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et al., 1996 WO 02/082S7 PCT/ U S01 /23082 dycoconj. J. 13:913-926;
Kel m S. BELR OF THIORVEENTION Bj ochem 255:663-672: Vinson, M et al., 1996
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The ﬁresent invention relates to sialoadhesin nucleotide sequences, herein designated
15  “SIGLEC-BMS?”, and novel SIGLEC polypeptides, and uses thereof.

BACKGROUND OF THE INVENTION

A group of sialic acid-dependent adhesion molecules has been described within the
20 superfamily of immunoglobulin-like molecules (Kelm, S. et al., 1998 Eur. J. Biochem

255:663-672). The term "Siglec" has been adopted to describe this family (Sialic acid-

binding Ig-related lectins). To date, the members of the group include Siglec-1

(sialoadhesin), Siglec-2 (CD22), Siglec-3 (CD33), Siglec-4 (myelin-associated

glycoprotein or MAG), Siglec-4b (Schwann cell myelin protein or SMP), Siglec-5 (OB-
25  BP2), Siglec-6 (OB-BP1, CD33L), Siglec-7, and Siglec-8 (Table 1).

The biological activity of the protein members of the Siglec group is, for the most part,
not understood. However, Siglec proteins are -thought to be involved in diverse
biological processes such as hemopoiesis, neuronal development and immunity (Vinson,
30 M. etal., 1996 supra). Studies also suggest that these proteins mediate cell adhesion/cell

signaling through recégnition of sialyated cell surface glycans (Kelm, S. et al., 1996
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The known Siglec proteins are expressed in diverse hemopoietic cell types, yet they all
share a similar structure including a single N-terminal V-set domain (membrane-distal)
followed by variable numbers of extracellular C'2-set domains, a transmembrane domain,
and a short cytoplasmic tail (Figure 1). Additionally, the terminal V-set domain has an
unusual intrasheet disulfide bridge that is unique among members of the Ig superfamily
(Williams, A. F. and Barclay, A. N. 1988 Annu. Rev. Immunol 6:381-405; Williams, A.
F., et al,, 1989 Cold Spring Harbor Symp. Quant. Biol, 54:637-647; Pedraza, L., et al.,
1990 J. Cell. Biol. 111:2651-2661).

Results of various research approaches, including truncating mutants (Nath, D, et al., J
Biol. Chem. 270:26184-26191), site-directed mutagenesis (Vinson, M., et al., 1996 J.
Biol. Chem. 271:9267-9272; Van der Merwe, P. a., et al., 1996 J. Biol Chem. 271:9273-
9280), X-ray crystallography and NMR (discussed in: Crocker, P. R., et al., 1997
Glycoconjugate J. 14:601-609) have unequivocally demonstrated that the GFCC’C>? face
of the N-terminal V-set domain of known Siglec proteins interact with sialic acid. Thus,
the V-set domain mediates cell-to-cell adhesion by interacting with sialic acid. In
particular, an arginine residue within the V-set domain is a key amino acid residue for

binding to sialic acid (Vinson, M., et al., 1996 supra).

The purported ligands for the known Siglec proteins are glycoproteins or glycolipids on
other cells, or in some instances on the same cell, modified to include sugars or sialic acid
(Table 1). There are approximately 40 naturally occurring sialic acids (Sia) adding to the
structural diversity of cell surface glycoproteins. The most common are Neu5Ac,
Neu9Ac2 and Neu5Ge, occurring in terminal positions linked to other sugars like Gal,

GalNAc, GIcNAc and Sia itself on glycoproteins and glycolipids. It is postulated that the

 pattern of expression of sialic acids in certain cell types is controlled by specific

expression of sialyltransferases (Paulson, J. C. et al., 1989 J. Biol. Chem. 264:10931-
10934). The Siglec proteins may 1'eéognize not only the terminal sialic acids but also the
context of these moieties based on pre-terminal sugars to which they are attached (Kelm,
3., et al,, 1996 Glycocony. J. 13:913-926).
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V- set domalEn ofji%égvﬁﬂgl glec proteins interact with sialic acid. Thus, the
V-set donai n medi at es ceI I -to-cell adhesion by interacting with sialic

aci d. L(E i cul ar, inine residue within the V-set domain is a |cey
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and glkﬁcolalpﬂﬁ% supra).s postul ated that the pattern of expression of sialic
acids in certain cell types |s controll ed by specific expression of
sialyltransferases (Paulson, J. C et al., 1989 J. Biol. Cheat.
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and gl ycoll i.ds ﬁ@d et, al 1994 Curr. Biol. 965: 72; Croc P.
R, et al .V topiges e alh‘""iéecfeﬁliﬁﬂt of ST aed SHE-. a$1§1@cﬁo<sm¢a1m@d> M=
i nvol ygd | C e i

98d it Ghsnilendgpa P BHEY 3L bBssRoB i [T . S fﬂil ééﬁf SHRT).

gl ycoconj ugates on the sane ce

i nt er cel | Wiglec-a@klsedias putasive mmameamhan§mmle $yto§rﬁ§m§,t RIESKANI & |-
1994 J. Biol . Chen 2569 .17 86 Hapasaki . et _al., 1995 J. Biol.
Chena. 276" 5%‘3'17“5%’2 1 81{33@ Addivagipn L/&lecaqle (Ratels Ns wh ek, 19%01 MAG
(as di scu@adc;z@,zlﬂmegmgg_ﬁwg, et 15 al ., 1995 supra) ‘The am no acid
sequences of the cytoplasnmic tails of several Siglec proteins strongly
suggest that they participate in int racel | ul ar signaling. For exanple,
Sigle ecto smc main, twoy of which reside
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nmedi at e aghat Vefldnematosn dell Qnfiltrded hAIAHIO l On
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Chern. 274:11505-11512). Phosphorylation of the I TAM notif tyrosines woul d
allow recruitnment of Src, whereas phosphorylation of ITIMnotif tyrosines
woul d al |l ow recruitnment -of SHP-1 and SHP-2. Siglec-3 contains two ITIMs 25
that recruit SHP-1 and ~SHP-2 upon phosphorylation (Taylor, V. et al., 1999
supra). Siglec-6 also has putative SLAMIike signaling notifs in the
cytoplasmc tail; SLAMis an acronymfor Signaling Lynphocyte Activation
Mol ecule. (Patel, N et- al., 1999 J. Biol. Caez. 274:22729-22738). 30

O her biological activities of Siglecs have been postul ated. There is
mounti ng evi dence A that | nflarmatory cell infiltrates play a significant
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ol i gonuc! eStBdekssiBeationagmddt Eondan d8E, Gower Medicel)c GRIM exmesivn B Benl S

the i t] : i thd ] ei i d P , d ti

o1 ecul oo, EReHe R i BERAE B S Tes Wl phoioRRaEE P BiEERERE The

present i nthanitipaysad fode GNEQIRASS A8/elAd bV JiffksltRaLh gﬁeéﬁe?,q§.e@.c &g af{_ Q@Z},,.a.
n ptls,

represent different fornzs of the Siglec-BV5 genes ranséri pt’s,“such as
di fferent afifdli & £benssurpe Hedpwer BhiG, ebrhs sumbt Griftin,i ¥.eDpreecals, sopra;

transcri pt ret i i ifhierentially-spljced transcripts.
Addi t i onal ﬁf}lfd}?%‘jé’ogﬁiér’ﬁg‘gt f%c%?‘g Sgggégh%lm@é‘iﬁ}neé-af?hﬂ a’;r L‘?S?oé ”héﬁ‘&é}?
vari ants of9:1 h83)Si gl ec- BM5 sequences are provi ded. The present invention

inclu t he pol ynucl eoti des encodi ng Siglec-BVMs in reconbi nant - 2S
expression vectors and host-vector systens that include the expression

vect ors. \ i i gdes ' I i ntroduced w-th
reconbi n arcﬁ‘ﬁl\b1 ng% ﬁ}sﬁ?{ﬁgp fh{d%‘é%oﬂ%eeq[\éﬁgé g@rg@ %E%}Eﬁlg éféﬁi &he ggucgufralﬁjh émi“iﬂ‘i ddtion.
The presen€DpAvent bean pevivide sotmsddiscantctarisbd OFbiséagiphs] saqifnseshnianti al |y
purified 30 %i #e 23/5 ucl gﬁ se nces as nucl eic acid probes and
primers, fsd?nﬁ'g OnGD @%@%@5% y%@pq(tgﬁa 2 ydichnare pestslatag tot hearefatatiasca i on
of anti- Sl ' [ : 8 PCT/ USOL{ 2 82, for

Usi ng S1 GLEC bR meroue S A% pRf Aok Lol RONE Mrbk Hatgnd] B0 sy

li gandS. THeks; Ji.ex-aBUTE T htugentadi/pGenmr 38:295800)hSighits (RrsECABNS et
ant i bodi esar. sgf ul k1.4l sti.c, assays and kits for the detection of
natural |y a(%.c(:l‘é??iﬁao |9%1%42§’g n f&‘F]éd’qu OIQ@HL%?{E@Sh‘éE_ﬁ%‘? srtfaed- BOBoGitot ei n
sequences IftrayqBSTIIibrdty $hEBIQED1FPHA i§ Posthlafbady rb@és%%sfeésgﬁ' helsfin@ g5, t ©
anti sense nol ecul es capable of reacting wwth the Siglec- nucrestrde
sequences B3t exEesspy QR-BER, (Gavbandbyhogessiampti M2H0F) esctois af legendividing -

sequences. - The | i .el.ates to ther utjc ents includi ng
2goni ot o, i, 06, 48 ks B8aTh KRB VehierisPe e et (QBEREDE yhigh s

S| GLE@OBMSsqiated eftans theT B ehure @9 hiréledasnia cell Ysei(Phief &, LQ, gbgy Sntggn or
treat nent of co&di tions associated with the presence or the def ciency of

SI GLEC- BMS 5ot el 27298273 pSegusaces frefiigless T und herhape alsodesently been

phar maceutdes@ihe PRRBAI &1 Q03 4r [ I By S . di ses ch as
ast hmma, Ieukem’ea, or ot Heraéllﬁggréi%g%r@?ﬁi:‘ g%@%@gﬁé%i ) ‘E,td‘r'lrp%%q ng at
| east one JSBELECkBNM37H1861-866).and a phaz~naceutically acceptable carrier.
The pr esent invention further provides pharnmaceutical conpositions
conprising an anti body or antibody fragnent thereof, that recognizes at

| east 29ne THE GedzenBMPerOnRERES | thel discR) - 18! (o, KT &S, COIMLT Si NG
phar maceuti cal conpositions ther aepe%t i %&ﬁgﬁagﬁ%ﬁe&g{}%{t@%e&’s%ﬁlgg'gﬁg‘?'e al so
enconpassédaby.3bhd. Jemiddl ildn, -In, enk-Eit add mevel Sigled protebyanchEd sy @B@ O
nore of t .Qh ceutical c i tions of the invention is used to treat
an irmuneﬂg‘ggggﬁﬂ‘g@aﬁwg@%g’m%gl &thma, |eukenia, or other allergic or
i nfl ammatory di seases. BRI EF DESCRI PTION OF THE FI GURES Figure 1: Schematic
representation of the predicted structures of the SIGLEC fam |y of 30

" proteins. 9




WO 02/ 082s7 PCT/USO 1 /23082 Figure 2: A) The nucl eoti de sequence of
Siglec-BMs-L3a (SEQ ID NO.:1 ); B) the predicted amno acid sequence of

SI GLEC- BMyd-@ns$HEQ | D NO. : 8), as described in Exanple 1, pdﬁ/ﬁ@]/z%slfl gure
3: A The nucl eotide sequence of Siglec-BM5 L3b (SEQ ID NO.: 2);

predi ct ed e of SIGEC BMS-L3b (SEQ ID NO.:9), as

descri bed %@%&&:Fﬁﬁmg Pt-@ Bure 4: A) The nucl eoti de sequence of

Siglec-BM5-L3c (SEQ ID NO.:3); B) the 10 predicted am no acid sequence of

S| GLEC- BI\/B—kl;gc (SEQ ID NO :10), as described in Exanple 1, infra. Figure 5:

A) The nucTbotinvatiorgrevides tolafidyhacleBMid 3HoleSEQ b ’

. predicted am no Eﬁl d sequence of SI GEC éI\/B-cI)_3d SE%C%H%gN%)C E%Lé@%MS
descri bed PRWiEs jngention; gng gnethgds jop uges therephe Fouckanpled thesmapleaiide of

Si gl ec-BM5g 33&%5 gﬂfesigg% L)sy T (5, st do splicing

e o ettt W g kARSI LTI o 8¢ P "Lhandaenbitane

| ocations are shaded, the open boxed regionre

domai n; B)andel hPBH2es elmbvmmrfuglaes PA SRR, TA, SWCHECHRIM bedpedivaRo- 2 (SEQ
I D NO.:28), as described in Exanple 14, infra. Fi gure 7: A TRe nucl eoti de
sequence of Siglec-BMS L4a (SEQ ID NO. :S); B) the predicted am no acid-

I 0 - T in Ex | 1,
?ﬁ??S”CESC’E?E‘&%‘E?“B‘A@) B it e LU e AFREls? 333@'@%@ ke o

NO. : 6) ; B)oft B TFHeBMS erbteins nﬁtlaacnﬂestaquﬁmnﬁeofSIGL@QE § 81
WO 02/ 082a7 F’CT USOLY 23082

ri infra. 10
Fi guré)og %%cfiﬂ:% Egﬁ eﬁpﬂaé’%ng‘éf})eqﬁc?ea%? hoymyindtigwra?BSHB,( 4308, JB\SB; 9B; B)
t he predi cinddbBwrspetiodlyd sequence of SI GLEC-BM5-LSb (SEQ ID NO.:14), as
described in Exanple 1, irzfia. 5 Figure 10: A) A Northern blot analysis
showi ng the distribution of Siglec-BMS L3 transcripts in human tissue; B) a

schemati c p the, |l ocati of. the pr.ohe_ sequences, as described in
Exanpl e 2, ﬂl% P?ngﬁggd %Ti o\ Aﬂl CalvEREom inFigde mortions upt dhefSiglec- RMPCR

anal ysi s $quttinbgs, bich EikQ)h@bﬁLtcﬂdolﬁdés @R ﬁ@@mghtg Itl?e?eo@“@hle%u&l@i%na%f:cf Iln?lfg es op uman
ti ssu§ B a schematic map showi ng the |ocation of the pri 8!%
produdfs, tA&inyeRion %gdlnpwdamp@uglelq aﬁd‘se(PNl?%l)gLndeanﬂlEensé\)nol'dlcaIe@ﬂ{a@i’@ct
showi ng thﬁt t BVE-L3 transcripts in human tissue and
cell Ilines, ﬂh%:ﬁlh%lglt:é alg @E%@%%ﬁgaﬂv\%n% PCR anal ysis; B) a 15 '
guantitative RT-PCR anal ysis show ng expression |evels of Si gl ec-BM5 L3
transcrip in gﬁ@ﬁl Jied human white blood cells fromtwo individual human
subj ect s; JRYRNEEN S0 epromNIsses iearions aurlentids seduenqesi thet ﬁpF@Eht
products, dﬁ?eré‘ﬁsi%{-d bef gieNssEsal [ ure.13: W ng the
results of a bindi r}g asga;‘g?n%'?gﬁms a%saaalnsﬂ fbchs?ﬂ@?% ﬂ &nF=u3| on
pr ot el® (@Ob’morglxt:r dowmd, ulaﬁcmdmﬂal preefirsGt Gu%cﬁgﬁ L 3atidt n%an%éh Xar 'eQMS
bl ood cel ldlfi t|0ﬁs or cell @’2@ as described in Exa éj fafra.

Fi gure 14: 1elly-sRHGsd TFRpseHs.r &dditjonally, rscqmbina qualsicasei mcxlmutﬂs tRes7
cells, expfee@abﬂgsgf WhrihRO6t 8 gggcgg;‘@ ind to various bl ood
cell popul ations 25 or cell Ilenes g%cn%ed ﬁllr?gg?grrpl e 9, infra. Figure
15: A schematic representation of the various GST fusion proteins

ild-ty tated S| GLEC BM5-L3
orotel n, tae sl APAES TGS i boden B aRoueider i Bovemmbonr, and
L3cyt25 Y6dipredsivreveotdrs andth
protei ns comprisng the. nonShl; Ged il D o) baues pesoh Wbl chS! o

diment provides various host cells introduced with recombinant vectors that include

the Siglec-BMS sequences of the invention.

The present invention provides methods for using isolated and substant1a11y purified
30 Siglec-BMS nucleotide sequences as nucleic acid probes and pr1mers, for using SIGLEC-

BMS polypeptides as antigens for the production of anti-SIGLEC-BMS antibodies, and



PCT/11S(11/ 23082 (995-2, SIGEC-BMSL3 hlg) and spliced (526604,

SI GLEC-BMSL3a hlg) extracel l ul ax domai ns of SI GLEC-BVMSL3 protein, as
descri bedwagodwsagpl e 10, infra. ' Figure 16: G aphs show ngr#i€i8s4l ts of
ki nase assays involving various substrates 5 including GST fusion proteins
conpri sing the.cgzl\%ﬁ)ﬂﬁagm c.tail of wild-type and nutated SI GLEC- BM5-L3
protein redetwdn BMR gobpersidien foriabirining and detdettngr SIGEEG-BMX Hiraridg) €

12, infra: &L plf : i;nase; . t  hase; ..a. nd D§ JAK3
ki nase. E) ]ﬁkgs}r’%l%@g{%ﬁﬁ%ﬁ%s B?ﬁﬁﬁ@gr% *@q@? a’i%ti"%@ggééié\é@&ntlﬁ%mﬂﬁw%fuw
fusi on pr otlegnostichmstayataad kito fgrrths de@ctidiCo o QRIN § S utrid At fa ik bhds
. SIGEC BM5-L3 protein, and various 10 tyrosine )ﬁi né‘gréﬁsga?l‘ﬁ(l:e?ujgl nég?l%%{t?& :
ZAP70, ent SCHifGCeARd .SIGSJEQ'Wﬁw@W‘F@CGWGMBm higlogicakdanmde. assays
i nvol vi g LAT substrate and various tyrosine kinases including |ck, ZAP70,
ent, and JAFES. G A graph showing results of tyrosine phosphorylation of
GST f usi onTpe inventien elsopelatss togntibense Woduis Rhgabl @bt refin®iviids N

fo reftinwifh %‘% :B%A%n%gﬂsgul ts

vari ous Y-jF ants with rosi ne kinase mx. 15 Figure

£ y . N
of i munopf @F%C{eats?‘m?n%e)?pégith%n‘t‘%’efﬁ%dbﬁlieblfifhgur)h@ eSpRsdiomnel §RdMic
associ at e gaé'cfuengége phosphoryl ated SI GLEC-BMSL3 cytoplasmc tail, as
described in Exanple 13, ihfra. B) Depicts binding of SHP-1 and SHP-2 to
Y667 | TIM by ELISA, as described in Exanple 13. 20 Figure 18: Depicts the

nucl eo{%deT nd an&no laci sea ences .of the Cétdppl asmc tail domain of

Si gl ec- BVE- L3 VPRLAHR P reptesd Lﬁtﬁ‘ﬂ%%‘?lﬁ agentyishidingegonists Bodibpilies, Matagbmistsa. A)
The nucl eobi BRIHLEHENEE a@lvi - Thide cablnckiig ,am no acid
sequence of L3}:yt 0- Wt (%Eé1 ?ﬁ%@%@?_ﬁ%(ﬁ{#@ﬁg@@eclsgiﬂo&]ttlgn{, W&“ﬁ?ﬁr@ti de
and ani no BeiRfe¥saRee drsantont hbcanditipisassiciaisdivithdepicterb oSitkd g&rERIRy L 32

fused to a ' s _described in Exanple 10, inf ~a. A) The
nucl eot i de0@§}§@§%§pfgm%t 0-Y641 F (SEQ ID NO: 18); B) the amno acid

sequence of L3cyto-Y641F {SEQ ID NO 23). 30 12 WO 02/ 08257
PCT/ USI | 1/ 23082 Figure 20: Depicts the nucleotide and am no acid sequences
of thel Xyt bt BrsRent irvention Sivihen protvides phamasiBicaBeoripisittbnt (foxatr@ﬁ-% Rhefugkn, as

descri bed | 1 infra. A The.nucl epti sequence of L3cyto-Y667F
(SEQ 1D NOA;%FF ag)%st%ﬁre&é’}rh aﬁoasg‘_é‘?ad li'giﬁﬁ’é%_c"é %E r_sfﬂﬁf%‘é v6 drileumtory) diseases24) . 5
Fi gure 21:cobgpisirigsatt]bast bne SESIECIBNMS rcﬁé‘fh'ﬁﬁd%%h%ﬁ%@?%g%{p&éb?@caggen

n,

cyt opl asm',f tail domain of Siglec-BV5-L3a fused to a
described 11 BXSSRRH &vention fuither mpvirke phavhassuiickd wemwesitions afomlBieigoary691F

(SEQ I D NOzn#8be ' ' ce of L3cyto-Y691F (SEOQ | D NO: 25).
10 Figure 22: b%ve?r c%ﬂsm)toﬁgq 1jrEll%c g%?ﬂ}l ggf;ﬁt ataﬁ‘%cﬂ%mé‘?:%/at é@ﬁhé’ﬁ&eicngQ'ﬁMS
cyt opl28smi woted, lin sroameptabit c&irigh.ec- BVS- L3a fused to a GST protein, as
described in Exanple 10, infra. A) The nucl eoti de sequence of L3 cyto-Y641
alone (SEQ ID N0:21 ); B) the amino acid sequence of L3cyto-Y641 al one (SEQ
| D NO: 26) .Kild chhpHsiBe HRarmtRBitkhS a ' ngl am no aci d sequences of
the extracel | ul a?lqcllogrnat%i%?\r of Sigl gélgg?\/%@%:ﬂl%ﬂﬁggﬁﬁt %’ra{n nSYFWWUﬁlggﬁS%m in
protein (Hirglso ggccmamsreidt’wdlrlﬁ mvEXtim [[moﬁelembc;cﬁxfnelﬁﬂ, a ﬁ\it cORPrisiag |oﬁg'bf Afere
seqguence i - B\VB- L3a A SEQ. 1D NO:31);. B) the amno acid sequence
of Sl GLEC%EI@ g@%%?f’%/‘%(c%é“&?&?gﬁﬁ%gf.ﬂlezwvﬁliltwrmémﬂto t5eadi asy immune sysieeot i de
and abno diwhst, 6gQimae |akeheoithérdElddbafnARTRLE dileadlsol oC- BVE- LS fused
|

to a human i mmuriogl obulin protein, as descri bed anple 11, infra. A):
The nucl eoti de sequence of Siglec-BM5 L3 |zlg (SEQ I D NO:29); B) the am no

acid sequeiige ﬁ'\@? I D NO:30). 25 Figure 25: Depicts

the 697 am no@@?#@ﬁ‘ggnc ?ﬁgﬁ%&?ﬁlo, predi cted based on the | ongest

open reading frame (SEQ ID NO 15). The two spliced regions are indicated in
gray, the cryptic splice acceptor site is underlined, the transmenbrane

" domain is Fb%f;%iéd Sghramatici rpreseatagioniof the predicesd sttchires dhtheRIGLECOAhABNGL

donai gy ar @:Exed. The 30 intronlexon boundaries are indicated with arrow

. and the domai n nunbers reflect the five Ig-like domains. . 13 WO 02/ 08257




PCT/ USOL1/ 231182 Fi gure 26: Depicts the binding of polyacrylam de

gl ycoconjugate to Siglec-10 as described in Exanple 15. Results shown are a
mean +/ - SId ofosdsexperinents, n=4-6 treatnent/experinent. pefuSHIBosR7:
Depicts the Western bl ot of cell |ysate probed with anti-Siglec-10

nmonocl onal Fa_mti body as described in Exanple 16. Figure 28: Depicts the
resul ts of Higwegit dnihy ﬂBFPlQQitdeo‘unftrSH)ofdﬁglabMLBhG{SE'@I[Dim,'gli)pnByfthelo

Si gl ec-10 i: £ el i i i n- n primate and hunan
tissues ase)géisl%%ﬁyg@g}/ Olbélélgfg engﬁgsmW%%éﬁﬁg%@ﬂ@% agesgyibedhinman
spl een (ParixampR, 1,B#d) B) NHP jejunum (Panels A, C, E); hurrian liver

. (Panels B, D, E) © NHP Colon (Panels A-G 15 D) NHP | ynph nodes (Panels A,
C, BE); human | ynph node (Panels B, D, E) E) Human asthma | ung (Panels A C,

DETAl LED DS 11 O O SRR ae 56 SHUOPAG-OR ASEBND N | Bhitser ei n

descri bed meadidie] amine 4oid ssquenckeo! SIGIRG-BMEIRB! (kpw F b PidsORpdSinS et
forth. The(‘j:t er n}& Si.gl ec-BM5" as used herein ref e(rsqlgggﬁh?gt %]Q%ésgﬂgbn% 1>r,1 of
sialic aci F*FPREingY"%5 1 g-1ike lectins sharing structural similarity
including at |east one Ig-like domain, a transnenbrane donmain, and a

cyt opl asm'% , tzi | . Typically, the Ig-like domain is extracellular and
conpri ses Higurg@V) Ajdihei mckutidarseqwnt of Siska BN B SdHBEC

pr ot ei g@ i ncl ucge, but aifF not Ilrpééi to(m%iBa L3b, tLQ\%';E&(,IQiI_DBd, T 9@%
Laa, LY, REgiegamig apyl seqyenceof IGLECHMS Jste (SESDED N®el @)easnesSilgidaa- 10"
as used hepgimpledf gfm.t0 a protein famly of sialic acid -binding Iglike

| ectins that s?‘lares structural simlarity to CD33-rel ated Sigl ecs,
including multiple Ig-like donmains, a tr atismenbrane domain, and a

Sl orect o Biebftorn RO uRBotH) seqsnts P Siekinnbiol 44 (s osyamo B) e s

| g- D4, andpiegicted)amidd deidSsegl@sics B2 SEALEC BAS BT SIFS) | Lsyappllcation. The
full Iengtﬂ Si gl ec-10 pr otgi nts also tgﬂrﬁéfg& as E@@g@“}éﬁs%@g%}d Hhe
terms 5 gl E¥ample 15inioEC- BVS- L3, and SI GLEC- BMS- L3-995-2 are used

i nterchangeably in this application. . 10 The term "i sol ated" as
used?herein neans a specific nucleic acid or pol ypeptide, or a fragnent

t her eof , i Figufei 6:h A)oTHeamiclsabitls séqueBee SE9SIRANERS.IEhaLs_ oi Nq'! |
specific %%I ei c a&i d or,  pol ypepﬂ%i de. rm‘lbl%cul e) %ave%%e@%{o%ra 'éggs]’fetp%m t he
specific Pestart seqon and thosRling logations sreshadeds itha Openrbidxied dégimsrepehtiier ei n

nmeans a s ko G clsi [ r. pol ypeptide, o f ment
Thoreof ., | aeusnaptaRl E6mAr iH iy PR P R P8 b 8F SRS R0 ha

di f f er2(f r RS ISR HY NO.2 8 Idesatibad il gdm ehypapki de nol ecul e) have been
separated fi omthe specific nucleic acid or pol ypeptide. 20 As used
herein, a first nucleotide or am no acid sequence is said to have sequence
"identity"Fik@edy:SeQO et | ( 71,00, i ugnc
respectivel %ﬂ %eggamg%ﬁﬁgggé@%&gp%e&}'Flgﬁggﬂg‘g?4gh(§%§e?%§$@n§e géd’ﬂﬁances
shows t hatpredieipd aminescid tsequeatd kR SIGIECBMS-14a ¢5PQ I NO.9D), By abpbbde or

am no aci\c,\i,ﬁ‘se%ieegc.e is said to be "simlar" to a 25 second reference
sequence WRSHPK bd#4ri son of the two sequences shows that they have few
sequenge differences {i.e., the first and second sequences are nearly
identical), For exanple, two sequences are considered to be simlar to each
ot her wheigHe §edehbmguclettideussquence defsSiglec-BiSiéSaqBEQ Ihavo ) f By ket ween

the two seQUERES IR alf sOEENSS SoRC. AR89, %&8 b5} N%?:l%)? as described in

Example 1, infra.

10



WO 02/ 082s7 PCT/ USUl/ 23082 The term "conpl enentary” as used herein refers
to nucl eic acid nol ecul es having purine and pyrim di ne nucl eoti des W uch
have the eapexisty; to associ ate through hydrogen bondi ng t opdp{§i18988!
stranded nucl eic acid nol ecules. The follow ng base pairs are related by
conplenmentagity: g nine and cytosi ne; adenine and thym ne; and adeni ne and
5 uracil . %}ﬁﬁﬁ/ ' é]F he nugleqtids sequenice OﬁafsyeeﬁM&LEbMQsm]yGW@ B) the

singl e-str [ I airs conprising a
Si ngl e-str Eﬂ%f‘“%%% o i e PR st Ip P T8V 8 Tiheas dashibed in-
"fragment " Esfimple 3|, @fC- BM5- encodi ng nucl eic acid nolecule refers to a 10
. portion of a nucl eotide sequence which encodes a pol ypepti de having the
biFIog:caI aciLV|t¥ of a SI GLEC-BMs protein. A fragne?t of, a Fig{eg BNFh
mol ecul ¢, Fk ehef gy e yence havi.n ewer nucl eati des an
t he nucleot&ﬁ% sequg'éelgﬁ?%glﬁght ghéﬁt?PQ” qﬁ Wﬂ@eqﬁéﬂ&@céﬂm%
SCLTVIEy of S CLEC BN P oL e n 18 Tho doraps ol T 10sidH & A it
activity of a rofein e term"fragnen
pol ypept i d&MBIES G e?%&@5§1 0l ér #1ign of a pol ypepti de having the
blologlcal activity of a S| GLEC-BMS pol ypeptide. The term "bi ol ogi cal
activity" of a SIGELC-BMS protein as used herein neans that the 20 protein
functions Bigue ¢&l | AQdAesdbdn showimguihe RB86l{sObf tLARCRILPERT fhat slsc's 1ﬁ%ethe

p

ener ajj on,.of..an an M5 anti body, where the SI GLEC-B rotern
bi nds %9 t hAiStEbutien Ofskéf@ég’f gé% AFATSEES in B I rexchémgisusip sowisgd
herein refﬁé%chgoﬁomgp W&o B &{cfgtﬁ%ﬁ@{obeﬁlgﬁémgg%g t t hereof. The

het er ol ogous nol ecul e fused % S| GLEC- BMS
protein to facilitate isolation and/ or puri fication of expressed SI GLECBMS

ene prod ) e f heterol ogo cul es include, but are not
PE a0t o AT DRRE oM Her ARt ibten o6 Slgleei0it-ag twosuiatoé or a
gl utat hi onteinfant tissus! EIARRI(HRE) 2§ CRHRRI by ShiahBitatiyy QP

Y GE2A, NELEGULES CF
THE | NVENTI ON.PCT/ US01/ 23082 In i ts varl oY Tuantltative "RLS VHSd PA Hetail
bel ow, 1%t helugnidatyr RTrRﬁéRtamalwmpsmmugsxmemcm lesels 'of SidcOBASS, traﬂid@ﬂ;ﬁ!; g acid

nol ecul es u tra sfor host cells, .

generati o ?%ﬁgﬁglgﬁﬁ g;ésggﬁog{?ﬁgﬁg %ﬂttm? ‘V’éiuﬂhrﬁﬁ%ﬁqbﬁcﬁtﬂb@sschﬁﬂam

phar maceutmayedhowfifgetha psuatios oﬂthe@hﬂib&i?PCR rGRIROS dedsQf tlﬁ E]‘é% f,’%? a
or € Sa

Si gl ec-BVMS protein or nucleic acids encodi ng t hem
conveni ence, the nucleotide sequences of Siglec-BM5 (e.g., -L3a, -L3b,

-L3c, 10 L3- wll be, coI | ectivel

referred tﬁgg?‘gg g '?%5 }%1\/@ E%Sucl,ts %c? i’é‘%‘il% a5y uibn which Olpnmqa,lgﬁzed

i nvent0on’ SJGABmBmmamIg fumbﬂ mbtetrEI(enQ %ﬁﬁé&ﬁdlap)ﬂohﬁﬁa %!F%I@r% %'@&UE& eot i de
sequences L3 g LSa

Iude I VG- -L3b - L3c, -L3-99
and LSb ptbblf ¥M1(§ﬁ(§’%‘5 e@o‘top‘c}]épwsr%fcén liges, g@d@gnb@i IGIEE@ATPIAS, pnfid. i ns”
"SI GLEC proteins of the invention” or "proteins of the invention". 15
NUCLEI C ACI D MOLECULES OF THE | NVENTI ON Nucl ei ¢ Acid Mol ecul es Encodi ng
S| GLEC- BMEigwotléi ndd 2tphhehqwisgghe resulte nifi © irtise lags ?smt Ricli 6OSY &elts Of

nucleic a Si gl ec- BMS nucl eoti de sequences, that
encode no%léﬁgre%o %&@P@B@%’SW PLRtCI1gy Piﬁlgttar‘@lo?seb]pgd sell phpuletivrisy

pr ot eRfis bﬂcélh]@e§I&|@§chgﬁg§éﬁnp§tg‘ yg;taur al features shared by the Siglec
subgroup include an Ig-like domain which is extracellular and conprises a
C-set domain and a V-set donal n havi ng an unusual intrasheet disulfide

bri dge be 5,1 rand anms and A. N Barclay
1988 An nu@y@m ? | ﬁ‘zﬁgﬁ%“?%t% “‘8“" ﬂge Y—aﬂﬂﬂlﬁ/\}ﬁ{sllJ éiﬁaen Peqteigs cormmnmbd

Spri ng Hatyoplasiyioapil oRuweitd-type Bn@lmuthdd . 90 J
Cel | biol. 111:2651-2661) e & nﬁ?eotﬁ?@%ﬁ%ﬁc%ﬁ%ﬁ%ia“? AR

" pol ypept i tbs é%ﬁ-@ﬂ%%ﬁ%ﬁw@, gL3Gytd_Y§9LFLSand dridyloSPE4 T aildrer eeArss g ,
L3a, 30—3bdep1c':t§cp ’areaﬂfé h’ﬁlﬂ’)ancln%ﬁﬁno%?o%h ffusmn pr7otelns comprising the non- spliced

11



WO 02/ (182S7 PCT/U S01 /23082 In particular enbodi nents, novel nucl eotide
sequences are designated L3a, L3b, L3c, L3d, L4, LSa, LSb, and L3-99S-2, as
shown showho bfeekgures 2A, 3A, 4A, SA, 7A, 8A, 9A, and 6A peppeeldsNg! Y (SEQ
I D NCS.:1-7 and 27). These nucl eoti de sequences encode SI GLEC- BM5 pr ot ei ns

d/or f t teins. exhibit a 5 biological
Setivity PR SIGT B S aid Sed M DL S RV e e emestiular
exanpl e, adoisaiok af SIGIEQ!BMSIE phoRdis, a@f@e%r%@@ﬂijﬁﬁ%nﬂﬂgl@ fyfgShown in Figure

2A begi nning at codon GGC at position +12 and ending at “cédon CCA at
position +1760. An isolated Siglec nucleic acid encoding L3b is shown in

. Figure 3A LNRAkNG . 10 I at sition +3 and endi ng at codon CAA
at positi oﬁﬁgﬂ%ég gﬁatplhg %ﬂg‘?len @%Fsél Sn‘ﬁglflg?sc‘? LR BRBEBNGIoYs Ssubsirateshown
in Figufe #aludbg GSTNYsieh peard@p idhg BRSIVk '%'p\ar ol L n CAA
at positi OE + 6.. An isolpg?ed gi g_éc gn_ucl gikcﬁ_wabgiﬁé&gaénco ﬁ%%%@@%&sﬁgm in
Fi gure SA %ﬁ%‘gﬁ%‘é%@ Rrotréreasterl stithpigsions Brosie kinasegrdidagerived hoBRaAEG at

position +1291. Ay sl j i cwaci d.encodi isS.shown 15 in
B gur e oA beche: my ERIGLEE B 24370 MELE) Rl SRE et is kmeebiha
posi tion +2@pll shéwinigstheatesudtsSofgkinasenassaysi Rvaleing £ TR AR wis %&9 in
Fi gure 7A begi nning at codon CTG at position +1 and endi ng at codon at
position +f .‘Sl%%’r‘esGWé’P me; faile ol wikd-epe HOLECBYSHILY @orbtSin, i ands havibs n

Fi gurejBA e : T it 3@and endi ng at codon AGA at
position + 43_1@1%&162%?03@% %ﬁbggy%%@éﬁf%ﬁgb in gr%%’g'l Wgwﬂ%ﬁ‘ﬁé'e%lﬁém in
Fi gure 9A ¢fekinase assapst invotiomg ARG aibspratsi dridovaridug in@Ndhaes McleBPIACT at
posi tion + %ﬁ Siﬂl ec-ﬁ‘glli~|§|-é2&r iglec-BVM5-L4 (also referred to herein as
Lea), Sigl&dr B Tsand ok &) Quapg yisilts ebiyrasineiphesnhonxatomi afdaS B
August 10, f1388Graveind dofridR 1l A g ctio CQ),, .1080l
University Blvd., _Nanag?ggﬁ%\}g@%hlnlﬁ %ﬁglfégl 1%5’%?%%# g?/rilosﬁsg%%%fmqtms
Budapest Twikeyyrosinelkinase mt'en accor ded ATCC accessi on number PTA-2343. The
nucl ei £s aci d sequences of each of Siglec-BM5 L3, Siglec-BM5-L4 {al so
referréd to herein as L4a), Siglec-BM5 LSa and Siglec-BMS LShb are provi ded
i n Fi gur esFipdxe 17A, ASAR&Ms IR i8R hi : chel id se CEes can
be easily sgtgar at egéf romthe 30 cgﬁggtﬁ%‘%oen %@g}e?&b@&g@gn g‘rgdﬁ’gggg?éfi on

t echni questngueHP = apspsiateliviglt ithen phespbprybitéd SIGEBERMSB3 cyW1Mi6 182575

PCT/ USOL/ r. FCtion:a ses, ((Mapi at | T., et al., 1989
Mol ecul ar %ﬁnlegzué, PL %i’a’%?-mﬁ?}&ﬁs,b%ﬁw%sw h]g%éﬂgrz EN ALY
Col d Spri ry BldSAoas dd¥cribddiindampledignce with the practice of the invention,

the n col eoti de sequences of the 5 invention nmay be isolated full-length or
pa~. ~t1"al cDNA nol ecul es or oligomers of the Siglec-BMS sequences. A

Si gl ec- BMF;pus! gotyi : e all or porti of  the signal
cept | de 1 oubae. B pRdicl Y SRFRPER 9T RAR A0Y MauRlht od s dvisliarit hos or
the intr aclettain of SiideraBMSE 3@ fiBbGtEE- TS pftsih eisiesdrthel Sn 3216390 | ek at ed
Siglec-B uences. . The nucl ej ¢ acid nol ecul es of the invention are

pref er ab :v?‘)i %i %&9@@8 Seaqehse BorWe(SHEQ 2 INO:4 8% Bhibe emih@scidsequence

subst anti @fucﬁsmr(gggjﬁﬂgm%gnt am nant nucl ei c acid nol ecul es havi ng
sequences ot her than Siglec-BMS sequences. A skilled artisan can readily
enpl oy¥Snucl eic acid isolation procedures to obtain isolated Siglec-BMVS
sequences,p. se 1f o ex%ng‘ele Sglnbr ok et al., ',g{bl ecular Coning (1989). The
present i nven i'dn DePAgs fhe, whgledtiqeognd aming Agi SicgreceBRE the grienkeswicytatier at ed
by recombidomain 6MNRigle2CBNBLIOTY ' tReRLSiHIRY i ' BEesent

i nvention al so pr 0\% des nucl e%??ddghfgggg}élrggglﬂiésggﬁgfsme ?&%%131\?5}% g%énﬁa'
mammel i an A9pEg 84clpetideustignence dfobdayte- Y641 ESEQOIL NG 18)raB) nhe agfid Reid and

pr ef er abl. i | Spl ap.ed nucleic acid nolecul es include
" DNA, RNA,X?%£%§§§Eq¥? Prgé?ﬂ%ﬁ%kfgégﬁﬁgbnnlecules, nucl ei ¢ aci d nol ecul es
conpl 8éentary to the SI GLEC- BM5 encodi ng sequences or a portion thereof,
., and those which hybridize to the nucleic acid sequences that encode the
SI GLEC- BMS proteins. The preferred nucl eic acid nol ecul es have nucl eoti de
sequences identical to or nearly identical (e.g., simlar) to the
nucl eoti de sequences di sclosed herein. Specifically contenplated are
genom ¢ DNA, cDNA, riboz3~rnes, and antisense nol ecul es. 19 WO 02/ 118257
PCT/ USOL/ 231182 12




I dentical and Variant Siglec-BM5S Sequences The present invention provides
i sol ated nucleic acid nol ecul es having a pol ynucl eoti de sequence identi cal
or simlawao aisher Si gl ec- BMS sequences di scl osed herein. Ap@ﬂpg{h;}g , 5 the
pol ynucl eoti de sequences may be identical to a particular Siglec-
sequence, ?s described in SEQ ID NCS.:1-7 or 27. Alternatively, the
pol ynucl eot 1&fE 8qdanicss thgapueleotidienaridanmim héié wisaceseg tl%eeG%"t@f%?rﬁic e

hat

enbodi nent ] & ' rovi des ei ¢ acid mol ecul es exhibit

sequence 18&?1%%% %lg}ég';ﬁﬂsdlg%%%aﬁ?et@tovﬁ &#ﬁjt prates), g5 dlesmived i Eixempiedd), infia.
sequences, Ajlidfe asclegidecidy@énck At NgueY %1.0,.99. 9% sequence,

- simlarity and up to 100%hse ugﬁclé |den??%ﬁy%%é?h@ﬁgg%)qugac%%. ng peid

i nvention SSUSMEH Li3ayter YoA7TE(SER IDaNO: 24, SA, 7A, 8A, 9A and 6A (SEQ ID

NCS. : 1-4, or 27). A preferred enbodi ment provides nucleic acid nol ecul es

* that exhibit between about 75%to 99.9% sequence simlarity, a nore

preferred HfwendbdDepicts fheonioksidong CAthRS éc@@tsecﬂﬂ»}{@ sbﬁt Hni%en about. 86%t o

i enbodi nfyt?ﬂl]

99. 9% sequence_si \rgé_lgar and the nost preferre Hig et
mol ecul es F47FIn (4 k@@éﬁ%@éaéﬁw@ t de@ST tpyotein; bs tberibedleExBMie J0apgRLes of

the inventi - : b2 ifferentiall'y Spiiced

Si gl ec- BMS gggﬁ?%%&’“@ﬁ%iug@g Léé%%%ﬁ@(ﬁﬁ I@prh?é) priBs dht alngmemid on
conpri se rigahesice oﬁLBcMsétﬁ%EQSBQquN@Qgp_ndi ng to differentially spliced
transclroi pts of Siglec-BMS. In general, a differentially-spliced transcript
is a mature RNA transcript that can be generated in a cell by 25 the

foll ow ng mE@BES22: (Pdni . i_bes precursor RNA transcripts from an
i ntroncont alf;ni ng g%%%?t@mgﬁ{ed c{ehé@%?feiézﬁfr%? 3qquenrss (9f phe qyirplastnic 4ail t he

ntron seqlenonof Sighe BMS-Lad Fussptd a8 Pytordlh! ECIRBkpd IR 107 i € ent
precur sor A)r nscripts, resulti in a heterogeneous popula on or’ #gf’ure
RNA transcri’%fesrl é‘%’ﬁ%ﬁ%QWQC%PQEMW%WQMSEQSD NOe 1%eB) the anfloadcgp sone
or all of seqiened 6f EISM-ivah] XI-OEPES;’O %N@aﬁfri pts to generate a

het er geneous 30 popul ati on of el ns ch are encoded by the sane
i ntron<contai ni ng gene sequence. Thus, a cell may produce a heterogeneous

popul ati om: hghec- transcripts that 20 WO 02/ 08257

PCT/ 115017 k‘%‘{‘ | % Dt Sg/ﬁ’eﬁfngl@ef’{s&e Adridasequences of the ektraiellilar dotmiany
splicing of SigleeBMSN3RIRS &O4 HubhBASHY .t hennor t he Sl G.EC- BMS

pr ot ei ns hp(at re_transl at ed fromth?ﬁg{lﬁo %déml%;h%?g?ms AN 4%?%? rifpt s
may have GFfRBIEehl: Bt oghk dlhe avicleptide essquencEarf &g@ﬁJBMS-LBBehIgo(?E'QJQbGOH de
sequencesN@‘:g,fhq?%gﬁ%gé@/enti on |gf¢§€8 i.ntrons and can encode three
different cladsad @  ERReGE Of BN e g (SR ID MO:3B)quences
described in Figures 2A, 3A, 4A, and SA (SEQ ID NOS.: 1-4) which represent

cDNA cl ongs tzﬁﬂp re related to each other and correspond to differentially
spliced tF%H -p‘sgplstﬁ ths; jjcleotigpand @nino-acBbsequdnde of divdxAdlubPisRa@Fode

