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B- CELL ANTI GENS; RELATED REAGENTS FI ELD OF THE | NVENTION 5 The
present invention relates to various biological féagents which are useful
in nmodul ating a human i mune response. Mre particularly, it is directed
towar ds conpo¥PPT%¥ and net hods useful, e.g., in Band T CEFF’UP?'{{O?% ction.

10 BACKGROUND OF THE | NVENTI ON Leukem as, |ynphonas, carci nonmas, and ot her

mal i gnanci es are described in, e.qg., Wlson et al. (eds.) Harrison's

Principles of Internal Medicine, 15 MGawH |, New York, 1599- 1612) .

As one exanpl e of such di sEHMAN B %M’ﬁﬁ%ﬁ@%@%@%ﬁ astic

~ transforned cells that reside predom nantly in |lynphoid tissues (see, e.qg.

Nadl er, L.M in Harrison's). N netyrpes G igdl nReRyrienoki ns | ynphomas, of

whi ch approxi mately 20 30,000 new caseS occur each year in the U S., are B

cell” I ynphormas .5 Less t e %%%ﬁttmtéaéeéemscﬁﬂewl,ﬂ%t hé@lwla?ﬁ% eis

| eukem a, of whi chrayen@sl Wﬁi&ﬁhl@uggeun%miaﬁfﬁé”a anneal {mine t he

U S.. Thus, a need_exlsts fo a m)r $1 c%\pfve trea%mant fog B acng cell
1c3 ar

25 | ynphomas, | eu®&TRESS ca hét ARl e oW h of
normal resting B cmﬂwaa;llgusr@@mle@m:ds wsefl .| prghocit & andi iveglles t wo
di stinct steps. Fi{SterdditoheSting cells are activated to pass fromthe
Gerr] to G{errde phase of the cell cycle. See, e.g., A berts, et al. 30
(eds. 1989) vot%cul ar Bi ol ogy of the ceII Garl and Publ ., NY; and Darnell,
et al. (1990) Mol ecul ar Cell Bi dBAZKGROUNDPN® YBNTION he activated cells

are induced to proli ferlaéﬁ( ]?c_q gent al

| mrunol ogy, 2nd ed. Raven bBi ess Wmmgg i no;“ég Sgnfgﬁ?‘ Ion, Several
factors have been TRiemancigs:azs qer?&ﬁébeﬁr’éwt I? 8f - BWEJe?qns etndl udi ng
interleukin-1 (IL-1¢ds))L Haxxis 3 Re bfiicina, anti bodi es

agai st certaify B goblys 4;0%\%% gﬁhgﬁsgb%mzsie%@t Eflark) PTOL €

B cell proliferation.

PCT/ US97/ 07648 such dlseases, malignant lymphomas are neoplastic
transformed cells that reside predominantly in lymphoid
tissues (see, e.g., Nadler, L.M. in Harrison's). Ninety

percent of non-Hodgkins lymphomas, of which approximately

20 30,000 new cases occur each year in the U.S., are B cell
lymphomas. Less than 25% of these cases are cured.
Another example is leukemia, of which approximately
30,000 new cases occur annually in the U.S. Thus, a need
exists for a more effective treatment for B and T cell

25 Jlymphomas, leukemias, carcinomas, and other malignancies.

Growth of normal resting B cells (also referred to
as "B lymphocytes®) involves two distinct steps. First,
the resting cells are activated to pass from the Gy to Gj
phase of the cell cycle. See, e.g., Alberts, et al.

30 (eds. 1989) Molecular Biology of the Cell Garland Publ.,
NY; and Darriell, et al. (1990) Mglggglg;_ggil_glg;ggx
Freeman, NY. Next, the activated cells are induced to
proliferate. See, e.g., Paul, ed. (1989) Fupdamental
Immunology, 2nd ed., Raven Press, NY; and the third

35 edition. Several factors have been identified that
induce growth of B cells, including interleukin-l (IL-1),
IL-2, IL-4, IL-10, and IL-13. In addition, antibodies
against certain B cell surface molecules have been
demonstrated to promote B cell proliferation. T cells



(also referred to as "T | ynphocytes”) are also induced to proliferate by
certain factors, which include phytohenmagglutinin, anti-T cell receptor
nonocl onal anti bodi es, anti-CD3 nonocl onal antibodi es, and other 5 agents.
Nuner ous studies inplicate the CD40 nol ecule as a grom h factor receptor
and an i npoM&4442gul at or of human B cel|l proliferation REIESVEI6Sorent. B
| ynphocytes are activated by the interaction of CD40 10 nolecules on the
surface of the B |l ynphocytes with a ligand th& is transiently expressed on
activated hel per Tadep| sefepmedcbaoas s"B lyppbpayiesds areaadsb gindugpdotei n

exFrezsedt C)tn' ng. n@rloBiE? | i w’lt eérd &a{é;%bks,lﬁ:hi’@{ Eﬁ@&ﬁ&éesi hel i al |
interdigitating ce ol li.cul.ar_dendritjc S mc e ial cells,
and sone carci nonﬁéV?PBM? s % Js’ttIJ Fﬁgﬁtﬁ‘fe@&‘} nmﬁﬁ%&"&a he epitope
of a nonocl onal amnithbdgieha@nts -eRpreerwedonatpantibodiesi vand arheB

| ynphocytes, agd tjspekore is a useful 20 marker for B cells. The human
CD40 antigen is a 45-50 Kd gl ycopr.otein. Anti-CD40 anti bodi es. provide a
potent co-stimulatory Pﬂ%@@%%glﬁﬁlwtﬁeﬁ?i%q ﬁ'ﬂgﬁﬁ‘éll?n?seﬁ‘t her
phorbol nyristic zrewshefddtdk) reaeptoxEid ant ilnpcktemt eegdbator of

anti -i nmmunogl obul i t § bQdie A0t | L-Auman, CD40 anti bodi es
plus IL-4 to activate E%%Iﬁ'?tg}gg%:ausgs a%ﬁrrg%‘g’)%&tpg‘fepgét 2B i ncl udi ng
short-term repl i cd¥PBROCYHRAL@XCoACEIVAtRd Pynthesinterassipnnef {MH

prol i ;er at ijon lmhle:moo.uthéESorﬁ;thef sutbede BEHRhaNE My@hhsciBesQvitED32 f
transfected L ce nd. "group" o

nol ecul es whi ch stlrigr?ﬁﬁ y&r%?é%égt gggn%%'#%%rlg%%eér g’& ;gg%.gv%%gé‘e;g%cul es,

on B cells, inter&CeM#&h their |igands CD28 and CTLA-4 on T cells. These
35 interactions are nyherco4o Sl EUmehSFaheiagBabsated qAgtbypbt&ih of both B

T pairs of surt AdEeeered in boskal B IvmRRRRTARS (LA GRLLin T cal | and B
cell activati 3@ malignancies, interdigitating cells, follicular dendritic
cells, thymic epithelial cells, and some carcinomas.
Human CD40 was first identified in 1985 as the epitope of
a monoclonal antibody that is expressed almost
exclusively on B lymphocytes, and therefore is a useful
20 marker for B cells. The human CD40 antigen is a 45-50 Xd
glycoprotein.

Anti-CD40 antibodies provide a potent co-stimulatory
signal for B cell pi'oliferation induced by either phorbol
myristic acetate (PMA), anti-CD20 antibodies, or

25 anti-immunoglobulin antibodies. The addition of
anti-—human.' CD40 antibodies plus IlL-4 to activated B cells
also causes numerous effects, including short-term
replication, induction of IgE synthesis, and long-term
proliferation when cultures are further supplemented with

30 (D32 transfected L cells.

B7 (CD80) and B70 (CDB86) are the second *group" of
molecules which strongly mediate B and T cell
interaction. These molecules, on B cells, interact with
their ligands CD28 and CTLA-4 on T cells. These

35 interactions are major co-stimulatory signals for
activation of both B and T cells.

During the last 15 years, it has become apparent
that these'- two pairs of surface molecules play
fundamental functions in T cell and B cell activation
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Nunmerous in vitro and in vivo experinents have denonstrated that these two
pai rs of nolecules represent inportant targets for imunosuppression. See,
€.g., Banchereau, et al. (1994) Ann. Rev. Immunol. 12:881-922;

Kooten, et al WQ¥#B? Adv. | mmunol. 61:1-77; Linsley and Leoyﬁg('?sgi('&?fg%)
Ann. Rev. Inmunol. 11: 191 212). ImmnosuppreSS| represents a very

i mportant i munol ogi i ntecrvention t%g cure a | mune

di seases and graft rej eEPuﬁn %u‘f"tﬁo ?hgngéﬁg% - S ir%‘ﬁ%suppr essi on
can be achi eved by a;amsﬁ:rapeélﬁhaér &hege Wm@él(-’éy@f @mi@spham xRpresent

deoxyspergual i n, Afparitaft g&f&éﬁ‘soﬁbrcg&a@{dyuggre@mrnhl Bebors. &f,
intracel lul ar si gnall%m,%h%r ogessgé a( Gg—‘lgiéy A AL ney g ;2 881 9}22

i munnosuppr essi ve cyloKi Nes . Speci

t ol erance i nduct Son @p :iﬁwitgéns% & (1926 hi Asiv.i cl6l:3077 addnsley

nmol ecul es i nvol ved | dhdl 1RaBeBréy tygg tmmﬁﬁhm@fhlaigir@lwm CD40
|l i gand and B7/B70 with CD28/ CTLA—4 1995, anot her nol ecul e cal |l ed RP105

was cloned 20 from nnusé“‘g‘HPBﬁ'i‘Ep’i%ﬂﬁ@n repreqanisa VeRY JPPPYBaRy " RP105,
a novel B cell surfa‘nmmmllegméallm.ﬂemheﬂom rtcBpteténtaGinds siré nauticimiune .

nmenber of the IeUC|

154: 3333. 3340, Nonocrai ?‘Qﬁ%" 533?23‘#%@18!“’. g ég?l“‘tat“n‘
proliferation ofl025 I%’J%“Bp‘éﬁ#@’hmnp%twvﬁéu@é 3 @8ths from

i rradi ation-induced pfsddiferagive c&-‘fgsm(bgremmami@e,arnsl- CD40 anti body or

CD40-1igand. See My 9 SMIri L on and
protection from apop‘?& Ere:& #nr}an 60(’;}/] ’é}a. ns?gé‘gﬁ%%&ega e’cmﬁ’ :
Unr esponsi veness of whmhwummeé vlar pigepling procegsespcts.g. .

180: 1217-1224. The %s@a&més, Rt EmmvifoshieEsity éaa:oauhbsrdeml rmb-
mol ecul es t hat Fisay &'o?s %E éﬂ&ﬁ%' ¥&i :%c%f 1:[%'&%10?1

However, until now, uman uence as not een av e, and its

structure and acti vmnfbsf)umw%ﬁi%@ Thil psunface MMLeénIEV@'W%M Wi s
and nmany ot her usef Udnd@ @y agmphocyte \Hetivad#d®2 such as the CD40/CD40 ligand

PCT/US97/ 07648 and B7/B70 with CD28/CTLA-4.
In 1995, another molecule called RP105 was cloned

20 from mouse splenic cells. See Miyake, et al (1995)
"RP105, a novel B cell surface molecule implicated in B
cell activation, is a member of the leucine-rich repeat
protein family® J. Immunol, 154:3333-3340. Monoclonal
antibody against RP105 induces strong proliferation of

25 mouse B cells and protects mouse B cells from
irradiation-induced apoptosis in a similar fashion to
anti-CDh40 antibody or CD40-ligand. See Miyake, et al.
{1994) "Murine B cell proliferatidn and protection from
apoptosis with an antibody against a 105 kDa molecule:

30 Unresponsiveness of X-linked immunodeficient B cells" J.
Exp, Med, 180:1217-1224.

The RP105 and its putative ligand may be a third
pair of molecules that play key roles in the activation
of T cells and B cells. However, -'_iz_ntil now, the human

35 sequence has not been available, and its structure and
activities undetermined. The present invention provides
this and many other useful advanc'és_.




SUMMARY COF THE | NVENTI ON The present invention provides a conposition
sel.ected fromthe group consisting of: an isolated or 5 reconbi nant

nucl ei ¢ acid encodi ng hunan BAS-1 protein or fragnment thereof; a
substantially pure BAS-1 protein or peptide thereof; a fusion protein
conpri si ng Bw®spsnt ei n sequence; and an anti body rai sed tegrAIsShREe4EL] Nnant
or purified primate BAS-1 protein. 10 I n enbodi nents of the isolated
or reconbi nant nucleic acid, the nucleic acid y conpri se a seqguence
defined in SEQ ID NO 1. In protein embodi ment the protein may be a
substantially pure BAS-1 protein e R0 15 selected from
the group consisting of: a protei ) a mate, including a
human; a protein or peﬁ%‘h&j@r@éﬁ%FlmVR}tapnl ml‘iﬂseapeqﬂwtllde segnent
defined in SEQ I D dElected fRbAL Che girouae&n@lﬁsambcbfexat Bidolaed or

t-t | at di.f att 20 tinct f tural BAS-1
rotein. and o br oFERALEERE QUrHE RER-Sprei Homen PAT ToREotedn oF oy

be a conposition cbragmesithgheneohr cﬁt subshenit taldlyapnue cBAS-daprptetmapt abl e
carrier. Antibody ﬁé@ﬁhﬂﬂéebf‘mé‘%sﬁaﬁsﬁrdﬂﬁ&ﬁcb fpr BSigl pA8-j Protein is

a primate protein, including one fro E ant’l body 1 s ralsed a alnst
a peptide sequencepﬂ‘é'f"?’r%(f eRERy |3y Yaﬁ?i‘ﬁ%‘ély"—%ﬂﬂ&??‘%bldl
at | east about 10 {):Erpl}ﬂfﬂeﬂepﬂhhéﬁEMSPS prmiml onal anti body; or the

anti body is |apgled. Fuf gfrmggégq{}t g%gﬁ&e%oorv\@ %%E}?f‘@ntl body

i nduces strong. prollferatlon 0 rotects S from
irradi ati on- or st%\‘%l-‘ﬁ“l’]&cﬁ-ﬂneﬂi‘?ldﬂ’&é&’-ﬁpﬁ‘b’t 2y c‘l’%ﬂzﬁ’%?eﬁ?%%t i on
al so enbraces kit sdefimed mhsgo ]:mmml 4e, e.g., a nucleic acid encoding a

Fragment: or an anti bodth groredn dlsdents, Yol doBetn il He" 0 |
protein. A kit whi éﬁﬁt@ﬁ}@é&ym%m]@aseﬂcpa@tm peppide chereofii ke
sequence defingsl | BefEétdd o the ffoup kbhsidtigly bi¢! adasreilretein or
]I;rC'?'/g Eggt?} o%zgn pXPtJ?(Ze/ %Aégza primate, including a human; a protein or
peptide comprising at least one polypeptide segment
defined in SEQ ID NO: 2; a protein or peptide which
exhibits a pdst-translational modification pattern
20 distinct from a natural BAS-1 protein; and a proteiq_
lacking the intracellular domain of BAS-1; and may be a
composition comprising the protein and a pharmaceutically
acceptable carrier.
Antibody embodiments include those where the BAS-1

25 protein is a primate protein, including one from human;

the antibody is raised against a peptide sequence defined
in SEQ ID NO: 2; the antibody exhibits a Kd of at least
about 10 .pM'; the antibody is a monoclonal antibody; or
the antibody is labeled. Further embodiments include

30 where the antibody induces strong proliferation of B
cells; and/or protects B cells from irradiation- or
steroid hormone-induced apoptosis.

The preéent invention also embraces kits, e.g..

which comprise, e.g., a nucleic acid encoding a BAS-1

35 protein or peptide; a substantially pure BAS-1 protein or
fragment; or an antibody or receptor which specifically
binds a BAS-1 protein. A kit which includes the nucleic
acid may comprise a coding sequencé defined in SEQ ID NO:
1. For a k:Lt which includes a protein or fragment, often



the pol ypeptide is selected fromthe group consisting of: a protein or
peptide froma primate, including a human; a protein or peptide conprising
at | east one pol ypeptide segnment defined in SEQID NO 2; and a protei n or
peptide 5  whiggh, Lbits a post-translational nodification !3:3]5'5
distinct froma r@?{}r&al BAS-1 protein. Another kit may inclu an arﬁl body
or receptor, wherein: the BAS-1 proteinis a pﬁmate proteln I ncl udi ng one

T TR o bk Beirlbei 80 lecPR %y TRCBEAE SISRER, IFL) "
t he anti body is a nBNRECRIA oxnPepeifle fGP’“tﬁ@%“l?@d}‘“?%“‘l%lael}m?e a
i nvention al so provpgesein Bt pept de Wmsﬂsg aatlieaaarr&h@ ;fd;azpapeméll ng

partner for BAS-1 cq | S| S d i n r|f
recombi nant BAS- 1 g&% r&rﬁdgg?:‘r}éem h?s@%ﬁ 8 'f’ éamsﬁch?‘i’%lde '
bi ndi ng of the b% ndWhgclpmtS@tp@®Asa48b¢mmai mOdnfmtxmpattern

enbodi nents, the saaplsQleﬁeg ﬁmﬂlngAng Sidedad from aTcell, a
dendritic ceII |nclud|ngIF |cu ar .chpmtlc cel, astronal ceII

including a fibroblast cRqYl e&n éﬁd%?lﬁé‘l dgcpp éﬂ 2bi T$RAPLAE - cel | .
| n- ot her enbodi nent wherem:bltmél BySehpnmvdeinsiam mhhudyprmaiﬁ he sanple is

a hybri doma supernag_ﬁg%u?l?n“@ one frof qﬁmgﬁpegléve#j ti1bB8 p{§ nvent I on

i nclude a method of no ati-ng \Eﬁ st ol ogy or op nen

conpri si ng cont3@ti AGAEARE RPFPHIER 2RAUHOR Bt ’cﬂedaﬁpaégﬁlg? 1‘[9‘ 3 Bl 1
protein. Typical | yantHeodhyexhibbty a K& eifeat cliedgtomboutmihddipphessi on;

' ' f 30 I | ah
row h of a | ynphorii B A8 ki TR Bhi 2ol O BALIGERONCIS T 2

pri mate BAS-1 prot erAbeked t he net hod may include such in conbination wth
a nediator of a signal t-bn@wghehheoﬂral@e@mbes;aeéca methedcmos&%alhggand

2ﬁt P?&V\gyl [ gan'{ligl a%% ? %Il%k%}%ﬂ@%f% @%g%oi E#‘ubl e

Dortions of the appS5EPs ath HredRabes o Gyl Ehed or eagp@bman'v\@@?}l44452
PCT/ US97/ 07648 protein, and screening in the sample for a specific

binding of the binding partner to the BAS-1 protein. In
certain -_e:"'g\bodiments, the sample comprises proteins
20 derived from a T cell, a dendritic cell, including a
follicul-a’.j::_ dendritic cell, or a stromal cell, including a
fibroblast cell, an endothelial cell, and an epithelial
cell. 1In other embodiments, the binding partner is an
antibody, and the sample is a hybridoma supernatant.
25 Other aspects of the present invention include a
method o;f 'j?_'glqdulating physiology or development of a cell
comprising contacting the cell with an agonist or
antagoniéﬁ_‘ of a BAS-1 protein. Typically, the physiology
is select;éél ﬁfrom. immunosuppression; activation of
ic “killing; modulation of cytok:.ne production; or
growth of A y:nphoma The antagonist often will be an
antibody @g_a;,nst a primate BAS-1 protein. And the method
may incli_i.éé, such in combination with a mediator of a
signal thfough the antigen receptor, the CD40:CD40 ligand
35 pathway, or the CD28/CTLA-4:B7/B70 pathway, e.g., anti-
CD3, anti-CD40, anti-CD40 ligand, anti-CD28, anti-CTLA-4,
anti-B7, ""f'_”t:.:—B'IO or soluble port:.ons of the appropriate
surface s:.gna.lxng molecule.

30




DETAI LED DESCRI PTI ON OF THE I NVENTION |. General The present invention
provides the am no acid 5 sequence and DNA sequence of a human protein
whi ch exhibits properties of activation antigens. This protein is
designated B cell Activation and Survival antigen-1.(BAS-1). The prinmate
sequence deNQ@?Wd#F2herein was obtained after a nouse gene PEBUSIAOIGMUEL | y
described. See 10 Myake, et al. (1995) J. Immunol. 154:3333-3340.
Simlar sequences for proteins in ot her pr| mat@ speC| es should al so be
avai |l abl e. The descri pti onSREkAld SCRIXE | HE cNVENTTEON pur poses, to
the human BAS-1 natural allele descrl bed, but are |i keW| se applicable to
allelic and/or 15 pgolynorphig¢ variants, e.g., fromother individuals, as
wel | as splicing var F ant@en eé?'ag natural forms. These genes will allow

i sol ag! on 01;] o; her Lprlgﬁméepw énventiun provides il aingdﬂot&{&i s, fTﬁrt her
extending the &a ;,h_re t es ed e
procedure is brogg se%(g;%lrét% PS%& nanrfbgdhﬁq%{}' %ltsé?l d Survival
Ag-1 (BAS-1), so ﬁ&ﬁiﬁlﬁ%(ﬁﬁi’é’@rﬁeﬁt%f Whiyation antigepsy. Tisopkobein

anti body agai nst dsn&ésﬁgrhﬂmﬂ ngceRPli&;var&daﬁ&&a&tgmmvai%é Lyon of
nouse B cells and E?Q ,]i[ﬂ) %% gel |s 25 %oml d ation-1nduced
apoptosis in a Si T ash 5 anT i 2EHRYCEn ﬁﬁﬂ?l‘ﬂa&and The
human BAS-1 cDNA #btained afteruei mouse denecwasi mﬂmmléycdesdﬁ%d upsée

sequences fronot higakee &PL5. (&995)/5..1._@1&!1&2..0!54 @%BQ?:@HM e@%ﬁfgr
of th am

protein indicates ?g\‘ he hu b, 2 nenber
proteins which cofl ﬁn?%%cﬁt epr’ %tlﬂ‘ é’t BF RFiMALRpEPecins tsﬁeuiﬁm ly
i ncl ude the CD14-Bbscrkepradlabigl LT Sescrippions bedod meidireopid,
receptors. These meﬁe&&aﬂéﬂpgai—pége@e Hd‘%ﬁbvﬂﬁnﬂﬁbgfaﬁaﬁfﬁﬂsgﬁff%i 35
Human BAS-1 cDNA ga du egm%m n iﬁf nces rom vari ous_regl ons rmuse
RP105. A honol ogy %€ 8%@??‘@ e SfoaER %ﬁﬂ‘}’lﬁuﬁﬁna%l}? 8pehAo¥ eadi ng
frames exhi bi 15 appedymnorplelc vaziabbé, sequenEeon dettiert ynaieidual ) Q€/ 44452
PCT/ US97/ 07648 appeexi ARtEIM A% G0EIiMmaLi d.§eaYEN5Ea 0805y W th the

' These genes will allow isolation of other primate

genes encoding proteins related to this, further

extend:.ng the family beyond the specific embodiment

20 described ’I‘he procedure is broadly set forth below.
Human B cell Activation and Survival Ag-1 (BaS-1),

so named because of its biological activity. Monoclonal

antibody aga;inst a mouse homolog, RP105, induces st:roxig

,érolifera'ti,on of mouse B cells and protects mouse B cells

25 from irradiation-induced apoptosis in a similar fashion
to anti-CD40 antibody or CD40-ligand.

' The human BAS-1 cDNA was isolated using nucleic acid
sequences based upon sequences from the mouse RP10S.
Analysis of the corresponding encoded protein indicates

30 that the human BAS-1 is a member of the family of
prote:.ns wh:.ch contain leucine-rich motifs. Other
mexbers of the family include the CD14-LPS receptor,
E:"SH_/LH/TSH. receptors, and neurotropin receptors. These
receptors appear to be involved in signal transduction.

35 Human BAS-1 cDNA was deduced using sequences from
various regibns of mouse RP105. A homology comparison
between the mouse and human BAS-1 open reading frames
exhibit a.pproxlmately 67% DNA sequence identity and




nouse RP105. The human BAS-1 may al so have functional roles outside the
i mune system e.g., in developnental 5 regulation in other cell types.
See, e.g., Glbert (1991) ‘bével opnental Biology (:3d ed.), Sinauer

Associ ates, Sunderland, MA;, Browder, et al. (1991) Devel opng) S&&J fo'IJ‘gogy
(3d ed.), SauW@37@45bni | adel phia, PA.; Russo, et al. (1992) é?’?"a

The Ml ecular 10 Genetic Approach, Spri nger - e;)rl ag New Yor k, and
W1l kins (1993) Gene égﬁl X3 I I sS,
New York, N.Y. | den%ﬁl cation gf %%%ﬁq%angg uman é%%"%tr})aw el p%
address sone of the™gueRtRRINS-rai sed by these observatlons 15 1. Purified

human BAS-1 SEQ ID NO 1mek sfh@aesashe wh&eblﬁl@wm@a@m rolesCDNA and
the corresponding am Qo#lfﬁlgse uence. The am no aC| géjen(;%P s al so set
forth in SEQ 1D NO ° %19"5%? W ncﬁ%p’pé'é‘r m met (1)
to val (20); an-@m negﬁlmqmgnregﬁlm galds typesn c\ise(28)gt o Gidbet€8), which

contai ns two potent iabol} |pavieddpgibeds Hiallogd £3d &4.0N 8smaiaa0i ne (residues
notif_run fro 5) to tyr

34, 53); the tandemrepeats o e-

(592), 25 which cofffSPH* Q\)tep"’ot 3HP$ f%q‘i'ey“fo?rwqq k&l 3 yc@s"?ﬁgtlon on
aspar agi ne (resi dueRe?@lopenta 2bogy A4 edol, Smﬂets;L Philade¥ghiat he
carboxy flanking regpon ﬁﬁgb% f @gnhj_eu ](g‘;‘éz} W_SWWWMM
regi on runs fronhala 62 to val (c%# t he I ntracellular regiop runs
fromlys (651) t @%@Mﬁm - %I%t é“ﬁf’l XP ]fyh&‘sﬁhorﬂ tion
sites on tyr (652 alidllﬁﬁﬂs (1p93) f Géhetian Adnbibbis dih\hs . prant of2d he
| euci ne-rich repeat g40 ot 2.
Table 1 C 1 | 40 Sanbdnitey m%%’%&h&&«i&%%&ﬁ% gt T
TEFLEFSFNFLPTI HNRTF&REARd for\bunap jBaSd may help to address some of the
PCT/ US97/ 07648 questions raised by these observations.

15

IX. Purified human BAS-1
SEQ ID NO: 1 discloses the nucleotide sequence of
the ¢DNA and the corresponding amino acid sequence. The
" amino acid sequence is also set forth in SEQ ID NO: 2.

20 The signal sequence appears to run from met (1) to val
{20); an amino flanking region runs from cys (28) to leu
(58), which contains two potential N-linked glycosylation
sites on asparagine (residues 34, 53); the tandem repeats
of leucine-rich motif run from thr (55) to tyr (592),

25 which contain 9 potential sites for N-linked
glycosylation on asparagine (residues 70, 78, 201, 234,
244, 394, 402, 451, and 573); the carboxy flanking region
runs from leu (574) to cys (625); the transmembrane
region runs from ala (629) to val (650); the

30 intracellular region runs from lys (651) to phe (661),
which contains two potential phosphorylation sites on tyr
(652 and 658).

