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- DESCRI PTI ON  ANTI - CD40 ANTI BODY MJTANTS Techni ca
"Field The present invention relates to an anti-CD40
anti body whi ch recogni zes CD40 which is a type of
cell menmbrane nol ecul es associated with i munity.
Further, the present invention relates to an anti body
wWth a nutation in the constant region of the human
antibody or with a subclass having its portion
substituted in order pHpsdpepgase an ADCC and/ or CDC
activity, while keeping an agonistic or antagonistic
activity. Background Art 1. CD40 CD40 is an antigen
havi ng a nol ecul ar wei ght of 50 kDa which is present
on the surfad&GCo4) ANTERODIMNBUBANTSXpressed in B
cells, dendritic cells (DCs), sone types of cancer
cells, and thymc epithelia] cells. CD40 is known to
. an inmportant role in proliferation and
Tec}mlcagi%?%%r entiation of B cells and DCs. CD40 was
. h : . ¢ _
ThE PRl Rn FleRR AP RO 3B hich et hBEETAD which
is a typ&Cif. célSAndiBbrade IMolecUdk6 assacithell . with!tiaiRRKEY I FEuethed!the present
) . EMBO J. 8: 1403, 1989) and has been considered as a
inventiomeaidies togdn artibodiNwithragoetation inf heicoystaviiregion nf thedmsnan antibody
: ., lo iaff' nity NGF receptors, TNF receptors, CD27, 0Ox40
or with ajbelaeaving i Aeeo TBIGLEH in oréRsiarieaisaseu AR Compter CDC
‘e ecentl.y claned.and found to be nenbrane
activity, %rﬁ‘g?‘é?e%?k %/np%g%flls%ﬁaarg%oﬁés 'SBEYY activat ed CDA+T
cells. CD40L has been also found to introduce strong
' signals for activation into human or nurine B cells.
Backgroumd Aendritic cells, CD40 has been observed to be nore
' hi ghly expressed than in B cells, and it has becone
1.CD40 ¢l ear that CD40 plays an inportant role in dendritic

e e BB SEBE L RBSE B o
st oF G PP S R8L BROA ch) oEfrae
cells, andadhymid\epitheding ogllsof CID4vER kdewd kb piag eﬁﬁkﬂg&ﬂhﬁﬂ' RO froftfration

cross-linking. J. Exp. Med., 180: 126 1994; and
g$ and BEsi vaDéd wrsdedrtidied ag wo entigen expressed on the

surface o% ﬂ]t}rr?a{nl ﬁ%léhsn _051 2A péigrﬂue%gf.,%‘og&aﬂ. Acad. Sci. USA 83: 4494, 1986; and L
Stamenkovic et al., EMBO J. 8: 1403, 1989) and has been considered as a member of the TNF
receptor f_‘amily'which includes low-affinity NGF receptors, TNF receptors, CD27, 0X40 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 CD40L 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 CDA40 cross-linking. J. Exp. Med., 180:

1263, 1994; and Shu, U, et al.. Activated T cells induce interleukin-12 production by
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1 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
: peri pheral bl ood nonocytes, which are nyel oid '
t cel C in ey p e
monoQlE i | CMP L 0, T TRl CBlioc PRERSRES B hips. 1999

Dendriviat ¢sii@ chagte ndstrdrigCatigbh-preséXehy Eapacipy as @Sstiok ]e%péld"ty to activate
vitro, and stimulate and activate all ogeneic naivé Th

helperélél(Tls) cedlsi nBrendriticFddyls preoalse ibeljevEdce| dostréli differentiation of naive Th,
note their differentiation into Thl). This action
cells "itg TR rr oA 2oepl By X\Hlﬁn petiphepal M@%@@yocafm whisbarermyelped dendritic

celt. fp RERIE IR 18 eniod ONg e o8 B, SRR Ty opARR g resuting
maturdd&@h@R§e &1 (Pﬁngﬂﬂgb%gt nvZﬁﬁ aﬁ& LG énﬁ a{:!?\?ate allogeneic

presence 0] e resu

naive Tly 881RQb thdude MENFY-piodu&ifl U%eﬂ@@?e) t8 r;)?mﬁ(;’:@wfélrt d?ff@f%mlﬂzﬁﬁ)@ll ifito Th1).
to produce IL-12, and stimnul ate and activate

This ataidnog anhabitedrini angi- -ITR12 edtiedy and hdumembyt bdeffecosiicia My-10.  On the
whi ch indicates pronotion of their
other I&"r"rif é’iﬂm Phsmasytoidt & o, which groaresentetn ﬂmhomT regions and

o 35 NP o B Y e e s s
dendntﬁﬁ@élﬁc@'@f)t ar@fshBWIRb e BN %roﬁﬁce t?@lli £ strmulatf]L and activate

restriction of cellular I muni VWen cyt ot oxi

allogened Aasve TH kgllsagoandiet Lt gdduding thiéﬂs hethiph Bdicattl|promotion of their
cells, the%/ may elim nate path B%ens (a nunber of types
differesfatipn rinte, Tha.stledy believeshéhat (Thdséells apa ovelvied, in taob(wioaswfacel!ular

eV A A i
restrictfoR P BIAE: { pr\?ﬁezle&t&ﬁmtchle8&?@&%2%%%9}/&9& \emtlh the help of

ave been rate ave re

Thl. ceH@tﬂthftrm@SelﬁrﬂtheCﬁﬁth ens WD mafibenal éﬂﬁ& iof GRAQ, listeria, tuberculosis
anti bodies are generally classifie nto agoni stic¢ or

 bacteriza teapémine tiretozea eich eréveing ay therytopldsen dmittemac télisn
Agoni stic_Anti bodi es

%&HF@P?‘&DMIS%% R0 Ky P OEDIZ8 G @ eckan the membrare
surface Fq{avle nﬁée@lnc otnlsw t&f! ti! n%?%earﬁ glg{en ﬁgf&%m% h{ﬁﬁ f d B cells.

duce C ESI

Monocllaﬂﬁ aﬁt?-@%)él)ﬂl%?t#adg}?%e%&&?@lyggla 1ﬂed grﬁtoegéﬂﬁmlc le%gtagomstxc

mtlbodiennghnkt the interaction between CD40 and CD4OL '
2. Agonistic Antibodies

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, 17991-;

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. J. 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

IL A. J. McMicheal ed. Oxford University Press. Oxford. p.426; and Paulie et al, J.
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140: 1425, 1998; and Valle et al., Eur. J. I|nmunol.
19: 1463, 1989), induce cell division of B cells
activated only by an anti-1gM anti body, anti-CD20

anti body or phorbol ester (Clark and Ledbetter, Proc.
Natl. Acad. Sci. USA 83: 4494, 1986; Cordon et al:
LEUCOCCYTE TYPING II1l1. A J. McMcheal ed. Oxford

Uni versity Press. Oxford. p.426; and Paulie et al., J.

Immu%o YRR I]}%ﬁ%,r mﬁg& cei'l cﬁ\? %182 0 Féﬁlg i tfleal)resenc%af H?% (\?alle et al,

ce sin t €Sence o

Eur. J| THM0R841. 14914634@%9 J080rddR &t Qor]ﬂﬁ‘nJ %nnﬁlnoi IEUFSBS‘] éQ%’g’) induce

| mmunol . 17: 1535,°1987), induce expression o

expressidnt afiTgB byedultaredtdelubtaieakediviith 11-4 4An@aeprilen rdf\vfe@iellggJaBara et al,
cells (Jabara et al. J. Exp. Med. 172: 1861, 199

T. ExpaMipdGh a2 4868t 1980; and Gastametrab| J. Iingunog, 1419&,11)9,91) Imd:lme expression
M by those cul tured

f d
of Tef SRATRN BY e cufired el deschn ot 2, T3 Bomynols ST e 1991), secrete

solubl%?]j%l ﬁceﬁ%ﬁélﬁfglgg \{)agto or!j_tlérgair\{d §H‘8Hﬂ&l§l}%ﬁ ﬂg}?y 3? 99 1987; and
Cazrnsl-:éiral Bur. TR0l @34@‘@88}%%@ %5}}51@5‘5%%45?%%; ?s b%iﬁjceRH on

sol ubl e CD23/ FceRI | ~on

the cell viedhy (Chalta, A7GAUES99): 570)d 9po0aRd proiﬂet@ups%tﬁich@ﬁl (Clark and
Clark and Shu J. I mmunol . 145: 1400, 1990)

(
Shu, JFnmyeelndd s, 1400, 1290). epﬁmﬁedn@ﬂmatt Iachﬂlorted) [habfaddltlelzﬂ ofifii-4 and an
0 anti body to hupman_prinmary cul tur
anti-C}p |a§“‘i’9f‘YtCD3“151?3é‘s1€H%wPﬁmﬁze lis auﬂ@snrv@mtef CDwagg* adhesive
T e T TR b

70, 192DORED SpSpt&is SREdHR c&RET &1sGRls! 1ﬁhﬂ5ﬁ§d tRBh AN €890 irrespective of
t hr ough O irrespective of whether its antigen

whethardtsepttigen werepte twas ective bnamttivee (Iibiet abf Nature 3MatIp%e 1989). As
929, 1989). As  described above, CD40 has been

342
desm‘%eéé\tw? |%Ia4%§asah?qng‘é?f‘tlfb@6raés@é'§elb fxphesed enfthe suiice of human B
f the i so] at ed

cels, AT sy Bs o GOIF S Ao Saie R Resm,cvabiplihiag an index,
mamly%%r%&h&h%iductl&gﬂ&%bﬁznfggghﬁﬂgrﬁ {;lpﬁn(f){)robl eRhBhiA o PNGLAT B cells,

rentiati on of s, or thelr 1nduction

~or thelaanductlb!y detivitic ébrl celledédth aff @abgetells alidasird, KAt bt &, BEUKtOCYTB
_ LEUKOCCYTE TYPING V. S. F. Schl ossossman, et. al
TYPINQjéf Sp Feavhlogpsssnas, ehnil edsin §4raderd Oriversidy PrvssODxford; W. C.

F‘ans°‘§c 1 %s&@ﬁgﬁj‘f@ ﬁﬁ% 5 TEP '\ﬁosw et. \ghi ¢sr §i35y. Oxford
Oniver iy, AN, ol Bl BB el
Theand I bittiodd HaQ Y¥BH WehdR6irktdd té" mz@i‘r‘%uD@t (Z.31: Zhou et. al,
Hybridoma, 18: 471, 1999).  Furthermore, the role of CD4 T cells in priming antigen-specific
CD8 T cells was reported to be in activation of DC via CD40 - CD40L signaling, and the anti-
CD40 menoclonal antibody (mAb) has been found to be able to replace CD40 helper T ceHs in

activation of dendritic cells (DC) (Shoenberger, S. P., et. al.: T—éell 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



Hybri doma, 18: 471, 1999). Furthernore, the role of

CD4 T cells in primng antigen-specific CD8 T cells

was reported to be in activation of DC via CD40 -

CD40L signaling, and the anti- CD40 nonocl onal

anti body (mAb) has been found to be able to repl ace

CD40 helper T cells in activation of dendritic cells
: (DC) (Shoenberger, S. P., et. al.: T-cell help for

ot pXI . : [ r - .

(Fren(?% tlgr g.é ¢ 1?1‘2.0 %13 b@t@ uhér?lglw)ﬁg 8*:3111338% )c?‘}o%iéég )T c,Ce‘H“ pespon%%%’t eradicates
lymplRea ddYyhadseOn-cefl hal. Rafure AARIANE] Pigdy in mce has

been found to be able to protect the "animal body from

Chdnietxpaes €DAQ antibmiiescart lespexsedelHe eifective for treatment of infectious
. CD40-non-expressing tunor cells 3 (French, R R, et. -
diseasgs, duedpaloacigita Nody @okeren any tovhessihased orltheir daptinese described

above}“g?éﬁltg—&%gé@? g%ﬁ%y’dielg?/ ggtgg g?pe?igg oz%%gflsrslg ea}ﬁi%/rj_ti_%g:lalm hgtlasgfibed n WO
i bagli ' f ive for- tre
oo Do oL SHEEEh 8 HE TR b0 BGRIRRE- 110w

2105 @ﬂi@@@iﬁes.anﬂh@%ﬁmmamdmmé BRiducihy ed KRS 1 9L $6 bhiRAy and the
above. Anti - 0 anti bodies wth superior agonistic :

hybridaatai 2105i pedwigg thestl0b kedbody Were QBMABedBor 28th6 Sepibfber, 2001 and
representative exanples of those agonistic antibodies
17th, Apeil KEBOR - respetisely, forl OBemationad dlepesit Tindeylisr Baidapest Treaty, to

Intemq%gﬂ]a%}ﬁ%tgg%ggﬁg egiﬂ'agy,t %téi‘rl_ i—,nlsgﬂgg tﬁég@gg@‘%@ (}néugterial Science
' ' th_ ;S ber, 17 Aprd . :
and T%%lgg;?&% g%eggtallz \é e Ihy ,1’ ?I?ééagfﬁﬁﬁ e r%sé%h gﬂgré 1(5% o}sap%n)u n £ eh re I accession
numbér$ere BERAVIET-7T5R@N341-9-19) BhE€FBRM BPalo2Rp ﬂﬁz

Organi sns Depositary, National Institute of Advanced

3. AntageassicrAmglbogesence  and Technol ogy (central 6, 1-1,

[ gashj .1, Tsykuba, |baraki, Japan). Their_ accession )
¥ 1y rconpapRiep- oty qthnighands thes \CaHY plagren Bpwggsnt role in

: ' An [.Sti.C ti.badi es Taking.it in. . ..
o tespdoseS b R Gredol iR B Ree AR inlop &g of coa0
to its 1igAAE vadlld Neddetd Bevel JPMERL 0P Ghé&rap@BiB URERS  foR Im ion i
af orenenti oned, i tvei S expgct el:dai%S hat o{gﬁhi bf)ti o%mg? SUPPrESsIon i
“organ bamsglantatioh aGDAOtoirhmuné diskasgandSawwnld] Hadeead dibers have reported that

evel opment of therapeutic agents for inmune

the pegﬂﬁwale'al@%@f ingtienss guHening fopl Smoki's dieasadag it bigheruprscentage of
oo RS syET A SRR L 568 GRS 0P knon
yet as AU bR SFITRM0RGtsAidAhG S TIRRE GRIMiAFF alfibodies would be useful in
functional analysis of CD40 and treatment of diseases requiring activation of CD40.
- 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 is 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

.CD40 to its ligands. Anti-CD40 antibodies would be required to inhibit binding of CD40L to

CDA40 and still not activate CD40 in themselves.

4



nonocyt es hi ghly expressing CD40. However, such

anti bodi es have not been well known yet as inhibit

bi nding of CD40 to its ligands. Those inhibitory

anti bodi es woul d be useful in functional analysis of

CD40 and treatnment of diseases requiring activation of

CD40. Inhibitory antibodies to CD40 |igands are al so

suggested to be effective agai nst di seases involving

bSigh £18agohistPARHICD AN 2ntHARs |nhB2P §scdHRPRNRInenPRf Alstoimmune

was reported to be expressed i'n activated platelets
dlSﬁaSQS\ﬂnd H@mcﬂtonallf unnmmlugle rg@dions MlirandgI&8)tionanf drgahs,dione marrow,

qP ti.bod u @g as a thera eutlc agent ,

ete., ip h¥18Wb<afsf Br P%?F Fribed OYf’epféMl&P‘iff eyt badigaa il superior
antagoflistic abties PO e fr WA 0ahss 36 Thi 2t Bl Saph €8t those

antagdmigic antibod@MRLARN iababbds Hse h?&ﬁ&ﬁﬁwm 1apoldbeidy the 4D11
agent to inhibit binding of CD40 to its |igands.

antlbodghwas gobutitesn b Septewbet, 08k for eaqqmtmal @Ppﬂhllrbiet the Budapest

'Treaty-, ﬁo Cilﬁgeg%a&o\l}ggﬁaﬁmsg)gﬁmgml% %og{talrrlgl 1Pn %{t%ttee o?mgvanced
Industl%ﬂtﬂclféi’igé 88d TBhnBR g P, 1 rlﬁ%ﬁé%@lptl FsuRiHh0 W%aPan) The

di seases and supp ssion of ol ogic rejectloﬁ
accession ansmpéran FERMDBPOf75&r gans, bone marrow, etc., in view
of their functions described above. Anti-CD40
Bntentddenvasent) t WQEBOBBBY6 ant agonistic activities are
described in WO 02/0 8 8 1 86. The representative
exanpl e of those antagonistic antibodies is 4D11
Disclosuid 6388 Yavedtigh hybri doma 4D11 produci ng the 4D11
anti body was subnmitted on 27th, Septenber, 2001 for
Thc einnaf thewaibodiepenss df the tterentidneis R clapte siutanly fainythe potentially

| nt er nati gnal ani sns De ositary, National
therapepf SH1-LDMO GriRor 5 CBHoSTAB B PADE G Htehaatants are designed
timalks Qs}]ﬁ 6, 1-1, Higashi 1, Tsukuba,
0pmflalIBEar g%%ﬁ%eﬁlghe accessi on nunber is FERM
BP- 7758 Pat ent Document 1 WD 02/088186 Di scl osure of
the I nvention The ai mof the enbodi nents of the

Img, 8t ipeech, Sharoisgrrevided mbeawn dhafy ofa mmocpi@m@ mnﬁbndy;having an

g AT TG IE GD RN ——_—

constarp h@EioRCcédivied aordde Muman IgG4 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 bonding between the heavy

chains, and increasing or decreasing ADCC and/or CDC.

In a second aspect, there is provided a heavy chain of a monoclonal antibody having
an antagonistic activity capable of binding to CD40, wherein the heavy chain comprises a
constant region derived from a human IgG4 with at least one amino acid substituted, said
substitution being capable of promoting the formation of the S-S bonding between the heavy
chains, 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, and
increasing or decreasing ADCC and/or CDC.

In a third aspect, there is provided a heavy chain of 2 monoclonal antibody having an
antagonistic activity capable of binding to CD40, wherein the heavy chain comprises a

5




In a first aspect, there is provided a heavy chain of

a nonocl onal anti body having an antagonistic activity

capabl e of binding to CD40, wherein the heavy chain

conprises a constant region derived froma human | g&4

with at | east one amno acid deleted or substituted,

or with at | east one am no acid added thereto, said

del etion, substitution or addition being capabl e of
constapiy Fgioni ¢ryived droto hman dgGéf withat 48t bondinmp beithmabstitbted, said
substltbﬁﬁﬂhemg fb@pz[b‘ie o8 porh H8k @fd ﬁﬁnﬁﬁoﬁi%frtﬁéss B%o‘l\@% between the

heavy @Haq{'l s:!u sibstififtl] f il% ds 612 glreecﬂhs%axﬁ E'é)g\ll(gﬂfg Suftitution of

serine ‘é{fﬂa’l aé)é‘ﬁF §tt1?°élt‘é’6‘t%2\%0‘{’]§ﬂ°}é é?pl&B}Céteéfbmhﬁ Eﬂq@d% aginigabat et al, and
increasihg pedecredsmghdaCE anldair ICRQG didraie Said sulstingioa tf atrgl adids in the

constaftgegive s ubAiRitbn U MBRiOHh Wulahidheill %ﬁﬁ&sﬂﬁﬁ‘@ﬁ rﬂdpgh AGhdicated

tut e substitdti on bei ng capabl
bytheﬁﬂﬁ%% F%gag%hﬁg%rnatlon of the S-S bondi ng between the

heavy chai ns, wherein said substitution of am no
Ac b dsurtnadpeet, s {apiovidegi Dmohscl8hdl dnitibbll dj/ @BmPtisingrthe deavy
chain a%&ﬁnéyéﬂolvge at position 228 which is indicated by the
U index as in Kabat et al, and increasing or
decrea3|ng ADCC and/or CDC. In a third aspect, there
Ins a gty hspect, shdre dv prashidéda ofiormclvabaitibody cam:tstimgd;f the heavy

chain ad\@efine@ abéve aalLARHO chdih Comptitivi bvatiapaRéBoR ok & fﬂg:hhfﬁ of a

monoc b 5, 85 AL oS PIRELR o S0 T ey

acid substituted, said substitution being capable of

pr @ ssthi aspedt,Heré oy pravideda afonbéienbeRitadn domgsting bfeterhebhechain
as deﬁﬁ@mbwv@&ﬁi Bght Whah @bMpHghsla SRHld de gfoh%fffﬂféf poPep Qdea&bl%&med
by SE . gonstant region is substitution of rrne wth

(Brol I ne at position 228 which is indicated by the EU

index as in Kabat et al, and increasing or decreasing

BDCevanticispact, GBE,is prtveidesi mem:idbrmhhﬁlﬂobd)utdmm@g ofific heavy chain
as defifédl MBovd ﬂldtah?ght 619£§ E&Msbﬁg 8 Ferhatnid kg %bﬁdgid\%d%% removmg the

s gl AL e SEON Gt |

_ fourth aspect, there is provided a monocl onal antibody
npmelgﬁth Rgpech) €ndde aVprovidBdh Mo clfal raﬁaba@pw thd Bo@th aspect,
wherefnl Hhd r?ﬁf?&ﬁ&?alt E{lﬁoﬁ R 8}’6&%%% bffm A Oﬁ(B qncell a{:‘éﬁlpns%g an

coNnsI s
expression vector %avmg the polynucleotxde represented by SEQ ID NO: 139 and the

~ polynucleotide represented by SEQ ID NO: 141.

...

In a ninth aspect, there is provided a monoclonal antibody consisting of a heavy chain
which comprises a constant region derived from human IgG4 and a variable region from
a heavy chain of a monoclonal antibody produced by the hybridoma 4D11 (Accession
No. FERM BP-7758), wherein serine at position 228 which is indicated by the EU index
as in Kabat et al. is substituted with prorine and leucine at position 235 which is indicated by
the EU index as in Kabat et al. is substituted with glutamic acid in the constant region
- dertved from human IgG4, and a light chain which has a variable region from a light chain
of a monoclonal antibody produced by the hybridoma 4D11 (Accession No. FERM BP-
7758).

In a tenth aspect, there is provided a monoclonal antibody consisting of a heavy chain
- which comprises a constant region derived from human IgG4 and a variable region of the
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chain as defined above and a |light chain conprising a

variable region froma light chain of a nopnocl ona

anti body produced by the hybridoma 4D 11 (Accession

No. FERM BP-7758). In a sixth aspect, there is

provi ded a nonocl onal anti body consisting of the heavy

chain as defined above and a light chain conprising a
polypeplids rgpreaeniedhoREQAD NQ: Holwheegit Fefmeras ppetem22siwhisl isSEdcated
by the ED iNd¥x &8in Kaba es el éntiibstisyied with el sadleauhe adpésition 235
which TPHAG008hy M EBQHYeCANS! I%Ja‘t#]a@ 9 of id AR sHRAYY w?tﬂ?l&am?cs acid in
thecm%%%%%e% 3@ove &nd a Ilggé %ﬂalﬂgﬁgafLstbngho - .

P b RGBT e el g 2 aifywhigh hagp yerigble region of
the polyegtidgwepresenied NBEQIPYWAMS: de represented by SEQ I D
NO 142. In an eighth aspect, there is provided a

' .of the fourth a ct rei

HERDE|cR0% G0k, BRGY isrotii Gl By B REGepreselitE 67 SEQB o
conprising an expression vector having the

bod pwektth egiettl thereaip pesatetd acdobynuteQiddepiEsent @b yeSED TheNO: 141.
pol ynucl eoti de represented by SEQ ID NO 141. In a

_ ' e there is vi ded a.nonoc¢l gnal anti hod .
%ﬁ gﬁg?&?ﬂ&l aCS%)Fct,aQRrg s gro A eme%shoncg%&rﬁ'@ggg ghe pokTyml\c/:leotlde
of the clqygath apreck egi on derived from human 1gG4 and a variabl e
region from a heavy chain of a nonoclonal antibody

B Qﬂiﬁ&@&t@%ﬁ%@@tﬂa@iﬁ k}ﬂ%@eddag e e%élﬁgrlfl@%gcg?ﬁ 'inglﬁhel go ticleotide

BR-.7/758 rern serine at posi
Ofﬂthﬂgg@QF%H by the EU index as in Kabat et al. is
substituted with prorine and | eucine at position 235

Whi £ Mfiftgentin dhspaEiedihde 1§ NBroRtdedNA8X eRfrebok@P@torethading the

' 4hst i-t.ut thalutamc acid in the constant
polyn';zélgeléﬂg%io gﬁ‘%g"c?mhr%‘%g‘ﬂ’ﬁf naspa , and a light chain

whi ch has a variable region froma |ight chain of a

Iomsigteanth laspact, ithael s grovidat & dosicell Rempybing teexpdasida vector of
fheﬂﬁdﬁﬁﬁﬁgb&ﬁ No. FERM BP- 7758). In a tenth aspect,

there i's provided a nonocl onal antibody consisting of

a heavy chain which conprises a constant region

Her soyentedntlo psneatrtherd ig @todded] ahashcélhbdmprising the eapressien vector
of theFaune@hitpepedtde represented by SEQ ID NO 46, wherein

serine at position 228 which is indicated by the EU

i ndex .as i.n Kabat et al. is substituted with prorine

)| qlgﬁ%qnﬂbasgpctpg@rq is gFpvidagl a host cell comprising the expression vector

of the fifteenth aspect.

139.

In a nineteenth aspect, there is provided a process of producing a heavy chain of a

monoclonal antibody, comprising the steps of: culturing the host cell of the sixteenth

- aspect in a culture medium; and obtaining a heavy chain of a monoclonal antibody from
the culture and/or the host cell.

In a twentieth aspect, there is provided a process of producing a monoclonal
antibody, comprising the steps of: culturing the host cell of the eighteenth aspect
in a culture medium; and obtaining a monoclonal antibody from the culture and/or the
host cell.

In a twenty-first aspect, there is provided a pharmaceutical composition comprising
the monoclonal antibody according to any one of the fourth, fifth, sixth, seventh, eighth,
ninth and tenth aspects as an active ingredient.
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which is indicated by the EU index as in Kabat et al.

is substituted with glutamc acid in the constant

region derived fromhuman 1g&4, and a |ight chain

whi ch has a variable region of the polypeotide
represented by SEQ ID NO 48. In an el eventh aspect,

there is provided a pol ynucl eoti de represented by SEQ
IDNO 139. In a twelfth aspect, there is provided a

o laytwgotyesetdrtbaspept; dsen isegrobideSaQnbid dibhal kddibody Bf any one of

the fourtH, rifBE G a§ReEth; LRBL SR ﬁfdoféhglegsp%ﬁts %F 68 §h A method of
t el ev h

.ect or _havi he nucl eotide., o ent
prevenliGh o treafifedi bt srfisBianY FeIGaiRe phCimBie (Eseay AlugY ar blood
clottingy spciars| Y¥HI v etnhdhitinayi nigheree theol petheldecamptéses gidntihistering the
monoclonel ddtibodg petinaminiela fifteenth aspect, there is

provi ded an expression vector having the

ol ynucl eat i des of the el eyepth and twelfth aspects In
§¥‘s‘é%§ﬁﬁﬁ& AWl fherg ﬁéaf%‘%@{] él.ﬂd\%? aéﬂlfﬂdnwone&mﬁbody of any
one of glamfavirthi Hight simthe spvends icightly guibrandf tenthhmspedis faremodinction of a
pharmaes@meet .cohipositisf VieRl el%ﬂtﬂ?evib‘iﬁ?ﬁtori Eorefﬁfn%g{ %Ef %ég}éb?aﬁlg @jection,
sutoimtile & Ecds g AL b P1ob 1 G B FASRT N SBh B0 er o
provi ded a host cell conprising the expression vector
bf a twentyifburtle atpeciadipee providedan polyauekotitie pspaded byhenmving
the poriti%nFHn@Mﬂﬁ?C{hé sRInAC&IBeRtle MIRWCHA @cl&ﬁﬂ\%e@%@émﬂedogy SEQ ID

N(y13g0noclona antibody, conprising the steps of.
""“Culturing the host cell of the sixteenth aspect in a

culture nedium and obtaining a heavy chain of a
hoacwkaydifilaaipcondiert rpovidéda ol huleotadpRividdiebi Geoving

the porfi6hlenchdin tB%%hﬁg udtR$dm tﬁé;g(Fl?nﬂg%?c?%lg\éé led by SEQ ID

NO,lzihgrocess o’ produci nd a nonocl o
. onprising the steps of. culturing the host cell of
the eighteenth aspect in a culture nmedium and

bt ai ni nmonocl onal , anti body fromjhe culture ..
il 6?9111? %)ga exﬁeggltve Aa |1§1tens1ve resefYrch, novef mutants of the agonistic or

antagonistic antibodies, which mutants may have a higher therapeutic effect against diseases
than known anti-CD40 antibodies are successfully created. The basic idea on modification of
the anti-CD40 antibodies according to the embodiments of the invention will be described in

detail below.

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 1 A-l);
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In a twenty-first aspect, there is provided a

phar maceuti cal conposition conprising the nonocl ona
anti body according to any one of the fourth, fifth,

si xth, seventh, eighth, ninth and tenth aspects as an
active ingredient. 5b In a twenty-second aspect, there
is provided a nonocl onal antibody of any one of the
fourth, fifth, sixth, seventh, eighth, ninth and tenth

gﬁfet $B110§ d'%gsebihﬁlin sjﬁgt&gjﬂg%z Freﬁﬁr@f %Eédogn %e CD40 sequence, to

at nent O transprant aut ol

wh:chdh@ﬁﬁse‘,ﬁ40ah{ag6ﬂ}s’tz@intibb§¥ég bigt Ot ti ng fact or V| Il
i nhi bition, where the nethod conprises adm nistering

tll:lgureniﬁdcﬂmmil biading bxitd ypeptides prepared .baked an the CD40 sequence, to
twenty-third aspect, there is provided the use of the

whwhr?b%&k@‘ﬁ)ép aawgpwmarmboéwy bingr{e cotinupdort toigere 1B-1X h,
St G Gres bR Heiontheats Coft Buhodies s 3R i ympont
?iﬁ%rﬁB‘ f?lﬂst(%{teg ﬂlﬁ(ﬂhg‘apﬁe%txiéﬁw gx}t%%gleg % ﬁqt%tdﬂﬁﬂ) mu ant

ol mune di seases clo f'ac

\Flgrlhrelmlllbbtfdt@!bmdlﬂg af {h\é@ml)/(flﬁw&ﬂtmoéﬁﬁ’ €S the (IIMU Iﬁutant
provi ded a pol ynucl eoti de provided by renoving the

FogurieciA sinwod diagranizandicarive Elﬁedme{ﬁmflﬁﬂem titébody having a P331S
pol ynucl eotide represented b ID NO 139. In a
mumﬂ?&?\é‘-h%%/a‘}fti"ﬁtaﬁ t%@@%‘ﬂal KMBtd- lpﬁ) y aviforeppest e binding to Ramos
cells: provi ded by renpving the portion encoding the
’S|gnal-sequence fromthe pol ynucl eotide represented by

?ﬁ%rk E): gllgwsldlil% a@? ifdit& fg thafihe RFhVR Qlﬁﬁ)od}/ havmg a P331S

ensi ve resea nove mut ants of the agont s

mutation ingoacthlel 45 dotdrpadi M3MNIICIY Mtibaty SviffB¥esPY €0 @nhancement of
hi gher therapeutic effect against diseases than known

CD35 exuress@ay Ramdstsellses are successf ul ly creat ed The
B A S0 Sl 3 e RN P22 hing 1

VB e 0 ST M g 20 Bt

Fig e ABPNOAES (ﬁigi%rlﬁ&icﬁﬂﬁgedla%e tdmes GRMQD ISR ENERer ddtnplement
activity when the human complement is used; |

Figure 5A-1 shows diagrams indicating that conversion of the subclass of the 2105
antibody 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 b.ir1-1ding to Ramos cells; -

Figure 5B-1 shows diagrams indicating that conversion of the subclass of the 2‘105
antibody from IgG2 into different subclasses lowers an Vactivity to enhance CD95 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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whi ch the anti-CD40 agoni stic anti bodi es bind; Figure
| A-2 shows binding site peptides prepared based on the
CD40 sequence, to which the anti-CD40 agoni stic

anti bodies bind (a continuation to Figure 1 A-1); 5c
Figure | B-1 shows binding site peptides prepared based
on the CD40 sequence, to which the anti-CD40

ant agoni stic anti bodi es bind; Figure 1B-2 shows

- ndi ite ti des prepar ed on the 0 o
RS PR BB P R Aty g e 2105 antibodies
o Rant¥tdelORifTepk] ] i B L)
o Rarf RO RARA ORISR AHaRAR, bAUE ey
Figiirb G- e shéws Hiagragldddivhtigthat thel ppbearPmiddid!Binged §5the hinge
bi ndi ng of the anti-CD40 anti bodies to the CD40 .
regionnareaimportaft dor ehe Geiivityu sif r the eEM3idielli-i®) anfibddies to enhance CD95
anti-CD40 anti bodies to the CD40 nmutant; Figure 3A
expresgppRERamageelts i ndi cating that the KVMB41-1-19 anti body
vin P33 1| nmut at,.on.i s,as_ active t riginal .
Eiise 5% ot Tgadipsan i SEL e P il POl RaF. the hinge
- S _ . G i _
eson Gy S S BeAUR B oSO gk Brsion o
Ramosaells;ve as the original KM341-1-19 antibody with '
respect to enhancenent of CD95 expression of .Ranps
Fedurs ; 7A-ishowe diagrahevisdiaatidigagraaroohvaisioatofnthet fibclathef the F72

.. KMB41-1-19 antibody having a P331S nutation has a
antibodygdpdgGebes ne eifeqtop tyibipdingto Baseasicellsnpl enent ; Fi gur e
B sh di agram i ndi.catin hat the anti bod
EREHE B P Ao B Uil rson 18 fhgipeae bt the F72
tibodyWBREE I RAlesih AAGE o dnBlE® (o & ' -
antt chyﬁdi%ati ngest he?t cgynvers?%n of t%’éﬂsu gﬁgg{% 0 Flsé 2105
Riguird @dy siavasndiagfaznd iridécating frbdtesinveidionl 85 8RSsUbBRsNOf the 4D11
. effect onits binding to Ranbs cells; Figure 5A-2
antibodyHews g hip ket hasaiocaieriep ithindios te Bambspelst t he

bcl f the KM341 .1-19 tibody froml|lg&. .into
RiERfe AR hoN, (g as idikating 1ty Sraign, ols g W&’IFE?@S ph the 4D11

 anivod R 561 LA REACHIAYY G T 09 By o

Ramos cells, at the same extent as otherwise;

-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 aftér 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;




antibody fromlgQ& into different subclasses | owers an
activity to enhance CDO5 expression of Ranos cells;

Fi gure 5B-2 shows diagrans indicating that conversion
of the subclass of the KM341- 1-19 anti body fromlg&
into different subclasses |lowers an activity to
enhance CDO5 expression of Ranpbs cells; Figure 6A-1
shoms di agranms indicating that the binding capacity of

9 bod s | N
B AqHOHESGAeS ROISRSY GGG CCL RS OB FPIERE Theflie(CDS6-positve

a i,ndi cat,i ng .t hat. =
cots BRI i B 004 005 2178 S
CD40 gﬁhgggngcsm,bgdependent of the varying structure of the
hi nge regi on; Figure 6B-1 shows diagrams indicating

Figire t1D€ IuﬁﬁEItesamﬂlglﬁbidéhﬁedﬁidﬁgﬁSCDDS tol 8plBhid O cellse@ITHIB-positive
are inportant for the activity of the KI\/B41 1-19
cells ampng beed$pdenic & eallishalie 0B Bnti-Eeagibody efas Rdmissteret |istp human
ure 6B-2 shows diagrans indicating that the upper
CD40 Hﬁ'gsgﬁina@l"@e:m nges of the hinge region are i rrport ant

E%%é ggéﬁgl fsutggﬁ%si\; 0% t[l% y oE?lgeu Flglg;}g\ sgﬁ%@g antibody (IgG1)
prodUCQbﬁgli_@m 11aRgi '2@@‘11' ﬂgmtﬂ?lﬁ{alﬂﬁm!@fﬁh%?igfm&ge subcl ass of

anti body to as no ect on its binding

FizuRa BB ittestraes ffsegguﬁpreis?veshmiaayomage aEgdigPetifici AMibody (IgM)
t hat conversion of the subclass of the F/2 "antibody

‘productign bg@lﬂ and égldnlfhmthumaﬁﬁm@-&nMnme n@DY5 expressi on
ells; ur ho i.ndi cating
?fﬁ&fﬁ TAR Jllvtrdss the Dypmbers &531 ‘Bftg‘f E@nﬁﬁwaﬂ%ﬁ%@ﬁls among
I S I [.ndi

the. pelERIH Bl Britscrid05 bt b ShiodRuior” MU e Ypiggn-specifi
anubo@qny@,j@ﬁmtmt the subcl ass of the 4D11 antibody from

lgG to | g4 |nh| bits enhancenent by the CD40Li gand of

Eipoke 4B nﬁ'ssram the nuRbepsofcgldni; Batells{B23@upesitix¢ eelts asong the

ot herwi se; gure 9 shows a diagramindicating that
splemcémggcpgrt§}] Hfmg Hie sipprersian assay of theqanigen-specific antibody producing

activity;

Figure 15 illustrates a Variation in number of B cells in the blood {B220-positive cells
among the peripheral blood lymphocytes) over time after 4D11G4P or 4D11G4PE 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-
CD4OLiga§id antibody) on platelet aggregation;



anti body fromlgd to 1g&4 or |gAPE | owers the ADCC
activity; Figure 10 shows a diagramindicating that
conversion of the subclass of the 4D11 antibody from

lg@ to IgHAP lowers the CDC activity; Figure 11
illustrates a variation in nunber of B cells in the

bl ood (B220-positive cells anong the peripheral bl ood

| ynphocytes) over tine after 4D 11 G, 4D 11G4P or 4D

14: i i.-C .
QEI%EZOE’\@% % Is %&fv@qnﬂﬁ&eeéqﬁfl lﬁzg lﬁgﬁ% Eﬁcpg‘égﬁz[ygf CD40Ligand

Figure 1 ustrates a expressi o

antlho phatehfplag egad%ncel | s (CD23-positive cells anbng
e splenic ceI I's) after each anti-CD40 anti body was

alﬂgumel g eillastratet & anation GDAOigomensgewent of éB11G4P, 4D11G4PE,
ure 12B il lustrates a hi gher expression of CD86 of

4D1 1@%")9%@ dDB16d(Y/ 4 oyertigs: aiws ittwasancubatadst ahloh g arhz7°C;

e 2ol BRrHR! URURENOT biBIte s Goriken ATEES B it ani-CDA0

AN E rates a higher expression of CD95 of splenic
antagoé?sGC aP{IHCE%S positive cells anong the splenic B

%ﬁ:@)mﬁmﬁm@mb v8Rile AL aniheRagly: wos tﬂﬁ’éTfrBinSdeﬂrlﬁiélantatmn

human CD40-transgenic mce; Figure 1

in a ¢a|sda usherat 6 GASer suqspachsmtsmechablmmW hﬁarmgemlce with Ramos cells
antigen-specific antibody (1gd) production by 4Dl 1

implargeditheein;1- 10 in human CD40-transgenic nice; Figure 13B

ust t he su res ve activit . .
Tt LR T BBy G fuBudiritaie fgm b implantation
in a ca@F‘ Q1P 341385 dr R TR SEAR t%%ﬁ?f Béfﬁ'm@ r%e itt0e5£ cdiftimplanted
Il lustrates the . nunbers o cells 1n ood
thmeu(szzo positive cells anobng the perlpheral bIood
nphocyt es) during the suppression assay of the
eﬁ};zurgézﬁ idpumtés the valnmienbdygepebia Gumgr axcerr itinhe frompie umelantation,

14B il lu s the urrbersofs ic.Bcells
in a cfteypeiso At CoS urt MRS He B diEng iR uih &l 76T cells
1mpIan‘?éHﬂhE1%dJ hggsuppression assay of the antigen-specific

anti y producing activity;

Figure 26 illustrates the volume change of the tumor over time from cell implantation,

in a case where 341G28er 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 Iiving 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 Celluiar 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 15 illustrates a variation in nunber of B cells
in the blood (B220-positive cells anong the

peri pheral blood | ynphocytes) over tinme after 4D11(AP
or 4D11GAPE was adm nistered at a dose of 30 ng/kg

i nto cynonol gus nonkeys; Figure 16 illustrates bl ood
"IL-12 levels during the assay shown in Figure 15;
Figure 17 shows the suppressive effect of 4D11GAPE on

cytotoilt?i@y ﬁidﬁb&f‘byDIHl\faqglll %Y E?:SE}&&%}%{E Xg(&;é\rg %ﬂéﬁ bduty tﬂrg\#é%ﬁding of

cynonol gus Tonkeys) triters

an antiBody tol 1 Afigen.t OKfeSe hcﬁﬁltﬁﬂsrak@ﬁné\ﬁ@tcﬁ%??}depyénﬂiﬂgtdlea subclass of the
results shown in Figure 17; Figure 19 shows the

antlbOdy, tvémh bis tiden fawrtd tothet dirus a siricturhighffeienéany theeoastsatyregion of

h the results shown in Figure 17; Figure 20A
anfﬂmdl?% (Sharles A faneverspedds i lWenyneloaye 1984, EnramBolesy hid/Garland

nti- CD40Li gand anti body) on pl atel et
Pumwlﬁ'é%#%éati on; 8 Figure 20B shows the respective

iAqlftl-%% @%ﬁm‘ﬁgtl g &%g%mn}% ﬁ} e %@%ﬁﬁl@%qgﬁrgsaﬂw agent if they

anti et aggrega

- have nétlthel sdti’vﬂie@%fm ad/bAODOWRICh Mﬂﬁdd‘c@ RER BEatRbf CD40-expressing
4D11AP, 4D11GAPE, 4Dl11&X2Ser 4D11G41214 over tine

cells, imfi¢rars thmMSmlsmcnfbm&nhoadztprcﬁoﬂ a3 Eexprésgingecell are injured
illustrates suppression of rejection of skin grafts by
by ANG{e amyor €Y adinitisgomnEIUNESUNRISHONymaY| easue rAther than desired

RSN
from ifFEWT]o0k hRLQd he BW@ﬁléﬂ&am rzﬂu@’@r W 5 . Cqlhlclsefore when

i npl anted there€in ure 24 il lustrates the volu

such amtibadige acf ajphied ttol iRfectue [disebd®s, f O Ar@edaly td@a@ﬂt@ihe@ﬂ for safety
in a case where 341&Ser was administered to tunor
~more cpeediillyh forresampliet Hsimp mare| dctvé wptbitn tesdplembets ghan tikisgupresent in

healthytzlmpléflnlf %J%%g(tgﬁfer{pﬁ%agmoggr %lﬁif:a &]dorgottbréee elétrlr\?er tOO\c/letect the above
activities in this situation. Accordingly, mutants and recombinants were created which had
no activity of ADCC or CDC and examined for their activity.

Since ADCC and/or CDC activities are known to vary depending on a subclass of the
antibody of interest, conversion of the subclass may reduce ADCC and/or CDC activities.
For the human IgG subclasses, for example, 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 speciﬁb 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 aﬁtibody 18 réported to be attained by
incorporafion of a mutation into its constant region.  For instance, 1L.235, D265, D270, K322,
- 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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in a case where 341&Ser was admi nistered to tunor
bearing mce with Hs 766T cells inplanted therein;
and Figure 26 illustrates the volune change of the
tunor over tinme fromcell inplantation, in a case
where 341&2Ser was admini stered to tunor bearing mce
wth Capan-2 cells inplanted therein. Best Mde for

0 e SR, 180, P B e i b e
heremBﬂér%C H'Ja?sl?lhfﬂ adn ﬁlﬁ%&ﬁdn@ NoleCirP rc@ﬁ‘xgﬁetme'nt \ﬁ'cpﬂitlkaﬁdbni Shulrrié.n IgG, and
or ei gn di

agal nst such m Ccroorgani s

substitutionisfene afitlosasiteeby anoitletheniae atideyaycRudeithé CBTactivity. Esohe E.
elimnate such cells binding to thenselves. The |etha

Idusogie et. ol tly Immusel388@ di 644 ket 181 Yoarmen Xactti ali 1 Bi®]. Chem. 1994,

260340, Blta. L TRt meff;gxlﬁfn'g%l 225532 Vtorgen, A, et al,
B o

Exp. Ni8sluped @78 ast)l V%bbéiﬁcam‘y @&&h&ﬁﬂﬁ&ﬁs}m%‘(l@ﬂz' %329 qr P33l by A

neutrophil cells, etc. recogni ze targéet c€&

may réduchitiel Gy Taotl\tl’(}e @nbaitamn begssm b9fS bh& nAPtAROEMUNE Bhe same
. Fc receptors expressed on their surface. In contrast,
thing. CDC refers to a type of 9 cytotoxicity induced by

Ct}%“)’ Gvgcp n&gﬁq ngg%rgg tglyéﬁgtarg{?;%g L;Eﬁ#f;;g;%ﬁ ot argats,
AsmasBEEIAIE! BRSSP RS B UGTRg2 e
| h than f
pt AU A G N0 AL SHP Mk P Byrn D R,
Wlntellgﬂ'(],%@m Nagme 382,060 564 Gdsshéa | Bun Bleikien o i, Tamng A nQnd) Schmidt, R.
-CD40 agonistic antibodies will be nore preferable
E. (1998 Ao Flepmiits 46 2o Gines. et Moandithegastby Py (1998) in The

O e shga%%}ep TN TS 1. ————
de Wn}k%g‘rig 9}039{(& HGhk 8@'4 g% ) fﬁ%? igg\rf}gr AckRhdi& pabifhers Group,
Dordrdchi ke N@herRmas, Q%.uf.@y CO Qp}@ri) A CRRmddiaed Besits o Immunoglobulms
(Fridman, W. H., and Sautes, C., eds), pp. 29-66, R. G. Landes Co., Austin, TX, Da'ron, M.
(1997) Annu. Rev. Immunol. 15, 203-234, Canfield, S. M., and Morrison, S. L. (1991) J. Exp.
Med. 173, 1483-1491, Chappel, M. S, Isenman, D. E., Everett, M., Xu, Y.-Y., Dorrington, X.
J, and Klein, M. H. (1991) Proc. Natl. Acad. Sci. U.S.A. 88, 9036-9040, Woof, J. M,
Partridge, L. J., Jefferis, R., and Burton, D. R. (1986) Mol. Immunol. 23, 319-330, Wines, B.
D., Powell, M. S, Parren, P. W. H. I, 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 1235 by E or G237 by A can reduce binding of
IgG to FcR. |

The antibody according to the present invention has at least one mutation of amino
acids to re,giuce 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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i mmunoactivation, resulting in exacerbation of the

di sease. In addition, patients suffering from

i nfecti ous di seases nay have hi gher ADCC and/or CDC

activities. Therefore, when such antibodies are

applied to infectious diseases, it is necessary to

evaluate them for safety nore carefully, for exanple,

usi ng nore active rabbit conplenents than those

e Rpese bR ey PO hat BT (R I BEDUDARSiCH, AR hinge region
of IgGact impéitas ih exbieksion of il Sfong selt RetivitiedTUtRYpl2emBSt of the

reconbi nants were created which had no activity of
variablaAB@Boer DConsiaht esgion sawpf e hitgeiregion by wicbynteSartad any different

ADCC and/or_ CDC activities are known to vary dependi ng
subclasgnoningpiperaios afra paiat mutetipp seryeiato is prpeced to resrapby Biodulate the

ADCCRp o Rt o B A 010l encpgisdty Labtty during
ptclRAH ARG G e 22 10 Lo 2t L

ToGpragideven Autibdg0atg, tHC ktabifity Bf AMChntivdal durl riffeation and
hi ghly active in both ADCC and CDC (Charl gs A.I%%uneway

storagegs ven! impolriantn dinagythe h86Fdi@usa fantieRilageddhelong mainly to the IgGl
Ltd./ Garl and Publishing Inc.). Selection of a o
subclasg v ersioRrot b raripble wgIanANi the cenpiashregiRn iceptibe dingpeegion to a

oS L SRR S AEHER P e
propert®R @€ tel dntiStDSh ASShiQic gﬂgg?ﬁgsddfesﬁ\hgéa abp¥gh a point

nmut ati on as descri be ow may create an anti body

Whe pregert @sichiioh paivides mtantfof 4doalstic aegHOD400dtibodibSHd others as
and/or CDC activities of an antibody is reported to be
followsat t ai ned by incorporation of a nutation into its

1] %%g%t}? Chaih %’ iaglﬁancpg%': ! I1 ggé@ﬂigg’fab/l'zss’ ?g[f)-)éﬁlzs%lgélcgéz}g "which binds to |
Y R U -

human §{GBland GKabatntatgiolwith SeEHICHREEMIAS acill Ui &S & fbstatlited, or with
I mmunol ogi cal Interest, 1991 Fifth edition);  such

at least operigoling afid ladthes themtio, saigl dletioin ewbs)itupiay opladgitian being capable of

) jnportant ro in conplenment activation by human |gG
mcreas‘&ﬁ&rd%ﬁ%‘;ﬂgt‘lu]spéfﬁ"@?or&gcof t hose sites by anot her

2] PR Ehdp T hBGVG T BRereufEblotirhooi3 o fom a human
IgG. Yuanyuan Xu et. al. J. Biol. Chem 1994,

269: 3469- 3474, Brekke, 0. H et. al. Eur. J. |rmunol.
[3] Ti8MHeavpdhabdétording gafr], whereitthe Bhman IgG is a human IgG1.

