Title: NOVEL PCOLYPEPTIDES | NVOLVED I N | MMUNE RESPONSE Abstract Nove

pol ypeptides which conprise it receptor-ligand pair involved in T-cel
activation are disclosed. Nucleic acid nolecules encoding said

pol ypepti des, and vectors and host cells for expressing sanahderbeos

di scl osed. The pol ypepti des, or agonists and antagonists thereof, are used
to treat T-cell nediated di sorders. 3 Novenber 2003 WO 00/ 46240 -

PCT/ US00/ 01871 NOVEL POLYPEPTI DES | NVOLVED I N | MMUNE RESPONSE Fi el d of the
I nvention The present invention relates to polypeptides 5 that are

_invol ved i nwgedspgohocyte activation. Specifically, the pawEswd8H rel ates
to T-lynmphocyte costimulatory polypeptides, the nucleic acids encoding

t he pol ypepti des, expression vectors and_host cells for production of the
pol ypepti des, and conpositions and 10 methods for the treatnment of diseases

| nventi on For the OV SDEERERfiSke, FRUAEAS |t Tl mRgEER T P LT e
response, two signals nust be provided to the T-cell by antigen presenting
cells (APC). Ekb$l, of Tnventi
The present invention relates to polypeptides
5§ that are involved in P-lymphocyte activation.

Specifically, the invention relates to T-lymphocyte

costimulatory polypeptides, the nucleic acids encoding

the polypeptides, expression vectors and host cells for

production of the polypeptides, and compositions and

10 methods for the treatment of diseases related to
immunosuppression and immune activatiom.

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



antigen nust be presented to the T-cell receptor (TCR) via a ngjor

hi st oconpatibility conplex (MHC), in an event that determ nes specificity.
Second, an antigen 20 independent, costinulatory signal nust be delivered
by engagenent of nenbers of the B7 famly on the APC\Mt|3N6¢¥h§§@§@3
protein on T-cells. A productive inmmne response |eads to proliferation,
differentiation, clonal expansion, and effect or function. in the 25
-absence of the second, costinmulatory signal, T-cells wundergo a state of

| ong-1 asting anti gen-specific "unresponsiveness, terned anergy. T-cells
initiate the i mune response, nediate antigen-specific effector functions,
and regul at eyplyfysa® activity of other |eukocytes by secreting-cytokines.
The T-cell receptor (TCR) di stinguishes the T-cell from &CE@SIVNIFBhoCyt es
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 35
correlated with the expression of nmentr #né antigens, such as CD4 and CD8.
For instance, CDda- .T-cells, 3 Novenmber 2003 WO 00/ 46240 - 2 PCT/US00/ 01871
general |y furEHgeldy fuﬂEFb%‘F 22T Sedpar el ar @vod dxes¥HE| restricted,

wher eas CD8+ cxﬂdssngemesakiytedAﬂwﬂdﬁ@asaengytéérlﬁ %eﬁe?&iiﬁ (Tc) and are

MHC cl ass | | t latir peptldes whi ch
has been preV|ou %' nf?FgP% |nc %&&Epgﬁa i &8 #%f fedsg7T1 (Freeman
et al. J. |rnﬁﬁﬁﬁni9¢ed 143, 2714-2722 (1989), Freenan et al. Jour Expt .

Ved 1745 625 31 (199%b}eandrierd (aarsemna@s bEEEG0 | 909-911
(1993), and Fr R et al é§€§ (1993)), (or

{
CD80 and CD86, resﬁgcp $%|% v E?@'ﬁgﬁy %E&? €ei ther inducibly or
constituti velBPJédP@Péiésiéa patied iBlLd APceenarl et @l .nnblmmerdicgyd | i gands

for CD28 and LAH,A2%1413722SPegddVelRtechinTe€ &l 5. 70uP28rih¥ Uiy .and seed
Proc. 174, 625-31 (1991)) and B7.2 (Freeman et al. Science
10 262, %09-911 (1993), and Freeman et al. Jour. Expt.
Med. 178, 2185-2192 (1993)), (or CD80 and CDS6,
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



Natl. 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. CTLA-4 (Brunet et al. Nature 2M 267-270 .20 (1987)

and Dariavach et al. Eur. Jour. Immun. 18, 1901- 1905 (1988)), (QEE)%F%(% on is
t he

I nduced upon T-cell activation and negatively regul ates si gnal ,
due to its higher .binding affinity for B7.1 and B7. 2. Mce wi t hout the
CTLA-4 genewgxyhiddsig dramatically high 25 levels of T-cell RfsH t he
switch off mechanismfor the proliferation signal is i rrpal re(g In the

absence of CTLA-4. This phenotype clearly denonstrates the nmgjor
inhibitory effect that the CTLA-4 costiywlatory protein has on T-cell
proliferation. Mce |acking CD28.or B7."1 30 or B7.2 have a |ess severe

phenot ype, di cat that altern f wce i mul ati on may
exi st .- Therg1 %‘églﬁascosﬁﬂj&gra%rf‘uéosﬁ)g’g é?ylen %%?SI&EZ%%IE§4 pat hway as
means for: re@aleatsh‘gdil'ed:ém a yeriewl iafh CAABIpRbISEAREPon. - A chinmeric
protein 35 capkabhiangs tfe EXiLr asel bl Bprpeeindmafe @LkA- Yedmsed to 3

Novenber 2003 Bogéé%z?g sdﬂl&ll#§09&%1c8a7tjlo s mh,l_,ﬁgaral%% Ras strong

[ rmunosuppre?é’ een seudi e variety of clinical
settings.5 AifiyndseRPTes B aﬁétWCWoP&Fh%°¢PaﬁFe haveosBREL  eval uat ed

for simlar Idt(ill@.%yl 9RSpidhdtifgarege D drtivaubosuppiressidenionnt i - CTLA- 4
anti bodi es h e i1t c ofiy I n addition,
B7 1 and B7. % gnﬁn 57% né’ th r@\#}?'ﬂé 49 own Ei'éa@‘ﬂr'o‘tfﬁgé

eat promse 1N the area of cancer
_ i nmunot herapwhérm§aeaf C% 1@FE¥\°E e@Pyl and B7.2 are 10 involved in a

- single T-cell costinul ghes VEiat kpag, ciaqdn Bielcapdld?.i pref nodul ating an

| mne ' SBPONSRa1tbgl 28U Al r{qthTcegilc&%elmha&bp@ pddnegul d be desirable
to identiTy oth i sepatate T-c ggstl mul at ory
pat hway whi clEiHep agecaBakihidit 258U {'ﬁ eSS efgﬁj"PgPl ng host T-cel |

by regulatlng T-cell costlmulatlon, 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



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

pol ypeptides for the prevention and treatment of T-cell nedb@hsshrioapiine

di sorders. Summary of the Invention 25 Surprisingly, two novel polypeptides
of a T-cell costinulatory pathway have been identified. The polypeptides
represent a ligand-receptor pair in a unique costinulatory pathway which
appears to bwoogh@ig nct from the pathway consisting of previously 30
described proteins CD28, CTLA-4, B7.1, and B7.2. The pol isdfispt871gr e
referred to as CD28 related protein--1, or CRP1, and B7 related protein-1,
or B7RP1. The invention provides for nuc)eic acid nolecul es encodi ng CRP1
-and B7RP1 pol ypeptides and 35 related'ﬁbrypeptides. An isolated nucleic
aci d- 3 Novenber %gg? %@ g%/46240 PCT/ USU6/ 01871 - 4 nolecule of the -

i nvention corfttEaY & GfubPBoient i sonPEises cx turliosidiehe group

consi sti ng ofseqendee selertedi feos atheenreupscomdidtamghokn Figure 1A (SEQ
D NO:1); 5 b) the nuclzgothdenseiaissy ' pelypeptide from
resi dues 1-2ﬁg.or f& nlﬁgt?éﬁgé 2 -28% ggéeggggf%$%ﬁtigoﬁgﬁdﬁé 1A (SEQ I D
NO 1); c) a i (§ §u Otbcioding a pol ypeptide that is at |east.
about 70 fSercent i dent bdakhelBuchedtislepakupents dadaiagt thorth in Figure 1A
(SEQ ID NO 91 td geakuhal Ly [i_Bggakl ef I _Aternate

£ pRiey (1098026, Mid, L1 8lbe A

splice variant ' ence

“conpl ement ar Y% %e&ﬁ&%r%& é)%) f‘ﬁé’m?%“‘ dlSEbé:I??&‘?')“d nucl eoti de sequence of

(b), (c-) or (d). ¢} a nucleotide sequence encoding a
polypeptide that is at least about 70 percent 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 coﬁplementary to any
15 of (a), (b) or (c ): : . '
f) a nucleotide sequence of (b),(c )} or (di
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



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 sequence of (a), (5)
or (¢ ) 20 conprising a fragnent of at |east,about 10, 15, 20, 25, 50

75, 100,. or greater than 100 nucl eoti des; and h) a nucl eqt ‘Slf*”ﬁ%g

whi ch hybr| di zes under stringent conditions to any of (a)- I?

provi ded by the invention is an isolated nucleic acid nolecule conpr|5|ng
a nucl eoti de sequence selected fromthe group consisting of: a) the

nucl eoti de %B8YE%e as set forth in Figure 2A (SEQ | D Nebr6oo@istEi gure 3A
(SEQ ID NO.11) or 30 Figure 12A (SEQ ID NGO 16); b) the nucleotide
sequence encodi ng the polypeptide as set forth in Figure 2A (SEQ | D NO
6)" fromresidues 1-322 or fromresi-dges 47-322 or as set forth in Figure
3A (SEQ ID NO 11) fromresidues 1-288 35 or fromresidues 19-288, 20-288,
21-288, 22-28&iddes A880206x MciBTes@buas BRL3AQr bh-3an Figung212A (SEQ 1D,

NO 1.6). frpmsNowanh Q0/ 46240 PCr/USOO 01871 - "5 'resi dues
1- 302 or fron1reé?gues ?g %ggﬁs?g2302 21- 302, 22- 302, 24-302 or 28-302;

c) a nucl eotide sequeffeé eaeﬁkﬁkﬁQR} SE@P?@E&HQQﬂ9thatals at | east about 70
percent i derpélygieptsdieo thhe :tmlaytpephedeaﬁzsuﬁem beibint Niddriiilc@12A (SEQ ID

NQ - 6) ors F'Q&'r&é)’%o(lﬁﬁ%kpde\gs %r’c:hg {53 %t%ee Q&%é&/’#oa 16); d) a

naturally occurrjn IC varlant or nt of any of.
(a), (b') or¥ g) %foFéﬁ'“aerR}’clfe“@tQ de %IQQUHfﬂc@rc@#EPeﬁeﬁPar()ﬁﬂQo any of
(a), (b) or KE:NO fl6)a nucl eoti de sequence of (b),(c ) or (d) encoding a

,polypeptlde fragment gff at eater than
100 am no amﬂ}rem dugs]lfggé llﬁﬁgﬁte:gg?ra%g ?ﬁle}ic &Q% oq:rb) or (c..)

e
conprlsHeg & taBéu?“!OD 163 %'ZGb)Zgr

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 subject matter of the inwvention also
relates to CRP1l and B7RPl polypeptides and related
‘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



-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 polypeptides. The invention proVy dgsnity 2803

| sol ated polypeptide conprising the am no acid sequence selected 25 from
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 I'D NO 2) conprising a mature 30 amino termnus at residue 21; c) a
fragment of the am no acid sequence set forth in Figure 1A (SEQ ID NGO 2)
conprisi ng wbobmesd about 25, 50, 75, 100, or greater thgeradddblo@dfi no acid

residues; 35 d) an ortholog of (a), (b) or' (c ) ; and 3 Novenmber 2003 J WO
00146240 PCT/US00/01871 - 6 e) an allelic variant or alternative splice

variant of (a),.(b) or (d). Also in accgrdance with the invention is an 5
i sol ated pol ypeptide corrpri sing the am no acid sequence selected fromthe

group. consisting of: e rt:hoin Figure 2A
(SEQ ID NO. 7) or Fi gure %EEQP %Eﬁ o Qiﬁ?ﬁ’?ﬁ?ﬁ% sg("%%% ID N0 17):

10 b) the navardaahki @b & vd( q8&néd) as set forth in Figure 2A (SEQ I D NO
7) conprising a mature amno termnus at residues 47 or Figure 3A (SEQ ID

2 5k or 58 or B qur e-ieh 2 %%Pﬁaéﬁ*ﬂ#*% tﬁ@ylﬁ??%‘?ﬁ’% TR e aniho
termnus 5t - dspletedrealyrap-ide coppriging £l ezémng sequence
selected from the group consisting of:
" a) the amino acid sequence as set forth in
' Figure 2A (SEQ ID NO: 7) or Figure 3A (SEQ ID NO:12) or
Figure 12A (SEQ ID NO: 17);

10 b) the mature amino acid segquence as set
forth in Figure 2A (SEQ ID NO: 7) con_iprising a mature
amino terminus at residues 47 or Figure 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 least 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), (c¢) or (4). ‘
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



c) a fragnment of the am no acid sequence set forth in Figure 2A (SEQ 1D
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) @NogéhBér 2003
variant or alternative splice variant of .(a), (b), (c) or (d). 25 The
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 in Figure 2A (SEQ ID NO 75 and wherein the fragnment has at
| east one activity selected froma T-cell proliferation activity or a
T-cell activation activity; or 3 Novenmber 2003 6a b) a fragnent of 231,
235, 237, 238, 239, or 240 amno acid residues; wherein the fragnent
conprises an anino acid b)acalﬁaimﬁerttha%i 9381237, Qagtzzﬁb@mw&}%(mb%mi cal to
an amno acid B EﬁFnC ﬁ forth in Fi re 3A EF ID NO 12), and
wherein the frag %Ie'g ¢ [ragpe r?@"%'? 1 §mig a5 uepcethabisEtcel |
prol i ger ati on asiatiouy70% |@enTealed> bnaﬁﬁnclt/@dld eéqu;e ¥b %&t foﬁhlirtl"i lre Ql;/!(‘
- accordance wit [ i i.s_an.i sol at ed. nuc e| ecul e

consi sting of gs%(gﬁ? wqgil é’@&[f‘é’hg@sf "éeé‘?h?%?tt’ﬁa H“QE@'Y"@%@CWG’ or SEQ
I D NO 16. Al sfromrcheplhpstidraipn tabtivilyry am-caimcivstion&¢ehvigssi on vectors and
host cells for production.of the polypeptides, antibodies which bind to

CRP1 and B7RP1 pol tides and to elated ol ypept assays 30 for
detecting binding - %ﬁ%ﬂﬂfcﬁ?@ E trhgl"b“teggon %anﬁ)o %ga(%‘ @oacu P1 and
CRP1-rel at ed publegaiptdodeisting ¢Preanuckeieadid seduenosne sét forih in $BQNDINDGoiICRPL or
CRP1-rel ated pg %é ?dﬁ§ and B7RP1 or B7RPl--related polypeptides are
al so enconpassed by t nvention. 35 Methods for identifying conpounds
that interact with CRP1l or B7RP1l are al so provided as are assays for 3
Novenber 2003 WO 00/ 46240
' 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 related polypeptides, and assays

30 for detectlng binding of B7RP1 and BT7RPl-related -
polypeptides to CRP1 and CRP1-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




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 costimulation'and proliferation. CRP1 and B7RPI 5

pol ypepti des, selective binding agents thereof, and agoni s |§o@Rfber 2003

ant agoni sts thereof, may be useful for the dlagn05|s preventi on- and
treatnment of diseases related to the control of T-cell responses:. CRPl
and B7RP1 p¥O8de#e des, sel ective 10 binding agents ther @ctusamsragoni sts
“and antagonists thereof, may be useful for the diagnosis, prevention and
treatment of immune disorders, either for stinulating insufficient imune
response or reducing or, inhibiting an7 exaggerated or inappropriate inmmne
15 response. The i mmune di sorder nay be nediated directly .or indirectly
by T cells. ThgerMianhy OihdtitRei gashf edmdoueaki age agbra¥est bAg, of

anel iorating aqlt'ggég%ﬁge%é e&ﬁq ?O%%lrh%%%uil ng adm nistering to an

ani mal a CRPI invéntion al so provides for a
nethod of di agnosi ng 9331(ﬁ§ BFaE%&YRﬁD§é@H§ra¥ﬁ igvodysdeiRibility to a

cel | medi at'lB-d:ed.u.SOdeimqu’htam:n aninptorifepaksong dIRpr gndi BYRPhe presence
or amount of r o) YA p d 25 diagnosing
a T-cell r?ed pﬁé%egﬁzgg% gﬂ%e@e;‘ Bé%ﬁfx@;]a]gBﬁkg &Péfe?’ rredl at ed

di sorder bas @%Stﬁh@%rwléizsaﬁ%ﬁﬂﬁof méXpP%s%ﬁ‘#l‘l‘lo]fth
pol ypepti de. diyemoaliby, preverndion eadi etextreénsonfediseasesn retated di sorder

whi ch may be qediat ggng%fcgé Yo f1§0 %%r{s%%tly by T cells. The animal is

. preferably a mammal and_nore prefe uman The |nvent|on al so

- provi des for a nmethod &FF }cﬁﬁﬂ|BFFFﬁgP%;¥QﬁﬁﬁlﬁSFecﬂ?%@ S¥€h binds to a CRP1
or B7RP1 yfol ypieptinge agenps i thergpofc oatdcagany sitseapd| ymandstai th a t est

conpound and éﬁe%%fferﬁw' Jé?ﬁuQXTfSBdtHé dma@ﬁbggsofpsmmwpeptlde to

the test conpo treaQ%eHE 0 ebglgggggrs' elgﬁtlfg Novenber 2003

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‘



- WD 00/ 46240 - 8 PCF/ US00/ 01871 agoni sts. and antagoni sts of CRP1 and/ or
B7RP1 pol ypeptide. Antagonists of CRP1 and/or B7RP1l pol ypeptides may be
used as i nmunosuppressive agents for many 5 indications, including
aut oi mune di sorders (such as rheumatoid arthritis, psorizgidvemberbdap! e
sclerosis, diabetes, and system c |upus erythematosus), toxic shock
syndrone, bone marrow and organ transplantation, inflanmtory bowel
di sease, allosensitization due to 10 bl ood transfusions, and the treatnent
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 ncl udi ng aa}hna and allergy, and anti body nediated autoi munity. Agonists
of the CRP1VAHUAEY 15 B7RP1 pol ypepti des may be useful i nECTURI0/PIET]
restricted- to, T-cell activation for tunmor surveillance and renoval. An
antagoni st of the invention includes an antibody, or fragnent thereof,
which.is reactive with 20 or binds to-B¥FRP1 or to an extracellular donmin
of B7RP1 wherein the antibody reduces or elimnates the binding to B7RP1
to CRP1. | n eawerdstisdangnintddreisant oHotRPbiamnis oseBTR?1 vely t 0 hunan B7RP1
or to an exidAcRlbvias, domain thereof. The antibody or fragment 25 thereof
which is an antagonist _inhibits partially o conpletely the i nmune

%r?ﬁ FFé&qgﬁﬁ

costimul atory activity?BFagFREES ofCRP kR CidRE anti body
i's a nonocl onay bentiskddys aitdhurmsuppressive adentenfochmamri c or  humani zed.
30 The inventiph £4G6RGT PAOMIESS BALe SR sopbie kSO I RG the
|nterapt|on.pf B7RPI wth Cﬁ@éﬁicon%rLS|n ad nisteri ta an animal a
sel ective lm?ﬂﬁQWﬁtgdgLFrE?r r &F £1§%+%CFW&élBﬁﬁd§ﬁ * of B7RP1 or
bot h. | n one diriedtiessnandt ses waicr flupes 3erYihatiatgsugent tdxsican anti body
whi ch bi nds tg, RIRRInAREme | Qb Talirof! hild "GéRs thanbblshiitilon, B7RPL to
CRPL. inflammatory bowel disease, allosensitization due to
10 blood 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.



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

sel ective bindi ng agent "is preferably an .5 antibody whi ch lpdadbet 8oddy RPL
and parti al l\ﬁ completely, inhibits i mune costinul ation medi at ed by
B7RP1. The iMQ8¢HR4n al-so provides .for a nethod of regul 'lfﬁ'n T-cel |
activation or proliferation in an 10 ani mal conpri si ng adhr ?%’M'ng to the
animal a nucleic acid nolecule encoding a CRP]. or B7RP1l pol ypeptide. For
exanple;. a nucleic acid nolecule encadyng a B7RP1 pol ypeptide may be used
I n gene therapy to enhance T-cell activation i.n response to various

el conpr i S LA 1 Preei Py W ndtho of mradatis,, Borer
pol ypepti de. %ﬁgecﬁﬁ%g %ﬁ-’iﬁf‘ ﬁ'ﬁgoﬁﬁ"%deﬂ}’ @gRB?ﬂeC‘?mnm@dtMed into the
mamal in a rﬁﬂﬂ’ré)rlsﬂiﬁmnal towen expmessa orelandiie Chaaneg %Qeﬁtréﬁ” ation

| evel s of CRRzry .B7RRR& @@iy&@%l ggﬁdnﬁeagehq:agéggpétcegagg uman manmal is

preferably a prefera nous gcr| ptiou
Fi gUr es F?ggurag&%%%gy %"}é%“%ﬁ 8 BERRL §éﬁ‘u@ﬁ€ ®klyner ne CRPL  (NCRPL)
(SEQ | D NOS: .compdpgedy. imhiitst dumphegnedstimglanien afed@BREd b underlined at
the am no-temvrras and the experinentally determ ned pro-peptide cleavage

site is indicated by asterisk. Predicted._transnenbrane 30 sequence is
e LI &S

.underlined toward the carboxy- nttéPﬁl BPVidRs ntPn@ detbrgneEnt of murine

_ERP1 prot ei n t894dekfivg 'mm )acmfrntmnmepmsfumw 1@35@ | D NOS: 3, .4,
and. 5Z. EDgummital AbolA Sy a&mﬂﬁ;@ﬁéﬂn@eﬂgee&@ % mag“ RP! (nB?RPl)
oo g T it Sy UAEE rpme e - 17
_ or 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



WO 04/ 46246 - 10 PCT/USOO O.871 experinentally determ ned pro-peptide
"cleavage site is indicated by an Asterisk. Predicted transnenbrane
sequence i s underlined toward the carboxy-term nus. B) Amno acid _
alignnment of B7RP1 protein sequence (nB7RP1) with nurine 5:GR8Rmber 2003
(nCD80).,{SEQ ID NOS: 8..9, and 101. Figure 3. A) Structure and sequence of
the protein coding region of the putative human B7RP1 (hB7RP1) (SEQ ID
NOS: 11 and-12). Predicted signal sequence of hB7RP1 is 10 underlined at
-the-amino-term nus. Predicted signal peptide cleavage sites are marked by
asterisks. WvADewmldsedoed transnmenbrane sequence i s underli neg,ch&tgﬂ]rogm t he
" carboxy-ternminus. B) Amino acid alignnment o- the putativ 87 B7RPL
protein with the mature murixe B7RP1 (nmB7RP1) protein (SEQ I D NCS: 13. 14.
and 151. Figure 4. A) Expression of sglyble CRP1-Fc fusion protein from
293T cel I's transfect ed with the pcDNA3/ 1-Fc. Normalized vol unes of cell

| ysate or d rated. on a 10% PAGE
gel -as i ndi cat ed éﬁ%g?%ygﬁg é%lié‘?&[)ﬁfp%?ﬁ%tﬂ% ﬁeé%a%&#m
super nat ant fHRSEHES Brofnors %"é‘}ﬁlk as§6813a? (tamsmegbrerg and secr et ed

(medi a) Fc fsejquenge dseunderPinedirowarti brdycamiimoxgotbrafihks humgn. 25 Fc

nti bod P #f@@pf é:HHQ.?tE‘ EXDr « ' f
22I Iubf)eyB(7R:3 usi onglll tern %lrfor%%i%g?)ﬁlg +:an) e%‘?é?%c?’émlﬁa ?he
pcDNA3/ B7RP1W'ﬁbm“'2’®"3 Dﬁ SNCRSPHEIEQ HYNOS: 8. Ryand 0lor nedi a super nat ant

were |oaded and separated on a 10% PAGE gel. Western 30 anal ysis was

conducted as in (A). Fipgyh §§53 "E)ers%‘ithﬁerar@PI ﬁlﬁéggngP ﬁfel Fc fu3| on

proteins with nenbrane-boun

rotei expr essed
cel s transi &K95PME SCAIRYs Eﬁg Qﬁ &ty humgapRARPB7RPL, or pcDNA3
vect or al one(h ID{SERIID N@$-e11tamh%2)ed=tredictndtsignal Sapenteof HEXFPMO 00146240

PCr/ uSO04@18Adnderlined at the amino-terminus. Predicted signal
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-associated (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 fusic}n, 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



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 topQfohfeP2063 -
After incubation, 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-Utima, Meridian Instrunments, Inc., 10 Ckenns, M)

anal ysi s. gp@l!ﬁ'@‘%. FACS (Fl uorescence- Activated Cel| BSFPSWIBZLA| vsis of
_expression of the receptor for B7RP1 (putatively, CRPl) on activated CD44
and CD8+ 15 T-cells. Muse splenocytes were activated with PVA and

i ononmycin for 12 hours. B7RP1-Fc fusidh protein, control Fc protein
(Mock-Fc), or PBS (no stain), were incubated vvith the cells, washed, and
subsequent | \«prAgHEAE®hnd sRablat emﬁesshdnhmdﬁm-GEZBC(hcmsJ)gat ed 20

ant i body(GaHuFc-FI TC) as, indic ted t Lhe t C eI Cel |
mar ker ant i 56dit8s SFPoFS SRR % M%DSHP'IL % PEgc%%I ugat ed, or
i sot ype contarel raptibetyed (matr-‘OWSo%Wﬂé}le’Et@@n?'adﬁ?%&e §rsPS (no stain),

were added gs ¢hdheabed ale ttheibsfprsiddasovec@cindudaitedduath 25 panel .

Figure 7. FACS (FEl uorescence Actlvat I s of the
expressu?n dhesPrRPESG hmgxcgeqqls} B %orocytone?g‘li%:%%e %gl gﬁé the

expressi on dfort kg 8Bel pagaild f SEteRPINGUAEIGRAbEGILBHETE) WaFhedy
spl enocyt es. ;. f(RPLuER F&SHENH @E@t&ln§@f&rr60|deEect@rﬂo.taamlg @tvbck- Fc) or PBS

..(no stain), were.incubated v r]_dﬁglgg gggent |y
“i:ncubat ed” wiFHFLT ﬁ 1\%0&}F%H§ %gco#d%?ztggg %%:[I b §

( GaHuFc- FI T@)ncwqrmdngatwsatmtwabovmﬁw SRERT PRS- %“ﬁoVerrber 2003 WO

00/ 46240 ¢ Ickensl/ MBPQRABAERE conj ugated cel | marker antibody to CD45R
(CD45R i s a- "B-cel | mar ker) or isotype control antibody (rat

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.



| 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 |ight scatN®ebgr 2003
properties (panel A). 10 Macrophages were identified in region 5 (R5)
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, a marker for nacrophages (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
(presumabl y vweemss® of their expression of B7RP1). 20 Fi 19#:(/125 ‘Pal 1,>3j7nhi bi t.i on
of T-cell proliferation wusing a B7RPl-Fc fusion protein. T- 2 p %rom
nouse spl enocytes were activated by increasing concentrations of
Conconavalin A (Con A) as. indicated at;4he bottomof the graph. nCRPl -Fc,
nB7RPI, and nB7. 2-Fc fusion 25 proteins were added to enriched T-cells from

spl enocytes ight . e e 200, 000 cells
wgre usgd inﬁé"%%-j?e FQ& %%I ,é[?dg%%%n%gggs&; s@%ncgaﬁsg?@&ﬁ%pf'at%. Cell's

)

wer e i ncubat &SRt MaFEEFh Photsfy®e ePnreol @sitdRody otmsitns as i ndicated in

30 the graph isgame) ,AbkePBd2(ru stadh) s Mexre gadedesds Widl cadetihy#i di ne for 6

hr, then har qgftaqu%ng@r@é&ptﬁqwm‘géﬁ%icﬂge\ii.ty determ ned. Average CPM
r nple

and standard evi ation omtriplicate sa s are represented. 35 Figure
10. A NoPmal nesenteric | ynph node from control Muse #10 show ng the
cortex, paracortex 3 NBigubers20FACH0208]1 A6 G PERE USBHERE88h o£13 and

nmedul | a of -t dq N kN in, nification. B
Mar kedl y enl %‘E%ﬂ% %ezggﬁggif?ﬁﬁrﬁ%%%ogéggﬁhrﬁ%l %ﬁ?@“&% Wi th prom ne)nt
. _ guished 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 expression of B7RP1).

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



follicular hyperplasia (FH), expansion of paracortex 5 and nedullary cord
hyperplasia (MH). H&E, 40x. C'. dose-up of the nmedullary cords (MJ) and
sinuses (M5) -fromthe nesenteric |ynph node of control Muse #10. Note
the smal|l nedullary cords conposed of nostly small | ynphgaydwembadpaegent to
medul l ary sinuses with .fleshy 10 nmacrophages. H&E, 400x. D. C ose-up of
the medullary cords (MC) and sinuses (M5) fromthe nesenteric |ynph node
of WK11Mousa&voib@szsdlot e t he markedly thickened medullary cords conposed of
| arge nunbers of plasma cells with occasional Russell. bcfﬂ“@&q’q‘?‘(arrow)
H&E, 15 400x. E) Nornmal -spleen from control Mouse #10 showing red pulp and
‘white pulp areas with periarteriolar )_4'rrph0| d sheaths (PALS), 100x. inset:
cl ose-up of-the nmarginal zone sur r oundi ng the white pulp with snall

| ynphocyt | 1], 20 400x, F) Spl
Y om w1 Mhias Feentot of Hhe RERS, oo RR TR €5 | e drReiIALS Bna |

follicles (ar%i/v)“agﬁeékcatq%eﬁ) Hppkedlyp e@fla?:bedmayntah-mone Wi th
nunerous pl dymphcablie fnsh acasiengd FAEsLlkch Eggl,hﬁgcentMOX G Illeumwith

Peyer's patc F t #25 Wth 25 t terfollicular zone
(arrow) f an{f‘é’félgghigg ﬁ@ecl%q%%rq? ?E:'ﬁ‘i i cﬁ’%’?‘“&ﬁ? O%Palrla&BﬁFW‘th Peyer"
patch from ARt MREHd aa80 Ganch Hﬁ?@%lﬁllaer{mgeﬂ&lﬂolmml e€) with prom nent
germ nal centdoseand ofted alddutubay cdﬁdiﬁl{@lc()a&ﬁ@@:umﬁ% (ﬁQLF' gure 11. A

Nor mal nesentﬁlbhc h¥ é}P&Ft o RO 4l QW the cortex,
par acort ex t]%ﬁl”xfl@s he_n er% fgﬁﬁr%% b?o Hgg *stain, 40x
__magni ficati o rﬁ‘é%]r “muéﬂﬁéﬂ ‘Ft%’%‘@?nt"é’ﬂpéssg ¢§/r¥}ﬂ$tﬁb'démlbm VK11

Mouse #33 wi tlbrmphonynemtadjaﬂehltcubamem;]mrrgl asnﬁséé Gt gMesRy secondary WO

100/ 4624010 14acdodAY g@ermzﬁooaooﬁcﬂﬁiswo%% Lol dfe! %ﬁlwa he qurer
cortex), expansi.on 9 aracor}ex (center d redy
hyper pl asi a (MC) and inuses from the mesenterlc ymp

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 interfolllcular
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



(bottom). H&E, 40x. C) Immunohi 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 digwbiepigen 2089npl ex
(ABC) i nmun¥panmsesriase net hod (DAB chronpgen, henat oxyl iP:r-ﬁBébﬁbﬁ;%ﬁta' n),
40x. D) "I mmunohi st ochem cal 10 staining of the nmesenteric node from
TWK11 Mouse #33 with anti-8220 anti body. Note the intensely staining
cortical-follicles and nedullary cords (although the mature plasma cells
‘in the cords are negative for B220), 3[6 | mmunohi st ochem cal .15

st ai ni ng of 0 #10 W anti-CD3 anti body
(T-ceII mar kkgﬁllw [}%Cﬂ;ﬁ %Tﬁﬂ%%s?%.fl%xr} (%%s?ﬂ £§Pﬁ cal .zone of the
node,'  40x. Pﬁam’ﬁﬁ%m@m@ﬁémélm@%mgcgrdth@qnpﬁ@rsinode from WK1i .
Mouse #33 W Hboaaamr Ci:mnuiokodyc) I\hﬁmidmesaecﬁéthﬁfaetktdﬁ&ﬁasshy stai ni ng

paracorti cal Str tur and sequence
of the . prote| n cod&{ntgetljrlg; lg'glgofn ‘gér(rafn dﬁ%%ﬁﬁt%ﬂjsﬁé"ﬁ NOS 16
and. 17-1.3 25@th¢%%&r§ﬁ1§ﬁév §Bgaehk eagKenp7Rtate sthmdmenﬁanat the

am no-t er m nyBrowiediiedng ¢oetieePtaria endavRle m&dy1@a” € marked by

car boxy- rer neaEes” E#'ﬂ‘%mmﬁéné?rfmﬁ%#?hé‘? HAGHBEES hhorer 30
protein wt hCPReles Ommuhﬁgmpﬂwﬁr A3 ehromogend NOS: 18, 19,
and 201. Fi ghenaﬂ@cylﬂi)n ﬁolumtet:rBEamﬂ, sHERlenDe mmﬁmisﬂdmmcamdl ng region

-of huma 2 d al .sequence
of hCRPlnll S #géer Fﬁh)o(f %%@ h‘esgﬁﬁfyﬁﬁ%hm%éus EE%Q u@é C luglggnal gept i de
cl eavage. Perfernd Noe48BR 0L Meenaniany 01671 - 15
mar ked by asSEans:hsg mmedoilhommmdakuwomrd& underlined toward
the carboxy-(gighéth tHe ARtdee BLhshA!daNEeRh fhe tderdiRRL Protein with
the murine negative for B220), 40x. E) Immunchistochemical
‘15 staining of the lymph node from 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
from WX1l Mouse #33 with anti-~CD3 antibody. Note the
20 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).

25 Predicted signal 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

30 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-
35 terminug. Predicted signal peptide cleavage sites arg_



CRP1 (nmB7RPI) protein I1SSQ ID NOS: 23 and 241. 5 Figure 14. CRP-1 is on
resting nmemory T- cells: Resting splenocytes from6-7 nonth old mice were
doubl e- st ai ned using B7RP-1-Fc | abeled by an FI TG conjugated anti-hunman Fc
antibody and a PE-conjugated 10 antibody to either CD44(Fisgy er 2003
CDA5RB(Fig 14B), or CD69 (Fig 14C). Figure 15. T-cell co-stinulation by
B7RP-1- Fc fusion protein. A T-cell proliferation induced by 15

di fferent' qwdolskises of B7RP.-1-Fc (closed squares), B7. o(l Iqsed
circles), . or OPG Fc fusion protein control (open squares‘}cr{lﬁ 187

conjunction-with anti-CD3 antibody. Fusion proteins were used at various
concentrations to coat. .96 well plates rse coated.with 20 anti-human Fd
FAb2 (12.5 ig/rﬂ) and anti - CD3 antibod@' (0.9 g/m). B7RP-1-Fc and B7.2.-Fc

co- stlrrulateT- Ismadse de ndecifashlon up to 0.3 g/m, at which

the maxi mal ¥ athe transperyang Geangateed by
B7RP- 1- Fc (cll@s@@deqihane@)m‘wd BﬁeZcmqw-(tse'Mnus cl &) Armdno- f used Fc

(open squar esloig Qwﬂmg&t (d@%ech&ﬁbfsardﬂéi‘r‘xo%ﬂﬂc{ﬁé)r?mﬁ‘ln@nt [SCES

ant i body (0. g various concentrations of a
rabbit anti - % ({“ I%?'Bdggagrﬁq)ﬁo%ﬁ/a"‘#g 4¥ usi on proteins were used at

a 30 concéntration of 3 g/mM and were bound to the plates as above. The
anti - B7RP-1-Fc anti bod‘;'/i%&’éeréﬁsed GFF-1puks f pRdTBERING - Fempyy sEbcut aneous
i nj ections ofceldst.i geResWingi Ebbehddytas] Uivul , 6andmbhien’ Va8 afikenity

fied. Th !y t !l! g F f
] Blrjtr)!t e: ﬁs bef g’reg%t hgag‘clligs?l on df Qﬁ]{ﬂ& ﬁ-ﬂ];;]? qul%ﬂ 1%2%% a(r:1t | gzhgn
" speci fi cal | y SPTRYFERBEr 3POBINVRRD 072 62RBLR0AR U%@fﬂ‘(’}li}‘@tieﬁhl bits the

T-cel | pidl i fesrtdbiodp itodedetiely CBIRPFilg F1:4A) N eD4BrFdepdaadent okashi on.
© Figure 16. Efdmetlrel O8Ey1-Fc and B7RP-1-Fc

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



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 tw ce 10 3idovendek2003
fusion proteins and control PBS. treatnent are indicated in the figure

| egend. Figure 17. Proximal Colon in B7RP-1-Fc Transgenic Mce. (A) Nornma
proxi mal colon from 15 control Muse#53F (fenmale) showing the gut wall with
mucosa- subnucosa, nuscul aris and serosa. Hematoxylin- eosin (ME) stain,
40x nagni&kﬁﬁ@hgp. (B) Diffusely thickened proximal.calon fromB7RP-1-Fc
transgeni ¢ . Mouse#111F with prom nent gl andul ar hypertﬁﬁﬂﬁ??mﬁﬂlfissuring
ul ceration and transnural inflammtion. H&E, 40x. (C) Lower power view of
proxi mal colon (as-in panel B) from B7RP-11-Fc transgeni c Mouse#111F with
mul tifocal fissuring ulceration and tPansnural . inflanmation. H&E, 20x. (D)
Cl ose-up of the fissuring _25 ulcer and-hygertregq%f colonic glands from
B7RP- 1- Fc ipPdRégentRe Nredd1 PFel { S8Rk o 1 pdnes &i8Pclafove). Note the
| umen wit higuaofus et dedermdamtafeshi®ic | OOx. (E) d ose-up of granul onat ous

i nflammation in the subnucosa of B7RP-1-Fc transgeni c Muse#112F with a 30
mul tinucl eated gi antpf@lle 34" OBRESE: i ERELOPRAGEF BTRPIDPDRSYt es and fewer
neutrophils. H&E, 400x. %FD .glose;gg of granulqyat&#s infl ammation in the
. mucosa 8f PEPREIRS RNty dncidensy L) ARhReRRT R &Fi oi d  macrophages
m xed wit h dolipgesyirdycesd #nrhrétis simmice . 3Cablagate indggedWD 00/ 46240

PCT/ ETS00/ Ql3hkitid 7sud @i ieUBLODRT TS ri¢l] ReLdtidmimiveasat gl ands. H&E,

400x. Figure 18. Distal lon in BZ&?-l-FC 5,Transgenic M ce: (A) Normal
di stal col &#ef Pafecohtbhe tadu¥dbBaEl (HeRRFETE RN AFSPNEYPRyers of - the gut
wal | )

II in CFA. Mice received 100 pg of fusion protein twice
10 per week. Fc fusion proteins and control PBS treatment
are indicated in the figure legend.

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 glandular hypertrophy,

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
multifocal fissuring ulceration and transmural
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



w th nucosa, subnucosa, nuscul aris 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 glandular
hypertrophy and hyperplasia and scattered crypt abscesseg beggégﬁ(()

D ffusely thickened distal colon from B7RP-1-Fc transgenlc Mou

(male) with prom nent glandul ar hypertrophy and hyperpl asia. H&E, 15 40x.
(D) Diffusely thickened distal colon fromB7RP,-1- Fc transgeni c Mouse#112F
(femal e) w WOoagant rophi ¢ col oni c gl ands, focal.|ynmphoiggtraggyegat es and
many crypt abscesses. H&E, 40x. (E) | mmunohi stochem cal staining of the
distal colon from B7RP-1-Fc transgeni c 20 Muuse#112F with anti-CD3 anti body
(T cell marker). Note the imunostainijfag-of the superficial nucosa and.
colonie | ynphoid patch. H&E, 40x. (F) C ose-up of the colonic nucosa of

B7RP-| - - FC 1 6500 blet Moy £Ftl L2k uicbhie @o%ub%&aﬁﬁf&ﬁﬁ (koW and | ynphoi d

aggregate co ed 25 of B220+ B cells (inset) ﬁlgure 19. Smal
Intestine in -1-Fc Transgenic Mce. (A Nornal duodenun1fron1contro|
Mouse#53F (fenmale) showing the lunen, villi and crypts 30 of the nucosa and

under | yi ng subrmucosa, pugeH ard snaggalsggxagalnkgﬂﬁgiyqﬁd n-eosi n (H&E)

stain, 40 nlflcatl (B) sely ken odenu from B7RP-1-Fc
transgeni ¢ Mo gﬁﬁ? Rﬂ? &0 inqﬁg%#i E?@é& FPP6PRY and
hyper pl asi a dﬁ@sﬁﬂﬂFBEfH}@#ﬁvomh@ymgyth% Jayerst efitthe guthwaldini na propri a.

H&E, 40x. (C)W:NQ{ 'Mcols@.l U@, CROS EQla il $8d#Ssiush . Novenber 2003 WO

00/ 46240 - 1 01871 showi_ng_t he_nor Ie h of the
~villi and: craﬁll 8 °|x|¥ ﬁgeeo%l g&%ﬁﬁc ém' I—@é‘ 9‘3 xl%:'ﬁ%antl cat Ro (D)

Var kedl y t hi cnkaeﬁfétﬁqléf @hackm&duﬁaswanﬁmpfpmmlﬁwgem ¢ Mbuse#51F
(femal e) Mt hetacaidnt ceMbessi VMALTS (Eemale Nyt pophinait dlppanpaasi a. HEE,

40x. (E)  Norymle ld @uf LRE SR h s MR USEH 235 ctEEIR| &yt oW NY

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 (1nset) H&E, 100=x.

