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DESCRIPTION ANTI-ILT7 ANTIBODY 5 Technical Field [0001] The
present invention relates to an antibody which binds to human ILT7.
Background Art 10 [00021 Interferon a (IFNa: hereinafter, “interferon™ is
abbreviated as IFN) and interferon (3 (IFN(3) 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 productiom ot H=ENer hasi been reported in patients
with the following auto-immune diseases. It has also been suggested that
symptoms of the autoimmune diseases can be reduced by neutralization

of IFNa. Systemic lupus erjthefatésus (Shidziwd et al., Arthr. & Rheum.
20 35, 412, 1992) Chronic rheumatism (Hopkins at al., Clin. Exp.

Tech!@%’fo 73, 88, 1988) Cases in which symptoms of the autoimmune

iseases hiad been manifested or worsened by administration of
(0G0 dcombinant IFNa2 or IFN 25 were reported (Wada et al. , Am. J.

Gastroenteradn90: 436n1995i Perezatatc AMadtHematolyOcB65inds o human
1995; Wilson LE at al, Semin Arthritis. Rheum. 32, 163-173, 2002.).

LTy [0003] Further, it has also been revealed that IFNa induces 30

Backdiffeyastiatioh of dendritic cells. The dendritic cell is also an antigen

(0o presenting cell. Therefore, it is considered that the differentiation
induction of dendritic cells consists an important .mechanism in

autdimmiUe-aiSedsdd it Ras B&R SUgestEd thafthere 5 §eeh® 2bbreviated
as 1mssociatiombetweendhddiffersfitiatior ikductioresf 85dendrtiNeelldof-h possess

antiﬁ@%9@&@?@9@?"<9I-%ﬁ@%ﬁ&%%@%’i@%@@?s%ﬂ%ﬁ@%ﬁ- nand, it has
Science, 16:294, 1540-1543, 2001) . Thus, it has been i pointed out that

al=o|eRgTs EfseR/ ethteddd thé BiititumbradthviRe 58 wielitas-Bitoifinfimaease.  For
examgisepasedrnadditian; JeNatd deeply involwethas been reported in patients

with the fcllowing autcimmune disesases. It has also been suggested
that symptoms cof the autoimmune diseases can be reduced by
neutralization of IFN«.

Systemic lupus erythematcosus (Shiczawa et al., Arthr. & Rheum.
35, 412, 198%2)

Chronic rheumatism {Hopkins et al., Clin. Exp. Immunol. 73, BE,
1988)

Cases in which symptoms of the autoimmune diseases had been
manifested or worsened by administration of recombinant IFNa2 or IFN
were reported (Wada et al., Am. J. Gastroentercl. 9G, 136, 1885; Perez
et al., Am. J. Hematol. 49, 365, 1995; WilsonLE et a1, SeminArthritis.
Rheum. 32, 163-173, 2002.).

[0003]

Further, it has also been revealed that IFNo induces
differentiation of dendritic cells. The dendritic cell is also an
antigen presenting cell. Therefore, it is considered that the
differentiation induction of dendritic cells consists an important
mechanism in autolmmune diseases. It has been suggested that there
is a deep association between the differentiation induction of
dendritic cells of IFNa and the onset of systemic lupus erythematosus
{(Blanco et al., Science, 16:2%4, 1540-1543, 2001). Thus, it has besen
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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 IFN in large quantities associated with virus
infection. Few IPCs are presented in the blood. It is considered that
peripheral blood lymphocytes account for 1% or less of IPCs. However,
IPCs have 10 a very high capacity to produce IFN. IFN producing capacity .

poin®biPCsreaghes, forgxample, 3090pg/mi 04 cells. That is, #:mayhe zctivity

d_that most of the IENa or IFNP in the hlood, which is produced at.viral .
2= WS o 16 FOdRER T E P BmnolghN B e diEtow b TASETY velved

in themhewthef ek 1REs arelwrlifierdriiatb dlymphbididenditicd cellg2, 135-143,
2005Which are considered as precursor cells of dendritic cells. 'PCs may be

000k ferred to as Plasmacytoid dendritic cells. IPCs are differentiated into

- dendritic cells by virus stimulation and induce the production of IFNy or

IL-10tyr T esliy: FRCslarsl alg s diffeeniidted 204nte dendrticfdells &y {1e31s which

proastulation: Thediffergntiated, dendditic cells bydk 3 stimpation induce rection.,
the production of Th2  cytok neé{b-é IL-5, and IL-lOlzhb T cells. Thus, o 1
Few ﬁB%’g ﬁg\?e%gﬁgﬁﬁé%d\/%]ch 16w T tobe UffSenTiafdthint tiihgerphera
bloodengritit celis: by differenttstimulatior 25 (0906} Ad&tdingly,dPCsdave. PCs have
a2 ve éy%argﬁleéaﬁwwde@qgm@@@dlﬁﬁecurﬁ%cg!%atl@%w%g%&t of TBCs

oth cells play an important rol?&‘)n immune S)@;%m. In other words, IP ,
reaChegine of theimpbitart celis Wi Suppdrt fifittife systém ivarious™@y ©¢ said
that aspects: 30 Norrpateri:docfent, 1 Shiezawaiat @h i Afthrs SREeUAES3S: viral

infedl2o4992 Nanspatent gogymentZopking at.al,y Clin . rbmpngl. o h 5 ¢
73, 88, 1988 Non-patent document 3: Wade et al., Am. J. Gastroenterol.
LOOO@@J, 35 136, 1995 Non-patent document 4: Parez et al., Am. J. Hematol.

490865 2 41995 Norephtent documentbiBiaaeeetala ted 1ymphoid dendritic
cell§cwﬁ§gﬁu%%%§%§ﬁ%€éé§ed 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
theproductioncf IFNYor IL~10by Tcells., IPCsarealsodifferentiated
into dendritic cells by IL-3 stimulation. The differentiated
dendritic cells by IL-3 stimulation induce the production of ThZ
cytokine (IL-4, IL-5, and IL-10) by Tcells. Thus, IPCshaveproperties
which allow them to be differentiated into distinct dendritic cells
by different stimulation.

[C0C6]

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

Non-patent document 1: Shiozawa et al., Arthr. & Rheum. 35, 412,
1892

Non-patent document 2: Hopkins et al., Clin. Exp. Immunol. 73,
88, 1288

Non-patent document 3: Wada et al., Am. J. Gastroenterol. 20,
136, 19295

Non-patent document 4: Parez et al., Am. J. Hematol. 49, 365,
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2001 Non-patent document 6: Ju et al. , Gene. 2004 Apr 28; 331: 159-64.
5 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. 10 32, 163-173, 2002 Non-patent document 10:
Nestle FO et al. , J. Exp. Med. 202, 135-143, 2005 Patent-document 1:

1 555W003/12061 (U.S. Patent Published Application No. 2003-148316) 15

Disclosure of the Invention [Prablems to be Solved by the inventi dl _
A EHE DTG BrosBR Ao b1o SFods 2 Addtay 354071543
2001 binding to Immunoglobulin-Like transcript-7 (ILT7) , and to detect,

idequfy. ok isolate; RGs Anothersobisctive, of the presentdmvgntion; ista . 159-64.,
re%ulate the activity of IPCs. [Means for SoIvm%the Problems] [0008] 25
In

RITE6 Fegtitate SEEVEY Tof & FUMGrAT fattor sich as JNLR2 S 10 mmunology
12: administvatichioflantibodies, which recognize the factor, is effective. For

SXRTRLS, e atemptin ueat auiqimunadsgases byantibedias.Agatlay 162:
interleukin (IL) -1 or IL-4 have been realized (Guler et al., Arthritis
5-8. Rh%%%., 44. S307, 2001). Further, it is assumed that 30 neutralizing
antibodies can setve asdherdpetic. agentstotautdimpanéndiscases ass . Rheum.
32, Wg@iritgggr%@tewgrt, TA. Cytokine Growth Factor Rev. 1_4; 139-154,_
2003). It can be predicted that the same approach as described above is

ettebtiRrGiR TENPROHREE BY 1PES However Sdctr dn BFprodentistdsed 3= 143,

210050n the inhibition of effect of humoral factor 35 after production of the

factar, If the ucti f th ir oral fact n.he directl
g:ocr%%q lgeléL m%%%%ﬁ%gg%iél t%raﬁe?a%pfealud%ié% fegi:%s'c%'n ot%geac EE&V%#%O[{O%%% 2
App L Agfibodias Nehich t8éagrfiZe’ hman IPC, have been reported. For

Disclosure c¢f the Invention
[Problems to be Scolved by the Invention]
[0007]

An cbjective of the present invention is to provide an antibody
binding tc Immuncglobulin-Like transcript-7 (ILT7), and to detect,
identify, or isclate IPCs. Anothercbiectiveof the present invention
is to regulate the activity of IPCs.
iMeans for Solving the Problems]

(0008}

In order to regulate activity of a humoral factor such as IFN,
administrationofantibodies, whichrecognize the factor, iseffective.
For example, the attempt tc treat autoimmune diseases by antibodies
against interleukin (IL}~1 or IL-4 have been realized {Guler et al.,
Arthritis Rheum., 44. 35307, 2001). Further, it is assumed that
neutralizing antibodies can serve as therapeutic agents of autcimmune
diseases as with interferon (Stewart, TA. Cytokine Growth Factor Rev.
14; 138-134, 2003}, 1t can be predicted that the same approach as
described above is effective on IFN produced by IPCs. However, such
an apprcach 1s based on the inhibition of effect of humoral factor
after production of the factor. If the production of the desired

humoral factor can be directly controlled, more substantial

—
=
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example, anti-BDCA-2 monoclonal antibody is human IPC-specific 5
monoclonal antibody (Dzionek A. at al. J. Immunol. 165: 6037-6046,
2000). It is found that anti-BDCA-2 monoclonal antibody is effective in
inhibiting IFN production by human 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
therproguction efiterferoniBldoe 2004ihmed;.103/11: 4201-4206.Epub
10003903 Dec). It was reported that the reduced number of dendritic cells was
due to monoclonal antibodies against plasmacytoid dendritic cells in mice

(. ARG 2663, 171 C 6 466:84777 3 5 {90AD) ‘Sitmil ARy T RRfSbdfegorted. For
examwhich recagnriz@brfamiPCs-dnchedn aegdlateitheiactivity.are provideskdti £ic

monog]ﬂ!a%ea yseful For example, the presept inventoss %gﬁg?‘yﬁ@‘!"%o 37-60486,

at an antibody, which recognizes Ly49Q, specifically to mouse

2000)pcs Iouievers itk Herdntibody 8F5ASHLTAS0 SiPRELiIMBHdRARIMRee T Tect ive
in irdcivity ohmaesep FoCs Blood HyAnrih 2005 Mol 105.:4080. Meand pR.: 1823-1834,
20012{87-2/92., ,\NQ2004/13325) Qn 1he gther Q%nge'é&?eéc‘f'ﬁg\ggtasm%mclonal

. molecd]e w ose SpeCIfIC exlpress'lor) IS seen in Pla macyt0| endrltlcl )
antipefsi@e XS et @l diRFGeRe 22004 ABK 28 331 2598 WD 1206 mice,
inhibioweyas 25rany.antibodiesragainstdkET 7 have mobbeen obtainet, 1; 103/11:

Therefore, the effects.of antibadies on IPCs are also_unknown. [001
T L e S contaring an o g i B i Jp=2 mme
of dpagbeén fepticFas 8fe Bt themokeissloprdssuttihivells =30 obthenst

plashiweloid systgeherdymphatie systemn(GolernaM. at@lnSeminarsins, 171:

64 66I_n%qu7u?glogy 12:121-127, 2000.). A plurality of molecules with structures
analogous to ILT7 is referred to as ILT family. ILT family is also

[0018&tructurally similar to killer cell inhibitory receptors (KIR) ILT7 has four

C-type imgwneglobalinlke-dempains.as:with ether 39 malegules:of ok s ang can
amily. It is consjdered that ILT7 sends actjvation, signals into the cell as
rosa LT

CIGF=iRe proten: IETE afLiRéa. %1t hal bediTEdhfirmed that 2 P e
the amelecdle belongimy o haviamilyis mkpressednin heriocyte systémaifls which
recob¥oungsatal.. yipmunogenetics,33:,2¥0+248, 2001;51be KIRGeneyyever, the
antibéuc§§eréég?glsn‘gtgg’él\élg%?gdnl\é?:rrq_annﬁerfere with the activity of mouse
IPCs {Blood, 1 April 2005, Vol. 105, Neo. 7, and pp. 2787-278Z.;
W02004/13325). ©On the other hand, ILT7 is known as a molecule whose
specific expression lsg seen in Plasmacytoid dendritic cells {(Ju XS
et al. and Gene. 2004 Apr 28; 331: 159-64.; WO0D3/12061). However,
any antibodies against ILT7 have nct been cbtained. Therefore, the
effects c¢f antibedies on IPCs are also unknown.

[0011]

ILT7 is a membrane protein containing an immunoglobulj.-n~like
metif, It hasbeen reportedas one of themolecules expressed incells
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 o ILT7 is referred to as ILT family. ILT family
isalsostructurallysimilartockillercell inhibitory receptors (KIR).
ILT7 has four C-type immunoglcbulin~like domains as with other
molecules of ILT family. It is considered that ILT7 sends activation

signals into the cell aswith ILT1, ILT1-1like protein, ILT8, and LIRéa.
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Paul. Bethesda (MD) : National Library of Medicine (US) , NCBI; 2003) 5
[0012] Then, a high expression of ILT7 was detected in Plasmacytoid
dendritic cells (PDC) and a low expression of ILT7 was detected in
monocyte-derived dendritic cells (MDDC) by subtractive hybridization.
ILT2 and ILT3 were expressed in not only PDC but also DC obtained 10
from MDDC or CD34 positive cells. However, since mRNA in ILT7 was

It nhspegiically-expressedinPRE, i %w@@mw%mm% mightrserveamily is
ox regéiemarke[;lof PDC. Addlthnally Vian nd that at that tg]e the enetics 53:
P expression o?ﬁoﬁywas r%auced%y imuraton %f%tpé J4 XSetal?erer )

270~ Gihe. 2008 API28: TR 159:64C WO/ 208TR 15 (00 13 Thélpresentd Norman,

paul invRrtarssconfirmed that speeific expression ot IkEA iRIRE was facilitated 2003) .
wm%ﬁrough the study on human IPC. Then, the present inventors attempted
produce antibodies of ILT7 and to elucidate the effects. For example,

mdleeules zohswbting HIE fanities sGcB 207asih T 2ariceit T8chave Righsmacytoid

dend £ORSErVatian, pajigidarly injamine acidh. sequences of extraeellylas detected in
domains (Fig These ILT families exhibit characlPenstlc §ress on

mOROBYmﬁesd%%v%%gﬁfa%at%ng CreshRCtivalY: THerStore JEisa vy Y 0T -G zation.
ILT2 inpartaitBiibjestto ebtaire sseantibody athicméan FiMunologicadly DC obtained

From?ﬂ%‘ﬂ@“@? hetween other;IL.T 25.family melacules.andi I T 7. Howeavelint1,17 was

act, it was difficult to produce an antibody which binds specifically to

Spe%mﬁi@wé@ﬁa%ﬁ? a8 ar fmmundten bECATSE ofthd ofisicds "1 9ht sexve
as adesefilzed balorD{0014]daencratly ld proteéin predudediby that at that time,

the 8§Beé§%(lr8tl'“390”1590%‘%%93&@394@é’éegfss%f{ﬁrl@@%‘ﬁ” JEOHOE 19 5y x5 et

obtain an antibody which recognizes a trace amount of proteins derived
- GBAFIVIRG BgdHiems Brhe’ present Tmiehtdrs THEd (o-&i5reds human ILT7

[001 B@ the basis of information of a base sequence of cDNA of human ILT7,

I ! O C on
B e Sy

in *Pﬂ“aéf@%@ﬁﬁ.ﬁ%ﬁt‘@%ﬂ&&m@%bﬁr%alﬁé‘emwm&?ﬂa?& recomBantie present
J.nve*alB@Qfsn@fﬂﬂzﬁpﬂél@Oﬂ& b 10Qls}d hepartialaninoacid sequence b elucidate

the er a%r%gpg?éigr:saﬁetf%grﬁgfd,t?"n%%gcs:%qgg’ acnolxmsrwr:]%@%%%r}i@ Q%régmilies such
as ILT2 and ILT3 have high conservation, particularly in amino acid
sequences of extracellular domains (Fig. 9). These ILT families
exhibit characteristic expression profiles in various blood cells,
respectively. Therefore, it is a very important subject to obtain
an antibody which can immunclogically distinguish between other ILT
family molecules and ILT7. However, in fact, it was difficult to
produce an antibody which binds specifically to human IPCs using ILT7
as an immunocogen because of the obstacles described below.

[0014]

Generally, a protein produced by gene-recombination technology
is used as an immunogen in order to obtain an antibod}y which recognizes
a trace amount of proteins derived from 1iving organisms. The present
inventeors tried to express human ILT7 on the basis of information
of a base sequence of cDNA of human ILT7, which had already been found,
andtheamincacidseguencecodedbythebase sequence (GenBankAccession
No.NM 01227€6). However, thepresent inventorscouldnotproduce human

LT7 as a recombinant under normal conditions.

[t
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However, there are few amino acid sequences specific to human ILT7 5in
proteins since homology to the amino acid sequences is extremely high in
ILT family. In addition, it is necessary to select the region constituted of
the portion that is recognized as an epitope by antibodies on the surface
of cells for the purpose of allowing antibodies to recognize molecules on
the surface of cells. Therefore, it has been 10 considered that formation of

(001 8n antibody which is specific to ILT7 by using a fragment amino acid
seguence as an immunogen is not reaIistic;g.éOOlG Theégresent inyentars
sh I

et AR BATHOLy WA BAET6 2IPES Tolifre-ditamed by aging™ =r 24
to ba speeil asmanogemundeesucm 15cbaditions cBtdhiear, theopresenty antibody.

HoweiAVENtarg dound, that fhe, aptibody thus.phiained specifically-recognized, uman 1177

, human IPCs and further had an_effect of regulating the activity and ,
in PYRdRbY SuBteSTed iTEdmpRtng tHEpidsentirention > fHaMS thet S extremely
highpresentinentidby relatesatadhe ifotowing antrkdg=antibpdy; pretactionhe region

consg§%@%égﬁ% Jéﬁngﬁoﬁ%H¥¥%§ﬂ%?Eﬁﬁégé@%@!ﬂ@@%%£%¥g§!H%ibodies

%gresent invention provides an immunogenuseful in producin , ,
on tHRtSdVERRRRhFECEGHiZEs AGMahiiET P 2R 2S5roBbciont Rigthsh 6 ghoodies to
recoanti-heiman 47 antibedy using:thesmumuiogen.llkT7 Steemefhraneit has been

cons RLG Alangingioll. Liauuly. Bariqularly. the.aming,aeid sequence oftbe.o rpr7
extracellular region is highly conserved among ILT families. Therefore, it =~
by usiéfé&t?el?ﬁé‘lglﬁlﬁﬂéuﬂé“ﬁ?@dﬁd% 2P BHBBAERIFEH HRingERhes hetveé&s - 1 ST1C.
1001 /3T families by general immunization methods. 30 The present inventors

shaowed that the antibody, which_recognizes human _ILT7, can be easil o
obfaited by Taig ARl ToTS I AMERILTTS Coesprestoriith e binds to
TPCs metabrbfie Rrotert ArtEl TYYaritiboty, whigR<caribe obtife®By thiexder such

cond presentinventiennkas adrghspesHisity whieh distingeishes eellsc the antibody
ehus BIESSINg pthet LT tamilies from those 35 expressing.human PLs. o 12 an
[8§1‘§]\16nln a rsa}r:’eefé’rred em c}almen(tigan]tl-humanr?fﬁ an |Bo%y prowdeg

effepy thé presentinvedtion binds 1o htimhamiPCsereaddition triatibodyosr leting
the ghe presentinventiogrspecifically kecaanizes-Buman BGEntion relates to the
following anti-ILT7 antibody, production method therecf, and use
thereof.
[Effects of the Invention]
(00171

The present invention provides an immunogen useful in producing
an antibody which recognizes human ILT7 and a production method of
anti-human ILT7 antibody using the immunogen. ILT7 is a membrane
proteinbelongingte ILT family. Particularly, theaminoacidseguence
of the extracellular region is highly conserved among ILT families.
Therefore, it is extremely difficult to produce an antibody which
distinguishes between ILT families by general immunization methods.
The present inventors showed that the antibody, which recognizes human
ILT7, can be easily obtained by using animal cells in which ILT7 is
coexpressed with cell membrane protein. Anti-ILT7 antibody, which
can be obtained by the present invention, has a high specificity which
distinguishes cells expressing other ILT families from those
expressing human IPCs.

[0018]
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Therefore, it is useful in detecting and isolating IPCs. IPC is a 5 cell which
produces most of the type 1 interferon. Therefore, the detection and

isolation are important in diagnosis and study of diseases 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

fadititate ¢ ire pattents withbautdimemune glisgeasesmahisimgans:thatody provided

by thg%kgggﬁnﬂn%mﬁwma@wﬁwm £apbe used forthe detectian. .+ ;1,04

nd isolation of IPCs as to the patients with autoimmune diseases in
of thfhigh teelpressisn of FINE Refatfitfad 1 J00OF 2E NS T tbody ©° -
Therpfovided by the preseht Inventivathasam eflestwhichiregilategthes. IPC is a
Ivity o PCs | referyed odiment. T fore, t
oL T ARaas 3 e breint avelion cantbe Soed o hibi =207, the
deteglligiyagtIRcs 1AS deschibad revibasly, thelégsrassion o TP iptisdiseases
that IS Rebredycedunder:ihie 20:presencevel: HNai Thesefors, if theriphibition-1+,
of. the a%tiovil;é/l of %PCS b}{ ége ggti,lt:)gd of the present invention is.ysed, a

accordln in ) res NVentors, tie, exXpression
%hera eutic eftec anhe patlents Wi h%u?mmmune glseases Ih which tﬁg

of IeRpressichPef IRNa isfaciitated srhybelexpadted 002025 Stani os  IFNa

exprPieduce adasge amednt ofilEN: Antibodies asmany; as IEN-molesules dieseases.

. . necessary for neutralization of IEN. Haowever, producing cell activation is
T s QRS Bl A he pradedl FUBRAN Ao S1Se0 & Sing WMo " can be
used difact ohd F\et&T becaxpactedsaventii smallér aitfount of antibodigsareents with

=utotsed.conpared with 30 neutralization by antil EN-antihodysFurthermore; s 2 ced.

001 'rLthe case where IFN is continuously produced, it is predicted that
utralization by IFN antibodies is transient inhibition. In the present
invierttibn I sihteathe Hetidity of PCgligdnlspitedi 4FNysreductiominpibitingr has an

effe&fe@h%%b%ggg%t@e OVera lang periad,oftime .33 BrigbBeserptionafe o r reg
the Drawings 7 [0021] Fig. is is a photograph in whijch the expression of
erbog AR ILT7° 9816 Keexdmned by RT-PCR MEtba Y iS4 résih drife ="t

invemnalyzedan be used to inhibit the activity of IPCs. As described
previously, the expression of ILT7 in IPCs is not reduced under the
presence of IFNa. Therefore, if the inhibition of the activity of
IPCs by the antibody of the present invention is used, a therapeutic
effect onthe patientswith autoimmune diseases inwhich the expressicn
of IFNe is facilitated may be expected.

[0020]

Scant IPCs produce a large amount of IFN. Antibodies as many
as IFN molecules are necessary for neutralization of IFN. However,
producing cell activation is directly inhibited in the present
inventicon. As a result, a strong inhibitory effect on IFN can be
expected even 1f smaller amount of antibodies are used compared with
neutralization by anti-~IFN antibody. Furthermeore, in the case where
IFN is continuously produced, it is predicted that neutralization
by IFN antibodies is transient inhibition. In the present invention,
since the activity of IPCs is inhibited, IFN production inhibiting

effect can be expected over a long period of time.

Brief Description of the Drawings
8] g
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expression of MRNA of ILT7 gene in human immunocytes. 5 Fig. Ib is a

diagram in which the expression of mMRNA of ILT7 gene in various human

tissues and cells is compared and examined using quantitative PCR

method. The horizontal 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 diagram
[ 002 showing structures of ILT7 protein, where Fig. 2(a) shows an amino acid

sequence gf JI_ IETZ %rotecln and f rt}lilgrw QOC%S %rlgleeestlmatedssecreu%nféggp‘ of TLT7

&gna?s'equencea g?ra%gr%%% rane domain’ in tﬁé{%?aeﬁiné?gna

gene (B)ssHovesa seHematiR BigtiFBn6fIL T protding Sl 5that are-éneddéd by analyzed
exprEARSIHICIed exRIESSION VEotors ¢Eige 345 ardiggram: shawing adesult that

ILT/ expression vectar. and FCRy expression vector were introduced ipto .

collé i o IFaHDLEbrCion b 1T BRI A Examat by ¢ 1127
gene FOMW.aMHes bordizontal &4is Showsthe flgoreScececimenbity datectsthinined using

quanffizRAG 20 @antibady,namety, the,intansity of cell-sudace, gxRressionDfamined
. ILT7 molecules to vgtggh FLAG tag was attached and the vertical axis . level
-8 S UfGwE the TumBef o ceilsS Fig: A sHoiws PRotdgraphdin Which o7 SS=on 1eve
of IkXpressicrriettdr angnFeRy expressiorvecioowere troduteddntoicrllslevel of
zappAnddhe association 25 of molecules was analyzed byimmunoprecipitation
and Western blotting. The left side diagrams show results that ILT7

moleduleiwas blotted %ﬁf%ﬁﬁ?—%‘ﬂ%@aﬁﬁ%ﬁi/t%%%u%ﬁprzec?plﬁ%ﬁﬁéjn' where
Fig. FeRy melecuke with aamti:myesaniibody (thecdrawing afdve)mmteEcRynd further

showgPE§QQHW%%@QH%%8@%%?3%@X%QQW%@¥£g@ég@%@Qngyﬁembranedomain

. Similarly, the right side 30 diagrams$ show results that ILT7 molecule was ‘
in the bWty aftitBLAG - ahfiBodf AteT ArliBirecipittiAg BER P mbletlgroteins
that withantizkFlcABdantibody(abeove)and EeRymskecute was btetted with

ang-myc ?Q@%dé{igbﬂ%"fé?-ﬂgwg zé?g?‘apPQ'?QQi%p'Eﬂ%W@‘ﬁ'% ghycosylation of o ceor

ILT7 molecule 35 was examined by introduction of ILT /7 expression vector
and HABFERP EXpressioeetiorinte e Al And NCljcosidaseceatieritd the
cell¥helefs 8side ot thesphotogrami.shows 1he size Of IR E7 dx thel ease whereM. The

wors e po Wl MR T b AL g i o runc
antifadimen@Nge Yy, the intensity of cell-surface expression of ILTT
molecules te which FLAG tag was attached and the vertical axis shows
the number of ceils. '

Fig. 4 shows photographs in which ILT7 expression vector and
Ekﬂﬂfexpression'veétor'were introduced into cells and the asscciation
ofmoleculeswas analyzedby immunoprecipitation andWesternblotting.
The left side diagrams show results that ILT7 molecule was blotted
with anti~FLAG antibody after immuncprecipitating FcRyYy molecule with
anti~myc antibody (the drawing above) and FcRy molecule was blotted
withanti-mycantibody (the drawingbelow). Similarly, the right side
diagrams show results that ILT7 molecule was blotted with anti-FLAG
antibody after immuncprecipitating FcRy molecule with anti-FLAG
antibody {above) and FcRy molecule was blotted with anti-myc antibody
(below) .

Fig. 5 is z photograph in which glycosylation of ILT7 molecule
was examined by introduction of ILT7 expression vector and FcRy

expression vector into the cell and N-glycosidase treatment. The left
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performed. 5 Fig. 6a is a diagram in which the responsiveness of the

produced anti-ILT7 monoclonal antibody was examined by FCM analysis.

(a) shows a result that binding of anti-ILT7 antibody to IPC fraction of

BDCA-2 positive was analyzed by using human peripheral blood

lymphocytes and double staining with the anti-ILT7 antibody and

anti-BDCA-2 10 antibody. The vertical axis shows the responsiveness to
side BEXCARZ antibosyanshthethorizotital axis showsithe responaiwenesstehere ILT7

e ft r | anti-IL T7.antibodies. .Fi is.a diagram.i '
12 e T Va1 CAT AL e Gl Sttt g o92Ph
showgxhifinéd By PEM Bhalysis. (B} 5 8RoRH R IMIA WiHicH BRBfhg 6fatment was
perfaptdldl7 antibody to ILT7 molecule was examined by using 293T cells

intg which ILT7 and. FcRy expression. vectors had been introduced. The
oAl b SR T e e RS DN iy produced
ant 1 thdiRtensipef @xpressibaoP LT7HactealdS RAIChI A tagswas  (2) shows
a r@@l@gh@‘?a?@@:ﬂﬂﬁi@ﬂ@@J@b@g@i@ﬁi$h0§&$ﬂ§%é@§p(@'&§iyg@ﬁ§§rQ(f:tion of BDCA-2

. [espective anti-ILT7 antibodies. Fig. 7 is a diagram in whic ong the
o5t A ST T2 orB b Al HOHEL, e e CRE e G ey TEROCY Ees
and diones to htmaniperiphdral blveddyrmphédylds was dxafiingd:by FCM —3DCA-2
ant iBBRalysis. Thuee 25araphs an the leftshowshe resultsef#ld-andthree poa-2
. graphs on the right shows the_results of #17. In the left side diagrams, .

aﬂtlg E$¥ aRisdwith Thé Rlark BF hor7 &Rowis THEPEEps Své’r?ess%%ﬁr‘_gﬁéffs to each
of tBimitartyiundhe sight side Wlagramsheddls axis with the mark of ILT7

shews the.responsiveness afLT/#117.30Fig. 8sadresult innwhieh: ne produced
blnd|n7q activity of the produced anti-ILT7 monoclonal antibodies 'LT-7#11

AL ARG LT AR IO Ran ARty tes WAS coRpRretWith thal-" aratysis. (B)
showefantieBDCA-2rantiiady ahd @xaminéd: nThe Veidica axistshoyws theLT7 molecule

X5 Eraoiay b axstsiy ,
T N entes o CXU antioady 36 That1s SAgh abtbady vt o - =247

vect 5Erioncst CI5ES3 positiceleer it is Hdagfaht SRéwingthe ré&tisSn Wifich
respthesresponsivenessawas -Fanalyzed whedlymphoeyie celthwetentensity of

expr%%;?#;&éi%%g;ﬁ@ﬁé%%ﬁog%gg% @Q%}f% Fﬂﬁ%" Esa%d%ag]t%%@g and the
horizontal axis shows the responsiveness of respective anti~-ILT7
antibodies.

Fig. 7 is a diagram in which among the produced anti-ILT7
monoclional antibodies, the responsiveness of two cloneg to human
peripheral blood lymphocytes was examined by FCM analysis. Three
graphs cn 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 themark of ILT7 shows the responsiveness of ILT7#11. Similarly,
in the right side diagrams, each axis with the mark ¢f ILT7 shows
the responsiveness of ILTT7#17.

Fig. 8 is a result in which binding activity of the produced
anti-ILT7 monoclonal antibodies ILT7#11 and ILT7#17 to human
lymphocytes was comparedwith that of anti-BDCA~Z antibody andexamined.
The vertical axls shows the responsiveness of anti-CD123 antibody
and the horizontal axis shows the responsiveness ©f each antibedy.
That is, each antibody binds to a portion of CD123 positive cell.

It is & diagram showing the results in which the responsiveness was
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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

analwerq intieduceghJmecipperdiagrany shewsdhe tesittsavhgre e kinds of CpeGs
ponsweness to cells in which ILT7 molecules with a FLAG tag had
and %%%n coexpressed with FCRy was reaffirmed. The lower diagram shows
thé tesultBavhete 2hé kesporsivehess tdcallsiin® which IERTIeTeess of family

moledulld angikeRy were intradused (tell diagrampdi Al sight diagfaBinine acid
ILT7#17 The h rlzontziL fx s shows the responsweines% of each

SEAUFREIL ante‘bo%’;iyrlé is gﬁlager %noghjo\?wﬁ& & &ffec oﬁhesp?gdﬁll ment ;

Fig. aiwi-ILY 72 monoclonsd antibodiesaLT7# e an@lrttiﬁ#g? opahes a continuaticn
of rinterfegpgenic 20 capacity of human lymphocytes. In the diagram, the
honzonta;lrims shows IFNa concentration in a culture sugernatant when

pHodyes SWere it by IRfGERYS Uitds SRE five Vertica Produced
ant i-aXisT shows thé treafedrartibontiss: T helierh ' hodnfeclionsfindicatesithel, ILT2,

and rfesylts-af.cells whichwere pot stimulated by influenza Vilus-25 Rigs 1218 ression

a diagram showing CDC act i vity of the produced anti-ILT7 monoclonal
V2 CE GRTORIS (L T7HS I T 26 AR IET 3% EVErAInGROHRIL Py =2 t5 where
the moenactenatantibedies @maMedjﬂmmmybﬁﬁté’mmNe@u&eﬂ w8@% er FLAG tag

had b@gﬁ c%f ge%cg cEth%% Qsa}rgéef le}'g o CO%@Q'[E%QS)&% %g]ram shows

er. Int e case of antibodies ot an anti-ILT7 3
the g ﬁé Sn%tﬁérﬁﬁ)(?&? éﬁé%ﬁ%&;}’t‘d“%?ﬁe?@eﬁsewﬁ Hdto%éé?\?éﬂ‘ Eigttr 1LT2,
11T 3 1Jisca cliggramshqwingdatesralizationdotarget cellstnithelproduced: diagram:

1.r780Y) 'LTW%“%CA%@&W'QW'& ILTLEL, ALE?fézﬁfe'é-JS%Né{@?%E‘»of each

and ILT7#33. The fluorescence intensity of APC is an indicator of the
antiafiguht 235 dPRF7-anti-ILT7 antibody immune complex which was
present orn the éuﬁmetrcethsnbemuheu@aﬂmamﬂtue@etecteﬁiced anti-ILT7

monocﬁ%%rg%sg ggh ﬂ&?#71%n%$g71%qilﬂppy In‘&j;n &C rﬁgfgrf%rogem_c

present on the target cell surface or is incorporated into the cell
CapafrHctipatibn’ OFf the BiigrHanee the fl_uf@ré‘s}é@n@é%éﬁ&ty ehRITO B &rntal axis

showiNdieael 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.

