin
100pg/ M, gr owelbs eusimghtrRIzohef edgarendcibBeo CERIONI eShe WesEL d infelrad,

prepared, andg gﬁ_)@@éha}% @%ﬁ%&h?&gaél&{ %Foggéywﬂh%%ﬁﬁi Qdeﬁ‘endent cl one

colonies were isolat was | SO enced for each

_clone in tripFerEdtRendsd inyl) mf oTREFPIoFopAEnh SRt @BPRAS Britein is 302
. amno acids. Thiélpoypemcuitetbdngt raumd teebatatire ¥Orposmin om.ef the

transnenmby@ne QOEEM!:: fo?:rrp a§l §t:ﬁﬂt MWgliBa Pt Pef 2 J37 The human
B7RP1 .gene haItl %1% Y B enol gtlﬂa 'gﬂ%e r?fgugulcl one. i?ﬁl s degree
hi fi

of honol ogy i % §Fn ? sgl%?ﬁ’us y by hand for
seconds and incubated for 3 minutes at RT and

centrifuged at 13,000rpm for 15 min at 4°C. Following
centrifugation, the clear upper acueous phase which .

15 contains the RNA was collected and the sample RNA was
precipitated by the addition of isopropyl alcohol. tThe
solution was then incubated at RT for 10 min, the RNA
pelieted, washed with 75% ethanol, and then centrifuged
at 15,000 rpm for 5 min at 4°C. The pellet was air

20 dried, resuspend in RNAse-free water, then aliquoted,
and stored at -80°C until later use.

The library was constructed using the

SuperScript Plasmid System for cDNA Synthesis and
Plasmid Cloning (Gibco BRL). Briefly, cDNA inserts

25 with an average size of 2 kb, were ligated into the
pSport vector at Sall/ Notl cloning site. The ligated
plasmids were electroporated into Electromax
transformation competent E.coli (Gibco BRL), titered
and plated at fifteen thousand colonies per LB plate

30 (ampicillin 100 ug/ml). 300,000 colonies were lifted
onto colony/plaque screen hybridization transfer
membranes (NEN Life Sciences), denatured in 0.5 N NaOH,
1.5 M NaCl for 5 minutes, then neutralized successively
for 5 minutes each in the following buffers, 1 M Tris

35 HCl pH 8.0, 0.5 M Tris HCl pH 8.0 and 1.5 M NaCl and
2X SSC. The filters were then crosslinked by



human CD80 proteins are only 41%identical. Notably 15 conserved between
the nmouse and human genes are the. cysteine residues at amno acid
positions 37, 113, 158, 215, and 216. 20 C oning of human CRP1 A Genbank

bl ast honol ogy search (GCG  University of Wsconsin) usi BjydWmbBe2dd3RP1
sequence (see Figure 2) retrieved a genom c clone (Gen Bank 25 'Assession

- NO. AQD22676y ining a 104 bp sequence that'showed high hompl ogy with
the mari ne CR?DIﬁgggﬂe. PCR cl oning priners were designed k W@P'I*Qp this

- sequence. 30 5'-GCA TAT TTA TGA ATC CCA-3'" (SEQ ID NO 34) 5'-ACT ATT AGG -
" GIC ATG CAC-3' (SEQ ID NO 35) Using the above primers, a 151 bp DNA
fragment of the marine CRP1 was PCR ar?pPPfTed using the 35 znurine CRP1

pl asm d descrihed in gi ure 1. and Exa&le 1 as tenplate. 125 ng of the DNA
was | abel ed wi'trr8¥pose ptogpanfphgdededan Hemioseb/ 8a%7Hin 92 dCTP
(Anmer sham f old saicngmt treerRediThEr Enkt s (warer pharjashethedanensivaty abel i ng

system prot ocgly. 2%h8g6 04O olei | I : mﬁg@ Lpk 4 bl ood
i brari es descri gsg in a ‘bl %Blgéﬁmc}e‘ﬁeg d’t%ﬁfg%gél omgpr%gl&hggg{%%%e with the
5 probe in th&% |8ﬁﬂﬁ%%mﬁ%§%r§’%§§?§r oY HSRGFFEC 15 hr) at

41C, . 50% f or newildeiohX SIAESDEX DeohasAll sa1s6h Wddrh pRa>%SPS 100 Vg/ n

ssDNA. The specific activity of the probe was 3.52 X 109 cpmiug DNA, 1.5

ng |abeled p &P hybri di zati on buffer. The probe was 10 pulled off and
saved for the next rournthefiugenctympirpcytEheDNA| I Brsamemast hen washed in 2X

SSC, 0. 1% SDS satrcBhedf @1thl QnTigds 59! had-aBiedX BREnd nh¥ B gds 37C for 7
m nutes, 40C fon. 7 mnutes .44C.for 7 njﬂ_he thenqggglfo , 7_mnutes,
continually noni tlor?ﬁ He &y &4y e_L§%| Lcé f’ﬂ% 11 e\ﬂ(ré r&f easi ng the
'abel ed pitBbe the Inbtiatammsthepaise 4R in Flasre GReadeXpotpsl to {11 m
overni ght at -igReddatély ENhangbstEsd eans inThigure 3A. This
upstream 5’ seqguence of 167 base pairs was obtained by
5’ RACE of the HuBE7RP1l cDNA (Example 4) and was
released from a TOPQ TA vector (Invitrogen, Carlsbad,
15 CA) at the Eco RI restriction enzyme cleavage site. .
This insert was twice purified on a 0.8% agarose TAE
gel. A DNA gel purification kit (Qiagen) was used to
isolate the DNA insert from the agarose.
125 ng of the DNA fragment was labeled with
20 p 4CTP (Amersham) following the Redi-Prime 2 (Amersham)
randon prime labeling system protécol. The coiony 1ift
filters were then allowed to hybridize with the probe
at 42°C In the following buffer overnight at 42°C; 50%
formamide, 5X SSPE, 2X Denhardt’s solution, 0.5% SDS,
25 100 mg/ml ssDNA., The specific activity of the probe
was 2.38 X 10’ cpm/pg DNA, in approximately 2 ng
laheled probe pef ml hybridization buffer. The probe
was removed and saved for the next round of screening.
The filters were then washed in 2X SsSC, 0.1% SDS RT for
30 15 min, followed by 1X SSC, 0.1% SDS at 559C for 15
min, and 1X 8SC¢, 0.1% SDS at 60°C for 10 min. The
filters were wrapped in plastic and exposed to
autoradiography film overnight at -80°C with 2
enhancing screens. Three independent positive clones
35 were identified. Exposures were aligned to the



met hod reveal ed 9 possi bl e i ndependent positive clones. Exposures were
aligned to the bacterial plates and the 20 positive cl ones scraped,
deposited into 200 jil SOC1 2 serial dilutions of 1:10 were perforned and
70 ul from .the second dilution was replated on LB plat eg N&RRIbBI PG
anpicillin at 100 g/m and grown overnight as before. The colonies were
lifted, prepared and 25- probed as before. Eight i ndependent cl ones were

i sol at ed an@ogwﬁngiepared by the Q agen nminiprep nethod. A cDWA clone

cont ai ning an open reading frame of 199 am no aci ds was PEDUSI0EA! ( Fi gure

. 13A). This 30 CDNA cl one contai ned nucl eotide and am no acid honologies to
the murine CRP1 clone described in Exanple 1 and Figure 1. The nucl eoti des
corresponding to the open reading fran®l of this human clone was 77%
identical to the murine CRP1 gene. Translation of the 35 human sequence and
subsequent coRPEF¢GIGH milekeshand tiey eobéti P03 onBs0BEARRA) PCT/ USOD 01871 -
93 nurine CRRL1Wpted eind repeatéed &Q%Bamaeegq,hckh deptiidnighi th the nmurine
protein (Figuy 0addltlon ht gn€%ﬁp etmenn amnqQ acids 114 to
119, " FDPPPF" ? ) ﬁ%“’%?ﬁ’""'%’s‘-‘ c8ﬁs FRANERR FHOTHESIi ne and human
CRpl genes. jtfitede oPrespeRdis and phebed/NRPR¥scEol6@ | Q ND: 361 notiff
in murines anph:éwmin@DZSThhéé iﬁ@%ﬁa@hta&léﬁ éﬁioﬁi@é evb Interaction.

Furt her nore, s e S a pos , 5 and 141 are

al so conservedg@ll"fﬁﬁce%e ltﬂg neé'{sgc ?3‘%5‘%0&’%30 ?%s?@%%%‘:% 8828 and CTLA-4
at 10. are i n%Rfedone F@ F%%Rﬂ#Qﬁﬁﬂatlon and internol ecul ar disulfide
--dimeri.zation. The cl oghesfull-ardigthwoEhthéntnin2e 8RRb1 @uteahr ugt ural

hunan” GR9 esh%"n%ﬁg‘l% EEls o W BBt ddEEREAS PaciRy henory
T- Iynphoe§&e§9051t n of the transmembrane domain, is consistent

with other B7 family members. The human B7RP1 gene has
43% amino acid identity with the mouse clone. This
degree of homology is significant since the mouse and
human CD80 proteins are only 41% identical. Notably

15 conserved between the mouse and human genes are the .
cysteine residues at amino acid positions 37, 113, 158,
215, and 216. ‘ |

Example 15
20 Cloning of human CRP1
A Genbank blast homology search (GCG,
University of Wisconsin) using murine B7RP1 sequence
(see Figure 2) retrieved a genomic clone (Gen Bank
25 'Assession NO. AQ022676) containing a 104 bp sequence
that ‘showed high homology with the murine CRP1 gene.

PCR cloning primers were designed to overlap this
sequence.

30 5'-GCA TAT TTA TGA ATC CCA-3' (SEQ ID NO: 34)
5’-ACT ATT AGG GTC ATG CAC-3' (SEQ ID NO: 35)

Using the above primers, a 151 bp DNA
fragment of the murine CRP1 was PCR amplified using the
35 murine CRP1 plasmid described in Figure 1 and Example 1
as template. 125 ng of the DNA was labeled with 32P



20 I'n order to study CRP-1 expression on nenory T-cells, splenic T--cells
were collected from6-7 nonth old mice. -These cells were doubl e-stained
usi ng B7RP- 1-Fc | abel ed by an FI TC- conjugated anti-human FC anti body and a
PE-conj ugat ed antibody to either CD44, 25 CD45RB, or CD69pNosbmbB SEhan th
the B7RP-1-Fc fusion protein detects expression of-CRP--1 protein on these
T- cells. Ader mce show nore CRP-1+ splenic T-cells than younger m ce.

| nt er esti ngwposAs2e0NSpi cuous nunber  of these cells are CD44 hi, Fi g 14a)
and CD45RB | ow 30 (Fig-14b), a-profile typical of memory FFIUSHY These
CRP-1+ nenory T-cells are in a resting state, since they do not express
the activation marker CD69 (Fig. 14c)._The expression of CRP-1 on nenory
T-~cells- indicates that CRP-1 has cost?%’ru‘l atory functions on 35 nenory.

. T-cells. WO 240 evsR4 e 17 jn vitro T-cell costinulation
i nhi bited by gé\flﬁ cLghey) Eéw) “ﬁchS(f?@l‘é?Ffmﬁ FolAmaxEhde if the
B7RP- 1 prot ei Jﬁam Ptramet 1abel ing lsyesrveptatdeael | TheWeoldigrhared CD3+ T-
cells with thei B/ ¥rbs ﬁﬁhﬁa&fbﬂl%%kalaﬂfo@d‘éggké ?Q% ?ég ?;% gy inanin
na

vitro proliferat S use ant|b0d| es
or rat ant] {)ﬁrr%%g‘gi% Ez%lw%‘anqi}'}edhgﬁ'&ﬁﬁg&b%@@r&éiéetw
speci fi caldy PF¥oiin Bhgpfollowing hybiridbzatigr thiffer abvarhiightvi t ro. B7RP- 1

rabbit pol ycl grglhmnakset o mﬂ)e}{o&{n@ﬁngS gE@rs%@ENe%{ % White rabbits
Each rabbit Q%éi@wwe' Jase a0 RérR 1%%/|°1‘\é¥|*t2f1‘ RFPRE RPL pr ot oi 1
emul sified i Vé&UanVEh%rﬁfohﬁ V-ﬁﬁnﬁeﬁ% Xi 1@r civibiue @M, elle5 anly uvant .
Fur t her boost:rsarﬂéle(ddg;tsbé&n:aﬂ@rh'&ﬁ)d.l‘éﬁtﬂoﬂ%dﬁéfed Rie ! Bfo lg@%spr ocedure.
Ak 2004 0L SR EPoala Ufededt) Cnebig! Al S-Sl Oa e
e 1lters were then washed in 2X SSC, 0.1% SDS at RT
for 10 min, followed by 1X SSC, 0.1% SDS at 37°C for 7
minutes, 40°C for 7 minutes, 44°C for 7 minutes, then
50°C for 7 minutes, continually monitoring the rate at
15 which the filters were releasing the labeled probe. -
The filters were wrapped in plastic and exposed to £ilm
overnight at -80°C with 2 enhancing screems. This
method revealed 9 possible indeépendent positive clones.
Exposures were aligned to the bacterial plates and the
20 positive clones scraped, deposited into 200 nl soc, 2
serial dilutions of 1:10 were performed and 70 npl from
- the second dilution was replated on LB plates -
containing ampicillin at 100 pug/ml and grown overnight
as before. The colonies were lifted, prepared and
25 probed as before. Eight independent clones were
isolated and DNA prepared by the Qiagen miniprep
method.
A CDNA c¢lone containing an open reading frame
of 199 amino acids was obtained (Figure 13a). This
30 CDNA clone contained nucleotide and amino acid
homologies to the murine CRP1 clone described in
Example 1 and Figure 1. The nucleotides corresponding
to the open reading frame of this human clone was 77%
identical to the murine CRPl gene. Translation of the
35 human sequence and subseguent comparison with the



titers. A 30m production bleed was then obtaihed from each animal. Thi-s
was repeated each week for 6 weeks. 25 Polyclonal antibodies were then
purified by protein-A agarose chromatography, followed by negative

sel ection Fc protein affinity chromatography and positive Nseheet 2608 by
B7RP- 1-Fc affinity chromatography. 30 a i- r' 137RP1 nonoglgnsl| i Rat
anti-murine B7RP1 -nonocl onal antibodies were generated as described in
Practical inmunol ogy, second edition (1980; L. Hudson and F. C. Hay;

Bl ackwel | %0 0H6249i c Publications; St. Louis, Bri eflJ é’?u 35 rats
(Harl an; Indianapolis, IN were injected 3 Novenber 2003 \7(“(7"5 %340
PCTIUSOO 01871 95 - intraperitoneally with nuB7RP1-Fc fusion protein

"emul sified in Freund's Adjuvant at 4 we § intervals. Three days prior to
fusion, rats were boosted intravenou§|§ wi th soluble nmuB7RP1. On the day

of 5 fusion, kReiAR r|f.| C carbon dioxide and the spleen
renoved asept | ﬁg,j;ﬁ? é%lnéqétail Irevﬁ?glﬁ gg%n% FSHEr dfertity ng a tissue
st omacher . pHeh GyHies mRetedn Aglioers. hyel onﬁmakilist:ié‘ﬂ;erdlf@n Type
Qultare Gol T ecridtlbblé,twﬁkmdﬁmhbbadsmto\/’ﬂge“FWPdelS plNoS$hH ‘W&{]Vee medi a then

fused by the agggéﬁ.%]i qjﬁtw%ghy@ﬁgy‘&%rqe 80| s EG 1500%'EB$Q1en;lagger

Mannheim Bio Em (f“ ’ once,
resuspended- i ﬁ 2819 05'2?5‘?% ﬁ?%’@erM‘GP%PY EQFWQ{%@GI matifbingduinel | ti ssue

-cul ture pl at esnd Treumero Cbzadahatlfs |e%ts@ht18?df@r fﬂ';O@r%E& wel | was tested

for specific jpndihady, o a ect Enz | inked 2nmmunosor bent
~~Assay (ElA) lCeI ] s. fro(rli; ﬁ"s | n |°%a i néé %%%?ﬁ’i\(eﬁ afi ARG #% grown to
210 M cul t ur BOSHEONE §2an PP 14nflidd inpEeogtyr oumsieavedom Beade cul t ure was

20 }‘u][ther teﬂ%@amﬁimezpmww gﬁdeiﬂe@ inei2ig0RAR a'ng.edhl hod

proliferato OnaPs Sto11/aas $nded €, eres t hese net hods -

were pl ated t&gl nﬁlda %ell %%I odr;alp‘;s MFP&? Jd’d tt %nd final cell
1fidé dimerization. The close s:.m:.larlty with B

i nes
murine CRP1l, and structural similarities with the Cb28
homology fa.mily_, indicate that this is the human CRP1

homolog.
15
‘Example 16
CRP-1 is ‘expressed on resting memory T-lymphocytes
20 . In order to study CRP-1 expression on memory

T-cells, splenic T-cells were collected from 6-7 month
old mice. ‘These cells were double-stained using B7RP-
1-Fc labeled by an FITC-conjugated anti-human Fc
antibody and a PE-conjugated antibody to either CDh44,
.25 CD45RB, or CD69. Staining with the BIRP-1-Fc fusion
protein detects expression of CRP-1 protein on these T-
cells. Older mice show more CRP-1+ splenic T-cells
than younger mice. Interestingly, a conspicuous number
of these cells are CD44 high{Fig 14a) and CD45RB low
30 (Fig '14b), a profile typical of memory T-cells. These
CRP~1+ memory T-cells are in a resting state, since
they do not express the activation marker CD6Y% (Fig.
14c). The expression of CRP-1 on memory T-cells -
‘ indicates that CRP-1 has costimulatory functions on
35 memory T-éells,



mai nt ai ned for anti body generation. Antibodies were 25 purified fromthe
cell nedia by protein A agarose chronmatography. T- el ar ion and T- el
pgglifgration ass T-cells fromthe spleens of C57B1/6 mce (8 30 12
week-ol d femal es, Charles River Laboratories) were purifhieg.Bypseski ve
selection through a nurine T-cell enrichnment colum (R& Systens). The
T-cells were then either used directly or further purified by antibody
and conpl ermeabodegsi s as follows. Cells were 35 resuspendpgrfishomen 10
cells/m) in RPM nedium containing antibodies (all at 10 jig/m and from
3 Novenber 2003 WO 00/46240 PCT/US00101871 - 96 Pharm ngen) agai nst nurine
CD11b (Clone ML/ 70), NK-1.1 (done Pgl;gxl CD8a (Clone 53-6.7), I-A (done
" Mb/ 114.15.2), CDl1lc (Cone HL3), and the B220 antigen (C one RA3-6B2). The
cells were then incubated on ice 5.f O mmn, pelleted at 1200 rpm
resuspended in 4:1 vol/vol of RPMT rt- conpl enent (Sigma, #S-7764),
and incubated for an addi fRoXaFradt 1At lacosionulpidoncel |s were pell eted
again, and the conpl enethhiliaaideyt anvéisodiepeabed7rBef ore plating, the
cells were washed 10 with RPM containing 10% FCS. U bottoned 96 wel |l
plates were coated with an anti-CD3 anti body (C one 145-2Cl1, Pharmi ngen)
at concent¥ ati ons .r angiTRgdgEermEre if ihe E?éf"g’g/ﬂﬂofﬁlan}éa%nt i -human 1gG
Fab, (Signa, f@nctigiall redeeancghto at-cellsf obé umahbayed €+ M- 15 )
| ncubat i on at 37 JiiPlchS GhieI0SAIGI) ofeE 0 4 HBeLh | ddiiepabsence or
s_Fc or ié ran

~ presence of varigu . Tusion proteins, were pul sed during
the last 18 FREHOW R 27y &7 ¥t CBHRINACRFARIOTEATERY FRablyitot ei ns .
i ncl uded a f uanob-mretee BTROL PGralmhaic aandbadids mantaseantic- pr ot ei n

O Tl e ol ity S o it [ o1
dose-dependehfp?ﬁéﬁﬁQﬂ#i?FFﬁglggg)gqéﬁifggnCaﬁF$@&i4%é%'

.proliferation in vitro.

P-1r i n i

15 _ Three New Zealand white rabbits (5-8 lbs.-
initial weight) were injected IM with murine B7RP1
protein. Each rabbit was immunized on day 1 with 150 pg
of murine B7RP1l protein emulsified in an equal volume
of Hunters Titer Max complete adjuvant. Further boosts

20 (days 14 and 28) were performed by the same procedure.
Antibody titers were monitored by EIA. After the
second boost, the antisera revealed moderate antibody -
titers. A 30ml production bleed was then obtained from
each animal. This was repeated each week for 6 weeks.

25 Polyclonal antibodies were then purified by protein-A
agarose chromatography, followed by negative selection
Fc protein affinity chromatography and positive
selection by B7RP-1-Fc affinity chromatography.

30 a i-muri ¥) m : i
Rat anti-murine B7RP1 monoclonal antibodies
were generated as described in Practical Immunology,
second edition (1980; L. Hudson and F.C. Hay; Blackwell
Scientific Publications; St. Louis, MO). Briefly, Lou
35 rats (Harlan; ;ndianapolis.,IN) were injected



B7RP-1-Fc anti body specifically inhibits this co 25 stinulation
dose-dependently (Fig. 15b). Fxanole 18 Inhibitors of the CRP-1/B7RP-1

pat hway decrease the 30 onset of rheumatoid arthritis induced by coll agen.
Col I agen-induced arthritis (CIA) is an aninmal nodel of agt\gjvBRBEE2003
polyarthritis in rodents and primtes that has many sinmlarities with
rheumat oi d W% #kitis in humans. |munization with het @EBUSYHELRT WO

00/ 46240 - 97 3 Novenber 2003 PCT/ US00/ 01871 species of type Il collagen
(C1) induces an autoi nmune response to Cll that |leads to the devel opnent
.of CAAin susceptible nouse strains. -Cgpgenic strains of mce wth H2r
and H-2 are highly susceptible to CIA. CTA 5 is nediated by the synergistic

effects of bO&ht&ﬂ)eritﬁ:ﬁféaJl‘l? #i €8l dngs7pd -gbt f@@iﬂrﬁ‘?zo@iﬁ' niNﬂ | gNabozné
acetl Cc acCl

et al., Autoi 199 ol v

at a concentr%ﬁugﬁi% e‘% gy nfegﬁé rfg‘#)“"\ﬁé% é‘ﬁu?s‘fef%e&n&?rﬁa 4 ratio with
CFA (Difco). Torpptfays |psr1§ersé@p£%icm BIetRl were¢ Hanstedi ce (Jackson
Laboratori es, :.Baravéiafmry wikh g\@l@owwmm@m Widd cH0aal, 8 enul sion

~intradermally f.th | e nonito ti mes per
week for t% fﬁé\’ié o %e?ef\%ng a& %ﬁ aﬁacn C%ﬁr‘l\é\ﬁ(frl * ST «IQPM?%’S‘?‘?L

det ermi ned us@rg Ehgr%ﬂiefﬂjl §?§l€’¥ﬁﬁlféﬁeré‘d@¢1|5§W asinglgl o no arthritis;
1 krledn_ess or sawpkhseh iwaslg%ne_t@eéd wsiReweeessvelddor@chkrpaw, 3: joint
ankyl osi s. c : range
P oote 1o PBFCE el AR b s o 23 igel elond il %%gﬁé%’,}n 200 L)
of protein |ﬁ'¥PSp§‘FH‘b‘Fﬁ qul}epw%, pﬁqc%élle TWé) qu@df"#ﬁh?dvxh% begun |
day afterlommemt-fme\mddia pheni fesdd Ibyantiewaddstiopped at day 52 post-

| mmuni zat i on. ﬁa;ﬂg <EHPEL gcws(ﬁg@%oﬂdmaﬁ@n&éxﬁ%{aﬂgﬂglﬂrOUps of 10
m ce, and ani . scor bove were score ositive. The
results are Bioch em cals; Indianapolis, ) The cells were rinsed

once, resuspended in serum-containing media, and plated
into 96-well tissue culture plates. Ten to 12 days
15 later, media from each well was tested for spe01f1c
antibody to B7RP1 via a direct Enzyme-linked ]
Immunosorbent Assay (EIA). Cells from wells indicating
potential binding were grown to 10 ml cultures and
- frozen in liquid nitrogen. Media from each culture was
20 further tested in flow cytometry and in a functional T-
cell proliferation assay. Those determined to be of
interest by these methods were plated to single cell
colonies, selected again by EIA, and final cell lines
maintained for antibody generation. Antibodies were
25 ©purified from the ¢ell media by protein A agarose
chromatography.