S| GLEC- BMSoRic B¢l P 3c d -L3d respectively (e.qg.,

Fi gures 2p,g 3b,m§gj,§3 gdr?gggoBalrh é@%%?@?@é@@%l%&@beé,myﬁaa@pg . .
respect i viaffy) ; A) Zhet treclontick eetetes € SHEBEBMIESS vaz@gﬁ%grkpc Wg%7})(lﬁ5Q ID
NO.: 5) le'uﬁg L present s g]&&% cl one that correspon o adifferentially .
spliced hanser @tseg‘fengFﬁf I AN BVIS Lahils (SEQ Hd 862 38). GLEC- BVB- 4a pr ot ei n.
(Figwse 7B; SEQ ID NOS.:12); (3) the nucl eotide sequences described by
Figures 8A and 9A (SEQ ID NOS.: 6 15 7) which represent cDNA cl ones that

are rel atléguedSeabrpistshtbe 687 dmine neid peqebnte fol SibRES DL gﬁhlcxeé%ie%%ﬂ the
transcri QfsseQf glg'ngl €G- B LS?S LSh, which encode’ SI GCECBME-Sa and - - Sb
proteins, F8sp ‘%l {Fgﬁ?g?g’:'ﬁe. , Eﬁgﬁﬂ&@ﬂéﬁi Herdtvoh splsEQ reghomdOB e ind catad il 4,

respect i \aedyy xhe diyetic Bviedatde : ' cleic acid | ecul e avi ng
~ the nucl eot,i de, sﬂggqen%le of 9‘J:‘Sbit@ijl %@_lg%afgﬁgb%ﬁ%ﬁwm%émgﬁo%q Ifed - 27)
whi ch repPes¥Re acifybini te 206 nmotifscin olie fostoplab@Rg dBmir0la8 HBIS) LBy s DNA
(Exanpl e ; L = Rl ement ary Sequences The invention al so provides
. nucl g? c é%”%’f‘ﬁ%ﬁ“%hﬁ? "@%é{eédﬁ‘ﬁ} anyrad (he domaie npmbersqolient te fee
descri bedg-ike Bogaines 2A, 3A, 4A, SA, 7A, 8A, 9A, and 6A (SEQ.ID NO 1 7,
and 27) (preferably, the codi ng sequences excluding the vector sequences
therein). Conplenentarity may be full or partial. Wen it is fully
conpl enentary that nmeans conpenentarity to the entire sequence as descri bed
in SEQID NO 1-7, and 27. Wien it is pgartially conplenentary that neans
conplenmentarity to only portions of sequences as 30 described in SEQ I D NO
1-7, and 27. 21 WO 02/ 0827 PCT/ USOL/ 23082 Nucl eoti de Sequences Wi ch
Hybri di ze to Si gl ec-BMS Sequences The present invention further provides
nucl eoti de sequences that selectively hybridize to Siglec-BMS nucl eotide
sequences (e.g., SEQID NO: 1-7, or 27) under lugh stringency 5
hybri di zati on conditions. Typically, hybridization under standard high

" B N o e



SDS at 50 degrees G or (2} enploy during hybridization a denatw ng agent
such as formam de, for exanple, 50% (vol/vol) formamde with 0. | % bovi ne
serum al bywoind/és247 Fi col UO. | % pol yvi nyl pyrrol i done/ 50 niv LY RRBsphat e
buffer at pH 6.5 with 750 MM NaCl, 75 nM sodiumcitrate at 42 degrees C. 20
Anot her exanpl e of stringent conditions include the use of- 50% formam de, 5
x SSC (0. 75M NaCl, 0.075 Msodiumcitrate), 50 nM sodi um . phosphate (pH
6.8), 0.1 ikm 5 nhardt'!s sol ution, sonicated sal non
sperm DNAZ“%%%@ 24 HEAES1RE g el paly glieepnizate 12 Silge-d85a5C.
wi t h washedestibd® il Examek .i Resdlit sKovad Rag 0. % SD ille

- artisan cap readily dg?lgnri i ne and var yQtreZhg striﬂ/ggrlg)cé??oﬁ‘gf@}-ﬂ%ﬁg’ H_Q'G

appr opr i at BFMEBY/BIPEHMENG ¢l ear and detectabl e hybri di zati on si gnal .
Fragnemd s of Siglec-BMS Sequences 30 The invention fiu-ther provides

* nucleic ac{:d mol ecul es having fragnents of the SiglecBM5 sequences of the

i nvent i on, Figarec27: aBepictaahd Westead blbhef &g 3l f d 22
WO | ) 2/ 08257..PCTI U.S01, / 23082 herein (as&%ﬁ%%b@n@%%ﬁt?g%ﬁ%?’gﬁgfmﬁand
27). The st¥ibody a3 ﬂ%scﬂp%é‘#e?rﬁa“\ﬂlq 16.be deternined by its intended use. For
exanple, if the fragnent is chosen to encode a SI GLEC-BMsS extracel | ul a~~
domai n, then the skilled artisan shall select the polynucleotide fragnment
that is | aFigere2foubhpitt thecadis dhinssigdiyiidRhtion {ISHY QethilmadnE RlstdiBnt@ Pe
used aﬁ)[a é;luflelir(?c ac{%d Brogf or PCR priner, then the fragnent feng’tH I's
chosen to ‘FBICETY ROSEYe, Ay Rridizationesignaly, it @on-damen | primaie sind i wesard tsdusg a8

pr obi ng orddgeliilggdr[g%p@n.me. Alternatively, a fragnment of the Siglec-BVMS
sequence may be used t0 construct a reconbi nant fusion gene having a

Si gl ec- BNBAiequEHBESpIeuBéBme&Gl@;—lﬁhgduegﬂ&ﬁfépa%wg,@@) such as a human

i mmunogl ob% in 19]:31 a .GST s( %\Uﬁsg&ecﬁ)p The nucleic aci d nol ecul es, fragments
thereof, and prohe%EHY g ehietCodt); hymap livardRenclsBdiElon are useful for a
vari ety ofCywl eqHPaoléh agggAt_gghni ques including, for exanple,

hybri di zati on screens of libraries, or deflection and quantification of
mRNA tiPande) i ptNHRdymphvaedes (Panelsaal JR): Bumin lysiph roda (Regkisis, moE)and! or

expressi o Pr t he obes 15 priners are DNA. A probe or-
pri mer Ierqzth ?%%P%%ﬁ?p“f%%%{?@%:‘?’r i s suggested by theoretical and
practi cal BonsiNIEP airgqPandl¥YA! Baper @;Hﬁ%ﬂhgﬁ%@a@s (1:9§7 in:

eCO0

"digonucl eotide Pr obes for t he’ Screeni ng o I nan’tI)DNA Li brar ies”
in: Methods in Enzynol ogy, 152:432-442, Academ c Press). ' 20 Fragnents of

Si gl ec-B i icularly useful as selective

hybri di zgﬁ%ﬁ&%o Qﬁﬁmﬁéﬁmg&adi ly identified fromthe

Si gl e@0BMB nucl eoti de sequences, using art-known net hods. For exanple, sets

of PCR priners that detect the portion of Siglec-BMS transcripts that

encode th 8%?#53@&“?%1%@%%@% descabsl magbepnaedily uaderbeodaisefdywidge PCR

net hod degedckibgsh isRetforth, Patent No. 4,965, 188. 25 The probes and primers of

this invention can be prepared by nethods well known to those skilled in

the art (Sanbrook, et al. supra). In a preferred enbodi nent the probes and

prinmers aﬁﬁe?r/nt h§sj§z Ey chem cal, synthesis methods (ed: Gait,. M J.

| 984 O i gonuci8btTEE° athdsgdsherpipy refsretpsa potein damilyoe siatid peid~bindBQ One

enbodfrenig-hike t16RinB" i | QR 1RGQVE . ic acid priners that are

conpl ementgary to Si giﬁgg? N%ﬂgg%eﬁ@g%?&m}#g{?"%u%%af%gn%g’g'g}kiei omain, a '

anpl i fi calfpRsimesbra® dowpig24nd 26 TyREHshiT1tAR3 UsBicallg | BieC Iafikd dRhagUies of

t he invené{ eﬂrlarOf gn q:%fib)red fic é)g(rti ons thereof. Another enbodi nent

provi des nucl ei ¢ aéf % BES 1402 {E(XD edomain| @i 3nale(CY dlomein. cExampley afr

speci fi caSIGLEQBNISipzotethstifclhdes bat s : e rr40 Y ROl L .oNn

~ thereof, g., a alllior portion of g%ﬁ%@ﬁ@%@#ﬁ%ﬁh@%o[ﬁ%ﬁ’r{"grafallgﬁ(’{sgls' Genes
The pr eseﬁ‘ia’il-ﬁﬁeﬁﬁldileﬁb- provi des fusion genes, w uch include a Siglec-BM

sequefice fused (e.g., linked or joined) to a non Siglec-BM5 sequence such

. as, for exanple, a H S-tag 10 sequence, to facilitate isolation and/or

purification of the expressed SI GLEC- BM5 gene product (Kroll, D. J., et al.,

1993 DNA Cell Biol 12:441-53), or a GST, or a human i munogl obulin

sequence. The preferred fusion gene conprises a Siglec-BV5 sequence

operatively linked to a non-Si gl ec-BM5 sequence, such as, for exanple a

Si gl ec- BM5 sequence fused in-frame witfya non-Si gl ec- BM5 sequence. 15

Al ternatively, the fusion genes of the invention include a Siglec-BM

sequence fused to a Siglec-BMs5 sequence isolated . froma different

manmmal i an source. For exanple, the human Si gl ec- BM5 sequences, disclosed

herein, can be fused to a Siglec-BM sequence isolated froma different

human or a different mammalian species. 20



. nucleic acid nol ecul és that

Codon Usage Variants Encodi ng SI GLEC-BMS Proteins The present invention
provi des isol ated codon-usage variants that differ fromthe discl osed
Si gl ec- BMyowaiseat | de sequences, yet do not alter the predical@sh ShdshEC BV
25 pol ypepti de sequence or biological activity. For exanple, a nunber of
am no acids are designated by nore than one triplet.. Codons that specify
the same alhnteraciSigleni 0°synusey iBreimyefor o p@bt@intiﬁnﬂgg%@ﬁﬁé%idi%iﬁdh?g enetic
code. Exarr'g’lllgeie {.ncb]uﬂe nucl eoti de .cqQqdons CGI, CGG 3C, and CGA encodi ng
the am no %65 FOHBT fiahFhazey suctyal gy toafD3AnelaiedSigacso dihuding enudtiplao
aci d, aspaystj i " 1 n .encpded by one re

IR ol 2 e e i o e v 1Mo
gzl 08257dpmmew$@ notife 0BFub depgénSizlechlld plstdeﬁﬂ cto(;lqmsesiﬁv@rgomaé dbrﬂﬁhﬁggllr??ﬁ,
avi ng 4 dent u es..The am.no acid codi ng sequence is as 10llows:
Aot no” A dl B PG SRR SO0 A e SACMR B8 T Bori cpRlication
GCCCyst ei neky PG llg%@@ rdrhfei V6 Y G: H 1 G GAA
GAGPhenyl al ani nePhchlUU \ ﬁ@ rbﬁéﬁe%é?/%gﬁja , GGA, eeee’ Edfﬁ%ﬁr@ﬁmu,
CACI sol eucBiglect1d AUGLEGBRNSAINays iSISLECKBMEH, 399552 L ensqiste igptcharldehbly Yh/G
CUU, CUC, t hi oni neMet MAUGAspar agi neAsn ~NAAU, AACPr ol i nePr oPCCU,
CCC, CCA, ‘% 4 hed nQCAA, CAGAr gi ni neAr gRCGU, CGC, CGA, CGG, AGA,
AGGSer i neSer SUCU, UCC, UCA, UCG, AGU, AGCThreoni neThrT ACU, ACC, ACA,
ACGval ineVal V . GUU, GUC, GUA, ,GUGIrypt ophanTr pWJGGTyr osi neTyrY ~UAU, UAC 5
The cddon-Tisatfemydalated s asviisedokerejarmeans e sigificenmidic neidt orDpily@eHE0b0gY .
Codons nmayg.t I . .Qptim ze the.l evel of prodyction of the '
Si gl ec-B ﬁ@é%géﬁél}%(ﬁgéé Q@l@?ﬁ@m%af} | (5 SYYStRECE s, that Bgﬁi@@nzﬂl@ seesthe yot i ¢
or eukar yaiuclzieagid &8 oIy Pertids tmolbdul HARNE 4 f o6 f,codon
utilized by the hostpce Iﬂ.1 Al ternative ?gg%ﬁéﬁeg:hﬁ%rglp(r%gllﬁ?hqlg%lﬁﬁcc?cg(gti de
seguence éﬁ@@&ipﬁatl‘%?- S| GLEC- BMS pol ypeptide include the 25 WD 021 08257
PCT/ US01/ 23082 production of .RNA transcripts having nore desirable
properties, such as an extended half |life or increased stability. A
mul ti tlfde THe temn I"punificd gb ecedBHyis sk AahEHE: FBRUANGRRL Hal o @ngﬂsgt;]&é,e

€

respective SI&ELEC— BVMS pol ypeptide may be isolated, as a resu
degener acyPr & iragnaeny dzeatcinowhish spbwatiaily gll\contaninante@ ensubistmeest thatrdiffeovi des

| ecti ' tr.i t { ssi bl
Conbi nat | G RRERE hifc ElEbe oS PR RBRS| RS sREE eBiEd e bens

pol ypept i dpscifionuditiatcidenpolypepialey pept i des havi ng t he biol ogical activity
of the SIGEC-BMs pol ypeptides. This particul ar enbodi nent provides

i sol at ed nucl eoti de sequences that vary fromthe sequences as described in
SEQ | BONOR\s uded? herfn, 27 firs WBlebiid of i LgoLide, 19,c (Seguence
encodes a“pol ypepti de having gequeﬁc%ﬁﬁﬁ%%%ﬁﬁﬁ%%a#ﬁ I?hséidg?rﬁ i‘ Veaé?cﬁl%nce
sequences, 1dgatig8 de ispenndi rafeRinge nudle@ile @BmidBaciSBeqieBee, 8Espedifivel Wi 4 SEQ
I D NGs.: 8- els respectively. Alelic Forns of Siglec-BNM5 Sequences
15 The pr ggélﬁ?nél%ﬁvoﬁ%ei' %‘ﬁ{e%gﬁﬁ%ﬁé‘?lﬁg‘éesseﬁ‘?“@?%wéha&itheé(laff‘ce’faéﬁmlﬂéﬁ t he

Si gl ec- BM5 nucl eoti de sequences. These alternative allelic fornms can be
isolated fromdifferent subjects of the same species. 20 Typically,

i sol at ed &Sl sefchergdnng fist nvslegtide by andew aciil rgqueane is sxid oo des“simitdride a

i | d- Awld-t. | gl ec- BVS il
encods® o S BHEfbe Hoh i Synelh oot ofthEge-sogpendls Shovet Gl BREDIA ¢y,
such as, for seqenyd diffetanoed (ier) ths figst aal |se@(ﬂb%§d'|b5ﬁcé§0elr€ﬁ%ﬁ/ id%n{i‘&é?gng%rt ivity

Si gl ec-BMS gene sequence may encode a SI GLEC- BMS protein Having
not f ound S¥XHNRISr ¥ SegieacesaBransifesediorhe simiargo ehchessherfwitendhe pricentageodf

functi oni ggc1aStRs ©F binid j ternativel a, mit ant §j gl ec- BM5
gene sequen%e }rafl eh}éléﬁ?gﬁﬁsﬁa@eﬁ% p?%@leeitwoﬁﬁwqﬁlﬁ?%ﬂw hﬁwllé’ewp\?}’ Yoot
“will be appreoidftd®the.by one skilled in the art that variations in one or

nor e ﬂgcl eotides 30 (up to about 3-4% of the nucleotides) of the nucleic

~acids“encodi ng peptides having the activity of a SI GLEG BM5S nol ecul e may
exi st anong individuals within a popul ation 26 WO 02/ 082s7 PCT/ USOL/ 23082
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due to natural allelic variation. Any and all such nucl eotide variations
and resulting am no acid polynorpismare within the scope of the invention.
Pol yor phiwgo rgs®; of Si gl ec- BMS Sequences 5 , The present pdwesii96k2

provi des nucl eoti de sequences of particul ar pol ynorphic fornms of
Siglec-BRIS, as described in SEQID NCS.: 1-7, or 27. Typically, isolated

. pol ynor phildefesanicostlementars! by usedcherain nefery éneudeiqueiicasieaes hagh p@shd rom

di fferent j.ec t he sanme ci.es. . The pol ynorphic forns include
sequences tsidg@i Pﬁé“’ﬁ%@g ol?uci%)i@e% O’@ﬁ‘g’b Y e C%‘?ﬁﬁgi’ i PugsSeriatet hueuehalydpgamy
not T esul t bondinhan ga HoublbauaRIaONRRila6RdRN-ARGL e S TIERS A DL Lt 0N

. may result in a wld-type Siglec-BUIS gene that enco Ralﬁ%\zﬁeng
t he bi ol ogit®laled B¥ cpmpleestarisy:| gyaninp endscyehsid; BNGine aidihgmindg hn@ REGSRSAA

nmut ant pol hphhc f.orm of the Sl -BM5,protei.n having a different or
- null acfi v%h' %@?ﬁn\? tfotfyvaeD%% Fogﬁlf %ﬁ?’l QPIIPI@WE’@HF% tyResingle-plagnded gueleic

mol ecul es atidtheletl¥s ok it®R1188aSO phiné bOEBHGES b (ol 8y L&eRY cul es
.which differ from DNA or RNA mI))I ecul egr,lggénd .g&r%%ei -ﬁlsdgﬁg&eﬂlﬁgleigcdﬁgie@ie%ufé
Deri vat i ve ftdediondiselfncl ude peptide nucleic acids (PNAs), and non-nucleic

aci d 20 nol ecul es incl udi ng phosphor ot hi oate, phosphotriester,
phosphoram dat e, and net hyl phosphonate nol ecul es, that bind to

si ngl e- st r TheaeinDNAagme®NAR § AGDECBIBLELEREH IQblei Ik B G
et al.,. 1978 Proc, Nat|. Acad. Sci. 7S 280284? Goobdgﬁgpg?lo%.gﬁg?gﬁgtoaﬁ ,
1986 Pi®c. PREiop ofpg aycleside sgpmences whirhencodeeptrotipeptidd havingahe biolegiegul es

conpri se a 2l e 1 i 1o ich an.am.no id residue, such as 25

I yrs? ne, anéag{ﬁ&?ﬁl%n%@&%%%%gg&%éeﬁ@%& Oﬁ?ﬂ?ége%%&bld mﬁ@%‘éu‘lség?re@lf%o

desi enat eda antleotitneqagestimvirny Bvel hadleRIdeR thal @8 gﬁ&ieeﬂdéyegala%%i &ﬁ?&iﬁgt heir
. E., et aF.,

conpl enment ﬁ}%?y i,t enpl ate) strand of nucleic acid (N elsen,
1993 Anti c &GS lrf’[?g;’go Beld sequence 9f a SKELEEBMSY pratsith add which encodésespeptide DNA,

RNA, and t hgjife AR A AGHES f i A3 j.po~zucl eoti des and Anal ogues,
eds. . F. Eclis% el n, %91,aeﬁ?\g}}b%rae%§l%§vh@ﬂf)%fn 30 Adigoszucl eotide .
Syntheklis, ed. M J. Gait, 1984, IRL Press, Oxford, England. Additianally,
met hods for, anti sense R\ e re described in U S. patents 27 WO
02/ 08257 P E%‘Blff%‘%ﬁ%ftl@%?%%e%%%sﬂmp@@m0)$0§l@i Teffasgl tayptriostion ofia
readi |y obpatimeptib@Rfvisg e BoSlofibal MG/ & AEIGH ER usi;ng the herein
descri bed Si %l?bgc- BMS %%I ynuc?%oetli ge{ll e%fuencega)gg@j#@?p%’%gﬁpl e I nnovative
aTad Peg spectives in Solid Plaase Synthesis (1992) Egholin, et al. pp
32S-328 orU.. S, [Patent .No.. .S,539, RNA Encodi ng Si gl ec- BV5
Pol ypept i de&s B Pté%gé?ﬁl %va’ntégﬁgmﬁ%s REEFIBi28 used Beraisl meansdhattthat
encode2(S| GubfiBMAcREMRL R A8ll AdheBiBh Al and) Byﬁsi 3 S, ofLhe
invention may be isolated full-length or ?'le (%:(Pt atgﬁnﬁﬁiﬂﬁeﬁﬁf}rgg‘)%ﬁw
ol i goner s #hanti-S8HdfHeBMS astibpdc- EnBe pheo SEGTISC-BMS fRbidinTbinds uligs agfantine
i nvention i . i sense RNA nol ecul es, peptide nucleic acids
{ PNAs) , orﬁ%%dnﬁg%%g@gg}?'d mol ecul es such as phosphorot hi oate derivatives,
that specifically bind i-n a base-dependent manner to the sense strand of
DNA 1 S or. RNA, h‘g\}%itqr;&gt he Si gl ec- BM5 sequences, in a base-pair manner. A
o

”» g
skilled arPiesigm apusy ashpsgdnherpiaseeiers de se 80w SIGLECBM Sapiottimaire ul es

usi ng sshe S +RBYR, e ri herein.. Nucl el ci d. Mol ecul es
Label eZEI5 Wtﬁhggﬁﬁs‘lal Eéct ect@a(teﬁﬂeé ﬁgr@%}a&%% ’t@ggﬁ? &%?P%edopé-%-nz‘“%iﬂgwécwm@é) AR ei c
acid , nolYELEESBMS piotein v datilitate isolationanddA pastciNA ¢F dipRisted SiticECAl | OW
t he specifl angl i ficat 'ggn of Si glpec- Bl I ~S sequences, or of any specific
parts therl¥¥P 8e8ngrqsueh Examples of beterqlograis ynaleculasdaelpie dtut wretnds dindiezetos o

Si gl ecBMS 1xaf4e : indl t r e0fry: e | ej c_acid, probes gan be -
| abel ed with a g%%grel%%%lglgl EM%sgr terrefgmékgaonp}}%'s&ofg Qdél%%}g‘%’e@i (fb'ggﬁ glr"ﬁ%rg'

" include, Bransfarage 33T ) sequanee t o, a radi oi sotope, a fluorescent conpound, a
bi ol ugbnescent conpound, a chem | um nescent conpound, a netal chel ator or

an enzyne. Technol ogies for generating | abel ed DNA and RNA probes are wel |

- known, see, for exanple, Sanbrook et al., in .Mlecular Coning (1989). 30
28 WO 02/ 08257 PCT/ US01/ 23082 PROTEI NS AND POLYPEPTI DES OF THE | NVENTI ON .
The invention al so provide novel SIGLEC BMS proteins. One enbodi nent of a
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SI GLEC-BMS protein conprises an am no acid sequence beginning with Alal 41
and . S ending with Ser198 as shown in Figure 6B (SEQ I D NO: 28), Anot her
enbodi mentyvgafod2s9l GLEC- BMS protein conprises an am no aci ¢hcSaekégRsR2

begi nning with Alal4l and ending with Ser198 as shown in Figure 6B (SEQ ID
NO: 28) and,i ' cid nol ecule that hybridizes, uizder
stringent %@hﬁ@ﬁ@%@%ﬁ*ﬁw}gﬁ@i d nolecule that is conplenentary to
the nucleic acid as shown in any one of SEQ ID NCS. 1-7 and 27. 10 Anot her

embodi ment _of a SIGLEC proteiiz conprises an ami no acid sequence that is

encoded by Imithvarios gspeeisdasndsisesthelddn dbtatl balphr, iii pressnt iuneiion Prévidd Pdteins,

. condi tions . U I.c_agid nol.ecule that s conplenentary to the nucleic
acid as sh%ﬁmtnilb olﬂlr?g’a'ﬁlf?%%301§fm§§@1?sﬁ)1?ﬁ®§§bn?m7b§mﬂ “g’%.cubé’r ?@f@{qfﬁlﬁd dagiotilaent s
of " the fioveéncpitiohCinbtho®d, A998si MRV $TRAUE! i ? 'B’\%" 3a,

- -L3b, -L3c, -L3d, -L4, - L,Saf@y - Lsp;,iﬁeand PR, 93’%@? @8@8 %r@@%&"@& 1‘131'5

NCS. : B- 14 Hhsepogic orgliggmestiocampositisnGaligrBiinga StadiciBMSeptoten @meRicadidsn

many fornsenc%gl%gqﬁe ly iii isolated or purified form The SI GLEC BMS

protei ns nmay be®i'sOl'ated from mamral i an speci es including, bovine, ovine,
porci ne, marine, equine, and preferably human. Alternatively, purified

SI GLEC 20 BMS proteins may be generated by synthetic, sem -synthetic, or
r econbi nant©ithe ke &f converienges theameleotidersequencesed digleg-RvIS (y,, SBandas,dL3c,

i sol atj@n ¢ rods safri,onyeet hed: tain isolated and/ or purified

S| GLECl(gr otaﬂgg njé,zl:&(gl\gflajr%’hgjﬁcf2 nglﬂm %tsg) §Tnﬂ eng%Ct’iVﬁl.y r%’%‘ﬁ‘?&b'?se;s?’ggﬁfﬁﬂ%toéi n
Puri fi cat i $Siglandudiinaida ceqreheastdfali inCaltidnSprAdGti Ly s N
Y.). 25 Th ,Pat r§ andoéﬁqeigree of ,ilgol at Pon andldﬁggﬁ%ggﬁﬁs %Bwédgﬁp@évd on
t he i ntend&d eﬁ?@’f psileatids sequencas inglyde $IGLECHRMBNSapi 3beil3criBdodl3ea95wi | |

be substangigalh Vg of - Pr Ot €l riJmkecul es [ iJ the |

bi ndi ng of 'Sl GLEC Bydd; %5%?%%%%@dgpé%ﬁﬁgrrefqra§%§ %ﬁr@&ﬁ@%@@rmt he
S| GLEC- BVBompfSIGEEGSproteins of thednyuatioh’t @dpitéthesE tRMVBvaRei N or fragnents

t her eo];g havi ng the biological activity of a SIGEC- BVM5 protein. 30 In one
form <such purified SIGEC BVMS proteins, or fragnents thereof, retain the
abi li ty t oNDicRgI@NATROOIH ' WO 021 08257 PCT/ U S(11
/23082 In a cell, 'E(%e Si 5'[ e%%bge?%g?g%éﬁég are predicted to include
signal peptide sequences and introns, therefore it is expected that the
cell wll Jproduce. i ou 0i zps rticular SI GLEC-BMS protein as a
resul t of @%@?‘%%@%W%ﬁ%ﬂcwﬁ% gf‘%@‘?&Mé F&¥elss exanpl e, various forms of
i sol ated, SIGEC-BMS proteins may include: precursor forms that include the

signal_peptide, mature fornzs that |ack the signal peptide, aid different
mat ur &0f orthe preseat gventien Bivelogesotheidiscovery of emletc dcidmaiasiest heveirsteahsdnal

events su s ph LT I lar ¢l eav . .10, The present invention .provides
i sol at ed ﬁ%@%gﬁﬁ nglgB Bﬁg%esl%ﬂg‘?ncﬁsol g%gpeﬁcﬂ‘é}es,noé( POIRGRFS s havieg esimilanavi ng
an ani no atiuctusé gesires shaeD by Gadteins i BR SpRAIEhSH G868 ParlE

i e
SI GLEC- BM; sequences di scl osed herein. Acqorgl ngl l;}? tgﬁe am no acl %P?‘red
sequences e Biglecgaberoyp inglyde ap bg-like doraain SYIGLHES-BMBcal It eund €ompfises a

descri bed ¢ i : 8-14. or 28.. .1 he pr n{ .invention al so

i ncl udes p(E (%%tga)r?s? GL%I\%E‘%) %éqlﬁ(é@ r%neﬁ%/é}g 4 peypsuali gﬁxfﬁéﬁﬁﬁég‘? E’E‘@&F bgiveenc. BV

prot ei2h sebpBroéE diandd (s Witli@har(deA ON, BATcBY BBS2Bmu3Rey. $Bmunby: ?}:?%?l- 8B, h
aving the

9B, and 6B;,._SEQ_I. D, .o 8-1 or 28). For exanple, the protelns

vari ant sg‘aaéﬁcgsaflﬁl%ﬁd%t aly 33&? @01@'&2"? Hattrboruam. Curant. Binls54:65h64T;vRL i ve
substituti i . I ot gy ksolated from of her
mammal i an ngrgag&n!ie‘é%g %@Jaﬁﬂﬂgﬁégi E%%y?gﬁpésf%g@u%ee&'&e r‘f‘F‘il%FPC‘T:SoOfgﬁéleec' \
di scl osed B eanadespol fmptidesasroh ean have twople @f, eL4, 460 RIS HEQNG dered to
be simlar,to ch, ot he elg}'g th?1 per cent age of ami no aci d’residues that
“differ betler @hé@mﬁ"g‘ 2%%5% PE@aPEt ween about 60%to 99.99% 25 The
presepd invention enconpasses nutant alleles of Siglec-BM5 that encode
~mutant forms of SIGLEC-BMS proteins having one or nore am no acid
substitutions, insertions, deletions, tnulcations, or frame shifts. Such
mut ant fornms of proteins typically do'not exhibit the sane biol ogical
activity as wild-type proteins. The nutant alleles of Siglec-BMS 30 may or
may not encode a S| GLEC-BMs protein having the sane biological activity as
wi | dt ype SI GLEC-BMS proteins, such as flédnctioning as a cell adhesion

nol ecule. 30 ~ WO U2108257 PCT/U SO 1 /23082 Anot her variant of SIG.EC BMS
proteins may have am no acid sequences that differ by one or nore am no
acid substitutions. The vax iant may have conser vative am no acid changes,
where a substituted am no acid has simlar structural or chem cal
properties, 5 such as replacenent of leucine with isoleucine.

Alternatively, a variant may have nonconse~vative am no acid changes, such

. .



|5 these hydrophobic am no acids; aspartic acid (D) for glutamc acid (E)
and vice versa; glutamne (Q far asparagine (N) and vice versa; and serine
(S) for ttweenispe (T) and vice versa. Ot her substitutions ganigsophs@:be
consi dered conservative, depending on the environnment of the particular

am no aci d.and n the three-dinmensional structure of the protein.

dts rale.i

For exanpl g}pad??)’é‘i‘rrfén ymentsy noveliugleotige) segugnces arg designajedobid, dkrideangéabl e,
20 as can abamide sk Amdandoysab i t-hion] i<gh,i,s.relatively
hydr ophobi ¢, can frequentl’y bedg?lﬁé‘ke%%}h%glgﬁ%%?é’% i4%;5§naAi §‘§>‘I @fle,
and sonet i fsrespactivelpl (SEE Dy NOR: I-K)andn@7)ar gilesd encRbtiad SedieiieBhdode
. nterchangsg&ﬂrlgcili&ééoc%%i ons .in which the significant feature of the am no

aci d resi dieFECTNS ORolPHs aqder drementsrthsenly wikres thet enchdesbproteins extiibivaaci d
resi dues apl 1 8t o8 @R/AmpIS fubbtidk C : consi dered 25
» conservative digﬁi[apar tg’iw(}:”ul ar e?ll\)/i ’r%%#éﬁ%@%‘?h%ﬁ%rgg%él n@ogegulfhe i nvention
exhi bit the biological activities of a SIGEC- BMS protein, such as, for

exanple, t ility to elicif. fhe neration of 'antibodies that

speci fi cal F‘?f %P%%Pliona%ﬁ‘ﬁ%tﬁé %&’%6&“3_@% aGifl: Freeing Ecipis shrwn an dégure 24
Accor di ngl yegiidiey & Qb6 GOCENDARIRNCH D arl et £!dGBRIMA AP pLBRS L0 yed S
capabl e of i nduci ngﬁa speci fic irrunune resporise In approprPa N s or
cel I's, andfABrisaitediSigieomucieis peidichiadizmi 3t oxkhesn i8 FigurdBAORIGBRRat codon

PCT/ USQL/ 2 The. S| C-BMS (Extracel | Donmaj ns The present invention
pr ovi 3@81 i égﬁ kP ng’o&qg?rﬂlgﬁé\g‘%gattw O%QLTL@é&émomtl@p HéBoAnt igelatsd Siglec

cyt opl asmi suctkieraéia endbdihh & 301 SklwB AMsepi I lLar domain of
SI GLEC- BM5 Ior ot eilns_ncor%p?i ses1 mul ti gFle:%flgg %%@gg%&%% %)sf&’{ié’ﬁ?{% ai})f)s‘gﬂ%

ful | -1 engt hiZspel pudiBytprasioni GAASRCLEBGIBVEI L. aks dsalssd ghabedudsic acid

hrougn 107560 Haepa ' SRBE R blhatEof e U adbppiioniBend endes

Ala252 t hrauwghorGAT8#AAL) positimDAl 20€C- 8t isolMRd IR ' - DS
(C set i g R kel RAQUTACId S ide 100 el

.~ Tyr444 through, Pro538) (Fi -~
known 'Si gi BcFighis: @4 regimming at e:wg;@) g&ﬁeatpp@mmraﬁédandoemﬂmgj afl odunt 8Asi at yat ed

cell -surf gLy (Kel: , 1ai- 1996 supra;. Kel S. .. al ., 1998
supra; Vi @gﬁ;ﬂhh@@& a légl?fg%glgz%t %!rlcé%lc ;aﬁl ?Pgaglggézées&aﬁﬂég%&iﬁﬁrﬁ\cell
si gnal i ng.begmitet 2 codoreCTG dtlpesieish Hacad kudiag at@m@h GOt ShGiEsm B¥ogprAt ei ns
bind with si atlﬁég't ?d ceLﬁI, syrface, gl ycans, various protein binding analyses
may be perfYFHLas Clih 2616 §neading faads shpymindigee fddbsgiminatasdon ATG ~
fl uorescengge a2 : i : F 20, ELI SA anal ysi s, . and
cel | bi ndirh?ngogﬁg'? yg? g@%ﬁae‘}’%%%gs&dé’ﬂg}é’ge&‘g pg%lgég%%ﬁctéﬂl f?tﬁ‘gg‘ﬁk%lnu%ﬁgt h

S| GLECOBMBcisk @cedling L5briaghewh sn FiguredA , beginGirgl £ GoBMS AT hOPosiidRl -8 Nanr &
nmut ant Sl GLEG Bg/B%f)rot(gjlrn The preferred nmethod includes using polypeptides
havi ng t h&"aWeALEUOP A AT ahipsiionst U 25 s GLEC- BVB, such as the fusion
proteins described in Figures 23 or 24. The binding studies are perforned
by reacting popul ations of m xed white blood cells, or henopoietic cell
lines wit lgﬁ@ﬂ-gfwdﬁ duglearBMNh t(hlso axferred ab | herein adohwd)n Sigéc-BIS-ISL QG- BVB

teins. (30 T iad] ificity. Sl GLEC- ~ ' [ |
et or m ned e AS S B8 BREELDY SraakinBlior pene 1@, 200 hEh fhoher Rt e
| mmobDbi zhliare Soleliod BT 1080LORVARIHAIv ERIA8291 RETHLOM 1644082 an

ELI SA plate. The, SI GLEC-BMS proteins used incfude full-1engt BVS
prot ei ns, ther Brgiisinng of feg Byfapest BrealyEmdbvs bagnizorordeddiGC acvessiott mnhber

SI GLEC-B i T | - t Wt i i . Th

i rmrobi | | 2/25%?% i Do g‘?‘%&géﬁﬁd{ &gt °%§°’Lcéﬁe° soﬁyéﬁgﬁé'%gg ?ﬁ@ﬁ@eﬁ'e%@,lsom xed

whi te bl ooefereel th hiereiri asdlad) SaTed- BAASLISS anBSGRIL BMST 55 rbﬁg?%ga&@g%& and
e -

nonocyt es7 A%erngt ively, the binding specificity of t
proteins 4 Sn&DY28deRFCliht t Thege venléioatid sesuencey pasborasity bdpatated donwitich

| h . - . i the inventi , T
ot o exolfebRIeAolly Safdaid sl Bt LA ORes Shon kB GBI R st poobes ¢ he

~art, including nethods that result in transient or |ong-team expression of
the SI GLEC-BMS proteins. The protein-expressing cells nmay be manmali an,

i nsect, plant, bacterial, or yeast cells. The protein-expressing cells may
express full-length SIGLECBMS proteins, or a fragnent thereof, a S| GLEC- BMS
fusion protein, or a nutant SI GLEC- BVS1®rotein. ~ The protein-expressing
cells are reacted with var ious cell types 15 or cell lines, including:

m xed white blood cells, mxed granulocytes, B cells, T cells, NK cells,
and nonocytes. The reacting cells are pre-treated with sialidase. The

SI GLEC- BM5 Cyt opl asmi ¢ Domai ns 20 The cytopl asm ¢ dormain of known Sigl ec
protei ns have tyrosine residues within ITAMor ITIMnotifs which nediate
phosphoryl ation within a cell. For exanple, the cytoplasrnic tail of

P N a o - N ~I 1IN oA




The ki nase assays are conducted by reacting SIGQEC BMS proteins with

| ci nases which 30 provide the phosphorylation activity. The kinases are
react ed Wwidarisg37EC- BMS 33 WO U2/ 08257 PCT/ USO01/ 231182 ps@itg40123082
including full-length SIGLEC BVS proteins, fragments thereof, ~a S| GLECBVS
fusion protein.. or a nutapt Sl G EC- BVMS protein. The nutant SI GLEC BMS
protein nmE}r feﬁlpfﬁ%‘bwe? {M@“@ﬁbﬁe Fhahe 1 §$P Molesuler Giloning d Eabaritory Maiuds
Wi t hi n t heCel Siin@ HHrBord@8Biafbrfco gglt:]%-]. l_}{BFﬁﬁot ein, e.g., nutation of a
specific am no&géﬁgd such as a ~§ta’yr os%nre 0 g phenyl al ani ne, | euci ne,
tryptophan, ' or Thr (Figure 15). Exanples of nmutant SI GLEC- BVMS proteins

. i nclude, byt e,not |limted to. Sl C-BM5 proteins wherein at |east one
tyrosine a Sgéc}lg%ﬁsw 517*?’@ 6@1“.?“"66%5%% IWEEP%’ thebaedleatide dsegirtrices of the
pheny! aj aninventésh 8RPVBE isBlalddoflifeddn & SENAPEIeL 52 TRLE, 12-

. Knowi ng which parti gul ar nutat | onriéi n t e@%ﬁj&b} a@?i%egﬁf’salof %E‘EOIBC@I(@%%B BVB

protein af Piglac-pHS spausngesat SglsyBMEmuclestide sepmime dah RACRIS DS FokthorQe

skilled in . evel th for screening |ligands that affect

SI GLEC- nedﬁhgt‘a@&g{c‘seﬁpm% ?eggh%ﬂ’ i%ﬁ“g“{;“?r “i%% SApRin. thy egnsmerbeng demainend/or the

si gnal | i ngincace!lnéar degiadi €th SWREC-BMESHORid,n any of 15 positions 597, 641,

667, or 691, of Figure 6b, is substituted with phenyl al ani ne, | euci ne,

tryptophan acid threonine. Additionally, ligands that bind to the site so

mut at egh W fhi g, C 1. domain can be nodified so as to nodul ate

SI GLEC- ne |§?@gt‘s‘%g‘fclcﬁsﬁggr?§§ﬁ°§sg, i.e., upregulating or downregulating cell

signalling. 20 Methods for Cenerating SI GLEC-BMS Proteins The SI GLEC- BMS

pr ot ei ns o{hthe i.nvention nEy be generated by reconbi nant nethods.

