“ DESCRI PTI ON ANTI - CD40 ANTI BODY MUTANTS Technical Field
The present invention relates to an anti-CD40 anti body
whi ch recogni zes CD40 which is a type of cel
menbr ane nol ecul es associated with i munity. Further,
the present invention relates to .an antibody with a
mutation in the constant region of the human anti body
or with a subclass having its portion substituted in
order to decrease an A@ﬁ%@ dION coc activity, while
keepi ng an agoni stic or antagonistic activity.
Background Art 1. CD40 CD40 is an antigen having a
mol ecul ar wei QANTYICISR Kﬁqmbbﬁthmgéem on the
surface of cell nmenbrane, and expressed in B cells,
dendritic cells (DCs), sone types of cancer cells,
and thymc epithelial cells. CD40 is known to play an

Technigalfgid ant role in proliferation and dlfferentlatlon
ﬁﬁ B cells and CD40 was_identified as an anti
QPSSR ANERTIPH e atgy jor st antiof DA raRbagly cehicls IqCBgnizes D40 which

is a ty%%g{(ceﬁ eimbraxg gr?%%cllﬁg% %SS%?!% 11 \%& ,\,@%{%ﬁﬁg Fﬁﬁgeg the present
mvenﬂohgl%@te%dan%bgc?fﬁltﬁ ‘Qr}ﬁutgﬁ&?gl he c@ns’@?@% ?rp BNBE%U&;NF 1 antibody

receptor tamly "which 1 ncludes

or with ra&@.@pla@f Bavidits peakpt bstitufeBdd @1@@@ d@&@asecﬁmﬂi)cc and/or CDC
ands (CD40Ls) to human and nurine CD40s have been

aCTlVlty,r‘e‘-;r léfhk‘teplltg PRE®Nistic of ayagbnistio abevityerbr ane pr ot ei ns
type Il and expressed in activated CD4+T cells. CD40L
has been also found to introduce strong signals for
iyation into human or nurine B cells. In dendritic
Bm*gnﬂﬁﬁlyﬁ CD40 has been observed to be nore highly
1. CD4@®xpressed than in B cells, and it has becone clear
that CD40 plays an inportant role in dendritic cells.
@Dﬂwiimgncn‘ntig@Dhﬁ)ving) aCidétulac weigdtt e FNkD@arhigh &Sprbérithn the
C (APCs), that is, expresses costimnulator
surface ﬂ’g e@dﬂF@Qr@&cﬁﬂdﬁp@mé ne Brelly, depdritapads (lB@s)z;ormtypes of cancer

Bl AT PR A -
and dlff&reﬁﬁ&ldﬂ S '%glls and BEP- @@30 _’F_vaég%néiﬂ%%gszgré JaRt?gAén e§Bldessed on the

U, et al.: Activate
surface 0ﬂtLEmdzEB Icieis: (B2 pprmﬂhcet BIOrPrBY Natl. Acad. Sci. USA 83: 4494, 1986; and 1.
Stamenkovic et al., EMBO J. 8: 1403, 1989) and has been considered as a member of the TNF

receptor family which includes low-affinity NGF receptors, TNF receptors, CD27, OX40 and

~CD30. Ligands (CD40Ls) to human and murine CD40s have been recently cloned and found

to be membrane proteins type II and expressed in activated CD4+T cells. CD40L has been
also found to introduce strong signals for activation into human or murine B cells.

In dendritic cells, CD40 has been observed to be more highly expressed than in B cells,
and it has become clear that CD40 plays an important role in dendritic cells. Binding of
CD40 to CD4O0L activates antigen presenting cells (APCs), that is, expresses costimulator
molecules such as CD80 (B7-1) and CD86 (B7-2) or enhances production of IL-2 (Caux, C.,
et al.. Activation of human dendritic cells through CD40 cross-linking. 7. Exp. Med., 180

1263, 1994; and Shu, U, et al.: Activated T cells induce interleukin-12 production by
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nonocyte via CD40 - CD40 ligand interaction. Eur. J.

| mmunol ., 25: 1125, 1995). Dendritic cells have a

strong antigen-presenting capacity and a strong

capacity to activate helper T (Th) cells. Dendritic

cells are also believed to control differentiation of

naive Th cells into Thl or Th2 cells. \Wen periphera
whi ch are nyeloid dendritic cells,

bl ood cytes
monocge oVie - DPetl G HAQ HEABH dSieRsEont G CBE Tamenall.- 25 43S, 1995).

e e OL, the resul.tin nmat ured dendriti.c .
DendrffZ P B2y SR apladGcn@eiine St ens o g ppit i acivte
hel ivat . i i - c i e .
el B SRRSO LENLE 08 D Bk BELITNES: o v
cells inth ThiebeMh aélison WithQefiBhdral bibBl $iReEHEN whichi 428 ingjeicﬁ@ dendritic

by anti-I1L-12 anti body and hence nay be effected via

cells, anelcult@red @m thehpresenthef GNRAOSF antldb-4p lbad matyédibydCID40E] hs resulting

~wWhich are present in |ynphoid T regi ons and _
matureqdgndnifie cglis Biloldgan miodueaile 12 euvire, andetipulbsermsectiat allgeneic

e TR IR L AL 08 RN S5 o i
: St i | i i ve, Th
T s 190 JOHALE o8 ABBE T B RLLEL TR 0

other hpfidn@whé0plainacield T @éifsf axiaph | @81 RBseh P IJHghoill 1T Rgions and
~ believed that Thl cells are involved in activation gf
periphergbblogf sare cilturadirt the prdsence of AR-3cwid GD40 kgamd sihe iresuitthg lymphoid

..mﬁtﬁ E ncengpt of hunmoral immunity as well as _
dendritc gells {1067 bfreothoxs| PoUtea¥naHrimPrapcaien2 cadottimuiate Tand activate
el ] actgvated with the help.of Thl cells, ,
allogene?ﬁ lél%/l%ﬁa (I?;Ieefl% %)riﬁlg & %é “RES; gﬁlggl('ﬁ"acqq]ﬁnsg@!cg btfdl(&%é:gmaptlﬂn of their
differenthtidsSintd TR €N {tas bEIKRLH GHAtOBE IS celRBfL %Fdo%edtiﬂgl%%%gdrﬁ%f cellular

_ protozoa, etc.) growing in the cytoplasman
- immunifye whsle TWanedk areissaoiited GihOerbhddatgt 65 humbralimunity as well as
. _.recogni ze CD40 expressed on the nmenbrane surface,
restrictiqfh@lecefslen @it t r\WhewicytetopioE cellst (CIRgnte dstivitedwotil the help of
ctyvities;.to cells. Mnoglonal anti-CD40 . ,
Th celfy el o it Gitbo ins L o100 i cupeort S aoHstets. ctubgrenlosi
* bacteria 4Bk AMH S | srpel]on
s 0 USRS oo R AU SRl NSNS

Mgafnldhhl mta0D10 agdiiiesliadl &hlohGebodneaTha/ 8lResBeL 64 He membrane
For instance, the anti-CD40 antibodies are reported

surface, ¢ bavendgere damdnstiatiné stoorhayBadifferent ebiokgical Jactivitiesned . B cells.
| mmunol . 140:

146: 17 1991; .. and Gordon et al., J. IN(
MOHOC'OP&%P“@%% ,anrlﬁﬁl%saw geparally saspified dpte egomgtic, op antagonistic
ot - e v an e et al., Eur. J.

antibodidHRIE the i'éé‘%ith%’é,%%%eé‘g(?ﬁ“? ACBAL ) i o sl onof B
2. Agoni6®d hatilsstidsvat ed only by an anti-IgM anti body,

anti-CD20 anti body or phorbol ester (O ark and

Agonistic antibodies are known to activate B cells. For instance, the anti-CD40
antibodies are reported to induce cell adhesion (Barrett et al., J. Immunol. 146: 1722, 1991,
-and Gordon et al,, J. Immunol. 140: 1425, 1998), increase cell size (Gordon et al., J. Immunol.
140: 1425, 1998; and Valle et al, Eur. I. Immunol. 19: 1463, 1989), induce cell division of B
cells activated only by an anti-IgM antibody, anti-CD20 antibody or phorbol ester (Clark and
Ledbetter, Proc. Natl. Acad. Sci. USA 83: 4494, 1986; Gordon et al,, LEUCOCYTE TYPING

L A. J. McMicheal ed. Oxford University Press. Oxford. p.426; and Paulie et al, J.
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Ledbetter, Proc. Natl. Acad. Sci. USA 83: 4494, 1986;
Gordon et al,, LEUCOCYTE TYPING 1Il. A J. McMchea
ed. Oxford University Press. Oxford. p.426; and Paulie
et al., J. 2 Immunol. 142: 590, 1989), induce cel
division of B cells in the presence of IL4 (Valle et
Eur. J. Inmmunol. 19: 1463, 1989; and Cbrdon et
987) i nduc

| 15
Imm““8Ld'4% E%{%Ag%?) ey clYisignal Hoeall an bic rétenseer Wik (alle et al

Eur. J. M‘ngﬂﬂ%%? dﬁ@g,ﬁ’ﬁ%ggﬁl Goft | léggl( ﬁba{ ?Ig}nungll 17y lrﬁ}iién EE]%(S?J), induce

expressigh/of I8F @%ﬁr&d'&ﬂ#ﬁﬁlﬁéﬁﬁ SR 1‘]1”4 aﬁ’é d%&ﬁf@%ﬁ Tlc%m t"%ﬁa;a etal,

those cultured cells (Gascan et nmi uno

J. Exp. MedlSDQZL)186$ el996] d Gaxcableal. @Zﬁﬁlﬁﬁl@ﬂlh?fﬁf QUDF)eHdﬁcé/é)ngessmn
L-4 (Gordon and Cuy, | munol . Today 8: 39

of IgG@g;i il by those cuEmed lls |(€frmmmlet all83. I3Bynol9BB) ,8, 1991), secrete

soluble ?ﬁﬁgﬁ@@%gﬁ%? ?J;—éis(%l}ol% tga\}eqirgrD 21:;}/7 ﬁguepﬁllnlgl]%%dgéggip 1987; and
cuns B8, BT SRS 8 0 SR o
the celld Hiatll 2¢dhdlia0R Qillelréy 44289 6}@99)35,1ﬁd rG%Pe RNk gl%% tige(Clask and

human prinmary culttre B céll e presence

Shu, J. immdhesil ¥ 1406) 1990). eCFttrﬂleﬁﬁcbn’ébit I1§fBi§Bﬁéd it SddMGHoBIL-4 and an
celI's derived therefrom (Bancher auet et al., Science

antl CD44¢ patiborly tollgglap prgn@'ya:phpteo&oslla())fn e rpmsmacte mfe@D]:azBZ + adhesive
nh i rrespective o
cels e bt Hines? afw(??fg@?ﬁ F@L@éf??laﬁdc%gge Figet (Rpaciranes at:al.,\ﬁ@ence 241.

70, 199 g)l‘ggd 915 @%S %1{\%;1 glgrgarl1 %flxﬁ ?e%l? $9r§l? ]})%ﬁéoé}g?ls(g%?g ggeéaectxve of

whetheraifs zirh@eﬁ WEdeporR vk AtveRBr BacG®! 5w efRd N&%ﬁ?eeﬂ@e RbbY 1 d989) As
nmost of the isolated anti bodi es have been eval uate

describegsabgvie, i (ldéX has beennbgntifeddray dnbiger exmrebsed b nhe airére \offhaman B
roli ferat| on and/or differentiation of hunman B cells,
cells, argy cqnsequenthngmest; Wfriha deqlgied yantibpdieschavedensn reveluatsdnesnan index,
iy GBS AL oL Pou g RIS R Sk o o
or their Fh@&$ion Q¢fititd ’forV\éellCdeatE | & "L%%\ére&ells E{kﬂatlraL ?UWESEUKOCYTE
TYPING V. S.” F. Schl ossossnan,
TYPINCO‘(/T Sr &. Stldbssesssiany etPab 4ds. 1£)X47O r(ﬂgfordﬁdmﬂerm@r P&@bl nox@kd; W. C.
I.nternational | nmunol o% 11: 11, 1999). The
FiaﬂSOWaﬁﬁt ., é&@(ﬁ)ﬁtﬂﬂ%am@ Heén d8ripssossatedet al. rmltsup 65HMxford

ook e R
Tﬁ@tahﬂﬁbﬁpgﬁt Ho B& ha.%&%i%ﬁlo eIgCt(% ﬁ—g %lho‘él et. al,

activation o SI gna I'ng,
Hybridomnt 18- 4ZDABOND NGk dBahoranhe Rae¥f CMbD ce!i‘l@%l Pﬁﬁﬁhé Ahiden Sfecific
be able to replace CD40 hel per T cell
CD8 T cells was reported to be in activation of DC via CD40 - CD4OL signaling, and the anti-

CD40 monoclonal antibody (mAb) has been found to be able to reptace CD40 helper T cells in
activation of dendritic cells (DC) (Shoenberger, S. P, et. al.: T-cell help for cytotoxic T
lymphocytes is mediated by CD40 - CD40L interactions. Nature, 480, 1998). Also,

~administration of an anti-CD40 antibody in mice has been found to be able to protect the

animal body from CD40-expressing tumor cells as well as CD40-non-expressing tumor cells




activation of dendritic cells (DC) (Shoenberger, S
P., et. al.: T-cell help for cytotoxic T |ynphocytes
is nediated by CD40 - CDAOL interactions. Nature, 480,
1998)~ Also, admnistration of an anti-CD40 anti body
in mce has been found to be able to protect the

ani mal body from CD40-expressing tunor cells as well
French, R

(Ffeﬂcfétschfo A SRR PRbR EVRES SYeRK: Bieel rrsticup that efics
db T-
tymphdrP R RGalsIE Iy Bl Atk b MRARROSACBA DYPRSOES L
A?Bhl@@@hﬁﬁCﬁﬁ@ SBUPSEE e Egpek%{?edecf) fog %fﬂsc\ftﬁ/effgf trEﬁtﬁl@ﬁfT&QIlfectzous

i nfecti ous diseases, e to bacteria, virus,

diseases,adi@eto Bavterdl RBLS, etbaaﬁd:eﬂﬁnd laetefs, fhegat (bi@ﬂ’félrdﬁﬁlﬁtﬁdrﬁe&scnbed
above. Anti-CD40 antibodies with superior agonistic
above. acAniHCD49s antite ditss sithbarperinr \4BoniOR AB8EIEEs afhialescribed in WO

entative exanples of those agonistic antibodies
0208 3a" %%szrisef@tlaﬁaxanzﬂiesoémo%ésﬂ ic anHaodigarare doWa41-1-19 and

2105 alﬁ[ggméxea 1?6288% %ﬁ%ﬁl\é{lﬁag :_(Mg ér%ﬂ%%&ggﬂﬁr}%@gg F—&E@;gntiﬁjggy and the
_ hybrxdo%&ébﬂGSt %zﬁ'ferbl(@%% mere%ggﬂmt%ﬁdo 3k h%ep@é?ﬁcpelr 2001 and

2, respect vely, for rnati onal e 0si

17th, A}h& Buoapespeclivelat Yor irernhtidil %bd)@tnahdé?aﬂl@nBudapest Treaty, to
Organi snms _Depositary, National Institute of Advanced

Internat!mhgatpnfaﬂ)rgemsmn depositrdy, g vmel blgtytu(ec@im«l‘aincﬁ;l Irudtyial Science
: kub | bar .aki a Thei r accessi on
and Tephyiianss (Gnisa By BPHigash ( KiAsHae 1 Yoy sindoreebon Bheissaession

e 158 SRR ELOSEREH PERMSR IR R o o

3. AntapdfReictAitfhoiRse i n i mmunol ogi ¢ responses,
af orenentioned, it is expected that inhibi t| on of

Tkl ngl1ocfonﬁﬂ)ék@tlolt cori the dthgalnold, watilCiD40epldyd an important role in

devel opnent of therapeutic agents for inmmune
lmm‘m‘%%ﬁ) respenssh srpforsmgationedaiidpPenecied iteat talnbitigntafibidirgeof CD40
orted that

to i HEHERIRRERR Brrliron DR RuHEL S dRTEs iy ot Suppresson in
organ tr%sgmﬁteﬁlog lan& %§t%nﬂﬁ1ﬁn@dﬂéé%@§ I Q&L88 rﬁi&ﬁg endh heg%Jlng/g ¥§fo§ted that

'y expressing CD40. However, such anti

the peripidraloblend we| ﬁat;&newnffelyng fram Cfﬁhnbldxsd@.'sé“ﬂhﬁg Iﬁéheg%ﬂzehﬁge of
its ligands. Those inhibitory antibodi es woul d
monocytes dfighly iespresging CRal fm‘w‘@lvyrsmgclb&ntmbdles dwatle ulpehtﬂmewcll known
I nhi bitory

vt o O e g B B o gl g ot
function&f faﬁgltyki\éeoiaﬁmtangl REMREM of diseases requiring activation of CDA40.

Inhibitory antibodies to CD40 ligands are also suggested to be effective against diseases
involving binding of CD40 to the CD40 ligands. However, CD40L was reported to be
expressed in activated platelets (V. Henn et al., Nature 391: 591, 1998), and if an anti-CD40L
antibody 1s used as a therapeutic agent, thrombus formation may occur reportedly (T. Kawai et
al., Nat. Med. 6: 114, 2000). From this point of view, antibodies to CD40 are expected to be
safer rather than anti-CD40L antibodies as therapeutic antibody agent to inhibit binding of
CDA40 to its ligands.  Anti-CD40 antibodies would be required to inhibit binding of CD40L to

CD40 and still not activate CD40 in themselves.




i nvol ving binding of CD40 to the CD40 |igands.
However, CD40OL was reported to be expressed in
activated platelets (V. Henn et al., Nature 391: 591,
1998), and if an anti-CD40L antibody is used as a

t herapeutic agent, thronbus formation may occur
reportedly (T. Kawai et al., Nat. Med. 6: 114, 2000).

E t hi t nt i bodj to CD40
SR R A W ST

L e e T -
c., iQvdl drerheR ARinkRshst Qes‘cﬂﬂédo'at)o@ ndAﬁ’tg-C?félOC%g}ogﬁe? with*@perior

and still not activate CD40 i n thenselves

antagouifticBactionies i Cd@biibhedGRAV O 143186 € STHEMpRRemERE dx@mple of those
treatnment of autoi nmune diseases and suppression of
antagmi“ﬁﬁﬂjﬁmlhigil@ tse A8 | @tmbodn t Thaspibaidbaii 6D 1 bf produdugs the 4D11
[ oW, n. view of their functions

antibod i, Bt AT sptemien GOab fo e depstipedsrdhe Bucees:
ies are-.des 02/088 86

t
Treaty, 7R RRIDoA, BElebE Valinme DI NuialgomiEr ool Advanced
%}; 070 b
Industr%?gblggc%'nagﬁt%%hﬁ%{g (égttrrlétﬂl bghély \Nggshgzb’?né g% Iﬁ%k”]g Eﬁ’,an)' The

accessi@epireidred FERPOBP{0681 nt er nati onal deposit under the
Budapest Treat to International Patent Organisns

PrigPacumpnt NatWOrfar088h&4 i t ute of Advanced I ndustri al
Sci ence and Technol ogy (central 6, 1-1, Hi gashi 1,
Tsukuba, | baraki, Japan). The accession nunber is

: Fg]\fll IIEP]I-] Pat ent Docunent | W02/ 088186 D scl osure
Discl ) )
8¢ OSE]E § %%rgt% ion The object of the present invention

Tike 61ect b€ Blepridehant SntfonaMd Heatt HrM:d AbhYint ggtreﬁ@sﬁﬂftth&apeutlc
aiiti-CD40 anti bodi es di sclosed in WO 02/ 083186, wh

anti- C%taamb@dlaﬁr disdegidgined Cofi2/DB&ISGY wakh ph@antyese dedig@dd optimally as
ent. As a result of extensive and intensive

Pharma?f'é‘é‘éﬁra&ﬁm t he present |nventors have successfully
t he agopi stic ar antagoni sti

? ?{sﬁ@ xte m{/réé %na : eélﬁ]tvg r?sgvcﬂ,o@g pLesent; lﬁyleélltozxs ave successfully

created gﬁﬁl%b gﬁ ?’I;e‘; %éé)?iggg 3 Q@%g&hﬁf@ﬁﬁ%o&%?%fgl?ggﬁhtants may have a

higher theregantic effedrageitstt dignsnrhaniRwhasticCD AR antibddies, and completed the
nodi fication of the anti-CD40 antibodies accor di ng to
present tméntmne@éeﬁ therppant Tbe basi¢ idepen dwslifidabenl of thedwtisGID40 antibodies
accordlng to?f% present invention will be described in detail below.,
The present specification shall encompass the description in the specification and/or
drawings of JP Patent Publication (Kokai) No. 2003-431408 which is the basis for the priority

of the present application.

Brief Description of the Drawings

Figure 1A-1 shows binding site peptides prepared based on the CD40 sequence, to
which the anti-CD40 agonistic antibodies bind:

Figure 1A-2 shows binding site peptides prepared based on the CD40 sequence, to

which the anti-CD40 agonistic antibodies bind (a continuation to Figure 1A-1);
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"The present specification shall enconpass the
description in the specification and/or draw ngs of
JP Pat ent Publication (Kokai) No. 2003-431408 which is
the basis for the priority of the present
application. Brief Description of the Drawi ngs Figure
| A-1 shows binding site peptides prepared based on the

0 , ,to. which th ti-CD40 agonistic
THRTD OB beToN ey o et Biramesdchaten Ag tF (40 sequence, to
: [ ed,.on.the CD40 sequence, to
which %%@hgﬁi@@%&mgﬁj é%ﬁﬁggéooﬁlﬂ%st %Jjanti bodi eg bind (a
Dk neat sRowh SRR pafiutd prpaleiahst B de KI#F sequence, 1o
which 8@ qus/CI»40 drdagonttic AnfitiRticdtind @RARriAAtaH eNFishieCI B-1);
anti bodi es bind; Figure 1B-2 shows binding site
Bigure 24 sllystratea badingaelabe ami-Ched0 @iditbdiasdo eec@D4d mutant;
ich_the anti-CD40 antagonistic antibodies bind (a
ﬂ%ﬂfﬁ %%Qﬁ}saﬁte@ Binging st dhe it §DAgpgfihodies Ao thel (44 mutast;
i ndi hg..of  t anti - 0 i bodies to the 0
BlsALG 2 RS 570 e TR PR DS Brfg ol (10l mutan
e B et el e S R0 17 bl Hphg g paats

mutatidd4 Qs mutivands thEiogidgtral RAM 10199 qhﬂgfdgrmim AgkhEA th Behdinddh Ramos
the KM341-1-19 anti body having a P331S nutation is as
cells; active as the original KMB41-1-19 antibody with
gure 3B shows

espe o binding tq Ranps cells: Fi _ how
Eﬁgag‘% gfi[%ﬁh?% diagra mﬁ’ﬁé’iﬂl& Fhaet fhodaly341 11919 Antiledgyhaving a P3318S
: [ ] t [ ti,ve .as the aqrigjnal
mutatiqf 3 Aty s R oA 3B aRoly Srflrcstiente Bpéicement of
CDo%5 e@%gi@ﬁ(@fﬁmbp&}]@f Ranos cells; Figure 4A shows a _
diagramindicating that the KM341l-1-19 anti body havi ng
BigPR34/5 shows atdiagranh aislicatingwiert tREDIKMSEN - 19 yntbaaiytHaeing a P331S

. rabbit conpl enent; Figure 4B shows a di agram
mutation has g W 19k astiityevicthesallnt qoasedgments a | ower

50 SRRl PS8R PR 500 SR complomen
 activity GHY RhShBarPlontf1Emsitich @3s of the 2105

Figure 5A-1 shows diagrams indicating that conversion of the subclass of the 2105
éntibody from IgG2 into different subclasses has no effect on its binding to Ramos cells;

Figure 5A-2 shows diagrams indicating that conversion of the subclass of the KM341-
1-19 antibody from IgG2 into different subclasses has no effect on its binding to Ramos cells;

Figure 5B-1 shows diagrams indicating that conversion of the subclass of the 2105
antibody from IgG2 into different subclasses lowers an activity to enhance CD935 expression
of Ramos cells;

Figure 5B-2 shows diagrams indicating that conversion of the subclass of the KM341-
1-19 antibody from IgG2 into different subclasses lowers an activity to enhance CD95
expression of Ramos cells;

Figure 6A-1 shows diagrams indicating that the binding capacity of the KM341-1-19

antibodies to Ramos cells is independent of the varying structure of the hinge region;
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antibody fromlg& into different subclasses has no

effect on its binding to Ranos cells; Figure 5A-2

shows di agrans indicating that conversion of the

subcl ass of the KMB41 1-19 antibody fromlgQ& into

di fferent subcl asses has no effect on its binding to

Ranos cells; Figure 5B-1 shows diagrans indicating

that conversion of the subclass of the 2105 antibody
FraRs ﬁ@c%zShomS&weﬂrmwéwt%@et the baslingosepreitysof the2 j05iantibodies

to RamgBe SR Beperitans HHBe FGing dim e FLAke BORASE S on ot t he
¥ I}éﬂl?é 883 Qfov%ﬁ{ﬁ eéﬁ/l%‘s}:ll d:éatﬂlg Rt ?% | AR rﬂlc'tkﬂ%ﬁg}ggg 9f the hinge

erent su Ses OV\EI' an ac ty t

region GR9SmpBXRACSSH B RdtivitgBS e kN3 41 99r Snefbddiks 5t|80¥\‘§1ance CD95
di agrams indicating that the binding capacity of

expresm@ﬂﬂReﬂmdsgceI]aptl bodies to Ranps cells is i ndependent
of the varying structure of the hinge region; 6 Figure
B@u@ SRoWBhoaTsairSmD s inddkasiag ﬁhmg tlnehvapper laed il Myges of the hinge

paci t e 21 05 to cells is
region FR0BIAORAENFOrGPe BBT ity A 108 FOIAS B TP eHRGR expression of
Ramosc@lgs' on; Figure 6B-1 shows diagrams indicating that the

pér and niddl e hi nges of the hinge region are

Fﬂgﬁf& TANEhdw diaBRin®C tddYdaliMe Qhatt E&v%loti'tl%q subclass of the F72
anti bodi es to enhance CD95  expression of Ranpbs cells

antibodfitglg@2 bB-1® &fwonen s bigdmpso Ranbeasllsng t hat the upper
and m_ ddl e hinges of the hlng region are inportant
Flswet HE shawsy fiagragss idcapngshaineqnyeigicasof thee stthsirge of the F72

: A sh
antibod 0 TG BB & 8iPivgo FRERECE GV Eepishidh CE RS Bbass of
FiBSreFdR sh%Ws' &l%ﬁ{mts oméhgéi“?nghﬁx%t RBuREGiGE or Me aﬁlicé%g:s nrbg'tﬂ(g 4D11

1
to Ranos cel Figure diagranms I n

antibody Hiain Ig(mv‘@rIgG@lma@ﬁo efiect St lxs bagiseoh I{dma)sfizﬁs anti body
to Ig& raises an activity to enhance CD95 expression

HguRadid sshewss| dizgrmng un@GMgsﬂhot/\rsom«ea@wawﬁ then dfilodtsi m@ the 4D11
subcl ags of the 4D1] _antibo

sntibody A fi3ed % OPgedi it ETHRCRHerbly (omC PAGLIFIPHGDPS vpréssion of
Ramos Si0& h€ldnde ‘Fﬁf’ﬂ% gt}%ﬁ,rég]ows di agrams indicating that

conversion o ass of the 4Dl11
Figure 9 shows a diagram indicating that conversion of the subclass of the 4D11

antibody from IgG1 to IgG4 or IgG4PE lowers the ADCC activity;
 Figure 10 shows a diagram indicating that conversion of the subclass of the 4D11
antibody from IgG1 to IgG4P lowers the CDC activity;

Figure 11 illustrates a variation in number of B cells in the blood (B220-positive cells
among the peripheral blood lymphocytes) over time after 4D11G1, 4D11G4P or 4D11G4PE
was administered iﬁto human CD40-transgenic mice;

Figure 12A illustrates a higher expression of CD23 of splenic B cells (CD23-positive
cells among the splenic B cells) after each anti-CD40 antibody was administered into human

CD40-transgenic mice;



anti body fromlgd to 1g&4 inhibits enhancenent by the
CD40Li gand of CDO5 expression of Ranpbs cells, at the

same extent as otherw se; Figure 9 shows a di agram

i ndicating that conversion of the subclass of the 4D11
anti body fromlgd to 1g&4 or |gAHAPE | owers the ADCC
activity; Figure 10 shows a diagramindicating that
conversion of the subclass of the 4D11 antibody from
Figare {2B lifGurtes avkigher tepre@ii af CIDB6t of; spRinguB eellsl (CD86-positive
illustrates a variation in nunber of B cells in the

cells apprgothe(splents: Basllpiafier eeah anti-GRAR gniidyprasi gdministiered) intochuman

tes) over tine after 4Dl 1Gl, 4D11(AP or
CD40- ﬂ%@é eWas adm ni stered into human CD40- t ransgeni ¢

CI%I% 19t 91 s?ratjeg% Hl%l e?‘%‘kfn?.%ﬁ% 6D ?eorf s%f%gfc Sc’:el?s n%(%%—positive

30fs enic B ive

cells arhdigy ﬂlﬁh@fé&hﬁ: B celpd)l aftker addheintia@080 @ﬁ‘l’iﬂodm a@ﬂ‘flﬁ@t@f@d iMdShuman
adm ni stered into human CD40-transgeni c m ce;

CD40-tringgenéc ®@®; i | | ustrates a hi gher expression of CD86 of
splenic B cells (CD86-positive cells anong the
Eﬁa}l@nl A Blusptes )theampﬁresw@: Actiiftyi ofcha entégeni pedfic wakbody (IgG1)

producf U3} £RE2 1 Jo i FRBn 65385@@?%% HPiegnos of ;?g;,ec

g SERVREN Wt KRB DgBRUBRIE. Bp, v

productiontty 4IDmE#nd Wﬁwﬁrﬁlﬁlﬁﬂ@m94m&ﬁsgeﬁic%fc8 13A
illustrates the suppressive activity of the

BEguriegleds dbl@@‘ﬂfﬁi theanmnhmdgf B kgl in thp blebd(B200-pbsitivixdllslamong

uman CD40-transgeni c m ce;
the perpqhgﬁif gﬂa% lymphag eé? ég‘“flﬁethg UIBPESSSPY st PUiths aptigerhwpecific

a““b‘)d‘gﬁ{ﬁdgglﬂﬁﬁgﬁf ’I ¢ antibody (1gM production by 4D I |

10 in human CD40-transgenic m ce;

gl eIBLAR sirhted el @i f
%ood (1320- posltl\;lgﬁecggeBp%lﬂ'lélmng%%e}%g %ﬁgg Oglﬁv‘é @fﬂshﬁm“g the

splenic hingddcyigsiphumgttbs jupduskiog asdag of lﬂlﬁ)epﬁr&%ﬁn-@ﬁeom@ﬁmb@ﬁy bhRlucing
antigen-specific antibody producing activity; Figure
activity;1 4B i | | ustrates the numbers of splenic B celis

P(lgBuzrgq Spﬁfcfsl;tlt‘até/sea \gaerlaltlon in nu1%ber oei'B cells in the blood (B220-positive cells
among the peripheral blood lymphocytes) over time after 4D11G4P or 4D]11G4PE was
administered at a dose of 30 mg/kg into cynomolgus monkeys;

Figure 16 illustrates blood IL-12 levels during the assay shown in Figure 15;

Figure 17 shows the suppressive effect of 4D11G4PE on the simian DTH (delayed-type
hypersensitivity in male cynomolgus monkeys);

Figure 18 shows the titers of the anti tetanus toxin IgG during the assay with the results
shown in Figure 17;

Figure 19 shows the titers of the anti tetanus toxin IgM during the assay with the results
shown in Figure 17,

Figure 20A illustrates the respective influences of 4D11G4PE and 5C8 (anti-

CD40Ligand antibody) on platelet aggregation;




spl eni c | ynphocytes) during the suppression assay of
the antigen-specific antibody producing activity;
Figure 15 illustrates a variation in nunber of B cells
in the blood (13220-positive cells anong the

peri pheral blood |ynphocytes) over tinme after 4D | AP
or 4DI1 APE was adm nistered at a dose of 30 ny/kg

s SEBUTRS i FRRrof oinuedys 96 SN 1 P Eingi P65 (1 D40L igand

adihaur " ws..the suppressive effect of 4D | APE on
anuboﬂ‘?%%sﬁat%m E%?Lﬁa "9 ayed-type hypersensitivity in nale

(PY%LGEYDQ D l&ﬁu%e){s}arlak: blg Uhe oﬁgorﬁé}o Sncbdle of | fgﬁrl 55480 41VA GapE,

: tetanus toxin 1gG during the assay wt
4D11G2Seubi D1 BB dver fingWfier il Was rcabdied & PFD QWA Bh&c

titers of the anti tetanus toxin IgMduring the assay

wiigure t 22 iHestatess supginesaioni nf Fegutien 1of; skin ggrafs 2A the anti-CD40

|IIustrates the respective influences of 4D | APE and

antagogisdc pafihody; cp4oLi gand antl body) on pl atel et
ectl

HARFESA0% 5 M58 PR 00 OB G impmaon,
in a c@é’bt WHREL 3490284aks) %Hmﬁggc&%ga{o' ‘Bﬂnoer&H g g‘l}ce with Ramos cells
lustrates a variration in ol igomer conté&nt of _

1mplanéBIthé56ia 4DI | APE, 4D |1 &2Ser or 4D | A/ 2/ 4 overtine

after it was incubated at pH 2.7 and 37' C, Figure 22

Flgultl% 24 diustates theredwine phanize o jtlectuimon ovér tike froglr caaﬂltlmplhmtatlon
ant 0 antagonistjic antibody; Figure 2
in a Cafr‘q WH?&%‘# %tﬂ%’% ﬁlﬁ@teé%%@w beprang mfﬁ@rwréﬂ% celipeimplanted
fromcell inplantation, in a case where 341&Ser was
adni nistered to tunor bearlng mce with Ranos cells
Fiznlans athstrhes ﬁier\ﬁohl:rhegé!{a%ggﬂ)f kel tRoF %(ré‘rstnﬁ@ ox‘ﬁof!eﬂqﬁlﬁ)lantatlon
change of the tunor over fromcell 1nplantatio
in a cdse wharasid 1WiSere wad HaREE stevwd Stoathimari lsdaehgdni‘cs Wwith®Is 766T cells

Saghl ng m ce with T24 cells inplanted therein,
implanted thereii; and

therein,

Figure 26 illustrates the volume change of the tumor over time from cell implantation,
in a case where 341G2Ser was administered to tumor bearing mice with Capan-2 cells

implanted therein,

Best Mode for Carrying Out the Invention
1. Modification of Agonistic Antibodies
Antibodies are essentially molecules that function to protect living bodies against
foreign bodies, such as microorganisms and viruses, and cancer, and hence they can kill and
eliminate such cells binding to themselves. The lethal activity is composed of two different
activities, called Antibody-Dependent Cellular Cytotoxicity (abbreviated as ADCC
hereinafter) and Complement-Dependent Cytotoxicity (abbreviated as CDC hereinafter).
ADCC refers to a type of cytotoxicity induced by activation of macrophages, NK cells,
neutrophil cells, etc., which recognize target cells by binding to the constant region of the

antibody via Fc receptors expressed on their surface. In contrast, CDC refers to a type of
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Figure 25 illustrates the vol une change of the tunor
over tinme fromcell inplantation, 1in a case where
341&2Ser was administered to tunor bearing mce with
Hs 766T cells inplanted therein; and Figure 26
~illustrates the vol une change of ‘the tunor over tine
fromcell inplantation, in a case where 341&Ser was
adm ni,stered to tuno bearlng mce with Capan-2 cells

cytotoxiy HHEsd PhartBrHon Bes CORBIEEAbFYSEH mqlﬂgocaﬁs tbwegh binding of
on enih QR Ged AT eR Bren i Foaf it gt poiosls of the
antibody! QLR hdsi BebR %LQBQb% R rzlLS‘sIt a{uﬁ’eﬂ %i@é}ex%qg ‘?ﬁeecé}émh ?%1011 of

m croorgani sms and Vi ruses, cancer nce

antibodiesn (Gharles andJanevayrienal e Iﬁabfﬁﬁho&%&' 3997 NCiéht tBlology Ltd./Garland
t hensel ves. The lethal activity is conposed of two
Publislyfig fnerdent  activities, called Antibody- Dependent

1.1 ul Cytootoxicity (abbreviated as ADCC
éflﬂgq @éw)wtspnaﬂ@eﬁ!ﬁﬁ é%rhe Pepfe AigEnblogs shessnestie ypgent if they

have nf%t?ﬁ) ac?%it%ts egpg)%(g%ccy n £ eg)ag élﬁoccﬁlg%ag* rc)fI (9D20 -expressing

cells, if Bk %@rﬁ?&ﬁ%wrﬁ"ﬁf 91?1Hu§0%ct1rs}g WUkt &P. hifk C‘iﬁ!ﬁl &gre@glﬁ% ’c?lﬂqér%hnjured

recogni ze target ce

by ADGEYi an/@f Ope aoamwebodmnun@uggg@ﬁ&enhw OcBUP T AREE dhAN desired
their surface. In contrast refers to a type of 9

immuneggtivatenn, c¢w1ng1mu@@demytlmnof et diseasef Ia additipng petidnts suffering
rom AT HANE RSCHLS AL RCRL DSl ROcRl, (3 ot BRSO e
such anglﬁg&ggounza)%pec‘? 1y H'g (Jti% % dfage%sgg Jk %sﬁx{;‘ég}es%gﬁyffp eervng(a}% tﬁlﬁm fﬂlé safety

more c&@AfkATor ELGHAB din gggﬁ{btré RGN & $abbfth@rhfisméhts Ql@a’ﬂeﬁﬁ% %Fesent in
: al ., | nmunol ogy, 7, Current Biology Ltd./Garl

healthy Fh;ubians#eu‘llrg drnripherAinbloeCdictagounid siot de &ﬁbctbmdjoedietWt lthe above
nore preferable as therapeutic agent if they have
act1v1t1eﬁd{1 thig sithatiqny i ceardielyapntasia gnd i eqonbingiscwenveyedtetwbish had

no activig A AR b P rc R SRR GIBL BRI f TV co- expr essi ng

Siftd ADTEahdIbMEDE: adp¥itAPHe RV {0 ﬁﬁ%ﬁ%?tdn subclass of the

IﬁﬂUﬂOSUpprSSIOﬂ may occur rat
antibody roffinteesst, i coatérsion ofakel |st1bd1&shﬁa3£¥eﬂ@16€ PDCORor tABC activities.
di sease. In addition, patients suffering
For the human IgG subclasses, for exarnple IgG4 is generally known to be a subclass with
low activities of both ADCC and CDC, and it is reported that IgG2 is CDC active but poorly
active in ADCC, while IgG1 is highly active in both ADCC and CDC (Charles A. Janeway et
al, Immunology, 1997, Current Biology Ltd./Garland Publishing Inc). Selection of a
particular subclass by taking advantage of the above characteristics may create a less cytotoxic
antibody from the original antibody. A combination of a specific subclass of antibody with
such a point mutation as described below may create an antibody with a desired activity.
Further, reduction in ADCC and/or CDC activities of an antibody is reported to be attained by
incorporation of a mutation into its constant region. For instance, 1.235, D265, D270, X322,

P331, and P329 (each alphabetical letter denotes an amino acid by the single-letter notation,

and each number denotes an EU index proposed by Kabat et al. (Kabat et. al., Sequences of
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frominfectious di seases may have hi gher ADCC and/ or
CDC activities. Therefore, when such antibodies are
applied to infectious diseases, it is necessary to
eval uate themfor safety nore carefully, for exanple,
using nore active rabbit conpl ements than those
present in healthy human serum or peri pheral bl ood
proteingh o€ hinoownadogictl  beerestf ekooil v Eiftho edetioalt sidhe slbyle will be used
vities in this situation. Accordingly, nmutants and
herema}@ééﬁn‘ﬁ?% Ys aﬂe‘ﬂ@%@@aﬁé@i iphgoarplement endivaiean bivthuradn IgG, and

B R o M e

a,Is 0 h [ nt est r
e Bt T B RS 1
269 3459434174ne13femml HGeESLHPCEé‘iSSJeﬁnmE%I qy%ﬁ%ﬁzsz&g%r f, A, et al,

generally known to be a subclass with owactlvtles
Immumiogydﬁﬁﬁmgahdndﬂca ahd].iltnnivsol e196t B3V 49631 TAQGL. W Set. al, T
CDC active but poor]l active in ADCC, while Igd is
Exp. Mgdg P93, alc8i6d)i nSnssttisalipaobstituti@pDof D@ﬁ@,rKéﬁ R32920eR331 by A

may reﬁl,l%e ﬁTéa(FPlajn%C lﬁ&{ﬂ i g‘i‘hsﬁgl%%ﬂé 33%2l$ye Itchloé) gy glso induce the same

thing, Particul ar subcl ass by taklng advant age of the above
characteristics nay create a | ess cytotoxic antibody

fitr i6 BelibedOthh O GRa3 3 2883 130 dyty3 AS-CHIBRNAY42098. &%3@1 Tyr407-Argd16,
speci fic subcl ass of antlbody wth such a

Asn29i¥lad 18 A.ca23 4869, hegh 2581 GUL 6T a2 SRTRr299 aBf AEBIVIIe332 take a
a desired activity. Further, reduction in ADCC

part in ﬁ”ﬁtd'yngrofés@ faeRPrnes, 6 RarWantk JbMd)PaﬁsdgfeéoﬂL Bartpn, BeR., and
winer S BEREE I LRCOEROERILONO0 B WAL B ATLS At
E. (1998$&ntk H&HQOF%9 {1088 éfa‘vﬁ{‘%beﬁmﬁﬁ'wﬂagﬁé Bhed ”gt 5 (F6Y8) in The

am no acid by t e sin etter

Immunogiobdin Reseptaes aad Théir PWO?Em%tMOM Rol&tindmmunity (van
(Kabat et. al., Sequences o roteins of
de Winkehnd {5 bgﬁlﬂdﬂogmel’dﬂ edsPPP. -Bﬁ K ladiet leaI)e;mls Publishers Group,

porreg A S 45 o B b b b
(Frldma%nq?v ﬁu%g SIaH{es % %&sgogﬁ ﬁ&éﬁgs(s ]él teSCES Of-ﬁ,g?t h’ﬁ( Da'ron, M.

may r educ

(1997) Aﬂmqasvehﬁhlunal 15 Jzostmwﬁ%ﬁeﬁoﬁ)% %Q&Wﬁm“?;sﬂz (1991) 7. Exp.

Yuanyuan Xu et. al Biol. Chem 199

Med. 1"259483!—6991347]1@pp6[hfkl§€15é31ma|ﬂ, DeE., EBJerettEM Xd, YL-NMUS&ington, K.
1994, 24:.2542, Morgan, A, et. al ., [nmmunol ogy 1995,

T, and deleing 3L Hurfd991). Progt Nagll Acad. StimHifdl . §8, 1996 9040 Woof I M,

57: 49
Pa"‘“dgﬁg %eﬁe?feng?y@e.a% @Hft%elss%b@tf’ﬁ?woad%uﬂeﬁé; 3ﬂ<%*§§0 Wines, B
D., PowdB2f1 2" PLRA31eOW A 1. Barnes, N., and Hogarth, P, M. (2000) J. Imunol. 164,

5313-5318), and thus incorporation of a mutation into one of these regions may reduce the

ADCC activity.  Specifically, substitution of L235 by E or G237 by A can reduce binding of

N IgG to FcR.

The antibody according to the present invention has at least one mutation of amino
acids to reduce the ADCC and/or CDC activities, preferably 1-20, 1-17, 1-16, 1-15, 1-14, 1-13,
1-12, 1-11, 1-10, 1-9, 1-8, 1-7, 1-6, 1-5, 1-4, 1-3, or 1 or 2 mutations.
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may reduce the CDC activity. Substitution of P331 by S
or Gmy also induce the sane thing. It is believed
that G u233-Ser239, dy3l6-Lys338, Lys274-Arg301,
Tyr407- Arg4l 6, Asn297, d u3l 8, Leu234-Ser239,
Asp265- d u269, Asn297-Thr299 and Al a327-11e332 take a
part in binding of 1gGto FcR (Duncan, AL R, Wof, J.
, Partridge, L. J., Burton, D. R, and Wnter G
%@ B@felmé'%‘ﬁfl@mgh@s rew@dsféat in spRs gBY-CDRO mtibodies, ltemhinge region

of 1667 mlby i e o e ,ag%néﬁda%%wt Ryt of e

v S350 Sl PR B RSB  AUTI,y ire

subclasd &)r\Aﬁﬁﬂfﬁbr,atldn ofSa pdint 3MHatkB0MEihto B edMecte@ 48 hot @rﬂy modulate the
11- 35, Kl uwer Academ c Publishers G oup, Dordrecht,

ADCC ThéoNeDifeadtiaitigs, buBandrezse the prédiavity ohheehﬂlbd@dltﬁtt&l@ihty during
.. Effects of Immnog?l obulins (Fridman, W H., and
purificaigy pld stoage, @é§9SbfﬁR51le®LC66 R G Landes Co Austi n,

o DR L on, R .
Topse o%a?ﬁ%eﬁé(ﬂ )it Sy ity o OO, di d*ar.mg( Py gation and

storage s vgﬁﬁmﬁo yn%%ver d 'b%é’%s Lo %gwgbsd B\%%:rg mair%l% to the IgGl

subclasK con\aersmlaﬁﬂt}f‘é' wikidbleYegibh of %%Q:lahstgﬁt‘% ioh@kdept ﬁ&qgngé%glon to a
US A 88, 9036-9040, Whof . %artrl .
sequencgeddrived sfform the dgd}lebtkaBE vl HE al(sd.%%&tn?d‘)to nhpimsréldhe physwal
23, ﬁlg 3 W nes, Powel | M S., Parren, P.
properttwoﬁ_i eﬁntl-gg}éweagonq@c algmg)d}q@éasqlhed #HOVEY (2000) J.
5313-,5318 d thys inc rati of .a
R Rea P nisndvig prenis P aeruite O RG bR ots Bha Sthers as
followsADCC activity. Specifically, substitution of L235 by E
, or (37 by A can reduce binding of 1gGto FcR The
[1] ﬂhbﬁ\b@dpimoﬁmmcﬁmglohﬂ drlibogdy BaEng an Yag@ﬁ’s'ticﬂibtlhﬂﬁ which binds to
east one nutation of amno acids to reduce the ADCC :
CD49, ‘ﬁhﬁi?’lérﬂl@b@"é{@ﬂ’ﬂm qqunglseqoareﬂmmrgge g e, mlﬂdtwhmge— d@;ved from a

human IfGé arfil % codftalet reﬁl%l wg]ll aii le?)qt 026 ﬁ‘ﬂfné’t a[c%ieletpd pr qtmgtltuted or with
t
s BRERTRG I BBLITR DS EAORAGE L0, SRR P o

increasigX e dx8fdaging @,ﬁ)@@ah{ﬂ/oscmg agoni stic activities.
Repl acenent of the wvariable region or the constant

[2]  Thedieory dnuegscording to [iyevireegn dre dopstantoegiot és darivied difonaa jiuman
di fferent subclass, or incorporation of a point
I8G. mutation thereinto is expected to not only nodul ate

[3] TthQ %eavy chain according to [2), wherein the human IgG is a human IgGl.

[4]  The heavy chain according to [2], wherein the human IgG is a human IgG2.

[5]  The heavy chain according to [2], wherein the human IgG is a human IgG3.

[6]  The heavy chain according to [2], wherein the human IgG is a human IgG4.

[71  The heavy chain according to any of [3] to [5], wherein said substitution of amino acids
in the constant region is substitution of proline with serine at position 331 which is indicated
by the EU index as in Kabat et al.

[8] A monoclonal antibody comprising the heavy chain according to any of [1] to [7].
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ADCC and/or CDC activities, but increase the
productivity of the antibody, its stability during
purification and storage, and its bl ood kinetics. To
produce an anti body drug, the stability of the

anti body during purification and storage is. very

i nportant. Since the antibodies so far devel oped

| on inly to.the 1gd __subclass, conversion of the.
1] 3 he g%ﬂglvg&%ﬂéb?@ﬁffb?g tonacefnidd sl 7]y whesin hrdspty elsan comprises a
. [ reqi on to a, _.seqguence derived, fromthe | g4 :
varialg 16, 66 8Ty QB o Pabof Gl Py Bipdogaskbl the hybridoma
KM34 081G : ' f anti-CD40 agonistic
ant i éog«iﬁeg%xggggbgflﬁmnggggf The present invention

[10] Armviddemankitibate c@ﬁsis@iﬂ? R el Hea PN ER a1 CRAQr @Y 1000 h&Sa BB chain
others as follows: [1] A heavy chain of a nonoclona
compriging abaipbleareiog foom aglglit shein efcd imonbdylpnaltrintibodyi pbguted by the
., CD40, wherein the heavy chain cogfrises an upper hinge
hybridogmaKM3MH dal 2 (Asesepiondle | KERMBRAY ¥ human 1 g&, and a
nstant .region with at | e amino.,acid deleted .
(1) SREBRY chpiesaorddie G i o fo BAE B eame e rerises a
iabld RE1oald? theSaH | ' | QB addi tion being
vana caggbl etoﬁ‘sﬁdlﬁl%?gggpg%ergﬁajgiggggg ﬁg’%%cc and/ or CDC.

[12]  AZhordtorabauibddyadonsisGed bl kitOhda@y [dhbin ¥REFRItd gﬂ] and a light
- constant region is derived froma human 1Ig [3] "The
chain of @ angnashmiah astdwoly divhgreinothe dight whain eomptikes huamablé gggidrsof the

polyperfHEFarTentid SRR NG 140 2 huran 1 0Go. (5] The hetuy

[13] "ﬁ]%ﬁ%%v?;cgﬁfn%{&gf&l% é‘g %:Iléa \‘/"ﬂ/ %({ﬁ%aiﬂf’?t %iéfg :chl?ﬁgéc%gs%sg?f? a remaining
orien WSRO N0 S 5 R T B s
IDNO:d@bstitution of amno acids in the constant region is

substitutjon_of proline with serine at position 331

[14]  AwAneneclogal aptikody eqgnsipyng plethe heany ehainsaccordiogbiet [181 ang 2 light
cain of Ly AuFRORT SRRSO RO SR CBLD, i
providod 66 et Spiakolh el F poEs i kel o o o
134. of a nonocl onal antibody produced by the hybri doma

[15] The heavy chain according to [1], wherein the heavy chain is produced by a host
comprising an expression vector having the polynucleotide represented by SEQ ID NO: 131.
' [16] The monoclonal antibody according to [8], wherein the monoclonal antibody is
produced by a host comprising an expression vector having the polynucleotide represented by
SEQ ID NO: 131 and the polynucleotide represented by SEQ ID NO: 133.

{17] The heavy chain according to any of [1] to [7], wherein the heavy chain comprises a
variable region from a heavy chain of a monoclonal antibody produced by the hybridoma 2105
(Accession No. FERM BP-8024).

