DESCRIPTION ANTI-ILT7 ANTIBODY 5 Technical Field [0001] The presen ILT7. Background Art
10[0002] nvention relates to an antibody which binds to human Interferon a (IFNa: hereinafter,
"interferon” is abbreviated as IFN) and interferon p (IFNP) are known as type 1 IFNs which possess
antiviral activity or antitumor activity. On the other hand, it has also been revealed that IFNa is related
to autoimmune disease. For 15 example, abnormal production of IFNa has been reported in patients
with the following autoimmune diseases. It has also been suggested that symptoms of the
autoimmune diseases can be reduced by netg@'gz%%%;}%ﬂfNa. Systemic lupus

erythematosus (Shiozawa et al., Arthr. & Rheum. 412, 1992) Chronic rheumatism (Hopkins et
al., Olin. Exp. Immunol. 73, 88, 1988) Cases in which symptoms of the autoimmune diseases had
been manifested or worsened by adminigttationr ofrreceptimanitFNa2 or IFN 25 were reported (Wada
et al., A.m. J. Gastroenterol. 90, 136, 1995; Perez et al., Am. J. Hematol. 49, 365, 1995; Wilson LE, et
al, SeminArthritis. Rheum. 32, 163-173, 2002. ) . [0003] Further, it has also been revealed that IFNa
indutes 30différeatiaforeefidendritic cells. The dendritic cell is also an antigen presenting cell.
Thereforeg itdg considered that the differentiation induction of dendritic cells consists an important
mechanism in ayioimmuine disgases uhas been suggested thathere is 2,deep assedafipn beween
IL.T7.
Background Art
10 [0002]
Interferon o (IFNa: hereinafter, “interfercn” is abbreviated
as IFN) and interferon B {(IENB) are known as type 1 IFNs which possess
antiviral activity or antitumecr activity. OCn the other hand, it has
also been revealed that IFNa is related to autcimmune disease. For
15  example, abnormal production of IFNa has been reported in patients
with the following autcimmune diseases. It has also been suggested
that symptoms of the autoimmunekdiseases can be reduced by
neutralization of IFNo.
Systemic lupus erythematcsus {Shiczawa et al., Arthr. & Rheum.
20 35, 412, 1992)
Chronic rheumatism {Hopkins et al., Clin. Exp. Immunol. 73, 88,
1988)
Cases in which symptoms of the autcimmune diseases had been
manifested or worsened by administration of recombinant IFNaZ or IFN
25 were reported {(Wada et al., Am. J. Gastrcentercl. 90, 136, 1995; Perez
et al., Am. J. Hematol. 49, 365, 189%5; Wilson LE et al, Semin Arthritis.
Rheum. 32, 1o03-173, 2002.).
(00031
Further, it has also been revealed that IFNo induces
30 differentiation of dendritic cells. The dendritic cell is also an
antigen presenting cell. Therefore, it 1s considered that the
differentiation induction of dendritic cells consists an important
maechanism in autolmmune diseases. It has been suggested that there
is a deep asscciation between the differentiation induction of
35 dendritic cells of IFNg and the onset of systemic lupus erythematosus
(Blanco et al., Science, 16:294, 1540-1543, 2001). Thus, it has been
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35 dendritic cells of IFNa and the onset of systemic lupus erythematosus (Blanco et al., Science,
16:294, 1540-1543, 2001). Thus, it has been pointed out that IFNa is closely related to the antitumor
activity as well as autoimmune diseases. In addition, | FNa is deeply involved in the onset of psoriasis
(Nestle FO et al., J. Exp. Med. 202, 135-143, 2005). 5[0004] Interferon Producing cells (IPCs)
were identified as cells which produce type 1 | FN in large quantities as sociated with virus infection.
Few IPCs are presented in the blood. It is considered that peripheral blood lymphocytes account for

1% or less of é Ca‘s ngever ”fﬁ? havsi O%Z}Oa ver nﬁ_/ jv%l} ceﬁ tﬂy]to&rodgrc}%tgl}lmlﬂ\l Ecocdum

capaC|t étllﬁ S reaches or examplée atis, it may be said that most of the
IFNa or fENPsih theshRiot WhieH S éﬁo‘ﬁ@%é@ %u VirBR iRfe&tiGH. a8 reBRNEd FoREIRTsy alfhevighdtfere
are few ¢ells. {00053 45Qn theothershandnRGs argurdifferentiated ymnpiieid. deodritic TeHs #hich are
consider. precursor cells of dendritic cells. IPCs may be referred to as Plasmacytoid dendritic
cells. IPCs are differentiated into dendritic cells by virus stimulation and induce the production of
IFN§or ILAYW T cells . IPCs are also differentiated 20 into dendritic cells by IL-3 stimulation. The

differentiated demdﬂ@&@%@ét@a@w@m tt@uq:@tne) preduction of Th2«cytokine [ILsdyili-Sn and
IL-10)byT cells. Tn IPC erties wh| Ilow them to. he differentiate |nt i ndritic
cells byﬁ ecrgenct i FafL ofnttlgé[‘go% * q]ﬁccor nQGIy BESH agve%évo prq[ght%es](Ej %fog%%g cells
and precdisof ekisof eénditierdelis. Bothhcelis- plag an ﬁﬁpb?térﬁtﬁé@ﬁﬁ%ﬁﬁé%ﬁ%ﬁa@h@é%r

words, IREJs one,eithednperant cells whish support ingwRe system inw@w@ut%_asp:eg& have
30 on- patent do%mgnt% Shloza aetal,, rthrg%Rhe 35 4:(132 1%92 A ategttq%c ument
opklnseeta?f Ifxp??mm no 7@ § or?patenﬁiogume%?g Am. J.

Gastroem@a@thg@ 3593621995 Non- ﬁ@t@ﬂt@@é%éﬂ@4 Pare? et AILAMLE HefAeN 4% 365 1995

Non-patent.dogument 5: Bianeegs al » , 56eNce, 182M.040-1843120Q1: roduced at viral
infection, is resulted from IPCs, although there are few cells.
[0C05]

15 On the other hand, IPCs are undifferentiated lymphoid dendritic
cells which are considered as precursor cells of dendritic cells.
IPCs may be referred to as Plasmacytoid dendritic cells. IPCs are
differentiated into dendritic cells by virus stimulation and induce
theproductionof IFNyor IL~10by Tcells. IPCsarealsodifferentiated

20 into dendritic cells by IL-3 stimulaticn. The differentiated
dendritic cells by IL-3 stimulation induce the production of Th2
cytokine (IL-4, IL~5, andIL-10) byTcells. Thus, IPCshaveproperties
which allow them to be differentiated into distinct dendritic cells
by different stimulation.

25 [0006]

Accordingly, IPCs have two profiles: IFN producing cells and
precursor cells of dendritic cells. Bothcells play an impoertant role
in immune system. In other words, IPC is one of the important cells
which support immune system in various aspects.

30 Non-patent document 1: Shiozawa et al., Arthr. & Rheum. 35, 412,
1992

Non-patent document 2: Hopkins et al., Clin. Exp. Immunol. 73,
88, 1988

Non-patent document 3: Wada et al., Am. J. Gastroenterol. 20,

35 136, 1995

Non-patent document 4: Parez et al., Am. J. Hematol. 49, 365,
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Non-patent document 6: Ju et al. , Gene. 2004 Abr 28; 331: 159-64. Non-patent document 7: Colonna
M et al., Seminars in Immunology 12: 121-127, 2000. Non-patent document 8: Nakajima H. et al.,
J. Immunology 162: 5-8. 1999 Non-patent document 9: Wilson LE et al, Semin Arthritis.
Rheum. 1032, 163-173, 2002 Non-patent document 10: Nestle FO et al. , J. Exp. Med. 202, 135-143,
2005 Patent-document 1: W003/12061 (U.S. Patent Published Application No. 2003-148316) 15
Disclosure of the Invention [Problems to be Solved by the Invention] [0007] An objective of the present
invention is,to provide an antibody 20 binding to Immunoglobulin-Like transcript-7 (ILT7), and to
detect, identify, or isolate | PCs . Another ot())jgctive of thepresent invention is to regulate the activity of

IPCs. [Means fol SBNAY fHetPIoBIERE (0008} 2B P&t to reéguaR Eetivity 6F4 hambralfactor such

as IFN, administration of antibodies, which recognize the factor, is effective. For example, the attempt

to treat autoimmyng diseases by antibodies agaipst interleuldn. (IL)gb ardl# haveshgen regliged (Guler
et al., Arthritis Rheum, 44.°S307, 2001). Further, it is assumed that 30 néutralizing antibodies can

serfe as theraplitit-&ydnits b SfoHiMiing ‘diseassdadvith fterferGiiStawart T ATEYITkiTE Browth
Factor Rey: 147 139-1%4, 2003). It can be predicted that the same approach as described above is

effective on IFN,prodyced %}LIP%‘% wever, slich an apprpach is tisseqfonfgﬁmgig of gffect of
humoral factor 3@%‘@%3 dction 8? t%% fact'or%%t 2 production of the' desired humoralaf%ctor can be
directly €onitrolied? thore substantial therapeutic effects can be achieved. [0009] Antibodies, which

recognize humandRC, hawe been-teported Fanexample, anti=BDCGARiMmonoclonat astibrbyis:human
1305spegilic 155 173, 2002
Non-patent document 10: NestleFOetal., J. Exp. Med. 202, 135-143,
2005
Patent-document 1: WO03/12061 (U.S. Patent Published
Application No. 2003-148316)
15
Disclosure of the Invention
[Froblems to be Solved by the Invention]
[0G07]
An objective of the present invention is Lo provide an antibody
20  binding to Immunoglobulin~Like transcript-7 (ILT7}, and to detect,
identify, or isolate IPCs. Another objective of the present invention
is to regulate the activity of IPCs.
[Means for Solving the Problems]
(0008}
25 In order to regulate activity of a humoral factor such as IFN,
administrationof antibodies, which recognize the factor, iseffective.
For example, the attempt to treat autoimmune diseases by antibodies
against interleukin {IL)-1 or IL-4 have been realized (Guler et al.,
Arthritis Rheum., 44. $307, 2001). Further, it is assumed that
30 neutralizing antibodies can serve as therapeutic agents of autocimmune
diseases as with interferon (Stewart, TA. Cytckine Growth Factor Rev.
14; 139-154, 2003). It can be predicted that the same approach as
described above 1s effective on IFN produced by IPCs. However, such
an approach is based on the inhibition of effect of humoral factor
35 after production of the factor. If the production of the desired

humoral factor can be directly controlled, more substantial
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5 monoclonal antibody (Dzionek A. et al. J. Immunol, 165: 6037-6046, 2000). It is found that
anti-BDCA-2 monoclonal antibody is effective in inhibiting IFNproductionbyhuman IPCs (J. Exp. Med.
194: 1823-1834, 2001.). In addition, it has also been reported that monoclonal antibodies, which
recognize interferon-producing cells in mice, 10 inhibit the production of interferon (Blood 2004 Jun 1;
103/11: 4201-4206.Eoub 2003 Dec). It was reported that the reduced number of dendritic cells was
due to monoclonal antibodies against plasmacytoid dendritic cells in mice (J. Immunol. 2003, 171:
6466-64%%)@. %%)0%]8% Ifs_igranélggly, if anggocgg Xvehi%hdrecognize human IPCs and can regulate the
activity are pro ige , itwill bé Gsfur For example, the present inventors have already shown that an
antibody| Whichi recognizes Ly49Q, specifically binds to mouse IPCs. However, the 20 antibody
against Ly49Q did naetintertese with the activiiy of meouse IPEsdBlagd1ARH 2003, ala105yNe. 7,
and pp. 2787-2792.; W 20_%%3\3_ 5). On thf oth?r hand,bILE? is, known as %@Egl_ecule whose specific
expressi%"'\r%é}é‘n Be&ninP alsmacytoi déndntic ¢effs (ﬁf&é et al and Gene. 2 Aﬁlpﬁg; : 159-64.;
W0@63/12681) cHowevef 25 an sntibadies aljafhst 41LT 2 have notbyeenobtaihed: Théreforel fife

effects %I@gﬁ?qdﬁsﬁ@@é_ﬁ’%ﬁ@ Eﬂﬁ&cugkegwg D@z@li]m?nhocmlﬁﬁlmw@@; @5§@%ﬁ%t§v%ng an
Immunoglohulin-like motif. It has en reporiea.as one o € molecules expr se_ _& the

yiois S et R S C I B ET L SeR e P et S5 33 8000, ).
A pluraligCéfimolecules with structures ainalgoas 3@ IILERIS refarred-eras Harfanditye (Lo famiily is also

structu ra&l'ﬂﬂ@ﬂ@&@s@”%&?@ﬂn hibitery.y PEEploks @QBQ rc!lenté%&ﬁ%rn%'%%% '![%mk'ﬁogliﬁ)!?@ Ij_n-like
domains, as with otter 35 molecules of ILT family. It is considered that ILT7 sends activation signals
intdline CAPASWith 1ET 1AL AKe SRR, ILTBC ARG LiF26a >R HAS bRGH cofimed thaCA midiecule

belonging201ET FamilfisiexpresSe @ arhemdoyter systeap cellsaY oungtetdls immunogeneticd 58:

270-278,20QL,, TheKIR Gene Clyster.{Cartington, Mary, aad Norman, Paul Bethesda (MD): National
Library of Medicine (US), NCBI; 2003). 5[0012] Then, a high expression of ILT7 was detected in

( ‘ .
Plasmadytéiatendrific CeMEFPBEY 4hd S0n exifredsion of LT7-HES Tetectéd rmondiyte-derived
dendriticceedis-(MDDC) by subtractive hybridization. ILT2 and ILT3 were expressed in not only PDC but
alsp.DC iped 10 from MDDC or CD34 positive cells. However, since mRNA in ILT7 was
specifically expressed in PDC, it was found that the mRNA might serve as a marker of PDC.

Additionally, it wasTddridF that at that T2 Ihe BRprassion dFIETE WasTreddead by SimiddibrrafcpG
(Ju XS etalGene. 2004 Apr 28] 8312 159647 WB0AS/12064 ). 115[00 13} fu IThe Presentinmyertors

confirmed,tha, specific expression.of L1 In IRGwas faciliigiadthroughthe stydy gnhumap PG, Then,

thepresent inventors attempted to produce antibodies of ILT7 and to elucidate the effects. For

example: FTGI8EuES Sohdtitdbing AFE familied Stheh 20 HETILTS dMeHET 3 Hdve high-ConéeRations
pafiiculaslyinlamino:acid sequences;otiexiracellulartdomains (Fig:.19)t These dLiT families exhibit:
characteyistic expression profiles;in vagigys blaod cells; respectively . [hetgiore, i is,a yerpimportant
subject to obtain an antibody which can immunolgi%icall distinguish between other ILT 25 family

molecul&®3R 1'F2 However in Fa&, KaS diriddi td probdce BRAfticdayAWRRHEBIHAS spetifically to
human IP&sausing | lekp as aninmmuroges hecause etthecghstdeles eeserhead-belowl §0014] xs

et al. and Gene. 2004 Apr 28; 331: 159-64.; WO03/12061). However,
25 any antibodies against ILT7 have not been cobtained. Therefore, the
effects of antibodies on IPCs are also unknown.
[0011]
ILT7 is a membrane proftein containing an immunogleobulin-like
motif. It has been reportedas one of themclecules expressed incells
30 of the myeloid system or lymphatic system (Colonna M et al., Seminars
in Immunology 12:121-127, 2000.). A plurality of molecules with
structures analogous to ILTV is referred to as ILT family. ILT family
isalsostructurallysimilartokillercell inhibitery receptors (KIR).
ILT7 has four C-type immunoglcobulin-like domains as with other
35 molecules of ILT family. It is considered that ILT7 sends activation
signals into the cell aswith ILT1, ILTl-1ike protein, ILT8, and LIRGa.
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Generally, a protein produced by gene-recombination technology 30 is used as an immunogen in
order to obtain an antibody which recognizes a trace amount of proteins derived from living organisms.
The present inventors tried to express human ILT7 on the basis of information of a base sequence of
cDNA of human ILT7, which had already been found, and the amino acid sequence coded by the base
sequence ( GenBank Accession 35 No. NM 012276) . However, the present inventors could not
produce human ILT7 as a recombinant under normal conditions. [0015] The partial amino acid

Sequencfﬁf}{‘é"%“%‘é%£°t%%"5% often fried 10 be used as an immynoger, in %rdejh;og‘??%arﬂ ??Pr%e‘”
antlbody. owever, t ‘ere are few amino acid seqﬂuences SPeECITC to hur%aln(fL In pro|te ns since
homolog§ts ke affinbrabitrseatieRcas i 8RBl higiP e Tefarily. INTEEHHGN T8 Hee8s3ary to

select theregimngconstitutedvafitbe portioa thatis reeegnized as anepitape by antibadiesomthe,
surface qf cells for the purpose of allowing anfibodies to recognize malec on urf cells.
Therefo%?ﬁﬁasf,g Beery %a[c)oﬂgage"rek]doatﬁétg O?Tfngff(%qr()afr% %nt%%é?i Which Llfls[ﬁz g éci%%e%g iL?%)%gu"sing a

fragtent &Mird acid sequence as an immunogen is not realistic. [0016] The present inventors

shoxved that an amtibodys Wlﬁ?hb%ﬂ@éB%nC@lﬁ:dIﬁ%OEﬁm K dﬂb&f%@ﬁ@cﬁh §ﬁeg§hi§ﬂé§@5}@@$@lﬁndef
such 15 condjtions. Further, t resent inventors found that the anti us obtained specifically
it it ste RN s S R b il b sk e e o
completingrthe preseht invernsiois That is, e preseéhttiRte nti s rélatesab ke folbwirbl amti-LoTy.
antibodyy produgtion methog dhereof, and.use; 20 thereef. JEffects of the Invention 0041} - : ndhe

present inventi ovide immunogen useful.in producing an antibody which recognizes human
T and & Frodu o eiin oF 55 Sk TG anEH Séing e T g, et i =
membraggproteire belonging tek Tefanify B Partictlariys the andnotadididerjusite of thetexteacetular

region is;highly.conserved-ameng L1 families, Iheyefore, itjsextromely difficult o progucesan:
antibody \%hich distingujshes betwee\[,c ILT families by general imm nizationgrgethods. 30 The present

inventors ﬁo%ﬁ%ﬁgﬁfn%rhﬁ?%o%w h%%sre%eéaﬁfi%g O it ,acgﬁ% siﬁpgbtéi%%dxgy ﬁ%ing
animal cells irswhich IETT4is kpexpresséd withicelhémbraiie groteéint Anti-ILT7 antibody, which. can
be@ptained by the present invention, has a high specificity which distinguishes cells expressing other
ILT families from those 35 expressing human IPCs. [0018 In a preferred embodiment,

anti-human ILT7 2tiBO8Y Providet By hepredbnt IMVehtiot bitds o hm &R BES  hPEdditioh; the
antibodyiof thé presdrtanveritionespebificaliyrrecegnizes/mumamiPCEPTheréfore itis asefakiont

detecting apd islating {RCs P yisia Seellwbich produces mostef thedypg l interferon. Therefore,

the detection and isolation are important in diagnosis and stud¥ of diseases o
the effects. For example, molecules constituting ILT families such

20 as ILT2 and ILT3 have high conservation, particularly in aminc acid
sequences of extracellular domains (Fig. 92). These ILT families
exhibit characteristic expression profiles in various blood cells,
respectively. Therefore, it is a very important subject to cobtain
an antibody which can immunologically distinguish between other ILT

25 family molecules and ILT7. However, in fact, it was difficult to
produce an antibody which binds specifically to human IPCs using ILT7
as an immunogen because of the cobstacles described below.

[0014]
Generally, a protein produced by gene-recombination technology

30 isused as an immunogen in order teo obtain an antibody which recognizes
a trace amount of proteins derived from living organisms. The present
inventors tried to express human ILT7 on the basis of information
of a base sequence of cDNA of human ILT7, which had already been found,
andtheaminoacidsequencecodedbythebase sequence (GenBankAccession

35 No.NM 012276). However, thepresent inventorscouldnotproduce human

ILT7 as a recombinant under normal conditions.
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that involve IPCs such as autoimmune diseases. Particularly, according to the findings of the present
inventors, the expression of ILT7 in IPCs is not reduced under the presence of IFNa. IFNa 10
expression is often facilitated in patients with autoimmune diseases. This means that anti-ILT7
antibody of the present invention can be used for the detection and isolation of IPCs as to the patients
with autoimmune diseases in which the expression of IFNa is facilitated. [0019] 15Anti-ILT7 antibody
provided by the present invention has an effect which regulates the activity of human IPCs in a
preferredgggl}Lbﬁfiment. Therefore, the anti-ILT7 antibody of the present invention can be used to inhibit
the activity of [PCs. As described previously, the expression of ILT7 in IPCs is not reduced under the
20 presence of IERaPRidréforeifhe pbisiivhBiehne activitgofiPdsby the dnfibodl o tHesredent

inventiontis used; atherapeutic effechonthe patietsavith-auteipimune giseases in whigh theg v
expressign,of |ENa is fagilitated may be.expected. 10020 253 cant IECs produce  large ampy s of
IFN. Antibodies as many as olecaies are Necessary 167 neutraization of IFN. owever,
producing calrasi/ationsis irectiyirhilsiead frothiepreseht inveptions Agzeresal, astestighatibitory
effect omiEhhcan beexnegsted,eveniif smaller amount efantibodies are used-germpared with, 30
neutralization 1p%/@}lr]é[i-I(Ij_:NfaE tibo%y. tFﬂiurth éjmgre, in the case wctgere IFN is gontiryously p{goduced, itis
predicted that eutralization by TEK antiBOAIaS S transieht frihibition” Inthe PreSent Hyention Sitce the
activity oftP€kds inhitfitetk IFN preductichdmhibltingreffart san be expectad:averd ldhgerivdtof time.
35 Br/iff fpﬁ@?gati% ofthe @ﬁ"%@?ﬂé$@§1:]§ur fﬁlig%lal Efs @&@%gr??%ifé&%iﬁﬁ ?@@wgsg@@@f

m 0 _gene is examing T- method. It js a result of the analyzed expression o
A G JERE T Hliert ARG ReS SFG. 1 & G A P ich S AEhecior O TFRNA o
ILT7 getieyinsaripustumar tisstesrand ceflssis popmpar ed: andiexaninge using qoantitdtietPCR
method. [The; karizontal axis shows the examined tissues and cells and the vertical axis shows the
expression level of ILT7, which is standardized according to the expression level of 10 GAPDH gene.

Fig. 2 is a diagrarm SHOWING StruttifES 6P 7Hrotan, Wikre Fig 22(a) BRowWs aH'aMinG atidPsédlience
of ILT7 pibtsin andlrthereshovws: thecestimated segretiosrsigrnal setuenceand tramsarensorane

domain i the drawing, aneFig- 2.(b) shaws.a schamatic diagram ofIL.T4 proteins Lo that are gncoded

by constructed expression vectors. Fig. 3 is a diagram showing a result that ILT7 expression vector

F1g
and FcRY &%hralsidhettsRiéretinfroduded fiits Geis GHdHE 2RI Urfac Exres5ionof 1E$ 722
molecules wasexdmireh by FCM. The hotiZontalaxissshows Hie/florescenee intensityodetected in

anti-FLAG, present invention. That is, the present invention relates to the
following anti-ILT7 antibody, production method thereof, and use
20 therectf.
[Effects of the Invention]
[0017]
The present invention provides an immuncgen useful in producing
an antibody which recognizes human ILT7 and & production method of
25 anti-human ILT7 antibody using the immunogen. ILT7 is a membrane
proteinbelonging to ILT family. Particularly, theamincacidseqguence
of the extracellular region is highly conserved among ILT families.
Therefore, it 1s extremely difficult to produce an antibody which
distinguishes between ILT families by general immunization methods.
30 The present inventcrs showed that the antibedy, which recognizes human
ILT7, can be easily obtained by using animal cells in which ILT7 is
.coexpressed with cell membrane protein. Anti-TLT7 antibody, which
can be obtained by the present invention, has a high specificity which
distinguishes cells expressing other ILT families from those
35 expressing human IPCs. '
¢ois]



20 antibody, namely, the intensity of cell-surface expression of ILT7 molecules to which FLAG tag was
attached and the vertical axis shows the number of cells. Fig. 4 shows photographs in which ILT7
expression vector and FcRy expression vector were introduced into cells and the association 25 of
molecules was analyzed by immunoprecipitation and Western blotting . The left side diagrams show
results that ILT7 molecule was blotted with anti-FLAG antibody after immunoprecipitating FCRy
molecule with anti-myc antibody (the drawing above) and FCRy molecule was blotted with anti-myc

antibody (the draying helaw) . sirgllatiy, Jug floht eide, 39 diagrarps shew results gl 1LTZ molegule
was blotted with anti-FLAG antibody after immunoprecipitating FCRy molecule with anti-FLAG antibody

(above) &Hd EBRY Aittedule Wat bictted it dmitiiye antitfodly (belb@fdt tioTRid- B atphitegraph in
which glycosytationrefdbl 7 meleeulei3owas examined by inteadugtion of Illiiexpressisn vector and
FoRy expressian vector into th [l and N-glycosi reatment, The left si the tograph
shows t);% g?%%ﬁ%? f"njcthgeécgls%gv% grej{%ﬂ ev%s??%?#e%%% v%ﬁ lll%l% Si ggcgén the r?g%h?zgide of
the PhotB§rabH'SHoWs teosize dF ITPE the cdse where N-gijcssidase eatmERLRAS pEFfoFTiEd.
5Fig. 6ads adtiagrameinavhicti theirespansivepe ss of therpraduped=antidhdi & manpcloral aniibedy was
examined by FCM analysis._, (a) shows a result that binding, of anti-1ILT7 antibody tg IPC fraction of
A 5 O W Bl e b e At DT e oSS St HLBHY staiming with
the anti-Asrartibodytand anatiBDSA $0&htibeEyPTHE V@ fical ARis ishotvs theSre3PBASITERESS to

BDCA-2antibpdy and thedworizental axisshewsthgiesponsivenassda.each of the-psoducetgnti-ILT7
anflpodies. o £10. 80 ¢ a diagram In which the (espopsivenass of Ing praduced anfiLI L.
monocloral antibodies Was examlnedlby IEé analysis. %beiri%ssﬁows & fesurt inwhic ﬁin%ilng of
anti-ILT 7 Aatbadyates| LT otetie WhS exaniinée By using 293P cefisitto Whieh NiT7 afid FCrRy

expressigaaeators had beendntreduceddrhe yedicabaxissshowssthe:respansiveaessef-anti-HLAG
antibody, namely, the intensity of expressjon of ILT7 molecules to which FLAG t% was ,attac%gd and
i (

the 20 hBHZGHEINIE shoWsthe TesPolivattess Bf TESFECtve AntPIt T7 Aftibsdied - - Fiy: s a

diagram iR Which among the produced anti-ILT7 monoclonal antibodies, the responsiveness of two

clopes to humampperipherabblogd lymphocyies,wasexamined by FCManalysis: Three 25.0raphs on
the left shggvs the results of #1Jlagd three graphs on the Cr)ighk%l;n%ws results of #17.1n the%ﬁft side

'diagram%, egccﬁa)‘?ilsnvﬁ themar “efSILJT']? sh%\cfv%]‘tﬁé%jsponsivene%s 0 ?ﬁﬁﬁf‘ §?r¥fﬁ§r€ffxlﬁ e right
side diagranes] gachtaxis Withrthéamark ofileTZ2showslifid resporsivéness of 1T 7#19s 80Fig. 8 is a

result in whieh, binding agtivity of the produged.anti-Jdk E7.menegleralantiredies IKE74LL apddLE 7#17
to human Iymghocytes w%s com§ared with that of anzti-BDCA-Z antibod)éaa%% i;anrrgned._The,_vertical
talaxis

axis showsthe T8SpasivelfeSS o &MiEE D153 antibody And thé horizon USSWE S T the
regponsiveaess ofeach antibody 3% Fhdbisseact antibody: birlds1d @parfiontaf 0x123vpasitivet cell. It

is a diagf@@sswmget%r@ﬁ%@éﬁ g@i%@ respansivenessiwas, analyzed when lymphocyte gells
pGs,

were stimulated by two kinds, of and IFNa, , , , ,
effect onthepatientswith autolmmune diseases inwhich the expression

of IFNa is facilitated may be expected.
[0020]

25 Scant IPCs produce a large amount of IFN. Antibodies as many
as I¥N mclecules are necessary for neutralization of IFN. However,
producing cell activation is directly inhibited in the present
invention. As & result, a strong inhibitory effect on IFN can be
expected even if smaller amount of antibodies are used compared with

30 neutralization by anti-IFN antibody. Furthermore, in the case where
IFN is continuously produced, it is predicted that neutralization
by IFN antibodies ig transient inhibition. In the present invention,
since the activity of IPCs is inhibited, IFN production inhibiting
effect can be expected over a long periocd of time.

35

Brief Description of the Drawings
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Fig. 9a is a diagram showing amino acid sequences of family molecules with high homology to ILT7
molecules. Each amino acid 5 sequence of the extracellular region is mainly shown as an alignment;
Fig. 9b is a continuation of Fig. 9a; and Fig. 9c is a continuation of Fig. 9b. Fig. 10 is a result in
which the responsiveness of the produced anti-ILT7 monoclonal antibodies ILT7#11 and ILT7#17 to
ILT1, ILT2, 10 and ILT3 molecules was examined using. cells into which their expression vectors were
introduced. The upper diagram shows the results where the responsiveness to cells in which ILT7
molecule[%wiéttf?a FLAG tag had been coexpressed with FCRy was reaffirmed. The lower diagram
shows the results where the responsiveness to cells into which ILT1, ILT2, 15 ILT3, and FcRy were
introduced (left diagram 2157812 AGREdiagiam 2 AT ) TR eCHerZota Exis sHows e 1117
responstyeness ef eaemant-dL 7 antibody methigdll isa diagramshowming the effect-ef the g
producegxan I-ILT7 mon %ﬁ}}@néigogﬁﬁ LLZ#11 E‘Hdﬂ'-?né%“ n Ltl@}% int%réesrogenic 20 capacity of
e

eSSlOI')] Q : .%’@D I]__ Cg . .
human Iy ocytes. In the diagram, t orizontal axis shows IFNa concentration in a culture

supernatant when-iumah yriphoéed iidteistimiilated By ifldREs virds anathaXieiical akis'shows
the treatggrantibodies: The terma'nae: infections indicatassthe restilts eteells whigh wete Metsstinulated

by influenza virus. 25Fig. 12 is a diagramshqwing CDC activityof the producedanti-ILT7 manoclonal
anibOU A e Ay G0, Lo AR AT anGHG S atbostid doiamed from
any hybfidGrESereNiseeE: 80%0 dF thire ol CDE aetivity Wad Sxribifed-aethe@itibotyconterifration of
0.1 pig/m¥ orihighers i the ease of antikedies atherdban any-id 73 nenocienal antibedy 1 CHC

aciigity t8 t@li%?t cglls was not observed. Fig. 13 is a diagram showing internalization to target cells
of the produced anti-ILT7 monoclonal antibodies ILT7#17, ILT7#26, ILT7#37, ILT7#28, and ILT7#33.
The fluorescencé intendity DfARPCAY batindicarcrof thé anidurt 35 ofl LTFIantloT R antibodE femune

complexwhichwas present onthesurface of gells hetore dneubationand.-it is-detegted regardless of
whether | T7-ar%tki}-ILT7 ant it%oocl%/ immune, comﬁlex Is, present on the éatr%et cell snL#face oris .
incorpor?a &itto the Bt BT hdibation - Oh e Bther RanG, the fiiorescenteih eﬁ%ﬁf; gfoﬂai"ﬁqis an
indicator-of the ameudt of | LT dntiIL E7 ahtidodydrarmahe semples Wiichrenfaiisly arr tHeesurface of

cells afteripeubation. {hakis, the, fluoreseence-intensity of £LT G is decreased by internalization. Best
Mode for carryi e Invegtio%oozz 101t has been reported that hL}man ILT7

.out . .
(mmunoglabulint i Ao B ST SRt IAH ok S5 Epeaifioaily o eSedd FrpemEG5RT
dendriticcelISEGan e:2004sAp028 ;331 b 59w WS 120639 dARernatively it issalso knewn that

human ILI7 cap he-ysed as.a-predictivejrdicator forprognosis oflymphoma, G40200524043).15
However, a method for producing an antigody capable of recognizing fuman IET7 nas ot beel,
establishéd, °
20 antibody, namely, the intensity of cell-surface expression of ILTY
molecules to which FLAG tag was attached and the vertical axis shows
the number of cells.
Fig. 4 shows photographs in which ILT7 expressicon vector and
FcRy expression vector were introduced into cells and the association
256 ofmoleculeswasanalyzedby immunoprecipitationandWesternblotting.
The left side diagrams show results that ILT7 molecule was blotted
with anti~FLAG antibody after immuncprecipitating FcRy molecule with
anti-myc antibody (the drawing above) and FcRy molecule was blotted
with anti-myc antibody (the drawingbelow). Similarly, the right side
30 diagrams show results that ILT7 molecule was blotted with anti-FLAG
antibody after immunoprecipitating FcRy molecule with anti-FLAG
antibody (above) and FcRy molecule was blotted with anti-myc antibody
(below) .
Fig. 5 is a photograph in which glycosylation of ILT7 molecule
356 was examined by introduction of ILT7 expression vector and FcRy

expression vector into the cell and N~glycosidase treatment. The left

8



[0023] Human ILT7 consists of 499 amino acid residues as shown in SEQ ID NO: 2 and it is a
type 1 transmembrane protein comprising four 20 mmunoglobulin-like domains in the structure and
one transmembrane region (445-466; from 429 to 450 in SEQ ID NO: 2). Among 444 amino acid
residues including N-terminal, 16 amino acid residues (from-15 to -1, in SEQ ID NO: 2) are signal
sequences and 17 to 444 amino acid residues (from 1 to 428, in SEQ ID NO: 2) constitute an
extracellular 25 domain. On the other hand, the O-terminal region is an intracellular domain. Most of

portions of the human ILT7 are extracellular domains, and 3 ino acid residues constitute.
raeIAr Soan (Fort 67 & 450; ToR 51 (o285 SETD NOLDY IS Aot o bt a
motif, whighR Rafvelvedtindighalizition is prestnt iz 3o intracE bl ar dentdin: Aefall ferg@ aRfino

acid seqyense of iwman 4 T7 is showmin REQ- 2 AQ1H2 aadva hase seguence of eRNA-gnceding the
amino acid s quence is shown in SEQ ID NO: 1. Here, the coding regions of the matured peptide
(72)..(1@%35, SHOWH in SEQ ID NO: 1, do not comprise the termination and initiation codons. That is,
protéin 35 coding sequences whithcompiiseithé @rmiraticrsand hitiaionscoddnshis SEQIBDCRO: 1
are frqm_azﬂcﬁc;-rﬂ.]gi%&- n[l%%_%@l_oglaﬁ :@@er@&ﬁvgﬂatg@gaﬁiiiﬁ%adogm i§ﬁf@@ﬂ§®f@§ﬁ%@h
association of hymau with a signal-trans molecule. For e nle, most of t ¢ receptor
Y-chain$'ar& pre steﬁ‘tq“lﬁ% Ié?%lgégd%gn%%é i_nféllfgglﬁg‘rl o%éﬁnggor%(tsagglé" "5%?%3‘1’@%8%55{% or 7
tyrosinebaséd activation motil (FAMawhich istinvbiedrin sighatization. ITANPS aryaminoatids

sequencgporienywhichis cammonly sgen i adaptor molecules that aje associated withra -2
immunoreceptors such as Fc receptors. A motif such as YxxL (SEQ ID.10 NO: 76), Wrgbc&§? target of
tyrd ine?ol%gsﬁ %ratiﬁ,@fs X&%ﬁ%&&ﬁf‘rﬁw%ﬁ%ﬁe%ﬁl&naﬁ 1§ transmitted by the phosphofylation.

Known examitesiof thedsighal-transdusingemolecule, svhiels comprises PRARn @rciatratelldacdomain,

include ¢b3and BARJ24n addition_te-he;receptar /<chain. Among these signal-transducing
molecules, the 15 molecule associated with humarélll’%t? isgredicted to be the Ec receptor -ch%in.

Currently, a ligafid, 3whfth bindsto HMZh IPT had MdtbesT Fstina" (60551 THe presSent Mvehtors
confirmeththat ILT7/wasrspetifically 20 ekpressed imdtnaniPCs By lgenetékpressign analysis.) The

prasent inyentors considered that itwoauld pe,usgfulinthe stugy of IRC3, i an antibedy.canahle of

distinguishing human ILT7 fromother molecules immunologically could be obtained. However, many

molecul®$ witrSimHiar Sradtured BXistin IL T $arhily IndiGamglE R 72 M dIstifed SHNIPAE FSEPIILT2,
ILT3, ILT4dtd5sILTH: ob & HRr-8icomprise-khighly Fomologousamine=acid seéguencese particularly in

their extraceljular domains; Therefore. the present inventors,considered that it was difficuilt,to obtain an

antibody capable of distinguishing between these molecuies using a domain peptide comprising a
partial affRd 86 St s@quente’ wiich Eondttutean’ 8xtracailtar g(ﬁlr‘{ﬁa“i’r‘i“3 ﬁsaagltiﬁﬁﬂﬁﬁoﬁé‘ﬁ THER, the
présent inventars have dried to: producelan antijooy against swnah kdFoesing the eelisiexpirgégsing
human ILTY asimmunogens. [0026] However, the use of general expression vectors did not cause 35
the expression of cDNA of human ILT7 in animal cells. It has been reported that ILTI molecule having

a structure very Sihfitar fo HST7 d&5B8/t8S with the-PE réB&Ster yRhakt THAt RS when'cells il which
the Pc receptor ychainanas expressed steh as RBIn frat basephilictletkemid)cedls and B81& mouse

mg\fvtg\fé’é’%@%ﬁ%@sa‘ﬂe&%%%d asf1psteslis, the expressign oL I T ondhe callsurface was opserved .
25 graphs on the left shows the results of #11 and three graphs on the
right shows the results of #17. In the left side diagrams, each axis
with the mark of IT.T7 shows the responsiveness of ILT7#11. Similarly,
in the right side diagrams, each axis with the mark of ILT7 shows
the responsivensess of ILTT7#17.

30 Fig. 8 is a result in which binding activity of the produced
anti-ILT7 monoclonal antibodies TLT7#11 and ILT7#17 to human
lymphocytes was comparedwith that of anti-BDCA-2 antibody and examined.
The vertical axis shows the responsiveness of anti-CD123 antibody
and the horizontal axis shows the responsiveness of each antibody.

36 That is, each antibody binds to a porticn of CDLZ3 positive cell.

It is a diagram showing the results in which the responsiveness was
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5ifILT1 was forced to be expressed in 293 cells in which Pc receptor y-chain was not originally
expressed, the cell-surface expression was not observed. On the other hand, it was shown that the
cell-surface expression of ILT1 could be confirmed when ILT1 was coexpressed with the Fc
receptory-chain (Nakajima H. et al . , J. Immunology162:5-8.1999) . 10 However, there is no
information about an immunogen for producing ILT7 antibodies. [0027] For example, in the report,
RBL cells into which ILT1 gene is introduced are used as immunogens to produce ILT1 antibodies.
The 15 present inventors tried tg produce ILT7 antibodies using the combination of RBL cells with ILT7
gone in FHE S AT o HELEA HiOavor Bosi a1 W B 1 Ber s Sact 1 RBL
cells (P&A5), thENzell-surface expression of ILT7 was not observed, and therefore it could not be used
as an immunoger; #0[0028] = 5 Thespresentinventors have eonrducied dedicatadsresearcyimarder to
obtain the ntiboP%/ capat:}gr %f.relgo%nizing hum%n IlI'[ZNAs a iesuIE the pr serg inventors fougd that
the desirec aerﬁ}ﬁoﬁ/ c%ﬁi: be :b?oduc%raqbyogé’ing% spj*e0|ficnf(r}anes?8rrr€f§3d cell a8 anafnmjﬁangéjé’n and
completéd 28ahe preSenliinveritiohc Fhatibs the prasentiavaaton rekites'to asmonhsdlénalratibody
which biegls to ¢he extracelllar domain.of bumandlLTd.and felates;to g dragment-comprsing itsn
antigen bipding regjon. [0029] In the present invention, human ILT7 can be defined as a natural 30
molecul€ Whichis fessed in human IPCs or a molecule which is immunologically equivalent to ILT7
which is expressetkin Rdman P ECssinlthel presentlinvértios the hinding of antibodies to-hdmaedLT7
can be confirmed for gxample,as follgwsy,Gonfirmation:based, gnresponsivensss tp;huran cells:
35Accordin§g to the findings of the present inventors, spe%{ic expression of human ILT7 was observed

in AtmaA'tPcS T ORGInGY Hufnan® IEF T WA K O15tedtas A gt WHROLR BxXpidstioh 7&6&& fit- o
Plasmacytoiddendriticeells {Blobd 2002 T00; 32953303 :@ene. 2004 Apti28; 3331159:64)che

addition it Is also knownthat it canbe used asa marker of Plasmacytoiddendnitig.cells-(WQ03412061).

It is assumed 5 that Plasmacytoiddendritic cells and IPCs are mostly identical cell populations or their

large poﬁﬂﬁ’@%@@ COIFFBRS TREMIOFE MIAETRIiIE 78 E6RtFddiETSiTbetwesn tREsE %b%ﬁt%aéﬁéifﬁéf S
findings ol the psedent imventers. {8086 oG ensiderng suchaexXipressiohrafilecaf Alman [LTT first,
the, bindi ctivi I r Pl cytoi ndritic.ce A rtain subset i he
ime[:l)(g))rtant C ah%%?%f?@éf’%?%%%&%ﬁ%% gl,an%%E[O %% % ﬁﬁﬁﬁ% ?Fe’s?r%t@r%e%ggrg ?o%:HEeII

surface marKérs Specific'f® reSpecRE el FoputatoisGan e uSEG RS Btermilie Whethe? 15" certain
cell is IP£hon Plaisimacytoid ideddritic cell. For example, binding to the desired cells can be confirmed

by double stainipg with the é%ti!??g}grmc@%ﬂ%@ £qll surtace markers and the-anfibady whose

binding activity should be checked. That is, IPCs in the present invention comprises, for example, cells

which eXi5Hess BUEA2 010690 Corfirmatibh 3R Orirespdnsivendss totrarstornst talfs

expoessinghumary IbF7igenen lymphocytes. In the diagram, the horizontal axis
shows IFNo concentration in a culture supernatant when human
lymphocytes were stimulated by influenza virus and the vertical axis
shows the treated antibodies. The term “no infections” indicates the
results of cells which were not stimulated by influenza virus.

25 Fig. iZisadiagramshowingCDCactivityoftheproducedanti-ILT7
monoclonal antibodies ILT7#37, ILT7#28, and ILT7#33. Even when
anti~ILT7 monoclonal antibodies obtained fromany hybridoma were used,
80% crmore of CDC activity was exhibited at the antibody concentration
of 0.1 pg/ml or higher. In the case of antibodies other than anti-ILT7

30 monoclonal antibody, CDC activity to target cells was not observed.

Fig. 13 is a diagram showing internalization to target cells
of the produced anti-ILT7 monoclonal antibodies ILT7#17, ILTT7#26,
TLT7#37, ILT7#28, and ILTT7#33.

The fluorescence intensity of APC is an indicator of the amount

35 of ILT7-anti-ILT7 antiboedy immune complex which was present on the

surface of cells before incubation and it is detected regardless of
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The present inventors found that an immunological characteristic of ILT7 expressed in human IPCs
was reconstructed when expression 25 of human ILT7 gene was carried out under a specific condition.
Therefore, the responsiveness to human ILT7 can also be confirmed based on the responsiveness of
antibodies to cells into which a gene encoding ILT7 is artificially introduced. Namely, the present
invention relates to a monoclonal antibody which comprises the amino 30 acid sequence constituting
an extracellular domain as the extracellular domain and binds to a molecule coexpressed with the
signal-transducin cule arr s to,a fragment comprising, its antigen binding region. Here, the
extracelI"l“]llaéﬁafdc o%rg}lr??sl%oan%&s'e%@f% a%ng’rﬁ%%ggcﬁnéﬂéﬁq tence: a%/h%ﬁlc% r%%ﬁ%ﬁz‘s% gwgeel%ﬁ?oe tﬂ‘f 4 4th
position 85bf the N &erminal aring:acidsegaence shownth<sSEQUD NO:2r(figrube428in SEO ID

NO: 2). the drQrexample, therimmunelegicakeharacteristic of L Lirexpressed inhuman 1REsds
maintainge(? inhcells co-trans%? with @n_%&: ssion yector comprisirg%a NA eg}co%ng human ILT7
and an expr sgioaﬁn\%l&téroc é isinﬁ%ﬂf)N encga‘iﬁé fe gi&ﬁ%trﬁpaens f‘]nélbnge}r%gr’ejcﬁe X ffﬁgrlel%osre, a
trangformedtcedl, suhidli ceexprasses hurhan 1L T andathesignaltrartsducing ioletuler isspraferable to
confirm thechinding,affinity-ofrantibodies todhe extracellylar.domain.ofihuspan ILT7 in the present
invention. In the present invention, it is desirable to use a cell, which is not transformed as controls
when the responsiveness 10 of antibodies, is confirmed by using the transformed cell. Further, it is
also impgetant tbocenfirmrthatthevbindinguof antibodiesds hotdetected using the same host cell which
expresses;galy;the signal-transducing molecule as a control. [0032] 15In the present invention, a
molecule, which induces the expression of human ILT7 on the cell surface, can be used as the

sightal-transducidd MEiEcHiE T3t thERBEXFIEsEIbh™ Tﬁ&%&%—%ﬁsé&%@%&lé@@l‘éiﬁIf‘ﬁ prssent
inventiort cam atsollpe définedsas amobkeculeswhichdaniimpartethe imnaunofogicalchasacteristic 20 of

natural hwman, I-T7Z 10: af Igastthe extraceliular defpagin oflk £ molecylg in acellwhigh expresses

ILT7. As used herein, the term "immunoloilﬂal characteristic” of natural human ILT7 means

recognition by an QRtibody WHiEH BEs {6 htimarr IPES SHRcRtany, itié bréfdratte’to use PR reeptor
y-cha?n Qrs%i I_aAla]gﬂraslacsﬁglnsé—ﬁradsﬁh@mg rﬁolepmlegmmiaqooésbmmMVemﬁomm@ B’E/féé@pit_éfi .
y-chain isparticularly preferable asthe signal-transdycing mplecule. The Re receptar. Z-ghain isa
molecule conS|st|ngrof amino acid sequences shown in SEQ ID NO: 16. The signal-transducing

molecul& W be AiragsntdeHoR§ &8 IR H1F786 to be coexpressed is localized at the cell

surface. AXIBAY as human ILT7 to be coexpressed is localized at the cell surface, the mutation or

addition of the amina acid sequence.is permitted in the amina acid sequences, shown jn SEQURNO:

16. That is, the present invention provides methods for producing cells which produce a monoclonal 35
antibody'Whith hird$ fFthetext@cRIiEP Bomalt BFRHFER TETE dombrisiily B8 follbRinsteps of:
(1)zadministeringya cell which exegenausiynexpresses asprotein comprising extracethdarcdmaim=of

human IL. Tz and  moleculg comprising gmino agidl sgauences-described in 2EQ.ID NO: 1619,
immune animals; and 5(2) selecting an antibody producing cell which produces the

acid residues including N-terminal, 16 aminc acid residues (from -15

to -1, in SEQ ID NO: 2) are signal seguences and 17 to 444 amino acid

residues {(from 1 to 428, in SEQ ID NO: Z) constitute an extracellular

25  domain. On the other hand, the C-terminal region is an intracellular

domain. Most of portions of the human ILT7 are extracellular domains

and 33 amino acid residues constitute an intracellular domain (from

467 to 499; from 451 to 483, in SEQ ID NO: 2). It is not predicted

that a motif, which is invelved in signalization, is present in an

30 intracellular domain. A full length amino acid sequence of human ILT7

is shown in SEQ ID NO: 2 and a base seguence of cDNA encoding the

amino acld seguence is shown in SEQ IDNO: 1. Here, the coding regions

of the matured peptide (72)..{1520), shown in SEQ ID NO: 1, do not

comprise the termination and initiation codons. That is, protein

35 coding sequences which comprise the terminaticn and initiation codons

in S8EQ ID NO: 1 are from Z4 to 1523.
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antibody which binds to human ILT7 from antibody producing cells of the immune animals. [0033]
Subsequently, as the antibody which binds to human ILT7 in the 10 present invention, it is preferable
to use an antibody in which crossing with cell populations which are known to express ILT families
other than ILT7 is not observed. Specifically, as the antibody which binds to human ILT7 in the present
invention, it is preferable to use an antibody in which the binding to the cell populations which are
known 15 to express ILT families other than ILT7 cannot be observed under the same condition as the
condition[ 610\2/51' h the binding to IPCs was confirmed. As already described, for example, ILT2 and
ILT3 are expressed in not only PDC but also DC obtained fromMDDC or 0D34 positive cells (Gene.
2004 Ap 28; 3311 159629 Brftheiher hand,; the Z05&xpression ILTY EaARcibe-deectedtiel® the
differentigfionsefdPCscinto, dendritiecelis. Therefores theganiibody capnotdetgctine binding tobEs
obtained from MDDC or 9D3§ %1 sitive cells under the condition in which the binding tolIE’Cs can be
confirmed’is ¢o ep’ri§%\%slf’1 the a i%og3c/ wiiEH Binds to f?%ﬁi'?‘%inptﬁ%SperEEerllﬁn%ntlosn'. 2 6034]
ThedfollowiAg expressiorepdttcriis as 16 viet IETHamily Prolécules hale beshrepsEaptor
("TheKIRGeneClusters CagringtonsMaryanddMorman: Paul. Bethesda MDB)i-Natianal Library of
Medicinesg[US% ll\ll%% 28193, % y 20g4£rpra28' §31: %?%6?6} gg%%eéoreégpiantibog 3:_%((:) wfiich binds
to humaii TBES or PDCS and whose Eilndlng ton}%‘ec?ol?owing celfs cannotbe carfirmed is incldded in an
antibodyvavivg spedificity toriLTRapton eleyeloid lifddage cells (AforoeyieseHOsiddrived from

monocytesmmasrephagesy 35LE2; BBGs; B-eells; 10034 positive eelis, Es desived fromHO34rpositive
ceIJ%, and DCs erive_d.fr%m,monq:cgtes;*_“ILT ,.PDCs and DCs; IL'ES;trponoc¥tesé DOS derived

from 0D34 positive gelisT And Dt s dérived Fronf %8@0‘0@%& and’ ﬁ%?maonb%rylfe ir”?eaé}én %éﬁsﬁ 035]
That is, the rbdcioaltdrtivodyn ahidts bindstothe lexdrdrellule domaimhof:iuman 1WT7 inkthepresent

invention pegferably, comprises e monoelpnakantibady which bas dhe {ollowing inpwinslogical s
characteristics: 10a) the manogclonal antibody hinds to humg %PCS; agg h) theé)ciindin of IChe
monoclonal &Rt 00 lgr]i%]cp)redgg]ﬁs@éle&t%a?f}lo?ﬁ the g cyres T O

u‘f)n(%nss%%% of M&ho ytes’,
macrophages: Begellsy 0D 34 pasitive Aetls gand deadsificcells-dervertironrihese tells Cannot he
confirmeghundey the.condition-fos hinding fa.human-tPEs. 15: As the menaslonalantibedy. of the:

present invention, it is preferable to use an antibody in which the binding to monocytes, macrophages,

B cells, 6D%253d5itive LEHE Hnd defdritic 8By derived frdmdfese Beleidanhct be tonfitmedtifd@er the
conditior forrliinding, particularly to human IPCs. 20[0036]

[0025]
The present inventors confirmed that ILT7 was gpecifically
20  expressed in human IPCs by gene expression analysis. The present
inventors ceonsidered that it would be useful in the study of IPCs
ifanantibodycapableofdistinguishing human ILT7 fromothermolecules
immunclogically could be obtained. However, many mclecules with
similar structures exist in ILT family including ILT7. Molecules such
25 as ILT1, IrLT2, ILT3, ILT4, ILT5, ILT6, or LIR-8 comprise highly
homologous amino acld seguences, particularly in thelr extracelilular
domains. Therefore, the present inventors ceonsidered that it was
difficult to obtain an antibody capable of distinguishing between
these molecules using a domain peptide comprising a partial amine
30 acidseguencewhicheonstitute anextracellulardomainas an immunogen.
Then, the present inventors have tried to produce an antibody against
human ILT7 using the cells expressing human ILT7 as immunogens.
[0026]
However, the use of general expressicn vectors did not cause
35 the expression of cDNA of human ILT7 in animal cells. It has been

reported that ILT1 molecule having a structure very similar to ILT7
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Alternatively, the monoclonal antibody, which binds to the extracellular domain of human ILT7 in the
present invention, preferably comprises a monoclonal antibody which has the following immunological
characteristics: 25c) the monoclonal antibody binds to the transformed cell which is co-transfected with
an expression vector expressively carrying the DNA encoding human ILT7 and an expression vector
expressively carrying the DNA encoding the signal-transducing molecule; d) the binding to the host cell
prior to transformation cannot 30 be confirmed under the condition for binding to the co-transfected
cells as described.in c); or the.monoclonal antib%dy of th B%etse.nt inv\égntionjacgfr)lﬂprises a,

monoclonhafl Sﬁﬁﬁ&oﬁﬁ%}&bh%gﬁh%cfdﬁ%ﬁﬁﬁg} mhmu ﬁol%bf%:‘al characteristics 356 the b?"n%i‘?il}éjtgkf‘he
host cellvelsich exprasses only thd signaktansducing e ciife basrotii-canfirmeeanmder thé ¢

condition ok binding ta thescastransfectedealisas.deseiteding). [Q0BI werla the-presemtdnmention,
the fact th fnti} T7 monoclonal antrj _doe?tggtégtﬂsect \%/ith the ILT}gaSrQizlyr of oth?{l molecules 5

can be confirmeé u%r(?gX galisiin which each ICT amily was Torced 16 %%‘Serresseg.dT ha %‘,’\F%Fef'gl’ced
expiessibh, EDNA engodirngreatht L family b aathso Beid 8equénces EintfotlobedintcrasBppropriate

host cell, The-antiz|L L7 menaclonal antigody whose.crossing sheuldhe eonfimed ismade o contact
with the obtained transfgorm%d c%l TheliQ 1Q it can be conflrm%d that %he Q&_rlwdln ?ﬁ the acri}tlbody to
$ ILT fami ﬁ%

the cell, Which 3%press fy RoTecuIEs Bitter that T 17 & ot Gservad, the antibody’is able to

immunologicaily sistinguish Between IETZantbother T family: molEculess. Foreramphs thekamples

described below, the fact fhat the anthiLEZ mopoglonal antibody ehiained by thegresent 15 syention
does not intersect with ILT1, ILT2, andrgr,]T?, IS conflrrgo%d. Therefore, aL%Freferabée examgge of the
matloclonal affody MThe présétit inventioh s thd niorotionalantibody Binding 16 IET7 i which the
binding tolULT1aTZaAddET3 cannot be detected under the same condition. 20[0038]
Particularly; #5112 and ILT3 are genes whose expression in IPCs has been confirmed (Ju et al. Gene
331, 159-164, 2004). However, these molecules may show expression prquile uniqug to each,cell

type depending 6 thE F88pective differEntiafibn Tavels i IFES or 25" dohdifiors 'sudh as & Stinfulation
with viruses or dther ¢ ytokines skheaase ohan aptibedy,owhichds ablelfolimmuonclogidathy distitigaish

thgse ILT familymolscyles from ILT7 callows for speeifically-detecting changes j;the expgession of
ILT7. [0039] 30The,b|nd|r]1itg)%of a monoclonal antibody whase binding activity should be confirmed to

various Kifitts of RS Bantbetofifimmed based bn, foFEkambie tha BrmEpIE S DR T ismeny dn order
to confirArvtheespoasivenessiaflantizodiés basedan teeprincipies ofiflow BEtbmethy,dt iIsP815) ,

advantagﬂ%ut%éq_@-bghéﬁg%di§§wg§@9@9%%OfLT?’ was not observed, and therefore
it could not be used as an immunogen.
20 [0028]

The present inventors have conducted dedicated research inorder
to cbhbtain the antibody capable of recognizing human ILT7. As a result,
the present inventors found that the desiredantibody couldbe produced
by using a specific transfcormed cell as an immunogen and completed

256 the present invention. That is, the present invention relates to a
monoclonal antibody which binds to the extracellular domain of human
ILT7, and relates to a fragment comprising its antigen binding region.
(00297

In the present invention, human ILT7 can be defined as a natural

30 mclecule which is expressed in human IPCs or a molecule which is
immunolicgically egquivalent to ILT7 which is expressed in human IPCs.
In the present invention, the binding of antibodies to human ILT7
can be confirmed, for example, as follows.

- Confirmation basad on responsivensss te human cells:
35 According to the findings of the present inventors, specific

expressionof human ILT7 was observed in human IPCs. Originally, human
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35 atomic group which produces a detectable signal in advance . Generally, the fluorescent or
luminescent labels are used. Fluorescence-activated cell sorter (FACS) can be used to analyze the
binding of the fluorescent-labeled antibodies to cells based on the principle of flow cytometry. The use
of FACS allows for efficiently confirming the binding of a plurality of antibodies to a plurality 50f cells.
[0040] Specifically, for example, antibody A which has been previously found to be able to identify
IPCs and antibody B whose binding characteristics to IPCS should be analyzed are reacted with cell

10 populations comprisi PCs at the ime. Antj iOnBi i
quoresce?fj;(h?ees}’g%g: %vilcqg it!ser% ug%%a%;/ %I%s?t% %ﬂtfllsqige% g)g %?gs)%% a%%ﬁ)gdn% e% (i%/advqé{r?gg gl%}lgt%élvyg%%dwhere

both sigR&is &Fe tefectsd fromithecgsime €8l popliiations *the bitding B frfosetitbodies t6°the same
cell popalations; cair be confirmedkidn other wards; i 151isdound thatoih antibedies-A andkB hayve the
same binding charactegistics, In the case where.they bind to di pulations, it is_Clear that
both ant?bglé%z(%év%“d%sjsﬁsc?gfw Fn%ﬂ%ﬁ%%?%ﬁs%i%?f& 41% Z%b;&é)?zﬁé%a %gikaﬁpﬁe}gft %S%n%o%n%clonal
antibody-irdthefpresBacinventiba piay ddmprise almotivt|oral artio dPwhieh isirodiced bye 1 1
hybridorpadh T é#kkordLd F#leHybridemal b 741 kandhyhsidaralb i (#1T hawve heen, depesited with
National Institute of Advanced Industrial Science and Technology, International Ratent Organism
Depostal} i 2a AL LR MO RN 3P 10701 S FERN BD 10000 S oot i 505 The
specified d8pdSIONF content is as follows: (a) Appellation and address of depository institution
Appellationy National Institute of Advanced industrial Science and Technology, International Patent
Organism Depositary 30 Address: AIST Tsukuba Central -1-1, Higashi, uba-shi, Ibaraki,
ok (ip oode SUBHAED) (5 eSS G etonEs 203308 () RebaLion mar Bk PR
BP-10704 {rbridonta IVR7# 1 c) Weeessidn aupmbe FERNBRADTOS( ybHdB e [ET7#E7B L
35[0042} the-monedanalantibody=of the:presgnt inventionypay. bea-fragmest. gomprishg ik, antigen

binding regon, For example, an anbody fraqment compricing, the antgenbinding teglon whichJs
obtained’ y enzyma%m (ﬁges ion of [gG can used asf e anﬁbo&y mqﬁfe preser% invention.
Specificaly: @nfibodycfizprrents suelvas Fabrndadi(apbh)2 canbe used todetermine whether
15 a certain cell is IPC or Plasmacytold dendritic cell. For example,
binding to the desired cells can be confirmed by double staining with
the antibody which binds to cell surface markers and the antibody
whose binding activity should be checked. That is, IPCs in the present
invention comprises, for example, cells which express BDCAZ.
20 [0031]
~Confirmationbasedon responsivenesstotransfiormedcells expressing
human ILT7 gene:
The present inventors fcund that an immunological characteristic
of TLT7 expressed in human IPCs was reconstructed when expression
25 of human ILT7 gene was carried out under a specific condition.
Therefore, the responsiveness te human ILT7 can also be confirmed
based on the responsiveness of antibodies to cells into which a gene
encoding ILT7 is artificially introduced. Namely, the present
invention relates Lo a monoclonal antibody which comprises the amino
30 acid sequence constituting an extracellular domain as the
extracellular domain and binds to a molecule coexpressed with the
signal~transducing molecule or relates to a fragment comprising its
antigen binding region. Here, the extracellular domain is composed
cf anaminoc acid sequence which correspondstothe l7thtod444thposition
35 of The N terminal amino acid seguence shown in SEQ ID NO: 2 (from
1 to 428 in SEQ ID NO: 2.
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5 can be obtained by digestion with papain or pepsin. It is well known that these antibody fragments
can be used as antibody molecules which have affinity for antibodies. Alternatively, antibodies
constructed by genetic recombination can also be used as long as satisfactory antigen-binding activity
is maintained. Examples of the antibodies 10 constructed by genetic recombination comprise chimeric
antibodies, CDR-transplanted antibodies, single chain Fvs, diabodies, linear antibodies, and
polyspecific antibodies formed of antibody fragments. It is common knowledge that these antibodies
can be given by using monogclonal antibodies or antibody. producing cells whi uce the 15
atbodis. 0043 - LS C AT B LT 110 AR et et blAThed By 2ihg a
specific transtoriied €6l dssarsinmenogesh 1 Thae isl thepresentsiiveritioh velates tosx aietissd for
producing.cells whishpreduce,29 amoreclenal-antibathnwhichbinds to.the.exttacelular damajn of
human ILT7, co,mprisi%gréh%nfollowgwggst s of:, (}%admirgi'lstelrina| a c§ll which eng}%sseig, an
exogeno%%mﬁjrgfé?ﬁ ¢é p i ar&?r ceffu @dg%%ﬂﬁ%f UMARTET? and an €xdgenous Aidlectie Which
is agsociatad-with hommeat| LT o, inwhuodi aninsals raieb 25 (2)selecling anzantibbly producing cell
which preduges the,anfibady which binds fochuman U 17-fremantibody pradycing cglis gf the:immune

animals. . The antibody producing cells thus obtained or the immortaljzed antibody producing cells
ore cultHd S0 e BoaHa AGFOAGnAF 30 ARUBRGTES Cobe e GUaed o N ar et
referencelte the esethodifor enmoctalizingrantittody producing eells; varioustmethodss arsakriewno[0044]
In the method f@éPﬁQ%‘HH‘Qr{% monaclonal antihody ofthe present 3e-inventian, ysable.exarples of

the molecule, which is associated with human ILT7 for producing a transformed cell to be used as an
imMilinogén? ConipieeTIl mermbrane Broteing. AMcHy thém: BSigraimiditing mSiBEH_SWhich is
localizediin cell mémbrames; is-preferablectondseras arcell méembiramel proteinn dnes present investion.
The term, ;signaltransdycing;malecyle” means @ molecle which.is assoriated o with proteins and

cells having receptor structuresin the extracellular domain and transmits the stimulation of binding of
ligands o réB&gtord s Ceffs: EkdRTIES bf fhefSighalGrarisditing molecule comprise Fc receptor

7-chain, DABZLZ, or the like. For example, Fcreceptory-chain is preferable to use as a cell membrane

pratgin in the pregent inveption..1Q Amjna acid sequenges of human RAEL2 and F¢ recgptor 7-chain

as well as a base sequence of cDNA, which encodes the sequences, are publicly known. Abase

sequence B ftmTar Bc e cdptor 7-chiafn’ aRd ah Hiifs Aeid ¥éqistice WREh S eHESde By thé base
sequenceiaresshowreinSEQIBN@s] #bahd 16; respectivelyx 15{G045]n . [hikhe present invention,

a ransfarmed.cell. to e used as an mmunegen cap,be (%th@gg@yip{@ggganfog%@_rgelgo a,cell

expressivel .carré/ing the following (a) and (b): ) an exogenous polynucleotide encoding an
amino a@iﬁ‘é@ﬁ% RO CoPHSIHY T Bxtrde dffiftardorh&in BRROMaRE ahgharactepyghic
exagenaous polynicieéotiderancading Feareseptosaschaine extracellular domain of ILT7
molecule in a cell which expresses ILT7. As used herein, the term
“immunological characteristic” ofnatural human ILT7 means recognition
by an antibody which binds to human IPCs.