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



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 (nale) with focal |oss and blunting of villi. H&E, 40x.
Figure 20. The B7RP-1-Fc fusion protein inhibits tunor g5 mibgrﬂ?@'
Meth A sarcoma cells were inplanted intradermally in the abdonen 0 al b/ C
15 mice. On days 7, 10, 14, and 17, after inplantation, the mce were
treated with vehicle (dark dianonds) or. nurine B7RP-lI-Fc (grey triangles,
Exanple 7). Tunor volune was neasured, as described in Exanple 20, on the
I ndi cated days after inplantation. The tunmor growh was 20 nonitored up to
day 28. Each group had eight mce. Figure 21. T-cell co-stinulation by
human B7RPWD @as24dnt i - CD3 and human B7RP-1 Fc were used gexrusooas7196 wel |

pl ates, and 1-x 105 T-cells/well (>98% 25 CD3+) were cultured and harvested
as described in Exanple 21. A) Co-stinulation induced by anti-CD3 only
(closed circles), 0.5 g/mM B7RP-1 Fc (gkosed triangles), 0.5 gg/nml OPG Fc
(open circles), and 5 gg/m anti-CD28 (open triangles) at different 30

concentrat i ongqgh180t in&khhPHHEBRYA41 MéRihoBs B8 &11370wnkhat B7RP- 1-Fc
co-stimulated anti - rijed T- cells t%&j}l m éar | evel,s %s co-stinmul ation
using anti- CRPLENERLERF SLTUBRL LR 'mEsh PRETIRA AL porated + -

SD in triplic@)eMaekbdly rdmakened3jejwprleswerani from ERRH-defe of  sever al
exper i ment s Gk 0L #R:00kER2A0) RTERUS00A D1 Tehicenkuegener at ed vi th
T-cells isol 2Cte e romthree nor Qk} donf;ar S.. B?&é\)gggdepe ent inhibition of
B7RP- 1- Fc Sco-CRBEhVREF bFP @g YRETPRYA | retul tdfed in wells
coated with huddmadntle@3frzum Godtgohl Mourk#®3F SfgnaleBaRRWIngc. Serially
di luted concenid #drAas PhngtERRelthe ¢Llosatheicrobes)iRrtrdPGieai( open
circles) were‘t‘gzlrel ncubat&g’ﬁwlth. he_ BY '1'(":5‘3 &IggdSQt%&lpgfor to the
addi tion of T¥EAS%s. Hpgr o* ChFREH. f‘cf:%fri‘- Fc 5 i'nhiBres
~ ileal mucosa from B7RP-1-Fc transgenic Mouse#231M
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



B7RP-1 induced co-stimulation in a dose-dependent 10 manner. Percent
inhibition is plotted against CRP-1-Fc or OPG Fc protein concentration.
Dat a shown are-nean [3H TdR incorporated +/- SD of three experinents done
intriplicate wells and are representative of experi ”e”t%i&ﬁ}éﬁb%FQde"’ith
“two normal donors. C) Co 15 stimulation by CHO human B7RP-1 cells. T-cells
were puri-fied fromperipheral blood and were cultured with various
concentrati oW§-%f624mt i - CD3 in the presence of anti-CD3' A6, /e%osed
circles), 1 x 100 CHO vector control cells (open circl es? or®BM o cHo
B7RP-1 2.0 cells (closed triangles), as described in Exanple 22. The data
show t hat nenbrane-bound B7RP-1 co-stinywhated T-cell growth to a |evel
simlar to that observed using B7RP-1-Fc fusion proteins. Data shown are

the mean +/ - SBnetatédpiimAteceuls Wen AR BEsn IaResgOLALi ve of 25 results
generated wt ohWRs nor daon oduction. T-cells were

I S. Cyt ok| ne, pr
cultured as descri bel ) rPofﬁi'gﬁP%n%% 1&%613%5’&5? Pkt BARE-IweF@ cocol | ect ed at
48 (bl ack bar §FiBRYaEOR dvagRBat YF&r s T-cBala shwawvcudatrédeirgnount of | L-2
produced by BgRP3d- ti cehls. ( r.aph s simlar to
that produced by ctgtlg?g&g?ﬁ%l gg‘éﬁg E‘)‘y a&?’b-%ﬁ?&%ﬁ&%&gﬁt %‘?{\qué, but
si gni fican®| ynyéss BRI I-fat pfeximlcy kiylanéd -ddpdBntest Bbidngrat ed cells.
Dat a al so showrth 7RR--1-.KC .€0- i mul atj.on enhanced [L-10 (m ddl e graph)
and | FN gam*raWRgSﬂ%%t {g(:)ir?lisérﬁ agidb‘?%)dtr%t ?’%%TP% &@?&nﬁﬁc 3 00/ 46240
PCTI USOO 0187RF#138ubasad wikh BRS BT1RR-loAcofox id mivention tkhehenventi on

provides for addktigmlofp@prietles. Dawf ehordrhax: ftgwelnpas; GRBL cand B7RPL,
~Whi ch conpri sg7ap-1 eGeRiRy kb9 s th | s.jnvalved in T-cell

activati O:P cDNAs _encodi nIEil F%eggo_%e%fﬁdgé '{‘\/vedrée&'JL %88%???&% froma library
prepar ed 17 onl'ABESE: BGHCELET AanibHione d5t RéPFEed @eriBshreRRG-Eened on t he
10 basis of honoPB@Fe eroteidDetheant@tidnd padsy pePivhdete 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,



(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 domain, and a carboxy termnal intracellul andgrppaédd gure
1). The full- length CRP1 protein is 180 amno acids in its mature orm
The predicted | eader sequence spans about am no acid residues 1-20
(relative to the initiating 20 nethionine) and the extracel |l ul ar domain . of
the mature enconpasses about residues 21-145 (Exanple 1).

pr edi ct ed t?gﬁakﬁagrane domai n spans about residues 146F E%BJQWH;?he

. intracellular domai n enconpasses about residues 164-200. The am no

term nal extracellular 25 domain is similar to an 1g |loop with conserved
putative intra- and |nter-nDIecuIar'b3ﬁd|ng cysteines. Furthernore, a
"MYPPPY" notif (SEQ ID NO 36), which is previously known-to be inportant
for B7.1 and B7.2 binding to CD28 and CTLA-4, is also partially conserved.
30 CD28 and CTLA-4 are weakly honologous as exenplified by the 26% am no

acid identit There is 19% anm no acid
identity of CRPI 'th muri ne

' CRP1 .
CTLA- 4. However, criti Elm! %‘\%iﬁé BBOYjéiﬁsdu@§ ﬁ?ée:’c(ﬂ%‘é'lp@% 88%ween nurine
CD28, CTL#A- 4r@i@rr@BPtoaherm1 Gige SRAYD, a8 B7RPL, 10Ri clarwbnp¥iserelative to 3

November 20032 @944gz§&§%4y§9&0@§7ﬁv01%d {ntfiedyii tiating methi onine
in the CRP1 rot ure 1A e mature protein
| engths and ﬁqGéXFtéﬁ§ qf ¥ g%ﬁﬁﬂgﬁhégﬁﬁgﬁﬁﬁl ®t #SFe to the carboxy
term nus are idlentifieid fromm Gﬁm;arm&ap&naﬂ FrCmlmeuse Human CRP1 is a
transmenbr ang J egtlcghalh EPge M@maﬁle&iwmﬂgcmﬁ&%ﬂ gnaequence as
shown i n (Fi gire TIA The, pr odi cted Leager, £ S8 o SRA 3hay"
{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
protéin 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 murine CD28, CTLA-4 and
CRP1 at residues 42, 63, 83, 109, and 137 (relative to




©  nesidues

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 donmain spans fromany of the prediced
mature am no termni to about amino acid residue 140, thg \NdBRBEESIIANE
domai n spans about 15 residues 141-161 and the intracellul ar domai n spans
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. wvobodmdzan CRPL was reported in Hutloff et al. Adarusea018720 U- 7,
263-266 (1999) B7 related protein-1, or B7RP1l, is predicted to be a type |
" transnenbrane protein with a signal sequence and extracellular domain at
the am no-termnus, a transnenbrane-domeai n, and a carboxy 25 term nal

intracel lular domain (Figure 2A). The full-length B7RP1 protein is 276
-ani no acigs Lﬂegiﬁitﬂggﬂggeméﬁﬁfaniﬁkeihreﬁé9¢Eﬂi lpeadein sezpeence s?ansdabﬁut
am no acid residues, 1- relative t it e e) and the
extracel | ul af 1@8R&i ¥ of Fﬁ@ ﬁ%?fﬁ%?@ﬁ%epﬂoF%f%uéﬁﬁ?&%ﬁaéggéﬁkgngues 47-279

. (Exanpl e 3). 13hetignedifctbe trapsTRMFPRccraHRD Fedghh¥e ' Rithfes 280- 298

and the intragehhid e dAmRisNag8CRRSERS laesinxel,2882822%ndSi m lar to B7.1
and B7.2, _the extracellular donmain of B7RP1 conprises two Ig |oops. 35

B7.1 and 7. 5ThkPs weakl y honol ogous as exegglified by . the 24% am no acid
i dentity between 3 NovEmsey CRBDILH\@ CRESPEVPRNG BIOEFHE8YAVE"Y 22 nurine

87.1 and B7. 2neTheEEebSi @D Undnbfgnacicid dentihye axf sBRRIImMI th nurine B7.1
and 19% i dentj.ty_of RP ' . : & spahtt dsdle cysteine .
' ar %Jl@éﬁge}%'d #&e&%%d%nu%&nge%;k% SE .2 anng7RP% ét 5 residues
62, 138, 185resaduedrli{}®iox @peutorefidugsnir2ls | nPsEERFSRFRS in the B7RPL

prot ei n, 15i ua@u28) amirdd ecapinasi it 2t nesideepr 28 ein Alengt h and | ocation of
Preferably, 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 B7RP1l, 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



the transnenbrane region relative to the carboxy termnus are also simlar
in nB7RP1, B7.1, and B7.2. 10 Hunan B7RP1 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 s

enconpasses about residues 1- 18, 1-19, 1-20, 1-21, 1-23 g?&b?@ (YBe%?sooghom :
in Figure 15 3A. The predicted mature amno term nus may be at any of the °
resi dues 1WOo®@E624R1, 22, 24 or 28. Preferably, the am reTuSHMIsfuSs i s at
position 19. The extracellular domain spans fromany of the mature am no
termni to about am no acid residue 259. The predicted 20 transnenbrane
domai n spans about residues 259-274.- T¥2e- intracel |l ul ar donmai n enconpasses
resi dues 275-302. The full-length hunman B7RP1 nucl eoti de and am no acid
sequence i s ghowe i .Ei gheel2A. husee RYPRE esinboatid 48mkdentical to the

nurine proteln. 25, Ol ad IR i 0aoaa soghey vy bug 5881 does not

det ect abl y H?' . elated proteln : ., and Bzggl does not
exhibit det ecttblratingdBPhe2 t o HQWIVELy of 5} W FRDsYSEpine 28549 anpl e 8) .
B7RP1 was si@Wedrkoreed| Bétwder eluripeok? fer &7.@nandrB#Rfalaty 30 t hrough
the interaction, of BERP1,u&th LRPL Legept rs aciFsappl €ndl) . Thus, CRP1 and
B7RP1 reﬁes’é‘?ﬁlcgu%?oéeaﬁ l%at Elwa)/ ?agrd ?g u %:?::%% T-cel roli fgration and

activation. imetiatincershopingimpEng PAR E&iRnFLBES lrated in such

a manner t hathé rapfdeatenuhaiieprozedn Tierdth pndl Leeabiom®iand activation
can be 3 Novenbel al0ifPa00/ #6240 RelbbbOO/ Q%L caZBoxy ncreased o
Oor exa

decreased. By Way e, _anf] - BIRPL oglpnal gadpojyclonal
ant i bodi es r BPEREAYR AT SRuFIRE A A9 PBT R kel Lhe BORAL] P1 interaction
and al spp bl ocked T- cadumapr B7RPRr &g iadisoi adtranEusypbyrape MRS { ysi on
protein (Se?ﬁéﬁ@&%éx@ed AyByEBRe GRRibuECinf 6 @ktpaebElulat ocked human
T-Cell-pr0|ldg&ggﬁcmhich'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



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

CRP1- FC fusion protein del ayed the onset of arthritic synptons 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-- lshkgEmsboroos
protein or ot her activators of this pat hvvay (Exampl e 20)-. 15 =cleic- Acid
The term "isolated nucleic acid nolecule" refers to a nucI ei c aci d

nol ecul e t hawoiesiddeee from at | east one contam nating nucl c aci

mol ecul e with 20 which it is naturally associated, and préf °§F”
substantially free fromany other contam nating marrmal I an nucleic acid
ol ecules. The term™allelic variant” rghkers to one of several possible
naturally occurring alternate forns of 5 a gene occupyi ng a gi ven | ocus

on a chronosong.ef gﬁﬂi Th pLi: ce variapt"_refers to a
nucleic acid rrtc): e% uar%ggﬁﬁlA eB\/%l C g % rlaﬁe %/ Baﬁpt]ernat I ve
processi ng of "PRPF ﬂnﬁecﬁ}'éjnc?@éyf:ﬁo%l F@Mlbgélﬁ afsisEdpegaitist t erm " hi gh
stri-ngency comdirinen87RPlkfragketiothd FRIOTHPL i DiserdlditeBn 4dd e”D' oy |ow

i oni c tren ‘for e .1 X SSC
(0015 M NGO EE: 88?115@*%‘%3%% roPs SpciR L e o 8 B - 0 or

(2) enpl oy dufPHyCB RERESME ! Seg0Sxaml 00746240 ORISR 0IBT1 24
hybri di zat i on fastienapxoiein dienkeduninas 'If—eémhrm:ﬂﬂ.lffe@&t:.@%am' e, 50%

(vol /vol) fornpaideq v m&aluty%bﬁiﬂi‘ﬂ%ée(@ﬁ& %bﬁ“ “/Cl @Fgécowg é%x .

{750 W 5 NacRaaT ISR R @ REA P b bt a A R S
" stringency condi eroheitis Zptomaain de moEise m&HO, o) ridlmathbidn phosphat e
(PH 6.8),10. 1%-688i 18 (see Example 18). B7RP-1/CRP~1 co-
stimulation can also be increased by addition of B7RP~
1-Fc fusion protein or other activators 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



pyrophosphate, 5 x Denhardt's solution, sonicated salnon 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 sglNHkemBeRPEH3
hybri di zati on conditions (e.g., 15 tenperature and ionic strength) |ess
stringent than described above. An exanple of noderately stringent-

condi ti onsyrdeaskadi tions such as overnight incubation pafuS®GIETh a
solution conprising: 20% formam de, 5 x SSC550 mM sodi um phosphate (pH
7.6), 5 x Denhardt's 20 solution, 10% dextran sulfate, and 20 I/ m

. denatured sheared sal mon sperm DNA,_ f,gl Lowed by washing the filters in 1
x SSC at about 37--50C. The skilled artisan will recognize how to adjust

t he tenperature,, j.oni¢_strengt ad..0 aNBL e Sraanidecessary to 25
accormmodat.e F¥EREIGHEAEGEH %\sg%agﬁ%gﬂ%né ~ta%&%g18 #_45 . Recauhinant DNA

t echnol ogy netdmmls: aB€%s Vo 6ialn ﬁﬁr@%‘meo&t ar: NEreciar o oning: A
Laboratory Ma in /01164 . Spridel 1Har. her pohroimatloyy re} 1e/58%MY¥ Spring

Har bor, NY (1989 nd/ or Al .. 3Q;e8s5, x(€8Cr €180 RMot ocol s in
Mol ecul ar B BP‘S ; @5@ﬁ?teg§‘#fé§hgﬁ:sﬁi|{n%.5’iaﬁd W ey and So?a, NY (1994))
which are hgaeby 7ceor podatedcikrated epbnd® C-n PRARFHCR AF LY. 3 Novenber -

2003 WO 00/ 46240, Bc [ US Tlanaidaons 198 0w Grimanifiepvd des for isol ated
nucl ei ¢ aci B%nﬁf%%ﬁ%rggg%gégi %%If%@'f?nah?? P1 qkypsaibdes. Al so

provi ded for S&fe PRGN SOHURIPHIRANSPRNT th ‘ar'e _fr,agrre ts, allelic
variants, sphiveepMaspltes, S0k BemhdrdtdmspEehahtefty SORIE 58@nce to nol ecul es

.encodi ng CRP1 .and- BY I Pid A4S, buc esms,acind aOkedextdmhich are at
.l east about WPBe?R?%%IDQ@OXrBrgI%%UI es encod]

hybri di zeot o swlfecsl as %HEOdWﬁ@hV@RPfSoFtByhﬁgqﬂn & %ﬁg%%gégglofrh¥GLCh
stringency 1Q gqndibkions are al'so enconpassed. The nucleic acid
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), 3 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.



nol ecul es may be cDNA, genomc 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 B7RRMNovémBen®oar CDNA
encoding a CRP1 or B7RP1 pol ypeptide or fragnent thereof may be obtained,
for exanple, by hybridization screening or PCR 20 anplification of a
genom c or éﬁ?&llbrary Probes or prinmers useful for screening the

i brary can ﬁé@ner ated based on sequence information FCRUSHKISTT kKnown
genes or gene fragnments fromthe sane or a related famly of genes, for
exanpl e, conserved notifs found in 25 CRP1 or B7RP1 rel ated pol ypepti des -
such as a conserved array of cysteine BBstdues. In addition, where a gene
encodi ng a CRP1 or B7RP1l pol ypeptide has been identified fromone species,
all or a portion of thdthe genentign praviddsaton imvdbeed mualsity fy

honol ogous 30aﬁ@zaeﬁoiéame%t *éﬁf:oéﬁ‘i‘&'@@l Ehe mmeigo%p%%@ss may be used
to screen cDNA.LI rarle romvari sources | eved to exXpr ess

the CRP1 or BPRB? BERE I&mh&PE Sf?grb 1&9%@*&%&8&%@ screen
cDNA or genonifsabingntsi exliedne Uarimﬁfobbbmagraﬁantw d:u:gﬁrest ri ngency

sol utions gay cbﬁp@éﬁ@nt&lﬁﬁ ifi B8 él{cé RS Roh 8ol as SREolh b &{1015% sodi um

pyr ophosphat e at 26 35C 62C,
with the temp8Psf %piééggﬁ’a’eﬁg ‘F\Sth ‘ﬁcéﬁéf’hamg“icﬁgcﬁg?@ ot i de probe.
For exanpl e, Meb%eleﬁﬁaﬁ 2beusbéts akdeniischddtatmdpandes arcddigw pair probes
are washed at c#p156€, pAPIbasewRdER mjm@&zareowmﬂf&dlésaéné&ﬁgm and 23

D358 Diner o T neR3EE MRS el Moactie Bl STRRLA R ECR o a Deton
" hi gh strlﬁ%en§9n§éFH?¢Qnﬁ4ﬂ:ﬁﬂﬁ?e@n@QNRQﬂﬁéﬂhyl@#ﬁnﬂ“q}ﬂﬂccﬁ¢bﬂlde (TMAC) for
‘washi ng ol i gonvtkeal éslanair ®RE8DNA, 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 acid 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. In 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



10 one stringent washing solutionis 3 MTMAC, 50 nm Tris-HC1,' 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 ngaadgBRbeP?003B7RP1
pol ypeptide or fragnent thereof is to enploy chem cal synthesis using

met hods wel |l known to the skilled artisan such as those described by
Engel s et WaPU44%gnew, Chem Intl. Ed., 2.$:716-734 (198K YS4¥Ese 20

met hods include, inter alia, the phosphotriester, phosphoramdite, and

H phosphonate nethods for nucleic acid synthesis. A preferred nethod for
such chem cal synthesis is polynerfsaépbrted synt hesi s using standard
phosphoram .dite chem stry. Typically, DNA encoding a 25 CRPl_or

B7RP1. pol , . ppept 62RCmivithhsheeverperdinrgr S6rendiiide O 5B 1§P9%Tngth. Nucl ei c

aci ds | argeiet B @PAYEnuci@Stnge! gedheles roanedamsiyent hdsbasel as sever al
fragnments using these nethods. T agivent 7] hgat ed toget her
to forma f&PFE Bﬁ&??\s &?ﬁwgfﬁ%?%ﬁ %% pol ypz}’m e% B lﬁiﬁ%}?&?he DNA ‘
fragnent eneodi wgshed atirdd0fEs n2RURaSH DR PEPRRRFERNasREY have an ATG
whi ch engodegg a,08%bEONime e phddepalhigromeihanai washedagtob?may not be
present on t mat yr e form of Cg%& rs VRPpihdee depending on
whet her the Cpol?%%p???ﬁ?ﬁﬂgagﬁce _i?f%ﬁﬂ?éﬁgé?agéj| i?hgegggﬁ d to be
secreted frdadkgxouod| hon-soenidiscbinding \#Breara sty pch B. $71 - 27

CRPl or B7RRLgMIGkeifgattd selhadohentilizagretranetnd/aomotdunvatives t hat
do not thenselves . e Ldes 1 @b Qdhalsly active may
Faget a0 i QB oL I m i RoRL A A

nonet hel ess ro n [ ostic , assays. to
test, eiltﬂherOrEﬁJ&I‘drﬁ-agﬁv‘élWdﬁi?in‘-’qtﬁ&lld“f:f'%’gi’v%l ? hf@&hgﬂgpgéence of CRP1 or
B7RPa. DNA i cqgngspangi g «a0A0.2snensel iTre wasbimgor bodily fluid
~sanpl es. temperature using this 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

In sone cases, it may be desirable to prepare 10 nucleic acid and/or am no
"acid variants of naturally occurring CRP1 or B7RPI pol ypeptides. Nucleic
acid variants may be produced using site directed nutagenesis, PCR :
anplification, or other appropriate nethods, where the pgiNREMBL FtMsE t he

desired point 15 nutations (see Sanbrook at al., supra, and Ausubel et
~al., supra, for descriptions of nmutagenesis techniques). Chemi cal '
synt hesi s usowy4smb hods descri bed by Engels et al., suprl,@,rmgw(,lﬁiso 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 al tergd.for optiml expression of CRP1
and B7RPI polypeptides in a given host cell. Particular codon alterations

wi || depend 25 upon theggel SL1d-RB10huPIOlLIR; aNoTIQSf1 666! | - Such " codon
optim zation"_can in one_Ln rried :

stance, be ca out. by sel ecti ng codons
whi ch are'pref¥939ﬂﬁgﬁrl?nﬁéﬁﬁié%ﬁ+vﬁFbﬁ?§fQgﬁﬁrggs%%td%ﬁ%§e$ﬁe%.given host
cel | . Conput eencidgopicl irephbdesh thatoaperkitcd ogédahl ¥ rampdercyay 30 tabl es such
as " ECOhI gh. %%'tﬁ&%s%oﬁegu%ﬁfle?‘ﬁ.” ﬂcdiz%!t?lihy?f‘a\}ﬁy&seiﬁed bgct EI‘I al genes
may be used apnd are .provide e Unj versi 0 scgonsi n Package
Ver si on 390,5&29ﬁ959i§-éﬁﬁikﬁ Faﬂﬁﬁﬁﬁp,e L ¥1ﬁvét*ﬁéi¥r°ruseful codon
frequency t abinentiteltitdelds f@e|tdgapnsesenge ©ofdCRPL Gyt EIGRASDRBW. cod”,

" Drosophi | a- . §f Gborreepondlhly Rk RndRasRdl ian3 cO¥QEDGF 1H¥A3,WO 00/ 46240
PCTIU500/0187%%-1§% "Rhlze_hlgh.cod", and "Yeast _high.cod". other _
preferred vartahts *AFe fhose encodi ng conservative am no acid changes as
descri bed bel ow (e.g., I#heewe rcassse &harape bey desinalkpls ter PERB2¥Rt ural |y

occurri ngL@m mecheiasiadidl d8dhflidhing A6id aldraaads sobsisaniraally by
substitution willAd theienl SMHE0HBEl ARt RIS d Qoth! d tyPe, and/or
t hose desi gne 0 el ther generate .
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",



.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 CRPl1 or B7RP1l pol ypepti de can
be inserted into an appropriate expression or anplificatizgus ﬁﬁ%p? |ng
standard |igation techniques. The vector is typlcally 15 selec

functional in the particular host cell enployed (i.e., the vector is

conpati bl e wotgvsd2lie host cel |l machi nery such that anpli fPH’/ﬁ%ﬂ\&%Pf t he
gene and/or expression of the gene can occur). The gene, or fragnent
thereof encoding the CRP1 or B7RPI 20 pol ypeptide nmay be

anpl i fied/ expressed in prokaryotic, Yegst, I nsect (bacul ovirus systens)
and/ or eukaryotic host cells. Selection of the host cell will depend in

part on whet h, e B7RP1 tlde  fragment thereof is to be
gl ycosyl at ed %"“d‘/zg pﬁ%&sp‘hory a?gagg h o east&gTerFsect or manmal i an

host cells euR?%ﬁqgﬂﬁﬂaUﬁélaHE%naﬁﬂ KVOSQX§EE§bp§nCQ@%@Rﬂatumged in any of
t he host cel Iammd Iacaant:naﬁg@eecasem@eari@éd Measw de.HB) RipRFange and cloning

and expr essi qf Plel 038! hedosfliiig) 89" LAl BEUNEATESec Sl aeaEns oS,

referred to Iec rve Sequences € a pronoter
and ot her 5reg€'tﬁ:'a1 @rlyieepéﬂb%tiss sﬂRi:haéF:eﬁﬁd %%5#@5%?%}3( kah origin of

replication ehamyittution #ieSCIdiffepsat dntind Beilprae!@ipakeda conplete

t 35 I
i e sosscpe s R R AR, MO RE R P e, o £
PCTI US0010187 Welelgéwsﬂﬁyl%tm Ay | eiohorydabien siteddlyl i nker
regi on for inaerdiayg Beeigned eicc delieteecan cstinginbeglpodyyientiode to be

expr esseg_ bgl th @,%eag}tg%g ﬁi@ﬁm“cﬁf si€begpnt. Each of these elenents is

di scusse e _vector Contaln a."ta E sequence,
i.e., an ollgonucleotlﬁgen% 1HQPNPbc8Feﬁr%ﬁg Bergpf enco
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



3' end of a CRP1 or B7RP1 pol ypepti de codi ng sequence; the oligonucleotide

nol ecul e encodes polyH s (such as hexaH s), or other "tag" such as FLAG
HA (hemagl utinin 10 Influenza virus) or nyc for which commercially

avai l abl e anti bodies exist. This tag is typically fused Eﬂﬂéﬁ%%d%??%ﬁ?pt'de
upon expression of the ".pol ypeptide, and can serve as neans I nit

purification of a CRP1l or B?RPl-ponpeptlde fromthe 15 host cell. Afflnlty

purificati omoeaiszipe acconplished,’ for exanple, by col wgsdgaeRt ogr aphy

using anti bodies.. against the tag as an affinity.matrix. optionally, the
tag can subsequently be renmoved froma purified CRP1 or B7RP1 pol ypeptide
by various neans such as using 20 certgbn pepti dases. The human

i mmunogl obul in hinge and Fc region may be fused at either the N-termnus

Gt f CH%_ |l ed th t.
The. subsequeri- EETysoRo B Wt%y@ecﬁwﬁgﬁ d Tttt 2 " B orer n A

af finity col weeiomn Eprmimesytdman the n?%kﬁ%ﬁ1aF§dkﬁﬂﬁﬂ¢1F§ ER®ibit a | ong
phar macoki netpglypepl:idei £€ e expresasd, parrmi ai seldatstd et nagkedCc regi on have

been found to, x |té|[t Ba bo%%@lkfal gy 5| -4 %Od{]%é‘j gdf BehfwVi VO conpared

..to the unfused Counter par region allows for
. d|nerlzeulin1OﬁﬁkﬂﬂﬂllﬁmlF?@mﬂQQEQFlBHYOE°Qqﬁ§nnBI £ e NGBy be useful
for . the bioacijeitunoblsgomudiniorddeencldheled lankted sedqhense omy be

homol ogous (4. &g T @&ﬁa%vmcbwﬁ@ éi&ﬁid’ sdgbhgeost 35

cell), hetero ogous . e roma_speci es other than theﬁ€$5t cel | species

_or strain), hilieiqhigonucleqtiiagpdrEbie RRALARP BOF Vb d SBER 8800 01871 - 30

. conbi nati on oOhefdrrNi, ngrsetpnmmgﬁrswnmsa ALAGH Bhelharagivbinimynt hetic,

or it may pe iﬂﬁd@ &% %? (ﬁg mye’ BB m}elcgnﬁgkglgjﬁnkl ng sequences As
e flapnkin

such, the  source of | sequen ma e any .uni.cel | ul ar
prokar yot i c orvatiahlifofrELRP %Fﬁ g é%?a B‘va 211y
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




i nvertebrate organism or any plant, provided that the flanking sequence
I's functional in, and can be activated by, the host cell machinery. The
f1 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 fI béb3
-flanking sequences useful herein other than CRP1 or B7RB nuc aci d
fl anki ng sequence will have been ,previously identified by napplng and/or
by restrictiV¥a0¥&4oendonucl ease di gestion and can thus be #ﬁ@%ﬁ%ﬁg from
. the proper tissue source using the appropriate restricti®o Ukl eases.
In sone cases, the full nucleotide sequence of the flanking sequence may
be known. Here, the flanking sequence g%y be synthesized 20 using the .
nmet hods descri bed above for nucleic aci synthesis or cloning. Were al

or only a portd I s_known be obtalned
usi ng )IQCR gn Mlﬁatiﬁk?e&n%%mn %%%ﬁrgﬁ’/m\ﬂﬂ? §bFPa%‘T‘% 25

1N
ollgonucleotlggugﬁayo %g @th%ﬁ@%’ﬁﬁa@hﬁn@%tﬁwaaﬁRPihersane or
anot her speC|@§RPWheue1einaaﬂmﬂnklagkﬂmﬂuﬁmﬂencésnoQEKQQﬁBb ghe f ragment of

DNA cont ai ni ngoa Egaaglggaqgggg' £§¥1 ed fron1a er piece of
DNA t hat y conr 30 for QHS égﬁﬁhhﬁg @é lL@%%:another

gene or g@ne&*° 5¥3’f+‘6r? BEY E%‘E)rﬁﬂqaélﬁéﬂr b%nlf é@trrtr-‘-‘brabﬁ o®ndonucl ease

di gesti on usi Agventebratmrrseaiehul oy amelpaahed ﬁtﬁw&a thatSseat e the

proper DNA T 238RRing dldlincdl §8Studlhiddd 9851 &l dagaent may be i sol at ed
er

Che pi R s RELYREEL I e gt SO skeiang Yo oo 42‘228"“ nown Lo
PCT/ US00/ 01871 - 31 Slﬂ‘h%mlenbngm@cascnapfu.‘shrt lthe PUEPOEL- will be
readi |y appar et thﬂs%éﬁt:.@hdmaﬁrﬂe Sdﬁdamb.a B;b lor LBGepL] 9 n of
replication elgphnheiger s WRIGA' LY @ty Of TBpfcé‘&yy?t!CaSﬁEésss"’” veetors
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 acigd
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 purchased comercially, and aids in the anplification of the vector in a

host cell. Anplification of the vector to a certain copy nunber can, in

some cases, be inportant for optimal expression of the CRPl or B7RP1

polypeptide. if the vector of choice does not contain 10 qugékgkp2653

replication site, one may be chemcally synthesized base nown

sequence, and ligated into the vector. The transcription termnation

element is %%8 IIy | ocated 3' of the end of a CRP1 or B7TRP1 15

pol ypepti de &sequence and serves to term nate* transsfidbpen of a

. CRPI or B7RPl pol ypeptide. Usually, the transcription term nation el enent

in prokaryotic cells isa GCrich fragnent followed by a poly T

sequence. Wile the elenent is easily-ctoned froma 20 library or even

purchased comercially as part of a vector, it can also be readily

synt hesi zed usungabheuhudamhotonm@é@uﬂ;aglghﬁthﬁ%@gg wUEh ;s those

descri bed aboy e ngcodes a 25 protein
T T e A A S e

necessary- for the surV|¥9 % a selective
cul ture medi um Typi cal® QFéE’HFo‘hf mépa‘gmsﬂ@m@wel@r oteins that (a)

confer resistnteally mpahtobfcgr@{az@rbheé éﬁté”s%loﬁ Gectodpicillin,

tetracyclime, KRNRNE Kk St _ce h) conplenent
d pﬁfc hﬁeﬁ:@i ngw Iﬁﬁ if‘fjﬁ%‘ﬂ‘l‘mnut rients not

auxot rophi ¢ de encl es of,
available fro Tgl'r‘r‘:[')l VEESOERT. aFﬁ‘%ﬁF"e C@-tlnarﬁlér@leare t he

kanamyci n r esVechecqgeneertain com mruknber:\ ¢&5] 98eRe084Eas and t he

.tetracycline Shpsesdrid %Qeoﬁgﬂgal ?é,&g}\égg‘g q% V\gng?/ 462%4%?5@'3;'[52%81871

.+ 32 Therib gﬁ&ggjl ng ﬁ tmant o

sequence (J) aryRot Thethe 7 4iE § eﬁ*?:%’-‘{%@l@&ﬁyﬁ?*ésqonqaé-nusually

necessar yL4 or 2% rmikgia p@naeplmum @ntef oNmayTbe ehefibddllys
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.



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 garno
sequence is varied but is typically a polypurine (i.e., having a high A-G
content). Many Shine-Dal garno sequences have been 10 i dent Nbi&@flbere@oB of
whi ch can be readily synthesized using nethods set forth above and used in
aprokaryotic vector. In those cases where it is desirable for.a CRP1l or
B7RP1 pol ypeptide to be secreted fromthe host 15 cell, a signal sequence
may be usewotowssdiss ect export of the pol ypeptide.rom t hePREESNOQOETT A CrP1
~or B7RP1 transnenbrane domain is also inactivated by nmutation or deletion
to prevent attachnent to the host nenbrane. Typically, the signal sequence
is positiaoned in the 20 coding regi oh 3 -a CRPI or B7RP1 gene or cDNA, or
directly at the 5 end of a CRP. or B7RP1 gene Coding region. Many signal
sequences have been i d@at iibeghme widdany efenensm coOBrORYe CyAEEi onal in the
selected host cell b ed | nj L Appesh hod €HPKoark25 B7RP1 gene
or cDNA. ThebB¢ d%é’;n%%lgsﬁﬁgl s%%l?g%ce(ﬂfsﬁéﬁb ;

%- bc% ho Iggpus or het erol ogous
to a CRPl ors&fREiceeirarkagvobehlx, ‘é‘nd‘sﬁﬁﬁ en%or?ﬁf%gous or . het erol ogous to

a CRP1 or BZ?E&SPQE:’&’&QJI iigesigenm af oBNA. /Bh# ©16AGRFYIS the signal
sequence may be,c

.chem cal Ly _syat hesidgd gushbfer Hhdmst hedstiset forth above.
| n nost c%seg}’péﬁ?:f&ﬁg%%ﬁat Ee poll%lpggptigg Pir?@lﬁ% E?&é celde via the
resence of amodigga$e qegef Hihe|C &%t BIRPY h PG pL 2 ST ES am no
i | o8 j i a I

termnal - meyionLgesddomsee shihgpmpoamo SaIRty EAEEE! HHansor i pii on
f ! Bt i | dvibyg thenighedeice of 3
of a or , e or i Sei NErELasedviyg ighe8e@dce of one
Novenber 2003‘-5\@\’86?%@12]‘&@ ee) 300/%%871o - ‘%ﬁ 0Ls %‘% LabRONS. i N the
vector; this comteatd i clMamy FhinegBa g $ERFT o B/Rpl ﬁol%fpepti—de i s
producedipn Qeki¥Qblc &t ofic Wwhé £h ecgre die ep by RT ERe SHEE cell s.
. using methods set forth above and used in a prokaryotic
vector. ' .
Tn those cases where it is desirable for a
CRP1 or B7RFl polypeptide to be secreted from the ho-st
15 cell, a signal sequence may be used to direct gxport of
the polypeptide from the host cell. A CRPl or B'?RPl_
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 CRP1 or B7RP1l gene or CDNA, O
directly at the 5' end of a CRP1 or B7RPL gene coding
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 B7RPL 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. Addltionallf.y.
the signal sequence may be chemically synthesized using
30 methods set forth above. .
In most cases, secretion of the polypeptide
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



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) nmay be obtai ned §mnNeeRBetIE3
source.. The position of the intron with 10 respect to the 5 flanking
sequence and a CRPl-or B7RP1 gene is generall y I nportant, as the

i nt ron-nus ans' cribed' to be effective. such, Dﬁﬁﬁ P1 or
B7RP1 gene&Pﬁ@"eﬁrz%Jed into the expression vector |s a '{ng ecule, the

preferred position for the intronis 15 3' to the transcription start site,

and 5' to the polyA transcription terygnation sequence. Preferably t he

~intraon or introns will be |ocated on'o ‘side or the other (i.e., 5 or
3') of the cDNA such that it

Cﬁ I nt.errupt t@ sr odi ng sequence
Any intron 20 fRFR d-l‘P;F'r%ﬁrt% E‘né"""& Pﬁg S S BF arzot ic and. |
eukaryotic (ﬁhmtwrmrearal gBP} m@?rﬂmolmqptﬁéi%sédwtéﬂu dfice this

i nvention, lg]¥ %f‘& it @osk! céfléo@s'i‘ate‘clihﬁlyvmén&xaulienh@@ét aadilles) into which

it is insert I ncl yded her e| syn Optionally, 25
nore than onBheniRorPifaysee TRE "T’ﬁlat t%‘? %%?emoﬁgﬂgr nmore of the

el ement s set chpLtdr BURRle gane, n@sp@mééaywlpee%eﬁhe gAnehesedctSo® to be used,
they may be ingividuald geg%%neéq@mw bgahegraditentt BRerd@et or . Met hods
used for obtarning each of th a Kk e skilled

- artisan. Pr @P@F?eﬁh?/e’d}tt’frog f‘ﬁr ?)'1_' Ji:atetuf%iyt é@c&&lﬂn\? w?%# 2?{5 hose whi ch
‘are conpati bpenwi t&is frac mesitarPNASkedihe &ﬁ@rﬁﬁhﬁﬂaln}aé(nbﬁog}f’ TES. Such

T yectors incl ydgy éﬁ%éﬁefﬂéo%rcECTUTherﬁaﬁltlaﬁdoﬁaﬂNAantraﬁ wiwivi t r ogen
?ONOWBZSX}‘ Sﬁ/ga%ggdv{f’? end B, GBI ’%8%%3%“8%0 %8‘240 B TS P
PGEX (Phar magieasBi st aeterailyc AMRAESAONI )28 SREFPIRECR fEF5nPECh, Palo Al to,
CA), pETL (BlyaBaekined 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,
75 more 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 ;he
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 pcDNA3.1l
35 (invitrogen Company, San Diego, CA), pBSII (Stratagene
Company, La Jolla, CA), pET1Sb (Novagen, Madison, WI}),




R itk W

Invit.rogen), and pFastBacDual (G bco/BRL, Gand island, NY). 5 After the
vect or has been constructed and a nucleic acid nolecule encoding a ful

|l ength or truncated CRP1 or B7RP1l pol ypepti de has been inserted into the
proper ‘site of the vector, the conpleted vector may be i83ghkE@feal JHB a
suitabl 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 (SUCh&E%m%nd yeast cell, an insect cell, or a vertebrate cell). The
host cell, when @ultured under appropriate conditions, 1BCFLSPQIAL hesize a
CRP1 or B7RP1l pol ypeptide which can subsequently be collected fromthe

. culture. nmedium (if the host cell-secretes it into the medium or directly
fromthe host cell producing it (if it 3% “not secreted). After collection,

a CRP1 or B7RP1 20 pol ypeptide can be,gurified usi ng nethogs such as
nol ecul ar si e?@l"cﬁﬁg‘ﬁﬁf‘%ﬁ?‘%p?ﬁﬁt%i Rt352 3o ntlf bgrREHY,N4nd the i ke.
Sel ection of {dimramehopPebd cAliest Cael | pETL (BIREBaolIB7RP1 pol ypeptide

production wijl.dspaad,on f\aasrt'ha Hub ACL@0 /BHED @Sarf¥f i 8Ha,
expression-lé@%lé;.%%gﬂyp%%%ﬁ)e nngi??catfonsogﬁat are reqﬁ?red for
activity, sud®as glycosylation or phosphorylation, or ease of folding
into a bi @ ogically achfver ntieamdctor Bas tisdsne coaktsucredtend Bi nes may be

mammal i an 30 | s, : ' r CHO), hunan
dﬁ%;%ﬂ&&@g%é%@l@%chaﬂﬁé% Y] YRl ok GO

enbryoni ¢ Ki Z?BT cehls oy BLF C ..__Ih aelection of
sui tabl e mamMEFEERERISCREL| p5 BIRFL RRIKBERCIIR Faﬁg??wﬁﬂﬁﬁﬁiﬁ, culture,
anpl i fi cati onints ctee progeznsi pr edutheprechat i dheandmpletidd cation are 35
known in the @gieo RGN pelihabledameB! hasuDaltiel hBES ceBl &dirhe nonkey
. C0s-1 and COs-7/ %g%! i,nes nd th CV—%.; Novenber, 2003 WO 00(46240
pCTI Uso Lo 7amel i catdpn. ipdior mvREPCAIR MpIeEAr i8fial | an host col | s
‘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



include primate cell lines and rodent cell lines, including transformed
cell Iines. Normal diploid cells, cell strains derived fromin vitro
culture of 5 primary tissue, as well as primary explants, are al so
suitable. Candidate cells may be genotypically deficientsinwifBersRIogCti on
gene, or may contain a domnantly acting selection gene. other suitable
manmal i an cell lines include but are not limted to, .10 nouse -
neur obl asto el ls, HeLa, nouse L-929 cells,. 3T3 lines derived from

Swi ss, Bal b?%oor"I H mice, BHK or HaK hamster cell |inesPCT&SIFIEH y usef ul

as host cells are bacterial cells. For exanple, the various strains of E.
coli 15 (e.g., HB101, DH5a, DH10, and MC1061) are well-known as host cells
in the field of-biotechnol ogy. Variou$§ 38tfains of B. subtilis, Fseudononas
spp., other Bacillus spp., Streptonyces spp.,_ and' the |like may also be
enpl oyed in t s IndiRBd. BNFtheRy eserRiay SMpakian KosEsCRhbin to t hose
skilled in theimriuder prahsto: adill abhes amdastieneldesdIif dinegxpressi on of the
pol ypepti des aof :RLe ' NLLPN.1 Addi 1@ : desired, insect
cell 25 syst e%ﬁné&&?ﬁ@é E‘t’eﬁﬁfzée"ﬁl\élﬁna%ﬁg lrrle%%%’(idsﬁgﬁét e’dly?gggnt i nventi on.
Such systens &% 1desErilbedtiainsedaRbyed ifFomkita: K1k gultygegih g17 (1993)),
Luckl ow ( C8r r .pfQuiary Bisteehrmd well: &6pr5tarylead)drnsd akac&lsw et al . (J.

Viral., 1:4566; 199 : P 4 T HaS 86k les13e SfF-9 and Hi s
- (I'nvitrogen, %éiﬁ%%&%d %‘A dlé%l‘%ﬁa%%%gé rrrgf% Ig%" Egroﬁ%la@sf 5gct ion' of an

expressi on vedHEGenG tRetle SE LS TN PTIESY PR RdRoftpl i shed usi ng
such net hods adonciaagitdm ebting dele8biah eggmeopoPbénguifiablei nj ecti on,

“Tipofection o3 JNouETDer: RR03INO.H0/ A2 40 PRI USAALRESTS, - 36

_ DEAE- dext "3 ”:Eé&‘s%d heﬂggb aé@o?n% iﬁ.lhegéffs ,WéelL.al, "mE&d 1-929 cells,.

