WD 03/ 040170 PCT/ US02/ 36107 ANTI BODI ES TO CD40 [0001] This application
clainms the benefit of United States Provisional Application 60/348, 980,
filed Noveoimawn4@yo 2001. BACKGROUND OF THE | NVENTI ON 5 [ 00®@ZTr/USam34ibd 0
antigen is a 50 kDa cell surface glycoprotein which belongs to the Tunor
Necrosis Factor Receptor (TNF-R) famly. (Stanenkovic et al., EMBO J.
8:1403-10 (1989).) CD40 is' expressed in many normal and tunor cell types,
i ncluding B | ynphocytes, dendritic cells, nonocytes, nacrophages, thymc
epithelium endothelial cells, fibroblasts, and snmooth nuscle cells.
(Paulie S. et al., 10 Cancer Imrunol. I mmunother. 20:23-8 (1985);
Banchereau J. et al., Adv. Exp. Med. & Biol. 378:79-83 (1995); Al derson
MR et al., J. of Exp. Med. 178:669-74 (1993); Ruggiero G et al., J. of
| munol . 156: 3737-46 (1996); Hol |l enbaugh D. et al., J. of Exp. Med.
182:33-40 (1995); Yellin MJ. et al., J. of Leukocyte Biol. 58:209-16
(1995); and Lazaar A L. et al., J. of Imunol. 161:3120-7 (1998).) 15 CD4O0
is expressed in all B-lynmphormas and in 70% of all solid tunors. Although
constitutively expressed, CD40 is up-regulated in antigen presenting cells
by maturation signals, such as LPS, IL-1(err), IFN-(err) and Gw CSF.

[ 0003] CD40 activation plays a critical role in regulating hunoral and
cellular imune responses. Antigen presentation wthout CD40 activation
can lead to 20 tolerance, while CD40 signaling can reverse such tol erance,
enhance antigen presentation by all antigen presenting cells (APCs), |ead
to secretion of hel per WO 03/040170Q,\} 0 2 cytokines and
chenoki nes, increase co-stinul ator ion and signaling, and
stinmulate cytolytic activity of imune cells. [0004] CD40 plays a critical
role in B cell | f t1op, .maturat ,on a S iLtghing. {Foy T.M et
al., Ann. Rev. &O@%?Eﬁabﬁcggﬁcéﬁé "‘fg’%s’%%%)&?"ﬂisegﬁz%mﬁ vg?ong e CDH40

si gnal i ng pat hwapplicatids 60/348/980y fited Neeenibar 4, poomogl obul i n i sotype
distribution, lack of CD4+ T cell primng, and defects in secondary
hunoral responses. For exanpl g hX—I i nked hyper-1agM syndronme is a

di sease associated with a nut&& HY O B INMENTIEN e and it is
characterized by the inability of affect ed individuals to produce

anti bodi es gt hefoood m@amb%ﬁﬁg&f is B30 KA SRl &(ﬁﬁibt%glt fi9h bBihed B3
productive interaction between and %Z Ire or an ertective
i mune r esponsethe TooEsNecs3 F@n@m@eﬂmm (B‘Wﬁmll}ea(ﬂmmmohe easls EMBOI on

of the CD0 J. 8:1403-10 (1989).) CD40 is expressed in many normal and tumor cell types,

including B lymphocytes, dendritic cells, monocytes, macrophages, thymic
epithelium, endothelial cells, fibroblasts, and smooth muscle cells. (Paulie S. et al.,

10 Cancer Immunol. Immunother. 20:23-8 (1985); Banchereau J. et al., Adv. Exp.
Med. & Biol. 378:79-83 (1995); Alderson M.R. et al., J. of Exp. Med. 178:669-74
(1993); Ruggiero G. et al., J. of Immunol. 156:3737-46 (1996); Hollenbaugh D. et
al., J. of Exp. Med. 182:33-40 (1995); Yellin M.J. €t al., J. of Leukocyte Biol.
58:209-16 (1995); and Lazaar A.L. et al., J. of Immunol. 161:3120-7 (1998).)

15 CDA40 is expressed in all B-lymphomas and in 70% of all solid tumors. Although
constitutively expressed, CD40 is up-regulated in antigen presenting cells by
maturation signals, such as LPS, IL-18, IFN-y and GM-CSF.

[0003] CD40 activation plays a critical role in regulating humoral and cellular
immune responses. Antigen presentation without CD40 é.ctivation can lead to

20 tolerance, while CD40 signaling can reverse such tolerance, enhance antigen

presentation by all antigen presenting cells (APCs), lead to secretion of helper



cytoplasm c domain with TRAFs (TNF-R associ ated factors). (Lee HH et al.,
Proc. Natl. Acad. Sci. USA 96:1421-6 (1999); Pullen S.S. et al.,

Bi ochem swow30%0130: 11836-45 (1998); G ammar A C. et al., »PCTafShasaindl .
161:1183-93 (1998); Ishida T.K. et al., Proc. Natl. Acad. Sci. USA
93:9437-42 (1996); Pullen S.S. et al., 4 2f-Biol. Chem 274:14246-54
(1999)). The interaction with TRAFs can culmnate in the activation of
both NF(err)B a d Jun/ hways. suk N. et . al., Proc. Natl.
nond. o oA B G e A A e TROISHHIE e 6 mrunol
162: 4720- 30 (1§3831inks, BePansiing c%lﬁﬁ'dct&ﬁ(f@firﬁxﬁh&e &gnaling leads to
enhanced secretion of cytokines stch as -6 (Jeppson J.D. et al., J

of  munol . 16[000#B8 CARO(pigBa) critige] ioteain B ceadl praliferationt mapyration apidAlaser gy &

I . 110: 22 9 | L- . J. et , 4:2305-14
(rlrggZ? . von L%%%%%térl}?aﬁf S‘talla%”;’%cfﬁiséfel‘;””ﬁg‘g? ot @gg@ 999); Denf el d
RW et als, 2bidrhtimofdh@CDUORIEA é&%hﬁ%z@a&%oﬁﬁﬁ&@al serlhr 12 (Cella M et
al., I of Exp. M 184: 747-52 (19 Ferlin WG et al., Euro |

of | mmunol . 28: BeBungel¢budimdyotypedinmintion, lack of ICD4ET celb primingfn offs In

2R6 ;ﬁgoLllH( 1&2290&&%%?&}9 ra? gér%s.es. %reeggrélgﬁp Eu;g? j@géﬁﬁmﬁ%@f %}9aue’s1§§§gr' "

D. et al., |nfedseee aSsocimadniily a Gifitdtdadn Bk t&@na(nI(SBQOD gend, addit @Kuni yoshi
J.S. et aI ., Cellular Im‘runo 193:48-58 (1999)) and chenoki nes
(M PL(err), ~M Brastenzed pxihegabilihofintfeted indixidigls fo producesantibpdies gthep

V0 03/ 5'40%%: 3 g SRBSEO0. Shtfaioingthe prby i Bl B 451
162: 4140-7 ( '19€B))40 abé B0, 19 réguired f(ﬁ'lan,effedtiveafnrmlﬁﬁs rdgpon§®Ci ety of
(Sant os- At gumelB03] ~ cD U enbddsma e R FGr 1o Bsgsspition o (S99 and

i ncreased expr f %’U'Feﬁ gg}\@ et 5 al.
Proc. Natl. Acg}ﬁémggci?@ dﬁgﬁﬁﬁggﬁ?ﬁs T 998§S%C%teguﬂgson JéLLe%%g Bta lAr chi ves

of Dermatol. Rew, Na80A@@5SE0USA99902146(199R); Pullen S&. et alEdBiaghemistry

ol - 8: 11361 BP0 1088 eptPebAros o B piminiol 1L Sp o085 51

(1993)) and_comhidaul Rt &raY., PARA %m@&za(sezguswi)%émyz (M96§t P%hen s%UéthQ J.
of | munol . 25:596- 603 995 10 Jones KW and C. J. Cel | ul ar

| mmunol . 174: 48-0£8iql168@Y.:2T634RAE54 £1999). TheJoﬁ@ra@abn cwﬂthm?gAFm
180: 1263-72 (1 f 155: 1995
Cyt oki nes i n&%ﬁ@r@t%ﬁﬁ%ﬁfgﬁb S%b%il%%%%@ Jjﬁl% Patlyyas; \gif jkgﬂlﬁ’? 19990

activation. [0&Q6] Pm el Aédan SEOUSARENC8ABNY 999); Sethbdiralr C. anet 41)Tuse

function, the effe
20 Immunol 162 4720-30 (1999).) Depending on cell type, this signaling leads to

enhanced secretion of cytokines such as IL-6 (Jeppson J.D. et al., J. of Immunol.
161:1738-42 (1998); Uejima Y. et al., Int. Arch. of Allergy & Immunol.
110:225-32, (1996), IL-8 (Gruss H.J. et al., Blood 84:2305-14 (1994); von
Leoprechting A. et al., Cancer Res. 59:1287-94 (1999); Denfeld R.W. et al.,

25 Europ. J. of Immunol. 26:2329-34 (1996)), IL-12 (Cella M. et al., J. of Exp. Med.
184:747-52 (1996); Ferlin W.G. et al., Europ. J. of Immunol. 28:525-31 (1998);
Armant M. et al., Europ. J. of Immunol. 26:1430-4 (1996); Koch F. et al., J. of
Exp. Med. 184:741-6 (1996); Seguin R. and L.H. Kasper, J. of Infect. Diseases
179:467-74 (1999); Chaussabel D. et al., Infection & Immunity 67:1929-34

30 (1999)), IL-15 (Kuniyoshi J.S. et al., Cellular Immunol. 193:48-58 (1999)) and
chemokines (MIP1c, MIP18, RANTES, and others) (McDyer J.F. et al., J. of
Immunol. 162:3711-7 (1999); Schaniel C. et al., J. of Exp. Med. 188:451-63



15 of CD40 activation include: cell recruitment and differentiation by
chenoki nes and cytokines; activation of nonocytes; increased cytolytic
activity wbospswahytic T |ynphocyte (CTL) and natural kil lPem/ushteteel | s;
i nduction of apoptosis in CD40 positive tunors; enhancenent of

i mmunogenicity of CD40 positive tunors; and -tunor-specific antibody
production. The role of CD40 activation in cell-nediated 20 immune

nany Rev of | miden: Aistbuhed Ao of PrmateJo il OO e G yitale o1
63: 418-28 (1998),, Sfﬁz@ginw%kieﬁzcﬁ]@ephra%m $189- %{1‘99@ incrad B ex ﬁ&%sﬂaﬁogz

(1998). [0007] udies using a cross-primng nodel” system showed that CD40
activation of MHGCsclessd andpl GestoseAngamedo Eedtlal.f é'qllwlaehmnundloﬁ&ﬁe? -85

303 475. 480" ( 195090) b inuiided PR clsTathehut mp BRRen e 1R BB 6 oar

requi rements f oray] CPAQ: 8l,anakid@ed USH@(P@IZIE (@'95 G’fd)dﬁsé}g] of & e)!\ﬁs]hnjes?’ et
al ., Science 273:1864-7 (1996); wal |.S. al Nat ure 378:617-20

(1995).) CD40 deerimagali Res. 2OMJeH- B@(Wérﬁé@éaﬁfo%ﬁlo@ﬂth ofdmmuyeh bearing B

CT000) )" Cono i Biaqti rOoq, MARIRN, el o O ey, ¢ VL el 35: B 628

bl ood progeni tqu99s)nmréﬁadfnotn @t §1€|11n$nunbl:|79f4ﬂ§ =53q1993)) aed cadtimulaloryof Exp.
Med. 185: 341-9 (199 I\/acka/{Pl\/l F. et al. of  nmunol . 161:2094-8

(1998).) c40 Wlgaieeerdh w%z/fahl@rom/ obfmmynali Hri5%-693 {1980k es
di fferent f t P.
6 11 erent 1 AL ROPOGUES JN IR PN L8 GO0 ol o

cytolytic actl vjomymﬂ)fofﬂltgy Addd. SS(D 268430 (ADE); et P eedl., Oy bfkinnesl. ( Car bone
E. et al. 53- 60 (1997 Martin- Fontecha A. et al.,
J of -5 Im"runol @9%%%8%5) ](f)nfs W&%@%&Qﬁ%{lg%ﬁ@e}l oL eeibe coa0

pl ays an esserggm{lalra%gcﬁﬁuwe initiation and enhancenment of |mmne
responses by inducin maturati on of APCs, secretion of hel per cytokines,
upr egul ati on of[0e&dt |Ima1k1d1tlonyo emzheanén ©f cdhﬂlaremﬂamnmmrfuncmrbn,ethéeﬁ’ecﬂs

functions 000 ritical, rol e of 0 e,initiation and
mat ur at i oriL%f o%k:]?"fg)rﬁfﬁé{? tiogfcluge: d’legif’%“c%ﬁ%f :&&?ﬁﬁé@gnh’éﬂ?@@? & st em
an ideal targetcyfdiines] 0HMRRoLONANKRYRE increbidell HRIANCAIRR of8ftolfic T
particularly inportant for nounti ngﬂeffectl ve i nrune resSponses to tunor

anti gens, whi cHyrapbocgém(QHL)lapd nptueal dillas NKo celtse mdm’ume%m@mmhﬂﬂ@h

-pri t d b dat S
17 225. 44 ( Togny it LB el el bR uttalief Eopsoipeivs e 4. o ™
(1998); Al bert tMnbr-sptifl an,tlbb@f} pﬂo&u@tﬁ% e Yole OFLIH0 acBOMNSH ih c&l&ed%tedi' |

of Exp. I\/bd 186: 65-70 (1997).
immune responses is also well established, and it is reviewed in: Grewal et al.,

Ann. Rev. of Immunol. 16:111-35 (1998); Mackey et al., J. of Leukocyte Biol.
63:418-28 (1998); and Noelle R.J., Agents & Actions - Suppl. 49:17-22 (1998).

[0007] Studies using a cross-priming model system showed that CD40 activation

of APCs can replace helper T cell requirement for the generation of cytolytic T

25 lymphocyte (CTL). (Bennett et al., Nature 393:478-480 (1998).) Evidence from
CD40L deficient mice indicates a clear requirement for CD40 signaling in helper T
cell priming. (Grewal LS. et al., Science 273:1864-7 (1996); Grewal L.S. et al.,
Nature 378:617-20 (1995).) CDA40 activation converts otherwise tolerogenic,
antigen bearing B cells into competent APCs. (Buhlmann J.E. et al., Immunity

30 2:645-53 (1995).) CDA40 activation induces maturation and differentiation of cord
blood progenitors into dendritic cells. (Flores-Romo L. et al., J. of Exp. Med.
185:341-9 (1997); Mackey M.F. et al., J. of Immunol. 161:2094-8 (1998).) CD40



[ 0009] Several groups have denonstrated the effectiveness of CD40
activation for antitunor responses in vitro and in vivo. (Toes RE M et
al ., Semwerog/0#70 | mmunol . 10:443-8 (1998).) Two groups, ®EITAF0L/sN1G7

net astati c nodel. of renal cell 20 carcinoma and subcutaneous tunors by
virally transformed cells, have independeatlty denonstrated that CD40
activation can reverse toI erance to tunor- specific antigens, resul ti ng in

efficient antit ug}%at ﬁeéﬂrff?entgio%%?moﬁﬁ?}ﬁ?s IHWEE%FE‘E,I%I 8%1‘1&}1? 51

Medi ci ne 5: 780-%F

(1999).) Anti tt{mssa&tmyﬂaqurdbdtanrzaBmaq@m;f) FUFRRECIOS0 h&tivaBen altiaced
reported by CDAOL and anti-CD40 antibody treatnent in a human breast cancer

line nodel in SEidbytd asivity il Nneells threngla APC- @D&@m@sectgﬁgklgeeﬂ@@ggﬁ )

D40 t t t
CDi0+ and  Ca0R *hyhAhe T ASncl Reuel B FRRNE AR Y B S
Medi cine 5481%%1%@)5910@(!19@90”%@@ oBdeBMtioHS indiidath tBst @194@1@ fie and
co-wor kers 30 concl ude that signal |n8pact|V|ty by anti-CD40 anti od| es is

nore ef fective osgnntiaj n@mth@wtratmn\a@ nhaveernew Hf ampene Fesporseh by inducing

ot ol s 70 | TR DEAPE s RRRBE Bt Bl REA, BBl Bty

Consi st ent w t mélbases, ahd emhantdmes of whiestordhdticn40 anti bodi es were tested
for activity ?Iﬁal nst_CD40+ tunor cells in vivo, nost but_not all of the
a

tunori ci daI PQ&lt yTheariticakrols of 4 signalingdn the igiiatipn gnd mefwstianefn  ADCC.
(Funakos h' To ggﬁun}oq 1 ang%gto?é i (MRS i%@;!; ¥s ikl tﬁ'mgﬁérg%n%]ea f(lnmm nol .

19: 93- 101 er st udy, ne mar r ow ritic c
treated ex vivamniirde eahaaeinehty Siich ealpcémentaiad be paﬂnedlaﬂgnmpm'tant\ﬂor ant | t unor

activity. These studi es. demonstrated that CD40OL .stinu re the
nmost mature andn?rﬁ’élﬁlggﬁe‘été‘fq e respopsesio t‘%‘?j‘r?PPﬁﬁnsaWh%Fﬁ?tair ¢ %‘??GFES’ esponse.

[0010] The ess%ééeﬁtedrt&hﬁ: 1%@%95&1&1 t%hglﬁ &%@i-phﬂﬁﬂg%ftatéubﬁ%dm ?ﬁﬁz!ih 10
denonstrated by conparing responses of wld-type and -/- mceto turmr

vacci nes. TheséAdt Qﬂaleﬁémﬁ'owtdzmvn Chap-187: 22596491 @ped) ﬁﬁap@blEM et alachi evi ng

the tunor obs ved i c k . Cancer
Resear ch %%nnté% '4’4 ‘fnc)l tbnf‘?};gﬂ%?g} ?‘H’(‘f&ﬁgp é\&‘ 3f92t§r§1%urmr
bearing mce mqqegg)sgeﬁyé@s@ey\mt by & Jt,u;@rmgl 18%: @51¢0(1r9@a) pd with activating
anti-CD40 anti bodi es ex 15 vivo, were shown to have enhanced tunor

speci fic CTL adPv@flt ySeverd g@pg@]havq\ﬂen@mstaated thepiicetivanasanfdiD4( antiyaderher .
<0 157164 (109 EeR L 7 TP ol R S
negative tunor Smnindt e 0433 0199e)><)p1’r%5ge@hpsnud1ﬂgtmhg R@sBastatic model of renal cell
20 carcinoma and subcutaneous tumors by virally transformed cells, have
independently demonstrated that CD40 activation can reverse tolerance to tumor-
specific antigens, resulting in efficient antitumor priming of T cells. (Sotomayor
E.M. et al., Nature Medicine 5:780-787 (1999); Diehl L. et al., Nature Medicine
5:774-9 (1999).) Antitumor activity in the absence of immune cells was also
25  reported by CD40L and anti-CD40 antibody treatment in a human breast cancer
line model in SCID mice. (Hirano A. et al., Blood 93:2999-3007 (1999).) CD40
activation by anti-CD40 antibody was recently shown to eradicate CD40+ and
CDA40- lymphoma in mouse models. (French R.R. et al., Nature Medicine
5:548-53 (1999).) Furthermore, previous studies by Glennie and co-workers
30 conclude that signaling activity by anti-CD40 antibodies is more effective for

inducing in vivo tumor clearance than other anti-surface marker antibodies capable

of recruiting effectors. (Tutt A.L. et al., J. of Immunol. 161:3176-85 (1998).)



| eukem as, nultiple nyeloma, a majority of carcinomas of nasopharynx,

bl adder, 20 ovary, and liver, and sone breast and col orectal cancers,
activati owowB/o@® can have a broad range of clinical appCirasotang:r [ 0011]
Anti-CD40 activating nonocl onal antibodies can contribute to tunor

eradi cation via several inportant necham $ivs= Forenobst anong these is
activation of host dendritic cells for enhanced tunor antigen processing

and presentatiqn, .as 25 || as enhanced anti presentatio r
i mTunogeni ci ty%?“%@&d"ﬁgg’ﬁq ‘g’ée’i"ﬁ%?saw &t F@l"gﬁgﬁﬁé‘ 16%‘@?5 W%gfsﬁﬁi fop
activation of fuyrEy, sPaGH dbgo-Chitior 38k £#R8h, nlo¥MRAAGYA1SF thédethédiqaal

antitunor activity can be nediated by other inmmne- enhancing effects of
CD40 si gnal i ngagtpmtyonestassnciatéd wihik AbMOsegnaling thtley tlod AREC. (Ferakgshitest and

activation nonocyte and .enhanc CTL and N A cytol yt.ig,. oWl as
bel | as di'rect St p iy RO Ot e bag on st Pl Eos e BEHOSE Yy
stimul ating a Mr%tudgmnﬁﬁrd\@aékidmictc@w«w@@-treawaquwoowmmdvgﬂétp@ft unor
WO 03/ 040170 PCT/ US02/ 36107 - 6 <cells can also becone an inportant source

of tunor-speci tgtsannd igsted forHapivgraatitunras@eki by Hivde pindise deaenssptediha

activated APCs or-di ngl here.is a crijtj e I eutic,
clinically repg\%gﬁtsglgwﬁq?@gg Wéegrgeotrlllfazl}osgn h%%%?derg8&§g@wﬁé%§ | PTI ON OF
THE DRAW NGS [ fRiRlinddrpaiftiéemdrAedgdnas.e sequence al i gnments of predicted

am no acid sequences of isolated anti-CD40 nonocl onal anti body |ight and
heavy chain vEW18bI dheiessantiial roleoh CO4E ip aptiimes BRI Bes assk§liences of the

correspondjng | . j b1 [y f rcqﬂﬁ)e__ he

cl ones angbt hed%dé%rtrlaﬁg%{%%??éﬂ@%ﬁégﬂ(g&?%lp%g&g(ffn gy S aﬁinﬁg%y&?ﬁfehoéerm.i ne
CDR1, CDR2, andacciies. Theguaniieshewehat (izi0-i- neck arkinabalya ofatisevidg theavy

chai n sequences, apparent _insertions to th (If(Rs regi o e indicated by a
dash (-) in t hEMEARMPIREY SBSRTEFCE noFRy Ialﬁs-aﬁ‘ém AN P saaﬁ%rﬁgesefmg
region are indi 1 sih o e Fi gure
| A: the predi c?ggg%%‘ﬁgl%@?gﬁﬁ gﬁ%%%ﬂs@a%%%&ygaﬁgﬁgam nge%l%i%dlh&g]eﬁ%eences
of mAbs 3. 1.1 stiouldted vadthiundor céles avidti3ied e theavtivating @arti- D10 getodgesrar] | ne

' id . .. 10014] Fi 1B: th dict K | i ght [
Var i able 18g: M ArAPAGYE P BT R PP IR AR &1k SRHY HEIEP I ne
am no acid SeCIM%@Pﬁ.,(c\é%@é;fbn‘w%/oﬁjlﬁzmu%@ﬂz@ﬂdlssll?sé(mf()l699).)[?%’ek%lstuﬁi@ure 1¢C

the predicted kappa |ight chain variable region anm no aci o
demonstrate that CD40 occupies a critical position in antitumor immunity, in both

CDA40 positive and negative tumors. Since CD40 is expressed in lymphomas,
leukemias, multiple myeloma, a majority of carcinomas of nasopharynx, bladder,

20 ovary, and liver, and some breast and colorectal cancers, activation of CD40 can
have a broad range of clinical applications.
[0011] Anti-CD40 activating monoclonal antibodies can contribute to tumor
eradication via several important mechanisms. Foremost among these is activation
of host dendritic cells for enhanced tumor antigen processing and presentation, as

25  well as enhanced antigen presentation or immunogenicity of CD40 positive tumor
cells themselves, leading to activation of tumor specific CD4" and CD8"
lymphocytes. Additional antitumor activity can be mediated by other immune-
enhancing effects of CD40 signaling (production of chemokines and cytokines,
recruitment and activation monocytes, and enhanced CTL and NK cytolytic

30 activity), as well as direct killing of CD40" tumors by induction of apoptosis or by
stimulating a humoral response leading to ADCC. Apoptotic and dying tumor



sequences from mAbs 10.8.3 and 21.4.1 and the germine am no acid sequence
(VK=L5 (DP5) and J=J(err)4); [0016] Figure 1D:. the predicted heavy chain
vari abl e wegBo#12m no acid sequence 25 from mAb 3. 1.1 anecCrhsoysaini i ne

am no acid sequence (VH=3-30+ (DP-49), D=D4+DI R3 and J=JH6); [0017] Figure
1E: the predicted heavy chain variable regéon am no acid sequence from mAb
7.1.2 and the germine am no acid sequence (VH=3-30+ (DP-49), D=DI R5+D
1-26 and J=JH6); ;WO 03/ 040170 PCT/US02/36107. - 7 [0Q18] .Figure 1F: the

pr edi ct ed heavycegﬁg?lhgiﬁ ?1°8n§cqndm§’8§ﬁér‘?88r§¢f°f W?ﬁﬁ@tmgﬁ%@ “gz%at%

gernl ine anino ﬁ@édas@i%ugya&@nﬂe&’fdy@@ﬁ) dcivMed APdEDI R3 and J=JH6); [0019]

Figure | G the predicted heavy chain variable region amno acid 5
sequences from mAb 15. 1. 1Acpeadingly, Geveris pastieatinned forithbrapeytiomdimicalti=4- 59

(DP- 71), mm'f@féﬁ%ﬂ%néﬁ%d%@%q%@bo%g Figure 1H the predicted heavy

variable region'c uefices frommAb 21.4.1 and the
germine am no acid sequence (VH=1-02 (DP- 75), D=DLR1 and J=JH4). 10
[0021] Figwe 2A-2H are se DBRC OB TIHE BRAWENGHT no aci d

sequences of isolated anti-CD40 nonocl onal antibody i ght and heavy chain
vari abl e domai ith the ge i ne am no, acid sequences of the

cor r espondi ng ﬂﬁ%\?n gﬂ&mﬁ%égy{}?ﬁ’&isﬁque@éﬁé%@?erﬁ ?ﬁ@?@ﬁ@é% ¥aén t he
CORe, and. CORG "o IRARP RS D e iy Rehnd o DBERD | 00T

CDR2, and CDR3 sequences are underline eavy chain
sequences, appaeashle doweimsivathsthe gemnhiee@DRBo neidisequeacss ofiteléaradspehdiyg a dash

(-) in the gernmline sequence and apparent deletions in the CDR3 region are
i ndi cated by aqj](ghgﬂld(%e%v?'ﬁ %lﬂé?‘%ﬁssnE?lifsf&{}%eﬁg’éwtteed%ﬂowwﬂéhweml% .

predi ct ed doappaeduedbd arehadibated b shRfd HRUENGESCHRATC DD Sh@eDR3L, 23.5.1
and 23.29.1 and the germine amno acid sequence 20 {VK=A3/Al9 and J=JK 1);

[ 0023] Fi gure 3eiucners 3¢ vadeskinad. Kaphanmhénihof htasty chaimisemieacisdappacameénce from
mAb 21.2.1 and. . i ino_acid sequence =A3/ A19 and J=J(err)3);
[0024] Figure Q%Q ﬁ{(’%gr‘%j%hé’gf%{%g]aﬁ SKEpPS n?qsl?fﬁ?ds@h%fl%fngpi TSNS SqTAIE SeAMSRES £ r om
mMAbs 23.28.1, 28d afpalként@@RAcAE BICDRB rapidn beindRAH IS @Rh (9 it ¢lsHRauence
25 (Vi c=A27 and J=JK3); [0025] Figure 2D the predictéd heavy chain am no

aci d sequence PFFERNSRAD
15 [0013] Figure 1A: the predicted kappa light chain variable region amino acid

sequences of mAbs 3.1.1 and 7.1.2 with the Vk=A3/A19 and J=Jk1 gene germline

amino acid sequences.

[0014] Figure 1B: the predicted kappa light chain variable region amino acid

sequence from clone 15.1.1 and the germline amino acid sequence (Vk=A3/A19
20 and J=Jk2);

[0015] Figure 1C: the predicted kappa light chain variable region amino acid

sequences from mAbs 10.8.3 and 21.4.1 and the germline amino acid sequence

(Vk=LS5 (DP5) and J=Jk4),

[0016] Figure 1D: the predicted heavy chain variable region amino acid sequence
25 from mAb 3.1.1 and the germline amino acid sequence (Vy=3-30+ (DP-49),

D=D4+DIR3 and J=Jy6);

[0017] Figure 1E: the predicted heavy chain variable region amiﬁé acid sequence

from mAb 7.1.2 and the germline amino acid sequence (Vy=3-30+ (DP-49),

D=DIR5+D1-26 and J=Jy6);



21.2.1 and the germline amno acid sequence (VH=3-30+, D=DI R3+D6-19 and
J=JH4); , [0026] Figure 2E: the predicted heavy chain am no acid sequence
from mAbswo3B/0247d. 1, 22. 1. 1H C109A and the gernl i ne am necadisd2/s@gquence
(VH=3-30+, D=Dl1- 1 and J=JH6); WD 03/040170 PCT/US02/36107 8 [0027]
Figure 2F: the predicted heavy chain am no actd sequence frommib 23.5.1
and the germline am no acid sequence (VH=3-30+, D=D4-17 and J=JH6); [0028]

Figure 2G the py@dhctre.Beavy, i i To f romJmAb !aS. 29.1
and the germi ngj am!]no %gl d se&@gﬁfégef‘%gCgéh%nﬁ@%jgﬁ%ugﬂ%efw .~ 5 and
[0029] Figure 2M9.8handghedemilen dnenw yeid bejueneanine-4e8s (V Ive4) BROER3 fh@m MAb
23.28.1, 23.28. 1HDI6E and 24.2.1 and the gernmine amno acid sequence
(VH=4- 59, D=DI -17 and J=JH5). [0030] Figure 3 is a dose- response
curve that illugso19) eFiqihe 169tHeigr¥diQtd B g‘hhm %a@%g%&?gfn%o f the

invention (21.4.1) to enhance |L- 12p40 production unman ritic
cells. [003%] Fs@yp@cea frozn mAdokel. ﬂes@&rmgnnhnmnhmtmd éehﬂéﬁcé@VQﬁ4-t59QDP-

ability of an a an 0 the invention (21.4.1) to enhance

| L- 12p70 pr oduc %%%L%%yaﬁtl c cells. 15 [0032] Figure 5is a
graph that ill uﬁaoaa} emguh@uabthtelp}édlaédﬁéav?%h 8fac1dt he
invention (21.4.1) to increase i mrunogenicCity stlnu cells and

enhance CTL act fsiPeRceagam@AbR] 4. pnt e@hhhne mma&pldﬁegwme 6Vj{$1 -82 (Iopor

growth inhibiti u thaty | Justrates the reduced growth of CD40
positive Daudi t n%r?iﬁll%gl _JJAE?I ge mce treated with an anti- 20 CD40

ant i body 010t he[00a i/]e nFlgulre 121 JZI—IZlaré)secL eﬁwﬂlgnﬁieﬁtér& p?edléte@aﬁﬂ{g)efcu% gt\%rﬂ:es

i nhi bition curve..t illustrates the reduced Ive K562

tumors in SC D-¥ds %eiﬂnaefé QD"@ame%pq}wrtaha@rboémﬂlghtg mdd&aa‘ywhdmdmabﬂe ddrrains

t 21. dT Figure 8
ISR\(;\?\/Q : (r:])RI E)I ti gvr‘qlﬂ%%]ht g‘ngyé;?&ﬂhﬁg‘?ﬂf(ﬁﬁ% r?%é@%@‘ﬁ%%ﬁﬁ lﬂﬁiﬁggt %%q??s 3S?§|}91%l1j i ce
by different cagenen)rRiffverwenbetantn theldlhengaihs gefiineqashct ar&ﬁ@fé@ﬂedﬁ gure
9 shows i nhi bi t.i th W&EWS]C CD4A0 negative K562 tunors in SCID mce
by different cdﬂ%@#f?gl ﬁ'g‘ 8¢ 1, COB2, and) GRS} seamgnces areundgrosy] InFi gur e
oresence and bt oFfEe ) (kbefor RS P&pﬂ&t“ﬁ#&%‘t& QS PRS e iy

presence and absence of T cells an Ic ce
anti - indicated by a dash (-) in the germline sequence and apparent deletions in the

CDR3 region are indicated by a dash (-) in the clone sequence.
[0022] Figure 2A: the predicted kappa light chain amino acid sequences from
mAbs 22.1.1, 23.5.1 and 23.29.1 and the germline amino acid sequence
20 (Vk=A3/A19 and J=Jk1);
[0023] Figure 2B: the predicted kappa light chain amino acid sequence from
mAb 21.2.1 and the germline amino acid sequence (Vk=A3/A19 and J=Jk3);
[0024] Figure 2C: the predicted kappa light chain amino acid sequences from
mAbs 23.28.1, 23.28.1L-C92A and 24.2.1 and the germline amino acid sequence
25 (Vk=A27 and J=Jk3);
[0025] Figure 2D: the predicted heavy chain amino acid sequence from mAb
21.2.1 and the germline amino acid sequence (Vu=3-30+, D=DIR3+D6-19 and
J=Ju4); '
[0026] Figure 2E: the predicted heavy chain amino acid sequence from mAbs

30 22.1.1,22.1.1H-C109A and the germline amino acid sequence (Vg=3-30+, D=D1-
1 and J=Jy6);



30 CD40 agoni st mAb. [0038] Figure 11 shows inhibition in the growth of
CD40 positive Raji tunors in SCID mce by anti-CD40 agoni st anti bodies. WO
03/ 040170WB@3H0WE0OR/ 36107 - 9 [0039] Figure 12 shows i nhipbirtisen3din t he
grow h of BT 474 breast cancer cells in SCI D beige mce by anti-CD40

agoni st antibodi es. [0040] Figure 13 showsgishibition in the growth of PC 3
prostate tunors in SCl D-beige mce by anti-CD40 agonist antibodies. S

0041] Figure sur curv or SCI D bei ge . m ce injected (iv) with
[Daudi]tumg)r celj[ 73 a’lweﬁe emwt%ﬁqavw@naaw a4id seAveResdies mApo42]

Figure 15 is az\!\%sﬂﬁ{m@g&&mﬁﬁaahﬁiﬁb gci@fe (ﬁéh&% =534 Pﬁ%AdJPQ'@S to

reduced (R) and non-redu human 3] Figure 1
al i gnment of t h@023] - Ingldoﬂﬁl ﬂsmédwﬂaduh&vamﬂahwmano adid s&gtfice frod4dAbFi gur e

Showi ng t he | 0BaRP gAY BETH e P L APy AEh ek b Dt R TIRE

is a groupsof sghematic d| agrans of the chineric CD40 constructs.
SUMVARY OF THE | NVENTI ON %0046] The present invention provides an |soI at ed
anti body or an{0Q&h- Biigne AY: the@redietad heayyebhintanzino béiddequeDds famimetl s as a

ant - ObA0 ant Pty 2P e AR REEh R AEP o SaRtER apia AR G Vit "°

phar maceuti cal kY, Bﬁpﬂpj:—léﬂni-@7 andJ-ggaby.i er. The conposition may further
conpri se another conponent, such as an anti-tunor agent or an imaging

agent. Di agnos{@®0hn 1&%@3&%@@‘?$CTGW@PW%®@ ﬁ]:ugl@ateq)thg\ab@@doﬁgn Etlﬁleh
i a such as a
ybr 1 dona =2t hat Do aibadioEiht S eR om0 s Slc R iR ¥y "por ¢ on

t hereof. 25 [Oﬁdiﬁ}m E[étfdritllmbeﬂil on al so provides nucleic acid nol ecul es
encoding the h nd/ or ht chain, or antlgen bi ndi ng, portions
t her eof , of anﬁgﬁﬁi él‘\st‘i Q)SGSFGSPOPWE}F}]’G thatilln F%?ﬁﬂléﬁb’g‘ﬂb‘ﬁ@e@tlvect ors

o ecombi nant Ly R Bipe Mo LR 1A 0 R Bet S ol Eidon 3y, 4 100
nmol ecul es 30 bmﬁsti]ienﬂmlmmaﬂnn transgeni c ani rral s that express the heavy
22? { g(r) dy E B@égbr gﬁua% 1s grap Ih%(tjhﬂl%trgtest ea ﬁlty gf gnengtl C]%ZO%Qtﬁ?on(fyl o-fCD40
the invention (21.4.1) to increase immunogenicity of Jy stimulator cells and
enhance CTL activity against Jy target cells.
[0033] Figure 6 is a tumor growth inhibition curve that illustrates the reduced
growth of CD40 positive Daudi tumors in SCID-beige mice treated with an anti-
20 CD40 antibody of the invention (21.4.1).
[0034] Figure 7 is a tumor growth inhibition curve that illustrates the reduced
growth of CD40 negative K562 tumors in SCID-beige mice treated with an anti-
CD40 antibody of the invention (21.4.1) and human dendritic cells and T cells.
[0035] Figure 8 shows inhibition in the growth of CD40 negative K562 tumors in
25 SCID mice by different concentrations of anti-CD40 agonist mAb 23.29.1.
[0036] Figure 9 shows inhibition in the growth of CD40 negative K562 tumors in
SCID mice by different concentrations of anti-CD40 agonist mAb 3.1.1.
[0037] Figure 10 shows inhibition in the growth of CD40 positive Raji tumors in
the presence and absence of T cells and dendritic cells in SCID mice by an anti-
30 CD40 agonist mAb.
[0038] Figure 11 shows inhibition in the growth of CD40 positive Raji tumors in
SCID mice by anti-CD40 agonist antibodies.



WO 03/040170 PCT/US02/36107 - 10 [0052] The invention also provides a
met hod for treating a subject in need thereof wth an effective anount of
a nucl ei cwedB@40mo0 ecul e encodi ng the heavy and/or |ight @caiusp2/aso7

anti gen-bi ndi ng portions thereof, of an anti-CD40 anti body. DETAILED
DESCRI PTION OF THE I NVENTION 5 Definition® and General Techni ques [0053]
Unl ess ot herw se defined herein, scientific and technical terns used in

comonly unadh0tlo PR ol b AR I B S P AR SR BT ) s

ot herw se reqm’;a;mdbei?ynﬁm}eaﬁti_cmoggbﬁgt dngbsdieshal | include pluralities
and plural terns shall include 10 the singular. Cenerally, nonenclatures

used in conneclOD4M wFighte Bndrows dmnbigign in e growddl af P4nd prastade Bimags iyr e,

nol ecul ar bi ol I nol . i etics and protein and
nucleic acid Cﬁ‘%%%—@%%ﬁﬂ%ﬂ?ﬁ?%?é@%%%ﬁg%ﬁ?-ed herein are those well
known and gomoky] UBgdrd 1% it Bgubiital ciu0 ] SOIMEbLETRE hoctsinfrtedt(Bg vithques  of
the present invention are generally. 15 perfornmed according to conventi onal

met hods wel | kP& tymongells and tregied Wish ape$D)40negnishanflodivss general and nore

0 ¢ - : ; . t
sheci 11 cat on el Fare Fé B WeRUlbh oy AT SRE COIPURIR gt e
Mol ecul ar O oniethgred AR axbniaadt-redycddy(iNR) lhumad GaMQ. Col d  Spring Har bor

Laboratory Pre Cold Sprij.n rbor, N.Y. (1989) and Ausubel et 20 al.,
Qurrent P ot oddP83 nFIgBIeaa s AR 5@%11%59? the2kshd @mmsgﬁmawm%gwa%s
(1992), d Hephew and Lane Antibodies: A Laboratory Manual, Cold Spring

Har bor Laboratory Press, Cold Spring Harbor, N Y. (1990), which are .
i ncor por at ed Hé€bé4In Figyrer ¥fie reabgnmdm o thetmause @ad hinoas CEA® qminé g¢idat i on

techni ques are perforned. accordi.n nuf acturer's.specifications, as
comonl y acconsﬁﬁ?egﬁgﬁsm%ﬁ'l?% e.j%auB?oggle Sl?]‘éggersiolﬁ&? cﬁ’é‘?é’iaﬁ'. The

nonencl at ures [98gs) | PighRIMEES highRlip/dfisBhen@ifé didBamb 8PREIhRAGIACOE@dUr es and
techni ques of, anal ytical chemstry, synthetic organic chem stry, and
medi ci nal and qEnstrurdseut i cal chem stry described herein are those well
known and conmmonly used in the art. Standard techni ques are used for
chem cal nt heses, chemi cal I i preparation,

f or mul ati%%, 30 and delivery, 1 I{I’Eﬁ‘h\ls. WO 03/ 040170
PCT/ US02/ 36107 - 11 [0055] The followi ng terns, unless otherw se

i ndi cat ed, shdlobddle Thepresdnoasiehtion pravided neisdlatddemtibgdnaeamtiggsbinding

portion thereof that binds CD40 and acts as a CD40 agonist.

[0047] The invention provides a composition comprising the anti-CD40
antibody, or antigen binding portion thereof, and a pharmaceutically acceptable

20 carrier. The composition may further comprise another component, such as an
anti-tumor agent or an imaging agent. Diagnostic and therapeutic methods are also
provided by the invention.
[0048] The invention provides an isolated cell line, such as a hybridoma, that
produces an anti-CD40 antibody or antigen binding portion thereof.

25 [0049] The invention also provides nucleic acid molecules encoding the heavy
and/or light chain, or antigen-binding portions thereof, of an anti-CD40 antibody.
[0050] The invention provides vectors and host cells comprising the nucleic acid
molecules, as well as methods of recombinantly producing the polypeptides
encoded by nucleic acid molecules.

30 [0051] Non-human transgenic animals that express the heavy and/or light chain,

or antigen-binding portions thereof, of an anti-CD40 antibody are also provided.



[ 0056] The term "pol ypepti de" enconpasses native or artificial proteins,
protein fragnents and pol ypepti de anal ogs of a protein sequence. A

pol ypept iwe mg@yoibe 5 nononeric or polymeric. [0057] The tremrmsoysabat ed
protein”, "isolated polypeptide" or "isolated anti body" 1is a protein,

pol ypeptide or antibody that by virtue of ¥3&s origin or source of
derivation (1) is not associated with naturally associated conponents that
acconpany it in,j ti.ve stat t omt he
sanme speci es, %b#é) nﬁée IQX%I} 1eo§15a2%> I’%&lgé {nle figjr)ﬁtgéagﬁé]a %9 lgig‘%l{ es, or

(4) does not ogRéteof Withad Bff&tlve'ﬁhibﬁnt@fdlﬁic}l/di@@éld delédudd encsdtﬁgeliiﬂ mlvyy
synt hesi zed or synthesized in a cellular systemdifferent fromthe cell

fromwhich it reatier sighichsin, g aritgss-binding pertions dicreob Pt anpptkP4&aibedyal | y
associ ated conponents. A protein may al so be rendered substantially free
of naturally associated Cﬁ@ﬁg@f@b%@ycm I@N@P’Htﬁh@gm@)ﬁi n 15
purification techni ques we KNOWIT T 1Tt art. {0058] ExXanpies of isolated
anti bodi es i nclude an anti -CD40 ant i body that has been affinity purified
usi ng CD40,5 an DRefiniti@R40d &emetadbdycliniates has been synt hesi zed by a hybri doma
or other cell line in vitro, and a human anti-CD40 anti body derived froma
t ransgeni ¢ noug6e05310 IUﬁ)l@&fsgdthékwﬁHeateﬁhed beremokojmmci atd technicaliteshangedahl y
pure,” "substantially geneous," ar s sta tia i fied" at

| east about 60 CPBnei%l%lé"flﬁ’gtBe Qéﬁ%?}ttén‘@%ﬁf’%?]% 151"% P@Fg‘ﬂ%aré'bééil@sar%?ommon&

pol ypept i de. Thﬁd&@to»ba &R Tordih: Skill il%e RE FUFRRPRALSS offerWidt FdfREaC. A
substantially pure polypeptide or protein wll ~typically conprise about
50% 60% 70% WBO%ntext, gﬁ@WWrmﬁs shalpimotude phwaitEs@nd 2Enaiﬁcm1maﬁlmojfu®bout

95% and pref erabl er 99% ure otein urlt rm eneit
oy bo' | neh et dae Byt el by At sl D Rimertbhatit, i erRRoTget |
pol yacryl am de @glangkigilelcARhR! fSlceulf bﬁl%i&hﬁn&@ﬁ@'&cr&b&ﬂlb%@né&%s

visualizing a single pol ypeptl de band upon staining t g wWth a stain
wel | known i n tand pzetein angapcleisracid wepumb@@shybndgh@@n d@sgn e haspinrase those
provi ded by usi HPLC or, ot ns Il known in the art for
purification. %%U]O“%%rldtcoﬂﬂ%%ﬁluﬁegel t d%l){\?ragrrent as used herein refers

to a pol ypepti c[eoszt]harhdtﬁsthads &3 tBehmi@ieFbN e paddehttihvERToAQXY gérRtdliynal
del etion, but where the WD 03/040170 PCT/US02/ 36107 - 12 remaining am no

aci d sequerke ipstiomaed acarding torgomvensionakpethadsyclbaown aniheiar apd as

nat ural | y-occur %Qﬁﬁ s ﬁrgtg q@[{ggt rggat |east
5 6, 8 or ({g%n&ﬁ)gag%y éﬁhé}allsn 0 Bgdng@%tf n{ers he ‘?treggﬁent s are at
| east 14 at digasded Zhrpughioutt d@reé&ﬁt spetifiebtidredsiéss Hfher®Be iRficatdd)(5ee] 50 or
200 am no acids | ong.

e.g., Sambrook et al. Molecular Cloning: A Laboratory Manual, 2d ed., Cold

Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y. (1989) and Ausubel et

20 al., Current Protocols in Molecular Biology, Greene Publishing Associates (1992),

and Harlow and Lane Antibodies: A Laboratory Manual, Cold Spring Harbor

Laboratory Press, Cold Spring Harbor, N.Y. (1990), which are incorporated herein
by reference. Enzymatic reactions and purification techniques are performed
according to manufacturer's specifications, as commonly accomplished in the art or
25 as described herein. The nomenclatures used in connection with, and the
laboratory procedures and techniques of, analytical chemistry, synthetic organic
chemistry, and medicinal and pharmaceutical chemistry described flerein are those
well known and commonly used in the art. Standard techniques are used for
chemical syntheses, chemical analyses, pharmaceutical preparation, formulation,

30 and delivery, and treatment of patients.



5 [0061] The term "pol ypepti de anal og" as used herein refers to a

pol ypeptide that conprises a segnent that has substantial identity to a
porti on oWOan/oamrmo acid sequence and that has at | east @ag/ush2/sd187
followi ng properties: (1) specific binding to CD40 under suitable binding
conditions, (2) ability to activate CD40; XB)-the ability to upregul ate

t he expression of cell surface nol ecules such as | CAM M—|C 10 1, B7-1,

B7-2, CD1, bi Li t
O B ooty PR B ind Pl o A58 55088 "

Typi cal ly, polm@ﬂy@goﬁﬁ@@%ﬂ%@mrl se a conservative amno acid
substitution (or insertion etion) wth respect to the

natural | y- occurlPP¥y sEefiemeé olmmtlég senoppipgsses pativeras agifidigdgpsetes, ppteds

200 am no' aci S HEBRG oo mpeptds ARlesiY pfdkingouds (RGonboigdited Bt o

naturally- cg:curmd)ﬁtgnmlqt@@mmaﬁ [ 0062] Preferred am no aci d substi tutions
are those which; %473 reduce susceptl bi ysis, reduce
Xi

. AN to proteol e
susceptibility [P Hha tean "isplaied protein ,bulwéat%po awntwlﬁt or flmlatﬁéuamlbfgiy
protein conple r cal or
functi onal proégg fogégoéég%%ﬁaéﬁg fbo@% g@fﬁ@n@%ﬁgﬁ\%&gggus mut ei ns
of a sequence aleheatidoh@nistve ambnatedlvhﬁrmmuﬂy asygciaedicotponanutace.  For

exanple, single or nmultiple am no acid. substjtuti ons (preferably
conservative éﬁ??fﬁpaé’é’llﬂp ithgetive Eltlafeof?g)‘s ’#ﬁ‘if"ﬁ% heryatens ffomg the samie species,
natural |y cur r i ptide
outside t hlgpdongjl ﬁ?ﬁ?ﬁ%f?mg&ﬁzﬁé&‘?%{ﬁ ?rfér%?trgg&{?gs nglltztdggst totc%ﬁégﬁéeea%atl ve
am no aci d subskhusa palypeptide kvt isathemseably tspmthésidddyor shathegzadhe asehulat ur aI
characteristics_of t ar ent lacerren . [

shoul d not tend” ?tSmtfﬂﬁﬁ‘% WBI@?% 8@3@?’% nf“ﬁ“fli;{ép Hls}@q&-?x/"é%‘ﬁ

di srupt other thmess AhtubSERHRINeSd: eﬁ@ ahs Bteﬁhﬁaﬁ?ﬁk@%%@rﬁl&é&e par ent
sequence). Exanples of arf-recognize pepti de sectondary and tertiary 30
structures ar e Sdb%@maﬂﬁdrqe@f namtaéllyrassocstt nta iy iddiatauiheing Proteisi pl es
(Crei ghto n}l\/ i Ereeman aﬂqﬁlﬂ A w York (1984)); Introduction
to Prot e| n St rpuc ar'éor’( E‘*“’éil“a?ﬁave? gnjn o e, eds., Garland Publishing,
New York, WO 030058) 1 Hxahfplés\éFasia6d Stibodied Inchibdean kOB ant@ydy i@ has on et
al ., Nature 354: 105 (1991), which are each incorporated herein by

ref erence. [00&8En ARty OFFifgd using CHYY. an anti- GRHBmNiibadyethat hﬁsﬂ)h@l

phar maceut i cal I e of the
Feml at o pept | AETR by SRR o'l BUERRE b 7o R B R0 020
"peptide m et iaatibodyrdeti @IﬁiodmnrmtgemSmouE@.uchere J. Adv. Drug Res. 15:29

1986); Veber rejdinger, TINS p.392
( ) 20 ?8(959']: Aproté]m or polypeptl%e 1s "substantially pure," "substantially

homogeneous," or "substantially purified" when at least about 60 to 75% of a
sample exhibits a single species of polypeptide. The polypeptide or protein may be
monomeric or multimeric. A substantially pure polypeptide or protein will
typically comprise about 50%, 60%, 70%, 80% or 90% W/W of a protein sample,
25  more usually about 95%, and preferably will be over 99% pure. Protein purity or
homogeneity may be indicated by a number of means well known in the art, such
as polyacrylamide gel electrophoresis of a protein sample, followed by visualizing
a single polypeptide band upon staining the gel with a stain well knrown in the art.
For certain purposes, higher resolution may be provided by using HPLC or other
30  means well known in the art for purification.
[0060] The term "polypeptide fragment" as used herein refers to a polypeptide

that has an amino-terminal and/or carboxy-terminal deletion, but where the



(1985); and Evans et al., J. Med. Chem 30:1229 (1987), which are

i ncorporated herein by reference. Such conpounds are often devel oped with
the aid oo osompad eri zed nol ecul ar nodel i ng. Peptide m netCTrausotiadioar e
structurally simlar 10 to therapeutically useful peptides may be used to
produce an equival ent therapeutic or propRyl-actic effect. Cenerally,
peptidom netics are structurally simlar to a paradi gm pol ypeptide (i.

AP Pebt e il And SRR ASIEIER 1o MBI RCnafls RIAIR G020 cal|

activity), such as a man-ant ne o i nkages
optionally r ephlamﬁdlyboco&n'ingrﬂémwehﬁﬁr&denﬁwmﬁméﬁt@ feHoReRtslhe 81085t stsrtg of .
--CH2NH- -, --CH2S--, . -- (cis and trans), - - COCH2-

-~ CH( OH) CHz- - , %RAQ ame}crzg@&lonsaywwmommnt& fesagmentsierc af teast Iyt emati c
substitution o . R 4 th a
D-am no acid oIl gglﬁega 561)5)ln‘](t &S% %—6 g%%gg%??ggémgf %&Fl%n%ne) may

al so be used {@Dég@ne}mumrmo@mpaaﬂ zelahfgptas desl hekéin%fdltsttb amolypeptide taatned
pepti des 20 conprising a consgnsus sequence or a substantially identical

consensus sequéMEBTISEZreEPYhatRs B@S&éﬁélﬂg@éﬂy B2 RRIAB @S 2K ABYRP 4CHl t he art
(Rizo and G er gsfufinc ARy tlhat!?ﬁg )z;t 1@%&3 gﬁ?HY th@ Fo1RRW; éélgoz% ies’ ('1? gée%g‘icaﬁlﬁ&il ger ein

by reference); for exanple I ng |nterna telne ues capabl e
of formi ng i nt tm@ﬂ%@mﬂa‘rsuﬂhlﬂabﬁidﬂg cohdﬂﬂgsgi{Z)mtmhﬂy teyctiviareeCDHe, Bpthici de. 25

0064] An "ant 0O a co nt | body_or. to an antigen- b| ndi n
E)orti ]on t her eolglﬁ?%é’tupé SHPEHS! 1?\8 ‘f C%W)é %W?S?%r g é@’? ’

bi ndi ng. $ee wergrpiEN2, @W@mteﬁﬂd (irmwwm% atﬁ?tytz chffHdk the\/é’ecreﬁén 2nd
ed. Raven Press, N’Y. (1989 (incorporated by reférence inits entirety

for all pur poséé‘}}’mlﬂn@ﬂ geh as BNl nG.-pdLt8, dhsl 2nHy 1 5l pr a2 by Tymeallybi nant

DNA tech h

ant i bodi 5. anPs JRIISE RaRREY FBburiss oot Aantr AL Sa P iop R Tpegtion
F(ab')2, Fd, Ferdeéléon)aith eseet @ROhatially-oco@tias BdqteAt. I K841 g%;@ﬂly
fragnents, single-chain antibodies (scFv), chinmeric W 03/0401

PCT/ US02/ 36107are.at Jepst 24ari 25amiae acids hv@@cm»ré&r@m aﬁd@asxyé 8,0, 30s8Q, B8 10t ai n

ant i gon brsdi ng L 40 @RaBILERAE o e s B phd kb 6°F bR o

bot h |ight andniteely-cchairing\palypaplide. donmai ns corrprl se the regions FR1,
CDR1, FR2, (DRF £(3 and FR4. 5 The assignnent of am no acids to
each donai n i s.40§2 @Fﬁ easrbamip aRid sybstiationsiarg Base whickaphtrediSequences of

Pr ot f ol f
o honns Ch TASGLRGRb plol RS o Rl Q0o IR b 1B R R bhaing
196: 901- 917 ( 1einjty f@hidthing peotei compNatesramd 34 e BT@-08 B di £/ ARy .

20  physicochemical or functional properties of such analogs. Analogs can include

various muteins of a sequence other than the naturally-occurring peptide sequence.
For example, single or multiple amino acid substitutions (preferably conservative
amino acid substitutions) may be made in the naturally-occurring sequence
(preferably in the portion of the polypeptide outside the domain(s) forming

25 intermolecular contacts). A conservative amino acid substitution should not
substantially change the structural characteristics of the parent sequence (e.g., a
replacement amino acid should not tend to break a helix that occurs in the parent
sequence, or disrupt other types of secondary structure that characterizes the parent
sequence). Examples of art-recognized polypeptide secondary and tertiary

30 structures are described in Proteins, Structures and Molecular Principles
(Creighton, Ed., W. H. Freeman and Company, New York (1984)); Introduction to
Protein Structure (C. Branden and J. Tooze, eds., Garland Publishing, New York,




[ 0066] As used herein, an antibody that is referred to by nunber is a
nonocl onal 10 anti body that is obtained fromthe hybridona of the sane
nunber. PR&D0axampd e, nonoclonal antibody 3.1.1 is obtai nedtfusesdiybri dona
3.1.1. [0067] As used herein, a Fd fragnment means an anti body fragnment that
consists of the VH and CH 1 donmi ns; an E3 fragnent consists of the VL and
VH domains of a single armof an antibody; and a dAb fragnent (Ward et

armbod ment <, t REY PP bl AR Ktlo Veapro4ns D) OO et und ch''a VL

and VH domai ns;japhgopabd Befndy RfdRemoNoval ent nol ecul es via a synthetic
| i nker that enablés themto be made as a single protein chain. (Bird et

al., Science mspsza&pm@ a&)loanme wmmonlyetsechm the phormacegtical infasfey  Sci .

o 5o S8R R BRSPS e U AL SR P08 o o

expressed @n an&h B&Ltﬁie cBﬁiplSﬁﬁcpIu'edéhrfeﬁa'bEbtldélﬂum&lbﬂg)ra'pbptmw{lm%ﬁéi" is too
short to allow for "pairing between the dormai ns on the same _chain,

t her eby f or ci ngaudbereddrbdnOrepRpailp: M(ﬂ%6)cﬁméﬁéﬁf%¢lyg@om% 3 anot her

h d

o eroc. net 19l AN SEE JI ST a2 05 S e Pl )
al., Struct Ureh&eﬁﬂl%ireiei&ﬁ:e( 5961 porhpdunds arspfentiedéloped with dreaidof nor e CDRs
froman anti body of the invention nay be incorporated into a rTP| ecul e

ei t her coval enF4>1§lP‘éiﬁf1Zﬁ§‘rf§©‘\‘?§1Flérrﬂ1P‘}eltn8 RERIEAS IIAGHCS Hhah AT IME R 1y i lar
f | |
Thoor por at2d b Oekpblicshlhb A RPOCHIERN Brodubfat APl Merdfoutic,

| 'i nked to anot beprophViygapsitede Glaaaraiily, peptldmymbecs arestmmmtlydmntanct@aal ently.
WO 03/ 040170 PCT/ UsS02/ 36107 @0069 I.n enbodi (51% ﬂavj one or nore
bi ndi ng sites, PH# gH}Pf&VPFQ’“QF@e% ypepids thahhasay es;trg REhRGEHEPPER may be

different. [oolz{g%ha%ﬁzl Fbﬁsgicglearcﬁwyl LEE ab § hilinah WHERSLENbEARYY ondBARSIANY

anti body in wh he va e and constant domai n sequences are
human sequencegpeptifedidkagesamptivhaltyi replacmyb}b:elupkagpaeledeﬂ from thargrcamy of ways,

as descri bed bel ow. 71 ter " chi ant S us rein
means an ant i b8%‘§ﬁlst“|‘?%t°? %ﬁ%&gﬁses i on V\Rgﬂ-gdeﬁflﬁifcsa} tf%’ts nt
antibodies. |n_ gy @H@H)Cf@pean@r-c @--%yheﬁo@w@u&hewﬁﬁ{th\eeaﬂtfroma
human anti-CD40 anti bod anot her odinent, all of the CDRs are

derived from aShstematiasibsticpan ofeond Qmuyre apming acidiof seansenses siquerae, witha  CDRs
fromnore than, o

h
anti body. For Pn%ﬁ’é’ﬁgag?dqoﬁg%?%er Yeeg @ g%}‘el‘?rg‘y%ge SRR ofal) afbo@y Mer T

used to generate more stable peptides. In addition, constrained peptides

20 comprising a consensus sequence or a substantially identical consensus sequence
variation may be generated by methods known in the art (Rizo and Gierasch, 4nn.
Rev. Biochem. 61:387 (1992), incorporated herein by reference); for example, by
adding internal cysteine residues capable of forming intramolecular disulfide
bridges which cyclize the peptide.

25 [0064] An "antibody" refers to a complete antibody or to an antigen-binding
portion thereof, that competes with the intact antibody for specific binding. See
generally, Fundamental Immunology, Ch. 7 (Paul, W., ed., 2nd ed. Raven Press,

N.Y. (1989)) (incorporated by reference in its entirety for all purpdses). Antigen-
binding portions may be produced by recombinant DNA techniques or by

30 enzymatic or chemical cleavage of intact antibodies. Antigen-binding portions
include, inter alia, Fab, Fab', F(ab"),, Fd, Fv, dAb, and complementarity

determining region (CDR) fragments, single-chain antibodies (scFv), chimeric



conprise a CDRL fromthe light chain of a first human anti-CD40 anti body, a
CDR2 fromthe light chain of a second hunman anti-CD40 anti body and a CDR3
and CDR3 wopawiostieo | i ght chain of a third human anti-CD40 &cmiusorgeioand t he
15 CDRs fromthe heavy chain may be derived fromone or nore other
anti-CD40 antibodies. Further, the framewdr k regions nmay be derived from
one of the sanme anti-CD40 anti bodies or fromone or nore different human.

[0072] An "activatin ntibo Isoref i

nti body”  as. dSatroe, SrhoRESH A ERTEURY SHubfp B Defty Tl MMENE
activities by gatiPrfigiasito 360K} sp%@%cvmﬁgeraﬂdaﬁgtt@ tiee potipeptiié.ssue or

organi sm expressing CD40. | n sonme embodi nents, the antibody activates CD40

activity by at [0&d#3t ErognNigoainusgods- tevm%usm lighfoand hgapehaiisE@isent s,

t he activating ,antibod dded |
embodi ment s, gﬁlgmﬁg]tsl \9%{" erﬁ%o%sglf Ltﬁ) &%ﬁ%y@g@r?easur e%ﬁrﬁm ng a

whol e bl 006 su%eeeslgmheﬁ@lfenwmltatea@moaﬁaﬁays in2Bcdidandexeittpthe VI 1. I n
anot her embodi nent, the activity of the activating antibody is_ _measured

using a dendri tdﬁﬁm@emoiéﬁégw cguencss of Rrofqinsiof Ingmunodogicat dnfeyes

| n anot her enb%qlgtl ngoitﬁga@é?e %%e’ da&rp aﬁa'lf‘%@?‘? ttﬂlggpyegl{ermgpured

usi ng an in vivo tunor agments OI’ anal 0gs
of anti bodi es @ioli N9EIHOIGDODUINEM); THoadabted., danrb842 8'848831619839)prepar ed by

those of ordinary skill in the art fol the nsof this

speci fi cati on. [93 erdBiped Berrd aBﬁH“‘E‘éerﬂgnt feé‘?rﬁ‘? HRehneneslondla| ogs
occur  neaf, qlg,gﬁ baf OrdréRghbrnal
domai ns can beW@ﬁ%ﬁ?g&Pﬁ us02/ 3 H&ﬁ?o%%%%gg%?ﬂl eg: tgy co%parl -son
of the nucl eot immoalvaabantiboilyd. ldmls«bb‘smtrcle?rnmhyﬂm@mm ldublic or proprietary
sequence dat ab Pr ef er bl ut er| zed co S aLe used
to identify seiﬁ@é@e g‘ E?Xn ﬁrcl:o B}eﬂ?se‘?lhn"l}g a%%me%ﬁga cfgﬂﬁf Rs t hat
occur in other Jpppie) Qﬁd@L l‘ﬁb(ﬂWihs%ﬁFGtﬁ‘él’gﬁleﬁﬂyn%tsfdf@HéVQHndVﬁfdbﬁﬁlﬁls%ft0

identify protein sequences that fold inté a known three-di mensi onal

structure ar e dsn@mamﬁa@mbedﬂtanéla dAlsEagnes (Waed eted., (Vegod PALPAGI49 The

term"surf nre e as used herein, refers to an optical
phenonenor?‘ hat M%%’S%%r t%ﬁ?faf’% s of real-time biospecific

interactions byooesat ehlsbRR chfbodiniitsd hedEibbdy RaGigile cBAN afiBIdH(5eFV) i t hi n
a biosensor matrix, for 10 exanple using the Bl Acore system (Pharnaci a

Bi osensor AB, Wlieht ¥ asddtedemaintarppsised @iayn amanoyalephmolegrlehyie a

descri ptions, I
Jonsson U e arhel G oS e Be e s braRb i WA
Mol . Recognit. $Richéd24B8423-1906)938 pandt Haduors sicud., BroceVadl Acadh\Sad USA

20 85:5879-5883 (1988).) In some embodiments, the antibodies are diabodies, i.e.,

are bivalent antibodies in which Vy and V| domains are expressed on a single
polypeptide chain, but using a linker that is too short to allow for pairing between
the two domains on the same chain, thereby forcing the domains to pair with
complementary domains of another chain and creating two antigen binding sites.
25 (See e.g., Holliger P. et al., Proc. Natl. Acad. Sci. US4 90:6444-6448 (1993), and
Poljak R. J. et al., Structure 2:1121-1123 (1994).) In some embodiments, one or
more CDRs from an antibody of the invention may be incorporated into a molecule
either covalently or noncovalently to make it an immunoadhesin that specifically
binds to CD40. In such embodiments, the CDR(s) may be incorporated as part of a
30 larger polypeptide chain, may be covalently linked to another polypeptide chain, or

may be incorporated noncovalently.



Bi ochem 198:268-277 (1991). 15 [0075] The term"KD' refers to the

equi l i brium di ssociation constant of a particular antibody-antigen

i nteract iwn.03j0@076] The term "epitope” includes any protePeTdSOZsGhant
capabl e of specific binding to an inmunogl obulin or T-cell receptor.
Epi topi c determ nants usually consist of Iohem cally active surface
groupi ngs of nol ecul es such as am no acids or 20 sugar side chains and

usual | y have s thre nS|onaI struct ur.al h as

vl | a5 speci f 100G arBeTERarmTTRAtE b o HPHE R EpahE Ehngiebeny

specifically blb@qdéﬁcgﬂblogggmwﬁ&rbr &Cﬂjffbﬂehfl um d| ssoci ation constant is

M preferably :9 00 nMand nost pre erably 0 nM [0077] As. use erein,
hich

the twenty co N\[8070] oni useriharsim dhajerma UlmﬁbﬂﬁleQY'éWé(tapﬁb&dﬁ%l

and DR Gren. Hag e G ol el SRARE sihugn bl dhe [ 07

i's incorporat ednfigsAbmBY b B m@a@@av&@&ysfwm;ageeszmba@bgmwcl eoti de" as
referred to herein means a polyneric form of nucleotides of@g{}yleast 10
0

bases in | engt H00Ei]t hBie tpmbo@m@p@@@m&@éy #s wod hewit meRIsae 3l

Hﬁﬂ'bf 0 ot 1 andedorrietegtB ol DU iRk ifera ARGREHE. L MBIIm A e AN
"isol ated pol ynieicebt te'CPRs aseldrihet £om ateamns atipcDY0 actitedyi deanaiher
genomi c, cDNA, or synthetic_ or

nbi, nat t f. ich b
e bf i Ls crtgimemcalt BF GRS HoARRRITET FhBR 37t #ﬁ%tlag@ﬂtﬁat d
wih all o2 RBik SbalinfnP ASOBRS %‘8%1!2:%81% W] nWRlinkdh drteChid i s

pol ynucl eo |de oun nat ur e I's operably linked to a
pol ynucl eot i de dr@covhbinkd irt a ¢lsmerit ahtittdgd Foninsances, @ ,chingeriq @itibademariot occur

in nature as part of a [ The ter. igqonucl eoti de"
as used herein qomaéglﬁé{gﬁpgt ﬂs@c‘g‘m“%ﬁ%am“%tﬁggb ﬁ%ch ég'tl des

| inked togetherc IPRZ%W&@'I { QEENES 4 foRNRUAANAMBCYEE ahibodBcaudrar CDR3

ol i gonucl eot i de nkages gonucl eoti des are a pol ynucl eoti de subset 10

general |y corrprandl(HgR&ﬁioHn@}B hgbtf chatofisatbisd humanemc ?éﬁlépéblayd the

ollgonucleotld ar.e 60 ,bases | ength_and a2, 13,
14, 15, 16-°17, §S frpg %Sﬁ“eavé'(fhﬁgl %@rh%ge&veﬁ#%%% ‘goméf i é@%ﬁé Sott des are
usual l'y singl e stibadie@drurthedl thé ﬁﬁmeﬁbtmgl%nﬁﬂﬁ?lbé@bﬁﬁed fbhlaeghthe same

ol i gonucl eoti des may be doubl e stranded use in the construction

of a gene nut aramti- @4@@hﬂhﬂd&§t¢d@@meqfﬁwfﬁm@fwtdh%n be 15 either sense
or ant sense ol ganuch gol i Igs,. LARSN (18 L& ORbUEAL X BEHEhESey”

nucl eot i des”
as used herein means an antibody that increases one or more CD40 activities by at

20 least about 20% when added to a cell, tissue or organism expressing CD40. In
some embodiments, the antibody activates CD40 activity by at least 40%, 50%,
60%, 70%, 80%, 85%. In some embodiments, the activating antibody is added in
the presence of CD40L. In some embodiments, the activity of the activating
antibody is measured using a whole blood surface molecule upregulation assay.

25 See Example VIL In another embodiment, the activity of the activating antibody is
measured using a dendritic cell assay to measure IL-12 release. See Example VIIL
In another embodiment the activity of the activating antibody is measured using an
in vivo tumor model. See Example X. E
[0073] Fragments or analogs of antibodies or immunoglobulin molecules can be

30 readily prepared by those of ordinary skill in the art following the teachings of this
specification. Preferred amino- and carboxy-termini of fragments or analogs occur

near boundaries of functional domains. Structural and functional domains can be



deoxyri bonucl eoti des and ri bonucl eotides. The term "nodifi ed nucl eoti des”
as used herein includes nucleotides with nodified or substituted sugar
groups amaotodm4017é ke. The term "ol i gonucl eoti de |i nkages" pCafusoz/ad0t o
herei n includes 20 oligonucl eotides |inkages such as phosphor ot hi oat e,
phosphorodi t hi oate, phosphorosel enoat ey gﬁosphorodlselenoate
phosphor oani | ot hi oate, phoshoranil adate, phosphoroam date, and the |iKke.

.g., I : ; | .
See, & 0, L3P e By AL B SR AT B o 21
(1988); Zon et pablic orAbprictaycequebedidntidastsy rPr6feE3fB9y Zmeﬁ&ﬁiéd ccﬁﬁp&rﬁbn al .,

A igonucleotides and Anal ogues: A Practical 08 (F.

pr o .

Eckstei n, Ed., modags araysed @F@tﬁywﬁ@g@ce oRHE g pﬁfﬁw&%weﬂ@@@} meatwns
Patent No. 5, 1§&n$1419 tha'rlﬁwﬂliﬁ‘ @lg% BT nbhe &Bre%Wo?%c%gnSﬂ@eth((djsggo)
the di sclosures of which are hereby i ncorporate y reference. An

ol i gonucl e6t i deo wantifiypedtaitescqudnatrethaf fold idet £ktdvanthréd didessiord str3Ctufet382]

"Operably |inked" seguences include b ression control sequences that
are contiguousEQPW%-gﬁggﬁ@ﬁ6’8¥ HWé?gé? §§§9§i ressi on control sequences
that act in L@y Ohdlery %%g}q@sn&d'ﬁ 1EHHah &, 5§1fse9ﬁ&%upffefa@tt@aﬁafmcaThe

term "expressi 03/ 040170 PCT/US02/ 36107 - control sequence" as
used herei n nephenopenyn tivk eﬂxnwsjbrﬁ@cpmhsm&ftMihmlaosm@diesmaraytwml&f f ect

t he expression ssi.ng of codin ence whi ch e re

i gated, Expr eégﬁe%HfrwfﬁftﬂﬂﬂOE%GLP&%CO%&%}?%%BH%%@&par‘?laﬁeélsqrﬁa%@%’r ®hti on
initiationg tepmak 'u@iﬁg tlﬂH]@IHHo?és fieh @hEARSE! BRAGMSNASS Uppbdlh, Gvidden RNA 5
processing signals such as sg |C|ng and pol yadeny| ati on S|gnals sequences

tP?t st abi | i zen¢&isophwayyiNe] fugleyulesmrptionh aee BmﬁmTé etehnétmaBion
brotei n st abi | 03, SERG R GAERI RN Pa I LR, e S SRt e

secretion. Thejaabsd B. Qfal. s Aol RBk ﬁﬁit 8: $Eﬂ$£ﬂ€l®95}ilaﬁﬂQfdilﬁlsﬁtﬁpBﬂﬂlangAﬁwon t he
host organism in pro such control 10 sequences general ly include

ar yot es
pr onot er, r|bo§6ﬁﬁﬂﬂﬂ9&ﬁ@&ﬁ%¢@89nand transcription termnation sequence;
i n eukaryotes, r (! ers and
transori pevon (FRF Aoty BB 6 he SRIMANRE ichdtioddoonBhl i
intended to |np&m@&mIQMﬁ@dymnugnnnw&bho@onponents whose presence |s

essential for _expression and, processing, and can al so |nclude addi t i onal
conponent s V\ho&p@ i@ﬁrﬁ};@p}tgpegdva}lﬁeg@g}jagotelflgpteg?g}%i eapable g?ec uences

and fusion parpgio g [ HERAR Sglobt) Qﬁﬁlﬁafréc@ﬁtm PR deterdR Mﬁ@ﬁkdﬁﬁee' n,

means a nucl ei ¢ acl | ecu e capa transporting anot nucleic acid
to which it hasoixéof thankieally dotive surace groupings of molecules such as amino acids or

20 sugar side chains and usually have specific three dimensional structural
characteristics, as well as specific charge characteristics. An antibody is said to
specifically bind an antigen when the equilibrium dissociation constant is <t uM,
preferably <100 nM and most preferably <10 nM.

[0077] As used herein, the twenty conventional amino acids and their

25 abbreviations follow conventional usage. See Immunology - A Synthesis (2™

Edition, E.S. Golub and D.R. Gren, Eds., Sinauer Associates, Sunderland, Mass.