18] A monoclonal antibody consisting of the heavy chain according to [17] and a light
chain comprising a variable region from a light chain of a monoclonal antibody produced by

the hybridoma 2105 (Accession No. FERM BP-8024).
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KM341-1-19 (Accession No. FERM BP-7759). [10] A
nmonocl onal anti body consisting of the heavy chain
according to [9] and a light chain conprising a
variable region froma light chain of a nonocl onal
anti body produced by the hybridoma KM341-1-19
(Accession No. FERM BP-7759). [11] The heavy chain
according to any of [1] to 57], wherei n the heavy
[191  Ehaheavyoisin awerding teaznyadf [ ] te flowherkin the heatyygeypt bateprises a
.., repres ed by SEQ I D NO 38. [12] A nonocl onal
varlabl%ﬁf%ﬁgﬁ%gﬂﬁ%ﬁﬁ FratseRtpd EYI §§@HJ;NQF fi2according to
i I nocl.onal anti body, .
(201 fyrbbndichaf sl it S5 FRRE 28050 Be Folod pogn ek
chain of Remo i r NG 5 40, :
e R SBERE DeNEt P PR ¢ Sigthd tgion of the
polypepeidairepreensiddtysSHe) I NGen@i ni ng portion provi ded by
renovi ng the signal sequence fromthe pol ypeptide
[21]  ‘Fhgphesysrehein pecoghiag IICD[ﬁJQWhEBﬁl thel U¢avA aimmoainsisal of a remaining
: . __ant i.é)odlgy consi.sting, of the heavy chain according to
portion pjoyided by temovipg the Siatph seguiencenisom dho palypeniide serfgsented by SEQ
ID No-WRgrein the light chain consists of a remaining
‘portion provided by renoving the signal sequence from
22] A hBoRlohRE RALIEREY @RESSED b i crS i
22] The heavypgltrl}ﬂétig%ya‘%?%r di ngP?] c? %ef]gﬁ%lgréeﬂig?}rdyﬁe%h[s%iéhd a light
chain of mamenocoml chtibedy, byhaeinogit lighe rghikinStongisBNofeX REMSRIR portion
.. vector having the pol ynucl eotide represented by SEQ IE)
providedyby remeving [thepigmH segrsher fromathe potypbptitle representidiyy S5Q ID NO:
138 [8], wherein the nonoclonal antibody is produced by a
" host conprising an expression vector having the

I I [ t . 131 and e
(5] B SALEL ] 4RSI SETTE bl EESHA\ i b lihd B s
comprisih@anyexphasion fEa 6 Iiviig the p@giudotidd represehtéh by WIS B NO: 135.
the heavy chain conprises a variable region froma
[24] Theampnetlanal aftibadyovowdmgato 481 i Whatyinpthedmoedclbyal t igibody is
J hybridoma 2105 (Accession No. FERM BP- 8024? . [18] A
producef iy Gd1oShEMRIM 1 BUF<PEGHON SEriay hefing Hie nebawyleetidq represented by

SE of-di 0 a Light . chai or.sing a
QID 3? ?lgg’l ag d rt léegP(%%lZ+}e§?hg%reiplregsﬁl{&e% _R% Sﬁbgq)cgfgjnﬁ%ic | onal
[25]1 Aapdliheedsstie @gh'@s%ﬂtem‘)y SR ey ijdema 2105 (Accessi on

No. FERM BP-8024).
[26] A polynucleotide represented by SEQ ID NO: 133.
[27]  An expression vector having the polynucleotide according to {25].
[28]  An expression vector having the polynucleotide according to [26].
[29] An expression vector having the polynucleotides according to [25] and [26].
[30] A host comprising the expression vector accordihg to [27].
[31] A host comprising the expression vector according to [28].
[32] A host comprising the expression vector according to [29].
[33] A process of producing a heavy chain of a monoclonal antibody, comprising the steps

of: culturing the host according to [30] in a culture medium; and obtaining a heavy chain of a

monoclonal antibody from the culture and/or the host.
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13 [19] The heavy chain according to any of [1] to
[7], wherein the heavy chain conprises a variable
regi on of the pol ypeptide represented by SEQ | D NO
42. [20] A nonocl onal antibody consisting of the heavy
chain according to [19] and a |light <chain of a
nmonocl onal anti body, wherein the Iight chain conprises
a variable region of the poLgpeptide.represented by
[34]  deryoreysNdpradyicingzy momprloned anijbastyacompitsing thersteps of ailturing the
wher ei n .heavy chain consists aof a remaining .
host 3%8'#’51?%}9 E}gi\ﬂl &e‘dXtBEF medigiy Rgd (ohtainpg ganonesinnehartibody fom the
?kwggptide represented by SEQ ID NO 136. [22] A
onal "anti body consisting of the heavy chain
[35] aGsd ﬂicf&tiﬁ@re[p?és]ant@ﬁ‘gy 8EQ @No: ¢pai n of a monocl onal
antibody, wherein the |1 ght chain consists of a
[36] Agradymichegtiperdpramnted bp BEQEND Y- n&movi ng t he si gnal
sequence fromthe polypeptide represented by SEQ ID
[37] N@expreggon pe)r pmimghbapylyniatidaccardgep B361.[ 1],
wherei n.the heavy. chain is produced by a host
[38] A5 aSPiestifrverioTebg<ts BAy Rsiecdile peasrdine frido]

I : ' SEQ | D NO .
3] RGP LEREIIEH ShhuiRr e P o HRaeli ne
[40] ADRQCIARR]sifthe BaF¥ssich VGE{OQQ%?QHD?/O [?7¥°St conpri sing
an expression vector having the polynutleotide
[41] Adpsemenradhgije exXiredsion Welor 43%rdingtd [38].pol ynucl eot i de

represented by SEQ ID NO 137. &25] A pol ynucl eoti de
[42]  Adwsicomipristngshe smrpsspnNector 3gcording sl [38]. pol ynucl eot i de

A

d by . . [
51 SRR AR SRR, 5 0 Lo R 333 e s
o co 0PSO A, DB N RO ABHSLEBHLGEcon o

monoclbfud apiid adyUEd e e RS reamairdhdigbst 0 [ 25] and [26]. [30] A
host conprising the expression vector according to

[44] 4 279cess ¢fapdwitgs & numeplonsli antjbodye cempriess therstaps of onlturing the
accor di to [28]. [32] A host conprising the .

host a%{é‘.ﬂ@ég .Tg%] ’\Pe%f’k’ﬂ‘urﬁd’é%ﬁémh gnd gtpeyg a ppypclangdy astibedy fpm the

aﬂune8£ﬂﬂ%ﬁéﬂ&ﬂ? heavy chain of a nDnocIonaI anti body,
conprising the steps

[45] A process of producing a heavy chain of a monoclonal antibody having an agonistic

cu lturetalﬂg/ oP
nonoc

activity capable of binding to CD40, comprising the step of substituting the upper hinge and
the middle hinge of an antibody, which is not either an upper hinge or a middle hingé derived
from a human IgG2, with an upper hinge and a middle hinge derived from a human IgG2,
respectively.

[46] A process of producing a heavy chain of a monoclonal antibody comprising a variable
region, and an upper hinge and a middle hinge derived from a human IgG2, comprising the
step of identifying a polypeptide forming the variable region, which is from a heavy chain of a
monoclonal antibody capable of binding to CD40. |

[47] A process of producing a monoclonal antibody having an agonistic activity capable of

binding to CD40, comprising the step of substituting the upper hinge and the middle hinge of
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of culturing the host according to [30] in a culture
medi um and obtaining a heavy chain of a nonocl ona
anti body fromthe culture and/or the host. 14 [341 A
process of produci ng a nonocl onal antibody, conprising
the steps of culturing the host according to [32] in
a cul ture nedium and obtaining a nonocl onal anti body

fromthe culture and/or the host. [35] A

an antipedfyy, wihégheis mptieithes pi GBI@fﬂithétgeiW a9EGile bingerdetigs] froj36junan IgG2,
SEQ I D NO._137. [37] An

with algﬁl%éﬁﬁlggg% aevfie ﬁ?eseﬁaﬂ‘f TR HH@E&%@? JESPEEEEII ng
[48] %op{loﬁg 'S oef rggllcnﬁa%c%{ %ﬁ)?x%loﬂ[t%g%r %E)g;ﬁf}éﬁ%?%e%@@gg %1811 and an

o] \Y I e n
opr 1882 L DO 881 LA pRE O bl e s of

identifying tao pol@pq:mrddl fogming 1hd Alariablé ldegiBnh gfichCc BNMR6InSA MeadyN€hain of a
expression vector according to [38]. [42] A host
monocipgalnntispdigcaphbleef pindingi to’ Lt or according to [39].

f d h h f
[49] E%Dg%anag%tlgefﬁsqngwaﬁlgggg%?lg@gﬁbg ?r;/;}éoglpg%};]an%gpday according to [8],

(1oL, U AL, RSP T ABF Bl Ak et Tonoct onal

[50] @Ré phREMciRA ctoli’rﬁ)ogfﬁloh léﬁr%rﬁﬂgltcﬂ?r?lp&gﬁgﬁg evén[{%ll o'rAtreatment ofa

process of producing a a non
malignammqunms iz pgthbpen ot apmtaimntint diseaseg t he host accor di ng
in a culture medium and obtaining a
[51] ﬁ@ﬁf@éhoéiné?f I?&h‘t’qﬂb@@ymf trestmene of cal maltgsantn tiroer, theathogen or an
oduci ng a.heayy chain

. rocess. of
autoimigti 8 st SRR D AT At g fi@%ceuticggf:@rquywﬂ according

to [49 ablagnRf) binding to CD40, conprising the step of
ol ]ﬁﬁgst |at uting the upper hinge and the m ddle hinge of

[52] Hre ainthebeshpclontil Ahibbsy A@brdhg fbeEB] a[moy grz)zqr {1"4{] r[@l@] 9{8]6[20] [22]
m ddl e hinge derived froma hunman
or [24] fﬁi)rnlgedmmna)fm ]ddllflead?ﬂutlﬁ cdepiosigon ﬁsenirﬁoa pl’ﬂmmmnl g@eatment of a
specti ve 46] A process of producing a heavy
mahg“aé*ﬁ&f) I ppgt IaBr‘T‘HFOIIBWP%SWaS@oan sing a variable

[89] “fgx%% rﬁﬂdﬁurran g%& %g 6%?%% ﬂ'gdqq%téég gndclogmg he mgnael‘ sequegce from
the polynucleotide represented by SEQ ID NO: 131.
[90] A polynucleotide provided by removing the portion encoding the signal sequence from
the polynucleotide represented by SEQ ID NO: 133.
[21] A polynucleotide provided by removing the portion encoding the signal sequence from
the polynucleotide represented by SEQ ID NO: 135.
[92] A polynucleotide provided by removing the portion encoding the signal sequence from
the polynucleotide represented by SEQ ID NO: 137.

The present invention provides an antibody produced by modification of an agonistic
anti-CD40 antibody belonging to the human IgG2, wherein the modified antibody is a mutant
having the constant region, exclusive of the upper and middle hinges, substituted with a
sequence derived from a different subclass. The subclass is preferably IgGl. The present

- invention provides an antibody produced by modification of an agonistic anti-CD40 antibody

16




step of identifying a polypeptide formng the variable
region, which is froma heavy chain of a nonoclona

anti body capabl e of binding to CD40. [47] A process of
produci ng a nonocl onal anti body having an agoni stic
activity capable of binding to CD40, conprising the

step of substituting the upper hinge and the mddle

hinge of 15 an anti body, which is not either an upper

belongig ig sheohurpamiafid, evhisreiytheduedified antibody as hummant havi@2 the constant

. Wth an er,.hinge. and .a m ddl e, hinge derived froma_
region, hﬁ]‘ﬁ@ﬁ’vfagfgtl,%e ERSECRIOPe FYPstifuaes) Wikh gy ssaense sferippd digel A glifferent
. antd nprising a variabl e region,
S“bC‘aS%nS?Qeﬁﬂbﬁ—%%%ﬁﬁ%f‘ﬁ%@éﬁ@?a mi ddl e hinge derived froma

A AN g O AR e A e s o

comparad vt thedaiespodliing activifies bp A bnt@ 0400y chRAPhRIWBHY other than
binding to CD40. [49] A pharmaceutical conposition

the muignispieaibed abhee, fonoeiplalas ammpdred withahe cotiresgonding Btivities of a
0],. 12],.[141, [16], [18 20], [22 24

monoclgﬁa]lé;]&xpgéy ip]ﬁcgi[u%%q gmtlge F]gg]'c{om@]ekb&mlﬂﬁééwl@g;iorg No]. F%‘,?!M BP-

775 GRS, SRR AT ARG YR LR 8L b

assayed®by QhyTRHO®n FhSARAE For Exatdplé) tﬂggﬁ%doéeisgﬁk?e\ﬁeiﬂt th@ 'Ex3fnples herein.
treat'nent of a malignant tunor, a pathogen or an

The seqaetoes ofiuméabdd fgame in hRMREVYS NG RhilhS o AlbASclSfal hitbody will
phar maceutical conposition according to [49] into a

be presqpiethbglow[vWwath isgwodiced g thohdwidomal Kiefa¢ 1 - eldy( AacessiodiNg FERM

0 10],. 4 16], [18], [20], [22] oor
BP'775%)29&2840§|‘(L‘5F‘](§6‘8£$%]OEE® éprf'{?gﬁ ceutical conposition
d Iq: i . 1r t a | : | n
SASSIAL L USRI PLE S ERATRR 8 TRUROPERSe jovoan-119
antibod P @kd/the ahBRs hel@ sefueNded 8 tHheh PN It LASPRNIE B esented below.
encodi ng the signhal sequence from the polynucl eoti de
In ¢lr essay chain by cl@el sEqNGee (SEQ ID[NOD] 37 of HeyiMG 4 Bat igtatibody,

. _provided by renpving the portion encodi n_glmé he 'si gnal
the Slgné'lé%faamcé 15 iRyfpiet athoaleping diie ot Perition pP.esBi beindgryS@eyveen the

s s e A B R SR T o B 8 e
cytosineP@)YA Yokitioh 146, LRPHEISOLRHY %¥tvv%§9tﬁpvi}lgbie1§:§ion and the constant
region is located between adenine (A) at position 493 and guanine (G) at position 494 (the
gene prediction software (Signal P ver.2) was used).

In the heavy chain amino acid sequence (SEQ ID NO: 38) of the KM341-1-19 antibody,
the boundary between the signal sequence and the variable region is located between serine (8)
at position 20 and glutamine (Q) at position 21, and the boundary between the variable region
and the constant region is located between serine (S) at position 148 and alanine (A) at
~ position 149.

Accordingly, the variable region in the heavy chain of the KM341-1-19 antibody has a
nucleotide sequence ranging from cytosine (C) at position 110 to adenine (A) at position 493,

as seen in SEQ ID NO: 37.  Further, the variable region in the heavy chain of the KM341-1-
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[92] A pol ynucl eoti de provided by renoving the portion

encodi ng the signal sequence from the pol ynucl eoti de

represented by SEQ I D NO 137. The present invention

provi des an anti body produced by nodification of an

agoni stic anti-CD40 anti body bel onging to the human

| g&, wherein the nodified antibody is a rnutant

Jhavi ng the constant region, exclusive of the upper and
19 antibadyqlhas a% 4ijBQ acid squance faEing fremaiutaminsd R at gesiiioned] to serine

fr. i ff Th bcl [ f bl
o s Sy SRR o1, Suisleos 5 e
B OE R0 AR AR gen £, P10l o,

the sign@éduetst RNhitARAYwikIS adenifel @) at BRVBA 20N TROBSIRABYy between the
regi on, exclusive of the hinge region, substitutéd

signal seqienca ase dieennciebldeegivieds braed betdicbd tadenine” §Uritamsition 88 and
. The subclass is preferably g@. Herein, reduction in
guannepfScatapritonBh i vihe beandesa hetweer tleg vasiablenregispsand the constant

. activities as, co red with e rres ' ..
region i3 qqalge eBiecfradgiTaRL) SASHGORARD NS RGOS TJug it 401 (be
[ ove, for exanple, as
gene pr%%%&r%%vﬁ%%?%%ﬁ?&é%@%& ng activities of a
INGRO G BNdhinSHMihb a6y s@cﬁ&%@gia(?ﬂmmz BF QIR 341-1-19 antibody,
KM341-1-19 (Accession No. FERM BP- 7759) or 2105

the boufidery dstieen tiNosighiRMUBRe80RU)he vENeblAREHomisdoGéd between glycine
activities may be assayed by any known nethod, for

(G) at paxtifm R and BhiaricHEd (BASLPASHiad 4 In sndhEeroumArs betiepfhe variable

esion FRCHESHERASR6Ph Y B SalPOLPRE BBy hFe oS L PR argmne
(IR]) at%[’)gﬁgm@gj bel ow which is produced by the hybridoma
- KM341-1-19 (Accession No. FERM BP-7759) or 2105

Advoedisgly Othe NariatiERMi 6P B2 4)ght DiNdn @f cledk Rp 4var i abktibody has a
regions in the heavy and |ight chains of the .
nucleotigg/Beuencerrgngigg fiopoghanned &) e pesitionod toi adenjne) (o)t @ositibn 400, as

. nd . Jight chains will he presented he]o
seen in SHO HE NG vl 1 ishbletreeiondn sh Ea S o tRORMA!-1-19
. -4 - t . . 1.S .

antibodhad HERBME b sek eI AARY o BB A ILAARIUERGRidr*21 o lysine
'~ (K) at pbaiila74/ absdene@ BEQID Nok gnal sequence and the variable

region is |ocated between "adenine" ([A]) at position
The heaty)ghaam duclegtidesequen¢«Q)SEQ 11D d0¥D:t370 nf the KM34lat- I0hstibody .

ry between the variable regi on and the const ant

b d
OTCoACG i GO PR HRCRBATT ASAGRT OO AMA TR ST TerC HgCTT
cercecENEcRN-RE R @raROS dTh M A4 LA B AcCAGTCAGGTCCAGGACTGGT

GAAGCCCTCGCAGACCCTCTCACTCACCTGTGCCATCTCCGGGGACAGTGTCTCTAGCAACAGTGCTACTTG
GAACTGGATCAGGCAGTCCCCATCGAGAGACCTTGAGTGGCTGGGAAGGACATACTACAGGTCCAAGTGGTA
TCGTGATTATGTAGGATCTGTGAAAAGTCGAATAATCATCAACCCAGACACATCCAACAACCAGTTCTCCCT
GCAGCTGAACTCTGTGACTCCCGAGGACACGGCTATATATTACTGTACAAGAGCACAGTGGCTGGGAGGGGA
TTACCCCTACTACTACAGTATGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCTCTTCAGCCTCCACCAA
GGGCCCATCGGTCTTCCCCCTGGCGCCCTGCTCCAGGAGCACCTCCGAGAGCACAGCGGCCCTGGGCTGCCT
.GGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCTCTGACCAGCGGCGTGCACAC

CTTCCCAGCTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGTGACCGTGCCCTCCAGCAACTT
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gene prediction software (Signal P ver.2) was used).
In the heavy chain am no acid sequence (SEQ ID NGO 38)
of the KMB41l-1-19 antibody, the boundary between the
si gnal sequence and the variable region is |ocated
between serine (S) at position 20 and glutam ne (Q
at position 21, and the boundary between the variable
ion and the constant region is | ocated between

COGCACGERG PHETOGARC ST (Y0 A0 GAOBIAER A At ACATToncCo
cannre S b er R B B bR SR P i
mcc@hgé@@ce&ca%wﬁ@cm%@%g@&&%ﬁc@f&é@m é@GAe TGAGCCACGA

position 110 to adeni ne at position

Acacccasseert ASHAW NG L cotadnt Bete T RGG MR ARIcR A AR ALEcACGGGA
the heavy chain of the KMB41-1 17 19 anti body has an

GGAGCAGIT M CaCT AL WeqUENTECTCANgE T TEAMIGT P IBHCA0CATSACTYGEAGAACGGCAA
position 21 to serine (S) at position 148, as seen in

GOAGTABEAS TASANER TCTBCAA AL RRCT ICG OGBS H CHAG ML HECTSE A AAAGE
o o WAy B
GACcTGéE¥8G%b&HhG%%IT’EP@C&E%%EQﬁﬁé&c@ﬁé&¥ﬂ%ﬁ AG%béﬁKngﬁ@XﬁE?&%ﬁGAA

and the variable region is ocate t ween

caacTa¢Aaccat AqastdATOBTE R RO ActidaftAec TG T@ L C RS A oM RO TG0
and the boundary between the variable region and the

CAAGAG@GﬁQﬂﬁ@ﬁAGCHQQ@BGHC¢T§TTQﬂ§aEGEFCbGT@MQSGATH#GUCTEEGCA@AAHCACTACAC
osition 400 and "cytosine" ([C]) at position 401 (the
GCAGAAGRHE THFETETTIERCSEMEP A5 SFgnal P ver.2) was used).
In the light chain am no acid sequence (SEQ I D NO 40)
of the KM341-1-19 antibody, the boundary betmeen t he
;@b
The hea§y B aﬁ%‘*ﬁ%ﬁp&%q@é(}% t(ga?Q\ggsIFtél %ﬁ ogg%alelgﬁhf 1- f&ﬁtl%gd

bet ween gl yci ne Ut am ¢ acy

IMSVSFLmiEyLGnPuqmyssQMQDQQSGPGLVKrﬁchiﬁtmeAmmﬂmﬂvhmNymeNMMRﬁmwsﬁﬁnEwmck
variable region and the constant region is |ocated
TYYRSK W SR ERVESREINRRT VKR LIS PROTOH YEPRAGH GO GNIIMREWGQGTTV

B b e B o A S A
vivess\R@Ry3rafiikeRhk dac ReAK &Mvﬁepgvﬁﬁ@}i%gﬁﬂﬁ&ﬁ%@t

position 89 to adenine (A) at position )

VVVDVSﬂmmSEﬁmw@vN@maB@mxﬁumEH@nmHENQSMQWV@@ﬁmnkﬁQMQﬂn$NK@hﬁfm
light chain of the KM341-1-19 antibody has an am no

KTTSKTK%HREP@@GQ@%F@MTKN@VMCEWW&@WW@EEWPMDSDGSFF

VB ion 21 to | ne
LYSKLT KSRWQQGNVFSCSVMHE HNHYTQKSLSLSPGK

The light chain nucleotide sequence (SEQ ID NO: 39) of the KM341-1-19 antibody:
ACTGCTCAGTTAGGACCCAGAGGGAACCATGGAAGCCCCAGCTCAGCTTCTCTTCCTCCTGCTACTCTGGCT
CCCAGATACCACCGGAGAAATTGTGTTGACACAGTCTCCAGCCACCCTGTCTTITGTCTCCAGGGGAAAGAGC
CACCCTCTCCTGCAGGGCCAGTCAGAGTGTTAGCAGCTACTTAGCCTGGTACCAACAGAAACCTGGCCAGGC
TCCCAGGCTCCTCATCTATGATGCATCCAACAGGGCCACTGGCATCCCAGCCAGGTTCAGTGGCAGTGGGTC
TGGGACAGACTTCACTCTCACCATCAGCAGCCTAGAGCCTGAAGATTTTGCAGTTTATTACTGTCAGCAGCG

TAGCAACACTTTCGGCCCTGGGACCAAAGTGGATATCAAACGTACG
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(K) at position 124, as seen in SEQ ID NO 40. The
heavy chai n nucl eoti de sequence (SEQ ID NO 37) of the
KM341-1-19 anti body:
GTCGACGCTGAATTCTGGCTGACCAGGGCAGCCACCAGAGCTCCAGACAATGTC

TGTCTCCTTCCTCATCTT
CCFGCCCGFGCFGGGCCFCCCATGGGGTGFCCFGFCACAGGTCCAACFGCAGCA

@%W@MW&%WWWA

NRATGIEAR SN PN A VY Y COORSNTFGPGTK VDIKRT
TCGTGATTATGTAGGATCTGT GAERA GICGAATAATCATCAACCCAGACACATC

CAACAACCAGTITCTCCCT
GCAGCTGAACTCTGT GACT CCCGAGGACACGECTATATATTACTGTACAAGAGC

POAGHECTDECEGABSESA0nS in the heavy and light chains of the 2105 antibedy and
TTACCCCTACTACT ACAGTATGGACGT CTGEEGCCAAGGGACCACGGT CACCOT
the amipg agif cpaucoyesidalzavy and light chains will be presented below.

A R e ST AR Y T ETREATRG, e

signal S@W@WWW Oﬁ%ggm%signal

&eT
sequen CG%E@W %@ﬁ@ﬁ%@%@&ﬁﬁ%@%gﬁﬁ% and

guanineEHCAQOENGACLT AGADCEGRAADET ACATEACHA G ) 3
region W@@%@m@@p@w@@w@@m@@@m (the
TORTCTT
gene prm&&%&%@&?%m&wmwmw
R A T SRR ARk Al g

; £ delence and the variable region is located between cysteine (C)
GGAGCAOT TCAACAGCACGT TCCGT GTGGT CAGCGT CCTCACCGT TGTGCACCA
at posntw@rmmm&s) at posmon 20, and the boundary between the vanable

region %A = GEG;JL)cat etween serine @i at position 112 ané alanine (A) at

poSmonq%eccCCGAGAACCACAGGTGTACACCCTGCCCCCATCCCGGGAGGAGATGAC
CAAGAACCAGGTCAGCCT
ARk ET T e T CARMEIddibd ARGREAFA NI CHICEHCEAST QAN Chas
CAATGGGCAGCCGGAGAA
nucleotidAACPATRAGAZS GAOCECOMAT (TERASTOAGRDEETIBH er (AET AN (Hn 495,

as seen eﬁ%ﬁ%%@m teargishiermegiraainciiedrereahoeofahe 2105
b0 R A L BB RN ERIEATIE B A PRI 20 to srie

(S) atp@shajnnla@nasrg@e@m @qugtm%( SEQ ID NO 38) of the
-1-19 anti bo

IN&HSE@FU&W@;H&&A@%&J@&‘%WW&&EQ&@%@WS@ the
' TWAW RQSPSRDLEW.GR
signal swmwamv@vks@nlmmmmL@ NSURAEDTANY YEFReDEGignal

| sequence amr \gYY M%ie reggwn is located between "adenine” ([A]} at position 87 and guanine

(G) at position 88, and the boundary between the variable region and the constant region is
located between adenine (A) at position 405 and "cytosine" ([C]) at position 406 (the gene

prediction software (Signal P ver.2) was used).
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TVSSASTKGPSVFPLAPCSRSTSESTAAL GCLVKDYFPEPVTVSW I NSGALTS
GVHTFPAVLQSSAYSLSSV

VTVPSSNFGT QT YTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLF
PPKPKDTLMSRTPEVTC

VVWDVSI i EDPEVQFNWYVDGVEVBNAKTKPREEQFNSTFRVVSVL TVVHQDW.

NGKFYKCKVSNKGLPAPTr E
KTl SKTY, REPQVYTLPPSREEMIK SLTCLVKGFYPSDI AVEWESNGQ
BEfeyiaht Frid sequence (SEQ ID NO: 44) of the 2105 antibody, the

boundalaz\]( E%L%%M@%ﬁe tlﬁgl g%%é‘?%%%sg géc}ééﬁ-ghhe %‘gée%hglycine (G)
< posifH R AR B i ot b tepsre e inble

region hd el : i ' x Woroinina
A CATACEACCEEACAART I B VERCRERE ) AR 2t et egine
([R]) atGRGHOEAGECGAAAGAGC
CACCCTCTCCTGCAGGGCCAGT CAGAGT GT TAGCAGCTACTTAGCCTGGTACCA
AcrrdinsbcTiecea@bte region in the light chain of the 2105 antibody has a
CCT

T GGCTCCTCATCTATGAT GCAT CCAACAGGECCACT GGCATCCCAGCCAG
nucleot guanine ((3) at position 88 to adenine (A) at position 405, as

seen in 1 Tthe TM%ﬁ%%%%?EEB%%ﬁbody
A
has an FW@JJ&%W%E%@&%} ]tg flyj—{illﬁee(K) at

i ght chain am no acid segquence (S
positiotKNB¥ &5 dechi9n SEQ BONY: 44
‘ VEAPAQLLFLLLLW.PDTTGEI VLTQSPATLSLSPGERATLSCRASQSVSSYLA
WYQRKPGQAPRLLI YDAS

NRATG PARFSGSGSGIDFT PEDF NTEGPGTKVD] KRT
The heq AP RCURIERGT SIS GO FOJPONG 3 1 Qe TORAIGR |1 gh
cTGAACRBAE AT cBTCA AN cad AR TaPtrcBRfY Al f tTCCﬁ@A&Mpf(_Iﬁ%thACTCACCATG

sequences of the heavy and |1 alns w
GAGT TGP ASERGEUGhETORC T TIGGhEA TITEBAM AGh B TR C ARG Te AL G TR AGCTGGTGGAG
sequence (SEQ ID NO 41) of the 2105 anti body, the
TCTGGGE 4T TSENRABETGCSABRTACC EG At ORF TAS TR HEMGAET IAPAEICACCTTTGAT
It 70. The baoundary between the signal sequence
oA TTA T T P AR B G A G AR B R R AR HETGOANT
[
e R B
CTGTATC T AGOTSAARRGTC TG OOTdAs G hOtRicedTRAWMERR G RSN L REA TR cBATTT
position 495 and guanine (G at .position 496 (the
COGCCAGEHEGIAETHCOGT 8TEROFTWEBGE GCSIAGFRIL CERAOGETC /)CCIeBCCUSBELTAGCACC
In the heavy chain am no acid sequence (SEQ ID NO 42)
AAGG of the 2105 antibody, the boundary between the signal
sequence and the variable region is | ocated between
cysteine (C) at position 19 and glutamc acid (E) at

The heaPPehdih MireLaciPRAuENR (BRBNPATY: BOIWERN TRGAELAP! ©

MELGLSWIFLLAILKGVQCEVQLVESGGGLVQPGRSLRLSCAASGFTFDDYAMHWVRQAPGEGLEWVSGISW

NSGSLVHADSVKGRFTISRDNAKNSLYLQMNSLRAEDTALY YCARDRI FRGVRY YGMDVWGQGTTVTVSSAS

TK

The light chain nucleotide sequence (SEQ ID NO: 43) of the 2105 antibody:
CTGCTCAGTTAGGACCCAGAGGGAACCATGGAAGCCCCAGCTCAGCTTCTCTTCCTCCTGCTACTCTGGCTC

CCAGATACCACCGGAGAAATTGTGTTGACACAGTCTCCAGCCACCCTGTCTTTGTCTCCAGGGGAAAGAGCC
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region and the constant region is |ocated between

serine (S) at position 142 and al anine (A) at

position 143. Accordingly, the variable region in the

heavy chain of the 2105 anti body has a nucleotide

sequence ranging fromguanine (G at position 127 to

adenine (A) at position 495, as seen in SEQ ID NO
Further, the variable region in the heavy chai n of

ACCCTCF%%T%%%GC%F B CRASCARC TR S CREF A B AT A ARG PRFGCT
cccm&&@é?c%c'&‘fﬁ@ﬁ%%%&&@mé&cﬁ%fll%T{%B@%%ctz\%%%c,qﬁmq%&gemw

seen

GGGACAG%@fﬁcﬁ@héﬁdﬁcBA%HA@@AG@B%A@&@E&%@REGAf%%¥&dA@T%%RTTﬁE%ETEHG%%E@GT

2105 anti body, the signal sequence is initiated

AGccacadericaaeTiIAbcatcqueshtd.omc28cadite Abaumndagyrdet ween t he
si gnal sequence and the variable region is |ocated

bet ween "adeni ne" ([A]) at position 87 and guani ne
position 88, and the boundary between the

(G
The hgh(f zfa‘?lﬁlﬂ‘"fén? agif spAvanee SR CONGX 4t ofrthey2 HiF ansibodyocat ed
i 405 d "cyt
e B e A PRE R B o o e
,NRATG[P(@F@Q@&GTBF?LQ\YSS@QPEM&%%W& snw%%ddﬂ&@%ﬂt hht chain

am no acid sequence ( e 2105

anti body, the boundary bet ween the signal sequence

and the variable region is |ocated between glycine (G

Iatthpdwiaw chai Onutebtigé seqrence 48EQ IENGt 1pDsoft ihen3 RAL2Ser, the
d the boundary between the variable region and the

boundarg mt Fégﬂnahsq%emcs@aﬂéae Wétla/bé@ﬁeglcys isnlecqted between "adenine”
ition 12

§
Q4D s o, B0 utieBon gionnd S wE SRR e prisble
|

eson AT A0 e LGSO SRS PO e ©
at positipo44 (tbegd@Gyredistionsefmate(SH@ P DeN) whisediur t her, the

variable region in the light chain of the 2105

Inrthe bewyy clias aanaustidoseaeenge J8FQeHR NQandingf theotl G2Ser, the
boundarg b T Tnd Gt huefia, FRE Bt ronah Toori by serne (5) a

position ?gﬁr@o%gﬁm .Q*)eats;ﬁﬂﬂf%ﬂcﬁ (a§(¥91é R)J}Qazy"@e)cwgén t‘ile %arziélbqg region
and the CoaMAEAGAIAGEJod{teal\GElkdenGaritd TI AP GAd GAE RIS AGA) at
. CACAGAGGACTCACCATG
position AT TGEGACTGAGCTGGATTTTCCTTTTGGCTATTTTAAAAGGT GTCCAGT GT
GAA .GFA %?AG .

Accorgll;lg Y, %%T\%L e region i the heavy chain of the 341G2Ser has a nucleotide
sequence ranging from cytosine (C) at position 61 to adenine (A) at position 444, as seen in
SEQ ID NO: 131. Further, the variable region in the heavy chain of the 341G28er has an

amino acid sequence ranging from glutamine (Q) at position 21 to serine (S) at position 148,

as seen in SEQ ID NO: 132.

The entire heavy chain nucleotide sequence of the 341G2Ser (SEQ ID NO: 131);

ATGTCTGTCTCC TTCCTCATCTTCCTGCCCGTGCTGGGCC?CCCATGGGGTGTCCTGTCACAGGTCCAACTG
CAGCAGTCAGGTCCAGGACTGGTGAAGCCCTCGCAGACCCTCTCACTCACCTGTGCCATCTCCGGGGACAGT

GTCTCTAGCAACAGTGCTACTTGGAACTGGATCAGGCAGTCCCCATCGAGAGACCTTGAGTGGCTGGGAAGG
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TCTGEEEGAGECT TGGTACAGCCT GGCAGGT CCCTGAGACT CTCCTGI GCAGCC
TCTGGATTCACCTTTGAT
GATTATGCCATGCACT GEGT CCGECAAGCT CCAGGGAAGEECCTGGAGTGEGTC
TCAGGTATTAGT TGGAAT
AGTGGTAGCT TGGT GCATGCGGACT CTGT GAAGGGCCGATTCACCATCTCCAGA

GACAACGCCAAGAACTCC

CTGTATCTGCAAAT GAACAGT CTGAGAGCT GAGGACACGGECCTTGTATTACTGT
ACATACEA UGS ER IO TATE P GATTATGTAGGATCTGTGAAAAGTCGAATAATCATCAACCCAGAC

e R T o aRaCoTCneC

acace R BBEATR o6 R i Mo R oA P A e e cenpgene

AccGTCM@QB@J@QEMWA?@G@WCATCGGTCTTCCCCCTGGCGccCTGCTCCAGGAGCACCTCCGAG
NSGSLVHADSVKGRFTI SRDNAKNSL YLQWNSLRAEDTAL YYCARDRLFRGVRY

AGCACAYGMINMNBREFTNVTYSSABAABGAKTRCTIoght GaoltaGeTaNIGE BRICEUECAACTCAGGE
sequence (SEQ I D NO. 43) of the 2105 anti body:
GCTCTG A O OB C TOABCAC TRACAGCTA ,

CCTGCTACTCTGGCT
T GACC O A CRT ACCACCEEACRNA T &7 (TR CHEREH TR TR BRI EIEFFBCC

A O T N A AP RSP RS TR

CCGTCAGRAAASTTEIICATI Al e AAGGACACCCTCATGATCTCCCGGACCCCTGAGGTCACGTGE
CCCAGGCTCCTCATCTATGAT GCAT CCAACAGGGECCACT GGCAT CCCAGCCAGG
GIGG TG TAGTRECAGEGEGHEL CCCGAGGTCCAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCAT

GGGACAGACTTCACTCTCACCAT CAGCAGCCTAGAGCCTGAAGATTTTGCAGI T
AATGCCAMPAEAAT B CISCAEREACCAGTTCAACAGCACGTTCCGTGTGGTCAGCGTCCTCACCGTTGTG

GGTGGAGATCAAACGTACCGT G
e R A S o A & B B S B NGO A A0
A L LT T I ST L SRR P SE988~

ATGACCAAMMOCKBREQARRETA AYDASE CTGGTCAAAGGCTTCTACCCCAGCGACATCGCCGTGGAGIGG
NRATG PARFSGSGSGTDFTLTI SSLEPEDFAVYYCQORSHW. TFGGGTKVEI K
GAGAGCWQG@Aﬁﬁ@ﬂ*@%?%&ﬁmwe@@T@QCSE@EWCQWGDEWTTC
. 131) of the 341&Ser, the boundar bet ween t he si %nal
CTCTA%%&-&S%C@C%W@A%WA&G]T@G%&ﬁs AN TSET GHEERATOCAT

GAGGCTCRIEGPANS A&A%AQ%ACQE%&E‘&%C%C?E&&% lne (O at

posi t| on ndary between the Vvariable
regi on and the constant region is | ocated between
adenine (A) at position 444 and guanine (G at

The entipaolmaw omir 4fir(ct dvéd spenencerafdiecidl G2 SsofSBRIENCSIIgnal P

was used In the heavy chain am no acid
MSVSFLIFS% E’@V{-@@L‘P GR@?VKfQ%LSb?C SHES GG YAV IRQIRERDLEWLGR
TYYRSKWYRDYVGSVKSRIINPDTSNNQFSLQLNSVIPEDTATY YCTRAQWLGGDYPYYYSMDVWGQGTTV

TVSSASTKGPSVFPLAPCSRSTSESTAALGCLVK.DYFPEPVTVSWNSGALTSGVH’IFPAVLQSSGLYSLSSV
VTVPSSNFGTQTYTCNVDHKPSNTK VDK TVERKCCVECFPCPAPPVAGPS VELFPPKPKDTLMISRTPEVTC
VVVDVSHEDPEVQFNWY VDGVEVHNAKTKPREEQFNSTFRVVS VL TVVHQDWLNGKEYKCK VSNKGLPASIE
KTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCL VK GFYPSDIA VEWESNGQPENN YK TTPPMLDSDGSEF

LYSKITVDEKSRWQQGNVFSCSVMHEATLHNHYTQKSLSLSPGK

In the light chain nucleotide sequence (SEQ ID NO: 133) of the 341G2Ser, the

-boundaly between the signal sequence and the variable region is located between "adenine”
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boundary between the signal sequence and the variable

region is |located between serine (S) at position 20

and glutamne (Q at position 21, and the boundary

between the variable region and the constant region

is located between serine (S) at position 148 and

alanine (A) at position 149. Accordingly, the

vari abl e ion.in the heavy chain of the 341&Ser has
(IA]) 2 PosiEqT: 69 20 ZUaRIBEG éﬁb &t peiiinngl, fand the pewnsianebgtepemthe variable

esion BREHORr BB SO B S A D e

C Giti¥n 8h8Y |

D a@’?qu*éace (4 “gﬁ}??%ﬁ]&%%m ar Ry DGR, 21 o
Hetlien tSc)haai aRRR hti@Nsedddhce (8BQSEENON 1370t BN 1GoSer, the
132. The entire heavy chain nucl eoti de sequence of the

boundagqlieR ey the kD2l BqcehBd The variable region is located between glycine (G)
GEGGTGTC

ATGTCTGJ CTCCTTCCTCATCTTCCTGCCCGT GCTGGGECCTCCCAT
at positontamshelytansmciis(E) at position 21, and the boundary between the variable

. GI' CAGGT CCAGGA (%AAGCCC%I CCCTCTCACTCACCTGT.
region %gﬁ?&a 18R ocated between lysine at pos(i;c]-on 124 and "arginine"

([R]) at %%W@%I%@%L%%ﬁ%?@%ﬂ has
a nucledMdBFAGIACA! W%ﬂ%ﬁ%&ﬁ@%@lﬂ SREAM G 372,

ATAATCATCAA
as seen ACAEQUAASAACGAGTFGTICE AR ETAGBTEAAGHGH GICACT CRABATEACANG 2 Ser

GCTATATATTACTGTACA o . ,
RO BAtamcTRE BT AT RNGEABEFSIRedK) at

o= den e ‘l'e“o Ir-;-ut&iA
position,f CCHAGGEOOCAT CRGT CTTCO00CT GBOGOCCTGE

TCCAGGAGCACCT CCGAG
AGCACAGCGEGECCCT GEECTGCCTGGTCAAGGACTACT TCCCCGAACCGGTGACG

The entiG FCERGOAMCIEGAdEXEquence of the 341G2Ser (SEQ ID NO: 133):
GCTCTGACCAGCGGCGT GCACACCTTCCCAGCTGTCCTACAGTCCTCAGGACTC
ATGGAAWWTCCTGCTACTCTGGCTCCCAGATACCACCGGAGAAATTGTGTTG

ACACAG%WW@E% CACCCTCTCC%A%@%%%IGT

GTTAGcA&Nﬂ§H3§6@3ﬁ&¥ﬁ¥¥5EE§69EEE3M¥XH%EE§H§Q§§é@ﬂ§£¥§¥¥55%}%553%

has an

CCACCTGI GGCAGGA
AACAGGG@KQXWME?@TEfKﬁ@ﬁK@avﬁé St CARGPICREE S R
ACCCCTGAGGTCACGTGEC
AGCCTA CATEACCAAACCACEABGT CENGT TCRCTTSABGTAA
GACGECGT GGAGGT GCAT

OO T A A B SR TS AR A A TR EPH TS e

o S AN LR A AT SRR R ™

AACGCCETECCACEET A AT NS AGAGTGTCACAGAGCAGGACAGCAAGGACAGCACCTACAGCCTC
AAAACCATCT CCAAAACCAAAGGGECAGCCCCGAGAACCACAGGTIGTACACCCT G
AMNBGABIACTACGAGAAACACAAAGTCTACGCCTGCGAAGTCACCCATCAG

" GGCCTGAGCTCGCCCGTCACAAAGAGCTTCAACAGGGGAGAGTGTTGA

The entire light chain amino acid sequence of the 341G2Ser (SEQ ID NO: 134);

MEAPAQLLFLLLLWLPDTTGEIVLTQSPATLSLSPGERATLSCRASQSVSSYLAWYQQKPGQAPRLLIYDAS
NRATGIPARFSGSGSGTDFTLTISSLEPEDFAVY YCQQRSNTFGPGTX VDIKRTVAAPS VFIFPPSDEQLKS

GTASVVCLLNNFYPREAK VQWK VDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHK VYACEVTHQ
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ATGACCAAGAACCAGGT CAGCCTGACCT GCCTGGT CAAAGGCTTCTACCCCAGC
GACATCGCCGTGGAGT GG
GAGAGCAAT GGGCAGCCCGAGAACAACTACAAGACCACACCT CCCATGCTGCEAC
TCCGACGECTCCTTCTTC
CTCTACAGCAAGCT CACCGT GGACAAGAGCAGGT GGCAGCAGEEGAACGTCTTC

TCATGCTCCGT GATGCAT
GAGGCT CTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGT CTCCGGGTAAA

GLSSPVEHSENRGRC entire heavy chain amino acid sequence of the

341&2Ser (SEQ ID NO. 132):
MBVSFLI FLPVLGLPWGVL SQVQL QUSGPGLVKPSQTLSLTCAI SGDSVSSNSA

%ﬁﬁ%@?@%ﬁﬁﬁf BHERRGER RSP AN AR HSS: the

b d . L1
oun a@\:/)PS(SASTKGDS PLAP eace and ps varable resion islocated hetween. faymine

([T]) atHidskAw X656 0B/ (GVEt position 58, and the boundary between the variable
VPSSNFGTQT YTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFL FPP

region EKiT CAASSRT PERINO s\wated between adenine (A) at position 426 and guanine (G)

EVQFNWYVDGVEVHNAKT KPREEQFNSTFRVVSVL TVVHQDW.NGK
at posm@wﬂm}gg?pip@ﬁgmn software (Signal PC\J;I 2) was used).

B e P P RR i oid Sequence WWEQ 11 XO7 136) 3¢ the 21056 2%er, the
P e Rl cort Go L ANEd” CREe ooRer! g pytcine (©)

at posﬁidnel%éﬂdﬁﬁe:[mict deed (Boatnsbaitivn (et \WB@ fhe Bundh tween the variable
uence and the variable region is | ocated between
region anggbcﬁ Ferestany gegignalp JocateddwbivtdanaariaO(Bird posigen M2 48)alatine (A) at
" plo ition 61, and the boundary between the variable
-~ position %r on and the constant region is |ocated between

S5 O USRI TR L B

sequenc¥ @tngldg Wiaf peibe (Gt b 88t AR Aftiotl 426,
uence (SgE (I\I(% 34) of tﬁe 341162@651019 o as seen in

SEQ IDbN&nd&ﬁ y Eethﬁe,eihe heatdé g—:lgain mettiel éaa)@ @mnih mhme \2&05@2863 has an

on i s |l ocated between ]\ém ne at position 20
amino a&ﬁgﬂe@lrea{&%fﬁn&mgcfr%ng pryarpic aalgi ﬂatm@smlpn 28riel sarive (Bbumgsition 142,

e, ariable region and the constant region
asseemgeg%?gtl\gﬁ \eétvveen lysine (K) at position 124 and
“arginine” ([R]) at position 125. Accordingly, the
variable region in the light chain of the 341&Ser has
The entiee Imawy elntin declsetijieesagencanchihag 163618 @ sHO 1B NG 135
ition 61 to adenine (A) at position 372, as seen
ATGGAGWPTH’G@E@ GASCRRSA TR ECCTRIRICCR BATTTHH AGET G S RETGTE G A GTHCARCTARS G

anoTeT e e o T o e R PR e frermios
GATGATT‘;fgi&d’A’ib@ﬁcfd@GTé‘éGGOQQéb%dc%@eé%m@énﬁﬁ%%b&&E&&%%TIG{}

AATAGTGGTAGCTTGGTGCATGCGGACTCTGTGAAGGGCCGATTCACCATCTCCAGAGACAACGCCAAGAAC |

TCCCTGTATCTGCAAATGAACAGTCTGAGAGCTGAGGACACGGCCTTGTATTACTGTGCAAGAGATAGGCTA
TTTCGGGGAGTTAGGTACTACGGTATGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCTCCTCAGCTAGC
ACCAAGGGCCCATCGGTCTTCCCCCTGGCGCCCTGCTCCAGGAGCACCTCCGAGAGCACAGCGGCCCTGGGC
TGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCTCTGACCAGCGGCGTG
CACACCTTCCCAGCTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGTGACCGTGCCCTCCAGE

AACTTCGGCACCCAGACCTACACCTGCAACGTAGATCACAAGCCCAGCAACACCAAGGTGGACAAGACAGTT
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The entire light chain nucleotide sequence of the
341&X2Ser (SEQ ID NO 133):
ATGGAAGCCCCAGCTCAGCTTCTCTTCCTCCTGCTACTCTGGCTCCCAGATACC

ACCCRAGAAATTGTGITG
ACACAGT CTCCAGCCACCCTGTCTTTGT CTCCAGGEGAAAGAGCCACCCTCTCC

TGCAGGGCCAGI CAGAGT
GI TAGCAGCTACT TAGCCTGGTACCAACAGAAACCT GECCAGGCTCCCAGECTC
GAGCGW¢W@@QWWCCGTGCCCAGCACCACcTGTGGCAGGACCGTCAGTCTI‘CCTCTTC

GECCCACT GGCATCCCAGCCAGGT TCAGT GECAGT GGGT CTGEGACAGAC
cccccAil W%ATCTCCCGGACCCCTGAGGTCACGTGCGTGGTGGTGGACGTGAGC

c'rbé%(fé&&r TS A AR AN A e

CGmA@%ﬁm%@%mE@?%?@%gngmc
GATGAGCAGI TGAAATCT

GGCAAEBMET.GOTGCA GIFICTCGACAT LI AATARCETEC AT EXGARAGAGEEEAMA AcC

GTACAGT GGAAGGT GGAT
AAAGCHACELECFOBAATUAGETAMCTOUIARCCNGNIT CRGAEAGABIAGCCARBEEAAGGTC

GACAGCACCTACAGCCTC
AC TR A P AR T S R A S A AT T TR G AR O AR TREICBECCE

o A A AR S ST A R MAECACC

GTGGAC%ZHI%A@(@AtdgEI%B{:%G‘d&%GBG@&%&&ﬁb&&%@é@%ﬁ?@ﬂ(}w@c1%4&0ACAACCAC
er
TACACGNERARARQGCE TG W ARDTACEEYALQBRATL SL SPGERATL SCRASQSVSSYLA

WYQQKPGQAPRLLI YDAS
NRATG| PARFSGSGSGTDFTLTI SSLEPEDFAVYYCQQRSNTFGPGTKVDI KRT

PSVF FPPSDEQ K

The em’éer emmwm@;& eSS oSSR Y IS5 TLTL
o BN SRR e A o

NSGSLVIZABS2SaTsRON AL DOOMREaR M DIRE WRBRDRIRGIR SRD SRYSPERIssAS
and the variable region is | ocated between "thym ne'

TKGPSW{%@R%EMWWKDWEMG’Smmm\&mvPMQmstBmms
t he boundaE{I\é bet ween the variable region and the

eoTargh Ryl NF%\%‘ Rkt LW

e R SR e A e QB B S ol

KGQPREﬂQVY&iE@S@@MKN@F@MLV@ﬂFﬁ@D@%@E BRER rirektbddds Py sk
136) of the 2105&2Ser, the boundary between the

VDKSRWER@NMdisCSaGrangenadsitshepciar i abl e region is located
bet ween cysteine (C) at position 19 and glutamc acid
(E) at positi on 20, and the boundary bet ween t he

dth region is | ocated
1§ 36 T chiifrueleafs séqpiurs 1ORO Dy NP sk the- T Caser, the
boundar ®ahvbded thd 4nal sequence and the variable region is located between "adenine”

([A]) at position 60 and guanine (G) at position 61, and the boundary between the variable
region and the constant region is located between adenine (A) at position 378 and "cytosine"
(IC]) at position 379 (the gene prediction software (Signal P ver.2) was used).

In the light chain amino acid sequence (SEQ ID NO: 138) of the 2105G2Ser, the
boundary between the signal sequence and the variable region is located between glycine (G)
at position 20 and glutamic acid (E) at position 21, and the boundary between the variable

region and the constant region is located between lysine (K) at position 126 and "arginine"
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Accordingly, the variable region in the heavy chain of
the 2105&Ser has a nucl eotide sequence ranging from
guanine (G at position 58 to adenine (A) at position

426, as seen in SEQ ID NO 135. Further, the variable
region in the heavy chain of the 2105&Ser has an

am no aci d sequence ranging fromglutamc acid (E) at

position 20 to serine (S) at position 142, as seen in

(IR]) aspitian N&F. ¥8@orditiply, ghe iverathe sagjorctnathe lighicthaot ofithe 2105G2Ser

gquepce of the 2105&2Ser (SEQ ID NO 135):
has a n}&%@%&%ﬁ?@%&@:@&m Tt O TTARARGET G CaAmsition

578, o5 R O N A A esCoishlcr R heTial heiasof the
2100 A e e B GO e M e et e

(K) at foliibACETATIAGHISBE ID NO: 138.
AATAGT GGTAGCT TGGT GCAT GCGGACT CTGT GAAGGGCCGATTCACCATCTCC

AGAGACAACGCCAAGAAC

TCCCTGI ATCTGCAAATGAACAGT CT GAGAGCT GAGGACACGECCTTGTATTAC
The entyeshightahemanrieatidergequence of the 2105G2Ser (SEQ ID NO: 137):

ATGGM&W@%E%%WGGAGAAATTGTG'IQFG
ACACAW%%&%GEW%W%%T

GTTAGCAGOGTCOITAAGEACT AGTA (PBCLAGHETESTTARTE AT CC
GCTCTGACCAGCGECGT G
AACAGGOAEIISTTISCAGET RO TR CACT OGTIGACENCFCAACTCCERCACTAGCERBGC

GACCGT GCOCCTCCAGC
A A T B O A A E s AT ST M AT A ERSATR I ERERS

A e B A R SR T R

AAATCTEEAGACT T GG IdC TGO TGAATAACT TC TATCCCAGAGAGGCCAAAGTACAGTGGAAG
CCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGTCACGTGC
GTGGATSTIIST CHTBAACETGABCICCCAGGAGAGTGTCACAGAGCAGGACAGCAAGGACAGCACCTAC

CACGAAGACCCCGAGGT CCAGT TCAACT GGTACGT GGACGECGT GGAGGT GCAT
AGCCTCAGCAEEAAHARGRINEAPAAAAGCAGACTACGAGAAACACAAAGTCTACGCCTGCGAAGTCACC

CATCAG%@%%%%@G%%A% CCTCACCGTTGTG

GGCCAAGGAGTACAAGT GCAAGGT CTCCAACAAAGGCCTCCCAGCCTCCATCGAG
_ AAAACCATCT CCAAAACC
The entiAANEEBCERAG N GAGH
ATGACCAAGAACCAGGT C
MEAPAQUAEEET AT T DT VISP CANTEGEN
1 GEECACCCG
NRATGIP O A R A A B e S A BT NS LT BEREET T C

AR B AR AR P R

HQGLSSPAAKEIBHEELGCACAACCAC
TACACGCAGAAGAGCCTCTCCCTGTCTCCGGGTAAATCGA

2. Modification of Antagonistic Antibodies

Anti-CD40 antagonistic antibodies will be more preferable as therapeutic agent as well
as the agonistic antibodies, if they have not the activities of ADCC and/or CDC, in terms of
mechanism of action. Furthermore, it is important that anti-CD40 antagonistic antibodies
have no activity to induce signals by their /n vivo crosslinking via Fc receptors, even if the

ADCC activity cannot be detected. In other words, it is necessary to confirm that they are
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The entire heavy chain am no acid sequence of the
2105&Ser (SEQ I D NO 136):
MELGLSW FLLAI LKGVQCEVQLVESGGEGEL
VQPGRSLRLSCAASGFTFDDYAMHW VRQAPGKGLEW VSAE S W
NSGSL VHADSVKGRFTI SRDNAKNSL YL QUNSLRAEDTAL YYCARDRL FRGVRY
YGQVDWGEQGT TVTVSSAS
TKGPSVFPLAPCSRSTSESTAAL GCLVKDYFPEPVTVSWNSGAL TSGVHTFPAV
not activgie s SpeSHvmRSSIch active antibodies may be desired as pharmaceutical agent.

FGTOTYTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFL FPPKPKD
Anti- C]J_-?If% CWM are proan:iE\)mg ast erapeutlc agent for treating autoimmune

dlseaseW E&I_JW%FBE %%1:1‘[ 10n VeLmi '_Q)a\ﬁLagomEtlc activity

due to _?%DSDGSFFL@%@W§E%@Q‘%¥E§%M@@F%§W& the

symptoMOKEERNER BCIVMisAlibINKY THRIdSUBRBKudd) effb@. | TIY, an antibody
chai n nucl eoti de sequence (SEQ ID NO 137) of t he

withoutay5 GrReéstic achiwity i Mamyefaeblne@nphaheawgcﬁdlagsmquém@be present
and the variable region, is |aocated between "adeni

1nvent1ct11 Aqopr@(ra%)scp 3 Bﬁmggluéq{@nglu?gﬁﬁr{@e@]@) sugf;tltblgglp eof gnatg}i)smon 235

d b d t
i SRS AR PSR S 3 A v
effectw?%f b in)ogrégu&%g nCUE & bﬁ‘l@t'ic a&tqu% ) xrmheoﬁﬁfntdl P%gt ?\ggg monkeys.

he gene pred iCtion softwar e Signal ver.
Althoughdgdy.is b Bubdiess bitthliowcdraivitiea ot AD)%Cmﬁi SBGIU BA€ fepoBEQhkDwhen it
NO 138) of the 2105&2Ser, the boundary between the
was attempjadito Sepressniebiagrdrecorabinaiti tablein unqull@lh ¢ CHOciAY b@lf-molecules
0Si ti

| were se?%cﬁfu%ptgg gq)cgsﬁ %C@ongwg eﬁ@ee‘gotg éagva @tl&égﬁg{&]ef\a erse et al,,
Immun%@%}} %Ee? lﬁeﬂj@? aﬂgo%}gorﬁ | onﬁ%&]ghe% ?pdr%éno&aqt I%Q%atlon into

sine (K) at ar gi ni ne
the condtédflrdgiah op @stitolden liﬁoﬂé@ @‘d)édibékgﬁMy thiforéahd ffndtion of the S-S
region in the light chain of the 2105&Ser has a
bondingnuc [Thetefate, shigutrree of amgtatignf mam gsmnemhxa(e@) fat its usefulness
: _ pﬂ;i ion 61 to, adeni ne %Ae at . position as
Specificplly.d U@tmoffsbsﬂ‘ﬂﬁm& &t positiy %r%ﬂ&b?éﬁ%é@@%wrﬁwdt(ﬁ&ngal
210 n am no acid
et al. Mé’!ae%gféﬁg‘g‘%'#‘g%@é Yo 30 ffﬁgﬁ‘p h@??’ (E) at position 21

Foﬁ9 ahﬁé% K&ic a(dﬁl)o@ites HP%H a9 Bedimic ARDSHED tlﬁé”stﬁﬁ@y'd?tf@nubody
he entire light chain nucl eotide sequencé of the

during pﬂﬂiﬁﬁmemd(smd BV impdnthnt. There may be some methods to create such
ATGGAAGCCCCAGCTCAGCTTCTCTTCCTCCTGCTACTCTGGCTCCCAGATACC
antibodipg-ar@erbysTRrydietter while keeping the antagonistic activity. The antibody

pharmaoﬁ%&&j&%ﬁm&%% T-tl)-ecf‘T ong mostwc\é\l@%%q%y are
not repo%%ﬁ o EI%W%%%TE may

=
be advantageous from the viewpoint of physical properties to derive the constant region of

()

antibodies from IgG1l. In case of anti-CD40 antibodies, however, they are desirably lower in
ADCC and CDC activities. As a consequence, antibodies having an IgGl-type constant
region modified with some point mutations may be desired. The mutations described above
are useful to create such antibodies. The IgGl-type constant region may become lower in
ADCC and CDC activities by incorporating point mutation P331G thereinto. 1t is also

observed that incorporation of point mutation L235E into IgG4 eliminates a slight agonistic
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AACAGGGECCACT GGCATCCCAGCCAGGT TCAGT GGCAGT GGGT CTGGGACAGAC

TTCACTCTCACCATCAGC
AGCCTAGAGCCTGAAGATTTTGCAGT TTATTACTGI CAGCAGCGT AGCCACT GG
CTCACTTTCGEGECGEEEEEG
ACCAAGGT GGAGATCAAACGTACGGTGECTGCACCATCTGI CTTCATCTTCCCG
CCATCTGATGAGCAGITG

TCTGGAACT CTGITG].GT GCCTGCTGAATAACTTCTATCCCAGAGAG
act1v1tym@m@%@eumally more active, but makes it physwally less stable at a

low p%ééﬁ%ﬁggmw aming ac%ﬁA than E may mg?A@ﬁstwally

more ﬂﬁ@%ﬁ %W%@W%%%ﬁﬁ%%ﬁ%ﬁ@& with

respect @AWQ‘BW\QG@Q@GEW@T T GNP HAGN GInksdnistic

The entire |ight chain am no acid sequence of the
act1v1ty2mm5[@9ehx shSEQHIDYNDa 1@88)H, compared with the 4D11 antibody. If some

(lLFLLLLW_ PDTTGEI VL TQSPATL SL SPGERATL SCRASQSVSSYLA
amino pg_nLt &/pyurstant region of 2B11 are incorporated into the 4D11 antibody,

based %WRFSGSCSGF&F Tlhl-elty %%EEE%FQWEBQ %I}-Jl\é\é;[ caig c+><1}{tE Jnﬁtation

A T e e S

chain, cﬁlfN’BlSt iaghalight chaNbt BRIMBManY {irefdof thad Hea@RBYWL fof that purpose.
antibodies will be nore preferable as therapeutic

Specificalmns nagameareatechby tshiestiagogi Is tat poa’mdm B&dnelse, varfabteheegion of the
e tivities of ADCC and CDC, in terns

heavy CE‘F”’ Oﬁgﬁﬂﬁ fls ARt d&é’f‘iho\'ﬁ (abhyigvigied %LégVa gmilar sympoistwlitbe used

heremaﬁ&?ta I%%tR Iingl%p 33‘%%2%8 dlﬁaé}tt ﬁg@ﬂ‘{ ’H‘é’ia}fé %ﬁ(%}%utam a H87Y mutant,

vty

a S98AGHAES! h RKIOOE Mh@dnta VEORPhRtst o?!qqzlif% rhlpcgnt, ADEN75S mutant in
act|V| ty cannot bé detected. In other words, it is

the lighn@eas saa yombinetef thereof iay bt peyided doXfianaipaet | vat e t he
i munj téﬂ and such active anti bodi es nay be desired as
EWa%‘WQ@ precafingderthe proagiti inGmAion dws agdwts@mﬂ:mutatmn of amino

di 0 e
scids toFRMe B AR R PbRIREDE i oS o o S5 P Rg - Hefleh . 19
1-8, 1-71 Nl601.8afn 4t ﬁ-@népi 8P flukffans | T they induce an agonistic
activity "dué to some effect after they are
Tenpresesit eineshtion pavidentButafio WEVaRagtBRlc | dntil@P40 QntibdtRes and
npt ons may worsen in contrast to the desired
Othefsw%%lpﬁféeutl c effect. Thus an anti body w thout any
oni sti ¢ at|V|t re preferable as

33 I}Jﬂsar%%!@m 3Ea el ARvitadl lwmge'ﬁ% antagRAlsitc) as#yvity capable of
binding {cﬁgﬁﬁ@ %ﬂréﬂq}é)fﬁ?@g%ﬁéﬂ {Fﬁrt‘l?ts '212;:%115 rﬁgléu wgt:llxrﬁt fegst one amino

stir'tution

acid deleietis! subwhitutedd®r Uﬁl@ﬂj ah ®4281 BAC bffido LAl CdIendBS REBNeletion,
' denonstrated to be

* substitution or addition being capable of increasing or decreasing ADCC and/or CDC.

[54] The heavy chain according to [53], wherein the constant region is derived from a
human IgG.

[55] The heavy chain according to [54], wherein the human IgG is a human IgG1.

[56] The heavy chain according to [54], wherein the human IgG is a human IgG2.

[57] The heavy chain according to [54], wherein the human IgG is a human IgG3.

[58] The heavy chain according to [54], wherein the human IgG is a human IgG4,
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effective for in vivo reduction in the agonistic
—activity, in the aninmal test using nonkeys. Although
g4 is a subclass with |ow activities of ADCC and
CDC, it is reported that when it was attenpted to
express g4 as reconbinant protein in cells |ike CHO
its half-nolecules were secreted due to a poor S-S
bondi ng between the heavy chains (Rob C. Aal berse et

[59] &he hea‘/l}’n?hﬁlnbﬁ@ﬁ@ydmﬂ%3113901955]25(5’1)01’ (5%, ohercoosaid shlisgitution of
LB W L ——
which i ﬂﬁ:\g&%&if th]Il% a0t gst hﬁ@ab%p Lption of the S-S

ore of nmutation was al so
60] Av@ fcﬁﬂ 2): Hi‘i H3RY Uk P %0 [SSP
[60] nmut gujlaon gfa sourbs] it u?sll ngF%qa? [ 833??#%%1‘7@5&&@{]}&51 Comprlses 4
constant mgwlpwlthtae tkaftSoneAngad acx&tdeﬁlted, orMab@utkdror kﬁﬁﬂﬁt%a@ﬂ&ne amino
vol . no.1, 105-108, 1993). For antagonistic
acid adgpd |tb@d10e§aldsda1@10m ashstitysion suri axdativni bon espablehef promoting the
ility. of the antibody  during purification and
format“%‘f 8? & gQO%PVWF?Pp%FPW chifer e rray be sone nethods

{61] '\I;\ﬁ zlﬁ{tﬁ"éaegh ngr%thﬁ %%tcc Eﬁ) ‘Lﬁ%ﬁ, Ca e{f"ﬁ&%ﬁﬁg%ﬁﬂé g%fa%aCIds n
the conﬁﬁﬂrr‘é@!%ﬁlﬁ él.ﬁﬁﬁﬁltl%f? of' ?errmgfvf/lﬁ{ 51RO Hﬂﬁ{sﬁioﬁl 3% \J‘%Lﬁ) RYndicated by

nostly to the IgGl subcl ass, and are

the EU mdpmat ecKiat bealpr obl emati c in pharmaceut i cal
formul ati on. Based on these facts, it may
[62] Amaneclegalausibedioeanising thapeiviitchain apbnyding 40 a:mqfdéaluoe{éll

SR R N N —
; I
R ey Y e R AT

4D11 (A€gisish NodFERBOBRIV7UEg)SOME poi nt nutations may. be
desired. The nutati ons descri bed above are useful to

[64] ftmimoelosalcﬂmtléﬂdy boupresmg ik éle:i\g@ihahyqxemdmgsmdﬁl] andgi light chain
CDC activities

in Al and
comprisiiglp. a%i?‘ﬂg .fﬁg%éﬁom arhgg £haim obazepqdpsak ﬁmt@dyml ogluged by the
r tion of point mutation
hybrldoﬁ‘;ét%@)é1?%%9@3}5%&&@“?#%&\@%? e‘ggg?s: i ght agolnl stic 28I ‘
[65] TRttHewi Yhdim aé’d&’ﬁﬁné R ARKSE [63] ﬂ%r[)@/[ el ﬁl@lhle@{@f afn ?ocl)nvgrises a

active, but makes it physical ess stable
variablegegiofl hﬂme polipspiideutpresentdd H2FEQWDINIO 246. ami no aci d
other than E may neke it Iiohysl cally nore functional.
[66] Aqanf@CkOﬁél amibody sonpEing, of thejheavie chaisjagrardingtto [16519 and a light
t bo

chain of 3 Fcpfhy BB 1HerdR TR ik fhayp Pt & Yeable rekion of he
s RO By SR s DL s @ gher stabi ity et

[67] The heavy chain according to {53], wherein the heavy chain consists of a remaining
portion provided by removing the signal sequence from the polypeptide represented by SEQ
ID NO: 140.

[68] A monoclonal antibody consisting of the heavy chain according to [67] and a light
chain of a monoclonal antibody, wherein the light chain consists of a remaining portion

provided by removing the signal sequence from the polypeptide represented by SEQ ID NO:
142.
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am no aci dsderived firointhe constant region of 21311
arei ncorporated intothe4Dl| antibody, based on the
above properties, 4D | | nay becone nore stable.
Specifically, point nmutation L38V, P58R, G52W 179M
K81Y, H87Y, S98A, K109R, V120M or T124A in the heavy
chain, or N7/75S in the |ight chain, or a conbination

t hereof may be effective for that purpose.
[69]  dbediepyy ghiip aceordingatiot [531, eaheseinshe debart ¢hairt isngrotuee by a host

position 38 in the vari abl ? regi gn of the heavy chain
comprigfiZ e expleFIan st orihaupa e ROV E B FpEssRely BBRVD NO: 139
701 3P BhodRHED S Bl b P HEE " GhBH ) oo oot i
produc?dl2 Bfﬂﬁ\ﬁo%cﬁﬁﬂ}risingaa_%}%%%ﬁs%ﬁ Btor i?avgllgl th %@gﬂ%&l@nﬁ{dg r{?prl};/shented by

mut ant ‘or a 24A nnut ant

SEQ I N©:|13ghhd diegiolynuoleotidcephisaitéd BNSEQEDawd: ray be
provi ded for that purpose. The anti body according to

[71]  Amolyekeetide rapresentecd by BEQ X NDed3?. one nutation of

BRI
=7 - - 1-4 -3...0r. 1 .qr 2 tagi . The
[73] ép éeég%ets Sq?l}lg/’%cg?rihgﬁm rto?/P%Jg%uc}ﬁ?FgﬁF%mB “%fﬁ’ltigg ni stic

74]  Aftekplebd Lhdi i i [53] A

[74] heavgj/ c:h(g\)li1 ﬁ?rb%@i%ﬁ%%ﬁ%%ﬁiégﬁ? ? %%3{/&%{\?%5 ‘an
[75] Antapessiet veatadiavingtiye sdpalkicdtiofs acobrahions [119 -6PHD).
wherein the heavy chain conprises a constant region

[76]  Qibopt mprisis: the gpressionoyectar petodbih@todd3br  subst i t ut ed,
t one, am no aci d added thereto, said

(77] %&’Io\é\gt‘ftogﬂ’?‘tsm!ﬁﬁﬁé?’fﬂr?ﬁsioaﬁ’ °gier agfardinsie (681 ng capabl e of

751 AN MR IECESRL PR B EPE, 124 The

701 L gascs e e TGS A e
of: cultyringathe hge accoridbg]to The] iheawjtuchmedivac aal cdbtaiginga fdady chain of a
monocl ARGk e HE SO or UAEI 1 1 he human TG 15 &

01 S4T30 6pep S B B 4 s e
o kg T Satgh s 00 S, ol Ry o s
culture gndfertthmbost.egi on i s substitution of |eucine with

[81j A? lpllilattr%rarlicgutggli gon?;osﬁ%sr’li goitn%?'isi%lzsthe monoclonal antibody according to [62],
[64], [66], [68] or [70] as an active ingredient.

[82] The pharmaceutical composition according to [81] used for prevention or treatment of
ltransplant rejection, an autoimmune disease, allergy or blood clotting factor VIII inhibition.
[83] A method of prevention or treatment of transplant rejection, an autoimmune disease,
allergy or blood clotting factor VII inhibition, which comprises administering the
pharmaceutical composition according to [81] into a mammal.

[84] Use of the monoclonal antibody according to [62], [64], [66], [68] or [70] for
production of a pharmaceutical composition used for prevention or treatment of transplant

rejection, an autoimmune disease, allergy or blood clotting factor VIII inhibition.
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which is indicated by the EU index as in Kabat et al.
[60] A heavy chain according to any of [53] to [58),
wherei n the heavy chain conprises a constant region
with at | east one am no acid deleted or substituted,
or with at | east one amno acid added thereto, said

del etion, substitution or addition being capabl e of
n of the S-S bond between the

[85] ‘ﬁéﬁ%{tﬁiﬂ@?fﬁ Ecif%a S ‘%.’ﬁtqfﬁd’a‘iﬂ%g%l‘@&ﬂ”@ﬁﬁ%h%’é%%@ﬂﬁggomsm
iy Gph8he bR RO R KRB P AR RS i o

step of ﬂfaﬁiﬂgﬁ%léfonp&séubétﬁﬁhc%z& M’fléa%F ohSathd ﬂit %F a@&itlo% BE aFast one

i ndex as in Kabat et al A nonoc oﬁa ant

amino acmhrpraj@Jnﬁgnttrhgohl@ﬁu}de@b&hﬁinaﬁ‘ﬁ%hﬁiaﬁ@nﬂil&bd@ny of [53] to
63] The heavy chain according to any of [53]

[86] {hﬁ IP@!!P agdoeding to [Bh% Whesiy theltanstamt oepon sdnaa amaa i@

h chain of .a nonocl onal anti body
[87] @F%ég}g%‘é;%;} %%%)é} g th&d}urﬂap lgGicebenaniey. FERM

b d
1 Bl TR T P
in the c‘é@ém{t'r‘églﬂﬂ il sMﬁﬁhﬁ‘f‘éh%f n llI‘[%nWLtfl Q‘Yq;tﬁ’mlc a@E@s’1ﬁbﬁ3 Pwhich is

nonocl ohal anti body pro hybr

indicate§ Ag clesBUGRddMass 1ir ERDAtBPal7 758) . [65] The heavy chain
according to any of [53] to [61], wherein the heavy

[93] /tﬁaliynwi@(mﬂel mewded by mavibigethe ggrton cofodimgethecignpbmgudee from
ted b 46 [66] A nonocl ona

the pOIYB ‘5%‘%@%}?&%&?@ %%Y%é‘g@ 1szgcglvy] chai n accor di ng to

041 4 A2hfefte e &R e PRAGS ORp e e epenge om

1 IvE I t SH by SEQIDNO 48. [67]

the po y%%eoﬁggéﬁﬁggleﬁ%g{:corg??gﬁgl[ 53], wherein the heavy

Asldationalipribe pteselﬂﬁn\anmmnpmmdagthepm‘ttmabmbq:bdmv| ded by

renmovi ng the signal %yence fromthe pol ypeptide
4 et @%@é&nﬁﬂﬁom aptpCQA0 apiibody, GRMPHising b ddagineie substitution

selected ?tg)%\ &%%o%opfnéﬁimg bﬁ%ltb]?l()lé oﬁx%%l@rhglnaglpg%ﬁ&{ g%d:\%bstltutlon of P
s Ay g RO
position t7Re sybstitypeptof de withpY as poditsh DY, sobsdthtRaNGE H whidRY at posmon 87,
substitution of S with A at position 98, substitution of K with R at position 109, substitution of
V with M at position 120 and substitution of T with A at position 124, which substitutions are
all carried out in a variable region of a heavy chain of a monoclonal antibody produced by the
hybridoma 4D11 (Accession No. FERM BP-7758), and a mutant of an antagonistic anti-CD40
antibody comprising substitution of N with S at position 75 in a variable region of a light chain
~of the 4D11 antibody.

Herein, reduction in ADCC and CDC activities means reduction in those activities as
compared with the corresponding activities of an anti-CD40 monoclonal antibody other than
the mutants described above, for example, as compared with the corresponding activities of a

monoclonal antibody produced by the hybridoma 4D11 (Accession No. FERM BP-7758).
The ADCC and CDC activities may be assayed by any known method, for example, the
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30 [69] The heavy chain according to [53], wherein the
heavy chain is produced by a host conprising an
expressi on vector having the polynucl eoti de
represented by SEQ ID NO 139. [70] The nonocl ona
anti body according to [62], wherein the nonocl ona
antibody is produced by a host conprising an

expression vector having the pol ynucl eotide
method; dgserélad i dbie BxampeghpwiNO The3equendes pbvarablentegionn i the heavy

ese t ed I 71 A pol cl.eoti de
and light foing @éamw\{ﬁl@égnﬂgomowﬂiég pr Sffrt]zqi baloBov et Beshesd by the

" P e [ 73] An expression
hyb“doliﬁﬁ{ﬁﬁ csgsﬁ?ﬁtlﬁcg?p ynuc? eogrl de according to [71].

bm] erﬁedﬁé %ﬁaﬁe %glafﬁ qﬁ fHe RAV N fidR cRAhYSURE ank | dftibody and
according'to An expresston vector having
the amitdaci @éqtmﬂmseﬁthed&Svyaﬁﬁdfgﬂﬂt BigihOw ]l e praseditell Bélow, rdsp8dtively.
A host conprising the expression vector according to
In7tBg hegvy7ghain n@@cottﬂ@rquu@m ¢SEQdDeNpY. d§3 pﬁme\r@btbazltlbody, the
according to [7 [ 78], -A host conpri sing . )
boundagy, between B s &qugsafeo%néuth@ Vﬁréab[lezsqgloq rﬁd?ca&dpb%%@s Qtosine

|
(ICD at oggfz')?isﬁlﬁgagx Eﬁgs\{%( E@ ‘“Sf’t 5 Iaﬂé t}?eﬂ@o% s Ibgg\g%/ﬁ’ndﬁhﬁ darlab
region atnﬁ the/ @ns’[aﬂt feofdilit !Hc@teﬂ%@ﬂv&é@h aaé}ﬁln@g&r%adtt Ebﬁﬂor@ﬁ?@ﬁﬂy ‘guanine (G)

chai n of nmonocl onal antibody fr e culture
at positiandf D(tht galdmdlctlcﬁrﬁﬁjﬁ%r@WB vef 2 pwasisedng a
nonocl onal anti body, conprising the steps of.
Iahe bﬁqvn'gchtaweamiﬁgsatclda@qmw r(QEgdq N8): 4i6m o theu AP Ul entibody, the
nonocl naI ant i body from

bounda%fh % ween tgﬁ axlgaz?t awgenﬁ%a% thf: gﬂlab bq.géqrhlaé dckgween sgrme (S} at

posmonmgfri{ga‘?rtﬂgg Fﬂgg][n' ﬁds{l if’?e a@@%’& F%@W@gﬁ? d%e variable region

and theagnbteBt rap@ireel Rdhted [b%a»}eeﬁh@nﬂse(sm@ eatitiel14¢ oamomﬁlh@raA) at
according to [81] used for prevention or treatnment of

PONUOﬂﬂﬁénsplant rej ection, an autoi nmune di sease, aIIergy
i nhi bi tiaqn,

%%Bqﬁf ﬁl?:)t?é‘%f%‘?g Ea%?%f I o claﬂﬂll o aifts J%Ht antibody has
nucleotlafée%tﬁgﬁc%r}? a{lp%ﬁ’g{l)l yfggﬁ%ﬁcg Tfﬁ)ogst%hv%a[ ﬁlg%l x)rqi;p@{) aggosnd ion 456, as

seen in mtmmlme#s NarukiAgY, t@ﬁhﬁﬁ@%ﬁib&ﬁﬂ thE RERYThhin P the 4D11 antibody
according to [81 | into a mamal

has an amino acid sequence ranging from glutamine (Q) at position 27 to serine (S) at position

147, as seen in SEQ ID NO: 46.

In the light chain nucleotide sequence (SEQ ID NO: 47) of the 4D11 antibody, the
~ boundary between the signal sequence and the variable region is located between "thymine"
([T]) at position 124 and guanine (G) at position 125, and the boundary between the variable
region and the constant region is located between adenine (A) at position 442 and "cytosine"
([C]) at position 443 (the gene prediction software (Signal P ver.2) was used).

In the light chain amino acid sequence (SEQ ID NO: 48) of the 4D11 antibody, the
boundary between the signal sequence and the variable region is located between cytosine (C)

at position 22 and alanine (A) at position 23, and the boundary between the variable region
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[84] Use of the nonoclonal antibody according to [62],
[64], [66], [68] or [70] for production of a
phar maceuti cal conposition used for prevention or
treatnment of transplant rejection, an autoi mmune
di sease, allergy or blood clotting factor VIII
inhibition. 31 [85] A nethod of producing a heavy
chain of a nmonoclonal antibody having an antagoni st
and thearistant PBApA LI behI#RE Bje G LBRPSTiaRel S vt peginne (R a

pomU0§1 @nlstlc activity is lowered, conprising a step of
%lng del etion or substltutlon of at | east one am no

i t
A5 40 Kafls OB IORE T FOUBCi Bty s

nucleot[@equdhee pRighRdréf ¢aislhe oG} & ﬂ(ﬁﬁﬂon 196585 eddhileN@) at posﬁéon 442,

constant region is froma human [871 The "nmet ho
as Seenamc SE@I HY NO: p86]Furthleeribe rvatinlde hagmm ih gIﬁ: |hghiac]mmm|ﬁ the 4D11

g [ 88) The nethod accordln% Zﬁ¥ to
antibody dias an gpiersid seguanceBaging fomsagine ﬁdJOQéllot1§3 todysine(K) at

t ant sybstitution of |eucine with
Posmonﬁk?gweéné%ﬁﬁgﬁﬁlﬁgs%‘% on 235 which is indicated by
the EU index as in Kabat et al. [931 A pol ynucl eoti de
provi ded by renoving the portion encoding the signa

The heaS@ QHENGRIEENB schiieicd BN UDNEOL 45 IRATAIRREBSHDY SEQ
ID NO 139. [94] A polynucl eotide provided by renoving

ATATGT@%3G@@W%W%%@@WAM@A&AT@MGCWGW@CTWGmCTGhE}GTGGCG
nucl eoti de re resented b I D NO 141.

G G A Ao BRI B A MO g pfErToaononce

CTGTCCé?yﬁﬁ5%ggfgTé*%TBt?%féGEfBHA?E&Gé%bTé%&G@ﬁqﬁiqggééédd%TGGATCCGCCAG

risin 'eas

ccccCASGGKHGGGGETGHAGT@@%T&G&@&bﬁﬂT@ﬂ@ﬁdﬁﬁA@ﬁd@éﬂG@&&E&h§éAdMlc@éGchCTC
substitution of L with V at position 3 8, substitution

_AAGAGTGGA¢ICAQF413TRC@mAGQOSEQﬂCcmA&KhCcaahsnt¢anGAm@cuthé?@msﬁhAdecc
£OS|t|on 62, substitution of | with Mat position
GCAGAC?@ﬁ Qgﬁﬁgfﬁﬁ?ﬁ??QSﬁCQﬁGﬂKCVW?H@T&C@ﬁTAﬁEﬁﬂGﬁﬁEﬁﬁT@CQACCCCTGGGGCCAG

ﬂggk f th Y at position 87, substitution
ceAACCE AEWCE\ECT%A%%@ i on 98, substitution of Kwith R
at position 109, substitution of V with Mat position

120 and substitution of T with A at position 124,

The heawhtledin ambstdcididegoase 85EQ IBINOCH)Iof ek 4L dnfibadyvar i abl e
regi on of a heavy chain of a nonoclonal antibody
NDLMCK&P“%&%@LJ@WREWW@NE@@P@LHQEHS@MW@@@SIWGN&GWKG

s SRR Ao B G B BB RO A R

vssag Position 75 in a variable region of a light chain

The light chain nucleotide sequence (SEQ ID NO: 47) of the 4D11 antibody:

| AGATCTTAAGCAAGTGTAACAACTCAGAGTACGCGGGGAGACCCACTCAGGACACAGCATGGACATGAGGGT
CCCCGCTCAGCTCCTGGGGCTTCTGLTGCTCTGGCTCCCAGGTGCCAGATGTGCCATCCAGTTGACCCAGTC
TCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCACCATCACTTGCCGGGCAAGTCAGGGCATTAGCAG
TGCTTTAGCCTGGTATCAGCAGAAACCAGGGAAAGCTCCTAAGCTCCTGATCTATGATGCCTCCAATTTGGA
AAGTGGGGTCCCATCAAGGTTCAGCGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGCCTGCA

GCCTGAAGATTTTGCAACTTATTACTGTCAACAGTTTAATAGTTACCCGACGTTCGGCCAAGGGACCAAGGT
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of the 4D 1 | antibody. Herein, reduction in ADCC and
CDC activities nmeans reduction in those activities as
conpared with the corresponding activities of an
anti - CD40 nonocl onal anti body other than the nmutants
descri bed above, for exanple, as conpared with the
corresponding activities of a nonoclonal antibody

roduced by the hybridonma 4D 1 | (Accession No. FERM
GGAAA%ﬁA? The ADCC and CDC activities may be assayed

by any knbvvn nmet hod, for exanple, the 32 nethod
described in the Exanpl es herein. The sequences of

mhe afEREOL At SIOBRSL 0 4 RS RO SR oBORD 0

MDMRVPA@AGCedwhys AR gqL ydpsd d QR DA PhTdR ASAGISHS R BNk APBRMD
BP- 7758) . DNA encodi ng variable regions in the heavy

ASNLESQYR$RFSCEBICTORAITISSLOPEDRANE YARFNS YPTaGGTRUEYRBNd  t he am no
- acid sequences of the heavy and |light chains will be
presented bel ow, respectively. In the heavy chai n

| SEQ | 45 f he 4D |
IR ey S o e e b (VSIP S 9P ihe 4B detleody 4P,

I d b
the bo@gﬁ Iﬂgtg%’e% 1%9 a? gggall}el}cgsénﬁig a-(eevaré Wg%’}?q C}%t]g%ue&rl?atween
"cytosidd &[0 la'ﬂﬁ@dit)’onb’m H&ﬁ?&t&s"ﬁ?e AT dt 3BLion W@gin@%@?gsﬂdgtﬁz between the

constant region I'ocat ed "bet ween adeni ne
varlablqorfgtdm ol %&oaﬂahtgmgmnne I¢d@ed latwomsidehme (A7t (poki€ion 441 and
ene prediction software (Signal P ver.2) was used
guanine) (ﬁ)@hﬁowldﬂw gena pedistign seftwarg (Sigesd P(@E@) #Bs NBd).46)

B P S SRR LD e o
boundaieNREM (RE iR s@n?egéé ﬁncpg%'\;ai' tab y?%i d 19l ﬁldé\{gt\ggen sg?me (S) at

at position~27, et ween e var
positionr Bgwehglueaming (@) aopsditioit 27, egtlahe bsuldegabdehtiaeR able region
: serine (S) at position 147 and al ani né (A at
and thepegngistanio Feglorgis ﬁn@@t@d dietiytep, serine ($hrai gbsidon dg7 omdi datihe (A) at
21% vy chain of the 4Dl antibody has a nucleotide
position eguence rangi ng fromcytosine (C) at position 94 to

( RASLL: een i-n,S
ST AL 8y T Y8 ol
nucleottﬂ@ﬁeqﬁ&de rbnglﬁg frbﬂdjytosl'}n'b?(@@t ?dﬂtl?fﬁ 8Gb 4dSEMIEDGE position 441, as
rangi ng from gl utam ne ( osition 27 to sefine
seen In (SBQ 4P POsi i3PonFurtlr, thﬁvm&aéhe rﬂglc@E@ 1D IN@vy 4fhain of the 4D11

antibody has an amino acid sequence ranging from glutamine (Q) at position 27 to serine (S) at

position 147, as seen in SEQ ID NO: 140.

The entire heavy chain nucleotide sequence (SEQ ID NO: 139) of the 4D11G4PE:

ATGGATCTCATGTGCAAGAAAATGAAGCACCTGTGGTTCTTCCTCCTGCTGGTGGCGGCTCCCAGATGGGTC
CTGTCCCAGCTGCAGCTGCAGGAGTCGGGCCCAGGACTACTGAAGC CTTCGGAGACCCTGTCCCTCACCTGC
ACTGTCTCTGGCGGCTCCATCAGCAGTCCTGGTTACTACGGGGGCTGGATCCGCCAGCCCCCAGGGAAGGOG
CTGGAGTGGATTGGGAGTATCTATAAAAGTGGGAGCACCTACCACAACCCGTCCCTCAAGAGTCGAGTCACT
- ATATCCGTAGACACGTCCAAGAACCAGTTCTCCCTGAAGCTGAGCTCTGTGACCGCCGCAGACACGGCTGTG

TATTACTGTACGAGAC CTGTAGTACGATATTTTGGGTGGTTCGACCCCTGGGGUCAGGGAACCCTGGTCACT
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In the light chain nuclectide sequence (SEQ ID NO 47)

of the 4D I | antibody, the boundary between the

signal sequence and the variable region is |ocated
between "thymne" ([T]) at position 124 and guani ne

(G at position 125, and the boundary between the
variable region and the constant region is | ocat ed

bet ween adenine (A) at position 442 and "cytosine"

GTCTCC(TF@]“’STA&PA%%%GQP@W%@QGYQM%C%W@@TQ&W@W@@fa@ﬁﬁ@%&mc

e Gl Pt e L SO S
CTGACéAia‘r%GGWQ@KCYCTQ@&%%?G’E&?@@%&EQ}CA%SWR&C%Q? t(_JvE?Sg?GTGGTG

vari ab regiron I s |'ocat e ween CytloSsine

AcCGT(}MSmdA@ﬁA@@rT@Gdcﬁimbﬂ@cI@éhc%cﬁ%ﬂqbﬁfh@Gé‘MGkﬁﬁcmcMG

boundary between the variable region 33 and
GTGGA%@&G&@(ITGVAGQQIMAITSTGCEICMMTbmameﬂdcySAMC@h@AcﬁﬁCGAGGGGGGA
position 128 and "arginine" ([R]) at position 129.
CCATCAREE BICHT FIgICHTCAMEAYGICAAB R £CACEET @A GATCTCRECHACGRE TaRRaT Praof GC
4D11 anti bod% has a nucl eotide seguence rangi ng

10T G IR T A g sep e TR T B (P agnTe PRy OTRoA dTocAT
' AATGCO%%@A&%C@&&GGGA%%AE TFQA%}%@AE&A@QG?&F ﬁgg%t ﬁéTCAEC(%CCTG

vari abl e regiron In aln o

CACCA@mtT@Qd%AMGéﬂ@mA@@T&Aﬁ@@‘?@%@&dﬁ@[&%b@&&ﬁ@f&ﬁCATCGAG
alanine (A) at position 23 to lysine (K) at position

AAAACCRIBICCASASERMAGHGEHQACDE N GOERCAGHTE TRRACY TGRAICOATCCCAGGAGGAG

_ nucl eoti de sequence (SEQ ID NO 45) of the 4D 11
ATGACC%@WTCAGCCTGACCTGCCTGGTCAAAGGCTTCTACCCCAGCGACATCGCCGTGGAGTGG

GI CATCGATCT CATGTGCAAGAAAAT GAAGCACCTGIGGITC
GAGAG CAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTICTTC

cmmc%ﬁ%%%%@ﬂ%%@gﬁm&u

GAAGCCTTCGGAGACC

GAGGCT@@M@@&@@W@W@ATM@T GGTTACTAC
GGGEECTGGATCCGCCAG

CCCCCAGGGAAGGGECT GGAGT GGATTGGGAGTATCTATAAAAGT GGGAGCACC

The entj BT SRGHEACC AT PR AER B NEAA AT G GAAG

L R L e s P S A SO RSSO XYIPRAERFAE

LEWIGSITHYCSACO BT SRAEmASK N AACE T BT NGRS NG Tie
heavy chain am no acid sequence (SEQ ID NO 46) of the

VSSASTK&BiVFPL@@’éRST BiEhT AAL VDN RITKR MK HIl ARG AL YASARRYNA VL.QSSGLYSLSS VV
SGPGLLKPSETLSLTCTVSGGSI SSPGYYGGWRQPPCGKG
TVPSSSLE R RS RGP R D TR BRI SYELF S SV A BISRIREMTT RP

VVWVSW&&WTKPREEQFNSTYRWSVLTVLHQDWLNGKEYKCKVSNKGLPSSIE

KTISKAKGQPREPQVYTLPPSQEEMTKINQVSLTCLVEGFYPSDIAVEWESNGQPENN YK TTPPVLDSDGSFF

LYSRLTVDKSRWQEGNVFSCSVMHEALHNHY TQKSLSLSLGK

In the light chain nucleotide sequence (SEQ ID NO: 141) of the 4D11G4PE, the
boundary between the signal sequence and the variable region is located between “thymine"
(IT]) at position 66 and guanine (G) at position 67, and the boundary between the variable
region and the constant region is located between adenine (A) at position 384 and "cytosine"

(C]) at position 385 (the gene prediction sofiware (Signal P ver.2) was used).
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VSSAS The |ight chain nucl eotide sequence (SEQ I D NO

47) of the 4D11 anti body:
AGATCTTAAGCAAGT GTAACAACT CAGAGT ACCCGGGEGAGACCCACTCAGGACA

CAGCATGGACATGAGGGT
CCCCGCTCAGCTCCTGEEECT TCTGCTGCT CTGECT CCCAGGT GCCAGATGT GC

CATCCAGT TGACCCAGTC
GT CT GCATé:T GT AGGA%AC‘AGAGT CACCATCACTTGCCGGEEC
sequence (SEQ ID NO: 142) of the 4D11G4PE, the

bounda%)%Wﬁ%@%%%%@%gmn ?qgcat% C%\(n:r;l;en C}&:TSiIlC (©)

at pOSIWGCA @WJW%%%&%%HT%%@%M

-and theGOETGNAGATON 113 GRANTTHATIATT STEARCATORR I TAGTAHACREGOTTR]) at
CGGECCAAGGGACCAAGGT 34 GGAAATCAAA ACG The |ight chain

positiolyhd%ho aci d sequence (SEQ ID NO 48) of the 4D 11

nti bod LGLLLLW.PGARCAI QLTQSPSSLSAS
‘%Eﬁ-{é%? %’Cﬁ}ﬁ @A%{W iehaip the%Dl 1GA4PE has a nucleotide

E TLTL.SS EDEATYY NSYPTF KVE
e Oy o R R A e
SEQ ID\QD: 139) RirtHepanhdhbRieh 1*89%’:1’?“3 echatnlﬂgf Q‘Aﬁ_‘ﬂ%%ubody has an

bet ween the si'gnal sequeRice an vari abl'e reg

amino dcaCsegeendeatnging frofcyliniae (8) at(doskibn @B tp Oidd @) a?%oﬁﬁ@in 128, as
t osi he gﬁ% at position 79, and the boundary between

Seenmsﬁgﬂwpl e region and the constant region is
| ocat ed between adenine (A) at position 441 and
guanine (G at position 442 (the gene prediction

(S ed)y. t y
the xR Bl 80l BgbEles DO oo B on
ATGGACATHAdBOYCCdsiecAduTunEdBGY Cc Detrveer it et @nabTeRABRRER ccaTe
and the variable region is | ocated between serine (S

CAGTTG”&%CCAﬁ@%iic?'r‘smfszGCT@TQT@]AJﬂmﬁAﬁQA@A@AGaGTmiAird:MrrT@chGanﬁAGT

CAGGGC%Q&? ﬁ i< bet ween the vari able region and the
A T ATB A AP ARSEAAS CRBAAGSITOGRCATCTATGAT

| GCCTCC;QA%#&GI ) g%égG&%@cﬁfcﬂAbgﬁcQ&G@éAGT&‘? ch%%%é\?%ﬁ%ﬁ“{}f\cc

Accor Y, the varia regron In

ATCAGcAdUETMT@M@W&@@T@TT@%&@Q&@@%@@%%@c§@A'?:%'rﬁ93Gc

fromcytosine (C) at position 79 to adenine (A
CAAGGGW@@GMICA&SCGTse@(WGGHT(SEQChﬂ:mT’I‘bﬁ@CTTEUdI@d’GZﬁTCTdAh@AG
ari abl e re(gcl on in the heavy chain of the 4D 1

CAGTTG%TFB%WH TR T AP CAE P O A M ERT ATE AR GG ABPOINAAGTACAG
TGGAAG@IIG%%"I‘QA&?CCQ@cﬁ&c@&?ﬂ&&%&c%GA@AG%SIECACAGS\G&GGACAGCAAGGACAGC

ACCTACAGC‘CTCAGCAGCACCCTGACGGTGAGCAAAGCAGACTACGAGAAACACAA.AGTCTACGCCTGCGAA

GTCACCCATCAGGGCCTGAGCTCGCCCGTCACAAAGAGCTTCAACAGGGGAGAGTGTTGA

The entire light chain amino acid sequence (SEQ ID NO: 142) of the 4D11G4PE:
MDMRVPAQLLGLLLLWLPGARCAIQLTQSPSSLSASVGDRVTITCRASQGISSALAW YQQKPGKAPKLLIYD
ASNLESGVPSRFSGSGSGTDFTLTISSLQPEDFATY YCQQFNSYPTFGQGTK VEIKR TVAAPS VEIFPPSDE
QLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQES VTEQDSKDSTYSLSSTLTLSKADYRKHK VY ACE

VIHQGLSSPVTKSFNRGEC
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position 147, as seen in SEQ ID NO 140. The entire
heavy chai n nucl eoti de sequence (SEQ ID NO 139) of

the 4D11GAPE:
ATGGATCTCATGI GCAAGAAAATGAAGCACCTGTGGT TCTTCCTCCTGCTGGTG

GCGECTCCCAGATGEGTC
CTGI CCCAGCT GCAGCT GCAGGAGT CGEGCCCAGGACTACT GAAGCCT TCGGAG

ACCCTGTCCCTCACCTGC
3. DefiNBesT CTCT GGOGGCT CCATCAGCAGT CCTGGT TACT ACGGGGGCT GGATCCGC

W@%@R?M@mewAmwmm
R R R Ao R PR BE A R SPERIr b omine

acid seddenbEAéabhéd0 Bl @lark et al., Proc. Natl. Acad. Sci. USA 83: 4494. 1986, or L
ATTACTGTACGAGACCTGTAGTACGATATTT TGGGT GGT TCGACCCCTGEGEC

StamenEAGEGAASCHMBICACS: 3303, 1989, and particularly, an antigenic polypeptide
GJT CTCCTCAGCTAGCACCAAGGGEGECCATCCGT CTTCCCCCTGECGCCCTGCTCC
expresspyanchacorfameapidBaells, DC, macrophages, endothelial cells, epithelial cells or

fumor W GGTCAAGGACTACTTCCCCGAACCGGTGACEGET G
A AT AP HA T TAGOE S T ARG A D40,

a full-1eACEQTIGNC6H S phiAchAl GBAGACGAAGACCTACACCT GCAACGTAGATCAC
AAGCCCAGCAACACCAA

ET@AMA@@G%B@AG@MVM@@H@@@@@&TW@E@%@S&&H&

GTTCGAGGGGGGA |
antibodipgs eret eSO Cht AR e rEigemNCAFEY ChaiGAPTSHOBORIPD, as

well as %&&&%@%&&Mé&d&é@d&%&%ﬁk@@m

an 1mm1§-:ﬁ) &%ﬁ%ﬁunn%obulms areG%r CRAd into 5 dlff re E E ?E‘E‘?E}&%‘Emtmg

of IgG, WW G8H G Further, IgG is composed of 4 dlfferent subclasses, IgG1,
CCAGGACT GGCT GAACGGCAAGGAGT ACAAGT GCAAGGT CTCCAACAAAGGC

1gG2, Ig{ﬁ@;@g@rwﬁg@&m}@d% 1sapgmposed of 2 different subclasses, IgAl and IgA2.

IeGl, I Wﬁ%&%@%@%% m%-l;Ac omosomes. The

ﬁ_,undam@W@Wﬁﬁ%ﬁ%%Jm%%mgm

chains) GREAGKA DB GTONNE (v e AChAR) CCARBCH SOHaT G HACof an
TCOGACGGCTCCTTCTTC
1mmunogROTATASCRGEDIRACHGTEEHCAIGACCALET BEbAGGACABAAATET GET resent

mveﬂtw@@@é%wmAmm@&mm&mﬁmmbm "A

functlon@ érlggljterlff t{x% nl;]v %e(ﬁ%émr&y Falerd toaglportl eq{"paﬂ?a‘le fr(agmgné) of the

antlbodmb%(%e%{— Lré—%WﬂW%@%W QKR SET%&%— Tﬂ}@%ody,

includiniy ﬁSSIek’d(ﬁﬁETE(hN,BSEkﬂﬁR‘«'&BL BV SHNEE Sl 2V AYNN AR RRVEECF V)
RYFGWFDP
and a nylggRs @QAEGBRSPQE&'DAA&MW@PEQWN@VN@@MWﬁM@de,

1998, TT]F F@(\e{‘lﬁ q_fsd SSW

Up to now, it has been known that IgG1 includes J00228, Z17370 and Y14737, 1gG2
includes J00230, AJ250170, AF449616, AF449617, AF449618, Z49802 and Z49801, 1gG3
includes M12958, K01313, X16110, X99549, AJ390236, AJ390237, AJ390238, AJ390241,
AJ390242, AJ390246, AJ390247, AJ390252, A1390244,‘ AJ390254, AJ390260, AJ390262,
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TVPSSSLGTKTYTCNVDHKPSNTKVDKRVESKY GPPCPPCPAPEFEGGPSVFLF

PPKPKDTLM SRTPEVTC
VVWDVSQEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTYRVVSVL TVLHQDW.N

GKEYKCKVSNKGLPSSI E
KTI SKAKGQPREPQVYTLPPSQEEMIKNQVSL TCLVKGFYPSDI AVEWESNGQP

ENNYKTTPPVLDSDGSFF H
SRLTV FSCSVMHEAL HNHYTOKSLSLSLGK | n t
AT390373 Ay ISP A T SR 58N dib e Qe B £ NBIO01 463 st AJOO1S64
PE.. the  bound t t he .si gnal
(he syhts A0kd S8 ind; Qs RREBRE WaFisi T 4968 ed et ween
il dRY Bidént invehtida, @11, Al gﬂ@ aﬁ@ C@ﬁdeagllrlﬂﬂio?ga F)S%] fﬂe)f the heavy-

position 67, and thé bdounhdary between the vari

chain coegin® fegivitofl 119 aaohsdyanid £1eBad dnsthé BLAKESk RehWeBE: et al. (Kabat
adeni ne (A) at position 384 and "cytosine" ([C]) at
et al., Jpquéncepnt p8Beis hbimgmneolpgiedi ioterest) 101 tRifik ediSnynay Refinition,
36._In the light chain am no acid

el ver.2) was used). ! .
fa%%f'dlfégﬁ'&élﬁ tsEed 3 1y ROEU mggx, dingerfangemfromu P tor 3@ by the EU index,
' I th i abl
Cr2 A2 R L TRk PO R b S e

index. and al anine (A) at position 23, and the boundary
between the variable region and the constant region

Tie I'nendredntieddpeest S pRgertt KhvatioR OmkdrsOfn kéBb&id which is an
"arginine” ([R]) at position 129. Accordingly, the

expressigarediceof elyinem-derivett entibaglytgeshai n of the 4D 11GAPE
\ aspa .nucl.eoti de se(rqu.%nce rangi ng from guani ne

| . éG) at
1SHE nregers g amation (mencg]lg Heding pba ligau tofsD4@ expressed on

e sorEQE RN e ol 4B A T o Fiain
 CDA40-cSPRSSNL GellsaRBh BOlch§QReadrRbi ABichAhe %bm%%ﬁé% q?%éﬁl&h%e CD40-

lysine (K) at position 128, as seen in
expressibg ZellThe' Aanhgongstici ghibodarefers uo | anoiritibed s equiepccl SEQgonistic
. ID NO 141) of the 4D11APE:
action. AﬁWﬁMMMMMWW@We the

. TGTGCCATC
expressig A AT CTOCATOCT COCTGTCT GCATCTGTAGBAGACAGAGTCACT

"ARACTYROCERRIMT ton of ihibiting bindi -
CACEAT T AGCAGT o AR PR AP A A RN R B AP SRARR G R essed
on the AAGICEGETGEANRCINEGATB cells, tumor cells or dendritic cells, or an action of

. GCCTCCAATTTGGAAAGT GGGGT CCCAT CAAGGT TCAGCGGCAGT GGATCTGGEG
- neutraliziggneinlegst oacpectaeitich the CD40 ligand makes on the CD40-expressing cells.

/ TT, T&fAA TATTACTGTCAACAGT TTAAT
"An ant%%?sw&%?am%o y Ila\%g such an antagonistic action. An
A DL ST AT SIST S G on

of B cells or the production of antibodies.

The present application clearly presents antibodies, or heavy chain or light chain
variable regions thereof by amino acid sequences. The present invention also encompasses
the amino acid sequences with at least one amino acid deleted or substituted, or added thereto,
preferably 1-10, 1-9, 1-8, 1-7, 1-6, 1-5, 1-4, 1-3, or 1 or 2 amino acids.

The present application clearly presents genes which encode antibodies, or heavy chain

or light chain vartable regions thereof by nucleotide sequences. The present invention also
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CAGI TGAAATCTGGAACTGCCTCTGI TGTGT GCCTGCTGAATAACTTCTATCCC

AGAGAGGECCAAAGTACAG
TGGAAGGT GGATAACGCCCT CCAAT CGEGTAACT CCCAGGAGAGT GTCACAGAG

CAGGACAGCAAGGACAGC
ACCTACAGCCT CAGCAGCACCCT GACGGT GAGCAAAGCAGACTACGAGAAACAC

AAAGT CTACGCCTGOGAA
GT CACCCATCAGGGCCT GAGCT CGCCOGT CACAAAGAGCT TCAACAGGGGAGAG
encomppsSEY i Tprdeasidei sequeniephwitle b leastammiermucieolide deefeé e sulfsSETEd, or

added thGipibpprelly {13 POARGAT th HombSsl dabIcoRVTT T eRsasidssaL
D Rl sarserding de BpetsEsRt VISR Vst FsoBiqided by

o AT L RE VAT BT S B P Y8 g

host celI[lhIh@KA@%EKHM@ErOIMHd%ﬁSH’WI@SE%ﬁgﬁ@eﬁﬁtaﬁt and punfymg it.
Definition The terns used herein will be define

Bé’-l Bsfor' mamm a plege oF bethsinid whizhpae seplitateny émthosincell by itself or
fers to pol ypepti de_having the amno  acid

can be WiepgRlr e da FNBRESaPE B tha hogd el eTthe PlasmibPdbA miatle derived

from ELRAHGEY, 7S Yigd 3 a3 g thesRTR gy o o A phage
"ﬁﬁt 1'1(959 REIF fcﬂotlréfﬁﬁﬁﬁahg&l lseﬁ%l? d)gl?ﬁ@ﬁrlgrh Eﬁ r‘s\ffi{ é%lcf)wg%sls 3‘16 target

I s, DC, macrophages, _
gene. EEzlu‘nﬁlem lof theliost @l hay (iiﬁ:lludéelﬁhcfdh@T’OEIS&'F@WChzaAé‘bhalﬂdcrletiﬁs,
anti body" refers to any nonocl onal antibody to a
etc.), ye@%&m@%ﬁlcelésr,&o&:mm CH c¢1h|etc.)|aadgmmcmu@ or a .
t t n, addi ti on, nantl ody! of the
F%r@é:ﬁ‘% IBW‘”}% gﬁc%}@asfkvmtg%ﬁ%@ H(lfed ¢ Begtic ‘E% jickimeeny mode,
c a I abl ik 0
such as Qﬁ%f Q%ﬁybaggen@iﬁéll ﬁ)gtgl%gt? n?adrz’gglyon J}J‘ﬂsp ﬁ)@:({ me§11 1oﬁgodrh{ﬁhxum

acetate, @hl@iuﬁ’n pﬂédpﬂ@ﬂe&raﬁa@ﬁbﬁih anBpcFedtiogt 1if Bﬂieﬂ t& RBSFR"he gene into an
ion which together constitute an inmunogl obulin.

animal, Hu aripedniateoghe mddenmckde nycroinpetionndlecttmpdiaibe oelipofection for
sses consisting of 1gG I1gA 1gM I1gD and IgE.
ES CeHSF‘B THEtear framspy Bé‘taé’@ﬁposed of 4 di fferent subcl asses,

Ilg 9% % esén? %\L n(L g%s é:gpure g%lfs é%a)l ge sqpézaa?aqlﬁ ﬁ ’culfudé cells,

culturedébf'lzﬂné.s.g@{l d?s'i‘@ptlecpﬁﬁ\t.t&qhbﬂ%ofi ﬂ)ﬂ&% sec?fg’tl ofttpzﬁlsm. To culture the

chr onbsones. fundament al’ structure o

transforiantua ledmimulsmmbﬁesfcﬂ: agphsse & 10kd tud stangohloge usliér Ehaé Bsture or
, somethixggl clelgehltnay be employed.

After the culture, if the desired antibody protein is produced within the biomass or cells,
| the antibody is harvested by disrupting the biomass or cells. If the desired antibody is
produced out of the biomass or cells, the culture solution is used as it is or after it is separated
from the biomass or cells by centrifugation or other means. Thereafter, a biochemical
process utilizing any chromatography, which is appropriate for separation/purification of
proteins, is employed alone or optionally in combination with another to separate/isolate the
desired antibody from the culture.

