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Background Art

20 A living body of mammals has immune response systems that
excludes pathogenic microorganisms (viruses, bacteria, parasites,
etc.) or foreign bodies (both are called “antigen” in the following)
that have invaded the living body. One of them is called natural
immune response system, another acquired immune response system.

256 The former is an exclusion mechanism comprising phagocytosis by
phagocytes (polymorphonuclear leukocytes, monocytes, macrophages,
etc.), attack by natural killer (NK) cells, and non-specific
recognition such as opsonization of antigen by complements. The
latter, acquired immune response system, is an exclusion mechanism

30 by lymphocytes (mainly, T cells and B cells) that acquired the
specificity to the antigen (namely, activated lymphocytes). B
cells that acquired antigen specificity attack the antigen existing
outside of the cells through production of antibodies specific to
the antigen. T cells that acquired antigen specificity (namely,

35 activated T cells) are classified into helper T cells and cytotoxic
T cells (cytotoxic lymphocyte, CTL). The helper T cells requlate



2 a differentiation of B cells and a production of antibodies, and
destroy the antigen cooperating with phagocytes. The latter, CTLs

attack virus-infected cells and so on by tZhensel ves (Experi nent al

Medi ci ne: SUPPLEMENT, "Bio Science TermLibrary, Imunity", 5 Yodosha,

pp. 14-17 (1995)). This acquisition of antigen specificity by T cells
(nanel vy, activation of T cells) is initiated through recognition by T
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20 stimulation received thereafter. The autocrine of interleukin 2

(IL-2) is necessary for T cells tobe activated, tobedifferentiated

into antigen specific T cell clones, and to be proliferated. 1In

clonal anergy, T cells are inactivated due to no production of IL-2

and no cell division. Namely, the activationof T cells accompanied

26 by production of cytokines such as IL-2 requires the secondary

signal following the first signal through TcR/CD3 complex. This
secondary signal is called costimulatory signal.

T cells receive this secondary signal and transmit it into the

cells by interacting (cell adhesion) with molecules other than MHC

30 on antigen-presenting cells through molecules other than TcR/CD3

complex on the T cell surface. This secondary signal avoids cell

anergy (clonal anergy) and activates the cells.

Although some part of the mechanism of the secondary signal

transmission between antigen-presenting cells and lymphocytes such

35 as T cells have not yet been elucidated in detail, studies so far

have revealed that an important factor for the secondary signal



3 transm ssion is the interaction of CD28 (al so naned Tp44, T44, or
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cells and thynus cells, with CDB0 (al so ndmed B7-1, B7, BBI, or
B7/BBl), which is a cell surface nolecule expressed on 5
antigen-presenting cells (macrophages, nonocytes, dendritic cells,
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20 CD28 is known to be a costimulator molecule transmitting the
secondary signal (costimulatory signal) required for the
activation of T cells and for the avoidance of anergy. The
secondary signal transmitted by binding this molecule to
costimulator molecules, C¢D80 (B7-1) and CD86 (B7-2), on

25 antigen-presenting cells (cell adhesion through the binding
between these molecules), stabilizes mRNA of Thl-type cytokines
and consequently promotes production by T cells of a large amount
of Thl-type cytokines such as I1-2, IFNY, and TNFa . The expression
of CTLA-4 is induced by the primary signal transmitted through

30 TcR/CD3, and the expression is also enhanced by the secondary signal
transmitted by the binding between CD28 and CD80. It is being
revealed that CTLA-4 receives these signals to work to inhibit T
cell function, which is contrary to the activation of T cells by
the secondary signal transmitted by CD28.

35 Human CD28 and CTLA-4 are I-type glycoproteins whose molecular
weights are 44 kD and 41 to 43 kD, respectively. Both have an



4 I mmunogl obul i n-1i ke domain, belong to the i munogl obul in
superfam |y, and have both function as a cell adhesion nol ecul e and
function as a signal transm ssion nol ecul 4. Human CD28 fornms a
homodi mer with a disulfide bond while CITLA-4 5 exists as a nonomer. Both
CD28 and CTLA-4 genes are | ocated at "2433" on human chronosone and
"1C' on nouse chronosone, and are conposed of four (4) exons. Human
CD28 and CTLA-4 are conposed of 220 and_223 am no acids, respectively,
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important role in .mtracellular signal transmlssmn through this
20 7¥YxxM” structure. Furthermore, it has been reported that CTLA-
4 also has a sequence represented by ”“Y¥xxM,” namely “YVKM
(Tyr-val~Lys-Met)” in its cytoplasmic region and that, after being
stimulated, SYP associates with this sequence.
CD28 is expressed specifically in thymocytes and peripheral
256 blood T cells, and CTLA-4 is expressed specifically in activated
T cells (Cell Engineering: SUPPLEMENT, *“Handbook of Adhesion
Molecule”, Shujunsha, pp.93-102 (1994); ibid. pp.120-136;
Experimental Medicine: SUPPLEMENT, “BIO SCIENCE Term Library,
Immunity”, Yodosha, pp.94-98 (1995); Experimental Medicine:
30 SUPPLEMENT, “BIO SCIENCE Term Library, Intracellular Signal
Transduction”, Yodosha, pp.58-59 (1997); Nihon Rinsho, Vol.55,
No.6, pp.215-220 (1997)).
In the regulation of T cell function (the activation and the
inhibition of function of T cells), the importance of interactions
35 amongmultiple molecules such as costimulator molecules (CD28, CD80
(B7-1), cD86 (B7-2), etc.) and CTLA-4, which cooperates with them,



5 (in other words, cell adhesion through the binding between these

nol ecul es) has thus been recogni zed, and this has been drawn attention
to the relationship between these nol ecul & and di seases, and the
treatment of diseases by regulating the function of these 5 nolecules.

As descri bed above, although a living body activates its acquired

| mmune response systen1against antigens that are foreign bodies to the
living body (self), it also has inmunol ogical t ol erance so as to show
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I't has beefinpegpensiivbAeBsogkatBetbunatinediff iMMAo18YitRNR@I erance even
if autoantigen-reactive T cells, which reacts with autoantigen,
20 exist. It has been suggested that in abnormal state of immuhity,
more autoantigen-reactive T cells are activated due to abnormal
excess and continuous expression of costimulatory molecules to
thereby cause autoimmune diseases.
From such viewpoints recently, many attempts to treat various
25 autoimmune diseases by modulating the transmission of
costimulatory signals, for example, the above-mentioned signal
transmission between CD28/CTLA-4 and CD80/CD86, are proposed.
It has been observed CD80, a costimulatory molecule as the ligand
of CD28 and CTLA-4, is abnormally expressed in the antigen
30 presenting cells at the nidus of autoimmune disease such as
rheumatoid arthritis, multiple sclerosis, autoimmune thyroiditis,
allergic contact-type dermatitis, and chronic inflammatory
dermatosis such as lichen planus, and psoriasis. From such
observation, many attempts to treat various autoimmune diseases
35 by modulating the function of CD80 have been made.
It has been proposed to block the function of CD80, by methods



usi ng an anti body agai nst CD80, solubilized protein of CD28 that s a

| i gand of CD80, and solubilized protein of CTLA-4 that is also a ligand
of CD80. Particularly, based on the fact ghat the binding affinity of
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a model for multiple sclerosis (MS), the onset was prevented by

20 short-term administration of CTLA-4-IgFc imzhediately after
immunization (J. Clin. Invest., Vol.95, pp.2783-2789 (1995)).

3. In an NOD (non-obese diabetes) mouse, which is a model for
insulin dependent diabetes mellitus (IDDM), the onset rate was
remarkably decreased by administering CTLA-4-IgFc to the 2- or

25 3-week-old female mouse for two weeks (J. Exp. Med., Vol.181,
pp.1145-1155 (1995)).

4. In rat nephritis by renal glomerulus basement membrane
immunity, Goodpasture’s nephritis model, the improvement of the
symptom has been improved by the administration of CTLA-4-IgFc (Eur.

30 J. Immunol., Vol.24, No.6, pp.1249-1254 (1994)).

5. In type II collagen-induced arthritis (CIA) using a DBA/1
mouse, that is a model for human rheumatoid arthritis, the onset
of arthritis was suppressed by administering the test drug at the
time of the immunization and the production of autoantibodies (IgGl

35 and IgG2) against collagen was inhibited (Eur. J. Immunol., Vol.26,
pp.2320-2328 (1996)).



7 The results of the experinments as nmenti oned above have not yet
clarified in detail the nmechanismof the T cell activation by

i nteracti on between costinulatory nol ecul®s and the rel ated nmol ecul es
(in other words, cell adhesion through the binding between 5 these

nol ecul es). O her unknown nol ecul es may be involved in this mechani sm
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t 10, . di h h b t t
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ce esi o ro e bindin et ween ecul es inv in
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regul agi O} 1% s%*@i@%@fe% f u?)%tn'e?:n ﬁfcﬁaﬁrhaﬁ)iéggle d}k'i)%voflv%d Eﬂkeﬂw

a ve I'n

nol ecul"es Capa atlng Ce esi on |nvo he mechani sm
and of traweghanisme, signals are identified and characterized. 20 An
objective of the present invention is to identify novel cell surface
nmol ecul es haV|ng both functlons of medi ating such cell adhesi on and

si gnal Y : @QEIONt s structural and bi ol ogi cal

char acterlStIfﬁarﬂaeéaeicamge%éﬁloffabeﬂ&r ri? or pHéQidnitdhd SvaPious
prOV|gﬁupharnaceut|cals useful for treatln

eventl n vari ous
aut oi ndifeases. sughps ﬁﬁ%ﬂhﬁ\’%r'peﬂ‘%%a sa“tw's‘gﬂt%fi&ae? gsnodtlergic
mol ecul es dxseaﬁeéo,odaﬁa mmm&ﬁ&ymaa@@he&s c?n be Idewaémpeao ufde*ﬂhefy
OCUS ﬁt 1

such useful ecule i,nvent or

yiphocyt dedianian S¥ thirabfistion of 1nERRykea Hgh a8
diseasesaaﬂheﬂﬂdﬂgﬁhrmhgkashe b$ﬁd1ngdbbhaebmnmmﬂmmnMaﬂIlnnﬂﬁnndwuHJEhe
essenti al | t d

(costi mul egtory signa qq?%ff She éé@gﬁ@‘g@ é)%fr?; %&fsr%ﬁ%.e | nf’ ngét'h‘(’)%if/
and plannef tlympdwicyttes sucztn@a Feoelflls mentlgneﬂaebowglendl'elsetrtmh@mesm
expr essed gl k@ﬁhh)ﬁtlon 88 1 té Criftd fort it d Bahr7Rdedl, Cafil known

adhesi on. esent tor bt ai ned nonocl onal ant i bodi es
agai nst or Wupknoudn @@ﬂﬁc§dﬁﬁh€épﬁbﬂ€b8ﬁe§e€%ﬁFé§§eﬁe%¥ FfResien jtpvetved

in the mechanism and of transmitting signals are identified and
characterized.

20 An objective of the present invention is to identify novel cell
surface molecules having both functions of mediating such cell
adhesion and signal transmission, and to clarify its structural
and biological characteristics. Another objective of the present
invention is to provide pharmaceuticals useful for treating or

25 preventing various autoimmune diseases and inflammatory diseases
by using the novel molecules or antibodies against the molecules.

In order to identify such useful molecules, the preéent
inventors focused on the fact that lymphocytes such as T cells play
an important role in autoimmune diseases and allergic diseases,

30 and the fact that cell adhesion are essential for the signal
transmission of the secondary signal (costimulatory signal) from
antigen presenting cells into lymphocytes, and planned to isolate
and identify cell surface molecules that are expfessed specifically
on lymphocytic cells and that mediate cell adhesion.

35 The present inventors obtained monoclonal antibodies against
various cell surface molecules expressed on the surface of



8 | ynphocytic cells by inmunizing animal s agai nst the |ynphocytic
cells, and isolated and identified desired cell surface nol ecul es t hat
nmedi ate cell adhesion using the nonocl ona anti bodies so obt ai ned. The
met hods used are described in detail below. 5 The present inventors
first adm nistered rat |ynphocytic cell | ine as an antigen to mce and
prepared vari ous nonocl onal anti bodi es. Then, the nonocl onal anti bodies
obt ai ned were reacted with rat |ynphocytic cells used as an antigen, and

tested thelVIRRRGYLIC GRLISPFOHUMBEAING MARHBY] 8saGRIRFT  Bhe nbYRRRPSYEIS o
result, ongellls, eind AsoNaked anal ideht Deteddewtrddwed 1t gurgabul hoBéCulbs

r at | ynmphocyti.¢c | cel | st y.ongl this nocl onal nti bo was

desi gnat ed* at:‘JTégql%Tﬁi G&dy )"“.Jhes%ﬁ‘?}bo%?‘?g nglelmo&ﬁ’é&&“aﬁheantﬂml Bal
anti bodi esobtvéined oUIThe @ tHidsO drdidedcrided in dexgd il ibelown of rat
| ynphogytic cﬂlles in%uce d. b‘y then?J?'l('.iT-]‘_hl acnIt. itbootlggn Q__tg&ﬁ nocl ongh
ant 1 bofly  viasThEcRFERASE i nVertSts Firsk, AlpiRliare¥ed rat' LifpnSEREic

aggl ut i natlixie ofasr aan | amghiagren | tocatice band) Prdpared avarliodg’ masoabonal

i nhi bited ' ie ai . . ' | e
(1w 1y GRS, Sl PG A At B 1poa 1SS 2LhdRY BT fedored
t he nost reiklegat: hymphokybina aells usedadaawi antigeacandtesged thedebfieche
cells, th I | r : S ut i ' C ed
by col| adtborssfiepoEYefad’ dntipob IO v X0 KR cEPILY | 0 2RaUIE. Cons
adhesil@n. of the E@Ppcgepﬁ&c@ﬂﬂh@&}l% Yaresfonade o apglutdmatsethenyat

"JTT. 2 25 ﬁﬂﬁpt&%&'ﬁi& ec@aM g edsbyofgthy Of(thiase nioMbdIiRal onalt AHddPOtKES

were then jdentified, isolated, gnd c,aracterlzed. First, th%

anal ysi s dfesin essﬁ%ﬁpaﬁf‘é%g??d@f' )y TT-Moreovery ; gther, gnejret, the

?lntigen" ilﬁbntﬂ:fl:cgwﬁl c%ﬂﬁip@dﬁeanawsegﬁu?agg\uo S%Wréimﬁﬂ; onthe
uor escent _ant.i body. t echni que using " 3 antJ " a " -

ant i body. L e e e J??‘- %a}ntfggﬁho%ﬁlc cel}f-l-_nzncgq#?cbeﬁy \ﬁi}ee s‘ﬁlgo‘ﬁbl y

expr edbed ant dmdyat ecthisphinasional catt ibgdet iwas eddds igmapbed| a4ITT. 2

cells, act] -ti%:jj nphobl ast cel | s, etc.) activated by stinulating
t hynocyt esdn\z;trall sp}P'e)le% cells with Concanavalin A (ConA), a mtogen, in

particul ar, i%inee hbei vaddatImatjigmodf asatcdymphoei&ioxgeddsi diy whdTT-1
hardly foujftigbP! GRll GRIY Sinhib¥U¥d By BHELSEH fds Ada {ASESEntStdS1 i Bar

sonetinmes called ™resting . .
adhesion molecule-1 (ICAM-1) or Lymphocyte function-associated

20 antigen-1 (LFA-1), which are the most representative known cell
adhesion molecules expressed on the cells, the present inventors
thought that this agglutination was caused by cell adhesion through
unknown adhesion molecules that mediate cell adhesion.

Cell surface molecules (designated “JTT-1 antigen” and “JTT.2

26 antigen”) recognized by each of these two monoclonal antibodies
were then identified, isolated, and characterized.

First, the analysis of the expression patterns of *“JTT-1
antigen” and “JTT.2 antigen” in various cells were analyzed by flow
cytometry based on fluorescent antibody technique using *“JTT-1

30 antibody” and “JTT-2 antibody.” While both “JTT-1 antigen” and
“JTT.2 antigen” were strongly expressed in activated lymphoblast
cells (activated T lymphoblast cells, activated B lymphoblast cells,
etc.) activated by stimulating thymocytes and"spleen cells with
Concanavalin A (ConA), a mitogen, in particular, in the activated

35 1lymphoblast cells, the expression was hardly found in spleen cells
not stimulated at all (these cells are sometimes called “resting



9 | ynphocyt es” herein). The expression patterns of nolecul es

recogni zed by each of "JTT-1 anti body" and "JTT-2 anti body" were al nost
t he sane. - Using an affinity colun® prepared by binding "JTT-1

anti body" 5 to adsorbents, nolecules trapped by the "JTT-1 anti body,
nanel vy, "JTT-1 antigens" were purified fromthe m xture of soluble cel
surface nol ecul es prepared fromthe above-descri bed rat Iynphocytic
cells. The_ nol ec weights. of these purified "JTT- antigens'. were
el yred DIVRBRAHBEPEL: JOLEHoh: Lo | FRPEESRI oM PRELRF S aE : FoResules

ant i body" aedobmsga- PpGeach At & JEB+ tant ibody” veard f*aurE-2 it ibdldyeuhese
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h . , :
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sugar chai ns. UsSrmp iani afifflinityhealumn peépaked sy daindirg rfsITAkle amdtibody”

kD undd nbf-adREBHhES . WS fetiod (X ¥nndd By P8 R f Y - 38T

and about 28TEBR1 antdrgees"rwemet pum@aﬁedr firom;, thieemiktuinekof sodublehgiald

were di gestgfleace 1! feade gbfn' eq s 0 G? §E§éﬁlﬂ%ah fig%ﬂ
ec out

36 kD under non- re uction ¢ tlon and as one no e Wt
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As a rebsult tes significa ntI adhered to the plate (nanely, to

" 37T- 2 aaﬁe—baewf Yagell § FFR-2angikedys cand by HUS-RAGE body mR@SHE, it

ad{rezl gn 25asV\@&ugxkigﬁﬂtHaﬂ3&ﬁk?]1dcmgés bii ndnbp rthp@.@altbﬁSQijﬁee@éh;dfT“J&‘T-
ant i body", ,catin N ,n surface
moleoul o ' antibhfgh i 2k 3 andiady Mierthe Sikey ind Ebarrat i potesne
cl oned geneasentomiodjmeiTHating d:zfrﬁemt sﬁgam cha insunsSpecificalle, whedh
oY o e inRbh S ol ins fRe mpko SRR ETCONEY ADR LI Ly BRI
| yrphdi§i as@éentlfdedr gsdoneomeleanl et wmtrhaabaun:aMshDeendby enpr—eeslucmon

cloning = cofi8iRedny shaZh8 % T [eedFed gﬁ%\gn&%&é?«bw%d’%%u@@

conpl etely novel af gene was . | s determnin

its nucl eo‘ﬁpﬁérsf@qwéﬁé@fb?o HEW?: H’é‘ﬁﬁ’dﬂ"ll éBﬂArémﬁ)‘eFF%yeFﬁéilgeS‘ﬁm
length of themleblltek @BredRient'Eficd 88 65 1. uIOWi tA%bout 36 kD under

non-reduction condition and as one molecule with about 20 kD under
20 reduction condition.

The adhesion of rat thymocytes to the plate coated by the
purified “JTT-1 antigen” was then analyzed. As a result,
thymocytes significantly adhered to the plate (namely, to “JTT-1
antigen”) only in the presence of “JTT-1 antibody” and the adhesion

25 was significantly inhibited in the co-presence of “JTT.2 antibody”,
indicating that “JTT-1 antigen” was the cell surface molecule
mediating cell adhesion.

Next, the present inventors cloned genes encoding “JTT-1
antigen” from rat, human, and mouse, and analyzed their structures.

30 First, the cDNA encoding the full length of “rat JTT-1 antigen”
was isolated from the cDNA library made from the lymphoblasts
derived from ConA-stimulated rat spleen by expression cloning
method utilizing panning method using #JTT-1 antibody” and a
completely novel rat gene was isolated and identified by determining

35 its nucleotide sequence by dideoxy method. The cDNA encoding the
full length' of “human JTT-1 antigen” was also isolated from the



10 CDNA library made from ConA-stimul ated human peri pheral bl ood

| ynphobl asts. by pl aque hybridi zation using the cDNA encodi ng "rat JTT-1
antigen" so obtained as a probe and a conpdetely novel human gene was

i solated and identified by determning its nucleotide 5 sequence by

di deoxy nethod. Simlarly, the cDNA encoding the full | engt h of "nouse
JTT-1 antigen"” was isolated fromthe cDNA |ibrary made fromthe
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T cells, cooperating ) ; e structural sim ]
as fol | onsregion havingthe ghyqositiablierisdtedsd duds tradisnemby anes regaen,
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"Pro-Pro-Pro,(PPP)" essential _as ] .
conser ved @fﬁlé ﬁ@%%??ﬂflﬁ? l:],yebpgnl_solated cDNA of “humanJTT-1 antigen”.
20 Homology search with known molecules revealed that “JTT-1 antigens”
from rat, human, and mouse had no significant homology to any known
molecules including cell adhesion molecules, indicating that they
~are novel cell surface molecules that mediates cell adhesion.
As the result of motif search based on the amino acid sequence
25 of “human JTT-1 antigen”, it was found that “human JTT-1 antigen”
had structural similarity with the above~-mentioned #CD28”, a cell
surface molecule on lymphocytes such as T cells, which transmits
costimulatory signal important for T cell activation through cell
adhesion, and with “CTLA-4", a cell surface molecule on lymphocytes
30 such as T cells, which regulats the functions of activated
lymphocytes such as activated T cells, cooperating with the signal.
The structural similarlity is as follows.
1. 20 or more amino acid residues including' cysteine residues
are highly conserved.
35 2. Proline repeating sequence “Pro-Pro-Pro (PPP)” essential as
the ligand binding region, is conserved in the extracellular region.



3. A sequence "Tyr- Xaa- Xaa- Met (YxxM" (Xaa and x represents any an no
aci d) sequence essential as the signal transmtting region I s conserved
in the cytoplasm c region. The | ddus of the gene encodi ng "nouse
JTT-1 antigen” on nouse 5 chronosonme was found to be "1C3", which is the
sanme | ocation as t hat of nouse "CD28" and "CTLA-4" using fluorescence
in situ hybri di zati on (FlI SH) nethod. Next, the effectiveness of

t herapy of aufoi mune di seases and |1 ergic diseases by requl ating the
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proliferatiron was further f In 20 the co-presence of a, nonocl onal
anti body agai¥e¥t cithe @ffigativengss ofytherappzofoapteimpung ¢iseasesand

recei ves tha git@idisHadtd by _re?.ﬂ%{ﬁirﬁj Y fuk® lorr G Vit fifiigen”
ant i gi& presenti ng cells, indicating that "JTT-1 anti %{en" was a cell

surfat® n¥asc SFEMIRGS byy experimentsin whichy ‘“ETy? atdhdphagntioned,
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produced lymphocytes, and that the proliferation was further enhanced in

20 the co-presence of a monoclonal antibody against CD3 constituting
a TcR/CD3 complex on T cells, which receives the primary signal
essential for T cell activation from antigen presenting cells,
indicating that “JTT-1 antigen” was a cell surface molecule involved
in signal transmission into lymphocytes.

25 Furthermore, the present inventors succeeded in producing a
fusion polypeptide comprising of the extracellular region of “human
JTT-1 antigen” and Fc region of human immunoglobulin. The fusion
polypeptide is useful as pharmaceuticals for treating autoimmune
diseases, allergic diseases, and inflammatory diseases by

30 requlating the functions of “JTT-1 antigen” and/or its ligand.

Moreover, the present inventors succeeded in preparing a
transgenic mouse into which a gene éncoding "JTT-1 antigen” of other
animal species was introduced. The transgenic mouse is useful for
analyzing detailed functions of “JTT-1 antigen” and for developing

35 pharmaceuticals for treating autoimmune diseases, allergic
diseases, and inflammatory diseases. The inventors also produced



12 a knockout nouse in which the endogenous gene encodi ng "nouse

JTT-1 antigen" was inactivated. This knockout nouse is al so useful for

t he above-nentioned purpose. The B esent inventions relate to

pol ypepti des, genes, 5 antibodies, vectors, transformants, pharmceuti cal

conpositions, transgenic mce, knockout m ce and so on, which are

reI evant to a novel mamualian "JTT-1 antigen” isolated and identified
ment i one ove. eci.fica e present invention are a

oscri bed PSRkt BopesER o icHh thé eAgSadndis Mane HEChARRS e o3 Tsd

surface rmhﬁtmgenhawaslgmactm@cti ertsils khok&oatw, mouse is dkyo smefulelfor

surface | xXpre ln_at | east t hynocytes and

m t ogen- st*’ﬁ% ﬁgﬁgréﬁﬁﬁﬂséﬁggt pggppgg- (b) an antibody reactive to

said cell surfThee prescnte iimerdsidis adébaten bet weehypepbdadesst i genesed

| ynpholyd as ) q‘&);gy e |

ol ecullge |£r'1 ﬁgééales, ve(ﬁ?e%htt%hn dperltb %ﬁ%fé\%ggglﬁ%%aqhggbkggiﬁngﬁ é

presence otransganlenmwedykaggkngt mmee and so ofg) wharh axel redevapg to

mol ecul e hgs payyedr txﬁ@xﬁnﬁ'lé‘ﬂ aﬁ'r‘i--iecoélﬁe ﬁe@’g 158&?5%@8”%% bydentlfle%e)as

Phe- Asp- Pro- Pro-Pro elinits extra regl on,
said cell @ﬁﬁ?é@@eﬁnﬁgﬂﬂ%fha§PﬁCﬁ§%P§é1Yamﬁh?EEFGSQEEué@W@ntlon are as

repr esent edegari'uédl\/gh Phhs- MBt (Bg)l be1ewt.opl asm c region. (2) The
pol ypept i de of conpri Sj n he am no, aci d sequence of SEQ.1 D, NO
or thel%am no(]a)mpd R‘?—.Jciirg"r& eeRFEPRELNG AnCRALcRurE acSn@%Pc FehéFﬁlHG
aci ds are shipactetredtidsl Btegdw,or added (3) The pol ypeptide of (1),

which is encodeq by a br|d DNA havin the nucl eoti de
sequence of Sgé(;l D%("T\fél etjrﬁ eur ac?t I’I}Qr?ge@ﬂlemﬁﬁl tGRRHSES qt ﬁ ¢
pol ypept i dehmho¢itesoapdi mihggen-stimalated dymphobidast cba\lisr;g 60% or nore

honol ogy wi t hf( Qnéﬁ‘oér}gt;gt? [?{) ﬁfe %ﬂe§§9dl c.l?el%j Jﬁa@e molecfua(eS)inE Bes

pol ypeptide o rein sai ce nolecul e
i s derlidvedadhesionnbetwesn mlpeyen—genmuén@@du Aymphebgesgpeslilée of any one

of (1) t0 (5)(c) an adtibddy L& Re ¢ sWRAT 611 S LD M1 1P Rduces

proliferation of peripheral blood lymphosytes in the presence of
an antibody against CD3,
(d) said cell surface molecule has a partial amino acid sequence
20 represented by Phe-Asp-Pro-Pro-Pro-Phe in its extracellular region,
and
(e) said cell surface molecule has a partial amino acid sequence
represented by Tyr-Met-Phe-Met in its cytoplasmic region.

(2) The polypeptide of (1) comprising the amino acid sequence of

25 SEQ ID NO: 2 or the amino acid sequence of SEQ ID NO: 2 in which
one or more amino acids are substituted, deleted, or added.

(3) The polypeptide of (1), which is encoded by a DNA hybridizing
with a DNA having the nucleotide sequence of SEQ ID NO: 1 under
stringent conditions. '

30 (4) The polypeptide of (1) comprising an amino acid sequence
having 60% or more homology with an amino acid sequence of SEQ ID
NO: 2.

(5) The polypeptide of any one of (1) to (4) wherein said cell
surface molecule is derived from human.

35 (6) A gene encoding the polypeptide of any one of (1) to (5).

(7) The géne of (6) wherein said gene is a cDNA.



13 (8) The gene of (7) wherein said cDNA has a nucl eoti de
sequence of SEQ ID NO 1. (9) The gene of (7) wherein said cDNA
conprises a nucleotide sequence correddondi ng to nucl eoti de residues 26
to 625 of SEQID 5 NO 3, nucleotide residues 35 to 637 of SEQ ID NGO 4,
nucl eot i de residues 1 to 603 of SEQ ID NGO 5, or nucleotide residues 35
to 685 of SEQ ID NO 6. (10) A vector conprising the gene of any

f (6 9 f
Pas been 10 [AYrHhecaspe If 07 wbpRRin BATH e AR duiq fep GiAS petudicd
I nternati oofl SEQAD NO: 1.accession No. FERM BP-5725. (13) A
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conpri ses @@sewie aEQ T o &4 on of the polypeptide of any one of (1)
to (5) and sald two pol ypepti de fragnents bridged through disulfide

bonds to each hRrvector c?@PflﬁhéghBHﬁdgﬁﬁP RSl aayl engr of1dp Iuikér di% -sai d

pol ypept i de A &Mﬁbﬂﬁﬁﬁ/eﬂn’é@ m@n dendlavieBtoaN oM (PO RChEs been

sequen 25 I.D NO 2. (18) A pharmaceutical comnposition

conprising 't he pol ypepti de fragnent o 14) or the honodi ner
g é‘PC&fi h | de f f(14) he honodi

mol ecul e of (17), A transbotmant tidemtigickd ppaamcenteraatjonateplepdsit
of 30 the BSFFRERLraRost TR BRRRCL) L 0(5) and a constant region of o -
a human i mu(by) cbupolygens Lde fnagment cmper ming an exttacaldnstaniregion
Sy o, bR O U SN L (1o
wher ei ¥ t he bbﬂumemolemeptld% mntergﬁo(rl Tomhearsin $adich e é@mdecz
donmmi n, andsC3 HamBhOderived polypeptide having an amino acid sequence of
SEQ ID NO: 2.
(15) A gene encoding the polypeptide fragment of (13) or (14).
(16) A homodimer molecule comprising two polypeptide fragments,
20 wherein each of the fragments comprises an extracellular region
of the polypeptide of any one of (1) to (5) and said two polypeptide
fragments bridged through disulfide bonds to each other.

(17) The homodimer molecule of (16) wherein said polypeptide is

a human-derived polypeptide having an amino acid sequence of SEQ
25 ID NO: 2.

(18) A pharmaceutical composition comprising either of the
polypeptide fragment of (14) or the homodimer molecule of (17),
or both of them, and a pharmaceutically acceptable carrier.

(19) A fusion polypeptide comprising an extracellular region of

30 the polypeptide of any one of (1) to (5) and a constant region of
a human immunoglobulin (Ig) heavy chain or a portion of the constant
region.

(20) The fusion polypeptide of (19) wherein the immunoglobulin
is IgG.

35 (21) The fusion polypeptide of (19) wherein the portion of the
constant region comprises a hinge region, C2 domain, and C3 domain



14 of 1gG (22) The fusion pol ypeptide of any one of (19) to
(21) wherein sai d pol ypeptide is a human-derived pol ypepti de having an
am no aci d_sequence of SEQID NO 2. 14 (23) A honodi mer nol ecul e
conprising two fusion polypeptide of any one of (19) to (22) wherein
the two pol ypeptides bridged through - di sul fide bonds to each other.
(24) A honodi ner nol ecul e conprising two fusion pol ypeptides of (22)
wherein the two pol ypeptides bridged through disulfide bonds 10 to each
ot her. of @S§) A pharnmaceutical conposition conprising either of the

fusion PE2 Y pertie dRuion 3501 Hieptrdd QP e fon®| & U 18 Yo ftd ?(é)lg @herelih
of them .and ha ceutlc}?gl accgept.abl.e carrier., P‘&’é ) The,
phar maceut F’E‘&a BBiiﬂB?Pfl'Egﬁ of 2 )’Q"ﬁﬂéﬁg' FVesd goiypepride, bayingan amino
conposi ti oaciid seghened dbdr SEReabi NQ:a2t.oi nmune di seases or allergic

di seasegs, or neventd 1.d. dj-sease . _..._.S tom . 7) _An.

ant i bogff/ or 95%&}? i%o*qw%)ﬁﬁleefg{%%gswqw&xﬁ%oepf[qsdgn p%a#eé#&}%é)fof
(1) to (5)anyeneolfypkd) itoe(22 hohexteiof theéZJwopolypeptidesdrr idged éhirough
surface rmhﬁﬁH!LfiﬁQ”BBbﬁis”QoS%E@hpBSYL@i-Q.t I de. - (28) The antibody of
(27) or a portion of I't wherein said antibody I s a nonocl onal anti body.
(29) A ronoc(dhhA hemodderomodegulei eamprasdny Fwactusion paliywpeptides of

pol ypeptid Vi i i .
Do 0P U2y e ats Ve a1 7E8RRaLe RO Ky Lo monc

mol ecld® chRpPAShNELR&Ed pol ypepti de. (30) A nonocl onal antibody or a

portion therepd) nesidinecé@ridg]l compdt IR Lofpelisany ENthe of lihé Fusibnor
the cell surtace

l,ecul e conprising .sai d po eptide, erein_th
of fect of BaLEBRBROUECHE! () S hso BpReRiReroBoNcerim PE: ATy fnath ot
cel | s i s sthemanandl hypharmhbeusdoalady tbeepithddle efaraimmnocl onal anti body
produced by ri i dfhed N rnaki o deRosi t. .
accessi on Nocaz‘i:)ERI#%éb bgg%ﬁ%%%ncr%lt oﬁgﬁpgg %lﬁgﬁglte Era{?:lf%/np%ﬁ‘oeéﬁlea{sr{ gglllds.
(31) Asonpbaomatenhitcdddgomposipdon dis tdiskkided efori treabingeagfoimmune
ol ypepti dg; e gf : t hg,.c @%ﬁ e :
(F:)orrzlroi gi ngals'g{?g%%l 9ge€%lcé@lm%g?£e%a€%%' e??eﬁdroﬁél nit;gg%c%%}rl\gl disease
symptom.

(27) An antibody or a portion thereof reactive to the polypeptide

of any one of (1) to (5), the polypeptide fragment of (13) or (14),
20 or the cell surface molecule comprising said polypeptide.

(28) The antibody of (27) or a portion of it wherein said antibody
is a monoclonal antibody.

(29) A monoclonal antibody or a portion thereof reactive to the
polypeptide having an amino acid sequence of SEQ ID NO: 2, the

256 polypeptide fragment of (14), or the human-derived cell surface
molecule comprising said polypeptide.

(30) A monoclonal antibody or a portion thereof reactive to the
polypeptide of any one of (1) to (5) or the cell surface molecule
comprising said polypeptide, wherein the effect of said monoclonal

30 antibody on mitogen-stimulated lymphoblast cells is substantially
the same as the effect of a monoclonal antibody produced by a
hybridoma identified by an international deposit accession No. FERM
BP-5707 on mitogen-stimulated rat lymphoblast"cells.

(31) A monoclonal antibody or a portion thereof reactive to the

35 polypeptide of any one of (1) to (5) or the cell surface molecule
comprising said polypeptide, wherein the effect of said monoclonal



15 anti body on mtogen-stinulated | ynphoblast cells is
substantially the sane as the effect of a nonoclonal antibody produced
by a hybri doma identified by an i nt er Hat i onal deposit accessi on No.
FERM BP-5708 on mitogen-stinulated rat |ynphoblast cells. 5 (32) A
pharmaceutical conposition conprising the nonocl onal anti body of (29)
or a portion thereof and a pharnaceutically acceptable carrier.

(33) The pQﬁE%Bﬁytdﬁﬂ&t&gﬁfr il 4%&#&%%&%% g@ifs is sBE@EﬁF& %1'19"’"

conposition is uttliz Iseases or a
di seases, thef samgr @ﬁerﬁhmgeﬁﬁe@tdp£eas@onoclsmqit oantibody psafuped bY a

hybr i doma Hgﬁil!&bﬁﬁ J!d@n% Raeln 30tERAdY 1! g&,ac}ru iPhecessl %@Néorﬁ%ﬂl)

(35) A tranSgeni c nouse gene encodi ng t po ypeptide 15

which is aBHuﬁﬁﬂsdéfll méﬁogéﬁes(‘%#ﬁllﬁ;*rleﬁ‘grétnm cedd@irence of SEQ

ID NG gl or gggnt Ad%fﬁamm&ﬂ”pébﬁ 8§1€1on d&fﬂﬁgl §E€U%%%clonal
correspondi ngj_to nucl eot i de resi dues 637 of . SE 4, whi.ch

i s integrafBYIPREY Ofs EtibgRRods %%ﬁ‘élon ther(ag@) %%n%c?gﬁln“ﬁ‘ﬁﬁé@lpﬁlly
which its Qad@geaamé gaaglemcodl ng the 20 nouse pol ypepti de of cI aiml

t d d th | D NO
o nact | vat iR Lo Theu: BoAFRAceTtical. GORPRESHAAD | SEnorpt of
As descri bpuaaina«zeutlibalclebmp@srlftam nirs emxihmédtﬂer ptEeaf.lﬁ_ng auitodeminen
"JTT- ved. r Sl
o 1 mndifedete, By RIMPRIG fEhamBliRk: or g Vertind  BERH §is%se

activated smpphmcyt es. CGener al knova edge of I yrrphocyt ic cells,

cel | adhesi 0@343}) \f\nﬁbfido?@dpw&uéﬂxétﬂ?@ clonaX" Afes! °E‘H’§sea*8‘g%| mFB¥°s

ar e descri be gust or- genera rstan I Nng O ogi cal
events, buf28het®olBbh-ng general 30 knova edge is not for interpreting the

present inv f'l EtHhB@éh)ic mouse in-Y/HRRAL 4t ?énére?néé&ﬁm ‘e Eéi’gbbﬁ@lﬂ@t 0

two k |s. After differentiation fromul ot ent

Stom B | 5o n (Banariieh i, S NERRHTAREIYed | GRPECIIWPTISHHID1 2 | REMLEOWIe
into bl OOdséﬁuéﬁaéhof SEdY TDS Nd-.yFTIDha‘i'ytaﬁsrdtf-ﬁéfﬁﬂédatg%ixeanébrﬂpiiﬁfﬁgl a
t hynmus, which. 35 are called T ¢ nus:- deri v. &el{e&) et to 6
bl od agar RueLest 8 Sfmdiicd soFreBRamaInG bAqrs T e st 28NS oty
a of SEQ ID NO: 4, which is integrated into its endogenous gene.
(36) A knockout mouse in which its endogenous gene encoding the
20 mouse polypeptide of claim 1 comprising the amino acid sequence
encoded by the gene of SEQ ID NO: 5 is inactivated so that said
mouse polypeptide is not produced.
As described above, the cell surface molecule of the present
invention (“JTT-1 antigen”) is involved in cell adhesion, signal
- 25 transmission into lymphocytes such as T cells, and regulation of
function of activated lymphocytes. General knowledge of
lymphocytic cells, cell adhesion molecules, and the relationship
between them and diseases are described below just for general
understanding of these biological events, but the following general
30 knowledge is not for interpreting the present invention limitedly.
Lymphocytes are roughly classified into two kinds, T cells and
Bcells. After differentiation frommultipotent stem cells in bone
marrow to lymphoid stem cells, some of them flow into blood to reach
thymus. Lymphocytes differentiated and matured in thymus, which
35 are called T cells (Thymus-derived T cells), get into blood again,
and circulate through the whole body. Matured T cells have a



16 nol ecul e called CD3 on their surface. The exi stence of CD3

nol ecul e Is an marker to determ ne whether the cells are matured T
cells or not. CD3 is a convincing T c&®l marker. In addition, T cells
express CD4 or CD8. T cells are classified into helper T cells (Th 5
cells) assisting the antibody production by B | ynphocytes, cytotoxic T
cells (Tc cells, CTL) or killer T cells that are bound to target cells
to destroyp, % &gér Allel cBYRA EREPE shriRlde. ! e oxi Bcddfiodpbliady
production, ect or at secrete erftector

tes
substancesl§uéh ﬁ%gﬁ? %@kdﬂﬁgmén%"’hgﬁbﬁ Eéﬁaygéllél pgpgyatured T cplls
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cel I's si ncBXPRe§S rﬁ%&&cﬂﬁtl HBG’ieé-Q-ﬁAPFﬁ %ﬂﬂa B i1t helP§F| %]sls gTh

cells fsft?/ecelsmyﬂogimu orHeehhteBblys Upiedect 16n vﬁycm \A@yﬁpnbew@ed
in ace ucC

I t t
Vat ar od B CEFPEORLSE BELHA gRFaRELLED GRL) OF idletotreabls thay e Bopad
aL e di fL er?ﬁttﬁ?&il: wellsato gestroy shemﬁ]ﬁte@ﬂmnob@;gmésof roellsethat
t he production Lncreas e
blndPng re%?%ﬁggg?egg% agﬁéﬁég& ngg gé8peb¥dg i nh°§¥F%§C|8ﬁ§n2f%eCtor
stinul ati op, caeblsobhyttsecreteseffectornsubsyanbesi sechhasgtymphoklig€s kgE,

and | b S h ogl obul i ns of each class are secreted. The
|rrrrungigi obﬁ%u ¢ 861%%6(?@1%%% surface is sonetinmes represented as slg,

abbrevi ati on B cebls ang desivgd txomithe ipmppboidtstem @fel;il:@nﬂmﬁeregtlmed
I gs_on theygy m%lt*hfr’éﬁe 2h tﬂ&é%.@o&e" ﬁ‘aéé@lige aiaémaﬁE&wﬁg g!rBdhE&ng

sites. here are |y hoc%t es call I arglP ranul ar
(LGQL) BFe‘ﬁEWOEé?EF]slS mm? Y 9Yner9ﬂe¢e1a% "B%Ialnsapﬂ’ﬁ%%léé?l s

can destr oyt imiDis celﬂsSc:én_dsvhw& llﬂ\ixﬁﬁlb@d.diﬂﬂﬁls\/\ﬂdrh%ﬁezpf ecell surface,

tinmulat t h ant to th 0 t ot
LB Btk Reshi 8%l Th o A Bk iRubEEBat 18 RnghLR 36 °
Armng t he fecebtcsrsrem:r et /e, M@Iﬁﬁ-rIEQBBtCEEli kevée doEsrRjMe and Igdr baus
cyt okl nes,

on si 2o, RSPt TR O Ag Bna ot i APt EFERTSLated il JfnkiBkh
anti gens rﬁ@umml@bllduy andi geigmabsediromg Tekkdls, theiproducthiese of IgM
reactions flofbes&sldnd Wflir G HHRLX 11t Bembrane binding regions are
20 changed to be secreted. With sufficient stimulation, not only the
surface immunoglobulins change into IgG, IgE, and IgA, but also
the immunoglobulins of each class are secreted. The immunoglobulin
on the B cell surface is sometimes represented as sIg, abbreviation
of surface Ig, or mIg, abbreviation of membrane Ig. All Igs on the
25 surface of the same B cell have the same antigen binding sites.