(1991)), which is incorporated herein by reference.
[0078] The term "polynucleotide” as referred to herein means a polymeric form
of nucleotides of at least 10 bases in length, either ribonucleotides or

30 deoxynucleotides or 2 modified form of either type of nucleotide. The term

includes single and double stranded forms.



enbodi nents, the vector is a plasmd, i.e., a circular double stranded DNA
| oop 20 into which additional DNA segnents may be ligated. In sone

enbodi menwe,03iE70 vector is a viral vector, wherein additipcmalSoDBAOEegmeENt S
may be ligated into the viral genone. In sone enbodi nents, the vectors are
capabl e of autononmous replication in a-hdst tell into which they are

i ntroduced (e.g., bacterial vectors having a bacterial origin of
replication an [+S |, magmal | an her 25 _enbodj

vectors (e.g. Cmgﬁhep ﬁ@ﬁ?@ﬁo %86% sa)gué% h%glnr]“ @56?8{}'@806&%0 t he
genome of a hosjr g@ﬁ‘dﬁucuélDNA B §yaegicioRigin sitsontetnitdsdtios ehdreofaillichttyer eby
are replicated along W th the ho enone. Moreover, certain vectors are

capabl e of di reemﬁr@fltsr@%&ﬁw pilygesieeside’t (Mﬁﬁ%aﬁ?ﬂé&ﬂt@r‘@ﬂép}é%@l vel y

vectors® (or sitgig of b e%ég By BRE e BStai R AR X R sh o

"reconbi nard haptur€ QL) is oﬁ)@fabgl Hmdea t6 Bpslyntdtdtide, to ahidisieth ﬂtﬁrhﬁkétl in@eAss a
cell into which a reconbi nant expression vector has been |ntroduced It WO

03/ 040170 PCT/ l%(ﬁ??)/%i@?t oceun i) naiye gy parhaf 3, lapeer SEPISACE: hat " r ecombi nant  host
cel " and ° hOSt[ H e%??lﬂé%otl&eh%s H@dtﬂe?%h?ﬁclﬂéph%}a%c%%% " aI SO

t he progeny of ause certain L1 ons in

succeedi ng gen emdhmaﬂmﬁedim&:léoud& litied tagﬁtladr bg Imaturall}eumcurrmymﬂmh-riantrhlﬂw nces,

such progeny may not, i.n fag%)a b dent | aren but are
4o Gpk

still included wwwls%n i PhmmiclRsue BE pPobaefiiebstn,
[ 0085] The, 4 er enér%l gﬁ%ﬂigg 1o & OHag%seJrrf&Qelt (Prg'{éfa%'l}no Heleb@des

detectably an spec Pol ynucl eot | des onuc ot| des and
fragnents ther ené 10 to 6(hbatse$ mdnngh\andl tno’stlmeferabéylﬂz dr3 %el ]écﬂﬁ,vlél ¥8 hwopr di ze

to nucleic aci ds un er ri d| on and ond|

mi ni ni ze appre%oéﬁl‘@ IRt h%lg% Bﬁl Sfﬁeﬁuﬁ é}@gg& qr

nucl ei ¢ aci ds. prihg8asd ﬁﬂoﬂ&e@ﬁyougﬁrohgbmwlléohd@é ﬁiaﬂig@%uble%f?ﬁlﬂieﬂl@?sfoﬁﬁs’é be
used to achleve sel ective hybridization conditions as known in he art and

di scussed her eiin the@oasteyciioploé a@ﬁm’f utsint. ergong@n@t}d‘es of thetinygntipn can b¢ ngent "
condition s the incubation of ol eotide with another

pol ynucl e(S)Jt de, el@ﬁesregf%o TSk S%??ﬁ%@? 8%"??@%9 may be affixed to a solid
surface such 13oesl1a mfeﬁﬁn@tuﬂanyac&mbﬁg fhcdedtidesr Bufst&herefn i8Mu&SPE or SSC,
50% f ormam de, 5X Denhardt's reagent, 0.5% SDS, 100 g/ denatured,

fr agment ed s aI saxghonkeleonges and sbagusisatidest Theriers Hpedeiedmuclsptidetag or
L2 10 10 ! Sl R g8 S e B B e
The term "per ceike, o tenc®ligdendlédiide linkageerefarddepsthendin inehides ¢ aci d
20 oligonucleotides linkages such as phosphorothioate, phosphorodithioate,
phosphoroselenoate, phosphorodiselenoate, phosphoroanilothioate,
phoshoraniladate, phosphoroamidate, and the like. See e.g., LaPlanche et al., Nucl.
Acids Res. 14:9081 (1986); Stec et al., J. Am. Chem. Soc. 106:6077 (1984); Stein et
al., Nucl. Acids Res. 16:3209 (1988); Zon et al., Anti-Cancer Drug Design 6:539
25 (1991); Zon et al., Oligonucleotides and Analogues: A Practical Approach,
pp- 87-108 (F. Eckstein, Ed., Oxford University Press, Oxford England (1991));
U.S. Patent No. 5,151,510; Uhlmann and Peyman, Chemical Reviews 90:543

(1990), the disclosures of which are hereby incorporated by reference. An
oligonucleotide can include a label for detection, if desired.

30 [0082] "Operably linked" sequences include both expression control sequences
that are contiguous with the gene of interest and expression control sequences that

act in trans or at a distance to control the gene of interest. The term "expression



sequences neans the residues in two sequences that are the sanme when
aligned for maximum correspondence. The | ength of sequence identity
conpari sowormap4d1eo over a stretch of at |east about nine maaiusor/saes,
usual ly at | east about 18 nucleotides, nore usually at |east about 24
nucl eoti des, typically at |east about 28 23 nucl eotides, nore typically at
| east about 32 nucl eotides, and preferably at |east about 36, 48 or nore
nucl eoti des. There are a nu

di ff h
whi ch can be u§88tr‘?loseﬂ]ée§’§ﬁr%s‘f‘?ﬁ@ﬁﬁrgﬁlag%gﬁb@% %ee TSy Clégl%\gpaljeln n;tgngét

pol ynucl eot i de [3eQUEHEE SFFEA TS pesFida M t&e@mg%%b‘&mg@a@umeﬁesmcﬁ
whi ch are prograns in Wsconsin Package P/er5| on 10.0, Cenetics Conputer 30

Group (GOG), Mibiysan ligwted.c BrplessionraRsiinal segherdss insdudecmpropsiaty ransHEPtMNogr ans
FASTA and FASTA Bati O RSB bR BAuBE SRR BE RNGS g | 1Y of the

regi ons of the B uer TSRS sequences

(Pearson, WD 03 Q4QdidPsibhals Hﬁﬁﬁ?els%?ﬁ@ﬁ g and ﬁ&yad&?hﬁdﬁ s1§ﬁily,r’§et1uen338é’>ﬂ168 98
(1990); Pearson, Methods Ml . Bio 132:185-219 (2000 son, I\/Et hods
Enzynol . 266: 2 Fiebilizg cytopirsImic MENAGequencepbpt erﬂa@me trang °l?f JENCY G

herein incorponal ed By..f s%%@ﬂ:?l@g)a n%dgler?c%ﬁ 1102 otdifr St gf)ﬂlﬁ}d ’and%{eﬁm t

paraneters for ‘&a-particu gorit ma e use I nstance, 5
per cent sequenmsmdf; Béquieycdleliavenitance proteia seetibrs é‘haﬂmmn&soﬁmnh bentoédt er m' ned

using FASTA with its fault paranet wor d si.ze 6 and
factor for thé%‘%ﬁ'@?? f ﬁﬁt@??}dl%ﬁ“%thﬁhé%ﬁr%n%sﬁ’ﬁ“? BrofaryQffsy S“ﬁél”ﬁ%‘f ers as

provided iy, %L}é?‘eot eﬁll%m&@d irBmbo e AR ALESIn Y g SRE @h8 BGRscripBOB 7] A

ref erence to an quenc enconpasses its conplenent unfess 10
otherwi se s pec itérinedatichieegyuenaeyinfeekapotes, tgeneraly cheh cormpil seduandes gn@ude

particul ar uence shaquld be understqood to enco S WS .C ementary

st rand, vmth |t om mn@#@mg}g}wg ?18833 I SPRYBET ﬁ%rftéogg? 5ol ogy
art, researchergiendd tbhsclh®, Iba nﬂﬁﬁﬁﬁﬂhll%@ﬂiﬁ@ﬂ&ﬁs whﬁ'@ rédelice is'eRRNESNbr
sequence simlarity" and "pércent sequence 5 interchangeably. In

this applicati @ﬁpres&@send proagssiigad mwésotlh@lué%l@ﬁbig 1ieseeh PorgPatents wihasg pect to
nucI ei ¢ acj uences 9] The,t subst an ity" or
"subst ant i]aﬁd sé) TEREE'® ﬁYﬁI%{%ﬁeg %llex\ﬁ’ilghe ?egﬁ%rrsre fluenc aﬂﬂ#u%hg%}é%m d or

fragment ther egkqudiiBans t hat when optimally ali gned with appropriate
nucl eoti de | nsertl ons _or deletions with another nucleic 20 acid (or its
conpl enent ary i@@%}id)Thqm@n VaCEOTTy 6 [Usest hegeinsmgnsriciic] ek aid mplecylegappllg st

sbout 850 Pl gl SR gIOUE R A PG e gl L2t
any wel | - known embodiments, the vector is a plasmid, i.e., a cucular double stranded DNA loop
20 into which additional DNA segments may be ligated. In some embodiments, the
vector is a viral vector, wherein additional DNA segments may be ligated into the
viral genome. In some embodiments, the vectors are capable of autonomous
replication in a host cell into which they are introduced (e.g., bacterial vectors
having a bacterial origin of replication and episomal mammalian vectors). In other
25 embodiments, the vectors (e.g., non-episomal mammalian vectors) can be
integrated into the genome of a host cell upon introduction into the host cell, and
thereby are replicated along with the host genome. Moreover, certain vectors are
capable of directing the expression of genes to which they are operatively linked.
Such vectors are referred to herein as "recombinant expression vectors” (or simply,
30 "expression vectors").
[0084] The term "recombinant host cell" (or simply "host cell"), as used herein,

means a cell into which a recombinant expression vector has been infroduced. It



al gorithm of sequence identity, such as FASTA, BLAST or Gap, as discussed
above. 25 [0090] As applied to pol ypeptides, the term "substanti al

i dentity"womagoithat two peptide sequences, when opti mal PgTAISOYsEA] such
as by the prograns GAP or BESTFIT using default gap wei ghts, share at

| east 70, 75 or 80 percent sequence ident®ty, preferably at |east 90 or 95
percent sequence identity, and nore preferably at |east 97, 98 or 99

percent sequence jdentity. Preferably,. residue,.posiui & not

i denti cal diff@wPW%%éﬁ‘QPé‘ttﬁ%tef%? it R S SRRy bR B Ak BB 271 e
am no_aci d_SUbiHl il AR sul 8t @B bLILIhE Rrciin 0T Slehacietl. Besidectin
substituted by nother am no acid residue having a side chain R group)

with sinilar chedificationsMH3s@U0IABCERETINgIReraBansAueto sther REHIM Tes (e. g. ,

charge or hydrophobicity).. In general, a n i ] L t
substitution \/\FWHOHH’FH?%%@J‘QW‘%&“F p@r‘?ﬁ%%’%y %‘g{’ ;{‘3{?1*{8#?’8?‘%%“%3?12%3%1?%%“ of
protein. 15 Cage uilesal iRl WikiethRkbspe cTehslichdhesceld” abidstehertimom each
ot her by conservative substitutions, the percent sequence identi tb){ or

degree of si mi [G985} yThe teamn "selectijebishduidinsiasiesed © hesvip arsans tgrdefqgiably

conservative natpure of the suBbsiituti r j ' jrust ment
are wel | - knovma’fdésﬁeﬁglggﬁ%ﬁmgk ?Pfyﬂ}lﬁg?tﬁdé%s’aor%s@%&%e%%&#Q%g%rlg%glﬁ%ﬂtﬁ hods
Mol . Biol. 243;30¢tadde wiAWMo invEntivipeRstivdly bytaidise wfnuckin avid strinds uedeait  have
side chains with sim|ar chenical properties .incl ude@é% al i h?éi C s[i)lde
chai ns: gl yci nbybridizationand yeesh pendifiengdhat @ninipige pRIBEQA mf?O ptectable

al i phati c- hydroxyl si NS, rJ a . bPCHr ! A mt ai ni ng
i do chatfe: BupmelbiEntbeRitipc R NS, RSk ARRRLD S BlosafbfRgSent AN
phenyl al ani ng, ﬁ@ﬂﬂt’l@(gisnﬁn bg jamﬂ tp?ymbm@%mtﬁvﬁhyhaﬁmtiosica?ghclhaﬁ zg@ﬂloMglsmlne, _
argi nine; an i stidine; aci di c_si de alns:. aspartig agi.d.and glutamc
acid; and 7) smqmw&%%wmr%m-dgn%%wé? Owgg*é%ﬁgg%ﬂ% %&ﬁé{%ﬁi ne.
Preferred conseryalio eo iR i8aiediBhnt bf aihd HucioRue it ogice:

val i ne-1 euci ne-i sg{e euci ne, phenyl al ani ne-tyrosine, |ysine- a’.riﬁgsl ni ne,
al ani ne- val i nepolyhudtlestateewhersir drgtpelyrankotdpann bt aixgi te aselidksurfagpsch

Alternatively, a conservative repl ace i ha i . tive
Val e i n She PANRSUTIGENS Iy RUBHCRRERTE O CTeRed PHCCa Ad B

Sci ence  256: 14idndard rb@SAk, 0.5% DS 100 g@mieaktasbdDagifée® falon Aperm _
"nmoderately 20 conservative" replacenent is any change havi ng a nonnegative

value in the PMNR%E04bybridikasiontienperatite ¢642°¢ @@912]'163@@}}5&{@3‘?%?%3[ BYIFRy for
POl ypepti des, wch |64 5)20.55f Ll 0oRPx SSPAHRIESPRITL L sabriaioal |

nmeasur ed usi ng & otein "analysis software
mat ches sim | an) se@HEREEP5019i539 measures of sinmilarity assigned

20 [0086] The term "percent sequence identity" in the context of nucleic acid
sequences means the residues in two sequences that are the same when aligned for
maximum correspondence. The length of sequence identity comparison may be
over a stretch of at least about nine nucleotides, usually at least about 18
nucleotides, more usually at least about 24 nucleotides, typically at least about 28

25 nucleotides, more typically at least about 32 nucleotides, and preferably at least
about 36, 48 or more nucleotides. There are a number of different algorithms
known in the art which can be used to measure nucleotide sequence identity. For
instance, polynucleotide sequences can be compared using FASTA;Gap or Bestfit,
which are programs in Wisconsin Package Version 10.0, Genetics Computer

30 Group (GCG), Madison, Wisconsin. FASTA, which includes, e.g., the programs
FASTA2 and FASTA3, provides alignments and percent sequence identity of the

regions of the best overlap between the query and search sequences (Pearson,



25 to various substitutions, deletions and other nodifications, including
conservative amno acid substitutions. For instance, GCG contains prograns
such as "we@3/oando "Bestfit" which can be used with defaulPCTpsmoasabers to
determ ne sequence honol ogy or sequence identity between closely related
pol ypepti des, such as honol ogous pol ypep2Pdes fromdi fferent species of
organi sns or between a wild 30 type protein and a nutein thereof. See,

e.g., GCG Versi 6, Pol.ypept nces ,al $0,c si ng
FASTA using_ deP Bl Brep i RERven (sRERERRRET Ao A8t Mo LR S o
6. 1. FASTA (e. R000f;ASIAsn, MethbATb3hoN06631 D403 [HOBE Heal507/ BBIATBiol. 22

provi des alignnents and percent sequence identity of the regions of the

best overlap BE:WESA (1948)dhresiy inperposeiad by refergnes) c Aalepeathesdise snastifdes
E |. 183: ; t -1 B 2 -
nzyno ggﬁl?l?{;ér}l%r%@rs fo?ﬁ%rgﬁﬁ]har 1t ?g %%Lmthﬁl Bje usdP Fo1r§§st%r€c%t he

(2000)). Another p red a aring a sequence
invention to apéletrakeqenbe Riendtgibdiwignautisicgeidusqhatceotamsisgdesrassed sy

different organisns is the computer program BLAST, especially blastp or
tbl astn, usi ngFAetAurith yadeateplt paremetsap(a vgorg size oAbrand kg Ngﬁé\fl .ff}ct%r%sw .

(1867) . herei ntFnectaor arzd by e Fap i i e iRy S s e 8B e

sequences conp¥essibrf @i, Heoem imwgyporetbd by td¥ergacwer al | y be at | east about 16
at | east about 20 residues

am no acid resj , Jusual | , _hore usual ly at
fenst about | 24l DHLT A ioteased & phglosda AL o8 SRR f e SPRRISGL igless
pref erabl y omor gihbhake Relied3ThiE S EieSice WLRuAE8REINAGING a0 e
cont ai ni ng sequences froma |arge nunber of different organisms, it is -

preferabl e to seuapzrshouldibeandensthod éermoupsss ilsconfdengntay streed) Wirig$ n, t he
terms "label" or "labeled" refers to incorporation of another nolecule in
the antibody. FHRINRCBRDOHAREE: the label is a detectable marker, e.g.,

i ncorporation pfogs] r asiRlmdiedes HEToBP akGesbafhefitise ey Bits YRr@nt Rghaeept i de
of biotinyl noieties that can be detected by marked avidin (e.g.,

streptavi di n culen@iyhi "pgroant deqeanes sisrilaritd rdodr percertsequrace Bomelogyi ty that can
be 20 detect ed.; f] ol af:1 rj o) . h l.rent
Che Tabel t6r - MR EPeeaRl, B pfiel bR bl ot gt P g o et R AL

Vari ous net hodgespdct td msddit agid peduepestonties and gl ycoproteins are known in
the art and may be used. Exanples_ of |abels for polypeptides . include, but

are not |initetPO88] tlhetera 'lsbbrgg??éiﬁl SIplaTity 961 Bibetantal seqrenen imiiagds” (e. g.
(eg., FITC rRigasnne o Pl e Sepmentyiichs, gy HiP MR Rim B7C
hor ser adi sh penligtied agith appespriategalichatids irdaseons buddléteoma sath adoklel nneeic
phosphat agg) " acid (or its complementary strand), there is nucleotide sequence identity in at least ,
about 85%, preferably at least about 90%, and more preferably at least about 95%,
96%, 97%, 98% or 99% of the nucleotide bases, as measured by any well-known
algorithm of sequence identity, such as FASTA, BLAST or Gap, as discussed
above.

25 [0090] As applied to polypeptides, the term "substantial identity" means that two
peptide sequences, when optimally aligned, such as by the programs GAP or
BESTFIT using default gap weights, share at least 70, 75 or 80 percent sequence
identity, preferably at least 90 or 95 percent sequence identity, and more preferably
at least 97, 98 or 99 percent sequence identity. Preferably, residue positions that

30 are not identical differ by conservative amino acid substitutions. A "conservative

amino acid substitution" is one in which an amino acid residue is substituted by

another amino acid residue having a side chain R group) with similar chemical



chem | um nescent markers, biotinyl groups, predeterm ned pol ypeptide

epi topes recognized by a secondary reporter (e.g., |eucine zipper pair
sequenceswolBfdiimg sites for secondary antibodies, netal Poirnsongsidomai ns,
epitope tags), magnetic 30 agents, such as gadolinium chel ates, toxins such
as pertussis toxin, taxol, cytochalasin Bl gramcidin D, ethidium brom de,
enetine, mtonmycin, etoposide, tenoposide, vincristine, vinblastine,

col chi ci n, doxorubicin, daunorubjcjn, .03/040170. PCT/ US02/ 36107 _-..23
di hydr oxy ant hPERPericdi(®8e Charee B&M?}?}’rﬁ’g\gnﬁﬁtﬁ‘rm’ﬁ CO&EW%B’W o peid
1- dehydr ot est O§LekaNG, yAlIYHR SHstanh i FohanBé BEFIARInkBIrbAEEENSE a plotag.alne,

propranol ol , and puronycin and anal ogs or honol ogs thereof. In sone
enbodi ments, | ahsek svharetwat drandredntivo spd sspuenrersliffdr fom cethsotha Myt hs to

reduce 5 potential steric¢ hindrance. [0095] The .term i Halo s human
and veterinar yCSIEPSfV?Ef’ € .S‘ﬁ{SBB_g’@I‘_S#ﬁ‘? Bﬁéwgﬁ?dﬁeﬂ?esldg%ggiog ?%%t% ?%%é@glaﬂ gfai s,
the word " gONpLise,e ad?.[sted?’tﬁﬁ#a?&d BRBrrediGhr A8 cossRPRtive asturesf the sutptitisiong,

wi |l be understo to'inmply the inclusion of a stated integer or gqroup of
integers but ndfeankforenaiing thsnadynstament ase well-knownitathage of gill gp Biggriof>ee,

integers. Human Anfi-CDA0 Anti i, 1. G [ 0097]
Human anti bodi &% a{sanclgfﬁhg%%? @%leagféﬁgﬁgféggéé?%a@gs \E}-mpgrhﬁga%f%i bodi es
that possess noprfdiaads thet hve side@Baing witlsiralrechamitfabpropenist anfudedgi ons.
Such problens include the rapid clearance of the antibodi es or i mune

response 15 agalipkatictside chatshglagine, pharns, spline, IsycHicandi5U8RHR%2) t he

i nventi on _provides .. i g - {4 ies P : di ment,
the i nventi%on ﬁB@"Fﬁgl?@ #L}Englnegﬁéllhg'%%e %{r?tqj%ggjlng’s%) ﬁdggggﬂgﬁn%%gd{i@ﬁent S,
human ant i - CD4Qhaifk: Bpsthgise and glupmaitetcd drdayaticnsidendhainsgplenydame, tyrosiee,
genone conprises human_ i nmmunogl ohul i n genes so.t hat 5 e rodent &E-Od ces
human ant i bodi é8d tpnieRRaR Y Pasio HAeEARING RSl 4FSENG AR et 1M HSH i ze
t he i mmunogeni ¢ and. j NS s

non- human- der i \?g?@g‘e%{)énl@%%!é@oaﬁgliﬂgﬁtﬁ?%g& gg& Z{l/s;%%)rjcggtﬁgﬁ? ﬁg@(t&z) i ncrease
the efficacy argstsabehy nethibhiae.abrdferisk@nsavativeidodd esids Tthstitwsion gefupp ul | y

human anti bodi es can be expected.to pro Hde a substanti al advantage in the

treat ment 16f cH¥F®RENeHRYCHEISHFYCRS: B YPLEHIRNS, -4 | annati on and
25 cancer, whi anm ug histe 2Hd RPN A M Gineat i ons. [0098] The
i nvention pr ovic'ﬂI es eY%@ghglg%ﬂa%f%i%ng ﬁ_uman g%t%l- D40 rmr?ocl onal ant| bodi es
(mAbs) and t he [A%I]i dalematitely, laicopservdiive replagtueat ishashchangs having) q pasgivet he

sequence i dent Ivfa'lu%rirsl tlgeSFMZQO l}locg)s-ii?(elmcooa rIlnei\:ltrri]}%J 8%585&6&8'&0%111%{1&%9,‘ §c9ei}cjge full-
256:1443-45 (1992), herein incorporated by reference. A "moderately

20 conservative" replacement is any change having a nonnegative value in the
PAM250 log-likelihood matrix.
[0092] Sequence similarity for polypeptides, which is also referred to as
sequence identity, is typically measured using sequence analysis software. Protein
analysis software matches similar sequences using measures of similarity assigned

25 to various substitutions, deletions and other modifications, including conservative
amino acid substitutions. For instance, GCG contains programs such as "Gap" and
"Bestfit" which can be used with default parameters to determine sequence
homology or sequence identity between closely related polypeptides, such as
homologous polypeptides from different species of organisms or between a wild

30 type protein and a mutein thereof. See, e.g., GCG Version 6.1. Polypeptide
sequences also can be compared using FASTA using default or recommended
parameters, a program in GCG Version 6.1. FASTA (e.g., FASTA2 and FASTA3)



| engt h heavy and |ight chains (including | eader sequence), the
corresponding full 30 I ength deduced am no acid sequences, and the

nucl eot i cwoan@4deduced am no acid sequence of the heavy &aa/usozbdiorhain
vari abl e regi ons. WO 03/040170 PCT/US02/ 36107 - 24 Table A HUVAN

ANTI - CD40 ANTI BODI ES SEQUENCE I DENTIFIERZSEQ ID NO) F Ab Variable
Regi on Full Length Heavy Light Heavy Li t DNA Protein DNA Protein DNA
Protei n DNA Prot ei 2.3 45 10 11 1 14 15 16
10.8.3 17 18 193f91')139915£82m?§t523&1d ppECeRt qu‘é@c%zeél%‘%%fq By regPrs P §?3be§‘1 2.1 33

34 35 36 37 38 A8on. A2ihods B9n58. 51 52 53
54 55 56 23. 5.%%%1%“9338&%8&%% ‘%‘1@%%‘%%5&%6&&3@6 285 67 %é% 9 70 71 72

23.29.1 73 74 TR3TB-FY(1PYO) PedSon, :_MetkodLSMQ_l 32?18@2814858%198@09(7))881101[11@099] The

i nvention further_pr de hunman ant i 25. 1 ri doma
cell line that Iﬁf’%gﬁgé g’h[e%i%fmﬂgea ?eﬂ\l}g}ﬁel gﬁpeflﬂ?’?'ﬁlé)rg la ?;\% E%SE heavy
and/or |ight chahtivas b%ge?n%béiﬂfﬂs%dbncé%@r&rﬂ&@é@@ht%rédrﬁﬁﬂsﬂwmim;ﬁiﬂérl CD40
mAbs, conprising one or nbre anmno acid substitutions. The invention

provi des two vambaiam BbASY, espasiaky bistmay thdastn, nsinglefaliparameters| SAFFeS-at

76 15 changed COULRESAL Mana R A Al Y SNl 51 01

changed to al ani91®389- mleﬁwg'il)?ﬁérbmﬁn@drp&a&ﬁwylrdﬁserﬁeVarI ant |ight chain of
mMb 3.1.1 in which th euci ne at residue 4 and the | euci ne at reS|due 83

are changed to [Oﬂ%i]hl'Bmﬁég@rﬂfPOJé/PPlﬁéie segugrees opanaped fop hemalkoey sllni th a
variant h Lnlaﬂgtbe a?%@%t%%ttl% i angdtr% Buds! 1%&511}95': IQESQWQI%%' n,

respectlve y i Sdestgnate ai n. an anti
contai ni ng a W desidtigspaolre @ﬁmllybelleastabmmmm;es,l@pmhﬁyantleamrpbmsaﬁg t he
al anine to threonine

nmut ati.o u e5| ated a 3.1.1H A78T
However, in ot H&sd ‘é‘?ﬁb%‘b‘i W@Fﬁr& }5fn°tr‘?1 apﬂg@Ht i 6ﬁ51 q@@ﬁﬂ Sé?%r‘:ﬁmg h ditabasd

containing sequences from a large number of different organisms, it is preferable to
compare amino acid sequences.

15 [0094] As used herein, the terms "label" or "labeled" refers to incorporation of
another molecule in the antibody. In one embodiment, the label is a detectable
marker, e.g., incorporation of a radiolabeled amino acid or attachment to a
polypeptide of biotinyl moieties that can be detected by marked avidin (e.g.,
streptavidin containing a fluorescent marker or enzymatic activity that can be

20 detected by optical or colorimetric methods). In another embodiment, the label or
marker can be therapeutic, e.g., a drug conjugate or toxin. Various methods of
labeling polypeptides and glycoproteins are known in the art and may be used.
Examples of labels for polypeptides include, but are not limited to, the following:
radioisotopes or radionuclides (e.g., 3H, 4c, 15N, 333, 9OY, 99Tc, 111In, 125 I 131I),

25 fluorescent labels (e.g., FITC, rhodamine, lanthanide phosphors), enzymatic labels
(e.g., horseradish peroxidase, 8-galactosidase, luciferase, alkaline phosphatase),
chemiluminescent markers, biotinyl groups, predetermined polypeptide epitopes
recognized by a secondary reporter (e.g., leucine zipper pair sequernces, binding
sites for secondary antibodies, metal binding domains, epitope tags), magnetic

30 agents, such as gadolinium chelates, toxins such as pertussis toxin, taxol,
cytochalasin B, gramicidin D, ethidium bromide, emetine, mitomycin, etoposide,

tenoposide, vincristine, vinblastine, colchicin, doxorubicin, daunorubicin,



contai ning any conbi nation of a variant heavy chain and the variant |ight
chain of 3.1.1 are included. WO 03/040170 PCT/US02/ 36107 - 25 [0101]
Furt her, wbe3jomaenti on provides a variant of the heavy chaca/ush2/sdb7 22.1.1
in which the cysteine at residue 109 is changed to an al anine. A nonocl onal
anti body conprising the variant heavy c¢ha3n -and the 22.1.1 light chain
chain is designated mAb 22. 1.1 H C 109A. The invention further provides
two variant 5 heavy chains and a vari ant Ii& t chai n of mAb ﬁS. 28.1. In one
heavy chai n valiyexy anthracigglione; matoxgiepngs m E@flﬂﬁ’él’ $EMOPYEHRyed to

glutam c acid. |.Si : i ; Yehailidoyaid, ant and t he
23.28.1 light 16%@@%@&%93&&%%gglggtts;%gazig{,T%&mﬂ%ﬁ‘%’g The i nvention al so

i ncl udes a 23.;28prinbloplahd pixeitycircanidanalognontmnedloghidereef skeione at resi due 92

is changed to an alanine., A mAb c i sing the .28 .1 1 hai n and
the variant | icgehodanents, labelgs ?ﬁ?@gggyE%?Cg%?r?sf?&?%sll?ﬂ%hpﬁ)%éﬁ%i on al so
provi des r@blslpgq?l {akﬁgﬁghﬁhfﬁ@é of the 23.28.1 heavy chain variants with

t he 23. 28 charn varirant. [0102] The |ight chain produced by
hybri doma 23. 29045]c oTheiena patient irhidss himman wed vomrara AtbipEsi on at resi due

174. The light chain_produced.by t hybridoma h arginine at this

posi tion inst eR8°% ?ﬁ’@ug]%ﬁ%ﬂpﬁgﬂec%ﬁl%@d%g%&ﬁdﬁﬁﬁb 3d écﬂﬁexg}jil Str%li/edgti on also
provi des a 23 2iafohd GHih of Minibried for BSmpaiogt adll bé ysdamoad toiampiyithe 174 and
a mAb, designated 23.29.1L-RI74K, conprising the 23.29.1 heavy chain and
the variant |inglsionldamstatddin®ger argmoyp effinieees batmes dhs:ariusiqnpd agy pfiegpa o
antibody is 3.1.1, 3.1, 1H-f29 A78T, 3.1.1H A78T-V88A-VI7A, 3.1.1L-L4M L83V,
7.1.2, 1018. 3, IM§eEERONSOURYIRICESIS1 2.1, 22.1.1, 22.1.1H C109A, 23.5.1, -
23.25.1, 23.28.1, 23.28.1H D16E, 23.28.1L-C92A, 23.29.1, 23.29.1L-R174K
and 24.2.1. | ngsRHER ASWPODUIBRtiBodithad Glniract@Rafom@hemgofly conpri ses a i ght
chain conprising an amno acid sequence selected fromSEQ ID NO 8, 16,

24, 32, 40, 48j005%) EHimahZntiB8UiestioidebrtaibOsY the prbBRnSseuciatbdwithr i abl e
region therefrom or encoded by a nucleic %i:ig %Ie_ig ence, sel e%tf?d .from SEQ
IDNO. 7, 15, 2@tibedies #gt passessgon-lgmantg.g., yordengy @Fag OB OIS TS8P Sone
enbodi nents, the.,ant] ! Fﬁﬁst i i OFfRhdisENg at

| east the @Rgu%%&b%@%%ﬂﬁﬂg?gﬂx%%g%é [ esl,lél%élﬂe%%es'?ﬁgh%%ve-?denti fied
ani no aci ds Segueie s fibodolieréfordimene dubotinenidthe Avegiionprozifiedded by one

of the above 30 identified nucleic, acid seguenges, | not her. e i pent,
the |ight chai humepigeibant-CPARapakadics. dpgRot W&“&ﬁ??’ﬁd‘gﬁé‘h"&&ﬁ% 5;%3%1653 ed
froma light chaln YALCHHGNHEAES InihAk APBRASES hiaABAE GI@Ntibodias no

acids fromthe amno acid sequence _
are produced by immunizing a rodent whose genome comprises human

immunoglobulin genes so that the rodent produces human antibodies. Human anti-
20 CDA40 antibodies are expected to minimize the immunogenic and allergic responseé
intrinsic to non-human or non-human-derivatized monoclonal antibodies (Mabs)
and thus to increase the efficacy and safety of the administered antibodies. The use
of fully human antibodies can be expected to provide a substantial advantage in the
treatment of chronic and recurring human diseases, such as inflammation and
25 cancer, which may require repeated antibody administrations.
[0098] The invention provides eleven activating human anti-CD40 monoclonal
antibodies (mAbs) and the hybridoma cell lines that produce them. ,Table A lists
the sequence identifiers (SEQ ID NOS:) of the nucleic acids encoding the full-
length heavy and light chains (including leader sequence), the corresponding full-
30 length deduced amino acid sequences, and the nucleotide and deduced amino acid

sequence of the heavy and light chain variable regions.



WO 03/ 040170 PCT/ US02/36107 - 26 encoded by a germine V(err) A3/A19, L5
or A27 gene, or conprises a CDRL and CDR3 independently selected from one
of a CDRIwerd/0@DRB of (1) an anti body selected from 3. 1. PCT/US02/36107

3.1. 1L-L4M L83V, 7.1.2, 10.8.3, 15.1.1, 21.4.1, 21.2.1, 22.1.1, 23.5.1,
23.25.1, 23.28.1, 23.28.1L-C92A, 23.29.4,223-29.1L-R174K or 5 24.2.1; (2)
the am no acid sequence of SEQ ID NO 4, 12, 20, 28, 36, 44, 52, 60, 68,
76, 84, 94, 100 or 102 or (3) encoded b ﬁlh nucl ei ¢ aci d sequence of SEQ
ID NO 3, 11, 19, 27, 35, 43, 51, 59, , 83, 93, 99 or 101. [0104] In

anot her pr ef erred—embodi TeENT, IWMQB‘{UMWH ses a heavy
chai n conpri skag—anrarrno—actd 5 RIS P NG5 6, o)

14, 22, 30, 38, 46, 54—6—2—7—9—3"2%3% Uﬁﬁﬁ?ﬁﬂvé,fﬁ‘?@rﬁl g mtterefnom
or encoded by| aviawc!leic ;,m}{algm],. ﬁ%‘Bn,,n' ectedfromS @ 21,

1= === .I.O,
29, 37, 45, 5B, 61| 69 Hewyor gh | nLiehe enhodi AV ¢ o andi

anti body conpfises 4 DhtavlProbeii h RNADI iRsptetn aDNAa S Protein |CHMA 1 Rmtﬂﬂcb of
i sted anfi bo 3$§ dgne of the abgve-identifies ami ng acid Bequenpges (as
shown in Fi gs|—1A-1C-and 2A-20—6+—15—encodedby—one—of —the

above-identif|&d.2nudl%ic acl® seqlénceq.12 n anbt her ldnbodi Went , | 1he heavy

chain further ri a q%-{l am ndependent | selleqt ed m a
heavy chain vaw)‘ggl %Tegi 0] hat gnrmrl QZJ‘QQ no %grp 'ré%n eildht een Q{ A
aci ds from thejaming zci d seguenc a7encqdisd by| 20 ger nBdne \;|—313 30132 4- 53»,
1-02, 4.35 or 336 efe; 7ol CO TSES T—ama N endentTy

sel ected 20 ff@&h?dnd a amggCDRZ ¥r (1 3'gn antPbodyl el ect &4 fragm

3.1.1, 3.1.1H, T14 1.1 78T 8A— V2 2, 1Q68. 3, .1.14821. 4.1,
21.2.1, 22.1. 126%37 14?1! H-ClL %\.A‘, &@ - Q"’ﬂé 25 45 23~ Q6 1 o tH+=DI6E

20 292 20Q
[y ey 5% Z .20, I, [2o. Z20. LT UJ1on

23.29.1 and 242211; |4 t hs0ani hdlacu d Bequehd® of |S#Q 1D Mo 2| 540, 18,
26, 34, 42, 5'T—‘3 (o) 74 Z, 6 0 8 on £3) € ded t he
nucl ei ¢ acid $ég gnc of SECID N%B 1, 9609? 199 gq, 2@3040 B 65

73, 81, 89, 9LQ3Q§10r6597. @5anot legr en‘n&&zlirreﬁw the70anti-”ﬂD£'16’ iﬁfl’bOCS/
conprises a he Rat—aftd—at++ght—charn—as defTtne 7%oove. [U“% used

herein, anti boa§2§ 11 78+ A7BTi s {{dénti daf® to | R4t of cept ®”t hat
resi due 78 of hel chai tRr eoni i nsgead oafggal an . Siggl arlly,
in antibody 209 TR S UEBA Lo om e, opsgad f.G.Ucd ngen, E% Y
resi dues 88 30 and 97 are chang_vsl fromvaline to.alanine g

chai n. Anti body0®9]. fihe invemtip hegplioa&wh@aﬁn%ﬂﬂ%o%ﬁb@@ﬂ% Bt that

residue 4 is th| nlne 1@st ucine and residue 83 is valine

i nstead of |eul¥ hr}etﬁ%‘%"‘ﬁj"ew Anti body WO 03/ 040170 PCT/ US02/ 36107
- 27 5 [OIOO] The invention further provides heavy and/or light chain variants of certain

of the above-listed human anti-CD40 mAbs, comprising one or more amino acid
substitutions. The invention provides two variant heavy chains of mAb 3.1.1. In
one, the alanine at residue 78 is changed to threonine. In the second, the alanine at
residue 78 is changed to threonine, and the valines at residues 88 and 97 are

10 changed to alanines. The invention also provides a variant light chain of mAb
3.1.1 in which the leucine at residue 4 and the leucine at residue 83 are changed to
methionine and valine, respectively. Combination with a variant heavy or light
chain with a wild type light or heavy chain, respectively is designated by the
mutant chain. Thus, an antibody containing a wild type light chain and a heavy

15 chain comprising the alanine to threonine mutation at residue 78 is designated as
3.1.1H-A78T. However, in other embodiments of the invention, antibodies
containing any combination of a variant heavy chain and the variant light chain of

3.1.1 are included.



22.1.1H-C109A is identical to that of 22.1.1 except that residue 109 of the
heavy chain is changed froma cysteine to an al anine. Antibodies

23. 28. 1HWoBB/0amd0 23. 28. 1L- CO2A are identical to that of PEI/NEB2/I61eXCcept
that residue 16 of the heavy <chain is changed from aspartate to gl utamate,
and residue 92 of the light chain is 5 ehasged from cysteine to al ani ne,
respectively. Antibody 23.29.1L-R174K is identical to that of 23.29.1

except that residue 174 of the |ight chg\i nis. 0{1 ﬂeg fr%m argipjne to
lysine. Cass afPlsudtirthes the myeRton@EENGI%H YHEH @t f 658815 s and

subcl ass of - ant),~GD4Q, faf itl%%@{sﬁ&e@)‘é%ﬁiu@%)@ KB ed anldardny ARidieelokalown

inthe art. In"general, the class and subclass of an anti body may be
det erm ned usi ngtiksdy dagirsmng thevariane hepyyohhingnt ghe 22.parlight cham chaiaiss and

bl f antj hody. . Such_ant i padi _avaj.| abl i . The cl
2nd. subcl ase daneniedmn 7 hodt by VER: 2hE iRt Rihe AVRE LR et 0® o her
techni ques.g Nh%%mﬁin%%ﬁ,a,aaﬁﬁn@i@ﬁ ShAANBf HIABCI 3855 1 MR Ynb Bedlst @bt neidnty

sequencing all or "a 15 portion of the constant domains of the heavy and/or
li ght chai ns ofthd dsparictackbatirexidue lbcspbangad ta glatamie afido Aaid waWESHELES t o

the known am no aci d sequences. o ri .asS,Ss ~

i munog! obul i né’,an?amg‘eﬁ@f é?arlﬁ Wi“?‘f‘&{ taﬂé?llel %@ghgﬁt cshﬁﬁlgfgggg%ﬁ&f ézgéqu bodi es.

[0107] In some ey diyEERYSntiohhgsoandlhddslad3. 2811 lifistchainsvasiantinodiicintl

anti body. 20 The anti-CD40 anti body can be an |lg an | gV ngllgfg%%goan | gA
t

or an 1gD nol eysicime af resigdup P3fivehengediorodlaning. A fveb sompueng Be dy is

an lgGand js an__19Q.. | . : R e referred
enbodi men'?l,d t h}egm ﬁg?autﬁlfgt%r"{? llll%lﬁllgg{;d}gr%e% gg%g]l? %'gcgé?ég .Lagg%‘g'i gggand .
Mol ecul e Sel ectihwintivn 3ko[pRda8ds thAbsemmhrisingsiee bf thie 28128.1 Imaepchan, the

anti-CD40 anti bodi es denpbnstrate both species and nol ecul e selectivity. In
some enbodi mentveriantyavidaihe 28244 lighk ehai ¥y Pnds to primate and human CD40.

I n sone enbodi : . E:P%%] ifg@ﬂ i hems or
rhesus CD40. | :Iﬁoi@%jerf%ﬁ%%@iu%n S, utcﬁd;%ya ti _o@&r%%%gfﬁiggﬁgaggggﬁggg bind to
nmouse, rat, dogofstatitabioh atiddidue Fo4. The hight3Bainipeodused hy thgshybfidoma has
specification, one can determ ne th(ﬁ ftstﬁed es.se| ecti vji tﬁr f or1 hﬁe. ant i - CD40
anti body Ukt ng #EfisdS i Pesitioipptentiof the canqnicakiysien, dogprdingly, fac mnygn

8|3/ 040170 PCT/ LA?&%?;@HQJ 223.288 igHELIRARTIVIE tRPERbERABIOLAE bi ¢kiliNe UBA Al Vst ern
ot, FACS, ELI'SA‘or RJA. (See, e.g., Exanple IV. % 5.0109] | n sone
enbodi ment s, t heAbnddsigibrd 23129 HeBY 74Hascompsisingahe 3 £28). 1hsavyorkpin and the
variant light chain.
[0103] In apreferred embodiment, the anti-CD40 antibody is 3.1.1, 3.1.1H-

20  A78T, 3.1.1H-A78T-V88A-V97A, 3.1.1L-L4M-L83V, 7.1.2,10.8.3, 15.1.1, '
21.4.1,21.2.1,22.1.1,22.1.1H-C109A4, 23.5.1, 23.25.1, 23.28.1, 23.28.1H-D16E,
23.28.11L-C92A, 23.29.1, 23.29.1L-R174K and 24.2.1. Tn some embodiments, the
anti-CD40 antibody comprises a light chain comprising an amino acid sequence
selected from SEQ ID NO: 8, 16, 24, 32, 40, 48, 56, 64, 72, 80, 88, 94, 100 or 102

25  or the variable region therefrom, or encoded by a nucleic acid sequence selected
from SEQ ID NO: 7, 15, 23, 31, 39, 47, 55, 63, 71, 79, 87, 93, 99 or 101. In some
embodiments, the anti-CD40 antibody comprises a light chain comprising at least
the CDR2 from one of listed antibodies, one of the above-identified amino acid
sequences (as shown in Figs. 1A-1C and 2A-2C) or encoded by one of the above-

30 identified nucleic acid sequences. In another embodiment, the light chain further
comprises a CDR1 and CDR3 independently selected from a light chain variable

region that comprises no more than ten amino acids from the amino acid sequence



that is nore than 100 tinmes greater than its selectivity for RANK (receptor
5 activator of nuclear factor-kappa B), 4-1BB (CD137), TNFR-1 ( Tunor

Necr osi s wBagswert7Recept or-1) and TNFR-2 ( Tunor Necrosi s FacrarsoReaept or - 2) .
In sone enbodi nents, the anti-CD40 anti body does not exhibit any

appreci abl e specific binding to any ot hegéprotein other than CD40. One can
determ ne the selectivity of the anti-CD40 anti body for CD40 usi ng net hods

well known in the art following 10 the_ t i f th Lfscation. F
i nstance, one eczaededbypgemeline K@Y%Qai@?gw%%ﬁgorﬁgﬁ’&% e%{:@Fﬁaaﬁl (():g, o
ELI SA or RIA , s Fﬁ%gfl b k Qn Entid S
Recogni zed by &??&%@%%ng\% I"bo f/:%fl?)ﬁl%]c’ﬁgﬁﬁ E?ﬁ?a%nﬁg?%%gﬁ??onﬁgrlo%es a
hp{rﬁn ag} i - CE?rQec}miftﬁﬁbmrml.lpmpilbddw-E%M, 7Ui.hd<§:m6£1ah(¥1d’-bs'§a bnpet es

Wi and/ or bi nds e sane epi a [ e sane
KD as a human 3AdiL @@)@da&ﬁ@?ﬁoégggé# gé@@#@é&ﬁ@ﬁt ?%%iﬂﬁ?{ b

3.1. 1H A78T, 3943, iVBBAT MO Ehce 35 SEQ TH-NDAM LB, 28,B6144,521.60,8. 3,
15. 1.1, 21TE4. 1,24%11.’%.@%@% 1, éZég.zl.ciic.l-l- Cl109%A, 23.5.1, 523. 25.1, 23.28. 1,

23. 28. 1H D16E, 63376284194, TOQ A 10230128) gncoded by theinuteruacidpeqpgnes of SEQ ID 5

naving 20 an_ahthosAdi B Zbqiedte bF VSRt O NeD S S 15, 26, 3, 42, 50,

58, 66, 74, 82 %109@, 192n0t26r REFR8A CfbadiRient Thewi-€ 0P8 Andinidylrothprisesat
conprises a ||6 t ch

aln variable region having an anino aEci gﬁ\gﬁg%{;ce of
SEQ ID NO 4, h2gvyathaird@mBBing amamise acideequnce sacctaufromgSEQ Po2.
[0111] One can _def.erm r I (e %ﬁﬁg ibaae as
or 25 crdds c&gp%%e’é@ %r%g?‘hgﬁhé&v%gfog%gg’?%t‘%b %éééjﬁépﬁg y b?leﬂisciBng any
method  known iy alif@1ei doid béyuenc seldordiffoanSEQUIENGSNS A13, Bl 198724, 53CDA0

anti body of the” invention to bind tqg CD40_ under_ saturating conditions and
then neasure ti6d, 6iT7iarys. & semeembedimspis; e dptildPHl wd f’gy?ﬁﬁﬁﬂseff“ the test

anti body is able to.bin L i tibdtes2 Bhé oGR40
anti body, then hfﬁg?kgé%gogéfq%ﬁ%t1%@31%%&2&3% gl f%ﬂélrg%ﬁ?ﬁel%ﬁope as the
anti - CD40 ant i k@ggye-iddanesEiminofacideqiasts @sthdvadin Figs.ldt-1Cand At xANd to
the CD40 at the sane tine, then the te;t anti.body bi nds tcigt het sane

epi t ope, akb ovenredsdibypremt thsrbovendenpiied nucleis apif spayenCes, IaB%gerpr oximty
to the WO 03/04 R ,/ HoRed3ahih fuﬂh&%on%?ﬂs&@@Dm%G@RQhﬁlebﬁm%ﬂtly

anti-CD40 anti bo y. I's experinent can be  performed using ELISA, RIA,
FACS or surf aceeclktrdfmm basoyahaemn vatighle regioy that ceprgss aowpory than eighisess er r ed

oo e e SABCLTERL 2 Rk ST e ARl BE WD S5 5010

1-02, 4.35 or 3-30.3 gene, or comprises a CDR1 and CDR2 independently selected

20 from one of a CDR1 and CDR2 of (1) an antibody selected from 3.1.1, 3.1.1H-
A78T, 3.1.1H-A78T-V88A-V97A, 7.1.2,10.8.3, 15.1.1, 21.4.1,21.2.1, 22.1.1,
22.1.1H-C109A, 23.5.1, 23.25.1, 23.28.1, 23.28.1H-D16E, 23.29.1 and 24.2.1; (2)
the amino acid sequence of SEQ ID NO: 2, 10, 18, 26, 34, 42, 50, 58, 66, 74, 82,
90, 92, 96 or 98 or (3) encoded by the nucleic acid sequence of SEQ ID NO: 1, 9,

25 17, 25, 33, 41, 49, 57, 65, 73, 81, 89, 91, 95 or 97. In another embodiment, the

anti-CD40 antibody comprises a heavy chain and a light chain as defined above.
[0105] As used herein, antibody 3.1.1H-A78T is identical to that of 3.1.1 except
that residue 78 of the heavy chain is threonine instead of alanine. Similarly, in
antibody 3.1.1H-A78T-V88A-V97A, residue 78 is changed to A, and residues 88
30 and 97 are changed from valine to alanine in the heavy chain. Antibody 3.1.1L-
L4AM-L83V is identical to that of 3.1.1 except that residue 4 is methionine instead

of leucine and residue 83 is valine instead of leucine in the light chain. Antibody



Binding Affinity of Anti-CD40 Antibodies to CD40 [0112] In sonme enbodi nents
of the invention, the anti-CD40 anti body binds to CD40 with high affinity.
In sonme ewbadiomamis, the anti-CD40 anti body binds to CDA®CEUSa2/361KD of 2 X
10-8 Mor less. In another preferred enbodi nents, the 10 anti body binds to
CD4A0 with a KD of 2 x 10"9, 2 x 10-10, 4.@7x-10-11 Mor less. In an even
nore preferred enbodi nent, the antibody binds to CD40 with a KD of 2.5 x

subsiant iy ohd DEkIORATERRMCER far 28 steBbtePishie 163 PR PN g r
3. 1. 1H A78T- V83RuiY %/ éhanSedlfrdi- 1:83Yan lakind, AHRIbL8dids 24.381HID1@H akdd 1, 15

21.2.1, 22.1.1, 22.1.1H CL109A, 23.5.1, 23.25.1, 23.28.1, 23.28.1H DI6E,
23.28. | L- CO2A, 2238493924 3reidenticaRphat of 23 28. 1exeept that apriduset6 frthe beavad

enbodi nent, the, anti nds fo 0 h s I D as an
ant i body t hat 88%?3 g@gg%&o S%afna [ 1\#?& cﬁ?a"l%r?\is}egi%? orogth F agheavy
chain from an cﬁﬁi\%bb%m ke@ﬂdr@dﬂaﬁ]ﬁm&péouﬂzel SAJntibudﬂsm 1L-R174K is

3. 1. 1H A78T- VB8A- VO7A, 20 1L-L4M L83V, 7.1.2, 8.3, 15.1.1, 21.4.1,
21.2.1, 22.1.1jdepgical tqrhamf)w9 1 pxcept that residpe 114 0@@62]@&@*!@@829%@0165

23. 28. 1L CO2A, 1L- R174K and 24.2.1. In still another
preferred enbogl% %m%%%l%%gﬁﬁl body binds to CD40 with substantially the
same KD as an antibody that conprises a heavy chain variable region having
an am no aci d $iasand SubdlasSEOAND-CIOMO0 AntihOdies 8, 26, 34, 25 42, 50, 58, 66,
74, 82, 90, 92, 96 or 98 or that conprises a light chain having an am no
aci d sequence @ol(ﬁlﬁQﬂthlN@sarﬂds%ZlasQ&anﬁ&:D%ant%dléﬁhayﬂihdeﬁamiﬂeﬁlb}B4, 94,
100 or 102. In another preferred e”IgOdl me t he anti body hinds. tq CD40
with subdfant PBY mpthoddnewmdn fs al e His Hiscrjess Rad shshast psasant ol a
i ght chain IDNO4
PO TN i s S e 2@84@&*1%0@2?5%3%@%‘?%’@%%3 of
heavy chai n vasilzibdss of enylhmdy Sach ardibadies arerayadatilel comupsmnaly. dFheSE@s bidl NO. 2,

10, 18, 26, 34, 4 . A4 9 2 6, or . 3/,040170
PCT/ US02/ 36107 subef arf Bﬁ%tfmrﬂeds‘&ﬁ@ﬁféﬁa Rrrei@@ B??thaé ‘%Fif%s "%&8 CChREY dy
has a | ow di Ssgﬁteﬁ{dtﬁgl ,fh%tcfass hﬁH %@ES@&H&’Q& aBBingined B?séq%ha@é@ oﬁﬂt' body
has an Koff of 2.0 x 1(3,- | ower. I n sone enbodi ments, the Koff is 2.0 x

10- 7 or | @ker. pbriioggighe @mbtadi drametins ofithe heayy ranilior Hghisthains iodieantihedisaine as
an anti body described herein, 5.includi Jg @n ant i body sel.ected fr(f\m3 1.1,
3.1. 1H A78T, 3°9MPEIERergaRl %%e/ﬂue%’“ o4 toy (B KRR R 36iq Sefiuegegs g

15.1.1, 21.4.1yarddusdlaks aﬁ@sﬂbclasse%%fhnﬁidnogmﬁﬁss a’&iﬂ&tékmnaﬁg%class%ﬁd 28.1,

23.28. 1H- D16E, 23.28.1L-C92A, 23.29.
subclass of the antibodies.

[0107] In some embodiments, the anti-CD40 antibody is a monoclonal antibody.

20 The anti-CD40 antibody can be an IgG, an IgM, an IgE, an IgA or an IgD |
molecule. In a preferred embodiment, the anti-CD40 antibody is an IgG and is an
IgG1, IgG2, IgG3 or IgG4 subclass. In another preferred embodiment, the anti-
CDA40 antibodies are subclass IgG2.

Species and Molecule Selectivity

25 [0108] In another aspect of the invention, the anti-CD40 antibodies demonstrate
both species and molecule selectivity. In some embodiments, the anti-CD40
antibody binds to primate and human CD40. In some embodiments, the anti-CD40
antibody binds to human, cynomolgus or rhesus CD40. In other embodiments, the
anti-CD40 antibody does not bind to mouse, rat, dog or rabbit CD40. Following

30 the teachings of the specification, one can determine the species selectivity for the

anti-CD40 antibody using methods well known in the art. For instance, one can



23.29.1L-R174K and 24.2.1. In sone enbodi nents, the antibody binds to CD40
with substantially the sanme Koff as an anti body that conprises a CDR3 of a
heavy 10 wbaBf4maroa CDR2 of a |ight chain froman anti bodyc3disezsad? f rom
3.1.1, 3.1.1H A78T, 3.1.1H A78T-V88A-V97A, 3.1.1L-L4M L83V, 7.1.2, 10.8.3,
15.1.1, 21.4.1, 21.2.1, 22.1.1, 22.1.1H @B09A, 23.5.1, 23.25.1, 23.28.1,
23.28. 1H D16E, 23.28.1L-C92A, 23.29.1, 23.29.1L-R174K and 24.2.1. In sone
enbodi ments, the antibody nds. to it S i ane Kof f
as an anti body dtet?&flmf@%ﬁ%ﬁ‘illeé’%ﬁﬁuﬁ %S{S%Ft?wﬁ‘}‘?@g@fﬁ %"% h@\?? ifefan
am no acid seqygngs g) EQID NG 2, 10, 18, 26, 34, 42, 50, 58, 66, 74,
8 or

82, 90, 92, 96 or that conprises a light chain varlable regi on
havi ng an am nd0HS]d IsequermbodimeBEQtHePnNEEDA) antihody 20s a selectadty fanCD40 60,

68, 76, 84, 94, 100 or anot her .preferred the antlbody
bi nds to CD40 R4t LS %%EQQFWS tg’t‘?@teé ltF(S?lFCtéég'% ﬂf‘g(ﬁ;?ﬁec Hdy t hat
conpri ses & CDB%u@Jto@oﬂﬂugiéar ﬁb@wtt g@arm)ahlmg &CID 037)TEMFRY1 @MinadfiNeeroskci d
sequence of SEQ | , 44, 52, 60, 68, 76, 84, 94, 100

or 102 or a ClﬂastooReeem@albwndﬁliﬁR-\Ze(’vfumbt Negrogs Enctnral&pmtq;r?)am SENAC d

f 0, 92,
56 or 06, | 011 ATCPREEI s HEO PR fbogiogs Tar it By aptiegtle RS | Do
anti body to 25 yidfs frdhyRehdekeEioled thyn @DY0.nehe @ﬂ'l &aenriné thetsblectvity ofThe

binding affinity can be rreasuredgﬁ/ conpetitive ELI SAs, Rl As gg surface
pl asnon r esonaribeantsGB¥Oaatibasiyaos CD40prmednathestsiwell kipvihindhe p dolloyrng e

measured by, Surft@‘f\ég%kﬂhgssmng% SS‘L %‘%@@&F Cror'T ﬁérﬁ%az?tycantd@%nmﬂ%qh@&léftl\}&%tg ! t'y

and di ssociation ra sur ace plasnon resonance
preferably, theshighWesigmafiét, BACE, EDISAjbrsle Bdepng3Bxaraple A)e neasur ed
using a Bl Acore(err). See, e.g., Exarrpl e XI'V. WO 03/040170 PCT/ US02/36107
- 31 Light and He vy Cha N ti body of the
i nvention can dO 28 DO I Z G0 R Vo #- chain or

am no acid sequence derl ved therefrom I.n sone nts risin
kappa |ight chdPhiOlt Harfhegihe BReRt PP YR %h%%?lﬁl-@%ge@q%f%‘%@adv?n
part- by a huma . ?e@’ [0116]
In some enbodi E%ér?'% %%ﬁ%ﬁié@)?she nt @6%14%{%% %?553%%% Z}?ﬂr?gegﬁg/%f)r nor e
am no aci d.3ubdtindsuo iGIMD with dtei sameti dsteehigpeamdritin€Défanidbaidyi sglested deomecen | n

sonme enbodi nent s e f ti- 1 Jyod rise 3, 4, 5,
6, 7, 10 8, O, Q&Flb‘i‘g’ hilng 1&@?%@3 @g%&@ﬂ—t\} @% ngngrloﬁt‘ﬁéﬁg% i ne
am no aci d sequengero.g.5N SPNE2EADOTH MR B1.1 0781 QH-OTUR, 2B 5. hases5.1,
substitutions fromgermine is in the
23.28.1, 23.28.1H-D16E, 23.28.1L-C92A, 23.29.1, 23.29.1L-R174K or 24.2.1; or
a human anti-CD40 antibody that comprises a heavy chain variable region having
20 an amino acid sequence of SEQ ID NO: 2, 10, 18, 26, 34, 42, 50, 58, 66, 74, 82,

90, 92, 96 or 98 or a human anti-CD40 antibody that comprises a light chain

variable region having an amino acid sequence of SEQ ID NO: 4, 12, 20, 28, 36,
44,52, 60, 68, 76, 84, 94, 100 or 102.
[0111] One can determine whether an antibody binds to the same epitope as or
25 cross competes for binding with an anti-CD40 antibody by using any method
known in the art. In one embodiment, one can allow the anti-CD40 antibody of the
invention to bind to CD40 under saturating conditions and then measure the ability
of the test antibody to bind to CD40. If the test antibody is able to bind to the
CDA40 at the same time as the anti-CD40 antibody, then the test antibody binds to a
30 different epitope as the anti-CD40 antibody. However, if the test antibody is not
able to bind to the CD40 at the same time, then the test antibody binds to the same

epitope, an overlapping epitope, or an epitope that is in close proximity to the



CDR regions of the light chain. In sonme enbodi nents, the am no acid
substitutions relative to germine are at one or nore of the same positions
as the swbaBiosare ons relative to germine in any one or mwomasot/3d¢ihe VL of
antibodies 3.1.1, 15 3.1.1L-L4M L83V, 7.1.2, 10.8.3, 15.1.1, 21.4.1,

21.2.1, 22.1.1, 23.5.1, 23.25.1, 23.28.-12923.28. 1L-C92A, 23.29.1,

23.29. 1L-R174K and 24.2.1. For exanple, the VL of the anti-CD40 anti body
may contain one or nore amno, aci d suhstitutions .conpar. rm i ne
found in anti béaﬁoﬁbwnﬂ%yéﬂ?ih%ﬂb?lﬁ’éﬁﬁﬁ aﬁﬁ"ﬁﬂ's T PR %ﬁfsgang%rrpar ed to
gernline found,j | gy : | sulfh@eSladién fastenvK (eece.gs 20
ant i body 21. 4. fI.EHPﬁH%done eﬁ%%ﬁgﬁ?@kqsh%ﬂ am %ﬁlﬂaqi d changes %e_ a% one or
nore, of the Sxamppo¥l)ilnepréfatred embodiment, tiefoxpednentis PAROBIRAUSEE i n t he
reference antibody. [0117] In so enbodi nent kN0 i

relative to gerSHifPQ’?é’lésé]EQ}’rI]eé‘?nan%ﬁcﬁmﬂﬁrpégF e‘? ﬁlgggzgﬂrrgng?m c?ﬁéﬁ%ﬂ%@. in any
of the VL ¢f antibodies 3.1.1, 3.1.1L- 2 5 L4M L83V, 7.1.2, 10.8.3, 15.1.1,
21.4.1, 21.2.1, 22.1.1, 23.5.1, 23.25.1, 23.28.1 23.28. 1L- C92A, 23.29.1,
23. 29. 1L- R174K Bindin@ Affinity o Antis(Ha4GAnf dbr esent conservative am no
acid substitutions at such position(s) relative to the amno acid in the
ref erence anti otl2] Horsomeanplodiméntis of the mvientiona theymti-€P4R antibagydindsiiot hese

anti bodi es is changed. rel atji.ve t erm i,ne.and i te.. : 30

conservativel y &S‘B@Y"Wﬁ‘t‘@ %@Bﬁh ﬁ't%’ng‘tel?tf? m%%%’itﬁ? %Ltﬂbﬁﬁ?%aﬁg?i {; lgwtgn

am no acid  sulghid WitheK$eMPaned Mer Bes. Ml dnethes pfiriadesmbaniémerny, the

conservatively substitute WO 03/040170 PCT/ US02/ 36_1@7 - 32 threon'hlne for

serine at tthat aptbody binds ©0FRE9 withiako afd Kd0ac? ¥ 19ub4tQ ¥ 491 MLrdsse :

di scussed supra. [0118] In.s i . - | B man
P{eg%-ge%%ﬁb%%?rg&{ﬂatﬂ% iﬁ%‘uﬁscg%yéh(ﬂ% Cﬁjawt WitRh ke 2%

anti - CD40 ant i HO)? e am no’ ac nce t I's the sane as
the anino aci d ;segtevice 16k, hﬁsdrﬁkﬁeﬁ%od@h?ﬁ&tth@mdiboﬂybinﬁ)s(t(SEQ4OIvﬁtH\|Q 4),
3.1.1L-L4A4M L83V (SEQ ID NGO 94), 7.1.2 (SEQ_ I D NO , 0.8. SEQ ID
NO 20), 15.1. IsupgEgiallyshasme p,aS@@t&WSé@te¢§°W$i;l=éi‘:lz‘ﬁf‘%é EQ 1D NO

36), 21.4.1 (SEQ | A 220 1. SER 1 52 . SEQ 1D NG
60% ' 23,28, 1(( 1%%%%@)%7‘53%2%&%@&%%\}(\@&@ s '%ﬁli%’o%l,&zgs. 29. 1
(SEQ ID NG 76)1.2.23229.1122 RIFAKI (I, 2SEQ,12B.28Q, 2303)1, 33.284H2D16E.SEQ | D
84), or said amino acid seauence

conservative a8 -dkild2u %tzﬁtlu??gﬁiiggbﬁgﬁ }”2241'%'63 & g%oftﬁﬁ?%%g%&” 0
gt ohai 1 of TR T o e e T n. chai
CDR2, and nmy admibodptipt temprises aCR2 afialight chain, and/or a CDR3 of a heavy chain
from an antibody selected from 3.1.1, 3.1.1H-A78T, 3.1.1H-A78T-V88A-V97A,
20 3.1.1L-1.4M-183V, 7.1.2,10.8.3, 15.1.1, 21.4.1,21.2.1,22.1.1, 22.1.1H-C1094, .
23.5.1,23.25.1, 23.28.1, 23.28.1H-D16E, 23.28.1L-C92A, 23.29.1, 23.29.1L~

R174K and 24.2.1. In still another preferred embodiment, the antibody binds to

=D

5

CD40 with substantially the same Kp as an antibody that comprises a heavy chain
variable region having an amino acid sequence of SEQ ID NO: 2, 10, 18, 26, 34,

25 42, 50, 58, 66, 74, 82, 90, 92, 96 or 98 or that comprises a light chain having an
amino acid sequence of SEQ ID NO: 4, 12, 20, 28, 36, 44, 52, 60, 68, 76, 84, 94,
100 or 102. In another preferred embodiment, the antibody binds to CD40 with
substantially the same Kp as an antibody that comprises a CDR2 of a light chain
variable region having an amino acid sequence of SEQ ID NO: 4, 12, 20, 28, 36,

30 44, 52, 60, 68, 76, 84, 94, 100 or 102 or a CDR3 of a heavy chain variable region
having an amino acid sequence of SEQ ID NO: 2, 10, 18, 26, 34, 42, 50, 58, 60,
74, 82, 90, 92, 96 or 98.



15 CDR3 regions of a gernmine sequence, as described herein. In another
enbodi nent, the [ight chain may conprise a CDRL and CDR2 of an anti body

i ndependewDlog/ogaiected from3.1.1, 3.1.1L-L4M L83V, 7.1.2PCI0IS82/331015. 1.1,
21.4.1, 21.2.1, 22.1.1, 23.5.1, 23.25.1, 23.28.1, 23.28. 1 L-C92A 23.29.1
and 24.2.1, or CDR regions each having1eds than 8, less than 6, |ess than
4 or less than 20 3 conservative anmno acid substitutions and/or a total of

three or fewer nservat e_am b t n

embodi nent s, h[gi)ﬁ] SRS 8 n?eﬁlés Rl %l'@@ﬁtﬁﬁ dgglﬁg z%v‘r’rf)ﬂr}lsé;cé%mélt | east
the |ight chal &a@ﬁzsoﬁ@anmn@hmhe@ﬁﬂmmlhedmmmmxueﬁb@ns
each of which are independently selected fromthe CDRL and CDR3 regions of

an anti body havpyer- dnispajsembedinenigs thedhrds %@Xrb(bl‘éfrloﬁ’éhplﬂs@mg t he ani no
acid seauence’ sl o [T SEOLRICRY e ckhe 20 on B Yooy 92,060 63

76, 84, 94 or lr%’rom SEQ

I D NOs: 3, s, 111(9ud13.§an35t1b04@ selé&t,ed@%m @Tl 35 1}33,78933 erI—BQHST{\EB]@Q] Wt h
regard to the heav chaln i abl e region. of the

heavy chain ani ¥/%d %ﬂ&%ﬁ@évrglémégée”dlm1pah41b91§1h6?réri ‘3’ 1350+, 30
VH 4-59, VH 1- Q?1t09§‘05§53152?r25\{k‘23°’2§9 3. 918D 1dk, 99 1 ”@9% the VH of

the anti -CD40 a ai nd~one br ‘norée am no_aci s’tltutlons
del etions or |23$29r1E-Rﬂ§4KaddQ412dn§)1 sorak atmbwéinients, e aéibody madato @D4Gci d

sequence. In sone 03/,040170 P USOZ/ 07 .-.33 enbo ts,, the
vari abl e dormaj Vigs V\gﬁ@nﬂ@%ﬁ/ © &My qﬂé‘éEX}i thabcomprisgs agiDr%? Oga heayy g

10, 11, 12 13,0}1%or%%nﬁ@ofﬂgmchaﬁlM%Iaﬁmdfyrsemea@mg@m 39, A no aci d
sequence. I n some enbodi ments, "the mutation(s) are non- conservative :

substitutions O‘b?%ﬂddlfﬂﬂk%ﬂ“e\fg&ﬁmwm 3%%4%[@3&’9@}&@0&:@8 3yhS.ddpe 5

enbodi nent s, in i h

Some rbodt merid bl D Bl oo iR oRios ST, AR8s 3,03 AR Rl e

same positi on%eﬁ; tiheonut 24 oNsS25. 7R FaAKI MG 24D, BN LRAR ibodihent§fthd he VH
of antibodies 3.1.1, 3.1.1H A78T, 3.1.1H A78T- V88A-\V97A, 7.1.2, 10.8.3,
15.1.1, 21.4.1 antzhody bindptp AD40 with substantialiy the sapg Ko ps ap 3ntimdy that3 28 1.

23. 28. 1H— E, I n .ot her di acid
changes arqé56 at Comé’ HSeS azl?eavg CH%I] Y egosléf%loﬁlohsﬁvfngo %%9 a?ﬁ\r}gﬂvg%pgﬁ@g@ ent

nut ati on than iNOi2)€0[ 8,684,612, 801158D66lY74, 1) DD1Y2,196 O8I et ocmpPREYsS, t he
heavy chain conprises an_am no_aci d sequence _of the variable dOITB.I n (VH)

of antibody 3. Hight ¢lepryangbigyegipn haging ap gmireacid sEmenqeol| SEQE N4, 12

S VS L 18 A Wk SR M 105 5 (50

embodiment, the antibody binds to CD40 with substantially the same Ko as an

20 antibody that comprises a CDR2 of a light chain variable region having an amino
acid sequence of SEQ ID NO: 4, 12, 20, 28, 36, 44, 52, 60, 68, 76, 84, 94, 100 or
102 or a CDR3 of a heavy chain variable region having an amino acid sequence of
SEQ ID NO: 6, 14, 22, 30, 38, 46, 54, 62, 70, 78, 86, 90, 92, 96 or 98.
[0114] The binding affinity and dissociation rate of an anti-CD40 antibody to

25 CDA40 can be determined by any method known in the art. The binding affinity can
be measured by competitive ELISAs, RIAs or surface plasmon resonance, such as
BIAcore. The dissociation rate also can be measured by surface plasmon
resonance. Preferably, the binding affinity and dissociation rate is measured by
surface plasmon resonance. More preferably, the binding affinity and dissociation

30 rate are measured using a BlAcore™. See, e.g., Example XIV.



21.4.1 (SEQ ID NO. 42), 22.1.1 (SEQ ID NO 50), 22.1.1H C109A (SEQ I D NO
96), 23.5.1 (SEQID NO 58), 23.28.1 (SEQ ID NGO 66), 23.28.1H D16E (SEQ ID
NO 98), WB.038417¢ SEQ I D NO 74) and 24.2.1(SEQ | D NO 82pCTarsoxaiid7 am no
20 aci d sequence having up to 1, 2, 3, 4, 6, 8 or 10 conservative am no
acid substitutions and/or a total of up 3 3 non-conservative am no acid
substitutions. [0122] In sone enbodi nments, the heavy chain conprises the
heavy chain CDRl w Qﬂ] |ons of anti body 3.1.1, 3.1.1H A78T,

3. 1. 1H A78T- V. cavy 15.1.1, 21.4.1, 21.2.1, 22.1.1,

22. 1.1 H C109A, 23 5.1, 25 23, 25, 8.1, 23.28.1H DI16E, 23.29.1 and
24.2.1 (as shoﬁ% 3n ﬁpﬁtl‘%olﬁtéf)dy Qﬁﬁgmveng?n &3 ‘E‘Pn@ﬁﬁetaé’dlf%ﬁi( 2BBEY havi ng
| ess than 8, anlgﬁ%}i@hgﬁtec?ﬁmt&%ﬂ athin®4cid E@q%%néé’@éﬁv%d SRSy atd dgnam no
aci d substltutl ons or"a total of three or fewer non-conservative am no
acid substi tut¢mimhm[aﬁ§.261hphmngaﬂmpmﬁghdchmmttb¢ lighteehhinawayiable diomato¥idi ses a

CDR3, and nmay al so 0 e th ons ne
sequence, as cPé§B‘qu8§ %rrg Wﬁ%@ﬁégpﬁw) dx@d@@?&g{ﬂ
anti body, each% &f which are i ndependently sel ected from an anti body

conprising a heavy chain of an anti body WO 03/040170 PCT/ US02/ 36107 - 34
sel ected from @116]1 hﬂsomeldmbmm«ents t11e HoA PuiygEAd /antiRody contains ppe 8T 3,

15.1.1, 21.4.1, 14 C 3. 28.1,

23.28. 1H- D16Em°‘?3ané‘§° f"’éﬁ&gﬁl t?“f e f‘th"e tﬂgﬁfﬂ) L lﬁﬁéﬂ’}n" g°t§d g%%l&%%z{’/y chai n
conprises a  ClRR erAbHiMBits 4hs ¥; ©F H nfeCID @ asiiRdy @0ehpE¥s21 , 2e8lid 856, Bach of
which are _5 independently sel ected froma CDRL and_ CDR2 regi.on of a heavy

chai n varL@bl e8, % eyl @ aminsrasid sibsigtutiansrelative fthg geBplirsAIRING BFEEEEYIFF-om -SEQ
ID NOS: 2, 10,.18 4. 4 (as
shown | nFi gs. 1IRocis ong B mapPor Bke sfticions om Bémyle Plp A8 |00
sel ected from SEQﬂegohBSfthk light chain/, In3bmedthboditnerdq théah1n65p1d73 81, 89,
91, 95 or 97. In anather enbodinent, the 10 anti b%qdé r| ses a heavy
chain as discl s}@é@mam@laéwat%gqm@lﬁ £ JESA ORS 5T 158 s B%Ws 4] One
type of am no Ah3 ]ggﬁfb henge; f.1,nore
cysteines in the gtr‘%ﬁagé%&&l%w%% b ﬁienr?c ‘%%f?%i Ive, btga(;@%%ét her
resi due, sBch ag, lDAL4M9D83V|7rﬂ ? attq. 8)31, 151.5M k102, Z;é,rilmbl 1%5.6r8.2bodi nent ,

donain of i1 t bt gotetit- e hid ah oAt rRORICE AERL T RePoxafpliiiEn:
the cysteine ig bPgg a%ﬁrblﬁ@@mmoa%na&%hﬁ{h &fe dhRoreRkiRPsMd sivsatdihs t ype of

amino acid substitution that na be'made is to change any potenti al
proteol ytic sitespdred togermhng ﬁmigl in patitiody Q1 g §, pnd other amino acid substitutions

compared to germline found in antibody 10.8.3 which utilizes the same Vi gene as

20 antibody 21.4.1. In some embodiments, the amino acid changes are at one or more.
of the same positions but involve a different mutation than in the reference
antibody.