Specifically, 1t 1is preferable to use Fc receptor y-chain orx

bo
(4

DAP1Z as a signal-transducing molecule. In the present invention,
the Fc receptor v-chain is particularly preferable as the
signal~transducing molecule. The Fc receptor y-chain is a molecule
consisting of amino acid seguences shown in SEQ ID NO: 16. The
signal-~transducing molecule may be a fragment as long as human ILT7
30  to be coexpressed 1g localized at the cell surface. As long as human
ILT7 to be coexpressed 1s localized at the cell surface, the mutation
or addition of the amine acid sequence is permitted in the amino acid
sequences shown in SEQ ID NO: 16. That is, the present invention
provides methods for producing cells which produce a monoclonal
35 antibody which binds to the extracellular dcemain of human ILT7,

comprising the following steps of:

15



In the present invention, an exogenous polynucleotide means a polynucleotide which is artificially
introduced into a host cell. When human cells are used as cells, human genes are introduced into 25
human cells. In such a combination, an artificially introduced polynucleotide means the exogenous
polynucleotide. Therefore, ectopic expression of human ILT7 or human Fc receptor 7-chain is
comprised in expression of the exogenous polynucleotide. [0046] 30As used herein, the term
"extracellular domain of human ILT7" means the amino acid sequence from the 17th to 444th position
of the amino acig Ezqggacl% dg%%r:icbied in SC%QS{ED IPIIO(:: 2 W}Qichecoor{les?onedxs to etQ% ggtgacq}%;%%ri%omain
of the amino acid sequence %Trom 110°428"n 6 D R]S %? AS'An dmind acid sequeﬁce comprising
the extraceligiat 354 AvaiT 6FRUMBRIETRIREhE piesBRainvention itis preferble teugerthéidmino

acid sequenee whichicemprises eachsegionsios exanpie, starting from the Nderninaldnerder; of the
following; [Signal sequence + extracellular domain + transmembrane domain + intracellular region]

Alternativgly, an amino acid sequence, which partially lacks 5 an intracellular region as described
below, is includeddn tiie€ affiric-asideseciehtl edmprisiib therextizeellulah demait eBH@Ran1bE7 in

the presgntinvetipR:niSignal:seguencehextracetular demain titransmembrane demain t-a peortion
of intrac%lllluéarﬁion% 10Fur%th«?rmore, a structure, which lacks an intracellular region as mentioned

below, is included ifl the' amiito S¢id sequence comprising the extracellular domain of human ILT7 in
the preseéftinveéntion. [Signal sequence + extracellular domain + transmembrane domain] [0047] 15In

the structure, regjons othes than,the extrageliular demainnay, be;aming acid. seguences whichare
selected from the amino acid se(luence shcr});e/vn in §E§ ID NO: 2, or ng%éﬁg ,congkgge{? with other amino
acigoseqﬁgﬁégélﬁ&/}?ﬁfgeﬁgﬁl%%gy With e regichs: BoPesample 2 he aiming it sequetcd ednstituting
a signal segliened, ‘a ransrhenibrase 20idomairg dreban irtracetiolar segiod magbel ar aminbeacid
sequence Qi L familys melecyles.othepthar el /s Or: f1may be-combinad yathiheaminoacith s

sequence of ILT familg ir]7 species other than human. Further, the amino acid sequence, which
rt

constituteS régidng other thah the extaG8fiar dGMaiH, ThEy comptiseR mutatn'in the rafge3"

antibedy in which the binding to the cell populations which are known
18 tc express ILT families other than ILT7 canncot be observed under the
same condition as the condition in which the binding to IPCs was
confirmed. As already described, for example, ILTZ and ILT3 are
expressed innot only PDChut also DCobtained fromMDDC or CD34 positive
cells (Gene. 2004 Ap 28; 331: 159-¢64.,). On the cother hand, the
20 expression ILT7 cannot be detected due to the differentiation of IPCs
into dendritic cells. Therefcore, the antibody cannot detect the
binding to DCs obtained from MDDC or CD34 positive cells under the
condition in which the binding to IPCs can be confirmed is comprised
in the antibody which binds to human ILT 7 in the present invention.
25 (00347
The following expression patterns as to other ILT family
molecules have been reported (“"The KIR Gene Cluster” Carrington, Mary
and Norman, Paul. Bethesda (MD): National Library of Medicine (US),
NCBI; 2003, Gene. 2004 Apr 28; 331: 15%-64.). Therefore, an antibody
30 which binds to human IPCs or PDCs and whose binding to the following
cells cannot be confirmedis included in an antibody having specificity
to ILT7:
ILTl; myeloid lineage cells {(monocytes, DCs derived from
meonocytes, macrophages);
35 ILTZ; PDCs, Bcells, CD34 positive cells, DCs derived from CD34

positive cells, and DCs derived from monocytes;
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25 capable of maintaining the function of each region. Alternatively, other regions may intervene
between each region. For example, an epitope tag such as FLAG can also be inserted between the
signal sequence and the extracellular domain. Particularly, the signal sequence is removed by
processing during its transfer to the cell membrane surface 30 after being translated into protein.
Therefore, arbitrary amino acid sequence, which induces transit of the translated protein to the cell
membrane, can be used as the signal sequence. More specifically, it is preferable to use the amino
acid sequence @E’@B',D NQ: 2) of hu LT7 as the amino acid sequence comprising the
extracellular domain 35 of human ILT7. [0048] Therefore, in the present invention, an arbitrary
base sequence Whith/eACBHRS 8 amirccatitisetftiéncedonstitting the-aBévesmertioréd sttuture
[signal sequeneel+extracelitargamain «transmembrane domain + intracellular region] can be used

as the polynucleptide which 5 copstitutes the exogengus polynucleotide described in (a). For example,
the amino acid sequence of SEQ'ID NO: 2 is encoded by the base sequence described in SEQ ID NO:

1. [6049] Wt?l%}present invention, an expression vector expressively 10 carrying the above-mentioned
polynucleotides ta)=andi@) may:be:introdused to antappragrjatetiost cel injerdes ta pbtain a
transforme Il to be.use an immunogen. . Polynucleatides (a) and (b) can_be.carried on one
rector O et T o s T S ey Ve AP et LAl are
co-transfeBted 1587ith S RiRHS Bh VettcrsP (0050 L chpPtaferable exahiplés of the host cellintthe
present iwention eemprisegmammalian cells. Specific examples of the host cell comprise cells derived

from humans, monkeys, mice or rats, Particularly, the 20 cells derived from_humans are preferable as
oLl cols. For sYAmBIE TS AATorATid 16 e JUE CoIN Servet NaRHurman Ja 5 hoskcellin he

present inventioR.) 298 ceils €4h be btdifcdATCTAERALL LIS Interl ditien Cée i dérived frdm
immunesﬁéﬂl@@lise%ﬁﬁ z%%@tﬂ@e%@@@ bestkeells; When ﬁ@f@@%{h@ﬁ,f&@m%@wg@}m&q@% used
as immunogens, itle immunological responsefo Nost cells s given. For that reason. an antiady
against the extfacefiirar omain of exogenously eéxpréssed ILT7 can be obtained efficiently
Thereforez ferodxdrapleswhenmhide dréaise ds imone animalst celisiderged fromimice ¢&f also be

usesl as host celis; 30[Q0544 Jheahove-mentioned pelynucleotidesean be transformed into cells by
carrying them on a vector capable of inducing expression in host cells. Commercially available vectors,
hioh GAH FHLCB S exthecont i MAmATAN cie e §560 EABretion Sette eSS as
pCMV-Seiipt(R) extor; P505 Mettor imhpwfactured oy Stratagene).opcDNA3 A ¢manafdetaied By

Invitrogen) san: he usedfor the presente confirmed under the condition for binding,
particularly to human IPCs.

20 [0036]

Alternatively, the monocleonal antibody, which binds to the
extracellular domainof human ILT7 inthe present invention, preferably
comprises amonocleonal antibody which has the following immunological
characteristics:

25 <) the monoclonal antibody binds to the transformed cell which
is co-transfected with an expression vector expressively carrying
the DNA encoding human ILT7 and an expression vector expressively
carrying the DNA enceding the signal-transducing molecule;

d) the binding tc the host cell prior to transformation cannot

30 be confirmed under the condition for binding to the co-transfected
cells as deécribed in c¢}; or

the monoclonal antibody of the present invention comprises a
monoclonal antibedy which has the following immunological
characteristics:

35 @) the binding to the host cell which expresses only the

signal-transducing meclecule cannot be confirmed under the condition
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invention. [0052] The transformed cells thus obtained are administered to immune animals
together with additional components such as adjuvants, if 5 necessary. Usable examples of the
adjuvant include Freund's complete adjuvant, and the like. In case of using mice as immune animals,
the transformed cells can be administeredinthe range of 104 to 109cells, more specifically 104 to 106
cells. Generally, multiple doses of immunogen are given at regular intervals until the antibody titer 10
is elevated. For example, in the case of a short-term immunization, the transformed cells are
administeted at. 210 4 lay ntaivals i specifically atdtervals.ot3 days. aflergdministering twice
or three times , antibody producing cells can be recovered. Alternatively, they are administered once
weekly a[rfboeﬁ"?tﬂbody producing cells can 15 also be recovered after administering five or six times.
[0053] In the present iventinn, thevecovered antibotyprodueing-cells-are tloneshiogive.a 1
monoclonal antibpdies. It is preferable that the antib producing cells are immaorialized for. cloning.
For examLle B0 te LT TUEs AP o by 8 b o Evbthoc o Hanstaraton By
Epstein-Bafr Vifus (EBVY eas besised &8 thesmigthgd of immrialization o Ahtiboidy predicisy Eélls.
[0054] Asdos antibedy: roduting cedls, one eell producasreneskind pf2hiantibedy itheeedene, the
establisq;g%n of 8%')' EPojpr%atailocns Oldegeiv%d 11,‘1r(c:)‘£§n ong g%ljcg.gdglogigﬂg)n%llogs fgr égr%dur(::iln mono lonal
antibodies T Thé hy fidoma method involves the processin Which an i%ocﬁ/ pP uc‘?ng Gelfs are fused
with an &spropriaté:&elt e, WHiEH igipmmaefalized &Ad tHepSubEQEE t6 ERRg T hehifimertalized
antibody-preduecing30Lalisicanhesloned by atechrigue suek as limitingdilution aiethodr i ds,known

thaj there are lots. of gell ines usefu for the hybridoma method. These celllines are excellenti the
immortalizatioh e Iciency oﬁymphocytlc cells and have various geneﬁc markers which are neéded to
select thetsideessfulyfasedddlls: Furthemakrepthe 85 productiomof ahiibody prodasing ces is

intended; :gecelh ling fagking the ability, to-praduge.antibodies gan alsebe ssed- {0835] 1.7 Femg

example,%ousgﬂy%lomis P3>F63A§§.653 (,%TCC CRL- 5802 and P3$3A§U.1£@TOOO§ -1597) are
widely uSed 35 usefdi el inES for the C8ll fusion method fof mice orTats: i g@esn%ra, a yf)erlé)c‘)’gma is5
producetitby fhe fusiontof heraogenedus 'cells; whilena manodlonalyantibedy: edribalsdbecaistaitied from

heigro h}(QE}@%E@JEP@c%Qiff%_%niﬁl@%@%%é@‘%’lgzﬁ'%J@b_&r,e|§§?@|25,p%9l@5ﬂ9@§6ﬂ_§9,%ﬁ{fﬂ9§9é@&0|5 of
the cell fusion I%ave beengubll ly k% wn. 10 Thi;[ Is, %ntl?gdy&oduim cells of |,r%r?negne animals are
mixed mf#ﬂ%% Spifate Fusioi parRers o PerErm céliusion. UeaBie Skimplet of 11 Entbody
producingresieintlude splehiercélls, Hmphooytel celislcelactéd fror thel lymyphandde, and peripheral

blood B cglisiAs fusignpariners, varigys cell lines-described preyiousik can be,used: The same
polyethy(ljene gl%/col method and electric fusion method can be used for cell fusion.

ondition.
20 [0038]
Particularly, ILTZ2 and ILT3 are genes whose expression in IPCs
has been confirmed (Juet al. Gene 331, 159-164, 2004} . However, these

molecules may show expression profiles unigque to each cell type
depending on the respective differentiation levels in IPCs or

25 conditions such as the stimulation with viruses or other cytokines.
The use of an antibody, which is able to immunologically distinguish
these ILT familymolecules from ILT7, allows for specificallydetecting
changes in the expression of ILT7.

[0039]

30 The binding of a monoclonal antibody whose binding activity
should be confirmed tc various kinds of cells can be confirmed based
on, for example, the principle of flow cytometry. In order to confirm
the responsiveness of antibodies based on the principle of flow
cytometry, it is advantageous to label antibodies with molecule ox

35 atomicgroupwhichproducesadetectable gsignal inadvance. Generally,

the fluorescent or luminescent labels are used.
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Next, on the basis of selective markers of fused cells, the successfully fused cells are selected . For
example , when HAT sensitive cell line is used for cell fusion, the successfully fused cells are 20
selected by selecting cells growing in HAT medium. Further, it is confirmed that the antibodies
produced by the selected cells have the desired responsiveness. [0057] Each hybridoma is screened
based on the responsiveness of 25 antibodies. That is, the hybridoma producing antibodies which bind
to human ILT7 is selected by the method as described previously. Preferably, when the selected
hybridoma js subcioned and then the production of the ired antibody is finally confirmed, the
oM men A o0 s S5 ettt 38 B T3 THomS Bhodcing s odoa) 3nuBody b o e Gt
inventior® 10058]9 ©f Sgerificafly rthessired HybHESnT EdiP BE Sefedteddsased & el on the
responsiveness o bumar cells orthedesponsivenessde the transformned eellawhichrexpressesikuman
ILT7 gene, The antbodies, 3. whichbind-to,cells, can.be detected based on the principle of
immunoassay. Eor ‘egamp e, q fA Which GsBs ceffs as lciln(tjlgens, can’ be tilized Tof dstection of the
desited &ntisodlyl Specifically, a culture supernatant of hybridoma is made to contact with a support on
which human ¢PC or the transformed cell used as an immunogen. In the case where the culture
supernatant comprises the desired antibody, 5.the antihody js trapped.in the cell immobilized gn the
SUbpOTE Then, (Kb St ke 1 sSAarABa o the-Cltirs Suierh AN, ien TS WAdHe 1o
necessafp THerégftare thdantibodyitrappedtin th&Sslid phase tah deévidietteds Antantidody, which
recognizes anantihody; car beuseddor thedetaction ehantipogdies: For exampley an antibady;10 of
maoyse can bel:%tected bg/ an anti-mo ecimrr%up%globulin antibody. The ,detﬁ?cgon is‘easJy.thh(?
antibody> WHIcH recognize8 B Atibady” s abeleds Jéabie examples of the Tabel Tdudie ersymes,
fluoresc@nt tyes bamitbgcdiit dyds: anethetike. Onithe othecharelnpanislesyantsdniinper aaddf a

microtiter 1 5cplatescan pedisedas the suppatten whighweells are immabilized, Gellsicanbe are

immobilized on particles made of plastic_or the surface of a container, by physical adsarption. Usable
exampIER S S SUPporE b ROy B InGIatE b s PaJE o paat e LA
vessels. 20[0059]s amelcihé Isategtiohsdf hybeidoaras; the productien of the antibedy against notILT7

bug the host eglhafthe,transformed cell used as an igmuRogensmay: he predistes: For example , as

illustrated in Examples , in the case where a human cell is used as an immunogen and a mouse 25 is

used as FAIRTHIIGE aRim&Sthe hImaRTelds fecBlzed 454 6reigh Sthstand€ s, e production
of an antibedy, athicl binds-ta. thecforeigntsubstance; ispredicteds i trerpreserit imentionnitisg
intended-{o.qhtain.an aptibady capable of recognizing human ILT7. Therefore, it is not necessary to
obtain an antibody which recognizes 30 human cell antigens other than human ILT7. In order to
remove IWQr‘i‘&dmas, which produce such an antibody in screening, undesired antibodies, can be
ab3orbed prior té the €bafinhdtior of thelantifody: sespaonsiveness. 40360] 35k ndesined antibedies can

be absorhgdby ap.antigen Lo which.an anfibody-presumed to-gxistbinds. Specifically for example, an

hybridoma ILT7#11 or ILT7#17. Hybridoma ILT7#11 andhybridoma ILT7417
have been deposited with National Institute of Advanced Industrial
ScienceandTechnoleogy, International Patent OrganismDepositaryunder

25 Accession Nos. FERM BP-10704 and FERM BP-10705 on Oct. 21, 2005.

The specified depository content is as follows:

{a) Appellation and address of depositcery institution
Appellation: National Institute cof Advanced Industrial Science and
Technology, Internatioconal Patent Organism Depositary

30 Address: AIST Tsukuba Central 6, 1-1-1, Higashi, Tsukuba-shi, Ibaraki,
Japan (zip code 3205-8566)
(b) Deposited date: October 21, 2005
(c} Accession number: FERM BP~10704 (hybridoma ILT7#11)
(¢) Accession number: FERM BP-~10705 (hvbridoma ILT7#17)

35 [0042]

Themonecclonal antibody of thepresent inventionmaybea fragment
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~antibody against human cell antigens other than human ILT7 can be absorbed by a cell which cannot
detect the expression of human ILT7. In the present invention, it is preferable to use the host cell used
for the immunogen as an antigen for absorbing the undesired antibodies 5 Alternatively, a host cell
which does not express the extracellular domain of human ILT7, but expresses molecule which
associates with ILT7 can be used as the antigen for absorbing the antibodies. [0061] As for the
monoclonal antibody whose binding activity to antigen 10 is confirmed, its actual effect on the IPC

activity i irmed, if necessary. ffect on |P e copfi tho :

ethods SeEDb elon O00DT As for the mortonianal aribody!of e et venton 3 1
hybridorh& FP8EICEng THE FoHoetidl artibbdy 8 chlttrbthshd BE-fforbeidhal hihtboby of five present
inventior iszkecovered froey theciesulting culidre cEhe dwdridorna camhe coliyrechirt vt porinarivo. In

th .of in vitrg, th bri ' ' ,
e case, of 0 yito, fhe Rybridoma.can %%%!‘gg/%%egiﬁ%%ﬁéﬂ%v%88'6“5%”%%%“5%”?'?£§ )2

veEntidn & :
RPMI1640. The immundglobulin secre th ma is accumulated in the culture
supernatst Prhefeters five MoASEIERAITATIbOHY DPfHeAprasehthiiEhtion carkbeoltined By
collectingithe cultuse supernatant and pusifyisgds [if becessar dt iseasiestp pulitythedmmuneglobulin
when serum is nat.added fo the culture. medium, However,.for the purpase of more rapid 25 .
prolifer:ﬂ%ﬁ %fat%%tlh?/gﬁgcfrﬁg ahd ;H%ﬂf%alt?ésn' of %r%ggélfptr% l?ét?g’n ,gfb%%s?g%f%gv%eg ggﬂzﬁ? Ea also
be addeldito ¥56 etiktreREaiUM. o063 CaThé hjBridmatan d@iso betltafePiivivd. SSétifitally,
the intrapgtitopealsuliivation ektheshybridema:cantbe mage by inogulaling:30¢he hybritooat into the
abdominal ca\éiEy og:nud% micg. Iée/lppgclo{;rj\aloa%til%oac%iel% are accumulated in the.ascites, gg(arieg%re, if the
astites isObtaingd and purified ‘as needed, the Tequired nionoclonal antibody can be produced. The
obtained Rfonbtlnabantiicdies san bedppropriataly fodified or brGoesdédny aeedrdahe8with the
intended: 35use, 40Q64] and Jhemeneclenal antibedy: ok the prasantinventioncan beexpressed by

obtaining cDNA which encodes the antigen_binding regiqn. of antibody from the hybridoma and
inserting%iﬁﬁtéL gncaopnfinr“(())ﬁlria%réog;b%?%?orj%g{}ggto?gﬁﬁgeete%hnjl“q%u%d,}“l% var%%ﬁ cr:%ef\lg %N%ﬁgh ehcodes
variableregion ‘of mntibody Sisbbtained and-thepdy i expressad i ah bpprbprateresttet, IS known.
In gglditign,thg method in which a chimeric antibody is made by ligating a variable region comprising
the antigen bi ging region into a constant region is also known. [0065] 10Preferable examples of the
monocloh[g? aﬁ body in the present invention comprise monoclonal antibodies produced by hybridoma
#11 (Accession iumbern RERNBR 101049 hybfiddrh® #2 7 ¢AEcession humbern be obtained

by using a specific transformed cell as an immunogen. That is, the
present invention relates toamethod for producing cells which produce

20 amonoclonal antibody which binds to the extracellular demain of human
ILT7, comprising the following steps of:

(1) administering a cell which expresses an exogenous protein
comprisingextracellular domainof human ILT7 and an excgenous molecule
which is associated with human ILT7 to immune animals; and

25 (2) selecting an antibody producing cell which produces the
antibody which binds to human ILT7 from antibody producing cells of
the immune animals.

The antibody producing cells thus obtained or the immortalized
antibody producing cells are cultured and the desired monoclonal

30 antibodies can be recovered from the cultures. With reference to the
method for immortalizing antibody producing cells, various methods
are known.

[0044]

Inthemethod forproducing themonoclonal antibodyof thepresent

35 invention, usable examples of the molecule, which ig associated with

human ILT7 for producing a transformed cell to be used as an immunogen,

20



FERN BP-10705), or hybridoma #37. Amino acid sequences which constitute variable regions of these
monoclonal antibodies as well 15 as base sequences of cDNA encoding thereof are described below.
Therefore, for example, chimeric antibodies to be obtained by conjugating these variable regions to
constant regions of other immunoglobulins are preferable in the present invention. In amino acid
sequences described in the Sequence Listing, the amino acid 20 sequence from 1 to C terminus
constitutes a mature protein. That is, the consecutive amino acid sequence from 1 to C terminus for

cach aming Ag.sequence s amalile sequence,of eaghaginn agid seuence: Qn g athex fgnd

e
the amino acid sequence represented by a numerical va?ue from N terminus to -1 Is a signa
sequencid Heavy ehafif vaftabie réidnligRichainiPriaBIETFEgBR 211 SEG TS NO238SEE IBNO: 40
(base segiencel:SEQiENNC: B9 (@mine agid:sequence) #3 ¢ SEQ MR NM 142 (basesseguence) SEQ
ID NO: 43 (amine acid sequence) #37-SEQ-ID,NO; 46_(hase nce).SEQ ID NO: 4 ing acid
equenes) e S T e 1 e il st e S P o e st eadance)

SEQ® ID NG: U5 affiid acia d6Gueric e SETL| DGO 48 Isdse segueht ) SEE By NG 40! (dmiAd acid

sequencgdmain and transmits the stimulation of binding of ligands to receptors
inte cells. Examples of the signal-transducing molecule comprise Fc
receptor y-chain, DAPLZ, or the like. For example, Fc receptor y-chain
ispreferabletouseasacellmembraneproteininthe present invention.

10 Amino acid seguences of human DAP12 and Fc receptor y-chain as well
as a base sequence of ¢cDNA, which encedes the sequences, are publicly
known. A base sequence of human Fc receptor y-chain and an amino acid
sequence which is encoded by the base segquence are shown in 3EQ ID
NOs: 15 and 16, respectively.

15 10045]

In the present invention, a transformed cell to be used as an
immunogen canbeobtainedbypreparing, forexample, acell expressively
carryving the folleowing {(a) and (b):

(a) an exogenous polynucleotide encoding an amino acid sequence

20 comprising an extracellular domain of human ILT7; and

(b} an exocogenous polynucleotide encoding Fc receptor y-chain.

In the present invention, an exogenous polynuclectide means a
polynucleotide which is artificially introduced into a host cell.
When human cells are used as cells, human genes are introduced into

25  human cells. In such a combination, an artificially introduced
polynucleotide means the exogenous polynucleotide. Therefore,
ectoplic expressiocn of human ILT7 or human Fc receptor y-chain is
comprised in expressicn of the exogenous polynucleotide.

[0046]

30 As used herein, the term “extracellular domain of human ILT7”
means the amino acid sequence from the 17th to 444th position of the
amino acid sequence described in SEQ ID NO: 2 which corresponds to
the extracellular domain of the amino acid seguence {(from 1 to 428
IinSEQIDNO: 2). Asanaminoacidsegquence comprisingtheextracellular

35 domain of human ILT7 in the present invention, it is preferable to

use the amino acid sequence which comprises each region, for example,
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25For example, a mouse (variable region)-human (constant region) chimeric antibody can be made by
ligating these variable region genes into a human IgG1 heavy chain constant region and a gene
encoding human Ig kappa light chain constant region, respectively. Amino acid sequences of such a
chimeric antibody and base sequences encoding thereof are respectively described below. Chimeric
antibodies 5 specified by these sequences show the construction of a preferred embodiment of
anti-ILT7 monoclonal antibody in the present invention. In the following amino acid sequences of

chimeric aniiboglies, the,aming agid segence fromNJeminus {0 ch gorespands.oithe signal
sequence and the’amino acid sequence from 1 to C terminus corresponds 10 to the mature protein .

That is, & thifiéric SREBGH Coripfigéd 8FReavy dtd Rgitcchains, WHdTESTSG0TEhe Shing acid

sequenceframdetnl G termings famgach amino acid sequence, is preferable in the present invention.

Heavy Chai”Lig'}&g,fe%@?%%%%'D%Og%qg?fa'&%!os:@%@%s Sequence)base seauencelaFQ ID

NO: 51SEQ ID N amino acid sequence)(amino acid sequence) #17 SEQ ID NO: 54SEQ ID NO:
56 (baseBedlERcs)hake lSEqUE ey SEO PREE 55SEOIDNO: 57 (dHinbHedd Sequefc@YEmino
acid sequeneexRO66hEaFurher: the antiger-binding astivity:efrmaneelonabantihodyrcan.alsoibe
grafted tghoéherrigrg%r%oglgpflélri@s; C‘)I'rrlwe variable region of immunoglobulin is comprised of a
complementa}r:ity-getermmlng region (CDR) and a frame region. The antigen-binding property of each
immunod bt is de@rfied By DR afdithe Hah & fmniins the T sRienrs 8f Arfigeribinding
region. Tthe-amino acid sequenea of CDR issextramely rich in diversity, while the amino acid sequence

of fie portion of [he frame is pianly cansenved. 1t s snown gt ne amino acjd seaienge copsiiting

CDR is incorporated into the frame region 6t othér Immunoglo ulin m&ecmﬁes, Wwhich allows for grafting

of the 25 arigefh-bimdingctivily. Thel methiotEid WhicH thaahtigehBifldimppfoperneFdifeferts

immunoglebuling is-grafted te humarsimmurogiobulin by using:thisHyogessshag beern established. As

o hE e Atigen Ungigedin gea. comprieedne RRMNRRARICgIp g rame
[0047]

15 Tn the structure, regions other than the extracellular domain
may be amino acid sequences which are selected from the amino acid
sequence shown in SEQ ID NO: 2, or may be combined with other amino
acid sequences having homclogy with the regilons. For example, the
amino acid seguence constituting a signal seguence, a transmembrane

20 domain, and an intracellular region may be an amino acid sequence
of ILT family molecules other than ILT7. Or, it may be combined with
the amino acid sequence of ILT family in species other than human.
Further, the amino acid sequence, which constitutes regions other
than the extracellular domain, may comprise a mutation in the range

25 capable of maintaining the function of each region. Alternatively,
other regions may intervene between each regiocn. For example, an
epitope tagsuchas FLAGcanalsobe insertedbetween the signal sequence
and the extracellular domain. Particularly, the signal sequence 1is
removed by processing during its transfer to the cell membrane surface

30 after being translated into protein. Therefore, arbitrary amino acid
sequence, which induces transit of the translated protein to the cell
membrane, can be used as the signal seguence. More specifically, it
is preferable to use the amino acid sequence (SEQ ID NO: Z) of human
ILT7 as the amino acid sequence comprising the extracellular domain

35 of human ILT7.
(00487
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the antigen binding region” of a certain monoclonal antibody" comprises a fragment of human
immunoglobulin comprising the variable region to which CDR of the monoclonal antibody is grafted.
For example, each of the amino acid sequences of the above-mentioned variable regions 5 comprises
the following amino acid sequences (SEQ ID NOs) as CDRs. ODR1CDR2CDR3 #11
heavySDYAWNYISYSGSTSYNPSLKSRSPPYYAMDY chain(58)(59)(60) #11
lightKASQDVGTAVAWASTRHTQQYSSYPLT chain(61)(62)(63) #17

heavySYWIHRIYPGT g&%@p{ N%@&ﬁ&gégﬁl{gg%%%%ggg%}%@a@@@ #Af y base sequence

lightRASQSISNYLHYASQSISQUNSWPLT ch 8 : . '

heavy SOV ANNYISYSGSTSYNPSIGGSRALTI PWEAY ChHafl( 7o} itz hmgbove-mentioned

lightK ASQRVESTAVAWASIRH TENSS¥P YT ehain(3}T4)(V5) Based on the infarmsaton of the base
sequence which encodes the above-mentioned amino_acid c he information of the base
e RN e T R (P oF han e T e e

cDNA h&ViR§ aliasecseduence shigined bycohjiigatingot 1ce described in (a). For

example, the amino acid sequence of SEQ ID NO: 2 is encoded by the

base seguence described in SEQ ID NC: 1.

[0049]

In the present invention, an expressiocn vector expressively

10 carrying the above-mentioned polynucleotides (a) and (b) may be

introduced to an appropriate host cell in order to obtain a transformed

cell to be used as an immunogen. The Polynucleotides (a) and {b) can

becarriedononevectorordifferent vectors. Wheneachpolynucleotide

iz carried on different vectors, the host cells are co-transfected
15 with two kinds of vectors.

[6050]

Preferable examples of the host cell in the present invention
comprisemammaliancells. Specificexamplescof the host cell comprise
cells derived from humans, monkeys, mice or rats. Particularly, the

20 cells derived from humans are preferable as host cells. For example,
it is preferable to use 2937 cells derived from human as the host
cell in the present invention. 293T cells can be obtained as ATCC
CRL~11268. In addition, cells derived from immune animals can also
be used as host cells. When cells derived from immune animals are

25  used as immuncgens, little immunclcgical response to host cells is
given. For that reason, an antibody against the extracellular domain
of exogenously expressed ILT7 canbecbtainedefficiently. Therefore,
feor example, when mice are used as immune animals, cells derived from
mice can alsc be used as host cells.

30 [0051]

The above-mentioned polynucleotides can be transformed into
cells by carrying them on a vector capable of inducing expression
in host cells. Commercially available vectors, which can induce the
expression in mammalian cells, may be used. Expression vectors such

35 as pCMV-Script (R) Vectoxr, PSG5 Vector (manufactured by Stratagene),

- pcDNA3 .1 (manufactured by Invitrogen) can be used for the present
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10 both of the base sequences can be amplified. The operation is repeated for each frame and a
variable region in which ODR1, CDR2, and CDR3 of mice are connected by human FR can be
constructed. Further, when the base sequence, which encodes a constant region of human
immunoglobulin, is conjugated as needed, a humanized antibody with 15 the constant region can be
obtained. As the chimeric antibody comprising the above-mentioned variable regions or a
humanized antibody to which CDR constituting a variable region is grafted, an antibody with a constant
region dje_gli\/%glgjc_)g}ll_gG or IgM is comprised in a preferable antibody in the present invention. 20 The
present inventors confirmed that the monoclonal antibody against ILT7 showed CDC action on ILT7
expressih%gcﬁlé. Therefore, the antibody having a constant region derived from IgG or IgM exhibits
cytotoxicity againstd LiT-7=expressing cells due t0:€DRE effeck Suctrantinodies ase eigefd invinhibiing
the number ofILT7,expressing 5 sells syeh ps REs 10007, o Theghimericantibady capaple of
recognizing or humanized antibody, which is provi by ?he present invention, can be produced
by geneti€ f§iREFng USTRE pBIVACTEOIRR § EriceRifg tHeSE AntiB6diesde Eor exafmples arplete
polynuclegtide which is the: hase seguence desasibed insthedallowing SEQMDNCs-.and epcodas the
amino agid sequence constituting a mature protein for each aming acid s I e used.as a
polynucIEeJc:)ﬁglgqi(;l(r)fgIcr)lgi(lgg"t%eivsarc%tr)jle@r(:f-:'(jallgerrr\1 J.LSot'reﬁf?S: f’ﬁle%c%%s%%ﬁﬁ\?egagrgﬁ\@o gcglgpsoeq%%%%g from 1
to C termints fopeach amiro scid Sediente coifespond Sl fmtdié protein IR e #2568 Wiete 10
each matrre protein is expressed as@a separaterprotein it isipreferable torplace thesecretian signal at
the N terminus of each amino acid sequence. Far example, in the.amino .acid sequences_shown in
thglé\le Séé ﬁgf 8%, Efﬁié a”r:%lin% acid @%qéﬁén%él f}%ln%} Iﬁ?esr%wf%ﬁsatosﬁogagn Eg Usedas'a %lzg%séjfggduence
when sueherotéing braarpressed insariniisels. A5ARSnafively; atheséaridbie Fégiofs canise
mmanogiobin. #11 SEO 10 NG: S0 (béce seguonce) SEO.ID NO 55 (base Sequence) #17 SEQ 1D
immunoglobulin. # : se sequence : ase sequence) #

NG, o e Lo SR T KB O Ls Sl o) (T T s e el T80
above, dsfoy the pohinclebtitle Recertuting tidchimanik eeraritibedy, apolynticiabtideMisichan
expsessgs the humapizedantiody cap hesmade Dysing thekase,sequence:whish encodes a protein

having tl?%(?%al sequence to be added to the N terminus. When heavy and light chains are carried on
separate vectors , both vectors are co-transfected into the same host cell. The heavy 25 and light
chains expressetifrone gachevector ave usédto carstractarcingdwioglebulin roldeyle with Hotls

chains. Qr..a polynugclectids sacadinga heavy chainang a polynuclectide encedinga light-chaja can
also be carried on the same vector. The host cell into which \éector i??:’%in both Cpolénucleotides is
immu u

co-transfetted BXPresse Hedvy 56 and gt cHENE SAd bréttdés ah iglobiin Haviiy Both
ch&ins. theTheseé pblypucleotideés cdn be exprésSedad antitodiéy bsihgarhostadetor system

capable of expressing an antibogdy gene, Fyrthermore, dn the gasewhete theyare:expiessed-asa
single protein molecule by connecting a hea\%fﬁchain variable re%ion with a light chain variable region,

a signal 3EquBRCE tan bePidcal Srthe'N tettinus SRR Proteifr folécule. A known example of such

an antibd@y sdadlecule includes scFv molecule in which a heavy chain variable region and a light chain

variable region %{g%@%%{%@@é{@;}i%%ﬁgr%%%@cell@@c%ﬁgtlﬁe@ﬂ?m@@“@ﬁ@i%m%f

produced is comprised in the mondc dg of the present invention. In other words, a

mdRoclgtaF Ahfibddy wHid Earsidts of i fimtnogbuRA totpfi§ing theRimtigén Birting redion
encoded bya potynaéléotidesderived from EQ ¢DNA Bncoding the aptigemihdingregionofthe s .
above-mentiongd menoclonal antibodies, is.comprised in the; mengglonal antibady in the, present
InvenUOEéllS are fused with an appropriate cell line, which is immortalized
and then subjected to cloning.  The immortalized antibody producing
30 cells can be cloned by a technigue such as limiting dilution method.
It is known that there are lots of cell lines useful for the hybridoma
method. These cell lines are excellent in the immortalization
efficiency of lymphocyticcells and have various geneticmarkers which
are needed to select the successfully fused cells. Further, when the
35 production of antibody producing cells is intended, acell line lacking

the ability to produce antibodies can also be used.
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[0070] As described previously, RBL cells in which ILT1 gene was forced 15 to be expressed could be
used as an immunogen for obtaining ILT1 antibodies. However, the expression of ILT7 on the surface
of RBL cells (P813) could not be confirmed and thus it could not be used as the immunogen. The
present inventors found out that the expression of human ILT7 on the cell surface could be induced by
the coexpression 20 of human ILT7 and other cell membrane proteins which associate with human
ILT7 . Then, the present inventors found that the antibody, which binds to human IPCs, can be
obtained:; g%i g the transformed cell whose expression is thus induced as an immunogen and
completed the present invention. 25That is, the present invention provides the immunogen for

producing the arftbBdyAFHIER Bindtothe aitracBfidaF domaiy Bf RimafiET?, aRd chriprisedhimal
cells in vtiight ta)a@ polynuetentidewhichs epcedesyhe aming ecid sequence tonyrising thes for
SxtraceluiL domanalfiumandLhog 0 () apolypurlsolide whidhssones B Ireshiacad yighal
are maintainedso as t0 be exogenously expressed or cell membrane fractions thereof. [0071] Six
yeaPs orfaere AR alrbagy passed sincenthe shaelite s Riman ILr7 v e ting ik 1 998: Hswdever,

the antibegly capable of 35tspaciically secegnizing hifhasssidl matdheen obtafred nkhesgatiaedy

capable of recogrlizm%]fumgnll%{g was %ré)i/{ladqed by using the immunogen of the present invention for

the first fime. That 5. present inverition provided the antibody capable of recognizing human ILT7

which car’bé btained by the following steps of: (1) administering a cell which exogenously

expresses a protgir 8icompsing sxtraselalandomain af humanikT é ancka moelecule whiehis: .
assqcia ith human_ ILT7 to immune animals; ) selecting an antibody producing, cell which
e oL R anibosy N e 15 REa 1Ly oAby fratiiing seld or b Famiher
animals; 2@t 28(3) cuftuking the artibody produciiy éellgiseletied by Step (2Fanrd tecevaringlars
antibody-gapable of recogniging-human 1LY froprthecculiuresy 00 #2111t is, faupd-thet bumar ILE7 is
specificall ressed in human. 15 IPC. In the analysis.of gene_expression by SAGE which was
o b R B R e R A S R R LR A Ty 8 b T et ko
confirmeek Howe er, irethepast $eparts,ithe expressioh faVals ef ILTTséhbethrcdseswerd andlyzed

baggd on MRNA pingestheiantibody capableof detecting-human 4L T4 washipi previdetha2Q, ey
expression state.qQf protejn was not analyzed conventionally. The analysis of human ILT7 protein was
realized C%hg%lr viSion 'of the antibody which binds to the extracellular domain of human ILT7 in the

present inventiol£f007 3p25The: present inventors ectually coafiimed that the psghoctonas, the

successfully fusedcellsareselected. TForexample, whenHAT sensitive

cell line is used for cell fusion, the successfully fused cells are
20 selected by selecting cells growing in HAT medium. Further, it is

confirmed that the antibodies produced by the selected cells have

the desired responsiveness.

[C057]

Each hybridoma i1s screened based on the responsiveness of

25  antibodies. That i1s, the hybridoma producing antibodies which bind

to human ILT7 is selected by the method as described previocusly.

Preferably, when the selected hybridoma is subclioned and then the

production of the desired antibody is finally confirmed, the confirmed

antibedy is selected as a hybridema producing moncclonal antibody
30 of the present inveniion.

[cobg]

Specifically, the desired hybridoma can be selected based on
the responsiveness to human cells or the responsiveness to the
transformed cell which expresses human ILT7 gene. The antibodies,

35 which bind to cells, can be detected based on the principle of

immunoassay. For example, ELISA, which uses cells as antigens, can
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antibody which binds to the extracellular domain of human ILT7 based on the present invention
specifically detected human IPCs. That is, the present invention relates to a method for detecting
interferon producing cells which comprise the steps of: contacting a monoclonal 30 antibody which
binds to the extracellular domain of human ILT7 or a fragment comprising the antigen binding region
with a test cell; and detecting the monoclonal antibody which is bound to cells or a fragment
comprising its antigen binding region. [0074] 35The detection of human ILT7 based on the present
invention_allows for determining whether a certain cell is. IPC, That.is, the present_ inventi rovides a
method %? i(‘i‘&%ﬂ li%S#P{é%rug%g%%n%gﬁl IL l;Carsleang ﬁ}%ﬂl’cra?gr. % u%%%'IP §¢an :écsae%%\rpéte% by
separatifg tHe &6l SSIRRFHIER hiiar? IL TS @etectéd bBBEa ortthesreseist inventicn STFatds, the

prese(;lt 'tslz\fﬁm@a}lprﬁuiﬁgﬁ qmtb@dﬁa@seb@ag@ﬁﬁgﬁa@@ %f@iin%l@;]@”@afd L @&uﬂﬁﬂ?@@ﬁﬁ@{- [3075]
Based on.the analysis man ILT7 antibody, it was confirmed that the expression level of ILT7 in
P WL S S e B e e ey PF At B ARG I BBtore 10
theiP difféfentitiohlis fiddcel tapriselspedificaliedetdctad by ubifrf LT7 tascaplingieator. | biver
words, the, maenoclenalantibody ofdhe presentinventionisusefuly pagicwarhsindetecting HCs before
their differen}tliagon into dendritic cells. As usedfh_ereinlttfrlle term ."blPé:s Qefore tbjeir diﬁ%rentialtig " can
be definéd as¢ell 66p&%ﬁgﬁ§ 15 Which mAiRtain the cap%cﬁ)r/\‘ to pPo ce mterferon. [6 ‘?Gfo ~1n the
present ipiveAtioraheraonedienalahtibddy whithibings tovthecextracetiglal demain of huadardiLT7 or

the fragragnt semprsing is anligenbindingregion-cane kabeled inadvanee. or examplendt;y
anl’ligodies{ccan be easil ete%ted bé/ Ia;gegfrég with Iulgﬂrlescent dées or flugrescent dyes. or(g
spédifically, T ffiioredlentaye [Hbeléd antbsdy & mads s EontaRt WS el popuiation wWitich may
compris€lirRCsmithenrcells ewhichitieantibddyrofithe pleseht imvention besnthcan beldstected by

using the fluargsaent dye;as sndndicaton 23 Further,IRGs can be separated by senaraiing the cells in

which thgé;luore cent dye is detected. A segsﬁ?g the steps can be easily performed based on the
t

principle fExC %bpﬁfﬁﬁgliha 'VSI?/,’ tHe %yiojf]fﬁe present invention can be bound 30 to a
solid phase support suehasmagnetid particies inadgvance dThe antivody bound to thecsolidiplase

SUpROIt (ecognizes, imandl T anekt s arg rappeddn ihe solid phase supprk As @Jesul,

IPCs can be detected or separated. [0078] 35The antibody necessary, for the method for detecting
IPCs ba§&d ofi the FR&deht ifentioh canbe proviletris a teagert Tor deteifige Surtace of

a container by physical adscrption. Usable examples of the support
for immobilizing cells include beads made of polystyrene and reaction
vessels.

20 [C059]

In the selection of hybridomas, the production of the antibody
against not ILT7 but the host cell of the transformed cell used as
animmunogenmavbepredicted. Forexample, asillustratedinExamples,
in the case where a human cell 1s used as an immunogen and a mouse

25 is used as an immune animal, the human cell i1s recognized as a foreign
substance. Thus, the production of an antibody, which binds to the
foreign substance, is predicted. In the present invention, it is
intended to obtain an antibody capable of recognizing human ILT7.
Therefore, it is not necessary to obtain an antibody which recognizes

30 human cell antigens cther than human ILT7. In order to remove
hybridomas, which produce such an antibody in screening, undesired
antibodies, can be absorbed prior to the confirmation of the antibody
respensiveness.

[0060]
35 Undesired antibodies can be absorbed by an antigen to which an

antibody presumed to exist binds. Specifically, for example, an
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IPCs. That is, the present invention provides a reagent for detecting interferon producing cells,
comprising the monoclonal antibody which binds to the extracellular domain of human ILT7 or the
fragment comprising its antigen binding region. The reagent for detecting IPCs 5 of the present
invention can be used in combination with a positive control or a negative control in addition to
antibodies. For example, the transformed cells which express the extracellular domain of human ILT7
and are used for the immunogen as well as the IPCs obtained from human can be used as the positive

controls._Usually,.only a few human_10 IPCs can be obtained.from the peripheral . Therefare, it is
oreforabid e pat AT oLt hSHorel ol s 8 oSt dontel n e gt of e prédent
inventioR.tOR e tthel Bafg,lan arbifrary eavhithidoes RoEeRpiess htintdh PIT R g@beldséd as

the negativereantiol« 1310078} ve n thhat js,thejpresentinventien providesta kit Hersdetecting. tuapan
IPCs which cgg%)r.ises: g.g the mq:n.oclong antikt))odyrlgvhicht inds fq the ext ace%lu ar domain of
human IET7 or'thé fraghent comprising itsantige binding 20 fegion; and ~ -~ “(bj the'cell which
exphessés. an exageNeusy prateir eomprising axtrdcel ki dorhaprotgmaniie TT=andan bXogenous
moleculgywhicthhisassechated withshuman IL] 4.{0080L25The prasentinventars.analyzed:the; effect of
the antibod%%/vhich binds to the extracellular domainfof human ILT7 on Il?le. A%%result, it is
confirmeti that fife'amfbods = Which bifds 18 e Extraceiiufr donTain of htifhaR L T7 ihhibits the activity

of IPCs. hatis] the present invention relates to a method for inhibiting the activity 30 of interferon

producing cells, gamprising.a3i8B of SARtAGHNg: dLof the fallowing:.compenents withnigeerar,
pro%ucing cells: _ . (a) a monoclonal antibody which binds to human ILT7 and inhibits the actévity of
intérferonproduding Refs or Aragnréiit comprising it& antigert bindiig region” and %@%éﬁme '
immunoglbbutin ¢ sdich a domplehientarity:détErminimgregion of theemdriocterial amtibodydeseribed

in (a) is grafted.ana, fragment.comprising its, antigen binding region. [0081] Or, the present
invention relates to a method for inhibiting the activity of interferon producing cells in living organisms,
5 compri@r?g% %tep of administering any of the following components to the living organisms: @)

themonoclonal aatibddywhichbindsto honsen RT7 andiinhibitsithe aetivibeoftinterferon producing cells
Or%frawﬂfg&g'%%égﬂ%ﬁr%gg]%@gi%a}_ antibody is cultured and the

monoclonal antibody of the present invention is recovered from the
resulting culture. The hybridoma canbe cultured in vitro or in vivo.
In the case of in vitro, the hybridoma can be cultured by using a
known culture medium such as RPMI1640. The immunoglobulin secreted

20 bythehybridomz isaccumulatedintheculture supernatant. Therefore,
the monoclonal antibody of the present invention can be obtained by
collecting the culture supernatant and purifying it, if necessary.
It is easisr to purify the immunoglobulin when serum is not added
to the culture medium. However, for the purpose of more rapid

25 proliferationof the hybridoma and facilitaticonof antiboedyproduction,
10% fetal bovine serum can also be added to the culture medium.
0063}

The hybridoma can also be cultured in vivo. Specifically, the

intraperitoneal cultivationof thehybridoma canbemade by inoculating

30 the hybridoma into the abdominal cavity of nude mice. Moncclonal
antibocdies are accumulated in the ascites. Therefore, if the ascites
is obtained and purified as neseded, the regquired monoclonal antibody
can be produced. The obtained monoclonal antibodies can be
apprepriately modified or processed in accordance with the intended

35 use.
[0064]
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10(b) a fragment comprising the immunoglobulin to which a complementarity-determining region of the
monoclonal antibody described in (a) is grafted or a fragment comprising its-antigen binding region;
and (c) a polynucleotide which encodes the components described in 15(a) or (b). [0082]

As used herein, the term "Interferon Producing cells (IPCs)" means cells which have the ability to
produce IFN and express ILT7 on the cell surface. Hereinafter, unless otherwise noted, the term 20 "
IPCs " encompasses not only cells which are precursor cells of dendritic cells but also the cells which

have the ability to produce IEN and express ILT7 on the cell surface. Methods for identifying such IPCs
are commonly kr%o%n@%g égﬁ?{)}e %‘iﬁﬁ%ﬂ%“ﬁéﬁ fron otier Bioot Ceiid UsingSohie c%ﬂ%/sﬁfé%%d

markers 'ag indicatorsn Spddificaly: dpeofite 25 of-tell surfage matkets of magaw1PCS isidescribed
below (Shodmane K and: kv - Nature-Reviews 2t 151: 1 S%%Q@;i-ée&%%%@} Years, A $erain, report

has also _suggested that BDCA-2 positive_cell is defined as zionek, A. et al. J. Immunol. 165:
6037-6046. 2006 [PHOfle bF CINSUHARS AtGEHS OF RERRR TPCS] 0 06 SR 603 pdiive,
Lineage (€08, 0014,:0016,0018:0020, 056)megativesahdCD kicragative Theteforeydtcarealsp be
said that;|PCs-arg:cellsihich have dhe expression, prefile, of these known markersand; haye theability

to produce IFN. Further, cells in living organisms with the ability 35 to produce IFN are comprised in
IPCs, evEiifthBcelis 4t brb%llapo‘ﬁﬁdt%%]\ﬁitﬁﬁﬁifﬁéb GifffBFEnt Frotd the ExFrabsidirpatietA of Ghe
expressionrofile of these markersnEurtirar; exampleslafdhécharacteristics, which are commonly
seen inhumagshPCs , areas follows: [Morphological characteristic of cells] Similar to plasma cells 5-
Round cells with a smooth cell surface The nucleus is relatively large [Functional characteristic of

celld] During virdS ff&ction: 8 [BFGE ot of TYRe P itererons are prodtdedin &6ner perbd of

time. invention comprise monocleonal antibodies produced by hybridoma #11
(Accession number: FERM BP-10704), hybridoma #17 (Accession number:
FERM BP-10705), or hybridoma #37. Aminoc acid seguences which
constitute variable regions of these monoclonal antibodies as well

15 as base sequences cf c¢cDNA encoding thereof are described below.
Therefore, for example, chimeric antibodies to be obtained by
conjugating these variable regions to constant regicns of other
immunoglobulins are preferable in the present invention. In aminco
acid sequences described in the Sequence Listing, the amino acid

20 sequence from 1l to C terminus constitutes a mature protein. That is,
the ceonsecutive amino acid sequence from 1 te C terminus for each
amino acid sequence is a mature seguence of each amino acid seguence.
On the other hand, the amino acid sequence represented by a numerical

value from N terminus to ~1 is a signal sequence.

Heavy chain variable region Light chain variable region
#11  SEQ ID NO: 38 SEQ ID NO: 40
(base sequence) (base sequence)
SEQ ID NO: 39 SEQ ID NO: 41
(amino acid seguence) (amino acild seqguence)
#17 SEQ ID NO: 42 SEQ ID NO: 44
(base seguence) (base seqguence)
SEQ ID NOC: 43 SEQ ID NO: 45
(amino acid sequence) (amino acid seguence)
#37 SEQ ID NO: 46 SEQ ID NO: 48
{(base seguence) (base sequence)
SEQ ID NO: 47 SEQ ID NO: 49
{amino acid seguence) (amino acid sequence)
25 For example, a mouse (variable region)-human (constant region)

chimeric antibody can be made by ligating these variable region genes
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10- Differentiated into dendritic cells after virus infection. [0083] As used herein, the term
"inhibition of the activity of IPCs" means the inhibition of at least one of the functions of | PCs .
Examples of the function of IPCs include the production of IFN and the cell 15 survival. The cell
survival can also be translated into the number of cells. Therefore, in the case of inhibiting both or
either of these functions, it is said that the activity of IPCs is inhibited. It is found that type 1 IFN
produced by IPCs leads to various diseases. Therefore, the inhibition of the number of IPCs and IFN
production 20 is useful for dical treatment strategy of those diseases Eor example, th
elationshis et e pRIOBEAl SomBieat of K A eosbe S IFN A fad bg paed
out. Mosteidtie IBNa REFtoduEed by IROC Thefetbie IFatheldgicsIcidiiorns caused By IFR@i¢n be
alleviateddyiphibiting-thepreductiorrafdENa: Asr25 used, herein he derse Ginbibition eflEdbpreguction
by IPCs‘;C leans ;h% ;:ng\il%igosn of tﬁhe V%rfdulglt%osn 9];1, %tel astqne of ”&eqﬁﬁn'\é gg%ducegg.l |PCSS Preferable
IFN in thé present invention Rhe jfype {IEN i?“nong hem, TENa iS important. T(Sb 30That is, the
present fiveatidn eelates tbleprinhibiter on teSprodaeticm 6f IFNWhickH-corfprisds an AREBEdY ®#Aich
binds to ¢he extracelilar domain of 1 T{asan astivedngregdient. OF.the preseatinventiondgirevides a
method rir%hljbiti?(]gﬂe production of IFN .com risin%a ste%gfa lenngstegn }lh%ggggoed w@:;{:h binds
to the 35 extracellutar domaid of 117, Iéu(:rfher, t%%up?eggﬁt invention relatss o the use of the arﬁibody
which biads to the estracallfarcdornari of IEFT i thespioductioncof zemiedicisal coipesition ferk
inhibiting; the:Rroductign @fHEN.{0Q85) Cellsdn which -a large,ameunt afdEN:is Rroduced by a-small
nu%bertS o_%ells are includegnin IPCs gﬁxam Iehgrecursor CEII%of dendritic Cells__sti][:nﬁlated by
virtides &TdHE ke Broaide most of th Sroduc8d By tHE Mitng Bo8y. THESARiBIton of the Number
of IPCs whithlpgrodticeadétsf, 1 RN iedultstin suppressirig thediFNprogustiors stherefore fatholbgical
conditions, caused, by, f=Nacap. 13, bgreduced by-ahibiing:the numbereLiP(s . i was confimed that
anti-ILT7 monoclonal antibody bound to ILT7 expressing cells and then the effect of cytotoxicity was
given bylégﬁfﬁe]rﬁ@nt Dependent Cytotoxicity (CDC) in a preferable embodiment of the present
invention. CDCHEHfEEY is“8iie- Bf the important mechanism& b¥ ahtisddy Brug. The 15 anti-ILT7
monoclongl anti5cdly ot tHe présent invention also has potéft cytotdXicity against ILT7 expressing cells
such as IPCs duets CHEEffRetthereof. That is, as for the&REILEARBABEloNal antibody, the IFN
production inhiﬁiﬁ@g %‘H‘e@pdar?l%e expected by cytotoxici _£IQS'[N@CS???’| addition to the inhibition
mechanism of IFNFprtuRfiont 209/ a5preferable embodi @ﬁﬂgﬁbﬁld e &mtiody, which
recognif@sﬁhe exttadelidiat dotiain of human ILT7 to be ts@d¥or prééent invention, can be
obtained based'GR fife AREWTEEcribedpreviously . The%’r‘?tﬁ)@od%ﬁlfﬁé@@sent invention

SEQ ID NO: 55 SEQ ID'NG: b

{amino acid sequence) (amino acid seguence)
[0066]

15 Further, the antigen-binding activity of monoclonal antibody
can alsc be grafted to other immunoglobulins. The variable region
of immunoglobuliniscomprisedof a complementarity~determining region
(CDR) and a frame region. The antigen-binding preoperty of each
immunoglobulin is determined by CDR and the frame maintains the

20 structure of antigen binding region. The amino acid sequence of CDR
is extremely rich in diversity, while the amino acid seguence cof the
portion of the frame is highly conserved. It is known that the amino
acid sequence constituting CDR is incorporated into the frame region
of other immunoglobulin molecules, which allows for grafting of the

256 antigen-binding activity. The methed in which the antigen-binding
property of different immunoglobulins is grafted to human
immunoglobulin by using this process has been established. As used
herein, the term “antigen binding region” can comprise the CDR which

is grafted to the frame. Therefore, the term “fragment comprising
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25 may be of any class . Organism species from which the antibody is derived are not limited, either.
Further, a fragment comprising the antigen binding region of antibody can be used as an antibody. For
example, an antibody fragment comprising the antigen binding region which is obtained by enzymatic
digestion of IgG can be used as the antibody 30 in the present invention. Specifically, antibody
fragments such as Fab and F(ab’)2 can be obtained by digestion with papain or pepsin. It is well
known that these antibody fragments can be used as antibody molecules which have affinity for

antibodies. Alternatively,. antibodies consi;[ucged bg/ %enetic recombination can algo,be used.as 35 long
as satisf};i%‘t%l%ﬁgﬂtﬁﬁalﬁ%%) nJTé1 %&ﬁ/‘ﬁi}% maintained: %(%rrﬁ%f-é%co thé antibodies %’on%ﬁzﬁ%f%ldsgys

genetic recémbimation tluderehimenicamibodies. COR-baRsplantetl amttboties, Bingle tAgIOFYs,
diabodies, lipgar-antigpdies -ard.polyspecificiantibadies {ormed afantibodysfragments, kis eqmmon
knowled%e that these antibodies can be given %y i}singsénono_g onal antibodies. 5[Q087] In the
present fvehtiGn®Brtitodies dan e modied i n P ALEBHHhGS the Presant Tnvéiftion. the
antibodyswhichi reeeghizesithé extracellyar domainiof kemanrCE?, Hadian Inhibitiag effect onthe
activity of IPCs. That is, it is contemplated that the 10 antibadyritself has cytotoxicity agrinst IPCs.
Subclasgas of-antibpdies which exhibitipotent effector actbty s keDKER Alternagively ytkerimhibiting
effect on:theilRPC activity can be furthen enhanced by modifying antibodies with a cytotxic agent.
Examplesiaf the gytotoxic agent anedeserired below. 15 #agingHPseudomonas Endatoxirl(PE),
diphtheriartexin, ric n RadioisotopeseT¢99m, Sr89, 1131 y9QAnticancer agents: cali¢d&amicin,
mitomycift, packtaxel Toxins cfigisting of proteinsrahds ganjugated to antibodiEsorEheér
fragmentshwith a bifunctional reagefd4Alternatively, a gene 20%encoding toxin is conréciéd to a gene
encoding aintidaeyhand fusion FrGIRSSOT6th genes can alsedsd Bbtained. The MEBBAWELEon)
ugating antibiodies with radioisotopé§’is also known. For exdmple, the method for lab&lifg antibodies
with radibisotdpesvysing a chelatiBigagént is knowil IENRRETRIONE Pthelalticancer’dgents!€an be
conjugateld=or25 antibodies using $ldar chains or the bifundtidnal reagent. [0088] (7The present
inventors have tohfirmed a phédopdiidiminAwhich a mond@iéhdntibody which iebouRdRS TLT7
expressedtanra cell membrane is inédrporated into cells aftér’Binding (internalizationy.’30 Therefore,
the cytotoxic agemnts ednobe idedivenda: inta célis: byfcanhtacting antbpdies:eonjugated withdtheseh e

cytotoxic,agents of he present inventpnwith LT Z expressing gells; Thatls. the presentinvention

provides an active inhibitor of ILT7 expressing cells which comprises anti-ILT7 monoclonal antibody to
which thBJHSBiE Yt 3571s conRpigated 45%n aEtvedndedient: BrUtherasentifvention ftates to
the use ehantid L Jefsmonedenal amtibody: ta which-thees cydatoxiccagent-is icopjugated in) thesproduction
of the active.inhibitor 17 Si “Eu L, sent,inventiol ides ..
oA EACH L T ok asingoblezomei i, a st B scrmietening ShadLTH

monoclohaF aftiseuy torffichte 5 Kbtk &géiftdd EBnjtigatet: 008§ R, CPRZ, and CDR3

of mice are connected by human FR can be constructed. Further, when

the base sequence, which encodes a constant region of human

immunoglobulin, is conjugated as needed, a humanized antibody with
16 the constant region can be obtained.

As the chimericantibody comprisingthe above-mentionedvariable
regions or a humanized antibody to which CDR censtituting a variable
region is grafted, an antibody with a constant region derived from
IgGor IgMiscomprisedinapreferable antibody inthe present invention.

20 The present inventors confirmed that the monoclonal antibody against
ILT7 showed CDC action on ILT7 expressing cells. Therefore, the
antibody having a constant region derived from IgG or IgM exhibits
cytotoxicity against ILT7 expressing cells due to CDC effect. Such
antibodies are useful in inhibiting the number of ILT7 expressing

25 cells such as IPCs.