T-cel aration T-cell iferation as
T-cells from the spleens of C57B1/6 mice (8-
30 12 week-old females, Charles River Laboratories) were
purified by négative selection through a murine T-cell
enrichment column (R&D Systems). The T-cells were then
either used directly or further purified by antibody
and complement lysis as follows. Cells were
35 resuspended (2.5 X 10° cells/ml) in RPMI medium
containing antibodies (all at 10 pg/ml and from



shown in Figure 16 and Table 1. TABLE 1 30 Effect of CRP-1, B7RP-1, CTLA-4
and B7.2 Fc fusion proteins on the onset of arthritis Treat ment croups M
an+ - of onset CTLA4-Fc 60.00.0 WD 00/46240 5 - 98 - CRP1--Fc48.913.2
B7.2-Fc28.414. 1 B7RP1-Fc33.916.6 PBS37.717.1 3 Novenber 28Q@&wember 2003
PCTI USOO' 01871 in mce treated with CRP1-Fc fusion protein, 10 the onset
of arthriti oé’%‘m‘foorrs wer e del ayed by approxi mately 10 dﬁ?ﬁ’”%’“%’rrpar ed to
the PBS treated mice. This denonstrates that the inhibition of the

CRP- 1/ B7RP-1 pathway can all eviate di sease synptons in .this nouse nodel
of rheurmatoid arthritis. 15 Mce treateth wi th B7RP-1-Fc or B7.2-Fc showed
an earlier onset of disease (Table 1 and Figure 16a) wth an increase in
arthritic sevehatwir{derguagaibbl rascnxeoﬂph:tlﬁed(m@nhhmlm.t nEatled control s.

Thi s indi cat ego1 thatetiheB7Bhgd - F(_cld‘ntésggn?pf)ot gl_pe ephigpees the T-cell 20
i mune response.  Such activit ’CF@K{I egﬁégtl ng, anti-tunor

i munity in' V?I§6114I'1'Pe5 &dpogpf‘i ‘%l]é%'{es BYRPIE Fc in-this
nouse nodel of(Cldmeurmao-lmzarthThd:|c1=.141|sdweaeethdzha.ncuhetqa@tdmwecan be

Ton o 2, L g Sbnyerimniesgt & oo By edosnsst mromession,

T t th h ,
W?l.:’?g {Eg i nSEP%l(:Y‘P%rfP’{)FQP%I uﬁ?*]%b’fﬁ?lsw 8’“9&“? h(%% 123%@% ts the di sease

synptonms. 30 Emdnin@iRRett Eori anuudbli tdonahf 3 Gumiat oty 3B®rel THesease
phenotype in LE8NSORIYEL PBiG8ted again, and the complemient treatment

was repeated. Before plating, the cells were washed

10 with RPMI containing 10% FCS. U-bottomed 3896 well
plates were coated with an anti-CDB antibody (Clone
145-2C11, Pharmingen) at concentrations ranging between
0 and 1.2 pg/ml), and anti-human IgG Fab, (Sigma, 12.5
ug/ml) overnight at 4°C, followed by a 6-9 hr

15 incubation at 37°C. T-cells (1x 10°/well) were
cultured in the absence or presence of various Fc
fusion proteins for 48 hr and were pulsed during the
last 18 hours with 1 pCi of ’H~thymidine. Control Fc
proteins included a fusion protein of OPG and F¢ and a

20 nonfused Fc protein fragment. The cells were then
harvested and the incorporated radioactivity was
counted. B7RP-1-Fc co-stimulates T-cells to proliferate
in a dose-dependent fashion (Fig. 15a), and an anti-
B7RP-1-Fc antibody specificaily inhibits this co-~

25 stimulation dose-dependently (Fig. 15b).

Exemple 18
Inhibitors of the CRP-1/B7RP-1 pathway decrease the
30 onset of rheumatoid arthritis induced by collagen.

Collagen-induced arthritis (CIA) is an animal
model of autoimmune polyarthritis in rodents and
primates that has many similarities with rheumatoid

35 arthritis in humans. Immunization with heterologous



35 Persistent overexpression of the B7-related protein (B7RP1-Fc) in
22-t0-25-week-ol d transgenic m ce(Exanple 12) induces a striking phenotype
of 3 Novenber 2003 WD 00/ 46240 PCT/ US00/01871 - 99 inflammtory bowe

di sease (I1BD) with marked thickening and chronic |nflann§$kggmpérﬁﬂ% smal
and' |l arge bowels (enterocolitis) and weight |oss in sone aninmals.

Hi st ol ogi caVP\P94&@2#e npst severe inflammatory changes 5 werwsfowid in the
proxi mal and distal colon, with mlder changes in the small intestine. The
proxi mal col on was narkedry t hi ckened with fissuring ulceration,

transmural inflammation, and hypertrophg7of the colonic nucosa, while the
di stal colon had diffuse nmucosal 10 hypertrophy (or focal erosion and:

glﬁgdular aLerb&iesvuﬂlhyﬁe mtceéxmaga& (Ehﬁé iﬁdﬁ@e@ﬁhnséﬁﬂdlmMQ?@Stlne Qﬁdl
i to marke t e rat c anges ile
t he di st al sngF%H%%§ 9 e %ﬁg a&onk#ﬁ éﬁ?%%%:ﬁ ; ft in some
ani mal s 15 anﬂuﬁ??lb'b’fﬁllq ﬁ‘o@ﬁﬁeﬁtm% Tﬁ@ngﬁ@&tﬂtn-‘@llnéhaﬁg@s:a/vere nost
severeland gonﬁtntmmWWanaomnn aﬂeuﬂ@mﬂ9ﬁﬁh§cﬁﬁﬁﬁﬂ% tbr@nﬁgemrm.glce bgt
were al so @bsegLv e e ce_in this study.

It is int e?es?%nlgg?i&e%f\b %h? %sﬁ%é%%'sgg Oe%%@c O%eéf’% (gi# ound in the
proxi mal coIoﬁeaFF&N%uﬂlﬂflﬂﬁeanﬂl%ﬁﬁthﬁ@eﬁkce?QHQM§¢ ghad (Frbazmahsnur al
chronic granutoﬂﬁlﬁnknﬂdﬁﬁmaﬁHBYIZﬂ1\ﬁﬂkBBWWIQESMMﬂwa%tstﬂ¢£ﬁ€d igel I's, nore.
cl osel y resengl n ) e [ colitis in
humans. 25 I\/brTrB ﬁllﬁ %%16. Iagé"l{]m%en@!r Ef&r?nérﬁ]%g‘g?hf %&%g’scri bed in

|
_mce deflC|enFa?neW¢h§*ﬁ%99kPﬁ 3ot: hufiatio Wath| Gp WRS€FAY; anenia, and
. enterocol1@i saathetctingusideptibbatBile RIdTesh+2fal micactIddiksbn et al . 1993;

sartor 1995 phsaelptidl . pl%8ends b Derk Lrhisaackeul S M ce. the

initial changes In transgenic mce consist of mld, foca
infiltrates Opl|¢ﬁ|Qﬂﬁ%§ygpy1ntradermally at the base of the tail.

Mice were monitored 2-3 times per week for the
development of arthritis. Arthritis severity was

15 determined using a grading system for each paw as
follows:0: no arthxritis; 1: redness or swelling in 1-3
toes; 2: severe swelling of paw; 3: joint ankylosis.
The score of each limb was summed to give a severity

range from 0 to 12 for each animal.

20 Mice were injected with 100ug (in 200 pL) of
protein intraperitonially twice per week. The
treatment was begun 1 day after immunization with
porcine CII and was stopped at day 52 post-
immunization. The experiment was conducted in

25 treatment groups of 10 mice, and animals with scores of
1 or above were scored as positive. The results are
shown in Figure 16 and Table 1.

TABLE 1

30 Effect of CRP-1, B7RP-1, CTLA-4, and B7.2 Fc fusion
proteins on the onset of arthritis

Treatment groups Mean+ /- _ of onget
CTLA4-FC - 60.0+0.0



cells in the lamna propria without colonic epithelial hyperplasia

- (Exanple 13). In older mce, the affected colonic segnents becone

t hi ckened due to gl andul ar 35 hypertrophy/ hyperplasia and chronic
inflammation. WO 00/ 46240 - 100 3 Novenber 2003 PCT/ | JS@RQdP%dr Add
proxi mal amnwgb ehiz24@l col ons of the B7RP-1-Fc mice had noggnsheoka severe
colitis with histologic features of inflammtory bowel disease (1BD). The
affected segnments of the proximal colon (Figure 17B-17D) were 5 diffusely
t hi ckened, due to prom nent gl andul ar_ i thelial hypertrophy and
hyperplasia with elongation and dilatation of the nucosal glands (Fig.
17B), which had incre unbers of mtotic jfi and rare crypt
abscesses, but retainegisgﬁﬁ%t cells with nuc#ﬁ'?gggszlo 17D).. The nucosa
had di ffuse chronic inghagoptéion in the | am g pgopria, which in sone

ani mal s extended trangnmupaliy to involve the3gndetbyéng | ayers of the gut
wal |, inclaudi ng the submucosa, nuscul aris, serosa, and the adjacent
mesenteric fat tissue EBEg. 17B-17C). 15 The i3¥-Fakfetory infiltrates

consi sted of |ynphocytes (predom nantly CD3+, CD44+ T cells), plasna
cells, and epithelioid nmacrophages (Fig. 17F) m xed with sone neutrophils
and occasional nultinucleated giant cells . (Fig. 17E), characteristic of -
chroni ¢ granul or nat ous Iromiae| trgriedonith | GRkdicd fugger REVLItpst | y B220+
cells mxed vhé horgd lor BYBRET S OfsymbBims ebdd dsegealisp present in the

mucosa and .around smaller blo vessel .04 the sub o) deeper

| ayers, incl u?l‘i’%ﬁox’r%%n eft')lbc %’éﬁ %%F:Eﬁ‘pi#%.'_%err%% Eﬂrrgné%%n al ned 25
mucopur ul ent Bicenuc S sedenapatyaties thap) theseinhibitdopdebdd®f colitis,
wi th nul tifocekpfissIHE-NOpatheey addn0alabvifiee nlicess easpimptess nur al

~inflammati on | /B- - 17C) Wﬁ% k [ B7RP- 1- Fc transgenic
m ce. 30'The'Eég%gwméﬁFgﬁaég:?ﬁe ,%$§gEc£¥§§5§§}§ﬁic m ce was al so
di f f usel Y17 hi ckened andlifgpErgatrd withi BERP-1-Fc or B7.2-Fc showed

an earlier onset of disease (Table 1 and Figure l6a)

with an increase in arthritic severity (Figure 16b) as

compared to the PBS-treated controls. This indicates

that the B7RP-1-Fc fusion protein enhances the T-cell
20 immune response. Such activity may be useful in

generating anti-tumor immunity in vivo.
The opposite effects by CRP-1-Fc and B7RP-1-

Fc in this mouse model of rheumatoid arthritis indicate

that the pathway can be manipulated to either enhance
25 or inhibit the disease progression. Targeting the CRP-

1 protein with soluble B7RP-1-Fc enhances the disease,

while the interaction of soluble CRP-1-Fc with B7RP-1

inhibits the disease symptoms.

30
Example 10
B7RP-1-Fc induces an inflammatory bowel disease
phenotype in transgenic mice.
35

Persistent overexpression of the B7-related
protein (B7RP1-Fc¢)} in 22-to-25-week-old transgenic
mice (Example 12) induces a striking phenotype of



el ongati on, basophilia, and dilatation of the colonic glands (Fig.
18B-18G), sone of which contained crypt abscesses (Fig. 18D and 18F) and
mucus. - The lam na 35 propria had a mld diffuse inflammatory infiltrate of
| ynphocytes (predominantly CD3+, CD44+ cells, 3 Novenber 30Q3eMPaPO9ck6240 -
101 PCT/ US%[%@JIE particularly in the superficial nucosa; Fig. 18E), as
wel |l as plasma celTs and focal aggregates of -epithelioi ecrastompdrages m xed
wi th some neutrophils. Lynphoid aggregates (of predom nantly 5220+ cell's;
Fig. 5 181) and' 18F) were al so scattered throughout the nucosa. The snall
I ntestine of B7RP-1-Fc transgenic mce Bad- nore variabl e changes,
~including nm'ld to focally marked nmnucosal and crypt hypertrophy and
hyper pl asi a (Fp§lamgsomndod@D disénsr TBDYI ¥l tl5 Maakie@SthENHNG rom 1: 4 to
10 1.5:1, as eafpakeshi® ik ' (o] ' acconpani ed by a

@ ihedmhBei b HORbE Lmﬂf%q aﬁfﬂg%?

predom nantly I hopl asmacyti Iptiltrate 1n . i a. The

mucosal hyper‘_ﬁ%{gg?%gwglﬁgsﬁnér’ﬁ%%tloﬁﬁ thesqReoanagplesml | intestine,

i n¢l udi ng t heHdgbekearnalilvy. the Brosindeterpath Litraroyvt Bgaddisinum (Fi g.
Yy

19D) . The STypbrearéiid agl the Yesxipadlhy desanoed,apd dysplastic in the
rast,’ ¥ di stal snall

nost severely ted mce,' (Eig. 19D). |In con )

i ntestines (i 2%51‘;0?313&8&& m'c ?‘grﬁé@%lﬁ?PB?s'ﬁ’d}%hyThﬁlmeshmlr ophy of the
il eal nucosa FHeR W& 1@Ekedly htilakeriedgwithi tkeanriggoal éeeali ongss of villi
(with a crypttyahdmigrdlatingl fmdedod sn@SEyvpd ejroal ratio of
1:2), while opper mi e had m| (g i|e§|h arrﬁ‘é%ésﬂ[s‘tlf'iy%%e?%r%%%y‘?" &8“B7RP- 1- Fc
~fusion protein acts to act vatd s CorrR Raddiffuspempentall e for
celicitingh phERRASHPEYVéPy £0erl mrosdonhand oflamdatar Giatupty)di sease. This
i ndi cat es t hawi timic efllcerabatn MYrHRe pregRRIS | a2 1f Yhrediifad Halsammation in

Crohn's di se I Lyat e he B/RP-.1--FEc_fusjon protélrn. Soluble
protein, !30 gf\ﬁﬁo% ﬂ%trr%ﬁamﬁic%ﬁle%‘gpgrgﬁ?ﬁlm gl IPJ}F:IL‘E‘?IRFI; 1 may

atory changes, while the distal small intestine
(ileum) had mild mucosal hypertrophy in'some animals

15 and atrophy in other mice. The intestinal changes were
most severe and consistently found in the femalé B7RP-1
transgenic mice, but wére also obsérved in several'df'
the male transgenic mice in this study. V ‘

' It is interesting to note that the histologic

20 features found in the proximal colom, including the
fissuring ulceration and the transmural chronic
granulomatous inflammation with multinucleated giant
cells, more closely resemble those seen in Crohm’s
disease than ulcerative colitis in humans.

25 Morphologically, this colitis also mimics the IBD
described in mice deficient in interleukin-10, which
develop wasting, anemia, and enterocolitis affecting
their entire intestinal tract (Kuhn et al. 1993; Sartor
1995; Leach et al. 199%9). As in the IL-10 knockout

30 mice, the initial changes in the B7RP-1-Fc transgenic
mice consist of mild, focal infiltrates of inflammatory
cells in the lamina propria without colonic epithelial
hyperplasia (Example 13). 1In older mice, the affected
colonic segments become thickened due to glandular

35  hypertrophy/hyperplasia and chronic inflammation.



therefore be useful in inhibiting IBD. 35 Exanple 20 The B7RP-I|-Fc fusion
protein inhibits tumor growh in mce WO 00/46240 - 102 3 Novenber 2003
PCTI USOQ' 01871 To exami ne the effect of B7RP-1 and CRP-1 on the growth of
t he i mmunogenic murine Meth A sarcoma, we investigated ' | ubl e
B7RP 5 1- Fowabdissgdos t he grom h of an established Meth A :ggﬁ%%%f%o%gl b/ c
m ce. Exponentially-growing Meth A sarconma cells were inplanted by
intradermal -injection of 0.5 mllion cells in the abdonen of Bal b/c mce
on 10 day 0. On day 7, when the tunors 9 ached -- 100 mm, the mce were
treated with either vehicle (PBS) or é -1 -FC (8ng/ kg), subcutaneously in

Lunor s ver o T prayiBer B dBktatleal iy Re eROB OB WEE TS 1
estimat ed usihef moderabent® SevRyep OVt isevitl hiGtalogix | faaguEpE2] .. - The
ML A sar Corm o e e o s by - phas & 8
slow initial seél\gtsvvgg #%%Iﬂ(}-m%&“%g 5015%1 a&iq@l;e"%? ?’Z%?%T%ﬁ%vg%eenfi al phase.
I n B7RP- 15Fc Cfir@alS@éYreré?anﬁéivgﬂ@ﬁt Ko opronimenty Fdandakasi gni fi cant | y
s:c O\t/vﬁ(ra l: (r; nt ??ﬁmaiaexnﬂaffmi@hyphaaehmli%witheemsr?faagenv% umes 25
?espectively |gﬁ%?zgg%?ﬁrq%é?%%gggg%%gﬁ?ﬁ%gfkqﬁggéP%%%f;i%ﬁ?%ited t uror
growt h si gni fiashRfioFerfet mmunbiygelof MhEokR £Firesngny RS PEhe
benefici al thhessaesislels¢ bitlréyailfzdobobbet somdlll eriBRRRudikQrirat ei n, and
ot her a(itoi Vaf’ﬁf)s.. Ofrhghﬁugggf ﬂa(dcﬁgf%ugét Jﬂ"(@éﬁld @n%ﬁgnmation in

the lamina propria, which in some animals extended

transmurally to involve the underlying layers of the

gut wall, including the submucosa, muscularis, serosa,

and the adjacent mesenteric fat tissue (Fig. 178-17C).

15 The inflammatory infiltrates consisted of lymphocytés
(predominantly CD3+, CD44+ T cells), plasma cells, and
epithelioid macrophages (Fig. 17F) mixed with some
neutrophils and occasional multinucleated giant cells
(Fig. 17E), characteristic of chronic granulomatous

20 inflammation. Lymphoid aggregates (mostly B220+ cells
mixed with small numbers of CD3+ cells) were also
present in the mucosa and around smalier blood vessels
in the submucosa and deeper lavers, including
mesenteric fat (Fig. 17C). The lumen contained

25 mucopurulent or mucous exudate (Fig. 17D). Severe
evidence of colitis, with multifocal fissuring
ulceration of the mucosa and transmural inflammation
(Fig. 17B-17C), was found in these B7RP-1-Fc transgenic
mice.

30 The distal colon of the B7RP-1-Fc transgenic
mice was also diffusely thickened and hyperplastic with
elongation, basophilia, and dilatation of the colonic
glands (Fig. 18B-18G), some of which contained crypt

~ abscesses (Fig. 18D and 18F) and mucus. The lamina

35 propria had a mild diffuse inflammatory infiltrate of

lymphocytes (predominantly CD3+, CD44+ cells,



treatment of i.munogenic tunors. inmunologic anti-tumor activity is

closely associated-with cytolytic T-1ynphocyte 35 (CTL) function.

Consi stently, the B7RP-1-Fc protein i.s expressed on cytolytic CD8+ T-cells
3 Novenber 2003. WD 00/ 46240 PGTI US00101871 -- 103 ( Exanpinv8mbE goge 6) .
.These data ‘%b pﬁg‘h}y support B7RP-1 functions on cytolytic CD8+ T-cells.
57RP- 1-  Fc, er stinmulators of the B7RP-1/ CRP-1 .pat REEYSOMAtyE t her ef ore
be used to enhance cytolytic 5 T-cell,and cellular inmune functions for a
nunber . of,non-cancer-related indications. Enme 21 10 Inhibition of human
B7RP-1 activity'in vitro To determi ne ilPlhdman. B7RP-1 has positive
co-stinmulatory properties, we tested cells expressing human B7RP-1 and
human B7RP- 1-Fartimilerlysipr theisvpenfictel Imyroaki; f il i 189E)gsagys. The- human

B7RP- 1- FC f uSi@I. Ris0ifiaRmiese CONSEUEbEs) bé/ggff'é%'a@g ne sequences
correspondi ng, Ot ;N9 Acl ds to 247 }ﬁart I a uman | gGl gene
sequence (Exané)lfé'1 o1 PRET SCﬁF’x:eL F‘ﬁlq‘ S8R BPB’E’&?RF%&S const ruct ed

by 20 fusing W@&]@Qgcegab@ﬂr(@éppnddmgmantam B220€ickslll; Fagld46 to a
partial hemanigyGhoaee) searenato ExaERLEs ?ehroEBﬁoH?té}@%u%aEO”St ruction,

expression an%§< yrifi.cation of b on proterrns were conducted as

described in Hlaé‘l 1REGERLIS 2 ?gR trerEgerbe MGRIP8Cory activiti es
that are deﬂ%‘?ﬂéﬁ’taréﬁbéﬁt thamesst llm;lll-'atﬂmm nifidgtipef@dail)ly markadditi on,

EEI s acti \élltjgmmahea&aeaﬁgp@ah}@értwbhi}é@ﬂ Wp@,@pﬁggyg)l & g’%gBFc protein:
i gure 0- ory_ejfect a| ne usi ng CHO
’ 0 ek T 1%R, r o mpmbias Eron "

~¢cells that express e af che entire
. £odi ng s@Quenktd:FRguFempared tphd: Mo@&c’@h@mmﬁrg&tmwes by human T-

accompanied by a predominantly lymphoplasmacytlc
infiltrate in the lamina propria. The mucosal
hyperplasia was most prominent in the proximal small
intestine, including the duodenum (Fig. 198) and

15 particularly the jejunum (Fig. 19D). The crypt
architecture was focally deranged and dysplastic in the
most severely affected mice (Fig. 19D). 1In contrasé,
the distal small intestines (ileum) of some mice, had
mild, patchy villous atrophy of the ileal mucosa {Fig.

20 19F) with blunting, thickening or focal loss of villi
(with a crypt:villus ratio of 1:1 or less, instead of
the normal ratio of 1:2), while other mice had mild
ileal mucosal hypertrophy.

The B7RP-1-Fc fusion protein acts to activate
25 cells that are responsible for eliciting a phenotype
very similar to that of human Crohn‘s disease. This
indicates that the cells that may be responsible for
the inflammation in Crohn's disease are activated by
the B7RP-1-Fc fusion protein. Soluble protein,
30 antibody or small molecule inhibitors of B7RP-1 may
therefore be useful in inhibiting IEBD.