[0117] In some embodiments, amino acid changes relative to germline occur at
one or more of the same positions as in any of the V of antibodies 3.1.1, 3.1.1L-

25  L4M-L83V,7.1.2,108.3,15.1.1,21.4.1,21.2.1,22.1.1,23.5.1, 23.25.1, 23.28.1,
23.28.1L-C92A, 23.29.1, 23.29.1L-R174K and 24.2.1, but the changes may
represent conservative amino acid substitutions at such position(s) relative to the
amino acid in the reference antibody. For example, if a particular position in one
of these antibodies is changed relative to germline and is glutamate, one may

30 conservatively substitute aspartate at that position. Similarly, if an amino acid

substitution compared to germline is serine, one may conservatively substitute



those that are in a framework region of a variable domain, in the constant
domain 20 of an antibody, or in a non-canonical region of the antibody
Subst i t utworediol7cyst ei ne resi dues and renoval of proteol PCraSe2/86@87 may
decrease the risk of any heterogeneity in the antibody product and thus
increase its honogeneity. Another type of3Zm no acid substitutionis to
el i m nate asparagi ne-glycine pairs, which formpotential deam dation

sites, by alterq I f res| Thi.s is.2 ref erably done
in franework r etfélgégrrx]@??%r%gngg%@P%ﬁ&%@rﬁﬁhgﬁsﬁigﬁ_ 1A% ﬁ?lggng?@ﬁ’PBﬁEﬁ of the
anti body. Acti datcussedafip@D40 by Anti-CD40 Anti body [0125] Anot her aspect of

the present i n\fgglti on i nvol \ﬁ_g)g an anti-CD40 antibody that is an activating
anti body, i.e., Sq6 sropdiments, the gkt phan ahthehbmanzoti (46 mtbodyr
substitutes for f : i.nent s t he
activating ant icgltcl)1 gs‘%sthgglgglr?ﬁ%q%ggm%%rﬁ??@F S%Bﬁg{m%aaﬁgp %gﬂgg?aélfh?}ﬁ ?fﬂ
CD40L for 5 nditheyVi of SibOdy Brl. 5 (FRQ.dDINO! 4% 01151 L-1AM-888VgSBY [Hoge: oot WO

03/ 040170 PCT/ Us02/ - ith CD40L_ f bi ndi t CD&O, but
anplifies the gﬁf%@%@%@ﬂ%@ﬁﬁ%g Q%ﬁ-\ﬁ)é&b?% 5.4.0FSEEH GRS s, the :
ti-CD40 anti ' G401 (4ph t [ o) L.
Fhhi bit1on of o e N RREL (GEQ DN, 3E0RS MSEPHS NG ) 2 1P
According to s6¥eQelbd@: 3ght28,5.1 (REQ.ADENOI 60), 3.08.i1 dBEQaD ¥Q:i68KD40

arowch in i var ratayA TERD MR Ahndnde | CRE ARG pi. bl Teknor

growt h byiat | ¢SBO DI H0s0%0a ) ¥ 10 84) NorSAB R B ol the
anti body inhibits 10 tuﬁn??( grovvt ﬁcgggp?S% I n)one enbogp(r%girﬁi{g,%&%eﬁlge

i nhi bi tion of BEYBE UBtOWMH 3 & Gisdaphesrvativd aysnaadié sulistinttions and/esd ment
with the anti bfb@éﬁ'of#lgé?%?x%—c% X t%%%%aﬁﬁgwsgﬂ@%l tion of tunor growth is

detectabl e 7 days a inrtra rea D8Nt | body. In sone

embodi ments, afilbpr Iasdrhaenpbdifichs, ReeiRht dmireithe bei-eRM d@bodre ani nal
with the anti-CD40 . anti body. I n some enbodi ments, the antineoplastic 15

agent further POTRPTCE &t easithe kigh hain GRS ond maytsdei sommrise thei@DR1 and
anti neopl st | CCDRAERYohS oPHLLATHS | BafRhed 3 BkeerhBy RO GEORGTENT 5. the

co-adm ni stration of “an I neopl asti ¢c’agent and 0 anti body
i nhi bi ts tunoregbaditrient jhedight elait may@¥mpeité £ CDR paid ODRQfof 3R akdbodgys from

oS! BT IERly SOERL e S AT SIS, 0 o i S e el

21.4.1,21.2.1,22.1.1,23.5.1, 23.25.1, 23.28.1, 23.28.1L-C92A, 23.29.1 and
24.2.1, or CDR regions each having less than 8, less than 6, less than 4 or less than

20 3 conservative amino acid substitutions and/or a total of three or fewer non-
conservative amino acid substitutions. In other embodiments, the light chain of thé
anti-CD40 antibody comprises at least the light chain CDR2, and may also
comprise the CDR1 and CDR3 regions, each of which are mdependently selected
from the CDR1 and CDR3 regions of an antibody having a light chain variable

25 region comprising the amino acid sequence selected from SEQ ID NOS: 4, 12, 20,
28, 36, 44, 52, 60, 68, 76, 84, 94 or 100, or encoded by a nucleic acid molecule
selected from SEQ ID NOS: 3, 11, 19, 27, 35, 43, 51, 59, 67, 75, 83, 93 or 99.
(0120] With regard to the heavy chain, in some embodiments, the variable region
of the heavy chain amino acid sequence is encoded in part by a human Vy 3-30+,

30 Vi 4-59, Vi 1-02, Vi 4.35 or Vi 3-30.3 gene. In ’some embodiments, the Vy of
the anti-CD40 antibody contains one or more amino acid substitutions, deletions or

nsertions (additions) relative to the germline amino acid sequence. In some



[0128] Anot her aspect of the invention provides an anti-CD40 anti body that
i nduces cell death of CD40 positive cells. In sone enbodi nents, the

ant i body woanser7@popt osi s of CD40 positive cells either PETWSOD3E@N7 i N
vitro. Enhancenment of Expression of Cell Surface Ml ecules 25 [0129] In
sonme enbodi nents, the anti-CD40 anti body &Bhances the expression of B cell
surface nol ecules, including but not limted to ICAM MC- 11, B7-2, CD71,

CD23 and CD83. In sone e dlnen e. ant bd | CAM
expressi on i n §MRAGIEIE, g{;’ IdPn@H’r‘?é?‘éh?Pd’P’é’?‘ﬁllnecoﬁ}émg% Iez([:\%a ‘grc?eéSs’ay by
at least 2 foldg,q0f m’rfﬁ R8 elféﬁ'igbﬂé’ll?)ér 28 nlueAhs frohPihd getnfliQi®ino acid

enbodi nents, 130 g/ f "t’he’anti body enhances MHC-I1 “expression in a
whol e bl ood B- @eqden&u rhaome\ARHO8idetl] Tife RUTFLQEEPIr8 BOTFONSCIB@EVE nol ecul e
upregul ati on assay. at least 2 .fold,,.or nore referablﬂ1 at least 3
fold. In some & ﬁfgnp¥eé}9ﬁhe§fm’fdﬁée WPS@@?%‘%‘%M% 23 expressi on

in whole bl 00@n1%o§ﬂént§ﬂ{eflﬁﬁﬁt16%| £6H Be (DK KGRI O RASAYhANY. Bf sdeast 2
fold, or nore preferably by at least 5 fold. See, e.g., Exanple VII, Table

25. 5 [0130] |remodmemmbdm aneind s¢idichanges efe oplscat oRe PHBWE hafes t he

expression of dendritic cell face ul ¢ t limted
to VHC- 11, | CAIQPSIUB‘?SQZ“EWU&’HE% %_emni? f’n eﬂr?‘rnbggﬁbq g gtgtsht%t H{e&?ange of
upr egul ation i Snfibddidsd. 1. ltpltlmﬁAvsTlgBIQH Apspgudsax VQViAp’bi;e; ‘1/@@ 3, b5.B.1Igel | s.

S , Tables 25 and 26, £
o cfer et | al |y 205 b aba2. khalch DOm0 1185 dendosd 244, £t TP HEY

o eCbl €9, 201333 PREAY. WSl SOBLE ! B uRgpr aopl o 8T L hese

nol ecul es.” "See ecretion | ul ar

Cyt oki nes [ 013Hjork bf RN PRSiGonEMItintdle: adiffchat ynueativarthasinabe teférance
secretion of cytokines including but not limted to IL-8, IL-12, IL-15,
| L-18 and | L-23ntibady. [ 0132] I n sone enbodi nents the anti body enhances

cyt okine_secr etoy gy dGRdTofiniéthd, Ty PR EhpARAAE it adids

enbodi nents cyto production iIs further enhanced by co-stinula |on W th
one or nore of ofR, variable, domaim (Vib)-dF@ntiberyyiet.1 48BQHBrNQs pbdtl. Hﬁ-AW (SEQ

or oauct | 04 n- dD0SRasN P B S BANIA (oF LB TR R N g .

In some enbodi nghtg g 4 @%@lr@@dm)er\m'}%wbﬁ@pé@ 2PRAdSH] NG 34)

dendritic cells W|tha 0 of about 0.21 g

VITI.) [0133] I2.6b(EEQADNOMN:22.14KSEQID M@d§0)e§a\2\érié‘b§18%l(5éﬁ‘i2
Hooeoiee D o an s FRQ TR0 oS24 1 (§EQ BN 68) 53.E§.'1h-ﬁf§§(3E@§D
NO: 98), 23.29.1 (SEQ ID NO: 74) and 24.2.1(SEQ ID NO: 82), or said amino

20 acid sequence having up to 1, 2, 3, 4, 6, 8 or 10 conservative amino acid

substitutions and/or a total of up to 3 non-conservative amino acid substitutions.
[0122] In some embodiments, the heavy chain comprises the heavy chain CDRI,
CDR2 and CDR3 regions of antibody 3.1.1,3.1.1H-A78T, 3.1.1H-A78T-V88A-
V97A, 7.1.2,10.8.3, 15.1.1, 21.4.1, 21.2.1, 22.1.1, 22.1.1H-C109A, 23.5.1,

25  23.25.1,23.28.1, 23.28.1H-D16E, 23.29.1 and 24.2.1 (as shown in Figs. 1D-1H or
2D-2H), or said CDR regions each having less than 8, less than 6, less than 4, or
less than 3 conservative amino acid substitutions and/or a total of three or fewer
non-conservative amino acid substitutions. ,

[0123] In some embodiments, the heavy chain comprises a CDR3, and may also

30 comprise the CDR1 and CDR2 regions of a germline sequence, as described
above, or may comprise a CDR1 and CDR2 of an antibody, each of which are

independently selected from an antibody comprising a heavy chain of an antibody



25 sone enbodi nents, the anti body enhances | FN-ganma secretion in an
allogenic T cell/dendritic cell assay with an EC50 of about 0.3 (err)g/mnm.
In sonme ewbadiomamé s, the antibody enhances | FN-ganma secPeTiusa2/3¢10an
allogenic T cell/,dendritic cell assay with an EC50 of about 0.2 g/m. In
one enbodi ment, the antibody enhances tFMgamua secretion in an allogenic
T cell/dendritic cell assay wwth an EC50 of 30 about 0.03 g/m. WO

Ant | body - Pr oduBRHFAEPR 1 LR, P AR e i et

human anti bodi es1ar e1 progugad2dy.1i prIUNEZCIE A 23M0N-23amn 23888 2308met-i si ng
inits genome sone or all of human 5 i mrunogl obul i n heav chain and |ight

chain | oci wi tR16EQ342.hand FbA.1. [In agotherresthodient ety in QoHPTH#EH human

animal is a Xe useIM anj nmal 0 NBP ered

nouse strains ?ﬁ%? @5%5??%% C%PﬁgkﬂigggﬁgﬁQQ §2¥%%§h§§%%%§3ﬁﬁgt i'n heavy
chai n and ki ghindehidntlpsdlectstidrah @ CORT td EDR2i rBgion 0§ & hamtyi dhadlyvamrabkdeuct i on.
See, e.g., Geen et al., Nature Cenetics 10 7:13-21 %199 and U S. Patents

5 916, 771, 5, O@SioRg@®mMpEisyRSINEMEno 8eid gequenes selgstesxom SEQ B) dES: 3g 10, 18,

84/1 égegg? V\g éggﬁgé% 5%%}@ é?g? 2%7%”90 %1g§? 166?2%&@%§)g5??92ﬁ/%2%8/ 50433,

VO 99/ 45031, VDI )B36d ey BALEBHGGI mcbncmmﬂé@ﬁaﬁcmzq 15 N@8:36D, | n

Nt bodi oa. 11 oRrn3hibd oRbriuEb Snb ABETRy- (ARSI AEPoABREHan

Lransgeni goani Blidal Ak AR ARy BHAGRA, algame%e@é%drhlhgﬁ'chmtabd@c@w@

anti gen. e can pr usi ng the nmethods described in the
above- cited demweents. The nethods di scl osed in these docunents can be
nodi fied as 20 ribed in U S. 99 . .In

enbodi nent s, Hﬂgaﬁ %ﬁﬁ’r‘? Ofé‘mlﬂ%t? é‘:‘lésupjé‘togz%hagﬁéaéfd’e IB‘%%" %bgglpge Rt e or

hor ses. [0137] n%ﬁéﬂ%&%m}f@a@ﬁb@d}pmxﬁ@ys@eﬁe&mbalmewmnmra@aﬁrefOI re of

fully human antibodi es and generate anti gen-specific human anti bodi es. In
sone enbodlnenﬁsuwim@hX&muﬁmu@@mwwmncehnuwﬁmsmmnpﬂnonﬁm@b@ﬁywsbﬁﬁbf t he
human 25 tibod

ertoir.e through |ntrod si zed,
germ ine onf PYERS gﬁ’ m;'llgglgfs 13?4 shik e“g‘ﬁ? 5?\%%%%13 Y% 4 glgnéltr: stﬁ?)f t he
human heavy chgistant 86rhaia o8 ak aRftsbdlyl I bndiheéiembodihent S8€ c)éeifle gt ndh-
Nat ure Genetics 15; 146- 156 (1997), G een and JakobOV|ts J. Exp. Med.
188: 483-495 ( 19@@plcahn¢glomgf the antlbody Another type of amino acid substitution that may
be made is to change any potential proteolytic sites in the antibody, particularly
those that are in a framework region of a variable domain, in the constant domain
20 of an antibody, or in a non-canonical region of the antibody Substitution of
cysteine residues and removal of proteolytic sites may decrease the risk of any
heterogeneity in the antibody product and thus increase its homogeneity. Another
type of amino acid substitution is to eliminate asparagine-glycine pairs, which
form potential deamidation sites, by altering one or both of the residues. This is
25 preferably done in framework regions, the constant domain or non-canonical

regions of the antibody.

Activation of CD40 by Anti-CD40 Antibody

L]

[0125] Another aspect of the present invention involves an anti-CD40 antibody
that is an activating antibody, i.e., a CD40 agonist. An activating antibody

30 amplifies or substitutes for the effects of CD40L on CD40. In some embodiments,
the activating antibody is essentially a mimic of CD40L, and competes with

CDA40L for binding to CD40. In some embodiments, the antibody does not



98/ 24893, the disclosures of which are hereby incorporated by reference. 30
[0138] In sone enbodi nents, the non-human ani mal conpri si ng human

i mmunogl owolmsf4genes are ani mal s that have a human i muno@Cahiiso2/s6107
"mnilocus”. In the mnilocus approach, an exogenous Ig locus is m m cked
WO 03/ 040170 PCT/US02/36107 - 38 througlXhe inclusion of individual
genes fromthe Ig |locus. Thus, one or nore VH genes, one or nore DH genes,

(preferabl y ng%%%EsecwﬁsEbﬁﬁf%%@?l 5 E0Mp, lampies B RNy o7 ™

insertion into {f @H40.TH SnaPRERREACAS tﬁi@&ﬁf CbRd, antiBé®Y activatas OD#05 U. S.
Pat ent Nos. %% 5, 545 806, 5, 569, 82, , 625,126, 5,633, 425,

5,661, 016, 5, 7Zﬁ11¢3ﬁ¢seﬁpe7&9ab6&&e05®ﬂ@l818 5 591 669, 5,612, 205,
5,721,367, 5,789,215, and 5,643,763, hereby incorporated by reference.
[0139] An advant age. of lﬁb&ﬁgidlty wi th which
constructs i nclBaPH he erat ed and

» ul! !
trod d t Ho t ent I
i Loous. dbpr 496701 sﬂeqea%m moﬁn’e%%{}bqfw?%ﬁﬁa#&% ARG e
diversity tO S%ﬂ%& fie inhfBits Bd proBfeaition B Aimor @ugm izfratortlhﬁdir%rﬁwm e | ower

anti body production.” [0140] In another aspect, the invention provides a
met hod for naknmg7hunan|zed anti-CD40 anti bodies. In sonme enbodi nents,

non- human ani nnunl t d bel ow
under conditlgﬂg?%ﬂat ﬁ?n%l Y&3$%1u%??%%ﬁ@k@%Sﬂg%%ﬂ%?% J%?ﬁg cells
are isol ated frypy, t3e;, @np/mls%, 70%S @6oWTh bomambom&ntsptmrandu@@/ inibits domas,
and nucl ei ¢ aci ds encodlng t he heavy and |i . chains of an ant

ant i body 010|nﬂ@ﬁ@sgﬂ%ﬁhbVQéVaﬂ@&ne?ﬁ@Qémﬁﬁg %ﬁg%?%%oéhq?orgﬁﬁgtﬁhentIy

engi neered usi n&téc X Pé(;%v 4:1{11%% a%t OB b Qe ki BRAEWRE ¢ Ibo&}m I h& dmtRadndgs, 20

descri bed further reduce the anobunt of non-hunman sequence, i.e.
to humani ze thﬁe&ﬂﬁblﬁoﬂyfﬁmmrgdamm Meatah‘mﬁelaye&imrmaaltmahumﬁrmﬂ{li] I n

one enbodi nent the CD40 anti gen | ated a r.if | na
;S)r eferred :anbooﬁsnﬁ‘bﬂ‘ily @ﬁ@n@@@é’logﬁfl‘?rlﬁéﬁh?i‘ ”rﬁiﬁ’& ’6 agg lgaéfﬁlnlsé‘?%gq ments,
the CDA0 antige, 'axt?m?al %@Qﬁ%%ﬁ @b4@%ﬁbod&‘)4lﬁ@3iﬁe RHPBEINTERNR, the shfinéd}Rasti40

fragnent is the extracel r donmai n of I'n sone enbodi nents, the
CD40 fragnent cagenriusther mhbiteasnorcgnew&lplln@pme efbofiagnts, thegmbisgoplastic

mbodi nents, the CD40 ant
AR ERT TR CANER PRI e e S ey
enbodi ment s,  t he{DMastRbEAGAd iiFe AtLEPR0 basioay 1ﬂh9it§tuﬁmr%90\{rtﬁlﬁ&]t least

| muni zation of animals can be by any nethod known in the art. See,
50%, after a period of 22-24 days from initiation of treatment compared to tumor

growth on an untreated animal.

20 Induction of Apoptosis by Anti-CD40 Antibodies

[0128] Another aspect of the invention provides an anti-CD40 antibody that
induces cell death of CD40 positive cells. In some embodiments, the antibody

causes apoptosis of CD40 positive cells either in vivo or in vitro.

Enhancement of Expression of Cell Surface Molecules

25 [0129] In some embodiments, the anti-CD40 antibody enhances the expression
of B cell surface molecules, including but not limited to ICAM, MﬁC-II, B7-2,
CD71, CD23 and CD83. In some embodiments, 1 [,Lg}ml of the antibody enhances
ICAM expression in a whole blood B-cell surface molecule up-regulation assay by
at least 2 fold, or more preferably by at least 4 fold. In some embodiments, 1

30 pg/ml of the antibody enhances MHC-II expression in a whole blood B-cell surface



e.g., Harlow and Lane, Antibodies: A Laboratory Manual, New York: Cold
Spring Harbor Press, 1990. Methods for imrunizing non-human ani mals such
as nmce, WD0WRBIA40170 PCT/ US02/ 36107 - 39 rats, sheep, @CILCSP2/pi105,
cattle and horses are well known in the art. See, e.g., Harlow and Lane,
supra, and U S. Patent 5,994,619. In a preBérred enbodi nent, the CD40
antigen is admnistered wth an adjuvant to sti mul ate the i nmune response.

2 20 v GG SATRLE S R RIR nhhaRke, °

adj uvants nmay pfold. €Ei sobftCentdrnens, 10gg/inl emheaau@bdsy GPeR&sICTINS s@essivh e i ng
it ina local deposit, or they may contain substances that stinulate the

host to secr et ewhplgdlendsBcatsuriics naolesrle WR-TIEEIAtON assay R Mgeis? fold oo rnse
conmponent s of tgr%fer%%? §[t5efrﬂSi g gr a% yarqp;lévﬁ 9?&%9 ptide is being

adm ni stered, t I NVO wo or nore

adm ni stratg onS[OQBO]t hen mﬂla/@ﬁmdlﬂems Sthé mdcnmto anﬁb@dy érﬂMﬁdSe%Hhel\aqké‘ssmbO 143]
Exanpl e | describes the production of anti | onal anti bodi es.

Producti on of A%ﬁdeﬁéan@selbﬁaf%ﬁm%&ﬁsm%meg h@t I@éﬂlrmteidﬁ%ﬂﬂ@ﬂMFAM,t er
| runi zati on of 9'1 %ﬂS?%d‘@?tE drﬁ&ﬂs %O(ﬂj\.fp%e 'ﬂgi’oﬁrls sifriflar
ant i body- produm ng’ Ce can be rom n sone

enbodi nents, attthe fan40 oﬁnpnegmlduemobvemedumg aeﬂs uﬁea 8.golfiablen@d ahd ae; fie.
ani mal by bl eedj ng or sagrificj n t he aninmal . The serum may be used as it

i s obtained frofh¥me aRhadinents.dhe fHHAHY greberantallyrLeaulaFs tﬁayxmsssa%%ﬁ ned
fromt he 596 um ﬁléhﬁghb el Brfaceiecudidt M&H%@ﬁl JPE{(’E’TI’ 'cﬁl'nﬁgecﬁ EPE e
serum nown to one of ordinary In‘the art that serum
or i m‘runogl obuIexpsessinﬁnmfmlmSemoletcm@ Sa@m@,"ﬂabﬂd 2be polyclonal. The

di sadvantage is using polyclonal antibodies prepared fromserum is that

t he anount of apt i d |s limted and t he pol ycl onal

anti body has a HetEFEGEHEOHS SELULIT LORIness [0145] In sone

enbodi nent s, dy rodum mmrtal cell lin re 25 prepared
fromcells i sol @égﬁl iRt b dhe Sty Stapeas Sfifalinesbr ol e

ani mal i s sacriéjt68feFRulimzut Aedmaacioqr -S i ani 0.-B5 gelissae-23.
imortalized. Methods of imortalizing cells include, but are not |inited

to, transf&pri n@ldPenin mmaﬁr@bnﬂ@g@mteﬁle anﬁbo@cmhagcqsmrmmemcneh@n byicogeni ¢

virus cul tivati an L on sel ect ..for rtallzed
cells, subjecti @e%d%lﬁg&el? 0 caal'dggrﬁnglgé EYof %g%ff %ﬁlgécameg% fusing
themw th an i nﬁf@dﬁcﬂidnziﬁﬁlrﬂﬁir bnhaﬁcai by Eo-§ttehlensh wehlone ofRdrd dSHEPS JMBENING a
tunor suppressor gene. See, e.g., Harlow and Lane, supra. |f fusion wth

nyel oma cell's i% RisHY, Intmam@th@r@ﬁnpcéef thg inyreation. dbe gntthedy FithdleRS ea-e

stimulation enhances IL-12p70 production in a dendritic cell assay with an ECso of

20 about 0.48 pg/ml. In some embodiments, the antibody enhances IL-12p40
production in dendritic cells with an ECsp of about 0.21 pug/ml. (See, e.g., Example
VIIL)
[0133] In some embodiments, the antibody enhances secretion of IFN-gamma by
T cells in an allogenic T cell/dendritic cell assay, as described in Example VIII. In

25 some embodiments, the antibody enhances IFN-gamma secretion in an allogenic T
cell/dendritic cell assay with an ECsy of about 0.3 pg/ml. In some embodiments,
the antibody enhances IFN-gamma secretion in an allogenic T cell/dendritic cell
assay with an ECsp of about 0.2 ug/ml. In one embodiment, the antibody enhances
IFN-gamma secretion in an allogenic T cell/dendritic cell assay with an ECsg of

30 about 0.03 pg/ml.



WO 03/ 040170 PCT/ US02/36107 - 40 imunogl obulin pol ypeptides (a
non-secretory cell line). Imortalized cells are screened using CD40, a
portion tweroawo#gl7or a cell expressing CD40. In a preferreacrdrsbvsiinent, the
initial screening is perforned using an enzyne-|inked i mrunoassay (ELI SA)
or a radi oi nmunoassay. An exanple of ELFSA7screening 5 is provided in WO
00/ 37504, herein incorporated by reference [0146] Anti-CD40

ant i body- produ ce ca Lk . | cIoned and
further screeni\"‘&;’(l Qiﬁ%d ----- 52 W 88ust growt h,
hi gh anti body producti.on and de5|rable antlbody characteristics, as

di scussed fur%ﬁ@ﬂ”ﬁ@’@%/ Hybri domas can be expanded in vivo in syngeneic
animals, in 10@m4 gfﬂlxﬁs&he%mhaa&hqe%& iR Snt T aLe8 e Ro@uced BYARNTingAng 7 1 N
cel | culture |n Vi Met hods of selectlng, cl oning and expandlng

hybri domas ar e nwethiimien @nimal gompusieg inpits gm@meaomesmalllofhnmtahe art. [0147]

I na preferred enbodi the i a i_mal that
expresses Ruma i D %ﬁgg?lgb‘a%"x H&&Eg@ ‘?‘ﬁ‘gﬂgﬁ%‘ﬁ‘ %ﬁghgealnpgenaf%afused to a
15 nmyel oma cel brdfem&l émbotiinbe, §RMnI6HheSInA i§ HXeAeMolsT8anamMimal . 1n a
nore preferred enbodi nent, the i muni zed aninmal is a XENOMOUSE" ani mal and

the nyel oma c&9135]i Q@WM(&‘Sﬁaﬁn§é&%QUQFWGW%@SW@¢IQWat eQMpLifedYEA nor e

preferred enb , e, e.g.,

Exampl e 1. %%gﬁ% ﬂ"trsl °§%‘Q’?‘ﬁm@£§g§%l§§l1{%%au Sféaﬁn Flgdn?%%ovgﬁlgé ?%dorras

that pr oduce aﬂeﬁ&elﬁtumlﬁmmtﬂﬁm@rc&mhmwee ég a}rearrﬁételrla’dtu&rmmtmnt t he

hybri domas are _npuse bri domas, as describ above. 1 n other enbodi nents,
%lfé’é‘dj SnPat

t he hybri d@nas TelPe1 Gr98 RS A Orfd b, 5 %3)%5%%9@5566@05 88.20%h as -

r at heep, it I ot he

hybfldgnasparg%gﬁﬁé%?ﬁ§g?}g@%%%ﬁ' u’@ ?%ﬁ%&ﬁd%z%@g%ggég%62§gl@geﬁ s and
Reconbi nant MetWiOdd /1074 MAWIONgH/QB60Rn W (1 06134896, O 9%6/33786) WO PO 1634, The

Bt Cpa0 ant i DOGisBE S ETRISHER S hFuSo QB B T S e ccui e

encode a heavy ywhajgmd8esa |ight chain of an anti-CD40 i mmunogl obulin. In
other 30 enbodi nents, the same nucleic acid nolecule encodes a heavy chain
and a |ight ch@i36] ofInanothmaSpidmhe iventagproisides amethOdoBY 014BIE Ganti-CD40

Eggglsgél ? ﬁéO\?/ ﬁ%ﬁil% i{‘(gm h{lrr}xaxslonrcr)%-r%gltl)se animal rlt ﬁy 11%1!:@1%1111}%% r?olnch aCI d ol ecul e

transgenic animals that comprise human immunoglobulin loci with a CD40
antigen. One can produce such animals using the methods described in the above-
cited documents. The methods disclosed in these documents can be modified as

20 described in U.S. Patent 5,994,619. In preferred embodiments, the non-human
animals are rats, sheep, pigs, goats, cattle or horses.
[0137] XenoMouse™ mice produce an adult-like human repertoire of fully
human antibodies and generate antigen-specific human antibodies. In some
embodiments, the XenoMouse™ mice contain approximately 80% of the human

25 antibody V gene repertoire through introduction of megabase sized, germline
configuration yeast artificial chromosome (Y AC) fragments of the human heavy
chain loci and kappa light chain loci. See Mendez et al., Nature Genetics 15:146-
156 (1997), Green and Jakobovits, J. Exp. Med. 188:483-495 (1998), and WO
98/24893, the disclosures of which are hereby incorporated by reference.

30 [0138] In some embodiments, the non-human animal comprising human
immunoglobulin genes are animals that have a human immunoglobulin

"minilocus". In the minilocus approach, an exogenous Ig locus is mimicked



domain of the light chain conprises a human A3/ A19 (DPK-15), L5 (DP5) or
A27 (DPK-22) VK gene sequence or a sequence derived therefrom In sone
enbodi menwe, 03 7mucl ei ¢ aci d nol ecul e conpri ses a nucl eotPcaddasspgience of a
5 A3/ A19 WK gene and a JK1, JK2 or JK3 gene or sequences derived therefrom
In sone enbodi nents, the nucleic acid noBécul e conprises a nucl eoti de
sequence of an L5 Vic gene and a JK4 gene In sone enbodi nents, the

| ei id mlecyle . i . t f a A27 Vi
2nd & S(Z‘?'r)g”&g“ g i S B e R e R e o G B
encoding the Iggxligs SitPornore I}, £Me6 GRS 0Pt T \&n8s, 1atns B6MeAE BoBRMDAnda NY 1,

2, 3, 4, 5, 6, 8, 9 or 10 nutations fromfthe germ ine amno acid
sequence. In s@ﬁ@né@b@ﬁﬂwéﬁmn (mrﬁeferﬁbldl@a@llaﬂ@ﬂmﬂ@mmm@cfﬁmﬁds@@ @

50,5, 6, 7. Caigeb P s SRERIRS B atbud AR APl B BUSAARe, PR i o

1, 2 or 3 mon- @ewmu\lo\ées smibsm 5151415 06, srmpmsed 628, IQBGS e%mis ne sequence.
15 Substitutions mewor k g7 ons or in the

constant  doranfolyeesT 0 ﬂ%éﬂ@&é@o‘%mms&%@ﬁu@m Q056 1A ecul o
encodi ng the var f encodes a VL am no
aci d sequence gbj%%lgi an%%ﬁé% h&@ﬁy ﬂcg&%{gﬁ e@{!ﬂ%cr ‘ed to the germline
sequence t hat @0169]deﬂntacbﬁahtag@ofﬁlenﬂﬂldmtsapprom1fs®1wldpldﬁtyt\h&1\>dhchf one of

t he anti bodi es L4M L8 7.1.2 10.8.3, 15.1.1, 21 4

21.2.1, 22.1. 100%@81110 Q@Hesmilon%gfs () Ig locyscardhe;genemgied andjnirodyiced kel

24.2. 1. 1R gsong,gidp0 I st
i oe anm HS. 2ot Tt at oo BB pag O IR raH G P RRIaIha a8
VL of one of t heyawot bbaﬁ'ﬂesn&nﬁnﬂnog&bilhh kichsMle@Sﬁ:ppoi‘t ﬂ11123 cdlDdSeBpnieht,1. 1,
21.4.1, 25 21.2 8.1, 23.28.1L-C92A 23.29.1

3.5.1
and 24.2.1. [élié’é}latl erg%%ﬂgg&ﬁféﬁpéyp{o%c leic acid nol ecul e

conprises a nughre@fi 4e SRS th@ﬁﬁv ﬁmlq%&ld&sh@ ¥hodTbPRaBak Qussfivedce of
nonocl onal ant ?(?oodg an SE&Q 3 3. 1. 1LmL4|\o/?L83Va?iS%Q I D NO 94),

7.1.2 (SEQI D R~ antlbodlgs ﬂxxs@@embo&@empon-bamlanlm(r@@nemm@@

24,2 1. 559 { Dol o by SRk sllinf o ! SReB. e

| D NO 100), 2 rod¥ctlor SRitddy-phsducty) cells artdsdatdd FOREQNE RniNells, §dded wiith @
portion thereo In sone embodi nents, WO 03/ 040170 PCT/ US02/'36107 - 42

sai d portion c hfslamasdo arodueakybridemasmd nuelyicoisids| anceding thertsavy archight t he
nucl eic acid e@ﬁé:fﬁlsegf él%tl?g%ﬂ@ aﬁ%oﬂy%?ﬂﬂ%@&%rfﬁsolta{é% l'Ilhg&t c?e% 901%% of

said antibody. Tn sone e ment’s portion 1 con i guous -portion
conpri sing subsequently engineered using techniques known to those of skill in the art and as

20 described further below to reduce the amount of non-human sequence, i.€., to
humanize the antibody to reduce the immune response in humans
[0141] Insome embodiments, the CD40 antigen is isolated and/or purified
CDA40. In a preferred embodiment, the CD40 antigen is human CD40. In some
embodiments, the CD40 antigen is a fragment of CD40. In some embodiments,

25 the CD40 fragment is the extracellular domain of CD40. In some embodiments,
the CD40 fragment comprises at least one epitope of CD40. In other
embodiments, the CD40 antigen is a cell that expresses or overexpresses CD40 or
an immunogenic fragment thereof on its surface. In some embodiments, the CD40
antigen is a CD40 fusion protein.

30 [0142] Immunization of animals can be by any method known in the art. See,
e.g., Harlow and Lane, Antibodies: A Laboratory Manual, New York: Cold Spring

Harbor Press, 1990. Methods for immunizing non-human animals such as mice,



CDR1- CDR3. 5 [0154] In sone enbodi nents, the nucleic acid nolecule
conprises a nucleotide sequence that encodes the am no acid sequence of
one of SBRoOlOMNI® 4, 12, 20, 28, 36, 44, 52, 60, 68, 76pC8A]S093810T 100,
or said sequence | acking the signal sequence. In sonme preferred

enbodi ments, the nucleic acid nolecule codftises the nucl eotide sequence
of SEQ ID NCs: 3, 11, 19, 27, 35, 43, 51, 59, 67, 75, 83, 10 93 or 99, or
a portion thereof, ,sai d _sequences, optiaona i ; i g sequence.
[0155] In sorrerttsr’o%‘ﬁﬂ?fe%??%?plgséﬁc ﬁlﬁoa%:hgfr%eée%%ai' ggﬁgq‘%tlkﬁg%%'ngg%’ §&one

embodi ment's, saifdwind DiheefigRaead .S| Basit 5199¢,6TDR2N & gedfered dmbsidiient,
enbodi nents, the nucleic acid encodes the anino acid se%enc,e of the |ight
¢

chain 15 CDRs dhe €Bi48 amtigenis @jminisiersd yetheanpsiiyeahtosstingtaty P #i$ encodes a

contiguous region fr - I i ' | eic
acid nol ecul e 38%88%65' C%Q%%%@%%t% %&%gdg§3@32§€§%§@@§1ea g%ds{ E@B{%&’YS%
80% 85% 9% MBY(mirdhyl 9G¥pades) 8PSCORNImsahodtdmiatilg mplexs3)i Suckequence

of any one of antibodies 3.1.1, 3. 1. 1 L-L4M 20 L83V, 7.1.2, 10.8.3,
15.1.1, 21.4.1,adpyapts maygpotectithe polygeptidefpnprapid dispersed by sequestesigg finego

23.29.1 or 24. ; ] i ] . D NCs:
4 12, 20, 25, 1yl pstdf mEpkiag oBii SEHTES L BMARE A ket

nmol ecul es of t Hectom\tk4aitarochenotdatid ormadrepleagecardisothéradonipoents of the imaeme
highly stringent conditions,_ such as .thaose descrjbed above, to a nucleic
acid sequence Z;BStE‘ﬁc@a?f%ba%bhéf SBRINRSPRES ( Leip ASEBISF ol IMEREEIOR, 12, 20,
28, 36, 44.%0 52, schlule $fft inlEive 8o 019141095acﬂ'xggistrgtrioﬂsr@tthg‘lgoﬁy%é;ﬁdg%fc%ﬁ%u@c' d
sequence of SEQ ID NOs: 3, 11, 19, 27, 35, 43, 51, 59, , (5, 83, 93 -or
99. [0157] | n avet $eserabmieelch. nent, the nucleic acid encodes a full-length

i ght chain of anti bo el ect fram3.1.1, .3 1 L-LA4M L83V, 7.1.2,
1008 30 a5y, 5 10BEn S oA 18866 6o blpditiitys ing Tndp meaionl apibaties
23.28.1L-C92A, 23.29.1, 23.29. 1 L- RL 74K or 24.2.1, or a light chain
conpri sing the REHQiAG UnEBOE aRI DitiboBf P EudMSCeBLinkS, 24, 32, 40, 48,
56, 64, 72, 80, 88, 94, 100 or 102, or a light chain WO 03/040170

PCT/ US02/ 36107 (014413 ABerripmnuiizeion ofan arimshwith D4R agjigendimnibogics and{ar ei n.
Further, t nuycl.ei i:d - C Ll ge. eot | de | D
NS 7 15 og @l B Yo QERE Bl Gl SR T ROHE BiBo e

mol ecul e encodiang-GD40 gitibodpabhtalrimPserad iSobiabd fodnthe anitinl 8% bivedingicecl osed

herein. 5 [0158] |n_ another preferred enbodi nent, the nucleic acid nolecule
encodes t he sacrificing the amimal. The serum may be used as it is obtained from the animal,

an immunoglobulin fraction may be obtained from the serum, or the anti-CD40
antibodies may be purified from the serum. It is well known to one of ordinary
20 skill in the art that serum or immunoglobulins obtained in this manner will be
polyclonal. The disadvantage is using polyclonal antibodies prepared from serum
is that the amount of antibodies that can be obtained is limited and the polyclonal
antibody has a heterogeneous array of properties.
[0145] In some embodiments, antibody-producing immortalized cell lines are
25 prepared from cells isolated from the immunized animal. After immunization, the
animal is sacrificed and lymph node and/or splenic B cells are immortalized.
Methods of immortalizing cells include, but are not limited to, tran§ferring them
with oncogenes, inflecting them with the oncogenic virus cultivating them under
conditions that select for immortalized cells, subjecting them to carcinogenic or
30 mutating compounds, fusing them with an immortalized cell, e.g., a myeloma cell,
and inactivating a tumor suppressor gene. See, e.g., Harlow and Lane, supra. If

fusion with myeloma cells is used, the myeloma cells preferably do not secrete



vari abl e domain of the heavy chain (VH) that conprises a human 3-30+, 4-59,
1- 02, 4.35 or 3-30.3 VH gene sequence or a sequence derived therefrom In
vari ous wolsdiments, the nucleic acid nol ecul e conpri ses PaThisonss187 30+ VH
gene, a D4 (DI R3) gene and a human JH6 gene; a human 3-30+ VH gene, a
human D1-26 10 (DI R5) gene and a human 3H&ogene; a human 4.35 V(err) gene,
a human DI R3 gene and a human JH6 gene; a human 4-59 VH gene, a human

D4- 23 gene and a human JH4 gene;, a human 1-02 .gen a_h n Rl gene
and a human JHingapeglobulinpalieridea noRrsgeRioTY 8é{£16$§ni581-°i@ﬁ%%lcﬁ%aﬁene and
a human JH4 ge g&%ﬁed fgﬂlgﬁbﬁo %%gt}éﬁ{ {96R36%, of'a lab'lﬁ@fbr&]sir% OBBe. BIWpfdhteaan JHG

gene; a human gelie, uman D4-17 gene and a human JH6 gene; a
human 3-30. 3 Vembedienens theinitiah séderiil Feecfonmetl asitgiamenzyE-lijked: a hunman

4-59 VH gene, a human D4-1 DI R1),.gene and a human J [ _sequence
derived fromt Hémﬁﬂ%?ﬁayq@%é%s oF %&@W@W-eﬁﬂﬁéﬁﬂﬁﬁg’é,ﬁ?ﬁ% Sgrﬁgﬁlggc aci d
ol ecul € eacodRT BRIV R00A750E AURICRGHIRIIY tefdancd, 3, 4, 5. 6. 7. 8,

8
9, 10, 11, 12, T , 17 or 18 20" nutations_conpared to the
gernl i ne ami no[Gici6ll eri:ERE6 anfibadyeprhdurimg sglise.gs hybridgarssare seledete

enbodi nents, sajd tations are in the VH region. ..ln. | S,
sai d nut at i onsa?fﬂgguﬁ?f? CEEPTgg ?erf{é.su Qﬁ_%‘tf?aﬁ?%nsggﬁé&gu 8%?%%% t Fﬁe
nucl ei ¢ aci d My dCikiBo@fs1eaEstdANRd AesifblCant Bt Ohaaadtetistids,aksidinassednpar ed to

the gernline sequence that are identical to 25 am no acid nutatians found
in the VH of ménter belawv. dhytrislomas gan ba expznded i vaypgn syngeneic animals, in

2.1, 11 AhopaRss i olusimilinSeybsgt bels phofot et Gy ey, 5

In some enmbodiM@ERé S oftsBiectinis Rinthgamid @xpacitielsybaidoinas ate Wit levantortbosgci d
nmut ati ons conpared to the gernine sequences that are identical to at

| east three anherdiesry skl inteatt-ons found in one of the above-Iisted
monocl onal  ant irodh e, ,[04E1Lg LAbSARRNE FRAMNHERH L antif 184 abRIhGmAS fimal
mol ecul e conpri*tSes-a nucl eotidé sequence at encodes at |east a portion
of the VH am nehaekptesesianaeimhuacglotdlyzeits 6 t0d olztic BCRllygofusgliorn - 44
3.1.1 (Sﬁg ID NG _2), 3,1.1H A78T (SEQ I.D NOh 90), 3.1. 1H-,?\7 T- VB8A- VI7A
(SEQ | D NG5 g2ynyelora eelf o1 thegamqyypeciggasgihg np epaREal fagerg 1
(SEQ ID NO_ 26 indida KER@MOUVKE™ 4inal 324 thel
(SEQ ID NO 5 f‘ffg‘%%‘.?ﬁé?%%ﬂg%?%é%ﬁ@ SdN%?m%)? 53.5.1 (SEQ ID NO 58),
23.28.1 5 ( SEQumyBldviz cdbline i33.1M08-stétedipMogSEOYEIDMRON gB pyerpmorgrafefrefQ | D

ami no ci d - muFARPERER Y bR lnl T Pk SRR PO R e

am no acid [0148] In another aspect, the invention provides hybridomas that produce an

—+
-

20  human anti-CD40 antibody. In a preferred embodiment, the hybridomas are mouse
hybridomas, as described above. In other embodiments, the hybridomas are
produced in a non-human, non-mouse species such as rats, sheep, pigs, goats, cattle

or horses. In another embodiment, the hybridomas are human hybridomas.

Nucleic Acids, Vectors, Host Cells and Recombinant Methods of Making
25 Antibodies

Nucleic Acids

[0149] The present invention also encompasses nucleic acid molecules encoding

anti-CD40 antibodies. In some embodiments, different nucleic acici molecules

encode a heavy chain and a light chain of an anti-CD40 immunoglobulin. In other
30 embodiments, the same nucleic acid molecule encodes a heavy chain and a light

chain of an anti-CD40 immunoglobulin.



substitutions. In various enbodi nents the sequence encodes one or nore CDR
regions, preferably a CDR3 region, all three CDR regions, a contiguous
portion 1WOimaokudl ng CDRL- CDR3, or the entire VH regi on, Wwcrhser3emt hout a
signal sequence. [0162]. In some enbodi nents, the nucleic acid nol ecul e
conprises a nucleotide sequence that encédes the am no acid sequence of
one of SEQ ID NCs: 2, 10, 18, 26, 34, 42, 50, 58, 66, 74, 82, 90, 92, 96

or 98, or said ce |lack n t he . seque ref.erred
embodi nent s, ﬁ@l%%c:i‘éﬁ%m% & @uﬁ’@%&g]ﬁﬁr édgg {[]ffﬁfgn? @%&nﬁgp ?tﬁ?on of
the nucl eoti dedéﬁghhed}iiﬁe Bt Sk cBmMRsesle mPnanl¥3/A29,(DPR-1HLLS (1191)5) &7A285,

73, 81, 89, 91, or 97, or said sequence |ackin ti?xgwhe si gnal sequence. In

sone enbodi mn(@?&ﬁi}&mgmmlsmeemmqume‘dﬁnv@ frow- tIn semewi t hout a

signal sequenc re ee CDR ont.i guous
regi on incl udi fi E%b@ﬂf%ugifﬁzﬁc I@@iec{hﬁ Cg&%gs%sr%glé"?eﬁgﬁ? equ?%ee 0nr}tucl eic
aci d nol ecel e eREAIRYyaeNHad™ NA, JAL b SeRHEPCRhHREs HEival theaBém/ W 75%
80% 85% 90% 95% g? 98%1_1% 919% |den]§e| c]gl to the VHbeagl no acid
sequences showsome e @mems, nyeleipmepdmelectls campyipesafUsleolds seaisrsetice of
any one of SEQ_| Q, 0, 92,
96 or 98. Nucl @gsggs nr?’o éc‘?luJ &ge%%qpﬁgé?r?%ﬁ ?%er?tslsﬁ% nuc@fﬁfl%%[%nuc?eel % aci ds

that hybri di ze comggseshimgileptiés sdquaeetofaQmyi Vi gass ansluch3gene.hose descri bed
above, to a nucleic acid sequence encodi ng the am no acid se ug}gﬁe of SEQ
| D NOS: 2, 10, q1§1] zén sagye emgodlg@nt%@le ngglelc-,a,g;l lggleckyg enggim@ @@alrbr

that has ,the 8 2Pm A1,
49, 57, 6%to 73@%}‘?3‘.1§é &‘ég‘mr%f%ﬁg%a ity Sbmpfriing 7 2324, 36,7, 8. or Bimuiitlons'

i nvention incl fiden mmgleﬁnlmeearmdoa@ldrsadlmud: elnt soate dmydmdlrdeme thewdeleibagtl y
stringent condltlonf such as those describ to a nucleic ac

id
sequence encodHUCHIAAITHESES # BRACTGSaqUcrEs aﬁ‘mﬁ\?ges - BEIPAFY ??quence

PCT/ US02/ 36107corﬁ§n51{1% 16413, uns anet @efoﬁml-d&%rvaﬁx}%eanﬂﬁ@ bﬁﬁ%u@s‘ﬁ'ﬁﬁlcﬁl@co‘jes
a full-length hea hai’n’ of "an antibody selected from3.1.1, 3.1.1H A78T,

3. 1. 1H A78T- V88ﬂd/oi\/9,72AQr Wn@-@qns&ﬂaﬁv@ub&tﬁuuom copfparkdito tlzengQmime g@;ugn@

22. 1. IH-C109A 23.25. .1 8. 1H D16E, 23..2

Sa 51 onA shby s s ndns GORG g SR Sneuk reront B At s, 6
14, 22, 30, 384ok@in 54, 62, 70, 78 or 86, or a heavy chain conmprising a
nmut ati on, such as one of the nutations discussed herein Further, the

nucl ei ¢ aci d mi§l5@dbngn seme pmbodiu@mgothe@@clgm@éh@elegmlesmdim thri@eriatde 13,
21, 29, 37, 45’(10%31%168 h%lg%bt cﬁZi.h r{g%)aé)nrcoggs a 9 aJ%mQ)u% cFé glfce P%hg%g‘ugat i ons

encodi ng a heavy risi at1 oh? suc ne o]
10 di scussed hef fiofe mutations compared to the germhne sequence that are identical to the

20 mutations found in the Vi of one of the antibodies 3.1.1, 3.1.1L-L4M-L83V, 7.1.2,,
10.8.3, 15.1.1, 21.4.1, 21.2.1,22.1.1, 23.5.1, 23.25.1, 23.28.1, 23.28.1L-C92A,

23.29.1 and 24.2.1. In some embodiments, the nucleic acid molecule encodes at
least three amino acid mutations compared to the germline sequence found in the
V1, of one of the antibodies 3.1.1, 3.1.1L-L4M-L83V, 7.1.2, 10.8.3, 15.1.1, 21 4.1,

25 21.2.1,22.1.1,23.5.1, 23.25.1, 23.28.1, 23.28.1L-C92A, 23.29.1 and 24.2.1.
[0153] In some embodiments, the nucleic acid molecule comprises a nucleotide
sequence that encodes the Vi amino acid sequence of monoclonal antibody 3.1.1
(SEQ ID NO: 4), 3.1.1L-L4AM-L83V (SEQ ID NO: 94), 7.1.2 (SEQID NO: 12),
10.8.3 (SEQ ID NO: 20), 15.1.1 (SEQ ID NO: 28), 21.2.1 (SEQ ID NO: 36),

30 2.1.4.1 (SEQ ID NO: 44), 22.1.1 (SEQ ID NO: 52), 23.5.1 (SEQ ID NO: 60),
23.28.1 (SEQ ID NO: 68), 23.28.1L-C92A (SEQ ID NO: 100), 23.29.1 (SEQ ID
NO: 76) or 24.2.1 (SEQ ID NO: 84), or a portion thereof. In some embodiments,



[0165] A nucleic acid nolecule encoding the heavy or entire light chain of
an anti-CD40 anti body or portions thereof can be isolated fromany source
that prodooessEach anti body. I n various enbodi ments, thepewaisez/as1ati d

nol ecules are isolated froma B cell isolated froman animal inmunized
with CD40 or froman 15 imortalized celt 4&rived fromsuch a B cell that
expresses an anti-CD40 anti body. Methods of isolating nmRNA encodi ng an

anti body are well-known in the art. Se e.qg. anbr ook, et. al. JThe nRNA

may be used to FHHRRIEED ERRPRIS AL i?ég tﬁ"?ﬁPﬁé reg‘ﬂlyﬁbf‘oégeee }F\%élwe?téa%?i on (PCR)
or CcDNA cl oni ng, pfciantii RAHHcI8RESind Acid seqticBELEf tRE gin"€DRs of fi8d nucl ei ¢
acid nolecule is isolated froma hybridonma that 20 has as one of its fusion

partners a huneantibotynbootdnibpdpments,chidgporédn isfarcontigroug ALt FRMPISEs geni ¢
animal. In an eﬂ%ﬁﬁllr@lﬁgépr ef erred enbodi nent, the human i mrunogl obulin
produci ng cell ¥s™i'S ed froma XenoMouseTM ani mal . I n anot her

enbodi nent , 5t heroSMRNT 5MGeHcaRHEAE RS ALbidiE BEd eRdlbculScdripiibela Mtteotidean,
non- nouse transgenic ani nal, as described above. |In another enbodi nent, 25

the nucl ei ¢ aci sbqitencedlsit gneadies theraming agid sedvgnce efometod SEEHEANO M k120> The
nucleic acid u i sol gt f,r on- ht = b & icaani mal
may be used, gﬁ.)ég%,%’ J%Zg?zhé(%rgﬁi ?62(5343%%%10 fggg?%%%%p#%%gg gldi nments, a
nucl ei ¢ aci d engqgéme. dn kaay pre€diaidrentbodAferiy) the nucRidadd hidieuie @imprives

i nvention can conprise_ a nucl eotide seqlﬁence encodi ng a,_VH d§30 9or§i§ of
the invention j&FmReedeptidesegnence 8T sEQUE NODi el ls ddrdnée Bnoddih§ o/ néavy
chai n const ant } I Y in¢h nol ecul e
encodi ng aiﬁi gh?gjé[]}’?els?rcl)i (%? H%ﬁ)ﬂé%%?wﬁ%s%ﬁ ‘%’ggéﬁ%?ﬂty E&etqdll%%ﬁ? {‘ggﬂl can .
conpri se a WO Os¥g0ddt70 PCT/ US02/ 36107 - 46 nucl eotide sequence encoding

a VL domain of the invention joined in-frane to cl eoti sequence
encoding a |i ghﬁméﬂai I ot I@S%isﬁldfﬁomrhﬁffogﬁﬂn?é?eg“flb%ffq n a

further aspect L AVEIT | | & 1861 fhe TDRE B, SRGERAENT t he
vari abl e domai n&@?édt?ﬁghﬁ’e%\@ c?@/ﬂ)l&g%ggéi ftg:l]ht ({c/_L) chaigﬁ(g1 are "converted" to

full 5 | ength aerbdsbuiynigethesuclein acideneodss dicamino agidciegiancea of thefdighbchies
encoding the VH.ar VL .donain re convert.ed to full-length antibod enes
by i nserti on i nEBRam Sl ARERERo 1A SBE bai iy =il et R g S § con i
constant or |i ghbidaedh COIOSC®R3. domai ns, respectively, such that the VH
segnent is operatively linked to the CH segnent(s) within the vector, and

the VL segnent [0456pehusomatmbadimpets, thenudeic axid molsageetrodas @ Ni smippacid
vector i ot MeLRTURHTR T AR, 57, RPLSAPLA0A18%, stz g e
linking, e.g., ide@ial ffa VR afiittd &€ s@pistersilagy vheofntiddiieg 34. VB, larididM-VL
domai ns 20 L83Vv,7.1.2,10.8.3,15.1.1,21.4.1,21.2.1, 22.1.1, 23.5.1, 23.25.1, 23.28.1, ‘
23.28.1L-C92A, 23.29.1 or 24.2.1, or a V1 amino acid sequence of any one of SEQ
ID NOS: 4, 12, 20, 28, 36, 44, 52, 60, 68, 76, 84, 94or 100. Nucleic acid
molecules of the invention include nucleic acids that hybridize under highly
stringent conditions, such as those described above, to a nucleic acid sequence
25 encoding the amino acid sequence of SEQ ID NOS: 4, 12, 20, 28, 36, 44, 52, 60,
68, 76, 84, 94 or 100, or that has the nucleic acid sequence of SEQ ID NOS: 3, 11,
19,27, 35, 43, 51, 59, 67, 75, 83, 93 or 99.
[0157] In another embodiment, the nucleic acid encodes a full-length light chain
of an antibody selected from 3.1.1, 3.1.1L-L4M-L83V, 7.1.2, 10.8.3, 15.1.1,
30 21.4.1,21.2.1,22.1.1,23.5.1,23.25.1, 23.28.1, 23.28.1L-C92A, 23.29.1, 23.29.1L-
R174K or 24.2.1, or a light chain comprising the amino acid sequence of SEQ ID
NOS: 8, 16, 24, 32, 40, 48, 56, 64, 72, 80, 88, 94, 100 or 102, or a light chain



to a nucleic acid nol ecule encoding a CH and/or CL donmain using standard
nol ecul ar bi ol ogi cal techni ques. Nucleic acid sequences of human heavy and
| i ght 15 wbaBf4iimrunogl obul i n constant domai n genes are kmowmuSom3dibe art .

See, e.g., Rabat et al., Sequences of Proteins of Imunol ogical Interest,
5th Ed., NIH Publ. No. 91-3242, 1991. NuéBeic acid nol ecul es encoding the
full-length heavy and/or |ight chains may then be expressed froma cell

into which the Y LOLr o e () ' ed.
20 [0168] The é%cﬁ%?e“ég gg‘ﬂléét{r%r §%§|a§§n§§§81t89%ds%351 b%@%r |er?a§1g CyACz&;}ﬁr%éss

| arge quantit t@epide thothiclédHe saqidnbosf $B8Q IDNEOSUT, 16 23,811, d9,M7, 68,43¢s al so
may be used to produce chineric antibodies, bispecific antibodies, single
chai n anti bodi ék,79 qrtfuploRBkASF Acid menlegdrierce ding # (gt ehaiR COWBHFCR and

ant i body deri ngtuita}fﬁ)ﬁ’ su?:ﬁ as gﬁéﬁfs&lggegil‘{?%iﬁher below. If the nucleic acid

nmol ecul es are derived Troma non uman, non-transgeni c aninal, the

nucl ei ¢ acsd nfil68UI &sammaleripecfusederhbodimant, tHeanyleiwamd roddcutrrencadesdhas
descri bed bel ow. ,[0169] I n_anaqther er inment, a nucleic agi | ecul e of
the invention V%ﬂa&:’g“e majg of thehsgwy éiaup%gx)gﬁ?tﬁem%?s aah%%?‘ﬁst’r%‘ﬁ i ody
sequence. For | . l.el i e

di agnostic net R%]’d%s'?%gl%agb'gev prSi «'#‘i;ep @%g%%ﬂg%ﬁ#é@g%gﬁ%ﬁrsoﬂg?ﬁ eDVNa!;\El@'E1 %at
coul d be used, einhodimeatsi the nicleicswidameleaddicomprisds atumha 3-30-A8ugEensl 24| es

encodi ng varia omai ns. of ant}j-CD40 anti bogli In so e iments,
Tho nuclel o ao A UIRERLME BB, Ho G BRTHEA0 Vit BB WG 46170
PCT/ US02/ 36197(D]R5?§en@éﬁlpﬂhlﬁﬁ£ﬁ Bs6 deh® OhinGdIss V?tgeﬂél,sd Binanl DD gunghl y
vari abl e regions of the heavy and 1ight chains of the anti bod

0}
interest. In s@mﬂeabmn@dﬂ}r@m;ahlkrean@iSPéﬁngﬁnbe@hﬁlm@sDé%cgmeangabumanpart

of one or nore.of th_eﬁ:DRs f tibaody, 3. 1. 3.1, 1H A78T .

S 1 Th Are T Vel e gt 10287 behRCy i DYRT s h A fikan e gengya ,
21.2.1, 22 1 Thuidds 3308 G109, 2 Bk D6 BIDIR gerddnd @ tumeddyRgerddia DIGE,
23.28. 1L- C92A, 23.29.1 or 24.2.1. Vectors [0170] The invention provides
vect ors conpr i BiAg 3P0 Vrceenei dhuprePitlegeneisnd a hamended gene; adupgndhin of

an anti - 0 apti Y, hRvent | ' { RAI rtion

t her eof . e i ?@éﬁ%&n@?@? ‘E)rlz ?&?%&e@%ﬁjﬁ%%%&%aﬁugﬁg% Q%gi%j

mol ecul es t hat henaoDE- I7hgenk aghh haman Gy®fensyis huanh H3OW ¢ ger@y a Atinkg &4~ 11 ndi ng
portion thereof. The inventjon further provides vectors conprising nucleic
acid ol ecul ePEH 88NGGRYBI [ HCBE 1S SCqHSEFG Aty od Atonh Bigi W@1an gepesy o dy

fragments, ando1BoPb&SsIMEEROSdiments, the nucleic acid molecule encodes an amino acid
sequence comprising 1,2, 3,4, 5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17 or 18

20 mutations compared to the germline amino acid sequence of the human V, D or J ,
genes. In some embodiments, said mutations are in the Vi region. In some
embodiments, said mutations are in the CDR regions.

[0160] Insome embodiments, the nucleic acid molecule encodes one or more
amino acid mutations compared to the germline sequence that are identical to

25 amino acid mutations found in the Vy of monoclonal antibody 3.1.1, 3.1.1H-A78T,
3.1.1H-A78T-V88A-V97A,7.1.2,10.8.3,15.1.1,21.4.1, 21.2.1, 22.1.1, 22.1.1H-
C109A, 23.5.1, 23.25.1, 23.28.1, 23.28.1H-D16E, 23.29.1 or 24.2.1. In some
embodiments, the nucleic acid encodes at least three amino acid mutations
compared to the germline sequences that are identical to at least three amino acid

30 mutations found in one of the above-listed monoclonal antibodies.

[0161] Insome embodiments, the nucleic acid molecule comprises a nucleotide

sequence that encodes at least a portion of the Vg amino acid sequence of antibody



15 [0171] In some enbodi ments, the anti-CD40 anti bodi es, or antigen-binding
portions of the invention are expressed by inserting DNAs encodi ng parti al
or full-wergwioiré ght and heavy chai ns, obtai ned as descr iPoadd/sabae] into
expression vectors such that the genes are operatively |linked to necessary
expressi on control sequences such as trakcriptional and transl ational
control sequences. Expression 20 vectors include plasm ds, retroviruses,

adenovi ruses, a - ia ViU lant, ViU 3 _as

caul i fl ower ”&gﬁggg&f@gﬁbf éggclctﬁm @WIS\IOQ 9@253%'%§,&&§C§’$§§BV derived
epi sones, and {es (kg IDYe: 9t 7.0odEECEImENCS 10),gat8:31(SEQID NO:VI{ 1.3 uch
that transcriptional and transi ati onal contr ol uences Within th Qvect or

serve their i niSEQIENNQRE),i23R. bfSEQHIING: I, %%%t% QRIPNG: Fonlahd (%E

cont ol sequenTLych s, 3 BE oA IS EQIIIND BF £ 38 st SIREIONCE B Pspteee o) o
cel | used. 5 The.saj 8@y do), P28, TN 1BEISES BNNOL b8), 2820HOBEQERNOCHI n gene

can be inserted into s}ggarate vectors. |In a_preferred enbodinent, both
genes are i nseortX.1 (BQIRNQ2HRD, engsidseqreise howpg GPNseTYEve ARy genes are

inserted into the,.expression g t £8.-9., ligation
of conpl ement al?’y{ea%%%l}dz riaotﬁta\sf?f@géeo&%%ﬁﬁéﬂ%%ﬁoggﬁgagen%ﬁﬁ§ fagment and
vector, or bl ugibsgtneohd. datviafidud sminalimenstt fhieckiwmcs eh@denore reserf)R WO
03/ 040170 PCT/ USQ2/ 36107 48 [0172] A gﬁgve ient vector j.s one

t hat
encodes a f uncregimsl pryfesabbp SORTweaion. albihres TEHRDH GFOBBEAUS P ence,
Wi th appropriater hehi i ' h@¥% sinaPéeqibnee.
Sequence Lhn oRENEEHCORLGIRS, b3 ARG RETEEEN, Wit LORImARLY abledbnce. < uen
vectors, splicjo1g2]s iasdnye enbadimeins) the encleiacidpholeenle coroprisssaaucieotide 5

inserted J region and the splice acceptor site precedqi
domai n, and afesyenae thﬁéng‘ﬁf‘?s@i‘f RGP 4 SF%‘EPC‘B%Q GWHS ?ﬁ%§]#&ﬁg’nl%0—|
exons. Pol yadesylat y9r5o 886, 72NC 50,12, 98 of 68,0r BAlisequencE1ckiak tiadigned

chromosomal sit@s downstream of’ the codi ng regions. The reconbi nant
expressi on vecsaueales dn seme prafoal antxidyneits, theprdleie acidaeoleds pomprises at

secretion of the anti hod hain from a host I e nt 4 had ain
gene may heé cl E?ﬁ%tdili’%?%n gﬁi‘e\‘}%@?‘aﬂ&ssﬁﬂ'ﬁenfﬁgfgﬁﬁem in‘T‘gh&lQ&Zpﬁ’?g’ 2i{1§(2@1 i nked
in-frame to the;am ng d1o801 91U9s of 91,18 shideqeatoRuking tiedsigmel sdfuensd. gnal
pepti de can be an inmunogl obulin signal peptide or a heteral ogous signal
peptide (i.e. some singodimeptspsaidiportion snepdes e Venigaiog (B oF AvithoBt 25182l [ 0173]
In addition to the anti chai n L ec i i ;
vectors of theser%‘ﬁg’iao'ﬁﬂgérrF?o?’eaéﬂﬁ%%o%r%ﬁgg %@hgggb%lﬁguocongﬁgﬁhg e1illg
expression of gr-anr3pody chain genes in a host cell. It wll be

appreci ated by those skilled in the art that the design of e exgressi on
vect or, i B8l udi¥§3] hén sene empedimsnts, the nucleic acid molecule ehcodes a Vy amin

acid sequence that is at least 70%, 75%, 80%, 85%, 90%, 95%, 97%, 98% or 99%
identical to the Vy amino acid sequences shown in FIGS. 1A-1C or 2A-2C or to a
Vg amino acid sequence of any one of SEQ ID NOS: 2, 10, 18, 26, 34, 42, 50, 58,
66, 74, 82, 90, 92, 96 or 98. Nucleic acid molecules of the invention include

25  nucleic acids that hybridize under highly stringent conditions, such as those
described above, to a nucleic acid sequence encoding the amino acid sequence of
SEQ ID NOS: 2, 10, 18, 26, 34, 42, 50, 58, 66, 74, 82, 90, 92, 96 or 98, or that has
the nucleic acid sequence of SEQ ID NOS: 1,9, 17, 25, 33, 41, 49, 37, 65, 73, 81,
89, 91, 95 or 97. Nucleic acid molecule of the invention include nucleic acid

30 molecule that hybridize under highly stringent conditions, such as those described

above, to a nucleic acid sequence encoding a Vi described immediately above.



regul atory sequences may depend on such factors as the choice of the host
cell to be transforned, the | evel of expression of protein desired, etc.
Pr ef err eawpaguokarory 20 sequences for manmal i an host cel | pexarseysilon
include viral elenents that direct high levels of protein expression in
manmal i an cells, such as pronoters and/ or 4%nmhancers derived from
retroviral LTRs, cytonegal ovirus (CW) (such as the CW

pr onot er / enhan % i m Vi rus..40 (SV40 suc hes S\

pr onot er / enhani@i 4] asllﬂéﬂg\g?rr?}g?‘)d(“@%t? —CrH legcaagho?/n%?)géss arrfxallljﬁ B@%t h gava/r onot er
2S (AAMLP)), pPQh¥iarsE adREtISSdyReRCI¥a TR 3 A, BrIOIMUEIRT, SUCIH-AT 8T 83/6-

i mmunogl obulin and actin pronoters. For further description of viral

regul atory el LS, 1200 &dgdehtel 4-hetlebt, 22kb 2. H1H-GJ08A, Baddnt  No.
5, 168, 062, U.S.,,Rat te

Met hods for exﬁezgs]ie%zgm?%géﬁéglﬁlgﬁ %P%ﬁf%@%ﬁ%’llhﬁan%&é'yggég%gé ?6}%16 of
promoters and waah@hsd seguchbd of SIBQ 30 NOS6s 1972 B003E, @b, $4, #0170, 78 ok B6ver | N
the art. See, e.g., United States Patents 6,517,529, herei r&.i nco(iEporat ed
by reference. Ndiea¥YIshain ceRpriEng FYLHiony B Es 8% of thy myaionsdiycussed | s or

fungal cells, g._g.. .. al j: ;

03 040170 PeT/ Uk AERSE ﬂﬁeg‘l‘dcfedci%?“% % gﬁ%% glﬁq%ggﬁ?%% %ﬁ??’%&g eI
genes and regulNO8sy, 1SeQU9cBE, 45 BB 611 62,0ThEHant9, ex pmeslsicacidmolecels of t he
invention may carry additional sequences, = such as sequ es fhat regul ate
replication of WpApEahERVY shafirImRIsmesa putagon, SB&?Eﬁ 0%3 © %Itﬁoﬁ%\ti on) and
sel ect abl r :The sel ectabl e marker gene facilitates 5 selection
of host c:"[ s ii&ﬁa%cggs\%ﬂ?%ﬂenghe vector has been introduced (see e.g., US.:

Pat ent Nos. 4, 39963516A nckiRuacbibBoknde Sndoddgthe heaviyorr essizenlpghs chaippfeml |y t he

sel ect abl e marker, ne cqnf.ers resistance to dr uch_as

hygr onyci n or %f(ﬂﬁfi'&é&@loé‘?’ OHROHOHHEFS EF?HO?Wthﬁ? ii%?ﬁsc{)’gget]to?t has been
i ntroduced. Prefishicd suctenBeb@P! 18 vARbKLEmBRIGENts, Bé Heldeit Reiddhdlvelaf ot at e
reduct ase (DHFR) gene (for use 10 in dhfr-host cells with nethotrexate

sel ecti on/ anpl iifoletad iftom) 2 BtagH ispdated Bnm qofapimaldmpginizadakith &R0 of fem ¥
| ut amat t het . - Hvbr i d . .
Beconby nantty. PROIGE BN R, SRR BAL maPeohes ki 00R0 Bluboay,

anti-CD40 ant i byeihegs efidoMesd MRNA ensodingsdntatibbés&re mutleiowrsinithe ol Bea)l es
can be used for transfection of a suitable 15 mamrali an N&fsnt’ .ba}(l:t eri al
beser1g the

or yeast host ceg} Sambreakebalrdie sRYAMm®EbeNsed i Produes i

i ntroduci ng pol i I I . Lot pduct i on of
het er ol ogous po‘?l @ﬂﬁ%ﬁg%?ﬁﬁi@%@ﬁ?ﬁ%@?& %18%{% %g?%l%PlgeE%meﬁq in the
art and i ncl udepréfexted ambodidhent,¢hle hudesis heid maegulenlisilated fhosphdireloma that

recipitation, polybrene-ned] ated transfection, protoplast .fusi .
2| ect Popor%@i Orﬂ}pas a)s( one of its fus{on partners a human 1mmuno§loguh -pro%iucmg cel?Prom a

non-human transgenic animal. In an even more preferred embodiment, the human

immunoglobulin producing cell is isolated from a XenoMouse  animal. In

another embodiment, the human immunoglobulin-producing cell is from a non-

human, non-mouse transgenic animal, as described above. In another embodiment,
25 the nucleic acid is isolated from a non-human, non-transgenic animal. The nucleic

acid molecules isolated from a non-human, non-transgenic animal may be used,

e.g., for humanized antibodies.

[0166] In some embodiments, a nucleic acid encoding a heavy chain of an anti-

CD40 antibody of the invention can comprise a nucleotide sequence encoding 2 Vy
30 domain of the invention joined in-frame to a nucleotide sequence encoding a heavy

chain constant domain from any source. Similarly, a nucleic acid molecule

encoding a light chain of an anti-CD40 antibody of the invention can comprise a



20 encapsul ati on of the polynucleotide(s) in |liposones, and direct

m croinjection of the DNA into nuclei. In addition, nucleic acid nol ecul es
may be i rvomdoewd i nto nmanmalian cells by viral vectors. PEtUsozi3s10f
transformng cells are well known in the art. See, e.g., U S. Patent Nos.
4,399, 216, 4,912,040, 4,740,461, and 4, 95%#55 (which patents are hereby
|ncorporat ed here| n by reference) Met hods 25 of transformng plant cells
are well known j ' '

transformati on,ﬂug}etgplggs |@W‘%%%E%€BNL?R thal [ ?@g% %R%ﬁﬁ&ﬂ()%dqﬁ(ﬁa%e% 4

el ectropor at i omuahdtite saueiiceansdédingatiphtchaividoneest dzﬁnam &oaf arynsongeebact eri al

i nes” avai 1 abl dOKE/InBrSrbET asupst 6L GiecY < Bn B IEi L HRIOI IS ETERERE and
{ncl ude many | ugetpldbagh Sl nbA9eS, 4R FaRle S aamLher AaRaiaoR, ipe

Cul ture Collection ese ter al1a, Chinese hanster ovary
(CHO cells NS@;gtI’BEai’nhmllylynesl—Hhane:e:hbedmta:abyluﬁammmk{]edudeg/er(cBﬂlﬁg thel | s,

WO 03/ 040170 P 2/.36107 - n
hepat ocel | ul ar CSZ Pt heﬂlga@éﬂesco%e‘@eg% IEE%I akasﬁbgmggosgssﬁbondnm%er of

other cell i ”?‘e’%gre@ﬁbﬁ vedteareally &%Hir@lﬂeﬂ&y El{a%f %&%@oﬁﬁ@t cﬁﬁh%@ﬁﬁﬁltt hr ough
determ ning which cell |ines have hi gh expression levels. Qh cell lines

that may be useldnmis, raspentivelyesichithatdae Vs segment lﬂﬁr@ratmelyshnmmﬂﬁ Cu

el 1 anhost ETEU DB RSB acd B PEreatey i Bt P i R o "

cells for m p%@%ﬁ@nmnﬁlhlﬂﬁ vadior] Bl @fvthdr @mbblivént, dfucRIPAES floduRs t he
antibody in the st cells or, nore preferably, 'secretion of the ant i body

into the cul t ureacoriag the Ymandercyy timamﬁ@r@tcon%qrteé laﬁoeﬁl@ﬂ@mh Wﬂb@éﬂ@s can

be recovered fr t us t n tion
nmet hods. Pl ant “S(r“‘{ﬂ‘]‘%eg%g hlén ?%%q{uemc 1&%0 ?aﬁa&ﬁﬁg ?ogl < ua{é S\F;\l/eed
corn, wheat, pabatn@cleRtaid ﬁalébﬁll’eleﬁbod‘u(ﬂgsi Cgehlsr Cpdotdin LE.mg stmdarcand

Strept onyces speC| es. Yeast host cells_incl ude Schi zosacchar onyces  _ponbe,
Sacchar onyces é%‘? &H 1&g biplogical tephuiques p Nuplsi asid sequenees pfhymag heaéryan@élghfon of

anti bodi es; 0

producti on ceI I ?I nes caﬁfb%gﬁg% Igayrtf{élg o%g?l%hgssaﬁ%%%‘?ﬁ%f{hfnom Set, Jr%hnl gues.
For exanple, tHeabgt ettaémﬂemmawstdﬁ@hﬁmﬂs qéhmnamioﬁsshmmrgyﬂleﬁd(NiHPlﬁS
systen) is a c or .enh nC|n expre er certain

condi tions. mqsﬁge I\Eﬁcé%%é%l Jolertlgs shee g‘ﬁrftlu Fneuhavy andfer wi t h
Eur opean Pat enthg’h‘?@hal& I%&}ﬁth%ﬂ@ee @é@d%ﬁaa@&ﬂm@b %%PQQ%ngéH opean
Patent 20 Application No. 893 4.4, [0178] It kély that antibodies

expressed by diififredusnad andthe ahtl{@%(bantibndy rsakagageni ¢

20 [0168] The nucleic acid molecules may be used to recombinantly express large 4

quantities of anti-CD40 antibodies. The nucleic acid molecules also may be used
to produce chimeric antibodies, bispecific antibodies, single chain antibodies,
immunoadhesins, diabodies, mutated antibodies and antibody derivatives, as
described further below. If the nucleic acid molecules are derived from a non-
25 human, non-transgenic animal, the nucleic acid molecules may be used for
antibody humanization, also as described below.
[0169] In another embodiment, a nucleic acid molecule of the invention is used
as a probe or PCR primer for a specific antibody sequence. For instance, the
nucleic acid can be used as a probe in diagnostic methods or as a PCR primer to
30 amplify regions of DNA that could be used, inter alia, to isolate additional nucleic
acid molecules encoding variable domains of anti-CD40 antibodies. In some

embodiments, the nucleic acid molecules are oligonucleotides. In some



animals wll have different glycosylation fromeach other. However, al

anti bodi es encoded by the nucleic acid nol ecul es provided herein, or
conpri si Ngotom4@Emd no aci d sequences provi ded herein are pamtusot/3d¢ihe
instant invention, regardl ess of the 25 glycosylation of the antibodi es.
Transgeni ¢ Animals and Plants [0179] Anti -4GD40 anti bodi es of the invention
al so can be produced transgenically through the generation of a mammal or

plant that is transgenic . for,. the | i &@gli i N
sequences of i @pég?erg%&hep?%%?&gflf%@%?? %Q’F#eéﬁg%? fﬁﬁé(%ef/ ena O?Q%ol%gr abl e
form t her ef r omanli MighpeHaaktdfaie atibBdy bEinteresns Yesvinte epb@titents ohei N mammal s,
anti-CD40 anti bodi es can be produced in, and recovered from ¢{he 'IE of
170

goats, cows, oroligonusleatisanencede aller apar of ong a3 mergiaf the KBRS ofyenigndy

PCT/ US02/ 36107 , 151 » 827169, . Q. Af2, ,957. In
sone enbodi rrent3sl,'HﬁbAnZ%%ﬁlé%\ﬁf&asgggéggc\ﬁﬁé’n%'gé?'h%tz %ggﬁﬁil?éﬁéagh%n

i mmunogl obwl i n 1501, Ar41, Amruzed, 28. 1. HHAUWI Age3 arl, 2MRsriogeaBd, phes.ilba

t hereof , as described above. Methods for making antibodies in plants are
descri bed, e.g.D16K;28380dreH4, 50262937 and US 5, 959, 177. [0180] In sone
enbodi nents, non-human transgenic animals or plants are produced by

i ntroduci ng oneypf,.pore nucleic acid nol ecul es encoding an anti- CD40

anti body of the invention into the aninmal or plant by standard transgenic

t echni ques. SedOHHYanTlzioviitionguoGiet wstoPntemrisgimklele gcid sngdeculesthat

transgenic 10 cell sed for neking . a i i nal. b i
Stom coll s o <oneds e Rap baliatnln A RS R R g A eh R Yo" ©
chimeric, f@wnchiii@hi fortiopliRiredsy dWeSiventiba aRE PEVidER MVebtofidtRE) BRigatucleRee, -

e.g., Hogan et al.,” Mnipulating the Muse Enbryo: A Laboratory Nanual
2ed., Cold Spriasiyl Malepeles ttRf enpod¢ tipdight clpae REBIsh antibedics qusatige Mgcs and

T ics: A Practical o1 f i i - 000Q); and
B nkert . Tr ansglieh ifteg ThéBREARR IR Bb otV EhS bovpilife pudglatY: o7
Press (1999). Ifosaies crtblRdifige srotdihe niddefisiganibodiegantibedynfamicnts, anhave a

targeted disruption and replacenent by a targeting construct that encodes
a heavy chain anepsstherepight chain of interest. In a preferred enbodi nent,

e o9 T SRR, T RO UL PR o

encodi ng heavy Speci
human CD40. | n setignsesfibslinvenmios, aré bepressad by @sertingdMiN Askscodongyarisa onucl ei ¢

acid nol ecul es encoding a nodi fied anti body . such a si ngl e-chain
anti body, a chi f?%HrlP‘%gﬂ&gghWtﬁij‘eéYy %ﬁﬁ?‘?@@l a%a?SFﬂg?fﬁ?bo’f’ﬁ’e‘ toypspression

vectors such that the genes are operatively linked to necessary expression control

sequences such as transcriptional and translational control sequences. Expression

20 vectors include plasmids, retroviruses, adenoviruses, adeno-associated viruses
(AAV), plant viruses such as cauliflower mosaic virus, tobacco mosaic virus,
cosmids, YACs, EBV derived episomes, and the like. The antibody gene is ligated
into a vector such that transcriptional and translational control sequences within the
vector serve their intended function of regulating the transcription and translation

25 of the antibody gene. The expression vector and expression control sequences are
chosen to be compatible with the expression host cell used. The antibody light
chain gene and the antibody heavy chain gene can be inserted into separate vectors.
In a preferred embodiment, both genes are inserted into the same expression
vector. The antibody genes are inserted into the expression vector by standard

30 methods (e.g., ligation of complementary restriction sites on the antibody gene

fragment and vector, or blunt end ligation if no restriction sites are present).