There are lymphocytes called large granular lymphocytes (LGL)
or null cells, which are neither T cells nor B cells. These cells
can destroy tumor cells and virus-infected cells without pre-
stimulation with antigen, which is comparative to the case of

30 cytotoxic T cells. So, they are also called natural killer cells
(NK cells).

Among the T cells mentioned above, CD4-positive T cells secrete
various cytokines, newly express receptors for these cytokines,
enlarge their own size, start cell dividing, and proliferate, when

35 they react with antigens presented by antigen-presenting cells.
Prior to these reactions at the cell level, the complex of the



17 antigen peptides on antigen presenting cells and MHC cl ass |1

nol ecul es binds to the coresponding T cell antigen receptor (TCR). Thi s
causes various-bi ochem cal changes in thelZells, and the signal is
transmitted into nuclei to start the transcription of 5 specific DNAs and
to produce respective proteins. As a result,

reacti onsatthecel |l | evel arerai sed. Forexanplecells infected wth a
Vi rus produc V|rus raqtei ns_and are _deqr aded i des by
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necess the differentiatiaon int oki nes

o oducll bt g1ass” T Baletuine G9Rt e dyE T 1and) FEATRAITBoL: the pell
cel | s secrsgturfigce. The peptildd\teansfereeado zhetdeuastxrganepm)tred:eqnlzed

derived fromthe.s Lrus_ wth I SS .l I c S
Cfthou t nEPRETELEATTy by ghE ot tlve!Aihls TR KhEPr A0 PO R TR yor

wi th anti gdestaog the pnﬁelcltedl telRlanat othis syagki néﬁles\ﬂth celdspreiacited T
cells are WJ_thdl ftfheer enghei nl Nt (;_.'Eh.l e%.r e$ [ r}rer g) opI aga
These granu es conp rls varlo I'gh nol'ecul ar werg t pr tei ns

repr esként e lﬁﬁepéﬂteﬂtﬁd petpofTh reddnbpiscitetppisdsyauponk 1362 é\é’i\'ﬁﬂp@x

(MAQ) CO”DQﬁéddQétI:@F Ehéif‘ é@ré&ﬁ“@blﬁ%@“ﬁ&&i fhem in COAP! BNt in@dhen
makes holes i n the cel menbrane of target cell In addition, the

granul es cBHﬁYﬂ%%eEéﬁhlen%a’B?(ﬂ%%%%%n H_ePtlde/ %Fééﬁﬁy%é’l?“&]@x' MGEEQKkdnes

i f CD8- pOSIiéqﬂﬂﬂéﬁsﬂbffﬁhénahﬂtéﬂentlatﬂbﬁ Qﬁhoremelaeeanbmganlgtunubabuan
they al so s creig gy |nes 3% such as LT TNF 0

Mor eover, FEQ thtlé’r?&'or"’r'f’é'ﬂ t"\/\h@l‘fet fprilaLct

with f%haggttlﬂ.onsn Thus, lymphokines secreted by T cells are necessary for
the differentiation into CTL. The lymphokines are produced as the
result that CD4-positive Thl cells (CD4-positive T cells secreting

IL-2 or IFNY ) recognize the antigen peptides derived from the same
virus with class II molecules. In some cases, without the help of

25 CD4-positive T cells, CD8-positive T cells react with antigens and
produce IL-2 and other cytokines. When CD8-positive T cells are
differentiated into CTL, granules increase in the cytoplasm. These
granules comprise various high molecular weight proteins,
represented by perforin. Perforin resembles a membrane attack

30 complex (MAC) composed of the fifth to ninth components of
complement, and makes holes in the cell membrane of target cells.

In addition, the granules comprise serine proteases, LT,
proteoglycan, etc. Moreover, if CD8-positive cells differentiated
into CTL receive antigen stimulation, they also secrete lymphokines

36 such as IFNY, LT, TNF, or IL-2. Moreover, T cells show blast
transforma’tion phenomenon, when they react with hemagglutinin



18 (phyt ohermaggl uti nin, PHA) or ConA. Matured T cells not
stinulated at all are called resting T cells, and have snaller cell
size and shorter lifetine, a few days. Wih t hey receive stimnulation,
the cells enlarge as already nentioned 5 above, and are apt to react with
various kinds of stinulation. Such T cells are called activated T
cells. Apart of the activated T cells becone nenory T cells, which
bri ng - secondary | mmunor eacti,on if _they_receive the sanme antigen
stinul at i oﬁPﬁY/gﬂh?’g‘)a?giggFglgrePHA) Pﬁog ‘to be kept in circulating
around t he bogatiatedaT ol lsenot sfimulatierataenll are callddl eekkingar cells,
stinul at ed_at ,al | al Lestin cells like ..in thg case of
cel 15, -ancePRdftye RIS REa S LeB ant Bhartn dLrerind, pUfrd i  Bse
or CD40L, theycréteivecttimibatiuelthe @l enlangsst@isnglBeadyl meniioned
costi at I | | . | ] i ro
TCR, gl#ch %is)?_ggf %:%58)% %Eféﬁé%%% Jérlg%%zéslgnﬁts%]g%anf | geegr% OH(} rgg? |hng
T cells ar® ¢ablgharertilliedsa¢chivaked T calds and paxte ofh&bee ach ivnateds ¥
CD40 | i gandg § SHdn® meddidH $ece11s), % BiShg Bty ihhuhdrkaetdl
t hat acti%?é hel penr\ ‘_{_n celf‘sa stsl'ﬁg?g vmst%% ant ?lfé%rﬁpreslelnt (]a%gbyg b
other anti§Erthey regaimitihe same antdgen sFinuiatian: | Jiemereskpedd shpre
resting B gRbught to BE@MRIpt inf cakcanbitdny hr¥adasthéi bédy £ iflehC yeslrks
(cell sl havi ng extrenely dendritic projections) expressing B7 nol ecul es
or Orac?bpfieg@deseti vated by reacting with nicroorgani sms present the
antigen and s &u&abenbesstmuﬁeradrair &B}lasré ﬁ:ﬂﬂtéd/a&tésﬁmﬁjn' Beedls a3kk0
express CD4OL., The actiyate el per T s_then hkind.t0 .. resti B
colT 5" pr estRiNg GRS S GRLBe B0 ProfHifra tify i Fert® sniguigreluten
cel | s are meltimadednbamttigensordD49n hamelcalkddactivatad Bgeldsor ok,
they al so 7 C , wACLJ r |1 SLA LAg
Co2b on tHEEFEENT B gBb £ e n8 LbUPNIGIREBE molecfil 8. anT¥nChl THTaLR]
CD40L 16r  pF elde wikhisdianads thpough|TCR, suchas Bhok (AREYesrRiLt? 4SDBAY,
expansi on Qfes8ft R4 lantlidfend £8 restiild Ne@ﬂ&&r@%hd’lf&h@ﬁﬂl’y% Ep9filate
secretion are called acti'vated Bcells. If B cells so matured neet
anti gens, THR 3Bt B? dedcerdhle to; axpeasesChéfel hepndpt ACPABLY PRUPEPABRE
fromT cellpmpgnekines | IMBSrapbee)| €6 98 Rhodigtrd it SACt B¥&tedyhelpaing
from the MedPla"ee tmuldba’ Wibn SR PSenedd” 89’ brnek"YnRigdHEe
20 presentingcells reactwiththe antigen presented by resting Bcells.

Namely, if an antigen invades, first, dendritic cells (cells having
extremely dendritic projections) expressing B7 molecules or

macrophages activated by reacting with microorganisms present the
antigen and stimulate resting helper T cells to activate them so
25 as to express CD40L. The activated helper T cells then bind to
resting B cells presenting the same antigen and stimulate their
CD40. Once B cells are activated by stimulation with multivalent
antigens or CD40L, they also express B7 molecules, activate helper
T cells by stimulating CD28 on their surface with TCR, and allow
30 the helper T cells to express CD40L or produce lymphokines. B cells
that show changes such as the expansion of the cell size with
stimulation but not show antibody secretion are called activated
B cells. If B cells so matured meet antigens, the IgM production
increases together with the stimulation from T cells and the IgM
35 molecules so produced are secreted by turning from the membrane
type into secretory type. Moreover, they produce isotypic



19 anti bodi es other than 1gM such as 1gG upon the hunoral factors
fromT cells. This is called isotype switching or class swtching. B
cells secreting antibodies are called anti®ody-secreting cells. A part
of them becones norphol ogically characteristic cells and 5 is called a

pl asma cell (Know edge of | nmunol ogy, GChnsha, (1996)). I nci dental ly,
I n various reactions of immune system the subpopul ation of white bl ood
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20 organic and functional contacts in a living body.

Cell adhesion molecules are roughly classified from their
structural characteristics into five (5) families, immunoglobulin
superfamily, integrin family, selectin family, cadherin family,
and CD44 family. Adhesion molecules belonging to immunoglobulin

256 superfamily are characterized by the existence of repeated
loop-like domains formed with disulfide bonds. Examples thereof
are intercellular adhesion molecule-1 “ICAM-1” and vascular cell
adhesion molecule-1 “VCAM-1.” 1In addition, adhesion molecules
belonging to integrin family are characterized by @/ heterodimer

30 structure. Examples thereof are very late antigen-1 to 6 “VLA-
1 to 6,” lymphocyte function-associated antigen-1 “LFA-1",
“Mac-1,” and “pl50/90.” Molecules belonging to selectin family
have lectin-like domain, EGF-like domain, and'-complement domain
in this order from N terminus. Examples thereof are ”"E-selectin”

35 and “P-selectin.” Examples of cadherin family are “E-cadherin,”
”N—cadheri'n}" and “P-cadherin,” and an example of CD44 family is



20 "CD44" . The specific function of these adhesion

nol ecul es is known to be adhesion of white blood cells to vascul ar
endot helial cells or of | ynphocytes t%peunigen-presenting cells. From
recent various 5 studies, it has been gradually reveal ed that adhesion

nol ecul es are involved not only in these functions but also in various
di seases. In particular, there are many reports on di seases and
expressi on, abnornallty of adhesi on nol ecul es. For exanple, as for
rheumat oi d EB afthritis (RA), the expression of both "Mac-1" and "p150/ 95"
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which is observed in RA synovial fluid (Laffon, A. et al., Arthritis
20 Rheum., Vol.32, p.386 (1989)). Strong expression of “CD44” in
vascular endothelial cells and A~type synoviocytes on RA synovial
membrane was reported (Heynes, B. et al., Arthritis Rheum., Vol.34,
p-1434 (1991)).
There are reports on the relationship between systemic lupus
- 25 erythematosus (SLE) and the expression abnormality of adhesion
molecules. For example, adhesion ability of T lymphocytes to
cultured vascular endothelial cells was reportedly lowered in SLE
patients, compared to healthy volunteers. In peripheral
lymphocytes of SLE patients, adhesion molecules “ICAM-1", ”"VLA-4",
30 and “IFA-1" were strongly expressed (Haskard, D. O. et al.,
Rheumatol. Int., Vol.9, p.33 (1989)).
In autoimmune thyroid deseases, it was reported that “ICAM-
1”7 was expressed when a thyroid follicular cells were stimulated
with interferon-7 Y, interleukin-1, and tumor necrosis factor, and
35 that the formation of cluster of follicular cells and mononuclear
cells was inhibited by anti-”ICAM-1” antibody (Weetman, A. P. et



21 al., Eur. J. Imunol., Vol.20, p.271 (1990)). I'n
hepatitis, it is thought that the chances of adhesi on between
hepat ocytes and inflammatory cells incredks since there are two

pat hways of adhesion, "I CAM 1" and "LFA-3", and "LFA-1" and "CD2", 5to
threby pronote presentation of antigens and activation of
I nfl ammatory cells. In particular, in hepatitis B, "LFA-3"

nol ecul es are strong.:jy fﬁﬁressed i_n_hepat oc n whi ch viruses
at

are active®d-prB¥Ffe ungf g, Veine 9 ﬂe%l" céllpélodt)es with the

degree of hepghi hépatitiss ithis thGugiet thaktthé lohahcdssof radtieeedm bé&tween
t he excl us#lon of vtruses and #es T cel | s to.

Lt camancheBatar Kt e Rad oIt Lo r B Ce Tt £ i nFas S gl Jhkre are, pyo
HBc anti gepaphways \cef Iadmasmqri,es;[cmpmmmdu"m-m'f,eando'mFm-l" and KCpa”of

| ymphotyt CESaRd ey rgte *pELRstarabn 2s "PEEIPLE  andy actERAERh of
hleggtvt)tl;yt | ngifhamazoryve:e]dls.easdnna?zl:\srbwelare ViR hhepatr:];ur:me Bj.eg!“é-EAea ue
nepat i 115 BAPERHFeD R MG P Eitfirebeld In hopatofPfeey AR WNIY birisks
cirrhosis @aela;qﬁls,vehr eualgifaratiang, and ”tTﬁéM-ilﬁ ﬂ%hltqm‘wmaaéﬂé‘-m#he

chronic pe&ﬁ%féértgf trecoi?etﬁﬂfs 4Q 1Ba£h€§tﬁn 1884 tHde »1FAentika hoB1vea
high in case hi st ol ogi cal progressing active hepatitis

( Mod. 1|Bny51n the e:_g;lus1on Oﬂ\Ul{USSﬁ and /3 5') ?romotes T cellg Lo pggeent
ani mal of gt eg§éR2WldEF6§h Bat g iaF1ammAd divéat€ion. In wicmnmeyhegaaade

| ynphocytes to_vascul ar endot he] i um were observe 25, at .ve ear sta es
of he. onserd GBS i dergens 1 51v4 Rekatadiinm Chronid wikdsdnteck ikt g

of these hleﬁmyéfsmﬁﬂoenﬂesbehsmmanestst,temay occhirr dtestopnof mberaosebnof

arterloscl 235138 ar i goLt how. the X Ssi d i
nol ecul es %?Ba¥ ﬁ%éy{:g I%Pésﬁ?patocytﬁf‘dus €|ﬁ%$u§|i%§ 8%%@ QSEO%ed
expr edSi onth@t setw@AMIQAM-11i ihuphnoniGOliveredissabernayscakdedatPowith,

RN et ’%{?gﬁa X a!t'hq]lepato%a{tev%antlﬁ% B ﬁgﬁs 191???%) s%r?chI heICAM-l"

expression o? feriosclerosrs ni
hyper chol ee@mem'emhl%%mtn( @Biiskhepatitigy Platl&ﬂGSnbr6ﬁ§°nWF Aacgive

Sci ence, ? ’éﬂtl@ [7 i &P l)and Aiver 01£'958§§.sr§§9iénf§‘{&¥@@11@1h@r th8&n

expre55|on 0 was o served 35 in human, arterigscl.erosjs ni dus

and, in pa\"l?‘f‘Eullé‘r hsﬂtahg vo un‘%@&ﬁ%séf“@n chrenis: PeRsiS k| P?Patltls
m gr at2ong patiehtsp aaddi the concentration was high in the case of

histologically progressing active hepatitis (Mod. Phys., Vol.15,
No.l, pp.73-76 (1995)).

In a model animal of arteriosclerosis, adhesion and invasion

of monocytes and lymphocytes to vascular endothelium were observed

- 25 at very early stages of the onset of the disease. It is thus thought

that the interaction of these hemocytes with endothelium is the

first step of the onset of arteriosclerosis. Various reports show

the expression of adhesion molecules in actual arteriosclerosis

nidus including the expression of “ICAM-1” in human

30 arteriosclerosis nidus (Poston, R. N. et al., Am. J. Pathol.,

Vol.140, p.665 (1992)) and the expression of #“VCAM-1” in

arteriosclerosis nidus of a hypercholesterolemia rabbit (Cybulsky,

M. I. & Gimbrone, M. A. Jr., Science, Vol.251, p.788 (1991)). A

recent report revealed that the expression of “VCAM-1" was observed

35 in human arteriosclerosis nidus, and, in particular, strong

expression in smooth muscle cells migrating to intima and in



22 nonocyt es/ macr ophages. I n addition, the expression of "MZP-1"
was enhanced in rabbit and human arteriosclerosis nidus, suggesting
that "MCP-1" pronmptes the formation of ar?riosclerosis nidus

t hrough the m gration of nonocytes/ macrophages (Current Therapy, 5
Vol . 12, No. 8 pp. 1485-1488 (1994)). The rel ati onshi p between tunor
net ast asi s and adhesi on nol ecul e abnormality has al so been reported.
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to vascular endothelial cells in metastasis. In addition, based

on experiments using various tumor cell lines, it has been reported

that epithelial cancer, such as gastric cancer, large intestine

cancer, lung cancer, hepatoma, or pancreatic cancer, adhered to

- 25 vascular endothelial cells through E-selectin (Takada, A. et al.,
Cancer Res., Vol.53, p.354 (1993)).

On the other hand, therapeutic approach to treat diseases by
targeting these adhesion molecules have been made. For example,
it was reported that anti-rat “ICAM-1" antibody strongly inhibited

30 inflammatory reaction in rat autoimmune arthritis model. It has
also been reported that the administration of anti-*ICAM-1"
antibody inhibited the onset of arthritis in adjuvant synovitis
in one of animal models of RA (Nihon Rinsho Meneki Gakkai Kaishi,
Vol.14, No.6, pp.571-577 (1991)). It was further reported that the

35 metastasis formation of inoculated tumor was remarkably inhibited
if a large amount of peptides having REG sequence, which is an amino



23 acid sequence in an extracellular matrix protein recognized and

bound by sone integrins, were adnm nistered to a gall bl adder cancer

nouse, and that in in vitro system RCD pep8i des and anti-[err]1 subunit

anti body inhibited the notion and infiltration of tunmor cells 5 (Yanada,

K. M et al., Cancer Res., Vol.50, p.4485, (1990)). In the
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present ed bxdag%hgggtpggi)e,nghng lymphocytes, that lipopolysaccharides act

20 only on B lymphocytes, and that PWM acts on both lymphocytes.
The term “lymphoblast cell” used herein is also called a large
lymphocyte, lymphoblast, or immunoblast, and means a lymphocyte
belonging to a large lymphocyte among lymphocytes existing in
lymphoid tissues (lymph node, spleen, thymus, bone marrow, lymph

- 26 duct, tonsil, etc.) and blood.
The term Yactivated lymphocyte” used herein means, for example,
a lymphocyte mentioned below, but is not limited thereto. For
example, the term means a Lymphocyte activated by some stimulation.
As mentioned above, lymphocytes are classified into Tcells, Bcells,
30 and natural killer cells. T cells are classified into CD4~positive
cells and CD8-positive cells. Therefore, the “activated
lymphocytes” of the present invention include mainly activated T
cells, activated B cells, and activated natural killer cells, and
activated T cells include activated CD4-positive cells and
35 activated CD8-positive cells.

Upon re'abting with antigens presented by antigen-presenting



24 cells, CD4-positive T cells secrete various cytokines, newy
express receptors for these cytokines, enlarge their own size, start

cell dividing, -proliferate, and are activ2ded. Activated CD4- positive
T cells include those in such a state. 5 CD8-positive T cells express
| L- 2R when they react with antigens. When IL-2 acts on IL-2R the cells
are differentiated into CTL, whi ch has cellular cytotoxicity. CTL
destroy its target cells to kill. _them when they neet the sane antl n
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T cells show blast formation phenomenon when they react with
20 hemagglutinin (phytohemagglutinin, PHA) or Concanavalin A (Cona).
Activated T cells include those in such a state.

B cells express B7 molecules, activate helper T cells by
stimulating CD28 on their surface with TCR, allow the helper T cells
to express CD40L or produce lymphokines. When the cells receive

- 25 stimulation, they change to expand their cell size or proliferate.
Activated B cells include those in such a state. In the present
invention, activated B cells include those secreting antibodies
(antibody-secreting cells and plasma cells).

Activated natural killer cells mean those showing cytotoxic

30 action on tumor cells or virus-infected cells as mentioned above.
In the present invention, activated lymphocytes include thymus
cells stimulated by Concanavalin A (ConA).

The ”activated lymphoblast cell” used herein includes an
activated “lymphoblast” that is generated when the lymphoblast

35 mentioned above is stimulated with “mitogen” mentioned above such
as Concanavalin A.



25 The term "resting | ynphocyte" used herein neans, in sone

case, an non-activated | ynphocyte, which has not received the
stinulation - to activate cells, in cor2ast to an activated | ynphocyte
ment i oned above. 5 The "gene" of the present invention includes a
genom ¢ DNA and a CDNA. The "human-derived" substance of the
present invention includes nat ural substance isolated froma human body
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Phe- Asp- PrBO}YBEPFLdPHRAT 119 1an ARing: acid) §PIYENCPYRERe Opf or more apino
the cell sacidsearel sabseibagted,pdelietedanoroadded.sequence r epr esent ed

Dy T e P oy B BT e prosehh 165 8Bbtpnt 15, 558
i nventlibon.d&fived fihem"pahgmmest isieth afs thvmapr,esatt, monse,i guineat pdg,wandh
constitut es,hey AQVEF JEIHTPREA L §6H vER G nIRAAC WL, Ok hbfse, and more
preferably that derived from human.
Specifically, the “cell surface molecule” of the present
invention is that characterized by having, at least, properties
20 described below.
(a) the cell surface molecule is expressed in, at least,
thymocytes and mitogen-stimulated lymphoblast cells;
| (b) an antibody reactive to the cell surface molecule induces
adhesion between mitogen-stimulated lymphoblast cells;

- 25 (c) an antibody reactive to the cell surface molecule induces
proliferation of peripheral blood lymphocytes in the presence of
an antibody against CD3;

(d) the cell surface molecule has a partial amino acid sequence
represented by Phe-Asp-Pro-Pro-Pro-Phe in its extracellular
30 region; and
(e) the cell surface molecule has a partial amino acid sequence
represented by Tyr-Met-Phe-Met in its cytoplasmic region.
Preferably, the “cell surfacemolecule” compj::ises the following
“polypeptide” of the present invention.
35 The “polypeptide” of the present invention is that which
constitutes the above-mentioned “cell surface molecule” of the



26 present invention. Exanples thereof are as foll ows. (1)

A pol ypepti de encoded by a DNA hybridizing with a DNA conprising a
nucl eoti de sequence of SEQ ID NO 1 under2é&tri ngent condi tions; 5
(2) A polypeptide having an am no acid sequence having 60% or nore

honol ogy with an am no acid sequence of SEQ ID NO 2; (3) A

pol ypepti de having an am no acid sequence of SEQ ID NO 2 or an am no
aci d sequence substantially the sa asﬁéhe anino acid seqguence
(nanel y, aPp8P§BEpLPYENLINTyi ¢ BramBlen FRATTF- 2r8ne8gEALIOWEe and its

deri\éaéI i \ée);(l) A pol(ylfbeﬁ:gméyﬁﬁabﬂéd wiagmanynﬁiaﬁhd?gemgmea _DdNA
encode y a . . _nhucl eot e. sequence corresp I ), NuUC Ll r.esi es
26 o 625 ComPTigingce pErAERtias, SaRtaRFRCOR R o o 4 See AR e

sane ] candtibdoasi;no aci d sequence (nanely, a pol ypeptide constituting
15 v T . " . : : 3 :
navi ng San ard b B0 i BEREAABHAY B 4fthd Sbia saquence Hay Bl SYRC histe

cor r espondhogoilogyuwlitbt ade amdsiodacd. d3segued®e of SEQfIDSEO: B;NO 4 or ‘an
amno acid s ag,t%;@] | A S : ' | epce
(nanely, ap yg’('ég_ﬁl _ongé ?.Jti{t‘%ir#éq%rnatamngoacj'sﬁgﬁ&gﬁ??g‘eﬁf %fn%%lfgﬂﬂa
derivativepr an amino @gjidasgangpeptsuestanthylly the semecas theamino acid
encoded by i ETomy” I 1 leqhre s
séquencesq WéiﬁQ I%@%@Wfdé@dﬁsﬁﬁ ARt iy ¥ Aufbfl PERLOanteged

1 to 603 _of ) \ or ah amno acid sequence substantially the
sane 10 apd ikE dRrA¥akdvE@)sequence (nanely, a pol ypeptide constituting
ﬁS "mouse JT{i ) Rnpg!J?iiépﬁﬁ!dei havdg@ij\agi iafBno acid slsed_ut?ér(ljé‘epéhbfaﬂéai 89 a
aving an am no aci.d sequence encoded by. a ucl ept i de ,sequepce

Cor 1 espondPHGLEBEATEI ST TRCT srTrspoRding sggmeleotige sesidhdictb e p28,
am no aci dosesB@nNIR MOHS3 ot iaxl laminte axde sequencds stubs tamtialdy dheegamece

™ - U] 30 - ITT . "
ind 13 depPubiEy Bridg G 'dddddibe naitery 9 GB01 S0eREigR  boheR TRy
sequenide efibunsd G¥TalDhntigen” andoditsgderpvhgimet)i;de constituting the

Ll ¢ | : - . . .
Chtroduced b SptofyBtptide nplind R3°omad HEid bediiEice tehbEaLh ble a

deposit actusieehifg. sequenERUIERSPPIGifg taauakeeiide rasigduasqds e 637
substanti abfyskersai®: 4 or AP diHAHIIA deqhcTRE 8BS taMATRIIMy *he same
pol ypept | dgs Ct%rgsgxlntigyapgig sequehce (namely, a polypeptide constituting “rat
20 JTT-1 antigen” and its derivative);
(6) A polypeptide having an amino acid sequence encoded by a
nucleotide sequence corresponding to nucleotide residues 1 to 603
of SEQ ID NO: 5 or an amino acid sequence substantially the same
as the amino acid sequence (namely, a polypeptide constituting
— 25 “mouse JTT-1 antigen” and its derivative);

(7) A polypeptide having an amino acid sequence encoded by a
nucleotide sequence corresponding to nucleotide residues 35 to 685
. of SEQ ID NO: 6 or an amino acid sequence substantially the same
as the amino acid sequence (namely, a polypeptide constituting a

30 “mutant of rat JTT-1 antigen” and its derivative); and
(8) A polypeptide having an amino acid sequence encoded by a DNA
encoding a polypeptide constituting the cell surface molecule of
the present invention, wherein the DNA is introduced into the
transformant identified by an international deposit accession No.
35 FERM BP-5725 or, having amino acid sequence substantially the same
as the amino acid sequence (namely, a polypeptide constituting a



27 "human JTT-1 antigen"” and its derivative). Exanpl es

of "stringent conditions” are as follows. \Wen a probe with 50 or
more nucl eotides is used and hybridizati &7 is perfornmed in 0.9% Nad ,
the standard of tenperature where 50% di ssoci ati on 5 occurs (Tm is

cal cul ated using the followi ng fornula and the tenperature for

hybri di zati on can be determ ned accordi ng to t he foll ow ng formula.
Tm = 82. 3| 4 G+C 6 for mam de) %

(n neans tﬁ% lhﬁﬁb‘g&"'i ?Hélﬁﬁél eaf‘fidé 8f dﬁFd‘H@) 1ve Tenperature = Tm

-25[err]C Examples| of #sdirtingentwend at ponbe ane as Jﬁaillmwsrmr ¥hend erbbees
Gt+C = b

(0 ke Srahs BEERiats YPUla Spa AR S 10 (TR A

per 1% mi skat@h9% NaGl, tl(e)standzmb@ﬁ@mpeaaaur@ oherer 5P& géssegiation

for mamgde. occyrs (Tm)AC:LCé)réjéﬂ?.{i’ té&‘eugﬁ CEALY D1 gﬁfin? @Iatgﬁd the

combi nati on conpl erre ary stran e set
fol | ows. tempera\:y\;:eegox: &W@*?@%@%rmhﬁa dederminad accordlnq BP 38eto
45[err] C (gm1ibgingesepma1a, 50% forman de) 20 The tenperature

conditions for the conbi nat ign of | ncorrpl et el | enent ar,y st rands
Can be set & FOITVEC *+ 041 % AR (% LRI/ ¢ Orindin GO TRAR RIS

(B) 35 to 42[Qhaln@ahlsnt\;\lﬁemﬁ Qﬂ‘heﬁQg(ﬂgl(é’d’ElifHéjQ')sz rokfe). dThe .
tenperature conditions a e Wt or |less nucl eotides i s use
can bé?ls?[er? mp ey %beqﬁ& cﬁ#?ged usi ng the foll owi ng formul a.

Tenperat ure =13 addi€ion(t whenuabprobé with 100! o moTex nkieotiddes (GHC =

OO ancL K i 5%, 15 ol PRUER BUSSIARLABLEY E TSR )

sequence warde(2) menhiibnegdl beéqwno acids, preferably 1 to 10 ami no acids,

particul arl y Tm &gseé&g@@% 1_5 PR %%Iaql%dgﬂt t sniatidie amno acid
equ st

sequence sho stl ng-are su uted, del eted, and/or

nodi f iléd, arR) Tm d%scm%elm.%é H%F?/l‘hg"&:n%’ﬁ formagdgdeonce wher e
nul tiple ani naccoéam@%&} , tRe e Qg dedré @do}ﬁﬁmdm 26 UShe RVNMY iGN of

preferably 1 am no acids, are L he am o cid sequence
shown in completely complementary strands can be set as ows.
(A) 65 to 75°C (formamide not added)
(B) 35 to 45°C (in the presence of 50% formamide)
20 The temperature conditions for the combination of incompletely
complementary strands can be set as follows.
(A) 45 to 55°C (formamide not added)
(B) 35 to 42°C (in the presence of 30% formamide)
The temperature conditions when a probe with 23 or less
- 25 nucleotides is used can be 37°C or can be calculated using the
' following formula.
Temperature = 2°C x (the number of A+T) + 4°C x (the number of
C+G) -5°C.
Here, “having substantially the same amino acid sequence” means
30 to include a polypeptide having an amino acid sequence where
multiple amino acids, preferably 1 to 10 amino acids, particularly
preferably 1 to 5 amino acids, in the amino acid sequence shown
in Sequence Listing are substituted, deleted, and/or modified, and
a polypeptide having an amino acid sequence where multiple amino
35 acids, preferably 1 to 10 amino acids, particularly preferably 1
to 5 amino acids, are added to the amino acid sequence shown in



28 Sequence Listing, as long as the pol ypeptide has substantially
t he sane bi ol ogical properties as the pol ypeptide having the am no
aci d sequence shown in Sequence Li <28 ng. Such substitution,
del etion, or insertion of am no acids can 5 be perforned by the usual
met hod (Experi ment al Medi ci ne: SUPPLEMENT, "Handbook of Cenetic

Engi neering” (1992); and So on). Exanpl es thereof are synthetic

ol i gonucl eot i de-di rect nmut a n Si s d.d ex t hod)., .poin
Ut SgenescH STRGIGRIGEING, ag AORHAaEia PohTPEDERRF diRt SHBR: ALHFb b
treatment samé bid]rcgtaecal @Qopelrtiabfas thetﬂi@lﬁpéﬂiﬂﬂdémaﬁ‘ﬂ@thedﬁijﬁid agid
mutant is g(rae{i)ar ed and the like, cassette

nmut agenesi ?Wﬁgr%g‘gﬂm"ﬂgsequencﬁe?ﬁ% fiss incor por ati on net hod,
m smat ch pri nSacheshbdtibNdion, dedediont, ssrnuhsemtlmt bddaméno. acids can

Syt heg ¢ Bb pAgGhal I Erd L Ge! PHlIHLAYRNRRL {ORACHoANEL RS, srbr

can be, for orne reglion desire
nutagenlzeﬁHaBdbbohedf|ﬁeDeN@3 Bhgigneerdinglf 49P39); and sanowmr) nutatlon to

prepare the SEE&Q’m o' ar é@?geaﬂ\'p‘ syfl‘nt_l’?étfg ohgohu@h‘é‘oﬁdwﬁﬁé‘é@t%

w t hout anber tlon is I'inearized restriction enzynme treatnent
DNA is m x@élt@\ﬂ?he%h% tgappedsduphgsdnethod) phpginbnpukagenssedsabyywhich

denat ur ed, a%rﬁf‘ﬂﬁ%'a%q.otnh%eﬂ\/tf&dﬁ@:@@ at randoﬁaﬂf%é&lﬁﬁé& ¥&h nftrite
synthetlc ol1 gonucl eotide into ch tions are introduced is

hybri d ze@%%%ﬁ%g&&ﬁe&eaﬂﬁﬁew Dmch a de&ﬁHlPﬁé“'éT—%%EdLsc prepazed with
doubl e- st reaped @ramdarﬂiwrlqd:eby chaldeette mut@genesis ,M&hk@HAscannmg

pol ymer ase . coli, mutS eIIs .25 eficient in

Fepair actd ﬁﬂ%ﬁ@ﬁ%@%&%ﬁﬂ% b et "nekREd s MRt
suppr essorseqhent t yyatkes b emeehodj t btc. the grown phages, and only
phages wi t hou ' . .

W oh-a poi nt SHILHEEsE SELoGRuEIEas ide- aRFLEEBT hutagspes e (REEY YABLEX
exanpllé thmephq:chblpae be,ndor @xaanpds operfidgrndh as followsi eaThe weghon
nitrite, ' h t fi
cytosine |nto uracffJI “gﬁa%é%e&?%r%%%gnﬁg &%twm3 phag&egﬁeﬁg?egh%&&g

i nt r oducePMPRBH “t!’éléltslon' Aomrgn@re@l@ single-strapdedpBadQilNA + GAEtemBF
"ALT", respepiavelsy, MPSC Y p@%ﬁﬁ%@t n%mbeﬁSnd’tE@@ién 3Bd Kﬁf&é&ﬂﬂe& Op¢h a

? ﬁ:e %ﬁkr ]},\A"eﬁt){?i L Q%I:ll rc‘a%zyige? g:lé{a]?egment DNA is mlxec{' with'the segrtllg_)( Ztranged

20 phage DNA mentioned above, denatured, and annealed thereby forming

“gapped duplex DNA.” A synthetic oligonucleotide into which

mutations are introduced is hybridized with the gapped duplex DNA

and the closed-circular double-stranded DNAs are prepared by the

reactions with DNA polymerase and DNA ligase. E. coli mutS cells,

- 25 deficient in mismatch repair activity, are transfected with this

DNA. E. coli cells without suppressor activity are infected with

the grown phages, and only phages without amber mutation are
screened.

The method by which a point mutation is introduced with nitrite

30 utilizes, for example the principle as mentioned below. If DNA is

treated with nitrite, bases are deaminated to change adenine into

hypoxanthine, cytosine into uracil, and guanine into xanthine. If

deaminated DNA is introduced into cells, “A:T" and “G:C" are

replaced with “G:C” and “A:T”, respectively, because hypoxanthine,

35 uracil, and xanthine form a base pair with cytosine, adenine, and

thymine, 'réspectively , in the DNA replication. Actually,



29 singl e-stranded DNA fragnents treated with nitrite are hybridi zed
w th "gapped duplex DNA", and thereafter nmutant strains are separ at ed
by mani pulating in the sane way as synthel9 c ol i gonucl eot i de-directed
nmut agenesi s (gapped duplex nmethod). 5 Al phabetical triplet or single

| etter codes used to represent amno acids in the present specification
or figures nean am no aci ds as follows. (Ay/ G glycine, (Al alA)

al anine, (Vval/V) valine /L) leucine, (lIlLe/l),isoleucine, (Ser/

serine, (T‘ﬂ’H’?}e‘Str?Hﬁi%G YR fr(%%‘}?/fﬁ)s §§§§Fﬁﬂcwbﬁhdﬂ‘(@1ﬂ? B)reghﬁbbfﬂ‘fiézeé

acid, (Asn&ﬁhlgga?%ﬁ odeplek GDNAD), ghnfarineredttey KiubdatnastAdd¥ e Rhre
ar gi ni ne, {(:I(,\t/ cyst ei ne %I\/tet/ M .net hi.oni ne Phe/ F) phenyl aI n| ne,
(Tyr/Y) ty?PoB#hd eQ‘Tr Y PR BRAARS, (i s/k‘rlee hi ¥4 |n‘éaY(P$6/P ynthet1c

proline. oligonidkeopbligpdpredeedcmushgenesig t(lgappledvelu@s&ebu mee¢hodoel | 15

surface nol ec f  t.he esen I nventio tr nb a rotein,
whi ch fenet r afdEnaBer I EE pTey A¥TRLAG]e Pediay HUMEIURIF o reBrREER
corrpos ed oambne amrldsmn d:‘het present apsEicatsion orrﬁmlgmsfpﬁ me¢an.amino acids
Her e, n ne Qat

rrenbrane t%?o% g hy gzbﬁ gq‘g%q?ledep(r g'gfle/o pene 8‘951?9 W’vﬁ{hne

bi | ayer of (k& htnﬂqmnmce(éleééwrlaokqwsl%nd(ﬁmsés,) sexinect lﬁﬂ-‘brl/ﬂ')
as a whol egp£agR nﬁ'ﬁéd PAsH‘lﬁ?f‘aéﬁ’éﬂi@%@ﬂ? fdla;/ﬂ)sglutanﬁ@ 5248l,! Yhah/n)

regl on, transne ane :gn and tOp asmc I‘egily as seen I'n many
receptl® s ¥FPREAFLRQ f R) éz:w'@gnm%dw% %) ¢ Mnﬁf\m@mereftﬁmef

consti t ut epcpard) re;%aiarn & & Qﬁbt/ﬁlyrfﬁéﬂuonlﬂal equimR /) { PRehglENahide,

nonomner, honodlner het er o th,an ther chai n(s

havi ng t he %éYbrtYo‘i‘?%’é}%m(Tm/Wd trypgepgagsqu H) histidipe, (( )f°/P)
polypeptlﬁ@oiiﬁgnent of the present invention is a 30 fragnent fromthe

above- defi ned oly LLh ese en| referg

t he extracell []FP% §8?%P.QBF1€% (?or% ‘B‘Léf)'tl? deélﬁbn Q'%f'm\%e%qzé% ;ééle acg

i f dedibr edsunﬁancaemadieedled of the preeentnusvandt/mm ds eantnassmembhase

region. otelf! ewhi‘@h ?éh@%?‘éltlegl Ye118H "r%?é" rhi"ett‘(@m'éefi SuP@hakkOn

35 from t B partt al varruchure tharti & fegion) fromthe ent

struct ure BPlegelabovs nﬁﬁlﬂpgﬁéd t‘-’r%ngﬁéntﬁlénéw&r o?Ei Fthase etrppsmembrane
polypeptides.