Example 20
35 The B7RP-1-Fc fusion protein

inhibits tumor growth in mice




cells under the above in vitro proliferation 35 conditions was determ ned.
Supernatants from T- cell cultures stinmulated for 48 and 72 hours were WD
00146240 - 104 3 Novenber 2003 PCTIUSOO O 871 .analyzed for IL-2, |L-10;
and | FN-gamma by ELISA according to the manufacturer's spegivbingat »E03s

(Bi oSour ce wabh@dgpat i onal ). The | FN-gamma and | L-10 | eveg,%gggth%lm
significantly increased; however, 5 unlike the case with

co-stimulation, 1L-2 was not notably induced (Figure 21d). The increased
| evel s of | FN-gamma, a. Thl cyt oki ne, elate with the B7RP-1 functions
to increase 1g&xa, as described in Exg‘r(?%le 13. 10 in vitro T-cell
co-stinul ation assays were conducted as follows. Highly purified human
T-cells (>98% CD3+) were isolated by negative selection of fresh or

t hawed, adherence depl &vedxaRBME tsi md fppb dRIRIRFGL andneR¥<l beads (N

I tenyi 15 Bi Ofnecehe Bﬁﬁdths éltﬁelﬁénﬁ% bﬁiwﬁhﬁﬁm@emthml tured in
triplicate wells I n 96 we 0% FCS. To

eval uat e B7RP9§r‘P?f“a'cé"’esllF?fﬁEﬁW%fer gﬁ%gﬁE gb‘?'l Fl B?I% of anti-CD3
(Phar m ngen) anfc 1Efgatls &hei ghowtin dig@nFes¢Siiadled Methna100 | 1X PBS were

pre-coated onto-LLhotstomphategi Ly, an i ncubation at 4C overnight. The
unbound anti-CD3 and anti - ved, and the cells were

cultured in the preser?ﬁ‘?oﬁ‘ﬁnngbéeﬂﬁegrﬁ“@gr%{%%rg‘)(,s&%:@f’ll?r ations of 25
B7RP- 1-- Fc, OPELT® ware Agblsntedtby GDegaderhal MuiestionFof CRP- 1- Fc

in/himbition OfoBiF%&ﬂxlF&i c%@ﬁti.ﬂuh\?é iawafmgngeflﬁalwrcemeuétuﬁle? in 0.h38 .
G 57RO FORY 1Dt b e R o R AL SPF Py TRLd BB 1 Fo or OPG Fo.
starting at 1@w rg/th#% Geé\v%nqjdir@aééds‘t’imlﬁi{ﬁhéﬁ E?hUF?@ cells expressing
B7RP-1, T-cel kepaprér @yrpinedei (8figAtg), subcutaneously in the
neck on days 7, 10, 14, and 17. The bidimensional
diameters of the tumors were measured by calipers
15 and the tumor volume (in mm’) was estimated using
" the formula: Tumor volume = [{(width)2xlength}/2].
The tumor growth was monitored up to day 28. Each
group had eight mice.
The Meth A sarcoma growth pattern of the
20 control tumor was bi-phasic: a slow initial phase
was followed by a relatively rapid exponmential
phase. In B7TRP-1-Fc¢ treated mice, the growth of
the tumor was significantly slower in the rapid
exponential phase. On day 28, the average volumes
25 of the control and B7RP1-Fc¢ treated mice were 1410
- mm’ and 580 mm’, respectively (Figure 20).
Therefore, B7RP-1-F¢ treatment inhibited tumor
growth significantly in this model. The data
strongly suggest the beneficial therapeutic utility
30 of the soluble B7RP-1-F¢ protein, and other
activators of the B7RP-1/CRP-1 pathway, in the
treatment of immunogenic tumors.
Imnunologic anti-tumor activity is
closely associated with cytolytic T-lymphocyte
© 35 (CTL) function. Consistently, the B7RP-1-Fc¢
protein is exﬁressed on cytolytic CD8+ T-cells



bottom plates with various concentrations of soluble anti-CD3 in the
presence or absence of WO 00/46240 - 105 3 Novenber 2003 PCT/ USOQO 01871
various amounts of mitomycin-C treated CHO B7RP-1 cells or CHO vector
cells. To.test for T-cell proliferation, cultures were pgm&ggmﬁbﬁﬁndg

uci /well (3H TdR during the last 18 hrs of a 72 hr culture. 5 T-cel
proliferati &P W4R4et er ni ned by (3H TdR i ncorporation. THeaUseRuhs of one
representative experinent fromthree random donors are expressed as mean
CPM i ncorporated +/- SD. For anal yses of cytokine production, cells were
cultured for 48 and 10 72 hours and supggnatants were collected for ELISA
These experinments show that the extracellular ‘portion of human B7RP-1, as

described in ﬁmmu@ 44, ruhen fysedridsa d&%@@tE&wrﬁiﬁ

BRbrt
can, co-sti nul c in vitro. . Thi ation’is |nh|b|ted b
omp. S0 v LS RSl dhe' o Ryed IV Sobd BLtH S WTaeh o BrRe ey

function. In \ﬁccrr ®ra85he%s, S@Maégrsh@f thes ®7RPedl/GRR-<L usi ng human B7RP- 1

and CEP&L COlﬁacthlwby,wﬁ@ﬁ ﬁlmxféﬂﬁ@enbé%s@tﬂob@ﬁham?@c:? AyRigtein, 202
pepti body, gor e 1_nhi B/RP- .1 1l activity. * 5
Wile the preggg% anentg%% %8 eég}Fﬂgﬁ ROT & TRIMBET e preferred

enbodi nent s, iaf P§n'Gﬁﬂ%ﬁ%ﬂ%ﬂ%ﬁt@ﬁa%n@%ﬁﬁﬁﬂﬂn§ns and nodifications will occur
to those skilled in the art. Therefore, it is intended that the appended
clainms cover .all such equivalent 30 variations that cone-within the scope
of the invention as clained. 3 Novenber 2003 -106 Clains: 1. An isolated
,unuclelc aci d nol ecul e consi sting BEmpleudleot i de

L F ' 10 Inhibition of human B7RP-1 activity in vitro

To determlne if human B7RP-1 has positive
co~ stlmulatory properties, we tested cells
expre551ng human ' B7RP~1 and human B7RP-1-Fc fusion

15 protein in T-cell proliferation assays. The human
B7RP-1-Fc fusion protein was constructed by fusing
gene sequences corresponding to amino acids 1 to 247
to a partial human IgGl gene sequence (Example 14).
The human CRP-1-Fc fusion protein was constructed by

20 fusing gene sequences corresponding to amino acids 1
to 146 to a partial human IgGl gene sequence
(Example 2). The methods of construction,
expression and purification of both fusion proteins
were conducted as described in Example 7. B7RP-1-Fc

25 demonstrated co-stimulatory activities that are
dependent on anti-CD3 stimulation (Figure 21a). 1In
addition, this activity can be specifically
inhibited with soluble CRP-1-Fc¢ protein (Figure
21b). sSimilar co-stimulatory effects were obtained

30 wusing CHO cellg that express membrane-bound, human
‘B7RP-1, containing the entire coding sequence
(Figure 21c).

The production of cytokines by human T-
cells under the above in vitro proiiferation

35 conditions was determined. Supernatants from T-
cell cultures stimulated for 48 and 72 hours were



sequence selected fromthe group consisting of: a) the nucl eoti de sequence
as set forth in Figure 2A (SEQID NO 6) or Figure 3A (SEQ ID NO 11) or
Figure 12A (SEQ ID NGO 16); b) the nucl eotide sequence encodi ng the

pol ypeptide as set forth in Figure 2A (SEQ ID NO 6 or 7)3Nooambasiobizes

1- 322 or freeow4gdddues 47-322, or as set forth in Fi gur BCBESGED | D NO 11
or 12) fromresidues 1-288 or from residues 19-288, 20-288, 21-288,
22-288, 24-288, or 28-288 or as set forth in Figure 12A (SEQ ID NO 16 or
17) fromresidues 1-302, or fromresidygg 19- 302, 20-302, 21-302, 22-302,
24-302 or 28-302; c) a naturally occurring alleli c vari ant or alternate

splice variang,ofy g 16oh OfLUD), ol SRUGheR! kfemseayence

conpl enent ary to a b %%% cf(’g‘f}-l el. ¢ _acid nol ecul e
conprising a RGEPE 1'i‘%lé: s &lfe %pcetﬁﬁﬁirys FRERE P58 Ret er of ogous
expressi on coriBio$oserpdnternahiomily .t hhauEMeorampe andqbert® is sel ected
fromthe grouﬂeﬁeﬂélﬁféﬂ%@ﬁﬁﬁéaﬁm nuekegtide wrmmence as set forth in

Figure 2A (SEQ | gyre 3 SEQ I D NGO 11)
from nucl edt i HB%”F*‘ ca&le I‘l’F'Bﬁ éﬁ%&o(gﬁﬁn?%‘% G;ﬂ'f ro{%iénucl eot i des

201-2004; b) hbe notAlsat iigducequéftaurencddl ng T PIEEERLi de as set forth
3 Novenber 2093yeif /ot AN @anﬁazﬁa(ﬁmay@ommﬁ @rrelateowitiesi dues 1- 322

or fromresiduyes 4 as_s 0 A (SEQ ID NG 11 or
12) from resi ihesB 'ng'fzs’g EyRdr g EeS| aéulleels%S I%%éj > 288, 21-288, 22-288,
24-288, or 28degsribedsis@xamplenldn Figure 12A (SEQ ID NO 16 or 17) from
resi dues 19302, or fronirf agitHeee-3811 m,staﬁumemﬁjas%&s 22-302, 24-302,
or 28-302; c) . a natur edf\%%g?é?'g&f'%lel ?&gﬁlyc L] ég kgl nate spl i cer

. variant of (af'eoF g rml ecul e does not
i ncl ude nucl e8tcgd Sl(=t3)9%2(§@3dﬁ were) 15916ed1 BY SRegRt iR nucl eot i de
sequence. 3. Achesti&g!df ErEehi srnghiunsl nacherenaeidepidtedul e of C aim 2.

4 Tne host ool ol a1 13 14 B fagn USAbUabLC ciftdemyl, The oSt cel i of

Caim3 which’is a aryotic g ﬁésfor produci ng a
pol ypept i 48 cEAPEESI ng ﬁ?‘tﬁﬂllﬁg (d # P UFELLBf e HEEE cell of Gaim3 in
sui tabl e cul twh&tﬁeddumaﬁﬂpls.@laam welldein 96 ypdptpbatds dm the culture. 7.

A pol ypeptide bgﬂg?ﬁ}ﬁw eﬁés of ,Ig iy %%Qatg sfPal_ypept i de encoded

by the nucl el a L. I sol ated pol ypeptl de
sel ected fromddwetgmon@tmnswwtrlmgsoconcentratlons of anti-CD3

(Pharm;ngen) and 10 pg/ml anti-human IgG Fc (Sigma)
20 .in 100 pl 1X PBS were pre-coated onto U bottom
. plates by an incubation at 4°C overnight. The
unbound anti-CD3 and anti-human IgG Fc were
removed, and the cells were cultured in the
presence or absence of various concentrations of
25 B7RP-1-Fc, OPG-Fc control or anti-CD28
(Pharmingen) . For CRP-1-Fc inhibition of B7RP-1-FC

co-stimulation, T-cells were cultured in 0.33 pg/ml
anti-CD3 and 10 pg/ml anti-human IgG Fc pre-coated
wells with 0.5 pg/ml B7RP-1-Fc in the presence of
30 serially diluted CRP-1-Fc or OPG-Fc, starting at 10
pg/ml. To evaluate co-stimulation by CHO cells
expressing B7RP-1, T-cells were cultured in flat

bottom plates with various concentrations of
soluble anti-CD3 in the presence or absence of



a). the amno acid sequence as set forth in Figure 2A (SEQ 1D NGO 7) or
Figure 3A (SEQ I'D NO 12) or Figure 12A (SEQ ID NGO 17); b) the mature

am no acid sequence as set forth in Figure 2A (SEQ ID NO 7) conprising a
matureé amno term nus at residue 47, or Figure 3A (SEQ | BN¥EmMb3E) 2003
conpri sing am no term nus at any of 'residues venber 2003 -108
19, 20, 21,%2(2&4%60r of Figure 12A (SEQ 1D NO 17) c" WIEY a mature
am no term nus at any of resi dues 19, 20, 21, 22, 24, or 28; c) a fragment
- of at |east about 75 amino acid residues of the ami no acid sequence set

- forth in Figure 2A (SEQID NO 7) or a #Paghent of at |east about 231

am no acid residues of the am no acid sequence set forth in Figure 3A (SEQ
ID NO 12) or BHaE apaupsSE@] mionyein-C \iirsadied CHe BTRRagnent has at

| east one .act |<yejms 22l egbededtadnarllscel To predd freatriognactivity or a

" T-cell t t d
201 el o var! ami rpkibli o Qlbedl W80t Waffed Pl Pyl 7100 A0
anti body or fr el peeftienllyE Bitndi Shypepti de of
haﬂ%‘éﬁlﬁ@ fthepdest | By BEndi iy thews
Cl ains 8 ors 9.7ddel1ThecanEsbathorD wakr ageeRiiaia anl[fn]k@RV\hl chis a

nonocl onal a .‘EX:: Th o] Claim 10 which is a
human anti bod;«/e'?ﬂé%ﬁ ﬁ&gﬁfl gr}gé]g(?lr%% ?’ég ér%nér?eqfr}%%%glg%ﬁ%t%l chis a

hunani zed or Weérﬁ’ﬁtmmﬁﬁomﬁ@% eFed9¥xp¥edsathnent of daim
10 whi ch bi ndsaB#iedn grPMt dneorgbiditledexy + asie) | Wor afdlabpéds o5. The anti body

or fragment of, &dﬂelBrﬁ@hE drph'c@g ?g%b%ﬁ doEOBBZéQPC?}ﬂto CRP1. 16. A

.-CONMPOSi ti on compr| 8iNg i ypept | 15 8 of
- phar maceutial 19 bourspeas %ulé%i?'fat‘@ln SalPte FRLIeGELEOEPT 2B LSt abi | i zer or
anti- oxidant. '3 Novenbehe26(03«xpechiteb¥s dhqwlttpapthde conprising a

der  vative Of e RhiReRE! f5rlorClod! findh 057sb-118 o5 ThEsAAISUREP | de of

Claim1l7 which is cov wth wat'er - polyrrer 19. A
fusi on pol ypept? (Fé‘:aﬁ"é’ﬁﬁ F‘ér n"él"‘f'rheff ayﬁgp? iagy Fe Sragmeitor :
can co-stimulate T-cells in vitro. This co-
15 stimulation is inhibited by CRP-1-Fc and thus
demonstrates how a soluble inhibitor of human B7RP-
1 may function. In vitro assays, such ag that
described here using human B7RP-1 and CRP-1, could
. be used to screen for antibody, soluble protein,
20 peptibody, or small molecule inhibitors of B7RP-
1/CRP-1 activity. '

* * *

25 While the present invention has been
described in terms of the preferred embodiments, it is
understood that variations and modifications will occur
to those skilled in the art. Therefore, it is intended
that the appended claims cover all such equivalent

30 wvariations that come within the scope of the invention
as claimed.




fused to a heterol ogous am no acid sequence. 20. The f-usi on pol ypeptide of
Claim 19 wherein the heterol ogous am no acid sequence is an |IgG constant
dormai n or fragnent thereof. 21. The use of the polypeptide of Clains 8 or 9
to make a nedicament for treating, preventing, or aneliorating a T cel

medi ated di sorder. 22. The use of the polypeptide of Clains 8 or 9 to nake
a nmedi canent for diagnosing a T cell nediated di sorder 3dlovambesZ2®$t i bility
to a T cell nediated disorder in an aniiggl based on the presence or anount
of expression of said polypeptide. 23. A nmethod of identifying a test

nol ecul e which binds to a pol ypeptide conprising: a) contacting the

pol ypeptide of Clains 8 or 9 with a test nolecule; and b) determ ning the
extent of binding of the polypeptide to the test nolecule. 24. The nethod
of Claim23 further conprising determining the activity of the polypeptide
when bound to the compound. 25. The use of the nucleic acid nol ecul e of
Clains 1 or 2 €limsike a nedicanent for regulating T cell activation or
proliferation in an animl. 3 Novenber 2003 - 110 26. A transgenic
non-human mammal coqpkq ghiad! MiRUEdeiieatiebondBreratueleoidal m 2. 27. The
use of an antagonist of CRP-1 or B/RP-1 to nmake a nedi canent for

suppr essi ng anséawenerseleepdfiem the JEHPLANHHEINI P8, The nethod of O ai m 27
wherein the antagonist is an anti body which binds B7RP-1. 29. An isolated

nucl ei ¢ acid nol ecul e efc@l MRS L¥RRPES e setdoms instigure 20f (SED) 1D fragnent
of 75, 100, or 232 am no acid residues, wherein the fragnent conprises an

am no acid sequence that is at |ea out_, 70%, .. | i t,o.an amno acid
sequence as seNGr &) eHFigWeRASRES @Aﬁbsg qr%'%@%?g@‘é#éﬂ%é%& n the
fragnent has at | east one activity selected froma T-cell proliferation
activity or a T-cell ach) vied hfectidé seduence encdalingathe patypeptidecds 28lorth235,
237, 238, 239, or 240 am no acid residues, wherein the fragnment conprises

e sequonce Toradp PRt 1 Aerh or £FBRh RS oeg 6B HesRlusk 73R 1O
fragment has abr hessttfortnia Rigure BAHGESEDeNOet! off 12) from rEsidees 14383 1or fremat i on
activity or a I cell 13%ds80.L88 ACds’ bbYes, 24-288, or 28-288 or as set forth in

Figure 12A (SEQ ID NO: 16 or 17) from residues 1-302, or from residues 19-

302, 20-302, 21-302, 22-302, 24-302 or 28-302;

¢) a naturally occurring allelic variant or alternate splice variant of
any of (a) or (b);
d) a nucleotide sequence complementary to any of (a), (b} or (c).

2. A nucleic acid molecule comprising a nucleotide sequence operably
linked to a heterologous expression control sequence, wherein the nucleotide

sequence is selected from the group consisting of:

a) the nucleotide sequence as set forth in Figure 2A (SEQ ID

NO: 6) from nucleotides 1-966, Figure 3A (SEQ ID NO: 11) from nucleotides 1-
864, or Figure 12A (SEQ ID NO:16) from nucleotides 201-2004;

b) the nucleotide sequence encoding the polypeptide as set forth



- 30. An isolated nucleic acid nol ecul e consisting of a nucleic acid

sequence as set forth in SEQID NO 6 or SEQID NO 16. 3 Novenber 2003 1
SEQUENCE LI STI NG <110> AMGEN | NC. <120> NOVEL POLYPEPTI DES | NVOLVED | N

| MMUNE RESPONSE <130> A-579A <140> U5 09/ 264,527 <141> 3998=fd=PB003x150>
US 09/ 244,448 <151> 1999-02-03 <160> 37 <170> Patentln version 3.1 <210>
1 <211> 600 <212> DNA <213> Mus nmuscui@pi- <220> <22b CDs <222>
(1)..(600) <223> <400> 1 atg aag ccg tac ttc.tgc cgt gtc ttt gtc ttc tgc
ttc cta atc aga 48 Met Lys Pro Tyr Phe Cys Arg Val Phe Val Phe Cys Phe Leu

Il'e Arg 1 5 16h E@urecztA(SE@@N@ Ggﬁmﬁam%ﬁd@éxbh-gmoﬁﬁ@n%‘s%&@tﬂcﬁz agg atg
ttt tca 96 Leu Leu H s Arg Met Phe Ser

20 25 30 ttt 06833%1%?”@{5‘{%‘@’? %@E@a@ 'él@tﬁ@'ﬂ% é'@"h%@&ldva%%?@ﬁ off{§Mact gt c
144 Phe His fsdididsy1odas, Yalss 7-ddf)e238e, £¥.558 25)@88%@s@eﬁoiﬁrn Val cag

50 Ly e AP RobEAG N dee B a4 cefamdatamts-ot ¢ oe

aag acc aag 9382, m@oz;z%oeazz 802 M4t eo@ber;aag aat cca 240 Leu Thr Lys
Thr Lys GI y Ser Ay Asn Al a VaI ser [l'e Lys 'Asn Pro 65 70 75 80 atg ctc

tgt cta tat cat ctg tca aac aa c tect ttt ttc cta 288 Mt Leu Cys
Lgu Tyr His Leu Se? AsH Adiptda V9 %@rallphcévqjsﬁ@t preRjternate splice variant of

(a) or (b);

and wherein the nucleic acid molecule does not include nucleotides 1 to 200 of
SEQ ID NO: 16 5’ of the nucleotide sequence.

3. A host cell comprising the nucleic acid motecule of Claim 2.
~ 4. The host cell of Claim 3 which is a eucaryotic cell.
5. The host cell of Claim 3 which is a procaryotic cell.

6. A process for producing a polypeptide comprising growing a culture
of the host cell of Claim 3 in suitable culture medium and isolating the
polypeptide from the culture.

7. A polypeptide produced by the process of Claim 6.
8. A polypeptide encoded by the nucleic acid molecule of Claim 1.
9. An isolated polypeptide selected from the group consisting of:
a) the amino acid sequence as set forth in Figure 2A (SEQ 1D
NO: 7) or Figure 3A {SEQ ID NO: 12) or Figure 12A (SEQ ID NO: 17);
b) the mature amino acid sequence as set forth in Figure 2A

(SEQ ID NO: 7) comprising a mature amino terminus at residue 47, or Figure
3A (SEQ ID NO: 12) comprising a mature amino terminus at any of residues



85 90 95 aac aac cca gac agc tcc cag gga agc tat tac ttc tgc agc ctg tcc
336 Asn Asn Pro Asp Ser Ser Gn Gy Ser Tyr Tyr Phe Cys Ser Leu Ser 100
105 110 att ttt gac cca cct cct ttt caa gaa agg aac ctt agt gga g$a tat
384 1le Phe Asp Pro Pro Pro Phe Gn Qu Arg Asn Leu Ser GNovehibedY0o03L15
120 125 ttg cat att tat gaa tcc cag ctc tgc tgc cag ctg aag ctc tgg cta 432
3 Novenber 2003 2 Leu Hs Ile Tyr Qu Sgg8d n Leu Cys Cys G n Leu Lys Leu
Trp Leu 130 135 140 ccc gta ggg tgt gca get ttc gtt gtg gta ctc ctt ttt
gga tgc ata 480 Pro Val Ay Cys Ala Ala Phe Vval Val Val Leu Leu Phe Ay

Cys Ile 145 139 d521189 Ziller%t 6r ﬁ%ﬁret%(@Eb ioFROAR 'P)c%?rg)r@ﬁ‘l@ dfbtufe @ tcc agt
gt cat gac 528 Leu Ileile T GIy Ser Ser Val H's

Asp 165 170 1?5‘“&@@'5‘95&5@“3@@6[3%'@%‘3%1%Zpt%1 ééngbé@ 28§ca gtc aac aca aac aaa
aag 576 Pro Asn Ser Gu Tyr Met Phe Met Ala Ala Val Asn Thr Asn Lys Lys

180 185 190 tct aga ctt cgcafrg%ﬁaemtcgaaré@sttab%ut‘E@émmogac#@#ésiﬁhas 6l theVal Thr
Ser 195 200 <210> 2 <211> 20 <212> PRT <213> Mius muscul us <400> 2 Met

Lys Pro Tyr . . Phe Val Phe s Phe Leu lie Arg Leu Leu Thr Ay
Gu1le Aun CPEacdpgkge s ok in REreRASER 10 B hSbirarEetiel Shon Gl y
Ay Val Gn | leasBasoubsi birinoladid RYstiuek 6f tharantid acid Bed@orfte set fortidim Leu Lys

Met Arg Leu Phe Ar Leu 50_55 60 Leu Thr Lys Thr
Lys Ay Ser @“ﬁ%ﬂAfﬁgQ@)é%%e&)Pf ‘QH%1%&%9%176W’%@ theet Leu oys
Leu Tyr His Lﬁugrﬁeht M atAsdt 588 aMBity S61ectBl &roN@ TleH proliferation activity or

a T-cell activation activity;

d) an ortholog of (a), (b) or (c); and
e) an allelic variant or alternative splice variant of (a), (b), (c) or
(d).