373 lines derived from Swiss, Balb-c or NIH mice, BHK
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 spp., 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
expressién 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



be a function of the type of host cell to be used. These nethods and ot her

suitable nmethods are well known to thé skilled artisan, and are set forth,
for exanple, 5 in Sanbrook et al., supra. The host cells transfornmed or
transfected wth an expression vector may be cul tured ushigeshanstyd
media well known to the skilled artisan. The nedia wl| usuaFI y contain
all nutrients necessary for 10 the growth and survival of the cells.
Suitabl e netHCPV4624¢ culturing E. coil cells are, for exawpresooows?sia Broth
(LB) and/or Terrific Broth (TB). Suitable nedia for culturing eukaryotic
cells are RPM 1640, MEM DMVEM all of which may be supplenented with
serum 15 and/or growth factors as requi3&d by the particular. cell line
being cultured. A suitable nediumfor insect cultures is Gace's nedium
suppl ement ed DEAR-depeasinohmatiod] aatal heohed hyelieekgaah£ll andpaerf etal cal f

serum as necegsal Vs f:.-E).‘pr‘Ea{:ﬂé/ mgthg%‘f’téeclloﬁo%g% ?rrpound useful .

for sel ectlve r owt’ he trans ed as a

suppl ement t oTERRE ﬁ%e(ﬁhé’ STﬁEdc%?ﬁﬁﬁuﬁHlFéb%% ‘%F!s'-'é’d’dﬁn pre (eldi kngwad by t he
sel ectabl e naokehe aedleiletl present, andt hee pdets Bodth t fomhixahptBe 25 hO_St

cell was tg an%ogmodfﬂeteégnpl (fwere the sel ectabl e marker el enent’
a

kananycin resi stance dded to the culture nmediumw || be
kananycin. The anount &€ EFQ?’E ‘Eﬁ11|§7l§Fim§5‘P‘§}?f@pt°ird§rﬁ‘%%RR?@tﬂl in the host
cell can be ewatharedxpriesgioBOvettmrdany betduddnrkdowsing the art. Such

met hods . i ncl E@&d&’?&d hiudlial h811 6!&1&91 t#éﬁ@rékﬁ'l%h 2Pl ysl S The
SDS-ponacryIa I, el ectrophoresi s, non-denaturin
el ect r ophor es’i“?: F‘%élsé’ﬁgﬁil O?Pnt""ilﬁ'rrﬁﬁgp?‘é’a'lﬁntt&t pg&esga{m &Practivity
assays suth ash®NovgH binddenygvijsll olfi fheassbls. 3Sulbakbdberedi@d3 WO
00/ 46240 PCTI 5P Einy 27 cbii &2RBlags, BFEPLARbYRERMa has been
Broth (LB) and/or Terrific Broth (TB). Suitable media
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.



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

may be found in the cell culture nmedium Polypeptides prepared in this way
will 5 typically not possess an anmino termnal nethionine, as it-is
removed during secretion fromthe cell. If, however, a CRRvembE/RIGE

pol ypeptide is not secreted fromthe host cells, it will be present in the
cytopl asm and/ or the nucleus (for eukaryotic host 10 cells) or in the
cytosol (fo egative bacteria host cells) and nay have an am no
terninal-ne?ﬁﬁ%ﬁ?hg. Purification of a CRP1 or B7RP1 poPGHERRME! from
-solution can be acconplished using a variety of techniques. If the

pol ypepti de has been .synthesi zed' ‘15 such that it contains a tag such as
Hexahi sti di ne (CRP1 or B7RP1/hexaHis)-o#7 other snmall peptide such as FLAG
(East man Kodak Co., New Haven, CT) or nyc (lnvitrogen, Carlsbad, CA) at
either its carboxyl or HnPn8RPEred RIRPL pelyrgptidechas dtden be purified in a

one-step procassifeyed 4> passetpetidtt firaggCHe podspepligde dHy ough an affinity
col um where ' ' i [ ni.ty r. the tag or for the
_pol ypepti de d&?i%%ﬂfg%g%&%ép%ﬁeogqa%ngp g%ﬁd;&%yté%e%?]fll cal l‘é recogni zi ng
a CRP1 or B7SRPYUER IRASENM: deFol AP tELRFpPESPFHA ARSEREF T@YowhdEs 25 with
great affi%itygyvabdakpecioti pobyes® a1l elttho tétitinaanmeehidmiide; a9l um of -
ni ckel (such . | n s Ol C u n us for purification
of CRP1 or B%EP%%E%%%%%%? & éeéféﬁgﬁ§§gﬁgle,_ Jg%bg f%t al’’, eds., Current
Protocol s i n RBVE&Fart BRELoGY, BEeh Pohveerhide fsgnoyofpraftedy & Sons, New
York (1993)) . £Yémrche HoRR1 cell1 8/ R widllypepbrakentsinrepared w thout a tag

: attached,. andc)Qog{Hd P98 ratRe éﬁgﬁéﬂ%bkgor(%4¥%539€%#t S procedures for

purificat n cin pbe used. . Such _rocegures | ncl ude, 35 Iinitatipn,
i on exchdh@e ERF biht PyrZpiPe Fob AFOTSPEYR negabi¥e RRSkRRLe HPLC, native
gel el ectrophbeesi ceBlNowadbaay 2008: WD eRLA6 2UmRGAL UBOEHBAHERE .- 38
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



in conbination with gel elution, and preparative -isoelectric focusing

("lIsoprinme" machi ne/techni que, Hoefer Scientific). In sonme cases, two or

nore of these techniques nmay be conbined to achieve increased 5 purity.

If it is anticipated that a CRP1 or B7RP1 pol ypeptide wi §inchembestta

primarily intracellularly, the intracellular. material (including

I ncl usi on lwoloees240r gram negati ve bacteria) can be extgﬁﬁhggwm fromthe
ed ar

host cell using any standard technique known to the ski I san. For

exanple, the host cells can be lysed to release the contents of the
peripl asm cytopl asm by French press, h geni zation, and/or sonication

. followed by centrifugation. 15 If a or B7RP1l pol ypepti de has forned
i ncl usi on bodi LR . GV I he, . usi ' an often bind to
gyr?sco&r&lhgelg%lvga@lage%e E1L0A LA priAdlLRT LS

“the inner and/or _outer 1 ranes and T . be found primarily
in the pell etiSRAIGEEALC aF PEHS I0GN K[ EF eRfEtTOn MaFhine ApchBimEe. nat eri al can
then be treatisbfar shientifings n Pohd cHsa6l M oPo ongere s68Ch as a ,
detergent, g | | di ri j u Ul rivatives in
t he pr esenceﬁg% ?%58%?%%%5% tggugﬁ%gﬁs/e%;i’ttohlé%?‘g tiocg‘g?sgﬁkal i ne pH or
tris 25 car bdWetHyl phosphine at acid pH to release, break apart, and
solubilize the inclusi nf bodiseantThipapsd Whapt adERPIN drt B7TROW sol ubl e form

can then be 2 Sy t 1§/ ' Legipitation or the
can then be n3pcpedausyio 98] LA SOAANTY SnutRINCRGLESD

i solation ‘bém§EESﬁﬁﬁgE%gHE§§%géfs?Hﬁggéag%ef7 152%£Kpggt|?ﬁbse set
forth bel ow dmfliies Korsgoam-etegativeMbadteriEnz canxbe Gictd@sted990)). I n sone
CSEte i e byt Rty godeaiabangal v 0oL 1o 2 1B
to its terti gﬂp"ﬁ ﬁﬁ’c%g?e&%‘ﬁ&%ﬁﬁﬁs%t)g R 65700 tﬁ@?ll"@§golr[)ol)é$1p
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 pelliet 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. 1If it is desired
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



.- 39 and generating disulfide |linkages can be used to restore biological
activity. Such methods 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. |nsmRsbmgasasd he
refol di ng/ oxi dation solution will also contain a reducing agent or the
reduci ng agent and the . corresponding oxidized formin a specific ratio to
10 generate ﬁ*o%f&zha?m ar redox potential allowing for disulfide shuffling
to.occur in the fofhation of the protein's cysteine bridgetdywosshe of the
commonly used redox couples include cysteine/cystam ne, glutathione (GSH)
/dithiobis GSH, cupric chloride, 15 ditha.othreitol (DTT)/dithiane DIT, 2-
mer capt oet hanol (bME) / dithio-b(ME). In mad% -instances a cosolvent is _
necessary to increase the efficiency of the refolding and the nore conmon
reagents used PBE FRRRCPinsosdsihEidrid igkpsesotan 28 pekgetdyl ene gl ycol of
various nol ecurastoe: ghiclogiaad aceivitie. SREY RstRERPineokypepti des,

fragnents, an | |V e al so. be nprepared by chemca
synt hesi s net hgggE?gﬁ%@Ig?esgﬁﬁ'ggg%ﬁged %ﬁé@ﬁ??h‘% é‘i}ﬁ?‘h@si S) using _
t echni ques knofRIPMhiemdaiing uek wsualdysebove T @nchibytherrifield et al .,
(J. Am Chgm pBesencé$WbP2 A Part263)dr ddodehteacBdn & an(Proc Nati Acad.

Shineers, s PECotR ongbitond! S poBOelRiy St 0 nce PepLLoe,
may be synt hesFZeolag BridptdRBuFotinm: Midhi kS romitaiantno term nus.
~-Chemi cal ly synefiesize dhdedRR] oar tBE RRAydhypapehedemdehkr agnents nmay be
+ oxidized US| NgcBBEOOMMAHy RLhE-LA (4155908 LELErANCEs LQ {orm disul fide
bri dges. OFL GLaBHEd o RAMRERILICS. LN LORUNENTS are cXbegled to have VIO
00/ 46240 4 potential allowing for
_ disulfide shuffling to occur in the formation of the
protein’s c?steine 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 PCC/ US00101871 bi ol ogical activity conparable to CRP1 or
B7RP1 pol ypepti des produced reconbinantly or purified from natural
sources, and thus may be used interchangeably with reconbi nant or natural
CRP1 or '5 . B7RP1 polypeptide. Polypentides The term CERRbvembE/#I0E

polypept i davo éeefees t 0 a pol ypepti de having the am no acﬁ%@i& ,_Ece of 10
Figure 1A (SEQ ID NGO 2), Figure 2A (SEQ ID NG 7) or Figur ?‘g QID

* NO 12), or FIGURE 12A (SEQID NO 17). OR FIGURE. 13A (SEQ ID NO 22) and
all related pol ypepti des descri bed herei.n. Rel ated pol ypeptides incl udes
allelic variants, splice variants, fr'aér?eﬁts, derivatives, subStitution,

deletion, and.insertion 15 variants, fusiaon polypeptides, and orthol ogs.
Such. relat g’&°§89’§/5§€t?‘8‘é’s”’ﬁ’ﬁ’y°8§‘pﬁﬁ?@r% oE?Bﬁp‘ﬂp(%@,Hi . e., polypeptide
| acki ng a si gedyppppifde. prodiRRE vecBWiantlyl ypamiriddedafrom may not have
am no term nyaciRbhi 88hREes JRRNELAY K& e waBgNer in which they are 20
prepared. Th erm" CRP r B7RP1l pol ypeptide fra nt" .refers to a

pepti de or p(éF{FﬁE%}‘PB%e?J’P@f ‘T%stﬁlpé'ggo g‘?'ﬁ?“tt 3 f‘ﬁ\:‘?rn%er?&lpﬂ' 8fi no acid
sequence &f . B7BRRIpobyP&TRRIe. pol ypeptide as set forth in Figure 1A (SEQ ID
NO 2).. Figure 2A(SEQID NG 7) or Figure 3A (SEQ ID NO 12),, Pr FlI GURE

12A (-SECS IE NO; 1%; OR FI GURE 13A (SEQ D NO 22). Such afragment may -
"result from t the amno. termnus, truncation at the carboxy

terminus, and/or a deTheitarn it REAI or BTRRL polypepkidsd sefasace. Such
CRP1 or B7RPk@l ypepbbgerad NRE/IRG! shabymiity RceAaEguatibaMoieh or without an

ol 38&??&25%%“%% i *EO? ‘ﬁﬁgcﬁ @ﬁg%ﬁm?;f’f- S 40t her
splice varidd€® gr{ e ‘Fﬁg %ﬁf&cﬁg N@?;ﬂ?f@’ g@%l 28 in vivo
prot ease act (SEGD NODe2Dr aedl alREhtstb polypéptided pol ypeptide fragments include
sol ubl e for neaédcriBddl hetreBrd RPIRatidd batipepiidest inodbdés ansmenbr ane
- allelic variantis, 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



3 November 2003 WD 00146240 PCT/.US00/ 01871 - 41 donmin and conprise part
or all of the extracellular domain of either CRP1 or B7RP1l. The.term "CRP1
or B7RP1 pol ypeptide variants" refers. to CRP1 or B7RP1 pol ypepti des whose
am no acid 5 sequences contain one or nore am no acid segugNeSber 2003
substitutiops, deletions, and/or additions as conpared to the CRP1 or
B7RP1 pol yp &‘Wﬂ@éo ami no acid sequences- set forth in Fi RETASINNNIEBEQ 1D

NO: 2), Figure 2A (SEQID NGO 7) or Figure 3A (SEQ ID NO:12), or Fissure 12A
($EQ 1D NO 171 or Fiaure 13A (SEQ ID NO 22). Such CRP1 or B7RP1 10

pol ypeptides variants can be prepared-f4bmthe corresponding CRP1 and
B7RP1 pol ypeptides nucl'eic acid nolecule variants, which have a DNA
Sequence t hatdondni esdaconpdisglparftr om ehe dNAlscguenaeslfulraxCRP1 or B7RP1

pol ypepti des. ko A5 4584 hggem{bl tcﬂeBygbg_n CRP1 or B7RP11" polypeptide
derivatives" refers to (ﬁ‘éP i des, variants, or fragrrents
(o

po pt i
thereof, that have bed ﬁ%ﬁ‘f‘caﬁﬁpﬁ 5d Plﬁﬁgﬁ POJYDEBELER YRR AR additi on
of "one or norsefiextsertes CRPL or pBTRRE polyiept hiex whos20afiihe raadd

car bohydr af ess ey coheaRhatss o@i‘rﬁ%oémi *h%f asgegmuglgégcul e%RP‘fhg; e the

nmol ecul e or cul e are tural atta

B7RP1 pol ypeEﬁH]? %@anaﬁiﬁgﬁ?‘iﬁ't ﬁ‘t?é /PR R '°&€I afi oM J:‘?"':’one or nore
chem cal groups tis l!DFa’lil.I praBVREhaublypephédes @HRO aciB7RRjuauiemepti de. As
used herein, ddye é&ft"ﬂs inbb'@lg-&ﬂé cal | jsmg ant vy 82 CRBY guire BIRPlamlntpept i des”,

""b'O'Og'Ca"BNog);{g{P r@%%(e ?ﬁ?ﬂ@%ﬁ’ﬁamé (SEGIBNGE"17), * bi ol ogi cal |y

active CRP1 variants and "biologically active

CRP1 or B7RPPr me@ar vaa?-l \Rush GRPEpr BERERP). or B7RPI
pol ypept Aes pedwipeptitiebeustiones afnt be prepardd €romctheact eristic of CRP1-

or B7RPL. " Onecigldspohdihg cRPDUMRD s9kpB755 iy dhtTaRE: ndBPLeTad i Vi ty Is
the molecule variants, which have a DNA sequence that

varies accordingly from the DNA sequences for CRPL or

B7RFP1 polypeptides, : |
15 As used herein, the term "CRPL or B7RPY

polypeptide derivatives" refers to CRP1 or B7RP1 )

- polypeptides, variants, or fragments thereof, that have ..
been chemically modified, as for -example, by addition
of one or more water soluble polymers, N-linked or

20 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
polypeptides. Derivatives further includes deletion of
one or more chemical groups naturally attached to the-

25 CRP1l or B7RP1l 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

30 wvariants*, 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

35 ability of CRP1 or B7RPl to stimulate T-cell

" proliferation and/or activation.




35 ability of CRk or B7TRP7. to stinulate T-cell proliferation and/or
activation. 3 Novenber 2003 WO 00/46240 PCT/US00/ 01871 42 The term
"ortholog" refers to a pol ypeptide that corresponds to a pol ypeptide
identified froma species. For exanple, nouse and human BRRYdmber 2003

pol ypepti des are considered orthologs. 5 The term "mature am no acid
sequence” rwbeuge24ot 0 a pol ypeptide | acking a | eader sequ Soobfa® term

"I sol ated pol ypeptide" refers to a polypeptide that is free fromat | east
one contaninating polypeptide that is-found in its natural 10 environnent,
and preferably substant | ally free framygny other contam nating nammalian

pol ypeptides. The term"i dent ity, as known inthe art., is a relationship
bet ween the sequences V-0 | I r two or nore
pol ypeptides, as 15 de erm ned 8%§10$qu%e?ﬁ2€%da %lgé%gfngt he art,

y “conpari.n
"identity" aI@@%&ﬁEeﬁﬂ%ﬂ%éoeé Bel %ﬁ’g@eldﬁﬁ’aﬁ%éﬁmb@t ween
pol ypepti de aipauielsei cFamd-camplleecmbessemﬂaMman BIRRIhe case nay be, as

det erm ned ) Itﬁclfel#t&%P%E Qﬂ%%@ﬁﬁ&ﬁé@%rﬁfol'faﬁﬁl eotide or amno 20 acid

sequences. neasures t i denti cal matches between
two or noPe sequences TREhEYED %F%W@%ﬁﬂ@s%%@%%ai‘?ﬁ@ﬁ?ar conput er
progranms (i.eq & godegpebhidé )lackiagt arbeddermiseanenyed. refers to a rel ated

25 concept, but in conkas wjisl Eé& 1 286 erDfersSichi barity
I ncl udes both identi c;aIIPflél ée%{lgs 1§n gongpeor \}%;%e subst |etrut i on mat ches.

Si nce conser\F%ﬂ]rwptégﬁsﬂl?ﬁﬁ%r%e&p FoR 3 bePBf des and not nucl eic
aci d nol ecul esgontsintnbaihgypalyperdddesthat hispdoppdpin ditBMatugadnee

conpari soRs. éﬁvff/t\ﬂnrgﬁ\:ypé‘m?&'ﬂ%ﬁ%ﬁﬂ@fcé’&sﬂ&\t&aliwffé@fﬂoﬁb ak/ 20
i dentical am n aci d l}% rerra hder are all _non-conservative

substi t uti onstR4feFO nFﬁ‘E""B%'F f‘?’?f’ PEAPFArity woul d both be 50%

The term “identity,” as known in the art, is

a relationship between the sequences of two or more
nucleic acid molecﬁles 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




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 MsS00l1 01871 - 43 simlarity would
be 75% (15/20). Therefore, in cases where there are consgmnRbinbEr 2003
substitutions, the degree of simlarity between two pol ypepti de sequences

will be higher than the percent identity between those two 5 sequences.
"Conser vat i Y80%4240no acid substitutions are described hecrustdasiiow in
reference to Table |I. Based on Table I, conservative amno acid

substitutions are alternate am no acids selected fromthe sanme grouping,
e.g., basic, acidic, uncharged pol ar - &hd-non-polar. 10 For exanpl e,
conservative am no acid substitutions for arginine would be |ysine and
histidine. |dentlayiandvceaild bar 78y (30 20¢.r epditeforeql tul @éd=ed by known
met hods, i ”Clw?-\@kggtlt?éﬁe ke lckﬂbe%tlt‘fe Eo(ﬂfBééhQ&iCstbe%é’%%Ut ati onal

Mbl ecul ar Bi o Uni versi t ess New Yor k,.
1988;. Bi ocoﬁﬁug%{% %‘f‘afr P&ttwééna%" ElYREPE Brof etgRenc ‘t”nl Bew ,
Academ c Pre$dghblewehan ibhel p@3renCoirpmtétyAhatwssrs thbs8etwence Dat a Part

iQQ?i fS]eiqgence Anméé]d Qdd}fs'egvggﬁl'gér"’ gﬁ%ﬁg,a von ﬁeﬁféoﬁ@%&gcigg%eg,
Press, 1987; d&ﬁﬁr%é% NE?&E?&%"% r‘?‘é'figgﬁir??)swe ; a?ﬁﬁ%vereux J.,.

eds., M SteokTehl®rkssionsenvidike god; agnd ﬂabaﬂ:lt@ttlbng awel Lipman, D.,
SIAM J. Appl Iaq@ewaa‘ae axéiﬂe%%lﬁé%&)ect%'?a E&sﬁetm@%aﬁet B@éﬁpixsg det erm ne

..ldentity and/or mlarlt e de %1 |ve t‘i]%olnar mat ch bet ween
., the sequencese fgeSt Rt Cr oW® ﬁenﬂ m larity are

codi fi ed1Pn FpgrbExamglewanqr@@r@agemLﬁnempa@gdaﬁtsbsm{t@rtépnédf% conput er
program nmet he@gihondehSila N 19enhé tand@mdststhéarity between two sequences

include, but are not }imted LRs LI 132%0" 0h A0 RAGKAGE [ ncluding GAP

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



(Devereux, J., et al., Nucleic Acids Research j.2(1):387 (1984); Genetics
Computer Group, University of 35 Wsconsin, thlson 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 Nyve8ba M0
publicly available from the National Center for Biotechnology Information
(NCBI) and other sources (BLAST Manual, Altschul, S., et al. NCB NLM N H
Bet hesda, MPO208&49 Al tschul, S., et 5 al., J. Mt. Biol pcgaidioiiisn 410
(1990). The well known Smth Waterman al gorithm may al so be used to
determne identity. By way of exanple, using the conputer algorithm GAP
_ (Cenetics Conmputer Goup, University ofsg4lQ Wsconsin, Mdison, W),

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

det ermi ned ar 99%6)' gnegdef QﬂA@PtX rﬂ% mcm wflcwea&a 1%%6%&@ am no
acids (the "natche (2? g t he _algorith A gap opening
penal ty (whi cH§ @Ia&p@e&a"ggﬁt% > Big ?FéA/ ad %Y%‘HT?Q . the "average

di agonal ".i s (MNCGBI)awedagEhef sduxqﬂsagﬁhaSToMandaé,cah;saﬁuianSnatrix bei ng
used; the "diggonal N@mﬂwm%@cwsaaunmrzomSI anedeh each merfect amino
acid match by the _partic conp S n p ext ensi on 20
_penalty (vghl i "Irsd%ll y i‘/" Ozl-ﬁégb ﬁgonw%gem 'ﬁg 'ﬁ%ﬁalw as well as
a conpari son Srettl Waherhansalptitlsomey S8LOSUNM 6Bedr bo udstermingonj uncti on
with the al goidddyg, A standard corrparlson matri x (see Dayhoff et al., in:.

Atlas of Protein Seque ce and truc v u 3 (1978) for the
PAMR50 conpari son matr% fsl%?ﬁ“ﬁ’g’ fr g?mgdothe ISF’“@“Q%a Acad. Sci USA,

$1: 10915- 1091@ﬂqq§x;;mlﬁap ﬂﬁenQQXQEJQOQEuééﬁIQWQQ§3nUnhﬁ?¥$§GY|Q§ al so used by'
- the al gorig hngyi ébnsin, PHalieséed war,arRoepsliweptidepEpt i vitictegnence

comar i son i nclude 11 fOlLOW 8. Ah00L! Lh Nerel §TRRa Ak Winsch, J. Kol

Biol. 4.:443-P
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 wol. 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.

30 . Preferred parameters for polypeptide sequence
comparison include the following:

Algorithm: Needleman and Wunsch, J. Mol. Biol. 48:443-
453 (1970)



453 (1970) 3 Novenber 2003 WD 00/ 46240 PCT/ USOQ 01871 45 Conpari son
matri x: BLOSUM 62 from Heni koff and Heni koff, Proc. Natl. 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 npRERBBIRIR The
af orenenti oned paraneters are the default paraneters for pol ypeptide
conparisons (along 10 wth, no penalty for end gaps) using the GAP

al gorithm RrafoREdsgd paraneters for nucleic acid nDleCUkEnﬁ%ﬁ@EﬁPe
conparison include the follow ng: 15 Al gorithm Needl enan an nsch, J

Nbl Bial. A a.4413- 4.53 (1970) Cbnparison matri x: matches = +10, m smatch
0 Gap Penalty: 50, Gap Length Penalt 3 20 25 The GAP programis. al so
useful with the above paraneters. The aforenentloned paranmeters are the

defaul t -parangters for nuclelc %gég s. Qther exenplary

al gorithns, Jape8FafPRg™ Wektl ¢ i °5'nls{e%l oagetjngf1 i es, conparison
matri ces, trwﬁﬁnkﬂQﬁ§roPrg¢rnNaﬁilt@ca cscﬂnaWSBe&&SkQﬁ1§y109h%se of skill in

the art, includgyg those set forth in 30 the Program Manual, W sconsin-

Package, Versi onﬁg gept er 1997. The particul ar choices to be nade
wi |l depend o §m§& I'fiC conparison to be nade, such as DNA to DNA,
protein t& préawilengshoPeraltyy DHA; and additional |y, whether the

conpari son i SribeismAd pai sEmidmrdftysequences (in which case GAP or BestFit
are generally preferreg)s o -bEINEEN, ANE SBRHENGR R Meanove

parameters. 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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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
acid substitutions, deletions, and/or additions as conpar gdydemdaMbdgs t ype
CRP1 or B7RP1 pol ypeptide. In preferred enbodi ment, pol ypeptides wll have
about 75% 80% 85% 90% or 95% identity to CRP1 or B7RP1 pol ypepti des.

Usual Iy, thQogpksie tutions of the native 10 residue mnll %f R al ani ne,
bt

or a conservative amno acid so as to have little or t he
-overall net charge, polarity, or hydrophobicity of the pol ypepti de.
Conservative substitutions are set forég in Table |I below 15 Table I
Conservative Am no Acid Substitutions sTc arginine |lysine histidine

Aci di c: glutzh1c ag aspartic acid g d Pol ar | ut am ne
asparagi ne s&fffie ’fqﬁaeﬁ‘?m%ese@ﬁrb%el lRlo'l”‘i é’tasepﬁéﬁﬁa?’éni ne
trypt ophan &ypdEehnare gnefiemeedhnl ani ne valine 3 Novenber 2003 WO 00/ 46240

Polypeptides that are at least about 70
percent identical will typically have one or more amino
5 acid substitutions, deletions, and/or additions as

compared to a wild type CRP1l or B7RP1l polypeptide. 1In
preferred embodiment, polypeptides will have about 75%,
80%, 85%, 90% or 95% identity to CRP1 or B7RPL
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



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 :
conposi tions in which CRP1 or B7RP1 pol ypeptides are |inkgghvb@bar £y mer
are included wthin the scope of the present invention. The pol yner
selected is typically water soluble so that the protein to which .10 it is
attached does dd@épreci pitate in an aqueous environnment, such as a
physi ol ogi cal environment. The polymer selected is usuaPFYUMB@IST ed to
have a single reactive group, such as an active ester for acylation or an
al dehyde for al kylation, so that the 15 _degree of polynerization may be
controlled as provided for in the pféégnf nmet hods. The polynmer nay be of
any nol ecul ar wei ght, and rmay be branched _ .or unbranched. Included wthin
the scope of the invention is a n1xthQFQ%?nﬁolyners. Preferably, for 20

t herapeutic use of the end-product prepeatdtioatnet he polynmer will be
pharmaceutically acceptable. The water fgﬂdqg%e pol ymer or m xture thereof
may be selected fromthe group consistin of , for exanple, polyethylene
glycol (PEG, 25 nnnonethoxy-polyethyléﬁgﬂ§W§&B?, dextran, cellulose, or
ot her carbohydrate based pol yners, . pol yigd¥euichgé pyrrol i done) pol yet hyl ene
gl ycol, propylene glycol . honmopol yners, a pol ypropgyl ene oxi de/ et hyl ene

oxi de co-pol yner, pol yoxyethyl ated polyols (e.g., 30 glycerol) and

pol yvi nyl al cohol. 3 Novenber 2003 WD 00/ 46240 PCT/US00/ 01871 -- 48

- _ CRP1 or B7RPl polypeptide derivatives are

provided by the invention. In one embodiment,

5 .chemically modified CRP1 or B7RP1 polypeptide
compositions in which CRP1 or B7RP1 polypeptides are
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.



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 i s pol yet hyl ene gl ycol propional dehyde, which i3 NRbebes2@Y €, Or
mono Cl -C10 al koxy or aryloxy derivatives thereof (see U S. Patent - No.
5,252, 714). Pegylation of CRP1 or B7RP1 pol ypeptides nay 10 be carried out

by any of t#® ¢ps@y ati on reactions known in the art, ?ﬁ@g‘{ﬂ se,; for
exanple in the-following references: Focus on Growt h Fag 1

(1992); EP 0 154 316; and EP O 401 384. Preferably, the pegylatlon S
carried out via an acylation reaction gg 15 an alkylation reaction with a
reactive pol yethylene' glycol nolecul €%(or an. analogous'reactive

wat er - sol ubl e polyner a% described bel ow., A gartlcu

wat er - sol ubl e pol ymer* ¢ %rtht‘?sé‘cﬁ Fet 9 T$A55108 hytrréenémgw bts
abbrevi at ed PEGecheduskenlvebeive, apoinaid yieansiye yastier gsonpant to enconpass

any of the fqi¥s reiubEd fatkﬁa\a_eonbe@ﬁé m%&@rgﬁrdéa%héa ot her proteins,
such as nDnOS&&P# Q% % alkoﬁ§ or _ar Vxy % hﬁgt Iene glycol. In general,
cheni cal deri AR éezﬁei“e % RGet¥dRr928RP suPt abl e condi ti ons
used to réacmr@febrgﬁommﬂw addenyds Uiss pedvethvieneawlycrilvat ed pol yner
nol ecul e.  Melgieps ohQLdSHRRAS Whﬁlcﬁeﬂé”w’r&ﬁi- GBBElendor %EiBlcmod:y@ept ides will

generally co se the_st ep e wth
polyethylenergaéf)ggof’r :§%%h%§§lé % ﬁ&g gg?ef % tgﬁhe% gsnﬁerlvatlve of
PEG under cd&iedi 6i8R3. WEreby CRP1 or B?RPl pol ypept i de becones at t ached
to one or nore PEG gron@@ylawidn(bf CREE a3 inT@ Pl hpolBiRsididespmaguct (s). In

general , bheb Egirgédr k% oggl Eﬁ%&feg{;ﬁatagﬁ ﬁéa/é 058”1%8@&“0”5 35

will be etern1ne ase e5|re result. For
exanpl e, the ifatherathe El‘satq-fﬁcﬁf- 3 I\B%rﬂi‘ampéeoanv@%cﬁ%éﬂenmﬂ USODI D1871
references: Focus on Growth Factors 3: 4-10 (1992);

0 154 3186; 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

referred



49 .PEG protein, the greater the percentage of poly- pegyl ated product.
Generally, 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 B7RP1 polypep@w@g@mb@pm@yﬁr
the conjugated disclosed herein may have additional activities, enhanced
or reduced biological activity, or other characteristics, such as

i ncreased or_decreased 10 half-life, as conpared to the non-derivatized
mol ecul es. CIBAY424037RP1 pol ypepti des, fragments vari ant BCT/ESK/18T1
derivatives, may be enployed al one, together, or in conbination with other
phar maceuti cal 15 conpositions. CRP1 or B7RP1 pol ypeptides, fragnents,.
variants, and derivatives may be used-i 4% conbi nation wth cytokines,
growm h factors, antibiotics, anti- inflanmmtories, and/or chenotherapeutic
agents as is PEgprepricime ftbe gheatenlitbat penchwiauy bfepokyg: 20 The

i nvention. proyegesatéed ﬁyadgeglve bi nding agents of CRP1 or B7RP1. A

sel ective binding agen ref ecul e. havi ng, spe¢cjficity for CRP1
or CBTRPL and my | ol ERSEAHES o EIIASRE Ui el e, Denet bV Sareh

car bohydr at e, oFi pp@ubstedrilyl adpietstzatinei ght CRRINPeUBARPL paiimest | ve

bi ndi ng agent cbﬂtj@g@@é§ Ridinge vhéde %ErQbedﬁ?&%Lrﬁ@@r' Ao lir n regul ates

t he bi ndi ng of, CRP e nbod sel ectiye bindi ng agent
bartialy o Ceofipdeify BT br prRflBATRISLIRNL . HoRtnEE LM ° 1O
partially or @Qﬁpll@@’?-ﬁ dimstiosed h@rezéva@ﬁmheve Adsliddonal activity of CRP-1
- or B7RP-1, sughbta@siti@snenheaskint atefitedChiyidgicdln aaBoiey, aigodi nent,

imunor eagt | vEtheE R an 8 %%%%dxﬁ@%ﬁ?pr odzgfiEua e
i munor eat®i ve2dEr i BTREE CORPRERA hRytiher noRn@ew vaLizes: the i nvention, an
anti body reactmblecuwléd. 3 Novenber 2003 WO 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 USCO 01871 - 50 B7RP1 binds to an eptiope on B7RP1 such that binding
to CRPl1 is partially or conpl etely blocked and at |east one biological
activity of B7RP1, such as imune costinulatory activity, is partially or
conpletely 5 inhibited. The termpartially inhibited neangnJfahpatoodseast a
detectabl e |l evel of inhibition has occurred. The termconpletely inhibited
means that no further increase in inhibition has occurred. CRP]. or B7RP1
pol ypept i degg dok: aggrent s, 10 variants, and/or derivatives X}be used to
prepare antlboéles usi ng net hods knomn inthe art. - ThuSCTUSH¥bdi es t hat
"react with 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 @ “pol ycl onal , nonocl onal ,

recombi nant, ch| si ngl e- chai n and/ bi s eC|f| .. Typically, the
anti body or gﬁ%HPthB?éHf%HHIPpsuPﬁé?ﬂHE-SPghuﬁ%ﬁF 'yE ¢’ will be

"humani zed", CIIRFB'L 1Sppepaxetﬂ-3sm:asomplptelaemloakeaoam mbm'lzesan i mune

][eact ' 0{‘ to té}ge %ﬁdl@?%aw lé‘é\:u%.d;'t?‘ Btsﬁﬁﬂj Qe Eéltirﬁtﬂinpl e Tger;‘glfol body
ragnent may _be .any fra |sre n i

pol ypept i des ?ﬁs%ﬁm?&6F8§gn%°?ﬁﬂi§¥'.&ﬁ §ﬁ Qi? °Ea5°£gi$ﬁ§i etc. Al so

provi ded By tinh;hmtmdnt|ﬁheanarmIm@rz5ah¥brlnhﬂha§EQGMQﬁnﬂ(&#abyabresenting

any CRP1 or BFé%l%lt apalaﬁae@élbﬂ@ Wvelr aﬁnﬁm_ﬁoﬂﬂl%heaas asc@frraali gen to a

et % TR e OB OAy 1l BEn e LuacPBY BleeE | °) DL 11C

manmal , with
known t echni (Rereas@ iﬁelmmsﬁfb#ﬂﬁo?é@u#@‘benerate such cell lines and
anti bodi es directed aganpﬁtoﬁlévm @@&ypepsldﬁs,afbamtﬁm or B7RP1

pol ypept i.de o h NySAt o] this

|nvent|o&% %%1I' ana? d¥es S&Hvﬁ ﬁ€ UEQE ggqﬁaﬁgﬁgy"chlneric"

ant i bodi es |rﬁﬂﬁﬂhﬂ¢%§spﬁﬁ%ﬂﬁHmQﬁhQQEe °N5v%ﬂﬂﬁﬂe 2663 VIBRWD/ 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 '

HH

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



PCTI USOQ' 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 remai nder of the chains(s) is identgeRvembbi2eDs
honol ogous to correspondi ng sequence in antibodies derived from anot her
speci es or belonging to' -another antibody class or subclass, as well as
fragments oWOO0g¢4) anti bodi es, so long as they exhibit th@wﬂgﬁhﬁﬁﬁ 10

bi ol ogical activity (U.S. Patent No. 4,816,567, Morrison, et al., Proc.

. Natl. -Acad. Sci. .j, 6851-6855 (1985)) In a preferred enbodi ment, the
chinmeric anti - CRPl or B7RP1 antijbody g$ a "humani zed" anti body. 15 Met hods
for humani zi ng non- hunman anti bodies are well known in the art. Cenerally,

a humani zed %@hb'?()gﬂdhﬁ.s Lighe ehallrsy auareaelegi deie@Sgdues introduced into
it from a s

u ngr umani zatj on ctag R& er f orned
ol | owi g ot ABEEORRLS  BoPREsRptaTin, REEtence b antibofiedy o oob 525
(1986); Ri eckexanedefrem a pangiogubar specmesseszseanmaap t&eahoeyen, et al .,
Sci ence 212 parﬁaéiééf*’én{li)%&@ Llaé)sy &U%%bbﬁ.hléé ngyiaderhe

conpl ementari_| m e orrespondi ng regions

of a huna% anf%ﬁg§§g 2%pﬂﬁghc§% sééh éﬁngh%a?39§%t95n are fully human
anti-CRP1 or h@ﬁ@iowﬂ%mrﬁ‘@él?@%du&rcmmpﬁbmlréeéllbaﬁlbe produced by
I mruni zat i on gartibed £R0M arthBFREBedidd @anbelohdiits dRNiatioBReFBI S (€. g

m ce) that elgg béfaég o@rggﬁg?‘g%sdalarseg,%&% eflcg Wagn §0 ant i bodr es |n‘

t he absence 0 enous |nnunog n pro |on e€, Tor exanple,
" Jakobovi t s, efugh, antibediesEp. 1aRg RS shey exh desyued: Jakobovits,
et al., Natutﬁolpgﬂ&&l&ﬁﬁd@&&QBXU S{nuutentnNnboﬂr&Esrsﬁn ;al so be produced in

hage- di spl a r n I 2j, 381
Fngl); VAr k?i‘%ﬁ?ﬁ aééeasl (H%%'igorbﬁézg}z %E?gi fﬁggré)‘v“o 6&8580 %%%410
In a preferred embodiment, the chimeric anti-
CRP1 or B7RPl antibody is a *humanized” antibody.

15 Methods for humanizing non-human antibodies are well

known in the art. Generally, a humanized antibody hes
" 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 B7RP1l 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).



- 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 mune
co-stimulation. An 5 exanple of such selective bindi ng agemoyember 2003
antibodi es inmunoreactive with either CRP1 or B7RP1. The antibodies may
be used therapeutically, such as to inhibit binding of the CRP1 and B7RP1
pol ypept i dewo@oiados bi ndi ng partner. The anti bodi es may pewidegtishe. 10 used
for in vivo and in vitro diagnostic purposes, such as in labeled formto
detect the presence of CRP1 and B7RP1l pol ypeptide in a body fluid or cell
sanmpl e. Pharmaceutical Conpositions angyAdm nistration 15 Pharmaceuti cal
conpositions of CRP1 or B7RP1 -polypeptides are within the scope of the

p][ fese[‘F i nvent It on. ?h&h&‘%@@sﬂ:iﬂ&l’?ﬁj 'Eﬁ}énEQn@f 3R anéxk@{cfip%&' ga| ly t

effective a un o e ep ra s, erivatives

in adm xtur rﬁ%&ﬂ%’%@e&f‘? ?&Wnaceg% gﬁ#ﬂ anid ) preferred

enbodi ment s, rpb'alman |1mlstconpdsmm§ai§aéompti\si¢m9¢iatﬂd BERP1

rég%geptltdesciﬁliulsaﬁ&mmﬁlorsﬁﬁ&nmescml @EbsgtlﬂW%l%? Rgllimor a C{?Pé or
extracel | u n ol yipept i de

t her apeut?c Z52E8 o?ﬁcf‘%ﬁ Isejn[égg rﬁllgépgdaﬁ’?fﬁish@rfomgq c%/% %corrpom tion

conpri si ng pamrfthededet e ptitdcel ther) @R, orvRBTRRINt , TBe derivative in

conj unction %ﬁ:'ﬂb@&fe@rmeﬁp'}ﬁ uIE&SEE&w&%hbale@Ma&bbg EArri er;b

exci pi ents, en red or

i nj ection, pf‘@'Pég?i%u}f/ é :.an erren edélgmﬁ]t %dte%bﬁﬁ%rgéﬁﬂgpwgconémn in.

sol uti ons foﬂtadhiﬁﬁ%mgeﬂﬁnﬁﬁeﬁe nBhgrentibodias regy HfyetBeEd®®al i ne or saline

m xed wth S%l:sé&l fat bin i vy @na@x eAprHEno @lpgapstit ourposesr ssud ef erabl y,

the product ig tQr %@i&i’ @c&aaﬁhyamée é-éh € pragedsd gﬁFi%&é ate

exci pi ents ( carrlers uents, and
exci pi ents W@Q%Bé P??YP?Q?%@Q in a body fluid,progslls fﬁ@m

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



- 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 pharmaceutical conposiNovemseczon3 be
adm ni stered parenterally. Alternatively, the conpositions may be

adm ni-stered intravenously or subcutaneously. when systemcally '

adm ni stere \ t herapeutic conpositions for use in this invention may
10 be in ,thg'.of({g}ﬁ%'%f a pyrogen-free, parenterally acceptGEP#%ikous
solution. The preparation of such pharmaceutically acceptable protein
~solutions, with due regard to pH, isotonicity, stability and the like, is.
within the skill of the art. 15 Therépé tTc formul ati ons of CRP1 and B7RP1
pol ypepti de conpositions_useful for practicing the resent invention may
be prepared fl&geélfiﬁ B WP i'ngou?%e SXETBLE c(?HPﬁg%F’f?r&ﬁl havi ng t he
desired degr eempiispufiiy wiftferoptidmmait pHy%i &t&di.calkl gcaatspt abl e 20

carriers, exgiredt ¢ Mot ¥ ki et S5 ( RATLAGHAP MirtRRar MRERid cal Sciences,
18th Edition nnar

. AR 0, ... Mack .Publishi na Conpany (1990)) in the
formof a IfﬁﬁﬁFFPgiﬂréﬁﬁguﬁPgﬁﬁ ?’ugnﬁg EOE%ﬁW%%?r‘Acceptable carriers,

- excipient§ or stabilizERRl sreBiBAL axtiarmaceRSicakiqrirpesstiprs @@ pref erably
| nerthat ﬁﬁ@%_@ﬁ@ﬁtﬁa@reﬁwﬁeﬁ&éﬁ1m5 M_Eé@h(@ﬁvetiiw thel ;Jde bULfers such
as phosphate, citrate, or other .or | cids; I Qxi dants such as
ascorbi c aci df:cm\p&ﬁflﬁb'f’%%ﬁagrtbe\/\gld@ﬁ'?lagp}:oﬁcr;zae%ﬂ?raaéfge?{bﬁ)lﬁgﬁelgﬁs, such as serum

_al bunin, 30 gobsutaneouslyvmuiBgrodysreRicatydr agministeygiynehb® such as

. pol yvi nyl pyr {&i@ﬂgeatiar&mmitdansum asegiycings irﬂleugaeﬁhrmy aspar agi ne,

argl ni ne,q@r sl,ne; a ¢ cc éﬁ%ﬁ& ot ner

carbohydﬁLgte:_:]f"}{a ﬁﬁbFﬁﬁrggaéﬁ%§%5é§g§%%ﬁ§%§%'OPQ%extrf%g? chel ating 35 agents
such as EDTARCSERERDOAL cHRAQSs §ORUELHm nTHEoPTBPRTaAH OB | SUSL| t - f or ni ng

count eri ons giErmasesotitallly acceptable protein solutions, with due .

regard to pH, isotonicity, stability and the like; is
within the skill of the art. ,

15 V 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
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;



3 Novenber 2003 WO 00/ 46240 PGI/ US0O0/ 01871 - 54 and/or nonionic
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, uponinaemb&eigapeutic
obj ectives such as the indication for which the CRP1 and B7RP1_

pol ypeptide_is being used, the route of admnistration, and the condition
of the pati ¥R0%4628cordingly, it will be necessary for tRETUBOMEII st to 10
titer the dosage and nodify the route of admnistration as required to
obtain the optinmal therapeutic effect. A typical daily dosage may range

- fromabout 0.1 g/kg to up to 100' ngFkB4or nore, depending on the factors
ment i oned above. Typically, a clinician will 15 admi nister the conposition
until -a dosagedi/srrearived,c suhfgctotisesssht e Tesiy eplefdreicts OFhe

conposi tion ﬁxyegﬁﬂg{@rﬁﬁgla@pﬁ@l stered as a single dose, or as two or

nore doses (which may or not cont ai_n a of a CRP1 or
B7RP1 pol ypept i de) ov&ntﬁ%c%yea%m%t © o‘?\t@%}el% gﬁ#ﬁ%l on via _
i npl ant at i onpedypeptibde anmmiostition g fugr bheemplaneides are conduct ed,

i nformatign \Mhe&aﬁaﬁﬁg&lrﬁg%dnnaeﬁéw OgbrabRariiisldapbavehs for treatment
of various ¢ nd| tion

various . p ts 5 he. o killed
wor ker, consi (H‘@Fiaﬁﬁuﬁh% oqjﬁé:rté %ﬁt? % gh%. i@%attugn E&: |sorr§er under
treat nent, tH&ea§RPAnENgEVREH Pﬁéﬁwntl(ﬁe §Febping pllséﬁt: thej Feulie able to
ascertain p“@iieladﬁﬂﬁiélgraﬁﬁhﬁl CBRA eiie BONAL tpoh Yo pHedpatdenesi tion to 30

acconp | shed B oFEEpdLY OF ity B8 AltsadFy ESE nit th@%én%?a%ﬁ?d' Where the
- conposi t +8n |t§tle}'0|§ﬁﬁl ‘1'19%93 %WP@&%‘{ it GePRg ané@@ ReERBRS Py be
conduct ed ei taerepuipedtto obtafinl the omhimaiophetapmattiionef88ctnd
reconstituti Q.o [38a% ORROS} (dddBgkOhaP X eidleCt@bm 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
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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 3hgvimBe003t opper
pi erceabl e by a hypodermic injection needle. The route of adm nistration
of the conposition.is in accord with known nethods, e.g. oral, injection
or infusion ﬁy i ntravenous, intraperitoneal, 10 intracerebral

(i ntraparen ® intracerebroventricular, intranuscul ETUSMOIEbCUl ar
intraarterial, or intralesional routes, or by sustained release systens
or-inplantati on device which may optionally involve the use. of a

‘cat heter. Were 15 desired, the conposisfi ens nmay be adm ni stered
continuously by infusion, bolus injection or by _ inplantation device.