Fig. lZisadiagramshowingCDCactivityof theproducedanti~ILT7
monoclonal antibodies ILT74#37, ILT7#28, and ILT7#33. Even when
anti-ILT7 monoclonal antibodies obtained fromany hybridoma were used,
B0% or more of CDC activity was exhibited at the antibody concentration
of 0.1 pg/ml or higher. 1In the caseof antibodies other than anti-ILT7
monoclonal antibody, CDC activity to target cells was not observed.

Fig. 13 is a diagram showing internalization to target celis
of the produced anti-ILT7 monoclonal antibodies ILT7#17, ILT7#Z6,
ILT7437, ILT7%#28, and ILT7#33.

The fluorescence intensity of APC is an indicator ¢f the amount
of ILT7-anti-ILT7 antibody immune complex which was present on the

surface of cells before incubation and it is detected regardless of
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of the amount of ILT7-anti-ILT7 antibody immune complex which remains
5 on the surface of cells after incubation. That is, the fluorescence
intensity of FITC is decreased by internalization. Best Mode for carrying
out the Invention [0022] 10 It has been reported that human ILT7
(immunoglobulin-like transcript-7) is a molecule which is specifically
expressed in Plasmacytoid dendritic cells (Gene. 2004 Apr 28; 331:1
whe t B8:64L.TWQ03/12061)7. Attermatively ritis-alseokovey thattwesam 37 the target

used asa predlctlve indi r forpro nosi
ROl VOPO0LIPHOR) 15 HoweLEr. & Mothod ToP oo an =" 7

the ahiibedy:éasablélst réésﬂgmﬁﬁgemﬁaﬁwﬁﬂﬁa@ﬁo%egﬁ Established ndicator
of tHB0Z3bHuman ILTTF consists of 499 aming aeid residues esrgiiovin im SERQremains

ID NO: 2 and |thaty el nsmembr ne protein comprising
°n i mnMuogiobulin-like ¢ oma%g i the S r§ct%£a > and ogn%e t?ansm ](E%b g?uorescence

mter@gu@ry (445-266'Crom 4Poo450eiA SEQIDNONR)L IAmoRg™M44 amino
acid residues including N-terminal, 16 amino acid residues (from -15 to

5 t-l in SEQ ID NO: 2) are s% nal Sﬁbg %nces and 17 to 444 amino acid
es s-(fronT $16 %787’ NO: 55 Boristitute an extracellular 25

EOO2ad)ma|n On the other hand, the C-terminal region is an intracellular

domain, Mogtal porions ofdhe mgrtarhhhﬂrargmva@%&%@r @%’E@h@ﬁ? lin-like
and 33 amino acid residues constitute an intracellula rom 467
CrangpIao e 4o 18 49 FEAED MM 2} 3t A heA ey B aagee 1

P1aswhichtis involeediinisigralization, is peesent #0ad 3Bumtracellular domaig-64 .
woo3 /M8l tepgth %1'@8%%_% C%@fhgng%luﬂn&ﬁh@wgmﬁﬁ%%@? can be

2 and a base sequence of cD A encoding the aming acid sequence is

us eSS GRMA T SEES I RO Fahe HHE Souhi rsgfors Co B RIkttiRed peplide /24043
Howe (&), .41b2@)hchavay in B&EQH NG: & doriotbeanprise tiel termfhatiomeognizing

humagnqimufat QSCQQCQ@Snggt 'ésp%@dﬁs"ﬁ?e%od'”g sequences which

comprise the termination and initiation colons in SEQ ID NO: 1 are from
[00234 to 1523. 11 [0024] It is considered that the ligand signal is transmitted
to gelisz hymassociationicftumand R E7anithma signal-transddcing molecuden in SEQ

I Ngor fxam&le mo%t %Tt@?qf& rfc%qlgﬁg}f?&%]?aqu pﬁ?%etr?ati-@lcg%%nﬁ'}ising four
immunoglobulin-like domains in the structure and one transmembrane
region (445-466; from 429 to 450 in SEQ ID NO: 2}. Among 444 aminoc
acid residues including N-terminal, 16 amino acid residues {from -15
to -1, in SEQ ID NO: 2) are signal seqguences and 17 to 444 amino acid
residues {(from 1l to 428, in SEQ ID NO: 2) constitute an extracellular
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 49%; from 451 to 483, in SEQ ID NO: 2). It is not predicted
that a motif, which is involved in signalization, is present in an
intracellular domain. A full length amino acid seguence of human ILTY
is shown in SEQ ID NO: 2 and a base seguence of c¢DNA encoding the
amino acid sequence is shown in SEQ ID NO: 1. Here, the coding regions
of the matured peptide (72)..{1520), shown in SEC ID NC: 1, do not
comprise the termination and initiation codons. That is, protein
coding seqguences which comprise the termination and initiaticn codons
in SEQ ID NO: 1 are from 24 to 1523.
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5 addition, the intracellular domain contains an immunoreceptor

tyrosine-based activation motif (ITAM) which is involved in signalization.

ITAM is an amino acid sequence portion, which is commonly seen in

adaptor molecules that are associated with immunoreceptors such as Fc

receptors. A motif such as YxxL (SEQ ID 10 NO: 76), which is a target of

tyrosine phosphorylation, is comprised n ITAM and the signal is
r oo 2 dransmitted by the phosphorylation. Known examples of the

signal-transducing molecule ich comprises.ITAM in_an intracellular

donainE e R A CAPLS 1 ARHDS 10 Friracamtor Laanrza to cells
by asmmohg these sfghalrteandddcingirhblecglegrhe 1o mokstufe assbeiarele. For

examMh hyman ILE7 is predicted to.bethe.Ec.receptor, y.chain Gurrently, @& 115, 1n
ligand, which binds to human IL

, has not been found. [0025] The
s e tars EOhf o Hiat 1T s ShBemcary 30 SUPMEALBTRoP "
tyrohinmiPSsh)rgéne expressivnianalysisi Athe presemt ivehtorelved in
s1gn&onsidered that #weald beyusefulin the,study of iRGs dbap antibedy, which is
capable of distinguishing human ILT7 from other molecules

COMTERMiNBISHicatly cOURPLE Bbtindt. Howrever thafy mctscigs @ik "
immusimitar sfructuses exist &1 LTdanslyspdlodiag LA nMoldcessugh 25<ad: (SEQ ID

NO: ﬂ%T}Jh%%j¥I§’gI%f&E@J%J@ﬁyéégﬁécgﬂgg'ﬁ$@¥ﬂ¥§¥38¢999%%mprised
amino acid sequences, particularly in their extracellular ‘domains,

in ITRGrfste fife preldit invertbrd Ehdideradthat twRS SHFiLaR Yo Bbtaft - Known
examahantibddy bapatilgrof distinguishingibeiween ethese moledules usmgrai ses ITAM

in afomain.peptide camprising a-partial aming 39-acid sequease which saqirion to
constitute an extracellular domain as an immunogen. Then, the present

FC remasnters fave g to procige ditastisod adanste RGMaR LT 7 shifthess . the
mo 1 e éellsexpressing-hismantih Tias immnanodens r ¢A026] ¢toweves, thesuke afeceptor
eneral expression vectors did not cause .35 the expression NA of
- b
=R 3 iian ﬁ]nztr%%’alace sg?tph(g’s %%ér? grebpjbl?t(%%l %h%htuf'?lr}}gl%%ﬁlé has not been
founfaving a structure very similar to ILT7 12 associates with the Fc receptor
roozyachain. That is, when cells in which the Fc receptor y-chain was

expyessed sugh s BBl 1t basonfil, lgkemig)celisand BELS (BOUSE: 5 ca11y
mastocy?oma) cells were used as host C(rar\?s, the expression of ILTI'on the
expreglf sarfide WwaBabsér/ed. Howevee expression analysis. The present

inventors considered that i1t would be useful in the study of IPCs
ifanantibodycapableofdistinguishinghumanILT7 fromothermolecules
immunclogically could be obtained. However, many mclecules with

similar structures exist in ILT family including ILT7. Molecules such
as ILT1, ILT2, ILT3, ILT4, IL?T5, ILT6, or LIR-8 comprise highly

homologous amino acid sequences, particularly in their extracellular
domains. Therefore, the present inventors considered that 1t was

difficult to obtain an antibody capable of distinguilishing between

" these molecules using a domain peptide comprising a partizl amino

acidseguence whichconstitute anextracellulardomainas an immunogen.
Then, the present inventors have tried to produce an antibody against
human ILT7 using the cells expressing human ILT7 as immunodgens.
[0026]

However, the use of general expression vectors did not cause
the expression of c¢DNA of human ILT7 in animal cells. It has been

reported that ILTL1 molecule having a structure very similar to ILTY
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5if ILT1 was forced to be expressed in 293 cells in which Fc 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 receptor y-chain (Nakaj ima H. at al. , J. Immunology 162: 5-8.
1999) 10 However, there is no information about an immunogen for

asso@ﬁmmwtﬂﬂtmib@d@c&&%} Forexample, imthe 1egoithREleeliss in which
into WhICh ILT1 iS. mtroduced are used as |mmuno %ﬁ éch%asophll -

the cl' Cﬁ%dles %ﬁ.% Eresent ﬁgen%ors trlealfg%roadsuce
leukaﬁﬂ@ddré%%mgaﬂfé E6hbinatfis6t RBE @Ay WithAL T7ederie 1R ¥&fme &s host
cellmannerasdescsbed. cHaweavesreves ifd1T7was toreeg:te @b@(pv@%ed However,

- +4.RBL cells (P815), the cell-surface e pressi ofIE 7 was no c
S s g o e e
T-chThe peesemttinveais have comuetatededicated péseartiy rbord@=pression was

not ©btairthesantibadycapable-ef recegnizinghymamtdy Asa regult-dhe —surface

exprggessjgnt mvgnrtgr{s fouC?d tQ tth%deg.lred agtlb%%%c% Ollbe de“%‘?g%rb csed with
USing A 'spécific transtormed cell d8™an inmmunogen atid compléte

the HresertirhventionhEhat id)dhe presedt.imeation rélalestora Imgrottohab-8.1999) .
Eowe@Btibodyhwhish bindstosthe extracelifandomainef humam dbEh and- sreducing

o ri_?relates tog fragment comprising its antigen binding region. [0029] In the
pfaSent HV&Rtion, human ILT7 can be defined as a natural 30 molecule
[OOZWhlch is expressed in human IPCs or a molecule which is

Immyﬁogagé@@glyeeqbﬁ\@l%tetofléﬁ&aﬁéhIchgzeéerpﬁge%m HumanlPGs.T gene is
the present invention, the pinding of antibodies to human_ILT7 ca

n be
LT 10T SOTNIESaS TBIBWS S Eonifinlioh baged o~ 27--o0dies. The
prespsponsivenégss o fuman celts:1835Accordiby10 thefindings @fthesing the

comb@?%%@ﬂ&in%qf‘@ﬁ é@?ﬁ@%%ﬂfﬁ%@ %E@UWEHETQEM@%QHEQW%% descrlbed

inhuman | PCs. Orlﬁ]na y, human 131LT7 was isolated as agene whos

Howeggdre it s dedrt in’ Plasmacyioff dehdifiCEake@Tsot 12062 I_tdbells (PB15),
the 3295-3308fGenes 2004 #qi@8;0331159-64) ncaddition itisdlse knownerefore

it cihatl canbeused.as %g‘aé'ﬁerl%?dﬁ%'aé?yto'd dendritic cells
%WOO3/12061) It is assumed

The present inventors have conducted dedicated research in order
to obtain the antiboedy capable of recognizing human ILT7. Agaresult,
the present inventors found that the desired antibody couldbe produced
by using a specific transformed cell as an immunogen and completed
the present inventicn. That is, the present invention relates to a
monocional antibody which binds to the extracellular domain of human
ILT7, andrelates toc a fragment comprising its antigen binding region.
[0029]

In the present invention, human ILT7 can be defined as a natural
molecule which is expressed in human IPCs or a molecule which is
immunologically equivalent 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 based on responsiveness to human cells:

Bccording to the findings of the present inventors, specific

expression of human ILT7 was observed in human IPCs. Originally, human
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5 that Plasmacytoid dendritic cells and IPCs are mostly identical cell
populations or their large portions are common. Therefore, there is no
contradiction between these reports and the findings of the present
inventors. [0030] 10 Considering such expression profile of human ILT7,
first, the binding activity of IPCs or Plasmacytoid dendritic cells to at least
a certain subset is one of the important characteristics of the antibody

T LT 7wikech bmd;safeehﬂlnaandL@énéhe}pﬁese@bdpmi@noﬁZei@wé@ce markgesmacytoid .

ifi I p det t
dend} gl 1o rffgeq tve cell P%g?nag@(fangk%r%t?f%e% etepine "F@%E‘eﬂwr 28;

a certaln cellis C or yt0|d d For exam

331: B.%%m@% the desireiels Fan Betcéﬁnﬁﬁ@&bif%ﬁmet@@ﬁmﬁgvﬁﬂmr?@ used as
a ma fidibasly whichrbings to cell sudface matkers anditbe antibody ywhose is assumed

bindin act|V|t sho Id be.checked That IS, I % |n the pres tmventh
thatc?mpr?%es fo(r%/exa#prég cgi]s Wﬁlc% express% CAZ 30 803?] igentical cell

popUEBERPARIOT baked orl Feshoriaienbas Soakmstormed celld erpreiaiy, there is

no cdwmanildigenes-The presertdavestors found thakandmmunelegicat he present

. characterlstlc of ILT7 expressed in human IPCs was reconstructed when
inventor

expressmn 25 of human ILT7 gene was carried out under a specific
[ 003@dndition. Therefore, the responsiveness to human ILT7 can also be

copfirmed; based, o the r@§@9@$g§%§§>@fmip@d&e§ mﬁ@lﬁ intewhiegh as+, the
ene_encodin ILT?7 is rtificially. introduced. N me resen]t fooat ]
PIndiNantioh tlates B a‘rﬁgﬁo&}én%’]r%ﬁﬁﬁ()ccﬁ/t\ﬁﬁl &S réﬁnses GHe"Aming 302t teast

Cl ceMdsa}u@ﬂeé donstititiigtdre exteacelialat domain @ssthe séxtracefutdre antibody

whlcg%ﬂ%'a§eg Ekﬁ&%ﬁ%ﬁlﬂl@@}!l@;@@@ée@@%@»@ﬁh the, sigpaltiansdyeing markers
molecule or relates to a ra ment com [1sing its antr%en blndln% %IOH

SPECHEPE HTSRRTEIIEFdSmaiR EEomposety GPATaminG Aol Septehcd & whether
a cewhmcmﬁéﬂparw§mmﬂﬁhaemyftposﬁldﬁﬁﬁlofth@N:telmmalE‘o.r example,

bmdﬁm&%@%@ SequsEn 9%5“824’:[‘,;,'@ 2EQ Tb% %Qn%iffﬁ%!@d]bt? é%%ﬂl@'%‘%é@nmg with

14 For examnE1 he immunological characteristic of ILT7

the é%pr%@é’é’d/ iR %sma.ﬁa%ﬁecﬁiﬁrcﬁg%&%%%&ea%wm antibody
whosexpiessiony wectarvcampmising. d DAAeackding hurhan LI/ apdsann the present

inveEXIESSIARVECIOL comprising 2 DNA.encodingthe,signal-ransducing nea s |
molecule THherefore,

(00313

wConfirmationbasedonxesponsivenesstotransformedcellsexpxessing

human ILT7 gene:

Thepresent inventors foundthat an immunclegical characteristic
of ILT7 expressed in human IPCs was reconstructed when expression
of human ILT7 gene was carried out under a specific ccndition.
Therefore, the responsiveness To human ILT7 can also be confirmed
based on the responsiveness of antibodies to cells into which a gene
enncoding ILT7 1s artificizglly introduced. WNamely, the present
invention relates to a monoclonal antibody which comprises the amino
acid seguence constituting an extracellular domain as the
extracellular domain and binds to a molecule coexpressed with the
signal-transducing molecule or relates Tto a fragment comprising its
antigen binding region. Here, the extracellular domain is composed
of anamino acid sequencewhichcorresponds tothel7thto444thposition
of the N terminal amino acid seguence shown in SEQ ID NO: 2 (from

1 to 428 in SEQ ID NOC: 2).
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5 a transformed cell, which coexpresses human ILT7 and the

signal-transducing molecule, is preferable to confirm the binding affinity of

antibodies to the extracellular domain of human 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 important to

comfirmethatrifiedhinding iofrantibodies ¢ notdetected uisiriy the Sarhé hestpressed
in h%(%lgg?ﬁfe%g%%%%%@% Ihe ; signal{ransducing melecule as 4 600 Ay o ression

15 In the present invention, a molecule, which induces the

veCt eRpRESEIIN- 6FREma A 761 876861l Stiftace [dan/bBid&ilas Tig €55 0n Vector
comp sig8aktranstucig-melecyletfer the caexpressioduthe signabtransducingerefore,
= cxpolsale nierpsentinusntionsanalsabe defijed as.2maleguien.

W ich ¢an impar the immunological characteristic 20 of natural human .
s1gnpITTRratIEastNG eXAACEINE dohTaiR ot TISF A MGlet MleGR A deiPiticR Pincing
affiﬁ%@@%@sdlﬁlb‘b@yé@@@feiﬂet@iwﬁbéimmuﬁcﬂogiﬁzahﬁhﬁﬁaﬁteﬂﬁﬂ@ﬁ ILT7 in

of natural human ILT7 means recognition an_antibody which bj ) .
~he %ﬁ%’aenni 87 §Béé]iﬁéla1ly, Jlﬁstp?}gf r]é%[geet% us:LenEg ?égcl%dr%%:hglg;l%%%g éble -0
use aDARI2 aga slyhal i SdchiE ATSTEEURS IAARE PresebRVentds - IRepe1veness

of azﬁ%%?ﬁ@{i%@ﬁai%i%BWf@Bl@é'M preferable asihesignal tiansducingl 1. Further,
.. . Mmolecule. The Fc receptor y-chain is a molecule consisting of amino.acid . ,
1t 18edudiitel ¥hotitin SEQ I6N0 18, The tsién%—t%ﬁ%&%mﬁg%olggu é‘cmdles o
not pmydeafragaieny asieng astuiamtl LT 3D o becboexkppassreds only the

signiocalized atihe gell syfage.Aslong as bumandiLT7 to be coexpressed is
localized at the cell surface, the mutation or addition of the amino acid

wmgéquence is permitted in the amino acid sequences shown in SEQ ID
Nz 6t Thabiss Heyresentinténtion providessmethodsfor produeiges the
expz@§E@%WCBf"%HM§haﬂﬁ%@cgﬁmiﬁéa@QQQd%ﬂ@EEH@Dd%Bhﬂﬁé used as the

~ extracellular domain of human ILT7, comprising the following steps of: 15
1.97a) SRR CBP WA OHRROLS ¢ ruees Sofin. 1 e
s i gnedmprising @xtracellutarldomaia dfthupran ti¥=ardamaoleeule comptisingelso be

def 1%@?8?&'9@?88%@%%%@?%@iﬁﬁgg I0\NO 16 10 inune ARIMAIS cteristic
of nggural human ILT7 te at least the extracellular domain of ILTY
molecule in a cell which expresses ILT7. 2As used herein, the term
“immunolegical characteristic” ofnaturalhuman ILT7 means recognition
by an antibody which binds to human IPCs.

Specifically, it is preferable tc use Fc receptor y-chain or
DAP12 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 ILTY
to be coexpressed is localized at the cell surface. 2s long as human
ILT7 to be coexpressed is localized at the cell surface, the mutation
or addition of the amino acid seguence 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
antibody which binds to the extracellular domain of human ILTY,

comprising the following steps of:
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5 (2) selecting an antibody producing cell which produces the 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 humaniikT7iin the presentiavention dhis:prejerablestoyuse ppeantiiodyprotein

in.which the binding.to the cell population [ t r s
o B e A0 PRt 2 g
amingoadiiien A8IHE ORISR FF WhREFthEDIRERGES IBEs Was Contffmegeagnimals;
and already described, for example, ILT2 and ILT3 are expressed in not only

PDGC. but also DC obtained from MDDC or CD34 positive, cells (Gene. N
2008 55, ST 180565 - Ort P Shn R T8 20 sabrabaior o uces tne
antibadnotiie deteetedidué 2o e dlifereAtlatiorPef S setienritiseellg. cells of

rne JRerefere;theantipody cannot detect the binding to DCs obtained from
OO3MDDC or CD34 positive cells under the condition in which the binding to
[ PCs can be confirmed is comprised in the antibody which binds to
hufandeT 7eintthy presehbinventiorcds (00341 The fallbwingexprassioh’ in the

precBaierns as fa gther ILT family- molequles.have beemreporded (The KR crossing

Gene Cluster” Carrington, Mary and Norman, Paul. Bethesda

J

. -al I MD) : .
w22y iohaF Aoy of MR 0S5, NCBT 3004 GERE 2004 Afr 28742175 oFher
t han1B0764 1) s Thetefdre carvantibody 80 ivhich binds toshuhrarPCoodPDEs ch binds

£o nhARdwhose-pindingto the following .cells.cannot be coufirmedisineluded, use an

. .In an antibody having specificity to ILT7: ILT1; myeloid lineage cells . "
ant- 1 pReHoCHES: DES HBRVEH oM Smiondcytes TackbpHAaGRS) 85 1L 5, o are known
to eRiXes B Tells FER34 jpositiveheet!s; IDCs defiVed drome TD34 cpositivescelis;cer the

samea@%Eé%%QEﬂy%ggﬂgﬂén@g%af¥ﬁ&ﬁIEI3WBQS§5¥HED9§hﬁ§E§ fo IPCs was

_monocytes, DCs derived from CD34 positive cells, and DCs_derived from
Conzﬁﬁ@ﬁ%@ytesﬁ\énéJIE?@j%oﬁ@fﬁéﬁﬁ@éige calis. example, ILT2 and ILT3 are

expressed innot only PDC but also DCobtained fromMDDC or CD34 positive
cells (Gene. 2004 Ap 28; 331: 159-64.). O©On the other hand, the
expression ILT7 cannot be detected due to the differentiation of IPCs
into dendritic cells. Therefore, the antibody cannot detect the
binding to DCs cobtained 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.
(00347

The feollowing expression patterns as to other ILT family
molecules have been reported (“The KIR Gene Cluster” Carringteon, Mary
and Norman, Paul. Bethesda (MD): National Library of Medicine (US),
NCBT; 2003, Gene. 2004 Apr 28; 331: 159~64.). Therefore, an antibody

which binds to human IPCs or PDCs and whose binding to the following

cells cannot beconfirmedis included inanantibody having specificity

to ILTT:

ILT1; myeloid lineage cells (monocytes, DCs derived from
monocytes, macrophages);

ILTZ; PDCs, B cells, CD34 positive cells, DCs derived from CD34

positive cells, and DCs derived from meonocytes;
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5 [0035] That is, the monoclonal antibody, which binds to the extracellular
domain of humanlILT7in the present invention preferably, comprises a
monoclonal antibody which has the following immunological
characteristics: 10 a) the monoclonal antibody binds to human IPCs;,and
b) the binding of the monoclonal antibody to one or more cells selected
from the group consisting of monocytes, macrophages, B cells, CD34
positive eelisy@nd=dendritie cells derived from these cells cannot be
COQ&H%?dunderﬂm%gonqm%p&@jﬂg@ggﬂgéyﬂagg4E§§géﬁf¥%ﬂgéllS, and DCs
moroclonal antlﬁgély of the present invention, it is preferable to use an
der I HRhddyAR WISIER THE BMdirk® monocytes, macrophages, B cells, CD34
positives celis; nghdendritie £elfs dedveds from these cells cannot be
nfirmed under the condition for binding, particularly to human IPCs. 20
36] Alternatively, the monoclonal antibody, which binds to the

extFacelulaf domdned homiarie T 73m tHeprésentinventic prsfefably ne

extrﬁ@@@ﬂ@?&%HEﬁ@ﬁ@B@Hﬁﬁ@@ﬁ@@ﬂdhmﬁé@%@ﬁ@ﬂﬁﬂﬁﬂﬁﬂ@%ﬂmﬁ@ﬁferably,
characteristics: 5(%? 0 ocI nal antlgolqg blpgs tg tﬁ transformed
nsf

COMPEaIFRAICh 18 Co-tr ede Wlt% ayn EexXpression vettor expressw% miunological
charearying sthe®NA encoding human ILT7 and an expression vector

expressivelyncauyingthe DNA enseding thessignal-transducingmplecule;

d) the blndlngato the host cell prior to tﬁgnsfci{mat can not 30 be 11

confirneFuRdBF tHEoSditioR f8F BRAmy @ the tos s\‘fecféo? RIS T c8 12
sel edescmﬁe:cbmme@ﬁwmon@d@mmmygﬁMMsemmbﬁge$ Bcells,
CD34C pyses.a @QMQOH%WMMMW%h@%&hesfo(ﬂ@wmémwog@@%e cells

aracteristics: 35 e) the binding to the host, cell which expresses onI 5
camg.anaﬁtr&ﬁ@dif&ﬁge mhotedie cahﬁoﬁﬁélé&ﬁrmdf&ﬁd&%ﬁ%ﬁd*n%n §§an 12Cs.
forAindihg: tonthecco-transfectedicetis asdeschibeg iree)e {0037 Martheon, it is
pre fer:cegﬁﬂgmw\f%mtgé tg% faa%@i@c?cﬁ.&l}' ILFFW%Q’@P'% @]tlp@gﬁ{djoe§ Q%nocytes ’

intersect with the ILT famlly of other molecules
macrophages, Bcells, CD34 positive cells, and dendriticcells derived

[003

from these cells cannot be confirmed under the condition for binding,
particularly to human IPCs.
[0036]

Alternatively, the monoclonal antibody, which binds to the
extracellulardomainof human ILT7 inthepresent invention, preferably
comprises a monoclonal antibody which has the following immunological
characteristics:

c¢) the monoclonal antibody binds to the transformed cell which
ig co~transfected with an expression vector expressively carrying
the DNA encoding human ILT7 and an expressicn vector expressively
carrying the DNA encecding the signal-transducing molecule;

d) the binding to the host cell prior to transformation cannot
be confirmed under the condition for binding to the co-transfected
cells as described in c¢); or

fhe monoclonal antibody of the present invention comprises a
monoclional antibody which has the following immunclogical
characteristics:

e) the binding to the hest cell which expresses only the

signal-transducing molecule cannot be confirmed under the condition
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35

5 can be confirmed-using cells in which each ILT family was forced to be
expressed. That is, for forced expression, cDNA encoding each ILT family
of amino acid sequences is introduced into an appropriate host cell. The
anti-ILT7 monoclonal antibody whose crossing should be confirmed is
made to contact with the obtained transformed cell. Then, 10 it can be
confirmed that if the binding of the antibody to the cell, which expresses
for Birfamily melechlesather-than iE7 48 notabsersed dtheanfibodyis c) .
(603 le to immunologically distinguish between ILT7 and other ILT family
molecules. For example, in examples described below, the fact that the

antiiL T PndHiceRsHaF antiBEehF dBtaindd By #fepresent 18T ventibh tgeanccional
ant i peldntersess with ILiTl; dbE2 candviL TR isiconfitmedadherefore, sther molecules

referable example of the monoclonal antihody. in, the. pr inventignds
=0 B OuoL Bl an{BOdY By (1L L7 e e B LT o7e=s to
be eqpT2 swrL T3 8arindthe delet REARIERTHE Bafe Roritifioh P [ob3ey each ILT
fami Particulady b B2 anddbd3a1e genes whose expression in tACspbaspeeate host

celquﬂﬂﬁf%&%ﬁﬁ I@geggégﬁl%g%fﬁgh%Q%@dgﬂ%%%%g’%fggsing should be
molécules may show expression profiles unique-to each cell type
conf depating ondhd frespactietditicrbrtiaticrriese ks IRCE 6K 25 B6AdIoNs:  Then,

it c§H9%@§ctBﬁhﬁi£ﬂ¢&@ti%Mmﬁr%§ @i@ltila%gyt@ki&ehse Eh@x@@gaﬂi the cell,
.. _antibody, which_i e to immunologica istinguish t > ILT, f ami ly
) RS Hom LT oM of SBGAea] BEairr Enanght N © o03eX 7,
the exprassin ofllZE7.$0089} 180 The bintirg étvadisnodienal dntibedysen ILT7 and
ot heWhose binding,activity. should becopfirmechto varauskinds.af geliscaBed below,
be confirmed based .on, for examéolg., thglrﬁrinciple o%flog cytome Y I .
the TG 6& 16 Chniitm Sthe resforisvensss F antiBBaite BAer s %ﬁ&én i%i“ee presen
inveoftfiom citemetry; itlisteaivaatageouisitollabél adfifbdies withl Aidbleduecorn £ irmed.
Therat AlAMic graup which produces g detegtable signal nadvancesntivody in the

Generally, the fluorescent or luminescent labels are used.
E

18 . .
preseppraitéitelattivated CelfSoREr (BAT'ST Bart B8 Ghed o anuly £& the” 7 17 which
the bindiigof the fludfescent-tabeled amibddiesitoccelis=bdsé@ ondhleunder the sams
~onaRtinciple of flow cytometry. The use of FACS allows for efficiently

wmgo}nfirming the binding of a plurality of antibodies to a plurality

Particularly, ILTZ and ILT3 are genes whose expression in IPCs
Lhas been confirmed (Juet al. Gene 331, 159-164, 2004} . However, these
mclecules may show expression profiles unique to each cell type
depending on the respective differentiation levels in IPCs or
conditions such as the stimulation with viruses or other cytokines.
The use of an antibody, which is able to immunologically distinguish
these ILT familymolecules fromILT7, allows forspecificallydetecting
changes in the expressicn of ILT7.

[0639]

The binding of a menoclonal antibody whose binding activity
should be confirmed to various kinds of cells can be confirmed based
on, for example, the principle of flow cytometry. In crder to confirm
the responsiveness of antibodies based on the principle of flow
cytometry, it is advantageous to label antibodies with molecule or
atomicgroupwhichproduces adetectablesignal inadvance. Generally,

the flucrescent or luminescent lzbels are used.
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5 of 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 comprising IPCs at the same time. Antibody A and antibody
Bare labeledwith a fluorescence signal which ismutuallydistinguished by
these antibodies in advance. In the case where both signals are detected

rluoFemthe same-cell;pepuiations, therbindingrofthpseanthodiesdorthesnalyze the
. __.same cell populations can be confirmed, In qther words, it 15 is found tha .

bmd%lcft% z%fntik]JL'([l)r)1 m%%ugr]{& ﬁcﬁgvge %%%Hmeeab?n%qlcnlg% 8\k${alr%%tétr%tf:c§.§ nsth%ase'& fm -he

princase whefe fhey bind trgifferent cellepepalatibrish fisaldartatpatiefficiently

confantibadies have, distingtbingding characterisics /[004d] XHA peeferablep 1urality
- _.example of the monoclonal antibody in the present invention may

°f c&dmprise a monoclonal antibody which is produced by

(CO4RBybridomalLT7#110rILT7#17. HybridomalLT7#11 and hybridomalLT7#17

have been depesited with Natiopakinstitute,of Advanced-industialer, previously
Science and Technology, International Patent rggﬁls De o%tary under
2 0n

foungs i chssiah Nos- RERM BP-18704 4fid EERN BT (s Prnding
char200%rThe specified Tepdsitdrycodtemt isas followd: )Appeilatiedandth cell

popuﬁg‘ﬁr_ﬁéﬁQ@Eﬁ%k‘@%&%%@%%ﬁ%”é&ﬁ@ National Ipstitute 0f » and antibody
Advanced Industrial Science and Technology, International Patent . ,

B ar s3RaRIsRT DSy SO AGHRRS AR EFRIKIDa Cehtrili s, 2 1-1 Bighshnguished

by tHsekubkarshi;thnraki, ilapahvézireade BO5E8666)A by Depostettdate:signals are

detegggo&%rr% ’“&Q{Q%é@e’%‘?&f%%%%ﬁﬂg@ﬁﬁr@8%1%%}95941&@?%@1%@ antibodies
ILT7#11) (c) Accession number: FERM BP-10705 (hybridoma ILT7#17) ,
to ths (6647 THelmhonBeldhal&ibddy st the present ifVeftionthay besF words, it

is rlragaentd9 comprising s antigen hinging regiony &or lexampte; aninding

ntibod ent ISi [ binding fagign which. is - . 11
Char%g%fn%%sg{?%%'zym%%?%&seg%o@ngoﬁgg%%n%gégsé %g the@antl I%dei{riﬁnt C?e -
poputstgrasent irvertiohl SpedificallyCartibedyragiiénts QicFeas Fab gt Pinding
charE@)2istics.

00417
A preferable example of the monoclonal antibody in the present
invention may comprise a monoclonal antibody which is produced by
hybridoma ILT7#11 0or ILT7#17. Hybridoma ILT7#11 andhybridoma ILT7#17
have been deposited with National Institute of Advanced Industrial
Science and Technology, International Patent OrganismbDepositaryunder
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 depository institution
Appellation: National Institute of Advanced Industrial Science and
Technology, Internaticnal Patent Organism Depositary
Address: ATST Tsukuba Central 6, 1-1-1, Higashi, Tsukuba-shi, Ibaraki,
Japan (zip code 305-8566)
(b} Deposited date: October 21, 2005
{c) Aécession number: FERM BP-10704 (hybridoema ILT7#11)
{¢) Accession number: FERM BP-10705 (hybridoma ILT7#17)
[0042]

Themonoclonal antibodyof thepresent inventionmaybe a fragment

9
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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
comp antibodies single ehain-Fys, diahodies dinear. antibedies=apd polyspeeifie ivody

antiQo iesr formgd of %%tiboq%fr.a me%ts. C!it.is cor%mgggnwwz{% %éh% fained b
fragfidle SiBodics e e%i@én ﬁgeu%ingmrtn&ﬁqo%lgnaﬁ antibodies or - Y
enzyantibody prkicinercells Wiich probace dsel 5 dntibodidsl [0043]iThé he present
inveMonoglonal antibedy-gf the prasent.ipyention san Meobtained by usinga r (ab’ );

specific transformed cell as an imm no\%e#p. That is, the g%esenfjcnventio

|

can hg 488 fo A e thb Fo? prodiding cellsRiman ProduEs 20 a monocltj)‘ﬁar"erl:L Known
that aritibedyamtiich bt S toatirecaxtraceliul@edomrih of umtdipdiyolecules which

naveGPRIANSING the following steps of: (1) administering @ cell whichiexressest ructed

an exogenous protein _comprising extracellular domain of human ILT7 and_
by I5REXGGeRGIMDE TN Which s dssoRiated Wi urtar 7 toImpfile® = 2°=°%Y
antigeimald;rahih2p 42)setecting amantibody peoducifg eth Which prodecesit ibodies
cons&&é@%%%%@_iﬂesgeMm&!ﬂﬁom&ﬁ?p@% produging cells.efi nodses,
e e

immune animals. The antibody producing cells thus obtained or the ,
COR- Ao RENZH: BRtBEdY pridtitiy CetRENE cliftred dntthetedfta =S Linear
ant ieposlonaindOantibedes cancherecovered fronrthedolfuses. Withiy fragments.