[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 1s 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 mionoclonal antibody comprising the heavy chain according to any of [1] to {7].
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| munol ogy 1995, 86:3 19, Lund, J., et. al:, J.
| mmunol ., 1996, 157:4963, Tao, M H., et. al., J.
Exp. Med. 1993, 178:661). Specifically, substitution
of D270, K322, P329, or P331 by A may reduce the CDC
activity. Substitution of P331 by S or G may al so
i nduce the sane thing. It is believed that
: A u233- Ser 239, dy316-Lys338, Lys274-Arg3d,
9 ’ I .
5O S08P Sc EES oy GEIAAS ARG L Elly o o

variablpaegion frdm ndhexgy athalng6¥ & androRicnEl BRdddy Arodticed \WOothe hJ,rbrldoma
M, Partridge, L. J., Burton, D. R, an Wnter, G

KM34%- 1@8&)%&@18@@(33"5111\6@’*5&) Gessner J. E., Heiken,
nd Schmidt, R 1998) An
[10] Iﬂenomomsnﬂ@vmngﬂmg qﬂdh@b@avyﬁmm aﬁﬁ%rdmggar[!?}ﬁndn light chain

1998 Th b I R Th
comrbh SR B b THRRCHNBL A REESRYS! Tt heblss b o
hybrld&ﬁa Mﬁqt} 19 (A&'esﬂou fiad Egﬁf‘ﬁﬁ-e T30 M, eds), pp.

Kl uwer Academ c oup, Dordrecht,

[11] Th@ hélﬁftyhﬂfalirﬁﬁ]ﬁ@rdiﬁ?w 8y 0Q1](t&519]7)whef’e1ﬁ3¢1|1d hé{ﬁﬁllcﬁhﬁ%omprlses a
: Ef fects of | munogl obulins (Fridmn,
variabl&eagtoasof tig: polmjegt;de pppre@ﬁteﬁ%r FRQ W N.(ar%es Co Aust in,
Da An R 15
[12]  Aomoneonaanfibeditycomisting Ofhel ey Fagh scsrdis padhynd » ligh

chain O%a IEX EOC‘J:.OAVF é\tn%iéoq?% w]ls%em %ﬁl ?ég}’ltcc&g.ﬁ'f?%?r&qs aK}arlagl% reglﬁa of the

olypepfld@irforeMntdd by 29 1b Ntpogp. Natl. Acad. Sci. U S A 88,
P ypﬂﬂ 4_9%040 Wgéf, J. M, Partridge, L. J., Jefferis,

[13] 'Rhe, hamj Biait according Ro ([1R86herdil the Ihgmynohain 23nsistd f I3maining
W nes, D., Powell, M S., Parren, P. W H 1.
portion gxpvides bwrem@wﬂg Fesgsignah sequenpt fromote)polypeptidmisipresegad by SEQ
IDNO'Slﬁi 3-5318), and thus incorporation of a mutation into
of these regions may reduce the ADCC activity.

[14] RAs6hddsal |a¥t1b03ﬂﬁ§5ﬂs$s‘dﬁ$ Q)?;tﬁé 1&;2‘&5 %eﬁg‘%ﬁdléﬁg [7¥] 4hd a light

can reduce go

chain ofcL aiosibelgniloaritivedpr esemin kv Bt eaihasnadts |0€&13§'erﬁ’aﬁﬁm ortion
mut ati on of amno acids to reduce the ADCC and/ or

provided dyireinpvias, the sighel seqhence -f2@n the olypeptid 6 reptestbted by13EQ ID NO:
134 1-13, 1-12, 1-11, 1-10, 1-9, 1-8, 1-7, 1-6, 1-5, 1-4,
 1-3, or I or 2 mutations. 11 The present invention has

' .[15] ’?lge\éﬁ&gak?dcﬂah?tacéo'?diﬁg% [eth \ivfxeclz%oth%nﬁeiag)o dcihgi%’ 1st1§1r%duée'agbey 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 fegion from a light chain of a monoclonal antibody produced by

the hybridoma 2105 (Accession No. FERM BP-8024).
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of 1g& is inportant in expression of their strong
agoni stic activities. Replacenent of the variable
region or the constant regi on except the hinge region
by a counterpart of any different subclass, or

i ncorporation of a point nutation thereinto is
expected to not only nodul ate the ADCC and/or CDC
activities, but increase the productivity of the

[19] Ak c%eﬁ%%cé&rﬁ@kg% gﬁ{% ?)zg;lr%s[ﬁ,%h%ﬁg%% ‘Pl@axﬁﬁgi]ain comprises a

st or age, I'ts uce a
variabla négi&® 8y thdipeGipepiid: ehabdntéd by SEQiEN@N42 body during
purification and storage is very inportant. Since the
[20] a@nmidnodicesl auibbdy cdesigingpefithecheany dainmdogotding tee[19§Gnd a light
. Subcl ass, conversion of the variable region or the
chain ofoh siagaelopdganiihody cekrreinHbe Hightehaie gponrises o varabigieagien of the

derived f t | I ill b I ffecti
pyeh bR BTGP Ale oos, v 1L e a0 ef et e
1) 38005, AR DO IR URR, ey TAGPLRERLot o remaning

invention prov of "agoni st

' portiong]%}bivfﬂ@@ib?%eﬂfd)dh@th@ sEnd@Sseqhiéde F¥6in dielbolgepép;ei@weﬁrefén{bg by SEQ

a nonocl onal "anti body having an agoni stic activity,
ID NOwhicch binds to - CD40, wherein the heavy chain
conprises an upper hinge and a m ddl e hinge derived )
[22] A siengclopdnamibpgGronugimgaoicthesheary chaigiasaosginghtoaf21] and a light

cain 8P ha Rl BAE! oS54 SRRt b porion
povit RSN IO R BN PRI Tenl BRLEBY S o o,
138. according to [1], wherein the constant region is

derived froma human 1gG [3] The heavy chain
[23] Abededinnghaio deeprdinghter £1ln wieeeilh whahedvyColiain as fpoorbiged by a host

1.94. 4] .The heagvy. chain according to [ 2], erein
comprifiig aﬂ&ﬁé\‘ﬁlﬁ“b‘@%ﬂ sl poEBicloqdy fﬁﬂﬁ@%@é@%ﬂﬂ NO:135. .
' . LW the G4.s h . .
241 PHESHOMRHD bt ELTUR' e 8BRS AR, oy i
producédBy BWIBRcong{Asing &(Ff@%@iohggﬂtor hadind BR R@Mieehaé Fepresented by
according to any of [3] to [5], wherein said:
SEQ IxM6s 1136 ahd the palyrawienndacipdsented by BEQCIBNBIans7regi on i s
substitution of proline with serine at position 331

[25]1  Qriobpucieotide represepted By SEQRIENG:ddéx as in Kabat et al.
[26] A polynucleotide represented by SEQ ID NO: 133.

f27] 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 coﬁlprising 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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[ 8] A nonoclonal antibody conprising the heavy chain
according to any of [1] to [7]. 12 [9] The heavy
chain according to any of [1] to [7], wherein the
heavy chain conprises a variable region froma heavy
chain of a nonocl onal anti body produced by the

hybri doma KM341-1-19 (Accession No. FERM BP-7759).

[ 10] A nonocl onal antibody consisting of the heavy

[34] \%?fdggﬁs‘:&foﬁrgﬂﬁ@n Qlﬁcﬁﬁocﬁ;ﬁglh%tﬂghgﬂ;cogﬁﬂgﬁ%ﬁgc g% gr:rbglltﬁl'ing the

e region froma

host agddtdiR@Ey [Prioduceduby niddfum:hylIr bstann ﬁ"?ﬁ\’[ﬁ{’olau@toilxﬁ tibody from the
(Accegs)si c[):ﬁl]l\lo FERM BP-77'5’9). [ 11] the heavy chain o

cultureand@rdhelgpst.o any of [1] to [7], wherein the heavy
chain conprises a variable region of the polypeptide
[35] repelyserieatidesprergedbyNgQ 3B .N(?211§]5- A nonocl onal

ntibody consistin f ain according to
[361 | H?WEHQFQﬁ%FF@H?“m%ﬂEWﬁhgfHﬁgﬁ§¥5@$onal antibods,
erel . i . [ ri ' regi on of
371 HIEOB QbR e Bhii M oAbl iR for B 81 P13
[38] MWifeheaviinbabhhaAssOleipdgnhelebilde actbRNi®) 3 (86 heavy
chain consists of a remai'ning portion provided by
[39] rfaropresgohvectsr pvidg the poimaelebtidenactradingty 3] tand €36].
represented by SEQ I D NO 132. [14] A nonoclona
[40] ﬁ}&%@@i}?@@%ﬁ&ﬂ@t@fn@%ﬁn vemoasaoidiigaild7laccor ding to
1 and a.light chain of a nonoclo ant i body,
[41] ites Fieing e ntrh v SR Co R o0 el i g
of 1 -OV] : j ' | sequence from
(2] oo Rl L SR RO T M B P T, *° 132, [ 15
{43] Bherobes\vf pebdicthgal B&iveli dhgint 6F d thbnodbigdl @hfibddie chRpiying the steps
chain is produced by a host conprising an expression
of: cultpging tle st aenyrdihg t B0 i e Iceltvrie deediwpy avkrittaidingya IBEQY cin of a
. 131. 16] . The nonocg) onal. anti body according to
monocpgfl, a%ﬁ%‘iilé{“fﬁmtthécﬂf}%ép Aiihe it body is produced by a
L o ¢ . ¢ . .
a1 A0pbeBOTPEl S % BSRLESRH ML Ll s v e
host adRetdiipled PRl lifle aeRFesRAueH M Hekhin® NAondd8nal[ahfibodnBom the

heavy chain according to any of [I] to [7], wherein
culturetand/ohdm\hpsichai n conpri ses a

[45] A process of producing a heavy chain of 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 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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vari abl e region froma heavy chain of a nonocl ona

anti body produced by the hybridoma 2105 (Accession
No. FERM BP-8024). [18] A nonoclonal anti body

consi sting of the heavy chain according to [17] and a
light chain conprising a variable region froma I|ight
chain of a nonocl onal antibody produced by the

hybri donma 2105 (Accession No. FERM BP-8024). 13 [19]

an antl \/\Egyf 2}?[?181? ﬁ%@kﬂ)eﬁl%ﬁ% érrl %‘poradr}}ﬁdg }[“\];%r : aB’EJ ]from 3 human 1gG2,

heav

with a@ﬁpﬁé’ﬂ%u@@'a&i@%ﬁﬁﬂ@l@ lli@rdéﬁ%ﬂ £mbyhuakR 1oB2NEsp e‘n‘:avelif 20]

A nonoclonal antibody consisting of the heavy chai n
{48] aﬂcpmaésmgf prodhdifg aandnaeldnabhttibodhaiompofing areariableoregion, and an
anti body, wherein the Iight chain conprises a variable
upper rhe@eohﬂ fa phddle d@ngqoeﬂptimle fﬁﬂ@prﬁeb@ﬁ@@oﬁgﬁ} seopripngche step of

cenitia | ohaEai PO s hBBCA 0 ek H STl LS o
v ST s RS |23 L pl vt 9

[49] @D}l)h e&&aﬁt&hpw@f cdhifisiRanyg rﬁ&@dc{bxﬁpsﬂiwdmc&&dmg to {8],
and a lig chain of a nonoclonal anti body,

- [10], [m],e[rlé] r[hﬁ]h[el&]l[gbj, [22]ar 24 @b ah attbvedhgredieatai ni ng
portion provided by renmoving the signal sequence from

- [50] tTlhe pb@l%etﬁtqaheomwttmp@dlrwo S ussl faoprevesgon pragjatment of a
eavy chain accordin wherei n the heav
mal’g“EWéPWOF Hﬂ%ﬁﬁ QHa‘bS‘Ptﬁmﬂg‘é‘i@ d‘!L,e& rising an expr essiyon

(511 LG i ARSI 6, LAY SRR o

autoimbi®he didagdee lcﬂmbﬂﬁn@‘a&ﬁﬁhﬁfhﬁbn @ﬁ&mdomymb@unpﬁqﬁm@iuby adcording
host conprising an expression vector having the

to [49]patbyarmoohmet | de represented by SEQ ID NO 135 and the
521 BB ik Boredkens apiees deciony 108 BING2 160 (1188l 1201, 121
or [iZ4]pf‘8»I ro% t?@rg bfig h a%éu%ﬁtale(?%@osﬂ%g Js tilalég’gh‘tiok %?grleﬁignent of a

esSl on vec or ynuc e accor
malignh t{u%g}, -a pathogen or an autormmune disease.

[89] A polynucleotide provided by removing the portion encoding the‘ signal sequence 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. |

[91] 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 th_e portion encoding the signal sequence from
the polynucleotide represented by SEQ ID NO: 137.

The present invention provides an antibody produced by modification of én agonistic |
anti-CD40 antibody belonging to the human IgG2, wherein the modified antibody is a mutantﬁ
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
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[28] An expression vector having the pol ynucl eoti de
according to [26]. [29] An expression vector having

t he pol ynucl eoti des according to [25] and [26]. [30]
A host conprising the expression vector according to
[27]. [31] A host conprising the expression vector
according to [28]. [32] A host conprising the
expressi on vector according to [29] [33] A process of

belong@ﬁcﬁ%ﬁ%ienﬁnﬁpr}géﬁywﬁgr%nQPQ fmo% ?}ﬁ 1 aﬁrgtg allgg%’él}qj hﬁ é:onstant

h&™ st
region! @xc{]&%e oP tRe Gkt Qéﬁoﬁ%‘Eb%ﬁhteﬁr\%ﬂ? Bt s%htﬂfhl@g dRriePHY¥m a different

chain of a nonoclonal’ antibody fromthe culture

subclaggnd/The sibeladyds prefetdbly BAF1.A process of producing a
monocl onal .anti body, conprising the steps of culturing
tHegeinh o@mcm or ADAE el CB2] acptmtaescmems reductioli mnhosm detivities as

obt aj g a nonogl onal .anti body fromthe cul
Compaé‘iﬁ’dWBE thé) gomrsppnding sgttWAtwﬁoq’fy%mw'eGPﬂa énqr@ﬁlo@éleqw@admther than

the mui’a%% ?ﬁcﬁ%d %bg,a}/ fc% llﬁﬁ’ep()l nucr%ﬁ 83}9 rﬁeggﬁel g iﬁ:g\/fltles of a

8
B O 8,259 (e 0 (LS8 P o
7759) bBQ]lOZ\r@AembleﬁSN@FFEIIQW BP-30a%). NI Heh&DPY mcmpwﬁl@@es may be

according to [35] and [36]. [40] A host conprising
assayed Hvef aypkreyei orthodc farexanpbs dhapethod] BF¢ribefl4a |the\Elasples herein.

npris e expression vectqor according to [38]. . .
The Seﬁu@fe%o %FLE’J%IPP%I ehﬁ@éfye@zﬁr ehs Pansefcx @Pn%[!%l atibgdy will
be prestegteh%%lciw [wz}‘gclh ﬁpi’%ﬁ%ﬁ&? g’% ole }%brlggr%a ?%\494{1?31\§y(A§$t3asSBn %o. FERM
BP-7753 1k 2109 gaER&siPRD. mﬁpmzip [ 40] in a culture
medi um and obtaining a heavy ‘chain of a nonocl onal
ONA bodyding orarbble regiohsirie thedeary hixd lights thaifsd 41 s KM341-1-19

rocess of produ0|ng a a nonocl onal ant|b0d¥
antibodyapgrthe pgna ared saqugreesf thalheuni ag lighe chassvillheduesgnieg below.

i s densPodn vutati shBinbnts I St 2 A nBsdoviaar-pgantivody,

the signal sequence is initiated with adenine (A) at position 50. The boundary between the
signal sequence and the variable reg.ion 15 located between "adenine" {[A]) at position 109 and
cytosine (C) at position 110, and the boundary between the variable region 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 (S)
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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[45] A process of producing a heavy chain of a

nmonocl onal anti body having an agonistic activity
capabl e of binding to CD40, conprising the step of
substituting the upper hinge and the mddle hinge of
an anti body, which is not either an upper hinge or a
m ddl e hinge derived froma human 1gQ&, wth an upper
hi nge and a m ddl e hinge derived froma hunan | g&,

-19 ant!b%ﬁ?%ﬁi %u‘{ &Yno Lcﬁ@lse eﬂéé)x‘%ﬂgﬁngquﬂ %.9?’1@111%3(}2 ag g?:sl\f%%} %1 to serine

chai n of a nonocl on ant | y cO

(8) at ﬁc&gl@h},%@ﬂ&bﬁﬂ;ﬂ&p@ﬂph&f@gﬁg and a m ddl e hi nge deri ved
froma human 1 g&, conprising the step of identifyin
dn e &giépha@m%bnhdm@qubn@e\(sm VO 89) ofitheMVIB4H1-i1s19 antibody,
froma heavy .chain of a _nonocl onal antibody capab

the siggal :qug}Cﬁgs pgtn@gjr@nth[ a41p]1111A (ﬁr)@é@ggtl@f ZBr obhgch Q}g} ary between the

signal Eeélbxgcfegz{] .thg1 %%11%11% %ée haw @%edc@%:agérif | gmf}%{e [éh)e% 8§1t10n 88 and
guaning g@gtajt gﬂ%i}ugﬁ gt)h 91\}\%' %eISOIJHd b&ﬁfg I&E \rfgrﬁgfeeregigﬂga%dotfhe constant

ich 1s not elt

region & Wotatdll eethicpg @déiﬂ{el (A9t bbﬁﬂbmo@:m dyﬂﬁ?ﬂe" ()3 & p’é@ltlon 401 (the
upper hinge and a mddl e hinge derived froma hunma

gene pred@ion sefwaret(SigohhP virogwab ysed)cess of producing a
é‘i’]H’OCl naI anti body conprising a.variable r

Fhaif ABENcaRter SEaNPRRA gqj o) 9%@65&6%%1 19 anubody,

the boumgnﬁrn%eﬁggz thggs%aLgelq{r} légeC%dlsi{ |V8”?bé§ F%ignt iﬁ;“%{%% @etyvalycm_e
(G) at %?sﬁﬁ:?l\r%) ‘?{g%%c &eid F@f/&&yﬁggﬁg ggﬂ%ﬁ&g@?lﬁggﬁnﬁggﬂl}eﬁvg%n the variable

region and‘rpllie somgnt IpezidD fSOl@baIB@beﬁﬁﬁeh liodye 8CC o sisittbnt @4 $ld "arginine"
[10], [12], [14], [16], [18], [20]. [22] or [24] as an
([RD) atpasitipa 28gr edi ent . [50] The phar maceut i cal corrposi tian

o b 0 S5 e SR L B TE y hs

nucleot?dess%gn(grg{e L‘% m%af Sﬁtgggﬁﬁgg(}gﬁt?’&moh%g Jt8 Ofl%{_{lﬂj ea(téﬂ[‘)gi@gaog{lox?MO as

seen inCSEPMDSNOg 3a.dmirrilek I tht ivaflalle réglen pheHeTBGE hdif F the KM341-1-19
conposition according to [49] into a manmal . [52] Use

antibodyfhag lae amine efidrsefueant risgthg ﬁomcgldﬂangc #aid [(B] at fabBion 21 to lysine

(K) at plos:t oh 1&%445 set[:nlg] SE(£ }g]NO:[L% 0. [22]

The heavy chain nucleotide sequence {(SEQ ID NO: 37) of the KM341-1-19 antibody:
GTCGACGCTGAATTCTGGCTGACCAGGGCAGCCACCAGAGCTCCAGACAATGTCTGTCTCCTTCCTCATCTT
CCTGCCCGTGCTGGGCCTCCCATGGGGTGTCCTGTCACAGGTCCAACTGCAGCAGTCAGGTCCAGGACTGGT
GAAGCCCTCGCAGACCCTCTCACTCACCTGTGCCATCTCCGGGGACAGTGTCTCTAGCAACAGTGCTACTTG
GAACTGGATCAGGCAGTCCCCATCGAGAGACCTTGAGTGGC_TGGGAAGGACATACTACAGGTCCAAGTGGTA
TCGTGATTATGTAGGATCTGTGAAAAGTCGAATAATCATCAACCCAGACACATCCAACAACCAGTTCTCCCT
GCAGCTGAACTCTGTGACTCCCGAGGACACGGCTATATATTACTGTACAAGAGCACAGTGGCTGGGAGGGGA
TTACCCCTACTACTACAGTATGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCTCTTCAGCCTCCACCAA
GGGCCCATCGGTCTTCCCCCTGGCGCCCTGCTCCAGGAGCACCTCCGAGAGCACAGCGGCCCTGGGCTGCCT
GGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCTCTGACCAGCGGCGTGCACAC

CTTCCCAGCTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGTGACCGTGCCCTCCAGCAACTT
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t

or [24] for production of a pharmaceutical conposition

used for prevention or treatnent of a nalignant

tunor, a pathogen or an autoi mmune di sease. [89] A

pol ynucl eoti de provi ded by renoving the portion

encodi ng the signal sequence from the pol ynucl eotide

represented by SEQ ID NO 131. [90] A polynucleotide

provi ded by renoving the portion encoding the signa
cGGCAéﬁ%A@ﬁ@é%ACAEé¥BCABB§&A@%HME%K%G%@EA&H%AbﬁE%&%?%ﬁ&@&h&RéA%E@&TGAGCG

NGO 133. [91] A polynucleotide provi by renovi ng

cAAATETTETERIGhGORCRRCesicagc Ade cahgraiTesemumesrdasenrrdeherteeceee

pol ynucl eoti de represented by SEQ ID NO 135. [92] A
AAAACQﬂﬂAﬁﬁa@A@ﬁﬁﬂCsﬁﬁAﬁﬁtﬁﬂC@édC¢g£TG&@mmﬁAngTGdGEG@EﬁGﬂGGncGTGAGCCACGA

encodi ng the signal sequence from the pol ynucl eoti de .
AGACCGEEHPEEEHCE AT Cpﬁﬁ@&§GGP§7GGHQﬁ§GE$¥ﬁﬁ§ﬁFCA&ﬁA§ﬁﬁﬁ@ﬁPACGGGA

a rod nodi fication of an
cance RGP LB B R L R ProRatigafiippocoas
GGAGT"ﬂlawgg tﬁe g@ﬁ%@ént regF§%3@£§%$9§¥3% 0 Eﬁ%ﬂﬂgger éﬁéAAGG
GCAGCUBCOAb £AdtIAREESTGTAB M THE @A T ddBGAGG ARAYRDE £AIRCENEScAGCCT
froma different subclass. The subclass is preferably
GACCTGCGTHGTCEASGRI TS BATICCCARMBINATORC BT OUAGIRES GARAGIRATOOGYAGCCGGAGAA
produced by nodification of an agonistic anti-Cb40 . -
CAACT%&ﬁﬁﬁ%ERﬂEACQIﬁCSéTQﬁﬂ&Pﬁ%FQ&ﬁAFﬁ%ﬁﬁ?@ﬁ%ﬁ?TF%RSEACWﬁﬁﬁﬁQPFpHFﬁéTGGA

CMGA%%G%W%&%%&%GE?@W&% (gﬁﬁl‘t GAgﬁ%ﬁ({'} %{lg(?}éﬂalCACTACAC

_GCAGAﬂwﬁﬁcﬁn%@@ﬂﬁﬂﬁ&xﬁﬁﬁh%@ﬂyiiﬁﬁ&? dlfferent subcl ass.

The subclass I1s preferably 1g@. Herein, reduction in
ADCC and CDC activities neans reduction in those

activities as conpared with the corresponding
The heaa'cftdhwintajueso a¢id aequencd (ST ID MENGED ofithie KviB4 bddlﬁ mtihequ
the mutants described above, for ex ?%?
SsznLEWLGR

MSVSF”@%QP%“&GWS?KQH%G%%VF%%%%EGB%‘ESW%T

TYHGK%%gggbl 19 cceSS|onIﬁ%vﬁ%%a%¥§gﬂg§gﬁg?bggﬁgfggVWGQGHV

TVSSASTRACSEPHAreBRIeES ThERMLBRD B2 vsies APCE raneh eBSSGLYsLssV
activities may be assayed by any known net hod, for

Vﬁﬂ%ﬁﬂ%ﬁﬁﬁﬂﬁvaﬁﬁﬁﬁﬁﬁﬂEﬂVE@QEmmﬁ@ﬂRﬂﬁvmhﬁVEXHW@KE@$M$H@PW£
ences of vari able reglons in the heavy and

VDV AT T B R TSR RN B O N B R CRVONK L APIE

KTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENN YK TTPPMLDSDGSFF

LYSKLTVDKSRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGK

The light chain nucleotide sequence (SEQ ID NO: 39) of the KM341-1-19 antibody:

ACTGCTCAGTTAGGACCCAGAGGGAACCATGGAAGCCCCAGCTCAGCTTCTCTTCCTCCTGCTACTCTGGCT
CCCAGATACCACCGGAGAAATTGTGTTGACACAGTCTCCAGCCACCCTGTCTTTGTCTCCAGGGGAAAGAGC
CACCCTCTCCTGCAGGGCCAGTCAGAGTGTTAGCAGCTACTTAGCCTGGTACCAACAGAAACCTGGCCAGGE
TCCCAGGCTCCTCATCTATGATGCATCCAACAGGGCCACTGGCATCCCAGCCAGGTTCAGTGGCAGTGGGTC
TGGGACAGACTTCACTCTCACCATCAGCAGCCTAGAGCCTGAAGATTTTGCAGTTTATTACTGTCAGCAGCG

TAGCAACACTTTCGGCCCTGGGACCAAAGTGGATATCAAACGTACG
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be presented bel ow which is produced by the hybridoma
KM341-1-19 (Accession No. FERM BP-7759) or 2105
(Accessi on No. FERM BP-8024). DNA encodi ng vari abl e
regions in the heavy and |ight chains of the
KM341-1-19 anti body and the am no aci d sequences of
the heavy and |ight chains will be presented bel ow.

In the heavy chain nucl eotide sequence (SEQ ID NO 37)

The tight chdi6 Y eSO NSO TREMBRUEN Uy

Initiated wmth adenine (A) at position 50. The
MEAPAQQIFDK AW PITEIGRBENQIPATLSLSRGFRATLSSRAPUS MTH L AN UQQH RS QA BRLILEDIAS
region is |ocated between "adenine" ([A]) at position
NRATGIPQRFSGHEFCTRH SIS PIFEERPRBN Y A EQQRSHIRGTERK YDERT and t he
boundary between the variabl e region and the constant
region is |located between adenine (A) at position 493

uanj.ne_(G,,at posi.ti,on 494 J { Gl
B RS it o8 b el o, SR GBS Moy and
e sy QLRSS Aotetlon PR M Al Uy
368 Qe Ry aitdind heclacide aklygence (SBQ 1D N osl) ed thetdeantibody, the
serine (S) at position 20 and glutam ne (Q at )
signal pogetdeonintistediwithtabenibe (oatppsibier WBenThébowndaiydisteeen the signal

region and the constant region is |ocate et ween .
sequenge rapé dhe spriable jggiop isroseted Devesn o m@n@A?[ﬂﬁ at position 126 and

o200 B 375 0hher BS BB S 9L0 Dd B cons

regi | lew SSOMRRGR (29NE! figitioh UBSCHIOSIaNMe (B) Atposition 496 (th
regmng%gct%%gn 110 to aden(erge (l%)GI 1at posi tio%ir€11 483(,@) aspoglelg% (the

gene piedicEb@sbMvNE@ (SFhal Fuert )eras usbd. vari abl e region in the
- heavy chain of the KMB41-1- 17 19 antibody has an )
dmithroherey shaiwqaine ecidasrgiprref (SR JP N@nfHeof(tby 2405 antibody, the

om0 S e e W S BT o
at pos'i{i§1|1:'Q9ll Bge tande affd @St K\Bidida Lol Sndtiild QQHM?RI) Bég:.t%een the variable

s gna uence I s iti'lated w th adeni ne
region RAG tHd st region i icaddbenbahwesne (et psiitioall 43 enliglniae (A) at

and the variable region is |ocated between "adeni ne"
positiofi[IAp) at position 88 and guanine (G at position 89,

and t he_bo darbeetmeen.t variable.region

h h
ca‘c?ﬁg&d&}&ly }%ggwgﬁl & r?%%‘_bt”é &?\B M thal(l}eﬂ. ﬁl.ée (22519 aa{ntlgody has a
nucleofide ééqbg&edfgggiﬁg Eonf YA RS) &pShkioAt 2725 bidiAk ¢t Gobiion 495,

as seen in SEQ ID NO: 41. Further, the variable region in the heavy chain of the 2105
antibody has an amino acid sequence ranging from glutamic acid (E) at position 20 to serine
(S) at position 142, as seen in SEQ D NO: 42.

In the light chain nucleotide sequence (SEQ ID NO: 43) of the 2105 antibody, the

signal sequenbe is initiated with adeniné (A) at position 28. The boundary between the signal

- sequence and the variable region 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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gene prediction software (Signal P ver,2) was used).
In the light chain am no acid sequence (SEQ I D NGO 40)
of the KMB41l-1-19 antibody, the boundary between the
si gnal sequence and the variable region is |ocated

bet ween glycine (G at position 20 and glutam c acid
(E) at position 21, and the boundary between the

vari able region and the constant region is located

q{‘?ttﬁ\@ﬁghﬂ YD Emidd 28l s@%%g%é gﬁ%lz@) flﬁﬁ @r&'tH%Q?OS antibody, the

position 125. e varia

bounddrg MeBeenntht Bignhli @htencBahd t&fvah'ﬁﬁleﬁb’%i ﬂ1§-to¥9teé'%tvh§éﬂ)giymne (G)
has a nucleotide sequence rangi ng from guani ne (G

at positiosi20i anl gtamc adenfl)eat (payitiat 2dposnd ﬁlmwbdtﬁﬂaxyabetwsaeﬂae variable
in SEQID NO 39. Further, the variable region in the

region |angtthe epnstant gegiomds laveied betvieen Ixsing KKA Rastiom 12¢rand “arginine"

cid se nce ranging fromglutamc acid (E) at
QRD&SB%‘?% 21 to lysine (K) at position 124, as seen in

?Sﬁg%ldﬁg}%oﬂfboygﬂ-ﬁﬁ '}Eége{(h}@ 4?1' n]lgféc l}ﬁat ! b(ggth%egﬁﬁn%ﬁtlbody has a

1 &H' ek CRaviEhH;
nucleo CEACE ARG %ﬁ%ﬁ%@&%{%@ms, as

seen xlmmwvmwﬁm@gmmmmlnbody
GTCAGGTCCAGGACTGGT o
has an P ECTCEAERECETETEATTT AT TrGRah (BT acmmitemcAGGhere (K) at

| P°““°@2€$%$BR%&%&C@GA@CUT@GTG@CTG@GM@GA@TA

CTACAGGTCCAAGTGGTA
TCGTGATTATGTAGGATCTGTGAAAAGT CGAATAATCATCAACCCAGACACATC

The he SAACARNGATELTAE 6€dutnce (SEQ ID NO: 41) of the 2105 antibody:
GCAGCTGAACTCTGTGACT CCCGAGGACACGECTATATATTACTGTACAAGAGC
CTGAAGRCAGTCE ST CNCCO A TGTTTCCATTCAGTGATCAGCACTGAACACAGAGGACTCACCATG

TTA%%%%!ég:ACTACACWATGE%&EWCTGEEEII%A&EE%&I%&EEHCﬁ&fﬁﬁ
GAGTT A A TTGGCTATITIAAAAGGTGTCCAGTG TGAAGTGCAGCTGGTGGAG

' TCTGG%%E%@E%%@WM%%M

AGT%WWAWWMWWTCC

GCCCTCCAGCAACTT 18
T A T A A RS BRI NIRRT SRS EAR ARG T

caa00 A e A e R0 A R4 AL AT RIS G Ace

asce AGICTTCCTCTTCCCCCC
AAAACCCAAGGACACCCT CATGATCTCCCGGACCCCT GAGGT CACGT GCGT GGT

GGTGGACGT GAGCCACGA

The heavy chain amino acid sequence (SEQ ID NO: 42) of the 2105 antibody:
MELGLSWIFLLAILKGVQCEVQLVESGGGLVQPGRSLRLSCAASGFTFDDYAMHWVRQAPGKGLEW VSGISW

NSGSLVHADS VK GRFTISRDNAKNSLYLQMNSLRAEDTALY YCARDRLFRGVRYYGMDVWGQGTTVIVSSAS

TK

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

-CCAGATACCACCGGAGAAATI:_GTGTTGACACAGTCTCCAGCCACCCTGTCTTTGTCTC(_?AGGGGAAAGAGCC
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AGACCCCGAGGT CCAGT TCAACT GGTACGT GGACGECGT GGAGGTGCATAATGC
CAAGACAAAGCCACGGEGA
GGAGCAGI TCAACAGCACGT TCCGT GTGGT CAGCGT CCTCACCGT TGTGCACCA
GGACTGGCTGAACGGCAA
GGAGTACAAGT GCAAGGT CTCCAACAAAGGCCT CCCAGCCCCCATCGAGAAAAC
CATCTCCAAAACCAAAGG
GCAGCCCCGAGAACCACAGGT GTACACCCT GCCCCCAT CCCGGGAGGAGATGAC

T e

CCCACGAR T T IO ATEALFMBAACAGGGCCACTGGCATCCCAGCCAGGTTCAGTGGCAGTGGGTCT
CAACTACAAGACCACACCTCCCATGCCTGGACTCAGACGECTCCTTCTTCCTCTA

GGGACEAGIALBITCACTBTGHCAGCCTAGAGCCTGAAGATTTTGCAGTTTATTACTGTCAGCAGCGT
CAAGAGCAGGT GGCAGCAGGEGGAACGT CTTCTCATGCTCCGTGATGCATGAGEC
AGCCAGTORCT A AR SIS PRCRAESACCAAGGTGGAGATCAAACGTACGGTG
GCAGAAGAGCCTCTCCCTGTCTCCGGGTAAATGAGGATCC The heavy
chain am no acid sequence (SEQ ID NO 38) of the

The l‘%#@ﬁﬁ%&@@waﬂﬁﬁ%&fﬁf&‘?%SVSSNSA

AGUNAN RQER BRSBTS BRI RERRGS SWisGRhobipcoaPRLLIYDAS
NPDTSNNQFSLQLNS VTPEDTAI YYCTRAQALGEDYPYYYSMDV WEQGTTV
\RCERETREBRAAWLIBCLYKOVERERVTVSVWWSGALTSG

VHrFPAVLQSSGLYSLssv )
VTVPSSNFGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLF

S, BB PSP AREF K STER PN AT AT LB the
bounda3 PENAR AT Seimence and the wasiable fegion is lacated hetpech.tadenine'
A RO RSO Ean Sl G e Soundey between, the variable
regton givhihe cnosthigoegioe issecpiehbaweSEQ@anneNA) aBH)sitofn 444eand guanine (G)
at pOSItKI\/B41- é 19 gnt i body: Sisx CACCTTCTCTT |

R R R i o iePen SRR N AR GLPRSer, the

boundﬁgw nce and the variable re 10n 1s located between serine (S) at
CCCTCTCCT GTCAGAGTGITA TAGCCTGGTACCA

* positioACAGAAAGEABIEEGAGEE position 21, and the boundary between the variable region
TCCCAGGCTCCTCATCT ATGATGCATCCAACAGGGCCACT GGCATCCCAGCCAG
‘and th@q@@rm@g@p@d between serine (S) at position 148 and alanine (A) at

CAGACTTCACT CTCACCAT CAGCAGCCTAGAGCCT GAAGATTTTGCAGT
POS‘“O“r TACTGTCAGCAGCG -

G L A R SRR Oy Yo lRgleotice

sequend®M3ddind -fidn aiobiR@@Y) at position 61 to adenine (A) at position 444, as seen in’
MEAPAQLLFLLLLW.PDTTCGEI LT@PATLSLSPGERATLS S@VSSYLA

SEQ IMKODKPGQAPRIheryDeSvariable region in the heavy chain of the 341G2Ser has an
amino acid sequence ranging from glutamine (Q) at position 21 to serine (8) at position 148,

 as seen in SEQ ID NO: 132,

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

ATGTCTGTCTCCTTCCTCATCTTCCTGCCCGTGCTGGGCCTCCCATGGGOTGTCCTGTCACAGGTCCAACTG
'CAGCAGTCAGGTCCAGGACTGGTGAAGCCCTCGCAGACCCTCTCACTCACCTGTGCCATCTCCGGGGACAGT

GTCTCTAGCAACAGTGCTACTTGGAACTGGATCAGGCAGTCCCCATCGAGAGACCTTGAGTGGCTGGGAAGG
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NRATG PARFSGSGSGIDFTLTI SSLEPEDFAVYYCQORSNTFGPGTKVDRRT
DNA encodi ng variable regions in the heavy and |i ght
chai ns of the 2105 anti body and the anmino acid
sequences of the heavy and Iight chains will be
presented below In the heavy chain nucl eotide
sequence (SEQ ID NGO 41) of the 2105 antibody, the
signal sequence is initiated with adenine (A) at

ACATA(E’l‘}?%J bb?&AAQ%TG% 3 E%Mﬁ&A%km?%ﬁggﬁﬂﬂéﬁ%ﬁgﬁ&EGAc

the varia region i1s locate
AcatcédatlahcalcestddreBad@GARBELTc IR A Adohc At RARTATARTACTGTACA
127, and the boundary between the variable regi on and
AGAGC AN TCON BEEMIGGGE RATTAANCC RAATACEICR ATATSIMERTT Ta GG M8 GGAICCAL GG TC
position 495 and guanine (G at .position 496 (the
ACCGT‘"@@ﬁ“éC&ﬁCédG@NC@ﬁG@@EF@Wﬁ@GKQEWPT@G%ECWTM%MQTCCGAG

In the heavy chain am no i ecela%eq_ NQ4£2#
AGCAC%‘?CWSC%%ﬂﬂ%‘&%‘*@l‘?@mﬂ&w {CHECREERTATRETAGREAGGC
GCTCT(?A%ﬂ%i&éﬁ(ﬁ:@?@?;@é&%T’Y&EA@E'}&C[ESQ!A%EC&H%A{}BX%‘?QCQEE%%%A&}CGTG

at "position am ¢ aci
GTGACHABLEERIRAE04 AEREcE AR COMINHRRYARGEWRATBThERTARR AR Rcaacace
region and the constant region is |ocated between
AAGCTERITAREGAC B TTBAGEESAAATOTT Grd 2C @Bt Gat GITC B EGACARG@ACCACCTGTGGCAGGA
position 143. -Accordingly, the variable region in the
CCGTCFH’@QWCc?ﬁﬁicﬁC@#CﬁtAHéCmErGaﬁM%@&T%ﬁ@CGﬁ&@CFC@@MQﬁ"CACGTGC

: seguence ran rom guan neé@k@ 05| tion 127 to
 oTooTG e Qe Ao Prs gt BT TR R AveToCAT
AATGC(,?%\ HL% Aca&%}ﬁgﬁ’A m@*ﬁ&ﬁﬁ@é&%ﬁ&gﬁ%&%ﬁ&é‘e&%?t‘:/{bc%ff‘rGTG

anti as an am no acl sequence rangl ng

CACCA@A@%@M&@@@G@G@@A@TG@%&C@@AA@AM@C@&TC(E@GC(:@CATCGAG
at position 142, as seen in SEQID NO 42. In the

AAAACCMTQIﬁ@CﬁG‘%aCm@aﬁC@EGSGq&mGGBH@CA@MCmTOIC%ﬁeGGAG

2105 anti bod t he naI seguence is initiated with
ATGAC%@MH%“(GK)?A CT&&%?’EC%C& THE U EEFYCBRCRELH COREOACTSG -
cacacldiBbca %@%@cﬁgﬁﬁ&%A%ﬁ‘éﬁ6%&;‘#%%8%%&%?&%%&&%%890CTrCTTc

' CTCTACQ@WCT@@@dﬁG@RC&@GA@Q@Gi&kR:A@@A@QﬁA\AC@ﬁé’M@%thbﬁ:CGTGATGCAT
vari abl e region and the constant region is | ocated

GAGGCToeGOBACASETHOACGEAGABIAGPORITLL OB T4 0 GagdaA ayihos | ne”
([C]) at position 406 (the gene prediction' software
(Signal P ver.2) was used). 20

The entire heavy chain amino acid sequence of the 34 1G2Ser (SEQ ID NO: 132):
MSVSFLIFLPVLGLPWGVLSQVQLQQSGPGLVKPSQTLSLTCAISGDS VSSNSATWNWIRQSPSRDLEWLGR
TYYRSKWYRDY VGSVKSRIINPDTSNNQFSLQLNSVTPEDTAIY YCTRAQWLGGDYPY Y YSMDVWGQGTTV
TVSSASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSV
VTVPSSNFGTQTYTCNVD}H@SNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKDTLMSRTPEVTC

| VVVDVSHEDPEVQENWY VDGVEVHNAK TKPREEQFNSTFRVVSVLTVVHQDWLNGKEYKCK VSNKGLPASIE
KTISKTKGQPREPQVY TLPPSREEMTKNQVSLTCL VK GF YPSDIAVEWESNGQPENN YK TTPPMLDSDGSFF

- LYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

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

boundary between the signal sequence and the variable region is located between "adenine" .
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In the light chain am no acid sequence (SEQ ID NO 44)
of the 2105 anti body, the boundary between the signal
sequence and the variable region is | ocated between
glycine (G at position 20 and glutamc acid (E) at
position 21, and the boundary between the variable
region and the constant region is |ocated between
lysine (K) at position 126 and "arginine" ([R]) at

: P 1 ! . | . h . t .
([AD Elﬁ%kﬁlbﬂ B0l %lﬁ;ﬁﬁ{él.r (‘2@]?8% %’ﬁ’t"%ﬁ%c}; @{11% ?@a&)‘%@gﬁyg%%hhg%l {A€ variable

i'ght chain o

region 64| eNEhstann ggitch 15O QLGB ddehindt (A)QS ipbiGdn 882 bl "cytosine"
adenine (A) at position 405, as seen'in SEQ ID NO

(IC)) atgositicur 13e(the gdme preaiidtimblseftwergi (SignaP vére?)lwaghisedyhai n of
t he 2105 antibody has an am no acid sequence ran ir&ga
7 & Jiebt shiie i 4o sequepess (SPQNTL N@o 134)sohthe( Kyl Gaser, the

sount S 8 S S35 R e ks 2 B gine

. i : . . o .
ot s R RIS LB LR e RO SRR bl
region @ACAKAEMEREAEN §a located between lysine %]_(I_)Tat position 124 and "arginine"
GAGTTGCGACTGAGCCTGGATTTTCCT TTT(IS&T AT AAAAGGT GTCCAGT

([R]) aGrABDBJAGCT AEEA@h@ly, the variable region in the light chain of the 341G2Ser has
TCTGECEGAGGCT TGGT ACAGCCT GGCAGGT CCCTGAGACTCTCCTGTGCAGCC
a nucleppdegsquersgcangpgApm guanine (G) at position 61 to adenine (A) at position 372,

as men?&@%%m e varta e%%%%%mﬁ G2Ser
has an @ﬁé@é%@%ﬁgﬁ% T&%%ﬁ%%% (K) at

positio TR AT 6RAGAMTEAASAGTIGF GAGAGCT GAGGACACGGCCTTGTATTACTGT
GCAAGAGATAGGCTATTT
CGGGGAGT TAGGTACT ACGGT AT GGACGT CT GGGGCCAAGGGACCACGGT CACC

mhe e G o P SRR Ip A i ¢
aT6aAANEL G ELS AR b Ve A BRI R e LAY M 16

W/RQAPGKGLEW/SA SW

ACACAYBER AR GRETIT SRIMNAKNE AL NYNSE AR DTAICY YNGR ERPRY AGT
YGWDVWWEQGTTVTVSSAS TK The |ight chain nucl eoti de
GTTAGCH BTN TLC(BEGTAM ANCAGABACCTFGIIAS CRTRT AGAC TASHAYTCTATGATGCATCC

CTGCTCAGI FAGGACCCAGAGCGAACCAT GGAAGCCCCAGCTCAGCTTCTCTTC
AACAGGEEEHHEPFAESESAEERA S TTCAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGC

oo S A A A T A CA AT L ERAG I CRGBIE e
GTGGATATCAAACGTACGGTGGCTGCACC ATCTGTCTTCATC TTCCCGCCATCTGATGAGCAGTTGAAATCT

GGAACTGCCTCTGTTGTGTGCCTGCTGAATAACTTCTATCCCAGAGAGGCCAAAGTACAGTGGAAGGTGGAT

- AACGCCCTCCAATCGGGTAACTCCCAGGAGAGTGTCACAGAGCAGGACAGCAAGGACAGCACCTACAGCCTC

AGCAGCACCCTGACGCTGAGCAAAGCAGACTACGAGAAACACAAAGTCTACGCCTGCGAAGTCACCCATCAG

. GGCCTGAGCTCGCCCGTCACAAAGAGCTTCAACAGGGGAGAGTGTTGA

The entire light chain amino acid sequence of the 341G2Ser (SEQ ID NO: 134):
MEAPAQLLFLLLLWLPDTTGEIVLTQSPATLSLSPGERATLSCRASQSVSSYLAWYQQKPGQAPRLLIYDAS
NRATGIPARFSGSGSGTDFTLTISSLEPEDFAVY YCQQRSNTEGPGTK VDIKRTVAAPSVFIFPPSDEQLKS

GTASVVCLLN'NFYPREAKVQW{(VDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYE_KHKVYACEVTHQ
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21
ACCCTCTCCTGCAGGECCAGI CAGAGT GT TAGCAGCTACT TAGCCTGGTACCAA

CAGAAACCT GGCCAGCCT
CCCAGGCTCCTCATCTATGATGCAT CCAACAGGGCCACT GGCAT CCCAGCCAGG

TTCAGIGGCAGTGGEGTCT
GGGACAGACTTCACT CTCACCATCAGCAGCCTAGAGCCTGAAGATTTTGCAGI T

TATTACTGI CAGCAGCGT :
vAERRAGEGGCTCACT TTCGGCGEEEEGACCAAGGT GGAGATCAAACGTACGGT G
The light chain am no acid sequence (SEQ ID NO 44) of
the 2105 anti body:
MEAPAQLLFLLLLW.PDTTGEI VLTQSPATLSLSPGERATL SCRASQSVSSYLA
I QK ReapfPRiah:]l ¥DAGotide sequence (SEQ ID NO: 135) of the 2105G28er, the
NRATG PARFSGSGSGIDFTLTI SSLEPEDFAVYYCQORSHW. TFGGGTKVEI K
boundapyrietween ibe pignalysequenice and cheevtriable wgipueis decafdHQHWENGhy mine"
T 131) .of I7he 341(3282r the . boundary between the signal
(IT]) asostiion. &7 47d suAwInG &) 4bpesitiegyP8nandstheosndary hetwsarihe variable
o o ines. - osjtion 60 and ,cytosine t .
region BERR cBfay e TheRRE b APy SS5af Rl REHG5 488 suanine )
t positioRH IR Ebnb RRcF@Rf savareQ9ichRl P Ser q%%?et ween
A post ademe (A)n Igt posi ti onad‘ﬁ4 gglﬁ!dpgﬁljaaiqﬁates - at
Joothiet heany 4hbin( drhigo gRIE s@juedeC (SED TBONOWARE) 6StEN210582Ser, the
ver.2) was used). In the heavy chain am no acid :
boundagehgiwisethesixnal onancedd thovaridide @4ibGISkrcatetifbetween cysteine (C)
.boundar et ween , signal sequence and the variable
at posttjony ?g ﬁ“%f ﬁ?‘f%’@ﬁ’t %%‘5 gﬁl Weg‘??l%%’r Fheanddjie houndssy betvengn 2e variable
: I ] : [ L] 21, the. b dar, .
region (NG B POl Lo OB LA e R BB 102 4Bl Higine ) o
- positionl M43l ocat ed between serine (S) at position 148 and
al anine (A) at position 149. Accordingly, the
Aenordibily, thegiainblemegibe iththaheachehain of thieltd 036252 32k amasleotide
a nucl e%}i de sequence ranging fromcytosine (C) at )
sequench Janging Aras Spaingidp) Medqskinals soadening{A) 44 posiions 426, dsrpeen in
N 1. . Furt.her, t.he.variable reqgi It ‘
SEQ I, 1Syt ot Asedip® i Ble vy, il B S1 st ser has an
amino aSREIGRe FaHdH g WBorh eAMs LU AT b&itidH 2PQSIekil i
e aseri ﬁe (%)ﬁ%?lgp]%%i tg?g% 148?{]@;5 éeeﬁ&%% %?5{‘{1%%&6&‘0“142’
as seen b3EQTAN@NIIG. e heavy chain nucl eoti de sequence of the