Al t er nat i vel ydpinadtratemldrdinahéely coiidodet Eborediyirbdyaphihiztdered | ocal | y
via 20 inplaqk&hjg@_gﬂtgbjdﬁic%ffected area of a nenbrane, sponge or ot her

appropriate materi al to whi.ch CRP1 nd _B7RP1 l.ypeptid been
absorbed. Were an |np FRART U CaSOTReE S °ﬁ§eaen?$§;£§p8§FcBﬁﬁE%Pb

i npl ant ed i ntidtgny sontainer thaydng arsPEridegancesndadl.i fery of a CRPL or
B7RP1 pol Bpenat:&aﬂglgﬁy‘mbﬂx@aﬁ%bhﬁ Eoneigh bhe 8w WediRglals, or via

conti nuous*a lo W, 25C ontin i nfusion. A
CRP1 or B7RP %P% giéﬁﬁgaﬁﬁ éé' ﬁ%ﬁﬁi eredlﬂﬂec SUs aI§E§ rel ease
formul ation or 30 pr epa ‘Fa‘fCP‘BT@ %u?%’é%@&#ﬁpegfoﬁh%ustal ned-r el ease
_preparations ddﬁ@bﬂdﬁl@ﬁni$Kﬁﬂﬁ§ﬂMOEdpﬁi@hﬂkndﬁﬁtmE€EGdSI1e gheot#l m of shaped

ol yesters. RnjesyEPn 8 ﬁ%‘%@gg’iué@%‘%‘%ﬁn@?‘é@@ﬁ?“ﬁi heny. o Ul
- copol yner® of qPr&Icﬁ"FS g R TAR3TER hyl

1ntracerebroventr1cular, 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



L-glutamate (Sidman et al, Biopolyners, 22,: 547-556 WO 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) op Nekyib&X30033-5
hydr oxybutyric acid (EP-133,988). Sustained-rel ease conpositions also may
‘include |iposones, which can be prepared by any of several nethods known
in the art wleogs40 Eppstein at al., Proc. Natl. Acad. Sci, /UH§/AY8‘H
3688-3.692 (1985); EP 36,676; EP 88,046; EP 143, 949). 0 T HULONE cases, it -
may be desirable to use CRP1 or B7RP1 pol ypeptide conp05|t|ons In an ex
vivo manner. Here, cells, tissues, or.organs that have been renoved from
the patient are exposed to a CRP1l or B§€P1 15 pol ypepti de conpositions

after which I ' u n ns b uent |y, i npl anted
back into thtétfgag e%’ 1? 35 89%: g%% %t%%iﬁ é ée/t tide may be
del i vered thPéuth1rﬁﬂQﬂﬂﬁ nﬂaFﬁfo-%ﬁﬂ:neﬁis DaV @t diLAsER] | hat have been
genetical | y sagyeepraithm. U@bﬁg,QEZJﬂykilaschlgEQﬂJhO%QhﬁgéﬁéI&ﬁﬂilhereln to.

express and | ypept i de a rn,ants, or

derivatives. é@éﬁ&%& {4%a§89 i Bi é%ﬂf%g g#ﬁﬁhﬁ? D{Pﬁsh and may be derived
fromthe pat Xﬁ{"o’g%i’n%ﬂ?i@s%? df33f 988 anoturtiaisnedrselease her hunman or
non- human. Epipogitionhs hneocm&#slﬂﬁﬂndbeliﬁmﬁwﬁeﬁl whdch tlwawer, in order

(o, decrease, LogpE AN, abyaBe AOTUAI kil ESHAISR, chh 2eprof orved (o

the cells tratlon 0 surroundl 30 tissues.
The encapsulé?rgnfﬂaﬁﬁFﬁéPseéré t y o8| Yathi AApatSBl eUS8eR < per meabl e
pol yneri c endb88u3&%2 0rl985% rbERNES, 4716t Eal 820463 @Ese4ot94mB.protein
product (g3 .but prevent destruction of the cells by the patient's immune

system or by ot her detrinental factars fro tge %i)surroundlng tissues. 3
Novenber 2003 VI)00/4é§h§°me cases, it may be desirable to use _
CRP1 or B7RP1l polypeptide compositions 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.
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PCT/ USOO O1S71 -- 57 Methods used for menbrane 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; 3jNylédmbdrr00and
5,106, 627. A systemfor encapsulating living cells is described in PCT WO
91/ 10425 (Aebischer et al.). Techniques for fornmulating a variety of other
sustai ned or controlled 10 delivery neans, such as |iposone carriers,

bi o- er odi bl evo psedecl es or beads, are al so known to thosecyivkeddignart. and
are described, for exanple, in U S Patent No. 5,653,975. The cells, wth
or without encapsulation, may be inplanted into suitable body tissues or
organs 15 of the patient. As discussedspbove, it may be desirable to

treat cell preparations with one or nore CRP1 or B7RP1 pol ypepti des,

vari ants, ?erivatist Qﬂﬁhgafrﬁﬁaﬁﬂﬂh5m5m5P£ﬁeQﬁﬁmBguﬁéﬁﬂﬁprShed by

exposing, for e e 0.cells_conprisi, -cells, such as bone marrow

celol s, 190 t hgegggpy%%tgaﬁﬁ?l@ﬁrl‘:%n@e &Z‘F‘?gﬁ%i RE1sER 183 ment  directly,

where- it is brepafarinm lodt encapsuini®d celds amvk thelfir nenbrane. For

exanpl e, cell $nSOREASIdid inl paeléScdMiaybBe. £XRREAd sheaavitidRk pol ypepti de

in order %? to gctlvate.T--%SgL fup&}lon and'tq§$ %egls iﬁ treated are

i npl anted Tn PRAEUPTFRFICRAEF AL i SIS, %gdne T1erBF§RtdiPYe enpl oyed. ne

manner in whi éh882n®38 heér.&dyt, 43R; bandPpli0edo2%. t @ sysbem TRP1 or B7RP1 gene

(e:thertggnorﬂaﬁc%w@&t ﬁQiﬁgdéfnémé a@_gdzﬁittw iﬁnﬁ@dth?) a\mCRPﬁ or BtY)RPl
ol ypepti de, o yarl r rivativ ereo ich may be

; gpe?/gbloy Iinkgé/?#%?g@eg’tz‘lstcé Fvgi.j %lr'qi’ndE‘(E:F J‘equf;%or%’{er to forma " ggne

“therapy DNA Eomsulaking aryarppbvoRerothey BBsSERdbgsusSoRtrEaset er ol ogous

to the endogeaeusvéPinsdans’Bathosnelipadiome detridial, biot+sradiblee in the

cell or tiSSUSaE¥P§1§sh&yﬁﬁgﬁk,zggé-also known to those in the art,
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



WO 00/ 46240 PCTI U500/01871 - 58 i.nto 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 og®sember 2003
reconbi nation), tissue-specific pronoter, enhancer(s) or silencer(s), DNA
nol ecul es capable of providing a selective advantage over the parent cell,

DNA nol ecul @5 goiagf Ul as labels to identify transforned negative
sel ection systens, cell specific binding agents (as, -fo?%)ggu%?&gl for cell

targeting) cell- specific internalization factors, and transcription
factors to enhance expression by a ve_cg_? r_as well as - factors to enable
vector manufacture. .15 This gene ther gy DNA construct can then be

I ntroduced into th ent's cell e r.ex viv n vivo). One neans
for introducitfg® K g 8@ %I\?&ﬂ'ic]o%ﬁ AAEETFEvi a?t\%efal vectors.
Sui t abl e vi ra;iommeenbssth yl;ha:&iehy terepn J@neonkeregty magr del ivery of 20

gene ther apy oﬁ&ﬁ]i&vriﬁéﬁxdé”ma%d?e élPUTDNA| h&é&lé&ndeéééﬁ@a’l rus,
adeno- associ af ed virus £X EtIVIFUS papi |l | oma virus,
’e°‘i‘/e "t c?r g,

he, Io
and retrovi \?éEFof‘Eec 16’1’:99 BELFEHES retroviral
vectors, Wil Iflaelﬂqmgr Seuveelgmﬁemsleéu&pﬁomn@aogghstruct to the chronosonal

DNA of the PHdRmbitat£6h) s,tlm.atbseaﬁmz igiRmaREr PNéhiGeRek(HFt can

integrate into the chr t her MegqLor ction as
epi sones and FhE g’ﬁgefﬁ%faW%gﬁ uc%p Iel 0§r F‘Pa‘"'rg % he cytopl asm
The use of g&Eedeckivapsdeantacsa GOveri ‘éh%lmGeuorD@(a}ﬁ}Ie@ﬂﬁﬁ U S.
fﬁtent Nos. uze¥ad, 3441abeBd%c348entl fr tirdrnaforieansels del | ve][ gene |

er apy construc S e of wviral
vectors incl Jf&2 iv% %3;_&&5_30;?%&5%%5 |8§h & \Mfgggadb{l?‘ﬁdﬁtsransfer, di rect
inj ection of ausREs [HRA ;- Lo Bl eme ?ﬁt‘é%ut rRFgrELng] i gAdd- DNA conpl ex),

specific Lnternallzatlon 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),
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phosphate precipitation, and mcroparticle bonbardnent (e.g., "gene gun").
See U . S. Patent Nos. 4,970,154, w6 96/40958, 5,679,559, 5,676,954, and
5,593,875. 5 Another neans to increase endogenous CRP1 or 3 NB{BRber 2003

pol ypeptide expression in a cell via gene therapy is to insert one or nore
enhancer elenments into the CRP1 or B7RP1 pol ypeptide pronoter, where the
enhancer eMsh@®nt3d8) can serve to increase transcriptionglrbSeaedri vity of a
CRP1 or B7RP1l pol ypeptide gene. The enhancer elenment(s). used will be

sel ected based on the tissue in which one desires to activate the gene(s);
enhancer el enments Jnown to confer prompjer activation in that tiSsue wll
be selected.. For exanple, if a 15 CRP1 or B7RPl pol ypeptide is to be
"turned on' ig1detk)dracibhe é&lkci@hogﬂaﬁhasdw eeei?ﬁéaeﬂ%%t, gRY be used.

oy be | nser t U1 AT o= SRR AR Gont BN CRPEBr VEIRPL

. pol ypepti de pFarentem™Noz) Gald@0 olfid.oWal P§/48858,05,6%9, 85/ or 3' flanking
sequence, etcg)susidwl,Shandglsorlgyi ng techniques. This construct, known
as a "honqgogous recong%gg#ion construct" can tHgn be infroduced into the

desired cells either ¥ r%gan[sn% i YoCreans EBARITRAL SV EcaR®be used to

decr ease CRP1B#RP1 BRREIPEPSLGPcgsinessérpr bt welBy viddidnsg ridperhpy nucl eoti de

sequenf_e- ﬁf dt be endagRRI|USNEI SFidHe %hhanc&!@hatlh'&@h Egcal&cprtﬂesl typi cg:\llAyBO

acconpl i she ous-rec n n_ne . r exanple, a

nol ecul e cont(\z;#%‘ né&o%%grgéléerqoﬁq?ﬁ §%6¥%%erp’r (‘)"?rl%?grég? er%“’&%ﬁ’f or B7RP1

. gene(s) sel ecetemenk(S)ngani Fe¥ve it ncreasetgianseréationalenove and/ or

repl ace pi@cesceivitie ofphOORPEIoY IEIRPLEGY] MicpUiIdaNGERhé Pt iTe Here, the TATA

box and/ or th%ﬂl@%t&[dérr]%&%gﬁtgé) %éergaﬂgﬁ'@é'soél%'ctéﬁ ASddd YPngl the
be_de et ed_usI ng standar _

pr onot er my A y 1 .
: " tissue in which one desires to activate the 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 CRPl or B7RPl polypeptide promoter

20 (and optionally, vector, 5 and/or 3’ flanking
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



nmol ecul ar bi ol ogy techni ques; such deletion can inhibit 3 Novenber 2003 WD
00/ 46240 PCT/ US00/ 01871 - 60 pronoter activity thereby repressing
transcription of the corresponding CRP1 or B7RP1 gene. Eeletion of t he
TATA box or transcription activator binding site in the P &5 be
~acconplished by generating.a DNA 5 construct conprising all or t e relevant
" portion of &o gﬁﬁb or B7RP1 pol ypeptide pronoter(s) (fromthe same or a
rel at ed spe0|3 2 3 CRP1 or B7RP1 gene(s) to be regul aPEHYPs40M@18Fhi ch one
or nore of the TATA box and/or transcriptional activator binding site
" nucl eotides are 10 nutated via substitution, deletion and/or insertion of
one or nore nucl eotides such that the BATA box and/or activator binding
site has decreased activity or.is rendered conpletely inactive. This
construct, whirnrsmotgrsachivity \Wierabyyremrassiingatrémsstipaiout 0600 bases of

15 DNA that agie Q&E@@Qpéﬁﬂirﬂ:ﬁ okail ve SPNS0GRAAUS) pdledlth of thé anking

regi ons of { t e NI hat een, no e introduced
into the approprl a?g 5 ce Ifagf{m aPo ?(a‘?ﬁ‘(fg:o& bf‘ﬂgWQ/(ﬁlt@l l"ﬁe? Birectly or
via a viral \RESmgCezsmygeshe |mmﬂésbed1l§upumlemtm@ d mMdgr ation of the
construct si ntdbrisfte-ugeneamﬁn%gofant be @eé |r%1\é‘vlaht bsoMi RnheEDAOgOUS

reconbi natio f es_in the pronoter
const ruct car@égpve Pvﬁﬁf :?oly%%g e&? tr?%dﬁ’ égr&%etg’rﬁ)tsg‘f" r®&ion via
hybri di zat i orf t@lﬁﬁédeﬁﬁ%@eﬁfo@ aZGREhr%@s?@ﬁéI gEMRA(S bttirebegene t her apy
net hods nmay aleaibeedprph opexthvemeeoktmbse AESithabtRTA Gdx1Rn@brone or. nore

CRP1 or B7RP I jﬁRF S RNA nnlecules
whi ch have a%§%&Ué%§§E§%S?1 J:éé £ gp#enen si% ﬁu eagksaaﬁ%rtlon of a
sel ect ed 1@RPI““"€1’5397RH ?ié?%ﬁs‘émqleéfg@ﬁ%%t’sl)orbéﬁdb@r i ingeskiendofnto the
cell. Typicaldne ogambrsumichidtisdesseuoh ted ehei PATRGox @m@/egentary to the

start site (3ct99%kof! nERAhe Yite! Bs WIrdlsB’ REL1 9F0P o ign the antisense
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




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
MRNA is prevented. Alternatively, gene therapy may be enpl oyed
a dom nant -negative inhibitor of one or nore 5 CRPl or B3RRLeRBLY tides.
In this situation, the DNA encoding a nutant full length or truncate

of each selected-CRP) or B7RP1 pol ypeptide can be prepared

pol ypepti de

and i ntroduwyedodsadeo the cells of a patient'

to create

using eit hegepidogibisfr

non-viral methods as described 10 above. Each such nutant 1s typlcally

- designed to

conpete w th endogenous pol ypeptide in itsbiol ogical

Agoni sts and Antagoni sts 15 The inventiggn_al so provides for agon
antagonists of CRP) or B7RP1 which regulate the activity of either or both

nol ecul es.

rol e.
sts and

whi ch al ter the b?ngﬁg%p&f%%g%&%st%r%f%a%d%t&{ erm trerzlt e(r:ntj: g((:gl) v

refers to th@TeYSPEEHt e(s) that is/are under eval uation for t he

bind a CRP1 or

ability to

B7RP1 pal tmepititelandgdrie thlyapal hay Heh%mbllajzledlg of B7RP1 to

CRPL. Pref er ahj v ebbe t‘%‘?}f henubecitd iR AU e AGRbE ALY constant.

of at 25 _| east. about

bi ndi ng of B

VaH

assays be use
1 priypepiis %r%

0O _neasure

ﬁEytBésu%%ﬁP%§}°nscF€%HmFbst

.ol ecul es forextdm@ungablmmuqnti dullbclemgsh a@r tdencziosd polgpeptider extent of
bi ndi ng of BZfPlala églé?tpéd cRR10BE S8R ?Jol?ﬁéﬁ&’zd@ ﬁgﬁp}mpol ypepti de,

preferably a sol ubl
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Ias DELh crotiter

pl ate. Radi clsilbgl edtBZRPIirald orhgonesiraipmethbds sis cmscrlibadbe 35 added
ei ther ong ataxdvid. MerbER Aidheficahdeld @pically designed to

15

20

25

30

35

compete with endogenous polypeptide in its biological
role,

A i i

The invention also provides for agonists and
antagonists of CRP1 or B7RP1 which_rggulate the )
activity of either or both mclecules. Agonists and
antagonists may be identified from test molecules which
alter the binding of B7RP1 to CRP1.

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 CRPl;' Preferably, the
test molecule will bind with an affinity constant of at
least about 10°M. _ '

A variety of assays méy 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
CRP1. 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
added either one at a time (in either order) or
simﬁltaneously to the wells. After incubation, the



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 noleculg (N%hb pgi3ested
~over a range of 5 concentrations, and a series of control ?ac I ng
one or nore elenents of the test assays can be used for accuracy in

eval uati on wdotkw40r esults. An alternative to this nethoﬂcf Léﬁé
reversing the "positions”™ of the proteins, i.e., imobilTzing P1 to the
10 mcrotiter plate wells, incubating with the test nolecule and
radi ol abel ed CRP1., and determ ning th extent of CRP1 binding (see, for
exanpl e, chapter 18 of Current Protocol's in Ml ecul ar Biol ogy, Ausubel et

al . eds. W 1995] an alternative
to radiol abel Ils cégPlféL §£§%ﬂ£‘%ﬁ’ ggu%tee%ﬁ}‘ug %ﬁ%’"ﬂi?‘%@s P and the
presence of QHWR yFaFeﬁaQ#QQQQlﬁléant@rﬂﬁﬁqgg §@t%hﬁeﬂ$tggtngf streptavidin
linked to an wEnziemg, tBUCRPRpIWein badBFP1L .peroyicksey, [ HRE] or al kaline

phosphat ase [ARlyq.4Rat ?’%f? YAy é%gtgﬁt 89%@% ci_,%gr Ogptri cally, or by

fluorescent taggln% directed to CRPI or B7RP1
that i s cénj FFRCERTESLHPREI nal??ay? §P§be%e°ﬁj§‘@§tﬁﬁ welds Bachie@cted after

i ncubati on widrde eazyoeel endsmhtasblfeahavmbm alssBite dedrd bdPuged HRFY 25 CRPI and
B7RP1 may al sa%éa%aeg@nl epdffhdln 8t' 200G, 208 PR DEAPEe aCT Y] C

beads or ot her I_nert su strates. The e- proteln
compl ex can B& ﬁP&EeHeFHOQ.%RHQkﬁQSanBﬂ¥%&9ﬂ ket eositdeaséneht ary protein
and the test ttemproteinafttre30 immobbaizimy B7RE1beadshecan be precipitated

"by cent gigf UQﬁtdr%'Eitégdpi a,;ga_tigt %‘gbggbove fAIterngg%l and B7RP1 can

be assessed usi atlvely, 't he
substr at e- prd'i%}le%’“é ‘%éﬂ' Fﬂnﬁ%ﬂﬂ 223 ARESTEAIRI CARA the t est
nol ecul e extent of CRPl 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



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 USO0/ 01871 - 63 be assessed using any of the techniques set forth
above, i.e., radiolabelling, antibody binding, or the |ikeyvARetheiostype
of in vitro assay that is useful 5 for identifying a test nol ecul e which
I ncreases or decreases formation of an. CRPI/B7RP1 conplex is a surface

" plasnon res et ector systen1such as the Biacore assa syst em

( Phar maci a, %%Egéfgway, -The Biacore system may bePF olo’é’d"”out usi ng
the 10 manufacturer's protocol Thi s assay essentially involves coval ent
bi nding of either CRP1 or B7RP1 to a dextran-coated sensor chip which is
"located in a detector. The-test conpouftd and the other conpl enentary
protein can then'be injected into the 15 chanber containing the sensor chip
ei ther sinul banswipfspdousiaguaml iofl KReahBCRHEERDERE BT thconpl enent ary
protein that hhees, cAre.heraasesassl hagedaneibddie nihange, ior mhkecul ar mass
which is physiCQIIy associ ated with the dextran-coated side of .the of the
20 sensor Chlp, he change in nol ecul ar nmass can be neasured by the
detector system |n soRSothEEstyRe Gfaylpb¥iEEe|Feasve that 5 AS8EHE two or

more test sompednilGedtdguiiner af bestiawledul enwhindsiingreaseecreasi ng formati on

of & CRPL BREL 36, £ Shar fn P, €35%707k B QapaNs Sela 07t abOVE

can be readil I'ng such tronal tTest _ conpound(s) either
si mul t aneous| §uFa¢e Riaﬁﬂﬁﬁsﬁﬁﬁﬁﬁﬂq%P defecthe FYSEEM Uk ) nd. The
remei nder of shiapsré nasdaye sgssay emmmciat PisddtanyyeNI B0 IThevitro assays

" such as thosey 0 SHAYeRUS!I Y to screen rapidly
| ar ge nunbersg§§8 E%%ﬂﬁﬁlﬁggr %ﬁﬁ%ﬁ?eguggﬁplexggg ”f ion by CRP1 and
B7RP1. Thé0 as@é&’éf%'iﬂw a?upaﬂﬁ?% is assay essentia

involves covalent blndlng of either CRP1l or B7RPL 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.




screen conpounds generated in phage display, synthetic 35 peptide and
chenmical 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 a fllo@é’rln e 9008S
expressing either polypeptide. Cells and cell |ines may e 50 talned from
any mammal , but preferably will be from human or other prinmate, canine, or
rodent sour e&sgoisdae bi nding of B7RP1 to cells expressing @ﬂﬁ@ t he
surface is evaluated in the presence or absence of test: a8 4 and the
extent of binding may 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 conpg%nds that score positive in
protein binding assays (escr.i 15 Therapeutic Uses Pol ypepti des of
the invention, and agont¥Eg“" ﬁdmﬁﬁﬁbdﬁﬁFg?iet?ﬁHQESFeaﬁﬁycTﬂPyﬁ§éd to

regul ate T- celfprmptien i CRR3oand t B7RAId mant abpmilket scireehedeirt hose

mol Scul es whi @alneauiai& WBRAhganel 4 ﬁ"&RBé%gCiiﬁest éﬁi‘eg fhgeit heL i ncr ease
or decrease at t tLivity rotern such as one
activity assoglgﬁgg p ﬁ%ldgelIcggﬁ%ﬁpéfgllf&PJ§§h ePeT- cel

activation? Ajéained %wona@mrgmwrus@h g breferdhign @nlil becfram a prot ein,
peptide, carbaydhabe, otidd PrifhtsBddnidd, "Bt eddaiit wshgbés nolgeul e, which

interact with gthgé £}g$kﬁar§g753§ﬁ?nd %Qg%gg ﬁﬁdgn gﬁthelr activity.
e e® a n

Potential polyp agoni st £i bodi es t hat
react with ei Fﬁéf-a§él iﬁ)l%’&iﬁaﬁﬁﬁbtar@m PIeAENERqrs apEegrRP10HItBERPL whi ch

I(\:/glrrprl Ise paLt moledl:l e Qarnf %ﬁeeﬁtéﬂiﬁﬁ lbahaing Qe lb% ‘gbtbhRised dl pEiOt eins.
: ecul es at.re e ncl ude
nucl ei c ac?dsb&chLWf ﬁggR&ém%)r&%% Eg“?%:ﬁ %ﬁiﬁ@#_aéésé anti-sense

regul ators ofanék pggqu”§7RPl Cell culture assays may be used ‘
advantageously to further 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




35 CRP1 or 87RP1 pol ypeptides, and agonists and antagonists thereof, may
be used in the treatnent of WD 00/46240 - 65 autoi mmune di sease, graft
survival, imune cell activation for inhibiting tunor cell growth, T-cell
dependent B-cell nediated di seases, and cancer gene. |m1‘nggﬁt5@,py003l n one
enbodi nent, antagonists or 5 inhibitors of CRP1 and/or B7RP1 function may
be beneficial to alleviate synptons in diseases with chronic inmune cell
dysfunctionwdw | ne di seases, such as system c |upus erythematosis,
rheurat oi d " artA is, immune thronbocytopenic purpura (PEPPSCEHA1 10
psoriasis, may be treated with antagonists or inhibitors of CRP-1/B7RP-1.
In addition, chronic inflammtory di seases, such as inflamatory bowel

di sease (Crohn's disease and ul cerativebTolitis), Gave's disease,
Hashimoto's thyroiditis, and diabetes 15 nellitis, may also be treated

wi t h-i nhi bi t oRBteHITRER dis@aRe. 9THE dusvivdied lmuﬁﬁamqnlle 18, CRP-1-Fc

i Ehl bits Snd BéBRrdeikm &@Eraﬂﬁlesmﬂlb@TQaﬁsi &d11dig38RER, frrfbe'ilr Odeﬂt del

r heumat oi ar ese p05|tee ects in this node
support an ag%%é%#ezngﬁsr%%ﬁ #I&? 1gyed E‘?ﬁﬁ’aie ¢ PPFRRRCRMF™n ant agoni sti ¢
role for thelkyuatharapyoet efn. omm@mbéémme@tmmagpnusw ae  how T-cel |
'responses s:anlhmmﬂgwsatoedciayl ned /o atRen fﬂ{cﬂlﬁhsm.@%tﬁé’\ﬁy and the

si‘gni fi cance a SS oid arthritis.
In addition, g%n agc%?ﬁgélé%ﬁg%ﬁég%g %@??F%ﬁ -B7RP- 1-Fc in
vivo stimul at %ihlq AreRea ot ‘Bfﬁﬁé’FlCGF-@éase‘d{qOBWm%mﬂﬁWé:l n
_transgenic ni s&chT&B SyBtanpbeleppp @rythehetodid € rhetmBdd¥y 1/ CRP-1 in the

. @evel opnment o ,.1 @“&h}nﬁﬂe'ﬁﬁ&ﬁ:gcprtgﬁ ﬂ?p%%}gf 9#.%3 %E,Ltgonl sts 30 of

t he B7RP-1/CR v(/ay rraé bé use agoni sts of
' CRP1 or BYRPIP %%S@&Ya e TERARRSs W bheRFAOT4EER Q% f or bone marrow and
. organ transpighkilaitons afdCRByLIB7RRAd o additdeon,gehténid5 survival . Such

_ antagoni sts ”Eﬂfiﬁﬁﬁﬁﬂﬁ%ysEQEE&&éEﬁ“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



.advant ages over existing treatnent. 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-cellg Wﬁﬁb@bgﬁEOOS
rejection involve treatnment with the 5 drugs cycl osporine or FK5 Whi
drugs are effective, patients suffer fromserious side effects, |nclud|ng
hepat ot oxi ov¢ yoy4smephr ot oxi city, and neurotoxicity. 1Tm3§éﬁﬁ$¥mﬁﬁy t he

cycl osporin/ FK506 class of therapeutics is calcineurin, osphat ase 10
wi t h ubi qui tous expression. Since CRPI expression is restricted to’

T-cells, inhibitors of CRPI or B7RP1_ _lack the severe side effects
observed with the use of the - present T'mmunot herapeutic agents. Antagonists
of CRP1 or munosu es for

aut oi nmune dlzsggéers ggl&?hterhesrap [ 8“3? ﬁ‘? tﬁ“?‘ E%Igfa%? . multiple

sclerosis, OrEbated r%}ﬁﬁ—‘té-?§t efitthe lﬁ[ﬂI@}lEﬂy@ﬁblrnatQ;‘s@sSSthgom sts of the
CRP| / B7TRP1- meteahest . cqaiesﬁutatmyagwdmayegmte@é ssbrb@nuﬁsﬂtixsy alleviate

20 toxic sho&k §¥EQ&Q edPFF§E§§§ g%$£ﬁ§§§ gﬁd nsitization due

to bl ood trans u5|ons r ases, and the
treat nent> ofirHFaf ?Y‘F/@SHﬂﬁFedP% .5 Anf‘rr"lbéﬁi ‘é%l}g%@lrﬁbl e proteins
conpri sing feffedbiexamdtdenxsr aaffdnilfaondeaniogs HAmd eEbests egul ators of

CRPI or B7RPl.thak: %?ﬁto@oﬁiging?ﬂ%ﬂ&nﬁgﬂ?gﬁgf Emgﬁell activation can

" be 'used to increase nEIe 20 shows
B7RP- 1- Fc caHeuFﬂﬁ?¥&?1W¥JWEPECEFF9§ﬁ(ﬁﬂthPﬁ FYeLosogry EKPYS human 30
B7RP- 1- Fc, orlashbeof artenspieatscsfid hmldiReuii fRMA phasphhvaye nay be used to

enhance imm%%tﬁeéﬂﬂgﬁq&mh Péésf&ﬂm%ﬁk&@“&ﬁm rdsUliBh AStivity is
generally considered to have str t ol te conponent.
ThTact, theTRREFLECRBER AT EBLLS of LphiEors OF CRPL of BIREL may |
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-




35 fusion proteins (Sturmhoefel et al., Cancer Res. 59: 4964-4972, 1999)
were nediated by cytolytic CD8+ 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 af\§&eiber 2003
denonstrated in Exanple 20 were due to B7RP-1- Fc action on CD8+ cells. The
B7RP- 1/ CRP- 1 pathmay can. 5 also be nmanipul ated to-regul ate CIL response

in a nunber § SE%} clinical settings, including allograft
transpl ant a AT O™ art vs. host disease, and autoi mmune PEIEWSEBH Gene

t herapy usi ng B7RP1 genes of the 10 invention may be. used in cancer

I mmunot herapy. B7RP1 genes introduced into cancer cells can transformthem
into antigen presenting cells that can §& Ttecogni zed by the T-cells of the
I mmune system when introduced back into an animal. Recognition of the
transfect ed teed¥s 15igee SRByl tike alseekkpressnd pp evtavwtdicc&PBon of bot h.

tunors cel | s expsESSi (Bkample N®f, qwrlesgraﬁawahEZRale ffNne cuhbi s

I mrunot her apy for rconas,

mel anonas, déﬁ%%tgsﬁgénoné Qgﬁél%asnt B 8}( :%T@wer r ‘é?a'ioeaﬁtslm 20 Iung
car ci nonmas, c%ﬁc#FQ%ﬂﬂnoﬁoﬁﬁ§+a@Rﬂlﬂ:h@hetBﬁ%ﬁiﬂfCRPhﬂspathmaM:Fén enconpasses
usi ng t he sB7RPIsgaRe rdaﬂu@ul&t@ﬂﬂt&f rEynetetOreeapessd -Geld activation in

response to Y phenot ype
o ""25 ¢ ranogi e g et%*%?‘éééin%%%%%@%?caa SESRRRY Ser2Es " mort ant
in the contr ofr¥ISRRAIGSSE §’npr iVien. hoagm%q@eanm@m%mwg of B7RP1
_.protein actividiyeamas. be useful in therapeutic indications that call for

" the inhibition or enh gngﬂgrggay q:[%l?.lg gyRﬂg%gl tsl 8B- é) For instance,
n ct

many vaCC|nes act by ellcitin Ive Specific antlbody
r esponse.1GonEtVeRidah ey EEpE%‘?%I‘IW CERGSE HHReSheraP¥st iBYAFni cr o-

genes introduced into cancer cells can transform them
into antigen presenting 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,



.organisns (e.g. Hepatitis A virus, and Sal nonellas), elicit a short-lived
anti 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 BRRRLNBEr 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/CRPW% ﬁathway. The 5 data .in Exanple 20 indicate that cellular

i munity s eRl¥%%d by. B7RP- 1- Fc. The enhancenent of ceptwusdoeigzamune
functions by B7RP-1-Fc, or other activators of the B7RP-1/CRP--1 pat hway,
may al so be beneficial in elimnating virus-infected cells. in a

conpl enentary 10 fashi on, B7RP-1-Fc hasgftfects on hunoral inmune
functions that may enhance anti body nedi ated résponses - as observed in
Exanpl e 13 t letluldy BUREL i@n dorikekpng CAredibddies- v reseil kap t he body.

Conversely, thgil ageﬁfﬁﬁ%%%ﬁg %éﬁug%+9ical 15 conditions that woul d be

aneliorated by the In body production. Hypersensitivity is
a normal ly benefici al ® i ale EpeRRSeh MaY] @ler dogcerdteadedr by
| nappropri at ectdvdtbeadsr tagonifsitanuht €y BRI/ ORS- BshtHuaS Ugndamage.
par 1 oul ar | y Cack AR0ERMASPe WY ARatre bl Tl SR AN L "ot vi 1y,
Al | ergi es, apggér, BT -Fand T (RRhAGERENE 208 cceldvd ar
_hyper sensi t i Vimmyneefoné¢vitns dyd BIRESE-Feawyd othepbycbratoippbessed by
protein, antidRdg7RE-5/ERD- 1T} Hgg'éﬁg. il 4L,ar g ﬁgf{§ﬁ§ali%CFiVity-
D seases that_.cause, anti body-mnmedi ai e laypersen5|?|V| y readctions,
i ncl udi ng sy&l_éFﬁ}Bth‘b%s"“a%/‘tl REFBSI 5Lt AP Ri SOMRIRNAREESYD arthritis,
reacti velflrt Heshion, pRRR-cl-Fc aeshefféct)s omepbmopal hingsinz0 .
(gl oner ul o- neRActibis PRAD RO HNaNBS UMH AR hbalYrea RAERLnSEgMENt Al ,
_ focal necrOtE.'895&§€§§C§ﬁ“ﬂﬁémple 13 that may 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 pemphigeid, erythema nodosum),
endocrinopathies (thyroiditis - Grave's, Hashimoto's -

35 insulin dependent diabetes mellitus), various
pneumopathies (especially extrinsic alveolitis),



proliferative - tubul opathies), skin disorders (penphigus and penphi goid,
eryt hema nodosum, endocrinopathies (thyroiditis - Gave's, Hashinoto's
35 insulin dependent diabetes nellitus), various pneunopathies (especially
extrinsic alveolitis), 3 Novenber 2003 WO 00/ 46240 -- 6 93 \BGdhbsOsyd31871
vari ous vascul opat hi es, coeliac disease, w th aberrant proéhctlon of |gA,
many anem agygaffsdshr onbocyt openias, Quillain-Barre Syndrone, and
myasthenia gravis, may be treated with B7RPl antagoni st 8CTHSIRIEd t i on,
| ynphoproliferative disorders, such as nultiple nyel oma, Wal denstrons.
macr ogl obuli nem a, and criogl obulinem as, may be inhibited by protein,
anti body, or small nolecule antagonistd of B7RP1. 10 Finally, graft versus
host di sease, _an "artificial" immune djisorder, nmay benefit fromthe,
i nhi bi tion of VEMIYWodFSERERATNLES - byoE R dineagoniwitd. aPherdnt | owi ng
exanpl es are mfddrogdonoofioIgh, Manfubhemidd walr eheoddiRvicopentaon, but are
not construedyy; |40k | JH%I%@ pe .1 20 |, cDNA
and' Ani no Ac%ulggalgﬁgékggn%l e %/ %ﬁg?&%%ft%egie(g raguiséclrn?%%d,' and the
smal | int est i RS WIERBERL aRta9PRESteyer' s  patches were removed. The
smal | intéstine tissuelnasd®@iishiciompippraaidevrashad digoraapye. mucus and
other debri Ssuéfh%seﬂhiﬁlf%iéﬂmﬁéi}%ﬁ; 'Mé‘éﬁngggﬁaé ns the intestinal

L | EL

-
i ntraepithelial_ cell L S), s rel ease y gentle agitation in
RPM - 1640 suﬁﬁ%?@&Pi’aiww% ﬁ‘% gFteg Aldneslag OmAY PRor 20 minutes at
37C. 30 Di sasgtuilditted belpsotweme pasiiestit horughabl Mflechilkt er, washed in
.-50 M of RPMarlGdfdniBtyeds t@ysuirt her break up clunps of cells, and then

. passed through a 40 trajner to_obtain single_cell populations. These
cell's vveg'g t hen mshedﬁéﬁ%W’i Hrg‘fgo_v?ﬁs%lhﬁgé disegsd. an
"artificial* immune disorder, may benefit from the" '
inhibition of antibody production by B7RPL antagonists.

The following examples are offered to more
15 fully illustrate the invention, but are not construed
as limiting the scope thereof.

. Exgmple 1
20 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

25 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.

30 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-

35 1640 to ensure the removal of the residual DTT. The
tissue was then agitated and washed'as beforelto gather



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 PercglyfeaBeesdoz W th
the il ELs banding at the 40%to 80%interface. These cells were then
washed twice with 5 RPM -1640 to renove traces of Percol, inmunostai ned
with CD103 WOMEEM n al pha | EL) antibodies, and separ at eg¢rascem&ACs St ar
~cell sorter. These sorted cells were then either used to prepare total RNA
directly using Trizol (G bco BRL, Gaithersburg, MD), or 10 activated
overni ght on pl ate-bound activating antgbodies, which crosslink the
gamua/ del t aTCR, al pha/beta TCR, or CD3. The RNA was prepared as above and

pool ed for usthé rem@intingCiiBgs ESTheDhARLS biard %%ﬁaéaﬁél\l&r%hoeﬁe desi gnat ed .
sm | 2- 00082- alg; rgoéec%&%n&qaméte%ga pEanS rﬁiiscggﬁ Lo D28 (Figure

1B). Translatlo uence an 39 Pt o known
proteins in @ré‘gﬂﬁﬁ'ése"’lt#b\i-‘@&l éaEf}@ anding atithe dd¥titey with nurine
CD28 (Fi gur eemB)mtEmEacbow iossd @@l 1vamese gihefn! @aBhedeg@ee wibnhmuri ne CD28

shar es onlsy Z63ANld 261 SehSeotittali LB olUde sellifodafilds OF the

putative Cystej nes tho g
cystei ne borth iy GBH08n 1@@@@'@3&9@% ﬁﬁﬂ Mtelrf@dﬂ-eancﬁlm) be conserved

(ami no aci d respahareddsn aOEacmrHtal-BEell?Ssdsﬂ&t | Ve@hbge tdvrded tiating

et bi oni ne) . 41 AGleORnon! bEASt Bkl L6 Mo de tREPULAL! Ve oPen T eading
frame, and t rel.ati ve posi | on o the nbrane donmi n, were
simlar tot S YpYEHD E1PR04BRYyy, Caitheysbwes géfd (CRP1, for

CD28- Rel &t0ed ﬂmuesdloveﬁnﬁgmt:mim pla€eebounsi aictlivaningRP1 cDNA The nucl eic
aci d sequencefiiiGRHiRg, h“ﬁ?&h(2¥%E511nk the gamma/delta TCR,
alpha/beta TCR, or CD3. The RNA was 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 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 human
vol unteers. The | ynphocytes were purified and red bl ood gqqdvgm%g@d3emved
by Lynphocyte Separation Media (ICN Pharmaceuticals, Inc., Costa

CA). The 5 cells were then activated overnight in rredl a cont ai ni ng 10

ng/ M PMA, Q@fboaghst i ononmycin, and plate-bound acti vatl ng_anti bodies to’
CD3. Total RNA was prepared fromthe activated cells byPEHUSHOI9b| method
. (G bco/BRL) and poly A RNA was isolated by Dynal bead 10 purification. cDNA
was nmade fromthe isolated poly A RNA and size selected for |argest cDNA
fragnents. The size selected cDNA wds “then i gated into the plasmd
pSPORT (G bco{ BRL DNA encodi ng human CRP1 gr otein is obtained by
screeni ng t he!IEHARYEEE f3ommsEPbeEphAumn Phead Engm sormal recombi nant
bact er i ophagehytzanwelunteets angher iptplhantces aceol i fledr afdzat i on

protocols (SagPrasaehed ‘%H% qgﬁ A library are
screened usi gg adi oac%?vieﬁ bgfk'ma‘-m?oty]es ?{,sig%@ r%ﬁlNoAlﬁurl ne CRP1
gene clone a %‘i’sﬂc “ﬁ%& fe @C'andcpﬁﬁﬁr‘-‘éesﬁ' TAé .prBRes are used
to screen 5 nytekis Metrer tshén fatcexivfaltem ohermilghtce din| hédiar xonthesgngfilters are

pr ehybr i di Zedy§ Gig/Aahiul! SR rigIB0%6nfaTal &X Denhardt’ s
solution, 0.5% Slg 917 Bn&w gﬁdn?ﬁsanamt hen hybri di zed

g Qk? m1l s:g nmon s
for 25 24 hr %t ’ZI’?(E Pﬁ %’6'% Q#H?%mtaecn x Se5gl BYA yam prepagedsol uti on,
.0.5% SDS, 100ty rthes athivategsk el DelAby itk Frimgl nmhetH®ERP1 probe. The bl ot s

are washed Inc@esc%sewomwp%@g hOkmA Qe 1sR1aEda X iy Beddo SOS for 10
30 i;a@%

C f 2X SSC f 10
m a?tS g&?’?‘s o‘fpig H’ggrm?‘g%g 3 a[tﬁﬁnh PNl are o

sequenced ancBI‘bPﬂaﬂfgdzééizea%emdl fed lmr@earrpp&lfrmmse 3The
' 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




35 B7RP]. DNA and Am no Acid Sequence 3 Novenber 2003 WO 00/46240 - 72
PCT/ US00/ 01871 A cDNA cl one, designated smll-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 nNgeNBePS3El NS
in a public database revealed 20% am no acid identity wwth nurine B7.
(Figure 2B). This | ow honol ogy was significant because nurlne 37.1 shares
only 24% aniWe00/46240d i dentity with nmurine B7.2. Despite t éﬁgws,}]o

honol ogy, critical cysteine residues are conserved between e open
reading franme of this clone and nurine B7.1 and B7.2 at residues 62, 138,
185, and 242 (relative to the initiati met hi oni ne, Figure 2B). The
approxi mate nature protein length and the location 15 of the transmenbrane
region relative to the carboxy- termnus are also sinilar in the putative
ORF of this clone, as conpared to B7.1 and B7.2. W naned the gene B7RP1,
for B7-Rel ated Protein®C %@' gkere e dps¢uBAbed HillcRRAOB7EERL CDNA A Genbank

bl ast honol ogyoBbaindd (Iﬂd&eotwevm@etnyzeohoﬂﬂm@n&bnm Usi nébgryr i ne B7RP1

b Sequence werf Thgy DRk O EHEIRAtIoR 82 fun %%14?33éeff°“t B8 gned
accor di ng ?oWP%P % SRt ERPPFTISGHE RO O%PSOEQinasiml@t ai ned by 5'

and 3' RACE Dubhic Hiatmbalsgnpaveéints 208athime a&ﬁwlde.ﬁwqé Gt ech, 30 Pal o

Alto, CA) acc t f ftur rocedures. Priners
) o pRuaLng B h@lga%%lﬁ% his. %%‘?2%%%5 CTG GGC AGT CCT

used for full Len h n
GGA (SEQ I D RtF* ai%sng’ ugeyTuziRecBT . h@hanes voty M mmimoNoverber 2003

acid identity w1th 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



WD 00146240 PCT/ USOQ 01871 - 73 (SEQ I D 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 ACC GIG CCC GIC G (SEQ I D NO
29) 2113-30 CCC AAC GIG TAC TGG ATC AAT AAG ACG G (SEQ | B \NQemB) 2063
2113-31 GCG TGC TGA GGA TCG CAC GGA CCC CCA G (SEQ ID NO 31) Priners
2083-75 and“ﬁp‘%ﬁ- -#6 were used to anplify the 5° end of the gene using .
RACE protocols. B mers 2083-77, 15 2083-78, 2143-29, 21¥peTAR000asvgl 2113- 31,
were used to anplify the 3' end of the gene using RACE protocols. The
resul ting nucl eoti de sequence contai ned an ORF of 288 am no acid residues
.beginning at the nethionine. The predi@ed mature human B7RP1 am no 20

. acid sequence was then conpared to the mature nouse B7RP1 ami no acid
sequence (Figure 3B) an@ERodRdN®o 268hare 48% ami no acid identity. This

honol ogy is- 30817 cantcchbegaugte tiie RRRDLEEY-REMeEN species’ is low wth
the CD80 (B7.1) gene, |%E[|2a§]h, .hezﬂouse and %uman 25 CDSO share only 41%
In‘po t tIF{’/', t'he human B7RP1 protein conserve

am no acid identi t_}/.
critical cystePhEr 7§ esiGEFeSTATES MGy GROr T¢x dapEcst ructures (amino acid

residues 1%, 92, 138, Xefo apdydO3s)relative to the mature protein, Figure:

domai n are  chhe A BB RCA AR PR IR RO GoCaFE & | Expr eosion of
B7RP1 RNA 35 3 Novenber(SEQOZD WP 0@P46240 PCT/ US60/ 01871
2113-30 CCC AARC GTG TAC TGG ATC AAT AAG ACC G
| (SEQ ID NO: 30) ' '
o 10 2113-31 GCG TGC TGA GGA TCG CAC GGA CCC CCA G
(SEQ ID NO: 31)

Primers 2083-75 and 2083-76 were used to 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 §

Expression of B7RPl RNA
35



- 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 BnghgiBassygs and
acetylation with tri et hanol am ne and acetic anhydride. Sections were
hybri di zed 3‘3“; at 55C with a 969 base 33P-I| abel ed ri boprobe
correspondi ng ucI eotides 1 to 969 of the nouse 10 BYEUStg/el§tience.
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. Sl i7des were di pped I n Kodak NTB2

enul si on, exposed at 4C for 2-3 15 weeks, devel oped, and counterstai ned
with hemat oxi | yn and B¥siim sS$sot hxowsid/imaetlenausim;i RN brabexkficel d and

transnitted lgnghe7Rbi Usdmat i aaute ﬁéﬁéé’vtﬁ's@dle&a@@?é‘sf Leuakyaid on of the

ti ssue rmrph%at%gyé andl‘% c{]eybrfgg éﬁt‘ion Si % lhe anal ysis of the
B7RP1 RNA by 537°sPtl % i HOWEALEhEE ¢ I‘FE‘GB?RPPPEP«WWas highly
expressed i nad Sapmef PXAmhdiod inmsitwttvirididatigmphdsstes awéterat i on. B7RP1 .