Reconbi nantnidge skt mojseries of die invention gie priefirably & ideliedefdrm Reheehhaant
nmet hods i 1 t . e in a suitable host cell. For
xanpl o, o piokocREploRSBtebrel sl 8 o oBosfbinamclpucient mplsorley o

Si gl ec- Bvihasimguequoaces dther thive SiafeatBMS bdqubscesUIA WHREH mgﬁrca&qgﬂil&ie%ﬁo}; hat
permt n vivo production of the S| G.EC-BMS protein encoded by the
sequence. I’I‘—*@F”e&&ﬁﬁ? tion grogecigsdp obtainisolaten) éggieaaﬂwtsieqmncﬁs, see Condxianmiy

S| GLEC- BMS sk a oLVZo Y2 t/yector system and the foll ow ng
st eps. Al\ﬁucl eiogd gﬁfﬂg ﬂn%)%gzé?gf‘e@%;éng gleét%@t a eegretsﬁgtmgﬂ’@% soapravideEOBVS
prot ei n onsclatéck AiplerBMShenenites ganeluatedsby maconibnaaf TN tednoloP P%ﬁé}ﬁ%@g
PCT/U ST | {23082 | ynucl eotjdes disclosed in SEQ |ID NGs.: f , or 27:
The SI GLE& -‘Se’HStBB{f%gﬂiﬁEPséP‘c‘n&?ﬂ“an AlsP PEQdesupleplidesheuenpesasodated frgm

i nserted ivatiGusamha@¥ LIRSS kistidjeX & N a i e with suitable

expr essi on contr ol sequenlgggejé igglgglg ’crblggiglé’ .gl%gl\?é,&E%QegeWEPB?’ee%n%%ssi on
vect o OCoﬂ?feff?fﬁblﬁghﬂm@lmeG_eEC- BMS- encodi ng sequence: The expression vector 5
can be introduced into a suitable host, by standard transfornmation nethods,
and the resulting transformed host is cultured tinder conditions that allow

t he produd@hé isolaetthoklic el aolakilck MRl RS Eﬂ;@x Eq?jzﬁ Lggxamnle, i f
expressi on of }he S| GLEC- BMS qaene is Snder "the ’g%ﬁtro Ao}f}%gﬁg’iaﬁgﬁ@ﬁ?pe
pronot er, Hlesyinuglsice agidowidiecyles deahplamentarst td ethie h SIGIEC-BME agrRolipgucer .

mo
The SI GLEC: B r |y du is.solated frgmthe, growh nedium or
10 direct %}ﬁ%{?gﬁ]o{? tﬁjgdgtel YFgl;epérog’c%’\agg?fea‘ﬁl@fc%g‘?’?“f‘&&%f‘? g}‘? yeleiqigcidh pestueneesnay

not b3 nedas sacedei thes SIGLEOSMS qRoteiber The GehéP Wbk SidMoffid Al 2t o0
A skilled artisan can readily adapt an_ appropriate host/expression System
known in PYrRieotide seapeness idsutigal to ey pearly tieali .5t siadilar) ®UpRahudl@tidyese

wi th Sl GLEGuEMes W<Te) ue . roduce | G_.EC-BNS protein. 15 The
SI.GLEC- Bl\/%ggr ot eiedr}gé?%gfe Ht _%aﬁhver%%?lg%@ygﬁgmfwg £ ERreist DNAnn chBA,

gener at edribyzysiesriind ahtisysehelséwdestret hods. The princi pl es of solid phase

chem cal synthesis of poiypeptides axe well known in the art and may be
“found in general texts relating to this area (Dugas, H and Penney, C 1981
Bi ooT3ani ¢ C zernistry, pp 54-92, Springer-Verlag, New York). SIG.EC BV

_ pol ypeptides may be synthesized by solid-phase 20 net hodol ogy utilizing an
Appl i ed Bi osystens 430A peptide synthesizer (Applied Biosystens, Foster
City, Calif.) and synthesis cycles supplied by Applied Bi osystens.
Protected am no acids, such as t-butoxycarbonyl-protected am no aci ds, and
ot her reagents are comercially available from many chem cal supply houses.
25 The present invention provides deriMative protein nolecules, such as
chemically nodified proteins. Illustrative of such nodifications would be
repl acenment of hydrogen by an al kyl, acyl, or am no group. The SI GLEC- BM5
protein derivatives retain the biological activities of natural SIGEC BMS
proteins. 30




35 WO 02/ 082s7 PCT/ US(11/23082 RECOVBI NANT NUCLEI C ACI D MOLECULES
ENCODI NG SI GLEC-BMS Al so provi ded are reconbi nant DNA nol ecul es (r DNAs)
t hat i nclw@eaaysdeoti de sequences 5 that encode SI GLEC- BMpagi@oghigz OF a
fiagment thereof, as described herein. As used . herein, a rDNA nolecule is
. a DNA nol ecul e that has been subj ected to ~nol ect~lar mani pulation in
vitro. MetiHenzalfand Gerat Siglen@MIhyuemeecul es are wel | knovni in the art,
for exanple, see Sanbrook et al., Mdlecular' Coni~zg (1989). In the
preferred rDNA nol ecul es of the present invention, the sequences that
encode t heryel j S 1 EC, are operably
. linked to oneﬁgf%}o%ngglgﬁ)gdggtﬁ ﬁ%&%ﬁ@gg@&*gea&g%% 2@55%%;%@ &M%&CLEQHG%nceS.
Vectors 15equsacaidsntical casimilart) the Siglec-B doquérdvedisilond iRiiReAt &t aRRiNaNt
a

ol eculses ach cogﬁriﬁl ng the segti}e?giﬁe, .or portions thereof, of
. Si gl ec”. BATSPRANE RS saqRenges ma grtifabéa pmegiciaySiglee BMDsequentapt €,
the Siglege £3:201 f d iy.el a yector to generate a
r ecombi nant %egggl e. %Wse'bl?gro%%?éc@g% h?t#(?rfl;é%es?&ﬁlﬁ'quo A} SEAUCPERS B 1 o,

pl asmi ds, besimilaisto the disclogsHagmencs. A preferred vector will be an
aut ononmously replicating vector conprising a replicon that directs the

replication of the rDNA within the appropriate host cell. Alternatively,
the pref ergmdenyGsdiREntdb BE irvehtidLBoHde® Rudkict | papL qvector into the
host cell. Various viral vectors %gy al sgaglec %gde@?fég%%]&gg?x#@fs%%m e, a

n pnberlg of idgatity Rh@hﬁlar'@é MdihitF]aSigéaw?BMS rgnmoddé sajueN@S] fIch ab BRIIKEs ﬁaglfss i
| ot echnl g~ue ; 0 e prererr .vectors. ermt expression of the
Si gl ec- BI\/é‘a{71 ?taﬁggg@;{? %%%8%:1 WgﬁcFéénﬁ%réfﬁ@ﬁéé@ Tionl%ﬁ%%‘élﬂ?l@ﬂ%i idergity with

eukar yot i chd@gheriel bs theihtenfbf he sl eh Mﬁpi@&;eﬁ g'rgﬂ%‘f% 74 gsgA%A éﬁé&?&i .

conpri sing_an expression control el enent, as’a prohoter

whi ch enabPRQ 1 BiEsTr i htara).of Atmrefermd embedinSing lpecvi BiYEnsRIL 8616 Soladidescan be
used for ul ati. expression, ( transcriptjon and/or translation)
of an ope?@%l%/)&'Pljinﬂ%ee%‘t}%ngég%@Bﬁgsg’q‘ég%/& THUEC a PP 8PS ot eneigspredastdd, such
as Esther embodingak iproddes mMRARS 1thB2 BavPGEWER AKRP &R &5, O?e GO0 ©f

el ements are known jn the art and include, but are not I'T mted (9,

i nduci bl eSEHEEEefnd the most praferves pmbadiment preddese hiobeeuks ghal Baveenbevicer s,
transcri ptd r 0 r _transcriptional regul atory el enents.
Ot her ex p%ée g?%eﬁid(g:lg ﬁ?ﬁ@fhstgfg gencféplsﬁg‘ﬂueg?%s (?flrfB%F\)’&Hu‘?% Cter> iNAS ke
known in 7he283~t, and include the Shine S Dal garno sequence (e.g.,
prokaryotic host cells), and initiation and term nati on codons. Specific
initiation signals may al so be required for eff cient translation of a

Si gl egy BMB; : i ' ude the ATG initiation codon and ad]
acent sequefﬁ%gggﬂﬁ?pélgg‘g'g&\l/eﬁé?‘gg?ﬁ%de@%gsl ec-BMS initiation codon and
upstream sequences are inserted into the 10 appropri ate expression vector,
no additi eaI transl.glti@n(s}ltBE co &%Ol signal s may be needed. However, in
cases whef & GHEISIC: fd apolp Ss%fg nigsenp Anventen CpwRTiseh avaeit | acids s¢qusaeesed,

ex0genouscdrieapsiling?tth O S incl udidg t ATG initiafion
codon rrus%_ be provgloigd?ﬁ%a%ﬁg ﬁég%lgé;cg{lﬁdgg‘?rrﬂ?{i%{?isgﬁecég@h t8BE2 nat he
correct rdffgientially-sphised Banseriptisa matwsRNAptrarsorist itht ben Bdnetddris arckl b¥
Exog u r I plion lenents apnd 15 initiation codons can be o
vari gji}g thlégf?gg‘g o{t ShZ{)u 81¢° %g‘if f TS RN FiFanssriptic {fopyr ajarass si on
may be enjoatusin Rhete it Yt : 4 at e e

y g l¥nd, Mehe 9&%%?&%@%?{@11@%&9?&%&&@ gﬁuprsceerg,_ 621)

systemin use (Scharf, D., et al, 1994 Re ts Prob
20: 125- 62he gell tsplices eyt different) pePnvion diffirent [FecliFsonuttanschipss, TbsattBigdin 2 20 The

f f . i the Si.gl ec-BVS, S | kar yot
oot Ccel 1M RReRESS' QpufRHBE SEREA: Riva Bisciifhh Sich Wyine iereanisenti (DNRe o
" . pol yhedrdeli transintes somé 6 allX B dll9-sh R&RHan&GiptsSio £ 2 BERIEERRD

contr%l el ements include pronoters or” enhancers deri \ggdep;ﬁr om't g genones of
pl ant’ celﬂogﬁg(?n & proteing Wichcae epeBledt®, the tsamagetrr-cdntdining @Res Jequhdeal

" pronoter r frompl ant viruses ronoters 25 or
gnhancer ?@rﬁ ’o%gﬁﬂg{a@%er&aﬁ??gﬁaﬁfe%ﬁ%%e%? PER@%%?##&’?&#@EN&%@S@F&&S Bréf erred
vector includes at | east one sel ectable marker gene that encodes a gene
product that confers dr ug resistance such as resistance to anpicillin or
tetracyline. The vector also conpri seszorml ti pl e endonucl ease restriction
sites that enable convenient 30 ~ insértion of e.cogenous DNA, sequences.
Met hods for generating a reconbi nant expression vector encoding the
SI GLEC-BMS proteins of the invention are well known 37




WO 02! 082a7 PCT/ USOL/ 23082 in the art, and can be found in Maniatis, T., et
al., (1989 Ml ecul ar C oning, A Laboratory Manual, Cold Spring Harbor

Labor at or w0 d2@ksgs7Spri ng Harbor, NY) and Ausubel et al. (1989, (381, 503b
Protocol s in Ml ecul ar Biology, John Wley & Sons, New Yorlc N.Y.). 5 The
preferred vect or‘z for g%ger ati nq Siﬁ;l ec-BMsS transcripts and/or the encoded
S| GLEC BVEMRETRBE fh $agB Sthar & asepilicalsfiferential splicingwiiatonamen precmpatrithheriph.t h

pr okaryoti e @j@é L expressi vectars are wel |l known
in the art an ﬁg(rng’ gJSZSfIFaEE?e r %b%len\%gb%tl ar%grﬁ?ﬁiai%qoﬁpn t@ﬁ%&%é‘?““ﬁgi‘ splicgfpl e,

PET vect orsarserigs map kdvediifferbitdglegicalakfiviies. BLUESCRI PT phageni d ( Strat agene,
. Ladolla, CA), pSPORT. (G bco BRL, Rockville, 10 MD), or ptrp-lac hybrids may
be used to express SI GLEC-BMS pol ypeptides in bacterial host cells.

Al ternati Vo ' ectors. for generating Siglec-BMS
-t ansc?si prr_gdl{a@r}%lﬁlgl:t’ %Z’E’%ﬁg%%)é@é %%@E@%%eﬁfzi?f%‘ﬂ%’ ?‘Hgg l%c'rl'é‘seelii‘ ?’é%?g’id&ﬁn
vect or s whinchdettee diffentrit bilasesi 6th SKELEOBMY QrbteinBOE) 6! dusieotldie seg)gé&es,

le with vertebrate cells. Eukaryotic

preferred yectors. ate thgse _conpati

cel | expr e‘ge§?r8?’?dv‘8§{16‘frgs gze 3%9:1{%, BROW (FEQHP NPS.:ahd) whisharepicbant cBNA om
several cqiipmRsGhAal : ' Ch. r .0vi ded cont ai ni ng
conveni ent res 'Eﬂrl eiﬁca%? f)élr}?tés\c%a?e%a@{ g I{'Hé? %% r ?L?ééﬁg%c}/%t é}lgfg%@@?lsl e%ﬁlﬁd&ggr@(j‘i%tﬁ to?

Typi cal  ofSigleRMEbiwr53 bk rlEcPadl-[Fadwhichkidédt SIGPHEBMS inttein® BR. L pM-2d

lilt tional . Biotechnol ogi es,..Inc.), pTDTl 20 (ATCC, #31255), -
Si 1 a7 ek kT O TRPRREh i B B, ABest i TBreaveieye SERID NOSNS on

further prgyi : A i.Si ect.or. I 1 5 ~

phager dr or caaruenatagh 8 eEhERAAEREN A A EE § i 28 bR D

fragment t¥@x Epwhich mepresdnis e dDNA cloee thai d;oabk@nhgd)@ta diﬂ“érbntiaﬁy\égﬁdeath)énscﬁﬁat

expressi o ctor t, ,systens ed to carry and express

S;(gljec-is tNgsg’g?fgﬁé!Qg'i4‘f'hg¥I?hs?nggoﬁggégfﬁﬂzscﬁn PrRicigs e éﬁg%&%dﬂb g.,
roduce ; i

p . ?@,Osﬁmcm i4PRRhd 6§d&6ﬁ9é&96;r1§ red A 684 5@@@?@?@6@ g.rrp | os

sequences. The t cell can be either prok trc or eu
of 3018ui AbWhichriskeesgmst RNAoelpneseas drnotlattd aeadr othestandi arekpena gener a

such as Esg i ahiae ' Bacill.us,. Pseu s, Streptococcus,’' and
Strept ony?gég%&g?glgpﬁ%lel%edo a“éﬁﬁ“ﬁ%t??é%’%c'%%%@ aﬁgzéngWCUSB¥0¢ez§w2EC-
eukar yot i BM8Sh aae-5b pidtsihs) eapydiRely e8! | | T i nul L,l's
such as manmal | an_cel Il)s. A.prgf er r%&ggﬁ%ﬁrﬁeﬁlﬁf%i%&ﬁgwéﬁ\%gﬁgr
syst em coRgFPPEively)+ Hdederyaien wlse trsevidesnmiclsio geid, m@aculsbliadingOh} riudleEREB7

manmmal i an a,  Vagi W) in.hacterial cells, or
oFast Bac Sepeh o BRE PR LS eb 0 OERE o AP T Ny, ifudepesnies fyond

| nt r o2ict constratt dftfell-tengthrdigleaB/SOINACINKEENARSle Al Hpg).present invention into
an appropriate host cell is acconplished by well Known nmethods that depend
on the type of vector used and host system enpl oyed. For exanpl e,

pr okar yot C%ﬂ})‘l’éﬁerﬁ&#r'S%q&h@esi ntroduced (e.g., 10 transforned) with nucleic
acid nol ecul es by electroporation or salt treatnent nethods, see for

exanpl e, Cohen et al., 1972 Proc Acad Sci USA 69:2110; Maiuatis, T., et

al ., 1989Thblievaritian dlbmpiovides nuckioraaidorholdraied! th4f0hd HREHIARAMIO the
NY. Vertebrate cells are transforned with

Labor at or %%PCOI d Sari ng%iar bor ,
vect ofs cHHIERISS 3 IPEEBFbINEIRCHRAs 3 Ay 40P A0 T4, Hht Moded GAEEQIDYNO: 1-

el ect r opoy a4 ph- f QL i pi r t nent, (G aham et | al., 1973
Vol 5o 4oy ZCienihg, ht Ching spiobed ERAMER g HaRagencsy Sherei).

Successf uCbmplenzemsdrity meay belftls or ipagtial. $ensit tib@’ﬁllﬁ‘éﬂhﬁieﬁheﬁta&f‘ﬂfaﬂmégﬁﬁm e of
the present invention, can be identified by techniques well known 1n the .

art. For Srapmmentariuiq the cgtity sepwgios 2o Aescribed i $TQUBINOH -dfand@Foriheraitt DNA

of the prg r%%ﬁ; ned tao produce single

" col onj es. I.Ias%bff roml%fg%hstgpgg %ﬁgé%grpéféﬁge?l %é@ {e%d?nqyyglétgmﬁloklaecl“ﬁﬁ'qg BNA

cont et  edesaiibrsinfSEQ MM Qrlesend270f the rDNA using a method such as that

_described by Southern, JMdol Biol (1975) 98:503, or Berent et al., Biotech
(1985) 3:208, or the proteins produced fromthe cell assayed via a -

bi ochem cal assay or inmunol ogi cal nethod. 25

21



In bacterial systens, a nunber of expression vectors may be sel ected

dependi ng upon the use intended for the SI GLEC- BMs proteins. For exanple,

when | ar g glpsaRtd-t i es of SIGLEC-BMS proteins are needed fogcth&).5Myction

of anti bodies, vectors that direct high | evel expression of (usion pr ot ei ns

that are sgluble and readily. purified may be 30 desirable. Such vectors

i ncl ude, bDclspiadaRaquenges Waich Hybtitiae tauSigletHids Sapehces. col i cl oni ng and

expression vectors such as BLUESCRI PT (Stratagene), in which the Siglec-BMS

39 WO 02/ 082S7 PCT/ USOL/ 23082 sequence nmay be ligated into the vector

i n-franme wlhépeseptdnantion dirtheh eranddianicRondd Sakie 7

. residues o ,;3- act osi. dase sg that a_hybri g@prﬂﬁ%}lﬁaﬂ?ﬁ&gﬁg%@zog@&%ﬁh
vectors (V4 eFE@E@ ngclegtidessegpences ¢og., SEQI H) Nthe 7261 23508d508) striapehcy he

like. Te&%" o] me : i Ws.) may al so, be used to express
« forei gn515 pr ot ééléﬁgh agsﬁlflt{}g{ng'n p fcglﬂgrs %&p?#agf%'t é{{liﬁroﬁtén@-rgr E‘Bgf'@ﬂagf‘éml( GST) .

| n gener al ¢onglitirins fwili aowpberiveen sv@templRhiehlagy andeic %Bidexﬁélekﬂle?ﬁ]ap‘dﬁfeg.'j%d
fromlysed cells b dsorpti &g{ to gl ut at hi one- agarose beads foll owe y
el ution i nSIHECH gty fhyeabgpt Y 8torpatbeut H08b.eilints eadity appasant ho syist ens
are design in the i@ ] fhroohin.ar factar XA protease cleavage
sites so tﬁgltléd?l#emgl oneépg‘?ﬁ‘%t?%“‘:? “At'e rgs{za{%cg}lg‘%ge?%flg‘é@@oa"f Bﬁ?sech]és GST
10 noi ety dapends ipon, foryemstple, Sac dogee 0f (LGS HRVitEh@Hcy df HyBRGLaR, UaET oS
cont allz)l n cansthgéilh\\é)e. or, |nduc(i bl e _pronoters such as” beta-factor, al cohol
oxi dase ang®pPERet rifizipg sgandsy oy ilbfemetbeds ks foreulast foul condugting) higind
G ant et adtridekl87 h : i | 33 516, 544. .I.n cases ere
pl ant expressgljeoﬁﬁv}elﬁgﬁ)irbgggsr gl% u‘gge%,*ﬂtgﬂ%qg&%%st’si;}gdné%‘f Beaﬁg’g'&d@n B EALTBE ng
S| GLEC- BV anthsoak, at & aMdbesulix iGlenind(1989)y of a nunber of pronoters. For
exanple, viral pronmoters such as the 35S and ‘19S pronoters of CaW
(Brisson, et al., (1984) Nature 20 310:5 | 1-514) may be used alone or in
conbi nat i dn gehdrll, sthaeNBIRidiRHdR d Lsu.. et al.,
(1987) ENBO e S Re IR (IARUR coR ANRTRE ok By ¥ ERBLITRbTonie St v |
subunilf ofankbighsemperaura for wagting forekadale, EVEDNBI D1 5N63QiunBiegbhaoet al

(1984) Sci 4,838-843); .Qr heat shoc rogmoters (Wnter J and

Si ni bal di %%t% 9‘1‘f)greﬁ%§n %ls(QSre&Bﬁ%éiPPn @?%ﬁzaimn%dﬁm)mgangenb sucheas
These congbimugiide,2or &a&iplA)SOVNHPOIS BRmbMAIR Whed o s)k LISk 5)"2
transformation or patho pen- rre(g(l(vgt edyt ralnsf ec‘?il on'f1 A’F%ykrr&eg\%y%n\?\gfbg?mgué ¥

t echni qued’icolldd1¥nobe inyipyriofidoneti8 md saskiurh pbéspbite Suffers Ha6.d witclsonahbgy
(1992) M i 1-196; or Wissbach and Wi ssbach
(1988) i n%%t?o‘h’y gg%?@ﬁ e'ﬁ%{;f celec%?e Ecg'Bi ol ogy, Academ c Press, New Yorlc
N. Y., 20p 421-463. 30 40 WO 112/082s 7 PCT/US01 /23U82 An alternative
expression sysfemthat can be used to express SIGEC BMS proteins is an

i nsect sy<YIOMer ¥agRle of rHngspt cenditions: inghude theanseced H§%r formamideyS e 88C

pol yhedr og i , S vect.or .t ress. foreign genes
in Spodopt%%?%MfI%%i’ g@gg%%‘ﬁﬁ‘g C%r?atél!ﬁh%;rnlﬁ\? ﬁ%%ﬁ%p@sp@?%§)§f6$ﬁé).l°g éa‘ﬂ}gﬁce
encodi ng py®plEdpEaBMS xDathaidts selntidrg sohiemed sfmoitsperth DRNE$SE gl 6. ¢ on of
the vii ~XQiygS Ue &;rdt he pol yhedrin gene, and placed under control” of the
pol yhedr PR pF%CE% Qe terah 42idegises Co Withr washes aj143clemivBs AlinlOcbx S8E
sequepse Vhd b.18 r : I i i n roduce rec i nant
Vi rus Iac%lc&]g Iéﬁgtggpr%?gy%%%déaggg pggﬁgﬁ%ra}égé%ygg%swgﬁwﬁ%%ﬁgb Si nf ect
S fi ~ugi pepriopriately tesolsain Arcleeharsl desdctabledybridizitionskgnah S| GLEC- BVS prot ei n can
be expressed (Smith et al (1983) 10 J Vir~ol 46:5 84; Engelhard E. K, et
al, 1994 Pi ~oc Nat Acad Sci 91:3224-7). In mammalian host cells, a nunber
of viral - PagefnR%P SRR BNSSYfleab® can be utilized. In cases where an

adenovirus is used as an expression vector, a Siglec-BM5S sequence can be
"ligated into an adenovi.rus transcription/translation vector consisting of

the lgfe ] .1 nd tri.partite | eader. sequence. .Insertion in a
‘ nones%%a nt ?fzi? @eﬁ{{%]? %ﬁgje?éjé?‘g ofUctdie 2 ,r‘&?l,eg‘g?ﬁ)ﬁ%" ng fagments pfthe iSighece vi r us
capabl e oBMSREESRENEF the Mvehifr, BMD 208 &Hish bfthl s s (l.agan
and Shenk 1984qPr oc Natl Acad Sci 81: 6551-5 ?@bp%?%tdgdﬁsggﬁent%%a%%%éﬁe tion
enhancers, such as the rous sarcoma virus (RSV) ei~hancer, can be used to .
i ncrease expression in manmal i an host cells.

22




20 In addition, a host cell strain may be chosen for its ability to

nodul ate the expression of the '"inserted sequences or. to process the
expressedwiey @iogrsy i n the desired fashion. Such nodificati gigsy@dorkkigzpProtein
i nclude, but are not limted to, acetylation, carboxylation, glycosylation,
phosphoryl ation, |jpidation and acyl ati on. Post-transl ational processing 25
whi ch cl eal@§ina(apshewin 3o SEQITNG.: el fir o). ( @hy sizeroPheFRnRAOWRI BY MBY

al so be inpgg r..C insertion ol.di ng. andl or, function. Different
host cells su‘%ﬁﬂgdst’%% R‘E‘ﬁg‘ﬁ “ﬁ)%a%,rc’r fé%‘fﬂpi‘iw £Eheg‘%4£m%\}% chpsepitpiancedsd kul ar
machi nery SIGLEMBMS! exirsdel1Glae @bRBing Mheh O%hes UadMIRPSL %L ANS], At i onal

. activities (gnd may. _be chosen to ensure tehe éorr@éétaon%glg%n?cgiaﬁoﬁggﬁtd the

proc /essi ngPAUY U iﬁ%ﬁﬁ%@@efhélthiﬁ dﬁrrgT gtmulghgm eiqode ﬂﬁ?c ddmain(/r%? 02he B dprheMGI/ U

S01 /2 -ter .gh-yi el oduct i on reconbi nant proteins,

st abl e%éﬁi@s‘f%g Q?S nglrc [é%cegérlg TR q’é@énﬂm» tE‘Tﬁl’l tﬁ)le frageent leagthis ghosgnéxpr ess

S| GLEC- BMBolpisintaattivelaBmaR nimbes 60l $osifl e %‘;ﬁéﬂ;iﬁg ol Bt rg%g
expre

t
contain vi rEI O'r‘i[@gﬁns of replication or endogenou ssion odl enent’s and
a sel ect abf*Eetpgl ydraemen of oiie njglendsS ispquenckuatdayobe ofsetl e s@@tradt, a cel | s

can be gr i I.C i a_bef hey are swi.tched to_selective
rodi o Thatorndl SRloh- o FENE o SRl P BtcR Raursvakedits
sel ecti on, sequehcetssicipaeskinan ahhonselciudintd a BT sgaeary of cells which

successfully express the introduced sequences. Resistant clunps of stably
transforned cells can be proliferated using tissue culture techniques

appropri atgyef ; nunber of sel.ection systens may
be used to.ﬁlree%%\lléel?%%@qghgk%lgﬁe%%qtslﬁ}eﬁé@i\ an%h@géesi ‘?'Fgf Bowersyek therpresent
limted tdnvantien aerysefil Somplariety bf mslctiybidi hi CNGEH e t al.,
1977 Cel | hllbéilgs-. (%2 and gni,rtlyé phosepnorilbc??;féfyélﬁg?i‘rngl\sﬁgmﬁgw,%ﬂ?ﬁm

al ., 1980 " ERPRUIGLCEICRS Qgﬁ GRS o1 WRicetorand Genéligationed mRNAl tenseripsaor
aprt - m nus: BedisTor AIfRSPEGRE (Rhcripibl AnaBILLABLAROIL L, pantl Lot e 0

her bi ci de resi stance ‘can bé used a asli or sel & | e,

dhfr WAi ctprigesas eresDNési ¢t probe drorimedriiengtiiodtae 1daW 18 Bhse Pirs gtsu?éestedj@so
Proc Nat | tﬁé%?qwg'ﬁi ﬁ;: 35t67- 70%‘;; Lfi%gat V\A@gr] confers resistance 10 the

ani nogl yc GSToHEE h gt Bragtical gcsiderations,| (WalleeeaBapind, Mivadat Gal . 198084 J.
Mol . Bi ol “Olig@nukiehfilic PA6hed!isr @k Rlenindl i srance,to

chl orsul furon and phos:ghi notricin 2Smg(y(%ﬂ&gg{rﬁ@ﬁte]?g?‘eﬁlbﬁéeﬁeE:r{'iM@f“‘iﬂ’S
(Muggy, s@pfagymoler 1325433-44% 1 Avedetbicremnes have been described, for
exanple, trpB, which allows cells to utilize indole in place of tryptophan,
or hisD, which allows cells to utilize histinol in place of histidine

( Har t 8@n, FrgnfentsasfdSiecBMMHukles@d: Sncel Yt i - |- 82:.8047-51).
Recently, .the use oflgf/i si bl e markers ‘has gal neag@%’él‘s*ﬁlﬁﬁ%??t“f w th Sslﬁ%ﬁ’e

.mar ker s BEbridization yarabass or IPERy Iptisnerso il deereadily Riniifiad tohs tthatsaleGBis and

| uci feras Lt t vt UG T €5 11 ] ing widely used not only to

i denti fy ti ?gﬁﬁg’fdgrsﬁ%‘%;dgé hhE arttdbl thethods, «tarhfee bohs SRPOR R ilator

st abl e pr detedtrthe porims o0 Sigddct BAM Ut @bdrivtd thad ehRA6 | thi odes,
C. A, et fé 1995 Met 633?-"‘ Rl ss;alzel‘?fsf?"?%é‘%g%‘gf“%ﬁ%%@g? .
pcT/ U s113199%p gpteinpis E@Eﬁ@ﬁ%m@d@r@@mmm&%,m
POLYPESTI [ | 4 hel V] ntibpdi es,, such pol ycl onal ,
monocl onaﬁgg%%ra%%%ﬁﬁgggm%? g{rengég cﬁﬁﬁ'%ipﬁ}%pear Cgﬁlli%%h‘?‘gqs‘,”eﬁ %&Pwﬁitﬁd to

SI GLEC- BMbops gltiBechin the arf ¢fpmimock, e0tl. SifshEChBMBradéredimBodiRBRREAE nrobes
Particul ar (g)}()g{}gl es of nocl.onal . anti bodies ~ of the invention gre t hose

desi gnat eff* £s. 915 gynikesized by) ghepmical srymthesis imethads Gyl Gait, 1B 27, 1984

Si gl ec- 100G&en)MY 2 ited on July 18, 2001 with the

Aneri can Ty%% %oggigg%%ﬁgwgﬁeswﬁﬁ@ “University Blvd., Mnassas,

- VA 201 10- 2209 under 10 the provisions of the Budapest Treaty, and accorded
ATCC ceéﬁé on bn:érmert 8~~hgs. These ant.i bodi es can be easily separated from

the col | ectt VE*WERBE b hes ihuergmt dNEBHAR JPHAeY Sbtigicqaeld primkrsathas be | oni ng

or i sotyp&ngtaaédhlyon SaddBYS L J=bodi es.

Labor at orynli\i/gnual ?l{yCoI dlggori ng %P%S’nggpaglg@%ﬁ%g%%rmﬁ%ﬁ%bﬁ 15

Mabs Si gl ec-10-9, Siglec-10-13, Siglec-10-14, Siglec-10-27, and

Si gl ec-10-61 all recognize and bind Siglec-10 and display different or

simlar isotypes. For exanple, the isojype of Siglec-10-9 is 1g&3 kappa

i sotype, Siglec-10-13 is I g&b kappa isotype, Siglec-10-14 is Igd kappa

i sotype, Siglec-10-27 is Igd kappa isotype, and Siglec-10-61 is | gQa

kappa 20 i sotype.




Preferably, the antibodies of the invention bind specifically to

pol ypepti des havi ng SI G.EC- BM5 sequences. For exanple, the antibodi es of

t he invengjm,‘ﬁ% recogni ze and bind to a SI G.EC BM5 pr ot gi¢y,6&@7R%dss! NY an
am no acid sequence beginning with 25 Alal4l and ending with Ser198 as
shown in Figure 6B (SEQ I D NO:28). In another enbodi nent, the antibody of

the i nve.n'sj mB¢leis Agid él%?ﬁ’q'ﬂp il gseel mql':lﬁen;?ﬂlﬁ & ﬁyE@eBd dMﬁ m@?ﬁg gle@éwpl%r A&tﬂ% an
am no aci d sgque n Wit and endi ng wi er as shown
in Figure SB%?‘@E%ﬁfB ‘ﬁg@é}swgﬁl sad é’ﬁ%at’&a Betngre ccompifmentaryc for sedctively eort hat
hybri di zes specifibelly &y bridigegtto eansioldcPNFS tuanddd ok 8 ' le thay is
. 30 conpl enent ar,%)/ to the nucleic gcj d as észlnoillvn in aﬁﬂf@ég‘éoﬁ?ﬂ%@é e'g'DaIQgS.
1-7 and 27°F PRIBPR phthgextpacellnlar dawpisody of the invention can recogni ze and
bind a § GLEC protein conprising an -am no aci d sequence that is encoded by
a nucleic acid nolecule that 43 WO 02/ 08257 PCT/ U S01 /23082 hybridi zes,
under stri bgeotGemsditions to a nucleic acid nolecule that is conplenentary

to the nucleic acid as shown in any one of SEQ ID NCS. 1-7 and 27.
Preferably, the antibody of the invention can recognize and bind

GRICH e o e e S
S| GLEC- BVS(eagat linkedyorsjpired] ite al hon-SiplactBMS Sdy@erst sudk ok fb‘r%&aﬂp{éﬂh rmftgttag

S GLECl-d3I\/S rotein. T.h(? extracel l yl ar domain can be any or afl’ of the

I g-1i ke dotfaPvceole facily %EJSP&)%“OQ;?@E(OF ipegfieafiont ofdhe axprisssag SIGhECRMSrgene and
bind the s i (4495102 Of®i4N ) ) _or | g- DS domai n
(Tyr 444- Pr%gg%t? (3ol Ba. { 11%al0903 oDRY GRP A L2 RS20 o rﬁéﬂﬁ&r % fgman

ant i bodi esingpunoglobuliv sequenne.s he prafarsdd| fusibn pehet CnBirhes a AR BRsak

denc
SI GLEC- BMS_prof ei n.qr .precursaot.,, for exanple the antibodies bind %o t%e
cyt opl asni %p%aﬂg‘#gﬁy nhlg?edsﬂoci @epg(@eﬁgMggﬁqg?nCFopu@prre«,exemp;e @y $iglel-aBads ¢
donai n car\seqm@mwi@maﬂ@vﬁﬁi?ﬁoﬂ-&@%,@p}{b&é}iﬁg H1n697 as shown in Figure
will selec

6B. 15 The nost preferred antibodie rvely bind to SI GLEC- BMS
proteil®s and will not bind {or will bind weakly) to non-SI GLEC- BN
proteins. j . ,,bodi es caii fromany soqurce, e.g., rabbit, sheep,
rat, dog, %lg%? a(-%lpvlggi,’% eoigx?g? %ﬁs‘%ﬁgﬁﬂwﬁﬁﬁ’é‘dﬁdﬂ& W{&le%@/gf§r$é@¢0§§®ﬁlﬂed)§0 4 hose
ski |l ed i rSigleeBMS sequBBicd BOIMS fom §RIQPRS i 0 BNB profein to
which an gntibody is directed may vary wi_thmt ngﬁd}l%gﬁ%% algoaquggxpfeoﬁ_e For
exanpl e, agouit/es B smpsacesodiseletedihereim damberfossksmya Siglect IS dequeaed on- of
menbr ane- j F-E& ' . s shouyl d be . directed to an

accessi bl 69561%?(% g%e sugﬁ%gléﬁ{ﬁﬁéﬁ ’g‘%&lgf& Vo PfISt SI GLEC- BMS prot ei ns.
Ant i - 80GLEC- BMS mAbs can be used to stain the cell surface of

S| GLEC- B%Ef oSl fi vcheI | s.. The predi cted 25 extracel | ul ar domain of _

S| GLEC- B O@PB SV pate Ensnding S IGHECGBMsuPioginss for screening, di agnosi s,
prognosis, and follow up assays and inmagi ng nethods. In addition, SIG.EC
BMS protei ns may be excellent targets for therapeutic nethods such as
target ed dieiprosbpt tineemion, pravidesoishiatedpyodoan@age Rarihier @RY dfGert f\rgﬁt the
condi ti on? aﬁSOJ:&azfegQ%th he epresence or~ absence of SIGLEC- BM5 proteins.
Ant i bodi eS*SFI08% PREEGHHIY Augletide ssanenspeyede rebaltse theswedictel IGLRE-BMS

i dent 25 cablypeptRe sShkdnEEBURIMEEA A el DGl §anfor  Lhe
det ect i on%o?@gpecres'?gd SI‘GLEC-%B préﬁgﬁg&g? Plrpg%r?e%flgb?l‘?z%?‘? i are

Addi t i onakesjgnated by wapg21te826w RBIKUSHEGRSHRR speciey afe thde amtihhodiesof the
i nventi Onéﬁ?% rgegiﬁnt ernal i zti Bﬁ anti bodies, which internalijze (e.qg. ,’. ent er)
into the YRR GKY SFCHr QU toieadicragY 1 thegienelts cads gExamnleroackude andeatisler ul
fox i nhi bcédong GGT,| CGRWECaml 0GA | h, B i.nvention

i ncl udes any_ nonocl onal anti bodthA% Elgdégir? %Sg%é?ﬂgﬁgg”rgg‘d‘;{%?)of’rmﬁ%ﬁ

" conpeti ti $étly d0dI GAG encoding thevamsiap ercid; iaspariindiidg(D)t Thys, of pidesn TRA®E! onal
anti begli e javention dts. target apt] . .These nonocl onal

ant i bggi egn(%g?/& Eg dln%i]eo‘rﬁlﬁ'p%l ?L%eﬂjcgi}c Pﬁﬂtmﬂga{ﬁﬁﬂrﬁ'@f H’?Peﬁi An dain gRecifiy pepledtide

" exanpl e, any of the antibodies Siglec-10-9, Siglecl0-13, Siglel0-14,

Si gl ec-10-27, and Siglec-10-61 (Harlow, E. and Lane, D. 1988 10 Anti bodi es,
A Laboratory Ma~zual, Cold Spring Harbor Laboratory, Cold Spring Harbor,

N~. Further, the invention provides reconbi nant proteins conprising the
ant i genbi ndi ng regi on of any the nonocppnal antibodies of the invention.
The invention al so enconpasses anti body fragnments that specifically

recogni ze a 15 SIGLEC-BMs protein or a fragnent thereof. As used herein, an
anti body fragnent is defined as at |east a portion of the variable region
of the innnunogl obulin nolecule that binds to its target, i.e., the antigen
bi ndi ng regi on. Sone of the constant region of the imunogl obulin nay be

i ncluded. Fragnents of the nonocl onal antibodies or the

(D




pol ycl onal antisera include Fab, F(ab')2, Fv fragnents, single-chain

anti bodi es, and fusion 20 proteins which include the immnol ogically

si gni fi camto gases7on (i.e., a portion that recogni zes and bpgesosh6aszC- BVG) .

The chineric anti bodies of the invention are immunogl obulin nol ecul es that

conprise at |least twy antibody portions fromdifferent species, for exanple

a hunman an¥quaecnbifarllzacosternrpism molebwles haviamitdehtichl esquancesU IaE Whnindiseiy hey

are less |} V. - antd i.c to a human subject than antibodies with

non- human %olgﬁiésgﬁ‘?er@géf%nfgﬁgﬂ% vari abl e .regions. The antigen conbining

region (variable region) of a chineric antibody can be derived froma

. hon-human ,sqQurce, (e.g. nmarine) and the constant region of the chineric
ant i body, %‘XE’@nf erynghel| odlt%llaet@rf ect oiCadenst i on to the inmrmunogl obulin,
can be derived froma human Bngg,gprce (Morrison et al., 1985 Proc. Natl.

- Acad. Sci._U._ S A 81:6851; Take et aL, 1985 _ Natu~e 314:452; Cabilly et

al ., U S MatineNo. 4, &Ala, 567; ABoss et ‘al ., d&P GFat GCEPGWZW

PCT/ USO1/ 23082 4, 816,397). The chineric anti body nay have the antigen

bi ndi ng speciEicity of¥he nofhuman anti bo8BWOUEEUl e and the effector

function ¢ j bw &,he hugan anti body l,ec . 5 The chineric

ant i bodi esl%g?ﬁ{cﬁg&gr eé% t o nvgti on al so c%ﬁ’i@‘éeanti bodi es which are

chineric prlveeiindcidha@lng sevBral distinct GaRi@ga bi nding specificities

(e.g. ant iP- TNP: . Boul i ;Bne et al., 1984 Natu~e 312:643; and anti-tunor

anti gens: T45pdyamng: Bhe 1988 3 | maunol UUI34JWG66). The invention al so

provi des { i c protgins hawpi ng differen fector, fu jons (Neuberger

et al., 1%%%!\& uYe Sg. 604) G: nmunogl obul |b céﬁ@@aﬁpﬁg}%%gi ons from

anot her splstidise and célist ant Hegi ons of angihgrcA@munogl obulin chain

(Sharon et I.i 1984 Hature 309:364); Tan et_al., 1985 J. Intrnunol.

135: 3565- é%’geﬂc.neAddit Snal procedures for ABH.AVGGAHAL i body nol ecul es and
f ox produgjygige chi meri Eygnti bogy nol ecul es i\n nol ogous reconbi nation to
target gene nodificatidon have - ‘been described Il et al., 1989 P~oc.

Nat |'. Acadeudda¢ . USA Beu8507-B511 ). 15 . HUsgUuedCBU Cowsiciss dbnmect ed
against S -C- BMS pr i ns al so-useful ., As used herein, a hunmani zed

SI GLEC- Bl\/éﬂﬂlrr?I Flt[)lgdy ifs%e n i rrununogl obul i RS ecul e which is capabl e. of

bi ndi ng t dsparfiGk EC- BN prot eiyn. A humani zgd(SI\&EC- BMS anti body i ncl udes
vari abl e regi ons having substantially the amno aci d sequence of a hunan 20
i mmunogl obline and t hpeyper-pvari abl e regi haw u ntially the am no
aci d sequence of rion-humaui | nununogl obu||@§[_J’ ﬁ%%@ﬁégﬁgﬁtl bodi es can be
made accofdit#gineo seveiml net@ods known i rCAAeCAG (Teng et al., 1983 Proc.
Nat|. Acad...Sci. U SA, 80:7308-7312; Kozbor et al., 1983 | maufzol ogy Today
4: 7279; Ciqg%gl%eet al . 28 0g) (Rit h. Enzynol .(E@Ee 15y CGALGQaAGAUAGEt hods
for the pfRefrration oferanti bggi es are wel lykn i t r anpl e,
anti bodi es, may, be prepared by inmmunizing a su??gg’gjdr&dﬁnjm iégfﬁ&c?émﬂh ~an
i munogenl&§eRngs an Tl at ed SI GLEC- BB ph@UeARC, pei,iARG ftagment, or an
i nmmunocon; ed for f Sl C-BMS protei . 89, in: Antibodies,
Col d Spriir‘%ll rbor quégls, N~G.NEI n 30 addi t|®&$y£W&%U@ ns of SI GLEC- BM5
may al so Deyptophsh as iTapunogen®, such as ayg§l GLEC-BMS fused to - GST-,
-human 1 g, or. H s-tagged fusion protei:ns. Cells expressing 46 WO 02/ 082S7
PCT/ US01/ 588%5¢ or ove Bxpressi ng SI GLEC- B¥BAYrdt&l ns may al so be used for

i mmuni zations. Simlarly, any cell engineered to express Sl GLEC BVM5
proteins nmay be used. This strategy may result in the production of
monoclfonaTheatadonbsageesanintshmay bapeadated P GbédndsinkR VDNR%&HJOHES)Q f&gﬁg enous
SI GLEC- BI\/B}p ot el' n d( Har | ow ang Lane, 1988, in: Antibodies: 5 Taboratory
Manual . d "&p¥ eﬁ% HSr BRjFmIBE 8% evelroE prpduston caf dthe eYiglenBd/S traicBhEG: BVS

" proteins, LBRAB r:eqf . sel ect. speci f.ic regions of
the S G_ESCI:;G%%f%r ot e?ln eﬁfdcz)fr:é Iggdn%r a§ | ?}réﬁ gnﬁg%édl&eg. aﬁ@rtlce‘{?)@ﬁ%'?‘@? host, in

. hydr ophobicetrtigncartihthér foguehdyoificpdamatilised byahe hba coil GARCHENS. Ak fg id 10

sequence may be, used ta.identify hydrophilic regions in the SIGEC

protein se\ltf'é%% %%.nu%aﬁg?\sse%‘fen{%én@?@gi@ §R@%¢83M5nmlmti§hdmclhdmﬂmgeni c

structure, as well as other regions and domains, cari readily be identified

usi ng various other nethods known .in the art (Rost, B., and Sander, C. 1994

Piotein 19:55-72), such as Chou- Fasnamps Gar ni er Robson, Kyte-Doolittle,

Ei senberg, Karplus-Schultz or Janmeson-Wlf analysis. Fragnents 15 including

these residues are particularly suited in generating anti- Sl GLEC- BVM5

ant i bodi es.



Met hods for preparing a protein for use as an inununogen and for preparing
i nmmezogeni ¢ conjugates of a protein with a carrier such as BSA, KLH, or

ot her carwicfgs@teins are well known in the art. Techni qugsy %g,rm 82
conjugating or joining therapeutic agents to antibodies are é vvel“l known
(Anon et al., "Monoclonal Antibodies For Inmmunotargeting O Drugs In Cancer
Therapy”, PiRdudiismoef BAKY trapsdriptsdhassng\ntbrCalasisnbleT pparivs, faeh Shainde8tndl.