341 &Ser (SEQ ID NO 13 1):
ATGTCTGICTCCTTCCTCATCTTCCTGCCCGT GCTGEECCTCCCATGEEGTGTC

The entife\ e A PR Peeare R e PSR A SER B MR R ReCTGT

ATGGAG T R P AP A C T T TG GCTAT T T TAAAAGG TG TCCAGTGTGAAGTGCAGCTGGTG

GLSSP

GAGTCTGGGGGAGGCTTGGTACAGCCTGGCAGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCACCTTT
- GATGATTATGCCATGCACTGGGTCCGGCAAGCTCCAGGGAAGGGCCTGGAGTGGGTCTCAGGTATTAGTIGG
AATAGTGGTAGCTTGGTGCATGCGGACTCTGTGAAGGGCCGATTCACCATCTCCAGAGACAACGCCAAGAAC
TCCCTGTATCI;GCAAATGAACAGTCTGAGAGCTGAGGACACGGCCTI’GTATTACTGTGCAAGAGATAGGCTA
TTTCGGGGAGTTAGGTACTACGGTATGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCTCCTCAGCTAGE
| ACCAAGGGCCCATCGGTCTTCCCCCTGGCGCCCTGCTCCAGGAGCACCTCCGAGAGCACAGCGGCCCTGGGC
' _TGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCTCTGACCAGCGGCGTG
CACACCTTC@CAGCTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGTGACCGTGCCCTCCAGC

AACTTCGGCACCCAGACCTACACCTGCAACGTAGATCACAAGCCCAGCAACAC CAAGGTGGACAAGACAGTT
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GICTCTAGCAACAGT GCTACT TGGAACT GGATCAGGCAGT CCCCATCGAGAGAC
CTTGAGTGGCTGGGAAGG 22

ACATACTACAGGT CCAAGT GGTATCGT GATTATGT AGGATCTGT GAAAAGT CGA
ATAATCATCAACCCAGAC

ACATCCAACAACCAGT TCTCCCTGCAGCTGAACT CTGT GACT CCCGAGGACACG
GCTATATATTACTGTACA

AGAGCACAGT GCCTGEGAGECGATTACCCCTACTACTACAGTATGGACGTCTGG

GG R A AR A B AL TSR BT

cccCC ALK RSO A L ARG ATC TCCCGGACCCCTGAGETCACGTGCGTCGTGGTGGACGTGAGE
AGCCACAGCCGEECCCTEEECTCCCTGCGT CAAGGACT ACT TCCCCGAACCGGT GA

CACGABIAEXCCT SEACE CABBACTGGTACGTGGACGGCGTGGAGGTGCATAATGCCAAGACAAAGCCA
GCTCTGACCAGCGECGTGCACACCTTCCCAGCTGTCCTACAGTICCTCAGGACTC

COGGAFAMET RO TONCBNCAIECCGTGTGGTCAGCGTCCTCACCGTIGTGCACCAGGACTGGCTGAAC

GI'GACCGT GCCCT CCAGCAACT TCGECACCCAGACCT ACACCT GCAACGT AGAT
GGCAAW@K@@CAACAAAGGCCTCCCAGCCTCCATCGAGAAAACCATCTCCAAAACC

oo A A AT T A AT G G ORART SRRALOGT 00, ore

S AR RASTESA
A%CT%@%%W L e e

AGCGTCCTCACCGTTGTG
TACACEABANCL T B SR ER N PR AAETACAAGT GCAAGGT CTCCAACAAAGGC

CTCCCAGCCTCCATCGAG
AAAACCATCTCCAAAACCAAAGGGECAGCCCCGAGAACCACAGGT GTACACCCT G

Th i 8 E
e enATGA %@@ se ence of the 2105G2 Ser ( G(?(HDTN A

WLGLWW@T@GLVQPGRSLRLSCAASGFI*FDDYAMHWVRQAPGKGLEWVSGISW

GAGAGCAAT GGGCAGCCGGAGAACAACTACAAGACCACACCT CCCATGCTGCGAC
NSGSL Vi Hog YK ERF T ISRENI R EQMNSLR AEDTALY YCARDRLFRGVRY YGMDVWGQGTTVTVSSAS

s A AT R O A R A SRS RARIGHLC

. NFGTQTéA¢ AR b SR OO AR P AR AP I L ﬁ%% ﬁ@%ﬁ%’gﬁ@%
TGA The entire heavy chain am no ac sequence of the

HEDPEVRRNVE?&ry vE VSR KR BMQFNGIFRY VS VL TVVHQODWLNGKE YK CK VSNK GLPASIEK TISK T
MSVSFLI FLPVLG.PWGVL SQVQL QQSGPGLVKPSQTLSLTCAI SGDSVSSNSA
KGQPREFYYIAL SR FERBINRYBLARL VRCFYRSIKA VI WIRIPFQRENESK VTPPMLDSDGSFFLY SKLT

VDKSR\R@@EI! l !EP@%%%%KIE%SQ&JEEDTAI YYC TRAQ W LGCGDYP

TVSSASTKGPSVFPLAPCSRSTSESTAAL GCLVKDYFPEPVTVSWNSGAL TSGV
HTFPAVLQSSGLYSLSSV VT
MPES W%MN%B%%MQ@V@%@%EW%PW%%EBB& the

KPKDT SRTPEVTC W ,
boundaMMH%WVWMWM%%NS@EM%@@WN%enme
EYKCKVSNKGLPASI E

([A]D atqsBknIEEPRERIVTEL (PSHEPMItINCYS LANGLIYK GRYRBDY AvEWESNBOPariable

region anBIN}TK-(l;)rr?s?aMf Er)?gl:l)(%s IFS located between adenine (A) at position 378 and “cytosine"
([C)) 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 boﬁndary between the variable

region and the constant region is located between lysine (K) at position 126 and "arginine"
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LYSKL TVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK | n t he

i ght chain nucl eotide sequence (SEQ ID NO 133) of
the 341&XSer, the boundary between the signal
sequence and the variable region is |ocated between
"adenine" 23 ([A]) at position 60 and guanine (G at
position 61, and the boundary between the variable
regl on and the constant regi on is |located between

(D SRS 148) ALY, B0 FIRVRDR A S e rosnse

n A 1t
has a ﬁgggeagéri]% A %}é%er?ﬁ 1%%oﬁrh§udﬂu&h{(} Egliézéig‘gr R t@&%rﬁ’ne (A) at position

378, abqeadar BEQeIaRD: 152 SFLQ‘ﬂﬁl’ the queiaie ragndntlhethuarghaknhan of the
region is |ocated between gI ycine (G at position 20
2105Gaﬁet Igis at aminp zoid seq@E)ceatnging iroingglutamjc zmdi (E)es positioniat o lysine

ween the variabl e regl on and the constant region
(X) at P‘é‘ﬂtll%'a?léeés wer el UIPNAe3%) at position 124 and
"arginine” ([R]) at position 125. Accordingly, the
variable region in the [ight chain of the 341&Ser has
The enfird h%ﬁ&gﬂscxé es@a@enegeﬁih@@mg@m&l@gm N& 18,
position enifne (A) at position 372, as seen

ATGGAAGccﬁEleDAN&Tci‘@ﬁrchhchctrmN,amMecmce:@baeAAmrmmeﬂG
light chain of the 341&Ser has an amno acid
ACACA@“&&G@W@%@}M@TW@%C@EQG@MP@AQ@¢@C€E§TC§EG®WQCF6@|T%£*AGT

ortacg T aceraT A RReA R s R e ete T ER T A Midegrec

e S B RS P

AGCCTWM@@TNP@CTGTCAGCAGCGTAGCCACTGGCTCAC’I'I‘TCGGCGGGGGG
CAGTCTCCAGCCACCCTGTICTTTGT CTCCAGGGGAAAGAGCCACCCTCTCCTG
GREGGTGGCTGCACCATCTGTCTTCATCTTCCCGCCATCTGATGAGCAGTTG

GITAGCAGCTACT TAGCCT GGTACCAACAGAAACCT GCGCCAGECTCCCAGCCTC
AAATC TORRATFSEAT G O R {GE CTGCTGAATAACTTCTATCCCAGAGAGGCCAAAGTACAGTGGAAG

eroc B A A A A AT SRAT R SR A G
A&CT&%W%W%dT%@I&MMMCACC

CATCA@WMAM%W@E@G@T@KWTCCC@CATCT
GATGAGCAGT TGAAATCT
GGAACTCCCTCTGTTGT GT GCCTGCTGAATAACT TCTATCCCAGAGAGGCCAAA

The e JEbE RO Se kAT & e SRR NG AR cAnG
M A AR B ARACRO RS AR

NRATGI:FM%@Q@SI%FAVYYCQQRSHMTFGGGTKVEMTVAAPSVFIFPPSDEQL

ACCAA

KSGTASVVCLLNNFYPREAX VQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVT

HQGLSSPVIKSENRGEC

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 i vivo crosslinking via Fe receptors, even if the

ADCC activity cannot be_detected. In other words, it is necessary to confirm. that they are
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GGCCTGAGCTCGCCCGT CACAAAGAGCTTCAACAGECGAGAGTGTTGA  The
entire |ight chain amno acid sequence of the 341&Ser
(SEQ ID NO 134):

VEAPAQLLFLLLLW.PDTTGEIl VLTQSPATL SLSPGERATLSCRASQSVSSYLA
WY QQKPGQAPRL LWDAS

NRATGA PARFSGSGSGIDFTLTI SSLEPEDFAVYYCQORSNTFGPGTKVDWA TV
AAPSVFI FPPSDEQLKS

e T e o e
Anti-Cg?f@'aﬂtaﬁHﬁikﬁ@ﬁﬂt%%dﬁe@ RisimeEtd thBapdtic hdenk 181 trddiBg autoimmune

_ 05G2Ser, the boundar’y between the signal sequence
diseased € sipiRessitici rgfettton RPredh transplanatied Ethegdmiute Ay agardstic activity
- - ([T]) at position 57 and guanine (G at position 58,
due toasvahet bifedvoafieddhey beet adbemistdred vamiatdits hoveaypomeakndt mas be, the
constant region is |ocated bet\/\/eﬁn ade_ni%F gA) at .
Symptosss May oWOreB 1BnePIiasinton ghe dgsired therapenticopffepn 7 Thyge an antibody

R CT AP R -
inventiéxl:f)’,g)ﬁ% fpoxtalﬁsn %%Q%ﬁerﬁwa{i&? 129Uty DE4UMRRIA SE at position 235

sequence "and the variable region is | ocated

with EDQIMBRNsyetsleinile beGlsed dierdiudiet) o 19Gartds Geeri domonsacia to be
: (E) at position 20, and the boundary between the
effectineafdraipl @vo retyicoen amthe hgonistiasacéimity,r wgthoranimal| esfagsiag monkeys.

Althougy 4461 s Thelbssabibia AGRY e NN QEiR0I Gt o isaapard s when it
was B B80S, ATOERSY sRBEg 42 L 90 g ot

were s&3884 A8e (dh Ror BOS bbhdifly HefvecR TS BTy IcRainSHbB ©. MAlberse et al.,
135. Further, the variable region in the heavy chain

| Immunofogyh 802 POHG2862). hd% @vercoam the @obldms egugncaionafgi mgfation into
fromglutamc acid (E) at position 20 to seripne () %
the constsat ragimm alygntibodies isgeporigd igmurqessinily proyepte thecfognitigneot the S-S

bonding.game??fglg%l s | %8%' g RTAHeD Cwas fdgoheevgﬂjgt%g%grr it(sSEg%ﬁJIness.
i th BSa(EAifHang KThPolilibl G2 WhTP tAMMK (S5 Angal
s TR s IR RS
et al., NEAIeT TGty | VEXSAGAGCUTSSEEAGI OCCT GAGACT CTCCTGT GCA
GCCTCTGGATTCACCTTT o o N _
BaTaaTgonTecantiBRicTecElte: rindisatiectbiiteel trantibody
during gr%—catlon and storage is very important. There may be some methods to create such

CAGGTATTAGTI GG

antibodies as are physically better while keeping the antagonistic activity. The antibody
pharmaceuticals so far offered commercially belong mostly to the IgG1 subclass, and they are
not reported to be problematic iﬁ pharmaceutical formulation. Based on these facts, it may
‘be advantageous from the viewpoint of physical propeﬁies to derive the constant region of
antibodies from IgG1. In case of anti-CD40 antibodies, however, fhey 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 IgG1-type constant region may become lower in
ADCC and CDC activities by incorporating inoint mutation P331G thereinto. It is also

observed that incorporation of point mutation L235E into IgG4 eliminates a slight agonistic
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AATAGT GGTAGCT TGGTGCAT GCGGACT CTGT GAAGGEGCCGATTCACCATCTCC
AGAGACAACGCCAAGAAC
TCCCTGTATCTGCAAATGAACAGT CTGAGAGCT GAGGACACGECCTTGTATTAC
TGTGCAAGAGATAGCECTA
TTTCGEEGAGT TAGGTACTACGGT AT GGACGT CTGEEGECCAAGGGACCACGGET C
ACCGTCTCCTCAGCTAGC
ACCAAGGEGECCCATCGGTCTTCCCCCT GECECCCT GCTCCAGGAGCACCT CCGAG

activit@@:ﬁ%mp\ CEI:'QIL]ticaH§ more activeGD]\J%t %a es é&qjagicag%g&s stable at a

low pHECTTTMASKOAEIGERGT G235 with an amino acid other than E may make it physically
CACACCTTCCCAGCTGICCTACAGT CCTCAGGACT CTACTCCCT CAGCA G

more BNGNTEGET FCOBT 0GAGR11 Aatibody, it is very similar to the 2B11 antibody with
CIT CCCAGACCTACACCTGCAACGTAGATCACAAGCCCAGCAACACCAA |
respec vamable region. The 2B11 antibody has a lower antagonistic
activityg%WGﬂow pﬁ comparecri w%iw %%%%Ay f some
amino SMAVA I aobaithirlfio] GO BT Prlde bbb I T (Faribody,

GI GGTGGT GGACGT
based &AHADHEREIPASTASACHhACARET I hRSFEHEbI COSH LelfidaiEI S Yhutation
AATGCCAAGACAAAGCCA 2l
L38V, BO8RAGERRCAGIVL ANDAGTART T ST CKOBICABTIEMCT CABATIRGHS heavy
CCAGGACTGCCTGAAC -
TAN] B4 c; O &
Specii A AR AN R RSBkt skl Aesiag, of he
heavy &EM@@M@%%h V (abbreviated as 1.38V; similar symbols will be used
AGCCTGACCTGCCTGGT TCT. ACCCC\JA\(I:(BA\OA\TC(I:C%I GCGAGT GG

hereina@AGAGTEASTR GuEAGOGE W mutant, a I79M mutant, a K81Y mutant, a H87Y mutant,
GAGAACAACTACAAGACCACACCT CCCATGCTGGACTCCGACGCECTCCTTCTTC
a S98AqnuotestAGCNBCTOMDE a V120M mutant or a T124A mutant, or a N758 mutant in

the lig W@A H%A‘&%%g}oﬂ at-ll-agl;%[)se. CATCCAT :
EW am %o EiaI.-CI réc‘ﬂe-qugence of t ?&%&@g@f{aﬁgﬁ&? amino

acids td f2d0E2 th 3G)CC and/or CDC activities, preferably 1-15, 1-13, 1-12, 1-11, 1-10, 1-9,
MELGLSW FLLAI LKGVQCEVQLVES VQPGRSLRLSCAASG-TFDDYANI
1-8, 1- QAR GKELIEN B E ®\&/mutations.

GSL VHADSVKGRFTL SRDNAKNSL YL QUNSL RAEDTAL YYCARDRL F
%%q > i Rgov[i)cl!\@ mutants of antagonistic an&-%mo aIB%{)%TeS and

others E@@%PLAPCSRSTSESTAALGCLVKDYFPEPVTVSV\NSGALTSG\/H‘I’FPAV
P YSLSSVWTVPSS
; P T, - E
[53] @Eﬁﬁ %QE\@TVWW% MEREEERCRE A R RYARY R ORKRIIAble of
bindingHE DRFAIORNAUDERNAEK PRI R NS T RGN T MHREMENEKE YKE amino
KVSNKGL PASI EKTI SKT

acid deletrPREFERAITEERSRERINKMESS Taley KPSl AR SNBIPERNY dpletion,
| substit@}%i%%% FFLYS%HE%L%W@@@Ming 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 humah Ig( 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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In the light chain nucl eotide sequence (SEQ ID NO
137) of the 2105&2Ser, the boundary between the
signal sequence and the variable region is |ocated
bet ween "adenine" ([A]) at position 60 and guani ne
(G at position 61, and the boundary between the
vari able region and the constant regi on is | ocat ed
bet ween adeni ne (A) at position 378 and cyt osi ne"

-[59] ?‘E %g\ﬁ(t &]‘P O:'raé%% to g g?ﬁ [95’!:?%ﬂ d]:fa%iqI t ﬁ%&%u%stﬁuﬁon of
amino Q&Jiéjmstﬁgl:‘ et it ¥ %ﬁ%ﬁs@ul’}@tut?&@f léﬁcdeh\%lt@ ﬁ%@%rd dt E@smon 235

boundary e signal sequence and the variable
which iségicdied by thedl @debat welesbagkydi ne (G at position '20
and glutamc acid (E) at position 21, and the boundary
[60] Bebasegrhtinecvendingtioginy rafd s ohtoal8], tiergm st lamNyrcbgiinmmprises a
is located between lysine (K) at position 126 and
constant é@@plﬁ waibrat leagt ?Iﬂq.-\?tymatac Iqtgcbﬁr Wltu;@gc or with gt lpasttqqg amino
of, the 2105

acid aBh' G Btk Pl OB U PR ARICPY Srrd aREE T apromotng the
formatiieg%ggi(sq{l%@?\)g 9&%%?5‘ 'tHé%e&é)r c’:lﬂalnhspos' tion 378, as seen

Furt e variable region in the

[61] Thehkititwdaiheawf chalitaccddipGd$60], RhsrednNsaghdubeti@tibal of amino acids in
sequence ranging fromglutamc acid (E) at. position 21

the contstanﬂ segiomgs sgh€itetonpdsetnowith 26qlinasat pesition A2EEPidhDs Micated by
The_entire |ight chain nucl eotide sequence of the
the EUZ‘H%@QS&M%%E@} D NO 137):

621 A AT O] e ST ACT R A Aoy
[63] %@qm@gg%%}i%ﬂﬁﬁ ¢ FEAHELANME LA R ehfprises a

variablCTRAGCAGET ATEINECET BT ACBANCAGANACHE GROPAEBCHOBEARGEY Ridoma
| CTCATCTATGATGCATCC
4D11 (ApgeasmshoaABERNMERP cXICRAGCCAGGT TCAGT GGCAGT GGGTCTGGGACAGAC

64 Agep g&%@ﬁé&?‘ﬁ?ﬁ&%&%ﬁﬁﬂ@&?@?&ﬂm&&&’é@ chain

_ compr:g%W a Il%ht chain Of&:&ngég%l&%% 3&1_}1_}_)8%%_ g_rl_qlduced by the |

hybrid JRGAMIETIGATGAGRAGTS FERM BP-7758).
AAATCTGGAACTGCCTCTGITGTGIGCCTGCTGAATAACTTCTATCCCAGAGAG

[65] TBehessrhan@Etamding to any of [53] to [61], wherein the heavy chain comprises a

ariabl AT oA T AT ARG T CACAGAGAGGAC
156 A SR SRR PAPRAREA HTHACRARRAL A AR, riah
chain oA OSSR Hal Bty CBeleli-fite e Ehh TCMIANEHARAGIE GEdich of the

polypeptide represented by SEQ ID NO: 48.

[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
1D 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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The entire light chain am no acid sequence of the
2105G&2Ser (SEQ I D NO 138):
MEAPAQLLFLLLLW.PDTTCEI VLTQSPATL SLSPGERATL SCRASQSVSSYLA

WQQKPGQAPR. LLI YDAS
NRATG PARFSGSGSGTDFTLTI SSLEPEDFAVYYCQQRSHW. TFGGGTKVEI K

RTVAAPSVFI FPPSDEQL
KSGT. ASWCL L NNFYP REAKVOAKVDNAL QSGNSQESVTEQDSKDSTYSLSSTL

1651 IhEReAp L g BRI NIRER RIS etk et Feb By @ now
compridikial %gb:%§518\ﬁ {/éct&%anQhQE&gﬁJ@Qtﬁe C#?:ﬁ{ea FP)? lgEt(%Ie]:y)/ NO: 139.

agént as wel he“agohi stic anti

[70] . Mavemomicldiae Aaeibbdy tabesddp tADEm]amié@m @R mdndclogilMEntibody is
of mechani sm of action. Furthernore, it is inportant

producedhby adhosi ccmmﬁsir@amqqmsstomyemot hamnlg ¢e pdh;axmlentide represented by
activity to induce S|gna s by their in vi

SEQ IR NSy 3P raRdl H@e Ralynycleotide mpresedted by SEQ D Nﬁb I‘UADcc
b h d
1) Aokl PRl SR D 350 1M ek v

791 Whyl @g&ltgg ad hbodi es may be

[72] gﬁji#rle asI plrw?ﬁnagégwsﬁd%ggm”mu - CD40 .

[73] Antexgaiish vectanhdvirgdihe poRhecipstId sstdigingSo {NGr apeuti c
agent for treating autoi mune diseases or suppressing

[74] Asjesprespon vector igpng thapelyhegleatidearcortingtth €32)i nduce an
' gﬂonlstlc activity due to sone effect after_they are
1751 Ads<prestien &%ct%haaata teapelynydertides aggording fo mya@eﬁ 72fne
rsen i.n cotrast tot desired
[76] ?@é‘g‘;ﬁﬁr ge &St "“:“ E-fignt ‘“%o%w”w. t hout any

[77] AR &dnhyfrished ih\é'ekﬂrebﬁod%c%r%@&fr@fn@% £745S
pharmaceuti cal agent. In the presént i nvention,

[78] Arwoer gonmatsimgithe fexpregmiomeecirtaatordimgli@ BBE. ( neans
substitution of L at position 235 wth E simlar
[79]  Aynibeass ofwrqdusiaaiiskasviiehain i rieenodoiabantiodymeesnisisig the steps

o: oA ot B e P SRR S i or

monoclBR{1%8%Bod f%lhnﬁéjahtulrggfh/brsthéhééfbd ass with | ow
activiti It 1's reported that when

pro¥é&s o o4 oneol Priad 26ti cGRphifed fiegitof. culturing the
[80] At fptqinpingth indneulPrid Astb I g0 Y Nedtof cul h
protein in cells like CHO its half-nolecules were

host aceardingtted 78LEn & cultursomedigms ahd wbtagnp at merorlerab ahiskody from the
I chc?i n éRob C. Aal berse et al. | mmunol ogy, 105,
cuturegn heH8%) . To overcome this problem incorporation

17 RS RO A SO PR GRS o ()
[64], [65}] €630 70] as an active ingredient.

[82] - The pharmaceutical composition according to [81] used for prevention or treatment of
transplant rejection, an autoimmune disease, allergy or blood clotting factor VIII inhibition.
[83] A method of prevention or treatment of transplant rejectidn, an autoimmune diséase,‘
allergy or blood clotting factor VIII inhibition, which comprises administering the
pharmaceutical composition accordi_ng 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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E

bondi ng. Therefore, this type of nutation was al so
evaluated for its usefulness. Specifically, the
mut ati on of substituting S at position 228 with P was
incorporated (S. Angal et al., Ml ecular |Imunology,
vol . 30, no.1, 105-108, 1993). For antagonistic
anti bodies as well as agonistic antibodies, the
: stability of the antibody during purification and
85] AlREBBE of Brodativg aHR fn of'; SR isti
(853 to creat eﬁsuch gant iQ‘Pb}{)giiaes a@ﬁ{gﬁgagﬁaﬁ/l?iﬁgal I yabe ?agl%%agomsm
activitywtziphlele led dpidigg td €Daio] ageniisthieagaaistiy attyvity i doRexet bathyprising a
pharmaceuticals so far offered commercially bel ong
step of wppking delefiarher supstituomof askastame antiey agideor adstition of at least one
. reported to be problematic. in_pharmaceyti cal
amimo ?Ceff it SATSIORT reglode adisavheedn el hwman antibgdy. pe
Y s.fr e_viewppl nt of physi.cal propert]
(3] P REARY et L RIS RER st B  PoaPd REfRES 17
n@f i : [ P RS t hey
[87) TBChngitod oE 3 8ing (0 B, wheri P hnatlatr s AIRIRRIRG 10
[88] Thnsethsdnceordanttobadiof$s41avi[RY), athetdihaill ¥l tia MRS 6Fimino acids
_ region nodified with some point nutations may be
in the qpasianter¢gionhis sybstuwtiionef kasive iviothdglabanie acir & pesigionl 235owhich is
anti hodies. The Igd -type constant region

. .. __create _suc
indicatedRy t[%%@iﬁég%mp at iBbC and CDC activities by

1 ATERREBIR PR THAAH I RS, AR bl e o

the polynddlebtiddYePrdsefedd BY KRNI KO: a34/ 1 ght agoni stic 28
activity in vivo to make it pharmaceutically nore

[94] Agblyneclebude prkieed by rehyding thd porties sncidalyl the aignal selp@stice from
pH.. Thus, substitution of L235 with an am no acid

the polygueleptideysaresernied brake IMINBh{4i-cal |y nore functional .

1. he 4D 11 ti bod Lt i . si,m | to the 2B
N AL
AT oy oSS0 i . g i

selectedafrbravhgloup @opsistiag ofistibstititeonAddIT] waght V o giysitidr 38 @iistitution of P
i am no acids derived fromthe constant region.of 2B 11
with R g positierop posubségtipmiod G math4W atl pesitidrb62ysubstfuserd obh with M at

posiionlE SR RGiA SPELTHES 1Bt oh, Sae A ionea SR S pition 7,
sl H oERRr IO ERR Sy g tin o
V with M peeition 80 hed shtfsBfitiol S fokith Pakt pIRAS4, which substtitutions are

Specifically, a nutant created by substituting L a
all carrigbautti @rvafigblie megitue of a headyl chaimesfi omondclétad 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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heavy chain of the 4D11 antibody with V (abbrevi ated
as L38V; simlar synbols will be used hereinafter), a
P58R mutant, a Go2Wnutant, a 179M nutant, a K8 1Y
mutant, a H87Y mutant, a S9SA nutant, a K109R nut ant,
a V 120M nutant or a T124A nmutant, or a N75S, mutant
in the light chain, or a conbination thereof may be
provi ded for that purpose. The anti body according to

metho& H%cﬂf:&i; ?flq{ € ?%%Hlécfuc r‘g[’i‘ fﬁ«%&%%gh%f? \%B%@ C?gst? in the heavy

and hgﬁf @ﬁa‘i’ﬂisa@ﬂ ¥ mlméé’_l@nal’aﬁ@ood} ~vhif bel prbdantelt l;éi)ow Ioich 1s]p'r§duced by the

- 1-6, 1-5, 1-4, 3, or 1 or 2 mutations.

hybndqsmeébm (AmeemmNn. mmmg'm&)t ants of antagoni stl c
anti-CD40 antibodies and others as follows: [53] A
BNy pnecsdaigvastable reginescingheheaymitand dight ¢hainsred tzedD11 antibody and

the g af ) HaNGI6E3 Bl kAR Dirhom BBl o BFSFi bg: tsmpectvely

‘(f)\% h%l l?e:]vg%ﬂ?c’ 1ot Egﬁci@ ge uer%%' @ng hgg\?@ Q@e(gf%?é t4btllft ﬁbody, the

boundat® bekweR the §§ﬂ'ﬁ tsbduthtd Ehcpfheax%iai)le%glgﬁ 114 Gbcﬁt%ﬁ &b@{v@eeﬂf “cytosine"”
increasing or decreasing ADCC a [5

([C]) ahpasityorc haiand agweindi(0Y at podithd] 94, Whﬁlr ﬁhb rbohﬁtelrji @Bﬁﬁe@ﬁtthe variable
_ region is derived froma. human 1gG [55] The heavy
region aivhiba cangerdegion tsdofatet] betwiesy adenine{4) hupastiongk§6; and guanine (G)

at posiegd (e RUFEHOR GOV S C ARV J00125 U4 | Tho hoavy
ﬁhﬁl'erhe?gfcgﬂﬂh glé[j %éé%ﬂsavy {ﬁi{? rllf)gg(ggg pd ?Qﬂlg Zﬁ%tibody, the -

bounda¥BétRictn &IPS ahd ti ViBR ﬂe%i@ﬂ is [odfkell 5gﬂweEH Qerine (S) at
heavy chain according to any of [53], [57] or [58],

positiomB@e raei rghgamihes@st ippeitiow7,04nd thei mondary d:stwercntthe variable region
constant region is substitution of leucine wt

and  they coRsiRt CeGON ds dPCafrsk Patpieen S9ne (il BhPesiqmdt e atlfécﬁlazwfne (A) at

lﬂw& EU index as in Kabat et al. [60] A heavy chain

according to any of [53] to [58], wherein the heavy

Ab&iiBingRMht SRBakle €808 LiANthe AV ChYint Bf 3ke 148A3t aRbBdy has a

amino acid del eted or substituted, or with at | east

nucleotie@equannorangitigdt aml dﬁdsnhdﬂ&)&tt@msxﬁ&h 64 dehdshirei(A) at position 456, as

substitution or addition being capable of pronoti g1
seen in SEQ ID NO: 45.  Further, the variable region in the heavy chain of the 41311 antibody

positio

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 sequencer (SEQ ID NO: 47) of the 4D11 antibody, the
. boundary between the signal sequence and the variable region is located between "thymine"
(IT]) at position 124 and guanine (G_) at position 125, aﬁd the boundary between the variable
region and the constant region is located between adenine (A) at position 442 and "cytosine"
([C1} 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 siQnal sequence and the va_riablé region is located between cytosine (C)

at position 22 and alanine (A) at position 23, and the boundary between the variable region

33



formation of the S-S bond between the heavy chains.
[61) The anti body heavy chain according to [60],
wherein said substitution of amno 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 nonoclonal antibody conprising
t he heavy chain according to any of [53] to [61]

:and th%\gcﬁ*]rsteaﬁp ?ﬁkﬁ?ﬁ%&% 13650 ﬁin@g{lég% ggs\f e li%%d . eglLlﬁng' ([R]) at

eav aln C vari a
poanoﬁqgm1a heavy chaln of a nnnoclonal anti body produced
by the hybridoma 4D11 (Accession No. FERM BP-7758).
Peddrdivgtpnthe | omiableardgidnodly thodighi shaig ¢therendBNy m‘hlbodv has a

according to [63] and a |ight chain conprisi g
nucleotmseabmerr@mmgwfrﬂmcgnaamm(@gtat poritian XS ta adenioe (Shal position 442,

o sl S BOES i  BAE  FG Re 0
s P P o o

'posmolﬂl—:ﬁ Ialg)sé@m{;,@%f[ﬁﬁb Agm)nocl onal anti body consi sting
of

the heavy chain according to [65] and a |ight
chain of a nonoclonal antibody, wherein the |ight
chain conprises a variable region of the polypeptide

The hepwheinomicisgtidy scaBepoeriSRO IUNO: B thidD hkanipodkiai n

eSS Db b e P Bl

GCTCCd%@ﬁ&ﬁﬂ%%%cde%@bﬁdﬁ% &&?@%%R&G&E%cﬁ@é&dﬁ%@@ﬁé%%c@dAéﬂighTédéAGAcc

68] A nonocl onal anti body consisting of the
cTeTecheaty TehaimTarg oscictyct Ordab@l crntc@ Th e GGG CHEaTADE CACAG
nonocl onal anti body, wherein the Iight chain consists
CCCCCAGHGAAGRIRNITRF A CH T TACPA CTHTINT A CHCF AR G Mg CARRACCCGTCCCTC

on R RS T BRLYEBLLIe kPSSR B

cxuuaAééé%ECTé¥&§£f¥AQTéfK%GAS&%@&G%H@%A&G@ﬁ%ﬂﬁ&fﬁ&&%@ﬁT%E&A@C$E¥%EGGCCAG

conprising an expression vector having t
aaaacqeabyriekenticdecAdepi@sent ed by SEQ I D NO 139.

The heavy chain amino acid sequence (SEQ ID NO: 46) of the 4D11 a.nt_ibody:

MDLMCKKMKHLWFFLLLVAAPRWVLSQLQLOESGPGLLKPSETLSLTCTVSGGSISSPGYYGGWIRQPPGKG

LEWIGSIYKSGSTYHNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCTRPVVRYFGWFDPWGQGTILVT

"~ VSSAS

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

) AGATCTTAAGCAAGTGTAACAACTCAGAGTACGCGGGGAGACCCACTCAGGACACAGCATGGACATGAGGGT

CCCCGCTCAGCTCCTGGGGCTTCTGCTGCTCTGGCTCCCAGGTGCCAGATGTGCCATCCAGTTGACCCAGTC
TCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCACCATCACTTGCCGGGCAAGTCAGGGCATTAGCAG
TGCT'ITAGCCTGGTATCAGCAGAAAC CAGGGAAAGCTCCTAAGCTCCTGATCTATGATGCCTCCAATTTGGA
AAGTGGGGTCCCATCAAGGTTCAGCGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGCCTGCA

GCCTGAAGATTTTGCAACTTATTAC TGTCAACAG'I"ITAATAG'ITACCCGAC GTTCGGCCAAGGGACCAAGGT
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[ 70] The nonocl onal anti body according to [62],

wherei n the nonocl onal antibody is produced by a host

conpri sing an expression vector having the

pol ynucl eoti de represented by SEQ ID NO 139 and the

pol ynucl eoti de represented by SEQ ID NO 141. [71] A

pol ynucl eoti de represented by SEQ ID NO 139. [72] A
: pol ynucl eoti de represented by SEQ ID NO 141. [73] An

[ vect or having the pol ynucl eoti de according

GGAAA?ég%géﬁé(p[74] An expression vector having the

pol ynucl eotide according to [72]. [75] An expression

vector having the pol ynucl eotides according to [71]
The lighf 6hdid @ihino dciPleqhete$SEQAMINDS 4Lt REABKPLRDHSHPN

vector according to [73]. [77] host conprising the
MDMR\PRQLIEE LIV PG ARTAIDL TRSRSSE TNSHGDR \OITICRAJQGISSPZSY Y ZOHPOE APKLLIYD

conpri sing the expression vector according to [75].
ASNLESF?B?“%@%?ﬁ%E&%“@W%H@@Q@@H&SYWWT%W of a

nonocl onal anti body, conprising the steps of.

culturing the host according to [76] in a culture

: | :

I i M RO R T E oD, Tty FPARF! oy e,
the boRh@G§SEet®berP HIRAYENAY séquERNO Gh@NAk PiablROFBSioC WTMEdasddN Between
the steps of culturing the host according to [78] in
"cytosiae'c({CHuat posieidh TR1and regitosive {CH iat gosition TH) @hd tied bamtladydetyween the

.. fromthe culture and/or the host. [81] A .
variablp pegien @Bd the sensiapkrpesien iolocaisheivasenpdeniae (et pavitipn 441 and

swaning (51§ 0¥B 8% P B acranyoiiee g R st wlf wed)”
7P IROTh Y CRLAGHAUFUAD sduchGHSELS 89 NO! 140) BY ARSI Bibody, the

treatment of transp rejection, an autol mmun
boundady beazen tid digiaf yequendd adcthe hadidblagegfoads tocadédIbetween serine (S) at
~inhibition. [83] A nethod of prevention or treatnent
position 26tand redwreite () alquasiven 2 apditles hansdarydietwesnethe variable region
all er or. bl.oqd clotting factor M I i.nhihition, .
and. thE PRIt JABIO SR QoL RFSTRRI S KO ohRaNNIL AL 400 dlanine (4) at
itiof @APOSi tion according to [81] into a nanmal. [84] Use
pOQHQ%? the nonocl onal antibody according to [62], [64],
1e8&drding[y0 &he Ofariht1€] rekh iPEiRA Hé‘dvlfyoéﬁ'airpfof&he 4D11 antibody has a
phar maceuti cal conposition used for prevention or
nucleotidesragmamet rapiingrfaoms ol awine (C) at position 79 to adenine (A) at position 441, as

seen in SEQ ID NO: 139. Further, the variable region in the heavy chain of the 4D11
antibody has 4n 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

CTGTCCCAGCTGCAGCTGCAGGAGTCGGGCCCAGGACTACTGAAGCCTTCGGAGACCCTGTCCCTCACCTGC
ACTGTCTCTGGCGGCTCCATCAGCAGTCCTGGTTACTACGGGGGCTGGATCCGCCAGCCCCCAGGGAAGGGG

CTGGAGTGGATTGGGAGTATCTATAAAAGTGGGAGCACCTACCACAACCCGTCCCTCAAGAGTCGAGTCACC

" ATATCCGTAGACACGTCCAAGAACCAGTTCTCCCTGAAGCTGAGCTCTGTGACCGCCGCAGACACGGCTGTG

TATTACTGTACGAGACCTGTAGTACGATATTTTGGGTGGTTCGACCCCTGGGGCCAGGGAACCCTGGTCACC
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rejection, an autoi mune di sease, allergy or bl ood
clotting factor VIII inhibition. 31 [85] A nethod of
produci ng a heavy chain of a nonoclonal antibody
havi ng an antagonistic activity capable of binding to
CD40, wherein the agonistic activity is | owered,
conprising a step of naking deletion or substitution,
of at |east one amino acid, or addition of at |east

orere P IR SR PRI 1 B B D
ACAGCJ:&%]CTG@@@M%&:%&I‘&%A %ﬁccﬁ@?@@%ﬁd&%ﬁﬁ%ﬁgﬂ&cmc

The nmet hod according to ereint

cTGAcdngﬁecsGmdmma@nbg@éecma&TAEh@TmEM@MC@@AEQA@MGGm
of [85] to [87], wherein said substitution of am no
ACCOTERICHECAGUACC TS GEOASGATACCEA AN TECA /S G ISTATCUCARFCATRGCAACACCAAG

| eucine with glutam c acid at position 235 which is
CTGCACHEIACATEH AT C%WTMWQCWF%%@@CW%C“{W CGAGGGGGGA

ceare R R A e SRR e SeBRbraageTcagoroe
GTGGTéc?d@}hﬁé%A%CQ&G;@EQCE&c’ﬁgmééﬁ}ﬂ[:%m&d.ﬂ@%@ %(gc%rﬁgi&c}mcm

provi ded by renoving t portion enco

AATGc@@memédmAmd@abmb@@@Ac@&mmé@mA@@G’mt:'rcSE&e—rccm
ID NO 141. Additionally, the present invention
CACCAQTASTHAEEC ARG CORGRIAGI CAATEOMAGFTCIITARI B A OEGBITCCCGTCCTCCATCGAG

ant-agoni stic anti-CD40 anti body, conprising at | east
: AAAAC%#T@T%WFM‘&?CA%‘F%%G‘F?Wﬁﬁ@‘&ﬂ@‘éﬁf@éﬁ%@@??wﬁm@m

ATGAC@AA@%#B?XWB&? Ggf:cﬁq‘@ﬁ&%cgﬁ%ggﬁ?:%r%%c%géég%at%g{:?ﬁﬁmgﬁems

GAGAG@KAT@G%A&&A@@&M&J&@EA&%CAéﬂﬁk?b%béd#‘i}'c%b&chbGX&éé&TMnmc

: at position 79, substitution of Kwth Y at position
CTCTACREC AGHITR O GIEGCAN ARG AGE AGGT HGAA GBI GPOSAATGOOT I8 TC ATGCTCCGTGATGCAT
substitution of Swith A at position 98, substitution
GAGGCHTCRAGHACRAR ABACHBAFAA DR CE DT CCETITSTHGHET M TS V with
Mat position 120 and substitution of T with A at
position 124, which substitutions are all carried out

 The entifd a4l APAR lnc gﬁ 1ok al

o enl AR A SRl afinc® AL 00 PRt o JBIRERRDT

mLMCNvaiEzRMMﬁV‘&)SQL@ws@gmkﬁﬂﬁs@fcﬁm@qmagmgpmm'
anti-CD40 antibody conprising substitution of Nwth

LEWIGSIZKES T ONPILKSRY THS/DIF FKNDFFIHLESNIAS DT AN YO TIREMVRAF G WP GO AL VT
of the 4D 11 anti bod\x{D

VSSASTKGPSVFPLAPCSRSTSESTAALGCL YFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVV

TVPSSSLGTKTYTCNVDHEPSNTK VDKRVESK YGPPCPPCPAPEFEGGPS VFLFPPKPKDTLMISRTPEVTC

VVVDVSQEDPEVQFNWY VDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCK VSNKGLPSSIE

KTISKAKGQPREPQVYTLPPSQEEMTKNQVSLTCLVKGF YPSDIAVEWESNGQPENNYK 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 betweén “thymine"
([T]) at posttion 66 and guanine (G) at position 67, and the boundary between the variable
region andthe constant region is located between adenine (A) at position 384 and "cytosine"

([C]) at position 385 (the gene prediction software (Signal P ver.2) was used).
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Herein, reduction in ADCC and CDC activities neans
reduction in those activities as conpared with the
corresponding activities of an anti-CD40 nonocl ona
anti body other than the nutants descri bed above, for
exanpl e, as conpared with the corresponding activities
of a nonoclonal antibody produced by the hybri dona
4D11 (Accession No. FERM BP-7758). The ADCC and CDC

iy a .
35 2 A Pl SEYAGCRY QB0 N0, TR gD G, i
boundd¥8 hRiviben THEsisRA YeifeRSe Md haNhARIE rdpfdt BNScatdl BddRedted¥kine (C)
and |ight chains of a nonoclonal antibody wll be
at posifioe 20 nind chlbthopA WM pdition I8, aad ciha blyndahebethvwlat tidovmiable region
_4D11 (Accession No. FERM BP-7758). DNA encoding
and they geristant eegieny isolosatpe betheseh dysine Enidat|piogition dAdiand "efginine’ ([R]) at
.. 45 él anti body and the am no acid sequences of the
positiopd2¥%y and |ight chains will be presented bel ow,

r i ot the he chain. o} ne :
PRSP oty tebior T NN R MR ARG fucteorice
bet, 5% slagiR!(GS9P85E6n 8740 LRGUNAIA P FosltR@ WA, L in
Sequenl océggg% bet V\%ign " c(ﬁosi%ne" ([Cﬁ)) at pgs)lat ilgons 93 and seettd
SEQ I WN@®@sidle FOythert theoarihbleregldn inothd lightechatiokithe YD & tantieonly has an
~ the variable region and the constant region is N
amino kog at@unperangmg facemlaneng (&) apoptien £3 6o 1B Fodit position 128, as
. ' Q.. at position 457 (the gene prediction
“”nlngggthSQS(%F@nal P ver.2) was used). In the heavy
chain am no acid sequence (SEQ ID NGO 46) of the 4D 11
anti body, the boundary between the signal sequence
The en@fdighP ehAlAhh dBbtRIe' RGhdRe (SED IONEGA NS LIBRMISTIAIGAPE: ( 5)
at position 26 and glutanmine (Q at position 27, and
ATGGAGATE ABGEITY AL HC TS RCERERITGEReCMET¢ABLCECTGEGT GIT AGATICQAGE TGTGCCATC
constant region is | ocated between serine

S) at
CAGTTRGECAF I CGA C&ﬁ%ﬁ&ﬂ‘%?ﬁ%@cwfﬁ%m%éﬁw&%% _ .T%GCCGGGCAAGT
] . ; . .
cacoo g RGOS e AT OB AR AR gl IE BRI O R APl ronr
ceeTedAheTaaMh Re TR drEdc Al ARESTTCh 8t R crc AReBEAR AT RiacTCTCACC
position 456, as seen in SEQ ID NO 45. Further, the

ATCAGOASCCHI ASCCBRAAGATITTGCASCTIRAVACTGEAAT AGT TTARG AGTIRC CCGACGTTCGGC
anti body has an am no acid sequence ran%{]lgé:f:from

CAAGGRICFAARF HOAMTCAAGB4PRTEIRCIICACOATTIATREI Sy TR CHEATETHHCAC
CAGTTG%.ﬂTC”I%%AiS "F&ZCH‘ET&% %&MGC T%rg)\TAACTTC TATCCCAGAGAGGCCAAAGTACAG

TGGAAGGTGGATAACGCCCTCCAATCGGGTAACTCCCAGGAGAGTGTCACAGAGCAGCACAGCAAGGACAGC

ACCTACAGCCTCAGCAGCACCCTGACGGTGAGCAAAGCAGACTACGAGAAACACAAAGTCTACGCCTGCGAA ‘

" GTCACCCATCAGGGCCTGAGCTCGCCCGTCACAAAGAGCTTCAACAGGGGAGAGTGTTGA

The entire light chain amino acid sequence (SEQ ID NO: 142) of the 4D11G4PE:
MDMRVPAQLLGLLLLWLPGARCAIQLTQSPSSLSASVGDR VIITCRASQGISSALAWYQQKPGKAPKLLIYD
ASNLESGVPSRFSGSGSGTDFTLTISSLQPEDFATY YCQQFNSYPTFGQGTK VEIKRTVAAPSVFIFPPSDE

QLKSGTASVVCLLNNFYPREAKVQWEVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACE

VIHQGLSSPVTKSFNRGEC
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In the light chain nucleotide sequence (SEQ ID NO 47)
of the 4D11 anti body, the boundary between the signal
sequence and the variable region is | ocated between
"thym ne" ([T]) at position 124 and guanine (G at
position 125, and the boundary between the variable
region and the constant region is | ocat ed between
: adenine (A) at position 442 and "cytosine" ([(C]) at
jfion 443 (the gene prediction software (Signal P
3 Deﬁ%?mZ) was used). In the light chain amno acid
I8R4ERERsePEReinRiNDe fBhe@belbhie 4D11 antibody, the
boundary between the signal sequence and the variabl e
"@gi40n described dh able hedseeeinvayionsiefees (Ch poditpeptidd havdmg & amino
- and alanine (A) at position 23, and the boundary
acid seiquennealesaribed v Ei éblfféarke‘galor?roeyaalndcad]eswdm&ﬁt4494 1986, or L.

Stameé%%io?g I@f !Egﬁﬁbe F :)e tlév(?e?’enb(%%"s ::ai?‘l npafé@ﬁar}&g 8%); t&bﬁ%m&: polypeptide

on | h
expres§e ?%%{deyﬂﬁgage zf?%n lfglll ,dglagrggﬂaegﬁgegﬁdgt}g ﬁlgg?ll,sb%ﬁaehal cells or
tumorgélﬁr&!eﬂ%c{@m%exﬂos' tion 125 to adenine (A) at position
, as seen in SEQID NO 47. Further, the variable

" ,eglatim—CIMtD Aetidddghtefedad ﬁnﬁﬁohhdoﬁd]’hﬁtlb@m tolostil-dxpressdd CD40,
am no acid sequence rangi ng from al ani ne (A)
a full-length 6140 o Rialdengs CAE0(K) at position 128, as seen

(I’SE%EPB“ E@IED%,?)(S)M"TQ @gig}\/ 111%33% IA nge;:;ll E’grtnl ge%ess ((ec%llllggt?veely called

i) B AL 1 A R o o

well asQQT Q@@MM&%‘W (PRGOS [Onstitute

GCCTTCGGAGA
an 1mnﬁﬁ@b@ﬂfﬂdﬁﬁmmﬁﬂfﬁﬁ'm SOATCNCOATTTICTREGTIRAET Ahsisting

CECEECTGEGATCCECCAG
of 1gGededatadaRcrstebacAuribentsadsasannyict of dadifierataplstasees. 1eGl,

1562, IS AT AR A K s compRssibet A AR AP st b ehiae 1eA2

IeGl, C%Eﬁ_r located in 14932, 33 of the human chromosomes. The
CGGCTGIGTATTACTGTACGAGACCTGTAGTACGATATTTTGGGT GG -

mndamEﬁ%mmglmﬁﬁ'M%W® chinas (light
heavy chain am no _acid sequence (SEQ ID NO 46) of the
chains)qgnd ‘tpoahemnploggus Hyobnoxirayy chains).  The class and subclass of an

immungEepE dSenined Byt H chams. The anibody accordimg o the present

invention may comprise any class, any subclass or any isotype of immunoglobulin. "A

functional fragment” of the inventive antibody refers to a portion (partial fragment) of the
| antibody defined -above that is active sihgly or multiply on an antigen to the antibody,
including, for example, F(ab'),, Fab’, Fab, Fv, disulfide-stabilized FV, single-chain FV (scFV)
and a multimer thereof (D. J. King, Applications and Engineering of Monoclonal Antibodies,r
1998, T. J. International Ltd.).