Here, a “transmembrane protein” means a protein that connects
20 with membrane through the hydrophobic peptide region penetrating
the lipid bilayer of the membrane once or several times and whose
structure is, as a whole, composed of three main regions, that is,
extracellular region, transmembrane region, and cytoplasmic region,
as seen in many receptors or cell surface molecules. Such a
25 transmembrane protein constitutes each receptor or cell surface
molecule in the form of a monomer, homodimer, heterodimer or
oligomer with another chain(s) having the same or different amino
acid sequence.
The “polypeptide fragment” of the present invention is a
30 fragment from the above-defined “polypeptide” of the present
invention, and preferably the extracellular region of the
polypeptide. One to five amino acids, if desired, can be added to
the N terminus and/or C terminus of this regibn.
Here, an “extracellular region” means the whole or a portion
35 from the partial structure (partial region) from the entire
structure of the above-mentioned transmembrane protein where the



30 partial structure exists outside of the nenbrane. |In other

wor ds, it nmeans the whole or a portion of the region of the

t ransmenbr ane - protein except the regidh i ncorporated into the nenbrane
(transnmenbrane region) and the region existing in the cytoplasm 5
followi ng the transnenbrane region (cytoplasmc region). . "The
constant region or a portion of the constant region of human

i mmunogl obul i n, (Ig) heavy chai n" used herein nmeans the constant i on

or the Fc PagFéalcitHigirasXifts PrkSids obdihe\ngekEanen,i in other H°6 irn)
as descri bgd, m&dins e m@leot)rt@qmrﬁitm lmnegi:@@ﬂbn rbﬂ&hece@ahemémbrane

i mmunogl obul bel ongi ny class_and any sub ecific
exanpl es oPT ?EE %8885 Fﬁﬁ aF&908 (F&@f é%e% lnt&GB%?‘ 5%5 he
| gM |1 gA ((tAanamémbgade, rbgﬁ)onqndnagEhePlref;&babbmstlngt i T th&unygbpnubmn

or ef or 4bl SO HAORGBP oL, hrhophibtand, redion sy BRI cC 1ehiem el ong ng

to human- deri vahel gehg tapet relg;@n or a pbyGpnarf tgs@onstant rng.on of human
| munogl Ob{ﬂﬁukl&néﬁ i&ﬁhgﬁg‘i‘ ﬁ tBhQ" "‘”h el W%E‘tg {n@%s thﬁcggbgiant
a ns

conposed o ogou al ns ous
heavy chai nggimmthg)wmg@@mmweﬂ iumandglobulbariraysclain

bonds) . TE + Jr;ﬁ %ng'dééc%lmo%‘idao of?at.'aftuféi@'nu:he m&x& ﬁh??ﬁ?fihon

(VL) and t in constant regi
conposiéd o'f-'amke RaXy meRaPg Lokl AB| ’@eleggeng(tzm)any clapg 3 Wawbsﬂar»‘ﬁ-

const ant rSﬁé@ﬂfi&kﬂly, exam 13§%ﬁ1%‘é¥’1ﬁ|ﬂﬁhﬂ Q@Bﬁliﬁtaféglétﬂ ('IQJ@IOWEQEQQ
of sone domsu 5|s 25 _havi ngﬁ e amno_acid,s ences |n%%i[ent i'n each cI ass

(1 ge 1 gM 1963, aaa 9649 /' 3aM 1A (19ATARG TgRR) p Jd « AREL OB Breferablyng

:96@4 4 tnél ,unmdoggéBixlm is gng\T/r(adma,VéIOgrrm;m meé3) g&‘rrgtga),lg&;rgn.
an

yoos, 2N e 68 SRS arsy pYdreFab1d M Rinodh 851 IR £ tne Present

Siml airﬁl Y, mhenbmnyardaathosé bgBdngingotpobunianf-dekivefelghl (dgGdi, nIgG2,

hi nge regi 3 gFT mai n, and Clerr]3 domain in this order fromN
term nus. #ﬂ% he(g%/yiﬁﬁ&j?n of 1g& is conposed of VH, (ferr]1l donain,

hi nge regi on, TopaneP2olykdin, ha@ndi o[-@thsaecljoemrn\cmrahu%nbt dér whaghnfesr
term nus. JH&J.H@%’ gd?éci‘ e t%%oh%l%&.l@ih%siggﬁi: obhifs o1 lch498 And two

hi nge reglon Jerr domai n Clerr]3 Inin this order fromN
omologou heavy chains (H chains) are connected through disulfide

20 bonds (S-S bonds). The light chain is composed of the light chain
variable region (VL) and the 1light chain constant region (CL). The
heavy chain is composed of the heavy chain variable region (VH)
and the heavy chain constant region (CH).

The heavy chain constant region is composed of some domains

25 having the amino acid sequences inherent in each class (IgG, IgM,
IgA, IgDh, and IgE) and each subclass (IgGl, IgG2, IgG3, and IgG4,
IgAl, and IgA2).

The heavy chain of IgG (IgGl, IgG2, IgG3, and IgG4) is composed
of VH, CH1 domain, hinge region, CH2 domain, and CH3 domain in this

30 order from N terminus.

Similarly, the heavy chain of IgGl is composed of VH, C¥,1 domain,
hinge region, C7,2 domain, and C7,3 domain in this order from N
terminus. The heavy chain of IgG2 is composed of VH, CY,1 domain,
hinge region, C7,2 domain, and C7,3 domain in this order from N

35 terminus. The heavy chain of IgG3 is composed of VH, C¥,l domain,
hinge regibh, C7,2 domain, and C¥,3 domain in this order from N



31 term nus. The heavy chain of 1g&4 is conmposed of VH, (err]l

donai n, hinge region, CJerr]2 domain, and (Jerr]3 donain in this order
fromN t er.m nus. The heavy cBain of IgAis conposed of VH Cal
domain, hinge 5 region, Cerr]2 domain, and C[err]3 domain in this order
fromN term nus. Simlarly, the heavy chain of 1gAl is conposed of
VH, Cerr]1l donain, hinge region, (Jerr]2 domain, and (Jerr]3 donmain
in this order fromN terminus, The heavy chain of A2 is corrposed of
VH, d err] Feasdams - The %?ﬂ@é q"&g‘rfbﬁf gL ceRagsed S%d‘"ﬂj &73b QRmBH

inthis orqhq&xﬁfer Paghiloh ce[MdbMain, and P deRyin chRithdd dder Sfrom N

conposed of V err] 1l domain, hinge region, Cerr]2 donmain, and
Clerr]3 doFEEM M Sehi s order from N termi nus. The heavy chain of
lgMis corrposerh@fhééHry @lea i 1oﬂ01@An1s GempdSed ovBi VH, CalC[db“ntaiﬁ\,dem'ig’e

Fegi on e S0 F 2 4l ity on A NondiR ISR Ak Erop N endiihus
conposed of VHindlarly, ﬂh’eﬂiea‘rﬂhamhbﬁjmln.,scompdw ddne NC caldddthein | 4
d

o 1 1 §ogecuAgs o OB YIS A RS qondth S LE UG SR
it is clea\tearma.mus() The heavyidhain Dérﬁgh&ll%imy@@mqftwé’(ﬂ@ulfdtmain.
bonds exi Shiifge regiBnlNe &R Phlth & 4 {4 dphondsiconingt v

the two heavy fs to*generat € two honb ogous eavy
chain 10 texBdB¥S-conposed of VH and CHL is connected with one Ilght chain

through a di suifd dediantnsi Oferds. 1¢ rbd»ﬁbséveamf Wl@equsadiﬁaw 4Pinge

chai n fragnents corrgpsed of, the hin domai n,

dorai n ar e F€GARBet €H 4 HOTRM dRRY| ?8 g‘ﬁ‘c@ {-Setehl'q RFRSS) 5591“ N terminus.
|l lustrated", THe Beaey chuliredf 1Mk edmpadedSt Vi, (d,&EiZdomaﬂd cuz'aiﬁ:m of

Ne Medi ' Mech

Na\rll\ﬁzélo, | % f‘s 4 ence §%g§ ‘% a”é(}% %p‘lsm O‘ﬁ‘fﬂf Ié"‘bB]rP?B'HXBFS A0
regi _onlbf nm*rhnngleoln'elgunnhawyseen inhdigé, dTgH,heamid‘gmt I nventi on nmeans a
por_t ion of a ?%@rrgrcﬁfaﬂpoﬁargaﬁ)% os@&'@f%owgl %oﬁ%fﬂycgagio%aln,

having the s erls I'cs as neftion ove
preferabl yC&3 dqmmmcm domggirod nathis erdir dies N, termihus Rand dyiven.

Speci fi cal Ly, hgﬁagpk@glgﬁ adsheeref i3 adale Irg@gll %d:qu)sed of hinge region,
C2 domain, and domai_n from each “of g A, dand IgD, and are the
regi on corrposé'of' for example, IgG 1s treate WJ.t papain, it is cleaved at
20 the slightly N terminal side beyond the disulfide bonds existing
in the hinge region where the disulfide bonds connect the two heavy
chains to generate two homologous Fab, in which a heavy chain
fragment composed of VH and CH1 is connected with one light chain
through a disulfide bond, and one Fc, in which two homologous heavy

25 chain fragments composed of the hinge fegion, CH2 domain, and CH3
domain are connected through disulfide bonds (See “Immunology
Illustrated”, original 2nd ed., Nankodo, pp.65-75 (1992); and
“Focus of Newest Medical Science ‘Recognition Mechanism of Immune
System’”, Nankodo, pp.4-7 (1991); and so on).

30 Namely, “a portion of a constant region of immunoglobulin heavy
chain” of the present invention means a portion of a constant region
of an immunoglobulin heavy chain having the structural
characteristics as mentioned above, and preferab_ly , 1s the constant
region without C1 domain, or the Fc region. Specifically, examples

35 thereof are the region composed of hinge region, C2 domain, and
C3 domain from each of IgG, IgA, and IgD, and are the region composed



32 of C2 domain, C3 donmain, and C4 domain fromeach of IgMand |IgE
A particularly preferable exanple thereof is the Fc region of

human- deri ved LgGlL. The "fusion P32 ypeptide" of the present
invention is that 5 conposed of the extracellular region of the

"pol ypepti de" constituting the above-described "cell surface nol ecul e”
of the present invention and "a constant region or a portion of a

TN s afr 68 amatny o8 fema LB npred  brdenta B L et ot S8 RN 18EH0
pol ypepti da phritieupagdgntpreferible ensmpleotheeodf iz artst POt regione@fon
of human IgG heaééEChal n ﬁg@d particularly preferably, it s a fusion

pol ypeptid u’(‘,‘ﬁﬂp &v Sfi &9%Ext racel I ul ar region of a pol ypepti de of the
present inventiihen ‘afwkside pediypeptEde”’cafposke presehta inventiayi be, tGdd

d i 1 ”
or e er i cCgiBiseotor incl B iR LERYer “Hed i} Mor (R, Sbpryidbuide
nmouse, or canscptetengbt;le abmm)-descmbepr éceﬂabsgrigcehmog@wﬂeﬁtpcfewe
the pr esenh égéﬁﬂti%n%lon and Tgecéﬁ’s%%&?? H‘éé&%ﬁpﬁ Q)fr (Lil.%‘?\ BE ?:Btnsta t

i nvention antage that usi‘on po e can € pur|

extrenel y regiensef W%améwmhwwvmdﬂgmheﬁmr@tw a’bhﬁﬁﬁqr@h
property js QffpéPb8i o¥yp é@tf&b%&ﬂﬁoé@&%f'aﬁ@'é;&tﬁé&él@lm&bwﬂ ra

fragnent because the fusion peptide of present invention has a
porti of Pal¥BRBtAfe PEFRA lﬁ%?‘e’é’)‘(ah‘b‘f%“'?'-b‘?n cﬁn‘&rﬁ P°r1}3rﬁﬂ1rﬂfglao56ﬂ“§ﬁa§ﬁch
as 1gG as pegibAnet whnae as) Whdiad} ReId pdrtiduleaVss preifeaablas, ais

anti bodi es,agai pst.the E a ous ul i vai | abl e 0
 miunoassayS arTURLoR (Refypepti %%&%ﬁ%@?‘}é# sRady YA Seeld

ant i bodi esPaQpreptldéeof thépresent inVeathonhypanadtthe, ref.qﬂ.cyrpe(m(: )deomposed
fragnent, | pt i of the e v a

pr oduced n%? %n %/n'g%: I?%%%‘%f n%i?lf do’oq“am %é%ﬁ%gf é&’ﬁnéag‘ %n)e%lth%r?gld&@gf 8&"‘6’&
al so iy a okahnd Wotedwemn IgGli st prefierabliehamong digéni cin eydiiltdon a

met hod an?p@%f?%%tf&étdgflved fF&n’i‘%ma‘?{ fiolBd, [ oL P! (%g%fél%ﬁ% human)

The "gene resent | nvention congrises
above- manti-%nEHeﬁér?béﬁt agetbe pollypeptide pfaghenbresemie 1nvel'$r1@§bnt

i nvention, andrhacltifieforiNpolgpeptavenbf RHUe! gtésht invention has the
advantage that the fusion polypeptide can be purified extremely
20 easily by using affinity column chromatography using the property
of protein A, which binds specifically to the immunoglobulin
fragment because the fusion polypeptide of the present invention
has a portion of a constant region (for example Fc) of an
immunoglobulin such as IgG as mentioned above as a fusion partner.
25 Moreover, since various antibodies against the Fc of various
immunoglobulin are available, an immunoassay for the fusion
polypeptides can be easily performed with antibodies against the
Fc.

The polypeptide, polypeptide fragment, and fusion polypeptide
30 of the present invention can be produced not only by recombinant
DNA technology as mentioned below but also by a method well known
in the art such as a chemical synthetic method and a cell culture

method, or a modified method thereof. )
The “gene” of the present invention comprises a DNA encoding
35 the above-mentioned polypeptide or polypeptide fragment of the
present irivéntion, and includes any gene having a nucleotide



33 sequence encodi ng the pol ypeptide or pol ypeptide fragnment of the

present invention. Exmapl es of the gene are those encodi ng the
pol ypepti de or. pol ypepti de fragnent r@htioned below. 5 (1) A
pol ypepti de encoded by a DNA hybridizing with a DNA conprising a
nucl eoti de sequence of SEQ ID NO 1 under stringent condi ti ons;

(2) A polypeptide having an anino aci d sequence having 60% or nore

honol ogy with an am no Cld e of SEQ 1D NQ 2; 10 3) A

pol ypept i dRSRLFRTG HF° @&c&?@féélz%@rsﬁ'a ypegside fr(a‘—%}'ie“é:n ofnths
acid sequepﬁesémbsiﬁmémaibn the sane as the amno acid sequence
(nanely, a po |de tituting_ "hugan JTT 1 and
derivative); Fﬁ) OEO pq:éﬁlp%%?? darﬁag?' %‘«ge‘-rr}be S ?ﬂ:%ﬂ% agoaé'd
by a 15 npnlppepﬂedseﬁnegnentomentponddngeﬁownucIeotlde resi dues 26-625

of SEQ | D 3 pr ) Ci n S b nt a a he
am no aC| quel ue%cg%?@%%%&a %%??/%%‘St?’ e %ong@ l&ﬁéyd{%i With JaI'TBlfh
anti gen" amtnprssuegia/amcvbeotlde sequgnge f ﬂm)tlimelona\lu ngden anmngenltd
sequence aggggglgy nucl eoti de sequence corresponding to nucleotide
resi dues 3 of SEQ ID NO 4 or an ami no aci d sequence substantially

the same (s Al vrepilide haviaguan aninmaeid seaynes daviiag €6har noreng

“rat Jdmd164y | WePh aﬁdamiﬁodséiaagézjﬁénce of sﬁ:é) 1D Rel:ypgptide having
an aHIBO aci d sequence encoded v¥ nucl eot | de sequence corres ondlng
to nudPeoti d@’résPH&X?ePtéﬁli? baving QEQ’“PH"RIC?CSdoﬁe‘Hhe“a‘Fﬁ Rf SEY L0YQenée

sulbst an: i géf Yart htm?a{rscﬁa sequétice EﬁﬁJb_ll_i_li_:afﬂiithlmlESafnéa@Qﬁhe amino acid

0] eptide constituting_ 'npus an

0 R Dol yERERPRe 1A SR i 1P SRS e By DB S a i S 1 ARE RS R! de
sequence camd espondengvabived}eotide residues 35-685 of SEQID NO 6 or
sequence (ndidh o EOLREBCEIShAOLLY, BT ANTEE, acidbodiierl Ehdfddq by a
anti gdf" amaclectikde | sequerge etnnress»ondwy tppnuyibeptide residgean26nbab
acid Seque&f%ﬁcﬂﬂ% Dy %LD% %ﬁl‘ﬁBC9@'189ségHQh&QeEhbg‘éaﬁ%a&l&u’thagsaﬂé

cell surface ecul e of present invéntion, wherein
i nt r oduced®¥ nthet apino acid sequence (namely, a polypeptide constituting

“human JTT-1 antigen” and its derivative);
(5) A polypeptide having an amino acid sequence encoded by a
20 nucleotide sequence corresponding to nucleotide residues 35-637
of SEQ ID NO: 4 or an amino acid sequence substantially the same
as the amino acid sequence (namely, a polypeptide constituting “rat
JTT-1 antigen” and its derivative);
(6) A polypeptide having an amino acid sequence encoded by a
25 nucleotide sequence corresponding to nucleotide residues 1-603 of
SEQ ID NO: 5 or an amino acid sequence substantially the same as
the amino acid sequence (namely, a polypeptide constituting “mouse
JTT-1 antigen” and its derivative);
(7) A polypeptide having an amino acid sequence encoded by a
30 nucleotide sequence corresponding to nucleotide residues 35-685
of SEQ ID NO: 6 or an amino acid sequence substantially the same
as the amino acid sequence (namely, a polypeptide constituting a
*mutant of rat JTT-1 antigen” and its derivative); and
(8) A polypeptide having an amino acid sequence encoded by a DNA
35 encoding a polypeptide constituting the cell surface molecule of
the present.invention, wherein the DNA is introduced into the



34 transformant identified by an international deposit accession No.

FERM BP- 5725 or, having an am no acid sequence substantially the sane
as said am no acid sequence (nanely, a pgjypeptide constituting a
"human JTT-1 antigen” and its derivativg?. 5 Here, "substantially the
same am no aci d sequence" neans as defined above. Specific
exanpl es of the gene of the present invention are DNAs or their
fragnents nentioned bel ow. (1) A DNA conprising a nucl eoti de sequence

of SEQ | Dtnansformant 1xdenDMAieg iy éinz ingewnakiohslBipositracres sippmiNo.

ot A ISR i A g it

c o npri si ngame Agcs abd b sequences poamehy), 8polypepkide coms tidatdnss

35- 637 ofasa%m@rmél Aitigent) aﬁdD%sCQ'&ﬁ'v%*t']Qeé nucl eot i de sequence
correﬁgndl n nucl eotlde resi dues 603 of | D NO 5; (7) A

DNA chpri si §r§'nuél"@§t1ﬁad\§'—]§édtl’ e RARR sHBHRP n§CL Sequﬁﬂ&'leé'of“ie&é‘s a
. resi dues @SFH8EA04bSEL. | D NO 6; (8) A DNA encoding a poI ypept i de

T e L R Rt e
i nt e(rj nat |@nal:heliapoﬁragmentacmensh.oneﬂobeIIfERIVI BP- 5725. The DNA

% Chgig
cpeoding 2 66y i BRaChoeRIREA, BGRB8 Shel FHUIRLE%ME o 7o IRAY Ol
be ciQA @rms;@nbynbmmlzgnmtbeuhef DAt anslememamgent @mqltesxms .(the DNA

encodi ng, 0
domai n, Cl-iél(q (}OHB.I n an ggﬂr ; H BhBQ.%o'i:%Nk %eq%encgr_'gcs(gﬁt E?/g%?gnto
i ncl udes %Wlm«l‘é%rrﬁﬁééﬂeéf% 628nPLEcEONIDPaN008g as t he codons encode

the same am:ﬂo RCHHA. c%ﬁaprlsﬂge QNﬁu@fLeb‘il‘idl&r %ﬁedd@%t?@s?@ﬁdbﬁgatw

obt ai ned b 1"78 exanp t he I ncl udes co enent ary DNA
( cDNA) %‘é&%ﬁ ¥e% H‘RRIA35DﬁI;3\7pP§p§F9dIPr ¥R:géioni c DNA DNA prepar ed
by ch&m cal(6'>)ym hpNAS coﬂ]gbﬁuﬁsh‘trﬁ; n@dnhyleeﬁlaépIséqxra'ﬁde)rbmtfésﬁwding o

0 25, hepLot e "D ARG CISEOUCL SRS SRPRERT 531 S|y combining 8O these
can (7) A DNA comprLSJ.ng a nucleotide sequence corresponding to
nucleotide residues 35-685 of SEQ ID NO: 6;
(8) A DNA encoding a polypeptide constituting a cell surface
20 molecule of the present invention, wherein the DNA is introduced
into a transformant identified by an international deposit
accession No. FERM BP-5725.
The DNA encoding a portion of a constant region of immunoglobulin
heavy chain, which is a part of a fusion polypeptide of the present
25 invention, can be cDNA, or genomic DNA comprised of intons between
every exon (the DNA encoding, for example, CH1 domain, hinge region,
CH2 domain, CH3 domain, CH4 domain and so on).
The DNA of the present invention includes any DNA comprised of
any codons as long as the codons encode the same amino acids.
30 - The DNA of the present invention can be a DNA obtained by any
method. For example, the DNA includes complementary DNA (cDNA)
prepared from mRNA, DNA prepared from genomic DNA, DNA prepared
by chemical synthesis, DNA obtained by PCR amplification with RNA
or DNA as a template, and DNA constructed by appropriately combining
35 these methods.
The DNA encoding the polypeptide of the present invention can



35 be obtained by the usual nethod such as a nethod to cl one cDNA
from MRNA encodi ng the pol ypeptide of the present invention, a nethod
to isolate genomic DNA and then splice them chenical synthesis and so
on. 5 (1) cDNA can be cloned fromthe nmRNA encodi ng the pol ypepti de of
the present invention by, for exanple, the nethod described bel ow.

First, the nRNA encoding a cell surface nol ecul e (pol ypeptide) of the
present invention is prepared fromtissues or cells (for =~ exanple,

t hynmus cebesoltampdddy tibei useulalqu:ltimdle asiclcakl 3 niéthad touthord odNA ﬁmmA)

o csont | g, eACSALEL g SELypSHELEE ar T RIA (BRI

met hod sut® &solateqgenemigeDNAI aoyathesrspildge Chiergwichemicell syathesis
Bi ochem sgﬁ onYo! . 18, p5294, 1979), hot phenol nethod, or AGPC net hod,

and 15 ct| ng it to affinity chromato m%Naphy using oligo-dT cel | ul ose
or poldy-U SPecan be cloned from thhe RRNARRACeding ke RolyRepHide ©f

CDNA i s sypéhasdgath 1nvenft%xfe59rmfsr d¥arp Ve thleReBh8RIdKEE 1 EW DA \WRs.Se
transcrlptase such as _the hod of goé/ et al c{
Vol . 2, p. 161Figst 1592)“‘1“1’%%10%“%3 ge3d ‘C”g%@?)mﬂre"é‘ﬂee rﬂﬁa@e@rtl e)
gbfL{f&n edbf aghe preééﬁﬁelﬂvénﬂionplgﬁﬁréb%&%)i) frond td@ls\u@st et icellds (for
oubl e- st rande

i b b f :
Col i i t HERAmBhe o EBTRNE, oPETLRaBE | BbLSPRTaEr L Eth §YUEREBA et hay S hi s
cDNA10 stibylatedsivithi rpriA) cekpressingi andi tpnpqamnkuylmgcem sur fhRoe
I id v |
Do VSRS Byl ) O | PRe it | MU AR),  mifA0cR WY
repl i cat eprépahedt sleahaallng btotedd. RMRanpyesa knownysmgithedyssscdl odisng
vectors aaiiifs. theethARLEULARA \cra¥olin, a.ul i1 9] BlochBmibeiy)

and so on 1 ed | mrunol Ogl C C‘e screenl ng as

nent i onedVekt b8y PREMactt7 hhwi HS a Phengj, gpgtRedy hQr xpeeked, gak

encodisng éﬂBJQ@{:YﬁQDiﬁ o atftih&ty chPoRSEBYraph§nis Dilg 01 iyydaBt cellulose
preferabl ﬂg}' U can be inserted into a plasmd by, for
j)

exanpl e, dSephaBPs%m atis et al. (Ml ecular Ooning, A Laboratory
Manual , secomtle&&i with tthenmREA| abtSpined) aldaa hemplater atDNR, i synSResiaed),.

ﬁ'yDl'j‘ﬁhca” for 8%ahPTE! 6§ L"b817-RABUA %E&th8h BYinGCLeGiRER' ErahBEriptagd Of
such as the method of Okayama et al. (Mol. Cell. Biol. Vol.2, p.161

20 (1982); ibid. vol.3, p.280 (1983)) or the method of Hoffman et al.
(Gene Vol.25, p.263 (1983)), and converted into double-stranded
CDNA. A cDNA library is prepared by transforming E. coli with
plasmid vectors, phage vectors, or cosmid vectors having this cDNA
or by transfecting E. coli after in vitro packaging.

25 The plasmid vectors used in this invention are not limited as
long as they are replicated and maintained in hosts. Any phage
vectors that can be replicated in hosts can also be used. Examples
of usually used cloning vectors are pME18S, AZAPII(1ZAPII), puUCl9,
A gtl0, A gtll, and so on. When the vector is applied to

30 immunological screening as mentioned below, the vector having a
promoter that can express a gene encoding the polypeptide of the
present invention in a host is preferably used.

cDNA can be inserted into a plasmid by, for example, the method
of Maniatis et al. (Molecular Cloning, A Laboratory Manual, second

35 edition, Cold Spring Harbor Laboratory, p.l1.53, 1989). cDNA can
be inserted into a phage vector by, for example, the method of Hyunh



36 et al. (DNA cloning, a practical approach, Vol.1, p.49 (1985)).

These net hods can be sinply performed by using a comrercially avai l abl e
cloning kit (for exanple, a product fromgdakara Shuzo). The reconbi nant
pl asm d or phage vector thus obtained is Introduced 5 into appropriate
host cells such as a prokaryote (for exanple, E col: X1Bl ue MRF

DH5[ err], HB101, MC1061/P3, etc.). Exanpl es of a nethod for
introducing a plasmd into a host are cal cium chl ori de nethod, cal cium

chl ori de/ etbadli. u¢DSAI cilpdéngpt hopractidedc mippasbaah Myloedcul ap A rLRB5)A .

Labor at or u 0 a

p.1.74 (13@5?? ﬂ\e gl%%l%eg?arrgg%%a Rig pgljﬁthi%d Bﬁ%g@g @g (%r ls&(’:ng%]é%&ially

i nt roducedvﬂnﬂ-ébﬂrgs@l@Eing kit (fﬂﬂr examaeevpaepradngthﬁnomrwmm Shwezqihage
DNAs are THU%B&&S&MH@ p%%Wld or r%ﬁﬁjévé&i:%&c £ bbit@ iR 88 it rddhcdd 0

packagi ng,can be easily perfor a commercially available in
Vi t ro%backaﬁanPRF?P{?-BFelgos’é)&ﬁM% such agdacPrekaryeteat £oE fxanple, E.

fe onam coli: xn1BIae ARYA,SDESY p?ﬁﬁmg "‘Fmgfg'r’ B8 Ot D e ot din
i nv i J R I ng
Lo T he. ot hofxamplE, Ot oh e hud Far, GAPG h BLASTAANARL D, 2 iy are

met hods. calcium ditlorddemeehod, odmrmmmwm/&hmmm eﬂloﬂb&emm

2C! oo QBN BRI U R B I I AT B el 1
met hodd ( MobRd Bpring Harbgr I@ahab’atarw o Nbs il 19890()Iadamtl iefliegie roporatdlomh
Spri 1 MahphohaD Rl Ko fedrd Gt BBV oMM IIF A s by, for

chem cal |y syn onucl eo s as

corTes pongxa@pitgrtm@e&mq%lamm@@mgbaeﬁ "was satey baprpduced imeo grown
present | fygehi Sfed! LAY Pab ac'a;hﬁiqonerhawesoapmeaéi RGEAM be easily

encodi ng ecific region w eptide of the pilese

i nvent i onPEHEOEEegd'f-‘éghécFW“%ﬂ-JyY ﬁé’acli‘]e“?]é’gilﬂrf’ IHF ‘PBRC%?HHH‘J kit (for
synt el i ceRaipRel, &I frodlct frifestxat@yend rammedshiaai)ad using a cDNA

o eSSl O ROkl incod 15 TRk Sy MR e RS et S e

anti body hegdistdtated from ghel ghRhtliidaranfy 50 prepasetd according o the metchoidng

et oohll ancd RTELAY bomi LUk dIAT A SR SRR 1,

obt ai ned canFle& example, a clone comprising the des1red cDNA can be screened

20 by a known colony hybridization method (Crunstein et al. Proc. Natl.
Acad. Sci. USA, Vol.72, p.3961 (1975)) or plaque hybridization
method (Molecular Cloning, A Laboratory Manual, second edition,
Cold Spring Harbor Laboratory, p.2.108 (1989)) using **P-labeled
chemically synthesized oligonucleotides as probes, which are

25 corresponding to the amino acid sequence of the polypeptide of the
present invention. Alternatively, a clone having a DNA fragment
encoding a specific region within the polypeptide of the present
invention can be screened by amplifying the region by PCR with
synthetic PCR primers.

30 When a cDNA library prepared using a cDNA expression vector (for
example, AZAPII phage vector) is used, the desired clone can be
screened by the antigen-antibody reaction using an antibody against
the polypeptide of the present invention. A screeningmethod using
PCR method is preferably used when many clones are subjected to

35 screening.

The nucleotide sequence of the DNA thus obtained can be



37 determ ned by Maxam G | bert nethod (Maxamet al. Proc. Natl.
Acad. Sci. USA, Vol.74, p.560 (1977)) or the dideoxynucl eoti de

synt hetic chain term nation nethod ugjrng phage ML3 (Sanger et al. Proc.
Nat | . Acad. Sci. USA, Vol.74, pp.5463-5467 (1977)). The whole or a 5
portion of the gene encoding the pol ypeptide of the present I nvention
can be obtained by excising the clone obtained as nment i oned above with
restriction enzynes and so on. (2) The DNA encodi ng the pol ypepti de
of the prdeterminednby Maxam-Gilbdrt imetilrdd Maxam ébhalePawce IDNAL dexdadkd

fromthe I, 1 Si 0 e ' of . ' ' S

rent] onedSaBo ok Ve 7 B gbRo PRl RERn She1a08xPRESEALL) B b O
sol ubi | i zeapnetermbhgt bgn 3BT hnd pesdng phage 13 (Sangeértél adNABrace Natl.
depr ot ei nj bw e L n erpgl th I_Qd ar o]

prgf er abl l?é\?‘vlath)érr{lbgtraltﬁéc bgggﬁ'?gé %ﬁés?%c(?g glnsgd ks arje) ba%ﬁgl @ngggsﬁ ed
with dbpr pprtiea rakt thet iggnenepredingndthe pehyperRLifdea@kntBeonrasrat

are anpli fin@dneibh XM OBE! VL PIFEE by SfciPing dthe Jersiet 8bealinBharas
Then, clones having the desired sequence are detected, for exanple, by

usi ng r adPERELPPEAy abeNe wdth resyx i enzimehARthai® W+ a portion of
the gene encapylimie bRR Sfcodhy AHE peeypeptideld £y pregenti Divest Obh atdied

f the ¢l b ' i t.h tricti : .
CONA encolPriF SLAERRERR (AREIIRBPYERTRATLVEL L300 Fhe feLls SHhiraseing
Aft erl(a cthei polypept yderdd thie peebeminigeentionR¥Ament icned absvesby DitE

Is introd | r ("Laboratory Manual: 25 Human Genone Mappi ng",
Mar uzen p#gggfyiggsﬁ??\%@ggl'ones conpri si ng the DNA of the coding region

of the desir&hgly cedils are sbilubiddzed pppferabdyi hy $PS eopiateinase K,
Then, the | I t A PR VE d.wi t '
aﬁ@'\'%ﬁke Bralsy dFRD AP S einisbd §¥O§g§§é€§p§p£% % *&&%%PNA

excised fromthe positive clone as, a re the human c .

30 (3) R¥AE areddgestehPESERK abgyanttlh ribonugleass cFaei REAS pbtained
synt i zgdebyatbeavsyad igesbed. when etbropHEa fel Ctant F Tt Skl Uaifnes , aiid
SEQIDNQO,1, 3 , 5, or 6. . The present, invention also . relates to a
r econbi naﬁpevggpoéragmeeﬁﬁpPP§PH’§efihérﬁl\lﬂm§ﬁé%d'ieﬁg W:R}EB@PE%M éﬁ’a&ﬂ I
surface 3brnodsmidetd pEnmstie delliblrarlye prheantcionesthawing the desiivadmnt
vector of JLASCREESHL dVdL £b% dimp1d! 13 uBEng WSk fFadd i F&LY 1abeled
DNA probes, and the whole or a portion of the gene encoding the
20 polypeptide of the present invention is obtained from the clones
by excision with restriction enzyme and so on.
cDNA encoding a human-derived polypeptide can be obtained as
follows. After a cosmid library into which human genomic DNA
{chromosomal DNA) is introduced is prepared (“Laboratory Manual:
25 Human Genome Mapping”, Maruzen press), positive clones comprising
the DNA of the coding region of the desired protein are obtained
by screening the cosmid library. Then, the cDNA library mentioned
above is screened with the coding DNA excised from the positive
clone as a probe to prepare the human cDNA.
30 (3) The DNA of the present invention can also be chemically
synthesized by the usual method, based on the nucleotide sequence
of SEQ ID NO: 1, 3, 4, 5, or 6.
The present invention also relates to a recombinant vector
comprising the DNA encoding an above-mentioned cell surface
35 molecule (polypeptide) of the present invention. The recombinant
vector of the present invention is not limited as long as it can



38 be replicated and mai ntai ned or can autononously replicate in

various prokaryotic and/or eukaryotic hosts. The vector of the pr esent
invention includes plasmd vectors and phgge vectors. The

reconbi nant vector can easily be prepared by ligating the 5 DNA encoding

t he pol ypeptide of the present invention with a vector for

reconbi nation available in the art (plasm d DNA and bact eri ophage DNA)
by the usual nmethod. Specific exanples of the vectors for reconbi nation

used are Be aEplidmtieddapd amaidtasned or can pBRBOAPMEBRIZS replGtatepiii3,
and pUC19 | |4 S
subt PI I S- e)rflg'geﬁg g’?%k\é?%&l%sr%@z/ﬁ]rgs%@ﬁ% and&%glf &&Exl%gfnpt}t{%
of phagespaeseat invieagden @mﬁg@eﬁjmmicbwqcmeancbmhm AVRROL D¢

i nsect virus qgpe z(éb\éln&ﬁ%’ﬁnﬂ REdtARIeRN & u%*ilgsbé bféﬁgi‘éauﬁ YE5&LIBG the

Vi rus, and nucl ear hedrosi s virus An EXDFESSIOH vector 1Is

usef ulB f oPNAxpRERding ttbrﬁaPBMPGHEééien@f the presgaEyiRYRABLOBWithea HaakaR

i nvent i-ongagd Eeeoﬂlba_@kla@dlw tfa&allabmé mqpt itdfe Ofarthe (Prasanid i ment laﬁﬂi
The expre S|on yector It _expresse

d as .| ong as the

Ehcod ho' DRECHEHSRbAERIBNAT b rthe saas B R an EPERLEACYERABBLeS OF THe
pr okalr yot Vﬁc&bﬁbéo lfoeuxacmbmafﬁu(:hoasedebk? mnobqntimumﬁsvédmmammcm ’such
Exanpl es er re Pr Nait

op- 108. 1655 (R%33 5, BHE AR .Cpuct 2y (b3t Ung pERS, Tohe 1Rk 1veY Pl Hemisy
EI\/E_:L8E)(Espeh| aBnpsgw anﬁE@Sﬁllﬁe asdPBaENENT s H%ﬁedﬁ;l@émkasmlds
nglneerl n n. e ,

part i cul ar Fy E. ;) B(}lrlg'u as ﬁnﬁ d%é??‘? %kamplexpressﬁl ect%fel sa
general | ybgcﬁpmggdiacb satch east A aphagepr andt @ny dpeimabrorednsectavirus

i nitiati oppoedsna,t RavRRoRREgdistEh as ¢ RUNRGRIS,IQaRic iM% RAERA! and

i nvention, Py er m nat i.on codon, termnator region, and replicon. 30
VWhen yeasPucéﬁPﬁ?aP°é¥IhF§roéllsl Nd&@S -cel | s are used as hosts, an

expr exBi on veqt @ﬁcpt:fesarlehevabwrcwmséﬁm Eor ékplréé%tlngathe DN @iIcRIingn

1 o0 200a e B L 00 POLYBERELSS an Bt BEARBEIRY one
encodi ng poiypaptlﬂemfdhh,e pndaaentrlmmmatma Fhe &tpresis BOp wectarsismext
o0 O LAASEB 6o 1000110 BB MIRE LHE qenenddifufy SR b3l

of the present invention in various prokaryotic and/or eukaryotic

20 host cells and produces this protein. Examples thereof are pEFneo
(Proc. Natl. Acad. Sci. USA, Vol.91, pp.158-162 (1994)), pEF-BOS
(Nucleic Acids Res. Vol.18, p.5322 (1990)), pME18S (Experimental
Medicine: SUPPLEMENT, “Handbook of Genetic Engineering” (1992)),
pMAL C2, and so on. '

25 When bacteria, particularly E. coli are used as host cells, an
expression vector 1is dgenerally comprised of, at least, a
promoter/operator region, an initiation codon, the DNA encoding
the polypeptide of the present invention, termination codon,
terminator region, and replicon.

30 When yeast, animal cells, or insect cells are used as hosts,
an expression vector is preferably comprised of, at least, a
promoter, an initiation codon, the DNA encoding the polypeptide
of the present invention, and a termination codon. It may also
comprise the DNA encoding a signal peptide, enhancer sequence, 5’-

35 and 3’-untranslated region of the gene encoding the polypeptide
of the present invention, splicing junctions, polyadenylationsite,



39 sel ect abl e marker region, and replicon. The expression vector may
al so contain, if required, a gene for gene anplification (marker) t hat

is usually used. A prom)ter/opergéor region to express the

pol ypeptide of the 5 present invention In bacteria conprises a pronoter,

an operator, and a Shi ne-Dal garno (SD) sequence (for exanple, AAGG).

For exanpl e, when the host is Escherichia, it preferably conprises Trp
pronoter, |lac pronoter, recA pronoter, [err] PL pronoter, 1pp pronoter,

tac pronoselectableanarker rHeqigi ;eandf reppioont erTn@ e&pp‘lessaomheed:ﬁor may

bronbtor SLAB HPBRBERY  Chsedi Tt o aaRE B8k feRe e fEARLEn (nauieH)

Baci | | us, tha&npbessubdlgofussads SL01 prom)ter SP02 pronoter, penP

Pr;?nrrrglt ?;nagglﬁs% exarrp\q’}e é‘%ea reo ‘il‘%{/%&?’%%% S‘?{oénﬁmel%tl et ToviTus

pr onotfer , PHESENEhaBREPESADL R, bmgr@mgmpraaqu@ premoter, an operator,

andpr ef er ghly QV- Ri mEl 541 arﬁBdr( JOVéé eRgé! \(%Q“G‘exaﬁféﬁt hREG). PFor
course, the pronoter is n limte he above exanpl e addition,

to use an%ﬂﬂ&f#@erﬂ‘%ﬂ ém%@ﬂs\":el? Fsgreahian it PreferﬁbﬂrYe‘F%‘P%?-%es Trp

initiati ogrefMdeRri,Slad prometay ereélArﬁl‘Jiﬂ&féf\,e Ad8x, ‘i@ﬂ@&e(rAT@p promoterThe
comonl y gsed terrqénat 'on cod

comronl y sed terfiination godyl (for coxample °16_§aaPF9mB§%§A%%ﬁﬁ%ﬁe%§ the’
synt hHY i cheypépa&demﬁrEhasprleaena inveh®iohnbh oyeasygiare EHO5 prohoter,

ow ol 1 Bk Bgtnobe T pRoRbrRE’ AR MIhdrt: IR0l ppBR AR A

pl asm d ( bslABacddivst, prepples th@me@fnm SLO01 promadend) SP&%pndnuﬁer,

n)

| 1 d, | p!
DT o) aPehE PrOfiotSE R 0 n f WHEPERE Bost 181 S SRS REIOTERY dllon (¢
appr opri afé iéB%W%l%@ﬂ ‘é‘ﬁyyné’)amplef’r dihgreqgp|are 4&-"1231[%‘1;) PRORSREF ror

yeastighr pgpseval bRbL¥LASheat shovld Fﬁ%ﬁlﬁ.‘é PomBtey¥)eand €d on
37198, pSV2dhfr A% 37145, eastPV- neo ATCC 372% " szgeo ATCC '

37149, et endmpeharARlY g¥-40 v Andretrovirugigxdye: end¥ amatter
pol yadenybéit totirsé} ethe emcbxﬁcptteﬁlm not ljimitiedoBot bhé @peve serdmplesed Im

the art, Sgalt?.csmt, hgcs)eucsi%r Ia\rllecénhancer is effective for expression.
A preferable initiation codon is, for example, a methionine

20 codon (ATG).

The commonly used termination codon (for example, TAG, TGA, TAA,
and so on) is illustrated as a termination codon.
Usually used natural or synthetic terminators are used as a
- terminator region.