[0067]
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In the present invention, an antibody whose structure is artificially modified can also be used as an
active ingredient. For example, various modification methods are known in order to improve 10 the
cytotoxicity and stability of antibodies. Specifically, an immunoglobulin in which sugar chains of heavy
chains are modified is known (Shinkawa, T. et al. J. Biol. Chem. 278:3466-3473. 2003.). Antibody
Dependent Cell-mediated Cytotoxicity (ADCC) activity of immunoglobulin was enhanced by the
modification of sugar chains. Or, 15 an immunoglobulin in which the amino acid sequence of Pc region
is modified is alsg known. That is, AD! ctivit enha ificially increasin -hinding
activity of immuif()i)”(fﬁoB\ﬁfm{E fo PG r%%%%%?ghfe% ,géalfee(t)al %%%%gxg%%}%é g%%ééﬂ%%%ﬁ%%%)
[0090] 261G AeiEh ibbthd- PETBEESBILIS fMcdrpsRited in EBISBRESFhEANES Bikas t6 P
receptonwhich istexpeessedda endesome apad itis released e bloed again-His phenemenen has
been revealed . IgG with a high binding activity with. P¢c receptor has a better chance of beincrreleased
o blookt St B 16 1Rc0TETALOr et A, Sk ot e SeterioH (s of 106 o bioed o
exténded {HiHtEN PR LeraINT BidICHeM NP P38 74 326216 290l anatfditforidithiss #98 84iFthat
modification ©f amine gicksequente of Scregionreauses-achange-ofi:complement dependante
cytotoxicit DC) activity. Thesle mé)_dci{ied antib&)dies g[t nebevusred ghe %ntiboorgy irﬁh% pr%%ept
inventiort. 3010091 WH&n THE ahtibody, RN Bids o The extacaliutar domain of human ILT7. is
contactedht® |POsS gialhctivity Bi- HPCs 45 irhilsiteel Thefeférothdsetantib doied éam be TsBdF8 AN
inhibitor or method: foringibitingthe astivity-ef{PE€s. 4 hakis b prasent invention 3% pravidesan
ac1'1i¥e inhibitor of IPCs Whi%h comprises at least one component selected fromtthe rou cvonsisting of
the folloWing (Af 10 {6) BE A active marediBnt: OF, the present invention relates t6 & method for-
inhibiting thecaetivitytdfel PEs cemprisingiastep aftadiministeringat least ohescophipemanit sefatied from
the groupconsisting ofethe fallowipgda) ta.(e)nEudher, the preseat inventian SJelates 16 the yse of at
least one F%&tronﬁoonent selgcted from the%ou consistinﬁﬁof tl}{?r foIIowin% a)tto (c) in thekproduction of
active inf P H e Efg‘)lfh% monocional ahtibo yc\)/vr%ich ¥

Smds to Rurian ora frgar%ent
comprising #ssantigeh birdire egishsL0tb)thecinwrhenoglebudiretoowhieher in animal cells.

complerpentarity:determining region ohthe.antibody descrbed in () is grafted.or a fragment .«
comprising its antigen binding region; and (c) a polynucleotide which encodes components
describdt i (8} BF (£)? L81HHHE prBseritimieition, e fibnotiBRAFATbOLY. khicH Yecogizes he

extracelkdardomain of humamh T} car berused as the monoclonal antibody which inhibits the activity
of IPCs.4n the gresenbinventicm, onese=meee;manesionalentinodies canbe used For@xample, one
or more ymonockxrtal antiadies,awvhich secognizethe:) SEQ ID NO: 56 (base seguence)

[0068]
In the same manner as described above, as for the polynucleotide
20  encoding the humanized antibody, a polynucleotide which expresses
the humanized antibody can be made by using the base seguence which
encodes a protein having the signal segquence to be added to the N
terminus. Whenheavyand light chainsarecarriedon separate vectors,
both vectors are co-transfected into the same host cell. The heavy
25 and light chains expressed from each vector are used to construct
an immunoglobulin molecule with both chains. Or, a polynucleotide
encoding a heavy chain and a polynucleotide encoding a light chain
can also be carried on the same vector. The host cell into which a
vectorcarrvingbothpolynucleotidesis co-transfectedexpressesheavy
30  and light chains and produces an immunoglobulin having both chains.
These polynucleoctides can be expressed as antibodies using a
host~vector system capable of expressing an antibody gene.
Furthermore, in the case where they are expressed as a single protein

molecule by connecting a heavy chain variable region with a light
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20 extracellular domain of human ILT7, are blended to use in the present invention. [00921 It can
be confirmed that antibodies have an inhibiting effect on IFN production by IPCs in the manner as
described below . IPCs produce 25 a large amount of IFN due to virus stimulation. Antibodies are
given to IPCs before, after, or at the same time as the stimulation of IPCs with viruses. The capacity to
produce IFN each for the resulting IPCs is compared to that of each control to which antibodies are not
given. The ability to produce IFN can be evaluated by measuring IFNa or IFNP 30 contained in culture
supernatant of IPCs.. As a result of the comparisan, it can be confirmed that the fested antibodies are
cocte s TG e ahiy 16 BfoR e AL Aot o TR 1 b L b hatagt e
significafiflyldecieaséd by te additién of antibodies X FRESeSndtHves Tor heasbifRg YPRPaR“KAGWN.
IPCs praduceunest ofdhe 3bJEbGin the livingrbaey. dhekefore, Hnl producing state iz theliviag hody
can be regﬂla%%%b% i]”ah;{tﬂiti@% }Qea%liigty rtg {891u%% IeFN 813:1 AQCEJQO%\E,} a Inn e Lpresent invention,
the activallty of s encompasses the mainténance of the nunber of 1PCS. ‘]‘ﬁere?or’e, the inhibition of
the & actiéyoSflIPCs in the present invention comprises the inhibition of the number of IPCs. When it is

confirmed that the;sumber of dP&s i inhibited undenthe presence-ofaniibedies, it:caithe faundithat

the anfiborigs sre inhibiong the actiyty of IPCey A5 wit JEN production, an inex immunoglobyin
derived from te Same afinmal 10 ‘s‘ﬁemeg asthe arﬁﬁoay whose a&wﬁy Should 5 confirmed ¢an be

used asa Bompatativelcentralocrhe noibercoiPCstear besquantiativaly ebmparedisreounting cells.
The number efipells Gan-he gountedawith FAGS o admicroscepe 110084113 Rurther: itis saidthat IPCs
areéiiffer%nNt'ated into cells which in%uce Thé!elz?rred to as.dendri%ict%?” 2 (002) as a result of infection
withvirdSBr thE TIRE I TEN brédutiibn B TPC& By Wirlis™stimuiation can'Be inBited it Hitfstentiation
into Th2rmay alsorizel intibitech Tvesefore; irganise éxpectéd:thatthe horoclonaliamibpdyof thee 20
present vention, whigh,iphibits IFN production, may also have a therapeutic effect on various allergic
diseases.g[é;g%j] When the antibody, which recognizes the extracellular domain of human ILT7 , is
administe a host different from organism species 25 from which the antibody is derived, it is
desirable to prodessithecantibotly nte acshape whiidh ds:hal 1o bérecodriiZddars & forsighcsutsstance

bythe hpst. For @é%@@é%é@%@g@%i”@é@%ge gasiyrecognizedsas thefpreign sybstange by
processing the antibody into the following molecules . The technique forprocessin |mmunggﬁl%%$1ulln 30

molecul@S b REAedbedWAE khowh SFiagiidHt Tombriding the ‘artiyen Bindig fegfor which lacks
a constant régior {¥ohpclomal Antilbadies: RPrinciplesandzRractice; ghiird editiohd Acatemic Press

Limited. 1995; Antibady, Engineering, A Practical Approach, L PRESS « 1996) rChipstic antibady

composed of the antigenbinding region of 35 monoclonal antibody and the constant region of
immunoGioButiESt the HoSP(*E6nE ExpratdibA BxFerimant Margil« 98a8 Y shita SPai &Rdd ™

20  of human ILT7 and other cell membrane proteins which associate with
human ILT7. Then, the present inventors foundthat the antibody, which
binds to human IPCs, can be obtained by using the transformed cell
whose expreszsion 1s thus induced as an immunogen and completed the
present invention.

25 That is, the present invention provides the immuncgen for
producing the antibody which binds to the extracellular domain of
human ILT7, and comprises animal cells in which (a) a polynucleotide
which encodes the aminc acid seguence comprising the extracellular
domainof human ILT7; and (b} apolynucleotide whichencodes Fcreceptor

30 vy-chainaremaintainedscastobeexogenouslyexpressedor cell membrane
fracticns thereof.

[00717
Six vears or more have already passed since the structure of
human ILT7 was found in 1998. However, the antiboedy capable of

35 specifically reccognizing ILT7 has still not been obtalned. The

antibody capable of recognizing human ILT7 was provided by using the
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eds., Kodansha, 1994) -CDR-substitutedantibodyinwhich complementarity-determining region
(CDR) of immunoglobulin of the host is substituted to CDR of monoclonalantibody ("GeneExpression
Experiment Manual",Isaolshida, 5 Tamie Ando, eds., Kodansha, 1994) [0096] Alternatively, a
human antibody can be obtained by using non-human animals into which a human antibody gene is
incorporated as immune animals, while the non-human animals are used. For example, 10 transgenic
mice with human antibody genes have been put to practical use in order to produce human antibodies

as immune animals (Ishida et al . , Cloning and Stem Cells, 4:85-95,2002). The use of such animals
ows 10 B ARG e Sy WAL et SUned 1115 doits e Hbpenaas batrbed
previoush: 8tis preferaplectocad minister a8 hlpamantiboly rhanafse f00groIniARamativeni: a

human immunaglebulinatiable rggien gene san also be obtained; by aphagerdisplay method
(McCafferty J. et%l , Nature 34§:552-554, 19?9[; retzgchmar Tet. al. Cuer:pinSBécgeghnoé 2e0i%002
Dec; 13(6): 598-é %.)‘_f1 ﬁnfh%lp?hé%d:elagp?ageme h%d?“% ggﬁ{é)%ﬁggéllﬁg%uerﬁgn 6|3rrs‘1munogr[t>)}f>uﬁn variable
region isiptorpotdted intora phage geas. Agphage libfahyoan alsbbe protucetby: dsing variots

immunoglgbylin genes ag sauees.rARhage expresses avatiablekegians as a fusion protein of the
protein composefl f the phagg. The variable 25 regi%régxpressed by the L[?ha e on the phage surface
re

maintains the binding 3Gty with ah artigeh>Thereford: pragds, Which bind to Antigens or cens in
which antiglehscaty expressdd, afe sefectadatherélBy aflowing:for Serabning adragedinowhith @£
variable egion having the .desired binding activity is expressed from the phage library. Further, a gene
30_encoding a variable region, which has the desired binding activity, is retained in.the phage particles
thud selected. THat'isS i g&%é%@sﬁlﬁ%%&ﬂgo‘? %Oé&?el%ﬁc&?i#gsa%%ﬁisﬁﬂéeré]ﬁgn%ﬁﬁgtﬁg 3rilzlesired
binding actiVitycanvserdbtaired byrbsingdive binelifg activityrsfthgvarable regiomrasi af indicator.
35[0098]. ln.the, agtive dnhibitor of IPCs or the method for inhibiting the activity of IPCs in the present
invention, the antibody which recognizes the extracellular domain of human ILT7 or the antibody
fragment which’ comprises at least the antigen binding region of the antibody can be administered as a
protein or a polyhtclestitecencading Sithesprotéii’ In admiaistration bi polpmuctestides] it iswesirable
to yge amggtor inwhich a polypucleqtide encoding the desired praigim is, placed andel.the copuel of an

appropriateeg_romoter so as to express the desired protein. An enhancer and a terminator can also be
placed i thé-GEcioF S8 $BEtor WHidH B&rfies A Geri® of heady akE TiGREHMAINS Lo WRRER constitutss an
immunoglabatin ahd israblestb=expresstarnaviunoglobelin moléculeliskpewn. repFhewvectdreapable

of expressing 4ag Immunaglobulin-canpe agminisiered Hy.infroducing. into, cells, o the adminisiration

to living organisms, a vector, which can be infected with cells by 15 administering to the living

organisms & badministersd afecR: Dfide WihpRGcyEs %?gl%p‘g%gdwf‘?&ﬁ’fﬁ% RiRg brgahisms,

thexd thentestokisriatreduced irtodherlyrmphacytes awhich cansie retdroed tetheilivirg. drganiSms again
(ewioéﬂ§¥¥ﬂis of human ILT7 protein was realized by the provision of the
antibody which binds to the extracellular domain of human ILT7 in
the present invention.
[0073]

25 The present inventors actually confirmed that the monoclonal
antibedy which binds to the extracellular domain of human ILT7 based
on the present invention specifically detected human IPCs. That is,
the present invention relates to a method for detecting interferon
producing cells which comprise the steps of: contacting a monoclonal

30 antibody which binds to the extracellular domain of human ILT7 or
a fragment comprising the antigen binding region with a test cell;
and detecting the meonoclonal antibody which 1s bound to cells cr a
fragment comprising its antigen binding region.

[0074]
35 The detection of human ILT7 based on the present inventionallows

for determining whether a certain cell is IPC. That is, the present
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20In the active inhibitor of IPCs or the method for inhibiting the activity of IPCs based on the present
invention, as for the amount of monoclonal antibody to be administered to the living organisms,
immunoglobulin is administered usually in the range of 0.5 mg to 100 mg, for example, 1 mg to 50 mg,
preferably 2 mg to 10 mg per kg of 25 body weight. Intervals of administration of the antibody to living
organisms can be properly adjusted so as to maintain an effective concentration of immunoglobulin in
the living organisms during the period of treatment. Specifically, for example, the antibody can be
2aminiSEECL ALINGIVAIE Q) 0,2 wanke, Bae SMINSAAN (ulie 50, 0pLaNal, T RORR AiEG in the
art can properly select an effective administration route in treatments. Specific examples thereof
include éral ®F phrshterdl aBminisiratior aRtibGHiRs e dmifistered-SytBmicaR T AbpIRAIy F6r
example; by intravenoushniection, inframusculaciajecion, irteaperitaneakinjectian, 3bwsubcutaneous

injection, gL Ihs ke fxamples gt.an apafonate Joruialion for payenteral administrationnahe,
present invention mcludg_lnjecta le solutions, sgpposnorles, and sprays. When the antibody is given
to cells, Hfikiutoflgbtlin IS-addéd ta:Bulfdte Teditm-usually in the range of 1 p.g/ML, preferably 10
4g/ML, morerpreferably 50 4g/ML, further preferably 0.5 mg/ML. 5[0100] In the active inhibitor of
IPCs or method for inhibiting the activity of IPCs.of the tinyention, the monaclonal-antihody can
be administered 16 ﬁ\?i}gr{lgogrg%ahﬁsran%agﬁéﬁtlsor?gl %lélt%ap%? suéaIm\,tl%h%or%]%ﬁoci:oﬁqéﬁ%aln%%%fd%%%% ended
with a phératadéificaliy aceeptable ¢Ushppért. i hecessary, the HsRofloharaittiboty caprbe dfended
with additive. agents such@s thickeness, stabilizers, preservativesand selybitizers: Exarples of such
a sypport or additive. agent include |actose, citric acid, stearic acid,. magnesium stear sucrose,
G Ceidtin e EGoIAmE 51, aid B o T R T e ey
acceptable meansapproved by % redulatdri agetieydn eddregboammiatitdk listéd firghe of the

Pharmagepeia it eagh £auRtEy, of othergeneraliy recoghized pharmacopeia: for 4isedn anyaais: i
mammalians, and more particularly, in humans. The active.inhibitor of IPCs of the.present invention
can alsollkglee3 ﬁr‘fo%aéép Nitd i%netfloarlicn & of%rllcnog ee(?rgnjﬁjft?pllg ggsle%sdf iyéﬁhﬂ?z%%pgo%@:(?ejfg b?%l%lét%?m
Further, thé §oplilizet:powdersiortablets can beused im commbiationdvith Sterlizedinatek fors

injgstion, physiolpgical sakt selutiop or buffer, selytion ferdissalying the sgmpositions so as to be a
desired @@g{eﬁraﬂon before administration. 25[0101] Further, when the monoclonal antibody is
administ a vector, which expresses immunoglobulin, heavy and light chains are co-transfected

to another plasmid driteeacts prasmitrcasrive administeredin the range ot 0.2y O g fob éxalmple, 1

to 5 mg per kg ofdody-3Q weight Anserder todntraduce the plasipids.inte selisinvitios the-conteqt of
the vectors for use is 1 to 5 49/106 cells. Herein elog, the&pr sent ir&vention wiIIEbe specificalll
describetiwith TefePEibe t EXAMpIES 07 CARIBHior At dSEUMBnts ditat Ferein Are Tcorporated by

352kferemcelindtiei entiratyo cEXAMRLES]0202]sEXampleteling with luminescent dyes
or fluorescent dyves. More specifically, the fluorescent-dye labeled

antibody is made to contact with a cell population which may comprise
IPCs and then cells to which the antibody of the present invention
bound can be detected by using the fluorescent dye as an indicator.
25 Further, IPCs can be separated by separating the cells in which the
fluorescent dye is detected. A series of the steps can be easily
performed based on the principle of FACS.
[0077]
Alternatively, the antibodyof the present invention canbe bound
30 to a solid phase support such as magnetic particles in advance. The
antibody bound to the solid phase support recognizes human ILT7 and
then IPCs are trapped in the solid phase support. As a result, IPCs
can be detected or separated.
[0078]
35 The antibody necessary for the method for detecting IPCs based

on the present invention can be provided as a reagent for detecting
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A. Analysis of expression of ILT7 5 A-1) Analysis using SAGE library The expression of genes in
human monocytes , IPCs , and HSV-treated IPCs was compared and analyzed by Serial Analysis of
Gene Expression (Trade name; SAGE) method. The analysis method is as follows. Monocytes were
separated as BDCA-4 positive cells and IPCs were 10 separated as 0D14 positive cells from human
peripheral blood using a cell sorter. Further, IPCs were cultured for 12 hours under the presence of
Herpes Simplex Virus (HSV) and then the differentiated IPCs were prepared . RNAs were obtained

from res ive cells , fallowed by producing a SAGE library using I-SAGE (Tr name) kit .
(a1 150y Oaar SR s SAna toey LLatBiiods S STt 100 000 s
analyzed 0§ing SAGE AREYSESeftwake tmarufactieid By Uhdtioyery Ad alesult i & géne'whobe

score vajug.eftmenoeyle/IRCHPCHASV is 0/16/h namely, I (Gen BankACo#NM £012246)known as
a gene, which shows IPC s egtic ex%res ion, was found. ”TV 20 is a membrane pro;ceiin WIJ:

immunogisBifin-fiké dom&ine enésde %ajalt?aoééf%%aﬁg-nce shownT ivSE %Bﬂ%?ie(%ug.rég(a%?ﬁ has
beeh repoftédithat PeRNACOFLILTZriS xpressedia IPSsI(Blood 100; 329533081(2002) R J0103]%-2)

RT-PCRO%%%%%%%%IHJ -hemoeyie cellg was.examine i searedetajioEach-celhwas
preparatively isolated from urgﬁrg ﬁ%g}%%%[al blood by the cell sorter. Rél};@s were extracted from each
, ' |

e
of the isdiated Ba1l poparations COMA TS SYRteSiZET QuahtRative BER v{\?és totmed
in accorddrite with arrerdinary feethodeusingthe tesultingv8OLADNA bisea Tetfiplate bmdrthd éxpression

level of mRNA, G dlTE was analyzed. Theused.copditions for .theotéat?&ﬁ%ﬁu%@?ﬁ? of primers,and PCR
are as follows: Forward primer: 5 OTC CAA CCC CTA COT.GOT GTC 3’ (SEQ ID NO: 3) Reverse

priffer: 5 77 ETA RBEEBTE CAC EAC THIEIRSER IS NG: 4)35°F cycle 61 EOR Gt 94€ fbF 3
minutes)2% £ycleds b FOR {at<04 @ for:30-séconds, at 59&fof 80rsedonds, land: dti2 @ foril mirute] 1

cycle of BGR (af;/2G for,6 mpinutes). -When IRCs stimulated by monocyles.BGs, Fi3VE.apd CD19
positive cells (i.e, B cells), CD3 positive cells (i.e. T cells), T cells .5 stimulatedby PMAs , and CD56

positive BBIS (R NiceilsSibere &XHrfihed®t WasTouRE AT T W exXgrédseFéhedificalty S IPCs
(Fig. 1 (a). [01641hAB) QuantitativerRT-PCR 10Further, the expression in other organs and tissues
wagsexamyned, by quantitative PCR using ABI PRISM 7000 (manufactured by Applied Biosystem). As
cDNA panel, BD (Trade name) MTC multiple tissue cDNA panel (Human 1; Cat.No0.636742, Human
immune: Cat.No636748  HuMian151568 Fradtithis .CaNY 6367507 aIkof thetn S Rahdfa2arsd By

Becton. IPCs which comprises:

{a} the monoclonal antibody which binds to the extracellular
domain of human ILT7 or the fragment comprising its antigen binding

20  region; and

{(b) the cell which expresses an exogenous protein comprising
extraceillular domain of human ILT7 and an excgenous molecule which
is assccilated with human ILT7.

[GOBO]

25 The present inventors analyzed the effect ¢of the antibody which
binds to the extracellular domain of human ILT7 on IPCs. As a result,
it is confirmed that the antibody, which binds to the extracellular
demain of human ILT7, inhibits the activity of IPCs. That is, the
present invention relates to a method for inhibiting the activity

30 of interferon producing cells, comprising a step of contacting any
of the following components with interferon producing cells:

(a) a monoclonal antibody which binds to human TLT7 and inhibits
the activity of interferon producing cells or a fragment comprising
its antigen binding region; and

35 (b) an immunoglobulin to which a complementarity-determining

region of the monoclonal antibody described in (a) is grafted or a
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15 Dickinson) and the same cDNA derived from hemocyte cells as described in 2) were used. The
used base sequences of primers are as follows: Forward primer for ILT7: 5' CCT CAA TCC AGC ACA
AAA GAA GT 3' (SEQ ID NO: 5) 20 Reverse primer for ILT7: 5 COG ATG AGA TTC TCC ACT GIG
TAA 3' (SEQ ID NO: 6) Forward primer for GAPDH: 5' CCA CCC ATG GCA AAT TCC 3' (SEQ ID NO:
7)  Reverse primer for GAPDH: 5' TGG GAT TTC CAT TGA TGA CAA G 3' (SEQ 25ID NO: 8)
PCRwas performedby usingABI PRISM 7000 (manufacturedbyApplied Biosystem) and SYBR green
PCR magter mix kit (gnoanufactured b)%gheas%rge compan l.nSe uence Detection System Software

(manufactﬂarlgé}1 %i/l he Safre dom anly was Used forana yS|sg3 TheFeaction conditions are as follows:

Step 1: 1 €¥élé bf PCR (at 50C for 2 minutes) Step 2: 1 cycle of PCR (at 95C for 10 minutes) Step 3:

40 cycles of PCR fat 99 fer-ka seeonds;at 606rfor diminute)- Ehe exprassionrefdlLil{raene-was
compareqﬁetweep e.aEch tis§u§ 3t5 t%y_v,stgndardizia | at the level of e>gpr?ssion ofthe .
glyceral&e eydae%-“pﬁc%sﬁfhﬁedéﬁyaerog“gﬁgéle ?@/Sf ?—f)ng%n%faw ich'is known ' to bé %?(Brlessr%%d
constitutively: Aissa resut, sthwas obserreththat RIT7was ot ekpidssetidn apy Organs otharehars
lymphoid tissues and,expressed spegifically in IPCs. [0105] B. Production of ILT7 and FcRy

expression vectors Subsequently, cloning of genes and, production of expression vectors were
catiod out in ordét - BEAHEEE L P bR SE Ty Cai 6 ToFr e oy (o] R Lot
from hurhap peripheidl blodd wassexteacted A0cfFfom IPCs; frbbswhich cONAmaEstsynthesized uging

oligo dTpiignegﬁ%éHpgﬁqm{gr}gg%qwgem for cDNA Synthesis kit. An EcoRI adapter was ligated
into the synthesized cDNA, which was ligated into pME18S vector cleaved by EcoRlI, resulting in

prdduction of hufizh PC EBRIASIEraR TEF? §ERE wasampiit PR AfetheY USihG thé produced

complementarity-determining region of the menoclonal antibody
describedin (a} isgraftedora fragment comprising itsantigenbinding
regicn; and

{c} a polvnuclectide which encodes the components described in

15 {ay or (k).
[coB2]

As used herein, the term “Interferon Producing cells (IPCs)”
means cells which have the ability to produce IFN and express ILTY
on the cell surface. Hereinafter, uniess otherwise noted, the term

20 “IPCs” encompassesnotonlycellswhichareprecurscrcellsofdendritic
cells but also the cells which have the ability to produce IFN and
express ILT7 on the cell surface. Methods for identifyving such IPCs
are commonly known. IPCs can be distinguished from other blood cells
usingsome cell surfacemarkersasindicators. Specifically, aprofile

25 of cell surface markers of human IPCs is described below (Shortman,
K. and Liu, YJ. Nature Reviews 2: 1b1-161, 2002). In recent years,
acertainreport has alsosuggested that BDCA-Z positive cell isdefined
as IPC (Dzionek, A. et al. J. Immunol. 165: 6037~-6046, 2000.).
[Profile of cell surface antigens of human IPCs]

30 CD4 positive, CD123 positive,

Lineage (CD3, CD14, CD16, CD1Y, CD20, CD56) negative, andCDllcnegative

Therefore, 1t can also be said that IPCs are cells which have
the expression profile of these known markers and have the ability
to produce IFN. Further, cells in living organisms with the ability

36  To produce IFN are comprised in IPCs, even if the cells are a cell

population with profiles different from the expression pattern of
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15 cDNA library as a template as well as using primers with the following base sequences. 1 unit of
KOD Plus DNA polymerase (manufactured by TOYOBO CO., LTD.) was used for PCR reaction.
Reaction conditions were set to 25 cycles of PCR [at 94C for 15 seconds, at 55C for 30 seconds, and
at 68C for 2 minutes] after 1 cycle of PCR at 94C for 2 minutes. 20 Forward primer: 5' CAG GGC CAG
GAG GAG GAG ATG 3' (SEQ ID NO: 9) Reverse primer: 5' TCA GCA GAC ACT TCC CCAACT 3
(SEQ ID NO: 10) The2-kbILT7cDNAfragmentamplifiedwasseparatedandrecovered by

electrophoresis using 1% agarose .gel, which was cloned to pCR4 Blunt-TOPO plasmid vector
(manuiacined By RGP Ghig 216 SE BERE TEPCr PRk b Bt AR TiEeFea by Te
InvitrogeP).Fhe base sequences bfthe genesiobtainedanas ianalyzed, Bddt wasfeantiothat ttve:
desired ILT4.gene shown in SEQID-NO;: 1was obtained.[@306] B-2) Production of FLAG-tagged ILT7

expression vectors 3,0A?‘ﬁelasmid expressing a protein in which FLAG tags were fused to N- and C-
termini of ILT7, respeltivelfwas cBhsflided it was fused with a tag, which allowed for confirming
the éxpression of |[EBiprbteialbysdetéttiorrobthecthy. The desined seguence was amplified by PCR

method using the IkT,Z ggne preduced as.described,jn ﬂégﬁ@ 35 template as well as using primers
with the following base sequences. 1 unit of KOD Plus DNA polymerase (manufactured by TOYOBO

CO., LTD Y85 1e8a for PERFfEERdR REadton-Eonditions were set to 25 cycles of PCR [at 94C for
15 seconds, at 55Cfori3@yseconds iarfteatt680 foa 2 mimgeshafter:l cfcle/pEPCR at 84Cdon2 s

minutes..kor N-FLAG USTZ 7 Fé)r\gﬁg&griggf {SEQ.IB NO; 11): 5" CCG ctc gag ATG ACC CTC ATT
CTC 10 GTC ATC CTT GTA ATC] GAT CTG TIC CCA AGO CTC 3' 15In the above-mentioned base

sedtiences, each URdEARER Hotiorefh pRiehtheset sholis Ahhse Seguehcl entdding thetdiithed

FLAG tagditiiéach lowercase letter shows the cleavage site for the restriction enzyme Xhol or Spel.

DNA fragments amplified by PCR wets, cleaved by;Xhal.and. Spel, which were;then separated by Gel

electrophoresis. 2 20 kb DNA fragments were recovered, which were ligated into pME18X vector

cleaved By XhoF Bfid-8pefit the Same maRAe as tesdibed AB6e Tieh Cindiyes of pRISHiES
capable of expressing-thecdesiredifesioniproteingi. e.pME 18X :N-FLAG LT T ANdpME 18 X-E=ELAG

”‘TI%We@&%%%%yedT@épggg\ielgurvival can also be transiated intoc thes number
of ceils. Therefore, inthecase of inhibitingbeothor either of these
functicons, it is said that the activity of IPCs 1s inhibited. It is
found that type 1 IFN produced by IPCs leads to various diseases.
Therefore, the inhibition of the number of IPCs and IFN production

20 is useful for a medical treatment strategy of those diseases.

Forexample, therelationshipbetweenthepathological condition
of autoimmune diseases and IFNa has been pointed out. Most of the
IFNa is produced by IPCs. Therefore, pathological conditions caused
by IFNa can be alleviated by inhibiting the production of IFNa. As

25 used herein, the term “inhibition of IFN production by IPCs” means
the inhibition of the production of at least one of the IFN produced
by IPCs. Preferable IFN in the present invention is the type 1 IFN.
Among them, IFNa is important.

[0084]

30 That is, the present invention relates to an inhibitor of the
production of IFN which comprises an antibody which binds to the
extracellular domain of ILT7 as an active ingredient. Or, the present
invention provides a method for inhibiting the production of IFN
comprising a step of administering the antibody which binds to the

35 extracellular domain of ILT7. Further, the present invention relates

to the use of the antibody which binds to the extracellular domain
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25[0107] 3-3) Cloning of FOR7 genes FcR7 protein was considered as a protein capable of
associating with ILT7 protein. The present molecule is a gene with base sequences and amino acid
sequences of SEQ IDNO: 315a/1d16 (GenbankAcc#NM 004106, 30 J. Biol, Chem. 265, 6448-6452
(1990)). The molecule is a molecule (7 chain) which constitutes Fc E R, i.e. a high affinity IgE
receptor. Although it is also named as Fc s RI 7, it will be referred to as FCR7 hereinafter. In this
regard, the present molecule has also been known as a component of Fc7R or FcaR. The present

gene was e 35 method as sh belo duce expre S|on Vv ctors ene was
ampllfle(f tgc %EC% r%ethoae uglna K& hti Dﬁ&ﬁlﬁga%/ pro §es (Ij’lesc?rrbeldrl as Jang
templatetélsﬂweltt@@msmglpnmé@ﬁmh the foIIowmg base sequences. 1 unlt of ROD Plus DNA
polymerasg)gmanufacturedbyTOYOBOCO., LTD.)wasusedforPCRreaction. Reaction conditions were
set to 25 cycles of PCR [at 94C for 15 seconds, at 5 55C for 30 seconds, and at 68C far 1 nute]
after 1 oyole of PeH BT SACHOr S e FE DAY Lo AR RIGAT F A GORETG 3
(SE® IDNOct7)ReverseiprinmeriSEGEBA ABRACCAGAAGD CAAAGA B (BEQIBING: 48) The

0.3-kb Fe@erNelf&ae’e@%a@@{ﬁeqwee&epgr%tfgﬁ@slgﬁecoaé%eq byelgetrepharesis dising: 2%
agarose gel, which was cloned to pCR4 Blunt-TOPO plasmid vector (manufactur d by Invitrogen)

using Zer BIdrtT BB BER CloN ﬁ&ﬁlt trhEnTfdIRd by Tiftrage)°Theé Bass sebligntEd B the
genes obtaingt \weréhamdly zed; dnckit was @bnhn‘fnémﬂhaiahelh‘%lre@ FeRygenesshoyvri ineSEEND

NO: 15 ‘%%%8'88?90?;5[011@%§eA_'c)oPrre?dUISH%8 d’fc@@g@gf&f{é’z%?&%eéé'%é’&cg%szFNOAQQFm'd

expressing a protein In which Mﬁc tag was attac to C terminus was constructed 5o that the

explessiBh FFHCESPErStEinedtt bejc‘%‘?nflm%dmf’ﬁ?%s%d%%%enc%%ﬂ@%n?&ﬁﬁceﬂrlﬁ%fflgcﬁlﬁm%thod
20 usingathe FaRyrjenerproducedLasrdesctibgdbin8)ds a Eniplate asavel Las usinigl prismetsswith the

following base.seqences. Linitof ROB Rlu DNA polimetgse manufpeiured iy JYOBO CO.,

LTD.) was used for PCR reaction. The conditions were set t0 25 cycles of PCR [at 94C for 15

seconds> ¥t 556 #63¢ Bedonds, dhd BF 8§€%HWH\?{%?&W w&éfepgﬁﬁé R at 9AEYHF 57 -
minutes dEarwdatdeprimes (SEQ Nfaelﬂm@ EOE CtogagATGHWsT & CEAGEAGTE& GIC TiE: 3'

Reyerse primen(SEQ,ID NOY 20079, (I £,Ga6 t2e {61 AlCA &&T&%&T&Cﬁ% éﬁésT&ﬁ* Gl 10T

GOT CICTGTG GTG GTTTOT CAT G33 fthe above-mentioned fjrllE)enmer sequences, the
underllnéd’ ekivAhR JareAthitEBS Shols A BEEF 88Gidrcs Eldaing the aftachéd I\fﬂ}é@ta o cne

effect thereof., That is, as for the anti-ILT7 monoclonal antibody,
the IFN production inhibiting effect can be expected by cytotoxicity
against IPCs, inaddition to the inhibitionmechanismof IFN production
20 in a preferable embodiment.
[¢086]
The antibody, which recognizes the extracellular domain of human
ILT7 to be used for the present invention, can be obtained based on
themethoddescribedpreviously. Theantibodyinthepresentinvention
26 mayvbeofanyclass. Organismspeciesfromwhichtheantibodyisderived
are not limited, either. Further, a fragment comprising the antigen
binding region of antibody can be used as an antibody. For example,
an antibody fragment comprising the antigen binding region which is
obtained by enzymatic digestion of IgG can be used as the antibody
30  in the present invention. Specifically, antibody fragments such as
Fab and F{ab’}), can be cbhtained by digestion with papain or pepsin.
It i3 well known that these antibody fragments can be used as antibody
mclecules which have affinity for antibodies. Alternatively,
antibedies constructed by genetic recombination can also be used as
35 long as satisfactory antigen-binding activity is maintained.

Examples of the antibodies constructed by genetic recombination
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and each lowercase letter shows the cleavage site for the restriction enzyme Xhol or Spei. DNA
fragments amplified by PCR were cleaved by Xhol and Spel , which were then separated by Gel
electrophoresis. About 35 0.3-kb DNA fragments were recovered, which were ligated into pME18X
vector cleaved by Xhol and Spel in the same manner as described above. Then, a plasmid capable of
expressing the desired fusion protein, i.e. pME18X-Myc-FcRy was constructed. [0109] C. Expression
of ILT7 in animal cells 5The expression of ILT7 in animal cells was examined using expression vectors

produced,as,descriped-above. Grl)Expression ingI3 T cells | o QINAS consisting. of thefg @‘@'”9 five

combinations were introduced into 293T cells (7 x105cells) u5|W%Ceffectene transfection 10

(manufachitéd By &iadeRy Twogays hﬁ@?ﬁé%%%ﬁ B CHOMEIR ARy SSECN %%ﬁ%ls)
was cartied-met] (HfpMELBXNsFLAG dhEA2 §ig (2) pMELSX:GEhAGITTe2ilig (3 pMELBXN-FLAG

LT7 1 g 5 PEIBXMYE:ECRY 10, Lo(4) PMEABK GiELAGILTT L i AMEI®X Myc-FoRy L jig (5

pME18X E]%}/c FcRy 2 4g Thé method of FCM analysis was performed in the same manner as
destribediA-4lof the following Example 2, Cy3 conjugated anti-Flag antibody (manufactured by
Sigma) was usedrior-the neaetamand i-AGSdarm 20(manufaidiared-by: BeetancRickinson) was used for

the analysis.As alesulty it was foynd that gnl %%%‘%AETZ%GB&%SSSQ%Q Sthe gell syrfage.when

reacted alone, whilé ILT7 was expréssed extracellularly and robustly when coexisted with FCRy (Fig.
3). ltis W%F%M@?@Méﬁ%g%@?%ﬁtﬁﬁwﬁﬁc T HoWéveP WhéeR p8ia5-eélls
(mouse 25 faastosytama) avhick express mause FeRy were,used Bs hosiscthelexpressioaofibd 7

Coﬂplugﬁ%wﬁ§%§y%%self has cytotoxicity against IPCs. Subclasses of
antibodies which exhibit potent effector activity are known.
Alternatively, the inhibiting effect on the IPC activity canbe further
ennanced by modifying antibodies with a cytotoxic agent. Examples
of the cytotoxic agent are described below.

15 Toxins: Pseudomonas Endotoxin (PE), diphtheria toxin, ricin
Radioisotopes: Tc®™, sr®, 1t7t, y*° '
Anticancer agents: calicheamicin, mitomycin, paclitaxel

Toxins consisting of proteins can be conjugated to antibodies
or their fragmentswith abifunctional reagent. Alternatively, agene

20 encoding toxin is connected to a gene encoding antibody and fusion
proteins of both genes canalsobe obtained. Themethod for coenjugating
antibodies with radicisctopes is also known. For example, the method
for labeling antibodies with radioisctopes using a chelating agent
is known. Furthermore, the anticancer agents can be conjugated tc

25 antibodies using sugar chains or the bifunctional reagent.

[oossg]

The present inventors have confirmed a phencmenon in which a
monoclonal antibody which is bound to ILT7 expressed on a cell membrane
is incorporated into cells after binding (internalization).

30 Therefore, the cytotoxic agents can be delivered into cells by
contacting antibodies conjugated with these cytotoxic agents of the
present invention with ILT7 expressing cells. That 1s, the present
invention provides an active inhibitor of ILT7 expressing cells which
comprises anti-ILT7 monocleonal antibody to which the cytotoxic agent

35 is conjugated as an active ingredient. Or, the present invention

relates to the use of anti-ILT7 monoclonal antibody to which the
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[0110] C-2) Analysis by immunoprecipitation and western blotting method ILT7 was expressed with
accompanying FcRy on the cell surface, 30 which was confirmed as follows. After
immunoprecipitation, various antibodies for each 293T cell which was coexpressed with both genes in
respective combinations described in (1) to (5) were analyzed. DHAs were introduced into 293T cells
(7 x 105 cells), from which 293T cells were recovered two days after the introduction in the same
manner 35 as described in 1) . Cell fractionations were dissolved in lysis buffer (0.5% Triton, 150 mM

Nacl), which was left on ice for 20 mjnutes. Thereafter, aspiration usi needle (27G) was repeated
covetal (1763 CHAPS SenrTgG ER BT 157 e AR PO BRSO (3o o
manufactiredily/Sartareraz bigtechidlogy) brantiFiag ahtbodyeepg, manafdciredioyoSights) was

added to.200:fig,ef dysate, of the:5 resufting @ﬁ%d%%p whiatrwas further stiredbby tatation-at4G for 4
hours. Then, Proteip A/G Sepharose 4 Fast Flow myﬁnanu:fctuﬂridﬁ% Amer hambiosciche})} was
added thaeré&)eRNﬁi hivAs BirPed By?gta‘?ﬁiﬁjat 4C o “Rodr Then, tr%a}gﬁ 'ﬁgtﬁre‘@rbjrt% bd t&ctions
weré washed withilysis paffer withahe follpwisgi composition 3 times. 10lysis buffer: 0.5% TritonX-100,
50 mM HERBS(pH 7.6) , 150 mM NaC1, 1 mM EDTA, 1510% glycerol, 1 mM DTT, 2 mM PMSF, 1
paim Aprotiir, 1ioimd Leupeptin. 201 I Pepsiatn o QL Ag L Clymostatn, | v Nasvost
0.1 mM P-glyceroph - !

artificially modified can also be used as an active ingredient. For
example, various modification methods are known in order to improve

10 the cytotoxicity and stabllity of antibodies. Specificalliy, an
immunoglcbulin in which sugar chains of heavy chains are modified
is known {Shinkawa, T. et al. J. Bicl. Chem. 278:3466-34732, 2003.).
Antibody Dependent Cell-mediated Cytotoxicity (ADCC) activity of
immunoglobulin was enhanced by the modification of sugar chains. Oxr,

15 an immunoglobulin in which the amino acid sequence of Fc region is
modified is also known. That is, ADCC activity was enhanced by
artificially increasing the binding activity of immunoglcbulin to
e receptor {Shield, RL. et al. J. Biol. Chem. 276; 6591-06604, 2001.).
[00%80C]

20 IgG, which is bound to Fc receptor, i1s incorporated in cells
once. Then, IgG kinds to Fc receptor which is expressed in endosone
anditisreleasedintobloodagain. Thisphenomenonhasbeenrevealed.
IgG with a high binding activity with Fc receptor has a better chance
of being released into blood again after its incorporation into cells.

25 ks a result, the retention time of IgG in blood is extended (Hinton,
PR. et al. J Biol Chem. 279: 6213~6216. 2004). In addition to this,
ji,iéSaidthatnmdificationcﬁfaminoacidsequencecﬁfFcregioncauses
a change of complement dependent cytotoxicity (CDC) activity. These
modifiedantibodiescanbeusedastheantibedyinthepresent invention.

30 [00g1]

When the antibody, which binds to the extracellular domain of
human ILT7, is contacted to IPCs, the activity of IPCs is inhibited.
Therefore, these antibodies can be used for an inhibitor or method
for inhibiting the activity of IPCs. That is, the present invention

356 provides an active inhibitor of IPCs which comprises at least cne

component selected from the group consisting of the following (a)
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[0111] 25A sample buf fer for SDS-PAGE was added to the washed precipitates , which was boiled for
5 minutes and centrifuged, followed by performing electrophoresis with 10% SDS gel. Samples were
transferred from gels after electrophoresis to PVDF membrane ( Immobilon-p-transfer membrane :
manufactured by Millipore) in accordance with an ordinary 30 method. Blotting was performed with
anti-Flag antibody and anti-myc antibody. It was confirmed that the ILT7 associated with FCRy was
present in 293T cells because their presence in each immune precipitate was observed (Fig. 4) .

[0112] 35 C- nalysis of sugar chain Since several.ban fILT7 were obs int ern
anatySiss T PSR 155t T v e Tote WS oS AT 500 ot DY eats b 5541 oote
which exptess REHEAGS 1ETY ahdNIYé-FeRy waSindfthSprecipitated with &ptibrlag Breibdy ifthe
manner as deseribedinel)iang 2): Thereafternthepregipitated fractionsaveresispended bdnb0 ptL of
N-glycosidase. buffer with the following.composition and 30.piL of each resulting solution was. aliquoted
o o T REOT Aeliott Biar Lo LA, & 0% SHE N00 ok FrthsRros. 100 S Lol
2-mercaptoettiariolin PBS (phosphate bufféd [0218] CompRAn S WiitsSsTBAIL 6PN-§iyeosicaise

(#1365144nmandfaciured By Roehe) werengdded ta-ene dybe which wasreactedat 3¢CHor 1645
hours. Fugg% Y%leoog S le buffer was added thereto, which was heated at 100C for 5 minutes,

followedlby per%or(r)nring elec ro%horesis with 10% SDS gel. After electrophoresis, gel was transferred to
PVDF membrané ato Wisicho D pigl ohantai T7pohictons-antibcty Hs eseribedlin 4y was adged and

reacted at4G.overnight; Theggsulfng praduct 20 was;washed with TBS-T buffer and reacted with
100,000-fold diluggp HRP-labeled ar]{i- abpit antibo %rganufactu&ed by Jackson) gt room
i e

termPerature. Thet it WHS COIBred With ECL WeSter Biotting Detecton Systemymanutactured By

Amershamdiestierce) hAs arreshitdthe dpparantaroletulan elghtawvasf decteased by petforming
N-glyco%@m%@ treatment. ;m%gi&W@ﬁgg@g@dﬂ@@ggggaraq@ins were added to ILT7 (Fig. 5).
[0114] {c} a polynucleotide which encoedes components described in (a)
cr {b).

15 In the present invention, the monoclonal antibody, which
recognizes the extracellular domain of human ILT7, can be used as
the monoclonal antibody which inhibits the activity of IPCs. In the
present inventicn, one or more monoclonal antibodies can be used.
For example, one or more mconoclonal antibodies, which recognize the

20  extracellular domain of human ILT7, are blended tc use in the present
invention.

(00921 _
It can be confirmed that antibodies have an inhibiting effect
on IFNproductionby TPCs inthemanner as describedbelow. IPCsproduce

25 a large amount of IEN due to virus stimulation. Antibodies are given
to IPCs before, after, or at the same time as the stimulation of IPCs
with viruses. The capacity to produce IFN each for the resulting LPFCs
is compared to that of each control to which antibodies are not given.
The ability to produce IFN can be evaluated by measuring IFNa or IFNf

30 containedinculturesupernatantof IPCs. Asaresultof thecomparison,
it can be confirmed that the tested antibodies are effective in
inhibiting the ability to produce IFN when the amount of IFN in the
supernatant is significantly decreased by the addition of antibodies.
These methods for measuring IFN are known. IPCs produce most of the

35 IFN in the living body. Therefore, IFN producing state in the living
body can be regulated by inhibiting the ability to produce IFN of
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C-4) Production of anti-ILT7 polyclonal antibody The used anti-ILT7 polyclonal antibody as described
in 3) was 30 produced as follows. Peptide of 23 amino acids corresponding to C terminus of ILT7
(CSQEANSRKDNAPFRVVEPWEQI; SEQ ID NO: 21) was chemically synthesized and bound to KLH
protein which is a career, and the resulting product was used as an immunogen. Rabbits were
intradermally immunized with immunogen mixed with Freund complete 35 adjuvant. After six
immunizations in all (once per week) , the increased antibody titer in serumwas confirmed and then
whole blggd was collected. Then, some serum was affinity purified using peptide column of the same
sequence. The resulting product was determined as anti-ILT7 polyclonal antibody. [01151 5 Example 2
A. ProduttiBriof anti-ILT7 monoclonal antibody A-1) Production of immunogen Cells to be used as
immunogens wele: preparec:ky:intraducing genes 12937 dellstas déstrbedbelownd64:gg ofhe
transgene (IMET8 X-C-ELAG 101,17 23.2 80-and PMEABX:MYG-ECRY 23.2 pig). was added tq the
bottom of 100 mm/Collagen Coated Dish (IWAKI) coatedwith 3 mL of opti-MEM (GIBCO) and mixed.
SubequEHitlyY asideFom ke trimshBRe RoRARAC 5874l SO lipsfectinie T radé fanid) 2obo- on
(Invitroget) was diluted: withr3 nHc of opisMEM, whichawas altlewedio stand at repndemperature for 15
5 minutes_a ipofectami lution [ ed.-Thete .Lipofectamine salution w. tly
added tolti?n;1 %E%%%%a%%%ﬁ%% tgégneé e%%e%%%or? gnagr% i%(? & ,&Lﬁgr’ st%%dllgrlggna?%oogrg %gﬁ‘?p?%%agt% re for

20 minufe3e 103 BPIOST-celis diftfedio-1 XA0B GRIRMIE Vising DMEM Calturé metidih (SiEMA)
containing 3Q%ckEBSr(fetalbavire serimm. 20 yas-gantly added todthecish. the resulingrmedium was
subjected to static culture in an incubator at 37C under CO2 for 48 houys, from which cells were
oot B i TR OB Bl e ot 20 E s e e [0T6] 58 A-2)
Productidfi®t Rybtidemas ©a t 0k frrdarBefore el e fimtniZea250°6rJ of eiidlisiba Gbtained

bymixing:209 #ieHiPBS with-200gL ©f complets-adipvantFREUND) (RMS06-1, manufaciukad by
Mitsubis%léggaku latron, Inc.) was injected to the bottoms of both feet of four Balb/c female mice
-0

(four-wee d)of(r)r ior?rzﬁFnru%slzcﬁ%%f On the following day, 50 gL of 2 x 107 cells suspended in 400 gL

of PBS W&$ fiimunized. The second and third immunizations were performed every four days. Three
days following the;thirddmmunization; eellfusianrwas performesras, follows« Cellsonvere collgcted; from
lymph nodes of mice feet immunized. Mouse myeloma cel -X63-Ag8-U1 cultured in RPMI1640
culture M AT (NS ComEmis T00ERS Wers Rt it tho GEIE HBRvEd o hynioh A6des
and myeférha sorthatakietfatio-6fthe mblise Physiomatells tocthe Eelis lderivied fropt iynuple hddes and

myeloma sheidd: be 2ik 10:10: % from whichecells were recoverediby centrifugation. PESA000MERCK)
equivaleﬂ% diI%ted with R2MI16%O culture rgegiug:hwgs K dded to thel\[obtaﬂned %elg)S racti%n%,hwhich
was subjec ed oogglrfuls]con?%\?ter%va%ﬁ?n@gccéﬁ S, 1 &rest %gmp%aﬁ’c Was sﬁglpeln ain 160 ML of
15%6 FBB:4AFHHediurEsGitaiming’a sopplentiant aipd thel inscufated into sixtesn 96awelhplatesiat 200

AL/well. Jhecilture mediygmavas exchanged adtex threeflaysqOnededwo weeks after observation of
the colo%{)ogrg‘ﬁation, primary

When the antibody, which recognizes the extracellular domain

of human ILT7, is administered toa hostdifferent fromorganismspecies

25 from which the antibody is derived, it is desirable to process the

antibody into a shape which is hard to be recognized as a foreign

substance by the host. For example, immuncglobulin cannoct be easily

recognized as the foreign substance by processing the antibody into

the followingmolecules. The technique for processing immunoglebulin

30 moleculesasdescribedbelowis known., Fragmentcomprisingtheantigen

binding region which lacks a constant region (Monoclonal Antibodies:

Principles and Practice, third edition, Academic Press Limited. 1895;
Antibody Engineering, A Practical Approach, IRL PRESS, 19%¢)

~Chimeric antibody composed of the antigen binding region of

35 moncclonal antibody and the ceonstant region of immunoglobulin of the

host (“"Gene Expression ExXperiment Manual’”, Isac Ishida, Tamie Ando,
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10 screening was performed. [0117] A-3) Screening of hybridoma by Cell ELISA method

- Hybridoma, which produces target antibody, was screened by the following Cell ELISA. The produced
cells as described in 1) were used 15 at 1 x 107 cells per 96-well plate, which were suspended in 0.5%
BSA/2 mM EDTA/PBS and then aliguoted to a plate for Cell ELISA (NUNC 249570 96V NW PS) at
100 1AL/well. Centrifugation was carried out at 2,000 rpm at 4C and then the supernatant was
discarded. Sampled culture supernatant was added at 50 1AL/well, which was reacted at room 20
temperature for ?f[<0 gﬂnutes. W gi operation that involves adding 0.5% BSA/2 mM and EDTA/PBS
to each welt, ‘cen rﬁuaﬁﬁgﬁ’ §(§ %gm at 4C for 2 minutes, and then discarding the supernatant was
carried out twice:-SORAlL/wedbfl L0, 1G00:foid Hituted peroxidassdabeted: goat-ariti:moeise fgGrantipody

(IM0819;-Begkmancoriten vag.added 10.8a¢h 25 well after washing.which was-regcted 0130, ¢
minutes. The w shln%&oger,atlon usmgs% 5% BSA/2 mM-EDTA/PBS was carried out twice, followed

by addind & €5i0ARG SAIUGRT Fhe prepafel aniibody SBitHer W SUbEFOt with BB (9 by &
dialysis rhembtadie (10,080 cuts Madafachured BYRIERCE) to give purified anti-ILT7 chimeric 30
antibodies; {@£%8] A-4) Examination of antibody responsiveness by flow cytometry (FCM) analysis
Hybridoma culture supernatant was analyzed by flow cytometry 35(FCM) analysis. The produced cells

as described in 1) W& Badpetitedin ©. SO BEAR P BDT ATBB SO WHIEH f/A8 fransterisdtinto a
centrifugadrtaberat & xx10:pesone samypie cfolleweddnnadding 46ddi gteach. sulturecantbresicting at

room tempeyatire fot 30 mindtes, \Washing gperation, thatinyalyes adding,1 ml ofQ,5% BSA/2.mM and
EDTA/PBS to each tube, Centr%gnmg at 1200 rpm at 4C for 3 minutes, and discarding the 5

sup@rnatait WAESCat el dift thide™ 4071261 10016 HEE FITE2AB ¢ Joat antidriotigs Tgaa

antibody;(WOBﬂlQpBel_eman coutter) cw_aa&adadad meac_at@«ma# aftes washing, whichavas reml:eﬁd:lat room
temperalire,for 3@ rputes  lnesuashing.aperalianusiag %-?8{% POMEON AR tanaarded out
twice, followed by analyzing using flow 10 cytometryFC500 (Beckman cou ter). Ahﬁ)rldoma producing

an antib8dy-Which 8t RSt respdhid t& BRIV HBST caPdrid REEp Iraea s J&SENy 16 the Bl intdisich
gene hadheendntrodueed wasselectedp The selected hybridoma was<ctenad:by she dimiting diution

method and hybridamas g?lta@dh#@f??awgich produce monoclonal antibodies were 15 obtained. [0119]
B. Examination of responsiveness of anti-ILT7 antibody ILT7 in which FLAG tag was attached to N

terminusiWas H)expressed with FCRy molecule in 293T cells in the same manner as described in 20
C-1) of Examplexll tkhens theseesppnsiveness oftheranticasy ohtainad b xample 2:-was genfismed by
FCM anal glg sgen FACScan (Becton Dickinson) . [ t, it.was confirmed that all antibodies
produce%}éy h)l/%rit%?n@a%#?ﬁgar}?f #%7%?}%@?? w%% %@%ﬁ]éﬁc? giks1 %Eésgﬁjb“?f %fﬂi‘fégpﬁme%attoat e cells

into whictPET75géhe wasrinfréduckddhid infsH expreasddet - al., Curr OpinBiotechnol.
20 2002 Dec; 13(6): 598-602.}). In the phage display method, a gene

encoding human immunoglobulin variable region is incorporated intoc
a phage gene. A phage library can also be produced by using various
immunogleobulin genes as sauces. A phage expresses a variable region
as a fusion protein of the protein composed of the phage. The variable

25 regionexpressedby the phage onthe phage surfacemaintains the binding
activity with an antigen. Therefore, phages, which bind to antigens
orcellsinwhichantigensareexpressed, are selected, therebyallowing
for screening a phage in which a variable region having the desired
binding activity is expressed from the phage library. Further, a gene

30  encoding a variable regilon, which has the desired binding activity,
is retained in the phage particles thus selected. That is, in the
phagedisplaymethod, a gene encodingavariable regionwith the desired
binding activity can be obtained by using the binding activity of
the variable regicon as an indicator.

35 [0098]

In the active inhibitor of IPCs or the method for inhibiting
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25 ILT7 (Fig. 6 (b)). Further, lymphocytes were separated from human peripheral blood using Ficoll
andthendouble stainingwiththeproduced anti-ILT7 antibody and PE-labeled anti-BDCA-2 antibody
(Miltenyi) was performed. Then, the responsiveness to the lymphocytes was examined. As a result,
the binding of monoclonal antibody produced 30 by hybridomas #11 and #17 to BDCA-2 positive cell
was detected. That is, it was confirmed that both monoclonal antibodies recognized ILT7 molecules
expressed on human IPCs (Fig. 6 (a)). These monoclonal antibodies were designated as anti-ILT7
antiboch. gL 206 aptall T{ andBedy #37 ctesnselely More delailed anglysiswas BEHoMed o
35[0120TMuItlp e-staining analysis for human peripheral blood lymphocytes was carried out using the
producedFHRIL T7<ntibddy Sati B age L antisdti (anf o D3 Em14 10016, E D18 C56-Shtibodies;
Becton Bicktiiseny, antkCh 123antibedy Becten Dickingon), andant-BRCiA-2 antipddy (Miltehy). As
for ILT7 antibody-positive 5 fractions, Linea rker was \Y it CA-2
was pos?tlr\lfél.%lgé% %ﬁé %%u t%%tll?lvg\?gg %gﬁ?ﬁr%éewc? rﬁgto I\%%Eslgv(\?gcrigs%)i r?% (\)éﬁ; ﬁ&ré7$‘ﬁc§§§ rI%[T)7#17
(Ficf 7). TOR2 PEREHer; the BxprEsSIonsfvarions mbléculed was exanfifed by116 EC Bnaiysi$when
human peripheral bleeddymphecytes were stimutated by CperardENegfar24 dosis: CpGODN2A16
was used as mpao , which IQ%UGCQS the gﬁoglﬁctlon of IFN from IP%g:grgg%CGQKGODNZQQGé}\év%?e%SSed as

G
S Y ) t
CpGB wﬁcﬁ’fa&ﬁéﬁ%g 5& miaturation of dendritic célls (Moseman et al: J. [mmunology. 173,

4433-4482¢ 2093}, 74 §ate Wesiset toAlineage Market 1% Aeative fratich CAhen fife Fésporisiféness
of anti-BDCA-2 antibody andantistd7 antibedy ie 0DI23 pgsitive, eellpopulation:was anetyzeds most
of Rr&e ILTg .pqqsitive fr%:f[iggg Wergndisa ueacgeq eve gﬁeg % 4-@oursbclpG ts(t)imulatji‘:ons. Onagrt)e other
hand, some cells of BDCA: es?‘nowedlposnLllvegaf(f(a\r 4‘-ﬁourstpC3 stimulation flgis §) Tt has been 20
consideretthap IRCS urel differdritiatdcinis differeht-cells immediately after the CpG stimulation. It was

indicated that theanti-IL T @ntibady of the-presept-iavention was useful ass stage speeiie antibody to
IPCs. Furg%g.lr, it was confirmed that IPCs,in peripheral blgod lymphaocytes were not differentiated
under the Brless%%%g %f%éﬁ%?ﬁ%%%%%ﬁﬁéﬁgﬁhg Eéjlij(rlv?\ial rl:%l |oocv%}z;es r?i\élﬁl %%%x%%%s%n of ILT7
was maibtained on1PCs . further i TEwWasstabiy brésertiondP CerifsutGithmainé diseasés With the

possibility that N in-serim was ata Righdeyel; 101221 30 6= Examination of spesificity of aptill . T7
antibody IhT? belonrgs to ILT/LIR famil% ang t?groemist plurality of molecules with hi&h hot ology,

particula?i%ﬁit ot Bf%%yﬁﬁ?hg xtthcdifiitar region (Fig:” éf {Hfas’bEER :Fesﬁaosrfe& at mRNAs of

molecules;@speciallyisuchrasit T and (LT3 areé expressgd #s IPEs 350 &t ab<Gens 38181590164,

2004). Therefore, the resppnsiveness 9f thesedpolecyles was confirmed using transgenic cells. 0-1)
Cloning of ILT1 molecule and production of expression vectors cDNA was synthesized from RNA
derived frdfriidman tonsil using oligo dT primer and SuperScript Choice System for cDNA Synthesis

kit2fext, a Notl adaptes wastligated irito pMEL8S VetRiitleavedisy Notlyod for inhibiting
the activity of IPCs based on the present invention, as for the amount

of monoclonal antibody to be administered to the living organisms,
immunoglebulin is administered usually in the range of 0.5 mg to 100
mg, for example, 1 mg to 50 mg, preferably 2 mg to 10 mg per kg of

25 body weight. Intervals of administration of the antibody to living
organisms can be properly adjusted so as to maintain an effective
concentration of immunoglobulin in the living organisms during the
period of treatment. Specifically, for example, the antibody can be
administered at intervals of 1 to 2 weeks. The administration route

30 isoptional. Those skilled in the art canproperly select aneffective
administration route in treatments. Specific examples thereof
include oral or parenteral administration. Antibodies are
administered systemically or topically for example, by intravenous
injection, intramuscular injection, intraperitoneal injection,

35 subcutaneous injection, or the like. Examples of an appropriate

formulation for parenteral administration in the present invention
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5 resulting in production of human tonsil cDNA library. [0123] ILT1 gene with a FLAG tag at the C
terminus was amplified by PCR method using the produced cDNA library as a template as well as
using primers with the following base sequences. 1 unit of KOD Plus 10 DNA polymerase
(manufactured by TOYOBO CO., LTD.) was used for PCR reaction. Reaction conditions were set to
25 cycles of POE [at 94C for 15 seconds, at 55C for 30 seconds, and at 68C for 2 minutes] after 1
cycle of POP. at 94C for 2 minutes.  Forward primer (SEQ ID NO: 22): 5' CCG ctc gag ATG ACC

CCCATC CTC 15 ACG GT. 3' Reverse primer (SEQ ID NQ: 23): 5' CTA Gac tag tTC A[CT TAT
COT COT AR e P et AT OIRE e o T B st argand rpgietd WiAleh s
primer séglidicedythé underhined s6rion iniparenhesed showsis badestdqiefte BREGIMR them
attached ELAG ta9: 20.and each;loweraase latter m%ﬂ%ay@gﬁﬂ@ﬂp%%e trickign epzyme

Xhol or Spel. DNA fragments amplified by PCR were cleaved by Xhol and Spel , which were then
separatet by &elblectrdbhofdsis: Abott 25k DRIAHAGEHts were recovered, which were ligated into
pME18X[\edidricleaved by Xhol and Spel in the same manner as described above. 25 Then, a

plasmid capableof expressing the desited fusionproteins i.e PMELBXCALAGHTwas consiructed.
The base sequence and amino %cid 1§equence are §hown in SEQ I%NO: s: 24 and J2A5. f[gl%il C-2)
Productidii of expressing céifs Snd eXSnination of antibody 30 respofisiiaiass ° % aibr PP {sEQ

ID NO: 26)rahe kIBISEQ ¢ NO: 28); expressign vestos il whichorespettive genes Wersxdlored to
Xbal or Xhel sites,of BeRNA4 L (manufactured by lvitrogen)wereused, DNAs of the following -

combinations were introduced into 293T cells (7 x 105cells) 35 in the same manner as descriped in

c-1Y | THFES S afterthe Trtdaacton, FCRM ARAIFSs WHS caried sut AnitPthenamt-iFF antibody was
analyzecdd1) pME E8}N-FLAGILFZ 1-mgek pMEISX - Myd-EoRy drmhg (2ppMEL8Xi€<=LAGHHUT1 0.5

mg + pMELEA-MyC-ReRY0.5:mg 1] RUDNA4 LAL T2 Q3108 #PeRNAdIALTR 0580 inc1 A9

result, any antibodies did not respond to the cells in which 5ILTI was expressed. For this reason, it was

suggested thdt theseant-HCT 7 anfliodies &pediicaly TecBGiuzEd 1F7 mofdtuieSon TPES(ERY: 10).
[0125] Examptén3 16 Effectof antixl. Tobantibedy en abiliydo progudediimaniteNylycel.  The

15  term “pharmaceutically accepiabkle” means approved by a regulatory
agency in each government or listed in the Pharmacopeia in each country
cr other generally recognized pharmacopeia for use in animals, in
mammalians, and more particularly, in humans. The active inhibitor
of IPCs of the present invention can also be provided in the form

20 cfsinglecrmultipledosesoflyophilizedpowdersortablets. Further,
the lyophilized powders or tablets can be used in combination with
sterilized water for injection, physiclogical salt solution or buffex
solution for dissolving the compositions so as to be a desired
concentration before administration.