The following table shows the alignment of the
leucine-rich repeats of the human BAS-1 protein shown in

35 SEQ ID NO: 2.
Table 1

: CI I
40 consensus: LXXLXLXXNXT.XXT XXXXKXXXLXX

1: 55-78 TEFLEF SFNFLPTIHNRTFSRLMN



2; 79-102  LTFL: DLTRCO NW PEDTFQSHHQ 3: 103-126

LSTLVLTGNPLI FMAETSLNGPKS 4: 127-150  LKHLFLI QTGA SNLEFI PVHNLEN 5:  151-174
LESLYLGSNSSI KFPKDFPARN 5 6: 175-198  LKVLDFQNNAI HYl SREDVRSLEQ 7:

199- 223 Al NLSLNFNGNN- VKG ELGAFDSTV 8: 224-246  FQSLNFGGTPNL- SVI FNGLQNST
9: 247-275WO 97@®ISW GTFEDI DDEDI SSAMLKGLCEMS 10: 276-299  PCT/US97/07648 - -
VESLNLQEHRFSDI SSTTFQCFTQ 10  11: 300-322 LQELDLTATHLKGLPSGWKG LNL 12:
323-346  LKKLVLSVNHFDOLCQ SAANFPS 13: 347-3Bl

LTHLYI RGN VKKLHLGeEC- L B¢ X082 14memm| EASDCCSLQ LKNLSH 15:
398-421 LQTLNLSHNEPL@ FKE 'E;HPL@HMQSWKS

LELLDLAFTRLHI NAPQEPF WWTSNQ%LLAG_PV 18:

471-497  LRHLNLKENHF BR IS SN

LEVLI LSSCGLLSI DQQBFHSE % 5HBVE WMM@& DSLSHLK 20 21:
545-568 G YLNLAAUSI W?%LP?\E LFNGNGVEGELGARBSITN] SHPL DCTCSNI HE- LTV

As used herein, t&é t 6472 maﬁ' FGGTENLS YV IFNGLONST Wnen used in a protein
context, to a pro e| YAV : TRROILDERT 35 EMSshown in SEQ ID
NO 2. The pig I%?/@F&q bn ¥F§ - 9$§§§§qu? |ns conprising a
subst anti al met ,  GQBLOLEATHLEGLPS nor phi ¢ variants, al ong
wth a human der| d Tr"_nm_n sane bi ol ogi cal
function 30 or ingtér R NSy Q%W‘-‘r ERLENdi ng conmponent s.
These bi ndi ng cong@ie YOMPHNDLEAS JESVBAS. 1 with hi gh
affinity, e.g atl'e po A g \Y] bl D K1 Ot t han about 30 nM
preferably be?‘?er- Na 4 o ) |y at better than 35
about 3 nM Honol ggou r nglagtifosu T 0 X ‘-._Q ) her than humans,

. : -4977 ODGTITK
e.g., primates. THg't 3 —S-’ﬁm y R o) e gt ncl udes a fragrrent
or segnent, and en o SES, a =1 iy o A Wi 0} lof [ residues of at |east

L
about 8 am nozgm . _éff e RIS LP;B aci ds, nore generally
at |east 12 am no .3 ? engg _ %géghﬁ%,_ , nmore often at |east
16 am no aci ds, typ| ca ?y st 5 amno acids, nore typically at
| east about 20 am no acids, usually at

As used herein, the term "human BAS-1" shall refer,
when used in a protein context, to a protein having the
25 amino acid sequence shown in SEQ ID NO: 2. The present
invention also encompasses proteins comprising a
substantial fragment thereof, e.g., mutants and
polymorphic variants, along with a human derived
polypeptide which exhibits the same biological function
30 or interacts with human BAS-1 specific binding
cﬂ:omponent-si These binding components typically bind to a
human BAS-1 with high affinity, e.g., at least about 100
nM, usually better than about 30 nM, preferably better
than about 10 nM, and more preferably at better than
35 about 3 nM. Homologous proteins are found in species
other thah-.humans, e.g., pPrimates.
The term *"polypeptide” as used herein includes a
fragment or segment, and encompasses a stretch of amino
acid residues of at least about 8 amino acids, generally

40 at least 10 amino acids, more generally at least 12 amino
acids, often at least 14 amino acids, more often at least
16 amino acids, typically at least about 18 amino acids,
more typically at least about 20 amino acids, usually at
least about 22 amino acids, more usually at least about

45 24 amino acids, preferably at least about 26 amino acids,



| east about 22 am no acids, nore usually at |east about 45 24 am no acids,
preferably at |east about 26 am no acids, WO 97/ 44452

PCT/ US97/ 07648 nore preferably at |east about 28 am no acids, and, in
particularly preferred enbodi nents, at |east about 30 or nore am no acids,
e.g., 33, 37, WQ4#52 419 53 57, etc. The term"ligand" or BFHUFHGI64S -
conposition” refers to 5 nolecules that bind with specificity to BAS-1,
e.g., in an antibody-antige e fashion. O hgr_interactions. include,
e.g., |igand-recept BPre\peet %Pﬁﬂ ﬂﬂgu\i\/rﬁ%ﬁm&&goé?b‘i% " HAS. 1
e.g., in a protein- pantﬁd:mlaznlyepaefemed enbbdimentss| ant leastn Gbondyald evdt .

The 10 nolecul e MBYo gh%?ﬂﬁ]ggiﬁas,% he;gﬁcag ?qu 4§I0 sjrplsgca&@n as

to whether BAS-1 is el e ret of a | recept or
interaction is representEhe Rme/ {‘-ﬁa‘i*@'t 133 |"PP‘€%R§ |Q9FT'P€§F|H@?‘-1 Fsdersi ko

affinity. A funcgi oaxauea@résagmybwa,uﬁrg%ﬁdcﬂfian%tosm ureab , in
nodi fications, or nm oII

unr%_[ at ec}_ lecul gh %Jml ecul ar
shape which interac e ég 8% % F%ﬁ%‘b biok eﬁgl%%?raf’c Aafits. The
| i gands may serve asnagmstes.gor. mwb-r:rege@t%eu{pee gr, witdy drespounds al .

(eds.) (1990) GoodngfiénGisBeiate wieh M—Jj.ar o Ci@i Ea brBesas-Rbtein
Ther apeutics (8th ed. Per

anon,Press. b|||t 0 gol pe de or
fragment depends updREERRCEARR SHABAT %ﬁ'lv(?‘ %ﬂfe ar anet er s
af fect pol ypept 1e solebule may bach@lmﬂmnperdtmauﬁeagémt r ¥yt e

envi ronment, size a@ﬂtpﬂ’!:@&ﬂx@r sCESrﬁﬁétﬂ{ézshhésl %s (dignRe! Mﬂﬁ& gdfa apd.
nature of the solven ﬁ¥ | cal | y ﬁl erature at wnich ol ypepti de
o]

i s used ranges from eRtay Pt Cat TregSPEeT |ingergchion \is he
tenperature at use irepgesenisd,t b&heabthan ihe iBferadtiGnaeshilvite specdfig

greater than about %%E%ﬂ: C. AF?ﬁngtﬁ&%StahﬁlgﬁrW%% al Qg &tﬁdma_&gture w |
e

usual |y be about_room terrperatur r war mer ss than enaturation
tenperature of &Bnp&FHEHEEUTRL t“}‘i’élgég%@m%r orhmay 8@ Whgllpmrelatad
tenperature will uswelkegube wiichbhdy & amiconlareshipeowhichyimteraictd 7yt C

for . humans, though ygder corlalleShiydid ¥inailg AGIBIGHARMES. "Hhe’igands
may serve as agonists or antagonists, see, e.g., Goodman,
et al. (eds.) (1990) i !

20 Pphammacological Bases of Therapeutics (8th ed.), Pergamon
Press. . ‘

Solubility of a polypeptide or fragment depends upon
the environmment and the polypeptide. Many parameters
affect polypeptide solubility, including temperature,

25 electrolyte environment, size and molecular
characteristics of the polypeptide, and nature of the
solvent. Typically, the temperature at which the
polypeptide is used ranges from about 4° C to about 65°
C. Usually the temperature at use is greater than about

30 18' C and more usually greater than about 22° C. For
diagnostic purposes, the temperature will usually be
about room temperature or warmer, but less than the
denaturation temperature of components in the assay. For
therapeutic purposes, the temperature will usually be

35 body temperature, typically about 37° C for humans,
though under certain situations the temperature may be
raised or lowered in situ or in vitro.

The electrolytes will usually approximate in situ
‘physiological conditions, but may be modified to higher



raised or lowered in situ or in vitro. The electrolytes will usually
approximate in situ physiological conditions, but may be nodified to higher
WO 97/ 44452 PCT/ US97/ 07648 or | ower
fonic strength where advant ageous. The actual ions nay be nodified to
conformto ¥MAHMS3 buffers used in physiol ogi cal or anal yrGTEE970764R ext S.
The size and structure of the pol ypeptide should 5 generally be in a
substantially stable state, and usually not i a denatured state. The

pol ypepti de may berabeser dovicwstrenatihewheoe yadvanitdgeous. a Theatetusl y

structure, e.9., §6n&QebeSababiidd o BbnBSSR AR ednthid thifteds Bea
detergents in a mann

r _whi.ch.approxi mates.10, natural |1 pid bilayer
interactions. | nlﬁa?e}l“l""'t:’lﬂlgp,"c‘gf 9% ab’@h‘?’g%%ﬁlt‘fﬂi‘tt%é' natural protein is
often linked to lipid The size| ahd nitagetureeos othe polypeptide ahoplde a
brologically coMpgLhbifNbECin £l aibdtiies APEM deb1R! SERLY A LhANuGha iRy

bi ol ogi cal activitlles, y approximate a %ym ol ogi ca

and wi |l uguall ]
sol vent. Usual |y PRk %|%éﬁpam$3r%ﬁ?é:ea neae rRalypeptideinay Pe bet ween
about 5 and 10, aass¢eritedaiyhadthér Polypébtidee iaCaaguat¥rnagydet er gent
wi |l be added, typ] a mld - ULJ ‘ e, g...20. .
(chol esteryl hem g#u%%%}‘éteé) %%'C%&?%—g%[ %{;ﬂ%ﬁ'l‘?;y, of aSS?Clgégd with
chol ani dopr opy| ] ditiRids |GmReEREFeRLSH A5 aneaneer which) approximagesow enough
det er gent Sclonxt:)qeln_t hataral t.*L]gpaat bill #yeiptintBeateiddAr Y Iht ﬁé!ﬂii&ﬂagt isbeidsb
protein. Solubili t i on_nmeasur i.n vedber g
units, which are %%%%%?éhg ?ﬁ%qg%%lﬁ%ﬁg%’?%%n Vel Sggﬁ%gifnkfdng?ecul e
under particul ar dapidtviene PThbinkags.ni nati on of the sedi nentation
vel ocity was cl assi cal 4ye RYIVRRERFLIID @ﬁagg?lyé@qgiog_bbiégﬁy; rifuge, but is

(1685) Phys: cal - pPORREN RS FuEsRFo b’ o tbe wiadier pidkeruation aha -
Schi mel (19818 Bbiphysiaadl achivities, apdrwill -@ually appewrmaté £0., San
Franci sco. As a _cbuy_gidﬁigqrc&hnaéi@éht.a %%ﬁ&hﬁ%rctﬂfét bV BEE AriNY! RELECA Y
sol ubl e pol ypepti de [ 5 55 ,spun to.f shandard Tull, 3/2eq p)iragentrifuge at
preferably about 7.5. On some occasions, a detergent
will be added, typically a mild non-denaturing one, e.g.,
20 CHS (cholesteryl hemisuccinate) or CHAPS (3-([3-
cholamidopropyl]ldimethylammonio) ~1-propane sulfonate), or
ir_x a low enough detergent concentratio_n to not disrupt
the tertiary structure of the protein.
Solubility is reflected by sedimentation measured in
25 Svedberg units, which are a measure of the sedimentation
velocity of a molecule under particular conditions. The
determination of the sedimentation velocity was
classically performed in an analytical ultracentrifuge,
but is typically now performed in a standard
30 ultracentrifuge. See, Freifelder (1982) Phvsical
Biochemistrv (2d ed.), W.H. Freeman; and Cantor and
Schimmel (1980) Biophvsical Chemistry, parts 1-3, W.H.
Freeman & Co., San Francisco. As a crude determination,
a sample containing a putatively soluble polypeptide is
35 spun in a standard full sized ultracentrifuge at about
50K rpm for about 10 minutes, and soluble molecules will
remain in the supernatant. A soluble par'c.’g.cle or
polypeptide will typically be less than about 30S, more
typiéally ‘less than about 158, usually less than about



50K rpm for about 10 m nutes, and sol uble nolecules will remain in the
supernatant. A soluble particle or polypeptide will typically be | ess than
about 30S, nore typicall y Iess t han about 15S, usually | ess than about

WO 97/ 44452 PCT/ US97 S,
nore usual ly W&”’%n about 6S, and, in particular enbodi nér#é?sgﬁ?%%e'r'abl y
| ess than about 4S, and nore preferably Il ess than about 3S. 5 [,

Physical Variants s md¥ents@dli1azt 1@s8NERAMDATRAE BS PLA/d)S iar paﬁeichdﬁ&

havi ng substanti al an d S i d |t

sequence of the hug‘%%l.’ t&%%r%%l rg%lés t¥’.a¥¥ Lﬂi&tpeﬁsa aﬂaf qe and
3-fol d conservat i verraferabbyt l@%ﬁ ithen, abpatefis- abI y the substitutions will

be away fromthe conserved:’ cystel nes and often will be in the regi ons away
fromthe helical structur [ Such variants may be useful to produce
specific antibodi es,Tdnd BRYSHF r% VBXiAaF® nany or all biol ogi cal

properties. 15 Afihiie anvehsiagueldce exlzmpaEges spristadms pedpéytides
optim zing residue ﬂwﬁﬁe%\xbs@é}aaa&hmsé atfw s@&ﬂéﬁé@rld&tﬁﬂ}sﬁ{é’k?tﬂ&x\ée

substitutions as matches. -Conservative _substitutions fypical x
substitutions wi t hiFia0% 3C5A| BRFHRRCEr Bhpthe JMPEPNBEAS Dl Jitaiihl; erbraGss,
i sol euci ne, | euci nee.gspartotdad-Eoldl, uandi 3-fadiddconsearaagivee, gl ut ani ne;

serine, threonipe: busieitucofh ! HrerddbRiHd SLBOLI RO 0F- ?.6”?

am no acid sequences are_intended to Inc e natur c var| a
each respective pr ot theggenserves; cysiginas. ROFoPEHFUFIdlo
peptides will have fegion35akP%itakethiet delldalyapTuctmrdle domaﬁﬁduca:ﬁch to

90- 100% i dentity (i I i L ut r he
am no acid sequence ‘;alfci%?ﬁ:% %%#raﬂeeé%%?%& {:g % §§@ S%é%féely%%ﬁﬂ%abe | east
about 85% gener al |3nhtofiteRs¥ikh shagsumanygr GliteRialogicadt PABBEY t B9
typically at |asst aboutmﬁia% atid addguentel fAedtiapotis &806xrniivved Bgual |y at

| east about 95% pr?temagl a£e+e@set mg?g#ef??mgnglag@ré %Berably at

| east about 98% |cu re at | east about
99% or nore. See 35onsi 1mmra«miateve apubgtigupions %FﬂatBh9$

48: 443- 453, : Conservatlve substitutions typically include
substltutz.ons within the following groups: glycine,

20 vallne, isoleucine, leucine; aspartic acid,

j?glu’camzn.c ac:.d asparagine, glutamine; serine, threonme,
':"_gz.nlne, and phenylalanine, tyrosine. Similar

 amino acxd sequences are intended to include natural

~allelic. ariations in each respective protein sequence.

25 Typica. _-hbm_ologous proteins or peptides will have from

dentity (if gaps can be introduced), to 90-100%
- identity (if congervative substitutions are included)
-with the amino acid sequence of the human BAS-1 Identity
;measuréé_ w111 be at least about 85%, generally at least

30 about 8'7%.oftenat least about 89%, typically at least
about 91%, " usually at least about 93%, more usually at
least about 95%, preferably at least about 97%, and more
jpreferably at least about 98%, and in particularly
ﬁpreferred embod::.ments, at least about 99% or more. See

35 also Needleham et al. (1970} J. Mol. Biol. 48:443-453;

(1983) Chapter One in mgﬂama_m;ng

-ng;en&mmnssn Addison-Wesley. Readmg. MA; and

softwaré packages from IntelliGenetics, Mountain View,



Sankoff, et al. (1983) Chapter One in Tine Warps. Strina Edits. and

Macr onol ecul es: The Theory and Practice of Sequence Conpari son

Addi son- Wesl ey, Readi ng, MA; and software packages fromliIntelli Cenetics,
Mount ai n Vi ew, WO 97/ 44452

PCT/ US97/ 076%89%448BA: and the University of Wsconsin GenePCEESTSAGaL er

G oup, Madison, W. The isolated human BAS-1 DNA can be readily nodified by

nucl eoti de substi tyt i w1 ' e .ont< 5 cl egtide insertions,
and inversions of E%ﬁc%%t?%e%??%%%ﬁ@g.Aﬁwé‘ggoﬁﬁﬂ FERSCHRUESEesul t i n
novel DNA sequenc&%°WRi MpdigeBdeWlisef ul antigens,  their derivatives, or
proteins having sinil athérislateanhehadaascit vna Thas Hedhal Byl i ¥gages
can be used to 10,_p ce .mut ti,gens or t nhancge_ expressi on.
Enhanced expr essi o% lﬁr‘g%lﬁoﬁtvlq vg{}{é’%ﬁ%‘é End B‘é‘ff%‘?e{lgaengf%%'é '

transcri ption,? i nerebeeiide inseations. and dnversirechafi spusledhide nut ant

BAS-1 derivati vesstRétetis .pr elesermbdidd calt i8hé SaSRe ekl "M GidvASpRE the

15 respective protein or |hs #ra}gm&:ﬁt}s. "l@/ljt ant BAS-1" enconpasses a

pol ypepti de ot her AFTERFH “RICPnPATIh SeEUL (PREIERSy hER®LFan BAS-| as set

forth above, but HevivatimesanpPrnopreteirschaving sixidardotfitadonastt hat of

BAS-1 as found i naegfi@, WaRkBE mbitHaYs Sbqteh&ld %%n gg u $Li tution, or
' ' t BAS-1" i

insertion. | partlgul ar "stte a)ecifi c nutan s defined as

havi ng honol o&/ WPFRARUGE JiMtARL 2RISR OFn e EeRanoRORXPresskPas shar i ng
vari ous bi ol ogi caEnbanced texprensidn teys dneolvegafsne Smpillticaagracpt s apply.
to different BAS- {nRrOd&id$raie {drCUls 10 various ot her
primates. As stated bef ore,r itcfél%lnp 'aélﬁgz:t%a%%}f&aéggggﬁ%rpor?glda?gﬁer
general |y meant tBeChRRyHEss SHER (TRt BAS-1 derdmatives nncludei ted sol el y
to the human enbopiredstersinet§ o2 asige-GpeetiissedmtiRions of tMd hough site
speci fic nut aigd on,.sd 1L i;ned ng ot _site
specific. Human Bﬁéséé%grtult%;e 8%%2?@%%%% 56%%{%3 byﬁ'g% |thg£§ no acid
insertions or del BRFVIRESSEHHat PPINRRIddeqerheywifie sharing important

features of the human BAS-1 as set forth above, but

having an amino acid sequence which differs from that of
BAS-1 as found in nature, whether by way of deletion,
20 substitution, or insertion. In particular, °"site
| specific mutant BAS-1" is defined as having homologl; with
an antigen defined in SEQ ID NO: 2, and as sharing
various biological activities with those antigens.
Similar concepts apply to different BAS-1 proteins,

25 particularly those found in various other primates. As
stated before, it is emphasized that descriptions are
generally meant to encompass additional BAS-1 proteins,
not limited solely to the human embodiment specifically
discussed.

30 Although site specific mutation sites are
predetermined, mutants need not be site specific. Human
BAS-1 mutagenesis can be conducted by making amino acid
insertions_ or deletions. Substitutions, deletions,
insertions, or any conbinations may be generated to

35 arrive at a final construct. Insertions include amino-
or carboxy- terminal fusions. Random mutagenesis can be
conducted at a target codon and the expressed mutants can
then be screened for the desired activity. Methods for
making substitution mutations at predetermined sites in



I nsertions, or any conbinations nmay be generated to 35 arrive at a final
construct. Insertions include am no- or carboxy- term nal fusions. Random
mut agenesi s can be conducted at a target codon and the expressed nutants
can then be scgre ﬁg%for the desired activity. Methods for W
substitution SPER%’( fs at predeterm ned sites in WO 97/ 4 07648 ..
PCT/ US97/ 07648 DNA having a known sequence are,4ell known in the art, e.g.

by ML3 primer nut agﬁmmuﬁ elé a:?é @411 k&@@&)l@rtdle/%aeebel et
al. (1987 and Suppl enent atlo b% d not
ptace 5 coding sequgn%es fPFb‘é\%ﬁr?& Fﬁﬂﬁilsand ﬁFe?i?ﬁ n‘B'f

cieate conpl enent arglr e8P ahdt Avsubel .hebralli 261983 pnddmmolsw@unahry MRNA

structure such as | oops fye fmtramaﬁs ane Qﬁﬁrﬁoﬂa\i@&t SRBuBE SIbtPpR%Edes
reconbi nant 10 pr ot ej ns,

% het er ol ogoug fus% gr otelns usip
segments fromt h%secﬁﬁib?%lsf?él“ RCAS Wl 08y SEadIng, | amesoRRd prefexabl¥i on of
proteins or segmentwilhimdt awreanat complepentaryarewlong thaedould he same

manner. Thus, the fj P{liﬂeo‘&CFrB&u@é‘ ée@@ﬁﬂ&%}%}\ Qe fufe %’ﬁ\% hladd

pol ypeptide is a con I nuous el n nol ecul e Having sequences fused in a
typi cal peptide ||nkaares QW&aéiPF?srrade as a single translation product and
exhi biting properties derrhae:d:efseam Envdntion absggpidvddesArécsabidianeoncept

applies to het e{)é)l ﬁgggé?r e Coéﬁe%&%q#gpﬁgs aadn roFehLJxQ L?Sq.q tion, new

constructs may inin unct onmdl ns from ot her

proteins. For exanpPegments fFom ﬁh@ﬁg Roteinsr spedwéﬁF?lW%éussmpped"

Eﬁt weenhdl ffe[enlt npyoEen G ROIfaaizam |dﬁa§fgteiﬁ§iwf9&b§me§@§,wrﬂ.& are

nni ngham et a C

(1988) J. Biol. CheRACIEAI T 56 B%Tﬁﬁ?eg 5, tie; B "fpeph‘

exhi bi ti ng new conbthat fwrbprgéeet fafcian eemmqglqbeémntwmom BAs-1

functional |inkege eslwctebuedar&meﬁbﬁs bidteRSind e 186WEE Hawali onal

dormai ns. 30 The eés{)r}_orsg? dite nethod desar gﬂ}g%gBe% 'g lfnd

Carruthers (1981) TEPTAERTaE dieed,th £ SBAERY CoRds TinRlodt WERHE

synt hetic DNA fragnmade.as\ al@ibgde translation product and exhibiting
properties derived from each source peptide. A similar

concept applies to heterologous nucleic acid sequences.

20 In addition, new constructs may be made from
combining similar functional domains from other proteins.
For example, ligand-binding or other segments may be
"swapped" between different new fusion polypeptides or
fragments. See, e.g., Cunningham, et al. (1989) Science

25 243:1330-1336; and O'Dowd, et al. (1988) J, Biol. Chem.
263:15985-15992. Thus, new chimeric polypeptides
exhibiting new combinations of specificities will result
from the functional linkage of ligand-binding
specificities and other functional domains.

30 The phosphoramidite method described by Beaucage and
Carruthers (1981) Tetra. letts. 22:1859-1862, will
produce suitable synthetic DNA fragments. A double
stranded fragment will often be obtained either by
synthesizing the complementary strand and annealing the

35 strand together under appropriate conditions or by adding
the complementary strand using DNA polymerase with an
appropriate primer sequence.

IV. Functional Variants



stranded fragnent will often be obtained either by synthesizing the

conpl enentary strand and annealing the 35 strand together under appropriate
conditions or by adding the conplenentary strand using DNA pol ynerase with
an appropriate priner sequence. |V. Functional Variants WO 97/ 44452

PCT/ US97/ 076‘199%%’5% ocki ng of physiol ogi cal response to BERSTIUSSMT648ens nay
result fromthe inhibition of binding of the |igand to the BAS-1, |ikely

t hrough conpetitive inhi,Rifq : » ' S f the ent 5
invention will often ,u?telgié%%a‘%len B?OPE??\%%H_ c(ggpg% TEn &8 ?é& pressing
a reconbi nant BASPBtigERE Y nf%om orst iishigitiomued bindingy ofeghrent s
of these antigensliganfir agneind BASHLAChEERE theblgh phagrtsubstrates. These
assays will also . th l.agnostic. . deterninati.on 10 of the effects
of either bindj ng?_‘%ég#%%‘t%nrfu.t ghﬂgﬁsggn%i%pod%ﬁggﬁfioggnst?‘eoPrFF@’étnd nut at i ons
and nodi fi cat i onsin¥egtion iwiddg ofkanoese imalatpdveratiein, amenbranese fpbmt es
the use of conpeticellie expuessingen pecamsiat BAG-1, \Woah814Oerdiiental i i ng
anti bodies to the | J Ao\ o) nts co te with a test conpound
for binding to thggﬁ’%ggﬁﬁo lﬁ%?hﬁ%%ﬁ?%@ﬂ San‘?‘;‘f iDEFPeATLIRNFa G¥ed t o
detect the presenézagrents aidlagbedt teesalic pheharsubstrates . moifeda ndi ng
sites of the anti geBagdtwHAN als50abtow SES Pe Sl ' %gﬁq’ lstes on
the protein tf@t m'fglggeot rwi se be.%g\cu%i.e ,b29a61 I ieg‘a)réd.aég dit |ao%r3fg ly,
neutralizing anti BodI 8% SyATHSt OfheiEME lé‘%dn oF BRI PRERBIANS @RSt he
BAS-1 whi ch cont amgdificafiiqus!i prrt yiganfhmithithdns sl medifitationssed t o
inhibit 25 1igand . gunciigdhd Anhi&§E€S, €.9., tissues experiencing abnormal

physi ol ogy. "Derivativgs, of the,BAS-1 antigens_include am no_acid sequence
nut ants, glycosyl ati on&s”a? i’éﬁfeé‘%laﬂda%%%eﬁcé’%ﬁ“@ila%ﬁgr‘@@a%ec%j ugates wth

ot her chenical 30competitism drGgvatretnidyy iasatisese.gan WReps epared by
|inkage of fumeti aBatialffids aftoBBGIII cRbCal U bR LG RS | antigen
am no acid side cQal ns or at the N, qr

ragments compete with a test compound for binding to the

protein. In this manner, the antibodies can be used to

detect the ;érﬁesence of any polypeptide which shares one

or more binding sites of the antigen and can also be used

20 to occupy bJ.ndlng sites on the protein that might

otherwise be occupied by a ligand.

Addit:j._@nally, neutralizing antibodies against the
BAS~1 and éféluble fragments of the BAS-1 which contain a
high affinity ligand binding site, can be used to inhibit

25 ligand fun¢£ibn in tissues, e.g., tissues experiencing
abnormal phj’(siology.

"Derivatives” of the BAS-1 antigens include amino
acid sequen’ée mutants, glycosylation variants, and
covalent or ‘;-aggregate conjugates with other chemical

30 moieties. :-i:Cov'alent derivatives can be prepared by
linkage of'f_ifunctionalities to groups which are found in
the BAS-1 antigen amino acid side chains or at the N- or
C- termini, by means which are well known in the art.
These derivatives can include, without limitation,

35 aliphatic é."_sters or amides of the carboxyl terminus, or
of residues containing carboxyl side chains, O~acyl
derivativeé,:"f'of-;i hydroxyl group-containing residues, and N-
acyl derivatives of the amino terminal amino acid or
amino-group_l;:ic'pntaining residues, e.g., lysine or



G termni, by nmeans which are well known in the art. These derivatives can
I ncl ude, wt hout limtation, 35 aliphatic esters or am des of the carboxyl
term nus, or re5| dues cont ai ni ng carboxyl side chains, O acyl
derivatives ogv gr oup cont ai ni ng residues, and N agy, I%g %%IVES
of the am no term na am no acid or am no- group cont ai ni ng resi

| ysi ne or WO 97/ 44452 3
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al kyl -noi eties incly I n Kggoyl
aroyl species. In pa(r;cba m&eépeicjlglc?g’g?mﬁgon :ﬁ"t grlg{?%ns ar gkgi ?rhl‘?%

e.g., nmade by nodif Iﬁﬁngh ’@?Y}%SWQY ofP§H®Ser ns of a pol ypeptide during
[ tsf synt 2e5| S an](cj processi lpsnr-_]mu]ar [ glybesy uionsal tgraditms. aPart![cgl a{I y
preferred neans.for, [ ng 0 ide to
o] ycosyl ating eﬁzyrre%&g‘e&gia(/e% 4ror’§1‘ta%6 bge ?A%\,éﬁghﬂﬁé;%%&g?ggage such
processing, e.g. mﬁé}ﬁrgﬁy‘e%sayImlwﬁpéhé?rﬁéﬁfmge%?mmsnénmUnes are

al so. cont enpl at ed pHores8ig ACHH i Fu¥ehér Procebsing %& Pr PEPE Yo AIE1Y
aci d sequence which he%ve oé er or ITDdIfIC.aSldOI’IS jnclu

i
phosphoryl ated ami HRFSIEFGeY SReqRs; I8 B8CCERE LS ﬁgsf)}?‘?d‘f ﬁrﬁ’sk’ﬁee’@“mg
phosphoserine, or piespedybeptidado glyepsylapiogpentymas idextiived strome

coval ent conj ugat escézflst hﬁ;&i\%&nantxwﬁfévﬁe fshéﬁ”ﬁf%&éélﬁbeofa &4 ! nlaler

protei ns of pol ypept, gse derivatives ca synt hesi zed i.n
reconbi nant cul turuglé’lfé’ﬁ &%QNED SRRMES - PRy cPﬁé’i%Wsmb At &l5p
agents known in theautempdatedei Alsoetnbrassl lam'ecvels&dnsnlolfngherm ns

through reactive si Sind ey ggquéﬁ@%lggrhcar Jgg{? Oﬂlﬁéé es with

cross-1inking agents are a ree am.nQ.groups rate noieties,
and cyst ei ne resi dRAEEEGEELAPS0 1 iRGRALRG PHsPReEKLatRY BRINe afid gens and
ot her honol ogoas orréseiﬁaesl,ogoms, phosphosyrrsdnal, Sphgephastedne, Haol ogous

pol ypepti des may b ae Meen different surface mar kers, resulting
in, for instance, a 3%§ h Er% rotein gxhl bit. n and speC|f|C|ty of one

or nore marker proteins® PBEIRE %%“P R&t Fﬁ%‘f&f&ﬂ? fE§ FRYaLgpt conjugates
of the BAS-l ‘antigens or fragments thereof with other

prote:.ns-_pi polypeptides. These derivatives can be

20 synthesi‘z’e‘d in recombinant culture such as N- or C-
terminal’ fu510ns or by the use of agents known in the art
for the:Lr usefulness in cross-linking proteins through
react:.ve___ _e_;_gd_e groups. Preferred ligand derivatization

sites wif;ﬁ;-eross—linking agents are at free amino groups,
25 carbohydra e moieties, and cysteine residues.