Furthermore, the technology of creating a transgenic animal may be used to praduce a

transgenic animal that is a host animal having the gene integrated into an endogenous gene,
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chai ns) and two honol ogous H chains (heavy chains).
The cl ass and subclass of an imunoglobulin is
determined by its H chains. The anti body according to
the present invention may conprise any class, any
subcl ass or any isotype of immunoglobulin. "A
functional fragnent"” of the inventive antibody refers
to a portion (partial fragnent) of the antibody
such agfpfraniggnishevine: firanggenia @oily e transaghig sbeepnar & fravisgendmpigr(Wright,

L TR T TGO I S —
. knal 8- ' | ti th D, J. :

srve 508 S5 YRS, SR Eu RO R b e b
. ANt i 9 idbmalin b j I d. i

vl of 988y, LBEPLIE 0, ) Gl ok scin

mediur? b7 300 mamdeny et degG@ivelynplepated FHRPZ3Own MASNet as used to
AF449616, AF449617, AF449618, 749802 and 749801, |g&3
grow, mautajnezndviieosghe kplrdiodna Xidb 10 Oprode@s4 InonktRAGI 3ftibody in the
AJ390237,. AJ390238, AJ390241, AJ390242, AJ390246,
S“Pem%gg‘g@&‘?‘?mmg 9 BEOPeiiss 9p thescultnredoybgdoma jthe pegose of the study
8 AJ390272, AJ390276 and AJ390279, and |gGs
and the@%’@?‘%ﬁg&h 1316, AJ001563 and AJO01564 (the symbol s

4. Amjﬁ.d@tmgp@ﬁ&ve i ndi cat es accessi on nunmbers of the
genes). In the present invention, CH, hinge, CH2 and

(1) AgoBidBiceatibodienot e a portion of the heavy- chain constant
region of any antibody, and are based on the EU index
Blae” mytans 9h theoggonistic @pledy aceerdilg to Beguesratasvantion may activate
the im roteins of .immunol ogi cal interest, 1991 Fifth
I PBHT PiOde e TFHRInoepinPEiaRgEallss Hiagh 1 Pas pp AREC and/or
CDC adih I bPERYer 1Y : : 230 by the .. .
oYY RS o ORIy AP RGOSy g8 AL S i ity
It is tharstpédted rhandesmitafime:ddbltstiRe AARuRYaciDRidEActibRd8Neh iERGual to or
“human anti body" of the present invention neans an

higher than thgcwiginghpetibady and theeoypaterssitpto EPdohespresdingacells which is equal
¢ I hur{Fn-qlgri.ved an igody gene. "Agonistic" refers to an
o or lowerhaghthgErighRLHUPRAY bi ndi ng of a |igand to CD40

the surface of such cells as B cells,
(2)An&%ﬁﬁ%§§%§ﬁP§ﬁ%% dendritic cells, or an action of

THeOMidhN&f thb Qint 2B CXRI-€PAb RS &] ﬁ:cmdﬁ% @lenk SRRt Ahenti
, effect which t h%o l'i gand makesyI on th CD4O-S . ntion
has the agdyrced SARGCcaid/s. CDAhaayapi ®hiparantd thedyimsdfier sntibdd@nwhile
. _anti body having such an agonistic
keeping a suppressive activity against immunoactivating signals induced by CD40L. It is
also expected to decrease the activity of signal induction i# vivo which is considered to occur
via F¢ receptors.
5. Pharmaceutical Compositions
A pharmaceutical composition containing a formulation of the purified antibody
according to the present invention is also within the scope of the present invention. The
'pharmaceutical composition may preferably contain a physiologically acceptable diluent or
carrier in addition to the antibody, and may be a mixture thereof with a different antibody or a

different drug such as an antibiotic agent. The suitable carrier may include, but not limited to,

physiological ~saline, phosphate ~buffered physiological saline, phosphate buffered
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action. An exanple of the effects provided for the

CD40-expressing cells is to pronote the expression of

CD95. "Antagonistic" refers to an action of inhibiting

bi nding of the Iigand to CD40 expressed on the

surface of such cells as B cells, tunor cells or

dendritic cells, or an action of neutralizing at
i.gand rmakes on

| east ffect which the CD40
physiolpgis %é*ﬁ &&90% S%ﬁlfiﬂg and bgﬁ“&ﬁt%&‘ﬁl%toﬁb%ﬁﬁ béaymatwel% the

antibodf T, Be g PR b o ped o Rl & BTGB e fingn aqueous
buffer aga@&: ﬁécﬂ’ bESR n@RE ﬁhirﬁ'lgbéltitcgl &%ﬁ)%ﬁ%ﬁ nla %’3 %ﬁdﬁ&%ﬁ'\fmhe oral

cells or the production o t1 bo

route, pl‘ eﬁlenba@mékdlCﬂidt@n sedheak| ntRkesRIt Snt@iiﬁxhs@@lﬁf e8ubc®faneous or
heavy chain or light chain variable regi ons 't her eof

intraperifgneafrimiestianiod dsswgiences. The present invention al so
enconpasses the am no aci d sequences with at | east _
Bmwalistiestie fi@rseuéflll@b dyja 6pmbipaten o ithe @ntikady £ teegpresent antibody
with a Sj:lhteble fqgent p&?gé%g#ulog@%&g]e s}iﬁgérp%gég%ﬂ)b%m }r;gSt’o 100 mg
t
per kg Cg‘%??%g&g%g'gg rﬁn& t B’e tQR a]ﬁﬁ tﬁntgﬁw 1'%k %’f}l f;]&]a&ggc? 8 ereks_

Wagi ﬁﬁsphtahﬁz{o%@ﬁicabyomp@ltﬁﬁi bfdiGe ?&@éﬁ% réﬁfﬂéi) T98n PESSERtantibody,
i nvention also 39 enconpasses the nucleo i de seguences

it is usedn ashinamubestisgtulaph Cantivg hleort ardieinfietiee egenvy fos lpbﬁlbgénstlﬂdudmg, for

added t her referably 1-10, 1-9, 1-8, 1-7,
exampl“’l ]?)epatiuﬂs A=1B4 €1D3°P V%uéar I’évarfﬂﬂ‘éﬁn&%l‘ﬂ%ls Wle hefPeS virus,

rdi to..the sent .invention
evtomedIig s LB Bl S0 RF RELS PPl SO o ay i halaria
trypanodotteOadiNtuBXiRlcERiIRE, é&ﬁﬁ;ﬁrﬁér aéeﬁﬁﬂfrfrﬁé}fgngﬁ thﬁsrs\’ﬁ%g%r cancer cells
into a suitable host cel harvesting the anti

with CB%mWéssed; uhdludieg| ﬁ')elekaanpie pheratip enmnet, éniddennshcer, lymphoma

' ifying it. The vector may be a phage or a plasnld

(g, H@@Pﬂk@w b’ﬁrphlgé”ﬁpalléld‘te@l%rfn{ﬂl@lahb@pla@@llﬂﬂ, wcﬁee.tscepancem lungagancer,
nto the chrompsone of the host

& d

ovarian $incel Sl SRpoR g s S8BT TGP SR oG RESTHE fia pbihead and

neck caﬁ@é}' lah&'Sth&tdBd a':gl_ﬁf fﬁr 36&1%%111 }{\? digadelCsu Haaqe{h%am The
ost cell I's

be from X phage. or trans or ma

pharmaceoticap asipedidr myy bé mddefdr bfcoinbingfdn BR{AE @bSveldigeab@dl I may be
ene. Exanples of the host cell may include bacteria

also use‘? Ese,qr@bm@mnaasadmvants"aca chngeer-speoific pe@tlde etWhon theghstnsceutical
cel etc.) and i nsect

cel |
ComPOSIEQP Ssan aFiagopis Péﬂtktrﬂs‘om ‘?ﬁ?};(é)%h%fha{“? a{hw@?fpl #g MAENQBIRAressant
‘in orgar! H‘Eu%p aﬂ?an'aﬁs(bre%% tl\% 01J ﬁl%}alﬁgﬁtﬂg age W £8P rejectlon in transplantation of

pancreatic islets, kidney or something efse, or GVHD), therapeutic agent for autoimmune
diseases (e.g., rheumatism, psoriasis, chronic ulcerative colitis, Crohn's disease, systemic lupus
erythematosus, multiple sclerosis, myasthenia, scleroderma, antiphospholipid antibodies
syndrome, autoimmune hepatitis, idiopathic thrombocytopenic purpura, Behcet's syndrome,
arteriosclerosis, nephritis and respiratory distress syndrome), therapeutic agent for allergy (e.g.,
asthma), and therapeutic agent for blood clotting factor VI inhibition. The pharmaceutical
composition may be used for a combination of the above diseases.

6. Epitopes
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such as nediation by calciumion, electroporation,
spheropl ast fusion, nediation by lithium acetate,
cal ci um phosphate transfection or |ipofection. In
order to transfer the gene into an animl, as

descri bed later, the nodes include mcroinjection;
el ectroporation or |ipofection for ES cells; and
%Jcl eh}f{ transplantation. In the present invention,

©ILINHEE SPEPRSs Of &%@ veatie dgtesmaigp efonaharKM3¢hbyl-19 and 2105

oIS S e R P LR T
antagorﬁitgc aétﬁ§9§{e§§§5?0§8|({%&‘?@wer lsglrhg g)l?%satt ﬁ))(relft[}) Q%%ldeg Antibodies

having 20mRbHRkING o€ b8z ditic R LGP W&tdhavéfat ﬁffettehf-‘ v%ﬂb‘iéJ fe%hon' fequence

the desired anti body protein is produced
from ﬂ‘tﬂs@nﬁﬂhe aboee lahshodidshisut amretddniuby the Ssahmar m&‘pechsbtyne of the above

di sru ng . the bi omass or cells. If the desired
antibodigss j b B%fy aigbodigssgnbe @btautedem sqqh@ mo@dawsdlescmml belowhe
ture sol ution is. used jt 1s or after it
@@16%# L BRnd R nenting P oty a0 B’S}tl‘%E’é‘Mth‘tong&ﬂta b same
akte m.ca cess
epltopeois t‘fllte ?ﬁ%ﬂg%g@c ;#g%g? fotr Jxﬁm%le 11918{:%1 tﬁay@é %r lg}néury%eld with

CD40 t§ fp&aﬁic&t MO okial Ehtﬂﬁ:tdhé%nfrgﬁt wHE@E&h@%mnbaoﬁﬂmnﬂB&ges competing
al one or optionally in conbination wth another to

with thg é‘ngﬁét-d% 1% entéltogly t foebindetei CBAO i istrachedf d@ordifye to the standard
ulhy Furt hernore, the technol ogy of creating a
procedur¢. 5 Jirgmrihe seraied)antibgdisse ap ebtbady hevipaibe same patters gbinding to

I ho ni mal hav ng the gene
the perflf BEng R4t 0 A BheBinRine Gesrbtong WOK methad descrived in
Exmnmggansgenlc bovine, a transgenic goat, a transgenic
sheep or a trans-enic pig (Wight, G, et al., (1991)
Bicopiesarh nial axgipnOwil8 32- 834 ibandn andrar gRainmeloN waifh &eference to
nmonocl onal anti body derived fromthe anti body gene
exampleganHoweyer: Hionpigsent amveptien nd hat bwted tedmbodimentsedescribed in the
1trans enic animal.. The culture of a hybridoma in
SXaMPIFi tr 0 can be done by using a known nutrient nedium or

Exampl@'ﬂ}’E)gjﬂ&srs lofihd gﬁﬁﬁyﬁoﬂ%iaxﬂdﬁ%hé aﬁg‘%ﬂﬁﬁ‘&g krom known

|a a mai store t he

myél:ltd:rCtﬂm@ﬁdnthﬂn@ @%ﬂh@le&eﬁi@ﬁ Q€ bR BRtboAP bR eMstefted o CHO
doer nat ant, depending on the properties of the
cells (AZGQurad anibedydoweessingecelar warsesaiotadhby SB4idy to angbatche stable

uItiJre met hod. 4. Anti body Properties
expression cell Iin

A mutant antigen was expressed by transiently introducing a vector into HEK cells
(ATCC).

An anti-CD40 antibody was purified from the above culture supernatant by the
following method. The culture supernatant containing an anti-CD40 antibody was affinity
purified in a Hyper D Protein A column (manufactured by NGK Insulators, Ltd.) or in case of
mouse IgG1 purification, a Protein G column (Amersham Pharmacia Biotech) according to the
attached instruction using PBS(-) as an adsorption buffer and a 0.1 M sodium citrate buffer
(pH 3) as an elution buffer. The eluted fraction was adjusted to about pH 7.2 by addition of a
1 M Tris-HCI (pH 8.0) or Na,HPO, solution.  The prepared antibody solution was substituted
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(1) Agonistic Antibodies The nutant of the agonistic
anti body according to the present invention may
activate the i mune system wi thout injuring

i mmunoconpetent cells, since it has an ADCC and/ or

CDC activity equal to or |lower than the original

anti body, while keeping ail agonistic activity. It is
thus expected that the mutant exhibits the

with PBR{m s ¢ diudsinigerabiane Al Wl0ctuty, sasufaeivuraddyotpectrigteboratories,
e ok 16,00 Pk, SOHEOLE, S0 LB YL OLOX LY LRy i
e SHE TP S0 o 2B POER 21, AR Por

Corp.) ACTRY brit@ntrRidnhe¥ AE §REREd | i "
P )ADCC and/ %r 1C[%C act ieb\?i ty (:agﬁrrlgd;?e‘g&t gﬁflﬁegfsﬁﬁﬁorg?#ﬁ%gnem of the

absorbanee ab2R{ynmdaking ! rhgapany.440BUppPr essi ve activity
agai nst i munoactivating signals induced by CD40L. It
Is also expected to decrease the activity of signal
B l% tion in vivo which is considered to occur via Fe
Xamp& g%tt‘?f?’ér.‘at’@.“ 9BRRiFPSE eut i cal Conpositions A

h ' 41 gl y fornul atiopn of .
FOEE R L SRS 00 RSP AR PO i
of CD40RVARKIfRA bySwelaifndhddy dach REsy2aRpSe 83 Péﬁiﬁepfn%ﬁdmtsm ID NOS:
i nvention. The pharnaceutical conposition my

49 to 1pP)efepats fyone dretGrtanminap by aicelhdgsecabhyrane aephadliste the N-terminal
_ diluent or carrier in addition to the antibody, and
thereof,feripe AL.niGarmaey)t hefheotreagtion thergnfidre mant canind iswelybaged on a

iLfferent .drug sych as_an antjhiotjc. agent. . The, :

convenflona Sqer BbpiFs Srgfeingke (& AtoBhEr i {RAPPENg, With synthetic

_ . . % ¢ . : . |

PP B ety S aToAT SR teb L S tRE L b SRR Bos.

KontenghneDsise] s 43 15 R fonsthniplé) ene thePinafishl edlofing iBahsithenf each spot
Alternatively, the_ antibody nay be freeze-dried for

was quaitified geingriumtieagér! (Boehsimger-Meumtesni Garp @ Fignrear A-1, A-2, B-1

dBZzéxqueous buf fer as described above. The pharnmaceuti cal

and B %onposi ti on may be administered via the oral route,

Phle ltegtﬁtsp&)rnﬁgé}?c[ g.ll% LY Hb(:i‘ 1 aﬁ%&yﬁrok&&&%éo%ﬁ?z%% él’gal 20th to 24th and

! nF rarT!JSCU . cut anepUS 0] In . _ _
41st pepide8Chi DIDSO4ntBOGY RBondy SedtEnBefifLebthv@ 28 Cand WULR rbaeb@des, a
y

a conbi nation of the anti body of the present antibo
KM341-1-19 antibody strongly recognizes the 41st and 42nd peptides, KM643-4-11 strongly
recognizes the 43rd peptide, F72 strongly recognizes the 75th peptide, 110 strongly recognizes
the 64th peptide, F4-465 strongly recognizes the 34th, 35th, 54th, 55th, 65th, 66th and 75
peptides, KM281-1-10 strongly recognizes the 21st, 24th, 64th and 75th peptides, 2B11 (novel
antibody) strongly recognizes the 21st, 24th and 64th peptides, and F76 (novel antibody)
strongly recognizes the 21st, 35th, 51st and 52nd peptides.

In order to confirm the binding site of the anti-CD40 antibody, a CD40-FC fusion
protein having a mutation introduced thereinto was prepared, and the binding ability thereto
was examined by ELISA. Since the anti-CD40 antibody does not cross-react with mouse B

- cells, five CD40Fc fusion proteins were prepared by partially converting the amino acid

sequence into that of mouse CD40. Binding of the antibody to the antigens was examined.
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with a suitable diluent and a physiologically
acceptable carrier, is from0.0001 ng to 100 ng per
kg of body weight, and it nmay be taken at a tine
interval of from2 days to 8 weeks. Wen the
phar maceuti cal conposition of the present antibody is
an agoni stic antibody, it is used as: inmmunosti nul ant
Th n%ﬁ@ti iral or anti-infective agent) for pathogens
¢ mEthof ulgr yerare thexmmante CIPAGEBE | fusien pproinsGs showm Below.  The
-\ LS V. intluenza virus, sipple herpes, virus, .
mutatic] §itwad bebon bV 885 Gioinea it PBAE sotencs in gasdp aphich the
antibo t I - ria, nQeso .
R s 08 AgfRe L O P PP CRRERABITE at o site

correspbuding Stohahd NGtiC epede Gitol ALBK t CTHRAREXRLES AR &DT at a site
i ncludi ng, for exanple, pancreatic cancer, adder

correspending tg theﬁ%phpﬂpa'de (o §AQ, HDKfIainn3 301&6&’_@@ QBB a site corresponding
ukem a, malignant nel anoma, pancreatic cancer, |ung

| euk
to the Z4th peptide igipdR; 4D Wawiek eonvisttad BEGW ah esite chrrespending to the 42nd
.1.canc olo cer rostatic cancer, and head and
peptide TR REGA and" CEAVAILT somieried VSt Porileacarshoning 1o the 64th
idedh s ' .phar maceuti cal . .
pepideChBROSSE, 98D pERgEL Tk ISy ROS! TIRELLA Rl s
(Figuresl2AeBs@d.C)l t THBYindIfsis SIS bTBEmbd (1P IR 2]3\% 'aﬁtrﬂl%cﬁiz has extremely
en

adj uvant for a cancer-specific peptide.
reducedgtinding eeilityl todID4@mutposThé maulisalsncoafitragbiiastht D11 antibody and

anti body,.on the other hand, it is useful as:

ZB11 har"ﬁ‘rfﬁﬁ%l%ébﬁ"ﬁ@%ﬂtty ¢ GD4PHER- t r anspl ant at i on
(preventive or therapeutic agent for rejection in
transplantati on of pancreatic islets, kidney or

Exampl& @ NBinlidgtc8l S of Qﬁi-@fh@)i%m{iﬁfcraﬁﬂﬁw 5 FBGRALA LT

aut oi mmune I seases (e rheumat’i sm psoriasis,

A& Raowi celllive mab svspemdadiih iaPB CrtoihgShuics ESI)RsonBYEAL 01165 NaN;

o|“EUS erythematosus, nultiple sclerosis, nyasthenia,
and 2% k{8 GoerRRCENHAtOMIE Mol Ol SFhei txdid suspensgymn droonelwell) was

. u irmg.gwe epat i ti i dj opat hi c_t hronbocyt openi ¢ .
disp ens%u&%u‘?‘ a, 'ggﬁc&lmg' Q%‘BrB - (mapyfactipedc oy, Begten, Dickinson and
C phtd 4| i S syndraone), . )

oD B oS R A 5D 3 e R ncupepd at an ice
temperatune foapeuhinatedd eAthubh@n 1BGO QGBS tbiHithah A6hA alMhihin as a negative

i nhi bition. The pharmaceutical =~ conposition may be
control waeedipwied ® T oosientattioornfd! ug/d imbdybridorme aslese nfedium, added in

Epi 42 The bi ndi i f CD40
an amougglf)ég(ﬁﬁﬁ é’l&g ]tfeﬁn.eith:@g I n. QE géetltglgg;g@?@qﬁg lSan\AﬁL;@di Ager washing
e p 59, 30 BREL O AR 34 PR, Ol
(manufaét@fdaesilt B¥@hdtn (BRAIRFod) AssHRBd BREVad RAL 5@ incubated at an

_ provi des anti bodi es
ice temperature for 15 minutes.  After washing the plate with SB twice, it was suspended in
300 to 500 ul of a FACS buffer, and fluorescence intensity of each cell was measured using

FACS (FACSort, FACScan, manufactured by Becton, Dickinson and Company).

Example 4: Evaluation of agonistic activity of anti-CD40 agonistic antibody to Ramos cells
5.0 x 10° cells/ml of a Ramos cell suspension was seeded on a 96-well plate at 100

- pl/well. A hybridoma culture supernatant or purified antibody was diluted to 20 pg/m! in a
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havi ng an agoni stic or antagonistic activity which
have a different variable region sequence fromthose
of the above anti bodi es but recogni ze the sane epitope
as one of the above antibodies. These anti bodi es can
be obtained in such a procedure as descri bed bel ow.

Wien it is intended to acquire an agoii~istic
epi tope a

s B Sl S35 516 o Taihen el o v
d_wi

A WNFRESEESHIRTL A6, 0 DR 4 B AR TIGBE st

(PharnfiRFERE NI Gyas Wideh Fopq}xéq\f@ﬂ’sl 1Aﬂagys?ﬂt\ﬁa90&¥ dédog\lgﬂ ﬂgné FACScan or

CD40 are screened accordi ng t e stan

FACngrtc(BedtundDwEm@cm ileCanpagned antibodi es, an anti body
~having the sane pattern of binding to the pepti de as

the KM341-1-19 anti body |s seI ected according to the
le 2. The present invention

od. di
Exampgap r}n‘a‘éltﬁgg% h?}?éoéxgwsw BY ati- §ﬂ4OW@raawnm antibede indpareos cells
19 AL e LS BR B  B8
uI/wellEX AR RidbmaFRLRS S Qﬁat%ﬂ{jorsﬁ'ﬂ ffeﬂ%?ﬁib@c[} Qs ?dg&ﬂtgoogoy 2 ﬁgﬁnl in a

anti gen protelns A'vector
mediumv,and ald sedieg Wik fded o ﬂl@t%hﬁab’plﬁ\@%tw@ﬂﬁ\‘;v@l@t el bMIQf a soluble
CHO cells (ATCC), and anti body-expressing cel rls wer e
CD40 I%Iné dﬁ&xx@ommonbamép@m af ait il L A @aptibedsi OVI2,CSikina) were
nmut apt, anti gen msaﬁ%x;)r essed by transiently

added o ﬂ%ﬁwnan thee BN H2g é‘élal L-welhphity at A9 ulwell.  After

. ant I; t ove
cuur 87 She A0, 2044 SO WESERUL! WPl HERE' DRGRRCHS, P Buvony
(PharmiigieR NTR#vatiscd ot b REIRT AhafRsl w&%{%wa%t QQQQ/FA@%
affinity purified in a Hyper D Protein col umm

(manuf actured by NG&K | nsulators, Ltd.) or in case of
gGL purification, a Protein G colum (Anersham

Examplpﬁas/ﬁe&é‘ilfﬁmsﬁntﬁ f&dMy agfBiigrin |3ﬁ@'q1¥0t anéibodit t ached
n Si tiagn buffer and :
b5 GG oot P0G i RE ety I e it ofuim-Jerived
com leEHﬁtf anuft@ured By 88lghh 863 | 8P rMBR L
P Gﬁaddl t1on gf %1 I l\/} Tr |rs- F&m(%a&g‘%g) gor"@%grftg?fdmam
Laboratsnésulemcd e anis, eQaiadsa) ant ifhadyors@hiditid@dNofV8S, were cultured in a

substituted 43
round-bottom 96-well plate in a total volume of 200 pL together with the antibody at various
concentrations at 37°C in the presence of 5% CO, for two hours.

After culturing, the plate was centrifuged to cause the cells to precipitate, and then 50
uL of the supernatant was transferred to a 96-well plate including a powder scintillator
(Lumaplate™-96: manufactured by Packard Instrument Co, Inc.) and dried at 55°C for 1.5
hours. After confirming that the plate was dried, it was covered with a special cover
(TopSeal™-A: 96-well microplates: manufactured by Packard Instrument Co., Inc), and the -

ray dose was measured with a scintillation counter (TopCount: manufactured by Packard

* Instrument Co., Inc.).

Example 7: Measurement of ADCC activity of anti-CD40 antibody
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with PBS(-) using a dialysis nenbrane (10,000 cuts,
manuf act ured by Spectrum Laboratories, 1Inc.) or an SP
col utm (Amer sham Pharmaci a Biotech), and filtered and
sterilized using a nenbrane filter MLLEX-GY with a
pore dianmeter of 0.22 pm (manufactured by MIIipore
Corp.). The concentration of the purified antibody was

R e e R SR Gl O caret e in the prasénce of cell
i r.ng: [ f ' ~ITer , pept.ide_cqveri
veving DR LA 8, R NRAH OB BTy REGAE RIS epencen
Cellular €gicvdkicitf hefedth iy ' i
A AL WAoo R AR SR el e or
complesB0) awmb ars potikodyr @unighemdtDrpehdeat (9tbtéxi6s), Indle@ffer CDC) were -

menbrane and acetylate the Nterm nal thereof (Jerini
measurggs b yeasyised Fyecangiabti on thereafter was carried out

BE FitpditeBenCRietiod s 200, doepbitbge 1WADHA ndRasbasstive chromium
51 ' ' d.by SP hesis." 51
() T b e BB b BR oM BB i PR s SRpditof ™ released
in the cilQitt S5 ITBOL PR cattfhids fhesdurddos fa%pérg{gﬁbfe) . In the

anal ysi s, %olorlng Intensity o spot was
Searitcaliy, eld” usigag cdlly ndf anBgekiTyBiRhta RgeindRADNSTIC CCL-86)
Cbrp.%_(Figures IA-1, A-2, B-1 and B-2). The results
were sUspgiIdpd e d S tiHaof ftala@lf sarumarFCEddy5Gsnk dAgINBgeddgefi Geblabeled
s, .a_2105 anti body

.ot 2 t 4t h d 1 tides,
sodium Sc?foarr]]ag% 31}1@& %@tmeﬁi@y Fﬁ%ll {ngre ?I 1:2 eginafar geferped to as Cr'") was
td . 1l [ ngl y, r ecogni
oded DO 980D wifRA Lok IB SRR RO AGEOSUE D ot
mediumr esogddedeand fie AddidmpeRd Hdeardéd By %Eﬁtﬂﬂ%laﬁoﬁ.eoﬂﬂgig?ﬁ%ﬁon was

the 75th peptide,s}lo_strongly recogni zes the
repeatedygpae;tipes tE4emeB Gt r o gloprpeatedivi theseltshe 34t h, 35th,

54¢ h, , 65th, 66 d 75 i des, KMR81-1-10

13 8 AP T 2 508 he belsd tapk ellg v MO0 Prelthy human
peripherft Blobf HHondgitear IOy QBBbIERE the RpepRRobscfar B ERERpte &
were cultiived BO8 YoundSBAt@MYbY-wWel GBS S L A6red tFa%c?b%%lm YothiSolume of

and 52nd peptides. In order to confirmthe |n%|ng
200 uL gdgethenfwithhihe amtibedSDdtOvaaiotis bosbentratidab40 37 fini Shedpresence of 5%

CO, for BLO ein having a mutation introduced thereinto was
2 OTBPE g¥éd, and the binding ability thereto was

Aﬁl)oéfl%f@§%§?¥fg§@%§¢w§s§e%%ﬁgo acgités;e[tg?ﬁ%s\?tgt% g%ﬁg then 50
uL of t@%éﬁ%ﬁ%ﬁé@%ﬂ%aﬂﬁﬁﬁe@?@ %aﬁ@%eﬁyplgt%ri%lﬂmné £ YOG 'O%inator
(Lumaplate™-96: manufactured by Packard Instrument Co., Inc.) and dried at 55°C for 1.5
hours.  After confirming that the plate was dried, the plate was covered with a special cover
(TopSeal ™-A: 96-weli microplates: manufac.tured by Packard Instrument Co., Inc.), and the y-

ray dose was measured with a scintillation counter (TopCount: manufactured by Packard

Instrument Co,, Inc.).

Example 8: Preparation and activity evaluation of anti-CD40 agonistic antibody P331S mutant
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sequence into that of nouse CD40. Binding of the

anti body to the anti.gens was exam ned. 44 The net hod
for preparing the nmutant CD40-FC fusion proteins is
shown bel ow. The nutation site was prepared by

i ntroduci ng a nouse CD40 sequence into a part to which
the antibody strongly binds of the peptide sequence.

ERE0 Bl AL, it Bren Toaitns b i e anibel (e dggeribed in

i i he 21 tide into SAQ ..
WO O0FNE, R SRR, Rk BB LGS S R ion s
in the Bhchenhi A2idihe $& E40ML £150 %@ﬁ%ﬁ& tﬁEﬁMg&ﬂlg antibody

site corresponding to the 42nd peptide into

and theCDAG rtibodyo a PaB 1 £ chul4HEA vk iitrciiut &l 160 the RGP ebiRint Rgloi8hereof,
64th peptide into QSSL. The nutants were prepared :
dbe bumandsbd @ngentacgingiofesrantijodsectpresging vettor MFkaG1-Val Lark

IDEC %ﬁ B and g The 1%nal sis results confirmed that the

( O5AsRIT BBy errmeiteatberraisd oG ELWRS RltFHytedyith ynan IgG2

[.L. [ d t .the 4D11
o ok R T s S ATFS B 5 B
mutatioeD4 QT2 clogfri]%rﬂfltﬁe %GZQdﬂ&'aﬁ‘tg”egﬂl g}ydsthrr%ﬁ APk F&??s?}iélg KM341-

agoni stic i body to Ranbs c A Ranos ce
1-19 hybaslomaspecsedfugaticn, RBEng TRIAONY(GibES BRI)SE S@nL@OI RNA
.0.1% NaN3 and 2% FCS at a concentration of 2 x
accordinggpnthe mpiguction] Jiis paibpdyn cDIND Vatiaklel Jegismswas cloned using a

smART REER 0L auRenot & iemirsbrl RAEHO s mBinypcortisgrto the
attache(i‘mfrgaﬁm? quf Siting cﬂl@f éw%%é?@%re{iﬁlosnl 5 \é\’gso&?%gltelg@f&aa%da template.

i ncubated at an 1 ce ure

- PCR human ka6 anti bogyriddo human ggf um al buglyy as a  yIgG3Nbe:
negati ve control was adjusted to a concentration of ™2

atat GCHAGCAGC AARGGCAC AT CEFTUT ECEEQIATIGGAJASHQI D aNO: 2)G  and
d then i ncubated at an ice

t of 50 .41
g G2 e e G AT TTA GO ACACR GOE AGAHORT C (RO PP aens primer
' : 25Q-.fqld diluted R.PE f| .
I SRR RN ST, S
' I ' A€ - d o
e, o LS80 S CI0F) 8, O e, 41 e
reactionyde impdi fiel @repluat waspirtfie8Byta)LeGEN POR pusticapen taddigtsted with

300 to 500 pl of a FACS buffer, and fluorescence
Nhel and ], 1apd jnespemtedento NelGindasontian thsi sequerRACSThis vector was

dens §FRSRREL, PACSEen, mnufactu e by ecton, Bl ek nson
I‘%(:}ﬁs@éry(vﬁfh BRY by %Q)nag?ln ichtl\ie?tea%’éobggry W Iﬁ@&?gd as follows.
Reaction at 98°C for 1 second, at 60°C for 30 seconds and at 72°C for 30 seconds was carried
out 15 times using NSKG2 as a template and primers IgG3Nhe:
atatGCTAGCACCAAGGGCCCATCGGTCTTCCCCCTGGCG (SEQ ID NO: 4) and
G28er2: GTTTTCTCGATGGAGGCTGGGAGGCC (SEQ ID NO: 5). At the same time,
reaction at 98°C for ! second, at 60°C for 30 seconds and at 72°C for 30 seconds was carried
out 15 times wusing NSKG2 as a template and primers IgG2Bam:
atatggatcCTCATTTACCCGGAGACAGGGAGAGGCTC (SEQ ID NO: 6) and G2Serl:
GGCCTCCCAGCCTCCATCGAGAAAAC (SEQ ID NO: 7). The amplified DNA
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5.0 x 105 cells/mM of a Ranpbs cell suspension was
seeded on a 96-well plate at 100 |/well. A hybridona
cul ture supernatant or purified anti body was dil uted
to 20 ghnl in a 45 nedium and the dilution was added
to the 96-well plate at a concentration of 100

gl/well. After culturing overnight, cells were
ti bod

fasmeS B AN E ace o SR Fop BT iy Yountd the o
CS Q
e YA B ORI B, ACTPES0 P o

30 se_ccmdpraadﬁt an°O Yol Ise@ﬁﬂ@%@k@ﬁﬁﬂ'cﬁﬁ'fﬁe afHhdsOOmery RAMhe and
cells 1.0 x 106 cells/mM of a Ranpbs cell suspension

IgG2Bap gvese eddad torthe mdGuwe hd pheatameatea&itdnl wavetdrriedPout 15 times. The

If.%ﬁv]| Mg_rm culture supernatant or purified anti body was
amplifi gemsnbway pleavied vaith Nhgl and Bamllt andl swbsfituted weith the IgGl

o858 S0 AR T Py
v ofpry gl FRAG S0 By MENESS RSB o o

NSKG256r pdotovel | . After culturing overni ght ceI l's were
harvested, and an R-PE | abel ed anti-CDO5 anti body
Ilﬂw@mrhoclg @ﬁpNQS)‘:dwaé pustied byrthe hboveehbthod Analeyslustedas terms of

i ed out usi ng{; FACS. Exanpl e 6: Measurenent of CDC

bindingag'? LW {9 Fimancrlciigusn ot 12gonikic epiyias Bigpre2 3500 The
t hu d
mucn GE LTG5S PP 5 B0 S5 e

serumderi ved conpl ement (Cedarl ane Laboratories

Limted, Ontario, Canada) at a final concentration of

Exampl % Mersirentitof 6DG actigity o6 biteHODBI0tag oS Meibbd P Btser infitaft
total volume of 200 L together with the antibody at
%ﬁ 6%‘”"3’0 Sricefeparebry dhe 33ove nmethedpr ed embbitofersft-derived

complerfgf ot rigthant S ansdis e G & gt piciesitimatinmed tha,
in a KIVBQ?DI 5@ antltb 2! & RE a5 %&{tr ¥3r otfrlﬁhtéfnl? rllt’ggﬂser CexBibited CbC

- wel pat I ncludin er ScCi

activity élgmﬁi;phttgt &l dI6is HifeaG&'tﬁ gy kand bAshE BN hand, wh
Co., Inc.) and dried at SISC@%G M:llﬁgg hgurs After and, wihen

a humancsgpplementyas tred, nohchapgeaves atmerved (Bgurei4B)was cover ed
with a special cover (TopSeal TMA: 96-wel l
m cropl ates: manufactured by Packard Instrunment Co.

pno 16, o 08 SRR ARG oy i

constant PegikR E6hverted

Among the anti-CD antibodies described in WO 02/088186, two antibodies exhibiting
strongest agonistic activity (KM341-1-19 antibody and 2105 antibody) belong to IgG2
subclass. In order to examine whether or not the IgG2 subclass is important for activation of
CDAO, recombinant proteins having an antibody constant region converted into IgG1, IgG3
and 1gG4, respectively, were prepared, and measured in terms of binding ability to an antigen
and CD95 expression enhancing activity in Ramos cells according to Examples 4 and 6.
IgG1 was expressed using NSKG1, and 1gG2 and IgG3 were respectively expressed using
expression vectors NSKG2 and N5KG3 obtained by substituting the NSKG1 constant region
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Instrument Co., Inc.). Exanple 7: Measurenment of ADCC
activity of anti-CD40 anti body 46 As anti body- nedi at ed
cytotoxicity, cytotoxicity to target cells in the
presence of cells having killer activity such as NK
cells or neutrophils and an anti body

(Anti body- Dependent Cellular Cytotoxicity,

i P AR MU LSSy S5 s
out aco@@?ﬁ@{cﬁfﬁ%ng@%ﬂﬁﬁ%eﬁ%thgdtpgﬁ g}&%&&{ﬁed1%5ﬁg{ﬁ.ﬁflgﬁé-s%c primer.

were neasured I'gG was ‘used”as a co

IgG4 wzeam:e&sa@nimgTBIBKO}iPES(mEﬂmh}ixrﬁ&%@ﬁdaﬁ?d as follows.

Radi oactive chromum (Cr 51) was incorporated into

The agijhaslyl promimfwas hexpteasagie becosdibgs to EBxdmplEEI anBindingofctivity to
1 released in_the culture solution cell death

Ramos g8l Grasesting Juman §DA0r 9llqﬂsg@4lsp&mmb@dy by thwaosantgm:ly was

ot o5 B AT RS 56K b 2195, owever,
these aﬁﬁ%}es v'?_?@re f'oluné 34 }Mggi?fg‘)s g%‘?rggsi% lelﬂﬁgl:iﬁg ac?iqu%lz Y Ramos cells

chromat e anU acture

reducednigyr B0%ak tnere (Eif@res SB-1 Qnda§B-@0 51Th1¥‘@1§3wﬁﬂgterﬂjt bRlyiME structure of
suspension, and the cells were cultured at 37C°for one

the varmblgrreglm)d[eﬁnmg the bolding regeai eftheastiladigedt abadthe keucture of the
di.um was di scarded by centrifugation. This operation

constanl,region. ghfe: eibORY @E BRI dor BROFETDRBANHis acthty of the 2105
t el | I.n the ADCC.ass
antibodf BRI 112 lFod | usmla o550 FOBE MBS 3?%7 AR the 1562
tanPRigi a8 iRbokd 98k
cons ant hg RTE ﬁogodescr | %ggglgpﬁ%ﬁﬂ{ eaag,%yg& cuI E‘lggvhpe\'fl the IgG2
structure puniged etthahe YAGAEHIcpé atae pfd{ﬁw&dft@ﬁiewueﬁltbﬂctﬁﬁbc OR) destribed

a total volune of 200 L together with the anti body at
below, %?frl?au $WAP FUEHI iapTiepred by sBTGtutiontdfa hingssregive. ofin B case, the

i h . th
o B AR A S L i
EU codb @B) %Qd 1w hﬁx%%l(ﬁ ?rﬁ@tc%B er SCI n?&ﬁ%&r&% f{OBrekke et. al,

plate | ato

Immuno@dgyn‘ﬁmiayt DSt 96, 33vam UfRﬁIrtﬂoﬁihlrbk{wE}ﬁﬁkﬁdrﬁs kg@i/ﬂ L{@nt and hinge
Co., Inc.) and dried at 55C for 1.5 hours.

region: Jﬁ@? i pthemeeaidnat 18G4, ﬁg@ﬂ@/Mhlngw ireglon:t Il c&hﬁ m&ms IgG4),

as eC| over opSeal TM A: 96- wel |
1G24/ R o othel s, B v Tosu o B nd o reons: 15G2)
were pre'pgr%d)resp@agleIMr fie KM341-1-19 antibody and the 2105 antibody.

A vector N5SKG2/4 for expressing the IgG2/4 antibody was prepared using a Ztaq PCR
kit (Takara). Reaction at 98°C for 1 second, at 60°C for 30 seconds and at 72°C for 30
seconds was carried out 15 times using NSKG2 as a template and primers IgG3Bam:
atatggatccTCATTTACCCGGAGACAGGGAGAGGC (SEQ ID NO: 8) and 24Chi4:
AGGGGTCCGGGAGATCATGAGAGTGTCCTT (SEQ ID NO: 9). At the same time,
reaction at 98°C for 1 second, at 60°C for 30 seconds and at 72°C for 30 seconds was carried
out 15 times using NSKG4 (IDEC Pharmaceuticals) as. a template and primers 24Chi3:
AAGGACACTCTCATGATCTCCCGGACCCCT (SEQ ID NO: 10} and linkH2:
tgatcatacgtagatatcacgge (SEQ ID NO: 11). The ahlpliﬁed DNA fragments were purified
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ray dose was neasured with a scintillation counter
(TopCount: manuf actured by Packard Instrunent Co.,
Inc.). Exanple 8: Preparation and.activity eval uation
of anti-CD40 agonistic anti body P33l S nutant 47 Gene
cl oning of anti-CD40 agonistic anti bodi es KMB41-1-19
and 2105 is described in W 02/099186. It is reported

t|V|t i.s reduced by converting Pro at
using 2 f;@&tp%glﬁ i, i e the JagermQmist ofithe Py puiigdlp N Adsagments were

By o e R
secondi Bia® chitRd | @E4ive Qﬁ‘l%sanpnfn%ﬂs' %gah'afif &R tinide tpéf@&g{a%gatcacggc

constant region of an anti body-expressing vec

(SEQ TRSKGL 1 Mawvereaidked {ol tREGikhes, BBE tétshfid rSactibe itk Rak e rowt 15 times.
abbrevi ated to NS K@) was substituted with human | g&
The aﬂtpélﬁsﬁ dif eragmene wagraleavid withoNbgl andsB4mHh 38 Isubftithigavith the

TgG1 0%113 Friagron ?ﬁ%ﬁ?%éésv?%w%? At Fan on Wt ar T ed o0t by
RS ORI oSl AROTR B Cont WAL 00 o
98°C foachéecdidngt gooctihesd £b%5ﬁdé% Q72988 wgﬁg@%@ﬁ ied\put 15 times

vari abl e region was one using a

using N&K6H4 4si cciatipbire kiidt praﬁerﬂlﬁkmegggtdc@ﬁ@fca&a@kaggatcdg@m ID NO: 13),
to the attached instruction. 1st strand

. accordin
G2Hin, BN GG AL BATGETRG CCACET TEOII RIS (SEQ ID NO: 14),

t empl PCR was carr out_w th tnlgG3Nhe:
tinket2, °7 Mahle facmtpgay CTREoCCRYEEC (BBQ | Bdio.  G2Hind:

ACAG?%%S%%%%@%&M&%&&%@%@ 303195 The
amplifiqdrDNBY fraghR@eRNeR pukFicd &it 220ERIBERGKitlon (KA Bk sht'ﬂe hounts of

cycl es each consisting of reactl on at 98C for
the two puirifad DN ffa@@ehtsrwae rsized ndBhesnften treatBbn fa098°lc fBrMuéRond, at

ne. After the reaction, the
60°C fo&ﬁ.&sg%)qnga arﬁﬁ[ L{%E 165 30 5@ﬁopﬂ$ ‘é(aS g,ayngd @mﬁE\pm@msmg the mixture

fi and Ba
asa tenﬁ)nwg%r pl(c;)r a rggmﬁ]{ andﬁlér%gﬁl ¥6 aéllq?‘il F h‘g X%‘g&u@'ﬁ_' t!?e SEPHF geaction
was carNRCEAr SWases, dahb Rggiasd NNGE, Méﬁ%‘%ecﬁea%ﬁ clﬁﬁl‘?el%d BamHI,
position 331 converted into S% prepare
and substigitbd with theRkeftlt donstamtre 8L of tie lemwaﬁor at 60C for 30
seconds _and at 72C for 30 seconds was carried out 15
A VeriQr NS/ 46 Kepepsessing dapR 4 wan @reparadesssfollg@8 NhReaction at

98°C for 1 second, at 60°C for 30 seconds and at 72°C for 30 seconds was carried out 15 times
using N5SKG?2 as a template and primers linkH: gggtacgtcctcacattcagtgatcag (SEQ ID NO: 17)
and G4CH1-2: GGTGTTGCTGGGCTTGTGATCTACGTTGCAG (SEQ ID NO: 18). At
the same time, reaction at 98°C for 1 second, at 60°C for 30 seconds and at 72°C for 30
seconds was carried out 15 times using N5SKG4 as a template and primers G4CHI-1:
CTGCAACGTAGATCACAAGCCCAGCAACACC (SEQ ID NO: 19) and linkH2:
tgatcatacgtagatatcacgge (SEQ ID NO: 20). The amplified DNA fragments were purified
using a PCR purification kit, and the same amounts of the two purified DNA fragments were
mixed. Thereafier, reaction at 98°C for 1 second, at 60°C for 30 seconds and at 72°C for 30

seconds was carried out five times. Primers linkH and linkH2 were added to the mixture, and
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at at GCTAGCACCAAGGGCCCATCGGTCTTCCCCCTGECG (SEQ | D NG
4) and &QSer2: GITTTCTCGATGGAGGCTGGGAGECC (SEQ I D NO
5). At the sanme tine, reaction at 98C for | second,
at 60C for 30 seconds and at 72C for 30 seconds was
carried out 15 tines using N5SK& as a tenpl ate and
prinmers | g&Bam

the sl 2 A O LS U T LA T RN ?Egérﬁov%l%ed with
Nhel aIYCD %arﬁm AARLb g %tlﬁg&?&%ﬁﬁ%ﬁe § & t@lg (fefj\{q%:’?' ng

purification Ki armun

Amctq:rdﬂﬁmem@m dxpRGSTRA ISGHR 22 wWH Bl%g ared N8 rf@lﬁfvtrsef Reaction at
reaction at 98' C for | second, at 6 for 30 secon

98°C fomnidsesond, 2t 60PG for3D) sreondsdmdwad 28Q@feri ﬂse@dﬁdsfwa/secahtdcﬂ&ﬁ}t using

rimers | gGr3Nne and | g&Bam were added to the
NSKG4:5.f (7aplathrend hiencas frakHl ogaatacgtocioasatioagteateet (REQ I8 NO: 21) and

oscnif BncH eGP EAERE (LTSS D, a

same tif@NEh&Tn 4188 FL1 sddGa NRIEEbc Y& P ecgn sKG%S I’7 oc 1180 seconds
i 5

fragment contai ni ng t he 'sequénce o

was careied abhe regii@es dhgest KeKaRt hsBal libm ﬁfé Nﬂﬁl é)‘f‘ﬁ"&rs G4CHI1-1:
incorporated into the N5K&Ser vector The anti body

CTGC%&@G@MGA@WCCCA&MACMQWSM nmdbhadonag3) and linkH2;
aluated in terns of binding ability to Ranps cells

tgawataf&%%}?téac@ﬂf EHE HYNPsPik ddei amplificd Fddr éragmgx)ts Were purified
d to troductio e P33
using afpb?:é/arl a ?%Ilrﬁﬂ\/v%{s:dttgétsa%%glg%%\}%t& | %?Wﬁl %‘f@ﬁg&ﬁ% FgHents were
mixed. Oﬁ'hé;@gﬁﬁclte'ac\!tidnyat@fii"@%ﬂ r 62804 aaggﬁd(gfdr%oas% 1 RQIXg 3 ttai‘z%gfrfor 30
mutant CDC activity was neasur ed ove e
secondsAvasabbied e fivertides.i VIErdne'@IImkaﬁﬂﬂmm Wﬁde@&ﬂth@%ﬂﬁﬁnre and
cells were used as target cells. The results confirned

the same fegetion was gankig@ Qut 13 mgeantmeléiedéhNArﬁagmy was cleaved with
&ser exhi bited CDC

Nhel anf BAGEH, bR Rledyit P Pl ekt et s AKOR e
Hifdi @ L4 - onﬁetrl%%e&‘iJéef a6 r%utla}‘f{am {kF h&ulﬂédﬂl -1-19

suppl enent” was use no C ange was opserve

antibodyAd3)d. thERAOPkexitbdy Ms%ﬂ&hﬂfedonAﬁﬁcifeﬁﬂtt h idt¥er SRBDYWITR Mhem and
of agoni st anti-CD40 antibody having constant region

the Oﬂgét&h\léﬁtzeﬁfamgvc&len atetms ©D Gindinpoatilty (Rgered Hed1 i mdWA-2),
hi bi t
However, on?y ?g](?26/4/4 gpbo%‘ theblglg/b%? lei(Q Iamtlbc)dygand the 2105 antibody exhibited

significantly reduced agonistic activity (Figures 6B-1 and 6B-2). The results confirmed that
the hinge region of IgG2 is important for agonistic activity.

Further, it was examined which sequence is important in the hinge region. The hinge
region is divided into three sites, specifically, upper hinge, middle hinge and lower hinge (Ole
H Brekke et al. Immunology Today 1995, 16, 85-90). IgG2-specific sequences in these
regions were respectively substituted with IgG4-specific sequences. Antibodies obtained by
introducing a mutation into the upper hinge (from Kabat EU code 216), middie hinge (from
Kabat EU code 226) and lower hinge (from Kabat EU ¢ode 231) were respectively defined as
IgG2UH4, JgG2MH4 and IgG2LH4. Their respective expression vectors were defined as
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strongest agonistic activity (KM341l-1-19 anti body and
2105 anti body) belong to 1gC2 T subclass. In order to
exam ne whether or not the 1g& subclass is inportant
for activation of CD40, reconbinant proteins having
an anti body constant region converted into |I,g3, 1gG3
and | g4, respectively, were prepared and neasured in

NKOHTENSR T AN il sh e B 0
accordih tdXabR R ‘Segunglc of é)lr&gns W@ﬁmﬁﬁﬁ%ﬁé&q Gtk 99%% edition,

and Tg& and respective Xpressed usi
BSHGESHDwWay 9&?;;@1%5 abBd{fa2vsan @eﬁﬁf&%‘f @@@@E&eldse*é%nd at 60°C for 30
substituting the NSKA@ constant region 49 with I'g&
second syl 4tgla3C foredpescbidselys caniidrow! I6rimg 18ingt NEKGYES 2 template and
const ant re ion was carried out according to the I1g&
primers| GeAeatiaratgatpai f(SEQ, 4B ndQin 25) and  UH4-2:

CACA%@%Z@%%%@%A&%&?&?&#@@F?M@EB%% —

reactlod/‘ﬁ@seé%ﬁ $3 aceﬁ%rOdC TS §@seﬁﬁmxlgﬁi82% 3%gse§r§:ntds was )éamed

Ranps cel ['s” expressing
out 1<ﬂVB4ﬂxm]:s 19 ugingi badska@pd tage %105teﬁ@!dt@0d¥nd’\’as pr1ﬁ‘1@Ps UH4-1:
affected by converting 1g& into 1gG, 19G3 g4
GTG(?&C@LA@&&S@TT MCWAﬁGme r(SEQ hE3 e NGt i bb)dl asl  linkH2:

ound t CD95 expr.essi on enhanci ng activity

Ve
tgatcataFﬁa%ﬁﬁ%cg&%I(géQ 12 Nfeed®by Ti’@%r@frllf'wérBNe‘%Ff@gmeetsaBerﬁ purified

s..shows t hat not e I
using a PR pTokiol R CaRIRSrbt Angf% nEPis mip el g e Piepts were
mixed. aThéreRdf ﬁH&tl(ﬁl RO8bO¢0:ST LHOheE 66%C f(ﬂ?_»o s%?(ﬂﬁ] F(ﬁ at 72°C for 30
regi on of the antibody are |nportant for
secondsagoniastddoualive timey  drithére liALAMnd ARk odye ﬁﬂiédtt@ﬂxe 1mxture and
KMB41-1-19 anti bOdY Thus, in order to exam ne which
the samg é‘ij’r%‘ﬁ“ s etsied gap15 dmmest aFhe graplified DA ﬁrqgmnemam\tas fctaeaved with
mut a in_which

Nhel a3 i S ieite i HESEG PomtRbreRupl: ses i St
I‘Pﬂﬁ@m W %ﬁ%ﬁ &s foﬁlﬁw@m Rgécttl aﬁ§8%§§o§ fi! s% u(glh at(#(ﬂ? for 30

a domai n swa t ant prep are ity

secondsAhd ge 72€0F0 30 skeondbi Iv@s @:@@@d oht" €3 tzrﬂék 0&a ‘I\%@d@f‘as a template and
i ncl udes the upper hinge (from Kabat EUgcode

- primers pj inkEE  hisagfecgt¢qtenentialgtgatcagEl (SBde JP6) NOd I2(§79veraﬂdl ngavi4.2:

ROV R g R T
. d

reaction %Y\%@@?btégr%égﬂdg géﬁ") ’éojf_l lgi af g eﬁcﬁ ?]t @%Eet‘é{ %Q] sgc‘oB@was carried

out 18theimdsegiwiy |IBSRG2 as a template and  primers UM4-1:
' GAGCGCAAAtatggicecccaTGOCCACCGTGCC  (SEQ 1D NO: 31) and  linkH2:

tgatcatacgtagatatcacgge (SEQ ID NO: 32). The amplified DNA fragments were purified
using a PCR purification kit, and the same amounts of the two purified DNA fragments were
mixed. Thereafter, reaction at 98°C for 1 second, at 60°C for 30 seconds and at 72°C for 30
seconds was carried out five times. Primers linkH and linkH?2 were added to the mixture, and
the same reaction was carried out 15 times. The amplified DNA fragment was cleaved with

Nhel and BamHI, and substituted with the IgG1 constant region of the NSKG1 vector.
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lg&/4/4 (CHL: 1g&, other regions: 1g4) and 1 g4/ 2/2
(CHL: 1g4, other regions: 1g&) were prepared
respectively for the KM341-1-19 anti body and the 2105
anti body. A vector N5SK®&/4 for expressing the 1g&/4
anti body was prepared using a Ztag PCR kit (Takara).
Reaction at 98C for | second, at 60C for 30 seconds

C for 30, s 01 nds was _carrieg out 15 tines
e o5 BEeDaef RSN, o REARIN . 98-G Gusisaspnd, at 60°C for 30

om0 P HARE R AT (S R, e i

imerdNO [in®H: j e en wt f I Y
primersNO [ir@H g%%h%t&?dﬁaﬁda@@atcag’ 3(“3‘5520 i3] 'or %gb and UL4-2:

second, for 30 Séconds and at 72

GAAGAECTEMICGRIE (ratdaigeahct BGNGCTGHICAISSRO MPKGH 34h DES the same
Pharmaceuticals) as. a tenplate and priners 24Chi 3:

time, reaaEIACAYSTCTIOA T GATATCEOEEEOCET seSHEDs labd WO72°TDjor B0ckeconds was
. linkH2: _ tgatcatacgt t at cacggc (SEQ ID NO 11). The
carried 5 @l 12 1RE f PSigHent SKGar oapur { Remla0 WidngPEMEGR UL4-1:
RAEEYE i u t :
TeCCONGE AR RN U SRR TIR Narn G 5% and s
tgatcatagggggth@gc t @BQCmhavo! 38pcond aRiRY ﬁl\f@rﬁaé%eve%&gspuriﬁed

C for 30 seconds was carried out

using atAGRepurifRratior ki, hgGhBanmanmholintdfiRic two purified DNA fragments were
i t.-atcatacgtagatatcacggc (SEQ ID NO 12) were added
mixed. ¢ Thenaftern seagiian atH83CHhe! senond,rae 461G for Iascoaismanddt FLAC for 30

oS T PR e SR 1 A S AL

. i . vect or ) :
e SRS EIRD 105 B V) cons v
Nhel anti@an€Hs andRaetituedd with th83:Gi toiistdnt FRERNEthaRsRE 1 Gkl

30 seconds and at 72'C for 30 seconds was carried out
Tl thieegespedsvendprvG K& ap snugart e of Thp K184 bid Sparitivedys and the 2105

. i nkH: tacgtcctcacattcagtgatca SEQ I D NO_ 13
entibod Y ST LN RE PP PO COTOT OO SEGA-1 and
6A-2). :\go%r,llg%}&%lﬂﬁ_g@ﬁhﬁﬁg te)%l%gl é:dg§i§‘1%?1f:§1ttl§rar§ %d (atggl%t%c%ctivity
to Ramo(eA(H IGHSeRANIMT §RTST RAARKEI R thokhdy

The anplified DNA frzg;;rrent S were purtlﬁqgi g&i ﬁh{a\ﬁhg%%%ﬁures of
upper hipge fid caddle higetin thnhingd eegiamire ampomnirs fof [gG@ibtME-dependent

. _$urj fied DNA f r]%gnents were m xed- Thereafter,
agonistiy actviity o theranggC1pdg artihodics KV 1- 4119 28d280%.0r 30 seconds
72 C f 3 : ried out five tines

Sf‘ifgﬁ%nlahgh%lb%ais? ﬁflaéc%oa%c%ngg nﬂggna%? rforI agon?slfllc ac![ikflity, a{ntibodies of
subclass other than IgG2 were converted to those of IgG2 subclass to examine whether or not
the agonistic activity was enhanced. In the examination on several clones, agonistic activity

of F76 could be enhanced by converting IgG1 subclass to IgG2 subclass (Figures 7A and B).