CD40 anti bodies may be made in any transgenic animal. In a preferred 25
enbodi nent, the non-human aninmals are mce, rats, sheep, pigs, goats,
cattl e orwoOhe(s$EH30 The non- human transgeni ¢ ani nal expres®€3/tsat/sbiencoded
pol ypeptides in blood, mlk, urine, saliva, tears, nucus and other bodily
fluids. Phage Display Libraries [0181] I8 i+nivention provides a nethod for
produci ng an anti-CD40 anti body or 30 antigen-binding portion thereof

conprising the steps of synthesizing a library o u ant i.hodi es_on
phage, screeni[9472heA GoBYERSALEIAT EB#E Ty e’écc’ﬁ%? t %‘Hﬁﬂ?ﬂ%&ecd’fl}plg? g‘lﬁ“ﬁ? i ng

phage that bi 0; i : Yaté FRMCHBE sREPGRIneBEdVO
03/ 040170 PCT%@%%gf%gﬁogg%lgiﬂv?ggeﬁg?’e\g@g%é}ggy%ne metlhog for 1pnre_epari ng

the library ofscathati dmydViesr Vosequsecei oan ephibydes itsestot apd exnrpsscdirs sleswsibgdi ses
he o O | i ph &y . e
oo i th CDAOTRSTeafn SbGEaT SHE SHalpaeutr ooty P TR b A LU 1 1
response, gxt fi?@ér'téagj I@Qibhl%ﬁ&lﬂle%gﬁgé@dc@ﬂoﬁﬁté fSreéddaip thhBuBah Cdoniatetdndni mal ;

e

i solating RNA fromthe extract cells, reverse transcribing the RNA to

produce cDNA, alsphtithyspligetrbgonDiNat aesimyithinghe heman Gnaxenss Bokypdraylatgn cpNa
into a phage display vector such that anti].bodi Sk

phage. Reconb %%%Rt}qnéﬁﬁ@ngtmq Nlhil aggla]g?e aﬁgﬁﬁo%@%ﬁ ?&gignny%g%ﬂé%’?% ned

inthis way. [ Je 216 0ThE PtBibaiaht expR¥Sioh waewr alss thingicede atighide

invention can be 10 isolated by screening a reconbi nant conbL tori al
anti body | i br apsptidpitlest Sacalifpips seraetion; fiths gntibedy chanrfroprabest gell library,
gener at ed_usi ng _hunman, VL. _and NS4 i ﬁ% alabggk krom B
cells. Met odo%gg)logg qa%nr1 gSfrPee‘Bg?ng an%lﬁégggégﬁﬁéﬁ@% I lglzr ipef; arle known

in the art. Thppedansreamoahe haldoytemyiaid aithe imkitheglémdingdnby. dttierstggnghage
display libraries (e.g., the Pharmacja.Reconbj nant Phage 15 Anti' bog
System cat al opemiige caiy bg apgnamoglabyly PERUdS O & heiFFHI98QMs S1E0fH PP é%

di splay kit, catalo 1€ r nmet hods and reagents
play 5 asgg%gﬁee@fa%% angﬂmuﬁbglebﬁhﬁ%@ r g

that can be uséd i ating and screening a body display libraries
(see, e.g., U B173Pateaddifion tothe2djbtd9 ch#@Eefkshiticgetongnnin Sxp1egSigp/ 18619,

WO 91/17271, WO 92/20791, WD 92/ 15679, WD 93/ 01288, /01047,
92/ 09690; 1Euch¥esders of thy nveniog cHTy ﬁ%'f%w S@?%?ﬁﬁﬁétﬁ\ﬁgig'giﬁ‘m S§/°n\e/$ al .,
Hum Anti bod. P%b(ﬁal%ggsmah?géés §Pa 1d094).; It HHB ®e @ppratiated B&ithoweskilled in

246: 1275- 1281 McCafferty et al., Nature 348:552-554 (1990),
Giffiths et athearBhBGhS design FDhe Pepressi@pBctorHagkding theselegtionof bl . Biol .

£26:005- 99, (19571100 AS6380 £y B MMOEPOR B30 Ol AR (B =
Bi o/ Technol ogy v, 1rhast3rnietll the(1639 bY expreR@prirpestc@tdesired, et Prefaedirdgatory
20 sequences for mammalian host cell expression include viral elements that direct
high levels of protein expression in mammalian cells, such as promoters and/or
enhancers derived from retroviral LTRs, cytomegalovirus (CMV) (such as the
CMV promoter/enhancer), Simian Virus 40 (SV40) (such as the SV40
promoter/enhancer), adenovirus, (e.g., the adenovirus major late promoter
25 (AdMLP)), polyoma and strong mammalian promoters such as native
immunoglobulin and actin promoters. For further description of viral regulatory
elements, and sequences thereof, see e.g., U.S. Patent No. 5,168,062, U.S. Patent
No. 4,510,245 and U.S. Patent No. 4,968,615. Methods for expressing antibodies
in plants, including a description of promoters and vectors, as well as
30 transformation of plants is known in the art. See, e.g., United States Patents
6,517,529, herein incorporated by reference. Methods of expressing polypeptides

in bacterial cells or fungal cells, e.g., yeast cells, are also well known in the art.



19: 4133-4137 (1991); and Barbas et al., Proc. Natl. Acad. Sci. USA
88:7978-7982 (1991). [0183] In one enbodi nent, to isolate a human

ant i - CDAOwersioiadé es with the desired characteristics, aPoomsn/adn? - CD40
anti body as described hereinis first 30 used to select human heavy and
| i ght chain sequences having sinmlar bindtfg-activity toward CD40, using
the epitope inprinting nethods described in PCT Publication No. WO

93/ 06213. Th i i. b i in.thi t. hod 03/ 040170
peT/ Uso2) 361071017 4B RS iRy Fheh dbfea Rl PEIRET s Bnea as
descri bed i n PleloRblahiCekiplddBion Mectoaf 9 id¥&ion hdyCaikrfyedditionhl s%?uenc%lé}t ure

348:552-554 (1990); and Griffiths et al.,, EMBO J. 12;725-734 (1993). The
scFv anti body $uchras¢quengasdina regulaie sapdicatir o dheevectsiin §osisrin(caDATrigias t he

antigen. 5 [018 e {nitial H ' : "m X
and march” - oxporpianey SidseRe TR paeg YR i 6L PRy
initially_ sel esdi@tioylof Ao celinfe@hiehtise ator has benddréduceC3¢0 elgi,NdABNg to
select preferred V(err)/V(err air nbi nations. Additionally, to further

) co
i mprove the quBatPatyNest 4303226483905 ande, \9.01hd ovexarapieepisaly thene
preferred VL/V | e r r 1.i.hi.n the
CDR3 regi on of 1 ?dg?}%ﬁl)grrl&ggeﬁl Cﬁhge?%%g?géggy%ﬁ%ﬁ%ggﬁ% #o@{%éﬁyéTﬁm%@? rsomati C
mut at i on pr ocemsthoaspaeontd st csil iafd which yhenwector &bs beenadhtrachicedhdutefesred dur i ng

a natural imune r onse. This in vitro affinity maturatli can be
acconpl i shed bﬁ?%?ﬁgmﬁ%gws é@F&uQ?ELﬁSH%dSW§OIB@ir%‘B‘°W(I§ﬁF§Slggne (for use
conplimenigry Luu LOR3 R’ﬁ%ﬁ’t : I i s have
15 been %% ke%ﬁl" Wltﬁ Syglﬂr an oﬁ]{eﬁlﬁbfure %I?Jtt e éflﬁi\régﬂrll%ﬁ& %%P?gé%éa(g?; at -

certain positGéhdsalention), had thehgdutamstd syathetaRCener oduct s encode VH and VL
segnents into which random nutati ons have been introduced into the VH

and/or VL CDR3,, regions. e and tated YH apnd, VL, se nts can be
rescreened forNo’l’)“?’gférlﬂﬁmfzybé%&fﬁs W@%gg%%ﬁ%ﬁc?’gé\/ﬁ”ﬁﬁﬁ%&%@ﬁ" ?’ 8{?81

i sol ation of amiasfi NeERR A MBRAVIeOEndolihg dnfiMEDA0 SitiodRRaAd Fekebi nant

i mmunogl obul i n" di splay |ibrary, nucleic acids encoding the selected

anti body can beomprsingthest fucksie atié malesples paphe kepgddoy wansiection pbarstitablphage
enone) and su [ t [ essi v . st

P econbi nant oA BAArdUeg: SR AL E Rl Rsh i CEb o AR arher be 25
mani pul at ed t okgdvaainethot fer inabdnddatyolimicientidés infvea hovt eeil.i Piethods fatescr i bed

below. To express a, reconbi nant human anti body isol ated by screening of a
conbi nat ori al nffodpciiop ofhgteraipgous pebanplgotidss ip masyagliancells arsatel] Ky

reconbi nant  exprigs sk Aid include dextran-mediated transfection, calcium phosphate

precipitation, polybrene-mediated transfection, protoplast fusion, electroporation,
20 encapsulation of the polynucleotide(s) in liposomes, and direct microinjection of
the DNA into nuclei. In addition, nucleic acid molecules may be introduced into
mammalian cells by viral vectors. Methods of transforming cells are well known
in the art. See, e.g., U.S. Patent Nos. 4,399,216, 4,912,040, 4,740,461, and
4,959,455 (which patents are hereby incorporated herein by reference). Methods
25 of transforming plant cells are well known in the art, including, e.g.,
Agrobacterium-mediated transformation, biolistic transformation, direct injection,
electroporation and viral transformation. Methods of transfonning'l?acterial and
yeast cells are also well known in the art.
[0176] Mammalian cell lines available as hosts for expression are well known in
30 the art and include many immortalized cell lines available from the American Type
Culture Collection (ATCC). These include, inter alia, Chinese hamster ovary

(CHO) cells, NSO, SP2 cells, HeLa cells, baby hamster kidney (BHK) cells,



vector and introduced into a manmalian host cells, as described above.
Class Switching 30 [0186] Another aspect of the invention provides a nethod
for convewDiag4tine class or subclass of an anti-CD40 ant iPeadisoz/asianot her

cl ass or subclass. In some enbodinents, a nucleic acid nol ecul e encoding a
VL or VH that does not include WO 03/0401A® PCT/ US02/ 36107 - 54 any
nucl ei ¢ acid sequences encoding CL or CH is isolated using nethods well -

known in the ar . | ek C i\d | ecul n i.s.operat.ivel inked to a
nucleic acid s%%n&gg&&gﬁgg% (r%%a?’ @%}fﬁe@ﬁ@%@lﬁwﬂawa"e‘%?@%ael?sr@%(}%?l’o‘g rin
class or subclmesg.cellfiand @anider aCsthevell 14%s. NQelR liM&Cd fPart@ul p PedfBicficddt d

nol ecul e that -5 conprises_a CL or CH chain, as described above. For

exanpl e, an antseleeted through deferayining aehichaeslidineg haes high pypression Isuels) Qher
switched to an 4:L Ghi u 0 convert
one |1 gG subcl ascéﬁ?geiérl\%{lﬂgﬂ)e é&é.af‘gﬁ@%@nﬁ%@ %ﬁﬁlag&é?gﬁ%sm e?& met hod for
produci ng @ amtdobtiyand bxpressidneirs eMvodimgrptibsdyngenas slehtiedhckd Gty pe
conprises the steps of isolating a _nucleic acid 10 encodi ng a heavy chain
of an anti - co4damRlERPsherdisothp gulikqdics 76 progpecddhviylarng thghosterlisior®  an
anti - CDA0 anti %@Hﬂd of Ak h#HEnt REIRGAKE e%f&loﬁ‘tﬂ%aﬁt{b%d\g% ﬂ{e%'sP&tlls or,
ligating the VH sequence to a sequence encodl ng a heavy thaln cons ant
domai n of the dese pederablyt sqostionf thesmiibgdyt ine thie ghliure maddiurg émevhivhdhé he
heavy chain constryct in a cell, nd cqllecting the anti-CD40_anti body
with the desir da%icels 9‘6&?”&-5%‘58? 220G TR PISB TR teerpdinye REdiResgay of

produci ng 1ant i RRdasa prbtbi Juiidafsh tBIRHEQ IR Hokcels iddifie Q.g!, m&iaﬁg} ion of
anti bodies. In another aspect of the invention, the anti body  nmay be .
dei muni zed usiAvgpidepsis, dutkwesdeeoraenhaal, ipothts, vfc. BaptgriaPdst Ralid inclutle &h  Nos.

W98/ 52976 and 0434317 (which.ingorpqrated herej reference in their
20 entirety). I%Vgl)g?égﬁié%? T %eaiSB%CITSO% tq’TOrsl %Fgléﬂ%%?deﬁf%af%gﬁ?@"tyﬁ@ nucl ei c
aci d nol ecul es powbe,lSicshabrlyEBTerSBideSind FaiDPasisRd 10 make mut at ed
anti-CD40 antibodies. The antibodies may be nutated in the variable

domai ns of t helWgdly Earfhen expressian ofipatibediesofghe inventign (or othepmofitiesi ng
property qf: th | X tatl.on be _nmade in _one or
oo of 't e con PR 5ot tSATRl Spesdall Bt SARedRen? TpUBRE: SkeBBBay ¢ or
CD40, to incrembniqoes. deereranple/iht iglutahink Gymthétase ddne eRpresiinsyspacithé city of
t he anti body. Techniques in site-directed nutagenesis are well-known in
the art. See, EXFYStemiisreyBROBEPRIoacthion cpirnGIE|cxpresypn undgsserain| n a

preferred enbodiimElins. MHedtd YAfm is discussed in whole or part in connection with
European Patent Nos. 0 216 846, 0 256 055, and 0 323 997 and European Patent
20 Application No. 89303964.4. '
[0178] TItis likely that antibodies expressed by different cell lines or in transgenic
animals will have different glycosylation from each other. However, all antibodies
encoded by the nucleic acid molecules provided herein, or comprising the amino
acid sequences provided herein are part of the instant invention, regardless of the

25 glycosylation of the antibodies.

Transgenic Animals and Plants

[0179] Anti-CD40 antibodies of the invention also can be producc?d

transgenically through the generation of a mammal or plant that is transgenic for

the immunoglobulin heavy and light chain sequences of interest and production of
30 the antibody in a recoverable form therefrom. In connection with the transgenic

production in mammals, anti-CD40 antibodies can be produced in, and recovered

from, the milk of goats, cows, or other mammals. See, e.g., U.S. Patent Nos.



30 are made at an am no acid residue that is known to be changed conpared
to germine in a variable donmain of an anti-CD40 anti body. |In another
enbodi nenwQ 03@30 040170 PCT/ USO2/ 36107 - 55 one or nor @CHisar/B@ns are
made at an amino acid residue that is knowmn to be changed conpared to the
germine in a CDR region or framework regiddn-of a variable domain, or in a
constant domain of a nonoclonal antibody 3.1.1, 3.1.1H A78T,

2101 o1 15525,800; a%stts%vw%z%% 1508 epbegindus, Roficy 6
23. 28. 1L- C92A, hdiar Yransgerid- addndlk 1Al ¢dbpradechuathndminuroglodatih et aknbodi nent ,
one or nore nmutations are nmade at an am no acid residue that_is known to be

changed conpar &amupized &R Aea MguIEERIicagTtnT thereph aREsRsFRE }AVEn of a

Lo oD 5a" e Sy dJoP M ACRRASTIES SELRCHRL UEMBRABACS 1, 12,
50, 58, 66,5 746@3037%%{,@5 , 9991788, 100 or 102, or whose nucleic acid
sequence i s present ed in SEQID NOs: 3, 11, 19, 27, 35, 43, 51, 59, 67,

75, 83, 93, 99[0K§] Insome ewodlwntszeon-hmamgansgwc agunalyar plgais aggg ' 91, ' 95,
97, 99 or 101. - tated so
that the resul P ﬁ%%lgg%gy Pm%rdﬁmﬁ Hgg{@g}ne s"ﬁ" nﬂﬁa%/cg@ e gﬁsﬁg&ﬁgdﬁgggﬂence of
t he correspondiCiyogaitivbdy ef thge:m:ntwn it ﬂtelannnatwy pbat bpeendard aaﬁmmewor Kk

regi on or constant doneg 0 i ncrease -Lif t he
anti body. See, t&hg 1que§3 eﬁ&ﬁ@@&gi&ﬁteﬁgtate%t%ﬁ@gégg ng%aﬂﬁ? tﬁ%ttfgfﬂi? at ed
by referenge. R t RH I mhin & te! RINEYR Kanif B 0dAbeXmi PhtHE 3t ABE SorddtRO can

be made to alter e i munogenicity of the 20 antibody, to provide a site
for coval ent omeﬂmrﬂlmdvaisgﬂncmmttumgnomamnmshmbedumug,lr@mblmem alter such

properties as | enent fi,xati.on, R bi nd According to the
i nventi on, ?‘ﬁ‘%? YENES: @Bﬂ)}‘oﬁﬁ'ﬂ}mﬁﬂ\’/ﬁmﬂﬁtyﬁo 68n§e? ﬁ%ﬁgggc%h% g’r nore of the
framework r egl Wshipih1BEn SR MRt BAIRe: A BEBbrhdr} RRnNaeableld $méigMabor S

[0190] In sone enbodi nents, there are from71 to 18, i ncl udi ng any nunber in

bet ween, ani no Paess §1999;alackses of al..dilouse/Genptico\and Jirangeeniesiph Reactieali he nut at ed

Ty L R R OORR L A o bR Bl A 211 o0

Further, any ofTecliifogititaal dvnstoseiiarti®oslqrsadsmic Ressqih9e). ds seine
substltutlons In some enbodi nents, 30 there are no nore than 5, 4, 2,
or 1 anmino aci GUORERRIS, ithe ansseBnBeEpmaL MMl havep dreried dl@ﬁ’tﬂ“ﬁB&P@s VO

03/040170 PCT/ P&;Q%eﬁ%ﬁpﬁy a targeting construct that encodes a heavy chain and/or a light

chain of interest. In a preferred embodiment, the transgenic animals comprise and

20 express nucleic acid molecules encoding heavy and light chains that specifically
bind to CD40, preferably human CD40. In some embodiments, the transgenic
animals comprise nucleic acid molecules encoding a modified antibody such as a
single-chain antibody, a chimeric antibody or a humanized antibody. The anti-
CDA40 antibodies may be made in any transgenic animal. In a preferred

25 embodiment, the non-human animals are mice, rats, sheep, pigs, goats, cattle or
horses. The non-human transgenic animal expresses said encoded polypeptides in

blood, milk, urine, saliva, tears, mucus and other bodily fluids.

Phage Display Libraries

[0181] The invention provides a method for producing an anti-CD40 antibody or
30 antigen-binding portion thereof comprising the steps of synthesizing a library of

human antibodies on phage, screening the library with CD40 or a portion thereof,

isolating phage that bind CD40, and obtaining the antibody from the phage. By



- 56 [0191] In another enbodinent, a fusion antibody or inmunoadhesin
maybe nmade that conprises all or a portion of an anti-CD40 anti body of the
i nvent i orwoloflkedo t o anot her pol ypeptide. In a preferred echatowesd] only
the variable domains of the anti-CD40 anti body are |inked to the

pol ypeptide. In another 5 preferred enbedb®ent, the VH domain of an
anti-Cb40 antibody is linked to a first polypeptide, while the VL domain

of an anti-CD40 ant.i body, is |linked.to a secand.. pol ypeptide that .associ ates
with the first %I%ﬁéﬁ?ﬁlﬁeoqeﬁnagpfg%éwp@%aleagirg?'hoia‘\]lﬁpoc{:i‘?‘f‘oftowsedﬂrrai ns can
interact with ongANPIRElechifiqhddddiisathe Bepyofihisliming binbn-hufhan anBidier
preferred enbogi ﬁger]t,gﬁ?}ﬁchquonai n iss separ a? ed fromn%he I\I/L d(g_mnai n by 10 a
| i nker such t hapmprsinyhumad invmudegtabulin lesivith CBX¥or anintigenirepaition Areof see
bel ow under Single Chain Antibodies). The VH Linker-V I is then
linked to the tOp%Fi‘/tSéBt“i“ﬁ%memPﬂ?s& %%?a."“%%“\{%bﬁg?f foducth bc%g%/hi&gﬂéesef ul for

directing & poliyppRaizedanintl; iSolRMORNANEGE $hd ek telel colls, iévesdé@randditbing the
pol ypeptide may be a therapeutic agent, such as a toxin row h factor or

ot her regul at oRNAdiwpreice dPNpgmplefyimedhe ghbdt 1éng & PHYER tang ygeringdhe
ey Fat et Gl AR BB . 1

addition, fusion an e crea

si ngl e- chai n aRechabinest aticCDA ketibotdies ofi hednwdniien majtieobitainedsiafthis wafy. one
wants to create a_divalent or polyval ent antibody _on a sinhgle polypeptide
chain, or if o @8%%%0%1W%@C§4@m@%?ﬂ?tib&demtof bfefdwe%g[ceagﬁ] To
create a signgl | L oMb b Dy on
fragmantsﬁgre gsgg#ic%%i#{:/é I {gg&ﬁgﬁ\é)ﬁtot eﬁﬂ%#%%%ﬁt nco%ﬁllng a flgxi%l-e

li nker, e.g., librcpil gpFyiphagadisplaptbrirs equerated usiGk Wmasdi )add VsuddNARat t he

VH and VL sequences can ressed cqnt.i S. si..ngl e-chai n, protein,
R e SR fn e R GT B ey el Ses b Draine iy ™ %5
et al., SciencgodeniddAichARnadl akd B inthS b@NTREre@he conthOCiallNabhilabfc ad.
Sci. USA 85:5879-5883 (1988); MCafferty et al., Nature 3487552-554

(1990). The si kijf reenérativgiphago displaydiprasees (o 6o thel Rhiarmacis RepombizansiBhgge VH

and VL are _used, .bivalkent, if .two VL e used, o walent, if
nore thantwo %(“é‘??;(y 5}453""‘{%(%’1‘%15% 3?‘?0%@@?01_8%(@@&%2@%?6 g?fgﬁ@alpilﬁge
anti bodi es may dhplg&kmnetabed noh240602))dheeetdof dr€ athbymbto@P A RAgkntOthaO
anot her nol ecul e. a?0193] I n ot her enbodi nents, other nodified anti bodies

maybe prepar edfeisbmsedéngsnfwm BMSPISERPS @n@wmgfsmmlﬁmes@(_ém"emlé§u| es.
R
92/20791, WO 92/15679, WO 93/01288, WO 92/01047, WO 92/09690; Fuchs et
20 al., Bio/Technology 9:1370-1372 (1991); Hay et al., Hum. Antibod. Hybridomas
3:81-85 (1992); Huse et al.; Science 246:1275-1281 (1989); McCafferty et al.,
Nature 348:552-554 (1990); Griffiths et al., EMBO J. 12:725-734 (1993); Hawkins
et al., J. Mol. Biol. 226:889-896 (1992); Clackson et al., Nature 352:624-628
(1991); Gram et al., Proc. Natl. Acad. Sci. USA 89:3576-3580 (1992); Garrad et
25 al., Bio/Technology 9:1373-1377 (1991); Hoogenboom et al., Nuc. Acid Res.
19:4133-4137 (1991); and Barbas et al., Proc. Natl. Acad. Sci. USA 88:7978-7982
(1991). ,
[0183] In one embodiment, to isolate a human anti-CD40 antibodies with the

desired characteristics, a human anti-CD40 antibody as described herein is first
30 used to select human heavy and light chain sequences having similar binding

activity toward CD40, using the epitope imprinting methods described in PCT

Publication No. WO 93/06213. The antibody libraries used in this method are



EMBO J. 13: 5303-9 (1994)), "Diabodies" (Holliger et al., Proc. Natl. Acad.
Sci. USA 90: 6444-6448 (1993)), or "Janusins" (Traunecker et al., EMBO J.
10: 3655- wO39/04@9®1) and Traunecker et al., Int. J. CancerCiRisppba1)7 7: 51-52
(1992)) maybe 5 prepared using standard nol ecul ar bi ol ogi cal techni ques
followi ng the teachings of the specifieabBon. [0194] Bispecific antibodies
or antigen-binding fragnents can be produced by a variety of nethods

i ncl udi ng fusion of hybridomas or |inking of Fab'. fr.agj ee,. e.0.,
Songsi vilai & peefrablscFClibgriespgsparp grecnog as @ﬁsﬁng m%l@égbﬂ,ﬁl%%(ost el ny
et al., J. Irngn ' : ) Warube BARKHILE A1 990)s RRCGHERhS et

ant i bodi es myméé%%g%@goiﬁﬁ@gﬁgﬁ%%u"Janusi ns. r( I n )some enbodi nent s,
the bispecifi gl ammBolY 212684 (OBWMT I sbFe patibtodydibrojrs preferablysge |1 n sone
enbodi ments, the bispecific a%ﬁ)ody has.a first heavy chain and a first
light chain frarsneensmedmamantRiasdhe 3ger 3 1 114 A78T,

3. 1. 1H- A78'L- VB84oY97 > ifa it BAMHd83 Ydoraihs dre sblcRd 3imiknd ndatci?21. 4. 1,
21.2. 1, 22?1. 1%?%1@1%—%&%%% 2?&5. 1, 3‘.) 25.1, 23.28.1, 23.28.1H DI16E,
23.28. 1L- C92A, eR@rifents ard ped@rmidd; inReidkK diffrder paizs of thairitially salested Ynand

[ aht chai n- and respaH sorapeb i D4 On R Tt R SR ey
monocl onal ant ic@xﬂﬁin%ﬁonsb%dcﬁﬁ&laﬁ?f%%ﬁﬁ@r ifapfve theqifalitssf theatybodsNthand. | i ght
chains. [0195] In sone enbodi nents, the nodified antibodi es descri bed above

are prepared asd Ny segmeus ofibe oreferreh ¥ AVarnaing) eap SpEndemdy mutsed: egi ons from

a human anti - 0 _pmonogcl.onal ib ov] her ei ] @ acid
sequence of° s&Y o%ﬁgﬂgli‘e %ﬁ??%%%§1,¥°§{/ﬂ%‘b‘g§%dgﬁég yo%é%g%?lgébu?:%ght chain
encoded by a 2%, i6lseinatie fiuthtida PueRsLregpmsitia®r affinitymatoekion af awivodissdy .

Derivatized and Label ed Antibodies [0196] . An, ant%'_-,CD40 ant i body or
ant i gen- bi ndi ngupag 8 ngRra) AmMENES FeFPeRei HHS EnHtgiRihy Mo LABPe| i nked to

anot her nol ecul e_(e. . ti (PNl i), : eral, the
ant i bodi es or 68%??%%’@%%?%%?%%@?%%}@% ag%?hﬁéﬁgwgﬂ%%f&o bi ndi ng 30

is not affectedomgisiesrlytolie Ve RS bw ¥t ICDRI, oespectivelh ethicigprimers bavk ngl vy,

the. antibodies and antibody portions of e.invention.are intended to
i ncl ude bdtth  ibsemcIPiked WAH TRRARIR PEFHES %Etﬂ? AT G CE RS A | bodi es

described hereip itié\;% %Qﬁcﬂy&feg’%ﬂﬁ%@{i&ﬂﬂ% enco®BVy BRI Ve Xasieifs infd)

anti body or antibo portion o ntion can be functionall | i nked
(by chenmical coupth rapdogemetiiansthase been intwodwed inge thea¥s ad/ot Vo DEF3

ot herwi se) 10 one OF 10! & 04 NG RS Y, Ao P dbls B 60-a5rcBRRIBE"
binding to CD40.
20 [0185] Following screening and isolation of an anti-CD40 antibody of the

invention from a recombinant immunoglobulin display library, nucleic acids
encoding the selected antibody can be recovered from the display package (e.g.,
from the phage genome) and subcloned into other expression vectors by standard
recombinant DNA techniques. If desired, the nucleic acid can further be

25  manipulated to create other antibody forms of the invention, as described below.
To express a recombinant human antibody isolated by screening of a combinatorial
library, the DNA encoding the antibody is cloned into a recombinant expression

vector and introduced into a mammalian host cells, as described above.

Class Switching
30 [0186] Another aspect of the invention provides a method for converting the
class or subclass of an anti-CD40 antibody to another class or subclass. In some

embodiments, a nucleic acid molecule encoding a Vi or Vy that does not include



bi specific anti body or a diabody), a detection agent, a cytotoxic agent, a
5 pharmaceutical agent, and/or a protein or peptide that can nediate
associ at ewofoswE70 ant i body or anti body portion with anot h@CTmsh®aube (such
as a streptavidin core region or a polyhistidine tag). [0197] One type of
derivatized anti body is produced by crossl®éktng two or nore antibodies
(of the sane type or of different types, e.g., to create bispecific 10
ant i bodi es). Suitabl ﬁa.cro sl inkers incl u(se t hose thfat are - ethods wel

het er obi f unct i ISR SCRNRC LT L OF Ga i ey g ehods ity by an
appropriate spagRfvd i tBe art. ThéBlBsiPheiaRes1gad thin ysiepatieUckiket 1d d aueisicer )
or honobi functional (e.g., disuccinimdyl suberate). Such |inkers are
avai | abl e from Riksagee@ivenceding a Comp &myforResksisaddmmpynoglobglin glesspr Anot her

type of derivatized anti.body is.a |abel ed i bo . t ion
agents with V\/nisélﬁc W-%?B%%F%Peé{ﬁ?}lﬁ%%’?% |%rgﬁ%%e#$?°§élﬂ%oflectqﬁeetﬁ&lt nventi on
may be deriyatiZaghrise¢h 0d@r UyUnhms sedtscitan®eiél SForl sxampty, ag anti-Opoescei n,

fl uorescein isothiocyanate, rhodani ne, .

5- di met hyl ani neantibadptiashwenedginglbnieM e be ¢laws switehebwranlgh. Furthghibgani de 20
phosphors and the |ike,. An_ant| an_al | z S t hat
are useful forcqﬁsgtsg&rtcplg A ,maQ{J‘%:ehlggg¥%§ornS’ 8&8@?%& f)'!éb%%% ?aasﬁgtﬁé/?’ CETHOM

- gal act osi dase, [glG1cb186G2Ss Anothat fethod fofrodmiag as mtibglyobte inwdntiase and t he
| i ke. When an antibody is |abeled wth a detectable enzynme, it is detected
by addi ng addi t¢oFRRIIsinEReRsHES IOhRE compTisesth sepyYfasolang? Budeie 26idr eact i on
product th C el : "%‘?@? W’bﬁ g radi sh
per oxi dasef{)s Sér}lggglﬁlg,a%t%ﬁ{;e}p g%(]ﬁ Ef%n 0 %gra%%%n pgratg%gl Z&Jﬁ%eﬂ&ﬁﬁ%@ .

di am nobenzi di nggltehsis of an anti-GID0ehtibedys tsodatingribelseegnastencdding thedé ect abl e.
An anti body can al so_be, | aﬁe&ed with biotin, and ddilgﬁecged tlglr.ough itndi rect
measur enent of %91 Hediingdhs ¥pseqHearhion STarTRYS CAFP AN ¢ BERYY haR RQpdgntye

| abeled with a gifRdRLEHHdel.dROYPERKbASAPIN-ANA: RO iticnAd ¥ hangeagdary
30 reporter (e.g., leucine zipper pait sequences, binding sites for
secondary ant i bambistrsct in eelllandicotdéatigg dlomantin€ D46 pitilgsty witly e desiredsisefpe.
enbodi nents, |abels are attached by spacer arns of various lengths to
reduce potgﬁti al, steri.c %z%r%nce. WO 03/ 040170 PCT/US02/36107 - 59
[0199] An anti - gized O¥&h also be labeled with a radi ol abel ed ani no
acid. The radiojoae] aabtheEwds aﬂpﬁoaﬁcibgmiwda@mﬂi feduaddminfebg@aetity 3 the
purposes. For instance, the radi ol abel can be used to detect )

CD40- expr essi ngdeimminézagon of pnfipodies. Bt #wiheyjasppsbet the inveahen direantibady t her

the radi ol abel . Ccal | o 3
(e 120 o abel 5008t DFIRAILGAAK AR BURA el PO ANERIGH 02! |

W098/52976 and WO00/34317 (which incorporated herein by reference in their

20 entirety).

Mutated Antibodies
[0188] In another embodiment, the nucleic acid molecules, vectors and host cells
may be used to make mutated anti-CD40 antibodies. The antibodies may be
mutated in the variable domains of the heavy and/or light chains, e.g., to alter a
25  binding property of the antibody. For example, a mutation may be made in one or
more of the CDR regions to increase or decrease the Kp of the antibody for CD40,
to increase or decrease Ko, or to alter the binding specificity of thé antibody.
Techniques in site-directed mutagenesis are well-known in the art. See, e.g.,
Sambrook et al. and Ausubel et al., supra. In a preferred embodiment, mutations
30 are made at an amino acid residue that is known to be changed compared to

germline in a variable domain of an anti-CD40 antibody. In another embodiment,



but are not limted to, the follow ng radi oi sotopes or radionuclides -- 3H,
14C, 15N, 35S 90Y 99Tc, 1111n 1251 1311 e e e v [0200] An anti-CD40

ant i body wear3alk@Eoo be derivatized with a chem cal group S®RCH/#92/36107

pol yet hyl ene glycol (PEG, a nethyl or ethyl group, or a carbohydrate 10
group. These groups are useful to inprowve 3%he biol ogical characteristics of
the antibody, e.g., to increase serumhalf-life or to increase tissue

bi ndi ng. Pharmaceutical Conpositions and Kits [ 020 he.invention al so
relates to conﬁB@iW%@"@éﬁ%ﬂFﬁe@a %MWI%#&%@SI@S&%F&W&R%%OW f or
the treatment o348 Sflparddno MRERiing HBIODR feBlondr if@fhewoklo repitiifof a

conpositions are useful "to treat; prevent, reduce the frequency of or
severity of i nfvaciablenpmiaig boutli agpnstantilomasid of acnamorkenali antibedy d4;1, fJflH-

treating a hype i f ' ‘ er, . includi [
reating o nYPeLpEel | ok e s AR TP RE 2045, 989 1

condi tions,s such 45 Ayperzd oM syndramoand3fsor, 28064t 28gs.1p23 0RIK-DIGE,
conbi ned i mmunodefici ency conditions, includi ng2 conditions 20 characteri zed

by neut ropeni a,23.28. HLAQRARL3.20 A c2 139 hh-RlUiErand 24} o bt anofher emppdisebnt wi t h

agoni st anti-CD4Q antibody .ther {.ncl . . i L E fi,. | MMUNE
enhancenent, | nanl?thOée gﬂgatlr%l eﬁ%%‘?k&?l#%%@?%f%%r@%&%%gk %%v@é’ﬁal s who
are i mmunosupprdssgd cohfPareaniy gerali@e irva CDRREverafamdwdzk 24gion of a
Hyperproliferative disorders that may be treated b aang nlg]\]scéI$1 nt'h- 0
25 antibody of Yakebleripeigin @ﬂwarbaawnpﬁ9lé|89@m&ﬁ§/secl¢°§%%°@rs §a s L actde
but are nofy | 198 584 32060168, 7d, 4404 SOUATRYS, /L4 L 200bRMICE0, SABE 17462,
pancreatic, breast,’ head, ~netk; Tivér, renal’, bvarian, prostate, .
col orectal, esoyhaged, 98gytemrdi0agercehqse nnclsimorlr seqxencelis priegentdddn SHQEH? s,

I , h .l eukeni | t] : i h
agoni St ant i O apt bG8k 2 2514 b Tnblnts 8% B S9g el 1o 207 8
carcinomas of thecbreagy, gPbeséfg, oo 1. and lung. [0203] Treatnent nay

>

i nvol ve adnini stfafion of éne’ orf 'nbre agoni st anti-CD40 nonoclonal
anti bodi es of t[8&89]nvErdriecmbodimant; thg Eamisivmadi regiohrisgmigitdsa that the fesulipg
03/ 040170 PCT/ US02/ 36107 . - 68 one.or wth a hg[hmaceut ically aCﬁgeot abl e
carrier. A5 usedHEVS; ﬁ,egl_on(ﬁ}l Fifet %ﬁ?}n@aﬁc{é{fge E‘?,U@Eto_ CEOUSPHIENE SERNS” any
and al | sol vent gne diASRBfaGbR thay R Fhile if @ HalGork ApidrbGCoRsthad doadeh ant i f ungal
agents, isotonic and absorption del aying a_%ent s, and the like that are
physi ol ogi cal | yincrsagethé balé-lifGofithe w@%?@sang ody. phres pric EGHT RubilicgtioneNept abl e
carriers are i hosphat ffer i | ycerol,
et hanol and t W Q@%aéso?ﬁgleﬁl L&OTRYY eldﬁ’ trlegerrl%%? h 3‘?8{6@3"? %eé( I onid

region or constant domain also can be made to alter the immunogenicity of the

20 antibody, to provide a site for covalent or non-covalent binding to another

molecule, or to alter such properties as complement fixation, FcR binding and

ADCC. According to the invention, a single antibody may have mutations in any

one or more of the framework regions, the constant domain and in the variable

regions.

25 [0190] In some embodiments, there are from 1 to 18, including any number in

between, amino acid mutations in either the Vy or Vi domains of the mutated anti-

CD40 antibody compared to the anti-CD40 antibody prior to mutation. In any of

the above, the mutations may occur in one or more CDR regions. Further, any of

the mutations can be conservative amino acid substitutions. In some embodiments,

30 there are no more than 5, 4, 3, 2, or 1 amino acid changes in the constant domains.

Modified Antibodies



many cases, it will be preferable to include isotonic agents, for exanple,
sugars, polyal cohols such as mannitol, sorbitol, or sodiumchloride in the
conposi t iwn.03/04ddé t i onal exanpl es of pharnmaceutical ly acceprashy3aobst ances
are wetting agents 10 or m nor anounts of auxiliary substances such as
wetting or enul sifying agents, preservatbées or buffers, which enhance the
shelf life or effectiveness of the antibody. [0204] Agonist anti-CD40
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ot her anti-neoplastic, anti-tunor, anti-angi ogenic or chenot herapeutic
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adm ni stered separatel.y. In e di nent.s...one . i anti - CD40
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of forms, for “exanple, liquid, sem-solid and solid dosage forms, such as
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or suspensi ons abl e pill r [ ; i 1eS. The
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therapeuti c apphd ¥atdogfainsdpiiadacon el 6fi¢ awbtizb te€ formos) dntibody bindinigisite.nin f or m
of injectable or infusible solutions, such as ., conposition jmlar to
those used for apether Rreferierhgrbodiniest the Vi dRmaR: is peparated P@rtﬁe&%a@%?y

adm ni stratjon i e i AN

i ntraperi fl gneala,lﬁllkgﬁug%@ﬁea(r’ NQ}XLQG%%@ g%}?e ergﬁcb%@ I ment ?H%%fl(esegﬁ%liogod-y is
admi ni st er ed byniatSinyle tham Amnihegliesh Bhe Vijlinked pantihodanothke linkedetodhe ed 30

enmbodi nent, the antibody..is adnhni stered.by i.ntr cul ar. or subcut aneous
i nj ec!t ion. WO G’Q%@ﬂéﬁ f@?f%&h%‘@i@? ant-lb%ii'lls t‘ﬁ%@néls T ﬁ"&?laééé’f’fyé’el_l’]“‘fe% -
conposi tions té@ﬁ@d-lﬂg/pergéé_?}ﬁ &8 o3 ligdde! @h@%@ly%%%\?ie%n%ﬁ@é tHePeui®@sighnt,i ons of

manuf act ure and storage. e conposition can be fornulated as a ~so] ution,
m croenul si on, suétsgser tokom grawth Gaterer other seghiatorypieteimdormey be adegsosticabl e

to high drug concentration. Sterile injectable solutions can be. prepared by
5 i ncor porati n@‘g?rﬁes“&ﬁff Wnéf’nt{hfl%% ??Fsﬁﬁé(lspgllﬁf;fir sélﬁﬂﬁfrﬁﬂﬁ?ralglﬁgan
appropriate  s@kNgiasi I additRnfusnCRibbdlad trbeQedtdiinashicintwo @puiszeRt ed
above, as required, followed by filtered sterilization. Cenerally,

di sper si ons ar eingleeghairantihpdies grr lpdied te pre aothasc Thisds wenigdlioes Varthio
SEAENGIE R AN e KRR
wants to create a bispecific antibody.
20 [0192] To create a single chain antibody, (scFv) the Vy- and Vy-encoding DNA
fragments are operatively linked to another fragment encoding a flexible linker,
e.g., encoding the amino acid sequence (Glys -Ser)s, such that the Vi and Vi
sequences can be expressed as a contiguous single-chain protein, with the Vi and
Vy domains joined by the flexible linker. See, e.g., Bird et al., Science
25 242:423-426 (1988); Huston et al., Proc. Natl. Acad. Sci. USA 85:5879-5883
(1988); McCafferty et al., Nature 348:552-554 (1990). The single chain antibody
may be monovalent, if only a single Vy and V. are used, bivalent, if two Vy and
V1 are used, or polyvalent, if more than two Vy and V are used. Bispecific or
polyvalent antibodies may be generated that bind specifically to CD40 and to
30 another molecule.

[0193] In other embodiments, other modified antibodies may be prepared using

anti-CDA40 antibody-encoding nucleic acid molecules. For instance, "Kappa



10 above. In the case of sterile powders for the preparation of sterile
injectable solutions, the preferred nethods of preparation are vacuum

dryi ng amaofiseenes dryi ng that yields a powder of the actiweTiusgr/adient plus
any additional desired ingredient froma previously sterile-filtered
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i ncorporated whik 1exghpiiem 53.ansh 36 ed-H 16, S.2BATIT A | TR0BS1 Ii:_slp 1t-abl et s,
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parent e al ol S SbhRRe b BB MG GRTELASy S Bl cFP IR o
i nactivation. pzbgleAgiitib@nRhod6ihdl WatilSRRRObIRdSe diffont BOnDEe iRt tepoy at ed
nto the 20 and light chains.

[0195] In some embodiments, the modified antibodies described above are

prepared using one or more of the variable domains or CDR regions from a human

anti-CD40 monoclonal antibody provided herein, from an amino acid sequence of

said monoclonal antibody, or from a heavy chain or light chain encoded by a

25  nucleic acid sequence encoding said monoclonal antibody.

Derivatized and Labeled Antibodies

[0196] An anti-CD40 antibody or antigen-binding portion of the invention can be
derivatized or linked to another molecule (e.g., another peptide or protein). In
general, the antibodies or portion thereof is derivatized such that the CD40 binding
30 is not' affected adversely by the derivatization or labeling. Accordingly, the
antibodies and antibody portions of the invention are intended to include both

intact and modified forms of the human anti-CD40 antibodies described herein.



conpositions. In certain enbodinents, an anti-CD40 anti body of the
invention is co-fornulated wth and/or co-adm nistered with one or nore
addi ti onawotoder@Epeut i ¢ agents. These agents include, w tRertusoz/adivati on,
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nore grow h factors or cytokines or theit %I+ surface receptors, such as
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radi ati on treat npositions of the invention may include a
"t herap. eutical P@% Ofkggﬂ/séﬁ%% t" or a "prophylactically effective
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effects. A "pr@ﬂm@th@wtbgﬂ E’(fectlve anount" refers to an anount
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ef fecti ve anmpurifiventionpeayitg]depystiasd indudadearessant dompeunds insduding provi de t he
opti mum desi redﬂuo?e%?&ﬁ”ﬁ?or@?cegl150t§10§:g a?eo%td'aﬁl or prophyl actic response).

For exanple, a single bo il stered: several divided doses can
be adm ni st er ec- dnmhﬁlmﬁﬁleolr-niﬁnleale@@@leomahlbﬁd@lphpwetrjrtﬁﬁﬁ,l leythsisddeiced or

| ner eased zaos ! r})?l%gpal'}o(rasd anb thg rlllﬁe eﬁh%gtqgéd% canfalso be labeled with enzymes that are

useful for detection, such as horseradish peroxidase, §-galactosidase, luciferase,
alkaline phosphatase, glucose oxidase and the like. When an antibody is labeled
with a detectable enzyme, it is detected by adding additional reagents that the
enzyme uses to produce a reaction product that can be discerned. For example,

25 when the agent horseradish peroxidase is present, the addition of hydrogen
peroxide and diaminobenzidine leads to a colored reaction product, which is
detectable. An antibody can also be labeled with biotin, and detected through
indirect measurement of avidin or streptavidin binding. An antibody can also be
labeled with a predetermined polypeptide epitope recognized by a secondary

30  reporter (e.g., leucine zipper pair sequences, binding sites for secondary antibodies,
metal binding domains, epitope tags). In some embodiments, labels are attached

by spacer arms of various lengths to reduce potential steric hindrance.



the therapeutic situation. It is especially advantageous to fornul ate
parenteral 15 conpositions in dosage unit formfor ease of adm nistration
and uni f owpiosp4aio dosage. Dosage unit form as used herei RCTAfS62/3610D
physically discrete units suited as unitary dosages for the manmal i an
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conposition co i.0g: . khody. A kit may include, in addition
to the anti bod%ﬁwﬂmaﬁc 85,1 Saa%llé ic or therapeutic agents. A kit can
al so include i ctd Qn [ e i diagnostic or.therapeutic. met hod.
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descri bed below. I n another preferred enbodi nent, the kit includes the 10
anti body &P a EWAFRSERRISHIONE atepisPii iuireat, PaeNenb reduse thediequenesr efips sevasitagent s
that can be u | . i . . Thi s inv. | O | so
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primary or combined immunodeficiency conditions, including conditions

20 characterized by neutropenia, in a mammal, including humans. Subjects for
treatment with agonist anti-CD40 antibody therapy include any subject in need of
immune énhancement, including but not limited to the elderly and individuals who
are immunosuppressed, for example due to chemotherapy.

[0202] Hyperproliferative disorders that may be treated by an agonist anti-CD40

25 antibody of the invention can involve any tissue or organ and include but are not
limited to brain, lung, squamous cell, bladder, gastric, pancreatic, breast, head,
neck, liver, renal, ovarian, prostate, colorectal, esophageal, gynecolpgical,
nasopharynx, or thyroid cancers, melanomas, lymphomas, leukemias or multiple
myelomas. In particular, human agonist anti-CD40 antibodies of the invention are

30 useful to treat carcinomas of the breast, prostate, colon and lung.

[0203] Treatment may involve administration of one or more agonist anti-CD40

monoclonal antibodies of the invention, or antigen-binding fragments thereof,



effective in inhibiting abnormal cell growth. Many chenot herapeutics are
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recited in the dntbbdes afithk irsfention can be used as a vaccine or as adjuvants to a vaccine.

20 [0205] The compositions of this invention may be in a variety of forms, for
example, liquid, semi-solid and solid dosage forms, such as liquid solutions (e.g.,
injectable and infusible solutions), dispersions or suspensions, tablets, pills,
powders, liposomes and suppositories. The preferred form depends on the
intended mode of administration and therapeutic application. Typical preferred

25 compositions are in the form of injectable or infusible solutions, such as
compositions similar to those used for passive immunization of humans. The
preferred mode of administration is parenteral (e.g., intravenous, subcutaneous,
intraperitoneal, intramuscular). In a preferred embodiment, the antibody is
administered by intravenous infusion or injection. In another preferred

30 embodiment, the antibody is administered by intramuscular or subcutaneous

injection.
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preferred route/mode of administration is subcutaneous, intramuscular, or
intravenous infusion. As will be appreciated by the skilled artisan, the route and/or
mode of administration will vary depending upon the desired results.
[0208] In certain embodiments, the antibody compositions active compound may

25 be prepared with a carrier that will protect the antibody against rapid release, such

as a controlled release formulation, including implants, transdermal patches, and
microencapsulated delivery systems. Biodegradable, biocompatible polymers can
be used, such as ethylene vinyl acetate, polyanhydrides, polyglycolic acid,
collagen, polyorthoesters, and polylactic acid. Many methods for the preparation

30 of such formulations are patented or generally known to those skilled in the art.

See, e.g., Sustained and Controlled Release Drug Delivery Systems (J. R.
Robinson, ed., Marcel Dekker, Inc., New York, 1978).
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R s
usi on toxin

(Imperial Cancghy %E%dFﬁ?@(ampag’v@Qﬁ%lrfe%ﬁgMor AaRiARblcRabier
Hughes- Cancer Ye??l | - P97 ar ker Hughes Cancer Center), GW 282974

(d axo), KT- 83&drieKyBheacodipotat I@md athet imEEREdimtyaE desiesd) Say alsokarnelisedsnt r o de
ImTunoI0|aI\/becuIar e and ot her R-inhibitin can
be used ign t he ﬁflé’ééﬂft Slg‘?ﬂng%%ﬂ‘} ‘Eﬁ?saeﬁogg’f?ﬁ?f%]ﬁo %Ff%ébﬁ’;cg@f%}&i (%9%‘9 >
[0219] VEGs 'nlﬂit@'t Qhbi ecicé)dleteWBbQ thelehpetth® ad@iFhistidti6R GBe &HugP0l nCc. ), SH
268 (Schering) NX’ NeXstar) can also be combined with the

conpound of t hmm:udwe:an be m:cemqraind witEGEcipisntsindsed wrthe fugrefiipesstible, for

%SF})L;: (r)]nWS) S_Zt%ég‘%ééﬁ%e?l I Sh d Ma k}l%sg’ eh%%%&;“smgg&}é’)gg@ﬁ)%%’( publ i shed

August 17, 19%)hke\/\@09£ﬁ1§1114,%2a@@mbbmmwdh@ﬁ@eﬂﬂnﬁrbﬂothmsa artietabd St at es
Patent 5,834,504 (issued Novenber 10, 1998), WO 98/ 50356 (publ i shed

Novenber 12,  adoystratiansietagbameecsiy éneoas pgomppynd withy eirondaipisies

1999), Uni at es 23, 1999), United
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98/ 02438 ( publ P%rnﬁeﬁlt;%ﬁﬁuéwe@azn em?@@ﬁ)em( ?32)7‘@5“1{ ﬁ?fg‘%o *?frsth%li“’i\‘b?‘? Isg
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known in the art that can enhance an immune response against tumor cells, e.g.,
20  IFN-B1,IL-2,IL-8, IL-12, IL-15, IL-18, IL-23, IFN-y, and GM-CSF. Such
combination therapies may require lower dosages of the anti-CD40 antibody as
well as the co-administered agents, thus avoiding possible toxicities or
complications associated with the various monotherapies.
[0211] Agonist anti-CD40 antibodies of the invention and compositions
25  comprising them also may be administered in combination with other therapeutic
regimens, in particular in combination with radiation treatment.
[0212] The compositions of the invention may include a "therapeutically
effective amount” or a "prophylactically effective amount" of an antibody or
antigen-binding portion of the invention. A "therapeutically effective amount”
30 refers to an amount effective, at dosages and for periods of time necessary, to
achieve the desired therapeutic result. A therapeutically effective amount of the

antibody or antibody portion may vary according to factors such as the disease



t hose indicated in WD 98/ 02434 (published January 22, 1998), WD 99/ 35146
(published July 15, 1999), WD 99/35132 (published July 15, 1999), WD

98/ 02437 wpmalkhiizhed January 22, 1998), WO 97/13760 (publ ipemasoRpsint 17,
1997), WO 25 95/19970 (published July 27, 1995), United States Patent
5,587,458 (issued Decenber 24, 1996), ané3United States Patent 5,877, 305
(i ssued March 2, 1999), which are all hereby incorporated herein in their
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normal refer en%aélrtée,tﬂﬁng&%éﬁd’ S eﬁ%ﬁﬁ?‘?g‘%’?ﬁs %ﬁné’ﬁrﬂgg}l?f@tef%eovﬁf g oK they .
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anti body. In one
therapeutic effect in association with the required pharmaceutical carrier. The

20 specification for the dosage unit forms of the invention are dictated by and directly
dependent on (a) the unique characteristics of the anti-CD40 antibody or portion
and the particular therapeutic or prophylactic effect to be achieved, and (b) the
limitations inherent in the art of compounding such an antibody for the treatment
of sensitivity in individuals.

25 [0214] An exemplary, non-limiting range for a therapeutically or
prophylactically effective amount of an antibody or antibody portion of the
invention is 0.025 to 50 mg/kg, more preferably 0.1 to 50 mg/kg, more preferably
0.1-25,0.1to 10 or 0.1 to 3 mg/kg. It is to be noted that dosage values may vary
with the type and severity of the condition to be alleviated. It is to be further

30 understood that for any particular subject, specific dosage regimens should be
adjusted over time according to the individual need and the professional judgment

of the person administering or supervising the administration of the compositions,



antibody is directly |labeled with a detectable |abel. In another

enbodi nent, the 25 anti-CD40 anti body (the first antibody) is unlabel ed and
a second wpotosloedyo or ot her nol ecul e that can bind the antCTAB4D3@nt i body
is |labeled. As is well known to one of skill in the art, a second anti body
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metabolites, intercalating antibiotics, growth factor inhibitors, cell cycle inhibitors,

20 enzymes, topoisomerase inhibitors, biological response modifiers, anti-hormones,
e.g. anti-androgens, and anti-angiogenesis agents.
[0217] Anti-angiogenic agents, such as MMP-2 (matrix-metalloproteinase 2)
inhibitors, MMP-9 (matrix-metalloproteinase 9) inhibitors, and COX-1I
(cyclooxygenase II) inhibitors, can be used in conjunction with an anti-CD40

25 antibody of the invention. Examples of useful COX-II inhibitors include
CELEBREX™ (alecoxib), valdecoxib, and rofecoxib. Examples of useful matrix
metalloproteinase inhibitors are described in WO 96/33172 (published October 24,
1996), WO 96/27583 (published March 7, 1996), European Patent Application No.
97304971.1 (filed July 8, 1997), European Patent Application No. 99308617.2

30 (filed October 29, 1999), WO 98/07697 (published February 26, 1998), WO
98/03516 (published January 29, 1998), WO 98/34918 (published August 13,
1998), WO 98/34915 (published August 13, 1998), WO 98/33768 (published



untreated. If the total level of CD40 is to be neasured, the cells are
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descri bedwelwe®en170 The total |evel of CD40 in the treated PeTgse2/s4187
untreated cells is conpared to determne the effect of the test conpound.
30 [0226] A preferred i munoassay for neasaFing total CD40 levels is an
ELI SA or Western blot. If the cell surface level of CD40 is to be

measur od usi ng SHEbE DRDABPEST Sl T &5h) a0y, Firorb Pilell oacaye

descri bed abovepyphichidf 606, 0% (Pmyﬂe@mwﬁ 994§iqilﬁépeaﬁlm&ncehwhcaﬁumf ace
| evel s of CD40 ‘i ncl udes t he eps of labeling the cell surface rote| ns

with a get ect eﬂille78186(peﬂ>hshs¢|&lﬂ}'é§ 1199).i WO0/a97 P (publishebMea Gl pl 1Wé) t he
CcD40
Anot h\(,a\llrt pr 21? er %&@%ﬁﬂ@h@%@ %P‘Brr%dg?@}m ni Ay 895 ? gélg g@g%}?e?ﬁcﬁ%ne

e.g., cell §Uffﬁ9<99% |W®699$2966$ (plhmlsﬁédnﬁlellmngwmlmmh@mﬁ@ﬁayAppﬁmmS such
as ELI SA, RIA Western blo I mmunohi st ochem stry, cell surface | abeling

of integral nere. d?(éT/@%%/@l 118 (Giked Tulyrdhy AB%)eEPT@P?@t FaipntArpligaian Naown in
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to determ ne whet

20 a tunor expresses high | évels of CD40, which coul d
be indicative t%&ﬁattvieeto themgheri rsatrig-nmetalipprottimases (iea VMR- 1VMMP -ArviMR=tq

anti body. Furt e fect
o the 17 bt mentNF o AFTE: MES AT gug o B AR Fly NI e @Mﬂ?ﬁ’z
tumor. The di agggad sﬁecﬁmémﬂl R MBI iEbieR dsdfll indhé pfemmenwﬁabﬂnarem
ti ssue or cell expresses |nsuff| cient levels of CD40 or 25 activat ed Cch™4o0,

and thus is a c3¥® B& -85, RSeki-0%3%: and the camppyadsiregjtedrp thedplowing list:
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| evel s or

amino]-propionic acid; 3-exo-3-[4-(4-fluoro-phenoxy)-benzenesulfonylamino}-8-
20 oxa-bicyclo[3.2.1]octane-3-carboxylic acid hydroxyamide; (2R, 3R) 1-[4-(2-
chloro-4-fluoro-benzyloxy)-benzenesulfonyl]-3-hydroxy-3-methyl-piperidine-2-
carboxylic acid hydroxyamide; 4-[4-(4-fluoro-phenoxy)-benzenesulfonylamino]-
tetrahydro-pyran-4-carboxylic acid hydroxyamide; 3-[[4-(4-fluoro-phenoxy)-
benzenesulfonyl]-(1-hydroxycarbamoyl-cyclobutyl)-amino]-propionic acid; 4-[4-
25 (4-chloro-phenoxy)-benzenesulfonylamino]-tetrahydro-pyran-4-carboxylic acid
hydroxyamide; (R) 3-[4-(4-chloro-phenoxy)-benzenesulfonylamino]-tetrahydro-
pyran-3-carboxylic acid hydroxyamide; (2R, 3R) 1-[4-(4-fluoro-2-methyl-
benzyloxy)-benzenesulfonyl]-3-hydroxy-3-methyl-piperidine-2-carboxylic acid
hydroxyamide; 3-[[4-(4-fluoro-phenoxy)-benzenesulfonyl]-(1-hydroxycarbamoyl-
30 1-methyl-ethyl)-amino}-propionic acid; 3-[[4-(4-fluoro-phenoxy)-
benzenesulfonyl]-(4-hydroxycarbamoyl-tetrahydro-pyran-4-yl)-amino]-propionic

acid; 3-exo-3-[4-(4-chloro-phenoxy)-benzenesulfonylamino]-8-oxa-



[0229] The anti bodi es of the present invention can also be used in vivo to
identify tissues and organs that express CD40. In sone enbodi nents, the
ant i - CDAOWB03amili7hodi es are used to identify CD40-expressipag/usomdsig? One
advant age of using the human anti-CD40 anti bodi es of the present invention
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response to the antibody upon WO 03/040170 PCT/ US02/ 36107 -
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agent, such as adol i ni um c or .

O her | abeli ngl%a@ﬂ 1§, St }h&? Ry S%tﬁattcﬁ%uml?ﬁ ﬁ%?déﬁgg%%%%oés such as
(err)Tc. |n angtdpforpiebsistiseE Biich astﬁmv-armmbamé@ EGR adiibddies) dnld maeanésabat ed
and will be inmaged by adm nisterin second anti bo

| |
that is detectabi EGEd%IHﬂlﬁiatOI%aVE‘BF g‘éﬁgﬂﬂéf anpihelia) yféﬁtpf {toﬁgosu%ﬁu ©
enbodi ment,,, a bl gRgYe }e%eé{g}sae{n@%g%%@%]thﬁ%aﬂ ‘tﬁF}b’E"Cﬁ: ded @fb@ﬂ@ce whet her the
pr

tissue of 1t erBst- Ex ses er apeut | thods of Use 231] In
anot her aspect ,inhibit&8}suoh apbfgunﬂeﬁoledmsanaunbccdlmhhtdﬂsd tftha srb&B@ IgEEPLOL,

ti-CD40 ti bod f the_ i t 3 t t
St body of ¢ hor drseimie. SEROEE NI rrsriecs, Bt S RAGHRE 4 A o an
| that baray
ggm. ste?ede?gﬁgﬁiﬁ 1%%?1 2 95@ m@gblgﬁé&m,}m 139Sglg)malte 98‘/@?0%& us or
rhesus nonkey) (pablished Apnh&rl)Q%);NgSG%éO?dB‘l&wbémhe WZQD&Q%),CW Hﬁlﬁﬁ
di s . Such I ti
ef {1 cacy o> andiEuPEStor /T Gveres: 1 Bbae i Shiieiah BRaRRet' | ;

anti-CD40 anti Sﬂéd rebén t%%hﬂbl?ﬁsede@,éhﬁéa IRreif. UEG@RT-mMIﬁhr?dg‘eﬁfsindlﬁwbm argary
and/ or conbi ne nodeficiencies, includin endent

i mmunodef i ci enapt Viirtited iy, see mlogmlglyal. dnighadies d agtiG &2Mab (ImClone
| mmunodefi ci enc§/y’stemsltncorp§rate%?%ﬁlﬁ%‘kA@fe%)ﬁCel @%@n@éﬂz?f ER$5-7200 (Merck

KgaA), EMD-5590 (Merck KgaA), MDX-447/H-477 (Medarex Inc. and Merck

20 KgaA), and the compounds ZD-1834, ZD-1838 and ZD-1839 (AstraZeneca), PKI-
166 (Novartis), PKI-166/CGP-75166 (Novartis), PTK 787 (Novartis), CP 701
(Cephalon), leflunomide (Pharmacia/Sugen), CI-1033 (Warner Lambert Parke
Davis), CI-1033/PD 183,805 (Warner Lambert Parke Davis), CL-387,785 (Wyeth-
Ayerst), BBR-1611 (Boehringer Mannheim GmbH/Roche), Naamidine A (Bristol

25 Myers Squibb), RC-3940-I1 (Pharmacia), BIBX-1382 (Bochringer Ingelheim),
OLX-103 (Merck & Co.), VRCTC-310 (Ventech Research), EGF fusion toxin
(Seragen Inc.), DAB-389 (Seragen/Lilgand), ZM-252808 (Imperial Cancer
Research Fund), RG-50864 (INSERM), LFM-A12 (Parker Hughes:Cancer Center),
WHI-P97 (Parker Hughes Cancer Center), GW-282974 (Glaxo), KT-8391 (Kyowa

30 Hakko) and EGF-R Vaccine (York Medical/Centro de Immunologia Molecular
(CIM)). These and other EGF-R-inhibiting agents can be used in the present

invention.



30 deficiencies, and X-linked SCID (conmon ganmma chain mutations). In sone
enbodi nents, the anti-CD40 anti body is admnistered to treat a subject who
is i murweupprEssed, for exanple due to chenot herapy, or Poagsam3diinnune WO
03/040170 PCT/ US02/ 36107 - 72 debilitating disease, including any
acquired i mmune deficiency disease, such & -H V. In some enbodi nents, the
anti-CD40 antibody is adm nistered to enhance the imunity of an elderly

ront & subj octORD ACE AR af Sy - Phasy broqsd Gl lesa Bt 1©

infection. In 9gaps@RRAG, HRINK-188sNERREAGA ks REhbiHMGvidnihkegipodid t he

i nvention nmay be adm ni s_f ered prophylactically to a .sutzj ect who, Dbecause of
age, illness ofthgamesent inpesionh dAHGH inhébitoussave gesasibed i forrmxempicon WO prevent

or to reduce t er ..qr verlt f Jjaf.ections., 10234) I n sone

embodi nent s, tﬁ§/2§%%’@ﬁeék%wgﬁ\?%%%ﬁ? @’ BG%Iﬁ% a&pgﬁl é@%gaglﬂrb subj ect who
has a hypemspr olpicfrersioioomodl (e dedy: 3,[198351n WO somes BBobliisied iuguithe,

anti - CD40 antlbodg/)tls adm ni stered to treat a sub t who has a tunor. In

| ec
sone embodi mentl895) MEO P0iedA22 @ublidhed Respmbere?, 1PR9), b@ﬁ@d Stasdiatfdht s, the

tunor is a C4 ive. I olid
tunor such as Sﬁ%%@ I.Sglfeﬁl-li\zoglr?%n%gp %3?2@2?%6 gg}rz]slogg? ﬁé%ed%&o%@% })%’y IS
admi ni stered t Q9g8)puhitedBtavdd Patens 5 883,U P (issubdMadrsh EGOOHY Ukited Stasame
enbodi nents, the anti bodx inhibits cancer cell proliferati :)Yn ig i bits or
prevents an i RécBba.83¢.0 Qﬂwdmﬁfhg?’:dl”%)@w}’@&, Statrs /Fetent 492483 (B¢ ease
in tunor i ght o] . i ML?E ith

anti - CD40\&§nti &%nglwbg%twg%ﬁ;ﬁg%%{#%% 0 %ﬁ’?@ﬁggevm)?%&ﬁ%ﬁg ude, -but
are not |i m t edpubdish@b$épterhisertlBat 99TV Cok22 596 (pupizbedlme 20219979, Whi n

cancer, |lung cancer one cancer, _pancreat i ski. ncer ,..cancer
of the head an&sﬁégﬁ% Mmeweﬁtlpggcwgﬁgﬁéﬁé%@@bmw2%’ancer,
ovarian cancer,job@Cih 90AB95S ubAREArAH 8 MOBNAIG WesoHm 4t Bt ancer,

gastric cancer, coforectal cancer, colon cancér, breast cancer, gynecol ogic
tumors 25 (e. gJanuare?2,i998)% rl offwhichcae ncomporatest hareia i teirmpitizgties bbes,

carci noma _of the. endopetriu carci nhona o ervi.x, carcinoma of the
vagi na or ‘car cir?lfSWEC%fBE’FHEX%%HI%‘B@OB’&‘?B%?E%%’%ﬁfgméﬁ’btﬂf?aﬁﬁéﬁ mctg]ﬁ(?é‘?ﬁelgf t he
smal | i ntesti NgyycaAnk e Mzsatzf(gffrram@ar AP VEGH @6hdforfhl antfHag @ Geheritésh,
thyroid, parathyroid or adrenal glands), sarcomas of soft tissues,

| eukeni a, nyel dng; anduAngiqaymeny sinbiratic ribaree from Rivezgue apdChiren. TEhase avd of

Bl

ErbB2 receptor inhibitors, such as GW-282974 (Glaxo Wellcome plc), and the

20 monoclona] antibodies AR-209 (Aronex Pharmaceuticals Inc.) and 2B-1 (Chiron),
can furthermore be combined with the compound of the invention, for example
those indicated in WO 98/02434 (published January 22, 1998), WO 99/35146
(published July 15, 1999), WO 99/35132 (published July 15, 1999), WO 98/02437
(published January 22, 1998), WO 97/13760 (published April 17, 1997), WO

25 95/19970 (published July 27, 1995), United States Patent 5,587,458 (issued
December 24, 1996), and United States Patent 5,877,305 (issued March 2, 1999),
which are all hereby incorporated herein in their entireties by reference. ErbB2
receptor inhibitors useful in the present invention are also described:in United
States Provisional Application No. 60/117,341, filed January 27, 1999, and in

30  United States Provisional Application No. 60/117,346, filed January 27, 1999, both

of which are incorporated in their entireties herein by reference. The erbB2

receptor inhibitor compounds and substance described in the aforementioned PCT



| ynphoma, cancer of the bl adder, |iver cancer, renal cancer, cancer of the
ki dney WD 03/040170 PCT/ US02/ 36107 - 73 or ureter (e.g., renal cell

car ci nomewoaganeiimonma of the renal pelvis), or neopl asns ofPCTtuse2/a@nt r al
nervous system (e.g., primary CNS | ynphoma, spinal axis tunors, brain stem
gliomas or pituitary adenonmas), glionma ereBi brosarcoma. [0237] The anti body
maybe adm ni stered fromthree tinmes daily to once every 5 six nonths, and
preferably may be administered via an oral, coslal . _buccal i&ltranasal,

i nhal abl e, i nt epplisaters, Ustiiratantsn awliyS. PrRVSipRA aolliations PR HER AR PIher

i ntratunor, transder nal I rouk e T i Fithehe

adm ni stered E%IHP?I}H%&% %u}%?%hg%atn@ghﬁg}e %ﬁgggﬁdﬁ?g’%’yﬁ?&ﬁg&k ally will be
admi ni st ered f@bmﬁsund ¢fite preséri énventimt ini scpndesenyitipthe\present nvetionhe

anti body causes the tunpr or cancer, 10 to s r ow or ,to.decrease in
wei ght or vol u,ﬁgz_zoﬂ-hMbwa@gegﬁﬂmé@%ﬁnu@@’g@ﬁm\&%s|anﬂgﬂﬁl'}fﬁﬁ${é range of
0.025 to 5Q ng/ f .0 50 ng/ kg, nore preferably 0.1-20
ng/ kg, O. 1?’10 %g%&sg@%?iso@ﬁn@%gh%?@be%dé% nore preferable 0.1-2 ng/kg.. The
anti body can al so be adm ni stered prophylactically. [0238] In sone

enbodi ment s, t MHagmnsiic Mod®danfUseody i s adninistered as part of 15 a

therapeutic reginmen that includes one or nore additional antineoplastic
drugs or ol eGod2§ tIn another dspext, thh invienoraprioyisles graghostie magthads. dibs grtder ,

such as cancer or a tunpr. enpl.ary anti or_.agent s, i_ncl ; .are not
i ted o m gt EamtbienFrrbeien e dn Bt o REBRIcR MR sk P

i ntercal ating 3Nt ondEARbANIAL HRY invéitidh Préades a wethbd yalisgrosinglthd or s,
enzymes, topoisonerase inhibitors, biological 20 response nodjfiers, -

anti - hor maroes, pkésensseorilodation of e CDARtaxpressing Sy aisehiset ininged Hietests,

genetic therapeutics. and anti-andr.o ﬁp,g)éi nts,
the anti-CD40 ;EH{T}PHB%QP%&%}Erﬁfﬁ?JS?%%Sgé\% té%dggﬁtgrt]%r ﬁ%ﬁ%?’?séﬁng age{nhtlg? such
as adrianycin Qipieadioh of ED46 ArheRUBEE By dcAzhpdyheratis, antibedpinsi boghd,0
therapy is perforned along w th radiothera

_ r p,%/, chepot herﬁ%ﬁ grPhOt .dénam'c 25
therapy, surgeropmpering fsrcxprestipiithie sy ect Y %@ﬁ%’fé‘rﬂ%@? e, CorHal° Wi - cp40
anti body is adgmﬁ‘]:d?ter %i‘é%rlsc%gl ﬁ%gfﬁs%}é}[a%rfb%gﬁéﬂgf‘tﬂ!ehﬂﬂ&ﬂ bodi es. For

exanpl e, the admnistered wth antibodies that
are known 1 i Mbpdi]t THewa®iFrCDAO artitodiesceh be psedl in heoavéntionalSupimeassabodi es

i nclude, but are-not limted to, an i bod iL,nhi bits CTLA4, erbB2
receptor, EG- RPCIP@gal‘P%th@Bi@lE‘POW\ﬁ%%A’ f"@)é%}éihﬁl }‘ﬁbst_ﬂ)sr?ﬂeenbod! ments, the
anti - CD40 anti qﬁﬁ‘?fuﬂoﬁiskcﬁ:ﬂ%ﬁﬂy}’%@teﬁl 1686 iBlnABBbrec ati?ﬂgu’l'ﬂé Mei-0Da0 a

u

toxin, or is a ston protein’conprising a toxic 03/ 040170
PCT/ US02/ 36107 antibodies of the invention can be used to detect CD40 from humans. In another

embodiment, the anti-CD40 antibodies can be used to detect CD40 from Old

20 World primates such as cynomolgus and rhesus monkeys, chimpanzees and apes. |
The invention provides a method for detecting CD40 in a biological sample
comprising contacting a biological sample with an anti-CD40 antibody of the
invention and detecting the bound antibody. In one embodiment, the anti-CD40
antibody is directly labeled with a detectable label. In another embodiment, the

25 anti-CD40 antibody (the first antibody) is unlabeled and a second antibody or other
molecule that can bind the anti-CD40 antibody is labeled. As is well known to one
of skill in the art, a second antibody is chosen that is able to specifically bind the
particular species and class of the first antibody. For example, if the anti-CD40
antibody is a human IgG, then the secondary antibody could be an anti-human-

30 IgG. Other molecules that can bind to antibodies include, without limitation,
Protein A and Protein G, both of which are available commercially, e.g., from

Pierce Chemical Co.