It igﬁggﬂﬁgﬁoﬁgiﬂ¥g@%lﬁyﬂEH“QQ@Q&“&ﬂE@%%&H@QdEgHQ§§” iven by using

various methods are known. [0044] In the methad for producing the
mONoERBEb AP RAITGHYST the BreseRP 35 MYemtivn. idabkéxariplés ofthac ce the
antimelecude, which is associated with human ILT7 for producing a

L)g nsformed cell to be used as an inumur_ogen, 20 comprise cell
[004 . . . ,

membrane proteins. Among them, a signal-transducing molecule, which

is [8balized rrdelinnernbiahessis prefétanis fPase- ASaeh enmBsrams obtained
by uBRotgindndpe presentinveniparfbe teem 1"signal-ransduningsmolectde’t is, the
presgﬁgqi%8%¥?%$%€95@é% %?g%%%godg@axproducingcellswhichproduce
a monoclonal antibody which binds to the extracellular domain of human
ILT7, comprising the following steps of:

(1) administering a cell which expresses an exogenous protein
comprisingextracellular domain of human ILT7 and anexogencusmolecule
which is associated with human ILT7 to immune animals; and

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

The antibody producing cells thus obtained or the immortalized
antibody producing cells are cultured and the desired monoclonal
antibodies can be recovered from the cultures. With reference to the
method for immortalizing antibody producing cells, various methods
are known.

[0044]

Inthemethoed forproducing themonocleonal antibody of thepresent

invention, usable examples of the molecule, which is asscciated with

human ILT7 for producing a transformed cell to be used as an immunoden,
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5 with proteins and cells having receptor structures in the extracellular

domain and transmits the stimulation of binding of ligands to receptors

into cells. Examples of the signal-transducing molecule comprise Fc

receptor y-chain, DAP12, or the like. For example, Fc receptor y-chain is

preferable to use as a cell membrane protein in the present invention. 10

Amino acid sequences of human DAP12 and Fc receptor y-chain as well
comp%%@@@@??% %élﬁ:@%h%fiiﬁla 9”%@!@%@’1Q§§ﬂue@§§i@ﬁ%puﬁ|ﬂy&sducing

nown. A base sequence_af human Fc receptor y-chain and an amino aci

7o) el i SIS ORGHEH Gy e base seBrES AenomnHh SEQTD- © =0 use
as aNOsi 15meenlt6; respactivelyn 1540045 |p thespresentineaitiom a The term

v g1 glansformed gell to,betised asian immunogen-canbe obtained By s associated

. _preparing, for example, a cell expressively carrying the following (a%and
03 E(BE QB A BROGeRBULPON DTS BRES A BT 0 Seduered 0oL 1 31ax
doma26 eoniprisingsarn extrave|kidmidmaincof hdnwemiLityy arfdl(byands to receptors

into%Q@%".US EQQ{H&&"SQ“QE %@%Ogiggrfaclr—eg@@:%éf@% ﬂﬁﬂ_&ecﬁ@é_%mprise Fc
invention, an exogenous polynucleotide means a polynucleotide which is ,
recegitifgidny mtroducetifint atost el ¥hen Fimanaens arefiisé@ askefts, Y-chain

is pihitfeanpérescare ntreduced inteb tumapcetls.in Suctha combmatidmvention.
._an artificially introduced.paolynucleati eansthe e Qus. .,_ .
AlmnﬁoI‘:S‘/ﬁﬁé%e%tél/géeﬁce?gfo?g,%%?g&c%%dﬁgs%%ao hué%%%%‘i‘%’J(')ryhucr%wjgrzlL noas ‘f\ren
as a RERREHRGIMRBR&ITS Corpricdt-mepressita dfthe S@gnoas - are publicly
knowRolynucleotide; {0046] -30Asusedhereinatbe dermn "pxinagelular domaiino acid
of humap IL. 17" megns the amino.acid sequence from the 17th 1g.4d4th. 1, spo 1o
Sequpeélsﬁt?or%%fllﬁne Jé%ir%@%%%?equ%ncé describert%l%%EQ ID NO: 2 which °
NOs :corPeshofids to the BxEratelifa’domain of the amino acid sequence (from
(004510428 in SEQ ID NO: 2) . As an amino acid sequence comprising the

eﬂﬁ?%’)“!@g?%%%ﬁ%‘”i%%%%@%d@r'l'-Té'%Ehaen%@ﬁ%ﬂl}e'ﬁv‘é@tﬁ”'ﬂ e used as an
preferable to use the amino acli séquencew ICh comprises each region,

immufep grarpgle 2 D startig: fidm Bie Rasimmall FrardeiriRe fof§wihgxpressively

carApignal seguence s extacellujar-gemain)+ transmembrane domain +
iniracellular region] Alteratvely, an aming acid sequence, which Pariall. . uence
lacks

comprising an extracellular domain of human ILT7Y; and

(b) an exogenous polynucleotide encoding Fc receptor y-chain.

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

[0046]

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 sequence (from 1 to 428
inSEQIDNO: 2). Asanaminoacidsequence comprisingtheextracellular
domain of human ILT7 in the present inventicn, it 1s preferazble to

use the amino acid sequence which comprises each region, for example,
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5 an intracellular region as described below, is included in the amino acid
sequence comprising the extracellular domain of human ILT7 in the
present invention. [Signal sequence + extracellular domain +
transmembrane domain + a portion of intracellular region] 10
Furthermore, a structure, which lacks an intracellular region as mentioned
below, is included in the amino acid sequence comprising the

star@f¥aceiulas domain of Bumandi T7 in the-preseatinvention, 1[Signal g .
51 g Sequence + extraci_ellular domaiiq + transmembrane qlcomainl]néo 4risin .o,
(519 StrUcre, fégions GEne? TTan the extracdiar domaft Ay bé aing ="+

int racidiseguenceswhichlare selected from the amino acid sequence shown

in REQLIDNO; 2. o, may-be combined withother-amino, acids C831y lacks
having homology with the regions. For example, the amino acid sequence

20 RbREiitng ASgha SeYuehcs, Stransembrard 20 domaf andar © Toe amino
acidintracetular regiop mayibeg anramewtacid-séquerce obiaAifamiy human ILT7 in

fhe gpé%cé{]lets otherthan ILT7. Or, it may be combined with the amino acid

~sequence of ILT family in species other than human. Further, the amino |
[Siohad StRfEeREE SwhichrorRtifites retiofSBfer thahtRe 8XGACEIRMg domain + a
portdematy, mMay:cempiide: aanutation émthe range 25 capable of maintaining

thetypctian.of.each tegiop. Altginatively; ther [a0lons mMay INIGIVERNE 1 5+ ragion

between each region. For example, an epitope tag such as FLAG can T
23 mefdopE FibettedPHetwéehRd SiFal Seduence™and the ckifaBitRFe comprising
+he demaitFarticudarydbe signaksequenceis. Temovedby progessing invention.
ESig%‘éri”%'e%Hé[#%feer o the. cell membrane 8%5(%‘1%39 afier, %.E‘E!Qr!i%@?!%e%omainj
into protein. Therefore, arbitrary amino acid sequence, which induces
[0C4¢fansit of the translated protein to the cell membrane, can be used as the

signal seguence: Meoresspecifically sit cisseferable torusetheraminlacidr domain
may %%q%?nricneo(s%?é[)slél& 2 COfshuw qn -LT7éasstQ? ac%mi‘_‘iﬁn %id e ino acig

comprising {he extracalliiar 8oma|n %% of human ﬁ_ .%O féﬁ%Z ) .
sequFheRrferes inthe pfasent invEntion; af ‘arbRiary basesegnencd Wwhichther amino
acideneedesibe amineiacid seauance constitutingdheaboyedmentiored xample, the
aming SoriE ése'ﬁﬂ%' sequence + extracellular domain + Liansmembrang, ., i rane

omant +intracelluiar reglonj] can beused b the po?%uc?eo%i’de which
domain, and an intracellular region may be an amino acid seguence
of ILT family molecules other than ILT7. Or, it may be combined with
the amino acid seguence 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
capable of maintaining the function of each region. Alternatively,
other regicns may intervene between each region., For example, an
epitope tagsuchas FLAGcanalscbe insertedbetween the signal sequence
and the extracellular domain. Particularly, the signal segquence is
removed by processing guring its transfer to the cell membrane surface
after being translated intoprotein. Therefore, arbitrary aminc acid
sequence, which induces transit of the translated protein to the cell
membrane, can be used as the signal seqguence. More specifically, it
is preferable to use the amino acid segquence (SEQ ID NO: 2) of human
ILT7 as the amino acid sequence comprising the extracelluliar domain
of human ILT7.
[0048]
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5 constitutes the exogenous 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. [0049] In the present
invention, an expression 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 imawweges., The Pelypudeatides (8)-andi). cah arbitrary base sequence
becarriedonorevector ordifferentvectors. When each pol n%(ﬁeoti e is

W GRS O ditfrent VESIGHS the hOSFeaifs afa 85-trahkectba T with wo =t +ored
strukihds of Vectors: JOGB0] Prefetable examplesiofithe hodewellin the presemenbrane
domalfvention: comprisg mpammakan, cells Specificexamples eltheasti el : 4o which
comprise cells derived from hum ns,q_minke s, mice or raﬂtﬁé Particularl%/, '
con Sthb BH-ESils Ve TR Raaris are Preferdbie as Host Lt For
examgXamplehat egreferabledoamse 298Tecells détvedifro hundas astheded by the
bas1S¥cfRlkindhe fLesent dy eioBrePFhalscan, be obtained as ATCC
CRL-11268. In addition, cells derived from immune animals can also be
[0043ded as host cells. When cells derived from immune animals are 25 used
as immuhegens ditfecimimurological resporse tebest cells & igiverne Foressively
car-08freason, ap antibody againstthe exfracelidacdomain of ony () may be

. exogenouslyexpressed ILT7can be obtained efficiently. Therefore, for _

Intregamie, Wheh fiiee arFdSédasimimtht- anfaid 8EIIE Uit figin- rans tormed
cellﬁﬂ@emmal§d be;us&diamhmigmﬂs._3@%&@053:]1@13&1&&@\1:&:—&@@@0&@1 and (b) can
be cROMYClelG %Sv%‘?é‘é%%%%{% medinto, cells by, 93”%5‘8&@%@:?3?031 ynuclectide

vector capable of inducing expression in host cells. Commercia

For

is CAAbBR vEcEIL LAHIER Eal e e T %pragsiondf MamAttiancesansfected

withmay beuisess Expressianovectors such 35 as pCMV-Script (R) Vector,

(00 5% GS Vector (manufactured by Stratagene), pcDNA3.1 (manufactured
by Invitrogen) can be used for the present 23 invention. [0052] The

trafsTeiREd s eimBbiamediate sdmiristeted o ifinfure RpfaaRt invention
compipgethewith additieral compenets sueh-asadjusants; K he host cell comprise

cells derived from humans, monkeys, mice or rats. Particularly, the
cells derived from humans are preferable as host cells. For example,
it is preferable to use 293T cells derived from human as the host
cell in the present invention. 2937 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
used as ilmmunogens, little immunoclogical response to host cells is
given. For that reason, an antibody against the extracellular domain
of exogenously expressed ILT7 canbecobtainedefficiently. Therefore,
for example, when mice are used as immune animals, cells derived from
mice can alsc be used as host cells.

[C051]

The above-menticned 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
as pCMV-Script (R) Vector, PSG5 Vector (manufactured by Stratagene),

poDNA3 .1 (manufactured by Invitrogen) can be used for the present
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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 administered in the range of 109 to 109 cells,

more specifically 109 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
i nvettansfgrmed cells are administered at 2 to 4 day intervals, more

specifically at intervals of 3 days. After administering twice or three times,
[0 OSgr;itibody producing cells can be recovered. Alternatively, they are

admirestered ohcemeskkly ahd dritibpbdyopraducingeslls:dan ri5dlsode to immune
aniniEcovered.afier administering, five orsix imes. [00s3L Insiherpresenty s uvants, if

invention, the recovered antibody producing cells are cloned to give
neCeRRmbElonal BRfBSURE TS Hreferdbié AP hE=Aitiboy pridbcingcells compiete
adiuamenimmaertdlizad fod lening. Farexample 20thendcelEfusionmethed=asimals, the
eranYRUEALY tha RYOUdarna meld ot Lahslormalion DLERSIBn BM1UY? o1,

) can be used as the method of immortalization of antibo

v

d . i
mor@pr%%%emgic%ﬂéﬁ[foo%ﬁfA%qoﬂ-amiﬁs&}amdﬁﬁgeé@ﬂs%&sner%léﬁ%w&&e%oSes of
immuone kindof 2% antibody: Thetefors; the establishmentdficelipopatationsdy titer
. i rom L (i lonipg) allo r uci onac : :
R LR R
the haRbEdPFBUCHRY Lolld BreTFUEEd With @hcdhpropfiate celFime, WHiek k215, more
specitimedalizeds andribenr-subjectetl  claging. Thedamerialized andbody; twice or

.. -.Rroducing 30 cells can be cloned by a.technique such as limiting dilution o
e T Roun L 6 18 KL GBI e UsEhTor e, 1 dbac tvely,
thevhgsdGraa imetiod: Theas cellfifes are aReelfeht iPGévintrhedalizatiencel ls can

alsoeffisiensy. ot lymphocytic eelissand have varneusrgeneticrmankers which,
iOOﬁ:ﬁ needed to select the successfully fused cells. Further, when the 35
production of antibody producing cells is intended, a cell line lacking the
ability td: prodece antibodiss-damal$0 Berasu’ 2490055} Fop éxampléucing cells

are PQUSEANYEIQMas R3X63AUSHOB MECELRED580) ands P3x68AEBLLE that the
,%?TCCCRL-lSQ?) are i/j]del used as usef#égocell Ii;tles for. the cell fusion
anti _ ﬁg J i

%ﬂ%é’ﬁﬁr%ﬁé%} (ot eerlalﬂr%oﬁﬁ d.for cloning. 2 example,

a
the cell fusion method as typified by the hybridoma method or

transformation by Epstein-Barr virus (EBV) can be used as the method
of immortalization of antibody producing cells.
[06054]

As for antibody producing cells, one cell produces one kind of
antibody. Therefore, the establishment of cell populations derived
fromonecell {i.e. cloning) allows for producingmoncclonal antibedies.
The hybridoma method invelves the process in which antibody producing
cells are fused with an appropriate cell line, which is immortalized
and then subjected to cloning. The immortalized antibody producing
cells can be cloned by a technigue such as limiting diluticn 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 nesded to select the successfully fused cells. Further, when the
production of antibody producing cells is intended, a cell line lacking

the ability to produce antibodies can also be used.
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35

5 produced by thefusionof homogeneous cells, while a monoclonal
antibody can also be obtained from hetero hybridoma from a different
species among closely related species. [0056] Specific protocols of the
cell fusion have been publicly known. 10 That is, antibody producing cells
of immune animals are mixed with appropriate fusion partners to perform
cell fusion. Usable examples of the antibody producing cell include

oo s8plenic cells, lymphocyte cells collected from the lymph node, and

peripheral blood B cells. As fusion partners ious celLli escribec
preﬁ%&uﬁf%gﬁg%’ugé%ﬁ%eW§ p&’ﬁ%t%yregn%%%&% ’rr%e%t#lor&%%‘“egﬁigl 580) and
P3x 6 fibsiiiUmetHed can be-uised” foracedl fusionl Nexsoh fife Basis of sefetiveines for

the Markers qfifused.cells the, sugeessfylly fused cellsare-selegted. s hybridoma is
Forexample, whenHAT sensitive cell line is_used for cell fusion, ttie L in
P rodSGRRE Iy Ot RIS e 20 SBISE TP el Sening coE Gl MATA 205

can aediuive Feirthetneis Lonfirmed that thelantibodies produced by theent species
amonSelg¢iedLells have the desiredresponsiveness. [0057] Each hybridoma

] IS screened based on the responsiveness of 25 antibodies. That is, the
EOOEﬁ)}bridoma producing antibodies which bind to human 1LT7 is selected by
thesmethoflias escribed previotisty .c Piéfefablyowhevthéeselectedb Licly known.

Thathxgid%%f?g Ioned; and then. the, praduction, pf the desired anibody. y o4 with

is finally confirmed; the confirmed antibody is selected as a hybridoma
APPTBRYFEIHY FioTbEfoRA BniBody = S0RF THE presént inverfidt: [00sgpPLe examples
of trepeeificalty: thedesiredhybrdomencan-be setécted basedien fhenphocyte cells
cou%eg@gg?fﬁse&ﬁ%%@ an.cells or the responsivengss {g thes transfarmed ¢ ¢35 0n

cellwhich expresses human ILT7 gene. The antibodies, 35 which bind to
PartEglss calbeldetectri Based 61 thé pRincipR 0P ifithtnoassafaple used. The

polyexamplenELI3A.awhichaises gelis. as antigens, canuas be utilizedtorcan be used
detectiqn of. the desired antibody. Specifically, a culture supernatant of

For ﬁ)?bﬁ%oﬁlasféorrﬁéde to contact with a support on which human IPC or the ‘
trabisfstme @ eelf DSed a8 an M EGTOGRERE IV theease ihefd the'éqflree 1 1s, the

succsipernataptcomprises the desiredantibady, For example, when HAT sensitive
cell line is used for cell fusion, the successfully fused cells are
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
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 is subcloned and then the
production of the desired antibody is finally confirmed, the confirmed
antibody is selected as a hybridoma producing monoclonal antibody
of the present invention.

(00581

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

immuncassay. For example, ELISA, which uses cells as antigens, can

25



190

15

20

30

5 the antibody is trapped in the cell immobilized on the support. Then, the
solid phase is separated from the culture supernatant, which is washed, if
necessary. Thereafter, the antibody trapped in the solid phase can be
detected. An antibody, which recognizes an antibody, can be used for the
detection of antibodies. For example, an antibody 10 of mouse can be
detected by an anti-mouse immunoglobulin antibody. The detection is
be u€asy Hdhe antibedy whichTesegnizesarsantibodynds tabeled. Ugaklefically, a
... &xamples of thilﬁabﬂi‘el ir]éslgd enéyrrnnes,.fLuor%%cgnjod)é%sﬂ %%rg@eﬁc
Cd*tﬁygs, ardthedik8 " Onthe ot err;"héjnf pzé?tiéiles and aninnerwall of
on wimliciotitemas glate eanPecusedas v sssporedn WiER cefisatelmmunogen.  In
the dg‘é}éoxt?ﬂié]?@- @?élt%@ﬁﬂ&eeih@w lﬁe@ﬁé}&p@&@ﬁﬁu blis@gi%ﬁépli@?gi%fd@qt ibody,
surface of a container by, ical adsorption. Usable examples of the
the anbhBR¥brimmobiifH i:%llés?ﬁcﬁj eﬁbé%@sg}%:égzézoef%&% %gn%ufr%o t. Then,
the sedctidnpiesselss26 0659 irthd sefectibr of hybtidemaspthenmrbdudtiovhich is
wasnfihe; antiody. agaipst ngt Il LZ butthe hest callofthe transformed ealltne solia
used as_animmunogenmaybepredicted, Forexample, as illustrated ]
phasfesahies St eile @r@ﬁmﬁ}%eIﬁgh%%d%@scé’rgﬁhﬁﬁgggﬁ Bt R
can lsemouse 26 istisedias antmmnuné amnrghdhe damarrcellds segpbmized antibody
of méﬁ%ef%eé%b%“@%%%%g@%yt%%p%ﬂ%%@”ﬁ%@ﬁ%%@ﬁh?i@d&ztibody.

to the foreign substance, is predicted. In the present invention, it is .
The ﬁﬁéﬁ&é&%ﬁﬁiﬁwaﬁf?bogﬁc%%@%ﬁ%ca&ﬁ%g%ﬁﬂaﬁwﬁf an antibody,
is lakherefore, irtli&a_nftdiene&emmmmmmmmdywmeeammsﬁmorescent
ayeshuman cel aptigensioher hanhyian JL L In order to remove

hybridomas, which produce such an antibody in screening, undesired .
anfiiodibs, CarnBé abvorbed prior fothe CoHfirATatio GHihéantibody? TtCrotiter
platEesponsiveness. {3068k 3vpindesired antibodies can beabsorbed byzeri. Cells
can 'gmfﬂﬁggglcggg_%%m%§§@¥82%@eg§9ﬁxgkbg@§s Egug%m%%gﬂsurface of
example, an 26 antibody ‘against human cell antigens other than human
a CONTEiEAThE YabsoibeaDYy & GERWHICH Sanndtthied tREEMPI&sSIGH of Ne Support
for humaniliT7:dg the presentnyantios zit is preferaliletolyserthediastgell reaction
used for the immunogen as an antigen for absorbing the undesired

versae . gt
an ﬁJodles.

[0C659]

In the selection of hybridomas, the production of the antibody

gﬁ & support

against not ILT7 but the host cell of the transformed cell used as
animmunogenmaybepredicted. Forexample, asillustratedinExzamples,
in the case where a human cell is used as an immunogen and a mouse
is used as an immune animal, the human cell is 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 cbtain an antibody capable of recognizing human ILT7.
Therefore, it is not necessary to obtaln an antibody which recognizes
human cell antigens other 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
responsiveness.
[0060]

Undesired antibodies can be absorbed by an antigen to which an

antibody presumed to exist binds. Specificelly, for example, an
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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 is confirmed, if necessary.

The effect on IPC can be confirmed by methods such as the methods
ant ig%%gfibﬁgew@@ hQQﬁahA&équthgrmqrwwad:an&QOdah@hthB@ﬁgsemLT7 can be
gn a 15ﬁlbr|lgljo groducm%thce monoicl:lonal antlbody is CL#tlﬂr don 177
e Ymonocional ant ody ot the pr presen |nvent|onp|s Fécovered from
In tme p:esamn@ ciituee TTherhy bridémaceiise efliieddniito orenvii: [Fell used
for ﬂﬂ@h @%&%fdﬁé’HrQsLQQ Qé%i%ﬁﬁi%&pé@%@ﬂ@i@@lb%@&l inga s&nﬁg\tﬂant ibodies.

culture medium such as immuneglobulin se ted 2
Al epAtyhTiRioNTa ias 8&%u%}gclj u?j el ?ure supgrnéqt%ntesﬁ'nere%re Qﬁﬁ%wllular
domamonotldnahantiBdd/of thepresemsingentioncarbe obtdined byssociates with
IL va@%tlﬁg thescuture supernatantand pwifying il ifnecgssary. Atis pasieres .

to_purify the immunoglobulin when serum is not added to the culture

O emedium. However, for the purpose of more rapid 25 proliferation of the

hylardddma ahd facilitationmeflaatibodyoprodiction, b10%bifetaklovire seramantigen
is ce%%ﬁ'féa@& added to the culture-medium, {G063} Fhe Q&Q&@%ﬂcg@ SR £1rmed,

be cultured in vivo. Specifically, the intraperitoneal cultivation o
1E DRGEATEMA canbe niade by ifGeUlaing 230 e Rgbriddma H&ethods such as
the akdominal eadtyofimedexaicewMonoclonal antibodies are accumulated in
(00 6%2 ascites. Therefore, if the ascites is obtained and purified as needed,

e requwed monoclonal antibody can be produced. The obtained

mohdcloRal éﬁt%ofaw&r%@laﬁﬁspﬁ?é{éow R&dified of procesed fyention, a

hyb raeperdancessiti theyintendeth 854 sen (0064121 Fheymaosocionalantibodyd the
nonc2 1CE PIe L Iel %%C@ﬂ@egwgsa%eqmeqp@em@@é\cve@g@ed from the

encodes the antigen binding region of antibody from the hybridoma and
re s UhsAAERIc- 5 Appropiaty BXprésEidrrdecior. CthertetRfidiertwmidr 1n vivo.
T teRNAwhich-encodes arvarjable eegign of datibodyan e cultured by using a

known culture medium such as REMI1640. The immunoglcbulin secreted

absor

bythehybridoma isaccumulatedinthe culture supernatant. Therefore,
the monoclonal antibody of the present invention can be obtained by
collecting the culture supernatant and purifying it, if necessary.
It is easier to purify the immunoglobulin when serum is not added
to the culture medium. However, for the purpose of more rapid
proliferationof the hybridoma and facilitationof antibody production,
10% fetal bovine serum can also be added to the culture medium.
[0063]

The hybridoma can also be cultured in vivo. Specifically, the
intraperitoneal cultivation of the hybridoma canbemade by inoculating
the hybridoma into the abdominal cavity of nude mice. Monoclonal
antibodies are accumulated in the ascites. Therefore, if the ascites
is cbtained and purified as needed, the required monoclonal -antibody
can be produced. The obtained monoclonal antibodies can be
appropriately modified or processed in accordance with the intended
use.

(0064}
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5 is obtained and then it is expressed in an appropriate host cell, is
known. In addition, the method in which a chimeric antibody is made by
ligating a variable region comprising the antigen binding region into a
constant region is also known. [0065] 10 Preferable examples of the
monoclonal antibody in the present invention comprise monoclonal
antibodies produced by hybridoma #11 (Accession number: FERM
BPr1R704) ohybridoma#1 7 (Ascessiorentinehern PERMBR-20706), or expressed
by onlRrdoma #3(,AmIng '9(?@88?”8&% which constitits var '§B§ir&9'8%sant ibody
of these monocional antibodies as well 15 as Base sequences of cDNA
£ roméio ding tREeDR aretbBERtEd BEIGW t TRENGRFE B eRARFIE PARfmeHET VeCToT -
The t@tibediesdo be obtained hyx conjugating thise yarablerdgiansdoon of antibody
. nstant regions af other, immungglobulins are prefer i
S Oln%%ﬁff()erlc.{Ir%%?ni%%leg‘ci&%eaﬁer%{e%srdeessséﬁ edin t%];é é&%ﬂ%ﬁ%ﬁ%ﬁ;ﬁgﬂ cell,
is kttesiamind acid Rt sdquencelfromatlac téminlid ebnstitatesiematurent ibody 1s
nadePiojein Thatis.; the ¢ansegytive amine acid seguence foghd tefigen binding
.terminus for each qcmino acid sequence ii aom%trtl%%r%equence of each

regigming add 3efiliice "On'thd other hand, the amino acid sequence

[006kepresented by a numerical value from N terminus to -1 is a signal

Se%i%‘ﬁ@ﬂ;"@@@/&‘ﬁéﬂﬁb\@f'@@% regionright-chain vasiablegegipn #klhe present
snveEID NO:38,SEQ NG, 40 hase senuence) Gose segence) S

rvdoma #11
acid sequence) fammo acid sgqugnc%
(Acc#EE SEQ 1DMNE@:x42 SHEQY IDENOS 44 {basé sbaqusine) (hase Stgueaed)on number:

rErOB RPN 43 %Qﬂgﬂ\}@aéﬁéa@m.aci;ﬁhﬁqaeae@c&agéa@@ﬁ@es which
sequence) #37 SEQ ID NO: 46 SEQ ID NO: 48 (base se uen%e) (base
cons3eqentce) SEQTIONES#7SEQTB HET28 (Aie- Ak Seqtencey niifo> *'!
as bacd sequerce)25 For exaiiplena nibuse (Laratite fegion) drmrariped below.
Thar@?ﬂ?@?t rf@io@xﬁg{meéi,c_ antibody can bemade bydigating these:- s ined by

variable region genes 28 into a human 1gG| heavy chain constant regior}
conngb%ﬁe‘@h%éamﬁarlable reglons to constant regions of other

immunoglobulins are preferable in the present invention. In amino
acid sequences described in the Seguence Listing, the amino acid
sequence from 1 to C terminus constitutes a mature protein. That is,
+the consecutive amino acid seguence from 1 to C terminus for each
amino acid seqguence 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 segquence) (base seguence)

SEQ ID NO: 39 SEQ IDb NO: 41

(amino acid seguence) {amino acid seguence)
#17 SEQ ID NO: 42 SEQ ID NO: 44

(base seguence) (base seqguence)

SEQ ID NO: 43 SEQ ID NO: 45

famine acid seguence} (amino acid seguence)
#37 SEQ ID NO: 468 SEQ ID NO: 4%

(base secuencs) (base seguence)

SEQ ID NO: 47 SEQ ID NG: 49

{(amino zcid segquence) (amino acid ssguence)

For egxample, a mouse (variable region)-human {constant region)

chimeric antibody can be made by ligating these variable region genes
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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 antibodies, the amino acid sequence
intoﬂ@nhuﬁeﬂnm@etohbeeyeamambt@dheﬁgmetﬁ@@menceaﬂd@heaﬁwubncoding

id se uence 1 to C terminus corresponds 10 to the mature prot .

huma?‘% Skqg Rimeric ant}baodrf/ comp%seg oﬁ‘eh%avy ang?sﬁt chains 3(/vhlc%mlno acid
:equ@@ﬁegtﬂﬁhé%@hn@a@hﬁﬁﬁﬁ@@c@ﬁ&#WQdﬁaenenhﬁﬁeﬂﬁaﬁwnaﬁﬁmoenccding
theragid %ﬁﬁyeﬁgeﬁ@@te_f@@tg}e tté%@ﬂ@éenbm@mionchleaémﬁai@ﬂ:igmodies

chaln #%1 EE ID NO: 50 SE 525% ase secqyenge) ghas referred
E;pe“eq shce) ils) ﬁeé{?%?[nsclf 53 afino adid sequence (am}?
embodéideseygénga) mmeqn@mcsmas@mw.mr(m@ peGUEite)y nvention.

In tkRasesequence) %@@M&%@g&%%@l@'&ﬁ (@mine acid %e%@ﬂ@e)tes, the
amm%qmmo acid sequence) [0066-1 15 Further, the§ ﬁ‘gen -bindin

ivit
e BADGE, ATl 58 rafton bt TantAShERame T hge stgnal
sequeakablen@gibe efimmuaogdddinistomprisedofato C termlnus corresponds

o treomplementarity-determining region (GDR) and a.frame regionry ghesed of heavy

antigen blndlng property of each immunoglobulin is determjned by CDR
and hgh ﬁ%ﬁ%ﬂ%auﬂ&h§?h€§6%ﬁ%€uﬁégiﬁﬁn@ﬁfﬁﬁdﬁmh%gmﬁﬁtﬁﬁce from !
to C amindack Sequence efflChRaisiektremelynrich in diversity rwhilethe the present
i nveANiNQ acid sequence of the portion of the frame is highly conserved. It is

known that the am|no acid sequence consti litl DR |s mcorporated
211 a Sre | n of other immunoglob Erlgt%lﬁc 85, |ch allows for
of the'2 ant gen-binding activity. T % e mnw |ch the
3 e .Seduen
@%e ?1'“@ o erty of different immun g B ﬁ ar egzl to human
lC,I:hnd y usmg this.process has b esfa baISh As used e

217 Eti%( P rhlnctlng region” ca isgghe zﬁ'gw%lc%
N gragt glJto t@q{{gme Therefore the term "fra(%nggnt %oé%résﬂn%

SEQ ID NO: 55 SEQ ID NO: 57

(amino acid seguence) {amino acid sequsnce)
(00667

Further, the antigen-binding activity of moncclonal antibody
can also be grafted toc other immunoglobulins. The variable region
ofimmunoglobuliniscomprisedofacomplementarity-determiningregion
(CDR} and a frame region. The antigen-binding property cf each
immunoglobulin is determined by CDR and the frame maintains the
structure of antigen binding regicn. The amino acid sequence of CDR
is extremely rich in diversity, while the amino acid sequence of the
portion of the frame is highly conserved. It is known that the amino
acid seguence constituting CDR is incorporated into the frame region
of other immunoglobulin molecules, which allows for grafting of the
antigen-binding activity. The method in which the antigen-binding
property of different immunoglobulins is grafted to human
immunogleobulin by using this process has been established. As used
herein, the term “antigen binding region” can comprise the CDR which

R R

is grafted to the frame. Therefore, the term “fragment comprising
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29 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. CDR1 CDR2 CDR3 #11 heavy SDYAWN
the aYISYSG ST YNPSEKS RSP RY AMDY & thadio (58} (59)«(6@)n #1hdight’ comprises

KASODVGTAVA WASTRHT Y, ‘PL in (61) (6 3 g :
= L ol VO TR ERE v BTVBWYERY Shan (3] 1) me9te
to wiBe) PR HHtRASUSISNR Y ASOSISQOSNSWRLLE thaif 1675 68P L e/ each
of tlﬁgg)a?;ﬁ?&%@dsglé/%%&b\é@ BICSTS ¥NBOEKSRALBERWRAY iehdip regions
. 1) (72) _#37 light KAS [TVGTAVA\NASTBHT(Q YRY ai
Comp%f'a%e(%}%%)%;sae%%olnn%e meor%r%a?i%:rleof%ﬁquS”s‘g gesq(u?gr}?c% vi |c;G O%n 95 CDRs.
encodes the above-fiRtioned amino acid seft&ifces and the informafioh-
#11 Betiedbase sequenceWiiich encodes e ftsm 'Sggﬁ%%ﬁﬁﬁlan SEPYTAMDY
Chalﬁnmunoglobulin{,ﬁgﬂgrﬁﬁ@? can be designed antPcDNA having a base (60)
#11 _ éédﬂ’etnce obtai Xﬁﬁb@ting 10 both JFire P<e sequences 3R SYPLT
chalpmplified. The operatiditis repeated for each fy frie and.a variablegg ' %3)
#17 RBAmiith CDR1, CDRZ"Shd CDR3 of mice-arécahhecter by humah PR~~~ = OV
chaipan pe constructed. Furfier, when the base sé ﬁsé ge, which encogxg;% 68-)

w17 ,é&r%?ﬁnt region BfREm ﬁbﬂ%%noglobulin, % c% igated as needed WeLT
%

=

o

chaifmanized antibody With’ 15 the con regi ined. As.the !
ii;i}é‘ﬁ?ﬁ@ic antibody cé%é |w#19 the abo%/tg-gn%%eﬁgtl \/*agr?z”igé)agiregior@rE ?T%W)ﬁ Y
umanized anti ' DR constitutin ble region is =
ig;gmﬂ%ﬁ an antit?‘gg%( L}@%‘%r%stant region e‘%f\?é ﬁgm IgG or IgMQ‘lg Y(S,?SSY)EYT
“~~comprised in a preferable’ antibody in the§resent ihvention. 20 The
preSeRPMEtbre confiftight it the monGciohaf antifody &gaist L0 the

abovshowert CRGaction on kI 7cexpressing<ellsntherefoia therarmibouyo £ the base
sequ@%\ﬂ@gﬁfgﬂ%‘?{ga{%@ n derived from-lgGor 1gM exhibits, eYIoteXiGtY n, 2 primer

against ILT7 expressing cells due to CDC effect. Such , , _
can be designed and cDNA having a base seguence obtained by conjugating

i

bhoth of the base sequences can be amplified. The operation is repeated
for each frame and a variable region in which CDR1, CDRZ, and CDR3
of mice are connected by human ¥R can be constructed. Further, when
the base seguence, which enccdes a constant region of human
immuneglobulin, is conjugated as needed, a humanized antibody with
the constant region can be obtained.