Up to now, it has been known that IgG1 includes J00228, Z17370 and Y14737, 1gG2
includes J00230, AJ250170, AF449616, AF449617, AF449618, Z49802 and Z49801, IgG3
includes M12958, K01313, XléIIO, X99549, AJ390236, AJ390237, AJ390238, AJ390241,
AJ390242, AJ390246, AJ390247, AJ390252, AJ390244,. AJ390254, AJ390260, AJ390262,
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LEW GSI YKSGSTYHNPSLKSRVTI SVDTSKNQFSLKLSSVTAADTAVYYCTRP
WRYFGWFDPWEQGTLVT  VSSAS The |ight chain nucl eoti de
sequence (SEQ ID NO 47) of the 4D 11 anti body:
AGATCTTAAGCAAGT GTAACAACT CAGAGT ACGCCGGGEGAGACCCACTCAGGACA

CAGCATGGACATGAGEGT. .
CCCCCCTCAGCTCCTGEEECTTCTGCTGCT CTGECTCCCAGGT GCCAGATGT GC
CATCCAGITGACCCAGIC

T390 A T T A T AR A PTG TGS R0 564
(the sy%@%ﬂ&@%%@%%@&%%%@ﬁ@@ww CCTGATCTA

GATGCCTCCAATTTGEA

MMMYWW@%@&%&TM@h&W-
CACCATCAGCAGCCTGCA

chain cGETDRALGIAT 5TIW¢%ETIA@T@'M@A&EWMWA€K@M@@H (Kabat
CGGCCAAGCA GGI. 34 GGAAATCAAACGTACG | The i ght ..

et al, §%€ﬂ6%mfﬁ0§m5@fémwi@éwqes &@91 Figih éﬁhtlf"%e By definition,

CH1 rz@%&%%gﬁ%&w&ﬁﬁ 5?(Ear_“|g rg%%§o% by the EU index,
CH2 rﬁ%@@ %@M&W}E@Mh&L%’cﬁ@gﬁTﬁ M%"g Wihe EU

RT I'n the heav n nucl eoti de sedquence (
index. NO. 139) of the 41311 anti body APE, the boundary
bet ween the signal sequence and the variable region is :
The athethabeantberdy” 'vf ytho gireselt @ivEd)iomtmeposi an entitkglyawtiich 1s an
¢yt osi ne C‘%C) at positjon 79, and the boundary between
expressth’fépmg‘él?t Bll%‘”}aéﬁlleﬁﬁe"aﬂﬂlbpﬁég@@nst ant region is

lﬂg&{,&d " (brge nauaa% lm nle ex&n&ém?g LR negnofo a h%adx:h t{)%élo expressed on

nine

the surfa@é bR defp géﬂﬁlcell?s Yﬁﬁo@ell%? dé&ﬁﬁﬁﬂ: ceflé" otrtﬂﬁ‘ a@t’%ﬁivcyf prov1d1ng the
chain amno acid séquence (SEQ I th

CD40-épressing etly withha ledso onel affpctbeticke ehne Cmog@ndz Imafkeq oe mkme CD40-
and the variable region is |ocated between serine (S)
expressiig cplissi {'Ponagepistinangbedvariches fQpnantipedy hrvhs ;_wch &R (RONistic

sction. JGFGPIC PLAPORISL: Provieddo it eBb EdpeRind &l To promote the
- expressRfSHf dlggls 147 and al anine (A) at position 148. _
Accordingly, the variable region in the heavy chain of

t Astadéalstiod méfelsad yin Basondof inlibiti@ hikting e0the figend RNUDAWexpressed
fromcytosine (C) at position 79 to adenine (A) at

- on thepysface of shgh cells as B cells, tumor cells or dendritic cells, or an action of
neutralizing at least one effect which the CD40 ligand makes on the CD40-expressing cells.
"An antagonistic antibody" refers to an antibody having such an antagonistic action. An.
example of the effects provided for the CD40-expressing cells is to suppress theproliferation
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 théreto,
preferably 1-10, 1-9, 1-8, 1-7, 1-6, 1-5, 1-4, -3, or | or 2 amino acids.

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

or light chain variable regions thereof by nucleotide sequences. The present invention also
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seen in SEQ ID NO 139. Further, the variable region
in the heavy chain of the 4D11 antibody has an am no
aci d sequence ranging fromglutamne (Q at position
27 to serine (S) at position 147, as seen in SEQID
NO 140. The entire heavy chain nucl eoti de sequence
(SEQ ID NGO 139) of the 4D11GAPE:

ATGGATCTCATGT GCAAGAAAAT GAAGCACCTGTGGT TCTTCCTCCTGCTGGTG

encomFER AR FELR P EEIREE S PRI eliscrpgipged, o
added et AR o b it A R R R A o

m@ﬁﬁ'ﬁ%accomm the resent invention can be provided by
CTGGAGTGGATTGGGAGTATCTAT GCACCTACCACAA CcC

incorpoEAtDANBAETIECNERGR0 an expression vector transfecting the vector into a suitable

ATATCCGTAGACACGT CCAAGAACCAGT TCTCCCTGAAGCTGAGCTCTGIGACC
host celiduoreatpgieantiyoiydrom the cultured cells or the supernatant, and purifying it.

TTACTGT C%?@ﬁm G%éa%éscr:n%-l\-w 'Ii'{';l'l;l' I%E%Ie F%f%eﬁ Ey itself or

can be @@W@WMQTMW%%M

from EM&%WW%@%WMEW@@%&m@

THGACTASIGECGEGEAGHICT TOROCRETGISGT AEAGT CCTCACGARTEETNE target
TOCCTCAGCAGOGTGGTG
gene.  KzamplecTibeAnshad rapaoodn hareny AexbeardeaselT Rapiianeubtills,

etc.), YRR AR CRA G T SAGH IR st abisset eglicaccaTcoocaac
P P Y Dor s RS SR B ek e o

such asARERHEABL ARG @, electroporation, spheroplast fusion, mediation by lithium
GT'GGTGGT GGACGT GAGCCAGGAAGACCCCGAGGT CCAGT TCAACTGGTACGT G
acetate, GAQAOEIGHHEGT teausTection or iipofection In order to transfer the gene'mto an

AATGCCAA GT TCAACAGCACGTACCGT CiTJ'
animal, es 1nc1 mxcromjectlon electroporation or lipo ectlon for

ES CCHS (’j" :,L,U % \GGAGTACAAGT GCAAGGT CTCCAACAAAGGC
- IANA
cultured\TiGAGES

GACATOGO0GT GBAGT GG
sransformaghacsematierio e hesAe ekl erticaiTaraist dotlsedsure or

CCTTCTTC
: S°meth‘&%?%&?ﬁ%ww&wwmmemmm
Aﬁ?@%ﬁ%&d CaﬁtlboCX Cg&g &1&] roduced w1thm t%@l_biomass or cells,

the antib&dy THdaprbiet ebyhdRMptidBathe Hdhie @Cbéilsse(ﬂﬂﬂfécﬁes(r&Eth&)dy is
NG 140) of the 4D 11 APE:
- 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 ufilizing 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 produce a

transgenic animal that is a_host animal having the gene integrated into an endogenous gene,
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VDL MCKKMKHLWFFLLL VAAPRW
VLSQLQLQESGPGLLKPSETLSLTCTVSGGESI SSPGYYGCGW RQPPGKG  LE
W GSI YKSGSTYHNPSLKSRVTI SVDTSKNQFSLKLSSVTAADTAVYYCTRPW

RYFGWFDPWGQGTLVT
VSSASTKGPSVFPLAPCSRSTSESTAAL GCLVKDYFPEPVTVSVWNSGALTSGVH

TFPAVLQSSGLYSLSSWV
TVPSSSLGT KTYTCN\/ DHKPSNTKVDKRVESKYGPPCPPCPAPEFEGGPSVFLF

such a4 R N TSGR PR HS SheGReO S PoRepiec i
. o ﬁ‘&%@%@@@#@aﬁéﬁwﬁ&a&a@%& "R o

derivedENNYKTHEP b can be obtained from the milk secreted from the transgenic
LYSRLTVDKS FSCSVMHEALHNHYTQKSLSLSLGK I n t he

animall.i ghite clilgira ofuc |hgbtidaea se quied aan (KBEQADbN@sing4 19 kabwn nutrient
" the 4D11GAPE, the boundary between the signal
med m@e‘h’u@ﬁfo@ﬂﬁmf mﬁ@umaﬁl@ra@tiéelv ayerated Fomoknavarbasia medie as used to

nm ne" Si t ani ne (G
srow, gialdinofods storgyihe THEREERA Ay b et & RoRpsiprlpfitibody in the
supernﬁatggﬂﬁ Iﬁg%&?%gt ! th%ﬁ;g‘lgg%e?g%s %fgtgb gﬁl&ﬁédl Bﬁ&oqgm QEJ( %\%??se ?f the study
and thdQdiutd PBtha85 (the gene prediction softvvare (Signal P
ver.2) was used). 36 In the light chain am no acid
4. AntibedyuBroperteSEQ | D NO. 142) of the 4D11GAPE, the

boundarqy bet ween the signal sequence and the variable
(I)Ag?ftlﬂficoﬂﬂ ikodigscat ed bet ween cyt osine (C) at position 22

357 (B flang 2ke i L bibgD AecatiaB i e Brest il gy activate
the imfind Qfﬁélﬁ%z%ﬁ‘f‘@ﬁ{]nhé/ %Hﬁn&é@m@t%&%}g%gr _e]itzﬁasagr? ﬁAéDCC and/or

“ar gi ni ne position 12 ingly

CDC avtivityadijual foegilowet ihath ki drigiil aatileddy, ohile heepdigldiHdinisna sctivity.
a nucl eotide sequence ranging fromguanine (G at

It is thyoeipecisd that the ﬂa@@’ﬁ|eﬁblb(t$\)healtmrpmaﬁl‘mﬁm3Mtlomwhgﬁélelﬁ eipwal to or

higher {Hagibe prggral 45HbpHLAMLe BYSaY TAL-E e Glsaish is cqual

al anine (A) at position 23 to.
to or oA AR 2 08 e seon | n SEQ 1D MO

(2)Antl%ﬂnst'6h@ntﬂmdierse i ght chain nucl eotide sequence (SEQ
141) of the 4D11GAPE:

RGCEACAT GAEEICaROBIT GAGSTITET GBE0T RCTGEEE? ATPETaCOAvention
has the R GRAGROT O AR FOBHNGTOTBEIR P ahACIRSfdamribad whil

keepingAl%ggsng:\%G%%ainst inimunoactivating signals induced by CD40L. 1t is

also expected to decrease the activity of signal induction in vive which is considered to occur
via Fc 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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CAGGGCATTAGCAGT GCTTTAGCCT GGTAT CAGCAGAAACCAGGGAAAGCT CCT

AAGCTCCTGATCTATGAT
GCCTCCAATTTGGAAAGT GGGEGT CCCAT CAAGGT TCAGCGGECAGT GGATCT GGG

ACAGATTTCACTCTCACC
ATCAGCAGCCTGCAGCCTGAAGATTTTGCAACTTATTACTGTCAACAGT TTAAT
AGT TACCCGACGTTCGGEC
CAAGGGACCAAGGT GGAAAT CAAACGT ACGGT GGCTGCACCATCTGICTTCATC

physmfékﬁ@%@%@%@nou and buf"fered gh%s é&)ﬁlcal saline, }éll‘gerng:tcl:\gly, the

antiboACAHaABECEALAEIRCAD: storage and when it is used, reconstltuted in an aqueous
TGGAAGGT GGATAACGCCCT CCAAT CGGGT AACT CCCAGGAGAGT GT CACAGAG
buffer @qubm&;qwd&@halmaceutlcal composition may be administered via the oral

CA]GCAGCACCCT GACGGTGAGCAAAGCAGACTACGAGAAACAC
route, ,QSA

such as infravenous, intramuscular, subcutaneous or

GAGCTCGCCCGT CACAAAGAGCT TCAACAGEGEEAGAG
‘“’“ﬂPGW%A rn%olS ¥%& i ght chain anino acid sequence

(O BReVPRCL e N EEARATI P st Yy eoody

with a SMaBISVEIIERCGHAPKbLyYs¥dogically acceptable carrier, is from 0.0001 mg to 100 mg
ASNLESGVPSRFSGSGSGTDFTLTI SSLQDEDFATYYC(XJ:NSYPTF KVE

per kg piRmly AnpeFRPPSBIE be taken at a time interval of from 2 days to 8 weeks.
KSGTASVVCL L NNFYPREAKVQAKVDNAL QSGNSQESVTEQDSKDSTYSLSS
gﬂ*ﬁe W%ﬁrﬁﬂwommﬁﬁvﬁm@@yﬁn agonistic antibody,

it is us% Fiéq}ntrﬂu%%itggula %1(5 eodr atx]a hlgfeﬁ’?\é %%@%efﬁdeftbp%?ps including, for

examplehepaiitikoAa E)OICYF]?FJ&* ﬁevﬁﬁé’ I pgv! hﬁﬂwﬁaﬂkzﬂ%m@ si%ple herpes virus,
sequence described in E. A’ Oark et al Proc.” Natl".

cytomeé&ladirus‘SdiB WS4 Baiload9dirus] ABamytia, Imyc@aﬁﬁn k@)w;ﬂasﬁia malaria,
EMBO J. 8: 1403, 1989, and particularly,
trypanoaﬁmp g@% |t'éb°§5‘dP ypeifus; qatitusgsragsstefor oralighent mnmd@vmg @ncer cells

Ui e ey
(e.g, Iﬁﬁ%klggg% np sse%r ?euic&nﬁan)‘ndf'f%f]?ﬁﬁl @ﬂg{x%%gé}g%mt Garfer, lung cancer,

ovarianpaintérabladéagtanc&Ddbeast bardfli doldiNcancad) pastdtiRoghyicerOfand M@ad and
invention is derived from genes (col lectivel y called

neck G%met, badly thesansytic @nge@tdfqrgalaoihmawe diraises \sach als ﬂleumgixsm The
heavy. chai n cons

we| | a
pharmagic) PRMOAIRE FOReAAE BcoTyRRcnahohe sbgrecisneses I may be
also usddil cORMbYALEH ab 9(%9%?1? ForSPORELE éf) Gific peptide. When the pharmaceutical

composition is an antagonistic antibody, on the other hand, it is useful as: immunosuppressant

“in organ transplantation (preventive or therapeutic agent for rejection in transplantation of
pancreatic islets, kidney or something else, or GVHD), therapeutic agent for autoimmune
. diseases (e.g., Theumatism, 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 VIII inhibition. . The. pharmaceutical
composition may be used for a combination of the above diseases.

6. Epitopes
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an i mmunogl obul i n. Human i munogl obul i ns are grouped
into 5 different classes consisting of 1gG IgA |IgM
gD, and IgE. Further, 1gGis conposed of 4 different
subcl asses, ' 1gd, 1g&, 1gG and 1g4, while IgAis
conposed of 2 different subclasses, IgAl and | gA2.
lgd, I1g&, 1g& and g are |located in 14932, 33 of
t he human chronosonmes. The fundanental structure of
HTHRUBREIEPEitdpel SorC ORAOS fidre ]:iettemmgt]‘?l%h %%4?4?Ha191§md 2105
(I'tght  chains) and two hormol ogous al ns
antibodibahfgdg a Boperidragdnidnid ashe] ans f&f tha D 1i1ramiBed) BRHhE B superior
is determned by its H chains. The anti body accordi ng
antagonigti¢ laetipitye sespectrieh @ixadnmple My Therpréssm 1avmtmha;3'9y1danynt1bodies
. sSubcl ass, or any isotype of inmmunoglobulin. "
havmgfa\!ih%&qnbﬁﬁlalorf%ﬂé?@ﬁﬁ!ﬁ&w a@nwtywhich\}@ﬁ@ iaveifFenent b@t@}aler Eepignssequence

o B AL S B 52 e oo
s 955t BB B0 g I Wk oS EABLSHbeow

Wil 1€ hednded Yo &MY an Sithistic MtitCIES aﬁtﬂ)%ﬁ?‘?f:co(ggzmk the same
Ki ng, Applications and Engi neering of Monocl onal
epitopeAﬂ& tipo M 1-1-19 GB1ibddy, Yor lertrepleatiionat the Hkes. ardintnmunized with
ow, it has been known that |1gQd includes 700228,
CD40 tzwsv@e apnovipaziantibpdies from syhielesomeomsoclons) agtihadies competing

ot AR SIS AR5 0002 ] 29500 LU

procedlﬁ*é3gg§c£f§ ﬁg%g%g %ﬂt l%]b%,g%ﬂ %‘rntlboﬁ% %%%ég?h%@%g%ﬁe& of binding to

the pephlid H32hHa, KM381-AIBOBRTddyAd 38028 R06kdAE3R0REInetdbd described in
| gHA includes KO01316, AJQ)1563 and AJQ01564 (the
Exampleydbol s |i sted above i ndi cat es accessi on nunbers of

1R 5B o PSR B b e

i ndex ds I at et t equenc
exampléd. proteins of inmmnol ogical interest, 1991 Fifth
edition). By definition, CH ranges from 118 to 215
Examplig\l: Enpresiibn mutbpyriflviatigee of aniibedy hndantRt6 praieid80 by t he
‘gUindef(, CH2 ranges from 231 to 340_by the EU inde
aoleHB P Rt aiRigtagatiabls ragien plan wiibptly was dagstected into CHO

cells (ATCC), and antibody-expressing cells were selected by G418 to prepare a stable

exampi%{’)nsftl@v%vef— e&%ﬂﬁﬁ%& f?l%m?tﬂf ls r?cﬂylbrg?&fjea&g})gcﬁ%% so&s&lﬂ%d in the

expression cell line.

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 (manufacfured by NGK Insulators, Ltd.) or in case of
mouse IgGl puriﬁcaﬁc'm, 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;HPOy, solution.  The prepared antibody solution was substituted
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The "human anti body" of the present invention neans an
anti body which is an expression product of a

human- deri ved anti body gene. "Agonistic" refers to an
action of enhancing binding of  a Iigand to CD40
expressed on the surface of such cells as B cells,
tunor cells or dendritic cells, or an action of
provi di ng the CD40- expressing cells with at | east one

with BTSN SR bF Breribighe 808 B Sref it oy iterisupd apgratores

Inc.) é}nﬁﬂ RpdyiAY (Athes il B rﬁﬁ@xﬁ' %%E%&%H'ﬂ&reﬂn@’é&?xiﬂ%@d using a

of the effects provide 0 expressing ce

membtdhetfiitep MITIEX e WItQXdJ{a@l%Sdlﬂﬁet@f of P23 ..um '(ﬂhﬁ\ﬂ@&bﬁddl ' Millipore
refers to an action of inhibiting blnélng of the
Corp] i g',l"éan obongen@@tl@n oK phee pariited antitiodg veasr dalomdated by undasurehiest of the
nor cells or dendritic cells, or an
absorbéefq %ﬁseﬂm’ﬁ%ﬂ& hmegnkas b#502ast one effect which the
CD40 ligand nmakes on the CD40-expressing cells. "An
ant agoni stic anti body" refers to an anti body havi ng

ExamﬁHQhD@@rrﬁ%ﬂ&%‘P ﬁt'o?esa(:t' on. exanpl e of the

effects provi ded t he CD40 expreSS| ng cells is to

SMQBIr@éi‘ﬁaebﬁ@@b(ﬁ}eh_ﬁ% afind Beid QF75 BSEEI IDSNOF l? Rfan extracellular region
production of antibodies. The present application

of CD40 was shyftert bss by smamntachis @aelsto synthheze/§2 pépidas xmrtotall (BHQ ID NOS:
[ vari abl e regi ons thereof by am no acid

chai
1o %3836%?&%% omprge Er‘é@’é‘ﬁﬁ qnh@éﬂmlew W@Wﬁ%@tﬁ@%&@ﬁ thg Neferminal

there()?ref[r é}?m 01’};l or su'%rgat?& ‘ut e e rea éodlde r? #ggg?%gn Cr%#%cf eo?lgbtfaﬁed on a
conventfoh8 Wast8rn a]na%hlsj(se?e R&n@qe U = allefor)l ﬁptto?»lﬁ ;ﬂag?fngzwnh synthetic

am no aci ds e present application clea esents
peptldg;epleﬁamﬁllbgfﬂmt‘ agiethedid. I badibedy Fugirkedny (Spraiger Lab Manual) Eds.:
ght chain variabl e regi ons thereof by nucleotide
Konte%’a&@i@@h. 339 ffés@ﬁfnpgfﬂv ekt therpnalysis, calories dgapiy seseach spot

cl.eoti de, se S.Wth | east on ucl eatj de
was aigiaRbHoIEF LUTRLRTL s oo hod A aenrE e ey ‘ungeéolé’ﬁSyA'2= B-1
and B-3,10, 1-9, 1-8, 1-7, 1-6, 1-5, 1-4, 1-3, or 1 or : ,
am no acids. The anti-CD40 anti body according to the

[The gedults icon@itddanatcandib el phiboddatdohyly redhgalzed tiat 2008 t@B4th and
anti body gene into an expression vector, transfecting

41st pemides; et 2495 iantilbody gringhblirecoghiaes theel2th tha?&réwdn@ﬁith rpesptides, a

KM34g-ﬁaf 92%% p{}}? gig)o tg%(e re%lc'l)lgitn%set e 4ellst| e?ndOA[Zntdhpeepaggse ﬂ?\?&% 4-11 strongly

recognizes the 43rd peptide, F72 strongly recognizes the 75th peptide, 110 strongly recognizes
the 64th beptide, F4-465 strongly recognizes the 34th, 35th, 54th, 55th, 65th, 66th and 75
peptides, KMZSI-I-IO 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 antigené was examined.
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|

The vector may be a phage or a plasmd which can
replicate in the host cell by itself or can be
integrated into the chronosone of the host cell. The
pl asm d DNA may be derived from Escherichia coli,
Baci |l lus subtilis or a yeast, while the phage DNA nay
be from X phage. The host cell for transformation is
not particularly limted if it can express the target

. I Lnel.ude bact er,i
The npfRE, o APE e Wil CRICEE, TN bRAGHCT SRGUEH Dy e
mutati@NbifPwas Blebred BXne6ilcing AR CD48!sequernB Fntb WSHfE to which the
cells. ere aré known mnodes of trans%lerrl ng the gene
antibodynstoorighe bimist oft éld peptidocieqoime. aqP4ondel coswefad ABSFTE at a site
medi ation by calciumion, electroporation, spheropl ast
corresgogdingnto eeli Bth opepbige | intchi AIEK add240mmit2 cedrovetted LDT at a site
ipofection. In order, to

hosphat fecti ‘
corressPRRE fa i el BaEe oS A, ORI conterisdai mbedits sarsasponding

o e 08 RSB PSP ESATRE e
peptidd BOKEGQ! #d TD40nAS %n%r%aevgsjknéfeagtsftg 3 rr:és%ldbailﬂéet" the 64th
(b) cuPtu ed c IPs,

refers to (a) culture supernatant,

~ peptidecintd QS8H. biTheraarams wates prephred abedrdiag tb hegeefengMeeriny) technique

secretion of transformant. To culture the

- (Figures 24n Bf andrfent The ansluianesolis cenfirmefl ohat thee2 HiSsantibedy Basdextremely
: d.staji.c cu e, .roller bottle culture or i
reduce@@ﬁ%?ﬁ iah tyeﬁos@s%é‘?mﬂe bjhf) FWE‘H?IS‘?\W meth éhag ther 4R, antipody and

hied: I; ./ is produced within the
ZBllhwggﬁgggbgﬁﬁggﬁ%gﬁgqgﬁgﬁgﬁﬁ#%ody is harvested by
di srupting the biomass or cells. If the desired .
anti body is produced out of the biomass or cells, the
Examplel Bindingsasttivity ofiaits Clsi@dhgasisti¢ aritbody tcaR araos é¢dllsi S
%ﬁgarateﬂ . fromthe biomss or cells by centrifugation
B!l hogres serpepdat ingr PB sigmiemiaui{e {SB) pensaiaiig 0.1% NaN;

w243k 9 REARSILETIE 250 0, " Tl S, GRBERRIABA kR0

- dispenséd B€a006-QRII AARdLBOtIo GRIPI ARinuBRnitkd I’byarﬁgcttﬁlre BRkinson and

separate/isolate the desired antibody fromt

~ Compary)! t Bach hybuidbheramitos: supeata@t (BOOLD §as @d6d, @al iimttbated at an ice

transgeni ¢ ani mal may be used to produce a transgenic

 temperaiye doyl 34 mitess  AnpynanlaGlaantibady teghunmn seeurs albumig earaggative

comvo e ST HSGEENEAS0E2 B0 R SR8 BRI G, st i
an amotldt 3PSO G AndRhéh VDAY at an ice temperature for 15 minutes. After washing
the plate with SB, 50 ul of a 25Q-fold diluted R-PE fluorescently labeled anti-human antibody
(manufactured by Southern Biotechnology Associates, Inc.) was added, and incubated at an
ice temperature for 15 minutes. After washing the plate with SB twice, it was suspended in
300 to 500 pl of a FACS buffer, and fluorescence intensity of each cell was measured using

FACS (FACSort, FACScan, manufactured by Becton, D.i'ckinson and Company).

~ Example 4: Evaluation of agonistic activity of anti-CD40 agonistic antibody to Ramos cells

5.0 % 10° cells/ml of a Ramos cell suspeﬁsion was seeded on a 96-well plate at 100

pl/well. A hybridoma culfure supernatant or purified antibody was diluted to 20 pg/ml in a
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G, et al., (1991) Bio/ Technol ogy 9, 830-834) and a

| arge anount of a nonocl onal antibody derived from
the anti body gene can be obtained fromthe mlKk
secreted fromthe transgenic animal.. The culture of
a hybridoma in vitro can be done by using a known
nutrient nmediumor any nutrient nediumderivatively
prepared from known basic nedia as used to grow,

mediuffRi a0l 3hd dARGS KRE %d&ébetoh%@ rdedQEm Ipﬁ'fl';d at £ B ﬂHﬁtgmﬁ%f 100 pliwell.

nonocl onal anti body I n the supefnatant, dependi

After tdakufing peetriglit, akll$ Reere Uhdrised, RiBr RO Babddie aRGUQIEBE antibody
of the study and the culture nmethod. 4. Antibody

(Pharrmingpre N ewas usgd Agotlies tills. Adnalystdi wss Theieduowtnosing FAGScan or
agoni stic_anti body according to the present invention

FACSH‘%?&@QWQ{‘@““W@“F‘@?BW@“&/M em wi t hout injuring
‘i mmunoconpetent cells, since it has an ADCC and/ or
CDC activity equal to or |ower than the origina

i ¥ 0 JRYA .

B O P2 PR S BAEDR) e @i dokbods h Raos clls
| nonun ogfcédivakli 0a Rednidaneelihingpension O leci® Bh a H6-8/eBIplate at 50
than the original antibody and the cytotoxicity to

pl/welCDAA hekmdass cuitpre ehipesnatiitah pusified) astibodly ovasr adjusveer totzhag/ml in a

) the%ﬁri- gi nal anti bog%. §12% Ant agoni stic Anti bodi es The
mediupy, pchthe dpediyra wastaddeshioghe 26-avelliplatoat] Uhitlwellly 4 He/ml of a soluble
or din t he..pr.es i hvention. the re ed..

cD40 FEER CHERs b BB HR e B L GRS st (e e were

added a9td AL | PlE5 Hs¥ i
i R e L S T F

culturing owdrsightexpeist edkré chatestedasadt A8 RCPE Viabyledf ari-gDOE  antibody
i.nduction in vivo which is considered to occur via Fc

(PharmipgendNBrveas used fisdhareatlout Apalysicomp oaried onsusing FACS.
pharmaceuti cal conposition containing a formulation of
the purified antibody according to the present '

Exampld ¥ AMNEbBPerhchy B BRI i 1 PHABEnBlady1® Pr esent
invention. The pharnmaceutical conposition may
i echer EDICy asap! @,000a GtivisbeddIhgal kMIAGEEPS Minfan serum-derived
diluent or carrier in addition to the antibedy, and

complamant Kmanufatinradr by Skgma 6. )wirt fabbit defufred eived arvimipiboasnt dCedartane

a . . . . .
Laboratories Limited, Ontario, Canada) at a final concentration of 5% were cultured in a
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

~pL 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 y-

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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different drug such as an antibiotic agent. The
suitable carrier may include, but not limted to,
physi ol ogi cal saline, phosphate buffered physiol ogi ca
sal i ne, phosphate buffered 41 physiol ogical saline
gl ucose sol ution and buffered physiol ogi cal saline.
Alternatively, the antibody nay be freeze-dried for
storage and when it is used, reconstituted in an
aguenibsdy-mddifed BRodRRAY] BREARAY R0 17368 RNANIMRRSHEIRA of cells
_ conposition nay be adm nistered via the oral route,
havingoillehectyay entlena NK oeltseor sutiophits amt 4 watitods (Antibody-Dependent
i ntranuscul ar, subcutaneous or intraperitonea
Cellulgr{;detoxisHy ohergipaiteigA DACY and| eytaspxieity toargrbsells mithe presence of a
resent antibo

compl%leglﬁ r[aglld 231?1} %Iggpg{/ &&Bﬁgﬁ?ntegﬁﬁgéengiggttsagjo Aty ﬁlyremaﬁer %}()C) were -

, measuﬁgpgpfgggggs g\%’d&:ﬁﬁr&%;@‘ fromO0.0001 ng to 100 ny per

it my be taken at a tine
"TNE Sy Rbredherdt NAhEd FA¥ENAIY RosWRRS as YR NRadioactive chromium
phar maceuti cal conposition of the present antibody is
(Cr’') wms mgompostted intnthetnythplasmi of ths targeicbells :ant mEIMAS It 8 ICaN treleased
. (antiviral or anti-infective agent) for pathogens
in the qulfura selutipn tyorell degthryyrisancameisd s aivgayndo®, C, D or E

) T s M o R e
were SYERILERTTS RPN RVTHES, A NEREORIRR I il

sodiumt ¢hromatcharamdactaieg &y PakinEIm¥, tThe CRQiAKEF AI&e&H 1o as Cr')) was
i ncludi ng, for exanple, pancreatic cancer, bl adder

added t9dhe euspehsyorp oddhe ¢edls guere Bidtlgkd at 37°Cyfopbneragyr. Next, 10 mL of a

. leukenm . a i,gnant, nel angma, pancreatic cancer, |un
mediur éiY?c“eardfieio%r}r’?rﬁhgﬁn B gyas ‘E)‘P‘é’a‘é‘%r by, sprtefugatipi o sFhis OIJ..ergtion was

. ar rostatic. cancer, and head and
repeategglg}%gégﬁggér ?gﬂéoﬁlg héfroéﬁl a‘ipf’éat%“g%‘nt eF%[s' aut oi mune '
H $RAYESCEUER RS 21006 UOBL|2$Bled TiAEzer RIRAL RACHED 6@ healthy human
~_conposition may be used for a conbination of 'the a%ove
periphedil Sdagk sonohuctear leekocgies mbitimetl by the mitheal Heseribsd in Example 6
adj uvant for a cancer-specific peptide. Wen the

were cilisedhigciipunggiottoro?pwst! plase (nanufectaned dydraleon) én a total volume of

ntibody..on the other hand, it is.usefuyl, as:
200 Wt RS s B Ty e bonckiiciR o T the presence of 5%
CO, fo BLEN&RET ve or therapeutic agent for rejection in
transplantation of pancreatic islets, kidney or
Afeetiiungg elt@eplate waO\Ehdifuded @b ap@3et the caBLRt pré@pitate, and then 50
aut oi nmune di seases (e.g., rheumatism psoriasis,
UL of gier srpemnatant ewast iresfauddi ta s, S6welnplsiedinsimdbg, a postderiscintillator

| u
(Lumaplatgmé%: 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-well microplates: manufactured by Packard Instrument Co., Inc.), and the y-.

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

Instruinent Co, Inc ).

Example 8:Preparation and activity evaluation of anti-CD40 agonistic antibody P331S mutant
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erythemat osus, multiple sclerosis, mnyasthenia,

scl eroderma, anti phospholipid antibodies syndrone,
aut oi nmmune hepatitis, idiopathic thronmbocytopenic
purpura, Behcet's syndrome, arteriosclerosis,
nephritis and respiratory di stress syndrone),

t herapeutic agent for allergy (e.g., asthm), and
t herapeutic agent for blood clotting factor VIII

iR iR of IMECPRAB YBRIGHT !uﬁﬂ;lodleg QW95 -4L l@nanﬂl%i 08%; described in

used for a conbinati on of the above di seases

WO 0E0P21@pes [t42 répoeted klind ONYC eqivitg pefedatedi¥ebnverti@g Pro at position 331
determ ned for the KMB41-1-19 and 2105 anti bodies
in the }(33 pnstans uggion oo gonikn tedueecEDE agivitpred theoKM3dd- 409 mibody
ant agoni stic_ activity,

h
SO 0,8 AR OO0 S LY i e

h
PR R e R Sr e paskgievel Lk
(IDEC 'P@lﬁh@ibeﬁﬁ‘@hll@ %1%1nafﬁrep Mi-BAsRd o m%ﬂ%%%u?ﬂﬁﬁtgﬁg W]tﬁshu man IgG2

recognl ze the sane epl tope as

to prepam NBK2e and TieBe anjdsiviodizss dfs\%Gbew@béo@w&%ii infb smh prepare a
_procedure as described bel ow. en it is intended to
mutatiege o A glonaegoel the 12GAneista0Da@iemvaboatyied emdgrrhazvasgng KM341-
t.he sa ep pe as the KM341-1-19 anti body, for
1-19 by ipaaby GF BE N gRtphediee REAGL (hem 18l i remig ! RNA

accordlﬁ%o%' ﬂﬁngﬁ%ﬂﬁgo nggl“ tat& nqggtc Ar %3#1 ¢ Hgglm\ﬁis Elog@d using a
SMARENRAITEI DG, Rirdlifle@iSPAR 8f @lﬁﬁé&ﬁﬂﬁﬁor%‘ﬁ% Oy gaﬁ&r&ﬂg to the

standard procedure. Fromthe screened antibodi es,
attachedmistimodyn. halst sgartdheD NAN®asparepared usihg 15i gl oN@tdl RNA f&@ a template
pepti de as the KMB41-1-19 anti body is sel ected
PCR  accordiW@$ to the A®EBéd descri®¥d in Exwithl e 2. ThelgG3Nhe:

aaGCPAERACHNRIBEER A bR asce b, BES ?ﬁt b 26

tnIgGZEﬁrﬁS Eﬁ{gg‘aﬁﬁ?@hmA@C@Gt}AGﬂC %{FRG?\'@@ ID: 3) as primer

described in the exanples.

sequenqas uisinig G ta QPCR fkita(Tak &rayin FNEchR tda&ﬁéblﬁfsﬁhg bﬂﬁeaéﬂd&ﬁﬁtggpc for 1
plasm d containing a variable region of an antibody

SeCOﬂd,vﬁsﬁt"Eafﬂgf&sf@amﬂma@ @HER° G Eir| b n(IATERD , angrkidly the gene. After the
reactlonpnlbap ﬁgj}lfbeedsé)rgglfcg 'wad pun]ﬁec? by Qe[AGeéﬁ%t dpu%ﬁc%&r? kltt digested with

Nhel and BamHI, and incorporated into N5KG1 to confirm the sequence. This vector was
defined as NSKG2.

N5KG2Ser (with Pro at position 331 converted into Ser) was prepared as follows.
Reaction at 98°C for I 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
‘G2Ser2: GTTTTCTCGATGGAGGCTGGGAGGCC (SEQ ID NO: 5). At the same time,
reaction at 98°C for 1 second, at 60°C for 30 seconds and at 72°C for 36 seconds was carried
| ~out 15 times wusing NSKG2 as a template . and primers IgG2Bam:
atatggatcCFCATTTACCCGGAGACAGGGAGAGGCTC (SEQ ID NO: 6) and G2Serl:
GGCCTCCCAGCCTCCATCGAGAAAAC (SEQ ID NO: 7). 'ﬂp amplified DNA
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expression cell line. A mutant antigen was expressed
by transiently introducing a vector into HEK cells
(ATCC). An anti-CD40 anti body was purified fromthe
above culture supernatant by the follow ng nethod.
The cul ture supernatant containing an anti-CD40
anti body was affinity purified in a Hyper D Protein A
; colum (manufactured by NG&K Insulators, Ltd.) or in
fragmentssevens purifiets @sihg GL PR bilidiG@itionnkit, Barfdr MeCiatheCaROMEITS the two
Aner sham Phar maci a Bi ot ech) according to the
Purlﬁeéﬂl\% Heagmientst were tniged. usThegedfiBB(rejctimn an A8 AT &oripdecomd, at 60°C for
and a 0. 1 Msodiumcitrate buffer (pH 3) as
30 SeC?'HISeMt Ftof2 bulor 8P, SveéiSémﬁ edried qut fiom timss jnusnseIaGBbme and

teG2BER Yo Ao . RS Pre- o B ome EeRCHny BB A iSOt (fimes.  The
amphﬁ\é@i)l@ﬂ grﬁ%tt %%8 cfdvid mh%fél e%nd %&% aagg'sﬂ%%%tgd with the IgGl

nbr ane cuts, ure

constarit&@d&ﬁbﬂﬂﬂe%SKGl Réctor VSKam Se). Coﬂ'ﬂérﬂ’hgﬁtféﬂ?éo?ﬁﬁﬂih the sequence of
Pharmaci a Bi otech), and filtered and sterili zed usin

the anfabodryewbmdﬂ@ fegio edlthMEthlﬁBg/inII fand Nbele wak aimedreoratdd into the
22 m (manufactured by MIlipore Corp.). The
NSKG%%EB%???‘? ation of the purified anti body was cal cul at ed

?H{:} gﬁt?go %‘E&E%ﬁ fﬁggﬁmf@elaggr %{1 e oL zbtgﬂ,]{]vamslr e yla(tggggterms of
bmdmgAagﬁﬂnymtb Rﬁ%gd&lgogﬁédr@%&jnaﬂe gﬁd@%llﬁ%gﬁgﬁni gleﬂ\'ogg). The

in an extrace region _ _
ﬂuctuatiamnammw aed WSneEdtidb oSHBIPRE $8 ZerifidnRARIHEE8seRd.
total (SEQ ID NCS: 49 to 130) as spots fromthe
Ctermnal on a ceI | ul ose nenbrane and acetyl ate the
m nal Jerini . Germany) . .The reaction
Examplp 9o FfbR anent 50 et dSainghed aspnasm@aﬁmmﬁ@] mutant

(\fﬁ@t ecx'éﬁv@}natwss'rﬁea@ﬁx%ﬁ Egiqgﬁk%bm%: rgét 4% xgé 1} egﬂgg} -derived

Epi t ope “mappl ng° W t etrc ~ pep |des

complebXETw sy ke, &cﬁidSRamo‘érHell@@@bé Rganes %ét'&glli SpFHerigﬁﬂts le8hfirmed that,
Manual ) Eds. Kont er mann/ Dubel , 433-45 for

ina Kl\'é%dﬁbﬂ@)antlbmd){ #tearaaraibydy sonmtrammmgf | mtgﬁﬂs iIgG@2%i eBiblied CDC

S an ified using Lum | nagerT
actvity BIgONHAPRG B RIS I5h TEPP(RTRe: #A)1, Omle, oterihand, when
a human@%pﬁn@nt was used, no change was observed (Figure 4B).

Example 10: Preparation and activity measurement of agonist anti-CD40 antibody having
constant region converted ‘

Among the anti-CD antibodies described in WO 02/088186, two antibodies exhibiting
strongest agonistic activity (KM341-1-19 antibody and 2105 artibody) belong to IgG2
subclass. In order to examine whether or not the IgG2 subclass is important for activation of
CDA40, recombinant proteins having an -antibody constant region converted into IgG1, IgG3
and IgG4, 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.

'IgGl was expressed using NSKG1, and IgG2 and IgG3 were respectively expressed using
expression vectors NSKG2 and N5KG3 obtained by subétituting the NSISGI constant region
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The results confirmed that an 4D 11 anti body strongly
recogni zes the 20th to 24thand 41st peptides, a 2105
anti body strongly recogni zes the 12th to 23rd and 64th
peptides, a KM41l-1-19 anti body strongly recognizes
the 41st and 42nd peptides, KM643-4-11 strongly
recogni zes the 43rd peptide, F72 strongly recognizes

: the 75th peptide, 110 strongly recognizes the 64th

with 1p@ptanddgGFAredfidntisdly.ongDAr €loRigni Fake U463 Ididtant 36diba was carried
54th, 55th, 65th, 66th and 75 peptides, KM281-1-10

out aceqreinagb yhe (e ploniag mdikodpatially atddjfigld ubingad 1ZG8 specific primer.

epti des,, 213 ovel antibody) strongly recognizes
IgG4 wisexpresged %%ﬁ%%@%&@%%b%@@%ﬁ@- F76 (novel

ti rongly recogni zes the 21st. 35th,_ 5lst ..
i B85 SRoeodeY ehFERR R lnid FarRE bi rRAE actvity to
- ] | _10 afr ) = .
Ramo RS Rlrl s Al A0 ANE 000,18 a8 s vy s
not affpstepby eshvering oG iltb GG NJgGBIdriTEG4 (Rghes SA-Wai SA-2). However,
exam ned by ELISA. Since the anti-CD40 anti body does

these gpdibodicp gxere daend v hivenCIdS6 &pressidnsenhansiey aCMiGFdn Ramos cells
n proteins were prepared by partially converting

red_uce{l #?zl @Fﬁ Romats dewsesRal cedi-4)- t hetis growsdhatenatpaly the structure of
i.ndi ng of, & h .bod h | i ned.
oo iy O B B0 ST e o o

~ constaRt! RERNNSF 1he BN Bel iﬁ'glortzﬂleforrﬂ'lg %Er%ﬁ% ggci)ﬁi&ic"\@&ivtitg %;f the 2105

prepared by i1 ntrdduci ng a nouse CD4 uence I n _
antibodyeart] the KMid41k1- Bentitaatyi b@Hys, 3t bakeg ky ciniigs whichirBgion in the IgG2
pepti de sequence. CD4Onut!| converted EFTE at a site
constanf JE£IeB po HEPGTERNt Eorragenistic Actpaiyt Adkemaint eway ErtanCDY Grhighothe 1gG2

converted. LOT a site corresponding to.the 21st .
structuE AT i dhedRiG NBHOTHVES BISHYER PO Boistye. As described

below, GYdnEFP SR Rtant & frbSaraf by sRGRELG ddf %gl'ﬁ?%eaieﬁgm OfN s case, the

converted EEGNV at "a site correspondi e 42nd

"hinge peiién"dRcliddsah&blger hingd (£h¥ AP Etpsuaert 6 mi&HA hiiged from Kabat
site corresponding to the 64th peptide Iinto QSSL. The

EU codui2adk sndvaveer priegsa(abatigdbreddan g3t aa dyemribed r@iendeBiakke et. al.,
The anal ysis resu

Tmmung gy ks 1905 16 :@§%§§f°§ﬁ%gg@§i/ SWais MsA R a3/ HI' nd hinge
o SRS 0, JSALoAS RN o B E S lS: 1050,
IgG2/4e@ IS AgB2N8thee rétiinsi 19G4)anGRsGaAl/ 2 (CE{alREL cther regions: 1gG2)

Bi ndi ng activity of anti-CD40 "agonistic antibody to
were pripared raspedtively for the KM341-1-19 antibody and the 2105 antibody.

A vector NSKG2/4 for expressing the IgG2/4 antibody was prepared using a Ztaq PCRj
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 N5SKG2 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 N5KG4 (IDEC Pharinaceuticals) as. a template and_primers 24Chi3:
AAGGACACTCTCATGATCTCCCGGACCCCT (SEQ ID NO: 10) and linkH2:

tgatcatacgtagatatcacgge (SEQ ID NO: 11). The ahlpliﬁed DNA ﬁ‘agmcnts were purified
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A Ranos cell line was suspended in a PBS staining
buffer (SB) containing 0.1% NaN3 and 2% FCS at a
concentration of 2 x 106/m . The cell suspension (100
| /well) was dispensed to a 96-wel'l round-bottom pl ate
(manuf actured by Becton, Dickinson and Conpany). Each
hybri doma cul ture supernatant (50 |) was added, and

: i ncubated at an ice tenperature for 30 mnutes. A

wing EEOR B339 0nd Sl RS UL DR, g wer

mixed. g9l Weredfter,arehotidhiatl O8FC ol 1t eEEdTBHS0MD forF0RELANAs arat 72°C for 30
amount of 50 |, and then i ncubated at an ice

seconds evasenagiadr entffore tirbesni Butress 18 Ram aad hinklg?2: toheatptghgatatcacgge
with SB, 50 | of a 250-fold diluted R-PE fluorescently

(SEQ ILNE): d@) wisra addaskimthsmixpiselyand thamsameaiceationdvasycaging: onsrld times.
Bi I Associ gtes, l.nc s, added, apd . . .

The anifisiopNa Gremet oetrarerih el Bt Bouth Al Swstmpedopin the

j . i Btwice, it was suspended in

1gG1 Cg%sé%tg?%%ggﬁtﬂéﬁsgtﬁ&%@qg‘uffer,’ and fl upréscence
Anv@ssd NYK Gl 2aE8y @@késsm@q?m@wm giﬁ)'aﬂﬂ asHOfiSws. Reaction at
(FACSort, FACScan, manufactured by Becton, D ckinson

98°C farldseComh ang)°C fox abrptmdnds ardval702E Faars 0akcage mias targied out 15 times
. .activity of anti-CD40 agonistic anti body to Ranos
using Ned{ G4 as & tenplate aud pimprsdinid]: geetacatentiensattesistsatrag PHIFQIIBANO: 13),

G2 e R T Cr T e AR Foctrrbcdise Bhg mato: 191

NinkE2S] | Vol Re@Bufiolgbn (ORI MRS L Na L HAICD GaFting

was a ate at a concenffration
ACAGTOGAGCBENAATEI TETAUWGAGTOT CACOGINSEQCEID SNE.T 86).  The
__harvested, and R PE | abel ed anti-CD95 anti body
amplifi¢gRA Aifiageantiiperaprifiedevitlf o PORhpurifishatien kigrmidythé sam@msmounts of
carr,j t _using FACScan or_, FACSsort (Becton
the twoppl AR AefereD wislp miied adereafter; rractinn ¢t Grforbgwscond, at
o ' Y, j 0, ni sti ntJ body i n. S..
s0°C AP E25{ Ry R HABOLAN LG AR B i

as a teriflateS € PearONinia 98 WakH2 Rt @dddd 2Qhe |n{i3€ﬁl‘é, -anf\the same reaction :
hybri doma culture supernatant or purified anti body was

was caradf st Efltimes.2 THendmplified DINAdiragmenamas cleevadedith iNhah and BamHI,
added to the 96-well plate at 100 |/well. 4 Itg/m of
- and subgjrtatad, jgittethe dgsab constanh paron ebthe NEKiorestoron) and 4 g/ n

8O oS A RO G D B0 s, eon
98°C forQ sééldn\ﬁ,eétl 60°IE5250 seconds and at 72°C for 30 seconds was carried out 15 times
using NSKG2 as a template and primers linkH: gggtacgtcctcaéattcagtgatcag (SEQ ID NO: 17)
and GACHI1-2: 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
muixed. 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 linkH2 were added to the mixture, and
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cul turing overnight, cells were harvested, and an R-PE
| abel ed anti-CDO5 anti body (Pharm ngen NJ) was used
for the cells. Analysis was carried out using FACS.
Exanpl e 6: Measurenent of CDC activity in anti-CD40
anti body In the CDC assay, 2,000 Cr51-I abel ed target
cells and a human serumderived conpl enent
(manufactured by Signa Co.) or rabbit serumderived
the samOMaLeEWas C4HERbLANRImeADOT R fhpIRTRd EYNA AN HAs | 'cf%aved with
Canada) at a final concentration of 5% were cul tured
Nhel anthBamH pamidsubstitoiethvét: the I¢G bbatstant regntofitlad NSKRGURctof.
200 4L together with the antibody at various
EoHedoR Né&@r‘?s’z fer expessingt igi4pY 2 yens peeparedses follewsor Reaction at

s PR U o S S S T B8R Bt o8 ot i

ol R AR b B SPo o

G4CHIBN m}@rprrg@Th}G@@@r@ﬂ}AﬁéM@mmG@G (SEE 1D §es! 229 At the
dried at 55C for 1.5 hours. After conflrm ng that the

same tipleatreactiars atd93°€dfor iltsevan!, aOFECefbr B0 tsbeoad $ PRT kET2°COME B0 seconds

(TopSeal TM A: 96- wel | cropl ates: manufactured by
was  cptriedaroyt | h3t fieRnpsios. Nﬂmﬁ) as andteniplaty - andiy pmers BECHI-1:

crocRERTH B LA B B RGBS REL T RRYE) nd o
tgatcatrf:gﬁggﬂg )f}gnggvggyanm dﬂf)rreAgE;Cta 1E¥ gjt'f\(l)rg(f% %énts%ge purified

using aBCR paRficdtion Ko ah@ﬂﬁaeialﬂéaithcﬁjrﬂtsﬂoﬂthg tRé $§ﬁﬂ€d3DNA 68k hénts were
having killer acti vi ty such as NK cells or neutrophils

mixed. a{dermaftanrédotoly af 9470 food wedmme ad@C foR0 kedoads and at 72°C for 30

t ot ox ity, hereinafter ADCC), and_cyt ot oxi Clt
secondy KpgeAek Py Eive st Brlaseéﬁqlﬁédéﬁndahm%@wwmé ed tarle Ewcture, and

_the sanﬁ%ée& ﬁgﬁﬁ%%fﬁmg% etump en F é‘lgl 1hF%éN\I{£ graég'lsat was (éleaved with
Nhel ardBYniMl -and BEhsARASIHVRRBRL T @téﬂ)ﬁgaﬁtsr ﬁbl‘["@f HedesiEs1 bados

fol l ows. Radi oactive chrom um was i ncor por at ed
Bmﬂmgt hetivity t @pttes respéctith efotlﬁkigﬁlhmc etkrairﬁ muafnds tdferharmoMpe]-1-19
Cr51 released in the culture solution by cell L
aﬂflboc‘ﬁ é&‘i HheldS metibedeanexamiped. ayAvo swult Spedifferasa¢ bgtwew giem and
the orl%%allcﬁg ev!/aggﬁ)gsfervaed B%Jnr l1<:<Iartmts of b¥nrg)1{]go nﬁtll(t:ye l(%lglulrer]qe 61'33’1 Iand 6A-2).