74 peptide. The anti-CD40 anti body or anti-CD40 anti body fusion protein
directs the radiolabel, inmmunotoxin, toxin or toxic peptide to the tunor
or cancerwoaBlo4oirm a preferred enbodi nent, the radi ol abelPCTIuURORBADDXI N,
toxin or toxic peptide is internalized by the tunor or cancer cell after
the anti-CD40 anti body binds to the -5-CB#0 -on the surface of the cell.
[0240] In another aspect, the anti-CD40 anti body can be used
therapeutically to_ induce apoptosis Q ecific cells iin,a patient. In
many cases, thio%?él]l §ugtg\9]§é§§rgs t%%Fshe Bg%@g%ri%‘:%}’rd@r%%m’i’g%l}%v “Runor cells.
Thus, the inventd | deg i iRAeE O EnzyhidE Yirb et RPEBEMRS g ofYcent

adm ni stering g?]slcgﬁ?ﬁ%%ﬁaﬁtiﬁdy tg a gg{%i_gﬁt ingirigge 10 thereof.
[0241] | n anot heiterkdpdahinesdent inatesinlsiand rasticactivie materiaks Hxamplesad siitabde er i ng

an activating anti-CD40 anti bo to a. patigni. to increas Ivity.
An anti- CD40 &REYBEdciide %Fﬁ?fﬁi%g‘? Brragdar H&Bh’ée ﬁ?osﬁﬁ%%seo?ﬁé%g’%cﬁéoer éi t hat
i ncrease 0 kb 0% shi N2 RehBlexaiatRgees of
CD40L t ha?ggct ia\i?é;‘t%fg}{bl%es%ég{’a{ag%?%]o?ls nlf%lééjngggnbod?rr?g%t S, 9teﬁe anti-CDb40
anti body i s adnireptstidindsiotin tind sridin/oetinnexemplds pf suiable flusresaent apgierads ng

agents, including, wt lim,itation I.LFN- 31, .1 L-2. |L- -.12, 1L-15,
IL-18, IL-23, |1¥3E%‘%m‘g%ﬁ%e€%e&%‘.’refcﬁﬁhgfoﬁeﬁceé%%h‘é?%’%‘a%‘%&%?@mé&human

agoni st ant i - ClQ @Bt edandhe fiiereddin, AAYI tHIBrils otisia@oaytiain; adpxanaple t o
enhance the efficacy of a vaccine. Wien used in this way, the anti-CD-40
anti body acti vafeduaipeecephmateriabjanlugdeskiainolpgndcaamples of sitablg 17g10BCH | s
dendritic cells and.nonocyisesiiass as enhancing the production of

i mmunonodutat OW%%arlé%CS'I“gés(, Esugh %@j&it oki nes and chenoki nes. The .

i munost i mul at qoa4gf flaGthefenibbeintsts, ODUY canbaassaged inea bivivgival saagiebge of 25
t he vaccinated subject to the vaccjne ant%é;en. a%5)244]64n_}611n0t her . aspect,
the invention peawrdken inpardssRyrEHizEE P4 stargards labsled with@ detsctabeacci ne
for cancer of T buedhlshGnfBlid WIEIINRBRYy. RGRRIUATNLSiolbhEaTE hod
dendritic cells froma cancer patient are culture or 1-5-days wth tunor
| ysate or honogemplecthetlatmaded CBHO stakddriieshdithie anti-gH) 4 dntibody amtchmbinedand, or

30 tunor specific antigens (e.d.,.  pep}ides, .idiot ) nd.1-10,ag/ mM of an
anti - CD40 13ant itb%EF?F’“"!fr?él‘%tl?gFSr&am %@Q@gﬁ?%&o é@n‘%ﬁ%@?&@&@gy Hre
re-injected int a hasHAhe bR dicdl YiRplelifTHvBReeSponses,
particularly andtglteﬁﬁgnr?gr Tlé%%h}oggg%iés%ﬁs@ WO 03/ (5%%170 PCGJ'II'/ USOZ;3 6107 - 75

Monocyt e- der i ventogtetiomadl té theaaidust élabeleCDH0 stapdardthound tathe lbuti-6B40 ned from
a

antibody.
[0225] One can use the immunoassays disclosed above for a number of purposes.
20  For example, the anti-CD40 antibodies can be used to detect CD40 in cells in cell
culture. In a preferred embodiment, the anti-CD40 antibodies are used to
determine the amount of CD40 on the surface of cells that have been treated with
various compounds. This method can be used to identify compounds that are
useful to activate or inhibit CD40. According to this method, one sample of cells
25  istreated with a test compound for a period of time while another sample is left
untreated. If the total level of CD40 is to be measured, the cells are lysed and the
total CD40 level is measured using one of the immunoassays described above.
The total level of CD40 in the treated versus the untreated cells is compared to
determine the effect of the test compound.
30 [0226] A preferred immunoassay for measuring total CD40 levels is an ELISA or
Western blot. If the cell surface level of CD40 is to be measured, the cells are not

lysed, and the cell surface levels of CD40 are measured using one of the



peri pheral blood sanple by culture in IL-4 and GMW CSF. Dendritic cells also
can be derived fromthe bone marrow of a patient by nmagnetic purification
or sorti nyo 0sf4@DB4 positive cells, followed by cul ture i mCrizse2/asd7 GVt CSF.
5 CGene Therapy [0245] The nucleic acid nol ecul es of the instant invention
can be adm nistered to a patient in need7ohereof via gene therapy. The
therapy nay be either in vivo or ex vivo. In a preferred enbodi nent,

nucl ei ¢ aci d nol ecul es encodj n oth a heavy . chain an Light. chgin are
adni ni stered t nAUBAASBitdesqripe aﬁ%‘fee %P@?%T%‘éaml‘éloéﬁ% CASRIRE ) of ¢
acid mol ecul es gpf AT ASIEHAKEDHERRDs bIBKeIHEANS babLutfack Bictethaiad 1 nt o

chronosones of cel se C%I Ps are specialized for producing
anti bodi es. | naderebkriald, saobesbictnbr P sumpsepredpitatingshaCP40 vetisarect ed

or infected ex vivo and re-tr | anted int ient, in ne hereof. In

anot her  enbodPREHD4 Bﬁbé%‘?{] %Q’E:a‘?tleéln@rtﬂ%fahglreggg}@s A&}Ogh?rr?ﬁeg%l%eecg in vivo

using a vi fgus %ﬁm%ﬂeé@@as} RriiBkaRinidd 8e fRblizdisRer 0D40né.8r, eslt surfepisals, ect or s
e

used for gene therapy °include |iposonmes, plasmds and viral vectors.
Exenpl ary vi r abywsiogomsuaokistockemistry.r Msthwds subras\BLI§ e RIANW estern blot,

adeno-associ ated viruses. After jnfecti.gn.either | I ¢ VI VO,

|l evel s of anti W%@%@létﬁy’&gh SB%‘%%%B@SE H%tf/grgl alﬁ%{ﬂr%&ggé?ﬁ%p&?%w(?r omt he
treated patientmandopmebipHaiityart WEUKASHEAY tHen@WBeee. i NHatow and Ldhscupmed 20
herein. [0246] In a preferred enbodi nent, the gene therapy nmethod conprises

the steps of aulndditien.dhe mynurpassays aarelr sealed apdonkigh thypeiy #Ieiedng t he
heavy chai,n or a ant i gen- hi ndi | A ant i body
and expressi ng Ofc%é t(hﬁeéﬁ agfar eaﬂéllﬁllﬁJ e?ngjfgogﬁtﬁ déu.?l HT %&gﬁgﬁaggtaet%ﬁ?%g@flg ﬁe gene

t her apy net hod (dmiconpri ses the steps of admi nistering an isol ated nucleic

id I I di the_ | ight chai , ti - bj ndi ti.
thereof of an &WA7)COoho @htGRYITnIRRGISs 6K edSnign eRbalFR B Bied T BPE P ecul o
In a more pref ‘?lﬁé l%gelg%?pﬁqo éﬁ Q‘Esﬁ%&?in&éiﬁrdéﬂy?d@é Qe GQURS P@md he steps of

adm ni stering of an 1solated nucleic aci nol ecul e encodi ng the heavy
chain or an antehfpedinknngitrgtissns isiaatiscabelrtisefc. Andonne eBbodiudms, gt tpges wiac aci d
nol ecul e encoding the |ight_ chajn or the_ antigen-hjndi rtion thereof
of an anti1~5CD4(§m§ﬂ‘f‘i’rb%lﬂ9P%‘ft_h?Iﬁ%£ {}H\?@Wﬁf’a}}i’o %g‘gﬁéb‘ﬁbigﬁeﬁ%dt 1’2@5%%%/ 040170
PCT/ US02/ 36107 s SZ %er&&i?é 8lse@Gicth FBh@GY! €Be 1106 0PBIdBsy ReAkedEt fOd My

al so conpri se tl'lnsP tep o adm ni stering anot her anti-cancer agent, such as

taxol or adri aryoiumoadsdp trdetérming, e, totabEDHA leyelsnoahsurfaae Fayglstod CBAO Qs
under st ood, th?@%gﬂ&@%@%eﬁetﬁ&ﬁ B&hisde85hbve, These exanples are for

pur poses of ill

[0228] The above-described diagnostic method can be used to determine whether

20 a tumor expresses high levels of CD40, which could be indicative that the tumor is.
a target for treatment with anti-CD40 antibody. Further, the same method can also
be used to monitor the effect of the treatment with anti-CD40 antibody by
detecting cell death in the tumor. The diagnostic method can also be used to
determine whether a tissue or cell expresses insufficient levels of CD40 or

25 activated CD40, and thus is a candidate for treatment with activating anti-CD40
antibodies, CD40L and/or other therapeutic agents for increasing CD40 levels or
activity.
[0229] The antibodies of the present invention can also be used ir vivo to identify
tissues and organs that express CD40. In some embodiments, the anti-CD40

30 antibodies are used to identify CD40-expressing tumors. One advantage of using
the human anti-CD40 antibodies of the present invention is that they may safely be

used in vivo without eliciting an immune response to the antibody upon



5 are not to be construed as limting the scope of the invention in any
manner. EXAMPLE | Generation of Hybridonmas Produci ngAnti-CD40 Anti body
[0248] Amwolwami@Eso of the invention were prepared, selecteacTarsdz/assayed as
follows: 10 Imruni zati on and hybri doma generation _ [0249] We i mmuni zed
eight to ten week old XenoM ceTnt intraperitoneally or in their hind _
footpads with either a CD40-1gG fusion protein (10 g/ dose/nouse) or with

h CD40
on i 15 plasra ey ang B BB R fHtn B el bR BREERR S gooe

five 15 to sevemtibodies over a thr ee to ei ght week period. Four days before
fusion, we gave the mce a final injection of the extracellular domaln of

human CD40 in PE&0IweThermetBad comaprsss disrstens L pgmpnstadema fstasiply Jabsledranom
ona subj sct ed (DA Sy o FELAbANoT YA el 2 pARR e nERl e sl C

(Galfre and M lastiggnostidMestodsubjeziyipthe p2kent & idnaking dA8/L)s. to détetrainovies ed a
human | GZK antj bodies. W

fi
el ect ot of overSTyoR AR GRS Sy dposing anls it DTG 1 1
7.1.2, 10.8.3, n;léhcjalgm - iftclhde 29v1t§ 1n%?atﬂ)§,]1i %%n%ly%xsz%ﬁ%%éxgjrgsongcezg 1

and 24 2.1. [0250] We dep05|te omas . ( 1.1 and
21.4.1 in the imBgiag€MRIpor d@rmmtidjﬂomsugfapﬁpl(CE):tTlmm(UAE@J)anbblabeied dathce

th the Bud T 0801. Uni versi Boul evard, Manassa
\émono 2309u apesﬁ&%%‘{t%@l%‘%%’éi” "%"H%%B%uf%’% 3 gt %fmzs‘i&afz 1.1,

23.5.1, 23.025. Dbarids; #Bich.cadBe aSdlfor ﬁ-@gy gl‘ﬂilj%isl of PrdaBRetRIana8 aééﬁt}’sul:ﬁ as 2002.

The hybri domas have been assi gned the oW ng deposit nunbérs:
Hybri doma Depogigadplanium3helate, @LthlmbS)JS@Trﬂ&r M?LUOOIWE OQHtG4 tebEling agents

PCT/ US02/ 36107 N,15849) ' PTA- 3 1 L (N 158 \‘% PTA- 3602
15.1.1 (LN 1585&0)111%1'&'1%8%‘3“1]&%[“% paq %ﬁt 1' 6%15‘“? % g ft-15874)
PTA- 4549 22. 1.tHe 4dtNCD48 zﬁﬁbd?wAvﬂSﬁanla%%lea aiad @\hl}'bé $8a&d @Ta%mﬁﬁé&nng a

second antibody or other molecule that is detectable and that can bind the anti-

15 CD40 antibody. In embodiment, a biopsy is obtained from the patient to determine

whether the tissue of interest expresses CD40.

Therapeutic Methods of Use

[0231] In another aspect, invention provides therapeutic methods of using an
anti-CD40 antibody of the invention.

20 [0232] A human agonist anti-CD40 antibody of the invention can be
administered to a human or to a non-human mammal that expresses a cross-
reacting CD40. The antibody can be administered to such a non-human mammal
(i.e., a primate, cynomolgus or rhesus monkey) for veterinary purposes or as an
animal model of human disease. Such animal models are useful for evaluating the

25 therapeutic efficacy of antibodies of this invention.

[0233] Insome embodiments, the anti-CD40 antibody is administered to a
subject who suffers from primary and/or combined immunodeficiencies, including
CD40- dependent immunodeficiency with Hyper-IgM syndrome, Common
Variable Immunodeficiency, Bruton's Agammaglobulinemia, IgG subclass

30 deficiencies, and X-linked SCID (common gamma chain mutations). In some
embodiments, the anti-CD40 antibody is administered to treat a subject who is

immunosuppressed, for example due to chemotherapy, or has an immune-



23.25.1 (LN 15876) PTA-4551 23.28.1 (LN 15877) PTA-4552 10 23.29.1 (LN
15878) PTA-4553 24.2.1 (LN 15879) PTA-4554 EXAMPLE |1 Sequences of

Ant i - CDA0wWArBioliadé es Prepared in Accordance with the | nvemCirarso2/pdd2b1l] To
anal yze the structure of antibodi es produced in accordance with the 15
invention, we cloned nucleic acids encodi mpg heavy and |ight chain fragnments
from hybri domas produci ng anti -CD40 nonocl onal anti bodi es. C oning and

sequenci ng was_acconplished as follows. [0252] We_ isolated Poly(A)+ nRNA

fr om appr oxi natdsbijitating digease,jaelydipgany %CQPFQ‘?H%‘%‘P%%CI%FW%WD&@W m ce

i mmuni zed with i . i s G Tr ack
m s?%%?egﬁ%&ﬂﬁ%ﬁé él:_%ee hti @D4b AnfRIAL Sdrhinistéred tPedtRfiée

kit (lnvitroge e generation of random prined cDNA
W used human \tht primbnitpof Aeldaty dupjecs placofiecmbadinatits thegitbRDdPiantbedy

Marks et al., "Qi | eotide pri f . hai i
Sl | cat | on dF SHTISHORHARBGR SBUET i aeBeghaut Srnetp R "
fam | y-specd fi qnfabéi&{?nﬁﬁé&ﬂé LB ABRESa l"'ll.llvb_l’ﬁélﬁé %goJu'st hAROETA0. andiBod2df B85- 991

(1991)) or a universal human VH priner, 30, CAGGTGCAGCTGGAGCAGTCI GG
(SEQ | D NO  118hverition euyj herecimiinisteridt toplpiaatisaldy opesibjact wherbachesepfggh g 2

[ MG 40d S' - GCGAGT. - 3 | i,k 19
g?ns& ant ) o o ilingss of &xjiendl p@ﬂ%r‘?aﬁﬁlbﬁ?“sﬁ?@g %&%@g ‘ﬁg’gg‘goi rgd'%rgé}é% e%

al ., 1994). V& ghtial Besbvalsl Tisfedforci d ol ecul es encodi ng human heavy and
kappa light chain transcripts fromthe anti-CD40 producing hybri domas by

di rect sequencil@g34lf IPGRmsrevthedimenys thea antiedDADanRI @G 2dmpesteredtD? 36107 -

78 fromp éy(A Wﬁﬁ?shég%ﬁ)@%r@rﬁﬁﬁiﬁegﬁ%? i.bed above. W al so cloned PCR

products into oni ng ‘nvitrogen) and sequenced both
strands using RoR$3D dweohRrambodinénts eenicCDGO kitilsodyrisladminddired Trtreat a
sequenci ng nmachine. W analyzed_all sequepces by alignments to.the "V BASE
sequence 5 di r e#biselWhe Irgsd fusn Ipgomag em We@én“%? BURQfs drasitive. In

Engi neeri ng, C%mﬁie dimbfl, SRR WL VRROUopft. GRRTNALK SIS YR Gumor,

prograns. [025 urther, we subjected nonocfonal "antibodies 3.1.1, 7.1.2,
10. 8. 3, 15. 1. 1,0r akbnkolid t@hoPsuth a2 Rmiphbma? In Sorhe eRiBodidaehis, 268 a@dCD4Ind

24.2.1 to full length DNA, cloning and s encing. For. such sequyenci ng, we
i sol ated RMNA f rdPady BHgRBRSITERIdP ¢ Patisat %BFP 8 aEIéICFgceﬂ%qsngnﬁﬂ’%%EN

RNeasy RNA i sol atidQfiimkith, the antibody inhibits cancer cell proliferation, inhibits or prevents an
increase in tumor weight or volume, and/or causes a decrease in tumor weight or
volume.

[0236] Patients that can be treated with anti-CD40 antibodies or antibody

20 portions of the invention include, but are not limited to, patients that have been
diagnosed as having brain cancer, lung cancer, bone cancer, pancreatic cancer, skin
cancer, cancer of the head and neck, cutaneous or intraocular melanoma, uterine
cancer, ovarian cancer, rectal cancer, cancer of the anal region, stomach cancer,
gastric cancer, colorectal cancer, colon cancer, breast cancer, gynecologic tumors

25 (e.g., uterine sarcomas, carcinoma of the fallopian tubes, carcinoma of the
endometrium, carcinoma of the cervix, carcinoma of the vagina or carcinoma of
the vulva), cancer of the esophagus, cancer of the small intestine, cancer of the
endocrine system (e.g., cancer of the thyroid, parathyroid or adrenal glands),
sarcomas of soft tissues, leukemia, myeloma, multiple myeloma, cancer of the

30 urethra, cancer of the penis, prostate cancer, chronic or acute leukemia, solid
tumors of childhood, Hodgkin's disease, lymphocytic lymphomas, non-Hodgkin

lymphoma, cancer of the bladder, liver cancer, renal cancer, cancer of the kidney



(QAGEN. We reverse transcribed the nRNA using oligo-dT(I8) and the
Advant age RT/PCR kit (O onetech). W used V Base to design forward

anpl i fi cawoma/oprirerer s that i ncluded restriction sites, optCralSO¥aaak
sequence, the ATG start site and part of the signal sequence of the heavy
chain. Table 1 lists the 15 forward anpli fZ3cati on primers used to sequence
the anti body clones. TABLE 1 done Forward Priner Heavy Chain 3.1.1

5' - TATCTAAGCTTCTAGACT CGAC tg—.AGC'I' ? Eé&fé%?gl‘“? %%151 %20)
NO.

7. 152 5' - TATCTAAESter €5 AGEDS g8 FSQET

121) 10.8.3 5' T CEEEGETReTT ' (SE
ID NO 122) 15?‘}%%11%%&-}%; 19; @Aﬁéwééﬂﬁgdi;%m@%ig SRAACAT d&%%c%mg
ic(c%& legA ¥gc 23 g%zmé. &Ngﬁuitﬂzj‘ﬁ(wml TRl CCATGGACTGG

5 - TATCTAAGCTTZQ%&%ECF%S@M injstersfipprttesdiressaily L-0095SVRE, 128)
22.1.1 5' - AT CaAGed i BECRTTGAGSEChatcal,SEQ | D
NO. 129) 23.1;?. 5&59“ ﬁ-;TE;A]tEI'%TB,%%g:TEETCT! QGA%CGAC&GCCACC:IC%GGAG’ Pbiceal, SEQ
gTTﬁﬁg@gm infe1nlee, 130 venoLD SgntnEousPTvaeoylas parpnteral,7g 23, 28. 1
g TCTAGACT CCATGAAA TGC: 3 : ) 131
23.29.1 5' - TAT@M%MM@%¥%@@E%&% QID )
NGO 132) 24.2.1 ﬁﬁ%ﬁﬁ@%ﬂﬁ@&%wmm be administered for as

ACATCTGIGGITCTTCC-3' (SEQ I D NO' 1 W used the_sane nethod to designh a
primer to incl dere asithe Brmaerdeipresens eFYadrddBat the stibody GayssyBi¢ HIROTF Hefaphe

(SEQ | D N1 250 SRR GRUfiE et Re Bl o RO e

nmet hod to desi gené&aly wilkbe af the hghgeloé 0AESts S@ntg/kg, more preferably 0.1 to 50
mg/kg, more preferably 0.1-20 mg/kg, 0.1-10 mg/kg, 0.1-5 mg/kg or even more
preferable 0.1-2 mg/kg.. The antibody can also be administered prophylactically.
[0238] In some embodiments, the anti-CD40 antibody is administered as part of

15 a therapeutic regimen that includes one or more additional antineoplastic drugs or
molecules to a patient who has a hyperproliferative disorder, such as cancer or a
tumor. Exemplary antitumor agents include, but are not limited to, mitotic
inhibitors, alkylating agents, anti-metabolites, intercalating agents, growth factor
inhibitors, cell cycle inhibitors, enzymes, topoisomerase inhibitors, biological

20 response modifiers, anti-hormones, kinase inhibitors, matrix metalloprotease
inhibitors, genetic therapeutics and anti-androgens. In more preferred
embodiments, the anti-CD40 antibody is administered with an antineoplastic agent,
such as adriamycin or taxol. In some preferred embodiments, the anti-CD40
therapy is performed along with radiotherapy, chemotherapy, photodynamic

25 therapy, surgery or other immunotherapy. In some embodiments, the anti-CD40
antibody is administered with one or more additional antibodies. For example, the
anti-CD40 antibody can be administered with antibodies that are known to inhibit
tumor or cancer cell proliferation. Such antibodies include, but aremot limited to,
an antibody that inhibits CTLA4, erbB2 receptor, EGF-R, IGF-1R, CD20 or

30  VEGFE.

[0239] In some embodiments, the anti-CD40 antibody is labeled with a

radiolabel, an immunotoxin or a toxin, or is a fusion protein comprising a toxic



site of the kappa chain: (5'-CITCAAGCTTACCCGGGCCACCATGAGGECTCC
CTGCTCAGC-3') (SEQ ID NG 126). An optimal Kozak sequence (CCGCCACC) was
added 5' WO 0Ble01ANG start site. This prinmer was used to PERTalsemssivhe |i ght
10 chains of follow ng antibody clones: 3.1.1, 7.1.2, 10.8.3, 15.1.1,
21.4.1, 21.2.1, 22.1.1, 23.5.1 and 23.2974.-We used a second forward
primer 5 -TCTTC AAGCTT CCATGGAAACCCCAGCGCAG 3' (SEQ I D  NO.

134) to clone the light chai of. clones .2 1. 4. d
the sanme net thPtidS- § ?ﬁtr'f@l R P1 ldép ﬁ@ a@%@c%%%%p@elgﬁggég%ﬁgse
constant 15 r egjipflae imhHEbIhaA ISAROATRET S AGTAMONC HERGQRRERETF GGG a 3' ) ( SEQ
ID NO 127). We used the primer pairs to anplify the cDNAs using. Advantage

Hi gh Fidelity PeRridtenft@danenteinyadisabadimmnsioipdosagyideretidepe PCR

product by direcgt se ngj ng _usi ng. st angdar. choi i

wal ki ng) ~usi nﬂﬁﬂ?él %g?)%ﬁh%ﬁlg}or% %ﬁ%?eigaf%f%l% agﬁa@gﬁégg?oogg%rgs]é%
machi ne. W cl pprd o20ht harReBre@dnct into a mammal i an expressi on vector
and we sequenced clones to confirmsonmatic nutations. For each. c| one, we

verified the sE46hcdn srpthestaspecs theatisCDA0 antibedyan b used thempeytisally tene

Utilization Analysis 255]. Tah S .Qor.t L1 '

evi denced by sg}déﬁ? W%fggﬁ%hgﬁélséﬁéigé%f ﬁg%ﬁﬁ%gﬁéggﬂ% %énzgg%g%%grﬁ%e wth
the invention: aY¥pt6k3d 84 Qardrdes bt HBAGY 364.0Thus; th3GnvehfiBh fraviddsauyethodoLi ght
Chain CGene Utilization Cone Heavy Chain Kappa Light Chain .VH.D JH VK JK
3.1.1 (3-30+) mﬂucmg@pMPmbyamlmwwmsg%ﬁﬁmi@)dm § potigrg Impesd oy Ro 4
JH6 A3/ A9 Jthp,EgAg D1-26 (DPK-15) 10.8.3 (4.35) DIR3 JH6 L5 JK4 VI V-4

( DP5) 91 Uf— ) D4-23 JH4 A3/ A19 JK2 DP-71 (DPK-15) 21.4.1 (1-02)
DLRL JH4 L5 JK{i024DP- T/ adiiér)aspét,.tRe thveRicBipepvidesR8methiad oA3Amirgstaries an

activating anti-CD40 antibody to a patient to increase CD40 activity. An anti-

CDA40 antibody is administered with one or more other factors that increase CD40
activity. Such factors include CD40L, and/or analogues of CD40L that activate
15 CDA40.
[0242] In some embodiments, the anti-CD40 antibody is administered with one
or more additional immune enhancing agents, including, without limitation IFN-
g1, IL-2, IL-8, IL-12, IL-15, IL-18, IL-23, IFN-y, and GM-CSF.
[0243] In some embodiments, a human agonist anti-CD40 antibody of the
20 invention is used as an adjuvant to enthance the efficacy of a vaccine. Whenused
in this way, the anti-CD-40 antibody activates CD40 on antigen presenting cells,
including B cells, dendritic cells and monocytes as well as enhancing the
production of immunomodulatory molecules, such as cytokines and chemokines.
The immunostimulatory effect of the antibody enhances the immune response of
25 the vaccinated subject to the vaccine antigen.
[0244] In another aspect, the invention provides a method for generating a
dendritic cell vaccine for cancer or for dendritic cell immunotherapy. According to
the method dendritic cells from a cancer patient are cultured for 1-5-days with
tumor lysate or homogenate, tumor cells killed by irradiation or other means, or
30 tumor specific antigens (e.g., peptides, idiotypes) and 1-10 pg/ml of an anti-CD40
antibody. The tumor antigen-pulsed dendritic cells are re-injected into the patient

to stimulate anti-tumor immune responses, particularly anti-tumor CTL responses.



DP-49 D6-19 (DPK-15) 22.1.1 (3-30+) D1-1 JH6 A3/ Al19 JK1 DP-49 (DPK-15)
23.5.1 (3-30+) D4-17 JH6 A3/ A19 31(1 DP-49 (DPK-15) 23.28.1 (4-59) DI R1+
JH5 A27 JW® BP40110 D4- 17 (DPK-22) 23.29.1 (3-30.3) D4-17 rEG/USBL/36197 JKI
DP-46 (DPK-15) 24.2.1 (4-59) DIR1+ JH5 A27 JK3 DP-71 D4-17 (DPK-22)
Sequence And Mutation Anal 5 [0256] As wiT$ be appreciated, gene
utilization analysis provides only a limted overview of antibody

structure. As e B-cells in Xeno e(err.) .ani nal t ocghastieal |
generate V-D- J%@%We@?nmdﬁe?%ﬂ%%%j?éusg H%fhr? T&Eﬂ‘i S?I]lsbpe[ (gb?a’f’ﬁcéﬁ Tfe a
nunber of Sec%@%&apb%%&ﬁ e bR ult@eGH -4 MaIGILOSF. Dehidyaid cells Blsb @k on,
somatic hypernutation, deletions, Nadditions, and CDR3 extensions. See,

for exanple, 10edasivedfrom thglbone margweof@mdentdy magueie PUBECHIDYPY FOriRg

exam no. ant 1 both 904 Bev TR R PUGHE R AFRETARTRIY. 10 (Cluences of

the anti bodies fromthe cDNAs obtained fromthe cl ones. Table A provides
the sequenge idemdThdregy for each of the nucleotide and predicted am no
aci d sequences of the sequenced anti bodies. WD 03/040170 PCT/ US02/ 36107 -

81 [0257] TabjoessB- Thonmiéidacidiolatitésetthai@standinperidnChs de adinimistared tb
sequences of the heavy and kappa |ight chains of antibodies 3.1.1 (Table
3), 7.1.2 (Tab#patigntin Regdgheze waaog@egbqra%.ﬁhefherﬁabn@yw CHARr I VIVA Of € Tabl e

7). [0258] Tab]. - i | ' i Ct i id
s)equEances] of %%h% %érre?%r% eeg‘g)c??rgll?er{]@ 0 cféﬁ'leécﬁ(ggl\%& gﬁé?ﬂéo&%@d%g%%gg?%ht
chai n of anti bediresnd?dlightthaif habhdmiBjster@Ptola datieiialiha Wjre p2Sesed. ( Tabl e 10),

T
DNA sequetfiee f 1L
23.28.1 di fferﬁltégwgq %ﬁ%ﬂfé%ﬁf@eeﬁiswﬁs& a{esé@a}ée%@%g%eian% M 10

region of the initi pr oduc y one base pair ( ), resulting in a
change of. r epiodusng éntifodidse Imaprafertedrazhogdirotrej pre€urson Bcelts &Fe trhndangd

Tables 14-19 p(r)ral\r{egteedte?ce\)iv%ua%lcl?'g-ttlriagsep>la?nqu i%{oeg }i)é:i:}e?lg inanrg:iecri| %e?ecgfq I Sibther. oo

embodiment, precursor B cells or other cells are infected in vivo using a virus

15 known to infect the cell type of interest. Typical vectors used for gene therapy
include liposomes, plasmids and viral vectors. Exemplary viral vectors are
retroviruses, adenoviruses and adeno-associated viruses. After infection either in
vivo or ex vivo, levels of antibody expression can be monitored by taking a sample
from the treated patient and using any immunoassay known in the art or discussed

20  herein.
[0246] In a preferred embodiment, the gene therapy method comprises the steps
of administering an isolated nucleic acid molecule encoding the heavy chain or an
antigen-binding portion thereof of an anti-CD40 antibody and expressing the
nucleic acid molecule. In another embodiment, the gene therapy method

25  comprises the steps of administering an isolated nucleic acid molecule encoding
the light chain or an antigen-binding portion thereof of an anti-CD40 antibody and
expressing the nucleic acid molecule. In a more preferred method, the gene
therapy method comprises the steps of administering of an isolated nucleic acid
molecule encoding the heavy chain or an antigen-binding portion thereof and an

30 isolated nucleic acid molecule encoding the light chain or the antigen-binding

portion thereof of an anti-CD40 antibody of the invention and expressing the



of the heavy and kappa |ight chains of antibodies 21.2.1 (Table 14), 22.1.1
(Table 15), 23.5.1 (Table 16), 23.28.1 (Table 17), 23.29.1 (Table 18) and
24. 2.1 (Tabloa/odE7d9). In the Tables, the signal peptide seqmdarsom3qior the
bases encoding the sane) are underlined. [0261] W generated two nutated
antibodies, 22.1.1 and 23.28.1. The heavy 76chai n of anti body 22.1.1 was

mut ated to change a cysteine residue at position 109 to an al anine

resi due. W designated th tated clone 22.1. 1H - L chai n
of antibody 23MUGe agd %S’S%Fﬁé%%héezg%&gh%%%ﬁ’ogl%%g’l*ﬁ% %I’gﬁrbsg ﬂgy%ié o e
residue to an %!h?ﬂli&@riﬁ SR aniRaf@s g8l fdh b exBlibeddednsiiane

23. 28. 1L- CO2A. 0262] tagenesi s of specific residues was carried out by
desi gni ng pri n§e247]ardd oudsr tigpt thie ingantideahan he besferandprsiopt dfe falloxgdesi s Kit
from Stratagene, ccor di o-the manufac r's. i . i . tions
were confirned eﬁ?mglﬁs %SS%FZH @Sﬁeu%pi%,agéao Pﬁﬁ?&%@éﬁ@%ﬁ*@ﬁéé’? s were
subcl oned isnt 0 ,RXRYES BE BEhstBE hPhmitideQBO SJopEabtie: iRGempion\h depmitheernucl eot i de
and am no aci d sequences of the nmutated heavy chain of antibody

22.1. 1H C109A. Table 21 provides the nucleotide and am no acid sequences
of the mutated light chain of anti body%@é. 1. The nutated DNA codons
are shown in italics. The nutated am no acid rei due i in. bold. WO

03/ 040170 PCT/ US02/ 361 @Fenetativp of Hyhridorgas Pyqaucing - A
anti body 3.1.1 DESCRIPTION: SEQUENCE (signal sequence underlined): Heavy
Chai n ATGGAGTTTC(TGAGHDPARES T MEGETOEPIGETe DIRR2SE trlgstesl, and assayed ds
TCTTTTAAGAGGTGTGCAGT GTCAGGTGCAGCTG  GTGGAGT CTGGGGGAGGEOGT GGTCCAGCCTGRG
AGGTCCCTGAGACT STGCAGCCTCTGGAT  TCACCTTCAGTAGTTATGGCATGCACTGGGTCOG
CCAGGCTCCAGGCAAGRGRGCTGGAGTGRGTGEC  AGTTATATCAAAGGAT GGAGGT AATAAATACCAT
GCAGACT COGIGAAG #5520 i Bolddty gdrbleoRAT T CCAAGAAT GCGCTGTATCT GCAAAT
GAATAGCCTGAGAGT TGAAGACAC GTGTAT = TACTGTGT GAGAAGAGGRCATCAGCTGGT TCTGG
GATACTACTACTACAAZIT CFedmamrerdeabt tmm@@@#@&c@f@ﬁé@%tﬁéc

their hind footpads with either a CD40-IgG fusion protein (10 pg/dose/mouse) or
with 300.19-CD40 cells which is a transfected cell line that express human CD40

‘_“- () F)

on its plasma membrane (10 x 10° cells/dose/mouse). We repeated this dose five

15 to seven times over a three to eight week period. Four days before fusion, we gave
the mice a final injection of the extracellular domain of human CD40 in PBS. We
fused the spleen and lymph node lymphocytes from immunized mice with the non-
secretory myeloma P3-X63-Ag8.653 cell line, and subjected the fused cells to
HAT selection as previously described (Galfre and Milstein, Methods Enzymol.

20 73:3-46, 1981). We recovered a panel of hybridomas all secreting CD40 specific
human IgG2« antibodies. We selected eleven hybridomas for further study and
designated them 3.1.1, 7.1.2, 10.8.3, 15.1.1, 21.4.1, 21.2.1, 22.1.1, 23.5.1, 23.25.1,
23.29.1 and 24.2.1.
[0250] We deposited hybridomas 3.1.1, 7.1.2, 10.8.3, 15.1.1 and 21.4.1 in the

25 American Type Culture Collection (ATCC) in accordance with the Budapest
Treaty, 10801 University Boulevard, Manassas, VA 201 10-2209, on August 6,
2001. We deposited hybridomas 21.2.1,22.1.1, 23.5.1, 23.25.1, 23.28.1, 23.29.1
and 24.2.1 in the ATCC on July 16, 2002. The hybridomas have been assigned the
following deposit numbers:

30 Hybridoma Deposit No.
3.1.1 (LN 15848) PTA-3600



ACCAAGGGECCCATCGGTCTTCCCCCT GECECCCT
GGGCTGCCTGGT CAAGGACTACT TCCCCGAACCG
GCGECGT GOMCAGANTBCCAGCTGTCCTACAGTC
GTI'GCCCTCCAGCAACT TCGGCACCCAGACCTACA
GGTGGACAAGACAGT TGAGCGCAAATGITGTGIC
GACCGT CAGTCTTCCTCTTCCCCCCAAAACCCAA
ACGT GCGTGGT GGT GGACGT GAGCCA

TGGAGGT GCATAAT GCCAAGACAAAGCCA

RS il

CGTCCTCACCGT TGT GCACCAGGACT GECTIGAA8(
GGCCTCCCAGCCCCCATCGAGAAAACCATCTCCA — AAACCAAAGECA

GCTCCAGGAGCACCT CCGAGAGCACAGCEECCCT
GI'GACGGT GT CGT GGAACT CAGGCGCTCTGACCA
CTCAGGACT CTACT CCCT CAGRABSIZAST GACC
CCTGCAACGTAGAT CACAAGCCCAGCAACACCAA
GAGFGECGCACCGT GCCCAGCACCACCTGTGGCAG
GGACACCCTCATGATCTCCCGGACCCCTGAGGTC
CTGGTACGTGGACGECG
CGTTCCGT GT.GGTCAG

LIGESRACAGTIACAAMET GCAAGGT CTCCAACAAA

GAACCACAGGTGT

ACACCCT GCOCCCAT CCOGGGAGGAGAT GASAANLIGAASTA GACCTGCCTGGTCAAAGGC
TTUACCCCA@GACATC@CGF%AGFC% W@AW@A@A@ACCA
CACCTCCCATGCTGGACT CCGACGECT 84 CACCGT GGACAAGAGCAGGT
GGCAGCAGGGEBAACGT CTTCTCATGCTCCGEIRAT LI@IAMGG(HMMAACCACTACACGCAGAAG
AGCCTCTCCCTGTCTCCGGGTAAATGA WO 03/ (U}ﬁ?%%/ §8‘107 - 83 DESCRI PTI ON:
SEQUENCE (signal sequence undezrzl-]i-hgé())f. vy Crdra

(Ll@rll%sﬁﬁ N SeFMeRge

VEFGL SW/FL VAL L RGVOCQVQLVES
RSLRL SCAASGFTFSSYGVHWRQAPGKGLE KYHADS VKGRFTI SRDNSKNAL YLQWN

S LRVEDTAVYYCVRRGHQLVLGYYYYNGLD\29W (BN 15876) PTA-4551
23.28.1 (LN 15877) PTA-4552

10 23.29.1 (LN 15878) PTA-4553

24.2.1 (LN 15879) PTA-4554

EXAMPLE II

Sequences of Anti-CD40-Antibodies Prepared in Accordance with the Invention

[0251] To analyze the structure of antibodies produced in accordance with the

15 invention, we cloned nucleic acids encoding heavy and light chain fragments from
hybridomas producing anti-CD40 monoclonal antibodies. Cloning and sequencing
was accomplished as follows.

[0252] We isolated Poly(A)" mRNA from approximately 2 X 10° hybridoma
cells derived from XenoMouse™ mice immunized with human CD40 as described

20 in Example I using a Fast-Track kit (Invitrogen). We followed by PCR the
generation of random primed cDNA. We used human Vy or human Vk family
specific variable region primers (Marks et al., "Oligonucleotide primers for
polymerase chain reaction amplification of human immunoglobulin variable genes
and design of family-specific oligonucleotide probes." Eur. J. Immunol.

25  21:985-991 (1991)) or a universal human Vg primer, MG-30,
CAGGTGCAGCTGGAGCAGTCIGG (SEQ ID NO: 118), in conjunction with
primers specific for the human Cj2 constant region , MG-40d,
5GCTGAGGGAGTAGAGTCCTGAGGA-3' (SEQ ID NO: 119) or Ck constant
region (h«P2; as previously described in Green et al., 1994). We obtained nucleic

30 acid molecules encoding human heavy and kappa light chain transcripts from the

anti-CD40 producing hybridomas by direct sequencing of PCR products generated



QGTTVTVSSASTKGPSVFPLAPCSRSTSESTAALGCL  VKDYFPEPVT V' S VNS GALTS GVHTFPAVLQS
S GY S LS SV VIVPS SNFGTQTYTCNVDHKPSNTKVDKTV  ERKCCVECPPCPAPP VAGP S
VFLFPPKPKWOLOM08RTO PEVTCVVVDVSHEDPEVQFNWYVDGVEVHNAKTK  PREEQRISSBYBRY V S
VLTV VHQD WLNGKEYKCKV S NKGLPAPI EKTI SKTKGQPREPQVYTLPPSREEMIK  NQV
SLTCLVKGFYP SDI AVEVESNGQPENNYKTTP  PMLDSDESH-LYSKLTVDKSRWQQGNVFS C S VMHE
ALHNHYTQKSLSLSPGK Li ght Chai n DNA ATGAGGCTCCCTGCTCAGCTCCTGGGGECTGCTAA

Sequence TGCTCTGGGTCTCTGGATCCAGTGGGGATATTGT.

GCTGACTCAGTCTW@@%@@G@@&@@B esilsE by T ARSI EEAGETCTAG
TCAGAGCCTCTTGTA W AORAQRBINCTCTCC
ACAGCTCCTGATCTH ;:; E&g %@Iﬁ;g]§%TTMAGTC£CAGT%ATC

ACCCACAGATTTT AkAad: Watmf@m&fﬁ @nd MWA'EWTGC
AAGCTCTACAAACTCCTCGGACGT TCGECCAAGG  GACCAAGGT v ﬁ%&
GCCT

ACCATCTGT CTT CATEIFEeCCERTOTN GRS SR CIEE ;

GCTGAATAA AT oA TR, e
ACTCCCAGG%AGI’@%W%CA% o MRAGGACAGCACCTACA CAGCAGCACCCTE R
_IQCTGAGCAACQGCA 8% A WSPRETTATOCAT CAGGGOCT GAGC
CECCCGTCACAAA GTTAG
|vR|_pAng_LMV%%G%eFQgSSpGEC@W%%onW% gﬁﬁt*}gdbegg'ng 1,7.1.2,1083, 15.1.1,
EPASI SCRSSCEL L YSNPYAEL VA QPSSO b | VLABNRAR OYIRG SulbRngh DNA

GTDFTLKI SRLEAEDV G ~VYYEMALQT f: KVEI KRTVAAPSVFI FPP
cloning and sequencmg F or such sequencing, we isolated RNA from

10 approximately 4 X 10° hybridoma cells using QIAGEN RNeasy RNA isolation kit
(QIAGEN). We reverse transcribed the mRNA using oligo-dT(18) and the
Advantage RT/PCR kit (Clonetech). We used V Base to design forward

amplification primers that included restriction sites, optimal Kozak sequence, the
ATG start site and part of the signdl sequence of the heavy chain. Table 1 lists the

15 forward amplification primers used to sequence the antibody clones.

TABLE 1

Clone Forward Primer Heavy Chain

3.1.1 5" TATCTAAGCTTCTAGACTCGACCGCCACCATGGAGTTT
GGGCTGAGCTG-3'(SEQ ID NO: 120)

7.1.2 5.TATCTAAGCTTCTAGACTCGACCGCCACCATGGAGTTT |
GGGCTGAGCTG-3'(SEQ ID NO: 121)

10.8.3 5.TATCTAAGCTTCTAGACTCGAGCGCCACCATGAAACAC
CTGTGGTTCTTCC-3'(SEQ ID NO: 122)

15.1.1 5.TATCTAAGCTTCTAGACTCGAGCGCCACCATGAAACAT
CTGTGGTTCTTCC 3'(SEQ ID NO: 123)

21.4.1 5. TATCTAAGCTTCTAGACTCGAGCGCCACCATGGACTGG
ACCTGGAGGATCC-3'(SEQ ID NO: 124)

21.2.1 5. TATCTAAGCTTCTAGACTCGACCGCCACCATGGA
GTTTGGGCTGAGCTG-3' (SEQ ID NO:128) '

22.1.1 5" TATCTAAGCTTCTAGACTCGACCGCCACCATGGAG
TTTGGGCTGAGCTG-3' (SEQ ID NO:129)

23.5.1 5"TATCTAAGCTTCTAGACTCGACCGCCACCATGGAG
TTTGGGCTGAGCTG-3'(SEQ ID NO:130)




SDEQLKSGTASVVCLLNNFYPREAKVQAKVDNAL  QSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHK
VYACEVTHQGLSSPVTKSFNRGEC WO 03/ 040170 PCT/ US02/ 36107 - 84 DESCRI PTI ON:
SEQUENCE weiogial176equence underlined): Mature Vari abl e PCT/US02/36107
CAGGTGCAGCTGGTGGAGTCTGGECGAGGCGTG  Dorai n of Heavy
GTCCAGCCTGGGAGGTCCCTGAGACTCTCCTGTG  Chain 7ISNA
CAGCCTCTGGATTCACCTTCAGTAGTTATGGCAT  Sequence

GCACTGGEGT A FTCCAGRCAACCEECTG GAGT
AATAAATACCAT GCAZAZE- COGT GAAGEITTAA GCTITAG S TTCEAGAGOTACCANGMA BCGCT
GTATCTGCAAAT GAAT AGCCT GAGATA T GASHEG T RCERCT SIS BN MANUSTHNGAGAAGAGEGECATC

AGCTGGTTCTGGGATACTACTACTACAA Cl - GGACGT CTGEEECCAAGTGACCACGGT CACCGI
TCETCR Wature VAFAD o QR %WMWW%@ of Hbavy

WRQAPGKGL EW/ANI_SKDGGNKY 30n3'6rER EP ANO:132)
| SRDNSKNAL YLQM EDTAVY.Y! GTTVT
V S S Mature V,;%g%(l e G.A‘I5 K j (\%:)iv of Light

CGTCACCCCT GGAGAGCCEECCTACATETECEEE Y chui A VSR
AGGTCTAGTCAGAGCCTCTTGTATAGTAATGGAT  Sequence

AT COG00CT COCOOT L AT R G A S R AR BT RAR T C

AGCAGAT T GGAGCCTHeARIpAICd bl GEHETTEGA bnstAE Te5iAT, GEARBCT CTAMAPASTAANIAEACGT T

DI VLT@%%W%&M%H%@ GEQ [ NO:125) and restriction

DWY L QKPGQSREQL L k;¥dsGSNRASGVPDRFSGSGSGT  Chai n Prot ei n

DFTLKI SRLEAEDVGVYYCMQALQTPRTFGQGTKY  Sequence El K
[0254] We also used the same method to design a primer around the ATG start

site of the kappa chain: (5'-CTTCAAGCTTACCCGGGCCACCATGAGGCTCC
CTGCTCAGC-3") (SEQ ID NO:126). An optimal Kozak sequence (CCGCCACC)
was added 5' to the ATG start site. This primer was used to PCR clone the light

10 chains of following antibody clones: 3.1.1, 7.1.2, 10.8.3, 15.1.1, 21.4.1, 21.2.1,
22.1.1,23.5.1 and 23.29.1. We used a second forward primer 5'-TCTTC
AAGCTTGCCCGGGCCCGCCACCATGGAAACCCCAGCGCAG-3'(SEQID
NO. 134) to clone the light chains of clones 23.28.1 and 24.2.1. We also used the

same method to design a primer around the stop codon of the kappa constant

15  region (5-TTCTTTGATCAGAATTCTCACTAACACTCTCCCCTGTTGAAGC-
3"2)(SEQ ID NO:127). We used the primer pairs to amplify the cDNAs using
Advantage High Fidelity PCR Kit (Clonetech). We obtained the sequence of the
PCR product by direct sequencing using standard techniques (e.g., primer walking)
using dye-terminator sequencing kits and an ABI sequencing machine. We cloned

20  the PCR product into a mammalian expression vector and we sequenced clones to
confirm somatic mutations. For each clone, we verified the sequence on both

strands in at least three reactions.

Gene Utilization Analysis

[0255] Table 2 sets forth the gene utilization evidenced by selected hybridoma

25 clones of antibodies in accordance with the invention:



Heavy chai n CAGGTGCAGCTGGTGGAGTCTGCGEGAGECGTG DNA (vari abl e

GTCCAGCCTGGGAGGTCCCTGAGACTCTCCTGIG  dommi n)
CAGCCTCTGUADIQATAN TCAGTAGT TATGGCAT
GCACTGGGTCCGCCAGGCTCCAGECAAGEEECTG  SEQ 1D NO 89

GAGT GGGTGGCAGT TATATCAAAGGATGGAGGT  AATAAATACCAT GCAGACT CCGT GAAGGGCCGAT
TCACCATCTCCAGAGACAATTCCAAGAATaCCCT  GITATCTGCAAATGAATAGCCTGAGAGT TGAAGAC

(3.1.1H A78T)

ACGCGCTGTGTATTACTGI GTGAGAAGAGGGECATC A
GGACGT CTGGEGECCAAGGGACCACGGTCACCGTC T

85 DESCRI PTI ON: SEQUENCE (sig naI
QVQLVESGGEGVWQPGRSLRLSCAASGFTHS 4

VWRQAPGKGL EVWAVI SKNGENKYHADSVKGRET

PCT/US02/36107

GGGATACTACTACTACAACGGTCT
03/ 040170 PCT/ US02/ 36107
] on Heavy chain

| SRDNSKNTL YL QVNSLENEDT AVYYCVRRGHRRVY C(x@ml 1H A78T) | LoyRmmclisbtgherTvTSs
SEQ I D NO 90 Heavy chaj n CAGGTGCACCTGGFECAGFSISECECACOESTS Crartgbl e
GTCCAGCCTGRGAGKETCCCTGAGACTMEBCTGIG _ Bormi VK
CAGCCTCTGGATTC @'[@mgggg%w Di3. 1. A3/A19 JK1
GCACTGGGTCOGCCAGGCTCCAG X ‘G DNBBA] (DPK-15)
GAGT GGGT GGCAGT FATATCAAACEATERACS i
AT AMATACCATGCAGAGTEOGTIAA \T cahTalSET
GTATCTGCAAATGARTAGCCTGAGACR D CAACACCOCATE
AGCTGGTTCTGGGATAQTEECT AT ACAISBGT ¢ T DIR3ACK GGG&@CACGGrCAeEé@TC
Jwﬁglzg\gw;mi n Q\/QRVES(BBG\NGG?SLRLS(‘ BSYGVH (DBF Dt ei (vari apl e
GRET I
| SRONSKNTLYL quﬁéﬁéﬁ#mwg{;\_ g_\]/) 41?%?1 L@‘gf%ﬁhﬁg_ DW\GQGTTW VSS
21.4.1 (1-02) DLR1 JK4
DP-75 (DP5)
21.2.1 (3-30+) | DIR3+ A3/A19 JK3
DP-49 D6-19 (DPK-15)
22.1.1 (3-30+) Di-1 A3/A19 JK1
DP-49 (DPK-15)
23.5.1 (3-30+) D4-17 A3/A19 JK1
DP-49 (DPK-15)
23.28.1 (4-59) DIR1+ A27 JK3
DP-71 D4-17 (DPK-22)
23.29.1 (3-30.3) | D4-17 A3/A19 JK1
DP-46 (DPK-15)
242.1 (4-59) DIR1+ A27 JK3
DP-71 D4-17 (DPK-22)
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Sequence And Mutation Analysis

[0256] As will be appreciated, gene utilization analysis provides only a limited
overview of antibody structure. As the B-cells in XenoMouse™ animals
stochastically generate V-D-J heavy or V-J kappa light chain transcripts, there are
a number of secondary processes that occur, including, without limitation, somatic
hypermutation, deletions, N—additions, and CDR3 extensions. See, for example,
Mendez et al., Nature Genetics 15:146-156 (1997) and Internationdl Patent
Publication WO 98/24893. Accordingly, to further examine antibody structure, we

generated predicted amino acid sequences of the antibodies from the cDNAs

obtained from the clones. Table A provides the sequence identifiers for each of the

nucleotide and predicted amino acid sequences of the sequenced antibodies.



V88A-V97A) SEQ ID NO. 92 Light chain DNA
GATATTGTGaTGACTCAGTCTCCACTCTCCCTGCC  (vari abl e domai n)

CGTCACCCOV CCATCTCCTGC (3. 1.1L-L4M PCT/US02/36107
AGGTCTAGTCAGAGCCTCTTGTATAGTAATGGAT  L83V)
ACAACTTTTTGGATTGGTACCTGCAGAAGCCAGG  SEQ- BING 93
GCAGTCTCCACAGCTCCTGATCTATTTGGGTTCTA ATCGGGCCT CCGRGGT CCCT GACAGGT TCAGT GG

ACTEATGOAGCTAL A AR PR R R SRR AR SRR e
chai n DI VMIQSPLtid IR ehPRG p'iqaﬁsaﬁuthcﬁuam&hew 011gTab1E B3I 7. BRI(Eable 4),

L DWYLQKPGQSPQLLI YLGSNRASGVPDRFSGS n) TDFTLKI SR
VEAED\%V\?%VS_AL@W”@@@;’W 544, @ahle@em/?-l ‘&EKFEa@sﬁ\)/) SEQ ID NO 94 WO

03/ 040170 PCT/ i . f

oot body 71 o S s 1 ol Menitieolio AT freflcRlCl I SISRAES Mo

Chai n ATGGAGT T s oisGohan-0 i { BE@%@GBImndmaﬁpﬁﬁglmhm of antibodies 21.2.1

TCTTTTAAGAGGTGI GIGI GECEGAGECGIGGTCCAGCCT

AOOT OO CAGACT e 8 A RO 5 F kR FOn A B F AT LG

CCAGGCTCCAGGCAR CAGTRHOIAC AT TATATCAAATGATCGAGATARTARATACCAT
ATTCACCA

GCAGACTCCGTGT CCA GAGACAATTCCAGGAGCACGCTTTATCTGCAAAT
GAACAGCCT GAGAGUILA i WWﬁOMWWWmGEAm GGG

oo

éTCACI:CTCCA se diHe 1 Dlé sequences 0 alne om sequencmg the H

10  region of the initial PCR product by one base pair (C to G), resulting in a change of.
residue 16 of the natural heavy chain from D to E. .
[0260] Tables 14-19 provide the nucleotide and predicted amino acid sequences
of the heavy and kappa light chains of antibodies 21.2.1 (Table 14), 22.1.1 (Table
15), 23.5.1 (Table 16), 23.28.1 (Table 17), 23.29.1 (Table 18) and 24.2.1 (Table

15 19). In the Tables, the signal peptide sequence (or the bases encoding the same)
are underlined.
[0261] We generated two mutated antibodies, 22.1.1 and 23.28.1. The heavy
chain of antibody 22.1.1 was mutated to change a cysteine residue at position 109
to an alanine residue. We designated the mutated clone 22.1.1H-C019A. The light

20 chain of antibody 23.28.1 at position 92 was mutated also to change a cysteine
residue to an alanine residue. We designated the mutated clone 23.28.1L-C92A.
[0262] Mutagenesis of specific residues was carried out by designing primers
and using the QuickChange Site Directed Mutagenesis Kit from Siratagene,
according to the manufacturer’s instructions. Mutations were confirmed by

25 automated sequencing, and mutagenized inserts were subcloned into expression
vectors.
[0263] Table 20 provides the nucleotide and amino acid sequences of the
mutated heavy chain of antibody 22.1.1H-C109A. Table 21 provides the
nucleotide and amino acid sequences of the mutated light chain of antibody

30 23.28.1. The mutated DNA codons are shown in italics. The mutated amino acid

residue is in bold.



CTGGECGECCCTGCTCCAGGAGCACCT CCGAGAGCA
CCCCGAACCGGT GACGGT G CGT GGAACTCAGEC
TCCTACAGNZGTGAEEACT CTACT CCCTCAGCAG
CAGACCTACACCTGCAACGTAGATCACAAGCCCA
AATGT TGT GTCGAGT GCCCACCGT GCCCAGCACC
CAAAACCCAAGGACACCCTCATGATCTCCCGGAC

CAGCGGECCCTGEECTGCCTGGT CAAGGACTACTT
GCTCTGACCAGCGGECGT GCACACCTTCCCACCTG
CGT GGT GACCGT GCCCT CCAGRAATRILIEEBCACC
GCAACACCAAGGT GGACAAGACAGT TGAGCGCA
ACCTGB&GCAGGACCGTCAGTCTTCCTCTTCCCCC
CCC'I'GAGG'I'CACG'I'GCG'I'GG'I'GG'I'GGACG'I’GAGC

CACGAAGACCCCGAGGTCCAGTT
AGOCCACGGGAGGAGCAGT TCAA

CTGGCT GAACGGC
ACCATCTCCAAAA(
AGATGACCAAGAACERSET CAGECT GA
GAGT GGGAGAGCAATRGESAGHRACEAG
GCTCCTTCTTCCTCTACAGCAAGCT CACGBTRERGT

CEPHEXCT CANGRGGANGICEEA
GCTOOGTGATGCA FGAGGCTU@ACNA@@WC%W@@%@@@E@WMA TGA

WO 03/ 040170 IPCT/ US02/ 36107 A -. ,;1 gt reeguence
underlined): Heavy Chain MEF & =6 qn J. e if‘ 73' PFQERI N
Sequence RSLRLSCAASGFTFSSYG "VMA -e%eq'%*‘? elk"l' ". RA'TACCAT

) ‘e‘ e“e (3 \ '
WGRFTI SRDNSRSTLYLQWN SLRAEDé i NEN SR - Y ACC ATCTCCA

GAGACAATTCCAAGAATGCGCTGTATCTGCAAAT
GAATAGCCTGAGAGTTGAAGACACGGCTGTGTAT
TACTGTGTGAGAAGAGGGCATCAGCTGGTTCTGG
GATACTACTACTACAACGGTCTGGACGTCTGGGG
CCAAGGGACCACGGTCACCGTCTCCTCAGCCTCC
ACCAAGGGCCCATCGGTCTTCCCCCTGGCGCCCT
GCTCCAGGAGCACCTCCGAGAGCACAGCGGCCCT
GGGCTGCCTGGTCAAGGACTACTTCCCCGAACCG
GTGACGGTGTCGTGGAACTCAGGCGCTCTGACCA
GCGGCGTGCACACCTTCCCAGCTGTCCTACAGTC
CTCAGGACTCTACTCCCTCAGCAGCGTGGTGACC
GTGCCCTCCAGCAACTTCGGCACCCAGACCTACA
CCTGCAACGTAGATCACAAGCCCAGCAACACCAA
GGTGGACAAGACAGTTGAGCGCAAATGTTGTGTC
GAGTGCCCACCGTGCCCAGCACCACCTGTGGCAG
GACCGTCAGTCTTCCTCTTCCCCCCAAAACCCAA
GGACACCCTCATGATCTCCCGGACCCCTGAGGTC
ACGTGCGTGGTGGTGGACGTGAGCCACGAAGAC
CCCGAGGTCCAGTTCAACTGGTACGTGGACGGCG
TGGAGGTGCATAATGCCAAGACAAAGCCACGGG
AGGAGCAGTTCAACAGCACGTTCCGTGTGGTCAG
CGTCCTCACCGTTGTGCACCAGGACTGGCTGAAC
GGCAAGGAGTACAAGTGCAAGGTCTCCAACAAA
GGCCTCCCAGCCCCCATCGAGAAAACCATCTCCA
AAACCAAAGGGCAGCCCCGAGAACCACAGGTGT
ACACCCTGCCCCCATCCCGGGAGGAGATGACCAA
GAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGC
TTCTACCCCAGCGACATCGCCGTGGAGTGGGAGA
GCAATGGGCAGCCGGAGAACAACTACAAGACCA
CACCTCCCATGCTGGACTCCGACGGCTCCTTCTTC
CTCTACAGCAAGCTCACCGTGGACAAGAGCAGGT
GGCAGCAGGGGAACGTCTTCTCATGCTCCGTGAT
GCATGAGGCTCTGCACAACCACTACACGCAGAAG
AGCCTCTCCCTGTCTCCGGGTAAATGA




WEQGT TVTVSSASTKGPSVFPLAPCSRSTSESTAAL  GCLVKDYFPEPVTV S WNSGAL TSGVHTFPAVLQS
S GAYSLS S WTVPS SNF GTQTYTCNVDHKPSNTKVD KTVERKCC VECPP CPAPPVAGPS
VFLFPPKPK®WOL08M0441BRTPEVTCV V VDVSHEDPEVQFNWYVDGVEVHNA  KTKIPREEQINSTFRY VS
VLTV VHQDW.NGKEYKC KVSNKGLPAPI EKTI SKTKGQPREPQVYTLPPSREEM
TKNQVSLTCLVKGFYPSDI AVEVESNGQPENNYKT  TPPMEISDGSFFL YSKL TVDKSRWQQGNVFSCSVM
HEALHNHYTQKSLSLSPGK Li ght Chai n DNA ATGAGGCTCCCTGCTCAGCTCCTGGGECCTGCTAA

Sequence TGCCTGTEEGTETCTGEATTS

GATGACTCAGTCT(

EdgienpcaausnesmdesnefdT CCTGCAGGTCTAG

TCAGAGCCTCTTGIA]

ACAGCTCCTGATCT

AGGCACAGATTTTA!

AAGCTCTACAAACT

ACCATCTGTCTTCA

GCTGAATAACTTCT|
ACTCCCAGGAGAGT
GCTGAGCAAAGCAC
TCGCCCGICACAAA
MRLPAQLLGLLMV
GEPASI SCRSSQSL

GVYYCMVQAL QTPRT]

GTCACAGAGCAGGA
ACT ACGAGAAACA(
GAGCTTCAACAGX
WSGSSGDI VM QSR
L YSNGYNFLDWYL(
FGQGTKVEI KRT \

R A AR S LA P

LSASSVV TR ]
MVEGPP@BABPMGEBWMPPKPKDTLMISRT
IPBAPRTPV VDS BEDP BV QINWY VDGVEVHNAKTK

AREGEP XPIHECTISK TK GQPREPQVYTLPPSREEMTK
NQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTP
PMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHE
ALHNHYTQKSLSLSPGK

W\Tﬁ%ﬂﬁ&‘\% PEC1CC

SEATESSS
Gﬂ@@XF PEB@I&M@GM@Q@@@R@@N@@W@A(

ATC

ﬁ\ IF;

[A

(J\l

TER YIGHNRASGYBDRF ERSESCTRERIVG SRVEAEDV

Light Chain DNA

ATGAGGCTCCCTGCTCAGCTCCTGGGGCTGCTAA
TGCTCTGGGTCTCTGGATCCAGTGGGGATATTGT
GCTGACTCAGTCTCCACTCTCCCTGCCCGTCACCC
CTGGAGAGCCGGCCTCCATCTCCTGCAGGTCTAG
TCAGAGCCTCTTGTATAGTAATGGATACAACTTTT
TGGATTGGTACCTGCAGAAGCCAGGGCAGTCTCC
ACAGCTCCTGATCTATTTGGGTTCTAATCGGGCCT
CCGGGGTCCCTGACAGGTTCAGTGGCAGTGGATC
AGGCACAGATTTTACACTGAAAATCAGCAGATTG
GAGGCTGAGGATGTTGGGGTTTATTACTGCATGC
AAGCTCTACAAACTCCTCGGACGTTCGGCCAAGG
GACCAAGGTGGAAATCAAACGAACTGTGGCTGC
ACCATCTGTCTTCATCTTCCCGCCATCTGATGAGC
AGTTGAAATCTGGAACTGCCTCTGTTGTGTGCCT
GCTGAATAACTTCTATCCCAGAGAGGCCAAAGTA
CAGTGGAAGGTGGATAACGCCCTCCAATCGGGTA
ACTCCCAGGAGAGTGTCACAGAGCAGGACAGCA
AGGACAGCACCTACAGCCTCAGCAGCACCCTGAC
GCTGAGCAAAGCAGACTACGAGAAACACAAAGT
CTACGCCTGCGAAGTCACCCATCAGGGCCTGAGC
TCGCCCGTCACAAAGAGCTTCAACAGGGGAGAGT
GTTAG

Light Chain
Protein Sequence

MRILPAQLLGLLMLWVSGSSGDIVLTQSPLSLPVTPG
EPASISCRSSQSLLYSNGYNFLDWYLQKPGQSPQLLI
YLGSNRASGVPDRFSGSGSGTDFTLKISRLEAEDVG
VYYCMQALQTPRTFGQGTKVEIKRTVAAPSVFIFPP
SDEQLKSGTASVVCLLNNFYPREAKVQWKVDNAL

QSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHK

VYACEVTHQGLSSPVTKSFNRGEC




P SDEQLKS GTAS V V CLLNNFYPREAKV Q WKV DNA LGS

GNS QES VTE QD SKD STYSLS S

TLTLSKADYEKH KV YACEV THQ GLS SP V TKSFNRGEC WO 03/ 040170 PCT/ US02/ 36107
abl e

- 88 DESHBIBD#N SEQUENCE (signal

sequence underlined): PERIUSOB3MAT i

CAGGTGCAGCCTGGTGGAGTCTCGGECGAGCCGTG  Domai n of Heavy
GTCCAGCCTGGGAGGTCCCTGAGACTCTCCTGTG  Chai™n 88NA

CAGCCTCTGGATTCACCTTCAGTAGCTATGGCAT Sequence

PV V_ V-V W_V_V_"N

A—'—A—'—Al LA-'—AA-'-AAA AT

GCACTGGGTCCGCT

ATAAATACCAT GCA

S Gteo

WIW&J—I—IQ ﬁ KJ-YIUJ—\&J—\I

TATCTGCAAAT GAAGAGH G NEAGA
GTCTAGT GGGAG(
TCACCGTCTCCTCA
of Heavy WRQH
TI SRDNSRSTLYL(
Mat ur e Var.i ablle
CGT CACCCCTGGA(
AGGTCTAGTCAGA(
ACAACTTTTTGGEA]
ATCGGGECCTCCGH
AGCAGAGT GGA
CGGCCAAGGGA
DI VMTQSPLSLPV]

%W@Q%@‘

EAGCCGGCCTCCAT(
BCCTCTTGTATAGT
[ TGGTACCT GCAGA

"TGAGGATGTTGGH!
NAGGT GGAAATCAA
[PGEPASI SCRSSQB

SGTCCCTGACAGGTT

WGCW@ME@XGW
A

PEIE
T@KQQA,T@QAGACTCCGTGAAGGGCCG AT
AREAOTATEEECAGAGACAATTCCAAGAATGCGCT

AGIRAET IGATGRGCEATC
ASEGCT GOSTIPI CAGBCAGAUB ARITAGAGIGAREA
CAGAIGGTACTEART SCARFACT ACRARAACTEIGNCG

AGMQG?CY@G@G@AAGGGACCACGGTCACCGTC
NF  Domai n of Light

L DW/LQKPGQSP
TDFTLKI SRVEAET

L 1YL GSNRASGVP
F=t— SO OOV

DU ECRADRDET Pl
Domain of Heavy
Chain Protein

E=SCSECSG— Chal-h—Prot-ein
KSGSENIEQPERIEIRLSCAASGFTFSSYGMH
WVRQAPGKGLEWVAVISKDGGNKYHADSVKGRFT
ISRDNSKNALYLOMNSLRVEDTAVYYCVRRGHQL

Sequence VLGYYYYNGLDVWGQGTTVTVSS

Mature Variable | GATATTGTGCTGACTCAGTCTCCACTCTCCCTGCC
Domain of Light | CGTCACCCCTGGAGAGCCGGCCTCCATCTCCTGC

Chain DNA AGGTCTAGTCAGAGCCTCTTGTATAGTAATGGAT

Sequence ACAACTTTTTGGATTGGTACCTGCAGAAGCCAGG

GCAGTCTCCACAGCTCCTGATCTATTTGGGTTCTA
ATCGGGCCTCCGGGGTCCCTGACAGGTTCAGTGG
CAGTGGATCAGGCACAGATTTTACACTGAAAATC
AGCAGATTGGAGGCTGAGGATGTTGGGGTTTATT
ACTGCATGCAAGCTCTACAAACTCCTCGGACGTT
CGGCCAAGGGACCAAGGTGGAAATCAAA

Mature Variable
Domain of Light

DIVLTQSPLSLPVTPGEPASISCRSSQSLLYSNGYNFL
DWYLQKPGQSPQLLIYLGSNRASGVPDRFSGSGSGT

Chain Protein DFTLKISRLEAEDVGVYYCMQALQTPRTFGQGTKV
Sequence EIK

Heavy chain CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTG
DNA (variable GTCCAGCCTGGGAGGTCCCTGAGACTCTCCTGTG
domain) CAGCCTCTGGATTCACCTTCAGTAGTTATGGCAT
(3.1.1H-A78T) GCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTG
SEQ ID NO: 89 GAGTGGGTGGCAGTTATATCAAAGGATGGAGGT

AATAAATACCATGCAGACTCCGTGAAGGGCCGAT
TCACCATCTCCAGAGACAATTCCAAGAATaCGCT
GTATCTGCAAATGAATAGCCTGAGAGTTGAAGAC
ACGGCTGTGTATTACTGTGTGAGAAGAGGGCATC
AGCTGGTTCTGGGATACTACTACTACAACGGTCT
GGACGTCTGGGGCCAAGGGACCACGGTCACCGTC

TCCTCA




WO 03/ 040170 PCT/ US02/36107 - 89 Table 5: DNA and protein sequences of
anti body 10.8.3 DESCRI PTI ON: SEQUENCE (signal sequence underlined): Heavy
Chai n ATGROAGAEBATGTGGTTCTTCCTCCTGCTGGTGEC  DNA Sequence  PCT/US02/36107
AGCTCCCAGATGGGTCCTGTCCCAGGTGCAGCTG  CAGGAGT CGGGBCCCAGGACT GGTGAAGCCTTCGG
AGACCCTGTCCCTCACCTGCACTGTICTCTGGTGEC  TCEABGAGTAGT TACTACTGGATCTGGATCCGEC
AGCCCGCCGGGAAGCGACTGGAATGGATTGEEC  GTGTCTATACCAGT GGGAGCACCAACTACAACCC

C‘rCCC‘I‘CAAGAG‘I‘(‘Y“AGTf‘Af‘f‘ATGTF‘NF‘TAF‘Af‘ Af‘f"Tf‘f‘AAf"AAf‘f‘Af"TTf"l‘f‘f‘f"l'f‘AAfY"rr‘Af"

GACGTCT ‘ @ LA TCTTOCC
CCTGGCGCCCTGCT O S A :x Pﬁgﬁ IR - AT
TCCCCGAACCGGTéﬁ&%’F n\ G Sov.coll
GTCCTACAGTCCTC:. CTACTCCC C
CCAGACCTACACCT CEAABAAGET CA :AWN@MM&%@&AAGACAGTTGAGCG@
AAATGTTGTGTCGA GCCCAGCAC  CACCTGTGGCAGGACCGTCAGTCTTCCTCTTACCC
CCAAAACCCAA (‘I\\_,VV (‘AT(‘I\T(’" l‘(‘(‘(ﬁ_A‘ {YYY‘IP_A(TT(“AF‘("T{:I1'I(TT(TTG,G'ACGI@A\G
CCACGAAGACCCOGREBTDEHET TCAAC A
Mmmw\mwwmmamemmemm@mmmmcs
ACT GGCT GAACGGTAAGEAPT ACAAGT , A

AACCATCT CCAAN\WGCOCG@@YGGGTCCGCCAGGCTCCAGGCAAGGGGCTG
VSSA-VITA) GAGTGGGTGGCAGTTATATCAAAGGATGGAGGT
AATAAATACCATGCAGACTCCGTGAAGGGCCGAT

SEQIDNO:91 | 1 A CCATCTCCAGAGACAATTCCAAGAATACGCT
GTATCTGCAAATGAATAGCCTGAGAGCTGAAGAC
ACGGCTGTGTATTACTGTGcGAGAAGAGGGCATC
AGCTGGTTCTGGGATACTACTACTACAACGGTCT
GGACGTCTGGGGCCAAGGGACCACGGTCACCGTC
TCCTCA

Heavy chain QVQLVESGGGVVQPGRSLRLSCAASGFTFSSYGMH

protein (variable | WVRQAPGKGLEWVAVISKDGGNKYHADSVKGRFT

domain) ISRDNSKNTLYLQMNSLRAEDTAVYYCARRGHQLV

(3.1.1H- A78T- | LGYYYYNGLDVWGQGTTVTVSS

V88A-V9I7A)

SEQ ID NO: 92

Light chain DNA | GATATTGTGaTGACTCAGTCTCCACTCTCCCTGCC
(variable domain) | CGTCACCCCTGGAGAGCCGGCCTCCATCTCCTGC

(3.1.1L-L4M- AGGTCTAGTCAGAGCCTCTTGTATAGTAATGGAT

183V) ACAACTTTTTGGATTGGTACCTGCAGAAGCCAGG

SEQIDNO:93 | GCAGTCTCCACAGCTCCTGATCTATTTGGGTTCTA
ATCGGGCCTCCGGGGTCCCTGACAGGTTCAGTGG
CAGTGGATCAGGCACAGATTTTACACTGAAAATC
AGCAGAgTGGAGGCTGAGGATGTTGGGGTTTATT
ACTGCATGCAAGCTCTACAAACTCCTCGGACGTT
CGGCCAAGGGACCAAGGTGGAAATCAAA

Light chain DIVMTQSPLSLPVTPGEPASISCRSSQSLLYSNGYNF

protein (variable | LDWYLQKPGQSPQLLIYLGSNRASGVPDRFSGSGSG

domain) TDFTLKISRVEAEDVGVYYCMQALQTPRTFGQGTK

(3.1.1 L-L4M- VEIK '

L83V)

SEQ ID NO: 94




ACCACAGGTGTACACCCTGCCCCCATCCCGGGAG GAGATGACCAAGAACCAGGT CAGCCTGACCTECC
TGGTCAAAGGCTTCTACCCCAGCGACATCGCCGT GGAGT GCGAGAGCAAT GGGCAGCCGGAGAACAA
CTACAAGAEZOGADOIBGCCATGCTGGACTCCGAC  GGCTCCTTCTTCCTCTACACCRAGIRCASIET GG
ACAAGAGCAGGT GGCAGCAGGEGGAACGTCTTCT  CATGCTCCGTGATGCATGAGGCTCTGCACAACCA
CTACACGCAGAAGAGCCTCTCCCTGICTCCGGGT  AAATGABBD-03/ 040170 PCT/ USO2/ 36107 90
DESCRI PTI ON:  SEQUENCE ( si gnal sequence underlined): Heavy Chain

MKHLWFFLLLVAAPRW/L SQVQL ro equence

TLSLTCTVSGGSI SSYYW W RQP & E%Urﬁfﬂk}ﬁ%i deﬂT]S?(NQ:SLKLS
VTAA DTAVYYCA

‘?KGPSVFPL APCSRE"!%\I—L TAAL Q\\'%ﬁ%@fi@ﬁl@é@gﬁﬁé(sf&lu‘?gﬁ}ﬂ?‘flfg}&\e/\fl}’ﬂ%ClYSLSSWTVPSS

NFGT QT YT CNVDHK P ST/ DKIME RK COMECREAG TRAPBACPSHELERPE BRI GCRIBEYGCY| VWDV
SHEDPEVQFNWYVDGVRNVAISSHIECREEQFRITAR A AG Y GE NG TECK G KA BT Eakrkais/ SNKGLP

APl EKT |  SKTKGQPREPQVYT LPPSR@EM@Y‘@'TW@@AGGCGTGGTCCAG
FYPSDI AVEWESNGOPENNYKTTPPM._DSR A HYTQKSL

SLSPGK Li ght Chai n DNA ATGAGERRG
TGCTCTGGTTCCCAGGT TCCAGATGOGA
TAGGAGACAGAGT CACCAT CACT TGT COBREAS CCTATTAG T CCIGTR
CAGAAACCAGGGAAAGCCCCTAAACTCC : c% XXTOECSEA AN EABALH T;;
GGT TCAGOGGCAGT GGAT CT GGGACAGRFeA CACFEI L n P S AATECASACETEEN AN
AN i GAGACAATTCCAGGAGCACGCTTTATCTGCAAAT

GAACAGCCTGAGAGCTGAGGACACGGCTGTATAT
TACTGTGCGAGAAGAGGCATGGGGTCTAGTGGG
AGCCGTGGGGATTACTACTACTACTACGGTTTGG
ACGTCTGGGGCCAAGGGACCACGGTCACCGTCTC
CTCAGCCTCCACCAAGGGCCCATCGGTCTTCCCC
CTGGCGCCCTGCTCCAGGAGCACCTCCGAGAGCA
CAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTT
CCCCGAACCGGTGACGGTGTCGTGGAACTCAGGC
GCTCTGACCAGCGGCGTGCACACCTTCCCAGCTG
TCCTACAGTCCTCAGGACTCTACTCCCTCAGCAG
CGTGGTGACCGTGCCCTCCAGCAACTTCGGCACC
CAGACCTACACCTGCAACGTAGATCACAAGCCCA
GCAACACCAAGGTGGACAAGACAGTTGAGCGCA
AATGTTGTGTCGAGTGCCCACCGTGCCCAGCACC
ACCTGTGGCAGGACCGTCAGTCTTCCTCTTCCCCC
CAAAACCCAAGGACACCCTCATGATCTCCCGGAC
CCCTGAGGTCACGTGCGTGGTGGTGGACGTGAGC
CACGAAGACCCCGAGGTCCAGTTCAACTGGTACG
TGGACGGCGTGGAGGTGCATAATGCCAAGACAA
AGCCACGGGAGGAGCAGTTCAACAGCACGTTCC
GTGTGGTCAGCGTCCTCACCGTTGTGCACCAGGA
CTGGCTGAACGGCAAGGAGTACAAGTGCAAGGT
CTCCAACAAAGGCCTCCCAGCCCCCATCGAGAAA
ACCATCTCCAAAACCAAAGGGCAGCCCCGAGAA
CCACAGGTGTACACCCTGCCCCCATCCCGGGAGG
AGATGACCAAGAACCAGGTCAGCCTGACCTGCCT
GGTCAAAGGCTTCTACCCCAGCGACATCGCCGTG
GAGTGGGAGAGCAATGGGCAGCCGGAGAACAAC
TACAAGACCACACCTCCCATGCTGGACTICCGACG
GCTCCTTCTTCCTCTACAGCAAGCTCACCGTGGAC
AAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCAT
GCTCCGTGATGCATGAGGCTCTGCACAACCACTA
CACGCAGAAGAGCCTCTCCCTGTCTCCGGGTAAA
TGA

")

TG




TTGCAACTTACTATTGTCAACAGACTGACAGITTC  CCGCTCACT TTCGGECGECEEGACCAAGGT GGAGA
TCAAACGAACTGTGGCTGCACCATCTGTCTTCAT  CTTCCCGCCATCTGATGAGCAGT TGAAATCTGGA
ACTGCCTCV0 G nBCCT CCTGAATAACTTCTA  TCCCAGAGAGGCCAAAGT ACRGTESARGEHITEGA
TAACGCCCTCCAATCGGGTAACTCCCAGGAGAGT GTCACAGAGCAGGACAGCAAGGACAGCACCTAC

AGCCTCAGCAGCACCCTGACGCTGAGCAAAGCA  GACTACERGAAACACAAAGT CTACGCCTGCGAA

GTCACCCATCAGGGCCTGAGCTCGCCCGTCACAA  AGAGCTTCAACAGECGAGAGTGITAG Light Chain

MRLPAOLLGLLLLWW-

DRVTI TCRASQPI $

SLQPEDFATYYCQ

J R
VCLLNNFYPREAW%QE%“
VTHQGL SSPVTKSEREEE 3B

sequemnce underl i ned);
\GGAGT CGGGCCCAGEH

(signal
CAGGTGCAGCTGC/
GTGAAGCCTTCGH
CTGTCTCTGGTGA
ATCTGGATCCGGCA
CCAACTACAACCK!
CTGAAGCTGAGCT!
GGGGTACGGTATH
QVQLQESGPGL VK]
RQPAGKGLEW GR)
TSKNQFSLKLSSV]

NGACCCTGTCCCTC
:TCCATCAGTAGT(Tj
NGCCCGCCGGGAA!