RNA was espr ersadabilifed vh)tmmbom ﬁctﬁsmle&eahﬁytcﬂ)e@é ioh&Yffn S patches
of. the 25 |n é’tstl ne wthin these

een ression. '
| ynphoi d tisSO ea%ﬁ%%pf% gefgdapﬁgﬂ%rgﬁﬁ ﬁ'ﬁﬂb\g 165'&@?3?‘1“%/ expressed
in the areas a@lethC@mhywe ot Bertime iwere hybeihdizéehesernightons i ncl ude
the nedul | aaqzr fw;_ aséhﬁﬂprla%%ﬁ.%flf Q%}%}%&% 3 of 30 the Iynph
e

nodes, and the |cu ome regions o yer's patches. The
expr essi on 01"°E7RF@° §° FFI“& pOtidRR ik ite P69t ok Fheymenseof APC
i nvol venbat iB‘?RPD.prdllmrl;bd | sEueessTﬁmkmwa#aysrem@&e@&:&emhséon | ynphoi d

tissues 35 gy sEf&?a'fdil%@alb?X&r%e%”oE“ SRLO, %ff\&c | nvol verent .
In the |lung, B I’eSSI on_was found e su nucosa regl ons,

consi st ent V\Ilwll ﬁjtf’r? sFﬂrtaﬁ?ri‘"g"é?Fr&td‘8§§S| e shen gehdgRi| i ntestine,
B7RP1 strlngency 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



RNA was found in the |amna 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 accunul ation in response to tissue danmage strgRgh¥mbBddAt es
that B7RP1 is involved in |ynphocyte 10 activation. Expression of CRP1 RNA

15 RNA in si bridi zati on using RNA probes to the CRPl gene'. Muse
wbé%

ti ssues were pr 8484 as in _ Exanpl e 5. Tissue perneabilj L.on; probe
hybri di zati on, slide treatnent, and tissue staining were ﬂgﬁ}ég@d@r’i'bed in
Exanpl e 5. Sections were 20 hybridized overnight at 55C wth a 603 base
33P-- | abel ed riboprobe correspondi ng to+gucleotides 1 to 603 of the nouse
CRP1 sequence. Sections were examned wth darkfield and transmtted |ight

i1lum nation t'énvaﬂkremenﬂ:wlﬂrﬁr&ﬁ@um@galmtpilogxﬁéegl% ti ssue nor phol ogy 25
! 17" 8 g?“%d nouse

and the hybridijaathenssb@idsail h_nodes frommnornal m
treated with oxazol ope were s?éc%?gﬁgﬁs’arﬁnéﬁéf:%'édﬂft@r a Empat A

expressi on. Th&"sBREIYTD RFIRFFSANEy np¥n ridee smahbvinrtegieater g gy €ssi on of
CRP1 RNA than RNA wasnfduD imouRe 1wy Eria_ﬂe ﬁ%cils}si‘f?% of CRPL was in
the paracostey, sactesl -cell.activit Thereforey” e ession of
CRPL RNA is cogshsﬁrgﬁ%ﬁ h tégtggo#welr-'l Vh‘bﬁhcﬁ%"@é%ﬁh@@ﬁt@nd is
up--regul at ed upohtT-EEFIon LBty averiapms 9itbvihh exp2e831i D O/ 46240
Pcrrusoa/ 01871B7RFH Ri¥épy Thisd clkims akfiicen o &NE7BY ie&bggggg&i of; (GRP1- Fc and
B7RP1- Fc Fusi oDyisRd &4t aechfu§ QP85 UGt LLRe DNA expression vector for the
~CRP1- Fc fusiog.protein, the coding se JEREEFY Lo tissue damage
T t ngfy Indicates thd 37%191 is involved in lymphocyte
10 activation.

Example 6
Expression of CRP1 RNA

15 : RNA in situ hybridization using RNA probes to
the CRPl gene. Mouse tissues 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 riboprobe corresponding to nucleotides 1 to 603
of the mouse CRP1 sequence. Sections were examined
with darkfield and transmitted light illumination to
allow simultanecus evaluation of the tissue morphoidgy

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 expression and is up-regulated upon T-cell
activation. '

35



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 expresshqihbfpbPiodor the
B7RP1- Fc fusion protein, the coding sequence for the first amno term nal
269 15 anmino acids of the B7RP1 was fused, inframe, to the coding sequence
for the cartd®H8r ni nal 235 anino acids of the human FecTesceoigiisot ype
lgGl) and ligated wthin the polylinker sequence of pcDNA3 (pcDNA3/B7RP1-
Fc). The codi ng sequences of both CRP1 and B7RP1 20 contai ned sequences
fromthe N-term nus of each protein -uféte, but not including, the putative
transmenbrane region of each protein. 293T cells were transfected wth
ei t her pcDNA3/ CRP1-Fc or pcDNA3/B7RPl-Fc using the FuGene 6 transfection
reagent (Roche Mol ecul ar 25 Bi ocheEka&mblse 7 ndi anapolis, IN). After four

days, the conditioned medhac¥efsn Gold 8akSi AN dhgsFc fusion proteins
were purified by batc% Er?natqgrqﬁﬁﬁ using , Protein, A Sepharose
(Pharmacia). Fc fusio R% ot & PR BSFHaFFor tFePt SFRERil®re el uted with three
col um 305vol unes of | munopure Gentle Elution Buffer.(Pierce), and then

were dial yzed agai nst d&QoHcedBE Ohe HAMBpEERERn MUeaM Do . pH 7.5. The

30"k wach (5B SEPEr £ FEICR BRBe SR e SROTER Seienrr o Rt vare
cal cul at ed u$hggféxst minen tegménal cléhamiger pobds fofoheh@RBLi no aci d
sequence of %eboresger GaRnDh 08/ 4R AbAIGY LBGRAE Ly g cach protel
S Chr 8 e et LR s 0¥l U a1
- I'denti fi cati dAseFYERAEIGJ ag@Rpigated within the polylinker
sequence of pcbDNA3 (pcDNA3/CRPl-Fe)}. To construct the
DNA expression vector for the B7RP1l- Fe 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




. as a Receptor-ligand Pair In order to determ ne whether the novel 10
proteins were part of the sane costinmulatory pathway as that containing
CD28, CTLA-4, B7.1, and B7.2, we wutilized a cell surface display assay.
This assay uses ACAS (Adherent Cell Analysis and Sorting} pgRahpel 50030
anal yze whet her nenbrane-bound proteins expressed in. 15 cells interact
with various Fc fusion proteins. Cells expressing nenbrane-bound proteins,
i ndi cat ed dMOPMs240| ef t side of Figure 5, were incubated pétidsosisfiusi 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 besfuCene 6 reagent (Roche Ml ecul ar
Bi ochem cal s, | ndianapolis, For each transfection, 3 gl of FuGene 6

reagent vas agegthidreéih 1. B@Pés%%numff exeL BENTRI Aordldid] 18 25 10 M

I ncubation at oon11eqperature i plasnm d
dropwi se and FTHBYR vadd 9H5&b3§ede¥Rﬁesf3°ﬁlﬂEt%ﬁ?PnihgcaQGVH“h1x was t hen
added to thepreté¢invig shows ih BiguReEMBWI th 10% FBS. The cells were
i ncubated at 37C in a 5% CO2 at nbsphere. 30 As a control, CHO D- cells,
stably transfected with an expression plasm d containing the cDNA for
human CD28 were also plated at S5GEksafdecel | s/well in a 24-well plate.
After 48 hr, the nedium t 5 a was renoved and the
PG 1L RATLER pE Lmel SpBTER 10 T hg o

cells were mashed tw ce -

purified Fc fusion proteindS ft 3P ﬁéHFﬁ AvE#E added to the cells,

~-Which were incubated for 30 min on ice. The cells mere washed three tines

. 0 )
‘ XI/:MIEI'QZ EEI’IMJ upL?ZdSe;)nf:B-S #tgl(rjrg% Egeg%;/@%teefmg&%b%%%%y oF aﬁ%?ﬁer 30 min on
ice. Aft¥ tRFekeing wers vérﬁaeﬁé@%wewtlmq#@t@m Bablray asovered with
250 pl of RPMchaedtentdimiiogt cphenatTired, BOr1AGAD &Takyswe. 10 ACAS
analysis of t{g;eeld® 4 R 1PQUPEaLdYisplay 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



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 B7RP1, but not B7.2, a component 15 in
t he known pathway. (See-Figure 5). These results strongly NJWEigat Sodshat
CRP1 and B7RPI represent a novel receptor-ligand pair, anal ogous to CD28
-and B7.2. wi#uwRéedh, Since CRP1 and B7RP1 do not interactp‘%qdﬂg& Br. 2,
CTLA-4, or CD28, they are separate and 20 i ndependent of &4n
costinul atory pathway. EX=19 9 ldentification of Cells Expressing B7RP1
Receptors 25 The B7RP1-Fc fusion protein was utilized to detect cells that
expressed receptors to B7RP1, presumagly I ncl uding the CRP1 protein (see
nple 6), . by FACS_an Spl eens were renoved fromfemal e 30

Si s
C57/ Bl ack 6 i Fﬁ%uﬁgu%rp%l(f@sm ctBnthedhngi pf purifded Brease t he
| ynphocyt es, ﬁ:\;ﬁ;@@dp@rhtem 120 Imindr ofi mddilat exge added Rentwashed in 50 m  of

RPM - 1640. Trteéusv»emleﬁla,@seeq&hbg.éaa FQMs o Goyogendad | Bpbresh RPM

m xed to break he cl u%g&u‘ .passe a 40 mcron
filter. T-cel9% o 21T S FLnet atdh RRID Blugm s Pﬁt%%dl n
RPM - 16405 5%HeBSweZeNonewirdred 848h\WD 1fI0/0f6 FARC-cai9j udaEBAUSAXL ©1871 1XPSG,

PVA, Ionorrymﬁhmaaﬁ@cl BaeDssad At ma /i) %@Q&ocﬂ&%%ﬁh §§8' acti vation
was checked %fw Sbj?glf con flrmatlon ahter \ ésh . _Act.ivate een cells for

i mrunost ai ni 88\ BAGRP SHY PRSP 3 BSKPYPat H% GRldSaverenN
Phar maceut i catos)ergdsiibbf3%t il eSuBpH deafiiaamdthien pl'EdnoOruweed in 100 pl

vol unes. 15 ugdvacak gh @%n: id he CRP1- Fc fusion protein or the B7RPI-F ¢

fusion prQtein was ad ﬁ%i vids /sa ‘%‘iﬁitl pg{%‘grl G}Wﬁaltgfgndxf Egn EI'EE 10

m xt ures “Wwere incubate
cell s were wasErdouswFectpgion @rote:.ns demonstrated that the B7RP1

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 B7RP1-Fc¢ fusion protein was utilized to
detect cells that expressed receptors to B7RP1L,
- 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,



m of wash buffer. Binding of the fusion proteins was visualized with 2
jig of goat-anti-human (GaHuFc-FI TC) conjugated secondary antibody in a
100 1.11 volune for 15 cell staining. Cell marker antibodi es conjugated
with PE were added with the GaHUFc-FI'TC, as wel | as cont B¢loveinbet 300 PE
conjugated anti body controls where indicated (rat isotype). The sanples
were incubated on ice and washed as before. Visualization was done by
FACScan 20 wodloyezse with gating on the | ynphocyte popul api-pssomsrPoubl e
staining with CD4+ anti bodies and the B7RP1-Fc fusion protern 1ndicated
that the cells expressed both the CD4 marker and the receptor to B7RP1,
presunebly CRP1 (Figure 6). Simlarly, sgouble staining with CDS+ 25
anti bodi es and the B7RPI-Fc fusion protein denonstrated that cell’s

expressed bot i ygbg amA'BEIgg%mggﬁggta{ds_ingg%lggé ag__) gg}gghgggl&fot reliably

det ect such double. stainin .inin vat e yte preparations.

Since CD4 and O¥BERAFRE T- TiphdcoEel Yakdas, was\gheahed3bypwisiadht e that CRP1

i s expressed eonddtingbimd afbér atchr CDB8+ T-cells. These data are consistent
with the increased exprasvapBaopfill JMsi Boi Wamlinggthypsghons  of |ymph
nodes from.sensitize g%qe as _conp normal 'm ce %%%Ie 6). 35

red to
Exam O e 18 3"R&FelB GG’S%’O@/%%% PEFERSeRY®1d11ICN80 | dentification
of Cel | s Expr &eimgc@REilcadlisjawdsh Tihet feRR] rEsufpeided, pantietemas utilized to

detect cells thaknekesensadol hyapdtuids CRBL gPhEYE B Kep tRE! uding the
B7RP1 protelncéggg gx | e %%’EgéQFA anqgéfaﬁsgflgure 72.%§$!enocytes
~were prepared R E§§H§1 gtely hitha g * FMESPPR BEPFSA i on step was
S onmitted and t wascatifledwer.& digreamplelarss prpdopSiHEnoantesherrhaloubl e
stained wiph @4eRré8228)e ihRuRBEKE o NtideP@di-e50 aiGh WienCRP1- Fc fusion
protein.  Cel L3 gt EndPtShied. | Nohe YL 206 PRI ¢ TR, 5.0
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
CRPl (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



B-cell marker and the putative ligands for CRP1l, presumably including

B7RP1 (Exanple 8). Therefore, we conclude that B7RPl is expressed on

B-cells, a type of 15 antigen-presenting cell. These data are consi stent

W th the expression of B7RP1 RNA in B-cell regions of vagiambgraiyy d

ti ssues (Exanple 5). FACS anal ysis of the expression .of B7RP1l on

peritoneal @B%U%ﬁﬂgges (Figure 8). Peritoneal cells 20 were collected by

| ocal | avage P a normal nouse and washed before bei ngPERUSHMEH with the

CRP1-Fc fusion protein or the Fc protein as a control or with the F4/80

- nonocl onal anti body (which detects an antigen specific for macrophages) or

an irrelevant., isotype 25 matched cont B8l -nonocl onal anti body. Cells

.were'then washed again and incubated with goat-anti-human Fc-FITC

conj ugat ed anti bodgenit figafignt bdr Cobbhimxpreceihg tRRle Ligaséssed in a FACS

anal yzer for their light scattering and fluorescence staining properties.

Peritoneal cells 30 werg fi I Stingui shed in subsetg.on_the ground of
i saires

their light scattering ETEAFLD YA MIpragee YRre identified
in region 5 (RSrepbca dhatt exbresded iltigandssto dIRAly prastmably ght
for the FATSD St Lamn o P e e it %53 “Vacr ophages.
iﬁrregion 6 (ﬁ%%aggk%QQ%%ﬁ?kﬁgdg Vé?hﬁ%%ﬁ%%ﬁ BT I f§7ig;h%1 mefelg
singl ed out ofxemeleali sexgenthéhe L2dhr ihiceddeackivatiiomgstep wam F4/ 80
antigen and fewidtéa #ed i RRd1lsbietda1icRRk1FCahMs)E protein (Figure 8C).
These dat a |n§igﬁ£’§(¥i€&atwéfqug lja%taql%%%i’ wggﬁs%]m%l(%%wgl ng 5 B7RP1, are
expressed on Crophages, a proressional Tanfigen presenting cell. This is
consi st entOwi FRTERP1aNGRPGIARPENAURRE | P L-FeTLRghpmawpteineti vation. Exa=le
11 10 In vitrgelhbi wei®rdetidaited thabfedtgivasBéBPhotiracHei®DABR Protein on
,COnA—Stinulat%chlkyﬁgguggﬂéﬁa the putative iigands 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 6f
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)



Mouse spl enocytes were prepared as in Exanple 8 and enriched for

T-1 ynphocyt €s 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 | round-bottom plate. Cells were incubated for N¥vERpBESHgE (no
adds), CRP1l-Fc, B7RP1l-Fc, or B7.2- Fc, fusion protei ns as mé’l cated. Figure
9. Media (nﬁmgﬁ dds),. or Con A at various concentrations were added as
dindicated i Ak botton1of Figure 9. The cells were Paeusiftiabat 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 i nhi bitory wseei siryledyouthens thedsgsisowdyeheir riasseiptasance of 1 4g/ni

and 30 3 49/ MseGanidy RO! d PSRRI R dntEodpO D BL Zelimed Usi on
prot ei ns showed gngé%f hlbltor act i vit ¥ é%f hi gh .
concentrat i oV\E’ %b Dk R0 B9 nat{FE)ﬁu @ )ts He% Iqat&eat h,
presumabl y thﬁ@dgﬁatev@laiadmmﬁsoﬁox)fcﬁﬂie Poselbly mctdluﬂlmm of either 35

B7RP1- Fc o5 BB7RpE¢, asé MifdrieaaRll ¥niiRghadet Nea fm the
detri nent al eff%cts %f hi concsgg q%lons ge 5 %ﬁbﬁ%355%003 VWO 00146240,
h

PCT/ USOQl 0187 2E2983 PY&HFOE0, M B8t 8?’95%“& BLER{GRE funct i ons,
t he effect byaBKiRPiRFb prsitdion dasTghewhecytRaacgivaribo. protein on the Con
A stinulated cells. These data indicate that the B7RP1 protein functions

.o regulate 5 T-cell proliferatiog%$§éﬁ§£%f 12 System c delivery of
.. B7RP1- Fc fu5|on protein in _trans 10 The B7RP1-Fc fusion protein
descri bedifn Exmmréfnéétm’e%y&‘f ABEEBTRRIFCs fueion c

" Protein on ConA-Stimulated T-Lymphocytes

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



expression vector (Sinonet et al. J. din. Invest. 2,, 1310-131
and PCT Application No. US94/11675). 15 The codi ng regi on was ex
- pCEP4/ B7RP1-Fc using the restriction enzynes, spe | and Not I,

fragment subcloned into the same'sites in the previouslyafeRch®
ApoE-liver specific expression vector. The resultant plasm d, HE-B/7RP1-Fc,
was 20 sequenced through it's protein coding region, and sequen
fl anki ng t hWO8odiz4lg region, to ensure it was nutation fpegysehagrpl asm d
was -anplified and purified through two rounds of CsCl density g
centrifugation. The purified plasm d DNA was digested wth the
enzynes, Cal and Ase |, and the 1.5 _transgene insert was p

agar ose ge

Si ngl e-cel |.

9 (1994)
cised from
and t he

BES003

ces

radi ent 25
restriction
urified by

el ectrophoresis. The purified fragnent was diluted to a stock

7 et on sole o Oertobg il SIS el Te e and 02

mce were I njec

enbryas. from BDEL [
as describedég%méﬁi?FErg%t£{%3¥'q§rBE?tﬁﬁﬁlWa%NﬂiﬁﬁtE%ithﬁmaﬁ73ZrFﬂ
(1985)), excaptotgia onnfkettCam Metdhetaved ecdldel eghessl dada i coni zed before
use. Enbryos setieq4d tHEedR5 Ppenn

2-cell 3 ve,gber 2003 v\g 00/ 46240 B%t#% o’%‘%@?h-gcgga’%&%%%slmre
d to date

U8 pseudopr egnant CD1 femal e mice. Fol | owi ng

transferr

THd &P

term pregnancy, 56 offspring were obtained frominplantation on

- mcroinjected 5 enbryos.. The of f spgJ4 re screened by PCR anp
of the integrated, transgene.in gen %ﬁ% S | es. The, t arget
anplification \Aﬁ?yzf‘t%g gﬁl’r‘éegﬁgb %ghc’ﬁﬁ ~FOfdP T RBoPECF AR o whi

i ncluded in the expressi on vect diranggendtingose used for 10 PCR

anpl i ficatg on were: 5'-GCC TCTAGA AAG AGC TGG GAC-3' (SEQ I D NO
5'-CCC CGTI GIT CCA TTTTﬁgG%fﬁaij}c &%g | D .33

15

20

25

30

35

n protein described in
Example 7 was subcloned into an ApoE-liver specific
expression vector (Simonet et al. J. Clin. Invest. 24,
1310-1319 (19%4) and PCT Application No. US94/11675).
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
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
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
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

mM EDTA.
sentially
338 '

5to 20

t he

l'ification
region for
ch was

32)

(1985)), except that injection needles were beveled and

siliconized before use. Embryos were cultured
overnight in a C02 incubator and 15 to 20 2-cell



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 (rmouse #1, 3nNdbemBer 00330,
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 |iVEQ /46240t he founder animals and 25 negatlve cq @géﬂ §7 terrrat es
as described (McDonald et al. Meth. Enzyinol. .U, 219 ?‘i D)| Nort hern
bl ot analysis was perforned on these sanpl es to assess the |evel of
_transgene expression: Approximately 10 Lig of total RNA from each ani nal
was resol ved by agarose 30 el ectrophoresfs denaturing gels (Ogden et al.

Met h. Enzynnlemb%yoglwérl@&@a)ﬂ tran ferre to HYBO\IDN nyl on menbr ane
(Arersham), and_ probed with gggg%ﬁ) 8 8 $fFc insert DNA.

Hybr i di zat | on*RaE COPEF A He §P o fenaly “&F363C in ExpressHyb Sol ution 35
(C onetech) and 2-4 X 10091 Meringf téﬁbqh@@naﬁ@pe/gﬁ 0¥ f 2003 WO

00/ 46240 PCT/ USQQ;Q@_L@?@IC%H n ffer. .Fal ng ehybrl di zati on,
bl ot's %ed tWI %XQ%E%‘Z‘%} f& 5% ByCTodgAee Y‘%&merature for 5 nin
each, and he W%_%' OfEeREing (yeps, spreenedde PER 15- 20 nin each.
Expressi on of aﬂ‘lﬁélél‘t#@mg@rfethe frosdarkedneraitiifehel ihi ddiniRt €S was
determ ned fobNawsagpBaE Or alie0g5 ALY re heg t .anal yses i ndi cated that
seven of the, §a§iﬂéfwl .C fo&mggés exp]):r ggéfédgd{;t%?%f“é %Iw? 8f the
~transgene RNA Esm) 430 Bnirtmenywhich Was negative control
" hice and t hr eénEHudRRrn (tﬂm exBﬁess;muh 9é§:tofh d Thet oBkpsL seleitet abl e

| evel s OfltRNAPCRm;&J_Q@tBEBP‘le,F&. fusion protein was-determ ned to be

~secreted frommammalian cells in culture (Figure 4B and Exanple 7),

expr essi on of the trans%ene MRNA shoul d be
‘-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
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15 indicative of the level of systemcally 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 BegreRBYr fotd
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 gheadyo goaigegt heti zed and bl ood drawn. The bl ood was saved as both
serum and whol e blood for a conplete serum chenistry andPREWHIBSHgy panel
Radi ogr aphy was 30 perfornmed just after term nal anesthesia by |ethal C02
I nhal ation, and prior to gross dissection. Tissues were then renoved and
.fixed in 10% buffered zZn-formalin for Médstol ogi cal exami nation. The
tissues colleg%gdﬁ .included the liver, spleen, pancreas, stomach, 35

Tpg

" duodenum ile yartion duffes. cBeblowikigd hebridizpriotycblyes or gans,

ski'n, mamary wgkanasshed v ,cebdal Bx Ssdovenhkegnd0H3 200/ 46240

PCT/ USOQ 0187 L emp82at: | yag, S achea, eqsphagus :

t hyr oi d/ par at Iayﬁiéga?%@nbiéféjsef%%u?nég%%r% ttglsgt bice dd 9ndK §¥Gmds, white

and brown fat 2" 8PF @harR0E, foBoh2- ARMigweaghi naxpsissdder of avie skel et al

muscle. 5 Pri gransgénaain dountiee ahdl ontr@an 116t &hhseadelas determned for

the Iiver, heagterflAd@cb1IthIRGYauedl B0l 3pngPl con, and thymis. Af ter
essed 1n pgr

fixation, the tissues wer ro araffin blocks, and 3 dun
sections were obtai ned.NoK¥ RLAF seplvsess ingieated (vdaB- Bevemocyt e
mar ker, B220, ointhe herandgemiko fytnders kempreEBdd detecHa®1borapehs - To det ect
B220 or CD3 expreRéi efandqen@PkitR (héudd 4panaf §ing enjedded, 4
. lam sectipps-were deparaffi.nized an h,é?atéd tgpﬁgﬁﬁnsgédaﬂ%ter. The
Pos- 4g] &
. negative contro ice and three founders (#4,
30, and 31) did not express detectable levels of RNA.
Since the B7RP1-Fc¢ fusion protein was-detefmined to be
secreted from mammalian cells in culture (Figure 4B and
Example 7), expression of the transgene mRNA should be
15 1indicative 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,



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 Bydqefbbiadet ed
rabbit anti- rat or goat anti-rabbit i mmunogl obulins, peroxidase
conjugated streptavidin, (BioGenex, San Ranon, CA) vmth DAB as chromagen
(Biotek, SalfQ¥&4Bara, CA). Sections were counterstai nggwishdpfigmOXY! i n.
25 In thls ‘'study, normal clinical signs were reported durlng the in-life
phase of the study. The whole body radi ographs of the transgenic nice were
conparabl e to those of the control m cegsThe overall hematol ogic '
paranmeters of the transgenic nmice were %0 conparable to those of the

negative cont heargf Olifhg, th@ygh:r_%%regdl So %Ll;&?a es in indivi dual nice were
present: trang gﬁpé ;%Ba ngy#40 | NCr éase ur’n globulin levels
(hyper gl obul i nehmia) “an had®3NEY i9gctay erectum,t he hi gh nor mal

range acconpaffiEendl glzmdg), b@mm ladebsown fdie, |seWal9E drvange, which is a
pattern conmobbye SeafraN,t hr@ﬁéﬂﬂ'&a@%kgeé‘h& ﬁcéﬂ\égfbrﬁr 21003 WO 00746240

PGT/ US0010:187 l, on of _the i nmune an wei ghts of the
ot her traggs.gelr%l c- %q%:oe%%/exra ﬁ é}f WPPEEa‘H’EQ@“d’YqJ‘H@FEn‘D’EWromthose of the
~control groupdetgEnimad é\ﬂanhﬁlht\@p?at hekoyi csadomah:hngkﬁdﬂ@e 5 present in
the transgeni adremsls, Theleea i ithylMePh afiagde tynsgeni ¢ B7RP1- Fc

m ce. were nod nlar ared o the control
_-mce (Fig. 1%%@&1843’ wlf"'gr% B?éég%ﬁk R %’6?%{\%){’ Il'r‘;&ngﬁorﬁ:ﬁ%r?t W o] | j cul ar
 hyperpl asi a sE&FF Ja&nsemeaﬁgela dary 10 follicles (Fig. 10B-11B) wth

| arge ger¥ nal cent er s ImmondiistictenRstiy ﬁ?ﬁ%heBBcwlc(@%mllD) and a

“few scattereghy G3+ |l 54 R aracorti + T cell)
B2l ! 5 éeﬁéwi@&p ndQR LYK &5, o

area was al so m) erat.e ar ged
ormed. To detect B 20 or CD3 expression, formalin

flxed, paraffin embedded, 4 um sections were
deparaffinized and hydrated to deionized water. The

.15 sections were quenched with 3% hydrogen peroxide,
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 chromagén (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 ovefall
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 in the low normal range, which is a
pattern commonly seen with chronic antigenic




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 nmildly.to

mar kedl y expanded by | arge nunbers of well- differentiatedNJvasgar &3 s in
the B7RP1-Fc transgenic 20 mce (Fig. .10D). In transgenic nouse #40, small
nunbers of scattered Russell bodies (i.e. plasma: cells wth prom nent,

| arge, rounW®odonrtuacytopl asm c vesicles containing i muieghRfidisAS) were
also found in the nedullary 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 |ymphgid hyperplasia suggestive of a
system c response. These findings are consistent with a chronic, ongoing

I rmune stimul gLi i h enent of t ehu ral 30,imune reaction,.
whi ch | eads tgLB %Nf c%‘rg)lr%l ?gganlﬁ%n SXE BBt i =0 PR R A% SN i nto
pl asma cells. °?%%rs$ﬂﬁﬁ§QQ§ﬂcBmF¥%.Wﬁfﬁ:ﬁ&ﬁs@tﬁﬂkﬁ#ﬂagélha@hfﬁﬂﬂanably enl ar ged

white pul p ar éasmwihdseade thkecon€isl iggeupynphoi d hyperpl asi a i nvol vi ng
‘particularly 35 the B-cell secondary follicles with prom nent germnal 3
Novenber 2003 WO 00/ 4674¢ RCTLogslw (tigtopashiobegiaals chanigge mexet eri ol ar

T-cel | shesit hgrw@mt Cﬁ{Meedrathé:m: GRRE: Ol THd %s(eﬁltané%lp@:) Anot her

conspi cuous f 7RP1-FC tra mld

pl asmacyt osi sh:ggé {%Pe iSFAPSIERLe %s)gﬁir gﬁn’ﬁ%ﬂeg “EEW@ Wﬁ‘??’re% areas and
in the adjacehf M@EPCHM Gnl’FFaﬁ@g'é?ﬁxt qmﬁgée#GtmadlﬁacﬁBWQbau@r ed Russell
bodi es (Fig. 18kg. i Tmwetf)op;Thegt etipulk)hadrhai é&&@: miadelsﬁsr@u@ﬂtr anedul lary .

IoTSoes s ol O AR A et bl o [, (1
enl arged 1% t felbirdes - Fig- réﬂggﬁﬁb W%éaégérgﬁmé’éloﬁe@wfcont rol mice
.(Fig. 1059 andohealining 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



very Iargefbllicles Wi th prom nent germnal 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 mild eosinophil infiltratekmokheodd eum
of mouse #32) in the 20 thickened | amna propria |ayer of the nucosa, which
was present in the small intestine, but nore promnent in the colon of

the transgenfY@0Ms28. The |arge intestinal |ynphoid aggr LT) were
al so slightly nore promnent. in sone B7RP1-Fc transgeni %ﬂl‘éﬁ
(particularly nouse #8 and #2) than in the control group. Generally, the
other tissues exam ned, including the ghynus, bone marrow, |iver, |ung,
heart, . pancreas, kidneys, adrenal gland, thyroid, parathyroid, 30 trachea,

reproducti ve @eg@Bss akd ¥ al | y_..al.and, .skin, skeletal

muscl e, peripher %k" ﬁerve%r a %;@chgis%%géggﬁ_ %rtlg 1:‘:‘}"lc,sn,w RefPmRAFFY ar ge
intestine, bone “{FeRthrIHbMare §¥191 o OEsilAF) . wAnakhemd brown fat appear ed
normal and coffaFRbfecus findibgckyrBIRM -3C ehangnsmideheebegad N the control

i ce. 3 NovenbehimQD i ‘ JIS00/0 - 88 _.The data f t hi
St ud oS te xR ﬂ@gé&@ﬁgﬁ% Qéhéﬁ%'lﬁar glgﬁljdz%f‘%? e?n Ir:gmchi Imfzra

study denvogstr, hat ~ qver expression- of

( B7TRP1- Fc) & nsﬁ%gﬂ’é‘%@%ﬁ%%&cgﬁghﬁw AIFAENBRY P theamdiaceritzed by

promi nent rea&eAvBUlRnpliriRissehiponpisesitsé Hadled il iseatbersd! een,

peripheral anBusselErbvlieky TPhgNOLRs, idkde) JUlmAsS QG gtggg Ila% hoid tissue,
' s

as follicular_hypeLpl asi Xpansi on T cell areas” COnhspi cuous
~pl asmacyt osi smg%{go%g%’;sdgg‘aﬁg gﬁ%ﬁ‘@hﬂn’é‘?ﬁ‘%ﬁqm%ﬁﬁ: aiigll s. The
pl asmacyt osi W38 FEREEESABahP cthaly deeghdn theatantablchicsl atigly | gG  (mean
SD = 597 1@9810)m in transgenic mce vs. 209 80 ng/m in control

littermtes, n =7 P grd QRa1 sd&ehnal "B S Ua20,L9F (217 100 my/ i

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 colon 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.

1

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.



ng/mLl, n =7, P<0.01, t test). The induction of 15 Ig&a is normally .
associated with a Thi cytokines such as IFN-g Thus, B7RP-1 induces B- and
T-cell proliferation and stimulates B-cells to differentiate into plasm
cells and to produce i mmunogl obulin. These changes are coRigvbSBEr Md3zh a
2.0 persistent system c inmune response with hyperstinmulation of the
hunoral arm of the i mune systemwhich results in B cell stinulation,
proliferati %P oogedodi fferentiation to antibody- produci ngcplysesree! | S

t hroughout the |ynphoid organs 25 exam ned. . W conclude fromthe marked
| ynphoi d hyperpl asia denonstrated-in the B7RP1-Fc transgenic mice that
B7RP1 protein has significant in vivo. dy al ogical activity, related to

i mmune system 30 stinulation. Exanple 14 d oning of hunman B7RP1 35 Nor mal

hunan ci reulating peri pher ddea | ERNOEYE e chpaLAled chpom red bl ood
cell's using 3 Novenper 2003 00/ 3@24 PCT/USOQ! 018 -, Lynphocyt e
Separ ati on MU EFERSPRAr PR AR BlaF g atemh@ToFeln TS ShdPeT®hen acti vat ed
with 10 31g/ MBIREI-Fchoindtranagendb3mane i uthyres| anpinstcayipe West br ook, ME),
10 ng/ M PMghatald 288/ 5 ﬂﬁmﬂégknrgy@gi@iegﬁhﬁﬂ&&our s) at 5 37C and 5%
CO . Total was .t hen rep r%? gr th cel | s usi ng . TRl zol reagent
(G bco BRD). eercoéfafsé'avxg?‘é é‘b &t gg]eb@p ’rPFﬁbélﬂ?%r} ZR% the cell pellet
was resuspenigdenngl] IgmplrRuodss r andegutfagsogdehed Mmgdioidcel | s and
o g1 el TR 2 e e A Fervi gor ous
g;l ﬂéﬂg for \easse%%ﬁdéoggn%%&foﬁ“c?u gggﬁg?%ﬁosg'smgﬁﬁ?l&a%eﬁyand cgntriuf uéed .
_at 13, 000r pmip@ers3d opuhigeniy, irFslomgnandmalsont FheuptasmaryteRascl ear upper
aqueous ploaseirs \Wiicdipanied by higher levels of circulating IgG
(mean + SD = 597 + 298 mg/ml in transgenic mice vs. 209
+ 80 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



‘\

15 contains the RNA was collected 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
centrlfuged at 15, 000 rpmfor 5 nin at 4C The pellet wag pyvemder sigzed,
resuspend in RNAse-free water, then aliquoted, and stored at -80C until

| ater use. The |ibrary was construct ed using the Superscript Plasmd .
System for oBENs/4®sat hesis and Plasmd Cd oning (G bco BRIP?"{‘%@"“?{)E cDNA
inserts 25.with an average size of 2 kb, were ligated int port
vector at Salt/ Notl cloning site. The ligated plasmds were

el ectroporated into El-ectromax transfoggratlon conpetent E.coli (G bco
BRL), titered and plated at fifteen thousand col onies per, LB plate 30

(ampicillin 1 S e lifted _.onto colony/plaque
screen hybri dte%g é%%?a %%rgggoar%’or%u%s ?ﬁ&l\?}ﬁ% SPFETREY)-, T g@natured in
0.5 N NaOH, T S5eMNMETS Shen arhivaked whsh Hewta/all pbats lremdsi vely for 5
anut e38egch antiheD3 cirdtdliody hDhfetctech, W%'étjtlﬁro%ﬁt ,Higd) P"ftd3 od/m- 5| M -I[rldsb
HC1 pH an 1]t en crosslinke y
3 Novenber 3%& a%%%zﬁ%&%&%ﬁ% #’eg etatl rradiation
and baked %or OC R &% &8¢ i Fotaly BNA WD ERSn Prepdrdd @n‘-‘gmweh@ pr e- washed
ext ensi vel y r:al]ZsX ﬁi'thgatTMESM peagayy cdBbs | BRLt.hernpr ey iWdiraed at 42C

Sl non sper m AR %P%%ﬁé%?%@fﬁﬁ%ﬁ‘sﬁgt%&“ PEIEER o1 ary s

~screened with*§ %@%‘ 954 BRalt P g'ﬁ%tﬁﬂh&'\?ﬁﬁﬁnﬁu@%@?icﬁe% X110/11 as shown in
" Figure 3A .16%ebbs anﬁredwabetgdSattmoirOteinperamﬂneatfer ﬁaﬁ:‘mom ze codon in

Fi gure 3A @nd 7 t ¢l s I A. This
HuB7RP1 cDNA £ Y by or

seconds and" 1ncubated 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



rel eased froma TOPO TA vector (lnvitrogen, Carlsbad, 15 CA) at the Eco R
restriction enzyne cleavage 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 DNép&ﬁ@gﬁgpimMﬁs

| abel ed with 20 32P dCTP (Anersham follow ng the Redi-Prinme 2(Anersham
- random pri nmay ng system protocol. The colony lift filters were then
allowed to hydt))?'?ﬁluzoe with the probe at 42Cin the foll OM%USHE{?%r
~overnight at 42C, 50% formam de, 5X SSPE, 2X Denhardt's sol ution, 0.5%
~SDS, 25 100 ng'/m ssDNA. The speC|f|c activity of the probe was 2.38 X
10" cpniug DNA, |n apprOX|nater 2 ng Pabel ed probe per m hybridization
buffer. The pr renoved and saved for the next round of screening.