Fusieh polypeptides between the BAS-1 antigens and |
other homologous or heterologous proteins are also
prcv1ded. Hemologous polypeptldes may be fusions between
different. surface markers, resulting in, for instance, a

30 Thybrid pr__'j‘ 'e:.n exhibiting ligand specificity of one or

k prote:Lns. Likewise, heterologous f.us:.ons may
be constru ted which would exhibit a combination of
propertie :or' a.ctivit:.es of the derivative proteins.
Typical examples are fusions of a reporter polypeptide,

35 e.g., 1uc‘1-ferase, with a segment or domain of an antigen,
e.g.., a llgand-b:l.ndlng segment, so that the presence or
location of a-desired ligand may be easily determined.

111, et al., U.S. Patent No. 4,859,609, which

is hereby _.__:'nc':orporated herein by reference. Other gene

See, e. g._,f_.'




be constructed which would exhibit a conbination of properties or

activities of the derivative proteins. Typical exanples are fusions of a

reporter polypeptide, 35 e.g., luciferase, with a segnment or domain of an

antigen, e.g., a ligand-binding segnent, so that the presence or |ocation

of a desirc¥OPT¢MPY nay be easily determ ned. See, e.g., DBOTUSImMN64sl.., U.S.

Pat ent No. 4,859,609, which is hereby |ncorporat ed herein by reference.
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Protein A [err] ?Ié&eérﬁaée 3almﬁ?baéwhaala@whé$ede%wggenase and yeast

gﬁhglgaé |1 gg ; aCthhydi@Qen&sQr ,ar@%ﬂﬁklalﬁia ﬂdatlgé%toﬁgl gse@B e.qg. g
osp r y Beaucage an

Carrut hers (1981)G°FQ[WrS]a; Le?t g@'@%g% QQP‘ g?o%oc}uce sui tabl e

synt heti ¢ DNASf r agnentThe Rhgwmm&ﬁdmdthmh@mqnmd |byo Beancaee clnichi ned

elthe(r]I by syﬂt hea:a(z;rﬁwhbbe cm)emkm&ﬂﬂndzamb%gmm“ﬁmihe |10

strand together un p riate c I Q addi ng the conpl enent ary

strand usi ng DNAJRS %’r‘?@g i sé’ﬁggﬁ %dﬁpa%E B%? 8HE£ Such

pol ypepti des nay aimdedvérmem: Ml ofsendles owbauhed\aaie;hleeehychem cally

modi fied by phospAniitlealizfy tie codpblenehias sQi‘Q{uﬂ "W il g i

addi ti on or renoval of_ ot her m)l et es arti"cul ar have
mol ecul ar sh3fes SE5ACLEOPBERH B?Rﬁlatﬁncg%‘ﬂ’et%ﬂn%m%ddlt%
nmodi fi cati ons wi I&hé)e:on@eéméntmelatmgndam DNAOpoBmierasaswithidn cati on

targets, e.g., af 2 Fusion proteins will typically
be nade by eit heriﬁr ec | nan lfcl eleguam d met hods or_ by synthetic

pol ypepti de met hods. mpaa&ewtdeﬁuw&%l%&mvmm AGighrepidues
expression are demdtbeﬁvgeneémldneméauxzmm]feedlwiﬂmﬁpmk-ylﬂm&{ (1989)

Mol ecul ar O ggi ng L u

Spring Har borq'gLabo‘%la‘gtlégraﬁl‘)?eﬁcqt%&&ixfggﬁs;aldrﬁ ﬁl:glgl%ﬁl% tlo% of %mdes are
described, for eMﬁﬁremOF-ﬁtW'r iFarsigulantys)these pajch é}?é’ﬁ m abecular
85:2149-2156; Mershdpedl &ifnl86)tcSphoBpRaE Groups- 34:7n stk Ambedimentst al .

(1989) Solid Phasg,qidi¢ecisond) Wi1Eohe' udb 1P thbePind MGG, | & Fress,

serve as purification targets, e.g., affinity ligands.

20 Fusion proteins will typically be made by either
recombinant nucleic acid methods or by synthetic )
polypeptide methods. Techniques for nucleic acid
manipulation and expression are described generally, for
example, in Sambrook, et al. (1989) Molecular Cloning: A

25 Laboratorv Manual (24 ed.), Vols. 1~3, Cold Spring Harbor
Laboratory. Techniques for .synthesis of polypeptides are
described, for example, in Merrifield (1963) J. Amer.
Chem. Soc. 85:2149-2156; Merrifield (1986) Science 232:
341-347; and Atherton, et al. (1989) Solid Phase Peptide

30 synthesis: A Practical Approach, IRL Press, Oxford.

This invention also contemplates the use of
derivatives of the BAS~1 antigens other than variations
in amino acid sequence or glycosylation. Such
derivatives may involve covalent or aggregative

35 association with chemical moieties. These derivatives
generally fall:into three classes: (1) salts, (2) side
chain and terminal residue covalent modifications, and
{3) adsorption complexes, for example with cell
membranes. Such covalent or aggregative derivatives are



This invention also contenplates the use of derivatives of the BAS-1
antigens other than variations in amno acid sequence‘ or glycosyl ation.
Such derivatives may invol ve coval ent or aggregative 35 association with
cheni cal noieties. These derivatives generally fall into thr ee cI Sses:

(1) salts, (ZW%%Ehal n and termnal residue coval ent nodi¥G® ﬁ?, "and
(3) adsorpt i on conpl exes, for exanple with cel )—, menbr anes. Such coval ent or
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coval ent bonding t | U Joyra d t d
Sepharose, by met h(;.aciﬁl\%%lhcgagr%é b&%%aﬁ&llﬁﬁ gglg@r}?ri{déi E aﬁg(?imqge

pol yol ef i n surf &cesSURR¥H SPC]W%&NPnQ?ﬁ?a'?%H’HQ?yBEtW‘%E%d ISFHPPﬁﬁse'f & use
in the assay or pume‘urmﬂsl whmri sarel welBASduiowntinbsheesror drt adsogaeril.ontioe

BAS-1 antigens 10 &]}efa#ﬁgedw mpﬂ%ﬁgﬁeﬂﬂ‘&% cgih or exanple

radi oi odi nat ed by t Ioramn focedure, covale 0O rare
earth chel ates, or %}ﬁs‘:éa%zm-o féﬁotlﬁérml"tkﬁ é§§éﬁt°m‘-‘é%13flpéﬁl%§ﬂ n
di agnostic assays. aﬁntﬁ.OJBlAbl-il.litﬂ{ikﬁﬁ‘Sei; entigenighndhi s BASH-LoanERfenze 15

used s an | IMUG0Gk Ghsb e PLAMMIG §3:"a HUdIRLEL0' AN DedL o aRag 1 ©

for the antigen or a ranre gens c
used to screen mno‘@d\;rﬁpdaﬁﬁ%d?YeWr cb*ﬁ?agﬁﬁeb?na*?@?@r&gnéﬂ%lﬁﬁféﬁar ed

by i mmuni zati on W thout iteUbai® rddthf chawﬂies 20rpeeRMidited SoCaRb et Ng t he
protein. In partic g}a %cc.onpasses anti gen

Dl ding 11 agnent s citieresPEnt Fardniree ke RhERagE, 0l 10 he
used as a reagent to detPesplubilinad @@Sgén@ﬂgﬂl ofi Febscmypentionhean be

presence of el qeat Qihéd?\é.@ anoixm&e:%glen%or%h&@ﬂodﬁeamraﬁ aaemgaténd}g the
antigen, both of Whl be dia an ,abnor nal

physi ol ogi cal or dlas%é?gn%%Sﬁd???c %8& aafnlty}ge%A%rf% & %gﬂ?%tsmay al so
serve as i munogensthexregfoduthe i eibent keenst cancbgrusaghttoi agxerd on, as

descri bed monoclongl antibodies or antigen-binding fragments

prepared by immunization with various forms of impure

20 . preparations containing the protein. In particular, the
term "antibodies" also encompasses antigen binding
fragments: of natural antibodies. The purified BaS-1 can
also be uéed as a reagent to detect antibodies generated
in respo:'__ljs'e to the presence of elevated levels of BaS-1

25 or cell fragments containing the antigen, both of which
may be di‘agnostic of an abnormal or specific
-physiolog::i_.-cal or disease condition. Additionally, BAS-1
fragnenté.-;- may also serve as immunogens to produce the
antibodies of the present invention, as described

30 imediatg}y below. For example, this invention
contemplates antibodies raised against amino acid
seqrzence§ i-'fof, or encoded by nucleotide sequences shown in
SEQ ID NO 1 or fragments thereof. In particular, this
invention ‘:'Z_COn't"emplates antibodies having binding affinity

35 to or being raised against specific fragments which are
predicted to lie outside of the lipid bilayer.
Additiouéily, various constructs may be produced from
fusion of a membrane associating segment to the otherwise
extracellular exposed portion of the molecule.



30 immediately below. For exanple, this invention contenplates anti bodies
rai sed agai nst am no acid sequences of, or encoded by nucl eoti de sequences
shown in SEQID NGO 1 or fragnments thereof. In particular, this invention
cont enpl at es _anti bodi es having binding affinity 35 to or being raised

agai nst spedYPP¥4R2agnent s which are predicted to |ie out SpEfUS0bdlg .| 1 pi d
bilayer. Additionally, various constructs may be produced from fusion of a

menbrane associating s t to the otherw se!&xtracellul ar exposed portion
of the nol ecul e. WO 8}/ 4989t invention contemplates the isolation of

ng( us97/ P?6|48 Tréﬁ;fé@ﬁglimmmeﬁen@n@ﬂa?ssthem 5% Eatibﬁ lOiilkely
addi t1onal closel e allgelvVelvalatiohk &% : t.hat allelic
vari ations exi st |ég?ﬁb&f erent indi ilgual S :Le%?%‘l t&fdrflkgzg]?éé&g.lfﬁﬁgf als han
90-97% i dent ity to the 5 Pt me PSS cihaRe §0na7 | idertidyi tuethé on al so
provi des nmeans>t o Smbgdament dgsmyibetl hetredred antigens di spl ayi ng both

di-stinctness and sim | apbt §8Fer ression, and.function.

El uci dati on of ma% of ltge ph sﬁiﬁ)éfqgg%lg?ﬁlec sﬁ%?n§h O #Folahe; eFHOuR | |
be greatly accel eat #§ B¢ RAG1gSRS AbsPlawingh hetlh ( dvdtdactorssfanil st i nct
speci es count er pasisidaritiesriri geractire Daixprebsfén, '@ BLESE{H, | Nvention
provi des useful prEQl ' VA di.tional homql ogous genetic
entities in djffer en%ig%g%?r}e@%a¥ 58 &Ejel'ﬁ%‘yls%*%?’eﬁ?]géggyﬁﬁ 19£ dheow
transformati oh’ of 2PELEENF 4K Indecgpertly @rcefleBaled bye the, icbldtGlonSRAGI €S
types or cells whichhrhatéritionpendaist iy : Lbj iye
background acti Vi bje;E&RL €SSy ggﬁgtiéﬁfamfﬁ: ngggé%a%%gm\%:%%ﬁ%\?v%%ts&%& i on
of antigenically 20 ﬁure' cé i nes,  wi't i gePTRIPOANYEREL @0 Sxeniides
variants. This apPPhth R¥Resafpsvidentifiiogsadditionaldhbmsl ogpusand

di scrim nation of gehetphyeitdtagscah &ffRElehtObpéded.i gands. Subcel I ul ar
Used o5 S5 ot oots Seclar dRTHRREE w1 I0RT Loy roiamaepemeRin Wi ch ef f ect
the various diffefehi® sladiinoumspression ofi Bas-by d.ggandsther ppesibke using
standard 't echni quegpes o a11s"Wheek! | ek 828 porAnk/! gﬂéﬂérys LAgconparing
menber s of exhibit negative background activity. Expression of
transformed genes will allow isolation of antigenically

20 pure cell lines, with defined or single specie variants.

T_his approach will allow for more sensitive detection and
discrimination of the physiological effects of any
ligands. Subcellular fragments, e.g., cytoplasts or
membrane fragments, can be isolated and used.

25 Dissection of the critical structural elements which
effect the various differentiation functions provided by
ligands is possible using standard techniques of modern
molecular biology, particularly in comparing members of
the related class. See, e.g., the homolog-scanning

30 mutagenesis technique described in Cunningham, et al.

(1989) Science 243:1339-1336; and approaches used in
O'Dowd, et al. (1988) J. Biol. Chem. 263:15985-15992; and
Lechleiter, et al. (1990) EMBO J. 9:4381-4390.

In particular, ligand binding segments can be

35 substituted between species variants to determine what
structural features are important in both ligand binding
affinity and specificity. an array of different BAS-1
variants will be used to screen for ligands exhibiting



the related class. See, e.g., the honol og-scanning 30 nutagenesis

techni que described in Cunningham et al. (1989) Science 243:1339-1336; and
approaches used in O Dowd, et al. (1988) J. Biol. Chem 263:15985-15992;
-and Lechleiter, et al. (1990) EMBO J. 9:4381-4390. In particular, |ligand

bi ndi ng segneWOST2 be 35  substituted between species vaFCARSEATES ..
determ ne what structural features are inportant in both Iigand binding

affinity and specif]cht.y. . Qf di %%2’? - N i ]| he used
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bet ween i ntracelS ulte cotresabnt Haweyerheaniigemantarnalazasdon| mgaocur
s;eﬁmen_t st may ﬁ:crr -un}i(}&w TReeain Ccii&mﬁt&)ﬁcégd Iaa,ta?,iﬁgétbﬁti%th BéEaden th
ot her intracellular, C nents may be identifi.ed, agenesi s or
di rect biochenical fH eig‘egﬂ -WQ??-éPFﬁk‘Wig %‘P g?’l"r?#"’[t;;érret hods.
Structural analysi s"dstracedlelanysegivents may vecuphy stomlspeeihbcs wi || al so
be applicabl e. FUfFJIfg‘zqén’EFQSf' Otld R t9bnt & BRCAARL BN S¥het $HPLacellular
transduction 15 _ w1l i nclude stuyd ,%fSPasfpc ted conponents whj ch nay be
i sol atabl e by aff i ffAMPIRSPRRE Y Rf dfeRty ’cﬁé/ t mphRg s SF OLEBRF cont r ol
of BAS-1 anti gens \bidcHemipal sussths, Tleegcpntradd-iligkie mentEfissnei ated with

t he anti gens exhi birﬁe&iﬂs‘?rfﬁéﬁ%t&gl gﬁ%%ﬁ%%gtm%ﬁlﬁég?g REC|d4 g, or

ot her expr essi on patterns. stream or St I ons,

\ . - 9.,
control el ements, &eH PPXF@‘F%’St“!“SPF’EC‘t”cﬂ‘]aIa]?PuB? APR¥icaRde pAFUrtheti gens
will |ead to desi gnmfestdyatiomruls theamecltanian wfasbdmas teshsfudt izt 25

ggoni st or ant fi%?”iﬁnpri%giﬁéé es%udPrTBES?gé&i %e@ogplhﬁ;@r@n‘@st th?él?é&ag}’%ey
escri bed screening, nethods to 1solate Ttgands exhibiting desire pectra
of activities. Expriesdiadabile By RALindty pethadsyi || often result in
. Further study of the expression and control of BaS-1
antigens will be pursued. The controlling elements
associated with the antigens exhibit differential

20 developmental, tissue specific, or other expression
patterns. Upstream or downstream genetic regions, e.g.,
control elements, are of interest.

Structural studies of the BAS-1 antigens will lead
to design of new ligands, particularly analogs exhibiting

25 agonist or antagonist properties. This can be combined
with previously described screening methods to isolate
ligands exhibiting desired spectra of activities.

Expression in other cell types will often result in
glycosylation differences in a particular antigen.

30 Various species variants may exhibit distinct functions
based upon structural differences other than amino acid
sequence. Differential modifications may be responsible
for differential function, and elucidation of the effects
are now made possible.

35 Thus; the present invention provides important
developmental antigens and reagents developed from them.
Although the foregoing description has focused primarily
upon the human BAS-1, those of skill in the art will
immediately recognize that the invention encompasses



gl ycosyl ation differences in a particular antigen. 30 Various species
variants may exhibit distinct functions based upon structural differences
ot her than am no acid sequence. Differential nodifications my be
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anti bodi es are prepare S_Secr t he desire ‘These
anti bodi es cdf bindrddieypin antibrdy eeoa#ﬂm?v&p eentrimRlatiede BAS— , or

screened for agoni sti m&b&ﬂi@gprﬂrﬁlumhggam&a@t E¥adnifentEh@ng sDigd onal

anti bodies wll I t bout 1
mVv| nore usual l y 'tne}/’ ?ﬁgﬁn%mbo t &85effédﬁ%§%dcé{%@{ ¢ t%% r%Lkaﬁ' about
10 [err]M nore t%‘ﬂ?f &g raised b3 irMyRizabian of peimalg Vﬁﬁé\f epRiNgAtRS t er
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oM et 6 The L2nt I BUARSALeP AT Hrer ot GEOF MM T agEntRe Pt
i nvention can ham@hgﬁh’f-l c’-almsema@r}nb es ¢tan fper a@eesnezsl darubindingy can be
pot ent antagoni st iddimal or defective BAS-1, or screened for agonistic
or antagonistic ligand activity. These monoclonal
antibodies will usually bind with at least a Kp of better
20 than about 1 mM, more usually better than about 300 uM,
typically better than about 10 UM, more typically better
than about 30 UM, preferably better than about 10 uM, and
more pref'era_bly better than about 3 pM, e.g., 1 uM, 300
nM, 100 nM, 30 nM, 10 nM, 3 nM, 1 nM, 300 pM, 100 pM, 30
25 pM, etc.

The antibodies, including antigen binding fragments,
of this invention can have significant diagnostic or
therapeutic ve_lue. They can be potent antagonists that
bind to BAS-1 and inhibit ligand binding or inhibit the

30 ability of. a ligand to elicit a biological response.
They also . can be useful as non-neutralizing antibodies
and can be coupled to toxins or radionuclides so that
when the ant:.body binds to the antigen, the cell itself
is killed. Further, these antibodies can be conjugated

35 to drugs or other therapeutic agents, either directly or
indirectly by means of a linker.

The _ang:—_ib@dies of this invention can also be useful
in diagnostic applications. As capture or non-
neutralizing -'éﬁtibodies, they can bind to the BAS-1




bind to BAS-1 and inhibit ligand binding or inhibit the 30 ability of a
ligand to elicit a biological response. They al so can be useful as
non-neutralizing anti bodi es and can be coupled to toxins or radionuclides
‘'so that when th body binds to the antigen, the cell | I ed.
Furt her, theQ% gﬁgﬁgbdles can be conjugated 35 to drugs or§§%$f$ﬁwéé

t herapeutic agents, either directly or indireg dle by nmeans of a linker. The
ant i bodi es of th|swiﬁhﬁuﬁ|ﬁﬂh1§aﬁlﬁ§5ﬂid@aduseﬁ ng.n usag@&gﬁayizaﬁgllcatlons
As capture or non-_neutralizi nt i badi e to0.Lhe.BAS-1

WO 97/ 44452 ntlgo :.es Qﬂef?‘ é %% Sgef\ﬂ] $h %%HB%H Pd?é‘ﬁ%gZI

wi t hout i nhi bitinga$sagd Bheyi will Alsecberusefslngnafdetersding ort hey can be

useful in conpeti t@y@ﬁgﬁh@ggagsgly& iﬂgeyig&ﬂds al so be useful in detecting
or quantifying BAS-1 ands. 5 nent be j oi ned
to other mater |§I S, par!?zl‘sf: a ?)%tl"s 5’4‘?}% bae%m e% %usggg%ﬁ; "?}\%Ilé?\ﬂ y

j oi ned pol ypepti d@axwmdﬂéwdpamqmtﬂsgenés SBASOI eonklent 1y ofimed s may

be fused or coval egbippddried t& @e\@réaeax AhminBYengyeng paslihafg fgyhol e
| i npet henocyani n, _bovi ne 10 sergén umn, tet arius toxoid, etc. . See

M crobi ol ogy, HoebETFRRATSAFak) P Q& r FRYALERE o hinkeb o RavaEieher
(1962) Specifici tyoﬁfu@m@lg@gsca#uﬂeast kepholddimpePubémnamataning, bédeimeror k,

and Wlliams, 1 aberidd WHumYR! hedhsarhis kBRI Qe .angeé ry, Vol.

1, 15 Academc Press, New York for descriptions of met preparlng

pol ycl onal ant i serBoehe% MEPI@W%V I‘??ﬁ‘e Y‘?mﬁ'ﬂ‘;z"at ion of an
animal with an antLaedsteinerh(3862 biSpded faoi boaigdll Rehatlis;

after the repeate ‘pg'g,u dsfep,e W?rﬂi S 041 S d.
Al ternatively, cel EeaggF?Oﬂl yd %E}bﬁi%né e% al I tr)li%%)@e
i nstances, it is d® ¥ A e A e L e S é€° rém vari ous

mamal i an hostis smwmmssr mmnmrkprfmtm,crhpﬂﬁms ot methedsraofpti on
of 25  techniques {:ﬁﬁﬁr g%hz haQE'EgQQLQ“a'A %%i@é?ﬂ'n?e%h%yﬂ@oi&é@d

in, e.g., Stites,

hyperimmuniza 1on of an animal with an ant:.gen The
blood of the animal is then collected shortly after the
repeated immunizations and the gamma globulin is
20 isolated. Alternatively, cells may be collected for
producing hybridomas.

In some instances, it is desirable to prepare
monoclonal antibodies from various mammalian hosts, such
as mice, rodents, primates, humans, etc. Description of

- 25 'techniques for preparing such monoclonal antibodies may
be found in, e.g., Stites, et al. (eds.) Basic and
Clinical Immunology (4th ed.), Lange Medical
Publications, Los Altos, CA, and references cited

therein; Harlow and Lane (1988) Antibodies; A Laboratory
30 Manual, CSH Press: Goding (1986) Monoclopal Antibodies:

Principles and Practice (2d ed.) Academic Press, New
York; and particularly in Kohler and Milstein (1975) in
Nature 256:495-497, which discusses one method of
generating monoclonal antibodies. Summarized briefly,

35 this method involves injecting an animal with an
immunogen. The animal is then sacrificed and cells taken
from its spleen, which are then fused with myeloma cells.
The result is a hybrid cell or "hybridoma® that is
capable of reproducing in vitro. The population of



Clinical Imunology (4th ed.), Lange Medical Publications, Los Altos, CA
and references cited therein; Harlow and Lane (1988) Antibodies: . A
Laboratory 30 Manual, CSH Press; Goding (1986) Monocl onal Anti bodi es:
*Principles and Practice (2d. ed.) Acadenic Press, New York; and

particul arl WOl er and M |Istein (1975) in Nature 256: 453/USITO7648hi- ch
di scusses one nethod of generati ng nonocl onal_anti bodi es. Summari zed

briefly. 35 N ondibtiRthals(8! o | Aeehiont: 37 ALER! sk A DYMRGICN,

The ani nmal |sthen sacrifice I's taken Tromi ts spleen,
then fused with nfafRf sbirck S%%%Fﬂng%emmiu %Pﬁqle!ﬂ tohthe | domm”
that is capabl e oimmepsgediici ng thns/mtamsrThm@amuh&wm Qntibofp 97/ 44452

PCT/ US97/ 07648 hyQ %g{)éga%bkiiﬁggr% Eé‘nggo&ucﬂs B %‘ﬂ'&o di Vil dé I ones,

each of which secré sin peci es In this
manner, the irfdi vitered siochedy %?Jelé ompbthe muaeeanmabmase@fm

i mortal i zed and &W tdl A0bSedi Q) sSthl BdddRe zeaNbR e iBlinggaei At ed
in response to a eC|f|c site recognlzed on t he i mrunogeni c subst ance.