Asthe chimericantibody comprising the above-mentionedvariable
regions or a humanized antibody to which CDR constituting a variable
region is grafted, an antibody with a constant regilon derived from
IgGor IgMis comprised inapreferableantibedy inthepresent invention.
The present inventors confirmed that the monoclonal antibedy 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. 3uch
antibodies are useful in inhibiting the number of ILT7 expressing
cells such as IPCs.

F0G67]
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antibodies are useful in inhibiting the number of ILT7 expressing 25 cells
such as IPCs. [0067] 30 The chimeric antibody capable of recognizing
ILT7 or humanized antibody, which is provided by the present invention,
can be produced by genetic engineering using polynucleotides encoding
these antibodies. For example, a polynucleotide which is the base
sequence described 5 in the following SEQ ID NOs and encodes the

amine acid SeGUeNGe: CORSHIUtING A RTadUFSEPIRIskLOL easl aming acithurani zed

. sequence can he used as,a polynucleotide encoding the variable region )
nt LB Er Fy The b REL0iIRe ARG SCRESEGTBACE I T16 C (ermis P~ 0220
by gefor pacteragrine sicid geggiencecdryespohes té danatnroprotaitindgeantibodies.

For fasgwhere 10each-mature prefein,is expressed-as B sepakalg pratein.dbscribed
is preferable to place the secretion signal at the N terminys of each amino

i1 36" SaqiahCe? FoF example: i tHE Al 421 seqeriEes Showntif °=2=ne2
constheset SEQ HD MNOs;the amine acidSequence: fromiNdeanihds teclieage can be

nsedPg used as a.signal sequence when sych proteins are expressedin 411 or #17.

animal cells.”15 Alternatively, these variable regions can be secreted as

The  ffteCprotdms By ising an Gr5ifianFSighalsetfiencd Wi &dbigs the °F <2C0
ami nsectetion efirnmunogiobuino #13 SEQADNONSO (hasesequence) BEQz se where

each @a@gfé%%@i%egge&&?}é@geé%g EDSQ]Qé ?éé@%@é@@ﬂ??@ §§Qx@f e.r akble

NO: 56 (base sequence) "[0068] In the same manner as described above, ,
to phatsr thedoliudédide 20%todiy thathimafizBd Bhfibody sech amino acid
sequpalysuclentideavhich expresses hbezminanized dntibogy-carebe shadenbyn these

SEQ ﬁl%?,e Q? ee%aggﬁgng% |g@§j&%§ggsﬂ%§9tﬁlr{QQ}ﬂQgﬁQet%qu@ can be used

sequence to ed to the N_terminus. When heavy and light chains
s a FRICHT PG SBpATate o ctors!: BotheticPdre BSRrimERRted into tHRR L cel1s.
A1t esamehest cell.thesheawy258ne lighichains exressedkomeaach ectarature

pe S L B 2 e e
secrightchafit caiaise Be @aried on the same vector. The host cell into
#11 which al vestor cafryifigebath potymecles] idéEis ID NO: 52 (base seguence)
#17 ceE@nsfectadexpressesheavs=30iand tight EAAInS andproduicesase seguence)
[ 00 sBmunoglobulin having both chains. These polynucleotides can be

ex&rgsﬁ%—:‘g ggn?gtlilpa%%iieesrugisn%gscribed above, as for the polynuclectide
encoding the humanized antiboedy, a polynucleotide which expresses
the humanized antibody can be made by using the base seguence which
encodes a protein having the signal seguence tc be added to the N
terminus. | When heavy and 1ight chains are carriedon separate vectors,
both vectors are co-transfected into the same host cell. The heavy
and light chains expressed from each vector are used to construct
an immuncglobulin molecule with both chains. Or, a polynucleoctide
encoding a heavy chain and a polynucleotide encoding a light chain
can alsc be carried on the same vector. The host cell into which a
vectorcarryingbothpolynucleotidesisco-transfectedexpressesheavy
and light chains and preoduces an immunoglobulin having both chains.

These polynucleotides can be expressed as antibodies using a

host-vector system capable of expressing an antibody gene.
Furthermore, in the case where they are expressad as a2 single protein

molecule by connecting a heavy chain variable region with a light
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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 31 chain
variable region, a signal sequence can be placed at the N terminus of the
protein molecule. A known example of such an antibody molecule
includes scFv molecule in which a heavy chain variable region and a light

cha i¢hainvariable regionare conpected by.adinker- {0068 Eachiof there v terminus

- monoclonal antibodies thus rgtroduced is comprised' in the monoclog}g)l 1 1
of thEbay of the présérttinventin TR bFer WotdsCa ABriat antisty moecule
inclwhieh consistsroflarimmunoglebulirncemprsing theaintigenbirdidg region and

= 1i'egiongncoded.by:a polynycleptide dedved.fram1Q cDNA encoding.the
antigen binding region of the above-mentioned monoclonal antibodies is
wo@?o&nprised in the monoclonal antibody in the present invention. [0070] As

descsibad pfeviousty:; Rﬁucellsl_in avhidhohdilege nﬂuwasﬁ@medcéa ta b@c omprised
in tRXPIESSEd JEQHLOE be.ysed as andmmunogen for.obfaining JLT| antbodias. . o qs,

However, the expression of ILT7 on the surface of RBL cells (P815) could
2 MORBEBETEfiARed BRE¥HIR HCo@aThdt BE UsEd s B HRMENEGEH. FhECmPr+s1ng
the presegtnventofs foundoutthattheexxprassion of humari kd7ietethescdlled from

surface could be induced by the coexpression .20 of ILT7.and I,
oo e i S5O wiP et LT TR the ik Loned
mONnqsre8ERtlinTeAtoPs ot IfatRBRAHBEE) \Whidh BifdS - Riman3pPEsPecy in the
prembng@may using the transformed cell whose expression is thus
mmigquced as an immunogen and completed the present invention. 25 That

iS,"the present invention provides the immunogen for producing the

antbddiewhiehbidde e the estace Fitar o mEnisf HuksdnILTZ, ange was forced
to ponprsesanimakeelisinyehich &) apolynucleetige yickrencedestheing 1171

.amino acid sequence comprising the extracellular. ain of human ILT7;
antlan%d(jb?%'polgggcelggﬁde %]vrglecheeﬁé:o%?agfcnre%é% oﬂ%[}g ‘?—%héﬁ]earseun%é of RBL
cellmainidifed soasitd becdxdeenonsly exprabset @r cell fnambrapield not be used

as tHactions thereaf. [0044]Six years onmore havealieady passed singe thepression
of hg%%%uireLTo on the cell surface could be induced by the coexpression
of human ILT7 and other cell membrane proteins which associate with
human ILT7. Then, thepresent inventors foundthat the antiboedy, which
binds to human IPCs, can be obtained by using the transformed cell
whose expression is thus induced as an immunogen and completed the
present invention.

That is, the present invention provides the immunogen for
prodﬁcing the antibody which binds to the extracellular domain of
human ILT7, and comprises animal cells in which {a) a pclynucleotide
which encodes the amino acid seqguence comprising the extracellular
domain of human ILT7; and (b) apolynuclectide whichencodes Fc receptor
v-chainaremaintainedsoastobeexogenously expressedor cellmembrans
fractions thereof.

00717

Six years or more have already passed since the structure of
human ILT7 was found in 18988. However, the antibody capable of
specifically recognizing ILT7 has still not been obtained. The

antibody capable of recognizing human ILT7 was provided by using the
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human ILT7 was found in 1998. However, the antibody capable of 35

specifically recognizing ILT7 has still not been obtained. The antibody

capable of recognizing human ILT7 was provided by using the 32

immunogen of the present invention for the first time. That is, the present

invention provided the antibody capable of recognizing human ILT7 which

can be obtained by the following steps of: (1) administering a cell which
immuexagenously lexpressesa proteim Sicomprsingrextracetolar domainfat is, the

pres QH@%%UJ&%Q@B&%'%@ CH!aedv%@ éﬁ@%ﬁ%‘&@l‘%{éwﬁ fé”@%nrlézgégli zing human

immune anima eféctln an antjbod%%produc,lng cell which produces
ILT7 thE hrlib 6@y WhATCHBIRES B Rumdn TER7 Fom-artidudy TrB86cifg tells of

the immye ianimals: and :048) culttiringhthe:antibadysiroducingscedlss a protein

selected by step (2) -and.recoyering a i c le_of recognizi -
o R ALY okt hs BUero T00751 T four thag bt 1T 7 oL ® ¥nEeT
is asgpecificaliybxptédsedimraunian’ 159PCLR HHecarflysié 6F gene

expressivny-SAGE whichwas-performest by 1he peesent wvestorstheuces the

_ . specific expression.of human ILT7.i an !'PC i

e g A ropbrerife Suprieson ol o 1Ry o Do eatds”>1 1% ©F
the Wweraagralgzedbased 8RRNA. Since the antibody capable of detecting

human W.Ti7-was netpravided: BAdheexpressionstale D preteinwas Bet step (2)
oo analgzed convenrtliogralu%g hﬂ?}( acrzl%tgs's 051: huyaneltlj_W irotieriln as 1177 from
nd FEGCIq by tRe Providion of the artiBody which biids 1o the extracefiular -

the dombircefshuman ILT7 in the present invention. [0073] 25 The present
[op7Hyentors actually confirmed that the monoclonal antibody which binds to
the extracellular domain of hum 7.based onfthezipﬁsent invention
CiTl i

spadifically QBfeEd Rana IBCs THatis, THE présert invention refates tg > = 0ar
12C. a mettdforuetetting infederon produchag-cellowHigiEoripiist thes performed

by tﬁ@Pﬁfgégﬁﬂa@ﬂﬁbﬂﬁﬁygﬁkﬁﬁé3Q§HE@P§¥WQEE}B@Q§6ﬁt®% human ILT7 in
extracellular domain of human ILT7 or a fragment corggrisin the antigen

humagindiriy regRMLTT at8St celiHnd dERETNT the MOnociBnal asnttiblé%%rtsf the
exprwhichds bbemdte ceflSIarzd fradgimenbcompesingeitsantigéry bidihgsec on mRNA.

Sincgﬁggg'antibody capable of detecting human TLT7 was not provided,
the expression state of protein was not analyzed conventionally. The
analysis of human ILT7 protein was realized by the provision cf the
antibody which binds to the extracellular domain of human ILT7 in
the present invention.

[0073]

The present inventors actually confirmed that the monoclonal
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 monocleonal
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]
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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[0074] 35 The detection of human ILT7 based on the present invention
allows for determining whether a certain cell is 'PC. That is, the present
33 invention provides a method for identifying IPC5 using human ILT7 as
an indicator. Or, human !'PCs can be separated by separating the cells in
which human ILT7 was detected based on the present invention. That is,
the present invention provides a method for separating IPCs 5 using
invehtman bFéesarindicaian (R0 75} Basadonithe anglySidey harhag |IbThan ILTY
antibody, it was confir tt X | fl in.lP w4
= 2ot was Thicd by Gt and Wi Was rédaced, =9 £he
cellTHa ihRIPCE bRfSFE T0RBICdiRErTEBA TS Mditéd edrpe ent 1nvention.
That specificadlydleteciad bnusing 1kd asan drgicatonelnhathef wordspthest ing IPCs
., _mqnoclon ibody of the_present invention is useful, particularly in
usm%e%e%%ﬁ& ?éggfe?os)r/ea{he%rn(%ﬁgﬁeglﬁgﬁon into dendritic Eells. As uysed
[007herein, the term "IPCsbefore their differentiation" can be defined as cell
FOﬁhg@éi ansnlenhich ﬂ@fl@nﬂbek&?ﬂéﬁitym pregucedinterferon. [G076lon £ 1 rmed
n the present invention, the m al anti hich binds .to the. . . .
hat i BIHAPAGHEIN ST LTy of (e Mot Kerpiag e iation was
induaatigery biffing reglohtanbé&fabeled itdiemée. FBRekample, 2 1FCs before

theiﬁr&@?ﬁ!%qu@i%@c I\%@%”y Q%&%ﬁtﬁﬁe@ﬁ@%ﬁﬂ@w@tmc?ﬂegmqm@m@@d by using
uorescent dyes. More specifically, the fluorescent-dye labeled antibod

L7 ol 6 SORAEE i & Rel OB 1A Ahich () EaMOnGE TP R oy ©F <he
prestren dellssto which ise antody obthetpresdrtiiventiordbband €ad befCs before

+ ne1 detected by using the flugrescent dye asap indicator 25 fuutherz IRCs , the term

“ can be separated by separating the cells in which the, fluorescent dye is .
PG B A LEEb ot T B S i PETEs Bags e e Pl ations
whicprinecipletef FACS.H00ZPEAlEmativelp rthé antibady ef-thersresent
wm@vention can be bound 30 to a solid phase support such as magnetic

particles in advance. The antibody bound to the solid phase support

% > Syppor , .
recoyrizds ﬁ’ﬁﬁﬁ%ﬁI}ET#%W?H&PP@Q%@%BS&&’ﬂ?&meagm?doﬁ?pééé“hlCh binds
to tistppetirAsalresul,IREmcan bé detectedldrBeparatdte fragment comprising

its antigen binding region can be labeled in advance. For example,
antibodies can be easily detected by labeling with luminescent dyes
or fluorescent dyes. 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.
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, theantibodyof thepresent invention canbe bound
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]
The antibody necessary for the method for detecting IPCs based

on the present invention can be provided as a reagent for detecting

34



10

20

25

30

[0078] 35 The antibody necessary for the method for detecting IPCs

based on the present invention can be provided as a reagent for

detecting 34 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 | PCs 5 of
I pCsthe presentdnventiopreatebe Usedsinicombination with a pesitiee cdntroietecting
. or.a negative control | ition_t ibodies. . '
e Ch st bo5 Tho A T I Spat antisppdy whien
bindandaré hsedfor THE Mmithdl e BNl &St IPES dbtaiheddrorh® fragment
comp RUREAcar be Hsed as thenpasitive sgntrals. Usually: eglra fewrhtistanctGng IpCs

IPCs can be obtained from the peripheral plood, Therefore, itis . ..
of t%?ef%lrcaGbﬁg Yo ust par |éﬁf§1rlfla§gr%§s)f6?r%§dlc%lIca(lasr'%}én&iﬁlvllé "bRtto
cont thelreayer of #e pre sat inventiona Ofithé Othep ek Latfadsitranfegl e xarple,
the Which does nat express;human Udrs sanbe used rasthe negativemain of human
ILT7cont ol. 15 [0079] hatj%, them%resent invggti%gf O\éigegha kl} or de e{:t"ﬂ%ed from

h A iPCEWhic O(]::or‘ﬁpe?isles: Egﬁﬁg%onoclona antibo&yw ich Dinds
humato the dxeracetidlars domairosfiliumandbT 7 oe e fragfient comprisingdtg ew human
1 pCsaptigenRinding. 20 Legiencand () the cefl miichnexpresses amexegenees it is

protein comprising extracellulﬁ%gimain of human ILT7 and an exogenous_ _. . .
o2 LRACie WAIGH TS aBSociAtBH il KumaniiET 7 (OBBOT: 25°THe presert =05 47
continvéntorstEnalyzedsthetefféctofthermibody whieh thinds to e the other hand,
an a®yfacelular domain of humandL L7 opdPCs As aresulbail iseonfirmed pe used

that the antipbody, which hinds to the extracellular domain of human ILT7,
25 LhRiRIAE AEfVIGFSTIPES: That is, the present invention relates to a
[ 007method for inhibiting the activity 30 of interferon producing cells,
corppuising.a step pt.caniaeting.any.: ofihe following, Components Wit e+  ng human
interferon producing cells: (a) a monoclonal antibody which binds to
IPCshiuhaR L FPRA irftfibits the activity of interferon producing cells or a
fragmenteemptisinglonal antibody which binds to the extracellular

"FOSltlve

domain of human ILT7 or the fragment comprising its antigen binding
regiocon; and

(b) the cell which expresses an exogenous protein comprising
extracellular domain of human ILT7 and an exogenous molecule which
is associated with human ILT7.

[D080]

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 tc the extracellular
domain of human ILT7, inhibits the activity of IPCs. That is, the
present invention relates to a method for inhibiting the activity
of interferon producing cells, comprising a step of contacting any
of the following compeonents with interferon producing cells:

{a) amonoclonal antibody which binds to human ILT7 and inhibits
the activity of interferon producing cells or a fragment comprising
its antigen binding region; and

(b) an immunoglcbulin to which a complementarity-determining

region of the monoclonal antibedy described in (a) 1is grafted or a
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its antigen binding region; and 35 (b) an immunoglobulin to which a
complementarily-determining region of the monoclonal antibody
described in (a) is grafted or a 35 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 comprising a
step of administering any of the following components to the living
£ racerganismsiia) thermonedoaalantibady whichhbinds ¢a buman ILT7 and
00 8i@qibits the activity of interferon producing cells or a fragment comprising
its antigen binding region; 10 (b) a fragment comprising the
imftnogloBulis &8 hichla veomplemertarity-tletérminingregioh éfhelnhibiting
the MOR9cional antibody-describeddn fa)is giafteckon a fragment compeisigni sms,

its antigen binding region; and (¢) a polynucleotide which.encodes the
o D eorte SR bea T8 () o (57 0082) ACSGA hbsor dHa T oronent

to thateHferomBrodugiigicels:(IPCs)" means cells which have the ability to

prodyce JEN-and express HJ7i 9pdbe selbsurfagasHereinafier  uness,d inhibits
otherwise noted, the term 20 "IPCs" encompa@sjis not only_cells which are

the BElLFedridlis of et CelRioit Hied the-Calls WRith have e ability 162~ - S+ 79
its pmdigei-kandiexgpresg Stz on the cell surface. Methods for identifying
SUChIPCs are commonly kpown ; IRCs.¢an bedistinguished from athers on a

blood cells using some cell surface markers as indicators. Specificallxt ,
compapTofife 25 of delFSrfca Tharkers 6PHiMai 1PES s Besttbed betos " = 2o
deso(Stiostinan, (K drddda Y& Nature’ Reviews2c 064641 2002) s bretgat: binding
regi)ée@;rs,agacertain report has also suggested that BDCA-2 positive cell is
defined as IPC (Dzionek, A. et al. J. Immunol. 165: 6037-6046, 2000.). , _
[Préfie 6f B SErfaceartigend of himanPEST 30" COa pekive; Epiagcribed 1n
(a) pasitie) Lineage (CD3, CD14, CD16, CD19, CD20, CD56) negative, and
[008%5)"(: negative Therefore, it can also be said that IPCs are cells which

have the expression profile of these known markers and have the ability
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, unleszss otherwise noted, the term
“IPCs” encompassesnotonlycellswhichareprecursorcellsofdendritic
cells but also the cells which have the ability to produce IFN and
express ILT7 on the cell surface. Methods for identifying such IPCs
are commonly known. IPCs can be distinguished from othexr blood cells
using somecell surfacemarkersasindicators. Specifically, aprofile
of cell surface markers of human IPCs is described below (Shortman,
K. and Liu, YJ. Nature Reviews 2: 151-161, 2002). In recenit years,
a certain report has also suggested that BDCA-2 positivecell isdefined
as IPC (Dziocnek, A. et al. J. Immuncl. 185: 6037-6046, 2000.).
[Prefile of cell surface antigens of human IPCs]
CD4 positive, CD123 pesitive,
Lineage (CD3, CD14, CD16, CD19, CD20, CD56) negative, andClllcnegative
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
to produce IFN are comprised in IPCs, even 1f the cells are a cell

population with profiles different from the expression pattern of
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to produce IFN. Further, cells in living organisms with the ability 35 to
produce IFN are comprised in IPCs, even if the cells are a cell population
with profiles different from the expression pattern of 36 the expression
profile of these markers. Further, examples of the characteristics, which
are commonly seen in human IPCs, are as fol lows: [Morphological
characteristic of cells] - Similar to plasma cells 5 - Round cells with a
the Smoath cellsuface :-1thepuelpls is relativeslargeJFtnetignalxamples of the

characteristic of C%”Sll-_l Dugngovirusrmfection a Ia%a% of T[ytpe 1
- Diffe

charsGifidrons: Sfe proadced i a Short pe?fitﬂsdegfrstijm%. rartiated Tng L OMS”

'Morgendritic cells afterndrosdnfestios: [0083FAs ©ised herein, the term
"inbibitign et.theactivity, oflPCs1 means the inhibition of at least one of
the functions of IPCs. Examples of the function of IPCs include the
prod GiEiORbf IENEhd'ths tefl 1%“5%?%%%%#:5 celt stAfival can also be

transfeited mio tke:sumber of gelly sllieréfora;dn the case of inhibiting

[ Fun PPHLALSIthar of these. funclions,dt issaid that the activity of IPCs is
Inhibited. Itis found that type 1 IFN produced by IPCs leads to varjous
disedSEs1 MEhdrefdte, e MRS of the HBmER BHIPCRrand feN - tnter=erons

are pradiictied Zﬂwisajsef@fm @mﬂb&al tréatnient strategy of those diseases.
FOLeﬁ?@%@%éﬂ%{%@HEP%HQQe&@%@}y¥i%m@8¥9gxgf@QQMQQrQE infection.

autoimmune diseases and IFNa has been pointed out. Most of the IFNa
[008%] produced by IPCs. Therefore, pathological conditions caused by IFNa
can be:akeyiateddyrinhitbiting thexpraduiction of FiNa.fAs 25 usediherein,of IPCs”
mean JEHE"TLHRRDIIRE, OLIFR.PIadUcHion. DY PCRo e 108 INNIDWRR Of (M8 amp1 5
production of at least one of the IFN produced by IPCs. Preferable IFN in
of thse raseht Rveffiod i thelfpe YAEN:PEnoRgIHEM NS fs iHhpbredid, the cell
survi0084] 3@ dhat s, the present inventionlretates ta aanrlibiterdofithes the number

of ce})‘r?guai%(e)f IeFiN \JI:VQiCh @%rlgggg%§%wgﬁm%bﬁ%%t%pglther of these

extracellul ar]ao”r*noalr! bfl as an active ingredient. Or, the present '
funcientien provitless methad fHinnisy Hevprotiuetion oFsFAphibited. It is

found that type 1 IFN produced by IPCs leads to various diseases.
Therefore, the inhibiticon of the number of IPCs and IFN producticn
is useful for a medical treatment strategy of those diseases.

For example, therelationshipbetweenthepathologicalcondition
of autoimmune diseases and IFNa has been pointed out. Most of the
IFNo is produced by IPCs. Therefore, pathological conditions caused
by IFNa can be alleviated by inhibiting the production of IFNa. As
used herein, the term “inhibition of IFN production by IPCs” means
the inhibiticn 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]

That is, the present invention relates to an inhibitor of the
producticn 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
extracellular domain of ILT7. Further, the present inventionrelates

to the use of the antibody which binds to the extracellular domain
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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 37 of ILT7 in
the production of a medicinal composition for inhibiting the production of
IFN. [0085] Cells in which a large amount of IFN is produced by a small
number 5 of cells are included in IPCs. For example, precursor cells of
of 1gendritic cels stimubated by virusesrand thenlike produee Mmastof fthe IEMhibiting
fhe Erogggggjt_)g the#ﬁ%ody. The inhibition of the number of IPCs which
; re

fodftics &'t of sults in suppressing the IFN production. Therefore,

[ 008pathological conditions caused by IFNa can 10 be reduced by inhibiting

the-aymber oL IPCs | was genfimed that apti LI ¢ moneslona)\antibedy 1 number
bound to ILT7 mess ng cells and th%n the effecrjof cytotoxm%wascells of

°f CHeR B Comp epentent Cytotdxidity (EDC) ina preférable
dendembodimentlcf the praseritdnvértion] OB E=ffertistite ofihe pnpoftape most of
the Meehanisms-otanfipady drug,The laani-ILTAmonaglopakantibody afne number

the present invention also has potent_cytotoxicity against ILT7 expressing
of Igik sliths PESUGE 16 B difect ferésto thatis ds forthe affiater he TFH
prodmenoclonal antibedy; rthe AL protoctian inhiliting effectcarshe expegtedzNa can

ne rOMCYIQtOXIGItY againstIPCS, in.addifgn fo the inhiition mechanismof; rred that
anti\lﬂl:ﬁ%goductlon 20 in a preferable embodiment. [0086] The antibody

TP AE SXtFaCeEIRrIBMAIT 6f htihars PF 7 16 bB Usst o and then
the thefpresentinvention;canbeyobtained basedion thenpethoshdesesibeddent

Cyt oEroe}yioéj‘fj:yy YE%@PH%OQ% Petpg ﬁgﬁ%néﬁ@@gg%gé H‘ﬁ}{ﬁ% %%@Qleqqi%vent ion.

Organism’species from which the antibody is derived are not limited,

Cpe %ﬁgéﬁ?tdrﬁwé%?ﬁ fedginefit EORMDFISHYHE AR R SBiRdiig f8dioR ofy drug. The
ant iamiody.cas bedisell asabaniipedyt Ferrexample, janvantibosly agments potent
omprising th igen bindin | ich i tai z IC -
oo et ot i be Lo S e Aty S0 e present mvanton.> =0 C°°
ef fegpetifieae anticbey fragmeAts Swch a5 FaB had W&l%?‘@éﬁ%%b%&in%ﬁt ibody,
the byigestionwithpapai B pepsine drissvelt knows thap theseaptibedt otoxicity

ag aigggbn%%;%% ,C g]%e%ﬁda %%%%% %%“Q ggeyi 1%0:! %ué%so\ﬁv?g%%kqg & saH igi%yIfP& production
in a preferable embodiment.
(0086}

The antibody, which recognizes the extracellular domain of human
ILT7 to be used for the present invention, can be obtained based on
themethoddescribedpreviocusly. Theantibodyinthepresentinvention
maybeocfanyclass. rganismspecies fromwhichtheantibodyisderived
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 cof IgG can be used as the antibody
in the present invention. Specifically, antibody fragments such as
Fab and F{ab’); can be cbtained by digestion with papain or pepsin.
It is wall known that these antibody fragments can be used as antibody
molecules which have affinity for antibodies. Alternatively,
antibodies constructed by genetic recombination can alsc be used as
long as satisfactory antigen-binding activity is maintained.

Examples of the antibodies constructed by genetic recombination
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antibodies 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 38 include 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
inclusiag Monoetonal antihadids.<5 [0087R ctherpreSent iaverdion; antthiaeies single
chai PR be medlied, Ii- secessan, ALCoding 1,16 DIgFSPIBEIIONENE a-c 2 podi es

antibody, whic recognizes the extracellular domain of human ILT7, has
formgsirhibitiag ‘etety on TREBBIIE -of IPEst ThaPR s éonténfpised that these
ant ithedtQantibosly-tself hasrcyitgtoxicity: againstlPs: Subelasses of e s .
(00 8%tibodies which exhibit potent effector activity are known. Alternatively,

the inhibiting effect on thelPC activity can be further enhanced by

modifying antibeaies withd epfotcXic agéntl Exdmplessdftheecytetdkicied, 1f
neceageitare deserbead belew. 15 d oxinss BseudamonasdndatednaPE)body, which
recofjphihieria oxin, fioin Radigisolones; Te9om. Sra9 LI3L YO0 Aptigancer ;¢ g

gen%s. calicheamicin, mitomycin, pacﬁljfax& 0XIns consistihg Gt prolflelns

effeggn PR hrfugateditbtantiodiBs sor thEiveftagiments with adifupeicrdied that the

ant ifeagent. Allermatively, agenes 20encodingdoxinis conrected i ugensss of
.encoding antibqdy and. fusjon proteins of.both genes can also be

o525 Eameh, THe MelhBiT6H LomigAtig. SAOBotHE whh A BROIGHS (677

Al teglse khowhyForiexample; ive nethbdefor fabdling Bhfisodieswitlh can be further

enhatadiQiseiopgs ysing:a ghelating agent: is;krown. Eydthermore, heent. Examples
anticancer agents can be con%uggated ta .25 antibpdies using sugar chains
8

°f tHShehifthetional 18agent> FFhe praséntivaitors have confirmed a
T ox iplenohsenoicnoskish Bn dwonoetonal atihodyiwhith 4s beuridtol b T7ricin

Radi®¥Eessgdon acelbmembrane isincgrporated into cells after binding
(internalization). 30 Therefore, the cytotoxic agents can be delivered into

AntiGARYy” coMating anfibodies eBrfngatedwit et tytétBic Bgehs of

theT preseat ivention with ZETZexpeessing cellbsThatis uthepresent antibodies
cr tkﬁ%"ﬂ‘%8?9&9&5MH‘@_J@ﬁ'HE‘E&%HHE@%Sﬁ%‘”Q @‘?il’§mg1l_ively, a gene
encoding toxin 1s connected to a gene encoding antibody and fusion
proteinsof bothgenescanalsobeobtained. Themethod forconjugating
antibodies with radioisotopes is also known. For example, the method
for labeling antibodies with radicisctopes using a chelating agent
is known. Furthermore, the anticancer agents can be conjugated to
antibodies using sugar chains or the bifunctional reagent.
[o08es]

The present inventcrs have confirmed a phencmenon in which a
monoclonal antibody which is bound to ILT7 expressedon a cell membrane
is incorporated into cells after binding (internalization).
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 monoclonal antibody to which the cytotoxic agent
is conjugated as an active ingredient. Or, the present invention

relates to the use of anti-ILT7 monocicnal antibedy to which the
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comprises anti-ILT7 monoclonal 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 39 cytotoxic agent

is conjugated in the production of the active inhibitor of ILT7 expressing

cells. Further, the present invention provides amethod for inhibiting the

activity of ILT7 expressing cells comprising a step of administering
cyt otz LT £ menoclonalantipady to:whighsthe RiHetaxiCAgentS ctive inhibitor

_ _conjugated. %)89 In the present invention, an antibody whose structure

oF Lighdifickafiy HiodiHed San also DR USBE as dn’Scie ngrediant’ For ~O° Provides
a me Exathple; vatiols! modificatonahéthots afe Knbwa#tp oeder todnsrbve ¢0mprising
a st cotoxieity and.stability,ofantibodies, Specifically; ag, immyngglobulin; ch the

in which sugar chains of heavy chains are modified is known (Shinkawa,
CYTOF Ot FBGIE Chignt 3787946623473, 2003.). Antibody Dependent
[008Géll-mediated Cytotoxicity (ADCC) activity of immunoglobulin was

enhanced by the magificatian.efisygar chains. Op 1B a0 imawnoglobulin e s

_in which the amino acid sequence of Fc region is modified is also known. -
artifraié LADCE aithvifAvad efhanicedhy S tifiGialg tnéreasiy tedfiRding™ - Fo~
examadivitywof immunoglaliulindet Ecrecepthn(Ghielte Rin@tal.ih Biob&€hem. improve

the _%%650658%1%6&%ZTQ%-)st@Q%Q]i%%'%% which s, hound to Eﬁé@i%&t%i%y, an

. in rg)orated in cells once. Then, IgG binds to Fc receptor which is o
inmuggsie st ineridosBie Andutia felehged 6 bidtePagaif FrigS are modified
is kphesomenor basdeen.revealad. PG avithia highebindbitgadctiveg vath7ec 2003, ) .
Antiso8 t%Qﬁéﬁd%‘?%Eerﬁé‘gg%e%fibae& reée?&soeéjo@&oc'i'?gd Merdls; o5 ey of
~incorporation into cells. s a result, the retention time of 1gG In blood is
immugaende (HintyR S PREEPAST Bigl CHemo 219 6218 6218 2Dpay T ighains.  Cr,
an iadeitenithis, ikt is saikHhatmedidication of aminD aeighsequenee of ECregion is

.region causes _a change of Iement% dent cytotoxicit CDC}:?

dify ? g% o' Gl \sloiey NPy d b

e llacl i?/lly. easees(r)noKoﬁf(lDed1 antibo |es‘"1c“:z?1h, be usedagicsl"thelal'r%lbg ylntheance . Y
artigresentlihverition: <36 [08D 1] Whenith@driibaay \WhitH biidsiikhecglobulin to
ro r&xtaeelblasdomain ofthuman LT 4, issgentactedte, IPGs, thesaativilg of , 20015 .