25 A replicon means a DNA capable of replicating the whole DNA
sequence in host cells, and includes a natural plasmid, an
artificially modified plasmid (DNA fragment prepared from a natural
plasmid), a synthetic plasmid, and so on. Examples of a preferable
plasmids are pBR322 or its artificial derivatives (DNA fragment

30 obtained by treating pBR322 with appropriate restriction enzymes)
for E. coli, yeast 2 /£ plasmid or yeast chromosomal DNA for yeast,
and pEFneo, pME18S, pRSVneo ATCC 37198, pSv2dhfr ATCC 37145,
pdBPV-MMTneo ATCC 37224, pSV2neo ATCC 37149, etc. for mammalian
cells.

35 An enhancer sequence, polyadenylation site, and splicing
junction that are usually used in the art, such as those derived



40 from SV40 can be al so used. A sel ectabl e marker usually

used can be used according to the usual net hod. Exanpl es thereof
are resistance genes for anti bi ot iggs, such as tetracycline,

neonmycin, anpicillin, or 5 kananycin, and thym di ne ki nase gene.

Exanpl es of a gene for gene anplification are di hydrofol ate reduct ase
(DHFR) gene, thym di ne ki nhase gene, neonycin resistance .gene, glutamate
synt hase gene, adenosi ne deam nase gene, ornithine decar boxyl ase

gene, hyfgronmsyi4o Baphdehatissnafssedise gene, 10 aspartate

transcar banyl as T lon Vv r rese

I nvention Canfbsge]%afée%aal%]g%(fnark%xgl ucsounﬁlrl&]gfl%d;%%r?d p’g'l ﬁ%éﬁa‘f‘%°f‘?§f<‘§n€3 aﬁe
| east t he ustiade- methodned Exappbdest etherapfi aaren resostanpa (geme§ for
encodi ng oTe] i d e L nv %h\glg, il er QiBaki 9§ 1q0d0
and term tr?gt%c}%q'ro\é)g'?%tn', %ISICht o?%.n appx_?% r at%é'r eg'l i C n.m}'f gigglir !é'g,mlﬁ' or
appr op? i atk@nBmy Hngg At $hymiding kiaafe cgeRenkers, restriction sites

generated W tgkfiiPés of &C§EhLCELSN gRNEY Hip] iFak438 015 ArdYd iRpartSER] ate

nmet hod such as digestion with a festriction enzynme or |igation, using T4

DNA | i gas&eductase (PHERJf geREnt I iRe JHNASh IERPanRFONYCAR 1S} @d
by 20 i nigendjcylatahat e gy mis s genel,0cadents insdbaninese gefehasin ichise
Host cells, used in.the present invention ar.e %ot Iim'é_ed aai?l Qn as
they are ?@ﬁﬁ%oﬁﬁy&a\ﬂeth FER&pr es W IROWIEAD BrRROPRREF MSIFEASS  andFR%N
be trHhsf aspadtabeaians ddrvamyflase gene pustecel | s such as natur al
cells or artigyci t ' C i Il . I |
Fochni oal 11 F SRERssETAI vetiy bEERR WRe iyt s U3l Mo 1parea
(Escher i c hyseent Bagously and/eiscul sudyHamdring st leastptbriabova-gignt oned|

cells, or j B elsl a3 | i | : I d.
Specific gxarrpﬁ:teegc' 1n§.§rlg téonccﬁ:oidd(i%%n[bg rﬁgﬂ)ﬁlﬁg % Q:KFEB?&I%%L%? e

etc.), m%et%ﬂr\?é&n\’;oin%%l‘Féo’(l cernination CSﬁQP@,a'NStEFmNPPFES’F:};e%‘EQ‘M :
rat-desi ved &8ldgpropridttdrepnidon.vedfddd srédBHEppPdpribteChith Aidgnents
nonkey- derived clel S 1, COS3, L 7.,0 Cvl, Velo etg é _ ag% or
human- der i(FOF &Hample, } 558, LSS % 5 BHYeF oBPRSTakEH W fthe
nyel ona, Kestinietion eaizyme)35can bén usedrbgsithe uscdbrmethod lsach as
| ntroduced; Lt 3N M EY resttiEANSH K Pne bPMA I orf Ghlifg™a SRR JEELOd-
Transformants of the present invention can be prepared by
20 introducing the expression vector mentioned above into host cells.
Host cells used in the present invention are not limited as long
as they are compatible with an expression vector mentioned above
and can be transformed. Examples thereof are various cells such
- as natural cells or artificially established recombinant cells
25 usually used in technical field of the present invention (for
example, bacteria (Escherichia and Bacillus), yeast (Saccharomyces,
Pichia, etc.), animal cells, or insect cells.
E. coli or animal cells are preferably used. Specific examples
are E. coli (DH5a, XL1Blue MRF’, TB1, HB10l, etc.), mouse-derived
30 cells (cOP, L, C127, Sp2/0, NS-1, NIH 3T3, etc.), rat-derivedcells,
hamster-derived cells (BHK, CHO-K1, CHO, etc.), monkey-derived
cells (COSl1l, cos3, cOos7, CVl, Velo, etc.), and human-derived cells
(HEK293, Hela, diploid fibroblast-derived cells, myeloma, Namalwa,
etc.).
35 An expression vector can be introduced (transformed
(transduced)) into host cells by known method.



41 Transformati on can be perforned, for exanple, according to

t he nmet hod of Cohen et al. (Proc. Natl. Acad. Sci. USA, Vol.69, p.2110
(1972)), protoplast nmethod (Ml . Gen. ggt Vol . 168, p. 111 (1979)),
or conpetent nethod (J. M. Biol., Vol. p. 209 (1971)) 5 when the hosts
are bacteria (E. coli, Bacillus subtilis, etc.), t he met hod of Hi nnen
et al. (Proc. Natl. Acad. Sci. USA, Vbl.75, p. 1927 (1978)), or lithium
nmet hod (J. Bacteriol., Vol.153, p.163 (1983)) when the host is

Sacchar ony ceSregrsdhorsiadeion kannképer ibrmed, Giaah axafipilegl aggordibvhg 520 thel56

S o HEERpRcQf RRe AR BT "Errdd. S S AcE. SBY. TBSRE Vet SYTIRALY
i nsect cekl872)), protupdasat yp@phbde ((MOJIhernesé?rﬂnﬁimv:enVanl@&n e 111
pr oduced ?1979 Aﬁ;% Ctvﬂdﬁiéi%&tr ABEhedPA! Sudi N HilA .f,ovbewsBY B M @o (@971 ))

i ncl udes rising an expression vector prepared as '15
nent i o%edWHﬁBVEthhﬁEFFl are hegtgria (E. cojfe Racdildys siditd ldsat &tshlly

conpri se gRebREtLR6ArSE, Hiﬁ'@éﬂf@t Gl. %I‘l}'}ééf%\:l IFDQ%(%@:I (HfCJ.O.r m;n ,C viy1t. W@glen
source nece ro ost cells (transformn es
of the caPb ﬁggoﬁigésé?e Jr 1ty dne rh, BagueA n']s't'arm' li?d ?ui:g%se
anflt exanpl mssaf) ) tWReROtheé Nssfanis sztcatfaglecmt ycmtdmsﬁtw Fechps en@trmzam|otfmt
salts, nigra . mi no cor i .quor one, ei e
extract, 2359;' (‘BJeﬁ%f%%Xé,@ogn‘gé%btpa‘tdg’i%ﬁsgc;t).)qf"?‘eaegﬁ e}&‘)s?%e‘vs ima]
corrprll(lse ocehds, andrihie imetthod fodr Sammepiseetaali nMohniGekkl Bidlor, Fednpdl,e,
cal ci um pp. S58C0085 odby il eaehBlbatn AL spdRagam chl ori de).

trac neo ci n,
arrpl cillin, Mheappdiypendtide of 'the PIE#@N?aMEﬁIIFSOBe?ﬁBr h@dpwdacm ARyd

known in &Gft%&tlng t EHhkirb#ad® sC Qg tﬁtfhf‘sfél'f@wﬁﬁ t@HESV%Hﬁue,m%du@‘est he
medi a, and cultivation ting are sel ected app] rlatelglrsothat t he

pol ypept i BEaBddugtapkg) pr GABRFLEAPENt 2B §XP prepaged.; @isc
medi asndméntionedi apo¢endnt hﬁﬂi‘léﬁtdméaﬁ.‘aﬂdl ng On host cells are

il lustrated ?‘,‘?W but eé}oﬁt IiF t here Wien the.hosts are

bacteria, actiFolyteteRt Bretfra Xt‘iﬁl‘&’nse FARGPD §9YKFer dRgrganic

conpri si ngithegentsouate sonorgatEnt hbhedgeh@omrie neeesppry [foratke gtoeth

medi a w tgf prsa? eré%sar(?: nPsf r?ﬂg%éﬂsedExamples X\Ee@hé r@am éo?ujz::e 39' ¥

exanples 0 ia are
glucose, dextran, soluble starch, and sucrose, and examples of the

20 inorganic or organic nitrogen source are ammonium salts, nitrates,
amino acids, corn steep liquor, peptone, casein, meet extract, soy
bean cake, and potato extract. If desired, they may comprise other
nutrients (for example, an inorganic salt (for example, calcium

- chloride, sodium dihydrogenphosphate, and magnesium chloride),

25 vitamins, antibiotics (for example, tetracycline, neomycin,
ampicillin, kanamycin, etc.).

Cultivation is performed by a method known in the art.
Cultivation conditions such as temperature, pH of the media, and
cultivation time are selected appropriately so that the polypeptide

30 of the present invention is overproduced. -

Specificmedia and cultivation conditions used depending on host
cells are illustrated below, but are not limited thereto.

When the hosts are bacteria, actinomycetes, yeasts, filamentous
fungi, liquid media comprising the nutrient source mentioned above

36 are appropriate. The media with pH 5 to 8 are preferably used.

When the host is E. coli, examples of preferable media are LB



42 media, and Md nedia (MIler et al. Exp. Ml. Genet., Cold Spring

Har bor Laboratory, p.431 (1972)). Using these nedia, cultivation can be
performed usually at 14 to 43 [err]C forg@bout 3 to 24 hours with

aeration and stirring, if necessary. 5 When the host is Bacillus,
cultivation can be perfornmed usually at 30 to 40 [err]C for about 16 to
96 hours with aeration and stirring, I f necessary. ) When t he
host is yeast, exanples of nedia are Burkhol der nmi ninmal " nmedia (Bosti an,

Proc. Nathediaadandchd mshia \MilVer et s0b. (ExGS0Mal.1Genkis pidadid Speimedi a
|s prefer J:%og ﬁéb@rat%t ! Va4t3i1° 1@6)'1 e Us:.Rﬁrif_l?é ééasz‘:kl"‘l EYll%Ev%Qﬂo?l

35[err]C out 14t aerati o rring, iIf

necessar y¢an be perfgymed ﬁéuﬂéénf a§ Jeﬂnté?nﬁﬁaﬂc Eer| ab@&h@plt@szﬁthm ¥idhe

VEM madl aaeratggﬁtghal gglggg%%éllfongg%sfsg bovi ne serum ( Sci ence,
5 (19 Viro o gy, Vol .8, p.396 (1959))

Vol . 1

RPM 1 40 Wﬁ'@& the fro %ﬂsl\%ﬂl%&%c culfgivatyipn ag be perfonned yguaddy
nedia  at B®a&o $ocec Eor- aBbft. 16/Ah 96VAburs, with 44950idn atite skiirefing)e
media is ggef er ablé about 6 to 8. Cultivation can be perforned usual l'y
at about BBCABFRF¥IC for about 15 to 72 hours with aeration 20 and
stirring, ifwhencsBahost is yeastjherahpdesost neslianaresntkloelder alndxwalpl e

f di I ' l,.
hcad.  soimSdEibstian, BE8LT G “alisd 61 SusiivBE 77, 4388 TagBRu;
aboutl05 tBheg. pH ofCihe \mdm\ tanpbefprabdyned us w8l | yCaitivatuiorOcan be
40[err] C %n O(%'Pméa u%%al#ﬁPa@%@o Wisbl £330 dﬁﬁég&’{‘ 13 £44 'h"o‘u% with Qé%ﬁii%y

Cultivati ransformants as nenti oné ove, I n particular
cel | s car@Ri ePEkB¥FERG, t hE PBFOBERLYde of the present i nvention on the

surface of t{Benethé host 1s anﬂiﬁxm }éasnt | Ramp1E8D PIMRAYA! at-8\MHM meaigan
be produced as.a,30 solub ragnent such as . an extraiell | ar

e
region CORtALRLiRg 59°BFeBaF nﬁgghgef'?éng’f’g RENFETYR (BRiFBREd ¥B gi ng
the DBA gncHoll (Q 952G )gxbMEMAiddilan( Vieglogy o vaiag), goBRsnN BB Py, RPMI1640

o LYot el R o YR T 0 5 G, B 158 meaia
pol ypept i terat . t$ec prigentBiokeMedn, &l bE3 priephrE®@ S nj | amMhe pH of the
Namely, gn&hiiuf& S+LELPLB1ESUBSLE2E2RD) .S 1 8L050:i8) Ef be performed
usually at about 30 to 40°C for about 15 to 72 hours with aeration
20 and stirring, if necessary.
When the host is an insect cell, an example of media is Grace's
media containing fetal bovine serum (Proc. Natl. Acad. Sci. USA,
Vol.82, p.8404 (1985)). The pH thereof is preferably about 5to 8.
- Cultivation can be performed usually at about 20 to 40°C for 15 to
25 100 hours with aeration and stirring, if necessary.
Cultivation of transformants as mentioned above, in particular
animal cells can overexpress the polypeptide' of the present
invention on the surface of the cells.
The polypeptide of the present invention can be produced as a
30 soluble polypeptide fragment such as an extracellular Tregion
fragment by preparing the transformants as mentioned above using
the DNA encoding the extracellular region or each domain and by
cultivating the transformants to allow them to secrete the soluble
polypeptide into the culture supernatant. In addition, a fusion
35 polypeptide of the present invention can be prepared similarly.
Namely, a culture filtrate (supernatant) is obtained by the



43 met hod such as filtration or centrifugation of the obtained

cul ture, and the pol ypeptide or pol ypeptide fragnent of the present

i nvention is purified and isolated fygmthe culture filtrate by the
usual met hod commonly used in order to purify and isolate a natural or
5 synthetic protein. Exanpl es of the isolation and purification
nmet hod are a net hod utilizing solubility, such as salting out and

sol vent precipitation met hod, a method utilizing the difference in

mol ecul ar methgidt suchials £iltpat bmiorstentxl fugdtion offi tthe obth inieldicwl twre,

d di | s ' [ d
1 1 21 ng ord EEbo1Bept e £ BT HREARTL Aathe BeOCS BRRAEAY fovéh (T
hydr oxyl ap#&t lele%méﬁ@d{w,f@m%@HHQHQiﬁ%gl% iy e iysuald

such as metfbld BomhonlyOWRERAIIAPBYde? B! BRIy Ahd! Poi e dh IALESPLE &P
hydr ophobi city, such as“reverse phase high performance [iquid 15
chr one? ogBYpietignprotelfet hod utilizing the difference in

i s;)el ec: _ridc mﬂaiplslssx@rf {%ﬁaei i?@l&ﬁibftlcal?@fzﬁﬁiirﬁcation methrd h?_@ a met_h?d
o] epti .Qr. a po e e fra nt of, t.he presen i pvention, exi sts
P T he! peltitdedng sebibi Sy, st As skt iho Buf At sphunnt pre i tatten
;ylngus bosiethodr, a:ai.e:ctfhcar athaiyeagechdyiZfereneeuin alo eetdiedt wed.b?as such
iltrati o OkLe: .i.fu . en . appro

Aftert hodgoPiafRbiby HTEFaRERTATHRRENGET £ippk R iBR) PRRA Rk Haccy1
di sr ull ed s} fake-poilyadrylamisie |gal selectupphoresisat aomethogs artyidei z ingnd
freeze-thaw t r t LS t%&&

t he prese%ya?%\?gr'lt ?gﬁﬁfggﬁaﬁo%}f%ﬁl;n% b%%@mnééﬁ%%ﬂgu%i@a@m (_:enﬁrl u a'ﬁ%n
or filtrafhgpmatpggaphy,nehiprghbod  a&ildging ﬁpwﬁq_eafmnhtz,d@ﬂ@%geaﬂ
such as affIhiiQ:Qn'Qﬁ]r.Qﬂnatﬂbéi%ﬁﬁ‘ thepmeitudd diPCiind ERE! Wi fife®ence in

pol ypepti .t he pol ti'de fragment is i solated and purified from

t he crudeggdroB}?gi’&&‘-t ¥yt SR8 TRYERSS Rhase (R19R: PETIREPANCSy 1iquide
"tranHgenchronategraphiyhe pnaseal metdivd Omtil iz iln@nagrNi Aifferdaiee® in
encodi ng LRGSRSFTEAS: PAE TG BRE AR O IO VBT 1 rom ani mal s
except mce (When s$hief ppdypepttidéeprhaveobegpeptidei fitagnentdof rithe igpresent
endogenouspl,aaH§ofl! LREsFBUSH {h8 }g@f‘fﬁf&é@ B ngspiéeheséf"s céﬁetured
non-sel f pol ypeptide and secretes t pol'ypeptide fnto 1ts body.
transformants, first, the fungus bodies or cells are harvested by

20 the usual method such as filtration or centrifugation and suspended
in appropriate buffer. After the cell wall and/or cell membrane
of the cells and so on are disrupted by the method such as lysis
with sonication, lysozyme, and freeze-thawing, the membrane

- fraction comprising the polypeptide of the present invention is

25 obtained by the method such as centrifugation or filtration. The
membrane fraction is solubilized with a detergent such as
Triton-X100 to obtain the crude extract. Finally, the polypeptide
or the polypeptide fragment is isolated and purified from the crude
extract by the usual method as illustrated above.

30 The “transgenic mouse” of the present invention is a transgenic
mouse wherein the DNA (cDNA or genomic DNA) prepared as mentioned
above encoding the polypeptide of the present invention derived
from animals except mice (non-self polypeptide) have been
integrated into its endogenous locus of the mouse. The transgenic

35 mouse expresses the non-self polypeptide and secretes the
polypeptide into its body.



44 The transgeni c nouse can be prepared according to the nethod
as usually used for producing a transgenic animal (for exanple, see
"Newest Manual of Animal Cell Experinentgy LIC press, Chapter 7,

pp. 361-408, (1990)). 5 Specifically, for exanple, enbryonic stemcells
(ES cells) obt ai ned from normal nouse bl astocysts are transformed with
an expression vector in which the gene encodi ng hunman-deri ved

pol ypeptide of the present invention (i.e. "human JTT-1 anti gen") has
been oper abl Fhientaansageni® meluse icanvhie prdpa rpeh ecoopmtiing th0 thehaethod
human- der L ye epLLqe nt, i ' N n i ed
"o i he SHadsiasteREed°s8r pRaBEIRGTl cRsRacla AR (or dRAHIY °F
cel | s screeactNeweswiMamial ofi daimaloCelicExperimegnt”, kHY piess nfhapten
anot her ner g.ggysgogblggbggxzy) (Proc. Natl. Acad. Sci. USA, Vol. 77,
No. 12, pp. 7380-7384 (1980); "U’S.” Pat. No. 15 4,873,191). _The bl astocyst

i s trahspl anSBeCificaldy utkeXisesample, o eBDXYONG fteReREle s (Bfe qaddisor

not her. TéBBaihedn¢ebm"netmal mdiRIBVadtESyseé Caber Brahsforhedt ak® an
not her nouse. By.matin

the founder ce with nornpl mce, heteraqgengic
T ancgen ERRFEESION. YEELRR o toq Vgt R JPRS h ORI Bumalndrived
m ce W t hpedppepidetdierthe pregend dnvealioani & .l cchatien GI™ Inadtdgem di ng

to Mepdel . s | aws, . " Knpckout use"' of the present inventi is a
rouse whebaf peenYReranty inafEeEd? S E 15 tn oL THE ol BlccLaly
pol yddht i theohunap-deripedspoilypeptitieonf( the. presest invehtdon hes’ peeas
been knoc ts ' ' r

ol . EifedFatlind] £R6 chilEhous gpht aikobbopl 1 agpkinetinod.
horol ogouBhen, theokBi aallansrregpphi age( wisropajecked 3niesa7dertidized

5,487, 992¢qq obRinéd 6o Whoth&F nd¥adl nafse é%ast@%@vst@'(f&@c. Natl.
pp.8932-89§g (1989); Nature, Vol .342, 9.43 - 438 £1 89); etcg). 30
The "antiBsags it S 8§@nﬂ7hnyenﬂ?onPEaﬁ BA-4384) (EPBPXF U-S- FatHdy

(ant ibl$§r ua) 898, 29 IPNOCTRAablaBtoleedy, ianciimiFlaited ainto GRaoaterak of
ant i boay.

which aBPRRET. BYERRL HGRTE At nekPBETY pBRERGE- or TRy pEBRRAERT PiSRent

35 of the(pregeny mivephtana.born fromhehenfodioely medthdre mresent Bynmarttingn

can be ”aEHéakoéﬂééPoﬂiéa with normal mice, heterogeneic transgenic mice
are obtained. By mating the heterogeneic transgenic mice with each

20 other, homogeneic transgenic mice are obtained according to
Mendel’s laws.

“Knockout mouse” of the present invention is a mouse wherein
the endogenous gene encoding the mouse-derived polypeptide of the
- present invention (i.e. “mouse JTT-1 antigen”) has been knocked

256 out (inactivated). It can be prepared, for example, by
positive-negative selection method in which homologous
recombination is applied (U.S. Pat. No. 5,464,764; No. 5,487,992;
No. 5,627,059; Proc. Natl. Acad. Sci. USA, Vol.86, pp.8932-8935
(1989); Nature, Vol.342, pp.435-438 (1989); etc.).

30 The “antibody” of the present invention can be a polyclonal
antibody (antiserum) or a monoclonal antibody, and preferably a
monoclonal antibody.

Specifically, it is an antibody reactive to (against, which
binds to) the above-mentioned polypeptide or polypeptide fragment

35 of the present invention.

The antibody of the present invention can be natural antibodies



45 obt ai ned by i mmuni zing manmal s such as mce, rats, hansters,

gui nea pi gs, and rabbits with the antigen, such as cells (natural

cells, cell lines, tunor cells, etc.4g5expressing "cell surface

nol ecul es” of the present invention, transfornmants overexpressing the

5 polypeptide or cell surface nol ecules of the present invention on t he
surface thereof prepared using reconbi nant DNA technol ogy on t he cel
surface, or "polypeptide fragnments" or "fusion pol ypepti des" of the

present imivtamined by Inmunieibgdyamialseuch apmeiseyt rabserhamsters,oguiokeades

chi mer i - Bl 3%hce g%@»‘iﬁé“ VAR %ﬂelgnt?%hio?iégﬁnoé TNy & éx%ﬁc%x%rit £R99seS)

t hat can reconbi nan gg unan
ant i bodi e%elhdtlm%m §gmor cel by hf s expressandahcebbBnipfanr @edgocules”

transgeni &¢ ani @l Sresent l-Hi)‘:‘edﬂ'H?le Oﬁarﬁfdfﬂ@m:é NehASIRprldass nidaV ithe
any one isotype of 1gG_ 1gM_1gA [gD, or gG or Ings

pr ef ePabl Bolmseptldmr UGS ﬁ&ﬁé@%@&@&yleéwgs%h(a)pnﬁsmwvmmn on
anti body ehe surfs@e REIRSId £ l}{)ﬁ@ﬁr&ﬂ @ﬁh@&é&d&dsimtbmmezebmm@ bads.

Nanel y, ref erabl use ra mst er winea pi,
rabbi t, heca?“g og, Sr“-@cegoa r hor YRR r%?’“ﬁ’B‘Fg pr8Fera pgion
nouse, polppephms:er pfgutm@apnegenur jrmkﬂaittmn;. i Nnhei amtibdody exfimthe,

The pol ycrbrasnt Ao Misd B¢ Tnfleh e hiftPie i Rs dda BRRGRTEGY
f romlOhe amtilxddiesi mﬁnﬁ—zgataf_tedl addtllbpdaest)heth@hociamabe praodudesbdbas
are prod%&go ﬁQH:O l_%%é ?RQ Jnimar aerfj LBE%OdleEh héag can be

anti body-producing ce SO I mMuni ze
myel ona deredueedt usieg nbtlmeapﬁbtébngppésed@icngga@réaﬁgmu ésumals -The

hybri domas a&'ﬁecineﬁééloﬁaﬂ Eheﬂﬁédgrﬂ‘i’éfhaéstﬂ?oé@%ﬂ{@'any on@ib@@??és
showi ng the specific affinity to the antigen used f I_mrunji zi ng

manmmal  ar®f sE9@enktatt, IgA, ISBecPFl E9Ery, ?ﬁe°ﬁo¥n%lbﬁaPrﬁﬁ?FﬁBH? can be
prodused as frakl pwyciﬁnatlﬁﬁhlﬂhbaﬁyom&n%ﬁ%eﬁﬁf)f Gl.‘rrfmdnblélbmaacbnlﬁ@bﬁﬂy of

I mpl anting once or ra nent i bo
i munoge ngh? pr esenﬁe’b‘é%%%‘? §7on carwgre P oréeulgreét!ﬂg %‘eaﬁn%l‘ﬁ? H\? N&mély;"
subcut anemusdmmal, preferxahilculamonse, Matgydamssler,, gutlhmerauphg,t habbit,

f oot pad caty dog, mt;?é I,aé’c?éét Yo yogpéé’t@béo%zh HOPE é%%‘f@{a%gﬂg% fnbﬁ?le' y a

mouse, 35 7 at hea pid,
hamst er (Jraiu mntﬁ;g:eer ot gunsgemx,g amnmabgehetmumungd.t f-)mpret;@mrde, W1th

20 an antigen mentioned above with Freund’s adjuvant, if necessary.
The polyclonal antibody can be obtained from the antiserum
obtained from the animal so immunized. In addition, the monoclonal
antibodies are produced as follows. Hybridomas are prepared from
— the antibody-producing cells obtaind from the animal so immunized
256 and myeloma cells that are not capable of producing autoantibodies.
The hybridomas are cloned, and clones producing the monoclonal
antibodies showing the specific affinity to the antigen used for
immunizing the mammal are screened.
Specifically, themonoclonal antibody can be produced as follows.
30 Immunizations are performed by injecting or implanting once or
several times the antigen as mentioned above as an immunogen, if
necessary, with Freund’s adjuvant, subcutaneously,
intramuscularly, intravenously, through +the footpad, or
intraperitoneally into a non-human mammal, specifically a mouse,
35 rat, hamster, guinea pig, or rabbit, preferably a mouse, rat, or
hamster (including a transgenic animal generated so as to produce



46 anti bodi es derived from another animal such as the transgenic
nouse produci ng human anti body nentioned bel ow). Usually, i mmunizations
are perfornmed once to four times every oge to fourteen days after t he
first immunization. Antibody-producing cells are obtained 5 fromthe
manmal so i nmuni zed in about one to five days after the | ast

| mmuni zation. The frequency and interval of inmunizations can be
appropriately arranged dependi ng on property of the inmnogen used.
Hybr i donaanthbbddiesrderiveddinon anathantartfmlyl sachbas the prapagedibymavse

hod of 10 7 d
by i'ts moBtPes pdtiuldd SREi Bl eiClonea etbu) D ubfially, Fufulmiiio
ant i body- predperfgruoed| @n@:@ntcauﬁmtr |trutuas evegyl eae, toyfpurheer daymatter
marrow, Ogp EO'E.'sttOti?ﬁd\ﬁE%JtEfHBt hG‘Am;11s><5l<i’€\lI ?%Hcfﬁ%&bllmwez%@ained

menti oned above 1 eén W t hout
aut oart i b§§9mprGu@ﬁH§a&bFP| %—‘Pmu%FEﬁ aﬂealigutd‘é?l?v'é‘a Fieendayerattay they

manmal  sughs@SimniPLSfs ioR) . THE fﬁéquencylagm hateieal dﬂhﬁ.ﬁm@atmaﬁarbarpr
nore preferabl NOUS r at For e

e ee tor PeoRblePE atpiy BSr ARgedsdepaiding on pRORERTY OF ANE f@unogen
P3/ xgs- Agﬂgbl&l (P&tyarzlaﬁadRCYg Abb4 (Speréte2@d mpRPclERaL laixtxblvodsv%&aﬁ beRl
rat erive - ger.l

500, 61Br apaged Bys $hE Hgtha” of xelilex, apd’ WY stRn) Sl T Yot K
myel okfh uppd496|s49ﬂe( J:Q‘HS)) and byi brs modified#pethdden Bamneky, hrybkdicionas
nonocl ona a h £ or
evannl o BREIPEERACER BY Ak iy SE G BHGHCLAY PR IS UBRLAINRS, o0
culture sapéﬁﬁabathNPh mﬂdﬁhebmlel marmw.chonqurx;@rla @Pmmﬁqlsfﬁﬁmerm

to the '”HBﬁQﬁGﬂan maddﬁ@ﬁ iRantiBed mwcafdn@mm Oﬁﬁ‘é@i%‘ﬁy $erpleen,
exanpl e, by noassaéesuc as, RIA and Ef_ SA

nonocl ona?’lﬁﬁt F‘B@&P@§Scyﬁt98u§r gy ead tAPeRYMPHodNGHRI U’Sbllltycul"{m\?ﬁ’( i

t he maorldemeednftbmr Opgefiefrably) auddmall Budhe a3S@ muse, ratyi duinea
nouse, rat nea net er r abbi t, refe nouse or_rat,
b1 445

more pref BEdp) Ba dﬁ bt TA Ty gr‘rﬂ“ b B EePeXaP}gm?ﬁtg)qséesﬂJlrﬁtng

t he cul t uoe humannat ant or ascites fluid of a 35 mammal . Cul tivating
hybridomas i godl t £Qaf@Re0e REGLELEEL1JERC WY OPoRY P3/x63-AG8.653 (653),
P3/NSI/1-Ag4-1 (NS-1), P3/X63~Ag8.Ul (P3Ul), SP2/0-Agl4 (Sp2/0,

20 sp2), PAI, FO, or BW5147, rat-derived myeloma 210RCY3-Ag.2.3., or
human-derived myeloma U-266AR1, GM1500-6TG-Al-2, UC729-6, CEM-
AGR, D1R1l1l, or CEM-T15 can be used as a myeloma used for the ceil
fusion.

- Hybridoma clones producing monoclonal antibodies can be

26 screened by cultivating hybridomas, for example, in microtiter
plates and by measuring the reactivity of the culture supernatant
in the well in which hybridoma growth is observed, to the immunogen
used for the immunization mentioned above, for example, by enzyme
immunoassay such as RIA and ELISA.

30 The monoclonal antibodies can be produced from hybridomas by
cultivating the hybridomas in vitro or in vivo such as in the ascites
fluid of a mouse, rat, quinea pig, hamster, or rabbit, preferably
a mouse or rat, more preferably mouse and isolating the antibodies
from the resulting the culture supernatant or ascites fluid of a

35 mammal.

Cultivating hybridomas in vitro can be performed depending on



47 the property of cells to be cultured, on the object of a test

st udy, and on the various conditions of a cultivating nethod, by using
known nutrient nmedia or any nutrient nmedjsa derived from known basal

media for grow ng, maintaining, and storing the hybridomas to 5 produce

nonocl onal antibodies in culture supernatant. Exanpl es of basal
nmedi a are | ow cal ci um concentration nedia such as Ham F12 nedi um
MCDB153 medi um or |ow cal ci um concentration MEM nedi um and hi gh

cal ci um cohe gropdrtonofecie Il s uwhbascEiiéd, on thedbieci/io aembsmstﬁdy&

e R B Y4Fioby BTSSR B T

i nor gani ckmownmyehyient meddlas@amqsndepeadtngpm dex ivtgjde € romeknown basal
Monocl 0“% a4 1 bpgi egr&?lﬁnpg %ﬁta%&?’%m% fé@&’riﬁ %Qegybriﬁalnsw %o

super nat ant. of ascl t ione y satur
sul f ade ppé@dmeamomcleugilogumhogmgl Bt suﬂ@ﬁr@etsmrnatar@apr oi ¢ acid

met hod, capr rkhﬁlgq@bdofrﬁfa%q méQia R 8@ alci il EORBEAE AR (&S A Sich
DE52), affinit hr omat ogr a usi ng ant1 -1 pmunogl obul in col um or,

protein Aﬁ%oﬁ%mz medl“!‘r eﬂéPBBP@ @?ﬂﬁfﬁl“esoﬁ 1ﬁﬂnSéF-SPr&}“ SRPFEBYratign
the presewmtm %di\ﬂﬂﬁrﬁﬁdﬂh 1t Afldilin @¥hcentration medinetichals acbehody

NS Lgfﬁéﬁf?ﬁglﬁﬁiﬁu@? bRy Reaipmo RERLEES itkitse Ao of eaTun,

humarlOderow eRD cmetiams f a'mhenbhsalll @media cc:arrpcrmdtm:[n; hfopoéxpmpledeseza,
(ot onRebRgRks o0t LORIREREL) Wadl/0u7 RAVSN | dFdfolic P8P bragnig

i nvention oA porypep ragrent r‘omt he pof ypepti de
cel | surfmmm@eﬂléepen@magdonf theeopjegpbépei-de, wherein the effect

of the monoclggal: 3REIDGK MdTd=0 Yl Yd G £od - and YPREPPE8S! r8h! $ris

substantially the sane as ct of m)noc onal ant1 body produced
by a hybr¢@bbere fnernatkamy ognascitest Elﬁéﬂlmtl%%@sﬁho‘éﬁ:@éfs§ﬁﬁﬁr%ed

FERM1BP- SHifido @{um é@ﬂﬁ’:{te prediip i i, ledlgillopmhabbaelc J.Eﬁ}t'a%lo%”ﬂethod ,
(3) A monocl onal antj active to pol’y | de” of resen
i nvent i orS2REPHF yp%‘E)H? X"FFESHEM C@aryaé& rag‘nfc{ he“‘%’blll?/‘%ept 98, ggcgpnge
cel | surfeissomdtegraphgonpend 6f DESPGl yaepindey wWhromatographe abfiagt
of the mnr?igllgfr%{m éigk%ifiﬁncgél.{[lr%gegrsfnlrgwegheg column.

Preferable examples of monoclonal antibodies of the present

20 invention are as follows.

(1) A monoclonal antibody reactive to a polypeptide having an
amino acid sequence of SEQ ID NO: 2, a polypeptide fragment derived
from the polypeptide, or a human-derived cell surface molecule

- composed of the polypeptide;

25 (2) Amonoclonal antibody reactive to a polypeptide of the present
invention, a polypeptide fragment derived from the polypeptide,
or a cell surface molecule composed of the polypeptide, wherein
the effect of the monoclonal antibody on mitogen-stimulated
lymphoblast cells is substantially the same as the effect of a

30 monoclonal antibody produced by a hybridoma identified by an
international deposit accession No. FERM BP-5707 on mitogen-
stimulated rat lymphoblast cells; and

(3) Amonoclonal antibody reactive to a polypeptide of the present
invention, a polypeptide fragment derived from the polypeptide,

35 or a cell surface molecule composed of the polypeptide, wherein
the effect of the monoclonal antibody on mitogen-stimulated



48 | ynphobl ast cells is substantially the same as the effect of a
nonocl onal anti body produced by a hybridoma identified by an

i nternational deposit accession No. FERM%?P—5708 on mtogen- stinul at ed
rat |ynphoblast cells. 5 In additio t he nonocl onal anti body of the
present invention I ncl udes that produced by the hybridoma identified by
an I nternational deposit accession No. FERM BP-5707 or No. FERM
BP-5708. The "chi neric nonocl onal anti body"” of the present

i nvent i onlymphablasﬁoa:@qllenals Aiistntyigl bpatkd Siymgeast ithecgifieets iof.a

d f I hi b d h hi
oo oncRoghErGBay TS *ePab 6o 5 b iRl TPigRELEIER BY e
i munogl olbntennatianadloriepomit nagoessionudNg . r RERMhBB45108 ebn. mitogeand
whose congtaphih ghoggg{a?_smﬁﬁﬁb\i%gg rEPuman i mmunogl obulin. 15 The

constant region er ve uman 1 munogl obulin has the -~ amino acid
sequerfte i nhdmeaddik ieaohtheomgpecigonlaant jioody e, the pregent |1g1&enmgm4)

I gM 1 gA, d ant.r n e éﬁm t

nmonocl onaf’hg%flggd {:HFt hgfogggéﬁt nB e?fﬁeenﬂ%%l%%ﬁr‘?be{ at oifF@(ﬂ rrtg]

i munog| obHFPﬁnBEFSHQAngiQRP%H'y aocesgéeppdio. FFERM, BB-y707t 9% N@e FERM
constant gpgsepgQf human |IgG The chinmeric nonocl onal anti body of
the present invention can for npl e, as , )
Nood! ecs ro The "ehiRet 1S monmetoBAl AR oAk’ R PERTEESEhYSHCIon 15
nousel(hunan dricEloa o ibwly apirdpatied abybeg@nepis edenginedring /i agd 0
Exper| rrent

d UPP E 198 d d
CXper ek 083 0 T e ek B ol g bl Aanl iR
it can bempnepiondlbyarpidsedy y whoser t vagiable Chegeimms Cagenedenrmld ng:'rtdne
t ant
constan gl Sbel SHEGE)e e Mk mobbl) (BB EREOU LM Bec
encodi ng 28hd whgsemanstaptoregions arecﬂarhye@bfmmémmmwgomb@ﬂ@@du ng

a nousge ”Dnoﬁh@‘ébn%’&tah@%glon &é?i@é&dfféxﬁrﬁﬁxﬁ% %dﬂk&@omipﬂp%d& thhiee -
nouse nonocl| onal antl body nd CL gene (C gene encoding the constant

regi on of AP1BRaRAYd oBeankhge inherent: Ae 3heAEQYYRE RucEh aSmtgFod FeFH-i n
downst r earye?, GG £ 1G4, qqmsxéwar%langﬁdi Vbﬂgen@h@rw&s&f@nt heeghidon aff e
region of ke Chal Mnn s na" 2h254 L0 NS P £ 00 4P o FP U 08l
ant i body
invention can be that of human immunoglobulln belonging to any
20 isotype. Preferably, it is the constant region of human IgG.
The chimeric monoclonal antibody of the present invention can
be produced, for example, as follows. Needless to say, the
production method is not limited thereto.
- A mouse/human chimeric monoclonal antibody can be prepared,
26 referring to Experimental Medicine: SUPPLEMENT, Vol.l1.6, No.l1l0
(1988); and examined published Japanese patent application (JP-B)
No. Hei 3-73280. Namely, it can be prepared by operably inserting
CH gene (C gene encoding the constant region of H chain) obtained
from the DNA encoding human immunoglobulin downstream of active
30 VH genes (rearranged VDJ gene encoding the variable region of H
chain) obtained from the DNA encoding a mouse monoclonal antibody
isolated from the hybridoma producing the mouse monoclonal antibody,
and CL gene (C gene encoding the constant region of L chain) obtained
from the DNA encoding human immunoglobulin downstream of active
356 VL genes (rearranged VJ gene encoding the variable region of L chain)
obtained from the DNA encoding the mouse monoclonal antibody



49 I solated fromthe hybridoma, into the sane or different vectors
so as for themto be expressed, follow ng by transformng host cells

with the expression vector, and then by ggltivating t he transf or mant s.
5 Specifically, DNAs are first extracCted from nouse nonocl onal

ant i body- produci ng hybri domas by the usual nethod, digested with
appropriate restriction enzynes (for exanple, EcoRl and HindllIl),

el ectrophoresed (using, for exanple, 0.7% agarose gel), and anal yzed by
Sout hern hJs@tLhiﬁw fAldne rt e Isflacidonphoriasss ged éaﬁnel(br sdif fexent orectors

exanple, wth um.brom de and ot ap hed el.is.qivye

mar Kor pod pe o ShERP PR Eofre 82 S IBNGY v ranasctming s8shedls o,

15 m nut esut‘ﬁherthet hexpalesssicapakezttior, ‘ard 4 ﬁhéﬂa(]—b;sola.ulmwamngo the

M nutes Wil t]_Jgh tzjn%lnts'”'ng The DNAs are transferred to a filter for
e usua

4 hours byt imet hod. The 15 filter is recovered and washed twice
with 2&SsC. /ﬁ@@lﬁ@alm dINAs are £irst cextragtedfxpmimouse Heanerional

75[err] C fygy J i i ¢
Sa0y 0. 10, SBE a ﬁfg glf Ogr ﬁgiomas By enk! héﬁ&llxﬁe’{:gﬁgoa 1&5&9@ V;Lleql

SSC/ 0. 1% 8PBropFd eﬁtaaf:&rlﬁ@dengymes ¢ FonEsampLey EF@R}b@M.%&%ﬁI),
sol ution 'e'le& tRlopHorede @ﬁsﬁﬁ er ridr f exatiPled t@.'ff%h%lga%ose gel), N&dﬁd

bag and T B2000ASd DS RERISLIb SOt v ALLRE an iSRG TRed Saf e
filtelOi ssmheg,uﬂderempba; Ivaith &aighdngx;gbgbm%tﬂeoandrpmtogﬂaphed the
te eratur Ll X 0 ..+ L O0Mm

Lomper ot nBEL 18 qkkeR s tRIREERER, Bps e iant RedraT Ruit e LA watsr. and
little 2 soﬁkéd and0s@bj McHed tforalibomadnbgsaphThetit ekhe hgebaip soaked in
seal ed. N NABIIA V%rgfa%g:g.gté@ W g%?ﬁ:ﬁ?f gﬂéﬁrgﬁg' N #7d dNas

chai n nouse nonocl onal anti are 1d f hern

bl ot ti ng %enﬁﬁﬁnéﬁggrééot‘@ ambl\a%gufﬁrcbmrsﬁ by the ua@alume@uo@m The

fragnet £i1tey {5acdéAReredant WashRdlents el R ixdiic CeRFtrUERE | O )
I nserted mtolbt%#)ha e vectqr (for

xarﬁ)l e, Charon 4A Charon_ 28, )
[err] EMBLES § uly drdef, ¥ 1glaked aF TeGhores horasy, ARESs baking:
i's transf eheetliltéh isherghtea W:B!Qi Q1. 1t © SPOYE.aAleSPS G 65PC florbBaminutes .The
genom © R 1S 30 ERNGR. T WS S WSS pptained 1o
treated with prehybrldlzatlon solution in a plastic bag at 65°C for
20 3 to 4 hours.