25 [0101]

Further, when themonoclonal antibody is administeredas a vector,
which expresses immunoglobulin, heavy and light chains are
co~transfected to another plasmid and each plasmidcan be administered
in the range of 0.1 tc 10 mg, for example, 1 to 5 mg per kg of body

30 weight. In order to introduce the plasmids into cells in vitro, the
content of the vectors for use is 1 to 5 Mg/l@ﬁ cells. Herein below,
the present invention will be specifically described with reference
to Examples.

211 prior art documents cited herein are incorporated by

35 reference in their entirety.
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Human peripheral blood lymphocytes were inoculated into 96 well plate at 2 x 105cells/well, which
were reacted with 5 mg/mL of various antibodies at 37C. After 1-hour culture, influenza virus PR8 was
added thereto . After 2 4-hours culture, | FNcc in the culture supernatant 15 was measured by ELISA
kit (Bender Ned System). As a result, the production of IFN was inhibited by the addition of anti-ILT7
antibody (Fig. 11). Namely, it was found out that the IEN production by IPCs was affected by the
anti-ILT7 antibody of the present invention. [0126] 20 Example 4 CDC activity of anti-ILT7 antibody A.
Production of anti-ILT7 monoclonal antibody .. I\E‘ﬁ%m which produces a monoclonal antibody was
obtained in the same manner as described in A'"-Qféto -4) of Example 2. The 25 responsiveness was
examinetlihtheé same manner as described in B of Example 2 and the specificity was examined in the
same marnaf-asdescribed in C of Example 2. As a result, hybridomas #37, #28, and #33, which
produce(g{ ar}gjﬁlg_ 7 mi%n%crlorelal arnetibsogigs wi%‘n ?gqq responsiveness and specificity, were obtained.
CDC activity was 30 Medsured’as described below using anti-ILT7 monoclonal antibody in which three
kinds of dtdse Rybridotids Weié grottfe8d - [022FFB. Determination of CDC activity 3-1) On the
previous day of production-efttarges Pragustiomaf target3s eell ling (ITBPEECHO galidine) rthetdfeliowing
DNA waﬁ;%téodg%ecci{i}ntoa%lg -klnc Ils %/\ihiczhe ere iggcglg&e%}s}o as fo be 6 )E;10§3 c&l{lsgesr: Sorg%dish
(6 cm) using EffeCténe Transfection ﬁ%aggnt gna ufactiired y?jL}fAGEI\B*anue%en resistant strains
were sel&tteigsing 800 jighnEof Redchy dmantifactaredlby Ivittogenydniradased DNAWS .
PCDNA3 G ELAGSILTS -k pgsupMELBX-Myc E6RY-2 pg Sd heteafter.a cell ling, which highly
exgéessed ILT7, was obtad'%e%usin .t]gg cell sorter (%D FACSAria, manuf ctureld Beé:ton .
DicKinsonyPt iascontirmed thak the seldGed et ine MGhly SibresSad R T 75y FCM aRalysts:?
Operatioh 6EECMranalysis was chrred, outih acesmancewitr the methodas deseribediimrAld)of

Example, 1Q Lexeeptthat B, EACSGRIber (Raputactureg by, BR) was,used for:RCM, dhe fallewing
antibodies were used for a rT.'pri ar antibod}'f and a secondary antibody, respectively. Prinlry agtibody:
ﬁéhy W g g followe

5 pg/ml mousd ahi P eteo §8&&ﬁ(§jaﬁ ﬁﬂf)%%j@?ﬁ?ﬁhy%gg rin
(R-PE)-¢tonjpigated-goat 4 5 a@k-nduse immenoglobuli=spetifie polyetonalkdrntidogy (BB tured
15 by Invitrogen). Data on the cobhtained base sequences of about 100,000
tags was analyzed using SAGE Analysis Software (manufactured by
Invitrogen). As a result, a gene whose score value of
monocyte/IPC/IPC+HSV 158 0/16/0, namely, ILT7 (Gen Bank Acc#NM 012276)
known as a gene, which shows IPC specific expression, was found. ILT7

20 is a membrane protein with immuncglobulin-like domains encoded by

a base seqguence shown in SEQ IDNO: 1 (Fig. 2 (a)}). It hashbeen reported
that mRNA of ILT7 is expressed in IPCs (Biood 100, 3295-3303 (2002)).
[0103]
A-2) RT-PCR

25 The expressicn of ILT7 in hemocyte cells was examined in more

detail. FEach cell was preparatively isolated from human peripheral

bloodbythecell sorter. RNAswere extracted fromeachof the isolated

cell populaticns, from which ¢DNA was synthesized. Quantitative PCR

was performed in accordance with an ocrdinarymethod using the resulting
30 cDNAasatemplate andthe expression level of mRNA oL ILT7 was analyzed.

The used conditions for the base sequences of primers and PCR are

as follows:

Forward primer: 57 CTC CAA CCC CTA CCT GCT GIC 3" (SEQ ID NO: 3)

Reverse primer: 57 TTC CCA AGG CTC CAC CAC TCT 37 (SEQ ID NO: 4)
35 1 cycle of PCR {at 94°C for 3 minutes)

25 cycles of PCR [at 94°C for 30 seconds, at 58°C for 30 seconds, and
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[0128] B-2) Response of target cells to anti-ILT7 antibodies The obtained target cells as described
in 3-1) (ILT7-CHO cell) were recovered using 5 mM ROTA/PBS solution, which were suspended 20 in
CDC medium with the following composition so as to be a concentration of 4 x 105 cells/mi. The
suspension was aliquoted into each 96-well plate at 50 pl/well. CDC medium: RPMI1640 250.1% BSA
100 units/ml Penicillin 200 pg/ml Streptomycin 10 mM Hepes (pH 7.6) 2 mM L-Glutamin 30 50 pl of
anti-ILT7 antibody solutionpreparedbyCDCmedium was added to each well and mixed so that the final
concentration of antibodies should be 0.1 jig/ml, 0.5 pg/ml, 1 pg/ml, and 5 jig/ml. Further, 50 pl
ofCDCrfediurfican ?rﬁnéa%i)ﬂ]ﬁe ent with the following composition was added thereto and mixed
so that the fiallcompleRight tonhcénttétide 85 shouldie %, followed by culturing at 37C for 2 hours.

CDC medium coptainingacemplements 4 heaplemeant ofjovenile vahbil{(€ataiogNes iGL3A41,
manufactured by CEDARLANE) CDC ium (vide supra), Then, the suspension was.centrifuged
(centrifuﬁ%ﬁ:%%dﬁ%‘n? 5% ﬁ é%&l’ 4%#%@5%%1 the éjt?p))le[rﬁatéﬁf \Efvés?egoeagrgé W?lIl‘I;ecpea‘iy?hgg
attedtiorendrto beteshtaniiMated avithCdels Nt in ecsUpetnatast-WESIReasure@ by ansrdinary

method, whigh wasdgtermined as; e, amowitofd Di leakedfram the target celbby the-gemplement
activity” gxperimental Sample). 10[0129] The following parameters were also prepared in order to
determin cbc activity. -Target Cell Spontaneous LDH Release: only target cells were cultured in
the samé Wolishie as the sample and prepared.

A-3) Quantitative RT-PCR
10 Further, the expression in other organs and tissues was examined
by gquantitative PCR using ABI PRISM 7000 (manufactured by Applied
Biosystem). As cDNA panel, BD (Trade name) MTC multiple tissue cDNA
panel (Human I; Cat.No.63674Z2, Human immune; Cat.No.&36748, Human
blood fractiong; Cat.No.636750; all of them are manufactured by Becton
15 Dickinson) and the same cDNA derived from hemocyte cells as described
in 2) were used.
The used base sequences of primers are as follows:
Forward primer for ILT7: 5’ CCT CAAR TCC AGC ACA ARA GAA GT 37 (SEQ

ID NO: 5)

20 Reverse primer for ILT7: 5’ CGG ATG AGA TTC TCC ACT GTG TAA 37 (SEQ
ID NGC: &)
Forward primer for GAPDH: 57 CCA CCC ATG GCA AAT TCC 37 (8EQ ID NO:
7) '

Reverse primer for GAPDH: 57 TGG GAT TTC CAT TGA TGA CAA G 3’ (SEQ
25 ID NO: 8)

PCRwasg performedby usingABI PRISM 7000 {manufacturedbyApplied
Bicsystem) and SYBR green PCR master mix kit (manufactured by the
same company) . Sequence Detection System Software {(manufactured by
the same company) was used for analysis.

30 The reaction conditions are as follows:
Step 1: 1 cycle of PCR (at 50°C for 2 minutes)
Step 2: 1 cycle of PCR (at 95°C for 10 minutes)
Step 3: 40 cycleg of PCR (at 85°C for 15 seconds, at 60°C for 1 minute)

The expression of ILT7 gene was compared beltween each tissue
35 by standardizing at the level of expression of the

glyceraldehyde~3~phosphate dehydrogenase (GAPDHE) gene, which is known
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15 -Target Cell Maximum LDH Release : only target cells were cultured in the same volume as the
sample, and then TritonX-100 solution included with the kit was added thereto 60 minutes before
recovery of the supernatant so that the final concentration shouldbe 0.8% and prepared. -Volume
Correction Control: the same amount of TritonX-100 as 20 that added when Target Cell Maximum
LDH Release was prepared was added to the culture medium of the same volume as the sample and
prepared. -Culture Medium Background : the culture medium of the same volume as the sample

and the solutigndgwhich;eomplement.contaiging CDG mediumwas added fo thg culiuremediym so
as to be the same volume 25 as the sample were prepared. [0130] The same volume of culture
medium Hsthe " SnpBRWASRTBEAGRd froth the ABEGDahce Tf TARg Rt MARMGAT ahd THrgSt 27
Spontaneeus £Elxe dolatier td which.gomplehight containing CDC medium was added to the 30 culture
medium sg;as:to be the same volume as the sample was subtracted from the absorbance of
Experimental Sample and corrected. The CDC activity was calculated by the following equation. The

resifits dfe sREAAYA Table RndFig. 12 TEVerfrifteredesthére aFitT7 monoclonal antibodies
obtained from aryubyisridomna Were ased, 180000t meresef GDC 35 activityiwas exhibited adencthe

antibody, conceptratian was.0.5 pig/mil.er more, - Experimental Sample - Farget Spontaneous CDC
activity go) = X 100 Target Maximum - Volume Control - Target Spontaneous [0131] [Table 1]

Antibody Eoncéntrltion g ¢°g/mt) Cytefxidity (Aver) Cytotoxicity (STD)
Poly (A) "RNA separated from human peripheral blood was extracted

10 from IPCs, from which cDNA was synthesized using oligo dT primer and
Super Script Choice System for ¢DNA Synthesis kit. An EcoRI adapter
was ligated intec the synthesized c¢DNA, which was ligated into pMELSS
vector cleaved by EcoRI, resulting in preoducticn of human IPC cDNA
library. ILT7 gene was amplified by PCR method using the produced

15 cDNA library as a template as well as using primers with the following
base seguences. 1 unit of KOD Plus DNA polymerase (manufactured by
TOYOBO CO., LTD.) was used for PCR reaction. Reaction conditions were
set to 25 cycles of PCR [at 94°C for 15 seconds, at 55°C for 30 seconds,
and at 68°C for 2 minutes] after 1 cycle of PCR at 94°C for 2 minutes.

20 Forward primer: 5’ CAG GGC CAG GAG GAG GAG ATG 3’ (SEQ ID NC: 9)
Reverse primer: 57 TCA GCA GAC ACT TCC CCA ACT 37 (SEQ ID NO: 10)

The 2-kb ILT7cDNA fragment amplifiedwas separated and recovered
by electrophoresis using 1% agarose gel, which was cloned to pCR4
Blunt-TOPC plasmid vector (manufactured by Invitrogen) using Zero

25 Blunt TOPO PCR Cloning kit (manufactured by Invitrogen). The base
sequences of the genes obtalined was analyzed, and it was found that
the desired ILT7 gene shown in SEQ ID NC: 1 was obtained.

[C106]
B-2) Production of FLAG-tagged ILT7 expression vectors

30 A plasmid expressing a protein in which FLAG tags were fused
to N- and C- termini of ILT7, respectively was constructed. ILT7 was
fused with a tag, which allowed for confirming the expression of ILTY
protein by detection of the tag. The desired sequence was amplified
by PCR method using the ILT7 gene produced as described in 1) as a

35 template as well as using primers with the following base seguences.

1 unit of KOD Plus DNA polymerase {manufactured by TOYORO CO., LTD.)
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was used for PCR reaction. Reaction conditions were set to 25 ¢ycles
of PCR [at 94°C for 15 seconds, at 55°C for 30 seconds, and at 68°C
for 2 minutes] after 1 cycle of PCR at %4°C for 2 minutes.

For N-FLAG ILT7

Forward primer (SEQ ID NO: 11): 5% CCG ctc gag ATG ACC CTC ATT CTC
ACA AGC CTG CTC TTC TTT GGG CTG AGC CTG GGC [GAT TAC AAG GAT GAC GAC
GAT AAG] CCC AGG ACC CGG GTG CAG GCA GAA 37

Reverse primer (SEQ ID NO: 12): 5" C TAG act agt TCA GAT CTG TTC CCA
AGG CTC 37

Foy C-FLAGILTY

Forward primer (SEQ ID NO: 13): 5f CCG ctc gag ATG ACC CTC ATT CTC
ACA AGC 37

Reverse primer (SEQ ID NO: 14): 57 C TAG act agt TCA [CTT ATC GTC
GTC ATC CTT GTA ATC} GAT CTG TTC CCA AGG CTC 3/

In the above-mentioned base seguences, each underlined portion
in parentheses shows a base sequence encoding the attached FLAG tag
and each lowercase letter shows the cleavage site for the restriction
enzyme Xhol or Spel. DNA fragments amplified by PCR were cleaved by
XhoTI and Spel, which were then separated by Gel electrophoresis. 2
klh DNA fragments were recovered, whichwere ligated into pMELEX vector
cleaved by Xhol and Spel in the same manner as described above. Then,
two types of plasmids capable of expressing the desired fusion protein,
i.e. pMELSX-N-FLAG ILT7 and pME18 X-C-FLAG ILT7 were constructed,
respectively.

101071
B-3) Cloning of FcRy genes

FcRy protein was considered as a protein capable of associating
with ILT7 protein., The present molecule is a gene with base sequences
and aminc acidsequencesof SEQIDNO: s15and 16 (GenbankAcc#NM 004106,
J. Biol. Chem. 265, ©448-6£452 (1990})). The molecule is a molecules
(y chain) which constitutes Fc e RI, i.e. a high affinity IgE receptor.
Although 1t is also named as Foc ¢ RI y, 1t will be referred to as FcRy
hereinafter. Inthis regard, the present molecule has also been known
as a component of FcyR or FecoR. The present gene was cloned by PCR
method as shown below to produce expression vectors. FcRy gene was

amplified by PCR method using the human IPC ¢DNA library produced
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as described in 1) as a template as well as using primers with the
following base seguences. 1 unit of KOD Plus DNA polymerass
(manufacturedby TOYOBO CO., LTD. ) was used for PCRreaction. Reaction
conditions were set to 25 cycles of PCR [at 94°C for 15 seconds, at
55°C for 30 secconds, and at 68°C for 1 minute] after 1 cycle of PCR
at 24°C for 2 minutes.
Forward primer: 5’ CCC AAG ATG ATT CCA GCA GTG 3" (SEQ ID NC: 17)
Reverse primer: 5’ GGA AGA ACC AGA AGC CAA AGA 3’ (SEQ ID NO: 18)

The 0.3-kb FcRycDNA fragment amplified was ssparated and
recovered by electrophoresis using 2% agarose gel, which was cloned
to pCR4 Blunt-TCPO plasmid vector (manufactured by Invitrogen) using
Zero Blunt TOPO PCR Cloning kit {(manufactured by Invitrcgen). The
base seguences of the geneg obtainedwere analyzed, and it was confirmed
that the desired FcRy gene shown in SEQ ID NO: 15 was cloned.
[0108]
B-4) Production of Myc-tagged FcRy expression vectors

A plasmid expressing a protein in which Myc tag was attached
to C terminus was constructed so that the expression of FcRy protein
could be confirmed. The desired sequence was amplified by PCR method
using the FcRy gene produced as described in 3) as a template as well
as using primers with the following base sequences. 1 unit of KOD
Plus DNA polymerase (manufactured by TOYOBO CO., LTD.) was used for
PCR reaction. The conditions were set to 25 cycles of PCR [at 94°C
for 15 seconds, at 55°C for 30 seconds, and at 68°C for 1 minute] after
1 cycle of PCR at 94°C for 2 minutes.
Forward primer (SEQ ID NO: 19): 5" CCG ctc gag ATG ATT CCA GCA GTG
GTC TTG 37
Reverse primer (SEQ ID NO: 2Z0): 57 CTA Gac tag tCT A[CA GAT CCT CTT
CAG AGA TGA GTT TCT GCT C]CT GTG GTG GTT TCT CAT G 37

Cf the above-mentioconed primer sequences, the underlined portion

in parentheses shows a base seguence encoding the attached Myc tag
and each lowercase letter shows the cleavage site for the restriction
enzyme Xhol or Spel. DNA fragments amplified by PCR were cleaved by
XhoI and Spel, whichwere then separatedby Gel electrophoresis. About
0.3~kb DNA fragments were recovered, which were ligated into pMELS8X

vector cleaved by XhoI and Spel in the same manner as described above.
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Then, a plasmid capable of expressing the desired fusicon pretein,
i.e. pME1B8X-Myc-FcRy was constructed.
[0109]
C. Expression of ILT7 in animal cells

The expression of ILT7 in animal cells was examined using
expression vectors produced as described above.
C-1) Expression in 293T cells

DNAs consisting of the following five combinations were
introduced into 293T cells V7x105cells)usingeffectenetransfection
kit (manufactured by Qiagen). Two days after the introduction, flow
cytometry analysis (FCM analysis) was carried out.
(1} pME18X-N-FLAG ILT7 2 pg
(2) pME18X-C~FLAG ILT7 2 ug
(3) pME18X-N-FLAG ILT7 1 pg + pMEL8X-Myc-FcRy 1 pg
(4) DME18X-C-FLAG ILT7 1 ug + pMEL8X-Myc-FcRy 1 ug
(5) pMEL1BX-Myc-FcRy Z ug

The method of FCM analysis was performed in the same manner as
described in A-4 of the following Example 2. Cy3 conjugated anti-Flag
antibody {(manufactured by Sigma) was used for the reaction and FACScan
(manufactured by Becton Dickinscn) was used for the analvsis. As a
result, i1t was found that only a few ILT7 was expressed on the cell
surface when reacted alone, while TLT7 was expressed extracellularly
and robustly when coexisted with FcRy (Fig. 3). It is known that mouse
FcRy has high homology with human FeRy. However, when p815 cells (mouse
mastocytoma) whichexpressmouse FcRywere usedas hosts, the expression
of ILT7 could not be observed.
10110]
C-2) Analysis by immunoprecipitaticn and western blotting method

ILT7 was expressed with accompanying FcRy on the cell surface,
which was confirmed as follows. After immunoprecipitation, various
antibodies for each 2937 cell which was coexpressed with both genes
in respective combinations described in (1} to (5) were analvzed.
DNAs were introduced into 2937 cells (7 x 1O5cells), from which 2937
cellswere recovered two days after the introduction in the same manner
asdescribedinl). Cell fractionationsweredissclvedinlysisbuifer

(0.5% Triton, 150 mM Nacl), which was left on ice for 20 minutes.
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0 2.10 0.49 5[0132] Comparative example 1 Exactly the same operation was performed in the
same manner as described in B and C of Example 4 except that mouse IgG2a was used in place of
anti-ILT7 antibody. The results are shown in Example 4 10 as well as Table 5 and Fig. The CDC
activity to the target cells was not observed in antibodies other than anti-ILT7 monoclonal antibody.
[0133] Example 5 Internalization of anti-ILT7 antibody to target cells 15 A. Anti-ILT7 monoclonal
antibody The following anti-ILT7 monoclonal antibodies were used. Anti-ILT7 monoclonal

antibodies: #17, #26, #37, 428, and #33 [0134] B. Qbservation of internalization B-1) Production of
rarget ce e T T e CaT I o A BSE PR N THCHO SeN ) S PR i the
same mamierasedekeripedtin Bt Lo Examplé 4:5/0185] 32 yResponse oftakgeteelis o ampiT7

antibody >, The tecovered LTyxGHQ cellswere:suspended indce-cold bulier (2 ¢+-10%0:588) with
the following composition at 1 x 106 Cells/mL using 5 mM of EDTA/PBS solution. 10T (-) medium:

RPNM164§lbﬁﬂﬂW@%ﬂﬁégﬁ%mﬁg by Sigma) was added to 200 ug of lysate’of the
5 resulting products, which was further stirred by rotaticn at 4°C for

4 hours. Then, Protein A/G Sepharcose 4 Fast Flow mix (manufactured
by Amershambicscience) was added thereto, whichwas stirredbyrotaticn
at 4°C for 1 hour. Then, the resulting precipitated fractions were
washed with lysis buffer with the following composition 3 times.

10 lysis buffer:

0.5% TritonX-10C,

50 mM HEPES (pH 7.6),
150 mM Nall,

1 mM EDTA,

15 10% glvycerol,

1 mM DTT,
2 mM PMSF,
1 pg/ml Aprotinin,
1 wg/ml Leupeptin,
20 1 pg/ml Pepstatin A,
0.1 ug/ml Chymostatin,
1 mM NazVO4,
0.1 mM P-glycerophosphate
(0111}

25 Asamplebuffer for 3DE~PAGEwas added to thewashedprecipitates,
which was boiled for 5 minutes and centrifuged, followed by performing
electrophoresis with 10% 8DS gel. Samples were transferred fromgels
after electrophoresis to PVDE membrane (Immobilon-p-transfer
membrane: manufactured by Millipore) in accordance with an oxdinary

30 method. Blotting was performed with anti-Flag antibody and anti-myc
antibody. It was confirmed that the ILTV7 associated with FcRy was
present in 2937 cells because thelr presence ineach immune precipitate
was observed (Fig. 4).

(01121
35 C-3) Analysis of sugar chain

Since several bandsof ILT7 wereobservedintheWesternanalysis,
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100 lig/m1 Streptomycin 10 mM Hepes (pH 7.6) 15 2 mM L-Glutamin 1 mM sodium pyruvate 50 tiM
2-mercaptoethanol 10% heat inactivated Fetal Bobine Serum 1 mL of suspension as described above
was placed into a 15 mL centrifugal 20 tube, which was centrifuged (centrifugal condition: at 1200 rpm,
at 4C, for 5 minutes) and then the supernatant was discarded. 200 iL of anti-ILT7 monoclonal antibody
suspension of (10 Rg/mL) was added to cell pellets, which was mixed and incubated at 4C for 30
minutes, followed by washing with ice-cold T (-) medium twice (the amount of 25 the medium used: 10

mL per washing, centrifugal condition; at. 1200 rpm, at 4C. far 5 minutes). [0136] 3-3) Madification of
LTt T SRty e Lomblor Hrase et ATAc o r ot ot Fsusi ot

ILT7-ant-USE-antibody Smmase. é6mplekresentGrd thélsuridee dflcells avas MvdifieaRiithas

secondatynantibadys wihich wasdabetad avithifluorescenee fardetection: Specitic methed isrdesefibed

below. Agr(l:-{jbgl
d b

Al y@S 902! a0t MaLeeUa PeelonaLanibody (amiag pumner, 22082080 nacq.

losciences) containing 3 (-) medium was added to cell pellets obtained
as descrilsed th BL2p fwlichivesdin s dlsate dwith shadid at 3 Csfof 20 minuites, fellewed thybwashihg with

ice-cold T¢(-)mediuna fwice (the,amount atthemediumused: 19 mEoer washing; ceptrifugal condition:
at 1200 g)_m,iat %%,.fgggemglg%eis%. Then, ice-cold T (-) medium was added thereto, which was used as
1 x 106 Cefts/mL oflsuspension. ﬁ)’lS?] 3-4) Induction of internalization by incubation at 37C The
suspensich 8btalriédias described in 3-3 was equally divided into two tubes (i.e. tubes (a) and (b)).
The tubes. (a9 andgb) were incubated at 37 and 4C, respectively, under shading condition for 10 60
miTHtes.OA@gér tﬁﬁii@_%%ﬁi&&’ 1% FBS/PBS (ice-cold) was added thereto in order to stop
intérnalization. The resulting ‘solution was centrifuged (centrifugal condition: at 1200 rpm, at 4C, for 5
minutes)land thiesrharsuperiaantwas distarded) J6lowad by washing with 1% of F8S/PBS (ice-cold)
twice (thecamaunt of the solution: 10 mL per

Then, 3 units of 3 pulL of N-glycosidase (#1365177, manufactured
by Roche) were added to one tube, which was reacted at 37°C for 15
15 hours. Further, 7ulL of sample buffer was added thereto, which.was
heated at 100°C for b minutes, followed by performing electrophoresis
with 10% SDS gel. After electrophoresis, gel was transferred to PVDY
membrane, to which 1 ng of anti~ILT7 polyclonal-antibody as described
in 4} was added and reacted at 4°C overnight. The resulting product
20 was washed with TBS-T buffer and reacted with 10C,000-fold diluted
HRP-labeled anti-rabbit antibody (manufactured by Jackson) at room
temperature. Then, it was coloredwith ECLWestern Blotting Detection
System (manufactured by Amersham bioscience). As a result, the
apparent molecular weight was decreased by performing N-glycosidase
25 treatment. Thus, it was expected that sugar chains were added to ILT7
(Fig. 5).
[0114]
C~4) Production of anti-ILT7 polyclonal antibody
The used anti-ILT7 polycleonal antibody as described in 3) was
30 produced as follows. Peptide of 23 amino acids corresponding to C
terminus of ILT7 (CSQEANSRKDNAPFRVVEPWEQI; SEQ ID NO: Z21) was
chemically synthesized and bound to KLH protein which is a career,
and the resulting product was used as an immunogen. Rabblts were
intradermally immunized with immunogen mixed with Freund complete
35 adjuvant. Aftersiximmunizationsinall (onceperwsek), theincreased

antibodytiterinserunwasconfirmedandthenwholebloodwascollected.
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15 washing, centrifugal condition: at 1200 rpm, at 4C, for 5 minutes). [0138] 8-5) Modification of
ILT7-anti-ILT7 antibody immune complex remained on the surface of target cells after incubation
[IT7-anti-ILT7 antibody immune complex remained on the cell 20 surface after incubation was modified
with a tertiary antibody in order to detect, by fluorescence. Specific method is described below. 20 pL
of suspension containing tertiary antibodies (FITC-labeled donkey anti-goat IgG antibody (Catalog
number: so-2024, manufactured by Santa cruz biotechnology)) was added to cell pellets obtained as

25 descred,in 34, Which.was mixed ﬁﬁgfmvﬁ%? sand aldadopLa migutes indst shading
condition. The resulting solution was washed with (the amount of the solution: 10 mrper washing,
centrifugElE8ndifiENSAICE200 TR, A64E ot Bminttss) C0189F 30 36 Andl§sis dF antiiET7 ahtibody
present otargeteels Subsegueantly, 150 RL of 1% F8S/PBS was added to cell pellets obtained as
describeFIOi -E?), which was suspended and collected into a 1.2 ml microtiter tube, followed by
performing FCM analysis. In analysis, the mean fluorescence intensity (MPI) of each cell was 35
anafyzed3éparately in FITC and APC. Further, the fluorescence intensity ratio (%) was calculated by

the followingrequatien: Meart flugrescence intensityiefcells incubated at 37C for 60 minutes
F“K”esggani@?&é@%%ﬁ%ﬁxégoimmunogen
Cells tobe usedas immunogens were prepared by introducing genes
to 293T cells as describedbelow. 46.4pugof transgene (pMELB X-C-FLAG
10 ILT7 23.2 pug and pME18X-Myc~FcRy 23.2 Ug) was added to the bottom of
100mm/Collagen Coated Dish (IWAKI) ccatedwith3mLof opti~MEM (GIBCO]
and mixed. Subseguently, aside from the transgene solution, 58 ulL
of Lipofectamine (Trade name) 2000 (Invitrogen) was diluted with 3
ml of opti~MEM, which was allowed tc stand at room temperature for
15 5 minutes and Lipofectamine solution was prepared. Thereafter,
Lipofectamine soluticon was gently added to the dish containing the
transgene solution and mixed. After standing at room temperature for
20 minutes, 10 mL of 293T-cells, diluted to 1 x 10° cells/ML using
DMEM culture medium (S5IGMA) containing 10% FBRS (fetal bovine serum),
20 was gently added to the dish. The resulting medium was subjected to
static culture in an incubator at 37°C under CO; for 48 hours, from
which cells were recovered by pipetiing. The obtained cells were used
as transfectants for immunogens.
[0116]
25 A-2) Production of hybridomas
Cn the day before cells were immunized, 50ul of emulsionobtained

bymixing 200 uLof PBSwith 20C uL of complete adjuvant (FREUND) (RMo06-1,
manufactured by Mitsubishi Kagaku Iatren, Inc.) was injected to the

bottoms of both feet of four Balb/c female mice {four-week-old} for
30  immunization. On the following day, 50 uL of 2 x 107 cells suspended
in 400 pL of PBS was immunized. The second and third immunizations
were performed every four days. Three days following the third
immunization, cell fusion was performed as follows. Cells were
collected from lymph nedes of mice feet immunized. Mousemyelomacells
35 *P3—X63—Ag8—Ul cultured in RPMI1640 culture medium (SIGMA) containing

10% FBS were mixed with the cells derived from lymph nedes and myeloma
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Mean fluorescence intensity of cells incubated at 4 C for 60 minutes The results are shown in Table 2,
Table 3, and Fig. 13. [0140] [Table 2] Frrc APC Mean fluorescence intensity Fluorescence intensity
ratio OW Mean fluorescence intensity fluorescence intensity ratio (9/0)

so that the ratio of the mouse myeloma cells to the cells derived
from lymph nodes and myeloma should be 2:1 to 10:1, from which cells
were recovered by centrifugation. PEG4000 (MERCK) eguivalently
diluted with RPMILE40 culture medium was added to the obtained cell
5 fractions, which was subjected to cell fusion. After washing cells,
the resulting preduct was suspended in 160 mL of 15% FBS-HAT-medium
containing a suppliement and theninoculatedintosixteen 96-wellplates
at 200 pL/well. The culture medium was exchanged after three days.
Cne to two weeks after observation of the colony formation, primary
10 screening was performed.
[0117]
A=3) Screening of hybridoma by Cell ELISA method
Hybridoma, which produces target antibody, was screened by the
following Cell ELISA. The produced cells as described in 1) were used
15 atl x 10’ cells per 96-well plate, which were suspended in 0.5% BSA/2
mM EDTA/PBS and then aliquoted to a plate for Cell ELISA (NUNC 249570
S6V NW P3S) at 100 pL/well. Centrifugation was carried out at 2,000
rpm at 4°C and then the supernatant was discarded. Sampled culture

supernatant was added at 50 uL/well, which was reacted at room
20 temperature for 30 minutes. Washing operation that involves adding

0.5% BSA/2 mM and EDTA/PBS to each well, centrifuging at 2,000 rpm
at 4°C for 2 minutes, and then discarding the supernatant was carried
out twice. 5H0uL/well of 10,000-fold dilutedperoxidase-labeled goat
anti-mouse IgG antibedy (IMO819; Beckman coulter) was added to esach
25 well after washing, which was reacted for 30 minutes. The washing
operationusing 0.5% BSA/2 mM-EDTA/PBS was carriedout twice, followed
by adding a coloring solution. The prepared antibody solution was
substituted with PBRS (-) by a dialysis membrane (10,000 cuts
manufactured by PIERCE) to give purified anti-ILT7 chimeric
30 antibodies.
[0118]
A-4) Examination of antibody responsiveness by flow cytometry (FCM)
analysis
Hybridoma culture supernatant was analyzed by flow cytometry
35 (FCM) analysis. The produced cells as described in 1) was suspended

in 0.5% BSA/2 mM EDTA/PBS, which was transferred intc a centrifugal
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Temperature of incubation (C) Temperature of incubation (C) 4 37 437 17 35.7 15.9 44.5 1384
1320 954

tube at 1 x 10° per one sample, followed by adding 40 uL of each culture
and reacting at room temperature for 30 minutes. Washing coperation
that involves adding 1 ml of 0.5% BSA/2 mM and EDTA/PRBS to each tube,
centrifuging at 1200 rpm at 4°C for 3 minutes, and discarding the

5 supernatant was carried out twice. 40 pL of 100-fold diluted
FITC-labeled goat anti-mouse IgG antibody (IMC819; Beckman coulter)

was added to each well after washing, which was reacted at room
temperature for 30 minutes. The washing operation using 0.5% BSA/2
mM-EDTA/PRS was carried out twice, followed by analyzing using flow
10  cytometry FC500 (Beckman coulter). Ahybridomaproducing an antibody
which did not respond to only host cell and responded specifically
to the cell into which gene had been introduced was selected. The
selected hybridoma was cloned by the limiting dilution method and
hybridomas #11 and #17 which produce monoclonal antibodies were
15 obtained.
[0119]
B. Examinaticn of responsiveness of anti-ILT7 antibody
TLT7 in which FLAG tag was attached to N terminus was coexpressed
with FcRy molecule in 2937 cells in the same manner as described in
20 C-1) of Example 1. Then, the responsiveness of the antibody obtained
in Example 2 was confirmed by FCM analysis using FACScan (Becton
Dickinson). Asaresult, ltwasconfirmedthatall antibodies produced
byhybridomas #11 and #17 whichwere obtainedas described in A responded
to the cells into which ILT7 gene was introduced and which expressed
25 ILT7 (Fig. & (b)). Further, lymphocytes were separated from human
peripheral bloodusingFicoll andthendouble stainingwith the produced
anti-ILT7 antibody and PE-labeled anti-BDCA-2 antibody ({(Miltenyi)
was performed. Then, the responsiveness to the lymphocytes was
examined. As a result, the binding of monoclenal antibody produced
30 by hybridomas #11 and #17 to BDCA-2 positive cell was detected. That
is, it was confirmed that both monoclonal antibodies recognized ILTY
molecules expressed on human IPCs {(Fig. ¢ {a)). These monoclonal
antibodies were designated as anti-ILT7 antibody #11 and anti-ILT7
antibody #17, respectively. More detailed analysis was performed.
35 (01201

Multiple-staining analysis for human peripheral blood
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26 29.8 165 554 844 816 96.7 #37 51.0 28.5 55.9 2194 2155 982 #28 40.6 19.3 47.5 1746 1709 97.9
#33

lymphocytes was carried out using the produced anti~ILT7 antibody,
anti-Lineage-1 antibody {(anti-CD3, CD14, CD16, CD19, CD56 antibodies;
Becton Dickinson), anti-CD123 antibody (Becton Dickinson), and
anti-BDCA-Z antibody (Miltenyi). As for ILT7 antibody-positive

5 fractions, Linsage Marker was negative, CD123 was positive, and BDCA-2
waspositive. Fromtheresults, itwasconfirmedthat IPCswerestained
by only ILT7#11 and ILT7#17 (Fig. 7).
(01217

Further, the expression of variocus molecules was examined by

10 FCM analysis when human periphexal blcod lymphocytes were stimulated
by CpGor IFNa for 24 hours. CpGODN2216 was used as CpGA, which induces
the production of IFN from IPCs and CpGODNZ006, was used as CpGB which
facilitates the maturation of dendritic cells {(Moseman et al. J.
Immunclogy. 173, 4433-4442, 2004} . A gate was set to Lineage Marker

15 negative fraction. When the responsiveness of anti-BDCA~Z antibody
and anti-ILT7 antibody to CD1Z23 positive cell population was analyzed,
most of the ILT7 positive fractionsweredlisappearedevenafter Z4-hours
CpG =timulation. On tThe other hand, some cells cf BDRCA-Z showed
positive after 24-hours CpG stimulation {(Fig. 8). It has been

20  considered that IPCs are differentiated into different cells
immediately after the CpCG stimulation. It was indicated that the
anti-ILT7 antibody of the present invention was useful as a stage
specific antibody to IPCs. Further, it was confirmed that IPCs in
peripheral blocd lymphocytes were not differentiated under the

25 presence of IFNa, in this case where the survival ratio was high,
the expression of ILT7 was maintained on IPCs, further ILT7 was stably
present on IPCs in autcimmune diseases with the possibility that IFN
in serum was at a high level.
(01227

30 C. Examination of specificity of anti~ILT7 antibody

ILT7 belongs to ILT/LIR family and there is a plurality of

molecules with high homology, particularly with high homology in the
extracellular region (Fig. 8). It has been repcrted that mRNAs of
molecules, especially such as ILT2 and ILT3 are expressed in IPCs

35 (Ju et al. Gene 331, 159-164, 2004). Therefore, the responsiveness

of these molecules was confirmed using transgenic cells.
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47.7 22.6 47.4 1882 1845 98.0 102a 3.7 42 1162 3 3.64 121.3 [0141] [Table 31 Species of primary
antibodies Fluorescencemthrisrty ratio (46) APC

C-1} Cloning of ILT1 molecule and production of expression vectors
cDNA was synthesized from RNA derived from human tonsil using
oligo dT primer and SuperScript Choice System for ¢DNA Synthesis kit.
Next, a NotI adapter was ligated into pME18S vector cleaved by NotI,
5 resulting in production of human tonsil c¢DNA library.
(0123]
ILT1 gene with a FLAG tag at the C terminus was amplified by
PCR method using the produced c¢DNA library as a template as well as
using primers with the following base sequences. 1 unit of KOD Plus
10 DNA polymerase {(manufactured by TOYOBO CO., LTD.) was used for PCR
reaction. Reaction conditions were set to 25 cycles of PCR [at 94°C
for 15 seconds, at 55°C feor 30 seconds, and at 68°C for 2 minutes]
after 1 cycle of PCR at 94°C for 2 minutes.
Forward primer (SEQ ID NO: 22Z): 5’ CCG ctc gag ATG ACC CCC ATC CTC
15 ACG GTC C 37
Reverse primer {(SEQ ID NO: 23): 57 CTA Gac tag tTC A[CT TAT CGT CGT
CAT CCT TGT AAT CJCC TCC CGGE CTG CAT CTT G 37

In the above-mentioned primer sequences, the underlined portion
in parentheses shows a base sequence encoding the attached FLAG tag
20  and each lowercase letter shows the'cleavage site for the restriction
enzyme Xhol or Spel. DNA fragments amplified by PCR were cleaved by
Xholand 8pel, whichwere then separatedby Gel electrophoresis. About
2-kb DNA fragments were recovered, which were ligated intc pMEISX
vector cleaved by XhoI and Spel in the same manner as described above.
25 Then, a plasmid capable of expressing the desired fusion protein,
i.e. pME18X-C-FLAGILT] was constructed. The base sequence and amino
acid sequence are shown in 3SEQ ID NO: s: 24 and 25.
[0124]
C-2) Production of expressing cells and examination of antibody
30 responsiveness
As for ILTZ2 (SEQ ID NO: 26) and ILT3 (SEQ ID NO: 28), expression
vectors in which respective genes were cloned to ¥bal or ¥Xhol sites
of pchNA4.1 (manufactured by Invitrogen) were used. DNAs of the
following combinations were introduced into 2937 cells {7 x 10°cells)
35 inthe samemannerasdescribedinC-1}. Twodaysafterthe introduction,

FCM analysis was carried out and then anti-ILT7 antibody was analyzed.
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FITC Example 5 Anti-IL17 antibody#17 95.4 44.5 Anti-IL17 antibody#26 96.7 55.4 Anti-IL17
antibody#37 98.2 55.9 Anti-ILT7 antibody#28 97.9 47.5 Anti-ILT7 antibody#33 98.0 47.4 Comparative
example2

(1) pMEIBX-N-FLAG ILT7 1 upug + pMEIGX-Myc-FcRy 1 ug
{(2) pMELI8X-C-FLAG ILT1 0.5 pg + pME18X-Myc-¥cRy 0.5 pg + pcDNA4, 1-ILT2
0.5 pg + pcDNA4,I-ILT3 0.5 pg
As a result, anvy antibodies didnot respond £o the cells inwhich
B ILT1 was expressed. TFor this reascn, it was suggested that these
anti-ILT7 antibodies specifically recognized ILT7 molecules con IECs
(Fig. 10}.
[0125]
Example 3
10 Effect of anti-ILT7 antibody on ability to produce human IFN
Human peripheral blood lymphocytes were inoculated into 96 well
plateat 2 x 105cells/well,whichwerexeactedwithEiughm;ofvarious
antibodies at 37°C. After l-hour culture, influenza wvirus PRE was
added thereto. After24-hoursculture, IFNaintheculture supernatant
15 was measured by ELISA kit (Bender Med System}. As a result, the
production of IFN was inhibited by the additicn of anti-ILT7 antibody
(Fig. 11). Namely, it was found out that the IFN production by IPCs
was affected by the anti-ILT7 antibody of the present invention.
[Clze]
20 Example 4
CRC activity of anti-ILT7 antibody
A. Production of anti-ILT7 monoclonal antibody
A clone which produces a monocleonal antibody was obtained in
the same manner as described in A-1) to A-4) of Example 2. The
25  responsiveness was examined in the same manner as described in B of
Example 2 and the specificity was examined in the same manner as
described in C of Example 2. As a result, hybridomas #37, #28, and
#33, which produced anti-ILT7 monoclonal antibodies with good
responsiveness and specificity, were cbtalned. CDC activity was
30 measured as described below using anti-TLT7 meoncclonal antibody in
which three kinds of these hybridomas were produced.
(0127]
B. Determination of CDC activity
B~1) On the previcus day of production of target Preduction of target
35 cell line (ILT7-CHO cell line), the following DNA was introduced into

CHO-k1 cells, which were inoculated so as to be 6 x 10° cells per
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Mouse 1gG2a 121.3 116.2 [0142] 10The fluorescence intensity of FITC is an indicator of the amount
of ILT7-anti-ILT7 antibody immune complex remained on the cell surface after incubation. The mean
fluorescence intensity of FITC as to the cells incubated at 37C for 60 minutes fell to about 50% as
compared 65 with the cells incubated at 4C. On the other hand, APC fluorescence intensity is an
indicator of the amount of ILT7-anti-ILT7 antibody immune complex presented on the cell
surfacebefore incubation. ILT7-anti-ILT7 antibody immune 5 complex is detected regardless of

whether itjs presentan the cellsyrfaceardneqrporatedrntacells afterdy ion, An Example 84APC

fluorescence intensity after the incubation in the case of incubation at 37C was equi\)//glb?t to that in the

case of MEuBHAGH 3 480 % Shows Tt iET7ahtSiE 77 aHiDSEy Snitiuce E6mpiex ik 1653r8Sent in
any site of targetdells evenihen teeihcbationvistigerfsrmed at either temperature. As mentioned

above, iwas found-thapihe. anti-fhh/smonecienatantbodyeypked theinternalization.af ILT{, by the
incypation at 37C %014%]%15 omparailze example % xaq?tjlg the same opgatlo%%/vas erformed
in the same ma%fé HRtesttibed ifE mjpfengéx‘é’eﬁict]ﬂa Mo gl&é?ﬁ%\?&f’se sed’ p'Iacg%f
anti-ILT P antbodyd Tl resulisaresshbvae intExarmple 5rasswell as Tabia 2aTabhesd! and Fég.tis: In the

case whgre.thg-moyse 1962amas 20.usedy.any ehanges,io the fluoresgence intensity @ﬁ%ﬂ fyand
APC were not observed, thus it was found that the mouse lgG2a did not evoke the internalization of

ILT7. [0X44 EaTiple’6 25 CORCIITIRG theStiuctur® BF fouse SAtithihide Y M dHbtIoRA aritbody

[Sequences of varalblerdgions] with the method as described in A-4) of Example
10 Zexcept that BD FACSCaliber {manufactured by BD) was used for FCM.
The followingantibodieswereusedforaprimaryantibodyandasecondary
antibody, respectively.
Primary antibody: 5 pg/ml mouse anti-ILT7 antibody (#37),
Secondary antiboedy: R-phyceoerythrin (R-PE)-conjugated goat
15 anti-mouse immunoglcobulin specific polyclonal antibody (BD)
101281 '
B-2) Response of target cells to anti-ILT7 antibodies
The obtained target cells as described in B-1) (ILT7-CHO ceil)
were recovered using 5 mM EDTA/PRS solution, which were suspended
20 InCDCmediumwith the following composition soas tobe aconcentration
of 4 x 10° cells/ml. The suspension was aliguoted into each 96-well
plate at 50 pl/well.
CDC medium:
RPMI1640
25  0.1% BSA
100 units/ml Penicillin
100 pg/ml Streptomycin
10 mM Hepes (pH 7.6)
2 mM L-Glutamin
30 50 ul of anti-ILT7 antibody sclution prepared by CDC medium was added
to each well and mixed so that the final concentration of antibodies
should be 0.1 pg/ml, 0.5 pug/mi, 1 pg/ml, and 5 ug/mi. Further, 50
pl of CDCmedium containing a complement with the following composition
was added theretc and mixed so that the final complement concentration
35 should be 6%, followed by culturing at 37°C for 2 hours.

CDC medium containing a complement:
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A. Cloning of cDNA encoding variable region of mouse anti-ILT7 antibody A-1) Concerning
hybridomas which produce mouse anti-ILT7 antibodies The following hybridomas were used as
hybridomas which produce 30 mouse anti-ILT7 antibodies. -Hybridoma #11 (Accession number: FERN
BP-10704) -Hybridoma #17 (Accession number: FERN 53-10705) [0145] A-2) Isolation of the total
RNAs 35The total RNAs were isolated from hybridomas described in A-1) using a commercially
available kit "RNeasy Mini Kit" (Catalog number: 74106, manufactured by Qiagen) in accordance with

the instrl,icti?n ttached to the ki;f In both. cases %bou%n%OOé':? of the t_oéal 54\1 s was ot?taineﬁd frgm 1 x
107 hybri om%s.c[BTH ]QR%A)‘%%p?iﬁga?ﬁb]h gn]aafl?aglr%e a5 8P SLYNA ericadi s LIS USE HE& chain
variable kegi6® DARIGEBNA encoding a mouse heavy chain variable region was amplified by 5' RACE
method using R:Rig of the,total RNAsdsolated as described in A-2. As for amplification, commercially
available kit "5' RACE 10 L?féstem or Rapid Amplification of cDNA ENDs, Version 2.0 Kit" (Catalog

number: 18374-088 Marifactured By Invtrogen) Was tised  fwill B Secificly desehBed Betoliows.
First a first 8trénd cONA wessyrsthesized from thetotabRNAS obtained ag@esdribedlin A2)byg

reverse gansaripiase nHhe basesequanaesof anlisgnse primers (GSBL) ysedrls atihe timeare
shown in Table 4. [0147] [Table 4] Primers used for amplification of a gene encoding a mouse heavy

chain valiaBI& Fégion ThEd RybAdomas Naks vt prifiers " SB6 fisgrmined as "The amount

cf LDH leaked from the target cell by the complement activity”
{(Experimental Sample).

10 [0129]

The followingparameterswere also preparedinorder todetermine
ChC activity.

-Target Cell Spontaneous LDH Release: only target cells were
cultured in the same volume as the sample and prepared.

15 -Target Cell MaximumLDHRelease: only target cellswere cultured
in the same volume as the sample, and then TritonX-100 solution incliuded
with the kit was added thereto 60 minutes before recovery of the
supernatant sothat the £inal concentrationshouldbe 0.8% andprepared.

-Volume Correction Contrcl: the same amount of TritonX-100 as

20 that added when Target Cell Maximum LDH Release was prepared was added
to the culture medium of the same volume as the sample and prepared.

-CultureMediumBackground: theculturemediumof the same volume
as the sample and the solution Lo which complement containing CDRC
medium was added to the culture medium so as to be the same volume

25 as the sample were prepared.

[0130]

The same volume of culture medium as the sample was subtracted
from the absorbance of Target Maximum and Target Spontaneocus. The
solution to which complement containing CDC medium was added to the

30  culture medium so as to ke the same volume ag the sample was subtracted
from tThe absorbance of Experimental Sample and ccrrected. The CDC
activity was calculated by the following eguation. The results are
showninTablelandFig. 12. Eveninthecasewhereanti~-ILT7monoclonal
antibodies obtained from any hybridoma were used, 80% cor more of CDC

35 activity was exhibited when the antibody concentration was 0.5 ug/ml

oY more.

61



Sequence #11 Mu IgG3VH5RACE-GSPI 30 5' CCA TAG TTC CAT TTT ACA GTT ACC 3' (24-mer)
Mu IgG3VH5RACE-GSP2 , 31 5' GGG ACC AAG GGA TAG ACA GA 3' (20-mer) #17 Mu
I15G2aVH5RACE-GSP1 32 5' TOO AGA GTT CCA GGT CAA GGT CAC 3' (24-mar) Mu
lgG2aVH5RACE-GSP2 33 5' GCC AGT GGA TAG ACC GAT GG 3' (20-mer)

Experimental Sampl_e — Target Spontaneous
- CDC activity (%) = X 100

Target Maximum — Volume Control — Target Spontaneous

[0131]
[Table 1]
commeraion Cytotoxicity Cytotoxicity

((g/ml) {Aver) (STD)

Q.1 14.78 3.16

437 g5 85.50 0.60

1 86.13 2.93

5 90.26 1.87

04 18.52 0.60

0.5 80.97 1.62

#28 23.64 1.99

5 88.17 3.32

0.1 442 1.58

433 0.5 82.16 3.35

1 85.39 2.78

5 86.18 1.71

0.1 1.53 0.60

Mouse 0.5 1.47 2.50
IgG2a 1 3.68 2.90

5 3.06 1.72

no Ab 4] 210 0.49

5 [0132]

Comparative example 1
Exactly the same operation was performed in the same manner as
described in B and C of Example 4 except that mouse IgGZa was used
in place of anti~ILT7 antibody. The results are shown in Example 4
10 as well as Table 5 and Fig. The CDC activity to the target cells was
not ohserved in antibodies other than anti-ILT7 monoclonal antibedy.
[C133]
Example 5
Internalization of anti-ILT7 antibody to target cells
15 A. Anti-ILT7 moncclonal antibody
The following anti-ILT7 monoclonal antibodies were used.
Anti-ILT7 monoclonal antibodies: #17, #26, #37, #28, and #33
[0134]
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[0148 ] 20Subsequently, the total RNAs were degraded by RNaseH and the first strand cDNA
remained as a single strand was purif ied by low-melting point agarose method (1.5%) . Further, dC
(i.e. nucleotide homopolymer) was attached to the 3' -terminus of the first chain cDNA using terminal
deoxynucleotidyl transf erase (TdT) . cDNA was 25 amplified by FOR method using an anchor primers
(SEQ ID NO: 34) having a nucleotide polymer complementary to dC (anchor sequence) at 3' -terminus
and antisense primers (0582) shown in Table 4. Further, the obtained FOR products were used as
templates. cPNA was amplified by Nested KR method using AUAP primer (SEQ ID NO: 35) and
antisenseg 'prlgr?%esresr( nsh%\g/vnlﬁtﬁzﬁg fﬁ?tﬁ%ﬁ the FOR products were purified by low-melting
point ag&rose risthddq1:5%). Ahchor primerFerl5RACE (SEQ TDNO: 34)15 5LE8GC CAC GCG TCG
ACT AGT ACG 6&l 166G GIHGEEG 1IG-3n(36rmery AUAR pemer ook SIRAGE {3EQIBNCE39)R-GGC
CAC GCG TOG ACT AGT AC-3 (20-m$r) '[01%%]1 %\AK Am Igicaéion and fragmentation of cDNA
encodin(j ?ﬁ“o@us%aﬁldﬁefﬁoac%a ne\?acr%b}?g egjLi%n CONAERE f?‘lg a mouse light chain variable region
wasbamplifiedfiom the total RNAs isolated as described in A-2) in the same manner as described in

A-3). Thgb@ﬁers@ggsﬂ%s gfprimersused at thetime is- shown in Tables dhhe obtained PCR
I

products were purified t:¥ 15 low-melting point a a£ose method 1.5‘@. Q[O.lSO,]%T_a_lble r5ﬁl %ri ers used
for amplification b5 §&1E SRESHNG 4 mouse fight chail VariabRAEgion Used hybridomas Narmas of p
primers (T (-} + 10% FBS) with the following composition at i x 10° Cells/mL
using 5 mM of EDTA/PRS solution. '
10 T {-) medium:
RPMI1640

100 units/ml Penicillin
100 pg/ml Streptomycin
10 mM Hepes (pH 7.6)
15 2 mM L-Glutamin
1 mM scodium pyruvate
50 pM Z-mercaptoethanol
10% heat inactivated Fetal Bobine Serum
1nﬁJofsuspensionfﬂsdescribedabovevunsplacedjjmx>a151ﬂ;centrifugal
20 tube, which was centrifuged (centrifugal conditicn: at 1200 rpm, at
4°C, for 5 minutes) and then the supernatant was discarded. 200 uL
of anti~-ILT7 monoclonal antibody suspension of (10 pg/mL) was added
to cell pellets, which was mixed and incubated at 4°C for 30 minutes,
followed by washing with ice-cold T {(-) medium twice (the amount of
25 the medium used: 10 mlL per washing, centrifugal condition: at 1200
rom, at 4°C, for 5 minutes).
(01367
B-3) Modification of ILT7-anti-ILT7 antibody immune complex present
on the surface of target cells
30 Subsequently, ILT7-anti-ILT7 antibody immune complex present
on the surface of cells was modified with a secondary antibody, which
was labeled with fluorescence for detection. Specific method is
describedbelow. APC-labeledgoat anti-mouse IgGpolyclonal antibody
(Catalog number: 550826BD, manufactured by Bicsciences} containing
35 ice~cold T {-) medium was added to cell pellets obtained as described

inB~2), whichwas incubatedwith shadingat 4°C for 20minutes, followed
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SEO IDNo. Sequence n, 5 TTC ACT GCC ATC AAT OTT CCA CTT 3' Mu IgVL5RACE-GSP1 013
(24-mer) #11 , #17 5' GAT GGA TAO AGT TOG TGC AGO 3' Mu IgVL5RACE-GSP2 37

by washing with ice-cold T (-) medium twice {(the amcunt of the medium
used: 10 mL per washing, centrifugal condition: at 1200 rpm, at 4°C,
for 5 minutes). Then, ige~-ceold T (-) medium was added thereto, which
was used as 1 x 10° Cells/mL of suspension.
5 [06137]
B-4) Induction of internalization by incubation at 37°C
The suspension obtained as described in B-3 was equally divided
into two tubes (i.e. tubes {a) and (k)). The tubes (a) and (b) were
incubated at 37 and 4°C, respectively, under shadiﬁg condition for
10 60 minutes. After the incubation, 1% FBS/PBS {ice-cold) was added
theretc in crder to stop internalization. The resulting solution was
centrifuged (centrifugal condition: at 1200 rpm, at 4°C, foi 5 minutes)
and then the supernatant was discarded, fcllowed by washing with 1%
of FBS/PBS (ice-cold) twice (the amcunt of the solution: 10 mlL per
15  washing, centrifugal condition: at 1200 rpm, at 4°C, for 5 minutes).
f0138]
B-5) Modification ¢f ILT7-anti-ILT7 antibody immune complex remained
on the surface of target cells after incubation
ILT7-anti-ILT7 antibody immune complex remained on the cell
20  surface after incubation was modified with a tertiary antibody in
crder to detect, by flucorescence. Specific method is described below.
20 uL of suspension containing tertiary antibodies (FITC-labeled
donkey anti-goat IgG antibody (Catalog number: s¢-2024, manufactured
by Santa cruz biotechnclogy)) was added teo cell pellets cbtained as
25 described in B-4), which was mixed and allowed to stand at 4°C for
15 minutes under shading condition. The resulting solution was washed
with (the amount of the solution: 10 mL per washing, centrifugal
condition: at 1200 rpm, at 4°C, for 5 minutes).
[0139]
30 B-6) Analysis of anti-ILT7 antibody present Iin target cells
Subsequently, 150 piL of 1% FBS/PBS was added to cell pellets
cbtained as described in B-3}, which was suspended and ceollected into
a 1.2 ml microtiter tube, followed by perfcorming FCM analysis. In
analysis, the mean fluorescence intensity (MPI) of each cell was
35 analyzed separately in FITC and APC. Further, the fluorescence

intensity ratio (%) was calculated by the following equation.
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(21-mer) [0151] 20 A-5) Confirmation of base sequence of cDNA and determination of CDR region

A heavy chain variable region obtained as described in A-3) and cDNA fragment of light chain variable
region obtained as described in A-4) were cloned to pCR4 Blunt-TOPO vector using a commercially 25
available kit "Zero Blunt TOPO PORCiIoning Kit" (Catalog number: 1325137, manufactured by
Invitrogen) in accordance with the instruction attached to the kit, which was then introduced into
Escherichia coli competent cells to give Escherichia coli transformant. The above-mentioned plasmid
was obtained from the transformant, then cDNA 30 base sequence in the plasmid was confirmed using
an automatic DNA sequencekéRCRebasec:ABLPRISH B190 Slertetiet/Si e B0(martafactured by
Applied Biosystesmse) (g%o_@ect sequences were extracted by excluding transcripts obtaineg an
inactive RN#r€ltye#boframe shift and nonsense mutations around the complementarity-determining
region (hereinafter 5 referred ¥sasft@RR ey o sPuniwstisthedterrbiigy o ffeD Avibeise sequence
comprised in the plasmid was compared with Kabat database and sequences of the CDR region and
the variable regidiin respettive wvarablé cegions were tetermifded: 1&isd,-asifol thie iiybridoma #37
produceq@q@@mple 4, sequences of the CDR region and the variable 10 region in variable regions
were determined in the same procedure as described in A-1) to A-5) of Example 6 using hybridoma
#17. cDNAHRSE s?ebuences of the heavy chain variable regions and light chain variable regions of the

anti-ILTT monoclpnal antibodi#@$@roduced by [each hybridaim& and amino &cid sequences encoded by
the segyences a e&lsrmgr’éein the following SE@-D-€s: Heavy chain variable regionLight chain
variablejregion #11T"SEQ TD"NOTB8SEQ ID NO: e sequence)(baselsequence) SEQ ID NO:
39SEQ ID NO: 4]l (amino acid sequensedtem nog%cig ste'gu?ncﬁﬁi#le?cs@{g ID NO: 42SEQ ID NO: 44
(base sgquence)(béseseguence) SERYNQ: 4 e RNo: S'Tta?ﬁﬁ'i‘i’io acid sequence)(amino acid
Sequence) incubation ratio o raLie
(°Cc) (%) ("C) (%)
4 37 4 37
#17 35.7 15.9 445 1384 1320 §5.4
#26 29.8 16.5 55.4 844 816 96.7
#37 510, 285 5591 2194, 2155 98.2
#28 40.6 19.3 47.5 1746 1709 97.9
#33 477 228 474 1882 1845 98.0
5 lgG2a 3.7 42 116.2 3 3.64 121.3
01417
[Table 3]
Spescies of primary Fluorescence intensity ratio {04)
antibodies APC F[TC
Anti~ILT7 antibody #17 954 445
Anti~ILT7 antibody #26 96.7 55.4
Example 5 | Anti-ILT7 antibody #37 98.2 95.9
Anti-ILT7 antibody #28 97.9 475
Anti-ILT7 antibody #33 98.0 474
*empie 2 | Mouse IgG2a 121.3 116.2
(01427
10 The fluorescence intensity of FITC is an indicator of the amount

of TLT7-anti-TLT7 antibody immune complex remained on the cell surface

after incubation. The mean fluorescence intensity of FITC as to the

cells incubated at 37°C for 60 minutes fell to about 50% as compared
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437 SEQ ID NO: 46SEQ ID NO: 48 (base sequence)(base sequence) SEQ ID NO: 47SEQ ID NO: 49
(amino acid sequence)(amino acid sequence) [0152] [Confirmation of isotype of constant region]

As for the hybridoma culture supernatant, the isotype of the constant region of the produced
monoclonal antibody was confirmed 20 using a commercially available mouse monoclonal antibody
isotyping kit (Catalog number : MMT1, manufacturedby Serotec Product ) . The heavy chain constant
region of mouse anti-human ILT7 antibody #11 was Igy3 and the light chain constant region was Ign.

Further, each of the heavy.chajn,gonstant regigas of mouse anti-human ILT7 antibody #17 25 and
mouse anti-human ILT7 ar]ct'&kgodyh#iﬁdwaié % and each of the light chqtin clonstant. rgg&on was ign.