Example 11: Preparation of anti-CD40 antagonist antibody mutants

A DNA fragment containing a heavy chain and a light chain of a 4D11 antibody gene
described in WO 02/088186, whose original subclass is IgG1, was digested with BglII and
Nhel, purified, and then integrated into NSKG4PE, NSKG4P and NSKG4 vectors (IDEC
Pharmaceuticals). NSKG4PE contains point mutations S228P and L235E in the IgG4
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as a tenplate. Priners |linkH and IinkH2 were added to

the m xture, and the sane reaction was carried out 15

times. The anplified DNA fragment was cl eaved with

Nhel and BainH, and substituted with the |Igd

constant region of the NSKG@ vector. A vector

NSKG2/ 4/ 4 for expressing |1gQ&/4/4 was prepared as

foll.ows. R (gi nat, 98 Cfor | second, at 60'C for _
constans feeion, S NSl comtping armorit soMgieD ReRSRuinsthe 4864 eonssut region

: ' - i K& as a tenplate,.and priners |inkH
The anffody BRRein: S Sr0RER (B0 By R Bifipro dhg Paramethod.  The
antibod oA " : :

oy e RO PN AN Tets KRGS Ll index
Changeain biiditgf aotiva9 setamdsigd [3G4F 2inf fo04PBOio REFBNASIINRSs not

carried out 15 times using K& as a tenpl ate and
observeg r(Figpre 86) CHANMagoTECAADET AGAEGAGAACETHAEANGAGR0{SHQ arious
TG ID NO 19) and |inkH2: t%atcatacgtagatatcagggc &SEQ
gG4 mytgnty@ccosging terhis abaye Methed tofed thehentesmnistineeteviiynfile@ & does not
. i B rification kjif, and the sanme anounts of
ditfer fr?‘%éﬂ%\ﬁg} ff)}g:’ﬁ FSRUAREA 1ggr§ ts were m xed.

Thereafter, reaction at 98 C for | second, at 60" C for

30 seconds and at 72'C for 30 seconds was carried out
Examplé 1 ¥.&Extalumeion oPAIDTEC sctivitgand @mst h&tmﬁ%f\éﬁﬁ-@m@ag?ﬁif{s ffibody

m xture, and 51 the sane reaction was carried ou
mutantst j res. The anplified DNA fragnment was cleaved wth

A&E ¢ and. BantH1l d suybstituted with the 1 g3 constant

@ AP (8 REIGROWERH 6F 2k GRAX snutausieatibodies pisre evaluated
di [ 2/ 2 was prepared as follows. Reaction

acun‘u%?@ﬁ%%ﬁ%@?g%ﬁ%ﬁy at 60' C for 30 seconds and at

Second,
WinGusin hidfad 88004S ffRStof Eéﬁlfsi A8 OYE0-USBGing \BAF A% A target

tenplate and prinmers liiikH _
cells, twypggutants E2G4 aodtigGABE gatre agsHeSHEQlY DbNBe?1) hand ADCC activity
.. thCHI -2. GGIGITGCTGEGCTTGTGATCTACGITGCAG (SEQ I D NO
significaptly redyced g compared Wit [8G b at theopriginal g8bdagsoof the $EH6 rhfibody
(Figure t 60'C for 30 seconds and at 72'C for 30 seconds was
arried out 15 tines using N5SK& as a tenplate and

ORI BRRSyHTHGIL : GCAA SE
P R sy e B e e e PR Frse
cells. Tg@4NGrasFd)nd fEhieavarGD e fateeltyDNEnific AGRERNScURE @oRibhiel iviith 1gG1

. using a PCR purification kit, and the sane anounts of
(Figure ¥de two purified DNA fragnents were nmi xed-
Thereafter, reaction at 98 C for | second, at 60'C for
30 seconds and at 72'C for 30

Example 13: Effect of anti-CD40 antagonistic antibody on B cells

100 g each of IgG1, IgG4P and IgG4PE of the 4D11 antibody was administered to the
tail vein of mice having a genetic background whereby they were homozygotes for mouse
endogenous disrupted CD40 and harboring a transgene of a human CD40 gene (Yasui. et al.
Int. Immunol. 2002 Vol 14: 319). 24 hours after the administration, blood was collected
from the orbital venous blexus. After heﬁloiysis with 0.16 mol/I. of ammonium chloride, ah
FITC-labeled anti-B220 antibody was added to the hemolysate, and it was analyzed using
FACS. The results are shown in Figure 11. In the figure, the longitudinal axis indicates the

ratio of B cells in the total lymphocytes. IgGl reduced the ratio of B cells most, IgG4P
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seconds was carried out five tinmes, Priners |linkH and
i nkH2 were added to the m xture, and the sane
reaction was carried out 15 times. The anplified DNA
fragnent was cleaved with Nhel and Baniffl, and
substituted wth the 1gGlL constant region of the N5KG
vector. Binding activity of the respective four donmain

qp mutants of the KM341l-1-19 antibody and the 2105
feducea\r%f B8O daesse extrnhand Ige4RE radyesd the rsiodp fafrewcbriesser extent. 24

e BT WA 1551 Rl LOSE 1B SR UET L0
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exam ned whi ch_sequence is inportant in the hinge
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B I 2 ifi pces, ih these .reqion re . .
expressis St BT eCiRE A v aBOURT RO R bOER R SRl aBoniscc
antiboddNSCH QBh@si AR} NBEPY adhittve® AH Ginderd; ! {08
~ the ugper h?énggz (frorn E}l<abat EU ccg)%eeralé]i&é%d,& irlrll %((Hrgstﬁm of each
activatinh sgacefmayker dabaparet) withdgG226) 1gG4P.| ower hi nge (from
Kabat EU code 23 1) were respectively defined as
| gCT2UH4, 1 g&NW and | g&LH4. Their respective

s B RIS T B oS3 e
i i j : t et al.,
number! dFH 688 AdRd b9 a%t?fQ:DﬁFzgm?e[ h{¥c tdﬁt(l)l’g?%a et a 1991

Sequences of proteins nmuno al interest,

R i (exted onNP-BEGAsHHcomsienbe @ﬂﬁrglgaggs,--ﬁiﬁbgl%@ﬁ?l-acetyl-%hiken ¥~

.Reaction at 98" C for 1 second, at for seconds
globulin rrgnpgates: QR-6GBO distthwieds baBrafessoi dlitahi KIKUTANE Rescarch

., using. NOKG2 as a t lage and_ prinmers |inkH: )

mstiur T el R Bt e bbutronety rbism By mahiorke zel) ws

intraperfeOXFATdh]; SRk 8

g R ] TRV e S Dol 5ok ey, were

homozykofes 36 m@ASNERIogBtbud dishdptbd CT403hSRERSKS é"@rﬁn%gﬁer b4 human
out 15 tines using NSKGZ as a tenplate and priifers

CDA40 gpaa{irasy: et aBTGBACAAGAGAETVGAG: Gd APATERSIEKGHE SFQ. | DriNRdiately
E?) and |inkH2; tgatcat acgt agat at cacggc (SEQ I D NO

before the pntiganeseafratioane 40 ORAOP ugefesach antibedspwras adreitistered to the tail

vein. 100 pg of an anti-human albumin human IgG4PE antibody was administered as a

negative control. 7 and 14 days after the sensitization, blood was collected from the orbital

venous plexus. The amounts of NP-specific IgGl and IgM antibodies in the serum were

measured by the ELISA method. The ELISA method was carried out as follows. 50

pl/well of NP-bound bovine serum albumin (NP-BSA: 2.5 pg/ml) was added to each well of a

96-well microplate for ELISA (Maxisorp, manufactured by Nunc A/S) and incubated at 4°C to

cause NP-BSA to be adsorbed thereon. Next, the supernatant was discarded, and a blocking

reagent (SuperBlock, manufactured by Pierce Biotechnology, Inc.) was added to each well and

incubated at room temperature to cary out blocking. Then, each well was washed with a
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using a PCR purification kit, and the sane anounts of

the two purified DNA fragnents were m xed.

Thereafter, reaction at 98 C for | second, at 60' C for

30 seconds and at 72'C for 30 seconds was carried out
five times. Priners linkH and |inkH2 were added to the

m xture, and the sanme reaction was carried out 15

ti lified DNA fragnent was cl eaved with

* phosphigediiter (P Bontinfig S LRchy et Bt higbimashe Negiceach sérum difuted
: RSt ant. regl.onLof  the K ctor, K&XW4 - was .
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" 29) and UM4-2: %Amm%%ggggag%ata 1 ohbddy ebiid with

alkaline( SR@PhatasACa30p . Bidt 10Te04 anmd 020-0%), with ®BS-T wonini®B'16% Block
for I second, at 60'C for 30 seconds and at 72'C for

Ace (S paaelly s aded tapachetell, gad in@baiedus 3040 fioy NBKGRras Next, the

) | d.prj JI\44- 1:, ) .
micropi e:%a&t &s\e k?%pggygggiz é@@ﬁ;@:@ﬂ@@@e SPBURK‘)(. 503;;]@1611, Sigma
' : I I\I(g. 2
o, P e B RO LT 258 b e MRy 40

nm wasptedshiedaisimgna Kii¢ropfdrebd®. STHR rA0RYAeShOhm tNFidudd 13A and B,
urified DNA fragnents were m xed. Thereafter,

In the figuaes ithe lengitoding 4x0s indisseonayesadbtbied bl arondatisg o bal800-fold
conds was carried out five

... and.at 72'Cfor '30 onc
| d““tlon?ﬂh@gﬁaﬁﬁr?fﬁ@g T KR0:folh divnonci thassase atithedeMoantibedy) of serum

' . ion.wa arried, out 15 :
colce AR OBk 05 ATEERASS LA NESHEREEL 80 8Bt one i
The 4DNhehtis Bai RENgGANdr SEQPBLE lah et ¢ i .

const1 ant regi ong of t Eeg@mKG%%%gygﬂﬁéénﬁgk%ﬁmu%%n of NP
specific pg@panciM sntwidieswgualResmohglon at 98' C for 4 second, at

ngoc for 30 seconds and at 72'C for 30 seconds was
hangs ip the munber pEB cglls inghaprazhers bloot engbplean iartble mice used

for exalgirﬁ\ir&g ﬂ‘% elifjﬁa??? Elf i:%%ﬁ%iﬁg %ﬁﬁ&fyag%%ﬂ&% t\%éast ?naegsu(res gcclo?dill;g to the
GOABACTEACERTIC © { STGRICLTORREA PEQLP O

same m34) . At the s]g%e ‘?‘ﬁ%ﬁ%gﬂ%ﬁ%ﬁn a ?gé? 4@5%?01;1 ,4D“

antibodyatnd GheCld@P 3fitode wTdm landuadd hd' 1aib OF IBQeHe P ek dﬁ@aﬁ blood

. .. carried out 15 tines using NSK& as a tenplate an
mgmﬁcamly rasrepmpred with the IgG4PE antibody. Administration of 100 pg of the

T CCAgagt t cct CCGICAGTCTTC (SEQ I D NG
1GAPE 350 G PICAEIEE (508 08 g P db AN s onoRg Fhane efer the
antigen géﬁlitizﬂb%. a'ﬁbl\x}e(féx? %d%t(‘gt%gnmgﬁﬁﬁc{hgngeﬁr<|)rf tleg(ged to change the

ratio.

Example 15: Effect of anti-CD40 antagonistic antibody on cynomolgus monkeys

30 mg/kg of IgG4P or IgG4PE of a 4D11 antibody was administered to the forearm
~ cephalic vein of cynomolgus monkeys, and blood was coliected from the femoral vein after a
certain period of time. In the subset analysis of peripheral blood Iymphocytes, an FITC-
labeled anti-CD3 antibody, PE-labeled anti-CD20 antibody and APC-labeled anti-CD45

_ antibody were used for each cell suspension, and the ratio of positive cells was measured using
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using a PCR purification kit, and the sane anounts of
the two purified DNA fragnents were m xed.

Thereafter, reaction at 98 C for | second, at 60'C for
30 seconds and at 72'C for 30 seconds was carried out
five times. Priners linkH and |inkH2 were added to the
m xture, and the sane reaction was carried out 15

e anplified DNA fragnment was._cleaved with
FACS {q. Gl detb of CDgrpostinys el éfdlexxp&uﬁsmemp@@m Figure 15. Tn
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and thepreptrifggbdt at tmee rpth 49 @ors URRpGAr Ofoﬁxmlﬁiﬁut\é@et hﬁé IL12
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concentggtentti frattho rresitingeserual wdso messurejoningt & cmagkdyvilk}2 HIfISA kit

F76_could b ed by converting | g3 subclass to
(BioSofs{RINEpSPEL dng Fi o\ ecie s WARIBY™ IEFipt dB11 Mo merease in 1L12

produci P I f#e%“%’%i%lnﬁééyn%%s L0 R B L advever,

| a1 gbhd
maximuEt oss@gaﬁctl\%ﬁg g éh%%%ﬂ%ﬁxgﬁggﬁzﬂéﬁg& bp%, i dw)

digested with Bglll and Nhel, purified, and then
i nt e%Eat ed i nto NSKAPE, NBKGAP and NSKGA vect or s
Example | 1§ ff@ﬁ#n%’e@?ﬂ@aﬁﬂé@@ﬂ%«@w@@onn aiynsmplguptmonkey delayed

.at1ons ,S228P and L235E in the 1g&4 54 constant
hypersemi'ﬁ% g?{d NSK&AAP contains a point nutation S228P in

Nh*ﬂ@ &Q%gﬁQﬁﬁg%E‘tm B O ere llg?ad%dllgoﬂﬂéi erﬁl'sghl%ﬂ%; gensitized

expressed and pur| Ied according to"t ove ne
with Tdtheus aovtdido(lT )l Uil eDedleC FeteRdCbQ LRE) abOURuce delayed
nmet hod usi ng binding to Ranpbs cells as an index.
hyperse@%ﬁ@retq hTni ndt thy saoeitune, yl CominugeSl befdrg Gt sty G4 Rewsitization, 0.1
observed (Figure 8A).

and 10 'Rg/?gﬁg e W%?@Y 8RS F@%V@lwaé Iy @ steEedip each thirsnimals
three tnﬁ’és (}(ﬁEé QUSeck %Géxzmﬁhgrt]!{m? g&gc? e ql'IﬂQGdr?Et he bO\élehyll?S{sensmvﬂy

at“antagonr s act
Under anesthema by intramuscular administration of ketamine, sensitization was carried out by

intradermal administration of TTx to the back (50 uL/site x 12 sites) and intramuscular
administration of TTx to the femur (0.6 mL/body), and challenge was carried out by
intradermal administration of TTx to the thorax (10 pL/site, 0 to 10 Lfml for each three sites)
21 days after the sensitization. 24 and 48 hours after the elicitation, skin reaction at the
administration sites was observed and evaluated according to the Draize skin irritation score.
The results of determining the TTx concentration in each three sites were respectively a mean

value. The results are shown in Figure 17. Administration of the 4D11G4PE antibody
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differ fromthose of the g nmutants (Figure 8B).

Exanpl e 12: Eval uation of ADCC activity and CDC

activity of anti-CD40 antagoni st anti body nutants

ADCC activity and CDC activity of anti-CD40 nut ant

anti bodi es were evaluated according to the above

nmet hod. When using human MNC as effector ceIIs and

Xpr.essi udi cells as target «cells
appam?% hibatey é@dgw%a@@@%w readinecabserard 24 B ﬂ% 8 dquisgifter the
ADCC activity significantly reduced as conpared

admm]&?%ﬁﬁml g3 as the original subcl ass of the 4D |
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conpared with that "o Is as

collectédafr@@tthe Gbdral vel:g &P tM\l&Swﬁ@MRﬁvdon hene a%nﬁﬁé‘iﬂ ¥takte for 20 to
significantly reduced as conpared with 1g@ (Figure

60 minu®s, amk trepl @ntrifugdf ﬁteE,OO@)frprana:nroMnmaﬂaage)lﬁnsﬂS cminutes The

anti body on B cells 100 g each of %m bﬂg
antibody esapin the TestnEterIBY I Beg Rt usiag i BE ot hahe ELISA

o G G ) B G SR A R et o
960 SRS, DO OSBRI SIS e

to causb AWkstodtid @dsoftee tRetd)i Mex@ttheBupddhARd WaSdis@atde@ChRba blocking
fromthe orbital venous plexus. After henolysis with

reagentQ(phésphate/ bufist centavwmigy m5eh BoA)deas added Bb B@ch aedl ad incubated at

] anti-B220 anti bod S addﬁ%éto the henol ysate, and it
room tgmperaiyrg Vié%&“hé oc agk uvelk wap éﬁ@h%ﬂwmhna phosphate

buffer (Ehgufc)a o}lgail%lhgo ’va h?ellﬁirges l]{eﬁg sgrum h diluted with PBS-

IOO

T contahﬁgb‘S%/Bg% (lbg% [ e edld Hh&n&ﬁhh@n&f m 1‘391:?1‘[%11”95100 l/well)
| gGAP 55 reduced the ratio to a | esser eXtent, and

was addegG4 Rch sdlicad! inbebatalt aml teacted aom meratmxﬁ‘@fﬁvo ibbirs.  The
hours after the administration, the spleen was renoved
microplgieqvas wathed With RBa- lsthrertigpnssthes, a érO@ﬁa“plé dilugien [of a goat anti-

kAP SR o B D G S GRERER o) v
VPBS -T @&télpﬁgat g%cﬁ@% ﬁ%o %eiﬂg%éfz )éu:liJ ‘é\?%gch':%@g Jn%i m&Ji)?lted at room

temperat@s lﬂ'dnt @necodrr.s uwh, the nit@plaéswaLMashdd afth PBS-T, and then a coloring
substrate solution (100 pl/well, o-phenylenediamine hydrochloride + aqueous hydrogen
peroxide) was added to each well. The absorbance at a wavelength of 492 nm was measured
using a microplate reader. The anti-TTx antibody titer was defined as a maximum dilution
magnification to make the absorbance 0.1 and more. The antibody titer was 0 when the
absorbance did not reach 0.1 even at 100-fold dilution. The results are shown in Figures 18
and 19. Administration of 1 mg/kg of 4D11G4PE suppressed the TTx-specific 1gG and IgM
antibody titers to about 1/10. When 10 mg/kg of 4D11G4PE was administered, the antibody

titers were below the detection sensitivity at any blood collection point.
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C. In the figures, the longitudinal axis indicates the
ratio of B cells expressing each surface marker in
the total |ynphocytes. 4D1 1Gl was found to achieve
the same | evel of increase in expression of each
marker as in a commercially avail abl e nouse anti-hunman
CD40 agonistic antibody 5C3 (Pharm ngen). | gH4APE
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100 I'tg of each anti body was adninistered to the tail

apply aghgan strep@f §, 561 sdm therhuiffeh fordi® minbiesi nTheiplarelet gG4BEate formed on
oo vebbssy 289 somplered ey o eog e Contel. 1"
| observefl %kﬁ%gﬁﬁejtgfe cgﬁ'aet %rggc%éé al Wee%&g gr %%Vﬁl Ilnhg ggr&stj&As and B,
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was carried out as follows. 5 [ /vwell "of NP-Db
on the ko;gl}agm wated nP et bdish, nag Nie- Bead R2edbedogvithl Jhewasntad dadbéddies did.
h well of a 96-well mcroplate for ELISA
HC’V‘“’JVG‘(r Nﬁs?u tlgpd treaigd Uit menss) apy-hxmae GPEY fa(iPa did aatfen at platelet
aggregaAéC to cause NP-BSA to be adsorbed thereon. Next, the
supernat ant was di scarded, and a bl ocki ng reagent
(Super Bl ock, manufactured by Pierce Biotechnol ogy,
Inc.) was added to each well and incubated at room

Exampl¢ é3pigvrahtative of salsitityr of aatitCId D akigi@istit hetibodgach wel | was
washed with a 56 phosphate buffer (PBS-T) containing
Qpnmﬁme@ﬁnmdtfmde@nmbq@@ oflehe , 41akHc rangbmdmvmrae u:toeqaared and -
gl 3 PBS—% ta| 100 Bl ock rog '1-30 [/ wel | .

examineg {3 45, ob st Wel |nt ‘n‘?&*&Bdeé YR PERa tsaﬁ@med by

'respecti{e?';? é%\‘i?lf:l{l}@}; !é)?preégnl% Blab! %I,Pﬁt S287 NEBHY 4! BERESS Cells were
charged with a Protein A column (Amersham Pharmacia Biotech), eluted with a 0.1 M citrate
buffer (pH 2.7), and then incubated at 37°C for 1 minute and 10 minutes. Thereafter, they
are neutralized with a 50 nM phosphate buffer (pH 7.0). The oligomer content in the
resulting antibody solutions was measured using a gel filtration column (Tosoh Corp.). As a
result, it was found that the oligomer content increases in proportion with the incubation time,
and G4/2/4 produces an oligomer easiest, G4PE second easiest, G2Ser third easiest, and G4P

fourth easiest (Figure 21).
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Then, a 1,000-fold dilution of a goat anti-nouse |gQd
anti body or IgMantibody | abeled with alkaline
phosphat ase (Cosno Bi o, 1070-04 or 1020-04) with PBS-T
contai ning 10% Bl ock Ace (50 g/well) was added to
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observeitg be significAntsin dheBtD THed PEDAdminatdreb@dyip amblﬁ;b&ed @@4 If"he: vehicle-
anti body of 281 reduced the ratio of B cells in
adminishered 808Pal bl ood significantly as conmpared with the
| gAPE anti body. Adm nistration of 100 g of the
| gAPE anti body did not change the ratio of B cells in
Examplt26: ARJISEY of €DRY %g%ls”m&% uftlah §imb &1 Iﬁi@%' gen
sensitization. ver m nistration | gAP
Evh:aeugmd afrCID4ihed Burkite'h &ngghoni¥ecellr 1ade RamdsX 81HBHE hBcer cell line
_ ect of anti-CD40 antagoni stic anti body on
T24 (AE%}Eo#EﬁPga)s neperkatjcs caengiik jnoHs| WEAR ATICA,EIBE %) aad Capan-2

(ATCC,ﬁlﬁﬁgfbﬁ]tgdaggg IIH‘FEWM @’EPZBE S Of ; he f g{ g?gg]d was
|
o Rt N L

harvestdd| 3Ggl | Vi BEIC Nk @ Swere Nwdshddwidh aired etﬂd Qﬂéﬂ re% &Rkd B9 Dtaining
PE- | abel ed anti-CD20 anti body and APC- I abel ed

buffer capfeiningD45:2/mhof BOUG2Swer e The slinfiigy befferhwaeplepared by adding 0.05
p andthe rati o of p03|t|ve cells was

mM Efiﬂe’gsﬁ%gdo BOiNg 37IdeAmS (566 dmmabilined bojane setuen 6o RBRS After

incubati®f g‘ﬂ ¢E°'Cvf%r %?lmmutes thee (R l{w!fetrg washed S\*avhxt the Istrz]imfxllg tlillgt!ia‘er tw1ce| and re-

suspended in a 1:250 dilution of PE-bound goat anti-human IgG (y) (Southern Biotechnology
Associates, Inc) with the staining buffer. After incubation at 4°C for 15 minutes, the cells
were washed with the staining buffer twice, and analyzed with FACSCalibur (manufactured
by BD Biosciences). The same amount of a human anti-2 4-dinitrophenol (DNP) antibody
was used as é negative control.  The analysis was carried out using Cellquest (manufactured

by BD Biosciences) as data analysis software to calculate the mean fluorescence intensity.
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the figure, the longitudinal axis indicates the ratio
of CD20 positive cells at each tinme to CD20 positive
cell's before antibody adm nistration. | to 7 days
after the anti body adm nistration, CD20 positive
cells were reduced by about 40%in individuals to

whi ch the 1g&4P anti body was adm ni stered. However, 4

R R T,
obvioudPircdhel B GG PF tBOLL L%ﬂqg c\éﬁnc'olavqmrp 'st’%{/n%{l ﬁzgltl‘EE:é?g‘Aié&,zand thus

concéntration in ser nmeasure

expressiBatdT@h 4By @oshnfieabd ected fromthe fenoral vein was
all owed to stand at roomtenperature for 20 to 60

rri nutes, and then centrifuged at 3,000 rpm at room
erature for 15 mnutes. The IL12 concentration in
Examplpﬁé Efeqiof prig CRM0ngonatc asiedy @mhunymmgnmorrmlhkegs | L12

£ e 0 Hanasieeht s & 102 '?i‘%%?%i%ﬂ@éﬁ%?%éﬂcf&s and § S Copanca
cells W&g 99%%@1&%{}65%%% 19%1? maﬁj(g tﬁva & t tirn\llﬁg ?(50 uﬂ in a flat

on polnt. MBVGF

bottom 96-@&811%11;&‘{@ E;nbﬂufﬁﬁﬁrelig)%k%ﬂ} ' qgﬁ*ﬁ(os%ﬁ H’s’?%@”f VEhaR 4nleraa were
4t h anpl e 16: "Effect of anti-CD40 antagonistic

cultureda firi (iﬁ)ﬁgrurs,n‘}@ymnmodtrglumMMeresiﬁicayﬁﬂ, together with 341G2Ser at a
hypersensitivity nodel N ne male cynonol gus nonkeys

Conceanélpé qf it ﬁ%(aértﬁdl,w pafanl izh 87 ¥ninsthel pesepcs oA dVe Coed 10 pL (3.7

mBg/mlY TR Hﬁh}té‘ﬁf(dg%ﬁdg%gﬁcr@ﬁgﬁ SRR By sencr T angdded and
cultured! 83 B2NR thd gFese%cg dp Sr‘é/dﬁﬁ R s1 I?outr%?e 1&&%{5} (iegg Sjere harvested on

sensiti zati

Printed &itdrivad m&mfaﬁtn@demopsﬂkmmﬂei mnﬁl)afsﬁié b ®eeMEdio tall 8frvester
animals three tines (once a week) to exam ne the

(manufagfuredby Sfatepp) Instammts fnale lalay@:drerqzlpw}se nanple bag ¢manufactured by
s iR B b SR S L )
added, dj{] /thé‘ﬁ%g’aﬁ@%} e?gdgg% kv?lﬁ i ?lf éfﬂﬂ? Illztttpogl d?bﬂ%ﬁt%g g]a}ftr]lngﬂa 1205

Betaplatef mhdufaétarddng PRIacta L éip ')'L/ ROA¥ST g Thaldiengs §n 2 cells
carried out By intradermal administration of TIX

were resmwtwﬁprlaarv@smi lohs Unéfilted ¢(roenbifictifrédr byf @eriaatimet hnﬁ:@ using a
es) days after the sensitization. 24 and 48
harvesteﬁ&laﬁ@lfsthéii tyeerImERPeradRcoh, A Rrasial eaWenattaehadhe the back of

cch TSR LSS R EIad A0 SR RLS s e

thereto. r Q‘ﬁb‘ Igtigy QbsIRh EMLNOOWING sf.rlrlﬁll&ﬁfﬁcc%ﬁhfe? T@td‘lﬁt S0 factured

hree sites were respective nmean val
by Packa:réindttmwaf Coslion iMatixgty @cpﬂeﬁsed%fﬂenlsﬁitvﬁ\&ﬂ ks ©f) dbhgned by
4D11 APE anti body

dividing a mean of triplicate measurements obtained in three independent tests by a value of
non-treatment control.

As a result, the cell survival rates were reduced in all cell lines depending on the
341G28er concentration (Table 1). When adding 100 ng/ml of 341G2Ser, the Ramos cell
survival rate was 58%, the T24 cell survival rate was 22%, the Hs 766T cell survival rate was

| 15%, and the Capan-2 cell survival rate was 77%. 341G2Ser was found to have activity of

inhibiting growth of Ramos cells, T24 cells, Hs 766T cells and Capan-2 cells.
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58 apparently inhibited the del ayed hypersensitivity
reacti on observed 24 and 48 hours after the
adm ni stration. The effect of TTx on TTx-specific 1gG
and IgM anti body titers was exam ned. Blood collected
fromthe fenoral vein over tine was allowed to stand
at roomtenperature for 20 to 60 m nutes, and then
centrifuged at 3,000 rpmat roomtenperature for 15
m nutes. The antibody titer in the resulting serum
Table (V@S nmeasured using the ELISA nethod. The ELISA nethod
was carried out as follows. 100 I/well of TTx (0.5
Lf / &eji swasvaddded to each well of a 96-well nicroplate
for ELK®A (Maxi sorp, manufactured by Nunc A/'S) and
incuq§tﬁd at |[4C to cau&asam&mbgnQQOQQQQEde thereopn
Next , C§! %P%uperna;ant Was { scar dedjggnd g b e

recgeREdm(oghoap'rb%t_z "/ﬁ’fff%l.‘é Jrtai i 1#77%39/ +B§15]5\ g,?ra
S

S

| . b M-yl Z Vo PN = oo oofn
(o cqrtd aue | hAc ho- THL toagh STl ouds dasithl Ji h
a ph %ﬂzﬁﬁ mﬁ%@ﬁ%(qu2#§U%on ai Wi e 0. 0598 Hhen | 20
t hiecCapangs | N&89.94%adh 8884 di | Wt i th PBSI%T
contai ning 0.5% BSA (100 to 819, 200-fold dilution
di lution magnification: 2; 100 |/well) was added to

ExampleaehEffedtlof apdE Da0cigbaibeclaamddy 8aeiovse incO0 ing model
tenperature for two hours. The mcroplate was washed

(1) RamgiscpllPBS- T three times. Then, a 3,000-fold dilution of
t] - K | gG anti bod | gM ant i bod
Stk utemelePabicamss (N GRENAE I GO Jean, Thc) were
. . - i_ni . 5% BSA 00 49/ wel | dded, t
i B0 AR 1 TEA RS0 97, G0t
grafted (Ho6/Ehe DlRK(therkbe Mo JaPPhAErandBSMNARNEEE Y fubhoPBSatT100RMkre was

then a coloring substrate solution (100 |/ well,
measured- pliangdrérvedi@miceehdwidy @ anhar sigeof+5@ e €T Mt ywEre geBsified into
peroxi de) was added to each well. The absorbance at a
groups sgaly SPRSAGIIR obf1ve gpct m IRAHfraeuse 0644 1 G2 anda solatiasrio BPAukof PBS

i T SO M 5 T 15 i
‘once onGhe 168NEhyTRLE thel iR RA RO midsh Rl WP _1[1830%% @g}/h €A human anti-

absorbanceé did not reach 0.1 even at
human séiunutibomin (HASY asibbe wat escdhioWhepdtiveicgtifiels 18 and 19.
Adm ni stration of 1 ng/kg of 4D11GAPE suppressed the
(2) T24 wetle- specific 1gG and IgM antibody titers to about

1#%9 %\hen _18 r%/dk of 4AD11GAPE was administered, the
Saler 6ty ity EFERRY SHCHEC QNS RISHASE A S aack of nugle mice
three tinfds W% rQJnB'%jd, GRY lsﬁt%u'ta%@o&%} Eltafted into the back of six-week-old female

Balb/c nude mice (purchased from CLEA Japan, Inc.). The tumor cell mass to be grafted is

-

7.‘appropriately about 3 mm square. 10 days after the graft, the size of engrafted tumors was
measured. Cancer-bearing mice having a tumor size of 80 to 200 mm® were classified into
groups each consisting of five mice. 100 pg/mouse of 341G2Ser (a solution in 200 pl of PBS
containing 1% nude mouse serum) was intravenously administered to the cancer-bearing mice
once on the 10th day, and the tumor size was measured until the 29th day. The same amount

of a human anti-DNP antibody was used as a negative control.
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59 Exanple 17: Effect of anti-CD40 antagonistic

anti body on platelet thronbus formati on Bl ood

coll ected froma healthy hunman was divided into four

aliquots (each 6 m). Control human |1gCT4PE, contro

nouse | g&a, human anti-human CD40 | gAPE (4D 11) and

nmouse anti-human CD154 | gQ&a (5C8) were respectively
NH ggﬁdlgo the fractions so that each fraction had a
3) S ke oncentration of 100 ~Lghn| A flat perfusion

SPETOEAETAGETSE s 81y W BT SHER AR ko
eight-weRR1o]d! Ednh HE BaibTJ‘ﬁucté' ﬁﬁg (fnﬁr‘éﬁés@@ ik b%ﬁﬂrjﬁg%jg Inc.). 1 days after

anti bodi es was caused l[ow into t

~ the grafiatle $ikabf ez(giﬁﬁ@ipﬂﬂhbbr@w&bﬁ@ﬁs&éd € Sandér- Ueaﬁﬁ)é)hﬁcet &\ﬁﬁgea tumor

bl ood for seyen m nutes. Thereafter, a
size ofpaP dpi b‘i’%lﬂﬂhd@l‘by@eﬂaphﬁscbhmneoﬂmupsf eaclmsnsmﬂnge:f fioe fohiosy 100

nmber at .a _rate that can app a shear
ng/ mo‘é*@rogéélgﬂgif @ow/usiopdn 2R 1hef PBS ostaining rﬁ’)/ pidgsmotBRgserum) was

B N S
size waStfehgurdd uhBOgY 32@0 gy CRFEIYEE aWoLlk & aFﬂ 1%?1&3%&? antibody was
& ts are shown in Fi and

m croscope. The res gur es
used asB negdifvee dain@oll treated with human anti-1iuman CD40

| gAPE (4D 11) fornmed a platel et aggregate on the
(4) Capgai2iglen- coat ed Petr | dISh as the bl ood treated with

he ¢ rol antj bodi es However, the blo
£ éFBﬁWPHS"'n%f a%n%tqe ﬁ@fﬁﬁﬁﬁt@m@ww@w&feﬁdww&e baskaf six-

B iy S A R Y

graft tlfee@ieotﬁf éﬂgﬂﬁdd&ﬂm@fﬁwmgib%%réaf U&ﬁc&lﬁ%?ﬂﬁde%@%g"‘fﬁﬁnor size

corrpared and examned in terns of stability
of 30 tevh’i%atrm owerrethssifiedc irto Lgrmpsumhmamlg obtiat neide by10 or 100

Pectlvely tranS|enté¥ ressing AP, (APE, &Ser
ng/movse gt e41GISeri(a seiEkonE €0 HkolEBS coptatninge tf/oviiudh nzpuse serum) was

intraverlo {lgk%dnblést%reﬁl{gm cgfl%ep %Hrrl]?ggga?c{ega%faaﬂee t eCh%hﬁelﬁth éay, and the
tumor $iRC URAL @tbaired Ninfdl fRE d4tM &glt nﬂurillg)rh ﬂ%&o%%lwlantlbody (hIgG)

Thereafter, they are neut ized Wt

(manufqahmed)hﬁS%nbU@(ﬁ @Wwak pidd bs Qnegdilv@ cohirgiomer content in the
resul ting antibody sol utions was neasured using a gel
Thetumgr gronvte mhhﬂm( RHie s RGERY} yay caloadated fromghg folloivingifasmula.

ont.ent increases jn

f h he
100-L( PR isttaps A oAES TSR BB S GLP oadee ke mpapurement day -
mean n%g%gr%tﬁla? - g»f %41@3@@@5@?@%@%’ grg(%:) I?:)nsﬁf:ogay 0 Ssltz%% tdf— antibody

easl est
administration)/(mean tumor volume of negative control-administered group on the last

measurement day - mean tumor volume of negative control-administered group on the day of
start of antibody administration)} x 100}

As a result, TGIR exceeded 100% in the T24, Hs766T and Capan-2 cancer-bearing
mice, and a decrease in the tumor volume was observed in the mice. On the other hand,
TGIR was 73.4% in the Ramos cancer-bearing mice, and an increase in the tumor volume was

considerably suppressed in the mice (Table 2). Figures 23 to 26 respectively show the
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fourth easiest (Fi.-Ue 2 1). 60 Exanple 19: Effect of

inhibiting skin graft rejection by anti-CD40

ant agoni stic anti body A graft collected fromthe tail

of DBA/2 mce was grafted into the side dorsal thorax

of C57BL/6 background m ce having a genetic

background whereby they were honbzygotes for nouse

endogenous di srupted CD40 and harboring a transgene of
change an Higriamocralomgef sancanbiearing mige & whighRamogsellsiTeh calls, Hs 766T
cellsa@llé"SteE fﬁr seven da%]c,. 100 of a test substance 4D

N3 1-9EAE S WErSTEHCENE N 3¢ ni stered to the tail

vein 0, 2, 4, 7, 9, 11 and 14 days after the skin

graft, respectively. To inhibit graft rejection by NK
Table 2cel s, 100 g of an anti-asialo GW anti body was

i ntraperi épneal Igé/ dmnistered to all mce 3 days

before the "YIEBHRY8Bn and 1, 4 and 9 days after the

oper at i opDhHHOR EAiQ t s are shown in Figure 22. The

del ay i n' gr &l lingj ect Aowuniasf 340 6E8evaithibistetrd

significant in the 4D11@GAREhadmM i st(g)r}%@wgaoup as

conpar ed| Wi tRahbe vehicle- “adm nijsteredggroup. Exanpl e

20: Anal yST's P, CDAO EXpressi om i '”Jd%S% amor cel |
[ ne. Ranbe  EBUBRRC; cancer co ki nol S (doc,
HTB- 4) , panga—gﬂt{c_canr‘ P33 | {ne HO-2PEGT (ATCC,
HTB- 134) and Capan-2 (ATCC, HTB-80) was confirned by
FACS anal ysis using 341&Ser. T24, Hs 766T and Capan-2
Therishiliitpagatéalingiath cell §psis @ valug dnahe kst reehsumneniRéayos
was harvested as is. The cell lines were washed wth
PBS, and then re-suspended in a staining buffer

I 00 j Dl.: 1 g/m of 341&2Ser. The staining buffer was
pdusmglr‘tg&gdgircedln%y adding 0.05 M EDTA, 0.05% sodi um azi de

Ad§hoS0 innRe lEx'afné%@, e \inRE T AT !&Mflbtog}{l RBthe Al invention haying a
i ncubation at 4C for 15 mnutes, the cells were washed
constantsiegiontive vetieh aimptionff mtrotiwdedand andnti-€DBuspbodieid Wwiickaa part
ilutign of PE-bound goat anti-human I

1: 250 d PE- 9G (%%,
-of the strusgire REHS sBPdessdnimdsidyied vags el oftassther pibplass havetrednced ADCC
sy SRS S S GARELRRA Tip i M aynosy o e
t BVEL I HaWteeredaad %&bl R ' ini
presel (rranufnacat ur er(;l3 by L@%ﬁ%i og)g ioé?}%gg)eﬁ@@gs%ﬁé wal{xr?%&ﬁ{nng?tered o
a subjectaswmmpanid anfbddydiand thue phrebolised DNR) sadsty i body  was
used as a negative control. The analysis was carried
AdlpublisptiepsCohtenisestl natenh applicatioesdcited in this specification are herein

incorporated by reference in their entirety.

sequence Listing Free Text
SEQ ID NOS: 2 to 36: Synthetic DNAs
SEQ ID NOS: 49 to 130: Synthetic peptides

65




by BD Bi osci ences) as data analysis software to

cal cul ate the nean fluorescence intensity. 61 As a
result, Ranpbs, T24, Hs766T and Capan-2 had a nean
fluorescence intensity obviously higher than that of
t he negative control when stained with 341&Ser, and
thus expression of CD40 was confirned. Exanple 21:

Ef fect of anti-CD40 agog@gtic nti body on human tunor
cell lines 2.5 x 103 RantoS*P4S s, 2.5 x 102 T24 cells,
5 x 103 Hs766T cells and 5 x 103 Capan-2 cells were
respectively suspended in a nediumto nmake the total

1. voh Dhinlé0a lohscléndl ladtibo 20290l stic RERS hich binds t
(naﬁﬁ?actured by Fal con). é@ﬂ%@ﬁng ﬁ?@éé%, Cﬁ@%ﬁYéCIIHS ©

CD40, artetréi2 4hansraey chaih tomerdsdsam Hehhiugs and nfiddle singd dieditell from a
hours, respectively, together with 341&Ser at a _
human d g¢.eandraganstantoesion ygthnt least anco@ting grididebeted3kGubstitttad or with

resence of, 5% .10 7 /nL) of 3H 1 abel ed
at teasiPRSRIPR @Skl AHER it CaIbE ey SHRTHUBb S8 RHBen pogaapable of
increas?%qﬁ%egl%gsh'}gg.l[)t(%;ﬁ%/c%tﬂﬁ Cin the presence of g(r%i) ﬁtog d

" si X ho nos cell’'s were harvested on

2. Fhé hesiBéhath (ERAIAALT MERY 10WhBRS K iHaE B Ent ﬂe@i%ﬂ)is HEHN from 2

a 96 mcro cell harvester " (manufactured by atron
human [gSt runments, Inc.), and covered with a sanple bag
manuf actured by PerkinElnmer, Inc.). 12 nL of
3. Bhe heavatchaigarcerrdingde elhise 2 uvbereinythebymimiEGrisa humae IpG1l.

SR ok TR RS M
S O g R, D BBATREREPLE s TR,

4
5.
6.  The kesyetaiancddrdibg kd ahint DRRBEraiatie RendyIgBelk KiEABEG4.
Inc.) using a harvester (manufactured by PerkinEl ner,
7 The hgavy/chepeedcardingtil amasnaof alehed3 tto 5t vdieteac kaidfsubstitution of

-_ each fjlter, and.20 L/well of McroScint 20 o _

amino 4G5 iBe £ BBl KHIERHAR of ARGl Wisk Seigerd position 331 which

.o : - was neasured with a

" mdw{gcgﬁﬁfitﬂ%%gggdﬁgggaﬁ%l%??%pmunt . manufactured by

8.  RaSKRIIHnbNEkibBIREImERing thehedvy (RIPackEidfi88RAFSREEF @ims 1 to
cell survival rates (% obtained by dividing a nean

7. of triplicate neasurenents obtained in three

indgpendent tests by a val ue of _non-treatnent )
% Hsnbedn. chay geqasding tto aKeonsepd clgimyilvigl 7.r whersinptheeheavy chain

I IN IR LR N
hybridoRfA ¥S81 -1 - I\ B8RS NEIFERM BP-7759),

10. A monoclonal antibody consisting of the heavy chain according to claim 9 and a light
chain comprising a variable region from a light chain of a2 monoclonal antibody produced by
the hybridoma KM341-1-19 (Accession No. FERM BP-7759).

11.  The heavy chain according to any one of claims 1 to 7, wherein the heavy chain
~ comprises a variable region of the polypeptide represented by SEQ ID NO: 38,

12, A monoclonal antibody consisting of the heavy chain according to claim 11 and a light
chain of a monoclonal antibody, wherein the light chain comprises a variable region of the

polypepiide represented by SEQ ID NO: 40,
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survival rate was 58% the T24 cell survival rate was
22% the Hs 766T cell survival rate was 15% and the
Capan-2 cell survival rate was 77% 341&Ser was found
to have activity of inhibiting growh of Ranobs cells,.
T24 cells, Hs 766T cells and Capan-2 cells. 62 Table 1
Cell survival rate Cell |ine341&Ser concentration
_g:ggl/ m) 1101001000 Ranps98. 49%81. 68%%7. 77%05. 26%

keavy shain agoyging ¢y okagn 35%hedsin the heavy chain consists of a remaining
. 766T34. 679%21.50%4. 67%15. 18% .
portion Broviqesobin IRay g e e 58 MPS@%%&M% golypeptide represegted by SEQ
]LDNO:G!@gi -CD40 agoni stic anti body on nouse cancer-bearing

nodel (1) Ranos cells Six-week-old femal e Bal b/c nude

14, mn%o(:l%ﬁalcih%s% gdlﬁﬁ’[i%gf\hé%%ﬂu cHaltacko

laim 13 and a light
irradiated wt Gy radiation, "and 2 x 1 geclaflgl/ rm&ljnsea '8

chain offa Remodons| drsibogy, ewhdrbiautharigdu shyin @mektsest b tMainhi@ portion
.. back thereof. 16 days after the graft, the size of
provided pygesovingatthe sghaltshareacaiiom tire polypeptideGapreemtdsly SRG ID NO:
134 m ce having a tunor size of 50 to 170 nMmB were
" classified into groups each consisting of five m ce.
f 134 r sol yti,on in 200 41 .of PB
R R T R A e R
compris@iAnixpteR5i6H i vREAEd ) ;
D s e B A L L s T IR 80 1.
16, Bhéthoatajonalahtitwaly aodidingienelnins 8] wiverdlibthei MokddAsHal antibody is
anti body was used as a negative control. (2) T24 cells :
produced by avhasbromprising atheprefgi@nuiceior Jovieg thelmoltnantsotide represented by

sage i.n the back .of nude mce ee tines were
sEQ DI O ma e plusiiose sttrsm by SER THNG 1RE. back of
e X5 . d u ' fir .
1 BB L ex S e IR £ (PURDARH: DR i
comprisésSa variable region from a heavy chain of a monoclonal antibody produced by the

hybridoma 2105 (Accession No. FERM BP-8024).

13.

18. A monoclonal antibody consisting of the heavy chain according to claim 17 and a light
chain comprising a variable region from a light chain of a monoclonal antibody produced by
the hybridoma 2105 (Accession No. FERM BP-8024).

19.  The heavy chain according to any one of claims 1 to 7, wherein the heavy chain
comprises a variable region of the polypeptide represented by SEQ ID NO: 42.

| 20. A monoclonal antibody consisting of the heavy chain according to claim 19 and a light
chain of a monocional antibody, wherein the light chain comprises a variable region of the
polypeptide represented by SEQ ID NO: 44.

21.  The heavy chain according to claim 1, wherein the heavy chain consists of a remaining
portion provided by removing the signal sequence from the polypeptide represented by SEQ
ID NO: 136.

22. A monoclonal antibody consisting of the heavy chain according to claim 21 and a light

chain of a monoclonal antibody, wherein the light chain consists of a remaining portion

67




appropriately about 3 mm square. 10 days after the

graft, the size of engrafted tunors was neasured.

Cancer-bearing mce having a tunor size of 80 to 200

nB were classified into groups each consisting of

five m ce. 100 g/ nouse of 341 (XZSer (a solution in 200
of PBS cont ai ning 1% nude nopuse serum was

ravenousl ni stere to th cancer - bear |
| Pm“d%@ﬂﬁ% IghRoYHe 1&11 SSAveRseITeRNG B olgpendils éeme@nw@gﬁ%m NO:
138 until the 29th day. The same anount of a human
" anti-DNP anti body was used as a negative control. 63

23. (8 nelavy/8fIn 6&blding toXcla@P 1 CRhes{nRY %@a ch'éﬁl i€6Rdacel by a host

wer e subcutaneously grafted into the b

compriginghah-expreksion tectemal g Bied ;litﬂﬁnmledﬁdéﬂe@ﬁesérﬂed B)h&E@de Nonma3s.
CLEA Japan, Inc.). 16 days after the graft, the size
24.  dhe éﬁ@mfomehantth@dy scemdingsasirindg, Whereierthb ezmonlgnati aibody is

: ‘i a tunor. size of 50 to 140 . mB were classified
producg {\5 3%&&%%5&& Erestipp yeder having the palynageotids rapygacated by

SEQ I N3 R Ples e Rl Pefhpl Bl B & o o

25. E&']f‘olﬁﬁi&?e%hd@?é?sﬁés@ﬂe&‘b&gEWN@” the 16th day, and the

tunor size was nmeasured until the 32nd day. The sane

26.  Anpolpiuctotide mpmentamy SBIADENO: bagly was used as a
negative control. 4{1 Capan-2 cells 2 x 106
27, As|exprestion Eeaér laaivarthepalpmicieonde eccmbnglt(adeou%ﬂ.y

rafted.into the bac of. si x- ol.d fenal e Bal b/ c
28 A b Vo Oedse PONTAGEAGS ARG Hm 46 days

20, ahl& rets{lg’n &ft&f Vglglﬁe é&l?&c?gotlﬁgsg{c%&tdgfﬁtt%%ﬂi%lg’ 2¥3%4 2?

neas ncer Sl ze

30, aqlotspcoh%ﬁlsm&hwemeeim{dre@l:owlh%tcgaﬂﬁp@_each
consisting of five mce. 10 or gg/ nouse of

31 34m®2®empr(sa1§td)b expiressicnve2@0 apdordifig RBSaio02R ai ni ng 1%
de nouse serum was intravenqusly admnistered to
32. f\ SEATRRSISINEAF FFRICTHO PR eecopdidg kbl t he 13th

33, §foodP RehiRuabl TaiesRl FRaREr sk SHkRda bodn bty ds sivs

£ culthy
o ST, 940 0L el v o

of a mohodomdl laetifalyl fooh rige dubtoradnd/or tHetbsf.{ (mean tumor vol unme

34, g;ygge]éé%fs g:rod?lg?g rz]il nsl(t)negc(leodna?aru?tHJ%d?,nccntn?p(?lslmagstthe gﬁg? l(J); ecgﬁﬂﬁmg the
host according to claim 32 in a culture medium; and obtaining a monoclonal antibody from the
culture and/or the host.

35. A polynucleotide represented by SEQ ID NO: 135,

36, A polynucleotide represented by SEQ ID NO: 137.

37.  An expression vector having the polynucleotide according to claim 35.

38.  An expression vector having the polynucleotide according to claim 36.

39.  An expression vector having the polynucleotides according to claims 35 and 36.

40. A host comprising the expression vector according to claim 37.

41. A host comprising the expression vector according to claim 38.

42. A host comprising the expression vector according to claim 39.
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mean tunor vol unme of 341&Ser-adm ni stered group on
the day of start of antibody adm nistration)/(nean
tunor vol unme of negative control-adm ni stered group on
the | ast neasurenent day - nean tunor vol une of
negati ve control -adm ni stered group on the day of
start of antibody adm nistration)} x 1001 As a result,
TGA R exceeded 100% in the T24, Hs766T and Capan-2
43, Qdieess peRTAdAGNS Aiheayy elin af dewneelsral iantibary, tomptising the steps

of cut e 650 a0t R s e iheesm i, oS gy chain
of 2 moRBcIbiG leiggﬁylnffbtn% he CtquI%ra_Pé%llr g@% olas consi derably

suppres e mce ( . "Figures 23 to 26

4. A § b¥ th c ! 8 :
s oy 00 UM b 10 o
host acddsdiFig tilclained? & andtuCapadium; asd bisaingize hesadsal ¥elhdy from the
engrafted. Table 2 Tunor growh inhibition ratio [
culture Fli‘ﬁ@fAh%b?ﬂt of 34 1 GSer administered 10 ~Lg/ head100

~t g/ head, Ranps73. 40% T24109. 05% Hs 766T- 108. 55% o
45. Qe85 HEPSYERG fé%ﬁ?wrﬁ%ﬂm i Bomenesionahentpady haxiog aneqgonistic

it S0 3 BptLYF 0 5 TREGHS S Bl i e i v
e OO RTINS 50 SRS Ll G 6, DU e
from a hurdarafgGdtwitiCed @ippat hibgelynd a mdddlehhingepadrived dfork Rehuman IgG2,
.Structure of the subclass is substituted with that of
respectigglpt her subcl ass have reduced ADCC activity and CDC
o A TR 3B b Bt Sooh kb Y
region, ?(ﬂn&ﬁn Iﬁ‘%}%eg irhtéﬁ/ e: %d%@do%( an%é%gﬂgecfﬁl)ﬁlsa H@rﬁﬁh IgG2, comprising the
step of identifying a polypeptide forming the variable region, which is from a heavy chain of a
monoclional antibody capable of binding to CD40.
47. A process of producing a monoclonal antibody having an agonistic activity capable of
binding to CD40, comprising the step of substituting the upper hinge and the middle hinge of
an antibody, which is not either an upper hinge or a middle hinge derived from a human TgG2,
with an upper hinge and a middle hinge derived from a human IgG2, respectively.

48. A process of producing a monoclonal antibody comprising a variable region, and an
| upper hinge and a middle hinge derived from a human IgG2, comprising the step of
identifying a polypeptide forming the variable region, which is from a heavy chain of a
monoclonal antibody capable of binding to CD40.