The filters rﬁh’éﬁ fasHeR At 90 od hgked, Boxs 31 rrigr aB08Q%F ith, fol | owed
by 1X SSC, 0. B/BPSumto®&C f Ghelbilvers were b¥eSEEhdd b%¥:&RSwd1,60C for 10

mn. The filtgr sxwase amwe.dtbnr&h&% Ifen2id, eXpas gbfri‘gié’ééd' ogr aphy

filmovernight _at .--80C ancl.ng ScCreens. ndependent

posi tive clon&t 423°Getd %%W%ﬁg %ﬂp’és %r%’%ﬁr@ﬁea to the 3
Novermber 2603 s\amueebﬂﬁzmcs@snsPCIowﬁmnalazima@cgﬁmﬁbnal aggs and the
positive clones scraped, diluted and replated on LB plates with ampicillin

100pg/ M, gro u‘5'5ern|ght as before and the colonies were |ifted,
prepared, and probed asThieswwiabelyEolramiticobN. 1ibwasty wadependent cl one

col oni es weresdr&ehaaeﬁltﬂ% @N&M@%ﬂpﬁ@:&bﬁamm nu%@ﬁH@f'&é‘éj for each
clone in tripli gﬁae e‘LPII g :ﬁﬁ ﬁ% gungg B7 %an Is 302 e
am no aci ds. 'i]'h 'Pyp%p? Ty ﬁS&(‘J a P e % the
t ransnenbtfine té’@rraphtlil%olt:mm&@h%evﬁqqﬂmotlnef'lwﬁaﬁmIayldrré'ﬁbms The human
B7RP1 gene hasimmédYeeaiya aciodpbderiod 71 th Figur®wee clang. This degree
of horol ogy 1 -3t @BLAL! §ANetNEE bFC dPYREAPYirs 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



human CD80 proteins are only 41%identical. Notahly 15 conserved between
t he nouse and human genes are the. cysteine residues at am no acid
positions 37, 113, 158, 215, and 216. 20 Coning of human CRP1 A Genbank

bl ast honol ogy search (GCG  University of Wsconsin) usi @Q\Id‘\'?éﬁib@ﬁ‘z@?aqpl
sequence (see Figure 2) retrieved a genom c clone (Gen Bank 25 'Assession
NO. AQD22676) containing a 104 bp sequence that’ showed hi gh homol ogy with

the mari ne @M@e PCR cloning primers were designed to overlap this
sequence. 3 TAT TTA TGA ATC CCA-3' (SEQ I D NO 3&rTusStoanal 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 anplified using the 35 znurine CRP1
pl asmi d described in Figure 1 and Exanp®® <1 as tenplate. 125 ng of the DNA
was | abeled with 32P 3 Novenber 2003 V\D 00/ 46240 PCTfUS00/ 01$71 - 92 dCTP
(Arersham) foPReWRTiRL Rdaredi amdithe posibines stianges seraissd,prime | abel i ng
syst em pr ot ocanuerettea@@ @epslatéa o izl 9&&&& Q,meiau 109134 F}gera' bl ood
i braries des%‘?]_gqe 1 %rgxngew vvere%g C ]h ridize with the
5 probe in the | OUi oy Yt \i e&\?@rﬁﬁ h‘E° C(“JEGShr) at
41C, . 50%forn‘ﬁ‘ﬁ4‘%le11f53ﬁdSSPEeP®e®em grobed s @Bsan;béﬁ 5% SDS, 100 Vg/m
SSDNA. The smzeﬂansquctlwhweoindéiﬁnaéﬁeecm %oigni%é%lgeom ug DNA, 1.5
ng |abeled pjg éﬁa h*gé'ﬂﬁ orisb 5 cf obe was 10 pulled of f and
saved for the next raoun Scr een r? q’h By EegRFehERTwashed in 2X
SSC, 0. 1% SDSP&EB FRoneodn) briphicats. | owed by 1X SSC, 0.1% SDS at 37C for 7
--mnutes, 40C for 7 m nGhGSquILQéngrtwom ﬂhlé&ﬁ;mahhgﬂnpﬁ%d‘t%nh@ nut es,
Eontlnually rrg)(mt 8! at ch the filters ereleasmgthe
| abel ed rir obe. e flf:t ers mﬁ‘r‘%tpvc\)/r nggé £ ]pﬁn;% ‘?,‘n"in'if 8Sed to film
over ni ghtt®at R ’\ﬂntﬁ £othanErRISRpTdE AR mth‘#rs 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



met hod reveal ed. 9 possi bl e i ndependent positive clones. Exposures were
aligned to the bacterial plates and the 20 positive clones 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 pl at eg ngveRbal Fdd0
anpicillin at 100 g/m and grown overnight as before. The col onies were
|ifted, prepared and 25- probed as before. Eight independent clones were

i sol at ed anwddMszpg epared by the Q agen m niprep nmethod.. A cDWA cl one
contai ning an open reading frane of 199 amino acids was PGRUSERE! (Fi gure
13A). This 30 CDNA cl one contained nucl eotide and am no acid honologies to
the murine CRP1l clone described in EXx le 1 and Figure 1. The nucl eoti des
corresponding to the open reading frang of this human clone was 77%

. identical to rin 1 e.. Trapslation of the 35 human sequence and
subsequent coérpa% %ﬁ?\%ﬂhf;ﬁt%@We 8r ReoF 08/ Lsperrhpet/ USOD 01871 -
93 nurine CRANATHPEEACr bakelisw G%tam pootmial .i dehei ¢ylomy L Fthe nurine
protein (Fi QUEELEHR) from ﬁﬂﬂaﬁlﬁébiphﬁﬁalnﬂid{FE?ﬂﬁ@ﬁ??e?ﬂ&é&éf%&%ﬁs A
et ween .

GRol genes, | TH SRRIRLE 03, PRRS D AQIDNES. Y BRBRLGLEE QYOS 301 ot (1
in nurine ® arkFoRfdR Ehesfehlowing dwbehdizatfar YREEprobeérnightt er act i on.
Furt hernore, (i myjskei mgmapswﬁmg&' %giggﬁr}szﬂ%e&%d d 141 are )
al so conser Vegollu-glg:i? chgt%f)geslo orr?sfp.)'ond to. c i’[EI nes, 1n 28 and CTLA-4
at 10. are involved ¥n (g |'00p fornifl Bn A nt efRofReeHEHC di sul fide
di neri . zat i orRCtAYE Y 85cthe prohe wpswAt b2 n#0 neprRY DNARd1sE rnget ur al
simlarities lahidlednprbafnl Noypyiadyatash | vusddidi Cahe phge LiisS s the
2“ Irrgprpﬁsglﬁ eswéflg ofESanm&edl@ogRgh% h&x &S 8¢ SCri&iing 9 MEMOTY
The filters 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



20 In order to study CRP-1 expression on nenory T-cells, splenic T--cells
were collected from6-7 nonth old mce. -These cells were doubl e-stai ned
usi ng B7RP- 1-Fc | abel ed by an FI TG conj ugated anti-human FC anti body and a
PE- conj ugat ed antibody to either CD44, 25 CDA5RB, or CD6Y.Ndvembsi 203w t h
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.
Interestingly, a conspicuous nunber of these cells are CD44 high(Fig 1l4a)
and- CDA5RB M4#0864q Fi g- 14b), a-profile typical of nenory I’E Ll s. These
CRP-1+ nenory T-cells are in a resting state, since thef g‘&ﬂ%‘lméxpress
the activation marker CD69 (Fig. 14c). The expression of CRP-1 on nenory
"T-~cells- indicates that CRP-1 has cogthgml atory functions on 35 nenory
T-cells. WO 00/46240 - 94 Exanple 17 in“vitro-T-cell costinulation

i nhibited by aptif r 01871 5 To determine if the
B7RP-1 protein E{; Q%ﬁl&ﬁgﬁéﬁﬁ %? EEQ% q0ing |agid ddeneitat ed CD3+ T-
cell's with t h¥iB?REe RIringspEateimt @iguzaedld) antin GBAitask, hady in an in

vitro prolifemaitt bleﬂweérsa‘ymo Babd114 oanb FOPPPE BENID R6! ¥§) paal anti bodi es
or rat anti 1QsA® Eﬂn%é Qnal; anti od| es were théh used to :
specifically iFELaPERSin vitro. B7RP-1

rabbit pol ycl Eﬁar“°£fﬁ‘%”§él?%5}@sd\4‘é?ﬁ’%¥. @%QT'BI'*&?:ﬁmomwlmem te rabbits
+(5-8 I'bs. inanddiumei Q2B whae igjeeeadisM i mm&been@?RF’l protein.

Each rabbit d t 50 of marine, BTRP rotein
V‘@ﬁtéfﬁ@ﬁloﬁe Qﬂrgﬁé( ind rﬁ%ﬁl%a LoRBiEe éa%i‘df

~emul sified in_an, equal Vvol une it ers uvant .
< JFurt her boost%o%t é‘21419?1d ]\ﬁér 8rperlsr mahsieyvetie SBmaser ocedure.

Ant i body tlte¢!§smsrrmrreslam¢)ytflq9rstéiﬁ&§ id&p28eanfdePoRst ¢t he
anti sera IeVegtediRAYR! enafl i R formation and intermolecular
disulfide dimerization. The close similarity with
murine CRP1l, and structural similarities with the CDh28
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,



titers. A 30m production bleed was then obtained from each aninmal. This
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 positi V§No§§|1nﬁértid®@ by
B7RP-1-Fc affinity chromatography. 30 a i- r' 137RP1 nonoglgnsl| i
anti-nmurine B7RP1 nonocl onal anti bodies were generated as described in
Practi cal iwoumakagy, second edition (1980; L. Hudson apgrifsesoshiay;
Bl ackwel | Scientific Publications; St. Louis, MJ. Briefly, Lou 35 rats.
(Harl an; Indianapolis, IN were i nj ected 3 Novenber 2003 WO 00/ 46240
PCTI USOO 01871 95 - intraperitoneal ly_wyth nmuB7RP1-Fc fusion protein
“enulsified in Freund's Adjuvant at 4 week intervals. Three days prior to
fusion, rats were boosted intrave g@!% gih sol ubl e mnuB7RP1. On the day
of 5 fu5| on, the animal was sacrif carbon di oxide and the spleen
renoved aseptlcally Si ngH@ ¥éFro Birsdénspehimlsatgener at ed using a tissue
stomacher. Both spl enocyhlerbiandl ¥3- AgtiBodia®y/ ebosmreell s (Anerican Type
Culture Collection; Rockville, MD) were washed in 10 serumfree nedia then
fused by the addltlon of pol yet hyl ene gl ycol (PEG 1500; Boehri nger
Mannhei m Bi ocheni.cal s T f8taFabef i the) B7RFel gwoteinekas ri nsed once,
resuspended Ifbﬁﬁ%iﬂﬁﬁﬂ)&b&&ﬂ&ﬂgermnhT%ceamd pwaifntubhﬂéa &3 mel-l tissue’
culture plat €Se lil’gqﬂdgl %%edgyﬁplp_ﬂ.@tﬁr 1 oHE i- rorapn? EE %ﬂ’z -cias t est ed
in

for specific anfib Vi a I.rec nzyme- mrunosor bent
Assay (ElA). @H%o%dﬁ’l \Ré‘l I1§‘ Vﬁﬁ?’%aﬁr A4d EepRE L ,a@sak;, ndRk#RPiter e grown to
10 m cul turemtai}dnodsreomnPllnpblmﬂcmam anbgbodn.é&dxrar&tommch cul ture was

' g?or P?terg{‘}. zﬁﬁgxg%e'ﬁﬂﬁﬁloﬁloﬁﬂ:@aﬁéi Yax?dl%oBQeé ‘%&%tﬁ?%?gé?g%y&ﬂ]gse met hods
were plated t@%ﬂ%’r%ﬁg@ * &%??E)rﬁﬁ% é’é’l 88’?%3’“‘5‘6‘5 by EIA, and final cell

i nes .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



mai nt ai ned for anti body generation. Antibodies were 25 purified fromthe

cell nedia by protein A agarose chromatography. T- el ar-ion and T- ell

pgglifgration ass T-cells fromthe spleens of C57B1/6 mce (8 30 12

week-ol d fenmal es, Charles River Laboratories) were purifgeg/BhoBRessiy ve

sel ection through a nmurine T-cell enrichment colum (R&D Systens). The

T-cel | s wer BOOH#I0 ej t her used directly or further purifPEHUBSOH i body

and conplenent lysis as follows. Cells were 35 resuspended (2.5 X 10°

cells/m) in RPM nedium containing antibodies (all at 10 jig/m and from
. 3 Novenber 2003 WO 00/46240 PCT/ US001018%1-.- 96 - Pharm ngen) agai nst nurine

CD11b (Cdone ML/ 70), NK-1.1 (C one PK136), CD8a (Clone 53-6.7), |-A (Cone

I\/E{ I114. 15. 2% hig@;é,ﬁe,gﬁ@fé%d 1hjgsagitlgqgl§ﬁ%8_82-gof@ﬁc}rﬁ%gotgglongogAS- 6B2). The
cells were n..i nc ed an_ice, r m_p, , pel |l et.ed at rpm

r esuspended i%mﬂ;ilij%é /l\?q?‘rSanPi/lx_{é)Jrlﬁrﬁﬁitt agoﬁp‘fees?lfeﬁfl BEYOhE, #S 7764),
and i ncubat ed Thsee afexgidiniosnsp Besiam aetg7eergrwosted s were pel |l eted
agai n, and t hgnepapbesiilly Wieht BBNibldamp7epeat ash 3Rl apg gkating, the

- cell's werezwagh 0w RPM.  cont ai ni. 1Q% FCS. U bottqguoed. 96 wel |
pl ates wer@ c%ggga&wi %é }ﬁllén%/?i w%ﬁ)'sa%crﬁli. 8&% %’fhe?ar?’ﬁ’g- aiﬂ’i’,“?%harm ngen)
at concentr at BBfsthangpirpihaenerad aseptdcalivgg/findleas@linti - human 1 gG
Fab, (Sigma, Zdspengidch )wapyeenkbghtedtusdiGy hokhoyes dvmached. hr 15

i ncubation at s e I weld) t uned i sence or
presence of vgglzgugﬂ-}:%%#y}?%oén%??z \é%ls'g’f'\c%,reklﬁglﬁtg a‘#\gﬁ'\%er(g‘m%)gf%%g during
_the last 18 R¥BesCwityre dodileskign: tipahvdilde, Ehtwane washgdoiins

v jncluded a0f usieetmpfoéeimedih CREnafikdd Wndha 2Qdiwmidniedd Fc protein

wae " count ed. PRORECTYE (iglor RENESIAS SROch gl MR LRT [ 10 0act VLY
dose- dependenBiPgRePrAYS Jndigaspolisy Jillant fhe 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 specific
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-cell preparation and T-cell proliferation assay

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



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 rheunmatoid arthritis induced by coll agen.
Col I agen-induced arthritis (C1A) is an aninmal nodel of adt@jERBBL2003
polyarthritis in rodents and primates that has many simlarities wth
rheurat oi d S8 W24 i tis in humans. | munization with het BFEP#EIRI WO

00/ 46240 - 97 3 Novenber 2003 PCT/ US00/01871 species of type Il collagen
(Cl'1) induces an autoi mune response to Cll that |eads to the devel opnent
of CIAin susceptible nouse strains.-C¥hgenic strains of mce wth H2r
and H2 are highly susceptible to CIA. C A5 is nediated by the synergistic
ef fects of bofPhatBhingergaeataiesq metine abtillantdlonei M$/7®pr ?K¥E.Cl | ( Nabozny

et al., Autoi qrYSLL VordQ61910B8a (O nk) 59aE. i ssolhveghiide 0. 01N acetic acid
at a concentration-o sifie);;2 t al:1lratiowth

f 2mg/m _and ihen S erruc{
CFA (Difco). ¥o/M4ni4)s SHitepitinng g‘ﬁ%} RIFIC PP H @ ckson
Laboratori es, (Bhome HADHGB2) VE) Thereelilsnware ethea tihctbated @f igeul sion :
i ntrader "Bér]gyfaiw i@%%S?eQReEQ& d@il200 Mke MEAROBRALEOLED A 3 times per

\ggsgr%p:]efj unggygégfﬁh&%gygﬁé %@%&@*ﬁ%%@%g %1‘) 6 :’:Sn(%5art hritis;
1: redness orasdeihduimptiad fo8 ance¥litionskvad anigwelt! BA® .of Thaw, 3: j oi nt
ankyl osis. Thei1$sak&rddpetacheli Ata MBS a8HTPRE didiekiEnt E£YAIMdnE range
fromO to 12 for each animal. 20 M.ce were_injected with 100ug (in 200 L)
of protein iW??a’ﬁ%‘?efatttﬁrﬁ'al P?f%\f c%lag:épg\'/ve'élk? Gﬁﬁ‘és f"ﬁﬁgt%%fe‘gas begun |
day afterl® muhtkaRF6h agnthingog clife FCS. abdbakiomedofpedelbt day 52 post -
i nruni zat i on. pTAe&XARd RALeWaHi QONELGhed-tB Zhdiboalmeoloms oups of 10
m ce. and anigpls, 4 {h $A00SR8L) ot YorRBRUEAUREE 39858 BeR | v The
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 FcC
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



‘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 Treatnent croups M
an+ - of onset CTLA4-Fc 60.00.0 WO 00/46240 5 - 98 - CRP1--Fc48.913.2
B7. 2- Fc28. 414. 1 B7RP1-Fc33.916. 6 PBS37.717.1 3 Novenber 2QQB3.ember 2003
PCTIUSOO' 01871 in mce treated wth CRP1-Fc fusion protein, 18°Fhe onset
of arthriti¥o80#3¢bnms were del ayed by approxi mately 10 dagsuswmotshpared to
the PBS treated mce. This denonstrates that the inhibition of the
CRP- 1/ B7RP-1 pathway can al’l eviate di sease synptons in .this nouse nodel
of rheumatoid arthritis. 15 Mce treategzwi th B7RP-1-Fc or B7.2-Fc showed
an earlier onset of disease (Table 1 and Figure 16a) wth an increase in
arthritic sevepbtyed Wuuypelab) cablagamarefl Lignidie BESsiecRdecont rol s,
This indicate t.he : 1 si.on_prot ei n _enhapces the.T-ce
i mmune respongg.sﬁcgzéc% t{'Etjctaliéi F*yé%af/e%% 5§eF§? TR j’é’ﬁ‘&?gt?ﬁg‘% - t unor
i munity in' vPYeCeHHIsppesEeeserdiga.s FyngRmid styaingd 87RA.CE Fc in-this
mouse nodel ofvithemwalt ahd Br3*haté iwighig ﬁﬁé@eﬁfié?é thecpRt hwa can be '
mani pul at to.eifhe 2 J:nA D i Se. P ressi on.
Targeti ngefhegwé#ﬁétpered;{%gr%?ﬁ ?’ﬁgésrcﬂllt%%g %9&5? %egﬂﬁgn t he di sease,
whi | e the int EPagEHoh HiceddrpuBpe THPLPOEesyi t Fems7me €11 (Falsany t he di sease
synptons. 30 Exaal . BiRR-clinkani ogu@es 51758n{Logsmt ey Bovsd1 G aase
phenotype in bf@f§gﬁggéid“d%§d at a concentration of 2mg/ml and then
' was emulsified at a 1:1 ratio with CFA (Difco).
10 Arthritis susceptible B10.RIII (H-2) mice (Jackson
Laboratories, Bar Harbor, ME) were immunized with 100

Ul of emulsion intradermally 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+/-g.d, Qgg of onget
CTLA4-FC - 60.0+0.0



35 Persistent overexpression of the B7-related protein (B7RP1-Fc) in

- 22-t0-25-week-old transgenic mce(Exanple 12) induces a striking phenotype
of 3 Novenber 2003 WO 00/ 46240 PCT/ US00/01871 - 99 inflammatory bowe

di sease (1BD) with marked thickening and chronic inflamgiQsmebr 3dg smal |
and' | arge |lvowi240( enterocolitis) and wei ght | 0ss i n songTaRGRBE.

Hi stologically, the nost severe inflammtory changes 5 were found in the
proxi mal and distal colon, with mlder changes in the small intestine. The
proxi mal colon was markedly thickened gy th fissuring ulceration,

transmural inflammation, and hypertrophy of the colonic nucosa, while the
di stal colon had diffu osal 10 hypertrop fpocal erosion and

gl andul ar atrophy) ?Egggﬁulceratlon The. g¥o§$%%1£snall i ntesti ne had
mld to marked rrucosal ghypegsrophy with mlderg. ypihapmatory changes, while
the distal small inteswrrei-¥¢! eun) had nmild rBacoesak.fiypertrophy in sone
animals 1% and atrophy in other mce. The intestinal changes were. nost
severe and consistent| ¥BSound in the femal e BARRPIE1l7t}ansgenic nice, but
were al so observed in several of the male transgenic mce in this study.

It is interesting to note that the histologic 20 features found in the
proxi mal colon, including the fissuring ulceration and the transnural
chronic granulonatousIMnmLGﬁﬂﬁﬁﬁdﬂ¢dethH%Rﬁl1ﬁﬁﬂfé§%@@ Rraifin.cel I's, nore.

closely rusenphe &lse oFeapthAi C¥ORRmBrods Sease ddhageal erative. colitis in
humans. 25. I\/brlg)hol o] ag:alllgykotg%%q a%I Ehﬁaﬁé&qﬁént'ﬂecf?éh@réﬂ% described in

m ce def|C|en? anenm a, and
enterocol i ti sma¢¢ ect‘ﬂ'ﬁ@ dﬁﬁ@ﬁ“—’éﬁﬁqsr éhﬁﬁt E%%Hﬂ"r"-b@-lt&% ‘(’f(lﬂlr?? et al. 1993;

‘Sartor 1995; ckeac/BRip-al patRE) .cabs allletvheté laisbasknseiptdms3Gmni ce, the
A changeRsd hddis HEER1 1oF CldAREER Ereflliagionsi st of mild, focal
|nf|Itrates of T
Mice treated with B7RP-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




cells in the lamna propria wi thout colonic epithelial hyperplasia
(Exanple 13). In older mce, the affected colonic segnents becone

t hi ckened due to gl andul ar 35 hypertrophy/ hyperpl asia and chronic.

i nfl ammati on. WD 00/ 46240 - 100 3 Novenber 2003 PCT/ | JSQRALBber IR
proxi mal ang,{j §§£+ colons of the B7RP-1-Fc mce had noderate.to severe
colitis with histologic features of inflamatory bowel d&csassmig7iBD). The
affected segnments of the proximal colon (Figure 17B-17D) were 5 diffusely
t hi ckened, -due to prom nent glandular epithelial hypertrophy and

hyperpl asia with el ongation and dil atatBon of the nucosal gl ands (Fig.

- 17B), which' had increased nunbers of mtotic figures and rare crypt
abscesses, butnféemnaeeryydiowel dibéasen (TBDIULL th (nl%.lrgkedlghﬂ&@nm The mucosa

had diffuse chhaniBrémfd qmafnaati& &mhln.a R I pdye VQ%,@[] 5' n some
e un

ani mal's exten tra ve t of the gut
wal |, includi gggf’ﬁ %@359}3‘1 Grlioss iBreame anamalﬁ he adj acent
mesent eri ¢ faﬁlFF@%QBalC(ﬂlllg' L78-9«Y) seleréhinf rhRmdRyOsNanddd | trates

corla stedd@f Méf@hm)ﬁdéin tRee Q&ﬂ@dlt 'a)ﬁdc%g alc ‘l* T ‘gﬁl I's), plngstrrfoph .
cells, an i d_macr op u i
and occasi ona{ﬂﬁé? 985 &8 %rﬁmaéél gglte%’F‘rf}f 17‘2)3 Pm eristic of

chronic gr anuF@%%t‘&ﬁs magkedly abivetkemed wlmmmhraggrﬁgééﬁﬂzlbﬁpst |y B220+

cells m xed mr&jnsmirﬁll mﬁmaﬁﬁéﬁi&{ Qﬁé’fh regent in the
nucosa and ar %9 p?%[)ﬂllco%% cé’ﬁ' agepe

~hayers, i ncI u ng rresen % ‘?Jeﬁta( ioT?@}é LIS G BRCFHL ai ned 25
* mucopur ul¥h WYe*BEaﬁ@C%PQJOSL@D) andaleamdulayi gergmygf colitis,
with mul ti focmitliouas wilicegat Ubs 1 AHOBrokihde JMIGISYy %&#r&ea gur al

C

M ce. 30 The 3 oo heeked ddendfl nBUEeby 1638.ALL5e% co oo al's0
di f fusel y thi:e'kélﬁérgl Ha‘yhg qﬁ%stvql@lw 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 of
the male transgenic mice in this study.

It is interesting to note that the hlStOlOglC

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.




el ongation, basophilia, and dilatation of the colonic glands (Fig.
18B-18G), sone of which contained crypt abscesses (Fig. 18D and 18F) and
mucus. The lamina 35 propria had a mld diffuse inflammatory infiltrate of

| ynphocytes (predominantly CD3+, CD44+ cells, 3 Novenber 3QQ3eWo-P8q6240 -
101 PCT/ USaoXdrkli6l particularly in the superf i ci al nucopgiybdedis7il8E), as
well as plasma cells and focal aggregates of epithelioid nacrophages m xed
wi th some neutrophils. Lynphoid aggregates (of predom nantly 5220+ cells;
Fig. 5 181) -and' 18F) were al so scattergﬁ gthroughout the nucosa. The smal | .

I ntestine of B7RP-1-Fc transgenic mce ad nor e var| abl e changes,

including ml.d to foca y r [0 ar Bertr hy and
hyper pl asi a ( X prf§§m Hﬁﬁﬁéﬁg%ﬁgﬂgcgg IV|%FUS¥?% Fibs ranggng from1l:4 to
10 1.5:1, as Wﬁaﬁé 4o 1gpvare Reld "Glthrri'!éé)‘ﬂl‘a@e@rﬁﬂ@rﬁuéésby a -

pr edomi nant | Yol ﬁﬂﬁhamhaﬁ@mmdufel dabehie anmn)n t irRe| @PFde:ga Opria. The

mucosal hyp r S | I ntesti ne,
i ncl udi ng thege(%a“oélenu qu%rfgﬁ%ggnggﬁgﬁp(a% Ecal g? ngf eq]%éﬂl unum (Fig.
19D) . The Scr ygiEfugedHi FEE‘F]E#T@%§1UPO§§I PyomigieRtggdandelar spl astic in the
nmost sever el Yepiftieqtiad hisertAdphy. aﬁammé@mahr adth eldimyatishal smal |

I ntestines (i I Rat Vi S phy of the
il eal mucosa J(:%jrgllg%‘aﬁg{;—? &tqﬁ‘lebp‘ Sm éjﬂ[ | C g%lx g J(')’?Q)?ogﬁ‘tl ﬁoss of villi
(wWith a crypt QﬂI#ﬁﬁ§eﬁ§?@dﬂ¥ﬂb¢F51Q§rmFE§§1c|ﬁ%ﬂﬂ§§8 8rd ¥3fe S3¥R&lI ratio of
1:2), while cidjestese batl retaindd gablstcosils Iw;lphrmﬁomycm‘ghe B7RP- 1- Fc

fuston Prgf € fhicl S ok ﬂﬁ&éé’é?‘trf‘aq %if?ﬁgéscﬁf}ﬂlﬁ.cﬁlﬁfi&ﬁgﬁﬁ g for

eI|C|t|ng a pherctype  ver dran i sease. This
i ndi cat es tha&hqt%?mééﬁlgr??E&arnﬂ?Hﬁg FBS?RWEH?9¥@aﬁ§rexF?EﬁqqﬁI ammati on in
Crohn' s di seassmmmaratiyved etchinlve hbeBiiedlyifg flageos ¢f dited n.  Sol ubl e

protein, 30 anfd KRdY ,0%ns PREind URE uBmh8bd P trRfctnuthir B RRsdrdBy,
and the adjacent mesenteric fat tissue (Fig. 17B-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,



therefore be useful in inhibiting I1BD. 35 Exanple 20 The B7RP-I-Fc fusion
protein inhibits tumor growh in mce WO 00/46240 - 102 3 Novenber 2003
PCTI USOCQO' 01871 To exam ne the effect of B7RP-1 and CRP-1 on the growth of
t he i mMunogeni c nurine Meth A sarcoma, we investigated wiaidyembbhgoggo! ubl e

.B7RP 5 1- cha S the growmh of an established Meth A sarcoma in Balb/c
m ce. Exponent y growi ng Meth A sarcoma cells were | Rgl7Es0EtE7hY
i nt rader mal |nject|on of- 0.5 mllion cells in the abdonmen of Bal b/c mce

on 10 day 0. On day 7, when the tunors reached -- 100 mmi, the mice were
treated with either vehicle (PBS) or BPRP-I1-FC (8ng/kg), subcutaneously in
the neck on days 7, 10, 14, and.17. The' bi di mensional diameters of the
tunors were m@rcéd-ab)lycahlp’m$lxbﬁr£mdlahendamr ¥y urmesE)i,nagm ) was

estimated usiwgrLl tatsexﬁ%mal ge11! Rl !8&&% :[e%‘%gt 2xlength)/2].. The
tunmor grow h nit, group had eight m ce The
Meth A sarcoﬁ%gﬁ?b §a998F$%Qﬁ q?h lx?@ Y&ﬁhlﬁﬁmetﬂﬁfﬁrQQﬂiqﬁl-phaSIC a
slow initial %ﬁmlmggregamdﬁypaedmmlyymam deedipon@ayl al phase.
|n BTRP- 1Fc 1gaiser 10gewetd ulid el ebred %ggﬂsuﬁ%é ngbthcant |y

stover 10 thentgndayoxencotiel Plae:) G G 20on TS AUlgS ol ures 29
respectively feq#egmae”@b}e Cm@.omclﬁm I&JHd toefivoakity malrkbdt ed t unor
growt h signi fm&aﬁallyahﬂ tRist MRgRlrcrdpBy 0@ h y?b&gmaéyas gestgghe
beneficial t tﬂtg&ﬂgy %%ﬁJ thg sol ub il % %roteln and
~ot her actlva ors of t he®
L 10 1, as compared to 1:10 1n the control mice)
accompanled 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



treatment of immunogenic tunors. imunologic anti-tunor activity is

closely associated with cytolytic T-lynphocyte 35 (CTL) function.

Consi stently, the B7RP-1-Fc protein is expressed on cytolytic CD8+ T-cells
3 Novenber 2003. WO 00/ 46240 PGTI US00101871 -- 103 (Exangmﬁwgwmg;gmﬁp 6) .
These dat a wé bqagdoy support B7RP-1 functions on cytolyth ghicells.
57RP-1- Fc, or other stinulators of the B7RP-1/CRP-1 pat hway, nay therefore
be used to enhance cytolytic 5 T-cell,and cellular inmune functions for a
nunber . of, non-cancer-rel ated indicathﬁa Emm e 21 10 Inhibition of human
B7RP-1 activity'in vitro To determnine if"“human. B7RP-1 has positive
co-stinulatory properties, we tested cells expressing human B7RP-1 and
human B7RP-1-Fc fusion 15 protein in T-cell proliferation assays. The-human
B7RP- 1- FC fusi on prot eiflo easmioasthaictiddchyof BiRFg1 gadeCRRduences

correspondi ngoﬁq:ﬁ’én wipl 62 éhéolr&%o bRid MaFideAhehMRN [ gGL gene
sequence (Exa

sion te s constructed
by 20 fusing ggﬁﬁpﬁﬂﬂym?h&€¥eﬁﬁ}?%§ﬁbﬁ@@ﬁgefo &%égﬁdggﬁﬁato 146 to a
partial huanl+pGlatfEutss thecarewt Bfaapl es@yblifhedndMehbdd of construction,

expressi on angd, pLudd 1:GAk08,/8fmbed h fusion proteins were conducted as

described in Exanple 7. B7/RP-1:F¢c. 25 denonstr d co-stinulatory activities
that are dependent onEgﬁPFeﬁ%%a§%¥rﬁfngpgnM?€§ FETSPRF. In addition,
this activitycebhs beerspdopilavted by i intiveidesuain ini ession efCRP- 1-Fc protein

(F: Igureh 21b)a §irmij?a.for£3@e§'1%n1'ﬁaﬁ1%)étﬁbfn@ﬁ}sg%ﬁl%/@binabéedn30 ﬁSi ng CHO
R e T e e e L B
, the mice were treated with elther vehicle
(PBS) or BTRP-1-F¢ (8mg/kg), 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.
Immunologic 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



cells under the above in vitro proliferation 35 conditions was determ ned.
Supernatants from T- cell cultures stinmulated for 48 and 72 hours were WO
00146240 - 104 3 Novenber 2003 PCTIUSOO O 871 .analyzed for IL-2, |L-10;
and | FN-gamma by ELI SA according to the manufacturer's spegykingat 23S
(BioSource International). The IFN-gamma and |L-10 |evels were -

si gni fi cant P 9M46M¥ased; however, 5 unlike the case wi th rCDRBo0/01871
co-stimulation, 1L-2 was not notably induced (Figure 21d). The increased
| evel s of | FN-gamma, a.Thl cytokine, correlate with the B7RP-1 functions
to increase Iga, as described in Exapgpie 13. 10 in vitro T-cel
co-stinulation assays were conducted as follows. Highly purified human

T-cell's (>98% GRGmplees e FEAbAL @0 . byTHesaldate sEebeety Qb L1 esh or
t hawed, adher _Qeghg%ﬁgo P%%p ugigg$ |.abel ed na%ﬁg I ¢ beads (N
ltenyi 15 Biotec). T-celTs 1 TE5°CertSs F]%"ﬁ%4%§' REGted in
triplicate weli% oF 9bhee|Ftisndasorsof 2@ @7RReLICIRPNMI + 10% FCS. To
(Phar i ngog) . ane A0 G ot LB Lot o o SRRaRLs Y RITEES I 1x Pas
arm nge 1 - hunan c.(.Si | wer e
pre-coatedgonﬁgqﬁ&gog%§1$%§¥ﬂ%§§ g@?&%?ﬁ%%ﬁ%é??%2§éfiﬁé?ﬂ@@Fnight. The
unbound ant i - &3 PeRACARESL HiRFATeAgdtcatdions .r enoved, and the cells were
cultured in the presence or absence of various, concentrations of 25
B7RP-1--Fc, OPG Fc control or anti-CD28 (Pharm ngen). For CRP-1-Fc
- inhibition of B7RP-1-FC co-stinulation, T-cells were cultured in 0.33
~pg/m  anti-CD3 and 10 g/m anti -FARRie8E Fc pre-coated wells with 0.5
. g/ M B7RP10- Fc i nIthibitriesc oéchafiad B Re-ilabhbyi¢itywtied vERPo1- Fc or OPG Fc,
starting at 10 g/m. To evaluate co-stinulation by CHO cells expressing

B7RP-1; T-cells were cultq{ed in flat ‘
To _etermlne if human B7RP-1 has positive

co-stimulatory properties, we tested cells
expressing 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



bottom plates _w th 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 pghgeemvetiood

uci /wel | (WBoporRoduri ng the last 18 hrs of a 72 hr cul t BEBUSHLIBIcg| |
proliferation was determ ned by (3H TdR incorporation. The results of one
representative experinent fromthree random donors are expressed as nean
CPM i ncorporated +/- SD. For anal yses. afg4 cytokine production, cells were
cultured for 48 and 10 72 hours and supernatants were collected for ELISA

These experi mggh §%’k9"¥otrh§h ﬁheIL%r%al b ool by0BLOSA hunaN BYRP-1, as
described in to a ment ,

can, co-sti nul éF‘éo g |59 vll“"f‘lfl F§XcB i%e%’t{ﬁﬁ?l é?ﬁﬁn i s inhibited by
CRP- 1- Fc and t(BmeSommrIsiteaneslml}a sBhebT&Nig@ms esd 8k-Human B7RP- may

function. In ‘ila%é? 3{?&;@’%1@5!9&&%&3}@&1&8&%&}3%@& using human B7RP-1
and CRP-1, couI e used Lo sﬁ%e(gﬁ _anti b%yl sol b%e protein, 20
pept i body, 5 or UBHikE T SB§EYE or s° 8 87 Tf Q¢tivity. * 25
Wil e the presentnovaisint iimdukted etgnrie2dd) bedTha th@fr@élséfl the preferred
enbodi ment s, uhvéis S denEienfat hatTveidydbkeons, adskranditki ethons will occur

Lo fhose okilld blRh L eeRe o Tmeabrol e et o  withi n t e scope
of the invent descriked|ig mxamp3eNbyenrber 2003 -106 Cains: 1. An isolated
nucl ei ¢ aghd nol ecul e canSHIEFONY-6E1D duscitentideion assays
were conducted as follows. Highly purified human
T-cells (>98% CD3+) were isolated by negative
selection of fresh or thawed, adherence depleted
PBMC using mab labeled magnetic beads (Miltenyi
15 Biotec). T-cells (1 x 10° cells/well) were
cultured in triplicate wells in 96 well plates in -
200 pl/well RPMI + 10% FCS. To evaluate B7RP-1-Fc
co-stimulation, various concentrations of anti-CD3
(Pharmingen) 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



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)3Nosmbes2oiizes
1-322 or fr jJhdues 47-322, or as set forth in Figure 3A (SEQO ID NO 11
or 12) from@e@?%gs 1-288 or from residues 19-288, 20- fé%,msgq{m%&
22-288, 24-288, or 28-288 or as set forth in ‘Figure 12A (SEQ ID NO 16 or
- 17) fromresidues 1-302, or fromresidues 19- 302, 20-302, 21-302, 22-302,
. 24-302 or 28-302; c) a naturally occurriB® allelic variant or alternate
splice variant of any of (a) or (b); d) a nucleotide sequence
conpl ement ary Y&F@WF opopays ghmigomyein-Q toated 6HE BEHRFInvl ecul e
conpri sing a newligolordeHoedeete caneeabl ¥o dddtkedrt 9-getet er ol ogous

" expression co | e, i_n | ept 1. sequence i s selected
fromthe grougéﬁzoglr%sf%ggi%%gﬁbf? a ﬁ%ﬁewégglé%ﬁtcﬁe wgggu%n cgl@%e(‘lget forth in
Fi gure 2A ( SEQ HDIéR deying shendeseotd dus efo8672 fiundtspre( SEQ | D NO 11)
fz(r)(inggzl ega;i dpecelll Beélioerdt i eab2detSinda NP lﬁ?]wﬁhom gucl eoti de? ]

- ; t . de codi t tide as set fort
3 Novenber 20#%@%‘3‘?@?@%?&%%%%%9[@9 égg’lxg%x&r?%‘n‘%er esi dues 1-322
or from resi dBPFIFSREE frep Hregrapgdpnndenprs gFeeeR3AesSEd |D NO 11 or
12) from resi cuesnebn?28@Moinéoxyoratedi dvessio- 38T, andl1¢88s oXl- 288, 22- 288,

24- 288, or 28-5‘ a8, a hJd Fi e ' 6 or 17) from
residues 1- 305 Y o profhot i, f&glﬁog%oq‘é@fgéﬁ%%%%%oz, 24- 302,
- or 28-302;1%) B RAUFEaPRY SYRIFIIGRGCEI VETT CkhacksE 567 dillSthate splice
vari ant of (a) ‘or (b); ZhdsehsxpsEminehesnsicdbweitthaacitlenol ecul e does not

[l ude nuc eQidated 11920010550 hERMRpAR -, G AloiEeot i do

2 MThe host co ERTBLE] 1 3 WAL I ReTaCR AR ECoBFRIGEmhe host cel | of
Cl ai m 3 whi ch ¢an zopstémpiete (Tosllls én Wipraceshisoropr oduci ng a
B T Al ao £ o ok L e S thes o mthe culture, 7
,SAUIpoI ypepti de é)efr!?&?%é'a%?ng & %rsooé'é’g’geofl%&%oﬁrg.o%h%o@%épti de encoded
by the nucl ei ¢t agivd fapicEéone ofn Gridrm assaws, Audbsekbatlt pol ypepti de
sel ected fromddwrdbedPheseshsind udbn 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.



a) the amno acid sequence as set forth in Figure 2A (SEQ 1D NGO 7) or
Figure 3A (SEQ ID 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
mature amno termnus at residue 47, or Figure 3A (SEQ ID NO 12)
conprising a mature am no term nus at any of residues 3 Novenber 2003 -108
19, 20, 21, 22, 24 or 28, or Figure 12A (SEQ 1D NO 17) 3dNmvpmber 2@03a mat ur e
am no term nus at any of residues 19, 2Qps2l1, 22, 24, or 28; c) a fragnent
of at |east about 75 amino acid residues of the am no acid sequence set
forth in Figure 2A (SEQ ID NO 7) or a fragnment 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 Figure 12A (SEQ ID NO 17), wherein the fragnent has at

| east one activity selected froma T-cell proliferation activity or a
T-cell activation activity; d) an ortholog of (a), (b) or (c); and e) an
all elic varian€lagns:al t ernati ve splice variant of (a), (b), (c) or 10. An
anti body or fragnent thereof specifically binding the polypeptide of

Cainms 8 or 9. 11. Thg, igﬂlra{ela(}ﬁbéleﬂfadcir! RBRROE Bhsifiny dNaldlcietied is a

nonocl onal anti body he anti body or fragment of Caim10 which is a
human ant i bodysem@ncq'ﬁ%!e%tﬁ‘ﬂ freddhe sroupcapsiting Bf C ai m 10 which is a
humani zed or CDR-grafted antibody. 14. The anti body or fragnment of C aim

10 whi ch binds B7RPI 0rg)t henudiORBs s&ulenas ab ket farth porgire. 2ALBEQTITE ant i body
or fragment of Claim 10 which inhibits the binding of B7RP1 to CRP1. 16. A

conposi tion conprising the polypeptide of C ai 1d .a
phar maceut i cal NY: §epgds 3 @gr%ﬂ[g'ﬁo gb)j%féﬂ’r{re q@%ﬁ%‘%@ﬁﬁé‘@%& abi lizer or
anti- oxidant. 3 Noverrber 2003 -109 17. A pol ypeptide conprising a

derivative of the polypeptheeuddotide seqmende encdingliBe pblypepialeygseiet fatts of
Claim1l7 which is covalently nodified with a water-soluble polyner. 19. A

fusion polypeptide COIPIJ RINDDE oP) #5REdidlRs A 322 &' ifBn fosRiued 47-322,

or as set forth in Figure 3A (SEQ ID NO: 11 or 12) from residues 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) 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



- fused to a heterol ogous am no aci d sequence. 20. The fusion 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 anelioraidveehbar 2oc2! |
medi ated di sorder. 22. The use of the polypeptide of Clains 8 or 9 to nake
a nedi canent for diagnosing a T cell 4avff ated di sorder or a susceptibility
toa Tcell nmediated disorder in an animal based on the presence or anount
of expression of said polypeptide. 23. A nmethod of identifying a test

nol ecul e whi clh Figles2A GEQ PNP SR i7§fomGesMidsSi-B8Y offtork Pelidieki470he
pol ypepti de of ai ns h a test npolecule; and b) determning the

d .or. 9 t ; (
extent of bindl ﬁ@S%tffow@o%%mfﬁgé*ﬁﬁﬁ&b'%Of hEok tatfrappresidype 1-288 or frR@ net hod

of O aim 23 f yedidess 100788 RS288, TEehsy, rzbrﬂsegzmss,%ﬁ;tzbsés%r a@kelBRn RP! ypepti de
se of the nucleic acid nolecul e of

when bound to the%iwgéjgd. 25. The_use i |

dains 1 or 2HQr ne NQ AR (17} emregidues: 1302 pr fam regidees, B on or
proliferationgop zn3emicnedoz, S2-bloy enbsye, d0R302:110 26. A transgenic

non- human mamal conprising the nucleic acid nolecule of Caim?2. 27. The

use of an antagoni st of CRP-1 ﬁr B7RP-1 to make a nedi canent for

suppr essi ng an i mune FedJHially paccyringAligls variagt orglierate prfise yariantsf m 27
wherein the antagonist is an anti body which binds B7RP-1. 29. An isolated
nucl ei ¢ aci d fmle@cb)t 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 se e that is, at_lLeast about 70% .identical, tqg.a 1no acid
sequence as sgﬁ 89’ g‘? ik r&‘f’@fﬁ%“‘%@%@%’% q%ﬁs \&) ‘"9')’39 "‘éﬂ%&\ﬁﬁ%ﬁé’? 206%
fragment has &EQ EbNO: 6618 afdie nmudlgotslelseqie@dtef rom a T-cell proliferation
activity or a T-cell activation activity; or b) a fragnent of 231, 235,

237, 238, 239, or 24 ) id . id . i h [.a nt conprises
an amno acid sequéhgeh% %’? c?@pg?lhsﬁeea@%?eé%%ﬁ%ulyeoogfn I?' al" to an am no
acid sequence as set_forth in Figure 3A (SEQID NO 12), and wherein the
fragment has at | edsThahestgel piClaim Sathiahtied eutanyatiacel- cel | proliferation
activity or a T-cell activation activity.