CTCCCTCAAGAGTC
CTGTGACCGCCGCA
BACGT CTGGGGCCA
PSETLSLTCTVSGG
/YTSGSTNYNPSLKSR
[AADTAVYYCARDG

Fou

FPSSREDHOMTOSPSSYSASYG—Proternm—Sequence
Q&S@H@"@fﬂ&(@ﬁﬁ@l@@ (igabesguopgelnderimsrDFTLTI S
FGGGTM@ I
SO cES

GRFTIS L
GSRGDYYYYYGLDV

A@@@@ZTV@]\QFPS}AWGPSV%SPLAPCSRSTSESTAAL
\GEAYIKIEY FRERVAVSaVNSGALTSGVHTEPAVLQSS

CEEMERK CCXEN 5
G&I@WTWNHBUWW
A@WE%@W@WQ@WWMK@b
SRSSEG M?ISKTI{GU@%PQVYTLPPSREEM
TENFRGIVRISIAVEWESNGQPENNYKT
Li‘ SDGSFFLYSKLTVDKSRWQQGNVFSCSVM
HEALHNHYTQKSLSLSPGK

Y AT REVeIR LWVV@PG
A1 . E

MMWWWA
AVRBAL PRI MLT
GEFEMHNAC

QUENCE

Light Chain DNA
Sequence

ATGAGGCTCCCTGCTCAGCTCCTGGGGCTGCTAA
TGCTCTGGGTCTCTGGATCCAGTGGGGATATTGT
GATGACTCAGTCTCCACTCTCCCTGCCCGTCACCC
CTGGAGAGCCGGCCTCCATCTCCTGCAGGTCTAG
TCAGAGCCTCTTGTATAGTAATGGATACAACTTTT
TGGATTGGTACCTGCAGAAGCCAGGGCAGTCTCC
ACAGCTCCTGATCTATTTGGGTTCTAATCGGGCCT
CCGGGGTCCCTGACAGGTTCAGTGGCAGTGGATC
AGGCACAGATTTTACACTGAAAATCAGCAGAGTG
GAGGCTGAGGATGTTGGGGTTTATTACTGCATGC
AAGCTCTACAAACTCCTCGGACGTTCGGCCAAGG
GACCAAGGTGGAAATCAAACGAACTGTGGCTGC
ACCATCTGTCTTCATCTTCCCGCCATCTGATGAGC
AGTTGAAATCTGGAACTGCCTCTGTTGTGTGCCT
GCTGAATAACTTCTATCCCAGAGAGGCCAAAGTA
CAGTGGAAGGTGGATAACGCCCTCCAATCGGGTA
ACTCCCAGGAGAGTGTCACAGAGCAGGACAGCA
AGGACAGCACCTACAGCCTCAGCAGCACCCTGAC
GCTGAGCAAAGCAGACTACGAGAAACACAAAGT
CTACGCCTGCGAAGTCACCCATCAGGGCCTGAGC
TCGCCCGTCACAAAGAGCTTCAACAGGGGAGAGT
GITAG

Light Chain
Protein Sequence

MRIPAQLLGLIMLWVSGSSGDIVMTQSPLSLPVTP
GEPASISCRSSQSLLYSNGYNFLDWYLQKPGQSPQL
LIYLGSNRASGVPDRFSGSGSGTDFTLKISRVEAEDV
GVYYCMQALQTPRTFGQGTKVEIKRTVAAPSVFIFP
PSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNA
LQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKH
KVYACEVTHQGLSSPVTKSFNRGEC




Sequence DVWGQGTTVTVSS Mature Vari abl e GACATCCAGATGACCCAGTCTCCATCTTCCGTGT

Domai n of Light CTGCATCTGIAGGAGACAGAGICACCATCACTTG Chain DNA
TCCEECGAGYCAGDWIAN TAGCAGCTGGT TAGCC  Sequence
TGGTATCAGCAGAAACCAGGGAAAGCCCCTAAA CTCCTGATTTATTCTGCCTCCGGT TTGCAAAGT GG

GGTCCCATCAAGGT TCAGCGGCAGTGGATCTGGG  ACAGATS TCACT CTCACCAT CAGCAGCCTGCAGC
CTGAAGATTTTGCAACTTACTATTGTCAACAGAC TGACAGI TTCCCGCTCACT TTCGGECGECEEGACC

PCT/US02/36107

AAGGT GGAGAT CAR

Domain of Lig

ST

d%gMPD VD/-\DVUJI’( Iill‘lleﬁ f

ASOPTSSW-AWY
ain Protein

LTI SSLQPEDFAT
92 Table 6
SEQUENCE (si g
ATGAAACATCTGT
AGCTCCCAGATGG
AGACCCTGTCCCT
AGOCCCCA

craxrcéiﬁéﬁ
CTGTGACCGCTGO
TACTTTCACCAGT
CTTCOCOCTGRT
GACTACTTCOCCT

GCGGACT GGAGT GEA
CGAGT CACCATATQ
GGACACGGECCGTTT]
GGGGCCAGGEGAACA
CCCTGCTCCAGGAG
AACCGGT GACGGT G

@@@d@A@@WGﬁ@@GW@ﬂE%@G@@@AE@UG#@2/

GKG%E?Q?%&A@%C%@%C@¥§@@F““CN
POACCPTEAGTAGCTATGGCAT

SHESS A PEGACETS
Tﬁ@@&ﬁTAﬁﬁﬁ@@ﬁﬁ@éﬂ@ﬂ§ﬁ$@%ﬁ@§@@ﬁﬁé@ﬁ‘

amxxnmnAxxnmma(uwﬂ< ACE
QNIW@@TGEGH@Q@E@G@E@Eﬂﬁﬁﬁ?&%ﬂ@@ﬂ@v

36107

Atk

'C
ar

AC
5GT

G

TR TS AAGHE T CTRAYARCE AT CARAGTTT
TCACCGTCTCCTCA

Mature Variable
Domain of Heavy
Chain Protein
Sequence

Mature Variable
Domain of Light
Chain DNA
Sequence

QVQLVESGGGVVQPGRSLRLSCAASGFTFSSYGMH
WVRQAPGKGLEWVAVISNDGDNKYHADSVWGRF
TISRDNSRSTLYLQMNSLRAEDTAVYYCARRGMGS
SGSRGDYYYYYGLDVWGQGTTVTVSS

GATATTGTGATGACTCAGTCTCCACTCTCCCTGCC
CGTCACCCCTGGAGAGCCGGCCTCCATCTCCTGC
AGGTCTAGTCAGAGCCTCTTGTATAGTAATGGAT
ACAACTTTTTGGATTGGTACCTGCAGAAGCCAGG
GCAGTCTCCACAGCTCCTGATCTATTTGGGTTCTA
ATCGGGCCTCCGGGGTCCCTGACAGGTTCAGTGG
CAGTGGATCAGGCACAGATTTTACACTGAAAATC
AGCAGAGTGGAGGCTGAGGATGTTGGGGTITTATT
ACTGCATGCAAGCTCTACAAACTCCTCGGACGTIT
CGGCCAAGGGACCAAGGTGGAAATCAAA

DIVMTQSPLSLPVTPGEPASISCRSSQSLLYSNGYNF
LDWYLQKPGQSPQLLIYLGSNRASGVPDRFSGSGSG
TDFTLKISRVEAEDVGVYYCMQALQTPRTFGQGTK
VEIK

Mature Variable
Domain of Light
Chain Protein
Sequence




CCCAGCTGICCTACAGTCCTCAGGACTCTACTCCC  TCAGCAGCGT GGTGACCGT GCCCTCCAGCAACTT
CGGCACCCAGACCTACACCTGCAACGTAGATCAC  AAGCCCAGCAACACCAAGGT GGACAAGACAGIT
GAGCGCAAAYTGIBBAIBTICGAGT GCCCACCGTGCC  CAGCACCACCT GTGECAGGACECTAARY/SsHICCT
CTTCCCCCCAAAACCCAAGGACACCCTCATGATC  TCCCGGACCCCT GAGGT CACGT GCGT GGTGGT GG
ACGT GAGT CACGAAGACCCCGAGGTCCAGTTCAA  CTGGTAGGTGGACGGCGT GGAGGT GCATAATGCC
AAGACAAAGCCACGGGAGGAGCAGI TCAACAGC ACGTTCCGT GTGGTCAGCGTCCTCACCGT TGTGC

> 0

ACCAGGACT GGCT GAACGGCAAGG (
COAGANAACCAT CTOCA. AACCASREE R LR
COGGACGACATGAGHRGARGAGRT CASRRNGE 5,;@1; CAMNRFATEGTACCCCAGCGACH
TOGOCGT GGAGT GRGACAGEAAFEEECAGECES NQ% AACT PMPAMAP%TMJ@K
CTCOGACGGCT CCTHERVECHEIRACAGTAKTEA SA E ESIEQEEEE

TCTTCTCATGCTCOBIGA RBGAFIBAGAL P o '

CGGGTAAATGA WO 03/ 040170 PCT/GJQG@AWGGC(EBAGGE@KR@TGMG@QDENCE

(signal sequence underli ned)gA(!‘d@@@)’[@‘m@CTCACCTGCACTGTCTCTGGTGGC

MKHLWEFL LL VAARRW/L SQVQL QESGH
TLSLTCTVSOLS! RSYYVIT ROFPGK( @éﬂ@f@b%@ﬁﬁﬂc‘fﬁmﬁTC%GGATCGGC ]

DTAVYYCARKGDYGGNFNYFHQWGEQGT L]
TVS MNSGALTSGNHTFPAVLCBSGLY%
CPAPPVAGPS VFHFPPKPKDTLNISR“

A C ‘GAACCAGTTCTCCCTGAAGCTGAGCT
CTGTGACCGCCGCGGACACGGCCGTGTATTACTG
TGCGAGAGATGGTCTTTACAGGGGGTACGGTATG
GACGTCTGGGGCCAAGGGACCACGGTCACCGTCT
CCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCC
CCTGGCGCCCTGCTCCAGGAGCACCTCCGAGAGC
ACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACT
TCCCCGAACCGGTGACGGTGTCGTGGAACTCAGG
CGCTCTGACCAGCGGCGTGCACACCTTCCCAGCT
GTCCTACAGTCCTCAGGACTCTACTCCCTCAGCA
GCGTGGTGACCGTGCCCTCCAGCAACTTCGGCAC
CCAGACCTACACCTGCAACGTAGATCACAAGCCC
AGCAACACCAAGGTGGACAAGACAGTTGAGCGC
AAATGTTGTGTCGAGTGCCCACCGTGCCCAGCAC
CACCTGTGGCAGGACCGTCAGTCTTCCTCTTCCCC
CCAAAACCCAAGGACACCCTCATGATCTCCCGGA
CCCCTGAGGTCACGTGCGTGGTGGTGGACGTGAG
CCACGAAGACCCCGAGGTCCAGTTCAACTGGTAC
GTGGACGGCGTGGAGGTGCATAATGCCAAGACA
AAGCCACGGGAGGAGCAGTTCAACAGCACGTTC
CGTGTGGTCAGCGTCCTCACCGTTGTGCACCAGG
ACTGGCTGAACGGCAAGGAGTACAAGTGCAAGG
TCTCCAACAAAGGCCTCCCAGCCCCCATCGAGAA
AACCATCTCCAAAACCAAAGGGCAGCCCCGAGA
ACCACAGGTGTACACCCTGCCCCCATCCCGGGAG
GAGATGACCAAGAACCAGGTCAGCCTGACCTGCC
TGGTCAAAGGCTTCTACCCCAGCGACATCGCCGT
GGAGTGGGAGAGCAATGGGCAGCCGGAGAACAA
CTACAAGACCACACCTCCCATGCTGGACTCCGAC
GGCTCCTTCTTCCTCTACAGCAAGCTCACCGTGG
ACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCT
CATGCTCCGTGATGCATGAGGCTCTGCACAACCA
CTACACGCAGAAGAGCCTCTCCCTGTCTCCGGGT
AAATGA




V SHEDPEVCQFNWYVDGVEVHNAKTKPREEQFNSTF RV V. S V LT V VH@D W.NGKEYKCKV
SNKG.PAPI EK Tl SKTKGQPREPQVYTLPPSREEMIKNQVSLTCLVK

GFYPSDI AWFOBESNEPRENNYKTTPPMLDSDGSFFL  YSKL TVDKSRWOQGNVF SCBUIVHIESAL BB TOKS
LSLSPGK Li ght Chain DNA ATGAGGCTCCCTGCTCAGCTCCTGGGEGCTGCTAA  Sequence
TGCTCTGGGTCTCTGGATCCAGTGCGGATATTGT  GATGACICAGT CTCCACT CTCCCTGCCCGT CACCC
CTGGAGAGCCGGECCTCCATCTCCTGCAGGTCTAG  TCAGAGCCTCCTACATACTAATGGATACAACTAT

TTCGATT&;'I’ACC'I’ T‘I\f"[\ I\fY‘f"I\fm]\f"Tr"l‘f" f"l\f"l\ I\f'"l'f'Y"'l'f"I\Tf"'l'ATTTf"f"f"TTr"l‘l\ AT

TOOOT T OT7AVA T OO0

TWM@M@W@WNWWM@M@AMTMG@@H

GCGAGGCTGAGGATG FATTA
GGACCAAGCTGCGAG X CT
CAGT TGAAATCT GG €

CAGT GGAAGGT GGATAACGCCCT CCAAT
AGGACAGCACCTACAGCCTCAGCAGCAG
CTACGCCT GCGAAGT CACCCATCAGE(]
GTTAG Li ght Chain MRLPAOLLG,
GEPASI SCRSSQSL|LHTNGYNYFDWYLQ
GVYYCMQAL QTPYSFGQGTKLEI KRT
VCLLNNFYPREAKVIQWKVDNA  LQSGN
SPVTKSFNRGEC WO 03/ 040170 PdQ

KREGERANY :
WWM@P@WW@P&@MW&WEVTCVVWV

TW§%/T GDWLNGKEYKCKVSNKGLPAPIEKTI
SKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKG
FYPSDIAVEWESNGQPENNYKTTPPMLDSDGSFFLY
SKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSL
SLSPGK

det éXCYY @@M@@@W@@W&M@
TRAES VIR DA EA T

FOy 3] RPN E
T W‘ﬁ RYAnciTA

ce
VEAEDV

VE VR SKAREREE QIR THQGEL S

Light Chain DNA
Sequence

ATGAGGCTCCCTGCTCAGCTCCTGGGGCTCCTGC
TGCTCTGGTTCCCAGGTTCCAGATGCGACATCCA
GATGACCCAGTCTCCATCTTCCGTGTCTGCATCTG
TAGGAGACAGAGTCACCATCACTTGTCGGGCGAG
TCAGCCTATTAGCAGCTGGTTAGCCTGGTATCAG
CAGAAACCAGGGAAAGCCCCTAAACTCCTGATTT
ATTCTGCCTCCGGTTTGCAAAGTGGGGTCCCATC
AAGGTTCAGCGGCAGTGGATCTGGGACAGATTTC
ACTCTCACCATCAGCAGCCTGCAGCCTGAAGATT
TTGCAACTTACTATTGTCAACAGACTGACAGTTTC
CCGCTCACTTTCGGCGGCGGGACCAAGGTGGAGA
TCAAACGAACTGTGGCTGCACCATCTGTCTTCAT
CTTCCCGCCATCTGATGAGCAGTTGAAATCTGGA
ACTGCCTCTGTTGTGTGCCTGCTGAATAACTTCTA
TCCCAGAGAGGCCAAAGTACAGTGGAAGGTGGA
TAACGCCCTCCAATCGGGTAACTCCCAGGAGAGT
GTCACAGAGCAGGACAGCAAGGACAGCACCTAC
AGCCTCAGCAGCACCCTGACGCTGAGCAAAGCA
GACTACGAGAAACACAAAGTCTACGCCTGCGAA
GTCACCCATCAGGGCCTGAGCTCGCCCGTCACAA
AGAGCTTCAACAGGGGAGAGTGTTAG

Light Chain
Protein Sequence

MRLPAQLLGLLLLWFPGSRCDIQMTQSPSSVSASVG
DRVTITCRASQPISSWLAWYQQKPGKAPKLLIYSAS
GLQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQ
QTDSFPLTFGGGTKVEIKRTVAAPSVFIFPPSDEQLK
SGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQ
ESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACE

VTHQGLSSPVTKSFNRGEC




94 DESCRI PTI ON:  SEQUENCE ( si gnal

sequence underlined):

CAGGT GCAGCTGCAGGAGT CGEGCCCAGGACTG  Domai n of Heavy

GTGAAGCCCTWOGEHEAGCCTGTCCCTCACCTGCA  Chai n DNA

PCT/US02/36107

CTGTCTCTGGTGECTCCATCAGAAGI TACTACTG  Sequence
GACCTGGAT CCGGCAGCCCCCAGGGAAGGGACT  GGAGT GGRRTGGATATATCTATTACAGT GGGAGC
ACCAACTACAATCCCTCCCTCAAGAGTCGAGTCA  CCATATCAGTAGACATGICCAAGAACCAGITCTC

Mature Vari abl e

CCTGA\AGCTGAG'I'_ﬁ'i'GTGf\M’““TQA f | |/—\| I/-\L,I’UI ""M“Cﬂslan\pll-\
GTGGTAATTTTAAC ( CA Mat ure
Wﬂ'ab'e‘3K1&ﬁ@§E@$ﬂﬁﬁﬁJL5@%@&@@@%@@%@@@&GX@T@GGGEOG%W@ACTG

| RQPPGKGLEW GYI 1R TGCA
MBKNQFSLKL SSVTAAD! ﬁéé
Vari abl e GATAT b{xe @ b GACTG

GGA( CCAT(

2EE%§§§§%AGMIIICCUK¢¢ACD c TGTCTATACCAGTGGGAGCA
A@AUATTTCMTTGGTACU&AGMQ@A@T@@@@@@K%@W%WQ
AT CGGGCCT CCGGEGT CCCTGACAGGET TEAT KT AGABKE R ACATTASACGATTACATIK GG A
AGCAGAGT GGAGGCTGAGGATGTTGGEE GCAGKRAT CLEAGA CTACOROECARINOBGT
TGGCOMIIEACQMKIWGGM}W(»AAomﬁImEAvawcmﬁ@GcGAGAGATGGTCTTTACAG
DNMTQSPL SLPVTRGEPASI SCRSSQSLLIGAHMSYNCGEPARGE ACGECTHGGGCCAAGGGAC

FDWYL QKPGQSPQL
TDFTLKI SRVEAET

CG

L1 YLGSNRASGVPI

AW/ aWAVAY/au W Y.V I s ‘I I')

RageeadeareToreln

nnnnnnnn K
FOULT O

rA
rc

T

PCT/ US02/ 3610%
DESCRI PTI ON: %
ATGGACTGGACCT(

D

VOV II\/IV I_

' MatugsV arighiht e
SERIUENCE! Heagn ¢

Sequence

SGhaEACEICT TCT

S GEM{@M@%’J:@W@@G&IS&WW@,
1 R AR od & WIHGRY YT &S TN FASBS YK BRYTIMS VD
TSRNGFSLKLSSVTAADTAVYYCARDGLYRGYGM
DVWGQGTTVTVSS

21. 4.1

Mature Variable
Domain of Light
Chain DNA
Sequence

GACATCCAGATGACCCAGTCTCCATCTTCCGTGT
CTGCATCTGTAGGAGACAGAGTCACCATCACTTG
TCGGGCGAGTCAGCCTATTAGCAGCTGGTTAGCC
TGGTATCAGCAGAAACCAGGGAAAGCCCCTAAA
CTCCTGATTTATTCTGCCTCCGGTTTGCAAAGTGG
GGTCCCATCAAGGTTCAGCGGCAGTGGATCTGGG
ACAGATTTCACTCTCACCATCAGCAGCCTGCAGC
CTGAAGATTTTGCAACTTACTATTGTCAACAGAC
TGACAGTTTCCCGCTCACTTTCGGCGGCGGGACC
AAGGTGGAGATCAAA

Mature Variable
Domain of Light
Chain Protein

DIQMTQSPSSVSASVGDRVTITCRASQPISSWLAWY
QQKPGKAPKLLIYSASGLQSGVPSRFSGSGSGTDFT
LTISSLQPEDFATYYCQQTDSFPLTFGGGTKVEIK

Sequence




DNA Sequence CAGCAGCCACAGGAGCCCACTCCCAGGTGCAGCT
GGTGCAGT CTGEGGECTGAGGT GAAGAAGCCTGG  GECCTCAGT GAAGGT CTCCTGCAAGECTTCTGGA

TACACCT TORCOGOBIACTATATGCACTGEGTGC

GACAGGCCCCT GGACAAGECCPCRAGIZAANITEG

GATGGATCAACCCTGACAGT GGTGGCACAAACTA  TGCACAGAAGT TTCAGGGCAGGGTCACCATGACC
AGGGACACGT CCATCAGCACAGCCTACATGGAGC  TGAACASIGCTGAGATCTGACGACACGGCCGTGTA

TTACTGI GCGAGAGAT CAGCCCCTAGGATATTGT

A(ﬂﬁﬁJGEHGﬁATGCTCCTACTTHJKHACTGGG

GCCAGGGAACCCTGGT CACCGT C
TOCTGOAGGAGCACCTCoCACA G R S e b ey ccccwc;
CGGI ACA(

T CACOACT CT AR AT WN@@%@"WWW@ M&AC
ACCTGCAACGTAGA \ACAGIEA A ) ) (5} ST
CGAGT GCCCACCGT (A SGALCA CA
AGGACACCCT CATGAT CT CCCGGACCCCTAGGA G TUAGGTACTAGTECTEATCGAAARCCATCEEA
CCCCGAGGT CCAGIT CAACT GGT ACGT CAREAEC C TETIEACET RO ACEAAGHUYACTEHOE
O T OCT S S A AT BA T RACT BT o
CGGCAAGGAGTACAAGT GCAAGGTCTCC A ce
AAAACCAAAGGGECAGCCCCGAGAACCAG L A
AGAACCAGGT CAGICTGACCTGCCTGGT C 68 AL A NG

AGCAAT GGGCAGCCCGAGAACAACT AL

CCAAGAACCAGTTCTCCCTGAAGCTGAGTT
CTGTGACCGCTGCGGACACGGCCGTTTATTACTG
TGCGAGAAAGGGTGACTACGGTGGTAATTTTAAC
TACTTTCACCAGTGGGGCCAGGGAACCCTGGTCA
CCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGT
CTTCCCCCTGGCGCCCTGCTCCAGGAGCACCTCC
GAGAGCACAGCGGCCCTGGGCTGCCTGGTCAAG
GACTACTTCCCCGAACCGGTGACGGTGTCGTGGA
ACTCAGGCGCTCTGACCAGCGGCGTGCACACCTT
CCCAGCTGTCCTACAGTCCTCAGGACTCTACTCCC
TCAGCAGCGTGGTGACCGTGCCCTCCAGCAACTT
CGGCACCCAGACCTACACCTGCAACGTAGATCAC
AAGCCCAGCAACACCAAGGTGGACAAGACAGTT
GAGCGCAAATGTTGTGTCGAGTGCCCACCGTGCC
CAGCACCACCTGTGGCAGGACCGTCAGTCTTCCT
CTTCCCCCCAAAACCCAAGGACACCCTCATGATC
TCCCGGACCCCTGAGGTCACGTGCGTGGTGGTGG
ACGTGAGTCACGAAGACCCCGAGGTCCAGTTCAA
CTGGTACGTGGACGGCGTGGAGGTGCATAATGCC
AAGACAAAGCCACGGGAGGAGCAGTTCAACAGC
ACGTTCCGTGTGGTCAGCGTCCTCACCGTTGTGC
ACCAGGACTGGCTGAACGGCAAGGAGTACAAGT
GCAAGGTCTCCAACAAAGGCCTCCCAGCCCCCAT
CGAGAAAACCATCTCCAAAACCAAAGGGCAGCC
CCGAGAACCACAGGTGTACACCCTGCCCCCATCC
CGGGAGGAGATGACCAAGAACCAGGTCAGCCTG
ACCTGCCTGGTCAAAGGCTTCTACCCCAGCGACA
TCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGG
AGAACAACTACAAGACCACACCTCCCATGCTGGA
CTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCA
CCGTGGACAAGAGCAGGTGGCAGCAGGGGAACG
TCTTCTCATGCTCCGTGATGCATGAGGCTCTGCAC
AACCACTACACGCAGAAGAGCCTCTCCCTGTCTC
CGGGTAAATGA




ACACCTCCCATGCTGGACTCCGACGECTCCTTCTT  CCTCTACAGCAAGCT CACCGT GGACAAGAGCAGG
TGGCAGCAGGGEGAACGTCTTCTCATGCTCCGTGA  TGCATGAGGCT CTGCACAACCACTACACGCAGAA
GAGCCTCTGECTGIWIGCCEGTAAATGA WO 03/ 040170 PCT/ US02/ 36107 PEE/USDESTRI PTI ON:

SEQUENCE ( si gnal

sequence underlined):

Heavy Chain

MDWIMRI LFLVAAAT GAHSQVQLVQSGAEVKKPG  Pr ot ei B3Sequence
ASVKVSCKASGYTFTGYYMHWRQAPGQGLEWM  GW NPDSGGTNYAQKFQGRVTMIRDTSI STAYMEL

NRLRSDDTAVYYCAI
VKDYFPEPVTVSWN

“ES@@WAV

1O

AVl m\VAV.Y ad OY T\ /T\ ICCI\CTI/I“I’)C\ Il_r)l I\r)f"CDCTCl:CT/\

TLEVITVOONROTIXO

sgrgl sequEres us&ﬁd;n@bwcu\NDHKPsm

TTTODT VYO

| SEQUENC

LGCL
KVDKTV

ERKCCVECPPCPAP
PREEQFNSTFRWS
NQVSLTCLVKGFYP
ALHNHYTCKSLSLS
Sequence TGCTC
GATGACCCAGTCTC
TCAGGGTATTTACA
ATACTGCATCCACT!
ACTCTCACCATCAG
CCGCTCACTTTCGG
CTTCCCGCCATCTG

5 ELFPP
NGKE
9 =

PCK Li ght Chai
TGGTTCCCAGGTTAGAEA
CATCTTCCGTGTCT]
GCTGGT TAGCCT GGTRY SABIS GAGRS
TTACAAAGT GGGGT
CAGCCTGCAACCTG

CGGAGGGACCAAGGTEHED CESOE SRARGANIH TEA
T CAGCAGT TGAATIT Gobt AT S A R AR BEA T

HNAKTK

QEQCRN YRESE

==
CS

T

N
WYGGNFNYFHQWGQGTLVTVSS

GRATEGES VFRGARC

WTW‘I
A OTATIN AGESSAKE PPRORAT MGG OAGETTAAGAD TT

TISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVK
GFYPSDIAVEWESNGQPENNYKTTPPMLDSDGSFFL
YSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKS
LSLSPGK

Light Chain DNA
Sequence

ATGAGGCTCCCTGCTCAGCTCCTGGGGCTGCTAA
TGCTCTGGGTCTCTGGATCCAGTGGGGATATTGT
GATGACTCAGTCTCCACTCTCCCTGCCCGTCACCC
CTGGAGAGCCGGCCTCCATCTCCTGCAGGTCTAG
TCAGAGCCTCCTACATACTAATGGATACAACTAT
TTCGATTGGTACCTGCAGAAGCCAGGGCAGTCTC
CACAACTCCTGATCTATTTGGGTTCTAATCGGGCC
TCCGGGGTCCCTGACAGGTTCAGTGGCAGTGGAT
CAGGCACAGATTTTACACTGAAAATCAGCAGAGT
GGAGGCTGAGGATGTTGGGGTTTATTACTGCATG
CAAGCTCTACAAACTCCGTACAGTTTTGGCCAGG
GGACCAAGCTGGAGATCAAACGAACTGTGGCTG
CACCATCTGTCTTCATCTTCCCGCCATCTGATGAG
CAGTTGAAATCTGGAACTGCCTCTGTTGTGTGCCT
GCTGAATAACTTCTATCCCAGAGAGGCCAAAGTA
CAGTGGAAGGTGGATAACGCCCTCCAATCGGGTA
ACTCCCAGGAGAGTGTCACAGAGCAGGACAGCA
AGGACAGCACCTACAGCCTCAGCAGCACCCTGAC
GCTGAGCAAAGCAGACTACGAGAAACACAAAGT
CTACGCCTGCGAAGTCACCCATCAGGGCCTGAGC
TCGCCCGTCACAAAGAGCTTCAACAGGGGAGAGT
GTITAG

Light Chain
Protein Sequence

MRLPAQLLGLLMLWVSGSSGDIVMTQSPLSLPVTP
GEPASISCRSSQSLLHTNGYNYFDWYLQKPGQSPQL
LIYLGSNRASGVPDRFSGSGSGTDFTLKISRVEAEDV
GVYYCMQALQTPYSFGQGTKLEIKRTVAAPSVFIFP
PSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNA
LQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKH

KVYACEVTHQGLSSPVTKSFNRGEC

MIK
VVHE

[T

C
TC
T

[TA



TCCCAGAGAGGCCAAAGTACAGTGGAAGGTGGA TAACGCCCTCCAAT CGGGTAACT CCCAGGAGAGT
GTCACAGAGCAGGACAGCAAGGACAGCACCTAC  AGCCTCAGCAGCACCCTGACGCTGAGCAAAGCA
GACTACGAGKOAGABAMAGTCTACGCCTGCGAA  GTCACCCATCAGGGCCTGAGCT ECTASETSACAA
AGAGCTTCAACAGCGGAGAGTGTITAG Li ght Chain MRLPAOLLGLLLLWFPGSRCDI QUTQSPSSVSASVG
Protei n Sequence DRVTI TCRASQAE YSV\LAV\Y(QQ(P?&(APNLLI YTA
STLQSGVPSRFSGSGSGTDFTLTI SSLQPEDFATYYC QQANI FPLTFGGGTKVEI KRT VAAP S VFI FPP

éEDE\?_Tqugg%é @w %YWM%WWMP WO 03/.040170

PCT/ US02/ 3610 Matur®V ari BSCRI CAGATGGAQUENCTA CATTRt GESNENAEGATEG! ijned) :

Mat Vari ab| %: SECGCHASCTEY '
X GAX [’;%CT ar i abll 18, AGGFERA _@CF . GCATCAGT—@@@'T@A@CT@@KY

GGCTTCTGGATAC ACT]
CACTGGGTGOGACA GGACAA

AGGATATTGTACT|AATGGTGTATGCT QAT ATEA GRAFNA A EECK EaEearcTe
CTCA Mature Mariabl e QVQLVQSEAEVAKIEARVAEASEHGACEGM GOABAGG Heavy
HVWRQAPGQGL EVIMGW NPDSGGTNYAGKECGRT TR ACTEEGEIGAGAAAGGGTGACTACG

VTMIRDTSI STAYIVELNRL RSDDTAWWATW@T&CGM@WC&W@WT\ S S
Mat ur e Vari abl e GACATCCAGAT@HGCGAAEICTTCCATCRGCGTEGTCEaami n of Li ght
CTGCATCT GT AGGAGACAGAGTCACCATCACTTIG—Charn—DiA-
TCCIRGAGFCACW‘YIWFq EQESGPGLVKPSETLSLTCTVSGGSIRSYYWTW
Domain of Heavy | IRQPPGKGLEWIGYIYYSGSTNYNPSLKSRVTISVD
Chain Protein MSKNQFSLKILSSVTAADTAVYYCARKGDYGGNFN

Sequence YFHQWGQGTLVTVSS

Mature Variable | GATATTGTGATGACTCAGTCTCCACTCTCCCTGCC
Domain of Light | CGTCACCCCTGGAGAGCCGGCCTCCATCTCCTGC
Chain DNA AGGTCTAGTCAGAGCCTCCTACATACTAATGGAT
Sequence ACAACTATTTCGATTGGTACCTGCAGAAGCCAGG
GCAGTCTCCACAACTCCTGATCTATTTGGGTTCTA
ATCGGGCCTCCGGGGTCCCTGACAGGTTCAGTGG
CAGTGGATCAGGCACAGATTTTACACTGAAAATC
AGCAGAGTGGAGGCTGAGGATGTTGGGGTTTATT
ACTGCATGCAAGCTCTACAAACTCCGTACAGTTT
TGGCCAGGGGACCAAGCTGGAGATCAAA

Mature Variable | DIVMTQSPLSLPVTPGEPASISCRSSQSLLHTNGYNY
Domain of Light | FDWYLQKPGQSPQLLIYLGSNRASGVPDRFSGSGSG
Chain Protein TDFTLKISRVEAEDVGVYYCMQALQTPYSFGQGTK
Sequence LEIK




Sequence TGGTATCAGCAGAAACCAGGGAAAGCCC CTAAC
CTCCTGATCTATACTGCATCCACTTTACAAAGTGG  GGTCCCATCAAGGT TCAGCGGCAGT GGATCT GGG
ACAGATTTCAGTGI@AGCATCAGCAGCCTGCAAC  CTGAAGATTTTGCAACT TACT ATTEREARIAGCC
TAACATTTTCCCGCTCACTTTCGGCGGAGGGACC  AAGGTGGAGATCAAA Mature Vari abl e

DI QUTQSPSSVSASVGDRVTI TCRASQG YSW.AWY  DOm&en “of  Li ght

QQKPGKAPNLLI YTASTLQSGVPSRFSGSGSGTDFT  Chain Protein

LTISSLCPEDFATYYCQQANIFP 0345, / US02/ 36107
- 98 Table 8: DNA a %@qﬁgﬁ%%%a%%e va?ﬁ%%? 14 onni ns_of

21.2.1 anti bod @@ﬁ %@#@j Loy
CAGGHI%@CTGG&EEK CTGEGQGA%AA”C; %%%%%%%EECRKIﬁ@%?d' (}{Eﬁicf’ﬂtﬁG
CAGCCTCTGGATTCHeaTT CAGNAGCT ARG XOTCHEEACHEAAGS TICY QY

AGT GGGT GGCAGT T BNGT SaquehcA T TC
ACCATCTCCAGAGACAATTCCAAGAACH A
CGGCTGTGTATTA :TGTGCGAGAGATGm@qACAs@@M@@@m@mm GA
ATCCTGGTCACCG]CTCCTCAG Heavy Tl (- @Ok eSSy X Uk R SAARSE BT VM
Pr ot ei n WRQA PCKGL EWAVNVBYDGS N NG

TI SRDNSKNTLYLEDI NSLRAEDTAVYY AF e’e“ “ G (3 T&‘é TGG ng DNA
GATATTGTGATGACTCAGTCTCCACTC] -g LACC ' ‘ ¥ ‘EDIGC
AGGTCTAGT CAGA(E‘-TGT TCTGTATAGT C & N \ 7 CAbG

GCAGITCTCCACAGETCCTGATCTATTT
TGAACAGGCTGAGATCTGACGACACGGCCGTGRA

TTACTGTGCGAGAGATCAGCCCCTAGGATATTGT
ACTAATGGTGTATGCTCCTACTTTGACTACTGGG
GCCAGGGAACCCTGGTCACCGTCTCCTCAGCCTC
CACCAAGGGCCCATCGGTCTTCCCCCTGGCGCCC
TGCTCCAGGAGCACCTCCGAGAGCACAGCGGCCC
TGGGCTGCCTGGTCAAGGACTACTTCCCCGAACC
GGTGACGGTGTCGTGGAACTCAGGCGCTCTGACC
AGCGGCGTGCACACCTTCCCAGCTGTCCTACAGT
CCTCAGGACTCTACTCCCTCAGCAGCGTGGTGAC
CGTGCCCTCCAGCAACTTCGGCACCCAGACCTAC
ACCTGCAACGTAGATCACAAGCCCAGCAACACCA
AGGTGGACAAGACAGTTGAGCGCAAATGTTGTGT
CGAGTGCCCACCGTGCCCAGCACCACCTGTGGCA
GGACCGTCAGTCTTCCTCTTCCCCCCAAAACCCA
AGGACACCCTCATGATCTCCCGGACCCCTGAGGT
CACGTGCGTGGTGGTGGACGTGAGCCACGAAGA
CCCCGAGGTCCAGTTCAACTGGTACGTGGACGGC
GTGGAGGTGCATAATGCCAAGACAAAGCCACGG
GAGGAGCAGTTCAACAGCACGTTCCGTGTGGTCA
GCGTCCTCACCGTTGTGCACCAGGACTGGCTGAA
CGGCAAGGAGTACAAGTGCAAGGTCTCCAACAA
AGGCCTCCCAGCCCCCATCGAGAAAACCATCTCC
AAAACCAAAGGGCAGCCCCGAGAACCACAGGTG
TACACCCTGCCCCCATCCCGGGAGGAGATGACCA
AGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGG
CTTCTACCCCAGCGACATCGCCGTGGAGTGGGAG
AGCAATGGGCAGCCGGAGAACAACTACAAGACC
ACACCTCCCATGCTGGACTCCGACGGCTCCTTCTT
CCTCTACAGCAAGCTCACCGTGGACAAGAGCAGG
TGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGA
TGCATGAGGCTCTGCACAACCACTACACGCAGAA
B GAGCCTCTCCCTGTCTCCGGGTAAATGA




ATCGGEECCTCCEEEGTCCCTGACAGGTI TCAGTGG  CAGTGGATCAGGCACAGATTTTACACTGAAAATC
AGCAGAGTGGAGECTGAGGATGITGEGGT TTATT - ACTGCATGCAAGTI TTTACAAACTCCATTCACTTTC

GGCCCT GGXOGAMMGTIGGATATCAAAC Li ght Chain

PCT/US02/36107

DI VMIQSPLSLPVTPGEPASI SCRSSQSVLYSNGYNY Protein

L DWYLQKPGQSPQLLI YLGSNRASGVPDRFSGSGSG  TDFTEKI SRVEAED V' GVYYCMNVLQTPFTFGPGTK
VDI K 5 WD 03/ 040170 PCT/ US02/ 36107

99 Table 9: DNA and protein

ORI

sequences of n
SEQUENCE: Heav

ature—vat I d.UI

BT St

—

TS, fJ. ant y@d)UI:DbRI_F’II )

GTCCAGCCTGGGAG
GCACTGGGT CCGCg
ATAAATACTATGCA
TATCTGCAAATGAA
AAAGACTTACTACG
Heavy Chain QM
VWRQAPGKGLEW/A
YYHYCGVDVWGEGT]
CGTCACCCCTGCGA
ATAACTATTTGEA
ATCGGGECCTCCGEI

NKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTK
NQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTP
PMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHE
ALHNHYTQKSLSLSPGK

AT DS ' FG
CAGCCTGAGAGCTG GG
ACTACTGTGGTATG \G
QL VESGEOWQPGRILRILBYAN: PIABLaRy TS L

VI SSDGGNKYYADSVKERY FPEPSHNEKNBOAIRMSY HAEBANPBRRSRRGT KT
TVTVSS Li ght CHESS VKRV ERINFGEREATITACY DRERSNUAVPEICCTGCC
JAGCCGGCCTCCAT GCTRRRGCV mmmmmcgw
TGGTACCTGCAGAA AN WYVDGVBVHNSRTKT CTA
(GT CCCTGACAGGT TIGAGTIFNS TFRVVSVLTV VHQDWLNGKEYKCKVS

Light Chain DNA
Sequence

ATGAGGCTCCCTGCTCAGCTCCTGGGGCTCCTGC
TGCTCTGGTTCCCAGGTTCCAGATGCGACATCCA
GATGACCCAGTCTCCATCTTCCGTGTCTGCATCTG
TAGGAGACAGAGTCACCATCACTTGTCGGGCGAG
TCAGGGTATTTACAGCTGGTTAGCCTGGTATCAG
CAGAAACCAGGGAAAGCCCCTAACCTCCTGATCT
ATACTGCATCCACTTTACAAAGTGGGGTCCCATC
AAGGTTCAGCGGCAGTGGATCTGGGACAGATTTC
ACTCTCACCATCAGCAGCCTGCAACCTGAAGATT
TTGCAACTTACTATTGTCAACAGGCTAACATTTTC
CCGCTCACTTTCGGCGGAGGGACCAAGGTGGAGA
TCAAACGAACTGTGGCTGCACCATCTGTCTTCAT
CTTCCCGCCATCTGATGAGCAGTTGAAATCTGGA
ACTGCCTCTGTTGTGTGCCTGCTGAATAACTTCTA
TCCCAGAGAGGCCAAAGTACAGTGGAAGGTGGA
TAACGCCCTCCAATCGGGTAACTCCCAGGAGAGT
GTCACAGAGCAGGACAGCAAGGACAGCACCTAC
AGCCTCAGCAGCACCCTGACGCTGAGCAAAGCA
GACTACGAGAAACACAAAGTCTACGCCTGCGAA
GTCACCCATCAGGGCCTGAGCTCGCCCGTCACAA
AGAGCTTCAACAGGGGAGAGTGTTAG

Light Chain
Protein Sequence

MRIPAQLLGLLLLWEFPGSRCDIQMTQSPSSVSASVG
DRVTITCRASQGIYSWLAWYQQKPGKAPNLLIYTA
STLQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYC
QQANIFPLTFGGGTKVEIKRTVAAPSVFIFPPSDEQL
KSGTASVVCLLNNFYPREAKVQWKVDNALQSGNS
QESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYAC

EVTHQGLSSPVTKSFNRGEC




CAGTGGITCAGGCACTGATTTTACACTGAAAATC  AGCAGAGT GGAGCCTGAGGATGTI TGEGGTTTATT
ACTGCATGCAAGCTCTACAAACTCCTCGGACGTT  CGGCCAAGGGACCAAGGTGGAAATCAAAC Li ght
Chai n DI WihQ@3PLBEIPVTPGEPASI SCRSSQSLLYSNGYNY Protein PCT/US02/36107

L DWYL QKPGQSPHLLI YLGSNRASGVPDRFSGSGSG  TDFTLKI SRVEAEDVGVYYCMQAL QTPRTFGQGTK
VEI K 5 WD 03/040170 PCT/ US02/ 36107 - 100 9S7able 10: DNA and protein
sequences of mature vari abl e domains of 23.5.1 anti body DESCRI PTI ON:
SEQUENCE: Heawvy Chain—CAGGTECAGCTESTEEAGTCTEESESCACEEGTG—DBNA

GT CCAGCCT GGGAGAHER R AR CT SERBHN CEA@M@@WW@A@@H@@AGTAACTATG@O\T

TATGTGCAAATGAA
ACGGGAGGGATTACTAE )
TCAG Heavy ChgiivIEsREE ' 5@%

VWRQAPGKGLEWAI | SYDGSNKYYADSWEFFFA T GSHNSRGA TOANESICREATAGREERAGHY GR
DYYSYYGLDW\GQGTTVTVSS Li ght | GG AABGT AFFEATE @A GIT TCA ST GROA@FGTCCCTGCC
CGTCACCCCTGGAGAGCCGGCCT CCAT CRATIATG ASGAGE SANCEBCCA T AGCABFGETEGAT
ACAACTATTTGGATTGGTACCT GCAGAN AT GG AGIH SACACA CTHAT SATCTTAHITG SCAT TCTA
ATCGGGECCT CCGEEGT CCCTGACAGGT TORGICGEGTGTATTACTGTGCGAGAGATCAGCCCCT
AGGATATTGTACTAATGGTGTATGCTCCTACTTTG
ACTACTGGGGCCAGGGAACCCTGGTCACCGTCTC
CTCA

Mature Variable | QVQLVQSGAEVKKPGASVKVSCKASGYTFTGYYM
Domain of Heavy | HWVRQAPGQGLEWMGWINPDSGGTNYAQKFQGR
Chain Protein VIMTRDTSISTAYMELNRLRSDDTAVYYCARDQPL
Sequence GYCTNGVCSYFDYWGQGTLVTVSS

Mature Variable | GACATCCAGATGACCCAGTCTCCATCTTCCGTGT
Domain of Light | CTGCATCTGTAGGAGACAGAGTCACCATCACTTG
Chain DNA TCGGGCGAGTCAGGGTATTTACAGCTGGTTAGCC
Sequence TGGTATCAGCAGAAACCAGGGAAAGCCCCTAAC
CTCCTGATCTATACTGCATCCACTTTACAAAGTGG
GGTCCCATCAAGGTTCAGCGGCAGTGGATCTGGG
ACAGATTTCACTCTCACCATCAGCAGCCTGCAAC
CTGAAGATTTTGCAACTTACTATTGTCAACAGGC
TAACATTTTCCCGCTCACTTTCGGCGGAGGGACC
AAGGTGGAGATCAAA

Mature Variable | DIQMTQSPSSVSASVGDRVTITCRASQGIYSWLAWY
Domain of Light | QQKPGKAPNLLIYTASTLQSGVPSRFSGSGSGTDFT
Chain Protein LTISSLQPEDFATYYCQQANIFPLTFGGGTKVEIK
Sequence




CAGTGGATCAGGCACAGATTTTACACTGAAAATC  AGCAGAGT GGAGCCTGAGGATGI TGEGGTTTATT
ACTGCATGCAAGCTCTACAAACTCCTCGGACGTT  CGGCCAAGGGACCAAGGTGGAAATCAAAC Li ght

Chai n DI WDQ@SPLBEZPVTPCEPASI SCRSSQSLLPGNGYNY Protein

PCT/US02/36107

L DWYLQKPGQSPQLLI YLGSNRASGVPDRFSGSGSG  TDFTLKI SRVEAEDV GVYYCMQAL QTPRTFGQGTK

VEI K 5 WO 03/040170 PCT/ US02/ 36107

- 10198 Tabl e 11: DNA and protein

sequences of mature variabl e domains of 23.28.1 anti body DESCRI PTI ON:

SEQUENCE: Heavy Chai n CAGGTGCA (
GTGAAGCCT TCGGACACCCT GTCCCTCACETEEA
GAGCTGGAT COGGCAGCCCOCT GRGARGHERES VAt RRE

ACCAACTACAA

- TCCCTCAAGA

CTG DNA

CCAGGACTG
e %

GAGGITACTACTG
TACAGI GGGAGC

CGAGTCA _CCATATCAGTAGACACGTCCAAGAACCAGITCTC

CCTGAAGCTGAAQ

"IEHSEMGNF

ZGE@ASEECEGCCGT GTATTATTGI GCGAGAAAGGEEGEECCT

cT

ACGGTGACTACGEET

QVQLQESGPGL WK
W ROPPGKGLEW
GWEAPWGQOGTLVT

CTTTGTCTCCAGA
GCCTGGCACCAG]
TGGCATCCCAGAC

le.ﬁl

AMNRYSGSTNYNPS
VSS Li ght Chai
(GGAAAGAGCCA

IAGAAACCT GGCCA(
‘WAGGTTCAGTGGCA(

Py Sieervscast

y;

CANRCEANGGLT

ACCATCTCCAGAGACAATTCCAAGAACACGCTGT
ATCTGCAAATAAACAGCCTGAGAGCTGAGGACA
CGGCTGTGTATTACTGTGCGAGAGATGGGGGTAA
AGCAGTGCCTGGTCCTGACTACTGGGGCCAGGGA
ATCCTGGTCACCGTCTCCTCAG

pﬁﬁﬁéﬁ(‘}%&‘b‘éﬁé@ﬁdﬁe@“

LG(WG@QTW@WECE@E @%%mwm
AT EC AT TSATE rSHATEN

WGGWWA@@E@M

GITOCCET CACACTTINTGTERGATEAT GCAFIBEAG
SHOGEACR CTEARCAGK T TCACTGICAGGETRGEAGACT

Chai n
5GLYGEDY
'TA

LAC
GG

Heavy Chain
Protein

QVQLVESGGGVVQPGRSLRLSCAASGFTFSSYVMH
WVRQAPGKGLEWVAVMSYDGSSKYYANSVKGRF
TISRDNSKNTLYLQINSLRAEDTAVYYCARDGGKA
VPGPDYWGQGILVTVSS

Light Chain DNA

GATATTGTGATGACTCAGTCTCCACTCTCCCTGCC
CGTCACCCCTGGAGAGCCGGCCTCCATCTCCTGC
AGGTCTAGTCAGAGTGTTCTGTATAGTAATGGAT
ACAACTATTTGGATTGGTACCTGCAGAAGCCAGG
GCAGTCTCCACAGCTCCTGATCTATTTGGGTTCTA
ATCGGGCCTCCGGGGTCCCTGACAGGTTCAGTGG
CAGTGGATCAGGCACAGATTTTACACTGAAAATC
AGCAGAGTGGAGGCTGAGGATGTTGGGGTTTATT
ACTGCATGCAAGTTTTACAAACTCCATTCACTTTC
GGCCCTGGGACCAAAGTGGATATCAAAC

Light Chain
Protein

DIVMTQSPLSLPVTPGEPASISCRSSQSVLYSNGYNY
LDWYLQKPGQSPQLLIYLGSNRASGVPDRFSGSGSG
TDFTLKISRVEAEDVGVYYCMQVLQTPFTFGPGTK
VDIK




AGCCTGAAGATTTTGCAGTGTATTACTGICAGCA  CTGTCGTAGCTTATTCACT TTCGGCCCTGGGACCA
AAGTGGATATCAAAC Li ght Chai n EI VLTQSPGTLSLSPGERATLSCRASQSVSSSDLAVWH  Pr ot ei n
QRKPGRAPRYDINYBABBRATG PDRFSGSGSGIDFTL  TI SRLEPEDFAVYYCOHCREITRUBREABEEINKVDI K
Heavy Chai n CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTG DNA (vari abl e
GTGAAGCCTTCGGAGACCCTGICCCTCACCTGCA  donai B9 -
CTGTCTCTGGTGECTCCATCAGAGGTTACTACTG  (23.28.1 H D 16E)

GAGCTGGATCCGGCAGCCCCCT GGGAA 9( D, e
GGAGTGGATTGGGTATATCTATTACAGT, AC _TACAACECL 5‘ l%GAGTCGAGTCA
CCATATCAGTAGACACGT CCAAGAA LAGESLEC I ENE GCGGACACG
GCCGTGTATTATTGILGCGAGAAA JCT  ACCGETGACTACGECTGEGETTCECCCCCT A
GGGAACCCFWCAW@KN[OBG V\QMQEYO PCT/ USOZ/ 36107 - 102 DESCRI| PTI ON:
SEQUENCE: Hea Chat m— OvOEESGPEL VKPP SETE SETETVSGESIRGY YWS

Coar T nbl & W RO ] SR QRO TE AT IR CCACSCATG
DT SKNQFSLKLNSVTERASTAVYYCARKGENCENGCCIGGEAGETIGEY EVEDEATGNGS| ( SEQ
ID NO 98) Table 12: DNA and GH@EETRTSHINWERCASCCHTUARGTCECRATGGLA omai ns
of 23.29.1 antli body DESCRI PGCANCTSEQENGECCAGEYETCRANGGCAAGGGGCTG
CAGGT GCAGCT GGI GGAGT CT GECEGAGE XN GG GONAG GT ACHGX T SECATETC LT GAASGEACCTGI G

CAGCCTCTGGATTCACCTTCAGTAGCT 4 G
GAGTGGGTGECAGI TATATCATATGAT( IT
CACCATCTACAGAGACAATTCCAAGAA( ACA

CGGCTGTGTATTACTGTACGAGAAGAGGGACTGG
AAAGACTTACTACCACTACTGTGGTATGGACGTC
TGGGGCCAAGGGACCACGGTCACCGTCTCCTCAG

Heavy Chain QVQLVESGGGVVQPGRSLRLSCAASGFTFSRY GMH

Protein WVRQAPGKGLEWVAVISSDGGNKYYADSVKGRET
ISRDNSKNTLYLQMNSLRAEDTAVYYCTRRGTGKT
YYHYCGMDVWGQGTTVTVSS

Light Chain DNA | GATATTGTGATGACTCAGTCTCCACTCTCCCTGCC
CGTCACCCCTGGAGAGCCGGCCTCCATCTCCTGC

AGGTCTAGTCAGAGCCTCCTGTATAGTAATGGAT

ATAACTATTTGGATTGGTACCTGCAGAAGCCAGG
GCAGTCTCCACACCTCCTGATCTATTTGGGTTCTA
ATCGGGCCTCCGGGGTCCCTGACAGGTTCAGTGG
CAGTGGTTCAGGCACTGATTTTACACTGAAAATC

AGCAGAGTGGAGGCTGAGGATGTTGGGGTTTATT
ACTGCATGCAAGCTCTACAAACTCCTCGGACGTT

CGGCCAAGGGACCAAGGTGGAAATCAAAC

Light Chain DIVMTQSPLSLPVTPGEPASISCRSSQSLLYSNGYNY

Protein LDWYLQKPGQSPHLLIYLGSNRASGVPDRFSGSGSG
TDFTLKISRVEAEDVGVYYCMQALQTPRTFGQGTK

VEIK




CCECTGIGTATTACTGT GCGAGACGCGGTCACTA CGGGAATAATTACTACTCCTATTACGGT TTGGAC
GTCTGGGECCAAGGGACCACGGTCACCGTCTCCT  CAG Heavy Chai n

QVQLVESGCE\RRER3L. RLSCAASGFTFSSYAMH  Protei n
W/RQAPGKGLEWAVI SYDGSNKYYADSVKGRFT

PCT/US02/36107
| YRDNSKNTLYLQVNSLRAEDTAVYYCARRGHYG

NNYYSYYGLDVW\GQGTTVTVSS Li ght Chai n DNA -GADATFGTGATGACTCAGTCTCCACTCTCCCTGCC
CGTCACCCCT GGAGAGCCGECECCTCCATCTCCTGC  AGGTCTAGT CAGAGCCT CCTGCCTGGTAATGGAT

ACAACTATTTGGATTGGTACCT GCAGAA
ATCGGEECCTCCGEEGTCCCTGACAGGT T
AGCAGAGT GGAGCCTGAGGATGT TC{B&W?T’W

CGGCCAAGCEA

DI VMIQSPL SLPVITBEEPRSP BCRSS(

L DWYL QKPGQSP
VEIK 5 WO 03/
sequences of

SEQUENCE Heav

GIGAAGCCT TCGGAGACCCTGI CCCT(
GAGCTGGATCCG3I
ACCAACTACAACCCCT CCCTCAAGAGT
CCTGAAGCTGAGT]

AAGGT GCAAAT CAA

B AN

C light Chain

CCACAGCTCCTGATCTATTTGRGTTCTA
@%1’83& S TTTACACTGAAAATC
CTOCTCGGACGTT

I LN QN ACQA /

Pr ot ei n

PDEQAQICOr

CT I"COOoNrVAOoS GOV

pHeavad_iear/ uso
BN e vari abl

y Chai n CAGGTG

TCTGTIGACCGCTE

DVST T T CIV

B CAGLE S AT R GATORT
eGHORFAIGISCHEGHA GGTCERTI G CTIOH:

-

TATGTGCAAATGAACAGCCTGAGAGCTGAGGAC
ACGGCTGTGTATTACTGTGCGAGACGCGGTCACT
ACGGGAGGGATTACTACTCCTACTACGGTTTGGA
CGTCTGGGGCCAAGGGACCACGGTCACCGTCTCC
TCAG

@TGO\
MG TCTATRCATTCATT I CACTAACGRATGGCAT
AGCAGTSGGTCUCTLAGECHCBGCAGGGTTACTAC
CAGCCCCCAGGCAAGEAATG G GEAGU AT T SBETEPATAT S ATASIACA GF2AC
COARAGA A CEAT S TAGA 6EECEXeT LANSHECEAGT ¢
ERCAET CTCCAGAGACAATTCCAAGAACACGCTG

GQGTK
\:
TG

5C
'TC

Heavy Chain
Protein

QVQLVESGGGVVQPGRSLRLSCVASGFTFSNYGMH
WVRQAPGKGLEWVAIISYDGSNKYYADSVKGRFTI
SRDNSKNTLYVQMNSLRAEDTAVYYCARRGHYGR
DYYSYYGLDVWGQGTTVTVSS

Light Chain DNA

GATATTGTGATGACTCAGTCTCCACTCTCCCTGCC
CGTCACCCCTGGAGAGCCGGCCTCCATCTCCTGC
AGGTCTAGTCAGAGCCTCCTGCCTGGTAATGGAT
ACAACTATTTGGATTGGTACCTGCAGAAGCCAGG
GCAGTCTCCACAGCTCCTGATCTATTTGGGTTCTA
ATCGGGCCTCCGGGGTCCCTGACAGGTTCAGTGG
CAGTGGATCAGGCACAGATTTTACACTGAAAATC
AGCAGAGTGGAGGCTGAGGATGTTGGGGTTTATT
ACTGCATGCAAGCTCTACAAACTCCTCGGACGTT
CGGCCAAGGGACCAAGGTGGAAATCAAAC

Light Chain
Protein

DIVMTQSPLSLPVTPGEPASISCRSSQSLLPGNGYNY
LDWYLQKPGQSPQLLIYLGSNRASGVPDRFSGSGSG
TDFTLKISRVEAEDVGVYYCMQALQTPRTFGQGTK
VEIK




GCCGTGTATTACT GT GCCGAGAAGGGEEEEECCTCT  ACGGT GACTACGGECT GGT TCGECCCCCT GEEGECCA
GCGAACCCTGGTCACCGTCTCCTCAG Heavy Chai n QVQLQESGPGLVKPSETLSLTCTVSGGESI RGYYWS
Protei n WB@REHGLEW GYI YYSGSTNYNPSLKSRVTI SV DTSKNQFSLKL 8C$/US02/36107
VTAADTAVYYCARRGGLYEY GWFAPWGQGTLVTVSS Li ght Chai n DNA

GAAATTGT GT TGACGCAGT CTCCAGGCACCCTGT  CTTFGHORECGAGCEGAAAGAGCCACCCTCTCCTG
CAGGGCCAGT CAGAGTGTTAGCAGCACCTACTTA GCCTGGTACCAGCAGAAACCT GGCCAGGCTCCCA

GGCTCCTCATCTATGGTGCATCCAGCA% 0T
GGGACAGACTTCACTCTCACCAT CAGCAGA
GTATAGTAGCTTATTCACTTTCGGCCC?E@@I&WMI&@P@WM@M&@ atied

"AT

YChai n

GERATL.SCRASQSVSSTYLAW  Protein

GACAGGT TCAGT GGCAGTGGGTCT
TERSETATTACTGTCAGCA

El VLTQSPGILSLS

QQKPGQAPRLL| YGASSRARE PIORFSC

Il alaYe Wills YaliWaty,

WO 03/ 040170 P
anti body 21. 2.

Chai n ATGGAGT TITRNACT GAGCT GGGTGT
TCTTTTAAGAGGTGTCCAGT GT CAGGT GRATGET GTCEBERAGECTEEETACCAGGET ACARUTIGCG
AGGT CCCT GAGACT CTCCTGT GCAGCCTGFAGAT GG AACCTASTAGTAT S GATRUAGTRET
CCAGCCT CCAGGCAAGEEECT GRAGT GG GRG T GA TATGEAA RA G TAFYRLT AGTRIS GAGIA T
CROCMUWAEGREFA],

GCAAACT CCGT GAAGGGECCGAT TCACCATA

1moOoUZToUILUT

LU aulT © 1=

1 HepyySdmipT) ON; Cé%@EG@sT GEABGACHTICREE ARG

MCCCTGTCCCTCACCTGCA

ATCHA CTACAME

AAACAGCCT GAGAGCT GAGCACACCECT @ &k A R TS T SR e AR

CCTGAAGCTGAACTCTGTGACCGCTGCGGACACG
GCCGTGTATTATTGTGCGAGAAAGGGGGGCCTCT
ACGGTGACTACGGCTGGTTCGCCCCCTGGGGCCA
GGGAACCCTGGTCACCGTCTCCTCAG

Sgﬁ@l}@ﬁ'ﬂg TI' SRLEPEDFAVYYCQQYS SLFTFGPGTHVDI K 5
-'-f\lf\l a 14-

es of
Heavy

G
T
G

Heavy Chain
Protein

QVQLQESGPGLVKPSDTLSLTCTVSGGSIRGYYWS

WIRQPPGKGLEWIGYIYYSGSTNYNPSLKSRVTISV
DTSKNQFSLKLNSVTAADTAVYYCARKGGLYGDY
GWFAPWGQGTLVTVSS

Light Chain DNA

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGT
CTTTGTCTCCAGGGGAAAGAGCCACCCTCTCCTG
CAGGGCCAGTCAGAGTGTTAGCAGCAGCGACTTA
GCCTGGCACCAGCAGAAACCTGGCCAGGCTCCCA
GACTCCTCATCTATGGTGCATCCAGCAGGGCCAC
TGGCATCCCAGACAGGTTCAGTGGCAGTGGGTCT
GGGACAGACTTCACTCTCACCATCAGCAGACTGG
AGCCTGAAGATTTTGCAGTGTATTACTGTCAGCA
CTGTCGTAGCTTATTCACTTTCGGCCCTGGGACCA
AAGTGGATATCAAAC

Light Chain
Protein

EIVLTQSPGTLSLSPGERATLSCRASQSVSSSDLAWH
QQKPGQAPRLLIYGASSRATGIPDRFSGSGSGTDFTL
TISRLEPEDFAVYYCQHCRSLFTFGPGTKVDIK

Heavy Chain
DNA (variable
domain)

(23.28.1H-D16E)
(SEQ ID NO: 97)

CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTG

GTGAAGCCTTCGGAGACCCTGTCCCTCACCTGCA
CTGTCTCTGGTGGCTCCATCAGAGGTTACTACTG

GAGCTGGATCCGGCAGCCCCCTGGGAAGGGACT

GGAGTGGATTGGGTATATCTATTACAGTGGGAGC
ACCAACTACAACCCCTCCCTCAAGAGTCGAGTCA
CCATATCAGTAGACACGTCCAAGAACCAGTTCTC
CCTGAAGCTGAACTCTGTGACCGCTGCGGACACG
GCCGTGTATTATTGTGCGAGAAAGGGGGGCCTCT
ACGGTGACTACGGCTGGTTCGCCCCCTGGGGCCA

GGGAACCCTGGTCACCGTCTCCTCAG




GI'CCTGACTACT GGEECCAGGGAATCCTGGT CAC
TTCCCCCTGECECCCT GCTCCAGGAGCACCT CCG
ACTACTTCOEOGAAETBGT GACGGT GT CGTGGAA
CCAGCTGI CCTACAGT CCTCAGGACTCTACTCCCT
GGCACCCAGACCTACACCTGCAACGTAGATCACA
AGCGCAAATGT TGTGTCGAGT GCCCACCGTGECCC

AN LCDEINA LN ONONANT SN TN TN

TTCTCATGCT
GGGTAAATGA WD 03/ 040170 PCT/ USO2/ 36107 -

(signal

CGTCTCCTCAGCCT CCACCAAGGECCCATCEGTC
AGAGCACAGCGEECCCTGEECTACCTGGTCAAGG
CTCAGGCGCT CTGACCAGCGGEGTESAIZIET TC
CAGCAGCGT GGTGACCGTGCCCTCCAGCAACTTC
AGCCCAGCAACACCAAGGTGGACAAGACAGTI TG
AGCACCACCTGIGGCAGGACCGICAGICTTCCTC

A COCOCTOACCTOACCTCCCTOCTOCT R

TEEOTIDTNCAGEH

UALUCUCUT 'CGATCT OO C U U T ORI T O O T OGO T OO T O Ok
; NCHSGT ACGT GGACGGCGT GGAGGTGCATAATGCCA

T AC

G % oG

P e VLTS

77T

Tq
: EXAREACCACACCT COCATGCTGGACT
' GCTCACC  GTGGACAAGAGCAGGT GGCAGCAGGGGAACETC

'TCCACA ACCACTACACGCAGAAGACCCTCTICCCTIGICICC
N\ TN VOO0 TNV O OOoo T ot T T T

TOOATOA
A

sequence underlined):

QCQVQLVES :
%E%g%g@#kggvm@p aPgigweAariable domains of 23.29.1 antibody

OO T OT O0ONON

0 105 DESCRI PTI ON: SEQUENCE
\ $ I n )
2: gljﬁeqqﬁi protein sequences

DESCRIPTION:

SEQUENCE:

Heavy Chain
DNA

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTG
GTCCAGCCTGGGAGGTCCCTGAGACTCTCCTGTG
CAGCCTCTGGATTCACCTTCAGTAGCTATGCCAT
GCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTG
GAGTGGGTGGCAGTTATATCATATGATGGAAGTA
ATAAATACTATGCAGACTCCGTGAAGGGCCGATT
CACCATCTACAGAGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGAGAGCTGAGGACA
CGGCTGTGTATTACTGTGCGAGACGCGGTCACTA
CGGGAATAATTACTACTCCTATTACGGTTTGGAC
GTCTGGGGCCAAGGGACCACGGTCACCGTCTCCT
CAG

Heavy Chain
Protein

QVQLVESGGGVVQPGRSLRLSCAASGFTFSSYAMH
WVRQAPGKGLEWVAVISYDGSNKYYADSVKGRFT
IYRDNSKNTLYLQMNSLRAEDTAVYYCARRGHYG
NNYYSYYGLDVWGQGTTVTVSS

Light Chain DNA

GATATTGTGATGACTCAGTCTCCACTCTCCCTGCC
CGTCACCCCTGGAGAGCCGGCCTCCATCTCCTGC

AGGTCTAGTCAGAGCCTCCTGCCTGGTAATGGAT
ACAACTATTTGGATTGGTACCTGCAGAAGCCAGG
GCAGTCTCCACAGCTCCTGATCTATTTGGGTTCTA
ATCGGGCCTCCGGGGTCCCTGACAGGTTCAGTGG
CAGTGGCTCAGGCACAGATTTTACACTGAAAATC
AGCAGAGTGGAGGCTGAGGATGTTGGGATTTATT
ACTGCATGCAAGCTCTACAAACTCCTCGGACGTT

CGGCCAAGGGACCAAGGTGGAAATCAAAC

Light Chain
Protein

DIVMTQSPLSLPVTPGEPASISCRSSQSLLPGNGYNY
LDWYLQKPGQSPQLLIYLGSNRASGVPDRFSGSGSG

TDFTLKISRVEAEDVGIYYCMQALQTPRTFGQGTK
VEIK




VMBYDGS SKYYANS VKGRFTI SRDNSKNTLYLQ NS LRAEDTAVYYCARDGGKAVPGPDYWEQE LVTVS

SASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEP  VTVSWNSGAL TSGVHTFPAVLQSSGLYSLSSWTVP
SSNFGT QT WWONYIHKRENTKVDKTVERKCCVECP  PCPAPP VAGPS VFLFPPKPKDNUSM/SRITPEVTC V

V VD VSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTF RV V S V LT V VHQD W LNGKEYKCKV

SNKGLPAPI EK Tl SKTKGQPREPQVYTL PPSREEMIKNQVSB TEL VK

GFYPSDI AVEV\ESNGQDENNYKTTPPM_DSDGSFFL YSKLT VDKSRW QQGNVFS C S

VVHEALHNHYTQKS  LSLSPGK Li ght AT GCTCAGCTCCTGGGGCTGCTAA
TGCTCTGGGTCTCTGGATCCAGT GCCCGTCACCC
CTGGAGAGCCGGCCTCCATCTCCTGCA ﬂiﬁ‘d a“? Y GGATACAACTAT

TTGGATTGGTACCTGCAGAAGCCA AGICTC (‘A(‘A(I"I'(T‘T(‘-AT("I'ATTT(I-‘(‘TT("I'AAT
TCCGEEGTCCCT G\MM&SCAGEMNCEAGGCACAGATTTTACACT GAAAATCAGCAGAGT

GCGAGCCT GAGGAT GFFGEaaET T TATTACTCCATG —CAAGT T T TACAAACTCCAT TCACT TTCEECECT GG

GACCAAAGT GGATA FEAEACHARCT GT GSERESACCEGT EFENCRERTE P ecEaa A FaAGeA
CAIGBRACHCHAT OECASAAMECEALNETACA

GTTGAAATCTGGAABMACTCTGTTGT GRS TEGC

GT GGAAGGT GGAT AACGCCCT CCAAT COEE T C TCOT AT R CAT CAGAGR R INECAEEECAA
GACAGCACCT ACAGCCT CAGCAGCACCCTANGCTG GBS ARCBCTARGEANRGEAL
ACGCCTGCGAAGT CACCCAT CAGGGECC remm@mm@mmmme@m
Li ght Chai n MRLPAOLLGLLM W$S@SS6IN ¥VAQSRASLRTTIC CETOARAIGAGTCGAGTCA
GEPASI SCRSSQSVL YSNGYNYL DWY L QRREABREE AGTAGACACGTCCAAGAACCAGTTCTC
CCTGAAGCTGAGTTCTGTGACCGCTGCGGACACG
GCCGTGTATTACTGTGCGAGAAGGGGGGGCCTCT
ACGGTGACTACGGCTGGTTCGCCCCCTGGGGCCA
GGGAACCCTGGTCACCGTCTCCTCAG

TTAG

Heavy Chain QVQLQESGPGLVKPSETLSLTCTVSGGSIRGYYWS

Protein WIRQPPGKGLEWIGYIYYSGSTNYNPSLKSRVTISV
DTSKNQFSLKLSSVTAADTAVYYCARRGGLYGDY
GWFAPWGQGTLVTVSS

Light Chain DNA | GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGT
CTTTGTCTCCAGGGGAAAGAGCCACCCTCTCCTG
CAGGGCCAGTCAGAGTGTTAGCAGCACCTACTTA
GCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCA
GGCTCCTCATCTATGGTGCATCCAGCAGGGCCAC
TGGCATCCCAGACAGGTTCAGTGGCAGTGGGTCT
GGGACAGACTTCACTCTCACCATCAGCAGACTGG
AGCCTGAAGATTTTGCAGTGTATTACTGTCAGCA
GTATAGTAGCTTATTCACTTTCGGCCCTGGGACC

AAAGTGGATATCAAAC
Light Chain EIVLTQSPGTLSLSPGERATLSCRASQSVSSTYLAWY
Protein QQKPGQAPRLLIYGASSRATGIPDRFSGSGSGTDFTL

TISRLEPEDFAVYYCQQYSSLFTFGPGTKVDIK




LI YLGSNRASGVPDRFSGSGSGTDFTLKI SRVEAEDV  GVYYCMVLQTPFTFGPGTKVDI KRTVAAPSVFI FP
PSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNA  LQS GNSQESVTEQDSKDSTYSLS STLTLSKADYEKH
KVYACEVTHQOLUWSSINTKSFNRGEC WO 03/ 040170 PCT/ US02/ 36107 - Po6/UStzabdie7 15: DNA
and protein sequences of antibody 22.1.1 DESCRI PTI ON: SEQUENCE (si gnal
sequence underlined): Heavy Chain ATGGAGITTEGECTGAGCTGGGTITTTCCTCGITGC DNA
TCTTTTAAGAGGT GTCCAGTGTCAGGTGCAACTG  GTGGAGT CTGGGGGAGGCGT GGT CCAGCCTGGEG

AGGTCCCTGAGACTCTCCTGT ' T GGGTCCG
mwmmWMT%Q@%%%ﬁ%%@ TACTAT
mAGA\CTCCGTGAv ‘GVYY‘WP(‘V\:’A‘TTCA‘(‘(" T("’I'('Y"A PAPAPA ATTCCA APA A("A('Y?{"’I'("TAT("'I'(Y‘AA
GAACAGCCT GAGA(
ACCACTACTGTGGTATGGACGIC]
GGCCCATCGGTCTT ! £
GCCTGGTCAAGGAC TCCCCGAACCS A

GT&AM&ITCGAGCTGT&TA@GFWT@EW@W@KWG

CTCCAGCAACTTCHGCACCCAGACCTAL
GACAAGACAGT TGAGCGCAAATGT TGT
GTCAGTI CTTCCT CT TCCCCCCAAAACCLASARGC TACKAGTGEAAMMEFGOIGALGIGEATBGHCAC
GCGT GGTGGT CGACGT GAGCCACCGAAGNECIOA TEECATBAY A TENAIAGTAGIAXATEBIAN TG
GCAAACTCCGTGAAGGGCCGATTCACCATCTCCA
GAGACAATTCCAAGAACACGCTGTATCTGCAAAT
AAACAGCCTGAGAGCTGAGGACACGGCTGTGTAT
TACTGTGCGAGAGATGGGGGTAAAGCAGTGCCTG
GTCCTGACTACTGGGGCCAGGGAATCCTGGTCAC
CGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTC
TTCCCCCTGGCGCCCTGCTCCAGGAGCACCTCCG
AGAGCACAGCGGCCCTGGGCTGCCTGGTCAAGG
ACTACTTCCCCGAACCGGTGACGGTGTCGTGGAA
CTCAGGCGCTCTGACCAGCGGCGTGCACACCTTC
CCAGCTGTCCTACAGTCCTCAGGACTCTACTCCCT
CAGCAGCGTGGTGACCGTGCCCTCCAGCAACTTC
GGCACCCAGACCTACACCTGCAACGTAGATCACA
AGCCCAGCAACACCAAGGTGGACAAGACAGTTG
AGCGCAAATGTTGTGTCGAGTGCCCACCGTGCCC
AGCACCACCTGTGGCAGGACCGTCAGTCTTCCTC
TTCCCCCCAAAACCCAAGGACACCCTCATGATCT
CCCGGACCCCTGAGGTCACGTGCGTGGTGGTGGA
CGTGAGCCACGAAGACCCCGAGGTCCAGTTCAAC
TGGTACGTGGACGGCGTGGAGGTGCATAATGCCA
AGACAAAGCCACGGGAGGAGCAGTTCAACAGCA
CGTTCCGTGTGGTCAGCGTCCTCACCGTTGTGCAC
CAGGACTGGCTGAACGGCAAGGAGTACAAGTGC
AAGGTCTCCAACAAAGGCCTCCCAGCCCCCATCG
AGAAAACCATCTCCAAAACCAAAGGGCAGCCCC
GAGAACCACAGGTGTACACCCTGCCCCCATCCCG
GGAGGAGATGACCAAGAACCAGGTCAGCCTGAC
CTGCCTGGTCAAAGGCTTCTACCCCAGCGACATC
GCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAG
AACAACTACAAGACCACACCTCCCATGCTGGACT
CCGACGGCTCCTTCTTCCTCTACAGCAAGCTCACC
GTGGACAAGAGCAGGTGGCAGCAGGGGAACGTC
TTCTCATGCTCCGTGATGCATGAGGCTCTGCACA
ACCACTACACGCAGAAGAGCCTCTCCCTGTCTCC
GGGTAAATGA

>a8@88ﬁ5uq




GGTGCATAATGCCAAGACAAAGCCACGEGAGGA GCAGT TCAACAGCACGT TCCGTGTGGTCAGCGTC
CTCACCGT TGTGCACCAGGACTGCCTGAACGECA AGGAGTACAAGT GCAAGGT CTCCAACAAAGECC
TCCCAGCCOUCATTAGAAAACCATCTCCAAAAC CAAAGGGECAGCCCCGAGAACCRCAGSIIAACAC
CCTGCCCCCATCCCGEGAGGAGATGACCAAGAAC CAGGT CAGCCTGACCTGCCTGGT CAAAGECTTCT
ACCCCAGCGACATCGCCGT GGAGT GGGAGAGCA  ATGGGCAGECGGAGAACAACTACAAGACCACAC
CTCCCATGCTGGACTCCGACGECTCCTTCTTCCTC TACAGCAAGCT CACCGT GGACAAGAGCAGGT GG

CAGCAGGGGAACGTETFTETCATEETCOGTEATES CTECACAACCACTACACEEAGAAG
GCCTCTCCCTGTCT ‘ vé%ﬂ@h@ﬁ@l@éﬁ%@@ﬁs@i@hmd) 107 DESCRI
SEQUENCE ('si gnpfyes Hoat KARO-QVQLVESGGGVVQPG
NVEFGL SW/FL VAL LRG C ]J@Q Qmpm( Q
RSLRL SCAASGFTESRYS L
SLRAEDTAVYYCTRRGTGKTYYHYCGMI A

DYFPEPVTVSWNSGAL TSGVHTFPAVL )

CCVECPPCPAPPVAGPSVFL FPPKPKDT LMWVFfWﬂ
TVVHQDW. NGKEYKCKI/SRRENS G AR S G H BrEAKGLRIRE COXBLSSPEREERT
TSARE TR T DCH D HERS NIKGRAIY RIS CSAGEIEA
/P CAPRY A TPSYRGEPEROR TN IINGERIAECTSN VVD

EQFNSTFRV VSVL
LTCLVKGFYPSDI A
HYTQKSL SLSPGK

TGCTCTGGGTCTCT]

VEVWESNGQPENNYK
Li ght Chain DN

GGAT CCAGT GGGGATWHEDPE &
CTGGAGAGCCGGCCOTCCATCTCCT GCACIﬁWSGLTVVHQDWLNGKEYKCKVSNKGLPAPIEK

TISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVK
GFYPSDIAVEWESNGQPENNYKTTPPMLDSDGSFFL
YSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKS
LSLSPGK

Light Chain DNA

ATGAGGCTCCCTGCTCAGCTCCTGGGGCTGCTAA
TGCTCTGGGTCTCTGGATCCAGTGGGGATATTGT
GATGACTCAGTCTCCACTCTCCCTGCCCGTCACCC
CTGGAGAGCCGGCCTCCATCTCCTGCAGGTCTAG
TCAGAGTGTTCTGTATAGTAATGGATACAACTAT
TTGGATTGGTACCTGCAGAAGCCAGGGCAGTCTC
CACAGCTCCTGATCTATTTGGGTTCTAATCGGGCC
TCCGGGGTCCCTGACAGGTTCAGTGGCAGTGGAT
CAGGCACAGATTTTACACTGAAAATCAGCAGAGT
GGAGGCTGAGGATGTTGGGGTTTATTACTGCATG
CAAGTTTTACAAACTCCATTCACTTTCGGCCCTGG
GACCAAAGTGGATATCAAACGAACTGTGGCTGCA
CCATCTGTCTTCATCTTCCCGCCATCTGATGAGCA
GTTGAAATCTGGAACTGCCTCTGTTGTGTGCCTGC
TGAATAACTTCTATCCCAGAGAGGCCAAAGTACA
GTGGAAGGTGGATAACGCCCTCCAATCGGGTAAC
TCCCAGGAGAGTGTCACAGAGCAGGACAGCAAG
GACAGCACCTACAGCCTCAGCAGCACCCTGACGC
TGAGCAAAGCAGACTACGAGAAACACAAAGTCT
ACGCCTGCGAAGTCACCCATCAGGGCCTGAGCTC
GCCCGTCACAAAGAGCTTCAACAGGGGAGAGTG
TTAG

Light Chain
Protein

MRIPAQLLGLLMLWVSGSSGDIVMTQSPLSLPVTP
GEPASISCRSSQSVLYSNGYNYLDWYLQKPGQSPQL
LIYLGSNRASGVPDRFSGSGSGTDFTLKISRVEAEDV
GVYYCMQVLQTPFTFGPGTKVDIKRTVAAPSVFIFP
PSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNA
LQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKH
KVYACEVTHQGLSSPVTKSFNRGEC

PTI ON:

YLQWN

ILVK

VERK
BEHEVARBK TKPRE

KNQVS
LHN

CC



TCAGAGCCTCCTGTATAGTAATGGATATAACTAT  TTGGATTGGTACCT GCAGAAGCCAGEECAGICTC
CACACCTCCTGATCTATTTGGEGTTCTAATCGEECC  TCCAEEEGT CCCTGACAGGT TCAGTGECAGTGGT T
CAGGCACT GO D3DATACT GAAAATCAGCAGAGT GGAGGCT GAGGATGT TCEGGT PCANUBMZICBCAT G
CAAGCTCTACAAACTCCTCGGACGTTCGECCAAG  GGACCAAGGT GGAAATCAAACGAACTGTGECTG
CACCATCTGTCTTCATCTTCCCGCCATCTGATGAG  CAGHIIEAAAT CTGGAACTGCCTCTGT TGTGTGCCT
GCTGAATAACT TCTATCCCAGAGAGGCCAAAGTA CAGTGGAAGGT GGATAACGCCCT CCAATCGGGTA

ACTCCCAGGAGAGT GTCACAGA

IO

GCTGAGCAAAGCAGACTACGA

TCGCCCGTCACAA,
MRLPAQLLGLLM-

CCC

a

CA
..A(:A("T f"rTA(\ lJ nhf f‘h:n al

disineasslions

AGAGCTTCAACAGS
UESSREETIONQS

PSBQESEN@E Bugnalasqquence underhned)

GEPASI SCRSSQS
RV EAED V GV
VCLLNNFYPREAKW
KVYACEVTHQGALS
and protein s

sequence under

TCTTTTAAGAGGT
AGGTCCCTGAGAC
CAGGCT CCAGGCA

_HY SIN ]%:}L DVWL

PRTFG
PNVDNA  LQSG

egquences of an
i ned): Heavy
GTCCAGT GT CAGGT
TCTCCTGTGTAGCC
AGGGECCTGGAGT G3

SPVTKSFNRGEC WG58 S @1 ¢ Gaip0a681Ce 1]

,.