10. An antibody or fragment thereof specifically binding the polypeptide
of Claims 8 or 9.

11. The antibody or fragment of Claim 10 which is a monoclonal
antibody.

12. The antibody or fragment of Claim 10 which is a human antibody.

13. The antibody or fragment of Claim 10 which is a humanized or
CDR-grafted antibody.

14. The antibody or fragment of Claim 10 which binds B7RPl or to a
B7RPI extracellular domain.

15. The antibody or fragment of Claim 10 which inhibits the binding of
B7RP1 to CRP1.

16. A composition comprising the polypeptide of Claims 8 or 9 and a
pharmaceutically acceptable carrier, adjuvant, solubilizer, stabilizer or anti-
oxidant.



85 90 95 Asn Asn Pro- Asp Ser Ser A n Ay Ser Tyr Tyr Phe Cys Ser Leu Ser

100
115
Leu
Leu
Lys
Met

Thr

Met

Leu
Phe
dn
Leu

80 Met Leu Cys Leu Tyr Hi n Asn Ser Va r P
95 Asn Asn Pr avaﬁ%’p’ios@e dym

110
120

105 110 Ile Phe Asp Pro Pro Pro Phe A n GQu Arg Asn Leu Ser Ay Ay Tyr
120 125 600 Leu His Ile Tyr Gu Ser Gn Leu Cys Cys @ n Leu Lys Leu Trp
130 135 140 3 Novenber 2003 3 Pro Val Ay Cys Al a A apnhemel204d Val
Leu Phe Gy Cys Ile 145 150 155 160 Leu Ile Ile Trp Phe Ser Lys Lys
Tyr Ay Ser Ser Val H's Asp 165 17/4pgl75 Pro Asn Ser G u Tyr Met Phe
Ala Ala Val Asn Thr Asn Lys Lys 180 185 190 ser Arg Leu Ala Ay Val
ser 195 200 <210> 3 <211> 200 <212> PRT <213> Mus nuscul us <400> 3

Lys Pro Tyr Phg7Cy ghtvl Mala Jhe i{‘égpck@é i - 5 10 15
Leu Thr Ay Qu ||Z’°Q5np é%ycoﬁg)rﬁ sif g A%'pat%?f r tpﬁﬂioéée!rglm%% 25 30
Hs Asn G%9Gy Val Gn lle Ser Cys Lys Tyr Pro Gu Thr Val 35 40 45
Gn Leu Lys Met Arg Leu Phe Arg Qu Arg Qu Val Leu Cys Gu 50 55 60

Thr Lys Thr L ' > 6 60
y Y8l S8lpdiie 0OIafh 37 YMicniEolaldhil iodiRd Jiliy 65 70 75

e n Ay Ser Tyr Tyr Phe Cys Ser Leu Ser 100 105
Ile Phe Asp Pro Pro Pro Phe A@n Gu Arg Asn Leu Ser Gy Ay Tyr 115

125 19. A fusion polypeptide comprising the polypeptide of Claims 8 or 9
fused to a heterologous amino acid sequence.

20. The fusion polypeptide of Claim 19 wherein the heterologous amino
acid sequence is an IgG constant domain or fragment thereof.

21. The use of the polypeptide of Claims 8 or 9 to make a medicament
for treating, preventing, or ameliorating a T cell mediated disorder.

22. The use of the polypeptide of Claims 8 or 9 to make a medicament
for diagnosing a T cell mediated disorder or a susceptibility to a T cell mediated
disorder in an animal based on the presence or amount of expression of said
polypeptide.

23. A method of identifying a test molecule which binds to a polypeptide
comprising:

a) contacting the polypeptide of Claims 8 or 9 with a test
molecule; and

b} determining the extent of binding of the polypeptide to the
test molecule.

24. The method of Claim 23 further comprising determining the activity
of the polypeptide when bound to the compound.

25. The use of the nucleic acid molecule of Claims 1 or 2 to make a
medicament for regulating T cell activation or proliferation in an animal.



Leu
140
150
Ser
Val
200
Arg
Asn
du
Phe
Val
Al a
Arg
Lys
ser
140
150

Hi s
Pro
155
Ser
Asn

Ile
Val
160
Val
Thr

<210> 4

Leu
Lys
Val

Arg
Ay
Glu
Leu
I'le
Asn
dn
155

Leu
I'le
Ser
Al a
Asn
Phe
Trp
Au
Gy
ser
160

3 Novenber

Tyr Au Ser Gn Leu Cys Cys G n Leu Lys Leu Trp Leu 130 135
Gy Cys Ala Ala Phe Val Val Val Leu Leu Phe Ay Cys Ile 145
3 Novenber 2003 4 Leu Ile Ile Trp Phe Ser Lys Lys Lys Tyr Qy
Hs Asp 165 170 175 Pro Asn ser GQu Tyr Mt BheoldibefAbagAl a
Asn Lys Lys 180 185 190 Ser Arg Leu Ala Gy Val Thr Ser - 195
<211> 218 <212> PRT <213>{f§)s nuscul us <400> 4 Met Thr Leu
Phe Leu Ala Leu Asn Phe Phe ser Val Gn 1 5 10 15 Val Thr Qu
Leu Val Lys G n Ser Pro Leu Leu Val Val 20 25 30 Asp ser Asn

Leu Se rze%%raﬁé%ngﬁor@%'}l%'y gt 8”“925”9 penbRicand 5 qc/; s

Ser Leu qﬁ«/@l

amhe. Tyr Gn Pro dn Phe Arg 65 70 75 80 Ser Asn
Asn Q/s Asp Gy Asp Phe Asp Asn Qu Thr Val 85 90. 95 Thr Phe
Asn Le‘i?""T%eYj%b dﬁﬁﬁaﬁ!a@oﬁ@ﬂ'of@#’h'o‘?B?RP g&%al@eozg’ 105 110 Cys
Phe Met Tyr Pro Pro Pro Tyr Arg 115 120 . 125
TH'PGQ'qaé“qu)rISIPBPTPﬁ%nQ\}‘%'@H“QWPW@'“@E@“@@ H's Thr 130 135
Ser Pro Lys Leu Phe Trp Ala Leu Val Val Val Ala Gy Val 145

Leu PhegCyihe hxéth&d ¥f ¢igim bPWh¥adin thelantdyonit B drSihtibddy val 1le Trp

2003

which binds B7TRP-1.

29. An isolated nucleic acid molecule encoding a polypeptide
consisting of:

a) afragment of 75, 100, or 232 amino acid residues, wherein

the fragment comprises an amino acid sequence that is at least about 70%
identical to an amino acid sequence as set forth in Figure 2A (SEQ ID NO: 7),
and wherein the fragment has at least one activity selected from a T-cell
proliferation activity or a T-cell activation activity; or

b) afragment of 231, 235, 237, 238, 239, or 240 amino acid

residues, wherein the fragment comprises an amino acid sequence that is at
least about 70% identical to an amino acid sequence as set forth in Figure 3A

' (SEQ ID NO: 12), and wherein the fragment has at least one activity selected
from a T-cell proliferation activity or a T-cell activation activity.

30. An isolated nucleic acid molecule consisting of a nucleic acid
sequence as set forth in SEQ 1D NO: 6 or SEQ ID NO: 16.



5 165 170 175 Thr Asn Ser Arg Arg Asn Arg Leu Leu @ n Val Thr Thr Met Asn
Met 180 185 190 Thr Pro Arg Arg Pro Ay Leu Thr Arg Lys Pro Tyr Gdn Pro
Tyr Ala 195 200 . 205 Pro Ala Arg' Asp Phe Ala Ala Tyr Arg Pro 210 - 215
<210> 5 <211> 44 <212> PRT <213> Artificial sequence <23 xerbed2003
Synthetic <400> 5 Met Arg Leu Leu Val Ser Cys Tyr Leu Val Cys Cys Asn Val
Phe Leu s 1 5 10 15 Asn Tyr Phe Cys Pro Pro Pro Ser Ay His Ile Qu Leu cys
Lys Leu . 20 25 30 Trp Leu val Phe leu Leu Leu Ile Trp Pro. Arg Ala 35
40' <210> 6 <211> 966 <212> DNA <213> Mius mnuscul us <220> <221>.CDS
<222> (1)..(966) <223> <400> 6 atg cag cta ?)ag tq/gt (I;ﬁc {/glt tStt Et t(éi Er}]g
gga acc a cag cct 48 in Leu Lys Cys Pro S e Va er Leu r
%\?g An P?g 1 g 10 15 gt 'It\é%%"é'ig?c%\éés.gg@ ctc cat gtt tct agc ggg ttc ttt tct
ggt ctellg>t A9&EN WM&l Trp Lys Lys LeU His Val Ser Ser Glyt Phe PPet Ser Ay Leu
Ay 20 3 tc tgt get gcc tct gca gag
ac%/ 14211%7380\% %Oﬁtﬁptltggs EE%LE%%I%;M@E;:R%%S%S ‘Ala Ala Ser Ala Qu Thr
<130> A-579A .

<140> Us 09/264,527
<141> 1999-03-08

<150> US 09/244,448
<151> 1999-02-03

<160> 37
<170> PatentIn version 3.1

210> 1

<211> 600

<212> DNA

<213> Mus musculus

<220>

<221> Cbs

<222> (1)..(600)
<223>

<400> 1 .

atg aag ccg tac tic tgc cgt gtc ttt gic ttc tge ttc cta atc aga 48
Met Lys Pro Tyr Ehe Cys arg val Phe‘gg1 Phe Cys Phe Leu {ge Arg

1 : :

ctt tta aca gga gaa atc aat g?c tcg gec. gat cat agg atg Tttt tca 96 - ~
Leu Ley Thr goy Glu Ile Asn Gly ggr Ala Asp His Arg ggt phe Ser -

ttt cac aat g?a g?t gta cag att tct tgt ama tac cct gag act gtc 144
Phe His ggn Gly Gly val GiIn £3e Ser Cys Lys Tyr zgo Glu Thr val:

cag cag tta aaa atg cga ttg ttc aga gag aga gaa gté ctc tgc gaa 192
Gln ggn,Leu Lys Met Arg Egu Phe Arg Giu Arg ggu val Leu Cys Glu

Ctc acc aag acc aag g?a agc g?a aat gcg gtg tcc atc aag aat cca 240
%gu Thr Lys Thr Lys goy Ser Gly Asn Ala gg Ser Ile Lys Asn 550

atg ctc tgt cta tat cat ctg tca aac aac agc gtc tct ttt ttc cta 288
Met Leu Cys Leu gyr H1s Leu Ser Ash Asnh Ser val Ser Phe Phe Leu
C 5 90 95

aac aac cca gac agc tcc cag g?a agc tat tac ttc tgc age ctg tcc 336
ASn Asn Pro %38 Ser Ser Gln Gly SSE Tyr Tyr Phe Cys igg Leu ser
1

att ttt gac cca cct cct ttt caa gaa agg aac ctt agt g?a g?a tat 384
Ile Phe Qig Pro Pro Pro Phe g;g Glu Arg Asn Leu igg Gly Gly Tyr

Ttg cat att tat gaa tcc cag ctc tge tgc cag ctg aag ctc tgg cta 432



35 40 45 GQu vVal Gt Ala Met Val Gy Ser Asn Val Val cLeCU Cys 192 Y Y Ys
Ile p 3 Novenber 2003 6 50 55 60 ccc cac aga cgc cat ttc aac ttg agt gggt
ctg tat gtc tat tgg caa240 Pro His Arg Arg H's Phe Asn Leu Ser Gy Leu Tyr
Val Tyr Trp Gn 65 70 75 80 atc gaa aac cca gaa gtt tcg giNbvagbet 2003 ac
ctg cct -tac aag tct288 lie Gu Asn Pro Au Val ser Val Thr Tyr Tyr Leu Pro
Tyr Lys ser 85 90 95 cca ggg atc aat gtg gac agt tcc tac aag aac agg ggc
cat ctg-tcc336 Pro Ay Ile Asn Val p Ser Ser Tyr Lys Asn Arg Ay His Leu
Ser 100 105 110 ctg gac tcc atg aag cag g 9t aac ttc tct -ctg tac ctg aag
aat gtc384 Leu Asp Ser Met Lys G n Gy Asn Phe.Ser Leu Tyr Leu Lys Asn Val
115 120 125 acc_cct cag at acc cagﬁaaq_ttc aca tgc cgg gta ttt atg aat
aca432-*¥rflspr's Tt Ksis 1*%:‘; G rYE W PHE LEHrvEy U AT YHI Phe Met Asn Thr 130
135 140 gcc aca gag tta gtc aag atc ttg gaatgag gt9 gtc a%goct? cgt gt 9380
Al a Thfcc utoyagcal Uced Atg ECUrtValtt\agR Wcgtheu Ardgo Va 145 15
155 1hg ?égcgj %qgacygawt%i% %'étvgic;&g? V@? ﬁﬁcLeﬁt%‘eg(’f c&é%&ﬁct gat agc tcc aac528
‘Ala Ala Asn Phe ser Thr Pro Val Ile Ser Thr Ser Asp Ser Ser Asn 165 170"

175 ccfioths iﬁg‘%ﬁaﬁéc@ﬁ @@cﬁ%aﬁggaﬁg Hoceatagtge E@%Qgg‘gat g°8¥6 c tac cca g

. cct aat agt gaa tac ‘atg ttc atg gcg gca gtc aac aca aac aaa aag 576
Pro Asn Ser Glu Tyr Met Phe Met Ala Ala val Asn Thr Asn Lys Lys
: 180 185 190
tct aga ctt gea g?t gtg acc tca . ' 600
Ser Arg Leu Ala Gly val Thr ser
195 - 200
<210> 2
<211> 200
<212> PRT
<213> Mus musculus
<400> 2

Met Lys Pro Tyr Phe Cys Arg Val Phe val Fhe Cys Phe Leu Ile Arg
1 5 10 15

Leu Leu Thr géy Glu Ile Asn Gly ggr Ala Asp His Arg ggt Phe Ser

Phe His Asn Gly Giy val GIn ITe Ser Cys Lys Tyr Pro Glu Thtr val

GIn gén Leu Lys Met Arg %gu phe Arg Glu Arg EAU val Leu Cys Glu

Leu Thr Lys Thr Lys Gly Ser Gly Asn Ala val Ser Ile Lys Asn Pro
-65- 70 75 80

Met Leu Cys Leu gyr His Leu Ser Asn Sgn Ser val Ser Phe g?e Leu
5

Asn Ash Pro.Asp ser Ser Gln Gly Ser Tyr Tyr Phe Cys Ser Leu Ser
100 105 110

" Ile phe Asp Pro Pro Pro Phe GIn Glu Arg Asn Leu Ser Gly Gly Tyr
115 120 125

Leu His Ile Tyr Glu Ser Gln Leu Cys Cys GIn Leu Lys Leu Trp Leu
130 ‘ 135 : 140



Pro
190
Pro
acg
Leu
gta
Ser

tgc
Val

gca
ser

aat

Leu
Phe
295

Gy G@n
gag ccc
Asn Leu
get ctg
A n Asn
atc agc
Thr Leu
tgc gta
A u Asn
gaa agt
Pherd bs
gag4ita
Lys Val

vabelSeTe

Pro Asn

Ser Arg

<210>
<211
<212>
. <213>

<400

du
aac
Tyr

tag
Asn
aca
Arg
gag
Val

ttc

aaa gtc ctusogtc ccc gtc abt

Arg Thr
ctg tat
Trp Ile
aat aac
Thr Val
tta agg
Leu Pro
aat gtg

Al

a Leu

act gga

Ay cfSMLA P vhY S BLP Lg?hegtgzy 5%88565 270 acc cac aat

Leu val Pro

ser Glu Tyr Met
180

Leu Ala Gly val

195

3
200
PRT

Mus musculus

3

¥et Lys Pro Tyr Ehe Cys

Leu Leu
Phe His

Gin G6In
50

Leu Thr
65

Met Leu
Asn Asn
ITe Phe
Leu His

130

Pro val
145

Thr
Asn
35

Leu
Lys
Cys
Pro
Asp

Ile

Gly

Gly
20

Gly
Lys

Thr

Leu

Tyr

Cys

Glu Ile
Gly val
Met Arg
Lys'Gly
70

Tyr His
85

Ser Ser
Pro Pro

Glu Ser

Ala Ala
150

Tyr
tgg
Asn
act
Tyr
ctc

Trp:

get
Hi s
aat

Val

Phe

Thr

Arg
Ash
Gin
Leu
55

Ser
Leu
Gln
Phe
Gln

135

Phe

Thr
atc
Thr
gtc
Leu
cct
Thr
ctc
Adn
aac

Cys
aac
Thr
tac
Asn
tgg
Ser
cac
Asn
aca

Met. Ser Lys Asn Gy Tyr Pro 180 185
aca acg gac aat agc cta ata gac624 Qu
Asp Asn Ser Leu Ile Asp 195 200 205
ttg aac aag ttg ggc clandwrhfbé2dds A a
LysLeu Ay Leu Tyr .210 215 220 gat
aca tct cgt. g g gat gtt720 Asp Vval Ile
Arg Ay Asp Val 225 230 235 240 ctg
cag aac atc act agc att768 Leu Cys Cys
Ile Thr Ser Ile 245 250 255 agc cag
aag aac cca cag gaa8l16 Ser Gn Ala Qu

Thr H's Asn Asn A u

Leu Ala Val Leu 275 280 285 Ala Ala Ala Ala
Phe T ?_2‘54 k&r L%L?&g@yspigg GYY sé¥ gerAR/a'pJ}-l-% Iy Ar Prog g 290

Met Ala Ala val Asn Thr Asn Lys Lys
185 190

ser
200

val Phe val

10

Gly Ser Ala

25

40

Ile ser Cys

phe Arg Glu

Gly Asn Ala

Ser Asn Asn

90

Gly Ser Tyr
105

GIn Glu Arg

120

Leu Cys Cys

val val val

Phe Cys Phe Leu ﬂe Arg

Asp His Arg ggt Phe Ser

Lys Tyr ZEO Glu Thr val

Arg Glu val Leu Cys Glu
60

val Ser Ile Lys Asn Pro
75 : 80

Ser val Ser phe Phe Leu
95

Tyr Phe Cys Ser Leu Ser
110

Asn Leu Ser Gly Gly Tyr
125

GIn Leu Lys Leu Trp Leu
140

Leu Leu Phe Gly Cys Ile
155 160



3 Novenber 2003 7 cac cga agc tat aca gga-ccc aag act gta cag ctt gaa ctt
aca gac 960 His Arg Ser Tyr Thr Ay Pro Lys Thr vVal G n Leu Gu Leu Thr
Asp 305 310 315 320 cac gcc 966 His Ala <210> 7 <211> 322 <212> PRT
<213> Mus nuscul us <400> 7 Met G n Leu Lys CyS Pro Cys Phg N@kmber2tgu Ay
Thr Arg Gn Pro 1 . 5 10 15 val Trp Lys-Lys Leu H's Val ser Ser Gy Phe
Phe Ser Ay Leu Ay 20 25 30 Leu Phe Leu Leu Leu Leu Ser Ser Leu Cys Al a
Ala Ser Ala Gu Thr 35 40 45 Au Val 4Gy Ala Met Val Gy Ser ASn Val Val
Leu Ser Cys Ile Asp 5.0 55 60 Pro Hi's Arg Arg His Phe Asn Leu Ser Gy Leu
Tyr Val Tyr Trp Gn 65 70 75 80 Ile Qu Asn Pro Gu Val Ser Val Thr Tyr
Tyr Leu Pro Tyr Lys Ser 85 90 95 Pro Ay Ile Asn Val Asp ser Ser Tyr Lys’
Asn Arg Ay H's Leu Ser 100 105 110 Leu Asp Ser Met Lys G n Ay Asn Phe
Ser. LeueulTyte LBuTipysheAser Mal Lysllys HR0cTW25erTher W104{a RspAsp Thr G n G u Phe
Thr Cys Arg Val Ph&®net ASn Thr 340 135 140 Al al?fhr G u Leu val Lys Ile
Leu Gu Gu Vval val Arg LeU Arg Val . 145 150 155 160 Ala Ala Asn Phe ser
Thr Pr Brovasn p¢reGRefyrTHet BErMe!tsfase?a Bar AghsThr AG5Ls70ys175 Pro Ay A n Glu -
Arg Thr Tyr Thr*ys Met Ser Ly$®Asn Gy Tyr PHY 180 185 190 3 Novenber

2003 8 Qu Pro Asn Leu Tyr Trp Ile Asn Thr Thr Asp Asn Ser Leu Ile Asp
ser Arg &Sg Ala Gly val Thr 386

<210> 4

<211> 218

<2125 PRT

<213> Mus musculus

- <400> 4

?et Thr Leu Arg %eu Leuw Phe Leu Ala Leu Asn Phe Phe Ser val Gln
‘ ' 10 15 :

- val Thr GTu Asn tys Ile Leu val Lys GIn Ser Pro Leu Leu val val
: 20 7 25 30

Asp ser ggn Glu val Ser Leu ier Cys Arg Tyr Ser Tyr Asn Leu Leu
0 45 )

Ala k%s Glu Phe Arg Ala ggr Leu Tyr Lys Gly gg1-Asn Ser Asp val

) ggu val Cys val Gly ?gn Gly Asn Phe Thr Tyr GIn Pro G1n Phe Arg

Ser Asn Ala Glu g?e Asn Cys Asp Gly ggp Phe Asp Asn Glu Thr val
) 95

Thr Phe Arg Leu Trp Asn Leu His val Asn His Thr Asp Ile Tyr Phe
- 100 1105 110

Cys Lys Ile Glu Phe Met Tyr Pro Pro Pro Tyr Leu Asp Asn Glu Arg
115 120 125

Ser Asn Gly Thr Ile Ile His Ile Lys Glu Lys His Leu Cys His Thr
130 135 140

Gln ser ser Pro Lys Leu Phe Trp Ala Leu val val val Ala Gly val
145 150 155 160

Leu Phe Cys Tyr Gly Leu Leu val Thr val Ala reu Cys val Ile Trp



195 200 205 Thr Ala LeU @ n. Asn Asn Thr Val Tyr Leu Asn Lys Leu Gy Leu Tyr
210 215 220 Asp Val Ile Ser Thr Leu Arg Leu Pro Trp Thr Ser Arg Ay Asp Val
-225 230 235 240 Leu cys Cys Val GQu Asn Val Ala Leu H's Gn Asn Ile Thr
Ser Ile 245 250 255 ser Gn Ala Gu Ser Phe Thr Ay Asn AsNoveEhtbebk280Asn
Pro dn Gu 260 265 270 Thr H's Asn Asn Qu Leu Lys Val Leu Val Pro. Val
Leu Ala .Val Leu 275 280 285 Ala Ala Ala Ala Phe Val ser Phe Ile Ile Tyr
Arg Arg Thr Arg Pro 290 295 300 His Arg Ser Tyr Thr Ay Pro Lys Thr Val
G@n Leu Au Leu Thr Asp 305 310 315 320 His Ala <210> 8 <211> 322 <21Z>
PRT <213> Mus nuscul us <400> 8 Met G n Leu. Lys Cys Pro Cys Phe Val Ser Leu
Ay Thr Arg Gn Pr 1510 15 Va|_ Trp Lys Lys Leu H s Val Ser Ser Gly Phe
Phe Ser Ay Leu G%S 20 25 30 Leu'’Phe Leu Leu Letf’Leu Ser Ser Leu . Cys Al a
Ala Ser Ala Qu Thr 35 40 45 Gu Val Gy Ala Met vVal dy Ser Asn Val Val
Leu Seth"ci8 Jreitastd 450 49 69 Egl*‘oml"il‘éﬂﬁhg W%@l%"% Asn Leu Ser Ay Leu
Tyr Val Tyr Trp &n 3 Novenber 5003 9 65 70 80 Ile Qu Asn Pro GQu Val
Ser Val Tyr Tyr Lys Ser 90 95 Pro Ay Ile Asn Val Asp
Ser Se-FhrTPflp iﬁés“‘"ﬂsﬁf"A‘ié ‘@“ I 0 49 'S B§8r“’"1§§ PO5T Y192 Leu” Asp Ser Met Lys
Gln Gy Asn Phe Ser Leu Tyr Leu Lys Asn Val 115 120 125 _