Q her suitable te% AT ques ‘involve in vitro exposure of |ynphocytes to the
anti geni ¢ pol ypept i desO8reriguispble kaqhpinyes olnwolyet iBnzbirg isrpasbee of

anti bodi es in phage Dfmgh cﬁg’téé &’@CEHH ant$H§enidl ;_biﬁ S#at es (&989)
"Generation of,a L nato Li,brar %rp nogl.obulin |,
Repertoire i ritha gt%gf?gg%( Yt %&8“1?%51@58?135 \Riftdbogdies in (1959
Nat ure 341: 544- 1ﬁha§e46:r sitélao| vyepHpirisd e sSeed Husei, beth&\Js 0(r19189e pr esent

i nvention may be h@&%ﬂellanoaf%t Cab{Agiadlian. LineL gi meric or

"abel ed by} of ni nEERERGLIER E%L'?f%%ﬁ% 38 48 rPhaste, aﬁ%a““ Ll eZnZ“e' 20
whi ch provides fo24&: tik’l-%dﬂébteammd eA al de(198P) cligtuife |343e544-and
soenti fic ar BQ?%%?W@ZP@%?%P%??&FE?%H@ B oF e Pl D s
enzymes, subst r at #RVeRigkoR- figy sbe |yt WikPsoF fyilhout cBpdibiratigpet  es,
chem | um nescent im¢hidiagy chmga:sic omiulbniged antibodies. Frequently,
the polypeptides and antibodies will be labeled by
. Jjoining, either covalently or non-covalently, a substance

20 which provides for a detectable signal. A wide variety
of labels and conjugation techniques are known and are
reported eé&;tensively in both the scientific and patent
literature. Suitable labels include radionuclides,
enzymes, substrates, cofactors, inhibitors, fluorescent

25 moieties, _c_:_ifxemilmninescent moieties, magnetic particles,
and the like. Patents, teaching the use of such labels
include U.S. Patent Nos. 3,817,837; 3,850,752; 3,939,350;
3,996,345; 4,277,437; 4,275,149; and 4,366,241. Also,
recombinant | immunoglobulins may be produced, see Cabilly,

30 U.S. Patent No. 4,816,567.

The antibodies of this invention can also be used
for affini-ﬁy chromatography in isolating the protein.
Columnns canbe prepared where the antibodies are linked
to a solid support, e.g., particles, such as agarose,

35 SEPHADEX, or the like, where a cell lysate may be passed
through the column, the column washed, followed by
increasing "c_on_centrat:ions of a mild denaturant, whereby
the purified BAS-1 protein will be released.



and the |like. Patents, teaching the use of such |abels include U S. Patent
Nos. 3,817,837; 3,850,752; 3,939, 350; 3,996, 345; 4,277,437; 4,275,149; and
4,366, 241. Al so, reconbi nant inmunogl obulins may be produced, see Cabilly,
30 U. S. Patent . 4.816,567. The antibodies of this invention can al so be
used for affiWPt’}?”’é‘ﬁ?ormt ography in isolating the protein. ESF{Y D048 i - pe
prepared where the anti bodies are linked to a lid support, e.g.,

particles, such as agar @, asibodsBE kK al¥o bBCuséd o \Weeken dekiidssivaal €

may be passed thro the col um, the colum washed, fallowed by increasing
concentrations of ; Fﬁlﬁ%réﬂﬁjpﬁ'ﬁ%fcw ?ﬁrﬁﬁﬁlﬁhﬁrﬂ%&&tﬁA& ein

wWill be released. the\\enOibbadiss?used in such a procedure will be labeled

PCT/ US97/ 07648 The yarhi Bogb s yTRY 18458y %#s QLo JRT QBN pBEBERSS N
ducfs. Usually the anti bodi es used

libraries for particular expreéession pro

in such a proceﬁur@%??"ﬂ%‘%%&k@gyaﬂ 9% pi ety al |l owi ng easy detection
of presence of 5 anti geAnbjbehicshadised maigstAat BAD i entigesadigailsst a
BAS1 antigen Wi | 4l 50efiCed!Se deOahed Stasdibbs b Uil el 31! | Bl LYip These
w |l be useful in detecting or diagnosing various_ I nunological conditions
rel ated to expressignuspivheln getpgting (9%, diagpeging vayiousiucl ei ¢ Aci ds The
human BAS-1 probe, isuhbaggibeils cohafieidns Wellhtb@ tis edpreskdontdf her

i sol ate nucl ei gpaci gg' }genbonol ogous proteins from other species
'%t . . G . ’
or other relat _Ceu.g pro%@?ﬁg |¢1 egggms or another species. This invention

contenpl ates use of isolated DNA or fragnents to encode a biologically
active correspondi ngvBAS-Nudi@iypeeidsle. I n addition, this invention covers

or polypept | de which s Bagabe: SASES BRER0C Be el Hhatedt, WARE! o
with the DNA sequemsed Hestdetddyherelgplate nuslelagicids| gneedinge protein
or pol ypepti deisan nomodBgbitd FrlotBAds lErdd otherf spaHiRvd,, o2NEthay &cd@tadi No
f‘ﬁ:g sequence encoded BY, 2 UGHE SaR8 & QML NopdiResD NO 1. Further,
This invention contemplates use of isolated DNA or
fragments to encode a biologically active corresponding
BAS-1 polypeptide. In addition, this invention covers
20 isolated or recombinant DNA which encodes a biologically
active protein or polypeptide which is capable of )
hybridizing under appropriate conditions with the DNA
sequences described herein. Said biologically active
protein or polypeptide can be an intact BAS-1, or
25 fragment, and have an amino acid sequence encoded by a
nucleic acid shown in SEQ ID NO: 1. Further, this
invention covers the use of isolated or recombinant DNa,
or fragments thereof, which encodes a protein which is
homologous to a BAS-1 or which was isolated using cDNA
30 encoding human BAS-1 as a probe. The isolated DNA can
" have the respective regulatory sequences in the 5' and 3'
flanks, e.g., promoters, enhancers, poly-A addition
signals, and others.
An "isolated" nucleic acid is a nucleic acid, e.g.,
35 an RNA, DNA, or a mixed polymer, which is substantially
separated from other components which naturally accompany
a native sequence, e.g., ribosomes, polymerases, and
flanking genomic sequences from the originating species.
The invention embraces a nucleic acid sequence which has



i.nvention covers the use of isolated or reconbi nant DNA, or fragnents
t hereof, which encodes a protein which is honol ogous to a BAS-1 or. which
was i solated using cDNA 30 encoding hunman BAS-1 as a probe. The isolated
‘DNA can have the respective regulatory sequences in the 5 and 3 flanks,
e.g., pronowoyeahancers, poly-A addition signals, and adrevss7o%ss..
"isolated" nucleic acid is a nucleic aC|d e. g 35 an RNA, DNA, or a

ar d f

m xed pol ymer, i's subs t| al, rom,ot her conponents which
natural |y accorrpak’;?eg hEP? ‘(/ee (ﬁ’ﬂ'er‘i%é n% "bra ¥i BESHDg EBT’%%%%@’&S, and

fl anki ng genoni ¢ saduanciudds qrecombivanyiomicloged peNA dsoldhes iandnt i on
enbraces a nucl ei gnaflida$ l@ﬁ%e‘éﬂké& A¥Plogs YUY

PCT/ US97/ 07648 24 be g reﬁggfj?y S nat l?r a#féﬂgg%currlgﬁélg%ﬁa}l& nment ,

and i ncl udes recoﬁgflﬁ 1879 Mo O SELEBRY AhavrsErntiallyt hesi zed
anal ogs or ana$ ogpulrecholecald )mc;tndheaszdhdeﬁ fetes afoghesmelehaArs. A
substantially 5 pure ”%ef%faﬂé&:h\i@iézbsé’%] £ 611 %4l NBe P! ecUl e An

i solated nucleic acid ener a oanene us conposrtion of

nol ecul es, but wi F‘P{mgﬁn%% CIBOFLFkoR Of Molesrhesys Rt Waldr ckemOmey. Thi s
het erogeneity is ieppoQimeytd owsthtaint hingo heterogask tyr. lﬁhlgortions not

critical to a desi tiyvi eco nant
nucleic acid is de [ negbgﬁt?%qu E&?g&'%c}{?‘ﬁ? ?‘/ £ i P"%K&‘%’F e or
structure. |nlPef ®oESiens ok §rr4=r§-tlﬁéél B pdssice dPﬂ-Ol@ggcalafthtd@@t omade
by a 15 process, achéviptpcess i s use of reconbinant nucleic acid

t echni ques, e.g. mvoév;,ggn tnt ggf&dée l'd léh& ucl eotglge quence

Al ternatively, i t can ucler c acl y gener at’i
conpri si ng fusi oniss meEhed AfErefughien o dtsostmatwrsl.| yI%omﬂQ}l%lgg to
each 20 other, bitb i$sMméthod @fepebadetwmd@cbs o ﬂmae m&iny gaturally

W h any unnat 350 prliae, | Bfe BIBLALE: PO BB DLl BUST O Ig o0 5
conpri si ng sequen&echniimesl, (sigg anyot\ymméxumenoin@;rmmgmxtethe

nucleotide sequence. Alternatively, it can be a nucleic
acid made by generating a sequence comprising fusion of
two fragments which are not naturally contiguous to each

20 other, but is meant to exclude products of nature, e.g.,
naturally occurring mutants. Thus, for example, prc;ducts
made by transforming cells with any unnaturally occurring
vector is encompassed, as are nucleic acids comprising

_ sequence derived using any synthetic oligonucleotide

25 process. Such is often done to replace a codon with a
redundant codon encoding the same or a conservative amino
acid, while typically introducing or removing , e.g., a
restriction or sequence recognition site. Alternatively,
it is performed to join together nucleic acid segments of

30 desired functions to generate a single genetic entity
comprising a desired combination of functions not found
in the commonly available natural forms. Restriction
enzyme recognition sites are often the target of such
artificial manipulations, but other site specific

35 targets, e.g., promoters, DNA replication sites,
regulation sequences, control sequences, or other useful
features may be incorporated by design. A similar
concept is intended for a recombinant, e.g., fusion,
polypeptide. Specifically included are synthetic nucleic



25 process. Such is often done to replace a codon with a redundant codon
encodi ng the sane or a conservative amno acid, while typically introducing
or renoving , e. g , a restriction or sequence recognition site.

‘Al ternati vel Yo is perfornmed to join together nucleic aci of 30
desired functi 833‘95‘ generate a single genetic entity corrpr?gf’ﬁ%;%gs'i red

conmbi nati on of functions not found in the comyggnly avail able natural forns.
Restriction enZerEabﬁﬂQgﬂiitdlﬂnb?i d@setiice colibeteduranal g céndddes glilar

artificial manipul ﬁéptl% ek hffae%iﬁtn%ss BECLid L %itlbgﬁgeta%d] %ugiOns

pronoters, DNA repfi on site on_sequences; contr sequences,
or other useful fe&fu‘F%@lﬁFWSbér‘Plhc‘(ﬁW&t éélf%'ir%ﬁgﬁm%?s‘falfﬁlla&Fsconcept

is intended for a reconki ngaigmeAty. in falsiueleipoayi® ontext Specifically

PCT/ USo 7 07648 el SRR EHATEE BETRRRRT% Bhod 8aPE ARRNL], PRFASRIE%P N | ar

pol ypeptides to fragrerablyomtt heast @ mglsﬂsotm.f orengergraldyuahces from
vari.ous different $pggé ashotdl aanﬁﬁel&tﬁe%gnsm naﬂlgr AHCl &t asbde Cogt ext

is a 5 contiguous se f at | east..aboy ucl eot j des eneral |y at

| east 20 nucl eot | dEngE%JQ%Seng?ﬁ?I?F%MFéé@ Bgﬁﬁs %ﬁﬁ%l%’gt i des,
ordinarily at | eashuabeetidds, noftentatideastpabouts d|2nanc190t3;tdelseam0rabout 29
nucl eotides, ofg enoi‘Eeﬂx%tle%QQUAb&?t Whﬁ@ib@@ﬁeéﬁ ?pi@al.]aﬁ G@N18het east

about 35 nucl eotid |ca east about, 38 _.nuc nor e

t
typically at |east aHBBEt %P“ﬁﬁr\éP'éb‘?‘?%re@r&s E¥picAlly Péag?a%\tb&’!?P“M
nucl eoti des, nore neohétdtides,| essalhpatt lédshuaibent mdenucbecﬂﬁaeabl yoxd

| east about 50 nuclgghi ffsat TRAS PSLA 3! Hudied iR, Ipre Al 4

nucl eoti des, and i arti cul ar yﬁgre erred enbodi nents W Ieast

about 56 or nore n&@gﬁ 3Rt 58 ides, ne¥e PrSGerably aZ-'SéeaSBO etc. A
DNA whi ch codes5 f oabauBASs hupﬂebeicmew Idndbénpparnmmllarny p@da.tb:eﬁo I dentify

genes, nMRNA, and c% #_h %&5 ut! Sleabgdn@e honol ogous
antigens, as well as code or ous gr oterns fromdifferent
speci es. Various BABC?@?)‘?% n§ 8ho A% Hé'silprf’% ¥50., 08queiie 38Ad afe-
enconpassed herein. HoweveNA which codes for a BAS-1 protein will be
particularly useful to identify genes, mRNA, and cDNA
20 species wh:.ch code for related or homologous antigens, as
well as DNAs which code for homologous proteins from
different s_becies. Various BAS-1 proteins should be
similar in sequence and are encompassed herein. However,
even proteins that have a more distant evolutionary
25 relationship to the BAS-1 can readily be isolated using
these sequg'nces if they exhibit sufficient similarity.
Primate BAS-I proteins are of particular interest.
This f_i_nvention further encompas.ées recombinant DNA
molecules_,ai_’r;ld fragments having a DNA -sequence identical
30 to or highly homologous to the isolated DNAs set forth
herein. In-particular, the sequences will often be
operably lz.nk.ed to DNA segments which control
trmscripﬁi%n', ‘translation, and DNA replication.
Altemati\_rgi.y, recombinant clones derived from the
35 genomic seq\iences, e.g., containing introns, will be
useful for transgenic studies, including, e.g.,
transgenic cells and organisms, and for gene therapy.
See, e.g., Gocdnow (1992) "Transgenic Animals" in Roitt
. pmunoloo Academic Press, San




even proteins that have a nore distant evolutionary 25 relationship to the
BAS-1 can readily be isolated using these sequences if they exhibit
sufficient simlarity. Primate BAS-1 proteins are of particular interest.
“This invention further enconpasses reconbi nant DNA nol ecul es and fragnents
havi ng a DNO8B#d¥nce identical 30 to or highly honol ogoRET/US70%d8 i-sol at ed
DNAs set forth herein. In particular, the slggégences wll often be operably

| i nked to DNA se nts whic ran.sc frans and DNA
replication. AltérTeor vBPy,{kl‘ogg?ﬁ? ’f Ao Bégr ég% flg”s's genori ¢
sequences, e.(g., 1594;aKohng emtarlons(;l%M |Sdiengec? ¥ : TaH-70anCamsdahist udi es,

including, e.g., filoud Sﬂiﬁgé‘ﬁ'ﬂ@ @ﬁdeormﬁ@s pl¥b/)Qleqggne therapy. See,
e.g., Goodnow (19%2 7 ransenl C 1 " |n Ro?tt qu Eﬁcycl oped| a of

| munol ogy Acaderr et F : .

PCT/ US97/ 07648 Dmp_b IEIS(M‘-eﬁO4pxil’omm san(ilaeéén&rgermeSZB@L.lSQZ 1394;
Kuhn, et al. (19% Q4:1d8-1d49apecchi (1989) Science 244:1288;
Rober t son (1987) (e erat ocar ci nonmas and Enbryonic Stem Cells: A
Practical 5 Appr oach HPRO1egQus; nugledf jacith seweraeer phepogerpared i nj cal

Onﬁolbogy 10: 1;30 =Odvivlile el egiiic a!iwaed;@exﬂi‘d @mnwds ?ﬂéeﬁt&msed
exhibit signific | e_stan s _for homol ogy in

nucl ei ¢ acids ar ?Eé ?‘%ggfﬁgsi}r quélc ﬂfm# Foﬁ’;/ e%&egﬂweﬂ in the
art by sequed8e dmmpgyogenﬁreadyeﬁsa@om Hnier it RN | SRUUEeDRE] Compesisthe
hybri di zati on corgh tyagea 615&1 IR est idh Gopal eiokle! aithebel ow. Substanti al

Identity in the uel glsc_a 15 ¢ ari.son context ne I ther
that the segnent 3’,3' d%ﬁ8§+°’toﬁ?31%§ﬁ%ﬁ?%rvesgé§ﬁ‘a§be IESRPET e‘g&a&ﬁ

i dentical when oeiloml.| y aligned, with appropriate nucleotide insertions or
deletions, in at |easigugBeshtHl0identhey L 8R! hil8PeideREEALbYudcd €ast

0 0
O Tk W e e e
often at |east abieir7topplemintaryyshrandsswhepooerpared, are identical
when optimally aligned, with appropriate nucleotide
insertions or deletions, in at least about 50% of the
nucleotides, generally at least about 56%, more generally
20 at least about 59%, ordinarily at least about 62%, more
ordinarily at least about 65%, often at least about 68%,
. more often at least about 71%, typically at least about
74%, more typically at least about 77%, usually at least
about 80%, more usually at least about 85%, preferably at
25 least about 90%, more preferably at least about 95 to 28%
or more, and in particular embodiments, as high at about
99% or more of the nucleotides. Aalternatively,
substantial identity exists when the segments will
hybridize under selective hybridization conditions, to a
30 strand, or its complement, typically using a sequence
derived from SEQ ID NO: 1. Typically, selective
hybridization will occur when there is at least about 55%
homology over a stretch of at least about 14 nucleotides,
preferably at least about 65%, more preferably at least
35 about 75%, and most preferably at least about 90%. See,
Kanehisa (1984) Nuc, Acids Res., 12:203-213. The length
of homology comparison, as described, may be over longer
stretches, and in certain embodiments will be over a
stretch of at least about 17 nucleotides, usually at




74% nore typically at |east about 77% usually at |east about 80% nore
usual |y at | east about 85% preferably at 25 |east about 90% nore
preferably at |east about 95 to 98% or nore, and in particul ar enbodi nents,
-as high at about 99% or nore of the nucleotides. Alternativel %p%antial
identity exi YQIYMHER the segments will hybridize under sel eR$TAR07648 --
hybri di zation conditions, to a 30 strand, or.ijs conplenent, typically

using a sequence deghyedydourMebEhidiedNaet, i@ Gihulal 1yS&t exddste about

hybridi zation will _,pccur en there i | ea bout 55% homml ogy.over a
stretch of at Ieasl?' a%%cfﬁevgl]:i&ﬁﬁ(ﬂ é@%%&g& Sge?%ar‘%bla;‘!’o ? {%gg"t%qgﬁg%?e%’s%
more preferably atmbrastyigaliyoat st abguhod? micdeeti@ies, arefeumsllvbout
90% See, Kanehi sat (1884 MNoar 561 mlsclRTicds; 288 hbse pherdraaihaef

honol ogy conparj so s descri,he he _over_| anger, .stretches nd in
certain enbodi n#ant Séﬁa\‘r Iaq%’é"%oygrg% g@lé{rcﬂ‘oﬁ? %Y&leggé'fieﬁbo%'tg‘ﬂue’
nucl eot i des, usual L§0at200, AB0973Q@a453kc.

PCT/.US97/ 07648 | east abguitigRnRUebRAIE NS, TR LetSHAlnyY t8l 1d&aAIkyRAUL 24
nucl eot i des, east ,about 28 nucleotides, .nore typLcgally at

typically at | .
| east about 40 nucF’é%tl?@é‘édlﬁF‘E?‘g?a‘B‘?’iFeéﬁt'lgé ba Arrisgent GAbEreds, and
nore preferably atcondibainsalofusals, ttenpefabureprerganicesdéiviets, eand, 125,

150, 200, 250,300 pSlhiRgent i LT Sh G Lugleghi ty i N
the' hybr di 2ai19n SoIrE ML Be e ronsr IR, Sh bkt el V.

tenperat ure, or gan¥feaSEiqRSt s SEAARITRE SHRerapure Rondisionsividl) ysually
controll ed i n hybr ifltrade Genpegatupss . irSleiicage noéf tavuer A0 Ure, @oidi ti ons
Wil usually incl UFsus Y00 | O AR 39" EOU1dfy m)risgéya&ky in
excess of about 37[err ctyprcally in excess of out [err] ,C,_nore

typically in exces8PBRt ARulC:5Bore GYPifadiyr iB| §XGePsc PEAROWE B0kt 65[ err]
C, and nore przg er ppeferabBXdasexcésalmiitabédt €5° Gt ahdgRtie Tefeeablly t i ONS

will ordinarily beghegéc%@%fagg% 59(? M Fﬁyfﬂl‘%&é gﬁitt%@%g% %@le\/l
nore usual ly | ess an about 2 nﬁ/l ypi cally Ss than abou

preferably |ess thardfeardabie 168s nfharh ot 200 M e taBRllY desst Raaltabout
50 mM  However, thabe@tbi SR Nmbte P RIHYEL8ss SEHAL RDGAE €200 i,

| typically less than about 150 mM, preferably less than

20 about 100 mM, and more preferably less than about 50 mM.
However, the combination of parameters is much more
important than the measure of any single parameter. See,
e.g., Wetmur and Davidson (1968) J. Mol. Biol. 31:349-

370.

25 BasS-1 from other human subjects can be cloned and
isolated by hybridization or PCR. Alternatively,
preparation of an antibody preparation which exhibits
less allelic specificity may be useful in expression
cloning approaches. Allelic variants may be

30 characterized using, e.g., a combination of redundant PCR
and sequence analysis, e.dg., using defined primers,
thereby providing information on allelic variation in a
human population.

35 VII. Making BAS-1; Mimetics
DNA which encodes the BAS-1 antigen or fragments
thereof can be obtained by chemical synthesis, screening
cDNA libraries, or by screening genomic libraries
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expression vectors. These nol ecul es can _be, substantially purified to be

free of prot¥] n BFaRetemes oLohfanfhrated with aporRBEiate PPEE@sFiom t he
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and/or diluent. The antigen, Qr portions the e_exXpresséd as
fusions with ot hEROfe o‘%%%ﬁ'?.d Exgi g Frequbinpnt bpsti yre fheyefore
sel f-repli cati ngabdlipaxtiidhdaehysisefils iaophainceutibal desngosdtashs gen gene
20 or 1tS [{R0NBALY: cdBitleey woPE" @ krkhBESh dal 13U LLAGh iR £5 6PN T O
el ements that are recognized 1n a suitable host celrl. ese contro
el ements are cap@Bpéor diluent. The antigen, or portions thereof, may be
expressed as fusions with other proteins.
Expression vectors are typically self-replicating
DNA or RNA constructs containing the desired antigen gene
20 or its fragments, usually operably linked to suitable :
genetic control elements that are recognized in a
suitable host cell. These control elements are capable
of effecting expression within a suitable host. The
specific type of control elements necessary to effect
25 expression will depend upon the eventual host cell used.
Generally, the genetic control elements can include a
prokaryotic promoter system or a eukaryotic promoter
expression control system, and typically include a
transcriptional promoter, an optional operator to control
30 the onset of transcription, transcription enhancers to
elevate the level of mRNA expression, a sequence that
encodes a suitable ribosome binding site, and sequences
that terminate transcription and translation. Expression
vectors also usually contain an origin of replication
35 that allows the vector to replicate independently of the
host cell.
The vectors of this invention contain DNA which
encodes a human BAS~1 antigen, or a fragment thereof
encoding a biologically active polypeptide. The DNA can



of effecting expression within a suitable host. The specific type of
control elenents necessary to effect 25 expression wll depend upon the
eventual host cell used. Generally, the genetic control elenents can
include a prokarvotic pronoter systemor a eukaryotic pronoter expression
control systePP{O ﬁ“dﬁ?ypl cally include a transcriptional prorﬁﬁé‘? 399 ﬁ?&
optional operator to control 30 the onset of tganscription, transcription
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expressi on vectors are ca codi ng
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contai ning the vector expresses_t uestion
expression vectors Eheixdgsgnegllsrontion amplpficatipsnte oxendily hBereass | s
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expreSS|on vect or rep |cate In a POSSI
effect transient expiRESFHIPNOVerhRY a’?ﬂﬂlgé‘-ﬁterni* t&s W&gﬁﬁ&e g-9- vaM‘—oﬂcS
hosts using veci®r spbseiblid tdokELedt airandiefp! éxpielsgiiof! dfithd Bﬁtlgén or
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by reconbi nati on. contain a rep 1catlon origin t is recognized by the
host cell. It is also possible to use vectors that cause
integration of the human BAS-1 gene or its fragments into
20 the host DNA by recombination. '
Vectors, as used herein, comprise plasmids, viruses,
bacteriophage, integratable DNA fragments, and other
vehicles which enable the integration of DNA fragments
into the genome of the host. Expression vectors are
25 specialized vectors which contain genetic control
elements that effect expression of operably linked genes.
Plasmids are the most commonly used form of wvector but
all other forms of vectors which serve an equivalent
function and which are, or become, known in' the art are
30 suitable for use herein. See, e.g., Pouwels, et al.
(1985 and Supplements) Cloning Vectors: A Laboratory
Manual, Elsevier, N.Y., and Rodriquez, et al.
(1988) (eds.) Vectors: A Survey of Molecular Cloning
Vectors and Their Uses, Buttersworth, Boston, MA.
35 Transformed cells are cells, preferably mammalian,
that have been transformed or transfected with human BaAS-
1 vectors constructed using recombinant DNA technicques.
Transformed host cells usually express the antigen or its
fragments, but for purposes of cloning, amplifying, and



Vectors, as used herein, conprise plasm ds, viruses, bacteriophage,

I nt egratabl e DNA fragnents, and ot her vehicles which enable the integration
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Buttersworth, Bos st or are cells preferably
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vect ors const raict zecomeref,r @dther néram DRe cetture)wes £ramartef euledréost
cells usual ly expgpedsud he antigen or its fragnments, but for purposes of
cloning, anplifying, and WO 97/ 44452 )
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|l i nked to a codi ng Seq d to permt trans
Usual |y, operabl ylﬁlmaﬂﬂﬂlt%@o@?dam $9W‘Ie§§ﬁl 8§ ¥4 dfe, however,
positioned to permit translation. Usually, operably

linked means contiguous and in reading frame, however,
certain genetic elements such as repressor genes are not

20 contiguously linked but still bind to operator sequences
that in turn control expression.

Suitable host cells include prokarvotes, lower
eukaryotes, and higher eukaryotes. Prokaryotes include
both gram negative and gram positive organisms, e.g., E.

25 coli and B. subtilis. Lower eukaryotes include yeasts,
e.g., S. cerevisiae and Pichia, and speéies of the genus
Dictyostelium. Higher eukaryotes include established
tissue culture cell lines from animal cells, both of
non-mammalian origin, e.g., insect cells, and birds, and

30 of mammalian origin, e.g., human, primates, and rodents.

Prokaryotic host-vector systems include a wide
variety of vectors for many different species. As used
herein, E. coli and its vectors will be used generically
to include equivalent vectors used in other prokaryotes.

35 A representative vector for amplifying DNA is pBR322 or
many of its derivatives. Vectors that can be used to
express the human BAS-1 antigens or its fragments
include, but are not limited to, such véctors as those
containing the lac promoter (pUC-series); trp promoter



certain genetic elenents such as repressor genes are not 20 contiguously
i nked but still bind to operator sequences that in turn control

expression. Suitable host cells include prokaryotes, |ower eukaryotes, and
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may be transfornmed with BAS- 1 _ant| ce 10, con
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and species are als g & least vect ars é co
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pronoter, DNA encoding the desired protein or its fragments, and
' sequences for translation termination, polyadenylation,
and transcription termination. Suitable expression
20 vectors for yeast include such constitutive promoters as

3-phosphoglycerate kinase and various other glycolytic

enzyme gene promoters or such inducible promoters as the
alcohol dehydrogenase 2 promoter or metallothionine
promoter. Suitable vectors include derivatives of the.

25 following types: self-replicating low copy number (such
as the YRp-series), self-replicating high copy number
{such as the YEp-series); integrating types (such as the
YIp-series), or mini-chromosomes (such as the
YCp-series).

30 Higher eukaryotic tissue culture cells are the
preferred host cells for expression of the functionally
active human BAS-1 antigen protein. In principle, many
higher eukaryotic tissue culture cell lines are workable,
e.g., insect baculovirus expression systems, whether from

35 an invertebrate or vertebrate source. However, mammalian
cells are preferred, in that the processing, both
cotranslationally and posttranslationally.

Transformation or transfection and propagation of such
cells has become a routine procedure. Examples of useful



encoding the desired protein or its fragnents, and sequences for
translation term nation, polyadenylation, and transcription term nation.
Sui tabl e expression 20 vectors for yeast include such constitutive
‘pronoters as 3-phosphogl ycerate kinase and various other glycolytic enzyne

gene pronot Rige7Algsguch i nduci bl e pronoters as the al cohol gehyshrpaagase 2
pronoter or metallothionine pronoter. Suiable vectors include derivatives

of the. 25 f ol 0ui, t - .S -r i cating |l ow co nunber (such as the
YRo- seri es), e \-fr:"gglsi %12 hiicg ?legﬁ gg%jy?'mﬁ%gfsf%%'f‘ﬁq{?f PRB Y Ep- seri es);
integrating t{@E® ceddhlines hdavyprabrkidpey dBRE) ndekhiddmesones (such as

the YCp-seriefmsectOcell lindd JRAracdbs] Yirds,! bS8 Usoriidy {EBssetd s are the
preferred host, cells_fo

. r_expression_of _.the functionally actiyve human BAS-1
anti gen prot et®S'n FPREFHI® Vﬁﬁgﬁrﬁi %ﬁ‘ﬁg‘kﬁ%g?ﬁd‘% §§H€:‘Y{°ﬁl ture cell
lines areSworkdivge engorigitmsedt repéitandaonus acppewstimnasyst ens, whet her
from 35 an inugishalisheiRftiibabsate, W@@ucéog%,(mgmm%@ cells

Dot Erane at 113Fu ey B2ehnch BRAISERBRDERc IRl RifBe: B9 . HroBRBELRAT DN of such
cel I's has becosmimatdohi siter odhdseevedharyladsoohsusHiycontaiid £7/ 44452
(GO ool | TiteeeiBh abhdr ?%@P&ﬁiﬁ%eﬁ%?be%@%ﬁéc?aﬁf | lines, bird
cel | 1inds MPEARTREY Veerr Y Peretasmide,r ¥i¥peesv@%t ors for such cel |
l'ines usual | yrétrovituede earmying promoteys idemtived, @.dr,0fRbAr such
bl yadany! at | Seuep, 48, 2Hbl adBieviBliur Tbid ar oy PRI, vebiyile \EC) 8
al so usual | y bt Prac¥EPmRIaINYigERe ofeRIRAeNtasive wxageies ofiitable 10
eXpressi on VegsiiidbleR expLe b B ivis oy s UsEFuded pCORAL P\HoD)S8gecar ryi ng
pronot er s gder e de alr omgsdﬁh ur T OgL pfiEIQYishys, SVA40,
parvovi ruses, vacclnia_virus, or c%@%. Representati ve exanpl es
of suitable Ineg FRlysdt ofee (ThoMage ferial;(188H 5%151 51:503-
512; and a baculovirus vector such as pAC 373 or paAC 610.
It will often be desired to express a human BAS-1
antigen polypeptide in a system which provides a specific
20 or defined glycosylation pattern. In this case, the
usual pattern will be that provided naturally by the
expression system. However, the pattern will be
modifiable by exposing the polypeptide, e.g., an
unglycosylated form, to appropriate glycosylating
25 proteins introduced into a heterologous expression
system. For example, the BAS-1 antigen gene may be co-
transformed with one or more genes encoding mammalian or
other glycosylating enzymes. Using this approach,
certain mammalian glycosylation patterns will be
30 achievable or approximated in prokaryote or other cells.
The BAS-1 antigen might also be pro&uced in a form
which is phosphatidyl inositol (PI) link_e_g_i, but can be
removed from membranes by treatment with a phosphatidyl
inositol cleaving enzyme, e.g., phosphatiﬁyl inositol
35 phospholipase-C. This releases the antigen in a
biologically active form, and allows puri‘ﬁication by
standard procedures of protein chemistry.' See, e.g., Low
(1989) Biochim. Biophvs: Acta 988:427-454; Tse, et al.
(1985) Science 230:1003-1008; and Brunner, et al. (1991)




15 ayanmm, et al. (1985) Mol. Cell Biol. 5:1136-1142; pMi neo Poly-A, see
Thomas, et al. (1987) Cell 51:503- 512; and a bacul ovirus vector such as
pAC 373 or pAC 610. It will often be desired to express a hunman BAS-1
<antigen pol ypeptide in a system which provides a specific 2 ned
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the entire sequencﬁm-'lsngﬁﬁj\mrl?%e WﬁrBAsﬂld éﬂdﬁgéﬁ]ﬂ ﬂr%ﬁem or

derivatives they eoprLRkidie péeh iy {8814 ,01tplri REOEAATAag] Oflew
synt hesi zi ng 10 pepti des. These | cIude cesses such as escribed in
Stewart and Young 3’@‘84) F§5I B‘gf‘g% FR8si 3 ?ﬂ’g SBQ cal

Co., Rockford, |L;pBocessziap acid anhydr:.de process, a mixed anhydrlde
process, an active ester process (for example, p-
nitrophenyl este:;', N-hydroxysuccinimide ester, or

20 cyanomethyl ester), a carbodiimidazole process, an

oxidative-reductive process, or a
dicyclohexylcarbodiimide (DCCD)/additive process can be
used. Solid phase and solution phase syntheses are both
applicable to the foregoing processes. '

25 The human BAS-1 antigens, fragments, or derivatives
are suitably prepared in accordance with the above
processes as typically employed in peptide synthesis,
generally either by a so-called stepwise process which
comprises condensing an amino acid to the terminal amino

30 acid, one by one in sequence, or by coupling peptide
fragments to the terminal amino acid. Amino groups that
are not being used in the coupling reaction must be
protected to prevent coupling at an incorrect location.