49. A pharmaceutical composition comprising the monoclonal antibody according to any
one of claims 8, 10, 12, 14, 16, 18, 20, 22 and 24 as an active ingredient.
50.  The pharmaceutical composition according to claim 49 used for prevention or treatment

of a malignant tumor, a pathogen or an autoimmune disease.
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a subject as a therapeutic antibody, and thus can be
used with safety. Al publications, patents and patent
applications cited in this specification are herein
i ncorporated by reference in their entirety. Sequence
Listing Free Text SEQ ID NOS: 2 to 36: Synthetic DNAs
SEQ ID NOS: 49 to 130: Synthetic peptides 65 CLAI M 1.

A heavy chain of a nonocl onal antibody having an
1o #gdpRthdd of areveitioy, oniieatnent mfsa troalignmao tungie rae pathpgen or an

dl e
s R SGER] Gub T b oS, PRATRCE g GraRsion according
toclam‘ig nﬁBa‘% at Ieast one anmno acid deleted or
stituted, or with at |east one am no acid added

52 me@fah@moﬁ@a&mqisht%dds}racco%u&g% swen{erbf%[alﬁgﬁl id 98 RELBYs, 20,

capabl e of increasing or décreasi ng ADCC and/or’ CDC.’
22 and 24 fehprotleaioy, afhgpharraeoticl ogmpesitidransed Tor We@neoA of fieatment of
const ant on is derived froma human 1gG 3. The
amahgﬁé‘ﬁwm@haum%@g@lb%nwtmmn@maudme@se wherei n the human
heavy chai n accordin

h
5. 475 el o moteriond e 5}@&3@@% AT eac v Dsgapable of
bindingﬁtﬁ%ﬁﬂﬁ%e%@%ﬂg#%%p&% r&%@rﬁﬁ g%s $ﬁon ant \r’%?g?oéﬁ\g tqeast one amino

acid ds?&@@ro@“sﬂgsﬁt&e&' &l Witk atv‘ﬁﬂteélﬁ Erﬁﬁohéﬁﬂi@d&&qﬁe%u? D5 dBletion,
| g&4. 7. The heavy chain according to any one

substitutioaiomsddtiorobdng vdpabi of n$caea§m‘gw®$itam‘em:1gom andloreDC.

acids in the constant region is substitution of
4. Phoheayy dipinres@dingdolaiposh, tihsreiB 81 aamstent region is derived from a

h le cated by the EU index as in Kabat et al. 8. A
wnm1k% ocl onal antibody conprising the heavy chain

55. PSR Behid Qc&%ng BecIRin §4 &) %1:} gfe%rr{an IgG_}';r Q\E\kl]llﬂgr?y%hl

chain according to any oné o
56.  Tirechdaepulait bajording OlkinS &6 vheveds 't}@hlumamgﬁema fuiasm I:gGZ.

heavy chai n of a nonocl onal anti body produced by the
57 Ryaddadn plepikpgotding tocltiae 6 gdieoain Me. huRBRNEZGR: 7 159)n IgG3.

58.  The heavy chain according to claim 54, wherein the human IgG is a human IgG4.

59.  The heavy chain according to any one of claims 55, 57 and 58, wherein said
substitution of amino acids in the constant region is substitution of leucine with glutamic acid
at position 235 which is indicated by the EU index as in Kabat et al.

60. A heavy chain according to any one of claims 53 to 59, wherein the heavy chain
comprises a constant region with at least one amino acid deleted or substituted, or with at least
one amino acid added thereto, said deletion, substitution or addition being capable of
promoting the formation of the S-S bond between the heavy chains.

61.  The antibody heavy chain according to claim 60, wherein said substitution of amino
acids in the constant region is substitution of serine with proline at position 228 which is
indicated by the EU index as in Kabat et al.

62, A monoclonal antibody comprising the heavy chain according to any one of claims 53

to 61,
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10. A nonocl onal anti body consisting of the heavy

chain according to claim9 and a light chain

conprising a variable region froma |light chain of a

nonocl onal anti body produced by the hybridona

KM341-1-19 (Accession No. FERM BP-7759). 11. The heavy

chain according to any one of clains 1 to 7, wherein

e heavy chain _conprises a variable region of the _

63. @qu VEEpt Phaen peqsrdiag e eay pye SEJams R toFd, whereipthe heavy chain
compriIESHAR! Q) R5RA SRS 3" DS OE R bhtuce by e
hybriddFRNAS| Plceait] REPERWISS.F7ek he | ight chain compri ses

a variable region of the pol'ypeptide represented by
64.  BERbidoldNaY arthodP Bordsiting RE tRaRMYy Sk E?c_c@l?(ﬁﬁ’g?i &4int 63 and a light

a

~claim1, wherein the heavy chai'n consists 0
chain cpmpeising mgaripbletreginn ooy a dight thaim efwwongclbid asidilgnisd produced by

sequence fromthe_ polypeptide represented by SEQ ID
the hYbN%’m?ﬁ@.”iﬁ.cceﬁ@l% cl%ﬁ%(f BBr7/f®ody consisting of the

ayy chain according to claim 13 d l'ight. chain .
5. TRCKAG Rl RGO i R ot 0%, AL Flrins Shdo (4 ghfistirufis heavy chain
: . . .L,enovi ng
compr €038t i LTELOVDLBPELH A POSELED U 1TV, |
66.  R¥ndrcRlonk] Mbodyl Sshsislig off R Ha@AN dhaeh&cBr LR dMiRG64 £hd a light
~claim1, wherein the heavy chain is produced by a host
chain of ermeicsiong! antibedpy wheieonthedight chdimcomgritdsea variable region of the
al ynucl eot i de_represented by SEQ ID NO 131. 16. The
POlypePE‘EﬁB@rﬁﬁ?ﬁ'iedQﬁtsiE&ﬁ%N&'égr ding to claim8, wherein the

o7, TR RERR SRl BANN 16 RROSEES AR B REbe” B Eni of o
€SS S0 SR MO T VB e
by SEQdDA¥Odi4y to any one of clains 1 to 7, wherein the

heavy chain conprises a variable region froma heavy
68.  Amanaclenalantibebieamsiating af the beyvymheihaseording torrdaim 67 and a light

. bri d 10 I . . FERM BP- 8024 18. A .
 chain Oﬁén%l'&?llfgﬂ@‘?a%&ﬁglﬂéﬁﬁﬁﬁ%hﬁP@'F\ﬁwgt 6§a’f’h°é’nﬁ‘é%‘i g fighpining portion
povid$55 2 o 8 S A b ol QpRQURIA ) Bt wo
142, anti body produced by the hybridoma 2105 (Accession

_ No. FERM BP-8024).

69.  The heavy chain according to claim 53, wherein the heavy chain is produced by a host
comprising an expression vector having the polynucleotide represented by SEQ ID NO: 139,
- 70.  The monoclonal antibody according to claim 62, wherein the monoclonal antibody is
produced by a host comprising an expression vector having the polynucleotide represented by
SEQ ID NO: 139 and the polynucleotide represented by SEQ ID NO: 141.
71. A pofynucleo‘gide represented by SEQ ID NO: 139.
72. A polynucleotide represented by SEQ ID NO: 141.
73.  An expression vector having the polynucleotide according to claim 71.
74.  An expression vector having the polynucleotide according to claim 72.

75.  Anexpression vector having the polynucleotides according to claims 71 and 72,

76. A host comprising the expression vector according to claim 73.
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19. The heavy chain according to any one of clainms 1
to 7, wherein the heavy chain conprises a variable
regi on of the pol ypeptide represented by SEQ | D NO
42. 20. A nonoclonal antibody consisting of the heavy
chain according to claim19 and a light chain of a
nmonocl onal anti body, wherein the Iight chain conprises
vari abl e region of the polypeptide represented by
7. gétst‘i EPIRRY Singzthe spressipn ‘F?@W_\?C%‘iiﬂﬁt%@élmg‘l-ng to claim

| in.the heavy.chai ists af. i ni
n A BB S B R e
5 e g S PSR B o b v
of: cultafis®t@i igt icofdify B ddimATelin% bilGhé mehid; An@bbining a hea;ry chain

nmonocl onal anti body, wherein the |ight chain consi st
of a masbclanal entibeviynfgoip dloet ¢udtnreésahdforebd ltesd by r enovi ng t he
i gnal sequence fromthe pol ypeptide represented by
80.  Apmpeess Rbprodugiag azlgonqql@ﬂaﬁe@wdth@qmpramgothdiswgs pf culturing the
ot aof R AP 3 e PR SO D Gt bt o e
aﬂnnegﬁy&qmgmgﬁtide represented by SEQ ID NO 13 5. 24.
The nonocl onal anti body according to claim8, wherein

81.  Ahpharaweali@Nabmpbiitibe @Mmbﬁsin%) HIROMGRELI Al @ntiY according to any
conpri sing an expression vector having the

one of gy KA cHe S| G andke Pt exardctve mgred3BO | D NO 13 5 and the

ol ynucl eoti de represented by SEQ ID NO 13 7. 25. A
82. 'gféﬂ %H&P@BP&? Sopgpsidenagcarding, togianm 4 wWeil forpraventioor treatment

V. -eot j de represent ed, by SEQ | L 133.
of wanQgNHEL S5 < R oK 5 e St P loinaddiae &0 afyion
83.  AOn&had mf St i i i

pol ynucl eglf?%ega gré cdgﬁa(i%ﬁg&tﬁo&cﬁga}?%ﬁg%%%gg.%ﬂnagOﬁ]nﬁune diseases,
allergy exprbéesi affottingt factonaWilig ithitdtion| ywhicH eobiptess adaokistenss the
to clainms 25 and 26. 30. A host conprising the
- pharmageped $empasiviar pesordiag by dpimgB t ivtah miamned. 31 A host

s OB e AR e et AR 2, 6 s a0
o oS0 O gL Scn B BESTS Bl PLAHUEN i
rejection§ ta@@$mmune diseases, allergy or blood clotting factor VII inhibition.

85. A method of producing a heavy chain of a mqnoclonal antibody having an antagonistic
activity capable of binding to CD40, wherein the agonistic activity is lowered, comprising the
step of carrying out deletion or substitution of at least one amino acid, or addition of at least
one amino acid in the heavy chain constant region of a human antibody.

86.  The method according to claim 85, wherein the constant region is derived from a
human IgG.

87.  The method according to claim 86, wherein the human IgG is a human IgG4.

88.  The method according to any one of claims 85 to 87, wherein said substitution of

amino acids in the constant region is substitution of leucine with glutamic acid at position 233

which is indicated by the EU index as in Kabat et al.
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of . culturing the host according to claim30 in a
culture nedium and obtaining a heavy chain of a
nonocl onal anti body fromthe culture and/or the host.
34. A process of producing a nonocl onal anti body,
conprising the steps of culturing the host according
to claim32 in a culture nedium and obtaining a
nqcl onal..anti b fromthe culture and/or the host.
0. JPIGnBhiRyAtBicus o rFORYies ik Bty Sxpgmethnesna gegicnce from
. ' ed by SEQ I D NO 137.
the pol%@.l.cl tlﬂg !‘(%f)?éé&lﬁgg Hf %%q @?ﬁﬁ)s%]f

ression’ vec aving the pol ynucl eoti de
90.  AGSEWECRGEO pfvRIcMbTemoBe tRNpEHAE ESDURB (HEGEMI fi
hJ@?ﬁg t he pglynucﬁgotide %CCO?ding to g@a¥n1%6.8%3@nuerom
the polAnickofide spranted by SEQHAVNOg 13he pol ynucl eoti des
according to clains 35 and 36. 40. A host conprising
oL phwlwwslestds provided byremoviog dienpprtion ehcarlimg3ie sigdal séquence from

he polgiigleafiaf Fpicsan b BEOTRLSARATE: ng'the expression ©
92. X%t(lj)ﬁ{ucggﬁgg drlog%e(til %Ngn:el}a#)\gppgs ie 6(%8@?3 g}?ﬁpglgﬁﬁqe%g%@fsequeme from

produci ng a heavy c
the polfiRERbi ABrdshReSbEREQ IBYNOUL4 1T i ng the host according
| to claim40 in a culture nmedium and obtaining a heavy
93.  Almlymuclebtide pronided onatmavihg B ritroscbBiRg ekl it sequence from
and/or the host. 44. A process of producing a .
~ the polypyalgetidmespreaentebaFEQIBMOI 3%y t he steps of .
ulturing.the ho according to.claim42 in a culture
0. K haniiwrledide SR b GOHOYiish B8 RO SRvORBaARe FiEahsedvence from
: GO process of producing a
thepoh@gg%gﬁgﬂgpﬁéOﬁmgﬁﬁ%ggépgﬁéll%xij body havi ng an
agoni stic activity capable of binding to CD40,
conprising the step of substituting the upper hinge
and the mddle hinge of an antibody, which is not
ei ther an upper hinge or a middle hinge derived from
a human 1g&, with an upper hinge and a m ddl e hinge
derived froma human 1gQ&, respectively. 46. A
process of producing a heavy chain of a nonocl ona
anti body conprising a variable region, and an upper
hi nge and a m ddl e hinge derived froma human | gQ&2,
conprising the
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step of identifying a polypeptide formng the variable
region, which is froma heavy chain of a nonocl ona
anti body capabl e of binding to CD40. 47. A process of
produci ng a nonocl onal anti body having an agonistic
activity capable of shiymdtmgitEngD40, conprising the
step of substituting the upper hinge and the m ddle
hi nge of an antibody, which is not either an upper
hi nge or a m ddl e hinge derived froma human |1gQ&2,
<110> WIRKN BRERUBARISIRI HYESHAND a middl e hinge derived froma
human 1 g&2, respectively. 48. A process of producing a
nonocl onal anti body conprising a variable region, and
n upper. hinge and a njddl e hinge derived froma
<120>ahﬁﬁﬁﬁgg%ﬁmHBOQ¥W|@ﬂﬁb@hﬁe step of identifying a
pol ypeptide form ng the variable region, which is from
a heavy chain of a nonoclonal antibody capabl e of
<130> Pyoslispgpcdro CD40. 49. A pharnaceutical conposition
conprising the nonocl onal antibody according to any
one of clainms 8, 10, 12, 14, 16, 18, 20, 22 and 24 as
an acti.ve ingredient. 50. The pharnmaceutica
<{140> conposi tion according to claim49 used for prevention
or treatnment of a malignant tunor, a pathogen or an
<141> aut oi nmune di sease. 69 51. A nethod of prevention or
treatment of a malignant tunor, a pathogen or an
aut oi nmrune disease, conprising adm nistration of the
C conposition according to claim49 into
<150>§$2%ﬁﬁéﬁT&g§ Use of the nonocl onal antibody according
ne of clainms 8, 10, 12, 14, 16, 18, 20, 22
<15L>2§%?2g:$or producti on of a pharnaceutical conposition
used for prevention or treatnent of a malignant
tunor, a pathogen or an autoi nmune di sease. 53. A
<160> heavy chain of a nonocl onal antibody having an
antagoni stic activity capable of binding to CD}40,
mherein the heavy chain conprises a constant region
th at | east one amino acid deleted or substituted,
<17a>8@“WF@hV9f Rehst one amino acid added thereto, said
del etion, substitution or addition being capabl e of
increasing or decreasi ng ADCC and/ or CDC. 54. The
<2105 heavy chain according to claimb53; wherein the
constant region is derived froma human |gG

<211> 175
212> PRT

<213> Homo sapiens

400> 1
© Glu Pro Pro Thr Ala Cys Arg Glu Lys Gln Tyr Leu Ile Asn Ser Gln
1 5 10 15

Cys Cys Ser Leu Cys Gln Pro Gly Gln Lys Leu Val Ser Asp Cys Thr
20 25 30
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55. The heavy chain according to claim54, wherein the
human 1gGis a human 1gd. 56. The heavy chain
-according to claimb54, wherein the human 1gGis a
human 1g&. 57. The heavy chain according to claim
4, rejn e . hupan _| is_a human 1gG3. .58. The
Glu Pﬁ%&byﬁﬁﬁm AGY %Pfg%éfﬁaﬁlﬁh @&@%@ﬁbﬂ’# A& human
g gs a human 1g&4,,59. The heavyégﬁain according to
any one of clains 5%? 57 and 58, whérein said
substitution of amno acids in the constant region is
substitution of leucine with glutamc acid at
Asp TROSkS 1A8R B35eMhTIehH]S cwqia'iga}lﬁ%gywsh?yﬁbw ndgx as in
Kabat et al. 60. A heavy chain according to any one of
80 ains 53 to 59,55Merein the heagy chain conprises a
constant region with at | east one am no acid del eted
or substituted, or with at |east one am no acid added
thereto, said deletion, substitution or addition being
Pro Agnpap(Gdy dfev fngohalt Fhyg Glindys drlmakhiroteroflut Mer 415 bond
65 bet ween t he QQavy chains. 61._ _The anti body heavy chain
according to @Iain160, wher ei’A said substituB?on of
amno acids in the constant region is substitution of
serine wth proline at position 228 which is
i el Yeit h j . ' t 2. A
T L a2’ By e oo 0 e medfl ABn g
accordi nggko any one of ch@inms 53 to 61.970 63. The
heavy chain according to any one of clains 53 to 61,
wherein the heavy chain conprises a variable region
froma heavy chain of a nonoclonal antibody produced
Glu S¢gyCyshdal hebriiigolme 30 (ve SeadredsivortheNsly FERM8P- 7758) .
64. A _npnocl onal antibody consisting of the heavy
chai n18cording to cl &M 63 and a Iight® chain
conprising a variable region froma |light chain of a
- nmonocl onal anti body produced by the hybridoma 4D | |
L QR . BR- .p.JThe heav hai n
I I Ty o ond S afas €1 58 Gt Phde i Che
heamy chain conpriges a variabl e yogi on of the
pol ypepti de represented by SEQ ID NO 46. 66. A
nmonocl onal anti body .consisting of the heavy chain
according to claim65 and a |ight chain of a
PheoHec feindbn dial i Srod§er e Peé G1v Hes| Gyghlfischai Aronpri ses

a variable region of the
130 135 140

Gl

~

Thr Ser Cys Glu Thr Lys Asp Leu Val Val Gln Gln Ala Gly Thr Asn
145 150 155 160

Lys Thr Asp Val Val Cys Gly Pro Gln Asp Arg Leu Arg Ala Leu
165 170 175

210> 2

<211> 39
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pol ypepti de represented by SEQ ID NO 48. 67. The
heavy chain according to claimb53, wherein the heavy
chain consists of a remaining portion provided by
renmovi ng the signal sequence fromthe pol ypeptide
212> MRRr esented by SEQ ID NO 140. 68. A nonoclona
anti body consisting of the heavy chain according to
<213> Arai 041 8BgheAcsi ght chain of a nonoclonal anti body,
wherein the |ight chain consists of a remaining
portion provided by renoving the signal sequence from
the pol ypeptide represented by SEQ ID NO 142. 69.
<220>The heavy chain according to claim53, wherein the
eavy chain is produced by a host conprising an
<223>ékp@@@ﬁnmna@é@tdhchdvﬁmgmnmeSpdhyﬁucﬂﬁbt|de
represented by SEQ ID NO 139. 70. The nonocl ona
anti body according to claim62, wherein the nonocl ona
<4:00>g£tibody is produced by a host conprising an
pressi on vector having the pol ynucl eoti de

D 139 and the pol ynucl egti de
atatggrt%gé gég&{gggpchagé%%% NQC Aﬁ 7L A pol ynucl eotl%t
represented by SEQ ID NO 1339. 72. A pol ynucl eoti de
represented by SEQ ID NO 141. 73. Ali expression
vector having the polynucl eotide according to claim
‘ 71. 74. An expression vector having the
<210> gol ynucl eoti de according to claim72. 75. An
expression vector having the polynucleotides according
211>38 clainms 71 and 72. 76. A host conprising the
<212>$®§pe33|0n vector according to claim73. 71 77. A host
rising the expression vector according to claim
si, conprising the expression vector
<213>A§tﬁﬁéﬁﬂ'§é “craim75. 79. A process of producing a
heavy chaln of a nonocl onal antibody, conprising the
steps of. culturing the host according to claim76 in
<220> a cul ture nedium and obtaining a heavy chain of a
nmonocl onal anti body fromthe culture and/or the host.
<223> @B8scrAppiroces droff i prad dimjuag-eaSyrmhecilcobdl  ant i body,
conprising the steps of culturing the host according
toclaim78 in a culture nmedium and obtaining a

<400>g‘onoclonal anti body fromthe

atatggatec tcatttaccc ggagacaggg agaggctce 38

210> 4
<211> 40
<212> DNA

<{213> Artificial Sequence

- <220>

<223> Description of Artificial Sequence:Synthetic DNA
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culture and/or the host. 81. A pharmaceutica
conposition conprising the nonocl onal anti body
according to any one of clains 62, 64, 66, 68 and 70
as an active ingredient. 82. The pharnmaceutica

<4m)qpnp03|t|on according to claim8l used for prevention
or treatment of transplant rejection, autoinmune

atatggﬂaggaaigg»agggég %5%,%9&@%%39%% gt ting factor VIR

I bition revention or treatiment
of transplant rejection, autoi nmune diseases, allergy

or blood clotting factor VIII inhibition, which
conprises adm ni stering the pharnaceutica
conmposition according to claim81 into a mammal .. 84.

<210>Jse of the nonoclonal antibody according to any one of
clains 62, 64, 66, 68 and 70 for production of a
<211>ﬁﬁhrn&ceut|cal conposition used for prevention or
<212>tcRrI\§atnent of transplant rejection, autoi mune
eases aIIergy or blood clotting factor VHI
QHS>UG@LHE ]pgelﬂmc? A nmet hod of producing a heavy chai n of
a nonoct ona i body having an antagonistic activity
capabl e of binding to CD40, wherein the agonistic
activity is lowered, conprising the step of carrying
<220>out deletion or substitution of at |east one am no
acid, or addition of at least one amno acid in the
<2237 Deamyiptivai of donigtiaid]l Segiende:OfnthehienBin ant i body. 86.
The nmet hod according to claim85, wherein the constant
region is derived froma human 1gG 87. The nethod
¢ %ccording to claim86, wherein the human 1gGis a
400> Ruman | g&4. 88. The nethod according to any one of
87, wherein said substitution of amno
gttttc(%ggadsggar‘?g?#eg E¥Stant region is substitution of %
| eucine with glutamic acid at position 235 which is
i ndicated by the EU index as in Kabat et al. 72 89. A
pol ynucl eoti de provi ded by renoving the portion
encodi ng the signal sequence from the pol ynucl eoti de
<210> Bepresented by SEQ ID NO 131. 90. A polynucleotide
provi ded by renoving the portion encoding the signa
<211> §8quence from the pol ynucl eotide represented by SEQ
bﬁ%h() 133. 91. A polynucl eotide provided by renoving
212> portion encodi ng the signal sequence from

<213> Artificial Sequence

<2205

<223> Description of Artificial Sequence:Synthetic DNA

400> 6

atatggatcc tcatttacee ggagacaggg agagscte 38

210> 7

211> 26
4/88




the pol ynucl eoti de represented by SEQ I D NO 135. 92.
A pol ynucl eoti de provided by renoving the portion
encodi ng the signal sequence from the polynucl eotide
represented by SEQ I D NO 137. 93. A polynucl eoti de
¢212>PH@Vvi ded by renoving the portion encoding the signal
sequence from the polynucl eotide represented by SEQ

213> Rt ci1BReqice A POl ynucl eotide provided by removing
the portion encodi ng the signal sequence from the

pol ynucl eoti de represented by SEQ ID NO 141. 73

SEQUENCE LI STI NG <110> KI RI N BEER KABUSI KI KAI SHA
{220><120> A mutant of anti CD40 anti body <130>

PH 2356- PCT <140> <141> <150> JP 2003-431408 <15D
<223> 7368rib2i @b of Ax0ficid Sedidfze Batat inDMer . 2.1 <210> 1

<211> 175 <212> PRT <213> Honp sapiens <400> 1 du

Pro Pro Thr Ala Cys Arg G n Lys Gn Tyr Leu Ile Asn

<40O>S]er Gn1l5 10 15

ggecteccag cetecatega gaaasac 26

<210> 8
211> 36
<212> DNA

<2137 Artificial Sequence

220>

<223> Description of Artificial Sequence:Synthetic DNA

<400> 8

atatggatcc tcatttaccc ggagacaggg agagge _ 36

210> 9

<211 30

<212> DNA

<213> Artificial Seguence

220>

<223> Description of Artificial Sequence:Synthetic DNA
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Cys Cys Ser Leu Cys Gn Pro Ay Gn Lys Len Val Ser
Asp Cys Thr 20 25 30 1/88 @ u Phe Thr Gu Thr du Cys
Leu Pro Cys Ay GQu Ser Au Phe Leu 35 40 45 Asp Thr
Trp Asn Arg Qu Thr H's Cys His G n H's Lys Tyr Cys
<4005 P 50 55 60 Pro Asn Leu Ay Leu Arg Val Adn dn Lys
y Thr Ser Au Thr Asp 65 70 75 80 Thr Ile Cys Thr

s Cys Thr Ser Gu Al a Cys 90
aggggg&é%a%gga%éy%tg gu H's Arg Ser Cys Ser Pro G§ Phe
y Val Lys 100 105 110 Gn Ile Ala Thr Ay Val Ser
Asp Thr Ile Cys Au Pro Cys Pro Val 115 120 125 dy
Phe Phe Ser Asn Val Ser Ser Ala Phe Qu Lys Cys His
Pro Trp 130 135 140 Thr Ser Cys G u Thr Lys Asp Leu
210>Vl Val A n Gn Ala Ay Thr Asn 145 150 155 160 Lys
Thr Asp Val Val Cys Ay Pro Gn Asp Arg Leu Arg Al a
211513y 165 170 <210> 2 <211> 39

<212> DNA

213> Artificial Sequence

<2207

<223> Description of Artificial Sequence:Synthetic DNA

<400> 10

aaggacacte teatgatctc ccggacccet 30

<210> 11
<211> 23
<212> DNA

<213> Artificial Sequence

<220

<223> Description of Artificial Sequence:Synthetic DNA

<400> 11

tgatcatacg tagatatcac ggc 23

210> 12

211> 23
6/88




175 2/ 88 <212> DNA <213> Artificial Sequence <220>
<223> Description of Artificial Sequence: Syntheti.c DNA
<400> 2 atatgctagc accaagggcc catcggtctt ccccctggc 39
<210> 3 <211> 38 <212> DNA <213> Artificial Sequence
¢219>90> <223> Description of Artificial

equence: Synt heti ¢ DNA <400> 3 atatggatcc tcatttaccc

qyg>@g% £5299% ctc 38 <210> 4 <211> 40 <212> DNA
<2 %> Atif ?%?% Sequence <220> <223> Description of

Artificial Sequence: Synthetic DNA 3/88 <400> 4
at at gct agc accaagggcc catcggtctt ccccctggcg 40 <210> 5
{220><211> 26

223> Description of Artificial Sequence:Synthetic DNA

<400> 12

tgatcatacg tagatatcac ggc 23

<210> 13

211> 27

<212> DNA

<213> Artificial Sequence

<220>

223> Description of Artificial Sequence:Synthetic DNA

<400> 13

ggetacgtee tcacattcag tgatcag 27

210> 14

{211> 39

<212> DNA

213> Artificial Sequence

<2200

<2237 Description of Artificial Sequence:Synthetic DNA
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<212> DNA <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: Synthetic DNA <400>
S5 gttttctcga tggaggctgg gaggcc 26 <210> 6 <211> 38
<212> DNA <213> Artificial Sequence <220> <223>
<agp>Dgscription of Artificial Sequence: Synthetic DNA <400>
atatggatcc tcatttaccc ggagacaggg agaggctc 38 <210> 7

s R R g AT e Seauency

Sequence: Synt heti ¢ DNA <400> 7 ggcctcccag cctccatcga
gaaaac 26 <210> 8 <211> 36 <212> DNA <213>
Artificial Sequence :

<210> 15

<2115 23

<212> DNA

213> Arfificial Sequence

<2205

223> Description of Artificial Sequence:Synthetic DNA

<400> 15

tgatcatacg tagatatcac ggc 23

<210> 16
211> 36
{212> DNA
<213> Artificial Sequence

{2205

(223> Description of Artificial Sequence:Synthetic DNA

<400> 16

acagttgage gcaaatgttg tgtcgagtge ccaccg 36

210> 17

211> 27
8/88




<220> <223> Description of Artificial

Sequence: Synt heti ¢ DNA <400> 8 atatggatcc tcatttaccc

ggagacaggg agaggc 36 <210> 9 <211> 30 <212> DNA

<213> Artificial Sequence <220> <223> Description of
<2]_2>AI51\£,_‘&ificial Sequence: Synt heti ¢ DNA 5/ 88 <400> 9

aggggt ccgg gagatcatga gagtgtcctt 30 <210> 10 <211> 30

<213>%427 S<§;§> Artificial Sequence <220> <223>
Descr?%%?bﬁ of Artificial Sequence: Synt heti ¢ DNA <400>

10 aaggacactc tcatgatctc ccggacccct 30 <210> 11 <211>
23 <212> DNA <213> Artificial Sequence <220> <223>
220>Description of Artificial Sequence: Synthetic DNA

<223> Description of Artificial Sequence:Synthetic DNA

<400> 17

geggtacgtee tecacattcag tgatcag 27

<210> 18
211> 31
<212> DNA
{213> Artificial Sequence

<220>

223> Description of Artificial Sequence:Synthetic DNA

<400> 18

‘-ggtgttgctg ggettgtgat ctacgtigea g 31

{210> 19
211> 31
<212> DNA

213> Artificial Sequence

220>

<223 Description of Artificial Sequence:Synthetic DNA
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<400> 11 tgatcatacg tagatatcac ggc 23 <210> 12 <211>
23 6/ 88 <212> DNA <213> Artificial Sequence <220>
<223> Description of Artificial Sequence: Synthetic DNA
<400> 12 tgatcatacg tagatatcac ggc 23 <210> 13 <211>
<400>é§ <212> DNA <213> Artificial Sequence <220> <223>
scription of Artificial Sequence: Synthetic DNA <400>

acgtcc tcacattcag tgatcag 27 <210> 14 <211> 39
Ctgeaé%i%%gmg%ﬁgagﬁ?ﬁaﬁ%i al Sequence <220> <223>
Description of Artificial Sequence: Synthetic DNA 7/88
<400> 14

<210> 20

<211> 23

<212> DNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:Synthetic DNA

<400> 20

tgatcatacg tagatatcac gge 23

<210> 21

211> 27

<212> DNA

<213> Artificial Sequence

220>

<223> Description of Artificial Sequence:Synthetic DNA

<400, 21

gggtacgtce tcacattcag tgatcag 27

<210> 22

<211> 31
- 10/88




tttgcgctca actgtcttgt ccaccttggt gttgctggg 39 <210> 15
<211> 23 <212> DNA <213> Artificial Sequence <220>
<223> Description of Artificial Sequence: Synthetic DNA
<400> 15 tgatcatacg tagatatcac ggc 23 <210> 16 <211>
<212>3I@\‘A <212> DNA <213> Artificial Sequence <220> <223>
scription of Artificial Sequence: Synthetic DNA <400>
<213>1§rtq@§gta§ggggerggaaat gttg tgtcgagtgc ccaccg 36 <210> 17
<211> 27 8/ <212> DNA <213> Artificial Sequence
<220> <223> Description of Artificial
Sequence: Syntheti c DNA <400> 17 gggtacgtcc tcacattcag
220>t gatcag 27 <210> 18 -

<2235 Description of Artificial Sequence:Synthetic DNA

<400> 22

ggtgtigetg ggctigtgat ctacgtigea g 31

210> 23
<211> 31

<212> DNA

<213> Artificial Sequence

<220>

{223> Description of Artificial Sequence:Synthetic DNA

400> 23

ctgecaacgta gatcacaage ccagcaacac ¢ 3l

210> 24

211> 23

<212> DNA

(213> Artificial Sequence

<220>

<2237 Description of -Artificial Sequence:Synthetic DNA
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<211> 31 <212> DNA <213> Artificial Sequence <220>
<223> Description of Artificial Sequence: Synthetic DNA
<400> 18 ggtgttgctg ggcttgtgat ctacgttgca g 31 <210>
19 <211> 31 <212> DNA <213> Artificial Sequence
<220> <223> Description of Artificial

<400> uence: Synthetic DNA 9/88 <400> 19 ctgcaacgta

¢ t,g%%cqgaa%& ccagcaacac c <210> 20 <211> 23 <212> DNA
BALCTHBT ARG FICER Sequence <220> <223> Descri pti ofP of

Artificial Sequence: Synthetic DNA <400> 20 31
tgatcatacg tagatatcac ggc 23 <210> 21 <211> 27

<210> 25
211> 27
<{212> DNA

<{213> Artificial Sequence

<2205

<223> Description of Artificial Sequence:Synthetic DNA

<400> 25

gggtacgtec tcacattecag tgatecag 27

210> 26
211> 32
- <212> DNA

213> Artificial Sequence

<2205

<2235 Description of Artificial Sequence:Synthetic DNA

- <400> 26

cacaacattlt ggactcaact ctetigteca ce 32

<210> 27

211> 32
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<212> DNA <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: Synthetic DNA <400>
.21 gggtacgtcc tcacattcag tgatcag 27 <210> 22 <211> 31
10/ 88 <212> DNA <213> Artificial Sequence <220> <223>
¢o1o>0g8cription of Artificial Sequence: Synthetic DNA <400>
ggtgttgctg ggcttgtgat ctacgttgca g 31 <210> 23

< 2oDNA <213> Artificial Sequence <220>
@1 %]t ?C%é%csréla%%ﬁ on of Artificial Sequence: Synthetic DNA

<400> 23 ctgcaacgta gatcacaagc ccagcaacac c <210> 24

<211> 23 <212> DNA <213> Artificial Sequence

220>

<223> Description of Artificial Sequence:Synthetic DNA

400> 27

getggacaag agagttgagt ccaaatgttg tg 32

210> 28

<211> 23

<{212> DNA

<213> Artificial Sequence

220>

223> Description of Artificial Sequence:Synthetic DNA

<400> 28

tgatcatacg tagatatcac gge 23

<210> 29
211> 27
<212> DNA
213> Artificial Sequence

<2205

<223> Description of Artificial Sequence:Synthetic DNA
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<220> <223> Description of Artificial

Sequence: Synthetic DNA 31 11/88 <400> 24 tgatcatacg

tagat atcac ggc 23 <210> 25 <211> 27 <212> DNA <213>

Artificial Sequence <220> <223> Description of
Qﬂm>€gtificial Sequence: Synt heti ¢ DNA <400> 25 gggt acgtcc
tgacattcag tgatcag 27 <210> 26 <211> 32 <212> DNA

> LELCi quence <220> <223> Descri pti of
gggta(%r%t%g’ tcé\gétltEigg a;%zlxtc g HN

rficra ence: Synt heti c DNA <400> 26 cacaacattt
ggactcaact ctcttgtcca cc <210> 27 <211> 32 32 12/ 88
<212> DNA

<210> 30
<211> 34
<212> DNA

213> Artificial Sequence

220>

<223> Description of Artificial Sequence:Synthetic DNA

<400> 30

ggcacggtgg geatggggga ccatattige gete 34

210> 31

211> 34

<212> DNA

<{213> Artificial Sequence

<2207

<223> Description of Artificial Sequence:Synthetic DNA

<4005 31

gagcgeaaat atggicccocece atgeccaccg tgee 34

<210> 32

<211> 23
14/88




<213> Artificial Sequence <220> <223> Description of
Artificial Sequence: Synthetic DNA <400> 27 ggt ggacaag
agagttgagt ccaaatgttg tg 32 <210> 28 <211> 23 <212>
DNA <213> Artificial Sequence <220> <223> Descri ption
Artificial Sequence: Synthetic DNA <400> 28
21224 tcatacg tagatatcac ggc 23 <210> 29 <211> 27 <212>

<21 Artificial Sequence <220> <223> Description
<ZB>g$%i$¥?$f§Fgﬁm§%quence:Synthetic DNA 13/88 <400> 29

gggt acgtcc tcacattcag tgatcag <210> 30 <211> 34
<212> DNA <213> Artificial Sequence <220>

220>

<223> Description of Artificial Sequence:Synthetic DNA

- <400> 32

tgatcatacg tagatatcac ggc 23

<210> 33
211> 27
<Z212> DNA

<213> Artificial Sequence

<220>

223> Description of Artificial Sequence:Synthetic DNA

<400> 33

gggtacgtee teacaticag tgatcag 27

<210> 34

<211> 39

<212> DNA

<213> Artificial Sequence

220>

{223> Description of Artificial Sequence:Synthetic DNA
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<223> Description of Artificial Sequence: Synthetic DNA
<400> 30 27 ggcacggtgg gcat ggggga ccatatttgc gctc 34
<210> 31 <211> 34 <212> DNA <213> Artificial
Sequence <220> <223> Description of Artificial

' Sequence: Synt heti ¢ DNA <400> 31 gagcgcaaat atggtccccc

<400>é¥gcccaccg tgcc 34 <210> 32 <211> 23 14/ 88 <212> DNA

3> Artificial Sequence <220> <223> Descri ption of

gaaga%gf’?f%gE?%FCC@eé%?é’ﬁE%tggy‘FﬁCﬁ%ﬁaCé DNA <400> 32 tgat ¢t acg
tagatatcac ggc 23 <210> 33 <211> 27 <212> DNA <213>
Artificial Sequence <220> <223> Descri ption of
Artificial Sequence: Synthetic DNA

<210> 35

211> 39

<212> DNA

<213> Artificial Sequence

- <220>

<223> Description of Artificial Sequence:Synthetic DNA

<400> 35

tgcccageac cagagttcet ggggsgaccg tcagtette 39

<210> 36
<211> 23
<212> DNA

213> Artificial Sequence

<2207

£223> Description of Artificial Sequence:Synthetic DNA

<400> 36

tgatcatacg tagatatcac ggc ' 23

210> 37

<211> 1480
16/88




<400> 33 gggtacgtcc tcacattcag tgatcag 27 <210> 34

<211>
<223> Description of Artificial
<400> 34 gaagactgac ggtcccccca ggaactctgg
<212> DNA <213>
Sequence <220> <223> Description of
Sequence: Synt heti ¢ DNA <400> 35 tgcccagcac
<211> 23
Sequence <220> <223>
Sequence: Synt heti ¢ DNA <400>

15/ 88
gggca 39 <210> 35

<212y

213>

ficial
tificial
JagtPLEY ggggggaccg tcagtcttc 39 <210> 36
<212> DNA <213> Artificial
Description of Artificial

39

<212> DNA <213> Artificial

<211> 39

<400>3%y tgat catacg tagatatcac ggc 23

gtcgacgetg
‘cttecteate
gcagcagtca
ctceggggac
gagagacctt
aggatctgtg
gcagctgaac
getgggaggg
caccgtcfct
gagcacctce
ggtgacggte
cctacagtice
cggcacecag
gacagttgag
accgtecagte
tgaggtcacg
gtacgtggac
cagcacgtte
ggagtacaag
caaaaccaaa
gatgaccaag
cgecgtggag
gctggactca
glageaggdy

gecagaagage

aattcigget
ttectgeecg
ggtccaggac
agtgtctecta
gagtggctgg
aaaagtcgaa
tctgtgacte
gattacccet
tecageeteca
gagagcacag
tegtggaact
tcaggactet
acctacacct
cgcaaatgtt
ttecetettee
tgegtggteg
ggcgtggagg
cgtgtggtea
tgcaaggtet
gggcagecce
aaccaggtea
tgggagagea
gacggeteet
aacgtcttct

ctctecetgt

gaccagggea gecaccagag ctccagacaa

tgctgggect
tggtgaagee
geaacagtge
gaaggacata
taatcatcaa
ccgaggacac
actactacag
ccaagggeec
cggeeetggg
caggegetet
actceccteag
gecaacgtaga
glgtecgagtg
cceceasaace
tggacgtgag
tgcataatge
geglecteac
ccaacaaagg
gagaaccaca
gectgacetg
atgggcagee
tctteeteta
catgcteegt

cteegggtaa

cccatggget
ctegeagace
tacttggaac
ctacaggtce
cccagacaca
ggctatatat
tatggacgtc
atcggtette
ctgectgste
gaccagegee
cagegtgglg
tcacaagccee
ceccacegtge
caaggacacc
ccacgaagac
caagacaaag
cgttgtegcac
ccteccagee
ggtgtacace
cctggtcaaa
ggagaacaac
cagcaagcte
gatgcatgag

atgaggatec

17/88

gteetgteac
cteteactea
tggatcaggc
aaglggtate
tccaacaace
tactgtacaa
tggegccaag
cecectggege
aaggactact
gtgcacacct
accgtgeecet
agcaacacca
ccageaccac
ctcatgatet
ccegaggice
ccacgggagg
caggactggc
cecatcgaga
ctgeecceat
ggcttetace
tacaagacca
accgtggaca

getetgeaca

tgtetgtete
aggtccaact
cctgtgecat
agtccceate
gtgattatgt
égttctccct
gagcacagtg
ggaccacggt
cectgetecag
teecegaace
teceagetgt
ccagcaactt
aggtggacaa
ctgtggeagg
CCCEEACCTe
agttcaactg
agcagttcaa
tgaacggcaa
aaaccatete
ccecgggagega
ccagegacat
cacctcecat
agagcaggtg

accactacac

Sequence <220>
Sequence: Synt heti c DNA

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1480




<210> 37 <211> 1480 16/ 88 <212> DNA <213> Honp sapi ens
<400> 37 gtcgacgctg aattctggct gaccagggca gccaccagag
ctccagacaa tgtctgtctc 60 cttcctcatc ttcctgeccg
t gct gggcct cccat ggggt gtcctgtcac aggtccaact 120
gcagcagt ca ggtccaggac tggtgaagcc ctcgcagacc ctctcactca
cctgtgccat 180 ctccggggac agtgtctcta gcaacagtgc
tacttggaac tggatcaggc agtccccatc 240 gagagacctt
gdyt ggct gg gaaggacata ctacaggtcc aagtggtatc gtgattatgt
<211>3 aggatct gt g aaaagtcgaa taatcatcaa cccagacaca
tCcaacaacc agttctccct 360 gcagctgaac tctgtgactc
¢912>Cl@aggacac ggctatatat tactgtacaa gagcacagtg 420
gctgggaggg gattacccct actactacag tatggacgtc tggggccaag
<213>0436 Cag8als 480 caccgtctct tcagcctcca ccaagggcecc
atcggtcttc cccctggecgc cctgctccag 540 gagcacctcc
gagagcacag cggccctggg ctgcctggtc aaggactact tccccgaacc
600 ggtgacggtg tcgtggaact caggcgctct gaccagcgcc
<400>giqycacacct tcccagctgt 660 cctacagtcc tcaggactct
actccctcag cagcgtggtg accgtgccct ccagcaactt 720
MetS@@débé@é&ge gbaghql@@éﬁ@ geeut chic heigee Tagcaacacca
aggt ggacaa 780 gacagttgag cgcaaatgtt gtgtcgagtg
1 cccaccgtgc5ccagcaccac ctgg%gcagg 840 accgtcagtc
ttcctcttcc ccccaaaacc caaggacacc ctcatgatct cccggacccc
900 tgaggtcacg tgcgtggtgg tggacgtgag ccacgaagac
GlyV&P@Q@Qﬁiqgna@ht@ﬁ?ﬁ&gG%@%an%?QQHQQQPGQQE&Iggggg
tgcat aat gc caagacaaag ccacgggagg agcagttcaa 20
cagcacgbtc cgtgtggtca gegtcctcac cgttgggcac caggact ggce
t gaacggcaa 1080 ggagtacaag tgcaaggtct ccaacaaagg
cctcccagcc cccatcgaga aaaccatctc 1140 caaaaccaaa
gggcaccccc gagaaccaca ggtgtacacc ctgcccccat cccgggagga
Lys Pnpder datldacenadembecdgyiCea Joctlgatet §ledsyderaaa
ggcg%ctacc ccagcgaca} 1260 45

<210

Val Ser Ser Asn Ser Ala Thr Trp Asn Trp Ile Arg Gln Ser Pro Ser
50 55 ' 60

Arg Asp leu Glu Trp Leu Gly Arg Thr Tyr Tyr Arg Ser Lys Trp Tyr
65 70 5 80

Arg Asp Tyr Val Gly Ser Val Lys Ser Arg Ile Ile Tle Asn Pro Asp
85 90 95

Thr Ser Asn Asn Gln Phe Ser Leu Gln Leu Asn Ser Val Thr Pro Glu
100 105 110

Asp Thr Ala Ile Tyr Tyr Cys Thr Arg Ala Gln Trp Leu Gly Gly Asp

115 120 125
18/88




cgccgt ggag tgggaaagca at gggcagcc ggagaacaac tacaagacca
cacctcccat 1320 gctggactca gacggctcct tcttcctcta
cagcaagctc accgtggaca agagcaggtg 1380 gcagcagggg
aacgtcttct catgctccgt gatgcatgag gctctgcaca accactacac
1440 gcagaagagc ctctccctgt ctccgggtaa at gaggatcc 1480
17/ 88 <210> 38 <211> 474 <212> PRT <213> Hono

i ens <400> 38 Met Ser Val Ser Phe Leu Ile Phe Leu-

Tyr Pyy Qyndir 4t e Ylettetspplal Trip Gly Gdn £y 1Brdly Xadl Leu Ser

1@0n Val Gn Leu]éI n a@n Ser Glyigro Gy Leu Val 20 25

Lys Pro Ser G°n Thr Leu Ser t8u Thr Cys Ala Ile Ser
Ay Asp Ser 35 40 45 Val Ser Ser Asn Ser Ala Thr Trp
Asn Trp-lle Arg Gn Ser Pro Ser 50 55 60 Arg Asp Leu

T T, Iy § Syibrp Tyr 65
Thr Vﬁ Qer FSQr h%% gsgrA)s’r rg@'rri%rs d\sllla @g 3§g%evra f\{/l:gle%s]“ e%lEAr glle

145 IIe IIe Asn 1Bpo Asp 85 90 953Fhr Ser Asn AsyyoG n Phe
Ser Leu A n Leu Asn Ser Val Thr Pro u 100 105
Pro Cys Ser Arg Ser Thr Ser Glu Ser Thr Ala Ala Leu Gly Cys Leu

165 170 175

Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly
180 © 185 190

Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser
195 200 205

Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser Asn Phe
210 215 220

Gly Thr Gln Thr Tyr Thr Cys Asn Val Asp His Lys Pro Ser Asn Thr
225 230 235 240

Lys Val Asp Lys Thr Val Glu Arg Lys Cys Cys Val Glu Cys Pro Pro
245 250 255

Cys Pro Ala Pro Pro Val Ala Gly Pro Ser Val Phe Leu Phe Pro Pro
260 265 270

Lys Pro Lys Asp Thr Leu Met Tle Ser Arg Thr Pro Glu Val Thr Cys

275 280 285
19/88




110 Asp Thr
Leu dy Ay
Ser Met Asp
Ser Ser Ala

Ala Ile Tyr Tyr
Asp 115 120 125 18/88 Tyr
Val Trp Ay Gn @y Thr Thr
Ser Thr Lys Gy Pro Ser Val
Al a 145 150 155 160 Pro Cys Ser Arg Ser
Ser Thr a Ala Leu Cys Leu 165 170

Ty e P al T p

Vel Vi 21578 G %@’%@%p Vel gi

Leu G n Serggger 195 200 €] eu Tyr

Ser Val Val Thr Val Pro Ser Ser n Phe

135 140 175 190 205 220 Gy Thr dn Thr

Asn Val Asp His Lys Pro Ser Asn Thr 225

Tyr Valyssp/aly Aap QlysvalhiisVatn @ al 1A ThkVSs s
Cys Pro Pro

305 310 315

Glu GIn Phe Asn Ser Thr Phe Arg Val Val Ser Val Leu Thr
325 330

His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val

340 345 350

Lys Gly Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Thr

355 360 365

Gin Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg

370 375 380

Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly

385 390 395

Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro
405 410

Asn Tyr Lys Thr Thr Pro Pro Met Leu Asp Ser Asp Gly Ser

420 425 430

Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln

435 440 445

20/88

Val Thr
Phe Pro
Thr Ser
Val Lys

T]%e r

Ser Lou
210 215

Tyr Thr
230 235

Axscal
320

Val Val
335

Ser Asn

Lys Gly

Glu Glu

Phe Tyr
400

Glu Asn
415

Phe Phe

Gly Asn

Cys Thr Arg Ala G n Trp
Pro Tyr Tyr Tyr

Val
Leu
du
Asp
Ay
Al a
Ser
130
Cys
240
du




245 250 255 Cys Pro Ala Pro Pro Val
Leu Phe Pro Pro 260 265 270 Lys Pro Lys Asp
Ile Ser Arg Thr Pro G u Val
Asp Val
G n Phe Asn Trp 290 295 300 Tyr Val
Hs Asn Ala Lys Thr

§ 1550 iagkrive BT,

Val
Thr
280
du
Val

Val P%% ?e@ﬁ?s

Phe
Lou Met
285 19/88 Vval Val
Val
d u Val
u,Gn: P
t%g %rM aﬁlilgfu@

Val

Ala Ay Pro

Thr Cys
Ser
Asp
Lys Pro Arg Qu

teu Asn Ay Lys;gdu Tyr Lys Cysghys Val Ser Asn

345 350 Lys Ay Leu Pro Ala Pro
Lys Ay 355 360 365 Gn Pro Arg G u
Leu Pro Pro Ser Arg Gu du 370

Ser
dn

Lys Thr
Val

Tyr Thr

le Gu Lys Thr

Gln L#86eiVetu Bor leysSASPrdGhy Vak Ser Leu Thr Cys Leu

Lys
465 y

<210> 39

{211> 406
{212> DNA
<213> Homo

<400> 39

actgctcagt
getactictgg
gtetttgtet
ctacttagcc
atccaacagg
cactcicacc

tageaacact

<210> 40

- <211> 126
{212> PRT
<213> Homo

<400> 40

dy Phe

sapiens

taggacccag
cteccagata
ccaggggaaa
tggtaccaac
gccactggea
atcagcagec

tteggecetg

saplens

Tyr
470

agggaaccat
ccaccggaga
gagccaccet
agaaacctigg
tceccagecag
tagagcctga

ggaccaaagt

ggaagcecca
aattgtgttg
ctcetgeagg
ccaggctece
gttcagtgse
agattttgca

ggatatcaaa

gcteagette tettceteet
acacagtctc cagccaccet
gccagtcaga~gtgttagcag
aggetectea tetatgatge
agtggetetyg ggacagactt
gtitattact gtcagcageg

cgtacg

Met Glu Ala Pro Ala Gln Leu Leu Phe Leu Leu Leu Leu Trp Leu Pro

21/88

Ser
275

Hs Au Asp Pro

Ay
305
Val

Trp
340
Ile
Pro
375
Val

60

120
180
240
300
360
406




385 390 395 400 Pro Ser Asp Ile Ala Val Au Trp Gu

Ser Asn Ay G@n Pro Au Asn 405 410 415 Asn Tyr Lys

~Thr Thr Pro Pro Met Leu Asp Ser Asp Gy Ser Phe Phe

420 425 430 Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser

Arg Trp G 0 G n Ay Asn 435 440 445 20/ 88, Val Phe Ser

1 Cys Ser Vval’ Met Hs Qu ALS Leu H's Asn H% Tyr Thr
450 455 A n Lys Ser Leu Ser Leu Ser Pro Gy Lys 465470
<210>39 <211>406 <212> DNA <213> Honp sapi ens <400> 39

Am;Tﬁ@ﬁﬂf%ﬁthuPﬂ%gﬂﬁPﬁéﬂTﬁp%g?%%%%ﬁn QEJ?EFE&PQEr

ct cccagata ccaccggaga ttgtct ‘ccaggggaaa
gagccaegct ctacttagccod ggt accaac agaagcct gg
at ccaacagg gccactggca tcccagccag cactctcacc
at cagcagcc tagagcctga tagcaacact ttcggccctg
ggaccaaagt

Leu Ser Pro Gly Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser

35 40 45

Val Ser Ser Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro
50 5b 60

Arg Leu Leu Ile Tyr Asp Ala Ser Asn Arg Ala Thr Gly Ile Pro Ala
65 70 75 30

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
85 90 95

- Ser Leu Glu Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Arg Ser
100 105 110

Asn Thr Phe Gly Pro Gly Thr Lys Val Asp Tle Lys Arg Thr
115 120 125

210> 41
{211> 508
<212> DNA

<213> Homo sapiens

<400> 41
22/88




460 ggaagcccca gctcagettc tcttcctecct 60 aattgtgttg
acacagtctc cagccaccct 120 ctcctgcagg gccagtcaga
gtgttagcag 180 ccaggctccc aggctcctca tctatgatgce 240
gttcagtggc agtgggtctg ggacagactt 300 agattttgca
gtttattact gtcagcagcg 360 ggatatcaaa cgtacg 406 <210>
ctgaachgag gpqaed cgarg teceaaergt pripeadieds tRpipgeeapiaaagacaga®? 40
eu Leu Phe Leu Leu Leu]éﬁu
L Thr

Met Qu Ala Pro Ala A n L
ggactepppa Tagngdieee 99888° RS A UHRICOtRY tepqality 1aeaesgic