[0153] Example Ibrif)}éi(tejcct)loneolf chitfiéric ‘an |bodi“é%rﬁ.s(§%rﬁﬁ1% of cONAe od?né‘wﬁu}man Fgaé'%lénstant
region S5HGiMarelg@loheavyochdin Tonstant rediély and hupsaly | gikappasight shafrcanstantyegion

were selggted from cDNA fibrary. ef-buman, IREs.-khen, theselected regions were; ¢loned; i RER4
Blunt-TOPO vector using a commercially aéailable it "Zero Blunt TOPO PCR Cloning Kit" (gé:ﬁilog
h

nunfber-38B1%%, manttasiaréd by TRt og&Emin° cég}aﬁ%@ermﬂtﬁ the FF MERUELSH attat the
kit, whichwasathendntroduceg inte Esdherichiaceli conadetent celtsfosgive EschéricBiseoglile >,

transformant. The ahaveamentigned plasmid wasgbtained from the transformant, then,eDNA base

sequence in the plasmid was confirmed using an automatic DNA sequencer "PCR-based AB| PRISM
3100 Getetit Ahalyzer® isfmanufactufet by Applied Blosystémsy. [6154FBS Eigation stiRfFiabfe region
with c.onstgnﬁ(egiort ’armlm:l@@inma; T h@"b%ﬁnrn;ﬂmgamemy dh@ﬂmn@n@tm@l@gianaq,buamgd as
de%@'”be&'g&QQ%WSWMEWQ'QQ%&Q% '&%@L‘iyscé‘@ghm{@@'@%%%@ﬁaorg@g@% as desgribed in

A-5 of Example 6 was uSed, respectively. Both DNAs have a region in which a base sequence of DNA

is overlappedFHET, dGUBIESTaHIE DNA WAE GHtaIHEY By theToverlap Bdension hethéd usity the

region. Specificcprocessnsasdollowsnt ibedy evoked the internalization of ILT7 by
the incubation at 37°C.
[0143]
15 Comparative example 2
Exactly the same operation was performed in the same manner as
described in Example 5 except that mouse IgG2a was used in place of
anti~ILT7 antibody. The resulfs are shown in Example 5 as well as
Table 2, Takle 3, and Fig. 12. In the case where the mouse IgGZ2a was
20 used, any changes in the fluorescence intensity of FITC and APC were
not observed, thus it was found that the mouse IgGZa did not evoke
the internalization of ILT7.
[0144]
Example 6
25 Concerning the structure of mouse anti-human ILT7 monoclonal antibody
[Sequences of variable reglons]
A. Cloningof cDNA encoding variable region of mouse anti-ILT7 antibody
A-1) Concerning hybridomas which produce mouse anti-ILT7 antibodies
The following hybridomas were used as hybridomas which produce
30  mouse anti-ILT7 antibodies.
-Hybridoma #11 {(Accession number: FERM BP-10704)
-Hybridoma #17 (Accession number: FERM BP-10705)
[0145] |
A-2) Isclatiocn of the total RNAs
35 The total RNAs were isolated from hyvbridomas described in A-1)

using a commercially available kit “"RNeasy Mini Kit” (Catalog number:
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[0155] 25 0-1) Preparation of cDNA encoding heavy chain of chimeric ILT7 antibody The "plasmid
with cDNA encoding heavy chain variable regions of #11 and #17" which was obtained as described in
A-5) was digested with restriction enzymes Notl and Xbal, which was purified by the agarose gel
method (1.5%). The resulting products were dissolved in 30 each TE buffer with the following
composition so as to be 100 pmol/WL to prepare a solution of the cDNA fragment encoding the heavy
chain variable region. TE buffer: 10 mM Tris-HC1 351 mM EDTA pH 7.5 t0 8.0 Further, the
"plasmid.with cDNA encoding the heavy chain constant region" obtained as described. in B was treated
in the s&n\gé En%nn%?%%%oae%%% & a%gv 6 %reenp}aré“ rio‘acpcr%cj::l%ﬂfcogf s\gﬁ%ng %b%gqsl%n%ﬁ/? both
solutions Were nsixed canch théniboth dhthecavertaperegiondwete 8hybwidized by firstkKeepiigifiem at
70C for .9 miputes-andinext keeping them al:37¢fenadminutes. Thereafter, cDNA was amplified by
PCB meé od %nd the obtained cDNA was digested with restriction enzymes Not | and Xbal, which was
purified tHie I]ow-melting point agarose gel method (1.5%) . 10[0156] 0-2) Preparation of cDNA
encddingtight &haihiof thiamere |I2NZ ahtibgoyen t a ThercD N A-@héoding ke fightchainscoristantiregion
obtained.as dgscrihed:in:A and the ¢cDNA encoding the light chain variable region obtained as
described in A-5 of Example 6 was used, respectively. 15 cDNA encoding the light chain_of chimeric
ILT7 antibody waS SBETEE i Hio SARE HianRer ds LSEHBELF inCAL] isirg fHede SONRS {0184 0-3)
Cloning sRDNA shtained aslescrbed iB Oxd) wasttiened ta plasmid veetdr220pcBNAR:E-Zedoint

(manufactyrgd Py Inyitrogen) yﬁg@ﬂ%@@%@' ASEning sites to produce a.chimeriedt 1 { antibody
heavy chain expression vector. Further, cDNA obtained as described in 0-2) was cloned to plasmid

veltor peBREEM SgFRyGriiRamifac e By thvitldgeh) Bsing’ Rbei=d kbaras-clorifd &ites to
producera:chimeric. LI 74aritiobdyn25 lightcchaire éXpression vectprnNanses of edch vETtgrare skhown in

Tabm(igégé%%izgg&ﬂﬁbescribed as follows. First, a first strand cDNA was
synthesized fromthe total RNAs obtained as describedinA-2) by reverse
transcriptase. The base seguences of antisense primers (GSPLl) used

15 t the time are shown in Table 4.

=
r0147]
[Table 4]
Primers used for amplification of a gene encoding a mouse heavy chain variable region
Used hybridemas Mames of primers ];;E'?o. Sequence
5 CCATAGTTC CATTTITACAGTT ACC ¥
Viu IgG3VHSRACE-GSPH 30
11 (24-mer)
5 GGG ACC AAGGGATAGACAGA Y
Mu IgG3VHLRACE-GSP2 31 CAGA3
{20-mer)
T AGA GTT CCA GGT CAA GGT CAC T
Mu IgG2aVHSRACE-GSP1| 32 S TCCAGA G C G
417 (24-mer)
"GCC AGT GGA TAGACC GAT GG ¥
Mu IgG2aVHSRACE-GSP2 | 33 § GCCAGT G
{(20-mer)
[0148]
20 Subseguently, the total RNAs were degraded by RNaseH and the

firststrandcDNAremainedasasinglestrandwaspurifiedbylow-nmelting
point agarcose method (1.5%). Further, dC (i.e. nucleotide
homopolymer) was attached to the 3’ -terminus of the first chain cDNA
using terminal deoxynucleotidyl transferase (TdT). cDNA was

25 amplified by PCRmethod using an anchor primers (SEQ ID NO: 34) having
a nucleotide polymer complementary to dC (ancher seguence) at
3" -terminus and antisense primers (GSP2Z) shown in Table 4. Further,

the obtained PCR products were used as templates. cDNA was amplified
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Names of plasmid vectors Chimeric ILT7 antibody heavy chain for expression Chimeric IL17 antibody
light chain for expression #11 pcDNA-#11VH pcDNA-#11VL #17 pcDNA-#17VH pcDNA-#17VL
30[0159] D. Expression of chimeric ILT7 antibody D-1) Transient transformation 1 1.tg of chimeric
ILT7 antibody heavy chain expression vector and 1 jig of chimeric ILT7 antibody light chain expression
vector, which were obtained as described in C-3), were co-transfected to 293T 5 cells using effectine
transfection kit (Catalog number: 301427, manufactured by Qiagen). Thereafter, the resulting products

were cultyred.at 3¢Cusing 204 Low 9G %%@@was%t% mediumqyith the fallowings
composition. 2% Low I%G FBS-added DMEM culture medium: 10 DMEM culture medium (Catalog

number f9578%¢ atftfactired 6y Sigma)f 38 Covt 1gGTFE S tRtalbd RuhtberPSA3BT5E 0851 ¢
manufaciunedrhy:HyElone) 2-mdl tGlgtarihrk00:¢/mb Penicilim 460 [dg/ffl) Streptomycin

Anchor primer for 5'RACE (SEQ ID NC: 34)

5/ -GGC CAC GCG TCG ACT AGT ACG GGI IGG GIT GGG IIG-3" (36-mer)
AUAP primer gor 5'RACE (SEQ ID NO: 353)

5" -GGC CAC GCG TCG ACT AGT AC~-3" (20-mer)

[0149]

A-4) Amplification and fragmentation of c¢DNA encoding mouse light

(4

10 chain wvariable region
cDNA encoding a mouse light chain variable region was amplified
from the total RNAs lsolated as described in A-2) in the same manner
as described in A-3). The base sequences of primers used at the time
is shown in Table 5. The obtained PCR products were purified by
15 low-melting point agarcse method (1.5%).
[0150]
[Table 5]

Primers used for amplification of a gene encoding a mouse light chain variable region

SEQ

Used hybridemas Names of primers D No. Sequence

"TTC ACT GCC A TTCCACTT &
Mu lgVLSRACE-GSP1 | 36 |° ' O TC AAT © CTT 3

H11, 817 (24-mer)
Mu IgVL5RACE~GSP2 37 5 GAT GGA TAC AGT TGG TGC AGC 3
{Z1-mer)
[0151]

20 A-5) Confirmation of base seguence of ¢DNA and determination of CDR

region
A heavy chain variable region obtained as described in A-3) and

cDNA fragment of light chain variable region obtained as described
in A-4) were cloned to pCR4 Blunt-TOPO vector using a commercially

25 available kit “ZeroBlunt TOPOPCRCloningKit” {Catalognumber: 1325137,
manufactured by Invitrogen) in accordance with the instruction
attached to the kit, which was then introduced into Escherichia coli
competent cells to give Escherichia coli transformant. The
above-mentioned plasmid was obtained from the transformant, then cDNA

30 base seguence in the plasmid was cenfirmed using an automatic DNA
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15pH 7.2topH 7.4 After introduction of vectors, the resulting medium was cultured for 96 hours
and the culture supernatant was collected. Then, the cell fragments were removed by centrifugation to
give a crude antibody solution. 20[0160] 0-2) Homeostasis transformation 1i.t.g of chimeric ILT7
antibody heavy chain expression vector and 1 jig of chimeric ILT7 antibody light chain expression
vector, which were obtained as described in C-3), were co-transfected to YB 25 2/0 cells (cells derived
from rat myeloma, ATCCOCRL-1622) using effectine transfection kit (Catalog number: 301427,
manufactured.by Qiagen). Among e used plasmid ectors, ine.vector Jorthe heawy dhalp expression
is a markerfor 2Zeocin resistance and the vector for ghe |gﬁt ghaln expré[ssmn is'a marker for
hygromyeinfresistait 8136 Thefsfere, celleimoaiticbethoRTiots verd inrodadddycmdélgicwen in a

culture media-toiwhish Keacinand-hygremyein are-added at dhe-sarae dimne: Fhem dhe-eelisnwere
cultured in }E{P*MI culture megi!égpeto whiih Zeggn and h)é% r%/cin were added ar??l a resistafn
! |

t strain
was selécted: 35 280¢ti: )r}gromyc%r?-%%d%geR I@If%&ﬁfu}e medium: RPMITB20¢ulttivé fié |u;1;ner

(CafalogredraberdR8758,smaRbfactiredby: Sigmaly 0% BS 001 MCREPESy of cDNA base

(N-2-hydsexyethylpiperazine N 2-ethanasulfonicacid).k mM-aedivenpyruvates2 ;M L:Glutamiae 5100

U/ml Penicillin 100%'i%/:m1 St e%omﬁ/éc)i&w 55 1.1.M Z-Eercaptqethaggl O.SE%EImI Zeocin O.5ﬂm%/m1

Hygromyéift TOpH 7- 2t pll 7.4 Thrée days afférth t,ttﬂg amouantofanfi d)ynpf*éblf&l%%eiﬁtt & Culture

supernatant Wasldeterpined shy-the<E [dShemethotll ILTZ chimerc-afitivodyprodubingstiding with a

high expression level and.cells sufficiently;increased wagrselecifd - EYRBArMAre, @heingle- s an1 e

10 region in variable regions were determined in the same procedure as

described in A-1) to A=5) of Example 6 using hybridoma #17. cDNA base
sequences of the heavy chain variable regions and light chain variable
regions of the anti-ILT7 monoclonal antibodies produced by each
hybridoma and amino acid sequences encoded by the seguences are shown

15 in the following SEQ ID NOs.

Heavy chain variable region Light chain variable region
#11 SEQ ID NO: 38 SEQ ID NG: 40

(base seguence) {(base sequence)

SEQ ID NO: 39 SEQ ID NO: 41

(amine acid sequence) (aminc acid ssquence)
#17 SEQ ID NO: 42 SEQ ID NO: 44

(base segusnce) {(base saquence)

SEQ ID NOQ: 43 SEQ ID NO: 45

(aminc acid seqguence) (aminc acid seqguence)
#37 SEQ ID NO: 46 SEQ ID RNC: 48

(base sequence) (base seguence)

SEQ ID NO: 47 SEQ ID NO: 49

{amine aclid seguences) (amino acid sagquence)
(01521

[Confirmation of isotype of constant region]
As for the hybridoma culture supernatant, the isotype of the
constant region of the produced monoclonal antibedy was confirmed
20  using a commercially available mouse monoclcnal antibody isotyping
kit (Catalcgnumber: MMT1, manufacturedby Serotec Product). Theheavy
chain constant region of mouse anti-human ILT7 antibody #11 was Igy3
and the light chain constant region was Igk. Further, each of the
heavy chain constant regions of mouse anti-human ILT7 antibody #17

25 and mouse anti-human ILT7 antibody #37 was IgyZ2a and each ¢f the light

chain constant region was Igx.
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15 cloning of the selected cell lines was performed by the cell sorter method to obtain the following cell
lines. #11 ILT7 chimeric-antibody-producing cell line: #11-5 cell line and #11-16 cell line #17 ILT7
chimeric-antibody-producing cell line: #17-24 cell line 20The above-mentioned cell lines (#11-5 cell
line, #11-16 cell line, and #17-24 cell line) were respectively cultured in 5% FBS-added RPMI culture
medium with the following composition. The incubation temperature and incubation time were set to
37C and 96 hours, respectively. 25 5% FBS-added RPMI culture medium: RPMI1640 culture medium
(Catalogir@)tirg@?r: R8758S, manufactured by Sigma) 5% F3S 0.01 M HEPES 30 1 mM Sodium
pyruvate 2 mM L-Glutamin 100 U/m1 Penicillin 100 jig/ml Streptomycin 55 jiM 2-mercaptoethanol
35pH 7.5%§ BRI 4 The culture supernatant was collected and then the cell fragments were removed
by centrifugationttocgive 8 crirdenantibodynsdlbtieri.d8161] E. Purification of antibodies Each of the

crude argipogy_&giq{' ns pbtajned @ﬁ@&&fﬂ@%&?ﬁ@-% d 052 %Qury@éii%protein A affinity
column (rProtein A Sepharose FE, Catalog number: 17-1279-01, manufacttured by Amershram
5 Human IgGl heavy chalin constant region and human Ig kappa light
chain constant region were selected from ¢DNA library of human IPCs.
Then, the selected regions were cloned to pCR4 Blunt-~-TOPO vector using
acommerciallyavallable kit “Zerc Blunt TOPC PCR Cloning Kit” (Catalog
number: 1325137, manufactured by Invitrogen) in accordance with the
10 instiuction attached to the kit, which was then introcduced into
Escherichia coli competent cells togive Escherichiacoll transformant.
The above-mentioned plasmid was obtained from the transformant, then
cDNA base seqguence in the plasmid was confirmed using an automatic
DNA sequencer “PCR-based ABI PRISM 3100 Genetic Analyzer”
15 imanufactured by Applied Biosystems).
(0154]
B. Ligation of wvariable regicon with constant region and cloning
‘ The c¢DNA encoding the heavy chain constant region cbhtained as
described in A and the cDNA encoding the heavy chain variable region
20 obtained as described in A-5 of Example ¢ was used, respectively.
Both DNAs have a region in which a base seguence of DNA is overlapped.
Then, double-~stranded DNA was obtained by the overlap extensionmethod
using the region. Specific process is as follows.
[0155]
25 C-1) Preparationof ¢cDNA enceding heavy chainof chimeric ILT7 antibody
The “plasmid with c¢DNA encoding heavy chain variable regions
of #11 and #17” which was obtained as described in A-5) was digested
with restriction enzymes Notl and Xbal, which was purified by the
agarose gel method (1.5%). The resulting products were dissolved in
30 each TE buffer with the following composition so as to be 100 pmol/ul
to prepare a solution of the ¢DNA fragment encoding the heavy chain
variable region.
TE buffer:
10 mM Tris-HC1
35 1 mM EDTA
pH 7.5 to 8.0
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Pharmacia). Purification conditions are as follows. Affinity purification was carried out using PBS (-)
buffer with the following composition as an adsorption buffer and 0.1M sodium citrate buffer 10 (pH 3)
as an elution buffer in accordance with the attached instruction manual. 1 M Tris-HC1 (pH 8.0) was
added to the eluted fractions to adjust the pH to around 7.2. The ODs at 450 to 620 nm were
measured and then wells showing positive reaction were selected . With reference to the concentration
of purified antibodies, the absorbance at 280 15 nmwas determined and calculated based on 1 . 38

OD/mg/ml . Relationships among chimeric ILT7 antibodies obtained, hybridomas from which the
variabl region GehE WA dorod AT ROGL KL Wik SURTHANSbt R Tablb # PES (BRI 20 0.2
g/L Monopatassilinplibydrogéngshobphatel 0 2dy/LrPdtagsiamtctieridels Yl Swodiwnmthlonkek15g/L

Disodiura mgenghydrogan.phosphate,anhydrous 91621 2a[Fable 7). Praduced chimeric antibodies

Names of produced chimeric antibodies Used hybridomas Form of transformation Introduced cells
#11ILT7%CO£%e§ﬁ Htiboty A1 Frdhsisitt maner 2§31°0 1 of the overlap regions were

5  hybridizedby first keeping themat 70°C for 10 minutes and next keeping
them at 37°C for 5 minutes. Thereafter, cDNA was amplified by PCR
method and the chtained cDNA was digested with restriction enzymes
Notl and Xbal, which was purified by the low-melting point agarose
gel method (1.5%).

10 [0156]

C~2) Preparationof cDNA encoding light chain of chimeric ILT7 antibody

The ¢DNA encoding the light chain constant region obtained as
described in A and the cDNA encoding the light chain variable region
cbtained as described in A-5 of Example ¢ was used, respectively.

15  ¢DNA encoding the light chein of chimeric ILT7 antibody was obtained
in the same manner as described in C-1) using these cDNAs.

[0157]

C-3} Cloning

cDNA obtained as described in C-1) was cloned to plasmid vector

20 pcDNA3.l-Zeccin (manufactured by Invitrogen) using Notl and Xbal as

cloningsitestoproduceachimeric ILT7 antibody heavy chainexpression

vector. Further, cbBNA c¢cbtained as described in C-2) was cloned to

plasmidvector pcDNA3. I-hygromycin (manufacturedby Invitrogen) using

NotI and Xbal as cloning sites to produce a chimeric ILT7 antibody
25 light chainexpression vector. Names of eachvector are shown in Table

6.

[0158]

{Table b}

Names of plasmid vectors

Chimeric ILT7 antibody heavy | Chimeric ILT7 antibedy light
chain for expression chain for expression

#11 pcDNA-#11VH pcDNA-#11VL

#17 pcDNA-#17VH pcDNA-#17VL

30 [0159]

D. Expression of chimeric ILT7 antibody
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#17ILT7 chimeric antibody #17 #11-5 ILT7 chimeric antibody #11 Homeostasis YB 2/0 #11-16 ILT7
chimeric antibody #11 #17-24 ILT7 chimeric antibody #17 [0163] cDNA base sequences and
amino acid sequences of the heavy and light chains of the produced chimeric antibodies are shown
below, respectively. In each amino acid sequence, the amino acid sequence from N-terminus to-1 is a
signal sequence and the amino acid sequence from 1 to C terminus is an amino acid sequence of a
mature protein. That is, heavy and light chains, which constitute these chimeric 5 antibodies, consist of

the amirﬁn_%id sequence from 1 to € terminus of each of the following amino acid sequences.

1 ug of chimeric ILT7 antibody heavy chain expression vector
and 1 wug of chimeric ILT7 antibody light chain expression vector,
which were obtained as described 1in C-3), were co-transfected to 24937

5 cells using effectine transfection kit (Catalog number: 301427,
manufactured by Qiagen}. Thereafter, the resulting products were
cultured at 37°C using 2% Low IgG FBS-added DMEM culture medium with
the following composition.

% Low IgG FBS—added DMEM culture medium:

10 DMEM culture medium (Catalog number: D5796, manufactured by Sigma)
2% Low IgG FBS (Catalog number: SH30151.03, manufactured by HyClone)
2 mM L-Glutamin
100 U/ml Penicillin
100 pg/mi Streptomycin

15 pH 7.2 to pH 7.4

After introduction of vectors, the resultingmediumwas cultured
for 96 hours and the culture supernatant was collected. Then, the
cell fragments were removed by centrifugation to give a crude antibody
solution.

20 (0160}
b-2} Homeostasis transformation

1 pg of chimeric IL7T7 antibody heavy chain expression vector
and 1 pg of chimeric ILT7 antibedy light chain expressicn vector,
which were obtained as described in C~3), were co-~transfected tc YB

25 2/0 cells (cells derived from rat myeloma, ATCCH#CRL-1622) using
effectine transfection kit (Catalog number: 301427, manufactured by
Qiagen). Among the used plasmid vectors, the vector for the heavy
chain expression is a marker for Zeccin resistance and the vector
for the light chain expression is a marker for hygromycin resistance.

30 Therefore, ceils into which both vectors were introduced can be grown
in a culture medium to which Zeococin and hygromycin are added at the
same time. Then, the cells were cultured in RPMI culture medium to
which Zeocin and hygromycin were added and a resistant strain was
selected.

36  Zeocin-hygromycin-added RPMI culture medium:

RPMI1640 culturemedium (Catalognumber: R8758, manufacturedby Sigma)
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Heavy chain #11 SEQ ID NO: 50 (base sequence) SEQ ID NO: 51 (amino acid sequence) #17
SEQ ID NO: 54 (base sequence) SEQ ID NO: 55 (amino acid sequence) Light chain SEQ ID NO: 52
(base sequence) SEQ ID NO: 53 (amino acid sequence) SEQ ID NO: 56 (base sequence) SEQ ID
NO: 57 (amino acid sequence) Industrial applicability [0164] 10The present invention provided the
immunogen useful in producing the antibody specifically recognizing human ILT7 and the method for
producing anti-ILT7 antibody using the immunogen. The antibody specifically recognizing human ILT7
of the present '%\éention specifically recognizes ILT7 under the presence of ILT family. 15 Therefore,
the antibody of the present invention can be used for the detection and isolation of human ILT7. For
example? tHel I3t diizBEén Of TET R ESH alsoie dnalyped 45iHgehd antibedy ef tepreceatirvehdion . It
is considereg thatdi T/ iS58 melgewe closely related to the differentiation and function of IPCs or

dendritic2cergllﬁ. Iggrﬂ%raemine
5 100 U/ml Penicillin
100 pg/ml Streptomycin
55 pM Z-mercaptoethanol
0.5 mg/ml Zeocin
0.5 mg/ml Hygromycin
10 pE 7.2 to pH 7.4
Three days after that, the amount of antibody production in the
culture supernatant was determined by the ELISA method. ILT7
chimeric-antibody producing cell line with a high expression level
and cells sufficiently increasedwas selected. Furthermore, a single
15 cloning of the selected cell lines was performed by the cell sorter
method Lo obtain the following cell lines.
#11 ILT7 chimeric-antibody-producing cell line: #11-5 cell line and
#11-16 cell line
#17 ILT7 chimeric-antibody-producing cell line: #17-24 cell line
20 The above-menticned cell lines (#11-5% cell line, #11-16 cell
line, and #17-24 cell line) were respectively cultured in 5% FBS-added
RPMT culture medium with the following composition. The incubation
temperature and incubation time were set to 37°C and 96 hours,
respectively.
25 % FBS-added RPMI culture medium:
RPMI1€40 culture medium (Catalog number: RB87583, manufactured by
Sigma)
5% FBS
0.01 M HEPES
30 1 mM Scdium pyruvate
Z2 mM L-Glutamin
100 U/ml Penicillin
100 pg/ml Streptomycin
55 puM Z-mercaptoethanol
35 pH 7.2 to pH 7.4

The culture supernatant was collectedandthen the cell fragments
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20 the antibody, which recognizes ILT7 with high specificity, is useful for the analysis of function of
IPCs or dendritic cells. 130-like (having the characteristic in which BDCA-2 is expressed) cancer cells
are known (Chaper of L et al. Eur. J. Immunol. 34; 418-426, 2004, Maeda T et al., Int. J. Hematol. 81;
148-154, 2005). Confirmation 25 of the expression of ILT7 in these cells may allow for the diagnosis of
cancer and a therapeutic agent. In the case of autoimmune diseases, for example, the deep
relationship between IFNa produced by IPCs and the development of psoriasis, which is a skin
disease, is pointed out stle FOQ.et al., J.Exp.Med. 202, 135-143,2005). Therefore, t .
ooty b et S Do Sy aransd by g 1P Rt T sin {d5u o HEaiiest PRBSHR e, in
biopsy spééiffens using the anti-ILT7 antibody. It is known that the development of AIDS in
HIV-infegtedmatients-3 is egrrelatechwith dhe sgmber of IPCs. Namely, lots of IPCs have been
observed in patients.wha.do not show symptoms, and the reduction in IPCs.has been observed in the
oot (Goumels 7 2 o1 B8 S5 S0cL07 SO0, Thaserort i e aretee iaar e Toghosts
of virus irfektioRdsichras &V rEO[D165H LyFBrexample: IIEEL isha oleculewhich Braxpressed
specificallydn human tRCscTherefore, the anti-IL 77 antibody of {he present inventipngan-beused to
detect, i%%nti%, or,isalate gPCs.fIPCs are cells chi%h 8roduce most tg‘f %pe 1 igt%teror%. Therefore,
the 15 det&etion, identification. or iébratich is4n |fnplorf%1shta05f3ec%\8/e iy ia%n%éis an 3:fﬂﬁ]lyyof diseases
that invahectype daintarferons Assuchediseases svanib @S autoimmuié eisedsds ahe infettions: trat
interferondg.inyelvedn the farmatian obthepatholegical condifiommay be.itustiated +20[9166L -
esent invention has. the inhibito eff%c,t on the activity of

Additionall e anti-ILT7 antibody of the pr _ r

e Rbe RS e Sl o b L et G
inventiomaFurthermoreithie diseaseés trat ifvélvetype 28dkintérdedrecan be ¢reated by inhibiting the
activ.ity of &89§_t391%€ifk9§||¥oth£x_%rﬂ§h5—'57._§r}tib%)é%E_J“se Q{Ee%eﬁ inverton %ﬁnu%fﬁéf%e‘@éwéd
aut0|mmurr11§ad|sease and infections that interferon is jnvolved in the formation of the pathological

conditiofi Partictitaffy: shEE e BARA T artibbay hhs A HigH SFecificity =i vanrenfiova 30 (BEE
efficientliyo ClbAIMSncertt Amaoroclonalkantibbdydvkich bindsitesan extraedlitdartdonainzdf hurban

IL}4 or & fragmentcomprising:itsiantigen;binding, 5%8%&1?3@%'719%%'99&' RDtBRdY,ALINg,

fragment comprising its antigen binding, region according to claim 1, wherein the monagclonal antibody
binds to A iHafntafersn produdiiyg c&iP 1 &2 3> Riontcional EntibGaRtRich 18 Producdd by's
hybridoma i Ex kdepasited groer Aecession nenperERNBP /D4 ora dybridomailkFd#17 10
depositegLynder-Accession number FERN 53-10705, or a fragment comprising its antigen binding
region. 4. The monoclonal antibody or the fragment comprising its antigen binding region
accordin%Br% claim E’,u\};ﬁ@l’éin the monoclonal antibody comprises amino acid sequences according to
angoof the. followingvip 1510 iy ssiCD R CRR2,@nd CB&R3ointhe heavy chain variable region and the

light chain yarighle g89190% i um chioride
8 g/L Sodium chloride
1.15g/L Disodium monohydrogen phosphate anhydrous
[0162]
25 {Table 7]

Produced chimeric antibodies

Names of p.rodt.{ced chimeric Used hybridomas Form of Introduced
antibodies transformation celis
#11 ILT7 chimeric antibody #11 Transient 2937
#17 WT7 chimeric antibody #17 manner
#11-5 ILT7 chimeric antibody #H
#11-16 ILT7 chimeric antibody #11 Homeostasis YB 2/0
#17-24 1LT7 chimeric antibody #17

[0163]
cDNA base sequences and amino acid sequences of the heavy and

light chains of the produced chimeric antibodies are shown below,
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I) CDR1 of a heavy chain variable region: SDYAWN (SEQ ID NO: 58); CDR2 of a heavy chain
variable region: YISYSGSTSYNPSLKSR (SEQ 20ID NO: 59); and CDR3 of a heavy chain variable
region: SPPYYAMDY (SEQ ID NO: 60); CDRL1 of light chain variable region: KASQDVGTAVA (SEQ
ID NO: 61); 25CDR?2 of a light chain variable region: WASTRHT (SEQ ID NO: 62); and CDR3 of a light
chain variable region: QQYSSYPLT (S Q ID NO: 63); ii) CORI of a heavy chain variable region:
SYWIH (SEQ ID NO: 3064); CDR2 of a heavy chain variable region: RIYPGIGSTYYNEKEKC
(SEQ ID NO: 65)d and CDR%of a heéivg/ chain varla\l?le region: YP DWYFDVé ID NO: 66

35CDRI ofgg?gcht Sﬁ%lr}/vanaBle reglonnﬁ,&%@ﬁ% YiH §E€gero %%ln% 20fa Icﬁguht c%am
variable fegiory YASOSIS (SEQ 1D NO268}aTBRF 6 dightchaih VarapleliegisilGOSNSWPET

(SEQ IDNGs 1 to C terminus is an amino acid seguence of a mature protein.
That 1is, heavy and light chainsg, which constitute these chimeric
5 antibodies, consist of the amino acid seguence from 1 to C terminus

of each of the following amino acid segquences.

Heavy chain Light chain
#11 SEQ ID NO: 50 SEQ ID NO: 52

{base seguence) _ {(base sequence)

SEQ ID NO: 51 SEQ ID NO: 53

(amino acid seguence) (aminc acid sequence)
#17 SEQ ID NO: 54 SEQ ID NO: bb

{base seguence) {base sequence)

SEQ ID NO: 55 SEQ ID NO: 57

(amino acid seqguence) (amino acid seguence)

Industrial applicability
[¢led]

10 The present inventionprovided the immunogen useful in producing
the antibody specifically recognizing human ILT7 and the method forx
producing anti-ILT7 antibody using the immunogen. The antibody
specifically recognizing human ILT7 of the present invention
specifically recognizes ILT7 under the presence of ILT family.

15 Therefore, the antibody of the present invention can be used for the
detection and isolation of human ILT7. For example, the localization
of ILT7 canalsobeanalyzedusing the antibody of the present invention.
It is considered that ILT7 is a molecule closely related to the
differentiation and function of IPCs or dendritic cells. Therefore,

20  the antibody, which recognizes ILT7 with high specificity, is useful
for the analysis of function of IPCs or dendritic cells. IPC-like
(having the characteristic in which BDCA-2 is expressed) cancer cells
are known {Chaper of L et al. Bur. J. Immunol. 34; 418-426, 2004,
Maeda T et al., Int. J. Hematol. 81; 148-154, 2005). Confirmation

25 of the expression of ILT7 in these cells may allow for the diagnosis
of cancer and a therapeutic agent,

In the case of autoimmune diseases, for example, the deep

relationship between IFNo produced by IPCs and the development of

psoriasis, which is a skin disease, is pointed ocut (Nestle FO et al.,
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69); i) CDR1 of a heavy chain variable region: SDYAWN (SEQ ID NO: 570); CDR2 of a heavy
chain variable region: YISYSGSTSYNPSLKSR (SEQ ID NO: 71); CDR3 of a heavy chain variable
region: ALPLPWFAY (SEQ ID NO: 72); 10CORI of a light chain variable region: KASQDVGTAVA
(SEQ ID NO: 73); CDR2 of a light chain variable region: WASTRHT (SEQ ID NO: 74); and CDR3 of a
light chain variable region: QQYSSYPYT (SEQ ID NO: 1575). 5. The monoclonal antibody or the
fragment comprising its antigen binding region according to claim 1, wherein the monoclonal antibody

compris mature se c a i id sequence selected from any .of the following .. .
combinae%isé%s}i@)%eé) as %ﬂe%h%%yglgﬁqé%%v%grigble %Sitjﬁra%’d éallsg%‘f%%%\it V%Fifgbsig ?ég%ﬁs

a) a hea®yehaim ¢&mrablaseyiol cfASROIDYNOY 3054 alight ehaikivaridhié ¥eégivh FSEQAPINO: 41;
b) a heapy, ehain:vayiable-region of SEQ/ID:NE: Ad-and a dightchaia variableregipn:0f:SEQJD.NO: 45;
and 25c) a heavy chain variable region of SEQ, ID NO: 47 ight in.variable region,of SEQ ID
S d st e LA HESG Sl S oL e N
anti@en Bipding regiernt adcotdingtiocclaimesr 5E309C A-vedtarnesmprisiig aopolmueléatite ehebding

the mongglenakantibady-orihe fragment camprsingits.antigep Dinding 1egion-acesrding 1o glaim 4 or
° 8 Adlansiormed cell fetaining,the. veqtor accordingfo claim £ it an gxprgssible,mannet ,
906-912, 2001). Therefore, itiseffectiveinpredictingtheprognosis
of virus Iinfection, such as HIV.
10 [0165]

For example, ILT7 is a molecule which is expressed specifically
in human IPCs. Therefcre, the anti-ILT7 antibody of the present
invention can be used to detect, identify, or isolate IPCs. 1IPCs are
cells which produce most of the type 1 interferon. Therefore, the

15 detection, identification, or ilsolaticn is an important objective
in diagnosis and study of diseases that involve type 1 interferon.
BAs such diseases, varicus autoimmune diseases and infections that
interferon is involved in the formation of the pathological condition
may be illustrated.

20 [0166]

Additionally, the anti-ILT7 antibody of the present invention
has the inhibitcry effect on the activity of IPCs. Therefore, the
activity of IPCs can be inhibited by using the anti~ILT7 antibcdy
of the present invention. Furthermore, the diseases that involve type

26 1 interferon can be treated by inhibiting tThe activity of IPCs.
Specifically, theanti-ILT7 antibodyof thepresent inventionisuseful
for various autoimmune diseases and infections that interferon is
involved inthe formation of thepathological condition. Particularly,
since the anti-ILT7 antibody has a high specificity, it can remove

36 IPCs efficiently.
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359. A method for producing the monoclonal antibody or the fragment comprising its antigen binding
region according to claim 4 or 5, comprising the steps of: culturing the transformed cell according to
claim 8; and recovering the monoclonal antibody or the fragment comprising its antigen binding region
from the culture. 10. A hybridoma which produces either of the monoclonal 5 antibodies
according to claim | or 2. 11. A hybridoma ILT7#11 deposited under Accession number FERN
BP-10704 or a hybridoma ILT7#17 deposited under Accession number FERN BP-10705. 12. A
method for producing a monoclonal antibody, co “E{II ing 10 the steps of: culturing the hybridoma
according to claim 11; and collecting the monoclonal antibody from the culture. 13. A method for
producing a cell which produces a monoclonal antibody which binds to an extracellular domain of
human ILT7, comprising the: follewing:staps-ef; 16(1}administering-te ar tnawmelanimnalaseelk which
express%%ahexnci)aqr(?n£>ﬂt?qpr(C)Etlcf'-:irgi c%rpgrisin an, 8xtr%%%!lular d.Q,Cmai(_gngcfihuemargD I%‘I&?i%nd 2 exogenous
molecul€ Which associates With human IT. ; ana” %é}gsejrec?ing an gnﬁbo&y prod%cmggce which
produces an anttbody: wviichdsinds toliuntas A7 Fohi thé amiiBedy prodbsingidedl PDoR tHe mdfune
animal. 1 ndéd J he nethod asserding te slaimy 13, whereinthe mnolecule Mdich associates Witk
human I%T? is atcell m%mbrane, rotei?. 15. Té‘e method aﬁ:ording to claim 14, wherein the cell
membranénprgtelr?J isTFé Lr}épcaerﬁ)tcj)Lr -Chain: 2516. T metod gcco‘rding to claim 15, wherein the cell
expressing human kT2 and the adofeculeondich assocliatesnimy haman B T75s acelaectaibirlthe

following;a) and:(by in-an-expressible RanReher ra)anExogenousPalynLciaclide-eneading an
ol huCIABHAR Bh GBI e eRERot 7GR M= 7 A et AGborcig fo CAIATLE, aherein the
cell is arcanipral getlc 1 ts18Thegnathodrattoeding ¢d etaim 17, wherein the cell is a human-derived
cell. 3519. The method agcasding i claim 48, whereinthe human-derived cell is 8 203T.gell.qen
binding region according to claim 1, wherein the menoclonal antikbody
comprises amino acid seqguences according to any cof the following 1)
15 to iii) as CDR1, CDR2, and CDR3 in the heavy chain-variable region
and the light chain variable region:
1) CDR1 of a heavy chain variable region: SDYAWN (SEQ ID NO:
58) 7
CDRZ of a heavy chain variable region: YISYSGSTSYNPSLKSR (SEQ
20 ID NO: 59); and
CDR3 of a heavy chain variable reglon: SPPYYAMDY {(SEQ ID NO:

60);
CDR1 of light chain variable region: KASCDVGTAVA (3SEQ ID NO:
61)
25 CDRZ of a 1ight chain variable region: WASTRHT (SEQ ID NO: 62);
and
CDR3 of a light chain variable region: QQYSSYPLT (SEQ ID NO:
63} ;
' ii) CDR1 of a heavy chain variable regicn: SYWIH (SEQ ID NO:
30 64y ;

CPRZ of a heavy chain variable region: RIYPGTGSTYYNEKFKG (SEQ
ID NO: ©65); and
CDR3 of a heavy chain variable region: YPTYDWYFDV (SEQ ID NO:
66);
35 CDR1 of a light chain variable region: RASQSISNYLH (SEQ ID NO:
67} ;

)



20. The method according to claim 13, additionally comprising a step of cloning the antibody producing
cell obtained by the method according to claim 13. 21. A method for producing a monoclonal
antibody which binds 5 to an extracellular domain of human ILT7, comprising the steps of: culturing the
antibody producing cell by the method according to claim 8; and recovering the monoclonal antibody
from the culture. 22. A monoclonal antibody capable of recognizing human ILT7 or a fragment
comprising its antigen binding region which can be obtained 10 by the following steps of: (2)

administering to an.jmmune animal a cell which exogenously expr rotei Ising.an
extracellular don?é?lﬁ%foh%u r%a%"é_?ﬁ? gﬁﬁ Lénm%ﬁié%uﬁeg %v%igﬁ%éggdia%ﬁﬁ%%u\r%%a% %?‘_/RB §86}('2)

selecting an antibB8y prdddcing Tl which prothicesthe 155htibody Xener BiHds toHumaR INP? from

the antibggly joroducing cell of the immune animal; and (3) culturing the antibody producing cell

selected by step.(2) an overing,an antibody. capable of recognizing h T Iture.
2023. An immun%iﬁ%ril f(glr:{grfo&?ci%ghaenagﬁtigg]cfyyl\?vh?&wrtl)ﬁ?aé?o{%gelﬁﬁdc%%%%orzgﬁég @Slr\nﬁgh ILT7,
conprisingah animal cell in which (a) a polynucleotide which encodes an amino acid sequence

comprising an extracelktardpmain, of REmanbd7xand (b 3:polynuciegtideswhichrencedes g
receptoriyécr&%in ?ﬁ retained in an exogenously expressible 25 manner; or a cell membrane fraction
thereof. 4. heP immunogen according to claim 23, wherein the animal cell is a human-derived
cell. 25. A fiethodofbr detettiviy ahinterferonigrbdacing cehrcormprsinyg The stedelofl BoBentacting
a monocjgnal antibody which binds to an extracellular domain of human ILT7 or a fragment comprising

its antigen binding regio Witg atestcell; and . detecting the monoglo iho r.the fragment
colpriging ts anith Biding 1agor AR EHAAIS e LR 3s SR TS e ror Serbcihg oh
interferonroducing cell comprising a monoclonal antibody which binds to an extracellular domain of

humf_in ILT7 or @5@@”&?@%9’3}8%”&9%1@%%”%%‘1 QH‘E@“Q&%@QH-: WA@RI@T“}@EQdﬁQrWibﬁmﬂhe

activity of an interferon producing cell, comprising a step of contacting any of the following components

with an iAf&teron producing cell: 5(a) a monoclonal antibody which binds to human ILT7 and inhibits
CDR3 of a light chain variable region: QQYSSYPYT (SEQ ID NO:

15 753,
5.Thenmnoclonalantibodyorthefragmentcomprisingitsantigen
binding region accerding to c¢laim 1, wherein the monocional antibody
comprises a mature sequence of an amino acid seguence selected from
any of the following combinations (a) to (¢) as the heavy chain variable

20 region and the light chain variable region:

a) a heavy chain variable region of SEQ ID NO: 39 and a light
chain variable region of SEQ ID NO: 4%;

b} a heavy chain variable region of SEQ ID NO: 43 and a light
chain variable region of SEQ ID NO: 45; and

25 ¢} a heavy chain variable regicn of SEQ ID NO: 47 and a light
chain variable region of SEQ ID NG: 49.

6. A polynucleotide encoding the monoclonal antibody or the
fragment comprising its antigen binding regilon accerding to claim
4 or 5.

30 7. Avector comprising a polynucleotide encoding the monocional
antibedy or the fragment comprising its antigen binding region
according Lo claim 4 or 5.

8. A transformed c¢ell retaining the vector according to ¢laim
7 in an expressible manner.
35 9. Amethod for producing the monoclonal antibody or the fragment

comprising its antigen binding region according te claim 4 or 53,

18



the activity of an interferon producing cell or a fragment comprising its antigen binding region; and

(b) an immunoglobulin into which a complementarity-determining region of the monoclonal antibody
described in (a) is introduced or 10 a fragment comprising its antigen binding region. 28. A method
for inhibiting the activity of an interferon producing cell in a living organism, comprising a step of
administering any of the following components to a living organism: (a) a monoclonal antibody
which binds to human ILT7 and inhibits 15 the activity of an interferon producing cell or a fragment
comprising its antigen binding region; .. (b) an immunaglohulin into which a__, .
complontA Sy e BTG B e TROAGAE attborly TS A h 15 irRi2ahEe 7 the
fragment-compiisingdts amigerebipdingeyidm ant2o(e) arpolyriutledticldwhithtérneoties @y of the
componenis slescibed in @)k {Blyon 129 Theqneuiptkacoording iD eI A10628, wherein the
activity of the interferop producing cell is due to either the interferon producing activity or the survival o
the interferon prgvL u'cil%l‘g%éfﬁj,rz%g(grn@otﬁ%f %er’ﬁ.r 56.AN Tniititor tor ¢ ga%ﬁi?f%?%ﬁ%t%?f ron
producingrdelly cormpeisingcamcdithie followiagicoinponents as an active ingredient: (@) a

monoclonal antibody which,binds.{a human IiT ¢.apd inhibits 30{he activity. of aR interieron pragucing

cell or a fragment comprising its antigen_binding region; b) an immunoglobulin into which a
complenemafty et TitING FoqiBof te MonoOIOHAF AHISheky QEoNEEE LG s bR dcba o a

fragmenB€omprising its antigen binding region; and 35(c) a polynucleotide which encodes any of the

components desgribed ina)}@rdb}or 1,3 Thednhibites for the activity, of ap inferferan.produging cel

accarding. to claim 30, wherein the activity of the interferon producing cell is due to, either the interferon

producing Sctiity BF tie survivat BF theSntetferd prodiidity G&iE of Bbii? of thefmt# 1 SEQUENECE
LISTING=<116x GINKGO BIOMEDRICAL: RESEARCHYINSTITUTECOY 15T < 120> Anti-ILT7 antibody

13. A method for producing a cell which produces a monoclonal
antibody which binds to an extracellular domain of human ILT7,
comprising the following steps of:

15 {1) administering to an immune animal a cell which expresseé
a exogenous protein comprising an extracellular domain of human ILT7
and a exogenous molecule which assoclates with human ILT7; and

(2} selecting an antibody producing cell which produces an
antibody which binds to human ILT7 from the antibody producing cell

20 of the immune animal.

14. The method according to claim 13, wherein the molecule which
agsociates with human ILT7 is a cell membrane protein.

15. The method according to claim 14, wherein the cell membrane
protein is Fc receptor y-chain.

25 16. Themethod according toclaimlb, whereinthe cell expressing
human ILT7 and the molecule which associates with human ILT7 is a
cell retaining the following (a) and {(b) in an expressible mannex:

(a)an@xogenouspolynucl@otide@ncodingamzaminoacidsequeﬁce
comprising an extracelliular domain of human ILT7; and

30 (b) an exogenous polynucleotide enceding Fo receptor y-chain.

17. The method according to claim 16, wherein the cell is an
animal cell.

18. The method according to claim 17, wherein the cell is a
human-derived cell.

35 19. The method acceording to claim 18, wherein the human-derived
cell is a 293T cell.
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<130> G2-A0501P <150> JP 2005-366465 <151> 2005-12-20 <160> 76 <170> PatentIn version 3.3
<210> 1 <211> 1577 <212> DNA <213> Homo sapiens <220> <221> CDS <222> (24),. (1520) <220>
<221> sig_peptide <222> (24).. (71) <220> <221> mat_peptide <222> (72).. (1520) <400> 1
cagggccagg aggaggagat gee atg ace etc att etc aca age ctg etc ttc53 Met Thr Leu lie Leu Thr Ser Leu
Leu Phe

20. The methed according to claim 13, additionally comprising
a step of cloning the antibody producing cell obtained by the method
according to claim 13.

21. A method for producing a monoclonal antibody which binds

5 to an extracellular domain of human ILT7, comprising the steps of:
culturing the antibody producing cell by the method according to claim
8; and recovering the monoclonal antibody from the culture.

22. A mecnoclonal antibody capable of recognizing human ILT7 or
a fragment comprising its antigen binding region which can be obtained

10 by the following steps of:

{1) administering to an immune animal a cell which exogenously
expresses a proteln comprising an extracellular domain of human ILT7
and a molecule which associates with human ILT7;

{(2) selecting an antibody producing cell which produces the

15 antibody which binds to human ILT7 from the antibody producing cell
of the immune animal; and

{3) culturing the antibody producing cell selected by step (2)
and reccovering an antibody capable of recognizing human ILT7 from
the culture.

20 23. An immunogen for producing an antibody which binds to an
extracellular domain of human ILT7, comprising an animal cell in which
(a) a polynucleotide which encodes an amino acid seguence comprising
an extracellular domain of human ILT7, and (b)) a polynucleotide which
encodes I'c receptor y-chain are retained in an exogenously expressible

25 manner; or a cell membrane fraction thersof.

24. The immunogen according tc claim 23, wherein the animal cell
is a human-derived cell.

25. A method for detecting an interferon producing cell,
comprising the steps of:

30 contacting amonoclonal antibedy which binds toanextracellular
domain of human ILT7 or a fragment comprising its antigen binding
regicn with a test cell; and

detecting the monoclonal antibody or the fragment comprising
its antigen binding region which is bound to the cell.

35 26. A reagent for detecting an interferon producing cell

comprisingamonoclonal antibodywhichbindstoanextracellulardomain
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2 -15-10 ttt ggg ctg agc ctg ggc ccc agg acc cgg gtg cag gca gaa aac ctal0l Phe Gly Leu Ser Leu Gly
Pro Arg-Thr Arg Val Gin Ala Glu Asn Leu -5-1 1510 ccc aaa ccc atc ctg tgg gcc gag cca ggt ccc gtg atc
acc tgg cat149 Pro Lys Pro lle Leu Trp Ala Glu Pro Gly Pro Val lle Thr Trp His 152025 aac ccc gtg acc
atc tgg tgt cag ggc acc ctg gag gcc cag ggg tac197 Asn Pro Val Thr lle Trp Cys Gin Gly Thr Leu Glu
Ala Gin Gly Tyr 303540 cgt ctg gat aaa gag gga aac tca atg tcg agg cac ata tta aaa aca245 Arg Leu
Asp Lys Glu Gfy Asn Ser Met Ser Arg His lle Leu Lys Thr 455055 ctg gag tct gaa sac sag gtc aaa ctc

tcc atc co el ate 199293 Leu Glunen Sle Asp:LysiVal Lysd e Seple Bj@rﬁﬁrd\dewlﬂ IR

606570 gaa cat %ca ggg cga tat cac tgt . ta% gcaé% % ctgca % t%%34 GIu HJS e%/ Arg Tyr His

Cys Tyr Tyr Gin oK &I Tro 75808596 3%& &c 38 gat cbc Tty gag Ty Gty §tg aca gec tac

agc agap8s Ser Gly PrelSer AsprRrodiewGludeepval Vab TheAld Tigr Ser Ar§ the fol lowing
components with an interferon producing cell:

5 (a) amonoclonal antibody which binds to human ILT7 and inhibits
the activity of an interferon producing cell or a fragment comprising
its antigen binding region; and

(b) an immunoglobulin into which a complementarity-determining
region of the monoclonal antibody described in (a) is introduced or

10 & fragment comprising its antigen binding region.

28. A method for inhibiting the activity of an interferon
producing cell ina living organism, comprisingastepof administering
any of the following components to a living organism:

{a} amonoclonal antibody which binds to human ILT7 and inhibits

15 the activity of an interferon producing cell or a fragment comprising
its antigen binding region;

(b) an immunoglecbulin into which a complementarity-determining
region of the monoclonal antibody described in (a) is introduced or
the fragment comprising its antigen binding region; and

20 {c) a polynucleotide which encodes any of the components
described in (a} or {(b).

29. The method according to ¢laim 27 or 28, wherein the activity
of the interferon producing cell is due to elther the interferon
producing activity or the survival cf the interferon producing cell,

25 or both of them.

30. An inhibitor for the activity of an interferon producing
cell, comprising any of the following components as an active
ingredient:

{a) amonoclonal antibody which binds to human ILT7 and inhibits

30 the activity of an interferon producing cell or a fragment comprising
its antigen binding region:

(b} an immunogleobulin into which a complementarity-determining
region of the monoclonal antibody described in (a) is introduced or
a fragment comprising its antigen binding region; and

35 {c) a polynuclectide which encodes any of the components

described in (a}) or (b}.
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95100105 ccc acc ctg tcc gea ctg cca agc cct gtg gtg acc tca gga gtg aac437 Pro Thr Leu Ser Ala Leu
Pro Ser Pro Val Val Thr Ser Gly Val Asn 110115120 3 125130135 att gag gaa gga gac cac agg ctc
too tgg acc ctg aac tea cac caa533 lle Glu Glu Gly Asp His Arg Leu Ser Trp Thr Leu Asn Ser His Gin
140145150 cac aac cat gga aag ttc cag gcc ctg ttc ccc atg ggc ccc ctg acc581 His Asn His Gly Lys
Phe Gin Ala Leu Phe Pro Met Gly Pro Leu Thr 155160165170 ttc ago aac agg ggt aca ttc aga tgc tac
ggc tat gaa aac aac acc629 Phe Ser Asn Arg Gly Thr Phe Arg Cys Tyr Gly Tyr Glu Asn Asn Thr

175180185 cca t%f g tgg togﬁgga ccc tfggaa%gcc cagccta % tg tc 677 Pro Tyr Va(IiTrp Ser Glu

Pro Ser Asp Pro i Led J\%ﬂ ggc g}c"g agg aag ccc 66 CtE &L ctgacc &% cag

ggc cot gte bigr2s-GlylvabSer Arg ¥ Pif@ Seifsatelieu The LeaGhiGly Rro VakVal2e5219245

producing cell is due to elther the interferon producing activity

cr the survival of the interferon producing cell, or both.cf them.
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.ace ccc gga gag aat ctg acc etc cag tgt ggc tot gat gtc ggc tac773 Thr Pro Gly Glu Asn Leu Thr Leu

Gin Cys Gly Ser Asp Val Gly Tyr 220225230 atc aga tac act ctg tac aag gag ggg gcc gat ggc ctc coo
~cag cgc821 lle Arg Tyr Thr Leu Tyr Lys Glu Gly Ala Asp Gly Leu Pro GIn Arg 235240245250 cot ggc
egg cag ccc cag got ggg ctc too cag gcc aac ttc acc ctg869 Pro Gly Arg Gin Pro Gin Ala Gly Leu Ser
Gin Ala Asn Phe Thr Leu 255260265 270275280 cac aac gtc tee tee gag tgg tcg gee ccc agt gac ccc
ctg gac ate965 His Asn Val Ser Ser Glu Trp Ser Ala Pro Ser Asp Pro Leu Asp lle 285290295 ctg ate
gca gga cag ate tct gac aga ccc tee §?@‘t@§(\g§gld§§ %1013 Leu lle Ala Gly Gin lle Ser Asp Arg Pro
Ser Leu Ser Val Gin Pro 300305310 ggc oce acg gtg ace tea gga gag aag gtg ace ctg ctg tgt cag

tea1061<ﬂ >Pr%TMG\§aéTME§% EEIVR%% mvms'mggﬁgplciu Cﬁ;DGin Ser 315320325330 tgg gac ccg

atg ttc act ttc ctt'ctg ace aag gag ggg gca gee catll sp Pro Met Phe Thr Phe Leu Leu Thr Lys
Glu Gly Ala Ala His
<120> Anti—-ILT7 antibody

130> G2-A0501P

<150> JP 2005-366465
<151> 2005-12-20

<160> 76

<{170> Patentin version 3.3

2100 1

{211> 1577

<212> DNA

<213> Homo sapiens

220>
<221> CDS
222> {24).. (1520}

{2200
<221> sig _peptide
222> (24).. (1)

<220>
<221> mat peptide
<222> (72).. (1520)

<400> 1
cagggecagg aggaggagat gec atg acc cic att ctc aca age ctg cte tte 53
Met Thr Leu lie Leu Thr Ser Leu Leu Phe



335340345 ccc ccqg ttg cgt ctg aga tea atg tae gga get cat aag tae cag get1157 Pro Pro Leu Arg Leu
Arg Ser Met Tyr Gly Ala His Lys Tyr Gin Ala 350355360 gaa ttc ccc atg agt cct gtg ace tea gee cac
gcg ggg ace tae aggl1205 Glu Phe Pro Met Ser Pro ¥/al Thr Ser Ala His Ala Gly Thr Tyr Arg
365370375 tgc tae ggc tea cgc age tee aac ccc tae ctg ctg tot cac ccc agt1253 Cys Tyr Gly Ser Arg
Ser Ser Asn Pro Tyr Leu Leu Ser His Pro Ser 380385390 gag ccc ctg gag etc gtg gtc tea gga gca act
gag ace etc aat ccal301 Glu Pro Leu Glu Leu Val Val Ser Gly Ala Thr Glu Thr Leu Asn Pro
395400405410 5 415420425 aca gtg gag‘dét etc ate cgc atg ggt‘dfb get ggc ttg gtc ctg ctgl397 Thr
Val Glu Asn Leu lle Arg Met Gly Val Ala Sly Leu Val Leu Leu 430435440 ttc etc ggg att ctg tta ttt gag

get cag cac age 6ag 392 399 SHRL AR Pl L GG UAR NS BUAIR Gip His Seigpin Arg Ser
Pro 445
Phe Gly Leu Ser Leau Gly Pro Arg Thr Arg Va! Gln Ala Glu Asn Leu
-B -1 1 5 10
ccc aaa ccc ate ctg tgg gec gag cca gegt cco gtg ate ace tgg cat 149
Pro Lys Pro 1le Leu Trp Ala Glu Pro Gly Pro Vatl tie Thr Trp His
i5 20 25
aac coc gtg acc atc tgg tel cag ggc acc cig gag goc cag geg tac 197
Asn Pro Val Thr lle Trp Cys Gin Gly Thr Leu Glu Ala Gin Gly Tyr
30 35 40
cgt ctg gat asa gag gga aac tea atg tog agg cac ata tta aza aca 245
Arg Leu Asp Lys Glu Giy Asn Ser Met Ser Arg His lle Leu Lvs Thr
45 b0 55
ctg gag tct gaa aac aag gtc aaa cic tcc atec cea toe atg atg teg 293
Leu Glu Ser Glu Asn Lys Val Lys Leu Ser lle Pro Ser Met Met Trp
60 65 70

gaa cat gca gegg oga tat cac tgt tac tat cag age cot gea ggo tgg 341
Giu His Ala Gly Arg Tyr His Cys Tyr Tyr Gin Ser Pro Ala Giy Trp

5 80 85 90

tca gag cco age gac cce ctg gag ctg gig gtz aca goc tac age aga 389
Ser Giu Pro Ser Asp Pro Leu Glu Leu Val Val Thr Ala Tyr Ser Arg

85 100 105
cocc acc cteg tee gea ctg cca age cot gte gteg ace tca gga glg aac 437
Pro Thr Leu Ser Ala lLeu Pro Ser Pro Val Val Thr Ser Gly Val Asn
110 - 115 120
gtg ace cte cgg tet goe tea cgg cig gea cig gege agg tte act ctg 485

Val Thr Leu Arg Cys Ala Ser Arg Leu Gly Leu Gly Arg Phe Thr Leu



cca agg tgc age cag gag gca aac age aga aag gac aat gca ccc ttc1493 Pro Arg Cys Ser Gin Glu Ala
Asn Ser Arg Lys Asp Asn Ala Pro Phe 460465470 aga gtg gtg gag cct tgg gaa cag atc tgatgatctg
aggaggttct1540 Arg Val Val Glu Pro Trp Glu Gin lle 475480 ggaagactgg ggcagcagtt ggggaagtgt
ctgctgals77 <210> 2 <211> 499 <212> PRT <213> Homo sapiens <400> 2 Met Thr Leu lle [cu Thr
Ser Leu Leu Phe Phe Sly Leu Ser Leu Sly -15-10-5-1 Pro Arg Thr Arg Val Gin Ala Glu Asn Leu Pro
Lys Pro lle Leu Trp 151015 Ala Glu Pro Gly Pro Val lle Thr Trp His Asn Pro Val Thr lle Trp 202530
Cys Gin Gly Thr 2% Glu Ala Gin Gly Tyt#rg Leu Asp Lys Glu 3% 354045 Asn Ser Met Ser Arg His lle
Leu Lys Thr Leu Glu Ser Glu Asn Lys 505560 Val Lys Leu Ser lle Pro Ser Met Met Trp Glu His Ala Gly

Arg Tyr
att gag gaa gga gac cac agg ctc tecc ftgg acc ctg aac tca cac caa 533

fte Glu Glu Gly Asp His Arg Leu Ser Trp Thr Leu Asn Ser His Glin
140 145 150

cac aac cat gga aag ttec cag geoo ctg ttc cec atg gge coc cig ace 581
His Asn His Gly Lys Phe GIn Ala Leu Phe Pro Met Gly Pro Leu Thr
155 160 165 - 170

<o)
e
«©

» ggc tal gaa aac aac acc

i
o
[

tte age aac agg ggt aca ttc aga tec
Phe Ser Asn Arg Gly Thr Phe Arg Cys Tyr Gly Tyr Glu Asn Asn Thr
175 180 185

¢cca tac gtg tgg tcg gaa cocc agt gac ccc c¢ig cag cta ctg gig fca 677
Pro Tvr Val Trp Ser Glu Pro Ser Asp Pro Leu Gin Leu Leu Val Ser
180 195 200

ggc gtg tet ageg aag ccc tee ote ctg acc cig cag gego cot gtc gte 725
Gly Val Ser Arg Lys Pro Ser lLeu leu Thr Leu Gin Gly Pro Val Val
205 210 215

~

acc oCc gga gag aat otg ace cic cag tgt gee tet gat ghte gge tac
Thr Pro Gly Glu Asn Leu Thr Leu GIn Cys Gly Ser Asp Vai Gly Tyr
220 225 _ 230

atc aga tac dct ctg tac aag gag ggg gcc gat gege cic ooe cag Ggc 821
lle Arg Tyr Thr Leu Tyr Lys Glu Giy Ala Asp Gly Leu Pro Gin Arg
235 240 24bh 250

cct gge cgg cag coc cag get ggg ctc foc cag goc aac ttclacc ctg 869
Pro Gly Arg Gin Pro Gin Ala Gly Leu Ser Gin Ala Asn Phe Thr Leu
2bb 260 265

age cct gtg agc cge tec tac ggg gge cag tac aga tge tac gge gca 917
Ser Pro Val Ser Arg Ser Tyr Gly Gly Gin Tyr Arg Cvys Tyr Gly Ala