If a solid phase synthesis is adopted, the C-

35 terminal amino acid is bound to an insoluble carrier or
support through its carboxyl group. The insoluble
carrier is not particularly limited as long as it has a
binding capability to a reactive carboxyl group.
Exanmples of such insoluble carriers include halomethyl



and Bodanszky (1984) The Practice of Peptide Synthesis, Springer-Verlag,
New Yor k; and Bodanszky (1984) The 15 Principles of Peptide Synthesis,
Springer-Verlag, New York. For exanple, an azide process, an acid chloride
process, an acid anhydri de process, a m xed anhydri de process, an active
ester procesWO/é5%exanpl e, p- nitrophenyl ester, N hydroxPSHESIMITede
ester, or 20 cyanonethyl ester), a carbodii m'ctllazol e process, an
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produce the pept i HfESCIPHAS1CR} | hgHtXORNABRS ta@md yarious forms of
chromatography, and the like. The human BAS-1 antigens
of this invention can be obtained in varying degrees of
purity depending upon its desired use. Purification can
20 be accomplished by use of the protein purification
techniques disclosed herein or by the use of the
antibodies herein described in immunoabsorbant affinity
chromatography. This immunoabsorbant affinity
chromatography is carried out by first linking the
25 antibodies to a solid support and tixen contacting the
linked antibodies with solubilized lysates of small cell
lung cancer cells, lysates of other cells expressing the
BAS-1 antigens, or lysates or supernatants of cells
producing the BAS-1 antigens as a result of DNA
30 techniques, see below.

VIII. Uses

The present invention provides reagents which will
find use in diagnostic applications as described

35 elsewhere herein, e.g., in the general description for

developmental or physiological abnormalities, or below in
the description of kits for diagnosis.

This invention also provides reagents with
significant therapeutic value. The human BaS-1



general |y described by Merrifield, et al. (1963) in J. Am Chem Soc.
85:2149-2156. The prepared antigen and fragnents thereof can be isol ated
and purified fromthe reaction mxture by nmeans 15 of peptide separation,
-for exanple, by extraction, precipitation, electrophoresis and various
forms of chroM@BYHMIBhy, and the like. The human BAS-1 anti JGTESEHOEH; s

I nvention can be obtained in varying degrees of~purity depending upon its
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with solubilized |ysates o ncer cel ysat es o ot her
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produci ng the BAS- bmlb.tfgeaslm, ®. gesubanmrcﬁ]&Acaﬂdztmﬂmi gunes, see . bel ow
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di agnosti c applications as ,_in the
general descripti orFqgﬁneHé\?b‘beprﬁ"ﬁﬁF&FrﬁFl%yﬁ‘él BEJF%QHY &BNoPﬁquqqléé'-edor
bel ow i n the descr it appropridte therafeatiy dirsathbns usivgnthen al so

ooyt s reageie el bl AR VoLl IUTHLER 1O

occurring or recontstisoxder assepkated wheh aimoimgl expuaasiens encxlmagmad| ong
wi th conpounds Iderﬂﬁlfggeémg &m\smsglbsndmm;w‘al DEkely (taliﬂsanf&‘\%-l shoul d

be usef ul |nthetr n S0 BceII
response, incl udi ng%%%‘nor ma? Eptr:‘ol | #‘ r‘glt‘?%%Sn &gkscancer ous congﬁon or
degener ative condi td g®de ADREWHMALILE| PF cremilahion e fecglilsn, which
degeneration, asd aiffepiyifRindigieddl ﬂé@ébxﬁés@pérgpf |aAftdit@R@peut i c

'alrgggggn'z)r usi ng thedlls%rdelqug:?'atfl%@%l rgé/sllgjo%dseherel n. For exanple, a
In addition, the BAS-1:BAS-1 binding partner
interaction may be involved in T:B cell interactions that
permit the activtion, proliferation, and/or

20 differentiation of naive B cells as observed in the
hyper-IgM syndrome. If so, treatment may result form
interference with the BAS-1:BAS-1 binding partner signal
transduction. - Blocking of the signal may be effected,
e.g., by soluble BAS-1 or antibodies to BAS-1.

25 The BAS-1:BAS-1 binding partner interaction may also
be involved in initiating and/or regulation of the
massive proliferation of B cell blasts and centroblasts
in the dark zone of the germinal centers. See, e.g.,
Banchereau and Rosset (1992) Adv, Immunol. 125:868-877.

30 The cell surface interactions involved in the signal to
initiate and/or regulate the Ig somatic mutation process
may also involve BAS-1l, and may be regulated by agonistic
or antagonistic intervention.

Other abnormal developmental conditions are known in

35 each of the cell types shown to possess BAS-1 mRNA by
Northern blot analysis. See Berkow (ed.) The Merck
Manual of Diagnosis and Therapy, Merck & Co., Rahway,

N.J.; and Thorn, et al. Harrison's Principles of Internal
Medicine, McGraw-Hill, N.Y. For example, therapeutic '



di sorder associated wi th abnormal expression or abnormal triggering of
BAS-1 should be a |likely target for an agoni st or antagonist of the
antigen. BAS-1 likely plays a role in activation or regulation of B cells,
‘which 15 affect imunol ogical responses, e.g., autoi mune disorders or
allergic re®oMesss2 | n addition, the BAS-1: BAS-1 bindi ng pROTUS7/07648 - .

I nteraction nmay be involved in T:B cell fnt ractions that permt the

activtion, prollferatl and/,or 20 dlff naive B cells as
observed in the ‘é‘kﬁ’ SATPEnEaY ke &¢ &%%q%ngegult form
interference wit Iiymbbom Brgns- 1ympmm patexmtmrgmoughmt i on.
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proliferation5of ddringl ttéxm:ﬂ:anaadlonnt miltleam&swenyt,handaFB eelle timot-he

germ nal cent ersthéﬁgpy gﬁ@_g&g& Q,q_pgg gﬁlggé%tﬁd ql nmunol .

125: 868-877. 30 sur ace inte actlon e signal to
initiate and/ or F¥FULYRE effeqts e5nBR$L A Bt Felt i)-roc?é‘@sbﬂra‘i ages@aynvol ve
BAS- 1, and may boer efftéted] Hyy bagoking imin@ingnéagswditibfis Né ef venti on.

O her abnor mal 3 ac f the cell
types shown to p%%gke:ggfﬁ%?&l a%%ﬁ]gb%igﬁbr&%&m%dla%ﬁaghﬁg ‘% §erkow

(ed.) The MetBk MESBaFhefinkeygssire %cm*ﬁ‘rér Wibth %@@uate@recmy, N. J.
and Thorn, et al solabléeSERE-6 maynbletle i cbihbérdcerdirCinterddt@oaly- Hil |,
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| ynphocyt e and Bpugifhedand mheér aémimttemedugh a matrigpkecuThesd t wil |
represent an i npeehgehts f@ézamé temboRed iy icRarapdutiidTuee ﬁlmeases and

Chor apy oy B8 adPisai%el, B Te ROBtHENREY. f G A0 FURVAREASRL (s of
BAS-1 on B cel | s phapmageweicajd Yrr&?cﬁétﬂlf%mélw oo Sidlngnbs nd 19y -
conposi tions, e.G3mmunogenic adjuvants, along with physiologically
innocuous stabilizers and excipients. These combinations
can be sterile filtered and placed into dosage forms as
20 Dby lyophilization in dosage vials or storage in
stabilized aqueous preparations. This invention also
contemplates use of antibodies or binding fragments
thereof which are not complement binding.
Drug screening using BAS-1 or fragments thereof can
25 be performed to identify compounds having binding
affinity to BAS-1l, including isolation of associated
components. Subsequent biological assays can then be
utilized to determine whether the compound has intrinsic
stimulating activity and is therefore a blocker or
30 antagonist in that it blocks the activity of a ligand.
Likewise, a compound having intrinsic stimulating
activity can activate the antigen and is thus an agonist
in that it simulates the activity of Bas-1. This
invention further contemplates the therapeutic use of
35 antibodies to BAS-1 as antagonists. This approach should
be particularly useful with other BAS-1 species variants.
The guantities of reagents necessary for effective
therapy will depend upon many different factors,
including means of administration, target site,



neutralizing anti bodies, or by nolecules which interfere 10 with the

I nteraction of BAS-1 with its counterreceptor. Soluble BAS-1 may bl ock the
counterreceptor interaction. Reconbinant BAS-1 or BAS-1 anti bodi es can be
“purified and @ nistered to a patient. These reagents nmbi ned
for therapeutl gﬂ"é‘@% th 15 additional active ingredients, g&i‘;’i}?sﬂ:ﬁ;};‘&?..
conventional pharmaceutically acceptable carr3grs or diluents, e.g.,

i mmunogeni ¢ adj uvanpiysialiogical tapbysst o&mglp&ahéuu mmuérsﬁedadmr s and
exci pi ents. These %%E}&ékﬁ%ézcﬁ‘ﬂuge E}ega[dme%tf !ioé %%5% O;lu:'r%

dosage forns as 20 atiron’i n-dosage Vi a
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anti bodi es or bi ndlﬂgvfﬂtﬁerméy?rbbeaeoa‘zsamlcauia&:wtum&ml gRBMePi ndi ng.

Drug screening ysin s.th can_ 2 erformed to
i dentify corrpoqus ‘%f\%ei %?)*Fr?d? ﬁd Hf ?ﬁg'ﬁ’r‘f’f%t'ﬁgéﬁg qf 'iﬁ’r?(?FugFﬂ%e’ftssol ation of
associ at ed conponeMmaSUDSSqlmpfbebfe@tm dasesyforr drepmentbeofutil i zed to

det erm ne whet her thg- ﬁ%@%%é&%&ekst&imlﬁro&&a&%ﬁw& peblyidipeand is
t herefore a bl ocker, Oantqﬁ%lst nthatyt bl ocks t.he activity of a
[1gand.  Li kevi se, d7E0B5HM PG| YRELPYR | SARSIGSEREL YA Akean
activate the anti ge}esmdba@, tm,ahnagblmaﬁ, = ahat (eds -9i kP96 b Loddman
activity of BA$pl. 3 3 g , i use
of 35 antibodi es tqg, BAS-

particul arly useful® Fﬁ'ot%%rrgaB‘R% : FURSAYLLCad. of
reagents necessary Saienebéeclithe edhel 2930 Wi Macuepdmrh.alpug Qany Ehs‘tfoar ent
factors, including ns BSHY t t t 52
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safety and effisacyr Mrméquladoadmmlsmtmn vitdrsdsnalr avfElssivnef ul

gui dance in the a ysef &ccdll g&%@% Eh??lgésrt | csllear

reagents. Aninmal te€s | |ve oses St 0
di sorders will provirgd r‘t’%‘éﬁr'plséélilé?q v‘%‘ffers' and other compbunds

described, e.g., in the Merxrck Index, Merck & Co., Rahway,
New Jersey. Dosage ranges would ordinarily be expected
20 to be in amounts lower than 1 mM concentrations,

typically less than about 10 UM concentrations, usually
less than about 100 nM, preferably less than about 10 pM
{(picomolar), and most preferably less than about 1 fM

(femtomolar), with an appropriate carrier. Slow release

25 formulations, or a slow release apparatus will often be
utilized for continuous administration.

Human BAS-1, fragments thereof, and antibodies to it
or its fragments, antagonists, and agonists, may be
administered directly to the host to be treated or,

30 depending on the size of the compounds, it may be
desirable to conjugate them to carrier proteins such as
ovalbumin or serum albumin prior to their administration.
Therapeutic formulations may be administered in many
conventional dosage formulations. While it is possible

35 for the active ingredient to be administered alone, it is
preferable to present it as a pharmaceutical formulation.
Formulations typically comprise at least one active
ingredient, as defined above, together with one or more
acceptable carriers thereof. Each carrier should be both



I ndi cati on of human dosage. Various considerations are described, e.g., in
Glmn, et al. (eds.) (1990) Goodman 10 and Gl nman's: The Pharnmacol ogi cal
Bases of Therapeutics, 8th Ed., Perganon Press; and Reminaton's
*Pharmaceutical Sciences, 17th ed. (1990), Mack Publishing Co., Easton,

Penn. Met hoW® %@#45kdmi ni stration are d| scussed therei n andCEAISEINT6HS. g., for

oral, intravenous, | ntraperitoneal, i arruscul ar adm ni stration,
transdernal diff ) Iy acc ble carriers
wi Ll include wat FEER Sacfé%gﬁghﬁ anﬂb%ﬁ%?s;‘ Sete. fp o . 9.,

in the Merck | ndeSens@cdkbging. cormﬁw}e Weth Jtaeseyheoomg@dnangemm d
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typically less t c nty ns, _usya ess,t han about
100 nM prefer ablaﬁ%s?’(si%t Igé% é‘g%{%ﬂloggéﬁ(pl c%tr?gl‘atﬁ?sa nc?r?/rggf Rreftrably
| ess than abo® 1 ml(qﬂéﬁasoﬁbbam;anemuﬁh intepmiseyiabi eintyavienous Sy
r;e! fased2]§ forn?i:a&ﬁaaés:mam ad:tsiﬁt/gtrﬁlceaﬁe w&a&:ﬂﬁlﬁidnﬂnaﬁ?hbe ¢ and
utilized for continuous stration. ‘Huma ment's t hereof, and .
antibodies to it Y™ |%ef‘?‘§1 %ﬁt%resaﬁ?ttgaoﬁ?s‘f%lt gﬁaa%‘ao%q@t

admi ni st ered di r epxepaneg bﬁeaimsneulwdseweibdmlom Sl aia:pelﬁdl ng on t he
size of the COWP%EHiﬁmdj BeDS P tabhén! i @Y. UgaAE. f a@abp carrer

pr ot ei ns suc?las oVl ngo eru,ma D) m r|or i stration.
Ther apeutic

nd_ ' 8% a». dosage
f ormul ati ons. V\thﬂQﬁ!&lﬁAss$@heEd35 Pfeugamm P.;essveamdlw be

adm ni stered al OWM#@O RYEREH. 1(1986) 2 A ﬁﬁﬁﬂ:’éﬂ:ﬁ@
formul ation. Formulations typlca I se at | east one activ

i ngredi ent, as def?nmedags8%e, PERRyet @P%?ﬁ%é’f&hﬁ%r’é‘%@a‘m}é Raarriers
t hereof . Each carecombirsidouwtithber botdd in €O atdéh2with other

PCT/ US97/ 076 p adyd I ptable in the sense
48 *@EM&E%@LL% o@@fégeé@&&a% YgBGGE)

of being conpatible w th the other lents and not Injurious to the
patient. Fornmul ations B3 §8€ P‘F\B‘é’éﬂ | PSEPEFIRS apdphRa recpmpinarkct al
nasal, or parent efain »f ithel BAS+Y amﬂjgehanebtﬂusl hhvemtisilare, | ntravenous

and intradermal) Ao S6eall Q8erdNq R5EH! Ald YdSalB¥ethods which are
capable of screening compounds for binding activity to
20 the proteins. Several methods of automating assays have
been developed in recent years so as to permit screening
of tens of thousands of compounds in a short period.
See, e.g., Fodor, et al. (1991) Science 251:767-773,
which describes means for testing of binding affinity by
25 a plurality of defined polymers synthesized on a solid
substrate. The development of suitable assays can be
greatly facilitated by the availability of large amounts
of purified, soluble BAS-1 as provided by this invention.
For example, antagonists can normally be found once
30 the BAS-1 has been structurally defined. Testing of
potential ligand antagonists is now possible upon the
development- of highly automated assay methods using a
purifiéd BAS-J.. In pé.rticular, new agonists and
antagonists will be discovered by using screening
35 techniques made available herein. Of particular
importance are compounds found to have a combined binding
affinity for multiple BAS-1 proteins, e.g., compounds
which can serve as antagonists for allelic variants of
BAS-1.



conveniently be presented in unit dosage formand may be prepared by any
nmet hods well known in the art of pharmacy. See, e.g., Glnman, et al. (eds.)
(1990) 10 Goodman and Gl man's: The Pharnacol ogi cal Bases of

“Ther apeuti cs, 8t , Perganon Press; and Rem ngton's Phar '

Sci ences, 17t e’g’;{lﬁ%), Mack Publishing Co., Easton, Penﬁ%ﬁ#@"f%gl@r‘apy
of this invention may be conbined with or usedshn association with other 15
chenot herapeuti c or chermfeswedt, i ¥Enegaties siGaadliddahratigh atle/ BAGC LEBASY
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conposi tions or specificity (theoretically giving greater biological and
disease specificity).
One method of Arug screening utilizes eukaryotic or
20 prokaryotic host cells which are stably transformed with
recombinant DNA molecules expressing the BAS-1. Cells
may be isolated which express a BAS-1 in isolation from
others. Such cells, either in viable or fixed form, can
be used for standard antigen/ligand binding assays. See
25 also, Parce, et al. (1989) Science 246:243-247; and
Owicki, et al. (1990) Proc. Nat'l Acad. Sci. USA 87:4007-
4011, which describe sensitive methods to detect cellular
responses. Competitive assays are particularly useful,
where the cells (source of BAS-1) are contacted and
30 incubated with a labeled ligand having known binding
affinity to the antigen, such as 1251-1igand, and a test
compound whose binding affinity to the BAS-1 is being
measured. The bound ligand and free ligand are then
separated to assess the degree of ligand binding. The
35 amount of test compound bound is inversely proportional
to the amount of labeled ligand binding measured. Any
one of numerous techniques can be used to separate bound
from free ligand to assess the degree of ligand binding.
This separation step could typically involve a procedure



5 conbi nation therapy with such pathways wll also be considered. Thus,

ant agoni sm of nultiple signal pathways, or stinulation with nmultiple

pat hways nay be useful. This invention is particularly useful for screening
10 conmpound using the reconbinant antigens in any of a variety of drug
screening t @rﬂ??l #f2s. The advantages of usi ng a reconbi naMCTHISSUE648 - n

screening for speC|f|c | i gands i nclude: (a) roved renewabl e source of
the BAS-1 froma gpegidl BRUER. t&bén&%&@n&b PEFEniny, AUHREL o Q'
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anti gen nol ecul es_per ce %PX etter Si, gha
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eukaryotic or 20 gt icheh@8fe & |y g éggg &{Oe tgb‘@_{d% d@psformed with

reconmbi nant DNA rm es expressing th I sol ated which
express a BAS2 |ﬁu’f‘§6}9}ﬁ'oﬁ Br onFYITEt Desseqger deveds, eH*hear Gad*vi abl e or
fixed form can beelkesrdldfezhadotny Qrﬁi&htgﬁ%ﬁdﬁﬂﬁdebpﬂéﬂ% YSan®€€ 25

al so, Parce et a 89) et  al 990)
Proc. Nat'l Acad. Lghéﬁéa 03\% §8€§Cg‘{}8ﬁ%é§5\lél it 13'3@: ?Mﬁek%%attrlgﬁ t hods
to detect ceI | ul af ’F@B%kﬁféé%‘ steRpet i%-i-ve BEPE tar sepaitivaildetegtiorf ul
where the cells (sgstar. ofcaRAbumk) s tioat dfé@du&lldbgouséf@%tred with a

| abel ed i gagﬂ) éé@g?tlfﬂt%abwgé affllrggt dé the nt| such as
€s | ng

[err]l-ligan corrpoun 0sé t% the BAS-1 is
bei ng neasur ed. Tﬁbumnqegaﬁalmmmwppmwe then separated to

assess the degree of | hganb:binathad-uc19s38 naiiRecoErbhStrGRIEY bOUN

is inversely propor i on to t | abel ed Ilg d bi ndi ng_neasured.
Any one of numer oﬁ‘a1 q?ﬁcqﬂgspfﬁ IB@%&% Sr 8fet %Lﬁﬂl‘rFFogFfF Re

ligand to assess huwmancBpSed .of Thﬁgarccelﬂlsndrﬂgstaﬁiwstsepafmﬁaﬂ\wsthpmlxwul d
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bl astic ol loed BY=RRSHIY: he E@ﬂﬁﬁ%@r SPoSit B Eratetsd i s O
Vi abl e cells coul dehlscamia ugeddincany receptor/llgand binding assay such
as the competitive assay set forth above.
Still another approach is to use solubilized,

20 unpurified or solubilized, purified BAS-1 from
transformed eukaryotic or prokaryotic host cells. This
allows for a “molecular® binding assay with the
advantages of increased specificity, the ability to
automate, and high drug test throughput.

25 Another technique for drug screening involves an
approach which provides high throughput screening for
compounds having suitable binding affinity to human BAS-1
and is described in detail in Geysen, Buropean Patent
Application 84/03564, published on September 13, 1984.

30 First, large numbers of different small peptide test
compounds are synthesized on a solid substrate, e.g.,
plastic pins or some other appropriate surface, see
Fodor, et al. (1991). Then all the pins are reacted with
solubilized, unpurified or solubilized, purified BaS-1,

35 and washed. The next step involves detecting bound BaAS-
1.

Rational drug design may also be based upon
structural studies of the molecular shapes of the BAS-1
and other effectors or ligands. Effectors may be other



screen for the effects of drugs on BAS-1 nediated 5 functions, e.g., second
nmessenger levels, i.e., Ca++; cell proliferation; inositol phosphate pool
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IX. Kits

This invention also contemplates use of BAS-1
proteins, fragments thereof, peptides, and their fusion

20 products in a variety of diagnostic kits and methods for
detecting the presence of BAS-1 or a ligand. lypicélly
the kit will have a compartment containing either a
defined BAS-1 peptide or gene segment or a reagent which
recognizes one or the other.

25 A kit for determining the binding affinity of a test
compound to a BAS-1 would typically comprise a test
compound; a labeled compound, for example a ligand or
antibody having known binding affinity for the BaS-1; a
source of BAS-1 (naturally occurring or recombinant); and

30 a means for separating bound from free labeled compound,
such as a solid phase for immobilizing the BAS-1. Once
compounds are screened, those having suitable binding
affinity to the BAS-1 can be evaluated in suitable
biological assays, as are well known in the art, to

35 determine whether they act as agonists or antagonists.
The availability of recombinant BAS-1 polypeptides also
provide well defined standards for calibrating such

assays.
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concentration of the solublllzed BAS-1; (5) contacting '
and incubating said dilution with radiolabeled ligand to
form complexes; (6) recovering the complexes such as by
20 filtration through polyethyleneimine treated filters; and
(7) measuring the radioactivity of the recovered
conplexes.
Antibodies, including antigen binding fragments,
specific for human BAS-1 or BAS-1 fragments are useful in
25 diagnostic applications, e.g., to detect the presence of
elevated levels of BAS-1 and/or its fragments. Such
diagnostic assays can employ lysates, live cells, fixed
cells, immunofluorescence, cell cultures, body fluids,
and further can involve the detection of antigens related
30 to the BaS-1 in serum, or the like. Diagnostic assays
may be homogeneous (without a separation step between
free reagenti and antigen-ligand complex)} or heterogeneous
(with a separation step). Various commercial assays
exist, such as radioimmunoassay (RIA), enzyme-linked
35 immunosorbent assay (ELISA), enzyme immunoassay (EIA),
enzyme-multiplied immunoassay technigue (EMIT),
substrate-labeled fluorescent immunocassay (SLFIA), and
the like. For example, unlabeled antibodies can be
employed by using a second antibody which is labeled and
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labeled or unlabeled antibody, or labeled BaS-1 is
provided. This is usually in conjunction with other

20 additives, such as buffers, stabilizers, materials
necessary for signal production such as substrates for
enzymes, and the like. Preferably, the kit will also
contain instructions for proper use and disposal of the
contents after use. Typically the kit has compartments

25 for each useful reagent. Desirably, the reagents are
provided as a dry lyophilized powder, where the reagents
may be reconstituted in an agqueous medium providing
appropriate concentrations of reagents for performing the
assay.

30 any of the aforementioned constituents of the drug
screening and the diagnostic assays may be used without
modification or may be modified in a variety of ways.

For example, labeling may be achieved by covalently or
non-covalently joining a moiety which directly or

35 indirectly provides a detectable signal. In any of these
assays, the ligand, test compound, BAS-1l, or antibodies
thereto can be labeled either directly or indirectly.
Possibilities for direct labeling include label groups:
radiolabels such as 1251, enzymes (U.S. Pat. No.
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and biotin-avidin. The last step in this approach
involves the precipitation of antigen/ligand complex by
any of several methods including those utilizing, e.g.,

20 an organic solvent such as polyethylene glycol or a salt
such as ammonium sulfate. Other suitable separation
techniques include, without limitation, the fluorescein
antibody magnetizable particle method described in
Rattle, et al. (1984) Clin. Chem. 30:1457-1461, and the

25 double antibody magnetic particle separation as described
in U.S. Pat. No. 4,659,678.

The methods for linking proteins or their fragments
to the various labels have been extensively reported in
the literature. Many of the technigues involve the use

30 of activated carboxyl groups either through the use of
carbodiimide or active esters to form peptide bonds, the
formation of thioethers by reaction of a mercapto group
with an activated halogen such as chlorocacetyl, or an
activated olefin such as maleimide, for linkage, or the

35 1like. Fusion proteins will also find use in these
applications.

Another diagnostic aspect of this invention involves
use of polynucleotide or oligonucleotide sequences taken
from the sequence of a BAS-1. These sequences can be



and fluorescent labels (U S. Pat. No. 3,940,475) capable of nonitoring the
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antibodies may be employed which can recognize specific
duplexes, including DNA duplexes, RNA dupiexes, DNA-RNA

20 hybrid duplexes, or DNA-protein duplexes. The antibodies
in turn may be labeled and the assay carried out where
the duplex is bound to a surface, so that upon the
formation of duplex on the surface, the presence of
antibody bound to the duplex can be detected. The use of

25 probes to the novel anti-sense RNA may be carried out in
any conventional techniques such as nucleic acid
hybridization, plus and minus screening, recombinational
probing, hybrid released translation (HRT), and hybrid
arrested translation (HART). This also includes

30 amplification techniques such as polymerase chain
reaction (PCR).