!g’Cs is inhibited. Therefore, these antibodies can be used for an inhibitor
[0030]

ormethod

IgG, which is bound to Fc receptor, is incorporated in cells
once. Then, IgG binds to Fc receptor which i1s expressed in endosome
andit isreleasedintobloodagain. Thisphenomencnhasbeenrevealed,
IgG with a high binding activity with Fc receptor has a better chance
of being released into blood again after its incorporation into cells.
As a result, the retention time of IgG in blood is extended (Hinton,
PE. et ail. J Bicl Chem. 279: 6213-621¢6. 2004). In addition to this,
it is said that medification of amine acid sequence of Fc region causes
a change of complement dependent cytotoxicity (CDC) activity. These
modifiedantibediescanbeusedastheantibodyinthepresentinvention.
[0091]

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
provides an active inhibitcr of IPCs which comprises at least one

component selected from the group consisting of the following (a)
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for inhibiting the activity of IPCs. That is, the present invention 35 provides
an active inhibitor of IPCs which comprises at least one component
selected from the group consisting of the following (a) 40 to (c) as an
active ingredient. Or, the present invention relates to a method for
inhibiting the activity of IPCs comprising a step of administering at least
one component selected from the group consisting of the following (a) to
to ((0) .fwrtherdbe presanijpverition:q relates tortbeseofat leasteoneion relates

fo agRpERat Seeded TRT I EHD SPIITO. 1 DIOWIGEHOIOND o step

O

the production of active iRIbItoF OF | monaoclonal an

of aghichisindsiorlsurnan HERP Br afmgRiain CEahprising S batigdd Bihdidgy ITouP

con s%&%@ﬁ@ﬁ@é‘%@%@%@ﬁ%‘ﬁ i%‘;‘(@“}h af@%fﬁ@@é?eﬁ@ﬂ%ypd%@ﬁﬁ?ﬂiﬂ@vention
region of the antibo escribed in (a) is grafted or a fragment_comprisin

relaj ﬁnﬁaeﬁ %?n&llﬁﬁ rce)éiéq‘n% aiﬁic'f'1 ch aéagly%%%gﬁgg ?vhslﬁ% Sﬁ&? es@:&)m S

conséerhponents deserified irpfadner (5)) 15 e presehbmventidinahéon of active

1 nnimepgelonal antibody, which recognizes the extracellular domain of

human ILT7, can be used as_the monqclona| antipo hich inhipits the

oty B e BreiehE FRBNTor SHe ol ORI | % 8 £ragment
compantiiodiesidan be usedn For edample; ®né ok more monoclonal

antigodies, which recognize the, 20-extracellulardomain.ef-human L ot ernining

are blend%d to use, in the present  inventjon. [0092] It can bhe confirmed :
regifpnr ghiicdtiesRave 8 INKIBRIRG EMett b IFRproduichtby PO irfthe™ 2 9men
compmanher@as. descibeddzelowiiRUs: gradege c26 adarge amount of IFN due

0 Virus stimu i QEa,ﬁQH@?@'@Wﬁ&w@ﬁ&&%@&%‘%{@néﬁ% YAldhered in (a)

same time as the stimulation of IPCs with viruses. The capacity to
or {E?r)oduce IFN each for the resulting IPCs is compared to that of each

corttrol o whicheantibodiesvaretriatrgiverh T hesakititydo produce ddigan which
reco %%%%Igat?ﬂeﬁyery@?g%@qqu: lll\é% 0%@%@@%&9%@%251 '&ﬁlﬂhﬁu,rec_:an be usead as

upernatant oflPCs, As a result of the comparison, it can be confirmed
the i ol @kl aRtBONEY arb efective i itfibithg fe ity YoProtticg - In the
presEN-wher #heameunbakl RN-indbessupetpatantisisignificantlydecreasee used.

For g¥<é%pﬁ%qmgp}gfggtlrgggéaesmonoclona}_ antibodies, which recognize the

group

extracellular domain of human ILT7, are blended to use in the present
invention.
[6082]

It can be confirmed that antibodies have an inhibiting effect
on IFNproductionby IPCs inthemanner as describedbelow. IPCsproduce
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 sach contrel to which antibedies are not given.
The ability to produce IFN can be evaluated by measuring IFNa cr IFNP
contained inculture supernatant of 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
IFN in the living body. Therefore, IFN producing state in the living

body can be regulated by inhibiting the ability to produce IFN of

4
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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 41 IPCs.

[0093] In the present invention, the activity of IPCs encompasses the

maintenance of the number of IPCs. Therefore, the inhibition of the 5

activity of IPCs in the present invention comprises the inhibition of the
Ipcsnumber of IPCs. When it is confirmed that the number of IPCs is inhibited

0095‘5;1der the presence of antibodies, it can be found that the antibodies are
inhibiting the activity of IPCs. As with IFN production, an inert
imAfuriogfoBdfEdeved oAt thelsarh arfifal Y0 Speefed 45 the antpsdyE ses the

mz 1 nYdese astivity sheutd:he eondirmesizan beresedras-a comparaiveition of the
control, Th mbenr (%f IPCs can b uantitre} com arleéje@/ %%lént n

. T q ivel ing ., ...
et e et bt GO B pE BULI: EACE I Srdoctaa hibi tion
of theoo4)res FurtherP it $s saithtrat IR Csaarexifdrentstedhinto cals wigher of IPCs
is idpducerEh? refeweddtg asdenditiccell2 (PE2)-asadesult of infectien round that

with virus or the like. If IFN Praduction of IPCs by virus sti J%ion can be
the %nrhlﬁ\i%e%é%h@e?r 5iﬁ%reln?iaf]‘i\éﬁ into Th2 may & s’qlc‘)vb*eti-\ﬁh|cbj%e5(;].éj ereftreit - TFN

prodeafs berexpettedrthat thenmohocdnahantibody of the2( praseptivention,animal

specWhich:inhibits IENpradugfion, nay alse have @ therapeuticeffect 60 neg can be

dvarlous allergic diseases. [00515] When the antibody, which re,cogmzesJ_tﬁhg fivel
used e CAR ol Ot Ruhfan ILT7 56 dififinfsteretf toa st aifgrnt - -3t ve Ly
compfoatoganismrspecies 25 ftom Whichthelantibodydis Hesvedpitis counted with

rrcsdssirable 1o.pracess the antibody into a shape which is hard to be
recognized as a foreign substance by the host. For example,

[Oogﬁﬁmunoglobulin cannot be easily recognized as the foreign substance by
pratessing:thel antibedyt itoh e TelowingemdlécdesFhetectinique foe L1 s which

i nauRECSESSINgAmmunoglobulin3Q:molecules as desgribed below, IS KNOWA.; L ro ot 1 on

.., Fragment comprising the antigen binding region which lacks a constant .
with ghighS(Mbridefonal&ntibddies’ “Prmeprestard Practiee St Editioh St imulation
can hAcademic Press timitedd 1995, Antibaedy EngineeringzAPractieal be inhibited.

Th@r@@ggthiguC§§§§§@§%¥%t@d that the moncclonal antibody cf the
present invention, which inhibits IFN production, may also have a
therapeutic effect on varicus allergic diseases.

[0095]

When the antibody, which recognizes the extracellular domain
of human ILT7, is administeredtoahest different fromorganismspecies
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, immunoglobulin cannot be easily
recognized as the foreign substance by processing the antibody into
the fecllowingmolecules. The technigue for processing immunoglobulin
molecules asdescribedbelowis known. Fragmentcomprisingtheantigen
binding region which lacks a constant region (Monoclonal Antibodies:
Principles and Practice, third edition, Academic Press Limited. 1995;
Antibody Engineering, A Practical Approach, IRL PRESS, 1996)

-Chimeric antibody composed of the antigen binding region of
monocleonal antibody and the constant reglon of immunoglobulin of the

host (“Gene Expression Experiment Manual”, Isaoc Ishida, Tamie Ando,
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-Chimeric antibody composed of the antigen binding region of 35
monoclonal antibody and the constant region of immunoglobulin of the
host ("Gene Expression Experiment Manual”, Isao Ishida, Tamie Ando,
42 eds., Kodansha, 1994) -CDR-substituted antibody in which
complementarily-determining region (CDR) of immunoglobulin of the host
is substituted to CDR of monoclonal antibody ("Gene Expression

eds. Expedamesit Manual'dsaolshida, 5 Tamie Ando, eds., Kodansha, 1994)

[OO%@R“'E%E%%%VE&X}&*&%&QBB%’% gan eﬁeeﬁ@@%dnewmy determining

non-human animals into which a human antibody gene is incorporated

regigRmiieRaniffal SRR tHePRoH-hiinfin ShitalS aFe t8e8BSrexathfi, E@ CDR of
mono@mﬁgemeﬁmmwh hamean matibedy genashave heert A ta pidtticalac Ishida,

; disg in order produyc na es as immune animals (Ishida et
ﬁncq (49 %%ﬂ}#% g %‘%‘1

onlng and’ Stem 002) . The use of such animals
(002 @ llows for obtaining the human antibody which recognizes ILT7 using
immunogens asdescribed premousiy. dtispretesable 4o adaunistes By using
human antlbodi/ to. h man [O 97] ﬁlternatlvel;é hgman |mmunoglrcluéb%Ijii%o\ralted
£ r

henTs v%ﬁgblle region gene can aso e‘obtained by by a aggd%play meth

as imneGafferydl et adfhwﬁmee@%ﬁlee@nleeemnﬂeﬁzeéweﬁet afocframple,
t ran&in Biotechnol; 20,2002 Deci A3(6): §98,602%:) Indhe phage displayo practical

ln%e thod, a gene_en odlng hgr%@ln mmugo buI|n var.lable reglonﬁ':,an (Ishida
use mcorpora”ted’ it 8§ p‘ﬁage gene. A phage’li i rary &an afS6 be pro%lucedL %y

et alysifglearious zinthiliroglobdis gehed s Saucdd A phageeypressesych animals
a1lowariable ragion ras-afusienpratein Qﬁ@%@&eim%?mp%@@dgﬁfﬂ% $BageT7 using
The variable 55 region egpressed by ph%%e on the @harga%iurf%ce nist
ImmuReLRaAhS th Bﬁlﬁﬁ% 28tivity With an é’ntlgen TrerRfdre Spiages, whigh 1 ister
humabindhtoidmtigens comealiais which antigens are expressed, are selected,

Oogyr}ereby allowing for screening a phage in which a variable region having

the desired binding activity is expressed from the phage, I|brar Further, a
S 0 oI X oeh B B WHEh RS b RO BIRg oo Gene can

also dctivityy tis Tetaihedhvinadheiphage pasicles/thus Setetted! it ik thel . et al.

natuPBagedisplaymeihod,a gene enceding avariaple fegion-with %ﬁeﬁqe%chml
binding actmty can be obtalned b¥ usmg the blndlng activity of
2002 Dec; e phage display method, a gene

encoding human 1mmunoglobulln variable region is incorporated into
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
region expressedby the phage on the phage surfacemaintains thebinding
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
encoding a variable region, which has the desired binding activity,
is retained in the phage particles thus selected. That is, in the
phage displaymethod, a gene encoding a variable regionwith thedesired
binding activity can be obtained by using the binding activity of
the variable region as an indicator.

(00587

In the active inhibitor of IPCs or the method for inhibiting
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the variable region as an indicator. 35 [0098] In the active inhibitor of IPCs

or the method for inhibiting 43 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 polynucleotide encoding 5 the protein. In administration of
the pelyhucleotides, s desitahlestausasavectoniewhichrs palyaueleotittedy which
recoSoding he desied projein, s placsdynder he caatiolal-n appropdate spody

gromoter S0 as to express the desired protein. An enhancer and a
f ragiaiiinator AncHSE bé Rt in BiSTeblor. AVBLEP WA EaRRsTEgene of the
ant i Bbhgayy and light.chains 4 0avhich sonstiides anrinmmungglobulsvandiis encoding
the a?gettoi%xpre%,sl %ndxﬁmusn*gggq“bfgg m%lecgie iSung(_)gv t;l'ggsvec Y is desirable

%apaﬁle of efpressmglﬁ%e mmﬁnoglo%ul% can be administeréd y -
to udntpdEdNg Itorcelist T thecadiimistratiohite Sliging WPganiskie doadpd protein
is pl%@@ﬁ_@ﬁfﬁi@% iﬂf?@gﬂﬂqueﬂﬁtg\{iqlwr Bi@'ﬁiﬁrﬁ’&ﬁfﬁﬂ@ﬂﬁé&gso as to express

rganisms, can be admijnister irectly. ©Once lymphocytes are

©he QERAPRAGHAMTAE Mir bigaNEHiS ThHeR e eSS mirodused TS th P Taced
in tHymphooytes, \Bhichasarrbelrétthnedto i the virjerganisAmvabaindéd ght chains
whickveh{Q099),2Q In the activeinhibiter.af P Cser the methad fof inhibitings an
) the activity of IPCs based on the present invention, as for the amount of
lmuﬁ%%]o%%ﬁi?ﬁnm?o]a@%]bee &dﬁn‘?ﬁﬁpﬁgﬁéd to the living organisms,

imMiuaogkebttin issagministeret] usuatly #F thearanye of OMBmMYA6IADOL hig,can be

acmi for example 1, mg t0.50:mg; preferably 2mg to 10 Mg perke 6h25 bed¥ation to

~ weight. Intervals of administration of the antibody to living organisms ca
Livipg nedgery aditsted soHE @ malfitdif anéfective b %%Fif?gti%lg gells by
admiimmunedobutin inithellivingorganisms slusingcthe peridofireatment! directly.

Oncefﬁt)gg .ﬁglgy{@se%plgeg@z%@@ﬁ)dfﬂ@_ ke administered.atintecyals ofhen the

Z'weekKs. The administration route 30 is optional. Those skilled in the
vectag cah propefy SeRit ah ifective dBFStation rotite i treafingifs” €= ned £O
the Specifig examplessthereot siheludesoraliorcparenteral administration.
[009@ tibodies are administered systemically or topically for example, by

Intravenous
In 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 crganisms,
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
body weight. Intervals of administration of the antibody to living
crganisms can be properly adjusted so as to maintain an effective
concentration of immunoglobulin in the living crganisms during the
period of treatment. Specifically, for example, the antibody can be
administered at intervals of 1 to 2 weeks. The administration route
is optional. Those skilledinthe 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 injecticn, intraperitoneal injection,
subcutaneous injection, or the like. Examples of an appropriate

formulation for parenteral administration in the present invention
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injection, intramuscular injection, intraperitoneal injection, 35

subcutaneous injection, or the like. Examples of an appropriate

formulation for parenteral administration in the present invention Gq

include injectable solutions, suppositories, and sprays. When the

antibody is given to cells, immunoglobulin is added to culture medium

usually in the range of 1g/ML, preferably 10 g/ML, more preferably 50
1inc 1ML, furtbenrpreferably; 0.5 madL.H:[0100] theactiveirhibegfdPCsinen the

.or methad for inhibitin activity of IPCs of.the present.invention, the :
e el ATbORy o 5 At A M C e by b Mo
usuafethodstbsualy,gthe Manpcldhal aptisddyrisblendédiwithid, more preferably

so pBharmaceylically.acceptable 10 suppartyif pegessary, the monoclonal

0103 tibody can be blended with additive agents such as thickeners,
[ tabilizers, preservatives, and solubilizers. Examples of such a support or
additivé gentintiuelel fdcidse; eitrio Acikk Stearic avidhmdgAesiupmhibiting the

act i SIERIAtE FSUGBSe o Blargh, tale gelatin agan veggtable gilapd ethylene antibody
glycal. The 15 term {'phagmaceutlcallé/ acceg%%le" me%lt?g?p roved by a Usuall

can DERAROR" AGBAEY I RacH §BFermABRC SFIR R fPthe aeosis In Usually

the reachcbuntry anotliergensrdlyaedeghizedpbapinacopeiafdriyseliny acceptable

supp@iimals;in mammalians, and more paiticularly, in bymans-Theactiveended with
inhibitor of IPCs of the present invention can alsq be provided in the for

ANt P ! . m
addiG bPsigidomuliple doses ORGpmizedFovidersoRatiSts Tttt 725, and
solulyophilized powatessol tablets carche aisedrip combimatamiwith vstezijized include

lact\gf,@t@! for;injection, physialagical:salt solufion.or buffer solutionfor: o sucrose,

_ issolving the compositions so as to be a desiréd concentration before -
stargdmifidfratiodi35 (o101 PrRGther SHferfthehiohbelGrat &vibotyis tvees. The
t e rmadministeradas 4 vettoy, aiclpexiréssesnmmunagiphulineieavy andegulatory

age%%ﬂgﬁhs@&a;%&giﬁa%%{%ce@ﬂ angther plasmid and each plasmid.can, ot -y

ministered In the range of 0.1 to 10 mg, for example, 1 to 5 mg per .
Or OfGIErhGHIST Welght "RCGHERE Rt BacE RIe-pIasmidsThtd EdlIsiR vittomals, in
manriei eentent afithevectoss-for aiseds 140 5 g/T06-ealls. Herain belewydhenhibitor

of I%C? a%i%tlég%%%ﬂoﬁq rvélislle%eﬁsg%cxir@acr?’yx cq & S%r-%edavfistp) r%fg r%rkcg 4 Eoded in the form
of singleormultipledosesof lycphilizedpowdersortablets. Further,
the lyophilized powders or tablets can be used in combination with
sterilized water for injection, physiclogical salt sclution or buffer
solution for disscolving the compositions so as to be a desired
concentration before administration.

[0101]

Further, whenthemonoclonal antibodyisadministeredasavector,
which expresses immunoglobulin, heavy and light chains are
co-transfected toc another plasmid and each plasmid can be administered
in the range of 0.1 tc 10 mg, for example, 1 to 5 mg per kg of body
weight. In order to introduce the plasmids into cells in vitro, the
content of the vectors for use is 1 to 5 },Lg/lo6 cells. Herein below,
the present invention will be specifically described with reference
Lo Examples.

All prior art documents cited herein are incorporated by

reference in their entirety.
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All prior art documents cited herein are incorporated by 35 reference in

their entirety. 45 EXAMPLES [0102] Example 1 A. Analysis of expression

of ILT7 5 A-1) Analysis using SAGE library The expression of genes

inhuman monocytes, | PCs, 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 IPCsxaereilfseparated as CD14 positive
[01053”5 from human peripheral blood using a cell sorter. Further, IPCs were

cultured for 12 hours under the presence of Herpes Simplex Virus (HSV)
Examgreéthen the differentiated IPCs were prepared. RNAs were obtained
a. ahkemyespedtive«selis=todowerd gy producing aSAGE 'library using I-SAGE

(Trade name) kit (man ured. 15 by Invitrogen) . Data on the obtained
A1) bé{;éleaﬁé]qsujésr’lclég %?%bgéﬁoofjo%ﬁaéés was analyzed using SAGE

Analysis Sopard tmartutactared by YRl oer) AELE festRCE el HSV-treated
IPCSWE‘Q§%C§§:Q§%1< A\.{é@%ﬁ%&ﬁﬁ%@)ﬁ%&? GIPSaHIY iﬁr@é@@@%‘@aﬂﬁgghgﬁxpression

en Ban wn as a . gene, which shows

(a5 R Bor S, TS AN, 1EEF 2018 AR e vih £oL1ovs-
Moncimmeasogiendirskiiteedernamssencoded by abase sequende shownli APCs were
sepaSERIP NO:dnFig 2 @)i-Jthas been reported that MENARERIY iIS100d using

expressed in IPCs (Blood 100, 3295-3303 %EQZ}&O{#OE) A-r2+)] RT-PCR 25 g o
2 Cerfe 3RPrebion bHL TN hehiGdt Gaifs uad eXafined n mord  detgi, “nder the
presEactecelf Wwasrepafative\eisolated frortiiiman péripheral thleod bytheent iated

IPC s%@é@%@eﬁﬂéﬁwﬂﬁﬁ%@@?g fromugachyof the isglated «Celle ce11s, followed
|

populations, from which cDNA was synthesized. Quantitative PCR was _
By Pijtormad i %égraaﬁeémwgﬁ%%#ﬁe%twﬁﬁﬁwa rdsuling ggn £ actured

by IcDNAragariémplatetandthelexpressiaon telélaf enBRNA ohit 9 wAsbout 100,000

ragsagalwed, JThe used conditions:for the base sequences,of pimers and ,req by
PCR are as follows: Forward primer: 5 CTC CAA CCC CTA CCT GCT

InvigTeoPsEQ iS5 NS Reverse Biér: 5" 7FE CERAGECTE CAC
monoCACETA TS/ (SEQHDNG: @) 135 1 cyclenef RCR(AN4CfoRA niirutes)NM 012276)

kncwn as a gene, which shows IPC specific expression, was found. ILT7

is a membrane protein with immunoglilobulin-like domains encoded by

a base sequencea shown in SEQ IDNO: 1 (Fig. 2 (a)). It hasbeen reported
that mRNA of ILT7 is expressed in IPCs (Bloed 100, 3295-3303 (2002)).
[0103]

A~-2) RT~PCR

The expression of ILT7 in hemocyte cells was examined in more
detail. Each cell was preparatively isolated from human peripheral
bloodby the cell sorter. RNAs wereextracted fromeachof the isclated
cell populations, from which cDNA was synthesized. Quantitative PCR
was performed in accordance with an ordinarymethodusing the resulting
cDNA as a template and the expression level of mRNA of ILT7 was analyzed.
The used conditions for the base seguences of primers and PCR are
as follows:
Forward primer: 57 CTC CAA CCC CTA CCT GCT GTC 3" (SEQ ID NO: 3)
Reverse primer: 57 TTC CCA AGG CTC CAC CAC TCT 37 (SEQ ID NO: 4)
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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25 cycles of PCR [at 94C for 30 seconds, at 58C for 30 seconds, and 46
at 72C for 1 minute] 1 cycle of PCR (at 72C for 6 minutes) When IPCs
stimulated by monocytes, IPCs, HSVs, and CD19positive cells (i.e. B
cells), CD3 positive cells (i.e. T cells), T cells 5 stimulatedbyPMAs,
andCD56positive cells (i.e. NKcells) were examined, it was found that
ILT7 was expressed specifically in IPCs (Fig. 1 (a)). [0104] A-3)
at 78dantiative RTRER10 Further, the expression in other organs and
tissues w xamjn antitative PCR using ABI PRISM 7000
- Cyfr%%nﬁffac%%gd?ﬁ%?pﬁi% %éfcw):syésé:emmI.1 %sec NA panel, BD (Trade name)
MTE piukBleStREHBEDNA DaHEI BUGRAR FSCat oS8 6745 HijtfdnP L ® Positive
cell#mmune;. Cat.Ne:636748¢ Humars blopddractions; Cat. No.6367#501 all of T cells
. _them are mapufacture ecton 15 Dicki ng t e, CcDN ;
o T Fone R GloR e SIS B dascrbed T2 hers Letet This agg = examined,
it wagsd seggeridestof Prinferdaie S8H6IRWSE Forwarl prirhet for IET7;:5°Cs (Fig. 1
(a)) CCT CAA TCC AGC ACA AAA GAA GT 3' (SEQ ID NO: 5) 20 Reverse
(01 Oﬁlii)mer for ILT7: 5' CGG ATG AGA TTC TCC ACT GTG TAA 3' (SEQ ID
- : 6) Forward primer for GAPDH: 5' CCA CCC ATG GCA AAT TCC 3
A-3) (SEQUDINGt IFyR&VETSE Primer for GAPDH: 5' TGG GAT TIC CAT TGA

TGACAAG ,351:@%5&{;%563@5@@51 8)rPSRwaspedarmedhyusings ves was examined

ABIPRISM7000 fact j [ t SYBR .
by EERSNIE0 nifaciedl Aeples SRpYSUTANGSYERIOR) anos oo

BiosDetectibn SystenPShitware (mdrufadtorstebyathe)siifie compamdsvas ssue cDNA
paneyseﬁ%{ﬂﬁé@ab/,si%é’»@,ﬁ&e. reaction conditians argnas follows: Stepd:zd743, Human

cycle of PCR (at 50C for 2 mi s) Step 2: 1 cycle of PCR (at 95C for,10

200 R 6 50 ey e OF PO (BUasE Tor T Sehart. AL BOC TarE Y Becton
Dickininute) Ehelexpression of JNA dgenievwdsicormparatbibethearrédch sisstescribed
in 2§5Q¥§éaqp§égi;ing at the level of expression of the

The used base sequences of primers are as follows:
Forward primer for ILT7: 5’ CCT CAA TCC AGC ACA RAA GAA GT 3’ (SEQ
ID NO: 5)
Reverse primer for ILT7: 5’ CGG ATG AGA TIC TCC ACT GTG TAA 37 (SEQ
D NO: &)
Forward primer for GAPDH: 5/ CCA CCC ATG GCA AAT TCC 37 (SEQ ID NO:
7) |
Reverse primer for GAPDH: 5' TGG GAT TTC CAT TGA TGA CAA G 3’ (5EQ
ID NO: 8) |
PCRwasperformedbyusingABI PRISM 7000 (manufacturedbyApplied
Biosystem) and SYBR green PCR master mix kit (manufactured by the
same company). Seqguence Detection System Software (manufactured by
the same company) was used for analysis.
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 cycles of PCR (at 95°C for 15 seccnds, at 60°C for 1 minute)
The expression of ILT7 gene was compared between each tissue
by standardizing at the level of expression of the

glyceraldehyde-3-phosphate dehydrogenase (GAPDH) gene, which is known
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glyceraidehyde-3-phosphate dehydrogenase (GAPDH) gene, which is
known 47 to be expressed constitutively. As a result, it was observed that
ILT7 was not expressed in any organs other than lymphoid tissues and
expressed specifically in IPCs. [0105] 5 B. Production of ILT7 and FcR7
expression vectors Subsequently, cloning of genes and production of
expression vectors were carried out in order to express ILT7 proteins.
to bB-bxcloningef ILT7E genesPole (A).RNAsseparated fromihumas cbserved that
peripheral blood extract r of ich ;
T O R e e By S s esues and
exprepRACISHRAESS kE2AR EcORI adapter was ligated into the synthesized
[0106@NA, which was ligated into pME18S vector cleaved by EcoRl, resulting

in production of human IPC ¢cDNA library. ILT7 gene was amplified by

B. Pﬁ%‘#fﬁ%{'ﬁ’db & 'n&%ﬁg/ p?db‘ﬁc g5 ce:lﬁf’ily Eﬁﬁ)‘?’&%r%/nasva@ %rﬁglséte as well as
usifyprReers WiththedoloWing Pasaisequentes. PUARBEKOM Piis BRAression

vectBelymesase (manufactured by nTQ¥@BO £€0.ckEPdyvasused for &R ns.

B-1) re ction.ﬂReg;Lt(iZOﬁqusfmditg]gswere set to 25 cycles of PCR [at 94C for 15
seconds, gt or30 geconds, and at 68C for 2 minutes] after 1 cycle of
PCRAI4C 1BN2 mimaes 2o Forwart prise e St OAG GECEATIGAG extracted

£ romCAL SAGALGR {SEQ IR 9) sheverse pimer; 81 TGACEAGACHr imer and

ACT TCC CCA ACT 3' (SEQ ID NO: 10) The 2-kbILT7¢cDNAfr nt . .
Supe g a8 Wassebarated athe% c%e?gg%yg géglifc?p%lo&?e%%%'sin%inécom acapter

was hggrosedyelnwhicthwasyclohed tzpCRABUNWTOPO plsnmidovdoter into pME18S
vectmanyfactired Py Ipvitrpgen) using Zere, 23,Bjunt IQRQ RCR £laningKittec cowa
. (manufactured by Invitrogen) Tgle, base s,%guences of the rCIigenes obtained 4
LUBTEEY analyzed, SRET WAS OUTRLtat HHe Gshedt I Gare SRORA in SEGoduced
cDNAIEDﬂ\It@a:_tw%od@tahﬂepl [0106]sB+2) Preductiom of FLAGtagged L The following
ba s cCXUESSIOn vectors 30, Aplasmid expressing.a prafeinin,which FLAG f3gS: ured by

were fused to N- and C- termini of ILT7, respectively was constructed, .
TOYORG #{iras dSed WP BE W LIDWEE for hfiminig e eXpreiih oo s were
set tlolZsproteineky sietectionof thectag dhe desikediseguenceswas amplifieseconds,
=na oY EERMENof yaing e 1L 1 £ gepe praguead.as gescined B 8882 % i nutes
femplate as'well as usin primers wit thé Tollowing base seguences. '
Forward primer: 5’ CAG GGC CAG GAG GAG GAG ATG 3" (SEQ ID NO: 8)

Reverse primer: 5’ TCA GCA GAC ACT TCC CCA ACT 37 (SEQ ID NO: 10)

The 2-kb ILT7cDNA fragment amplifiedwas separated and recovered
by elesctrophoresis using 1% agarocse gel, which was cloned to pCR4
Blunt-TOPO plasmid vector (manufactured by Invitrogen} using Zero
Blunt TOPC PCR Cloning kit (manufactured by Invitrogen). The base
sequences of the genes obtained was analyzed, and it was found that
the desired ILT7 gene shown in SEQ ID NO: 1 was obtained.

[0106]
B~-2) Producticn of FLAG-tagged ILT7 expression vectors
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 ILT7

protein by detection of the tag. The desired seguence was amplified
by PCR method using the ILT7 gene produced as described in 1) as a
template as well as using primers with the following base seguences.

1 unit of XKOD Plus DNA polymerase (manufactured by TOYOBO CO., LTD.)
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1 unit of KOD Plus DNA polymerase (manufactured by TOYOBO CO.,

LTD.) 48 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. For N-FLAG ILT7

5 Forward primer (SEQ ID NO: 11) : 5' CCG ctc gag ATG ACC CTC ATT

CTC ACAAGCCTGCTCTTCTTT GGG CTG AGC CTG GGC [GAT
was UBAG AAG CAT GAC GAG .GARAAG] CCECAGGACC:CEE GFGICAGZS cycles

CA GAA 3. Reverse prime ID : SCT ct TCA GAT °

ot P%rd %c:%%ﬁ i chrc?%éégii—%’r CE-EL %ﬁﬁ%orvévgrg b(f?n%{ec}séE%@D BE 68
for NOIB)EEECR Efecgagd ATECAECCETERTRETES ACAUGE T Reverse
For PARMERESEQND NO: 14): 5' C TAG act agt TCA [CTT ATC GTC GTC ATC
Forwsid gw_:r:zmAmATC]( CRGATCECA ABGELEC R é%‘é‘%@m ACC CTC ATT CTC

A -
abov -meneflone ase sequences, each underlined por

on in
ACR MafehthesEd Shaws & BaseGeduericé &ncodingthe C T GAC GARC
GAT ARdeachdowercase tettenshows thecleavagesite for the restriction

enzyme Xhol o [ fr ents amplii C I
Reve Xhol and %%lél, {/%ghlv@é\r@th?a%%ép;ragg gyb/? %(%yceﬁect %ﬁ?rgs%w;%g ébTTC ceh
AGG ONA fragments were recovered, which were ligated into pME18X vector

ror cleaved by»hol and Spel in the same manner as described above. Then,

two. types of plasmids capahle of_expressi e desired fusi ei e
oS TR FLAG 11§ hc PMIELE X CHLAG L 77 s sonaracted, 2T ©1¢
ACA P@pgéﬁvely. 25 [0107J B-3) Cloning of FcRy genes FcRYy protein was
reveCQRsideredas a praieincapable afjassgciating avith H<T ZproteionTheTT ATC GTC

resent molecule is a gene wi equen ino acid
%&%&%&Eﬁ@@% étgf’;r?gﬁé {g#éﬁnb%%nsﬁ/fggéiﬁ 004106, 30 J.
Bidl nChiem 2265] 54486450 EDIB)» <THe Mtaciis is aanblecule (yined portion

in pEhain) which-constijtes Fes Rlsh & arhigh affinity 195 reseptor: AMheHORLAG tag
it is also named as Fc E: Rl vy, it will be refﬁgred to as F.CRQI g?)erreénafter. In

and thighebGHE @ predsiit rolectd fias Hls6 bean khow as atomponent ~<> ="
enzyolkFEYR DrdcaRalhe piadertgeneanas cloned b iRCR-I5 Eféthoeigs cleaved by

Xho1SHOWN @3&% 1o, REQduce.expressionveciors - keRY. gegeWas et rophoresis. 2

kb DNA fragments were recovered, which were ligated into pME18X vector

cleaved by ¥hol and Spel in the same manner as described above. Then,
two types of plasmids capable of expressing the desired fusion protein,
i.e. pME18X-N-FLAG ILT7 and pME18 X-C-FLAG ILT7 were constructed,
respectively.
[0107]
B-3) Cloning of FcRy genes

FcRY protein was considered as a protein capable of assoclating
with ILT7 protein. The present molecule is a gene with base sequences
andamino acid sequences of SEQIDNO: s 15and 16 (Genbank Acc#NM 004106,
J. Biol. Chem. 265, 6448-6452 (19%0)). The molecule is a molecule
{(y chain) which constitutes Fc ¢ RI, i.e. ahigh affinity IgE receptor.
Although it is also named as Fc ¢ RI vy, it will be referred to as FcRy
hersinafter. Inthis regard, the present molecule has also been known
as a component of FcyR cr FcaR. 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 cDNA library produced
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amplified by PCR method using the human IPC cDNA library produced
49 as described in 1) 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 i5 seconds,
at 5 55C for 30 seconds, and at 68C for 1 minute] after 1 cycle of PCR at
as de4cHer2mindtes) Farvardprmet e CGCWAG AdHG AdTInGCAGEArs with the

foll%{%ﬁéﬁ%% E%gb h% %?)le S%Rorf?-k%ic chﬁ%%agmeﬁFam |ﬁ% s€

(maniyh3 Separidiyand 10 fectveréd By eldefophdfesSRUSIY 294 agafise Reaction
CO”ldg@l%;i:Cngg b%ﬁ?d{.@@@%ﬂ?@i@g @E%?%@gdo%e@rc?r ¢5ksteconds, at
anufactur nvitro us 0 oning ki
55 (AT GG - TS Gabeieeh BnaRE B (7 Gaied vele of ECR
at Sé4btaidedwereanalyzed, and it was conflrmed that the desired FcRy gene
Forwéfi@N@ﬂﬁfg E)NQfd@ WQ%CEQB@dAl@I[Qﬁ@%@c@ Rredugtion ok 1o no: 17)
tagged Fc ,ex s rs ressing.g prog
Revew%/ R E S g %Cé‘@ e plagmid expressin f%@ 5 o:

yc €téag was a erminus was constructed so
exfression of BFoRytrptéiNAcduld desgonfiemed. i Fheedesired sequerngeed and

recoW@%ml' ie@l@eE’%H@ﬂ&%%@mﬂstBw@@@ Rroduced 8Sh was cloned
de CI‘I in 3 gs a em late as well a using primers with the followin

£0 Pidse’ ébu%nc §a be‘ﬁﬁ’er E\“E)B erasE d?&é’tbived’gﬁm using
ZeroTBNABOICGR LPHR)Wasnusem for tPCRareadtior. Thedcdnditionsiwerezen) . The

baseS8l {2 LYEles A RCR [al 4G Mﬁéas@e%dén@tz%&&or§9§§@qm9§,commed
and at 68C for 1 minute] after 25 1 cycle of PCR at 94C for 2 minutes

Ehat EpRGard PG SES IDIFO=16) 87E CE cleifag RTERTE TR B A oned.
[0106TTG GTC TTG 3' Reverse primer (SEQ ID NO: 20) : 5' CTA Gac tag tCT

5-4) AEARRAEEH 61 oG AGRICART LIEISCT HISGIGE TS

CAT G 3 primer sequences, the

unfefinéd Portici fiT parentedeSShiovis a bja%e"gs}éﬂﬁﬁn@é@n%@ln@atﬁeattaChe d
¢ attached Myaitag and=eachdowerease lefter:shewsdhesieavagesitefoty pretein

coulﬁ‘%&e%&%%m%ym%%@%eoéﬁp&k 9%@%%@%”5%%@@?91 dpl%RPCR method

were cleaved by XholandSpel,which were then separated by Gel
us ing|ddwophordsie Abdtk 3508 kinDNIE fragiients Werd rezdverégrwhiehe as well
zs uwereligateddnte pMEBXhe following base sequences. 1 unit of KOD

Plus DNA polymerase (manufactured by TOYOBC CC., LTD.) was used for
PCR reaction. The conditions were set to 25 cycles of PCR [at 94°C
for 15 seceonds, 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: 20}: 5’ CTAR Gac tag tCT A[CA GAT CCT CTT
CAG AGA TGA GTT TCT GCT CICT GTG GTG GTT TCT CAT G 3/

Of the above-menticned primer seqguences, the underlined portion

in parentheses shows a base seguence encoding the attachsed 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
Xhol and Spel, whichwere then separatedby Gel electrophoresis. About
0.3-kb DNA fragments were recovered, which were ligated intc pME1BX

vector cleaved by Xhol and Spel in the same manner as described above.
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vector cleaved by Xhol and Spel in the same manner as described above.
50 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 5 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
Thennteoducedinite 2937=calls (2 x10k¢eelts) sising effectetesttansiedtiont 4O kittotein,
, (maﬁﬁlct_ured _p%( iagen%. Two qfaTys acfteeé the introduction, flow
e c?% F§/ %faﬁysig Cﬁangﬁ/gg Wwas carried out. (1) pME18X-N-FLAG
[O1CRIT7 2 pg (2) pME18X-C-FLAG ILT7 2 pg (3) pME18X-N-FLAG ILT7 1 pg
c. ExPMEBXMysFeRY T Pgn15(4)pMEASX1G-FLAG ILT7 1 pg +
P i |§_xé|\}/|{ Cr_gsCRon]hp(%f(S EW'%"\A'X%}%:&WCZ gil'shewm%th§g %F(‘élg using
analysis was peﬁorme in the same manner as describéd in A-4 of the
exprioilowing Examples2 PCyR eoridgae diafiFFiageantisey  manufactured
c-1) by sigmakwas usgddorsthedeaction and FACScan 20 (manufactured by
Becton Dickinson) was usedj%r thg ai?%(f,is. Asfa resnél(tj i vggg)équonrgs were
tha?%ﬁ/ g ?é\ﬁ}fﬁ%%s%&p?esesedoont &'cefl surface when réacted
intralbneswhittlh P2 das ekpredstd lttarellbiary: sthdgsHusty wien t ransfection
kit Epexistedwith EeRY (Figa3knlf is knQwnithatmauser ReRy has highuction, flow

homology wi}th human_FcRYy. However, whpn p815 cells&(mql%se 25
cytoRistotyidinayhith BXpresd mousée BERVReré 8&d 55 hdsfs; the
expression-ef AT 71oDid Botle observed. [0110] C-2) Analysis by

WE@%@’@QH@EO&%Q v&eﬁlgjrn blotting method ILT7 was expressed
It

)
) accompanying FcRy on the cell surface, 30 which was confirmed as
) INBwdiatief MiruReprecibitdion, wiffotSXantifodiesTor edth 293T cell
) whichanas coexaresseriwith hoth-genes dix respeetivekgomhinations

descri in (1 ) analyzed. DNAs were introduced into 293T
) ggﬁg(g%gﬁ&éjéag%é %ﬁﬁt hich 293T cells were recovered two days
afterhaTREBAGCHSN Ty the 88heShanter 3B e fedRfibednMyecafme manner as
descfraetiohations vere dissdlved twlysishitfferpcle 2. Cy3 conjugated anti-Flag

antibody (manufactured by Sigma) was used for the reaction and FACScan

(
(2
{3
(4
(5

{manufactured by Becton Dickinson) was used for the analysis. As a
result, it was found that only a few ILT7 was expressed on the cell
surface when reacted alone, while ILT7 was expressed extracellularly
and robustly when coexisted with FcRy (Fig. 3). It is known that mouse
FcRy has high homology with human FcRy. However, when p8l5cells (mouse

mastocytoma) which expressmouse FcRYywere used as hosts, the expression
of TILT7 could not be observed.