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



30. An isol ated nucleic acid nol ecule 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

| MUNE RESPONSE <130> A-579A <140> U5 09/ 264,527 <141> 3999embePB8003<150>
US 09/ 244,448 <151> 1999-02-03 <160> 37 <170> Patentln version 3.1 <210>
1 <211> 600 <212> DNA <213> Mis nmuscu{pss-<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

Ile Arg 1 5 1Qgl5p 29t pot a, agg atg
ttt tca 96 Lgu_Leu Thr Zéao;@% 399%@;&%?6(%@@@8@%2}@59@“@%%3&% Phe Ser

. - n
20 25 30 ttt 2FHRO igEMinggat gt ofgesiduesy!%ef, gbtzzté‘h o2& tac cct gag act gtc
144 Phe Hs Asn Gy Gy Val Gn 410e Ser Cys Lys Tyr Pro Qu Thr Val cag

cag tta aaa atg cga ttgc)t&fragneld spRAsCARUEYS afiro dtfredRited 8BneG N G N
Leu Lys Met Arg Leu Phe Arg u Arg Gu val Leu Cys Au 50 55 60 ctc acc

aag acc aag g 9a agc 9a aat gc tg tcc atc aag aat cca 240 Leu Thr Lys
Thr Lys G 1 ya8iho &g Seauengs setjgrtn BuroweeA (REIING §) 95 raomentatat at g cf o
tgt cta tat cadasChlgbut 231 aRinEadid RSRILEE of thelaniihd abiti Ge§lichcd@8t foRtin Leu Cys

Leu Tyr His Ledy RS Ba 8B BING2) Rkigurs 154 GeEd b KB 17), wherein the

fragment has at least one activity selected from a T-cell 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 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 GINovehbel 2603115
120 125 ttg cat att tat gaa tcc cag ctc tgc tgc cag ctg aag ctc tgg cta 432
3 Novenber 2003 2 Leu His Ile Tyr GQu Sggg A n Leu Cys Cys A 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

Ile 145 150 15§71 t t
é,}/ Scat egac 528 Leﬁ| ”ﬁg)oﬁffjgpt%gcogf?ﬁs@g% ({_ebgat[\f)%gﬁws c@@ﬁpé‘%‘o&@‘r&l 8;1 V;f a?s

Asp 165 170 1P69%ct aat agt gaa tac,atg ttc atg gcg gca gtc aac aca aac aaa
aag 576 Pro Asn Ser Qu Tyr Met Phe Met Ala Ala Val Asn Thr Asn Lys Lys

180 185 190 tct agagCipe Bohdbtite 8f Glaftt 47 Wit iSEovafdrily nfddiifladui y Val - Thr
Ser 195 200 <210> 2 <211 12> PRT <213> Mus scul us <400> 2 Met

Lys Pro Tyr PK@seoluRlqpalnerhe val Phe Cys Phe Leu lie Arg Leu Leu Thr Ay
GQu lle Asn Ay Ser Ala Asp His Arg Met Phe Ser 20 25 30 Phe H's Asn Gy

Gy val Gn lle SeroOxsuderpdyfioptiochprish inblypaBictlr hfd's &g Leu Lys
Met Arg Leu Phe Arg Qu Ar pcyﬂl;ep ¢ b'nsrﬂj’ % ypé&l 55 Gdﬁﬁeu Thr Lys Thr

Lys Ay Ser qfysedd aAieéefQ)SQOL@e&m'PP@C'EﬁqwePro 65 70 75 80 Met Leu Cys
Leu Tyr His Leu Ser Asn Asn Ser Val Ser Phe Phe Leu
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.



85 90 95 Asn Asn Pro Asp Ser Ser A n Ay Ser Tyr Tyr Phe Cys Ser Leu Ser

100 105 110 Ile Phe Asp Pro Pro Pro Phe A n GQu Arg Asn Leu Ser Ay
115 120 125 600 Leu His Ile Tyr Qu Ser Gn Leu Cys Cys G n Leu Lys

Ay Tyr
Leu Trp

Leu 130 135 140 3 Novenber 2003 3 Pro Val @y Cys Al a A & ihanzl o0 Val
Leu Leu Phe Ay Cys Ile 145 150 155 160 Leu Ile Ile Trp Phe Ser Lys Lys
Lys Tyr Gy Ser Ser Val H's Asp 165 174375 Pro Asn Ser Gu Tyr Met Phe
Met Ala Ala Val Asn Thr Asn Lys Lys 180 185 190 ser Arg Leu Ala @y Val
Thr ser 195 200 <210> 3 <211> 200 <212> PRT <213> Mus nuscul us <400> 3

Met Lys Pro Tyr Ph%6%§raﬁ§%en\§hofﬁﬁn%ﬁhaﬁﬂﬁal@éﬁlp Qﬁg hRthldet 4@ 1 5 10 15

Leu Leu Thr Ay Qu a Asp H's 20
Phe Hi s Asn amplegule effflaiq 2 IIe Ser Cys Lys Tyr Pro A u Thr VaI 35
Gn An Leu Lys Met Arg Leu Phe Arg Qu Arg Gu Val Leu Cys Au 50

Leu Thr Lys Thr Ly97G1%e3RE ofhY afefodbeor GRP- 5%?8'7‘?@ -1-465m Pro 65
80 Met Leu Cys Leu Tyr His Leu Ser "Asn Asn Ser Val Ser Phe Phe Leu

95 Asn Asn Pr dhesigamsayt fossppriessiog gn g@muwreswwsepn@n@}ﬂyn@er Leu Ser
110 Ile Phe Asp Pro Pro Pro Phe G n GQu Arg Asn Leu Ser Ay Ay Tyr

120 125 28. The method of Claim 27 wherein the antagonist is an antibody
which binds B7RP-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.

25 30
40 45
55 60
70 75
85 90
100 105
115



Led Hs Ile Tyr Gu-Ser G n 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 Ile 145
150 155 160 3 Novenber 2003 4 Leu Ile Ile Trp Phe Ser Lys Lys Lys Tyr Gy
Ser Ser Val H's Asp 165 170 175 Pro Asn ser G u Tyr Mt BheohibeAPe0A a
Val Asn Thr Asn Lys Lys 180 185 190 Ser Arg Leu Ala Gy Val Thr Ser - 195
200 <210> 4 <211> 218 <212> PRT <213> Mus nuscul us <400> 4 Met Thr Leu
Arg Leu Leu Phe Leu Ala Leu Asn Phe Phe ser Val Gn 1 5 10 15 Val Thr Gu
Asn Lys Ile Leu Val Lys Gn Ser Pro Leu Leu Val Val 20 25 30 Asp.ser Asn
Gu Val Ser Leu Ser Cys Arg Tyr Ser Tyr Asn Leu Leu 35 40 45 Ala Lys Gu
Phe Arg Ala Ser Leu Tyr % F_? Vai Asn Ser Asp val 50 55 60 Ju Val Cys
Val Ay Asn Gy Asn Phe §U f# S ro @ n Phe Arg 65 70 75 80 Ser- Asn
Al a GletlPheAMEN Bgs Asp Gy Asp Phe Asp Asn Qu Thr Val 85 90. 95 Thr Phe
Arg Le j ' e Tyr Phe 100 105 110 Cys °
Lys T b PR FIAO/E%E%I?’%?EV@?% Eﬁ”%ﬂr& F@gﬁ)h’%p Asn Gu Arg 115 120 . 125
ser Asf3& yATHPAIle Ile His Ile Lys Ju Lys His- Leu Cys His Thr 130 135
140 G mgper ySeb/RBao2kys Leu Phe Trp Ala Leu Val Val vVal Ala Gy Val 145
150 15%141601999u03°be Cys Tyr Gy Leu Leu Val Thr Val Ala Leu Cys val Ile Trp
3 Novephgl ¢9Qd/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 .

;tg Zag CCg tac Tic 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 Ile Arg

1 "5 10 15 _

ctt tta aca gga gaa atc aat Q?C tcg gcc. gat cat agg atg ftt tca 26

Leu Leu Thr Gly Glu Ile Asn Gly Ser Ala Asp His Arg Met Phe Ser -

20 25 30
ttt cac aat g?a g?t gta cag att tct tgt ama tac cct gag act gtc 144:
Phe His Asn Gly Gly val GIn Ile Ser Cys Lys Tyr Pro Glu Thr val:
35 40 45
cag cag tta aaa atg cga ttg ttc aga gag aga gaa gté ctc tgc gaa 192
GIn GIn Leu Lys Met Arg Leu Phe Arg Glu Arg Glu Val Leu Cys Glu
50 55 60

Ctc acc aag acc aag g?a agc g?a aat gcg gtg tcc atc aag aat cca 240

Leu Thr Lys Thr Lys Gly ser Gly Asn Ala val Ser Iie Lys Asn Pro

65 70 75 ‘ 80

atg ctc tgt cta tat cat ctg tca aac aac agc gtc tet tit ttc cta 288

Met Leu Cys Leu Tyr His Leu Ser Ash Asn Ser Val Ser Phe Phe Leu

C 85 90 95
aac aac cca gac agc tcc cag g?a agc tat tac ttc tgc age ctg tcc 336
Asn Asn Pro Asp Ser Ser Gln Gly Ser Tyr Tyr Phe Cys Ser Leu Ser
100 lOS 110
att tit gac cca cct cct ttt caa gaa agg aac Cctt agt gga gga tat 384
Ile Phe Asp Pro Pro Pro Phe Gin Glu Arg Asn Leu Ser G?y G?y Tyr
115 120 125
ttg cat att tat tcc cag ctc tge tge cag ctg aag ctc tgy cta 432

gaa



5 165 170 175 Thr Asn Ser Arg Arg Asn Arg Leu Leu A 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 <22hvemBdd2003

Synt heti-c . <400> 5 Met Arg Leu Leu Val Ser Cys Tyr Leu Val Cys Cys Asn Val
Phe Leu. 1 5 10 15 Asn Tyr Phe Cys Pro Pro Pro Ser Gy His Ile Gu Leu cys
Lys Leu- . 20 25 30 Trp Leu val Phe deu Leu Leu lle Trp Pro. Arg Ala 35
40" <210> 6 <211> 966 <212> DNA <213> Mus nuscul us <220> <221> CDS
<222> (1). (966) <223> <400> 6 atg cag cta aag tgt ccc tgt ttt gt tcc ttg
gga acc a gT Met Gn Leu Lys Cys Pro Cys Phe Val Ser Leu BY Thr
Arg G‘rf"l%% gleg VIOGWSSeﬁt‘I""t‘&g %YégCYéaFd df—‘g lystteyttPil¥ agc ggg ttc ttt tct
ggt ctt gt 96 Val Trp Lys Lys LeU HIS VaI Ser Ser Ay Phe Phe Ser Gy Leu

Ay 205250730 tgtt% thgttét% th %:t %@ B ctac taget g€¢ tct gca gag
act 14fﬂ° tq gy i%éup 1cgfgv risper - Ll OYsYAIgsAl a Ser Ala Gu Thr
Ctt atc atc tgg ttt tca aaa aag aaa tac g?a tce agt gt? cat gac 528
Leu Ile Ile Trp Phe Ser Lys LyS Lys Tyr Gly Ser Ser Val His Asp
165 . 170 175
. 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

get Lys Pro Tyr Ehe Cys Arg val Phe val Phe Cys Phe Leu {;e Arg
10

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



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 A n 65 70 75 80 atc gaa aac cca gaa gtt tcg ot go@eibet 8603 ac
ctg cct tac aag tct288 lie Qu Asn Pro Qu 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 Asp Ser Ser Tyr Lys Asn Arg Gy 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 gat acc cag gag ttc aca tgc cgg gta ttt atg aat
aca432eMlvaPesy Q4 af R Phe ANV YaPlEy TR o 51/, Yl Phe NEt Asn Thr | 130
135 1404ycc aca gag ttusgtc aag atc tifg gaa gag g S91 C agg ctg cgt gt9480
Ala Thr Qu Leu Val Lys Ile Leu Qu GQu Val Val Arg Leu Arg Val 145 150 -
155 16Qeg@he GraTARGhd b6r 2 LASAYEGTr GIF sal GeUG AGE aLst gat agc tcc aac528
Ala Ala Asn Phe sed6Thr Pro Val |0e& Ser Thr Ser A%p Ser Ser Asn . 165 170
175 ccg ggc cag gaa cgt acc tac acc tgc atg tcc aag aat g 576 ¢ tac cca ¢

Pro Asn Ser Glu Tyr Met Phe Met Ala Ala val Asn Thr Asn Lys Lys
180 185 190

Ser Arg Leu Ala Gly val Thr Ser
© 195 200

<210> 3
‘<211s> 200
<212> PRY
: <213> Mus musculus

<400> 3
I*ilet Lys Pro Tyr Ehe Cys Arg val Phe \{81 Phe Cys Phe Leu ﬂe Arg

Leu Leu THr Gly Glu Ile Asn Gly Ser Ala Asp His Arg Met Phe Ser
20 25 30

Phe His Asn Gly Gly val GIn Ile Ser Cys Lys Tyr Pro Glu Thr val
35 40 . 45

Gln ?gn Leu Lys Met Arg Leu Phe Arg Glu Arg'géu val Leu Cys Glu
55

Leu Thr Lys Thr Lys'Gly Ser Gly Asn aAla val Ser Ile Lys Asn Pro
65 70 ‘ 75 : 80

Met Leu Cys Leu Tyr His Leu Ser Asn Sgn Ser val Ser Phe She Leu
85 5

Asn Asn Pro Asp Ser Ser GIn Gly Ser Tyr Tyr Phe Cys Ser Leu Ser
100 105 110

Ile Phe Asp Pro Pro Pro Phe Gln Glu Arg Asn Leu Ser Gly Gly Tyr
115 120 125

Leu His Ile Tyr Glu Ser GIn Leu Cys Cys Gln Leu Lys Leu Trp Leu
130 135 140

Pro val Gly Cys Ala Ala Phe val val val Leu Leu Phe Gly Cys Ile
145 150 155 160



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
d u ‘Asn
gaa agt
Phe Thr

Lys Val
val Ser

AQu Arg Thr Tyr
aac ctg tat tgg
Tyr Trp Ille
tag aat aac
Asn Thr Val
aca tta agg
Arg Leu Pro
gag aat gtg
Val Al a Leu
ttc act gga
Gy Asn Asn
gageu £ abaTgt eheCcbdr
Leu val%%ro

Phe Ile Ile
Pro Asn Ser Glu Tyr Met
130

ser Arg Leu Ala Gl
- 195 Y

<210>
<211>
<2125
<213>

- <400>

4
218
PRT

Mus musculus

4

get Thr Leu Arg Leu
‘ 5

- val

ASp
Ala
" Glu
65
Ser
Thr
Cys
Ser
Gin

145

Leu

Thr

ser

Lys

50

val

‘Asn

Phe
Lys
Asn
130

Ser

Phe"

Glu

Asn
35

Glu

Cys

Ala

Arg

ASh

20

Glu

Phe

val

Glu

Leu

T 100

Ile

115

Gly

ser

Cys

Glu

Thr

Pro

Tyr

Lys
val
Arg
Gly
e
Trp
Phe
Ile

Lys

Gly

ya]

Leu

Ile

Ser

Ala
Asnh
70

ASn
Asn
Met
Ile
Leu
150

Leu

Asn
act
Tyr
ctc
Trp
get
Hi s
aat
Thr

Val

tac cgc ccc.

Thr Cys
atc aac
Thr Thr
gtc tac
Leu Asn
cct tgg
Thr Ser
ctc cac
Adn Asn
aac aca
Lys Asn
DESCLYGC Cysghyar
Leu AL

Phe Met Ala Ala

Thr

phe
Leu
Leu
ser
55

Gly
Cys
Leu
Tyr
His
Phe

Leu

185

Ser

200

Leu

val

Ser

40

Leu

Asn

Asp

His

Pro

Ala
Lys
25

Cys
TYr
Phe
Gly

val

105

Pro

120

Ile

Trp

val

LyS

Ala

Thr

Leu
10

GiIn

Arg

Lys

Thr

Asp

Q0.

Asn

Pro

Glu

Leu

val

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 cBgdvaindé22diy Al a

LysLeu Ay Leu Tyr
tct
Ay
aac
Thr
aac
Pro dn.

aca
Ardg
cag
Ile
aag

. 210 215 220 gat
cgt g g gat gtt720 Asp Vval Ile
Asp Val 225 230 235 240 ctg
atc act agc att768 Leu Cys Cys
Ser Ile 245 250 255 agc cag
cca cag gaa816 Ser Gn Ala du
Au 260 265 270 acc cac aat

Gyt s€ctergt@l BisgRH4 Thr Hi s Asn Asn Qu

Val

Leu
yr Arg Ar 912 Thr Ar

27517580 285 Ala Ala Ala Al a
Prog g 290

val Asn Thr Asn Lys Lys
190

Asn
Ser
Tyr
Gly
Tyr
Phe
His
Tyr
Lys
val

155

Ala

Phe

Pro

Ser

val

60

Gln

ASp

Thr

Leu

His

140

val

Leu

Fhe
Leu

Tyr
45

-‘Asn

Pro

Asn

Asp

ASp

125

Leu

val

Cys

Ser
Leu
30

Asn
ser
Glin
Glu
Ile
110
Asn
Cys

Ala

val

val
15

val

Leu

Asp

Phe

Thr

95

Tyr

Glu

His

Gly

Ile

Gln
val

Leu

val

Arg

80 -
val
Phe
Arg
Thr
val
160

Trp



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 Pha N@lenfBer 2083 Gdy
Thr Arg Gn Pro 1 . 5 10 15 val Trp Lys-Lys Leu H's Val ser Ser Gy. Phe
Phe Ser dy Leu Ay 20 25 30 Leu Phe Leu Leu Leu Leu Ser Ser Leu Cys Ala
Ala Ser Ala Gu Thr 35 40 45 Qu Val?dy Ala Met Val Gy Ser ASn Val Val
Leu Ser Cys Ile Asp 5.0 55 60 Pro His Arg Arg His Phe Asn Leu Ser Ay Leu
Tyr Val Tyr Trp Gn 65 70 75 80 Ile Qu Asn Pro Gu Val Ser Val Thr Tyr
Tyr Leu Pro Tyr Ly 5Ser 85 90 95 Pro Gy Ile Asn _Val Asp ser Ser Tyr Lys
Asn Arg Ay His LeU"Ser 100 105 90 Leu Asp Sert/Net Lys Adn Gy Asn Phe
Ser Leu Tyr Leu Lys Asn Val 115 120 125 Thr Pro G n Asp Thr A n G u Phe
Thr Cy¥TARY SPaI AR IMSE Qri-ePryey Gl30Va1 BN RO YELaASTHetd u Leu val Lys Ile
Leu Gu du Vval 8\/aI "Arg LeU Arg val 145 150 5 160 Ala Ala Asn Phe ser
Thr PrqI Val |le Ser Thr Ser_ Asp Ser Ser Asr]| 165 17Q 175-Pro Ay dn Glu
Arg TR A8 oy 'Sl ThArodgis 956,y I0pits TViga 185 190 3 November
2003 8 Qu Pro Asn Leu Tyr Trp Ile Asn Thr Thr Asp Asn Ser Leu lle Asp

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 ttt gtg tcc titg 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 Lys Leu His Val Ser Ser Gly Phe Phe Ser Gly Leu Gly
20 25 30
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
gaa gtc gca atg gtg g agc aat gtg gtg ctc agc tgc att gac 182

got C
Glu val G?y Ala Met va G?y Ser Asn val val Leu Ser Cys Ile Asp



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 ANovémbelE3Asn
Pro An du 260 265 270 Thr His 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 HiséArg 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> NUs muscul us <400> 8 Met G n Leu. Lys Cys Pro Cys Phe Val Ser Leu
Ay Thr GnPro 15 10 15 val Trp Lys Lys Leu H's Val Ser Ser Gly Phe
Phe Ser Leu Ay 20 5 30 Leu Phe L% Leu Leu Leu Ser Ser Leu Cys Al a
Al a SecrccAtaa a(aaucg'fhcrat 35 40 4b a@tu_:;gi; VYadtgGiay dilcacavbiggMabh G y 2%er Asn Val Val
Leu %""Cii'é ‘mge"""ﬂs'ﬁs e 58 168 I 1K “AFyg" Ve g'YFi TPPHe Asn Leu Ser Ay Leu

Tyr V Tyr Trp n 3 Novenber 2003 65 70 75 80 IT'e Au Asn Pro G u Val
Ser 1 a 1ngog Berctg85tocHgRcd Ay 2BBe Asn Val Asp
Ser 'Se’fe P"ﬂsﬁ% APy Gy Va LEG SErteu1te WOSYE1% Leu Asp Ser Met Lys
Gln Gy Asn Phe Ser Leu Tyr Leu Lys Asn Val 115 120 125
cca g?g atc aat gtg gac agt tcc tac aag aac agyg g? cat ctg tcc 336
Pro Gly Ile Asn val ‘Asp Ser Ser Tyr Lys Asn Arg Gly His Leu Ser
100 105 : 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 9ag aat gtg gct ctc c€ac cag aac atc act agc 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 gca ttc gtt tcc ttc atc ata tac aga <ge acg cgt ccc 912

' Ala Ala Ala Ala pPhe val Ser Phe Ile Ile Tyr Arg Arg Thr Arg Pro
290 295 : 300



Thr Pro G n ASP Thr
140 Al a Thr
150 155 160 Ala Ala Asn Phe Ser Thr
165 170 175 Pro Ay An GQu Arg Thr
180 185 190 A u Pro Asn Leu Tyr Trp Ile Asn Thr Thr Asp Asn Ser Leu lie Asp
205 Thr Ala Leu A n Asn Asn Thr Val Tyr Leu Asn Lys Leu Ay Leu

Il-.e Ser Thr7 Leu Arg Leu Pro Trp Thr Ser Arg Ay

195 200'.
210 215 220 Asp Val

Tyr

Asp Val
Ile Thr
Lys Asn Pro

Pro V

Adn dAu Phe Thr

d u Leu Val

Lys Ile Leu

cys Arg Val Phe Met Asn Thr 130 . 135
GQu Qu Vval Vval Arg Leu Arg Val 145

Pro Val Ile Ser Thr Ser Asp Ser Ser ASn
Tyr Thr Cys Met Ser LgINdA@mber 2003r Pro

225 230 235 240 Leu Cys cys Val Qu Asn Val Ala-Leu His Gn Asn
Gn Ala Qu Ser Phe Thr Gy Asn Asn Thr

Ser

IIe

Ile Ty305Ar g Arg'T
Leu GI u

Thr
<210>

53

s Q411> 306

ol

Cys @n Leu Met @n
Leu Ile Leu Leu Phe
Asp Va&zmsp?GI u dn

Pro cyglgagm r Asn

<213>
<400>

get Gin Leu Lys

- val

Leu

G1u'

Pro
65

Ile

Pro

~ Leu

Thr

Ala

145

Ala

Pro

Trp

Phe

val

30

His

Glu

Gly

Asp

Pro

130

Thr

Ala

Gly

Lys.

Leu
35

Gly
Arg
Asn
Ile
ser
115
Gln
Glu

Asn

G1In

Lys

20

Leu

Ala

Arg

Pro

Asn
100

‘Met

Asp

Leu

Phe

Glu
180

Mus musculus
7
Cys
5

Leu
Leu
Met
His
Glu
85

val
Lys
Thr
val
ser

165

Arg

245 250 255 Ser
260 265 270 Thr

ng ﬁg‘é‘}g% &85
Leu Thr ASP 305 310 315 320 3 Novenber. 2003 10 His Al a

Val

Leu Ser
Pro Hs GQu

Ser

Pro
His
Leu
val
'Phe
70
val
'Asp
Gln
Gln
Lys

Thr

Thr

Cys
val
ser
Gly
55

Asn
ser
Ser
Gly
Glu
135
Ile

Pro

Tyr

<212> PRT <2.13> Mus nuscul us <400> 9
Asp Thr

Pro Leu
Leu-Leu Ile
Lys Ser

Phe

Ser

Ser

40

Ser

Leu

val

Ser

Asn

120

Phe

Leu

val

Thr

val
ser
25

Leu
Asn
ser
Thr
Tyr
105
Phe
Thr
Giu

Ile

Cys
185

ser
10

Gly
Cys

val

Gly

HIS Asn Asn d u Leu I\_}%ﬁ Val Leu Val

| gEiAd At ficPhe Ser Phe Ile

290 2953 00 H's Arg egonyr Thr Ay Pro Lys

t Ala Cys. Asn

Leu Lys Phe 1 5 10 15 Pro Cys Pro Arg
Arg Leu 5er 20 25 30 @A n Val Ser Ser

val Lys Asp 35 40 45 Lys Val Leu Leu

Asp G u ser-

Leu Gly Thr Arg G1n Pro
15

Phe Phe Ser ggy Leu Gly

Ala Ala 2§r Ala Glu Thr

val ggu ser Cys Ile Asp

Leu Tyr val Tyr Trp GIn

75 T 80

Tyr

90

Lys

ser

cys

Glu

Ser

170

Met

Tyr Leu Pro Tyr Lys Ser

Asn Arg Gly His Leu Ser
. 110

Leu Tyr Leu Lys Asn val
125

Arg val Phe Met Asn Thr
140

val val Arg Leu Arg val
155 160

Thr Ser Asp Ser ser Asn
175

S5er Lys Asn Gly Tyr 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 LyNdGlembargo@3y Thr
115.120 125 Tyr Gu Val Lys H's Leu Ala Leu Val Lys Leu Ser Ile Lys Ala Asp
. 130 135 140 Phe Ser Thr Pro Asn Ilg Thr Qu Ser Gy Asn Pro Ser Al a Asp
Thr 145 150 155 160 Lys Arg Ile Thr Cys Phe Ala Ser Ay Ay Phe Pro Lys
Pro Arg Phe 165 170 175 Ser Trp Leu Gu Asn Ay Arg Gu Leu Pro Gy Ile
Asn Thr Thr Ile 180 185 190 Ser G n Asp Pro Gu Ser Gu Leu Tyr Thr lle
Ser Ser A n Leu Asp 195 200 205 3 Novenber 2003 11 Phe Asn Thr Thr Arg Asn
Hs Thr_lle Lys Cys Leu Ile Lys Tyr Ay 210 215 220 Asp Ala H's Val Ser

A u AspliPhee ﬁgtw PYIGTEP Ly ARy GhPry GhUARS fer 205 IRB@s235 240 Pro Pro Asp
Ser Lys Asn Leu Val Leu’Phe @ y Ala d %Phe @ y 245 250 255 Al a Val
Il'e Thr, Val Val VaI I1e Val VaI Ile Ile Lys Cys Phe Cys 260 265 270 Lys

H s Ar&hs ESHs CPhasmafg BT Vs Y aHer A?%L?#e%ﬁbv W hr Asn 275 280 285 °
ASn Ser Leu Thr Phe Ay o Gu Gu Ala Leu Ala Gu A@n Thr val 290 295

300 Ph%g"@é’l 11?’ ?er' %hr Leulgr'g'Le<u2%}o>Tr6p7§hr<§elr'2irgP§1; §5,2p13a> Artificial sequence
. o 35 240

Leu Cys Cys val Glu Asn val Ala Leu His GIn Asn Ile Thr ser Ile
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 Phe val ser Phe Ile Ile Tyr Arg Arg Thr Ar Pro
29 295 . Y 308 9 s

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> 8

Met GIn Leu Lys Cys Pro Cys Phe val Ser Leu Gly Thr Arg Glin Pro
1 ' 5 10 15

val Trp Lys 5%5 Leu His val ser ggr Gly Phe Phe ser Gly Leu Gly
: 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



<220> <223> synthetic <400> 10 Met Cys Cys. Leu Pro Leu Leu Leu Phe Leu Leu

Ser Val Val
Arg Leu ser
Arg Thr Cys Gy Pro
Phe Arg Ser Thr Ay 50 55 60 Pro GQu Thr

Novenber . 2003 12 <212> DNA <213> Honp sapi ens

(1)..(864)
ttc agc agc ctt 48 Mt  Arg Leu G ?y Ser
cga get gat act cag gag aag gaa gtc aga gcg atg gta
g 9c age gac 96 Arg ,Jéda ASP Thr An_du Lys Qu Val Arg Ala Met Val Ay
30 gtQg gag, ctc agc tE)Sc get tgc cct

ser Ser Leu 1 5 10 15

Ser Asp 20 25 .

tta aat. 144

Asn 35THoeUsA
192 Asp Val

GQ t at pSAE
Hs Ile Pr

Leu Cys

Leu Asp 20 25 30 Cys Val

1510 15 H's Ser Tyr Trp @ n Val
Val

Leu Val Tyr Lys Asn

Leu Ala Phe Ser Thr Pro |le Ser
35 40 45 Pro Trp Asn Ile Thr Thr Val 3Adovexder 2803 Val

65 <210> 11
<220> <221> CDs

<211> 864 3
<222>

<223> <400> 11 atg cgg ctgg ggc agt cct gga-ctg ctc ttc ctg ctc

a. |

Va.
Yaf ™y
Tyr V.

PR

A u _Leu Ser
g%u Yadt Sejt Vet it
a

Pro Gy Leu Leu Phe Leu Leu Phe

¥ha g 9a age cgt ttt gat

Cys Ala Cys Pro Qu Ay Ser Arg Phe Asp Leu

Tyr Trp Gn

Leu Asp Ser Met Lys GlIn
115

Thr

Ala
- 145

Ala

Pro

Glu
Thr
35
Leu
ser
" Thr

Ala

His
305

Pro
130

Thr

Ala

Gly

Pro

Ala

210

val

Cys

Gln

His

Ala

290

Arg

Gln
Glu
Asn
Gln
Asnh
195
Leu
Ile

Cys

‘Ala

Asn
275

Ala

.ser

Asp

Leu

Phe

Glu

180

Leu

Gln

ser

val

Glu

260

ASn

Ala

Tyr

Thr
Va"!
ser
165
Arg
TYr
Asn
Thr
Glu
245
Ser
Glu

Phe

Thr

Gln

Thr
Trp
Asn

Leu

230

Asn

Phe

Leu

val

Gly
310

Gly Asn Phe ser
120

Glu
135
Ile
Pro
Tyr
Ile
Thr
215
Arg
val
Thr
Lys
ser
295

Pro

Phe

Leu

val

Thre

Asn

200

val

Leu
Aj a
Gly
330

Phe

Lys

Thr

Glu

Ile
Cys
Thr
Tyr
Pro
Leu
Asn
265
Leu
Ile

Thr

Cys
Glu
ser
170
Met
Thr
Leu
Trp
His
250
Asn
val

Ile

val

r

aac agc_tcc t

P S STeid s

Ser

%‘nﬂ\?a@ YRS <@

%g“ﬁ‘abeua%r@ Bt
du Ser

9

aa aac gtg

Leu Tyr Leu

Arg

vai

155

Thr

Ser

ASp

Asn

Thr

val
140
val
Ser
Lys

Asn

Lys
220

Ser

235

Gin

Thr

Pro

Tyr

Gln
315

AsSn

Lys

val

125

Phe

Arg

Asp

Asn

Ser

205

Leu

Arg

Ile

Ash

Leu

285

Arg

Glu

Lys

Met

Leu

Ser

Gly

Leu

Gly

Gly

Thr

Pro

270

Ala

Thr

Leu

Asn

Asn

Arg

Ser

175

Tyr

Tle

Leu

Asp
ser
255
Gln
val

Arg

Thr

L¥§a®ent cg aaa acc gt gtg acc
ys Thr Val Val Thr 50 55

gac agc cgc tac 240 Tyr
%rg Tyr 65 70 75 80

val
Thr
val -
160
ASh
Pro
Asp
TYr
val -
240
Ile
Glu
Leu

Pro

Asp



Cgg aac cga gcc ctg atg tca ccg gcc ggc atg ctg cgg ggc gac ttc 288 Arg
Asn Arg Ala Leu Met 5er Pro Ala Gy Met Leu Arg Ay Asp Phe 85 90 95 tcc
ctg cgc ttg ttc aac gtc acc ccc cag gac gag-cag aag ttt cac 336 Ser Leu
Arg Leu Phe Asn Val Thr Pro G n Asp Gu A n Lys Phe H s 18NoBmbéddood gc
ctg gtg ttg agc caa tcc ctg gga ttc cag gag gtt ttg agc gtt 384 Cys Leu
Val' Leu Ser Gn ser Leu Ay Phe Gn Au Val Leu Ser Val 115 120 125 gag gtt
‘aca ctg-cat gtg gca gca aac ttc agclgtg ccc gtc gtc agc 432 du Val Thr
Leu His Val Ala Ala Asn Phe Ser Val Pro Val Val Ser 130 135 140 gcc ccc
cac. agc ccc tcc cag gat gag ctc acc ttc acg tgt aca tcc 480 Ala Pro H's
Ser Pro Ser Gn Asp GQu Leu Thr Phe Thr Cys Thr ser 145 150 155 160 " ata
aac gg[stgg ccc agg ccc aac gtg tac tgg atc aat aag acg gac 528 |le Asn
Gly-Tyr Pro Arg Pro Asn .Val Tyr Trp.iie Asn Lys Thr Asp 165 170 175" aac
‘agc ctg ctg gac cag get ctg cag aat gac acc gtc ttc ttg aac 576 Asn Ser
Leu LegifAsped n Ala Leu A n Asn Asp Thr Val Phe Leu Asn 180 185 190 at.g
cgg gg@lbt g30tﬁat gac gt9 gtc agc gt9 ctg agg atc gca cgg acc 624 Mt Arg
Ay LeBiyrisAsp yal,sVal Ser Val Leu Arg Ile Ala Arg Thr 195 200 205 ccc agc
gtg aac att ggc tgc tgc ata gag aac gtg ctt ctg cag cag 672 3 Novenber 2003
13 Pro4¥ér %al Asn Ile Ay cys Cys Ile Qu Asn Val Leu Leu Gn @ n 210 215
220 aaecchg @QtAsgté}/sgﬁﬁ LRH et &l n As@ ﬂgaprﬁaéeug_%ﬁ %E(:phg a gag aga.gac .720

Asn Leéu Thr Val Q% Ser A n Thr Aoy Asn Asp || y Qu Arg Asp 225 230 235
240 aag atc aca gag aat cca gtc agt acc g 9c gag aaa aac gcg gcc acg 768
Lys |lmeoTdye b rdarruAne.¥al Lebahe Nan 1@uyLeld telArg 1AsseAl @ Al . a Thr 245 250
255 tgg agc at®® ctg get gtc ddg tgc ctg ctt ¥tg gtc gtg gcg gtg gec 816
Trp Ser Ile Leu Ala Val Leu Cys Leu Leu Val Val Val Ala Val Al a 260 265 270
ata g @ntwg %t‘ FegRrsagyt gaEo %g&hgceucietr lcyaaggramage Asat gca g 9t 864

- 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



Ile
285
Ay
Thr
ser
Val

Pro
Arg
Arg
Leu
du
140
Cys
I'le
Asp
Val

Ile
Thr

Gy Trp Vat Cys Arg Asp Arg Cys Leu G n His ser Tyr Ala Ay 275 . 280
<210> 12 <211> 288 <212> PRT <213> Hono sapiens <400> 12 Met Arg Leu
Ser Pro Ay Leu Leu Phe Leu Leu Phe Ser Ser Leu 1 5 10 15 Arg Ala Asp
Gn Gu Lys Gu Val Arg Ala Met Val Gly-Ser Asp 20 2% N&eMder SOt Leu -
Cys Ala Cys Pro Au Ay Ser Arg Phe Asp Leu Asn 35 40 45 Asp Val Tyr
Tyr .-Trp A n Thr Ser Qu Ser Lys Thr Val Val Thr 50 55 60 Tyr Hs Ile
G@n Asn Ser Ser Leu Gu Asn VallAsp ser Arg Tyr 65 70 . 75 80 Arg Asn
Ala Leu Met Ser Pro Ala Ay Met Leu Arg Gy Asp Phe 85 90 95 Ser Leu
Leu Phe Asn Val Thr Pro An Asp Qu Gn Lys Phe Hs 100 105 110 Cys
Val Leu Ser Gn Ser Leu dy Phe An du Val Leu ser Val 115 120 125
Val Thr Leu His Val Ala Ala Asn Phe Ser Val Pro Val Val -Ser 130 135

3 dNevanrber 300G 14knAlig Hirorl 15sS8k IRLOr1SelysGyr &sp G u Leu Thr Phe Thr
Thr S&P 145 150 15521360 Il e Asn A320Tyr Pro Arg Pro Asn Val Tyr Trp
Asn Lys Thr Asp 165 170 175 Asn Ser Leu Leu Asp G n Ala.Leu @ n Asn
ThﬂrSp\ﬁdIa HPhevalleaer Asin Ash8the 18 rP0cINELYs/ AFrg IGoymlue,u;pTyr Asp Val Val Ser
Le#’Arg Ile Ala A3§ Thr 195 2002305 Pro Ser Vat40Asn Ile Ay Cys Oys
A u Asn Val Leu Leu dn Gn 210 215 220 Asn Leu Thr Val Qy. Ser- A n
G Rro /s Asgpser| %Gsy mrweAr\gﬂA%% PH22E y28@ Q@SZPEESwy

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



Lys Ile Thr u Asn Pro Val Ser Thr Ay GQu Lys Asn Ala Ala Thr 245 250

255 T1"p Ser Ile Leu Ala Val Leu Cys Leu Leu Val Val Vval Ala
265 270 Ile Ay Trp Val Cys Arg Asp Arg Cys Leu G n Hi s -Ser

Val Ala 260
Tyr Ala Ay

275 280 285 <210> 13 <211> 267 <212> PRT <213> Honmd sapisasverdaPzodd G u

Lys Gu Val Arg Ala Met Val Gy ser Asp Val Qu Leu Ser Cys
Cys Pro Au Ay Ser Arg Phe Asp Leu Asn ASP Val Tyr Val Tyr
G@n Thr -Ser Au ser Lys Thr Val Val Thr Tyr Hs Ile Pro An
Ser Ser Leu G u Asn Val Asp ser Arg Tyr Arg Asn Arg Ala Leu
Ser Pro-Ala Ay Met Leu Arg Gy Asp Phe Ser Leu Arg Leu Phe
Novenber 2003 15 Asn Val Thr Pro G n Asp Gu G n Lys Phe H's

1510 15 .Ala
20 . 25 30 Trp
35 40 . 45 Asn
50 55 60 Met
65 70 75 80 3
Cys Leu Val -

212D hr
Leu Sel57585 m% .dn Ser Leu Ay Phe G n @u Val Leu Ser Val Qu Vval T
I213>_’LOB Naakiy

Leu Hi s Val Ala Ala Asn Phe Ser Val Pro Val Val
His Sef2Pro 115 120 125 ser G n Asp G u Leu Thr Phe Thr Cys
Asn Gﬁﬁ%rﬁﬁ,%s@o 135 140 Arg Pro Asn Val Tyr Trp Ile Asn
‘Asn- Set22Beu Leu Asp 145 150 155 160 G n Ala Leu G n Asn Asp

Leu AspopetArg Gy Leu Tyr 165 170 175 Asp Val Val Ser Val

Arg ThatgFeds éﬁérg$€a$gtpéﬁi ég;ectgléﬂz 35 th 96 3 ¢ éafsadgyé%tll e Gy

Leu G.TP'CGJ‘IQ ynG IYegﬁf'TlmO | Le@ peu %&51. Oeu2fts Sser ser Leu

15

cga gtt gat act cag gag aag gaa gtc aga gcg atg gta g?c agc gac 96
Arg Ala Asp EBr GIn Glu Lys Glu ¥g1 Arg Ala Met val goy ser Asp

gt gag ctc agc tgc gct tgc cct gaa g?a agc cgt ttt gat tta aat 144
val Glu ggu Ser Cys Ala Cys Pro Glu Gly Ser Arg z?e Asp Leu Asnh
. 40

gat gtt tac gta tat tgg caa acc agt gag tcg aaa acc gtg gtg acc 192
Asp gg] Tyr val Tyr Trp ggn Thir Ser Glu Ser ggs Thr val val Thr :

tac cac atc cca cag aac agc tcc ttd gaa aac gtg gac age cgc tac 240
ggr His Ile Pro Gan?an ser Ser Leu Glu 9§n Val Asp Ser Arg E%r ’

€gg aac cga gcc ctg atg tca ccg gec g?c atg ctg cgg g?c;gac ttc 288
Arg Ash Arg Ala ggu Met Ser Pro Ala goy Met Leu Arg Gly Sgp Phe

TCC ctg cgc tig ttc aac gtc acc ccc cag gac gag cag aag ttt cac 336
Ser Leu Arg &83 Phe Asn val Thr Pro GIn Asp Glu Gln &ys Phe His
‘ . 105 10

" tgc ctg gtg ttg agc caa tcc ctg g?a ttc cag gag gtt ttg agc gtt 384
Cys Leu X%S Leu Ser Gln Ser igg Gly Phe Gln Glu Xg; Leu Ser val-

gag'gtt aca ctg cat gtg gca gca aac ttc agc gtg ccc gtc gtc agé 432
Glu {gé Thr Leu His va ?ga Ala Asn Phe Ser Xgo Pro val val Ser

gcc cCC cac agc ccc tcc cag gat gag ctc acc ttc acg tgt aca tcc 480
Ala Pro His ser Pro Ser Gin Asp Glu Leu Thr Phe Thr Cys Thr Ser
145 150 155 a 160

ser. Ala Pro
Thr Ser Ile
.Lys Thr Asp
Thr Val Phe -
Leu Arg he Al a
Asn Val Leu

‘ata aac g?c tac ccc agg ccc aac gtg tac tgg atc aat aag acg gac 528
Gly

Ile Asn “Tyr Pro Arg Pro Asn val Tyr Trp Ile Asn Lys Thr Asp

165 170 175

aac agc ctg ctg gac cag gct ctg cag aat gac acc gtc ttc ttg aac 576
- ASn Ser Leu kgg Asp GIn Ala Leu g;g Asn Asp Thr val ggg Leu Asn

atg cgg g?c ttg tat gac gtg gtc agc gtg ctg agg atc gea cgg acc 624
Met Arg ggg Leut Tyr Asp va gga Ser Vval Leu Arg §a§ Ala Arg Thr

ccc agc gtg aac att ggc tge tge ata gag aac gtg ctt ctg cag cag 672



Ser An Thr Ay Asn Asp Ile Ay du Arg
220 Pro Val Ser Thr
230 235 240 Vval Leu Cys Leu Leu Val Val
245 250 255 Arg Asp Arg Cys Leu A n His

Gy Qu Lys Asn Ala

Asp Lys Ile Thr GQu Asn 210 ' 215
Ala Thr Trp Ser Ile Leu Ala- 225
Val Ala Val Ala lle Ay Trp Val Cys