Diagnostic kits which also test for the qualitative
or quantitative presence of other markers are also
contemplated. Diagnosis or prognosis may depend on the

35 combination of multiple indications used as markers.
Thus, kits may test for combinations of markers. See,
e.g., Viallet, et al. (1989) Progress in Growth Factor
Res. 1:89-97. '

40 X. Ligand or Counterreceptor



used as probes for detecting levels of the antigen in sanples from patients
suspected of having an abnornmal condition, e.g., cancer or devel opnental
probl em The preparation of both RNA and DNA nucl eoti de sequences, the 5

"l abeling of the sequences, and the preferred size of the sequences has
recei ved anMOFT#SEri ption and discussion in the |iteratuPEIUSEHITSHS .y an

ol i gonucl eoti de probe shoul d have at | east abgyt 14 nucl eotides, usually at

| east about 18 nucl eot jdes PO} Y,RUC de_prabes 10. may he up to
several kil obases. Va?ﬁ%u%e%a}%@lttggﬁa% béeweerrp 6%&?&?&& i@Bﬁ‘}fbrﬁ%’v’%es

radi onucl i des, pafeprR8| &@|idenrifyp erpiterserepteor @mildgend naySuahso be

err}ol Oyefl, tsugh as 1&§%ﬁst@i Q%dﬁﬂatﬁ?déééﬁﬁbﬁluihbﬁma!}?ﬁ%fs@;bcl:'gﬁi%é_)ﬂ, ; tg;L,Oltahiento a
pol ynucl eot i de. bi, ot i en . serves .a .Site i nding to
avidin or anti bodggg , ivﬁ‘@h rr?gfoﬁgg¥%§€lgiﬁ a\%ﬁ?ﬂlyw ?@ri}&}’? e‘f‘if‘s&P’%Fﬁﬁel s,
such as radi onbicl patespadé Lraddebis, winivly mddowoeither [labelivy tefi thiei vel vy,
anti bodi es may besﬁgnioy@ché@cehieargéﬁﬁwi Zﬁf%ﬁl&,%&%@% | ncl udi ng
DNA dupl exes, RNA dgggexesl%#DNA- RNA, 20 Qﬁybr,i d dupl exes, or “protein
dupl exes. The antPBBUTRE BAP-dur AUAIRE RGO AL BRFE RE SRRAAEAT ri ed out
where the dupl ex iebbbimgl teoga.sHLAG O, otdierhepitgmn thbs, f Dy Mduriadn of

dupl ex on the surfgagSons heet¥.€SeEE £ ' { : é&%; can be
detected. The_use t%% Q'EEF? €s thecﬁg%?eg%ﬁﬁ?gggﬁali\ﬁ? g?égérried

t ;
out in any cohVentPofiafan l&‘u’@&%’cﬁﬁ?ﬂa?%%l%ﬁ%‘%d“‘ﬂ?ﬂ?‘? OXation, plus
and m nus screeni bjochemindll pairi fhadtjprbiorg Llabyhing okekedsetidn aashat i on

HRT) , d hybrid t tl RT ' | 30
rpl | i cati on t cchapGueesa SAeAtnd peHkoacdl La byl LEfaatish

Di agnostic kits wWiVEhem| MRy adsP PeraRmaiegt HRking | ARPIOPradEA tFanatIysts
presence of ot her wiahkelie arsdlabie BasHlesaqgabrdes Di @g@0SesSg ! HieQdBOSI S may

depend on the 85 ApANBLAAT 108991 nELEd PR .kRgLeaé ] Ons used as markers.

Thus, kits may test for conbinations of markers. See, e.g., Viallet, et al.
(1989) Proaress in Gowmh Factor Res, 1:89-97. 40 X Ligand or

Count err ecept or The broad scope of this invention is best understood
with reference to the following examples, which are not
intended to limit the invention to specific embodiments.
20 '
EXAMPLES

I. General Methods
Some of the standard methods are described or

25 referenced, e.g., in Maniatis, et al. (1982) Molecular
Cloning, A Laboratory Manual, Cold Spring Harbor
Laboratory, Cold Spring Harbor Press; Sambrook, et al.
(1989) Molecular Cloning: A Laborxatory Manual, (24 ed.),
vols 1-3, CSH Press, NY; Ausubel, et al., Bioleogy, Greene

30 Publishing Associates, Bfooklyn, NY; or Ausubel, et al.
(1987 and Supplements) Current Protocols in Molecular
Biology, Greene/Wiley, Néw.Yérk. Methods for protein
purification include such methods as ammonium sulfate
precipitation, column chromatography, electrophoresis,

35 centrifugation, crystallization, and others. See, e.g.,
Ausubel, et al. (1987 and periodic supplements);
Deutscher (1990) "Guide to Protein Purification" in
Methods in Enzvmology, vol. 182, and other volumes in

this series; and manufacturer's literature on use of
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II. Amplification of human BAS-1 fragment by PCR

Two primers were designed according to the mouse

20 RP105 sequences. See Mivake, et al (1995) J. Immunol.
154:3333-3340. Nucleotide designations are counted from
a CTT sequence therein. 5' primer A (T7G...) corresponds
to 24 nucleotides from position 162 to 185 and 3' primer
F {...TTC) corresponds to 24 nucleotides from position

25 1462 to 1485. No PCR products were obtained from human
tonsillar B cells.

Three 5' primers were made: primer B (ACA...)
covering nucleotide positions 321-344, primexr C (AAG...)
covering nucleotide positions 568-591, and primer D

30 (TCT...) covering nucleotide positions 859-882. Three
other 3' primers were also made: primer G (... TTA)
covering nucleotide position 1765-1788, primer H (...GAA)
covering nucleotide position 2024-2047, and primer E
(...TGG) covering nucleotide position 1164-1187.

35 To increase the chances of obtaining PCR products
from human tonsillar B cells, the PCR reactions were
performed by using one 5' primer with the combination of
the four 3' primers. Out of these four groups of PCR
reactions, only one clear product of 300 bp was obtained,
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used, e.g., from &@nB¥8hkland others. Il. Amplification of human BAS-1

fragment by ECR R-/IV\D DFABEéﬁd:M@( &odehé g3enl b@h%&hga 3”%%6 e&g.l RtP_lgs
sequences ee UC eoti de
casf iR St iern RT3 e i 3 .

desi gnations are count om’'a segue )
corresponds to 24sinélantPQR sethoth parathesn3062bp hures &ndgx&nqomaser F
(...TTO) correspopgtaifed4rittc gt t&%xﬁdﬁ@hpgﬁ'%ﬂﬂh%5c M @ L4§§Q No
PCR products were gbl%ﬁczfd fromhuman tonsill ar cells. Three 5" priners
were made: primer ) covering nucl eotide positions 321-344, primer
C (AAG..) co¥@ring nucl eotide positions 568-591, and prinmer D 30 (TCT...)

covering nucl eot | QQIposﬁgémgs 3820+ 88 ¢ ion! DECRURIN A3 Prinmers were al so
made: pri nmer C er|n nucl eqt. posi tion 1765 1788, prlrrer H
(... coverl ng nucl é%?l al" g EM%4 BIAMEE, PELY D-E Tg)
cover | ng nucl eot i dseposmlitmmlm) 198 usEd as a pro‘fm |(DeEep:scﬂod)heochances
of obtaining PCR geadyCiie igMuBuaRD:! ftlibhabs el Sn hitfad @3 563610 I 0TS

wer e perforrred by using one priger wth i natio our 3
primers. 17 tAedebf r‘%&’ﬁ detesyed éﬁc‘?‘i“?ﬁ% SpdRep ¥ &Y @alopeBduct
of 300 bp Was obt diewell, in hunOBE4A¥ 3% Northern blot. This was not

PCT/ US97/ 07648

readily detected in human brain, thymus, lung, liver,
skeletal muscle, kidney, prostate, testis, ovary, small
intestine, colon, and peripheral blood leukocyte. In
20 addition, the 2.6 kb message was detected by Northern
blot in a sIgD+ lymphoma cell line B104 and at a lower
level in a Burkitt's lymphoma cell line BL2, but not in
kidney epithelial carcinoma cell line CHA, lung
epithelial carcinoma cell line MRC-5, EBV cell line JY,
25 or monocyte cell line U937.

By PCR, human BaAS-l1 message RNA was found in
sIgD*CD38~ naive B cells, sIgD*CD38* germinal center B
cells, sIgD™CD38* germinal center B cells, sIgD~CD38"
memory B cells, sCD38*++CD2010W plasma cells, dendritic

30 cells generated from CDl4+ monocytes cultured with GM-CSF
plus IL-4, and dendritic cells generated from CD34+ cord
blood cells cultured with GM-CSF plus TNF-0.. This
message was not detectable by PCR in the human T cell
line MT9.

35 _
IV. Screening of a plasmid cDNA library derived from a
human sIgDt lymphoma cell line B104

From the result of Northern blot analysis, BAS-1
expression was detected in 6 pg of poly-A mRNA of the

40 B104 cell line. Accordingly, a B104 cDNA library was



whi ch spanned from5' prinmer Dto 3" priner E. This product was purified,
subcl oned into pCRTM vector (Invitrogen, San Diego CA), and then sequenced.
See SEQID NG 1. 5 ‘According to the 300 bp hunan seqguence,

-primers were designed: 5 priners K, 3 prinmers | and L. Usin aS|mIar
PCR net hod, au%???%“%oo bp human fragnent was obtained with {"E’é"ﬁ? GP*%at i on

of prinmers C and | (see SEQID NGO 1). 10 II1. T ssue distribution of human

BAS-1 The PCR product a ri.nmer ., al E_( NO.

was used as a probe®f ésém $ ‘%feb é"%’?leb'ﬁ?‘rﬁgf?l&glgﬁs-l
.in human tissues. 1§er9v2PC61ﬂ{JbSﬁRl\m-’m)det aften $¢r&ﬁmag opl Heh 086d at a
| ower level in hunagabeéfia Q%lNﬁiéBerxﬁb tﬁd&tﬂ@'él&ﬁes wagt oh€athdd/ pyet ect ed

i n human brain, thymnus I ver nmusc y rostate,
testis, ovary, smalP® ?’Fl?e‘ssiﬁgrl?e'g 85?18‘?1 ggﬁ'ﬁ pﬁ'??’p’ﬁ%élaqc':bltg‘ﬁg Pé%kocyt e. In
20 additi on, the ZeﬁpkessmmsageBkasldm duynan bgll\bmatyeba bexy law.a sl gD+

| ynmphonma cell |ine BlO4 and at a lower level in a Burkitt's |ynphoma cell
line BL2, but not i i the rcine eII i ne =l ung

epi thelial carci no g %/Efnﬁg'gh@&ﬂ%&?c F‘o? J]‘?‘ rgquf ﬁﬂ%‘cyt e
cell line W937. By E’_ﬁnaeﬂnurran BAS-1 nmessage RNA was found in sl gD+CD38-

naive B cells, sl 9D+CD38:tn9£¥dHrn%b §8héeH mdreckhdnes) GPDAGH2E+ ger m nal
center B cells, gD CD38- nenory B cells sCD38++CD20! ow pl asma cel | s,

dendritic 30 c%@l s%@ﬁ%ﬁéﬂ%ﬁgﬁr iﬁ?ﬁmpﬁrﬁlﬁﬂéﬁt%@-% tGlenteshh ves csF
plus IL-4, and dendusédic Gefitex gepeemimfl X.Mom DDBA1cmeie] Bl peshtirlel s

cultured with GW CSE T4 s g d | e by PCR
in the human T cell %%él\'?ﬂ%l: %@E‘F‘%}ﬁ%}:regﬁ?ﬁg 8}%% Q,QEe %&Cﬂt\t&%l i brary
derived from a hunaRusi§Eed, pRghswectened inge B‘ﬁqulpéﬁrs’t“hé (Bt Pailo

Nort hern bl ot anal yailse, RAS-.1 afpeesseqiensdagietwstcidnes 82 &id jig @krgol y- A

MRNA of the 40 ;B8104,664!ed 'ipresbfif AN gt Hbikh BRYA | (DLd9ko"3D
NO: 1). The full length human BAS-1 cDNA isolated
contains'abdut 2635 bp, and encodes a protein of about
661 aa. This protein product contains about 11 potential
sites for glycosylation and about 22 leucine-rich repeat

20 motifs. The coding region of this human BAS-1 cDNA
shares about 72% homology with the coding region of the
mouse RP105 sequence, and this complete BAS-1 c¢cDNA shares
about 67%'_homology with the complete mouse cDNA sequence.
The amino acid homology between human BAS-1 and mouse

25 RP10S is about 73.5%.

VI. Expression of human BAS-1 protein
All constructions were made by eliminating the S°'
and 3' non-coding region and by adding the Marylin Rozak
30 (Ref: J. Biol. Chem. 266: 19867, 1991) consensus sequence
(ACCATGG; SEQ ID NO: 3) to enhance the translational
level.
Soluble BAS-1-FLAG protein has been transiently
expressed of in Cos 7 cells, as follows. A recombinant
35 form of BAS-1 displaying the FLAG peptide at the carboxy
terminus (Hoppe, et al. (1988) Biotechmologv 6:1205-1210)
was introduced into the expression vector pME18S and
subseqlxentijgigi;ransfected into Cos-7 cells by
electropara{'t:_é.pn. Electroporated cells were grown in DMEM
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constructed in pSPORTI plasmd (G bco Life Technol ogi es, Cergy Pontoi se,
France). After screening of 150,000 bacteria col onies, no positive clone
- was obtained by using the D-E probe. This nmay reflect that the 5
expressi on WOA®52 in human cells nmay be very |ow. V. ScPESSHPTEAS - -
[err]gt] O bacteriophage library of human spleen In order to screen nore

clones, a [err]gtl O,10 bac er| 0 i brar f humap_spl een (C ontech)
was used. After sDPEEMR '%fgg"él‘%‘ﬁﬁs“,” d&s NuFERAma /S wer e

i dentified. These(Bbeimmgw nannlmém,edlanpheilﬁ,l @rmang) somb dMENetledNid pMVELSS
plasm d (DNAX, Pal¢, t% ygxfter sequencing, two clones S2 and L1 were
15 found to represent ul I” F'ength human BAS-1 (see SEQ ID NO 1). The full
| ength human BAS-1 cDNA isol ated contains about 2635 bp, and encodes a
protein of abaut ¥61. aczeuriifisapiat ey spn.a‘dhetBas;nt Rlag pduddinll potenti al

sites for glycosylati o,ﬁ,]ﬁ}g ke The
coding region of this 13%% %8@3%&%?;?{% out 9§$% %%%ivm %% t he
codi ng region of BAE-hdld& mpzoRasstionce, 26 r%@- oL yma ovH Ife%e BARS 1 cDNA
shares about 67% setakigy v hhckéfhﬁgﬁpbebﬁam?aﬁw&ew&iﬁ The ami no

aci d honol ogy be n hurran @?S—#%n %ﬁéf Zgiﬁtgﬁmoagf?%ﬂoﬁ ;g 5% VI.
Expressi on of hu | | tu S b

el iminating tHe 5V°h!!m553 o bnn@zm Ryffeyi tiisrRingyBulifendeithe Novagenn Kozak
30 (Ref: J. Bi oltaa{devn wa§6: tll&t?&?otelﬁgl}e@ﬁr&an Stﬁ@%@i&qezéﬁé?CATGG

SEQID NG 3) t h I t bl e. BAS: 1

protein has %)ee(rz %gﬁ%g%%ﬁ%wegﬁns 2 18f' F&e)(}"wgo’@# t"' cgsz 118I I 0 A
reconbi nant 35 foonteft REShuman sPASH ﬁ‘g-AGhen FtLheGepeperﬁd@-‘aa:ttlphe was boxy
term nus (Hoppe, aétéi»mu(e%ﬂ%gg &%ﬁﬁmghﬁgyt& %%Qé ﬂeﬁﬂ@)mae@,elbﬁﬂ oduced

into the expr si on,_yect or 18S an se |nto Cos-7
cells by el e opﬁ?ﬁ S(Q?]@g g’?i DNEM

Coomassie blue and silver stauung of reducing SDS-PAGE.
The BAS-1 FLAG protein containing fractions were then
pooled and dialyzed against PBS. By Western blot, the
enriched human BAS-1 correspond to about 95 and 97 kd
20 proteins, as predicted from the amino acid sequences.

VIII. Stable expression of membrane BAS-1 in NIH-3T3
cells
A native membrane form was subcloned into the
25 expression i‘r_éc,tor pMAMneo (Clontech, Palo Alto,
California), which contains the RSV-LTR enhancer linked
to the dexa,ﬁeﬁhasone—inducible MMTV-LTR promoter. This
construct was then transfected into NIH-3T3 cells by
electroporat;f.on. Transfected NIH-3T3 cells were seeded
30 in selective 0.5 mg/ml Geneticin (G418) (Boehringer-
Mannheim, Mannheim, Germany) DMEM supplemented with 10%
Fetal Calf Serum
Bzochem:.ca.l characterization of membrane BAS-1
protein in these stable transfected NIH-3T3 cells has
35 been with metabolic labeling. Cells were then cultivated
for 24 hours: in '.'DMEM medium supplemented with 10% Fetal
Calf Serum and 1 MM final dexamethasone (Sigma, Saint
Quentin Faliai}:j.ér, France). Cells were then incubated
with 358—Metand 355-Cys during the last 12 hours in
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suppl enented either with 1% Nutri doma HU (Boehri nger Mannhei m Mannhei m
Ger.many) or DMEM nedi um al one for 5 days. 5 VII. Purification of soluble
‘BAS-1 Flag prqtein Typically, 280 ml of supernatant containing sol uble
BAS-1 FLAG was " B24¥&¥ on a 20 m colum of Cu++ ions attacheBCHHS/07648 --
Chel ati ng Sepharose Fast Flow matrix (Pharmaci aﬁ-éUpsal | a, Sweden). After

q

washing with 16 10 ' i pndi f s- Bj f it,
Novagen, Madi son, Wosf,ag%lggép%% %ghrﬂg%%lr%%tgﬁ he%qﬁg%oﬁé W e el uted
with a gradient of PEOESENANMGRTIZEEreingronddkiens B SPSnBACHabowerd =i n

the eluted fracti onpredictied it kbd Pyotein Hnothesiyatehefashe - FLAG

nonocl onal 15 anti Bl KO ven, nd_b omassi e
bl ue and silver st a?%gﬁﬁk%?ééég%um ﬁé’gsfg%‘ﬁ&%mﬁ%t %%F@Kﬁ?‘b%c?ggi n

cont ai ni ng f ract? on¥nkEres ferted ¥3HedThreldisal yzed agai nst PBS. By Western
blot, the enriched human BAS-1 correspond to about 95 and 97 kd 20

proteins, as predic f .am ' uences...VILI. Stable
expr essi on of rrerrbrggg Bg%éﬁﬁ:l%?&g'l%%c%c\%g R RIS ERBrEE Y or m was
subcl oned into the 25 e%pkeediBadbdecnire franehbeet Gmnindekd Pal o Al to,

California), which dastapasiddiRaRiy- kitth @ltaRbehant Feathst 8£O% human
dexanet hasone- i 61u0| bl %M\/ITV-,I?TR pro ter., Thi s, constryct was .then
t ransf ect ed intg NI BE9 TS R 1§ 1 EPR ATHORS: FiR Pupifiefcsebible BASTS

cells were seeded 3BLAGnamd|thet seeo0d SrenpivedCehetstable( Edtgfdddeahninger -
Mannhei m Mannhei m 3@gr 80, DEMnE U9 RLARIBLE el 4t a;la%%bﬁfi#e @he Serum
e

Bi ochem cal characterization,of nmbrane, BAS-1 protern i n these stable
transfected NI H 3T3p8%11€§ "Haq"é’ Qgggﬁéré'n ‘%t?’n °i‘re‘f’§ﬂéﬂ‘%tc afditional adguyantier e
then cultivated for te4fhpther istimohatersditiodypptaivettiod. w $érid¥sFet al

Calf Serumand {is[e il ' :Spi '
Fal | avier, Fr ancse) : E%%%Tw%rggteﬁg?;?% Jergée\n‘gétaﬁ g?lr %%ngpleens.
a

[err]S-Cys during the | temnativedy; Balb/c mice are immunized with cells
transfomed with the gene or fragments thereof, either '

e_ndogenou,s-f-or exogenous cells, or with isolated membranes
enriched for expression of the antigen. Serum is

20 collected at the appropriate time, typically after
numerous further administrations. Various gene therapy
techniques may be useful, e.g., in producing protein in
situ, for ge_nerating an immune response.

Monch_.qnal antibodies may be made. For example,

25 splenocytes are fused with an appropriate fusion partner
and hybrif_d__bmas are selected in growth medium by standard
procedur:es_;._ -_';§ybridma supernatants are screened for the
presence of antibodies which bind to the human BAS-1,
e.g., by ELISA or other assay. Antibodies which

30 specific_al_ly recognize human BAS-1 but not species
variants may also be selected or prepared.

In another method, synthetic peptides or purified
protein are presented to an immune system to generate
monoclonal or polyclonal antibodies. See, e.g., Coligan

35 (1991) Cuirent Protocols in Immunology Wiley/Greene; and
Harlow and Lane (1989) anmm,t
Cold Spring Harbor Press. In appropriate situatioms, the
binding reagent is either labeled as described above,
e.g., fluorescence or otherwise, or immobilized to a



MO 97/ 44452 PCT/ US97/ 07648 order to
| abel cellular proteins. Analysis of the proteins under reducing conditions
on SDS- PAGE showed the predicted 110 kDa protein in the |ysate of the

" transfected NIH 3T3 cells, but not in the |lysate of 5 untransfected NI H 3T3
cells. IX MOP4#MRi on of antibodies specific for BAS-1 | METAISITGE/c ni ce
have been imuni zed intraperitoneally wi.th reconbinant fornms of the human

10 protein. The first received the pur'fieeﬁ | ubl,e BAS:1 FLAG_ and the
second recei ved tﬁgi’?l?’é%tfeecft%rraMt’f%d“%k’ﬁ-dsBT S1S agiisfay al8ope®st ed

at appropriate tiAstpodueed vinth peblsiin ani ahimal wio brotiuesldite onal

adj uvant, to furtbgeigéh MhAks 8BHAO e RIQEYE AP Ammune! Hikdchst® see
col | ected, or hybri doma‘iﬂprod cef‘éi \Ng{br_’ga vest snl eens ternatively,
Bal b/ c nice are iAnBnt zog 34 Cfr 8arl n ' * or fragnments

t hereof, eitheér eRBo4tFotdled: Bavygen®ris adel (3994 BlioMechniduss d6n6hb+ anes
enriched for expreggsi Odndixilaly ,aaeigf.n-u%s?"q%%;ﬁy 9ol {£gia6 at the
urt her '

appropriate tine, typically after nunerous adm ni strations. Various .
gene therapy techniques may be useful, e.g., in producing protein in situ,
for generating anXimiLaeys ecplesproddstdenobsl BasHl dadiNgs ¢enise made. For
exanpl e, 25 spl enocyt érﬂé f W t | at ugl actper and
hybri domas are sel ect eg [ (?ﬁng\/uﬁ%ﬁgjﬁ%%i%m lﬂg?én arg' %‘F%’c%éurel%. B b;li doma

super nat ants e TEREFARY %PrPﬁBCﬁe@”él%é¥6]P1%rﬁﬁaﬁé§P§@aWﬁ &f BSAd to the
huma_nf BAsl-ll, e. g. cebys Bhddphres, obhg!, aeRydiddttd ediveshvddXdyy30 | )
specifically reco t p SaMari s may al so be

sel ected or prepagggéf?% ngl%% o@gégﬁf ﬁ%ﬁ{cshﬁ'eﬁf ?@é’s or purified
protein are presefnternatignalniabent Anodicadiees MNOB6L0RBILC WO 06462,

pol ycl onal anti bo@b8s/0163% an@ 908920040390 3Both (BR$91) akd rsgnt) -PEAEOCOI S in

[munol 00y WL Gueg R enborihoy Al gl GO teSocthn
bi ndi ng reagent i 3nEPt qedds) by ekectanporpbionboFaangfected Ng8r estbsice or
ot herwi se, or I Mpkiki 366D id selective glutamine-free DMEM supplemented
with 10% Fetal Calf Serum as described in Celltech's
protocol. Supernatants from the best producing lines are
20 used in biological assays and purification of soluble
BAS-~1 and soluble BAS-1-FLAG.
Other expression systems can be used to produce
large quantities of recombinant proteins.

25 XI. Production of fusion proteins with BAS-1

Various fusion constructs are made with the Bas-1
extracellular domain. This portion of the gene is fused
to another protein, e.g., a FLAG epitope tag, an Ig
domain, or to a two hybrid system construct. See, e.qg.,

30 Fields and Song (1989) Nature 340:245-246.

The epitope tag may be used in an expression cloning
procedure with detection with anti-FLAG antibodies to
detect a binding partner, e.g., ligand for the BaS-1.
Altematively, the Ig domain may be used to purify using

35 antigen-like affinity for ligand. The two hybrid system
may also be used to isolate proteins which specifically
bind to BaS-1.

XII." Mapp:.ng of human BAS-1 by in situ hybridization
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substrate for panning nethods. Nucleic acids may al so be introduced into
cells in an animal to produce the antigen, which serves to elicit an immune
" response. See, e.d,..Wang, et al. (1993) Proc. Nat'l. Acad. |

90: 4156- 4160; V8 ?’?@f?zet al . (1994) BioTechni ques 16: 616- 613&)513?;?%‘5@, et
al. (1995) Imunity 2: 129-135. X Large scal eg@roduction of BAS-1 in NSO
cells Large quantities e sds S FodPASTh 49, FLAG can be

Efarérf?éébtﬂle sﬁé?a NS%;&C e JUSTRCN & = gu

produced from stable transtornmants o | Ts prepare ., ~according

to a nmethodol ogy d&YPF&FEERHAPICHRS REFEQIIETuER, CHsmosRme P gpparations
| nt er nati onal Pat eabtafpéd chiond phyYOBREMAYANE in - il 6Red OB 1036 and

W89/ 10404) . Both - 9?'9 = re sl ol !'!, Q% . and
subsequent |y trgnsiggfzﬁa n:;? %ugéﬁﬁsﬁgz\gﬁéctflg&o%%ﬂg’ta?o . %&%E%%ied NSO
cel I's were seed®d BAde8| £X| FRRANFREETT Pour UHHFENEER 9/t RE 100
Eet al Caljf Ser ulm amedesr) j basd én@:jzé‘el &t;mgtl 'rgbﬁiiaimﬁon Shﬁgmds‘@dﬁlt s from tpe
est producing lines_ate 20 S i .ol ogi cal assays and purification o
sol ubl e BAS-1 and sﬁ’%ﬁﬂ‘% ‘BfA§-%f%FE73\€31 her expression systens can be used
to produce |arge quanti & 685 dtasecpaibi Fchifrsgnent nampl3 figd with ddecti on of

fB /tgi in p: ot ei Ins }M’&:@EA&, Jpﬂéarrézguset%l§J %z@@ﬁ%&ﬁdﬁigs t@r ﬁu@?&&d s%eietshzbtbﬁ

-1 extrace ar, _donai.n i ortion.o e _gene used to anot her
protein, e.g., hg Ff‘ﬁ(% @ﬂ?t%op'zeqlf@a& af I?E%néi ﬁ?ﬁcﬁ <‘t"é‘i\aI"?’Wf""rﬁfor W&Ssyst em
construct. See, e.@glonéd inice|afs apnUCNOKRSE Y8689 Nalllneev8dEoR4Bs246. The
epi tope tag may be jusefled oy hiRkPELERE N i0nOWE AN 3 .0CeHEr fadd dlurdebgct i on
wi th anti-FLAG anti bodi es t ge%{gct %Bbl ndltng&ggrt ner. s g J 1 qgnd for the
BAS-1. Al ternativePFOPRhERT SIRFHELASHP MEtaRRASE FRFSAAF, S tstHFss
antigen-like affinicopcentratipmnef 20hend/md b§bhybirisligasionegolaitdonbesused

to isolate projgi ngesbirebed PRF Mateal! Ye®idld ugsﬁfﬁ}é&&gg&y%@h@g-of
human BAS-1 by in situ hybridization WO 97/ 4445
PCT/ US97/ 07648 331.

After coating with nuclear track emulsion (KODAK
NTB2), slides were exposed for 18 days at 4° C. To avoid
any slipping of silver grains during the banding

20 procedure, chromosome spreads were first stained with
buffered Giemsa solution and metaphase photographed. R-
banding was then performed by the fluorochrome-
photolysis-Giemsa (FPG) method and metaphases
rephotographed before analysis.