Pro Ala Arg Asp Phe Ala Ala Tyr Arg Pro
210 . 215

<210> 5

<211> 44

<212> PRT

<213> Artificial sequence

- <220>
<223> synthetic

<400> 5

%et Arg Leu Leu val Ser Cys Tyr Leu val Cys Cys Asn Val Phe Leu
5 10

Aén Tyr Phe g%s Pro Pro Pro Ser §1y His Ile Glu Leu Cys Lys Leu
, 5 30

Trp Leu g§1 Phe Leu Leu Leu Ile Trp Pro. Arg Ala
40

<210> 6

<211> 966
<212> DNA
<213> Mus musculus
<220>
<221> ¢DS
<222> (1)..(966)
<223>
<400> 6
atg cag cta aag tgt ccc tgt trt gtg tcc tig g%a acc agg cag cct 48
Met GIn Leu Lys Cys Pro Cys Phe Vval Ser Leu Gly Thr Arg Gln Pro
1 5 10 15
gt tgyg aag aag ctc cat gtt tct age g?g ttc ttt tct g?t ctt ggt 96
val Trp Lys 555 Leu His val Ser ggr Gly Phe Phe Ser Gly Leu Gly
ctg ttc ttg ctg ctg tig agc agc ctc tgt gct gcc tct gca gag act 144
Leu Phe Leu Leu Leu Leu Ser Ser Leu Cys Ala Ala Ser Ala Glu Thr
35 : 40 45
gasa gtc ¢ ?t gca atg g ? agc aat gtg gtg ctc agc tgc att gac 192
Glu val Gly Ala Met Va Gly Ser Asn Val val Leu Ser Cys Ile Asp



300

Thr Pro G n-ASP Thr A n du Phe Thr cys Arg Val Phe Met Asn Thr- 130 . 135
140 Ala Thr Qu Leu Val Lys Ile Leu Qu Gu Val VvVal Arg Leu Arg Val 145
150 155 160 Ala Ala Asn Phe Ser Thr Pro Val Ile Ser Thr Ser Asp Ser Ser ASn
165 170 175 Pro Ay G n @u Arg Thr Tyr Thr Cys Met Ser Lgs\lo%mbago(j&_/r Pro
180 185 190 G u Pro Asn Leu Tyr Trp Ile Asn Thr Thr Asp Asn Ser Leu lie Asp
195 200'. 205 Thr Ala Leu @ n Asn Asn Thr Val Tyr Leu Asn Lys Leu Ay Leu
Tyr 210 215 220 Asp Val Ile Ser Thr d.eu Arg Leu Pro Trp Thr Ser Arg Gy
Asp Val 225 230 235 240 Leu Cys cys Val Qu Asn Val Ala Leu H's Gn Asn
Ile Thr-Ser Ile 245 250 255 Ser Gn Ala Gu Ser Phe Thr Gy Asn Asn Thr
Lys Asn P§0° Gn Gu 26055265 270 Thr H's Asn Asn Qu Leu Lys Val Leu Val
Pro Val LEu Ala Val Leu 275 280 285 AI%? Ala Ala Ala Phe Val Ser Phe lle
|l e TysccArag MagegthratAreg dcortg 20 gy95ctgd0bitHite #rgrgGedaaTyr Bao Gy Pro Lys
Thr Vdirodia Aréurrel '115%9 “PRrleasier Gustey1lyr3es 208 ¥Pvenber 2003 10 Hs Al a
<210> <211> 306 <Z12> PRT <2.13>"Mus nuscul us 00> 9 Met Ala Cys. Asn
Cys d CLE?G Jelst cag aAm:q TargtPrast ey leeuctlystPlag aag ®t10 128Pro Cys Pro Arg
Leu "l |?§_eL%lH ﬁf@up'"ﬁhgg”\)@ PEVAL U1 JE A d-eTOskr §¥50°%55 30 G n Val Ser Ser
Asp Val Asp Gu A@n Leu Ser Lys Ser val Lys Asp 35 40 45 3I§ys Val Leu Leu
8 aa ECE) &8 C ctg tcc 6 '
Pro Ofifo/lt TErAcnsVETSRE, RoSHRroe 285Pa0g Vst 128 &k
: 100 05 : 110
ctg gaé tcc atg aag cag g?t aac ttc tct ctg tac ctg aag aat gtc 384
Leu Asp Ser Met Lys Gin Gly Asn Phe. Ser Leu Tyr Leu Lys Asn Val
115 120 125
. 8CC cct cag gat acc cag gag ttc aca tgc cgg gta ttt atg aat aca 432
- Thr Pro 61In Asp Thr G1n Glu Phe Thr Cys Arg Val Phe Met Asn Thr
130 135 140
gcc aca gag tta gtc aag atc ttg gaa gag gtg gtc agg ctg cgt gt 480
Ala Thr Glu Leu val Lys Ile Leu Glu Glu Vval val Arg Leu Arg Va :
- 145 150 155 ‘ 160
-gca gca aac ttc agt aca cct gtc atc agc acc tct gat agc tcc aac 528
Ala Ala asn phe ser Thr Pro val Ile Ser Thr Ser Asp Ser Ser Asn
_ 165 170 175
ccg ggc cag gaa cgt acc tac acc tgc atg tcc aag aat g?c'tac cca 576
Pro Gly GIn Glu Arg Thr Tyr Thr Cys Met Ser Lys Asn Gly Tyr Pro _
180 185 ‘ - 190
‘gag cce aac Ctg tat tgg atc aac aca acg gac aat agc cta ata gac 624
Glu Pro Asn Leu Tyr Trp Ile Asn Thr Thr Asp Asn Ser Leu Ile Asp
195 200 205
acg get ctg cag aat -aac act grc tac ttg aac aag ttg ggc ctg tat 672
Thr Ala Leu GlIn Asn Asn Thr Val Tyr Leu Asn Lys Leu Gly Leu Tyr
_.210 215 220 ’
gat gta atc agc aca tta agg ctc cct tgg aca tct cgt g?g gat gtt 720
Asp val Ite Ser Thr- Leu Arg Leu Pro Trp Thr Ser Arg Gly Asp Val
225 230 235 240
ctg tgc tgc gta gag aat gtg gct ctc cac cag aac atc act age att 768
Leu Cys Cys val Glu Asn val Ala Leu His Gin Asn Ile Thr Ser Ile
245 250 255
agc cag gca gaa agt ttc act g?a aat aac aca aag aac cca cag gaa 816
ser G1n Ala Glu Ser Phe Thr Gly Asn Asn Thr Lys Asn Pro Gln Glu
260 265 , 270
acc cac aat aat gag tta aaa gtc ctt gtc ccc gtc ctt gct gta ctg 864
Thr His Asn Asn Glu Leu Lys val Leu val Pro val Leu Ala Val Leu
275 : 280 285
- gcg gca gcg geca ttc gtt toc tte atc ata tac aga cge acg cgt ccc 912
Ala 938 Ala Ala phe val ggg Phe Ile Ile Tyr Arg Arg Thr Arg Pro



50 55 60 Gu Asp Arg Ile Tyr Trp G n Lys H's Asp Lys val Val Leu Ser Val

65 70 75 80 Ile Ala Ay Lys Leu Lys val Trp Pro GQu Tyr Lys Asn Arg Thr Leu
85 90 95 Tyr Asp Asn Thr Thr Tyr Ser Leu Ile Ile Leu Ay Leu Val Leu Ser
100 105 110 Asp.Arg Gy Thr Tyr 5er Cys Val Val G n Lys LBNdsethblrgo@3y Thr
115 120 125 Tyr du Val Lys H's Leu Ala Leu Val Lys Leu Ser Ile Lys Ala Asp
. 130 135 140 Phe Ser Thr Pro Asn Ile Thr Qu Ser Gy Asn Pro Ser Al a Asp
Thr 145 150 155 160 Lys Arg Ile Thr7 Cys Phe Ala Ser Ay Ay Phe Pro Lys
Pro Arg Phe 165 170 175 Ser Trp Leu Gu Asn Ay Arg Qu-Leu Pro dy Ile
Asn Thr Thr Ile 180 185 190 Ser G n Asp Pro Gu Ser Gu Leu Tyr Thr Ile
Ser Ser G n Leu As 195 200 205 3 Novenber 2003 11 Phe Asn Thr Thr Arg Asn
s TR WS T ol Smac A9 H s val se
Gu As?,DSPhe Thr "Trp Gm Lys Pro Pro ©Gs5u Asp 3 0235 240 Pro Pro Asp
Ser &%ﬁg Thr Leu Val Leu Phe Ay Ala Ay Phe Ay 245 %%g 255 Ala Val
Ile Thyis Val Val 1le val Val Ile Ile Lys Cys Phe Cys 265 270 Lys
Hs Arg Ser. cys Phe Arg Arg Asn Au Ala Ser Arg Qu Thr Asn. 275 280 285
ASn Ser Leu Thr Phe Ay Pro-Qu Gu Ala Leu Ala Gu A n Thr Val 290 295
300 Ph%%g):eugZZSOS <210> 10. <211> 67 <212> PRT <213> Artificial.sequence

< . .

<212> PRT
<213> Mus musculus

<400> 7

Met GIn Leu Lys Cys Pro Cys Phe val Ser Leu Gly Thr Arg GIn Pro
1 . 5 10 15

- vat Trp Lys_%&s Leu His val Ser ggr Gly Phe Phe Ser Gly Leu Gly
30

Leu Phe ;gu Leu Leu Leu Ser 28r Leu Cys Ala Ala ser Ala Glu Thr
: : 45

G1u'gg1 Gly Ala Met val g;y ser Asn val val ggu ser Cys Ile Asp

Pro His Arg Arg His Phe Asn Leu Ser Gly Leu Tyr val Tyr Trp Gin
65 70 .75 o 80

Ile Glu Asn Pro ggu val Ser val Thr gyr Tyr Leu Pro Tyr Lys Ser
0 95

Pro Gly Ile Asn Va1'Asp Ser Ser Tyr Lys Asn Arg Gly His Leu Ser
100 105 . 110

~ Leu Asp Ser Met Lys Gln Gly Asn Phe Ser Leu Tyr Leu Lys Asn val
115 120 ‘ 125

Thr Pro G1n Asp Thr Gln Glu Phe Thr Cys Arg val Phe Met Asﬁ Thr
130 135 140

Ala Thr Glu Leu val Lys Ile Leu Giu Glu val val Arg Leu Arg val
145 150 155 160

Ala Ala Asn pPhe Ser Thr Pro val Ile Ser Thr Ser Asp Ser Ser Ash
165 170 175

Pro Gly GIn Glu Arg Thr Tyr Thr Cys Met Ser Lys Asn Gly Tyr Pro
180 185 190



<220> <223> synthetic <400> 10 Met Cys Cys Leu Pro Leu Leu Leu Phe Leu Leu
Ser Val Val Leu Cys 1 5 10 15 His Ser Tyr Trp G n Val Leu Val Tyr Lys Asn
Arg Leu ser Leu Asp 20 25 30 Cys Val Val Leu Ala Phe Ser Thr Pro Ile Ser
Arg Thr Cys Gy Pro 35 40 45 Pro Trp Asn Ile Thr Thr Val 3Adovewdler X203 Val
Phe Arg .Ser Thr dy 50 55 60 Pro u Thr 65 <210> 11 <211> 864 3
Novenber: 2003 12 <212> DNA <213> Hon% sapi ens <220> <221> CDs <222>
(1)..(864) <223> <400> 11 atg cgg ctg ggc agt cct gga-ctg ctc ttc ctg ctc
ttc agc agc ctt 48 Mt Arg Leu G?y Ser Pro Gy Leu Leu Phe Leu Leu Phe
ser Ser Leu 1 5 10 15 cga get gat act cag gag aag gaa gtc aga gcg atg gta
g 9c agc gac 96 Arg Ala ASP Thr An GQu Lys Qu Val Arg Ala Met val Ay
Ser- Asp. 20 25 .. 30 gtg gag,ctc agc tgc get tgc cct gaa g 9a agc cgt ttt gat
tta aa!%”lﬁQP i¥atey TQ@ UraLé Tigy ThrARsp s S@r beGile &y Ser Arg Phe Asp Leu
Asn 35 40 45 gat gtt tat gt at tgg caa a gsagt gag tcg aaa acc gt gtg acc
192 As V?I Tyr_Val Tyr Trp G n Thr Ser Qu Ser Lys Thr Val Val Thr 5055
60 tat T@aélg’;\{'%yﬁyh“%ésrhég g@c“("cée“t 6 by lehbhytey dac age cge tac 240  Tyr
Hs Ile Pro Gn Asn Ser Ser Leu Qu Asn Val Asp ser Arg Tyr 65 70 75 80

Asp val Ile Ser Thr Leu Arg'Leu Pro Trp Thr Ser Arg Gly Asp val
225 - 230 235 240

teu Cys Cys val Glu Asn val Ala Leu His GIn Asn Ile Thr Sser Ile
i 245 250 255

. ser GIn Ala Glu ser phe Thr Gly Asn Asn Thr Lys Asn Pro GIn Glu
_ 260 265 270

Thr His Asn Asn Glu Leu Lys val Leu val Pro val Leu Ala val Leu
275 , _ 280 285

—Aia Ala Ala Ala pPhe val Ser phe Ile Ile Tyr Arg Arg Thr Arg Pro
290 : 295 , 300

His Arg Ser Tyr Thr Gly Pro Lys Thr val Gln Leu Glu Leu Thr Asp
305 , 310 315 ' -+ 320

His Ala

<210> 8

<211> 322

<212> PRT

<213> Mus musculus

<400> B8

Met GIn Leu Lys Cys Pro Cys Phe val Ser Leu Gly Thr Arg Glin Pro
1 ' 5 10 15

val Trp Lys Lys Leu His val ser Ser Gly Phe Phe Ser Gly Leu Gly
20 25 30

Leu Phe Leu Leu teu Leu Ser Ser Leu Cys Ala Ala Ser Ala Glu Thr
. 40 45

6lu val Gly Ala Met val Gly Ser Asn val val Leu Ser Cys Ile Asp
50 55 60

Pro His Arg Arg His Phe Asn Leu Ser Gly Leu Tyr val Tyr Trp Gln



aac
Arg
cgc

cgg
Asn

ctg
Arg

cga gcc
Al a Leu
ttg ttc
Leu Phe Asn
ctg gtg ttg agc
Vall Leu Ser G n
aca ctg cat gtg
Leu Hs Val Al a
cac.
Ser Prg.Ser G n
aac ggc tac ccc
Gly- Tyr
agc ct
Leu Leu Asp dn
cgg g9

Gy Legr
gtg aac att ggc
13 Pr ol_ée};\spv r
220 aac ctg amt
Asn Leu Thr Val
240
Lys
255

Ile THC u

Pro Ar
16 e

ctg atg
Met 5er
aac gtc
Val Thr
caa tcc
ser Leu
gca gca

Al a Asn.
agc ccc tcc cag gat gag ctc acc ttc acg tgt aca tcc 480 Ala Pro H's

ASp Gy

agg ccc
Pro Asn

Cafligd’

Al a Leu

b S the

tgc tgc

Ly E1n%

n
gt ¢ ggc adcimag aca gga

tca
Pro
acc
Pro
ctg
Ay

aac-

Phe

Leu
aac
. Va

ccg
Al a
ccc
Adn
gga
Phe A n Qu
ttc agc §tg
Ser Val Pro

ggc
Met

gac
Au
cag

Thr
gtg tac

Phe Thr

atg.ctg
Leu Arg
gag- cag
A n Lys
gag gtt
Val Leu
ccc gtc
Val Val

Cys Thr

BrgVCalragy” Pac-Wckroghir

A@n Asn Asp Thr Val
agc gt9 ctg ag
Sal§iLeF Anghni

&

ang aﬁocGﬁacangﬁnggt c1eChheOtir ARt

Al

Ser Thr

Phe

u Asn

@g\faégph%%eq

u Lys

cgg
Ay
aag
Phe
ttg
Ser
gtc
Ser

ser

ggc
Asp
[
Hi s
agc
Val
agc
130

145

gac ttc 288 Arg
Phe 85 90 95 tcc
cac 336 Ser Leu
1GINavenbet 2003 gc
gtt 384 Cys Leu
115 120 125 gag gtt
432 du Val Thr
135 140 gcc ccc

150 155 160 ata

g atc aat aaggoacg gac 528 1le Asn
| Tyr Trp.iie Asn Lys Thr Asp 165 170 175

aac

%tscsqf‘tg aac 576 Asn Ser
eu ‘Asn 180 185 190 atg

Val

“REn

%at_c gca cgg acc 624 Mt Arg
YAIIZ AtgSerhr 195 200 205 ccc age
ata gag aac gtg ctt ctg cag cag 672 3 Novenber 2003

s.,Cys lle Leu Leu G n dn 210 215
»@ﬁ Phe éer Leu gyéaﬁggld{é; %ftncvaa

a gag aga.gac 720
Gy Ser An Thr Ay Asn Asp Ile Ay Gu Arg Asp 225 230 235

aac gcg gcc acg .768
a Al.a Thr
tgg agc atc ctg get gtc ctg tgc ctg ctt gtg gtc gtg gcg gtg gcc 816

245 250

Trp Seild tie dRULA wa1VRls DRULLYSIULEM FAWaYakroVid Ml vAl @ Val Al a 260 265 270

ata g
 Ala Ala
GlIn

Pro.Gly

Glu

165

Arg Thr

180

Glu Asnh

195

Pro

Thr Ala Leu

210

Asp val Ile

225

Leu Cys Cys

ser Gln Ala

Leu

Gln

ser

val

Glu

Tyr Trp

Asn

Asn

Thr Leu

230

Glu
245

Asn

Ser Phe

260

" Thr Asn

275

His

Ala Ala

290

Ala

His

Ar
305 J

.ser

ASn

Ala

Tyr

Glu Leu

Phe val

Thr Gly
310

Tyr

Ile

Thre

Asn

Cys
185

Met

Thr Thr

200

Thr
215
Arg
val

Thr

Lys

val
Leu
Aja
Gly

val

Tyr Leu Asn

ser Lys

Asp Asn

Lys

Ash Gly

190

ser
205

Leu

Leu Gly

220

Thr
235

Pro Trp

His GIn

250

Leu

Asn Thr

265

Asn

Leu val Pro

280

ser
295

Pro

Phe

Lys Thr

Ile Ie Tyr

Gln
315

val

Ser

AsSn

Lys

val

‘Arg Gly

Ite Thr

Pro
270

Ash

Leu Ala

285

Arg Thr

Glu Leu

175

Tyr
Tle
Leu
Asp
ser
255
Gln
val

Arg

Thr

Asn Phe Ser Thr Pro val Ile i;g Thr Ser Asp Ser Ser Asn
Pro
Asp
Tyr
Va1-
240
Ile |
Glu
Leu

Pro

Asp

#¥t gg gt tgc agiplgac cga tgc cié caa cac agc i@t gca g 9t 864



Ile Ay Trp Vat Cys Arg Asp Arg Cys Leu G n Hs ser Tyr Ala Ay 275 .280 )
285 <210> 12 <211> 288 <212> PRT <213> Hono sapiens <400> 12 Met Arg Leu
Gy Ser Pro Ay Leu Leu Phe Leu Leu Phe Ser Ser Leu 1 5 10 15 Arg Ala Asp
Thr Gn Qu Lys Gu Val Arg Ala Met Val Gly-Ser Asp 20 23 Nfdevdbr £808 Leu
ser Cys Ala Cys Pro Qu Gy Ser Arg Phe Asp Leu Asn 35 40 45 Asp Val Tyr
Val" Tyr Trp A n Thr Ser Au Ser Lys Thr Val Val Thr 50 55 60 Tyr His Ile
Pro @n Asn Ser Ser Leu Gu Asn Vall®sp ser Arg Tyr 65 70 . 75 80 Arg Asn
Arg Ala Leu Met Ser Pro Ala Gy Met Leu Arg Gy Asp Phe 85 90 95 Ser Leu
Arg Leu Phe Asn Val Thr Pro A n Asp Gu G@n Lys Phe H's 100 105 110 Cys
Leu Val Leu Ser Gn Ser Leu Ay Phe @n @ u Val Leu ser Val 115 120 125
A u Vgl;sThHy Leu His Val Ala Ala Asn Phe Ser Val Pro Val Val Ser 130 135
140 3 Novenber 2003 14 Ala Pro H's Ser Pro Ser A n Asp GQu Leu Thr Phe Thr
Cys Thr Ser 145 150 155 160 Ile Asn Ay Tyr Pro Arg Pro Asn Val Tyr Trp
Il e AsridySe Thr Asp 165 170 175 Asn Ser Leu Leu Asp G n Ala.Leu @ n Asn
Asp. Thrr211;‘al 3(19he Leu Asn 180 185 190 Met Arg Ay Leu Tyr Asp Val Val Ser-
Val Le 1 gd ,@Séh%sArg Thr 195 200 205 Pro Ser Val Asn Ile Ay Cys Cys
Ile Au Asn Val Leu Leu An @n 210 215 220 Asn Leu Thr Val Gy Ser Gn
Thr A0®sn?Asp Ile Ay Au Arg Asp 225 230 235 240

'rget Ala Cys Asn gys Gln Leu Met Gin Qgp Thr Pro Leu Leu Lys Phe
15

Pro Cys Pro ggg Leu ITe Leu Leu gge val Leu Leu Ile Arg Leu Ser
: 30

‘G1n val ggr Ser Asp val Asp 2$u GIn Leu Ser Lys Ser val Lys Asp
45

- Lys gg? Leu Leu Pro Cys égg Tyr Asn Ser Pro His Glu Asp Glu Ser
- 60 '

Glu Asp Arg Ile Tyr Trp GIn Lys His Asp Lys val val Leu Ser val
65 - 70 75 T80

Ile Ala Gly Lys ggu Lys val Trp Pro ggu Tyr Lys Asn Arg g?r Leu

. Tyr Asp Asn Thr Thr Tyr Ser Leu Ile Ile Leu Gly Leu val Leu Ser
: ~ 100 - 105 110

Asp Arg Gly Thr Tyr Ser Cys val val Gin Lys Lys Glu Arg Gty Thr
C 115 120 125

~Tyr Glu val Lys His Leu Ala Leu val Lys Leu Ser Ile Lys Ala Asp
. 130 135 _ 140

Phe Ser Thr Pro Asn Ile Thr Glu Ser Gly Asn Pro Ser Ala Asp Thr
145 150 155 ‘ 160

Lys Arg Ile Thr Cys Phe Ala Ser Gly Gly Phe Pro Lys Pro Arg Phe

Ser Trp Leu GIu Asn Gly Arg Glu Leu Pro Gly Ile Asn THr Thr Iie
180 185 190

Ser Gln Asp Pro Glu Ser Glu Leu Tyr Thr Ile Ser Ser Gln Leu Asp
195 200 205



Lys
255
265
275
Lys
Cys
Adn
Ser
Ser

Ile Thr GQu Asn Pro Val Ser Thr Gy GQu Lys Asn Ala Ala Thr 245 250
Ti"p Ser Ile Leu Ala Val Leu Cys Leu Leu Val Val Val Ala Vval Ala 260
270 1le Ay Trp Val Cys Arg Asp Arg Cys Leu Gn Hs -Ser Tyr Ala Ay
280 285 <210> 13 <211> 267 <212> PRT <213> Honp sapigQserteP20d3 A u
Gu Val Arg Ala Met Val Gy ser Asp Val Qu Leu Ser Cys 1 5 10 15 .Ala
Pro.du Gy Ser Arg Phe Asp Leu Asn ASP Val Tyr Val Tyr 20 . 25 30 Trp
Thr Ser A u ser Lys Thr. Val VallThr Tyr Hs Ile Pro G@n 35 40 . 45 Asn
Ser Leu Qu Asn Val Asp ser Arg Tyr Arg Asn Arg Ala Leu 50 55 60 Met
Pro Ala Gy Met Leu Arg Gy Asp Phe Ser Leu Arg Leu Phe 65 70 7580 3

Novenber 2003 15 Asn Val Thr Pro An Asp GQu d@n Lys Phe H's Cys Leu Val

Leu
Leu
H s
Asn
Asn
Leu
Arg
Leu

Ser 85 90 95 A n Ser Leu Ay Phe dn du Val Leu Ser Val du Val Thr
e AA0MEODI 149 Al widl mrA1 AscRheuSele Mal nfrayVal Val ser Ala Pro
Ser P8 115 120 12%1ser A n Asp @a0Leu Thr Phe Thr Cys Thr Ser lle "
Gy Tyr Pro 130 135 140 Arg Pro Asn Val Tyr Trp Ile Asn.Lys Thr Asp
SefopLﬁéa HiewaAsger dldSashSthe 18 rp061Gl LysAbra kreuc1@l gspAsn. Asp Thr Val Phe
Met Arg Ay B8 Tyr 165 17023875 Asp Val Va#40Ser Val Leu Arg he Ala
Thr Pro ser Val Asn Ile 180 185 190 Ay Cys Cys Ile @ u Asn. Val  Leu
dRro@ra %Qrﬁe[e'ziﬁw Warl Le@] wal 51%5”@0@)/205 Gly zPlgg Gly

Ala val ITe Thr val val val Ile Va1'va1 Ile ITe Lys Cys Phe Cys
260 265 270

Lys His Arg Ser Cys Phe Arg Arg Asn Glu Ala Ser Arg Glu Thr Asn
275 280 285

Asn Ser Leu Thr phe Gly Pro Glu Glu Ala Leu Ala Glu GIn Thr val
290 295 300

Phe Ley
305

<210> 10 .