[0110]
C~2) Analysis by immunoprecipitation and western blotting method
ILT7 was expressed with accompanying FcRy on the cell surface,
which was confirmed as follows. After immuncoprecipitation, various
antibodies for each 293T cell which was coexnpressed with both genes
in respective combinations described in (1) to (3) were analyzed.
DNLAs were introduced into 2837 cells (7 x 10° cells), from which 2937
cells were recovered two days after the introduction in the same manner
asdescribaedinl). Cell fractionationsweredissclvedinlysisbuffer

(G.5% Triton, 150 mM Nacl), which was left on ice for 20 minutes.

bl
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(0.5% Triton, 150 r-J' Nacl), which was left on ice for 20 minutes. 51
Thereafter, aspiration using a needle (27G) was repeated several times,
followed by centrifuging at 15 Krpm for 20 minutes. Anti-myc antibody
(2g, manufactured by Santa cruz biotechnology) or anti-Flag antibody (2
g, manufactured by Sigma) was added to 200 g of lysate of the 5 resulting
products, which was further stirred by rotation at 4C for 4 hours. Then,

Ther £50teirAlS:pepharpse 4 fast Blowdnix{manafactutedepeated several times,
byAmershambioscience) was h 0 5% tirr ratation . .
oL B T e e i e e e e st e oody
(2 uowithelysibuiffer sdtfpihs folfowing coripusition B times.) B0 §sis buffepg antibody
(2 n®:5%:HitenX:100, 0PMHERES (Rht 7:6)ad80:mMNaChgl BIMEREA: of the

15 10% glycerol, 1 mM DTT, 2 mM PMSF, 1 %q_/ml ,iéj.plrjotininlt 1tp%/rrplaL 1°C for
resuipyBEpHRTC 2BA-GimiPesdtatii A, 't 94fhl Shyfiostatn, 1M -

yimos .
4 hoWN=3VOBher, mi SighyceropfoSphate L [034 1§ 265& SaPnphe birifer fgpnufactured

by areRSRAGE NS added todhe washad presinifptes: yvhichswas: baileddororation
minutes and centrifuged, followed by performing electropharesis with

at 4°kSDS G Samples erk ManEféited B §a1S Caffer eféctioptioredis O e LS
wa shta PVDFhmentsrane (hfmobitor: p-tidnsfetomembrane apangfastuked by times.
lysigﬂi@ggnggm accordance with an ordinary 30 method. Blotting was

_. performed with anti-Flag antibody and anti-myc antibody. It was
0. 5% SAfirnHhat the ILT7 associated with FcRy was present in293T cells
50 mibegauststheptprasernce in each immune precipitate was observed (Fig.
150 AN [Q%@l{ 35 C-3) Analysis of sugar chain

1 mM EDTA,
10% glycerol,
1 mM DTT,

2 mM PMSFE,

1

ng/ml Aprotinin,

-t

Lg/ml Leupeptin,
1 ug/ml Pepstatin A,

0.1 po/ml Chymostatin,

1 mM NazVOy,

0.1 mM B-glycerophosphate

[0111]

Asamplebuffer for SDS~PAGEwas added to thewashedprecipicates,
which was boiled for 5 minutes and centrifuged, followed by performing
electrophoresis with 10% SDS gel. Samples were transferred fromgels
after electrophoresis to PVDF membrane {Immobilon-p-transfer
membrane: manufactured by Millipore) in accordance with an ordinary
method. Blotting was performed with anti-Flag antibody and anti-myc
antibody. It was confirmed that the ILT7 associated with FcRy was
present in 2937 cells because their presence in each immune precipitate
was observed (Fig. 4).

[0112]
C-3) Analysis of sugar chain

Since several bandsof ILT7 werecbserved inthe Westernanalysis,
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Since several bands of ILT7 were observed in the Western analysis, 52

the possibility that ILT7 was glycosylated was examined. 200 Rg of lysate

of 293T cells which express N-FLAG ILT7 and Myc-FcRy was

immunoprecipitated with anti-Flag antibody in the manner as described in

1) and 2) . Thereafter, the precipitated fractions were suspended 5 in 60

RL of N-glycosidase buffer with the following composition and 30 RL of
the gaeh fesulting/seltienyyas aliguoted jaiodwodubes. whsglyeasidasel. 200 ug of

uffer. 1 ED 0.2% SDS, 10 0. 5%

g merca%ﬁ%hano-{%} P‘ézé‘( osxﬁate%u lY'L(F(??éf%ﬁen élun?{ggof gcl‘w was

lde@Qﬁ%ﬁ%é§lﬁ%§é“@#ﬁ%§ﬁ?‘ %raeﬁ: By Rodie) ereaddaed fpscriped

in 1pnetube, whichavassreasted ahld7€-fee1pite hedrs farthesnd wére suspended
pI fer yas added theret WhICh was eat 10QC for 5
in 68 n% 6%, foIIoC%Né/(fo pcg %?mﬁ%‘lg electrophgregnls v?fj%? oléjlgs Tpﬁﬁlﬁlon and
30 Héle@ﬂoﬁl@@%srs,egéﬁ\ﬁag@aﬁgf@ﬁﬁ@dcm PNEDF arhéAibrarsst t@m\#ﬁcmfreguubes
N-g19kanti-hdSpalyeloaal-antibody as described in 4) was added and
10 g? at 4C overnight. The resulting product 20 was washed with TBS-T
er-and reacted with 100,000-fold diluted HRP-labeled anti-rabbit
0. 23 aftifody (manufactured by Jackson) at room temperature. Then, it was
0. 5ocq1ggegowm &L Western Blotting Detection System (manufactured by

Amersham bioscience) , As a result, the are t lecular weight was
2 q8creask 8?@3%? iy NG Pa%e zFJésepﬁ?b'g[%eat%enf us, it was

{Olléﬁpected that sugar chains were added to ILT7 (Fig. 5). [0114] C-4)
Pf@ﬁ%ﬂongomqtt EU;% Po )Mi'oé‘f" @DB@@%E@%@%@' aptislkI7 ﬁplyﬁlgﬂ@facmred

antibody'as described in 3) was 30 produced as follows. Pejcotl e of 23

by Rgmifo aligs RoAeepending5 e t&?ﬁnu%ﬁm?ﬂas reacted at 37°C for 15
hourCSQEANSRKDNARFRY VERWEQILSECEID N&: 2javas chemidally which was
heat2A ﬂ%@%@og%'ﬁﬁ@pr?@ﬂl%é@ e%rxﬁ'}dgt%eiectro:)hores“als

result Eé)ro duict was used as an immunogen. Rabbifs were Tntradermally
Wlthlrﬁprmrﬁ dSittr imfhunoB SRt R Eretntl c&%blé’l%%%‘aﬁﬂﬁlg pfrec to FVDE

membAHeESXIMMDEZations 6@l {anceperweek) ; theirereasetht ibody as described
in 4) was added and reacted at 4°C overnight. The resulting product
was washed with TBS-T buffer and reacted with 100,000-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
treatment. Thus, it was expected that sugar chains were added to ILTY
(Fig. 5}.
[0114]
C-4) Production of anti-ILT7 pclyclonal antibody

' The used anti-ILT7 polyclional antibody as described in 3) was
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 KLE protein which is a career,
and the resulting product was used as an immunogen. Rabbits were
intradermally immunized with immunogen mixed with Freund complete
adjuvant. Aftersiximmunizationsinall (onceperweek), theincreased

antibodytiterinserumwas confirmedandthenwholebloodwas collected.
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antibody titer in serum wasconfirmed and then whole blood was collected.
53 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. Production of anti-ILT7
monoclonal antibody A-1) Production of immunogen Cells to be used as
immunogens were prepared by introducing genes to 293T cells as
Then degepiked;below. 464 4 0f fransgene (IMEE8 e CELAGP 10dkT ¢23:ng of the
came andgMElSX M -FCcR Sﬁg%was added to the battom of 10%%71 antioTLTT
=S E61 genc(?oate |sh%ﬁ)\? coated wit t3 ML of opti eﬁﬁwf B%SO
polyahdmikedr Sutysediviently, aside from the transgene solution, 58 L of
1011 _I;,i:pofectamine (Trade name) 2000 (Invitrogen) was diluted with 3 mL of
qxammp]tl MEM, which was allowed to stand at room temperature for 15 5

futés and Lipofectamine solution was prepared. Thereafter,
A. Pripdfectaminecgolation was ey added e theadishizodiaining the

a~-1 ) rapsgene solyti op and-mixed. After standing at room temperature for 20
minutes, 10 mL of 293T-cells, diluted to 1 x 10 cells/ML MElg
ﬁ?@f&ru 6611’1(} genes

cultfre mediT (STEVAT doRtEMARETooS BES {feth biov
to 2 agasgently addesstorthe eisheThe resuling medidnt wassydjectedMBl 8 X-C-FLAG

eSS el ol ST 08 5 M 00 WD o

ttin
100 %(ﬁﬁé&ﬁﬁ@ff&%ﬁ%@éﬂs %g“ff%ﬁ 15825 BibdueioR o yBridomas - (¢ F3C0)
and @be daysbefore celiswere memusizedehO tref emulsionobiaimetiution, 58 L

of L %M%Qﬂ9ﬁ0f§%§§cygnblgggPLﬁWm@ﬁ@lanB\é%H)(Fﬁ@l&@luued with 3

06-1, manufactured by Mitsubishi Kagaku latron, Inc.) was injected
L ofo et biolBihs GGt @t ofodrBAIB/CRnTHE Mica tour WealeBRFfgt L ure for
5 miBdQtemunizatonpOndbe {ollowing day 5@k of 2x b2 pelissuspéndedeafter,

11 po? 2@ L 9f PBS was imy %ngg% g@%éﬁm%g@%w IMmURiZations Were. ; ny the

per ormeoPevery"four ay e days following the third immunization,
L rangelpRRIeN WasiFerdffen asolowsT E%Hss\ﬁér‘édé&%étedff?B% FRApeTature for
20 mhedesef mice feet nmunized: Mouse myelomaccells 35 R3XG3-AgBIYIML using

DMEMCgE rggxlg l?ng ilu?né"qgfg%? mc?odzll a1(§|1Gn'\£@d:‘Qr¥%l§"q%eLal bovine serum),
was gently added to the dish. The resulting medium was subjected to
stati'c culture in an incubator at 37°C under CO; for 48 hours, from
which cells were recovered by pipetting. The obtained cells were used
as transfectants for immunogens.
(0116]
A-2} Production of hybridomas

Cnthe daybeforecelliswere immunized, 50 pL of emulsicn obtained
bymixing 200 UL of PBSwith 200 pL of complete adjuvant (FREUND) (RM6O6~1,
manufactured by Mitsubishi Kagaku Iatron, Inc.) was injected to the
bottoms of both feet of four Balb/c female mice (four-week-old) for
immunization. On the following day, 50 pL of 2 x 107 cells suspended
in 400 UL of PBS was immunized. The second and third immunizetions
were performed every four days. Three days following the third
immunization, cell fusion was performed as follows. Cells were
collected fromliymphnodes of mice feet immunized. Mousemyelomacells
P3-X63-Ag8-Ul cultured in RPMI1640 culture medium (SIGMA) containing

10% F'BS were mixed with the cells derived from lymph nodes and myeloms
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10% FPS were mixed with the cells derived from lymph nodes and

myeloma 54 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)

equivalently diluted with RPMI1640 culture medium was added to the

obtained cell 5 fractions, which was subjected to cell fusion. After washing
so tEels, the reswtiag prodict wassiispendédinel Gl softdb%he cells derived

FBS-HAT-mediu ontaining.a ot mngculated.info. .. -
fromsn&éngﬁ\ 9%%% %priaralr'%égsIQX?e Zlo%gﬁ/v%!%@r%%]%t?é jfnhegsc(jgzuir]r{?\'/v%{s g%c%n“é%éCh celis
we re afieChves 88y S YORETS wd witeksiter JUEBARIBN BFRRE EoloRgnt valently
d3i 1ufarmationn primary suUd sereeningwas perfarmed. ) AR)Seresningiofed cell
- bridoma by Cell ELISA method Hybridoma, which produces tar, ,
Lracgyﬁtl nosdy,Wa%cé%cr%%%esd“Agﬁ the ?algvﬁin%eggll%ﬁéiﬁl’heﬁgﬁjgaeg %:2 s celis,
the pewlekthbad i P wete Ud6ds ISRERSEID 7 Belitferdoaiell pfat& Banigh T —medium

cont%@ﬁﬁﬁ%ﬁ%ﬁ%ﬁ%ﬁ@ﬁdﬁg@%ﬁ&wgﬁm&@m@%gn@edw@m plates
ate for Ce NUNC 249570 .96V NW PS) at 100 L/well.
at Z&emﬁfﬁ@aﬁ&n was'Eaffitt ot AL G00 TpHT At a% %ﬁﬁsﬁtﬁéter three days.

One sopermatastkas didcarded sSampleticcultfe tofparhatant wasraddedbay primary

screaf LAnell, which was rgacted at room 20 temperature for 30 minutes.
Washing operation that involves adding 0.5% BSA/2 mM and EDTA/PBS

(011 each well, centrifuging at 2,000 rpm at 4C for 2 minutes, and then
A-3) didcamkingithe supemyatantwas carriete but fwide 260neWedicbf 10,000-fold

dilyted peroxidase-labeled.qoat -anii-mousedgG. aniipedy, (IM081%: reened by the

Beckman coulter)rr]was added to each 25 well after washing, which W&B )
201 L RIELRR 61 A0 Timbes, THEVARRIHG Sparatom g D5 BeAa" ) were used
at 1 mMMIED TA/PBS weas gariesloupindce, followel byadding@ecaleringn 0. 5% BSA/2

i ESPANiensThe prepared antibady solution was - substituted with RBR (tkbyic 249570
a dialysis membramlo,o 0 cuts manufactured by PIERCE) to give

96V Piirifidd anti-ILPF dHirnsfié B aftidtidiest U0 E8PA-HF Exafmiiatien 6+ 2t 2,000
rpm antinody sespansiveness byflewcytometry =CM) sanalysisl Hylgidomad culture
oo SR T gt ety SRS roox

temperature for 30 minutes. Washing operation that involves adding
0.5% BSA/2 mM and EDTA/PBS tc each well, centrifuging at 2,000 rpm
at 4°C for 2 minutes, and then discarding the supernatant was carried
out twice. 50 pL/well of 10,000-folddiluted peroxidase-labeled goat
anti-mouse IgG antibody (IM0B19; Beckman coulter) was added to each
well after washing, which was reacted for 30 minutes. The washing
operationusing 0.5% BSA/2 mM~EDTA/PBS was carried out twice, followed

by adding a2 coloring soluticn. The prepared antibody solution was

substituted with PBS (-} by a dialysis membrane (10,000 cuts
manufactured by PIERCE) to give purified anti-ILT7 chimeric
antibedies.

[0118]

A-4) Examination of antibody responsiveness by flow cytometry (FCM)
analysis

Hybridoma culture supernatant was analyzed by flow cytometry
(FCM) analysis. The produced cells as described in 1) was suspended

in 0.5% BSA/Z mM EDTA/PBS, which was transferred intc a centrifugal
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in 0.5% BSA/2 mM EDTA/PBS, which was transferred into a centrifugal
55 tube at 1 X 10' per one sample, followed by adding 40 RL of each
culture and reacting at room temperature for 30 minutes. Washing
operation that involves adding 1 ml of 0. 5% BSA/2 mM and EDTA/PBS
to each tube, centrifuging at 1200 rpm at 4C for 3 minutes, and discarding
the 5 supernatant was carried out twice. 40 RL of 100-fold diluted
+ube BT G-labeted goataptitnause: lgGantibody: (BM0819: Bgckman epuleryh culture

was added to each well after ing, whic S [6ac esd at£oQm y
and %ee%%%%a?greaf%r%%or%%ﬁ% .e {Vé%%v%l;%qh#}%@oegrv%on us%ng’O.So BS';:&I/%rT cperatLen

that MNEDTAPBSIVAS carfiedSuttwide, Ffdwetlbyra&sak int/ (Rt frowr aeh =ube,

cent FYIOMetyFG300 tBeckman gcoulter) . AhybridemasproducinganiartiRodying the
which did not respond,togmly host cell and re&polﬂde(% S Biﬁ%alﬂ}/dt%t € ted
SUPSEBR frit) WhidP g had BeB intrdduced was sBiectied. The sSletted
FITChybldoma wassloret by tiesiniting diltioh arethoalHtil hybraemea coulter)
was Hadend#l7oubichpraducermonoglionakantipodiesaneres 45.00dained. at room
. [0119] B. xam'%ation of responsiveness gf. anti-ILT7 agt}{%g}dx%.‘l’? i 53 BSA/2
CemR Gl FEAG Yag Wal HHRERED to N'terfiinus Was coexpressed with FCRy
mM-E Mtle GRS i 293T cells dulthe sameimannépas desclibed an2ovedyef using flow
cytok¥ampleds Jhern dherespensiyeness, of the antiodyabiained i Examplertibody
.2 was confirmed by FCM anal S|S_E15|n%FAC%§can ecton D|§k|crjwson). Aisf eall
which @dait iflval ToRfffed thatatPantbodiesprodticed "HyHyBridomas il =~ 2~ +¥
o tanddTwhich werk oiitainedashdescribed in Arespordetl we theedlissted. The
se1eiQWhich ILTZ gene was intraduged andiwhich expressed 25ULT24Fi@ebnod and
i (b%) . Further, lymphocytes were separated from human peripheral bloo
hybr &g FicditandiHen dolbie: sEiniRg Wit e Prodiiced™ &nti-FET7- 86
obtaéneéPE-labeled anti-BDCA-2 antibody (Miltenyi) was performed. Then,
011 responsiveness to the lymphocytes was examined. As a result, the
inding of monoclonal antibody produced 30 by hybridomas #11 and #17
B. EteBOOAS positive CBRMRIS I8B@ASTRAt Tt wals-Confitiletfthdtboth
manpeipnal antikodesaecognized 1LT7amotetulesiexpressed omwhamarxpressed
. IPCs (Fig. 6 (a) ) . Thes noclonal antibodies were designated a : -
W thagﬁ-?lzé#%ln fﬁééf? w11 agn%g’gnﬁ-i &nr%ib% {)a/#sla}??eén&e%r%/gy% \ (ﬁ%scrlbeé 1
C“‘“l)d@faﬁé@@ﬁél?sﬁs-wagﬁ%ﬁoﬁﬁé‘dF%%ﬂ@@?@]vene55 of the antibody obtained

in Example 2 was confirmed by FCM analysis using FACScan (Becton

10egsy were

Dickinson). Asaresult, itwasconfirmedthatall antibodiespreduced
by hybridomas #11 and #17 whichwere obtained as described inA responded
to the cells into which ILT7 gene was introduced and which expressed
ILT7 (Fig. 6 {(b)). Further, lymphocytes were separated from human
peripheralbloodusingFicoll andthendouble stainingwiththe 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 monoclonal antibody produced
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-ILTY
antibody #17, respectively. More detalled analysis was performed.
(01207

Multiple-staining analysis for human peripheral bloed
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Multiple-staining analysis for human peripheral blood 56 lymphocytes was

carried out using the produced anti-ILT7 antibody, anti-Lineage-I antibody

(anti-CD3, CD14, CD16, CD19, CD56antibodies; Becton Dickinson),

anti-CD123 antibody (Becton Dickinson), and anti-BDCA-2 antibody

(Miltenyi). As for ILT7 antibody-positive 5 fractions, Lineage Marker was

negative, CD123 was positive, and BDCA-2 was positive. From the
1 ymprestitseit wasconfirmeddhatiPCs wete steined: diyondy |ERFALTANY antibody,

.. ILT7#17 (Fig, 7). [01211 Further, t X ion-of vari ole AS.. o

7 by S0 FOM S vnen o Jeroheral bod - 2 eepodies;
Bectlymphotltesanere strndlardl by T o bl N forBtisits Pickinson) . and
ant if@ﬁ%chlZ%%? g\:@édgse@vﬁi%% which indeses the praductionai-Ehls i tive

rom S an DN2006, was used as C hi cilit th
Ir acﬁfa?l%ti&rﬁlﬁda%qr\?%cré{&%‘( So&e%?ﬁr? atal’ jE) S%r\%’l};n%%oé%é %‘?SES%' Snd BDCA~2
was pi483:4442, 2004)m Mrgarewas et thiLintage Markeretstivgaldve fradion stained
by ofMhentheesponsivenessof anti-BRGA-2antibody and anti-ILT7

anfibody to CD123positive cell populati on was analyzed, most of the
[012]3r7 positive fractions were disappearedeven after24-hours CpG

stiiutatiorx Orttive ether hand osomé cells bPBDORRshowed positReanined by

FCM &fﬁgﬂ%‘é‘f@%ﬁ&@ﬁﬂ'@w@%;{ﬁ@x& K has beanrdf sensidered thatst inulated
IPCsare differentiated into different cells_ immediately after the CpG.

PG, .
by CREREIAFON if Wag harafed thatthe Bt 7' 3Ri0085 6rife presditt of tnauces
the ivention ivas useliiiag astageCspecificCatibbiy t6 R CeaFurired, #AVESCEB which

fac %%”JE‘E‘@Q that IPCs in. peripherakblged lymphocytesiweremtzeman et al. J.

erentiated under the 25 presence of IFNa, in this case where the .
ImmuggyREFratio as High -t expresidn of L15AvEs Fidintsined o 1PE§ e Marker
negafutther firEEwasstabiyhpresent arelRCsuiniattoiemauné disdaseshUithr thentibody

and oéilpﬂlﬂﬁth%t?lg%@ﬁfe{%r@ﬁ\@%ﬁeQi%l§¥eée[9i— 39L5 0n was analyzed,

xamination of specifiCity of anti-ILT7 antibody ILT7 befongs to ILT/LIR
o taih P arid (RERAS s pIEFRl T OISO USSR TR RBRTOTOYET 3£ coF 24-hours
cpG Rartisulady with highihomealogy iretheh extracedlutes regidh {Figf OpIChag showed

.been reported thgt MRNAS 0 , ial chas ILT
s EEQLCPEESH DR N S Tlecs opetal ) 87 g e e
cons’[tﬁigéﬁjﬁej:{hé’qee§§§r%imsgifferentiated into different cells

immediately after the CpG 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 1PCs in
peripheral blocod lymphocytes were not differentiated under the
presence of IFNa, in this case where the survival ratic was high,
the expression of ILT7 was maintained on IPCs, further ILT7 was stably
present on IPCs in autoimmune diseases with the possibility that IFN
in serum was at a high level.
[0122]
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 homelogy in the
extracellular region (Fig. 9). It has been reported that mRNAs of
molecules, especially such as ILT2 and ILT3 are expressec in IPCs
(Ju et al. Gene 331, 159-164, 2004). Therefore, the responsiveness

of these molecules was confirmed using transgenic cells.
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of these molecules was confirmed using transgenic cells. 57 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 cDNA Synthesis kit. Next, a Notl
adapter was ligated into pME18S vector cleaved by Notl, 5 resulting in
production of human tonsil cDNA library. [0123] ILT1 gene with a FLAG
c~1) tagatthe terminug waslamplified:bys PeBInethodusity heproduced vectors
cDNA library as a template as well as_ using_primers with the followi . s n
ot e s L AE ST RO PTG T0 PN Dofoneried (it Mg 1 usin
oligpydfOYGRE:CEC FRORWAS G3ed fonPOFe rerelic Reacteheohditidmssis kit.

NextWwesergst 10 25-cycles QbRCR [a 94€ far 15 seconds AlbhG-ferdQved by NotI,
econds, and at 68C for 2 mi U#Eeﬁg\'] after 1r§%/c e of P%R at.94C for 2 '
% NA 173

TeS U irhitds Forwar %ﬁ%le??sﬁ o 25?: CcCG %‘tc gag %\W;KCC
[012@8CC ATC CTC 15 ACG GTC C 3' Reverse primer (SEQ ID NO: 23) : &'
CTAGaclag fTGAICTIALGOT COTCAILETRGIALCIGE TeG1iried by
CGG CTG CAT CTT G 3' In the above-m ng}onedgpnmer sequences, the 11
PCR TR&EMRed Horfort iR &?Sﬁtﬁggé SROWs a bAsE dediferice EREodnG the We-+ as

usingttachetEEAG tayg 2Cafd ehol loweltease |ettgrushowssthe tleavagesitéiOD Plus

pun fribe restuction.enzyme Xhol gr SpekINAdragments-amplifigd by.BCR sor pcr
were cleaved by Xhol andSpel, which were then s?g)rated by Gel

reacé%@ﬂoph%%%btﬁoﬁiﬁ Nﬂ%ré@ﬁ@n%ﬁﬁe?@r Vared Shhich Were [at 94°C
for ligateddatodMEL8X svector cleaved byothal and:=Spel én theeSamesr 2 minutes]

aft eﬁaﬁnss%r%%geggr ihed.abqve, 3533%%{% %gﬁg&% pable of expressing

~ e de fusion protein, i.e. p : 1 was constructed.
FOTFRE DRSS BBRULRER and alino 40k sequshBe SFESAGIN T SETDNG: ATC CTC

ACG &T24 and 25. [0124] C-2) Production of expressing cells and examination

Reve%fs%”%%%{ef’o g@%@%%@&‘%%% TO%".—T@@%%D@A%:%@L&‘R‘% T3t cor cor
SEQ'ID NO: g ) , expression vectors in which respec ive genes were
CAT Clohed%d XBALokXR6! ditds BFFcONBAT Inaritfastured by Invitrogen)

were. used sDNAs-of. dhe ifahkwi@g@mbi@@ﬂp@n&@@,iﬁf@u@&&lﬂined porticn

in p2oal celis (L x 105 cells) 35,0 the same manner ag desel Ledin Cild s rrag tag

wo days after the introduction,

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
2-kb DNA fracgments were reccovered, which were ligated into pME1BX
vector cleaved by Xheol and Spel in the same manner as described above.
Then, a plasmid capable of expressing the desired fusion protein,
i.e. pMEIBX-C-FLAGILT1 was constructed. The base seguence and amino
acid seguence are shown in 3EQ ID NO: s: 24 and 25.
[0124]
C-2) Production of expressing cells and examination cof antibody
responsiveness

As for ILTZ (SEQ ID NG: 26) and ILT3 (SEQ ID NC: 28), expression
vectors in which respective genes were cloned to Xbal or Xhol sites
of pcDNA4.1 {(manufactured by Invitrogen) were used. DNAs of the
following combinations were introduced into 293T cells (7 X 105cells)
inthe samemannerasdescribedinC~1). Twodaysaftertheintroduction,

FCM analysis wag carried out and then anti~ILT7 antibody was analyzed.
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FCM analysis was carried out and then anti -ILT7 anti body was analyzed.
58 (1) pME18X-N-FLAG ILT7 1 g + pME18X-Myc-FcRy 1 pg (2)
PME18X-C-FLAG ILT1 0.5 pg + pME18X-Myc-FcRy 0.5 pg + pcDNA4.
1-ILT2 0.5 pg + pcDNA4.1-ILT3 0.5 pg As a result, any antibodies did not
respond to the cells in which 5ILT1 was expressed. For this reason, it
was suggested that these anti-ILT7 antibodies specifically recognized

1) W meleculeson t&@ts) I(Eig,tglo}.d[@ﬂ@@]sﬁmw@mp Effact ofh
i=ILT7 ' ility to pro nIF uman peripher
2) T e A R e oA - 1-ToT2

{
{
0.5 which werdehctedwitls 5Sgimitsof various antibodies at 37C. After

1-houecolure influeRzavirus RR&Ewas addedihergionAfter24rkodEsi 1s in which
culture, IENain the cultgre suc%ematant 15 Was,neeasured t:%( ELI%A k

i
TLTL @6hder Mad SYStem) | XS arestilt, the “protiuction of IFR Was i ?&téﬁ“&? Fhese

antithdaddrion ot antigeTyetibbdyaHy rEcrEmepditas faimeesit'that on IPCs
(Figtheli=N production by IPCs was affected by the anti-ILT7 antibody of the
012 gﬁesent invention. [0126] 20 Example 4 CDC activity of anti-ILT7 antibody

. Production of anti-ILT7 monoclonal antibody A clone which produces a
Exampighoelonal antibody was obtained in the same manner as described in

rffebel)de Ad) of Example-2.:The 25sespensivenessvas-examinednihe try

same manner as describ%eﬁ in Bof E m&? 2 and the specificit
5 Stz

was, :
xRN T e ShE IANAEF abY HECKHDBTR O B EAAMpIA £ Ak al PO 26 well
plateesult; hybridomas #37,#28] anch #38 wiieh-prodtieetvantizl 5T /oL of various

ant: BIQNPclong) antbedies,with gogd respopsiveness and, sRecllicity, Were s prg was

obtained. CDC activity was 30 measured as described below using
addeg i 35 Mondtionaf aiDoay s Which ifed Rds &f thEsehybriiBmagernatant
was mere pregiliced. [ULRZR B Detémrmadtion & CDGy attivity B-1) Omthessult, the

pro qRraviQus Qi‘yﬁfﬁ? tpduction qf f%@&tkﬁf%ti&@ﬁ ‘E@r&%tlo%a(}?‘y {iner 77 2ntivo dy
(Fig (ILJZSCHCI)\?FESQ nge,)’ %Qevggllsov%ggn% oAquagglrg‘Eo?:%ce?dI IJ‘ir“]IE?OprO(:lu ction by IPCs
was affected by the anti-ILT7 antibody cof the present invention.
[01ze€}
Example 4
CDC activity of anti-ILT7 antibody
A. Precduction of anti-ILT7 moncclcnal antibedy

A clone which produces a moncclonal antibody was obtained in
the same manner as described in A-1) to A-4) of Example 2. The
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 cf Example 2. As a result, hybrideomas #37, #28, and
#33, which preduced anti~ILT7 moncclonal antibedies with good
respensiveness and specificity, were obtained. CDC activity was
measured as described below using anti~ILT7 moncclonal antibody in
which three kinds of these hybridomas were produced.
[0127]
B. Determination of CDC activity
B~1} On the previous day of producticn of target Producticn of target
cell line (ILT7-CHO cell line), the following DNA was intrcduced into

CHC-k1 cells, which were inoculated so as to be 6 X 10° cells per
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CHO-KI cells, which were inoculated so as to be 6 x 10" cells per 59 one
dish (6 cm) using Effectene Transfection Reagent (manufactured by
QLAGEN) and then resistant strains were selected using 800 g/m1 of
Zeocin (manufactured by Invitrogen). Introduced DNA: pcDNAS.I-C-FLAG
ILT7 1 pg + pME18X-Myc FcRy 2 g 5 Thereafter, a cell line, which highly
expressed ILT7, was obtained using the cell sorter (BD FACSAria,

one &aéyz‘f%%tué% Pyu%ﬁcf\{@nh“ bickinson) . #was; eenfirmed M%@elgﬁ%factured
cell line hlgé%l%/ expressed ILT7 by FCM analysis. Oper%tion of FCM
c

by OHAGHNIS S cartied oot irr AECOrdShcE With tHE Tiethot He désctibeadn® 0 Ha/ml
of 7Ae)of Exaepld 102exedptthal BDIRACSEaliber (manufactured by BD)

Int W85 4sad fRrFCM, ihesfol lowing aptibedies weg%ui@eglt@f APUUNIY Fery 2 ug
antibody and a secondary _antipody, respectively. rimar antlbod%: %_H,?
IO SRFILT7 &R0y (B3T), “Sabhdahy BRibgdy? - o5 oot 1277, was

obtaRsphycoetythrin {R-BE)-tosjugated ¢bat FES &dtemouseamaigrogletsdirby Becton
n1 o k3RS polyelonal antibady:(BM) 5[01-281 B:2) Response of target gallsdon s ghiy

anti-ILT7 antibodies The obtained target cells as described in B-lg , ,
eXprEEPRENE cely Welt F8GdvETed usings TNt EBTAIPES stlttion, Whiths carrisd
out weressuspendede2@ in-€DCmedimh withathe fellowing edmpositiod socas Example

to he a centration.af 4 x; l- The ensjopwas all o
e L A
The A T00 TR PG SI00 GIRT SEERGHYAR [HPmM ARpES R Secondary
ant i B6}Z MMdsGdutamir 89 50 | of anti-ILT7 antibody solution prepared by

._CDC medium was added ,ta each well and mi o that.the final
P imgntentraton g/ anti d*oﬁéé“%sh%ﬁiésﬁe 8ﬂbﬁlm§i§z jialfr%]lfgopégsfml(,?n%% ‘
oIS GG B0 ST GG e AT SGRATIG S SmprEHE Wi 8= ed soat
ant ifollewing compoesition wasiaddesktberete apd pixed:sothatthedinal, (BD)
(07 2%qmplement concentration 35 should be 6%, followed by culturing at 37C

or 2 hours.
B-2) Response of target cells tc anti-ILT7 antibodies

The obtained target cells as described in B-1) (ILT7-CHO cell)
were recovered using 5 mM EDTA/PBS solution, which were suspended
in CDCmediumwith the following composition so as tobe a concentration
of 4 X 10° cells/ml. The suspension was aliquoted into each 96-well
plate at 50 pl/well.