Next, *’P-labeled probe DNA and hybridization solution are added
to the bag and reacted at 65°C about 12 hours. After hybridization,
the filter is washed under appropriate salt concentration, reaction

- temperature, and time (for example, 2 x 8SC-0.1% SDS, room
25 temperature, 10 minutes). The filter is put into a plastic bagwith
a little 2 x SSC, and subjected to autoradiography after the bag

is sealed.

Rearranged VDJ gene and VJ gene encoding H chain and L chain
of a mouse monoclonal antibody are identified by Southern blotting

30 mentioned above. The region comprising the identified DNA fragment
is fractioned by sucrose density gradient centrifugation and
inserted into a phage vector (for example, Charon 4A, Charon 28,
AEMBL3, AEMBL4, etc.). E. coli (for example, LE392, NM539, etc.)
is transformed with the phage vector to generate a genomic library.

35 The genomic library is screened by plaque hybridization such as
Benton-Davis method (Science, V0l.196, pp.180~182 (1977)) using



50 appropriate probes (H chain J gene, L chain ([err]) J gene,
etc.) to obtain positive clones conprising rearranged VDJ gene or VJ
gene. By making the-restriction nap d determ ning the nucl eotide
sequence of the clones obtained, it is confirmed that genes 5 conprising
the desired, rearranged VH (VDJ) gene or VL (VJ) gene are obtai ned.
Separately, human CH gene and human CL gene used for chinerization are
i sol ated. For exanple, when a chineric antibody with human 1 gGl is

pr otlluceg, a@b&bph'h Jia@@r@%e'sbq:ﬂ_ gnla&n an?lefi{aeLL]cmm ») aSganlél_L geae) wﬁ
i sol at ed. ese._genes.can i.sQl at rom omc Li ry . wt
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advant age .0f...h n . eo}4 d SEAHRSgE S
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Speci f9 calclopprimAng ifeedes ixredpr repxy angesh VE| ¢VPP)gganeant ¥h (VJ) gene
enhancer LeQ htaifdsol ated from human [err] Charon 4A Haelll-Al ul
genomc library (Cell, Vol.15, pp.1157-1174 (1978)), for exanple, W th
a 3 kb Hi ndl I1S€RaFAEe}¥ agriSiiant GH ogengy140d phymannofL. geng. v9ed scfor

USA, Vol . éhimei-i2683oh/d2e(ildfitednd Fo eRalip16( Gillen GagRBREric afivddype
VEP10 .(Prog. Acad. Sci. USA, Vol .78 n%_1;1)#474- 478 1981).) as

tl.
probes. | W%N?‘PF“S‘H, Ig61 dgaRppaucsfyof MliHENS @%d CH 9R054: 0 C4Dgene
di gesil@d wst & 41 gend, apd iscldteded Thesygenss can lgeli sellatiedophondniman a

5.9 kb fragnent. isyihserted into [err] 788 and 25 then human err] 1 _gene
"5 1 sol at SARRRNA - hAPERB o MSRER afovel dehe 'S8H MPTRR S sk
nouse VL gemeespomaingHtgehemanrtly lugene and Glungam €4S ogere ai respedcnidre gk ng
pronot er Legl d ey ' it Lderat |

i's insert e g%%%é;‘%]f eam %ggvéﬁgh% %fer?é' gglngoﬁﬁirﬁﬁ‘#fg&?g#g Fga{fﬁ{sbel%ée
downst r cafERAbERESP. @&neMPHEE 30mmypoglpbaddnongeBet ornduckhat If/2dpiman

PSV2ne® WinhuhRR1ePu13ne gene. s €striction enzymes and DNA |igase by the
usual nethod. In this case, chinmeric genes,of nmouse VH gene/ human, CH

gene and nousiPegificalhe/PAAeFragmeRhe €aMPEESRIpRURRDF 9RNG 1aNd i3p
the same enha@¥ere$egddnYageoisell atteddififof Bhna®X A €3 h VIEC X I3 Alul

nt roducedePdenTEPEREE. (SeEL g on T SRadd Sdm iAok L2 769 51 “fsm sprmere

with a 3 kb RindIII-BamHI fragment of clone Igl46 (Proc. Natl. Acad.

20 sSci. uUsa, Vol.75, pp.4709-4713 (1978)) and a 6.8 kb EcoRI fragment

of clone MEP1l0 (Proc. Natl. Acad. Sci. USA, Vol.78, pp.474-478

(1981)) as probes. In addition, for example, after human fetal

hepatocyte DNA is digested with HindIII and fractioned by agarose

- gel electrophoresis, a 5.9 kb fragment is inserted into A 788 and

25 then human C¥ 1 gene is isolated with the probes mentioned above.

Using mouse VH gene, mouse VL gene, human CH gene, and human

CL gene so obtained, and taking promoter region and enhancer region

into consideration, human CH gene is inserted downstream mouse VH

gene and human CL gene is inserted downstream mouse VL gene into

30 an expression vector such as pSvV2gpt or pSV2neo with appropriate

restriction enzymes and DNA ligase by the usual method. In this

case, chimeric genes of mouse VH gene/human CH gene and mouse VL

gene/human CL gene can be respectively inserted in the same
expression vector or in different expression vectors.

35 Chimeric gene-inserted expression vector(s) thus prepared are

introduced into myelomas that do not produce antibodies, for example,



51 P3X63[err] Ag8[err] 653 cells or SP210 cells by protoplast fusion

nmet hod, DEAE- dextran net hod, cal ci um phosphate net hod, or

el ectroporation met hod. The transforgpnts are screened by cul tivating
in nmedia containing a drug corresponding to the drug resistance gene
inserted 5 into the expression vector and, then, cells producing desired
chi meric nonocl onal anti bodi es are obtai ned. Desired. chineric
nonocl onal anti bodi es are obtained fromthe cul ture supernatant of

anti body-psrdacaryg- €53 | selbssoscspebedcells by pretoplasti o iwnnaethoal,

I bod dy).’y af
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(nouse, réhmerlchﬁsﬁbﬂonsicahtlbbalbrsawrdbtraqgiéms of the variable
region are derived fromthe frarrewor regl ons of the var,i abI e regl %n

from human Deslhedh SHIFeHLG mopdflona i iesyiade POtRdM

gu {ran a cultapét aﬁperﬁatantf barranmml-@mldurcm@ cellstTtmxm {minﬁmmda.r ity
etermnin i gns_of aria exists.,in

hypervarlaglg%% : BWaPﬁzF éﬁ XBPE r%ﬁFbROdY g@@QA%Féi Q?y

t hr ed(r egtheq)mmt dinvertt iorand a mormmmdxmﬁaammboldynplseparad banglegertlc
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conser vedwhegednsa |pdrigion orusber @hﬂiedreﬁmﬁte sompdiementagdit ﬁ@ttemlng

conpl ementagibys of dett_t?é mﬁ}t%%r& | Q85'fe ( ff@é’f‘d&?r "afé‘g'dahxfe%l fidm R

and FR4). ther wo umani .zed” nonocl onal anti hody neans that
in V\hﬁ:‘élﬂplﬁ’@emaérétl'eéPBﬁrE%BéBB gepdppsoRfothenBypesVardabilge region

conpligrent ot ¥ MehecTonany arrﬁﬁwaa( Q:ff té&e ﬁw@enu@éhahamamgl(ﬁause, Q’fata}
nonhuran Jegnplsdect e, nockongl. ot podoDee: Hsen L ehlaG regioll be

i mmunogl oddeikrived from th?e*merammmregegnsmﬂehevm:tam freqdon £from human
o eBgRod s 50 4R BfgeabHatSRHPER 1A ey et S BHAR, 3"
regi on ofconstant region from immunoglobulin.

20 The complementarity determining regions of the hypervariable
region exists in the hypervariable region in the variable region
of an antibody and means three regions which directly and
complementary binds to an antigen (complementarity-determining

- residues, CDR1, CDR2, and CDR3). The framework regions of the

25 variable region means four comparatively conserved regions lying
upstream, downstream or between the three complementarity
determining regions (framework region, FR1l, FR2, FR3, and FR4).

In other words, a humanized monoclonal antibody means that in
which the whole region except a portion or the whole of the

30 complementarity determining regions of the hypervariable region
of a nonhuman mammal-derived monoclonal antibody have been replaced
with their corresponding regions derived from  human
immunoglobulin.

The constant region derived from human immunoglobulin has the

36 amino acid sequence inherent in each isotype such as IgG (IgGl,
I9G2, 19G3, IgG4), IgM, IgA, IgD, and IgE. The constant region of



52 a humani zed nonocl onal antibody in the present invention can be
that from human i nmunogl obul i n bel ongi ng to any isotype. Preferably, it
is the constant region of human |1 gG The5§ranemork regi ons of the
constant region derived from human i mmunogl obulin 5 are not particularly
limted. The humani zed nonocl onal anti body of the present invention
can be produced, for exanple, as follows. Needless to say, the
production nethod is not limted thereto. For exanple, a

reconbi naat hiumamiizzel momoed cored amiﬂimﬁy i thierpreserit dnventssonorat | e al

ant i body ak eer eferri t o;
unexam ne%ﬂ%apa sgpp %glrﬁwpglgtpﬁl 1obufﬂ9 %W I—é5 6445%0%'
unexam ne®refeanaddy pitehs t}chﬁ)k:mattlémt regl(nnFofx)hman BN (OF 62Tnemework

Nanely, a u [ ff?gn fﬁgm mg{
chain mkgg&?%o??ggggnésngkggat 3 %%ﬁgggﬁ chai ‘&%‘?gene are 1solated
from hybr ﬁé‘@rr@@tpmﬁéi%@-ﬁ?gdsdmlt%ocl onal antibody, and human H chain

gene encodi ngrfd @ uifai&ed mohBei1Bna1eXAERboAY G the PReBehPRiAPENESERNCRMT
to nouse H chain CDR nenti oned above and human L chai n gene encodi ng

t he whol ebfepipAucedey fos eXAMRL e, c RS ETHOr r e J55Ad &56 n%?lséal'ch"ali‘?n
'CI':ER ment i gagdu&@j_og%gt@;mm(a i)§qio'3i ?_ﬁhﬁhﬁﬁa mrf_lw%ﬁdnmnogl obul i n genes. o
e nouse ain ne(s) an £ ma chai n gene e

are operably |9f%e|e?‘é‘H‘P3ﬁ'o an T L!"e S’@B‘P z 5 tﬂ%?‘gca'onﬂ'lef‘b%ﬂ’ %y
expr e} eddeSiivedafirpm mbesarunmod:l@inaal rariiibayne@) be prepdretiebyngenetic
chai n gen r d h Vi o]
Chat t hoy ChaA RSt 3G Zeckor T3y L6 uhlhanTHaN Shpgnes SHRLERIE Db R Plo
gene(s) / h§FRrWA )R Hejeted b4 éﬂ@nd)usexemlnedmame@mgéqatsgubiumtlon
chain geng(ﬁ’)-A aﬁobesﬁBeéf‘-bi%B@@ertﬁélnely 'aﬂ:t 9cal% BﬁgemSﬁEEeﬁsék%‘nY%‘dﬂ”

so that they c be expressed cell's are transformed with t
expr essi oHePSC?BFl ?ﬁu%eﬁ'éﬁ%ﬂ%d‘mt‘lﬁ%@' CGBtl& ﬁDFr ‘éﬁ@?o‘?‘ﬂﬁﬁ?%ﬁ’%@ﬁﬁﬁﬁ% “the

hunmani g edmaagech Qﬂfﬂnﬁﬂbkb@ﬁi‘{e ar'd/ isolatel!f e hBridenasapsbandRA§ Mmouse

desired humanl nocl | body I s, obtai ned fromgculture
super nat affProc °narID %ﬂ?ﬁ%{ arﬂfﬂ(r}& afRRLBagenss eprodings qite whole
i nventi onriegions lemmpmgllmlmln M ichaim (dDK hxbm:rdslpromdleg; A noHE IIBIdtgaitIhe

agion  CORAMRERAIRd Aok PRl indd i Bibe ST R RO SN,

except human L chain CDR correspond to mouse L chain CDR mentioned

20 above are isolated from human immunoglobulin genes.

The mouse H chain CDR gene(s) and the human H chain gene(s) so
isolated are operably inserted into an appropriate vector so that
they can be expressed. Similarly, the mouse L chain CDR gene(s)

- and the human L chain gene(s) are operably inserted into another

25 appropriate vector so that they can be expressed. Alternatively,

the mouse H chain CDR gene(s)/human H chain gene(s) and mouse L

chain CDR gene(s)/human L chain gene(s) can be operably inserted

into the same expression vector so that théy can be expressed. Host

cells are transformed with the expression vector thus prepared to

30 obtain transformants producing humanized monoclonal antibody. By

cultivating the transformants, desired humanized monoclonal
antibody is obtained from culture supernatant.

The “human monoclonal antibody” of the present invention is
immunoglobulin in which the entire regions comprising the variable

35 and constant region of H chain, and the variable and constant region
of L .chain constituting immunoglobulin are derived from the gene



53 encodi ng human i nmunogl obul i n. The human anti body can be

produced in the sane way as the producti on net hod of polyclonal or
nonocl onal anti bodi es nenti oned above@gby i mmuni zing, with an antigen, a
transgenic animal which 5 for exanple, at |east human i mmunogl obulin
gene(s) have been integrated into the | ocus of a non-human mammal such
as a nouse by the usual nethod. For exanple, a transgenic nouse
produci ng human anti bodies is prepared by the nethods described in

Nat ur e Gemt:iods.,ng\/cbiumhn HonmuyrpdiIpnil {1994) ; Nature Cenetics, Vol.
146- 156 3
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al so be afer cKamplkei abcilerst hpmay- damugagliob ygene(s) hayge been
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regi on of the nonocl gnal antjbody as nentioned above, and specifically,
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Opl n. Ther. Pate
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nmeans nt b | gest.ls | I n
near the gf’guliflggcej&/bsoan%q)s F%gnﬁ fﬁvgfel%t-]t)t?]ellﬂ&l%g§higgcreé II\I%EHU%&QG%L%%
the two H(d885ns. IAterordional papent pubiication NoG Wkt 2258%f Nature,

disulfid f the t H
| sul 11 deyBgnaggex '8%%-@9"3(51@39‘190, héx{lﬂ‘%m rﬁﬂ'%'@-%@%s? e two

chai ns to generat'e honol ogou ant i bo fragnents i an L
chai n conposédt o?d%te-en:cmﬁ%ntly vﬁ?Yﬁ%PEeﬁec}le&#PJ-&W& cfox | pxrduging a

constppt hefbALRerdRdd O(f;rﬁté'iﬁ' ﬂrom the %ﬁflﬂd‘bfcéﬂﬁmfgbéﬁlé/ﬂo@‘b%r@i@ can

I abl d th f
W chai ny BR800 BEn GBI SR (L S enas ittt TH-a AP HE oubdo ) bt sul f1 de
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Pepsin al %gp% g.\é'is rng.olng%fd ‘?:‘Mésh %%@1%nalh%nq:1 Lgdfy %% l?n ri‘tq:sioﬁfgdS td kﬂ)%e,

bet ween t
and specifically, means F(ab’),, Fab’, Fab, Fv (variable fragment

20 of antbody), sFv, dsFv (disulfide stabilized Fv), or dab (single
domain antibody) (Exp. Opin. Ther. Patents, Vol.6, No.5, pp.441-456
(1996)).

“F(ab'’),” and “Fab’" can be produced by treating immunoglobulin
- (monoclonal antibody) with a protease such as pepsin and papain,

26 and means an antibody fragment generated by digesting
immunoglobulin near the disulfide bonds existing between the hinge
regions in each of the two H chains. For example, papain cleaves
IgG upstream of the disulfide bonds existing between the hinge
regions in each of the two H chains to generate two homologous

30 antibody fragments in which an L chain composed of VL (L chain
variable region) and CL (L chain constant region), and an H chain
fragment composed of VH (H chain variable region) and CHY1l (71
region in the constant region of B chain) are connected at their
C terminal regions through a disulfide bond. Each of such two

35 homologous antibody fragments is called Fab’. Pepsin also cleaves
IgG downstream of the disulfide bonds existing between the hinge



54 regions in each of the two H chains to generate an anti body

f ragnent slightly larger than the fragnent in which the two

above-nenti oned Fab' are connected agythe hinge region. This antibody
fragnent is called F(ab')[err]. 5 The "pharnmaceuti cal conposition”
of the present invention conprises any one of the "pol ypeptides"” of the
present invention as defined above; "honodi ner nol ecul e", "pol ypeptide
fragnent ", "fusion pol ypeptide" conprising the pol ypeptide; "honodi ner

nol ecul e" regipnissingddieofushe tweolyqlepinsl ¢, géparatbedy' anbibo Ay "fradmemt of
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|ncrea5|ng agent a fl'dvor, a solubility, |ncrea5|ng agent, or other
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cont ai ned 5 RIS ddr, a QQHBﬁﬁbtsh.EE‘.on Heuak!Ya @bilizer, a

phar maceut i cal corrp05|t|on can be 30 admnistered fo an adult in _a dose of

10 [err] gPESSEBNGtHYSoR PfiaT.) an emplsiBiny miR FEOmHe St MR on,
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In a non'Egﬁh%tse%ﬁifgfﬁshﬁgkgzgranules,injections,solutions,capsules,
troches, elixirs, suspensions, emulsions, or syrups. The

20 pharmaceutical composition can be administered orally or
parenterally. Other forms for parenteral administration include
a solution for external application, suppository for rectal
administration, and pessary, prescribed by the usual method, which

- comprises one or more active ingredient.

25 The dosage can vary depending on the age, sex, weight, and
symptom of a patient, effect of treatment, administration route,
period of treatment, or the kind of active ingredient (polypeptide
or antibody mentioned above) contained in the pharmaceutical
composition. Usually, the pharmaceutical composition can be

30 administered to an adult in a dose of 10 ug to 1000 mg (or 10 u«
g to 500 mg) per one administration. Depending on various
conditions, the dosage less than that mentioned above may be
sufficient in some cases, and the dosage more than that mentioned
above may be necessary in other cases. '

35 In particular, the injection can be produced by dissolving or
suspending the antibody in a non-toxic, pharmaceutically



55 acceptabl e carrier such as physiol ogical saline or commercially

available distilled water for injection with adjusting a concentration
to 0.1 [err]g antibody/m carrier to 10 anti body/ m carrier.

Thei nj ecti ont hus producedcanbeadm ni st eredt oahuman 5 patient in need of
treatment in a dose of 1 [err]g to 100 ng/ kg body wei ght, preferably 50
[err]g to 50 ngy/ kg body wei ght once or nore tines a day. Exanpl es of
adm nistration route are nedically appropriate adm ni stration routes

such as i atceptable icapedierosuchulasy pdrysded ogicadInjsadtiine,on momaerats 11y
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Exanpl es of eases are e sclerosls,
aut oi munéfomexanple s prOPYlﬂHGEGQYQO&Q reekyethylene g.lycod.hrmgetable oil
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eryt hemat osus, 1 nsulin dependent di abet es 117 tus, ‘and psori asi s.
The theraﬁ@Hﬂ-Féoéf-f ect of the pharnaceutical corrp05| tion of the present
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(1994)), ﬁ&p%%r&p@ﬁ‘h@' .al k&‘hgi?, %gg@gygl&ﬂgd to be a sterile solid
composition, and can be dissolved in sterile distilled water for

20 injection or another solvent before use.

The pharmaceutical composition of the present invention can be
applied to treating or preventing various autoimmune diseases,
allergic diseases, or inflammatory diseases caused by the

_ activation of lymphocytes such as T cells and the regulation of

256 activated lymphocyte functions. Examples of the diseases are
rheumatoid arthritis, multiple sclerosis, autoimmune thyroiditis,
allergic contact dermatitis, chronic inflammatory dermatosis such
as lichen planus, systemic lupus erythematosus, insulin dependent
diabetes mellitus, and psoriasis.

30 The therapeutic effect of the pharmaceutical compositionof the
present invention for symptom of various diseases can be tested
by the usual method by administering it to an known disease model
animal.

Examples of the model include (1) a (NZB/NZW)F1l mouse, a model

35 for human systemic lupus erythematosus (SLE) (Science, Vol.125,
p.1225-1227 (1994)), (2) experimental allergic encephalomyelitis



56 (EAE), anodel formultiple sclerosis (M5) (J. din. Invest.,

Vol . 95, pp. 2783-2789 (1995)), (3) anNOD (non-obese di abetes) nouse,
anodel for insulin dependent diabeteggnellitus (1DDVM (J. Exp. Med.,
Vol . 181, pp.1145-1155 (1995)), (4) rat nephritis nodel by renal 5

gl onerul us basenent nenbrane i mmunity, Goodpasture's nephritis nodel
(Bur. J. Inmmunol., Vol.24, No.6, pp.1249-1254 (1994)), and . (5 a DBA/'1
nouse, a nodel for human rheumatoid arthritis (Eur. J.” I mmunol .,

Vol . 26, ppERBRO-BAdel f@gayt)ltiple sBliegfostes (MS pi(idorChin ¢ Baveskwi sl .95,
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Subf il§ur eBtd 28 : g ravangs | s in the absence of any

anti body, sukj gg,weel( lgzresﬂqw gﬁlpzﬁsgfs gl the staltles dfnaggr g idEeHNCe

of PIVA subf i shows of FTL435 cells presence

of "JTT- 1th4? bl s éBQPFQGr‘-@I { dFTshaRt ibedyt apd the SGﬁtmﬁi}Bhébllﬂ'é-qnn
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20 together with “JTT-1 antibody.”

Figure 2 are micrographs showing the state of aggregation of
FTL435 cells and rat activated lymphoblasts induced by “JTT-1
antibody” and the state of inhibition of the cell aggregation by
“JTT.2 antibody.”

25 Subfigure (a) shows the state of FTL435 cells in the absence
of any antibody, subfigure (b) shows the state of FTL435 cells in
the presence of PMA, subfigure (c) shows the state of FTL435 cells
in the presence of “JTT-1 antibody,” subfigure (d) shows the state
of FTL435 cells in the presence of anti-LFA-1 antibody together

30 with “JTT-1 antibody,” subfigure (e) shows the state of FTL435 cells
in the presence of anti-CD18 antibody together with #“JTT-1
antibody,” subfigure (f) shows the state of FTL435 cells in the
presence of anti-ICAM-1 antibody together with “JTT-1 antibody,”
subfigure (g) shows the state of activated lymphoblasts in the

35 absence of any antibody, subfigure (h) shows the state of activated
lymphoblasts in the presence of PMA, subfigure (i) shows the state



57 of activated |ynphoblasts in the presence of "JTT-1 anti body,"
subfigure (j) shows the state of activated |ynphoblasts in the presence
of anti-LFA-1 antibody together with "JTéI' 1 anti body, " subfigure (k)
shows the state of activated |ynphobl asts in the 5 presence of anti-CD18
anti body together with "JTT-1 anti body, " and subfigure (1) shows the
state of activated | ynphoblasts in the presence of anti-1CAM 1 anti body
together with "JTT-1 anti body." Figure 3 shows the expression state
of "JTT- lofinhcytwateddlyimphbblasts aint itfen"presenteods ¢alrrslmaatibadyyi h

anti gen- PHEELSRERS D) spbhha YA OF Fadt BRaREN  TBbROBIRE b1 e e
Figure 5 pseaemhet0@raphishﬂm-hgaatébodyphogeltbgram’.&h “JTT-1 antihmiiygé'n"
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"JTT-1 su@ﬂg@eéy(l aﬁewtsh%h%t Frard df”"é@tﬂ&f'e@ﬁ%ﬁ?héﬁihsﬁghiﬁ' Ry
T- a) shows adhesi on of

"JTT-2 anti

the cell sPF%S?‘Pl‘éez%f "’})‘P‘é’f‘élm ?Pgé“?ﬂélf Bagether adth HTTﬁTaBt&HPF‘éfe
subfigure Fl@bkewsmw%éb&bgeefs jiothesata onf"JTm-pahltigb@"temd I!!Lmlez
coat ed t he absence ant | 3:[0 subfigure
(o e anbiotns {f el foudiRentf, nansiRed el ob BleR suitibrstied w i
"JTT-10 anti gPigure 4 shopseslemexpressienrstate agrremr's—bhn‘tiﬁ*énr Pobvarious
anti body, 4 IO d t t qt | of the cells
to _the plg@ﬁhgo%@%é (%ﬁlé Qﬁ‘g%g |g§ﬁﬁ a %tlﬁt" %%l'%glr?c% L5t "JTT-2
anti body" tofégnze Biis a @mnaﬁgr@m‘@lrw emxpphoredmgmyif' “JTT~1

Figure 7 ﬁ@y%ﬁheaﬁgifgéaebgegbsnpg‘ggr of thynocytes adhering 30 to the
pl at e coated uri ant i measured in terns

fl uor escenceFilHP6ﬁs ptyre micrographs. §R°§h6%t@%es?%ﬂ%ﬂﬁ/@@’éﬁl%f?f?elratn
the plsat ecnfimsdybes to thel mieebtGerirepldtd codded @-ﬂﬂlgﬁﬁrlfléﬂ( +pirrsiions

e e ot s gon, Sl TG afh el En9RLSEAt Ol s,
nurber antibody,” and the state of 1nh1b.1t.1.on of the cell adhesion by “JTT-2
antibody.”

Subfigure (a) shows the state of adhesion of the cells to the

20 plate which has not been coated with “JTT-1 antigen,” subfigure
(b) shows the state of adhesion of the cells to the plate coated
with “JTT-1 antigen” in the absence of any antibody, subfigure (c)
shows the state of adhesion of the cells to the plate coated with

- “JTT~1 antigen” in the presence of the Fab fragments of “JTT-1

256 antibody,” and subfigure (d) shows the state of adhesion of the
cells to the plate coated with “JTT-1 antigen” in the presence of
“JTT-2 antibody” together with the Fab fragments of *“JTT-1
antibody.”

~Figure 7 shows the relative cell number of thymocytes adhering

30 to the plate coated with purified “JTT-1 antigen” measured in terms
of fluorescence intensity.

“Ag(-)" shows the relative cell number in the plate which has
not been coated with “JTT-1 antigen,” “Ag(+)" shows the relative
cell number in the plate coated with “JTT-1 antigen” in the absence

35 of any antibody, “Ag(+) + JTT~1 Fab” shows the relative cell number
in the plate coated with “JTT-1 antigen” in the presence of the



in the plate coated with "JTT-1 antigen" in the presence of the
58 Fab fragments of "JTT-1 antibody", and "Ag(+) + JTT-1 Fab +
JTT-2" shows the relative cell nunmbeggin the plate coated with "JTT-1
antigen"” in the presence of "JTT-2 anti body" together with the Fab
fragnents of "JTT-1 antibody."” 5 Figure 8 shows the expression state
of "rat JTT-1 antigen" and "rat JTT-2 antigen" in COS cells transforned
wi th cDNA encodi ng "rat JTT-1 antigen” with a flow cytoneter.
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Figure 17 e.therapeuti.c effect of the 35 AN | bod
agai nst " afda X Ens%ﬁiafd‘ rﬁﬁ"Bﬂgpﬁ?\l?‘?g ‘ﬁﬂﬂ? “rs}' umanyCD28
molecule,” and “human CTLA-4 molecule.”
Figure 13 schematically shows the structure of the genomic DNA

encoding “mouse JTT-1 antigen.”
20 Figure 14 shows the difference in amino acid sequences between
“rat JTT-1 antigen” and its alternative splicing mutant.

Figure 15 shows the degree of the growth of human peripheral
blood lymphocytes induced by the monoclonal antibody against “human
JTT-1 antigen,” where the degree of the growth was measured by [°H]

25 thymidine uptake.

The ordinate shows the amount of uptake (dpm) of [’H] thymidine
into the cells.

Figure 16 shows the therapeutic effect of the monoclonal
antibody against *“JTT-1 antigen” on experimental allergic

30 encephalomyelitis (EAE) in a disease model rat. -

The ordinate shows the scored degree of disease symptom, and
the abscissa shows the days after immunization for induction of
EAE.

Figure 17 shows the therapeutic effect of the monoclonal

35 antibody against “JTT-1 antigen” on glomerulonephritis in a disease
model rat.



nodel rat. 59 The

ordi nate shows the anobunt of urinary excretion of proteins, and the
absci ssa shows the tinme course (week) afggr inmunization for induction
of gl omerul onephritis Figure 18 shows a col unm hi stogramin
purification of fusion 5 polypeptide between "rat JTT-1 antigen”
extracel lul ar region and human IgFc (rJTT-1-1gFc) with protein A
Sephar ose col um. Figure 19 is a photograph show ng
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The present inventions are described in more detail with
20 reference to Examples below, but are not to be construed to be
limited thereto.
Example 1 Preparation of monoclonal antibodies
Antibody-producing hybridomas were prepared according to the
method of Kohler et al. (Omori et al., Blood, Vol.81, pp.101-~111
256 (1993)), and monoclonal antibodies were prepared according to the
method of Kannagi et al. (Handbook of Experimental Immunology, Vol.4,
117.21-117.21 (1986)).
First, rat thymoma cell line FTL435 cells were administered as
an immunizing antigen to BALB/c mice into their footpad in an amount
30 of10’cells/mouse at intervals of 0, 7, 14, and 28 days. Themixture
of the antigen with Freund’s complete adjuvant was administered
only in the first immunization. Two days after the last
immunization, the lymph nodes of the mice were taken out and fused
with mouse myeloma cells PAI (JCR No. B0113; Stocker, J. W. et al.,
35 Res. Disclosure, Vol.217, p.155 (1982)) by the usual method to
obtain many hybridomas producing monoclonal antibodies.



35 Res. Disclosure, Vol.217, p.155 (1982)) by the usual nethod to

obt ai n many hybridomas produci ng nonocl onal anti bodi es.

60 Exanpl e 2 Screening of hybrigipmas and characterization of
nonocl onal anti bodi es The hybri domas prepared in Exanple 1 were
screened by anal yzi ng the effect of the antibodies produced in the
culture supernatant 5 of the hybridomas on FTL435 cells, which were used
as the i mmunogen. FTL435 cells (5 x 10[err] cells/m, 0.1 m) were
seeded i rExampld \2e| | Screemfing 96fwehybnidomnast eang| atharaotegulza tdaned oft

37[err]C r .o h. fhe presence of culture supernatant of each
r&c?ri%@{%lgﬁ antllaéc?#ég'
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results are shown,in Fiagure 2.. Sim.l.ar _to th ffe ETL4
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induced by “JTT-1 antibody” stimulation was caused by the cell

20 adhesion between intercellular adhesion molecule-1 (ICAM-1) and
lymphocyte function-associated antigen-1 (LFA-1l), which is a
representative known pathway of cell adhesion, FTL435 cells were
cultivated at 37°C for an hour in the presence of anti-rat ICAM-1
antibody 1A29 (10 ug/ml; IgGl) or anti-rat LFA-1 antibody (10 u«

25 g/ml; IgG2a) together with “JTT-1 antibody.”

The aggregation of FTL435 cells by “JTT-1 antibody” stimulation
was inhibited by neither anti-ICAM-1 antibody nor anti-LFA-1
antibody (anti-ICAM-1 antibody, Figure 1 (c) and Figure 2 (f);
anti-LFA-1 antibody, Figure 2 (d)).

30 In order to further analyze the cell agglutination ability of
“JTT-1 antibody,” the ability to agglutinate rat lymphoblast cells
activated with concanavalin A stimulation was analyzed in the same
manner as mentioned above. The results are shown in Figure 2.

Similar to the effect on FTL435 cells, the aggregation of

35 activated lymphoblast cells was induced by *“JTT-1 antibody”

stimulation (Fiqgure 2 (i)). The aggregation of activated



35 activated | ynphobl ast cells was induced by "JTT-1 anti body",
stinmulation (Figure 2 (i)). The aggregation of activated

61 | ynphobl ast cells by "JTT-1 ag i body" stinmulation was nostly

i nhi bited by anti-LFA-1 anti body (Figure (j)) and anti-I1CAM 1

anti body (Figure 2 (1)). (However, partial aggregation occurred.)

As understood fromthe control assay (Figure 2 (g)), in which 5 no

anti body was added, activated |ynphocytes such as activated
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20 since October 11, 1996 with an international accession Nos. FERM
BP-5707 and FERM BP-5708, respectively.

Analysis using mouse monoclonal antibody isotype
identification kit (Amersham) determined that the isotype of
monoclonal antibodies produced from each hybridoma (JTT-1 antibody

25 and JTT-2 antibody) were both 1gGl.
Example 3 Reactivity of “JTT-1 antibody” and “JTT-2 antibody” to
various cells |

In order to analyze the expression pattern of molecules
recognized by “JTT-1 antibody” and “JTT-2 antibody” in various cells,

30 the reactivities of the antibodies to various cells were examined.
Molecules recognized by “JTT-1 antibody” or “JTT-2 antibody” are
designated ”JTT-1 antigen” or “JTT-2 antigen”, respectively.

A five- to ten-week-old Wistar rat (150 to 250 g) was killed
by anesthesia with diethyl ether. The thymus and spleen were taken

35 out of its chest and abdomen, respectively, by celiotomy, and
homogenized to prepare cell suspension. The resultingspleencells



by anesthesia with diethyl ether. The thynus and spleen were taken 35 out
of its chest and abdonen, respectively, by celiotony, and honogeni zed
to prepare cell suspension. The resulti r?spl een cells

were cultivated in RPM 1640 lumcontaining 2 [err]g/m
concanaval in A and 10% FCS at 37[err]C for 3 days to prepare activated
| ynmphobl ast s. FTL435 cells, thynocytes, spleen cells, and activated
| ynphobl asts (5 x 10[err] cells each) were reacted with "JTT-1 anti body"” 5
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20 In order to analyze the expression pattern of molecules (“JTT-1
antigen”) recognized by “JTT-1 antibody” in various lymphocytic
cells, the reactivity of “JTT-1 antibody” to lymph nodes, T
lymphoblasts derived from spleen, and B lymphoblasts derived from
spleen of two kinds of rats (Wistar rat and F344 rat) was analyzed.
25 A five- to ten-week-old Wistar rat and F344 rat (150 to 250 g)
were killed by anesthesia with diethyl ether. The lymph nodes and
spleen were taken out of each rat by celiotomy, and homogenized
to prepare cell suspension. The resulting cell suspension from
spleen was cultivated in RPMI1640 medium containing 2 4« g/ml
30 concanavalin A (ConA) and 10% FCS at 37°C for 3 days. Activated
T lymphoblasts and activated B lymphoblasts were obtained from each
rat after 1-day and 3-day cultivation. In addition, spleen-derived
T lymphoblasts and B lymphoblasts obtained before lymph node cells
and ConA were added were used as controls.
35 Each cells (5 x 10° cells each) were reacted with biotin-labeled
anti-rat T cell antibody or biotin-labeled anti-rat B cell antibody



and ConA were added were used as controls. 35 Each cells (5 x 10[err]

cells each) were reacted with biotin-I|abel ed anti-rat T cell antibody
or biotin-labeled anti-rat B cell antib

63 (10 [err] g/mM, Seikagaku Corporation), and subsequently with
phycoerythrin-I| abel ed streptavidin. The cells were then reacted wth

10 [err]g/m FITC | abeled "JTT-1 anti body."” The fluorescence
intensity of the stained cells was neasured with EPICS-Elite flow 5
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nol ecul es (2) I nmunoprecipitation and
SDS- PAGE bﬁaimﬁﬁgéﬁgeéiplégégghur|f|ed sanple of "JTT-1 antibody" purified
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"JTT 15 Rﬁgﬁ%§§?igagggﬁpkglﬂ wagrih%edehish protein G Sepharose beads
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saline containing 100 #g/ml NHS-biotin and 0.1 M HEPES (pH 8.0)

to adjust 1 x 10’ cells/ml, and incubated at room temperature for

20 40 minutes. The cells were washed three times with PBS, lysis
buffer (1% NP-40, 10 mM Tris-HCl (pH 7.4), 0.15 M NaCl) was added
thereto to adjust 5 x 10’ cells/ml, and the mixture was allowed to
react at 4°C for 30 minutes to lyse the cells. The cell lysate
obtained was centrifuged, and the supernatant comprising

25 Dbiotinylated soluble cell surface molecules was stored at -80°C.

(2) Immunoprecipitation and SDS-PAGE analysis

The purified sample of “JTT-1 antibody” purified by the usual

method from the culture supernatant of the hybridoma clone “JTT-1"
prepared in Example 1 was mixed with protein G-Sepharose beads to

30 adjust 2 mg/ml, and allowed to react at 4 °C for an hour to bind
the antibody with the beads. After the beads were washed, 500 u

1 of the biotinylated FTL435 cell lysate was added to 10 1«1 of the
beads, and the mixture was allowed to react at 4 °C for 2 hours.
After the beads were washed with lysis buffer three times, 50 u

35 1 of glycanase buffer (sodium phosphate buffer (pH 7.0) containing
0.15% SDS) was added to the beads, and the mixture was boiled to



beads, and the m xture was allowed to react at 4[err]C for 2 hours.
After the beads were washed with lysis buffer three tinmes, 50 [err] 35 1

of glycanase buffer (sodium phosphate byfjfer (pH 7.0) containing 0. 15%
SDS) was added to the beads, and the m xture was boiled to

64 el ute the bound nol ecul es trapped by the anti body-bound beads.
1.25% NP-40 and 20 U m N-glycanase were added to a fraction of t he
sanple so eluted, and the m xture was all owed to react overnight to
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recogni zed by "JTT-2 antibody") have been thou I dent i cal

each ot hef” ()" ERaFHIRCS A4hdRd oRPeYpeff nkRt agﬁi ?ﬁt kPh?Hﬂ@ﬂ they SeEHFF‘-‘fil ed
"JTT-1 3Cboﬂ’<ﬂlitﬂéﬂ§ g+ Nt gaMFighransnq agisd il yed it of didetiehl o# ng

exper| n‘erﬁslln ed pset[ga?r.[ r;r:%%fnos ?Qih)_/_é‘iy",wgt hl-eg.gltlrg 5), “JTT-1 antigen” was
converged on a single band of about 36 kD under the non-reduced
20 conditions and about 20 kD under the reduced conditions. These
results suggest that “JTT-1 antigen” forms a dimer in which the
same core proteins have different sugar chains. Completely the
same results were obtained in the experiment performed as mentioned
above using “JTT-2 antibody.” Considering these results together
25 with the results of Example 3 and Example 7 below, “JTT-1 antigen”
(molecule recognized by “JTT-1 antibody”) and “JTT-2 antigen”
(molecule recognized by “JTT-2 antibody”) have been thought to be
identical to each other.
Example 6 Adhesion experiment of rat thymocytes to purified “JTT-1
30 antigen” and N terminal amino acid analysis
The following experiments were performed to analyze whether the
molecule that #“JTT-1 antibody” recognizes (“JTT-1 antigen”)
functions as an adhesion molecule. N-terminal amino acid analysis
was also performed.
35 (1) Preparation of “JTT-1 antibody”-affinity column
The purified sample (2 mg in 2 ml) of “JTT-1 antibody” purified



nol ecul e that "JTT-1 anti body"” recognizes ("JTT-1 antigen") functions
as an adhesion nolecule. N-term nal am no acid anal ysis was al so
performed. 35 (1) Preparation of "JThsl antibody"-affinity colum

The purified sanple (2 ng in 2 m) of "JTT-1 antibody” purified

65 by the usual nmethod fromthe culture supernatant of the
hybri dona clone "JTT-1" prepared in Exanple 1 was mxed with 1 m of
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g) was Kipbedcules was stored at -80°C.
The lysate (400 ml) was loaded onto “JTT-1 antibody”-affinity
column. After the column was washed with 50 ml of the lysis buffer
20 and 20 ml of PBS, “JTT-1 antigen” was eluted with 0.2 M glycine
buffer (pH 2.8). 1 M Tris buffer was added to the “JTT-1 antigen”
so eluted for neutralization. “JTT-1 antigen” obtained was stored
at -80°C.
(3) Determination of N terminal amino acid sequence
25 After the purified “JTT-1 antigen” was subjected to SDS-PAGE,
the N-terminal amino acid sequence was determined by the usual
method. The result revealed that “JTT-1 antigen” contained an
amino acid sequence Glu-Leu-Asn-Asp-Leu-Ala-Asn-His-Arg.
(4) Adhesion experiment
30 A five- to ten-week-old Wistar rat (150 to 250 g) was killed
by anesthesia with diethyl ether. The thymus was taken out of its
chest by celiotomy and homogenized to prepare thymocyte suspension.
10 uM 2',7'-bis(carboxyethyl)carboxyfluorescein tetraacetoxy-
methyl ester (BCECF-AM; Molecular Probes) was added to the
35 suspension, and the mixture was incubated at 37°C for 30 minutes
to fluorescently label the thymocytes. The cells were washed with



by anesthesia with diethyl ether. The thynus was taken out of its

chest by celiotony and honpbgeni zed to prepare thynocyte suspension.
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and the m xture was incubated at 37[err]C for 30 m nutes to
fluorescently | abel the thymocytes. The cells were washed with

66 PBS and suspended in RPM 1640 medi um cont ai ni ng 10% FCS to

adj ust PBQ amdl@;[nmpe]ndmi lisy RPMI1640 medhempcontadningTi0y EGH itgepdjust
obt ai ned f%) Waf‘é- e@ied on a 96-wel | ELISA plate at the

concentr & |’6n f 1%' T/well overnight. 5 After the plate was washed

with PBS, 20@heepukified “JrTP3Santigsnt| eytaines,imsA 2jayagifoates of a

pl at e, bl
washed "‘??.F‘ Qﬁggfﬁ %%ll%etre{ Qli-_nﬁﬂef u%cfzee%%%ance- g’bfellgA UIe%wg'é:I%h?gg an%ﬁ‘t as

10[er 15 chftezihe platel was(w;shed wWitlpPBSeedlR-4Ahuwedd @ 9P§§a(1é‘é1?§

concentra t |
S () dded 10 Pt bR i
(s

concent r BbPWE§; t hdifter - Jtli'lel H%?FBOdVaSFaBaFPS meHt
concent r agi @hres@8fcelTdbéled tﬁptnbb%)és (20 ar0”] gelils/migr @. addﬂd ,tq2e)ach

wel |, and _cultivate h A

unbound c@l\‘%feﬁﬁﬁﬁcﬁéiPbﬁé§3lgg\)@‘§ﬁ¥&e3n ga%%?%oﬂﬁ%f’%g%%l&ﬁl t?mrag\(;nt A1 ng
1]9%0% Ngﬂiﬂb 88yt Mab ggagmbﬁesvpﬂeparbdl bghthei usnatopethdde(5 AL@ﬁrl[Je)r,r]I
o] o NP- added t 5 i

pl ate wer®F| \A%S_I_uoreSﬁ_l%ncF%T |€gg%\éﬁ§m°%@erég¢s uorescenclgﬁ Of)heﬁt S:he

t hynocyt e4JTT-1aahtibddys Fabhfmehmenss ¢sameegobpgemtdakiong @ad “JTT-2

M oo ese RREiBOay P P L /a0 bRk £ %&cﬂ&ﬁem #d Reufltasppasad |

M cr opl at & aboratories he assa pI at e
was n37°¢ fereannhenrpur 11 j@xden tr refgyegiaborad ﬁgé ase%wh I"""“s

The rgsul {{§spkaldride wE[‘t‘hrlQﬁﬁPPB40b§éHiﬁﬁﬂ CORtaiainkgoros iFTS gEaeh welLB wazb
- Thynocytes significantl

dhered to purified "JT ti
the presefbgegyedjyith XHH Nt oM CIREGOPEagERER Y (lpéu g_égerb c)}ﬁP' wdb
Theadhesi gadedst@ddic weillly, andi bhéeedellys "atiieredirtio bbeyplate Wereliysesl.