25 In 100 metaphase cells examined after in situ
hybridization, 20% of silver grains were located on
chromosome 5. The distribution of grains was not random,
67% of them mapped to the gll.2-g13.l1 region of
chromosome 5 long arm. This maps the human BAS-1 to the

30 5ql11.2-gq13.1 region of the human genome.

XIII. Isolation of a Receptor for Human BAS-1
A human BAS-1 can be used as a specific binding

reagent to identify its binding partner, by taking
35 advantage of its specificity of binding, much like an

antibody would be used. A binding reagent is either

labeled as described above, e.g., fluorescence or

otherwise, or immobilized to a substrate for panning

methods.



53 Chronosone spreads were prepared. In situ hybridization was perfornmed on
chronosone preparations obtained from phytohemaggl uti ni n-stinul ated human

| ynphocytes cultured for 72 h. 5-bronodeoxyuridine was 5 added for the
“final seven hours of culture (60 [err]g/m of mediun), to ensure a

post hybri di W&974#52hr onosonal bandi ng of good quality. A G%I/UsABeI64sai-r PCR
fragnment, anplified with the help of prinmers,.,g.g9., corresponding to

nucl eoti des 395- 10 1 and .1027-1050,,.qn té‘§| B . cells cDNA tenpl ate, was
cloned into an appropr it Z’%&Pﬁr@“ﬁ%‘gl\f’é@f‘&sw&%eq P FEHCER an

ni ck-transl ati on ekp¥esgrionTAdbraxy ghasiecfydmpa ofxdl Mddnkywhich 2xgresses

met aphase spreadsa abiddii paPEEER] IAld ORebpOd. Nrahatta Fyéyiuihéat lon
solution as 15 described In Matte Hym 69: 327- 331.

. et.al. (1985 Y CGenet ,
After coating wit CHIMREF BFERSEY °sF&ﬁefR(dﬁlﬁc%ﬁFBf'EFﬁ?eﬁeléﬁliﬁHegrv\ere
exposed for 18& dagerfacel egpr¥ssed oreteptrprs| oppiurfack skbressiggai ns during
the banding 20 pEAGRIY GedC BEPTDSHIE RPLEALS Bﬁ?lr?%g}ﬁﬁ%! Sé&‘(f%?&n%&?
ed. - bandi n S then

buffered G ensa sol ution_and net aphase phot ograp ; v
performed by the PYAKIHSAE- SRS 48 Perkormedrby yaxims skaining
net aphases rephot egriaphedflabpescansd yroseddfes. See hDsd Qf-mapbhaphase cells

exam ned after inggi tamm#hé_gﬂr%,zgg%gé;@j | ver grains were |ocated on
chronmosome 5. The distribution of grains was not rando 67% of them

mapped to thet1l. 2- q1EPT KEFPLR: o1 G0 R0 sBRECORY @G r MAHEREFs t he
human BAS-1 to thelides Sdth. 2-9l ér robambar odf tHidrbresigenoTag /Ml | in

| solation of a Re t Hggap -1 AS-1.can be used, as a

speci fic binding ?%%’ggt;ﬂlf ?('i)) | ' dén |E§’%|“\ 5%% I g ep'aréﬁré?? %%Fet ¥ki g 35

advant age of its BBRci fThent plate FfORIiaedisnakbR13 ke 180 estldh@ey wbarbebe

used. A binding rageJB 1S ofi §hewth akediad asnél@stel bodraliyme atesy: . c.

f1uorescence Qi ot hervg3ey,,04 EIORIA] 258phQ, sl 818 APoP3N N9

et hods. solution of 66 png/ml DEAE-dextran, 66 pM chloroguine, and
4 pg DNA in serum free DME. For each set, a positive

control is prepared, e.g., of human BAS-1-FLAG cDNA at 1
and 1/200 dilution, and a negative mock. Rinse cells

20 with serum free DME. Add the DNA solution and incubate S
hr at 37° C. Remove the medium and add 0.5 ml 10% DMSO
in DME for 2.5 min. Remove and wash once with DME. 2dd
1.5 ml growth medium and incubate overnight.

On day 2, change the medium. On days 3 or 4, the

25 cells are fixed and stained. Rinse the cells twice with
Hank's Buffered Saline Solution (HBSS) and fix in 4%
paraformaldehyde (PFA)/glucose for 5 min. Wash 3X with
HBSS. The slides may be stored at -80° C after all
liquid is removed. For each chamber, 0.5 ml incubations

30 are performed as follows. Add HBSS/saponin (0.1%) with
32 p1/ml of 1 M NaN3 for 20 min. Cells are then washed
with HBSS/saponin 1X. B2Add human BAS-1 or BAS-l/antibody
complex to cells and incubate for 30 min. Wash cells
twice with HBSS/saponin. If appropriate, add first

35 antibody for 30 min. Add second antibody, e.g., Vector
anti-mouse antibody, at 1/200 dilution, and incubate for
30 min. Prepare ELISA solution, e.g., Vector Elite ABC
horseradish peroxidase solution, and preincubate for 30
min, Use, e.g., 1 drop of solution A (avidin) and 1 drop
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bi ndi ng conposition is used to screen an expression |library made froma
cell line which expresses a binding partner, i.e. receptor. Standard

* staining tecq}g' %ﬁﬁﬂare used to detect or sort intracellul a];m?{, 9§Ig§a£f_ace

. S .
expressed rec or surface expressing transforned cells are screened by
panni ng. Screening of intracellular expressithTs performed by various

st aioni ng 8r Zggmg%dg_umigﬁcsngﬁ_dﬁimeﬂufezis Sﬁ.e}mbsps&ﬁd‘!ﬁhﬁo Nwash @élhls(n%%l)
EMBO J. 10: 2821- 10, [ \np at_2- chanber
per manox slides wit_f"ﬁlcf Wt%elg%ﬁé%ﬁgrg{@f fi dr%%gg@%,sqﬂg{tﬁ%ﬁn%nﬂgn PBS, for
30 min at room t eriruiagecfoR) 3} amignceWash teRls. ties viti HBESE geganst at
2-3 x 1g£er{]30[el |v%é?igfo&g§m{, iwmibh5cmséﬁf @Bt h TR l&dd' edbat e 05
overni ght a err] C. . A or. each,s e,. prepare O.

of a solution Of @Tﬂg‘s&?ﬁlﬁéﬁé—g{&ég@%#“ﬁé Egrﬁ I\ﬂa‘igﬁ'l opggu?n OB%hd 4
[err]g DNA in serf fuddepvplus-¢ dzgpR BAR PluspdsiroRa Hoielal PRS Hfdpar ed,
e.g., of human BASd -dilde QDA Aleal wabExr 1/ 20 edul Y | Alinovdl EnambBes Hrd/
nock. Rinse cells 20~ w tlh seyum free DME. Adg thed%\lA sol ution and
incubate 5 hr at FARSS pléde RihdRA-erne AN AT AP ™0MEe30oks0 i n
DME for 2.5 min. Reltbdedznd efidlrystad Mowhkt B aAdover Slijp.gr Bakd fruediSum

and incubate qwer np@htar €8-88y 2. change the medium On days 3 or 4, the 25
cells are fixed and stali %&“F?Ri nse.the cells twice wth Hank's Buffered

€ J
Saline Sol ution (HBSS) E¥f RIFLIHVEaPER P IRE @ENDORES / gl ucose for 5
mn. Wash 3X wi t h pitigfixestlieely isidzslong be Holatdontof Simgle] génaster all

liquid is renoved. cfapty%_r, : i ncubations 30 are perforned
as follows. Add I—ﬁ{%oggg%%n (0. (%b\%u'?#%Z [err]l/m of 1 MNaNerr] for
20 nin. Cells are then MESHBAtHYEHY HBAS L pRATREEXATRJS e Fon BRI,
BAS- 1/ ant i body sconghedfyt @rcebits dind cedls betrdsatingOa nteceptah c8ée,s t W ce
wi th HBSS/ saponin._If a [.at d fir ibody for 30 min. Add
second anti body, ee.'gé.',’ %ectgé&g'n%t- %g'ﬁséfa%ﬁ%géf/?ggt 7200 dilution, and
incubate for 30 min. PrARIPEPETEEEEELeTy] dFj bR SFegR 9B} rembrape hpymd

hor ser adi sh per oxi tseptoal byi panniagd prhe noedepiterf cONBGisTiconstifected gis, 1
drop of solution A&é&gi%eﬁ)aﬁ‘g@e.l %%pligand can be immobilized and used

20 to immobilize expressing cells. Immobilization may be
achieved by use of appropriate antibodies which

recognize, e.g., a FLAG sequence of a BAS-1 fusion
construct, or by use of antibodies raised against the
first antibodies. Recursive cycles of selection and

25 amplification lead to enrichment of appropriate clones
and eventual isolation of receptor expressing clones.

Phage expression libraries can be screened by human
BAS-1. Appropriate label techniques, e.g., anti-FLAG
antibodies, will allow specific labeling of appropriate

30 clones.

All citations herein are incorporated herein by
reference to the same extent as if each individual
publication or patent application was specifically and
individually indicated to be incorporated by reference.

35 Many modifications and variations of this invention can
be made without departing from its spirit and scope, as will
be apparent to those skilled in the art. The specific
embodiments described herein are offered by way of example
only, and the invention is to be limited by the terms of the
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solution B (biotin) per 2.5 m HBSS/ saponin. Wash cells twice with

_HBSS/ saponi n. Add ABC HRP sol ution and incubate for 30 min. Wash cells
twice with HEBSS, second wash for 2 min, which closes cells. Then add
Vector 5 d"™¥M"¥@nzoic acid (DAB) for 5 to 10 nmin. Use 2pcmugesowmis buf fer
plus 4 drops DAB plus 2 drops of Herr]Jerr er 5 mM of glass distilled

water. Carefully CRADEL GP ter r for afew
m nutes, then addé? ofoi g? s?Ji]%nEb%@“Sé gu%gvgewri =3 ||§Ne§3ﬁé3/]f%‘r ts5teg
mn at 85-90[ er r WRAChEFYF af%?%R%NQFPv€n§%%§9ﬂ-ng of pools and progressively
subcl one to isolation of single genes responsible for the binding.
Alternatively, BAS-1 reagents are used to affinity 15 purify or sort out
cells expressing a receptor. See, e.g., Sanbrook, et al. or Ausubel, et

al . Another strategy is to screen for a nmenbrane bound receptor by panning.
The receptor cDNA is constructed as descri bed above. The ligand can be

i mmobi li zed and used 20 to inmobilize expressing cells. [Imobilization
may be achi eved by use of appropriate anti bodi es which recognize, e.g., a
FLAG sequence of a BAS-1 fusion construct, or by use of antibodies raised
agai nst the first antibodies. Recursive cycles of selection and 25
anplification | ead to enrichnment of appropriate clones and eventual

i sol ation of receptor expressing clones. Phage expression |ibraries can be
screened by human BAS-1. Appropriate |abel techniques, e.g., anti-FLAG

anti bodies, will allow specific |abeling of appropriate 30 clones. Al
citations herein are incorporated herein by reference to the sane extent as
i f each individual publication or patent application was specifically and

individually indicated to be incorporated by reference. 35 Many
nodi fi cations and variations of this invention can be nade w t hout
departing fromits spirit and scope, as will be apparent to those skilled

in the art. The specific enbodi nents described herein are offered by way of
exanpl e
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© PCT/ US97/ 07648 57 SEQUENCE LI STI NG 5 (1) CGENERAL | NFORMATLON: (i

APPLI CANT: ScWE7#45%Cor poration (ii) TITLE OF | NVENTI ON: Huﬁgﬁ"%"”&ﬁ“

ANTI GENS; RELATED REAGENTS 10 (iii) NUMBER OBFEQUENCES: 3 (iv)
CORRESPONDENCE ADDRESS: (A) ADDRESSEE: Schering-Pl ough Corporation 15

(B) STREET: 2000 Gal loping Hill Road (O cF‘iQP.Eg‘F{?eHF? th (D) STATE: New

Jersey (E) COUNTRY: USA (F) ZIP: 07033 20 (v) COVPUTER READABLE FORM (A)
MEDI UM TYPE: Flsoppyt ) déser{iBnicfddirR:.  Maci nt osh (C) OPERATI NG SYSTEM
7.5.3 25 (vi) CURRENT APPLI CATI ON DATA: (A) APPLI CATI ON NUMBER (B) FILING
DATE: 30 (vii) Pr) GPEAIMT CATRaNDAPAPorgRionAPPL| CATI ON NUMBER: US

08/ 649, 553 (B) FILING DATE: 7= I\%-f&?ﬁ% GV é %%#ﬁ}ﬂ:w
35 10 (A NAVE: !%&L%t% a L. gUI Ee, sésgg( EE R
32,364 (C) REFERENCEDQ¢KmisMUWBERouEN@BSAPCT (i x) TELECOMMUNI CATI ON
| NFORMATI ON:
{iv) CORRESPONDENCE ADDRESS:
(A) ADDRESSEE: Schering-Plough Corporation
15 {B) STREET: 2000 Galloping Hill Road
(C) CITY: Kenilworth
(D) STATE: New Jersey
(E) COUNTRY: USA
(F) ZIP: 07033
20
(v) COMPUTER READABLE FORM:
(A) MEDIUM TYPE: Floppy disk
(B) COMPUTER: Macintosh
(C) OPERATING SYSTEM: 7.5.3
25
(vi)}) CURRENT APPLICATION DATA:
(2) APPLICATION NUMBER:
(B) FILING DATE:

30 (vii} PRIOR APPLICATION DATA:
(A) APPLICATION NUMBER: US 08/649,553
(B) FILING DATE: 17-MAY-1996

{(viii) ATTORNEY/AGENT INFORMATION:
35 {A) NAME: Cynthia L. Foulke, Esq.
(B) REGISTRATION NUMBER: 32,364
{C) REFERENCE/DOCKET NUMBER: DX(Q580PCT

(ix) TELECOMMUNICATION INFORMATION:
40 {a) TELEPHONE: 908-298-2987
{B) TELEFAX: 908-298-5388

45 (2) INFORMATION FOR SEQ ID NO:1:
{i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 2635 base pairs
{B) TYPE: nucleic acid
(C) STRANDEDNESS: single
50 {D) TOPOLOGY: linear

{ii) MOLECULE TYPE: cDNA
55 {ix) FEATURE:
: (A) NAME/KEY: CDS
{B) LOCATION: 97..2082
60 (xi) SEQUENCE DESCRIPTION: SEQ ID NO:1:

ATTCCGGCGG CTGCCAMATT GCCAGGGCCT TCACAGTTTG ATTCCATITC TCAGCTCCAA
60



-40 (A) TELEPHONE: 908-298-2987 (B) TELEFAX: 908-298-5388 (2)
| NFORVATI ON FOR SEQ ID NO 1: 45 (i) SEQUENCE CHARACTERI STICS: (A) LENGTH:
2635 base pairs (B) TYPE: nucleic acid (C) STRANDEDNESS:. single 50

" (D) TOPOLOGY: linear (ii) MOLECULE TYPE: cDNA 55 (i x) FEATURE: (A
NAVE/ KEY: CBO 78452 OCATI ON:  97..2082 60 (xi) SEQUENCHUSEBOBISRT| ON:
SEQ I D NO 1: ATTCCGGCGG CTGCCAAATT GCCA! TCACAGTTTG ATTCCATTTC
TCAGCTCCAA 60 7144
PCT/ US97/ 07648 M%%W&Fﬁﬁ &2 GFE RFSAEETrINC cac GTC
AGC 114 Met Al a Phe Asp Val Ser 1 §eb aAlSGnl Tap It GG GIG GIG
CTG TTT TCT GCC GGC TGT AAA GIC ATC ACC 162 Cys Phn Phe Trp Vals Val Leu Phe
Ser Ala Ay LsVaI lle Thr 10 20

10 TCC TGG GAT A"r‘{? TEE TS FTEREC XK @SFAT@:ECM@CAFRA W&/ GTOARTAACE 210 Ser
Trp Asp A n Mt a
30 p p hlxee Pﬁ H’ XI§1 Q’ali ﬂu Pl‘éS gexLX§a gﬂ'& é::ll;g ﬁ%?% C ACT

GAA AAT TTA sl CT
CTA CCA AAC A®A 258 QIS Gu Asn Leu Ay Leu Ser Au Ile Pro Asp Thr Leu Pro
Asn Thr 40 TCC TGG GAT caqgvrs TGC ATT GAG ARA GAA GOC 20CAGA KRATEITRAT TG GAA

TTC AGC TTT AAT T:Fe I Yp ASD t'%-l;ls: ]9.6‘ Mys?’g?u Ala Asn Lys Thr Tyr Asn
25 35
15

TGT GAA AAT TTA GGT CTC AGT GAA ATC CCT GAC ACT CTA CCA AAC ACA
258
Cys Glu Asn Leu Gly Leu Ser Glu Ile Pro Asp Thr Leu Pro Asn Thr
40 45 50
20
ACA GAA TTT TTG GAA TTC AGC TTT AAT TTT TIG CCT ACA ATT CAC AAT
306
Thr Glu Phe Leu Glu Phe Ser Phe Asn Phe Leu Pro Thr Ile His aAsn
55 60 65 70
25
AGA ACC TTC AGC AGA CTC ATG AAT CTT ACC TTT TIG GAT TTA ACT AGG
354
Arg Thr Phe Ser Arg Leu Met Asn Leu Thr Phe Leu Asp Leu Thr Arxrg
75 80 85
30
TGC CAG ATT AAC TGG ATA CAT GAA GAC ACT TTT CAA AGC CAT CAT CAA
402
Cys Gln Ile Asn Trp Ile His Glu Asp Thr Phe Gln Ser His His Gln
90 95 100
35 ’
TTA AGC ACA CTT GTG TTA ACT GGA AAT CCC CTG ATA TTC ATG GCA GAa
450
Leu Ser Thr Leu Val Leu Thr Gly Asn Pro Leu Ile Phe Met Ala Glu
' 105 110 115
40
ACA TCG CTT AAT GGG CCC AAG TCA CTG AAG CAT CTT TTC TTA ATC Caa
498
Thr Ser Leu Asn Gly Pro Lys Ser Leu Lys His Leu Phe Leu Ile Gln
120 125 130
45
ACG GGA ATA TCC AAT CTC GAG TTT ATT CCA GTG CAC AAT CTG GAA AAC
546
Thr Gly Ile Ser Asn Leu Glu Phe Ile Pro Val His Asn Leu Glu Asn
135 140 145 150
50
TTG GAA AGC TTG TAT CTT GGA AGC AAC CAT ATT TCC TCC ATT AAG TTC
594
Leu Glu Ser Leu Tyr Leu Gly Ser Asn His Ile Ser Ser Ile Lys Phe
155 160 165
55 _
CCC AAA GAC TTC CCA GCA CGG AAT CTG AAA GTA CTG GAT TTT CAG AAT
642
Pro Lys Asp Phe Pro Ala Arg Asn Leu Lys Val Leu Asp Phe Gln Asn
170 175 180
60
AAT GCT ATA CAC TAC ATC TCT AGA GAA GAC ATG AGG TCT CTG GAG CAG
690
Asn Ala Ile His Tyr Ile Ser Arg Glu Asp Met Arg Ser Leu Glu Gln
i85 190 195



.Thr
60
AAT

* Thr

TGC
I'le
95

TTC
Al a
CCcC
Ser

130.

Thr
140

AGC.

Hi s
CcCC
Asp
175
TCT
du

G u Phe Leu A u Phe Ser Phe Asn Phe Leu Pro Thr Ile His Asn 55

65 70 25 AGA ACC TTC AGC AGA CTC ATG
CTT ACC TTT TTG GAT TTA ACT AGG 354 Arg Thr Phe Ser Arg Leu Met Asn Leu
Phe Leu Asp Leu Thr Arg 75 80 85 30
CAG ATT Aﬁ%’i"’éﬁsﬁm CAT GAA GAC ACT TTT CAA AGC CAT CATPERRSHFPI4®ys qn
Asn Trp Ile Hs Qu Asp Thr Phe An Ser Hs Hs dn 90

100 35 TTA AGC ACA CTT GTGYFIA ACT GGA AAT CCC CTG ATA
ATG GCA GAA 450cterrSainc Tdia ActUckahad eoc Bt dacyasdsintPeer heal et arfPhe Met
du 105 738 110 115 40 ACA TCG CTT AAT GGG
AAG TCA CTG thsaflgﬁfnm Sler-'ALwrgsg:RAe 498 GFMrASSegsq_Bﬂ Bes Sy ylero Lys

: 0 0 10
Leu Lys H s Teu Phé Leu Ile @n 12 125
45 ACG GGA ATA dLcAh e TderGie dadrl 16 he€Ghe @he GAGEAAITdCARE @A BAC 546
Ay Ile Ser Asn7é.eu G u Phe Ile Pro Val H's Asn Leu Qu Asn 135
Gl Keu Gly Ala Phe Asp Ser FBr 3Bl TPh€ GIAASXCEUl A& FAd GO¥ T GGA

AAC CAT ATTROrcc?¥C ATT AAG TTC2HB4 Leu G u Ser?%Peu Tyr Leu G ¥38er Asn

Ile Ser Ser Ile Scf 155 A 65 55
AR GaC T1C CoSRRCTIEn 8 o acr qrn apa ame il o cre g g g a0 Do
Phe Pro Al a Ar gciAsmht Gurolass Mal séxewaldIpe Bhe Xshrslisheul@lh Asn Ser Thr

15 180 60 AAT &3P ATA CAC TAC RBC TCT AGA GAA @% ATG AGG

CTG GAG CAG 690,451,818 gt Hcca ok i S5 S a Mol UL o GuPer L

dn 185 882
' Thr Gln Ser Leu Trp Leu Gly Thr Phe Glu Asp Ile Asp Asp Glu Asp

20 250 255 260

ATT AGT TCA GCC ATG CTC AAG GGA CTC TGT GAA ATG TCT GTT GAG AGC

930

Ile Ser Ser Ala Met Leu Lys Gly Leu Cys Glu Met Ser Val Glu Ser
25 265 270 275

CTC AAC CTG CAG GAA CAC CGC TTC TCT GAC ATC TCA TCC ACC ACA TTT

978

Leu Asn Leu Gln Glu His Arg Phe Ser Asp Ile Ser Ser Thr Thr Phe
30 280 285 290

CAG TGC TTC ACC CAA CTC CAA GAA TTG GAT CTG ACA GCA ACT CAC TTG

1026

Gln Cys Phe Thr Gln Leu Gln Glu Leu Asp Leu Thr Ala Thr His Leu
35 295 300 305 310

AAA GGG TTA CCC TCT GGG ATG AAG GGT CTG AAC TTG CTC AAG AAA TTA

1074

Lys Gly Leu Pro Ser Gly Met Lys Gly Leu Asn Leu Leu Lys Lys Leu
40 315 320 325

GTT CTC AGT GTA AAT CAT TTC GAT CAA TG TGT CAA ATC AGT GCT GCC

1122 .

Val Leu Ser Val Asn His Phe Asp Gln Leu Cys Gln Ile Ser Ala Ala
45 . 33D 335 340

AAT TTC CCC TCC CTT ACA CAC CTC TAC ATC AGA GGC AAC GTC AAG AAA

1170

Asn Phe Pro Ser Leu Thr His Leu Tyr Ile Arg Gly Asn Val Lys Lys
50 345 350 355

CTT CAC CTT GGT GIT GGC TGC TTG GAG AAA CTA GGA AAC CTT CAG ACA

1218 )

Leu His Leu Gly Val Gly Cys Leu Glu Lys Leu Gly Asn Leu Gln Thr
55 360 365 370

CTT GAT TTA AGC CAT AAT GAC ATA GAG GCT TCT GAC TGC TGC AGT CTG

1266

Leu Asp Leu Ser His Asn Asp Ile Glu Ala Ser Asp Cys Cys Ser Leu
&80 375 " 380 385 390

CAA CTC AAA AAC CTG TCC CAC TTG CAA ACC TTA AAC CTG AGC CAC AAT
1314

Gln Leu Lys Asn Leu Ser His Leu Gln Thr Leu Asn Leu Ser His Asn
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GCC
Asn

- 205

AAC
Ay
GGA
Pro
235
TTT
Asp
260
Ser
265
TCT
I'le
290
Adn
300
GGT
Leu
325
Val
330

10 215 220 225 230
ACT CCA AAT TTG TCT GI'F ATA TTC AAT GGT éF?S CAG AAC TCT ACT 834 dy Thr
Asn Leu Ser Val Ile Phe ASR°Ay Leu G n A0 Ser Thr 15 405
aac €4t cor cre cac acr caftecrete GRS chir Irdr Téer M8 G5 GGA ACA
GAG GAC ATT GBB2GAC GAA GAT 882 Thr G n Ser Leu Trp Leu Ay Thr Phe Gu
Ile Asp Asp Glm L&Y Gly Leu Gln Ser Gln2BIk Phe Lys Glu Cys Pro GRDbeu
ATT AGT TCA GCC ATG CTEIRNAG GGA CTC TGILSGAA ATG TCT GT420GAG AGC 930 Il e .
Ser Ala Met £ ¥ad e QR frUadBled
1410'12'§§'(s)° » %EEGC?%?X% gfé‘%éf‘%ﬁ% &% cac TTC
GAC ATC TOA Tt PéaCLACAsd Léu 8 BheuThiSArd eeu @hifl 10 Uashi S1aAPEp Bie Ser Asp .
Ser Ser Thr Thr Phe4@) 280 43¢0 2'85
CAG TGC TTC A CT% CAA GAAC TTG _GAT CTC%; CT CAC TTG 1026
Cys Phe Thr JLeu o mEC 80 Aep el ThPE ATS c’fﬁr“lzh STOLRCr 3 205
15 Ser %Phe Gln Asn Leu His phalBe\@fh GO5 LLI AL Keul il ATG AAG
CTG AAC TTG CTC &G AAA TTA 10744dsys Ay Leu Prasper Gy Met Lys Ay
Asn Leu Leu s L s Leu 40 315 320
GIT CTC AGT %ﬁ“’rﬁ&céﬁ? R CASTEATTERT CR GR¥F (SORCGITACGESP &FF 1122
Leu Ser gy isi;es 160 R0t Qe ARUoLY i Lhll kb 238T01d) Bt O
455 460 0 AAT 'hés CCC T a4 CAC CTC
TAC ATC AGA GGEC AAC GTG AAG AAA 1170
CTC CGG CAT CTC AAC TTA AAA GGG AAT CAC TTT CAA GAT GGG ACT ATC
1554
25 Leu Arg His Lieu Asn Leu Lys Gly Asn His Phe Gln Asp Gly Thr Ile
475 480 485
ACG AAG ACC AAC CTA CTT CAG ACC GTG GGC AGC TTG GAG GTT CTG ATT
1602
30 Thr Lys Thr Asn Leu Leu Gln Thr Val Gly Ser Leu Glu Val Leu Ile
490 495 500
™G TCC TCT TGT GGT CTC CTC TCT ATA GAC CAG CAA GCA TTC CAC AGC
1650
35 Leu Ser Ser Cys Gly Leu Leu Ser Ile Asp Gln Gln Ala Phe His Sex
505 510 515
TTG GGA AAA AﬂpfAGC CAT GTA GAC TTA AGC CAC AAC AGC CTG ACA TGC
1698
40 Leu Gly Lys Met Ser His Val Asp Leu Ser His Asn Ser Leu Thr Cys
520 525 530
GAC AGC ATT GAT TCT CTT AGC CAT CTT AAG GGA ATC TAC CTC AAT CTG
1746
45 Asp Ser Ile Asp Ser Leu Ser His Leu Lys Gly Ile Tyr Leu Asn Leu
535 540 5495 550
GCT GCC ARAC AGC ATT AAC ATC ATC TCA CCC CGT CTC CTC CCT ATC TTG
1794
50 Ala Ala Asn Ser Ile Asn Ile Ile Ser Pro Arg Leu Leu Pro Ile Leu
555 560 565
TCC CAG CAG AGC ACC ATT AAT TTA AGT CAT AAC CCC CTG GAC TGC ACT
1842
55 ser Gln Gln Ser Thr Ile Asn Leu Ser His Asn Pro Leu Asp Cys Thr
570 575 580
TGC TCG AAT ATT CAT TTC TTA ACA TGG TAC AARAA GAA AAC CTG CAC AAA
1890
60 cCys Ser Asn Ile His Phe Leu Thr Trp Tyr Lys Glu Asn Leu His Lys
. 585 5980 595

PCT/ US97/ 07648
ATC AAC CTA AGC CTG AAC TTC AAT GGC AAT AAT GIT AAA GGI ATT 738 Ala Ile

Leu Ser Leu Asn Phe Asn Gy Asn Asn Val Lys Ay Ile 5 200
210 GAG CTT GGG GCT TTT GAT TCA ACG GIC TTC CAA AGT TTG
TTT CCAWBYMHESE Leu Ay Al a Phe Asp Ser Thr Val Phe GRETBISS747648 -Asn Phe

CIT GAA GGC TCG GAG GAG ACA CGT GTG CAA AAC

1938

CCG CCA TCT CTA AGG



.Asn Phe Pro
345

GAG AAA CTA
- Lys Leu Ay
370 CTT GAT
Leu Asp Leu
380

TTG CAA ACC
‘An Thr Leu

Ser Leu Thr His Leu Tyr Ile Arg Ay Asn Val Lys Lys 50
350 355 CIT CAC CTT GGI' GIT G&C TGC TTG
GGA AAC CTT CAG ACA 1218 Leu His Leu Gy Val dy Cys Leu Gu

Asn Leu A n Thr 55 360 36

MRIKSICAT AAT GAC ATA GAG GCT TCT GAC TGC TGC"%&YS”&‘PE?‘EZ%

Ser H's Asn Asp Ile Gu Ala Ser Asg, Cys Cys Ser Leu 60 375
483, a1y ser ol S1u A0 GAN CIG AAS AGETGLTRG CAC

TTA AACCTEG0AGY CACCAAT 12b4 G n Leu Lys Ase Leu Ser alpds 15

Asn Leu Ser H's Asn V\D 97/ 44452

PCT/ US97/ 07648 395 GGA GTT AAG CTA TCT GAP(STC RAG CIT TCC TGT GGQ(ITRRE €CTAWTT GGT

CTC CAG AGT CA
Leu G n Ser
420 GAA CTC
A u Leu Leu
430 .