(eds.), p 243- B6. ki Ss, Inc. ,1985), I stromet al., "Antibodies
For Dt ug” LR o200 SR by v, Siestia b mileRii msaness ol
(eds.), ppthabaZola thMrspetivOSKHEEC-BMS - & Liers
. O Cytotoxic Agents In 1(J\anu(;er Therapy:.p,g eéfildeev&}'i??w?m%%hgg%ﬁta the
Ant i bodi esdeggacragy of Bii seetineade. CAlerdinglyatht preatritdnedntibh mrbedes eflecting

(eds. ),z PPaye -H06 8%); apnd Thorpe et al.,. 'The Preparation And
- Cyt ot ox ¢ reglpg)r?)? s|1§l§ pr]l %r ?%qogog’y BB BGy Lipssibler compinatiome! musleotide
62: 119- 58 {49@Rps (Garlencale dhe distRZd SIGIECMAgS n%q?gpe%gide /5% 28 endode SOME
ci rcumstancc?s, direct con u%atl on using, for exa , carbodi i'm dg re%gents
may be useRPIYRERtdehAving $he hiclegical metindy rafate RISLEGERMSS pblypsgidesipplhied by

Pi erce 30 i cal 2 C rnd, - ‘be .effective. 47 WO 02/ 082S7

PCT/ U S01 %@%@aﬁﬁ’%ﬁ%@? b, el Afuciy TR gBR varyc S cthed

gener al | y soyuéncpeat destribvdin SEQUID NOS: 1i7wr P! hed ﬁﬁtdea%tdéri@%&feoﬁﬁe
ring the

sui t abl.e adj uvant enes.  ally under stood in the art.

i mu~uzat i u%ﬂ@h%ﬂ%é,s Iaﬁ’io @ERldsrhaxing; SsgeAnee ideatitypwith Heemino adidtsequennes,
0 . . ; . I \ 4
e ey o tegid BALEEIR OTh, b, I8 78, SBToBoNG PRy BNGT phdaner 2k = "

conposi t i opspectinmipcl onal anti body preparations ar a preferred. Inmmortalized

cell lines which secrete a desired nonoclonal antibody may be. prepared
usi ng the standard nmethod of Kohler and MIlstein -(Nature 256: 495-497) or

10 nodi fi qglél@r}%rwgbpbigggctpﬂgsgig&j:&t alization of |ynphocytes or spleen
I e

cells, as is generally“known. The Immortalized cell lines secreting the
desirdd antibodi es are screened by i munoassay in which the antigen is the
SI GLEC- BI\/[% §rot eitn. or _.a fra%me?t -t rfereof. ﬁ\vlen the appropriate imortalized
cel | cul t UrE PLEEPG Vg mpiates pltsmaiiye allelicsormaepif the Siglec-BME nuelebtidcan be
cul tured eedueaces. MThEsE hRer@At : i L htees,, fildl The desired 15 -
nonocl onal -%nti bodi es are thﬁalggggﬁge%ﬁfqégﬁnatﬁﬁg% tdtf?géggtfﬁte"?ﬁtatoime or
fromthe &48f6RECISyper nat ant. Novel antibodies of human origin can be al so
made to the antigen having the appropriate biological functions. The
conpl etely human anti bodi es are particularly desirable for 20 therapeutic
treat Gént Typichllyreisolptat iadlslic forhB ©f ARy EIRAEIngNRhe %ﬂ&giiﬁau@%ﬂ?ﬁyp@? de by
o]

usi ng theaﬁ(ﬂti en, e g. a SIGLEC-BM5 protein or peptide thereof,
sensitize Hﬁ’gaqt)ﬁHﬁ‘ﬁécﬁt‘ﬁgdmeMeﬁﬁ Sogemeisequenca will érmotewsIGhEC-BMS
EBV-t r ans{,gj ' b Zahk@n. of .t he antigen-sensitized |ynphocytes
w th ousB ARl Rl BB bidet V) 507 P Bk biekte ffnbiom oe.
Nat|. Acads aScéll adBési@b r3&aHO9 A 188@M) Sigloc-BMS LR BRAENR! Yoay h&fggmﬁ@le a8

Ich are

anti bodi e roduced ysing transgenic ani mals such as nice
i ncapabl egB‘?B'@SZ'Bﬁ\é’SsWHFj% Hab% AB F&tyiBhdielofuss un inerthalaSAS L BMS) Intoteins) n

genes3ys bu j r vV, Lght chain genes. . Th
transgeni gu%@%%qgfgﬁ?ﬁngﬁhﬁéiw Wﬁg,e%oarlr?gﬁda\‘dgé%?noﬁn ctuge'a‘éggf‘??&vé > a

anti gen, wugant Siglac-BMShganei setienoe afayaendbdeal SIGEBCLBRISOfrotelY BM¥ih®Rormal
Monocl onal .anti bodi es directed against the antigen can be ' produced using
conventi oﬁ%w?tﬁybri doma technol ogy. The . human i mmunogl obulin 48 WO

02/ 082s7 PCT/ US01/ 23082 transgenes harbored by the transgenic m ce
rearrange_during B cell differentiation, and subsequent |y undergo cl ass

" swi t chi ngltavill beoanpréciatedibporosidlledTinuhe artsthatgaripiisnst iBGHE D @8dte nuiblebiSdes

possi{l e r the eutjcall eful 1.gG. 1gA acid | gB antibodies.
~ For aiﬂj ov@%v‘?ea%gﬂggﬁ}gﬂf ggtr{%’(‘flr‘fﬂ@ﬁli%é?}j the 14 egd%mﬁmarnqpﬁg@ﬁ hayingsihe
Lonber g agudiviigsfar SIGIHAE-BMS tmol | o il 3 65-.93): i | ed
di scussi on o;ﬂﬁt hi s technol ogy (}éo%r%yeprrr% S?ﬁ%”ﬁﬁ%é%dlgﬁ%‘?‘gaﬁﬁ}é% a?r?g’%Laglﬁhn
nonocl onal anti bodies can be found in U S. Patents 5, 625, 1| 26;

26



5,633, 425; 5,569, 825; 5,661,016; and 5, 545,806. The anti bodies or fragnents
may al so be produced by reconbi nant neans. The anti body 10 regi ons that

bi nd speciwio @alsbyy to the desired regions of the Sl GLEC BMpdaeghsusean al so
be produced in the context of chinmeric or COR grafted anti bodi es of

mul tiple species origin,. USES OF THE MOLECULES OF THE | NVENTI ON 15 The

nucl ei ¢ ac‘?‘ﬁ’ o patuial edlelie varnting. 4ol Erl BNSSUsh avelentide veriativak uindf ®suléing

variety of,piie Tord i : e iy di agnosi s and/ or prognosis

met hods. The nﬁgﬁgﬁéyﬂééc}ﬁlc?%?g%u esggﬁ%eporfgli‘eelinﬁ%‘q@f"the i nvention may be

used to test the presence andl or anmpbunt of Siglec-BMS nucl eotide sequences
. and/ or Sl C-BMS. protein in a_suitable biological sanple. 20 The suitable

bi ol ogi caﬁ@mﬁ%@l@%‘%@?ﬁ%ﬁWSéﬁﬂwce%r a human. The sanple can be a

cell sanmple or a tissue sanple, including sanples from spleen, |ynph node,

- thymus, bone marrow, liver, heart, brain, placenta, lung, skeletal nuscle,
ki dney andllsapresent mnveiitien panjsles nodeothle @qismebogi peaticflarupolymbiphlcUie of
urine, bl gsodl seggzg bg&gd.bgl as%ﬂﬂt&gg} of 25 lavage fluid. Alternatively,
the sanpl &e4HHE £ ibefl dy (&S0 dah 0827 hywieally, iodited pelsimoyphic he
S| GLEC- BMYofih @ b nB®iraF ocorBe lR_ne kb di j ant i bodi es, . whi ch
can serve gs nol eculreréy%or us% gﬁﬂ Sa Ie%%%hﬁfgﬁ%é??gﬁggﬁ{e eé’IISB ﬁ??é’?the
nodal i ti essamg|sppdes. EMB polpmeiphis foems aichaletsequenect hiavingdanrtdrfnior@ Mcicsgiat e
agent gt hash Sty ntd t 3t0 S| GLEC- BI\/[? ‘?r%t.ei ns (e..g. SI',@LEC—_ BMS |igands) and
modul ate tHE %‘b‘f‘ﬁ&?‘%a‘iﬂa&?f PR (Pt G9Sull) iy Gengern the prainesacid cadpn sepgeig?/ 08257
PCT/ USO1 12338 stlss@isutich | Rt HE b Gvi UdiERc- | | gl 8G-BVB Prot ei ns

5 s Ikt Mgﬁ’%ﬁé@c @&@ogéﬂ’égﬂ& gncogﬁ

. The nucl ei ¢ acid nol ecul'es encodi ng Fot erns can BLEERY in
various 5 hayingithe bisdegienl wetivitidel wilditytenSIGLEGBULS prateind, ak @ndodel @0hirdst

sequences I t he., Si ' DS nugl epti dg_sequence descri bed
herein. S&q enéﬁfsgctrf(gﬁ?ét&e#ghgrﬁ(&la'ﬁg@%e@g@l‘j@ﬁ itferent prawlljactivity. devel opi ng
additional ligands and anti bodi es. The hybridi zati on nmethods are used to
identify/isolate DNA and RNA sequences that are identical or simlar to the
Si gl eé? BMPSaeedleic dgishMalecwdssal EC- BMS honol ogues, al ternatively sliced
isofornms, allelic 10 variants, and mutant foirns of the SIG.EC protein, as
wel | as their coding and gene sequences. Full-length or fragnments of the

nucl eot i d@hsenuudeic ecid hasleane0d€ thbeinGbHIACaBYSineak e&é?ﬁzatiéégﬁﬁﬂgw%ﬁ{aer ein,
no

can be used as, a ngpleig acjd probes to retrieve nucleic acl ecul es

havi ng sedflsriles Wofck dufer otreng PNA mwsRAA ussleedes, | ando peti-serse dinotzotles.a

Si gl ec-B Buel el J i e scr.ee nom c, libraries, such as
D or; oy BVl biol 8kl P%‘%E‘Eab%ﬁfé‘éeg%@&&&&( SENASK 3 gpponiplefacid

chr ond8 onew)ecutes YADsludireas phasphorottioat, cphespRseiesss, , ﬁhbsﬁmiuﬁid%teg ggom ¢
clone of a Siglec gene. Siglec 20 BVMS sequences fro genom c libraries are
usef ul fople’lﬁé’%?hé’tsi)lﬂ)élaﬁdgaegﬁ ’Wt&B%BQWWW@M%@T SN dne bgse paich as
pronot er, desHRdaRas SRS RE I of Lierjg-Ratg uences... Lhe ream
sequences %33 be '%Iin%ggz%{cl) nor’l-PS'f%f ecézlt- stgggqtfé‘%e@&?ﬁ&gfﬁﬁl‘ Egezégg@{r uct a
r econbi naficodptildiBl Ec,uitels heR86e Ppoe Simb Adad, SEN8HH HR414BYE PRBAYE AGEeiPON

i ntroduct | i nt o an appropriate host.cell. Ip, another enbodi nent, a :
Si gl ec- BI\/Eé)lggl1 02‘?0 15 clogppglg% np e@#@éﬂ?@ﬂ%tq W_B’rcgrapé@"t“ba‘il@ &tsidus, spRAsc| ones
expr ezsedlysinecetd an Ardine 51605 HaVe 68 addddCSThesk Fhiaf BB IE] léfﬁ@ffe?:%ﬁt%@ CDNA

libraries are useful for 'isolating sequences fromvarious’'ce €es,
tissue typHkEeHsragentsofioR Hansetipt elemgatipn by binding tectheir cowpletrientany {tymﬁ}aﬁﬁ)r s of

ol i gonucl ivd el s.. . I, red for e.in a poLynerase chain 30

r eagt i on ESEZ) Slfi g{l&slg'l% e?ﬁ“?@l‘ééseegﬁgﬁipﬁy egral-'cllgﬁg "Hﬁ@%‘feg Q}'c/’fgd%l EeiPdys

encodi ng RevGeRCBRmettiodl €bnsyntiesis FaTUNBN RN A heidantis sRFRERIRRYS thihSin: Pat ent
_No. 4, 9650}88) }hat 50 WO 02/ 08257 PCT/ U S01 /23082

igonucleotides and Analogues, eds. F. Eckstein, 1991, IRL Press, New York;
30  Oligonucleotide Synthesis, ed. M. J. Gait, 1984, IRL Press, Oxford, England.
Additionally, methods for antisense RNA technology are described in U, §. patents
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i ncl ude nunerous cycles of denature/anneal/polynerize steps axe well known
iii the ai-t and can readily be adapted for use in isolating other

S| GLEC- BMy:ceawiReng nucl ei ¢ acid nolecules. 5 In addition,pddgsiesissi ¢ acid
nol ecul es of the invention may al so be enployed in diagnostic errboc?l ment s,

usi ng the %ghec-Bl\/B nucl ei c acid probes to determ ne the presence and/ or

t he anount 428 pa¢ 5,1B802 o duskiltasartisaasenreadily abthindhesgickates énmuleic agde

di agnostic L \ ki ng the amount of Siglec-BM5 10

e oot i de"Sueck B8k L EREIRRSARR NG PV D ini o B Pebenc i B cramlg a

Si gl ec- BVBlpwoditve iond Pefpostivdi #a80IRNPRIsE SPAMESs (100D BEbIE R 328 or .

: encorrpasse’sJ guantlf mg t he anobunt of Siglec-B nucl el c acid nolecules in
t he bi ol ogi-e 1P3§9ﬂ‘fﬁi‘/’e5: $088% t est subj ect, using a Siglec-BVMS probe In a1l

S hybrigli zati on procedure. The amount of Siglec-BlIIl~S nucleic acid

- nolecules in the test sanple can be conmpared with the amount of Sjgl ec-BUTS

nucl ei ¢ acRNAnBhedilgsSiglen BdLS ®bBpepidessanpl e from a nornal subject. The -

presence of a neasurably different anount of Siglec-BMS nucleic acid

nol ecul es between the test and reference sanples may correlate with the

presence o i i : I.5€35S; | at with a r

| evel s or ghéémg‘r %bg?ﬁ;ﬁ%x?ﬁté@[ gltr ngg%:S- %‘l{lge%ug?@i gl%gegﬁfggr}g? e &S, gﬁﬁjﬁwgr
enbodi nent protebrsi. tlo pertigulah¢haRdidnmobiculBs of the-iBMpti SNAaY ba Wtéd)ﬁﬁl-lﬁ}é@h o i me
is eff%ctedm{)% qlg]g tit tilvelﬁgggt?rm ni nﬁ t he ampunt of Sil\gl ec- BM5" RNA
transcri pt B RS B gRon ke pligomgrss thatreapededhe RIGLEG- BN fwrotgingi f f er ence
in the amounts of Siglec-BM5S 2S ~ RNA transcripts in the various sanpl-es
bei ng indicative of the course of a disease . associated with expxession of
a Si gl ec- BN RMhseolequics. ofpthe dnbentionealsee imbetlenemisenst RN Ali meRsalss, Oeptide

di sorders associ at ed wth, Si gl ec-BMS .transcripts or proteins are detected
by an incrrgué:zecoal'c1 e#%ﬁékc?gli?{’@‘g&éﬁ- giotreules psucho apuphesphomthioatels f or
det ect i Ny QERELHEAPHMaNHEBGEAlly WihY S B ' YeomseFli MO ce In
Situ Hybrid oat ton erren .a%aquys;isi s) . ( Rowl 39%%3”3@.?‘,‘&?%81%}%7@%%%? BRI
WO U2/188257 Bk bysiing theaiglee PAG% squetees, iH. a 1Bisepaiy ananRBASA URfled 38isBT 94) -

Met hods f t 1. Ni n.ncrease in.Siglec- BMS gene copy nunber are

i mpor t ant q%%aggu@ggﬂl ﬁégslgn(??%?s% HESSE oarc}cgf‘gﬂeé’ulﬁﬁ t“ﬁmgntg? e eaBMS; sequenses
severity afesdribed Hergimase associated with SI GLEC-BMS protein and poor patient
outcone. 5 To conduct such diagnostic nethods, a suitable biological sanple
froma test subj ect is contacted wth a Siglec-BMS probe, under conditions
effective I riadi '%Nt? t | e nucleic acid nol ecul es
and the prrg éef% ﬁ%ma%?rﬂﬂggrﬁggﬁ%nnerﬁKﬁ%lpeghggelI\Z@i@%arrpl e froma nornzal
subje@D is contacted with a Siglec-BMS probe and 10 hybri di zed under

simlar c dli)ti.ons. P&gr sence of the nucleic acid nol ecul es hybridized
to the pr qdiments OF ¢ .’ggfﬁe&‘ﬁ@|n&t3he%ﬁeacaqlm.@7q$¢0%9§eqftth¢ insgntiom ineludef DNAe

hybri di zeghaphes wli : r.ed.; . apd ref erence

Sl es. - Hho e P MR B R BB oF BBl PHT SEFRS Bhe Known
det ect abl @ny apesific partscthendof gnd pchitea theit welectively omdpecifichllyByREERo. SilkcLVen
chem | um ent |abels. 15 IXﬁn% su%tﬁ,gl e variations of hybridization

t echnol og%éeaé\?%qsa%ltg Y Pt aeieRt ¢ e urleic 3%h Peben g o dabeladawithayi ng

Si gl egs BM3ee@bR NS Ker. TEﬁﬁﬁ{)l'eﬁ"éf Wigstediable liffelud®® lﬂupgfenn(agg i\'é’c{ hohear n

procedures. Qher hybridization techni ques and Systéns are at” can
beused i Hadieipvtepsiaofuorkschnttdempdenédcs bioluninpsentsconipouhd; 4 chvaihindiRescent
i ncl udi ng di agnostic 20 ays such as those described jn Fal kow et al.,
U's, " Par  eRBBHS A sl BTN o SFonte. il s omep s cerunting Inksladda Acands; § u
hybri di ZaRNA pro¥esTage WeR KodtllCleecNYSH Siagy iSi?nb?LgP‘f( OB G2 b0 or
~nore cells ang are contacted with the Sipgflgec-B S probtélg?v%&)lmsr Cv@?ﬁ?gknom
in the ar{198Phe cells are pr epared for hybridization by fixation, e.g.
chem ggl fixation, and placed in conditions that permt hybridization of
~the Siglec-BVMS probe with 25 nucleic acids located within the fixed cell.
Alternatively, Siglec-BMS nucleic. acids are separated froma test sanpte

prior to contact with a probe. The nmethods for isolating target nucleic
acids fromthe sanple axe well '
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known, and include cesiumchloride gradient centrifugation, chronatography
(e.g., ion, 30 affinity, magnetic), and phenol extraction. 52 WO 02/ 082a7
Uses OF Sw@.6xmsBMS Proteins PCT/ U S01/23082 S| GLEC- BVS Pr e85 /23658
expressed in eosinophils, neutrophils and nonocytes and the expression of

t hese nol e e-restricted, indicating that these proteins may be
5 invol ved%me@@lm&le&mﬁms OB TH REVENAIONNe cel | maturati on,
mgration, activation, or comunication with other cells. Thus, SIGEC .BM
proteins ar a postulated to be ~ involved in the pathogenesis of asthnma and
ot her al | eflge cindérgioasalse frevikenhavel GIGLECLBNISRpASIns. 1008 GelilsaBNGPsPLE NS

. are thus a tar ets for,_drug devel opnment. Drugs directed agal nst
SI GLEC Bwsgg&aﬁﬁbrﬁll\z&l&}mi Fh POMPLises fALaRIARAL 3¢ Seqqesfsmbeg@mm@emﬁndlalémel ing

th | B pRRt h ||
L o aP e TS TRRRER4E SR il oga ey
oni (r:] o?st r SEEL.EE-Bb rmwanycminplémsean ijmlol a$d sequemul wg%hﬁgd?l? Atl19meRy!l ar
nephritis, ritis,an n addi tion, given
Chat previ St PR SeElB ahaieindidhs 6HEH0 TRYE A and Betmsetetbronniciic
ci rcul ati ngeid infBT8duI mat'\iiwri%hi%'sOﬁﬂiei?@ﬂrmﬁeﬁtﬂ:oﬁ&%n%?‘)%ﬁbﬁ&i%?g@%ﬁ{ﬁ t I.C

| eukem as {El ghet any . 1998 Haer nat ol ogl ca a[tl kely
t hat dr ugsisdlompdereeniagde thet msladt EGd BMBhpwoireamysoreofl SEQADUNGS. 197 dddest, OX

aac i i PRbfel ERBRofeal B8 EC bein SRR o st Rrdcieae: obe ing

used to el ebolled b9 Qangeit AG Mbleait itRAdhRgidiRAL 4 n
epi t ope assom at rebg ~ with S GLEC—eBI\/B pr ot}g)?lnwég g%trl%%g{ h%nrcgél&%(ﬁoﬁl er

and M | st ehyfleie gpid apolecmie et G_eamNBmantarbiodhe suéleic acideast sheghEintady oaeell Fv,

Fab', and bodi e 25 h are I mmunoreactive wth
sel ect ed dgﬁnglqnﬁsﬁor r%&g;]: ?T‘aﬁﬁlﬁl §f"é€ W}I&ﬁ%fl%‘f PEyeing gF the dnyentipy
usef ul . Theqdanss nsludé SIGLECIIVISI-NGA, uﬂ@btng exsxacel a C mc
domai ns. of S| GLEC- Blg/tSHSN oteins. In one errbo%il Irgngéflt £8, E% F(f%%d K/%%k%s

ant i bodl es(sBewn jg 8§ NOB 14 2pd 85 respedtivelydr i SLGILEC BMSrmleteins mobbai n

02/ 06257 FehTEoL SubRaoT e B Ry \Eh sk B oI BN anti bodi o6 are

used to enrich or purlfy SI GLECBMS proteins froma sanple having a

het er ol ogoy r ot ei ns The enrichnent and purifying nethods
i ncl ude cof mﬁewgb RSy | eéﬁ?&%ﬁedaﬁomrmmm@hm sriepies ynakeding dviren

general , t BRI, i t e I OWI paring
an 5 affl nclﬁ\?né mat ri xﬁ%ginlglé fr% age?ﬁ?ﬁﬁgéﬁ%g‘é‘i‘{] At r|at>1< ’%"@F@E&B%@B

anti b@8i esB rething makbdgafefatcd bwsynnﬁtenc,)seﬁmepntﬁetmabﬂ chhbiaantwhéthol GLEC- BVS
proteins; contacting the lii~lced affinity matrix with the sanpl e under
conditions that permt the SIGEC BMS proteins in the sanple to bind to the
| i nked af fA Rikill¥d BRissd e8ATBV h t d not

bi nd Lot (s o BRKKL ten 1o n%@gfigﬁ?%?é%ﬁgﬁﬁc .‘lﬁ%@%‘?h i 9 %Blfor -
t he SI GLEdsEmel prd/en purified SAGLEG proteimst @farckemk, Dn@®. Uetenl £ 11994 ngstﬂm ook @l C- BVB

proteins f e fflnlt tr|x S and condltlonsfor
D Fi ity ol pirfiaiah anf (TR fdseringhi e Siotpe deabes Hesmy Plomash oY pound
i n AnRSbodihesi ttﬁehﬂb@é 061/ isdansrabnd

ool d Spring, NV rgieistlanorind piaiddaton il Anlt Bthe rendt 38 © FL
sort, or |e§@PerPB%ﬁquS@IpE@3?§\4ﬁngate& aiouyBvidl be eubstantiaBy free of other

?L%FS; PVRrea o dFobctles" Bt SR IR RERET oSG HR B akotian frther
combi nat i digamdst hEmbdstbmemsldf thel rsn@pscrmwse;frsaelﬂmcme HSRE ALY EEbtwfssh and
e

~isolate cells, (e. sor expr essi n SI GLEC-BMS from other ¢ S,
usi ng ant PRIE-Y s}@i"’mgn@e&i lflﬁllrﬂcnyﬁpofafSIG&ECbBMSs-pﬂmmmues.

| ?2?5?%?‘%% r%@&%}“&ﬁ%@%s? CHEE ARG Mo Baft Hbpetr il

pati ents, tobintiaotibaigror bthegligaml. i n ti ssue culture. In this way, for exanple,
air individual subject's cells may be expanded froma |limted biopsy sanple
and then tested for the presence of diagnostic and prognostic genes,
proteins, chronosomal aberrations, 25 gene , expression profiles, or.other
rel evant genotypi c and phenotypic charaéteristics, without the potentially
confoundi ng vari abl e of contaminating cells. Simlarly, patientspecific
vacci nes and cel | ul ar i nmmunot herapeutics nmay be created from such cel
preparations. The nethods for detecting, sorting, and isolating

SI GLEC- BMs- positive cells use various imagi ng nmet hodol ogi es, such as

fl uorescence or inmunoscintigraphy 30 with Induim 111 (or other isotope).
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WO 02/ 0827 PCT/ USOL/ 23U82 There are multiple diagnostic uses of the

anti bodi es of the invention. For exanple, CD33 is upregulated in

myel odyspmasbiig2syndrones (El ghetany, 1998 supra} and is usedy@s 8082

di agnostic marker for |eukenua. The invention provides nethods for

di agnosing in a ' subject, e.g., an animal or human subject, a disease
associated with. the presence or 5 deficiency of the SI GLEC BI\/B protein(s).
In one er’rblﬁ'dﬁnﬁ‘;ﬂlh th@ igheetBldd gopepyequasey) uan tprdditted elbyindieter il Neptibe

sanpl c) - EIRGCE P oREOS: lrbr et eope i fieriellond eSSkt
. Then the amuﬂicul%f) scn@LEcmBmd pfofdin 48 aCﬁHmro%gpo‘M-%FhsﬁAgr% @”B&iﬁlﬁﬁcbt”ona i

froma normal subject. The tpresence of a neasura erent anpunt °fn the
sanpl e 210 gxample, VWSafﬁmmo k&@la@d@mmw progsinsmiap itchelet peturs@mlgs

- exceeds or, unt . of EC- BMS, pr ot ei ns in a nornal
sanpl e) in ?tilaft'@gyt Y Slé Rgg S Jpd fom’%@&&a ?T'ﬁé sighpl papyi ,E@.dg[l;ﬁ'erent
ant i bodi esmatiret fosms meﬁmmcws gotéiafihdt GosuR Mom Pe&t

i mgi ng net hodol ogi es, where thebantl bodi es haveHa cgfé%lsel%tgbaréf ‘qe:nabe

accor dancelifnples é”éﬁ’aé(ég‘? .ce of the invention, the nethods could use any
nonocl onal anti body that recognizes a SI GEC BMS protein or fragnment
thereof including those antibodies, the antigen-binding region of which,
conpetli®t i VBiey prda;lamtburt\&nhm pmnidBS)Sl@@l@Ieﬂl QndJllﬁl‘iii'ﬁ%H fote'fi 1 n onal
ant i bodi es_ Si gl ec 10€9 glec 10-13, 20 Siglec 9 %g%éib?gé@é 8&1

Si gl ec 10- fgafgmepg thergo Qﬁ‘é’@g agrAmige acl 1an,uqnn¢/ei¢nucm tqm nlmmrdtbstedaeqmu& of

| t ECBVS t :
i bl o trar A e Epltnoe lisLIBRd AR Al Rin e i Bpd FeaueS a o

not | i ni t et bg idantiaatitoa pattivpky SEGLECBMS Geficn66 MU ibed ubhﬁ?} HTSROIEENt

conpound, 13(3 gﬁglﬂ%%nescent compound, a chronophore, a netal chelator,
biotin, or B Y Such assays generally conprise one or nore | abel ed

S| GLE@sBMS anti bodi es that recogni ze and bind a SI GLEC-BVS protein, and
i nclude various immunol ogi cal assay formats well known in the art,
i ncl udi ng Thet present | inwerttios Blsovachdes protpias lofvingy eeq&neeatvmgﬁm@ggbﬁgt iat i on,

manosor BRI, SKTLEC HEGFOG S5hEes Kishlosbaharian Leios Ecsser ihs g,

(ELIFA) (4B, 7BUgBL 98! 4 Res

i mmunohi st ochemggalgﬁaaﬁngllgjggssggggqﬁﬁg K gﬁ gg} ﬁ%"g‘gﬁ’%agﬁ%ﬁﬂsmzsnsz
I n addi ti éke variant sesjuerges dhclivdaglialiy Vmamsdmutahat/amteﬂsa(cbns&ﬁidtﬁe SutiegHnng

Sl GLEGHB o thelnve ncluding but not limted to
r adi og ci %ﬁ%%@%%n S@%éﬂ%tﬁ%ﬁ@s d%qleﬁﬁfp HEPQW Spepdiap\geansmpodibes .

Such assawymimmycibeseghdnaes aldyybesigilak tb Ahd d¥sbﬁs&?§&%&h&§ angt %H{pﬁﬁg riydg the

nunber and/or, | ocation of cells expre55| ng SI G M5 pr ot ei ns
i nvent i on PERIBINtSCRRACES) agsr ensifiszednist h@)agmbﬁ tdetach mithernghen thief feeceanpe défn t he

rom an oI ered Sunyachey Bl ey 6 R Rabthefe "SheodeS PPuclioarior n o

ref erence 9848%. e from a normal subject. In one enbodi nent, the nethod
corrpr'gges contacting the test and reference sanple.with an anti SI GLEG BVS
anti body that specifically forns a conplex with a SI GLEC BMS protein,

t hereby prgy e.in the nt and
i st i but e R R SycoRine S b el B 1e10- 2 8 W o S ot
Addi t i onabf \BIGLEE- BMSeptatcnm favovg da® OPhsrdsarhind A60di fubsinitbns htsceghse of
di sease or, .di.sorders associated with Sl GLEC BNB in a test subj ect by

measur i ng SRS BHRAALIOYS, §F draaes ENgs. prS(‘J‘Flé inpptary farms o peotding tyipidally tdesnot .
oo e R Bl Bt R Bl o 00 Ty B RRS e et SRR T
the ¢ f r sgapbr vay setsncaese wSK}iJEdeMSmyteﬁlgtazmgztbe §ah&hﬁlolaglaﬂ,a8ﬁﬂ@a@%1@nd
type of t one enbodi the method conpri ses
quant it at b@%%@@%‘?éﬂ? R’f%‘i}% ﬁu‘%‘ asiffncfioningas acq f%ﬁh?%l%m@l?ﬁjﬂéct the presence

of a SI GLEC

U
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- measurabl e-di f

BMS protein and conparing the anount so determ ned with the anobunt present
in a second sanple fromthe sanme subject taken at a different point in
time, a dwideympee in the 25 anmounts deternm ned bei ng i ndigatisg 5.t he
course of the disease. One enbodi nent of - the‘invention is a nethod for

di agnosi ng an asthmatic condition in a candi date subject. This nethod
conprises: obtaining a biological sanple froman candi date asthmatic

subj ect (e hed 1 . mal_subjects.(e.g., reference
sanpl es); 3 tg%ln‘l?ag%%“lsng 'tcﬁ)eE(?gglgé gﬁ)gé 1{1'%%1@ i}ﬁ‘éeem ﬁ’ﬁrﬂ%@ﬁeqamcas that differ by
anti - Sl GLE@eBiEmare arhivayacid kabstiapoas.! ThalJayiahtomaP have 50 Wi L h. .
. SI GLEC-BMs protein; det egti ng,the conpl ex so 56a§ V\X) 02/ %13%2%@ balid acid

PCT/ US01/ S S 2 jSHOshwed @ming Aeld rhes simleestymhpblesr, clemipa rirogertide
amount pf gognl.e ' t - referegnce sanpl es, .where a

TR CiplBEER b 1t £ih POBNAR O R RERaT et Vhriot oo dsve and

ref er ence manpisesvalise amiticcaid viengés, aichastrbpladdntent 818 kiR wi evels
of SI GLEG Nﬁ@‘inn .the bloodstreamor |avage fluid maygt%)g a\@y@%ﬁtﬁ@#&“ ng
the 5 condf IYROTS KAFALIORS Mgy 233 Fystide pmiBo @eitdedelétioms caringpetichsner bythEL SA
or simlarguBiieds ddtnithi j | : 1.t h St GLEC- BMS pr ot eins.
SI GLEC- BMS ant i bodi es miﬁ%f“’é’%% g%n%u%s%ﬂlt%ﬁggg%éou (flééﬁl ¢ %o u@ﬁ%tuteg? g.,
i nhi bi t orinseeted voatds)etech malitel Sy akingcbinputey ppbgranSlveT BMSvP IO 46 .£,07 tO
t ar get, 4t her apeut i s, .10 such as anti-inflammatory drugs, to cells
expr esdi ngexgﬁéieEéﬁb{%F‘%# SBi®PGs. For exanple, cells expressing S| GLEC- BVG
can be targeted, using antibodies that bind with cells expressing

SI GLEC-BMs _proteins. The binding of the SIGEC BMS antibody with the cells
decrease tGnasgvalivegamino acid substitutionsStal BEqBdBypbetreidesin. b haseRy withgibi ti ng
the grow . the SILCGLEC-BVS-expressing cell and decreasing the disease '
associ at eg' lt\g/)éu%eqh% t% 58 o cfrtf?‘%ub‘cgﬁ%?%saﬂ‘w 6f ths) mpEE. BB hpelwngens .

The Sl GLEGdRMe amstifagielh ety kslagmRnts + { ugated to

second _nol ecul e, sdch_ gs .;},’1 thfer apéutlﬁc;’ a%gﬁﬁv?»eﬁ@{éggn%gp%?%ﬂng Qéb%rn‘?f)

r esul tPng these dpidionhebie coripe geids. asparéic ianiiu@)conjghganiz aid (Deardsede 6ra;
targeting  fR&q ecul e 20 to.a S| GLEC. BMS pgsitive cell, thereby
o 1 o 1e’§’§?§\5¥?{%’m§ﬁ8@ Qﬁkf@d‘%fﬁoew sermeds) for dypeting &) andsiocot

al ., | 993 viksamdidroxubstifiiphandan Mo RO626nA@3& dofs eldenbldliC iRl g3 and,
Practice of Oncol og¥ 4th ed., ed.: DeVita, g‘%.‘{"%ﬁ@“@t dgpg{dﬁr%_ Q.B thie

Li ppi ncot £0EPnmankpf thedraginuley ampe> agidandhiés rofeint the thaeredineensional stactufldf ar e

not limt : |- : i n radjoactjve agents,

cyt oki nes?Hé r{gtegﬁgﬁédcro%y@#f gb}ggl?/ (gﬁ_xg(ﬁglgﬁl?ﬁié? C@(ﬁﬁ‘!}}eégy g? “g?ft’mﬁ?l&e,agent s
i ncl ude, butanaalaninotA) amd vaihet(V).r Metiionitle Xay,uhich i reGAYBI9THY R Bhobic I @KO! -

et hi dui m Pb{roméﬂe, m. t orq/ci n, efoposide, tenoposide, vinciistine, ’

vi nbl ast i HEIUREY bR Litrrehangedly ity Jencing Ard dsaleusingn @nd ssonietiore cwith Baline.

di pht eri apygaxd R : | PE4 brin, an

gl ucocort i.?:o.i dl('Ig)ncalﬁ %t%?l%:ﬁ ﬁ%&ﬁﬁ%&e‘ﬁ i g@a{%}gagltg%bl%én \%&a 105 1y &'g?“gi 8t opes.
57 WD 0sigoigean gwreusihe 281HBacifuesidueris its hﬁaﬂgB\éﬁ@'ft}ieOdlffoiﬁ%’bﬂ%%f‘%ﬂese
enbodi man{e.vvher.ei n t.he a‘fti bod}/l of, %&% i nvgn ionis linked to an enzyne
that conve¥d &IN0, agid, Fesiques are, nat sigpificant. HB.O*-N:P[ ehanges oan pe considenetli body
i s |ipkedcdmeBvepartictlRRAlieddiGsts, O oncostatin. 5 Use of immunol ogically
reactive fragnments, such as Fab, Fab', or F(ab')2 fragnents is often
preferable, especially in a therapeutic context, as these fragnents are

gener al | yd €SS ni ¢ than the whol e i munogl gbulin. The invention
al so pr ovﬁbeeél%f)dﬁ%grqﬁakglggﬁe ﬁ?n Egﬁlf)l&)g}ett\ﬁg]ﬂglcﬂla@ﬁ“ﬁ&leg Wgar%ﬁBECCﬁMS pIpteithodi es
or anti -igichtagpfor exanpld, ahahbifift t0d8I5H; : i 8 '

phar maceut.i cal ’on .acceptabl e clanri e?@l@?ﬁ?gﬁ%ﬁ&&?(y a@ﬁ%%p@%g%cgﬁéﬁl&%

" Anot her alipéch &Hitoppassaniatent with SIELARGBMS psateineni rgcominpdy]shé SIGLEC-

idéntjo‘yi a : Nt erest that. bind wth.(e, g,, |igands) and/or
nmodulate t S gl 0 %’g?‘f:g'ﬁ; é)(l:lg%)gelp ?@e 51Fer‘§1fCiSE&"‘Pame of g1"d“%‘nt‘a’ a specific immune
response in appropriate animals or cells, and/or binding with specific antibodies. -

—
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BMS proteins. Because S| GLEC-BMS proteins are expressed in eosinophils,

t hese agents may be involved in nodul ating eosi nophil or other imune cell
mat ur at i oo dBl@sat i on, activation, or communi cation with gidy@gseskdss- Thus,
agents that bind with and nodul ate the biological activity of SIG.EC BMS
proteins may be effective in reducing 20 certain synptons of asthma and

ot her all ergi c di seases, |leukema, or reduce inflanmmtion. Typically, the
goal of s t 0. |dentify an agents) that binds to the
t ar get polu@ %@ﬁ%‘??@gsgﬁ% g‘f’éﬁﬁ MSand causes a change in the biological
activity of the target pol ypeptlde such as activation or inhibition of the
. target pol ypeptide, thereby 25 decreasing di seases associated w th abnor nal
cel lul ar &Wr esétnﬁnm@ﬁnt&nepm@wssqiat@d dirn‘e;msThngelnﬁ sxivdcellolae madfor ahe

i denti f| e n e _agents. The screeni ng net hods
- i ncl ude agcsrt ?arg] %gl%lelgpkﬁj @ﬁ&ﬁeﬂ@ ?/‘t ng agents, and cel lul ar,
constituents that b| nd to SI GLEC-BMS proteins (e.g., ligands of

SI GLEC- Bl\/B% In one 30 enbhodi nent, a screening assay conprises the
fol | owi ng: Theotrireeliwy donegimof SIGNECHIMS direteinstdemprisessmubipinie-like dahhin ar

U 0aos7 REEFTH: A3 A B0end Slo R GBS RS At re Bt o0 delbadiea 38 o 1
corrponent SAGLEMeBMS-LBH985- 29den&®ﬂs fied dg-tike Qfdmemsﬁg%ﬁl AV GeR @1?‘8'8%95' ng
t he agﬁ %{q nfonent associated with the SI GLEC protein is

Thehsd MelenBddCaseb %]@H]a@l@ghoﬁa%@é IeDBi(grset, hﬁl@Z@’lﬂmlgh Glad4 Bei vng
t 5 ot
Using a sh ?‘ﬁ‘ Phe Ve8I s ekl e, Tt ofirizh BRasBBT Ty o

t he UnbOUI‘(EtgﬁieG_ﬁ.C- BMS protein, or the expression of a reporter gene in a

two- hybrid system (Fields, S. and Song, O, 1989, Nature 340:245-246). The
met hod used to identify whether an agent/cellular conponent 10 binds to a

SI GLEC-B r I -

ot oi nuaed ALELILLE QSRR LR Sl BRs 18k DYl Byl B
whet hép amwitiggalyatsd dl sudfac ﬂbzd:‘zﬁs BKlSm:;rS ,aetferlagmmﬁrherleafn SAldarnagogel y,
i nT nunodet ect i and chip tent No, 4,777, 019) t echnol ogi es
are adopt ¥ fzo(r)OH’sS%n’vM ta:l’l léqe@@ff’)éwg %?‘gﬁ@lcﬁ“ aghesign et ¢bk sigralingt Ko f or
identifyi Qgte t | s T

over | ay acae R P e Bl o PSSR sk s Bad RN
Abdul | ah, setfacs| glycar&saz'armﬁse(ptotemrlmndumgoanalﬁes Siy6 B . peffomised. | Gﬂteabiﬂd%@gn can
readily egB % rTFrous rh kno¥1vn chnl es for determ njng whether

par ti cul aP g%t M[Ue smethods, osugp cgseAu qéﬁP%?‘“etiVﬁtedZGCI sPEMEats. S/eIW\Qﬁ)
conseqot i VRISA ahgleslbl,ﬁh@gn@,ﬁ{du%%h%gy of the SI GLEC-BMS protein, as pant
of the conplex, can be analyze means for identifying agonists and -
ant agoni sts of SIGLEC-BMsS activity. For exarrpl e, a nethod used to isolate

cel lul ar t_  bi 93 J. Chem
268: 70| 1@%1}%[@{5&%‘%% a‘éjl"{’]‘gd S Stig ‘f”gg'ﬁ b SorEC-BYE Prostis Srdsiotioy) i s
adapt ed t ¢herad) at SIGEEC-BMST axs@ngbmsmr 6t Qi ﬁﬁltéﬂﬂaSIdLEEiBMS ?;éoﬁnG—EﬁwB'VB
proteins by cont actllgr_% cell extracts with an affinity colum having

i mobi | i z BiEferRG - metkgdEdngdndssapsing lwsptides  havag Hbe edracellilargdemains ofi d t o

ant agesi zg he uces i O

act i v??y &t ﬁ%@g%&pﬁgﬁﬁﬁ‘sﬁhg%a@ 8Q“I‘Fd g @ |(§ti)430%§%b]é’§tr}gvel y
ant agoni zetmdiek ardjpanfoogued ay reactingy populafonSbEhiEtedBhiite Bl@bd adlfscet hdi'ﬂoﬁtﬁ%co'f her
cel lul ar E%‘}P:%'P% Fur t he preferred antagoni st reduces S| GLEC- BMVB

activity wigh p 69@?9812%’711&3@1}3/ PJSEEFEQ’@&@QMWM%@% Skt ECMer abl y
by nore tpla,@elgg% nost preferably elimnating all SIGECBMS activity. ' As

used herein, an agent is said to agoiuze SI GLEC-BMs activity when the agent
“increases 5 the biological activity of a SIGLEC BMS protein. The prefei Ted-

agoi u ﬂé\ eI y a ?nj zg& %ﬁ‘)}g@lﬁ ol ogi cal , acti vi ty of SI GLEC- BMS, not
affec ?‘1&’ 1H&SPE proteinsris alse dgternived isingna aspbidi st
“incr eases ok EetBM® B6d SIGTIRC I%qu/ﬂ IS nor e

t han 90% unﬁast preferably nore JBMSTE{O %%B &[%@%B%é%égt?@%w
Anot her embodi ment of the assays of the invention includes screening agents
and ceIIuIar
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constituents that bind to SIGLEC- BVS proteins using a yeast two-hybrid
system (Fields, S. and Song, O, supra) or using a binding-capture assay
(Harl ow, @upnmk2s7Ceneral ly, the yeast two-hybrid system i sqaidoersims in a
yeast host cell carrying a reporter gene, and is based on the nodul ar
nature of the GAL transcription factor which has a DNA binding 15 doriiain -
and a trardcELRA qilate. athd VEILe-Bdbgiroteinfhesed vinelhgd fill ileaytht SIGLIRE-BASS on

t he physic kNt t e inant protein that conpprises the
e P! S SEAREL BN RENSC SRR SR sREgLeln AliaL SPTRLLSGR,
transci ~i piroival ThetdeMabicopre d@ARE Wil sTaBEARS Thé UhBiobil8ed brRBES hidichapa!

. activity of, the nodul ar transcription factor, thereby causing expression of

the repor tWith gelifeor qefltlings insludings mizedowhiteblood geltn, siingl gramdo®es, B delie, T

t wo- hyhr i ucted to include the SI GLEC BMS-encodi ng

: sequen?e ?cgﬁé?ﬁlg;@ﬁﬁggpﬁg}og@%%{ partners of SIGQEC BMS. The yeast two-hybrid
system can be used to screen cDNA expression libraries (G J. Hannon, et
al . 1993 Genes and Dev._ 7. 2378-2391) and random aptner libraries (J. P.
Manfredi, ‘eteraptiveligobenbinding seseificy jof theoPIGLEC-BMS (pratets) isornatgrid- bandom

M Y , ok J i . : > 1152-1 .
I(i br a?ings l?%crt&glvéﬁgg?%%éﬁ*’ E&Jgéz;rndg\g Ilﬂ%ﬁ %ECS—G @%gla_?%pg?sgi%lﬁesé'@ﬁgl%ﬁgﬁgﬁ%@as in
t he screenifribe anvsation. deRterirbeih-dxpresking icoltd adeendrbied AR MMthddsdIERndwh an
i sol at.ed SI G_LEC-BNS pr.otein F)g%fragmsnt of a S| GLEC Bl\é i

. protein, a cell
that His DBEAC A dnekyding mtheds thah Teqult frctapsiensr ot ongrterst expiessiart obrthof a

cell that g er . - rotein. s W O
"T0) Uog - BLERUBNES RS Sk bR NRLGR S %@E@ b Bg Bl Eh g, ol ng
Wit h Sl GLEGcBNE, pr yeast nsllandhoprotainkekpricbshep tdis gyt bxpréss Ofl-1SloM ERBME

pr ot ei ns be, as exanples, peptides, antibody, small nolecul es, and
vitanmin d aPjoleies, %rsavé?ameag tg‘“’é?‘?foWé?%%QTBMSSWIIOPeHO@M,i eaf wyfant
readily r i hergel o' o ture of the
ngent st cor oqEeBMS BhoiC e ol o ahnR SeA sl Eacid AR el CRNERBRY | o
pepti dé agenek linkw dechadingionized whse bloed cels, arired praseibcihes Bcetls, T BAIsaNKNO

aci d sequenge Offj t he Sl G Bl\égegr%éei n. Smal Idcﬁ,e]gtj de agents can serve as
conpet i ti V& ' AAT BIYEFESSt L& TB4ERE B BF bresiroricdylibysighdaseagent s that are
tested for binding with SIGEC BVMS proteins and/ or nodul ating 10 the
activity of SIGEG BM5 proteins are randomy selected or rationally

sel ect ed. The SISEECRBMS ‘Eytonlnsrargé)mnaim said to be randomy sel ected when the
agent is chosen randomy wi thout considering the specific sequences of the
SI GLEC- BMS protein. Exanples of randomy selected agents are nenbers of a

cheni @al  [TheregfoplastiPaprhait of Redirn SiplderhraleinshBl@yYositedBalhdsUsitS rPAnAIr oW h
broth of gn argani sm, .or plant exixact. 15 As used herein, an agent I1s said

to be rat i SR mSHiLE sthich mediak Phosrheryiaion within @rnsl e ffoo axamplestha ngoplaagi s
that is b : i | G_EC- tei)
bnd or i ¢ A8 SIS @RINAIEE BiddCntEIRE mRlleE plap e A PR SRR o o

rational | ypeepkasphorytayioni(Thyla g et blg 190Ptisia).sequences that make up the ,

SI GLEC-BMS protein. For exanple, a 20 rationally sel ected peptide agent can

be a peptide whose am no acid sequence is identical to a sel ected fragnent

of a & GLEG BYEnRKOLE! I r ted f.or bi.ndi ng

W th 3 GLEC BYRTRRSHENS: oAt u Honfith (FIRE SIBRE-MER BRundy meuifis

prot ei ns ghesphaylaioanplagsys agtieds snex theapdrformibd.ceThs mdthddss fidRgle RRaRr gani c

extracts of cells or tissues or partially purified cellular fractions. A

skilled aP¥%hn can readily recognize that there is no linit as to the

source of the cellular extracts used in the screening nmethods of the
present invention. 61 :

: The kinase assays .are conducted by reacting SIGLEC-BMS proteins with kinases which

30 provide the phosphorylation activity. The kinases are reacted with SIGLEC-BMS
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WD 02/ (18257 PCT/ 11501/ 23082 PHARMACEUTI CAL COVPCOSI TI ONS OF THE | NVENTI ON
The invention includes pharmaceutical conpositions for use in the treatnent
of | Mmunewsy®ig#a-di seases conpri sing pharmaceutical ly eff gl y®ia5goui ts of
sol ubl e SI GLEC-BM5 5 nol ecul es. The pharnmaceutical conposition can include
sol ubl e SI GLEC-BMS protein nol ecul es andl or nucleic acid nol ecul es, and/or
vect ors enprothimsy indleding|felldéreth SIGLECHBeReprotdne fageiciBNtherdon € sgtpd}g]gbe

SI GLEC- B ei n I ecul e has aci d sequence of t he

ext r acel :\/LBI‘?Q};SO 8‘1‘?&1’50 (S @@E@“&%@ﬁ?ﬁ%m@& ther Figure 6B. The
conpositions may additionally include other therapeutic agents, including,

. but not limted 10 to, drug@]oxi ns, enzynes, antibodies, or conjugates. In
one enbodi P@wm1Ut4meSI@i£tG@ pratein meypudide epesifitagubstitgpioh s&f eneSbSuttte

tib , th d i i ted t t t d ,
oxi ne Sk A0 B e st B ot S0t BER brofsimk e wumighoher | o
or bispecid Bp‘e)clﬁcTélﬁm@%RpﬁlchlﬁrhstyP@Eelt% eﬁﬂﬁ’énﬁfla%?lﬂ{e Sdcﬂ]%hwlgtﬁgﬁelﬁer

e

ant i bodi es or con at es ., an antibody cock nmaceut cal
conposi t i oAeguEs 48)- rf? @mfynmtm %%Bﬂ\/%pmt@as mchlds Butchradptiimited tovhi ch

i ncl ude a Wt h S npl ecul es of
the i nven'?si/I (()}Irﬁiir(g al ngIygn‘lhI({Shwrrg‘l%1 g@Lﬂ%geag dt?'{PSW gﬂwlq@gﬁgg g&é@%\ﬂ? ORiltih t he
subj ect' s dubgtited AthsheyTalakinemgshosnah Fiputd @bb&i $BEibef IS FRMpegb uvant s

i nci ud§ but are not limted to, human serum al bum n; ion exc%angers

al umi & | eci tI un; buffer substaizces, such as phosphat es; glycine; sorbic

aci d; pot I ol t am ne

sul fat e. xarr%fi égmlcﬁlc etlté)ﬁ%/%gfh% (ﬁf%pé gﬁﬁgarl%b%ﬁﬁﬁﬁgétﬁl}@aﬂ’m@ﬁf riers
such as a affeo’s phadphotylétioar by vaﬁbummsﬁhemcﬁ:fa@es s1 oRTHLIBEPNR » the U 1 £S

oi | /wat er drZ?(YFerrul sjon; _and vari ous tﬁes of we agents. Qther caiTiers

may al so i95¥¢lananathedsi fog Scre%ngjilgm ‘@tafﬁf@ét §IGLE(}II‘IMIQ@ calhsignalingbFet s
and, Caps‘élxﬁﬁlgle YRGE R Hedile c%f}rsrlér?arllfrfgg? cféaﬁ?cg'“ﬁlgfliryfﬂ%ﬁag aﬁts%nsy: ar ch,

m | k, sugar ftarn types o reof

gnesliSumI;m)sltlow 691;r64§t 66T, at €91, tc&ﬂ Elgum@eisadmbﬁltﬁﬁﬂ Wit plnkBlantié Buc@ky col s,
or ot her exci pi.ents. ;&@H carriers may al so include fl avor and col or

addi t i vesl%’a'ip opfaR AR thiEpyRe i ’ct’é’na]ébrﬁﬁ%‘iisc hbind denshe sitmep swidted withirer s
f | |
o) S0 be 1 ors SPGB ERNIERE o, B B ST R R

conposi t i skmallingche. ampregudatingondpwereghlating cetbsigadlingel | as i n va~. ~i ous

pol ymeric conpositions, such as polyner mcrospheres. ' The pharnaceuti cal
conpositions of the inventi on can be adm nistered to a subject using S
convenpi onaétho@des GeheraGhB SIGTIE@BMIPIAGh4Idi ng, but not limted to,
intravenous {i.v.) admtustration, intraperitoneal (i.p.) admnistration,
i ntranmuscul ar (i. m) adm ni stration, subcutaneous admnistration, oral

adm ni str ReX) S. a_sSuppositor s a tqpical contact,
or the |rrp%&lanta LS+ élro ﬁ qPrt@ff e he at% & RO fqeéhoﬂﬁrrrp

The phar mBgesthbiaht ﬁaem@a§ td preferRd 1meh1gﬁvﬁél&'19 'Ele:ﬁi%ﬁ bﬁeédﬁﬂﬁn rzh&flélc%s
dosage fornms, 10 which include, 'but are riot limted to, |qu
or suspen ol expressimgsthe ﬁiqnpé Eenfoiire syitable ppss setlorfog scxampley aehosccell is

m cr ogaps I S ectabl e or. infusi

sol ut ?%ns%ﬁﬁlggéd {(ﬂtgrair? \éggljfe gslrlﬁvepderﬁ%%%ggo%gfﬁi% @ugfceaﬁWﬁ]i‘esgqséf? E’r? and
the t her apeinired mﬂeﬂ éorsiitions thatSpefial Moo ?f(fdﬁ@tidnvéff TRASIGIIE QBN ippStER@t | On
and dosageeéqggiiggn for the conpositions of this invention dependS upon many

factors iR theSGHUSHGE: |imted to the type of tissue affected, the type

of autoi nmune di sease being treated, the severity of the disease, a

subject's health, and a subject's response to the treatnment with the

" agents. Afooexhnge,yin géneralfesns)thet produntion o recambitaitySIGE BEPBMR) pfeidd @in
subjeg; and Fhe ngF of adm nistration. .20 The sol ubl e SIGLECPBNB nol ecul es

Cmay be adMYRtYSt & MeY VEGORSETRE} ded tien follewingnptepsr | At Bucksio apid malsclorcam be

sui tabl e

A i st 1o e S B ol PRl bl RSk S AR50 B8 b

performed over various tines. In one enbodi nent, the pharnmaceutica

conpositions of the 25 invention can be adninistered for one or nore hours.
In addition, the adm nistration can besjepeated depending on the severity.

of the disease as well as other factors as understood in the art. The

foll owi ng exanples are presented to illustrate the present invention and to

assi st one 30 of ordinary skill in making and using the sane. The

nmet hodol ogy and results nmay vary . 63 WO 02/ 08257 PCT/ USOL /231l 82

depending on the intended goal of treatnent and the procedures enpl oyed.