() rpe HHIEVe SNUA tREnbE 21o¥e ARldr LIRS A ab VOB WS RAARRI S
adhered to each well was counted by measuring the fluorescence

20 intensity at 538 nm (excited at 485 nm) with Fluoroscan ITI Microplate
Fluorometer (Flow Laboratories). The assay in which a plate was
not coated with purified “JTT-1 antigen” was used as a control.

The results of 1light microscopy observation are shown in Figure
6.

25 Thymocytes significantly adhered to purified "JTT-1 antigen”
only in the presence of “JTT-1 antibody” Fab fragments (Figure 6
(c)). The adhesionwas significantly inhibited by “JTT-2 antibody”
(Figure 6 (d)).

Figure 7 shows the relative cell number of thymocytes adhered

30 to “JTT-1 antigen” coated on each well in terms of fluorescent
intensity.

From these results, it was revealed that “JTT-1 antigen”
functions as an adhesion molecule.
Example 7 Cloning of cDNA encoding rat “JTIT-1 antigen”
35 1. Preparation of cDNA library
1-(1) Extraction of poly(A)" RNA from ConA-stimulated rat
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i ntensity. Fromthese results, it was revealed that "JTT-1 anti gen"
functions as an adhesi on nol ecul e. Eganpl e 7 C oning of cDNA encoding
rat "JTT-1 antigen” 35 1. Preparation of cDNA |ibrary 1-(1)
Extraction of poly(A)[err] RNA from ConA-stinulated rat
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digestion with NotI was performed to obtain c¢cDNA with
unidirectionality. Size fractionation was then performed with
Spun Column (Pharmacia).

20 1-(3) Insertion into a vector
The obtained cDNA having EcoRI- and NotI-ends was ligated with
pME18S (Hara, T. & Miyajima, A., EMBO J., Vol.1l1, pp.1875-1884
(1992)) digested with EcoRI and NotI. *“DNA Ligation Kit” (Takara
Shuzo) was used for the ligation. E. coli DH5 cells (Toyobo) were
25 transformed with the reaction product so obtained. Transformants
were cultivated until 0.D. value (at 600 nm) reached 0.6 and
harvested to recover plasmid DNAs with a library. QUIAGEN-Tip
(QUIAGEN) was used for purification of plasmid DNAs.
2. Screening of cDNA library
30 Screening was performed according to panning method (Seed, B.
et al., Proc. Natl. Acad. Sci. USA, Vol.84, pp.3365-3369 (1987)).
2-(1) Gene transfer into COS cells
The library so obtained was introduced into COS7 cells by
electroporation (Potter, H. et al., Proc. Natl. Acad. Sci. USA,
35 Vol.85, pp.2288-2292). The transformants were cultivated for 60
hours after introduction, the supernatant was removed, and the



30 Screeni ng was perfornmed according to panning nethod (Seed, B. et

al., Proc. Natl. Acad. Sci. USA, Vol.84, pp.3365-3369 (1987)). 2-(1)
Gene transfer into COS cells The Ilggbrary so obtai ned was introduced
into COS7 cells by el ectroporation (Potter, H et al., Proc. Natl.
Acad. Sci. USA, 35 Vol .85, pp.2288-2292). The transformants were cultivated
for 60 hours after introduction, the supernatant was renpoved, and the
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cultivated overnight on LB plates containing ampicillin to obtain
20 colonies. TWentydrug—resistantcolonieswérecultivated,plasmid
DNAs were collected by alkaline miniprep method (Maniatis, T. et
al., Molecular Cloning, A Laboratory Manual, Cold Spring Harbor
Laboratory, Cold Spring Harbor, New York), and the insert DNA was
analyzed. Agarose gel electrophoresis revealed that the clone
25 having about 0.9 kb cDNA (designated “T132A7") was concentrated.
#7132A7” was transiently expressed in COS7 cells again with the
method described in (1). After “T132A7”-introduced cells were
reacted with “JTT-1 antibody” or “JTT-2 antibody”, and then with
FITC-labeled anti-mouse IgG (Cappel), the fluorescence intensity
30 of the stained cells was measured with EPICS-Elite flow cytometer
(Coulter). #JTT-1 antibody” and “JTT-2 antibody” strongly
recognized the “T132A7" gene product. The results are shown in
Figure 8.
3. Determination of the nucleotide sequence and the amino acid
35 sequence
The nucleotide sequence of clone “T132A7” was determined by
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Mol. Biol., Vol.157, pp.105-132 (1982)) (Figure 9). The results
revealed that “JTT-1 antigen” is a transmembrane protein having
a signal sequence at the N-terminus. In addition, the results of
20 motif analysis revealed that “JTT-1 antigen” has two Asn-linked
sugar chain binding sites in the extracellular domain, and two
casein kinase phosphorylation sites and one protein kinase C
phosphorylation site in the cytoplasmic domain. In Figure 9 “CHO”
means N-linked sugar chain binding site; “P”, phosphorylation site;

25 “CKII”, casein kinase II; and “PKC”, protein kinase C.

Example 8 Cloning of cDNA encoding “human JTT-1 antigen”
1. Preparation of a probe
The cDNA (about 0.9 kb) encoding “rat JTT-1 antigen"” was
generated by digesting the clone “T132A7” obtained in Example 7
30 with restriction enzymes EcoRI and NotI, and separated by agarose
gel electrophoresis. The separated DNA fragments were purified
with “QUIAEX gel extraction kit” (QUIAGEN), and the obtained DNA
fragments were labeled with **P using “Ready-To-Go DNA labelling
kit” (Pharmacia). These labeled DNA fragments were used as probes
35 for plaque hybridization.
2. Preparation of cDNA library
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3. Screening of cDNA library
CcDNA library was screened by plaque hybridization method
20 (Maniatis, T. et al., Molecular Cloning, A Laboratory Manual, Cold
Spring Harbor Laboratory, Cold Spring Harbor, New York) with “Rapid
hybridization buffer” (Amersham). First, the cDNA library so
obtained (1 x 10‘) was plated onto agar plates and the replica was
produced with “Hybond-N nylon membrane” (Amersham) . Plaque
25 hybridization was performed in “Rapid hybridization buffer”
(Amersham) using the replica and the *’P-labled probe prepared in
Example 8-1. First and second screenings were performed to obtain
eight positive clones. Single plaques of each clone were isolated
and subjected to in vivo excision in accordance with the manual
30 (Stratagene) and seven positive clones were collected as plasmid
DNA.
4. Determination of the nucleotide sequence
The nucleotide sequences of the seven clones were determined
by dideoxy method with “Auto Read Sequencing Kit” (Pharmacia) and
35 ~A.L.F. DNA Sequencer” (Pharmacia). The seven clones comprise the
same nucleotide sequence. It was found that clone “pBSh41” encodes
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positive clones. Single plagues of each clone were isol ated and
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20 international deposit accession No. FERM BP-5725).

5. Structural characteristics and biological function of “JTT-1

antigen”
The results of motif search for the deduced amino acid sequence
of “human JTT-1 antigen” in known human proteins revealed that
25 ~rhuman JTT-1 antigen” has structural similarity to “CD28" and
#»CTLA-4,” human-derived cell membrane proteins belonging to the
immunoglobulin superfamily, mentioned in detail above (Figures 11
and 12). As mentioned above, “CD28” and “CTLA-4" are extremely
important molecules regulating the activation and inhibition of
30 T cells in immune system. '
The structural similarity is as follows
1. 20 or more amino acid residues including cysteine residues are
highly conserved.
2. Proline repeating sequence, “Pro-Pro-Pro (PPP)”, which is
35 essential as the ligand binding region in CD28 and CTLA-4, is

conserved.
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sti mist e¢ek¥iRkellons ehz§fids' 8¢ oRTOBNADNGE IS PhRENsépapeted by ldjaxrose gel
electrophoresis. The DNA fragments so separated were purifiedwith
“QUIAEX gel extraction kit” (QUIAGEN), and the DNA fragments were
labeled with *’P using “Ready-To-Go DNA labelling kit” (Pharmacia).
These labeled DNA fragments were used as a probe for plaque
20 hybridization.
2. Preparation of cDNA library
2-(1) BExtraction of poly(A)" RNA
As Example 7-1-(1), poly(A)" RNAs were extracted from ConA-
stimulated lymphoblasts derived from mouse spleen (about 1 x 10°
25 cells/ml).
2-(2) Preparation of cDNA library
Wwith 5 mg of poly(A)* RNAs prepared in the above as a template,
cDNAs were synthesized with oligo dT primer (Pharmacia) and “Time
Saver c¢DNA Synthesis Kit” (Pharmacia). After EcoRI adapter was
30 added to the cDNA, size fractionation was performed with Spun Column
(Pharmacia).
2-(3) Insertion of cDNA into a vector and packaging
The cDNA so obtained having EcoRI-ends was ligated with the
vector 1ZAPII (Stratagene) digested with ECoRI. “DNALigationKit”
35 (Takara Shuzo) was used for the ligation. After in vitro packaging
of the ligated DNA was performed with GIGA PACK II GOLD (Stratagene),
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clones were collected as plasmid DNA.
4. Determination of the nucleotide sequence
The nucleotide sequences of each of the five clones were
20 determined by dideoxy method with “Auto Read Sequencing Kit”
(Pharmacia) and “A.L.F. DNA Sequencer” (Pharmacia). The four of
the five clones comprise the same nucleotide sequence. The
nucleotide sequence of cDNA encoding the full length of “mouse JTT-1
antigen” and the deduced amino acid sequence are shown in SEQ ID
25 NO: 5.

As understood from Figure 10, “mouse JTT-1 antigen” is composed
of 200 amino acid residues like “rat JTT-1 antigen.” The homology
among the amino acid sequences of mouse, rat, and human “JTT-1
antigens” is significant (60% or more).

30 5. Analysis of the locus of “mouse JTT-1 antigen” gene

The locus of the gene encoding “mouse JTT-1 antigen” was analyzed
by fluorescence in situ hybridization method.

The cDNA so obtained encoding “mouse JTT-1 antigen” was labeled
with P to prepare hybridization probes by the usual method. Using

35 these probes, the 129 SVJ mouse genomic DNA library (Stratagene)
was screened to obtain mouse genomic DNA clones comprising the exons
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nmet aphase C speci
the above—mentloned genomlc DNA clone was located at the position

20 of 33% of the distance from the border between heterochromatin and
euchromatin to the telomere of the chromosome 1, namely, on the
same band “1C3” as the loci of mouse “CD28” and “CTLA-4" genes.
As the result that 80 metaphase cells were analyzed, specific
labeling was identified at said position for 79 cells.

25 These results and the results obtained in Example 8 indicating
the structural similarity of “JTT-1 antigen” to “CD28” and “CTLA-4"
suggest that “JTT-1 antigen,” like “CD28” and “CTLA-4," is an
important molecule involved in the reqgulation of the transmission
of costimulatory signal and/or activation of lymphocytes.

30 Example 10 Cloning of cDNA encoding a mutant of “rat JTT-1 antigen”

Another cDNA that is thought to encode alternative splicing
variant of “rat JTT-1 antigen” cloned in Example 7 was cloned as
follows.

1. Preparation of a probe

35 The cDNA (about 0.9 kb) encoding “rat JTT-1 antigen” was

generated by digesting the clone “T132A7,” obtained in Example 7,
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2-(3) Insertion of cDNA into a vector and packaging
The cDNA having EcoRI-end obtained above was ligated with the
vector 1ZAPII (Stratagene) digested with ECoRI. “DNALigation Kit”

20 (Takara Shuzo) was used for ligation. After in vitro packaging of
the ligated DNA was performed with GIGA PACK II GOLD (Stratagene),
E. coli XL1Blue MRF' (Stratagene) was transfected with the obtained
phage particle to generate a cDNA library composed of plaque
comprising recombinant phage.

25 3. Screening of cDNA library

Screening was performed by plaque hybridization method
(Maniatis, T. et al., Molecular Cloning, A Laboratory Manual, Cold
Spring Harbor Laboratory, Cold Spring Harbor, New York) with Rapid
hybridization buffer (Amersham).

30 The above-prepared cDNA library (1 x 10*) was plated onto agar
plates and the replica was produced with Hybond-N nylon membrane
(Amersham) . Plaque hybridization was performed in Rapid
hybridization buffer (Amersham) using the replica and the *’p-labled
probe prepared in Example 10-1. First and second screenings were

35 performed to obtain two positive clones. After single plaque of
each clone was isolated, in vivo excision was performed in



phage particle to generate a cDNA |ibrary conposed of plaque conpri sing

reconbi nant phage. 25 3. Screening of cDNA library Screeni hg was
performed by plaque hybridization nmethodyg (Maniatis, T. et al.,

Mol ecul ar C oning, A Laboratory Manual, Cold Spring Harbor Laboratory,
Col d Spring Harbor, New York) with Rapid hybri di zati on buffer
(Amersham . 30 The above-prepared cDNA library (1 X 10[err]) was pl ated
ont o agar pl ates and the replica was produced with Hybond-N nyl on

menbr ane accotdarcehaijh Insrapteiormhpanuglz 46t 5atagane)peand Rl Pasd-tivgi d
hybri di Za&iBHgg%gﬁé Eéﬁ%gg? aESPﬁ-QSE“ pRRl.i ca and the [err]P-1abl ed

probe prepare St an second screeni ngs were 35
performed th. dmmmxn@tmmfvﬁhgl@n@l:eomflersgwaneepl aque of each

clone vas i sqhy ggcl'egt‘i'd\éo @gﬁbﬁb@% YestRer{wé 'eXbnés were determined by

76 accordance wth tructi on Manual (Strat a%%ne
posi tive didepxyme:hgd with|"AatcRead SSANERCH NGl [%f‘aGB@t)e?ﬂ\’Argﬁaﬁ &

of the ”Uﬁhﬁoﬁdﬁxéﬁ!&i‘sn €Pharmacidhe naHee Ovislec s 6fUEN cRpm i sdletheo sanmmes
wer e determ ned

5d|deo net hod to Read S Ki
( Phar maci &)’C&ﬁetAdeLse@en‘)’( D@%@Hﬁﬁ@&ﬁé%ﬁ?%‘i‘ﬁ%&?%)e%uc$ﬁén%ﬁ>Iéf‘%ﬂg' €
COWDEII se FEleigﬁgth ofiu¢heobbdaineduerat. JTTe 1naaltdgende aswl) ddrec al esfuasNA
encodi ng e

I t h of th bt
deduced am13Ri A6 C|s(?qg’n @nqcfler Qrt @%%ne&%@ éa-r 5. antﬂ?‘r%e%énnﬁq{r%’g éaégf%
10 sel:menseq(JSEQel PSEQ 1I6) NOed6(edefinoed: lfe'oubttaenebt@mdsam@n@@quen%s

Comar 0 WhknoblEaBElN91 86 Eha SHEAG AL BFD ﬁme“ésﬁ%% 4) [dRfadde

obt ai ned E’ uence enco |n Exanmple 7
(Figure 1£;om@@pmmdmw@ememeaﬁpﬁéna irpt ITTsdrRkigeRn GGRiteDy

th DNA
t hg gDNA ghggggm ﬂet Ri ?Fiﬁﬁiev‘@ﬁ)cor@é eél%v}{n 1151 tiRy AL 45 ﬁﬁéltane.{t@(hiﬂ.@y

ant i tai ned.in Ex e (-%D
that (1) @eGEPﬁFﬁalenFﬁF’é’ré‘ éanFPﬁusayA °1°§mdndrna6 ré?ﬁs%u ﬁé’c‘“PyFrﬁ &
changgs i ghe shhe/ds- 18{:9; elittbded byhghe( 2DNAUSBEsHENg 1At h:EI"ﬂ'-hI -aMtaden

16 conti nuous ,ami .o acid resi due
(Leu- Ar g- BP%aingddy Exampis 7oy %?ﬁgéég}a%é,l)(s,gtﬂlnga Hrea S on&sl VA
added. Thaminbdaedtegeshdueshe MebNRhal-Gea) ichaniges intot éBtr-é!d(ﬂ}dEB@,t Hiaﬂd

al ternati %ﬁa%pl(.ﬁi 99b¥g&héﬂ¥_ 9& EﬁétTﬂJI}'\fa-a@fé Qeﬂ’; continuous amino acid
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20 Asp-Arg-Asn) are added. This indicates that the cDNA cloned in this
test encodes the alternative splicing variant of “rat JTT-1 antigen”
obtained in Example 7.
Example 11 Preparation of recombinant “human JTT-1 antigen”-
expressing cells
25 The plasmid clone pBSh41 obtained in Example 8 was digested with
a restriction enzyme EcoRI, and a DNA fragment comprising the cDNA
encoding the full length of “human JTT-1 antigen” was excised. This
DNA fragment was inserted with DNA Ligation Kit (Takara Shuzo) into
a plasmid pEFneo (Proc. Natl. Acad. Sci. USA, Vol.91, pp.158-162
30 (1994)) treated with the same restriction enzyme EcoRI to prepare
the expression vector. CHO-K1 cells (ATCC: CCL-61) were
transformed with the vector by electroporation. By cultivatingthe
cells in RPMI1640 medium containing 0.8 mg/ml Geneticin (GIBCO BRL)
and 10% fetal calf serum for about two weeks, Geneticin-resistant
35 transformants were selected. The expression of recombinant “human
JTT-1 antig'en" was confirmed by Northern blotting by the usual
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a DNA fragnent conprising the cDNA encoding the full length of "human
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Sci. USA, Vol .91, pp.158-162 30 (1994)) treated with the same restriction
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reconbi nal'-i]}-\T- QHQE‘EnlﬂJTAéFlot; medium (Ajinomoto) supplemented with 10%
fetal calf serum and aminopterin. The culture supernatant of each
20 hybridoma was reacted with the recombinant “human JTT-1
antigen”-expressing transformants prepared in Example 11, and the
fluorescence intensity of cells stained by reacting them with
FITC-labeled anti-mouse IgG (Cappel) was measured with EPICS~ELITE
flow cytometer to confirm the reactivity of the monoclonal antibody
25 generated in each culture supernatant to “human JTT-1 antigen.”
It has been confirmed that 10 or more kinds of hybridomas producing
monoclonal antibodies reactive to *“human JTT-1 antigen” were
obtained.
Each of two kinds (designated clone SAl12 and SG430) among these
30 hybridomas (10° to 10’ cells/0.5 ml/mouse) was injected into a ICR
nu/nu mouse (female, 7-8 weeks old) intraperitoneally. After 10
to 20 days, celiotomy of the mice was performed under anesthesia,
and the two kinds of monoclonal antibodies (SA12 and SG430) reactive
to “human JTT-1 antigen” were prepared in a large amount from the
35 ascites fluid extracted by the usual method.
Example 13 Effect of the monoclonal antibodies against “human
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1 ng/ml phorbol myristate acetate (PMA) was added. Then, [°H]
20 thymidine (3.7 #kBg/well) was added to each well, and the plate
was incubated at 37°C for 6 hours. The cells were harvested, and
the amount of [*H] thymidine incorporated into DNA was measured with
a liquid scintillation counter (Beckman). The assay without any
antibody was used as a control. The results are shown in Figure

25 15.
In the assay using the plates coated with either monoclonal

antibody SAl12 or SG430, the number of lymphocytes increased about

10 times compared to the control. In the co-presence of OKT3, the

number of lymphocytes increased about 100 times when either
30 monoclonal antibody SA12 or SG430 was used.

These results indicate that “JTT-1 antigen” functions in the
regulation of the lymphocyte activation. The fact that the cell
growth rate was increased by using together with OKT3 indicates
that “JTT-1 antigen” is involved in the transmission of

35 costimulatory signal like “CD28” and “CTLA-4."
Example 14 Effect of “JTT-2 antibody” on experimental allergic
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encephal omf elliymphocwA®s, sucbdas f 4€D28” and “CTLA-4,” model rats for
experimental allergic encephalomyelitis (EAE), a model for
multiple sclerosis (MS), were produced, and the effect of the titled
20 monoclonal antibody on “JTT-1 antigen” in the model was analyzed.
An emulsion to be used as immunogen was prepared by mixing
Hartley guinea pig cerebrospinal homogenate (800 mg/ml
physiological saline) with the same amount of Freund’s complete
adjuvant. Immunization was performed by intradermally injecting
25 the emulsion into left and right foot pads of 15 Lewis rats (female,
6-week-old) in an amount of 0.25 ml per footpad. The administration
(immunization) was adjusted so as for the dosages of the homogenate
prepared to be 200mg per rat. This immunization so induces
experimental allergic encephalomyelitis (EAE).
30 The rats so immunized were divided into three groups of five
rats each, and any one of (1) to (3) below was intravenously injected
into mice of each group immediately after immunization (day 0),
and 3, 6, 9, and 12 days after the immunization.
(1) Monoclonal antibody “JTT-2 antibody” against *“rat JTT-1
35 antigen” prepared in Example 2 (dosage: 2 mg/ml PBS, 5 mg/kg)
(2) Prednisolone, steroid agent (dosage: 4 mg/ml PBS, 10 mg/kg)
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These results indicate that “JTT-1 antigen” is a molecule that
20 functions in the induction of immune response such as the lymphocyte
activation induced by immunization by foreign antigens, and that
the regulation of the function of “JTT-1 antigen” or its ligands
can inhibit the symptom of various autoimmune diseases.
Example 15 Effect of “JTT-2 antibody” on glomerulonephritis
25 For the same purpose as Example 14, glomerulus basement membrane
(GBM) nephritis model rats were produced, and the effect of the
titled monoclonal antibody on “JTT-1 antigen” in the model was
analyzed.
After bovine glomerulus basement membrane (Shigei Medical
30 Institute) digested with collagenase was diluted with
physiological saline to 200 #g/ml, the dilution was mixed with
Freund’s complete adjuvant to prepare an emulsion to be used as
immunogen. Immunization was performed by intradermally injecting
the emulsion into both hind soles of 48 wister kyoto rats (about
35 200 g) under anesthesia in an amount of about 0.2 ml per footpad
(dosage: about 15 fg). This immunization so induces glomerulus
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that the regulation of the function of "JTT-1 antigen” or its |igands
can inhibit the synptom of various autoi mune di seases. Exanpl e 15
Effect of "JTT-2 anti body" on gl onerul onephritis 25 For the sane

pur pose as Exanple 14, gl omerul us basenent menbrane (GBM nephritis
nodel r atlsasemenprmeniorane a(GBM henepheitist t he titled nonocl ona

anti body o ’
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(1) Monocl on ntibo JT 2 anti body" against "rat JTT-1 anti gen"
prepared ?Ha %x% T‘glﬁg}(l%lgég 3 mg/kg (2 m PBS/ k i nt ravenous
i nj-ection) (3) 0.52) OPMCedas s@l oregatiee oic@niFod: | (g@sﬁgﬁbsﬁt N kpnt PERL

(SUSpe”dedeﬁgnl.lf-.Er%ti{ﬁ ar boxynet hyl cel | ul ose (CMC)) (dosage: 3 ng/kg (5
m / kg) m ni tratlon) (3) 0.5%CMC as a negat.i,ve con

ol
(dosage: 5 nAfiker theladminigkratien ff én est subst¥ate, SRELHAGLPR |ron
of a fgest $§S‘l?t§:[/rl¢%;t)ewa§tcﬁrdl|l' gdmiAi8tetdd into Bhtkatv@dreedllyy and urine

our s r oMFeaERLF SFCaR; EOE Had puch et §aFth Fat whith 1o HEETRepY i1
metabolism cage without eating and drinking. After the volume of
the collected urine was measured, the urinary protein concentration
was measured using Tonein TP-II (Otuka), and the urinary excretion
20 of protein per five hours was calculated (unit: mg protein/5 hours).
The above-mentioned urinary collection and urinary protein
measurement were performed in the same manner at 1, 2, 3, and 4
weeks after the immunization (day 0).
The results are shown in Fiqure 17. Compared to the control
25 group, the urinary excretion of protein at 3 weeks after the
immunization was significantly reduced in the #JTT-2
antibody”-administered group.
These results indicate that “JTT-1 antigen” is a molecule that
induces immune response such as the lymphocyte activation induced
30 by immunization by foreign antigens, and that the regulation of
the function of “JTT-1 antigen” or its ligands can inhibit the
symptom of various autoimmune diseases.
Example 16 Preparation of the fusion protein between “JTT-1
antigen” and IgFc
35 As mentioned in Examples 8, and 13 to 15, “JTT-1 antigen” of
the present invention is thought to be a molecule such as “CD28"



met abol i sm cage wi thout eating and drinking. After the vol unme of t he
collected urine was neasured, the urinary protein concentration was
measured using Tonein TP-11 (Qtuka), anggthe urinary excretion 20 of
protein per five hours was calculated (unit: ng protein/5 hours). The
above-nentioned urinary collection and urinary protein measur enent were
performed in the same manner at 1, 2, 3, and 4 weeks after the

| mmuni zation (day 0). The results are shown in Figure 17. Conpared
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the v Q0 t&‘@%egpxﬁ'agﬁlcﬂcd Qﬁ‘l?_téﬁé adti¥4tSn df lymphocytbkl 21n

ant i body" adm nistere hese results indicafe that "JTT-1
anti gen" additimm eaamentinned injExampke LAmmEusieparatain (CILArfzIgFC)

| ymphocytg, g%(@yfoe%aé%&@fﬂcéﬁlu?xrlmiﬂ%f epTRX-40r ghant e Fgeegioand
that the re function of "JTT-1 antlgen" or its Ilﬁgands

can i Bhi 9f human immynealebwkinf9elsrepestadlinenas sEierapeuticpeffrcts, g

Preparatign ﬁrfo'ﬁ% fyebommihet #igesbyeenn thislExampasl, i agfmnsmﬂptheJ.ﬂS
As mentioned |

EX d.13 15, " !
pr esent |W$n%ﬁ1 qafs tl“ﬁoﬁﬁh?gfr%lﬂ;@lté%nﬁ?géﬂ‘%@g&cﬁrésp %?55?@ n" and'Ruman
§|2gnal Ig @mlwla(éT atﬁea/alsvgdlgawtshe?taﬁdsmm|emammecmtr1wratsonyb1e
i nvol ved in 0 t
2dd ¢ on, TEE ARt crehy | Tk B haPafl, | SR8 bETE bﬁﬁ‘-a%hkmf*g%‘?%f' "
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aut oi nmune usion protein conposed of the
extracel | am@rhuregn ocbg®i - FGT(rqu'aﬂli-QGEC)and human | gGFc was prepared as

follows in okrde r
CTLA- 4- | gFc, ﬁigoclgj %81623((53% 1‘@}?%5?h%§§%;@%§0%1ngvjt§r@| cl;:at?:&;dtﬂﬁrl:uldﬂﬁeglon

di seases.of “rat (JOT- @miir]éJQ'Hh byt ROfe PusiPEAMstofavange nrepglr igtfop

antiggn” gjiteapd- héﬁ@@TbGﬁ@AEGAﬁ\G@EETl\mG 3¢, SE@ mDJaI0:t o7 pnphdf B 't he

cDNA encodi ng the extracel |l ul ar n "ra JTT-1 anfigen" by RCR
5 primerP Ry Xhoi‘aﬁ’éélﬁrl ctlol?'la'%gf Si tereStrlc 1on IS Y (5

(5' - CTCCTASACAACHACXXTACATCT O RGCTEEQARD3NG. BEQandD3' NO:8) at their
terminus were desighed and synthesized. Using cDNA clone “T132A7"
obtained in Example 7 encoding the full length of “rat JTT-1 antigen”

20 as a template, PCR was performed with the primers to prepare the
cDNA comprising the cDNA encoding the extracellular region of “rat
JTT-1 antigen” having XhoI and BamHI restriction sites at its both
ends. The PCR products so obtained were digested with XhoI and
BamHI and separated by agarose gel electrophoresis to isolate an

25 about 450-bp band predicted to be the cDNA fragment encoding a
desired extracellular region. The isolated cDNA fragment was
subcloned into pBluescript II SK (+) (Stratagene) cleaved with Xhol
and BamHI. Sequence analysis with an automated fluorescence DNA
sequencer (Applied Biosystems) revealed that the cDNA fragment

30 comprises the region encoding amino acid sequence corresponding
to the amino acid residues 1 to 141 of “rat JTT-1 antigen” (SEQ
ID NO: 4).

on the other hand, the DNA encoding the Fc of human IgGl as the
fusion partner was cut out as an about 1.3 kb BamHI-XbaI DNA fragment

35 by digesting the plasmid (see Cell, Vol.61, pp.1303-1313 (1990) ) .
Prepared by B. Seed et al. (Massachusetts General Hospital)) with



pri mer havi ng BanH restriction site (5" -

ACCCTACGGGTAACGCGATCCTTCAGCTGCECAA-3', SEQ ID NGO 8) at their term nus
wer e designed and synthesized. Using c@yA clone "T132A7" obtained in
Exanple 7 encoding the full length of "rat JTT-1 antigen” 20 as a
tenplate, PCR was performed with the prinmers to prepare the cDNA
conprising the cDNA encoding the extracellular region of "rat JTT-1
antigen" having Xhol and BanHl restriction sites at its both ends. The
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to obtain transformants.
20 The transformants were cultured in serum-free ASF104 medium for

72 hours to express rJTT-1-IgFc.

Using a Protein G Sepharose affinity column (Pharmacia),
rJTT-1-IgFc was purified as follows.

The supernatant obtained by centrifuging the culture medium

25 mentioned above was loaded onto Protein G Sepharose affinity column
previously equilibrated with binding buffer. After the column was
washed with binding buffer, elution was performed with elution
puffer. The eluate was collected and dialyzed against phosphate
buffer with exchanging the external solution twice or more to obtain

30 pure rJTT-1-IgFc.

The result of affinity chromatography is shown in Figure 18,
and the result of SDS-PAGE of the pure rJTT-1-IgFc so obtained in
Figure 19.

(2) Preparation of the fusion protein between “human JTT-1

35 antigen” and human IgGl-Fc (hJTT-1-IgFc)

hJTT-1-IgFc was prepared as mentioned above in (1), except for



15 with T4 DNA ligase to construct plasmd prJTT-1-1gFc. HEK293
cell's (ATCC CRL1573) subconfluently cultivated as nonol ayer in DVEM
nmedi um containing 10%fetal calf serum gad anpicillin were transforned
with prJTT-1-1gFc by el ectroporation to obtain transformants. 20

The transformants were cultured in serumfree ASF104 medi um for 72
hours to express rJTT-1-1gFc. Using a Protein G Sepharose affinity
col um (Phar naci a), rdTT-1-1gFc was purified as foll ows. The
super nat amNAhsetines! tempdertes Andipwiners £oirt RER. nekh tinisstesientihenedoBBove
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was col | oA REGAXNGTC REOSPHat € ( SEQ byfpf ermwt XCHAAQI Bg—t he
ext er nal soumntwlce or nore to obtain 30 re rJ1T-1- ng)e
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of SDS- P%_ d he pure rJTT-1-1gFc so obtained in F| gure 19. (2)
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above in 4dd .tXe@Ru1f0bf SDS-PAGE of the pure hJTT-1-IgFc so obtain®d in
cDNA used_as te;%nates and prinmers for PCR In this test, the clone
"pB_Sh41" Yy the cDNA encoding the full length "human JTT-1
anti gen" pxamsled?7 nPrepapheisnweSa dseosaernd a BapEetin wancherNA encoding

ATOCTAT G RT A R G PLREGHPEREESTH) “er e used as | pri mers.

The result ofhefdONA eycodnnmr@fupwqm@h@mmﬁ frgolantigen” ohkgingd
resul t ofy %’i :@@Ee 9%&@%&%&&?1&% {:Egceﬁﬁréé’éi‘bﬂ%étfbr pcAGasiedk, 10

Exanple 1 ration a transgeni c nouse | n |l£_g cDNA encodi n

"rat JTT- ﬂohle%)emP H6953't?ét(h (188dJnakaying chicken 4 HR@t ’e?ncﬂiﬂ“}?gt%"lglgsf]ﬁﬂ
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t he expression vector fn
prepare a transgenlc ouse, prJTT-1 was linearized by restriction

enzyme treatment.
A female ICR mouse having a vaginal plug, obtalned by mating
a white ICR mouse (Nihon LSC) with a male vasoligated white ICR
20 mouse (Nihon SLC), was used as a foster mother mouse. A mouse for
obtaining fertilized eggs for introducing “rat JTT-1 antigen” gene
thereinto was prepared by mating a female BDF-1 mouse (Nihon SLC)
that had been made to superovulate by administered PEAMEX (5 units,
Sankyo Zoki) and Pregnil (5 units, Organon) with a male BDF-1 male
25 (Nihon SLC). After mating, the oviduct was excised from the female
BDF-1 mouse, and only fertilized eggs were obtained by hyaluronidase
treatment and stored in a medium.
The “rat JTT-1 antigen” gene was introduced into the fertilized
egg under microscopy using a manipulator according to the usual
30 method. The fertilized eqqg was fixed with a retaining needle. A
solution containing the above-mentioned linearized gene encoding
"rat JTT-1 antigen,” which was diluted with Tris-EDTA buffer, was
micorinjected into the male pronucleus of the fertilized eggs with
a DNA introduction needle at 37°C.
35 After gene introduction, only fertilized eggs keeping normal
state were selected, and then, the fertilized egg so selected in



Vol . 108, pp.193-200 (1991)) having chicken [err] actin pronoter using 15
DNA Blunting Kit (Takara) to obtain plasmd, prJTT-1. |In order to

prepare a transgenic nouse, prJTT-1 was g nearized by restriction

enzynme treatnent. A femal e I CR nouse having a vagi nal plug, obtained
by mating a white ICR nouse (Nihon LSC) with a mal e vasoligated white
ICR 20 nouse (Nihon SLC), was used as a foster not her nouse. A nouse for
obtaining fertilized eggs for introducing "rat JTT-1 antigen" gene

t her ei nt ashiash pthearedtbyITE+1 nanhigent| g3 1havesbeeN hintidyced wagat

had been made to Si(r% “%Lgbarggnag@ngmkghe%ﬁ%\?%)ﬁ SR E%stef m§@ﬁ5¥-0

Zoki ) and ganon mal e

SLC). Af txmusmtdwtg],te heCRvmolge) was exci sed fromthe female BDF 1
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and tligen, cdh e d §ridgd il B0 gato ree it d!fdatlerrozygous mice with each other.

the ‘rat JT e u "
"nserted i nt ShEMELeRait IRt P tnii coBEEIs 11 EnoHs WL BRR WRES
(white | Gemeusse)schematicgdhkyt shownf in p'ﬂ-ggﬁﬁymouse (founder nmouse) born

fromthe cﬁ%ﬂiﬁ ”?E:'é?;raz‘g'i‘:‘i%% Sacklﬁogf“f,u@%ﬁg‘@ oS gene

collecte was contirnmed PCR that the "rat T-1 antrgen
gene was encodin@gfmewse| -ﬁT‘B-lhénﬁbﬁ‘éﬁ"gBﬁ§n§eeﬁhéﬁacﬁéﬁ’éF@$gous

tranggenic (1) dPfstricion P £ rgeting JJJtérantlgen" were prepared by
10 can be Lagéaéééé‘%iﬁﬁa”{’r‘r’«%%ﬂarf@?é?ﬁ%rg”?f.h“s g RPN o) ehe ¢
The mi cr%ﬁu@@émhswé egicoddmngy ' mbaget HET-1 antliigend” amrioygli homolggousi s
schenat | caI lolmg:br?a 1on fl\lhgkukel ?Szczlence, pp.52-62 May 1994) was prepared as
follows.
20 The PstI-HindIII fragment (“homologous DNA (1)”) obtained by
digesting the mouse genomic DNA clone comprising the region encoding
“mouse JTT-1 antigen” cloned in Example 9-5 with PstI and HindIIX
was sﬁbcloned into pGEM-3 (Promega). Then, pGEM-3 was linerized
with XhoI, and neomycin resistance gene (“neo”) excised from
25 pMCl-neo-polyA (Stratagene) by treating it with XhoI and Sall was
inserted at the upstreamof the “homologous DNA” (1) and then ligated
them. The above-mentioned mouse genomic DNA clone was digested
with XhoI and NotI to cut off an about 5.5 kb gene (“homologous
DNA (2)") located upstream of above-mentioned “homologous DNA (1)."
30 Separately, the above-mentioned pGEM-3 into which “neo-homologous
DNA (1)” has been inserted was digested with XhoI and HindIII to
cut off “neo-homologous DNA (1).” "Homologous DNA (2)” and
“neo-homologous DNA (1)” thus obtained were subcloned into
pSEAP2-CONT (Clontech) linerized with NotI and HindIII.
35 After the obtained plasmid, in which “homologous (2)-neo-
homologous (1)” has been inserted, was digested and linerized at



Exanpl e 18 Preparation of a knockout nouse whose endogenous gene

encodi ng "nouse JTT-1 antigen" has been inactivated 15 (1) Construction
of a targeting vector A targetingggector for inactivating (knocking
out) the endogenous gene encodi ng "nouse JTT-1 antigen” through
honol ogous reconbi nati on (N kkei Science, pp.52-62 May 1994) was
prepared as follows. 20 The Pstl-H ndlIl fragnent ("honol ogous DNA
(1)") obtained by di gesting the nouse genom c DNA cl one conprising the
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tenth day from the introduction of the targeting vector, 573
20 neomycin-resistant ES cell clones were obtained under microscopy
with a micropipet. Each of the ES cell clones so obtained were
cultivated independently on a 24-well plate coated by Feeder cells
to obtain 768 neomycin-resistant ES cell replicas.
(3) Screening of knockout ES cells
25 It was confirmed by PCR whether the endogenous gene encoding
“mouse JTT-1 antigen” was disrupted (knocked out) through
homologous recombination in each of the neomycin-resistant ES
cells.
For PCR, (1) primers designed and synthesized based on the
30 sequence of above-mentioned neomycin-resistant gene (“neo”)
(5’ -CGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGC~3’, SEQ IDNO: 11) and (2)
primers designed and synthesized based on the sequence of

above-mentioned “homologous DNA (1)~ (5'-
CATTCAAGTTTCAGGGAACTAGTCCATGCGTTTC-3’, SEQ ID NO: 12) were used.
35 Each genomic DNA was extracted from each of the neomycin-

resistant ES cell, and PCRs were performed using the primers with



suspensi on) was added to the cell suspension, and electric pul se was
del i vered once under the condition of 350 V/cm (25 [err]F). Then, 15 1 X
10[err] of ES cells were plated on a 10-gg dish and cultivated in

mai nt enance nedium for a day, and the nmedium was changed to sel ection

medi um (containing 250[err]g/mM (418 and 2[err]M ganciclovir). The cells
were cultivated with the nedium changed every two days. At the tenth
day fromthe introduction of the targeting vector, 573 20
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mutant type genome from normal type genome in size.