<211> 67

<212> PRT

<213> Artificial sequence

<220>
<223> Synthetic -

<400> 10

Met Cys Cys Leu Pro Leu Leu Leu Phe Leu teu Ser val val Leu Cys
1 5 - 10 15
His ser Tyr Trp GlIn val Leu val Tyr Lys Asn Arg Leu Ser Leu Asp -
20 25 30
Cys val gg? Leu Ala Phe Ser Thr Pro Ile Ser Arg Tgr Cys Gly Pro
4
Pro ggp Asn Ile Thr Thr val Asn val val val Ege Arg Ser Thr Gly

~ Pro Glu Thr
65

<210> 11
<211> 864



Ser An Thr Ay Asn Asp Ile Ay GQu Arg Asp Lys Ile Thr A u Asn
Gy Qu Lys Asn Ala Ala Thr Trp Ser
Al a Val

220
230

<211> 276
Met

H S
Ile
Pro
Leu
Val
Thr
Arg
125
135.
145
ady
Arg

Pro Val Ser Thr
235 240 Val

Val Jy Ser Asn Val
Phe -Asn Leu Ser dvy
A u Asn Pro Gu Val

Gy'lle Asn Val
Asp Ser

Thfzﬁlh » %o 5{)@

T

Va’F22
SeJEzz

14€2Fyr

12%2&55

ay

cga
Arg

gt
- val

gat
Asp

tac
TYyr
65

cgg
Arg
tce
Ser

" tgc
cys

gag
Glu

gce
Ala
145

‘ata
Ile

aac
- Asn

atg
Met

ccc

Arg

gt‘t
Ala

gag
Glu

gtt
val
50

cac
His

dac
Ash

ctg
Leu

ctg
Leu

att

val
130

cec
Pro

aac
Asn

agc
ser

cga
Arg

agce

Asp

Met Lys G n

Ley

gat
Asp

ctc

Leu
35

tac
TvYr

atc

Ile

cga
Arg

cgc
Arg
gt

1i5
aca

Thr

cac
His

&y

cty
Leu

3y

195
gtg

Gly

act
Thr
20

agc
ser

gta
val

cca
Pro

gcc
Ala

ttg
LeU
100

‘ttg

Leu

ctg
Leu

agc
Ser

tac
Tyr

ctg
Leu

s,

Thr
eu Val
a Asn Phe

03@4)/ Gn

Au Pro
iLGO Ile Asp

Val

Leu

Ser
ser

Ay
Adn

Lys

Leu Cys Leu Leu Val
245 250 255 Arg Asp Arg Cys Leu A n H's Ser Tyr Ala Q.
<212> PRT <213> Mus nuscul us

Leu
Tyr
Val

Val

ser Cys
val Ir
Thr Tyr

Ser

Asn
Au

l e

Ser - Thr
G u Arg Thr Tyr Thr
Asn.
Thr Ala Leu A n Asn Asn Thr Val
ScgV&lc {dcectﬁeétcT&Fc IRUAr grleu Pyg Trp Thr Ser

Leu Phe Ser

ct%7 cLayt doer g?QS

ger _Pl"O G

cag
G1 n

tgc
Cys

tat

Tyr

cag
Gl n

ctg
Leu
85

ttc
Phe

agc
Ser

cat
His

CcCC
Pro

ccc
Pro
165

gac
Asp

180

ttg
Let

aac

tat
Tyr

att

9ag
Glu

gct
Ala

tgg
Trp

daac
Asn

70

atg
Met

aac
Asn

caa
Gln

gt
va

tcc
Ser
150

agg
AFg

cag
Gln

gac
Asp

ggc

aag
Lys

tgc
cys

caa
Gin
55

agc
Ser

tca
Ser

gtc
val

tcc
Ser

gca
Ala
135

cag
Gin

ccc
Pro

gct
Ala

gt
va

tge

Leu

gaa
Glu

cct
Pro
40

acc
Thr

tcc
sSer

ccy
Pro

acc
Thr

ctg
Leu
120
gca
Ala

gat
Asp

aac
Asn

ctg
Leu

gtc
200
tgc

Leu

gtc
val

25 .

gaa
Glu

agt
ser

ttg
Leu

gce g
Ala

ccc
Pro
105

&ty

aac
Asn

gag
Glu

gt
va

cag
GIn
185

agc
Ser

ata

Tyr
Phe Ser
Phe Thr Cys Arg Val
Leu Gu du Val
Pro Val

Phe
10

aga
Arg

ety

gag
Glu

gaa
Glu

&y
90

cag
GIn

ttc
Phe

ttc

Phe

ctc
Leu

tac
TYyr
170

aat
Asn

gt
va

gag

Leu

gcg
Ala

agc
ser

tcg
Ser

aac
Asn
75

atg
Met

gac
Asp

cag
Gln

agc
ser

acc
Thr
155

tgg

Trp.

gac
Asp

ctg
Leu

aac

Val

<400> 14 du Thr

Al a

210 ' 215
Ile Leu Ala- 225
Ile Ay Trp Val Cys

3Mherfer 5640> 14
Au Val Ay A a

15 10 15 1le Asp Pro H's Arg Arg
3 Novenber
Tyr

Leu Pro
Lys Asn Arg Gy
Leu

Leu Tyr

Ile Ser Thr
Cys Met
Leu Tyr Trp Ile Asn Thr Thr Asp Asn Ser

atg
Met

cgt
Arg

aaa
Lys
60

gt
va

ctg
Leu

gag-

Glu

gag
Glu

gt
va
140

ttc
Phe
atc
Ile

acc
Thr

agg
Arg

gtg

gta
val

ttt
Phe
45

acc
Thr

gac
Asp

€gg
Arg

ca
aln ¢

gtt
val
125

cccC
Pro

acg
Thr

aat
Asn

gtc
val

atc
Ile
205

ctt

ggc
b

gat
Asp

gt
va

agce
ser

&y

aag
Ly
110
ttg
Ley

gtc
val

‘tgt
C-_ys

aag
LyS

ttc
Phe
190

gca
Ala

ctg

Val

Ser
15

agc
ser

tta
Leu

gt
va

‘cgc

Arg

.gac
Asp

95
Tttt

5 Phe

agc
ser

gtc
val

aca
Thr

acg
Thr

175

ttg
Leu

cgg
Arg

cag

2003
Tyr
H s
Lys
Phe
Arg
ser
Ser

Leu

gac
Asp

aat
Asn

ace
Thr

tac

Tyr
80

ttc
Phe

cac

His

att
val"

agc
Ser

tcc
Ser
160

gac
Asp

dac
Asn

acc
Thr

cag

16 20 25 30 Trp @ n
35 40 45 Lys Ser
50 55 60 Leu Ser
65 70 75 80 Asn -
Met 85 90 95 Asn
Leu. 100 105 110
ASP Ser 115 120
Lys Asn Ay 130
Leu -

Tyr Leu Asn Lys Leu

96
144
192

240
288

336
384
432
480
528
576
624

672



180 185 190 Asp Val Leu Cys Cys Val Qu Asn Val Ala Leu H's Gn Asn Ile Thr
195 200 205 Ser Ile Ser Gn Ala Qu Ser Phe Thr Ay Asn Asn Thr Lys Asn Pro
210 215 220 A n Qu Thr H's Asn Asn Qu Leu Lys Val Leu' Val Pro Val Leu Al a
225 230. 235 240 Val Leu Ala Ala Ala Ala Phe Val Ser Phe klMoveh®ed 2603\ 9
Arg Thr 245 250 255 Arg Pro H's Arg Ser Tyr Thr Ay Pro Lys Thr Val Gn
Leu Au .Leu 260 265 270 3 Novenber 2003 17 Thr Asp H's Ala 275 <210> 15
<211> 125 <212> PRT <213> Artificiall3sequence <220> <223> Synthetic

<400> 15 Qu Gu Val Ala Met Val Gy Ser Val Leu Ser Cys -Pro Phe Leu Tyr 1
5 10 15 Vval Tyr Trp A n Val Thr Tyr Pro Ser.Asn Val Asp Ser Tyr Asn Arg 20
25 30 Ser ] P{]7 Ser Leu Leu Asn Val. Thr Pro G n ASP A n Phe Cys 35
40 val® iﬁr\)éa\ i%'u FIYAS AsaTlksHiuptid Glrisereeuvain 88 Ser G u Thr 50 55
60 Thr Q/s Sert Asn Gy Tyr Pro Pro Asn yr Trp Ile Asn Thr Asp Asn 65 70
75 80 jrr Caa‘ELCe g naaghgac mwadar Leu 7RPr Asp Val 85
90 95 %ﬁﬁ%’ 32@8% g)“é' g As,&s’fﬁp\/ﬁle Fl© ?qs‘?f%g% Thr Ser GAn Gy 100

105 110 Lg/s Lcys aléeéjaeel &aVatI Letu Val Ile Arg Arg Ser Tyr d y 115 120 125
cC a aCC
<210>18¢ Tic Thr a1d Asn pro.val ser Thr Cly GI Lye Ao 473 a7s 22

245 250 255
tgg agc atc ctg gct gic ctg tgc ctg ctt gtg gtc gtg gocg gtg gec 816
Trp Ser Ile Leu Ala val Leu Cys Leu Leu va 3a1 Y 213 3a §1a
260 - 265 270
ata g?c tgg gtg tgc agg gac tga tgt Ctc caa cac agc tat gca ggt 8§64
Ile Gly Trp Val Cys Arg Asp Arg Cys Leu Gln His Ser Tyr Ala G?
275 <280 285
: <210> 12
<211> 288
<212> PRT
<213> Homo sapiens
<400> 12

?et Arg Leu Gly ger Pro Gly Leu Leu ige Leu Leu Phe Ser Ser Leu
15

Arg Ala Aép ;gr Gin Glu Lys Glu ¥§1 Arg Ala met val Gly ‘Ser Asp
30

val Glu ggu ser Cys Ala Cys 550 Glu Gly Ser Arg Phe Asp Leu Asn
- 45 :

Asp ggl Tyr val Tyr Trp g}n Thr ser Glu ser E%s'Thr val val thr

Tyr His Ile Pro GIn Asn Ser Ser Leu Glu Asn val Asp Ser Arg Tyr
65 70 < 75 80 -

Arg Asn Arg Ala ggu Met Ser Pro Ala g]y Met Leu Arg Gly Asp Phe
0 95

- Ser Leu Arg Leu Phe Asn val Thr Pro Gln Asp Glu Gln Lys Phe His
100 105 110

Cys Leu val Leu Ser Gln Ser Leu Gly Phe GIn Glu val rteu Ser val
: 115 120 125

Glu val Thr Leu His val Ala Ala Asn phe Ser val Pro val val ser
130 135 - 140



<211>1294 <212>DNA <213>Hono sapi ens <220> <221>5' UTR <222>(1)..(199) <223>
<220> <221>CDS <222>(200)..(1105) <223> 3 Novenber 2003 18 <400> 16

gctggt acgc ctgcaggtac cggtccggaa ttcccgggtc gacccacgcg tccgcccacg 60
cgtccgcggg agcgcagtta gagccgatct cccgcgcccc gaggttgctc ct gtsaader 2863
tctccecgegg cccaagttct ccgcgeccccg aggtctccge gccccgaggt ctccgeggec 180
cgaggt ct.cc gcccgcacc atg cgg ctg ggc agt cct gga ctg ctc ttc ctg 232 Met
Arg Leu-Ay Ser Pro Ay Leu Leu Phe U 1 5 10 ctc ttc agc agc ctt cga get
gat act cag gag aag gaa gtc aga gcg 280 Leu Phe Ser ser Leu Arg Ala Asp
Thr An-du Lys Gu Val Arg Ala 15 20 25 atg gta ggc agc gac gtg gag ctc
agc.tgc get tgc cct gaa g a agc 328 Met Val Ay ser Asp Val Gu Leu Ser
Cys A > r t t aat gat gtt tac gta
t at t&g?%g ‘5&%"’?&"% G?ﬁ&sé%ﬁigﬁ&?&ﬁ%g'@% ‘Egﬁ'q‘ﬁsitrﬁgAsp Val Tyr Val Tyr
Trp Gn Thr Ser GQu Ser 45 50 55 aaa acc gtg gtg acc tac.cac atc cca cag
aac aggelssh dg;;gryg%b%ﬁ S hsn b$ TIRMrrYahe L (JBmIVepH s I1e Pro A n Asn
Ser Ser Leu Q'u Ase360 65 70 75 1gbg gat agc cgarssac, cgg aac cga gcc ctg-
atg tca ccg gcc ggc atg 472 Val Asp Ser Arg Tyr Arg Asn Arg Ala Leu net
Ser PragnAlea 1@uYLelYedsp8n88a9Qu d1h sk I8p GBS WRGhELGutEE ctg cgc ttg ttc aac
gtc acc ccc cagi8ac 520 Leu ABf, Ay Asp Phe 188r Leu Arg Leu Phe Asn Val
Thr Pro A n Asp 95 100 105 gag cag aag ttt cac tgc ctg gtg ttg agc caa tcc
ctg gymttarg g%%gpeﬁf%}r Asp val gga Ser val Leu Arg gég Ala Arg Thr

Pro Ser val Asn Ile Gly Cys Cys Ile Giu Asn val Leu Leu Gln Gln
210 215 220

Asn Leu Thr val Gly Ser Gln Thr Gly Asn Asp Ile Gly Glu Arg Asp
225 230 235 240

"~ Lys Ile Thr Glu Asn Pro val Ser Thr Gly Glu Lys Ash Ala Ala Thr
| 245 250 255

Trp Ser Ile Leu Ala val LeuICys Leu Leu val val val Ala val aAla
260 265 270

Ile Gly ng val Cys Arg Asp Arg Cys Leu GIn His -Ser Tyr Ala Gly
T s 280 - 285 -

<210> 13

<211i> 267

<212> PRT

<213> Homo sapiens

<400> 13
-Glu Lys GTu val Arg Ala Met val Gly ser Asp val Glu Leu Ser Cys
1 5 10 15

Ala cys Pro ggu Gly Ser Arg phe ggp Leu Asn Asp val E%r val Tyr

Trp Gln ;Er ser Glu ser Lys Igr val vatl Thr Tyr 2;5 Ile Pro Glin

Asn SSr ser Leu Glu Asn gg1 Asp ser Arg Tyr ggg Asn Aﬁg Ala Leu
5

Met Ser Pro Ala Gly Met Leu Arg Gly Asp Phe Ser Leu Arg Leu Phe
65 .70 75 80



du
gag
Leu
ccc
Val

ttc
Thr
aat
Lys
ttc
Leu

cgg
Thr

G n.LyS Phe H's Cys Leu Val Leu Ser Gn ser Leu Gy Phe Gn 110 115 120
gtt ttg agc gtt gag gtt aca ctg cat gt gca gca aac ttc agc 616 (J uval
Ser Val Qu Val Thr Leu H's Val Ala Ala Ash Phe ser. 125 130 135 gtg
gtc gtc agc gcc ccc cac agc ccc tcc cag gat gag ctc a(ch&@ﬂ, eVMabodr o
Val Ser Ala Pro H's ser Pro Ser G@n ASP Qu Leu Thr 145 150 155
acg tgt aca tcc ata aac ggc tat ccc agg ccc aac gtg tac tgg 712 Phe
Cys Thr Ser Ile Asn Ay Tyr Pro Arg Pro Asn Val Tyr Trp 160 165 170 atc
aag acg gac aac agc ctg ctg gac cag get ctg cag aat gac 760 1|le Asn
Thr Asp Asn ser Leu Leu Asp G n Ala Leu A n Asn Asp 175 180 185 acc gtc
ttg aac atg cgg ggc ttg tat gac gtg gtc agc gtg ctg 808 Thr Val Phe
Asn Met Arg Ay Leu Tyr Asp Val Val Ser Val Leu 190 195 .200 agg atc gca
acen0et AGorrgtddnaae Aulc1gaystige A@Ccyat@ug\ag 12aCseB56 Arg lle Ala Arg
Pro Ser Val Asf? Ile Ay Cys Gps Ile u Asn 05 210 215 3 Novenber 2003

19 gtg ctt ctg cag cag aac ctg act gtc g 9c agc cag .aca gga aat gac 904

Val

235
Ile
250
Lys
gtc
Val

agc
Tyr
gtt

Ledinlsen 1GunG1GE ahe ASin dleWaThreuVadr Y@l y618eval Ghir tdaruied y Asn Asp 220 225 230
atc gga gafflaga gac aag at% aca gag aat ¥fa gtc agt act g 9c gag 952
Ay Au Arg Asp Lys Ile Thr Au Asn Pro Val ser Thr Ay Qu 240-- 245
ada@lade ﬂsgﬂsgdibewg \tagqrag\wa\tad wgﬂgeﬂtrogﬂ@ $argPiogc ctg ctt gtg 1000
Asn Al a ‘Ara Thr Trp ser PI e Leu Al a Vat?3Leu Cys Leu Leu Val 255 260 265
gtg gcg gtg gcc ata 9c g tgc agg gat cga tgc ctc caa 1048 Vval
ALEr\ER PBPEIpIleua@hy ¥ lepTh‘Va‘FyS gl IASENATlY BysPeeu G n 270 275 280 cac
t at gca ggt gcc tgg get gtg agt ccg gag aca gag ctc-act 1096 Hi s Ser
Ser Pro Qu Thr Gu Leu Thr 285:290 295 ggc cac

tgggcdéaﬁe ‘f%a@égé@c%/eg%?gc'g’tsgﬁ'éc“?@g’g‘@cﬁetrc‘ceg D Gy M s Val

GIn Ala Leu Gln Asn Asp Thr val Phe Leu Asn Met Arg Gly Leu Tyr
165 170 175

Asp val val Ser val Leu Arg Ile Ala Arg Thr Pro ser val asn Ile
- 180 185 190 '

Gly Cys Cys Ile Glu Asn val Leu Leu Gln GIn Asn Leu Thr val Gly
195 - 200 205 -

ser GIn Thr Gly Asn Asp Ile Gly Glu Arg Asp Lys tle Thr 6lu Asn
210 215 220 '

Pro val ser Thr Gly Glu Lys Asn Ala Ala Thr Trp Ser Ilte Leu Ala-
225 230 235 ' 240

val Leu Cys Leu Leu val val val Ala val Ala Iie Gly Trp val Cys
245 250 255

Arg Asp Arg Cys Leu GIn His Ser Tyr Ala Gly.
260 265

<210> 14
C<211> 276
<212> PRT
<213> Mus musculus

<400> 14

Glu Thr Glu val Gly Ala Met val Gly Ser Asn val val Leu Ser Cys
1 5. 10 i5

Ile Asp Pro His'Arg Arg His Phe Asn Leu Ser Gly Leu Tyr val Tyr'



300 tgagacgcca ccgtgagagg ccaggtggca gcttgagcat .ggactcccag actgcagggg 1205
agcacttggg gcagccccca gaaggaccac tgctggat cc. cagggagaac. ct gctggegt 1265
tggctgtgat cctggaatga ggccctttc 1294 <210> 17 <211> 302 <212> PRT <213>
Hono sapi ens <400> 17 Met Arg Leu Gy ser Pro Ay Leu Le“331]’tﬁ/A|7%!éré@(}B Phe
Ser Ser Leu 1 10 15 Arg Ala Asp Thr G n Gu LYS Au Val Arg Met Val
Ay Ser Asp 20 25 30 Val Qu Leu Ser Cys Ala Cys Pro-Gu Ay Ser Arg Phe
Asp Leu-Asn 35 40 45 Asp Val Tyr VahgTyr Trp A n Thr Ser Gu Ser Lys Thr
Val Vval Thr 50 55 60 Tyr His Ile Pro G n Asn Ser ser Leu G u Asn Val Asp
ser Arg Tyr 65 70 75 80 Arg Asn Arg Ala Leu Met Ser Pro Ala Ay Mt Leu
Arg Ay Asp Phe 85 90 95 3 Novenber 2003 20 Ser Leu Arg Leu Phe Asn Vval -
Thr Pro Gn Asp%Gu G n Lys P His 100 105 3010 Cys Leu Val Leu Ser Gn
Ser Leu dy Phe An Gu Val Leu Ser Val 115 120 125 GQu Val Thr Leu His
~val ATapAlla IAsrslPhen Sep dlalvaPrserwall Mal TySeryr 1230prd36Hr140 Ala Pro His Ser
Pro Ser dn 3,§\sp A u Leu Thr*®Phe Thr Cys TH¥® Ser 145 150 155 160 Ile Asn
Ay Tyr Pro Arg Pro Asn Val Tyr Trp Ile Asn Lys Thr Asp 165 170 175 Asn.
Ser Ldys|S8n PAgS1E Tie Msh VadAsmlser /Ssn mp-y‘fmsn\ﬁa‘b Phetikeu Asn 180 185 190
Met Arg y Leu Tyr Asp Val Val Ser Val % eu Arg Ile Ala' Arg Thr 195 200

205 Pro 5er Val Asn lle Ay Cys Cys Ile Au Asn Val Leu Leu Gln A@n 210
- 215 2%@” ser Leu Asp Ser ~r;|8t Lys G'ln Gly Asn ;lge Ser Leu Tyr Leu k‘és

Asn val Thr Pro GIn Asp Thr GIn Glu Phe Thr Cys Arg val Phe Met
. 85 20 a5

" Asn Thr Ala Thr Glu Leu val Lys Tle Leu Glu Glu val val Arg Leu
100 105 110

Arg val Ala Ala Asn Phe Ser Thr Pro val Ile ser Thr Ser Asp Ser
115 ) 120 125

Ser Asn Pro Gly GlIn Glu Arg Thr Tyr Thr Cys Met Ser Lys Asn Gl
- 130 135. Y 140 Y Y

Tyr Pro Glu Pro Asn. Leu Tyr Trp Ile Asn Thr Thr Asp Asn Ser Leu
145 150 . T 155 160

Ite Asp Thr Ala Leu GIn Ash Asn Thr val Tyr Leu Asn Lys Leu Gly
165 170 175

Leu Tyr Asp val Ile Ser Thr Leu Arg Leu Pro Trp Thr Ser Arg Gly
: ) 180 185 190 .