However, only 1gG2/4/4 of both the KM341-1-19 antibody and 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), middle hinge (from

| Kabat EU code 226) and lower hinge (from Kabat EU code 231) were respectively defined as
1gG2UH4, 1gG2ZMH4 and IgGZLH4. Their respective expression vectors were defined as
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were suspended in 15 L of fetal calf serum (FCS). 50 L

(37 MBg/ nmL) of Cr51-1abeled sodiumchromate

(manuf actured by PerkinEl mer, Inc.: hereinafter

referred to as Cr51) was added to the suspension, and

the cells were cultured at 37C for one hour. Next, 10

mL of a nediumwas added, and the nedi um was

di scarded by centrifugation. This operation was
NSKGQUEEI:;\MGZMEE AridMeSK GaL o VHirgeSis éfinet ne AP odide8 P16 to 230

in the cells. In the ADCC assay, 2,000 Cr51-1I abel ed
accordingrtgdfabaiett|at, Senhenoo o@pmtmaoﬁmynmwmcai peeiepth €94 Fifth edition.

onucl ear | eukocytes_obtai ned by the nethod
3@%& @%3 Was Eﬁ%ﬂ’rﬁﬁ’ % tofer e éaﬂtlpuraéas" foq 1 second, at 60°C for 30
seconds YFHE P2 P 035 s Eufish SR & AReE ot SR B Byeraplate and
pnmeryarhlﬂé}? C%QgﬁBﬁE&Edtﬁﬁ?&[g%atc%é {ghengr eRepce9f M UH4-2:

CO2 for four hours the at e ‘was

CACAMEA TTT et QO CTUSETTH LA ¢S (ISEQJIIBCNP) tﬁ)e ARNEe same time,

then 50 L of the supernatant was transferred to a
reactiop@t AB1C fapl lategoich ok GATGfpra3Opevmtels asd iah 7290 fitr 30 seconds was carried

&gumapl at eTM.96: panuf actured by Packard I nstrunent
out YRS ) WSee dr oK G 58T far templaggoyr and Af pemers  UHA4-1:

coToE TGRS 80, B, NOL o ok

tgatcatziﬂg@efo(ﬁﬁltc%t:%% S@(@L{WNG”@% byhPagiairdd | HRA &'ﬁ?ﬁ%nt%ere purified

e y- ray dose was neasured
using asBCR trukifiadtionnkit; cind ttbe se(nTeD:ﬁﬁ@lum of fmﬂwﬁé}ﬁm&ﬁé& MM fragments were
Packard Instrunent Co. ;m{ Exanpl e 8 "Preparation
mixed. anl‘zllea@tfﬁew@a,ﬂu@v at B84G & Ioa°ec iat @P4DfoaGOrseearids and at 72°C for 30

S. .oni f - Q ,
second§ Bt PO O Hvediios Hemers e nd 3 Bt asse fegre, and
the sardenrgaé%nq;ésoc%?ﬁ&poutl is ﬁ ed CPRLL gtg)htﬁ%ﬁtmggq ?%%én%’ a¥ cleééed with

uced by converting ro at p

Nhel ampBsiHINtand e gbBituted xthIRE Ig@i%dn@l@ﬂﬂ%gﬁ%f qgd NK G v@f:tor
the KM341-1-19 anti body and the 2105.anti body, a P331

N5K22dk b wagpsepaned sscioleds.i Renctitie al YL o sseemtd, at 60°C for 30
d ﬂ% n7 (t}é_reof The human | constant regi on of an
seconds,aid 4oldyC dip? & sesongs Wé%?%?le‘%@v@ﬁ s pgipg NKG3E a template and

pnnjerspn %@Fﬁcu%?%ﬂg?%tcﬁ&{t&' Et%gtgé ?(%%Efv:gf) %@keg%(gn 1d¥\ﬁle4-2:
GGCA@G@meg&gggg@a&%ﬂamfrd@@ma@E@wN@dsbﬁt Ao Ldthe time,

prepare a
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 NSKG2Z as a template  and primers UM4-1:

 GAGCGCAAAtatggtcceccaTGCCCACCGTGCC  (SEQ ID 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
mixéd._ 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 linkH2 were added to the mixture, and
the same reaction was carried out 15 times. The amplified DNA fragment was cleaved with

Nhel and BamH], and substituted with the IgG1 constant region of the N5KGT1 vector.
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mut ati on. cDNA cl oning of the Ig& constant region was
carried out by harvesting KM341- 1-19 hybri doma by
centrifugation, adding TRIZO. (G bco BRL), and
extracting total RNA according to the instruction.
The anti body cDNA vari abl e regi on was cl oned using a
SMART RACE cDNA anplification kit of C ontech
Laboratories, Inc. according to the attached
NSKGAUG Os phéfardilds 3o DR S0 PLEPRCOA)r USLOA o8P for 30
total RNA as a tenplate PCR was carrie

secondt nhd) ENFE for d0akFulAGACLALBOHCICATESHied NEREXItemplate and
(SEQID NO 2)G and tnlg&Bam

primergyt kgt c@gmmmm@@@g@am@ed@m (8EQ |m) 3)amhs UL4-2;

GAAGW@&%@%@&%?@?%? s P%&Eséi%%é«%’ 34). At the same
i, S0 o IS RS9y P B 0B v
carrleda”&llt' fijed 9151@99‘351 gas N3y | gd by at %%NI%E&:R primers UL4-1:

purification kit, digested with

T@C@A@ﬂmagegttac@gggweﬂcm'pcg@nfam t(lngs QDUWG3S)TB1|1(§ linkH2:
vector was defined as N6K&. NoK&Ser (with Pro at

tgatcatmug@ﬁamac%ﬂ(&md@r NeY 36)t oTiBe rinplified (PN pafregmass were purified

Re ction at 98C for 1 second, at 60C for 30
using as‘”oéil% .Raglﬁ it, pag thessamgmuntiefshaAwo purpifipd PNA fagments were

o B TR SR B0 B S S o

| secondﬂw))vas%ﬁneﬁlﬁﬁh% tirkes T T PN REAG T Wd@%@ thPni¥fure, and

At the sane tine, reaction at 98C for 1 secon

the sanmtréﬁﬁlﬁnf\ms @frisbaoridsimnd The anfplified IB@AiatgﬁﬁdSwwsleaved with

carried out 15 tines using NSK& as a tenpl ate and
Nhel andiBapHL ang @@é:ﬁqted with the IgG1 constant region of the N5SKG1 vector.

ﬁ:’ng{]‘%srt Kiviia ﬁgg@q%ﬂg@nﬁ)me 2105

antibody )weré_ Qﬁalﬁfﬁéh'tg'lﬁge @N’D‘sa 1581% g{/ﬁjﬁ\f\@raﬁ amf%én gﬁ%{lres ?A-l and
using a PCR purlflcatlon e sane

6A-2). t Howewer, IgG2WHHY add @@Qmmfbﬁt&d Wihefidind e deduced agonistic activity
Thereafter, reaction at 98C for 1 second, at.60C for

to Rm%c@@@;mtgesaéﬁj-lgﬁndm} orlt 8@s Smwd rftism whesalweve tha dhostructures of

upper hInge and nrarﬁale hmge i ﬁ‘:le hgn?el\l!ggelog rz]:lre important for IgG2 subclass-dependent

agonistic activity of the anti-CD40 antibodies KM341-1-19 and 2105.

Since IgG2 subclass was found to be important for agonistic activity, antibodies 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 -

0f 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 Bg1II and
Nhel, purified, and then integrated into NSKG4PE, NSKG4P and N5KG4 vectors (IDEC
Pharmaceuticals). NSKC?{#PE contains point mutations S228P and L235E in the IgG4
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| g&Bam were added to the m xture, and the sane
reaction was carried out 15 tines. The anplified DNA
fragnent was cl eaved with Nhel and BanHl, and
substituted with the 1g@ constant region of the
NSKGL vector (N5SK&Ser). The fragnent containing the
sequence of the antibody vari abl e regi on di gested

: with Bglll and Nhel was incorporated into the
constaN7K&R@ReindVREKOHUP ct@iid bBRE YmRXRMES SRS iANRe BG4 EbBfint region,
by the above nethod was evaluated in terns of  binding

The angibbdly tprotiem Reawvscpeasbdds afdFipgrified 3dcomivg agod 3béve method. The
. activity éFi gure 3B). The fluctuation in activity due
antibody vasiyisigd ae¢asAingfto tiieebpss methodasingttiintingvrsRaroos cells as an index.

observed. Exampl e .9; asur nt of CDC activity of
Changel i Pindapeh 5 S 11ECAN TS BhaECHL 204 NERGPRe Nempgs Gells was ot
S th baye net hod. rabbi t .
obser LR RESHIAY Dby SRt SRR of varos
ifStot T; e
18G4 R SR 8 BT TR RO L3 doss o
differ fioin thoge of the [gfGR amtanex(Fidirt 88) CDC activity

significantly reduced as conpared with Ig& (Figure
4A) . On the other hand, when a human suppl enment was

used 0 cha S abserv Figure 4B), Exanple 10: |
Bxampl 8 Bralie i DG acOT B e HY ohAMirGEMDgptagorisi antibody
mutant2Nt1 - CD40 anti body having constant region converted

Anong the anti-CD anti bodi es described in WD

ABCEBELBALy bid® @ADET P SofSXH-LIT40N Gt TANBEHEs were evaluated

agoni stic activity (KwMB41l-1-19 anti body and 2105
accordiggntoi thedygveleétbod) to 1 g& subclass. In order to

exam ne whether _or not the 1g& subclass is inportant

When geng pamag MBHC acesfieptor ealls b (PM0-prsessingDavei icellp as target
' con egion converted into 1gd, Lo . .

cels, o0 A AR NG ne, SRR P HRTEY) et Bt AT qotiviey
significRly"Red@ed0iN e ghraP bitht nglpa@ﬂl_ead}%&@ %ub&ﬁ@ §F82 4D11 antibody

expression enhancing activity 1 n Ranps cells according
(Figure ®p. Exanples 4 and 6. |1gGd@ was expressed using N5KGL,

and 1g& and 1gG were respectively expressed using

(@Xprastiuity of \Igeg o¥as ‘P@K@Z@Chmhl\m@ >Igﬁﬂelﬂ neing Baudi cells as target

cots B L e T SRR DL D] kBl Rt

(Figure §)PSt ant region was carried

Example 13: Effect of anti-CD40 antagonistic antibody on B éells

100 pg 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 plexus. After heinolysis with 0.16 mol/L of ammonium chloride, aﬁ
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, [gG4P
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out according to the 1g& cloning nethod partially
nodi fied, using an | gG&3-specific prinmer. 1g&4 was
expressed usi ng NSKAPE (| DEC Phar maceutical s). The
anti body protein was expressed according to Exanple 1.
Binding activity to Ranpbs cells expressing human CD40
of the KMB41-1-19 anti body and the 2105 anti body was
not affected by converting lg& into 1gG, 1gG3 or

reducédgc%gﬁgltg lttﬁ@s%ersté aagrg Igéﬂgﬁ e@@t’h% ratio {o a Siich lesser extent. 24

es were expressi on
hours @RBARf ﬂﬁmﬁféﬁ’aﬁéﬁ ythé QPBWSC%HO%ed raﬁg UGEGed YwiltD é’ Qfde lass to
nore (Figures 5B-1 and 5B- Thi s shows that not yg
prepart hecellt suspénsion. ofAfer hEm‘rb@rslsadiﬂ therg@li saBpateibhni IR’E—IaBaed anti-B220
bi ndi ng regi on of the antibody but also the structure
antlbord)rf atnﬁean Ed%@tldrﬁlect aglidiDZX, €H86 aort OBy antibedy nperet asad for the

for st rong, agoni st ctrvrty of the 2105
hemolygifs, @gﬁ b %f&%g arerﬁtwn rqulgmé 24, B and

C. t‘ﬂe?’ F@snﬁle\'f@# Qtﬁ}dfn%p%)flg lu?dnca; t[hvg?c% pﬂorg %fch surface

orta

rnarkemﬂttﬁé‘ totAllyPhdtdsh e4bg 81 v@fs AU eacht%vé"thé QS éJ&I Bﬁﬁcrease in

g4 structure was prepared to nmeasure Its activit
expres#ion @€ sach ineder belnoncoramduidlyna el e hithas tanii-hupiag @Dﬂﬁ agonistic
by substitution of a hinge region. In this case, the
antlbOd}h |5ﬁé e(Phegnisgen)i nESGAREs atlhevadpp ematlien geerédse Gm ekabeasioBLbf each
Ff2 1?11 m ddl e hi nge, (LgCg téabat EU code 226) and
acuvat}oé‘vﬁ@ frker 1&mpa band IgkdPgescribed O e H
Brekke et. al. | mmunol ogy Today 1995, 16, 85-90.
Four domain svvap mutants 1g&/4 (CH and hinge
Example® 94 OBffedt HfEAnhiBitMer pro@ekition Sof dt %ﬂ-spécﬁ%éﬁfhﬂ)dft hinf gﬁange in the
" region: 1gQ&2, other regions: g2/ 4/ 4
numbetg@celdﬂcnesedrtergamn@mtt) gﬁﬁgomstd: drgﬁéﬂi/ 2 (CH: IgG4

ot her regions: ;{%{! i) wer e repared respectively for
dhAR u&r\@aﬁfd PRINPAAF bty calﬁa K RhoBosH anraaylensalacetyl ~chiken y-

gIobuhXegcgn u%aées g%’f’AC(g@Zt aép %;%Eﬁ lt%?t[; gegﬁjg%t%s@g &grﬁx@f‘ SResearch

Instrtut@&&“ ﬁ/ﬁ&roﬂlaﬁﬁ?s%ﬁ‘ﬁes 65ak8 0Gnil O%it arﬁleé’lﬁﬁﬁd(%hﬁﬁguﬁt}g!?&téé’ Gel) was

seconds was carried out 15 times using
mtrapetr&mtpdib{t edmidstgred ner midegGaBagia genetic background whereby they were
at at ggat CCTCATTTACCCGGAGACAGGGAGAGGC (SEQ ID NO 8)
homozygpdesrlocmapse epdumeneciaupEATCRTGAeAGTGPOEE B KYSE@IIGDDf a human

ooyt o408 4t A TAT gt
et BB MESAE8601. 5 M 4 B 00 DB o

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 anti IgM antibodies in the serum were
measured by the ELISA method. The ELISA method was carried out as follows. 50
pul/well of NP-bound bovine serum albumin (NP-BSA: 2.5 pg/mi) 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 carry out blocking.  Then, each well was washed with a
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AAGGACACTCTCATGATCTCCCGGACCCCT (SEQ I D NGO 10) and
linkH2: tgatcatacgtagatatcacggc (SEQ ID NO 11). The
anplified DNA fragnents were purified 50 using a PCR
purification kit, and the sane anmobunts of the two
purified DNA fragments were m xed. Thereafter,
reaction at 98C for 1 second, at 60C for 30 seconds
and at 72C for 30 seconds was carried out five tines.

phosph%{g@% %(lil\%q%? %ﬂt%gig % g‘g’pg‘gWFéng?(Lgl?%ﬁatg gésa g::iul"e% ge%?l% Ytum diluted

with PR RARMEOMNEIod@Ed B Qlvelbowid ARRd to EBéh @e@ﬁ" Add Beubated
DNA fragnment was cl eaved wth Nhel and BamHl, and

and resteasiti I1Cefbrwiwohhdube  ThgGhiceeilat ands Wﬁ@le@ﬁmﬂf PBRBeT three tlmes
NSKGL vector. A vector N5SKG4/2/4 for expressi n%
Then, a b@ﬂ-ﬁ:ﬂd dilatiorp pp goa dntiandusk lgfib antﬂtmlatqrdgMaant Qma\bdﬁd with
}i E 60C_f or zé) seconds a51 72C for o
alkalmf'se QsRhtasgaCosmor Bigy 16 -Oisr'rtlloé’rﬁxo“ H@ﬁ &éFKeszpt%lgmg 10% Block

e and r| ner ;
Ace (50 GRS AR B ol Sl pedstndd A o BN U
I |
sonl SRS BT, o o s
104, phamla@Hsm%trateﬁ%ﬁJM%@@AAﬁEHTﬁTMWM@&@f 405
ID NO 16). The anplified DNA fragnents were purified
nm wasyingtsuzedPCRIg amitiaplate cradi t Thanesults ers shewnaimokigerss dBA and B.
urified DNA fragnent ed. Thereafter
In the figies s qaleg@é@a% GRS indigeis aaligt £ b ot coRyeingon g, 000-fold
clilu’tiona@!fl ¢l cta% %Q('%l&%g 196 Cf&ﬁqﬁlu\ﬁ%ﬁ é%laﬁlé Led Qe i El,#xﬁcﬂ%ﬁ of serum

as a rimers
collecte'd'ffHﬁH@SWBL% arded wict Ke- @G@Mﬁme&’éﬂ tWi2€, @ Holed into one unit.
reaction was carried out 15 times. The anplified
The 4Dfl1 sagtibody e thel Ig@#€ doniigGrPRhantibadyd oB8a8Hinhibited cbroduction of NP-
substituted with the | g3 constant region of the NSKGL
specific\JgeHl gnd W\P@E‘P%‘Peﬁ\ﬁl@y &tFQ!@Sbr expr essi ng IgG2/ 4/4 vvas

AR 3R hobha R A5 Y bePhperdiTad D ingtigPRR I the ke used

for exafm@ing 88k Ot 1of hifRfhg MRivady NR&EH8S vst ﬁégéljétdeacﬁﬁgi to the
priners |inkH gggt acgtcctcacattcagtgatcag (SEQ :

same mkt'h)od and Baolile 2: ©od @éﬁ@ﬁﬁfﬁ%ﬁ?ﬁﬁ%@ﬁ%@@]ﬁm ( SIEQ 4D11
ID NO 18 At the sane tine, reaction at 98C for |
antibody @pdrille 1ab4Boatibedy 9f 28k eduped shriratio 708 £dis @openpheral blood

significantly as compared with the IgG4PE antibody. Administration of 100 pg of the

IgG4PE antibody did not change the ratio of B cells in the spleen removed 14 days after the

antigen sensitization. However, administration of IgG4P changed or tended 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 collected from the femoral vein after a
certain period of time. In the subset analysis of peripheral blood lymphocytes, 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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seconds was carried out 15 tinmes using NSK&A as a
tenpl ate and prinmers ACHL- 1:
CTGCAACGTAGATCACAAGCCCAGCAACACC (SEQ ID NGO 19) and

| inkH2: tgatcatacgtagatatcacggc (SEQ ID NO 20). The
anplified DNA fragnents were purified using a PCR
purification kit, and the sane anounts of the two
purified DNA fragnents were m xed. Thereafter,

.FACS t&%&l‘c%lﬁgez@kfr&% %@bg% 3&if 1Nyt I’ﬁQ% gﬁﬁ ard & 18&8?@‘9%5“: 15. In

on S was carr out

the ﬁgﬁ’fé Hﬁrlﬁn%ltdaﬂfﬂdl g indiIZhVRIR @dﬁﬁb pRitkaReMN HledElPtime to CD20
he sane reaction was carried out 15 tines.

_ posﬁw’éitellalhfpfdré aetbddiAadbrisiginaivh. WadstoCl éaye eafientiiehantibbdyt adimidlistration,

BanHl, and substituted with th_e_l @ constant region
CD20 ppsitivie colbkegrevigducsd byabeut4&r lmm?wigals td whickxtbe dgG4Mhgntibody

s HFEELEAR, BBl o b OuT i 3Eoh SBoSh, s s wer
e 35 SRS R A L S S e
Zﬂﬂ)e ang c@é‘&aﬂﬂrat?on @GE@BW@%H@@%%@I%&&EQ Blood

ID NO 22). At the same tinme, reaction at 98C for

collectsd Gontthe #meQATCv4in vas Bllswedtadsaming rédm TedipetureI0r 20 to 60 minutes,
seconds was carried out 15 tinmes using N6SK& as a
and thea npqnﬁ[l@lggd] datpa;Oﬁ@r pn4atHoom temperature for 15 minutes. The 1112

GCCCAGCAACACC EQID 23
conconfiaRR - o e G SEBTAJHE ATERSELE COECH | IBPNGY Bt ELISA ki
(BIOSOIIPC% ?ﬁ%}h#ﬁdnﬁp W fTr gqtgﬁ.gtts Sard&sh&wh 4 | tF gu?éj 16USNHQn@reE &Rn 12

puri I on salire anpun

producﬁldﬁ ibk/l e IEDAPE ra@ﬁﬁfﬁi’j/t WadBhRrvedi étehﬂ% bldRrr &ﬂlﬁa&t@dm point. However,
reacfion at 98C for 1 second, at 60C for 30 seconds

“maximamdLdg pra@ction bgthe Ig@éBradsb@@swmwhSEwdd outhef4tirday.i nes.

Primers |IinkH and |inkH2 were added to the m xture,
and the sane reaction was carri ed out 15 t| mes. The

Examp%nqnb& fl:l;f?e%'gj suaélglt[ﬁ?% bta%%ﬁlﬁg l %%%{ o th lg 9nrg?nkey delayed

hyperséfsithi§ hBdGEL vect or. Bi ndi ng act|V| ty of the
respective four domain swap nutants of the KMB41-1-19

dlite medy canoimolges 2ddikepn ticko dhytradasnalyasidn @nranfscdarly sensitized
result, no difference between them and the original

with Tegemsyiaxosh @i d(lion Itf/éminsDemkabuﬁﬁtdqeﬁgCabu Lid.y to Flf@l}?fésdelayed
2) .. ..Ho f bot
hypersiiS 1Bl oAt o d b el b b spiifization, 0.1

and 10 mg/kg of a 4D11GA4PE antibody was intravenously administered to each three amimals

three times (once a week) to examine the effect of 4D11G4PE on delayed hypersensitivity.

- Under anesthesia by intramuscular administration of ketamine, sensitization was carried out by

intradermal administration of TTX to the back (50 pL/site x 12 sites} and intramuscular
administration of TTx to the femur (0.6 mL/body), and challenge was carmied out by
mtradermal administration of TTx to the thorax (10 ul/site, O to 10 L./ml for each three sites)
21 days afier 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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significantly reduced agonistic activity (Figures 6B-1
and 6B-2). The results confirned that the hinge
region of 1g& is inmportant for agonistic activity.
Further, it was exam ned which sequence is inportant
in the hinge region. The hinge region is divided into
three sites, specifically, upper hinge, mddle hinge
: and | ower hinge (Oe H Brekke et al. |Imunol ogy Today
5 1k - - [
appare?ltzg ?%hﬁ%]§e\/(\i/e tr%g d?@&%de C)?q vsee]%gﬁgi&% Srtfgalcfiﬁr? ég&v?\fetﬁhifaﬁdq% fiours after the
admink@Ssspeci fi c sequences. Antibodi es obtai ned by
I ntroducing a nutation into the upper hinge (from
KetleafffeEiLb Do ThX-spevificl G hnd fM (@ahtiloody tedoataskEkhmidd. Blood
226) and | ower hinge (from Kabat EU code 23 1) were
collected §iperthieVemgraie¢in meer ame wag@lowed to gapd/rroamdemgaatury for 20 to

.Their respective expression vectors were defined as
60 mimseneetbil e fiasi dh S NSKeb e CRpREEe (i The

. .EU .i ndi 21 di | .
sy 8 G0 90 R 0P P g
method Wak Parfigll bi oL foNRKE2 Ul \WRSeIPEEPEY (gdg? BHmi Ol ACMRled to each well of

Reaction at 98C for 1 second, at 6 for 30 seconds

a 96-wallnidtoplatdfdr BLISA (ME&does mamlanired by Nunt AYS) fidisubated at 4°C
using NSK& as a tenplate and priners. |inkH: .
to causggfTacybe atlsabert therrgngalNeay thSHQermdianOwas Blscardgd Umdl 2 blocking

reagent ({HaBHES DRG, coR RO G SO GO Lo eay el inggevbated a
room %&ﬁ)e%gurg GESO&QIS, &ﬂdblﬁgﬁgcais‘l%n, AP %?ngrﬁs W@@he%la{;vﬁtgeéj phosphate

i mes dsi ng a’'tenplate and prine
buffer g’ﬁs-i‘) cottehh{der Do e e T GRERT eachiFeRint BINNEY with PBS-
- 7) and linkH2: tgatcatacgtagatatcacggc (SEQ I D NO

T cont&Bing 05 BSHI(1 00 @ DA fokdditutton, ddutenpuagrfifiedionu; MY pl/well)
a PCR purifjcation kit, and the sane anounts g(; the -
- was addg i grchrwelli apfianqubaigrwnd eqntedeat IRPRJGIPITRBY @ Hirrtaio hours.  The

) [ 9 I d, 60C, f ' .
el gt sl SR Tp 85008k, o2 P00 G980 o ami
monke¥ rllg@eirﬁib'ohﬁ o 18100ardibBH T tie witt JRebi@ask gﬁofﬂié( UMbfnology) with

an the same Teaction was carried out 15 tines. The

PBS-Tastdidihg @ POBIA dpoens/ wely vwdsedded toveddh wélhednddnclibated at room
BamHl , and substituted with the 1gd constant region .
temperaure fps oNg kar. v Nexbrihe MBRePIMavaEsashed pathdtByd, aul thepg coloring
substrat%e asgltuitigrq (3150 ggl?wgl?,r o%ah%gﬁgrr;e%ian?itne 619y%r£81rlor§cf% + aqueous hydrogen
. peroxide) was added to each well. The absorbancé 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 O 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 IgG and IgM
- antibody titers to about 1/10. When 10 mg/kg of 4D11GA4PE was administered, the antibody

titers were below the detection sensitivity at any blood collection point.
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seconds and at 72C for 30 seconds was carried out 15
times using NBK& as a tenplate and priners |inkH
gggt acgt cctcacattcagtgatcag (SEQ I D NO 29) and UWA- 2:
GGCACGGTGGEGCAL gggggaccat aTTTGCGCTC (SEQ ID NO 30). At
the same tine, reaction at 98C for 1 second, at 60C
for 30 seconds and at 72C for 30 seconds was carri ed
out 15 tinmes using NSK& as a tenplate and priners

'Exampwﬂv Effe AR ah U RRCE AT ol SE QR

and |inkH2: tgatcatacgtagatatcacggc (SEQ I D NO
Bldod Thleecadpirohi £dedli& hiBgenk sdiwded iporfohi adquds (¢agh 6 ml).
a PCR purification kit, and the sane anobunts o? t he
Controt wompu igG4R8d conirolf magped g8 viewren anitixdeanThRA@ dEGERE (4D11) and
react| on at 98C for | second, at  60C for 30 seconds
mouse gpt-hyman D1 Ie§@a (SE8b MEte 1areckyely jaddedoigt thﬁlf%ti?lisnsé’sthat each

I|nkHadI| o the m
fractio a4 Rloodcacon ot (ol Ref %u%aﬁpe'fésw b (iycoTech
[ § I
Corp.) @H@Ia c%ll?%g%étfl%?xgtﬁgg Wé’f’t@%st& et _cM‘Pdﬁ Sttogﬂt@ a}tgtfhgd instruction.
The blcﬂfd tréed\GKE vavieas atibodids Nads @Al lW&‘&)v@ Erﬁ@@li@%aﬁlﬁber at a rate that
follows. Reaction at 98C for 4 second, at 60C for 30
can appb'censi@atanuiem of7 2.60043r to3 thes blood dfer viesenc aninutesl o‘”ﬂluerdﬁ’ter a 4%
imes using NSKG&2 as a tenplate and priners |i

Paraforgxg&leaaf%ft eb@S@h@ath‘J@f&gth@a@eﬁ( (SElYW pntche @@)‘mhﬁda’iwﬂﬂ@ that can

apply aSGs%éar sggs%(#q%r n%to tfnf, ﬁg&gr fté)élél;r pu Sﬁqﬁ% @%E%a%gé%e formed on

the Pet@il dRR GviOfixR) BREQANASthaD 1A letl @cﬁ'@@]?’-@ab%fe@oﬁﬁilﬁ\@ﬁnbody, and
carried out 15 tines using N5K& as a tenpl ate and

| observe[ﬂlr inidar 5 flubrksdence microscope. The results are shown in Figures 20A and B.

GCCCAGCACCAgagt t cct ggggGGACCGTCAGTCTTC %SEQ I D NO
The bl@@)tr@mﬂ With fppean aﬂ@-@ﬂﬁﬁﬁ&%‘ﬁh%@ﬂ:@é@dé T8RO 4 Patglet aggregate

on the ebiageischaed Pert Gihiite, Ao elite Vit ST (dboties did
Howevb/3hd ¥idol! €8 %tylﬂ H&n&ﬁl-fé‘@ﬁ& C‘? é@d% geélga}fo'f% m a platelet

réacti on at secon 0 secon
aggregagd at 72C for 30 seconds was carried out five tinmes.

Prinmers linkH and |inkH2 were added to the m xture,

and the same reaction was carried out 15 tines. The

1 fied cl eaved, with hel and
Exampls HEvela Tt L g TN R EP i SBRAAnt T ogi on
@anltgh? }!Elﬁ(&!m&ﬁ%@ antibodies of the 4D11 antibody were compared and -

examined in terms of stability. In the evaluation method, culture supernatants obtained by

‘respectively transiently expressing G4P, G4PE, G2Ser and G4/2/4 in HEK293 cells were

charged with a Protein A column (Amersham Pharmacia Biotech), eluted with a 0.1 M citrate
buffer (pH 2.7), and then inbubated 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.). Asa

' 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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The three respective domain swap nutants of the
KMB41-1-19 anti body and the 2105 anti body were

exanm ned to have the sane binding activity to an
antigen (Figures 6A-1 and 6A-2). However, |g&UH4 and
| g&M#4 exhibited significantly reduced agonistic
activity to Ranos cells (Figures 6B- | and 6B-2). It
was found fromthe above that the structures of upper

Exanlplme Tgel?f?gkg ﬂggﬁﬂﬁ%@ék@lg ft e ec on é@h%‘ {2?)%'0 nait,gﬁlstéc antibody

ant
gfa\ﬂ donekd tﬁ'&ﬁl ﬁi@ttéﬂ %QA‘?@ hh&;'o\%sgéraﬂé@ﬂﬁo frekealMsal thorax of
2105. Since Ig& subclass was found”to be I nportant
C57BL/6baclgpoust miced@iing 4 yenef badd@edidd wieretguihey agse Béhefygotes for
than 1g& were converted to those of 1g& subclass to
lnouseemdngameummmd GP40end harheringyotrassgene oftd hmnaryCWdQ gene, and the

oﬁpced I n the exam nati on on several clon
graft was fired; with achlasjer fpr seyenrdaysc o LPY usé)feaqmwéutaﬁye 4D11G4PE or a

vehicle %;i}nlllﬁ%ggoﬁgp ?al %%%p(;ozatt{g% 92#? a%]?sls ¥ I eF Ind 'gkm graft,

L S e

was mg‘@;ﬁlﬁﬂor@ﬁﬁﬁ &dﬂﬁﬁﬁistbﬂéd‘(@aﬂ)%rh@@gl@ﬁs béﬂ?&&ﬁe @Fb}ﬁhcﬁtﬁhnd I, 4 and 9 days
subclass is 1gd, was digested with Bglll and Nhel ,

after thyuppdraten, dibd reudts arg segwate igue 82.NSKB4 Belay N5 lgGfPrejention was
I\!g Céqvec ors. (ILDEC _ Pharmaceuticals). NSKHAPE
observebif b YR in TR G Emmpisisiel @0 (e wilihe vehicle-
0 regl on, and N5K&P contains a point
admméé{e%é}&éﬁSZBP in the | g&4 constant region. The
anti body protein was expressed and purified according
to the above nethod. The antibody was purified

Exampbe2®rAtiahgistaf GIvD eypoessionsh honhaw simag dell hidiesng t o Rarms
cell s .as an_index._ Change in blndlng act|V|ty

Eyoyessipy @CD@@@ Rwiitf'y oy e Raness J,qaigern@pcer cell line

24 CEERECHTR A RN ool B0 P T L copn

 (ATCEAHH 8 gad QriRfedB W@&ﬁ% is i mt‘m% i'ffer from

ant agori stic acti VI does” no

TRosHs GE6T ard 0gfhn- Buizaélﬁﬁgeéﬂéd geittetriidin arlkk BarpéRed, 2nd Ramos was
Eval uation of ADCC acti vié% and CDC activity of
harvestggap 1CDMheanell dineaiveare arashesbwijth BRA, and shaxDecuspendei tiy a staining

buffer gq}gfuaglge (L:Ltgllr}llll ct>fy 3£?1fG t - Wgtalr}l%ga tffea}fnxgvlasb 89elpg§3dvl\§r adding 0.05
mM EDTA, 0.05% sodium azide and 5% immobilized bovine serum to PBS. After -

incubation at 4°C for 15 minutes, the cells were washed with the staining buffer twice, 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 étaining 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 a 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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according to the above nethod. Wen using human M\C as
effector cells and CD40-expressing Daudi cells as
target cells, two nutants 1g&4 and | gAPE were
respectively observed to have ADCC activity
significantly reduced as conpared with IgGl as the
origi nal subclass of the 4D 11 anti body (Figure 9).
CDC activity of 1gGlL was conpared with that of |g&4P
US| BGediit Rantdd! 124281s066196hd (&phh-9- hdd9 AR NP Aud RN cd Phtensity
have CDC activity significantly reduced as conpared
obviouslyt high@Ghan (tratgef the litpativeX aohdtod wiidgn $thihed twithf 341G2Ser, and thus
anti-CD40 antagoni stic anti body on B cells 100 g each
expresgpn pfEDA0 mpsepnfmmedl gGAPE of the 4D 11 anti body was
adm nistered to the tail vein of mce having a
geneti c background whereby they were honozygotes for

Examif 4 SRR RO Rk ety ARt Sl Tl

bring! RaR09 geli‘é?glﬁjvéf (50311?& celié s DOMP S1kEPIcelihd %Ixtlgi Capan-2 |

adm ni strati on, ood was collected fromthe or

cells w‘éﬁérltvdﬁecﬂ{/ﬁﬁ%ﬁspeﬁﬁécﬂn Degalins i maké theloldd vBRIdd-of0f00 uL in a flat
ammoni um chl oride, an FITC |abeled anti-B220 anti body

bottom@fsweldl dlatk (nanufestiredrby Falavw), Rachos anddls7661R | Gapent2uanid g4 were
The results are shown in Figure 11. In th

FACS.
'Gultureflﬁgn 8, houre Q0ohire gl dr hours respgrtewetis stogetiser ik 3416pSer at a

el |s in,t [ | tes. 1gd red d.t.he
concenffelii o8 "y aLfy 1 B el HEC e afRente Phe%i Gpro 1 6.7
MBq/nfL) FF$RRbAX Binid ARG UL RErhRR BRLOESD Ras added and
mich | esser extent. 24 hours after the
culturedAfBATG i dici @Bsenthof SP €61 fwasx MRy e Raaid @ilyshkedharvested on
. wWth aslide glass to prepare a cell suspension.
. Printed AFiftermai efyp(manifacyired e }g%kllnEﬁIl@péh%) osingad PE-highe|celd harvester

A T R
P! 1 AP T A ) v
added, had @i BreliynddseaxasSmeardicdalBS atih@id adiht@iRfonRobtlel $Pharmacia 1205

expressing each surface marker in the total -
Betaplaty mpaoéactued by HinGhaciaotplndis 366 beles & 24hells an Capan-2 cells
were. reShechbr PR daghi DABNE! (OUBUOHIT. R kEBIDer. nc) wsing &
harvest@t%?ﬂnﬁfaicﬁlred by PerkinElmer, Inc.). A special seal was attached to the back of
each filter, and 20 pL/well of MicroScint 20 (manufactured by PerkinElmer, Inc.) was added
thereto. The j-ray dose was measured with a scintillation counter (TopCount: manufactured
by Packard Instrument Co., Inc.). Data were expressed as cell survival rates (%) obtained by
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
341G2Ser concentration (Table 1). When adding 100 ng/ml of 341G28Ser, 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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ant i body 5C3 (Pharm ngen).

i ncrease in expression of each
mar ker as conpared with 1gGL and | g&AP. Exanpl e 14:

Ef fect of
anti body and change in the

| gAPE achi eved a snaller

activation surface

i nhi biting production of antigen-specific
nunber of B cells caused

by anti-CD40 ant agoni stic anti body 100 jig (based on
NP- CG5) of a conpl ex of
4- hydr oxy- 3-ni trophenyl acetyl -chi ken y- gl obulin
conjugates (NP-CGG distributed by Professor Hitoshi
Table KI KUTANI, Res

GCsa
was

- gene

nou
tra

ity

earch

Institute for
sity) and al um (al um num hydroxi de gel)
ritoneal ly adm nistered to mce having a

t rratl@nr\kcrmmr{ wherebhv they were honozvaotes for

M cr obi al

Di seases,

ous. disra

bt @S erpatreniationmaiel) ng a

Secenfipger

nsgene of

a huiman

CD40 18ene

(YadoD et

al . 1006t .

| MuN®ama2004
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31%)1.480% S¢
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| myedi atxgl y

beypo,t h

° ati9en

SensyiZal

| 0153590 O
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N #E750d
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nT §% ghod

approprately about 3 mm square.

10. 0 f_;m %al |
velm (L BT DA kN NS S o - A

ant auriT 11 oo o eU asS A Ilcga:tl \"A Y CUITTUT UT
and 14 days after the sensitization, blood was _
- collected fromthe orbital _venous plexus. The anounts
Examplsr22nBiigglcafianficCIPY G gantdic pgibaditainpaetise sanger-bparingapodal
1 wer e.. neasured by the ELI SA nethod. The ELI SA net hod
(1) Rangoscells i'ed out as fol l ows. 50 pl/well of NP-bound

SR ) LE 1 0 0 o, YR O, 1) e

=
T

 irradiatbdVRHhSTEP rad@ius agd @ edobyelNiRcusd/ DR @RSk dolls whaé sboatancously

4C to cause NP-BSA to be adsorbed thereon. Next, the
grafted sufpahe hadnthaeesf.di Krdaydexditer thedzraft.the slee reg tumersghattiook there was

uper Bl ock,. manuf actured by Pierce Biotechngl ogy,. . .
meawréﬁﬁ c.(fa%%b%@gdn% WER AT 3178 of ;S9dapgDammaerd Bssified into

r ature carry ' n, ..each
sroups ERERANAEof eI U DR RENLO PRS0 gl oo or s
containf@Nte@ indi & those Sordp /s Bllrab BRIy tadiBSisteNRMb the amlerSBdakiig mice
diluted with PBS-T containing 10% Bl ock Ace- (50 :

_once ompfitewdith Yayemdaitid égnbosieasias welbbuyredundtil the uidt day. ahdiuman anti-

reacted at 37C for two hours. The micropl ate was
human eramedbunip KHABS a1t adyarasysad as a negaliie ceptlo0o- f ol d
(2)T24dci ution of a goat anti-nmouse g3 antibody or 1gM

a_r‘? ‘T’body | abel ed with al kal i ne phosphatase (Cosnp

% Tglcélkéé?ﬁﬁhpsﬂ’th%{ had aRadidaneubbuthReud paQak@idiHeDalR%r nude mice
three times were removed, and subcutaneously grafted 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

10 days after the graft, the size of engrafied 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 m 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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Ace (50 g/well) was added to each well, and incubated
at 37C for two hours. Next, the mcroplate was washed
with PBS-T, and then a col oring substrate solution (50
I /well, Signma 104, phosphatase substrate) was added
to each well. The absorbance at a wavel ength of 405
nm was neasured using a mcroplate reader. The results
: are shown in Figures 13A and B. In the figures, the
(3) Hd agideydi nal axis indicates val ues obtained by
converting a 10,000-fold dilution (in the case of

| 5@ )0 ocelBORbUso ot M 64T ealls(ierel i ctRmusly drhfted B the back of
anti body) of serum collected fromC57BL/6 M ce, to

eight-waikcold NemataB albs rudi etite (purdiiased framdChBAl Japar, dio). orié days after
_ aziﬂi ?l . The, 4D 11 anti body and the 1gGAP or |1gGAPE
the grafhthe sigs Arengerfied AwnersiEas HrasuIrd: | GrRned-brpring pegsi Kaving a tumor

e of S5 GBS0 LR T e 10
i j 1.0j t ffect of
voepGEBIC 0 ke 0 PN L 19 L g vos

intravenougi adnfimsRrdietoned cascetBe i® dnceldiethe Bk B8y, 3h& the tumor
shown in Figures 14A and B. The 4D11 antibody and the

size waggoamueady irtid dye Ind2By. r FHeismnke sheuntaifiaduefin BntiHNB antibody was
peri pheral blood significantly as conpared with the
used a3 g poRBHVE RPN dy. Administration of 100 g of the

C anti body did not change the ratio of B cells in
(4)Ca‘%%’?§%‘seen renoved 14 days after the antigen

28n30% ¢3RN k‘gfﬁ?&ﬂéﬁ RALAl ' f ix-
changed or t eﬁge o cﬁgnge l]t%r?gg&l’rﬁla e:ags.lyéiéggﬁgﬁ[gtof%% back of six

week-did ffernsle dalbiot ivd€DdRe ApiraBnBd Fone GURA asM, D). 13 days after the
cynonol gus nmonkeys 30 ng/ kg of | gGAP or |1 g&APE of a

graft, thpsize ghengafigd Wemoradrasmessencdd Candehbedringemicmhaving a tumor size

o 30 BERIE 5L e ERSHDL SSo LRSSl BLAPHAES 10 o 10

rd ' t. S i s of,, penipher al
o S, B oo AP AR Pk e 1 B RSt was
intraveftinshedikhiatbtesd io (GD2ehcRNbEéRRE nied tvitPeveaR [ﬁ:o%{jthe 13th day, and the

anti-CD45 antibody were used for each ce
wmor. §i¥§ pwas i measueadd utitile theatdidth afayposa thuneanc gblysionais antibody (hlgG)

fmaase%ir e&.usi r&g) 57 FACS to calculate the ratio of CD45
(manufyurediby Sigap (D) wesgised as,p pegaivecaMetln in Figure 15. In

i ' t. i & udj axi s, indicates t rati

e OB RO A S B B Bt
100-[{(mean tumor volume of 341G2Ser-administered group on the last measurement day -
mean tumor volume of 341G2Ser-administered group on the day of start of antibody
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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positive cells before antibody adm nistration. 1 to 7
days after the anti body adm nistration, CD20 positive
cells were reduced by about 40%in individuals to

whi ch the 1g&P anti body was adm ni stered. However, 4
days after the adm nistration, CD20 positive cells
were reduced by only about 20%in individuals to

whi ch t he IgG4PE anti body was adm nistered. The IL12

hangeGR MLk d |
© angerre hod. "%lt"'é’o FleeégtrB & %?n&ftﬁe\ﬁg%%?épgsgﬁh% gells, Hs 766T
cells aril Capaga élesS\Ee@@ﬂaspéctlﬁf& réh @afpgrature for 20 to 60

m nutes, and then cen uged at 3,000 rpmat room

_ tenperature for 15 nlnutes The 1L12 concentration in
the resulting serum was neasured using a nonkey |L12
Table 27| | sA kit (BioSource International Inc.). The results
are shown Tuwindi Gt 16. No increase in |L12
producti onybyidigati@ APE antibody was observed at any
bl 'ood colrt “EAPTPY Tam rsrshiGe §a A r'éi‘

roduction b A H+-H0 5 on the
gth day. «Exayml e 16: £r 4 ue/hged 5 Mgfhg agoni stic
ant i body | on_&#ReAnl glis nonkey del yed734@%
hypersen5|t|vﬂﬂé nmodeél Nine nal e £yndeBlogus nonkeys
were intradedsBddTy and i ntranmuscul ar [1P8$é%si tijzed
with TetanusCdpax@ d ( TTx)o3(48, LT/ ; 1penke, Seilken Co.,
Ltd.) to Tnduce delay&€d " hypersensitivity to TTx. At
the sane tine, 10 m nutes before the start of
R 4D | 1AP
TAORbASH 181 Bach ceft¥fle X TS B Bled PRt 8N 4o, ceo
animals three tines (once a week) to exami ne the
effect of 4D11GAPE on del ayed hypersensitivity. Under
Industr'tahAspllimbilﬁy by intranmuscul ar adm ni stration of

ket am ne, sensitization was carried out by
Anshone e %mwrﬂﬁ%ttb%wb@dp aptiRodip of He %ai@rat {ngention having a

constangfegﬁaﬁ(m wﬁrﬁ: %ﬁ;g}? % nétrcﬁ{ Fg%ﬁﬂ}# an Qﬁa&@a‘g félﬁ(ﬁ@t %w@nch apart

of the sﬁ@ét{u‘eecg‘ tﬁ’éﬁub@hﬁss is @Eﬁﬁ‘ﬁlﬁwmqupo@ gbthet d8RaQ nald Eecfuged ADCC
he thorax (10 gL/site, 0 to 10 Lfa/ for each ree

acuVltySﬂn‘dG(SI))C adlivilayshidd teintdih@gsiensdtivitgat lA@Gerdﬁx@l}amﬁb #ibody of the
hours after the elicitation, skin reaction at the
present Fienien h&%ﬂiﬁ@?fit@m exfoatrityiie é}%e@mssmgaqe%t@dn administered to
skinirr score. The

d .
a S“bjeciéggheg‘%flgo : DL%‘:‘% then wseim %5t i on in each
é@ EF{I@E‘&Oﬁ? %@ rfts B B%%H 3 ll?é[azt?ong\gﬁﬁd 1}{"ﬂn§es ecIHg thtll are hereml

are own | n- kIl gur strat on 0

| incorpofe¥dliiRReraticl ik @hir entirety.

. Sequence Listing Free Text

SEQ ID NOS: 2 to 36: Synthetic DNAs
SEQ ID NOS: 49 to 130: Synthetic peptides
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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 time was allowed to stand
at roomtenperature for 20 to 60 m nutes, and then
centrifuged at 3,000 rpmat roomtenperature for 15
The antibody titer in the resulting serum
was neasured using the ELI SA nethod. The ELI SA nethod

Was GRh&k e ehadtdf aaﬁoneabﬂapmmmvﬁg laﬂ\@itégoﬁlﬁucmﬁw(y@a ble
‘H' lélﬂaé%ﬁ té%% @a“qlerem tR(? heea A Lllea f)mprlsgs %célon%ant reg%ng] TIV! reg @' I%t €
HpEUbEOA vigy at deast qug apigsasidrdeletedoor substitnicdy Qfe‘ﬁ“}t #é?aébwle
khJﬁo acidheldsd perana tsaidtdeletion, Cubgautibachr additioa bking chpably of
ﬁﬂ%ﬂ&@@ﬁﬁﬂﬁﬂﬁ%ﬁﬁ%%%ﬁﬁ%u a?§?H§?QIrooﬁ%ﬁgﬁ%éﬁgﬁﬁPé
%ﬁﬁ??ﬁgggﬂﬁﬁﬁ%tPﬁg Then, each well was washed with

9 ph %HJA@} Enairnliha fn%no&&’rﬁﬁan‘ﬁ)amﬁ%tzﬁg B BB %%%J%@%Qpagg

ach rumdiluted wth.

t

el b R, Wikt RS iy R st Pty sgiop g from
Hihar Ig@ﬁ with ghledst engtamens: acid: subistimnteid; sl sustituigrs betaieapiabieof
p@adtingetht fordatbn dfabaiSesbnaing be@aa el haivy fcB&H, wherein said

&E&Iggg ﬁ:ﬁm %dst%ela&%&?%re B sgﬂ 8% cﬂtsﬁmg’@ﬁm\t?ﬁﬁﬁ@&
B80S hich et n?@é;eaw ms‘sw gk @tm?law afﬁasﬁg &
ﬂquﬁﬂMK%BW€thsﬁﬁﬂidase (Nordi c Innunology) with

PBS- T cont g 0.5% BSA pg/ wel ) was added t
JeachAiERYY, Cié‘ﬁd’rf] P H}S’B‘Pféét)“é]oangg’f-’dﬁg@ WS MLHR8PRIEHG AR Y A capghls
cﬁbuﬂmgmb@DM)wm@wmﬂwthﬁdEmmummm&shedEWmUthB$ﬁwmiﬁmd
40»91|tlp£t 16t ond HBmb &l §ub§%f$&,' 91 sidHRte lg dapable of

nyJ e ocnl o e +. agueo en .