The exanples are not |ntended in any way to otherwise limt the scope of

77 AR AN I 1

1 ons



The follow ng provides a description of the nmethods used to obtain the

Si gl ec- BM5 eDNA cl ones, the sequences of the eDNA cl ones and the SI GLEC- BVMS
pol ypept i dgspz0fie Nnucl ei ¢ acid nol ecul es having Si gl ec- BMpdwgdgRsisde
sequences were obt ai ned by 10 searching a proprietary ESTdat abase (Incyte
EST dat abase, Palg Alta, man gene sequences that exhibit el evated

transcript Pels tifgsndiselo ’é‘agg@ ! dils e/ ¢ Ik 23163 BEGBNS-ensbding

tissues, i e clo sfrom

e pr opr i kit ashdbidents GRNS o BRRbly bR s dRBHAHY Seddiin SHARGE 1

gf It he (é :vghnelmfg I\?ﬂ?ﬁl1tabteules}qxressiohe?cﬁmar sdrqubntem,t asf d@dn‘@eélnm‘dveotd géhe?f] ldﬁ][lce

. Siglec- a a is pr xpressed in eosinophils from
an ast hmat F)épl’?félppé/ﬁ@tor eeuiALping M@mﬂ/ﬁﬁﬂcﬁ g KRGS ddiei sBresiQuessiss of

Si gl ec-8M5c4, ﬂeq{?brodu'egd:mto i—ﬁﬂ‘nabl’e%@b by StatiarPiths Eo%é%ﬁ%l@%sééﬂﬂ@% %ﬁl& rther

- mning of the same ESTdat abase and’ acqw ring th rom
i ndi vi dual tremdfoxmet! dpstds walBirédswider eonditiing gha arwwglmpfadmﬁobfahd ifS.al dhibe

purified n cycle sequenced usin t ator chemstries and
Cubscauent PPEMS Bt o yat BEP G Utk PEBAOTELPG BNSAsR SUBLst Bhi do
gel's run ogom3l SIBRS Pae nces
of the Sigl er@%BR/%ZIZ%}EI% ? onefsn%\t/%rg ghgha?zée@rbwh gé\dﬁgﬁ op ﬂ,&t%&g%lgﬁ%a? H&{S

( ORFs) on indueers tTrharScB@LEG -BMSemrnieine so pmdpc@d lsa‘scdakeémonoﬂmcgrdwmmuﬁme)r of

t he eng g%rot nucl eot i d ﬂaglg al SI S was for ni ed ,usi ng
Soquen! er STGHY £ e pils Ha iy anE RO & gt PR SR, o LS IRAGREVAR o1 o
0, Nadh SOgbmthstodR9 hetiSin #perile ci d
sequences, (ﬂld lSJSI n tlﬁe 30 St ?glét us?gﬂAl%ta@leg#id 'I%gl?ﬁ?&ghg&l (?H E%a?l%gﬁ’e}ﬁ
notifs. Seate&tmropllg JoRiéCXPRsEIPM Sy StamR bnovmemtﬂna‘ are@ohen, &zt 4l cumeMaMmue bt &), | owed
for further SI larit. 5|n the Pile Too 12/ 48257
PCT/ USOL/ 23883 TP S&‘E@%‘(%%?r:'f&s fé@ﬁé?’%?ﬂ g i‘?‘lui’éfﬁsr;]“? Pr@%&eé%ﬂﬁmﬂﬁma@m n
was identified in the L3 clones, based on this simlarity analysis. A
conparison _of the am no acid seﬁwences of each cl one sufg‘gested that these

cDNA cldnedhg ﬂ@%@%@m@m&gf anvesiencsd fpagmeetsrﬁ;em icaiy be gepezated by

honol ogy 3 e . Tk u ot de S ces

desi gnat e\(lj\é g e%mgggsgéﬂ %L@glpn}ncl@% o %)hf[?i ?)srcoglgeigwga g‘?‘?@eé’?( SEQ
| D NOS: B- 1golypeplideseare wabislirgnat mcthshﬁlaEa:n&yS)e Bunehr fperd td:aPrdmngds Mot
data system PHRED,_ was used to track and process t sequence data (Ew ng,

B., Hiili earea LDugav»érL@nnd Ronneys K t?ﬂeleﬁzoorvgameﬁéer@étrmpes%&eﬁnmsem)eﬂag,
8:175- 185 t HRE
Accur acy assessrre ! n$1g w&%kﬁﬁﬁgﬂg%ﬂcﬁ m iﬁ/\%?(s: S%hggfzg r ‘g’r‘?b‘i’lﬁfs%f

separ aite smqﬂnemiegy nmilxzmgomhl gipplied MBiessen{sEWB04, pEisudeaBﬁmtﬁi’sezeﬂ (ApplidP98
Gef zome Resgearch 8: 29? gg’a?ecal lil g of automated sequencer traces

usi ng PHR Osysfemsz, pg,tpr b ?@P@éyl} 1SS BYCARSsBIpplied Wﬁ@ﬁlﬂ%t%r t ed
usi ng CONSElrdofear dfo. ablds, SRA la@-biftoxyRABofF1E g t6d 9

Research 8:19S-202 Coloﬁsetsi VEIgraaphl caxyet 08 or egsequaéﬁgé ?‘"ﬁcrilsi s |ng ¢
manual |y itesgeatsare cerhineiciallydhvedatde Sogrmpnyi ehemical supply miseg sequence gaps
and achieving contiguity, as well as to resolve any anbiguities within the
sequence. The Ami no Acid SecEuence of SIG.EC-BMs-L3a 20 The nucl eoti de
sequergze OfheShradet mBbatiot fravideSE valy ote?m mol@HIeS, stbh ast 'S
predi ct ed to‘% epresent a Igl fferenti alé\ﬁ spliced feor m o? C?W@ﬂ d
transcri ptprotﬁhé Sliystegivevg- sBh mgdlfmaitqndevgéd]dneneplamc)ueﬁ wdmgaarbyr madl ng

frame of 5 o_aci.ds in | ibits str ctural pr o ti
shared by Bacy i STHER FED g@%sgﬁ‘gﬁg@p@%%gﬁv AUYES Ktap e %@E‘EL‘:@E
protei n hastingies B?nﬂﬁbh@l(ﬂm@-msgiﬁﬂéiﬁs described in SEQ ID NO.: 8 (Figure
2B). SI GLEC BM5-L3a includes an N-termnal 42 am no acids hydrophobic
"signal peptide, a 397 amno acid extracellular domain including three

I g-1ikg domains, a 25 amino acid residue transmenbrane domain, and a 120

am no ‘acid intracellular domain wuch includes two putative ITIMnotifs. 30
65 WD 02/08257 PCTI U SU 1 /23082
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SI GLEC-BMS-L3a is expressed in eosinophils of an asthmatic patient;
therefore, SIGEC-BMS-L3 a may be a cell-surface r eceptor that regul ates
adhesi on @{udagnerates intracellular signals to direct eosdyo@dlsdgat ur
ation, recr uitnent, and activation in sites of ' inflanmmation. Thus,

SI GLEC- BM5- L3a _nma rove to _be a~ potential target for asthma 5 and ot her
di seases’ oRECHMB & NYGLEIG AGHR MALEGUNES & BNGSIGEEGIRMEC- BVS- L3b
The nucl eoti de sequence. of Siglec-BMs-L3b, as described by SEQ I D NO.: 2
(Figure 3A, 10 clone 527595), and represents a partial transcript that is

| ated t i gl ec-BM5-L3a. Th ial ec- - L | eoti d ] d
o G tE of AR s I A REe HANAY dEg PGS RHlc R SIS
shared by {HB3ndddb d16CKE-BIE bioidhs, bf ATLARRGhE b€k %gc?ig&? rﬁ[@%fenef‘d ALude

sequence of S| GLEC-BMs-L3a. This nucl eotide sequenée encodes
- S| GLEC- Bvshargip, g obRiAn neleculy is e RINAnmokecie that) Ums cleerl esubjdcted dto indBEsQldrD

NO.: 9 15 (Fi. 3B) .th i N | ete N-tei~rni | 15 i

Nt it hyar opAbiiala Bl i 055 SRung AR oleenlcn vl kipun iRt

i ncl udi ng éﬂh’gﬁe, s $dnlftéro 610 BBHL ) Mol RN A TIEWInSQ080Y, N Gid réﬁﬁg@ﬂﬁ%g@&}&&& gfot
GLEC- ngsrre r and

found in Sl BMS-L3a, a 25 amino acid residue tra ane domai n,
a 120 ami ntheguesant inverdion) thelsaquenorsethel esaddenthe iSEGLBESBNSoprptsing tor \faghEhiylof

nmotifs,,20 1.No [ ence of Sl GLEC- BMs-L3c The, nucl eoti de
sequence o?@%ﬁg%gﬁeé%%g'cﬁﬁgg Fe ¥ PhIW Dy BE Do NgrO: §e‘(‘%§P§Ei§raéld23A, Vegl%ne
652995), reuareNts a partial transcript that is related to

Si gl ec-BMS-L3a.. The 25 Siglec-BMs L3c nucl eoti de sequence encodes an ORF
of 573 amno acids in length that exhibits structural properties shared by -
CD33 but 'Eﬁ@ﬁ the first 122 am no acid residues conpared to the sequence
of Sl GLEC- -L3a. This nucl eoti de sequence encodes the SI GLEC BMs-L3c
protein (SEQ ID NO.: 10, Figure 4B) that includes an inconplete

ext—race‘{ | ul ar dompin 428 amino acid residues in length including three
| g-1i k&> dofRf maclels geidspolgeniss elcihe inveation seayube crecorbinants moteenkss i each
2

S| GLEC- BM5: |.3d.: i 082s7 / US01/ 2308

3 oL EG v B‘,S% B SbauleRU8 e s 6L S SRRl A s ﬁ‘f’)keénta ahopp
ami no aci dSigiet+Bi¢E ké¢quence. dBoredxamply, ¢iie Sipll BIES séqiendiibhad by Sused b¥braRAI§ S -
The Am n(l\)/EfAci d Sequence of SI G EC-BMs-L3d 5 The nucl eoti de sequence o

Si gl ec- BVSPEIFCIOLL0 FIEHALT BLFOBPIBEIPISCWS. - 4 (Figure 5A, cl one 1709963),
represents a partial transcript that is related to Siglec-BVMS L3a The
Siglec-Bl 1S L3d nucl eoti de sequence encodes an ORF of 431 am no acids in
| engt h2Q hatheetehmbiector dneludesubual isprod diemitddets, plasmits, bysnGBE 3nkphapasigs. the

first. 45 am A9 (gci dt reshdltées 10t con‘gar (,ad o the sequence, of SI G EC BM5-L3
a, and | acWE RS YELQT AL EhAPloRNREYRLY renlicatng uedly nSAMRTISNIEs & replippr; that

nucl eot i dedifBEUBE GEpIRAGHTIDS tic EDISA Gvitn BYSapRepREO R &éﬁ@gk@é@% thd-

Figure 5B) which is 410 amino acid residues in |ength includi
i nconpl et eprefrred yeqiondisgctaintagiationfafithe ragombinentdvectirristo thetlost c2l). adrivas aci d

residue tr a gnai.n. . 15 .The, Ami no .Aci d Sequence, of S| GLEC, BMs- L4a
The nucl eot d{e}&g%éf}{e}'ﬁggoﬁ ué?dgls'écél-aél\f@r E’?é’}?l?;t? f P%@‘E#FW‘EE@IPWQ{I@QI S
(Fi gur®s 7/sdesdvabvebtS@iikner 1988 Botlhsiqres@.dlegential |y spliced formof a
Siglec-8 transcript. The 20 Sigl ec-BMS L4a nucl edoti de sequence encodes an

open reading flame of 467 amno acids in length that exhibits structural

propertie h y : . (o) n r. of N-termnal .am no
acid resi 31;1%5.6{ e%g{éé ‘r’nuci g T %@g%é@ge&g@go%@ C‘W‘ﬁ&"%?ﬂpﬁ@r BiReRtide
protein ( SEfhenBes\Nin : frakarkotiiliios sifhryotiat hdshcdelisles Tha R6frai NRtA€ iflclude
extracellular domain including two Ig-1ike domains, a 24 am no acid residue

25 t r ansmeTFBICAHEN dYSTHATH , CORRIISANG G apwDEession; epntiel relementyisagh @sreipnompier h

“inclu | R : ' 1dAG . Agi equence of
S G EC BB Gyl letbs R bEthe NG AL AP SR B b e
_ by SEQ | Dused forbrefriiang eheBéxpressione(e 3344086 ption @BA/RS @RhSatibr) Wil an! §Redtly c DNA
cl one of a}m&j(i(lflseren%i%l I X sgl iced formof a 67 WO 02/ (18257
ed Siglec-BMS sequence In an appropriate host cell, such as Escherichia coli
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PCT/ 11501/ 23082 Siglec-9 transcript. The Siglec-BM5 LSa nucl eoti de sequence
encodes an open reading frane of 464 amno acids in length that exhibits
struchu~awoanepenti es shared by CD33. This nucl eotide sequgiagogRsgses the
S| GLEC- BMS-LSa protein (SEQ ID NO.: 13, Figure 8B) that includes an

N-term nal 8¢ ' LC S l_.p id 62 5 agino acid
extracel | u}% reﬁghm%ﬁaﬁlngﬂe%%g ?%b%+?@§ aﬁ‘oﬁﬁ H’é"ﬁidg’a@i gﬁil’r%q]‘é‘&‘feé esi due
t r ansnenbriscieitde maomotes) ctoastBitivemprogotes,dsderdtina Cgrlaly, BhhARER '&ai’x‘Q.i‘iﬁﬁon

i ncludes putative ITIMor | TAM notifs. The Amino Acid Sequence of

S| GLEC- BVESTERA® fRE ofhen dapscrntionaluegiiaont elsmghisc- BB L Stpressisn desitrol bed

. by SEQ ID ; { 6 epresent s transcript.that is
rel at ed toeq%?eéﬁzseggg%g Enélg,ﬁ’eg ﬁéﬁgﬁg&gl f?érrloen il%fa? mi*p‘?q%c’é’ﬂﬁrfl‘f)rﬂﬁq ginne-

Si gl ec-SBVDAlGano Fyeeredé.gc pBkEybiGthosticdlie) bhdlRitheia GAE RrBRELSIES dBR, OPeNn

- reading frame of 287 amino acids in length that exhibits structural 15
properties shared by CD33. This nucl eoti de sequence encodes the

SI GLEC- BMBpedific RABhA6N st SOk be ichuired 9R) 1 hat. i ncl

N-termnal (15 am no ac F% hyar pdg%bPec;eéi”’gr%‘g?ﬁg;gefg?‘?@e?‘;mg%&%% Oﬁ%%dﬁ%g‘ég%g
extracel | gbquencndhese sighalslinelpdorthy Adi@ initiationecodlonaing adpoehtaBqidhssy. t [havi ng
a sequencecanot foutrﬁdrsj.r} Sb%SSEC—BI\/B- L5b which shifts the reading frame of .
the G ter TEWRIVISFRIDS S 9/RGEMp, 5itiaon and Jipetieaen spquences me ipBrBEto G | acks
a trangnenppaptae @RPiessior R Bo 2ddH ki ' description of
anal ysi s gPptEeaqggrpes??on pattgr ns g#@%&ﬁ%%{_?%ﬁ%&%? %gcrpgypﬁgn%gfea.ari ous
human ti sdlpsevasiingasks whetenomly dbe tedihgisqquence,Nar 4 ertionbihefeof B8 hnRARE,

(Fi gurel vwere obtained fro ant ech N Blots, C onetech, Palo Alto,
CA): Each T ity acﬁg}rgoﬁg‘éﬁﬁé@(h’é\\%% &5 AdiGinjtiation ¢gden ogrsirhe of
poly A+ vedddr aBhRRertdodd] the lihiGi§od ' ny | g 30, RNA
sanpl es F?f)bm human sp]reen, Iyr%ph' n%dg%hynﬁgggggf,ﬁé %é%%&n%%dr{g%v,%%%dtof et al
liver (MIROSHigrdransenntion sfsthemntite dhesrt) alfxbgbhaiss tramsetiptonay MRi¥Aemargdes

fror , / . h brain, heart, skeletal | e,
cof on, >t e U BRER el YR o G5 s S ptufb Bt Pt i acinaing: anc

PBL (MIN Ekprassici?mbgpbe ehhaicyd BR iR i0eaEioR WP Ehlth brbPri ed by
PCR net hods, uli ng1 fﬁul Ie-l e%ﬁfsgrg! ec- 0Bl\/B— L%lﬁggﬁga%@@gﬁggﬁ%e%ggﬁ%g%

begi nni ngRreHSEhEL 9. a¢t alc esnits Prabg el Lihr. 2011@5463; Bitbier, et ak) 1989

nucl eot i dgs, C .47\ Si gl ec-BM5-3a, -3b, -3c, and -3d, from
nucl eot i de pooﬁ??gﬁﬁgg)éi%gﬂ%e S 1 probe includes splice variant
sequences comon in Siglec-BMS 3c and 3d from nucl eoti de position 428-593.
The S& pr obe i@gglegdes splice variant sequences common in Siglec-BM5 3b and
“3c f£Om hike PEEITdVeSEs farsapression akthg Siglee- B ssquencebimseukenyetedrost edlised
fromthe RicHleexBMsibs CoRtAva € It » .oAddi tionally, a 10
~3-actin probe v)f/a.s l:]lS egoasaa g‘gﬁ%té’oﬁug%ragg@g{% %gt})lﬁ{”&sh? Olpsgercﬁmﬁﬁ ?&Otﬂgqr PCR
primers usduessipngiandrsattecellse Mtlodn esxpiesion heonbyot telbﬁa’idﬂtsaﬁféldd%iaﬁohﬁ@éryq)?d: L3

15 5 (596-616) TGC T TCA CGC_.CCA GAC (SEQ I D NO; 33 1319- 1328
TGC AC(G cﬂ&"‘%&? gﬁ’geﬂ%’@‘t %"é@“ﬁeboﬁel.agh?e%r((sb@ &h ghask, R@@IW&ss_tor@e 5' :
428- 446) pioksn » : ' (BT6- AAG TGG
GAG CTC T SEar o rin Bionibioes B Toafler sopericit DUl vAAGK, 398 broftfid G
CTG G caemiarerdrnSEnapnxbiasgynes or frof5RahhiaRIn GAGeSTT CCA GGC CTC ACA G

" (SEQ I D NO: 38) Probe length: 237 by Reference Sequence: Full |ength BMSL3
starting with ATG '

The preferred vector includes at least one selectable marker gene that encodes a gene

product that confers drug resistance such as resistance to ampicillin or tetracyline. The
vector also comprises multiple endonuclease restriction sites that enable convenient
30 - insertion of exogenous DNA sequences. - Methods for generating a recombinant

expression vector encoding the SIGLEC-BMS proteins of the invention are well known
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w 30 The probes were individually |abeled with 32P-dCTP by random pri m ng,
purified on a Chronospin 100 colum {C onfech), acid heat-denatured. The

menbr aneswRimsirehybri di zed i n ExpressHyb Sol uti on (C ontpegiy)sodb30s8
degrees C for 30 minutes with continuous shaking. The nenbrane was

i ncubated with the denatured. bes. anpr.oxi ely 2 mllion cpmper m)
in fresh E‘%ﬁ‘t’%@i’% C%ﬁﬁfq%ﬂ I’F‘)Mal%%ﬁ’gﬁr gt %P (l%égryﬁt@lﬁ?bé@scg,”m&i*ﬂIlfaé@‘lﬁ’m’?iuous
- shaki ng. TQgudrebliassingeEanes N8sbratBrys €&l &bri 1@?} 2l 18257
PCT/ US01/ 23082 2X SSC, m(/:ggnt ai ni nglo?lgé% SD: 1rp]§§(1)?1'8% 1g’m’ n ?‘st Aélt\é\@egor%@%ﬁ

t enper at ur @ 985 berxent Rrakesyls iyl Mademdam§iokmyetoah WitengSongNeév YXISST).

. containing 0.1% SDS, for 40 m nutes at 50 degrees C. The hybridi zation
pattern of the nmenmbranes was obtained using " Phosphorlmager 445 Sl

(Mol ecd ar Ty prafored  veSien oy biratiaf) Siglec-BAY @arsigls Sifor ﬁ@%&é’deﬁ %ﬁe&k@d a

- 4.4 Icb transcript in human inmrune tissues, including spleen, Iynph node,
and PBL. LBMSrpaleptidesqtre efnytssion Bratols vhiehars compatidlaneite palkaryotic hedt ecliabl e

i n human, n Jow .and fetal 'liver igure 1, .. The Si gl ec
BB-L3 1 7 Tt ARG Yy ety naymi Tt o el ot Pt mg
brain, 10 de@hérciabkpbres NFSElRample] PET kieBRBRY (c.b. YHT-25 Rbvaden! @%I’ﬂ.ﬂe’

pl acenta or Iung. EXAVPLE 3 The fol |l owi ng provides a description of the
Bnal ysi s PLUKSCRIBF absgemiddsimasens. dplalis GAn HSBOBT (Giboe ERiL, Rockvilks | ous

tecnni o R P8 EREEE b DERE RS SO BN S BBt TR ne
t he tissuehadicllsi buti on of Siglec-BMS transcripts in RNA extracted from

pri macy human cells and cell lines and 20 commercially avail abl e human
organ cDNA. Human I, Il and Imune Miltiple Tissue cDNA Panels were

ur chased [ Lk - fH.OMm nonocyt es, :
TN st mul e g et BipsioR Yol Ene B SELSCHIAS yRIRCEPO2BE W ¢
Trizol (GtheenddBed STEHERC-BMS aolypepidys aeeapisich veotdr@hith RecédngsibRf withe
manuf tur%%. 25 The art L[%Ct ed RNA was reverse transcribed into cDNA using
the f ol oviiUKEYPIE:RASE 6ilsiThe moge Pfsfeﬁiemﬁwept@ﬁsarﬁth@astcampﬂm vith iveideheate selisol e i n
8m'cro|il%ﬁ, } t P 4.mcro liters
5x first s}%ra H%E%IP éJr{p r?%&’@%@‘%%%?@(‘gnn@ g%%ﬁ}{eegrﬁ Sag%!@ll%ﬁ]l%tg%gﬁ%?egaa de
t ri phos phatosmnfetéi@Pyoufe@s.oTppiBily) suck veitorsard proedsd Containilvg BImvenlGhbestriRbn . 1

i anapol 165 K et s fosbat DNAokesgesrin dopisth Ly (REeHo RS e

. Bi ochemi V-10NPhhrAAGH)O OB SHpPar Wi ' : e ion
m xture wacl?;l<t 70 % 02/%?8;5]3%%/ 1150??1%1%“2)}1%1nguglgé;?g‘g}ggitkg’fﬁg’edgr]gzgf C for
1 hour20 t H&TCGE, #3852 5Paand smiler puraryiBic ekprigssée) veatos. st or ed at 4 degrees C.
Custom priners were obtained fromLife Technol ogi es (Githersburg, M) and
sequenci ng paraneters optimzed for ‘each printer pair. The quality of the
PCR pr odudIGSTASECEORISYSEEMBEY el ectrophoresis on a 1.2% agarose gel. PCR
was carried out S using "Ready-To-G" PCR Beads (Pharmacia Biotech Inc.,
Piscataway, NJ) in a 25 mcro liters reaction m xture including: 1.5 U Taq

pol ymer asep, .1 - TT ieS H.9..0..al. enper at ur e 50 KC, I.5 nM
Myd z, 208”‘5 Xgmé‘%;{chfﬁ‘é’%%’rg’g‘?e%taa&g%‘i@g@gtsty? S8 G IR v @%\fﬂ ri?(f%%ldwl of
each ASi ngphagand, bnéasimd borhprising 2 WE/LHVS nededtide @ecgfe@&yslt a ﬁa%ﬁgu heépéofeach

of the conmercially prepared MIC Human |, |I and, 10 | nmune c panel s from
d ont ech. Egslused e aswiallndest cGHed Vaiety K€ exmpssicaaveciosihesti systemd ey & 1

PO 5 S 8l T SRR A B b 80

to express (e.g., produce) the SIGLEC-BMS polypeptides encoded by Siglec-BMS

nucleotide sequences. The host cell can be either prokaryotic or eukaryotic. Examples of
30  suitable prokaryotic host cells include bacteria strains from genera such as Escherichia,

Bacillus, Pseudomonas, Streptococcus, and Streptomyces.  Examples of suitable
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5' (852-870) CAC ACT GAG CTG GGT CCT G (SEQ I D NO:41 ) 20 3" (1560-1578)
GAC GIT CCA GGEC CTC ACA G (SEQ ID N0:42) P3 priners: 5 (8S2-870) CAC ACT
GAG CTG Gwd o2fed2s® (SEQ I D NO: 43) 3' (1670-1689) GAA AAG AfeTASSo1 /85082 GAT CGC
(SEQ I D NO: 44) 25 Expectedproduct size for each L3 splice variant BM5-L3 P1

by 6520050 5RJe 30 GUSHI(E eI SRS SRS el e Sishy Raramiahin
expect ed tegllpe ASprféired E8HoddRentSstévidys @%sﬁ%t&kg&t&nl (ﬁ)ﬂg%{hen&at?xﬁﬁ%mj n 30

the tabl e above. The results are shown in the table dep Igure 11
A Vv 71 vagor {wvosesr, ExibrlrCA) PeTQB Bodanirad e 2cellhepGEK| estarg Ppamagades a

. d i pti RVASTH h ' ' f g0l S
L ansori praedhior, A7 IRBKEE e S IR SR L PR ARE R f 0B e sy sver

G'een J 5 iR @atip) i fi cation techniques. Human |, |l and Inmune Miltiple
- Tissue cDNA Pailels were purchased fromC ontech (Palo Alto, CA).- In
addi tion, RNA was obtained fromlynphocytes, eosinophils, neutrophils,

-cells, ) - Spi i,al . | | ls, .
el s and Torparonef FRfecBhbMdhes SIS pré@h B PP B b meibpin s

above. ThéostdA ivasompiidhied be svell known nteehodY Bt GRAd o ER t)RIFEM vsed REl
Bi osysteng, Foster Cit%/), CA) .. The SYBR G een systempernmts relative
quant i fi caPMosYHEmachployed t Fomnsxrmple. Juelierrtie” Besipeells dare ointiodicede (@)

house-keepi o TN Y [ | Lo i h

anpl i fIPcatﬁl:agﬁog PEé yg‘%@%ﬁ&n@dﬂ ﬁso\égsch&tSJ Ib?é%hcnbé@at%rf%ﬁ%ﬁﬁ%& éFﬁ‘i’O‘i% see

reacti on esexaerple Gohen enalan1 9Bl Pr&t Bbhd 3EWUSEGURNIOE MRiAR! TOnetY.s198n ( PE
' zed for beta-actin gene in the

Bi t .. ALl Lificat, j
i near - poldlesiis: Cltien doFater dam! Bt vEE Sie Hobrobiwsion: ol Baig wer e
used for affbdr! NGl VektRde S/ RRNsTERLIAN PordilBorkatnin (ARARILEL B, 124

the L3-TM priner pair includes the putative transne € sequences ‘conmon

among Si glbgcaBvs Bathodglincluding electtopodationf caionituligic of salEtrgnmeit (@raH®03; t 0

1966; [the ri gLt {,ncl udes i.ce yariant _sequences common ariiong
Si gl eég B%?B@@ngggéaf'g%w}gfﬁl%gt’ ilgzé ﬁgqﬁ%ﬂc@’ P%A4716/-,137a?’nzﬁ)t he S2
primer pair includes splice variant sequences commobn anong Si gl ec-BVMS 3b
and -3c from 25 nucl eotide position 1948 to 1966. The data was normali zed

to bet a- adtpeesHilhe ey epllsaiel, celbnthek perdain ex rRNAf mblbeila cufeths gorevent
ori mor o £ O ey SR RN plalet SR EoEE Prcrbadar Sombis. #ilb o
(1603- 162 tgsulting FASHCIEGanEAGAT Af ABn{bSREe: DRANGE the)préent(ih9éBion Y/BIe1EHE TTG
AGT CCA TGA TTTéSéEQ I [% NO: 46) l72_ WO 02/ 08257 PCT/ USOL/ 23082 PCR product :
363 b%o and cloned to produce single colonies. Cells from those colonies are harvested, lysed and
their DNA content examined for the presence of the tDNA using a method such as that
described by Southern, J Mol Biol (1975) 98:503, or Berent et al., Biotech (1985) 3:208, or
the proteins produced from the cell assayed via a biochemical assay or immunological
method.
25
In bacterial systems, a number of expression vectors may be selected depending upon the
use intended for the SIGLEC-BMS proteins. For example, when large quantities of
SIGLEC-BMS proteins are needed for the induction of antibodies, vectors that direct
high level expression of fusion proteins that are soluble and readily purified may be
30  desirable. Such vectors include, but are not limited to, the multifunctional E. coli cloning

and expression vectors such as BLUESCRIPT (Stratagene), in which the Siglec-BMS
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Sl: 5 (428-447) CTC CGA AGC CTG ATG TCT A (SEQ ID N0:47) 5 3' (576-594)
GAG AAG TGG GAG GTC GTT (SEQ I D NO: 48) PCR product: 166 by S2: 5'

(1343- 136y)p i sTG GEC COC TCC TGC (SEQ I D NO: 49) 10 3' (pk&6Golpd@y GAC
GIT CCA GEC CTC ACA G (SEQ I D NO 50) PCR product: 236 by , Beta-actin: 5
GTG G3G CGC CCC AGG CAC CA (SEQ ID NO.51) 15 3' CTC CTT AAT GIC ACG CAC GAT
TC ( SEQ | Drempenseymaychs kigaserinto theaepcly imame) witls seayermues fonthemminertqyminal des a

descrit | ! . | i on. of
A N R O e N
transcri ptpN vevtdrs @Vag Hoekd &CSclled (LB9) J-Bidb Cherk 364:5301L5589), aﬂ'ci‘%eg!%l{@”

. chronmosoma| map | ocation of Siglec-BMSL3 was determ ned using the
St anford GBhg REEa: ivesforsy rrpeepamnMadiser aiser enaynalse bsi wspd Geon exmesseforeign

Radi at i | ' ' ' h t hat l.d_all
ol 11 o Dk YBAE BCIES Y ety bl R e R R B e B B
condi t i onsproteidsudedsoldEle dagr eas ¢@silyorbeSpurifiudt &sin el ol by 28Qrptiad @5 of

95 degrees C, 56 degrees C. 72 de es C,. for 30 seconds each; followed by
72 degr eesSleiafioneragirasa fpeads fégovf‘%‘ieﬁyr elvtipn iRethe pEssence ook dice eglutathiorgs

hybri ds of : AP . it d
negat | ves poum il B S viEhs OB b AuBZhERER, HroBB dr 0y A0
Hybrid MappbtegseSdeavegs siteh @ ¢hat thevaleneslirptent efdnterestcanwe rplehded fohathietSTal
anal ﬁios artﬂaj nst 15,632 reference markers. This analysis yielded a |inkage
to t M9 AMIEr s, D19S425 and D19S418 at a distance of 32 cR [ Log of
Qdds (LOD) score= 6.47] and 29cR (LOD score = 6.28), respectively, and
corresponded to an approxi mate physical 73 WO 02/ 0827 PCT/ US01 /23082

di stance ofh 988t aVwicB7Omktes caxepigoe, weatumber roft tectorpanatainidg constitddvek by -

Ref erence tq the Stanford Radi ati br i ..,of thjs region of chronosone
19 gi ves tlﬂg‘“ﬁﬂlé‘-tprEnR PSSty g@ﬁ?ﬁ%@&f@?%&%ﬁ? gp‘ggégi}gqeg@ngs,edwth a
cyt ogenet i gyle@gakdeO AuSiibel : h Si PRt i | C
790A05 of the Wi tehggglb gﬁgi(gJﬁn}g?o%(;ngé{a&ef%%ﬁg%eﬂ1%91?1\5/‘2%%%5?}%&.0 nal
Gen., 190, 15410684 1999)) PCR priners used for the chronosomal | ocation

met hods included: L3 -TM 10 5' (1603-1621) TGC AGC TGC CAG ATA AGA (SEQ ID
NO: 53) 3' (1948-1966) GGC TTG AGT GGA TGA TTT (SEQ I D NO: 54) PCR product:

363 by EXAWafesGylide phagt &xpréstithn@ciiodiedRsd, ahslegiédshinl (I Qqubhe Hengrat i on
of Ig fusi OE@% oteins conprising the extracellular domains of .

Si gl ec- BVBSICEEGRY Sprgtei cans: dravendsy-anyfof g agmber efitgomatessn Far grampie vitahi n.

20 Pl asm I.[ - fUsi I.NS r nstruct ed iefly,
el cot | ddTRARENRAE o e 165 T 188 RORNEL i CBUS FRRL Fhl cp1oF) R
SI GLEQOBVS 1035 1¢54) may $2666dH)100¢ oSinGombiBivon vwatidBe oheps éadanialidrcs dobd om a
liver cDNA library (d ont;?elc%ﬂg% PCR nmet hods. The nucl eoti de sequence

encodi ng t ¥ Vektakamaisp¢ nEMBOSV Q- HE-BVB. wAlerapiévely.i Mantyproingtered
into a pr j r i: Bri gt I .
Pri ncetgn%g%%%%r 8 D S%E&tl}g?for fg’sb Oa?gélﬁag%a O@?{#%ﬁj&;ﬁgﬁgg é{rjf’b]'(1 éﬁfgopr
onot er; Bdrogli¢ et Ml (€984 Sgiert® 8B43R 8-848); 52 hebi3fhock oprdmiotes ¢¥{in®Rs i e of

Si gl ec- BMy,.L a i ; BMS- 13- 2. .SEqUE Additiopally, the pdl9
veator 1 noyitinaet B W R EREHE Foth Gal PR b | Ch4Ph oh g ek ssmArud

mut at hgn | i i lidi 86mh 1 { on
encoded t#giﬁgenlﬁﬁgﬁggéé‘sﬁﬁ|l¥liﬁ%§ﬁg?i§g lrﬁ‘?fgt %‘gfh&gm gna[zy'g;}valgtﬂ %%+ glgﬁl_a%&é l g
and Si gl edtaBsfetijon. Hoe r@iigve of 8udh tpchniguesn sger HobbsyS. war: d/eGmve $e@dodin of00S
cells by AF-transient transfecti.gn. The fusion_protein was_ purified fiom
COS7 supe Fff’%ta"@ 7%&?”82?&?’ oépgg%ﬁﬁg’fa%mloﬁé}”n Al h}?-ggcrp?l 1@01% or
(Pierce, Roekivats and WeisdBEP (D885 8n: Methods for Plant Molecular Biology, Academic

Press, New York N.Y., pp 421-463.
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74 WO 02/ 08257 EXAMPLE 7 PCT/USII1 /23082 ° The follow ng provides a
description of the determ nation of the binding specificity of the 5
extracel | Weaky@eai n of S| GLEC- BMS- L3A and Sl GLEC- BMS- L3 fasigdh1 BEdgk el ns,
usi ng FACs analysis. M xed white bl ood cell populations and henopoietic

cell lines were obtained to determne the binding specificities of -
SI GLEC- BMBPR 3AeraAdv e seiomRiiiems thatqan beused|te sxprats SIOLEC-BNesprotesns ik an t hi s

lysis i he.f ol QW NGiaGeld . J wWhich .are EBV

Cranstor mel Bt et g, e Sith Weseli® duder s Afrorife, Bbfkal polbalsl uos

HSB- 2, and(ARAJRV) chumbkaisedun £ hedter ta eXpesd fordiynphieb HﬁSﬁMEPier&'ﬁlug}%ﬁ‘Mbeiﬁ a
cel

. erythroblastic |eukem g cell line HEL, and nonocytic | l1nés W73 and
HLBO whi chOMBrAICHBPATIAdRVRS: orhet e ease Fredmey DICIE(-BMS prseinear begloned

vty ¥ _ . . half ; M
U heh g MOk nebeysElifal 26008 of Ay e RERR S PR Al AT s Mlder | e
Si gl ec f uséamtropobtths polyksdrirp peonyter. mBuaksfhll sértioh arf S &I-BMSRn@itite
cont rof ) " atP5enEs L Rist sy PoLERSH et Mg e P e ercombinant Yo ORI | 5.
Rabbit 19 doat Pr@eizhqib G@borPinant irusbO¥hs thd )seWed ﬁ')!féc? 5?&%?%;%5{‘1% chPﬁ’s gpcro

gxans/mllioncells to prevent non-specific binding o on the
f usi on pr olfréheplusin latvae e whinheJGHEC-BViRepiotent careberexpréssedi(Sahietdletaid (1988) f or 1

cont r i Rgal? o ol RERRegis s £l LB B Moo st o g1 71 7o
(Jackson I nmunor esearch; West G ove, PA) and/or phycoerythxin 25 conjugated

anti - CD20/ PE (Beckton Di ckenson, San Jose, CA) , anti-CD 14/ PE
( Beckt onDilakeammalian bord cells, ia-romheppf yiselchaseshepiressemssystpmeene badtilizedin i ce

fox 30 mnytes., After further hi n t he. cells .6, analyzed on a Becton
Di ckenson g@ég}rl?eéré?%egn OHERY 1S Wgcg?s asrg%p\‘ﬁﬁlgp V@PT’WF@%W%ngWSGa% |
red/ green kel inwpgn SNpeiREAiARerigoniistise dedtbi hsRERP AT t1eShle RORBEAL | ONS
were anal yzed for binding to the SIGEC BMS fusion proteins. Results of

FACs aal yaidsirippidites legder sequengsl dnsertiorhisy @ nagssentiali £l farrBhoagiobof theW®iral

02/ 1182s7 [ S 23(182. i he hindi ng.aof Sl QLEC S| GLEC BMSL3
to the celézé g {I’#a{e%rgi éxé%blﬁeﬁ%ygépg%. g%%l?ﬁfﬁm%)&pgﬁlfﬁﬁ?\gg protein In

| ynphocyt enficedhoseddlls (BoghnrandSesl 1l 884 PE&INVER esd Skos 1nesb5psisi ki aagltionf OF
both fusion proteins, Double staining wth either anti -Cngsy?f or B-cells),
ant i - CD- | Arangerintiopsabanssts, suh asciba roys sarromacss(RSV) enbandes)cagdeersed tred

t hat B-cel; %P.}gﬁ iLngding the fusion protein, but T-cells
wer e not. l%gée%ﬁgreggl?ﬁg?ynﬁ& 0 t%‘ghgtpﬁlssfon protein to the Fc receptors on
B-cel 120 and nonocytes was rul ed out by conparison with two fusion protein
controls, .one.mth imlar. R hlg.tail .that doesn't bind F¢cR (mALCAM
hig) and JRedgition, %Iﬁ"%ﬁg@ mHP% be;hosem gor g pbdlity iy gnogytate thegxpregsion o) |
Similar FAGSifBALY 3@BetRE Br RS DiRedRlle WhbiRse otk 6. 9Sucn
eryt hr obl ast ilc I euE%mga celrl Pi ne) aéndﬁJasr%gaﬁlml(;iéﬁg.st,heggﬁ{éggafmﬁ'ngydgel I
lines di d medifisttimng ofdké piateihyinélode, divt laer n@| lEhEe! BiBicatytatiohotarbeglation,

Addi ti onal | t.he EBY-transformed.B cell lines. MB, _PMand TJ did not stain
posi ti vel ﬁlydPﬁ%l?“%% cPéPFP‘I"Fﬂé‘é‘?n’ ionpgnd; a Trdios pBostagslpniapal procRssing

posi tiggel Yyhifh tNAVEN a SREBIrEERNRENX! 6 BleNgidiGn YRS, 0P $8E bigi , the
monocytic .celll Iines,a U973 and HL6O, edlglld n%}tl@gx’hi b%i tp\fg ;b%}nm%.ag#gﬁﬁde 1

i s a FACs impattgi ®r gbrrspigingertipo- foldjingiandiondundiana Mafferemtt boshedllbyuch as

i ncubat i ng X [ lQqd I pul atigns and henppoi etic.cel] .lines
with Sigl &:@oﬁ%%%@@% r?@go“g%t%‘?ﬁmi’% gq;cﬁ{?:aqeﬂg%r e Rinety and characteristic

f 1 uor esceirecharisig fradcik podt-tanklgtidnhh adtbtes WIS RS@RES 0 ASE I Q¥Rct PA)
and/ or phycoeryt hrin-conjugated anti-CD20, anti-CD3, anti-CDl4, and

“anti - CD4. mgditietioniagd presessingpisheiniroduged, fyeigmprotein) and CDS hig fusi on
proteisg (hlg Ey control) were analyzed in parallel as controls. Rabbit Ig
(Sigm) was al so added to prevent non-specific binding of the Ig tail on
“the fusion proteins to Fc receptors. The 25 percentage of cells staining
positive for FITC conpared to background with mALCAM CDS and Siglec-10 hlg
is shown. One color FACs was used for cell lines and two col or FACs was
used for primary peripheral blood nononuclear cells (PBMC). 76 WO

U2/ 08257 . ' 41



TABLE 1 PCT/US01/23082 _FITC Stairzin~~~%Cell |ineTv~enzf|LCAI Il hl~CDS
lal gS'"i ~l ec 10 | aL~5MBB-cel|l (EBV)000OPMB-cell (EBV)O00pTJB-cell

( EBV) OpORg/gnssse! | (| ynphona) 0457HSB- 2B-cel | (| ynphoma) 0G24 Bakhsdez cel |

(1 ynphona) 1236Daudi B-cel I (| ynphona) 0020Jur kat T-cel | (I ynphoma) 3820HELRBC