ASp val Leu Cys Cys val Glu Asn val Ala Leu His Gln Asn Ile Thr
: © 195 200 205

ser Ile ser GIn Ala Glu Ser Phe Thr Gly Asn Asn Thr Lys Asn Pro
210 215 220

Gin Glu Thr His Asn Asn Glu Leu Lys val Leu val Pﬁo val Leu Ala
225 . 230 235 240

" val Leu Ala Ala Ala Ala Phe val ser Phe Ile Ile Tyr Arg Arg Thr
: 245 250 255

Arg Pro His Arg Ser Tyr Thr Gly Pro Lys Thr val GIln Leu Glu Leu
260 265 - 270



Asn Leu Thr Val Gy 5er An Thr Gy Asn Asp Ile Ay GQu Arg Asp 225 230
2.35 240 lays Ile Thr Qu Asn Pro val Ser. Thr Ay GQu Lys Asn Ala Ala Thr
245 250 255 Trp. ser Ile Leu Ala Val Leu Cys Leu Leu Val Val Val Al a Val
Ala 260 265 270 Ile Ay Trp Val Cys Arg Asp Arg Cys Leu I Tyr
Ala Ay 275 280 285 Ala Trp Ala Val Ser Pro Gu Thr Qu ?e'\?}”?h@eég?/o% S
Val, 290.295 300 <210> 18 <211> 302 <212> PRT. <213> Honp sapi ens <400>
18 Met Arg Leu Gy Ser Pro Ay Leu Lay Phe Leu Leu Phe Ser Ser Leu 1 5 10
15 3 Novenber 2003 21 Arg Ala Asp Thr A n Qu Lys Gu Val- Arg Ala Met Val
Gy Ser Asp 20 25 30 Val G U Leu Ser.CyS Ala cys Pro Au.dy Ser Arg Phe
Asp Leu Asn 35 40 45 Asp Val Tyr Val Tyr Trp @ n Thr Ser G U Ser Lys Thr
Val VailrhThgp yp0app 60 Tyr His Ile Pro Gn Asn Ser Ser Leu G U Ash Val Asp
Ser Arg Tyr 2Bb 70 75 80 Arg Asn Arg Ala Leu Met Ser Pro'Ala Gy Met Leu
Arg Ay Asp Phe 85 90 95 Ser Leu Arg Leu Phe Asn Val Thr Pro G n Asp A U:
A n Lysziebe1bi s 100 105 110 Cys Leu Val Leu Ser @n Ser Leu Gy Phe G n
G u VaFg laul&er Val 115 120 125 Gu Val Thr Leu His Val Ala Ala Asn-Phe
ser ValafEo \VedriMah S6hiencd30 135 140 Ala Pro His Ser Pro ser Gn Asp G U
Leu Thr_Phe Thr Cys Thr Ser 145 150 155 160 Ile Asn Ay Tyr Pro Arg-Pro
Asn Vafsifyr (Jrmedie. Asn Lys Thr Asp 165 170 . 175 |

<400> 15

Glu Glu val Ala Met val Gly Ser val Leu Ser Cys Pro Phe Leu Tyr
1 5 ) 10 15

val Tyr Trp gan val Thr Tyr Pro ggr.Asn val Asp Ser Tyr Asn Arg
! 30

Ser Met g}y Phe Ser Leu Leu ﬁgn val Thr Pro Gin Asp GIn Phe Cys
: 45

val ggu val Leu val Ala ?;a Asn Phe Ser pPro val Ser Ser Glu Thr
60 ’

Thr Cys Ser Asn Gly Tyr Pro Pro Ash Tyr Trp Ile Asn Thr -Asp Asn
65 70 - 75 80

Ser Leu Asp Ala Leu Gln Asn Thf val Leu Asn Gly Leu Tyr Asp Vval
85 90 95

Ser Leu Arg Thr Cys Cys Glu Asn val Leu GIn Asn Thr Ser 6ln Gly
100 - 105 110

Lys Lys Leﬁ_A]a val Leu val Ile Arg Arg Ser Tyr Gl
115 120 9 Y 12§

<210> 16

<211> 1294

<212> DNA

<213> Homo sapiens

<220>

<22]1> 5'UTR
<222> (1)..(199)
<223>

<220>

<221> CDs

<222> 00)..(1105)
<223>



Asn Ser Leu Leu ASP A n Ala Leu @n Asn Asp Thr Val Phe Leu Asn 180 185
190 Met Arg Ay Leu Tyr Asp Val Val ser Val Leu Arg Ile Ala Arg Thr 195
200 205 Pro Ser Val Asn lle Ay Cys Cys Ile Gu Asn Val Leu Leu An G@n
210 215 220 Asn Leu Thr Val @.y Ser An Thr Ay Asn Asp ”l@ogrﬁbegﬁof‘rg

- Asp. 225 230 235 240 Lys Ile Thr A u Asn Pro Val ser Thr &y u Lys Asn.
Ala Ala 'Thr 245 ' 250 255 3 Novenber 2003 22 Trp ser lle Leu Ala Val Leu
Cys Leu Leu Val Val Vval Ala Val Ala®60 265 270 Ile Ay Trp Val Qys Arg
Asp Arg Cys Leu @ n His Ser Tyr Ala Gy 275 280 285 Ala Trp Ala Val Ser
Pro Au Thr Qu Leu Thr Gy Hs Val 290 295 300 <210> 19 <211> 322 <212>
PRT <2433 Mus nuscul us <400> 19 Met A n Leu Lys Cys Pro Cys Phe Val Ser Leu
Ay Thactggrgeqd stopPragtacl cEott@gad tVedcodotp dayscakyw twpcddasy Val 6Ger Ser q(;;‘l yAIPhe
Phe S ‘ L Ser r Leu S a
Al a Sggt%gggdaetbc 'h?)rbtt%gag}gga}gt Egﬁbcggﬁ%cé% 994&?‘?}%@? : gg a ;ﬁtger ASn Val Val
Leu SefCTEsFEcqa eCcARICE OCECFEOI PP ChE GIC MCGCAMPIPtHE s cqgacAs n 18 u Sfar Sy Leu
Tyr  Vadgadgtietct! gecehdice G2 29 8c lab® & WodRg ReO ¢l Wryal g5 Val Thr Tyr
Tg;r' LEL?' %?t(ﬁ): Ty?c %/s Selﬁflle'gcJ %% L@%%gﬁ Sgr G’rGlg)%y Inge Létsm’hé/ala%/Asp Ser Ser Tyr Lys
‘Asn Arg Gy Hs Leu Sér 100 105 P10 L.eu Asp SelOMet Lys G n @y Asn Phe
Ser LedtcTye dgelagkystAsja oédlgat act cag gag aag gaa gtc aga geg 280

Leu Phe ser igr Leu Arg Ala Asp {gr Gln Giu Lys Glu gg? Arg Ala

atg gta g%c agc gac gtg gag ctc age.tgc gct tge cct gaé g?a agc 328
Met val goy ser Asp val Glu ggu ser Cys Ala Cys Pgo Glu Gly ser
: 4

- cgt ttt gat tta aat gat gtt tac gta tat tgg caa acc agt gag tcg 376
Arg-z?e ASp Leu Asn Asp §31 Tyr val Tyr Trp ?}n Thr ser Glu Ser

aaa acc gtg gtg acc tac.cac atc cca cag aac agc tcc ttg. gaa aac 424
: E%S Thr val val Thr Tyr His Ile Pro Gln égn ser Ser Leu Glu Asn
' 65 ’ 75

gtg gac agc cgc tac cgg aac cga gocc ctg atg tca cecg gee g?c atg 472
val Asp ser Arg g%r Arg Asn Arg Ala %gu Met Ser Pro Ala goy Met

ctg cgg g?c gac ttc tcc ctg cgc ttg tte aac gtc acc ccc cag gac . 520
Leu Arg.Gly Sgp Phe Ser Leu Arg &83 Phe Asn val Thr 550 GIn Asp L

gag cag aag ttt céc tge ctg gtg ttg agc caa tcc ctg g?a ttc cag - 568
~ Glu Gln %{g Phe His Cys Leu X%s Leu ser Gln Sser 553 Gly Phe GIn

gag gtt ttg agc gti gag gtt aca i:tg cat gtg gca gca aac ttc agce 616
GTuvgg} Leu Ser val Glu ggg Thr Leu His va 2;% Ala Asn Phe ser

gtg ccc gtc gtc age gcc €cc cac age cec tec cag gat gag ctc acc 664
‘val Pro val val Ser Ala Pro His Ser Pro Ser Gln Asp Glu Leu Thr
149 145 150 155

Phe Thr Cys Thr Ser Ile Asn Tyr Pro Arg Pro Asn val Tyr Trp
160 165 - 170

atc aat aag-acg gac aac agc ctg ctg gac cag gct ctg cag aat gac 760
Ile Asn Lys I?g Asp Asn Ser Leu Lgu Asp GIn Ala Leu ggg Asn Asp
180 :

‘ acc gtc ttc ttg aac atg cgg g?c ttg tat gac gtg gtc agc gtg ctg 808
Thr val ESS Leu Asn Met Arg Ggg Leu Tyr Asp Va Vag Ser val tLeu
: 1 20

ttc acg tgt aca tcc ata aac g?c tac ccc agg ccc aac gtg tac tgg 712
Gly

©. agg atc gca cgg acc ccc agc gtg aac att g?c tgc tgc ata gag aac 856
Arg %Bg Ala Arg Thr Pro gig val Asn Ile Gly gig Cys Ile Glu Asn



115 120 125 Thr Pro G n Asp Thr A n GQu Phe Thr Cys Arg Val Phe Met Asn Thr
130 135 140 Ala Thr Qu Leu Vval Lys Ile Leu u Qu Val val Arg Leu Arg val
145 150 155 160 Ala Ala Asn Phe Ser Thr Pro Val Ile Ser Thr ser Asp ser Ser
Asn 165 170 175 3 Novenber 2003 23 Pro Ay Adn GQu Arg T rNc;% b‘gpé @s Met
Ser Lys Asn Ay Tyr Pro 180 185 190 GQu Pro Asn Leu Tyr Trp I ?1
Thr Asp ‘Asn Ser Leu Ile Asp 195 200 205 Thr Ala Leu @ n Asn Asn Thr Val
Tyr Leu Asn Lys Leu Ay Leu Tyr 2139215 220 Asp Val Ile ser Thr Leu Arg
Leu Pro Trp Thr. Ser Arg Gy Asp Val 225 230 235 240 Leu Cys Cys Val Qu
Asn Val' Ala Leu His Gn Asn Ile Thr Ser Ile 245 250 255"'Ser An Ala Qu
Ser Phe Thr Ay Asn Asn Thr Lys Asn Pro An dQu 260 265 270 Thr. H's Asn
Asn G!U:?L@I!l ¢t sca‘da¢agLa§3u dtal acﬁrgrc;% dgeucahl sraVla dak@Ugac275 289 285 Ala Al a

4

Al a 1518611 E3E et ¥ gGTArTjW Y A&gASPro 290 295 300 His
Arg Ser Tyr Thr Gy Pro Lys Thr. Val. A n Leu G u LeG Thr Asp 305 310 315
320 A%E(a %1?;9 aa«gzé%txﬁcy g aa2 ¢ agtmh rgagf i ci @S2sequence <220>
<223> syn 95580 TUBRT°AY U TWYPHY Leu Leu Ser Ser Leu
Al 'a GltéaGlu VaI . 15 10 15 Atla Met Val Ay Ser Val Leu Ser Cys Pro .Phe Leu
CREO-oI0qYC atc ctg gct gte ctg tgc ctg ctt gt 1000 :
Tyr VE’ﬁ_ys gﬁgpg1a2¥ﬁr2$2psggr Ile Leu Ala val Leu Cgs Leg Leu 3a
255 260 265
gtc gt gcg gtg gcc ata ggc tgg gtg tgc agg gac cga tgc cte caa 1048
val val Ala val Ala Ile Gly Trp val Cys Arg Asp Arg Cys Leu Gln
270 273 280 -
ce_nc agc tat gca ggt gcc tgg gct gtg agt ccg gag aca gag ctc act 1096
‘His Ser Tyr Ala Gly Ala Trp Ala val ser Prg 813 Thr 213 Leu Thr '
285 290 295
g? cac gtt tgaccggagc tcaccgoccca gagcgtggac agggettccg 1145
go% His val :

tgagacgcea ccgtgagagg ccaggtggea gctigagcat ggactcccag actgcaggag 1205
agcacttggg gcagccccca gaaggaccac tgctggatco. cagggagaac. ctgotggegt .1265
tggctgtgat cctggaatga ggccctttce : 1294
<210> 17

<211> 302

<212> PRT ,

<213> - Homo sapiens

<400> 17

¥et Arg Leu Gly ger Pro Gly Leu Leu Phe Leu Leu Phe Ser Ser Leu
10 :

Arg Ala Asp ;gr GIn Glu Lys Glu Xg] Arg Ala Met val Gly Ser Asp
30

val G]u’;gu Ser Cys Ala Cys 550-G1u Gly Ser Arg Phe Asp Leu Asn
45

" Asp ¥S1 Tyr val Tyr Trp ?}h Thr ser Glu Ser Lys Thr val val Thr
60

Tyr His Ile Pro GIn Asn Ser Ser Leu Glu Asn val Asp Ser Arg Tyr
65 70 ' 75 30

Arg Asn Arg Ala g?u Met Ser Pro Ala ggy Met Leu Arg Gly Asp Phe
: 95



Gn Val Thr Tyr Pro Ser Asn Val Asp Ser Tyr Asn Arg Ser Met Ay 35 40 45 3

Novenber

Leu

Cys

Ser

ser
Ay
Au

Val
Ser
Leu.
Leu -
Lys
Leu

sapi ens

2003 24 Phe Ser

50
65
Asp
Arg
Lys
Thr
<2

Leu
Hi s

20>

<221> 5"UTR <222> (1)..(165)

115 120 125 -

Leu Leu Asn Val
55 60 Leu Val

Ser Leu Arg Leu Phe Asn val Thr
100 .

Cys
Glu
Ala
145
Ile
Asn
Met
Pro
Asn
225
" Lys
Trp.

Ile

Ala

Leu
val
130
Pro
Asn
Ser
Arg
ser
210
Leu
Ile
‘ser

Gly

Trp
290

<210>

- <21
<21
. <21

1>
2>
3>

- <400

val
115
Thr
His

Gly

Leu

Thr

Thr

Ile

Trp.

Ala

18
302
PRT
Homo

18

qet Arg Leu

Leu

Leu

Ser

Tyr

Leu

180

Leu

Asn

val

Gilu

Leu

260

val

val

Ser

His

Pro

Pro

165

ASD

Tyr

Ile

Gly

Asn

245

Ala

Cys

Ser

sapiens

Gly

ser
3

GIn

val
Ser
150
Arg
Gin
ASp
Gly
ser
230
Pro

val

Arg

Pro

Pro

Ser

Ala

135

Gln

Pro

Ala

val

Cys

215

Gln
val
Leu
Asp

Glu
295

G1y

Leu
120

Ala-

Asp

Asn

Leu

val

200

Cys

Thr

ser

Cys

280

Thr

Leu

Thr

Pro A n Asp dn Phe Cys Val
Ala Ala Asn Phe' ser
.70 75 80 Asn @y Tyr Pro Pro Asn Tyr.Trp || & MsRmERF 248 Asn
85 90 95 Ala Leu @n Asn Thr Val
100 105 110 Thr

Pro

Leu

Cys Cys. A u Asn Val

Al a
130 135 140 <210> 21

Vi

Pro Gln Asp

105

Gly

Asn

Glu

val

GIn-

185

Ser
Ile
Gly
Thr
Leu
265

Cys

Glu

Leu

Phe-

Phe
Leu
Tyr
170
Asn
vai

Glu

Asn

‘Leu

Leu

Phe
10

Gln

Ser

Thr

155

Trp

Asp

Leu

Asn

val

Gln

Thr

Leu

Leu Val
<211> 1370

Ile

Glu GIn Lys Phe
110

Glu

val

140

Phe

Ile

Thr

Arg

val

220

Ile

Lys

val

His

Gly

Leu

val
125

Pro

Thr

Asn

val

Ile

205

Leu

Gly

Asn
val
ser
285

His

Phe

Leu
val
Cys
LyS
Phe
190
Ala
Leu
Glu
Ala
Ala
270

TYr

Va1

Ser
val
Thr
Thr
175
Leu

‘Arg

Glin

Arg

Ala

vatl

Ala

Val Ser-Ser @u Thr Thr

Asn Ay Leu Tyr Asp Val
Leu Gln Asn Thr Ser Gn
Arg Arg Ser Tyr @y Val
<212> DNA <213> Honp

His
val
Ser
ser
160
Asp
Asn
Thr
Gin
240
Thr

Ala

Gly

Ser ser Leu



<223> . <220> <221>
cacaggaaac agct at gacc
gct ggt acgc ct gcaggt ac
ct gaacgcga ggactgttaa

COoS <222> (166)..(762) <223> <400> 21 aacaatttca
at gattacgc caagctctaa tacgactcac60 tatagggaaa
cggtccggaa ttcccgggtc gacccacgcgl20 tccgtgaaca

ctgtttctgg caaac atg aag tca g 177 g noveMpkr boi§s Ser

Ay 1 ctc tgg tat ttc ttt ctc ttc tgc ttg cgc att aaa gtt tta aca gga225
Leu Trp -Tyr Phe Phe Leeu Phe Cys Leé Arg Ile Lys vVal L6u Thr Ay 5 15 20

gaa atc aat g 9t tct gcc aat tat ga

1atg ttt ata ttt cac aac ggga273 Qu

Ile Asn Gly Ser Ala Asn Tyr Qu Met Phe Ile Phe Hs Asn Ay 25 30 35 gt
gta caa att tta tgc aaa tat cct gac att gtc cag caa ttt aaa321 Ay Val Gn
Ile Leu Cys Lys Tyr Pro Asp Ile Val G@n A n Phe Lys 40 45 50 atg cag ttg
ctg aaa ggg ggg caa ata ctc tgc gat ctc act aag aca369 3 Novenber 2003 25
Met GATILA a%e@gtﬁn@y l@swm\znsmm Meme@/ﬁm%p feeuAsphr Lys Thr 55 60 65

val Glu ggu ser Cys Ala Cys 260 Glu Gly Ser Arg de‘Asp Leu Asn

Asp val Tyr Va1‘Tyr Trp GIn Thr Ser Glu Ser Lys Thr val val Thr

50

55 60

Tyr His Ile Pro GIn Asn Ser Ser Leu Glu Asn val Asp Ser Arg Tyr
65 70 75 : 80

Arg Asn Arg Ala Leu Met Ser Pro Ala Gly Met Leu Arg Gly Asp Phe

85

90 ' 95

Ser Leu Arg Leu Phe Asn val Thr Pro Gin Asp Glu GIn Lys Phe His

100

105 ' 110

Cys Leu Vval Leu Ser GIn Ser Leu Gly Phe GIn Glu val Leu Ser val

115

-120 125

Glu val Thr Leu His val Ala Ala Asn Phe Ser val Pro val val ser

130

135 . 140

Ala Pro His Ser Pro Ser Gln Asp Giu Leu Thr Phe Thr Cys Thr ser
145 150 155 " 160

Ile Asn Gly Tyr Pro Arg Pro Asn val Tyr Trp Ile.Asn Lys Thr Asp.

165

170 © 175

ASh Ser Ley Leu'Asp GIn Ala Leu GIn Asn Asp Thr val Phe Leu Asn

180

185 190

Met Arg Gly Leu Tyr Asp val val ser val Leu Arg Ile Ala Arg Thr

200 205

Pro ser val Asn Ile Gly Cys Cys Ile Glu Asn val Leu Leu Gin Gln

210

215 ‘ 220

Asn Leu Thr val Gly Ser GIn Thr Gly Asn Asp Ile Gly Glu Arg Asp
225 230 _ 235 240

Lys Ile Thr Glu Asn Pro val Ser Thr Gly Glu Lys Asn Ala Ala Thr

245



- aaa

Ay
cag
Leu
tct.
Hi s

cct

Phe
caa
Leu
gtt
Val
aag
Lys

ttc

Met

cta
cagt

g 9a agt gga aac aca gtg tcc att aag agt ctg aaa ttc tgc cat 417 Lys
Ser Ay Asn Thr Val Ser Ile Lys Ser Leu Lys Phe Cys H's 70 75 80 tct
tta tcc aac aac agt gtc tct ttt ttt cta tac aac ttg gac 465 Ser Gn
Ser Asn Asn Ser Val ser Phe Phe Leu Tyr Asn Leu Asp 83 Né/efibel003 cat
cat .gcc aac tat tac ttc tgc aac cta tca att ttt gat cct 513 H's Ser .
Ala Asn Tyr Tyr Phe Cys Asn Leu-Ser Ile Phe Asp Pro 105 110 115 cct
ttt aaa gta act ctt aca gga ggga tat ttg cat att tat gaa 561 Pro Pro
Lys Val Thr Leu Thr Ay Gy Tyr Leu Hs Ile Tyr Qu 120 125 130 tca
ctt tgt tgc cag ctg aag ttctgg tta ccc ata g 9a tgt gca 609 Ser Gn .
CysriCyar Geanidienid ys Bhecybr peuledd Vovdil @1Ga isal @ 135 140 145 gec ttt
gta gtc tgc2@tt ttg ggga tS ata ctt att 24t tgg ctt 657 Al a Phe Val
Val Cys Ile Leu Giy Cys Ile Leu Ile Cys Trp.Leu 150 155 160 aca aaa
aagle aty Tpavalccysagty gtpgArgacysgean Glat Hidaserggtr gRactyac 705 Thr Lys Lys
Tyr Ser 38r Ser Val His?%8p Pro Asn G 385G u Tyr 165 170 . 175 180 atg
atg aga gca gtg aac aca.gcc aaa aaa tct aga ctc-aca gat 753 Mt Phe
Arﬁ'%% Wl Vs perThro @luaTiry@lul hen Berclirigisbed Thr Asp 185 190 195 gtg acc
taata @gaa' ctct ggcacf:gscaggcat gaa. gioé?cgttggc 802 Val Thr Leu .

tttcct caacttgaag tgcaagattc tcttatttcc gggaccacgg | agagtctgac 862 .

ttaactﬁ; %gzat cttctg ctggtgtttt gttcaatctg.gaagaatgac tgtatcagtc 922
aat ggggaé fkpacagact gccttggtac tgccgagtcc tctcaaaaca aacaccctct. 982
t gcaactddc s gesrydsa gcccagcetcc tgtgtgetca ctgggagtgg aatccctgtc 1042
tccacatmhg Gghcctagcag tgcatcagcc agt aaaacaa acacatttac aagaaaaatg 1102

tttt

t gt ccgf

aaa%tat gccaggggt a ct gaat ct gc aaagcaaat g agcagccaag gaccagcatc 1162
F1n beyc 5§t§3§t Proct¥fcitecYal ?g'"twt‘@tyagﬁrg@’at Bt tcctctttta 1222

at cagt caag ggagatgcCtt caaagctgga gctattttat ttctQagatg ttgatgtgaa 1282

ct gt

acat.ta gtacatactc agtactctcc ttcaattgct gaaccccagt tgaccatttt 1342°
accaag\gac]t frpt anﬁagﬁcﬁ% Hét Yaat PECSA3TY 3?1'8% 5 S99 3 November 2003