%f?%‘%g @;%ﬂ%@ gy 8 oS fpon TnE TP Bl A G haig
erheftaminst acidy I therransignt faen is apstitytion of sqingwith ppoling &
proaadle p28 whieh Mdleéfaib(bmé Eboidytext dstie Kabmet slesddnacteasmgaor
BB RSt hﬂd/o?@ BeihlsGE bR flith dFaltfholdifls AROLAANGC

nor e. titer was
r%@blﬁs iR lfﬂsﬂw WE%&IH%'Y ¢ aicf osiah 24 sgadicated by
thfi B tnidexns ifikabatebglul t s are shown in Figures 18 and 19.
Adm ni stration of 1 /kg o 4Eﬂ1GAPE suppressed the
47T Aol Tuosh TN diE PHORy e CRE PG am e of
clai0.to ¥When 10 ng/ kg of 4D11GAPE was administered, the

ant I _bo -
5. 'l%e ggavy chain according to any one of claims 1 to 3, wherein the heavy chain
comprises a variable region from a heavy chain of a monoclonal antibody produced by
the hybridoma 4D11 (Accession No. FERM BP-7758).

6. A monoclonal antibody consisting of the heavy chain according to claim 5 and a
light chain comprising a variable region from a light chain of a monoclonal antibody
produced by the hybridoma 4D11 (Accession No. FERM BP-7758),

7. The heavy chain according to any one of claims 1 to 3, wherein the heavy chain
- comprises a variable region of the polypeptide represented by SEQ ID NO: 46.
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titers were below the detection sensitivity at any

bl ood col l ection point. 59 Exanple 17: Effect of

anti - CD40 antagoni stic anti body on pl atel et thronbus
formati on Bl ood collected froma heal thy human was

di vided into four aliquots (each 6 m). Control hunman
| gAPE, control nouse | gQ&a, human anti-Hunman CD40

| gAPE (4D11) and nouse anti-human CD154 | g&a (5C8)
were respectively added to the fractions so that each
#r act4 senerkalang %@% gonststreetitthedheparehen according torplaimay frdz
pightfchan conypivagb eariablE rpgoild e poGpepidy represenged by SEQ 1D NO:
agl | agen-coated Petri dish were assenbl ed according to
the attached instruction. The blood treated with

Var i dUs bty dheidisesording tceeisel viherefinl teheavy ghiih gomsisendfer
aémaamﬁgrlb&tlblh plovided By 2R Wngoth8 BRAAI s8dueR&STréth tHe RIeptideO

%, ﬁﬁ%@mﬁ@’%m nutes. Thereafter, a 4%

hyde phdsphat e buffer was caused to flow

lmnt 0 A hﬁnmﬂr%ﬁt/aboatp c&isﬁ@{g%fﬁl{é%a fain a&@ﬂdmgao aﬁiﬁﬁg and a
S 1O e
i;%ﬁ;att%ﬁ on51 % Qa e aflmngn%ortion Hnrovtm},]ed %ﬁeetmovm& %1%31%31 sequence
%é‘&FP"b’P%H Weﬂﬁdéyﬁ%f]%N@t 1€¥pecific PE-Iabel ed
: b d fl
e, By Sy 20os ROOERL pih e R 500S e

bost cefliramprisngpnicrurarion Vear R hnrdynus leatiderpressnied by S
mysoPBY 4D 11) forned a pl atel et aggregate on the

col l agen-coated Petri dish, as the blood treated with
the ddwtmenocional By agogling moglaife f, Whereinghg gepnoclonal
tuitgiidg disvprbduced use a &uokt cellustaiprisRkbeh ¢xprRaioai wctothalmpm

ﬁlerﬂoﬂlhﬁa&;ﬂde éﬂﬂgéﬁ C[ﬁ SEGBTRY. 839 Sha @bt Roresented

anti - 0 antagoni stic ant’i body Constant
B%Sll%hﬁ%dﬁlr ed antibodies of the 4D11 antibody were

npayr rh%,r:r I @Q@n
g%/)al %altﬁlg%oer&gn%l E;(‘Fnlgl)ltSillJlj%e&fgu %g%uziﬁgh t%lllsﬁgég !
rBEOR SEHYLRom AR 1EGH PP A YBHATE PRPTCP A8 SEpRf o
lawwclmﬁlzawbpdv HEKQ@Q hyethe ybwedoma 4P geccpdsidn Ho. FERM
BY-0758), Nwiferéif keHAR al AORIHENER WilleH Faadicadd B @6 HU ingbticid

Igﬂrl?%theb Qlf 8 é&bsMu%l; %ﬁ@ 6)?0[1119 % cn{epawggs%ﬁh 23%?1&1 ﬂqﬂdlcated by
eV dnger &% in Kabaiet aly psesubbititqday ity glptapioragidgn dhy cqptant region

detiesipian Butbarf Ig6H, 4ndHd lighOghainThieiclohdsgoneable cagtoarftont aliglte
Jh&i8 W tal fiéhoaldhal RAHYo & Yrbiduc N ﬁy ‘ﬂ@shyﬁﬁ@(ﬁiﬁ £01 VBA RBssfonded,
Ef]iﬂb}[fsﬁyig’é}. colum (Tosoh Corp.)

14. A monoclonal antibody consisting of a heavy chain which comprises a constant

region derived from human IgG4 and a variable region of the polypeptide represented
by SEQ ID NO: 46, wherein serine at position 228 which is indicated by the EU index
as in Kabat et al. is substituted with prorine and leucine at position 235 which is
indicated by the EU index as in Kabat et al. is substituted with glutamic acid in the
constant region derived from human IgG4, and a light chain which has a variable region
of the polypeotide represented by SEQ ID NO: 48.

15. A polynucleotide represented by SEQ ID NO: 139,
16. A polynucleotide represented by SEQ ID NO: 141.
17.  An expression vector having the polynucleotide according to claim 15.

18.  An expression vector having the polynucleotide according to claim 16.
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result, it was found that the oligoner content
increases in proportion with the incubation tine, and
A/ 2/ 4 produces an oligomer easiest, (APE second
easi est, &Ser third easiest, and AP fourth easiest
(Figure 21). 60 Exanple 19: Effect of inhibiting skin
graft rejection by anti-CD40 antagoni stic anti body A
graft collected fromthe tail of DBA/2 mce was

rafted into the side dorsal thorax of C57BL/6

e Kgromeaiony @i haneils rebgedhotives 2eqedicgrotifgs WharddBy

d di d
%ﬁﬁy ﬁ’éﬁr @1}]&%%%1}{% At g}&){%sg Er;]nsve%y acg?l‘gllqg %%E“ &L?CD4IOS gr] g ﬁte °

and Atﬂa;a cei%o%fﬁsﬁi@&w fﬂ}lpi‘@goﬂ/\ﬂ'et:ﬂ@r RedhiaSloRirh 8. Seven
days. 100 g of a test substance 4D | APE or a
Y hirdiost colbernapdsingihs taresdont wotptascdrding towkim 19, 2, 4, 7,
1 and /s after the skin graft, respectjvely.
23 PriPesTS @rﬂgifl ing £ NEKY FIBH By geotlg &itibegyp comugisye they
#iets | of agiltating @Lhoantdllbadyrdingds claih 28perad ¢wpeamedum; and
Sk SRRATEhatnQf Ainbnd¥o8 A adivddy BorR BE QhIRrd A& ORERRL deN
and 1, 4 and 9 days after the operation. The results
3t ghpwpess of Piggueisg 2 2nonPhlgndeintiyodyn comprfiting hiestspk ofi
BESurimDaR! N&E defl BRofdignitd i SaRt 22 Nnt H&uiture medium; and

P d, with th
SR TRl b BUBRE SRIPALBR: L T, 1 080 o
6540 AR S&kiON cérﬁpobaumnipﬂmgth@ﬁbﬁociohn BRibbIPIcEREhOR

B, ‘%)éf el SU 1 40 2 o M RIR a4
RANC MRAbhEmeREAN c&ﬁﬂdsmbh rfl@coi"&ng7@6:_fa1ﬁ1@5%ed fd-f Tekafition

;
grng?agﬁle%? o{l %ansélazg Zﬁj&ﬁgg rau?e.]%ﬁlunels_’% ge?%é,l.rarllg%a v %lood Cg)tt ing o
EP@E§HEEWQW¥% trypS|n and harvested, and Ranos was

g’ﬁ (er Sr&lgn%cl%nal antlborﬁla g&co?c‘rllngal! go%é,\efr C?m%‘u?"fg !60 dafzr?t% ng
14 gfprmuSEoﬂﬂ ME@QBérof TIECIIOR | 4| ﬁ@at@mf@fr tropslapl EgiRetiay
bytoiatiiching gisehseks allerds EDBd0d Oclobtig sfactoi VIIHZ iigtebiand SHere
thmaé%éd c%ﬁa%n?éa‘éhﬂﬁnsﬁm S [rdndeRal aﬁlfiﬂoggto da Agkpat i on at
4C m nutes, the ce S were washne wth the

2%. ai Usmgf tb&Jiﬁlﬁl&fclobMAaﬁtﬂzodﬁﬂudorﬂﬁg @ atyRas dedaiing 4,6, 8, Abihd
g L4 %} ;?}Bdﬁmpefm hSRALeu D oIRGB 'ugéa fo¥ révéﬂ%tah:ﬁ'r n

B|otec I at es, nc
P RioBient SRR P ApvBRifegtes algt or Waod Ping
fpeﬂor §III inhibition.

29. A polynucleotide provided by removing the portion encoding
the signal-sequence from the polynucleotide represented by SEQ ID NO: 139.

30. A polynucleotide provided by removing the portion encoding
the signal-sequence from the polynucleotide represented by SEQ ID NO: 141.
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were washed with the staining buffer tw ce, and

anal yzed w th FACSCal i bur (manufactured by BD

Bi osci ences). The sane anount of a hunan
anti-2,4-dinitrophenol (DNP) antibody was used as a
negati ve control. The analysis was carried out using
Cel | quest (manufactured by BD Bi osci ences) as data
anal ysis software to cal culate the nmean fl uorescence
intensity. 61 As a resul ABSRRMST T24, Hs766T and
Capan-2 had a mean fluorescence intensity obviously
hi gher than that of the negative control when stained

Mth 341&2Ser, apd thus _expression of CD40 was .
OR¥tARG L 2 Relcnialn thefapeptie at-Ia40, Aptibadside RIBBAR thich mutant has

i ' 5 %1 S '
recuced DL B QOGNS Wapf © be biiad ns Bparleriligegry A mutan
of an agbni¥id SHANAN4(PantfRUY, ScoiRinkaaRAELH YA Yr SIIREREEES hiledst one amino

mediumto nmake the total volunme of 100 L in a flat
acid in thetconstaiGegioh lto pddate theraD G aaiddoreCiDOyackadtieo thereiadi@sa mutant of an

and Hs766T, Capan-2 and T24 were -cultured for 66
antagoni§g pgti-Jodth antibo dunepmprisingotfrlgast oag peeetiere py subsbigiomép the constant
oo oo with 34132 at cepntration . of 1 ng/m_ to 1,00 .
region fypulice FhE SOCE s IESER igoih b e stz Jeast a hinge

: s | ed thym di ne (manufactured by

quond%ﬁ%@@k%ﬁ%é%oscﬂ n%es) was. added and cultured at 37C

in the presence of 5% CO2 for six hours. Ranos cells

were harvested on Printed Filtermat A (manufactured

by PerkinElnmer, Inc.) using a 96 mcro cell harvester

(manuf actured by Skatron Instrunents, Inc.), and

covered with a sanple bag (nmanufactured by

Perki nEl mer, Inc.). 12 nL of Betapl ate Scint

(manuf actured by PerkinEl ner, Inc.) was added, and

the R-ray dose was neasured with a liquid

scintillation counter (Pharmacia 1205 Betapl ate:

manuf act ured by Pharmacia Corp.). Hs 766T cells, T24

cells and Capan-2 cells were respectively harvested

on Unifilter (manufactured by PerkinEl ner, Inc.) using

a harvester (manufactured by PerkinEl nmer, Inc.). A

speci al seal was attached to the back of each filter,

and 20 gL/well of M croScint 20 (manufactured by

Per ki nEl mer, Inc.) was added thereto. The Garay dose

was nmeasured with a scintillation counter (TopCount:

manuf actured by Packard Instrunent Co., Inc.). Data

were expressed as cell survival rates (% obtained by
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di viding a mean of triplicate neasurenents obtained in
three independent tests by a value of non-treatnent
control. As a result, the cell survival rates were
reduced in all cell lines depending on the 341&Ser
concentration (Table é@ M&ﬁ Q}?ﬂg ng 100 ng/ m of
341&2Ser, the Ranps c QUE E {} rate was 58% the
T24 cell survival rate was 22% the Hs 766T cell -
survival rate was 15% and the Capan-2 cell survival

<110> RIFENVERER Us B4 1G2SgE, was found to have activity of
inhibiting gromh of Ranos cells, T24 cells, Hs 766T

cells and Capan-2 cells. 62 Table 1 Cell survival
rate Cell line 341 &Ser concentration (ng/m) 1 10
<120>19mut@00of Rawb<DIB.a40%odE. 68% 57. 77% 55. 26% T24
97.94% 50. 72% 21. 97% 25. 35% Hs 766T 34.67% 21. 50%
14. 67% 15. 18% Ca an-2 100. 94% 85. 34% 76. 76% 72. 89%

. Effect of anti-CD40 agonistic anti body on

<130>E%E_gg%{_§ er-bearing nodel (1) Ranos cells

Si x-week-ol d femal e Bal b/c nude m ce (purchased from

CLEA Japan, Inc.) were irradiated with 3Gy radiation,
<14p>and 2 x 107 cell s/ nouse of Ranpbs cells were

subcut aneously grafted into the back thereof. 1.6
<141>days after the graft, the size of tunors that took

there was neasured. Cancer-bearing mce having a

tunor size of 50 to 170 nmB were classified into

%lrrou s each consisting of five mce. 100 tg/nouse of
<1560> 12&@61131@3880| ution in 200 | of PBS containing 1%

‘ e serum) was intravenously adnmi nistered to
' <151>%g§_&§1ﬁ)£r-beari ng mce -once on the 16th day, and the
tunor size was neasured until the 47th day. A human
anti -

<1607 142
. <170> PatentIn Ver. 2.1

210> 1
211> 175
<212> PRT

<213} Homo sapiens

<400> 1
Glu Pro Pre Thr Ala Cys Arg Glu Lys Gln Tyr Leu Ile Asn Ser Gln
1 | 5 10 15

Cys Cys s‘er Leu Cys GIn Pro Gly Gln Lys Leu Val Ser Asp Cys Thr "
20 25 : ' 30
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human serum al bum n (HAS) anti body was used as a
negative control. (2) T24 cells A T24 cell mass that
had under gone subcut aneous passage in the back of nude
mce three tinmes were renoved, and subcut aneously
grafted into the back of six-week-old female Balb/c
Glu Phed@&umiibe Thpwlaaselkuf PamCE BAy JApaser 6NRCPle LEhe tunor
: cell nmass to be grafted is appropriately about 3 mm
squate. 10 days aftedd the graft, thetssize of engrafted
tunors was neasured. Cancer-bearing mce having a
tunor size of 80 to 200 N8B were classified into
roups,each nsjsting of five m.ce. 100 gg/ nouse of
Asp iy Bpoash (ze SN e dfis: e bts §1n dis s Teoftanm ng 1%
de nouse serunh was intravenou%by adm nistered to
the cancer-beari a mce once on-the 10th day, and the
tunor size was neasured until the 29th day. -The sane
anount of a human anti-DNP anti body was used as a
Pro Mmadaiil 8 canhe! (
' ceIIs/%%Lse %?Q&El?%g%@%gF?gﬁ&ﬁﬁé??ﬁ ?ﬁ%aﬁgéggPy
65 grafted into ¥thhe back of eight-week-old femagge Bal b/ c
nude m ce (purchased from CLEA Japan, Inc.). 16 days
after the graft, the size of engrafted tunors was
neasured. Cancer-bearing mce having a tunor size of
Thr I3g Gys HaoCymBlunéle @yabwi Hielys dho SgrdilpsAleaths
consi sting,of five mce. 100 gg/nouse of 341&XSer (a
sol ution 199 200 Al of PBS ¥ntai ning 1% ni¥e nmouse
serum was intravenously adm nistered to the
cancer-bearing mce once on the 16th day, and the
Glu Sk [ r [ .yJhe sane
aﬁg}gﬁtvagf&? Ilgﬁssnégggﬁ%ll% airjl%cl) E}ggypﬁ\%artgydﬁ%eﬁ%as a
negatiM® control. (4) 1@gpan-2 cells 2 40106
cel |l s/ nouse of Capan-2 cells were subcut aneously
. grafted into the back of six- week-old female Bal b/c
nude m ce (purchased from CLEA Japan, Inc.). 13 days
Gln The Adp TreGlygYadf Ber tke ToirzB eofye il &io diystRnwoVal was
neqi red. Cancer-begéing m ce having a tunor size of
30 130 M8 were €Y assified intolg5oups each
consisting of five mce. 10 or 100

Gly Phe Phe Ser Asn Val Ser Ser Ala Phe Glu Lys Cys His Pro Trp
130 135 | 140

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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g/ nouse of 341&Ser (a solution in 200 | of PBS
contai ni ng 1% nude nouse serunm) was intravenously
adm nistered to the cancer-bearing mce twi ce a week
fromthe 13th day, and the tunor. size was neasured
until the 34th day. A human pol ycl onal antibody (hlgQ
212X H¥huf actured by Sigma Co.) was used as a negative
: control. The tunor growh inhibition ratio.(TAR) was
213 Ardiideédaarerfet he fol | owing formula.  100-[{(mean
tunor vol une of 341&2Ser-adm ni stered group on the
| ast neasurenent day - nean tunor vol une of
¢9220x341&2Ser - adm ni stered group on the day of start of
anti body adm nistration)/(nean tunor vol une of
<223NBER M of Ot ;7 AQU] N AIE APAHR. Glat e | ast
nmeasurenent day - mean tunor volune of negative
control -adm ni stered group on the day of start of
anti body admnistration)} x 100] As a result, TAR
<400>eXceeded 100% in the T24, Hs766T and Capan-2
cancer-bearing mice, and a decrease in the tunor
atatggblegneconaizsobsetvegicih cthetpgce. On t he ot her hard,
TA@R was 73.4%in the Ranps cancer-bearing mce, and
an increase in the tunor volune was considerably
suppressed in the mce (Table 2). Figures 23 to 26
respectively show the 64 change in the tunor volune .
" ¢210>04 cancer-bearing mce to which Ranpbs cells, T24
cells, Hs 766T cells and Capan-2 cells were
211orespectively engrafted. Table 2 Tunor growth
inhibition ratio _ Cell Iine Amount of 341Q&2Ser
<212>dk ni stered 10 g/ head 100 |tg/ head Ranobs - 73.40%
T24 - 109.05% Hs 766T - 108.55% Capan-2 103.49%
<213>14r3i1Di@dsl Sequence

220>

<223> Description of Artificial Sequence:Synthetic DNA

<400> 3

atatggatec tcatttacce ggagacaggg agaggctc - 38

£210> 4

211> 40.

<212> DNA

(213> Artificial Sequence

<220

" <223> Description of Artificial Sequence:Synthetic DNA
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The inhibition ratio in each cell line is a value on

the |l ast neasurenent day. |Industrial Applicability As

shown in the Exanples, the anti-CD40 anti body of the

present invention having a constant region into which

a mutation is introduced and an anti-CD40 antibody in
<400>whi ch a part of the structure of the subclass is
: substituted with that of another subclass have reduced

atalgatRec aGEERFEECE\CaARERICDIC caeqdteagy, while maintaini Mg its

activity. Accordingly, the antibody of the present

i nvention has the reduced cytotoxicity to

CD40- expressing cells when adm nistered to a subject

as a therapeutic antibody, and thus can be used with
c210ps@fety. Al publications, patents and patent

applications cited in this specification are herein
211> ygorporated by reference in their entirety. Sequence

Listing Free Text SEQ 1D NOS: 2 to 36: Synthetic DNAs
<212>38@ I D NOS: 49 to 130: Synthetic peptides 65 CLAI M5

1. A heavy chain of a nonoclonal antibody having an
213> ahntafiorinbtSequarcti vi ty capabl e of binding to CD40,

wherei n the heavy chain conprises a constant region

derived froma human I1g&4 with at | east one am no
<220>aC|d del eted or substituted, or with at |east one

am no aci d added thereto, sai d del etion, substitution

' [ bei g Ga bl e of. onot i the formation
<223>g¥85?ﬁ123tg°n8°g %&I hg IBES\‘R%%‘WC?PF@P‘%‘E%E@/ D@%ai ns, and
i ncreasing or decreasing ADCC and/or CDC. 2. A heavy
chai n of a nonocl onal anti body having an antagoni stic
4oy ectivity capable of binding to CD40, wherein the
heavy chain conprises a constant region derived froma
gtittdiegarickaLdbtag tshgatc | east one am no acid substituged,
sai d substitution being capable of pronoting the
formation of the S-S bonding between the heavy chai ns,
wherein said substitution of am no acids in the
constant region is substitution of serine with proline

210> #
<211> 38
<212> DNA

<213> Artificial Sequence

220>

<223> Description of Artificial Sequence:Synthetic DNA

<400> 6

atatggatcee tcatttaccc ggagacaggg agaggete 38

<2100 7

211> 26
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position 228 which is indicated by the EU index as in
Kabat et al, and increasing or decreasing ADCC and/ or
CDC. 3. A heavy chain of a nonoclonal antibody having
an antagonistic activity capable of binding to CD40,
wherein the heavy chain conprises a constant region
212>48¥4 ved from human g4 with at | east one am no acid
; Substituted, said substitution being capabl e of
<2K9p&@ﬁ3f?ﬁ% %ﬁ@emﬁrnation of the S-S bonding between the
heavy chains, wherein said substitution of am no
acids in the constant region is substitution of serine
¢2o0>WM th proline at position 228 which is indicated by
the EU index as in Kabat et al, and increasing or
<223>UBGBAN BY ADG i AL Sel e iRt AL 1 SAd Substitution
of amno acids in the constant™ region is substitution
of leucine with glutam c acid at position 235 which is
indicated by the EU index as in Kabat et al. 4. A
<400>mbnocl onal anti body conprising the heavy chain
according to any one of <clains | to 3. 5. The heavy
ggccledrae nccgeediicdh rigasas any one of clains 1 to 3, wher2éin
the heavy chain conprises a variable region froma
heavy chain of a nonoclonal antibody produced by the
hybri doma 4D11 (Accession No. FERM BP-7758). 6. A -
nonocl onal anti body consisting of the heavy chain
<210>8¢cording to claim5 and a light chain conprising a
variable region froma light chain of a nonoclona
<211>a&8wt i body produced by the hybridoma 4D11 (Accession
' No. FERM BP-7758), 7. The heavy chain according to any
212>d@Na of clains 1 to 3, wherein the heavy chain
. conprises a variable region of the pol ypeptide
213> taptidisént SgatyrcSEQ | D NO 46. 66 8. A nonocl onal
anti body consisting of the heavy chain according to
claim7 and a . light chain conprising a variable
<220>region of the polypeptide represented by SEQ I D NO
48. 9. The heavy chain according to claim1l1, wherein

<223> TRENPRYN 6PAR; AR5 8LSuBEe Bynthetic DNA

<400> 8

atatggatee teatttacce ggagacaggg agagge 36

210> 9

211> 30

{212> DNA

<213> Artificial Sequence.

<220>

{223> Description of Artificial Sequence:Synthetic DNA
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remai ni ng portion provided by renoving the signa
sequence fromthe pol ypeptide represented by SEQ ID
NO 140. 10. A nonoclonal antibody consisting of the
heavy chain according to claim9 and a |ight chain
consi sting of a remaining portion provided by renoving
{400t he signal sequence fromthe pol ypeptide represented
: by SEQ ID NO 142. 11. The heavy chain according to
agggattadenedgatodienegagtetretheavy chain is produced by &g
host cell conprising an expression vector having the
pol ynucl eoti de represented by SEQ ID NO 139. 12. The
nmonocl onal anti body according to claim4, wherein the
nonocl onal anti body is produced by a host cel
<210>C ri sing an expression vector having the _
pol ynucl eoti de represented by SEQ ID NO 139 and the
¢211>P9) ynucl eotide represented by SEQ ID NO 141. 13. A
nonocl onal anti body consisting of a heavy chain which
<212>CHONIPr i ses a constant region derived from human | g4
_ and a variable region froma heavy chain of a
<213>nit9€l daalSeanticeody produced by the hybridoma 4D11
(Accession No. FERM BP-7758), wherein serine at
position 228 which is indicated by the EU index as in
Kabat et al, is substituted with prorine and | eucine
<220>at position 235 which is indicated by the EU index as
%&éKabat et al. is substituted with glutamc acid in
223> hpscrgtdtmal fddfwial depvapen InshatheriA 1 g4, and a
l irght chain which has a variable region froma I|ight
chai n of a nonocl onal anti body produced by the
<400> hypridoma 4D 11 (Accession No, FERM BP-7758). 14. A
nonocl onal anti body consisting of a heavy chain which
aaggaCRAPricaesmtat € QagtRA0tet regi on derived from human lgGA
and a variabl e region of the pol ypeptide represented
by SEQ ID NO 46, wherein serine at position 228 which
is indicated by the EU index as in Kabat et al. is
substituted with prorine and | eucine at position 235
<210>\q@ich is indicated by the EU index as in Kabat et al.
i‘s substituted with glutamic acid in the

211> 23
<212> DNA

<213> Artificial Sequence

220>

<223> Description of Artificial Sequence:Synthetic DNA

<400> 11

tgatcatacg tagatatcac gge 23

<210> 12

- <2115 23
6/88



constant region derived fromhuman 1g&4, and a |ight
chain which has a variable region of the pol ypeotide
represented by SEQ I D NO 48. 15. A pol ynucl eoti de
represented by SEQ ID NO 139. 16. A polynucleotide
represented by SEQ ID NO 141. 17. An expression
<212V@Nﬁor haV|ng t he polynucleotlde according to claim
‘ An expression vector having the
<213b6¥?ﬁh@#ﬂ08@3@ﬂgtcord|ng to claim16. 67 19. An
expression vector having the pol ynucl eoti des accordi ng
to clainms 15 and 16. 20. A host cell conprising the
<220>xpression vector according to claim1l7, 21. A host
cell conmprising the expression vector according to
st eII co s ng e expression
<223>\°/28%J£}&1§000(§%%§$g a&l g C}nelﬁ)e P@Qess of
produci ng a heavy chain of a nnnoclonal anti body,
conprising the steps of. culturing the host cel
<400yag¢gording to claim20 in a culture nedium and
obt ai ning a heavy chain of a nonocl onal anti body from
tgatcdahacec bhgaietcaangfcor t he host cell. 24. A process gf
produci ng a nonocl onal anti body, conprising the steps
of: culturing the host cell according to claim22 in
a culture nedium and obtaining a nonocl onal anti body
fromthe culture and/or the host cell. 25. A
<210>p¥;n$rmaceutical conposition conprising the nonocl ona
i body according to any one of clainms 4, 6, 8, 10
¢211> 12 to 14 as an active ingredient. 26. The
phar maceuti cal conposition according to claim25 used
<212>f o prevention or treatnment of transplant rejection
aut oi nmune di seases, allergy or blood clotting factor
<213>Vittifiaihl Bedguente 27. A nonocl onal anti body accordi ng
to any one of clainms 4, 6, 8, 10 and 12 to 14 for use
in a.method of prevention or treatnment of transplant
rejection, autoinmune diseases, allergy or blood
<220>clotting factor VIl inhibition where the nethod

<22 RE R85 adm i stering Lhe monogl anglantibody to a

<400> 13

gggtacgtee tcacattcag tgatcag 27

<210> 14
<211> 39
<212> DNA
<213> Artificial Sequence

<2205

5

<223> Description of Artificial Sequence:Synthetic DNA

7/88



28. Use of the nonocl onal antibody according to any
one of clains 4, 6, 8 10 and 12 to 14 for production
of a pharnmaceutical conposition used for prevention or
treatnment of transplant rejection, autoimmune
di seases, allergy or blood clotting factor VIII
<400% A#i bition. 29. A polynucl eotide provided by renoving
: the portion encoding the signal-sequence fromthe
ttigqset s aetedot iddecqespit@gsbratédetmge SEQ | D NO. 139. 30.3R
pol ynucl eoti de provi ded by renoving the portion
encodi ng the signal-sequence fromthe pol ynucl eotide
represented by SEQID NO 141. 68 ----------- ABSTRACT
A nmutant of a potentially therapeutic anti-CD40
<2102pE1 body is provided which nutant has reduced ADCC
and CDC activities designed to be optim zed as a
<211phar maceuti cal agent. A nutant of an agonistic
anti-CD40 anti body, conprising nutation and/or
<212>sDiystitution of at | east one amno acid in the
constant region to reduce the ADCC and/or CDC
{213>asttiivi¢iaésSdgnencei n, and a nutant of an antagonistic
anti-CD40 anti body, conprising at |east one nutation
or substitution in the constant region to reduce the
-~ ADCC and/or CDC activities therein, both nutants
<220>having at |l east a hinge region derived froma human

. 1g&2..69, S \ LI STING <110> Kl BEER KABUSI K
,<223>K%3§FW6%F&@5%%{%&% ueheef S@éh%tlaﬁ{’%ody <130>
PH 2356- PCT <140> <141> <150> JP 2003-431408

<400> 15

tgatcatacg tagatatcac gge _ 23

<210> 16
<211> 36
<212> DNA
213> Artificial Sequence

220>

<223> Description of Artificial Sequence:Synthetic DNA

<400 16

acagttgage geaaatgttg tgtcgagtge ccaccg. 36

¥

216> 17

211> 27
| "8/88



<151> 2003-12-25 <160> 142 <170> Patent In Ver. 2. 1

<210> 1 <211> 175 <212> PRT <213> Hono sapi ens <400>

1 GQu Pro Pro Thr Ala Cys Arg Qu Lys A n Tyr Leu lle
Asn Ser An 15 10 15 Cys Cys Ser Leu Cys G n Pro

Gy @n Lys Leu Val Ser Asp Cys Thr 20 25 30 1/88 du
<21223ﬁéAThr du Thr Qu Cys Leu Pro Cys Ay Qu Ser Au

: Phe Leu, .35 40 45 Asp Thr Trp Asn Arg Au Thr His Cys

C13ystigipial JequerceTyr Cys Asp 50 55 60 Pro Asn Leu Gy

Leu Arg Val G n An Lys Ay Thr Ser Au Thr Asp 65 70

75 80 Thr Ile Cys Thr Cys Au GQu Ay Trp Hs Cys Thr

<99er GQu Ala Cys 85 90 95 G u Ser Cys Vval Leu H s Arg
Ser Cys Ser Pro Ay Phe Ay Val Lys 100 105 110 dn

<2233 b&sAigeithr i Y3 Bl Gu Pro Cys

Pro Va . Qf%tdy%%g?eg@qé&%ﬁe t!e]étggr n Val Ser Ser
Ala Phe Qu Lys Cys His Pro Trp

400> 17

gggtacgtee tcacattcag tgatcag 27

<210> 18

211> 31

<212> DNA

213> Artificial Sequence

220>

{2237 Description of Artificial Sequence:Synthetic DNA

<400> 18

ggtgttgctg ggcttgtgat ctacgttgea g 31

210> 19

211> 31

<212> DNA

213> Artificial Sequence

220

3

{223> Description of Artificial Sequence:Synthetic DNA

9/88




130 135 140 Thr Ser Cys du Thr Lys Asp Leu Val Vval
AGn dn Ala @y Thr Asn 145 150 155 160 Lys Thr Asp
Val Val Cys Gy Pro A n Asp Arg Leu Arg Ala Leu 165
170 175 <210> 2 <211> 39 2/88 <212> DNA <213>
Artificial Sequence <220> <223> Description of

<400>Ar2 i ficial Sequence: Synthetic DNA <400> 2 atatgctagc

: accaagggcc catcggtctt ccccctggc 39 <210> 3 <211> 38

ctgcaaa>gdbhliicaald Iragdranibdd ci al Sequence <220> <223>31
Description of Artificial Sequence:Synthetic DNA
<400> 3 atatggatcc tcatttaccc ggagacaggg agaggctc 38
<210> 4 <211> 40 <212> DNA <213> Artificial Sequence

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

gggtacgtee tecacattcag tgatcag 27

v

(210> 22

<211> 31
 10/88



<220> <223> Description of Artificial

Sequence: Synthetic DNA 3/88 <400> 4 atatgctagc

accaagggcc catcggtctt ccccctggcg 40 <210> 5 <211> 26

<212> DNA <213> Artificial Sequence <220> <223>

Description of Artificial Sequence: Synthetic DNA
212x4B3> 5 gttttctcga. tggaggct gg gaggcc 26 <210> 6 <211>

38 <212> DNA <213> Artificial Sequence <220> <223>

7 213peydifistirbrbeatiendeti fi ci al Sequence: Synt heti c DNA

<400> 6 atatggatcc tcatttaccc ggagacaggg agaggctc 38
<210> 7 <211> 26 4/ 88 <212> DNA <213> Artificial

<220§equence

<223> Description of Artificial Sequence:Synthetic DNA

400> 22

ggtgttgetg ggettgtgat ctacgtigea g 31

<210> 23

<211> 31
<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:Synthetic DNA

<400> 23

ctgecaacgta gatcacaage ccagecaacac ¢ ' 3l

210> 24
211> 23
<212> DNA

<213> Artificial Sequence

220>

223> Desqription of -Artificial Sequence:Synthetic DNA

11/88



<220> <223> Description of Artificial

Sequence: Synthetic DNA <400> 7 ggcctcccag cctccatcga

gaaaac 26 <210> 8 <211> 36 <212> DNA <213>

Artificial Sequence <220> <223> Description of

Artificial Sequence: Synthetic DNA <400> 8 atatggatcc

<4007t Bat t t accc ggagacaggg agaggc 36 <210> 9 <211> 30

: <212> DNA <213> Artificial Sequence <220> <223>

tgatcBbmer fqpiolvaofgghrti fici al Sequence: Synt heti c DNA 235/ 88
<400> 9 aggggtccgg gagatcatga gagtgtcctt 30 <210> 10
<211> 30 <212> DNA <213> Artificial Sequence <220>

<210> 25
211> 27
<212> DNA
<213> Artificial Sequence

220>

<2237 Description of Artificial Sequence:Synthetic DNA

<400> 25

gggtacgtce tcacattecag tgatcag 27

<210> 26
<211> 32
<212> DNA
£213> Artificial Sequence

220>

<223> Description of Artificial Sequence:Synthetic DNA
<400 26

cacaacattt ggactcaact ctettgteca cc 32

<2106> 27

<211> 32
- 12/88




<223> Description of Artificial Sequence: Synthetic DNA
<400> 10 aaggacactc tcatgatctc ccggacccct 30 <210> 11

<211> 23 <212> DNA <213> Artificial Sequence <220>

<223> Description of Artificial Sequence: Synthetic DNA
0> 11 tgatcatacg tagatatcac ggc 23 <210> 12 <211>

<2132§N@/88 <212> DNA <213> Artificial Sequence <220>

’< ﬁ%3> De crlptlon of Artificial Sequence: Synthetic DNA
213> Bgﬁi gefUehteacy tagat at cac ggc 23 <210> 13 <211>

<212> DNA <213> Artificial Sequence <220> <223>
Descrlpt|on of Artificial Sequence: Synthetic DNA

<220>

<223> Description of Artificial Sequence:Synthetic DNA

<400> 27

ggtggacaag agagtitgagt ccaaatgttg tg 32

210> 28

211> 23

<212> DNA

213> Artificial Sequence

<220>

223> Describtion of Artificial Sequence:Synthetic DNA

<400> 28

tgatcatacg tagatatcac gge : 23

(210> 29

211> 27

<212> DNA

213> Artificial Sequence

<220>

F

<2237 Description of Artificial Sequence:Synthetic DNA

13/88



<400> 13 gggtacgtcc tcacattcag tgatcag 27 <210> 14
<211> 39 <212> DNA <213> Artificial Sequence <220>
<223> Description of Artificial Sequence. Synthetic
DNA 7/88 <400> 14 tttgcgctca actgtcttgt ccaccttggt
gttgctggg 39 <210> 15 <211> 23 <212> DNA <213>
<400372Pi fi ci al Sequence <220> <223> Description of
: Artificial Sequence: Synthetic DNA <400> 15 tgatcatacg
geetaogle Atecadtiopsctedcag210> 16 <211> 36 <212> DNA <Z13>
Artificial Sequence <220> <223> Description of
Artificial. Sequence:Synthetic DNA <400> 16

<210> 30

211> 34

<212> DNA

<2137 Artificial Sequence

220>

<223> Description of Artificial Sequence:Synthetic DNA

<400> 30

ggcacggtigg gcatggggga ccatatttge gete 34

<210> 31

<211> 34

<212> DNA

- <213> Artificial Sequence

<2200

<223> Description of Artificial Sequence:Synthetic DNA

<400, 31

gagcgecaaat atggicccce atgeccaccg tgee , 34

210> 32

<211> 23
14/88



acagttgagc gcaaatgttg tgtcgagtgc ccaccg 36 <210> 17
<211> 27 8/ 88 <212> DNA <213> Artificial Sequence
<220> <223> Description of Artificial
Sequence: Synt heti ¢ DNA <400> 17 gggtacgtcc tcacattcag
tgatcag 27 <210> 18 <211> 31 <212> DNA <213>
<212>ADKA ficial Sequence <220> <223> Description of
Artificial Sequence: Synthetic DNA <400> 18 ggtgttgctg
{213xg4ctif gt igatSequiamgt t gca g 31 <210> 19 <211> 31 <212>
DNA <213> Artificial Sequence <220> <223> Description
of Artificial Sequence: Synthetic DNA 9/88 <400> 19
220>

<223> Description of Artificial Sequence:Synthetic DNA

<400> 32

tgatcatacg tagatatcac ggc 23

<210> 33

211> 27

<212> DNA

<213> Artificial Sequence

220>

<223> Description of Artificial Sequence:Synthetic DNA

<400> 33

gggtacgtee tcacattcag tgatcag 27

<210> 34

<211> 39

<212> DNA

<213> Artificial Sequence

220> :
<{223> Description of Artificial Sequence:Synthetic DNA

15/88




ctgcaacgta gatcacaagc ccagcaacac ¢ 31 <210> 20 <211>
23 <212> DNA <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: Synthetic DNA
<400> 20 tgatcatacg tagatatcac ggc 23 <210> 21 <211>
27 <212> DNA <213> Artificial Sequence <220> <223>
<400Pegcription of Artificial Sequence: Synthetic DNA
: <400> 21 gggtacgtcc tcacattcag tgatcag 27 <210> 22
gaaga2fide gBlect 38 gadt 2o gPNActZdkdz Artificial Sequencg
<220> <223> Description of Artificial
Sequence: Synthetic DNA <400> 22 ggtgttgctg ggcttgtgat
ctacgttgca g 31

<210> 35
<211> 39
<212> DNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:Synthetic DNA

<400> 35

tgeecageae cagagttect ggggggaceg tecagtctte 39

<210> 36
<211> 23
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence:Synthetic DNA

<400> 36

tgatcatacg tagatatcac ggec 23

<210> 37 .

<211> 1480
- 16/88



<210> 23 <211> 31 <212> DNA <213> Artifici al

<220> <223> Description of Artificial

Sequence: Synthetic DNA <400> 23 ctgcaacgta gatcacaagc

ccagcaacac ¢ 31 <210> 24 <211> 23 <212> DNA <213>

Artificial Sequence <220> <223> Description of
<2190 Naf i ci al Sequence: Synthetic DNA 11/88 <400> 24

: tgatcatacg tagatatcac ggc 23 <210> 25 <211> 27 <212>
{213PHAms2hgenAr tificial Sequence <220> <223> Description

of Artificial Sequence: Synthetic DNA <400> 25

<210> 26

Sequence

gggt acgtcc tcacattcag tgatcag 27

<400> 37

gtegacgetg
cttecteate
gcagecagtca
cteeggggac
gagagacctt
aggatctgtg

gcagctgaac

getgggaggg

caccgtcfct
gagcacctce
ggtgacggtg
cctacagtce
cggcacccag
gacagttgag
accgtcagté
tgaggtcacg
gtacgtggac
cagcacgttic
‘ggagtacaag
caaaaccaaa
_gatgaccaag
cgcegtggag
gectggactea
gcagcagegs

geagaagage

aattctgget
ttcetgeceg
ggtccaggac

agtgtcteta

gagtggetgg

aaaagtcgaa
tetgtgacte
gattacccet
tcagecteca
gagagcacag
tegtggaact
tcaggactet
acctacacct
cgcaaatgtt
ttectettee
tgegtggteg
ggegtlggags
cgtgtggtea
tgcaaggtct
gggeagecce
aaccaggtca
tgggagagea
gacggcticct

aacgtcttet

ctetecetgt

gaccagggca
tgetgggect
tggtgaagec
gcaacagtgc
gaaggacata
taatcatcaa
ccgaggacac
actactacag
CCAagEECee
cggecectggg
caggegetet
actceetecag
gcaacgtaga
gtgtcgagig
ceccaaaace
tggacgtgag
tgcataatgc
gegtecteac
ccaacanagg
gagaaccaca
gecetgacctg
atgggcagee
tettecteta
catgctcegt

ctcegggtaa

gecaccagag
ccecatggegt
ctecgecagace
tacttggaac
ctacaggice
cccagacaca
gectatatat
tatggacgic
atcggtette
ctgectggte
gaccagcgge
cagegtggtg
tcacaagece
ccecaccgtge
caaggacacc
ccacgaagac
caagacaaag
cgtfgtgcac
ceteccagee
gegtgtacace
cctggtcaas
ggagaacaac
cagcaagctc
gatgcatgag

atgaggatce

17/88

ctccagacaa
gteetgteac
cteteactea
tggatcagge
aagtggtatc
fccaacaacc
tactgtacaa
tggggccaag
cecetggege
aaggactact
gtgcacacct
accgtgecct
agcaacacca
ccagcaccac
ctecatgatct
ccegaggtee
ccacggeagg
caggactgge

ccecatecgaga

ctgececcat

ggettetace
tacaagacca
accgtggaca

getetgeaca

tgtetgtcic
aggtccaact
cctgtgecat
agtccccate
gtgattatgt
agtictccet
gagcacagtg
ggaccacggt
cctgetecag
tececcgaace
teccagetgt
ccageaactt
aggtggacaa
ctgtggeagg
ccecggaccee
agttcaactg
agcagttcaa
tgaacggeaa
aaaccatctce
ccegggagga
ccagegacat
caccteecat
agagcgggfg

accactacac

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




<211> 32 <212> DNA <213> Artificial Sequence <220>
<223> Description of Artificial Sequence: Synthetic DNA
<400> 26 cacaacattt ggactcaact ctcttgtcca cc 32 <210>
27 <211> 32 _ 12/ 88 <212> DNA <213> Artifici al
Sequence <220> <223> Description of Artificial
Sequence: Synthetic DNA <400> 27 ggtggacaag agagtt gagt
: ccaaatgttg tg 32 <210> 28 <211> 23 <212> DNA <213>

2100ABg&i ficial Sequence <220> <223> Description of

Artificial Sequence: Synthetic DNA <400> 28 tgatcatacg

<{211% 44kt at cac ggc 23 <210> 29 <211> 27

212> PRT

<213> Homo sapiens

<400> 38
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 Leu 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 75 80

 Arg Asp Tyr Val Gly Ser Val Lys Ser Arg Ile Ile Ile Asn Pro Asp
8h a0 _ 95

Thr Ser Asn Asn Gln Phe Ser Leu Gln Leu Asn Ser Val Thr Pro Glu
100 105 110
Asp Thr Ala Ile TyrrTyr Cys Thr Arg Ala Gln Trp Leu Gly Gly Asp

115 120 125
| . 18/88



<212> DNA <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: Synthetic DNA
13/ 88 <400> 29 gggtacgtcc tcacattcag tgatcag 27
<210> 30 <211> 34 <212> DNA <213> Artificial
Sequence <220> <223> Description of Artificial

Sequence: Synthetic DNA <400> 30 ggcacggtgg gcat ggggga
ccatatttgc gctc 34 <210> 31 <211> 34 <212> DNA <213>

| 1t 16 < Py, Pt f
Tyrfﬁ?g??{g?gbwgggﬂgﬁggf%j%%ﬂgpiEggﬁkp%iﬁagg'%gngggcgcaaat

iat ggt ccccc atgcggmecg tgecc 34 410> 32 <211> 23

Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala
145 150 155 : 160

Pro Cys Ser Arg Ser Thr Ser Glu Ser Thr Ala Ala Leu Gly Cys Leu
1656 170 175

Val Lys Asp Tyr Phe Pro Giu Pro Val Thr Val Ser Trp Asn Ser Gly
180 " 18b 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 Ile Ser Arg Thr Pro Glu Val Thr Cys _

275 280 285
19/88



14/ 88 <212> DNA <213> Artificial Sequence <220> <223>

Description of Artificial Sequence: Synthetic DNA

<400> 32 tgatcatacg tagatatcac ggc 23 <210> 33 <211>

27 <212> DNA <213> Artificial Sequence <220> <223>

Description of Artificial Sequence: Synthetic DNA

<400> 33 gggtacgtcc tcacattcag tgatcag 27 <210> 34

: <211> 39 <212> DNA <213> Artificial Sequence <220>
Val V2283 Bestal Ser alisafluMdp PiccGhl VOE@IgNER: Sunthet i ¢ DNA
15/ 88 <400> 34 gaagactgac ggtcccccca ggaactctgg

4%ct gggca 39 <286> 35 <211> 39300

Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu

305 310

Glu Gln Phe Asn Ser Thr Phe Arg
325

" His GIn Asp Trp Leu Asn Gly Lys

340

Lys Gly Leu Pro Ala Pro Ile Glu
355 360

Gln Pro Arg Glu Pro Gln Val Tyr
370 375

Met Thr Lys Asn Gln Val Ser Leu
385 390

~Pro Ser Asp Ile Ala Val Glu Trp

405

Asn Tyr Lys Thr Thr Pro Pro Met
420

Leu Tyr Ser Lys Leu Thr Val Asp
435 '" 440

315 ‘ 320

Val Val Ser Val Leu Thr Val Val
330 335

Glu Tyr Lys Cys Lys Val Ser Asn
345 350

Lys Thr Ile Ser Lys Thr Lys Gly
365

Thr Leu Pro Pro Ser Arg Glu Glu
1380 |

Thr Cys Leu Val Lys Gly Phe Tyr
395 400

Glu Ser Asn Gly Gln Pro Glu Asn
410 415

Leu Asp Ser Asp Gly Ser Phe Phe

- 425 430

Lys Ser Arg Trp GIn Gln Gly Asn

445 i
20/88




<212> DNA <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: Synthetic DNA
<400> 35 tgcccagcac cagagttcct ggggggaccg tcagtcttc 39
<210> 36 <211> 23 <212> DNA <213> Artificial Sequence
<220> <223> Description of Artificial

Sequence: Synthetic DNA <400> 36 tgatcatacg tagatatcac
ggc 23 <210> 37 <211> 1480 16/ 88 <212> DNA <213> Hono

 Val Bmpbensys 8400kl dbtgiicgagal g LaalHi st GecHi sURGCAGIYCa

ccaccagag ctccagacaa tgtctgtctc 60 i cttcctcatc

cct gcceg tgct gfpgecct cccat ggggt46t cct gt cac aggt ccaact
120 gcagcagtca ggtccaggac tggtgaagcc ctcgcagacc
ctetcactca cctgtgccat 180 ctccggggac agtgtctcta

Cln o Re bt Tt oHe g GRBbbRcara clacaggtco angt ggtat c
465 9tgattatgt 3%90

<210> 39
<211> 406
<212> DNA

<213> Homo sapiens

<400> 39

actgctcagt taggacccag agggaaccat ggaageccea geteagette tettectect 60
gbtactctgg ctcceagata ccaccggaga aattgtgttg acacagtcte cagceaccect 120
gtetttgtet ccaggggaaa gagccacect ctectgeagg gccagtcaga-gtgttagcag 180
ctacttagee tggtaccaac agaaacctgg ccaggetece aggctectea tetatgatge 240
atccaacagg gccactggea tcccagecag gtteagtgge agfgggtctg ggacagactt 300
cactctcacc atcagcagece tégagectga agattttgea gtttattact gtecagcageg 360

tagcaacact ttcggecctg ggaccaaagt ggatatcaaa cgtacg 406

<210> 40
<211> 126
<212> PRT
<213> Homo sapiens

<400> 40

Met Glu Ala Pro Ala Gln Leu Leu Phe Leu Leu Leu Leu Trp Leu Pro

21/88




aggatct gt g aaaagt cgaa taatcatcaa cccagacaca tccaacaacc
agttctccct 360 gcagctgaac tctgtgactc ccgaggacac
‘ggctatatat tactgtacaa gagcacagtg 420 . gctgggaggg
gattacccct actactacag tatggacgtc tggggccaag ggaccacggt
480 caccgtctct tcagcctcca ccaagggccc atcggtcttc
1 cccctggege xetgectccag 540 jpgagcacct cc gagaggcacag
cggccctggg ctgectggtc aaggactact tcccccaacc 600
ggt gacggt g tcgtggaact caggcgctct gaccagcggc gtgcacacct
tcccagctgt 660 cctacagtcc tcaggactct actccctcag
Asp Teadidgt Ggt gluadbgiVgt det Toagoadat Pra 20a Tagdeackaag
acctacacct gcaacgtaga tcacaagccc agcaacacca aggtggacaa
780 g&fagttgag cgcaaat§tt gt gt cgagtg SBcaccgt gc
ccagcaccac ctgtggcagg 840 accgtcagtc ttcctcttcc
ccccaaaacc caaggacacc ctcatgatct cccggacccc 900