65707580 His Cys Tyr Tyr Gin Ser Pro Ala Gly Trp Ser Glu Pro Ser Asp Pro 859095 Leu Glu Leu Val
Val Thr Ala Tyr Ser Arg Pro Thr Leu Ser Ala Leu 100105110 Pro Ser Pro Val Val Thr Ser Gly Val Asn
Val Thr Leu Arg Cys Ala 115120125 Ser Arg Leu GIy Leu Gly Arg Phe Thr Leu lle Glu Glu Gly Asp His
130135140 Gin Ala Leu Phe Pro Met Gly Pro Leu Thr Phe Ser Asn Arg Gly Thr 165170175 Phe Arg
Cys Tyr Gly Tyr Glu Asn Asn Thr Pro Tyr Val Trp Ser Glu 180185190 Pro Ser Asp Pro Leu Gin Leu
Leu Val Ser Gly Val Ser Arg Lys Pro 195200205 Ser Leu Leu Thr Leu Gin Gly Pro Val Val Thr Pro Gly
Glu Asn Leu 210215220 Thr Leu Gin Cys GB/Ser Asp Val Gly Tyr ﬁéOArg Tyr Thr Leu Tyr
225230235240 Lys Glu Gly Ala Asp Gly Leu Pro Gin Arg Pro Gly Arg Gin Pro Gin 245250255

cac aac gtc tocc itcc gag tgeg teg soc coc agt gac coe ctg gac ate 965
His Asn Yal Ser Ser €lu Trp Ser Ala Pro Ser Asp Pro Leu Asp lle
285 280 285
ctg atc geoa gga cag atec tct gac aga ccc toc ctec tea gig cag ceg 1013
Leu lle Ala Gly GIn Ile Ser Asp Arg Pro Ser Leu Ser Val Gin Pro
300 305 310
ggc ccc‘acg'gtg acc tca gga gag aag gtg ace ctg ctg tgt cag tea 1061
Gly Pro Thr Val Thr Ser Gly Glu Lys Val Thr Leu Leu Cys Gln Ser
315 320 325 330
tgg gac ccg atg tte act ttec ctt ctg acc aag gag gegg goa goc cat 1109
Trp Asp Pro Met Phe Thr Phe Leu Leu Thr Lys Glu Gly Ala Ala His
335 340 - 345
cce ccg ttg cgt ctg aga tca atg tac gga goi cat aag tac cag get 1157
Pro Pro Leu Arg Leu Arg Ser Met Tyr Gly Ala His Lys Tyr Gln Ala
350 355 360
gaa ttc ccc atg agi cot gig acc tca gcc cac 2cg gEg acc tac agg 1205
Glu Phe Pro Met Ser Pro Val Thr Ser Ala His Ala Giy Thr Tyr Arg
365 370 375
tgec tac gge tca cgc age tcc aac coc tac cig ctg tet cac cec agt 1253
Cys Tyr Gly Ser Arg Ser Ser Asn Pro Tyr Leu Leu Ser His Pro Ser
380 385 3980
gag coc cteg gag cte gtg gtc tca gega gea act gag acc cte aat cea 1301
Glu Pro Leu Glu Leu Val Val Ser Gly Ala Thr Glu Thr lLeu Asn Pro
385 400 405 410
gca caa aag aag tca gat toc aag act gocc cca cac cte cag gat iac 1344

Ala Gin Lys Lys Ser Asp Ser Lys Thr Ala Pro His Leu Gin Asp Tyr



Ala Gly Leu Ser Gin Ala Asn Phe Thr Leu Ser Pro Val Ser Arg Ser 260265270 Tyr Gly Gly Gin Tyr Arg
Cys Tyr Gly Ala His Asn Val Ser Ser Glu 275280285 Ser Asp Arg Pro Ser Leu Ser Val Gin Pro Gly
Pro Thr Val Thr Ser 305310315320 Gly Glu Lys Valdhr Leu Leu Cys Gin Ser Trp Asp Pro Met Phe
Thr 325330335 Phe Leu Leu Thr Lys Glu Gly Ala Ala His Pro Pro Leu Arg Leu Arg 340345350 Ser Met
Tyr Gly Ala His Lys Tyr Gin Ala Glu Phe Pro Met Ser Pro 355360365 Val Thr Ser Ala His Ala Gly Thr
Tyr Arg Cys Tyr Gly Ser Arg Ser 370375380 Ser Asn Pro Tyr Leu Leu Ser His Pro Ser Glu Pro Leu
Glu Leu Val 38539039540819al Ser Gly Ala Thr GoThr Leu Asn Pro Ald45In Lys Lys Ser Asp
405410415 Ser Lys Thr Ala Pro His Leu GIn Asp Tyr Thr Val Glu Asn Leu lle 420425430

aca ptg gag aat ctc atec cgc atg gegt gtg got gge ttg gic ctg cig 1397

Thr Val Gilu Asn Leu lie Arg Met Gly Val Ala Gly Leu Val Leu Leu

430 435 440

tte cte ggg att otg tta ttt gag gct cag cac age cag aga age coe 1445
Phe Leu Gly !le Leu Leu Phe Glu Ala Gin His Ser GlIn Arg Ser Pro
445 450 : 455

gca agg tEc agec cag gag goca aac age aga'aag'gac aat gca cce tic 1493
Pro Arg Cys Ser Gin Glu Ala Asn Ser Arg Lys Asp Asn Ala Pro Phe
460 465 470

aga gteg gtg gag coct tgg gaa cag atc tgatgatctg aggaggttet 1540
Arg Val Val Glu Pro Trp Glu GIn lle
475 480

ggaagactgg ggoageagit gegggaagtet ctgotga 1577

210> 2

211> 499

212> PRT

<213> Homo sapiens

<400> 2
Met Thr Leu lle Leu Thr Ser Leu Leu Phe Phe Gly Leu Ser Leu Gly

=15 =10 -5 -1

Pro Arg Thr Arg Vai Gin Ala Glu Asn Leu Pro Lys Pro ile Leu Trp
1 5 10 15



Phe Glu Ala Gin His Ser Gin Arg Ser Pro Pro Arg Cys Ser Gin Glu 450455460 Ala Asn Ser Arg Lys
Asp Asn Ala Pro Phe Arg Val Val Glu Pro Trp 465470475480 Glu Gin lle <210> 3 <211> 21 <212>
DNA <213> Artificial <220> <223> an artificially synthesized primer sequence <400> 3 ctccaacccc
tacctgctgt c21 <210> 4 <211> 21 <212> DNA <213> Atrtificial <220> <223> an artificially synthesized
primer sequence 10 <210>5

Ala Glu Pro Gly Pro Val lle Thr Trp His Asn Pro Val Thr lie Trp
20 : 25 30

Cys 6in Gly Thr Leu Glu Ala Gin Gly Tyr Arg Leu Asp Lys Glu Gly
35 40 45

Asn Ser Met Ser Arg His lle Leu Lys Thr Leu &lu Ser Glu Asn Lys
50 55 60

Val Lys Leu Ser lle Pro Ser Met Met Trp Glu His Ala Gly Arg Tyr
65 70 75 80

His Cys Tyr Tyr Glin Ser Pro Ala Gly Trp Ser Glu Pro Ser Asp Pro
85 90 85

ley Giu Leu Yal Yal Thr Ala Tvr Ser Arg Pro Thi Leu Ser Ala Leu
100 105 110

Pro Ser Pro Val Val Thr Ser Gly Val Asn Val Thr Leu Arg Cys Ala
i156 120 125

Ser Arg Leu Giy Leu Gly Arg Phe Thr Leu lle Glu Glu Gly Asp His
130 135 140

Arg Leu Ser Trp Thr Leu Asn Ser His Glin His Asn His Giy Lys Phe
145 150 155 160



<211> 23 <212> DNA <213> Avrtificial <220> <223> an artificially synthesized primer sequence <400>
5 cctcaatcca gcacaaaaga agt23 <210> 6 <211> 24 <212> DNA <213> Artificial <220> <223> an
artificially synthesized primer sequence <400> 6 cgdatgagat tctccactgt gtaa24 <210> 7 <211> 18
<212> DNA <213> Artificial <220> <223> an artificially synthesized primer sequence

Gln Ala Leu Phe Pro Met Gly Pro Leu Thr Phe Ser Asn Arg Gly Thr
165 170 175

Phe Arg Cys Tyr Gly Tyr Giu Asn Asn Thr Pro Tyr Val Trp Ser Glu
180 185 180

Pro Ser Asp Pro Leu GIn Leu Leu Val Ser Gly Val Ser Arg Lys Pro
195 200 205

Ser Leu Leu Thr Leu Gin Gly Pro Val Val Thr Pro Gly Glu Asn Leu
210 215 220

Thr Leu Gin Cys Gly Ser Asp Val Gly Tyr lle Arg Tyr Thr Leu Tyr
225 230 235 240

lys Glu Gly Ala Asp Gly Leu Pro Gin Arg Pro Gly Arg Gln Pro Gln
245 250 255

Ala Gly Leu Ser Gin Ala Asn Phe Thr Leu Ser Pro Val Ser Arg Ser
260 265 270

Tyr Gly Giy Gin Tyr Arg Cys Tyr Gly Ala His Asn Val Ser Ser Glu
275 280 785

Trp Ser Ala Pro Ser Asp Pro Leu Asp lle Leu lle Ala Gly Gin |le
280 295 300



11 <210> 8 <211> 22 <212> DNA <213> Avrtificial <220> <223> an artificially synthesized primer
sequence <400> 8 tgggatttcc attgatgaca ag22 <210> 9 <211> 21 <212> DNA <213> Artificial <220>
<223> an artificially synthesized primer sequence <800> 9 cagggccagg aggaggagat g21 <210> 10
<211> 21 <212> DNA <213> Artificial <220>

Ser Asp Arg Pro Ser lLeu Ser Val Gin Pro Gly Pro Thr Val Thr Ser
305 310 315 320

Gly Glu Lys Val Thr Leu Leu Gys Gin Ser Trp Asp Pro Met Phe Thr
325 330 335

Phe Leu Leu Thr Lys Glu Gly Ala Ala His Pro Pro Leu Arg Leu Arg
340 345 350

Ser Met Tyr Gly Ala His Lys Tyr Gin Ala Giu Phe Pro Met Ser Pro
355 360 365

Val Thr Ser Ala His Ala Gly Thr Tvr Arg Cvs Tyr Gly Ser Arg Ser
370 375 380

Ser Asn Pro Tyr Leu Leu Ser His Pro Ser Glu Pro Leu Glu Leu Val
385 390 395 400

Val Ser Gly Ala Thr Glu Thr Leu Asn Pro Ala Gin Lys Lys Ser Asp
405 410 415

Ser Lys Thr Ala Pro His Leu Gln Asp Tyr Thr Val Glu Asn Leu lle
420 425 430

Arg Met Gly Val Ala Glvy lLeu Val Leu Leu Phe Leu Gly lle Leu Leu
435 440 445



<223> an artificially synthesized primer sequence 12 .<210> 11 <211> 105 <212> DNA <213>
Artificial <220> <223> an atrtificially synthesized primer sequence <400> 11 ccgctcgaga tgaccctcat
tctcacaagc ctgctcttct ttgggctgag cctgggegat60 tacaaggatg acgacgataa gcccaggacc cgggtgcagg
cagaal05 <210> 12 <211> 31 <212> DNA <213> Artificial <220> <223> an artificially synthesized
primer sequence <400> 12 ctagactagt tcagatctgt tcccaaggct c31 <210> 13 <211> 30 <212> DNA
<213> Artificial <220> <223> an artificially synthesized primer sequence 13

Phe Glu Ala Gin His Ser Gin Arg Ser Pro Pro Arg Cys Ser GIn Glu

450

455 460

Ala Asn Ser Arg Lys Asp Asn Ala Pro Phe Arg Val Val Glu Pro Trp

465

470 475 480

Glu Gln 1le

<2100
211>
212>
L213>

<220>
223>

<4007

3

21

DNA
Artificial

an artificially synthesized primer seguence

3

ctecaacecee tacctectigt o 21

<210,
211>
212>
<213

{2200
<223>

<400>

4

21

DNA
Artificial

an artificially synthesized primer seguence

4

ttceccaagge tccaccacte t 21



<210> 14 <211> 55 <212> DNA <213> Atrtificial <220> <223> an artificially synthesized primer
sequence <400> 14 ctagactagt tcacttatcg tcgtcatcct tgtaatcgat ctgttcccaa ggctc55 <210> 15 <211>
313 <212> DNA <213> Homo sapiens <220> <221MCDS <222> (7).. (267) <400> 15 cccaag atg att
cca gca gtg gtc ttg ctc tta ctc ctt ttg gtt gaa48 Met lle Pro Ala Val Val Leu Leu Leu Leu Leu Leu Val Glu
1510 caa gca gcg gcce ctg gga gag cot cag ctc tgce tat atc ctg gat gcc96 Gin Ala Ala Ala Leu Sly Glu Pro
Gin Leu Cys Tyr lle Leu Asp Ala 15202530 ate ctg ttt ctg tat gga att gtc etc acc etc ctc tac tgt cga
ctgl44 Ke{eeu RBhe Leu Tyr Gly lle Val Leu Thr Leu Leu Tyr Cys Arg Leu 354045 14 aag atc caa gtg
cga aag<%:§?>gct2§ta acc agc tat gag aaa tca gat192

<212>
213>

<220>
<223>

<4007

DNA

Artificial

an artificially synthesized primer sequence

5

cocicaatcca gcacaaaaga agt

{2107
211>
<212>
<{213>

<220>
223>

<400>

6

24

DNA
Artificial

an artificially synthesized primer sequence

6

cggatgagat totccactgt gtaa

<210>
2117
212>
213>

220>
223>

<400>

7

18

DNA
Artificial

an artificially synthesized primer sequence

7

cocacceatee caaaticeo

23

24

18



Lys lle Gin Val Arg Lys Ala Ala lle Thr Ser Tyr Glu Lys Ser Asp 505560 ggt gtt tac acg ggc ctg agc acc
agg aac cag gag act tac gag act240 Gly Val Tyr Thr Gly Leu Ser Thr Arg Asn Gin Glu Thr Tyr Glu Thr
657075 ctg aag cat gag aaa cca cca cag tag ctttagddta gatgcggtca287 Leu Lys His Glu Lys Pro Pro
Gin 8085 tattottctt tggcttctgg ttcttc313 <210> 16 <211> 86 <212> PRT <213> Homo sapiens <400> 16
Met lle Pro Ala Val Val Leu Leu Leu Leu Leu Leu Val Glu Gin Ala 151015 Ala Ala Leu Gly Glu Pro Gin
Leu Cys Tyr lle Leu Asp Ala lle Leu 202530 Phe Leu Tyr Oly lle Val Leu Thr Leu Leu Tyr Cys Arg Leu
Lys lle 324045 ¢5 505560 Tyr Thr Gly Leu Ser Thr Arg Asn Gin mu Thr Tyr Glu Thr Leu Lys

657075%911>
212>

213>

<220>
223>

<4007

22
DNA
Artificial

an artificially synthesized primer seguence

8

tgggatttee attgatgaca ag

{2107
211>
<212>
213>

<220>
<223>

<400>

8

21

DNA
Artificial

an artificially synthesized primer sequence

g

cagggccagg aggageagatl g

210>
21>
212>
<213>

<220>
<223>

{400>

10

21

DNA
Artificial

an artificially synthesized primer seguence

10

tcagcagaca cttcocccaac t

22

21

21



His Glu Lys Pro Pro Gin 85 <210> 17 <211> 21 <212> DNA <213> Artificial <220> <223> an artificially
synthesized primer sequence <400> 17 cccaagatga ttccagcagt g21 <210> 18 <211> 21 <212> DNA
<213> Atrtificial <220> <223> an artificially synthesiz&d primer sequence <400> 18 ggaagaacca
gaagccaaag a2l 16 <211> 30 <212> DNA <213> Artificial <220> <223> an artificially synthesized
primer sequence <400> 19 ccgctcgaga tgattccagc agtggtcttg30 <210> 20 <211> 61 <212> DNA
<213> Atrtificial '

210> 11
<211> 105
{212> DNA

a1 2%

213> Artificial

<220
<223> an artificially synthesized primer seqguence

400> 1
cocgetogaga tgacccicat teoteacaage ctgotcttot tigggotgag cotgggogat 60

tacaaggatg acgacgataa geccaggacc cgggtgcagg cagaa 105

210> 12

211> 31

<212> DNA

213> Artificial

<220>
<293> an artificially synthesized primer sequence

<4007 12
ciagactagt tcagatetgt toccaaggct ¢ 31

210> 13

211> 30

<{212> DNA

{213> Artificial

{2200
223> an artificially synthesized primer seguence

<4007 13
ccgotecgaga tgacecteat totocacaage 30



<220> <223> an atrtificially synthesized primer sequence <400> 20 ctagactagt ctacagatcc tcttcagaga
tgagtttctg ctcetgtggt ggifictcat60 61 <210> 21 <211> 23 <212> PRT <213> Atrtificial <220> <223> an
artificially synthesized peptide sequence <400> 21 187 151015 Val Glu Pro Trp Glu Gin lle 20 <210>
22 <211> 31 <212> DNA <213> Artificial <220> <223> an artificially synthesized primer sequence
<400> 22 ccgctcgaga tgacccccat cctcacggte €31 <210> 23 <211> 55 <212> DNA <213> Attificial
<220> <223> an artificially synthesized primer sequence

210> 14

£211> 55
<212> DNA

213> Artificial

{2200
{223> an artificially synthesized primer sequence

<400> 14
ctagactagt tcacttatcg tcgteatcct tgtaatcgat ctettcccaa gecte b5

<210> 15

211> 313

<212> DNA

<213> Homo sapiens

£220>
<221> ©€DS
222> (7).. (267

<400> 15

cocaag atg att cca gea gtg gic tig cic tta ctec ctt tig gtt zaa 48
Met lle Pro Ala Val Val Leu Leu Leu Leu Leu Leu Val Glu
1 5 10

caa gca gog goc oty gpa gag cct cag ctec tge tat atc ctg gat szce 86

Gln Ala Ala Ala Leu Gly Glu Pro GIn Leu Cys Tyr lle Leu Asp Ala

15 20 25 30

atc ctg ttt otg tat gga att gtc ctoc acc ctoc cte tac tgt ceza cie 144

lte Leu Phe Leu Tyr Giy lle Val Leu Thr Leu Leu Tyr Cys Arg Leu
35 40 45



<400> 23 ctagactagt tcacttatcg tcgtcatcct tgtaatccct ccoggcetgcea tcttgss <210> 24 <211> 1425 <212>
DNA <213> Homo sapiens 18 <220> <221> CDS <222>(1).. (1425) <400> 24 atg ace ccc atc etc acg
gtc ctg ate tgt etc ggg ctg agt ctg ggc48 Met Thr Prgdle Leu Thr Val Leu lle Cys Leu Gly Leu Ser Leu
Gly 151015 ccc agg ace cac gtg cag gee ggg cac etc ccc aag cc ace etc tgg96 Pro Arg Thr His Val
Gin Ala Gly His Leu Pro Lys Pro Thr Leu Trp 202530 get gag cca ggc tot gtg ate ate cag gga agt cct
gtg ace etc aggl44 Ala Glu Pro Gly Ser Val lle lle Gin Gly Ser Pro Val Thr Leu Arg 354045 tgt cag ggg
ago ctt cag get gag gag tac cat eta tat agg gaa aac192

aag atc caa gtg cga aag gca get ata acc age tat gag aaa tea gat 192
Llys lle Gln Val Arg Lvs Ala Ala lle Thr Ser Tyr Glu Lys Ser Asp
50 55 ' 60
ggt gttt tac acg gge ctg age acc ageg aac cag gag act tac gag act 240
Gity Val Tyr Thr Gly Leu Ser Thr Arg Asn Gin Glu Thr Tyr Glu Thr
65 70 75
ctg aag cat gag aaa cca cca cag tag ctttagaata gatgocggtea 287
Leu Lys His Glu Lvys Pro Pro Gin
30 85
tattettett tgpcttetegeg ttottc 313
210> 16
<211> 86
{212> PRT

<213> Homo sapiens
<400> 16
Met lle Pro Afa Val Val Leu Leu Leu Leu Leu Leu Val Glu GIn Ala

1 5 ' 10 15

Ala Ata Leu Gly Glu Pro Gin Leu Cys Tyr lle Leu Asp Ala lie Leu
20 25 30

Phe Leu Tyr Gly lle Val Leu Thr Leu Leu Tyr Cvs Arg Leu Lys [le
35 40 45

Gin Val Arg Lys Ala Ala lle Thr Ser Tyr Glu Lys Ser Asp Gly Val



Cys Gin Gly Ser Leu Gin Ala Glu Glu Tyr His Leu Tyr Arg Glu Asn 505560 aaa tea gca toe tgg gtt aga
egg ata caa gag cot ggg aag aat ggc240 Lys Ser Ala Ser Trp Val Arg Arg lle Gin Glu Pro Gly Lys Asn
Gly 65707580 cag Ito ccc ate cca toe ate ace tgg gh@ cac gca ggg egg tat cac288 Gin Phe Pro lle Pro
Ser lle Thr Trp Glu His Ala Gly Arg Tyr His 859095 tgt cag tac tae age cac aat cac tea tea gag tac agt
gac ccc ctg336 Cys Gin Tyr Tyr Ser His Asn His Ser Ser Glu Tyr Ser Asp Pro Leu 100105110 19
115120125 ccc age cct gtg gtg ace tta gga ggg aac gtg acc etc cag tgt gtc432 Pro Ser Pro Val Val Thr
Lau Gly Gly #gsn Val Thr Led Gin Cg5 Val 130135140 tca &g gtg gca ttt gac ggc ttc att ctg tgt aag gaa
gga gaa gat480 Ser Gin Val Ala Phe Asp Gly Phe lle Leu Cys Lys Glu Gly Glu Asp 145150155160 gaa
cac cca caa cgc ctg aac tee cat tee cat gee cgt ggg tgg toe528 Glu His Pro Gin Arg Leu Asn Ser His
Ser His Ala Arg Gly Trp Ser

Tyr Thr Gly Leu Ser Thr Arg Asn Gin Glu Thr Tyr 8iu Thr Leu Lys

65 70 75 80

His Glu Lys Pro Pro Gin
85

210> 17

211> 21

<212> DNA

213> Artificial

220> .
£223> an artificially synthesized primer seqguence

400> 17
scoaagatga ttccagcagt gz 21

210> 18

211> 21

{212> DNA

{213> Artificial

{220>
(223> an artificially synthesized primer seguence

<400> 18

ggaagaacca gaagccaaag a 21

<210> 19



165170175 tgg gee ate ttc tee gtg ggc ace gtg age cog agt ego agg tgg tcg576 Trp Ala lle Phe Ser Val
Gly Pro Val Ser Pro Ser Arg Arg Trp Ser 180185190 tae agg tgc tat got tat gac tog sac tot ccc tat gtg
tgg tct eta624 Tyr Arg Cys Tyr Ala Tyr Asp Ser Asn'8er Pro Tyr Val Trp Ser Leu 195200205 ccc agt
gat etc ctg gag etc ctg gtc cca ggt gtt tot aag sag cca672 Pro Ser Asp Leu Leu Glu Leu Leu Val Pro
Gly Val Ser Lys Lys Pro 210215220 tea etc tea gtg cag cca ggt cot atg gtg gee cct ggg gag age ctg720
Ser Leu Ser Val Gin Pro Gly Pro Met Val Ala Pro Gly Glu Ser Leu 225230235240 ace etc cag tgt gtc
tct gat gfe ggc t30 gac aga ttt gtt ctg tat768 Thr Leu Gin Cys Val Ser Asp Val Gly Tyr Asp Arg Phe Val
Leu Tyr(?zqggSOgg? 20 260265270 get ggg etc tee cag gee aac ttc ace ctg ggc cct gtg age ccc tcc864

Ala Gly Leu Ser Gin Ala Asn Phe Thr Leu Gly Pro Val Ser Pro Ser 275280285
213> Artificial

{220>
(223> an artificially synthesized primer sequence

<400> 18
ccgotogaga tgattoccage agiggtette 20

<210> 20

<211> 61

<212> DNA

213> Artificial

{220>
(223> an artificially synthesized primer seguence

<400> 20
ctagactagt ctacagatoc tottcagaga tgagtitctg ctocotetget ggtticteat 60

<210> 21

211> 23

{212> PRT

213> Artificial

{2207
223> an artificially synthesized peptide seguence

<4007 2t

Cys Ser GIn Giu Ala Asn Ser Arg Lys Asp Asn Ala Pro Phe Arg Val



cac ggg ggc cag tac aga tgc tac agt gca cac aac etc tcc tee gag912 His Gly Gly Gin Tyr Arg Cys Tyr
Ser Ala His Asn Leu Ser Ser Glu 290295300 tgg tcg gee ccc agt gac ccc ctg gac ate ctg ate aca gga
cag ttc960 Trp Ser Ala Pro Ser Asp Pro Leu Asp lletleu lle Thr Gly Gin Phe 305310315320 tat gac
aga ccc tct ctc tcg gtg cag ccg gtc ccc aca gta gee ccal008 Tyr Asp Arg Pro Ser Lou Ser Val Gin Pro
Val Pro Thr Val Ala Pro 325330335 gga aag sac gtg ace ctg ctg tgt cag tea egg ggg cag ttc cac
act1056 Gly Lys Asn Val Thr Leu Leu Cys Gin Ser Arg Gly Gin Phe His Thr 340345350 ttc ctt ctg ace
aag gag ggg gca ggc cat gece cca ctg cat ctg agatip04 Phe Leu Lou Thr ltgs Glu Gly Ala Gly His Pro
Pro Lou His Leu Arg 355360365 tea gag cac caa get cag cag sac cag get gaa ttc cgc atg ggt cct1152
Ser Glu His Gin Ala Gin Gin Asn Gin Ala Glu Phe Arg Met Gly Pro 370375380 gtg ace tea gee cac gtg
ggg ace tac aga tgc tac age tea etc ago1200 Val Thr Ser Ala His Val Gly Thr Tyr Arg Cys Tyr Ser Ser

Leu Seqz85300392480s aiu Gin ile

<210>
211>
<212>
213>

220>
223>

<400>

20

22
31
DNA

Artificial

an artificially synthesized primer sequence

22

cogotogaga tgaccoccat coctoacgete © 31

<210>
211>
212>
213>

<220>
<223>

<400>

23

55

DNA
Artificial

an artificially synthesized primer seguence

23

ctagactagt tcacttatcg tcgtcatcct tgtaatcoet cocggetgea tottig 55

210>
211>
<212>
213>

24
1425
DNA

Homo sapiens



21 405410415 gtc tea gca tee eta ggc caa cac ccc cag gat tae aca gtg gag aat1296 Val Ser Ala Ser
Leu Gly Gin His Pro Gin Asp Tyr Thr Val Glu Asn 420425430 etc ate ego atg ggt gtg get ggc ttg gtc ctg
gig gtc etc ggg att1344 Leu lle Arg Met Gly Val Ala Bly Leu Val Leu Val Val Leu Gly lle 435440445 ctg
eta ttt gag get cag cac age cag aga age eta caa gat gca geel392 Leu Leu Phe Glu Ala Gin His Ser
Gin Arg Ser Leu Gin Asp Ala Ala 450455460 ggg agg gat tae aag gat gac gee gat aag tgal425 Gly
Arg Asp Tyr Lys Asp Asp Asp Asp Lys 465470 <210> 25 <911> 474 <212> PRT <213> Homo sapiens
<400> 25 Met Thr Pro lle Leu Thr Val Leu lle Cys Leu Gly Leu Ser Leu Gly 151015 Pro Arg Thr His

Val Gin Ala.Gly His Leu Pro Lys Pro Thr Leu Trp 202530 Ala Glu Pro Gly Ser Val lle lle Gin Gly Ser
Pro Val Thr Leu Arg 354045
221> (DS

222> (1).. (1425)

<400> 24

atg acc cocc atc ctc acg gtc cteg atc tgt ctc ggg ctg agt ctg ggc 48
Met Thr Pro lle Leu Thr Val Leu {le Cys Leu Gly Leu Ser Leu Gly

1 5 10 15

GCC agg acc cac gig cag gca gEgg cac cic cocc aag ccc -acc cic tgg 13
Pro Arg Thr His Val Gln Ala Gly His Leu Pro Lys Pro Thr Leu Trp
20 25 30

gct gag cca gge tot gtg ate atc cag gga agt cot gtg acc cic azg 144
Ala Glu Pro Gly Ser Val Jle lle Gin Gly Ser Pro Val Thr Leu Arg ‘
35 40 45

tgt cag ggg agoe oit cag get gag gag tac cat cta tat agg gaa aac 192
Cys Gln Gly Ser Leu Gin Ala Glu Glu Tyr His Leu Tyr Arg Glu Asn
50 55 ' 60

aaa tca gca tcc tgg gtt aga cgg ata caa gag ccit ggg aag aat gge 240
Lys Ser Ala Ser Trp Val Arg Arg lle Gin Glu Pro Gly Lys Asn Gly
65 70 75 80

cag ttc cecc atc cca toc aic acc tgg gaa cac goa ggg cgg tat cac 288
Gin Phe Pro lle Pro Ser lle Thr Trp Glu His Ala Gly Arg Tyr His
85 90 95

tgt cag tac tac age cac aat cac tca tca gag tac agt gac ccc cig 336
Cys Gin Tyr Tyr Ser His Asn His Ser Ser Glu Tyr Ser Asp Pro Leu
100 105 110

gag ctg gteg gtg aca gga goc tac age aaa coc ace ctc tea get ctg 384
Glu Leu Val Val Thr Gly Ata Tyr Ser Lys Pro Thr Leu Ser Ala Leu



22 Cys Gin Sly Ser Lea Gin Ala Glu Glu Tyr His Leu Tyr Arg Glu Asn Lys Ser Ala Ser Trp Val Arg Arg
lle Gin Glu Pro Gly Lys Asn Gly 65707580 Gin Phe Pro lle Pro Ser lle Thr Trp Glu His Ala Gly Arg Tyr
His 859095 Cys Gin Tyr Tyr Ser His Asn His Ser SefSGlu Tyr Ser Asp Pro Lea 100105110 Glu Lea Val
Val Thr Gly Ala Tyr Ser Lys Pro Thr Lea Ser Ala Lea 115120125 Pro Ser Pro Val Val Thr Lea Gly Gly
Asn Val Thr Leu Gin Cys Val 130135140 Ser Gin Val Ala Phe Asp Sly Phe lle Lea Cys Lys Glu Sly Giu
Asp 145150155160 Glu His Pro Gin Ara Leu Asn Ser His Ser His Ala Arg Gly Trp Ser 165170175 23
Tyr Arg Cys Tyr AlssTyr Asp Ser Asn Serdgro Tyr Val Trp Ser Le26195200205 Pro Ser Asp Leu Leu

Glu Leu Leu Val Pro Gly Val Ser Lys Lys Pro

ccc agc cct gtg gtg aco tta gga gege aac gtg acc ctoc cag tegt gto 432
Pro Ser Pro Val Val Thr Leu Gly Gly Asn Val Thr Leu Gin Cys Val
130 135 140
tca cag gtg gea tit gac gege ttc att ctg tgt aag gaa gea gaa gat 480
Ser Gin Val Ala Phe Asp Gly Phe lle Leu Cys Lys Glu Gly Giu Asp
145 150 155 160
gaa cac coa caa cge ctg aac toc cat oo cat goo cgt sege teg toc 528
Gilu His Pro Gin Arg Leu Asn Ser His Ser His Ala Arg Gly Trp Ser
165 170 175
tgg goc atec ttoc tec gieg gec ccc gig age cog agi cgc agg tgg tog 576
Trp Ala lle Phe Ser Val Gly Pro Val Ser Pro Ser Arg Arg Trp Ser
180 185 180
tac agg tgc tat get tat gac tcg aac tet coc tat gty tgg tet ctfa 624
Tyr Arg Cys Tyr Ala Tyr Asp Ser Asn Ser Pro Tyr Val Trp Ser lLeu
195 200 205
ccc agt gat otc ctg gag otc ctg gte cca ggt gtt tot aag aag cca 672
Pro Ser Asp Leu Leu Gliu Leu Leu Val Pro Gly Val Ser Lys Lys Pro
210 215 220
tca cte teca gtg cag cca ggt coct atg gtg geec cot ggg gag age cig 720
Ser Leu Ser Val Gin Pro Giy Pro Met Val Ala Pro Gly Glu Ser Leu
225 230 235 240
acc ctc cag tgt gte tet gat gte gee tac gac aga tit git ctg tat 768
Thr Leu GIn Cys Val Ser Asp Val Gly Tyr Asp Arg Phe Val Leu Tyr
245 250 255
aag gag gga gaa cght pac tte ctc cag cge cot gegt tgeg cag ceoec cag - 816

Lys Glu Gly Glu Arg Asp Phe Leu Gin Arg Pro Gly Trp Gin Pro Gin



210215220 Ser Leu Ser Val Gin Pro Gly Pro Met Val Ala Pro Gly Glu Ser Leu 225230235240 Thr Leu
Gin Cys Val Ser Asp Val Gly Tyr Asp Arg Phe Val Leu Tyr 245250255 Lys Glu Gly Glu Arg Asp Phe
Leu Gin Arg Pro Gly Trp Gin Pro Gin 260265270 AKOGIly Leu Ser Gin Ala Asn Phe Thr Leu Gly Pro
Val Ser Pro Ser 275280285 His Gly Gly Gin Tyr Arg Cys Tyr Ser Ala His Asn Leu Ser Ser Glu
290295300 Trp Ser Ala Pro Ser Asp Pro Leu Asp lle Leu lle Thr Gly Gin Phe 305310315320 Tyr Asp
Arg Pro Ser Leu Ser Val Gin Pro Val Pro Thr Val Ala Pro 325330335 24 Gly Lys Mn Val Thr Leu Leu
Cys Gin Ser Arg Gly @gnPhe His Thr 240345850 Phe Leu Leu Thr 2y8 Glu Gly Ala Gly His Pro Pro
Leu His Leu Arg 355360365 Ser Glu His Gin Ala Gin Gin Asn Gin Ala Glu Phe Arg Met Gly Pro

got gge otc too cag gec aac tic acc ctg gge oot gtg age cee toe 864
Ala Gly Leu Ser Gin Ala Asn Phe Thr Leu Gly Pro Val Ser Pro Ser
275 280 285
cac ggg ggc cag tac aga tge tac agt geoa cac aac c¢ic too teoe gag 912
His Gly Gly Gin Tyr Arg Cys Tyr Ser Ala His Asn Leu Ser Ser Glu
250 285 300
tge tcg goc coc agt gac coo ctg gac atc ctg atc aca gga cag tte 560
Trp Ser Ala Pro Ser Asp Pro Leu Asp lle Leu lle Thr Gly Gin Phe
305 310 315 320
tat gac aga ccc tot cte tog gtz cag cog gtc coc aca gta goc coa 1008
Tyr Asp Arg Pro Ser Leu Ser Val Gin Pro Val Pro Thr Val Ala Pro
325 330 3356
gra aag aac gtg acc ctg otz tgt cag tca cgg geg cag tic cac act 1056
Gly Lys Asn Val Thr Leu leu Cys GIn Ser Arg Gly Gln Phe His Thr
340 345 350
ttec ott otz acc aag gag ggeg gca gegc cat coc ¢oa ctg cat ctg aga 1104
Phe Leu Leu Thr Lyvs Glu Gly Ala Gly His Pro Pro Leu His Leu Arg
355 | 360 365
tca gag cac caa got cag cag aac cag get gaa ttc cge atg gegt cct 1152
Ser Glu His Gin Ala Gin Gin Asn Gin Ala Glu Phe Arg Met Gly Pro
310 375 380
gtg ace fca goc cac gtg ggg acc tac aga tge tac age tea cte age 1200
Yal Thr Ser Ala His Val Gly Thr Tvr Arg Cys Tyr Ser Ser Leu Ser
385 390 385 400
tee aac cce tac ctg otz tet cte cce agt gac cec ctg gag cic gig 1248

Ser Asn Pro Tyr Leu lLeu Ser Leu Pro Ser Asp Pro Leu Glu Leu Val



370375380 Val Thr Ser Ala His Val Gly Thr Tyr Arg Cys Tyr Ser Ser Leu Ser 3545390395400 Ser Asn
Pro Tyr Leu Leu Ser Leu Pro Ser Asp Pro Leu Glu Leu Val 405410415 Val Ser Ala Ser Leu Gly Gin
His Pro Gin Asp Tyr Thr Val Glu Mn 420425430 Ledllle Arg Met Gly Val Ala Gly Leu Val Leu Val Val
Leu Gly lle 435440445 Leu Leu Phe Glu Ala Gin His Ser Gin Arg Ser Leu Gin Asp Ala Ala 450455460
Gly Arg Asp Tyr Lys Asp Asp Asp Asp Lys 465470 25 <210> 26 <211> 1953 <212> DNA <213>
Homo sapiens <220> <221> CDS <222>(1).. (1953)

405 410 415

gtc tca gea toc cta gec caa cac coc cag gat tac aca gtg gag aat 1296
Val Ser Ala Ser Leu Gly filn His Pro Gin Asp Tyr Thr Vai @lu Asn
420 42h 430

ctc atc cegc atg ggt gtz get gec trg gtc ctg gteg gte otc ggg att 1344
Leu lle Arg Met Gly Val Ala Gly Leu Val Leu Val Val Leu Gly lle
4356 440 445

cteg cta ttt gag gct cag cac agc cag aga agc cta caa gat goa goo 1382
Leu Leu Phe Glu Ala Gin His Ser GIn Arg Ser Leu Gln Asp Ala Ala
450 455 480

ggg agg gat tac aag gat gac gac gat aag tga 1425
Gly Arg Asp Tyr Lys Asp Asp Asp Asp Lys
465 470

<210> 25

211> 474

<212> PRT

{213> Homo sapiens

400> 25
KMet Thr Pro ile Leu Thr Val Leu lte Cys Leu Gly Leu Ser Leu Gly

1 5 10 15

Pro Arg Thr His Val GIn Ala Gly His Leu Pro Lys Pro Thr Leu Trp
20 25 30

Ala Glu Pro Gly Ser Val lle tle Gln Gly Ser Pro Val Thr Leu Arg
35 40 45



<400> 26 atg ace ccc ate etc acg gtc ctg ate tgt etc ggg ctg agt ctg ggc48 Met Thr Pro lle Leu Thr Val
Leu lle Cys Leu Gly Leu Ser Leu Gly 151015 ccc egg ace cac gtg cag gca ggg cac etc ccc aag ccc
ace etc tgg96 Pro Arg Thr His Val Gin Ala Gly His 12U Pro Lys Pro Thr Leu Trp 202530 get gaa cca
ggc tot gtg ate ace cag ggg agt cot gtg ace etc aggl44 Ala Glu Pro Gly Ser Val lle Thr Gin Gly Ser Pro
Val Thr Leu Arg 354045 tgt cag ggg ggc cag gag ace cag gag tac cgt eta tat aga gaa aag192 Cys Gin
Gly Gly Gin Glu Thr Gin Glu Tyr Arg Leu Tyr Arg Glu Lys 505560 aaa aca gca ccc tgg att aca egg ate
cca cag gag ctt gtg aag aag240 Lys Thr Ala Pro Trp lle Thr Arg lle Pro Gin Glu Leu Val Lys Lys
65707580 ggc cag ttc cc ate cca tee ate ace tgg gaa cat gca ggg egg tat288 Gly Gin Phe Pro He Pro

Ser lle Thr Trp Glu His Ala Gly Arg Tyr 859095 26 cgc tgt tac tat ggt agc gac act gca ggc cgc tca gag
age agt@yac®36 Gly Ser Leu Gin Ala Gfu Glu Tyr His Leu Tyr Arg Giu Asn

50 55 60

Lys Ser Ala Ser Trp Val Arg Arg lle GiIn Glu Pro Gly Lys Asn Giy
65 70 75 80

Gin Phe Pro lle Pro Ser lie Thr Trp Glu His Ala Gly Arg Tyr His
85 90 a5

Cys Gin Tyr Tyr Ser His Asn His Ser Ser Glu Tyr Ser Asp Pro Leu
100 105 ' 110

Giy Leu Val Val Thr Gly Ata Tyr Ser Lys Pro Thr Leu Ser Ala Leu
115 120 125

Pro Ser Pro Val Val Thr Leu Gly Gly Asn Val Thr Leu Gin Cys Val
130 135 140

Ser Gin Val Ala Phe Asp Gly Phe 1le Leu Cys Lys Glu Gly Glu Asp
145 150 155 160

Glu His Pro Gin Arg Leu Asn Ser His Ser His Ala Arg Gly Trp Ser
165 170 175

Trp Ala Ile Phe Ser Val Gly Pro Val Ser Pro Ser Arg Arg Trp Ser
180 185 190



Arg Cys Tyr Tyr Gly Ser Asp Thr Ala Gly Arg Ser Glu Ser Ser Asp 100105110 ccc ctg gag ctg gtg gtg
aca gga gcc tac ate aaa ccc acc etc tea384 Pro Leu Glu Leu Val Val Thr Gly Ala Tyr He Lys Pro Thr
Leu Ser 115120125 gcc cag ccc age cce gtg gtg adé tea gga ggg aat gta ace etc cag432 Ala Gin Pro
- Ser Pro Val Val Asn Ser Gly Gly Asn Val Thr Leu Gin 130135140 tgt gac tca cag gtg gca ttt gat ggc ttc
att ctg tgt aag gaa gga480 Cys Asp Ser Gin Val Ala Phe Asp Gly Phe lle Leu Cys Lys Glu Gly
145150155160 gaa gat gaa cac cca caa tgc ctg aac tee cag ccc cat gee cgt'ggg528 Glu Asp Glu His
Pro Gin Cys Leu Asn Ser Gin Pro His Ala Arg Gly 165170175 tcg tee cgc gee ate ttc tee gtg ggc ccc
gtg age ccg agt ego agg576 Ser Ser Arg Ala lle Phe Ser Val Gly Pro Val Ser Pro Ser Arg Arg
180185190 tgg tgg tac agg tgc tat get tat gac tcg aac tct ccc tat gag tgg624 Trp Trp Tyr Arg Cys Tyr
Ala TyrAsp Ber Bsn Ser Ria ThrGhs i iPet 905208205 Reveta cobragl gatSete E&jflgag etc ctg gtc eta ggt
gtt tct aag672 Sefgkeu Pro Ser Asp Leudggu Glu Leu Leu Val Lgis Gly Val Ser Lys

Pro Ser Asp Leu Leu Glu Leu Leu Val Pro Gly Val Ser Lys Lys Pro
210 215 220

Ser Leu Ser Val Gin Pro Gly Pro Met Val Ala Pro Gly Giu Ser Leu
225 230 235 240

Thr Leu GIn Cys Val Ser Asp Val Gly Tyr Asp Arg Phe Val Leu Tyr
245 250 255

Lys Glu Gly Glu Arg Asp Phe Leu GIn Arg Pro Gly Trp GIn Pro Gin
260 265 270

Aia Gly Leu Ser Gln Ala Asn Phe Thr Leu Gly Pro Vai Ser Pro Ser
275 280 285

His Gly Gly GIn Tyr Arg Cys Tyr Ser Ala His Asn Leu Ser Ser Glu
290 295 300

Trp Ser Ala Pro Ser Asp Pro Leu Asp lIle Leu lle Thr Gty Gin Phe
305 310 315 320

Tyr Asp Arg Pro Ser Leu Ser Val GIn Pro Val Pro Thr Val Ala Pro
325 330 335



210215220 sag cca tea etc tea gtg cag cca ggt cct ate gtg gee cct gag gag720 Lys Pro Ser Leu Ser
Val Gin Pro Gly Pro lle Val Ala Pro Glu Glu 225230235240 27 acc ctg act ctg cag tgt ggc tot gat got
ggc tac aac aga ttt gtt768 Thr Leu Thr Leu Gin Cys By Ser Asp Ala Gly Tyr Asn Arg Phe Val
245250255 ctg tat aag gac ggg gaa cgt gac ttc ctt cag ctc got ggc gca cag816 Leu Tyr Lys Asp Gly
Glu Arg Asp Phe Leu Gin Leu Ala Gly Ala Gin 260265270 ccc cag got ggg ctc too cag gcc aac ttc acc
ctg ggc cct gtg ago864 Pro Gin Ala Gly Leu Ser Gin Ala Asn Phe Thr Leu Gly Pro Val Ser 275280285
cgc too tac ggg ggc cag tac aga tgc tac ggt gca cac aac ctc too912 Arg Ser Tyr Gly Gly Gin Tyr Arg
Cys Tyr Gly Ala His Asn Leu Ser 290295300 -Leo gag tgg tog gcc ccc ago gac cc ctg gac atc ctg atc
gca gga960 Ser Glu Trp Ser Ala Pro Ser Asp Pro Leu Asp lle Leu He Ala Gly 305310315320 cag ttc

tat gac &9 dresobsstc/edg By ¢ay dety daescBemeptgreosly Gin Phe His Thr

340 345 350

Phe Leu Leu Thr Lys Glu Gly Ala Gly His Pro Pro Leu His Leu Arg
355 360 365

Ser Glu His Gin Ala Gin Gln Asn Gin Ala Glu Phe Arg Met Glv Pro
370 375 380

Val Thr Ser Ala fis Val Giv Thr Tyr Arg Cys Tyr Ser Ser Leu Ser
285 290 395 400

Ser Asn Pro Tyr Leu Leu Ser Leu Pro Ser Asp Pro Leu Glu Leu Val
405 410 415

Val Ser Ala Ser Leu Gly Gin His Pro Gin Asp Tyr Thr Val Glu Asn
420 425 ' 430

leu [le Arg Met Gly Val Ala Giy Leu Val Leu Val Val Leu Gly lle
435 440 445

Leu Leu Phe Glu Ala Gin His Ser Gin Arg Ser Leu Gin Asp Ala Ala
450 455 460

Gly Arg Asp Tyr Lys Asp Asp Asp Asp Lys
465 470



Gin Phe Tyr Asp Arg Val Ser Leu Ser Val Gin Pro Gly Pro Thr Val 325330335 gcc tca gga gag aac gtg
acc ctg ctg tgt cag tca cag gga tgg atg1056 Ala Ser Gly Glu Asn Val Thr Leu Leu Cys Gin Ser Gin Gly
Trp Met 340345350 caa act Ito ctt ctg acc aag gag éég gca got gat gac cca tgg cgt1104 Gin Thr Phe
Leu Leu Thr Lys Glu Gly Ala Ala Asp Asp Pro Trp Arg 355360365 cta aga tca acg tac caa tot caa aaa
tac cag got gaa Ito ccc atgl152 Leu Arg Ser Thr Tyr Gin Ser Gin Lys Tyr Gin Ala Glu Phe Pro Met
370375380 28 ggt cct gig acc tca gcc cat gcg ggg acc tac agg tge tac ggc teal200 Gly Pro Val Thr Ser
Ala His Ala Gly Thr Tyr Arg Cys Tyr Sly Ser 385390395400 cag agc tcc aaa ccc tac ctg ctg act cac ccc
agt gac ccc ctg gag1248 Gin Ser Ser Lys Pro Tyr Lea Leu Thr His Pro Ser Asp Pro Lea Glu
405410415 ctc gig gtc tca gga ccg tot ggg ggc ccc agce tcc ccg aca aca ggcl296 Lea Val Val Ser Gly
Pro Ser@?@ély ro Ser Ser Pro Thr Thr Gly 420425430 coo acc tcc aca tct ggc cot gag gac cag ccc

ctc acc ¢g¢acc geml344
{212> DNA
<213> Homo sapiens

{2207
<221> CbPS
<222> (1)..(1953)

<400> 26

atg acc cco ate cte acg gte ctg atc fgt ctec geg ctg agt ctg ggc 48
Met Thr Pro Ile Leu Thr Val Leu lle Cys Leu Gly Leu Ser Leu Gly

1 5 10 .15

cco cgg ace cac gtg cag goa ggg cac ot cce aag coc ace ctc tezg 86
Pro Arg Thr His Val GIn Ala Giy His Leu Pro Lys Pro Thr Leu Trp
20 25 30

gct gaa cca gge tet gteg atc acc cag ggg agt cct gie ace ctic agg 144
Ala Glu Pro Gly Ser Val lle Thr Gin Gly Ser Pro Val Thr Leu Arg
35 40 45

tgt cag gegg ggo cag gag acc cag gag tac cpt cta tat aga gaa aag 192
Cvs GlIn Gly Gly GIn Glu Thr Gin Glu Tyr Arg Leu Tyr Arg Glu Lys
50 ' 55 60

zaa aca gea ccc tgg att aca cgg atc cca cag gag ctt gte zag aag 240
lvs Thr Ala Pro Trp lle Thr Arg lle Pro Gin Giu Leu Val Lys Lys

gge cag ttc ccc atc cca toc atc acc tgg gaa cat gea ggg cgg tat 288
Giy Gin Phe Pro lle Pro Ser Ile Thr Trp Glu His Ala Giy Arg Tyr
85 - 90 95



Pro Thr Ser Thr Ser Gly Pro Glu Asp Gin Pro Lou Thr Pro Thr Gly 435440445 tog gat ccc cag agt ggt
ctg gga agg cac ctg ggg gtt gig atc ggc1392 Ser Asp Pro Gin Ser Gly Lea Gly Arg His Lea Gly Val Val
lle Giy 450455460 atc ttg gig gcc gtc sic cta ctg ctc g6c ctc ctc citc ctc ctc ttc1440 lle Lea Val Ala Val
He Lea Lea Lea Leu Lea Lea Lea Leu Lea Phe 465470475480 ctc atc ctc cga cat cga cgt cag ggc aaa
cac tgg aca tog acc cagl1488 Lea lle Lea Arg His Arg Arg Gin (fly Lys His Trp Thr Ser Thr Gin
485490495 aga sag got gat tic caa cat Oct gca ggg got gtg ggg cca gag cccl1536 Arg Lys Ala Asp Phe
Gin His Pro Ala Gly Ala Val Gly Pro Glu Pro 500505510 aca gac aga ggc ctg cag tgg agg too ago cca
got gcc gat gcc cagl584 Thr Asp Arg Gly Lea Gin Trp Arg Ser Ser Pro Ala Ala Asp Ala Gln 515520525
29 gaa §8S <&t ctetatgot ¥t 685 a%@c%‘étagﬁacﬁ%o‘f%ca&@aatg&&gTé%zaéifu%fﬂ Asn LEEeTyr Ala Ala
Val Lys Atis Ths GinrPTe Gl AspeG 305855640 Gly Arg Ser Glu Ser Ser Asp

100 105 110
coc ctg gag cteg gtg gty aca gga gec tac atc aaa coc acc ctc tea 384
Pro Leu Glu Leu Val Val Thr Gly Ala Tyr lle Lys Pro Thr Leu Ser
115 120 125
gcec cag cco age oco gty gitg aac tca gga ggg aat gta acc ctec cag 432
Ala Gin Pro Ser Pro Val Val Asn Ser Gly Giy Asn Val Thr Leu GfIn
130 135 140
tgt gac tca cag gtg geoa ttt gat gge ttec att otz tegt aas gaa gga 480
Cys Asp Ser Gln Val Ala Phe Asp Gly Phe |le Leu Cvs Lvs Glu Gly
145 150 155 160
gaa gat gaa cac cca caa tgc cteg aac tec cag ccc cat geec cegt geg 528
Glu Asp Glu His Pro Gln Cys Leu Asn Ser Gin Pro His Ala Arg Gly
165 170 175
teg tocc cge poc ate tic toc giteg gege cos gtg age oo aght cge agg 576
Ser Ser Arg Aia lie Phe Ser Val Gly Pro Val Ser Pro Ser Arg Arg
180 185 190
tgg tge tac ageg tge tat get tat gac teg aac tet cce tat gag igg 624
Terp Trp Tyr Arg Cys Tyr Ala Tyr Asp Ser Asn Ser Pro Tyr Glu Trp
195 200 205
tet cta cecec agt gat cte ctg gag ctec ctg gtc cta get gtt tet aag 672
Ser Leu Pro Ser Asp Leu Leu Glu Leu Leu Val!l Leu Gly Val Ser Lys
210 215 220
aag cca tca cto teca gtg cag cca ggt cect atec gtg gee cet gag gae 720

Lys Pro Ser Leu Ser Val Gln Pro Glv Pro [le Val Ala Pro Giu Glu
225 230 235 240



gtg gag atg gac act cgg ago cca cac gat gaa gac coo cag gca gtg1680 Val Glu Met Asp Thr Arg Ser
Pro His Asp Glu Asp Pro Gin Ala Val 545550555560 acg tat gcc gag gtg aaa cac too aga cct agg aga
gaa atg gcc totl728 Thr Tyr Ala Glu Val Lys His SeRArg Pro Arg Arg Glu Met Ala Ser 565570575 cot
cot too cca ctg tot ggg gaa ttc ctg gac aca aag gac aga cagl776 Pro Pro Ser Pro Leu Ser Gly Glu Phe
Leu Asp Thr Lys Asp Arg Gin 580585590 gcg gaa gag gac agg cag atg gac act gag got gct gca tot gaa
gccl824 Ala Glu Glu Asp Arg GIn Met Asp Thr Glu Ala Ala Ala Ser Glu Ala 595600605 ccc cag gat gtg
acc tac goo cag ctg cac ago ttg acc ctt aga cggl872 Pro Gin Asp Val Thr Tyr Ala Gin Leu His Ser Leu
Thr Lew Arg Arg 610615620 aag gca act gag cot cot cca tgo cag gaa 00,tot cca geL gtg1920 Lys
Ala Thr &8 BF§ %tﬁg%gﬁﬁiﬂglﬁ%lf&o%égr i RES \%aﬁ%f%gﬁﬁ%%%fog&%o ago a?e& ?ac goo act
ctg gee Hie dawtdgto56LPEd SEyHeGTyr da Tap LelaAkd ¥lel Mis 8468568 Phe Val

245 250 Z55
ctg tat aag gac ggg gaa cgt gac tic ctt cag ctc got ggo goa cag 818
Leu Tyr Lys Asp Gly Glu Arg Asp Phe Leu Gin Leu Ala Gly Ala Gln
260 265 270
cce cag got ggg ote toec cag gec aac ttec ace ctg ggc oot gtg age 864
Pro Gin Ala Gly Leu Ser Gin Ala Asn Phe Thr Leu Giy Pro Val Ser
275 280 285
cge tec tac ggg ggc cag tac aga tge tac ggt geoa cac aac cto too 912
Arg Ser Tyr Giy Giy Gin Tyr Arg Cys Tyr Giy Ala His Asn Leu Ser
280 295 300 '
tcec gag tgeg tog goc coc age gac coc otg gac ate cte atec gea gga 960
Ser Glu Trp Ser Ala Pro Ser Asp Pro Leu Asp lle Leu [le Ala Gly
3056 310 315 320
cag ttc tat gac aga gic tcc cic tecg gltg cag ccg gge cec acg gtg 1008
Gin Phe Tyr Asp Arg Val Ser Leu Ser Val Gin Pro Gly Pro Thr Val
325 330 335
gcc tca gga gag aac gteg acc ctg cte tegt cag tea cag gga tgg atg 1056
Ala Ser Gly Glu Asn Val Thr Leu Leu Cys Gin Ser Gin Gly Trp Met
340 345 350
caa act ttc ctt cig acc aag gag ggg goa get gat gac cca tgg ogt 1104
Gin Thr Phe Leu Leu Thr Lys Glu Giy Ala Ala Asp Asp Pro Trp Arg
355 360 365
cta aga tca acg tac caa tct caa aaa tac cag got gaa ttc ccc atg 1152

Leu Arg Ser Thr Tyr GIn Ser Gin Lys Tyr Gin Ala Giu Phe Pro Met
370 375 380



30 <212> PRT <213> Homo sapiens <400> 27 Met Thr Pro lle Leu Thr Val Leu lle Cys Leu Gly Leu
Ser Leu Gly 151015 Pro Arg Thr His Val Gin Ala Gly His Leu Pro Lys Pro Thr Leu Trp 202530 Ala OW
Pro Gly Ser Val lle Thr Gin Gly Ser Pro Val Thr LelkArg 354045 Cys Gin Gly Gly Gin Glu Thr Gin Glu
Tyr Arg Leu Tyr Arg Glu Lys 505560 Lys Thr Ala Pro Trp lle Thr Arg lle Pro Gin Glu Leu Val Lys Lys
65707580 Gly Gin Phe Pro lle Pro Ser lle Thr Trp Glu His Ala Gly Arg Tyr 859095 Arg Cys Tyr Tyr Gly
Ser Asp Thr Ala Gly Arg Ser Glu Ser Ser Asp 100105110 31 Ala Gin Pro Ser Pro Val Val Asn Ser Gly
Gly Asn Val Thr Leu Gin 130135140 :

get cot gteg acc teca gee cat gog gegeg ace tac agg tgec tac gge ica 1200
Gly Pro Val Thr Ser Ala His Ala Gly Thr Tyr Arg Cys Tyr Gly Ser
385 380 385 400
cag agc tcc aaa ccc tac ctg otg act cac cecc agt gac ccc ctg gag 1248
Gin Ser Ser Lys Pro Tyr Leu Leu Thr His Pro Ser Asp Pro Leu Glu
405 410 415
ctc gte gte tea gga ccg tet ggg ggc coc age tee GCE aca aca EEec 1296
iLeu Val Val Ser Gly Pro Ser Giy Gly Pro Ser Ser Pro Thr Thr Gly
420 425 430
ccec acec tec aca tot gge oot gag gac cag coe otc acc Gec acc ZEE 1344
Pro Thr Ser Thr Ser Giy Pro Glu Asp Gin Pro Leu Thr Pro Thr Gly
435 440 445 ‘
tcg gat cce cag agt get ctg gga agg cac cotg ggg gtt gig atc ggo 1392
Ser Asp Pro GIn Ser Gly Leu Gly Arg His Leu Gly Val Val lle Gly
450 455 460
atc ttg gtg gec gte atec cta ctg cte cte ctec cte cic cte cic tte 1440
fle Leu Val Ala Val ile Leu Leu Leu Leu Leu Leu Leu Leu Leu Phe
465 470 475 480
cte atc ctc cga cat cga cgt cag ggc aaa cac tgg aca tog acc cag 1488
leu lle Leu Arg His Arg Arg Gin Gly Lys His Trp Thr Ser Thr Gin
485 ‘ 490 495
aga aag get gat ttc caa cat cct gea ggeg get gtg ggg cca gag cee 1536
Arg Lys Ala Asp Phe Gin His Pro Ala Gly Ala Vai Gly Pro Glu Pro
500 505 510
aca gac aga ggc ctg cag tgeg agg tec agoc cca got goo gat goc cag 1584

Thr Asp Arg Gly Leu GIn Trp Arg Ser Ser Pro Ala Ala Asp Ala Gin
515 520 525



Cys Asp Ser Gin Val Ala Phe Asp Gly Phe lle Leu Cys Lys Glu Gly 145150155160 Glu Asp Glu His
Pro Gin Cys Leu Asn Ser Gin Pro His Ala Arg Gly 165170175 Ser Ser Arg Ala lle Phe Ser Val Gly Pro
Val Ser Pro Ser Arg Arg 180185190 Trp Trp Tyr Arg€ys Tyr Ala Tyr Asp Ser Asn Ser Pro Tyr Glu Trp
195200205 Ser Leu Pro Ser Asp Leu Leu Giu Leu Leu Val Leu Gly Val Ser Lys 210215220 Lys Pro
Ser Leu Ser Val Gin Pro Gly Pro lie Val Ala Pro Giu Glu 225230235240 Thr Leu Thr Leu Gin Cys Gly
Ser Asp Ala Gly Tyr Asn Arg Phe Val 245250255 32 Pro Gin Ala Gly Leu Ser Gin Ala Asn Phe Thr
Leu Gly Pro Val Ser 275280285 Arg Ser Tyr Gly Gly GIn Tyr Arg Cys Tyr Gly Ala His Asn Leu Ser
200295300 Ser GIa TR Se,8lg Bro,Ser Agp o Ley Asp lis) eyl Aln Gl g5a10315320

Glu Glu Asn Leu Tyr Ala Ala Val Lys His Thr Gln Pro Glu Asp Gly

530 535 540

gte gag atg gac act cgg agec coa cac gat gaa gac ©GG cag gea gig 1680
Val Glu Met Asp Thr Arg Ser Pro His Asp Glu Asp Pro Gin Ala Val
545 b50 555 560

acg tat gocc gag ptg aaa cac too aga cot agg aga gaa ateg goo tet 1728
Thr Tyr Ala Glu Val Lys His Ser Arg Pro Arg Arg Glu Mei Ala Ser
565 570 575

cct coct teo cca cotg tet gegg gaa tic cig gac aca aag gac aga cag 1776
Pro Pro Ser Pro Leu Ser Gly Glu Phe Leu Asp Thr Lys Asp Arg Gin
580 g5 500

EcE gaa gag gac agg cag atg gac act gag get get gea tet gaa goc 1824
Ala Glu Glu Asp Arg Gln Met Asp Thr Glu Ala Ala Ala Ser Glu Ala
595 600 605

ccc cag gat gte acc tac goc cag ctg cac age ttg acc ottt aga cgg 1872
Pro Gin Asp Val Thr Tyr Ala Gin Leu His Ser Leu Thr Leu Arg Arg
510 615 620

aag goa act gag cot oot cca toe cag gaa gegg coc tet cca got glg 1920
tve Ala Thr Glu Pro Pro Pro Ser Gin Glu Gly Pro Ser Pro Ala Val
625 630 635 640

coe age atc tac goc act ctg goc atc cac tag 1953
Pro Ser lle Tyr Afa Thr Leu Ala i{le His
645 650

<210> 27
211> 650



Gin Phe Tyr Asp Arg Val Ser Leu Ser Val Gin Pro Gly Pro Thr Val 325330335 Ala Ser Gly Glu Asn Val

Thr Leu Leu Cys Gin Ser Gin Gly Trp Met 340345350 Gin Thr Phe Leu Leu Thr Lys Glu Gly Ala Ala

- Asp Asp Pro Trp Arg 355360365 Leu Arg Ser Thr Tge Gin Ser Gin Lys Tyr Gin Ala Glu Phe Pro Met
370375380 Gly Pro Val Thr Ser Ala His Ala Gly Thr Tyr Arg Cys Tyr Gly Ser 385390395400 Gin Ser

Ser Lys Pro Tyr Leu Leu Thr His Pro Ser Asp Pro Leu Glu 405410415 33 Leu Val Val Ser Gly Pro Ser

Gly Gly Pro Ser Ser Pro [hr Thr Gly 420425430 Pro Thr Ser Thr Ser Gly Pro Glu Asp Gin Pro Leu Thr

Pro Thr &ly-A35840445 Ser Asp Pro Gin Ser Gly Leu Gly Arg His Leu Gly Val Val lle Gly 450455460

lle Leu Val Ala Val lle Leu Leu Leu Leu Leu Leu Leu Leu Leu Phe 465470475480
<213> Homo sapiens