CDC mecium:

RPMI1G40

0.1% BSA

100 units/ml Penicillin

100 pg/ml Streptomycin

10 mM Hepes (pH 7.6)

2 mM L-Glutamin

50 ul of anti-ILT7 antibody solution prepared by CDC medium was added
to each well and mixed so that the final concentration of antibodies
shonld be 0.1 ug/ml, 0.5 pg/ml, 1 pug/ml, and 5 pug/ml. Further, 50
nl of CDCmediumcontaining a complement with the following composition
was added thereto and mixed so that the final complement concentration
should be 6%, followed by culturing at 37°C for 2 hours.

CDC medium containing a complement:
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CDC medium containing a complement: 60 Iml of complement of juvenile
rabbit (CatalogNo. : CL3441, manufactured by CEDARLANE) CDC
medium (vide supra) Then, the suspension was centrifuged (centrifugal
condition: 5 at 250 G for 4 minutes) and the supernatant was recovered
while paying attention not to be contaminated with cells. LDH in the
supernatant was measured by an ordinary method, which was

1 w1 Setesminedas, tThe ameunt 10f LDbkleakediramdbetargetice by theinufactured

b complement activity” (Experimental Sample). 10 [0129] The following
4 Cfi&r% B/ were also prepared in order to determine CDC activity.
CDC rEatgetrCel$pentameoas LDH Release: only target cells were cultured in

the:same volume asthe sample and preparee:: 15 aTarget Cell Madmumndition:

LDH Release: only target cells were cultured inthe same volume as the ,
2t 2 3 rfiple arfdTHen Thfbn RAD0 S6ITORIHAGIET with The G was 5ddgd=1e paving
attethefetn 6R:mitutésbeforeardovery of the: Isupetiatant s0dhatthefinalupernatant

was tﬁ)@&%@t&%ﬁgg} 3*9108%9%9@%@99&&?%%%\4@%@9@%&% %gmrﬂlfe amount

e same amount of TritonX-100 as 20 that added when TargetCell
of Lipfaxitidtit DH Releddebwas prsared was 2l ded Sto e ediftim v Y
(expefthesame valamelas the sample and prepared. -Culture Medium
(012 j:!1ckground: the culture medium of the same volume as the sample and
the solution to which complement containing CDC medium was added to .
theldifitdrelrhetiting §¢ 4516 b8 feSinfePvolGrie SESas thersanfpiewergetermine
cpc prepated: J0130] The same volume of culture medium as the sample was

subliacled fromhe gbsorbance of TaigetMadaum a0diTaret oe: cois were

Spontanéous. The solution to which complement containi
cul tipedint Wal RICRETS tHe Botitife RBiuRFTEE B3 t87é the Fafied -

volumgrasthe samplewassuhtragted=fom the absorbapceof1 1 s were cultured

, Experimental Sample and corrected, The CDC_ activity w alculated by.
R A B e T e i e uded

withintthe chéé whese aft<t ThmbAGEl0NE Adtibodies bistae fremenyry ©of the
supeiidomanere Used,80%6 ot mere-ef CRE3%activily was exhibiteshd prepared.
Whgr\l]tlleu%rétit&%d r%%rtl:cieonrgr%[icg)gtv}/:aoslg' %}E’glrglame amount of TritonX-100 as
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: the culturemediumof the same volume
as the sample and the solution to which complement containing CDC
medium was added to the culture medium so as to be the same volume
a5 the sample were prepared.

[0130]

The same volume of culture medium as the sample was subtracted
frem the abscrbance of Target Maximum and Target Spontaneous. The
sclution to which complement containing CDC medium was added to the
culture medium so 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 fellowing eguation. The results are
showninTablelandFig. 12. Eveninthecasewhereanti~ILT7monoclonal
antibodies obtained from any hybridoma were used, 80% or more of CDC
activity was exhibited when the antibody concentration was 0.5 pg/ml

Cr more.
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or more. 61 Experimental Sample - Target Spontaneous CDC activity (%)
S e X 100 Target Maximum - Volume
Control - Target Spontaneous [0131] [Table 1] Antibody centration
Cytotoxicity Cytotoxicity con (ug/m 1) (Aver) (STD) 0.1 14.78 3.16 0.5
85.50 0.60 #37 1 86.13 2.93 590.26 1.87 0.1 18.52 0.60 0.5 80.97 1.62
#28183.64 1.99 588.17 3.32 0.14.42 1.58 #33 0.5 82.16 3.35 1 85.39

2.78 586.181.71 O.Jﬁl.sg.o.got%cgjse %5_1.4@7&2.3%@ gsn%anl 3.%8 2.90

53.06 1.72 no Ab 0 215 548°601 amompara{i%e example f%zxactly
CDCthedgeing (hEration-was-performed-in-the-same-manner-as-—-deseribee-in-B—— x 100

and C of Example.4 except that mou G2awas used.in place of

anti-ILT7 antibodg:i;.a’fgf'i‘%t %EEYV\&&W%?EB?E 4 f@%{%\lgﬁ%gtaneous
Table 5 and Fig. The CDC activity to the target cells was not observed in

wl3%\ﬁtibodies other than anti-ILT7 monoclonal antibody. [0133]

[Table 1]
ooy | Cytotaxicity Cytotoxicity
(it g/ml) {Aver) (STD)
0.1 14.78 3.16
0.5 8550 0.60
w37 1 86.13 283
5 80.26 1.87
0.1 18.52 0.60
498 0.5 80.97 1.82
1 83.64 1.99
5 88.17 332
o1 442 1.58
433 Q.S 8216 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
lgG2a 1 3.68 2.90
5 3056 172
no Ab 0 2.10 0.49
[0132]

Comparative example 1

Exactly the same operation was performed in the same manner as
described in B and C of Example ¢ except that mouse IgGZa was used
in place of anti~ILT7 antibedy. The results are shown in Example 4
as well as Table 5 and Fig. The CDC activity to the target cells was
not observed in antibodies cther than anti-ILT7 monoclonal antiboedy.
[0133]
Example 5
Internalization of anti-ILT7 antibody to target cells
A. Anti-ILT7 monoclonal antibody

The following anti-ILT7 monoclonal antibodies were used.
Anti-~ILT7 monoclonal antibodies: #17, #26, #37, #28, and #33
(0134

ot

(=]

o]

62



ot

10

15

25

30

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,
#28, and #33 [0134] 62 B. Observation of internalization B-1) Production
of target cell line (ILT7-CHO cell line) The target cell line (ILT7-CHO cell
line) was produced in the same manner as described in B-1 of Example

B. 04shk {01:35] B:2)-Redparseefitatget tells to ant_i-lLT? antibody The
5-1) '9SOVRIEA ILT(-GHO.cells werg suspended '(‘z‘ﬁ%’ﬁ%&%‘“&% (T () -&2%

+
FBS) with the following composition at 1 x 106 Cells/mL using 5 MM .
EDRAIPBS 8610ti61/ 110 T1CFmetidm~ REMA®46 160%nitéAdl PeAfkcHiipd 10 the
same10@.ghvt Siepiemycinbid mM HepesqpHEEE) DS 2 rd 4 L-Glutamin 1
[0 3gl]M sodium pyruvate 50 uM 2-mercaptoethanol 10% heat inactivated
etal Sabine Serum 1 mL of suspension as described above was placed

B~2) ims ars e cehtrifagale 20%a8, Swiieh walscehbrifugéd tédrdhigal
condition: ab1200:rpmi.at 4idor Siminutes)k-and them thessupetnatanto 14 buffer
o as discar 200 L of anti-ILT7 monoclonal antibody suspension of. €1 :
T e o b Bl DRI e Wt AT And FouBate At A0 o= L1/
usingQ mimtftest fEIRNTeFBy washitigiwith ice-cold T (-) medium twice (the
T (-amesat gf25 the medium used: 10 mL per washing, centrifugal condition:
RPMI?L%r 00 rpm, at 4C, for 5 minutes). [0136] B-3) Modification of
-anti-ILT7 antibody immune complex present on the surface of target
100 eelist30' SUbSequiently L BT 7-anti-ILT7 antibody immune complex present

100 pg/ml Streptomycin
10 mM Hepes (pH 7.6)
2 mM L-Glutamin
1 mM sodium pyruvate
50 uM Z-mercaptoethancl
10% heat inactivated Fetal Bobine Serum
1lmlof suspension as described abovewasplacedintoa 15nml centrifugal
tube, which was centrifuged (centrifugal condition: at 1200 rpm, at
4°C, for 5 minutes) and then the supernatant was discarded. 200 pL
cf anti=-ILT7 monoclcnal antibody suspension of {10 ug/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
the medium used: 10 mlL per washing, centrifugal condition: at 120C
rpm, at 4°C, for 5 minutes).
[0136]
B-3) Modification of ILT7-anti-ILT7 antibody immune complex present
on the surface of target cells

Subseguently, ILT7-anti~-ILT7 antibody immune complex présent
on the surface of cells was modified with a secondary antibody, which
was labeled with fluorescence for detection. Specific method is
describedbelow. APC-labeledgoatanti-mouse IgGpolyclonal antibody
(Catalog number: 550BZ6BD, manufactured by Biosciences) containing
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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on the surface of cells was modified with a secondary antibody, which
was labeled with fluorescence for detection. Specific method is described
below. APC-labeled goat ant i-mous e IgG polyclonal antibody (Catalog
number: 550826BD, manufactured by Biosciences) containing 35 ice-cold
T (-) medium was added to cell pellets obtained as described in B-2) ,
which was incubated with shading at 4C for 20 minutes, followed 63 by
by wad@shing.withiceseald J1 () Mmedium dwice(the; amount :0f the MeAUBY the medium
used: 10 mL per washing, centrifugal condition: at 1200 rpm, at 4C, for 5 .
used mikidd) PRén "RERLIET OFMbltmr#as Lduetrtherdts, \%i&ﬁﬁ $Hgat 4 ¢
for Fasilnui@6 Cellshhknf suspensidd. 5 [018 784 mdirtorcofed thereto, which
was YUgmalzationby eupglion af 376, The aispeasion oblained as
described in B-3 was equally divided into two tubes (i.e. tubes (a) and (b)
[0133}. The tubes (a) and (b) were incubated at 37 and 4C, respectively, under
B-4) shading:condition fornt@ 60 Minktesi After theiincubation;:1% EBB/PBS
(ce-cold),ugsadied dereto.Kouleniosion iiamalizalion. Jthe e

; _ T SUltings 1 vided
. solution was centrifuged (centrifugal condition: at 1200 rpm, at 40C, for 5
into rhifttéd) 4Rd therfthe SRSSmatantilgs discarded. T6IGWEE Dy \WWashing (°) Were
incuM&t@fgi%a@f EBS(AJ%@SA(ICP@-CQI@IQ;M@@ {theiamounidf thesetition: t@milition for
er 15 washing, ifug itiqn;_at 1200 C i S o
0 EHEE) Niodoaton of ILT7 anLILT7 Gty phmao dormplax. /= 2052
theT sainained 6 the uitade of i gerdel&aiter Tncubatior f T &ntifL Fp LUt on was

cent antbodsimaune-complex refhained on the-cell (20sufface after, for 5 minutes)

and in_ceur?a&’?eg Wz onrgif!teadn\wﬁ_lita aéte& %I’é( %i 8dy :%1%@%@(9 g%ztex% stﬁ/ing with 1%

i%Ilﬂorescenc;e. 8pécific method is escribed béiow. 20 L of suspension
of FRBhRffing tertiaRrarttibddies (I TENabarRa abnkey ARgdatige-on: 10 mk per
wa sh 2RHbody. (Gatalog numbsr $er2024; manutastureghby=3anfeGruzor 5 minutes) .
01 3El]otechnology)) was added to cell pellets obtained as 25 described in

" B4), lwhich was mixed and allowed to stand at 4C for 15 minutes under !

B-6) Shadinicoridition oThé #ESuttng Soididr was-Wasked - WtHYte affotimt gfema Lned
on tihe selution: 108l per washing, centiifugal conition: ab4200 rpm, at

HE Soliarkd Wt : . y .
incéycé{gf—g%%“ﬁ?ﬁq/ 1391, 30 B:0) Analysis of antiILT7 antibody. present ;. ce11

surface after incubation was modified with a tertiary antibody in

order to detect, by fluorescence. Specificmethoed isdescribedbelow.

20 pL of suspension containing tertiary antibodies (FITC-labeled
donkeyaﬂti—goatIgGantibedy(Catalognumber:sc—2024,nmnufactured
by Santa cruz biotechnolegy)) was added to cell pellets obtained as
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]
R-5) Analysis of anti-ILT7 antibody present in target cells
Subseguently, 150 uL of 1% FBS/PBS was added to cell pellets
obtained as described in B-5), 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
analyzed separately in FITC and APC. Further, the Iluorescence

intensity ratic (%) was calculated by the following eguation.
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Subsequently, 150 pL of 1% FBS/PBS was added to cell pellets obtained

as described in B-5) , 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 analyzed

separately in FITC and APC. Further, the fluorescence intensity ratio (%)

was calculated by the following equation. 64 Mean fluorescence intensity

of cells incubated at 37 C for 60 minutes Fluorescence intensity ratio

Mean fluoresce e8I HHSRER B BRSO &ENE Bek eorbr'at mifitids iess
Fluorgexasits qeg shown.in-Table 2, Table 3, and-Fig-13.-{0140}[Fable- 2] FTC— x 100
mten kb ENean Fluorescence Mean Fluorescence intensity intepsity =

Fluorescence FIlBIESLEREETEMBEIaA &7 IREHSR T &nberatin® syt

intensity incubation ratio incubation ratio_(C) (%) (C) (%) 4 37 4 37 #17

3551 E5 DS 1384 932008 F #9b 36818 5 55 42844318 0B #8379 13-
[014561.0 28.555.9 2194 2155 98.2 #28 40.6 19.347.51746 1709 97.9 #33
[Tabﬁ%JﬁZ.G 47.4 1882 1 1845 9_8.0 519G2a 3.7 4.2 ;16.2 3 3.64 121.3

11] [Table%c_l;s_lpeues-atpumapy—ﬂueﬁeseenee«%en&%y—mtio (%)
antjbodies APGFIFC Anti-ILT7|antibody #1784 44.5 AntijILT7
antjbdey L26:96.7 55.4 Example 5 ARtild 7 antidody #37 982 55.9
Anti-ILT7 antibody #28 97.9 47.5 Anti-ILT7 antib()d’y #3398.047.4

Fluprescence F uorescence
Temperature of intensity Ter'nperattfra of intensity
incubation ratio incubation ratio
(°c) (96) (°C) (%)
4 37 4 37
#17 357 15.9 445 1384 1320 95.4
#26 298 16.5 55.4 844 816 86.7
#37 51.0 28.5 55.9 2194 2155 88.2
#28 408 18.3 47.5 1746 1709 g7.9
#33 477 228 474 1882 1845 88.0
Ig(G2a 3.7 4.2 116.2 3 3.64 121.3
(01417
[Table 3]
Species of primary Fiuorescence intensity ratio (34)
antibodies APC FITC
Anti-1LT7 antibody #17 05 4 44.5
Anti-ILT7 antibody #26 96.7 h54
Example 5 | Anti-ILT7 antibody #37 98.2 - 559
Anti-ILT7 antibody #28 97.9 475
Anti-ILT? antibody #33 |  98.0 47.4
C‘Z’;g;ﬁi"e , | Mouse IgG2a 121.3 116.2
[0142]

The 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 flucorescence intensity of FITC as to the

cells incubated at 37°C for 60 minutes fell to about 50% as compared
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Comparative Mouse 1gG2a 121.3 116.2 example 2 [0142] 10 The
fluorescence intensity of FSTC 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
witnisaxindicatar of the-ameuntef 1L37 anti-ILT7 antibody immune complex

presented on the cell surfage befqre incubation, LT 7-aptill 17 antibady s cator
immune ‘fcomp ex Is detécte regargless of whether it is present on the

of toell Furfats of incokBGratetintd B8l aftériRamatithrHPEXATApRIS *APESsented

on t%@;%@ﬁ%nﬁeﬂ@m@f@%@rih@hﬂw@@wn in thergaseofi iMmubatiortatody immune
was equivalent to that in the case. of incubation ,at.4C. that

comp&%-éﬁtﬁ?ﬁff anti goeygi%zr%ér?és %O?H%plg)fg ?né%ebre 10 p?%sgr%t%%%% s%tﬁé the et

surfetrrget celloevernwhen the rcubation is peAshag ihedithier .  In Example 5,

apc lemparalirerAs mentiongd apoye it wasHeundtab the @ntislhTthe case of
monoclonal antibody evoked the internalization of I,LT7%%/ the incub

< nouRPSACHON3} 16 CUFRpATATE SXEMIDIE  EXAty o SAE Gperdtion’ o2 L0

‘at 4%as petfosmeddnithe sani& meannet asIldesaibethin@Exampleteescemlex may be

presm MEuse,1962a was ysed indalaee efyantiidy @ntibiothuThe 168Ul1S per formed
are shownin Example 5 as well as Tableoé, T%ble 3, and Fig. 13. In tl’(lje . .

2t SEAdPRhERTRTROUSE IyGEE WSO HEEE afly thanges in‘the ~©-i@ that the

ant ifuarescencesintensity efrfTCcahd APCwa@re otichserved, thasitwast ILT7 by
found.that.the mou 2a did not evoke the internalization of ILT7.

the [b&ﬁﬁ?%lé?nnp?e%% ?%Sncerning the structure of mouse anti-human ILT7

03 4hénoclonal antibody [Sequences of variable regions] A. Cloning of cDNA

Compencoging:vaiable regian of mouse anti-ILT7 antibody A-1) Concerning

T il e LT o e e e o
described in Example 5 except that mouse IgG2a was used in place of
anti-ILT7 antibody. The results are shown in Example 5 as well as
Table 2, Table 3, and Fig. 13. In the case where the mouse IgGZa was
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
Concerning the structure of mouse anti-human ILT7 monoclonal antibody
[Sequences of variable regions]
A.ClonimgofcDNAencodingvariableregionofnmuseantimILT7antibody
A~1) Concerning hybridomas which produce mouse anti-ILT7 antibodies

The following hybridomas were used as hybridomas which produce
mouse anti-ILT7 antibodies.

~Hybridcma #11 (Accession number: FERM BP-10704)

~Hybridoma #17 (Accession number: FERM BP-10705)
[0145]
A-2) Isolation of the total RNAs

The total RNAs were isolated from hybridomas described in A-1)

- fr

using a commercially available kit “RNeasy Mini Kit” (Catalog number:
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30 mouse anti-ILT7 antibodies. -Hybridoma #11 (Accession number:
FERM BP-10704) -Hybridoma #17 (Accession number: FERM BP-10705)
[0145] A-2) Isolation of the total RNAs 35 The total RNAs were isolated
from hybridomas described in A-1) using a commercially available kit
"RNeasy Mini Kit" (Catalog number: 66 74106, manufactured by Qiagen)
in accordance with the instruction attached to the kit. In both cases, about
7410 @Qorga@fdhaé@t@i:%m@ vwas=eptaineddrom & x4 hybridormas 18146]sbruction
. agﬁ?.ﬁi} I“I'%at'?(n and f éa rgentg\tlon of cDNA engoglg a mouse r?jeeave/mal —

abre reglon cDNA encodlng a rﬁouseoheavy chain vafia
was pkgien s dmpified By BRATE mielestdsing 5 pg of the total RNAs
[014tsplated as described in A-2. As for amplification, commercially available
E 10 S stem fo Ilflcatlo of A END Version
A=3) %R ata olgO¥F1um ertrrl% 1?2]%%% manu gctu%) by ite oggn)aw%%use heavy
chaigsed.diwillise mptifically described as follows. First, a-first strand cDNA
waspgynthesized-fromthe tatal RINAs obtained as:descabeddinh 2 Dpmp1ified
reverse transcriptase. The base sequences of antisense primers (GSPI ,
by S{RRHEI5S IREHHBIAE sholiin T TabR 4 TDE47 [ FhabloH] PHFRetsRsetf So7+oed
in Afdr.amphficationzofaldeniaencoting arnogsetieany/chavevaddble region " > RACE

Systéﬁ@oy%@%ﬁ@ﬂﬂ@@??l@ﬂ%%ﬁ&f‘@@@(@m Seguencs,> qg:ﬁ\l-EA'G ‘Catalog
TIC CATTTT ACAGTT ACC 3 MU§G3VH5RACE -GSP1 30 1 24-men

nunbgs 5 GEG ACIAAG BEATAG AL é&%vﬂﬂ%r@%%’\l}Hﬁﬁiéﬁ%?spzTéiWﬂ L be
spec{20-meh) 15’ FCOAGAGEE COA GG CARGGT CACTE My strand cDNA was
synt BG2AVHSRAGE GSP1.32 @druen) 417 My lgGRaVHIRACE 58P 33, reverse

5'GCC AGT GGA TAG ACC GAT GG 3
transcriptase. The base sequences of antisense primers (GSPl) used

at the time are shown in Table 4.

10147]
[Table 4]
Primers used for amplification of a gene encoding a mouse heavy chain variable region
Used hybridomas Names of primers iDS?So. Sequence
Vo WOSVHERAGE-GSP1 | 30 |© CCA TAG TTC CAT TTT AGA GTT ’?gf- i’er}
#1 v GaVHORAGEGSP2 | 31 | GOG AGC AAG GGA TAG AGA GA 3;20%80
Vo O2VHSRAGEGSPT | 32 |8 TOC AGA GTT CCA GGT CAA GGT éifmia
#17 o G2 VHSRACEGSP2 | 33 |° GO0 AGT GGA TAG AGG GAT GG 3;20_mer)
10148

Subsequently, the total RNAs were degraded by RNaseH and the
firststrandcDNAremainedasasinglestrandwas purifiedbylow-melting
point agarose method (1.5%). Further, dC (i.e. nuclectide
homopolymer) was attached to the 3’ ~terminus of the first chain cDNA
using terminal deoxynucleotidyl transferase (TdT). cDNA was
arplified by PCR method using an anchor primers (SEQ ID NO: 34) having
a nucleotide polymer complementary te dC (anchor seguence) at
37 ~terminus and antisense primers (GSP2) shown in Table 4. Further,

the obtained PCR products were used as templates. cDNA was amplified
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(20-men) [0148] 20 Subsequently, the total RNAs were degraded by

RNaseH and the first strand cDNA remained as a single strandwas

purifiedby 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 transferase (TdT) . cDNA

was 25 amplified by PCR method using an anchor primers (SEQ ID NO:
by N@étteavi}ftgtzanemdedtidem@/meheoptpiermentwy@ommanchﬁﬁseqme@tisense
p-in@h 3-texminus and ant-pense grimess (GAPA) showndndapled JIIRRL: o were

R products were used as templates cDNA was amplified
purif? eg Neste®PCIR hiethéd BSig AGAR WiffertSEL D N:35) and
Anchamtisensgeprimers (BSR2EshavmpirrTable 4. Fasther, the PCR products

, r w-melti g 1 hoyprimer._
S O AR CE (el D NG: 37 B G AL B E T CE AT ACT Aces !
AUAPGEI 1BELGHGGE RECE (363 TAURP piter gor 5'RACE (SEQ ID
57 -cNO: 85 5266G EAGBCRTCAACT AGTOAGR (20-mer) [0149] A-4)
[014@ plification and fragmentation of cDNA encoding mouse light 10 chain
variable region cDNA encoding a mouse light chain variable region was .
A-4) adwplified front imntoralcRAS iSotated abdesefib6d A GrtHe garfeuse 1ight
Chalma{ggeri@gld@sgggeq,ﬂp A-3) . The base sequences of primers used at the
time_is_shown %Table 5. Theg ined PCR produc were %Uflf ied bg

low UG POt AgatoSe et (1-50) TONSOT [T able 5T Primers (2

lified
mers USECFmp TEAE

£ romfdﬂ&mpldﬁz:@tloﬁl\tﬁ%t Hené ehedding aercusktigit thalim variabletfegigrime manner

as dQé@QM@HdQH@SWme@HE %iﬂﬁséecﬁfg:ﬁ§§gu§ﬁcﬁr|¥ﬂﬂers used at the time
IgVLS5RACE-GSP1 36 5' CT GCCATCAATCITCCACTT 3

= <BEHTIT AT Mo IgVESRACEGSP 37 GATCER TACAGE TaG = oY
1ow-FELrAGE P g2 meny2[0458] 26 AES)ICdifiration of base sequence of
r015¢NA and determination of CDR

[(Table 5]

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

SEQ

Used hybridomas Names of primers D No.

Sequence

"TTC ACT GCC ATC AAT CTT CCA CTT 3
Mu IgVLSRACE-GSP1 | 36 5 TTC

24—
AL #1T 5 GAT GGA TAC AGT TGG TGC Ae(c 3 e
Mu IgVLSRACE-GSP2 | 37
(21-mer)
[0151]

A-5) Confirmation of base seguence of cDNA and determinatiocn of CDR
region

A heavy chain variable region obtained as described in A-3) and
cDNA fragment of light chain variable region cobtained as described
in A-4) were cloned to pCR4 Blunt-TOPO vector using a commercially
available kit “ZeroBlunt TOPCPCRCloningKit” {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 celi transformant. The
above~mentioned plasmid was obtained from the transformant, Then CDNA

pase sequence in the plasmid was confirmed using an automatic DNA
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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 PCR Cloning Kit" (Catalognumber:

1325137, manufactured by Invitrogen) in accordance with the instruction

attached to the kit, which was then introduced into Escherichia coli
sequéampetenicels e giveEscherchiazol transfermiantibeyzer” (manufactured
by acfiEEsoned plasmid waw obtained ftamdhe lans'amantes SR naing

ase sequence in the pTasml was confirmed using an automatic DNA

tranggsepGerder 2RCRIVEEEd BB PRIV SO Geietie ARaReaift andnonsense

mut a fnanwactured: by AppligdiBiosystems) yCareetsequengeswern (hereinafter
- extracted by excluding_ transcriptsobtained fromaninactive RNA due . _
rm@folfrea%me%s%ir%asndn%e%gglrﬁﬁta%éms‘a“}gﬁg}? ﬁfeat%e TR ©gy of cDNA oase
sequeomplamantatisedetemiting Pegisn {Rereifafer Boefafed id-as lebr database
and gﬁgfgleﬁc%m%ﬁ@edm{?&gg&{ b@@i%ﬁta@sera&epé@nge@gﬂ@rﬂﬁg@ iRespective
. the plasmid, was compared with Kabat datahase and sequences of the.
VarlEnee dgisit 8hd the Eriaﬁg‘?er&i%ﬁ?r% r‘esggc%ﬁé variable r$§§n§ \X/%Feldoma #37
proddetesmined #ise, las for thediybridemaclz prodbged fruEramplei4the variable

regisedyences-qfine CORregion gud thejvadable 10 egipn uvariableprocedure as
regions were determined in the sameﬁro edure as. described in A

| -1) to X
descRIHHt Exaftipte 6 Gsing Ry BridoRARLE Dﬁ&Bgs%Ygg %%s#&f%he CONA base
sequheawschain vartablerregionsrana ligktchainsmiiable aegdidngbtthéain variable
req: BRI mopoglopal antibpdies produged by each Jhyhridoma,and aming ezcn

acid sequences encoded by the sequences are shown 15 in the following
hybrggesi NOs IR0y thath VaRE6RTRGiI6T ERYRECHaN VaRabRAETIGT HEL S Shown
in tBEQHLNO: B8 SERIDINCQIESE (base sequence) (base sequence) SEQ

ID;NQ; 39SEQHDMNO; 44 (aming;acid sequenge)(aPnneAcitbsequenseyegion
411 #EESEQHIDINO: 42 SEQ ID NO: 44 (base segyence)base sequence)

SEQIDNG: 435FQ5ID NO: 45 (amino acid geguiense)fasrine acid

sequence) W3¢ SEQ ID NO: 46 SEQ ID NOs#8 (baseisequence) (base

sequenge) acid seguence) {amino acid sequence)

¥17 SEQ ID NO: 42 SEQ ID NO: 44

(base sequence) {(base sequence)

SEQ ID NO: 43 SEQ ID NO: 45

(aminc acid seguence) (amino acid seguence)
#37 SEC ID NO: 46 SEQ ID NO: 48

{base sequence) (bazse seguence)

SEQ ID NO: 47 SEQ ID NO: 49

(amino acld seguence) {amino acid seguence)
[0152]

Confirmation of isotype of constant region]

As for the hybridoma culture supernatant, the isotype of the
constant reglon of the produced monoclonal antibody was confirmed
using a commercially available mouse menoclonal antibody isotyping
kit (Catalognumber: MMT1, manufacturedby Serotec Product). Theheavy
chain constant region of mouse anti-human ILT7 antibody #11 was Igy3
and the light chain constant region was Igx. Further, each of the
heavy chain constant regions of mouse anti-human ILT7 antibody #17

and mouse anti-human ILT7 antibody $#37 was Igy2a and each of the l1ight

chain constant region was Igx.
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SEQ ID NO: 47 SEQ 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,manufacturedbySerotecProduct) . The heavy chain constant

[ 01562gion of mouse anti-human ILT7 antibody #11 was Igy3 and the light

EXam]t_gli%in4,:ons.tant region was Igx. Further, each of the heavy chain constant

regions of mouse anti-human ILT7 antibody #17 25 and mouse
Prodypf-himatiL T2 diftibody #3837 Wadg§2a and each of the light chain
4. Ctomstant regionDNas e 6910353 ukxanples7 Braduction ofschimeric

an%%dé%sé‘l‘@n&%é%g 89%9888919%9@%51%% constapk.Legion %appa light

“Human eavy chain constant region and human Ig kappa light”chain
chaipoRSRRE RSN HEFE SefEctBdSForR CENA fibFaty G Hurhar FPEE. CPhéyman 12Cs.
Thenihe selecied regiansayerenedonedd-pCRABINETAP @ Mestor sy vactor using

commercially available kit ‘Zera, Blunt POtP | it".(C o
o o e 1335100, Hahulitod by ICgen) e Sccorance Wil o 10513
numbipstrutiert aftdchBd 1e fieckiv Wetichivas thehirgeduced e CESEatehiy 1 -0 the

i nstCQl-eappetent gelisle give Bseherighia geli ransfeemantnTheit roduced into
abqv -menti%n.ed glasm_id was al tained from the tl[lans.fo mant, t en

ESCheﬁNi lacoll C m.eb?ﬁtqe sStogive SC(FILC 1z doltl transformant.
¢ ase sequenceéin the plasmid wa confirmed using an automatic

The TNAseyaaicerPCR-basedABEPRISM TG0 Garetid ARalyzersfprnant, then

cona(panufastured by Applied-Riosystemsy {Q1541-8 rhiigatien ekvariahle automatic

region with copstant region a lani NA encoding the heavy ,,
DNA G, Fagioi Bt 1o ‘HeeHbeld oA TG SN bheSaing
(mantheslsavyahalnyvarable eshibn 29yobtained as described in A-5 of

[o15kxample 6 was used, respectively. Both DNAs have a region in which a
base sequence of DNA is overlapped. Then, double-stranded DNA was

5. Lfained by the GVeTap dkiairsion method Ueiil theTegiond SpaciiEs c1oning

pratiess i$HA felfowsiing the heavy chain constant region obtained as
described in A and the cDNA encoding the heavy chain variable region
obtained as described in A-5 of Example & was used, respectively.
Both DNAs have a regicn in which a base sequence of DNA is overlapped.
Then, double-stranded DNA was ocbtained by the overlap extension method
using the region. Specific process 1s as follows.
[0155]
C-1) Preparation of cDNA encoding heavy chain of chimeric ILT7 antibody

The “plasmid with ¢DNA encoding heavy chain variable regicns

of #11 and #17” which was cbtained 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
each TE buffer with the following composition so as to be 100 pmol/pL
to prepare a solution of the cDNA fragment encoding the heavy chain
variable regilon.
TE buffer:

10 mM Tris-HCl

I mM EDTA
pH 7.5 to 8.0
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[0155[ 25 C-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/L

to prepare a,selwion oktheicDNA fragmant encading thesheawychaiain constant

. variable region..TE buffer; 10. Tris- TApPHZ5t

B (4] Fu?%%%% 8 qussbm%? Wﬁ%ﬁlcu%%A Ee%é_(%cd%a%ﬁé ggé\%héﬁ# cbagta%?%g mannes
as daegivhb obtained as dastabed i B asiedatsd inthecsatié pRannéragequently,
bothoestribedabove teprepare,160.pmoeldrobsalttior. Stbsequerityy bethions were

solutions were mixed, and then both of the querlap regions were 5 .
hybr ﬁ%ﬁcﬁ%e}a}bﬁﬁsﬁtk]égﬁﬁé ?ﬁe?nh%{nﬁ%];f%r éfofe r%n%pes A Aext ne%f)li%}ét keeping
themthem 37 37Ctfor Somirutes. skhereBfier, ©DNA WashiplifieasoyppeRified by PCR
me t hRethed apd dhe obtained; cENG: WasLligested vith restrictionenzymeson enzymes

... Notl and Xbal, which was purified by the low-melting point.agarose gel
NO“Imaéjtﬁ%éqffé%)%éf %’a%%ﬁgg&%ﬁ o%%f)l\?gvgn@g mg?i%h?chéllﬁ egarose
gel okchinreric1.L%7 antibody The cDNA encoding the light chain constant

rp15kegion obtained as described in A and the cDNA encoding the light chain
variable region obhtained as described in A-5 of Example 6 was used, . .
©~2) (LGB 15 CORAhaSaing heght Bhait 57 her Tl 17 By o
waBhobtaibiéd #mthecsarge thanndigds-desarivedinG1j usingethesa obtained as
descEPNAS. i@x@@rﬂ%%}%oemc@h%@@ﬁ?%@ degeribed i G-1WasH1e region

cloned to plasmid vector 20 pcDNA3.1-Zeocin (manufactured by .
obta i RAtbgen) UEHGINGIF And X b4l as CdioRthg Sies t pW@d?Jc\ésaegEﬁirﬁ:e?F’cpecuvew‘
cDNAlERZartibody: healy ghaircéegressidre veptor IEuithEr] cDNAbtainedasbtained
in cflesaribed in G:2). wag cloned o, plasmid vector pCRNAS. 1:nygromygins .
wlB()n?anuf actured by Invitrogen) using
C-3) Cloning

cDNA cbtained as described in C-1) was cloned to plasmid vector
pcDNA3.1-Zeocin (manufactured by Invitrogen) using Notl and Xbal as
cloningsites toproduceachimeric ILT7 antibodyheavychainexpression
vector. Further, cDNA obtained as described in C-2) was cloned to
plasmidvector pcDNA3.1-hygromycin (manufacturedby Invitrogen) using
NotI and Xbal as cloning sites to produce a chimeric ILT7 antibody
light chain expression vector. Names of eachvector are shown in Table
6.
[0158]
[Table 6]

Names of plasmid vectors

Chimeric ILT7 antibody heavy Chimeric [L.T7 antibody light
chain for expression chain for expression

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

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

015951

D. Expression of chimeric ILT7 antibody
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Notl and Xbal as cloning sites to produce a chimeric ILT7 antibody 25 light
chain expression vector. Names of each vector are shown in Table 6.
[0158] [Table 61 Names of plasmid vectors Chimeric ILT7 antibody heavy
Chimeric ILT7 antibody light chain for expression chain for expression
#11 pcDNA-#11 VH pcDNA-#1 1 VL #17 pcDNA-#17VH pcDNA-#17VL
30 [0159] D. Expression of chimeric ILT7 antibody 71 D-1) Transient
D-1) trapsfesmation 4 poneffchimerie 4T 7 antibody heavy chain expression

vector and.1 g of chimeric ILT7 antibody light chain expression vector ,
WO RTE GELAE 46 QbR IbaR e AETE G B R 03 " vectorT
and teligsusing effertne rafsféctiemkii (Cataloglpimbel: 301423 pression vector,

whicmarufactwed by-Qiagen)-Eheregiier sthecresulting:products were et o 293T
- 1L 37C using.2% Low I9G FBS-added DMEM,cultyre medium with_the

L1 RRAE COMPOSHON SO0 L3 P adkicl DN SiRule eGiuin >0 427
manuf6OMEMIcHtUre haetiom-(Catakgeimber: D5796rmanbfachdred pyducts were

cuit1§ma£1_2%7h@vvdgﬁilz %(%%'%@U@@@La%a@%l%ﬁﬁ mmuﬁ%aium with
the %%CIone 2 mM L-Glytamin 100 U/ml Penicillin 100 g/ml Streptomycin

YIS gi¥FRPAferinttoduction of vectors, the resulting medium
2% LwasouluiesE ferd@B:homidEahd-thé tultarensupermatant was collected.

pueM 1080 he- cgll fragme %Wﬂ%&;mﬁﬁ%py centrfygationiomgive @, IUdey sigma)
antibody_solution. 20 [0160] D-2) Homeostasis transformation 1 g of

2% LhiencTE 7 artigor haRRGain Sxprascion vectBr HeFE G T Shifmeridy C1one)

2 mMIUITGantixadydight chain expression vector, which were obtained as
100 ggﬁﬁrib@gnig G-3),;were co-transfected to YB

100 pg/ml Streptomycin
pH 7.2 to pH 7.4

After introductioncf 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.
[0160]
D-2% Homeostasis transformation

1 ug of chimeric ILT7 antibody heavy chain expression vector
and 1 pg of chimeric ILT7 antibody light chain esxpression vector,
which were obtained as described in C-3), were co-transfected to ¥YB
2/0 cells {(cells derived from rat myeloma, ATCCHCRL~1622) using
effectine transfection kit (Catalog number: 301427, manufactured by
Qiagen). Among the used plasmid vectors, the vecteor for the heavy
chain expression is a marker for Zeocin resistance and the vector
for the light chain expression is a marker for hygromycin resistance.
Therefore, cells into which both vectors were introduced can be grown
in a culture medium te which Zeocin 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,.
Zeocin-hygromycin-added RPMI culture medium:

RPMI1640 culturemedium (Catalognumber: RE758, manufacturedby Sigma)
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25 2/0 cells (cells derived from rat myeloma, ATCC#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 Zeocin resistance and the vector for the light
chain expression is a marker for hygromycin resistance. 30 Therefore,
cells into which both vectors were introduced can be grown in a culture
10% medium to which Zeocin and hygromycin are added at the same time.

T the. cells were cultured.i Ml culture medium 4o \which %ggp'@o o acid
0. Olabgg_%yj%miﬂcir? we ég addeq g%fgp rélg%tagntétraiﬁ was segect'e Syt oA At )
1 mMzeeeinwygramytintadded RPMI culture medium: RPMI1640culture
2 mvMmedium{Sataleg number: R8758, manufactured bySigma) 72 10% FBS

.01 M_HEPRES. (N-2-hydroxyethylpiperazine-N'-2-ethanesulfonic acid) 1
100 %‘ o%%ﬁlrﬁ%%uf\l/laz%e 2 mM L-Glutamine 5 100 U/ml Penicillin 100 g/ml
100 StréepioriycircB®pi-2-mercaptoethanol 0.5 mg/ml Zeocin 0.5 mg/ml

55 piiygrmyein 10 pH.22 49 pH 7.4 Three days after that, the amount of
antibqdy_production in the culture supernatant was determined by the

0.5 BY{EA nfStRGA1ILT7 chimeric-antibody producing cell line with a high
C.5 mygpressidndevelvand cells sufficiently increased was selected.
or 7Fyrthermerey asingle 15 cloning of the selected cell lines was performed
by the cell sorter method to obtain the following cell lines, #11ILT7 __. . .,
chilErREaR 5§ prEduting celifitie L8 béliAd hnd %P HE G ine”” 17 -2e
cult#t? |IsLpeminsericaantivody groducing edll ve: #17 -Z4.¢éklime: t200The ILTY
cninB8RQve-mentionad cell lines. (£11-o.Cell lingy #1]-16Cell dingrand #1424 on level

Il line) were respectively cultured in 5% FBS-added RPMI culture

ce : « ‘
and Gfdditim With the Tolfowing EompaSitiot? THEMTtbafion teHiperatis afg @ Stnote
cloninegbation time aibre setitac@7C andr@6:hears, prespectively by the cell sorter

method to cbitain 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
The 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 te 37°C and 96 hours,

respectively. -

5% FBS-added RPMI culture medium:

RPMI1640 culture medium (Catalog number: RB87585, manufactured by

Sigma}

5% FBS

0.01 M HEPES

1 mM Sodium pyruvate

2 mM L-Glutamin

10C U/ml Penicillin

100 pg/ml Streptomycin

55 uM 2-mercaptoethanol

pH 7.2 To pH 7.4

The culture supernatantwas collectedandthenthecell fragments
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25 5% FBS-added RPMI culture medium: RPMI1640 culture medium
(Catalog number: R8758S, manufactured by Sigma) 5% FPS 0.01 M
HEPES 30 1 mM Sodium pyruvate 2 mM L-Glutamin 100 U/ml Penicillin
100 pg/ml Streptomycin 55 pM 2-mercaptoethanol 35 pH 7.2to pH 7.4
The culture supernatant was collected and then the cell fragments 73
were removed by centrifugation to give a crude antibody solution. [0161]
we r e Er Budfieationofantibediesfzach-ef the caude-antibodysolutionsiopiained iution.
91 ?zdescribed in 5 D-1 and D-2 was purified by protein A affinity column
rProtein A Sepharose FF, Catalog number: 17-1279-01, manufactured
E. PayAmershiam PhamidcideRgrication conditions are as follows. Affinity

pUﬁﬂ%iW%&%B@@@%H@mo?ﬁﬁédlwfﬁéMétrb@eafgﬂ@/&ﬁian described in
p05| ion as an ad%or éon buffer %nd Oo. um C|trate ffer 1(?I(gli|otein A

D-1 %5@5 %n elut‘f‘o% Blljjﬁel’ N accoPéa}ﬁce Wltjﬁnthe a?tacﬁe&lr%truc umn
Sephataneal FEM TrissHCY (pH®.6Y was added%o he em@t@dﬁmﬁgmﬁb by Amershram

pharAdiUstine pHiiparound 7.2, The ADs abAS0 10.62Q anywere,measuigdinicy
and then wells showin 0ﬁﬁ?osmve reaction were ele%a Withrefe 1:I%erg_‘cl}le Q11w
PUrd B G Jur TR PAMtiboHieS the absorbance af 286 O--owing

compominastetermined amslcalctlated baded on2:380D/Mmig/mk Relatiorishipste butfer
(pr FMeRASUMeted, FhAVDOdRSAUBRAS BIOHIOMAL EOM UL IE st ruct ion

variable region gene was derlved and host cells were summarized in

manugiple 7. BB ¥ bilffer: 90°0.3 gil. MéropstasSurdihldragbn tbsphats tons to
adjub2 ghsPotassiummchloride 8 /L Sudiumichleridd 101 5g/L Digodiumeres measured

andtWQH%B@T%¥¥UN¥§£B@§fH§WQ%@éc@@@@wereselected. Withreference
to the concentration of purified antibodies, the abscrbance at 280
nmwas determinedandcalculatedbasedon 1.380D/mg/ml. Relationships
among chimeric ILT7 antibodies obtained, hybridomas from which the
variable region gene was derived, and host cells were summarized in
Table 7.

PRS [~} buffer:

0.2 g/L Mcnopotassium dihydrocgen phosphate

0.2 g/L Potassium chloride

8 g/L Sodium chloride

1.15¢/L Discdium menohydrogen phosphate anhydrous -

[0162]

[Table 7]
Produced chimeric antibodies
Names of p.rodu.ced chimeric Used hybridomas Form of ' Introduced

antibodies transformation cells

#11 ILT7 chimeric antibody #11 Transient 2937
#17 ILT7 chimeric antibody #17 manner

‘| #11-5 ILT7 chimeric antibody #11
#11-16 ILT7 chimeric antibody #11 Homeostasis YB 2/0
#17-24 ILT7 chimeric antibody #17

[0163]
¢cDNA base ssguences and amino acid sesquences of the heavy and

1ight chains of the produced chimeric antibodies are shown below,
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25 [Table 7] Produced chimeric antibodies Names of produced chimeric
Used hybridomas Form of Introduced antibodies transformation cells #11
ILT7 chimeric antibody #11 Transient #17 ILT7 chimeric antibody #17
manner 293T #11-5 ILT7 chimeric antibody #11 #11-16 ILT7 chimeric
antibody #11 Homeostasis YB 2/0 #17-24 ILT7 chimeric antibody #17
[0163) cDNA base sequences and amino acid sequences of the heavy
respald iight Qhainﬁﬂfdﬁgmr@ﬁﬁlﬁﬁﬂ ghimeric-antihosies are=shownbelowd sequence

_ %rom Ié respectlvel An ez%ch aminQg aC|dwse%uencggglggmpgeag%lgg%eggg sequence

from ert%rmlnus fo IS a S|gna? sequence and the amino acli sequence
£romfrdnt © t6 G BIMIAIESiSidn amiRB bRl SEGUREeBielmatte Frotsinl Thaprotein.

That'SiLE‘?f’ﬂ%@@ﬂ@'|%&h@i@1wmefﬂf§lltu¢§i@§&:@h@§ﬂﬁ@t@’ltlﬂﬁ)ﬁﬁ chimeric
% nsjst of the amm%acgj sequence | frorancll g) C terminus of eacl & L erminus

anti 0 ov%n%sg’ar%lno acl sequencesmﬁeavy chalnsl_egh‘lt chain #11'S di' ]

of eRCh50SEQEDINGLEY Lbaseseqdence) dhasuséequeite) SEQ ID NO:
S5HSER/ID:-N&:H3 (amino acid sequence) (amifiotacithsegquence) #17

#11 SEQJDiN0x54 SEQ ID NO: 56 (base sequeriog) (hasesediience) SEQ
ID(N®s 85 SEQQ4DNQ: 57 (amino acid sequéhes)«ardmacidesequence)
Indastriabapjaticability [01641 10 The presettigvaritionjprovigled the
impaunogenausefulsa qgreducing the antibody spécificallyirécegriziagce )

#17 huwigan LT and the method for producing &RizILTY attibody using the
imtharrzgere Theramtibody specifically recogiiizing haevarellTZ Jof the
preséntlinvetition? §pecifically recognizes ILEEQndér the presence of ILT
farfilyit® Therafores theeantbody of the predemtinveritiohctapass:asead:for
the detection and isolation of human ILT7. For example, the localization

Industrial applicability
[0le41

The present invention provided the immunogen useful inproducing
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 invention
specifically recognizes ILT7 under the presence of ILT family.
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 functicn of IPCs or dendritic cells. Therefore,
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 cof L et al. Eur. J. Immunol. 34; 418-426, 2004,
Masda T et al., Int. J. Hematol. 81; 148-1534, 2005;. Confirmation
of the expression of ILT7 in these cells may allow for the diagnosis
of cancer and a therapeutic agent.

In the case of autcimmune diseases, for example, the deep
relationship between IFNo produced by IPCs and the develcpment of

psoriasis, which is a skin disease, is pointed out (Nestle FO et al.,
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of ILT7 can also be analyzed using 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
J. ExtChaper.of boat ab Fur4d., Ibowmpol. 34 Hd8=426;2084.c Maeda T+6t ak,psoriasis
can k%%t X'é'%lﬂ%% $§ g:ééhlﬁff 2991%3'%@@”:?%“99 ZSS%fitht%x (625191 Opfsoriasis

LT7 in these cells may allowfor the diagnosis of cancer and a
ratigidrapedticcagent. InitheTaseR? atfsmmuneidisSedses, forekahiple, thatibody .

dfee@ i@|M&Ei@M%%dEN@MQM® by ﬂ@sq&dft?edgml@@mbatients
. Q orjasis, which is a skin disease, is_pointed out (Nestle FO et al, , 7
+S Co1 %(%?kfecg.wﬁ I%Eﬁ@%&dﬁ)? hzeggoo're, 6 Sen ‘rit@ BF %s%?izfslijscsc:égnave been
obsepeeXahiined bysadmifying IPTsintheBRin tiksue ofpsorasistpatiemsuction in
IPCs i-ga'@l biepsy @g@@gﬁ@@ l:%wgt%t@ @g{guﬁan@asm@@m@ ilwkréew_n#nﬁt,thgzood 98

e nt o i -infected patients, 5 is correlated with t ,

206 meDUbCs NEREHF 1te OFPES FASE bid HbGeced fih jaflnis Bzoanoss
of viwhosdo ndtesHolwsymptorhs aad #ié/reduction in IPCs has been observed
01640 the onset (Soumells V. et al., Blood 98; 906-912,2001). Therefore, it is

effactive in predicting the prognosis of virus infection, such as HIV. 10 -
(0T65] o Eatfigle: 1T 748 £ MolSEE WhiEH 1S Exbrossad SReaficalF i T1ca11y
in himweranlPCs, THereford the antiHeTZantibddyr 6f thepresent mYentien present

inve£8Rhe usedito detect. identify. arisolale IRCs- IPCs arg gellswhichy 1005 are

produce most of the type 1 interferon. Therefore, the 15 detection,
cell HeHtHERIGH U istTaficiels & inpSrianiDbjective hTdigghdsis ahdsifdypre, the
deteotf diseasasithat infioheettype 1 interferori.a Assuch diseasespeariotist objective
in d%&@&l@%ﬁ'&eé%ﬁwg fnfg.%té%%sstggt ﬂﬂtgg_eﬁ%l?l'@\éo L%%%én She_L nterferon.
formation of the pathological condition may be illustrated. 20 [0166] )
As Suefyitibhafy: IRE antaLT? ahtiBady ofthepresent Siidhtior Aad feect ions that
inteintdbitotyieffectwarl thecactivity of iIBCsatherefore tthe aetivity elPEsicanndition

may e inhibited ngéjﬁlg the anti-ILT7 antibody
[0166]

Additicnally, the anti-ILT7 antibody of the present invention
has the inhibitory effect on the activity of IPCs. Therefore, the
activity of IPCs can be inhibited by using the anti-ILT7 antibody
of the present invention. Furthermcre, the diseases that involve type
1 interferon can be treated by inhibiting the activity of IPCs.
Specifically, theanti-ILT7 antibodyof the present invention is useful
for wvarious autocimmune diseases and infecticons that interferon is
involved in the formaticn of thepathelogical condition. Particularly,
since the anti-ILT7 antibody has a high specificity, it can remove

IPCs efficiently.
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of the present invention. Furthermore, the diseases that involve type 25 1

interferon can be treated by inhibiting the activity of IPCs. Specifically, the

anti-ILT7 antibody of the present invention is useful for various

autoimmune diseases and infections that interferon is involved in the

formation of the pathological condition. Particularly, since the anti-ILT7

antibody has a high specificity, it can remove 30 IPCs efficiently. 76

CLAIMS 1. A monoclonal antibodywhich dinds to an extraceilular domain

of human ILT7 or a fragment comprising its antigen binding region. 5 2.

The monoclonal antibody or the fragment comprising its antigen binding

redienfaticotdimproaclam L Wkeveirtheohoeld riah aritilsedyr ifrisits g r domain
of hﬁHH]@nﬂﬂﬁeﬁ%@nzﬁ@Q@@ﬁ@z@@"c%w@f‘@@@@i@n@'@tqu\éﬂd&i&d1ng region.

é__{ %d E_)g g rldo a ILLT #1 1(Cj)(;tposned under Accession numb €L anticen
M BPAG70% o aah %rldom ¥ El?elﬁrﬁgp%%r}eé:unger Accession g

bindmumbm’qzml\/a@@mdrca fragirent corhprising itshentijercbihdingl antibody
bindegion. 4 J&%@O&%@Q@@B@%@&J&Eggr@emtlcomprising its antigen

binding region according ta claim 1 h rein the mono nal bod
comprEC A6 e S BrEb B B B GG TGRS HrS 1T 7 #11

- depoiij as CDR1e CBR2¢ and GDRIringhetzadyBehail Vadable afé@é?n: :aﬁ@lmheILT T#17

depolghtgLhain variable. regian: ) CDR 1L efa hgayy &hain yagablegegions o grment
SDYAWN (SEQ ID NO: 58), CDR2 of a heavy chain variable region:

CoOMpP YISV 86 STSY NPSLEER (@e@wuﬁﬁ@%@) and CDR3 of a heavy
chdin varabte: tegiom: :SPRYYAMDY(SEQ: D NQme0), ChRI bEliglt 1ts antigen

bde%’%\@c_{M@ 1e9ign-KASQDVGTAVA (SEQIDNG: (61); @&%PB&%I Aantibody
light chain variable region? WASTRHT (éEQ ID NO: 62) and CDR3 of a

CDmphm%ﬁ%%@@%@gﬁqW?ggﬂqo&@$DLr\CPOa'Qég)Oﬁ) %I%?’éow ing i)
to ibeavyehaipyariableregiomSY WL (SEQ H:N@:2360 64)zin variable region

and the light chain variable region:
i) CDR1 of a heavy chain variable reglon: SDYAWN (SEQ ID NO:
8);

Ut

CDR2 of a heavy chain variable region: YISYSGSTSYNPSLKSR {SEQ
ID NO: 59); and
CDR3 of a heavy chain variable region: SPPYYAMDY (SEQ ID NOC:

60} ;

CDR1 of light chain variable region: KASQDVGTAVA (SEQ ID NO:
61);

CDRZ2 of a light chain variable regicn: 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 region: SYWIH (SEQ ID NO:
64);

CDR2 of a heavy chain variable region: RIYPGTGSTYYNEKFKG (SEQ
ID NO: &5); and
CDR3 of a heavy chain varizable region: YPTYDWYFDV (SEQ ID NO:

CDRI of a light chain varizble region: RASQSISNYLE (SEQ ID NO:
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CDR?2 of a heavy chain variable region: RIYPGTGSTYYNEKFKG (SEQ D
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); 77 CDR2 of a light chain variable
region: YASQSIS (SEQ ID NO: 68) CDR3 of a light chain variable region:
QQSNSWPLT (SEQ ID NO: 69); iii) CDR1 of a heavy chain variable
regiofzSHY AWNJSEQ B MOv 25 78y BGDR2pf @nhed®E CIsdiA vatiableDd NO: 68) ;
regionYISY SGTSYNRRLISR (SEQ, ID.NOL71), COBSAIANAY smo 75 no:
chain variable region: ALPLPWFAY (SEQ ID NO: 72); 10 CDR1 of a light
69) 7 chain variable region: KASQDVGTAVA (SEQ ID NO: 73); CDR2 of a light
chaihivariEize region: WAST RHE {SER D N .o/ 4)=gnd CORBWH@IIQHEC ID NO:
. chain variable region: QQYSSYPYT (SEQ ID NO: 15 75). 5. The
" monoclonal antibody or the fragment comprising its antigen binding
re(iBR Acebrdingad Craifii & Livherein #he tdifstiotial antiBSaF ThmpHsesk SR (SEQ
1D N@:Mmaturg sequence of an amino acid sequence selected from any of the
following sambinations (a} 10 {c) s the heavy chainvarigble 20129020 15 xo:
and thé lig t éhain variable region: @) a heavy chain variable region o ,
72) 7 SEQ ID NO: 39 and a light chain variable region of SEQ ID NO: 41; b) a
heavy, ¢hain variablesegion of $EQ H) NOr43;ane a lightoshain yarablero 1D No:
_region of SEQ ID NO: 45; and 25 c) a heavy chain variable region of SEQ
"ID NO: 47 and a light chain variable region of SEQ ID NO: 49. 6. A
polyptigledtide bhebdingthemionoélohakbantisddyror IS TRgMdMEQ 1D NO: 74} ;
and comprising its antigen binding region according to claim 4 or5.30 7. A

vector comprisi i [
CDR% OErlasqui%gglygﬁjggegtlggg\gg?@grtggJ[%%nzocé%r{%SYPYT (SEQ ID NO:

73}

75).

5. Themonoclonal antibody or the fragment comprising its antigen
binding region according to claim 1, wherein the moncclonal antibody
comprises a mature seguence of an amino acid seguence selected from
any of the following combinations (a) to (¢) as the heavy chainvariable
region and the light chain variable regiocn:

a} a heavy chain variable region of SEQ ID NO: 32 and
chain variable region of SEQ ID NO: 41;

light

]

L) a heavy chain variable regicn of SEQ ID NO: 43 and a light
chain variable region of SEQ ID NO: 45; and

c) & heavy chain variable region of SEQ ID NO: 47 and a light
chain variable region of SEQ ID NO: 49.

6. A polynuclectide encoding the monoclonal antibedy or the
fragment comprising its antigen binding region zccording to claim
4 or 5.

7. Avector comprising a polynucleotide encoding the monoclonal
antibody or the fragment comprising its antigen binding region
according to claim 4 or b.

8. A transformed cell retaining the vector according to claim
7 in an expressible manner.

9. Amethod for producing the monoclonal antibody or the fragment

comprising its antigen binding region accerding to claim 4 or 5,
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antibody or the fragment comprising its antigen binding region according
to claim 4 or S. 8. A transformed cell retaining the vector accordingto
claim 7 in an expressible manner. 35 9. A method for producing the
monoclonal antibody or the fragment comprising its antigen binding
region according to claim 4 or 5, 78 comprising the steps of: culturing the
transformed cell according to claim 8; and recovering the monoclonal
comp antibedy enhedtagraents complising itsantigen hinding segien froai theaccording
ulture, 10. A hybridoma whi r ither_of t ocl
co ¢ a%ﬁgoegi’esaa%%:)%(ﬁﬁgo o gl%ﬂqrﬁc gt%rg 201}EJ 1851%,0? E%&rﬁor&g ?E%%#C?i)lp%?pc?s}ft%dfragment
compphderAcddssiG rimiber PERM 'BPA0702%r atijbrifomait stz -
deposited uRderiAceessigniminberdcERM BRIOI050F2. tAgeibod faronal
£ 5:0 ucin%a monoplclonagégn'gliiccgio:l%fl C mcprris'gug 10 the steps of: culturing
S (11 ﬁ)é?t?ri ocrﬁé}lécé“(glr%ing to claim 11; and ‘collecting the monoclonal
anfibod frare tHelealeureL 13 #A ndaivdoE produtiiifafcefisdfidlen number FERM

zp-18ro0uees 2 maneclonal antibady whighbhinds t0.andextracellutay domainbe r FERM
BP~1§&1h man ILT7, comprising the following steps of: 15 (1) administering to
[f mune animal a cell which expresses a exogenous protein
coiripristgran esttadeliulardshmairsf ruman il el @ekédertits comprising

the Molecule which,associates with hupan HJdnf; apd 42)-saleeting-an-antibody) ; and
producing cell whichépro uces ar}?g%t):aod)éyﬂvhich binds t(:thyrpan ILT7

cOllgGhtfid arthol§ Brodudiig car He fmmline shifmal 14* The
methodAaccerding td claimridiwhergiretieembledulehicto disseciatesionoclonal

=nt 1 Wit human L %7:is acelimembrane pratein, 15 Themethod,aceqrding tor 7,

claim 14, wherein the cell membrane protein is Fc receptor y-chain. 25
compy g SHRE nidtfod 8LddttingoTI&RT 15 Wherein the cell expressing
hunian Ldiandsthe:molgcute whichrassoeiatesiwii haintanl L T7his@h celipresses

a exdgtaining the fallowing (a) and (b)in.an expressible PADPREL@) AN of human ILT7

exogenous polynucleotide encoding an amino acid sequence comprising
and an SXBEEBIRHET dEHhER OF hufE-IL TS SRE 30YBF al ExBgénBR 1LT77 and
polynuclestide enaading Fereceptoy yichaihucing cell which produces an

antibody which binds to human ILT7 from the antiboedy producing cell
of the immune animal.

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

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

16. Themethod according toclaim 15, wherein the cell expressing
human ILT7 and the molecule which associates with human ILT7 is a
cell retaining the following {(a) and (b) in an expressible manner:

(a) an exogencus polynucleoctide encoding an amino acid sequence
comprising an extracellular domailn of human ILT7; and

(b} an exogenocus polynucleotide encoding Fc 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.

19. The method according to claim 18, wherein the human-derived
cell is a 293T cell.
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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 according to claim 18, wherein the
human-derived cell is a 293T cell. 79 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
praducing @ metieckonat antibudyywhich-bingds. 30 andeXtracetalal v comprising
domain of nH.T7 isi f: _cyltur] e anti
= S T ey T e S o B A LS ok he method
aCCo RforEIdHal @nfiBedy-ffom the culture. 22. A monoclonal antibody capable

of pacognizing enams it T/-eid adtagmenieomipyising ifs antigensinding ch binds
to arge I:g Iv‘é@%rifﬁ'ﬂabﬁ %{%Iangrq %9 ?&Qgﬁoqﬁﬁfg Sct:ed?nsp?:fi%]i)n§ the steps of:

a mInIS ering (0] Ian |mmune anlma a cell wnic éxogenousy e presses a .
cultproteim EbmpHSIAG aneRFaEcEIDlET ¢ Ghah o HutfaRa L F7 capdecmelidtglec claim

g; aMdich-asspciates withehuran Wil 42) selectingan aptiRodyRroducingre .
celé highnprodu es thﬁ 15 antibgdy whicgféngsfto human,ILT7 fr%m the
antl

ody pr8888n8%5é %Pﬁebl?nn%’uﬁg%%lmal; and:&ﬁ%%ﬂﬁﬁﬁélﬁweuman ILT7 or

a fragmibotycpraeucing cell selectéd by stepr(@) mind ratoverifiyiam amibedy cbtained
by tGapable ofrecegnizing hugan ILT7 from the culture. 20 23. An
immunogen. for producing an antibody which binds to an _extracellular
domainDE RN EF 2 Gorm Britihd B St S8Fth AHicH () B = xogenously
expr palymuctegtide whithr encodiesiary aminexdoit: seduenocercoimprginge ruman ILT7
ana Sxtraceliulardomainof human: ILT7 s and (b) a pelypusleetide which

encodes Fc receptor 7-chain are retained in an exogenously expressible

i

25 hanmér 6F A cefl MemBrame AR tHeteot 4. Thelinfiimigdnt 0uces the
ant ilacdarding tchclaim@3, whéremetherarmimal celh isteehamankdetivedrecelucing cell

of tRE m%gpgdggrig%tfgti%glan interferon producing cell, comprising the
steps of: 30 contactin%a monaqclonal antibody which binds tg an
exggéemmépuring the antiboedy producing cell selected by step (2)

and recovering an antibody capable of recognizing human ILT7 from
the culture.

23. An immuncgen 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 peclynuclecotide which
encodes Fc receptor y-chain are retained in an exogenously expressible
manner; or a cell membrane fraction thereof.

24 . The immunogen according toclaim 23, wherein the animal cell
is 2 human-derived cell.

Z5. A method for detecting an interferon producing cell,
comprising the steps of:

contacting amoncclonal antibody whichbinds to anextracellular
domain of human ILT7 or a fragment comprising its antigen binding
region with a test cell; and

detecting the mecnoclonal antibody or the fragment comprising
its antigen binding region which is bound tc the cell.

Z26. A reagent for detecting an interferon producing cell

comprisingamonoclional antibodywhichbinds toanextracellulardomain
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domain of human ILT7 or a fragment comprising its antigen binding

region 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 comprising a
monoclonal anti body which binds to an extracellular domain 80 of human
ILT7 or a fragment comprising its antigen binding region. 27. A method

of niprdnhibiting the activity of.an interferon: producing.cell, cOMPHSINGASER region.
of contacting any qof the following , components with an interfero

n .
prodicirty C&ItEIE) AMordtiorat antiBody FhhbiNds to Ramah L7 erteron
prodand mhibits thecactivity of ag iaterferpnqitfodoningdellrar & fragnfenthe following
compEYDRAUSING ; Ifs, antigen, binding,1egign, gad Lh).an immunoglobulin into
which a complementarity-determining region of the monoclonal antlbo%y, .
deéafﬂbédmﬁrzaf%%ﬁéd%é&%?%@ﬂ&&@ﬁ%rﬁﬁrﬁg%ﬁ& Shiigerd tnhibits
the dinding region.28.1A meatlied for inhibitingi the aethvityof anfinterferon comprising
its g?gﬁygfgﬁ cellin alj iq:%gr:g%q;sn%m%?mprising a step of administering any
of the Tollowing components to a living organism: (a).a monoclonal o
antibody WAERBHTEELROMUIMANIEF? 4Rd hiBis*AB RESLHAR orgrfietermining
regiiptederorprotiicngieelbar a fragment coaprisinges dsiantigen Bindingt roduced or
region;.(b).an immunoglobulin int ichac ity-determining
2 frfie%lrgn éft %mr%rgﬁéjc oﬁal%i%bé%? gg&%rit?@dﬁ%%ﬂ%%% uced or the
fragfent:camplisingitlantigeAbinding rédien 2aid 20 t¢) £ an interferon
prodpelynuctestide which eneedes gy iofthecompanenis descebedinda)lioristering
any ) 29 The methad geeording lo.claim,a7 or 26.whereln the,adtyiy of
Y the interferon prodluc?ng celfig ttie 10 either the interteron gpro ucing
activity orithe sanivel bfthé iferzroh prodbéing &R 2o bdthlof teminhibits
the 39cAninkibitorfar the agtivity-nf anttederon producingacel-camprsiPgmprising
n arll%/ of the fgllo ing components as an active ingredient: (a) a monoclonal
=5 5t lo%?/nwhl%ﬁ Mas touman ILT7 and inhibits 30 the activity of an
inteiferamproducing celbor afragriertcofipasignplementarity-determining

region of the monoclonal antibody described in {(a) is introduced or
the fragment comprising its antigen binding region; and

{c} a polynucleotide which encodes any of the components
described in {(a) or (b).

29. The method according to claim 27 or 28, wherein the activity
of the interferon producing cell is due to either the interferon

roducing activity or the survival of the interfercn producing cell,
cr 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 antiboedy which binds to human ILT7 and inhibits
the activity of an interferon producing cell or a fragment comprising
its antigen binding region;

{b) an immunoglobulin into which a compliementarity-determining
region of the monoclenal antibody described in (a) is introduced or
a fragment comprising its antigen binding region; and

(c) a polynuclectide which encodes any of the components

described in {(a) cor (b).
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its antigen binding region; (b) an immunoglobulin 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 polynucleotide which encodes any of the components
described in (a) or (b). 81 31. The inhibitor for the activity of an interferon
producing cell according to claim 30, wherein the activity of the interferon
praducing cell is dug 1o, either the,interferon produsing AGIVIY -61then producing
survival of the interferon producing cell, or both of them, 82 :
cell according to claim 30, wherein the activity of the interferon
producing cell is due to either the interferon producing activity

or the survival of the interferon producing cell, or both of them.
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