Leu Bt o B AP B0 e o Rty Pocdtatae

caaggcaaag ccacgggagg agcagttcaa 1020 cagcacgttc
cgtgtggtca gcgtcctcac cgttgtgcac caggactggc t gaacggcaa’
1080 ggagtacaag tgcaaggtct ccaacaaagg cctcccagcc
cccat cgaga aaaccatctc 1140 caaaaccaaa gggcagcccc

Val Sga@eaciyaciceugdloTacdge GlhoSiGCLRAPrLCEe@daoda #k00
gat gaccaag aaccaggtca gcctgacctg cctggtcaaa ggcttctacc
bkagcgacat 1260 bTgccgt ggag t gggélyagca at gggcagcc
ggagaacaac tacaagacca cacctcccat 1320 gctggactca.
gacggctcct tcttcctcta cagcaagctc accgtggaca agagcaggtg
1380 cagcagggg, a tcttct g t t gag

trs LT 080 JI5Cn T Al l nost AcnAbe Headdabiod Eaeocner ot

g5 ctccgggtaa at ggatcc 1480 88 <210> 38 3%11> 474
<212> PRT <213> Honp sapi ens <400> 38

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
85 S0 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 Ile Lys Arg Thr
115 120 125

210> 41
<211> 508
<212> DNA

<213> Hogo sapiens

<400> 41
22/88



Met Ser Val Ser Phe Leu Ile Phe Leu Pro Val Leu Ay
Leu Pro Trp 1 5 10 15 dy Val Leu Ser Gn Val Gn
Leu Gn G@n Ser Ay Pro Ay Leu Val 20 25 30 Lys Pro
Ser G n Thr Leu Ser Leu Thr Cys Ala lle Ser Gy Asp
Ser 35 40 45 Val Ser Ser Asn Ser Al a Thr Trp Asn Trp

ctgaatdRg A cld diaSeiccliRtSete Rt tc A!%Baéﬁ%‘d &g Trp
Leu Ay Arg Thr Tyr Tyr Arg Ser Lys E 70 75

- ggact8caArggadsSipe T \yac t Malc t£d ytfﬁibcﬁﬁiltgg¢$aﬁﬁit a%h@gétbecllﬁe
Ile Asn Pro Asp 85 90 95 Thr Ser Asn Asn G n Phe Ser

cagtgtangg Gavaiaige AezaSertzdm kedduc t Reotddagectif Cagfiect 19 188 p
Thr Ala Ile Tyr ty Cys Thr Arg Ala G n Trp LeuGIg
agactejopt pgfgcagerse ﬂg@a 1t2500 1818 equir afyceatppa cwggtpygg &4
Val Tr gy @n @y Thr Thr Val 130 135 _140
cangels Pogitor Lo el Gor oot Yo E tiRgPes GaTaRgATE oA
145 150, 155 h
stscalfcde filfc filas iiadiali 2860 Pon Bo et Gttt 300
ool faBaD s P BB Ml g B S W,
gatagé&ﬂétFﬂﬂ@géﬁéﬁgf“ﬁ%géﬁ%htééEEgﬂatﬁgéaérté%%ﬁggcca agggaccacg 480

gtcaccegtet cetcagetag 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 5 10 15

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
3b 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 Il"é Ser Trp Asn Ser Gly Ser Leu Val His Aia
23/88



195 200 205 Gy Leu Tyr Ser Leu Ser Ser Val Val Thr
Val Pro Ser Ser Asn Phe 210 215 220 dvy Thr dn Thr
Tyr Thr Cys Asn Val Asp His Lys.Pro Ser Asn Thr 225
230 235 240 Lys Val Asp Lys Thr Val GQu Arg Lys Cys
Cys Val du Cys Pro Pro 245 250 255 Cys Pro Ala Pro
g5 Pro Val Ala goy Pro Ser Val %e Leu Phe Pro E{) 260
265 270 Lys Pro Lys Asp Thr Léu Met Ile Ser g Thr
Pro A u Val Thr Cys 275 280 285 19/88 Val Val Va
p Val Ser Hs Qu Asp Pro Gu Val Gn Phe Asn Trp
Asp S&9®a12€l5s 309 A PRATHAIPe GeY Mg' ASE NsnVala s 48gn Al a
Lys Thr Lys Pro Arg Gu 305 310 315 320 du G n Phe
Asn Ser TBE Phe Arg Val Vab Ser Val Leu Thsy Val Val
325 330 335 His An Asp Trp Leu Asn Ay Lys GQu Tyr
Lys Cys Lys Vval Ser Asn 340 345 350 Lys Gy Leu Pro
Ala Pro lle @Qu Lys Thr Ile Ser Lys Thr 355
Ser Ly g C&n iepr dasey G AR chics GLivase Ty Mhiebou Pro
Pro SpoArg Gu Qu 378 375 380 Met Thr Lys Asn dn
Val Leu Thr Cys LétPval -Lys Gy PhE Tyr 385 390
395 400

Tyr Tyr Cys Ala Arg Asp Arg Leu Phe Arg Gly Val Arg Tyr Tyr Gly
1‘15 120 125

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
<2125 DNA

<213> Homo sapiens

<400> 43

ctgcteagtt éggacccaga geggaaccatg gaagccccag ctcagettict cttectectg 60
- ¢tactctgge teccagatac caccggagaa atigtgtiga cacagtetce dgecaccetg 120
tettigiecte caggggaaag agecaccete tectgeaggg ccaglcagag tgitageage 180
taéttagcgt ggtaccaaca gaaécotggc caggcticeea ggeteeteat ctatgatgea 240
tccaacagge ccactggeat cccagecagg Ittcagtggca gtgggtetgg gacagactte 300

actctcacca tcagcageet agagectgaa gattttgeag tttattactg tcageagegt 360
‘ 24/88



Pro Ser Asp Ile Ala Val Au Trp Gu Ser Asn Ay Gn
Pro A u Asn 405 410 415 Asn Tyr Lys Thr Thr Pro Pro
Met Leu Asp Ser Asp Ay Ser Phe Phe 420 425 430 Leu
Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg.Trp G n dn
Gy Asn 435 440 445 20/88 Val Phe Ser Cys Ser Val

agecaBEEHitsadlitteell eedgergddcsadkagddies tEytiackic gdbO 455 460
: @n Lys Ser Leu Ser Leu Ser Pro Ay Lys 465 470
<210> 39 <211> 406 <212> DNA <213> Hono sapi ens
<400> 39 actgctcagt taggacccag agggaaccat ggaagcccca
gctcagcttc tcttcctcect 60 gctactctgg ctcccagata
210£4#4ccggaga aattgtgttg acacagtctc cagccaccct 120
gtctttgtct ccaggggaaa gagccaccct ctcctgcagg gccagtcaga
2119484 tagcag 180 ctacttagcc tggtaccaac agaaacctgg
ccaggctccc aggctcctca tctatgatgc 240 atccaacagg

<212)0PRRACt ggca tcccagccag gttcagtggc agtgggtctg ggacagactt
300 cactctcacc atcagcagcc tagagcctga agattttgca

{213 gHtoatddehs gt cagcagcg 360 tagcaacact ttcggccctg
ggaccaaagt ggatatcaaa cgtacg 406 <210> 40 <211> 126

<212> PRT
<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 Gln 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 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_@lu Pro Glu Asp Phe Alé Val Tyr Tyr Cys Gln Gln Arg Ser
100 105 110

25/88




<213> Hono sapiens <400> 40 Met Gu Ala Pro Ala dn
Leu Leu Phe Leu Leu Leu Leu Trp Leu Pro 21/88 1 5 10
15 Asp Thr Thr Ay Qu Ile Val Lou Thr A n Ser Pro

Ala Thr Leu Ser 20 25 30 Lou Ser Pro Ay Qu Arg Ala
Thr Leu Ser Cys Arg Ala Ser A n Ser 35 40 45 Val Ser

His TBF Lt T B B 4T R Do 8, R0 SR A S s g

Al aii¥hr Ay lle Prggfla 65 70 75 8§95 Arg Phe Ser Gy

Met Asp Leu Met Cys Lys.Lys Met Lys His Leu Trp Phe Phe Leu Leu

26/88

Ser Ay Ser Gy Thr Asp Phe Thr Leu Thr Ile Ser 85 90
95 Ser Leu Qu Pro Qu Asp Phe Ala Val Tyr Tyr Cys
Gn Gn Arg Ser 100 105 110 Asn Thr Phe Ay Pro Ay
Val Thr Lys Val Asp lIle Lys Arg Thr 115 120 125 <210> 41
<211> 508 <212> DNA <213> Honp sapi ens <400> 41
22/ 88 ctgaacacag acccgtcgac tcccaggtgt ttccattcag
t gat cagcac tgaacacaga 60
<210> 45
<211> 462
- <212> DNA
<213> Homo sapiens
<400> 45
atatgtcgac gagtcatgga tctcatgtge aagaaaatga agcacctgtg gttettecte 60
ctgetggtge cggcteccag atgggtectg toccagetge agetgeagga gtegggecca 120
gegactactga agecttegga gaccetgtce ctecacetgea ctgtetetgy cggetecate 180
agcagtcctg gttactacgg gggetggate cgeeageeee cagggﬁaggg getggagtgg 240
attgggagta tctataaaag tgggagcacc taccacaacc cgtecctcaa gagtcgagte 300
accatatccg tagacacgic caagaaccag ttctcectga agetgagete tgtgacegee 360
gecagacacgg ctgtgtatta ctgtacgaga cctgtagtac gatattttgg gtggttegac 420
ccetggggee agggaaceet ggteacegte tectcageta ge 462
<210> 46
211> 149
<212> PRT
<213> Homo sapiens
<400> 46



ggactcacca tggagttggg actgagctgg attttccttt tggctatttt
aaaaggtgtc 120 cagtgtgaag tgcagctggt ggagtctggg
ggaggcttgg tacagcctgg caggtccctg 180 agactctcct
gtgcagcctc tggattcacc tttgatgatt atgccatgca ctgggtccgg
240 caagctccag ggaagggcct ggagtgggtc tcaggtatta

1 gttggaatag g ggtagcttg 300 jpgt gcat gcgg act gigt gaa
gggccgattc accatctcca gagacaacgc caagaactcc 360
ctgtatctgc aaat gaacag tctgagagct gaggacacgg ccttgtatta
ctgt gcaaga 420 gataggctat ttcggggagt taggtactac

Leu Vg;l;tﬁshagfglac@m drgJygded [aggirmcthc el &n Lgbh dAaagict
cctcagctag caccaagg 508 <210> 42 <211> 146 <212> PRT

<213> Himo sapiens <4686> 42 Met Gu L80 Ay Leu Ser
Trp Ile Phe Leu Leu Ala Ile Leu Lys Gy 1 5 10 15
Val Gn Cs Qu Val @n Leu Val Qu Ser Ay Ay Qy

O 5 30 ro..ad er Ley,Arg Leu Ser

Ser Gglﬁrxladly%& %bs ;’r?_, gr-ﬁ;lu ﬁﬁ%gégeﬁéeggl‘hﬁsigrs Asp Tyr
ashyet HlsTrpVaI ?\ranAlaProéSly Lys Ay Leu

50 55 60 Qu Trp Val Ser Ay Ile Ser 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

: Thr V8B Ser Gly Gly Ser Ile Ser Ser Pro Gly Tyr Tyr Gly Gly Trp

b0 95 60

Ile Arg Gln Pro Pro Gly Lys Gly Leu Glu Trp Ile Gly Ser Tle Tyr
65 . 70 7h 80

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 AsplPro Trp Gly Gln Gly Thr Leu Val Thr
130 135 ' 140 |

Val Ser Ser Ala Ser
145
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Ser Leu Tyr Leu G n Met Asn Ser Leu Arg Ala G u Asp
Thr Ala Leu 100 105 110 Tyr Tyr Cys Ala Arg Asp Arg
Leu Phe Arg Ay Val Arg Tyr Tyr Ay 115 120 125 Met
Asp Val Trp Ay Gn Gy Thr Thr Val Thr Val Ser Ser
Ala Ser 130 135 140 Thr Lys 145 <210> 43 <211> 414
¢210><212> DNA <213> Honp sapi ens <400> 43 ctgctcagtt
: aggacccaga gggaaccatg gaagccccag ctcagcttct cttcctcctg
<{211>6@48 ct act ct ggc tcccagatac caccggagaa attgtgttga
cacagtctcc agccaccctg 120 tctttgtctc caggggaaag
{212>agffcaccct c tcctgcaggg ccagtcagag tgttagcagc 180
tacttagcqt ggtaccaaca gaaacctggc caggctccca ggctcctcat
<213>cHamogsandes 240 tcctacaggg ccactggcat cccagccagg
ttcagtggca gtgggtctgg gacagacttc 300 actctcacca
t cagcagcct agagcctgaa gattttgcag tttattactg tcagcagcgt
<400>3 24/ 88 agccactggc tcactttcgg cggggggacc aaggtggaga
t Caaacgtac ggtg 414 <210> 44 <211> 129 <212> PRT

agatcf@aﬁ%ﬂ%@ﬁaﬁ@@ag@é&gagé nggcgééégag acccactcag gacacagcat 60

ggacatgagg
atgtgecate
caccatcact
accagggaéa
atcaaggttc
gcetigaagat

agggaccaag

<210> 48

<211> 130
<212> PRT
<213> Homo

<400> 48

gtececgete agetectiggg
cagttgacce agtctccate
tgecgggeaa gtcagggcat
gctectaage tectgatcta
ageggeagtg gatectgggac
tttgcaactt attactgtca

gtggaaatca aacgtacg

sapiens

gettetgetg
ctecectgtet
tagcagtget
tgatgeetee
agatttcact

acagtttaat

ctectggetee
gcatctgtag
ttagectggt
aatttggﬁaa
ctcaccatca

agttacccga

caggtgecag 120
gagacagagt 180
atcagcagaa 240
gtggggtece 300
gcagectgea 360
cgtteggeca 420

448

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 Ile Gln Leu Thr Gln Ser Pro Ser Sef

Leu Ser Ala Ser Val Gly Asp Arg Val Thr Ile Thr Cys Arg Ala Ser
N o .

20

40

25

28/88

30

45




Met GQu Ala Pro Ala G n Leu Leu Phe Leu Leu Leu Leu
Trp Leu Pro 1 5 10 15 Asp Thr Thr Ay GQu Ile Val
Leu Thr G n Ser Pro Ala Thr Leu Ser 20 25 30 Leu Ser
Pro Ay GQu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gn
Ser .35 40 45 Val Ser Ser Tyr Leu Ala Trp Tyr Gn dn
Lys Pro Ay Adn Ala Pro 50 55 60 Arg Leu Leu Ille Tyr
Asp Ala Ser Asn Arg Ala Thr Ay Ile Pro Ala 65 70 75

Gln Bo llarSprPher 8éz LehyAlSetrpAyr Sk GG \LyFHtroASly Phe Thr

Leu Thr Ile Ser 85 90 95 Ser Leu Gu Pro du Asp Phe
RPa val Tyr Tyr s @dn A n Arg 8r 100 105 110 25/88
H's Trp Leu Thr Phe Ay Ay @y Thr Lys Val Qu lle
Lys Arg Thr 115 120 125 Val <210> 45 <211> 462

<212> <213>.Honp sapi gns, <400>_45 at at gfcgac
Ala P§3j‘ty8alteélglae% if%gyﬁtﬁe @Sgg‘gaéf'b e, SlU et gy g?]t cttcctc
5 60 ctgctggtgg,cggetcccag atgggtcctg tcccaggt

agct gcagga gtcgggccca 120 ggactactga agccttegga
gaccctgtcc ctcacctgca ctgttgctgg cggctccatc 180

Pro Ser Arg 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
100 165 110

Phe Asn Ser Tyr Pro Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys
115 120 1256

Arg Thr
130

<210> 49

211> 13

<212> PRT |
213> Aftificial Sequence

<220>

_<223> Description of Artificial Sequence:Synthetic

‘ pegtide

<400> 49
29/88



agcagtcctg gttactacgg gggctggatc cgccagcccc cagggaaggg
gctggagtgg 240 attgggagta tctataaaag tgggagcacc
taccacaacc cgtccctcaa gagtcgagtc 300 accatatccg
t agacacgt c caagaaccag ttctccctga agctgagctc tgtgaccgcc
360 gcagacacgg ctgtgtatta ctgtacgaga cctgtagtac

oo R ONPLINRIRG GEyug i g9 rogennce

1

<212> PRT <213> Honpo sapi efgs <400> 46 Met Asp Leu Met
Cys Lys Lys Met Lys His Leu Trp Phe Phe Leu Leu 26/88

1510 15 Leu Val Ala Ala Pro Arg Trp Val Leu Ser Gn

<210
@11
€212
213

220
<223

- <400

Leu Gn Leu Gn Ju 20 25 30 Ser Ay Pro Ay Leu Leu
Lys Pro Ser GQu Thr Leu Ser Leu Thr Cys 35 40 45 Thr
Val Ser Ay Ay Ser Ile Ser Ser Pro Ay Tyr Tyr Gy
Y Trp 50 55 60 Ile Arg Gn Pro Pro Gy Lys Ay Leu
GQu Trplle Ay Ser Ile Tyr 65 70 75 80 Lys Ser Ay
’skd Thr Tyr His Asn Pro Ser Leu Lys Ser Arg Val Thr 85
>98%395 Ile Ser Val Asp Thr Ser Lys Asn G n Phe Ser Leu:
L Leu Ser Ser 100-105 110 Val Thr Ala Ala Asp Thr

PhiiYalialVdoglliccYs Thr Arg Pro Val Val

> .
> Description of Artificial Sequence:Synthetic

peptide

> b0

Pro Thr Ala Cys Arg Glu Lys Gln Tyr Leu Ile Asn Ser

1

5 10

<210> 51

211> 13

<21Z> PRT

213> Artificial Sequence

<2202

<223> Description of Artificial Sequence:Synthetic |

peptide

<4005 51,

Ala Cys Arg Glu Lys Gln Tyr Leu Ile_Asn Ser Gln Cys

1

5 - 10
30/88



115 120 125 Arg Tyr Phe Ay Trp Phe Asp Pro Trp Ay
AGn @y Thr Leu Val Thr 130 135 140 Val Ser Ser Ala
Ser 145 27/ 88 <210> 47 <211> 448 <212> DNA <213>
Hono sapi ens <400> 47 agatcttaag caagtgtaac
aact cagagt acgcggggag acccactcag gacacagcat 60
ggacat gagg gtccccgctc agctcctggg gettctgetg ctctggcetcc
caggtgccag 120 atgtgccatc cagttgaccc agtctccatc
ctccctgtct gcatctgtag gagacagagt 180 caccat cact
t gccgggcaa gtcagggcat tagcagtgct ttagcctggt atcagcagaa
<210>28® accagggaaa gctcctaagc tcctgatcta tgatgcctcc
aatttggaaa gtggggtccc 300 atcaaggttc agcggcagtg
<211>g4% ct gggac agatttcact ctcaccatca gcagcctgca 360
gcctgaagat tttgcaactt attactgtca acagtttaat agttacccga
'<212>CE]1¥]E cggcca 420 agggaccaag gtggaaat ca aacgtacg 448
<213><§]%>.4_81 11> 130 <212> PRT <213> Hono sapi ens
Sgolivg UAEGHS Met Arg Val Pro Ala @ n Leu Leu Gy
Leu Lou Leu Leu Trp 1 5 10 ‘15

220>
{223> Description of Artificial Sequence:Synthetic

peptide

<400> 52
‘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 Gln_ Tyr Leu Tle Asn Ser Gin Cys Cys Ser Leu Cys
1 5 10 '

¥

- 31/88




Leu Pro Gy Ala Arg Cys Ala lle G n Leu Thr A n Ser
Pro Ser Ser 20 25 30 Leu Ser Ala Ser Val Ay Asp Arg
Val Thr Ile Thr Cys Arg Ala Ser 35 40 45 _ 28/88 G n
Gy Ile Ser Ser Ala Leu Ala Trp Tyr Gn G n Lys Pro
Gy Lys 50 55 60 Ala Pro Lys Leu Leu Ile Tyr Asp Al a
2109694 Asn Leu Gu Ser Ay Val 65 70 75 80 Pro Ser Arg
: Phe Ser Gy Ser Ay Ser Ay Thr Asp Phe Thr Leu Thr 85
21190395 |Ile Ser Ser Leu Gn_Pro Au Asp Phe Ala Thr Tyr
Tyr C¢ys Gn Gn 100 105 110 Phe Asn Ser Tyr Pro Thr
CI2PH8TAY Gn Ay Thr Lys Val du Ile Lys 115 120 125
Arg Thr 130 <210> 49 <211> 13 <212> PRT <213>
<213N*ﬁ‘~¥ﬁleiﬁl S@pgoence <220> <223> Description of
Artificial Sequence: Synthetic peptide <400> 49 29/ 88
<220>
<223> Description of Artificial Sequence:Synthetic

peptide

<400> 54
Tyr Len Ile Asn Ser Gln Cys Cys Ser Leu Cys Gln Pro
1 5 10

<2106> 55
211> 13
<212> PRT
- £213> Artificial Sequence

{2207
<223> Description of Artificial Sequence:Synthetic

peptide

<400> 55
Ile Asn Ser Gln Cys Cys Ser Leu Cys Gln Pro Gly Gln
1 : 5 10

<210> 56

<211> 13
32/88




Gu Pro Pro Thr Ala Cys Arg GQu Lys Gn Tyr Leu lle
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 Qu Lys @n Tyr Leu Ile Asn Ser 1 5 10 <210> 51

<2ﬂD< 1> 13 <212> PRT <213> Artificial Sequence <220>
3> Description of Artificial Sequence: Synthetic

<213>pﬁﬁ,t1”f£’ﬁaf4§%‘aﬁeré$ Ala Cys Arg Qu Lys @ n Tyr Leu lle

Asn Ser Gn Cys 1 5 10 30/88 <210> 52 <211> 13
<212> PRT

220>
<223> Description of Artificial Sequence:Synthetic

peptide

400> 56

Ser Gln Cys Cys Ser Leu Cys GIn Pro Gly Gln Lys Leu

1 5 10

216> 57.

<211> 13

212> PRT

<2137 Artificial Sequence

<2205
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

1




<213> Artificial Sequence <220> <223> Description of
Artificial Sequence: Synthetic peptide <400> 52 Arg
GQu Lys Gn Tyr Leu Ile Asn Ser Gn Cys Cys Ser 15
10 <210> 53 <211> 13 <212> PRT <213> Artificial
Sequence <220> <223> Description of Artificial
Sequence: Synthetic peptide <400> 53 Lys G n Tyr Leu
He Asn Ser G n Cys Cys Ser Leu Cys 1 5 10 - 31/88

{220x210> 54 <211> 13 <212> PRT <213> Artificial

Sequence <220> <223> Description of Artificial
<223sdgemripbiByof HetifdcigeptdqudrcedPithebik

peptide

<400> 58
Ser Leu Cys Gln Pro Gly Gln Lys Leu Val Ser Asp Cys
1 5 10

<2105 59
211> 13
<212> PRT

213> Artificial Sequence

220>
<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

220>
34/88




Tyr Leu Ile Asn Ser d.n Cys Cys Ser Leu Cys Gn Pro

5 10 <210> 55 <211> 13 <212> PRT <213> Artificial
Sequence <220> <223> Description of Artificial
Sequence: Synthetic peptide <400> 55 Ile Asn Ser dn
Cys Cys Ser Leu Cys Gn Pro Ay Gn 15 10 <210> 56

- <223X2ador 138 0B 2418 Br 52 1era] PERIusgd3 3y bi fl cial Sequence

<220> <223> Description of Artificial

- Speuedee: Synt hetic peptide <400> 56 Ser A n Cys Cys
Ser Leu Cys Gn Pro Ay Gn Lys Leu 15 10 <210> 57
<211> 13

<400> 60
Pro Gly Gln Lys Leu Val Ser Asp Cys Thr Glu Phe Thr
1 5 10

<210> 61

<211> 13

<212> PRT

213> Artificial Sequence

220>
<223> Description of Artificial Sequence:Synthetic

peptide

400> 61
GIn 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

<223> Description of Artificial Sequence:Synthetic

peptide
35/88

1




<212> PRT <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: Synthetic peptide
<400> 57 Cys Cys Ser Leu Cys An Pro Ay G n Lys Leu
Val Ser 1 5 10 <210> 58 <211> 13; <212> PRT <213>
Artificial Sequence 33/88 <220> <223> Description of
Artificial Sequence: Synthetic peptide <400> 58 Ser
Leu Cys Gn Pro Ay G n Lys Leu Val Ser Asp Cys 1 5

'<40&ﬂ62 <210> 59 <211> 13 <212> PRT <213> Artifici al

Sequence <220> <223> Description of Artificial

Leu V@ddfieentsn SymiThetGlo PheePtr @bs Thr Glu Cys

oY 10

<210> 63

<211> 13
212> PRT
213> Artificial Sequence

<220>

223> Description of Artifipial 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

<220>

{223 Description of Artificial Sequence:Synthetic

peptide

<400> 64

36/88



<400> 59 Cys @ n Pro Ay A n Lys Lou Val Ser Asp Cys
Thr Gu 15 10 <210> 60 <211> 13 <212> PRT <213>
Artificial Sequence <220> 34/88 <223> Description of
Artificial Sequence: Syntheti-c peptide <400> 60 Pro
Gy AGn Lys Leu Val Ser Asp Cys Thr Au Phe Thr 1 5

Cys THY GLu2APTIRL 62 ¥iw 618 cys2ldrpRREys4lp> Artificial
; Sequence <220> <223> SGSCH ption of Artificial

1 Sequence: Syhthetic peptidm <400> 61 G n Lys Leu Val
Ser Asp Cys Thr Qu Phe Thr u Thr 1 5 10 <210> 62
<211> 13

210> 65
211> 13

<212> PRT |
<213> Artificial Sequence

- <220>
<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 Sequence

{2207
223> Description of Artificial Sequence:Synthetic

peptide

<400> 66,
Thr Glu Thr Glu Cys Leu Pro Cys Glf Glu Ser Glu Phe
1 5 .10
37/88




<212> PRT <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: Synthetic peptide
35/ 88 <400> 62 Leu Val Ser Asp Cys Thr Qu Phe Thr Qu
Thr Qu Cys 1 5 10 <210> 63 <211> 13 <212> PRT
<213> Artificial Sequence <220> <223> Description of
Artificial Sequence: Synthetic peptide <400> 63 Ser
Asp Cys Thr Gu Phe Thr AQu Thr Gu Cys Leu Pro 1 5
10 <210> 64 <211> 13 <212> PRT <213> Artificial
Sequence <220> <223> Description of Artificial

¢210:5equence: Synt hetic peptide

211> 13

<212> PRT

213> Artificial Sequence

<220>

223> Description of Artificial Sequence:Synthetic

peptide

<400> 67

Thr Glu Cys Leu Pro Cys Gly Glu Ser Glu Phe Leu Asp

5 10

<210> 68

211> 13
<212> PRT

<213> Artificial Segquence

2207

223> Description of Artificial Sequence:Synthetic

peptide

<400> 68

Cys Leu Pro Cys Gly Glu Ser Glu Phe Leu Asp ThrlTrp

5 10

5

38/88




<400> 64 36/ 88 Cys Thr A u Phe Thr Gu Thr du Cys Leu
Pro Cys Ay 1 5 10 <210> 65 <211> 13 <212> PRT
<213> Artificial Sequence <220> <223> Description of
Artificial Sequence: Synthetic peptide <400> 65 A u
Phe Thr Gu Thr Qu Cys Leu Pro Cys Ay Qu Ser 15
210169 <210> 66 <211> 13 <212> PRT <213> Artifici al
: Seqguence <220> <223> Description of Artificial
<211ééguence: Synthetic peptide <400> 66... Thr du Thr
s Leu Pro s Ay Gu Ser Qu Phe 1 5 10 37/88
<212>S§g‘59’67 s Gy

<213> Artificial Seguence

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:Synfhetic

peptide

400> 70
Gly Glu Ser Glu Phe Leu Asp Thr Trp Asn Arg Glu Thr
1 5 10

<210> 71

211> 13
© 39/38




<211> 13 <212> PRT <213> Artificial Sequence <220>
<223> Description of Artificial Sequence: Synthetic
pepti de <400> 67 Thr Qu Cys Leu Pro Cys Ay du Ser
G u Phe Leu Asp 1 5 10 <210> 68 <211> 13 <212> PRT
<213> Artificial Sequence <220> <223> Description of
<212fﬁ@¢f|0|al Sequence: Synthetic peptide <400> 68 Cys
Leu Pro Cys Ay GQu Ser Au Phe Leu Asp Thr Trp 1 5

<21340rt 38688 SMRFH9 <211> 13 <212> PRT <213>
Artificial Sequence <220> <223> Description of
Artificial Sequence: Synthetic
2200
<2237 Description of Artificial Sequeﬁce: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

<400> 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




pepti de <400> 69 Pro Cys Ay AQu Ser Gu 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 Ay
GQu Ser Au Phe Leu Asp Thr Trp Asn Arg Gu Thr 1 5
10 <210> 71 <211> 13 39/ 88 <212> PRT <213> Artifici al
: Sequence <220> <223> Description of Artificial
<290>Sequence: Synthetic peptide <400> 71 Ser G u Phe Leu
Asp Thr Trp Asn Arg Gu Thr Hs Cs 1 5 10 <210> 72

<223> Description of Artificial Sequence:Synthetic

-peptide

<400> 73

Asp Thr Trp Asn Arg Glu Thr His Cys His Gln His Lys
1 5 10

210> 74
211> 13
<212> PRT

<213> Artificial Sequence

2200
<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

<2205 -
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<211> 13 <212> PRT <213> Artificial Sequence <220>
<223> Description of Artificial Sequence: Synthetic
pepti de <400> 72 Phe Leu Asp Thr Trp Asn Arg G u Thr
Hs Cys Hs Gn 15 10 <210> 73 <211> 13, <212> PRT
<213> Artificial Sequence 40/88 <220> <223>

229 R A b e B RSP T c s e an

Hospthys 1 5 10 <210> 74 <211> 13 <212> PRT <213>
Artificial Sequence <220> <223> Description of
Artificial Sequence: Synthetic

<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

<220>

<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

<2105 77
211> 13
<212> PRT

<213> Artificial Sequence

2200
<223> Description of Artificial Sequence:Synthetic

peptide
42/88




pepti de <400> 74 Trp Asn Arg Gu Thr Hs Cys H's An
Hs Lys Tyr Cys 1 5 10 <210> 75 <211> 13 <212> PRT

<213> Artificial Sequence <220> 41/88 <223>

Description of Artificial Sequence: Synthetic peptide
<400> 75 Arg Gu Thr H's Cys Hs Gn H s Lys Tyr Cys
Asp Pro 1 5 10 <210> 76 <211> 13 <212> PRT <213>

Artificial Sequence <220> <223> Description of

{400A7fi fi cial Sequence: Synthetic peptide <400> 76 Thr

Hs Cys Hs @n H's Lys Tyr Cys Asp Pro Asn Leu
Cys Hig Gln His Lys Tyr Cys Asp Pro Asn Leu Gly Leu

1 5 10

<210> 78

211> 13

<212> PRT

<213> Artifiecial 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 5 10

<210> 79
Q11> 13
<212> PRT

<213> Artificial Sequence

<2205
<223> Description of Artificial Sequence:Synthetic

peptide

<400> 79 B
43/88



<210> 77 <211> 13 <212> PRT <213> Artificial Sequence
<220> <223> Description of Artificial

Sequence: Synthetic peptide 42/88 <400> 77 Cys H's An
H's Lys Tyr Cys Asp Pro Asn Leu Gy Leu 1 5 10 <210>
78 <211> 13 <212> PRT <213> Artifi ci al Sequence

Lys @@chﬁggn%etl ‘é%gg%%“ Eireg 2]‘08 GI n His Lys Tyr

1 Cys Asp ProgAsn Leu Gy Leyy Arg Val 1 5 10 <210> 79
<211> 13 <212> PRT <213> Artificial Sequence <220>

<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 b 10

<210> 81

<211> 13

<212> PRT

<213> Artificial Sequence

<2200
<223> Description of Artificial Sequence:Synthetic

peptide

<400> 81
Pro Asn Leu Gly Leu Arg Val Gln Gln Lys Gly Thr Ser
1 5 10
44/88




<223> Description of Artificial Sequence: Synthetic
peptide <400> 79 43/88 Lys Tyr Cys Asp Pro Asn Leu Qvy
Leu Arg Val Gn dn 15 10 <210> 80 <211> 13 <212>
PRT <213> Artificial Sequence <220> <223> Description
of Artificial Sequence:Synthetic peptide <400> 80 Cys
Asp Pro Asn Leu Ay Leu Arg Val G@n Gn Lys Ay 15
10 <210> 81 <211> 13 <212> PRT <213> Artificial
Sequence <220> <223> Description of Artificial

Sequence: Synthetic peptide <400> 81:
210718 Arg Val A n dn Lys Ay Thr Ser

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 Gly Thr Ser Glu Thr
1 5 ' . 10

210> 83

211> 13

<21Z2> PRT

<213> Artificial Sequence

220>

' <223>‘Description of Artificial Sequence:Synthetic

pebtide
<400> 83

Leu Arg Val Gln Gln Lys Gly Thr Ser Glu Thr Asp Thr
1 - 5 10

45/88 -

. Pro Asn Leu vy
1510




44/ 88 <210> 82 <211> 13 <212> PRT <213> Artificial
Sequence <220> <223> Description of Artificial
Sequence: Synthetic peptide <400> 82 Leu Ay Leu Arg
Val @n dn Lys Ay Thr Ser du Thr 1 5 10 <210> 83
<211> 13 <212> PRT <213> Artificial Sequence <220>

<210x323> Description of Artificial Sequence: Synthetic

: pepti de <400> 83 Leu Arg Val G n dn Lys Ay Thr Ser

<211d16 Thr Asp Thr 1 5 10 45/88 <210> 84 <211> 13

<212> PRT <213> Artificial Sequence

<212> PRT

<213> Artificial Sequence

{220>
<2235 Description of Artificial Sequence:Synthetic

rpeptide

400> 84
Val Gln Gln Lys Gly Thr Ser Glu Thr Asp Thr Ile Cys
1 5 10

<210> 85
<211> 13
<212> PRT

- 213> Artificial Seqguence

<2200

{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
Q11> 13 —

46/88




<220> <223> Description of Artificial

Sequence: Synthetic peptide <400> 84 Val A n dn Lys
@y Thr Ser AQu Thr Asp Thr Ile Cys 1 5 10 <210> 85
<211> 13 <212> PRT <213> Artificial Sequence <220>
<223> Description of Artificial Sequence: Synthetic
219> i de <400>-85 A n Lys Gy Thr Ser Gu Thr Asp Thr -
A I Cys Thr Cys 1 5 10 <210> 86 <211> 13 46/ 88 <212>

PRI .52 [ ficial Sequence <220> <223> Description
ng)}o&ﬁ?}%ﬂ%?cﬁpé&equence: Synthetic peptide <400> 86 Ay

Thr Ser Au Thr Asp Thr Ile Cys Thr Cys Gu G u

<220>
{223> Description of Artificial Sequence:Synthetic

peptide

<400> 86
Gly Thr Ser Glu Thr Asp Thr Ile Cys Thr Cys Glu Glu
1 7 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> 134
<212> PRT

<213> Artificial Sequence
| 47/88




1510 <210> 87 <211> 13 <212> PRT <213> Artificial
Sequence <220> <223> Description of Artificial
Sequence: Synthetic peptide <400> 87 Ser A u Thr Asp
Thr 1le Cys Thr -Cys Qu u @y Trp 15 10 <210> 88
<211> 13; <212> PRT <213> Artifici-al Sequence 47/ 88
<220> <223> Description of Artificial

: Sequence: Synthetic peptide <400> 88 Thr Asp Thr Ile
2205Cys Thr Cys Gu Gu Gy Trp Hs Cys 1 5 10 <210> 89
<211> 13 <212> PRT <213> Artificial Sequence

<223> Description of Artificial Sequence:Synthetic

peptide

<400> 88

Thr Asp Thr Ile Cys Thr Cys Glu Glu Gly Trp His Cys
1 5 10

<210> 89‘

<211> 13

1<212> PRT

<213> Artificial Sequence

. <2202
<223> Description of Artificial Sequence:Synthetic

peptide

<400> 89
Thr Ile Cys Thr Cys Glu Glu Gly Trp His Cys Thr Ser | '_
1 5 10

<210> 90

<211> 13

<212> PRT

<213> Artificial Sequence

<2205 N
48/38



<220> <223> Description of Artificial
Sequence: Synthetic peptide <400> 89 Thr. Ile Cys Thr
Cys Qu Au Ay Trp Hs Cys Thr Ser 1 5 10 <210> 90
<211> 13 <212> PRT <213> Artificial Sequence <220>
48/ 88 <223> Description of Artificial

: t het k€. ' s Cys Thr Cys G u

;<223%?ﬁ&%§%ﬁ?¢é@H?§SE§§a$ﬁ%hgggeéﬁﬁgﬁﬁgg 1510 <210> 91
<Bdkidd3 <212> PRT <213> Artificial Sequence <220>
<223> Description of Artificial Sequence: Synthetic
peptide <400> 91 Cys GQu AQu Ay Trp Hs Cys Thr Ser
GQu Ala Cys Qu

<400> 90

Cys Thr Cys Glu Glu Gly Trp His Cys Thr Ser Glu Ala

1 5 10

<2105 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

<2106> 92

<211> 13

<212> PRT

<213> Artificial Sequence

Q20>
<223> Description of Artificial Sequence:Synthetic

peptide
49/88




1510 <210> 92 <211> 13 <212> PRT <213> Artificial
Sequence <220> <223> Description of Artificial
Sequence: Synthetic peptide 49/88 <400> 92 u Ay Trp
Hs Cys Thr Ser u Ala Cys Au Ser Cys 1 5 10 <210>
93 <211> 13 <212> PRT <213> Artificial Sequence
<220> <223> Description of Artificial
Sequence: Synthetic peptide <400> 93 Trp H s Cys Thr
400%58F @ u Ala Cys Gu Ser Cys Val Leu 15 10 <210> 94

clu G5 FS oy 1hr SR G2 ory Bl kGl &l Sequence

1 5 10

<210> 93
211> 13
<212> PRT

213> Artificial Sequehce

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> 94

.-<211> 13

<212> PRT

<213> Artificial Sequence

220>
223> Description of Artificial Sequence:Synthetic

peptide

<400> 94
50/88




<220> <223> Description of Artificial
Sequence: Synthetic peptide <400> 94 50/ 88 Cys Thr Ser
GQu Ala Cys Qu Ser Cys Val Leu Hs Arg 1 5 10 <210>
95 <211> 13 <212> PRT <213> Artificial Sequence '
<220> <223> Description of Artificial

Cys TRe@een®e: Qunthetl ¢ SePaRti v rdlfR Apg Ser Au Ala Cys
. GQu Ser Cys Val Leu H's Arg Ser Cys 1 5 10 <210> 96

1 <211> 13 <&212> PRT <213> Wrtificial Sequence <220>
<223> Description of Artificial Sequence: Synthetic
peptide <400> 96 Ala Cys G u Ser Cys Val Leu Hs Arg
Ser Cys Ser Pro

<210> 95
211> 13
<212> PRT

213> Artificial Sequence

2200
223> Deécription of Artificial Sequencetsynthetib

peptide

<400> 95
Ser Glu Ala Cys Glu Ser Cys Val Leu His Arg Ser Cys
1 b 10

<210> 96

(211> 13

<212> PRT

213> Artificial Sequence

<220>
223> Description of Artificial Sequence:Synthetic

peptide

<4005 96_
Ala Cys Glu Ser Cys Val Leu His Arg Ser Cys Ser Pro
o , 5 | 10

51/88




1510 51/88 <210> 97 <211> 13 <212> PRT <213>
Artificial Sequence <220> <223> Description of
Artificial Sequence: Synthetic peptide <400> 97 Qu
Ser Cys Val Leu H's Arg Ser Cys Ser Pro Ay 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 Ay Phe Ay Val
<210><g_}0> 99 <211> 13 <212> PRT

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

<2105 98
211> 13

<212> PRT

<213> Artificial Sequence

220>
<223> Description of Artificial Sequence:Synthetic

peptide

<400> 98

15 10 52/88

Cys Val Leu His Arg Ser Cys Ser Pro Gly Phe Gly Val .

1 i 5 10

52/88




<213> Artificial Sequence <220> <223> Description of
Artificial Sequence: Synthetic peptide <400> 99 Leu
Hs Arg Ser Cys Ser Pro Ay Phe Gy Val Lys An 15
10 <210> 100 <211> 13 <212> PRT <213> Artificial
Sequence <220> <223> Description of Artificial
<210>S8uence: Synthetic peptide <400> 100 Arg Ser Cys Ser
: - Pro Ay Phe Ay Val Lys Anlle Ala 1 5 10 <210> 101
<211><P3 1> 13 53/88 <212> PRT <213> Artificial Sequence
<220> <223> Description of Artificial
<212:’S%]guence: Synthetic peptide <400> 101

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence:Synthetic

peptide.

<400> 99
Leu His Arg Ser Cys Ser Pro Gly Phe Gly Val Lys Gln
1 5 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 Gly Phe Gly Val Lys Gln Ile Ala
1 5 10

b

<2105 101

<211> 13
53/88



Cys Ser Pro Ay Phe Gy Val Lys Anlle Ala Thr Ay 1
5 10 <210> 102 <211> 13 <212> PRT <213> Artificial
Sequence <220> <223> Description of Artificial
Sequence: Synthetic peptide <400> 102 Pro Gy Phe dy
Val Lys Gn lle Ala Thr Ay Val Ser 1 5 10 <210> 103
CI2>FRM > 13 <212> PRT <213> Artificial Sequence 54/88
: <220> <223> Description of Artificial
Cl3ogugibirdel Spatensei ¢ pepti de <400> 103 Phe Ay Val Lys
Gnille Ala Thr Ay Val Ser Asp Thr 1 5 10 <210> 104
<211> 13 <212> PRT

220> 7
{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> Artifiecial Sequence

220>
<223> Description of Artificial Sequence:Synthetic

peptide

<4007 102
Pro Gly Phe Gly Val Lys Gln Ile Ala Thr Gly Val Ser
1 5 10

<2105 103
<211> 13
<212> PRT

<213> Artificial Sequence
54/88



<213> Artificial Sequence <220> <223> Description of
Artificial Sequence: Synthetic peptide <400> 104 Val
Lys An lle Ala Thr Ay Val Ser Asp Thr Ile Cys 1 5
10 <210> 105 <211> 13 <212> PRT <213> Artificial
Sequence <220> 55/88 <223> Description of Artificial
Sequence: Synthetic peptide <400> 105 A n Ile Ala Thr
: @y Val Ser Asp Thr Ile Cys u Pro 1 5 10 <210> 106
2202211> 13 <212> PRT <213> Artificial Sequence <220>
<223> Description of Artificial Sequence: Synthetic
<223b@ﬁ§?la§tj@40@£ Arpidicial SequenceISYnthegic g

peptide

<400> 103
Phe Gly Val Lys Gln Ile Ala Thr Gly Val Ser Asp Thr
1 5 10

<210> 104

<211> 13

<212> PRT

<213> Artificial Sequence

<2205
<223> 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> Argificial Sequence

220>
55/88



Ala Thr Ay Val Ser Asp Thr Ile Cys Qu 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 <400> 107 Gy Val
Ser Asp Thr Ile Cys Qu Pro Cys Pro Val Gy 1 5 10
<223x<Pagripi8n <1 ArtiF3ciad 29medRTSRASRIcAr ti fi ci al

: Sequence <220> <223> Description of Artificial
seepiddee: Synthetic peptide <400> 108 Ser Asp Thr Ile
Cys Qu Pro Cys Pro Val Gy Phe Phe 1 5 10 <210> 109
<211> 13 <212> PRT

<400> 105
Gln Ile Ala Thr Gly Val Ser Asp Thr Ile Cys Glu Pro
1 5 10

<210> 106

<211> 13

<2125 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



<213> Artificial Sequence <220> <223> Description of
Artificial Sequence: Synthetic peptide <400> 109 57/ 88
Thr Ile C¢ys Au Pro Cys Pro Val Ay Phe Phe Ser Asn 1
5 10 <210> 110 <211> 13 <212> PRT <213> Artifici al
Sequence <220> <223> Description of Artificial
Sequence: Synthetic peptide <400> 110 Cys G u Pro Cys
:<400>E@% Val Ay Phe Phe Ser Asn Val Ser 1 5 10 <210> 111
1> 13 <212> PRT <213> Artificial Sequence - <220>

1y VIEREF (BB PO Bl b IGACKE ySeltpnce: Syt het i
5

1 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
i 5 10

<210> 109

<211> 13

<212> PRT

213> Artificial Sequence

220>
<223> Description of Artificial Sequence:Synthetic

peptide

<400> 109
57/88




Pro Cys Pro Val dy Phe Phe Ser Asn Val Ser Ser Ala 1
5 10 58/88 <210> 112 <211> 13 <212> PRT <213>
Artificial Sequence <220> <223> Description of
Artificial Sequence: Synthetic peptide <400> 112 Pro

| .G y,Phe Phe Ser n.val Ser Ser Ala Phe Qu 1 5
Thr 18 o Y1t Bq 10 PP VA5 010 Bho Thprprcbmae Arti f1 i al
‘ 1 Sequence <220> <223> Descilj)pti on of Artificial
Sequence: Synthetic peptide <400> 113 Ay Phe Phe Ser

Asn Val Ser Ser Ala Phe GQu Lys Cys 1 5 10 59/88
<210> 114 <211> 13

<210> 110
211> 13
<212> PRT
213> Artificial Sequence

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

<210> 111
<211> 13
<212> PRT
<213> Artificial Sequence

220>
<223> Description of Artificial Sequence:Synthetic

peptide

<400> 111
Pro Cys I;ro Val Gly Phe Phe Ser Asn Val Ser Ser Ala
1 _ 5 7 10
58/88



<212> PRT <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: Synthetic peptide
<400> 114 Phe Ser Asn Val Ser Ser Ala Phe G u Lys Cys
Hs Pro 15 10 <210> 115 <211> 13 <212> PRT <213>
Artificial Sequence <220> <223> Description of
Artificial Sequence: Synthetic peptide <400> 115 Asn
Val Ser Ser Ala Phe Qu Lys Cys H's Pro Trp Thr 1 5
10 <210> 116 <211> 13 60/ 88 <212> PRT <213>

o104 ficial Sequence <220> <223> Description of
Artificial Sequence:Synthetic peptide

211> 13
<212> PRT
<213> Artificial Sequence

220>
<223> Description of Artificial Sequence:Synthetic

peptide

400> 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




<400> 116 Ser Ser Ala Phe GQu Lys Cys His Pro Trp Thr
Ser Cys 1 5 10 <210> 117 <211> 13 <212> PRT <213>
Artificial Sequence <220> <223> Description of
Artificial Sequence:Synthetic peptide <400> 117 Al a
Phe Qu Lys Cys His Pro Trp Thr Ser Cys Gu Thr 1 5
2101314 <210> 118 <211> 13 <212> PRT <213> Artifici al

: <211>Si uence 61/88 <220> <223> Description of Artificial
S guence: Synthetic peptide <400> 118 Gu Lys Cys Hi s

<212>P5%Trp Thr Ser Cys GQu Thr Lys Asp 1 5 10 <210> 119
< > 13

<213> Artificial Sequence

<2200
<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

-<212> PRT

<213> Artificial Sequence

<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

<2105 116

<211> 13
60/88



<212> PRT <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: Synthetic peptide
<400> 119 Cys Hi's Pro Trp Thr Ser Cys A u Thr Lys Asp
Leu Val 1 5 10 <210> 120 <211> 13 <212> PRT <213>
Artificial Sequence <220> 62/88 <223> Description of
Z12APRT i ci al Sequence: Synthetic peptide <400> 120 Pro

: Trp. Thr Ser Cys Gu Thr Lys Asp Leu Val Val Gn 15
<213&6Pt%giﬁi efficnce| 1> 13 <212> PRT <213> Artificial

Sequence <220> <223> Description of Artificial
Sequence: Synthetic peptide
220>

<223> Description of Artificial Sequence:Synthetic

peptide

<406> 116
Ser Ser Ala Phe Glu Lys Cys His Pro Trp Thr Ser Cys
1 5 10

<210> 117
C<211> 13
<212> PRT
<213> Artificial Sequence

<2202
<223> Description of Artificial Sequence:Synthetic

peptide

<400> 117
Ala Phe Glu Lys Cys His Pro Trp Thr Ser Cys Glu Thr
1 5 10

210> 118
911> 13
<2125 PRT

213> Artificial Sequerice
61/88



<2209

<400> 121 Thr Ser Cys du Thr Lys Asp Leu Val Val dn
A@n Ala 15 10 <210> 122 <211> 13 <212> PRT <213>
Artificial Sequence <220> <223> Description of
Artificial Sequence: Synthetic peptide 63/88 <400> 122
Cys Qu Thr Lys Asp Leu Val Val dn dn Ala Gy Thr 1
5 10 <210> 123 <211> 13 <212> PRT <213> Artificial
equence <220> <223> Description of Artificial
Sequence: Synthetic peptide <400> 123 Thr Lys Asp Leu