Gn Ser Pro Ala Thr Leu Ser .20 .25 30, Leu Ser Pr y
cagte Gl AFLoR) B R eL e P B B A g S FGF 48 o

t& e Ay

ssactdBet FraRbonE fedbblot A AR AP aliepli, Hledobie 08,
caagctde SaoBbatl th| @ aBER A 38Rl 7B 80 ALY Fobe

Se?Ig g%y gggr %/agggeérg d ya%]r As% g Tﬁr%_ggug Th? I'le
gtgcatpesy 8btO@tgaa gggccgatte accatctcea gagacaacge caagaactce 360
ctgtatctge aaatgaacag tetgagaget gaggaéaogg ccttgtatta ctgtgecaaga 420
gataggetat ttcggggagt taggtactac ggtatggacg tetggggeca agggaccacg 480

gtecaccgtet cetecagetag caccaagg 508

210> 42
211> 146
212> PRT

<213> Homo sapiens

<400> 42
Met Glu Leu Gly Leu Ser Trp Ile Phe Leu Leu Ala Ile Leu Lys Gly
1 ) 10 i5

Val Gln Cys Glu Val Gln Leu Val Glu Ser Gly Gly Gly leu Val Gln
20 25 30

Pro Gly Arg Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe
35 40 45

Asp Asp Tyr Ala Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu
50 55 60

Glu Trp Val Ser Gly Ile Ser Trp Asn Ser Gly Ser Leu Val His Ala
23/88




95 Ser Leu Gu Pro Gu Asp Phe Ala Val Tyr Tyr Cys A n
G n Arg Ser 100 105 110 Asn Thr Phe Ay Pro Ay Thr
Lys Val Asp Ile Lys Arg Thr 115 120 <210> 41 <211>
508 <212> DNA <213> Honp sapi ens <400> 41 125 22/ 88
ct gaacacag acccgtcgac tcccaggtgt ttccattcag tgatcagcac
65 tgaacacaga 600 ggactcacca tgfagttggg act gagd&fgg
attttccttt tggctatttt aaaaggtgtc 120 cagtgtgaag
t gcagct ggt ggagtctggg ggaggcttgg tacagccggg caggtccctg

18 agjctcc t.gcagcct.c gattcacc_tttgatgatt

Asp Sexy gaclcg?sggg’ @F%g&gégﬁg 234%991’ %’gﬁaé@f éﬁ%élﬁdé{égﬁgcct
ggagtgggt&tcaggt atta gtt&}gaat ag tggtagcttg 300
gt gcat gcgg actctgtgaa gggccgattc accatctcta gagacaacgc

caagaactcc 360 ctgtatctgc aaatgaacag tctgagagct
gaggacacgg ccttgtatta ctgtgcaaga 420 gataggct at

Ser Léul TEODEAGIn MB0AkAEACL MOk GDACH; et 9992 6a ;a09gaccacyg
480 gtcaccgtct cctcagctag caccaagg 508 <210> 42

<211>1M46 <212> PRT K®13> Honp sapi ans <400> 42

Tyr Tyr Cys Ala Arg Asp Arg Leu Phe Arg Gly Val Arg Tyvr Tyr Gly
115 120 125

Met Asp Val Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser Ala Ser
130 135 140

Thr Lys
145

<210> 43
211> 414
<212> DNA

<213> Homo sapiens

<400> 43

ctgeteagit aggacccaga gggaaccalg gaagecccag cteagettet cttectectg 60
ctactetgge icccagatac caccggagaa attgtgttga cacagtetce agccaccetg 120
tetttgtcte caggggaasag agccacceic tcetgeagge ccagtcagag tgttageage 180
tacttageet ggtaccaaca gaaécctggc caggcetecea ggetecteatl ctatgatgea 240
tceaacaggg ccactggeat cccagecagg tteagtggea gtgggtetgg gacagactic 300

actctcacca tecagcagect agagectgaa gattitgeag tttattactg tcagcagegt 360
' 24/88




Met Qu Leu Gy Leu Ser Trp Ile Phe Leu Leu Ala lle
Leu Lys Ay 1 5 10 15 Val Gn Cs Gu Val dn Leu Val
Qu Ser dy Ay Ay Leu Val Adn 20 25 30 Pro Ay Arg
Ser Lou Arg Leu Ser Cys Ala Ala Ser Ay Phe Thr Phe 35
40 45 As Tyr Ala Met H's Trp Val Arg GInAIaPro
agcca&i%ﬁchC% ggéﬁ@g%@g%@ G@E@%?g?r‘i?a%ﬂgt%rggtg |l eAier
Trp Asn Ser Ay Ser Leu Val H's Ala 23/88 65 70 75 80
Asp Ser Val Lys Gy Arg Phe Thr Ile Ser Arg Asp Asn
Ala Lys Asn 85 90 95 Ser Lou Tyr Leu G n Met Asn Ser
Lou Arg Ala A u Asp Thr Ala Leu 100 105 110 Tyr Tyr
<210>Qus Ala Arg Asp Arg Leu Phe Arg Ay Val Arg Tyr Tyr
Gy 115 120 125 Met Asp Val Trp Ay Gn Gy Thr Thr
<211>VHEI9 Thr Val Ser Ser Al a Ser 130 135 140 Thr Lys 145
<210> 43 <211> 414
{212> PRT

<213 Homo sapiens

<400> 44
Met Glu Ala Pro Ala Gln Leu Leu Phe Leu Leu Leu Leu Trp Leu Pro
1 5 10 15

Asp Thr Thr Gly Glu Ile Val Leu Thr Gin Ser Pro Ala Thr Leu Ser
20 25 30

| Leu Ser Pro Gly Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser
35 40 45

Val Ser Ser Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro
50 55 60

Arg Leu Leu Tle Tyr Asp Ala Ser Asn Arg Ala Thr Gly Tle Pro Ala
_ 65 70 75 80

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
85 90 05

Ser Leu Glu Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Arg Ser
100 106 110

25/88




<212> DNA <213> Honp sapi ens <400> 43 ctgctcagtt
aggacccaga gggaaccat g gaagccccag ctcagcttct cttcctcectg
60 ctactctggc tcccagatac caccggagaa attgtgttga
cacagtctcc agccaccctg 120 tctttgtctc caggggaaag

agccaccctc tcctgcaggg ccagtca tgttagcagc 180
His Tlfpaé‘t—“’cg @ﬁeﬁﬂa(%d ‘g]c}' @a&ﬁ%@ﬂgﬁgucagg{e@c&gﬂ@gctcctcat

Val

ﬁﬂ%atgca 240 f acaggg ccactggcat cccagccagg
tggca gtgggtc g gacagacttc ® actctcacca

t cagcagcct agagcctgaa gattttgcag tttattactg tcagcagcgt
360 24/88 agccactggc tcactttcgg cggggggacc aaggt ggaga
tcaaacgtac ggtg 414 <210> 44 <211> 129 <212> PRT
<213> Hono sapi ens <400> 44 Met Au Ala Pro Ala @n
Leu Leu Phe Leu Leu Leu Leu Trp Leu Pro 1 5 10 15 Asp
Thr Thr Ay Qu Ile Val Leu Thr An Ser Pro Ala Thr
Leu Ser 20 25 30 Leu Ser Pro Gy Gu Arg Ala Thr Leu
Ser Cys Arg Ala Ser G n Ser 35 40 45 Val Ser Ser Tyr

'Leu Ala Trp Tyr dn dn Lys Pro Ay @n Ala Pro 50 55

QO Arg Leu Leu Ile Tyr Asp Ala Ser Asn Arg Ala Thr Ay

210> I4f5e Pro Al a
211> 462

<212> DNA

<213> Homo sapiens

<400> 45

atatgtegac gagtcatgga tctcatgige aagaaaatga agecacetgtg gttotteocete 60

ctgetggtgg cggeteccag atgggtieetg teccagetge agetgeagga gtegggeeca 120

ggactactga agccttegga gaccctgtee ctecacctgea ctgtetetgg cggetecate 180

agcagtcetg gttactacgg gggeiggate cgecagecce cagggaaggg getggagteg 240

attgggagta {ctataaaag tgggagcacc taccacaacc cgtccctecaa gagtegagte 300

accatatccg tagacacgic caagaaccag ttctccctga agetgagete tgtgaccgee 360

geagacacgg ctgtgtatta ctgtacgaga cetglagtac gatatittgy gteggttegae 420

ccectggggee agggaaccet ggteaccgte tecteageta ge 462

<210> 46

211> 149

<212> PRT

<{213> Homo sapiens

<400> 46

Met Asp Leu Met Cys Lys Lys Met Lys His Leu Trp Phe Phe Leu Leu

26/88




65 70 75 80 Arg Phe Ser Gy Ser Ay Ser Gy Thr Asp
Phe Thr Leu Thr Ile Ser 85 90 95 Ser Leu Gu Pro Qu
Asp Phe Ala Val Tyr Tyr Cys A n d@n Arg Ser 100 105
110 25/88 His Trp Leu Thr Phe Ay Ay Ay Thr Lys Val
GQu lle Lys Arg Thr 115 120 Val <210> 45 <211> 462

1 <212> DNA &213> Honp sapi &hs 125 <400> 4535at at gt cgac
gagt cat gga tctcat gt gc aagaaaatga agcacctgtg gttcttcctc

ctgctggtgg cggctcccag atgggtcctg tcccagcetgce

60
g a gtc cgca 12 actact ga agccttegga
Leu VERELRATR 85 Braali Uilal et ot LOk g gbbeairc 280
agcagt Egtg gttactacgg gct ggat c cgccagcccc cagggaaggg
gctggagt gg 240 attgggdagta tctataaaag ‘t'gggagcacc

taccacaacc cgtccctcaa gagtcgagtc 300 accatatceg
t agacacgt c caagaaccag ttctccctga agctgagctc tgtgaccgcec

Ser GBAOro GERYAGIGAA G BO8&! Gy ahPIRGIRYGA LHCTIYL @Gt ac
gatattttgg gtggttcgac 420 ccctggggcc agggaaccct

ggtgaccgtc tcctcagota gc 462 <210>446 <211> 149

Thr Val Ser Gly Gly Ser Ile Ser Ser Pro Gly Tyr Tyr Gly Gly Trp
50 55 60

Ile Arg Gla Pro Pro Gly Lys Gly Leu Glu Trp Ile Gly Ser Ile Tyr
65 70 7h 30

Lys Ser Gly Ser Thr Tyr His Asn Pro Ser Leu Lys Ser Arg Val Thr
| 85 90 95

Ile Ser Val Asp Thr Ser Lys Asn Gln Phe Ser Leu Lys Leu Ser Ser
100 105 110

Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys Thr Arg Pro Val Val
115 120 125

Arg Tyr Phe Gly Trp Phe Asp Pro Trp Gly Gln Gly Thr Leu Val Thr
130 135 | 140

Val Ser Ser Ala Ser
145

27/88




<212> PRT <213> Hono sapi ens <400> 46 Met Asp Leu Met
Cys Lys Lys Met Lys H's Leu Trp Phe Phe Leu Leu 26/88
15 10 15 Leu Val Ala Ala Pro Arg Trp Val Leu Ser G n
Leu Gn Leu Gn GQu 20 25 30 Ser Ay Pro Gy Lou Leu
<210>I\_/%7s Pro Ser- Gu Thr Leu Ser Leu Thr Cys 35 40 45 Thr
Ser Ay Ay Ser Ile Ser Ser Pro Ay Tyr Tyr Ay
<211>%4)é Trp 50 55 60 Ile Arg Gn Pro Pro Ay Lys Ay Leu
Trp Ile Ay Ser Ile Tyr 65 70 75 80 Lys Ser dy-
<212>$WA Thr Tyr H's Asn Pro Ser Lou Lys Ser Arg Val Thr 85
90 95 Ile Ser Val Asp Thr Ser Lys Asn G n Phe Ser Leu
213> pmo Leispgr Ser 100 105 110 Val Thr Ala Ala Asp Thr
Ala Val Tyr Tyr Cys Thr Arg Pro Val Val 115 120 125
Arg Tyr Phe Ay Trp Phe Asp Pro Trp Ay Gn dy Thr
Leu Val Thr 130 135 140
<400> 47
agatcttaag caagigtaac aactcagagt acgeggggag acccactcag gacacagcat 60
ggacatgagg gtccecgetc agetectggg gettetgetg ctetggetee caggtgecag 120
 atgtgccate cagttgaccc agtctecate cteectgtet geatctgtag gagacagagt 180
caccatcact tgcegggeaa gtecagggeat tageagtget ttagectggt atcagcagaa 240
accagggaaa getoctaage tectgateta tgatgectce aatttggaaa gtggggtece 300
atcaaggttc ageggeagtg gatctgggac agattteact ctcaccateca geagectgea 360
gcelgaagat ttigeaactt attactgtca acagtttaat agttacccga cgttcggeca 420

agggaccaag gtggaaatca aacgtacg 448

<210> 48
211> 130
<212> PRT

<213> Homo sapiens

{400> 48
Met Asp Met Arg Val Pro Ala Gln Leu Leu Gly Leu Leu Leu Leu Trp
1 5 10 1b

Leu Pro Gly Ala Arg Cys Ala Ile Gln Leu Thr Gln Ser Pro Ser Ser
20 25 30

Leu Ser Ala Ser Val Gly Asp Arg Val Thr Ile Thr Cys Arg Ala Ser

35 40 45
28/88




Val Ser Ser Ala Ser 145 27/88 <210> 47 <211> 448
<212> DNA <213> Honp sapi ens <400> 47 agatcttaag
caagt gt aac aactcagagt acgcggggag acccactcag gacacagcat
60 ggacatgagg gtccccgctc agctcctggg gettctgetg
etctggctcc caggtgccag 120 atgtgccatc cagttgaccc
agtctccatc ctccctgtct gcatctgtag gagacagagt 180

a t tgccg a, gt cagggcat tagcagtgct ttagcctggt

61n G IS SE0Skr Mo L Hekrobunda Gu 20t daRc TCEDghIt o
gatgcectcc aattt%gaaa gtggggtccgosoo at caaggttc
agcggcagt g gat ct'gggac agatttcact” ctcaccatca gcagcctgca
360 gcctgaagat tttgcaactt attactgtca acagtttaat

agttacccga cgttcggcca 420 agggaccaag gt ggaaatca

Ala PRACE 860144815 AﬁSAl %éllas&%‘éu (ﬁ%l%% @ETV§1213> Homo
sapi ens <400> 48 Met Met g Val Pro a @n Leu

65 Leu Ay Leu l7eu Leu Leu Trp 74 5 10 15 Leu Pgp Ay A a
Arg Cys Ala Ile A n Leu Thr G n Ser Pro Ser Ser 20 25
30 Leu Ser Ala Ser Val Gy Asp Arg Val Thr Ile Thr Cys
a Ser
Pro Ser grg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr

85 90 95

Ile Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln
100 105 110

Phe Asn Ser Tyr Pro Thr Phe Gly GIn Gly Thr Lys Val Glu Ile Lys
115 120 125

Arg Thr
130

210> 49

<211> 13

<212> PRT

<213> Artificial Sequence

{220>
<223> Description of Artificial Sequence:Synthetic

"~ peptide

<400> 49 |
29/88




35 40 45 28/88 Gn Gy Ile Ser Ser Ala Lou Ala Trp Tyr
Gn dn Lys Pro Ay Lys 50 55 60 Ala Pro Lys Leu Leu
Ile Tyr Asp Ala Ser Asn Leu Qu Ser Ay Val 65 70 75
80 Pro Ser Arg Phe Ser Ay Ser Gy Ser Ay Thr Asp Phe
Thr Leu Thr 85 90 95 Ile Ser Ser Leu Gn Pro Qu Asp

Glu Pppdrp Bervhe Gys Amy 6lio)egs Gln Teirn.ewoblel05 110 Phe Asn

1

Ser Tyr Pro Thr Phe Gy G n Ay Thr Lys Val Qu He Lys
115 120 Arg Thr 130 <210349 “<211> 13 <212> PRT

"<213> Artificial Sequence 125 <220> <223> Description

of Artificial Sequence: Synthetic peptide <400> 49

<210> 50

211> 13

212> PRT

213> Artificial Sequence

220>

<223> Description of Artificial Sequence:Synthetic

peptide

<400> 50

Pro Thr Ala Cys Arg Glu Lys Gln Tyr Leu Ile Asn Ser

1

5 10

<210> 51

211> 13
<212> PRT
<213> Artificial Sequence

<2207

{223> Description of Artificial Sequence:Synthetic

peptide

<400> 51

 Ala Cys Arg Glu Lys Gln Tyr Leu Ile Asn Ser Gln Cys

1

5 E 10
30/88




29/88 Qu Pro Pro Thr Ala Cys Arg Au Lys Gn Tyr Leu
Ile 1 5 10 <210> 50 <211> 13 <212> PRT <213>
Artificial Sequence <220> <223> Description of
Artificial Sequence: Synthetic peptide <400> 50 Pro
Thr Ala Cys Arg Gu Lys Gn Tyr Leu Ile Asn Ser 1 5
10 <210> 51 <211> 13 <212> PRT <213> Artifici al
Sequence <220> <223> Description of Artificial
Sequence: Synthetic peptide <400> 51 Ala Cys Arg Qu
-<210>L%s Gn Tyr Leu Ile Asn Ser Gn Cys 1 5 10 30/88
<Z10> 52 <211> 13

211> 13
<212> PRT
<213> Artificial Sequence

2200
223> Description of Artificial Sequence:Synthetic

peptide

<400> b2
‘Arg Glu Lys Gln Tyr Leu Ile Asn Ser Gln Cys Cys Ser
1 5 10

<210> 53
<211> 13
 <212> PRT

213> Artificial Sequence

220>
223> Description of Artificial Sequence:Synthetic

peptide

<400> 53
Lys GIn Tyr Leu Ile Asn Ser Gln Cys Cys Ser Leu Cys
1 5 | 10 |

31/88




<212> PRT <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: Synthetic peptide
<400> 52 Arg Qu Lys Gn Tyr Leu Ile Asn Ser Gn Cys
Cys Ser 1 5 10 <210> 53 <211> 13 <212> PRT <213>
Artificial Sequence <220> <223> Description of
210pp4 i fi ci al Sequence: Synthetic peptide <400> 53 Lys

<211>G&LI;1 Tyr Leu Ile Asn Ser A n Cys Cys Ser Leu Cys 1 5 10
31788 <210> 54 <211> 13 ~<212> PRT <213> Artificial

ence <220> <223> Description of Artificial
equence: Synthetic peptide
{213> Artificial Sequence

<212>

220>
{223> Description of Artificial Sequence:Synthetic

peptide

<400> 54
Tyr Leu Ile Asn Ser GIn Cys Cys Ser Leu Cys Gln Pro
1 ) 10

{210> 55

<211> 13

<212> PRT

<213> Artificial Sequence

220>
<223> Description of Artificial Sequence:Synthetic

peptide

<400> 55
Ile Asn Ser Gln Cys Cys Ser lLeu Cys Gln Pro Gly Gln
1 5 10

<210> 56

211> 13
32/88




<400> 54 Tyr Leu Ile Asn Ser G n Cys Cys Ser Leu Cys
Gn Pro 15 10 <210> 55 <211> 13 <212> PRT <213>
Artificial Sequence <220> <223> Description of
Artificial Sequence: Synthetic peptide <400> 55 Ile
Asn Ser Gn Cys Cys Ser Leu Cys Gn Pro dy Adn 1 5 10

<212>FRI0> 56 <211> 13 32/88 <212> PRT <213> Artificial
Sequence <220> <223> Description of Artificial

I3 gudireat SomiReei ¢ peptide <400> 56 Ser G n Cys Cys
Ser Lou Cys G n Pro Gy @n Lys Leu 1 5 10

{2205
{223> Description of Artificial Sequence:Synthetic

peptide

<400> 56
Ser Gln Cys Cys Ser Leu Cys Gln Pro Gly Gln Lys Leu
1 5 10 |

<210> b7
<211> 13
<212> PRT

<213> Artificial Sequence

220>
<223> Description of Artificial Sequence:Synthetic

‘peptide

400> 57
Cys Cys Ser Leu Cys Gln Pro Gly Gln Lys Leu Val Ser
1 5 10

<210> 58
<211> 13
<212> PRT

<213> Artificial Sequence
33/88




<210> 57 <211> 13 <212> PRT <213> Artificial
Sequence <220> <223> Description of Artificial
Sequence: Synthetic peptide <400> 57 Cys Cys Ser Lou
Cys An Pro Ay dn Lys Lou Val Ser 1 5 10 <210> 58
<211> 13 <212> PRT <213> Artificial Sequence 33/88
<220> <223> Description of Artificial

<220>Sequence: Synthetic peptide <400> 58 Ser Leu Cys dn
Pro Ay @n Lys Leu Val Ser Asp Cys 1 5 10 <210> 59

203> Bebigidon 21631 PRI T &L 3 el Id f )Gl @l Sequence <220>

peptide

<400> 58
ser Leu Cys Gln Pro Gly Gln Lys Leu Val Ser Asp Cys
1 5 10

210> 59
211> 13
<212> PRT

<213> Artificial Sequence

<2200
{223> Description of Artificial Sequence:Synthetic

peptide

<400> 59
Cys Gln Pro Gly Gln Lys Leu Val Ser Asp Cys Thr Glu
1 5 10

<210> 60

211> 13

<212> PRT

- 213> Artificial Sequence

020>
‘ 34/88




<223> Description of ‘Artificial Sequence: Synthetic
peptide <400> 59 Cys @ n Pro Ay Gn Lys Leu Val Ser
Asp Cys Thr Gu 1 5 10 <210> 60 <211> 13 <212> PRT
<213> Artificial Sequence <220> 34/88 <223>
Description of Artificial Sequence: Synthetic peptide
223> Degosivsrnpel Actificial $saveneniSwrdheger Asp Cys Thr du
‘Phe Thr 1 5 10 <210> 61 <211> 13 <212> PRT <213>
AePYidECi al Sequence <220> <223> Description of
Artificial Sequence: Synthetic peptide <400> 61 dn
Lys Leu Val Ser Asp Cys Thr du Phe Thr u Thr 1 5 10

<400> 60
Pro Gly Gln Lys Leu Val Ser Asp Cys Thr Glu Phe Thr
1 5 10

<2105 61
211> 13
<212> PRT

{213> Artificial Sequence

{2205
<223> Description of Artificial Sequence:Synthetic

peptide

<400> 61
Gln Lys Leu Val Ser Asp Cys Thr Glu Phe Thr Glu Thr
1 5 10

<210> 62

211> 13

<212> PRT

<213> Artificial Sequence

{2200
<2237 Description of Artificial Sequence:Synthetic

peptide
35/88




<210> 62 <211> 13 <212> PRT <213> Artificial
Sequence <220> <223> Description of Artificial
Sequence: Synthetic peptide 35/88 <400> 62 Leu. Val Ser
Asp Cys Thr Gu Phe Thr AQu Thr Gu Cys 1 5 10 <210>
63 <211> 13 <212> PRT <213> Artificial Sequence
<220> <223> Description of Artificial

guence: Synthetic peptide <400> 63 Ser Asp Cys Thr

u Phe Thr Gu Thr Au Cys Leu Pro 1 5 10 <210> 64

Leu Va4 adB oy AL a3t M7t T §i@L Sequence

5 10

<210> 83

<211> 13
<212> PRT

<213> Artificial Sequence

223> Description of Artificial Sequence: Synthetic

peptide

<400> 63

Ser Asp Cys Thr Glu Phe Thr Glu Thr Glu Cys Leu Pro

5 10

<210> 64

<211> 13

<212> PRT

<213> Artificial Sequence

223> Description of Artificial Sequence:Synthetic

peptide

<400> 64

36/88




<220> <223> Description of Artificial
Sequence: Synthetic peptide <400> 64 36/88 Cys Thr Qu
Phe Thr Gu Thr Au Cys Leu Pro Cys Gy 1 5 10 <210>
65 <211> 13 <212> PRT <213> Artificial Sequence
<220>  <223> Description of Artjficial

Cys T@éé@‘éﬁ@%?@ﬁ?nqlﬁeﬁ}rcbﬁbgﬁ Lee Frades @3 G u Phe Thr G u

1 Thr du Q/g Leu Pro Cys Gle{_\rGIu Ser 1 5 10 <210> 66

<211> 13 <212> PRT <213>"Artificial Sequence <220>
<223> Description of Artificial Sequence: Synthetic
peptide <400> 66 Thr GQu Thr Qu Cys Leu Pro Cys Ay
G u Ser du Phe .

<210> 65

211> 13

<212> PRT |
<213> Artificial Sequence

{2200
<223> Description of Artificial Sequence:Synthetic

peptide

<400> 65
Glu Phe Thr Glu Thr Glu Cys Leu Pro Cys Gly Glu Ser
1 5 10

<210> 66
211> 13
<212> PRT

<213> Artificial Seguence

<{220>
<223> Description of Artificial Sequence:Synthetic

peptide

<400> 66
Ihr Giu Thr Glu Cys Leu Pro Cys Gly Glu Ser Glu Phe

1 ' 5 10
37/88




15 10 37/88 <210> 67 <211> 13 <212> PRT <213>
Artificial Sequence <220> <223> Description of
Artificial Sequence: Synthetic peptide <400> 67 Thr
GQu Cys Leu Pro Cys Gy GQu Ser Qu Phe Leu Asp 1 5 10
<210> 68 <211> 13 <212> PRT <213> Artificial
Sequence <220> <223> Description of Artificial
Sequence: Synthetic peptide <400> 68 Cys Leu Pro Cys
Gy Qu Ser Qu Phe Leu Asp Thr Trp 1 5 10 38/88 <210>
<2HD6§7 <211> 13 <212> PRT

211> 13
<212> PRT
<213> Artificial Sequence

£220>
<223> Description of Artificial Sequence:Synthetic

peptide

<400> 67
Thr Giu Cys Leu Pro Cys Gly Glu Ser Glu Phe Leu Asp
1 5 10

210> 68

<211> 13

<212> PRT

213> Artificial Sequence

{2207
<223> Description of Artificial Sequence:Synthetic

peptide
<400> 68

Cys Leu Pro Cys Gly Glu Ser Glu Phe Leu Asp Thr Trp
1 5 10

38/88




<213> Artificial Sequence <220> <223> Description of
Artificial Sequence: Synthetic peptide <400> 69 Pro
Cys Ay Qu Ser Au Phe Leu Asp Thr Trp Asn Arg 1 5 10
<210> 70 <211> 13 <212> PRT <213> Artificial
910> uence <220> <223> Description of Artificial
gquence: Synthetic peptide <400> 70 Ay Qu Ser Au
¢«11>Pe Leu Asp Thr Trp Asn Arg Gu Thr 1 5 10 <210> 71
<211> 13 39/ 88 <212> PRT <213> Artificial Sequence
¢212>20> <223> Description of Artificial
Sequence: Synthetic peptide
213> Artificial Sequence

220>
223> Description of Artificial Sequence:Synthetic

peptide

400> 69
Pro Cys Gly Glu Ser Glu Phe leu Asp Thr Trp Asn Arg
1 5 10

210> 70
<211> 13
<212> PRT

213> Artificial Sequence

<220>
223> Description of Artificial Sequence:Synthetic

peptide

<400> 70
Gly Glu Ser Glu Phe Leu Asp Thr Trp Asn Arg Glu Thr
1 ) 10

210> 71

211> 13
- 39/88




<400> 71 Ser du Phe Leu Asp Thr Trp Asn Arg G u Thr
Hs Cys 1 5 10 <210> 72 <211> 13 <212> PRT <213>
Artificial Sequence <220> <223> Description of
Artificial Sequence: Synthetic peptide <400> 72 Phe
Ley Asp Thr Trp Asn Arg Qu Thr Hs Cys Hs An 15
CIDIOS 73 <2115 13 <212> PRT <213> Artificial
Sequence 40/ 88 <220> <223> Description of
<213>A$I?°|1$}C&P£I]S%§'é‘?fﬁ8nce: Synthetic peptide <400> 73 Asp
Thr Trp Asn Arg Gu Thr H's Cys Hs Gn Hs Lys 1 5 10

220>
<223> Description of Artificial Sequence:Synthetic

peptide

<400> 71
Ser Glu Phe Leu Asp Thr Trp Asn Arg Glu Thr His Cys
1 5 10

210> 72
211> 13
<212> PRT

<213> Artificial Sequence

220>
<223> Description of Artificial Sequence:Synthetic

peptide

<4007 72
. Phe Leu Asp Thr Trp Asn Arg Glu Thr His Cys His Gln
1 5 10 |

<210> 73
211> 13
<212> PRT

<{213> Artificial Sequence
40/88



<210> 74 <211> 13 <212> PRT <213> Artificial
Sequence <220> <223> Description of Artificial
Sequence: Synthetic peptide <400> 74 Trp Asn Arg Gu
Thr Hs Cys Hi's An H's Lys Tyr Cys 1 5 10 <210> 75
<211> 13 <212> PRT <213> Artificial Sequence <220>
41/ 88 <223> Description of Artificial ‘
<220>Sequen(:e: Synt hetic peptide <400> 75 Arg Gu Thr Hi's
Cys Hs dn Hs Lys Tyr Cys Asp Pro 1 5 10 <210> 76

223> i%%g'l?ip%?on gtz%&%%ifl;{g{afgg'q%znérigéfrftlhg{iacl Sequence <220>

peptide

<400> 73
Asp Thr Trp Asn Arg Glu Thr His Cys His Gln His Lys
1 5 10

<2106> 74
<211> 13
<212> PRT

213> Artificial Sequence

{2202
<223> Description of Artificial Sequence:Synthetic

peptide

<400> 74
Trp Asn Arg Glu Thr His Cys His Gln His Lys Tyr Cys
1 5 10

<210> 75

<211> 13

<212> PRT

213> Artificial Sequence

{2207
41/88




<223> Description of Artificial Sequence: Synthetic
peptide <400> 76 Thr Hs Cys His @n H s Lys Tyr Cys
Asp Pro Asn Leu 1 5 10 <210> 77 <2i1> 13 <212> PRT
<213> Artificial Sequence <220> <223> Description of
Artificial Sequence:Synthetic peptide 42/88 <400> 77

Q2P Apscrirdiq pf HirgifigsalTjequepee Agpthetis Asn Leu Gy Leu 1
5 10.<210> 78 <211> 13 <212> PRT <213> Artificial
Rhsce <220> <223> Description of Artificial
Sequence: Synthetic peptide <400> 78 G n H's Lys Tyr
Cys Asp Pro Asn Leu Ay Leu Arg Val

<400> 75

Arg Glu Thr His Cys His Gln His Lys Tyr Cys Asp Pro
1 5 10

<210> 76

<211> 13
<212> PRT
<213> Artificial Sequence

{2207
<223> Description of Artificial Sequence:Synthetic

peptide

400> 76
Thr His Cys His Gln His Lys Tyr Cys Asp Pro Asn Leu
1 | 5 10

210> 77

<211> 13

212> PRT

<213> Artificial Sequence

220>
<223> Description of Artificial Sequence:Synthetic

peptide
42/88



15 10 <210> 79 <211> 13 <212> PRT <213> Artificial

Sequence <220> <223> Description of Artificial

Sequence: Synthetic peptide <400> 79 43/88 Lys Tyr Cys

Asp Pro Asn Leu Gy Leu Arg Val Gn AGn 1 5 <210> 80

<211> 13 <212> PRT <213> Artificial Sequence 10 <220>

<223> Description of Artificial Sequence: Synthetic
<400>%‘?pti de <400> 80 Cys Asp Pro Asn Leu Gy Leu Arg Val

n GnlLys Gy 15 10 <210> 81 <211> 13 <212> PRT

Cys Hi<32 (]}I?’n> H'1Asr tLlyé I’[Cylr 8Byssfs%l'll?rnoc gsn Leu Gly Leu

1 5 10

<210> 78
211> 13
<212> PRT

{213> ‘Artificial Sequence

<{220>
<{223> Description of Artificial Sequence:Synthetic

peptide

<400> 78
Gln His Lys Tyr Cys Asp Pro Asn Leu Gly Leu Arg Val
1 b _ 10

<210> 79
<211> 13
<212> PRT

<213> Artificial Sequence

- L2207
223> Description of Artificial Sequence:Synthetic

peptide

<400> 79
43/88




<220> <223> Description of Artificial

Sequence: Synthetic peptide <400> 81 Pro Asn Leu Ay
Leu Arg Val G n dn Lys Ay Thr Ser 1 5 10 44/88
<210> 82 <211> 13 <212> PRT <213> Artificial
Sequence <220> <223>.Description of Artificial

Lys Tge§tiedee: Bpndtrel s Glpépt idde Veddn 82 Leu Ay Leu Arg

1

Val An dn Lys Ay Thr Ser AQu Thr 1 5 10 <210> 83
<211> 13 212> PRT <213>1Wrtificial Sequence <220>
<223> Description of Artificial Sequence: Synthetic
peptide <400> 83 Lou Arg Val A n @n Lys Ay Thr Ser
G u Thr Asp Thr

210> 80

211> 13

<212> PRT

213> Artificial Sequence

<2205

<223> Description of Artificial Sequence:Synthetic

peptide

<400> 80

" Cys Asp Pro Asn Leu Gly Leu Arg Val Gln Gln Lys Gly

1

5 10

<210 81

211> 13

<212> PRT

<213> Artificial Sequence

220>

<223> Description of Artificial Sequence:Synthetic

peptide

<400> 81

Pro Asn Leu Gly Leu Arg Val Gln Gin Lys Gly Thr Ser

1

5 10
44/88




15 10 45/88 <210> 84 <211> 13 <212> PRT <213>
Artificial Sequence <220> <223> Description of
Artificial Sequence: Synthetic peptide <400> 84 Val

Gn dn Lys Gy Thr Ser u Thr Asp Thr Ile Cys 1 5 10
<210> 85 <211> 13 <212> PRT <213> Artificial

Sequence <220> <223> Description of Artificial
Sequence: Synthetic peptide <400> 85 G n Lys Ay Thr
Ser Qu Thr Asp Thr Ile Cys Thr Cys 1 5 10 <210> 86

211> 13
<212> PRT

<213> Artificial Sequence

220>
<223> Description of Artificial Sequence:Synthetic

peptide

<400> 82
Leu Gly Leu Arg Val Gln Gln Lys Glv Thr Ser Glu Thr
1 5 10

<210> 83

<211> 13

<212> PRT

<213> Artificial Sequence

220>
<223> Description of Artificial Sequence:Synthetic

peptide'
<400> 83

Leu Arg Val Gln Gln Lys Gly Thr Ser Glu Thr Asp Thr
1 5 10

45/88




<212> PRT <213> Artificial Sequence <220> <223>

Description of Artificial Sequence: Synthetic peptide

<400> 86 Gy Thr Ser Au Thr Asp Thr Ile Cys Thr Cys

GQu Au 15 10 <210> 87 <211> 13 <212> PRT <213>

Artificial Sequence <220> <223> Description of
C10M4 i ficial Sequence: Synthetic peptide <400> 87 Ser
<19 Thr Asp Thr Ile Cys Thr Cys Gu Au @y Trp 15

10 <210> 88 <211> 13 <212> PRT <213> Artificial
<2195 uence 47/88 <220> <223> Description of Artificial
equence: Synthetic peptide

213> Artificial Sequence

220>
223> Description of Artificial Sequence:Synthetic

.peptide

400> 84
Val Gln Gln Lys Gly Thr Ser Glu Thr Asp Thr Ile Cys
I - 5 10

<210> 85

<211> 13

212> PRT

- 213> Artificial Sequence

<2202
<223> Description of Artificial Sequence:Synthetic

peptide

<400> 85
Gln Lys Gly Thr Ser Glu Thr Asp Thr Ile Cys Thr Cys
1 5 10

<210, 86

<211> 13
46/88




<400> 88 Thr Asp Thr Ile Cys Thr Cys Au Au Ay Trp
Hs Cys 1 5 10 <210> 89 <211> 13 <212> PRT <213>
Artificial Sequence <220> <223> Description of
Artificial Sequence: Synthetic peptide <400> 89 Thr.
Ile Cys Thr Cys Au AQu Ay Trp Hs Cys Thr Ser 1 5 10
212> T0> 90 <211> 13 <212> PRT <213> Artificial
equence <220> 48/ 88 <223> Description of Artificial
<213>§€gh§ﬁé - SGHIHet i ¢ peptide <400> 90 Cys Thr Cys G u
GQu dy Trp Hs Cys Thr Ser du Ala 1 5 10 <210> 91

<2905
<223> Description of Artificial Sequence:Synthetic

peptide

<400> 86
Gly Thr Ser Glu Thr Asp Thr Ile Cys Thr Cys Glu Glu
1 5 10

210> 87

211> 13

<212> PRT

<213> Artificial Sequence

220>
<223> Description of Artificial Sequence:Synthetic

peptide

<400> 87
Ser Glu Thr Asp Thr Ile Cys Thr Cys Glu Glu Gly Trp
1 5 10

<210> 88
211> 13
<212> PRT

<213> Artificial Sequence
47/88




<211> 13 <212> PRT <213> Artificial Sequence <220>
<223> Description of Artificial Sequence: Synthetic
peptide <400> 91 Cys Qu Qu Ay Trp H's Cys Thr Ser
GQu Ala Cys Gu 5 10 <210> 92 <211> 13 <212> PRT
<213> Artificial Sequence <220> <223> Description of
Artificial Sequence: Synthetic peptide 49/88 <400> 92

<220>Glu Ay Trp His Cys Thr Ser u Ala Cys Gu Ser Cys 1
5 10 <210> 93 <211> 13 <212> PRT <213> Artifici al

uen e <2 <22 SCri n of Artificial
<222 BRHER iR Rui 6™, sptre Sihec

peptide

<400> 88
Thr Asp Thr Ile Cys Thr Cys Glu Glu Gly Trp His Cys
1 5 10

<210> 89

211> 13

- <212> PRT

213> Artificial Sequence

220>
223> Description of Artificial Sequence:Synthetic

peptide

<400> 89
Thr Ile Cys Thr Cys Glu Glu Gly Trp His Cys Thr Ser
1 b 10

<210> 90
211> 13

<212> PRT

<213> Artificial Sequence

<220> |
48/88




<400> 93 Trp His Cys Thr Ser Au Ala Cys A u Ser Cys
Val Len 1 5 10 <210> 94 <211> 13 <212> PRT <213>
Artificial Sequence <220> <223> Description of
Artificial Sequence: Synthetic peptide <400> 94 50/ 88

s Thr. Ser u, Al a du s Val Leu Hs Arg 1
223 efﬁr@ﬂ%ogg‘télﬂa;%%que@ Eﬁt{b C<213> Artificial
g)eeg ice <220> <223> Description of Artificial

uence: Synthetic peptide <400> 95 Ser A u Ala Cys
Gu Ser Cys Val Leu H's Arg Ser Cys 1 5 10

<400> 90
Cys Thr Cys Glu Glu Gly Trp His Cys Thr Ser Glu Ala
1 5 10

<210> 91
<211> 13
<212> PRT

<213> Artificial Sequence

220>
<223> Description of Artificial Sequence:Synthetic

peptide

<400> 91
Cys Glu Glu Gly Trp His Cys Thr Ser Glu Ala Cys Glu
1 ' 5 10

210> 92
211> 13
<212> PRT

<213> Artificial Sequence

{220>
223> Description of Artificial Sequence:Synthetic

peptide
49/88




<210> 96 <211> 13 <212> PRT <213> Artificial
Sequence <220> <223> Description of Artificial
Sequence: Synthetic peptide <400> 96 Ala Cys d u Ser
Cys Vval Leu H's Arg Ser Cys Ser Pro 1 5 10 51/88
<210> 97 <211> 13 <212> PRT <213> Artificial
Sequence <220> <223> Description of Artificial
<400>Sgjuence: Synthetic peptide <400> 97 A u Ser Cys Val
Leu Hs Arg Ser Cys Ser Pro Ay Phe 1 5 10 <210> 98
Glu Gkp T1p Hig Cya2l@>S@REl 218 XyAdliifdeei Bls Sequence <220>

1 5 10

<210> 93

211> 13

<212> PRT

. <213> Artificial Sequence

220>
<223> Description of Artificial Sequence:Synthetic

peptide

<400> 93
Trp His Cys Thr Ser Glu Ala Cys Glu Ser Cys Val Leu
1 5 10

210> %4

211> 13

<212> PRT

<213> Artificial Sequence

220>
'<223> Description of Artificial Sequence:Synthetic

peptide

<400> 94
50/88




<223> Description of Artificial Sequence: Synthetic
pepti de <400> 98 Cys Val Leu His Arg Ser Cys Ser Pro
Gy Phe dy Val 1 5 10 52/88 <210> 99 <211> 13
<212> PRT <213> Artificial Sequence <220> <223>

it f] ci al uepce; Synthetic peptide
Cys TQZS%& Ggg @%u&h Q{I}Arspgr gg? V&ég%gjﬂsﬁl@y Gy Phe dy Val
1 Lys Gn 1 § 10 <210> 100 (211> 13 <212> PRT <213>
Artificial Sequence <220>" <223> Description of
Artificial Sequence: Synthetic peptide <400> 100 Arg
Ser Cys Ser Pro Gy Phe Ay Val Lys Anlle Ala 15

<210> 95
211> 13
<212> PRT

<213> Artificial Sequence

220>
<223> Description of Artificial Sequence:Synthetic

peptide

<400> 95
Ser Glu Ala Cys Glu Ser Cys Val Leu His Arg Ser Cys
1 5 10

<210> 96
<211> 13
<212> PRT
{213> Artificial Sequence

220>
<223> Description of Artificial Sequence:Synthetic

peptide

<400> 96
Ala Cys Glu Ser Cys Val Leu His Arg Ser Cys Ser Pro

1 5 10
51/88




10 <210> 101 <211> 13 53/88 <212> PRT <213> Artifici al
Sequence <220> <223> Description of “Artificial
Sequence: Synthetic peptide <400> 101 Cys Ser Pro Ay
Phe Gy Val Lys An lle Ala Thr Ay 1 5 10 <210> .102
<211> 13 <212> PRT <213> Artificial Sequence <220>
<223> Description of Artificial Sequence: Synthetic
pepti de <400> 102 Pro Ay Phe Ay Val Lys An lle A a
Thr dy Vval Ser 1 5 f0 <210> 103 <211> 13 <212> PRT

@10><13> Artificial Sequence
211> 13
<212> PRT

{213> Artificial Sequence

220>
<223> Description of Artificial Sequence:Synthetic

peptide

400> 97
Glu Ser Cys Val Leu His Arg Ser Cys Ser Pro Gly Phe
1. 5 10

<210> 98

211> 13

<212> PRT

<213> Artificial Sequence

220>
{223> Description of Artificial Sequence:Synthetic

peptide
<400> 98

Cys Val Leu His Arg Ser Cys Ser Pro Gly Phe Gly Val
1 5 10

52/88




54/ 88 <220> <223> Description of Artificial
Sequence: Synthetic peptide <400> 103 Phe Gy Val Lys
Gnlle Ala Thr Ay Val Ser Asp Thr 1 5 10 <210> 104
<211> 13 <212> PRT <213> Artificial Sequence <220>
210> 23> Description of Artificial Sequence: Synthetic
pti de <400> 104 Val Lys @n Ile Ala Thr Ay Val Ser
<211>q§p Thr Ile Cys 1 5 10 <210> 105 <211> 13 <212> PRT
<213> Artificial Sequence <220> 55/88 <223>
212> Pggcription of Artificial Sequence:Synthetic peptide
<400> 105 Gn Ile Ala Thr Ay Val Ser Asp Thr Ile Cys

<213> @rti fRE ]l Sequence

220>
<223> Description of Artificial Sequence:Synthetic

peptide

<400> 99
Leu His Arg Ser Cys Ser Pro Gly Phe Gly Val Lys GIn
1 | 5 10

<210> 100

<211> 13

<212> PRT

<213> Artificial Sequence

<2205
<2237 Description of Artificial Sequence:Synthetic

peptide

<400> 100
Arg Ser Cys Ser Pro Gly Phe Gly Val Lys Gln Ile Ala
1 5 10

<210> 101

<211> 13
53/88




15 10 <210> 106 <211> 13 <212> PRT <213> Artifici al
Sequence <220> <223> Description of Artificial
Sequence: Synthetic peptide <400> 106 Ala Thr Ay Val
Ser Asp Thr Ile Cys Gu Pro Cys Pro 10 <210> 107
212> > 13 <212> PRT <213> Artificial Sequence <220>
3> Description of Artificial Sequence: Synthetic

P 15400> 107 @y Val Ser Asp Thr Ile Cys
<ZB>d?QEEQSag$E%%%o Val 15 10 <210> 108 <211> 13
<212> PRT <213> Art|f| CI al Sequence
{2200
<223> Description of Artificial Sequence:Synthetic

peptide

<400> 101
Cys Ser Pro Gly Phe Gly Val Lys Gln Ile Ala Thr Gly
1 5 10

<210> 102

211> 13

<212> PRT

<213> Artificial Sequence

220>
<223> Description of Artificial Sequence:Synthetic

peptide

<400> 102
Pro Gly Phe Gly Val Lys Gln Ile Ala Thr Gly Val Ser

1 o 10

<210> 103
211> 13
<212> PRT

<213> Artificial Sequence
54/88




<220> <223> Description of Artificial
Sequence: Synthetic peptide <400> 108 Ser Asp Thr Ile
Cys Qu Pro Cys Pro Val Ay Phe Phe 1 5 10 <210> 109
<211> 13 <212> PRT <213> Artificial Sequence <220>
<223> Description of Artificial Sequence: Synthetic
pepti de <400> 109 57/88 Thr Ile Cys GQu Pro Cys Pro
¢mopyval dy Phe Phe Ser Asn 1 5 10 <210> 110 <211> 13
<212> PRT <213> Artificial Sequence <220> <223>

223>DeseripiboRr ofrtf¥icihl SbglenSOGYENRRE; Synthetic peptide
<400> 110
peptide

<400> 103
Phe Gly Val Lys Gln 1le Ala Thr Gly Val Ser Asp Thr
1 5 10

210> 104

211> 13

<212> PRT

<213> Artificial Sequence

<2207
<2235 Description of Artificial Sequence:Synthetic

peptide

400> 104
Val Lys Gln Ile Ala Thr Gly Val Ser Asp Thr Ile Cys
1 5 10

<210> 105

211> 13

<212> PRT

213> Artificial Sequence

220>
55/88




Cys Qu Pro Cys Pro Val Gy Phe Phe Ser Asn Val Ser 1
5 10 <210> 111 <211> 13 <212> PRT <213> Artificial
Sequence <220> <223> Description of Artificial
Sequence: Synthetic peptide <400> 111 Pro Cys Pro Val

<9293 : . n.Vval Ser Ser,,Ala 1 5 10 58/88
e S B B RSt A Cif i
' ence <220> <223> Description of Artificial

Sequence: Synthetic peptide <400> 112 Pro Val Gy Phe
Phe Ser Asn Val Ser Ser Ala Phe Gu 1 5 10 <210> 113

<211> 13
<400> 105

Gln Tle Ala Thr Gly Val Ser Asp Thr Ile Cys Glu Pro
1 5 10

<210> 106
211> 13
<212> PRT

{213> Artificial Sequence

220>
<223> Description of Artificial Sequence:Synthetic

peptide

<400> 106
Ala Thr Gly Val Ser Asp Thr Ile Cys Glu Pro Cys Pro
1 5 10

<210> 107
<211> 13
<212> PRT

213> Artificial Sequence

{220>
<223> Description of Artificial Sequence:Synthetic

peptide
56/88




<212> PRT <213> Artificial Sequence <220> <223>

Description of Artificial Sequence: Synthetic peptide
<400> 113 Ay Phe Phe Ser Asn Val Ser Ser Ala Phe dQu
Lys Cys 1 5 10 59/88 <210> 114 <211> 13 <212> PRT
<213> Artificial Sequence <220> <223> Description of
Artificial Sequence: Synthetic peptide <400> 114 Phe

<400>Ser7 Asn Val Ser Ser Ala Phe Qu Lys Cys Hs Pro 15
10 <210> 115 <211> 13 <212> PRT <213> Artifici al

Gly V8eqeenep Th220z Cys2@B>PRESGE ippb ivaD (ﬁ% Artificial
Sequence: Synthetic peptide <400> 115
5 10

<210> 108

<211> 13

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence:Synthetic

peptide

<400> 108
Ser Asp Thr Ile Cys Glu Pro Cys Pro Val Gly Phe Phe
1 5 10

<210> 109

<211> 13

<212> PRT

<213> Artificial Sequence

220>
<223> Description of Artificial Sequence:Synthetic

peptide

<400> 109
57/88




Asn Val Ser Ser Ala Phe Qu Lys Cs Hs Pro Trp Thr 1
5 10 <210> 116 <211> 13 60/88 <212> PRT <213>
Artificial Sequence <220> <223> Description of
Artificial Sequence: Synthetic peptide <400> 116 Ser

Thr 19ercydl @uPhe, j o Thr Ser Cys 1 5
T IOy AN B Pk 30Xy 8 s B0l i 17 i al

1 Sequence <220> <223> Desqpi ption of Artificial
Sequence: Synthetic peptide <400> 117 Ala Phe G u Lys
Cys Hs Pro Trp Thr Ser Cys Gu Thr 1 5 10 <210> 118
<211> 13 <212> PRT <213> Artificial Sequence

<210> 110
<211> 13
<212> PRT

<213> Artificial Seguence

220>
223> Description of Artificial Sequence: Synthetic

peptide

<400> 110
Cys Glu Pro Cys Pro Val Gly Phe Phe Ser Asn Val Ser
1 5 10

<2106> 111
<2117 13
<212> PRT

<213> Artificial Sequence

220>
223> Description of Artificial Sequence:Synthetic

peptide

<400> 111
Pro Cys Pro Val Gly Phe Phe Ser Asn Val Ser Ser Ala

1 o 10
58/88




61/ 88 <220> <223> Description of Artificial
Sequence: Synthetic peptide <400> 118 A u Lys Cys His
Pro Trp Thr Ser Cys GQu Thr Lys Asp 1 5 10 <210> 119
<211> 13 <212> PRT <213> Artificial Sequence <220>
<223> Description of Artificial Sequence: Synthetic
peptide <400> 119 Cys His Pro Trp Thr Ser Cys G u Thr
Lys Asp Leu Val 1 5 10 <210> 120 <211> 13 <212> PRT
<213> Artificial Sequence <220> 62/88 <223>
<210°DeBxription of Artificial Sequence: Synthetic peptide
<400> 120 Pro Trp Thr Ser Cys G u Thr Lys Asp Leu Va
2IVE dn

<212> PRT

<213> Artificial Sequence

220>
<223> Description of Artificial Sequence:Synthetic

peptide

<4005 112
Pro Val Gly Phe Phe Ser Asn Val Ser Ser Ala Phe Glu
1 5 10

<210> 113

211> 13

<212> PRT

213> Artificial Sequence

220>
<223> Description of Artificial Sequence:Synthetic

peptide

400> 113
Gly Phe Phe Ser Asn Val Ser Ser Ala Phe Glu Lys Cys
1 5 10

59/88




15 10 <210> 121 <211> 13 <212> PRT <213> Artifici al
Sequence <220> <223> Description of Artificial
Sequence: Synthetic peptide <400> 121 Thr Ser Cys Qu
Thr Lys Asp Lou Val vVal dn G@n Ala 1 5 10 <210> 122
210x<214> 13 <212> PRT <213> Artificial Sequence <220>
<223> Description of Artificial Sequence: Synthetic
<Z1T0pépti de 63/ 88 <400> 122 Cys A u Thr Lys Asp Leu Val
Val d@n dn Ala Ay Thr 1 5 10 <210> 123 <211> 13

212%<PRP> PRT <213> Artificial Sequence
<213> Artificial Sequence

<2205
<223> Description of Artificial Sequence:Synthetic

peptide

<400> 114
Phe Ser Asn Val Ser Ser Ala Phe Glu Lys Cys His Pro
1 5 10

210> 115
<211> 13
<2125 PRT

<213> Artificial Seguence

220>
<223> Description of Artificial Sequence:Synthetic

peptide

<400> 115
Asn Val Ser Ser Ala Phe Glu Lys Cys His Pro Trp Thr
1 5 10

210> 116

<211> 13
60/88




<220> <223> Description of Artificial

Sequence: Synthetic peptide <400> 123 Thr Lys Asp Lou
Val Val An @n Ala Ay Thr Asn Lys 1 5 10 <210> 124
<211> 13 <212> PRT <213> Artificial Sequence <220>

<212><#43> Description of Artificial Sequence: Synthetic
pepti de <400> 124 64/88 Asp Len Val Val G n A@n Ala

<213>AryifMhialASeqikapse Thr Asp 1 5 10 <210> 125 <211> 13
<212> PRT <213> Artificial Sequence <220> <223>

Description of Artificial Sequence: Synthetic peptide
<400> 125 Val val dn @n Ala Ay Thr Asn Lys Thr Asp

220>val Val
{223> Description of Artificial Sequence:Synthetic

peptide

<400> 116
Ser Ser Ala Phe Glu Lys Cys His Pro Trp Thr Ser Cys
1 5 10

210> 117
211> 13
<212> PRT

<213> Artificial Sequence

{2200
<223> Description of Artificial Sequence:Synthetic

peptide

<400> 117
Ala Phe Glu Lys Cys His Pro Trp Thr Ser Cys Glu Thr
1 ) 10

<210> 118
211> 13
<212> PRT

<213> Artificial Sequence
61/88




]