20 As a result, two bands corresponding to mutant type and normal
type were observed in one of the three clones. This ES cell clone
was used for the preparation of a knockout mouse described below.

(4) Preparation of a knockout mouse
The above-obtained ES cells (15 ES cells per blastocyst) whose

25 endogenous gene encoding “mouse JTT-1 antigen” has been inactivated
(knocked out) through homologous recombination were microinjected
into blastocysts to, which were obtained by mating a female C57BL6
mouse (Nihon Charles River) with male one. Immediately after the
microinjection, the blastocysts (about 10 blastocysts per one side

30 of the uterus) were transplanted in the uterus of a foster mother
ICR mouse (CLEA Japan), which was 2.5 day-mouse from pseudopregnant
treatment. As a result, 38 progeny mice in total were obtained,
and 18 out of them were desired chimeric mice. Eleven (11) out of
the chimeric mice were the chimeric-mouse in which the contribution

35 to hair color was 80% or more.

The chimeric mice so obrained were then mated with a normal



DNA was extracted fromthe three clones and digested with restriction
enzyne BanHl, the digested products were subjected to agar ose gel

el ectrophoresis. The resulting DNAs wereggransferred 15 to nylon nenbrane,
and hybridi zation was perfornmed with a probe prepared fromthe genom c
DNA sequence conprising "mouse JTT-1." The probe was desi gned based on
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in size. @B7BL6 mice treshitain agobiidsicervispemtilny tis derawedt fpem dadir
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the contri} ‘ . was 80% or nore. The chinmeric mce
so obrai nEdWer i a nor nal
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| cal nE05|t|on conprisin
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through cell adhesion, and “CTLA-4,” a cell surface molecule on
lymphocytes such as T cells, which regulates the function of
20 activated lymphocytes such as activated T cells, cooperating with
the signal.

(1) 20 or more amino acid residues including cysteine residues
are highly conserved;

(ii) Prorine repeating sequence, “Pro-Pro-Pro (PPP),” which is

25 essential as the ligand binding region, is conserved in the
extracellular region;

(iii) “Tyr-Xaa-Xaa-Met (YxxM)” (Xaa and x represents any amino
acid) sequence essential as the signal transmitting region is
conserved in the cytoplasmic region; and

30 (iv) The locus of the gene encoding “mouse JTT-1 antigen” on mouse
chromosome is “1C3”, like “CD28” and “CTLA-4."

(2) “JTT-1 antigen” can mediate cell adhesion of thymocytes,
lymphoblasts stimulated with mitogen such as ConA, thymomas, like
“CD28” and “CTLA-4" that mediate cell adhesion.

35 (3) “JTT-1 antigen” is strongly expressed, at least, in thymocytes,
lymphoblast cells stimulated with mitogen such as ConA (activated



Novel cell surface nolecules (called "JTT-1 antigen") of the pr esent
I nvention derived from mammal s such as human, nouse, and rat are
characterized as follows. 15 (1) "JTTgd antigen” had the follow ng
simlarity with "CD28," a cell surface nolecule on | ynphocytes such as
T cells, which transmts costinulatory signal inportant for T cell
activation t hrough cell adhesion, and "CTLA-4," a cell surface nol ecule
on | ynphocytes such as T cells, which regulates the function of 20
act i vat edT| yypiphopilasts udl ks andi aatdsraTedelB slymplupel a$t ngelilsh etcihe
si gnal . < (] 0 ' I d_resi I..ncl udi ng cysteine
regi dues perlggxlg):ﬁ?gﬁ‘lféogg%ggtﬁ\%ggt%%, Em?lsit)ql r_(l)dralgrie repeati ng sequence,
"Pro-Pro-Prot Y PPPhe" antdbody 2mgadgwdnt i ‘aJTEslt hantigentl bisddgimidg icagitchy
I s conser I ac I I Oy Lhbdkvt dil - Xaa-gXagl\et
(YxxM " (éggléﬁﬁigeﬁépré‘gg‘tﬁ?‘ S ?r‘#fli menlfz)ae'lg_ 06%1%?%) %%%2?\%%t§§§ent%?l (%X g:sﬂ@{he
si gnal® t r prediferagipagiisnmoge enhamead i the t pEegsnes| afniac mongcdPnaind
30 (i V&n{'ﬂﬁohggé'&ai?ﬁsﬁ f‘tﬁ)ﬂ%sﬁ:&&_@di"rﬁ; TERYTD 3 Edmp1aRt AP c oM 4TRSS

"1C3"7 like "CD28" and "CTLA-4. " i%l "JTT-1 antl%%rclj't'Irh

S

chronosone is, ) -4,
can nedi aF€ce&Ve LBRecBromasy £hgrlyessential) fpphdhredis astilyatdiary

m t ogen suﬁhigéangésehay;" maellki.ke ) "CD28" and "CTLA-4" that nediate
o thymoyt G0 The adpiisimaiubi T ARRaT e P i st R dBHA
(actiMat esignificantly inhibits the symptom of expirimental Hhllergic
bl cod I yreneebhalotbaEus B '™ () “The ant  body against LITTL
antigen” si(@@) fleamdninistyatoldr erfatde lantdbosyr iagadnsit BUATH 1 pmthigenes,
anti body S3a ravaGhorag Lb?, BRbRCFHIAR BastichinBhBeaREs (Phvf), B 13
recei ve tﬁégbifhﬁﬁytéthahlbé§§nghﬁl sygptene oif] tds ddEedBr om
anti ggn- presefinrlq @@lligen” of the) pregeadmimventalon0Asqf 1kilke arip2eedynd
against )Lk gt to Belh mo1 6301 't 1 ANem £ S10g T S Be NSty signal
exper i nent aFLAzty etgioug g ysig
(costimulatory signal) essential for the activation of lymphocytes
such as T cells, and regulating the function of activated
lymphocytes such as activated T cells, cooperating with the signal.
20 Therefore, polypeptides constituting such cell surface
molecules, its polypeptide fragment, and fusion polypeptides
therefrom, and antibodies thereto of the present invention can
provide extremely useful pharmaceuticals for therapy or prevention
of various autoimmune diseases, allergic diseases, or inflammatory
25 diseases, specifically, rheumatoid arthritis, multiple sclerosis,
autoimmune thyroiditis, allergic contact dermatitis, chronic
inflammatory dermatosis such as lichen planus, systemic lupus
erythematosus, insulin dependent diabetes mellitus, and psoriasis,
caused by the activation of lymphocytes such as T cells and the
30 abnormality of reqgulation of activated lymphocyte functions.
Similarly, the genes encoding polypeptides or polypeptide
fragments of the present invention can be used in not only gene
therapy of various diseases as mentioned above but also preparation
of antisense pharmaceuticals.
35 Among the antibodies of the present invention, human monoclonal

antibodies and their pharmaceutical compositions have dramatically



encephal onyelitis (EAE). (6) The adm nistration of the antibody
against "JTT-1 antigen” to a nodel rat for glonerul us basenent nenbrane
(GBM nephritis significantly inhibits the synptomof this disease. 15
"JTT-1 antigen"” of the present inventi or?{ s, like "CD28" and "CTLA-4, "
t hought to be a nolecule transmtting the secondary signal

(costimulatory signal) essential for the activation of |ynphocytes such
as T cells, and regul ating the function of activated | ynphocyt es such

as activ grgaggaltqﬁ%ﬁq?%g&@ié v‘géLHé 5?931?4.%@:.1137 d%%‘gs beggﬁggff’lgéy have

pol ypepti'des ~Cons suc surface ecules, |
pol ypept inke &nbigenicitydagaineh humgpepwhded has beencfr sErigus PROHEM es

thereto O{ﬁ»%@?s@ﬁ%@{*heir%egﬁwgo& N pharndcidt£24 ' €8RE Y iH3RGUnonhuman

phar maceu g_or preverntion of vari ous_ autoj nmune
i

di seases, mamnalgerivedaantibedipnf puRhafs: Pomse-gerdyad anpRqdies |y,
rheunst oi d amhpri éﬁes”’!-ﬂﬁ,ﬂlﬁ' £ pelgpeptides, ﬁél?bgﬁﬁﬁlaet hprgfleats. and
allergic contact dermatitis, chroniC I nf| ammtory dermatosi s SUfh as
li chen plamtibodjebeRe EhguPresenk ydpvantdqRs are ‘useful not only

i nts!“ i [‘d%&‘%ﬁiﬂééﬁﬁb@h?&nﬂidﬂ L&lﬁso aﬁ%pislﬁéégéiéﬁsh fo?focﬁelf)ﬁdhbng_t |mblefcules
activation, 9 ocytes such a ce an e abnor Q

regul ati ohlb‘ﬂa%égyv‘é’c q"}ﬁfﬂ’rﬂ)ﬂﬁglﬂ’lﬁﬁ?iﬁﬁ&r fate molgn?ﬁg%#ﬁ%ﬁgeggﬁgs
encodi ng pevepepdndeslaripplingephe dbunction agfretties ldfgark, @met @evelopdmg on

can used in pot only g . rapy of various di seases as nentioned
abovg ut 95143 ?’ég&‘?éﬁﬁoﬁﬂg llgf—“hgﬁfi sense pharnaceuticals. 35 Anong

the anti bodi Farthermone,eshet tranegends, mausenofiobe present inyentiom ds
So7 " roRERRTBIR AR EORS) Y ael A ey o ptecin
have mbyamlgqﬁcéﬁt fupghiast oAUhERT- hRRRigeR” Helat als & itid
e CogB doplerot g presspmsaviuston B slah as SondoTepor sorgening
Era DNmAT;aIl,5 ng?’éE‘b?ﬁdegFugﬁol Chpt i 6l e 00%&‘1'\9153% e?'ﬁ‘fn}oﬁ'e%' )
present iagnedsénsear substhncesyt @Ulypeptidegpharescelti hakvingut adtsiovidy
reagents 1o, SCRLSN "AARISSUE surbOBNALE) | SLEHPFLIAH. NS
t he |i ganetcapdtbevfhopitign of “JTT-1 antigen.” Specifically, such test
substances can be administered to the transgenic mouse to measure
20 and analyze various physiological, biological, or pharmacological
parameters generated in the mouse, thereby assessing activity of
the administered test substances.
In addition, the knockout mouse of the present -invention can
- clarify the function of the cell surface molecules of the present
25 invention by analyzing the characteristics of themouse fromvarious

viewpoints (physiological, biological, pharmacoclogical,

as

pathological, and genetic viewpoints).



10 drugs targeting the Iigands. Furthernore, the transgeni c nouse
of the present invention is extrenely useful not only as a nodel ani nal
for studying physi ol ogi cal function "JTT-1 antigen" that is a cell
surface nol ecul e of the present invenftion but also as a tool for
screening 15 various drugs (low nolecular weight conpounds, antibodies,
anti sense substances, polypeptides, etc.) having activity regul ating

(i nhi bition, suppression, activation, stinulation, etc.) the function
01;I "JTT- 1 Saqidneen] istppeci fically, such test subst ances can be

adm ni st er, 0 the transaeni sure 20 and anal yze vari ous
physi ol ogi(igl ,amﬁi%fﬁapﬁ]aﬁa,ﬂ%or'ﬂfgﬁgmé@%gﬁ@al par anet ersygenerat ed in

t hg mouse (2) HHtddwfatisednverdiont iCell Wuoface Moleral adfedbatingr Gel It Adhesion and
subst ancegs e ition, the knockout nmouse of the present invention
can cI%égl?q‘lnyﬂbsmﬂﬁ%ﬂogﬂ on of the cell surface nol ecul espof t he present
25 i nyent(3prRefgremcal pmibeg:t hle-86BRGTact eri stics of the nouse from vari ous

Vi ewpoi nt Zé? A@ggé/&i%%@{., bi ol ogi cal phar macol ogi cal ,

pat hol ogi andgenetic Vi ewpoints).
91 (5 bjléng dlatest i ng (1) Nane of applicant: JAPAN TABACCO | NC.

(2) Title i P | PL | '
L2 T8 Clfyy MRS O B~ cay e e g apg iy,
Appl i cati 6f WenBBplication: 5) Fi|ing date: (6) Country where the

priorigy applicghpa) Nes Hefil 063090 t he application number of the
ent

OBt ot 00 1S e, b e 5100 o SRR 199 (ot S
J1-802DP1) J17802DP1prity date: February 27, 1997 (8) Nunber of
se n ; . | ; SEQUENCE LENGTH. 600 SEQUENCE
TRE nucl Gl Prigrity datSrRebrily. 21, qag S <+

(8) Number of sequences: 12

15
SEQ ID NO: 1:
SEQUENCE LENGTH: 600
SEQUENCE TYPE: nucleic acid
TOPOLOGY: linear
20 MOLECULE TYPE: cDNA to mRNA
ORIGINAL SOURCE:
ORGANISM: Homo sapiens
FEATURE:
NAME/KEY: CDS
25 LOCATION: 1 .. 600
IDENTIFICATION METHOD: E
SEQUENCE DESCRIPTION: SEQ ID NO: 1
ATG AAG TCA GGC CTC TGG TAT TTC TTT CTC 30
Met Lys Ser Gly Leu Trp Tyr Phe Phe Leu
30 1 5 10
| TTC TGC TTG CGC ATT AAA GTT TTA ACA GGA 60
Phe Cys Leu Arg Ile Lys Val Leu Thr Gly
15 20
GAA ATC AAT GGT TCT GCC AAT TAT GAG ATG 90
35 Glu Ile Asn Gly Ser Ala Asn Tyr Glu Met
25 30



20 MOLECULE TYPE: cDNA to nRNA ORI G NAL SOURCE:

ORGANI SM  Honpb sapi ens FEATURE: NAME/ KEY: CDS 25
LOCATION: 1 .. 600 | DENTI FI | ON METHOD: E SEQUENCE
DESCRI PTION: SEQ ID NGO 1 ATG AAG T GEC CTC TGG TAT TTC TTT CTC
30 Met Lys Ser Ay Leu Trp Tyr Phe Phe Leu 30 1 5
10 TTC TGC TTG CGC ATT AAA GIT TTA ACA GGA 60
Phe Cys Leu Arg Ile Lys Val Leu Thr Ay . 15
éou e Sy Atk mTcm@fCﬂGp@@rml TAT ATAG ATG 120 90 35
Aﬁﬂe ?le P?n His aAsn Ely )(} ycaali Pﬁn Ile 92 '2r'5rT ATA TTT
gAC gAC GGA GGT GITA CAA3STT 40 120 Phe IIe Phe H s Asn
Y ° TTA
TGE Ana TR S ASACTAT-ECRBACART (GIE CAG CAA°® 150158 “eu oys Lys
Tyr Pr® Abeullys Ma T@ Prol Asp Ile Val Gln Gln 45 50
TTT AAA ATG CAG TTG CTG GGG GGG CAA 50 180 Phe Lys
Met G n Leu Leu Lys Gy Adn 55
60 10 ATAITMAATAIG G&(T’IEGCI)’KE‘AAAA(EGAGBGMA GGA 180 210
IIe Leu 65
%ﬁe@% @L&Gw:&eg%“r%s;@ @x’é GA&T CTG 240
Ser Gly Asn Thr Val Ser %l e Lys Ser Leu 75
ESS o0 %@T@? gééc(;g\wqcmm IE&JGMC AAC 20 270
90 A&te dee GxsTA W@WT%I&KS% ﬁi@(}ﬂ’fe GAC | 300 20
Ser Val Ser Phe Phe Leughyr Asn Leu Asp 70
AGT GGA AAC ACA GTG TCC ATT AAG AGT CTG 240
Ser Gly Asn Thr Val Ser Ile Lys Ser Leu
15 75 80
AAA TTC TGC CAT TCT CAG TTA TCC AAC AAC 270
Lys Phe Cys His Ser GIn Leu Ser Asn Asn
85 90
AGT GTC TCT TTT TTT CTA TAC AAC TTG GAC 300
20 Ser Val Ser Phe Phe Leu Tyr Asn Leu Asp
95 100
CAT TCT CAT GCC AAC TAT TAC TTC TGC AAC 330
His Ser His Ala Asn Tyr Tyr Phe Cys Asn
- 105 110
25 CTA TCA ATT TTT GAT CCT CCT CCT TTT AAA 360
Leu Ser Ile Phe Asp Pro Pro Pro Phe Lys
115 120
GTA ACT CTT ACA GGA GGA TAT TTG CAT ATT 390
Val Thr Leu Thr Gly Gly Tyr Leu His Ile
30 125 130
TAT GAA TCA CAA CTT TGT TGC CAG CTG AAG 420
Tyr Glu Ser Gln Leu Cys Cys Gln Leu Lys
135 140
TTC TGG TTA CCC ATA GGA TGT GCA GCC TTT 450

35 Phe Trp Leu Pro Ile Gly Cys Ala Ala Phe
: 145 150



95
330
110
Leu
120
Val
130
Tyr
140
Phe
150
GIC
Cys
ATT
Cys
170
Ser
180
Met
190
Lys

acid

100 CAT TCT CAT GCC AAC TAT TAC TTC TGC AAC

Hs Ser Hs Ala Asn Tyr Tyr Phe Cys Asn
25 CTA TCA ATT TTT GAT CCT CCT CCT, g‘TT AAA
Ser Ile Phe Asp Pro Pro Pro Phe Lys 9

GTA ACT CTT ACA GGA GGA TAT TTG CAT ATT
Thr Leu Thr Ay @y Tyr Leu Hs Ile 30

TAT GAA TCA CAA CTT TGI TGC CAG CTG AAG

du Sﬂgﬁg&&@; TP oTCon e Mpp CTT
Trp Ldal YabC@%gewﬁjﬁﬁw H%’ieu
160

155
ITs Lhbr by B chfadiian he are 1aT TCA

TEH TR Cys MeALAATIHALYAEs TIYE TEHA Ser
Trp Leu Thr Lys Lys,Jys Tyr Ser

480

155

TCC AGI GIG CAC GAC CCT AAC GAA TAC

Ser VACCHIGT &Bp CRC GASS BCTHAMC AT Ak TAC

pe SEF A5 T LS, A RIFASDFLY Pl e B 44

AAA TCT AGA I76C ACA GAT GTG A88 cTA TAA

SEQJEEQ:EAF%G@ gﬂ; A{'}ﬁ%é@@%‘%ﬁ% 199

20 Met RbeHeichre| Akpe Yol Asn
185 190

AAA TCT AGA CTC ACA GAT GTG ACC CTA TAA
Lys Ser Arg Leu Thr Asp Val Thr Leu
15 195

SEQUENCE ID NO: 2:
SEQUENCE LENGTH: 199
SEQUENCE TYPE: amino acid
20 TOPOLOGY: linear
MOLECULE TYPE: protein
ORIGINAL SOURCE:
ORGANISM: Homo sapiens
SEQUENCE DESCRIPTION: SEQ ID NO: 2
25 Met Lys Ser Gly Leu Trp Tyr Phe Phe Leu

1 5 10

Phe Cys Leu Arg Ile Lys Val Leu Thr Gly

15 20

Glu Ile Asn Gly Ser Ala Asn Tyr Glu Met

30 25 30
Phe Ile Phe His Asn Gly Gly Val Gln Ile

35 40

Leu Cys Lys Tyr Pro Asp Ile Val Gln Gln

45 50

35 Phe Lys Met Gln Leu Leu Lys Gly Gly Gln
55 60

105
360
115
390
125
420
480 135
450 35
145
93 GIT GIA
Val Val Val
510 160
510 5 Ile
165
540
540 175
570
185
600
7095

SEQUENCE TYPE: am no

R¥SLE TYPE: protein

600



ORI G NAL SOURCE: ORGANI SM  Honp sapi ens SEQUENCE DESCRI PTI ON:

SEQ ID NO 2 25 Met Lys Ser Ay Leu Trp Tyr Phe Phe Leu 1
5 10 Phe Cys Leu @rg Ile Lys Val Leu Thr vy
15 20 GIuIIeAsﬂGIySer Ala Asn Tyr Gu Met 30
25 30 Phe Ile Phe Hs Asn Gy Gy Val dn lle
35 40 Leu Cys Lys Tyr Pro Asp Ile Val @dn dn
gg 50 35 Phe Lys Met G n Leu Leu Lys Gy Ay Gn
94
Ile Leu Q%eks?g E}ésuAgﬁrLelllyghnrrIf?sL’{;lsr Igsy ly 65
70 Ser @y Asn Thr 69al ser e Lys 3 Leu 75
80 5  Lyer 19 A¥P ThirSvaieBerINe Uys SeF 18an Asn | 85
90 Ser Val Ser PheéPhe Leu Tyr Asn b u Asp 95
100 H's Ser His Al d9sn Tyr Tyr Phe @ys Asn 10 105
110 5 %?Sl Fher Cyd €1iBSerAGn Bea S¥roAsh askhe Lys 115
120 al Thr Leu Thr 5G y Ay Tyr Leu9 is Ile 125
130 15 Tyr Au Ser @ n8 Leu Cys Cys A nYCeu Lys 135
140 Bbe ValpSérePherkhel Leu Qyy ASnsLéw Aspl a Phe 145
150 Val Val Val Q/ﬁ) lle Leu Ay Cy |l e Leu 20 155
160 Ile Cys Trp Le 5Thr Lys Lys Lys Tyr Ser 165
170 His Ser His Ala Asn Tyr Tyr Phe Cys Asn
10 105 110
Leu Ser Ile Phe Asp Pro Pro Pro Phe Lys
115 120
Val Thr Leu Thr Gly Gly Tyr Leu His Ile
125 130
15 Tyr Glu Ser Gln Leu Cys Cys Gln Leu Lys
135 140
Phe Trp Leu Pro Ile Gly Cys Ala Ala Phe
145 150
Val Val Val Cys Ile Leu Gly Cys Ile Leu
20 155 160
Ile Cys Trp Leu Thr Lys Lys Lys Tyr Ser
165 170
Ser Ser Val His Asp Pro Asn Gly Glu Tyr
- 175 180
25 Met Phe Met Arg Ala Val Asn Thr Ala Lys
185 190
" Lys Ser Arg Leu Thr Asp Val Thr Leu
195

30 SEQUENCE ID NO: 3:

SEQUENCE LENGTH: 2610

SEQUENCE TYPE: nucleic acid

TOPOLOGY: linear

MOLECULE TYPE: other nucleic acids (cDNA containing 3’- and 5’-untranslated
35 sequences)

ORIGINAL SOURCE:



Ser Ser Val H's Asp Pro Asn Ay du Tyr 175

180 25 Met Phe Met Arg Ala Val Asn Thr Ala Lys 185
190 Lys Ser Arg Leu Thr Asp Val Thrgé 195 30
SEQJENCE ID NGO 3: SEQUENCE LENGTH: 2610 SEQUENCE TYPE: nucleic
acid TOPOLOGY: |inear MOLECULE TYPE: ot her nucleic acids (cDNA
containing 3 - and 5 -untransl ated 35 sequences) ORI G NAL SQURCE:
95 ORGANI SM HonD sapi ens FEATURE
NAVE/ KEY: CDS C@(@ggﬁ |§r N 26 .. 625 5 | DENTI FI CATI ON METHOD:
E SEQUENC! ) BPTON EQ ID NG 3 GGACTGTTAA CTGTTTCTGG
CAAAC 25 ATG AAG TCA GEC CTC TGG TAT
TTC TTT CTC NAME/KEY: CDS 55 Met Lys Ser Gy Leu Trp Tyr Phe Phe
Leu 10 % 10 TTC TGC TTG CGC ATT
AAA GTT TTA ACALQEATION: 26 .. 625 85 Phe Cys Leu Arg Ile Lys Val
'l&z_ll{ Thy G'IDENTIFICATION METHOI()3 15 20 GAA ATC
o QUEbe dfkScRfrion® Sh°m wo: 3 L1515 Gulle Asn Gy
;ET ﬁ_TA TWA@G@THACT@?TOW (IEAACl CAA ATT 245 Phe Ile
e Hs 3
40 20 ﬁ%m?@m C@qd g& ];\LFTTH'ETEAG CAA §5 175
Leu Cys LMot Tys $ero GAgd.eu Erpvdyr Ghe Bher Leu 45
50 10 TTT AAA ATG CAG5TTG CTG AAA GGG CAA 205
TTC TGC TTG CGC ATT AAA GIT TTA ACA GGA 85
h Phe Cys Leu Arg Ile Lys Val Leu Thr Gly
15 20
. GAA ATC AAT GGT TCT GCC AAT TAT GAG ATG 115
15 Glu Ile Asn Gly Ser Ala Asn Tyr Glu Met
25 30
TTT ATA TTT CAC AAC GGA GGT GTA CAA ATT 145
Phe Ile Phe His Asn Gly Gly Val Gln Ile
35 40
20 TTA TGC AAA TAT CCT GAC ATT GTC CAG CAA 175
Leu Cys Lys Tyr Pro Asp Ile Val Gln Gln
45 50
TTT AAA ATG CAG TTG CTG AAA GGG GGG CAA ' 205
- Phe Lys Met Gln Leu Leu Lys Gly Gly Gln
25 55 60
ATA CTC TGC GAT CTC ACT AAG ACA AAA GGA 235
Ile Leu Cys Asp Leu Thr Lys Thr Lys Gly
65 70
AGT GGA AAC ACA GTG TCC ATT AAG AGT CTG 265
30 Ser Gly Asn Thr Val Ser Ile Lys Ser Leu
75 80
AAA TTC TGC CAT TCT CAG TTA TCC AAC AAC 295
Lys Phe Cys His Ser GIn Leu Ser Asn Asn
85 90
35 AGT GTC TCT TTT TTT CTA TAC AAC TTG GAC 325

Ser Val Ser Phe Phe Leu Tyr Asn Leu Asp



Phe
60

Ile
70

Ser
80

Lys
90

Ser
96

TAT
Phe
TTT
Pro
ACT
Thr
TAT
Ser
140
Phe
150
Val
160
Il e
170
Ser

Lys
Léu
Ay
Phe
35

Val

TAC

Cys
GAT

"

dn

Trp

W

20

Ser

15

20

25

30

35

Met Gn Leu Leu Lys Ay Gy @n 25 55

ATA CTC TGC GAT CTC ACT AAG ACA AAA GGA 235

Cys Asp Leu Thr Lys Thr Lys Ay 65

AGT GGA AAC ACA GIG TCC ATT AAG®RGT CTG 265 30
Asn Thr Val Ser Ile Lys Ser Leu 75

AAA TTC TGC CAT TCT CAG TTA TCC AAC AAC 295

Cys His Ser A n Leu Ser Asn Asn 85

AGT GIC TCT TT'§ TTT CTA TAC AAGJTG GAC 325

Ser Phe Phe Leu *ler Asn Leu As

CAT TCT CAT GCC AAC TADFAC TTC TGC AAC 100 32 TCT CAT GCC AAC

T C Hs Ser Hs Ala Asn Tyr Tyr
Afsffn% S6f HYsCala Asn Tyr Tyr P{1850§55§sn 110 5  CLA TeA ATT

CCT ccr ccT TTi0AAA 110 385 Leu Ser Ile Phe Asp

P, 15 120 GTA
A(giA % ‘%T?’IA'FA?T%JTC&?T Ag'IC'IT TTT Adk 415385 Val Thr Leu
digu Ber 1leyPhe dAsp Bro fro Pro Phe Lys 125 130

TCA CAA CTT TGIj1§CC CAG CTG AAG120 445 Tyr Qu

“Ehe R CUE ACk eG4 SRR TG CAATR G 117 o415 475 15

L¥al Mhe Lédwe Th VG1¢YE1ATar Aleu Bhe Ile 145
GIT GIA GIC TGGATT TTG GGA TGGqfTA CTT 505

Val Cys Ile Le y Cys Ile Leu 155
MT GASTTCAGCALTCTTATET ABO CASCCHABAGAT TCA 445 535

T@&ﬁw@r&%@%@@r&cﬁ&*ZO&A TAC % s

Val His Asp Prolddsn @y Gu Tyr 1

TTC TGG TTA CCC ATA GGA TGT GCA GCC TTT 475
Phe Trp Leu Pro Ile Gly Cys Ala Ala Phe

145 150
GTT GTA GTC TGC ATT TTG GGA TGC ATA CTT 505
Val Val Val Cys Ile Leu Gly Cys Ile Leu

155 160
ATT TGT TGG CTT ACA AAA AAG AAG TAT TCA 535
Ile Cys Trp Leu Thr Lys Lys Lys Tyr Ser

165 170
TCC AGT GTG CAC GAC CCT AAC GGT GAA TAC 565
Ser Ser Val His Asp Pro Asn Gly Glu Tyr

175 180
ATG TTC ATG AGA GCA GTG AAC ACA GCC AAA 595
Met Phe Met Arg Ala Val Asn Thr Ala Lys

185 190
AAA TCT AGA CTC ACA GAT GTG ACC CTA TAA 625
Lys Ser Arg Leu Thr Asp Val Thr Leu

195
TATGGAACTC TGGCACCCAG GCATGAAGCA CGTTGGCCAG TTTTCCTCAA 675
CTTGAAGTGC AAGATTCTCT TATTTCCGGG ACCACGGAGA GTCTGACTTA 725
ACTACATACA TCTTCTGCTG GTGTTTTGTT CAATCTGGAA GAATGACTGT 775
ATCAGTCAAT GGGGATTTTA ACAGACTGCC TTGGTACTGC CGAGTCCTCT 825
CAAAACAAAC ACCCTCTTGC AACCAGCTTT GGAGAAAGCC CAGCTCCTGT 875



25 175 180 ATG TTC ATG AGA GCA GTG
AAC ACA GCC AAA 595 Met Phe Met Arg Ala Val Asn Thr
Ala Lys | 185 190 AAA TCT AGA CTC
ACA GAT GTG ACC CTA TAA 9825 30 Lys Ser Arg Leu Thr Asp
Val Thr Leu 195 TATGGAACTC TGGCACCCAG GCATGAAGCA
CGTTGGCCAG TTTTCCTCAA 675 CTTGAAGTGC AAGATTCTCT TATTTCCGGG ACCACGGAGA
GTCTGACTTA 725 ACTACATACA TCTTCTGCTG GTGTTTTGTT CAATCTGGAA GAATGACTGT

G T S I R e
T b
A
ﬁAcgsTCTCTTCTECGQAﬁmTW@EK@TsT@TGTA{,}@HM ISR SHaliSaltad)
ACCT CRECHCATTTAREC RE &MWAmmﬁﬁmmﬁmmmmmwwﬂmwmwmmMJACMAmch

TTAG ATGCTTT
1525 | ERAARTERATE S MR TR RCAP T TR e 1275
-(I;ﬁﬁ'lc'ﬁTAT mmm@@ﬁmmm ETOCTITECTT ]1325T']|:gA GCTCAATAGT
T AATGAATATA
TTTGCCTATE WMW@WE&EMWG%THT CTTTTCTCAA
ATTCAGT TASCAYCRGCTA TICTCARTAG AGAGCTATGETTTIAORTTOTAGT(RICAGCTSABREATTGC CCGGAATTGA

AT g R A S GBS SR AT T T

CATCTTTAATAGATTCATGATGIATATATTREGCC TATBATTORECEATACATAGAKTATIT 1426 GCCTGAAAGC

R L L b

GACTCCCCT ETRRIIEAAR GTAGTRHIA G oGAAACATLEEACLHTAAT GAA GTCACCCTGG
GMWU@%%MW@NHcmﬂ%@WQRmﬁmﬂquﬁmmuwmwmmmw%@%DAOWMGKJC

oo dTRGBEES Tas T SRR REEMANTR RN 198" Aaatarcras

AATATGATT AATOFITRATERGCCXISEATICTCAT GRGBATAGARCAGRO TATTCATTTASI6TECATGC CCAAGGCTTC
TGAAGCAGC AR EEATEA AT KTALETTECA® GTCAGACTAT ACCCATGGTG 1725
CCTCTGGECT TEACAGGTCA AAATGETCCC CATCAGCCTG GAGCAGCCCT 1775
CCAGACCTGG GTGGAATTCC AGGGTTGAGA GACTCCCCTG AGCCAGAGEC 1825
90  CACTAGGTAT TCTTGCTCCC AGAGGCTGAA GTCACCCTGG GAATCACAGT 1875
GGTCTACCTG CATTCATAAT TCCAGGATCT GTGAAGAGCA CATATGTGTC 1925
AGGGECACAAT TCCCTCTCAT AAAAACCACA CAGCCTGGAA ATTGECCCTG 1975
GCCCTTCAAG ATAGCCTTCT TTAGAATATG ATTTGGCTAG AAAGATTCTT 2025
. AAATATGTGG AATATGATTA TTCTTAGCTG GAATATTTTC TCTACTICCT 2075
95  GTCTGCATEC CCAAGGCTTC TGAAGCAGCC AATGTCGATG CAACAACATT 2125
TGTAACTTTA GGTAAACTGG GATTATGTTG TAGTTTAACA TTTTGTAACT 2175
GTGTECTTAT AGTTTACAAG TGAGACCCGA TATGTCATTA TGCATACTTA 2225
TATTATCTTA AGCATGTGTA ATGCTGGATG TGTACAGTAC AGTACWTAAC 2275
TTGTAATTTG AATCTAGTAT GGTGTTCTGT TTTCAGCTGA CTTGGACAAC 2325
30  CTGACTGECT TTGCACAGGT GTTCCCTGAG TTGTTTGCAG GTTICTGTGT 2375
GTGGEGTGEG GTATGGGGAG GAGAACCTTC ATGGTGGCCC ACCTGGCCTG 2425
GTTGTCCAAG CTGTGCCTCE ACACATCCTC ATCCCAAGCA TGGBACACCT 2475
CAAGATGAAT AATAATTCAC AAAATTTCTG TGAAATCAAA TCCAGTTTTA 2525
AGAGGAGCCA CTTATCAAAG AGATTTTAAC AGTAGTAAGA AGGCAAAGAA 2575
35  TAAACATTTG ATATTCAGCA ACTGAAAAAA AAAAA 2610




TGTAACTTTA GGTAAACTGG GATTATGITG TAGITTAACA TTTTGTAACT 2175 GIGTGCTTAT

AGTTTACAAG TGAGACCCGA TATGICATTA TGCATACTTA 2225 TATTATCTTA AGCATGIGTA
ATGCCTGCGATG TGTACAGTAC AGTACWAAC 2275 TTGTAATTTG AATCTAGTAT GGIGITCTGI
TTTCAGCTGA CTTGGACAAC 2325 30 CTGACTGRE TTGCACAGGT GTTCCCTGAG TTGTTTGCAG
GITTCTGIGI 2375 GIGGEGEGT GGG GTATGGGGAG GAGAACCTTC ATGGTGGECCC ACCTGECCTG
2425 GITGTCCAAG CTGIGCCTCG ACACATCCTC ATCCCAAGCA TGGGACACCT 2475
CAAGATGAAT AATAATTCAC AAAATTTCTG TGAAATCAAA TCCAGITTTA 2525 AGAGGAGCCA
CTTATCAAA m&TﬁAC AGTAGTAAGA AGGCAAAGAA 2575 35 TAAACATTTG ATATTCAGCA
ACT T 2610
98 SEGENCE BENGTH 4 2072 SEQUENCE LENGTH. 2072 SEQUENCE TYPE:
nucl eic a ar 5 MOLECULE TYPE: other nucleic acids
(cDNA con?gﬁEWn? ngqhﬁﬁgi-un ganslated sequences) ORI G NAL
SOURCE TOPOLOGY: lines¥GANI SM Ratt us FEATURE: 10 NAVE/ KEY:
Tl 3 F GAd! SON-yMieFaidYat &d
SEQUEl\%E B%@é?&% ﬁl}:%ﬁ%ml“@%lds (CDNA co"tah%gT GAGTECAGE TGITOCTOL
AGAC sequences) 34 15 ATG AAG CCC TAC TTC TCG TGC GIC TTT GIC
64 MeR1dnaL FSovRdys Phe Ser Cys Val Phe Val 1 5
10 TTC TGCC IT @A AgﬁlAAA CTT TTA ACA GG 94
Phe Oys Phe LeuVBGASISNSRAERNS oy Thr @y 20 15
20 Gammg AAT GAC TTG GCC AAT CAC AGG ATG 124
GuL Asn Asp n Hs Arg Met 25
féj TTT TCGNWK@'C@T GGA GGT GTA CAG ATT 154 25
Phe Ser Phe Hi sLOGATIONy 36l y. @3F A n Ile 35
40— TCT Tglmlfﬁﬁm mﬁbffﬁﬁ GIC CAG CAG 184
SEQUENCE DESCRIPTION: SEQ ID NO: 4
CTGGAGGGGA AGAGTGCAGC TGTTCCTGGC AGAC 34
15 ATG AAG CCC TAC TTC TCG TGC GTC TTT GTC 64
Met Lys Pro Tyr Phe Ser Cys Val Phe Val
1 5 10 .
TTC TGC TTC CTA ATC AAA CTT TTA ACA GGA 94
Phe Cys Phe Leu Ile Lys Leu Leu Thr Gly
20 15 20
GAA CTC AAT GAC TTG GCC AAT CAC AGG ATG 124
Glu Leu Asn Asp Leu Ala Asn His Arg Met
25 30
- TTIT TCG TTT CAC GAT GGA GGT GTA CAG ATT 154
25 Phe Ser Phe His Asp Gly Gly Val Gln Ile
35 40
TCT TGT AAC TAC CCT GAG ACT GTC CAG CAG 184
Ser Cys Asn Tyr Pro Glu Thr Val Gln Gln
45 50
30 TTA AAA ATG CAG TTG TTC AAA GAC AGA GAA 214
Leu Lys Met Gln Leu Phe Lys Asp Arg Glu
55 60
GTC CTC TGC GAC CTC ACC AAG ACC AAG GGA 244
Val Leu Cys Asp Leu Thr Lys Thr Lys Gly
35 65 70

AGC GGA AAC ACC GTG TCC ATC AAG AAT CCG 274



Ser Cys

50 30

Leu Lys

60

Val Leu

70

99

75

304

85

334

95

364 10

105 ¢

394

115

424

125

454

135

484

145 10

514 25

155

544
15
20
25
30
35

Asn Tyr Pro Gu Thr Val dn dn 45
TTA AAA ATG CAG TTG TTC AAA GAC AGA GAA 214
Met G n Leu Phe Lys Asp Arg Gu 55
GTC CTC TGC GAC CTC ACC AAG ACC 3G GGA 244
Cys Asp Leu Thr Lys Thr Lys Ay 35 65
AGC GGA AAC ACC GIG TCC ATC AAG AAT CCG 274

Ser Ay Asn Thr Val Ser Ile Lys Asn Pro

,CCA TAT CAG CTG TCC AAC AAC
Sef,Glychm 338 Yal,Ser 1 %cf'rY-ELeu e Asn Asn 5
90 175 AGT GTC TCB0TTT TTC CTA GAC AAC GCA GAC

V. e Al a Asp
ATefec i‘é@ 5 RIcRre @%&Cmamc Tac T TA Tac Acc
MeteSerseys @ro TuryGhedewyderpAsn ASD Cys Ser

Leu S II1105 CTG TCG Aff TTC GAC CCA CCC CCT TTT CAA
eu Ser e e _As ro P P. Phe @ n
AGT BTG TCT TIBGITC 66K CACHACARA BB CTT AT Gon GBMTAT TTG T
Sefd valLgér @ﬁe PmUL&erAs@Afanwawsp Leu Leu