Ser Tyr Ala Gy. 33¢fehder 38d9> 14

<211> 276 <212> PRT <213> Mus nuscul us <400> 14 Qu Thr Qu Val dy Al a
Met Val Gy Ser Asn Val Val Leu ser Cys 1 5. 10 15 1le Asp Pro H's Arg Arg
H' S Phe Asn Leu Ser Ay Leu Tyr val Tgr 3 Novenber 2003 16 20 25 30 Trp Gn
Ile Au Asn Pro Qu Val. Ser Val Thr Tyr Tyr Leu Pro Tyr -35 40 45 Lys Ser
Pro Gly IIe Asn Val Asp ser Ser Tyr Lys Asn Arg Gy Hs 50 55 60 Leu Ser
Leu t S% 1? sy er Leu gl Leu Lys 65 70 75 80 Asn
Val Thrr°F§§5 Yﬁ RSP eThY §ISnxE He#ﬁ‘é‘ ﬁSﬁ‘r g%y'sFUAeg' &4l SWohe Met . 85 90 95 Asn
Thr Al a Thr a u Leu Val Lys Ile Leu Qu u Val Val Arg Leu 100 105 110
Arg ValitAf % gﬁ& % r 2CEhggaPpas YAl atic| S adar gger ASROSer 115 120 -
125 SezzsAsn ety MuTAr 'Y ? SP 9§grﬂfhg?yd§/é‘ AMt28er Lys Asn Gy 130
135 140 Tﬁi %ogag%tmo %?f_n Leu Tyr Trp Ile Asn Thr Thr. A7rsﬁg Asn Ser Leu
145 Ol A5 Ird %ﬁ%g@ Inadss CA%S qesradgal Tyt8Leu Asn Lys Leu
Ay 5 170 175 Lmrs1 Tyr Asp Vi oeg e'Fys aU'zx_c,nggmLeu Pro Trp. Thr- Ser
Arg d ,é/ , '
gg agc atc ctg get gtc ctg tgc ctg ctt gt :
798 325 FYC Ca 7% 5T 8 £OC [o citotg gte gug gco gtg gcc 816
260 265 270
ata g?c tgg gtg tgc agg gac tga tgt Ctc caa cac agc tat gca ggt 864
Ile Gly Trp val Cys Arg Asp Arg Cys Leu Gln His Ser Tyr Ala G?y
'ZBQ 285
c <210 12
<211> 288
<212> PRT
<213> Homo sapiens
<400> 12
Met Arg Leu Gly Ser Pro Gly Leu Leu Phe Leu Leu Phe Ser Ser Leu
1 5 10 15
Arg Ala Aép Thr GIn Glu Lys Glu val Arg Ala Met val Gly Ser Asp
20 25 30
val Glu Leu Ser Cys Ala Cys Pro Glu Gly Ser Arg Phe Asp Leu Asn
35 : 40 45 -
Asp val Tyr val Tyr Trp G1In Thr Ser Glu Ser Lys'Thr val val thr
50 55 60
Egr His Ile Pro Gln ?gn Ser Ser Leu Glu ?gn val Asp Ser Arg ggr _
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 A 1u Gl i
g Ley a r 152 n Asp Giu GlIn &{8 Phe His
Cys Leu val Leu Ser Gln Ser Leu Gly Phe GIn Glu val rteu Ser val
: 1315 120 125
6lu val Thr Leu His val Ala Ala Asn Phe Ser val Pro val val ser
130 135 - 140



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 Au 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 klmMoveh®el 2603\ 0
Arg Thr 245 250 255 Arg Pro His Arg Ser Tyr Thr Gy Pro Lys Thr Val Gn
Leu Au.Leu 260 265 270 3 Novenber 2003 17 Thr Asp His Ala 275 <210> 15
<211> 125 <212> PRT <213> Artifici all4sequence, <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-val Tyr Trp @n Val Thr Tyr Pro Ser.Asn Val Asp Ser Tyr Asn Arg 20
25 30 Ser Met Ay Phe Ser Leu Leu Asn Val Thr Pro G n ASP A n Phe Cys 35
40 Val P rPr r Ser u Thr 50 55
60 Thria o dfls Sibr M0 J?@iﬁ‘@ﬁ%‘*@ﬁ F’?%T*‘%‘SS?@E %En Thr Asp Asn 65 70
75 80 Ser Leu Asp Ala Leu @ n Asn Thr Val LeU Asn Ay Leu Tyr Asp Val 85
90 95 Ferasheily A8 pFBTArbYto Q¥R V& UyASTp Ak AsRYyHeASp Thr Ser Gn Ay 100
105 110 Lys Lys LewAl a Val Leu Valzolle Arg Arg S5 Tyr Ay 115 120 125 -
<210>16 ‘

Asn Ser Leu 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
195 200 205

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 Trp val Cys Arg Asp Arg Cys Leu GIn His -Ser Tyr Ala Gly
S 275 280 - 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 ggr ser Leu Glu Asn gg1 Asp ser Arg Tyr ggg Asn Aﬁg Ala Leu

Met Ser Pro Ala Gly Met Leu Arg Gly Asp Phe Ser Leu Arg Leu Phe
65 .70 75 80



<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
gct ggt acgc ctgcaggtac cggtccggaa ttcccgggtc gacccacgcg tccgecccacg 60
cgtccgcggg agcgcagtta gagccgatct cccgcgcccc gaggttgcetc ct &t gsgater 2863
tctcccgecgg cccaagttct ccgcgeccccg aggtctccge gccccgaggt ctccgecggec 180
cgaggtct.cc gcccgcacc atg cgg ctg ggc agt cct gga ctg ctc ttc ctg 232 Met
Arg Leu Ay Ser Pro Ay Leu Leu Phe Lisu 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 Au 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 GQu Leu Ser
Cys Ala Cys Pro Qu Gy ser 30 35 40 .cgt ttt gat tta aat gat gtt tac gta
tat tggnoaa mecrradiingag d16%18716s etiBhgsAsh JdU efSskrAsp Val Tyr Val Tyr
Trp A n Thr Ser A& Ser 45 50 55 Waa acc gtg gtgSacc tac.cac atc cca cag
aac agc tcc ttg.gaa' aac 424 -Lys Thr Vval Vval Thr Tyr. Hs Ile Pro An Asn
Ser Seflnlseu LELUGTASHhe 60N 68u AR 7%y Girgvadadiuags CLduaxCisCgg. aac cga gcc ctg
atg tca ccg gcct%gc atg 472 AP Asp Ser Arg Pr Arg Asn Arg Ala Leu net
Ser Pro Ala Gy Met 80 85 90 ctg cgg ggc gac ttc tcc ctg cgc ttg ttc aac
gt c ac@lode ﬁggﬁsgaibem vall etroArag , \@i yseasaiaPive 8ersdrerroAr g Leu Phe Asn Val
Thr Pro @ n p 95 100 105 ng cag aag tttl%ac tgc ctg gtg ttg agc caa tcc
ctg gya ttc cag 568 : : ‘ : '

Ser Gln Asp Glu Leu Thr Phe Thr Cys Thr Ser Ile Asn Gly Tyr Pro

130 135 140 -

‘Arg Pro Asn vVal Tyr Trp Ile Asn_Lys Thr Asp Asn Ser Leu Leu Asp
145 150 : 155 160

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 Gln 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'



Gu Gn LyS Phe H's Cys Leu Val Leu Ser G n ser._Leu Ay Phe Gn 110 115 120
gag gtt ttg agc gtt gag gtt aca ctg cat gt gca gca aac ttc agc 616 d uval
Leu Ser Val Qu Val Thr Leu H's Val Ala Ala Ash Phe ser. 125 130 135 gtg
ccc gtc gtc agc gcc ccc cac agc ccc tcc cag gat gag ctc agqyfRhpeVahodr 0
Val Val Ser Ala Pro His ser Pro Ser Gn ASP Qu Leu Thr 140 145 150 155
ttc acg tgt aca tcc ata aac ggc tat ccc agg ccc aac gtg tac tgg 712 Phe:
Thr Cys-Thr Ser Ile Asn Ay Tyr Pro Asg Pro Asn Val Tyr Trp 160 165 170 atc
aat aag acg gac aac agc ctg ctg gac cag get ctg cag aat gac 760 Ile Asn
Lys Thr- Asp Asn ser Leu Leu Asp G n Ala Leu A n Asn Asp 175 180 185 acc gtc
ttc ttg aac atg cgg ggc ttg tat gac gtg gtc agc gtg ctg 808 Thr Val Phe -
Leu Asn Met Argd®GAy Leu Tyr A}y Val Val Ser B Leu 190 195 200 agg atc gca
Cgg acc ccc agc gtg aac att ggc tgc tgc ata gag aac 856 Arg Ile Ala Arg
~Thr PrigpS8n NalGlAsysn|Are diiwalyser Qud thieryd tyrAsn sH05rv210 215 3 Novenber 2003
19 gtg ctt c?tsg cag cag aac "E’tg act gtc g 9 agc cag aca gga aat gac 904
‘Val Leu Leu G@n Gn Asn LeU Thr Val Ay Ser Gn Thr Ay Asn Asp 220 225 230
235 dﬂééggat’rgaiﬁa@a Asacvadagp e eedygagsamh AvgaGlgtiisagt act g 9c gag 952
Ile Gy u Arg Asp Lys ﬁsle Thr A u Asn’Pro Val ser Thr Ay G u 240- 245
250 aaa aac gcg gcc acg tgg agc atc ctg get gtc ctg tgc ctg ctt gtg 1000
Lys Agft ReR LA ASTIREN TISH WerSIn @y Lhen BRraSevaieu By Iepstyseu Leu Val 255 260 265

gtc gtg gcg gtg gecc ata g 9c tgg gtgtgc agg gat cgsa? tgc ctc caa 1048 Val

Val Ala Val Ala lle d rp.Vval s Arg Asp Ar s Leu @ n 270 275 280 cac
agc tzf‘fnd%ba Taﬁtpr&cgé"t‘\@é Tgé?“@ﬁd“%ﬁ T@Egcyéa"g'ga‘@g %Jyﬁd“eétc act 1096 His Ser
Tyr Ala Gy Ala Trp Ala Val Ser Pro Gu Thr Gu Leu Thr 285 290 295 ggc cac
Ot 1 9RAAPAAE hEAAGAREA BBIBLIU GGV RY g Y Mo Vel

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



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 Ay ser Pro Gy Leu Leu FE@GP* Phe
Ser Ser Leu 1 10 15 Arg Ala Asp Thr G n du LYS Gu Val ﬁrl?\l%ﬁl@g t Val
Gy Ser Asp 20 25 30 Val GQu Leu Ser Cys Ala Cys Pro-AQu Ay Ser Arg Phe
Asp Leu Asn 35 40 45 Asp Val Tyr Vali3Tyr Trp A n Thr Ser G u Ser Lys Thr
Val Val Thr 50 55 60 Tyr His Ile Pro Gn Asn Ser ser Leu Gu Asn Val Asp
ser Arg Tyr 65 70 75 80 Arg Asn Arg Ala Leu Met Ser Pro Ala Gy Mt Leu
Arg Ay Asp Phe 85 90 95 3 Novenber 2003 20 Ser Leu Arg Leu Phe Asn Val
Thr PrenGatp AsPafd U G n Lys Phe H's 100 105 110 Cys Leu Val Leu Ser G n
Ser Leu Ay Phe A n Gu Val Leu Ser Val 115 120 125 GQu Val Thr Leu His
val Ala Ala Asn Phe Ser Val Pro val Val Ser 130 135 140 Ala Pro Hi s Ser
Pro Sek2i@ni1Asp A u Leu Thr Phe Thr Cys Thr Ser 145 150 155 160 Il e Asn
Ay Tyg%llg?ogﬁg Pro Asn Val Tyr Trp Ile Asn Lys Thr Asp 165 170 175 Asn
Ser Leuﬂ;éu@&mgaﬁl fdyfenkgU GLn-Asn Asp Thr Val Phe Leu Asn 180 185 190
Met Arg Gy Leu Tyr Asp Val Val Ser Val Leu Arg Ile Ala'Arg Thr 195-200
205 Pr@%%@r Syﬂheéscn lle Ay Cys Cys Ile Au Asn Val Leu Leu G n dn 210

215 220
<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 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 gﬁo\}?fn%eé%oiyr
-Ala dy. 275 280 285 Ala Trp Ala Val Ser Pro Gu Thr G u Leu Thr y H s.
Val 290 295 300 <210> 18 <211> 302 _<212> PRT <213> Hono sapi ens <400>
18 Met Arg Leu Ay Ser Pro Ay Leu Ll 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 u Ay Ser Arg Phe
Asp Lewpddsnig 35 40 45 Asp Val Tyr Val Tyr Trp G n Thr Ser G U Ser Lys Thr
Val Vedctgdtpcghotgs&nosec Tyatcedgaa [thecchygic @ancdasgrgSarcgSercd eu ﬂugAsn Val I_Asp
Ser Ar ‘ : o' y Met Leu
Arg G%tﬁ%g%ﬁ%cagagzgaogg%@%rc éﬁgﬁﬁg%gcél L%a&%#(é%étﬁi?‘%rﬁrhr . ‘?o Gn Asp AU
dn LyTsCtPFFéC?rQi‘§Cca1QTGCt1GSQCEGL@CWQQqEéEFWaQ“t.@BﬁBe‘F“@Q@QSelr [18% G:y Ege Shn
A U Vadga tceecc¥gdace bl Qe c Got! Valggd i swyal Aka Ala n e
ser Valg-%fg Vaiﬁ ngl Se'leg K%%C&E%%gy %,0 PM&Q?Prng léfﬁﬁs.ene%o sgr Gn Asp AU
‘Leu Thr Phe Thr Cys THr Ser 145 P50 155 160 Ilelfsn Gy Tyr Pro Arg Pro
Asn ValtcTye abepagel @tA8 doy Sgathict Asig ga@ﬁﬁglgég 3t%]az_]5 g_c!g 280

a a

ct
Leu Phe ser ser Leu Arg Ala Asp Thr Gln Glu Lys Glu Arg
. : 15 20 25

atg gta g%c agc gac gtg'; gag ctc agc.tgc gct tge cct gaé g?a agc 328
Met val goy ser Asp val Glu I§¢Sau 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 zl;e ASp Leu Asn Asp \5/31 Tyr val Tyr Trp (ss'én Thr ser Glu Ser

aaa acc gtg gtg acc tac.cac atc cca cag aac agc tcc ttg. gaa aac 424
: !(7;55 Thr val val Thr Tyr His Ile Pro Gln ;;Sn 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 'é’)ér Arg Asn Arg Ala légu 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 ligtox Phe Asn val Thr :Fl'so GIn Asp L

gag cag aag ttt céc tge ctg gtg ttg agc caa tcc ctg g?a ttc cag - 568
~ Glu Gln Iﬂ(s) Phe His Cys Leu \ﬁs Leu ser Gln Sser i]_-% Gly Phe GIn

gag gtt ttg agc gti gag gtt aca i:tg cat gtg gca gca aac ttc agce 616
G'Iu \{g;_l, Leu Ser val Glu \{gg Thr Leu His va 2‘;551 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

ttc acg tgt aca tcc ata aac g?c tac ccc agg ccc aac gtg tac tgg 712
Phe Thr cys Thr igg I'le Asn Gly Tyr ;gcsm Arg Pro Asn va ‘:Il'yr Trp
_ 70

atc aat aag-acg gac aac agc ctg ctg gac cag gct ctg cag aat gac 760
Ile Asn Lys Il;g Asp Asn Ser Leu Lgu Asp GIn Ala Leu ﬂ? 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 Gg)g Leu Tyr Asp Va Vag Ser val tLeu
: 1 20

©. agg atc gca cgg acc ccc agc gtg aac att g?c tgc tgc ata gag aac 856
Arg %EI)(; Ala Arg Thr Pro ‘25% val Asn Ile Gly (z:{? Cys Ile Glu Asn



Asn
190
200
210
Asp
Al a
Cys
Asp
Pro
PRT
Ay
Phe
Al a
Leu
Tyr

Tyr'

Asn
Ser

Ser Leu Leu ASP A n Ala Leu G n Asn Asp Thr Val Phe Leu Asn 180. 185
Met Arg Gy Leu Tyr Asp Val Val ser Val Leu Arg Ile Ala Arg Thr 195
205 Pro Ser Val Asn Ile Gy Cys Cys Ile Au Asn Val Leu Leu An Gn

215 220 Asn Leu Thr Val @.y Ser Gn Thr Ay Asn Asp Ll rg
225 230 235 240 Lys lle Thr G u Asn Pro Val ser Thr é@v%e%bébsﬁsn

Ala Thr 245 ' 250 255 3 Novenber 2003 22 Trp ser Ile Leu Ala Val Leu

Leu Leu Val Vval Vval Ala Val Alal®60 265 270 Ile Ay Trp Val Cys Arg
Arg Cys Leu A n Hs Ser Tyr Ala Gy 275 280 285 Ala Trp Ala Val Ser

Au Thr Gu Leu Thr Gy His Val 290 295 300 <210> 19 <211> 322 <212>

<213> Mus nuscul us <400> 19 Met A n Leu Lys Cys Pro Cys Phe Val Ser

Thsrc? @anca@r @g ak!c5ctﬁ0ac159t‘dad?cTargn ¢aygSachyg;;faLm ddcs Valgo®er Ser- Gy Phe
Se3oct uGD_/e"tf“L%g Ser Ser Leu Cys Ala
| dy ser ASn Val Val

Sejtc algeﬂgAsﬂ:?C By BE Ry oa Artcpddi @cRjrg Asn d52u Ser Gy Leu
V§1e%§y?§ gI]rup'c\r@u‘i 5p 88 g@ % 0 il %A@ﬁ%ﬂ”o‘ﬁ@ §Uval - Ser Vval Thr Tyr
Leu Pro ﬂ%r Lys Ser 85 90 95 Pro Ay Ile Asn. Val Asp Ser Ser Tyr Lys

ngﬁﬁﬁ?iﬁ ?%Pﬁglﬁaﬁ FLOUEE. B4 WOCigefttNEY Lysl®n Gy Asn Phe -

e Sl §In Ay 1 By Yad G lpnser @ The
0

Ser Ala A u Thr 40 45 Qu Val"dy Ala Met.

a
Arfis Q¥
Leu Tyr Leuwskys 260 265
gtc gtg gcg gtg gcc ata g?c tgg gtg tgc agg gac cga tgc ctc caa 1048
val va 3;3 vai Ala Ile Gly ;;g val Cys Arg Asp Arg Cys Leu Gln

E 280 -

cac agc tat gca g?t gcc tgg gct gty agt ccg gag aca gag ctc act 1096
‘His ggg Tyr Ala Gly Ala ;gg Ala val ser Pro Glu Thr Glu Leu Thr '
‘ 295

g?§ cac gtt tgaccggagc tcaccgoccca gagcgtggac agggettccg 1145

His val
300

tgagacgcea ccgtgagagg ccaggtggea gctigagcat ggactcccag actgcaggag 1205
agcacttggg gcagccccca gaaggaccac tgctggatce. cagggagaac. ctgetggegt 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 Ege Leh Leu Phe ser Ser Leu.

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



115
130
145
Asn

Ser

Thr
Tyr
Leu
Asn
Ser
Asn
Al a
Arg
320

120 125 Thr Pro G n Asp Thr G n G u Phe Thr Cys Arg Val Phe Met Asn Thr
135 140 Ala Thr Qu Leu Val Lys Ile Leu Qu Gu Val val Arg Leu Arg val
150 155 160 Ala Ala Asn Phe Ser Thr Pro Val Ile Ser Thr ser Asp ser Ser
165 170 175 3 Novenber 2003 23 Pro Ay Gn Gu Arg TWNJAéfnbEPQ da/s Met
Lys Asn Gy Tyr Pro 180 185 190 Qu Pro Asn Leu Tyr Trp Ile As% Thr
Asp ‘Asn Ser Leu Ile Asp 195 20Q, 205 Thr Ala Leu G n Asn Asn Thr Val
Leu Asn Lys Leu Ay Leu Tyr 21 15 220 Asp Val Ile ser Thr Leu Arg
Pro Trp Thr Ser Arg Ay Asp Val 225 230 235 240 Leu Cys Cys Val GQu
Val* Ala Leu Hs Gn Asn Ile Thr Ser Ile 245 250 255 Ser G n Ala GQu
Phe Thr Ay Asn Asn Thr Lys Asn Pro An GQu 260 265 270 Thr Hi's Asn

G serbigdn ArgSidadheleim Yl THEr @ro\Mah AsBleidl @nMak dRWiis275 280 285 Ala Al a
Al a Phe Vall®er Phe Ile II®5Tyr Arg Arg THP Arg Pro 290 295 300 Hi s
Ser Tyr Thr Ay Pro. Lys Thr.Val..@n Leu Qu Leu Thr Asp 305 310 315
Hi GysAlea vad 10 20 6l29et> elid@y rh21dn ARTVa32Akd>sefrtailfi ci al sequence <220>

<223> synthetc <400> 20 MEC® Leu Pro Ay ¥2&u LeU Phe Leu Leu Ser Ser Leu

Al a
Tyr

Qu Ju Val 15 10 15 Ala Met Val Ay Ser Val Leu Ser Cys Pro Phe Leu

V@§1u1¥§g ﬂhrpLeuzmj52§a13§§§.Aia'Asn Phe Ser Xﬁa Pro val val Ser

Ala Pro His Ser Pro Ser GIn Asp Glu Leu Thr Phe Thi 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

Asn Ser Leu Leu Asp Gln 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
195 200 205

Pro ser val Asn Ile Gly Cys‘cys ITe 61u Asn val Leu Leu Glin 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 : . 250 255 :

Trp Ser ITle Leu Ala Val Leu Cys Leu Leu val val val Ala val Ala
260 265 . 270

Ile Gly Trp val Cys Arg Asp Arg Cys Leu Gin His Ser Tyr Ala Gly
275 280 285

Ala Trp Ala val Ser pro Glu Thr Glu Leu Thr Gly His val
290 295 ] 300 ’

<210> 18
- <211> 302
<212> PRT
. <213> Homo sapiens

- <400> 18

qet Arg Leu Gly ger Pro Gly Leu Leu Phe Leu Leu Phe Ser Ser Leu
' ‘ 10



Gn Val Thr Tyr Pro Ser Asn Val Asp Ser Tyr Asn Arg Ser Met Ay 35 40 45 3
Novenber 2003 24 Phe Ser Leu Leu Asn Val Thr Pro A n Asp A n Phe Cys Val
Leu Val 50 55 60 Leu Val Ala Ala Asn Phe'ser Pro Val Ser-Ser A u Thr Thr
Cys Ser 65 .70 75 80 Asn Ay Tyr Pro Pro Asn Tyr.Trp '-l%Mn{F@FZW Asn
Ser Leu Asp 85 90 95 Ala Leu @n Asn Thr Val Leu Asn Ay Leu Tyr Asp Val
ser Leu:.-Arg 100 105 110 Thr Cys (,\és G u Asn Val Leu Gln Asn Thr Ser dn
Gy Lys Lys Leu 115 120 125 - Al a dl Leu Val Ile Arg Arg Ser Tyr @y Val
Au Leu Thr H's 130 135 140 <210> 21 <211> 1370 <212> DNA <213> Hono
sapi ens <220> <221> 5"UTR <222> (1)..(165) : '

Arg Ala Asp ;gr GIn Glu Lys Glu ggT Arg Ala Met val gAy ser Asp

val Glu Leu Ser Cys Ala Cys Pro Glu Gly Ser Arg Phe Asp Leu Asn
35 40 45

Asp gg] Tyr Va1‘Tyr Trp g;n Thr ser Glu ser Egs 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 lgg_u Met Ser Pro Ala gg)y Met Leu Arg Gly ggp Phe

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 2120 125

Glu val Thr Leu His val Ala Ala Asn Phe Ser val Pro val val ser
130 o013y 7 140 -

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
195 200 205 :

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
245 250 255



- <223> .

<220>

<221>
cacaggaaac agct at gacc
gct ggt acgc ct gcaggt ac
ct gaacgcga ggactgttaa

cos

<222> (166)..(762) <223> <400> 21 aacaatttca
at gattacgc caagctctaa tacgactcac60 tatagggaaa
cggtccggaa ttcccgggtc gacccacgcgl20 tccgtgaaca

ctgtttctgg caaac atg aag tca g 177 @ Novelier RE3 Ser

Gy.- 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 Ley,Arg Ile Lys Val L6u Thr Gy 5 15 20
gaa atc aat g 9t tct gcc aat tat gag atg ttt ata ttt cac aac ggga273 Qu

Ile Asn Gly Ser Al a Asn
gta caa att tta tgc aaa
|l e LeurfCy& LS ey A1dPv0
ctg aaa ggg gggl®ha ata
Mett Gn Leu Leu Lys Gy
~ Ile Gly E;g val Cys Arg

Ala Trp ala val Ser Pro
290

- <210>
<211>
<212>
<213>

<400>

19
322
PRT

Mus muscuius

19

",¥et Glin Leu

val
Leu
Glu
Pro
< §5
Ile
Pro
Leu
Thr
" Ala

145

Ala

Trp
Phe
val
50

His

Glu

Gly

Asp
Pro
130

Thr

Ala

Lys

Leu

35

Gly

Arg

Asn

Ile

Ser

115

Gin

Glu

Asn

Lys
LysS
20

L.eu
Ala
Arg
Pro
Asn
100
Met
Asp

Leu

Phe

Cys
5

Leu

Leu

Met.

His
Glu
85

val

Lys

Thr

val

Ser
165

Pro

His

Leu

val

Phe

70

val

Asp

Gln

GIn

Tyr Gu Met Phe Ile Phe HHs Asn Ay 25 30 35 gt
tat cct gac
Aaipcylsl eeuViadu
ctc t gebsgat
Ady dnlle

Asp Arg Cys Leu
280 :

Glu
295

Cys

val

Ser

Gly

35

Asn

ser

Ser

Gly

Glu

- 135

Lys

Thr

Ile

Pro

Thr

Phe
Ser
ser
40

Ser
Leu
val
ser
Asn
120
Phe

L.eu

val

Glu

val

Ser

25

Leu

Asn

Ser

Thr

Tyr

105

Phe

Thr

Glu

Ile

Leu

Ser
10

Gly
Cys
val
Gly
TYF
90

Lys
Ser
Cys

Glu

Ser
170

att gtc cag caa ttt aaa321 Gy Val dn
v v 1PR La1Sa1a40 45 50 atg cag ttg
ctc act a#® aca369 3 Novenber 2003 25
Leu CyS Asp Leu Thr. Lys Thr 55 60 65

GIn His Ser Tyr ala Gly
285

Thr Gly His val
300

Leu Gly Thr Arg ggn Pro

Phe Phe Ser gay teu Gly

Ala Ala ggr Ala Glu Thr

val Egu ser Cys Ile Asp

Leu Tyr val Tyr Trp Gln
75 80

Tyr Leu Pro Tyr Lys Ser
© 95 .

Asn Arg Gly His Leu Ser
110

Leu Tyr Leu Lys Asn val
125

Arg val Phe Met Asn 'fhr
140

val val Arg Leu Arg val
155 160

Thr ser Asp Ser Ser Asn
175



aaa g 9a agt gga aac aca gtg tcc att aag agt ctg aaa ttc tgc cat 417 Lys
Gy Ser Ay Asn Thr Val Ser Ile Lys Ser Leu Lys Phe Cys His 70 75 80 tct
cag tta tcc aac aac agt gtc tct ttt ttt cta tac aac ttg gac 465 Ser A n
Leu Ser Asn Asn Ser Val ser Phe Phe Leu Tyr Asn Leu Asp 83 )#Relel96p3 Cat
tct cat gcc aac tat tac ttc tgc aac cta tca att ttt gat cct 513 H s Ser
H s Ala‘Asn Tyr Tyr Phe Cys Asn Leu2§er Ile Phe Asp Pro 105 110 115 cct
cct ttt aaa gta act ctt aca gga ggga'tat ttg cat att tat gaa 561 Pro Pro
Phe Lys Val Thr Leu Thrr Gy Ay Tyr Leu His Ile Tyr Gu 120 125 130 tca
caa ctt tgt tgc cag ctg aag ttctgg tta ccc ata g 9a tgt gca 609 Ser Gn
A@n Leu Lys Phe Trp Leu Pro Ile Ay Cys Ala 135 140 145 gcc ttt

Leu
gtt

Val Val Cys 11 eteu G iy Cys |

s Cys
gt Brogély €S lat Arat Thy @g‘gﬁnrt% wetaset tysaddn ¢\t Tirggroctt 657 Al a Phe Val
Leu Ile Cys p Leu 150 155 160 aca aaa .

aag aag tat tca tcc agt %tg cac gac cct aac ggt gaa tac 705 Thr Lys Lys

Lys Tyf'usEi® 158 -eSefyrVEP
ttc atg aga gca gtg aac aca.gcc aaa aaa tc

Met A«g}AHa Val_@sn Thr .Ala Lys Lys Ser Arg Leu Thr Asp
t agt ajGo' &ic gbAt a‘.‘sng%?cb"t“t §ycte/ORT Val Thr Leu
cC gggaccacgg

cta

cagttttcct caacttgaag tgcaagattc tcttat

tt aact tetteotg ctagtatttt gttcaatctg. gaagaat gac
aat ggg%%ﬁﬂt aa%eéﬂg%é‘t lz'%c%%t %@'t He Tqr cﬁﬁa@e['"cg" % ‘gltyc%*‘é’a%%a
t gcaaccagc tttggagaaa gcccagctcc tgtgtgctca ctgggagtgg

2 5

A 9gtachicd

tecacale! gsCeHIA8R% L 0RA! FAOLG ALl ARARGAR AfRCAL L 1AC

ttttaaagat gccaggomsa ctgaatctgc zmagcaadatg agcaggcaag

tgtccgcatt tcactatcat actacctctt ctttctgtag ggat gagaat

at cagt sseaginggadeiugsdrt pHeaARoe 00a AGt At {ysaksnt §:Gt 39819

[eSASASTh PTG 489nASBI ?8!"(1&9' Merasp65 170 . 175 180 atg
aga ctc-aca gat 753 - Met Phe

185 190 195 gtg acc

agagtctgac'862

tgtatcagtc 922
aacaccctct 982
aatccctgtc 1042
aagaaaaatg 1102
gaccagcatc 1162
tcctctttta 1222
ttgatgtgaa 1282

ctgtacatta gtacdfllactc agtactctzs ttcaattgct gaz@ccccagt tgaccatttt 1342

accaagactt tagatgcttt cttgtgcc 1370 <210> 22

Thr His Asn Asn Glu Leu Lys val Leu val Pro val Leu Ala val Leu
275 : 280 285

Ala Ala Ala Ala Phe val Ser phe Ile Tle Tyr Arg Arg Thr Arg P
290 295 y 308 9 g Fro

His Arg Ser Tyr.Thr Gly Pro Lys Thr_Va1.G1n Leu Glu Leu Thr As
305 _ 310 T 315 1328

His Ala

<210> 20

<211> 143

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic

<400> 20
get Leu Pro Gly Eeu Leu Phe Leu Leu Ser Ser Leu Ala Glu Glu val
: 15

Ala Met val ggy Ser val Leu Ser ggs Pro Phe Leu Tyr val Tyr Trp
30

Gln val ;gr Tyr Pro Ser Ash 231 Asp ser Tyr Asn Arg Ser Met Gly
. 45

<211> 199 3 Novenber 2003



26 <212> PRT. <213> Hono
Phe Cys Leu Arg
A u Met Phe
Pro Asp Ile
Ile Leu Cys
Ile Lys Ser
Ser Phe
Phe Cys Asn
Leu Thr Gy
A@n Leu Lys

Phe
Al a

Cys

dy.

Thr
Asn
Asn
Lys
Leu
Phe
Leu
Gu
Leu

Leu
Asn
Lys
Ay
Val

ASn
Tyr
Val

Cys

vaPhe

Thr
Tyr

Asn Gly Tyr Pro Pro
85

Tyr
Tyr

@n
-Ser

Ser

Tyr

Thr
Cys

L

Val

r Ml La@yssnl Vad

Lys Lys Tyr
Met Phe Met Arg
ThiSUASY Al Atehasn
sapi ens 3 Novenber 20
Phe Cys Leu Arg Ile Lys

Ala Leu GTn Ash Thr val
100

Thr Cys Cys Glu Asn val
115

Ala val Leu val Ile Arg

130

- <210
<211>
<212>
<213>

<22
<22
<22
<22

<22
. <22
<22
<22

<40

0>
I
2>
3> .

>
1>
2
3> -

0>

21
1370

DNA '
Homo sapiens

R
{1>..(165)

CDs
(166)..(762)

21

sapi ens

Ile Lys 10 15 Val
Ile 20

Val 35

Asp 50 55 60 Leu Thr
Leu 65 70 73

Phe Leu 85290

Leu Ser 100 105 110
Ay Tyr-Leu

Phe Trp Leu Pro

Leu Thr

Lys Thr

<400> 22 Met Lys Ser Gy Leu Trp Tyr Phe

Ay Gu lle Asn.dy Ser

25 30 Phe His Asn Ely Ay Val An Ile.Leu
40 45 A n G n Phe Lys Met sGidchitidr ka5 LYS
Lys Ay Ser Qy Asn
80 Lys Phe Cys His Ser An Leu Ser

95 Tyr Asn Leu Asp His.Ser Hs A a
Ile Phe Asp Pro Pro Pro Phe
115 120 125 His Ile Tyr Gu Ser dn
130 135 140 Ile Ay Cys Ala Ala

theurr@ §1nCysp &lnePHectys IASLALMaT.
165 170 175 Asn Gy

Bor Ser ser Val®H s Asp Pro
Asn Thr Ala Lys Lys Ser
Ser9BrocpafiQser2ger €l thr MP9Cys<@dr2> PRT <213> Honp -

Al a Val

27 <400> 23
1510 15

155 160 Ile Cys Trp
180 .185 190 Arg

fBt Lys Ser dy3teu Trp Tyr Phe Phe Leu

sn Tyr.Trp Ite Asn Thr Asp Ash Ser Leu Asp
90 95

Leu Asn Gly Leu Tyr Asp val Ser Leu Arg
105 110

Leu GIn Asn Thr ser GIn Gly Lys Lys L
120 12% y ys teu

Arg Ser Tyr Gly val
135 - Y Y

aacaatttca cacaggaaac agctatgacc atgattacge

tatagggaaa gctggtacgc ctgcaggtac cggtccggaa

tccgtgaaca ctgaacgcga ggactgttaa ctgtttctgg

ctc tgg tat ttc ttt cte

Leu
5

gaa
- Glu

&

atg

Trp

atc
Ile

gta
val

cag

Tyr.

aat
Asn

caa
Gln

ttg

Phe
&

att
Ile
40

ctg

Phe Leu
10

tct gec
Ser Ala
25

tta tgc
Leu Cys

aaa gag

ttc tgc ttg cge

Phe

aat
Asn

ddda

Cys

tat
Tyr

tat

Lys Tyr

999

Caa

Leu

gag
Glu

cct
Pro
45

ata

Arg

atg
Met
30

gac
Asp

ctc

att
Ile
15

Tttt
Phe

att
Ile

tgc

Glu Leu Thr His

140

caagctctaa tacgactéac

ttcccgggic gacccacgeg

caaac atg aag tca g?c
¥et Lys Ser Gly

aaa
Lys

ata
Ile

gtc
val

gat

gtt
val

Tttt
Phe

cag
Gin

ctc

tta
Leu

cac
H1s

caa
Gln
50

act

aca
Thr

aac
Ash
35

Tttt
Phe

aag

&ty

‘20

3

aaa
Lys

aca

60
120
177
225
273

321

369



Val

Leu Thr

LeU Thr
Phe Hi s Asn
Gn A@n Phe Lys Met G n Leu Leu Lys
Lys Ay Ser Gy Asn
80 Lys Phe Cys His ser Gn Leu Ser ASn Asn Ser Val
95 Tyr Asn Leu Asp His Ser

a
a

Lys

Thr

y Qu lle Asn Gy ser
y Ay Val

Adn Il

e Leu

Hs A a

n
110 Ile Phe Asp Pro Pro Pro Phe Lysé%a

130 135 140 Ile dy Oy

Cys Ala Al a Phe Val

Cys Lys Tyr

Ser

Tyr Tyr
Thr

val Val

Ala Asn Tyr u Met Phe Ile
Pro Asp Il e Val
Gy Ay Gn lle Leu Cys Asp 50 55
Thr Val

20 25
35 40

e Lys s@rNdvekhbeP2004

Ser

Phe Phe Leu
Phe Cys Asn Leu Ser
Leu Thr Ay Ay Tyr
120 125 His Ile Tyr Au ser A n Leu Cys Cys A n Leu Lys Phe Trp Leu Pro
Cys Ile Lev Ay Cys Ile

Leu

85
100

30

' 45
60
75
90
105

115

Leu- 15 ch30ed03.,109 dib ey éﬁ@ gﬁttym ProE Y SR VTSP Ser Val
H s Asp Pro 55165 170 1 t Arg Al a vaI2 ésn214'hr
Ala Ly, (%’géi Fﬂ%% 485,190 Ar gLLLeu Val Thr Leu 195 <210> |
gt ct ttg tog,cat :
211> 5000 Sl 2 u R el i B askrisLye M1 Tyt phe Oy
Arg Val Fﬂﬂe Val Phe Cys Bhe Leu Il'e Argo3 Novenber 2003 28 1 5 10 15 LeU
Leu Thict @ay t@autclsafl %%@ agtygtge{ct&t@ ﬁ% tsacgag %Lﬁ Phe S%FSS 20 25 30 Pge
Hi's Aster@ly ueyse A deke/abeder Ghe )ts. ViyrBis§ teutRsghr Val® 35 40.45, n
An L&Y Lys Met' Arg 1%¥u Phe Arg Gu %rg du val Leudlys Gu- 50 55 60
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’agagtctgéc 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
<210> 22

<211> 199



Thr Lys Thr Lys Gy Ser Ay Asn Ala Val ser Ile Lys Asn Pro 65 70 75
IéSUI\/Et Leﬁ Cys Leﬁ TyryHi S LeuySer 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 G n QU Arg Asn Leu Ser GaynddenbEybood 15
120 125 LeU Hs Ile Tyr Qu Ser Adn Leu Cys Cys G n Leu Lys Leu Trp Leu
130 135 140 Pro val Gy Cys Al a Ala%be Val Val val Leu Leu Phe Ay Cys Ile
145 150 155 160 Leu Ile 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 @y Val Thr Ser 195 200 <210> 25
<211> 2412-<FkP> DNA <213> Artificial sequence <220> <223> Synthetic
ogl i onxél®otHode sapi#99> 25 accat gcggce t gggcagtcc tgga 24 3 Novenber 2003
<210>26G46R 11323 <212>DNA <213>Artifi ci al sequence <220> <223>synt hetic
ogllonucleotlde <400>26 tggtgaccta ccacatccca cag <210>27 <211>23 <212>DNA

1et Lys Ser Gly %eu Trp Tyr Phe phe kgu Phe Cys Leu Arg {ge Lys

val Leu Thr Gly Glu Ile Asn.Gly Ser Ala Asn Tyr Glu Met Phe Ile
20 25 30

Phe His ggn Gly Gly val GlIn ﬁge Leu Cys Lys Tyr zgo Asp Ile val

GIn ggn Phe Lys Met GIn %gu Leu Lys Gly Gly EAn Ile Leu Cys Asp

Leu Thr Lys Thr Lys Gly ser Gly Asn Thr val Ser Ile Lys Ser Leu
65 70 ' 75 ~ 80

Lys Phe Cys His Ser GIn Leu Ser Asn Asn Ser val Ser Phe Phe Leu
85 30 95

Tyr Asn Leu Asp His Ser His Ala Asn Tyr Tyr Phe Cys Asn Leu Ser
100 105 110

ite Phe Asp Pro Pro Pro Phe Lys val Thr Leu Thr-Gly Gly Tyr ‘Leu
o 115 120 ‘ 125

" His Ile Tyr Glu Ser Gln Leu Cys Cys GIn Leu Lys Phe Trp Leu Pro
130 © 135 . 140 :

1Te'G1y Cys Ala Ala Phe val val val cys Ile Leu Gly Cys Ile Leu
145 150 . 155 160

Iie Cys Trp Leu Thf Lys Lys Ly§ Tyr Ser Ser ser val His Asp Pro
' i65 170 175

“Asn Gly Glu Tyr Met Phe Met Arg Ala val Asn Thr Ala Lys Lys ser
180 185 190

Arg Leu Thr Asp val Thr Leu
: 195

<210> 23

<211> 199

<212> PRT

<213> Homo sapiens



-<213>Artificial sequence <220> <223>Synt heti c ogli onucl eoti de <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>

<400>

23

sequence

Met Lys Ser Gly Leu
1 5

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
20

Gly
Lys

Thr

His

Pro

Glu

Ala

Leu

Tyr

180

Asp

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

<211> 28

<211> 23

Phe

ser
25

Leu

Lys

AsSn

ASh

Asn

105

val

Cys

val

Tyr

Ala
185

Leu
10

Ala
Cys
Gly
Thr
ASN
90

TYr
Thr
Gln
Cys
ser
170

val

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

Arg
Met
30

AsSp
Leu
Lys
Phe
Asn
110
Gly
Trp
Cys

His

LYS
190

<212> DNA $Ndenet bbbsi al
<223> Synt hetic oglionucl eoti de <400> 29 gtggcagcaa
<212> DNA <213> Artificial sequence

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

<223> synthetic oglionucl eotide <400> 30 cccaacgtgt actggatcaa
t aagacgg 24 28 28 <210> 31 3 Novenber 2003 30 <211> 28
Artificial

<212> DNA <213>



<220> <223> Synthetic oglionucleotide <400> 31 gcgtgctgag gatcgcacgg
acccccag <210> 32 <211> 21 <212> DNA <213> Artificial sequence <220>
<223> Synthetic oglionucleotide <400> 32 gcctctagaa agagctggga ¢ <210> 33
<211> 21 <212> DNA <213> Artificial sequence <220> <2233 Nphehitet 2603
oglionucl-eotide <400> 33 cgccgtgttc catttatgag ¢ <210> 34 <211> 18 <212>
"DNA <213> Artificial sequence <220> 223> Synthetic oglionucleotide <400>
34 gcatatttat gaatccca <210> 35 <2ff> 18 <212> DNA <213> Artificial
sequence <220> <223> synthetic oglionucl eotide <400> 35 "actattaggg
tcatgcac 28 21 21

1 5 10 ' 15

Leu Leu Thr ggy Glu Ile Asn Gly ggr Ala Asp His Arg ggt Phe ser

Phe His Asn Gly Gly val Gln Ile Ser Cys Lys Tyr Pro Glu Thr val
35 40 .45

~ GIn ggn Leu Lys Met Arg Lgu Phe Arg Glu Arg géu val Leu Cys Giu
: 5

Leu Thr Lys Thr Lys Gly Ser Gly Asn Ala val ser Ile Lys‘Asﬁ.Pro
65 70 75 80

Met Leu Cys Leu Tyr His Leu Ser Asn Asn Ser val Ser Phe Phe Leu

"Asn Asn Pro Asp Ser Ser GIn Gly Ser Tyr Tyr Phe Cys Ser Leu Ser
100 ' 105 110

ITe phe Asp Pro Pro Pro Phe Gln Glu Arg Asn Leu Ser Gly Gly Tyr
115 120 125

Leu His I1e Tyr Glu Ser Gln Leu cys‘Cys Gln Leu Lys Leu Trp Leu
130 135 ©140

Pro val Gly Cys Ala Ala phe val val val Leu Leu Phe Gly Cys Ile
145 150 155 160

Leu Ite Ile Trp Phe Ser Lys Lys Lys Tyr Gly Ser Ser val His Asp
' . 165 170 © 175 ‘

Pro Asn Ser Glu Tyr Met Phe Met Ala Ala val Asn Thr Asn Lys Lys
: ’ 180 185 190

Ser Arg Leu Ala Giy val Thr Ser
195 200

<210> 25

<211> 24

<212> DNA

<213> aArtificial sequence

<220> :
<223> synthetic oglionucleotide

<400> 25 .
accatgcgge tgggcagtcc tgga . 24



18 18 <210> 36
<220> <223> Synthetic pol ypeptide

<210> 37

pol ypepti de

<210>
<211>
<212>
<213>

<220>
<223>

<400>

<211> 6

<211> 6 <212> PRT
<400> 37 Phe Asp

26

23

DNA

Artificial sequence

Synthetic oglionucleotide
26

tggtgaccta ccacatccca cag

<210>
<211>
<212>
<213>

220>
<223>

<400>

27
23
DNA -
Artificial sequence

<212> PRT 3 Novenber
<400> 36 Met Tyr

<213> Artificial
Pro Pro Pro Phe

29

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

2003 3

<220>
15

1 <213> Artificial
Pro Pro Pro Tyr 1 5
<223> Synthetic

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