11

]"\VI_ \

)

CCARE CTHBe
| AGSTRCOGTEAGACESTRCRATOC AGEQINEC ]| ¢
THAGC TN GIAT T GABTEHET TERETCORTC
CCOETIECTCTAGET SAGEREGH

GAGACAATTCCAAGAACACGCTGTATCTGCAAAT
GAACAGCCTGAGAGCTGAGGACACGGCTGTGTAT
TACTGTACGAGAAGAGGGACTGGAAAGACTTACT
ACCACTACTGTGGTATGGACGTCTGGGGCCAAGG
GACCACGGTCACCGTCTCCTCAGCCTCCACCAAG
GGCCCATCGGTCTTCCCCCTGGCGCCCTGCTCCA
GGAGCACCTCCGAGAGCACAGCGGCCCTGGGCT
GCCTGGTCAAGGACTACTTCCCCGAACCGGTGAC
GGTGTCGTGGAACTCAGGCGCTCTGACCAGCGGC
GTGCACACCTTCCCAGCTGTCCTACAGTCCTCAG
GACTCTACTCCCTCAGCAGCGTGGTGACCGTGCC
CTCCAGCAACTTCGGCACCCAGACCTACACCTGC
AACGTAGATCACAAGCCCAGCAACACCAAGGTG
GACAAGACAGTTGAGCGCAAATGTTGTGTCGAGT
GCCCACCGTGCCCAGCACCACCTGTGGCAGGACC
GTCAGTCTTCCTCTTCCCCCCAAAACCCAAGGAC
ACCCTCATGATCTCCCGGACCCCTGAGGTCACGT
GCGTGGTGGTGGACGTGAGCCACGAAGACCCCG
AGGTCCAGTTCAACTGGTACGTGGACGGCGTGGA
GGTGCATAATGCCAAGACAAAGCCACGGGAGGA
GCAGTTCAACAGCACGTTCCGTGTGGTCAGCGTC
CTCACCGTTGTGCACCAGGACTGGCTGAACGGCA
AGGAGTACAAGTGCAAGGTCTCCAACAAAGGCC
TCCCAGCCCCCATCGAGAAAACCATCTCCAAAAC
CAAAGGGCAGCCCCGAGAACCACAGGTGTACAC
CCTGCCCCCATCCCGGGAGGAGATGACCAAGAAC
CAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCT
ACCCCAGCGACATCGCCGTGGAGTGGGAGAGCA
ATGGGCAGCCGGAGAACAACTACAAGACCACAC
CTCCCATGCTGGACTCCGACGGCTCCTTCTTCCTC
TACAGCAAGCTCACCGTGGACAAGAGCAGGTGG
CAGCAGGGGAACGTCTTCTCATGCTCCGTGATGC
ATGAGGCTCTGCACAACCACTACACGCAGAAGA

GCCTCTCCCTGTCTCCGGGTAAATGA

ﬁ% G-
SNBIGCAACTG

CEUANGEGCTAGEGTC]
TETEPATTAT CACCTTRARTGACKAT SETATGCACTOATT
CHEH CAE T AAGEEETCAMEACT AMSTRCIAT)

FTLKI S

16: DNA
nal

GC DNA
G

ICGC

G




CAGACT CCGT GAAGGEGCCGATTCACCATCTCCAG
AACAGCCTGAGAGCT GAGGACACGCECTGIGTATT
CTACTCCTAEDAGB®I T GGACGT CTGGEGECCAA
AGGGCCCATCGGTCTTCCCCCTGECGECCCTGCTC
CTGCCTGGTCAAGGACTACTTCCCCGAACCGGT G
GCGTGCACACCTTCCCAGCTGTCCTACAGTCCTC

AL A NONT

AGACAATTCCAAGAACACGCTGTATGTGCAAATG
ACTGT GCGAGACGCGGT CACTACGCGAGEGATTA
GGGACCACGGT CACCGT CTCCPCAGSEY §6IXCCA
CAGGAGCACCT CCGAGAGCACAGCGECCCTEEG

ACGGRETCET GGAACT CAGGCGCTCTGACCAGCG
AGGACTCTACT CCCTCAGCAGCGT GGTGACCGT G

OO AALLTAALIATOOAAAA

CCTACACET

TGGACAAGACAGTT@E&@B@R@F&;TT éﬂ%ﬁ‘é&NCFd?@écﬁﬁ @@Eﬁ%

L COUAACOTTAGATLA

CCGTCAGICTT
GIGCGTGGTGGT

LAC

AGGTGCATAATGG
CCTCACCGITGTIG
CTCCCAGCCCCCA
CCCTGCCCCCATQ
TACCCCAGCGACA
CCTCCCATCCTGG
GCAGCAGGEGEGAAG
GCCTCTCCCTGI G

Ta
-ﬁ‘%ﬁé“%‘%ﬁ

CACCAGGACTGGCT]
TCGAGAAAACCAT(
CCGGGAGGAGAT
TCGCCGTGGAGT

TCCGGGTAAATGA

ACTCCGACGECTCA
GT CTTCTCATGCT QGBI GETEPCEAPEA

WT USVMDNSHBDPEVQESOZYIAIGYEVHNAKTKPRE
EQFNSTFRVVSVLTVVHQDWLNGKEYKCKVSNKG
LPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVS
LTCLVKGFYPSDIAVEWESNGQPENNYKTTPPMLD
SDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHN
HYTQKSLSLSPGK

Light Chain DNA

ATGAGGCTCCCTGCTCAGCTCCTGGGGCTGCTAA
TGCTCTGGGTCTCTGGATCCAGTGGGGATATTGT
GATGACTCAGTCTCCACTCTCCCTGCCCGTCACCC
CTGGAGAGCCGGCCTCCATCTCCTGCAGGTCTAG
TCAGAGCCTCCTGTATAGTAATGGATATAACTAT
TTGGATTGGTACCTGCAGAAGCCAGGGCAGTCTC
CACACCTCCTGATCTATTTGGGTTCTAATCGGGCC
TCCGGGGTCCCTGACAGGTTCAGTGGCAGTGGIT
CAGGCACTGATTTTACACTGAAAATCAGCAGAGT
GGAGGCTGAGGATGTTGGGGTTTATTACTGCATG
CAAGCTCTACAAACTCCTCGGACGTTCGGCCAAG
GGACCAAGGTGGAAATCAAACGAACTGTGGCTG
CACCATCTGTCTTCATCTTCCCGCCATCTGATGAG
CAGTTGAAATCTGGAACTGCCTCTGTTGTGTGCCT
GCTGAATAACTTCTATCCCAGAGAGGCCAAAGTA
CAGTGGAAGGTGGATAACGCCCTCCAATCGGGTA
ACTCCCAGGAGAGTGTCACAGAGCAGGACAGCA
AGGACAGCACCTACAGCCTCAGCAGCACCYTGAC
GCTGAGCAAAGCAGACTACGAGAAACACAAAGT
CTACGCCTGCGAAGTCACCCATCAGGGCCTGAGC
TCGCCCGTCACAAAGAGCTTCAACAGGGGAGAGT
GTTAG

Light Chain
Protein

MRIPAQLLGLIMLWVSGSSGDIVMTQSPLSLPVTP
GEPASISCRSSQSLLYSNGYNYLDWYLQKPGQSPHL
LIYLGSNRASGVPDRFSGSGSGTDFTLKISRVEAEDV
GVYYCMQALQTPRTFGQGTKVEIKRTVAAPSVFIFP
PSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNA
LQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKH
KVYACEVTHQGLSSPVTKSFNRGEC




- 109 DESCRI PTI ON: SEQUENCE (signal sequence underlined): Heavy Chain
MVEFGL SW/FLVALLRGVQCQVQLVESGGGWQPG  Protein

RSLRL SCVASGHIBSNMGVHWRQAPGKGLEWA | | SYDGSNKYYADS VKGRFT IPERIDNSMISTLYVQVNS
LRAEDTAVYYCARRGHYGRDYYSYYG.DWAGQG  TTVTVSSASTKGPSVFPLAPCSRSTSESTAALGCLVK
DYFPEPVTVSVWNSGALTSGVHTFPAVLQSSGLYSLS SWITMPSSNFGTQT YTCNVDHKPSNTKVDKTVERK
CCVECPPCPAPPVAGPSVFLFPPKPKDTLM SRTPEV  TCVVWDVSHEDPEVQFNWYVDGVEVHNAKTKPRE

EQFNSTEFRWSVLTV VHQDW.N PAPI. EKT] SKTK % SREEMTKNQ\/S
LTCLVKGFYPSDI AVEWESNGQPE ﬁ%ﬁ%ﬂ%ﬁ@%& %

VMHEALHN  HYTQKSLESESPGS—Li-gh A CTAA
TGCTCTGGGTCTCT (Emmrm TS.EQGEN@E\T@G[ Wﬁ%@(ﬁ@l@‘[ﬁ@w GCCCGT CACOC

CTGGAGAGCCGGECC TCICCTGCAGETLTA Ec
TTGGATTGGTACCT( GEGCA?" SA=

TCOGGGGTCOCTGAC CAGTGGCA 5 RRARKAGCAGAGT
GGAGGCTGAGGATG“TGGGGTTTATTAcr@@ﬁ#bAGEﬂK K FEAGA A HECAAG
GGNJJV{EHGGMMﬂTiww(EﬁACTGT3§3$TC@ﬁEGAﬁﬂCﬁCT¢ TEAG
CAGTTGAAATCTGGAACT GCCTSTGTTGIGAGTIITC AGT AAXTRATG T JEAGTA

CAGT GGAAGGT GGAT AACGCCCTCCAAT
AGGACAGCACCT ACAGCCT CAGCAGCACCXTRAT A TEA CAGCAYGCAGREITAR PAGOACATAARET
CTACGCCT GCGAAGT CACCCAT CACCE I A TCCGTGAAGGGCCGATTCACCATCTCCAG
AGACAATTCCAAGAACACGCTGTATGTGCAAATG
AACAGCCTGAGAGCTGAGGACACGGCTGTGTATT
ACTGTGCGAGACGCGGTCACTACGGGAGGGATTA
CTACTCCTACTACGGTTTGGACGTCTGGGGCCAA
GGGACCACGGTCACCGTCTCCTCAGCCTCCACCA
AGGGCCCATCGGTCTTCCCCCTGGCGCCCTGCTC
CAGGAGCACCTCCGAGAGCACAGCGGCCCTGGG
CTGCCTGGTCAAGGACTACTTCCCCGAACCGGTG
ACGGTGTCGTGGAACTCAGGCGCTCTGACCAGCG
GCGTGCACACCTTCCCAGCTGTCCTACAGTCCTC
AGGACTCTACTCCCTCAGCAGCGTGGTGACCGTG
CCCTCCAGCAACTTCGGCACCCAGACCTACACCT
GCAACGTAGATCACAAGCCCAGCAACACCAAGG
TGGACAAGACAGTTGAGCGCAAATGTTGTGTCGA
GTGCCCACCGTGCCCAGCACCACCTGTGGCAGGA
CCGTCAGTCTTCCTCTTCCCCCCAAAACCCAAGG
ACACCCTCATGATCTCCCGGACCCCTGAGGTCAC
GTGCGTGGTGGTGGACGTGAGCCACGAAGACCCC
GAGGTCCAGTTCAACTGGTACGTGGACGGCGTGG
AGGTGCATAATGCCAAGACAAAGCCACGGGAGG
AGCAGTTCAACAGCACGTTCCGTGTGGTCAGCGT
CCTCACCGTTGTGCACCAGGACTGGCTGAACGGC
AAGGAGTACAAGTGCAAGGTCTCCAACAAAGGC
CTCCCAGCCCCCATCGAGAAAACCATCTCCAAAA
CCAAAGGGCAGCCCCGAGAACCACAGGTGTACA
CCCTGCCCCCATCCCGGGAGGAGATGACCAAGAA
CCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTC
TACCCCAGCGACATCGCCGTGGAGTGGGAGAGC
AATGGGCAGCCGGAGAACAACTACAAGACCACA
CCTCCCATGCTGGACTCCGACGGCTCCTTCTTCCT
CTACAGCAAGCTCACCGTGGACAAGAGCAGGTG
GCAGCAGGGGAACGTCTTCTCATGCTCCGTGATG
CATGAGGCTCTGCACAACCACTACACGCAGAAGA
GCCTCTCCCTGTCTCCGGGTAAATGA




TCGCCCGTCACAAAGAGCTTCAACAGCGGAGAGT  GITAA Li ght Chain

MRLPAQLLGLLM-W/SGSSGDI VMITQSPLSLPVTP  Protein

GEPASI SCRE6QSURANGYNYLDWYLQKPGQEPQL LI YLGSNRAS GVPDRF SPGH/USER/S6IDF TLKI SRV
EAED V GVYYCMQALQIPRTFGQGTKVEI KRTVAAPS VFI FP  PSDEQLKS GTAXV V
CLLNNFYPREAKV Q WKVDNA LQSGNSQESVTEQDSKDEYYSESSTLTLSKADYEKH  KVYACEVT HQE.S
SPVTKSFNRGEC WO 03/ 040170 PCT/ US02/ 36107 - 110 Table 17: DNA and protein

=nk £ f ol oA~ ANnA

sequences of GW SCRIEPTHON—SEQUENCE(stgnal—seguence
underlined): H i AT(MWE‘#WW@F ‘GGC  DNA

AGCTCOCAGAT GG TRGT GFRE0ACET GGGy WAGAGT £

AGACCCTGTCCCT (L CTGICTCEH \ EGC
AGCCCCCTGGEGEAA( GGAGTGA EIHE € A\ C
CTCCCTCAAGAGT CGAGTCACCATATCA A C1 (ZI'
CTGTGACCGCT GCEGACACGECCGTGTA (5
CTGGT TCGECCCCCT GGEECCAGEGAAC [5G
TCTTCCCCCTGECECCCT GCTCCAGGA NG
GACTACTTCCCCAAACCGGTGACGGETG T
CCCAGCTGICCTACAGT CCTCAGGACT CTT
CGGCACCCAGACCTACACCTGCAACGT T"T

GAGCGCAAATGT TGTGT CGAGT GCCCA
LPAPIEKTISKTKGQPREPQVYTLPPSREEMTKN QVS
LTCLVKGFYPSDIAVEWESNGQPENNYKTTPPMLD
SDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHN
HYTQKSLSLSPGK

Light Chain DNA | ATGAGGCTCCCTGCTCAGCTCCTGGGGCTGCTAA

TGCTCTGGGTCTCTGGATCCAGTGGGGATATTGT

GATGACTCAGTCTCCACTCTCCCTGCCCGTCACCC
CTGGAGAGCCGGCCTCCATCTCCTGCAGGTCTAG
TCAGAGCCTCCTGCCTGGTAATGGATACAACTAT

TTGGATTGGTACCTGCAGAAGCCAGGGCAGTCTC
CACAGCTCCTGATCTATTTGGGTTCTAATCGGGCC
TCCGGGGTCCCTGACAGGTTCAGTGGCAGTGGAT
CAGGCACAGATTTTACACTGAAAATCAGCAGAGT
GGAGGCTGAGGATGTTGGGGTTTATTACTGCATG
CAAGCTCTACAAACTCCTCGGACGTTCGGCCAAG
GGACCAAGGTGGAAATCAAACGAACTGTGGCTG

CACCATCTGTCTTCATCTTCCCGCCATCTGATGAG
CAGTTGAAATCTGGAACTGCCTSTGTTGTGTGCCT
GCTGAATAACTTCTATCCCAGAGAGGCCAAAGTA
CAGTGGAAGGTGGATAACGCCCTCCAATCGGGTA
ACTCCCAGGAGAGTGTCACAGAGCAGGACAGCA

AGGACAGCACCTACAGCCTCAGCAGCACCYTGAC
GCTGAGCAAAGCAGACTACGAGAAACACAAAGT

CTACGCCTGCGAAGTCACCCATCAGGGCCTGAGC
TCGCCCGTCACAAAGAGCTTCAACAGGGGAGAGT

GTTAA
Light Chain MRLPAQLLGLLMILWVSGSSGDIVMTQSPLSLPVTP
Protein GEPASISCRSSQSLLPGNGYNYLDWYLQKPGQSPQL

LIYLGSNRASGVPDRFSGSGSGTDFTLKISRVEAEDV
GVYYCMQALQTPRTFGQGTKVEIKRTVAAPSVFIFP
PSDEQLKSGTAXVVCLLNNFYPREAKVQWKVDNA
LQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKH
KVYACEVTHQGLSSPVTKSFNRGEC




CTTCCCCCCAAAACCCAAGGACACCCTCATGATC  TCCCGGACCCCT GAGGT CACGT GCGT GGTGGT GG
ACGT GAGCCACGAAGACCCCGAGGTCCAGITCAA CTGGTACGT GGACGECGT GGAGGT GCATAATGCC

AAGACAAAECAGBIEEANCGAGCAGI TCAACAGC
ACCAGGACT GECTGAACGGCAAGGAGT ACAAGT
CGAGAAAACCAT CTCCAAAACCAAAGGEGECAGCC
CGGGAGGAGAT GACCAAGAACCAGGT CAGCCTG

ACGTTCCGT GT GGT CAGCGT CCPCATLSEYICHNGC
GCAAGGT CTCCAACAAAGGCCT CCCAGCCCCCAT
CCGAGAABCACAGGT GTACACCCTGCCCCCATCC
ACCTGCCTGGTCAAAGGCTTCTACCCCAGCGACA

L NSVTAA
FPEPV

TCGCCGT GGAGT GGGAGA GEGATGCTGGA
CTCCGACGGCTCCTTCTTCCT M%&WWGA&A%&AW%

TCTTCTCATGCTGEGFS AACCACTACACEEACAAGAGECTETEEETETCTC
(CG.GGTAiAATGA P REGIOBNGE 1ognal sequepos BEISERIF ON SEQUEN
signal sequengce u I ned) v

VKHLVRELL LV M\%@%‘%L S BrATGGTTCTTCCTTCTCCTGGTGGC

TLSLTCTVSGGSI W RQPPGK G
DTAVYYCARKGGLYGDYGWEAPWEQGTLS

TVSVNSGAL TSGVHTFPAVL QSSGL Y SESSAPIBS TR E

CPAPPVAGPS VH
RV VSVLTYV
SLTCLVK GFYR
VMHEALHNHYT (K

LFPPKPKDTLM SF
' VHQD W LNGKEY
SDI AVEVESNGQPE
S LSLSPCK

A TUAGAS G
KERUCSKIGRABAAGGG S
MIVKTTPRVITBEDGESESIGGAGRAT CAXKSRACAAENUES

CTCCCTCAAGAGTCGAGTCACCATATCAGTAGAC
ACGTCCAAGAACCAGTTCTCCCTGAAGCTGAACT
CTGTGACCGCTGCGGACACGGCCGTGTATTATTG
TGCGAGAAAGGGGGGCCTCTACGGTGACTACGG
CTGGTTCGCCCCCTGGGGCCAGGGAACCCTGGTC
ACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGG
TCTTCCCCCTGGCGCCCTGCTCCAGGAGCACCTCC
GAGAGCACAGCGGCCCTGGGCTGCCTGGTCAAG
GACTACTTCCCCGAACCGGTGACGGTGTCGTGGA
ACTCAGGCGCTCTGACCAGCGGCGTGCACACCTT
CCCAGCTGTCCTACAGTCCTCAGGACTCTACTCCC
TCAGCAGCGTGGTGACCGTGCCCTCCAGCAACTT
CGGCACCCAGACCTACACCTGCAACGTAGATCAC
AAGCCCAGCAACACCAAGGTGGACAAGACAGTT
GAGCGCAAATGTTGTGTCGAGTGCCCACCGTGCC
CAGCACCACCTGTGGCAGGACCGTCAGTCTTCCT
CTTCCCCCCAAAACCCAAGGACACCCTCATGATC
TCCCGGACCCCTGAGGTCACGTGCGTGGTGGTGG
ACGTGAGCCACGAAGACCCCGAGGTCCAGTTCAA
CTGGTACGTGGACGGCGTGGAGGTGCATAATGCC
AAGACAAAGCCACGGGAGGAGCAGTTCAACAGC
ACGTTCCGTGTGGTCAGCGTCCTCACCGTTGTGC
ACCAGGACTGGCTGAACGGCAAGGAGTACAAGT
GCAAGGTCTCCAACAAAGGCCTCCCAGCCCCCAT
CGAGAAAACCATCTCCAAAACCAAAGGGCAGCC
CCGAGAACCACAGGTGTACACCCTGCCCCCATCC
CGGGAGGAGATGACCAAGAACCAGGTCAGCCTG
ACCTGCCTGGTCAAAGGCTTCTACCCCAGCGACA
TCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGG
AGAACAACTACAAGACCACACCTCCCATGCTGGA
CTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCA
CCGTGGACAAGAGCAGGTGGCAGCAGGGGAACG
TCTTCTCATGCTCCGTGATGCATGAGGCTCTGCAC
AACCACTACACGCAGAAGAGCCTCTCCCTGTCTC
CGGGTAAATGA

CVECPP
REEQFNSTF

GEASREEMTKNQV

CS




Li ght Chai n DNA ATGGAAACCCCAGCGCAGCTTCTCTTCCTCCTGCT
ACTCTGGCTCCCAGAATCCACCCGAGAAATTGTG  TTGACGCAGT CTCCAGECACCCTGICTTTGICTCC
AGGGGAAAGKAOEAETOT CTCCTGCAGGECCAGT CAGAGT GT TAGCAGCAGCGACPTAESEY §6BCACC
AGCAGAAACCT GGCCAGGCTCCCAGACTCCTCAT  CTATGGTGCAT CCAGCAGGGECCACT GGCATCCCA
GACAGGT TCAGTGGCAGTGGGTCTGGGACAGACT  TCACTE&REACCATCAGCAGACTGGAGCCTGAAGA
TTTTGCAGTGTATTACTGTCAGCACTGTCGTAGCT  TATTCACTTTCGGECCCT GGGACCAAAGT GGATAT

CAAACGAACTGTCAETGCACCATCT TG ATCTGATGAGCA T TGAAATCTGEH
CTGCCTCTGTTGT Gl Méﬁ@ﬁ#‘%@%@é&*ﬁ%@%@ GTGGAAGGTGGAT
AACGCCCTCCAATA COAGRGTC ACARAGCROEA
GCCTCAGCAGCACC?’ GAGCAA O P AL ARG
CACCCATCAGGGCC CGCCCGTCGACE el.;e' Neyie i xChai n
METPAOLLFLLLLW PESTGEI VLTGSH QGTLVTVSS

RATL SCRASCSVSSSDL AWHQOKPGOAR m

GTDFTLTI SRLEPEDFAVYYC ~ QHCRS g BERTAS v v

CLLNNFYP REAKV

Q VKV DNALQ S

7 IRAP
S@@E&@@@R@@Qﬁ@gs P SKAGYEN

KHKV

YACE VTHQGLSSPVTKSFNRGEC W) N/GHQT YT (POPEEFSNSBIVRPK TVERRCCYAIEY 18: DNA
and protein sequences of ant|iG4BPYAGPS VFLFPERERIDPILNES R BHVESKE {(Bi gnal
sequence under] i ned): Heavy C DNA
TCTTTTAAGAGGT GT CCAGT GT CAGGT GRAACST GL TENGEAB TWIT RGREACCRT RN CLABRHHICCH

AGGT CCCTGAGACTICT CCT GT GCAGCCT GISRAK GQPREPQV Y TLPPSREEMTKNQVSLTCLVK
GFYPSDIAVEWESNGQPENNYKTTPPMLDSDGSFFL
YSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKS
LSLSPGK

ATGGAAACCCCAGCGCAGCTTCTCTTCCTCCTGCT
ACTCTGGCTCCCAGAATCCACCGGAGAAATTGTG
TTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCC
AGGGGAAAGAGCCACCCTCTCCTGCAGGGCCAGT
CAGAGTGTTAGCAGCAGCGACTTAGCCTGGCACC
AGCAGAAACCTGGCCAGGCTCCCAGACTCCTCAT
CTATGGTGCATCCAGCAGGGCCACTGGCATCCCA
GACAGGTTCAGTGGCAGTGGGTCTGGGACAGACT
TCACTCTCACCATCAGCAGACTGGAGCCTGAAGA
TTTTGCAGTGTATTACTGTCAGCACTGTCGTAGCT
TATTCACTTTCGGCCCTGGGACCAAAGTGGATAT
CAAACGAACTGTGGCTGCACCATCTGTCTTCATC
TTCCCGCCATCTGATGAGCAGTTGAAATCTGGAA
CTGCCTCTGTTGTGTGCCTGCTGAATAACTTCTAT
CCCAGAGAGGCCAAAGTACAGTGGAAGGTGGAT
AACGCCCTCCAATCGGGTAACTCCCAGGAGAGTG
TCACAGAGCAGGACAGCAAGGACAGCACCTACA
GCCTCAGCAGCACCCTGACGCTGAGCAAAGCAG
ACTACGAGAAACACAAAGTCTACGCCTGCGAAGT
CACCCATCAGGGCCTGAGCTCGCCCGTCACAAAG
AGCTTCAACAGGGGAGAGTGTITAG

METPAQLLFLLLL WLPESTGEIVLTQSPGTLSLSPGE
RATLSCRASQSVSSSDLAWHQQKPGQAPRLLIYGA
SSRATGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYC
QHCRSLFTFGPGTKVDIKRTVAAPSVFIFPPSDEQLK
SGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQ
ESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACE

VTHQGLSSPVTKSFNRGEC

Light Chain DNA

Light Chain
Protein




TCACCTTCAGTAGCTATGCCATGCACTGGEGTCCG
AGI TATATCATATGATGGAAGTAATAAATACTAT
GAGACAAT MCAGHATGACCCTGTATCTGCAAAT
TACTGI GCGAGACGCGGT CACTACGGGAATAATT
AGGGACCACGGT CACCGT CTCCTCAGCCTCCACC

CCAGGCT CCAGGCAAGGGEECTGRAGT GEGTGEC

GCAGACTCCGT GAAGGGECCGATTCACCATCTACA
GAACAGCCT GAGAGCT GAGGACACESeY ssll (BT AT
ACTACTCCTATTACGGT TTGGACGT CTGGGEGECCA
AAGSECCAT CGGT CTTCCCCCT GECGCCCTGCT

CCAGGAGCACCTCCGAGAGCACAGCGECCCTGEG  GCTGCCTGGT CAAGGACTACT TCCCCGAACCEET

CAGACT O ACT COCT CAGA R A B S AR S PO AGACCT ACACL
CAGGACTCTACTCCCTCAGCA CCTACACC
TGCAACGTAGATCACAAGCCCAGCAACACCAAG__GTGG G

AGTGCCCACCGT GWGTWCE\W@T 'ECl‘.(ﬁﬂéHTﬁd;CCCCAAAACCCAAG

CoASCTCEAGTT TSR oo

GAGCAGT TCAACAGERHST

CAAGGAGTACAAG] GCAAGGT CTCCAA
ACCAAAGGGCAGCCCCGAGAACCACAG
ACCAGGT CAGCCTGACCT GCCTGGT CA|
AATGGGCAGCCGGAGAACAACTACAAG
CTACAGCAAGCT CACCGTGGACAAGAG

TCCGTGTG

A@%ﬂﬂﬁ@%@ﬂ@ﬁﬁﬁ@@%ﬂﬂﬁmﬂ

GCAGACTCCGTGAAGGGCCGATTCACCATCTACA
GAGACAATTCCAAGAACACGCTGTATCTGCAAAT
GAACAGCCTGAGAGCTGAGGACACGGCTGTGTAT
TACTGTGCGAGACGCGGTCACTACGGGAATAATT
ACTACTCCTATTACGGTTTGGACGTCTGGGGCCA
AGGGACCACGGTCACCGTCTCCTCAGCCTCCACC
AAGGGCCCATCGGTCTTCCCCCTGGCGCCCTGCT
CCAGGAGCACCTCCGAGAGCACAGCGGCCCTGG
GCTGCCTGGTCAAGGACTACTTCCCCGAACCGGT
GACGGTGTCGTGGAACTCAGGCGCTCTGACCAGC
GGCGTGCACACCTTCCCAGCTGTCCTACAGTCCT
CAGGACTCTACTCCCTCAGCAGCGTGGTGACCGT
GCCCTCCAGCAACTTCGGCACCCAGACCTACACC
TGCAACGTAGATCACAAGCCCAGCAACACCAAG
GTGGACAAGACAGTTGAGCGCAAATGTTGTGTCG
AGTGCCCACCGTGCCCAGCACCACCTGTGGCAGG
ACCGTCAGTCTTCCTCTTCCCCCCAAAACCCAAG
GACACCCTCATGATCTCCCGGACCCCTGAGGTCA
CGTGCGTGGTGGTGGACGTGAGCCACGAAGACCC
CGAGGTCCAGTTCAACTGGTACGTGGACGGCGTG
GAGGTGCATAATGCCAAGACAAAGCCACGGGAG
GAGCAGTTCAACAGCACGTTCCGTGTGGTCAGCG
TCCTCACCGTTGTGCACCAGGACTGGCTGAACGG
CAAGGAGTACAAGTGCAAGGTCTCCAACAAAGG
CCTCCCAGCCCCCATCGAGAAAACCATCTCCAAA
ACCAAAGGGCAGCCCCGAGAACCACAGGTGTAC
ACCCTGCCCCCATCCCGGGAGGAGATGACCAAGA
ACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTT
CTACCCCAGCGACATCGCCGTGGAGTGGGAGAGC
AATGGGCAGCCGGAGAACAACTACAAGACCACA
CCTCCCATGCTGGACTCCGACGGCTCCTTCTTCCT
CTACAGCAAGCTCACCGTGGACAAGAGCAGGTG
GCAGCAGGGGAACGTCTTCTCATGCTCCGTGATG
CATGAGGCTCTGCACAACCACTACACGCAGAAGA
GCCTCTCCCTGTCTCCGGGTAAATGA

oggi>8m




CATGAGGCTCTGCACAACCACTACACGCAGAAGA  GCCTCTCCCTGICTCCGGGTAAATGA WO 03/ 040170

PCT/ US02/ 36107

113 DESCRI PTI ON:  SEQUENCE ( si gnal
Heavy Chawo oMaREGVWFLVALLRGVQCQVQLVESGGEGYWQPG Protein

sequence under|
PCT/US02/36107

I ned) :

RSLRLSCAASG-TFSSYAMHW/RQAPGKGLEWA VI SYDGSNKYYADSVKGRFTI YRDNSKNTLYLQWN
SLRAEDTAVYYCARRCGHYGNNYYSYYGLDVWEQ  GI TVAMVISSASTKGPSVFPLAPCSRSTSESTAALGCLV
KDYFPEPVTVSWNSGAL TSGVHTFPAVLQSSAYSL  SSVWTVPSSNFGT QTYTCNVDHKPSNTKVDKTVER

KCCVECPPCPAPP
EEQFNSTFRWS

FAGCRSVELFRRKRK

TKPR

T XTI I\

/DESCRIPRIDMNL N

T-M-SRTRE \/TAOAAN/DN/SHEDREL/OENAMW\/DGV/EN/HNA
L= A 4 I YL . = VT OV VvV VD vVOrIieEooT I—V\{l TNV vViEDoOvViLvT nTw

:KEQKENCESMM sequence underlined):
|

GLPAPI EKTI SKT
LD SD GSFFLYSK

K
ATGAGGCTCCCT LT FARR T CCTGERT

GATGACTCAGTICT

TCAGAGCCTCCTGLCTGGTAATGGATA

CACAGCTCCTGAT
CAGGCACAGATTT]
CAAGCTCTACAAA
CACCATCTGICTT

GCTGAATAACT TCITATCCCAGAGAGSC

ACTCCCAGGAGA

YTLPP

CCACTCTCCCTGCC

CTATTTGGGTTCTA
TACACTGAAAATCA
CTCCTCGGACGTTC
CATCTTCCCGCCAT

IGTCACAGAGCAGH

SRS P SSSMMGIAGDET I
CK@@T@@P@@M@W@@PP@WME@I@T
COMAGRTY D A EES PRGNS EIRAAATRER]
AERGFRSTFRVVSVLTVVHQDWLNGKEYKCKVSNK
GLPAPIEKTISKTK GQPREPQVYTLPPSREEMTKNQ
VSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPM
LDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEEAL
HNHYTQKSLSLSPGK

KTTPPM

Light Chain DNA

ATGAGGCTCCCTGCTCAGCTCCTGGGGCTGCTAA
TGCTCTGGGTCTCTGGATCCAGTGGGGATATTGT
GATGACTCAGTCTCCACTCTCCCTGCCCGTCACCC
CTGGAGAGCCGGCCTCCATCTCCTGCAGGTCTAG
TCAGAGCCTCCTGCCTGGTAATGGATACAACTAT
TTGGATTGGTACCTGCAGAAGCCAGGGCAGTCTC
CACAGCTCCTGATCTATTTGGGTTCTAATCGGGCC
TCCGGGGTCCCTGACAGGTTCAGTGGCAGTGGCT
CAGGCACAGATTTTACACTGAAAATCAGCAGAGT
GGAGGCTGAGGATGTTGGGATTTATTACTGCATG
CAAGCTCTACAAACTCCTCGGACGTTCGGCCAAG
GGACCAAGGTGGAAATCAAACGAACTGTGGCTG
CACCATCTGTCTTCATCTTCCCGCCATCTGATGAG
CAGTTGAAATCTGGAACTGCCTCTGTTGTGTGCCT
GCTGAATAACTTCTATCCCAGAGAGGCCAAAGTT
CAGTGGAGGGTGGATAACGCCCTCCAATCGGGTA
ACTCCCAGGAGAGTGTCACAGAGCAGGACAGCA
AGGACAGCACCTACAGCCTCAGCAGCACCCTGAC
GCTGAGCAAAGCAGACTACGAGAAACACAAAGT
CTACGCCTGCGAAGTCACCCATCAGGGCCTGAGC
TCGCCCGTCACAAAGAGCTTCAACAGGGGAGAGT
GTITAG

Light Chain
Protein

MRIPAQLLGLLMLWVSGSSGDIVMTQSPLSLPVTP
GEPASISCRSSQSLLPGNGYNYLDWYLQKPGQSPQL
LIYLGSNRASGVPDRFSGSGSGTDFTLKISRVEAEDV
GIYYCMQALQTPRTFGQGTKVEIKRTVAAPSVFIFP
PSDEQLKSGTASVVCLLNNFYPREAKVQWRVDNA
LQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKH

KVYACEVTHQGLSSPVTKSFNRGEC




AGGACAGCACCTACAGCCTCAGCAGCACCCTGAC  GCTGAGCAAAGCAGACTACGAGAAACACAAAGT
CTACGCCTGCGAAGT CACCCATCAGEECCTGAGC TCGCCCGT CACAAAGAGCT TCAACAGECGAGAGT
GTTAG Li gWwO oGhaiimo MRLPAQLLGLLMLW/SGSSCGDI VMIQSPLSLPVTP  Pr ®@C&ius02/36107

GEPASI SCRSSQSLLPGNGYNYLDWYLQKPGQSPQL LI YLGSNRASGVPDRFSGSGSGTDFTLKI SRVEAEDV
G YYCMQALQTPRTFGQGTKVEI KRTVAAPSVFI FP  PSDELLKSGTASVVCLLNNFYPREAKVQARVDNA
LQS GNS QESVTEQDSKDSTYSLS STLTLSKADYEKH KVYACEV THQGLS SP VTKSFNRGEC WO

03/ 040170 PCT/ USg2+36107——1i4 ESCRI Pl | uw' SEQUENGE&S‘I—Q'H&I—S-&Q'H’GHCG
under |l ined): LIQEQB‘IIEI HoBa| RO ¥ OFGCTAA
23.29. 1LR174K W 2
(GATGACTCAGTCTCO&WI% NX@ETééE&G ’.‘2 ‘“éﬂ?A.’AG
TCAGAGCCT CCT GOC 3 AR IAKAC) %‘g&
CACAGCTCCTGATCT ASBQ @O TOAAT 3
CAGGCACAGATTTT ACACTGAAAATC% G PG HEAPEAOTRETAEATG
CAAGCTCTACAAACT CCTCGGACGT TCAEECAAR GELA BEMAACBATTJ
CACCATCTGTCTTCATCT TCCCGCCAT CrERGGAT T@BTATS I ATAAACT ACTTGT SGIEIE GCCT
GCTGAATAACT TCTATCCCAGAGAGGCCABAGAIGC DBCT GAAATTA CRAGSETITTA ATAETHECCTA
ACT CCCAGGAGAGT GT CACAGAGCAGGACACCA G AGESCATH A SIGTAGAGCAZIAECCTEAC
GCTGAGCAAAGCAGACTACGAGAAACACABAGIG C ATACK LT CAACTCACKRA TEAGEERETLAES
TCOGCCOGT CACAAAGAGCT TCAACAGCCIAENEIGCTGAGGATGTTGGGATTTATTACTGCATG
CAAGCTCTACAAACTCCTCGGACGTTCGGCCAAG
GGACCAAGGTGGAAATCAAACGAACTGTGGCTG
CACCATCTGTCTTCATCTTCCCGCCATCTGATGAG
CAGTTGAAATCTGGAACTGCCTCTGTTGTGTGCCT
GCTGAATAACTTCTATCCCAGAGAGGCCAAAGTT
CAGTGGAAGGTGGATAACGCCCTCCAATCGGGTA
ACTCCCAGGAGAGTGTCACAGAGCAGGACAGCA
AGGACAGCACCTACAGCCTCAGCAGCACCCTGAC
GCTGAGCAAAGCAGACTACGAGAAACACAAAGT
CTACGCCTGCGAAGTCACCCATCAGGGCCTGAGC
TCGCCCGTCACAAAGAGCTTCAACAGGGGAGAGT
GTTAG
Light Chain MRLPAQLLGLIMLWVSGSSGDIVMTQSPLSLPVTP
Protein GEPASISCRSSQSLLPGNGYNYLDWYLQKPGQSPQL
(23.29.11.R174K) | LIYLGSNRASGVPDRFSGSGSGTDFTLKISRVEAEDV
(SEQ ID N0O:101) | STYYCMQALQTPRTFGQGTKVEIKRTVAAPSVFIFP
PSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNA
LQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKH
KVYACEVTHQGLSSPVTKSFNRGEC




GITAG Li ght Chain MRLPAQLLGLLM_W/SGSSGDI VMIQSPLSLPVTP  Protein

GEPASI SCRSSQSLLPGNGYNYLDWYLQKPGQSPQL  (23. 29. 1LR174K)

L1 YLGSNRASGWBDRABGSGSGTDFTLKI SRVEAEDV  (SEQ | D NO 101) PCT/US02/36107

G YYCMQALQIPRTFGQGTKVEI KRTVAAPSVFI FP P S DEQLKS GTAS V V C LLNNFYPREAKV Q

VWK V DNA LQSGNSQESVTEQDSKDSTYSLS STLTLSRABYEKH KVYACEVTHQGLSSPVTKSFNRGEC
WO 03/ 040170 PCT/ US02/ 36107 115 Table 19: DNA and protein sequences

1200 2450, ST Oy TR g gty e 1000

AGCTCCCAGATGGEEILCCTGTICCCAGGTGCAGCT G  CACGAGTFCOOECCCACCACTCSTGAAGESTT

AGACCCTGTCCCT CCATCA

CRESTRIRCKBYCT

GEEWENCE$QQMEMmmGQWM@mmmGGMIHGGNKI

IGCC

AGCCCCCAGCGAA

\GITEEA

CTCCCTCAAGAGT
CTGTGACCGCTGC
CTGGTTCGCCCCC
TCTTCCCCCTGE

GACTACTTCCCCGAACCGGTGACGGET G

CCCAGCTGICCTA

CGGCACCCAGACCTACACCTGCAACGT

GAGCGCAAATGTT
CTTCCCCCCAAAA

-hl-\L,
dﬁ@ﬁhwwc
CGGCCGTGT

TGGGGCCAGGGAAC

SCCCTGCTCCAGGA

DO

CAGTCCTCAGGACT]

GTGTCGAGT GCCCA
CCCAAGGACACCCT

Q&B@%EEAAGAACCAGTTCTCCCTGAAGCTGAGTT
CTGTGACCGCTGCGGACACGGCCGTGTATTACTG
TGCGAGAAGGGGGGGCCTCTACGGTGACTACGG
CTGGTTCGCCCCCTGGGGCCAGGGAACCCTGGTC
ACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGG
TCTTCCCCCTGGCGCCCTGCTCCAGGAGCACCTCC
GAGAGCACAGCGGCCCTGGGCTGCCTGGTCAAG
GACTACTTCCCCGAACCGGTGACGGTGTCGTGGA
ACTCAGGCGCTCTGACCAGCGGCGTGCACACCTT
CCCAGCTGTCCTACAGTCCTCAGGACTCTACTCCC
TCAGCAGCGTGGTGACCGTGCCCTCCAGCAACTT
CGGCACCCAGACCTACACCTGCAACGTAGATCAC
AAGCCCAGCAACACCAAGGTGGACAAGACAGTT
GAGCGCAAATGTTGTGTCGAGTGCCCACCGTGCC
CAGCACCACCTGTGGCAGGACCGTCAGTCTTCCT
CTTCCCCCCAAAACCCAAGGACACCCTCATGATC
TCCCGGACCCCTGAGGTCACGTGCGTGGTGGTGG
ACGTGAGCCACGAAGACCCCGAGGTCCAGTTCAA
CTGGTACGTGGACGGCGTGGAGGTGCATAATGCC
AAGACAAAGCCACGGGAGGAGCAGTTCAACAGC
ACGTTCCGTGTGGTCAGCGTCCTCACCGTTGTGC
ACCAGGACTGGCTGAACGGCAAGGAGTACAAGT
GCAAGGTCTCCAACAAAGGCCTCCCAGCCCCCAT
CGAGAAAACCATCTCCAAAACCAAAGGGCAGCC
CCGAGAACCACAGGTGTACACCCTGCCCCCATCC
CGGGAGGAGATGACCAAGAACCAGGTCAGCCTG
ACCTGCCTGGTCAAAGGCTTCTACCCCAGCGACA
TCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGG
AGAACAACTACAAGACCACACCTCCCATGCTGGA
CTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCA
CCGTGGACAAGAGCAGGTGGCAGCAGGGGAACG
TCTTCTCATGCTCCGTGATGCATGAGGCTCTGCAC
AACCACTACACGCAGAAGAGCCTCTCCCTGTCTC

CGGGTAAATGA




TCCCGGACCCCT GAGGT CACGT GCGT GGTGGT GG
CTGGTACGT GGACGECGT GGAGGT GCATAATGCC
ACGTTCCGMID@FEAGCGT CCTCACCGT TGTGC
GCAAGGT CTCCAACAAAGGCCT CCCAGCCCCCAT
CCGAGAACCACAGGT GTACACCCTGCCCCCATCC
ACCTGCCTGGT CAAAGGCTTCTACCCCAGCGACA

ACGT GAGCCACGAAGACCCCGAGGT CCAGT TCAA
AAGACAAAGCCACGGGAGGAGCAGI TCAACAGC
ACCAGGACT GECT GAACGGECARCEASI ASAKGT
CGAGAAAACCAT CTCCAAAACCAAAGGEGECAGCC
CCCGAGEAGAT GACCAAGAACCAGGT CAGCCTG
TCGCCGT CGAGT GCGGAGAGCAAT GGGCAGCCGG

AGAACAACT ACAAGACGACACST CECATEETFEoA—CFCCGACEECTCETFETFEETFSTACASEAACGT CA
C&TGGA@A@GG&W@Q@ENCWMWM@I@ATMG&TU&AC
AACCACTACACGCAG “TCTCOCT, T, CHpRs02/ 36107
. 116 DESCR %ﬁéﬁ ENG ARPRWYL d %}%ﬁ ai n
MKHLWEFLLLVAA IOVQL QESC

TLSLTCTVSGGSI RGYYWBW RQPPGHE NP KSRV AAKLS SVTAA
DTAVYYCARRGGL Y@YWAPWLMAWWWQW%%W VKDYFPEPV
TVSWKSGAL TSGVHTFPAVL QSSGL Y SLASTKGPSS FPENRC BT REMIAKPS TR VREREQVECPP

CPAPP VAGP S

VSHEDPEVQFNWY)VDGVEVHNAKTKPR

SNKGA.PAP | EK
GFYPSDI AVEVEES
LSLSP&K Li ght

VFLFPPKPKDTLM

Tl SKTKGQPREP(
NGOPENNYKTTPPI
Chai n DNA ATQ

SRISWNSGACTYGVHAFPAVLQSSGLYSLSSVVTVPS

EEXFGIBOR Y TRINVDERP SNTR/VIATY BR KRGREBEREIK

WTFAP’PSWMISRTPEVTCWVD
L

TISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVK
GFYPSDIAVEWESNGQPENNYKTTPPMLDSDGSFFL
YSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKS
LSLSPGK

TOKS

Light Chain DNA

ATGGAAACCCCAGCGCAGCTTCTCTTCCTCCTGCT
ACTCTGGCTCCCAGATACCACCGGAGAAATTGTG
TTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCC
AGGGGAAAGAGCCACCCTCTCCTGCAGGGCCAGT
CAGAGTGTTAGCAGCACCTACTTAGCCTGGTACC
AGCAGAAACCTGGCCAGGCTCCCAGGCTCCTCAT
CTATGGTGCATCCAGCAGGGCCACTGGCATCCCA
GACAGGTTCAGTGGCAGTGGGTCTGGGACAGACT
TCACTCTCACCATCAGCAGACTGGAGCCTGAAGA
TTTTGCAGTGTATTACTGTCAGCAGTATAGTAGCT
TATTCACTTTCGGCCCTGGGACCAAAGTGGATAT
CAAACGAACTGTGGCTGCACCATCTGTCTTCATC
TTCCCGCCATCTGATGAGCAGTTGAAATCTGGAA
CTGCCTCTGTTGTGTGCCTGCTGAATAACTTCTAT
CCCAGAGAGGCCAAAGTACAGTGGAAGGTGGAT
AACGCCCTCCAATCGGGTAACTCCCAGGAGAGTG
TCACAGAGCAGGACAGCAAGGACAGCACCTACA
GCCTCAGCAGCACCCTGACGCTGAGCAAAGCAG
ACTACGAGAAACACAAAGTCTACGCCTGCGAAGT
CACCCATCAGGGCCTGAGCTCGCCCGTCACAAAG
AGCTTCAACAGGGGAGAGTGTTAG

Light Chain
Protein

METPAQLLFLLLLWILPDTTGEIVLTQSPGTLSLSPGE
RATLSCRASQSVSSTYLAWYQQKPGQAPRLLIYGA
SSRATGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYC
QQYSSLFTFGPGTKVDIKRTVAAPSVFIFPPSDEQLK
SGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQ
ESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACE

VTHQGLSSPVTKSFNRGEC




ACTCTGGECTCCCAGATACCACCCRAGAAATTGT G
AGGGGAAAGAGCCACCCT CTCCTGCAGGECCAGT
AGCAGAAARDGEIAGISCT CCCAGECTCCTCAT
GACAGGT TCAGT GGCAGT GGGT CTGGGACAGACT

TTGACGCAGTCTCCAGGCACCCTGICTTTGICTCC
CAGAGTGTTAGCAGCACCTACTTAGCCTGGTACC
CTATGGTGCAT CCAGCAGECCeATUSELZA6T CCCA
TCACTCTCACCATCAGCAGACT GGAGCCTGAAGA

TTTTGCAGTGTATTACTGTCAGCAGTATAGTAGCT TATTTAZT ¥ TCGGCCCT GGGACCAAAGT GGATAT
CAAACGAACTGTGGCTGCACCATCTGICTTCATC  TTCCCGCCATCTGATGAGCAGT TGAAATCTGGAA
CTGCCTCTGI TGIGTGCCTGCCTGAATAACT TCT AT CCCAGAGAGGCCAAAGT ACAGT GGAAGGT GGAT

AACGCCCT CCAAT CGGGT AACTCCCAGGAG ACACCANGGACAGCACCTACA
GCCTCAGCAGCACCCT GACGCT ' 7 GOGAAGT
CACCCATCAGGGCCTGAGCTCA ght Chain

| VLTQSPGTLSLSPGE  Pr ot ei n
&E”;&;@g@b@%ﬁf}&%wpﬁ G e ecscscroer rLse coEcrAYC
QQYS SLFTFGPGT IREIGEIPTARNS /SE@EﬂmmﬁsmMemquvaEAKv Q
VKVDNALQ S GNS EQ_)b
VTHQGL SSPVTKSH % 903/ 04 %g%g% %% Q@TGDNA and
protein sequen the maf WQTGMA@B@? @3 GI'G H C109A
DESCRI PTI ON:  SESESNPENQsPHnal EGEQWACHEG‘FA%GWTMGCAT
CAGGTGCAACT GG GGAGT CTGGGGGA ERGTTEOCTGTG
(SEQ ID NO. 95) CAGCCTCTGGMG@WGGKGKEWATCTGATGGAGGTA
GCACT GGGT CCGOCAGGCT CCAGGCAAGBBARATACTATGCAGACTCCGTGAAGGGCCGATT

CACCATCTCCAGAGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGAGAGCTGAGGACA
CGGCTGTGTATTACTGTACGAGAAGAGGGACTGG
AAAGACTTACTACCACTACGCCGGTATGGACGTC
TGGGGCCAAGGGACCACGGTCACCGTCTCCTCAG

Heavy Chain
Protein

(SEQ ID NO: 96)

QVQLVESGGGVVQPGRSLRLSCAASGFTFSRYGMH
WVRQAPGKGLEWVAVISSDGGNKYYADSVKGRFT
ISRDNSKNTLYLQMNSLRAEDTAVYYCTRRGTGKT
YYHYAGMDVWGQGTTVTVSS

Table 21: DNA and protein sequences

of the mature variable domains of antibody 23.28.11L-C92A

DESCRIPTION:

SEQUENCE (signal sequence underlined):

Light Chain DNA
(SEQ ID NO: 99)

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGT
CTTTGTCTCCAGGGGAAAGAGCCACCCTCTCCTG
CAGGGCCAGTCAGAGTGTTAGCAGCAGCGACTTA
GCCTGGCACCAGCAGAAACCTGGCCAGGCTCCCA
GACTCCTCATCTATGGTGCATCCAGCAGGGCCAC
TGGCATCCCAGACAGGTTCAGTGGCAGTGGGTCT
GGGACAGACTTCACTCTCACCATCAGCAGACTGG
AGCCTGAAGATTTTGCAGTGTATTACTGTCAGCA
CGCCCGTAGCTTATTCACTTTCGGCCCTGGGACC
AAAGTGGATATCAAAC

Light Chain
Protein

(SEQ ID NO:100)

EIVLTQSPGTLSLSPGERATLSCRASQSVSSSDLAWH
QQKPGQAPRLLIYGASSRATGIPDRFSGSGSGTDFTL
TISRLEPEDFAVYYCQHARSLFTFGPGTKVDIK




GAGT GGGTGGCAGT TATATCATCTGATGGAGGTA  ATAAATACTATGCAGACT CCGTGAAGGGCCGATT
CACCATCTCCAGAGACAATTCCAAGAACACGCTG  TATCTGCAAATGAACAGCCT GAGAGCTGAGGACA
CGGCTGT GIWO DACTIGTNCGAGAAGAGGGACTGG  AAAGACT TACTACCACT ACGCEGEUATIAACGT C
TGGGGECCAAGGGACCACGGTCACCGTCTCCTCAG Heavy Chai n
QVQLVESGGGVWQPGRSLRLSCAASGFTFSRYGVH  Prot dilig -

W/RQAPGKGALEW/AVI SSDCGGNKYYADSVKGRFT  (SEQ I D NO. 96)

| SRONSKNTL YLQWNSLRAEDTAVYYCTRRGTGKT TVTVSS 5 Table 21: DNA
and protein sequences of the mature v ins of anti body

23. 28. 1L- C92A DESCRI PT1 QN : .

Chai n DNA GAAATTGIGIT

CTTTGTCTCCA GTCAGAGT TAGCAGCAGCGACTTA
mmmm&%%%m EHATEHE RPREHSCAC
TGGCATCCCAGACAGREHoAG HERAAGEGRble m&%m CHAPCATCAIAACT GG
AGCCTGAAGATTTTGCAGTGTATTACTGTCAGCA ~ CGOCCGTAGCTTAT TCACT TTCGGCCCT GBGACC

AAAGT GGATATEAAAD L ibodies 3Ghhi7n . EI NASTESPGATL 1 SPGERATL, SCRABQVISESIAMA, Prot ei n

SR EPEREAYY R TP B BT 5 3325 i Ok Ao djes gng he eermline

EXAVPLE |11 AnadnfimoSacidf setigeiéys aitbeik te@Péctivh 3bies ANIO® of\GiethePPHald @DRANS
[0264] Figures 1D-1H and 2D-2H provi de sequence alignments ‘between the

predi ct ed heavy!cEI9ap SORtAIM ane agid ARfertioasi no aC| d sequences of nonoclonal 5

T c 1 00, 2a85%l e DARY ks uidhi ey oyl ofghaadyp At Sodes b s

and the gerod I NEystedid (Cyspeesiduse YLh sRBiroietr ehdlydie siEkdrhyl6ggaidaslingdvbst .of

he heavy chai n CDR3
the vy ! demonstrated that the two Cys residues are disulfide-linked, and that this disulfide

link does not disrupt the structure of the antibody.

Li ght

[0266] Figures 1A-1C and 2A-2C provide sequence alignments between the
predicted light chain variable amino acid sequences of monoclonal antibodies

15 3.1.1,7.1.2,10.8.3, 15.1.1,21.4.1, 21.2.1,22.1.1, 23.5.1, 23.28.1, 23.28.1L-C92A,
23.29.1 and 24.2.1 clones and the germline amino acid sequences of their
respective genes. The light chains of these antibodies are derived from three
different Vk genes. Seven of the eleven antibodies use the A3/A19 Vk gene, six of
which have two mutations in the CDR1 region. Further, five of the seven

20 antibodies that use the A3/A19 Vk gene, also use the Jk1 gene; in all of these
antibodies the first amino acid derived from the Jk1 gene is consistently changed
from a W to an R.
[0267] It will be appreciated that many of the above-identified amino acid
substitutions or insertions exist in close proximity to or within a CDR. Such

25 substitutions would appear to bear some effect upon the binding of the antibody to
the CD40 molecule. Further, such substitutions could have significant effect upon
the affinity of the antibodies.

EXAMPLE IV

Species Crossreactivity of the Antibodies of the Invention

30 [0268] We performed FACS analyses to determine the binding and affinity of the

antibodies of the invention for CD40 from various species, particularly certain old



regions contain amno acid insertions. [0265] The DLR1 gene used in the VH
domain of antibody 21.4.1 codes for two 10 cysteine (Cys) residues. Mass
spect r omrewoy3amalysi s and honol ogy nodel i ng denonst rat ed PChAISOY/Brd0t wo Cys
residues are disulfide-linked, and that this disulfide |I|ink does not

di srupt the structure of the antibody. f02E5]- Figures 1A-1C and 2A-2C
provi de sequence alignnents between the predicted Iight chain variable

am no aci d sequences of cl onal .anti hodies 15 3. 1. 7..1.2,,10..8. 3,
15 101700 a1 v Borley DR AN ASE Bimdraihogiey (iugpiobd st Dy
and 24.2.1 cl ongg giide kit if@eading @nasitifiods b PartieqDE0 afsbddfiest dT&hd
respective genes. The light chains of these_ antibodies are derived from

three differ einvenfoyerraplificd heriner il ar pri-keyhols limpef hemogyenin RRLAZ/ A19 VK
ene, six of I C ' (n: ' - ive of
tg he se\slle)r(\ 20 a%l%gaggéﬁeg%e@é%%Cew%l}egi’g%? er rt e%"g‘fﬁ%%]fgf gg%u}s}gtéi %I{el Y
J(err)l geme; iide vkl aef-htifes Bz G2A6dn REdERPE (phytbersthriali We edsdredeindingl f rom
the JK 1 gene is consistently changed froma Wto_an R [026_7%0iglgt w |l be
appr eci at ed théb’ﬂﬁﬁ’rﬁb’t@ﬂe%@?/ QQ&W@@WﬂW?@&W@%Wd@%w a®s Gns or

i nsertions exi I i1H] ) ugs){l?u-

substitutions \?\%alllegcegl%%gg?rgitg)@?g)yvs%%es%élfl }L}4L<;,'I(t‘:1tB érrl}pcg)n t egﬁgﬁglﬂége%f t he

anti body to tbeftwinéd0) Wttt bikding iEp), fos sadh antibsdy fromi graghsodmiednhave
significant effect upon, the affini t%Paf t he anti bqgdi es. I¥PLCF V. Speci es
Crossreact i vi t JlUBTESEIRES HHENSHY (FrsUs FRULPA% CORrERETH®GN Y4p ©p NP8 ned

FACS anal yges |ougehehadyy hguthe SirdthARdr atkdsBiok YelPbordBRiratil] Dodi es o

the invention for romvarious species, particularly certain old WO
03/ 040170 PCT/ (5259] 36X ©Tested amtiBodiescy. 1.dl, bk £4.8.3, Vi 1ilreamd2at4et faalbireglnag o of

h d key wh bl ood for .1 i i th i.ncr.easj
bomeantr st | ons e hesudaid Steioigu B el PrabS adimBRAEE At 2244 herei n
or with an antibskeyhabhs 1l bspet, ire¢vanbm 2 (1KbFbindaiptth Bagvn akd 8ymeas

"
control. We then incubated the sanples for 30 mnutes on -5 ice wit%lll
anti - human | gGB @8 ugat ed RPE (phycoerythrin). W neasured binding by

flow cytonetry [ CD20 i.tive B cell.s and.,anal yzed th i grans of
fl uorescence i @Rg@e %@fﬁ‘ﬁ)ﬁ@%@%’%‘?’i‘ 3 ué}?rlbaé“r1 y &éé%rgsatuggif%gﬁa | | Quest
software. V& estdxifhine®ikdingiorgodkeP)cellq wae adthia fichadf tho enhglcandspoalingean
fluorescence intensity versus _anti body concentration. W controlled for
depl eti on 10 oPagameteshir hyman B colisa dortipdng Wag Phgrddn sinilagsypergpeniy| |
concentrations

with mouse, rat, rabbit and dog blood.

EXAMPLE V

20 Selectivity of Antibodies for CD40

[0271] We conducted another in vitro assay to determine the selectivity of

antibodies of the invention with respect to CD40.

CD40 Selectivity ELISA: Materials and Methods
[0272] We coated a 96-well FluroNUNC plate (Nunc Cat No. 475515) with four
25 antigens: CD40/Ig, CD44/Ig, RANK/Ig, 4-1BB/Ig, TNFR-1/Ig and TNFR-2/Ig
(antigens generated in-house), overnight at +4°C at 1ug/ml of 100pl/well in 0.1M
sodium bicarbonate buffer, pH 9.6. We then washed the plate with PBST (PBS +
0.1% Tween-20) three times and blocked the plate with PBST+0.5%BSA at 150
pl/well. We incubated the plate at room temperature for 1 hour and then washed
30  with PBST three times. Next, we diluted the anti-CD40 antibodies generated in
Example Iin block at 1 ug/ml and added the diluted antibodies to the plate. We



[0269] W tested antibodies 3.1.1, 7.1.2, 10.8.3, 15.1.1 and 21.4.1 for

bi nding to human, rhesus and cynonolgus B cells. W also tested anti bodi es
21. 2.1, 22003/4017®3. 5.1, 23.25.1, 23.28.1, 23.29.1 and 24PeTAISODB61DT Ndi ng
to human and cynonolgus B cells. 15 [0270] W observed that the maxi num
signal and the concentration for half -n&XPnum bi nding to nonkey cells, was
within a factor of two to the correspondi ng pararreters for human B cel | s.

No bi ndi i | bi d
dog bl 00, ExaPRReq Bopiafed i Rempetitaia 01 bhawraliy Spiligey B gl | "
conduct ed anotifeds We ek freat@&bBRYvelll ﬂ@a%@ﬁtaine@ tHeitibedies bénetdtyd @f

anti bodies of the invention with respect to CD40. CD40 Selectivity ELISA:
Mat eri al s and Buetipdelbwith 200 mlAnellcasdit lmanan Ig@-zvﬁﬂ’ (PouthegnbNoteph &8 (Nunc Cat

No. 475515) wi.th 5 4 BB/ I g,
TNFR-1/1g and %ﬂ%%)ga% 16}%?%@%@%%& e yspr f‘)‘%“gee %%f%é{l&at +4C at
lg/m of @Oltﬂeﬁ‘lﬁhﬁg(} IAk3M CHQh. lzupmsswsbp@mtedWI S@wo infBtb& dud adéed fren

washed the plate with PBST (PBS + 0.1% Tween-20) three times_and bl ocked
the plate w t HOPBEW™el. tappapalize fargpate sapting. | We nsoitiralgd ane sow mathintir e at room

Lermer ature 1tk Nt AR ol HBSIER IO A ERSTUIRSEotiuSn N, Ve

diluted the an nerate kK at 1
and added t he ;githlLdiddedin blbekdasespdsitiviclvenpbdlati®e ulbﬁbME?ll €/ 046 2 fdom

Uhen washad wiPRPPBETe f 0w BRBED ASCHBA TPEARBe el wiengps "
contai ned, 4 he éﬂﬁ Fg@é’?%()ut %%‘ﬁra {GSulRen %ﬁ@ﬁ&téd f?{egfhtelﬁﬂ 5th A 9ehihutes.

anti -hunan I Bi ot ech Cat 5) at a 1:4000 dilution
in block. A stemmremhﬁqeqilabmesm@wSpcdtﬂa -MagT™ ﬁawunai@rl JIB® (Sultkshomwedat No.

209-035-088) d 0,1:5000 in rr)l/well to
nornal i ze fZ)r b‘ftgé {?in}eﬁgav%seéchéfﬁi’ F‘Eﬁ%ﬁ&ﬁg g\‘ﬁaﬁjﬁﬁ t&ﬂ? g)reaﬁffman
CD40- HRP ( Pharm@en sCebtig- fosRASHS/AUSBOTNFRE SRNTNBERIEH)thatthdCOE— g/ m
diluted in block as a posifive control . We incubated the plate at room

t enperature f epedfin mgnauﬂ@@wmamm@aﬁﬁhu@wttlmsééoQX geegter thandbkled TMB
10 substraim(K&P %@ ?lé é 1adlncubatedthe plate for 5 to 10
m nutes. T tRBRRBGHS Lfoé £ QTGOS Buct ra- MaxTM pl at e reader. The
results showed that the anti bodies have a selectivity for CD40 that is at

| east 100 tinmes greater than their EXAMPDEVY for RANK, 4-1BB, TNFR-1 and
TNFR-2 in that the CD4-

Epitope Classification Studies

[0273] Having demonstrated that the antibodies of the invention are selective for

CD40, we performed competition binding analysis using BIAcore and FACS.