T TAT TCC CAG CTT TGT TGC CAG CTG

Ile Tyr G u §§r a@n Leu Cys Q A@n Leu 20
AGC TCC CAG GGE4MC TAC TTTAWAE THU AGCG TTA CCC GTA @66 TGT GCA GCT

ser*Ser Gt 1R St Pad e s 8 S 1 o Tac ATa

Phe Val Al a 14!5a Leu Leu Phe dl§ Cys Ile

CT, TG, ATT g’fﬁOGIAc Cpp cc@ﬁﬁﬁ@]&g I;f HrT GCA Aj84AAG AAG TAC
Leu Ser Ile Phe Asp Pro Pro Pro éy

115 120
GAA AAG AAC CTT AGT GGA GGA TAT TTG CTT 424
Glu Lys Asn Leu Ser Gly Gly Tyr Leu Leu

125 130
ATT TAT GAA TCC CAG CTT TGT TGC CAG CTG 454
Ile Tyr Glu Ser GIn Leu Cys Cys Gln Leu

135 140
AAG CTT TGG TTA CCC GTA GGG TGT GCA GCT 484
Lys Leu Trp Leu Pro Val Gly Cys Ala Ala

145 150
TTIT GTG GCA GCG CTC CTT TTT GGA TGC ATA 514
Phe Val Ala Ala Leu Leu Phe Gly Cys Ile

155 160
TTT ATC GTC TGG TTT GCA AAA AAG AAG TAC - 44
Phe Ile Val Trp Phe Ala Lys Lys Lys Tyr '

165 170
AGA TCC AGT GTG CAC GAC CCT AAT AGC GAG 574
Arg Ser Ser Val His Asp Pro Asn Ser Glu

175 180
TAC ATG TTC ATG GCG GCA GTC AAC ACA AAC 604
Tyr Met Phe Met Ala Ala Val Asn Thr Asn

185 190
AAA AAG TCC AGA CTT GCA GGT ATG ACC TCA 634



165
574
175
604
185
634
Arg
TAA

170
Arg Ser Ser Val

180
Tyr Met Phe Met Ala Al a Val

190

30
H's Asp Pro Asn Ser G u
Thr Asn 35

100

Leu Ala Gy Met Thr Ser 195

AGA TCC AGI GIG CAC GAC CCT AAT AGC GAG
TAC ATG TIC ATG GCG GCA GIC AAC ACA AAC

AAA AAG TCC AGA CTT GCA GGI' ATG ACC TCA
Lys Lys Ser

200
TCTGGAACAC

CoonncocA Y RESTRE LatrAlicSRE e HESEAA 687 5 ACTIGAATGG AGAAAGTOTT

CTATTTTCTG GACCACAGGG QASCTGACTT 737
TCAGTGA 787
837

200 GATTAACTAC TGATACCTCC
CTATCAGTCA CTCGGAATTT CAGRRAGACTG
TTTAAGGCAA ACCCCTTCTT ATAGAAGA%(,Q CATAT
GCACECER THRAGHMACTOIALET

oA 91e %Wﬁm@@ﬁﬂﬂmﬁmﬁxm 93’7

TTTTTTCCAGAW@@MQ‘E'TGW GAET
ACAGAAGCT @TATOAGE0A TEFEGAARITT CAGCA@(E@GT@@T@GGM@AGO’MT@’ETB%GTACC

1257 TRESRGR ACERERR AR E TN B RO BB oo

CCACTCT GAMMECETCSRTTGCBATAT AGABTTCTCCCTIOIGTRCCTGRITICTARCT 1937
7 TCCAG

T ARATICAGHTBARPAN GOk S P R EETE OO A apaoC A B oy

%&?ACQAAGMATGNWTGMG TACACAGSCAEHCEAT TCACCCARRRIRTG TG T T
togy eI CACAICTAT YR TRCAT AT A AR AT AT T Sy
ATTTAGCCCEAXPCARATASEAAGAGHFAT ALECETCACAAABAAGS TACTRIAEEECT 1487 25

TGCTTTGAGA GO TN CE TG TABCSACEARGEI (17 BTAACAACTR@NGLT CCAG

TTGITTGT
GCTGAGT
887
ATGCA

TTTTT

TTTTGEKGIT
CCCTGEGITT
GTATTCAACA
937 10
CAGGGTATGA
CAGATTCTAT
G ATGCTTCACA
ACCATGITCT
GCTTTTGCCT
1287
AAAAAAAAAT
CAAAGACATC
TTCTCAGAAT
TCCATGGTGC
GCAAGCAGAG
1637
TGCTTTGCTC
ACTGTGCTGG

CTACCHARARTAMAEEA GRS RIS b PTCGSER AEOARS O et LB R EAnACT

CTACTHARARTATAA
GAAGTCAGCECASATTCC CCTTAAGANGITTTCEHIAaTRIBIATT TRGT TAWCERACARTGBGT TAGT

1937 CCACTCTGAA TAGGAAGTTT GGTCTACAAT TTCCCCCCTC TGCTGCTCAA 1337
AAMAAAAAAT TAGTAGATAT GATTTTCCCA TATTCTCCCT GCCAAAGTAA 1387
TTTTTTCCAG CAAAGACATC TAAATTCAGT TAATATGGTT TACTGTGTTG 1437
ATATTAGTGG CAGTAAACAT TTCTCAGAAT CAAAAGCAAA TTAATTTTGC 1487
GGTGGTGTTT TTCTACCATT ATCTTGGGTT TCCATGETGC TATTACTCAC 1537
AAGTTTAGCT ATTTTTTTAT GCATCATATT AAAGTTGCAA GCAAGCAGAG 1587
CAACCCTCGS TTAATGGGCA AACATTCTCC TGGGGTAGAA TGAATTGTCT 1637
ATTTAGCCCE AAAACTGCAG TTTCTGTGGE TGGCTGCCAG ACTACAGCCG 1687
TGCTTTGCTC TGECTTTGAC AGGTTGAAAT AGYCCCCATG ASCSTEGAAC 1737
AGWACTCCAG ACTGTGCTGG AGTCCCAAAG TTAGGAGGGC CATGGAGCCT 1787
GGGACAGECT GCTGCTTTGE TCTTTAGGAT CTAGGAARAA TTACAGAGGG 1837
GCCAAGACAG AGTTCCCTCC CCTAGAAACT GTGCAGCCTG GAAGTCAGCC 1887
CTGGCACTTT AAGATAGCCT TCTTTAGAAC ATGAGTTAGT TGGTAGTATT 1937
CTGACGTGTA AACAGCCTAT KGTTGCTCGG AGCTGGACCA TTTTCTCCAC 1987
TTCCCTETCT GCATGCCTAA GACTTCTAGA GCAGCCAACG TATATGCAAC 2037
ATTAAAGAAA AAAAAAAAAA AAAAAAAAAA AAAAA 2072

20

25

30

SEQ ID NO: 5:
SEQUENCE LENGTH: 603
SEQUENCE TYPE: nucleic acid

35

TCTTTAGGAT
GIGCAGCCTG
TGGTAGTATT



30 CTGACGIGTA AACAGCCTAT KGITGCTCGG AGCTGGACCA TTTTCTCCAC 1987

TTCCCTGTCT GCATGCCTAA GACTTCTAGA GCAGCCAACG TATATGCAAC 2037 ATTAAAGAAA
AAAAAAAAAA AAAAAAAAAA AAAAA 2072 SEQ ID NO 5: 35
SEQUENCE LENGTH. 603 SEQUENCE TYPE10ducl ei ¢ aci d
101 TOPOLOGY: i near MOLECULE TYPE: cDNA to nRNA ORI G NAL
SOURCE: ORGANI SM Mus 5 FEATURE: NAVE/ KEY: CDS
LOCATION: 1 .. 603 | DENTI FI CATI ON METHOD: E SEQUENCE
DESCRI PT:\@}I,' @EP :an r 5 10 ATG AAG CCG TAC TTC TGC CAT GIC TTT GIC
30 OLOW ol IneRY, phe oys Hi's Val Phe Val 1 5
]F-‘ﬁ o THOLECUKE TYPE CEANATI® MB¥A CTT TTA ACA GGA 60
e s P I .g Leu Leu Thr Ay 15 15
20 (%Gﬁ%‘ &bﬁﬂ TCG GCC GAT CAT AGG ATG 90
Gu lle Asn d yOR6ANISM:aMusp Hi s Arg Met 25
30 ;ﬂﬂ;ﬁ"lﬁ% TTT CAC AAT GGA GGT GTA CAG ATT 120 20
Phe Ser e Hs Asn Ay Ay Val An lle 35
40 TCT TGINAMBAKEYSCCBET GAG ACT GTC CAG CAG 150
ggrzg,ys ‘II_'¥',SA Terd%q;I@:u 1Thr g¢g@@l G n An 45
AAA GAG AGA GAA 180
Leu Lys Met Ar gm_ I%TEEN@E&O@?@ Gu 55
Spl . CHEQUENCE DESCEXPTIONC SRQCIDWNG: AA°C AAG GGA 210
val Lfg' Ot Gt ¢ TAC 11ty Toc Bhn o £1 616 30 65
Met Lys Pro Tyr Phe Cys His Val Phe Val
) 1 5 10
TTC TGC TTC CTA ATC AGA CTT TTA ACA GGA 60
Phe Cys Phe Leu Ile Arg Leu Leu Thr Gly
15 15 20
GAA ATC AAT GGC TCG GCC GAT CAT AGG ATG 90
Glu Ile Asn Gly Ser Ala Asp His Arg Met
25 30
TTT TCA TTT CAC AAT GGA GGT GTA CAG ATT 120
20 Phe Ser Phe His Asn Gly Gly Val GIn Ile
35 40
TCT TGT AAA TAC CCT GAG ACT GTC CAG CAG ' 150
Ser Cys Lys Tyr Pro Glu Thr Val Gln Gln
. 45 50
25 TTA AAA ATG CGA TTG TTC AGA GAG AGA GAA 180
Leu Lys Met Arg Leu Phe Arg Glu Arg Glu
bd 60
GTC CTC TGC GAA CTC ACC AAG ACC AAG GGA 210
Val Leu Cys Glu Leu Thr Lys Thr Lys Gly
30 65 70
AGC GGA AAT GCG GTG TCC ATC AAG AAT CCA 240
Ser Gly Asn Ala Val Ser Ile Lys Asn Pro
75 80
ATG CTC TGT CTA TAT CAT CTG TCA AAC AAC 270

35 Met Leu Cys Leu Tyr His Leu Ser Asn Asn
85 90



AGC GGA AAT GCG GIG TCC ATC AAG AAT CCA 240 Ser Ay
Asn Ala Val Ser Ile Lys Asn Pro 75 .
80 ATG CTC TGT CTA TAT CAT CTG TCA AAC AAC 270 35
Met Leu Cys Leu Tyr His Leu Ser Asn Asn 102 85

90 102 AGC GIC TCT
TTT TTC CTA AAC AAC CCA GAC 300 Ser Val Ser Phe Phe
Leu Asn Asn Pro Asp 100 AGC

gcg oS ?5{;\3@{?5 ﬁﬁﬁ@j@%ﬂﬂﬁﬁ% CCA GAC Lo5 2030¢  Ser ser Gn

CTG TCC ASér Wal S$axCPlcARhedrewcasn TASn Broy Asp 360 Leu Ser
Ile Phe Asp Pro Pro Pro ghe An 0 115

120 10 GAA AGG AAC CTT AGT GGA GGA TA% QTG CAT 390

G u Arg A4RCLTEC Gl GGA\AGEH TATHTAC LBIC FHG AGC 330 125

130 5 AIT GATGAT %@&% G HECCEBEAC CTC 420

Ile Tyr jlg:CA 135
140 AAG CTC TGG CTAbdCCC GTA GGG TTd GCT 450

Lys Leu T@CLR'G Ko TR GAG gCA-€BTRICT MR CAA 360 145

150 GT GLT g1 TGC ATA 480 20
Phe Val VAEUL\RET L&%b%fﬁb%@ 90"5}50 P%l 155

160 CTT ATC ATC TQG5TTT TCA AAA AAG20AA TAC 510
Leu Ile Ile, Tr Ry 165

170 280 KB MRS TR AST Gk KR VA R M an 390 540
Ay Ser S@lu\g Ak LéaSepr 61 AGdySkyr Gew His 175

180 TAC ATG TTC AT, GCG GCA GTC AAGaACA AAC 570

Tyr Met Phe Met Ala Al a Asn Thr Asn 185
190 ARR M@MC(&@W 368 TeErCAFEThec TcA 420 600

Ile Tyr Glu Ser Gln Leu Cys Cys Gln Leu
15 135 140 .
AAG CTC TGG CTA CCC GTA GGG TTG CCA GCT 450
Lys Leu Trp Leu Pro Val Gly Leu Pro Ala
145 150
TTC GIT GTG GTA CTC CTT TTT GGA TGC ATA 480
20 Phe Val Val Val Leu Leu Phe Gly Cys Ile
155 160
CTT ATC ATC TGG TTT TCA AAA AAG AAA TAC 510
Leu Ile Ile Trp Phe Ser Lys Lys Lys Tyr
- 165 170
25 GGA TCC AGT GTG CAT GAC CCT AAT AGT GAA 540
Gly Ser Ser Val His Asp Pro Asn Ser Glu
175 180
TAC ATG TTC ATG GCG GCA GTC AAC ACA AAC 570
Tyr Met Phe Met Ala Ala Val Asn Thr Asn
30 185 190
AAA AAG TCT AGA CTT GCA GGT GTG ACC TCA 600
Lys Lys Ser Arg Leu Ala Gly Val Thr Ser
195 200
TAA 603
35
SEQ ID NO: 6:



Lys Lys Ser Arg Leu Ala Gy Val Thr Ser 195

200 TAA 603 35
SEQ ID NO 6: 103
SEQUENCE LENGTH: 836 SEQUENCE TYPE:103ucl ei ¢ acid TOPOLOGY: |inear
MOLECULE TYPE: ot her nucleic acids (cDNA containing 3'- and 5' -untransl ated
5 sequences) ORI G NAL SOURCE: ORGANI SM  Rat t us
::%'II\'I_LI_J:?E NAME/ KEY: CDS 10 LOCATION. 35 .. 685
FI SEQUENCE DESCRI PTION: SEQ ID NO 6

C{{gﬁkﬂmﬁ' CCTGEC AGAC 34 ATG AAG

CCC TAC TSEQUERCE TRRE Graclaic Gﬂﬂ 64 15 Met Lys Pro Tyr

'I??g ?(earc O@)O@QY P?EHX%A CTT TTA ACA ° 4 P%O

Phe Leu | MLRCJLE 'BIRE[ eathenauglgic acu?GA(cDNA containing 347 ana 5'-untranseia%/3

20 20 T GAC TTG GCC AAT CAC AGG ATG 124
Gu Le5u AGéﬁql%sﬁge a Asn His Arg Met 25
30 TORTGINAL PVREIC GAT GGA GGT GTA CAG ATT 154
Phe Ser Phe Hi SOMI@WR@(:WSV3| Anlle 25 35
40 Xﬁ\l—*\ _AAC TAC CCT GAG ACT GIC CAG CAG 184
Ser Cys *Pro Qu Thr Val dn dn 45
EO ] 'I\I'/'bl'A gAANmeGCDSG TTC AAA GAC AGA GAA 214 30
eu t n AQu 55
(Y GIC CTCL@ @E’C%TC AAG ACC AAG GGA 244

IDENTIFICATION METHOD: E
SEQUENCE DESCRIPTION: SEQ ID NO: 6
CTGGAGGGGA AGAGTGCAGC TGTTCCTGGC AGAC 34
ATG AAG CCC TAC TTC TCG TGC GTC TTT GTC 64
15 Met Lys Pro Tyr Phe Ser Cys Val Phe Val
1 5 10
TTC TGC TTC CTA ATC AAA CTT TTA ACA GGA 94
Phe Cys Phe Leu Ile Lys Leu Leu The Gly
15 - 20
20 GAA CTC AAT GAC TTG GCC AAT CAC AGG ATG 124
Glu Leu Asn Asp Leu Ala Asn His Arg Met
25 30
TTT TCG TTT CAC GAT GGA GGT GTA CAG ATT 154
- Phe Ser Phe His Asp Gly Gly Val Gln Ile
25 35 40
TCT TGT AAC TAC CCT GAG ACT GTC CAG CAG 184
Ser Cys Asn Tyr Pro Glu Thr Val Gln Gln
45 50
TTA AAA ATG CAG TTG TTC AAA GAC AGA GAA 214
30 Leu Lys Met Gln Leu Phe Lys Asp Arg Glu
55 60
GTC CTC TGC GAC CTC ACC AAG ACC AAG GGA 244
Val Leu Cys Asp Leu Thr Lys Thr Lys Gly
65 70
35 AGC GGA AAC ACC GTG TCC ATC AAG AAT CCG 274
Ser Gly Asn Thr Val Ser Ile Lys Asn Pro



Val Leu Cys Asp Leu Thr Lys Thr Lys Gy 65

70 35 AGC GGA AAC ACC GIG TCC ATC AAG AAT CCG 274
Ser Gy Asn Thr Val Ser Ile Lys Asn Pro
104 75 104 80 ATG TCC TGT CCA
TAT CAG CTG TCC AAC AAC 304 Met Ser Cys Pro Tyr @ n
Leu Ser Asn Asn 85 90 5 AGT GIC
TCT TTT TTC CTA GAC AAC GCA GAC 334 Ser Val Ser Phe
Phe Leu Asp Asn Al a Asp7 80 95 100
AGC TCC CAG GEC AGC TAC ?TT TTA TGC AGC 364 Ser Ser
An dy SATG TPC T8TeCCA TATYGAGSETG MEC AAC AAC 105304
110 G T T TT CAA 394
Leu ser 1 JEESAE 8P 47 Blofod Sek A Asil 15
ézo ] GAA AAG AAC CT8 AGT GGA GGA TATIGTG CTT 424 15
u Ly U 125
130 5 Ai@rﬁﬂmﬁr&@ QTé @Q%ETG%ACAG CTG 334 454
I1e Tyr cher Sel SgrnPhePheykeuchsp dsp Ala, Asp 135
i40 20 AAG CTT TGG TTA5CCC GTA GGG TGIQ@CA GCT 484
ys Leu Trp L 145
150 O X@@&%@%ﬁ%ﬁﬁ@@& ATA 364 514
Phe Val Afgr Sep (Hau GLe SePNByrCPlie Qea Cys Sép 155
160 TTT ATC GIC Tgﬁ TTT GCA AAA AA?lé\AG TAC 544
Phe 11 val Trp Phe Al Eys Lys Lys Tyr 165
170 €T\ TCCQMGTTGHACORCE GAC CCTTTHACAAGC GAG 394 574 30

168 %ﬁt@#ﬂﬁﬁ%ﬁ%ﬁ%ﬁ?&@m AAC " 04

Tyr Met Phe Met Ala Al dl%al Asn Thr Asnl
GAA AAG AAC CTT AGT GGA GGA TAT TTG CTT 424
15 Glu Lys Asn Leu Ser Gly Gly Tyr Leu Leu
125 130
ATT TAT GAA TCC CAG CTT TGT TGC CAG CTG 454
Ile Tyr Glu Ser Gln Leu Cys Cys Gln Leu
135 140
20 AAG CTT TGG TTA CCC GTA GGG TGT GCA GCT 484
Lys Leu Trp Leu Pro Val Gly Cys Ala Ala
145 150
TTT GTG GCA GCG CTC CTT TTT GGA TGC ATA 514
- Phe Val Ala Ala Leu Leu Phe Gly Cys Ile
25 155 160
TTT ATC GTC TGG TTT GCA AAA AAG AAG TAC 544
Phe Ile Val Trp Phe Ala Lys Lys Lys Tyr
165 170
AGA TCC AGT GTG CAC GAC CCT AAT AGC GAG 574
30 Arg Ser Ser Val His Asp Pro Asn Ser Glu
175 180
TAC ATG TTC ATG GCG GCA GTC AAC ACA AAC 604
Tyr Met Phe Met Ala Ala Val Asn Thr Asn
185 190
35 AAA AAG TCC AGA CTT GCA GGT ACA GCA CCC 634
Lys Lys Ser Arg Leu Ala Gly Thr Ala Pro



185 190 35 AAA AAG TCC AGA CTT GCA GGI' ACA GCA CCC

?gg Lys Lys Ser Arg Leu Ala Ay Thr Ala Pro

195 200 CTT AGG CCT TTG
GGG AGA GGA GAA CAC TCT 1884 Leu Arg Ala Leu Ay Arg
Gy GQu Hs Ser 205 210 5 TCA TGT
CAA GAC CGG AAT TAA 685 Ser Cys A n Asp
Arg Asn 215 TTTGITTATT TCTATTTTAA AAGAAAGACA
TTTTTTCCCC TAAAGATAAT é% TTTTGTA TTATGTGAAA GTCTGAATCT TCATTTTAAC
TCGACTTATA 785 10 TA CTGIGG TATATT ATAATGTITTG TGAAAAAAAA AAAAAAAAAA
835 BTT AGG GCT TTG GGG AGA GGA GAA CAC TCT 664 836
SEQ I D SEQUENCE TYPE: nucleic acid
TODO_OGw?lZI%ErAIa ﬁagl@%igwg K her nucl ei ¢ acids (synthetic DNA)
::&'I[\'#RE NAOB/ KEY: pri ner bIZ&QI 20 LOCATION: 1 .. 27

QUENCE DESCRI PTI ON:  SEQ NO 7
cordaciU ARAGHTC TR B5%7 25 seQip

NO 8:  Ser SEQUENCESP BNETASD 32 SEQUENCE TYPE: nucleic acid
TOPOLOGY: |inear MPEECULE TYPE: other nucleic acids (synthetic DNA) 30

| BENT! Fi cﬂﬂ@mwrm@b&‘ﬁ&‘m AR oaC AT, TE N 5

TTTTGTATTT TTATGTGAAA GTCTGAATCT TCATTTTAAC TCGACTTATA 785
10 TACTCTGTGG TATATTAAAA ATAATGTTTG TGAAAAAAAA AAAAAAAAAA 835
A 836

SEQ ID NO: 7:
SEQUENCE LENGTH: 27
15 SEQUENCE TYPE: nucleic acid
TOPOLOGY: linear
MOLECULE TYPE: other nucleic acids (synthetic DNA)
FEATURE:
NAME/KEY: primer bind
20 LOCATION: 1 .. 27
IDENTIFICATION METHOD: E
SEQUENCE DESCRIPTION: SEQ ID NO: 7
CTGCTCGAGA TGAAGCCCTA CTTCTCG 27

25 SEQ ID NO: 8:
SEQUENCE LENGTH: 32
SEQUENCE TYPE: nucleic acid
TOPOLOGY: linear
MOLECULE TYPE: other nucleic acids (synthetic DNA)
30 FEATURE:
NAME/KEY: primer bind
LOCATION: 1 .. 32
IDENTIFICATION METHOD: E
SEQUENCE DESCRIPTION: SEQ ID NO: 8
35 ACCCTACGGG TAACGGATCC TTCAGCTGGC AA 32



35  ACCCTACGGG TAACGGATCC TTCAGCTGGEC AA 32

106 SEQ ID NO 9: SEQUENCE LENGTH: 30 SEQUENCE TYPE
nucleic acid TOPOLOGY: |inear 5 MOLECULE TYPE: other nucleic acid
(synthetic DNA) FEATURE: 106NAVE/ KEY: pri mer bi nd
LOCATION. 1 .. 30 | DENTI FI CATI ON METHOD: E 10 SEQUENCE
DESCRI PTION: SEQ ID NGO 9 TAACTGTTTC TCGAGAACAT GAAGTICAGGC
30 _ SEQ I D NO 10: SEQUENCE LENGTH: 30 15 SEQUENCE TYPE:
nucl ei c agﬁm NO: BQDO_QSY: l'i near MOLECULE TYPE: other nucleic acid
(syntheti ) Yt FEATURE: NEMVE/ KEY: prinmer bind 20
Ibggé'lé: ICDJ'I\'I: SEQUENCBQENGTH: 30 | DENTI FI CATI ON METHOD: E SEQUENCE

| G . . + ATCCTATGGG TAACGGATCC TTCAGCTGGC
30 25 %@@Q@ T%“&&c AEEHUENCE LENGTH: 35 SEQUENCE TYPE:
nucl ei ¢ atOROLOGY: 1ToeL OGY: |i near MOLECULE TYPE: other nucleic acid

| otonr o fiQuitble Xpe: [dthétclpic acid (syntREyYe WAL PLI ! blsE%UENCE
DESCRI PTI EBATUBEQ I D NO 11 35 CGITGATATTG CTGAAGAGCT TGGOGGOGAA TGGGC
35 NAME/KEY: primer bind
LOCATION: 1 .. 30
IDENTIFICATION METHOD: E
10  SEQUENCE DESCRIPTION: SEQ ID NO: 9
TAACTGTTTC TCGAGAACAT GAAGTCAGGC 30

SEQ ID NO: 10:
SEQUENCE LENGTH: 30
15 SEQUENCE TYPE: nucleic acid
TOPOLOGY: linear
MOLECULE TYPE: other nucleic acid (synthetic DNA)
FEATURE:
NEME/KEY: primer bind
20 LOCATION: 1 .. 30
IDENTIFICATION METHOD: E
SEQUENCE DESCRIPTION: SEQ ID NO: 10
ATCCTATGGG TAACGGATCC TTCAGCTGGC 30

25 SEQ ID NO: 11:
SEQUENCE LENGTH: 35
SEQUENCE TYPE: nucleic acid
TOPOLOGY: linear
MOLECULE TYPE: other nucleic acid (synthetic DNA)
30 FEATURE:
NEME/KEY: primer bind
LOCATION: 1 .. 35
IDENTIFICATION METHOD: E
SEQUENCE DESCRIPTION: SEQ ID NO: 11
35 CGTGATATTG CTGAAGAGCT TGGCGGCGAA TGGGC 35



107 SEQ I D NO 12: SEQUENCE LENGTH: 34 SEQUENCE TYPE:

nucl eic acid TOPOLOGY: linear 5 MOLECULE TYPE: other nucleic acid
(synthetic DNA) FEATURE: NAVE/ KEY: priner bind

LOCATION: 1 .. 34 | DENTI FI CABTON METHOD: E 10  SEQUENCE
DESCRI PTION: SEQ ID NO 12 CATTCAAGIT TCAGGGAACT AGICCATGCG TTTC

34 108 CLAI M5 1. A

pol ypepti de constltutlng a cell surface nol ecul e having

characterkﬂilﬁs (a) said cell surface nolecule is expressed in
at | east é tes and m t ogen-stinul at ed | ynphobl ast cel | s;

(b) an anSEQUENQE rIENGTH:v84t 0 said cell surface nol ecul e i nduces adhesi on

bet ween nmj niul . obl ast cells; (c) an anti body
reactlven¥%ﬁg§pﬁﬁgxguI@%igg!égﬁglecule i nduces 10 proliferation of
perlpherawmﬁmﬂﬁﬂ Hynﬁhbcytes in the presence of an antibody agai nst
CD3; MOLECEL.E SEYPH: Gt legerJ"gfl@P@a@% b ehdide BNAartial amno acid

sequence represente he- Asp- ro-Pro-Phe in its extracellul ar
regi on; ah
NAME/KEY: primer bind
LOCATION: 1 .. 34
IDENTIFICATION METHOD: E
10  SEQUENCE DESCRIPTION: SEQ ID NO: 12
CATTCAAGTT TCAGGGAACT AGTCCATGCG TTTC 34



15 (e) said cell surface nolecule has a partial am no acid sequence

represented by Tyr-Met-Phe-Met in its cytoplasmc region. 2. The
Rlool ygept ide of claiml1, conprising the alr‘r)bno aci d sequence of SEQ I D
o] equence of SEQ NO 2 in which one or nore

am no aC”"ﬂiHm !ﬁ,t,ﬂﬂ” ed, deI et ed, or added. 20 3. The pol ypeptide

claim*, ewhitchri ss encoded DNA hybri di zing with a DNA having the
nucI eotide sequence of SEQ I D NO 1 under stringent conditions.
4. The pol ypeptide of claim1, conpri %ﬁg{‘ am no acid sequence havi ng
60% or nore honol ogy with an am no aci %ence of SEQID 25 NO 2.
5. ]‘cl'he pol Iypep]tlde 01(‘j any one of clainms 1 to 4, wherein said cel |l
surface nol ecu | s, derive . : e
ol ypopt | el of ArgobREcEt ap.FAsTLFRbing & osj1 SuIFRERATRL Myving |
wherein sehdrgehergstacsDNAlow. 8. The gene of claim?7, wherein said
CONA has a nyclieoli g cey1sCBUERCEOmSFaAIf NOs lexpressed. ifhcatenresit
cl aim®7, erel’n sard c conprises nucl eot i sequence

corres ponﬂhygot:yteaclaedt mdsogen-sidauda tes elmmmbé@en FebliNo 3,

nucl eotide r S Hgeds t
603 of SEQ |3%Hﬁ ﬁéﬁ&dﬁ%ﬁ%ﬁ?;@eﬂsﬂpﬁe@g ?mwﬁﬁﬁéé&mleeﬁ%l 6séss of

SEQ | D NoadBesion begtwgepemisrIesmstiidgtasdk lgaphahlaghy ‘b‘??el%k claims 6

|t(r)1t ?Oducedll S(c“) hlilxgaﬁgmtsaapt?éﬁ@welw s{aﬁf‘a ¢etlosupface anol é6ubasithberes
r ansf or i denti t

accesi) onPReliferptipnsessper lp gSBPmePgécygﬁé nrﬂeﬁ'[&i% O]{f](lgés?%gggénft

extracel | uhaanltggbay agaigktt Im®3pol ypeptide of any one of clainms 1 to 5.

nuan. der | vol BoPSRERS He SESRGS MRLakERS HAIFh DA ERL sl Tp XAV ISGS

] sequence 0
2. 15reﬁrgsaatedcohlyngPhdaeA@pJ—PpepPrqurpaghsnt1@f £ 2 rﬁ’i[lBTQﬁe]l]éﬂlar
16. A hom%gl TSB mah(acul e conprising two pol ypeptide fragnents,
15 (e) said cell surface molecule has a partial amino acid sequence

represented by Tyr-Met-Phe-Met in its cytoplasmic region.

2. Thepolypeptide of claiml, comprising the amino acid sequence
of SEQ ID NO: 2 or the amino acid sequence of SEQ ID NO: 2 in which
one or more amino acids are substituted, deleted, or added.

20 3. The polypeptide of claim 1, which is encoded by a DNA
hybridizing with a DNA having the nucleotide sequence of SEQ ID
NO: 1 under stringent conditions.

4. The polypeptide of claim 1, comprising an amino acid sequence

having 60% or more homology with an amino acid sequence of SEQ ID
25 NO: 2.

5. The polypeptide of any one of claims 1 to 4, wherein said
cell surface molecule is derived from human.

6. A gene encoding the polypeptide of any one of claims 1 to
5.

30 7. The gene of claim 6, wherein said gene is a cDNA.

8. The gene of claim 7, wherein said cDNA has a nucleotide
sequence of SEQ ID NO: 1.

9. The gene of claim 7, wherein said cDNA comprises a nucleotide
sequence corresponding to nucleotide residues 26 to 625 of SEQ ID

35 NO: 3, nucleotide residues 35 to 637 of SEQ ID NO: 4, nucleotide
residues 1 to 603 of SEQ ID NO: 5, or nucleotide residues 35 to



mherein each of the fragnents conprises an extracellular region 15 of the

of any one of clains 1 to 5 and said two pol ypepti de
frag m, ﬁﬂﬂt”l}"})ugh di sul fide bonds to each ot her. 17. The
hono claim 16, whereinl88id pol ypepti de is a
hunan derlved polypeptlde having an am no acid sequence of 20 SEQ ID NO

2. ~18. A pharnaceutical conposition conprising either of the
pol ypepti de fragnent of claim 14 or the honodi mer nol ecule of claim 17,

or both o %hefq%éﬁm%) ﬁ@argaceutlcally acceptable carrier. 19. A

fusion po hpriSing an extracellular region of 25 the
pol ypepti ddtof Zmeater cfomprining thesgene afcenyt ape pEgrdaims 6pftog 3.

human i mmungqg| %%%ﬁ%%@ﬁﬁ?%ﬂﬁﬁ ﬁhQO?TeE‘EBrOBft B®aim 100h3e?Been

regi on. ( I on ypeptid claim 19, wherein the
i mmunogl omtiedusedgG 30 21. The fusion pol ypeptide of claim19, wherein

the pcg,f“orifm i gf%\fiﬂ%f%ci'?:%ﬂﬁt m%wtqrh@ambyseénalmmaemm QRpdwia n,

and he fusion pol ypeptide of any one of
cl ai s 198@©Bﬁﬁl°mh®¢elﬁERM Bgaﬁazﬁolypeptlde i s a human-deri ved

pol ypept i de fnava r@o%é’ﬁ%ﬂ@e3§ré\§m€nﬁe§dﬁlp@&s@.thEQ eRth@cedlular rezdom
honodi ner nol ecul’e_ conpri, si hg _two fu5|o t|d§§ f

any one o?ch%?nE°lﬁp?Bt2§ewﬁ§rEPX PH? ¥ﬂ% 3@% *bri dged t hr ough
?rsulflde bondsrhe e@@hypép61de fraggéntA b&nnd&a&m miBec ulwhegeipr | Saigl
WO i on

ori agihi ¢ ReDERFBERSGI F7 o8 humaprafriyed  Biybelrite hiOY it acia

pharnaceuéeqaéncen@ﬁsSEQOMDCNOprES|ng either of the fusion pol ypepti de

of claim 22,[50f i i‘ acceqitd%{ 1€ B&y%fepcéfiié“g%? Rint. of &945m01 3 tdrerng and

a pharmaceu I ‘call arr phar maceut i cal
conposi ti orl &f Al@m@enﬂm@@k@@@lw rﬁ'&ﬁqldﬁemﬂrﬁﬁ)sﬁrﬁ%qtss'

utilized &ﬁérégﬁaéheﬂ éftehgnyﬂﬁ?ment§|%6&@&&5%@ alnl extiracd13easas reyidmr
preventlng sal d di sease
of the polypeptide of any one of claims 1 to 5 and said two
polypeptide fragments bridged through disulfide bonds to each
other.
17. The homodimer molecule of claim 16, wherein said polypeptide
is a human-derived polypeptide having an amino acid sequence of

20 SEQ ID NO: 2.

18. A pharmaceutical composition comprising either of the
polypeptide fragment of claim 14 or the homodimer molecule of claim

17, or both of them, and a pharmaceutically acceptable carrier.

- 19. A fusion polypeptide comprising an extracellular region of

25 the polypeptide of any one of claims 1 to 5 and a constant region
of a human immunoglobulin (Ig) heavy chain or a portion of the
constant region.

20. The fusion polypeptide of claim 19, wherein the
immunoglobulin is IgG.

30 21. The fusion polypeptide of claim 19, wherein the portion of
the constant region comprises a hinge region, C2 domain, and C3
domain of IgG.

22. The fusion polypeptide of any one of claims 19 to 21, wherein
said polypeptide is a human-derived polypeptide having an amino

35 acid sequence of SEQ ID NO: 2.

23. A homodimer molecule comprising two fusion polypeptides of



27. An anti body or a portion thereof reactive to the polypeptide of any
one of clains to 5 the polypeptide fragment of claim13 15 or 14, or

t he cell ﬂﬁm conpri sing said pol ypepti de. 28. The

ant i body H”, mﬁuﬂﬂ ”ﬂ‘ portion ther eokl Uowher ein said antibody is a
monocl onal  ant i body ® * 29. A nonoclonal antibody or a portion thereof
reactive to the pol ypepti de having an am no acid sequence of SEQ I D NO

2, the 20 polypeptide fragnent of claim 14, or the human-derived cell

surface cul g ind ﬂ:ﬂ@é
ant i body S yggln%r Plfgﬁi% reo rec?lzvﬁgrmﬁpwﬁge two fdg&c}% oqua]my one of
cl ai ms ttorsua:h diisudglides ipongse tiepleaah @thercorrprl sing said pol ypeptide,
wher ei n thez@ffﬁ%oﬂidﬁﬁ’éﬂ xﬁ@r@&kpélaéo@gn@m bogy %m:}%ﬁyﬁép 484 &'t

| ynphobl ast cells 1s substantially he sa as, the_effect” of a

monoc| onaFladm Bdyhsredicélepfwe polymantigaf hrddaed itdrpighdisulfide

i nt er gt i goaldsderOachaetheY . on No FERM BP-5707 on mtogen-stinul ated
rat | ynphob] ast_ cells A nmonocl onal anti body or. a port i on_t her eof

rective to the Ps@haﬁallaﬁéﬁﬁcaé ‘a?maﬂ§16ﬁ8no¢°ll‘,l>ﬁ%ﬁ%ni §if e P Hae figion
surface bQWb@tlde 6Qn@1a5mrm2 St dhe hypedlinde: meheiceile bifec®aimc4 pfor

sai d nono al ant i_bad m togen-.st.i Iatedl oblast cells is
subst ant i §ng‘ of them, 3 és “@f:r%é’rc}t rﬁ]é’ e ST pr oduced
by a hy®6i dbha pHarmatiead ilownlarcdmpes itaiomnat dﬂapdmi QSaco&mieom Noaid
FERM BBa?ﬁg%eﬂlﬂi%ttlp%%'ﬁf %téim'f!oa}lt ePs[ r&"&liigB?Ogl ?‘Sttr%%\l ﬁxg autom%guné‘
pharnaceu I'cal” conpdsi{ion conprising nONOC

anti body dfisehses 2¥ mllexgici diseheesef candfer phuewentingcsaliyl disease
accept abl gyg@rtbhler 33. The pharnaceutical conposition of claim 32,
wherein sa har maceuti cal conposition is utilized for treating

aut oi mune 7. d?’*§e%1é%b‘éﬁy a1 ér@?%thﬁ’%édb%ﬁ,eo%rreﬁﬁtmﬁenﬁh%@@éﬂ%%%se
syrmt om of ang%ne'%f‘)(ﬂrdﬁﬁﬂi Ro0gyCtRe ﬁbfyﬁéﬁﬁihénﬁfagﬂéh’@%lf &fadhyrPne

cla ran enli ¢ no e.ln ene
Oncodihy PRolber Fhoche ekb SWitaqa M T Eia o aind RAld folehmiiss
gene, wher €28. s®hed antilgedy ¢of cldim@V- der avpdrytonr thepeos) ngherels | smid de

sequence gktibody is a monoclonal antibody.
29. A monoclonal antibody or a portion thereof reactive to the
polypeptide having an amino acid sequence of SEQ ID NO: 2, the
20 polypeptide fragment of claim 14, or the human-derived cell surface
molecule comprising said polypeptide.

30. A monoclonal antibody or a portion thereof rective to the
polypeptide of any one of claims 1 to 5 or the cell surface molecule
- comprising said polypeptide, wherein the effect of said monoclonal
25 antibody on mitogen-stimulated lymphoblast cells is substantially
the same as the effect of a monoclonal antibody produced by a
hybridoma identified by an international deposit accession No. FERM

BP-5707 on mitogen-stimulated rat lymphoblast cells.
31. A monoclonal antibody or a portion thereof rective to the
30 polypeptide of any one of claims 1 to 5 or the cell surface molecule
comprising said polypeptide, wherein the effect of said monoclonal
antibody on mitogen-stimulated lymphoblast cells is substantially
the same as the effect of a monoclonal antibody produced by a
hybridoma identified by an international deposit accession No. FERM

35 BP-5708 on mitogen-stimulated rat lymphoblast cells.
32. A pharmaceutical composition comprising the monoclonal



SEQID NO 1 or a rat-derived gene conprising a nucl eoti de sequence

correspon L de residues 35 to 637 of SEQ ID NGO 4. 36. A
knockout ﬁ"m mr"ml'@qﬂ!’z; endogenous gene encodi ng the 15 nouse
pol ypepti de of clamm rising the adMo aci d sequence encoded by
the gene of SEQID NO 5 is inactivated so that said nouse pol ypeptide

I S not produced.

antibody of claim 29 or a portion thereof and a pharmaceutically
acceptable carrier.
33. The pharmaceutical composition of claim 32, wherein said
pharmaceutical composition is utilized for treating autoimmune
5 diseases or allergic diseases, or for preventing said disease
symptom.
34. A hybridoma producing the monoclonal antibody of any one of
claims 28 to 31.
35. A transgenic mouse in which a gene encoding the polypeptide
10 of claim 1 is integrated into its endogenous gene, wherein said
gene is a human-derived gene comprising a nucleotide sequence of
SEQ ID NO: 1 or a rat-derived gene comprising a nucleotide sequence
corresponding to nucleotide residues 35 to 637 of SEQ ID NO: 4.
36. A knockout mouse in which its endogenous gene encoding the
15 mouse polypeptide of claim 1 comprising the amino acid sequence
encoded by the gene of SEQ ID NO: 5 is inactivated so that said
mouse polypeptide is not produced.