15 10 <210> 126 <211> 13 <212> PRT <213> Artifici al
Sequence <220> <223> Description of Artificial
Sequence: Synthetic peptide <400> 126 A n A@n Ala Gy
Thr Asn Lys Thr Asp Vval VvVal Cys Ay 1 5 10 65/88
<210> 127 <211> 13 <212> PRT <213> Artifici al
Sequence <220> <223> Description of Artificial

r<220>8equence Synthetic peptide <400> 127 Ala @y Thr Asn

és Thr As Val Val Cys Ay Pro @n 1 5 10 <210> 128
<223 Daspxiptgon @ﬁlﬂilf’ﬂ‘rakﬁeuemaﬁyhﬂtﬂtm Sequence

peptide

<400> 118
Glu Lys Cys His Pro Trp Thr Ser Cys Glu Thr Lys Asp
1 5 10

210> 119

211> 15

<212> PRT

213> Artificial Sequence

(220>
<223> Description of Artificial Sequence:Synthetic

peptide

<400> 119
Cys His Pro Trp Thr Ser Cys Glu Thr Lys Asp Leu Val
1 5 10

- <210> 120

<211> 13
212> PRT

- <213> Artificial Sequence

<2207
62/88




<220> <223> Description of Artificial
Sequence: Synthetic peptide <400> 128 Thr Asn Lys Thr

Asp Val Val Cys Ay Pro Gn Asp Arg 1 5 10 66/88
<210> 129 <211> 13 <212> PRT <213> Artifici al

<223 Deguepedn <2 Aptif T3 >Sddpanle: Hikpayief Artifici al
Sequence: Synt hetic peptide <400> 129 Lys Thr Asp Val

Vaptidgys Ay Pro A n Asp Arg Lou Arg 1 5 10 <210> 130
<211> 13 <212> PRT <213> Artificial Sequence <220>
<223> Description of Artificial Sequence: Synthetic

400> qg@ti de <400> 130 Asp Val Vval Cys Ay Pro @n Asp Arg
E6u Arg Ala Leu 1 5 10

Pro Trp Thr Ser Cys Glu Thr Lys Asp Leu Val Val Gln
1 5 10

210> 121

<211> 13

<212> PRT

<213> Artificial Sequence

<2200
<223> Description of Artificial Sequence:Synthetic

peptide

<400> 121
Thr Ser Cys Glu Thr Lys Asp Leu Val Val Gln Gln Ala
1 5 10

210> 122

211> 13

<212> PRT

<213> Artificial Sequence

220>
223> Description of Artificial Sequence:Synthetic

peptide
63/88



<210> 131 <211> 1425 67/ 88 <212> DNA <213> Hono
sapi ens <400> 131 atgtctgtct ccttcctcat cttcctgccc
gt gctgggcc tcccatgggg tgtcctgtca 60 caggtccaac
t gcagcagt c aggt ccagga ctggt gaagc cetcgeagac cctctcactc
120 acctgtgcca tctccgggga cagtgtctct agcaacagtg
ctacttggaa ctggatcagg 180 cagtccccat cgagagacct
<4003 f2yt ggct g ggaaggacat act acaggtc caagtggtat 240
cgtgattatg taggatctgt gaaaagtcga ataatcatca acccagacac
Cys Gu J%adoraa!bspsbﬂl Vehdtut claddnt Jea@iat Gaa ct ct gt gact
cccgaggaca cggctatata ttactgtaca 360 agagcacagt
1 ggct gggagg Pggat t accce tactlict aca gt at ggacgt ctggggccaa
420 gggaccacgg tcaccgtctc ctcagctagc accaagggcc
catcggtctt ccccctggcg 480 ccctgcectcca ggagcacctc
cgagagcaca gcggccctgg gctgcctggt caaggactac 540
ttccccgaac cggtgacggt gtcgtggaac tcaggcgctc tgaccagcgg
¢210>Cgfsgcacacc 600 ttcccagetg tcctacagtc ctcaggactc
tactcccaca gcagcgtggt gaccgtgccc 660 tccagcaact
<2li>trtggcaccca gaccttcacc tgcaacgtag atcacaagcc cagcaacacc
720 aaggtggaca agacagttga gcgcaaat gt tgtgtcgagt
<212>gddcaccgt g cccagcacca 780 cctgtggcag gaccgt cagt
cttcctcttc cccccaaaac ccaaggacac cctcatgatc 840
213> thrdifigasl Seatagaggt cac gt gcgt ggt g gt ggacgt ga gccacgaaga
ccccgaggtc 900 cagttcaact ggtacgtgga cggcgt ggag
gt gcat aat g ccaagacaaa gccacgggag 960 gagcagttca
<220>acagcacgtt ccgtgtggtc agcgtcctca ccgttgtgca ccaggactgg
1020 ctgaacggca aggagtacaa gtgcaaggtc tccaacaaag
s c_st .cgagd.1080 aaaaccatct ccaaaaccaa
<223>g%%%@%ggghoﬁé%ggég%gcS?ﬁﬁ?ﬁ?ggiieﬁﬁigccccca 1140
tfep£d@gagg agat gaccaa gaaccaggtc agcctgacct gcctggtcaa
aggcttctac 1200 cccagcgaca tcgccgtgga gt gggagagc
aat gggcagc cggagaacaa ctacaagacc 1260

<400> 123
Thr Lys Asp Leu Val Val Gln Gln Ala Gly Thr Asn Lys
1 5 10

<210> 124
<211> 13
<212> PRT
<213> Artificial Sequence

220>
223> Description of Artificial Sequence:Synthetic

peptide

<400> 124
64/88




acacctccca ttcaggactc cgacggctcc ttettcctct acagcaagct
caccgtggac 1320 aagagcaggt ggcagcaggg gaacgtcttc
tcatgctccg tgatgcatga ggctctgcac 1380 aaccactaca
cgcagaagag cctctccctg tctccgggta aatga 1425 68/ 88

Asp LeR VAP VAR In<@hlx1AGHy ThR Wy 1FRITHT243> Honp sapi ens
<400> 132 Met Ser Val Ser Phe Leu Il'e Phe Leu Pro Val

1 Leu Ay Leti Pro Trp 1 5 10 15 Ay Val Leu Ser G n Val
Gn Lou Gn Gn Ser Ay Pro Ay Lou Val 20 25 30 Lys
Pro Ser Gn Thr Leu Ser Leu Thr Cys Ala He Ser Ay Asp
Ser 35 40 45 Val Ser Ser Asn Ser Ala Thr Trp Asn Trp
Ile Arg Gn Ser Pro Ser 50 55 60 Arg Asp Leu Gu Trp

<210>2L3]%g Gy Arg Thr Tyr Tyr Arg Ser Lys Trp Tyr 65 70 75
Arg Asp Tyr Val Gy Ser Val Lys Ser Arg llelle lle
<211>g%n Pro Asp 85 90 95 Thr Ser Asn Asn G n Phe Ser Lou

n Leu Asn Ser Val Thr Pro G u 100 105

<212> PRT

<213> Artificial Sequence

220>
223> Description of Artificial Sequence:Synthetic

peptide

<400> 125
Val Val Gln Gln Ala Gly Thr Asn Lys Thr Asp Val Val
1 b 10

<210> 126

<211> 13

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence:Synthetic

peptide

<400> 126
Gln Gln Ala Gly Thr Asn Lys Thr Asp Val Val Cys Gly

1 5 10
65/88




110 Asp Thr Ala Ile Tyr Tyr Cys Thr Arg Ala G n Trp
Leu Ay Ay Asp 115 120 125 69/88 Tyr Pro Tyr Tyr Tyr
Ser Met Asp Val Trp Gy @dn dy Thr Thr Val 130 135
140 Thr Val Ser Ser Ala Ser Thr Lys Gy Pro Ser Val
Phe Pro Leu Ala 145 150 155 160 Pro Cys Ser Arg Ser
Thr Ser Au Ser Thr Ala Ala Leu Ay Cys Leu 165 170
175 Val Lys Asp Tyr Phe Pro G u Pro Val Thr Val Ser
Trp Asn Ser Gy 180 185 190 Ala Leu Thr Ser Gy Vval
<210°HZ Thr Phe Pro Ala Val Leu G n Ser Ser 195 200 205
Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser
<211>s@Y Phe 210 215 220 Ay Thr A n Thr Tyr Thr Cys
VaI Asp H's Lys Pro Ser Asn Thr 225 230 235 240
212>\ Jd vza p Lys Thr Val du Arg Lys Cys Cys Val du

50 255 Cys Pro Ala Pro Pro Val Ala
<213>% i3 agéFq%}Fe Phe Leu Phe Pro Pro 260 265

<220>

<2237 Description of Artificial Sequence:Synthetic

peptide

<400> 127
Ala Gly Thr Asn Lys Thr Asp Val Val Cys Gly Pro Gln
1 5 10

<210> 128

<211> 13

<212> PRT

<213> Artificial Sequence

220>

<223> Description of Artificial Sequence:Synthetic

peptide

<400> 128

Thr Asn Lys Thr Asp Val Val Cys Gly Pro Gln Asp Arg
1 5 10

66/88




270 Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro
G u VvVal Thr Cys 275 280 285 70/88 Vval Val Val Asp Val
Ser Hs Qu Asp Pro Gu Val @ n Phe Asn Trp 290 295
300 Tyr Val Asp Ay Val GQu Val H's Asn Ala Lys Thr
<210>Ly20 Pro Arg Gu 305 310 315 320 Gu A n Phe Asn Ser
Thr Phe Arg Val Val Ser Val Leu Thr Val Val 325 330
<211>38% His G n Asp Trp Leu Asn Ay Lys Gu Tyr Lys Cys
s Val Ser Asn 340 345 350 Lys Gy Leu Pro Ala Ser
2123 %/Péf Gu Lys Thr Ile Ser Lys Thr Lys @y 355 360 365

n.Pro Pro dn Val Tyr Thr Leu Pro Pro Ser
<213>§“&1@q}agsgqe%es75 380 Met Thr Lys Asn @n Val Ser

Leu Thr Cys Lou Val Lys Ay Phe Tyr 385 390 .395 400
Pro Ser Asp Ile Ala Val Au Trp Qu Ser Asn Ay Gn

905Pro G u Asn 405 410 415 Asn Tyr Lys Thr Thr Pro Pro
Met Leu Asp Ser Asp Ay Ser Phe Phe 420 425 430

{223> Description of Artificial Sequence:Synthetic

peptide

<400> 129

Lys Thr Asp Val Val Cys Gly Pro Gln Asp Arg Leu Arg
1 5 10

<210> 130

<211> 13

<212> PRT

<213> Artificial Sequence

220>

<223> Description of Artificial Sequence:Synthetic

peptide

<400> 130
Asp Val Val Cys Gly Pro Gln Asp Arg Leu Arg Ala Leu
i _ 5 10

<210> 131

<211> 1426
67/88




Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gn
G n Ay Asn 435 440 445 71/ 88 Val Phe Ser Cys Ser Val
Met HHs Gu Ala Leu His Asn H's Tyr Thr 450 455 460
@ n Lys Ser Leu Ser Lou Ser Pro Ay Lys 465470
<212><B0>133 <211>696 <212> DNA <213> Honp sapi ens <400>
133 at ggaagccc cagctcagct tctcttcctc ctgctactct
{213>gdmceapdgas t accaccgga 60 gaaattgtgt tgacacagtc
tccagccacc ctgtctttgt ctccagggga aagagccacc 120
ctctcctgca gggccagtca gagtgttagc agctacttag cctggtacca
acagaaacct 180 ggccaggctc ccaggctcct catctat gat
<4m»g€3tccaaca gggccactgg catcccagcc 240 aggttcagtg

cagt tc t gggacagac ttcactctca ccatcagcag cctagagcct
atgtclgg %3 i;%‘?@? g lecdgeqa atacassacqt canetinges Jubapdaticabl
ttcgaccc caaa 360 gat at ca aac cggt
cagst et MG e T aRCr pe f»tﬁ%%@gc@ SetgaCGag cad0 120
t tct t cct a ataacttcta
e A b0 gk ada it ae P A EeEd géf’ggaeag@@cfé
cagtcdca€ agheadcdt é@%&g% 9&%9 gta%téé%gtcagg%?géﬁtq
acagcaagga cagcacctac agcctcagca gcaccctg gagcaaa
cgtgati@dfly 1gesnacyt fQPaREoaACRGABc A8k Clae466ad 468330 Ca300

cccat caggg cctgagctcg
cagiietaggdgaymgeagetyxtes

agagcacagt ggetgggagg ggattacece

gggaccacgg
cectegcteca

ttcecegaac

ttceeagetg

tcaccgtete
ggagcaccte
cggtgacget

tcctacagte

ctcagetage
cgagagcaca
glegtggaac

ctcaggactc

tcecagecaact tecggeaccea gacclacace

aaggtggaca
cctgtggeag
tceeggacee
cagttcaact
gagcagttca
'ctgaacggca
aaaaccatct
tceegggagg
cccagegaca
acacctccca
aagagcaggt

aaccactaca

agacagtiga
gaccgteagt
ctgaggtcac
ggtacgtgga
acagcacgtt
aggagtacaa
ceaaaaccaa
agatgaccaa
tegeecgtogga
tgctggacte
ggcageaggg

cgcagaagag

gegeaaatgt
cttectette
gtgegtegte
cggegtggag
ccgtgtggte
gtgcaagste
agggcagece
gaaccaggte
gtgggagage
cgacggetee
gaacgtcite

ccteteectg

660

cccgt cacaa agagcttcaa

c@E02gat3Lepcidtitn 28detgtaca 360

tactactaca
accaagggece
geggeeetgg
tcaggegete
tacteectea
tgcaacgtag
tgtgtegagt
cccccaaaac
gtggacgtega
gtgcataaty
agegtectea
tccaacaaag
Cgagaaccac
agcetgacct
aatgggcage
ttecttectet
tcatgectecg

tcteecggeta

68/88

gtatggacgt
catcggtett
getgeetggt
tgaccagegg
gcagegtggt
atcacaagce
gcecacegtg
ccaaggacac
gccacgaaga
ccaagacaaa
ccgttgtgea
gccteccage
aggtgtacac
gectggtcaa
cggagaacaa
acagcaagct
tgatgcatga

aatga

ctggggccaa 420

cceoectggeg
caaggactac
cglgcacacce
gaccgtgecee
cageaacacce
cccageacea
ccteatgate
cccegagegte
gcecacgggag
ccaggactgg
ctecategag
cctgeeecea
aggcttetac
ctacaagacc
caccgtggac

ggctetgeac

480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1425



<212> PRT 72/ 88 <213> Hono sapi ens <400> 134 Met Qu
Ala Pro Ala G n Leu Leu Phe Leu Leu Leu Leu Trp Leu
Pro 15 10 15 Asp Thr Thr Ay Qu Ile Val Leu Thr dn
Ser Pro Ala Thr Leu Ser 20 25 30 Leu Ser Pro Ay Qu
<2100A1gp Ala Thr Leu Ser Cys Arg Ala Ser dn Ser 35 40 45
Val Ser Ser Tyr Leu Ala Trp Tyr An Gn Lys Pro Ay
211>dl Ala Pro 50 55 60 Arg Leu Leu Ile Tyr Asp Ala Ser
Asn Arg Ala Thr Ay Ile Pro Ala 65 70 75 80 Arg Phe
Cl12>SHRT Ay Ser Ay Ser Ay Thr Asp Phe Thr Leu Thr Ile
Ser 85 90 95 Ser Leu Qu Pro Gu Asp Phe Ala Val Tyr
Cl3HameGepiedsn G n Arg Ser 100 105 110 Asn Thr Phe dvy
Pro Ay Thr Lys Val Asp Ile Lys Arg Thr Val Ala 115
120 125 Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp
<400>q3lé Gn Leu Lys Ser 130 135 140 73/88

Met Ser Val Ser Phe Leu Ile Phe Leu Pro Val Leu Gly Leu Pro Trp
1 5 10 15

Gly Val Leu Ser Gln Val Gln Leu Gln Gln Ser Gly Pro Gly lLeu Val
20 25 30

Lys Pro Ser Gln Thr Leu Ser Leu Thr Cys Ala Ile Ser Gly Asp Ser
35 40 45

Val Ser Ser Asn Ser Ala Thr Trp Asn Trp Ile Arg Gln Ser Pro Ser
50 55 60

Arg Asp Leu Glu Trp Leu Gly Arg Thr Tyr Tyr Arg Ser Lys Trp Tyr
65 70 7 80

Arg Asp Tyr Val Gly Ser Val Lys Ser Arg Ile Ile Ile Asn Pro Asp
85 90 95

Thr Ser Asn Asn Gln Phe Ser Leu Gln Leu Asn Ser Val Thr Pro Glu
100 105 110

Asp Thr Ala Ile Tyr Tyr Cys Thr Arg Ala Gln Trp Leu Gly Gly Asp
115 120 125

69/88




Gy Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr
Pro Arg Gu 145 150 155 160 Ala Lys Val @ n Trp Lys
Val Asp Asn Ala Leu G n Ser Ay Asn Ser 165 170 175
Gn Au Ser Val Thr Au G@n Asp Ser Lys Asp Ser Thr

r L 1 196K T, 18 eu Ser
e PE%STY%IG};WA% 'Sr%/lfﬁ% gglf_;@ @I—}?E Cﬂ?sé anylg%u EIE)]I(;"VE{{)S Tyr
1Bba Cys GQu Val 1Fhr H's An G yjdgeu Ser Ser Pro Val
Thr Lys 210 215 220 Ser Phe Asn Arg Ay Gu Cys

225230 <210>135 <211>1407 <212> DNA <213> Hono sapi ens
<400> 135 atggagttgg gactgagctg gattttcctt ttggctattt
Thr Vehasadgr gtlactagliyt fea 660 PrgtSycagdt g Pl?gtﬁgi ml%g
_ aggctt t acagcct g gcaggtccct gagactctcc
145 ?g?ggggcc? g%@gattcac ctttgalttgat tat gccat gclétt gggtccg

gcaagctcca 180 gggaagggcc tggagtgggt ctcaggtatt
agttggaata gtggtagctt ggtgcatgcg 240 74/88 gactctgtga

t catetec.a acgacg ccaagaagtc cctgtatctg
Fro Cg%ggpc%ggﬁeﬁgggag%t éfuggalgggrt‘ﬁﬁ Bcdtigl gebast bttt ¢
act gt gcaagsagat aggcta 36Q,tttcggggag tt ?%gt acta

cggt at ggac gtctggggcc aagggaccac ggtcaccgtc 420

Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly
180 185 190

Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser
195 200 205

Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser Asn Phe
210 215 220

Gly Thr Gln Thr Tyr Thr Cys Asn Val Asp His Lys Pro Ser Asn Thr
225 230 235 240

Lys Val Asp Lys Thr Val Glu Arg Lys Cys Cys Val Glu Cys Pro Pro
245 250 2h5

Cys Pro Ala Pro Pro Val Ala Gly Pro Ser Val Phe Leu Phe Pro Pro
260 265 270

Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys
275 - 280 285
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tcctcagcta gcaccaaggg cccatcggtc ttcccecctgg cgccctgcetce
caggagcacc 480 tccgagagca cagcggccct gggctgcectg
gt caaggact acttccccga accggtgacg 540 gtgtcgtgga
act caggcgc tctgaccagc ggcgtgcaca ccttcccagc tgtcctacag

Valv§p®a1U@ﬁn@@qg§CHL§tﬁ9%§6g&oQﬁQQ%QQQEQHQJgﬁF? gc

cctccagcaa cttcggcacc cagacctaca cctgcaacgt
Z8yat cacaag cccaggrmaca ccaaggt ggmpcaagacagtt 720
gagcgcaaat gttgtgtcga gtgcccaccg tgcccagcac cacctgtggc
aggaccgtca 780 gtcttcctct tccccccaaa acccaaggac
accctcatga tctcccggac ccctgaggtc 840 acgtgcgtgg
Tyr Velydemfae el Jayctedc BmAgadie dgadirtiysalyiot &aaGht ggt acgt g
305 900 gacggcg{gg aggt gcat aa t gccaagaca aagccacggg
aggagcagtt ctldcagcacg 960 tfecgtgtgg tcagcdict
caccgttgtg caccaggact ggctgaacgg caaggagtac 1020
aagt gcaagg tctccaacaa aggcctccca gcctccatcg agaaaaccat

Clu Gl PRAABAGS, %%?%h%a%%gaegﬁggjc ;gég 929 qgg;hgg gg%t ac
t

aagaaccagg tcagcct

gcaat gggegs gccggagaac tgggacggcet ccttctige

ctacagcaag gggaacgtct tctcatgctc cgtgatgcat

agcctctccc tgtctccggg taaatga <210> 136 <211> 468

<212> PRT <213> Hono sapi ens <400> 136 Met GQu Leu Ay
His GloefsrSérp Tep Asd @yaoecthclnc Leailss dggdal ggagairgacc 1140

aaaggcttct accccagcga catcgccgtg 1200 aactacaaga

ccacastt cc cat gct ggac34260 350

Lys Gly Leu Pro Ala Ser Ile Glu Lys Thr Ile Ser Lys Thr Lys Gly
355 360 365

Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu
370 375 380

Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr
- 58b 390 395 400

Pro Ser Asp 1le Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn
405 410 415

Asn Tyr Lys Thr Thr Pro Pro Met Leu Asp Ser Asp Gly Ser Phe Phe
420 425 430

Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn
435 440 445
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ctcaccgt gg acaagagcag gtggcagcag 1320 gaggctctgc

acaaccacta cacgcagaag 1380 1407 Il e Phe Leu Leu Al a
Ile Leu Lys Gy 10 75/88 15 Val A n Cys @Qu Val Gn
Lou Val Gu Ser Ay Ay Ay Lou Val @dn 20 25 30 Pro

Val RBeySefr @ysSBer Neli MAL dlibedluSeln QSHA asHas 39¢ 18-y Phe
Thr Phe 35 40 45 Asp Asp Tyr Ala Met His Trp Val Arg
40n Ala Pro Ay4bys Ay Lou 504686 60 Gu Trp Val Ser
Gy Ile Ser Trp Asn Ser Ay Ser Leu Val Hs Ala 65 70
75 80 Asp Ser Val Lys Ay Arg Phe Thr Ile Ser Arg Asp
Asn, Ala Lys n_ 85 90 95 Ser Leu Tyr Leu G n Met Asn

Gln LgE Ser dipu A%f ﬁ%\ Sey {raddv e Ala Lou 100 105 110 Tyr

465 YT QIS Al a Aﬁ(g Asp Arg Leu Phe Arg Gy Val Arg Tyr
Tyr 115 0 125 Met Asp Val Trp Gy Gn dy Thr
Thr VaI Thr Val Ser Ser Ala Ser 130 135 140 Thr Lys
@y Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg Ser
Thr 145 150 155 160 Ser Gu Ser Thr Ala Ala Leu Gy
Cys Leu Val Lys Asp Tyr Phe Pro -

<210> 133

211> 696
<212> DNA

<213> Homo sapiens

<400> 133

atggaagcee cagetcaget tctecttecte ctgetactet ggeteccaga taccaccgga 60
gaaattgtgt tgacacagtc teccagccace étgtctttgt ctccagggea aagagccace 120
ctcicectgea gggecagtea gagtgttage agetacttag cctggtacca acagzaacct 180
ggccaggete ccaggeteet catetatgat geatccaaca gggecactgg catcccagee 240
aggttcagtg gecagtgggte tgggacagac ttcactctca ceatcageag cctagageet 300
gaagattttg cagtttatta ctgtcageag cgtagcaaga ctttecggece tgggaccaaa 360
gtggatatca aacgtacggt ggctgeacca tetgtettea tettecegee atctgatgag 420
cagttgaaat ctggaactge ctetgttgtg tgectgetga ataactteta tcecagagag 480
gccaaagtac agtggaaggt ggataacgee ctccaategg gtaactecca ggagagtgte 540
acagagcagg acagcaagga cageacctac agectcagea geaccetgac getgageaaa 600
gcagactacg agaaacacaa agtctacgee tgegaagtea cceatcaggg cectgageteg 660

cccgtcacaa agagettcaa caggggagag tgttga | ‘ 696

<210> 134
211> 231

<212> PRT
72/88




165 170 175
Gy Ala Leu
Pro Al a Val
195 200 205
<213> Qllgyho Tdhi &dsn
Hs Lys Pro
230 235 240
Cys Pro Al a
<400>\ig¥ Phe Leu
265 270 Met

76/ 88 du Pro Val

Thr
Leu
Ser
Thr
Ser
du
Pro
Phe

Ser
Adn
Val

Tyr
Asn
Arg
Pro
Pro

Ay
Ser
Val
Thr
Thr
Lys
Val
Pr o

Thr Val Ser Trp Asn Ser
Val 180 185 190 His Thr Phe
Ser Ay Leu Tyr Ser Leu Ser
Thr Val Pro Ser Ser Asn Phe
210 215 220 Cys Asn Val Asp
Lys Val Asp Lys Thr Vval 225
Cys Cys Val Qu Cys Pro Pro
245 250 255 Ala Ay Pro Ser
Lys Pro Lys Asp Thr Leu 260
Thr Pro Au Val Thr Cys Val

Met Glmplasgro Adp Glal LeSekeu Elv% Legder8%uHies TpuLdsprPro G u
1 Val @ n Phe Asn Trp Tyr Val Asp Gy Val u 290 295
300 Val Hi3 Asn Ala Lys THt Lys Pro Arg d% Gu dn

Phe Asn Ser Thr 305 310 315 320 Phe Arg Val Val Ser

Val Leu Thr Val Val H's Gn Asp Trp Leu Asn

Asp Tlﬁs@hr?’@?y ng S‘Va If'leu ik b}/n Sq(%rgyAslavﬂnr ]?urSe'/i\"S nLys

25 30

77/ 88 325

Leu Ser Pro Gly Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser

35

Val Ser Ser Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln

50

Arg Leu Leu Ile Tyr Asp Ala Ser Asn Arg Ala Thr Gly Ile

65

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr

85

Ser Leu Glu Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln

100

40

55

70

99

105

75

45

60

Ala Pro

Pro Ala

80

Ile Ser’
95

Arg Ser

110

Asn Thr Phe Gly Pro Gly Thr Lys Val Asp Ile Lys Arg Thr Val Ala

115

120

125

Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser

130

135
73/88

140



340 345 350 Ile Au Lys Thr Ile Ser Lys Thr Lys Gy
Gn Pro Arg Qu Pro Gn 355 360 365 Val Tyr Thr Leu
Pro Pro Ser Arg Au Gu Met Thr Lys Asn A n Vval 370
375 380 Ser Leu Thr Cys Leu Val Lys Gy Phe Tyr Pro
Ser Asp Ile Ala Val 385 390 395 400 Au Trp Gu Ser

n dy @n Pro Au Asn Asn Tyr Lys Thr Thr Pro 405

Gly Thmmwrwa WAt CrelieAspu Seh AaPPHE YyrSeFo BRechhe Leu
Tyr Ser Lys Leu Thr 420 425 430 Val Asp Lys Ser Arg

145 Trp dn dn @ Asn Val Phe 58r Cys Ser Val 1485 440
445 Met Hs Au Ala Leu H's Asn H's Tyr Thr A n Lys
Ser Leu Ser Leu 450 Ser Pro Gy Lys 465 455 460 78/ 88

<211> 702 <212> DNA <213> Honbp sapi ens
Ala L@ﬂoi G}[§7Trp Eys Val gsp Asn Ala Leu Gln Ser Gly Asn Selp

165 170 175

Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tvr Ser Leu
180 185 190

Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val
' 195 200 205

‘Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys
210 215 220

Ser Phe Asn Arg Gly Glu Cys
225 230

<210> 135
<Z211> 1407
<212> DNA

<213> Homo sapiens

<400> 135

atggagttgg gactgagetg gattttectt ttggetattt tamaaggtgt ccagtgtgaa 60
gtgeagetgg tggagictgg gggaggcttg gtacagectg geaggtecet gagactetee 120
tgtgcagect ctggatteac ctttgatgat tatgecatge actgggtecg gcaageteea 180

gggaagggee lggagtgget ctcaggtatt agttggaata gtggtagett ggtgecatgeg 240
. 74/88




at ggaagccc cagctcagct tctcttcctc ctgctactct ggctcccaga
taccaccgga 60 gaaattgtgt tgacacagtc tccagccacc
ctgtctttgt ctccagggga aagagccacc 120 ctctcctgca
gggccagt ca gagtgttagc agctacttag cctggtacca acagaaacct

gactclif@a QGEEOAYYEEcGRBAUCE cdRk dcah 8akt 06 gét %aBOO
gggccact gg catcccagcc 240 aggttcagtg gcagtggg

caaalggggaabmeatd cacdeatar gaAtLRAYE AW tERANAAEST3AQ 360
gaagattttg cagtttatta ctgtcagcag cgtagccact ggctcacttt

tticegspge daaanige B60ss meermygtoggsmgataaancsad aguataget 420
gcaccatctg tcttcatctt cccgccatct 420 gatgagcagt

tcctcw&aa%tce‘ff?gﬂgg%ﬁa@@gedéggﬁc Hrecgtgeg cectajet gaat@agcicbcAsit ccc
tecaals 9 cca aagtacagtg gaaggtg@at aacgccct cc
T U P o R St AR
cctac c tca cac cctgacgctg 600
guﬁcégigggg g c?aéﬁcgﬁﬁ g%ﬁg t“€ Vﬁ&%%b%%@%t%ﬁﬁt%@ccca

eSO AR EE0AR0 S 2ac200e

cagacctddd2c cﬁ@éﬁ@&aﬁ%%a&%%c%‘:ae@g@%%‘ @ﬁe@é@ﬁl’t a?g@ n

Leu Leu Phe Leu Leu Leu Lou Trp Le

gagegChhat Ehtgt@ogaCGhtecktacyal geb&igedh rca@ﬂgt%%r a%’a@cé\“;c@ ’f@hr
Leu Ser 79/88 20 25 30 Leu Ser Pro u Arg Al
gtettephet teescSeraalys chngpad mcSarmtE mcfﬁabgéﬂi dértdapgtc 840
acglgegtgg tggtggacgt gagecacgaa gacccegagg tccagttcaa ctggtacgtg 900
gacggegtgg aggtgeataa tgccaagaca aageeacggg aggageagtt caacagcacg 960
ticcgtgtgg teagegtect cacegtigtg caccaggact ggctgaacgg caaggagtac 1020
aagtgcaagg tctccaacaa aggectecca gectceateg agaaaaccat ctecaaaace 1080
aaagggcage cccgagaacce acaggtgtac accctgecee catcceggga ggagatgace 1140
aagaaccagg tcagectgac ctgectggte aaaggettct accccagega catcgeegteg 1200
gagtgggaga geaatgggca gecggagaac aactacaaga ccacacctee catgetggac 1260
tcegacgget cettettect ctacageaag clcaccgtgg acaagagcag gtggcagecag 1320

gggaacgict tetcatgete cgtgatgeat gaggetetge acaaccacta cacgcagaag 1380

agcetetece tgtetecggg taaatga 1407

210> 136
211> 468
212> PRT

<213> Homo sapiens

<400> 136
Met Glu Leu Gly Leu Ser Trp Ile Phe Leu Leu Ala Ile Leu Lys Gly

1 o 10 16
75/88




Val Ser Ser Tyr Leu Ala Trp Tyr Gn Gn Lys Pro Gy
Gn Ala Pro 50 55 60 Arg Lou Leu Ile Tyr Asp Al a Ser
Asn Arg Ala Thr Gy Ile Pro Ala 65 70 75 80 Arg Phe
Ser Ay Ser Ay Ser Gy Thr Asp Phe Thr Leu Thr Ile
Ser 85 90 95 Ser Leu Qu Pro Au Asp Phe Ala Val Tyr
s Gn Gn Arg Ser 100 105 110 Hi's Trp Leu Thr

Cy
Val GthéZY@I §FluG/al Gly Lenivalydu\Glr @yuGly el+ysu Ay gIpr 115
120 125 Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro
Ser Asp0d u G n Leu 1385135 140 Lys Ses0Gdy Thr Al a
Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro 145 150
155 160 Arg Qu Al a Lys VaI Gin Trp Lys Val Asp Asn

L i N 75 Asn Ser G n du Ser
Fro G@%ﬁ-‘?ﬁﬁ“&%‘ % L%&éeé SL § /ﬂsfipS%eFerﬁhe hr Pheo/ 88 180
1854490 Ser Leu Ser,Ser Thr Leu Thr4 ou Ser Lys Ala
Asp Tyr A u Lys H s 195 200 205 Lys**Val Tyr Al a Cys
GQu Val Thr Hs An Gy Leu Ser Ser Pro Val 210 215

220
Asp Asp Tyr Ala Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu

a0 55 60

Glu Trp Val Ser Gly Ile Ser Trp Asn Ser Gly Ser Leu Val His Ala
65 70 75 30

Asp Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn
8h 90 Gh

Ser Leu Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Leu
100 105 110

Tyr Tyr Cys Ala Arg Asp Arg Leu Phe Arg Gly Val Arg Tyr Tyr Gly
115 120 125

Met Asp Val Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser Ala Ser
130 135 140

Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg Ser Thr
145 150 155 160

Ser Glu Ser Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro

165 170 175
76/88




Thr Lys Ser Phe Asn Arg Ay GQu Cys 225 230 <210> 139
<211> 1425 <212> DNA <213> Honp sapi ens <400> 139

at ggat ct ca t gt gcaagaa aat gaagcac ctgtggttct tcctcctgct
ggt ggeggct 60 cccagatggg tcctgtccca gctgcagcetg
caggagt cgg gcccagggct actgaagcct 120 tcggagaccc
tgtccctcac ctgcactgtc tctggecgget ccatcagcag tcctggttac

Glu Pi80al tThe gadobmt TIGOAL SEE Gy 0Q 6 AGRaFISaaguI9st 99
agtggattgg gagtatctat 240 aaaagtggga gcacctacca
caacccgtcc ctcaagagtc gagtcaccat atccgtagac 300
acgtccaaga accagttctc cctgaagctg agctctgtga ccgccgcaga
cacggdfgtg 360 tattatdmyta cgagacct gt 1%gt acgat at
tttgggtggt tcgacccctg gggccaggga 420 accctggtca
ccgtctcctc agctagcacc aaggggccat ccgtcttccc cctggegtcc

: ct,.Gc cacclccga gagcacagcc. gccct gggcet

His T e EPE 416 SO e b6 8% B R e Roruntat c

gt ggaact ca ggcgecciga ccagecggegt caccttc 600
ccggctgtcc tacagtcctc aggactctac ttcctcagca gcgt ggtgac

cgtgccctcc 660 agcagcttgg gcacgaagac ctacacctgc
aacgt agat c acaagcccag caacaccaag 720 81/88 gtggacaaga

Ser Vgaydl agial daaddeat Gt AGLPES 81 0%y GARCALIRGCTIROCACCT gag
780 ttcgaggggg gaccatcagt cttcctgttc cccccaaaac

2idcaaggacac tctddbgatc 840 tcceggacce ctgaggtcac
gt gcgtggt g gt ggacgt ga gccaggaaga ccccgaggtc 900
cagttcaact ggtacgtgga tggcgtggag gtgcataatg ccaagaaaaa

ccgcqgqg 60 _gagcagttca acagcacgta ccgtgtggtc
Cys As%ggagt g?%? ggs é@tPEEt%E B Byghet 8{@1 repd-yscthgabdggea
905 aggagt acaa %%?caaggtc tccaagggag gcctcccgtc, ctccat cgag
ca

1080 aaaac ct ccaaagccaa ggcagccc cga ccac
aggt gt acac cctgccccca 1140

Glu Arg Lys Cys Cys Val Glu Cys Pro Pro Cys Pro Ala Pro Pro Val
245 250 255

Ala Gly Pro Ser Val Phe lLeu Phe Pro Pro Lys Pro Lys Asp Thr Leu
260 265 270

Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser
275 280 285

His Glu Asp Pro Glu Val Gln Phe Asn Trp Tyr Val Asp Gly Val Glu
290 295 300

Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Phe Asn Ser Thr
305 310 - 315 320

.Phe Arg Val Val Ser Val Leu Thr Val Val His Gln Asp Trp Leu Asn
77/88




t cccaggagg agat gaccaa gaaccaggtc agcctgacct gcctggtcaa
aggcttetac 1200 cccagcgaca tcgccgtgga gt gggagagc
aat gggcagc cggagaacaa ctacaagacc 1260 acgcctcccg
tgctggactc cgacggetcc ttcttcctct acagcaggct aaccgtggac

1320 aag@gcaggt ggcaggaggg gaatgtcttc tegd gctccg
t gat gcat ga ggctctgcac 1380 aaccactaca cacagaagag
cctctccctg tctectgggta aatga 1425 <210> 140 <211> 474
<212> PRT <213> Hono sapi ens <400> 140 Met Asp Leu Met
Gly Ly §luyisr ilys Gust Lysy¥aHSsr lieu LTe G1PheuPhe Khuskeu 1 5
10 15 Leu Val Ala Ala Pro Arg Trp Val Leu Ser A n Leu
An LA n Gu 20 28480 Ser Ay Pro3d@y Leu Leu Lys
Pro Ser GQu Thr Leu Ser Leu Thr Cys 35 40 45 Thr Va
Ser Ay Ay Ser Ile Ser Ser Pro Ay Tyr Tyr Gy Gy

e LB IS8, 0 500 Lo R0 TR Elyehys O

d yssser Thr Tyr Hi gggAsn Pro Ser L§é5Lys Ser Arg Val
Thr 85 90 95 Ile Ser Val Asp Thr Ser Lys Asn G n Phe

Ser Leu Lys Leu Ser Ser

Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val
370 375 380

Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Tle Ala Val
385 ‘ 390 395 400

Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro
405 410 | 415

Pro Met Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr
420 425 430

Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val
435 , 440 445

Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu
450 455 460

Ser Pro Gly Lys
465

78/88




100 105 110 Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr
Cys Thr Arg Pro Val Vval 115 120 125 Arg Tyr Phe Qvy
Trp Phe Asp Pro Trp Ay Gn @y Thr Leu Val Thr 130
135 140 Val Ser Ser Ala Ser Thr Lys Gy Pro Ser Val
210°Ph¥ Pro Leu Ala Pro 145 150 155 160 Cys Ser Arg Ser
Thr Ser G n Ser Thr Ala Ala Leu Ay Cys Leu Vval 165
CI1%E 175 Lys Asp Tyr Phe Pro Qu Pro Val Thr Val Ser
<212>ﬁ§[@ Asn Ser Ay Ala 180 185 190 Leu Thr Ser Gy Val
Thr Phe Pro Ala Val Leu Gn Ser Ser Gy 195 200

Leu.Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser
2l eogmsge#‘l?_'éu Gy 83/88 210 215 220 Thr Lys Thr Tyr Thr
Cys Asn Val Asp His Lys Pro Ser Asn Thr Lys 225 230
235 240 Val Asp Lys Arg Val GQu Ser Lys Tyr Ay Pro
<400>Pr3g Cys Pro Pro Cys 245 250 255 Pro Ala Pro G u Phe
GQu dy Ay Pro Ser Val Phe Leu Phe Pro Pro 260 265

algga@gfde cagcteaget tetetteete ctgetactet ggceteccecaga taccaccgga 60
gaaatigtgt tgacacagtc tccagccace ctgtetttgt ctcecagggega aagagecace 120
ctetectgea gggecagtea gagtgttage agctacttag cctggtacca acagaaacct 180
ggecaggete ccaggeteet catctatgat geatccaaca gggecactge catcccagee 240
aggttcagtyg gecagtggste tgggacagac ttcactctea ccatcageag ccetagageet 300
gaagatitig cagtttatta ctgtcagcag cgtagecact gegctcacttt cggeggesge 360
accaaggtgg agatcaaacg tacggtgget geaccatetg tetteatett cecegecatet 420
galgageagt tgaaatctgg aactgectet gitgtgtgec tsctgaataa cttetatcoe 480
agagaggcca aagtacagtg gaaggtggat aacgccctee aatcgggtaa cteccaggag 540
agtgtcacag agcaggacag caaggacagce acctacagec tcageageac cctgacgetg 600
| agcaaagcag actacgagaa acacaaagtc tacgectgeg aagtcaccca tcagggeetg 660

agctcgqccg tcacaaagag cttcaacagg ggagagtgtit ga 702

<210> 138
211> 233
<212> PRT

<213> Homo sapiens

<400> 138
Met Glu Ala Pro Ala Gln Leu Leu Phe Leu Leu Leu lLeu Trp Leu Pro
1 5 10 15

Asp Thr Thr Gly Glu Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser
79/88




Lys Pro Lys Asp Thr Lou Met Ile Ser Arg Thr Pro Gu
Val Thr Cys 275 280 285 Val Val Val Asp Val Ser dn
GQu Asp Pro Au Val @n Phe Asn Trp 290 295 300 Tyr
Val Asp Ay Val Qu Val H's Asn Ala Lys Thr Lys Pro
Arg G wo 305 310 315 328 Gu G n Phe Agn Ser Thr Tyr
Arg Val Val Ser Val Leu Thr Val Leu 325 330 335 His
A@n Asp Trp Leu Asn Ay Lys Qu Tyr Lys Cys Lys Val
Ser Asn 340 345 350 Lys Ay Leu Pro Ser Ser Ile Qu
Leu Sey ProHrly| fla Sea Aly JhallaulSes GlsyARS5lB66r 86H S84/ 88 G n
Pro érg GQu Pro Gn Val Tyr Thr Leu Pro Pro Ser Gn
GusBu 370 375 3880Met Thr Lys As#h G n Val Ser Leu
Thr Cys Leu Val Lys Ay Phe Tyr 385 390 395 400 Pro
Ser Asp He Ala Val Qu Trp Au Ser Asn Ay Gn Pro Qu

0,41 n r T T o.Prq Val Leu
Yal Sﬁ gegﬁ,&é@é g%y%g@?y{?hen I—f’ﬁés%’fgﬁ 11’2@1%45%1 ﬂg%%f?/r Ser
pog Leu Thr Val #sp Lys Ser Arggirp Gn Gu Gy Asn
435 440 445

Arg Leu Leu Ile Tyr Asp Ala Ser Asn Arg Ala Thr Gly Ile Pro Ala
65 70 7h 80

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
86 90 95

Ser Leu Glu Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Arg Ser
100 105 110

His Trp Leu Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lyvs Arg Thr
115 120 125

Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu
130 136 140

Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro
145 150 155 160

Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly
165 170 175

Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr
80/88




Val

H's Tyr Thr
Leu Ay Lys 465470 <210>141 <211>708 <212> DNA <213>

Hono sapi ens <400> 141 atggacat ga gggtccccgc
t cagctl®6t g gggcttct gc 18gct ct ggct cccagyt gcc 60

agatgtgcca tccagttgac ccagtctcca tcctccctgt ctgcatctagt
aggagacaga 120 85/88 gtcaccatca cttgccgggc aagt cagggc
attagcag;g ctttagcctg gtatcagcag 180 aaaccaggga

t

rofeqiic Birg he Semtlgatide cispcBaab it galaagt ggggt ¢
g acagatttca

g attttgcaac

Ser Lei, gex o€
24
2t d5S

Phe Ser Cys Ser Val
450 455 460 G n Lys Ser

Mt Hs Qu Ala Leu H s Asn

cat caaggt tcagcggcag tggatct
ccat cagcagc &b

300

cagcct

Leu Ser

ttattactgt caacagttta atagttaccc gacgttcggc 360

caagggacca aggt ggaaat caaacgtacg gtggctgcac catctgtctt

1e£¢9s 420 vACHCHEAk

Lys v&atr
?%tgttg t gt gcct gt

gcc

540

acagcct cag cagcaccctg 600

cagt tgaa. at ¢t ggaact
BastadAt 180480 ST ol tlgag
2Hggccaaagt acagiiggaag gtggataacggccctccaatc gggtaactcc

caggagagtg tcacagagca ggacagcaag gacagcacct
acgct gagca aagcagact a

cgagaaacac aaagtctacg ccagcgaagt cacccatcag 660
Thr Lysgeen fegden dgeddyt GlacCaaagagett ¢ aacaggggag agt gtt ga

708 <210> 142
<400> 142

225

<210> 139
211> 1425
<212> DNA
<213> Homo

<400> 139

atggatctea

cccagatggg

tcggagacee

tacgggggcet

- aaaagiggga

acgtccaaga

. tattactgta

accctggtea
tgctecagea
¢cccgaacegg

ceggetgtee

" agcagcttgg

sapiens

tgtgcaagaa
teetgtecca
tgteecteac
ggatecgeea
gcacctacca
accagttcte
cgagacctgt
cegtetecte
gcacctcega
tgacggtgte
tacagtcete

gcacgaagac

<211> 235

aatgaagcac
getgeagetg
ctgcactgtc
ECCCCCaggs
caaccecgtee
cctgaagetg
agtacgatat
agctagcace
gagcacagece
glgegaactea
aggactctac

ctacacctge

ctgtggttct
caggagtcgg
tctggegeet
aaggggelgg
ctcaagagte
agcictgtga
tttgggtgst
aaggggceat
geecetggget
ggegecetga
tececteagea

aacgtagatce
81/88

tcetectget
geecaggact
ccatcagcag
agtggattgg
gagtcaccat
ccgecgeaga
tegaccectg
cegtettece
gecetgegteaa
ccageggegt
gegtggtgac

acaagcccag

getggegact
actgaagcct
tectggttac
gagtatctat
atccgtagac
cacggetgtg
gggecaggga
cctggegece
ggactactic
gcacacctte
cgtgeecetee

caacaccaag

Leu Ser

<212> PRT <213> Honp sapi ens

60

120
180
240
300
360
420
480
540
600
660
720




Met Asp Met Arg Val Pro Ala G n Leu Leu Ay Leu Leu
Leu Leu Trp 1 5 10 15 Leu Pro Ay Ala Arg Cys Ala lle
Gn Leu Thr Gn Ser Pro Ser Ser 20 25 30 Leu Ser Ala
Ser Val @y Asp Arg Val Thr Ile Thr Cys Arg Ala Ser
gtesagsnea(eagbia@shc @ayatiategtSecccBetgchl acheigedt agdddatdae 7@ n
Gn Lys Pro Ay Lys 50 55 60 86/88 Ala Pro Lys Leu
ttegagggse) fascairre NS atat e pecksnadag Lok graSes tGhoptya@ic 866 70
75 80 Pro Ser Arg Phe Ser Ay Ser Ay Ser Gy Thr Asp
FCCCRBIREC THR RIGA TR E B8 2010 BERepresaicomRaaga G @nEFcod W u

cont R QhFl e Mool ool e oGk vy e
R ek S e AN
clges Sl S M e s ey 4,
aaaacdaipt logsaddabahapsdapcodl gdelecah Mggddacdd Qcdeleccea 1140
tceceaggagy agatgaccaa gaaccaggtc agectgacet gectggteaa aggettctac 1200
cccagegaca tegeegtgga gtgggagage aatgggeage cggagaacaa ctacaagace 1260
acgectceeg tgetggacte cgacggetee ttettectet acageagget aaccgtggac 1320
aagagcaggt ggeaggaggg gaatgtcttc teatgetceg tgatgeatga ggetetgcac 1380

aaccactaca cacagaagag cctctceetg tetctgggta aatga 1425

<210> 140
<211> 474
<212> PRT

<213> Homo sapiens

<400 140
Met Asp Leu Met Cys Lys Lys Met Lys His Leu Trp Phe Phe Leu Leu
1 5 10 15

Leu Val Ala Ala Pro Arg Trp Val Leu Ser Gln Leu Gln Leu Gln Glu
20 25 30

Ser Gly Pro Gly Leu Leu Lys Pro Ser Glu Thr Leu Ser Leu Thr Cys
35 40 45

Thr Val Ser Gly Gly Ser Ile Ser Ser Pro Gly Tyr Tyr Gly Gly Trp
82/88




Ser Ay Asn Ser An Gu Ser Val Thr Au G n Asp Ser
Leu Ser Ser Thr

195 200 205 Lys
Hs Gn Gy Leu

Lys Asp Ser 180 185 190 Thr Tyr Ser
Leu Thr Leu Ser Lys Ala Asp Tyr Qu
Hs Lys Val Tyr Ala Cys @ u Val Thr
Her Ser 210 21%5220 87/88 Pro ¥al T
Arg Ay Au Cys 225 230 235 88/88
Ile Arg Gln Pro Pro Gly Lys Gly Leu Glu Trp Ile Gly

65 70 75

Lys Ser Gly Ser Thr Tyr His Asn Pro Ser Leu Lys Ser
85 90

Ile Ser Val Asp Thr Ser Lys Asn GIn Phe Ser Leu Lys
100 105

Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys Thr Arg
115 120 125

Arg Tyr Phe Gly Trp Phe Asp Pro Trp Gly Gln Gly Thr
130 135 140

Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro
145 150 155

Cys Ser Arg Ser Thr Ser Glu Ser Thr Ala Ala Leu Gly
165 170

Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn
180 185

Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gln
195 200 205

Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser
83/88

hr Lys Ser

Ser Ile Tyr
80

Arg Val Thr
95

Leu Ser Ser

110

Pro Val Val

Leu Val Thr

Leu Ala Pro
160

Cys Leu Val
175

Ser Gly Ala
190

Ser Ser Gly

Ser Leu Gly

Phe Asn




210

Thr Lys Thr Tyr Thr
225

Val Asp Lys Arg Val
245

Pro Ala Pro Glu Phe
260

Lys Pro Lys Asp Thr
275

Val Val Val Asp Val
290

Tyr Val Asp Gly Val
305

Glu Gln Phe Asn Ser
325

215 220

Cys Asn Val Asp His Lys Pro Ser Asn Thr Lys

230 235 240

Glu Ser Lys Tyr Gly Pro Pro Cys Pro Pro Cys
250 255

Glu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro
265 270

Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys
280 285

Ser Gln Glu Asp Pro Glu Val Gln Phe Asn Trp
205 300

Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu
310 _ 315 320

Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu
330 33h

His GIn Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn

340

345 350

Lys Gly Leu Pro Ser Ser Ile Glu Lys Thr Ile Ser Lys Alé Lys -Gly

3bb

360 ' 365

84/88




GIn Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Gln Glu Glu
370 375 380

Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr
385 390 395 400

Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn
405 410 415

Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe
420 425 430

Leu Tyr Ser Arg Leu Thr Val Asp Lys Ser Arg Trp Gln Glu Gly Asn
435 440 445

Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr
450 455 460

Gln Lys Ser Leu Ser Leu Ser Leu Gly Lys
465 470

210> 141
<211> 708
<212> DNA

<213> Homo sapiens

<400> 141
atggacatga gggtcccege teagetectg gggettctge tgetetgget cecaggtgee 60

agatgtgcea tecagttgac ccagteteca teeteectgt ctgeatetgt aggagacaga 120
85/88




gtcaccatca
aaaccaggga
ccatcaaggt
cagcctgaag
caagggacca
ccatctgatg
tatcceagag
caggagagtg
acgctgagea

ggeetgaget

210> 142
<211> 235
{Z12> PRT
<213> Homo

<400> 142

ctigecggge
aagctectas
tcageggeag
attttgeaac
aggtggaaat
agcagtigaa
aggccaaagt
tcacagagca
aagcagacta

cgecegteac

saplens

aagtcaggegc
gctectgate
tggatctggg
ttattacigt
caaacgtacg
atctggaact
acagtggaag
ggacagcaag
cgagaaacac

aaagagcttc

attagcagig
tatgatgecet
acagatttica
caacagttta
gtggctgeac
gectetgttg
gtggataacg
gacagcacct
aaégtctacg

aacaggggag

ctttagecetg
ccaatttgga
ctctecaceat
atagttacce
catctgtett
tgtgcctget
ccctecaate
acagcclcag
cctgegaagt

agtgtiga

gtatcagecag 180
aagtgggete 240
cagcageotg 300
gacgttegge 360
catcticceg 420
gaataacttc 480
ggegtaactce 540
cagcaccctg 600
cacccatcag 660

708

Met Asp Met Arg Val Pro Ala Gln Leu Leu Gly Leu Leu Leu Leu Trp

1 5 10 15

Leu Pro Gly Ala Arg Cys Ala Tle Gln Leu Thr Gln Ser Pro Ser Ser

20 25 30

- Leu Ser Ala Ser Val Gly Asp Arg Val Thr Ile Thr Cys Arg Ala Ser

35 40 45

Gln Gly Iie Ser Ser Ala Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys

50 b5 60

86/88




Ala Pro Lys Leu Leu Ile Tyr Asp Ala Ser Asn Leu Glu Ser

65

70

75

Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr

Ile Ser Ser

Phe Asn Ser

115

Arg Thr Val
130

Gln Leu Lys
145

Tyr Pro Arg

Ser Gly Asn

Thr Tvr Ser
195

Lys His Lys
210

85

Leu Gln Pro

100

Tyr Pro Thr

Ala Ala Pro

90

Glu Asp Phe Ala Thr Tyr Tyr Cys

105

110

Phe Gly Gln Gly Thr Lys Val Glu

120

Ser Val Phe Ile

135

Ser Gly Thr Ala Ser Val Val

150

Glu Ala Lys

165

Ser Gln
180

Leu Ser Ser

Val Gln Trp Lys

176

Glu Ser Val Thr Glu

185

Thr Leu Thr Leu

200

125

Phe. Pro Pro Ser

140

Cys Leu Leu Asn

155

Val Asp Asn Ala

Gln Asp Ser Lys

190

Gly Val
80

Leu Thr
95

Gln Gln

Ile Lys

Asp Glu

Asn Phe
160

Leu Gln
175

Asp Ser

Ser Lys Ala Asp Tyr Glu

205

Val Tyr Ala Cys Glu Val Thr His Glp Gly Leu Ser Ser

215

87/88

220




Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
225 230 235

88/88