L4000 27
Met Thr Pro lle Leu Thr Val Leu ile Cys Leu Gly Leu Ser Leu Gly

1 5 10 15

Pro Arg Thr His Val Gin Ala Gly His Leu Pro Lys Pro Thr Leu Trp
20 25 30

Ala Glu Pro Giy Ser Val ile Thr Gin Gly Ser Pro Val Thr Leu Arg
35 40 45

Cvs Gin Gly Gly GIn Glu Thr GIn Giu Tyr Arg Leu Tyr Arg Glu Lys
50 55 60

Lys Thr Ala Pro Trp lle Thr Arg lie Pro Gin Glu Leu Val Lys Lys
65 70 75 80

Gly Gin Phe Pro ile Pro Ser lie Thr Trp Giu His Ala Gly Arg Tyr
85 80 95

Arg Cys Tyr Tyr Gly Ser Asp Thr Ala Gly Arg Ser Glu Ser Ser Asp
100 . 105 110

Pro Leu Giu Leu VYal Val Thr Gly Ala Tyr lle Lys Pro Thr Leu Ser
115 120 125



Leu lle Leu Arg His Arg Arg Gin Gly Lys His Trp Thr Ser Thr Gin 485490495 Arg Lys Ala Asp Phe GIn
His Pro Ala Gly Ala Val Gly Pro Glu Pro 500505510 Thr Asp Arg Gly Leu Gin Trp Arg Ser Ser Pro Ala
Ala Asp Ala Gin 515520525 Glu Glu Asn Leu Tyr Ak Ala Val Lys His Thr Gin Pro Glu Asp Gly
530535540 34 Thr Tyr Ala Glu Val Lys His Ser Arg Pro Arg Arg Glu Met Ala Ser 565570575 Pro Pro
Ser Pro Leu Ser Gly Glu Phe Leu Asp Thr Lys Asp Arg Gin 580585590 Ala Glu Glu Asp Arg Gin Met
Asp Thr Glu Ala Ala Ala Ser Glu Ala 595600605 Pro Gin Asp Val Thr Tyr Ala Gin Leu His Ser Leu Thr
Leu Arg Arg 610615620 Lys Ala Thr Glu Pro Pro Pro Ser Gin Glu Gly Pro Ser Pro Ala Val

625630635640 Pro Ser lle Tyr Ala Thr Leu Ala lle His 645650
Ala Gin Pro Ser Prgl VafiVaI’ snAﬁer eGH; qu gsn Vat Thr lLeu Gln

130 135 140

Cys Asp Ser Gln Val Ala Phe Asp Gly Phe lle Leu Cys Lys Glu Gly
145 150 155 160

Glu Asp Glu His Pro Gin Cys Leu Asn Ser Gin Pro His Ala Arg Gly
165 170 175

Ser Ser Arg Ala 1le Phe Ser Val Gly Pro Val Ser Pro Ser Arg Arg
180 i85 190

Trp Trp Tyr Arg Cys Tyr Ala Tyr Asp Ser Asn Ser Pro Tyr Glu ?rp
195 200 205

Ser Leu Pro Ser Asp Leu lLeu Glu Leu Leu Vai Leu Gly Vail Ser Lys
210 215 220

Lys Pro Ser Leu Ser Val Gin Pro Gly Pro i{le Val Ala Pro Giu Giu
225 230 235 240

Thr Leu Thr Leu Glin Cys Gly Ser Asp Ala Gly Tyr Asn Arg Phe Val
245 250 255

Leu Tyr Lys Asp Gly Glu Arg Asp Phe Leu GIn Leu Ala Gly Ala GIn
260 265 270



<210> 28 <211> 1347 <212> DNA <213> Homo sapiens <220> <221> CDS <222>(1).. (1347) 35 atg
ate ccc acc ttc acg get ctg etc tgc etc ggg ctg agt ctg ggc48 Met lle Pro Thr Phe Thr Ala Leu Leu Cys
Leu Gly Leu Ser Leu Sly 151015 cc agg ace gac at§%ag gca ggg ccc etc ccc aaa ccc ace etc tgg96
Pro Arg Thr Asp Met Gin Ala Gly Pro Leu Pro Lys Pro Thr Leu Trp 202530 get gag cca ggc tct gtg ate
age tgg ggg aac tct gtg ace ate tggl44 Ala Glu Pro Sly Ser Val lle Ser Trp Sly Asn Ser Val Thr lle Trp
354045 tgt cag ggg ace ctg gag get egg gag tac cgt ctg gat aaa gag gaal92 Cys Gin Sly Thr Leu Glu
Ala Arg Glu Tyr Arg Leu Asp Lys Glu Glu 505560 age cca gca cce tgg gac aga cag aac cca ctg gag

ccc 2agRAACAAI24Y Gly Leu Ser GIn Ala Asn Phe Thr Leu Gly Pro Val Ser
275 280 285

Arg Ser Tyr Gly 6ly Gin Tyr Arg Cys Tyr Gly Ala His Asn Leu Ser
290 205 300

Ser Glu Trp Ser Ala Pro Ser Asp Pro Leu Asp lle Leu lle Ala Gly
305 310 315 320 -

Gin Phe Tyr Asp Arg Val Ser Leu Ser Val Gin Pro Gly Pro Thr Val
325 330 335

Ala Ser Gly Glu Asn Val Thr Leu Leu Cys Gin Ser Gin Gly Trp Met
340 345 350

Gln Thr Phe lLeu Leu Thr Lys Glu Gly Ala Ala Asp Asp Pro Trp Arg
355 360 365

0

Leu Arg Ser Thr Tyr Gln Ser Gin Lys Tyr Gin Ala Giu Phe Pro Met
370 375 . 380

Gly Pro Val Thr Ser Ala His Ala Gly Thr Tyr Arg Cys Tyr Gly Ser
385 390 395 400

Gln Ser Ser Lys Pro Tyr Leu Leu Thr His Pro Ser Asp Pro Leu Giu
405 410 415



~Ser Pro Ala Pro Trp Asp Arg Gin Asn Pro Leu Glu Pro Lys Asn Lys 65707580 gee aga ttc tee ate cca
tcc atg aca gag gac tat gca ggg aga tac288 Ala Arg Phe Ser lle Pro Ser Met Thr Glu Asp Tyr Ala Gly
Arg Tyr 859095 cgc tgt tae tat cgc age cct gta ggc tea cag ccc agt gac ccc336 Arg Cys Tyr Tyr Arg
Ser Pro Val Sly Trp Ser Gin Pro Ser Asp Pro 100105110 ctg gag ctg gtg atg aca gga gcc tac agt aaa
cce ace ctt tea gee384 Leu Glu Leu Val Met Thr Gly Ala Tyr Ser Lys Pro Thr Leu Ser Ala 115120125
ctg ccg agt cct ctt gtg ace tea gga aag age gtg ace ctg ctg tgt432 Leu Pro Ser Pro Leu Val Thr Ser Sly
Lys Ser Val Thr Leu Leu Cys 130135140 36 cag tca cgg ago cca atg gac act ttc ctt ctg atc aag gag

cgg 9cg480\zin per Alg Sar e Met Asp T Phe-begel-esdie hys Gl Arg-Ala, 145150155160 gec cat
Ccc cta c?g cat ctg aga tca gag cac gga got %aZ% cag cac528 Ala HISAEéO Leu Leu His Leu Arg Ser Glu

His Gly Ala Gin Gin Hi8%165170175

Pro Thr Ser Thr Ser Gly Pro Glu Asp Gin Pro Leu Thr Pro Thr Gly
435 440 445

Ser Asp Pro GIn Ser Gly Leu Gly Arg His Leu Gly Val Val lle Gly
450 A55 460

lle Leu Val Ala Val ile Leu Leu Leu Leu Leu Leu Leu Leu Leu Phe
465 470 475 480

Leu lle Leu Arg His Arg Arg Gin Gly Lys His Trp Thr Ser Thr Gin
485 450 485

Arg Lys Ala Asp Phe Gin His Pro Ala Gly Ala Val Gly Pro Glu Pro
500 505 | 510

Thr Asp Arg Gly Leu Gin Trp Arg Ser Ser Pro Ala Ala Asp Ala Gin
51k 520 | 525

Glu Glu Asn Leu Tyr Ala Ala Val Lys His Thr GIn Pro Glu Asp Gly
530 535 540

Val Glu Met Asp Thr Arg Ser Pro His Asp Glu Asp Pro Gin Ala Val
545 550 555 560



cag got gaa ttc ccc atg agt cct gtg acc tca gtg cac ggg ggg acc576 Gin Ala Glu Phe Pro Met Ser Pro
Val Thr Ser Val His Gly Gly Thr 180185190 tac agg tgc ttc ago tca cac ggc ttc too cac tac ctg ctg tca
cac624 Tyr Arg Cys Phe Ser Ser His Gly Phe Ser Hjg Tyr Leu Leu Ser His 195200205 ccc agt gac ccc
ctg gag ctc ata gtc tca gga too ttg gag ggt ccc672 Pro Ser Asp Pro Leu Glu Leu lle Val Ser Gly Ser
Leu Glu Gly Pro 210215220 agg ccc tca ccc aca agg too gtc tca aca got gca ggc cct gag gac720 Arg
Pro Ser Pro Thr Arg Ser Val Ser Thr Ala Ala Gly Pro Glu Asp 225230235240 cag coo ctc atg cot aca
ggg tca gtc coo cac agt ggt ctg aga agg768 Gin Pro Leu Met Pro Thr Gly Ser Val Pro His Ser Gly Leu
Arg Arg 245250255 cac tgg gag gta ctg atc ggg gtc ttg gtg gtc tee atc ctg ctt ctc816 His Trp Glu Val
Leu lle Gly ValrLdda/éll va¥Serlie Lt L%ar LBz 260268276 1800die ¥rtcld BcSete ctc ctc caa cac tgg
cgt cag gga aaa cac864 Segt.eu Leu Leu Phe Legzgeu Leu Gin His Trp grg Gin Gly Lys His
275280285

Pro Pro Ser Pro Leu Ser Gly Glu Phe Leu Asp Thr Lvs Asp Arg Gin
580 585 580

Ala Glu Glu Asp Arg Gin Met Asp Thr Glu Aia Ala Ala Ser Glu Ala
595 600 605

Pro Gin Asp Val Thr Tyr Ala Gin Leu His Ser Leu Thr Leu Arg Arg
610 615 620

Lys Ala Thr Giu Pro Pro Pro Ser Gin Glu Gly Pro Ser Pro Ala Val
625 630 635 640

Pro Ser lle Tyr Ala Thr Leu Ala ile His
645 650

<210> 28

211> 1347

<{212> DNA

<{213> Homo sapiens

{2207
<221> CDS
222> (1)..(1347)

<400> 28



37 agg aca ttg gee cag aga cag get gat ttc caa cgt cct cca ggg get912 Arg Thr Leu Ala Gin Arg GIn Ala
Asp Phe GIn Arg Pro Pro Gly Ala 290295300 gee gag cca gag ccc aag gac ggg ggc eta cag agg agg
tee age cca960 Ala Glu Pro Glu Pro Lys Asp Gly GBPLeu GIn Arg Arg Ser Ser Pro 305310315320 get
gct gac gtc cag gga gaa aac ttc tgt get gee gtg aag aac acal008 Ala Ala Asp Val Gin Gly Glu Asn Phe
Cys Ala Ala Val Lys Asn [hr 325330335 cag cot gag gac ggg gtg gaa atg gac act egg cag age cca cac
gat1056 Gin Pro Glu Asp Gly Val Glu Met Asp Thr Arg GIn Ser Pro His Asp 340345350 gaa gac ccc
cag gcaaiig atg tgeeadd gig@nacactee agn totl t0d Ghe Asik ProtGingAlgeval Thr TyBAla Lys Val
Lys His s Mg B SHRs6A3051304 703 gpa glo e el caf gebdoegeady 600 gaa lic clg1152
Arg Arg Glu Met Ala Ser Pro Pro Ser Pro Leu Ser Gly Glu Phe Leu 370375380 gac aca aag gac aga
cag gca‘gaa gag gac aga éag atg gac act gaglzd@ Asp Thr Lys Asp Arg’@;ln Ala Glu Glu Asp Arg Gin
Met Asp Thr Glu 385390395400

occCc agg acc gac atg cag gea ggg cec otc cocec aaa cce acc ote fgg 96
Pro Arg Thr Asp Met Gln Ala Gly Pro Leu Pro Lys Pro Thr Leu Trp
20 25 30
got pag cca gege tet gte ate age tgg gegg aac tot gte ace atc tege 144
Ala Glu Pro Gly Ser VYal lle Ser Trp Gly Asn Ser Yal Thr lle Trp
35 40 45
tgt cag gegg acc otg gag got cgg gag tac cgt cte gat aaa gag gaa 192
Cys Gin Gly Thr Leu Glu Ala Arg Glu Tyr Arg Leu Asp Lys Glu Glu
50 55 60

age cca gea coo tgg gac aga cag aac cca ctg gag coc aag aac aag 240
Ser Pro Ala Pro Trp Asp Arg Gin Asn Pro Leu Giu Pro Lys Asn Lys

65 70 75 80

goo aga tto toc atec cea toe atg aca gag gac tat geca ggg aga tac 288
Ala Arg Phe Ser lle Pro Ser Met Thr Glu Asp Tyr Ala Gly Arg Tyr

85 80 95
cgc tegt tac tat ocge age cct gta gge tegg toca cag ceoc agt gac cce 336
Arg Cys Tyr Tyr Arg Ser Pro Val Gly Trp Ser Gln Pro Ser Asp Pro
100 105 110
cig gag ctg gty ateg aca gega goc tac agt aaa cocc acec ottt tea goc 384
leu Gl Leu Val Met Thr Giy Ala Tyr Ser Lys Pro Thr Leu Ser Ala
115 120 125
ctg cog agt cct ctt gig acc tca gga aag agec gitg acc coig ctg tgt 432

Leu Pro Ser Pro lLeu Val Thr Ser Gly Lys Ser Val Thr Leu Leu Cys
130 135 140



got get gca tct gaa gee ccc cag gat gtg ace tae gee egg ctg cac1248 Ala Ala Ala Ser Glu Ala Pro GIn
Asp Val Thr Tyr Ala Arg Leu His 405410415 age ttt ace etc aga cag sag gca act gag cot cot cca tee
cag gaal296 Ser Phe Thr Leu Arg GIn Lys Ala Thr &8lu Pro Pro Pro Ser GIn Glu 420425430 38 ggg
gcc tct cca get gag ccc agt gte tat gec act ctg gec atc cacl344 Gly Ala Ser Pro Ala Glu Pro Ser Val Tyr
Ala Thr Leu Ala lle His 435440445 taal347 <210> 29 <211> 448 <212> PRT <213> Homo sapiens
<400> 29 Met lle Pro Thr Phe Thr Ala Leu Leu Cys Leu Gly Leu Ser Leu Gly 151015 Pro Arg Thr Asp

Vet GIn Ala Gly Rig et PI6.Lxs P T yche (U 202530 Al Gl PignGly Sgcyal lle SgagTm Gy Asn
Ser Val thr lle Tr E%54 45 Cys Gin Gly Thr Leu Glu Ala Arq Glu Tyr Arg Leu Asp Lys Glu Glu 505560

Gin Ser Arg Ser Pro Met Asp Thr Phe lLeu Leu Il1e Lys Glu Arg Ala .
145 150 165 160

gcc cat occ cta ctg cat ctg aga tca gag cac gga got cag cag cac 528
Ala His Pro Leu Leu His Leu Arg Ser Glu His Gly Ala Gin GIn His

165 170 175
cag got gaa ttc ccc atg agt cot gteg acc tca gtg cac ggE ggg acc 576
Gln Ala Glu Phe Pro Met Ser Pro Val Thr Ser Val His Gly Gly Thr
180 185 180
tac agg tge tiec age toca cac gge tte tec cac tac ctg ctg toca cac 624
Tyr Arg Cys Phe Ser Ser His Gly Phe Ser His Tyr Leu Leu Ser His
185 200 205
coc agt gac cce ctg gag ctc ata gte tea gga too ttg gag ggt oCC 672
Pro- Ser Asp Pro Leu Glu Leu !le Val Ser Gly Ser Leu Glu Gly Pro
210 215 220

agg ccc toca coc aca agg teo gtc.tca aca got gca ggo col gag gac 720
Arg Pro Ser Pro Thr Arg Ser Val Ser Thr Ala Ala Gly Pro Giu Asp

225 230 235 240

cag ccc cic atg cot aca gegg tea gtc cec cac aght get ctg aga agg 768
Gin Pro Leu Met Pro Thr Gly Ser Val Pro His Ser Gly Leu Arg Arg

245 250 255
cac tegg gag gta ctg atc ggg gte tig gig gte tec atec ctg ctt cte 816
His Trp Glu Val Leu lle Gly Val Leu Val Val Ser lle Leu Leu Leu
260 265 270
tec cotc cte cte ttc otec ctc ctc caa cac tgg cgt cag gga aaa cac 864

Ser Leu Leu leu Phe Leu Leu Leu Gln His Trp Arg Gin Gly Lys His
275 280 285



Ser Pro Ala Pro Trp Asp Arg GIn Asn Pro Leu Glu Pro Lys Asn Lys 65707580 Ala Arg Phe Ser lle Pro
Ser Met Thr Glu Asp Tyr Ala Sly Arg Tyr 859095 39 Arg Cys Tyr Tyr Arg Ser Pro Val Gly Trp Ser Gin
"Pro Ser Asp Pro 100105110 Leu Glu Leu Val Met Tht Gly Ala Tyr Ser Lys Pro Thr Leu Ser Ala
115120125 Leu Pro Ser Pro Leu Val Thr Ser Gly Lys Ser Val Thr Leu Leu Cys 130135140 Gin Ser Arg
Ser Pro Met Asp Thr Phe Leu Leu lle Lys Glu Arg Ala 145150155160 Ala His Pro Leu Leu His Leu Arg
Ser Glu His Gly Ala Gin Gin His 165170175 GIn Ala Glu Phe Pro Met Ser Pro Val Thr Ser Val His Gly

Gly Thr 480132190 T¥6 ArgagyssBE heaperdeehtis taly Phe &ar His Totd eud eteSer His 485200205 Pro
Ser ASpPIoLeY Gl hey K8V ALEE GRS RUARY Gl RIS PP 581y ala

250 285 300
goc g2g cca gag ceoc aag gac ggg gEc cota cag agg agg toe age cea 960
Ala Glu Pro Glu Pro Lys Asp Gly Gly Leu GIn Arg Arg Ser Ser Pro
305 310 315 320
get get gac gte cag gga gaa aac tte tegt get gec gtg aag azc aca 1008
Ala Ala Asp Val GiIn Gly Giu Asn Phe Oys Ala Ala VYa!l Lys Asn Thr
325 330 335
cag cct gag gac geg pig paa atg gac act cgg cag age cca cac gat 1056
Gin Pro Glu Asp Gly Val Glu Met Asp Thr Arg Gln Ser Pro His Asp
340 345 350
gaa gac ccc cag poa gteg acg tat gocc aag gteg aaa eac tee aga cot 1104
Glu Asp Pro Gin Ala Val Thr Tyr Aia Lys Val Lys His Ser Arg Pro
355 360 365
agg aga gaa atg goo tot cct cec teos coa cig tet gge gaa tic cig 1152
Arg Arg Glu Met Ala Ser Pro Pro Ser Pro lLeu Ser Gly Giu Phe Leu
370 375 380
gac aca aag gac aga cag geca gaa gag gac aga cag atg gac act gag 1200
Asp Thr Lys Asp Arg GIn Ala Giu Giu Asp Arg Gin Met Asp Thr Gilu
385 380 395 400
gct got goa tot gaa goo cco cag galt girg ace tac gec cgg oig cac 1248
Ala Ala Ala Ser Glu Ala Pro Gin Asp Val Thr Tyr Ala Arg Leu His
405 410 415
agc ttt acc ctc aga cag aag gea act gag cot cct cca tec cag gaa 1286

Ser Phe Thr Leu Arg Gin Lys Ala Thr Glu Pro Pro Pro Ser Gln Glu
420 425 430



40 Gin Pro Leu Met Pro Thr Gly Ser Val Pro His Ser Gly Leu Arg Arg 245250255 His Trp Glu Val Leu
lle Gly Val Leu Val Val Ser lle Leu Leu Leu 260265270 Ser Leu Leu Leu Phe Leu Leu Leu Gin His Trp
Arg Gin Gly Lys His 275280285 Arg Thr Leu Ala GiggArg Gin Ala Asp Phe Gin Arg Pro Pro Gly Ala
290295300 Ala Glu Pro Glu Pro Lys Asp Gly Gly Leu Gin Arg Arg Ser Ser Pro 305310315320 Ala Ala
Asp Val Gin Gly Glu Asn Phe Cys Ala Ala Val Lys Asn Thr 325330335 Gin Pro Glu Asp Gly Val Glu
Met Asp Thr Arg Gin Ser Pro His Asp 340345350 Glu Asp Pro Gin Ala Val Thr Tyr Ala Lys Val Lys His

Ser Argé%%éé%%ﬁéa4&%%@%&%@@%&9&&1 Ala Gl GlibAsRARY Gl Met AspsZhr Glu

385390

435

taa

<210> 29

211> 448

212> PRT

<213> Homo

<400> 29

et lle Pro

1
|

Pro Arg Thr

Ala Glu Pro
35

Cys Gin Giy
50

Ser Pro Ala
65

Ala Arg Phe

sapiens

Thr Phe

Asp Met

20

Gly Ser

Thr Leu

Pra Trp

Ser lle
85

Thr Ala

Gin Ala

Val lle

Glu Ala
b5

Asp Arg
70

Pro Ser

Gly Ala Ser Pro Ala Glu Pro Ser Val Tyr Ala Thr Leu Ala lle His

440 445

1347

Leuy Leu Cvs Leu Gly Lau Ser lLeu Gly
10 15

Gly Pro Leu Pro Lys Pro Thr Leu Trp
25 30

Ser Trp Gly Asn Ser Val Thr fle Trp
40 45

Arg Glu Tyr Arg Leu Asp Lys Glu Glu
60

Gl Asn Pro Leu Glu Pro Lys Asn Lys
75 80

Met Thr Giu Asp Tyr Ala Gly Arg Tvyr
a0 85



Ala Ala Ala Ser Glu Ala Pro Gin Asp Val Thr Tyr Ala Arg Leu His 405410415 Ser Phe Thr Leu Arg Gin
Lys Ala Thr Glu Pro Pro Pro Ser Gin Glu 420425430 Gly Ala Ser Pro Ala Glu Pro Ser Val Tyr Ala Thr
Leu Ala lle His 435440445 <210> 30 <211> 24 <2128 DNA <213> Artificial <220> <223> An artificially
'synthesized primer sequence <400> 30 ccatagttcc attttacagt taco24 <210> 31 <211> 20 <212> DNA
<213> Artificial 42 <223> An atrtificially synthesized primer sequence <400> 31 gggaccaagg
gatagacaga20 <210> 32 <211> 24 <212> DNA <213> Atrtificial <220> <223> An artificially synthesized
primer sequence <400> 32 tccagagttc caggtcaagg tcac24

Arg Cys Tyr Tyr Arg Ser Pro Val Gly Trp Ser GIn Pro Ser Asp Pro
100 1056 i1G

teu Glu Leu Val Met Thr Gly Ala Tyr Ser Lys Pro Thr Leu Ser Ala
115 120 125

Leu Pro Ser Pro Leu Val Thr Ser Gly Lys Ser Val Thr Leu Leu Cvs
130 135 140

Gin Ser Arg Ser Pro Met Asp Thr Phe lLeu leu tle Lys Glu Arg Ala
145 150 155 160

Ala His Pro Leu Leu His Leu Arg Ser Glu His Gly Ala Gin Gln His
165 170 175

GIn Ata Glu Phe Pro Met Ser Pro Val Thr Ser Val His Gly Gly Thr
180 185 190

Tyr Arg Cys Phe Ser Ser His Gly Phe Ser His Tyr Leu Leu Ser His
195 200 205

Pro Ser Asp Pro Leu Glu Leu lle Val Ser Gly Ser Leu Glu Gly Pro
210 215 220

Arg Pro Ser Pro Thr Arg Ser Vai Ser Thr Ata Atla Gly Pro Glu Asp
225 230 235 240



<210> 33 <211> 20 <212> DNA <213> Atrtificial <220> <223> An atrtificially synthesized primer
sequence <400> 33 gccagtggat agaccgatgg20 <210> 34 <211> 36 <212> DNA <213> Artificial 43
<223> An artificially synthesized primer sequence 220> <221> modified_base <222> (24).. (25)
<223> | <220> <221> modified base <222>(29).. (30) <223> 1 <220> <221> modified_base <222>
(34).. (35) <223> 1 <400> 34

Gin Pro Leu Met Pro Thr Gly Ser Val Pro His Ser Gly Leu Arg Arg
245 250

Pt
[yl
[33]

His Trp Glu Val Leu Ile Gly Val Leu Val Val Ser lle Leu Leu leu
260 265 270

Ser Leu Leu Leu Phe Leu Leu Leu Gin His Trp Arg Gin Gty Lys His
275 280 285

Arg Thr Leu Ala Gin Arg Gin Ala Asp Phe Gln Arg Pro Pro Gly Ala
290 205 300

Ala Glu Pro Glu Pro Lvs Asp Gly Gly lLeu Gin Arg Arg Ser Ser Pro
305 310 315 320

Ala Ala Asp Val Gin Gly Glu Asn Pnhe Cys Ala Ala Val Lvs Asn Thr
325 330 335

Gin Pro Glu Asp Gily Yal Glu Met Asp Thr Arg Gln Ser Pro His Asp
340 345 350

Glu Asp Pro Gin Ala Val Thr Tyr Ala Lys Val Lys His Ser Arg Pro
355 360 365

Arg Arg Glu Met Ala Ser Pro Pro Ser Pro Leu Ser Gly Glu Phe Leu
370 375 380



ggccacgcgt cgactagtac gggnngggnn gggnng36 <210> 35 <211> 20 <212> DNA <213> Atrtificial <220>
<223> An artificially synthesized primer sequence <400> 35 ggccacgcgt cgactagtac20 44 <212> DNA
<213> Artificial <220> <223> An artificially synthesizéd primer sequence <400> 36 ttcactgcca
tcaatcttcc actt24 <210> 37 <211> 21 <212> DNA <213> Atrtificial <220> <223> An atrtificially
synthesized primer sequence <400> 37 gatggataca gttggtgcag c21 <210> 38 <211> 408- <212> DNA

Asp Thr Lys Asp Arg Gin Ala Glu Glu Asp Arg Gin Met Asp Thr Glu
385 380 385 400

Ala Ala Ala Ser Glu Ala Pro Gin Asp Val Thr Tyr Ala Arg Leu His
405 410 415

Ser Phe Thr Leu Arg Gin Lys Ala Thr Glu Pro Pro Pro Ser Gin Giu
420 425 430

Gly Ala Ser Pro Ala Glu Pro Ser Val Tyr Aia Thr Leu Ala lle His
435 440 445

<210> 30

211> 24

212> DNA

213> Artificial

{2207
{223> An artificially synthesized primer sequence

<4002 30
cocatagttece attttacagt tace 24

<210> 31

211> 20

<212> DNA

<213> Artificial

<220>



<213> Mus musculus <220> <221> CDS <222> (1).. (408) <220> <221> sig_peptide <222>(1).. (54)
45 <220> <221> mat_peptide <222> (55) . . (408) <400> 38 atg age gtg ctg att ctt ttg tgg ctg ttc aca
gcc ttt cot ggt atc48 Met Arg Val Lea lle Lea Lea Trf2Lea Phe Thr Ala Phe Pro Gly lle -15-10-5 ctg tot
gat gtg cag ctt cag gag tog gga cct ggc ctg gtg aaa cot96 Leu Ser Asp Val Gin Lea Gin Glu Ser Gly
Pro Gly Lea Val Lys Pro -11510 tot cag tot ctg too ctc acc tgc act gtc act ggc tac tca ate accl44 Ser
Gin Ser Lea Ser Lea Thr Cys Thr Val Tim Gly Tyr Ser lie Thr 15202530

£223> An artificially synthesized primer sequence
gggaccasgg gatagacaga 20

210> 32
211> 24
<212> DNA
213> Artificial

{220>
{223> An artificially synthesized primer seguence

<400> 32
tcocagagtic caggtcaagg tcac ' 24

<210> 33

211> 20

(212> DNA

<213> Artificial

{220>
{223> An artificiaily synthesized primer seguence

<4007 33
gocagtggat agaccgatgg 20

{210> 34

{211> 36

{212> DNA

213> Artificial

<2205



agt gat tat gcc tgg aac tgg etc egg cag ttt cca gga aac aaa ctg192 Ser Asp Tyr Ala Trp Asn Trp lle Arg
Gin Phe Pro Gly Asn Lys Lea 354045 gag tgg atg ggc tac ata agc tac agt ggt ago act ago tac aac
cca240 Glu Trp Met Gly Tyr lle Ser Tyr Ser Gly Ser4ghr Ser Tyr Asn Pro 505560 tot ctc aaa agt cga
ate tot atc act cga gac aca too aag aac cag288 Ser Lea Lys Ser Arg lle Ser lle Tim Arg Asp Thr Ser
Lys Asn Gin 657075 ttc ttc ctg cag ttg aat tot gig act act gag gac aca gcc aca tat336 Phe Phe Lea Gin
Lea Asn Ser Val Thr Thr Glu Asp Thr Ala Thr Tyr 808590 tac tgt gca aga tot ccc cot tac tat get atg gac

tac t 384 T Al | Tyr Trp Gly Gin 95100105110 46
ac 99% hgaadfd Tyl ¥§[a%89¥§%ﬁ§59%ewaT%gd&t%ésp yr Trp Gly Gin

gga ace ca gtc ace gtc ee tea r Val Ser Ser 115 <210> 39 <211> 136 <212>
PRT <213> Mus musculus <400> 39

{220

{221> modified_bhase
222> (24)..(25)
<223> |

<220>

221> modified base
<222> (29).. (30)
223> |

{2200

<{221> modified_base
222> (34).. (35)
223> 1

400> 34
geccacgogt cgactagtac gggnnggenn ZEgnng 36

210> 35

211> 20

<212> DNA

213> Artificial

{2200
223> An artificially synthesized primer seguence

<400> 35

ggocacgogt cgactagtac 20

<210> 36
211> 24



Met Arg Val Leu lle Leu Leu Trp Leu Phe Thr Ala Phe Pro Gly lle -15-10-5 Leu Ser Asp Val Gin Leu
Gin Glu Ser Gly Pro Gly Leu Val Lys Pro -11510 Ser Gin Ser Leu Ser Leu Thr Cys Thr Val Thr Gly Tyr
Ser lle Thr 15202530 Ser Asp Tyr Ala Trp Asn Trp lig Arg Gin Phe Pro Gly Asn Lys Leu 354045 Glu
Trp Met Gly Tyr lle Ser Tyr Ser Gly Ser Thr Ser Tyr Asn Pro 505560 Ser Leu Lys Ser Arg lle Ser lle
Thr Arg Asp Thr Ser Lys Asn Gin 657075 47 Phe Phe Leu Gin Leu Asn Ser Val Thr Thr Glu Asp Thr
Ala Thr Tyr 808590 Tyr Cys Ala Arg Ser Pro Pro Tyr Tyr Ala Met Asp Tyr Trp Gly Gin 95100105110
Gly Thr§ﬁr2yal Jﬁ}( Val Ser Ser 115 <210> 40 <211> 381

{213> Artificial

{2205
{223> An artificially synthesized primer sequence

<400> 36
ttcactgeeca tecaatettec actt 24

<{210> 37

211> 21

<212> DNA

213> Artificial

{2207
223> An artificially synthesized primer seguence

{400> 37
gatggataca gttggtgcag ¢ 21

<210> 38

211> 408

<212> DNA

213> Mus musculus

220>
221> (DS
<222> (1).. (408)

220>
{221> sig_peptide
<222> (i}.. (54)



<212> DNA <213> Mus musculus <220> <221> CDS <222>(1) .. (381) <220> <221> sig_peptide
<222>(1).. (60) <220> <221> mat peptide <222>(61).. (381) <400> 40 atg gag aca cat tct cag gtc ttt
gta tac atg ttg ctg tgg ttg tct48 Met Glu Thr His Ser @&in Val Phe Val Tyr Met Leu Leu Trp Leu Ser
-20-15-10-5 48 ggt gtt gaa gga gac att gig atg ace cag tct cac aaa tic atg tcc96 Gly Val Glu Gly Asp lle
Val Met Thr Gin Ser His Lys Phe Met Ser -11510 aca tca gta gga gac agg gtc age ate ace tgc aag gee
agt cag gat144 Thr Ser Val Gly Asp Arg Val Ser lle Thr Cys Lys Ala Ser Gin Asp

<2207
<{221> mat_peptide
222> {55).. (408)

{400> 38
atg aga gtg ctg att ott titg tgg ctg ttc aca gec ttt cct ggt ato 48
Met Arg Val Leu [le Leu Leu Trp Leu Phe Thr Ala Phe Pro Giy lle

-15 -10 -5

ctg tet gat gtg cag ctt cag gag teog gega cot gge otg gtg aaa cot 86
Leu Ser Asp Val Gin Leu Gin Glu Ser Gly Pro Gly Leu Val iLys Pro

tot cag tet otg tec ctc ace tge act gtec act gge tac teca atc ace 144
Ser GIn Ser Leu Ser Leu Thr Cys Thr Vai Thr Gly Tyr Ser iie Thr

agt gat tat geo tgg aac tgg atc cgg cag ttt cca gga aac aaa ctg 192
Ser Asp Tyr Ala Trp Asn Trp lle Arg GIn Phe Pro Gly Asn Lys Leu
35 40 45

gag tgg atg gepc tac ata age tac agt ggt age act age tac aac coa 240
Glu Trp Met Giy Tyr tle Ser Tyr Ser Giy Ser Thr Ser Tyr Asn Pro
50 55 60

tot ctec aaa agt cga atc tot atc act cga gac aca toe aag aac cag 288
Ser Leu Lys Ser Arg lle Ser ile Thr Arg Asp Thr Ser Lys Asn Gln
65 70 75

tte ttec ctg cag ttg aat teoct gtg act act gag gac aca goc aca tat 336
Phe Phe Leu Gin Leu Asn Ser Val Thr Thr Glu Asp Thr Ala Thr Tyr
86 85 80

tac tgt gea aga tot cooc cet tac tat get atg gac tac tgg ggf caa 384
Tyr Cys Ala Arg Ser Pro Pro Tyr Tyr Afa Met Asp Tyr Trp Gly GIn
95 100 105 110



152025 gtg ggt act gct gta gee tgg tat caa cag aaa cca ggg caa tct cctl92 Val Gly Thr Ala Val Ala Trp
Tyr Gin Gin Lys Pro Gly Gin Ser Pro 303540 aaa eta ctg att tac tgg gca tee acc egg cac act gga gtc
cct gat240 Lys Leu Leu lle Tyr Trp Ala Ser Thr Arg ks Thr lily Val Pro Asp 45505560 cgc ttc aca ggc
agt gga tct ggg aca gat tic act etc ace att age288 Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr
Leu Thr lle'Ser 657075 aat gtg cag tct gas gac ttg gca gat tat ttc tgt cag caa tat age336 Asn Val Gin
Ser Glu Asp Leu Ala Asp Tyr Phe Cys Gin Gin Tyr Ser 808590 age tat cct etc acg ttc ggt get ggg ace
aag ctg gag ctg aaa381 Ser Tyr Pro Leu Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys 95100105
<210> 41 <211> 127 <212> PRT <213> Mus musculus 49 Met Glu Thr His Ser Gin Val Phe Val Tyr
Met LelBBBUAPR 138 &k 2851814 0L8°GHF&/al Glu lily Asp lle Val Met Thr Gin Ser His LY2%Phe Met Ser
Gly Thr Ser Val Thr Val Ser Ser

115

210> 39

{211> 136

212> PRT

213> Mus musculus

<400> 39
Met Arg Val Leu lle Leu Leu Trp Leu Phe Thr Ala Phe Pro Gly lle

-15 =10 -5

Leu Ser Asp Val Gln Leu Glin Glu Ser Gly Pro Gly Leu Val Lys Pro
-1 1 5 10

Ser Gin Ser Leu Ser Leu Thr Cys Thr Val Thr Gly Tyr Ser lle Thr
15 20 25 30

Ser Asp Tyr Ala Trp Asn Trp lle Arg Gin Phe Pro Gly Asn Lys Leu
35 40 4h

Glu Trp Met Gly Tyr lie Ser Tyr Ser Gly Ser Thr Ser Tyr Asn Pro
50 55 60

Ser Leu Lys Ser Arg lle Ser lle Thr Arg Asp Thr Ser Lys Asn Gin
65 70 75



-11510 Thr Ser Val Gly Asp Arg Val Ser lle Thr Cys Lys Ala Ser Gin Asp 152025 Val lily Thr Ala Val
Ala Trp Tyr Gin Gin Lys Pro lily Gin Ser Pro 303540 Lys Leu Leu lle Tyr Trp Ala Ser Thr Arg His Thr
lily Val Pro Asp 45505560 Arg Phe Thr lily Ser lily S&F Gly Thr Asp Phe Thr Leu Thr He Ser 657075
Asn Val Gin Ser Glu Asp Leu Ala Asp Tyr Phe Cys Gin Gin Tyr Ser 808590 Ser Tyr Pro Leu Thr Phe
lily Ala lily Thr Lys Leu Glu Leu Lys 95100105 <210> 42 <211> 414 <212> DNA <213> Mus musculus
<220> <221> CDS <222>(1).. (414) <220> <221> sig_peptide <222>(1).. (57) <220>

Phe Phe Leu Gin Leu Asn Ser Val Thr Thr Glu Asp Thr Ala Thr Tyr

80

85

90

Tyr Cys Ala Arg Ser Pro Pro Tyr Tyr Ala Met Asp Tyr Trp Gly Gin

95

100 105

Gly Thr Ser Val Thr Val Ser Ser

<2102
<2112
212>
213>

<2200

221>
<2225

{2207
221>
222>

<220>
221>
222>

{4007

115

40
381
DNA

Mus musculus

£DS
(1).. (381)

sig peptide
(13.. (60)

mat peptide
(61).. (381)

40

110

atg gag aca cat tct cag gtec ttt gta tac atg ttg ctg tgg ttg tot 48
¥et Giu Thr His Ser Gln Val Phe Val Tyr Met Leu Leu Trp Leu Ser

~20

-15 -10

~b



<221> mat peptide <222>(58).. (414) <400> 42 atg gga tgg age tgg gtc ttt ctc ttc ctc ctg tca gga act
gca ggt48 Met Gly Trp Ser Trp Val Phe Leu Phe Leu Leu Ser Gly Thr Ala Gly -15-10-5 gtc cac tgc cag
gtc cag ctg sag cag tot gga get gag ctg gtg agg96 Vi@l His Cys Gin Val Gin Leu Lys Gin Ser Gly Ala
Glu Leu Val Arg -1 1510 cot ggg gct tca gtg aag ctg tcc tgc aag act tct gga tac atc ttc144 Pro Gly Ala
Ser Val Lys Leu Ser Cys Lys Thr Ser Gly Tyr lie Phe 152025 acc ago tac tgg att cac tgg gta aaa cag
agg tot gga cag ggc ctt192 Thr Ser Tyr Trp lle His Trp Val Lys Gin Arg Ser Gly Gin Gly Leu 30354045
gag tgosit oeeraggatidat &0 gga agtgetagiectdag tectaaktd@4aluTepdig AlacArg lle TgsPro Gly Thr

Gly Serelir Jy1 B AST, /8550 S GBS FICeYS G YS AGLTBAA T A2 Asp Lys Ser Ser Ser

657075
-1 1 5 10

aca tca gta gga gac ageg gitc age atc acc ige aag gee agt cag gat 144
Thr Ser Val Gly Asp Arg Val Ser [ile Thr Cys Lys Ala Ser fln Asp
15 20 25

gte gt act get gta gec tgg tat caa cag aaa cca ggg caz tct oot 192
Yal Giy Thr Ala Vai Ala Trp Tyr Gin Gin Lys Pro Giy GIn Ser Pro
30 35 40

aaa cta ctg att tac tgg geca tecec acc cgg cac act gga gtc cct gat 240
Lys Leu Leu lle Tyr Trp Ala Ser Thr Arg His Thr Gly Val Pro Asp
45 50 55 60

cgc ttc aca gegc agt gga tot ggg aca gat ttc act c¢te acc att agc 288
Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser
65 70 75

aat gtg cag tet gas gac ttg geoa gat tat tic tet cag caa tat asc 336
Asn Val Gin Ser Giu Asp Leu Ala Asp Tyr Phe Cys Gln Gin Tyr Ser
80 85 g0

agc tat cet ctoc acg ttc gegt gct gegg ace aag ctg gag cig aaa 381
Ser Tyr Pro Leu Thr Phe Gly Ala Gly Thr Lys Leu Gilu Leu Lys
95 100 10k

210> 41

211> 127

{212> PRT

<213> Mus musculus

<400> 41



act gcc tac atg cag etc ago ago ctg aaa tct gag gac tct got gtc336 Thr Ala Tyr Met Gin Leu Ser Ser Leu
Lys Ser Glu Asp Ser Ala Val 808590 tat ttc tgt gca aga tac cot ace tac gac tgg tac ttc gat gtc tgg384
Tyr Phe Cys Ala Arg Tyr Pro Thr Tyr Asp Trp Tyr Plag Asp Val Trp 95100105 ggc gca ggg acc acg gtc
ace gtc tcc tca414 Gly Ala Gly Thr Thr Val Thr Val Ser Ser 110115 <210> 43 <211> 138 <212> PRT
<213> Mus musculus <400> 43 Met Gly Trp Ser Trp Val Phe Leu Phe Leu Leu Ser Gly Thr Ala Gly
-15-10-5 Val His Cys Gin Val Gin Leu Lys Gin Ser Gly Ala Glu Leu Val Arg -11510 Pro Gly Ala Ser Val

Lys Lewger GyS+YS 105 3R QYnl WallernRevia29¢r R4 Leu Leu Trp Leu Ser
-20 ~15 ~10 =5

Gly Val Glu Gly Asp lle Val Met Thr Gin Ser His Lys Phe MWet Ser
-1 1 5 10

Thr Ser Val Gly Asp Arg Val Ser lle Thr Cys Lys Ala Ser Gin Asp
i5 20 25

Val Gly Thr Ala Val Ala Trp Tyr GIn Gin Lys Pro Gly Gln Ser Pro
30 35 40

Lys Leu Leu lle Tyr Trp Ala Ser Thr Arg His Thr Gly Val Pro Asp
45 50 55 60

Arg Phe Thr Gly Ser Giy Ser Gly Thr Asp Phe Thr Leu Thr lile Ser
65 70 75

Asn Val Gin Ser Giu Asp Leu Ala Asp Tyr Phe Cys GiIn GIn Tyr Ser
80 85 a0

Ser Tyr Pro Leu Thr Phe Gly Ala Gly Thr Lys Leu Giu Leu Lys
g5 100 105

210> 42

211> 414

{212> DNA

213> Mus musculus



30354045 Glu Trp He Ala Arg lle Tyr Pro Gly Thr Gly Ser Thr Tyr Tyr Asn 505560 Glu Lys Phe Lys Gly
Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser 657075 Thr Ala Tyr Met GIn Leu Ser Ser Leu Lys Ser
Glu Asp Ser Ala Val 808590 Tyr Phe Cys Ala Arg T§% Pro Thr Tyr Asp Trp Tyr Phe Asp Val Trp
95100105 Gly Ala Gly Thr Thr Val Thr Val Ser Ser 110115 <210> 44 <211> 381 <212> DNA <213>
Mus musculus <220> <221> CDS <222>(1).. (381) <220> <221> sig_peptide <222>(1).. (60)

{2207
{221> DS
222> (1).. (414)

{220>
221> sig peptide
222> (1)..(57)

{2207
{221> mat_peptide
222> (58).. (414)

<400> 42 :
atg gga tgg age tgg ctec tic ctc ctg tca gga act goa ggt 43
Met Gly Trp Ser Trp Phe Leu Phe Leu Leu Ser Gly Thr Ala Gly

-15 -10 -5

14
(o]
r+
pae
[

-l
[s\]

gtc cac tge cag gtc cag ctg aag cag tot gega get gag ctg gte age 096
Val His Cys Gin Val Gin Leu Lys Gin Ser Gly Ala Glu Leu V

o
2]
-
=5

iq

cet ggg got tca gtg aaeg ctg toc tege aag act tct gga tac atec tic 144
Pro Giy Ala Ser Val Lys leu Ser Cys Lys Thr Ser Gly Tyr lle Phe
15 20 25

acc age tac tgg att cac tgg gta aaa capg agg tet gga cag gge ottt 182
Thr Ser Tyr Trp lle His Trp Val Lys Gin Arg Ser Gly Gin Gly Leu
30 35 40 45

gag tgeg att gea ageg att tat cct gza acf ggt agt act tac tac aat 240
Glu Trp lie Ala Arg lle Tyr Pro Gly Thr Gly Ser Thr Tyr Tyr Asn

50 55 60

gag aag ttc aag ggc aag goc aca otg act gea gac aaa tooc too ageo 288



53 <220> <221> mat peptide <222> (60.. (381) <400> 44 atg gtt ttc aca cot cag alt ctt gga ctt atg ctt ttc
tgg att tea48 Met Val Phe Thr Pro Gin He Leu Gly Leu Met Leu Phe Trp lle Ser -20-15-10-5 gee tcc
aga ggt gat alt gtg cta act cag let cca gee ace ctg tcf96 Ala Ser Arg Gly Asp lle Val Leu Thr Gin Ser
Pro Ala Thr Leu Ser -11510 gtg act cca gga gat aga gtc agt ctt tee tgc agg gcc agt caa agtl44 Val Thr
Pro Gly Asp Arg Val Ser Leu Ser Cys Arg Ala Ser Gin Ser 152025 att ago aac tac eta cac tgg tat caa
caa aaa tea cat gag tot ccal92 lle Ser Asn Tyr Leu His Trp Tyr Gin Gin Lys Ser His Glu Ser Pro

303540 ggo CcitCionate padiat 9oktaR £aghicq alc 1R-080LalGFCLECR40 Ag Isgw Leu lle Lys Tyr Ala
Ser Gin Ser lle Ser G(Ig lle Pro Ser 4550556(% gg ttc agt ggc agt gga_tea ggg aca gat ttc act etc agt ate

aac288 Arg Phe Ser Ser Gly Ser Gly Thr Asp Phe Thr Leu Ser Ile Asn

act goc tac atg cag coic age age otg aaa ot gag gac tot get gtc 338
Thr Ala Tyr HMet Gin Leu Ser Ser Leu Lys Ser Glu Asp Ser Ala Val
80 85 a0

tat tte tgt gea aga tac cct ace tac gac tege tac tic gat glte teg 384
Tyr Phe Cys Ala Arg Tyr Pro Thr Tyr Asp Trp Tyr Phe Asp Val Trp
85 100 105

ggc goca gegg acc aceg gtc acc gitc toe tea 414
Gly Ala Gly Thr Thr VYal Thr Val Ser Ser
110 1156

<{210> 43

211> 138

212> PRT

213> WMus musculus

<400> 43

Met Gly Trp Ser Trp Val Phe Leu Phe Leu Leu Ser Gly Thr Ala Gy
~15 ~10 -5

Val His Cys Gln Val Gin Leu Lys Glin Ser Gly Ala Glu Leu Val Arg
-1 1 5 10

Pro Gly Ala Ser Val Lvs Leu Ser Cys Lys Thr Ser Gly Tvr tle Phe
15 20 25

Thr Ser Tyr Trp tle His Trp VYal Lys Gin Arg Ser Gly Gin Gly Leu



657075 agt gig gag act gee gat ttt gga atg tat Ito tgt caa cag agt aac336 Ser Val Glu Thr Glu Asp Phe -
Gly Met Tyr Phe Cys GIn GIn Ser Asn 808590 54 95100105 <210> 45 <211> 127 <212> PRT <213>
Mus musculus <400> 45 Met Val Phe Thr Pro Gin [ Leu Gly Leu Met Leu Phe Trp lie Ser -20-15-10-5
-Ala Ser Arg Gly Asp lie Val Leu Thr Gin Ser Pro Ala Thr Leu Ser -11510 Val Thr Pro Gly Asp Arg Val
Ser Leu Ser Cys Arg Ala Ser Gin Ser 152025 lle Ser Asn Tyr Leu His Trp Tyr Gin Gin Lys Ser His Olu
Ser Pro 303540 Arg Leu Leu lle Lys Tyr Ala Ser Gin Ser lle Ser Gly lle Pro Ser 45505560 Arg Phe Ser
Gly Ser4gly Ser Gly Thr Asp Phg Thr Leu Ser lle Asn £57075 45

Trp ile Ala Arg lle Tyr Pro Gly Thr Gly Ser Thr Tyr Tyr Asn
50 55 60

=
.

Giu Lys Phe Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser
65 70 ' 75

Thr Ala Tyr Met Gin Leu Ser Ser Leu Lys Ser Glu Asp Ser Ala Val
80 85 80

Tyr Phe Cys Ala Arg Tyr Pro Thr Tyr Asp Trp Tyr Phe Asp Val Trp
85 ' 100 105

Gly Ala Gly Thr Thr Val Thr Val Ser Ser
110 115

<210> 44

<211> 381

212> DNA

<{213> Mus musculus

{220>
221> €DS
222> {(1)..(381)

220>
221> sig _peptide
222> (1)..(60)



55 Ser Trp Pro Leu Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys 95100105 <210> 46 <211> 408
<212> DNA <213> Mus musculus <220> <221> CDS <222>(1).. (408) <220> <221> sig_peptide
<222> (1).. (54) <220> <221> mat peptide <222> (58).. (408) <400> 46 atg aga gtg ctg att ett ttg tgg
ctg ttc aca gcc ttt cct ggt aft48 Met Arg Val Leu lle Leu Leu Trp Leu Phe Thr Ala Phe Pro Gly lle
-15-10-5 ctg tct gat gtg cag ctt cag gag tog gga cot ggc ctg gtg aaa cot96 Leu Ser Asp Val Gin Leu Gin
Glu Ser Gly Pro Gly Leu Val Lys Pro -1 1510 tot cag tct ctg too ctc acc tgc act gtc act ggc tac tca atc
accl44 Ser Gin Ser Leu Ser Leu Thr Cys Thr Val Thr Gly Tyr Ser lle Thr

{2207
<221> mat_peptide
<222>  (81).. (381)

<400> 44
ateg gttt tte aca cct cag att ctt gga ctt atg ctt titc teg att teca 48
Met VYal Phe Thr Pro Gin lie Leu Gly Leu Met Leu Phe Trp lle Ser
-20 -15 -10 -5
goce toc aga pet gat att gig cia act cag tet cea goe ace cig tet - 06
Ala Ser Arg Gly Asp lle Val Leu Thr Gin Ser Pro Ala Thr Leu Ser
-1 1 5 10
gtg act cca gga gat aga gtc agt ottt toc tge age gec agt caa agt 144
Val Thr Pro Gly Asp Arg Val Ser Leu Ser Cys Arg Ala Ser Gin Ser
15 20 25
att age aac tac cta cac tgg tat caa caa aaa tca cat gag tct cca 182
lle Ser Asn Tvr Leu His Trp Tyr 6in Gin Lys Ser His Glu Ser Pro
30 35 40
age ctt ctc atc azg tat gct tec cag tooc atc tot gegg ate cco teo 240
Arg Leu Leu lle Lys Tyr Ala Ser Gin Ser lle Ser Gly ile Pro Ser
45 50 55 60
age tte agt gegc agt gga tca ggg aca gat tic act ctc agt ate aac 288
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Ser lle Asn
§5 70 75
agt gtg gag act gaa gat ttt gega atg tat ttc tet caa cag agt aac 336
Ser Val Glu Thr Glu Asp Phe Gly Met Tyr Phe Cys Gln Gin Ser Asn
80 g5 90
age tgg ccg cte acg ttc ggt gzel egg ace aag ctg gag ctg aaa 381

Ser Trp Pro Leu Thr Phe Giy Ala Gly Thr Lys Leu Glu Leu Lys



15202530 56 agt gat tat gcc tgg aac tgg atc egg cag ttt cca gga aac aaa ctgl92 Ser Asp Tyr Ala Trp
Asn Trp lle Arg Gin Phe Pro Gly Asn Lys Leu 354045 gag tgg atg ggc tac ata agc tac agt ggt ago act
age tac aac cca240 Glu Trp Met Gly Tyr lle Ser Tyr&er Gly Ser Thr Ser Tyr Asn Pro 505560 tct etc
aaa agt cga atc tot atc act cga gac aca tcc aag aac cag288 Ser Leu Lys Ser Arg ile Ser lle Thr Arg Asp
Thr Ser Lys Asn Gin 657075 Ito ttc ctg cag ttg aat tct gtg act act gag gac aca gee aca tat336 Phe Phe
Leu Gin Leu Asn Ser Val Thr Thr Glu Asp Thr Ala Thr Tyr 808590 tac tgt gca aga gcc etc cca tta ccc

| tgg ttt get tac tgggigc caa384 Tyr Cys Algpérg Ala Leu Pro Leu fy9 Trp Phe Ala Tyr Trp Gly Gin
95100105110 ggg act ctg gtc act gtc tot gca408 Gly Thr Leu Val Thr Val Ser Ala 115 <210> 47 <211>

136 <212> PRT <213> Mus musculus

210> 45

211> 127

212> PRT

<213> Mus musculus

<400> 45
Met Val Phe Thr Pro Gin lle Leu Gly Leu Met Leu Phe Trp {ie Ser

—20 =15 ~10 -5

Ala Ser Arg Gly Asp ile Val Leu Thr Gin Ser Pro Ala Thr Leu Ser
-1 1 5 10

Val Thr Pro Gly Asp Arg Val Ser lLeu Ser Cys Arg Ala Ser Glin Ser
15 20 25

ile Ser Asn Tyr Leu His Trp Tyr Gin Gin Lys Ser His Glu Ser Pro
30 35 40

Arg Leu Leu lle Lys Tyr Ala Ser Gin Ser lle Ser Gly lle Pro Ser
45 50 55 60

Arg Phe Ser Gly Ser Gly Ser Giy Thr Asp Phe Thr Leu Ser lle Asn
65 70 75

Ser Val Glu Thr Gilu Asp Phe Gly Met Tyr Phe Cys GiIn Gin Ser Asn
80 85 90



<400> 47 Met Arg Val Leu lle Leu Leu Trp Leu Phe Thr Ala Phe Pro Gly lle -15-10-5 57 Leu Ser Asp
Val Gin Leu Gin Glu Ser Gly Pro Gly Leu Val Lys Pro -11510 Ser Gin Ser Leu Ser Leu Thr Cys [hr Val
Thr Gly Tyr Ser lle Thr 15202530 Ser Asp Tyr Ala 'I% Asn Trp lle Arg Gin Phe Pro Gly Asn Lys Leu
354045 Glu Trp Met Gly Tyr lle Ser Tyr Ser Gly Ser Thr Ser Tyr Asn Pro 505560 Ser Leu Lys Ser Arg
lle Ser He Thr Arg Asp Thr Ser Lys Asn Gin 657075 Phe Phe Leu Gin Leu Asn Ser Val Thr Thr Glu
Asp Thr Ala Thr Tyr 808590 Tyr Cys Ala Arg Ala Leu Pro Leu Pro Trp Phe Ala Tyr Trp Gly Gin
95100105110 Gly Thr Leu Val Thr Val Ser Ala 115 <210> 48 <211> 381 <212> DNA

Ser Trp Pro Leu Thr Phe Glv Ala Gly Thr Lys Leu Glu Leu Lys
g 100 1056

w

<210> 46

{211> 408

<212> DNA

213> Mus musculus

220>
<221> €DS
<222> (1).. (408)

{220>
<221> sig _peptide
<222> (1).. (54)

{2202
221> mat_peptide
<222> (5B).. (408)

<400> 46
atg aga gtg ctg att coit tieg teg ctg ttec aca goco tit cet gegt atc 48
Met Arg Val Leu lle Leu Leu Trp Leu Phe Thr Ala Phe Pro Gly lle

~15 -10 )

ctg tet gat gtg cag ctt cag gag tog gea cet gee cotg gtg aza cot 96
Leu Ser Asp Val GIn Leu Gin Glu Ser &ly Pro Gly Leu Val Lys Pro
-1 1 5 10

tet cag toet ctg toc otec acc tge act gic act gge tac teca atec ace 144
Ser filn Ser Leu Ser Leu Thr Cys Thr Val Thr Gly Tyr Ser lle Thr
15 20 25 30



58 <213> Mus musculus <220> <221> CDS <222>(1).. (381) <220> <221> sig_peptide <222>(1)..
(60) <220> <221> mat_peptide <222> (61).. (381) <400> 48 atg gag aca cat tct cag gtc ttt gta tac atg
ttg ctg tgg ttg tct48 Met Glu Thr His Ser Gin Val Phé#®al Tyr Met Leu Leu Trp Leu Ser -20-15-10-5 ggt
.gtt gaa gga gac att gtg atg ace cag tot cac ass ttc atg tcc96 Gly Val Glu Gly Asp lle Val Met Thr Gin
Ser His Lys Phe Met Ser -11510 aca tca gta gga gac agg gtc ago atc acc tgc aag gcc agt cag gat144
Thr Ser Val Gly Asp Arg Val Ser lle Thr Cys Lys Ala Ser Gin Asp 152025

agt gat tat gooc tgg aac tgg atec cge cag ittt cca gga zac aaa ctg 182
Ser Asp Tyr Ala Trp Asn Trp lle Arg Gin Phe Pro Gly Asn Lys Leu
35 40 45

gag tgg atg ggo tac ata age tac agt ggt age act age tac aac coa 240
Giu Trp Met Gly Tyr lle Ser Tyr Ser Gly Ser Thr Ser Tyr Asn Pro
50 55 80

tot octc aaa agt ¢ga atc tct atec act cga gac aca toc aag aac cag 288
Ser i.eu Lys Ser Arg lle Ser lle Thr Arg Asp Thr Ser Lys Asn Gin
65 70 75

tte tte ;tg cag Ttg aat tet gtz act act gag gac aca goc aca tat 336
Phe Phe lLeu Gin Leu Asn Ser Val Thr Thr Glu Asp Thr Ala Thr Tyr

tac tgt geca aga goo cte cca tia coc tegg ttt got tac tgg gege caa 384
Tyr Cvs Ala Arg Ala Leu Pro Leu Pro Trp Phe Ala Tyr Trp Gly Gin
85 100 105 110

geg act ctg gte act gic tet gea 408
Gly Thr Leu Val Thr Val Ser Ala
115

210> 47
<211> 136
<212> PRT

<213> Mus musculus
400> 47

Met Arg Val Leu lle Leu lLeu Trp Leu Phe Thr Ala Phe Pro Gly lle
-15 -10 -5



gtg ggt act gct gta gec tgg tat caa cag ass cca ggg caa tot cct192 Val Gly Thr Ala Val Ala Trp Tyr Gin
Gin Lys Pro Gly Gin Ser Pro 303540 aaa cta ctg att tac tgg gca tcc acc egg cac act gga gtc cct gat240
Lys Leu Leu lle Tyr Trp Ala Ser Thr Arg His Thr GypVal Pro Asp 45505560 59 ego ttc aca ggc agt gga
tct ggg ace gat ttc act ctc acc att agc288 Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle
Ser 657075 eat gtg cag tot gaa gac ttg gca gat tat ttc tgt cag caa tat ago336 Asn Val Gin Ser Glu Asp
Leu Ala Asp Tyr Phe Cys Gin Gin Tyr Ser 808590 ago tat cct tac acg ttc gga ggg ggg ace aag ctg gee
eta aaa381 Ser Tyr Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu lle Lys 95100105 <210> 49 <211>

L R U R e

Ser Gin Ser Leu Ser Leu Thr Cys Thr Val Thr Giy Tvr Ser lle Thr
15 20 25 30

Ser Asp Tyr Ala Trp Asn Trp ile Arg Gln Phe Pro Gly Asn Lys Leu
35 40 45

Gliu Trp Met Gly Tyr [le Ser Tyr Ser Gly Ser Thr Ser Tyr Asn Pro
50 55 60

Ser leu Lys Ser Arg lle Ser lle Thr Arg Asp Thr Ser Lys Asn GIn
65 70 75

Phe Phe Leu Gin Leu Asn Ser Val Thr Thr Glu Asp Thr Ala Thr Tyr
80 85 80

Tyr Cys Ala Arg Ala Leu Pro Leu Pro Trp Phe Ala Tyr Trp Gly Gln
85 100 105 110

Gly Thr Leu Val Thr Vai Ser Ala
115

<210> 48
211> 381
<212> DNA



-11510 Thr Ser Val Gly Asp Arg Val Ser lle Thr Cys Lys Ala Ser Gin Asp 152025 Val Gly Thr Ala Val
Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ser Pro 303540 60 Lys Leu Leu lle Tyr Trp Ala Ser Thr Arg His
Thr Gly Val Pro Asp 45505560 Arg Phe Thr Gly Seb&ly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser
657075 Asn Val Gin Ser Olu Asp Leu Ala Asp Tyr Phe Cys Gin Gin Tyr Ser 808590 Ser Tyr Pro Tyr
Thr Phe Gly Gly Gly Thr Lys Leu Glu lle Lys 95100105 <210> 50 <211> 1401 <212> DNA <213>
Artificial <220> <223> An artificially synthesized nucleotide sequence <220>

<213> Mus musculus

220>
221> CDS
222> (1)..(381)

{220
{221> sig _peptide
222> (1).. (60)

<2207
<221> mat_peptide
222> (61)..{(381)

<400> 48
atg gag aca cat tct cag gte ttt gta tac atg ttg ctg tgz tig tot 48
Met Glu Thr His Ser Gln Val Phe Val Tyr Met Leu Leu Trp lLeu Ser
=20 =15 ~10 ~5
get gtt gaa gga gac att gtg atg acc cag tot cac aaa ttoc atg tce 86
Gly Val Glu Gly Asp lle Val Met Thr Gin Ser His Lys Phe Met Ser
-1 1 5 10
aca tca gta gga gac agg gic agc atc ace tgc aag gee agt cag gat 144
Thr Ser Val Gly Asp Arg Val Ser lie Thr Cys Lys Ala Ser Gin Asp
15 20 25
gtg gegt act get gta goc tgg tat caa cag aaa cca geg caa tet cet 182
Val Giy Thr Ala Val Ala Trp Tyr GIn Gin Lys Pro Gly Gin Ser Pro
30 : 35 40
aaa cta ctg att tac tgg geca tcc ace cgg cac act gga gte cect gat 240