223YBeatBpt Bl ofd B 18147 ¥edMhe3Pdleic 1 ° 10 <210> 124

peptide

<400> 118

Glu Lys Cys His Pro Trp Thr Ser Cys Glu Thr Lys Asp

5 10

<210> 119

<211> 13

<212> PRT

<213> Artificial Sequence

<2200

- 223> Description of Artificial Sequence:Synthetic

peptide

- <4000 119

Cys His Pro Trp Thr Ser Cys Glu Thr Lys Asp Leu Val

5 10

<210> 120
<211> 13
<212> PRT

<213> Artificial Sequence

<2207

62/88




<212> PRT <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: Synthetic peptide
<400> 124 64/88 Asp Len Val Val dn dn Ala Gy Thr
Asn Lys Thr Asp 1 5 10 <210> 125 <211> 13 <212> PRT

: 13> Artifjcial, Sequence <220> <223> Description of
223> E%F‘? iptto olsdwfiictalsyenusaes Synthepid de <400> 125 Val
¥%Lt1 n @n Ala Ay Thr Asn Lys Thr Asp Val Val 15
<210> 126 <211> 13 <212> PRT <213> Artifici al

Sequence <220> <223> Description of Artificial
Sequence: Synthetic peptide '
<400> 120

Pro Trp Thr Ser Cys Glu Thr Lys Asp Leu Val Val Gln
1 5 10

£210> 121
211> 13
<2125 PRT

213> Artificial Sequence

220> |
<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
63/38




<400> 126 A n G@n Ala Ay Thr Asn Lys Thr Asp Val Val

Cys Ay 1 5 10 65/88 <210> 127 <211> 13 <212> PRT

<213> Artificial Sequence <220> <223> Description of

Artificial Sequence: Synthetic peptide <400> 127 Al a

Gy Thr Asn Lys Thr Asp Val Val Cys Ay Pro Gn 15
10 <210> 128 <211> 13 <212> PRT <213> Artificial

: <400>Szg ence <220> <223> Description of Artificial
Séduence: Synthetic peptide <400> 128 Thr Asn Lys Thr

crs PRVl 96 N, Hh AR Yty 5 10 66168

1 5 10

<210> 123

<211> 13

<212> PRT

<213> Artificial Sequence

220>
<223> Description of Artificial SequenceISyﬁthetic

peptide

<400> 123
Thr Lys Asp Leu Val Val Gln Gin 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

<4005 124
64/83




<211> 13 <212> PRT <213> Artificial Sequence <220>
<223> Description of Artificial Sequence: Synthetic
pepti de <400> 129 Lys Thr Asp Val Val Cys Ay Pro @n
Asp Arg Leu Arg- 1 5 10 <210> 130 <211> 13 <212> PRT
Artificial_ Sequence <220> <223> Description of

213>
Asp Lgt.ttj"ﬁ%i\’@ilafrlnsﬁhué}&&:lsyfrbrhﬁani kys Peptsple <400> 130 Asp

Val Val Q/%Gly Pro An Asp Arg Leu Arg Ala Leu 1 5
10 <210> P31 <211> 1425 67/ 88 <212> DNA <213> Hono

sapiens <400> 131 atgtctgtct ccttcctcat cttcctgccc
gt gctgggcc tcccatgggg tgtcctgtca 60

1

<210> 125
<211> 13
<212> PRT
<213> Artificial Sequence

220>
<223> Description of Artificial Sequence:Synthetic

peptide

<4Q0> 125
Val Val Gln Gln Ala Gly Thr Asn Lys Thr Asp Val Val
1 5 10

210> 126

<211> 13

<212> PRT

<213> Artificial Sequence

<{220>
<223> Description of Artificial Sequence:Synthetic

peptide

<4005 126
Gln Gln Ala Gly Thr Asn Lys Thr Asp Val Val Cys Gly
1 5 - 10

| 65/88




caggt ccaac tgcagcagtc aggtccagga ctggtgaagc cctcgcagac
cctctcactc 120 acctgtgcca tctccgggga cagtgtctct
agcaacagtg ctacttggaa ctggatcagg 180 cagtccccat
cgagagacct tgagtggctg ggaaggacat actacaggtc caagtggtat
240 cgtgattatg taggatctgt gaaaagtcga ataatcatea
acceagacac atccaacaac 300 cagttctccc tgcagctgaa
ctctgtgact cccgaggaca cggctatata ttactgtaca 360
agagcacagt ggctgggagg ggattacccc tactactaca gtatggacgt
2103 ggggccaa 420 gggaccacgg tcaccgtctc ctcagctagc
a& agggcc catcggtctt ccccctggcg 480 ccctgcetcca
<2119gggcacctc cgagagcaca gcggccctgg gctgcctggt caaggact ac
5 ttccccgaac cggtgacggt gtcgtggaac tcaggcgctc
<2123 gRECcagcgg cgtgcacacc 600 ttcccagetg tcctacagtce
ct caggactc tactccctca gcagcgtggt gaccgtgccc 660
<2131 aeqigeandt Sdf@QEACCcca gacctacacc tgcaacgtag atcacaagcc
cagcaacacc 720 aaggtggaca agacagttga gcgcaaat gt
t gt gt cgagt gcccaccgtg cccagcacca 780 cctgtggcag
' gaccgtcagt cttcctcttc cccccaaaac ccaaggacac cctcatgatc
<220’840 tcccggaccc ctgaggtcac gtgcgtggtg gtggacgt ga
cacgaaga ccccgaggtc 900 cagttcaact ggtacgtgga
<22$’é@%ﬁ?@§~ ot dclaf nled aueyacaadhegccacggggg 960
: a ttca acagcacgtt ccgtgtggtc agcgtcctca ccgttgtgca
%86 %tgg 1020 ctgaacggca aggagtacaa gtgcaaggtc
tccaacaaag gcctcccage ctccatcgag 1080 aaaaccatct
ccaaaaccaa agggcagccc cgagaaccac aggtgtacac cctgccccca
<400>1140 tcccgggagg agat gaccaa gctccaggtc agcctgacct
gcctggt caa aggcttctac 1200 cccagcgaca tcgccgtgga
Ala GOt Jhgagadoysadiiggeadr wdgagaacaarsicagaagacc 1260
acacctccca tgctggactc cgacggctcc ttcttcctct accgcaagct
1 caccgtggac 51320 aagagcagdid ggcagcaggg gaacgtcttc
tcatgctccg tgatgcatga ggctctgcac 1380 aaccactaca
cgcagaagag cctctccctg tctccgggta aatga 1425 68/88
<210> 132 <211> 474

<210> 128
<211> 13
<212> PRT
213> Artificial Sequence

<2207
<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




<212> PRT <213> Hono sapiens <400> 132 Met Ser Val
Ser Phe Leu Ile Phe Leu Pro Val Leu Ay Leu Pro Trp 1
510 15 Gy Val Leu Ser An Val @n Leu Gn @n Ser
Gy Pro dy Leu Val 20 25 30 Lys Pro Ser @ n Thr Leu
Ser Leu Thr Cys Ala Ile Ser Ay Asp Ser 35 40 45 Val
<2105dg9ger Asn Ser Ala Thr Trp Asn Trp Ile Arg A n Ser
=‘<211$r3-8er 50 55 60 Arg Asp Leu Gu Trp Leu Ay Arg Thr
¥ Tyr Arg Ser Lys Trp Tyr 65 70 75 80 Arg Asp Tyr
<212§/3in Gy Ser Val Lys Ser Arg lle lle Ile Asn Pro Asp 85
9 55 Thr Ser Asn Asn G n Phe Ser Leu G n Leu Asn Ser

Ty - Rr 100 105 110 Asp Thr Ala Ile Tyr Tyr
'<2135c/§/%u hﬁlﬁr%"ﬁeg% nTrp Leu Ay Gy Asp 115 120 125
69/ 88 Tyr Pro Tyr Tyr Tyr Ser Met Asp Val Trp Ay Gn
Ay Thr Thr Val 130 135 140 Thr Val Ser Ser Al a Ser
2203hr Lys Ay Pro Ser Val Phe Pro Leu Ala 145 150 155
160 Pro Cys Ser Arg Ser Thr Ser Au Ser Thr Ala Al a

<2232_@asdgiytﬂ@ysnfLéIﬁifﬁéﬁal?quﬁéﬁbe: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

<2207
<223> Description of Artificial Sequence:Synthétic

peptide

<400> 130
Asp Val Val Cys Gly Pro Gln Asp Arg Leu Arg Ala Leu
1 5 10

<210> 131

<211> 1425
67/88



Thr Val Ser Trp

Val
Ser Ay Val H s

Asn Ser
Thr Phe Pro Al a
Leu Tyr Ser Leu

<212>\A/§NA Phe 210 215

Asp Hi s Lys
A Val Asp L
C1BERNIPIBIE 550

Lys Asp Tyr Phe Pro A u Pro Val
Gy 180 185 190 Ala Lou Thr
Val Leu @ n Ser Ser 195 200 205 dy
Ser Ser Val Val Thr Val Pro Ser Ser
220 @y Thr Gn Thr Tyr Thr Cys Asn
Pro Ser Asn Thr 225 230 235 240 Lys
s Thr val Au Arg Lys Cys Cys Val Au Cys
255 Cys Pro Ala Pro Pro vVal Ala Gy
Pro Ser Val Phe Leu Phe Pro Pro 260 265 270 Lys Pro
Lys Asp Thr Leu Met Ile Ser Arg Thr Pro A u Val Thr
<4000Cys; 275 280 285 70/88 Val Val Val Asp Val Ser Hi s
GQu Asp Pro Au Val G@n Phe Asn Trp 290 295 300 Tyr
atgto¥atctASELtet deaVad tteb tkeVal ot
A g Gu 305 310 s 32goﬂ%g§%tﬁé‘%ﬁé%§sg& %pé%éﬁ?‘ﬁr Phe
caggtArapcVedcayedgtBedggadagke w tfiga¥al cVedocdde &30t@3%c s
G@n Asp Trp Leu Asn Gy Lys Qu Tyr Lys Cys Lys Va
acctgbepeantitcogiga 3B t8s0ct yagcopete utdrtoggihact@eatdake 18HU
Lys Thr Ile Ser Lys Thr Lys Ay 355 360 365 Gn Pro
Cagtcﬁ?fgatc?@gpﬁﬁfcé igagkgecty eegsacaly aptasagyte Geataitgt G40

cgtga%%é{g taggatctgt

gaaaagtcga ataatcatca acccagacac atccaacaac 300

cagttcteee tgeagetgaa ctetgtgact

agagcacagt
gggaccacgg
ccctgeteea
ttccécgaac
ttceceagetg
tccagcaact
aaggtggaca
cctgtgecag
tceceggacee
cagticaact
gagcagttca
ctgaacggca
aaaaccatcet
tceegggage
ccecagegaca
acacctecca
aagagcaggt

aaccactaca

ggctgggagg

tcaccgtctc
ggagcacctc
cggtgacget
tectacagte
tcggecacccea
agacagttga
gaccgteagt
ctgaggtcac
ggtacgtgga
acagecacgtt
aggagtacaa
ccaaaaccaa
agatgaccaa
tegeegtgea
tgetggacte
ggcageageg

cgcagaagag

ggattaccce
ctcagctage
cgagagcaca
gtegtggaac
ctecaggactc
gacctacace
gecgeaaatgt
cttectette
gtgegtegty
cggegtggag
cegltgteste
gtgcaaggte
agggeageeo
gaaccaggtc
gigggagage
cgacggetee
gaacgtctte

ccteteectg

ccecgaggaca
tactactaca
accaagggcee
geggeeetgg
tcaggegetc
tactccctea
tgcaacgtag
tgtgtcgagt
cececaaaac
gtggacgtga
gtgcataatg
agecgtcectea
tccaacaaag
cgagaaccac
agcetgacet

aatgggcage

ttettoctet

tcatgetecg

teteegggta

68/88

cggctatata
gtatggacgt
catcggtett
getgeetpget
tgaccagegg
geagegtggt
atcacaagee
gcccaccegtg
ccaaggacac
gccacgaaga
ccaagacaag
cegttgtgea
geceteecage
aggtgtacac
gecetggteaa
cggagaacaa
acagcaagct
tgatgcatga

aatga

ttactgtaca 360

ctgggpccaa
ceceectggeg
caaggactac
cglgcacace
gaccgﬁgccc
cagcaacacc
cccageacca
ccteatgate
ceecgagete

gccacgggag

ccaggactgg

ctecategag
cctgeeeccea
aggcttictac
ctacaagacc
caccgtggac

gegctetgeac

420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1425



370 375 380 Met Thr Lys Asn Gn Val Ser Leu Thr Cys
Lou Val Lys Ay Phe Tyr 385 390 .395 400 Pro Ser Asp
Ile Ala Val GQu Trp Au Ser Asn Ay G n Pro Gu Asn
405 410 415 Asn Tyr Lys Thr Thr Pro Pro Met Leu Asp
Ser Asp Ay Ser Phe Phe 420 425 430 Leu Tyr, Ser Lys
<2108 Thr Val Asp Lys Ser Arg Trp Gn Gn Ay Asn 435
: 440 445 71/88 Val Phe Ser Cys Ser Val Met Hs GQu Ala
CHA & H s Asn His Tyr Thr 450 455 460 G n Lys Ser Leu
<212>S% Leu Ser Pro Ay Lys 465 470 <210> 133 <211> 696
< '5> DNA <213> Honp sapi ens <400> 133 at ggaagccc

cagct ¢t tctcttcctc ctgctactct ggectcccaga taccaccgga
<213>6%‘%g§a§§te?sgt gt tgacacagtc tccagccacc ctgtctttgt

ct ccagggga aagagccacc 120 ctctcctgca gggccagtca
gagtgttagc agctacttag cctggtacca acagaaacct 180

{400>9Q%xraggct ¢ ccaggctcct catctatgat gcatccaaca gggccact gg
catcccagcc 240 aggttcagtg gcagtgggtc tgggacagac

Met Set dattIHrcBhecLal ChgPhg [ut R@AYEC L300y [gaa@at T g
cagtttatta ctgtcagcag cgtagcaaca ctttcggccc tgggaccaaa

1 360 gtggathatca aacgtacggtlOggcet gcacca tctdgtcttca

tcttcccgec atctgatgag 420 :

Gly Val Leu Ser Gln Val Gln Leu Gln Gln Ser Gly Pro Gly Leu Val

20 25 30

Lys Pro Ser Gln Thr Leu Ser Leu Thr Cys Ala Ile Ser Gly Asp Ser
35 40 4h

Val Ser Ser Asn Ser Ala Thr Trp Asn Trp Ile Arg Gln Ser Pro Ser
50 b5 60

Arg Asp Leu Glu Trp Leu Gly Arg Thr Tyr Tyr Arg Ser Lys Trp Tyr
65 70 75 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
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cagttgaaat ctggaactgc ctctgttgtg tgcctgctga ataacttcta

tcccagagag 480 gccaaagtac agtggaaggt ggataacgcc

ctccaat cgg gtaactccca ggagagtgtc 540 acagagcagg

acagcaagga cagcacctac agcctcagca gcaccctgac gctgagcaaa

600 gcagactacg agaaacacaa agtctacgcc tgcgaagtca

Tyr RrechtrcBgydve Seyalptt iy ©60Tric 6tytiincia Hygabat Valha

: l%gggggagag tgttga 696 <210> 134 <211> 231 <212> PRT
/88 <213> Hono'38api ens <400>1#84 Met Qu Ala Pro

Ala A n Leu Len Phe Leu Leu Leu Leu Trp Leu Pro 1 5

10 15 Asp Thr Thr Ay Qu Ile Val Leu Thr A n Ser Pro

heg L e 0.25 30 Leu Ser . Pro Jdy Au Arg Al a
Thr V%‘g ?S%e%ersgirja g?% Tﬁ? J7R éysg]fo gfrn %r%% rIJ he & °4I€?u4§13\/al Ser
145 Ser Tyr Len Ak@ Trp Tyr Gn %gw Lys Pro Gy dw,AIa
Pro 50 . 55 60 Arg. Leu Leu e Tyr Asp Ala r Asn
Arg Ala Thr Ay Ile Pro Ala 65 70 75 80 Arg Phe Ser
Gy Ser Ay Ser Ay Thr Asp Phe Thr Leu Thr Il'e Ser 85

Pro (88 25 Argeferl @lir Getl FRuSed ThrA&Da BIg 1AL aplYadysTydy Tyr Cys
AGn dn Arg Ser 100 105 110 Asn Thr Phe (gy Pro dy

Thr Lys VHI® Asp Ile Lys AT Thr Val Ala 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
210 216 220

Gly Thr Gln Thr Tyr Thr Cys Asn Val Asp His Lys Pro SerAAsn Thr
225 230 235 240

Lys Val Asp Lys Thr Val Glu Arg Lys Cys Cys Val Giu Cys Pro Pro
245 250 _ 265 |

Cys Pro Ala Pro Pro Val Ala Gly Pro .Ser Val Phe Leu Phe Pro Pro
260 265 270

Lys Pro %ys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cysm
275 280 285

70/88




115 120 125 Ala Pro Ser Val Phe Ile Phe Pro Pro Ser
Asp Au @n Len Lys Ser 130 135 140 73/88 Ay Thr Al a
Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg G u
145 150 155 160 Ala Lys Val G n Trp Lys Val Asp Asn
Ala Leu Adn Ser Ay Asn Ser 165 170 175 Gn Qdu Ser
Val VghVaThispdal 8kmiids§lSesplie AhpVSeGlThe TAsh Ber Leu

: 180 185 190 Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp
29r Gu Lys Hi s20§s val 195 2080205 Tyr Ala Cys G u
Val Thr Hs Adn Gy Leu Ser Ser Pro Val Thr Lys 210
215 220 Ser Phe Asn Arg Ay Gu Cys 225 230 <210>

te VRSt Bl YAEFER e QUGS TECI= SEBgRea

305 taaaaggtgt cgpgtgtgaa 60 gtggagetgg tggagtclgg
gggaggcttg gtacagcctg gcaggtccct gagactctcc 0
tgtgcagcct ctggattcac ctttgatgat tatgccatgc actgggtccg
gcaagctcca 180 gggaagggcc tggagtgggt ctcaggtatt

Glu GhgPhggaatSergTiggPlRgatt VAUt agasacyaP4u TAA/ 188 Val

325 330 339

His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn
340 345 350

Lys Gly Leu Pro Ala Ser Ile Glu Lys Thr Ile Ser Lys Thr Lys Gly
355 360 365

GIn 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
385 - 300 1395 . 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 Met Leu Asp Ser Asp Gly Ser Phe Phe
420 425 430

Leu Tyr‘§er Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asnt
.
435 440 45

71/88



Val Bheceent Gt Ser digd

agggccgatt caccatctcc agagacaacg ccaagaactc
300 caaatgaaca gtctgagagc tgaggacacg
gccttgtatt actgtgcaag agataggcta 360 tttcggggag
ttaggtacta cggtatggac gtctggggcc aagggaccac ggtcaccgtc
420 tcctcagcta gcaccaaggg cccatcggtc ttccccctgg
d@édﬁ@ @B0Ala degydjaghts Bglggdbct
gctgcctg gtcaaggact acttccccga accggtgacg 540
gt cgt gga actcég%cgc t ct gaccagtBfgcgt gcaca ccttcccage
tgtcctacag 600 tcctcaggac tctactccct cagcagcgtg
gt gaccgtgc cctccagcaa cttcggcacc 660 cagacctaca

gact ct gt ga
cctgtatctg

t a.a ceca,caaca ccaat g g g g gg gga
Glni§§ag%€g%%Fegiﬁﬁ%%%gﬁacégﬁky@ttgtgtcga gt gcccaccg
465 tgcccagcac caegtgtgge aggaccgtca 780 gtcttcctct

<210%x ddygagt ac
Q1% Edyagaacc

tccccccaaa acccaaggac accctcatga tctcccggac ccctgaggtc
840 acgtgcgtgg tggtggacgt gagccacgaa gaccccgagg
tccagttcaa ctggtacgtg 900 gacggcgtgg aggtgcat aa

t gccaagaca aagccacggg aggagcagtt caacagcacg 960
ttccgtgtgg tcagcgtcct caccgttgtg caccaggact ggctgaacgg
1020 aagtgcaagg tctccaacaa aggcctccca

gcct ccat cg agaaaaccat ctccaaaacc 1080 aaagggcagc
acaggtgtac accctgcccc catcccggga ggagat gacc

aagaaccagg tcagcctgac ctgcctggtc aaaggcttct

1
<21Z%§@¥cagcga catcgccgtg 1200 gagtgggaga gcaat gggca

<213:96589

tccga

get

aact acaaga ccacacctcc catgctggac 1260
ccttcttcct ctacagcaag ctcaccgtgg acaagagcag

gt ggcagcag 1320 gggaacgtct tctcatgctc cgtgatgcat

gaggct ct gc acaaccacta cacgcagaag 1380

<4003t g3t ccggg taaat ga 1407
PRT <213> Hono sapi ens

atggaagcee
gaaattgtgt
ctcteetgea
ggceaggete
aggttcagtg
gaagatttig
gtggatatca
cagttgaaat
gccaaagtac
acagagcagg
geagactacg

ccegteacaa

210> 134
<211> 231
<212> PRT

cagcteaget
tgacacagtc
gggccagtea
ccaggetect
geagtgggtc
cagtttatta
aacgtacggt
ctggaactige
agtggaaggt
acagcaagga
agasacacaa

agagcttcaa

tctettecte
tcecagecace
gagtgttage
catctatgat
tgggacagac
ctgtcagcag
ggetgeacea
ctetgttgte
ggataacgee
caggacctac

agtctacgcec

Caggggagag

<400> 136
ctgctactet ggeteccaga

Ctgtctttgt ctececagggga
agctacttag cctggtacca
gcatccaaca gggccactgg
ttcactetica ccatcageag
cgtagcaaqa_ctttcggccc
tetgtettea tettecegee
tgectgetga ataacttcta
cteceaategg gtaactecea
agcctcagea geaccetgae
tgcgaagtca cccatcaggg

tgttga

72/88

<210> 136 <211> 468

agcctctccc

<212>

taccaccgga 60
aagagccacce 120
acagaaacctiISO
catccqagcc 240
cctagageet 300
tgggaccaaa 360
atctgatgag 420
tcecagagag 430
ggagagtgte b40
getgageaaa 600
cctgageteg 660
696



Met Qu Leu Gy Leu Ser Trp Ile Phe Leu Leu Ala lle
Leu Lys Ay 15 10 15 75/88 Val dn Cys GQu Vval d@n
Leu Val Gu Ser Ay Ay Ay Leu Val dn 20 25 30 Pro
Gy Arg Ser Leu Arg Leu Ser Cys Ala Ala Ser Gy Phe
Thr Phe 35 40 45 Asp Asp Tyr Ala Met H's Trp Val Arg
<L13>Jlaropdapierso Gy Lys Ay Leu 50 55 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
<4003 Ala Lys Asn 85 90 95 Ser Leu Tyr Leu @ n Met Asn
Leu Arg Ala A u Asp Thr Ala Leu 100 105 110 Tyr

eu ,Ph g Tyr
Met G@ SRR s The W e N A
Thr VaI Thi Val Ser Ser Allg Ser 130 135 14§ Thr Lys
Gy Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg Ser
Thr 145 150 155 160 Ser Gu Ser Thr Ala Ala Leu Ay
Cys Leu Val Lys Asp Tyr Phe Pro 165 170 175 76/88 Qu
Asp TRr dhivelly T Mal VEeled Mar A3A SserPrd ¥l-Alfler Lew SEAr Ser

Gy val 180 185 190
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 . 5b - 60

. Arg Leu Leu Ile Tyr Asp Ala Ser Asn Arg Ala Thr Gly Ile Pro Ala

65 70 75 80

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 Ile Lys Arg Thr Val Ala
115 120 1256

Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser

130 © 135 | 140
73/88



H's Thr Phe Pro Ala Val Leu Gn Ser Ser Ay Leu Tyr
Ser Leu Ser 195 200 205 Ser Val Val Thr Val Pro Ser
Ser Asn Phe Ay Thr @n Thr Tyr Thr 210 215 220 Cys
Asn Val Asp His Lys Pro Ser Asn Thr Lys Val Asp Lys
Thr Val 225 230 235 240 du Arg Lys Cys Cys Val du
C,ys Pro Pro Cys Pro Ala Pro Pro Val 245 250 255 Ala
Ser. Val Phe Leu Phe Pro Pro Lys Pro Lys Asp

Pro
Gly ThﬁrMEe%ﬁr Y60 Vab £y 2gu N fhaneAgePthgr Tie PedSl@ u Val

Thr Cys Vval Val Asp Val 275 280 285 Hs du

145 Asp Pro Qu @ A n Phe Asn "Tgﬁa Tyr Val Asp @_Oy Val
G@u 290 295 300 Val H's Asn Ala Lys Thr Lys Pro Arg
Gu Gu dn Phe Asn Ser Thr 305 310 315 320 Phe Arg

I Vayl ' Irp Leu
e AE VeV Rgpalies 8 Y3Bhsddlon Bln FAL ofd By B8 958 | U
Val Ser Aggp Lys Ay Leu P[}Q) Ala Ser 340 345 350 Ile
GQu Lys Thr Ile Ser Lys Thr Lys Ay Gn Pro Arg GQu
Pro Gn 355 360 365 Val Tyr Thr Leu Pro Pro Ser Arg
Gu Au Met Thr Lys Asn G n Val 370 375 380 Ser Leu

Gln GhinrSey\&al B Whl Gly disE SerFAhyes Astr S&r dhSdyr Aep lldue Al a
Val
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
<211> 1407

- <212> DNA

| <213> Homo sapiens

<400> 135

-atggagttgg gactgagetg gattttectt ttggetattt taaaaggtgt ccagtgtgaa 60

gtgcagct_gg tggagtctgg geggagepctig gtacagectg gcaggtccdt gagactetee 120
tgtgecageet ctggattcac cttigatgal tatgecatge actgggtecg geaageteca 180

gggaagggee tggagtgggt ctcaggtatt agttggaata gtggtagett getgecatgeg 240
‘ 74/88




385 390 395 400 du Trp Au Ser Asn Ay Gn Pro Qu
Asn Asn Tyr Lys Thr Thr Pro 405 410 415 Pro Met Leu
Asp Ser Asp Gy Ser Phe Phe Leu Tyr Ser Lys Leu Thr
420 425 430 Val Asp Lys Ser Arg Trp Gn Gn Gy Asn
Val Phe Ser Cys Ser Val 435 440 445 Met Hs Gu Al a
gactdtgtgaHpgzgiegntiti cacTyrc tThragtiavahys cSegabeie Segtdetg 450
455 460 Ser Pro Ay Lys 465 78/88 <210> 137 <211>

 casatgggca grfgaeaprAlsagaRac Hetot keapl e astetedB@>agk3Fggcta 360

ccc cagctcagct tctcttcctc ctgctactct ggctcccaga
§L266 ceghalsenyedr tasgact earpsaceascegfceenate 420
ctctcct gca

o el hocothate Sapmscrce 120, Sl clecl gt gy
teogapdiba GHCEANTE e bORINC N Eal L PRl IRl SRR R 510

ggyccac
a. C
gtetck B85 E88 L @Q%ﬁ{ctﬁgc C%%g%&i‘g&agcﬁﬁlz g\?gct%ct;bgg% Cﬁgg (it

gaagattttg cagtt cagcag cgtagccact
tectce@pegu8gecdbLageseand ¢ oo ce0al EaaRELLLACALEHIEL 660

gcaccatctg tcttcatctt cccgccatct 420 gatgagcagt
cagactima. atlgtyygshagbycchad cgtdgghgiagceadzgtdsgaciagacagtt 720

at aa
tttcgg aE

cttctatccc 480 agagaggcca aagtacagtg gaaggt ggat
gagceaRiedoridetaicantatgenprace decveatayagads4gisge

gtcttectet
acgtgogteg
gacggegtgg
ticcgtgtgs
aagtgcaagg
aaagggcage
aagaaccagg
gagtgggaga
tcegacgget
gggaacgtet

agceteteee

210> 136
<211> 468
<212> PRT

<400> 136

teececcaaa
tggtggacgt
aggtgcataa
tcagegteet
tctecaacaa
ccegagaace
tcageetgac
gcaatgggea
ccttetteet
tcteatgete

tgteteegegg

- <213> Homo sapiens

acccaaggac
gagccacgaa
tgccaagaca
caccgttgtg
aggceteeca
acaggtgtac
ctgectggte
gccggagaac
ctacagcaag
cgtgatgeat

taaatga

accctcafga
gaccccgagg
aagccacggg
caccaggact
gectecateg
accctgecece
aaaggcttct

aactacaaga

ctecaccgtgg”

gaggctetge

tcteceggac
tcecagttcaa
aggageagtt
ggctgaaégg
agaaaaccat
catceccggga
accccagega
ccacacctece
acaagagcag

acaaccacta

aggaccgtlca

ccetgaggte

ctggtacgtg
caacagcacg
caaggagtac
ctccaasace
ggagatgacc
catcgeegtg
catgetggac
gtggcagcag

cacgcagaag

Met Glu Leu Gly Leu Ser Trp Ile Phe Leu Leu Ala Ile Leu Lys Gly

1

5

10
75/88

16

780
840
900

960

1020
1080
1140
1200
1260
1320
1380
1407



agt gt cacag ageaggacag caaggacagc acctacagcc tcagcagcac

cctgacgctg 600 agcaaagcag actacgagaa acacaaagtc
tacgcctgcg aagtcaccca tcagggcctg 660 agctcgcccg
t cacaaagag cttcaacagg ggagagtgtt ga 702 <210> 138

<211> 233 <212> PRT <213> Honp sapi ens <400> 138 Met

Gu Ala Pro Ala G n Leu Leu Phe Leu Leu Leu Leu Trp
Prao 15 Asp Thr Thr Ay Qu Ire Val Leu

: Leu
Val qhyy Cgy Frllséflal Ffilﬁ itV Blu der by Glo) @8 ber 51 80n Leu

Ser Pro(gy Gu Arg Ala_Thr Leu Ser Cys Arg Ala Ser
A n Ser?8s5 40 45 VaI Sét Ser Tyr Leu A% Trp Tyr @n

GnLys Pro Ay An Ala Pro 50 55 60 Arg Leu Leu Ile
Tyr Asp Ala Ser Asn Arg Ala Thr Ay Ile Pro Ala 65 70

P y I Yol N Phe Thr

vo 0 M5 08 Pe¥ Bp g 65768 el S 1 BIS ™ Fhacp pne
Ala 3@l Tyr Tyr Cys 4gn Gn Arg Ser 45100 105 110 Hi s
Trp Leu Thr Phe Gy Ay Ay Thr Lys Val Qu Ile Lys

Arg Thr 115 120 125 Val Ala Ala Pro Ser Val Phe Ile

Phe Pro Pro Ser Asp Gu dn Leu
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
65 70 75 80

Asp Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn
85 90 95

Ser Leu Tyr Leu GIn 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



?

130 135 140 Lys Ser Ay Thr Ala Ser Val Val Cys Leu
Lou Asn Asn Phe Tyr Pro 145 150 155 160 Arg GQu Al a
Lys Val @n Trp Lys Val Asp Asn Ala Leu A n Ser Ay
165 170 175 Asn Ser Gn du Ser Val Thr Au G n Asp
Ser Lys Asp Ser Thr Tyr 80/88 180 185 190 Ser Leu
Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr A u Lys
195 200 205 Lys Val Tyr Ala Cys Au Val Thr His

6lu P@ rYat;Tyr L&l Ser TBeAsPrSer VEly AR1De@Thr 320 Gligrvdlys Ser

Phe Asn Arg Ay du Cys 225 230 <210> 139 <211> 1425
<212> DNA <213> Honp sapi ens <400> 139 atggaactca
tgtgcgg aa aat gaagcac g%gtggttct tcctcctgct ggt ggeggct
gat ggg tcctgtdféa getgecagetg ddfgagt cgg
gcccaggact actgaagcct 120 tcggagaccc tgtccctcac
ctgcactgtc tctggcggct ccatcagcag tcctggttac 180

His ThRPHOPIGGL 100at EGOEER SUE R COG00 2 $9rhag agtggattgg
ggga gc

gagtatctat 240 aaaagt a caacccgtcc
ct ggmgagt c gagtcacegj atccgtagac 3@@5 acgt ccaaga
accagttctc cctgaagctg agctctgtga ccgccgcaga cacggetgtg
360 tattactgta cgagacctgt agtacgatat tttgggtggt
acccctg gggccaggga 420
Ser Val al Thr Val Pro Ser Ser Asn Phe Gly Thr Gln Thr Tyr Thr

210 215 220

Cys Asn Val Asp His Lys Pro Ser Asn Thr Lys Val Asp Lys Thr Val
225 230 235 240

Glu Arg Lys Cys Cys Val Glu Cys Pro Pro Cys Pro Ala Pro Pro Val
245 250 265

Ala Gly Pro Ser Val Phe Leu 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



accctggtca ccgtctcctc agctagcacc aaggggccat ccgtcttccc
cctggcgccc 480 tgctccagga gcacctccga gagcacagcc
gccctggget gecctggtcaa ggactacttc 540 cccgaaccgg
t gacggt gt c gtggaactca ggcgccctga ccagcggcgt gcacaacttc
600 ccggctgtcc tccagttctc aggactctac tccctcagca
gcgt ggt gad2hegt gcecct cc 66M30agcagcet t gg gcd¥S8jaagac
ctgcacttgc aacgtagatc acaagcccag caacaccaag 720 81/88
gt ggacaaga gagttgagtc caaatatggt cccccatgcc caccatgccc

agcacctgag 780 ttcg ggg gaccatcagt cttcctgttc

61y 158 eI Rt AL e rhal g 6lBa60 Mreckigosice
ctgagq% ac gtgcgtggtg ggacgt ga gccagy 6aga ccccgaggtc
900 cf%ttcaact ggtacé%éga t ggcgt ggag g gcat aatg

ccaagacaaa gccgcgggag 960 gagcagttca acagcacgta
ccgtgtggtc agcgtcctca ccgtcctgca ccaggactgg 1020

Tle GE4 993CHYCA 295201 QTRA 9L ANFAGEL Brd GLRRTIATRY @GCL ceegtce

- ctccatcgag 1080 " aaaaccCatct ccaaagccaa agggcagccc

cgagagccac aggtgtageg cctgccccca 1349 tcccaggagg
agat gaccaa gaaccaggtc agcctgacct gcctggtcaa aggcttctac

1200 <cccagcgaca tcgccgtgga gt gggagagc aat gggcagc

cggagaacaa ctacaagacc 1260 acgcctcccg tgctggactc

Val Tggdbydendirot Pra becties GhoddeadpicThmdre dsyddo V320
gagcaggt ggcagﬁgggg gaatgtcttc tcatgctccg tgatgcatga

3@@ctctgcac 1380 accact aca cac%@bagag cctctccctg
tctctgggta aatga 1425 <210> 140 <211> 474 <212> PRT
<213> Hono sapi ens <400> 140 Met Asp Leu Met Cys Lys

' 0 15
sor L0 Lo B Eestetohgte s 1,

e
a
385 Leu dn G u 390 395 400

Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro
405 410 | 415

Pro Met lLeu 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




20 25 30 Ser Ay Pro Gy Leu Leu Lys Pro Ser Gu Thr
Leu Ser Leu Thr Cys 35 40 45 Thr Val Ser Ay dy Set
Ile Ser Ser Pro Ay Tyr Tyr Ay Gy Trp 82/88 50 55
60 Ile Arg Gn Pro Pro Ay Lys Ay Leu Qu Trp Ile
Gy Ser Ile Tyr 65 70 75 80 Lys Ser Ay Ser Thr Tyr
<Z210°H187 Asn Pro Ser Leu Lys Ser Arg Val Thr 85 90 95 |Ile
: Ser Val Asp Thr Ser Lys Asn G n Phe Ser Leu Lys Leu
2115éP2 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
<212>Pﬁ&*“6|y Trp Phe Asp Pro Trp Gy Gn Gy Thr Leu Val
<21$JHQH130513§ 140 Val Ser Ser Ala Ser Thr Lys Ay Pro
ser™\VafP'PRe Pro Leu Ala Pro 145 150 155 160 Cys Ser
Arg Ser Thr Ser Qu Ser Thr Ala Ala Leu Ay Cys Leu
Val 165 170 175 Lys Asp Tyr Phe Pro Qu Pro Val Thr
<400Vag7 Ser Trp Asn Ser Ay Ala 180 185 190 Leu Thr Ser
Gy Vval H's Thr Phe Pro Ala Val Leu A n Ser Ser Ay
atggab@bcc2 08205 c t Lt c T t SNt gt t Se pgSebcaal tadabeckps édal
Pro Ser Ser Ser Leu Gy 83/88
gaaattgtgt tgacacagtc tccagccace cigtcttigt ctocaggega aagagecace 120

ctectectgca ggegeccagtca gagtgttage agctacttag cctggtacca acagaaacct 180
ggeecaggete ccaggetect catectatgat geatecaaca gggecactgg catcccagee 240
aggttcagfg gcagtgggtc tgggacagac ttcactcteca ccatcageag cetagagect 300
gaagattttg cagtitatta ctgicagecag cgtagecact ggetcacttt cggegggagg 360
-accaaggtgg agatcaaacg tacggtgget gcaccatetg tettecatett cecgecatct 420
gatgagcagt tgaaatctgg aactgeetet gitgtgtegce tgetgaataa citctatece 480
agagaggcca aagtacagtg gaaggtggat aacgccctce aatcgggtaa ctcccaggag 540
agtgtcacag agcaggacag caaggacagce acctacagee tcageagcac cctgacgetg 600
agcaaageag actacgagaa acacaaagtc tacgectgeg aagtcaccca tcagggcctg 660

agctcegeeeg tcacaaagag cttcaacagg ggagagtgtt 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 Leu Trp Leu Pro
1 5 10 15

Asp Thr Thr Gly Glu Ile Val Leu Thr Gla Ser Pro Ala Thr Leu Ser
| 79/88 |



210 215 220 Thr Lys Thr T Thr Cys Tyr ys Asn Val
Hs Lys Pro Ser Asn Thr Lys 225 230 235 240 Val

Asp
Asp

Lys Arg Val GQu Ser Lys Tyr Gy Pro Pro Cys Pro Pro

Cys 245 250 255 Pro Ala Pro Gu Phe du dy dy

Pro

Ser Val Phe Leu Phe Pro Pro 260 265 270 Lys Pro Lys
Asp ThrZ0Leu Met Ile Ser25Arg Thr Pro d 80Val Thr Cys

275 280 285 Val Val Val Asp Val Ser Gn du Asp
G u VvVal Gn Phe Asn Trp 290 295 300 Tyr Val Asp
u

Val H| S L hr Lys Pro Arg G
Leu 55 o i3y A8 aTehr e Yan (B maita fr Gihgoaval
Ser Sxil Leu Thr Val I?eu 325 330 3354 Hs Gn Asp
Leu n Ay Lys Gu Tyr Lys Cys Lys §/ Ser Asn
345 350 Lys Ay Leu Pro Ser Ser Ile @Qu Lys Thr

Pro
Ay
305
Val
Trp
340
I'le

Ser Lys Ala Lys Ay 355 360 365 84/88 An Pro Arg

Val Set BeProrGidu Xad THY My Fhilnlew %stPPJ 81p&n @18 Kdou A u

370 375 380 Met Thr Lys Asn n Val Ser Leu Thr
teéu Val Lys Ay Fhe Tyr 385 3906895 400 Pro Se

Cys
r Asp

Ile Ala Val Qu Trp Qu Ser Asn Gly A n Pro G u Asn '

405 410 415
Arg Leu Leu lle Tyr Asp Ala Ser Asn Arg Ala Thr Gly Ile Pro Ala

65 70 75 80

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

His Trp Leu Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys Arg Thr
115 120 125

Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu
130 : 135 140

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 C o5

Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr
80/88




Thr Thr Pro Pro Val Leu Asp Ser Asp Ay
420 425 430 Leu Tyr Ser Arg Leu Thr Val
Arg Trp An Gu Gy Asn 435 440 445 Val
Ser Val Met Hs Qu Ala Leu His Asn Hi s

Asn
Ser
Asp
Phe

Tyr
Phe
Lys
Ser

Lys
Phe
Ser

Cys

Tyr
Ay
Hono

Thr
Lyk30465

4
sapi ens

70

450 455 460 dn Lys Ser
<21038841 <211> 708 18212> DNA <213>

Leu Ser Leu Ser

<400> 141 at ggacatga gggtccccgc

tcagctcctg gggcttctge tgctctgget cccaggtgcc 60

o
:

ctctcaccat cagcagcctg 300

attl@
aagc

240

cagtg ct
cctaa gc

tcotgabl

aaaccaggga

ccat caaggt tcagcggcag tggatctggg acagatttca

cagcct gaag attttgcaac

Lys V&I ayt aghotyscencagt ttha mtaght @GCL0aEePILE 996 BEO
caagggacca aggtggaaat caaacgtacg gtggctgcac catctgtctt

2ot cttcccg 420 2tgxatctgatg agcageg gaa at ct ggaact

gcctcetgttg tgtgectget gaataacttc 480

t at cccagag

Leu

Cc hcagtctcca tcctccectgt ctgcatctgt
8 S5t dadcatac sk vy &dudge Hagt caggge

gt at cagcag 1?8%
t

t at gat gcct ¢ ttgga aagtggggtc

aggccaaagt acagt ggaag gt ggataacg ccctccaatc gggtaactcc
caggagagt g t cacagagca ggacagcaag gacagcacct

540
Thr Lyg sgedbe dgnc

225

<2105 139
<211> 1425
<212> DNA
<213> Homo

<400> 139
atggatctca
cccagatggg
tcggagacce
tacggggget
aaaagtggea
acgtecaaga
tattactgta
accctggtea
tgctecagga
cccgaacegg
ccggctgtcé

agcagettgg

cgagaaacac
‘ggcctgaget ¢
708

sapilens

tgtgcaagaa
tcctgtccca
tgteceteac
ggatcegeea
gecacctacca
accagticte
cgagacctigt
cegtetecte
gcacctecga
tgacggtgte
tacagtccte

gcacgaagac

oot

abe &ty

aatgaagcac
getgeagetg
ctgcactgtc
gCCCCCAgER
caacccgtce
cctgaagetg
agtacgatat
agctageace
gagcacagee
gtggaactca
aggactctac

ctacacctge

80 acgctgagca aagcagacta
tctacg cctgcgaagt .cacccatcag 660
ccgtcac aaagagcttc aacaggggag agtgttga

ctgtggttct
caggagtegg
tetggegect
aaggggelgg
ctecaagagtc
agctetgtga
tttgggtggt
aaggggccat
geectggeget
ggegecetga
teecteagea

aacgtagatc
81/88

tectectget gétggcggct
geeceaggact actgaagect
ccatcageag teetggitac
agtggattgg gagtafctat
gagtcaccat atccgtagac
ccgeegeaga cacggetgig
tegaccectg gsgecaggga
ccgtetteee cetggegeee
gcetggteaa ggactactte
ccagcggcgt gcacacﬁtt;
gegtggtegac cgtgeectee

acaagecceag Caacaccaag

60

120
180
240
300
360
420
480
040
600

660

720



<210> 142 <211> 235 <212> PRT <213> Honop sapi ens
<400> 142 Met Asp Met Arg Val Pro Ala A n Leu Leu Ay
Leu Leu Leu Leu Trp 1 5 10 15 Leu Pro Ay Ala Arg
Cys Ala lle @n Leu Thr A n Ser Pro Ser Ser 20 25 30

¢ a Ser Val Arg Val Thr Ile Thr C,%/s
g gg%ﬁag%ﬁag%é?gt%%aa&@%gtéCﬁC%t;gC?|Cé0@écﬁc<§eﬁg9@|cata_a§ 88 a

* tecgqbei Yhot et B Redoaihs cedeuRti L%wa%%ss@#ﬂ
o B B I ST
cagtle@bctCaptdoE Baed thotheRR & Ak A 2LRE cIéﬁgaIéﬁa %@c%é&g@d@)

100 105 110 Phe Asn Ser Tyr Pro

gagedgit yeal BeageySatadce@htight @gkytectdd 5{:&%1’@&5 cca‘éﬁgct-ggr 10dal
Ala Ala Pro Ser Val Phe Ile Phe. Pro Pro Ser Asp Gu

ctgaatl@cal 3&gatti@aa@ igchmgte yecSaraabd wedticclcaacGeatddgk MBh
Cys Leu Leu Asn Asn Phe 145 150 155 160

aaaaccatct ccaaagecaa agggcagece cgagagecac aggtetacac cotgeccceca 1140

tcecaggage agatgaccaa gaaccaggtc agectgacct gectggteaa aggettetac 1200

cccagegaca tcgeegtgga gtgggagage aatgggeage cggagaacaa ctacaagace 1260

acgcceteceg tgetggacte cgacggctee ttettectet acageagget aaccgtggae 1320

aagagcaggt ggcaggaggg gaatgtette teatgoteeg tgatgeatga ggetetgeac 1380

aaccactaca cacagaagag cctctcectg tctetggsta 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 -

s

Thr Val Ser Gly Gly Setr Ile Ser Ser Pro Gly Tyr Tyr Gly Gly Tip '
' 82/88




Tyr Pro Arg Qu Ala Lys Val Gn Trp Lys Val Asp Asn
Ala Leu @n 165 170 175 Ser Ay Asn Ser Gn G u Ser
Val Thr Qu G n Asp Ser Lys Asp Ser 180 185 190 Thr
Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp
Tyr du 195 200 205 Lys His Lys Val Tyr Ala Cys Qu
Q%I Thr Hs Gnay Leu Ser Ser 610 215 220 87/88 -
R Pro Val Thr Lys Ser Phe Asn Arg Ay
G u Cys 225 230 235 88/88

Ile Arg Gln Pro Pro Gly Lys Gly Leu Glu Trp Ile Gly Ser Ile Tyr
65 70 75 80

Lys Ser Gly Ser Thr Tyr His Asn Pro Ser Leu Lys Ser Arg Val Thr
85 20 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 Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro
145 150 155 160

Cys Ser Arg Ser Thr Ser Glu Ser Thr Ala Ala Leu Gly Cys Leu Val
165 170 175

Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala
180 185 : 190

Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly
195 200 205 -

Leu Tyr Ser Leu Ser Setr Val Val Thr Val Pro Ser Ser Ser Leu Gly
83/88




210
Thr Lys Thr Tyr Thr
225

Val Asp Lys Arg Val
245

Pro Ala Pro Glu Phe
| 260

Lyvs Pro Lys Asp Thr
275

Val Val Val Asp Val
290

Tyr Val Asp Gly Val
305

"Glu Gln Phe Asn Ser

325

His Gln Asp Trp Leu

340

Lys Gly Leu Pro Ser
| 355

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
295 300

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 7 335

Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn
345 350 N

Ser Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly
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 Gin 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
1<212> DNA

<213> Homo sapiens

<400> 141

¥

atggacatga gggtccecge tecagetectg gggettetge tgetetgget cceaggtgee 60

agatgtgeca tecagttgac teagteteca teetecetgt ctgeatetgt aggagacaga 120
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gtcaccatca
' aaaccaggga
ccatecaaggt
cagcctlgaag
caagggacca
ccatctgatg
tatcccagag
caggagagig
acgctgageca

ggcetgaget

<2107 142
<2115 235
<212> PRT
<213> Homo

<400> 142

cttgeeggge
aagcticctaa
tcagcggeag
attttgéaac
aggtggaaat
agcagttgaa
aggccaaagt
tcacagagca
aagcagacta

cgecegteac

sapiens

aagtcaggge
getectgate
tggateiggg
ttattacigt
caaacgtacg
étctggaact
acagtggaag
ggacagcaag
cgagaaacac

aaagagcttc

attagcagtg
tatgatgect
acagatttca
caacagttta
gtggctgecac
geetetgttg
gtggataacg
gacagcacct
aaégtctacg

aacaggggag

ctttageetig
ccaatitgga
cteteaccat
atagttacce
catctgtett
tgtgectget
ccctecaate
acagecteag
cctgegaagt

agtgtiga

gtatcagcag 180
aagtggggte 240
cagcagectg 300
gacgttegge 360
catcttececg 420
gaataacttc 480
gggtaactce 540
cagcaccctg 600
cacécatcag 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 Ile Gln Leu Thr Gln Ser Pro Ser Ser
30

20

25

Leu Ser Ala Ser Val Gly Asp Arg Val Thr Ile Thr Cys Arg Ala Ser

35

40

45

GIn Gly Tle Ser Ser Ala Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lysm

50

513
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Ala Pro Lys Leu Leu Ile Tyr Asp Ala Ser Asn Leu Glu Ser Gly Val
65 70 75 | 80

Pro Ser Arg 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
100 105 116

Phe Asn Ser Tyr Pro Thr Phe Gly Gln Gly Thr Lys Val Glu Tle Lys
115 120 125

Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe.Pro Pro Ser Asp Glu
130 135 _ 140

Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe
145 150 155 160

Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln
165 170 ' 175

Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser
180 185 7 190

Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu
195 200 205

Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser
210 215 990
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Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
T 225 230 235
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