{1 eukem a) 000U973Monocyt e (| eukem a) 04015HL60Monocyte (| eukem a)00pFI TC

St ai ni ng~~¥yBlangsterroz highayieldn prida¢idniloCARtdmEiRSthproténg | stabld Gexpression is

PBI\/CZOCDZ%H 7004CD 14+ | egf) CD4 o+ 1%1(¥OI 1CD4I}( 800CD3+

6540025(3r aPGFoEdt 50 E A o h?héta | $XRFSS I@%«ﬂ -BMS grofest eapbron of

t he det er mpaafdrRRdOLsinBet S p Lo he l.i nes
rHedOlig] $)92EssHnS LEAGHs maPOélen?a%}- b’lll 4}5#&%@%% L3

. exhibit binding speC|f|C|ty for the extrace
fusi on pr OGIEﬁOECnQ!IlSI ngalassscm |edbm<tmq)(ﬁnd aesdledabld hmaﬂdeﬂ_ﬁﬁeBNE’dlIBmfm@lmB

t d t, .b { 35 ELI SA pl at
hion s e of B S SIS Sk B e R vt FIRID60 coeinbetomn e aie e was
bl ocked fogwﬂcha@w sallbdtive DMIA. CORY ﬁ«hpbd%q)fﬂehe/g%bléf Haﬂ&?hét% Rk ¢ {skétaél gnes

used included: m xed white bl ood , m xed granul ocytes, puri
B— cel | s plor sefqcaienpad: &5 | psesepen fliqvesd gionvil end asoveand oRaciswhish cabéessfulig) |

nod ko (n%aéré]egé;} € pRgfe ‘r% B ReEASEGulth R Tanly e delisannte o

| abel ed wi prolifeedte®iigind\isB cﬁlt@fé@echhl 8éd dpforRitd B tHeQlell 3helsbyt €s at 37
degrees C. The cells were washed tw?)l tlérkrje%s I?n Hack se 5 %&er Sgﬁ salt solution

(HB S]éx) and added to the bl ocked ELISA plates (4 x 105/ well in 200 mcro

it t Th | at A hed

wi th Hbse AR niRerGEsctocBh spseils e b 3Reg, 1 ooyt ufibnithary SEillngs, oBisnee
was read mmlad@ﬁm)&fdmt lﬂﬁ)im tbPﬂhé Benles H@Iﬁ%ﬁw&itﬁ%idlﬁ ﬁﬁbﬁqmgler 'W}) ﬁt 485
excitation/ 530 _emn esults are shown in Figure m Xe

white bl 00%] devy §ellmi k@&%?hmﬁ a@ey%r@sph@mthosyltrwfeaseequosvy, ;hmtm‘in, éGS(NK

cells, purg y ( adhered t

i mobi | i zed S%%s?gﬁesp?@?c &Rﬁﬁpﬁ’é %m%?é L?J eﬁ %%ﬁmﬁ%sl T ?H%gljﬂmms?}&s and

K652 (Monaestecivatel |Alko rmm)nethbdlmpant&ﬁlcbt&f 6r habichie REisbRlNcHmOR @ddRkahe.
(0.1 UM for 30 mnutes at 37 degrees

Si al i dase pr et eat ment the cel
O did notg)aéis AT pelechion $0 @E@f lﬁi}‘adi"]ﬁ@h &enigryregistaperstoampibpienate eV iglery pes
15 EXAMPLE9 f

usi ng COSE}\éIeIeF@e%g%?sﬁ?ﬂwﬂgy%aﬂ I eng? ﬁ%ﬁ@k@lﬁ{%&ﬁ@el% "gsgstafgsg%%g? see
Exanpl e 1@mlp®giy@srdeamomcmoml GelllBs(C:Mbmd}am@iﬂ B.j eesl,, 0BFY. Qgdll Bivter e
transi ent | ). .t.r ans ted or K-transfected wit cDNA3 | asm d
(1nVi t rogeln? ]CE@ %’lﬁgﬁls QF Ayat ’c%ﬁ‘flélcﬂ? presistanes tp é’leﬂ‘ﬂH éfé{) PhaspBinpwicy |
995- 2,208 eehc@ﬁﬁféﬁkﬁra%é) r&?l chb@ly%ﬂ%ﬁfnr n &&3&1{?9&11 l@@ﬁhbé %&Eﬁ%&’y %genaf ter

transfection, the 25 s were liffed fromthe ates wt
re-pl ated depprﬁmdefor eramapl@s txanwhicmangMM wutﬂxzmﬁﬂdﬁ:& placaofieyigophanof 2 X

post - v an< REh i EERTRs Lo R ! A HEES it 0Pt SnCcandkRi n- Av

(5 micro |@tpnuaigbﬁglml Psoc. Tl 3kagd0 Spi 133teda 734 37R6L%9{ RAGisipd xed
white blood cells, Ramps (B-cell |ine), HL60 an()j ' feﬁlgg&ggytl cs%)e

lines), arieribers has gayed popplaritynwith \ﬁmbemgd@pfeasd@nhmyamwm gmcurommmszm
it 2os) AAIHE AL O, A Reifiasd Baith bRl S5l Bl WP il G ©

washes wi ttb idaER} tAndofndBAbut Glse torquaftifp teo emeeht & ®imsRnE 6F btable r}ﬁoteln
suspensi on was ,added to each well. The cells were incubated together at 37

degrees CCErPRession aitributalle ip piepgrifie vectorowisteny (Rixdes,iF ah e st akar 99cldbréodss

gently 3t Ag&YEdeOWStShIﬁB@IJS. 0.25 % BSA. The cells were fined with 0.25 °
. gl ut ar al de
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To quantify binding, the percentage of transfected COS7 cells that bound
two or nore of the added cell types was determned from 10 fields in each
tr eat meniyd @ioghast 100 cells 10 from each treatment wer gEg@0gdlos2 The
results were expressed as a percentage of COS7 cell binding. Binding to the
transfected cells was al so conpared to the nock-transfected controls. The
resul ts arANER¥NAES FRFANGCTIVE TASGAINSAST eBIGHEGBYIS celAROTEINSd t ANIhe

m xed 15 IMLEPEPHOES el | s and Ranps cell line (B-cell line). This binding
was not significantly affected by sialidase pretreatnment. Since there was

no i ndicatjon.that t sialic acid,digestion was conplete, this observation
. is only su%els"tVFWn %‘I‘f@hel rpé%lfi%fugﬁ’o@%ﬂ | f% pelyalon@k regdioclonal, l§h41i1@ﬁll¢g to

t he RBGs, t | i c
1o OGS, ko o ol B0t Bt SIGACIR0R IRREY gl L
- generati orSIGLEEaB}»/ISth1dtmm therqof.ot M&ulanmnmnﬁllemg)ftlhm@m@pmmﬁs tofithe
domai n of .Sigl.ec-B

L3a.fus &é w g;s protein. construct a
nucl eot i ddTEBEOR AR %ﬁ‘g?ﬁteﬁ glecr gn ‘@I“(’it]&}?’ &%‘Fﬂ%lﬂgsﬁhé'leyﬂﬂopmfhsm c
tail doma
S GLEC BN P 187, which oMkl rch @it & 120, YA, 008 S g AT Type
( KRRTQTE. .Culture VidHtjorne(ATCCl 8861 Ginivers) Blvilh Mandssys| 50261 101209 f urdgient

wht ch oper HED v s S BER c  aet ! RIEE sepetst st oot od
GST- Si gl eqth%§é’:§rﬁ1b6&i'e§1 hrbol @sily éarately/ fhort el QFidRive ﬁ%%@%éf@ﬁi&%ﬁér@%@_ﬂl

addition, Y ~ F nutants were generated at positions
GSTSi gl ec B@@Lxemys suein@s tdubcloniag BE- BMEpensepamtiopr (Haloms Beas] &xpr 3sefBI n E

li f Ph I d
he met hodt Brtefiid B8O isS YAARED (o] SutSicEintbes 1oaaicly. CaeRipe e Tused
t o gener atpy) he sequence encoding the cytoplasmc tail dormain of

SI GLEC- BMS- L3cyt o(wi | dtype) and the mutant SIGLECs included the follow ng:
10 GSH3si gl ecBMBL3cyto (wt) primers: S GCG GCC AGG AAT TCC AAG AGA CGG ACT

(550 1 b NG ST PN s R L g o S gah Tﬁgﬁs‘f@«fi@é} o5+ and

Y641 F nutaad ®itidcSiglecey g&id cﬁspl@%ﬁ@éﬁt Eﬁcﬁmﬁéﬁséﬁge GW
CAG TTG CCC AGT TTC.CCA GAA CCC (SEQ ID NO. S7) 3’ GGGTTCTGG ACT GGG

CAA CTG ARIgael &7 1s 1863 kampadatyrer i lermmfgé"b@@ppasa@w rS@@BbO-z@ is

or 1 ror &+ S0 LR i, e M2 fneP b Rb6fe Pt St AL R E2e B0 ©

(SEQ 12D N@o8®E. . . 2S 3' GCC TGG GAA GIT GAG CGTI GGC AAA ATG GAG CTC CTC
TTG GCT CTC (SEQ | D NO: 60) GST-Si gl ecBMSL3Y691F: , . w forward and Y691 F
nmut ageni . c reverse priners: 30 S .GCG GCC CTC GAG TCA TTG GAA CIT GAC TTC

TCC AAA AbrefbidbiyChire ' antiddiE6r (@%HBUMQ i spegiﬁcally to polypeptides having

SIGLEC-BMS sequences. For example the antibodies of the invention can recognize

and bind to a SIGLEC-BMS protein comprising an amino acid sequence beginning with
25 Ala141 and ending with Ser198 as shown in Figure 6B (SEQ ID NO:28). In another
embodiment, the antibody of the invention can recognizes and binds a SIGLEC-BMS
protein comprising an amino acid sequence beginning with Alal41 and ending with
Ser198 as shown in Figure 6B (SEQ ID NO:28) and is encoded by a nucleic acid
molecule that hybridizes, under stringent conditions to a nucleic acid molecule that is
30 complementary to the nucleic acid as shown in any one of SEQ. ID NOS. 1-7 and 27.
Additionally, the antibody of .the invention can recognize and bind a SIGLEC protein

comprising an -amino acid sequence that is encoded by a nucleic acid molecule that
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., (e.g. 526604) dand 995-2 were anpli

WD 02/ U8257 PCT/U SO 1 /23082 3' GCG GCC CTC GAG TCA TTG GAA CTT GAC TTC
TGC AAA ATC CCC CTG GGT GCC (SEQ I D NO: 62) GST-Si gl ecBMSL3Y641al one

(del eti onwgba®sy prinmers: 5 5 GCG GCC AGG AAT TCC ATC ALT1%%ie1/a0s: GCG ACG
GCT GCC (SEQ I'D NO: 63) 3' GCG GCC CTC GAG TCA ATG GAG CTC CTC TTG GCT CTC
(SEQ I D NO: 64) EXAMPLE 11 10 The foll owing provides a description of the
gener at i orhybfidizes, undet sitingdnt somlitiqns 06 einnsleivari msletge tHae isothipiaaddiatlyas

d i f Siglec:BM5,L3 Si gl ec- BVB to h | . Th
fuston pr o ThERICERdGS damber Y e 5 SHQUE N o frad. B etabRhe 15,
The nucl eolidsd s eeienramtenearliated heamiha asb HEatMEAml A S CLEBIS L3a

ied using priners containing IinKer

sequences Ma H.5aesL5b, @nil oh3-9P 3-8 prdteins Grigares BB, 3B, 5B, ABHJSBICIH, and BB).

anplified fragnents (e.g., 1201 by fragnment for siglecBMs-L3a or 1650 by

. fragrrer?t for Siglec BM5-L3) were digested 20 with restriction enzynes Hind
|11 and BaViodt! prefifhiy, HESIGITRSRAAS ME i | ! tor

(see Exanpl e 6p Bri s}: ol - Myers Squi bb, F?E%g?%ﬁ'mﬁ??@&ﬁ %&\?\glsuﬂ)agicg’é%ﬂq%d

wi th Hi nd afla SKAE@HME. protein. pdhe eweeneBular domaitecanabpenyt boallaff thd@g-ikean R

, hai n_having: i i i.ch, red F bi ndj f
e T rmnairisith o Sisfhobf, thpdticy. AR Kot BRaR Rt and bioeh e sRecigh ety of
t he i nser tlil@fe-Bay dviahind@ilen: 186 %) ot q&sngimgd&hﬁin?(rrgimiﬂ%los?sélaé%ﬁwn in

constructs with either Hnd |I1/Nco I to check the extracellular domain of
Si gl edVor Kigum 24 da qtherxeyabedimentshibie kentihedien tof rtke fnyshioon spevificalty thind e

Si gl ec- 10- J: i ssed in 7 cell -dextran
Cranei ent Pa SOHBLE 8 SIGLECHNTS BIRERTehivrc RE a* ek B priogicgrng m 11
liter DNAtorthe cytopMsivic domalnnon8IGLEGC-BIME-gieinsanFdrShaiile, @e t9RHasmic

chl oroqui ne (Sigma) and 10% 30 NuSerum (Beckton D ckenson, Frahklin Lakes,
NJ) for 4 d9BCaANCORPasSAninaacids lsd €6 threughn@me9vas shormnBiga 6B. phosphat e
buffered saline (PBS). After 4-7 days, the COS7 81 WO 02/ 082. ;7

PCT/ USOL/ 23082 supernatant was renoved and Siglec-10-hig fusion , protein
was pubi f iThe st preferpetpamibodiph wilbyedectifelp bidiolSIGLECLBRIS! pthtefiRlaHdWifl Bog' ce,
Rockf ord, hlqlg& Seﬁ:ben e of the primers used to, construct Siglec-BM5L-3a hlg
i ncl uded oM B! lwgwe@qu RPopSIGBECHMS qrgteinac Bieve MuhodEy cache Gom AAG

aC o1 ok ek FEE kel AR e Sl MR\ ) 5 Gaa car

CTG AAC CAT GGT TAT AGT GCA CGG AGA GG (SEQ ID NO:66) 1 S Sequence of the
prinmers-used construct . Si gl ec: BV5-L3 hl g inclyded the follow ng: Hi nd

I s ccé‘sd&*t}f)h&@%ﬁ“ Y BEoe %g&t‘m@g IREANSCUSPEepesTER BET CAC
AGC AGH AGRIA . GGA
GAT G (sgénld Ry Bl bt e e U e bl e

ccC GTT of SE@MPs, Ntidgylies intended for use in an immunoassay for the detection of
fnembra.ne-bound SIGLEC-BMS on viable cells should be directed to an accessible

epitope such as the extracellular domain of SIGLEC-BMS proteins. Anti-SIGLEC-BMS
mAbs can be used to stain the cell surface of SIGLEC-BMS-positive cells. The predicted
25  extracellular domain of SIGLEC-BMS proteins represent potential markers for screenihg,
diagnosis, prognosis, and follow-up assays and imaging methods. In addition, SIGLEC-
BMS proteins may be excellent targets for therapeutic methods such as targeted antibody
therapy, immunotherapy, and gene therapy to treat conditions associated with the
presence or-absence of SIGLEC-BMS proteins. Antibodies that recognize other epitopes
30  may be useful for the identification of SIGLEC-BMS within damaged or dying cells, for
the detection of secreted SIGLEC-BMS ‘proteins or fragmenfs thereof. Additionally,
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2S EXAMPLE 12 The follow ng provides a description of kinase assays used to
determne if the cytoplasmc tail domain of SIG.EC BMS-L3 undergoes

phosphor y\watd2@8299y known 30 tyrosine kinases. The kinase ggSayshiM&s2a run
in an ELI SA format using representatives of the four naj or tyrosine

ki nases known to associate with receptors simlar in nature to
S| GLEC- Bvsiome offthe antjhadigsod the inuensiontneast kedintenerligibgdntibadics, 2iRtOinteendlize and

JAK3. 3S T, i i T.were, coated on..| | on 2 96:wel |
pl ates at d} 'C%l}%tj) g?ﬂgﬁgf %Fﬁiglﬁb@%ai%%rgﬁ ?‘3@%5‘ - ?ﬁfzglgf %ﬂlb?ggﬁ&'ﬁ? usefl fog4m
t enper at ur imhibtiver €sHTgrbwihi and/cprimheinpscellehtyded: GST- Si gl ecBMBL3cyt o '

. (W ldtype), ~ GST-LAT (an adapter protein with 10 tyrosines avail able for
phosphoryl ation), GST-cyto-YS97F (Y ~ F nutation at 82 WO U2/ 08257 PCT/ U

SO 1 /230 it d . . Y ~ F mutati. he 641

- positi gsn) 8?1&%%@@%‘OB$§*S%QWY‘“9@% ;%ﬁﬁ@ﬂ%gﬁﬁ%:ﬁéu%e@#ﬁ@g %F%‘ﬁ?‘,o%t‘”ﬁwﬁ

L3cyt 0- Y69ddmyievitivelly imhibiad the Iitnﬁﬁmbsfpecimlah’:lﬁﬁ% o1 @)of theThonodforial anifidblicdlopne.
oy

and GST alone. LAT is .a 36-3 8 kDa palm ated, ., integral menbr ane
adapt er priBEdN¥EnUeR e disergeh antigeny (Thesq mopogiansl gintikpdies maydhe identifietl by

megakar yo I t i t T-cel |. t CD3
ol v U comkiton'dsiys UMb, BF ofalf AUyt afifolich BR1RL96-01 Sigfe™™)
t)hosp_hoi yI_Hi—!l?nStgieh@ur@rﬁlgEcdﬂ)FﬂpLaﬁm _d:glw-m-gl {‘(I—B:flbw; rE];::,lt ?ﬁj 1o Daqugg)_ .
yrosine residues is one o0 or strates o ese man am lies
of tyrlg)si d@%oﬁiﬁ'e‘g %ﬁﬂ%‘ﬂ?ﬂ?\lﬂuﬁie@’l rlingsliar‘@cgdepbg@gqry,i Geldctmingdtlarbers ause
it binds kit d..C i i : , . a 998 Cel |
0: 5. W o haither? M Sl MoVl tHomitalt FBRY, coftmriiing e pdBER: 15
and t hen bbindingdegidn of dnydlkinngodl erad) emibodidstod el inteamieni cs Syst ens, Al aneda,

CA -). The kinase reactions were conducted in 50 mcroliter volunes, in
ki nase buffer (25 nM Hepes pH 7.0, 6.25 mM MhCh, 6.25 MM wWd 2, 0.5 15 nmM

sodi i un vangd i ' : NI Y[ 0Si ne
ki nases start ?ltrll‘gengtz ! ??o%lg%%égﬁ)gﬁ g?oda/"‘g%aﬁ%lafgtrs gfh(%:}frJ Sg‘?rds?ﬁ?ﬁqu %%g)g{}'l&%aée
react ildns MEHEG-Bdhatadeinfoora fragmemt thereafoostusap berain) ne anfibedypiragieatuer e

hed and, the, phospho-t i tent detected with anti p-Tyr (PY99
HRp ( Sant S1oEPEg B BERA s35h BEge 3EH 585 pE U GRGRmtalabo B watfed ek .
Gai t her shusigds #D)s tafls 01 dathe an¥ipéh BialRGBgioat s%%efiéﬂehé_%@gémt rEEi%ﬁfo%ﬁlg'%t S

e

-of the Kinase assays shown in Figures 16 A through G indicate"that
cyt opl asnilmgseglobubin mpe be| mclde®VsFagmentst efi thecamnndnionah empihadisd at ehe by

t af | N f i famili . Ki . Jak3,
ob Chm e bnefbaiRade il Pl FyOaBle Raels B aBb bt ohd Hiionag
det er Onechroteftis Hhichl R0 e UinthnielGhesiphapytisine hRge!(l.y, Wbty kak and

Jak, noderate phosphoryl ati on was observed with Ent and little or no
phosphor yIT8¢9esed HpdsPIGLEG-DMS).70. The wi | dt ype GSTSI GLECBMVB- L3cyto was
phosphoryl ated by 30 Lck(100% >JAK3(92% ent (65% >ZAP70 (20% . 83 WO

1) 2/ 08257 PCT/USO 1 /23082 The GST fusion proteins having mutations at

part i cul arThecshitherimantibodieh ef thetiopdnsisniace inghimogldbatih ethigdubshar is@at by
the vari ogs B/rosi [Ee Ki nases. -{Igﬁ esults are summarized in the following
table. t BSPRSEFEQaRIG0dy \ROFHRDY S0 SHICIRS; B ostmaple| achumanyandzeon-hyxpap Y6 4 1
F- - 67 oY 004, BRRLREROY % e ults
shownyign Iglégtl{@rnggégllglf\h '% %?t())ugh C? %{Qﬁ has‘tpﬁge‘y?rgg?d% ”Z‘E@nggﬁ‘é%%‘g‘[% Flhhaali“’[rﬁ e

t yr osi nes subjeplothani amibodey withd nG6ymen woastawdregiohhiand anriaBleMegidnse T i f

¥ rate s et PR el A v ¢
tyrosi ne Reauakn b bl i i i t .
phosphor ylng)ti:a1 i@o nbiofi V\nuﬁlleé;fy%g;fsf};léaﬁ g@ﬁ? %@%ﬁ%&:@ égtnthé ?@Ef?ﬁ%ﬁﬁ@?g@p é?h
“exanpl e, shospheldgical effectdr iol'te theet inpoanidglobokin, 6Bt barndri6d fragcorhad f or
PR st b Ran e Aol . RASREGL eP 81 B eSS ARG T Plods®

Nature 314:452; Cabilly et al,, U.S. Pat. No. 4,816,567; Boss et al., U.S. Pat. No.
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20 By conparison, the nutation of the Y at position 641 did not
significantly affect the degree of phosphorylation by any of the kinases

t hat wer ewigaglggsy | n addition, a construct contaiiung Y64p@E oag2es not
phosphoryl ated by any of the kinases, confirmng that Y641 is nost likely
not a site for_ phosphorylation (data not shown). The contribution of .the Y
at positi ch8583¥ 7o Thashippesicaniibody mayhave thseangigen: bindingdspeeifioity aptheannat el y

20% 25 for : 0 . 13, The fol |l ow n
provi des 4 %es c?ﬁ%tg ?%gﬁcggﬂtfﬁgﬁ &q{ljés;g%%;t&\r/@g}ﬁel?l}l %é(%%ﬁ?& e mfzr}_aflS"}Q%g@d}g

t echni quesmblecdetermine if the cytoplasmc tail domain of SIG.EC BMS-L3

. binds SHP-1 or SHP-2 in cell lysates. 84 WO U2/ 08257 PCT/ USO1/ 23082
Western Blotting for SHP proteins. To determne if the cytoplasnm c domain
of - Si glsec- I SHEbddi =l S RY; ~ f . fusion
- protei r? +/]-3i%t %ﬂoﬁgiﬁ%e plh%%gﬂg{ ?ll_él'aolp ?egkr:lﬂ\/\lglr%eﬂnlohcﬂgéa? grgp 1\;/kvlget ﬁmg‘b)gleﬁ.(@n $ el |

| ysat e ( TrdhimericXpiiding daybigesevernt tdissincEantigh’ bindisg ispedifitieies ¢ ati-Thp4 C

al ut at i orRedEpteardbe o800 KRR i tion seftsmeAgheggxetslnr 086 Tac.
The beads mBksol h@ﬂ:l@%@}.‘baﬁﬂédin}%ﬁtfbn] HE GRdvigeR! éhg%ﬁ@%ﬁitgin%p%y@gaﬂ%f@ﬁf €

washed three tunes with ice cold lysis buffer, ns wer é
el ut ed i n eSfestor dunations) (Nawhsirgereif 4lerl 98 dVaresod 12:6D4)y ineheandgl oipilior egisgmbn an
SDS- palwyacr vl am.de gel.,, The separated . proteins were transfet~red to
t>itr g((:)el |TEPISL, TR Otheraripels ST fenstat ?‘?rgﬂ%f‘sl?)fs?%c&{ﬁ?ﬁ rereunogiohulig) ehain wer e

then st ai n8HarbAret RILOUOBNNBRHRL 30936, TEATRRO! YO 9d HhyLAS N8§.3964-
anti-P-Y gRP—con'i ugated anti bOdEa[ 6CI:?one 4G10, Upstatez Bi ((§)t ggﬁr’?gﬁ%gg‘?ﬂLal ce

Pl aci d, NY}dditpnst pregedares Hap fyl(trmemtﬁwdy seeleewdes and forepraducingmhseerimt i -

SHP-1 (T QR i J . K ti- .SHP-2
(Tr ansduce B paRaRetEr Rk o oedf elHhRRen b el Brac OBisatiop pave
anti body (tgemtesaribéd (Fellseal., 198BiPp6e WagleAbad. Sci. O8A®RGI4500.85¢4). St ai ned

proteins were imaged by adding a chem | um nescent detection reagent
(Renailésance, NEN Bi o Products, Boston, MA) and exposing to film (Kodak).

The result 3 s i . 7é%ga'|nf | HP-1 a SHP-2 from -
the cell 2 1@’2%%{12?@&%%{%%5%, 0 Sglgirgg‘?én(g W%’nggg?rgpaﬁs&?ﬁeﬁﬂdoﬁﬁiuﬁe - of

t he S| GLE®eteh, i htrebnizedTBEGLEGBMS anfib&iyPislan homenelobuligaSmolesise RehifH @M t he
Y667F nutant ,.indicating thy e the preferred tyrosine (e.qg., .

si ngl e- | etcf’%arblecngl."%mg g’o? %&ﬂ‘gﬁ‘ SoProtfiR: h ‘ASIhPmEI.“Z@—lﬁQLE?%ngg@;nﬂther ,
was only gidrdes ShedbY t % | Faiitio?9tiqS i ngi i ng
t hat SHP- %lhrray E?%Plgdﬁe%gﬁgo%aﬁ&t@p%%bﬁgagﬁilggg?e ne at g%l(sii %%&Engn%ﬂ%%n ot her
25 tyROsi nesunpglobdineayd di ypai-variabld regibn BiGhEQbBMBIRly theTarhino agid pédudace

bi ndi ng t HP, br ot ei n 1 SA. A biotinylated Siglec-10 phosphopeptide
(660- 678) %Eg‘c" B %‘Wﬁ‘%ﬁ@%ﬂ%{yﬁ ?ﬁ*‘i‘f’%é"%a’%\é%‘ﬁﬁ% W&ﬁ?@&a@awﬁﬁ&‘gwwem
Bi ot echnolngdodR&BEWH Ge tieekit @leng N, HI8S Prod - Ndro Weaa Mol USE4.39:7308-7312;
phosphopepti de in Bl ocking Reagent (Hitachi Genetics Systens) was bound to

a st repavikfizhocd &l e P83\ Irznmnglogy e odpy 489, Qlsewt eradl, 1982 Mepl. npanokedde3washed
and then tlgﬁ) 85 WO 02/ 1182S7 PCT/ 11501/ 23082 fold dilutions of the GST
fusion prot€ins, GST al one, GST-SHP-1 SH2SH2 or GST- SHP2SH2SH2 or

GST- Z2p- 70SH2SH2 wer e added and incubated for 1 hour at roomtenperature.
Pol ycl onalV anti-GST (prepared in-house by procedures simlar to those

det ai | ed VGFOE gewedsior ithsorgpasati Rianbbydigease walhkaowm in theaep, For example,

HRP- conj ugagied; j i bl BlRSRuE IOIJORRTTCIS .and_si gnal

det ect ed g\nﬁ{llﬁﬂbégrq%%b% S Stjlbbtra'tlgn? E,Sa&)?etrﬁers ur gh&g/%?rﬂﬁﬁ@migg%%ts of

t he cel | - fucheas oy sobatads$IGMEC-BMS protes, Wlﬁideaﬂragmmqrafhmhmﬂuﬁdw?u@td?d formnd

SHP- 2 coul d_haot i wi t.h hi gh, finity to a_phasphoryl ated peptide

“ cont ai ni n89§'@%‘%?r%%ﬂg$ﬂ?ovﬁ L@Afébefﬁ@ PBﬁ %\ﬂnﬂ FhosFreedNY). In
descr @t aadifén, 1oy PRAEIAS LPBIGE EC-BNIS [ S e of

. full-length 1Sin I ec(-) B%B— L3, .MighEgncodergg}t ﬁlgé”sblgg_géédéh%%%fnﬁgo rﬁ?)’tsg?%%%

SIGLEC-BMS fused to -GST-, -human Ig, or His-tagged fusion proteins. Cells expressing
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The full-length sequence was desi gnated BMSL3-995-2 (Figure 6A and B). The
cl one desi gnated 652995 (I ncyte database), fused to a pSPORT vector (Life

Technol ogwih@2esx7 G and Island, NY) includes a conplete 3'pcgngkophsdshe
Siglec BM5-L3 20 ~ cDNA. The 652995 cl one was digested with restriction

enzynmes EcoRl and BhrP|_an he | arger fragnment (approximately 6.4 kb) was
gel -purifi %RV@?&XB@&%%S@@‘S%TB@&IW Bay ?ﬁfz bezﬂsed(n%h apmanigalicnsa Similarly,

i ncl uded ol , i * ' with
ostricti onTaRh Afheped 10HRlys), SRUE ATRES At e BRG, 1Es SRR, o
bp). The gebulpinrthé peduéticagefendocluanieantibodieedith ahittnaep&PadtleRE tRbenizing
. resulting in a 25 i truct ‘haying full-length Siglec BV5-L3

nucl eot i dem’g@%ﬁ‘}%%ggyﬁg:'%ﬂﬁé@? g&iélﬂ@g’ ¢854 baner 988 jfte n cdnfodzss-A was
verified aga psdryMiRil Sidld SpERNEHLD o PRYGNCES. The 995-2 clone was di gested

- Wth restriction”enzynes EcoE&I and Not |, and ligated into a simlar |y
di gested pcDNA3 vector (lnvitrogen, Carlsbad, CA) for full length

i 30.86 ..WO 02/0 S01123082. A tial f th
S P of " Thecamu seid 3 ustoe 0 0 B BRSO GHE e Srdenfials sqtomey be vseddo °
5' CAGGCCTGEfecil %%:@CEE@@@C@T@LEE@T\%G@N@%@%? dafbodiEsT CFbyr
TTCTGGATAC CTCTGTGOCC COQCAGCTTA (SEQ | D 10 EXAMPLE 15 GICCTOGCTG
CTGEECCaGEranpinbrimphainhcamh dxdopaiicihn army e of he/SICLECRIISGAGRO acid

o L AR A B I St o

of Pol yacrsaire] eRégiorsastals SIGIEC-BMBIpigeiftaasow Bndiflorsie stuftthenss @En
Siglec-10 to sialic acid. 15 COS7 cells were transiently transfected (see
met hods abis\eiher sagiansand idertainsncap readily e jidemtifind psing varéovgothesimgthods koo 95- 2

i n pcDNA3 : nsf . ed in -well plafes within
24 hours o%%%%ﬁ@oggftlaﬁ’t}% Ia]aénag}aeél ?b@gﬂgﬁg{ @aﬁ]ﬁ)oguchﬁ ggoﬁ%a%‘!%» ﬁtﬁﬂmbf t he
pl at ed celRebsoiEyte-Doalield, Bisthbety, Khrplus$cultd as farfdsahiWele sid-Frd@hbis

C.A for 1 ZgiPhFohur at, 37C becguse the treatnent has been shown to renove
cel | s f dBeluding fege reeidues armRRTIRHaY) $itpd Hessrertiag MthSiGIEGBMS aibodiener
Siglec famly nenbers (Zhang et al.., 2D00). The cells were then washed

wi th DVEM containing 1 %BSA and incubated with saturating concentrations
(20 gg/ m )Methods fooipyeparing ampratein fai ysews an ananogengndifot proparing iomitnoBstde at e
(lactose, 3'-sialyllactose.or 6' .sialyll ose,, dycoTech Corp,, Rockyville,
S5y 1 o 2 PSR Rl a Bt piSA REHL P el Pk aoib

Wi th puri flis@en$h teasr MechhigudsUsi QRRAMEH0kaRh ' BQfubat ed

W th 20 polol of TeRe Sor s fof cUligaing br Join Af{lgééﬁﬁkh%elﬁlrts,@p e
washed0andvell beaver (Mnon et ale pMarioglonalhAntlodiesdFarhinpenmtirdettre. O¥diruigs I abs,

Bur |l i ngame,, .CA-l A 0O mnutes. Aflter a.final . er oxi dase
Subst 1 at o (R PP ey S aos o el 64 S e e o i Hofae)- B
devel oped 2B-360@uTari RTidEsqTng. €983} leligtesth ie® Al WaSntioaRP &b Wrhf I1iddyHGh: and
absorbance _at 450 nm was determ ned on a spectrophotoneter. The bi ndi ng

pr ef er encamroBedyDieg Befivesy (2pd Fd.)sRabinson#t eloeds.), pp3633a33 (Margel Dekker, Inc.

i al yl | act g8, (26, ' | mhid.i 71 A, Si gl 26 10-hl g
Pt on' ol 280 Thafds., MRbaNEERGELE0MCRGH AR Cebberdbenhd! RO # 00 ng
of t-h@Spol Manciphahdlutébotiiest S Bialbgicalglnditnil upplicsiohsPchera26)l, (8% pp.

an-si o yi o R RlRsEad Tegnc ol C2fk bbpdfein Knbabtoomperic haatpsein

cel | -base LBAds N@ey 0g2- fd t r i Oy | gth
cel | as POy o1l 1 SO 15 R RERL YO0y ki
DEAE- dext rdn75:76Gd Insampaixcwnstations) directtconiugdtiant usthgs &drlegample, cebeliimided.

There was siqgnificantly.greater. binding.of the, 2, 6'-PAA conjugate to
“traai sf ectrwgwy% ‘f%d’?it‘}l qql?ﬁﬁ“ﬁg“g?sall“ﬁ%@a% %ﬁ@ﬁé}%@ Swe&gﬁ)mﬁ‘r
si al i d@se CHeRAAIED!, ROVEIBRE TE MndyRteffeliprebi Ndi ng of the Siglec-10 coul d
inhibit .interaction,with the added PAA. 10 EXAMPLE 16 The foll ow ng exanpl e
" provides a description of the generation of nonoclonal antibodies to

Siglec-10 and utilization of nonoclonal antibodies for detection of
Siglec-10 protein by FACs anal ysis and Western blotting 15
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Bal b/c mce were immunized with an intraperitoneal injection of
Siglec-10-1~lIg protein in R bi Adjuvant (Corixa, Hamlton, MI) once every 3
weeks. ThyegAays prior to sacrifice, the mce were boost gdpdolasig2! vV
injection of Siglec-10-hlg. Splenocytes were aseptically harvested, washed,
and m xed 10:1 with npuse nyvel oma cells (P3x, ATCC, 20 Rockville, MD) in
the present@nistifion %B@I@gﬁf@\gﬁ@mﬁ@ogﬁﬂé@énduﬁéqdcﬁﬁnefﬂhbbfé inj¢cdigpver a

pr oduci ng i ' : i i = . | Other .hlg, as
screened b%ﬂaEBLlIQ A,e%\%lé@(g%%{atﬂn eef iar?%rt%1%@?%2%1%?%&%%%&%@%@ nilrg]r? onal
ant i bodi esDuvingethe imtrueizatian sshodude, biger¥\of irgtibodibs odn b tafirgloaltehding ladeqmady ot her
. simlar fuqs}_i 0 (&%ei ns. Athird screen for antibody specificity was

per f or med @ﬁ@fp PNalon) ysi s of COS7 cells that 25 were transfected with
full ITength Siglec-10 expression construct. SaQ ec Protein Exp~~essiorz.
- FACs anal ysis of peripheral blood cell populations and cell |ines was
per f or med Woilelether potyolenad uantisere produced ninefps exsi amy( baldatisfAjtory for some

Anti - Siglec-10 antibody, bound .tq isol ated granul ocytes_(eosinophils and
neut r ophi | h %H%D%ﬁ hesmaeaitieal : CUNRESEHINS, AFgROC PR t@‘t‘f"%‘%f |PERRAERIOBH Ee

i nt ensi ty.prdfeRed N inRRIILHI0cNOlined ivitHcH &c%t@ﬁ@e%é@ﬂxoﬁ%ﬁé%é%ﬂ@o‘d?irﬁ'%/ 28+
cells and CD3+ cells. 88 WO 112!082S 7 PCT/U S111 3 abf e shows
expr essi orprefar ysing the) stondand metlndodfeKokler ehd Milsteis (Nt 256redd5-499)kocyt es.

Bi ot i at . ocl onal ti=Siglec-10 added to cells followed b

treat wnt Igmg lﬁg%l%yvgbcr?j %geﬁt Mnglgﬁgﬁtfoé\/wwpﬂﬁgesﬂtspﬁ%l{j'elll?/ags Er58EAYbased
on 5 i Mmurgoeact Mhe tisinictaGe¥ celblings téortmyemt efbsibd ntfiod]e8 Card QerdSned by
determ ned by FACs. For nperipheral bl ood nononucl ear cell preparations

(PBMO), a Bwisnawry ipmhidntheomtigen &hithebd-BhaBMs protein odias fragnyuit shereof.
Sub- POPu! Avha e affiphst SRl Aloch Bt Salihe Wt B hAAREY laQuacerce

is indicate own represents the nean X

Cel | |i~zeafiypdf d40 bd onkuredfeithri inSiigb @6 biOprbductioRamgciBs cllid. (ThenmiRem)
0.5, g9, 9THP- 1I\/bnocy,tbe (l'ymphoma) ~1.739.1JurkatT-cell (I ynghorra) 0.476.615
U973MiRoc yRenociosakaitibagiss ars thersrscovsrashisenthe cylauk sierpinG oniroKrsbe Meifet yt e

(I eukem a)f) %E}?(g}?COS?Nai ve2. 415. 4COS7Si gl ec- 10 Transfected4. 763. 320 Bl ood
Popul ati on % + "SiQec-FITC+H % FITC+ crna' pE+l o' ,~ PBMC 19.9 CD20+ 25
CD 14+ CD4l o+ CD4hi + CD3+ CD28+ 30 Granul ocytes 8.3 2.4 12.1 12.0 11.7 12.0

63.0 0 65..0 0,47.S,2.0.88.6 Western Blotting for SIGEC-10. Ten m crograns
of cell [|yiyebantbpdie Sﬁ%}{@%é}!‘%‘&%mb& a&p 26 7 the a%tfgeagﬁvmgéhﬁ FPRIe col |

| i nes and ypQsdieh1efundtiond! 0qHe C@MIpIdd! i - . .
buf fer and re%lol ved b(g/ SDS- I%AGEP( 4%% a%?%ﬁ?%?ﬁ?pgﬁ%“@%&e%@?@%ﬁ 0

ni t r oddl | vhesepeutly treatmgaefdhumas pattentsHThe human mewdvhinglaibodibemby be madwelye t hen

st ai ned wi i-Siglec-10 I |__antibody .foll owed by an

HRP- conj ug: 251?’5 Slﬂé eaclzlgﬁ%a B ah £ %’%gg gtﬁWt Pr H%tﬂlélg tlheéf’& & r%‘égltﬁ?t human
Canar i | | o IfgAphocHesidihe aptigeheh Waroyllowed By BB VDYard fiinaSorforHy BN BN IE Nt
detection reagent ,(Renai ssance, NEN Bi o Products, Boston, MA) 89 WO

0210827 Pewfiggnsgusifizedo&mmphoryigs avithh seqyEe rarniigesn Jysplgicylesn ke descaibedyani cs,

Sunnyval e, e S - i ingle band with a
mol ecul ar Br?aggé\is)aegg@g%b o?ﬁ' ?ﬁa?ie‘lgygf}#gﬁé%vé” EI gurggegl%%ﬁTher e were no other
vi si bI28 bands, inplying that the antibody is specific f-or Siglec-10.

G anul ocytes and several bl.ood cell 1ines ear to express Siglec-10.
(Fi gure é tp)natlmgntlbodles can be procfucec? FL)lgmg transgemcpamrnals such as mice

which are incapable of expressing endogenous immunoglobulin heavy and light chain
genes, but which can express human héairy and light chdin genes. The transgenic mice are
immunized in the normal fashion with a selected antigen, e.g., all or a portion of a
30  polypeptide of invention. Monoclonal antibodies directed against the antigeﬂ can be

produced using conventional hybridoma technology. The human immunoglobulin
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The foll ow ng exanple provides a description of detection of Siglec-10
positive 10 hybridization signals in non-human primtes (NHP) and human

ti ssues ugig@y/dstey Situ hybridization. Human 35S | abel ed RYA&1mpu$0225082

(ri boprobes) for Si gI ec 10 were created via in vit~~o h~anscription
utilizing PCR Iates Gene specifi¢ priper (GSP) sets were 15
obt ai ned f?@ﬁg%ﬁ?g‘ 351 RaisgeRic ucs Feamrangapyuriec Br @ilndifietsntintione apd i ner

I | 3 .
(794 7aa) Bk (“’Q“%‘%‘E%% Rbing o S oSO b enelebuss
Anpl i cons momhibtcapméubefthm:apdﬁﬁﬁllamseﬁﬁ [gtatlgAhrandfgB uhfibddés’gF dr abi @esiewt O
. I nt t I | ect nd
Qorrect o taBritofiel db peftuet Rian RELP e res LopSAa SmhERE (0P, U RCe!
SNAP Py i flnﬁ;?dﬂoP”liI‘GE@B? nyi Hétﬁ%”dlsgﬁﬁlbﬁ bgd 1th1§%clﬁPQg§ (Ijﬁf‘ gg’&ﬁh@nﬁ%ﬁe BCRI |

- ut|I|Z|ngthe TOPO'TA cl'oni ng (I'nvitrogen,
vect or. M antibedips andl Immquem@wcmall w@gdm@mnrlmdfonnd Hn G268 BRatentBl 9625, 196 e

et 1y TRO B hoosRE e e BB ARIBL of novel Siglec 10 sequenck and
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entirety. As vvit}?l be‘&appar.enf1 to those ski Ill e(i iarﬁ_t ee art toﬁh&%églﬁwgntcﬁse

i nvent i on fieak vagioys celt typesptissye Bpes, avomi varionspaimabiarbatijess. i n f or ns ot her
than those specifically disclosed above 1 S without departing fromthe spin
it or essential characteristics of the.invention. The particular

enbodi mentAdditionbitg, pairy 6MsligoRudiesias hiRdrsaR Be prephid f6res Af LpAymb@sdihain

"considered as illustrative and not restrictive. The scope of the present
i nvend? on reastign (BGR) tooselastiyely amplifysor clone nucleic acid molecules encoding SIGLEC-

BMS proteins, or fragments thereof. PCR methods (U.S. Patent No. 4,965,188) that
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WO 02/ 0827 PCT/ USI | 1/ 23082 appended cl ains rather than being limted to the
exanpl es contained in the foregoing description. 95 WO 02/ 082s7 What is
cl ai med i@ §2M08249S0L/ 23082 1. An isol ated SI GLEC protei n g@ipidosisig2 an

am no aci d sequence begi nning with Alal4l and ending with Ser198 as shown
in Figure 6B. 5 2. An isolated SIG.EC protein conprising an am no acid
sequence bBgRANPVYCIRPS yckes o1 denaiwrg/ Bejymetize s ateo®elhkneoiarthe artBngur e

6B and is C legi ¢ .aci o idizes, under .

stri ngent %%n%?‘?ﬁ’oﬁé a? %JR%H: rfl(gjc Ci fé{ ggﬁghgﬂﬂlﬂgtﬁ Igipﬁggﬁséen%ﬁ%ﬂgé}?ﬁ faf§id t o

t he nucl eimoleciles.as shown in any one of Figures 2A, 3A, 4A, 10 SA, 6A, 7A
. 8A, and 9A. 3. The isolated SIG.EC protein of claim1 or 2 conprising the
am no acid sequences as shown in any one of Figures 4B, SB, and 6B. 15 4.
An i solsat Fa&C {7 Py ' |.d guen hat is.