Lys Leu Leu lle Tyr Trp Ala Ser Thr Arg His Thr Gly Val Pro Asp
45 50 b5 60



<221> CDS <222>(1).. (1398) <220> <221> sig_peptide <222> (1).. (54) <220> <221> mat_peptide
<222> (55)- (1398) 61 <400> 50 atg aga gtg ctg att ctt ttg tgg ctg ttc aca gcc ttt cct ggt atc48 Met Arg
Val Leu lle Leu Leu Trp Leu Phe Thr Ala Phe Pro (3¢ lle -15-10-5 ctg tot gat gtg cag ctt cag gag tog
‘gga cct ggc ctg gtg aaa cct96 Leu Ser Asp Val Gin Leu Gin Glu Ser Gly Pro Gly Leu Val Lys Pro -1
1510 tot cag tot ctg toe etc ace tgc act gtc act ggc tae tca atc accl44 Ser Gin Ser Leu Ser Leu Thr Cys
Thr Val Thr Gly Tyr Ser lle Thr 15202530 agt gat tat gee tgg aac tgg ate egg cag ttt cca gga aac aaa

ctg192 ek Ask T ARl TRASB LR He Abg Gi:PhS Proc.Chs At dyscbett age 288
Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser

85 70 75
aét gte cag tect gaa gac titg goa gat tat tte tgt cag caa tat age 336
Asni Val Gln Ser Glu Asp Leu Ala Asp Tyr Phe Cys Gin Gin Tyr Ser
80 85 80
agc iat cct tac acg ttc gega ggg geg acc aag ctg gaa ata aaa 381
Ser Tyr Pro Tyr Thr Phe Gly Gly Giy Thr Lys Leu Glu [fe Lys
85 100 105

210> 49
211> 127
212> PRT

<213> Mus musculus
<400> 49
Met Giu Thr His Ser 8in V¥al Phe Val Tyr Met Leu Leu Trp Leu Ser

-20 -15 =10 -5

Gly Val Glu Gly Asp lle Val Met Thr GIn Ser His Lys Phe Met Ser
-1 1 5 i0

Thr Ser Val Gly Asp Arg Val Ser lle Thr Cys Lys Ala Ser Gin Asp
15 20 25

Val Gly Thr Ala Val Ala Trp Tyr Gln Gln Lys Pro Gly Gin Ser Pro
30 35 40



354045 gag tgg atg ggc tac ata ago tac agt ggt ago act ago tac aac cca240 Glu Trp Met Gly Tyr lle Ser
Tyr Ser Gly Ser Thr Ser Tyr Asn Pro 505560 tot etc aaa agt cga atc tot ate act cga gac aca toe aag
aac cag288 Ser Leu Lys Ser Arg lle Ser lle Thr Arg&8sp Thr Ser Lys Asn Gin 657075 tto ttc ctg cag ttg
aat tot gtg act act gag gac aca gcc aca tat336 Phe Phe Leu Gin Leu Asn Ser Val Thr Thr Glu Asp Thr
Ala Thr Tyr 808590 tac tgt gca aga tot ccc cct tac tat got atg gac tac tgg ggt caa384 Tyr Cys Ala Arg
Ser Pro Pro Tyr Tyr Ala Met Asp Tyr Trp Gly Gin 95100105110 62 115120125 ttc ccc ctg gca ccc too

toe aag;ago age (9499909 20a-9Ch 1 9e8é80 RhayFroHieura Bro Ja1 Jeilyspser Thr Ser Gly Sly Thr
Ala Ala 130135140 ctg ggc tgc ctg gtc aag gac tac ttc ccc gaa cog gtg acg gt&)tog528 Leu Sly Cys Leu

Val Lys%Sp Tyr Phe Pro Glu P8 Val Thr Val Ser 145180155

Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lie Ser
65 70 75

Asn Val Gin Ser Glu Asp Leu Ala Asp Tyr Phe Cys Gin Gin Tyr Ser
80 85 20

Ser Tyr Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu lle Lys
85 100 105

<210> 50

<211> 1401

<212> DNA

<213> Artificial

{2205
223> An artificially synthesized nucieotide sequence

220>
<221> CDS
<222> (1)..(1398)

{220
221> sig peptide
222> {1).. (54)

220>
221> mat_peptide
<222> (h5).. (1398}



tgg aac tea ggc gee ctg ace agc ggc gtg cac ace ttc cog got gtc576 Trp Asn Ser Sly Ala Leu Thr Ser
Gly Val His Thr Phe Pro Ala Val 160165170 eta cag too tea gga etc tac tee etc age ago gtg gtg ace
gtg ccc624 Leu Gin Ser Ser Sly Lou Tyr Ser Lou Sé¥!Ser Val Val Thr Val Pro 175180185190 too age
age ttg ggc acc cag ace tac ate tgc aac gtg aat cac aag672 Ser Ser Ser Leu Sly Thr Gin Thr Tyr lle
Cys Asn Val Asn His Lys 195200205 coo ago aac ace aag gtg gac aag aaa gtt gag occ aaa tot tgt
gac720 Pro Ser Mn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys Asp 210215220 aaa act cac aca
tgc cca ccg tgc cca gca cot gaa etc ctg ggg gga768 Lys Thr His Thr Cys Pro Pro Gys Pro Ala Pro Glu
Leu Le%%ﬁ§ly%25230235 ccg tea gtc ttc etc ttc ccc cca aaa ccc aag gac ace etc atg ate816 Pro Ser
Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met lle 240245250 63 255260265270 gac cot gag
gtc aag @ﬂ’cgaa%atg@tﬁaéasg@%c e 5@ e g atbq Ao goc tit oot get ate

Met Arg Val Leu ile Leu Leu Trp Leu Phe Thr Ala Phe Pro Giy lle

-15 -10 -5
ctg tet gat gteg cag ottt cag gag tog gga oot ggc ctg gtg aaa cot 96
Leu Ser Asp Val Gin Leu Gin Glu Ser Gly Pro Gly Leu Val Lys Pro
-1 1 5 10
tet cag tet ctg tec ctec ace tge act gtc act ggc tac tea atc ace 144
Ser Gln Ser Leu Ser Leu Thr Cvs Thr Val Thr Gly Tyr Ser |le Thr
i5 20 25 30
agt gat tat egcc tgg sac tgeg atc cge cag tit cca gza zac azaa ctg 192
Ser Asp Tyr Ala Trp Asn Trp lle Arg Gln Phe Pro Gly Asn Lys Leu
35 40 45
gag tge atg gge tac ata agec tac agt ggt agc act age tac aac cca 240
Giu Trp Met Gly Tyr lie Ser Tyr Ser Gly Ser Thr Ser Tyr Asn Pro
50 5B §0
tect ctc aaa agt cga atc tot atc act cga pac aca tecc aag aac cag 288
Ser Leu Lys Ser Arg Ile Ser lle Thr Arg Asp Thr Ser Lys Asn Gin
65 70 - 75
ttec ttec ctg cag ttg aat tet gtg act act gag gac aca gecec aca fat 336
Phe Phe Leu Gin Leu Asn Ser Val Thr Thr Glu Asp Thr Ala Thr Tyr
80 85 80
tac tgt gba aga tet cec cct tac tat get atg gac tac tgg gegt caa 384
Tyr Cys Ala Arg Ser Pro Pro Tyr Tyr Ala Met Asp Tyr Trp Gly Gin
85 160 105 110
gega acc tca gtc ace gte toe tca gec teoe acc aag gge coca teg gio 432

Gly Thr Ser Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val



Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His 275280285 aat gee aag aca aag
CCg egg gag gag cag tac aac ago acg tac cgto60 Asn Ala Lys Thr Lys Pro Arg Glu Glu Gin Tyr Asn Ser
Thr Tyr Arg 290295300 gtg gtc ago gtc etc ace gtc &8y cac cag gac tgg ctg aat ggc aag1008 Val Val
Ser Val Leu Thr Val Leu His Gin Asp Trp Leu Asn Gly Lys 305310315 gag tac aag tgc aag gtc tee aac
aaa gee etc cca gee ccc ate gagl1056 Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro He
Glu 320325330 aaa ace ate tee aaa gee aaa ggg cag ccc cga gaa cca cag gtg tac1104 Lys Thr lle Ser
Lys Ala Lys Gly GIn Pro AfgsGlu Pro Gin Val Tyr 335340345350 ace ctgigéc cca tee egg gat gag ctg
ace aag aac cag gtc ago ctg1152 Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gin Val Ser Leu
355360365 ace tgc ctg gtc aaa ggc ttc tat ccc age gac ate goo gtg gag tgg1200 Thr Cys Leu Val Lys
Gly PhetTyrfue Sbt ASp e Aldo¢al Gluareh BT IPE38OgEERFEDRGo§Eagedg gag 486 aac tac aag

ace acepgpt 8601041248 Sht-SesAs8Lply (Aind2ro hik Asn Asp Byy Lits-TAra i Rro Pro Val

130 135 140
ctg gge tege ctg gtc azag gac tac tte ccc gas ceg gig acg gig tog 528
Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser
145 o 150 155
tgg aac. tca ggc gec ctg acce age ggo gte céé acc ttc cce got egte 576
Trp Asn Ser Gly Ata Leu Thr Ser‘Giy Yal His Thr Phe Pro Ala Val
160 165 170
cta cag tcc tea gza ctc tac toe cto age agc gtz gtg acc gie coe 624
Leu 8ln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro
175 180 185 180
tec age age tteg ggoc ace cag acce tac atc tge aac gig aat cac aag 672
Ser Ser Ser Leu Gly Thr Gin Thr Tyr Ile Cys Asn Val Asn His Lys
185 200 205
cce age aac acc aag gie gac aag aaa gtt gag ccc aaa tot tgt gac 720
Pro Ser Asn Thr Lys Val Asp Lvs Lys Val Glu Pro Lys Ser Cys Asp
210 215 220
aaa act cac aca tgc cca ccg tgec cca geca oot gaa ctec ctg ggg gga 768
Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Giu Leu Leu Gly Gly
225 230 235
ccg tca gte tte ote tic ccoc cca aaa coc aag gac acc c¢ic atg atc 816
Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met lle
240 245 250
toc cgg acc oot gag gic aca tge gteg gtg stg gac gtg age cac gaa 864

Ser Arg Thr Pra Glu Val Thr Cys VYal Val Val Asp Val Ser His Glu



385390395 64 400405410 aag agc agg tgg cag cag ggg aac gtc ttc tca tgc tcc gtg atg catl344 Lys
Ser Arg Trp Gin Gin Gly Asn Val Phe Ser Cys Ser Val Met His 415420425430 gag gct ctg cac aac cac
tac acg cag sag agc ctc tcc ctg tct ccgl392 Glu AlaéBeu His Asn His Tyr Thr GIn Lys Ser Leu Ser Leu
Ser Pro 435440445 ggt aaa tgal 401 Gly Lys <210> 51 <211> 466 <212> PRT <213> Atrtificial <220>
<223> Synthetic Construct <400> 51 Met Arg Val Leu lle Leu Leu Trp Leu Phe Thr Ala Phe Pro Gly lle
-15-10-5 Leu Ser Asp Val Gin Leu Gin Glu Ser Gly Pro Gly Leu Val Lys Pro -11510 Ser Gin Ser Leu
Ser Lewdhir Cys Thr Val Thr Glgglyr Ser lle Thr 152028530 270

gac cct gag gtc aag tte aac tgeg tac gitg gac ggo gtg sag gteg cat 912
Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Giy ¥al Glu Val His
275 280 285

aat gcc azg aca aag ccZ CEE gag gag cag tac aac age acg tac cgt 960
Asn Ata Lys Thr Lys Pro Arg Glu Glu Gin Tyr Asn Ser Thr Tyr Arg
290 295 300

gtg gte age gtec cotc acc gitc ctg cac cag gac tgg ctg aat gegc aag 1008
Val Val Ser Val Leu Thr Val Leu His GlIn Asp Trp Leu Asn Gly Lys
305 310 315

gag tac aag tge aag gtc tce mac aaa geoo ctc coe goo ooc atc gag 1056
Giu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro lle Glu

320 325 330
aaa acc atc tcc aaa EcG aaa ggg cag CCC Cga gaa ¢ca cag grg tac 1104
Lys Thr ile Ser Lys Ala Lys Gly GlIn Pro Arg Glu Pro Gin Val Tyr
335 340 345 350
acc ctg cooc cca toc cgg gat gag cig acc aag aac cag gic age cig 1152
Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gin Val Ser Leu
355 360 365
ace tge ctg gte aaa gege tic tat coc age gac atc goc gtg gag itgg 1200
Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp lle Ala Val Glu Trp
370 375 380
gag age aat ggg cag ccg gag aac aac tac aag acc acg cct coce gig 1248
Giu Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val
385 380 385
ctg gac tco gac gegc icc tic tic cte tac agc aag ctc acec gig gac 1296

Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp



65 Ser Asp Tyr Ala Trp Asn Trp lle Arg Gin Phe Pro Gly Asn Lys Leu 354045 Glu Trp Met Gly Tyr lle
Ser Tyr Ser Gly Ser Thr Ser Tyr Asn Pro 505560 Ser Leu Lys Ser Arg lle Ser lle Thr Arg Asp Thr Ser
Lys Asn Gin 657075 Phe Phe Leu Gin Leu Asn SerS¢al Thr Thr G u Asp Thr Ala Thr Tyr 808590 Tyr
Cys Ala Arg Ser Pro Pro Tyr Tyr Ala Met Asp Tyr Trp Gly Gin 95100105110 Gly Thr Ser Val Thr Val
Ser Ser Ala Ser Thr Lys Gly Pro Ser Val 115120125 Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly
Gly Thr Ala Ala 130135140 Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser
145150155 &@Leu Gin Ser Ser Glydgu Tyr Ser Leu Ser 8#p Val Val Thr Val Pro 175180185190

aag agc agg tgg cag cag pegg aac gte tte tea tzo tec gteg ate cat 1344
Ive Ser Arg Trp Gin Gin Gly Asn Val Phe 8sr Cys Ser Val Met His
415 420 425 430
gag got ctg cac aac cac tac acg cag aag age ctc toe ctz tot cog 1392
Glu Ata Leu His Asn His Tyr Thr Gin Lys Ser Leu Ser leu Ser Pro
435 440 445
ggt ama tga 1401
Gly Lys
<210> 51
{211> 466
<{212> PRT

213> Artificial

{220>
223> S8ynthetic Construct

<400> 51
Met Arg Val Leu lle Leu Leu Trp Leu Phe Thr Ala Phe Pro Gly lle

-~15 ~10 =

Leu Ser Asp Val Gin Leu Gln Glu Ser Giy Pro Gly Leu Val Lys Pro
-1 1 5 10

Ser Gin Ser Leu Ser Leu Thr Cys Thr Val Thr Gly Tyr Ser Ile Thr
15 20 25 30



Ser Ser Ser Leu Gly Thr Gin Thr Tyr lle Cys Asn Val Asn His Lys 195200205 Pro Ser Asn Thr Lys Val
Asp Lys Lys Val Glu Pro Lys Ser Cys Asp 210215220 Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro
Glu Leu Leu Gly Gly 225230235 Pro Ser Val Phe L&& Phe Pro Pro Lys Pro Lys Asp [hr Leu Met lle
240245250 Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu 255260265270 Asp Pro
Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His 275280285 Asn Ala Lys Thr Lys Pro Arg Glu
Glu Gin Tyr Asn Ser Thr Tyr Arg 290295300 67 Glu Tyr Lys Gys Lys Val Ser Asn Lys Ala Leu Pro Ala
Pro lle Glu 320325330 Lys Thr lle Ser Lys Ala Lys Gly Gin Pro Arg Glu Pro Gin Val Tyr 335340345350

Thr Leu Pro pro Ser AT AR GluL 4, Th1 LYg AR SIRNehSS 51 255390265,
35 40 45

Glu Trp Met Gly Tyr lle Ser Tyr Ser Gly Ser Thr Ser Tyr Asn Pro
50 55 60

Ser Leu Lvs Ser Arg lle Ser lle Thr Arg Asp Thr Ser Lys Asn Gin
65 70 75

Phe Phe Leu Gln Leu Asn Ser Val Thr Thr Glu Asp Thr Ala Thr Tyr
80 B5 90

Tyr Cys Ala Arg Ser Pro Pro Tyr Tyr Ala Met Asp Tyr Trp Gly GlIn
95 100 105 110

Gly Thr Ser Val Thr Val Ser Ser Afa Ser Thr Lys Gly Pro Ser Val
115 120 125

Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala
130 135 140

leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser
145 150 155

Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val
160 165 170



Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp lle Ala Val Glu Trp 370375380 Glu Ser Asn Gly Gin Pro
Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val 385390395 Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser
Lys Leu Thr Val Asp 400405410 Lys Ser Arg Trp GB6Gin Gly Asn Val Phe Ser Cys Ser Val Met His
415420425430 Glu Ala Leu His Asn His Tyr Thr Gin Lys Ser Leu Ser Leu Ser Pro 435440445 <210>
52 <211> 705 <212> DNA <213> Artificial <220> <223> An artificially synthesized nucleotide
sequence <220> <221> CDS <222> (1).. (702) <220> <221> sig_peptide <222>(1).. (60) <220>
<221> mat peptide

Leu Gin Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro

175 180 185 180

Ser Ser Ser Leu Gly Thr Gln Thr Tyr [le Cys Asn Val Asn His Lys
185 200 205

Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys Asp
210 215 220 '

Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly
225 230 235

Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met lle
240 245 250

Ser Arg Thr Pro Glu Val Thr Cys Val Vai{ Val Asp Val Ser His Glu
255 260 265 270

Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His
275 280 285

Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser Thr Tyr Arg
290 295 300

Val Val Ser Val Leu Thr Val Leu His Gin Asp Trp Leu Asn Gly Lvs
305 310 315



<222> (61).. (702) <400> 52 atg gag aca cat tot cag gtc ttt gta tac atg ttg ctg tgg ttg tot48 Met Glu Thr
His Ser Gin Val Phe Val Tyr Met Leu Leu Trp Leu Ser -20-15-10-5 ggt gtt gaa gga gac att gtg atg acc
cag tct cac aaa ttc atg tcc96 Gly Val Glu lily Asp lle &&al Met Thr Gin Ser His Lys Phe Met Ser -1 1510
aca tca gta gga gac agg gtc ago atc acc tgc aag gcc agt cag gatl44 Thr Ser Val Gly Asp Arg Val Ser
lle Thr Cys Lys Ala Ser Gin Asp 152025 69 Val Sly Thr Ala Val Ala Trp Tyr Gin Gin Lys Pro Sly Gin
Ser Pro 303540 aaa eta ctg att tac tgg gca tee ace egg cac act gga gtc cct gat240 Lys Leu Leu lle Tyr
Trp Ala Ser Tim Arg His Thr Sly Val Pro Asp 45505560 cgc ttc aca ggc agt gga tct ggg aca gat ttc act

etc ace it age283 Af y er Sly Thr Asp Phe Thg Ley Thr lle Ser 657075 aat gtg
cag tot g4 é'é'nlgyﬁc g’g fgﬁ i(yﬁ ﬁ&g pm fILnEReY Tl
320

Lys Thr ile Ser Lys Ala Lvys Gly Gln Pro Arg Glu Pro GIn Val Tyr
335 340 345 350

Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln Val Ser Leu
365 360 365

Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp ile Afa Val Glu Trp
370 375 380

Glu Ser Asn Glv Gin Pro Giu Asn Asn Tyr Lys Thr Thr Pro Pro Val
385 390 385

feu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp
400 405 410

Lys Ser Arg Trp Gin GIn Giy Asn Val Phe Ser Cys Ser Val Met His
415 420 425 430

Glu Ala Leu His Asn His Tyr Thr Gin Lys Ser Leu Ser Leu Ser Pro
435 440 445

Gly Lys



Asn Val Gin Ser Glu Asp Leu Ala Asp Tyr Phe Cys Gin Gin Tyr Ser 808590 age tat cct ctc acg ttc ggt
got ggg ace aag ctg gag ctg aaa cga384 Ser Tyr Pro Leu Thr Phe Sly Ala Sly Thr Lys Leu Glu Leu Lys
Arg 95100105 act gtg get gca cca tct gtc ttc atc ttc 68y cca tct gat gag cag432 Thr Val Ala Ala Pro Ser
Val Phe lle Phe Pro Pro Ser Asp Glu Gin 110115120 ttg aaa tot gga act gee tot gtt gtg tgc ctg ctg aat
aac ttc tat480 Leu Lys Ser Sly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr 125130135140 ccc
aga gag goo aaa gta cag tgg aag gtg gat aac gee etc caa tog528 Pro Arg Glu Ala Lys Val Gin Trp Lys
Val Asp Asn Ala Leu Gin Ser 145150155 ggt aac too cag gag agt gtc sea gag cag gac age aag gac
age ace576 Sly Asn Ser Gin Glu Ser Val Thr Glu Sin Asp Ser Lys Asp Ser Thr 160165170 70 Tyr Ser
Leu Ser éPa'hrEEeu Thr Leu Ser Lys Ala Asp Tyr Glu Lys 175180185 cac aaa gtc tac gee tgc gaa gtc
ace cat €agiggciif age tog cc672

<212> DNA
{213> Artificial

{220
223> An artificially synthesized nucleotide sequence

{220>
{221> €DS
<222> (1).. (702)

{2207
221> sig peptide
<222> (1).. (60)

<{220>
{221> mat_peptide
<222> (81).. (702)

<400> 52

atg gag aca cat tct cag gte ttt gta tac atg ttg ctg tgg tig tet 48
Met Glu Thr His Ser Gln Val Phe Val Tyr Met Leu Leu Trp Leu Ser

-20 -15 ~10 -5

ggt gttt gaa gga gac att gteg atg acc cag tet cac aaa tic ateg teo 96

Gly Val Glu Giy Asp lle Val Met Thr Gin Ser His Lys Phe Met Ser

aca tca gia gga gac agg gic age atc acc tec aag gee agil cag gat 144
Thr Ser Val Gly Asp Arg Val Ser lle Thr Cys Lys Ala Ser &ln Asp
15 20 25

gtg get act get gta gee tegg tat caa cag aaa cca gegg caa tct cot 192



His Lys Val Tyr Ala Cys Glu Val Thr His Gin Gly Leu Ser Ser Pro 190195200 gtc aca aag age ttc aac
agg gga gag tgc tag705 Val Thr Lys Ser Phe Asn Arg Gly Glu Cys 205210 <210> 53 <211> 234
<212> PRT <213> Atrtificial <220> <223> Syntheticggonstruct <400> 53 Met Glu Thr His Ser Gin Val
Phe Val Tyr Met Leu Leu Trp Leu Ser -20-15-10-5 Gly Val Glu Gly Asp lle Val Met Thr Gin Ser His Lys
Phe Met Ser -11510 Thr Ser Val Gly Asp Arg Val Ser lle Thr Cys Lys Ala Ser Gin Asp 152025 Val Gly
Thr Ala Val Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ser Pro 303540 71 Lys Leu Lea lle Tyr Trp Ala Ser

Thr Arg lis TG Gl V@l EreAsR 407A55R0- AA9-PRETIF Sl 8T Bl 1Res&plir Asp Phe Thr Lea Thr

lle Ser
30 35 40

[

aga ota ctg att tac tgeg goa toc acc cgg cac act gga gte oot gat (240
Lys Leu Leu lle Tyr Trp Ala Ser Thr Arg His Thr Gly Val Pro Asp

45 50 55 60
cgec ttc aca ggc agt gga tot geg aca gat tte act ctc acc att ago 288
Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser
65 70 ' 75
aat gtg cag tct gaa gac tig gea gat tat titc tgt cag caa tat asc 336
Asn Va! Gin Ser Glu Asp Leu Ala Asp Tyr Phe Cys Gin Gin Tyr Ser
80 85 a0

agc tat cot ctc acg tic get got ggg acc aag otg gag cig aasa cga 384
Ser Tyr Pro Leu Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys Arg

85 100 105

act gig got goa cca tot gtec ttc atc ttc ccg cca tot gat gag cag 432
Thr Vai Ala Ala Pro Ser Val Phe ile Phe Pro Pro Ser Asp Glu Gin
110 115 120

ttg aaa tot gga act gec tot ght gtg tge ¢tg ctg aat aac tic tat A80
Leu Lys Ser Gly Thr Ala Ser Vai Val Cys Leu Leu Asn Asn Phe Tyr
125 130 135 140

cGC aga gag gcc aaa gta cag tegg aag gig gat aac goc ctc caa itog 528
Pro Arg Glu Aia Lys Val Gin Trp Lys Val Asp Asn Ala Leu Gin Ser
145 150 165

ggt aac toco cag gag agt gic aca gag cag gac agc aag gac age aco 576
Gly Asn Ser Gin Glu Ser Val Thr Glu Gin Asp Ser Lys Asp Ser Thr
160 165 170

tac age ctec age age ace ctg acg cig agec aaa gca gac tac gag aaa 624



657075 Asn Val GIn Ser Glu Asp Lea Ala Asp Tyr Phe Cys Gin Gin Tyr Ser 808590 Ser Tyr Pro Lea
Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys Arg 95100105 Thr Val Ala Ala Pro Ser Val Phe lle Phe
Pro Pro Ser Asp Glu Gin 110115120 Lea Lys Ser Gy Thr Ala Ser Val Val Cys Lea Lea Asn Asn Phe
Tyr 125130135140 Pro Arg Glu Ala Lys Val Gin Trp Lys Val Asp Asn Ala Leu Gin Ser 145150155 Gly
Asn Ser Gin Glu Ser Val Thr Glu Gin Asp Ser Lys Asp Ser Thr 160165170 72 His Lys Val Tyr Ala Cys
Glu Val Thr His Gin Gly Leu Ser Ser Pro 190195200 Val Thr Lys Ser Phe Asn Arg Gly Glu Cys 205210

<210> Sﬁy,ﬁ&é? l}é‘l??Sétzjsze?WfA Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys
175 180 185

cac aaa gtc tac gooc tego paa gte acc cat cag gegoc otg age fog coe 677
His Lys Val Tyr Ala Cys Glu Val Thr His Gin Gly Leu Ser Ser Pro
180 196 200

gtc aca aag age titc aac agg gga gag tgc tag 705
Val Thr Lvs Sar Phe Asn Arg Gly Glu Cys
205 210

210> 53
211> 234
212> PRT

213> Artificial

<2200
223> Synthetic Construct

<400> 53
Met Glu Thr His Ser GIn Val Phe Val Tyr Met Leu Leu Trp Leu Ser

~20 ~15 -10 -5

Gly Val Glu Gly Asp 1le Vai Met Thr Gin Ser His Lys Phe Met Ser
-1 1 5 10

Thr Ser Val Gly Asp Arg Val Ser Ile Thr Cvs Lys Ala Ser Gin Asp
15 20 25

Val Gly Thr Ala Val Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ser Pro
30 35 490



<213> Artificial <220> <223> An artificially synthesized nucleotide sequence <220> <221> CDS
<222>(1).. (1404) <220> <221> sig_peptide <222>(1).. (57) <220> <221> mat_peptide <222> (55)..
(1404) <400> 54 atg gga tgg agc tgg gtc ttt ctc ttc cid ctg tca gga act gca ggt48 Met Gly Trp Ser Trp
Val Phe Leu Phe Leu Leu Ser Gly Thr Ala Gly -15-10-5 73 gtc cac tgc cag gtc cag ctg aag cag tct gga
get gag ctg gtg agg96 Val His Cys Gin Val Gin Leu Lys Gin Ser Gly Ala Glu Leu Val Arg -11510 cct
ggg gct tea gtg aag ctg tcc tgc aag act tct gga tac atc ttc144

Lys Leu Leu fle Tyr Trp Ala Ser Thr Arg His Thr Gly Val Pro Asp
45 50 55 60

Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser
65 70 75

Asn Val Gln Ser Glu Asp Leu Ala Asp Tyr Phe Cys Gin Gin Tyr Ser
80 85 90

Ser Tyr Pro Leu Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys Arg
95 100 105

Thr Val Ala Ala Pro Ser Val Phe i[ie Phe Pro Pro Ser Asp Giu GIn
110 115 120

Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr
i25 130 135 140

Pro Arg Glu Ala Lys Val Gin Trp Lys Val Asp Asn Ala lLeu Gln Ser
145 150 1556

Gly Asn Ser GiIn Giu Ser Val Thr Glu Gin Asp Ser Lys Asp Sér Thr
160 165 170

Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys
175 180 185



Pro Gly Ala Ser Val Lys Leu Ser Cys Lys Thr Ser Gly Tyr lle Phe 15202530 acc agc tac tgg alt cac tgg
gta aaa cag agg tel gga cag ggc ctt192 Thr Ser Tyr Trp lle His Trp Val Lys Gin Arg Ser Gly Gin Gly
Leu 354045 gag tgg alt gca agg alt tat cct gga act ggt agt act tac tac aat240 Glu Trp lle Ala Arg lle Tyr
Pro Gly Thr Gly Ser Thr Tyr Tyr Asn 505560 gag aag ttc aag ggc aag gee aca ctg act gca gac aaa tee
tee agc288 Glu Lys Phe Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser 657075 act gee tac atg
cag etc age ago ctg aaa let gag gac tel get gtc336 Thr Ala Tyr Met Gin Leu Ser Ser Leu Lys Ser Glu
Asp Ser Ala Val 808590 tat ttc tgt gca aga tac cct ace tac gac tgg tac ttc gat gtc tgg384 Tyr Phe Cys
Ala Arg Tyr Pro Thr Tyr Asp Trp Tyr Phe Asp Val Trp 95100105110 ggc gca ggg ace acg gtc ace gtc
tee tea gee tcc ace aag ggc ccad32 Gly Ala Gly Thr Thr Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro

115120125 tege0iaiicReE £1G OBAsCONLtor: legrag pY @ Acellnt 400 JB R@489-Ser Val Phe Pro Leu
Ala Pro Ser ?&,}( Lys Ser Thr Ser GI){Q%\Iy Thr 200

Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
2056 210

210> 54

211> 1407

<212> DNA

213> Artificial

{2205

£223> An artificially synthesized nucleotide sequence

{220
{221> CDS
222> (1).. (1404)

{220
221> sig_peptide
222> (Q1)..(57)

{2200
<221 > mat_peptide
(222> (55).. (1404)

400> 54
atg gga tgg age tgg gte tit ctec tic otc ctg tca gga act goa ggt 48
Met Gly Trp Ser Trp Val Phe Leu Phe Leu Leu Ser Gly Thr Ala Gly

-15 ~10 -5



130135140 74 gcg gee ctg ggc tgc ctg gtc aag gac tac ttc cc gaa cog gtg acg528 Ala Ala Leu Gly Cys
Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr 145150155 gtg tcg tag sac tea ggc gee ctg ace ago ggc
gtg cac ace ttc cog576 Val Ser Trp Asn Ser Gly Ala’Beu Thr Ser Gly Val His Thr Phe Pro 160165170
got gtc eta cag toe tea gga etc tac toe etc ago age gtg gtg ace624 Ala Val Leu Gin Ser Ser Gly Leu
Tyr Ser Leu Ser Ser Val Val Thr 175180185190 gtg ccc toe ago age ttg ggc ace cag ace tac ate tgc
aac gtg aat672 Val Pro Ser Ser Ser Leu Gly Thr Gin Thr Tyr lle Cys Asn Val Asn 195200205 cac aag

CCC agesz@acare By gig ggesa@@aaaggﬁa@ag@maag@t@ﬂtl-&swﬂ’rgtgeaaﬁsn Thr Lg$ Val Asp Lys
Lys Val,Glu Pro Lys Ser 2 2 g c gca cot gas etc
ctg768 yg Esp % ?ﬁr H%ggr]r@% 99 % X?ﬂ%ﬂré Eﬁf&%ﬁ?%ﬁgt 2%5%30235 ggg gga cog

tea gtc ttc etclttc tee cca aaa coo a%g gac ace et0816

cct ggg got tca gte aag otg tee tge aag act tot gega tac atc tic 144
Pro Gly Ala Ser Val Lys Leu Ser Cys Lys Thr Ser Gly Tyr lle Phe

i5 20 25 30

acc agc tac tgg att cac tgg gta aaa cag agg teot gga cag ggc ottt 192
Thr Ser'Tyr Trp 1le His Trp Val Lys Gin Arg Ser Gly Gin Gly Leu

35 40 45
gag tgg att gea agg att tat cct gga act ggt agt act tac tac aat 240
Glu Trp lle Ata Arg lle Tyr Pro Gly Thr Gly Ser Thr Tyr Tyr Asn
50 55 60
gag aag ttc aag gegc aag gec aca otg act gea gac aaa teoc teo age 288
Glu Lys Phe Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser
65 70 75
act gcc tac atg cag coic ago ago cig aaa tot gag gac ol got gic 336

Thr Ala Tyr Met Gln Leu Ser Ser Leu Lys Ser Glu Asp Ser Ala Val

80 85 90
tat tte tgt goa aga tac oot acc tac gac tgg tac tic gat gte tgg 384
Tyr Phe GCys Ala Arg Tyr Pro Thr Tyr Asp Trp Tyr Phe Asp Val Trp
95 100 105 110
gegc gca ggg acc acg gic acc gte tec teca geoc teo ace aag ggo coa 432
Gly Ala Gly Thr Thr Val Thr Val Ser Ser Atla Ser Thr Lys Gly Pro
115 120 125
tcg gte ttc cee ctg gea coc toc toc aag age ace tet ggeg gge aca 480

Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr
130 135 140



Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu 240245250 atg ate toe egg ace cct
gag gtc sea tgc gtg gtg gtg gac gtg ago864 Met lle Ser Arg Thr Pro Glu Val [hr Cys Val Val Val Asp Val
Ser 255260265270 cac gaa gac cot gag gtc sag Ito/4ac tgg tac gtg gac ggc gtg gag912 His Glu Asp
Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu 275280285 75 gtg cat aat gee aag aca aag cog
egg gag gag cag tac aac age acg960 Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gin Tyr Asn Ser
Thr 290295300 tac cgt gtg gtc agc gtc etc ace gtc ctg cac cag gac tgg ctg aat1008 Tyr Arg Val Val Ser
Val Leughhar ¥al ey HiscGirdspd ptkebadspad053d 0845 gge aag gag tatzaagdgc aagifie too aac aaa

gee etc ¢67 9o £ee1856 B¢ Lys QU TYLLYRGYRIVSNAISET A by AlA Ly Pro Ala Pro

320325330 &t6 gag aaa ace ate too aaa g@o aaa ggg cag ccc c%a gaa cca cagl104 lle Glu Lys Thr lle
Ser Lys Ala Lys &# Gin Pro Arg Glu Prd @in 335340345350

gtg tor tge aac tca gec goc ctg acc age gge gig cac ace tic ccg 5786
Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro
160 165 170

gct gte cta cag toe tea gega cte tac tec ctec age age gig gig ace 624
Ala Val Leu Glin Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr
17hb 180 185 180

gteg ccc tec age ago tig ggc ace cag acc tac atc tgc aac gig aat 672
Val Pro Ser Ser Ser Leu Gly Thr Gin Thr Tyr itle Cys Asn Val Asn
195 200 205

Gac aag CCo agc aac acc aag gteg gac aag aaa git gag ccec aaa tot 120
His Lys Pro Ser Asn Thr Lys Val Asp Lvs Lys Val Glu Pro Lys Ser
210 215 220

ceca ocg tge cca gea oot gaa ote ctg 768

rt+
oy
[#]

tgt gac aas act cac aca
Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu

225 230 235
gegg gga ceg toa gte tic ctc tic coce cca aaa coe zag gac acc cte B16
Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu
240 245 250
ate atec toco cgg acc cct gag gic aca tege gltg gtg gitg gac gig age 864
Met lle Ser Arg Thr Pro 8lu VYal Thr Cys Val Vai Val Asp Val Ser
255 260 265 270
cac gaa gac ccl gag gtc'aag ttc aac tgpg tac gtg gac ggc gtg gag 912

His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu
275 280 285



gtg tac ace ctg ccc cca tee egg gat gag ctg ace aag aac cag gtc1152 Val Tyr Thr Leu Pro Pro Ser Arg
Asp Glu Leu Thr Lys Asn Gin Val 355360365 age ctg ace tgc ctg gto aaa ggc ttc tat ccc age gac ate
gcc gtg1200 Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp lle Ala Val 370375380 gag tgg gag
age aat ggg cag ccg gag aac aac tae aag ace acg cot1248 Glu Trp Glu Ser Asn Gly Gin Pro Glu Asn
Asn Tyr Lys Thr Thr Pro 385390395 ccc gtg ctg gac tee gac ggc tee ttc ttc ctc tac ago aag etc
acel296 Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr 400405410 gtg gac aag
ago agoete 620 6ay @88 %@@géﬁétratgaée@ t@@gggglg?:éég\/abésmbyaa%eeédga}igo Gin Gaggsly Asn Val
Phe Ser, Cy Ser Val 54204 E ca aa gacd tac g cag aag age etc tee
Bl S A THER 5 ;

ctg1392 IS %ﬁu a Le{J His 'As er Leu er Leu 435440445 tct ccg ggt aaa
tgal407 Ser Pro Gly 9§ 300

tac cgt gty gte age gte cte acc gic ctg cac cag gac tgg ctg aat 1068

Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gin Asp Trp Leu Asn

305 310 315
gec aag gag tac aag tgec aag gtc tcc aac asa gcoc ctc cca goo coe 1058
Gly Lyvs Glu Tyr Lys Gvs Lys Val Ser Asn Lys Ala Leu Pro Ala Pro
320 325 330

atc gag aaa acc atd tcc aaa goc aaa EEgE cag GGG CEZa gaa cca cag 1104

fle Glu Lys Thr ile Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro Gin

335 340 345 350

gtg tac acce ctg coc coa tec coge gat gag clg acc aag aac cag gto 1152

Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gin Val

355 360 365

ccc age gac atc goo gle 1200

ri

agc ¢tg ace tee oig gtc aas gge tic ta
Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp lle Ala Val

370 375 380
gag tgg gag age aat ggeg cag cog gag aac aac tac aag acc acg oot 1248
Giu Trp Giu Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro
3856 380 395
coc gtg otg gac tcc gac ggoc teco titc tte ctec tac age aag ctc ace 1296
Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr
400 405 410
gtg gac aag agc agg tgg cag cag ggg aac gte tic tea tegc tee gig 1344

Val Asp Lys Ser Arg Trp Gin Gin Gly Asn Val Phe Ser Cys Ser Val
415 420 425 430



450 <210> 55 <211> 468 <212> PRT <213> Atrtificial <220> <223> Synthetic Construct <400> 55 Met
Gly Trp Ser Trp Val Phe Leu Phe Leu Leu Ser Gly Thr Ala Gly -15-10-5 Val His Cys Gin Val Gin Leu
Lys Gin Ser Gly Ala Glu Leu Val Arg -11510 Pro Gly6Ala Ser Val Lys Leu Ser Cys Lys Thr Ser Gly Tyr
lle Phe 152025 Thr Sec Tyr Trp lle His Trp Val Lys Gin Arg Ser Gly Gin Gly Leu 30354045 77 505560
Glu Lys Phe Lys Gly Lys Ala Thr Leu Thr Ala-Asp Lys Ser Ser Ser 657075 Thr Ala Tyr Met Gin Leu
Ser Ser Leu Lys Ser Glu Asp Ser Ala Val 808590 Tyr Phe Cys Ala Arg Tyr Pro Thr Tyr Asp Trp Tyr

Phe AspMakhep 251 Q0106tg cac aac cac tac acg cag aag agc ctc tcc otg

Met His Glu Ala Leu His Asn His Tyr Thr Gin Lys Ser Lau Ser Leu

435

tct cog gegt aaa tga

Ser Pro Gly Lys

210>
211>
Q12>
213>

<2200
223>

<4007

450
hh
468
PRT
Artificial

Synthetic Construct

55

Met Gly Trp Ser Trp Val

~15

Val His Cys Gln Val

-1 1

Pro Gly Ala Ser Val

15

Thr Ser Tyr Trp ile

30

Giu Trp lie Ala Arg

Gin

Lys

His
35

Phe Leu Phe

Leu Lys Gln
5

Leu Ser Cvys
20

irp Val Lvs

Tyr Pro Gly

440

Leu

~10

Ser

Y

Glin

Thr

445

Leu Ser Gly Thr Ala Gly
-5

Gly Ala Glu Leu Val Arg
10

Thr Ser Gly Tyr Ille Phe
25

Arg Ser Gly Gin Gly Leu
40 45

Gly Ser Thr Tvr Tyr Asn

1382

1407



Gly Ala Gly Thr Thr Val Thr Val Ser Ser Ala Ser TL Lys Gly Pro 110115120125 Ser Val Phe Pro Leu
Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr 130135140 Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe
Pro Glu Pro Val Thr 145150155 Val Ser Trp Asn S&f7Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro
160165170 Ala Val Leu GIn Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr 175180185 78
190195200205 His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser 210215220 Cys Asp
Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu 225230235 Gly Gly Pro Ser Val Phe Leu

- Phe Pro Pro Lys Pro Lys Agp Thr Leu 24024525@4Viet lle Ser Arg Thr Pgg Glu Val Thr Cys Val Val Val
Asp Val Ser 255260265 His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu

Glu Lys Phe Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser
65 70 75

Thr Ala Tyr Met Gln Leu Ser Ser Leu Lys Ser Glu Asp Ser Ala Val
80 85 90

Tyr Phe Cys Ala Arg Tyr Pro Thr Tyr Asp Trp Tyr Phe Asp Val Trp
g5 100 105

Thi- Lys Gly Pro

[V
(5]
=

Gly Ala Gly Thr Thr Val Thr Val Ser Ser Ala
110 116 120 125

Ser VYal Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr
130 135 140

Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr
145 150 1585

Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro
160 165 170

Ala Val Leu GIn Ser Ser Giv Leu Tyr Ser Leu Ser Ser Val Val Thr
175 180 185

Vai Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr {te Cys Asn Val Asn



270275280285 Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gin Tyr Asn Ser Thr 290295300 Tyr Arg
Val Val Ser Val Leu Thr Val Leu His Gin Asp Trp Leu Asn 305310315 Gly Lys Giu Tyr Lys Cys Lys Val
Ser Asn Lys Ala Leu Pro Ala Pro 320325330 79 33%340345 Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu
Leu Thr Lys Asn GIn Val 350355360365 Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp lle Ala
Val 370375380 Glu Trp Glu Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro 385390395 Pro Val
Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr 400405410 Val Asp Lys Ser Arg Trp Gin
Gin Gly#gn Val Phe Ser Cys Sg5 Val 415420425 Mebhtis Glu Ala Leu His AgpsHis Tyr Thr Gin Lys Ser
Leu Ser Leu 430435440445

His Lys Pro Ser Asn Thr Lys Val! Asp Lys Lys Val Giu Pro Lys Ser
210 215 220

Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu
225 230 235

Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu
240 245 250

Met lie Ser Arg Thr Pro Glu VYal Thr Cys Val Val Val Asp Val Ser
255 260 265

His Glu Asp Pro Giu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu
270 275 280 285

Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gin Tyr Asn Ser Thr
290 295 300

Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn
305 310 315

Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Aia Pro
320 325 330

Ile Glu Lys Thr lle Ser Lys Ala Lys Gly Gin Pro Arg Glu Pro Gin



Ser Pro Gly Lys <210> 56 <211> 705 <212> DNA <213> Atrtificial 80 <220> <223> An artificially
synthesized nucleotide sequence <220> <221> CDS <222> (1).. (702) <220> <221> sig_peptide
<222>(1).. (60) <220> <221> mat_peptide <222> (&B).. (702) <400> 56 atg gtt ttc aca ect cag att ctt
gga ctt atg ctt ttc tgg att tca48 Met Val Phe Thr Pro Gin lie Leu Gly Leu Met Leu Phe Trp lle Ser
-20-15-10-5

335 340 345

Glu Leu Thr Lys Asn Gin VYal

%0
2]
s
Fa
%
i)
g
2]
o

e Pro Pro
350 355 360 365

=
oy
-
w
|
-]
s
3
e

Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp lle Ala Val
370 375 380

Giu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro
385 3980 395

Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr
400 405 410

Val Asp Lys Ser Arg Trp Gin GIn Gly Asn Val Phe Ser Cys Ser Val
415 420 425

Met His Glu Ala Leu His Asn His Tyr Thr Gin Lys Ser Leu Ser lLeu
430 435 440 445

Ser Pro Gly Lys

<210> 58

211> 705

<212> DNA

213> Artificial



gee tcc aga ggt gat att gtg eta act cag tot cca gee ace ctg tct96 Ala Ser Arg Gly Asp lie Val Leu Thr
Gin Ser Pro Ala Thr Leu Ser -11510 gtg act cca gga gat aga gtc agt ctt tee tgc agg gee agt caa agtl44
Val Thr Pro Gly Asp Arg Val Ser Leu Ser Cys Arg Aga Ser Gin Ser 152025 att age aac tac eta cac tgg
tat caa caa aaa tea cat gag tct ccal92 lle Ser Asn Tyr Leu His Trp Tyr Gin Gin Lys Ser His Glu Ser
Pro 303540 agg ctt etc ate aag tat get tcc cag tcc ate tct ggg ate ccc tcc240 Arg Leu Leu lle Lys Tyr
Ala Ser Gin Ser lle Ser Gly lle Pro Ser 45505560 81 agg ttc agt ggc agt gga tea ggg aca gat ttc act
etc agt aie,agc288 Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Ser lle Asn 657075 agt gtg
gag act ?éla at ttt gga atg tat ttc tgt caa cag agt aac336 Ser Val Glu Thr Glu Asp Phe Gly Met Tyr Phe

Cys Gin ePMASH E0BE0(RALE R)§EREFECACRHEE TRt §8t BB SEE®ag ctg gag ctg aaa cga384 Ser
Trp Pro Leu Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys Arg

220>
221> ©DS
222> (1)..(702)

{2200
{221> sig _peptide
222> (1)..(60)

{220>
{221> mat_peptide
<222> (61).. (702)

CAD0> 56
atg gttt ttec aca coct cag att ottt gga cit ateg ctt ttc fgeg att tca 48
Met Val Phe Thr Pro Gin lle Leu Gly Leu Met Leu Phe Trp ile Ser
~20 -15 ~10 -5
gocc tee aga ggi gat att gite cta act cag tot ceca goe ace cte ot 96
Ala Ser Arg Gly Asp Jle Val Leu Thr Gln Ser Pro Ala Thr Leu Ser
-1 1 5 10
gtg act cca gga gat aga gte agt ctt tec tge agg goc agt caa agt 144
Val Thr Pro Gly Asp Arg Val Ser leu Ser Cys Arg Ala Ser Gin Ser
15 20 25
att age aac tac cta cac tgg tat caa caa aaa tca cat gag ict coea 192
lle Ser Asn Tyr Leu His Trp Tyr Gin Gin Lys Ser His Glu Ser Pro
30 35 40
agg ctt ctec atc aag tat get toe cag toc atec tet ggg atc cce tee 240

Arg Leu Leu [ie Lys Tyr Ala Ser Gin Ser ile Ser Giy lle Pro Ser
45 50 55 60



95100105 act gtg get gca cca tct gtc ttc ate ttc ccg cca tct gat gag cag432 Thr Val Ala Ala Pro Ser Val
Phe lle Phe Pro Pro Ser Asp Glu Gin 110115120 ttg aaa tct gga act gcc tct gtt gtg tgc ctg ctg aat aac
ttc tat480 Leu Lys Ser Gly Thr Ala Ser Val Val Cys 8tu Leu Asn Asn Phe Tyr 125130135140 ccc aga
gag gee aaa gta cag tgg aag gtg gat aac gee etc caa tcg528 Pro Arg Glu Ala Lys Val Gin Trp Lys Val
Asp Asn Ala Leu Gin Ser 145150155 ggt aac tee cag gag agt gtc aca gag cag gac age aag gac age
ace576 Gly Asn Ser Gin Glu Ser Val Thr Glu Gin Asp Ser Lys Asp Ser Thr 160165170 tac age etc age
agc ace ctg acg ctg age aaa gca gac tac gag aaa624 Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys
Ala Asp Tyr Glu L 175180 85 ca aaa tc tac gaa.gtc.a at cag ggc ctg agg,cg ccc672
30 S G &

His Lys"Val WPAﬁ %CGFL% ﬁgfhr y Leu <&t Procl gtc ace aag age ttc
aac agdhygaPgagsec @lgﬂ@@r Gly Ser Gly Thr Asp Phe Thr Leu Ser lle Asn
65 70 75
agt gtg gag act gaa gat tit gea atg tat ttc tet caa cag agt aac 336
Ser Val Glu Thr Glu Asp Phe Gly Met Tyr Phe Cys GIn GIn Ser Asn
80 85 90
age tegg coe cte acg tic ggt got ggg acc azg oty gag ctg aza cga 384
Ser Trp Pro Leu Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys Arg
85 100 105
act gtg got gea ceca tot gte titc ate tte cce cca tet gat gag cag 432
Thr Yal Ala Ala Pro Ser Val Phe lle Phe Pro Pro Ser Asp Glu Gln
110 115 120
ttg aaa tct gga act goo tot gtt gtg tge ctg ctg aat aac ttc tat 480
Leu Lys Ser Giy Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr
125 130 135 140
ccc aga gag gec aaa glta cag tgg aag gig gat aac geo ctc caa tog 528
Pro Arg Glu Ala Lys Val GIn Trp Lys Val Asp Asn Ala Leu GlIn Ser
145 150 155
ggt aac tcc cag gag agt gtc aca gag cag gac age aag gac agec ace 576
Gly Asn Ser Gin Glu Ser Val Thr Glu Gin Asp Ser Lys Asp Ser Thr
160 165 176
tac age ctc age agc acc cotg acg ctg age aaa gea gac tac gag zaa 624

Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys
175 180 185

cac aaa gtc tac gcc tec gaa gtc acc cat cag ggo ctg age icg oo 672
His Lys Val Tyr Ala Cys Glu Val Thr His Gin Gly Leu Ser Ser Pro
190 185 200



Val Thr Lys Ser Phe Asn Arg Gly Glu Cys 205210 <210> 57 <211> 234 <212> PRT <213> Atrtificial
<220> <223> Synthetic Construct <400> 57 Met Val Phe Thr Pro Gin He Leu Gly Leu Met Leu Phe
Trp lle Ser -20-15-10-5 Ala Ser Arg Gly Asp lle Val g¢zu Thr Gin Ser Pro Ala Thr Leu Ser -11510 Val
Thr Pro Gly Asp Arg Val Ser Leu Ser Cys Arg Ala Ser Gin Ser 152025 lle Ser Mn Tyr Leu His Trp Tyr
Gin Gin Lys Ser His Glu Ser Pro 303540 83 Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu
Ser lle Asn 657075 Ser Val Glu Thr Glu Asp Phe Gly Met Tyr Phe Cys Gin Gin Ser Asn 808590 Ser
Trp Pro Leu Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys Arg 95100105

gt¢ aca aag age tte aac agg gga gag tge iag 705
Val Thr Lys Ser Phe Asn Arg Gly Glu Cys

205 210

210> 57

<211> 234

212> PRT

<213> Artificial

{2207
223> Synthetic Construct

<400> 57
Met Vatl Phe Thr Pro Gin lie Leu Gly Leu Met Leu Phe Trp lle Ser

=20 ~15 =10 -5

Ala Ser Arg Gly Asp lle Val Leu Thr Gin Ser Pro Ala Thr Leu Ser
-1 1 5 10

Val Thr Pro Gly Asp Arg Val Ser Leu Ser Cys Arg Ala Ser GIn Ser
15 20 25

{le Ser Asn Tyr Leu His Trp Tvr Gin GIn Lys Ser His Giu Ser Pro
30 35 40

Arg Leu Leu lle Lys Tyt Ala Ser Gln Ser lle Ser Gly Iie Pro Ser
45 50 b5 60



Thr Val Ala Ala Pro Ser Val Phe lle Phe Pro Pro Ser Asp Glu Gin 110115120 Leu Lys Ser Gly Thr Ala
Ser Val Val Cys Leu Leu Asn Asn Phe Tyr 125130135140 Pro Arg Glu Ala Lys Val Gin Trp Lys Val
Asp Asn Ala Leu Gin Ser 145150155 Gly Asn Ser @th Glu Ser Val Thr Glu Gin Asp Ser Lys Asp Ser
Thr 160165170 Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys 175180185 84 Val
Thr Lys Ser Phe Asn Arg Gly Glu Cys 205210 <210> 58 <211> 6 <212> PRT <213> Mus musculus
<220> <221> MISC_FEATURE <222>(1).. (6) <223> CDR

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Ser lle Asn
65 70 75

Ser Val Glu Thr Glu Asp Phe Gly Met Tyr Phe Cys Gin Gin Ser Asn
' 80 85 50

Ser Trp Pro Leu Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys Arg
95 100 105

Thr Val Ala Ala Pro Ser Val Phe lle Phe Pro Pro Ser Asp Giu Gin
110 115 120 ‘

Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr
125 130 135 140

Pro Arg Glu Ala Lys Val Gin Trp Lys Va! Asp Asn Ala Leu Gin Ser
145 150 165

Gly Asn Ser Gin Glu Ser Val Thr Glu Gin Asp Ser Lys Asp Ser Thr
160 165 170

Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Aéo Tyr Glu Llys
175 180 185

His Lvs Val Tyr Ala Cys Gfu Val Thr His GiIn Gly Leu Ser Ser Pro
190 195 200



<400> 58 Ser Asp Tyr Ala Trp Asn 15 <210> 59 <211> 17 <212> PRT <213> Mus musculus <220>
<221> MISC_FEATURE <222>(1)., (17) <223> CDR <400> 59 Arg <210> 60 <211> 9 <212> PRT
<213> Mus musculus <220> <221> M1SC_FEATURE <222>(1) .. (9) <223> CDR

Vai Thr Lys Ser Phe Asn Arg Gly Giu Cys
205 210

<210, 58

211> 6

<212> PRT

<2132 Mus musculus

{2207

<221> MISC_FEATURF
222> (1)..(6)
<223> CDR

400> 58

Ser Asp Tyr Ala Trp Asn
1 5

<210> 58

211> 17

<212> PRT

<2132 Mus musculus

220>

<221> MWISC _FEATURE
222> (13..Q17)
<223> CDR

<400> 59

Tyr fle Ser Tyr Ser Gly Ser Thr Ser Tyr Asn Pro Ser Leu Lys Ser
1 5 10 15



<400> 60 Ser Pro Pro Tyr Tyr Ala Met Asp Tyr 15 <210> 61 <211> 11 <212> PRT <213> Mus
musculus <220> <221> MISC_FEATURE <222>(1).. (11) <223> CDR 86 Lys Ala Ser GIn Asp Val
Gly Thr Ala Val Ala 1510 <210> 62 <211> 7 <212>3RT <213> Mus musculus <220> <221>
MISC_FEATURE <222>(1).. (7) <223> CDR <400> 62 Trp Ala Ser Thr Arg His Thr 15

Arg

{210> 60

211> 9

<212> PRT

213> Mus muscuius

<2207

<221> MISC_FEATURE
222> (1)..(9)
<223> CDR

<400> 60

Ser Pro Pro Tyr Tyr Ala Met Asp Tyr
1 5

210> 61

211> 11

<{212> PRT

213> Mus musculus

{2207

<221> MISC_FFATURE
222> (1)..(11)
<223> CDR

<400> 61



<210> 63 <211> 9 <212> PRT <213> Mus musculus <220> <221> MISC_FEATURE <222>(1).. (9)
<223> CDR <400> 63 GIn GIn Tyr Ser Ser Tyr Pro Leu Thr 15 <210> 64 <211> 5 <212> PRT <213>
Mus musculus <220> <221> MISC_FEATURE <222&(1) .. (5) <223> CDR <400> 64 Ser Tyr Trp lle
His 15

Lys Ala Ser Gin Asp Val Gly Thr Ala Val Ala
1 5 10

210> 62
211> 7
<{212> PRT

<213> Mus musculus

220>

<221> MISC_FEATURE
222> (.. (N
<223> CDR

<400> 62

Trp Ala Ser Thr Arg His Thr
1 5

<210> 63

211> §

{212> PRT

213> Mus musculus

{220

<221> MISC_FEATURE
222> (1)..(9)
<223> CDR

<400> 63

Gin Gin Tyr Ser Ser Tyr Pro Leu Thr
1 5



<210> 65 <211> 17 <212> PRT <213> Mus musculus <220> <221> MISC_FEATURE <222>(1) .. (17)
<223> CDR <400> 65 Gly <210> 66 <211> 10 <212> PRT <213> Mus musculus <220> <221>
M1SC_FEATURE <222>(1).. (10) <223> CDR <4083 66 Tyr Pro Thr Tyr Asp Trp Tyr Phe Asp Val
1510 <210> 67 <211> 11 <212> PRT <213> Mus musculus <220>

<210> 64
211> 5
{212> PRT
<213> Mus musculus

{220>

{221> MWISC_FEATURE
222> (1)..(5)
{223> CDR

<400> 64
Ser Tyr Trp lle His
1 5

210> 65
CARDIR
{212> PRT
{213> Mus musculus

<220>

<221> MISC_FEATURE
222> (1)..(17)
{223> CDR

<400> 65

Arg lle Tyr Pro Gly Thr Gly Ser Thr Tyr Tyr Asn Glu Lys Phe Lys
1 5 10 i5



<221> M1SC_FEATURE <222>(1).. (11) <223> CDR <400> 67 <210> 68 <211> 7 <212> PRT
<213> Mus musculus <220> <221> MISC_FEATURE <222>(1).. (7) <223> CDR <400> 68 Tyr Ala
Ser Gin Ser lle Ser 15 <210> 69 <211> 9 <212> PR§ <213> Mus musculus <220>

Giy

{210> 686

211> 10

{212> PRT

<213> Mus musculus

<220>

<221> MISC_FEATURE
222> (1)..(10)
<223> CDR

<400> 66

Tyr Pro Thr Tyr Asp Trp Tyr Phe Asp Val
1 5 10

<210> &7

211> 11

<212> PRT

<213> Mus musculus

<220>

<221> WISC_FEATURE
222> (1).. (1)
<223> CDbR

<400> 67

Arg Ala Ser Gin Ser lle Ser Asn Tyr Leu His
1 5 10



<221> MISC_FEATURE <222>(1).. (9) <223> CDR <400> 69 Gin Gin Ser Asn Ser Trp Pro Leu Thr 15
90 <210> 70 <211> 6 <212> PRT <213> Mus musculus <220> <221> MISC_FEATURE <222>(1).. (6)
<223> CDR <400> 70 Ser Asp Tyr Ala Trp Asn 15 €810> 71 <211> 17 <212> PRT <213> Mus
musculus

{210> 68

211> 7

{212> PRT

213> Mus musculus

{220>

<221>- WISC_FEATURE
222> (1).. (N
<223> CDR

{400, 68

“Tyr Ata Ser Gin Ser [le Ser
i 5

<210> 69

211> &

{212> PRT
<213> Mus musculus

<220>

<221> MISC_FEATURE
222> (1)..(9)
<223> CDR

<400> 69

Gin Gin Ser Asn Ser Trp Pro Leu Thr
1 5



<220> <221> MISC_FEATURE <222>(1).. (17) <223> CDR <400> 71 Tyr lle Ser Tyr Ser Gly Ser Thr
Ser Tyr Asn Pro Ser Leu Lys Ser 151015 <210> 72 <211> 9 <212> PRT <213> Mus musculus <220>
<221> MISC_FEATURE <222>(1).. (9) <223> CDR&400> 72 Ala Leu Pro Leu Pro Trp Phe Ala Tyr 15
<210> 73 <211> 11 <212> PRT <213> Mus musculus

{210> 70

211> 6

{212> PRT

{213> Mus musculus

{220>

<221> W!SC_FEATURE
222> (1)..(6)
<223> CDR

<400> 70

Ser Asp Tyr Ala Trp Asn
1 5

210> 7

211> 17

{212> PRT

<213> Mus musculus

<220>

<221> MISC_FEATURE
222> (1).. (17
<223> CDR

<400> 71
Tyr tle Ser Tyr Ser Gly Ser Thr Ser Tyr Asn Pro Ser Leu Lys Ser

1 5 10 15

Arg



<220> <221> MISC_FEATURE <222>(1).. (11) <223> CDR <400> 73 <210> 74 <211> 7 <212> PRT
<213> Mus musculus <220> <221> MISC_FEATURE <222>(1).. (7) <223> CDR <400> 74 Trp Ala
Ser Thr Arg His Thr 15 <210> 75 <211> 9 <212> PBT <213> Mus musculus <220>

210> 72
211> 8
212> PRT

<213> Mus musculus

{220

<221> MISC_FEATURE
222> (1)..(9)
<223> CDR

400> 72

Ala Leu Pro Leu Pro Trp Phe Ala Tvr
1 5

210> 73

(CARD IR b

212> PRT

<213> Mus musculus

<2207

<221> MISC_FEATURE
222> (1}..(11)
<223> CDR

<400> 73

Lys Ala Ser Gin Asp Val Gly Thr Ala Val Ala
1 5 10



<221> MISC_FEATURE <222>(1).. (9) <223> CDR <400> 75 GIn GIn Tyr Ser Ser Tyr Pro Tyr Thr 15
<210> 76 <211> 4 93 <212> PRT <213> Artificial <220> <223> An artificially synthesized peptide
sequence <220> <221> miscieature <222> (2).. (3)g9223> Xaa can be any naturally occurring amino
acid <400> 76 Tyr Xaa Xaa Leu 1

210> 74

Q11> 7

{212> PRT

{213> Mus musculus

<220>

<221> MISC_FEATURE
222> {(1).. (D
<223> CDR

400> 74

Trp Ala Ser Thr Arg His Thr
1 5

210> 75

211> 9

<212> PRT

{213> Mus musculus

<220>

<221> MISC_FEATURE
222> (1)..(9)
<223> CDR

<400> 75
GIn Gin Tyr Ser Ser Tyr Pro Tyr Thr

i 5

<210> 76
211> 4



83

<212> PRT
<213> Artificial

<2200
{223> An artificially synthesized peptide sequence

<{220>

<221> misc_feature

222> (2)..(3)

223> Xaa can be any naturaily occurring amino acid

<400> 76

Tyr Xaa Xaa Leu

4
1