CTC ACT TAC
Leu Thr Tyr
AGC AAT CAG
Ser Asn G n
465

GGG ACT ATC
Ay Thr Ile
CTT CAG ACC
Leu A n Thr
500

€]
an ;\(':é E’hea g‘AS@ s al eu silfig}; %ly Igeql‘hlz I?laL§P§415y

CTC GAT TTG GCA TTT ACC CGC TTA CAC ATT AAT GCT CCA CAR 1410 10
Asp Lewohl mrrpive T'.rw cm gmemr'm- ¢1Aemtns MTGAITZRC RCY KUTNCTE26Ta

0 20385 AGT C. CAT TTC CIT CAG GIT CTG AAT
1458 15 & M5 8*“13@@5 SR L ’cF“H§§0 PR LER MYy ﬂe\c/gg ¥ Asn
440 1245 450 TGC TTCCTT GAT ACC
CAT CThr€TrrGEA GRCARN AACRAT@EHT Ac0fcAar TAY AR cLerr Hgp Thr
H 45LewroBz2u Ala Ay Leu Pro Val 455 ' 460

Phg 7RheCYi@ LeATyeieuARe FBATIARY GO SAT RIACPEETT CAA GAT

1554 25 Leu ArH s Leu Asn Le¥PLys @y Asn H¥%Phe G n Asp
475  pecreaaceT TTCCAGAGHA AGCAAATAAG TETGCTTAGH ARAKNPECR VEEEaAEC CTA
GT@0GGR1AEC T1G GAG GIT CTG ATT 1602 30  Thr Lys Thr Asn Leu

Val Gy Ser Leu Gu Val Leu Ile 490 _ 495
AACTGTCATC TGCTGGTGAC CAGACCAGAC TTTTCAGATT GCTTCCTGGA ACTGGGCAGG

2202

25 GACTCACTGT GCTTTTCTGA GCTTCTTACT CCTGTGAGTC CCAGAGCTAA AGAACCTTCT
2262

AGGCAAGTAC ACCGAATGAC TCAGTCCAGA GGGTCAGATG CTGCTGTGAG AGGCACAGAG
2322

30 :
CCCTTTCCGC ATGTGGAAGA GTGGGAGGAA GCAGAGGGAG GGACTGGGCA GCGGACTGCCG
2382 .

GCCCCGGAGT CTCCCACAGG GAGGCCATTC CCCTTCTACT CACCGACATC CCTCCCAGCA
35 2442

CCACACACCC CGCCCCTGAA AGGAGATCAT CAGCCCCCAC AATTTGTCAG AGCTGAAGCC
2502

40 AGCCCACTAC CCACCCCCAC TACAGCATTG TGCTTGGGCTC TGGGTTCTCA GTAATGTAGC
2562

CATTTGAGAA ACTTACTTGG GGACAAAGTC TCAATCCTTA TTTTAAATGA AAAAAGAAAA
2622
45
GAAAAGCATA ATA
2635

50 {2) INFORMATION FOR SEQ ID NO:2:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 661 amino acids
(B) TYPE: amino acid
55 (D} TOPOLOGY: linear

{ii) MOLECULE TYPE: prote:.n
60 (xi) SEQUENCE DESCRIPTION: SEQ ID No 2.
Met Ala Phe Asp Val Ser Cys Phe Phe Trp Val Val Leu Phe Ser Ala
1 ] 10 o 15

Gly Cys Lys Val Ile Thr Ser Trp Asp Gln Met Cys Ile Glu Lys Glu



. TTG TCC TCT TGI GGI CTC CTC TCT ATA GAC CAG CAA GCA TTC CAC ACGC 1650 35

Leu Ser Ser Cys Ay Leu Leu Ser Ile Asp G n A@n Ala Phe H s Ser 505

510 515 TTG GGA AAA ATG AGC CAT GTA GAC TTA AGC CAC AAC AGC
CTG ACA TGC 1698 40 Leu Gy Lys Met Ser His Val Asp Leu Ser His Asn Ser
Leu Thr CysWo230M444s2 525 530 GRCTASD/OAS - GAT TCT
CTT AGC CAT CIT AMG GA ATC TAC CTC AAT CTG 2446 45 Asp Ser lle Asp Ser
Leu Ser H's Leu Lys Ay Ile Tyr Leu Asn Leu 535 540

545 550 GCT*YG0C AAC AGC- ATEPAAC ATC ATC TCA®CCC CGT CTC CTC
_CCT ATC TTG 1794 280 aenflya AlArASAaSys'di6 AW Ldd 61y Ly S8L BLOLA g leu Leu
‘Pro Il e Leu 555 s 560 40 56549 CC CAG CAG AGC ACC
-ATT AAT TTA ABT CAT AAC CCC CTG GAC TGC ACT 1842 55 Ser @ n dn Ser Thr
Ile Asn Leu Ser PFR TBElep, Bro ase A8 Thy SlphPhestey Glu Phe Ser Phe Asn K5

580 TGC TCG AAT ATT T TTC TTA ACA TAC AAA GAA ﬁ‘l\c C_TG CAC AAA 1890 60
Cys Ser Asn lle lfeg f2BOmreticl Bl RER ALY Ty heChdk %n&?lﬁeﬂﬁn% %5
590 10 65 595 CIT GAA GBL TCG GAG GAG CGI GIM CAA AC COG CCA .

TCT CTA AGG 1938 WD 97/ 44452 _
PCT/ US97/ 07648 6Fhedgu@ap ¥gy Thip ArgCGys §lp %Aggr Grovate Bis GAYRASPrBPro Ser
Leu Arg 600 60 610 GGA GTT AAR& CTA TCT GAT

GTC AAG CTT I6C B Pt THis il G 1Al Ase? thrlf8H6vid Yeadhy laf§ dsBUpr3er Asp
Val Lys Leu Ser Cys Gy IlwoThr Ala Il e 61f05 110620

625 630 GBC ATT TTC TTT CTC ATA GTA TTT CTA TTA TTG TTG
GCT ATT CTG CTa lev 1120% ¥ety A}y Gleffer e pAm Ewgre SegetesLeu Leu
Ala Ile Leu hgu 635 640" 22845 TTT TTT GCA GIT
AAA TAC CTT CTC A@ﬁ@@%ﬁrf\f‘e %ﬁ‘l@é@ﬂ;—rﬁe-ré\& Asn Leu Glu Phe Ile Pro

130 135 140
Val His Asn Leu Glu Asn Leu Glu Ser Leu Tyr Leu Gly Ser Asn His
25 145 150 158 160
Ile Ser Ser Ile Lys Phe Pro Lys Asp Phe Pro Ala Arg Asn Leu Lys
165 170 178
30 val Leu Asp Phe Gln Asn Asn Ala Ile His Tyr Ile Ser Arg Glu Asp
180 185 190
Met Arg Ser Leu Glu Gln Ala Ile Asn Leu Ser Leu Asn Phe Asn Gly
195 200 205
35
Asn Asn Val Lys Gly Ile Glu Leu Gly Ala Phe Asp Ser Thr Val Phe
210 ' 215 220
Gln Ser Leu Asn Phe Gly Gly Thr Pro Asn Leu Ser Val Ile Phe Asn
40 225 230 235 240
Gly Leu Gln Asn Ser Thr Thr Gln Ser Leu Trp Leu Gly Thr Phe Glu
245 250 255
45 Asp Ile Asp Asp Glu Asp Ile Sexr Ser Ala Met Leu Lys Gly Leu Cys
260 265 270
Glu Met Ser Val Glu Sexr Leu Asn Leu Gln Glu His Arg Phe Ser Asb
275 280 285
50
Ile Ser Ser Thr Thr Phe Gln Cys Phe Thr Gln Leu Gln Glu Leu Asp
290 295 300
Leu Thr Ala Thr His Leu Lys Gly Leu Pro Ser Gly Met Lys Gly Leu
55 305 310 315 320

Asn Leu Leu Lys Lys Leu Val Leu Ser Val Asn His Phe Asp Gln Leu
325 330 335

60 Cys Gin Ile Ser Ala Ala Asn Phe Pro Ser Leu Thr His Leu Tyr Ile
340 3458 350

Arg Gly Asn Val Lys Lys Leu His Leu Gly Val Gly Cys Leu Glu Lys
355 360 365



-15 2082 Phe Phe Ala Val Lys Tyr Leu Leu Arg Trp Lys Tyr G n H s Phe 650
655 660 TGCTGAAGGT TTCCAGAGAA AGCAAATAAG TGTGCTTAGC
AAAATTGCTC TAAGTGAAAG 20 2142 AACTGTCATC TGCTGGTGAC CAGACCAGAC TTTTCAGATT

" GCTTCCTGERA ACTGGEECAGG 2202 25 GACTCACTGT GCTTTTCTGA CCTTCTTACT CCTGTGAGIC

CCAGAGCTAA ACKRIFMBY 2262 AGGCAAGTAC ACCGAATGAC TCAGTCCAGA FEHSFHAMG:
CTGCTGTGAG AGGCACAGAG 2322 30 CCCTTTCCGC ATGT GA GTGGGAGGAA GCAGAGGGAG
GGACTGGGCA GGGACTGCCG 2382 GCCOCCGGAGT CTCCCACAEE GAGGCCATTC CCCTTCTACT
CACCGACATC CCTCCCAGRA &fy Asr?442 cTRAGAGAGCGICHRCEET GAd MEGRGATIGATICAGCCCCCAC
AATTTGTCAG AGCTGAAGCC 2B02 40  AGCCCATBAC CCACCCCCAC IBACAGCATTG TGCTTGGGTC

TGGGTTCTCA GTAATGTAGC 2562 CATTTGAGAA ACTTACIT CAAGTC TCAATOCTTA
TTTTAAATGA AP Y BY TR 1A ii?-p SEJJEs ‘i\ﬁl’cﬂmﬁp\l
SEQ ID NO 2: (i) SEQUENCE CHARACTERI'STICS: (A) LEN 661 am no acids (B)

TYPE: amino acid 5hueu Asn Leu Ser His AshB1uTEROL&AGHly lLev@ah deiri 1nVRIECKL E
TYPE: protein XI) SEQUENCE DES@RﬁPTI O\I SEQ | DAND 2: 60 Met Al alfPhe Asp

Vo S o0 TS LR Yo iy %;Aé%%'e“rr 32 BTAREys 11 e

Gu Lys Qu WO 97/ 44452

PCT/ US97/ 07648 62 2Afis Ile Asn Ala Pro Gln $&r Pro Phe Gln Asn Leu His3Phe Leu Gln
15 435 440 445

Val Leu Asn Leu Thr Tyr Cys Phe Leu Asp Thr Ser Asn Gln His Leu
450 455 460

20 TLeu Ala Gly Leu Pro Val Leu Arg His Leu Asn Leu Lys Gly Asn Ris.
465 470 475 480

Phe Gln Asp Gly Thr Ile Thr Lys Thr Asn Leu Leu Gln Thr Val Gly

485 490 495
25
Ser Leu Glu Val Leu Ile Leu Ser Ser Cys Gly Leu Leu Ser Ile Asp
500 505 510
Gln Gln Ala Phe His Ser Leu Gly Lys Met Ser His Val Asp Leu Ser
30 515 520 525
His Asn Ser Leu Thr Cys Asp Ser Ile Asp Ser Leu Ser His Leu Lys
530 535 540
35 Gly Ile Tyr Leu Bsn Leu Ala Ala Asn Ser Ile Asn Ile Ile Ser Pro
545 550 555 560
Arg Leu Leu Pro Ile Leu Ser Gln Gln Ser Thr Ile Asn Leu Ser His
565 570 575
40
Asn Pro Leu Asp Cys Thr Cys Ser Asn Ile His Phe Leu Thr Trp Tyr
580 585 590
Lys Glu Asn Leu His Lys Leu Glu Gly Ser Glu Glu Thr Arg Val Gln
45 595 600 605
Asn Pro Pro Ser Leu Arg Gly Val Lys Leu Ser Asp vai Lys Leu Ser
610 615 620
S50 Cys Gly Ile Thr Ala Ile Gly Ile Phe Phe Leu Ile Val Phe Leu Leu
625 630 635 640
Leu Leu Ala Ile Leu Leu Phe Phe Ala Val Lys Tyr Leu Leu Arg Trp
645 650 655
55
Lys Tyr Gln His Phe
660
{(2) INFORMATION FOR SEQ ID NO:3:
60

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 7 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single



Al a
40

Ser
"Hi s
70

I'le
15

105
. Lys
Leu
140
145
Ser
170
Ile
Ser
200
Ser
Asn
230
Adn
255
260
Asn
285
295
Met
320
330

Asn Lys Thr Tyr Asn Cys GQu Asn Leu Gy Leu Ser Au Ile Pro 35

45 5 Asp Thr

Phe Asn Phe 50

Leu Pro Asn Thr Thr A u Phe Leu @ u Phe

55 60 Leu Pro Thr Ile

Asn Arg Thr Phe Ser Arg Leu Met Asn Leu Thr 10 65

275
Asn Trp Ile H's Au Asp Thr

Phe G n Ser H's H s n
110 @éu“%’g

85

80 Phe Leu Asp LewcThisorwrgusCys G n
90 95

ery Thr LeuC‘VaI Leu Thr Ay Asn Pro 100

Hel¥8B*Ala G u Thr Ser Leu Asn Gy Pro

Ser Leu Lys 115 (ii) MOLECULE TYPE: dudfd 125 20 H's Leu Phe
IIeGInXEr Ay Ile Ser AsnLeuGIuPheIIeProl30 135
Val His n Leu Gu Asn Leu G u Ser Leu Tyr Leu Ay Ser Asn H's 25

150

155 160 Il e Ser

e Lys Phe Pro lius degbaicolcRnday /L ASyd:gy Lys 165

175 30 Val

Ser Arg &fu ASEATRO

Leu Gu dn Aalle Asn Leu
205 35 Asn

Thr Val Phe 210

Phe Gy @y Thr Pro Asn Leu
235

Ser Leu Trp Leu Gy Thr Phe

Ser
Asn

Ser

Au

Leu Asp

N"Asn Asn Ala Ile H's Tyr
185 190 Met Arg
Leu Asn Phe Asn Ay 195
Val Lys Ay Ile GQu Leu Ay Al a Phe Asp
215 220 @ n Ser Lau
Val 1le Phe Asn 40 225
240 Gy Leu A n Asn Ser Thr Thr
245 250

45 Asp Ile Asp Asp Qu Asp Ile Ser Ser Ala Met Leu Lys Ay Leu Cys

265

270 Au Met Ser Val Qu Ser Leu

Leu @n GQu H's Arg Phe Ser Asp 275 280
50 Ile Ser Ser Thr Thr Phe G n Cys Phe Thr A n Leu Gn Gu Leu Asp 290
300 Leu Thr Ala Thr Hi's Leu Lys Ay Leu Pro Ser Ay

Lys Gy Leu 55 305
Asn Leu Leu Lys Lys Leu Val
335

Leu

310 315
Ser Val Asn H's Phe Asp GLn Leu 325



Sos | IMMM AU NESS A5 &% Aen v’ 35 e Leu S teu oy val oy

Cys Leu € utlLys 35 360 _ 365 WO 97/ 44452
PCT/ uso7/ 07648 63 Leu Ay Asn Leu @ n Thr Leu Asp“beu Ser His Asn Asp |le
Qu Ala 370 WO97H44s2 375 380 5  SefCE ”&‘iﬁégq/s
Ser Leu A n Leu Lys Asn Leu Ser H's Leu A n Thr 385 390
395 400 Leu Asn Leu Ser His GQu Pro Leu Ay Leu A n Ser
G n Al a Phe 405 410 415 10 Lys Qu Cys Pro
An Leu Gu Leu Lel"H IEeGMAPEDRE Thr Arg Leu 420 425
430 Hs Ile Asn Al a Pro Gn Ser Pro Phe A n Asn Leu H s Phe Leu @n 15
435 V L Cys
Phe Leu Asp Thr sert Asn so]l_ﬁted or ﬁ‘eﬁombﬂq%t ﬁhci@ﬂc’%%} €Hed@ing

460°20 Leu Ala Gy LBympRPBARNL EEBt%’E; 95 sfresme%&ﬂeg&oﬁys Gy Asn His
465 470 475 480 Phe dn

aop 0 T e T2 gpiisaliat e Pt PRl 08 of clgin 4y Lo

Leu Ser Ile Asp 500 whereJ.n said nugpeic acid comprises a gggu@qp GI n Al a

Phe H's Ser Leu Gy Lydekbhedein ISEQ YoINGs@.Leu Ser 30 515
520 10 525 His Asn Ser Leu Thr Cys Asp Ser Ile Asp Ser Leu
Ser H's Leu LyS 530 540 35 Ay Ile
Tyr Leu Asn Leu Al &-A fhaspuskgiq Iaélﬂsﬂfl¢3@14m &, Sehergin 5a3d nucleic

550 5agid exh:.bn.ts at leadt®@bB0f 86 ilRutPep tda Leu Ser
Adn dn Ser ThrIIeAspllE 570

575 40 Asn Pro Leu Asp™ty &@ endding said SRV Lou Thr Trp Tyr 580
585 590Lys GIuAsnLequs Lys Leu u Ay Ser Au Gu

Thr Arg Val G ns45 4. The isoldt®d or recombinant nuéldlic acid of claim 2 605
which encodes at least eight consecutive residues of
SEQ ID NO: 2.

5. The nucleic acid of claim 4, which encodes at least
20 twelve consecutive residues.

6. The nucleic acid of claim 4, wherein said nucleic
acid exhibits at least about 80% identity to a
natural cDNA encoding said segment.

25

7. A substantially pure BAS-1 protein or peptide

thereof. |

8. The protein or peptide of claim 7, selected from the
30 group consisting of:
a) a protein or peptide from a primate, including a
human;
b) a protein or peptide comprising at least one
polypeptide segment def:.ned :.n SEQ ID NO: 2;
35 c) a protein or peptide wh:Lch exhlblts a post-
translational mod:.flcat:.on pattern distinct from
a natural BAS-~1 protein; a:nd
d) a protein lacking the 1ntrace11u1ar domain of
BAS- 1.



_ AVvh Px g Gy Val Lys Leu Ser Asp Val Lys Leu Ser 610
615 lm “ | 2050 COys Gy Ile Thr Ala Ile Ay Ile Phe Phe Leu
L eu

630 635
640 Leu Leu Ala Ile Leu Leu Phe Phe Ala Val Lys Tyr Leu Leu Arg Trp 645
650 WO97144452 655 55 Lys Tyr G n His Phe 660 (2) |NIZBS#UY68- FOR SEQ

ID NO: 3: 60 (i) SEQUENCE CHARACTERI STICS: (A) LENGTH 7 base pairs (B)
TYPE: nucleic acid (C) STRANDEDNESS: single & W 97/ 44452

PCT/ US97/ 07648 (D) TOPOLOGY: linear (ii) MOLECULE TYPE: cDNA 5 (xi)
SEQUENCE DESCRI PI! ONtheSp@oE2ihi3;pepd iASCAT Gaim 8 YamSristidgsa

PCT/ US97/ 07648 65 \A@%Bm@t%iﬁ%ﬂré séquélicd %;&ng&ggyog reconbi nant nucl ei c

acid encoding a 5 human_  BAS- 1 J:protel n or fragneht thereof. 2. The
i sol ated or reconbi GRFESARENAIRE RATEigR of A r’r"t’*‘:‘.‘anv\ﬁ%$eir Whexednauc ei ¢ aci d
conprises a @quenca)deka&édmmpﬁﬁ@ LB A ldastl@bdut Jife idenketye awd d of

claim2, wherein said nggi& Gt %hég'ie}&t hggétg aggﬂg% gQggl dentity to

a natural cDNA encodi ng sal se nment e I solat reconbl nant
nucl ei ¢ acid of cl alth 2Sghdche edSatt| keast abgut %s‘@@&@ﬂ?ﬁ ardi dues
of said portion is at least about 17 amino acids; or
c¢) said homology is at least about 70% identity and
10 said portion is at least about 25 amino acids.

10. A fusion protein comprising a BAS-1 peptide of claim
7.

15 11. A composition comprising the protein of claim 7 and a
pharmaceutically acceptable carrier.

12. An antibody'or antibody binding fragment which
specifically binds a recombinant or purified primate
20 BAS-1 protein or fragment thereof.

13. The antibody of claim 12, wherein said BAS-1 protein
is a primate protein, including one from a human.

25 14. The antibody of claim 12 wherein said antibody is

raised against a peptide sequence defined in SEQ ID NO:
2.

15. The antibody of claim 12, wherein said antibody
30 exhibits a Kd of at least about 10 uM.

16. The antibody of claim 12, wherein said antibody is a
monoclonal antibody.

35 17. The antibody of claim 12, wherein said antibody is
labeled.

18. The antibody of claim 12, which:
a) induces strong proliferation of B cells; and/or



: S\Eﬁ“}ﬂ m Ilﬂ _me nucl ei ¢ acid of claima4, which encodes at_least 20—
t I H I“ residues. 6. The nucleic acid of claim THVBGSI-EIEFFWBEEN
nuctei® aci @ exhibits at |east about 80%identity to a naturfal cDNgPLACED

encodi ng said segnent. 25 7. A substantially pure BAS-1 pr '“7 peptTae
t hereof . 8. 9‘8 ein or peptide of claim?7, selected fro ,%” o
group consisting of: a) a protein or peptide §r7oma primate, including a
human; b) a protein orpypepiideces®dedi1rd fabm ! HAHAIAREoROI YRR de segnent
defi ned in SEQ ID NO 2; 35 c) a protein or peptide which exhibits a
post- translational nodifPPIPFOFtSattern distinct froma natural BAS- 1
protein; and. d) a prote| n |l acking the intracellular domain of BAS-I. WO
97/ 44452 expression vector comprisitigl/tHEIALOYONS a21aTHE
protein or pept%de of cI a,l m 8 conprising a segnent exhibiting sequence
honol ogy to a corresp 1Ffb portion of a human BAS-1 wherein: 5 a)
said honology is at | east about 90%identity and said portlon Is at | east

about 9 am no acid ntity and
said portion is at §Feast§&boﬁggﬁé§%no a%t 5Lga§éc%}osal 1{]9:& q1(§ogy |ys at

| east about 70%identity and 10 said portion is at |east about 25
am no acids. 10. A2iusiamethod of nscosgring agsamps-forpapbisfikigf pakeher 7. 15
11. A conposition co [ h t C ceuticall
accept ablme) caerper irllﬁgn %'%ﬁosrqhgn% oﬁ% Z,gaﬁg ?‘?‘gﬂ%% whi ch y
specifically binds a r%ﬁé?ﬁaﬁ? ERCqmRinapE §B 'r]rrﬂré’t%nv and BRseeningt ei n
or fragment thereof. 1fh shi@ aampb@obbzofa sbatif i binAehei of Siid BARIing

protein is a primte %a%t%'eg tbnﬂi‘ﬁj'ﬁ}% gnsr&[_e.rga human.

15 22. The method of claim 21, wherein said sample comprises
proteins derived from a T cell, a dendritic cell,
including a follicular dendritic cell, or a stromal
cell, including a fibroblast cell, an endothelial
cell, and an epithelial cell.

20

23. The method of claim 21, wherein said binding partner
'~ is an antibody, and said sample is a hybridoma
supernatant.

25 24. A method of modulating physiology or development of a
cell comprising contacting said cell with an agonist
or antagonist of a BAS-1 protein.

25. The method of claim 24, wherein said antagonist is an
30 antibody against a primate BAS-1 protein. '

26. The method of claim 24, wherein said contacting is in
combination with a mediator of a signal through the
antigen receptor, the CD40:CD40 ligand pathway, or

35 the CD28/CTLA-4:B7/B70 pathway.

his Sheet Has Been Rerlaced
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Q405613 -5
25 14. The antibody_of claim.12 wherein said antibody is raised agd®@st a

agptide squenc?.gegined in SEQ I D NO 2.Ké5.fTh? ?ntifod% Elﬁtﬁﬂﬂﬂ%&SHEET
erein said anti body a of at |east abo f

16. The anti body of c”m““ H“Imullgnmsal d antibody is a nopogl onal.

antibody. 35 17. The &nt$bddy"ofSclfim 12, wherein said anji pody7 NV 1999
| abel ed. 18. The anti body of claim 12, which: a) induces s}{rpng
proliferation of B cells; and/or 6g7b) protects B cells from

i rradi ati on-i nduced apoptosis. 19. An expression vector conhrising the

claim19. 21. A net of screening a sanpl rtner

for BAS-1 conprising ﬁW@P§P§ﬁ§ of producing a purlfled or reconb|nant BAS- 1
protein, and screening in said sanple for a specific binding of said

bi ndi ng partne; to,said BAS-.1 protein. 15 22. The nethod of claim 21,
wherein sai d saRpl B2 cCORFGIHON VECEPRsCHRRT V3T e Aueledq acadgeddriti c
cell, incl&ing a ¢bdim dul ar dendritic cell, or a stromal cell, including a
fibroblast cell, an endothelial cell, and an-epithelial cell. 20 23. The
met hod of cIa|n121 wherein said blndlng partner is an antibody, and said
sanple is a hy%?rdbnhpﬁmpBﬂdam@mprls5ng4thebme¢ﬁoznnﬁupiaxm ier. ant agoni st

of a BAS-1 protein in contact with a cell for nodul ati ng physi ol ogy or

devel opnent of said cell. 25 The use of claim 24, wherein said

ant agoni st i s &h- 30 method of issseeningi assample i far e BAS:ding paeknex26. The

use  of aloai m 24, fehesE-n TRRPreehgCctnéd Ssttébé3Q1’f0'§F§dmRﬂ gh a nedi ator

of ‘o sional v ougl, (s A (OSE T SHERLCY mhllS COREGR caie e ey o
in said sample for a specific binding of said binding
partner to said BAS-1 protein.

nwel ef ¢ acid of 5y oilldbely 20114 AoSk SeldasaprlSiog Lhe vecTor o

15 22. The method of claim 21, wherein said sample comprises
prqteins derived from a T cell, a dendritic cell,
including a follicular dendritic cell, or a stromal
cell, including a fibroblast cell, an endothelial
cell, and an epithélial cell.

20

23. The method of claim 21, wherein said binding partner
is an antibody, and said sample is a hybridoma
supernatant. '

25 24. Use of an agonist or antagonist of a BAS-1 protein

in contact with a cell for modulating physiology
or development of said cell.

25. The use of claim 24, wherein said antagonist is an
30 antibody against a primate BAS-1 protein.
26. The use . of claim 24, wherein said contact. is in

combination with a mediator of a signal through the
antigen receptor, the CD40:CD40 ligand pathway, or
35 - the CD28/CTLA~4:B7/B70 pathway.



' - the CD28/ CTLA-4: B7/B70 pat hway.
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' '(54) Tltle' HUMAN B- CELL ANT[GENS RELATED REAGENTS

1713 Abstrnct

_ - The purification and nsolatmn of a gene which encodes 2 human B-cell antigen. Nucleic acids, proteins, antibodies, and other reagents
-useful in modulating development of cells, e.g., lymphoid, are provided, along with methods for their use.