~ encodegabiﬂa%\ucl éi‘?ég%?l Inglefeaga Ozéc?%g%y rpﬁ?@tgsn, m}ﬁdégo s‘ﬁ%r%lﬂglgﬁ?f 1n
condi t i onsdiegnoatiogoibediments, disingl deubigldchawS imicletorptid nirobay 1o Heteinhige NHE! ei C
acid as shown in ‘é ne of Fi.gures 4%43] 3A, 4A, SA,. 6A, 7A, 8A, and 9A. 20
5. An isolpéf’sgac%"f’@ (t:ﬁ?)?’B?‘é‘?tl‘?f feleq- BN sqYeRGesRYCSSAt igri tielogieatsagwlgience - as
shown in airy of Figures 2B, 3B, 4B, SB, 6B, 7B, 8B. 6. A peptide fragnent

of the protein of claim3. 25 . 7. A peptide fiagnent of claim®6 having an
ani no aci dOreqliegnostid egibodiment wendompisstd 1dederchiningi thg winbtmtSer 19g/eaBighown

in Figure 6B, or any fragnent thereof.. 8. A.peptide fragnent of claim®6
conpr ﬁ? i ng” c}?é)gg?tsg) S 'Hﬁpﬁ%lﬁr?l‘ﬁﬂ@ﬁ% TP Setfife ActiglsewiMini ng
Wi th Lys57%osdth £mdridizatdd proeddi®d7 as shown in Figure 6B 30 or any fiagnent
t hereof. 96 W O 02/ U8257 PCT/ USOL/ 23082 9. A nutant SI GLEC BMS protein
conprising a cytoplasm c donain, wherein at |east one tyrosine in the

cyt opl asm 11 | bst.i ' .an.am no acid.selected fromthe

gr oup cons&%ﬁ%@?@%ﬁ%ﬁy gb@ﬂésl%%sew%ntéﬁ%%éﬁe fPOPt of@HECMPH?ISHm . 5
10. The muheletul& (o the HRdbgiulosaile dont habsh sAbjesty ubitg tahSio AL BIIS PedBESinSHOWN
in Fiq re Gg,_ wherein. the tyrosine in the cytoplasmc §omain i's any of the
i yrosi Ees hyoridization precertyye. éili,mw ob PigharBME muclsie 2cidmalentlesiiglthe testicl ei ¢

acid nole L S e i 1 nni i.th. 10.¢cal on at
position %@?Ieg%gﬂe)éng{n%gmgg q@o gine E}‘@ﬁﬁrgt&f;%’é{}? TB%%S \i%gﬁlﬁ 4 é‘?‘f&/ﬁ‘l’%ﬁnﬁ gure
6A, wher eiraferdnee sample ifionaa indriglbsubjdicz €Bhe prostate 6f 4 hRgRRALI AMiréitARBDULS 2
nucl ei ¢ acid_npl ée tgat i.§ copplenmentary to the nucleic acid as shown in
any one ofOfP?;’g&F'gg‘% Aucigre a@i, majcculgs, bepeengihe gpigamiyreference samples may

correlate with the presence or with the severity of a disease associated with abnormal

20  levels or a deficiency of Siglec-BMS nucleic acid molecules.

In another embodiment, monitoring the amount of Siglec-BMS RNA traﬁscripts over time

is effected by quantitatively determining the amount of Siglec-BMS RNA transcripts in

test samples taken at different points in time. A difference in the amounts of Siglec-BMS
25 'RNA transcripts in the various samples being indicative of the course of a disease .

associated with expression of a Siglec-BMS transcripts.

As a further embodiment, the diseases or disorders associated with Siglec-BMS
transcripts or proteins are detected by an increase or deficiency in Siglec-BMS gene copy
30 number. Methods for detecting gene copy number include chromosome mapping by

Fluorescence In Situ Hybridization (FISH analysis) (Rowley et al., 1990, PNAS USA 87:
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15 12. An isolated Siglec nucleic acid nolecule that encodes the protein of
claim1, 2, or 4. 13. The isolated Siglec nucleic acid nolecule of claim
12, conprygigd@sisse sequence shown in any of (a) Figure 2Adeqdidophing, at
colon GCGC at position +12 and ending at colon CCA at position +1760; (b)

Fi gure 3A beginning at colon GAT at position +3 20 and ending at col on CAA
at positi 091358+%68 H( 8hizayeg A S NSge GOrfiTOAY Metlmd’sdmrdBtMnarUnpmumarme 412 and

endi ng at osition +173 e SA begi nni n ol on CCC
o posi 11 ol B R peRS b RSttt e B inctepo ey Codle gyt
begi nni ng ﬁheml iANthA Eevedlty REThS URBast hs@RTh@N i BIGLFEOBME GARiRtanB Dbt | ON

. +2091; (f) Figure 7A beginning at colon CTG at position +1"and ending at

col on 25 Q@tentoueme i on +1398; (g) Figure 8A beginning at col on ATG at

posi ti +43 and ending at colon AGA at position +1431; or (h) Figure 9A

- begi nni'ng at colon ATG at position +57 and ending at colon AGI at. position
+91 4. 14. Theonduel %Bﬁl@l@b@@nﬁﬂ@ﬂ@l@m.ﬂﬁbﬁ BiBlopiedl Saniile Godd Mtekl sulfféct 1
which is DNA or RNA. 30 97 _ WD 02/082s7 PCT/U S111 /23082 15. An'isol ated
nucl ei ¢ actotastsevith @ NisfeshBMS reebss usdeneendjtians effpstive ¢o @HOWdé’bgélza’eme of

t he nol ec , r o siph e..l.sol at ed

nucl ei c atL:{% SWQJ ﬁie pé% lﬁg%?%g‘ilf%cﬂeéi%se%é&) ﬂ}g%g&?]ost \%e(g: oﬂrarsy%rfng%a

corrprl Si ngnbhgwa]eemmle dioml| ainormda, SubjEca is wontattbe Widsta Siglec-BMS préveeidod
for dUCI g (i EC-B rotdel n ha g the ami pno acid sequence of any of
Fi gur giybadized gin SHB egBreS%ﬁp?ﬁ dhengucleig ac)ldclnpkegu Ehg t he
host - vect 7 r t uce
the pr ot | OyLRNBE T o h il Taer rgﬁs.lﬁ%ge SRR aAieP duhcoP e
protein pr}q&budxzeld myoledubesmeth det avimpatedi batdBen fife B6L anll rlférefvel AnPlat eThe

conpri si ng,.t tide of . c r. a fragnent thereof,
fugIeJd to o5 @f’% § aﬁ%l@fﬁ%{i’b:’fydg;be@ﬂ wj cﬂ‘ﬂyrréf ithe ﬂ?ﬂ%‘f”glqﬁte@@%’r labelig an
extracel | qhaﬁdﬂg%&cabe telﬂﬁyrHQt cyﬂﬁ&fegdéﬁt ©f erAh@nlilunAtkséent Hoefs; fused to a

het er ol ogous polypeptid : chineric protein conprisingt e cytoplasmc
domai ntSof t he poI ypept i de of cI aim1, 2, or 4, fused to a heterol ogous

ol ypept i The. chi r 0 claim 1, ot 22,. wherein
PoL VPP ! G2l R S R bR ShhoRlogh ) e RO B oS T
chimeric fdfgiuclicRicRls hatingfSiglkaBMSPRquehtes. OThedeincMaR! B Bxdnisle IuBeP) EPUS

protein is G utathione S-transferase. 30 98
Northern procedures. Other hybr1dlzat1on techniques and systems are known that can be

used in connection with the detection aspects of the invention, including diagnostic
20  assays such as those described in Falkow et al., U.S. Pat. No. 4,358,535. Another
hybridization procedure includes in sifu hybridization, where the target nucleic acids are
located within one or more cells and are contacted with the Siglec-BMS probes. As is
well known in the art, the cells are prepared for hybridization by fixation, e.g. chemical
fixation, and placed in conditions that permit hybridization of the Siglec-BMS probe with

25  nucleic acids located within the fixed cell.

Alternatively, Siglec-BMS nucleic acids are separated from a test sample prior to contact
with a probe. The methods for isolating target nucleic acids from the sample are well
known, and include cesium chloride gradient centrifugation, chromatography (e.g., ion,

30  affinity, magnetic), and phenol extraction.
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WO 02/ 082S7 PCT/USO 1 /23082 25. An antibody or antibody fragnent having an
antigen binding site, wherein the antigen binding site specifically

recogni zeywoagadhgldnds the protein of claiml, 2 or 4. ' 26.pchingsoaAasjghody of
claim 25, wherein the antibody is a polyclonal antibody or a 5 nonocl onal

anti body. 27. AL [ ¥ .0f . cl aim 26, wherein the nonoclonal antibody is
desi gnat edﬁgﬁaﬁé‘@@%:‘?@ﬁ "E%0- 13, SI GLEC 10-14, SI GLEG 10-27, or

SI GLEC- 10- 61, and which are collectively deposited as ATCC Accessi on No
(------ ) - S1G12-BIE ptihd 8VexBlesdddh TodRop R ChE | S
chimeric antibody hav ng1 a materxiianeé§ anti gen9%%ﬂﬁﬁi§%gw§m%§°§8%eﬁa%d%%

. region t hagkpressioh af dese hfcdenutes if imotiorestricRd, indioatihg drt fieke pdbemis hyy bY a

t est ecul ¢ that nodul ates an i ne respqnse i nduced 15 by Sigl ec-10
poSi timvge clgf“i’elge co%#?@“ﬁ%%ngafao%’b?{’ﬁgtof n@fﬁgf)dm@e%nfo cg@smﬁﬁ%w@emgrw@lh t he
- test nol ecatigatiodnor SomRahiRAHT Wil otNREdNS THRESIATRMBM S SBRARG Sos at ed.
30. The nethod of claim29, wherein the test nolecule tﬁg%ﬂ‘?r?%ldéu?og e%gdan

i n-~mune 20 Yeeliyelyed in dhe erthoganesix tof asthmaudrdr otienallergiof digasisgleakerdia, on

Si gl ec-10 iﬁﬁz%ﬁ.ht\{gn cells. 31. The nethod of claim 30, wherein the -
extracel | ul'ar "donai'n enconpasses at |east one of the Ig-like domains of a
Siglec-10. 25 32. The nethod of claim 31, wherein the Ig-like donmain of
Siglec-10 is_an ]|3§/§(V) dormai n of a Siglec-10. 33. The nmethod of claim 31,

wher ei i t REGLEG Boeinharsfth aftractive dargets for diyg (deyeldpmeitn DiugadBeaédc- 10.

30 99 ; // h; .34 . t.hod. .for dul atin . nmune
res ponse\/\igﬁgﬁ’fs:ttca)%%ﬁ{}‘E Cglgéﬁ%?g %(B&glgm llﬁléén@éjg%%tm&lo HETeSamgee Bﬂ‘!li g:gqq%:%ang n

Si gl ec- 10 gothmiat andepassiblys othiet nflamimneg |diveades a0t O dNergicr R0 oRgaIrNSts,

Si gl ec-10 .upder suitable conditjong so that the immune response is

modul at ed. NEARBAtoFy, bowet digass; Coplyy mdtgaseyghioaic, obstaictive phlsesnanardigeass, an
extracel | : | s i@ Sl o T f ...cl al,m.3S, . wherein
t he ext raclﬂeslai{l%s?sg;&g@#g{l}’lﬁg’ohgg% gdel%lle)ge I sug’nm%af-ﬁ? ?%@%@Iﬁgg i 8fguég1§'in§1 ec- 10.
10 37.15Thedditibhpgiwh thatipredeislynwdisceiered SEGLBE! ploeeinko mien been dbtebigd (Y

domai n of a SigleclO. 38. The .nethod, of claim36, wherein the Ig-like
domain is Cérﬁf?lp ng, MIpeFHES w]-lgp bggcgf] ﬁ&@CII’SSOI’@ﬁ tyngs of monomyelocytic ]gukemias

Ay, Al A9, BT A908 ASEmABHeid 831 P LA 1A .
" sL. Ahs% A(g%g. 5 Mg 1908 Hemteich 4.1 M Lo 12\?“’1 fiRelf &8 rpdeda A
. Ah" r . As%against A GLAG-BMS praiteins caild\bs nfidsto . teat Shrgst erbdin Apek ofleukemia

A3 . A3{. ANs. AL AUs. Al A Al A . As. Al. AUs. As. A. “. As. Al . AlT. Ahs. A
{s. Als. {As%%? ?A%S.“K’gp.?’ﬂhél?ﬁlé‘?"ﬂé):A{ As. {A. L. Ar. A A{L. Ah". {A{ . ABs. A{. Al . Ahs. As. A

SUA{L28 U.A AU .Ah . AR . Al 9. A{s. Ah’ . AYs. AY' . AAL. AU *:; f-qrvy
~xsmhb] X] ca] caV] ca caVéca caV] ca] ca] cal] ca] cPa] ca] caV] ca] ca] ca] ca] ca] caV] ca
] ca] ca] cajle ajdHIRpe AlSEECR. 1otpiscand fragments of the invention can be used to

elicit the generation of antibodies that specifically bind an epitope associated’ with
SIGLEC-BMS protein, as described herein (Kohler and Milstein, supra). The SIGLEC- 4
BMS antibodies include fragments, such Fv, Fab’, and F(ab’)2. SIGLEC-BMS antibodies
25 which are immunoreactive with selected domains or regions of the SIGLEC-BMS protein
are particularly useful. The domains of interest include the extracellular and cytoplasmic
domains of SIGLEC-BMS proteins.

In one embodiment, the SIGLEC-BMS antibodies are used to screen expression libraries in

30  order to obtain proteins related to SIGLEC-BMS proteins (e.g., homologues).
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In another embodiment, SIGLEC-BMS antibodies are used to enrich or purify SIGLEC-

BMS proteins from a sample having a heterologous population of proteins. The enrichment

and purifying methods include conventional techniques, such as immuno-affinity methods.
In general, the immuno-affinity methods include the following steps: preparing an
affinity matrix 'by linking a solid support matrix with SIGLEC-BMS antibodies, which
linked affinity matrix specifically binds with SIGLEC-BMS proteins; contacting the
linked affinity matrix with the sample under conditions that permit the SIGLEC-BMS
proteins in the sample to bind to the linked affinity matrix; removing the non-SIGLEC-

BMS proteins that did not bind to the linked affinity matrix, thereby enriching or

purifying for the SIGLEC-BMS proteins. A further step may include eluting the
SIGELC-BMS proteins from the affinity matrix. The general steps and conditions for
affinity enrichment for a desired protein or protein complex can be found in Antibodies:
A Laboratory Manual (Harlow, E. and Lane, D., 1988 CSHL, Cold Spring, N. Y.).

SIGLEC-BMS antibodies are also used to detect, sort, or isolate cells expressing a
SIGLEC-BMS protein. The SIGLEC-BMS-positive (+) cells are detected within various
biological samples. The presence of SIGLEC-BMS proteins on cells (alone or in
combination with other cell surface markers) may be used to distinguish and isolate cells
(e.g., sorting) expressing. SIGLEC-BMS from other cells, using antibody-based cell
sorting or affinity purification techniques. The SIGLEC-BMS antibodies may be used to
genérate large quantities of relatively pure SIGLEC-BMS-positive cells from individual

subjects or patients, which can be grown in tissue culture. In this way, for example, an

individual subject’s cells may be expanded from a limited biopsy sample and then tested
for the presence of diagnostic and prognosﬁc genes, proteins, chromosomal aberrations,
gene expression profiles, or other relevant genotypic and phenotypic characteristics,
without the potentially confounding variable of contaminating cells. Similarly, patient-
specific vaccines and cellular immunotherapeutics may be created from such cell
preparations. The methods for detecting, sorting, and isolating SIGLEC-BMS-positive
cells use various imaging methodologies, such as fluorescence or immunoscintigraphy

with Induim-111 (or other isotope).
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protein in a sample from the test subject at various p01nts in time. This is
~ done for purposes of determining a change in the amount of SIGLEC-BMS in the sample
20 over time. Monitoring the course of disease or disorders may optimize the timing,
dosage, and type of treatment, over time. In one embodiment, the method comprises
quantitatively determining in a first sample from the subject the presence of a SIGLEC-

BMS protein and coinpariné the amount so determined with the amount present in a
second sample from the same subject taken at a different point in time, a difference in the

25  amounts determined being indicative of the course of the disease.

One embodiment of the inventicn is a method for diagnosing an asthmatic condition in a
candidate. subject. This method comprises: obtaining a biological sample from an candidate
asthmatic subject (e.g., test sample) and from normal subjects (e.g., reference samples);
30 coﬁtacting the test and reference sample(s) with an anti-SIGLEC-BMS antibody that
specifically fonné a complex with a SIGLEC-BMS protein; detecting the complex so
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t~w levels of SIGLEC—BMS in the bloodstream or lavage fluid may be a way of detectlng the
' 5  condition or sevetity of asthma. This detection can be done by ELISA or similar methods

using antibodies that react with SIGLEC-BMS proteins.

SIGLEC-BMS antibodies may also be used therapeutically to modulate (e.g., inhibit or

activate) the biological activity of SIGLEC-BMS proteins, or to target therapeutic agents,
10 such as anti-inflammatory drugs, to cells expressing SIGLEC-BMS proteins. For example,

cells expressing SIGLEC-BMS can be targeted, using antibodies that bind with cells

expressing SIGLEC-BMS proteins. The binding of the SIGLEC-BMS antibody with the

cells decrease the biological activity of SIGLEC-BMS proteins, thereby inhibiting the

growth of the SIGLEC-BMS-expressing cell and decreasing the disease associated with
15 abnormal cellular expression of SIGLEC-BMS proteins.

The SIGLEC-BMS antibodies or fragments thereof may be conjugated to a second
molecule, such as a therapeutic agent (e.g., a cytotoxic agent) resulting in an
immunoconjugate. The immunoconjugate can be used for targeting the second molecule

20 to a SIGLEC-BMS positive cell, thereby inhibiting the growth of the SIGLEC-BMS
positive cell (Vitetta, E.S. et al., 1993 “Immunotoxin Therapy” pp. 2624-2636, in:
Cancer: Principles and Practice of Oncology, 4th ed., ed.: DeVita, Jr., V.T. et al., I.B.
Lippincott Co., Philadelphia). '

25 The therapeutic agents include, but are not limited to, anti-tumor drugs, cytotoxins,
radioactive agents, cytokines, and a second antibody or an enzyme. Examples of
' cytotoxic agents include, but are not limited to ricin, doxorubicin, daunorubicin, taxol,
ethiduim bromide, mitomycin, etoposide, tenoposide, vincristine, vinblastine, colchicine,
di}iydroxy. anthracin dione, actinomycin D, diphteria toxin, Pseudomonas exotoxin (PE)
30 A, _PE40, abrin, and glucocorticbid and other chemotherapeutic agents, as well as

radioisotopes.
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j U Z10%2& Kyrthdr, the invention provides an embodiment wherein the antibody of the invention is
linked to an enzyme that converts a prodrug into a cytotoxic drug. Alternatively, the.

antibody is linked to enzymes, lymphokines, or oncostatin.

Use of immunologically reactive fragments, such as Fab, Fab', or F(ab'), fragments is often
preferable, especially in a therapeutic context, as these fragments are generally less
immunogenic than the whole immunoglobulin. The invention also.provides pharmaceutical
compositions having the monoclonal antibodies or anti-idiotypic monoclonal antibodies of

10  the invention, in a pharmaceutically acceptable carrier.
Screening for SIGLEC-BMS Ligands

Another aspect of the invention relates to screening methods for identifying agents of
15 interest that bind with (e.g., ligands) and/or modulate the biological activity of SIGLEC-
BMS proteins.  Because SIGLEC-BMS proteins are expressed in eosinophils, these
agents may be involved in modulating eosinophil or other immune cell maturation,
migration, activation, or communication with other cells. Thus, agents that bind with and
modulate the biological activity of SIGLEC-BMS proteins may be effective in reducing

20  certain symptoms of asthma and other allergic diseases, leukemia, or reduce inflammation.

Typically, the goal of such screening methods is to identify an agent(s) that binds to the
target polypeptide (e.g., SIGLEC-BMS) and causes a change in the biological activity of
the target polypeptide, such as activation or inhibition of the target polypeptide, ﬂ1ereby
25  decreasing diseases associated with abnormal cellular expression of SIGLEC-BMS proteins.

The agents of interest are identified from a population of candidate agents.

The screening methods include assays for detecting and identifying agents, and cellular
constituentls that bind to SIGLEC-BMS proteins (e.g., ligands of SIGLEC-BMS). In one
30 embodiment, a screening assay comprises the following: contacting a SIGLEC-BMS protein

with a test agent or cellular extract, under conditions that allow association (e.g., binding) of
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protein used. For example, a gel retardation assay is used to determine whether an agent
binds to SIGLEC-BMS or a fragment thereof. Alternatively, immunodetection and biochip
(e.g., U.S. Patent No. 4,777,019) technologies are adopted for use with the SIGLEC-BMS
protein. An alternative method for identifying agents that bind with SIGLEC-E"{Z:;g proteins
15 employs TLC overlay assays using glycolipid extracts from immune-type cells (K. M.
Abdullah, et al., 1992 Infect. Immunol. 60:56-62). A skilled artisan can readily employ
numerous art-known techniques for determining whether a particular agent binds to'a
SIGLEC-BMS protein.

20 Alternatively or consecutively, the biological activity of the SIGLEC-BMS protein, as part
of the complex, can be analyzed as a means for identifying agonists and antagonists of
SIGLEC-BMS activity. For example, a method used to isolate cellular components that
bind CD22 (D. Sgroi, et al., 1993 J. Biol. Chem. 268:7011-7018; L. D. Powell, et al., 1993

~ J. Biol. Chem. 268:7019-7027) is adapted to isolate cell-surface glycoproteins that bind to

25 SIGLEC-BMS proteins by contacting cell extracts with an affinity column having
immobilized anti-SIGLEC-BMS antibodies.

- As used berein, an agent is said to antagenize SIGLEC-BMS activity when the agent

reduces the biological activity of a SIGLEC-BMS protein. The preferred antagonist

30  selectively antagonizes the biological activity of SIGLEC-BMS, not affecting any other
cellular proteins. Further, the preferred antagonist reduces SIGLEC-BMS activity by more
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Y& ()-3. Zlc%fe@é 1(o> scteen for binding partners of SIGLEC-BMS. The yeast two-hybrid system
can be used to screen cDNA expression libraries (G. J. Hannon, et al. 1993 Genes and
Dev. 7: 2378-2391) , and random aptmer libraries (J. P. Manfredi, et al. 1996 Molec. And
Cell. Biol. 16: 4700-4709) or semi-random (M. Yang, et al. 1995 Nucleic Acids Res. 23:

25  1152-1156) aptmers libraries for SIGLEC-BMS ligands.

SIGLEC-BMS proteins which are used in the screening assays described herein include, but

are not limited to, an isolated SI(_}LEC-BMS protein, a fragment of a SIGLEC-BMS protein,

- a celi that has been altered to express a SIGLEC-BMS protein, or a fraction of a cell that has

30  beenaltered to express.a SIGLEC-BMS protein. -
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- 2109 ( )rrfo:éﬁlaﬁnff the a@ieity of SIGLEC-BMS proteins can be, as examples, peptides, antibody,
small molecules, and vitamin derivatives, as well és carbohydrates. A skilled artisan can
readily recognize that there is no limit as to the structural nature of the agents tested for

5  binding to SIGLEC-BMS proteins. One class of agents is peptide agents whose amino acid
sequences are chosen based on the amino acid sequence of the SIGLEC-BMS ﬁrotein.

Small peptide agents can serve as competitive inhibitors of SIGLEC-BMS protein.

Candidate agents that are tested for binding with SIGLEC-BMS proteins and/or modulating
10  the activity of SIGLEC-BMS proteins are randomly selected or rationally selected. As used
herein, an agent is said to be raﬁdbmly selected when the agent is chosen randomly without
considering the specific sequences of the SIGLEC-BMS protein. Examples of randomly
selected agents are members of a chemical library, a peptide combinatorial library,
constituents of a growth broth of an organism, or plant extract.
15
As used herein, an agent is said to be rationally selected when the agent is chosen on a
" ponrandom basis that is based on the sequence of the target site (SIGLEC-BMS protein)
and/or its conformation in connection with the agent’s action. Agents are rationally selected
by utilizing the peptide sequences that make up the SIGLEC-BMS protein. For example, a
20 rationally selected peptide agent can be a peptide whose amino acid sequence is identical to
a seiected fragment of a SIGLEC-BMS protein,

The cellular extracts to be tested for binding with SIGLEC-BMS proteins and/or modulating
the activity of SIGLEC-BMS proteins are, as examples, aqueous extracts of cells or tissues,
25 ofganic extracts of cells or tissues or partially purified cellular fractions. A skilled artisan
can readily recognize that there is no limit as to the source of the cellular extracts used in the

screening methods of the present invention.
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The invention includes pharmaceutical compositions for use in the treatment of immune

system diseases comprising pharmaceutically effective amounts of soluble SIGLEC-BMS
5 molecules. The pharmaceutical composition can include soluble SIGLEC-BMS protein
molecules and/or nucleic acid molecules, and/or vectors encoding the moleculeé. Ina
preferred embodiment, the soluble SIGLEC-BMS protein molecule has the amino acid
sequence of the extracellular domain of SIGLEC-10 as shown in either Figure 6B. The
compositions may additionally include other therapeutic agents, including, but not limited

10 to, drug toxins, enzymes, antibodies, or conjugates.

In one embodiment, the pharmaceutical compositions may comprise a SIGLEC antibody,

either unmodified, conjugated to a therapeutic agent (e.g., drug, toxin, enzyme or second

antibody) or in a recombinant form (e.g., chimeric or bispecific). The compositions may
15  additionally include other antibodies or conjugates (e.g., an antibody cocktail),

The pharméceutical compositions also preferably include suitable carriers and adjuvants
which include any material which when combined with the SIGLEC-BMS molecules of
the invention retains the molecule's activity and is non-reactive with the squect's immune
20  system. Examples of suitable carriers and adjuvants include, but are not limited to,
human serum albumin; ion exchangers; alumina; lecithin; buffer substances, such as
phosphates; glyéine; sorbic acid; potassium sorbate; and salts or electrolytes, such as
protamine sulfate. Other examples include any of the standard pharmaceutical carriers
such as a phosphate buffered saline solution; water; emulsions, such as oil/water
25  emulsion; and various types of wetting agents. Other carriers may also include sterile
solutions; tablets, including coated tablets and capsules. Typically such carriers contain
excipients such as starch, milk, sugar, certain types of clay, gelatin, stearic acid or salts
thereof, magnesium or calcium stearate, talc, vegetable fats or oils, gums, glycols, or
other known excipients. Such carriers may also include flavor and color additives or
30 other ingredients. Compositions comprising such carriers are formulated by well known

conventional methods. Such compositions may also be formulated within various lipid
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compositions, such as polymer microspheres.

The pharmaceutical compositions of the invention can be administered to a subject using
conventional modes of administration including, but not limited to, intravenous @i.v.)
administration, intraperitoneal (i.p.) administration, intramuscular (im.) administ:ration,
subcutaneous administration, oral administration, administration as a suppository, or as a
topical contact, or the implantation of a slow-release device such as a miniosmotic pump.
The pharmaceutical compositions of the invention may be in a variety of dosage forms,
which include, but are not limited to, liquid solutions or suspensions, tablets, pills,
powders, suppositories, polymeric microcapsules or microvesicles, liposomes, and
injectable or infusible solutions. The preferred form depends upon the mode of

administration and the therapeutic application.

The most effective mode of administration and dosage regimen for the compositions of
this invention depends upon many factors including, but not limited to the type of tissue
affected, the type of autoimmune disease being treated, the severity of the disease, a
subject’s health, and a subject's response to the treatment with the agents. Accordingly,

dosages of the agents can vary depending on the subject and the mode of .ﬁdministration.

The soluble SIGLEC-BMS molecules may be administered to a subject in an appropriate
amount and for a suitable time period (e.g. length of time and/or multiple times).

Administration of the pharmaceutical compositions of the invention can be performed

over various times. In one embodiment, the pharmaceutical compositions of the

invention can be administered for one or more hours. In addition, the administration can
be repeated depending on the severity of the disease as well as other factors as

understood in the art.

The following examples are presented to illustrate the present invention and to assist one

of ordinary skill in making and using the same. The methodology and results may vary .
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are not intended in any way to otherwise limit the scope of the invention.
EXAMPLE 1

The following provides a description of the methods used to obtain the Siglec-BMS
¢DNA clones, the sequences of the cDNA clones and the SIGLEC-BMS polypeptides.

The nucleic acid molecules having Siglec-BMS nucleotide sequences were obtained by

10  searching a propriefary ESTdatabase (Incyte EST database, Palo Alto, CA) for human
gene sequences that exhibit elevated transcript expression in diseased immune tissues
compared to normal tissues, identifying the cDNA clones of interest, acquiring the clones

from the proprietor of the database (Incyte), and sequencing the entire insert of the
clones. In particular, the search identified a nucleotide sequence, Siglec-BMS (-L3a) that

15 is preferentially expressed in eosinophils from an asthmatic patient. Other cDNA clones
~ having the nucleotide sequences of Siglec-BMS (-L3b, -L3c, -L3d, -L4a, -L5a, and —L5b)
were obtained by further mining of the same ESTdatabase and acquiring the cDNA

clones.

20 DNA from. individual cDNA clones was isolated using a Qiagen BioRobot 9600. The
purified DNA was then cycle sequenced using dye terminator chemistries and
subsequently separated and detected by electrophoresis through acrylamide gels run on
ABI 377 sequencers (Perkin-Elmer).

25  The nucleotide sequences of the Siglec-BMS cDNA clones were analyzed in all 3 open
reading frames (ORFs) on_both strands to determine the predicted amino acid sequence of
the encoded protein. The nucleotide sequence analysis was performed using SeqWeb
version 1.1 (GCG, Genetics Computer Group Wisconsin Package Version 10, Madison,
W1, 1999) using the Translate Tool to predict the amino acid sequences, and using the

30  Structure Analysis Tool for predicting the motifs. Several Ig-like domains were

identified in all clones which allowed for further similarity analysis using the Pileup Tool
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each clone suggested that these cDNA clones included sequences that encoded proteins
having sequence homology with human CD33 (Siglec-3). These nucleotide sequences
5 were designated Siglec-BMS (SEQ ID NOS:1-7, 15) and the proteins sequences (SEQ ID

NOS:8-14, 16) were designated SIGLEC-BMS.

A web-based lab management data system, PHRED, was used to track and process the
sequence data (Ewing, B., Hillier, L., Wendl, M., and Green, P. 1998 Genome Research
10 8:175-185 “Basecalling of automated sequencer traces using PHRED. L Accuracy
assessment”), and the PHRAP algorithm was used for assembly of separate sequences
into contiguous pieces (Ewing, B., and Green, P. 1998 Genome Research 8:186-194
“Basecalling of automated sequencer traces using PHRED. II. Error probabilities”). The
assembled DNA data was edited using CONSED (Gordon, D." Abajian, C. and Green, P.
15 1998 Genome Research 8:195-202 “Consed: A graphical tool for sequence finishing”) to
manually inspect quality and to design primers for closiﬁg sequence gaps and achieving

contiguity, as well as to resolve any ambiguities within the sequence.

The Amino Acid Sequence of SIGLEC-BMS-1.3a

20
The nucleotide sequence of Siglec-BMS-L3a (SEQ ID NO.:1, Figure 2A, clone 526604),
-is ﬁredicted to represent a differentially spliced form of a Siglec-BMS-L3 transcript. The

Siglec-BMS-L3a nucleotide sequence encodes an open reading frame of 584 amino acids
in length that exhibits structural properties shared by CD33. This nucleotide sequence

25  encodes the SIGLEC-BMS-L3a protein having. the amino acid sequence described in
SEQ ID NO.: 8 (Figure 2B). SIGLEC-BMS-L3a includes an N-terminal 42 amino acids
hydrophobic signal peptide, a 397 amino acid extracellular domain including three Ig-like
domains, a 25 amino acid residue transmembrane domain, and a 120 amino acid
intracellular domain which includes two putative ITIM motifs.

30
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clone 3344926), represents a full-length cDNA clone of a differentially spliced form of a
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The following provides a description of analysis of the expression patterns of Siglec-BMS

25  transcripts in various human tissues using Northern blot techniques.

Northern blot membranes (Figurel0A) were obtained from Clontech (MIN Blots,
Clonetech, Palo Alto, CA). Each lane of the membrane contained approximately 1-2
micrograms of poly A+ RNA extracted from various human tissues. Blots including
30 RNA samples from human spleen, lymph node, thymus, PBL, bone marrow, and fetal
liver (MTN Human Immune System II blot) and blots including RNA samples from
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PCR primers used to generate the probes for the Northern analysis included:

L3: ,

15 5'(596-616) TGC TCA GCT TCA CGC CCA GAC (SEQ ID NO:33)
3'(1319-1328) TGC ACG GAG AGG CTG AGA GA (SEQ ID NO:34)
Probe length: 732 bp

S1:
20 5'(428-446) CTC AGA AGC CTG ATG TCT A (SEQ ID NO:35)
3'(576-593) GAG AAG TGG GAG GTC GTT (SEQ ID NO:36)
Probe length: 65 bp

S2:

25 5'(1341-1359) CTG CTG GGC CCC TCC TGC (SEQ ID NO:37)
3'(1559-1578) GAC GTT CCA GGC CTC ACA G (SEQ ID NO:38)
Probe length: 237 bp

Reference Sequence: Full length ]‘BMSL3 starting with ATG
30 |
The probes were individually labeled with **P-dCTP by random prim'ing, purified on a
Chromospin 100 column (Clontech), and heat-denatured. The membranes were pre-
hybridized in ExpressHyb Solution (Clontech) at 68 degrees C for 30 minutes with
continuous shaking. The membrane was incubated with the denatured probes
35  (approximately 2 million cpm per ml) in fresh ExpressHyb Solution for 4 hours at 68

degrees C, with continuous shaking. The membrane was washed in several changes of
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zggg#%od %fééénipq 51)%&% sf))s, for 40 ?nimit?s at room temperaturoc. 'élze wash was

followed by several changes of 0.1X SSC, containing 0.1% SDS, for 40 minutes at 50
degrees C. The hybridizatic_)n pattern of the membranes was obtained using

PhosphorImager 445 SI (Molecular Dynamics, Sunnyvale, CA).

The L3 probe readily detected a 4.4 kb transcript in human immune tissues, inéluding
spleen, lymph node, and PBL. Lower levels of Siglec-BMS-13 transcripts were also -
detectable in human, thymus, bone marrow, and fetal liver (Figure10A). The Siglec-
BMS-L3 transcripts were not detected in human non-immune tissues including brain,

heart, skeletal muscle, colon, kidney, liver, small intestine, placenta or hung.
EXAMPLE 3

The following provides a description of the analysis of the expression patterns of Siglec-
BMS' transcripts in various human tissues using standard reverse transcriptase PCR

amplification techniques.

Reverse transcriptase PCR methods were employed to determine the tissue aistribution of
Siglec-BMS transcripts in RNA extracted from .primary human cells an.d cell lines and
commercially available human organ cDNA. Human I, I and Immune Multiple Tissue
cDNA Panels were purchased from Clontech. In addition, RNA was extracted from

- monocytes, TNF-stimulated endothelial célls, spleen, HL-60 cells and Jurkat cells with

Trizol (Gibco BRL, Grand Island, NY) according to the directions of the manufacturer.

The extracted RNA was reverse transcribed into ¢DNA using the following reaction
mixture: 5 micro grams total RNA from each sample in 8 micro liters diethyl
cyanophosphate-treated (DEPC) water, 4 micro liters 5x first strand buffer (Gibco BRL),
2 micro-liters 10 mM deoxynucleotide triphosphate (ANTP) (Gibco BRL), 2 micro liters
0.1 M DTT (Gibco BRL), 1 micro liters RNAse inhibitor (40 U, Roche Molecular

Biochemicals, Indianapolis, IN), 2 micro liters 10x hexanucleotides (Roche Molecular

Biochemicals) and 1 micro liter SuperScript I (Gibco BRL). The reaction mixture was
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degrees C. Custom primers were obtained from Life Technologies (Gaithersburg, MD)

The quality of the PCR
products was determined by electrophoresis on a 1.2% agarose gel, PCR was carried out

5 using “Ready-To-Go” PCR Beads (Pharmacia Biotech Inc., Piscataway, NJ) in a 25

and sequencing parameters optimized for each primer pair.

micro liters reaction mixture including: 1.5 U Taq polymerase, 10 mM Tris-HCl (pH 9.0
at room temperature), 50 mM KCl, 1.5 mM MgCl, 200 uM of each dNTP and
stabilizers, including BSA, 0.2 micro M of each primer, and 1micro liter of RT-PCR
reaction product or 2 ul of each of the commercially prepared MTC Human I, II and

10 Immune cDNA panels from Clontech.

PCR primer sequences used for the PCR reactions included:

P1 primers:
15 5" (-96/-77) CCT TCG GCT TCC CCT TCT GC (SEQ ID NO:39)
3' (560-579) CGT TGG TTT GGT TCC TTG G (SEQ ID NO:40)

P2 primers:
5'(852-870) CAC ACT GAG CTG GGT CCT G (SEQ ID NO:41)
20 3'(1560-1578) GAC GTT CCA GGC CTC ACA G (SEQ ID NO: 42)

P3 primers:
5'(852-870) CAC ACT GAG CTG GGT CCT G (SEQ ID NO:43)
3' (1670-1689) GAA AAG AAG AGC CGT GAT GC (SEQ ID NO:44)

25

Expected product size for each L3 splice variant

BMS-L3 P1 primers P2 primers P3 primers

A:526604 None None 547 bp

B:527595 . None 727 bp 838 bp

C.652995 675 bp 727 bp 838 bp

D:1709963 675 bp None 547 bp

P3 primers were expected to be 552-bp, 837 bp, 837 bp and 552 bp in length as shown in
30  the table above.

The results are shown in the table depicted in Figure 11A.
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The following provides a description of the analysis of the expression patterns of Siglec-
BMS transcripts in various human tissues blood cells and cell lines, using SYBR Green

5 PCR amplification techniques.

Human 1, II and Immune Multiple Tissue cDNA Panels were purchased from Clontech
(Palo Alto, CA). In addition, RNA was obtained from lymphocytes, eosinophils,
neutrophils, T-cells, monocytes, TNF-stimulated endothelial cells, spleen cells, HL60
10 cells and Jurkat cells and reverse transcribed as described in Example 3 above. The
cDNA was amplified using the SYBR Green PCR Master Mix (PE Biosystems, Foster
City, CA). The SYBR Green system permits relative quantification of a target transcript
sequence compared to an internal house-keeping gene, beta-actin, with real-time
monitoring of the amplification (PE Biosystems, User Bulletin #2 P/N 4303859). The
15 reaction was performed on an ABI PRISM 7700 Sequence Detection System (PE
Biosystems). All amplifications were normalized for beta-actin gene in the linear portion

of the amplification curves.

The following primer pairs were used for amplification of different regions of the 1.3
20  gene (Figure 12A): the L3-TM primer pair includes the putative transmembrane
sequences common among Siglec-BMS-3a, -3b, -.3c, and —3d, from nucleotide position
1603 to 1966; the S1 primer pair includes splice variant sequences common among
Siglec-BMS-3c and —3d from nucleotide position 428 to 447; and the S2 primer pair
includes splice variant sequences common among Siglec-BMS-3b and -3¢ from
25 nucleotide position 1948 to 1966. The data was normalized to beta-actin gene expression
and then expressed as fold-increase over skeletal muscle, which served as a reference

tissue (Figure 12B).

- PCR primers for the:SYBR Green amplification methods included:

30 L3-TM:
5'(1603-1621) TGC AGC TGC CAG ATA AGA (SEQ ID NO:45)
3' (1948-1966) GGC TTG AGT GGA TGA TTT (SEQ ID NO:46)
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SI: .

5'(428-447) CTC CGA AGC CTG ATG TCT A (SEQ ID NO:47)
5 3'(576-594) GAG AAG TGG GAG GTC GTT (SEQ ID NO:48)

PCR product: 166 bp

S2:

5'(1343-1361) CTG CTG GGC CCC TCC TGC (SEQ ID NO:49)
10 3'(1560-1579) GAC GTT CCA GGC CTC ACA G (SEQ ID NO:50)

PCR product: 236 bp :

Beta-actin:
>' GTG GGG CGC CCC AGG CAC CA (SEQ ID NO:51)

15 3'CTC CTT AAT GTC ACG CAC GAT TC (SEQ ID NO:52)
PCR product: 539 bp

EXAMPLE 5

20 The following provides a description of the mapping of the human chromosomal location
of Siglec-BMS-L3, that generated the various differentially spliced transcripts, including
Siglec, BMS-L3a, -L3b, -L3c, and -L3d.

The human chromosomal map location of Siglec-BMSL3 was determined using the
25  Stanford G3 radiation hybrid panel (Stanford University Genome Center Radiation
Hybrid Mapping Server). A primer pair was chosen that would allow amplification of a
150 bp fragment from the transmembrane region. The PCR conditions included: 95
degrees C for 5 minutes; followed by 30 cycles of 95 degrees C, 56 degrees C, 72 degrees
C, for 30 seconds each; followed by 72 degrees C for 10 minutes.
30
The primers were used to screen all 83 hybrids of the Stanford G3 set. The resulting
pattern of positives and negatives was submitted to the Stanford Human Genome Center
Radiation Hybrid Mapping Server, where it was subjected to a two-point statistical
analysis against 15,632 reference markers. This analysis yielded a linkage to two
35  markers, D19S425 and D19S418 at a distance of 32 cR [Log of Odds (LOD) score= 6.47]
and 29¢cR (LOD score = 6.28), respectively, and corresponded to an approximatel physical
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PCR primers used for the chromosomal location methods included:

L3-TM:

10 5'(1603-1621) TGC AGC TGC CAG ATA AGA (SEQ ID NO:53)
3'(1948-1966) GGC TTG AGT GGA TGA TTT (SEQ ID NO:54)
PCR product: 363 bp

EXAMPLE 6

15
The following provides a description of the generation of Ig fusion proteins comprising
the extracellular domains of.Sz'glec-BMS-L‘?a and Siglec-BMS-L3-995-2 fused to the

human R gamma chain.

20 Plasmids encoding the Ig fusioh proteins were constructed. Briefly, nucleotide sequences
encoding the extracellular domains of either SIGLEC-BMS-L3a (e.g., 526604) or
SIGLEC-BMS-L3-995-2 were amplified from a liver cDNA library (Clontech) by PCR
methods. The nucleotide sequence encoding the extracellular domain of SIGLEC-BMS
was operatively ligated into a proprietary expression vector, pd19 (Bristol-Myers Squibb,

25 Princeton, NJ). The pd19 vector has a cytomegalovirus promoter (CMV promoter;
Boshart, M. et al., 1985 Cell 41:521-530) to drive expression of Siglec-BMS-L3a and
Siglec-BMS-L3-995-2 sequences. Additionally, the pd19 vector includes a portion of the
human R gamma chain having a point mutation which reduces Fc receptor binding of the
immunoglobulin portion encoded therein. The resulting piésmids were designated

30  SiglecL3A-hlg and SiglecLB-hIg. The SiglecL3-hlg fusion proteins were expressed in
COS cells by DEAE-transient transfection. The fusion protein was purified from COS7
supernatant by chromatography using Protein A trisacryl column (Pierce, Rockford, IL).

before use.
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were obtained from the American Type Culture Collection (Manassas, VA).
15
The cells were suspended in binding buffer (DMEM including 1% w/v bovine serum
albumin and 0.1% sodium azide), with the Siglec fusion protein (Example 6), nALCAM
hig fusion protein (R-gamma fusion protein control), or CD5 hlg fusion protein’ (E-
gamma fusion protein control) at a concentration of 5 micro grams of protein/1 x 10°
20  cells. Rabbit Ig (Sigma Chemical Co., St. Louis, MO) was also added at 100 micro
grams/million cells to prevent non-specific binding of the Ig tail on the fusion proteins to
the Fc receptors. The mixture was incubated on ice for 1 hour followed by two washings
with binding buffer. The cells were centrifuged at 500X G for 5 minutes between each
wash. Anti-hIg/FITC (Jackson Immunoresearch, West Grove, PA) and/or phycoerythrin-
25  conjugated anti-CD20/PE (Beckton Dickenson, San Jose,CA) , anti-CD14/PE (Beckton-
Dickenson), and anti-CD4/PE (Beckton-Dickenson) were added on ice for 30 minutes.
After further washing, the cells were analyzed on a Becton Dickenson FACSort using

Cell Quest software. Cells were live gated and red/green color was compensated.

30  The mixed white blood cell populatioris were analyzed for binding to the SIGLEC-BMS

fusion proteins. Results of FACs analysis are shown in Table 1. There was no difference
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9$10%° in the binding of SIGLEC BMSL3a and SIGLEC BMSLS3 to the cells that were examined
by FACs. A small population of lymphocyte-sized cells and monocyte-sized cells stained
positively for both fusion proteins. Double staining with either anti-CD20 (for B-cells),
anti-CD-14 for monocytes, anti-CD4 or anti-CD3 (for T-cells) determined that B-cells
5 and monocytes were binding the fusion protein, but T-cells were not. Possible binding of
the fusion protein to the Fc receptors on B-cells and monocytes was ruled .out by
comparison with two fusion protein controls, one with a similar R-gamma hig tail that -
doesn't bind FeR (mALCAM hlg) and one with an E-gamma hlg tail that does bind FcR
(CD5 hlg),
10
Similar FACs analyses were performed with cell lines. The HEL (e.g., an erythroblastic
leukemia cell line) and Jurkat (e.g., a T-cell line) cell lines did not stain positively for
either SIGLEC BMSL3 fusion protein. Additionally, the EBV-transformed B cell lines
MB, PM and TJ did not stain positively. The B-cell lines, Ramos, Raji and HSB2, did
15 stain positively. Although some monocyte binding was observed in whole blood, the
monocytic cell lines, U973 and HL60, did not exhibit any binding.

Table 1 is a FACs analysis of Siglec-10-hIg binding. Data was obtained by incubating

mixed white blood cell populations and hemapoietic cell lines with Siglec-10-hIg fusion

20  protein then stained with fluorescein-conjugated anti-hlg (Jackson Immunoresearch,

West Grove, PA) and/or phycoerythrin-conjugated anti-CD20, anti-CD3, anti-CD14, and

anti-CD4. mALCAM hlg fusion protein (hIg Ry control) and CD5 hlg fusion protein

(hlg Ey control) were analyzed in parallel as controls. Rabbit Ig (Sigma) was also added

- to prevent non-specific binding of the Ig tail on the fusion proteins to Fc receptors. The

25 percentage of cells staining positive for FITC compared to background with mALCAM,

CD5 and Siglec-10 hlg is shown. One color FACs was used for cell lines and two color
FACs was used for primary peripheral blood mononuclear cells (PBMCQ).
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25  Granulocytes 0 0 0

EXAMPLE 8

30  The following provides a description of the determination of whether distinct blood cell

populations or cell lines exhibit binding specificity for the extracellular domain of

SIGLEC-BMS-L3 fusion protein, using a solid support method.
The SIGLEC-BMS-L3 fusion protein was immobilized on a solid support, by coating an
35  ELISA plate with SIGLEC-BMSL3 hlg fusion protein (200 ng/well) overnight. The

plate was blocked for 1 hour with DMEM containing 1% BSA.