Leu Phe Lgu Leu Leu Leu Ser Ser Leu Cys Ala Ala Ser Ala Glu Thr
40 45

G1lu gST Gly Ala Met. val g}y Ser Asn val val Leu Ser Cys Ile Asp
60

Pro His Arg Arg His Phe Asn Leu Ser Gly Leu Tyr val Tyr Trp Gin
65 70 75 80

Ile Glu Asn Pro g;u val ser val Thr g%r Jyr Leu Pro Tyr Lys ser
. " 95 _

Pro Gly Ile Asn val Asp Ser Ser Tyr Lyé Asn Arg Gly His Leu Ser
: 100 105 110

Leu Asp Ser Met Lys Gln Gly Asn Phe Ser Leu Tyr Leu Lys Asn val
115 120 125

Thr Pro GIn Asp Thr Gln Glu Phe Thr Cys Arg val Phe Met Asn'Thr
i30 - 135 140

Ala Thr Glu Leu val Lys Ile Leu Glu Giu val val Arg Leu Arg val
145 o 150 155 160

Ala Ala Asn Phe Ser Thr Pro val Ile Ser Thr Ser Asp Ser Ser Asn
185 170 175



26 <212> PRT <213> Hono
Phe Cys Leu
G u Met
Pro Asp
Ile Leu
Ile Lys
Ser
Phe Cys
Leu Thr
A@n Leu

Phe
Al a
Cys
Ay
Thr
Asn
Asn
Lys
Leu
Phe
Leu
du
Leu

Leu
Asn
Lys
Ay
Val

ASn
Tyr
Val

Cys

vafrogaly &l 6
Lys Lys

Thr
Tyr

Thﬁ“ UpRTS AgR

Tyr
Tyr
dn

‘Ser

Ser
Tyr
Thr
Cys

Val

Arg
Phe
Ile
Cys
Ser
Phe

Asn

Ay
Lys

’%y@"gl The
ys Tyr

Met Phe Met Arg

| LePhEYTLER

sapi ens 3 Novenber 2003

Phe Q/sh eI

Asp val
225

Ile

Leu Cys Cys

ser Gln Ala

Thr

His

Asn
275

Ala Ala Ala
290

His
305

His

Arg

Ser

Ala

<210>
<211>
<212>
<213>

<220>
<223>

<400>

20
143

PRT

u Ar
a LeugG1n Ash

Ser

val

Giu
260

Asn

Ala

Tyr

e

Thr
Glu
245
Ser

Glu

phe

'Thr

LXSH -

Leu

230

‘Ash

Phe

Leu

val

Gly
310

sapi e

ns <400> 22 Met Lys Ser Ay Leu Trp Tyr Phe

Ile Lys 10 15 Val Leu Thr Ay Gu Ile Asn.dy Ser

Ile
Val
Asp
Leu
Phe L
Leu S

20 25 30 Phe H's Asn Ely Ay Val Gn Ile Leu
35 40 45 @ n G n Phe Lys Mt sGidekflr bgas LYS
50 55 60 Leu Thr Lys Thr Lys Gy Ser Ay Asn
65 70 Zg 80 Lys Phe Cys His Ser An Leu Ser

eu 0 95 Tyr Asn Leu Asp His.Ser H s Al a
er 100 105 110" Ile Phe Asp Pro Pro-Pro Phe

Gy Tyr-Leu 115 120 125 His‘lle Tyr Qu Ser An

Phe T

rp Leu Pro 130 135 140 Ile Ay Cys Ala Ala

T_se‘uTP(EI ysOpes $dreniseasn dW5TESERe. 155 160 |1e Cys Trp

Ser

8ser val' His AY® Pro 165 170 175 Asn Ay |

Al a VaI Asn Thr Ala Lys Lys Ser 180 .185 190 Arg

Ilpossn

27 24

15
Thr val
215

Arg Leu
val Ala
Thr Gly

Lys val
280

Ser Phe
295

Pro Lys

Artificial sequence

synthetic

20

get Leu Pro Gly Leu Leu Phe Leu
5

Ala Met val ggy Ser val Leu Ser

Gln val ;gr Tyr Pro ser Asn val

40

<DrQEhIr2&sp Aspl1der UeQOITe<@sb2> PRT <213> Hono
00> 23 Met Ly OSser Gy Leu Trp Tyr -Phe Phe Leu

10 15
Tyr Leu Asn 553 Leu Gly Leu Tyr

Pro Trp Thr Ser Arg Gly Asp val
235 240

Leu His GIn Asn Ile Thr éer Ile
250 255

Asn Ash Thr Lys Asﬁ Pro G1n Glu
265 270

Leu val Pro val Egg Ala val Leu

ITe Ile Tyr Arg Arg Thr Arg Pro

Thr val GIn Leu Glu Leu Thr Asp
315 320

Leu Ser Ser Leu Ala Glu Glu val
10 15

Cys Pro Phe Leu Tyr gg] Tyr Trp

Asp Ser Tyr Asn ﬁgg ser Met Gly



Val LeU Thr Gy GQu Ile Asn Ay ser Ala Asn Tyr Au Met Phe Ile 20 25 30
Phe HHs Asn Ay Ay Val An Ile Leu Cys Lys Tyr Pro Asp Ile Val 35 40 ' 45
Gn dn Phe Lys Met Gn Leu Leu Lys Ay Gy Gn Ile Leu Cys Asp 50 55 60
Leu Thr Lys Thr Lys Gy Ser Gy Asn Thr Val Ser |le Lys sernd@thbePbod® 75
.80 Lys Phe Cys His ser Gn Leu Ser ASn Asn Ser Val Ser Phe Phe Leu 85 90
95 Tyr Asn Leu Asp His Ser H's Ala Asn Tyr Tyr Phe Cys Asn Leu Ser 100 105
110 Il e Phe Asp Pro Pro Pro Phe Lys 2Jal Thr Leu Thr Ay Ay Tyr Leu 115
120 125 His Ile Tyr Au ser Gn Leu Cys Cys An Leu Lys Phe Trp Leu Pro
130 135 140 Ile dy Cys Ala Ala Phe Val val Val Cys Ile Lev Ay Cys Ile
Leu- 145 150 155 160 Ile Cys Trp Leu Thr Lys Lys Lys Tyr ser Ser Ser Val

H s AsPhePpar LeugEeul ¥ M5ThsProGhiln ApucThy pheMbts PhieLdietaiArg Ala val Asn Thr
Ala Lys E}% ser 180 185°3190 Arg Leu Thf0 Asp Val .Thr Leu 195 <210> 24
<211> 200 _<212> PRT <213> Mus nuscul us <400> 24 Met Lys Pro Tyr Phe Cys
Arg Vaggupﬁé Ald| AlhasnCEhe PaTePrioeval| $er fgrgG® Novewbeys 2603 28 1 5 10 15 LeU
Leu Th Gy Gu lle ASh Gy Ser Ala &p His Arg Met8Phe Ser 20 25 30 Phe
Hs Asn Gy Gy Val An lle Ser Cys Lys Tyr Pro Qu Thr Val 35 40 45. dn
A n LFLS'Y Nt PR EOLET PHieT R Ye@yp Hirghw tsmvadr fpuslys Gu 50 55 60

-A1a Leu GIn Asn Thr val Leu Asn Gly Leu Tyr Asp Val Ser Leu Ar
100 105 P 110 g

Thr Cys Cys Glu Asn val Leu GIn Asn Thr Ser Gln Gly Lvs Lys L
115 120 12% y ys teu

Ala val Leu val Ile Arg Arg Ser Tyr Gly val Glu Leu Thr His
130 135 140

<210 21
<211> 1370
<212> DNA i
<213> Homo sapiens

<220>

<221> 5"UTR
<222> (1)..(165)
<223> .

<220>

. <221> DS
<222> (166)..(762)
<223> -

"<400> 21
aacaatttca cacaggaaac agctatgacc atgattacgc caagctctaa tacgactcac 60

.tatagggaaa gctggtacge ctgcaggtac cggtcéggaa ttccecgggie gacccacgceg 120

tCcgtgaaca ctgaacgcga ggactgttaa ctgtttctyg caaac atg aag tca agce 177
' ' ¥et Lys Ser G?y

Ctc tgg tat ttc ttt ctc ttc tge ttg cge att aaa gtt tta aca gga 225
geu Trp Tyr Phe phe kgu Phe Cys Leu Arg {}e Lys 8&1 Léu Thr g?y ’
20

gaa atc aat ggt tct gcc aat tat gag atg ttt ata ttt cac aac gga 273‘
- Glu Ile Asn G?y ggr Ala Asn Tyr Glu ggt Phe Ile Phe His Asn g?y
- 35

ggt gta caa att tta tgc aaa tat cct gac att gtc cag caa ttt aaa 321
G?y val Gln ﬁge Leu Cys Lys Tyr zgo Asp Ile val 612 GIn Phe Lys
. 50 =

atg cag ttg ctg aaa ggg ggg caa ata ctc tgc gat ctc act aag aca 369



LeU Thr Lys Thr Lys Gy Ser Ay Asn Ala Val ser Ile Lys Asn Pro 65 70 75
80 Met Leu Cys Leu Tyr His Leu Ser Asn Asn Ser Val Ser Phe Phe Leu 85 90
95 Asn Asn Pro Asp Ser Ser A n Ay Ser Tyr Tyr Phe Cys Ser Leu Ser 100 105

110 Il e Phe Asp Pro Pro Pro Phe A n G U Arg Asn Leu Ser GaWddedb&y?oo3L15
120 125 LeU His Ile Tyr Qu Ser Adn Leu Cys Cys G n Leu Lys Leu Trp Leu
130 135-:140 Pro val Ay Cys Ala Ala,Phe Val Val val Leu Leu Phe Ay Cys lle
145 150 155 160 Leu I1e Ile Trp Phe“Ser Lys Lys Lys Tyr Ay Ser Ser Val H's
Asp 165 170 175 Pro Asn ser Gu Tyr Met Phe Met Ala Ala Val Asn Thr Asn
Lys Lys 180 185 190 Ser Arg Leu Ala Ay Val Thr Ser 195 200 <210> 25

<211> 24 G1ﬁ2LJeE>LePN?0<cﬁ}?€lyAchE'ﬁb&eﬂ'cﬁ AP ERG Erny

2%9 ZHp<223> Synt hetic
ogl i onucl eotdsde 0>" 25" agncat ggoa gt cc

24 3 Novenber 2003

<210>28, éyﬁfﬁ?’ <212>DNA s 1 >At a sea%éence <220> <223>synt hetic ‘
at g tt
ogl i onige! 9t9e é?yﬁéﬁ?ﬁé 3.33 ét@ i Fheads sa10>27 4211>23 <212>DNA
tct cag tta tCC aac aac agt gtc tet ttt tit cta tac aac ttg gac 465
ser GIn Leu Ser Asn Asn Ser Val Ser Phe Phe Leu Tyr Asn Leu Asp
85 20 95 100
cat tct cat gcc aac tat tac ttc tgc aac cta tca att ttt gat cct 513
His Ser His Ala Asn Tyr Tyr Phe Cys Asn Leu Ser Ile Phe Asp Pro
105 110 115 |
CCt cct ttt aaa gta act ctt aca g?a g?a tat ttg cat att tat gaa 561
Pro Pro Phe Lys val Thr Leu Thr Gly Gly Tyr Leu His Ile Tyr Glu
120 125 130 _
tca caa ctt tgt tgc cag ctg aag ttc tgg tta ccc ata g?a tgt gca 609
Ser GIn Leu Cys Cys GIn Leu Lys Phe Trp Leu Pro Ile Gly Cys Ala
135 140 145
gcc ttt gtt gta gtc tgc att tig g?a tgc ata ctt att tgt tgg ctt 657
Ala Phe val val val Cys ITe Leu Gly Cys Ile Leu Ile Cys Trp Leu
: 150 : 155 160
aca aaa aag aag tat tca tcc agt gtg cac gac cct aac g?t gaa tac 705
Thr Lys Lys Lys Tyr Ser Ser Ser val His Asp Pro Asn Giy Glu Tyr
165 170 . 175 : 180
atg ttc afg dga gca gtg aac aca.gcc aaa aaa tct aga ctc -aca gat 753
Met Phe Met Arg Ala val Asn Thr Ala Lys Lys Ser Arg Leu Thr Asp -
185 190 195

gtg acc cta taatatggaa ctctggcacc caggcatgaa gcacgttggc 802

Thr Leu : ‘
cagttttcct caacttgaag tgcaagattc tcttatttcc gggaccacgg agagtctgac 862
Ttaactacat acatctictg ctggtgtttt gttcaatctg-gaagaafgac tgtatcagtc 922
datggggatt ttaacagact gccttggtac tgccgagtcc tctcaaaaca aacaccetct 982
tgcaaccagce tttggagaaa gcccagctcc tgtgtgctca ctgggagtgg aatccctgtc 1042
tccacatctg ctectageag tgcatcagcc agtaaaacaa acacatttac aagaaaaatg 1102
ttttaaagat gccaggggta ctgaatctge aaagcaaatg agcagecaag gaccagcatc 1162
tgtccgcatt tcactatcat actacctett ctttctgtag ggatgagaat tcctctttta 1222
atcagtcaag ggagatgctt caaagctgga gctattttat ttctgagatg ttgatgtgaa 1282
ctgtacatta gtacatactc agtﬁctctcc_ttcaattgct gaaccccagt tgaccatttt 1342
accaagactt tagatgcttt cttgtgec 1370 o
<210> 22

<211> 199



<213>Artificial sequence <220> <223>Synt heti c oglionucl eotide <400>27 23
tccgatgtca tttcctgtct ggc23 <210>28 <211>24 <212>DNA
<213>Artificial sequence <220> <223>Synt heti c ogli onucl eoti de <400>28
gctctgtctc cggactcaca gccc <210> 29

-sequence <220>
acttcagcgt gcccgtcg <210> 30

<220>

<212> PRT
<213>

<400>
Met Lys Ser
1 '

sequence

Homo sapiens

22

val Leu Thr

Phe
G1n
Leu
65
LyS
Tyr
ile
" His
Ile
145

‘I1e

“Asn

His

GlIn

50

Thr

Phe

Asnh

Phe

Ile

130

'G1y

Cys

Gly

Asn
35

Phe
Lys

Cys

Leu

Tyr

cys

Trp

Glu

Arg Leu Thr

<210>
<211>
<212>
<213>

195

23
199
PRT
Homo

Gly

Gly

20

Gly

Lys

Thr

His

Glu

Ala

Leu

Tyr

180

Asp

teu
5
Glu

Gly

Met

Lys

Ser

His
Pro
Ser
Ala
Thr
165

Met

val

sapiens

<211> 2
<223> synt hetic oglionucl eoti
t-aagacgg 24 28 28 <210> 31 3 Novenber 2003 30 <211> 28
Artificial

Trp Tyr Phe pPhe

Ile

val

Gin

Gly

70

Gln

Ser

Pro
Gln
Phe
150
Lys

Phe

Thr

Asn.

GlIn
Leu
55

sSer
Leu
His
Phe
Leu
135
val
Lys

Met

Leu

Gly
Ile
40

Leu
Gly
Ser
Ala
Lys
120
Cys
val

Lys

Arg

Ser
25

Leu
Lys
Asn
Asn
Asn
105
val
Cys
val

TYr

Ala

185

Leu-

10

Ala
Cys
Gly
Thr
Asn
90

Tyr
Thr
GlIn
Cys
Ser

170

val

<211> 28

Phe
Ash
Lys
Gly
va'l
75

ser
Tyr
Leu
Leu
Ile
155

Ser

Asn

<212> DNA <213> Artificial
e <400> 30 cccaacgtgt actggatcaa

Cys

Tyr

Tyr

GlIn

60

Ser

vatl

Phe

Ser

Thr

Thr-

Leu

Glu

Pro

45

Ile

Ile

Ser

Cys

Gly

val

Ala

<212> DNA Xldentiet pbisi al
<223> Synt hetic oglionucl eoti de <400> 29 gtggcagcaa

Arg
Met
30

Asp
Leu
Lys

Phe

Asn

110°

Gly
Trp
cys
His

Lys
190

Ile

15

Phe

Ile

Cys

Ser

‘Phe

95

Leu

Tyr

Leu

Ile

175

Lys

Lys

Ile

val

Asp

Leu

80

Leu

Ser

‘Leu

Pro

Leu
160

Pro

Ser

<212>

sequence

DNA <213>



-<220>

acccccag <210> 32
<223> Synt hetic oglionucl eotide

<211> 21

<212> DNA <213> Artificial

ogl i onucl eoti de
DNA <213> Artificial sequence <220> ~223> Synt heti c oglionucl eoti de <400>
34 gcatatttat gaatccca <210> 35

sequence <220>
tcatgcac 28 21 21

<400>

23

%et Lys Ser

val
Phe
Gln
‘Leu
65
Lys
Tyr
Ile
His
Ile
145
Ie

Asn

 Arg

Leu
His
Gln
50

Thr

phe

Asn

Phe

Ile

130

Gly

Cys

Gly

Leu

<210>
<211>
<212>
<213>

<400>

Thr
Asnh
35

Phe
Lys

Cys

Leu

Tyr
Cys
Trp
Glu
Thr

195

24
200
PRT

Gly

Gly

20

Gly

Lys

Thr

His

Pro

Glu

Ala

Leu

Tyr

180

Asp

<211> 21

<400> 33 cgccgtgttc catttatgag c <210> 34

Leit
5
Glu
Gly
Met
Lys
Ser
85
His
Pro
Ser
Ala
Thr
165

Met

val

Mus musculus

24

Met Lys Pro Tyr Phe

Trp

Ile

val

Gin

Gly

70

Gln

Ser

Pro

GIn

Phe

150

Lys

Phe

Thr

Cys

Tyr

Asn

Gln

Leu

55

Ser

Leu

His

Phe

Leu

135

val

Lys

Met

Leu

Phe
Gly
e
Leu
Gly
Ser
Ala
Lys
Cys
val

Lys

Arg

Phe

Ser

25

Leu

Lys

AsSn

ASh

Asn

105

val

Cys

val

Tyr

Ala
185

<223> Synthetic oglionucl eoti-de
<212> DNA <213> Artificial sequence

<400> 31 gcgtgctgag gatcgcacgg
<220>

<400> 32 gcctctagaa agagctggga c <210> 33
sequence <220>

<

Leu
10

Ala
Cys
Gly
Thr
ASN
90

TYr
Thr
Gln
Cys
ser
170

val

1> 18

Phe
AsSn
LysS
Gly
val
75

Ser
Tyr
Leu
Leu
Ite
155

ser

Ash

Cys

Tyr
Tyr
Gln
60

Ser
val
Phe
Thr
LysS
140
Leu
ser

Thr

Leu

Giu

Pro

45

Ile

Ile

Ser

Cys

Gly

val

Ala

<2233 Npiahinet b6o3
<211> 18

<212> DNA <213> Artificial
<223> synthetic oglionucl eoti de <400> 35  actattaggg

Arg
Met
30

AsSp
Leu
Lys
Phe
Asn
110
Gly
Trp
Cys

His

LYS
190

Ile
is5

Phe
Ile
Cys
ser
Phe
95

Leu

Tyr

Leu

Ile

Lys
Ile
val
Asp
Leu
80

Leu
Ser

Leu

Pro

Leu-

160

Pro

Ser

Arg val phe val Phe Cys Phe Leu Ile Arg

<212>



18 18 <210> 36
<220> <223> Synthetic pol ypeptide
<212> PRT
pol ypepti de <400> 37 Phe Asp Pro Pro Pro Phe 1 5

<210> 37

Leu
Phe
~ Gln
Leb
65
Met
"Asn
Ile
Leu
Pro
i45
Leu

Pro

<211> 6

<211> 6

Leu
His
Gln
50

Thr
Leu
Asn
Phe
His
130

val

Ile

Asn

Ser Arg

<210>
<211>
<212>
<2%13>

<220>
<223>

<400>
accatgcgge tgggcagtcc tgga

fhr
Asn
35

Leu
Lys

Cys

Pro

Gly
Ile
Ser

Leu
195

25
24
DNA
Artificial sequence

Gly

20

Gly

Lys

Thr

Leu

100

Pro

Tyr

Cys

Trp

Glu

180

Ala

Glu

Gly

Met

Lys

TYr

ser

Pro

Glu
Ala
Phe
165

TYr

Gly

Ile

val

"Arg

Gly
70

His
ser
Pro
Ser
Ala
150
Ser

Met

val

<212> PRT 3 Novenber
<400> 36 Met Tyr
<220>

Asn

Glin

Leu

35

ser

Leu

_G1n

Phe

Gln

135

Phe

Lys

Phe

The

Gly

Ile

40

Phe
Gly
Ser
sly
%
Leu
val
Lys

Met

ser
200

<213> Artificial

Ser
25

Ser
Arg
Asn
Asn
ser
105
Glu
Cys
val
Lys

Ala
185

synthetic oglionucieotide
25

10

Ala

Cys

Glu

Ala

Asn

90

Tyr

Arg

cys

val
Tyr

Ala

28

Asp
Lys
Arg
val
75

ser
Tyr
Asn
Gln
Leu
155

Gly

val

His
Tyr
Glu
60

Ser
val
Phe

Leu

Leu

140

Leu

Ser

Asn

Arg
Pro
45

val
Ile
Ser
cys
ser
125
Lys
Phe

Ser

Thr

2003 31 <213> Artificial
Pro Pro Pro Tyr 1 5

Met
30

Glu

Leu

LyS‘

phe

Ser

110

Gly

Leu

Gly

val

Asn
190

15

fhe
thr
Cys
Asn
Phe
95

Leu

Gly

Trp

cys

His
175

Lys

ser

val

Giu

Pro

80

Leu

ser

Tyr
Leu
Iie
160

Asp

Lys

<223> Synthetic
3 November 2003

24



<210>
<211>
<212>
<213>

<220>
<223>

<400>

26

23

DNA

Artificial sequence

Synthetic oglionucleotide
26

tggtgaccta ccacatccca cag

<210>
<211>
<212>
<213>

220>
<223>

<400>

27
23
DNA -
Artificial sequence

synthetic ogTionué1eotide

27

tccgatgtca tttcctgtct gge

<210>
<211>
<212>
<213>

<220>
<223>

<400>

28

24

DNA

Artificial sequence

synthetic oglionucleotide
28

gctctgtcte cggactcaca goce

<210>
<211>
<212>
<213>

<220>
<223>

<400>

29

28

DNA -
Artificial sequence

synthetic oglionucleotide

29

gtggcagcaa acttcagcgt goccgteg

<210>
<211>

212>

<213>

<220>
<223>

<400>

30

28

DNA

artificial sequence

synthetic og1ionuc1eotide_

30

cccaacgtgt actggatcaa taagacgg

<210>

31

29

3 November 2003

23

23

24

28

28



<Z211>
<212
<213>

<220>
<223>

<400>

28
DNA
Artificial sequence

synthetic oglionucleotide
31

gcgtgctgag gatcgeacgg acccccag

<210>
<211>
<212
<213>

<220>
<223>

- <400>

32

21

DNA

Artificial sequence

Synthetic oglionucleotide
32

gcctectagaa agagetggga c

<210>
<211>
<212>
<213>

<220>

<223>
<400>

33

21

DNA

Artificial sequence

synthetic oglionucieotide
33

cgccgtgitc catttatgag ¢ .

<210>

. <211s

<212>
<213>

<220>
<223>

<400>

34

18

DNA

Artificial sequence

Synthetic oglionucleotide
34

‘gcatatttat gaatccca

<210>
<211~
<212>
<213>

<220
<223>

' <400>

35

18

DNA

Artificial sequence

synthetic oglionucTleotide
35

actattaggyg tcatgcac

 <210s
<211
<212>

36
6
PRT

30

3 November 2003

28

21

21

18

18



<213>

<220>
<223>

<400>

31

Artificial

- Synthetic polypeptide
36

¥et Tyr Pro Pro Pro Tyr
5

<210>
<211>
<212>
<213>

<220>

<223>
<400>

37

6

PRT
Artificial

synthetic polypeptide
37

;he AsSp Pro Pro gro Phe

3 November 2003