The cells and cell lines used included: mixed white blood cells, mixed granulocytes,

purified B-cells, purified NK cells, purified monocytes, and Ramos (B-cell line), RBCs,
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N$1D0b¢ results are shown in Figure 13. The mixed white blood cells, mixed granulocytes,

10

15

20

purified B-cells, purified NK cells, purified monocytes, and Ramos (B-cell line) adhered
to the immobilized SIGLEC fusion protein. RBCs, Jurkats (T-cell line), HL60s and
K652 (monocytic cell lines) did not adhere to the protein-coated plate. Sialidase
pretreatment of the cells (0.1 U/ml for 30 minutes at 37 degrees C) did not significantly
affect binding of any of the adherent cell types.

EXAMPLE 9

The folloWing provides a description of the binding studies using COS cells expressing
the full length SIGLEC-BMS-L3 (e.g., 995-2, see Example 14) protein and various cells

and cell lines.

- COS7 cells were transiently transfected or mock-transfected with a pcDNA3 plasmid

25

30

(InVitrogen, Carlsbad, CA) containing a full length Siglec-BMSL3 (e.g., 995-2, see
Example 14) by the DEAE-dextran method. Twenty four hours after transfection, the
cells were lifted from the plates with EDTA and re-plated in 6-well plates containing
DMEM with 10% FCS at a density of 2 x 10> well. Binding assays were performed

between 48 and 60 hours post-transfection.
Blood cells and cell lines were labeled with caléein-AM (5 micro liters/10® cells) for 30

minutes at 37 degrees C. RBCs, mixed white blood cells, Ramos (B-cell line), HL60 and
K562 (monocytic cell lines), and Jurkats (T-cell line) were suspended in DMEM
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310% & () - co%taining 0.25 % BSA. Some cells were also pre-treated with sialidase (0.1 U/ml for
30 minutes at 37 degrees C followed by 3 washes with DMEM +0.25% BSA). One ml of
blood cells or a cell line suspension was added to each well. The cells were incubated
together at 37 degrees C for 30 minutes with gentle rocking. The plates were washed |

5 gently 3 times with PBS + 025 % BSA. The cells were fixed with 025 %
glutaraldehyde '

To quantify binding, the percentage of transfected COS7 cells that bound two or more of
the added cell types was determined from 10 fields in each treatment (at least 100 cells
10 from each treatment were scored). The results were expressed as a percentage of COS7
cell binding. Binding to the transfected cells was also compared to the rriock-transfected

controls.

The results are shown in Figure 14. The transfected COS7 cells bound to the mixed
15 white blood cells and Ramos cell line (B-cell line). This binding was not significantly
affected by sialidase pretreatment. Since there was no indication that the sialic acid
digestion was complete, this observation is only suggestive. The transfected COS7 cells
did not exhibit binding to the RBCs, Jurkats (T-cell line), or to HL60 and K562
(monocytic cell lines).
20
EXAMPLE 10

The following provides a description of the _generation of various fusion protelns
comprising the cytoplasmlc tail domain of Siglec-BMS-L3a fused to the GST protein.
25
To construct a nucleotide sequence encoding the fusion protein comprising the
cytoplasmw tail domain of the SIGLEC-BMS-L3 protein, the cytoplasmic domain of
SIGLEC-BMS-L3 was amplified from a PHA-activated Jurkat cDNA library
(KRRTQTE......VKFQ*; e.g, see Figure 6B). The cytoplasmic tail fragment was
30 subcioned, via EcoRI/Xhol sites, into pGEX4T-3 (Pharmacia Biotech) which includes the
. GST sequenceThe resulting construct was designated GST-SiglecL3cyto (Figure 15).
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1 1090BMe’ () SOBECRETR GAG TCA TTG GAA CTT GACTTC TGC (SEQ ID NO:56)

GST-SiglecBMSL3Y641F:

15 wt forward and reverse primers and Y641F mutagenic primers:
5'CCA GAA TCA AAG AAG AAC CAG AAA AAG CAG TTT CAG TTG CCC AGT
TTC CCA GAA CCC (SEQ ID NO:57)
3" GGG TTC TGG GAA ACT GGG CAA CTG AA CTG CTT TTT CTG GTT CTT
CTT TGA TTC TGG (SEQ ID NO:58)

20 |
GST-SiglecBMSL3Y667F:
wt forward and reverse primers and Y667F mutagenic primers:
5' GAG AGC CAA GAG GAG CTC CAT TTT GCC ACG CTC AAC TTC CCA GGC
(SEQ ID NO:59)

25 3 GCC TGG GAA GTT GAG CGT GGC AAA ATG GAG CTC CTC TTG GCT CTC
(SEQ ID NO:60)

GST-SiglecBMSL3Y691F:
. wtforward and Y691F mutagenic reverse primers:
30 5" GCG GCC CTC GAG TCA TTG GAA CTT GAC TTC TGC AAA ATC CGC CTG
GGT GCC (SEQ ID NO:61)
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EXAMPLE 11

10 -
The following provides a description of the generation of the various fusion proteins
comprising the extracellular domain of Siglec-BMS-L3a or Siglec-BMS-L3 fused to
human Ig sequences. The fusion proteins include Siglec-BMS-L3a hlg and Siglec-BMS-
L3 hig.

15

The nucleotide sequences encoding the extracellular domain of SIGLECBMS-L3a (e.g.
526604) and 995-2 were amplified using primers containing linker sequences with
restriction sites for Hind III, Bgl Il and Ncol. The amplified fragments (e.g., 1201 bp
fragment for siglecBMS-L3a or 1650 bp fragment for Siglec BMS-L3) were digested
20  with restriction enzymes Hind III and Bgl II, and the digested fragments were cloned into
a _p&19 vector (see Example 6; Bristol-Myers Squibb, Princeton, NJ) which was digested
with Hind IIT and BamHI. The pd19 vector includes a portion of the human R gamma
chain having a point mutation which reduces Fc receptor binding of the immunoglobulin
portion of the encoded fusion protein. The integrity of the insertions was validated by
25  digesting the Siglec/hlg plasmid constructs with either Hind II/Nco I to check the
extracellular domain of Siglec or with Hind ITI/Xba I to check the entire fu;ion construct.
The Siglec-10-hig fusion protein was expressed in COS7 cells by DEAE-dextran
transient transfection. COS7 cells were transfected with I micro gram/milli liter DNA in
CMEM containing 1% DEAE-dextran (Sigma), 0.125% chloroquine (Sigma) and 10%
30 NuSerum (Beckton Dickenson, Franklin Lakes, NJ) for 4 hours followed by two minute
treatment with 10% DMSO in phosphate buffered saline (PBS). After 4-7 days, the COS7
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supernatant was removed and Siglec-10-hig fusion protein was purified by

chromatography over a protein A trisacryl column (Pierce, Rockford, IL).

Sequence of the primers used to construct Siglec-BMSL-3a hlg included the following:

5
Hind 11
5' CCG CCT_AAG CTT TCC CCT TCT GCC AAG AGC CCT GAG CCC TGA GCC
ACT CAC AGC ACG ACC AGA GAA CAG GCC TGT CTC AGG CAG GCC CTG
CGC CTC CTA TGC GGA G4T G (SEQ ID NO:65)
10 '

Bgl Il Nco I _
3'GAA GAT CTG AAC CAT GGT TAT AGT GCA CGG AGA GG (SEQ ID NO:66)

15 Sequence of the primers used to construct Siglec-BMS-L3 hlg inclﬁded the following:

Hind IlI
5'CCG CCT_AAG CTT TCC CCT TCT GCC AAG AGC CCT GAG CCC TGA GCC
ACT CAC AGC ACG ACC AGA GAA CAG GCC TGT CTC AGG CAG GCC CTG
20 CGC CTC CTA TGC GGA GAT G (SEQ ID NO:67)

Bgl II Ncol
3' GAA GAT CTG AAC CAT GGT TAG GAG AAT GCC GTT GA (SEQ ID NO:68)

25
EXAMPLE 12

The following provides a description of kinase assays used to determine if the
cytoplasmic tail domain of SIGLEC-BMS-L3 undergoes phosphorylation by known

30  tyrosine kinases.

The kinase assays were run in an ELISA format using representatives of the four major
tyrosine kinases known to associate with receptors similar in nature to SIGLEC-BMS-L3.
The tyrosine kinases tested included: Ick, ZAP70, emt, and JAK3.
35 ‘ _

The GST fusion proteins and GST were coated on Immulon 2 96-well plates at 4 micro
grams/ml in sodium carbonate pH 9 for 16 hours at room temperature. The GST fusion
proteins included: GST-SiglecBMSL3cyto (wildtype), GST-LAT (an adapter protein
with 10 tyrosines available for phosphorylation), GST-cyto-Y597F (Y = F mutation at
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the 597 position), GST-L3cyto-Y641F (Y - F mutation at the 641 position), GST-
L3cyto-Y667F (Y -> F mutation at the 667 position), L3cyto-Y691F (Y = F mutation at
the 691 position), GST-L3cyto-Y64lalone, and GST alone. LAT is a 36-38 kDa
palmitoylated,.integral membrane adapter protein exptressed in T-cells, mast cells, NK
5 cells, and megakaryocytes. Signal transduction through the T-cell receptor (TCR/CD3)
involves the activation of tyrosine kinases and the subsequent phOSphmyla’;ion of
numerous cytoplasmic protein substrates. LAT has 10 tyrosine residues and is one of the
major substrates of these many families of tyrosine kinases. Phosphorylated LAT is a
good positive control because it binds many critical signaling molecules (W. Zhang, et
10 al., 1998 Cell 92: 83; W. Zhang, et al., 1999 Immunity 10: 323).

The plates were washed and then blocked with blocking reagent (Hitachi Genetics
Systems, Alameda, CA -). The kinase reactions were conducted in 50 microliter
volumes, in kinase buffer (25 mM Hepes pH 7.0, 6.25 mM MnCly, 6.25 mM MgCl,, 0.5
15 mM sodium vanadate, 7.5 micro M ATP) and two fold dilutions of the tyrosine kinases
starting at a concentration of 0.25 micro grams/ml. The kinase reactions were incubated
for 1 hour at room temperature. The plates were washed and the phospho-tyrosine
content was detected with anti p-Tyr (PY99) HRP (Santa Cruz, Santa Cruz, CA) at
1:1000 and peroxidase substrate (KPL, Gaithersburg, MD). Absorbance was detected at
20 650/450 nm,

- The results —of the Kinase assays shown in Figures 16 A through G indicate that the
cytoplasmic domain of the SIGLEC-BMS-L3 protein caﬁ be phosphorylated by
representatives of at least three of four major families of kinases: Jak3, Lck, Emt but not

25  ZAP-70. By titering the kinase concentration, it was determined that Siglec-10 could be
phosphorylated equally well by Lck and Jak, moderate phosphorylation was observed
with Emt and little or no phosphorylation occurred with ZAP-70. The wildtype GST-
SIGLECBMS-L3cyto was phosphorylated by '

30 Lek(100%)>TAK3(92%)>>emt(65%)>>>ZAP70 (20%).
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affected phosphorylation by the various tyrosine kinases. The results are summarized in

the following table.

Decrease in Wildtype Phosphorylation
Mutant Ick JAK3 emt ZAP70
Y641F - - - -
Y667F 50% : 50% 70% 100%
Y691F 30% 25% - -
Y641 alone - - - - 20%

The results shown in Figures 16A through G and in the table above suggest that the
tyrosines at positions 597 and 667, contained within an ITIM-like motif, are likely targets
of phosphorylation by several classes of tyrosine kinase signaling molecules, including
Ick, JAK3, emt and ZAP70. The tyrosine located at position 691 was also contributing to
the phosphorylation of wild type Siglec tail by Lck and Jak3 kinases, For example,
phosphorylation of the Y's at positions 667 and 691 accounted for approximately 80% of
the wildtype phosphorylation by Ick and 75% of the wildtype phosphorylation by JAK3.
By comparison, the mutation of the Y at position 641 did not significantly affect the
degree of phosphorylation by any of the kinases that were tested. In addition, a construct
containing Y641 alone was not phosphorylated by any of the kinases, confirming that
Y641 is most likely not a site for phosphorylation (data not shown). The contribution of
the Y at position 597 to phosphorylation, could be calculated to be approximately 20%
for Ick, 25% for JAK3 and 30% for em.

EXAMPLE 13
The following provides a description of the .use of Western blotting and ELISA

téchniques to determine if the cytoplasmic tail domain of SIGLEC-BMS-L3 binds SHP-1
or SHP-2 in cell lysates.
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& ()- /' 1biegid, NY). Blots were then stripped and stained with either mouse anti- SHP-1

(Transduction Laboratories, Lexington, KY) or mouse anti- SHP-2 (Transduction

Laboratories) followed by an HRP-conjugated secondary antibody (goat anti-mouse,
15 Biosource Int, Camarillo, CA) Stained proteins were imaged by adding a
chemiluminescent detection reagent (Renaissance, NEN Bio Products, Boston, MA) and

exposing to film (Kodak).

The results, shown in Figure 17A, indicate that both SHP-1 and SHPQ from the cell
20  lysates are capable of binding to the cytoplasmic domain - of the SIGLEC L3 protein.

The binding of SHP-1, however, was missing from the Y667F mutant, indicating this to

be the preferred tyrosine (e.g., single-letter code:Y) for interaction with SHP-1. .SHP-2

binding, however, was only diminished by about 50% in the Y667F mutant sample,

indicating that SHP-2 may be binding both to the tyrosine at position 667 and to other
25 tyrosines in the cytoplasmic tail of SIGLEC BMSL3, |

ITIM peptide binding to SHP proteins by ELISA: A biotinylated Siglec-10
phosphopeptide (660-678) ESQEELHpYATLNFPGRVPR (ITIM667) was produced by
W.MXKeck Biotechnology Resource Center, New Haven CT. Four pg/ml of
30  phosphopeptide in Blocking Reagent (Hitachi Genetics Systems) was bound to a
strepavidin-coated ELISA plate (Pierce, Rockford, IL). Plates were washed and then two
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detailed for Siglec antibody production) was added at 1:1000, HRP-conjugated anti-
5 Rabbit (Biosource at 1:2000 was added and signal detected with peroxidase substrate
(KPL, Gaithersburg, MD).

The results of the cell-free system shown in Figure 17B, also confirmed that SHP-1 and
SHP-2 could both bind with high affinity to a phosphorylated peptide containing the
10 Y667 domain.

EXAMPLE 14

The following provides a description of the generation of a DNA molecule having the
15 sequence of full-length Siglec-BMS-L3, which encodes the SIGLEC-BMS-L3 protein,
The full-length sequence was designated BMSL3-995-2 (Figure 6A and B).

The clone designated 652995 (Incyte database), fused to a PSPORT vector (Life
Technology/Gibco, Grand Island, NY) includes a complete 3' end of the Siglec BMS-L3

20 'cDNA. The 652995 clone was digested with restriction enzymes EcoRI and BbrPI and
the larger fragment (approximately 6.4 kb) was gel-purified. A second clone, designated
3421048 (Incyte database), included a complete 5' end of the Siglec BMS-L3 ¢cDNA and
was digested with restriction enzymes EcoRI and BbrPI and gel purified (approximately
820 bp). The gel purified fragments were ligated into a pSPORT vector, resulting in a

25  hybrid construct having full-length Siglec BMS-L3 nucleotide sequences and was .
designated 995-2. The sequence of 995-2 was verified against other SiglecBMS-L3
sequences. The 995-2 clone was digested with restriction enzymes EcoRI and Not I, and
ligated into a similarly digested pcDNA3 vector (Invitrogen, Carlsbad, CA) for full
length expression.

30
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N ~(K10% A%aﬁ‘&él(siéaggﬁce of the 5° end of the 3421048 was obtained. The sequence is as

follows:

5’ CAGGCCTGTC TCAGGCAGGC CCTGCGCCTC CTATGCGGAG ATGCTACTGC
5 CACTGCTGCT GTCCTCGCTG CTGGGCGGGT CCCANGCTAT GGATGGGAGA
TTCTGGATAC GAGTGCAGGA GTCAGTGATG GTGCCGGAGG GCCTGTGCAT
CTCTGTGCCC TGCTCTTTCT CCTACCCCCG ACAGGACTGG ACAGGGTCTA
CCCCAGCTTA TGGCTACTGG TTCAAAGCAG TGACTGAGAC A3!
(SEQ ID NO:69)

10
EXAMPLE 15
The following Example provides a description of Polyacrylamide Glycoconjugate
Binding Assays to analyze binding of Siglec-10 to sialic acid.

15

COS7 cells were transiently transfected (seé methods above for transfection protocol)
with full length Siglec-10 (995-2 in pcDNA3 vector) or sham transfected were plated in
96-well plates within 24 hours of transfection and allowed to attach for 18-22 hours. Half
~ of the plated cells were treated with 0.01 U sialidase (Calbiochem, La Jolla, CA) for 1
20 hour at 37°C because the treatment has been shown to remove cell surface sialic acids
that possibly mask the bindinglsite for other Siglec family members (Zhang et al., 2000).
The cells were then washed with DMEM containing 1%BSA and incubated with
saturating concentrations (20 pg/ml) of a polyacrylamide polymer containing biotin and
_carbohydrate (lactose, 3'-sialyllactose or 6' sialyllactose, GlycoTech Corp., Rockville,

25 MD). In a parallel cell-free experiment, Immulong plates were coated with purified, .
Siglec-10-hlg fusion protein (200 ng/well) and incubated with 20 pg/ml of the
polyacrylamide polymers. After 1 hour, plates were washed and treated with
streptavidin-horse radish peroxidase (Vector Labs, Burlingame, CA) in DMEM for 30
minutes. After a final wash, TMB peroxidase substrate (KPL, Gaithersburg,'MD) was
30  added and the plates were developed at room temperature. The reaction was stopped
with 0.IN HCI and absorbance at 450 nm was determined on a spectrophotometer. The
binding preferénce of Siglec-10 for 2,3"-sialyllactose (2,3'PAA) and 2,6' sialyllactose (2,6'
PAA) was determined by immobilizing Siglec-10-hlg on an Immulon plate and
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The 2,6'-PAA conjugate bound significantly greater than either the un-sialylated lactose
(negative control) or the 2,3-PAA. A subsequent cell-based experiment was done to
confirm this observation. Full length Siglec-10 (995-2 in pcDNA3) was transfected into .
5 COS7 cells by DEAE-dextran method and PAA binding to transfected cells was
determined. There was significantly greater binding of the 2,6-PAA con_juéate to
transfected COS7 cells following sialidase pretreatment. The need for sialidase treatment
suggested that cis-binding of the Siglec-10 could inhibit interaction with the added PAA.

10 EXAMPLE 16

The following example provides a description of the generation of monoclonal antibodies
to Siglec-10 and utilization of monoclonal antibodies for detection of Siglec-10 protein
by FACs analysis and Western blotting

15
Balb/c mice were immunized with an intraperitoneal injection of Siglec-10-hlg protein in
Ribi Adjuvant (Corixa, Hamilton, MT) once every 3 weeks. Three days prior to sacrifice,
the mice were boosted with an IV injection of Siglec-10-hlg.  Splenocytes were
aseptically harvesfed, washed, and mixed 10:1 with mouse myeloma cells (P3x, ATCC,

20 Rockville, MD) in the presence of PEG 1500 50%(Roche) to induce fusion. Those clones
prociucing antibodies selective for Siglec-10-hlg but not to other hlg, as screened by
ELISA, were expanded in roller flasks. The purified monoclonal antibodies were further
screened by Western blot of Siglec-10-hIg and other similar fusion proteins. A third
screen for antibody specificity was performed using FACs analysis of COS7 cells that

25 were transfected with full length Siglec-10 expressmn construct.

\

Siglec Protein Expression. FACs analysis of peripheral blood cell populations and cell

lines was performed to determine surface protein expression (Table 2). Anti-Siglec-10
antibody bound to isolated granulocytes (eosinophils and neutrophilsj and CD14+

30  monocytes with large shifts in fluorescence intensity. The antibody did not bind to other
blood cells including CD28+ cells and CD3+ cells. |
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: treatment with FITC-conjugated streptavidin. The antibody was chosen based on

5  immunoreactivity to COS7 cells transfected with Siglec-10 as determined by FACs. For
peripheral blood mononuclear cell preparations (PBMC), a secondary PE-conjugated
antibody was used to distinguish sub-populations. The percentage of total cells with

increased fluorescence is indicated. Data shown represents the mean of 2-3 experiments.

TABLE 2
10
Cell line Type FITC alone(%) Anti-Siglec-10 (%)
Ramos B-cell (lymphoma) 0.5 89.9
THP-1 Monocyte (lymphoma) 1.7 39.1
Jurkat T-cell'(lymphoma) 0.4 76.6
15 U973 Monocyte (leukemia) 2.0 33.6
HL60 Monocyte (leukemia) 0.6 933
K562 Monocyte (leukemia) 0.5 ' 96.2
COS7 Naive 24 15.4
COS7 Siglec-10 Transfected 4.7 63.3
20
Blood Population PE+(%) Siglec-FITC+(%) FITC+ and PE+ (%)
PBMC 19.9
CD20+ 8.3 24
25 CD14+ 12.1 12.0
CD4lo+ 11.7 : 12.0
CD4hi+ 63.0 0
CD3+ 65.0 0
CD28+ 47.5 2.0
30  Granulocytes 88.6

Western Blotting for SIGLEC-10. Ten micrograms of cell lysates (Triton-X-100-soluble
protein fraction) from several cell lines and peripheral blood cell préparations were mixed
35  with sample buffer and resolved by SDS-PAGE (4-20% gradient gel) and transferred to
nitrocellulose by standard western blotting techniques. The blots were then stained with
anti-Siglec-10 monoclonal antibody followed by an HRP-conjugated secondary antibody
(goat anti-mouse, Biosource Int., Camarillo CA). Stained proteins were imaged by adding

a chemiluminescent detection reagent (Renaissance, NEN Bio Products, Boston, MA)
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hybridization.

Human *S labeled RNA probes (riboprobes) for Sigléc 10 were created via in vito
transcription utilizing PCR product templates. Gene specific primer (GSP) sets were
15  obtained from Life Technologies (Rockville, MD) according to probe primer sequence
data (Siglec Manuscript, IIPD) for Siglec 10 L3 probe (5 (724-744)
TGCTCAGCTTCACGCCCAGAC; 3' (1447-1456) TGCACGGAGAGGCTGAGA GA).
Amplicons were obtained from PCR amplification of full length Siglec 10 gene cloned
into a pSport plasmid vector. Gel electrophoresis was run and correct size bands were
20 cut from gel. These bands were purified (Gel SNAP Purification kit, Invitrogen,
Carlsbad, CA) and then subcloned utilizing the TOPO-TA cloning kit (Invitrogen,
Carlsbad, CA) into the pCRII vector. Miniprep and sequence analyses combined with
GenBank Blast were used to confirm the sequence identities (GenBank confirmed 100%
274 bp identity to Chromosome 19. Separate Blast2 of novel Siglec 10 sequence and
25  miniprep sequence results gave 100% homology). The minipreps were then PCR

amplified using GSP and T7 and/or Sp6 primers. Riboprobes were produced utilizing the
RNA polymerases Sp6 and T7 and a commercially available kit (Riboprobe®

Combination System, Promega, Madison, WI), and in situ hybridization was performed.
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d1str1but1on of Siglec-10 positive hybridization signals in non-human primate and human

tissues.

5  Figure 28a shows Siglec-10 positive hybridization in non-human primate (NHP) (Panels
A, C, E)/human spleen (Panels B, D, F). Panel A (Brightfield, 40X magnification) shows
Lymphoid follicle (LF) and surrounding red pulp (RP) area, NHP spleen. Panel B
(Brightfield, 40X magnification) shows Lymphoid follicle (LF) and surrounding red pulp
area (RP), Human spleen.. Pnael C (40X magnification) is Darkfield of Panel A showing

10 Siglec 10 hybridization signals associated with the red pulp area (RP). Panel D (40X
magnification) is Darkfield of Panel B showing Siglec-10 hybridization signals‘ (white
foci) in the red pulp area (arrows). Panel E (Brightfield, 200X magnification) shows
detail of red pulp showing Siglec 10 hybridization signal (black foci) associated with
lymphocytes (arrows) and macrophages (arrowheads), NHP. Panel F (Brightfield, 200X

15 magnification) shows detail of red pulp showing Siglec-10 hybridization signals (black

foci) associated with macrophages (arrows), Human.

Figure 28b shows Siglec-10 positive hybridization in NHP Jejunum (panels A, C, E);
Human liver (B, D, F). Panel A (Brightfield, 40X magnification) shows Mucosa (M) with
20  lymphoid follicles (LF), NHP jejunum. Panel B (Brightﬁeld, 40X magnification) shows
Liver, Human. Panel C shows darkfield of Panel A showing Siglec 10 hybridization
signals in lymphoid follicles (arrows) and foci in lamina propria of mucosa (arrowheads).
Panel D. shows darkfield of Panel B showing Siglec-10 hybridization signals along
sinusoids (arrows). Panel E (Brightfield, 200X magnification) shows detail of Siglec-10
25 hybridization signals associated with lymphocytes in lymphoid follicles of mucosa, NHP
jejunum. Pane] F (Brightfield, 400X magnification) shows detail of Siglec 10
hybndlzatlon signals (arrows) associated with Kupffer cells (re51dent macrophages),

Human liver.

30 Figure 28¢c shows Siglec-10 positive hybridization in Non-human Primate Colon. Panel A

(Darkfield, 40X magnification) shows transverse section of colon with mucosa (M),
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(10% & ()- (10% & ()- (10% & () - hhhhhhhnR244 (10% & ()- (10% & () -
(10% & ()- (10% & ()- (10% & ()-5W! (hhhhhhhmv 44 (10% & ()- (10% & ()-
(10% & () wallaostdy (10% & ()- (10% & ()-hhhhi i i N244 (10% & s bk

(10% & ()- (10% & ()- (10% & ()- (10% & ()-iiiii!i#i cC4d (10% (10% & ()-

(10202 08 (o A enddE S (A0 i LA i
i =i ?i @A FbigleoNl04dybridization signal is present in the lamina propria of mucosa (arrows), LF of ‘
submucosa (LF), and multifocally in the interstitiﬁm of muscularis externa (arrowheads).
Panel B (Darkfield, 100X magnification) shows detail of Panel A showing Siglec 10
5 hybridization signals in mucosal lamina propria (arrows) and submucosal LF
(arrowheads). Panel C (Darkfield, 100X magnification) shows detail of Panel A sﬁowing
Siglec 10 hybridization signals in the interstitium of the muscularis externa (arrows).
Pannel D is Brightfield of Panel A showing mucosa (M), submucosa (SM) with lymphoid
follicle (LF), and muscularis externa (ME). Panel D is Brightfield of Panel B showing
10 mucosal lamina propria (LP) and lymphoid follicle (LF) in submucosa. Panel E is
Brightfield of Panel C showing Siglec 10 positive mononuclear cells (arrows) in the
interstitium of the muscularis externa. Panel F (Brightfield, 200X magnification) shows
detail of lamina propria of the mucosa showing Siglec 10 hybridization signals associated
with lymphocytes (arrows) and macrophages (arrowheads).

15
Figure 28d shows distribution of Siglec-10 positive hybridization signal in NHP (panels

(A, C, E)/Human Lymph Node (panels B, D, F). Panel A (Darkfield, 10X magnification)
shows Siglec 10 hybridization signals associated with lymphoid follicles (LF).
Prominent cells are melénomacrophages (arrows), NHP lymph node. Panel B

20  (Brightfield, 40X magnification) shows a weak Siglec 10 hybridization signals associéted
. with lymphocytes, Human lymph node. Panel C is a Brightfield of Panel A showing LF
and melénomacrophages (arrows). Panel D is a Darkfield of Panel B showing weak
Siglec 10 signal (arfow). Panel E (Brightfield, 200X magnification) D depicts detail of

LF showing Siglec 10 hybridization signals associated with lymphocytes (arrows) and

25  melanomacrophages (arrowheads). Panel F (Brightfield, 400X magnification) depicts
detail of LF showing weak Siglec 10 hybridization signals associated with lymphocytes

(arrows).

Figure 28¢ shows distribution of Siglec-10 positive hybridization signals Siglec-10 RNA
30 Asthma Lung. Panel A (Brightfield, 100X.) shows Lung parenchyma infiltrated by a
mixed inflammatory cell population, which includes eosinophils, macrophages, and

lymphocytes, Human lung. Panel B is Darkfield of Panel A showing multifocal Siglec 10
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(10% & ()- (10% & ()- (10% & ()-5W! (" (10% & ()-

(10% & ()-Zi[i]i_iaibieiN244 (10% & ()-5W! (( (10% & ()- (10% & ()-
(10% & () wol @ ()-eiji~iiiiicCad (10% (10% & ()- (L0%m@(dsorfd@de & ()-
(10%& ()- (10% & ()- (10% & ()-|||||||y_Z_>_4_4__(10 (10((%')130(2( (510((%100/(5)-()
(10 & ()- PP TEetof it tifb P mel ¢ Blibbetield, RS osediicationdopis dera

of inflammatory cells of lung showing Siglec-10 hybrldlzatlon S1gnals associated with

macrophages (arrows), but no signal associated with eosinophils (arrowheads).

5  Figure 28f shows binding of Siglec-10 RNA to Non-human Primate (Panels A, B, D, E,
G, H) /Human Lung (Panels C, F, I). Panel A (Brightfield, 40X magnification) shows
Airway bronchiole (B), NHP, lung. Panel B (Brightfield, 100X magnification) shows
detail of lymphoid follicle (LF) in subbronchial area, Bronchiole (B), NHP lung. Panel C
(Brightfield, 100X magnification) shows Lung parenchyma with brown-stained alveolar

10 macrophages (anthrosilicosis) (arrows), Human lung. Panel D is Darkfield of Panel A
showing Siglec-10 hybridization signals (arrows) in airway lumen (L) and lung
parenchyma (arrowheads). Panel E is Darkfield of Panel B showing Siglec-10
hybridization signal in LF and in lung parenchyma (arrows). Panel F is Darkfield of
Panel C showing Siglec-10 hybridization signals associated with alveolar macrophages

15 (arrows). Panel G (Brightfield, 400X magnification) depicts Detail of Panel A showing
Siglec-10 hybridization signals associated with alveolar macrophages\ (arrows). Panel H
(Brightfield, 400X) depicts Detail of Panel B showing Siglec 10 hybridization signals
associated with lymphocytes of the LF (arrows) and an alveolar macrophage (arrowhead).
Panel T (Brightfield, 400X magnification.) depicts Detail of Panel C showing Siglec-10

20 hybridization signals associated with brown-stained (anthrosilicosis) alveolar-

macrophages (arrows).

The final results of in situ hybridization are described in Table 3.

25
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(10% & ()- (10% & ()- (10% & ()- (10% & ()-iiiiiiioS44 (10% & ()-5
(10% & ()- (10% & ()- (10% & () - (10%&.() (10%())& ()
(109 & () WO initseimN244 (10% & ()- (10%& ()- (10% & ()0 (;&%/5?50(,)'23082
(109% & ()-5W! (iiiiiijmQlds (10%& ()- (10%& ()- 33/"&-& ) 00 & (-
(1000 ()= (1AYLE L) siplebhibirphbfghel 18 {@gg;@faw(%gpé Bt phifgiciispges
(10% & ()- (10% & ()-J)j] 0
(10% & ()- (0% & ()~ Human Non-human primate
Score’ Tissue Score Tissue
Colon normal + Lymphoid follicles (fuminal aspect | ++++ Lymphoid follicles, (luminal aspect of
of lamina propria) lamina propria);
++ TBD cells within the muscularis
externa
Colon IBD + Lymphoid follicles (luminal aspect | NE~
of lamina propria)
Ileum + Weak lymphoid follicles, rare ++ Lymphoid follicles, GALT®
lamina propria cells
Jejunum - +++ Lymphoid follicles, GALT
Stomach + Weak lymphoid follicles, rare ++ Lymphoid follicles, TBD cells of
lamina propria cells gastric pits
Duodenum - ++ Lymphoid follicle, lamina propria of
mucosa/ sub-mucosa
+ Villus enterocytes
Lymph node + Rare tymphocyte +H++ Lymphocyte subpopulation
-7 macrophage Dendritic cells /melano-macrophages
Liver + Kupffer cells 1 NE - '
*Cartilage (DJD) * NE
Lung — normal + macrophages ++ Alveolar macrophages
++ Lymphoid follicle lymphocytes
| Airway epithelium with lymphocyte
+ infiltration
Lung - asthma ++ Inflammatory foci NE
- cosinophils
Spleen - Macrophages -+ Red pulp very strong
Lymphocytes + Regions of lymphoid follicle
'ISH score: no signal, -; minimal hybridization signal, +; mild signal, ++; moderate
5 signal, +++; marked signal, ++++
“NE not examined
GALT gut-associated lymphoid tissue in lamina propria
* cartilage had a large amount of background and tissue could not be read for either — or + hybridization
10

Various publications are cited herein that are hereby incorporated by reference in their entirety.

As will be apparent to those skilled in the art to which the invention pertains, the present

invention may be embodied in forms other than those specifically disclosed above

15 without departing from the 'spirit or essential characteristics of the invention.

The

particular embodiments of the invention described above, are, therefore, to be considered

as illustrative and not restrictive. The scope of the present invention is as set forth in the
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(10% & ()- (L0% & ()-%& "]
(10% & ()- (10% & ()-5W! (5] 7j9j:j;j<iDmi4s (10% & ()- (10% & () -

(10% & () w¥ostss (10% & ()- (10% & ()-Di Fi G 1] K Lj g ML44 I(éﬁ?f%(ﬁ‘/z(sasz5w (
(10% & ()- (10% & ()- (10% & ()- (10% & ()-g\jlj_j |bjdjga .

(105 & ()-HPEo oo s ot ing taat b e soaimples ommingd the fynegoing

9$10%&()des¢r1161%n&() 5W! (I IIIIIIIm/U4a3 10% ' : & ()-
10% ' : & ()-10'"10' 10" ,:10% & ()- |4!10% & () -

(J2)4)5)rR644 (10% & ()- (10% & ()- (109 & () -

9" - $10%8S& () - Zmonol 00) q| [: vUda 9$10% & ()- k$10%': & ()- " (10% & O)-
. (10% ' & ()- (10% ' & ()- [110%': & ()-)qg6qaqrsrt|[:vUWa b93"' 10% & () -
> 109%& ()-& L' 1099& ()-& $10% ' : & ()- 3s!110%': & ()-

[ P109&R ()-rtttttttt7vvld4a F (10% "' " & ()- "10% & ()-

- L10% & ()-10:":10:":10:": f:10%"':& ()- 93" 10%': & ()-nvvvBwwyy|[:vUda F
4" $1090NN& () - GP10%' a& ()- ~$10% & ()- '$10%'; & ()-3 *$10% D& ()-3
(1098&&" ()-y$z{z{XI[I\|]1]”"]|[NA4a10' 10' 10" F:10% & ()- ~*' 10 x& () -
*10% & ()- zT* 1098& ()- ,)!'10% & ()-_"~|m|]|}}1~V~|[: NAdalO0 SF10% & () -
FS!10% & ()- cY (10% & ()-" bY (10%9'| & ()- "s1l0% & ()-

T10% & ()-V~~~,|[:NAdal0 "10% & ()- " '110% & ()- f#109%' 1& ()-F

f#10%& ()-F 33

m
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10% & ()- 3110% & ()-M?|[: NA4al0 F. MLO% & ()- ,$10% & ()- f)!10% & ()-
10988 ()- . & 10% & ()- $10% & ()-.|obU4a 10% & ()- 10' 10" 10" , Y:

10% & () - wiB02@3% & () -3 &3' 10%& ()-3 13 10% & ()-:|[: bUda p3r/d&ffiSose) - 3
$=L' 10% +& ()- F s10% & ()- Fl 10% & ()- FI10% & ()- 3"10% & ()-#|[: bUa
9&: $10%@ X' X& ()- 10% & ()- '10% & ()- S10% & () -

310% & ()%%%&“% 8 s10% & ()-10'10'10' @:10% & ()- zz/' 10% & () -
/'10% & ()- 4& $10%'; & ()-@ D [9bU4a | ' 109%& ()- $' 10%' >& ()-

0' 10%& ()-.\' 10%&v& 3110% & ()- "s10%-& ()-9DQ[:bWa !

0@ ! 10% & b) AR @olatedFiSLE Csnmeal@wmsmg arf gm0%eaid )seq@hte BeinhineGrith

o () y Tou e S ol Fddg sBageg (ol () Gy

(10%1 g8 ()= "10% & ()- 10% & ()-10' 10" [[: A410' ' $10% & ()-

9' $1095' S&, ( % F#10% ", & ()-s & #109%@ @& ()- s
L$10%& ( M1%91%@611(3&"@@)Pfote%@@@zp{lymgcﬂnwnmo aci@: s@mee (b)egmnmow& ()-3

1'10% & () Z}Alﬂ/m&tﬁl ff-ﬂd&é’ &xtfié‘eﬁ%(@s‘g&lﬁhﬁﬁ%i/gu&e (5%3 and is ]élolg/O(f& d b)y a nucleic

FF10% & ()- Y! 10% &
#10% & () - #1@%1&11@1}3@#&&@% &ybiidizdd) Unden( Striddededaditionsto a nucleic acid molecule

& hL, 4#10% & () - #10% 0% & ()-#10% & () - #10% #. 78>EIKYeGHA#10
% & ()- ' #4109 )é%“s( 30@@@@&%%0 i’m)e%?(l% ycld##i@ﬁlzem(apwp@ d&:gumtsm%& én,

(LS10%08 () - 54, 6A 74, 8A, and 9A,
"L$10% & ()-f#109% & () - #-#10% & () - #10% & () - a{ ~| [ NA4#10' 10" 10'

3:10% & ()- 210% & ()- pl S/:$10% & ()- ,z10% & ()- "~ L$10% & ()-fM [: NA4#10

2 i 1 M MR BT £ty ot

BS$109%6&' () - shdwab &nébm%&w@"/@ﬁ 4nd 61| obU4# s10% & () 10GA0@GA0EG@
S 10%@B @ ()- C0$109%&' () = UUHS109@EE () - i ~*: | [: bUd#
@O0% & ()- 110% & ()- J3' 10% d& ()- O 10% 'i& ()- 3!10% & () -

?#iggﬁﬁ ()‘F 5}1 &i@%@(‘ﬁ]&{&% céﬁgnsﬁ{g%jgogﬁlggég}éige%@g ‘?h(?c( 1sk§1003ed bya .

*10% #- & #61di0" st mdIcLORs tha 0 %
of PlO%Dc(&)() Z of Plog/e# & ()- t(hw%r%%g’l %éde%)su% {%%%/‘ff}#dgt}fn(g%[ Y‘%g)t ;:Pcﬁil()-

FI 10% #- & () algpule) that igeo m#ﬁ@q pucleiEagit OHqshp®N (th-any $h6 W Fihirés -
1 10% #- & 109 ! | " #$0AEVUA# <y' 1099’ 0&
F's10% & 8 2{‘1%&%85)‘4)66‘ 3’% %B- S)f3: 10% #. & (.)-y -
*FU$10960#M & () - E2| [ vt < U9$10% 1& ()-Z r9$10% ' f& ()-Z F10% & () -
f1109, Z..10% &&| obU4# " 10% & () - 10' 10" 10’

F: 100/"‘@ ()5 A1 %e‘éﬁ%@g% prq %‘g& f(1§1)m 4531[&%@9/&11@;!112@ 5el|d§sl:mwe a9 GIGRAT( -
"109%& () - @@J&%&g bs 4B 3@&%19%6B&7%(%4()Z&$10% . & ()-4

Y 10% & ()-: 17" e ChUAE 100 () 109& ()- -#3' ""109%& () -
"109& ()- fx }c’>bU4# #3'""109%& ()- "109%& ()- "10%& ()- "109%& ()- "10%& ()-

d@UA# ##3 " A]p%]g/{%de( i)ragmenQ ik )pfotein of claim 3.

25 7. A peptide fragment of claim 6 having an amino acid sequence beginning with Alal41
and ending with Ser198 as shown in Figure 6B, or any fragment thereof.

8. A peptide fragment of claim 6 comprising the cytoplasmic domain having an amino

acid sequence beginning with Lys576 and ending with GIn697 as shown in Figure 6B
30 or any fragment thereof.
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"10%& ()- "109@& ()- "109& ()- d@UA# ##3' ""109& ()- "10%& ()- "10%& ()-
" 100& 8 " 100 8 ‘DbUA# ##" 100& ()- #3'""10%& ()- "10% ()- "10% ()-
"109& () - wid aofdebkb# " 109 () - "109& ()- #3"""10%& ()- " 10(V@g|'>'(§1)/usq1/§9(%§‘ () -
15:; @J_?bU4# "10%& ()- "100& ()- "100@& ()- #3 ""109%& ()- "10% ()
JOPUKoOt _?bUd# " 109%& (Aol () "10%& () - " 109 ()- #3' " 10% () -
tuxyz{|}! #-4“"1@"9@“{)9 LEC -BM§ogiotejn compriging 3 cytoplas@io Jomainpo@erein-at least

# :iO‘V} ;| E ) j ; 358/ g{%%ge%%%%Eﬁlﬁs@g&%&i@ﬁs%ﬁ&ﬁ@%ﬁ%&gﬁﬁd E%:id ;e e%?ééd%o(n% "L
%B& () - 10  consitingléRghgaylilanin, BubH & ptophart | dni idonins $10%BE () - -
_;gfﬁég(iwﬁ?&?&?‘b" ‘$}(11%3/1qnnc§; &'()-% T Cons 3% 1 L1008’ () -

5 10. The mutant SIGLEC BMS protein of claim 9 having the amino acids shown in Figure
6b, wherein. the tyrosine in the cytoplasmic domain is any of the tyrosines at position
597, 641, 667, or 691.

11. An isolated Siglec nucleic acid molecule comprising a nucleic acid beginning with
10 codon GCC at position +421 and ending at codon TCA at position + 594 as shown in
Figure 6A, wherein the nucleic acid hybridizes, under stringent conditions to a
nucleic acid molecule that is complementary to the nucleic acid as shown in any one
of Figures 2A, 3A, 4A, 5A, 6A, 7A, 8A, and 9A.

15 12. Anisolated Siglec nucleic acid molecule that encodes the protein of claim 1, 2, or 4.

13. The isolated Siglec nucleic acid molecule of claim 12, comprising the sequence
shown in any of (a) Figure 2A beginning at codon GGC at position +12 and ending at
codon CCA at position +1760; (b) Figure 3A beginning at codon GAT at position +3

20 and ending at codon CAA at position +1868; (c) Figure 4A beginning at codon GGA
at position +12 and ending at codon CAA at position +1736; (d) Figure 5A beginning
at codon CCC at position +2 and ending at codon ATG at position +1291; (e) figure
6A beginning at codon ATG at position +1 and ending at codon CAA at position
+209.1; () Figure 7A beginning at codon CTG at position +1 and ending at codon

25 GGC at position +1398; (g) Figure 8A beginning at codon ATG at position +43 and
ending at codon AGA at position +1431; or (h) Figure 9A beginning at codon ATG at
position +57 and ending at codon AGT at position +914.

14. The isolated Siglec nucleic acid molecule of claim 11, or 13, which is DNA or RNA.
30
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25. An antibody or antibody fragment having an antigen binding site, wherein the antigen

binding site specifically recognizes and binds the protein of claim 1, 2 or 4.

26. The antibody of claim 25, wherein the antibody is a polyclonal antibody or a

5 monoclonal antibody.

27. The antibody of claim 26, wherein the monoclonal antibody is designated SIGLEC-
10-9, SIGLEC-10-13, SIGLEC-10-14, SIGLEC-10-27, or SIGLEC-10-61, and which
are collectively deposited as ATCC Accession No (--=--- ).
10
28. The antibody of claim 25, wherein the antibody is a chimeric antibody having a

murine antigen-binding site and a humanized region that regulates effector functions.

29. A method for identifying a test molecule that modulates an immune response induced
15 by Siglec-10 positive cells comprising:
a. contacting Siglec-10 positive cells with the test molecule; and

b. determining whether the immune response is modulated.

30. The method of claim 29, wherein the test molecule that modulates an immune

20 response targets an extracellular domain of a Siglec-10 on Siglec-10 positive cells,

31. The method of claim 30, wherein the extracellular domain encompasses at least one

of the Ig-like domains of a Siglec-10.

25 32. The method of claim 31, wherein the Ig-like domain of Siglec-10 ia an Ig (V) domain )
of a Siglec-10.

33. The method of claim 31, wherein the Ig-like domain of Siglec-10 is an Ig (C) domain

of a Siglec-10.
30
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37. The method of claim 36, wherein the Ig-like domain is an Ig (V) domain of a Siglec-
10.
38. The method of claim 36, wherein the Ig-like domain is an Ig (C) domain of a Siglec-

15 10.
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