20  BlAcore Competition Studies
[0274] We conducted BIAcore competition studies to determine whether the
human anti-CD40 antibodies of the invention bind to the same or distinct sites on
the CD40 molecule.
[0275] In these experiments we used a BIAcore 2000 instrument, following the
25 manufacturer's protocols. Protein-A was immobilized on the sensor chip surfaces
of the BIAcore. A saturating concentration of CD40-Ig which comprises the
extracellular domain of CD40 was bound to the sensorchip. We then bound a first
human agonist anti-CD40 antibody of the invention, a commercial anti-CD40
antibody or CD40L to the sensorchip-bound CD40 under saturating conditions.
30 We then measured the ability of a second human agonist anti-CD40 antibody of the

invention to compete with the first antibody, commercial antibody or CD40L for



specific signal (CD40 signal mnus background) is at |east 100X greater
than the 15 corresponding signal for the other nolecules. EXAMPLE VI

Epi t ope Qvavsiodiicat i on Studi es [ 0273] Havi ng denonstr at ed PCRALS02/5rE07

anti bodi es of the invention are selective for CD40, we perforned
conpetition binding anal ysis using Bl Acorlanmd FACS. 20 Bl Acore Conpetition
St udi es [0274] Ve conduct ed Bl Acore conpetition studies to determne

whet her the n ant tibo s.of 1 iventi om b same
or i stinct si poamgo GoF cEhiRhmaRt FoRagb IRt Bk atb Ao HALkRE 12

used a Bl Acor ebZidiHg %rﬂﬁﬂsr (BiBdihg té QD40Mhdigatedieco@btiomofdrsiategentern epitegeocol s.
Protein-A was immobilized on the sensor chip surfaces of the Bl.Acore. A

saturating conkaskefhinding sraydndioete gecREmitiAN 06 HSSRBIE SRS OTVEHaRIINg ul ar
domai n of CD40 e ound to the sensorchip. W then bound a first human
agoni st anti - anti body of the invention, a comercial anti-CD40

anti body or CD40L to the sensorchi p-bound CD40 under saturating conditions.
30 W thensneaguSdradies abil ity of a second human agoni st anti-CD40

anti body or CORAST oWV eestirGa GRS mesruisisiofmire et R GCRR Cono.
ant i body or or
Thi s techni que gaaRi&dris 1h@erﬁ§>ﬁéﬂdﬂ fohtge &Mid BQHLER! LifsSnltheCBab m&édﬂﬂ’é ng

groups. Binding to CD40 1 ndicate ecognition of an i|ndependent epitope.
Lack of bi ndi ngndrmydetershimeawkethgdbenbind emthefsamb er distiectepe boplee GP4Gver | appl ng

Whet her i he. huRtEeHl 4 cemmPreiaty PUP EatBrCAL A TRoBie T GRS ot e "care
or distingp si hag-900106€), COHY/6TRp6EE MCA@Q@PEparﬂest@Jqphaﬁnm@ﬁf#lgssﬁlsey bi nd

to the same or distinct site on the CD40 nol ecule as comercially

avai | abl e ant i (bbeledhand s (E‘Mab(emdemeA@b No. 10 ANGC 300-050), LOB7/6
(Serotec MCA/5 5 har e unI a . 460
(PE | abel ed fof&giilsiw ?}%]S d en Itmc Cel ng %%g v‘éfen tl'?ﬁésgéﬁlﬁﬁ?sroggt ed

wi th anti - CDA0tRNhveRidh &EthOPE ldeI%d IB)%'ecEHPE)IﬁbWe& nOBT/6 ahedods obAbe foi 36E
| abel ed LOB7/6 anti bodg on ice for 30 mnutes. After_a wash, cell staining

was anal yzed ofiRpies DAlena wash, eglt gaaingwaspnalyeet eea BoPrralibgy cytonaier
COMMEr Ci ag sant R[Q §%1ﬁ’(‘f?1§ bthe E&&]ﬁ%ﬁ%%%ﬁtgl&éﬂﬁ{es{\g%sglﬁ{ér&@teﬁ%%n idiGutiofi Hhat

anti body bound e saffe of overla
the test antibody bound to the same or overlapping epitope.

[0278] Competition binding analysis by BIAcore and FACS showed that the

epitopes recognized by mAb 21.4.1 antibodies overlaps with the epitope
recognized by the EAS antibody, did not overlap with the epitope recognized by

20 the commercially available LOB7/6 antibody and does not overlap with the
binding site for CD40L. . The epitopes recognized by the remaining antibodies do
overlap with the binding site for CD40L.

[0279] Table 22 summarizes the results of these epitope classification studies.



[0278] Conpetition binding analysis by Bl Acore and FACS showed that the
epi topes recogni zed by mAb 21.4.1 anti bodies overlaps wth the epitope
recogni zewolg/os1eo EAS5 anti body, did not overlap with the epirtuspy3diecogni zed
by 20 the comrercially avail able LOB7/6 anti body and does not overlap with
the binding site for CD40OL.. The epitopesld2cogni zed by the renaining
anti bodies do overlap with the binding site for CD40L. [0279] Table 22
sumari zes the results of these epitope.gl pfication studies. WO

03/ 040170 PCT/ US02/ 36107 122 TABLE 22 Conpetition Epitope
Classification of Certain Anti-CD4Q Antibodies O _The_ Invention 5 EA5 5C3
LOB7/ 3.1.1, 21.4.1 23.25. 1, B&hpaye Gempstion Epigapefdassifiqatiopy 1.1, 24. 2.1
23.5.1, 23.29.1 EA5 X X )ofﬁerﬁamAMI-ﬁDé%Mithﬁm/Qf’Bhe)ln')(emiorﬂ%. 1.1, X X X
21.2.1, 22.%.1, 23.5.1, 23.29.1 21.4.1 X X X 23.25.1, X X X X 23.28.1,

24.2.1 CDAOL ¥ X X X X[XpAXAVREE M.oBYP[ egyl at i on of 4 Surf agesNDI Behas
by Anti-CD40 Anti bodi es (10 [0280] W nducég@ré ol e bl 00§ ﬁgséy top
determ ne whether the hdyman anti- gD40 anti iles [of the inderbilon
upregul ate the |expressian of slurface nol eculed.l, 242.1
23.5.1,
23.29.1
EAS X X X X
5C3 X X X X X
LOB7/6 X X X X
3.1.1, X X X
21.2.1,
22.1.1,
23.5.1,
23.29.1
214.1 X X X
23.25.1, X X X X
23.28.1,
24.2.1
CD40L X X X X X X
EXAMPLE VI

Upregulation of Surface Molecules
by Anti-CD40 Antibodies

10 [0280] We conducted a whole blood assay to determine whether the human anti-
CD40 antibodies of the invention upregulate the expression of surface molecules
on B cells.

[0281] Human or primate whole blood was diluted 1:1 with RPMI medium and
incubated 24 hours with various concentrations of CD40 agonist antibodies or

15 controls. Cells were stained for 30 minutes (on ice, in the dark) for HLA-DR,
ICAM, B7-1, B7-2, CD19/CD20, CD40, CD23 and CD71, using commercially

available, fluorochrome labeled antibody reagents. The cells were then analyzed



on B cells.
medi um and

ant i bodi e¥oaB/04B7€¢ont rol s.

t he dark) for
usi ng comrer ci

FACS- Cal i ber (
19 or CD20 pos

HLA- DR,
ally available,

| CAM B7-

Be%
PP

[ 0281] Human or primate whol e bl ood was diluted 1:1 wth RPM
i ncubated 24 hours with various concentrations of CD40 agoni st
Cells were stained for 30 m nuP€eI/USON3G10E,

in

1, B7-2, CD19/CD20, CD40, CD23 and CD7 1,

Bt ReFb Wb Pl A 4,

fl uor ochr oh@3 |abel ed anti body reagents.
cells were then anal yzed WO 03/040170 PCT/ US02/ 36107

Tt R ion i

The
- 123 on a
on CD
is gate.

[0282] The maxiomu® dr@nli pusittasellefandastiafion niekss eeveenéd or (e gtk 9/ m

anti body),

the 5 clai med L93%8ht Ths maximum fold igereassiodwedian fupsessencg (at FhBEimb3

Upregul ation o
| nvention Maxi
St. Dev.
0.28 I1CAM 4.5

ailba) T HioR 18

2 +/ -

Ani . - jo s f
e
BHC thirdedbBvertiond292. 13 afbshbivn iR T3ble 28D71 2. 30 +/- 0.77 0.73 +/ -
2.42 15.3+/-7.3 CD23 69.9 +/-
2.74+/-0.14 16.0+/-21.9 10 [0283] W a
det er m ne whet her the human anti -

CD40

upregul ate the expression of_surface nplecul es of

dendritic cell

. Preparation

Hpreghistign AbByr el Jpuface e

25.8 19.0+/-4.4 BY

Isa congucted experinments to
I8k ies of the invention

nonQcyt e- deri ved

and nean EC50 obtai ned using one of the anti-CD40 anti bodi es of

t he
+/ -

-2

lggtefitic cells [0284]

Peri pheral bl ood was col | ectb¥dnfAmh{CR4P Atibadyviaht ieBrs. 15 Mononucl ear
cells were isolated using Sigma Accuspin tubes (St. louis, M) washe
with RPM nedipg (G bco BRL, Rockjvi ul}@) cded in t-nﬁﬁﬂ cul fure
fl asks at 5 x po6rM—tn—conptete R @nﬁﬁuiq&iﬁnﬂ‘%{%&f g ;5%{ o nl? .
penicillin/streptonycin, 10 nM HEPESé&mf+f/eft. D2virM gl ut avfearet/- St. DeviM nop-
essential am np acids;_ all from|G bco BRL); and 10% fetal calf %erum
(Hycl one, 20 Lpgan, ll\lfﬁﬁlg)n After] a 3 Adlrid @p2i ncubat i an34P H76: ?ROA’\ cop) ,
non-adherent cells wegyrenmoved and bhgJ. 694! s were i sglatedyysi ng
sel ection col upms—{R&—systens T Mrmeapotis—M—Hre—adherent—cetts re
washed with M nedi ITAM 4.52 +/-2.42 153 +/-7.3

CD23 69.9 +/- 25.8 19.0+/-4.4

B7-2 2.74 +/- 0.14 16.0+/-21.9

i0

15

20

[0283] We also conducted experiments to determine whether the human anti-

CD40 antibodies of the invention upregulate the expression of surface molecules of

monocyte-derived dendritic cell.

Preparation of the monocyte derived dendritic cells

[0284] Peripheral blood was collected from normal human volunteers.

Mononuclear cells were isolated using Sigma Accuspin tubes (St. Louis, MO),

washed with RPMI media (Gibco BRL, Rockville, MD) and placed into tissue

culture flasks at 5 x 10%ml in complete RPMI medium (containing 100 U/ml
penicillin/streptomycin, 10 mM HEPES buffer, 2 mM glutamine, 0.1 mM non-

essential amino acids; all from Gibco BRL); and 10% fetal calf serum (Hyclone,

Logan, Utah). After a 3 hours of incubation at 37°C (5% CO,), non-adherent cells

were removed and the T cells were isolated using selection columns (R&D

systems, Minneapolis, MN). The adherent cells were washed with RPMI medium

and incubated for 7 days in complete RPMI medium supplemented with 10 ng/ml
IL-4 (R&D systems) and 100 ng/ml GM-CSF (R&D systems). The non-adherent



and incubated for 7 days in conplete RPM nedi um suppl enented with 10 ng/mi
IL-4 (R&D systens) and 100 ng/mM GW CSF (R&D systens). The non-adherent WO
03/ 040170WB@3H0WE0OR/ 36107 - 124 cells were then isol at edpCrashzshloand
utilized as nonocyte derived dendritic cells (nDCs) for all experinents.
The renmai ni ng adherent cells were renoved2d4si-ng trypsin / EDTA and
utilized in experinents enpl oyi ng adherent nonocytes. [0285] To determ ne

expr essi on of (el Foc peasee et iR HERE pagte (BTG R Bisce o
were cul tured (\MD(DS)V.@Falpébﬁaeﬁﬁfbﬁ%nTh@fanngﬁdm&ﬁlcéﬂs wotd lepdyebudiny 48- 72
hours, followed by stal ni ng (30 mnutes, on ice, in the dark) for HLA-DR

| CAM  B7-1, Bmypein/dil uebgesim@s(pﬁyn@mmpmg adhgxeat MEBPEEst uor ochr om
pered ant ! iaoks) eR9RRkSunl Wit LS MALCDAPGRIRARL VE B (Bl fioRACS Cal i ber

(Becton 10 Di € naxi rrum I'ncrease o

fluorescernse (@hregulatgtte expaddkiohodyoll smgberma&nergaﬁenmmbaytaadnw degddtie of
the anti-CD40 anti bodies of the _clained invention ( 1) are _shown in
Tabl e 24. TABLElpwersculiyredgwuith v aaens spnesaiations of aganist WP%éf%ﬁJ&l es by

an Anti - CD40 /m)
Voan +f - St. oo ks b uhREIh b ol TR fay SRER DEICANES IS 5
+/ - 42.2 233 #B7-1282-2, CO4M ahf CDE3, dsifig 2dthmetciallydyailéble ZluddocBrom Bibdledl. 4 +/ -
44.4 [0287] We conducted sim | ar experinments with B ) nDCs usi ng
various 20 antann@ﬁﬁ:oreaa%n%%ieégllwe&%eq FPOHES B8R a%@i—?&hﬁw@ﬁaﬂ%r kers. W
measured {he ExpLEs on of B cell surface nolecules (MHC-11, | CAM B7-1,

B7-2 and 3) as scri bed above but using 1 g/m of the anti-CD40 -
anti body. The [028¢il t Theofmaxkimsn fadd peréasenf madien fluercscenee (at n<Mading 25. W

d th t dend 11 surf 11, 1CAM
571, 572 anciBRR). i BpatBCHANASSES onkt L5 B Gpa) S BRI 1 g

of the anti- CQ4AnRAtiRadYn (ﬁh@ljﬁg%&ﬁng{ﬂmé 54 WO 03/ 040170 PCT/ US02/ 36107
- 125 experiment are presented in Table 26. Tables 25-26 show the fold

increase in
TABLE 24

15 Upregulation of Dendritic Cell Surface Molecules
by an Anti-CD40 Antibody of the Invention

Maximum Fold Increase ECso (ng/ml)
Mean +/- St. Dev. Mean +/- St. Dev.
MHC II 7.7+/-5.6 252 +/- 353
CD83 36.3 +/-42.2 233 +/- 262
ICAM 10.4 +/- 4.8 241 +/- 140
B7-2 21.9+/-9.4 71.4+/-44.4

[0287] We conducted similar experiments with B cells and mDCs using various
20 anti-CD40 antibodies of the invention and additional markers. We measured the
expression of B cell surface molecules (MHC-II, ICAM, B7-1, B7-2 and CD23) as
described above but using 1 pg/ml of the anti-CD40 antibody. The results of this
experiment are presented in Table 25. We measured the expression of dendritic
cell surface molecules (MHC-II, ICAM, B7-1, B7-2 and CD83) after 72 hours as
25 indicated above but using 1 ug/ml of the anti-CD40 antibody. The results of this



medi an intensity +/- standard deviation. TABLE 25 5 Upregul ation of B-Cell
Surface Ml ecules by Anti-CD40 Anti bodies O The Invention MHC Cl ass ||
| CAM ( CD5w® oB/p4ai7¢ CD 80) B7-2 (CD86) CD23 B cell B cell Bczaish2/Bioerl |
cell 3.1.1 3.2+/-2.6 1.3+/-0.2 1.7+4/-0.2 1.2+4/-0.4 5.6+/-4.8 21.2.1.
1.2+/-0.2 1.3+/-0.9 0.9+4/-0.5 1.0+/-0.04 12D+/-0.1 21.5+4/- 21.4.1 3.6+ -3.0
5.0+/-3.0 1.9+/-0.8 1.8+4/-0.7 34.8 22.1.1 1.4+1-0.5 1.1+4/-0.2 1.2+/-0.3
1.0+41-0.1 1.3+/-0.2 23.5.1 1.4+1- .1+L:0 4+ -0, .0+1-0, 1
100 3 s sapermertgicybseyitcl 15 3R 25 Fbieg 252 oy e ford idiepsdin ,
23.28. 1 1.1+ nQed?an]inﬂeﬁ/s +2 sthn8#l-@viftida. 0+1-0.1 1. 1+/-0.4 23.29. 1
1.24/-0.2 1.0+/-0 * +/-0.6 0.9+4/-0.2 1.1 +/- 0.1 24.2.1 1.8+-1.0
1.64/-0.8 1.1+/-0.4 1. 1+/ 0.2 0.94/-0.6 10 TABLE 26 Upregul ati on of
Dendritic Cell Surface Mdlecules by AABEBE208 Anti bodies O The | nvention
MHC Class |94 | CAM (CD54) B7-1 (CD 80) B7-2 (CD86) CD83 DC DC DC DC DC
15.2+/ 3.1.1 4.4+/-2.4 1.5+/-0. TUpreButatifn 8f B elSur8Be5 18.2 10.8+/- 21.2.1

1.8+/-1.3 1.5+1-0. 9 0. 9sdechich o il 000 Moo O/ the Bvchtidy 5. 0+/ - 3. 8
37+/1415+111129+/-13349 + 22 1.1 2.3+7/-1.2 1.6+/-0.7

B

1A 9 18 S PR e M icAu (éD?I)( m (EF8Yy Pe7-2'ch¥e) P-Epay- 1+ -
' ' ' " Beell Beell B cell B cell B cell
3.1.1 3.2+/-2.6 1.3+/-0.2 1.7+/-0.2 1.2+/-04 [5.6+/-4.8
21.2.1 1.2 +/-0.2 1.3+/-0.9 09+/-0.5 1.0+/-0.04 [1.0+/-0.1
21.5 +/-
21.4.1 3.6 +/-3.0 5.0+/-3.0 1.9 +/-0.8 1.8 +/-0.7 34.8
22.1.1 1.4 +/-0.5 1.1+/-0.2 1.2+/-0.3 1.0+/-0.1 [1.3+/-0.2
23.5.1 1.4+/-0.5 1.1+/-0.2 1.4+/-0.6 1.0+/-0.1 [1.1+/-0.2
23.25.
1 2.5+/-1.1 2.5+/-09 1.6 +/-0.4 13+/-02 [4.3+/-2.3
23.28.
1 1.1 +/-0.2 1.1+/-0.2 1.8 +/- 0.6 1.0+/-0.1 [1.1+/-0.4
23.29.
1 1.2 +/-0.2 1.0+/-0.2 1.3+/-0.6 09+/-02 |1.1+/-0.1
24.2.1 1.8+/-1.0 1.6+/-0.8 1.1+/-0.4 1.1+/-02 [0.9+/-0.6
10 TABLE 26
Upregulation of Dendritic Cell Surface
Molecules by Anti-CD40 Antibodies Of The Invention
MHC Class
IT ICAM (CD54) |B7-1 (CD 80)| B7-2 (CD86) CD83
DC DC DC DC DC
15.2 +/-
3.1.1 44+/-2.4 1.5+/-0.7 1.84/-0.9 | 23.7+/-33.5 18.2
10.8 +/-
21.2.1 1.8 +/-1.3 1.5+/-0.9 0.9+/-04 7.4 +/-10.5 16.5
48.6 +/-
21.4.1 5.0 +/-3.8 3.7+-1.4 1.5+/-1.1 12.9 +/- 13.3 49.5
12.0 +/-
22.1.1 23+/-1.2 1.6 +/-0.7 1.44/-1.0 16.3 +/-25.5 17.0
23.5.1 2.3+/-1.8 1.2+/-0.5 1.1+/-0.6 10.7 +/-17.5 (9.2 +/-11.1
13.6 +/-
23.25.1 | 2.1+/-1.8 2.4+/-1.0 1.1+/-0.5 3.3+/-4.2 28.9
18.3 +/-
23.28.1 | 2.4+/-1.7 2.7+-2.1 1.3+/-0.6 10.6 +/-17.5 22.6




23.25.1 2.1+/-1.8 2.4+/-1.0 1.1+1-0.5 3.3+/-4.2 28.9 18.3+4/- 23.28.1
2.4+4/-1.7 2.7+4/-2.1 1.3+4/-0.6 10.6 +/- 17.5 22.6 WD 03/040170

PCT/ US02/86108/M40170 126 10.6+/- 23.29.1 2.0 +/- 1.5 1.2+/ - @C2/u30936¢100. 5
8.4+/-10.6 13.1 31.2 +/. 24.2.1 4.7 +/- 3.0 2.1+/-1.2 3.8+/-3.8 56.6 +/-
95.8 28.4 [0288] Table 27 conpares the u@ftegul ati on of cell surface

nol ecules in dendritic cells over Bcells in terns of the ratio of the
nmean-fold i ncrease on dendritjc cell s over t he mean-fold increg@eq B

Y LC

Sver B cel 15 Bso 8y SR & D 3a P hiany (0BaT 08, P Bge) o8 °

08
19.40 1.38 1.15 21.2.1 1.01 [7.37 1.49 1|12 21.4.1 0.77 7.04 1.337213/. 74
22.1.1 1.18 16248.11. 6#.711+/43.0 p325. #/- 0.283| 18)854- 3.859 36.06/- PR 25. 284 66| 2. 57
0.85 0.98 232810711081216257 23291073907166123
24.2.1 3.48 52_30 35 EXAMPLE VI I Enhancenent of Cytokine Secretion
10 [0289] W cH?%’éﬁ]:t Jabka%tMHr%&atMrCﬂ serizegmolgeesnidgndidlicer i ne
whet her the hu oq aofsiskRen
secretion of -12p4§, % Oggﬁé O%gtﬁﬁiggr ql gpér%%ﬁgﬁyte élltgr ?1vsed
dendritic cell sve:{nhlemhm—ﬁd&hmoewse omBaelis.es were prepared as descri bed
above. Cells were cultured in the presence of an anti-CD40 15 anti body of
t he i nvent gon (21.4.1) or with a anti - 7I i npet henocyani n (KLH)
anti body as a negative control. The cy were neasured in the

%pgg?gzgggg g&%@gggg@% oezof%'ellsﬁ\lrgacgﬁcﬁgcutlesn&a Den(?ntl Oagllssb{fjngea‘elﬁ see Table

B7-1 B7-2 MHC Class I | ICAM (CD54)
(CD80) (CD86) |
3.1.1 1.08 19.40 1.38 1.15
21.2.1 1.01 7.37 1.49 1.12
214.1 0.77 7.04 1.37 0.74
22.1.1 1.18 16.36 1.61 1.44
2351 0.83 10.54 1.59 1.06
23.25.1 0.66 2.57 0.85 0.98
23.28.1 0.71 10.81 2.16 2.57
23.29.1 0.73 9.07 1.66 1.23
2421 3.48 52.30 2.64 1.35
EXAMPLE VIII

Enhancement of Cvtokine Secretion

10 [0289] We conducted a monocyte derived dendritic cell assay to determine
whether the human anti-CD40 antibodies of the invention enhance the secretion of
IL-12p40, IL-12p70 and IL-8.

[0290] The monocyte derived dendritic cells and the adherent méhocytes were
prepared as described above. Cells were cultured in the presence of an anti-CD40

15 antibody of the invention (21.4.1) or with a anti-keyhole limpet hemocyanin
(KLH) antibody as a negative control. The cytokines were measured in the

supernatants at 24 hours by ELISA (R&D systems). In some studies (see Table



- 127 28), the nonocyte derived dendritic cells treated with the anti body
al so were co- stinulated with either 100 ng/m LPS (Sigma), 1000 U mn

| FN(err) WB&Bogoa3e ens) or 25 ng/m |1L-1# R&D systens. [02gIjusotizsiant i - CD40
anti body enhanced IL-12p40, |1L-12p70 and IL-8 5 production in both nonocyte
derived dendritic cells and adherent nonééytes. The presence of LPS
further enhanced the production of IL-12p40 and |L-12p70. Only m ni nal

| evel s of cyt ok e riti.c.cells
i ncubat ed vviyt ﬂﬁlﬁ)’ﬁgé fn\s/f%% %g aélgﬁetdre&gfl&gtﬁ% %@8 gﬁ/é,gég %I{}?‘% El?%e § r és e‘?\%ﬂgtcc |0§/ e
results are ptigagae@dithreithedl0® @nBDPS (Sighiayu0e8 Bmh IN4(R &DIslyste@8) or

summari zes the principle 10 cytoki nes produced by dendritic cells or
adher ent mno&ffé’émb%‘ig&&ﬁ) SYHCIBH anti- CD40 antibody of the invention

21. 4.1 / - / Se g ' ' s j 0 I bod
R e D

enhanced IL-1 pro ndritic s. Figure 4
illustrates ernjrahweidn it bdtApidhopytededvéddendyitinaelirandeadieteni monwiyies. Tha t he

presence of anti bod 00 ng/m LPS. 15 TABL 8 an t ., of

I L-12p40, IL- ﬂﬁ%"%ﬁ‘ﬁﬁ? Q%ﬁg@%ﬂ@pﬁbﬁﬁe BiPI4AHO? ﬁc@%ﬁgﬁﬂggwgf OpRe
Invention TreafamnticbdduESHoIGHEB BefcBlel i HRRuAShibag T bRk cAH40

| L-12p70 IL-8 1 g/m 100 [ m /m pg/mM  ng/nm Dendritic 21.4.1 + 32252
1000 ND cel | ifdubbtietl with h@Gsor@el@nnol antibodK|anti-KuH? Repesentafiye rasitlis-ag H -

200 4 150 Adherent,K 21. -~oND ,ND_.7000 n 4.1 + ND 425 N
anti-KLH - ND HE5# mi'ﬁ%\e-%aﬁdln UGS 31\%%‘@(5@?%%% SHPE A %p'gﬂﬁ‘}gﬁ/ 040170
PCT/ US02/ 86 107cg§54kiﬁé%§)roci@3@ By dShd¥itlcaklie¥PaibceRPhfonbeytes BeT LigMmiRd aahiig

multiple anti- 0 anti bodi es oo :
CD40 antibody of the invention (21.4.1) +/- 100 ng/ml LPS. As shown in Figure

3, the anti-CD40 antibody enhanced IL-12p40 production by human dendritic

cells. Figure 4 illustrates enhanced IL-12p70 production by human dendritic cells
in the presence of antibody and 100 ng/ml LPS.

15 TABLE 28

Enhancement of IL-12p40, IL-12p70 and IL-8 Secretion
by an Anti-CD40 Antibody of the Invention

Treatment Induced cytokine
Cell Type Antibody LPS IL-12p40 IL-12p70 IL-8
1 pg/ml 100 pg/ml pg/ml pg/ml
ng/ml
Dendritic 21.4.1 + 32252 1000 ND
cell
21.4.1 - 1200 76 1200
anti-KLH + 14280 352 ND
anti-KILH - 200 4 150
Adherent 21.4.1 - ND ND 7000
monocyte
21.4.1 + ND 425 ND
anti-KLH - ND ND 400
anti-KLH + ND 30 ND

ND = not determined



of the invention. The nonocyte derived dendritic cells were prepared as
descri bed above and cultured in the presence of various concentrations of
t he anti -wD4B/04@mi i bodi es and were co-stinul ated w th 100 Pog/usb2/sdr6er
(Sigma). The IL-12p70 in 5 the supernatant was measured at 24 hours by

ELI SA (R&D systens) and the for each anti2§ody EC50 was determined. The
results of the experinents are presented in Table 29. TABLE 29

At body £C50 WAT2T PRI ERRHm AR, woid osftolRQf bt fufe gubErkyafdfies
720- 1040 23. 28.the Mivantist)-BfednoRdyfe derled dGwbitib kiRs wark Repared & dS&itRAS0
3.1.1 0.2 668-960 23.28.1 0.2 1332-1404 23.29.1 0.1 852-900. 21.2.1 0.03

656-872 [ 02933bove and eyturedinghe presenesiof Vagousicoperntigfions edtheantitdddi es of

the invention = |?Pﬁ5@ T I

allogenic T ceéh?}) ggﬁggg@fwm% ﬁqﬁlgé%&;%ﬁﬂgb g7 orm ﬁ%@gjasls‘%?!ld celﬁs and
nmonocyt es ser etht Supedhatghtfwas mdab@red 316240Mur$)b¢ EAlSAI(R&D sfstenesyhndithe for

vol unt eers. Monocyt es vver di fferenti ted into deEdrltIC cell s using,the
above- descr i betichariinsly EGso yag gsfermingd| Shepssulisidhe paprimerts fgpisetied wer e
cultured with ;] pepfOly dendritic cells obtained froma different individua
in the presence of an anti-CD40 anti body of the invention or a control

anti body. After 4 days of culture, the supernatants were assayed for

| FN-ganma 20 secretion by ELI SA. The TABLEt29of this assay are shown in
Tabl e 30. WD 03/040170 PCT/ US02/ 36107 - 129 TABLE 30 Enhancenent of

: Em-ygamm Secretion by Anti- %an%%én%ﬁﬁfzp% S‘Iélggetiloﬂventi on Allo DO/ T

10 In Dendritic Cells
DC IL-12p70
Antibody ECsp Max
Clone ng/ml pg/ml

21.4.1 0.3 1796-7004
22.1.1 0.1 720-1040
23.25.1 0.2 540-960
23.5.1 0.1 676-1112
24.2.1 0.2 754-3680
3.1.1 0.2 668-960
23.28.1 0.2 1332-1404
23.29.1 0.1 852-900
21.2.1 0.03 656-872

[0293] We also tested the ability of the anti-CD40 antibodies of the invention to
enhance the secretion of IFN-gamma from T cells in an allogenic T cell/dendritic
cell assay. To perform this assay, T cells and monocytes were isolated from the
15  peripheral blood of healthy volunteers. Monocytes were differentiated into
dendritic cells using the above-described methods. 1 x 10° T cells obtained from
an individual were cultured with 1 x 10° dendritic cells obtained from a different
individual in the presence of an anti-CD40 antibody of the invention or a control
antibody. After 4 days of culture, the supernatants were assayed for IFN-gamma
20 secretion by ELISA. The results of this assay are shown in Table 30.



Anti body EC-50 Max Cone jig/m pg/m 21.4.1 0.3 212 22.1.1 0.3 110-180
23.25.1 0.3 180-232 23.5.1 0.2 150-240 24.2.1 0.2 111-194 3.1.1 0.1
100-195 W8.0284017@. 2 120-190 23.29.1 0.3 134-150 21.2.1rP0TOB02306256 5
EXAMPLE | X I nduction of Inflammatory Cytokines by the Anti-CD40 Anti bodi es
of the Invention [0294] Antibodies 10.8.32215.1.1, 21.4.1 and 3.1.1 were
tested in a whol e-blood 10 cytokine release assay described by Wng et

al ., Therapeutic. Inmmunol. 2:183-90 gﬁ?ﬁfgﬁo determne if inflamuatory
cyt oki nes are induced by the anti bodi .. 10 and 100 g/ m
concentration. No significant release of TNF-c IL-1,6, IFN-(err), or 1L-6
was observed with these anti BEnHaresmant dfTEN-gulimaSedetmmncentrati ons i n bl ood
from 10 normal donors. 15 EXAMRI-ED40EMbvEeRERTHe Invemisnogeni city of Cel |
Line Jy by Anti-CD40 Antibodies [0295] CD40 positive JI YOYE cells (ATCC
CCL 87) ("Jy cells7™) were culturef and nai nt g| l medi um JI YOYE
cells were incubated for 24 hours|(wth 20 anaﬁﬁsgw\gﬂnti body of the
invention (21.4.|11), orAmibodyan isotype neECHed WO 03/ 0401704RCT/ US024 36107
- 130 antibody |(anti-Khighe i n conpl ete REM medi um Cel | spgmite then washed
and treated w th25+ngtomyectnCSigra)y——7 nt——nedig for—60—mm ] These
cells were therl inél¥adted with isol at 8 hunan T cells gpa 1: 100 rafio for
6 days at 37C (5% 693); T cells were ghen collected, waphegy and the |evel
of CIL activity |5 determ ned agai nst fresh chrom um 51 iNew Engl and
Nucl ear, Boston,| MAR3.26dbel ed JI YOYE c@3's. Specific CTL8@33vity was

cal cul ated as % spea?fsilc cytol ysi s:(C)étzol ysis Jy (cpm 15(%_§@6)nt aneous
oral ' y

cytolysis (cpm)|/(t cytolysis|(cpm)™ - spontaneous cytolysis (cpm).
24.2.1 0 111-194
3.1.1 0.1 100-195
23.28.1 0.2 120-190
23.29.1 0.3 134-150
21.2.1 0.03 230-256
5 EXAMPLE IX

Induction of Inflammatory Cytokines
by the Anti-CD40 Antibodies of the Invention

[0294] Antibodies 10.8.3, 15.1.1,21.4.1 and 3.1.1 were tested in a whole-blood
10 cytokine release assay described by Wing et al., Therapeutic. Immunol. 2:183-90
(1995) to determine if inflammatory cytokines are induced by the antibodies at 1,
10 and 100 pg/ml concentration. No significant release of TNF-¢, IL-18, IFN-y, or
IL-6 was observed with these antibodies at the indicated concentrations in blood

from 10 normal donors.

15 EXAMPLE X

Enhancement of Immunogenicity of Cell Line Jy ‘
by Anti-CD40 Antibodies

[0295] CD40 positive JIYOYE cells (ATCC CCL 87) ("Jy cells") were cultured
and maintained in RPMI medium. JIYOYE cells were incubated for 24 hours with
20 an anti-CD40 antibody of the invention (21.4.1), or with an isotype matched



[0296] As Figure 5 illustrates, an anti-CD40 anti body of the invention
(21.4.1) 10 significantly enhanced the i mmunogenecity against Jy cells
treated vwOh3pkE70 anti body. EXAMPLE XI  Ani mal Tunor ModelPCr0B973617D
further investigate the anti-tunor activity of the anti-CD40 anti bodies 15
made in accordance with the invention, -w&36@esigned a SCl D-bei ge nouse nodel
to test the in vivo effect of the anti body on tunor growt h. [0298] We

obt ai ned SCI D- bej ' m Charl and t
acclimate one %ﬁh‘g‘fp‘%ﬁ%@%ﬁw% mng@u{nu%éﬁ 15% g\eﬁe?ﬂg‘l‘}'gie e 0
(ATCC CCL 213)ireafd@4fith 25 Ki2GRit6RY i d(ls-i%ﬁ;a)@@'-mﬁﬂ@dlam%mﬂ(fﬂﬁes%lls cel s 20
(ATCC CCL 86), BT474 breast cancer cel ATCC HTB 20) or PC-3 pr os;)ate

celI's (ATCC CRwere figB)incubatsd nyidhisolated human Q?élﬁ@bﬁﬂrlé)weﬂp for 6days atgy7 C
cel | s/ani mal ‘*/(1[‘g§§}]”ﬁh%ﬁ§%%ret J:(meg%he\gas-ﬁe eJndsthé ﬁﬁélﬂj]f(@% %gﬂ tge”d“ tic

cells (1 x 10§§ S&me RUAREN . dohof ells

al so inject ed @eermividd- a@%@t fr@ﬁtdhhm(ﬁunﬁfl (thevEﬂglemﬂ Noaearosoannmm)ype
mat ched cont roI anti - i ntraperitoneally

medi %} e rior to
tunor injectid Wﬂﬁ’%é?ﬂ%@%ﬁﬁ? TWU"W@WSH@]&E{*}( e dsty Fﬂi’ﬁéfgcromﬁh
Speci fic experj
hj ect ed aﬁpanef?%%@%tﬁ@%%%#@d REufiftore FyRsis G PURGIEStepal o
mat ched cont r ol spbaahéoucAplysistcpmper i t oneal |y, at a dose of 10 ngy/ kg
i rmedi at el rior to tupor ection (one The
cellsl (Dau)él pcf@??@) %%@“F‘?ﬁ QEFEEFI%&B ﬂé‘m@t@/ §¥°g gﬁ)lh@ HP‘?QHU of 1 X
%87 2(ie”2 SRRy TRRae the 361gé&%§)1 lﬁmg%%d?‘%ﬁeﬁm%s e
and 28 after .

i npl ant at i on iamtibbdy.pr esence of human T cells and dendritic cells. As
shown in Figure 6, the anti-CD40 anti body inhibited tunor growth by about

[60] % [0300] In another experi nment ?d an anti-CD40 anti body of
the 5 invention (21.4.1), or an |sotm control (anti-KLH),

intraperitoneally, at a dose of 0.1. ,{4 rrg/ kg or 10 ng/kg i nmedi ately
prior to tunmor injection (one inj @@M@M 9%the tunmor cells (K562
cells) were i ut aneousl conc ratjon_ of

cel | s/ ani mal . %28 hldg g‘?ﬁ“ﬁ e h? ﬁ‘jltéf:‘{né%f a?géélé\' P{s-gh(" C[iﬁg‘}njf%ﬂgles

dendri tic; g€l | fadelin’acd@aindenAh the Enafish, m@@alg@l@mrscqboawge/mmetﬂmeu ror 10
cells. W neasured tunor growth with cal’ipers at days 17, 19, 20, 21, 25,

26, 27 and 28estfthein viveptiiant af thomntivesiysinowmor sromtur e 7, the anti - CD4O
antibody i nhi b['OE&& We obtained SCID-beige mice from Charles River and we allowed the

mice to acclimate one week prior to use. We injected tumor cells (Daudi cells

(ATCC CCL 213), CD40(-) K562 cells (ATCC CCL 243) and CD40(+) Raji cells
20 (ATCC CCL 86), BT474 breast cancer cells (ATCC HTB 20) or PC-3 prostate

cells (ATCC CRL 1435)) subcutaneously at a concentration of 1 x 107 cells/animal.

In some cases, we injected T cells (5 x 10°) and dendritic cells (1 x 10°) from the
same human donor along with the tumor cells. We also injected an anti-CD40
antibody of the invention, or an isotype matched control (anti-KLH),
25 intraperitoneally, immediately prior to tumor injection (one injection only). We
then measured tumor growth. Specific experiments are described below.
[0299] In one experiment, we injected an anti-CD40 antibody of the invention
(21.4.1), or an isotype matched control (anti-KLH), intraperitoneally, at a dose of
10 mg/kg immediately prior to tumor injection (one injection only). The tumor
30 cells (Daudi cells) were injected subcutaneously at a concentration of 1 x 107

cells/animal. We measured tumor growth with calipers at days 17, 19, 20, 21, 25,



tumor grow h by 60-85% [0301] In another experinent, we injected an
anti-CD40 antibody of the invention (21.4.1, 23.29.1 or 3.1.1), or an

i sotype maDaobedbicontrol (anti-KLH), 15 intraperitoneallypPCrrmsetds@del y
prior to tunmor injection (one injection only). The isotype matched control
anti body and anti body 21.4.1 were injectédlat- a dose of 1 ng/nl.
Antibodies 23.29.1 and 3.1.1 were injected at a dose of 1, 0.1, 0.01, 0.001

0. 0001 ny/k h Lls (K56 | | inj : |
ot o Cconcent r JParngeY Eer Fepletat R prsretr HE piipal LESHE iR Too X
T cells (5 x 2Q4302) sB85n GePutd 6,3he iH-6DUd axtiB&y) inhibied tligorsrewthiyman

donor along with the tunor cells. W then nmeasured tunmor growth with
cal i pers at dagbor8[6%er inplantation. The results of this experinent are

shown in Figur apnd 9.. Fach point in. f | QU a

nmeasur enent fr@?hogln ﬂhﬁo\%e&ﬁﬁ?ﬁ%ﬁﬁ%’a‘w mf%fg%lﬁ“ 41%%;%%9 %‘g@g@g’g&&mnt, we
injected ag antivestidH22at 1)bady isdtypdm@atihed cortol (anfi-KRH),4nttipericonealdy,ias at y pe
mat ched control (anti-KLH), intraperitoneally,.  imrediately prior to tunor
i nj ection (onedesajod8tli me/kan! pe/kemre Oang/ks smpiediajgly grioy qjtapiPeicrtion (ffse of
1, 0.1, 0.01, 0. . / : Ik wer e

i njected subc u]t% e%géﬁgflvs)‘aﬁggguggg%ggﬂi ?%‘Jfb?octﬁﬁwefgy y Li%t??(( %C}lgafgﬁsx%t.a I n
sone ani mal's, sscemtiaohed 1Tk DElckls/4fhmxl. T0%is axpertheend mictinjeced M @116 (5 X 105)

fromthe 30 sa hupran donor_al ong w.th the tupor cells. W the asur ed
tunor growt h %ﬂsﬁ hn%é?qdﬁ’é‘F§e%fthdégosi§°§’f & S BRAR deRasflongyyt @’5%? of

this expegpmentr yY RO oRfwith WeledaABdd 4t da}]/;s]ﬁ,zw,sﬂ)?!@, zjsozg,imré 10.

Each point in the figure represefits a neasurenent froman i ndivi dual

ani mal . [ 0303] add28/zfteramptantationx peshomemin Figere 7 thecantidCRAO antibhodgriviaibied | body
of the inventjon (21.4.1, ngro 8.1, 3.1.1 or 23.5.1), or an isotype matched
control (anti &ML goVihY "0t oneal Iy, immediately prior to tunor

i nj ection (oneqgapi £CH MdbiRRle¥perimdi S iféRiLmMEDR ahiisshed iad a dose of
1 or 0.1 ng/kg. The tunor cells (Raji Cells) were injected subcutaneously
at a concent r ativenrtiasf (21.4x1, 20:29dedr 351 Ahonan isoippe mdiched wenselr(@efi-&ddbs growt h

re shownten FRUBP R Rt D e, B Slfet b Biggflon i, ThEST! TN

measur ement fr REyRB nidddicdicdutad] aatibsd| and[88604dy 214 ¥ everaitgédied atexdese bfrent , we
injected an anti - 0 antibody of the invention (21.4.1, 23.29. 1,

3 S or an Mt pantshecised gnndol L A D o adees apbid bOHERDI!
e el B b ST NG RS LSRR oo bod o
concentration of 1 x 10 cells/animal. In this experiment we injected T cells (5 x
20 10°) and dendritic cells (1 x 10°) from the same human donor along with the tumor
cells. We then measured tumor growth with calipers at day 28 after implantation.
The results of this experiment are shown in Figures 8 and 9. Each point in the
figures represents a measurement from an individual animal.
[0302] In another experiment, we injected an anti-CD40 antibody of the
25 invention (21.4.1), or an isotype matched control (anti-KLH), intraperitoneally,
immediately prior to tumor injection (one injection only). The antibodies were
injected at a dose of 1, 0.1, 0.01, 0.001 or 0.0001 mg/kg. The tumor cells (Raji
cells) were injected subcutaneously at a concentration of 1 x 107 cells/animal. In
some animals, we injected T cells (5 x 10°) and dendritic cells (1 x 10%) from the

30 same human donor along with the tumor cells. We then measured tumor growth

with calipers at day 28 after implantation. The results of this experiment are



15 cancer cells) were injected subcutaneously at a concentration of 1 x 107
cells/animal. We injected T cells (5 x 105) and dendritic cells (1 x 105)
from t he weaaw4hiooman donor along with the tunor cells. W PChasomaasur ed
tumor gromh wth calipers at day 39 after inplantation. As shown in
Figure 12, all of the antibodies inhibrté&d2breast cancer tunor growt h.
Each point in the figure 20 represents a nmeasurenent from an individual

animal. [0305] ln anot her per.i 0 antlbody
of the | nvent iBRiah FESe T EEptHRbi Tl Ble ralfe bt oGS i men

i ntraperitonealihdvidubaeghat el y prior to tunor injection (one inj ectl on
only). The antibodies were injected at a dose of 1 ngé . The tunor cells

(PC-3 prostate [P3/r Iaeict ayothasegparinern; ‘é@tré@tgimtmtlaﬁ anslbcaiy of the
concentration 3114&{1% 74?%# 58 ?,23 gl Y hc?r”ams% %%hé&’ O?La‘}l‘{"(h W th

calipers at da Thplantation. hown |n

anti-CD40 ant i k), Inliti’dﬂahtdhéally Qﬁhﬁﬂﬂtdlylﬁﬂér tgmmbﬂn;&uaxbmﬂe 116_,@8@011 &agh
point in the fl@%ere represents. a neasurenent from an individual animl. 30

WD 03/ 040170 PaFeEsEbedes yore injegiod at asoRomE e oxi0] marke; \Iélret@norsalb(%@ilge M ce
Injected with Q@HQ vg)%ggﬁéﬁtg@édb%u sl}rra?g 8906}%5@0 B'Pl Q‘ribvc %%91 di es

O The Invention n anot ecte an an 0
anti body of t hehén measardd tomor growah wmlcﬂahpers madaylmiaf(eomﬁpiamaﬁeﬁlm)resimﬁt rol,
intraperitoneal | i medi at el i.or.to funor injection, The antibodies
were i nj ect ed & ¥lHS gt gre S)EQP&B lriF’f%‘Iek{;l Eﬂ?@ﬂolf%’i‘ thed]guse [epEasemts del | s)
were i nj egted |n5gag@é§ﬁgp§blﬁ ﬁtmgﬁvgﬁgedmlﬁgl 5 x 106 cells/animal. W then
noni t or ani mal survival shown 1n Figure 14, all of the anti-CD40 .
anti bodi es t est[@3043r dhqngawthdnexpmnemave mjeamdczm dnti- ED#e dntibdy witlies by at

| east six days 07],.Tabl ts.the EDSO of the . anti ?Dd i bodi es
in the di fferer’l’f‘[ g‘ hﬂ ?E’n@i’ M% f@e%?‘fﬁ@ﬁ'pf’ﬁméi’iﬂﬁf’%“% ﬁ'ggﬁ“b
sumari zes t he jhtfapéhisshedlly, 'mm{e%lfﬁ@él%ﬁﬁbﬂ tﬁ'tﬁlﬁopfnj e%ﬁﬂﬁ (&fe lﬁﬁgtIMﬂl?/%
anti bodies of the invention in m ce. dition, the tabl'e [i1sts the

ED50 of the antntigpies wereiiboetcdat 4 doselof 1 Imgﬂﬂg 'Ilie Emgnﬂs:(ﬁ%rbrmdel
The I nvention ceistreSBIRiets Bieisd SR pmeblngat Rptiseattionadiy ffce Ant | body
CD40(-) CDAO( +keRehrim@D4WeihjeRail IT o4 #)10°) and dendritic cells (1 x 10°) from the
same human donor along with the tumor cells. We then measured tumor growth
with calipers at day 39 after implantation. As shown in Figure 12, all of the
antibodies inhibited breast cancer tumor growth. Each point in the figure
20  represents a measurement from an individual animal.
[0305] In yet another experiment, we injected an anti-CD40 antibody of the
invention (3.1.1), or an isotype matched control (anti-KLH), intraperitoneally,
immediately prior to tumor injection (one injection only). The antibodies were
injected at a dose of 1 mg/kg. The tumor cells (PC-3 prostate tumor cells) were
25 injected subcutaneously at a concentration of 1 x 10’ cells/animal. We then
measured tumor growth with calipers at day 41 after implantation. As shown in
Figure 13, the anti-CD40 antibody inhibited prostate tumor growth by about 60%.

Each point in the figure represents a measurement from an individual animal.

30



K562 & T/DC Daudi & T/DC sub- sub sub- cutaneous cutaneous intra-venous'
cut aneous (ng/kg) (mg/kg) (nmog/kg) (nmg/kg) 21.4.1 0.005 0.0008 0.016 0.1
22.1.1 0.WOoBM0t7d. 0 0.1 23.25.1 > 1.0 ND > 1.0 ND 23. BCI/USOZ3Q0ND 2: 1.0
ND 24.2.1 >1.0 ND>1.0ND 3.1.1 0.02 ND> 0.1 <0.1 23.28.1>1.0ND
> 1.0 0.1 23.29.1 0.009 ND > 1.0 < 0.11131.2.1 < 1.0 ND ND ND ND= Not
Done WO 03/040170 PCT/ US02/ 36107 - 134 EXAVPLE XI'I'|  Determi nation of
Affinity Constants (KD) of Fully Hu 0 Anti bodi es by Bl Acore 5

[0308] We perfornmed affinity msasure ed antl bodi es by surface

pl asnmon resonance usi < Joe t'; |O\CI)VI§
07 Bl a sty E 35 &
§ SRS 5‘@& % a(r:r;[a:agﬂre

manuf acturer's prot ocy

anal ysi s instrunent “& 221 e

mol ecul ar i nt efggk] O aRihd e%rﬁ&ﬂswe m}&tedulpamﬂj@ag%ﬁuwytmha efractive
i ndi ces between two nedia, glass and carboxymet hyl ated dextran, caused by
the interabti omvelfltmmbemluisesfpb matdhed denctinfeationicanirel inttaperiteneadly, c hi p, is

nmeasured and re .ed, as.c es .in arbi fl ectance, .units ( as
Gotalled in t nERRRTIGELORNP ALarpieeRor ) Hi ipaGes FEtsIafCieq lh bscldl?

car boxymet hyl apegl 1 ceprks. a’Dh§hhhfo@‘é@ll addf dIy ﬁ&lellnj@&e@- BRREAFusBNitR dodd Was
activated by derivatjzation with 5 M N hydroxysucci ni m de nedi ated by

0.2 M N-et hyl - 8f 5 gdPneelisganimelndipe 61@gz|n)on¢far m@mai sHrdvak ohs shownin quglfhg _
fusion protei %1111 ()P &)%%.3{1 d 'ﬂlt%éﬁgp H%’g/edl)pﬁtj?lén eéﬂ 1?0 ﬁ&f 1?1}‘&6%36& n

/.

10mMM Na aceta vvas manua oW ce at a
rate of 51b/ m ﬁlnadiglby@()}éadt@ﬁ{tdaysl mmobilized to the flow cell surface with
t he desired anpunt RU s Deactivati on _of unreacted .

N- hydr oxysucci [ﬂ3|9|7heTé§]leér1§15€§é§e BB efrtheantircHy antippdies in the different solid

tumor models described in Example XI. Table 31 summarizes the in vivo anti-
tumor activity of some of the anti-CD40 antibodies of the invention in SCID mice.
In addition, the table lists the EDsg of the anti-CD40 antibodies in the Daudi
15 systemic tumor model described above in Example XII.
TABLE 31

EDsq Of Anti-CD40 Antibodies Of The Invention
Using Different In Vivo Tumor Models in SCID mice

Antibody CD40(-)  CD40(+) Raji | CD40(+) Raji  CD40(+)
K562 & T/DC Daudi
& T/DC sub- sub-
sub- cutaneous cutaneous intra-venous
cutaneous (mg/kg) (mg/kg) (mg/kg)

. (mg/kg)

21.4.1 0.005 0.0008 0.016 0.1
22.1.1 0.01 ND >1.0 0.1
23.25.1 =1.0 ND >1.0 ND
2351 >1.0 ND =1.0 ND
24.2.1 >1.0 ND >1.0 ND
3.1.1 0.02 ND =2 0.1 : =0.1
23.28.1 >1.0 ND =z1.0 0.1
23.29.1 0.009 ND >1.0 <0.1
21.2.1 <1.0 ND ND ND

ND= Not Done



et hanol am ne hydrochl oride, pH 8.5. Follow ng i nmobilization, the flow
cells are cleaned of any unreacted or poorly bound naterial with 5
regener atwonsiomjiecti ons of 5 gl of 50 mM NaOH until a st @braShas@abi ne is
achieved. Flow cell 2, a high density surface, neasured approximately 300
RU s followi ng surface preparation 25 andlB#ow cell 3, a |ow density
surface, neasured approximately 150 RUs. For flow cell 1, the activated
bl ank surface, 35 | of 10 mM Na acet@m;_ injected during

i mmobi li zation in place of antigen. cont ai ned approximately
450 RU s of imobilized CTLADdtgmidstionofed fivtn Coastuntg€prontrol . [0311] A

dilution series of each aptFRogMuMas ARGEOPAG AntiBodiBELEBNLEREN at i on range 30
of 100 g/m to 0.1 (err)g/m Dby half Togs. The flow rate was set at 5

(err)l/mn and 25 | of each concentration point sanple was injected over
t he sensor chip wwth a WO 03/040170 PCT/USO02/36107 - 135 regeneration
injection & 5I[0318]50Weiperarednifinitemeasicts afpuifind patihaskesdry susfies body

et T oLt SRRSO 005 AR, el (0012

i mobi | i zed torﬁmf@@ﬁspgpmdamurface usi ng the prot ocol descri bed above.
Anti 5 KLH was used as a control antibody surface. The antigen, CD40-1g
fusi on protein,[034¥s Thg Biaserpor hlozsmnifow{eé%ﬁtwatan@lwmﬁ Hpfament @?décgvewsq% 0.1

01 - L T ek SO ARASHOBTA o FESI Pl

Measur enertes Fehip. /Kl‘:‘hangéﬁlﬁ(iheﬁd‘mab@th iadicé¥ befweer m&embdlaﬂglémmbody Ko" (1/ Ms)
Kof f (1/s) KD (M 3.1.1 1.12x106 3.31x10"5. 3.95x10-11 . 1 22 x105
4.48 x10-7 2. 23aboxpgmehylajed dexiran cgpsed by the ipdsragiion of %@6%36%01 hexdexfran ™ 104

232§5X11g 333x%§%}5{0 fjcﬁ)%%cgior%%lp%1%m§a8£%d)fga%§’°}t§§%§gh%&7§l&r% ljegreﬁme 10"5

1.61 x 10-10 2Rit2RUW) & detailedinthe3n@factdr®r’s agpli4tion idted1l 15 EXAMPLE XV
Epi tope Mappi n%O?lfO] Anfhe c%?cyé@l‘hy?a? d c?extran surface of a flow cell on a sensor chip
15 was activated by derivatization with 0.05 M N-hydroxysuccinimide mediated by
0.2 M N-ethyl-N’-(dimethylaminopropyl) carbodiimide for 7 min. CD40-Ig fusion

protein (described in Example I) at a concentration of 5 pg/ml, in 10mM Na
acetate, pH 3.5, was manually injected into the flow cell at a rate of 5 pul/min and
covalently immobilized to the flow cell surface with the desired amount of RU’s.
20 Deactivation of unreacted N-hydroxysuccinimide esters was performed using 1 M
ethanolamine hydrochloride, pH 8.5. Following immobilization, the flow cells aré
cleaned of any unreacted or poorly bound material with 5 regeneration injections
of 5 pl of 50 mM NaOH until a stable baseline is achieved. Flow cell 2, a high
density surface, measured approximately 300 RU’s following surface preparation
25 and flow cell 3, a low density surface, measured approximately 150 RU’s. For
flow cell 1, the activated blank surface, 35 pl of 10 mM Na acetate buffer was
injected during immobilization in place of antigen. Flow cell 4 contained
approximately 450 RU’s of immobilized CTLA4-Ig, an irrelevant antigen control.
[0311] A dilution series of each antibody was prepared in the concentration range
30 of 100 pg/ml to 0.1 pg/ml by half logs. The flow rate was set at 5 pl/min and 25

ul of each concentration point sample was injected over the sensor chip with a



[ 0314] The bi ndi ng assays were done using Protein A purified CD40- human

| gGL Fc fusion antigen. The human CD40-1gd3@ Fc fusion protein was cloned at
Pfizer. TWo obtmam CD40 |1 gGl fusion protein was expressed PRTAISOEBGATAT | an
cell 20 line and purified over Protein A colum. The purity of the fusion
antigen was assessed by SDS/ PAGE. [0315]1T®40 has a structure of a typical
type |. transmenbrane protein. The mature nolecule is conposed of 277

am no acids. The extracellul ar donmain of consists of four. TNER-1i ke
cysteine rich @EFBFIALON Mierction of S ulméﬁ%ml\flr%‘%gﬁgbmee%w ﬁeqﬂéﬁ*ﬁﬂg 2/ 36107

Leukocyte B of Pyl g dos s CORMEBONA RSO RRwart

8: 1403- 1410( 1989312] BilndévegseairicAtation Kinéfic Axyerinvenise thetantiBediuZld. 1 aves

Non- Reduced Human CD40: 0316] Because the extracel Iar d
consists of foimmepuized frtheisensor ehip spracesIng;t E‘? B’iﬁ’ﬁ‘?‘iﬁ’i P?fgr{iaor’fter

bonds, by edugip g%ﬁi Hdntr BodbirPRAY Theatidet! EP40-I0 fiked 146&
whet her di Sr upt 1 or}g“%?ﬁ aS|Cdnt Pam) ecaﬁy onds, byger educi ng agen changed
the reactivity wek iijedted inctile acidentidh rangd &folrﬂ]Oeeg/mi ta e pgimlvent i on, pur| fied

CD40- hl gG was | oaded on SDS/ PACE (4-20% gel ) under non-, reduc (NR) or
reducing (R), ¢&HdltilsRl 32disty PR Més%@PF‘EF E@deﬁﬁsecn%lvf@nﬂé[ﬁ%h

Laem i, usi ngaﬁtﬁﬂd%scﬂ‘ﬁlle ﬁ%ﬂg}v cribhar ated proteins were transferred on

to nitrocel | ul 6se menbrane. anes were bl ocked using PBS containing 5%
(wv) non fat dried mlk for at |east ITABUE 3Before devel opi ng, and probed
for 1 hrawith each anti body. Anti-CD40 anti bodi es were detected using

HRP- conj ugated goat anti-human i prEmegMeRrémsnt§ £o8, 000 dil uti on; Catal og
No. A-8667 from 15 Sigma). Mighi-amad ARHRdRe\(HITaRadvditiods! ng enhanced

Chem | um nescence (ECL(r); Amersham Broscience) according to the

manuf acturer's instructions. [0317] The V‘éstern Bl ot was then probed with
four anti-CDAQ—amtTbodies of Tthe—Tnventio 4123725123729 1 and

24.2.1 (1 (ern) g/ rntibadyl | owed B iRMS)conj ﬂqatlédubat ant i - h&&mM) gG
(1: 8000 dilution). grle]hr esul tflﬁ’f 1t()lﬁn S expe grﬁspmeo are %ﬁ&nﬁ gur el 15.

The results i ndicate—that FBodi-es 44 73 A1 2 t—and—24—2. 1
bi nd non-reduc¢ed buto.gle not bzgﬂxnesduced cbang %108 antl bcdan 10fus,

recogni ze a conformational epitope. ,Bi nding_of Anti-CD40 Antl bgallzes to
Human CD40 Dommin Ddl-bied prpgdp xdo* [0318] 23X LQamrpH gion of

CD40 i ncl udes |four ANCR-11ke| g op&alp* 25 domiirz@g)émef erred t3Q48a§1§?10 D4). See,

recular

e.g., Neismth—and—Sprang,—THBS2374-79 19987 yan Kogten —arnd
Banchereau, J| Leuktlde Biol 9.56%:12°17 (2000)55x 10 2.79x 107°
23.25.1 3.83x 10° 1.65 x 107 7.78 x 102
23.28.1 7.30x 10° 8.11x10” 1.61x 10"
23.29.1 3.54% 10° 3.90x 107 7.04x 10!
15 EXAMPLE XIV

Epitope Mapping of Anti-CD40 Antibodies

[0314] The binding assays were done using Protein A purified CD40-human

IgG1 Fc fusion antigen. The human CD40-IgG1 Fc fusion protein was cloned at

Pfizer. The human CD40 IgG1 fusion protein was expressed in a mammalian cell
20 line and purified over Protein A column. The purity of the fusion antigen was

assessed by SDS/PAGE.

[0315] CDA40 has a structure of a typical type I transmembrane protein. The

mature molecule is composed of 277 amino acids. The extracellular domain of

CDA40 consists of four TNFR-like cysteine rich domains. See, e.g., Neismith and



St amenkovic et al., EMBO J. 8:1403-1410(1989). Figure 16 shows the am no
acid sequences of the nouse and human CD40 donains D1-D4. To investigate
t he contwowaniam of di fferent regions of the CD40 nol eculP€TIUS02/5@07
presentation of the 30 epitope, a nunber of domain deleted nmutants were
constructed. WO 03/040170 PCT/ US02/ 36107 136137 [0319] To nake the hunman
CD40 del etion constructs, the entire extracellular domain of human CD40

(am no acids 1- gg\%ﬁsﬁ?%% rom n

(Multiple tiss ngé 75&2%6% 00%%@8&#&5%%9[) c%? by PCR

usi ng sequence @Pﬁ@?%&@o&r&ﬁﬁéﬁmvm aB, BMIFICs7 t8a08alst1 added). at 5 t he

C-termnal. A human " primer 5'- GCAAGCTTCACCAATGGT

TCGTCTGCCTCTGCAGTGS' (SEIDNO,135) was used wi th_dif pi nat i on
di i-GP49 AntibodigsiorReduged and-Non-Redugse &Wos  The

3" prinmer for cloni ng the full-length extracellul ar domai_n of hurr&n CD40
was: 5'- TCAGTGAW@@]GABM@&M@@A aip obEPAAmengeta o3 OU(TSE%?IPB%

5~ YoaGToaTbor e TR Rk MR R i B e MR RIS, o

priner used to kg8 fdﬁ@tlvﬂ'{}l Wdéﬂ@'ﬁﬁh@@hﬁhﬂ(ﬂiﬁkﬁpmsof the intramolecular bonds,

5" - TCAGTGATGGTGAT GATGA CAGGTGCAGATGGIGICTIGIT- aé{lté

After these corbstiedesing agenpichangedhe wactomarispiepte %52%9&%@ adies Pf@? wer e
expressed in th & > &f‘?D drpent - The
CD40- 6XHi s fusi §ﬁ%§%ot§%\iedm¢e]?£@h%?? e 58%(9 ti o ?%%bérgrﬁl)cl&glgﬁ%%% um.

[I_Og|20] The am nedaghg (RY versiasingf(R), hes&tlbmrSE&/PAGE)wammrﬁmmdzbyéh% hown in
abl e 33. 20 TABLE 33 CD40 Hi s- Ta Fusi on Protgin | eti.on_Mutant. Am

Aci d Sequehe (Mehadef Lasival ‘ésnéﬁn BRI 5 §yst e‘ﬁuﬁ%ﬁ‘lﬂ'?ﬁ %S@ﬁ cre transferre

MVRL PL OCVL WECL %ﬁﬁ%@@m&‘é MbranésBREE Bigkbd Asing PBS containing

QCCSLCQPGKLVS PC cel lul'ar domai n) -
GESEFL DTVWNRETHGR IO DB FBLdRORKUT for SEIERS 1 dGIPCEBSrcRSElagigrd-yrabed for 1

ggg:RHG\I-/lESHﬁT(Gg DT! F\& g A\l\/ S‘gﬂfhgﬁd'&ﬁﬂgbé%s werC%TK Q‘g usmg}%gr lﬂl_gaté/d ve
MVRLPL OCVLWGCLLQG%VH&EBB]}%QX@B&M (1:8,000 dilution; Catalog No. A-8667 from

15 Sigma). Membranes were developed by using enhanced Chemiluminescence

H

(ECL®; Amersham Bioscience) according to the manufacturer’s instructions.
[0317] The Western Blot was then probed with four anti-CD40 antibodies of the
invention: 21.4.1, 23.25.1, 23.29.1 and 24.2.1 (1 pg/ml,) followed by HRP
conjugated goat anti-human IgG (1:8000 dilution). The results of this experiment
20 are show in Figure 15. The results indicate that antibodies 21.4.1, 23.25.1, 23.29.1
and 24.2.1 bind non-reduced but do not bind reduced CD40, the antibodies, thus,

recognize a conformational epitope.

Binding of Anti-CD40 Antibodies to Human CD40 Domain Deleted Proteins:

[0318] The extracellular region of CD40 includes four TNFR-like repeat

25 domains (referred to as D1-D4). See, e.g., Neismith and Sprang, TIBS 23:74-79
(1998); van Kooten and Banchereau, J. Leukocyte Biol. 67:2-17 (2000);
Stamenkovic et al., EMBO J. 8:1403-1410(1989). Figure 16 shows the amino acid
sequences of the mouse and human CD40 domains D1-D4. To investigate the
contribution of different regions of the CD40 molecule in the presentation of the

30 epitope, a number of domain deleted mutants were constructed.



D3) - 6xH s QCCSLCQPGKLVSDCTEFTETECLPC ~ GESEFL DTVWNRETHCHQHKYCDPNL GLRVQQKGT
SETDTI CTCEEGMHCTSEACES CVLHRS CSPGFGVKQ ATGVSDTI CEPCPHHHHHH (SEQ I D NO
140) WO 08004010420 PCT/ US02/ 36107 - 138 Del eti on Mit ant: PARIUS02/2abd
Sequence (| eader sequence underlined) Human CD40 (D -
MVRLPLOCVLWGECLLTAVHPEPPTACREKQYLI NS D2)~ &8% ¢ QCCSLCQPGKLVSDCTEFTETECLPC
GESEFLDT WNRETHCHQHKYCDPNLGLRV QQKGT  SETDTI CTCHHHHHH (SEQ | D NO. 141)

0321] T h CD40 del et ts, th t
Gl oned into §nelBebs T iEare it CDsfarRiar StalEals shiRastRRLblELs 1T
various stabl ejansinidraimae TD40 (un@idSdcedst 16ﬂ93§9@a% a&Rflifiel RS hurkAeB cells

supernatants from5 transiently transfected 293F cells were analyzed for

bi ndi ng to anti §Jal% cDNA (Multipatissse eDN2gpaegls] Catatpgo. K 1428yl , FomsA and

Western Blot. [032 I assays were preformed usin ern nt ; fr.om
293F cells tr aﬁgqn@ccpgﬁy ﬁnéﬁhusmgﬁeg?eé’ﬁ{g S _%Hﬂ%?Tﬁlgt%ﬁgﬁftﬁ%?ﬁ{i%eg %%er e
coat ed goat sant jire dUHRMaEDAGuRRNCDANS praféd PGIELAJRUITAECADGOT. AF 632)
or goat anti-nouse 10 ld;fl onal antibodi es (R&D catal og No. AF 440)

C40
diluted to 1 g RCGTETGECEATHCAGTGR(SEQ THINPs}35)massed pish differemsas
t ts i 293F .cel . i j | i i | at ed t
o s obag S aifftidr ot 2 BrigkP ok iBithe bt i IHEt A rlfheBiGHAY B B 902

cat al og No. BAFméples.oTh¢RPsriraanfotiglohing thafull-lehgth (trieiloian dbpnamndfi body
(I'nvitrogen, Catalog No. 46-Q707). 15 Binding of anti- Q. h nti bodi es
wer e detected \AP‘EIHHIFﬁB4QdYﬁSUémTQ%BQﬁTWG‘gﬁ%%‘%E@ @%‘;@gﬁﬁ Cal t ag
H10507), dyhute y Tha: . S p i pdire@ t hat
nost if no!EL baI I é(()j?; %@@g&q@ge(%%ﬁg??6?)y@%$ﬂﬂg{ﬁ%le§t@§lgn%§x@? lgjr?g .
23.29.1 is | ocat@dainnof Inend €D20 meagi Tl GAGTOAT GGTGATGETGATIGTEEeGA mAb

24.2.1 is |ocat Ly 1, i n D3 A human 20 0-r abbi t
Fc fusion prot e&&%@éggﬁx&é%ﬁﬁf % Rsfd’gzrﬁjoﬁﬂ[)iﬁ fae 3 pRrupey e fo _BIPH? ﬁ@
ant i body bi ndi ng.FARYEaR¢ oEEDINwAN L ol T8 Arkoa Gler GB$G ARt RL i on Mit ant s
Human CD40( Dl - Human CD40(D1- Human CD40- D2)-6Xhis D3)-6XH s 6XHi s
CAGGTGCAGATGGTGTCTGTT-3’ (SEQ ID NO: 138). After these constructs
15 of truncated CD40 cDNA were generated, they were expressed in the 293F cell
line using the pCR3.1 vector (Invitrogen). The CD40-6XHis fusion proteins were
purified by elution from a nickel column.

[0320] The amino acid sequences of these four deletion mutants are shown in

Table 33.
20 TABLE 33
CDA40 His-Tag Fusion Proteins

Deletion Mutant: Amino Acid Sequence (leader sequence underlined)

Human CD40-6XHis | MVRLPLOCVLWGCLLTAVHPEPPTACREKQYLINS

(full length extra- QCCSLCQPGQKLVSDCTEFTETECLPC

cellular domain)- GESEFLDTWNRETHCHQHKYCDPNLGLRVQQKGT
SETDTICTCEEGWHCTSEACESCVLHRS
CSPGFGVKQIATGVSDTICEPCPVGFFSNVSSAFEK
CHPWTSCETKDLVVQQAGTNKTDVVC
GPQDRHHHHHH (SEQ ID NO: 139) .

Human CD40 (D1- MVRLPLOQCVLWGCLLTAVHPEPPTACREKQYLINS

D3)-6xHis QCCSLCQPGQKLVSDCTEFTETECLPC
GESEFLDTWNRETHCHQHKYCDPNLGLRVQQKGT
SETDTICTCEEGWHCTSEACESCVLHRS
CSPGFGVKQIATGVSDTICEPCPHHHHHH (SEQ ID
NO: 140)




21.4.1 + + + 23.25.1 + + + WO 03/040170 PCT/US02/ 36107 - 139 Hunman
CD40(D1- Human CD40(D1l- Human CD40- D2)-6Xhis D3)-6XHi s 6XHi s 23.29.1 + +
+ 24.2. WO o3o4017@nti-H s + + + anti-Rblg ND ND ND [ 032BT/Nise2/&dD

del etion constructs al so were anal yzed by Western Blot analysis. The
results are shown in Table 35. The ELI SA A8$ults show that the binding
site of antibodies 21.4.1, 23.25.1, 23.29.1 and 24 2.1 involves domains D

5 D3. The resufts—atsp show that—the bhindimg—site anttTbodies—21—4—1

23.25.1 and 2pDolstien Miantve dopArHEC AclequeRss (leﬁg%r seawense Haderlned)t e of
anti body 24.2.[L m omai MVEBRT rmj% Wﬁ

Bi nding To CD40§§FP§M@U t ant d@@lﬂ%&ﬁ%ﬁ%\ pﬁ@jé'gg 'S H%%(hl S
21.4.1 + + 23 + + 23.29. ++ Anti-Rblg
ND ND 10 Bind| ng of Anti-CD40 AﬁﬁSEBBDJWBEWﬁ@éQMD{’U@%RWQK&T but
to determine the ability of ant|BBEPEICPGHEHHHEISES ID N@3149) 1 and 24(2.1
to bind nouse CD40. [0325] For this experinent, nouse CD40 was anplifred

frommouse B cells 15 cDNA. Mouse CD40(Dl - D3)-6xH s fusion protein was
cl oned into pCR®3%1] {E/hletspresﬁtthbsezl@@am@mmlmmemcm dheleangeructs were

transcri ption. sed. t cl on ext racel I ul arsﬁﬁomal n of the
mouse CD40 was: c%nedsl?@)ﬁhﬁ@%a &3’?‘ |rrer

WO 03/ 040170 PGhABISERd §8dsibhtly transfected 293F cell lines. The supernatants from
5 transiently transfected 293F cells were analyzed for binding to antibodies 21.4.1,
23.25.1, 23.29.1 and 24.2.1 by ELISA and Western Blot.
[0322] ELISA assays were preformed using supernatant from 293F cells

transfected with different CD40 constructs. ELISA plates were coated goat anti-
human CD40 polyclonal antibodies (R&D catalog No. AF 632) or goat anti-mouse

10 CD40 polyclonal antibodies (R&D catalog No. AF 440) diluted to 1 pg/ml in
ELISA plate coating buffer. Expression of CD40 constructs in 293F cells was
confirmed by detection with biotinylated goat anti-human CD40 (R&D catalog No.
BAF 632), goat anti-mouse CD40 (R&D catalog No. BAF 440), or HRP-
conjugated anti-His (C terminal) antibody (Invitrogen, Catalog No. 46-0707).

15 Binding of anti-CD40 human antibodies were detected with HRP conjugated goat
anti-human IgG (FC specific Caltag H10507), diluted 1:2,000. The results, as
shown in Table 34, indicate that most if not all of the epitope recognized by mAbs
21.4.1,23.28.1 and 23.29.1 is located in the D1-D2 region of CD40 while the
epitope for mAb 24.2.1 is located at least partly in domain D3-D4. A human

20 CDA40-rabbit Fc fusion protein was used a control to confirm the specificity of the
antibody binding.

TABLE 34
ELISA: Antibody Binding To CD40 Deletion Mutants

Human CD40(D1- | Human CD40(D1- | Human CD40-
D2)-6Xhis D3)-6XHis 6XHis

214.1 + + +
23.25.1 + + +




140

GTCCTCGAGT CAGT GATGGT GATGGT GATGT GGGCAGGGATGACAGAC-
const r uctwowsan&1re ansf ected into 293F cells
reconmbi nant CD40 was detected by ELI SA usi
agai nst nouse and human CD40, anti-H s ant

used to clone the D 1- D3 domai ns of nouse CD40 was:
Mbuse and hunan cDNA
transi ent|y. PChaSexpaiessi on of
5 pol ycl ona

3'.

n
igédres, and

5' -

anti bodi es
anti - CD40

antibodies 21.4.1, 23.25.1, 23.29.1 and 24.2.1. The results of these

experiments are
anti bodi es are
CD40. - TABLE 36

SHown 1T

<l

bte36—This
Hman CR#UB 1an

XpeTr T et —shows

P 11
Ullidaldarl

CD40( D1- D3) - H
23.29.1 No Yes

CD40 Yes No Ar

Human/ Mouse Chi
23.29.1 and 24.

chinmeric CD40 {

anti bodies. 15
and muri ne CD40

bor ders of CD40[

and nobuse CD40. Various cDNA constructs of

EcoRl
64) and the Ban
330, amno acid

by PCR and Isi gatpad. ThEhb@lts&mrsﬁa@hha%kﬂéMﬁdﬁn

donmi ns of the

nouse CD40

y the WD 03/04

specific tp . dHygaRSPAUBE s |r edBmag ¢R40rouge

10 Cross- Repct i PP1-9XBF Mouse -4XifEn CM0 M6 HLs
I O(D+D3)- b6Xhis 6XH's 21.4.1 No Yes 23.25.1 NojYes
Q?? ng Yes nnf’r anti-lhuman 0_No_Yes gnafganfi-muse
242 s Yes Yes Bindlng off Anti-Cb40 Anti{bodi es to of
ne&&g CDA0" [uszb]+becaus antTbhodires 2141, 23251,
Vou '@6 not bi nd nouse CD40, we cbnst ructled hurmah/ mouse
LAl Ryls to hore defpnitively magg he epijtopes Rb those
FHO32H rur t-he—construetien—of—n—Frare—fustens—oef—the—-hunman

chinmeric proteins, we used unique restriction sites at the

O5¥RI Mhe @H4G @a&tdmhstm élb@w&el Ahalyh6d 5PWestn BRjth human

wer € generated using the

;

01

141

restricti enalgsis.eThe reshigs are shbvaf indbabds 5. 1T14mElbISé’othuﬂ$s show, thatrtheo aci d

ol Bl By Sk Tl R B PR IR o

BRe fRRhAGETBIE1. 91, 2@25 OUsd
0 PCT/ US02/ 36107

honol ogous donai2AdoflrigHelye éomamﬁ)lem@ndm thashisdingsite obmtiiodEd42e shown

in Figure 18. ivolves domain D3.
TABLE 35
Western Blot: Antibody Binding To CD40 Deletion Mutant
Human CD40(D1-D3)- Human CD40-6Xhis
6Xhis
21.4.1 + +
23.25.1 + +
23.29.1 + +
2421 + +
anti-His + +
Anti-Rblg ND ND
10
Binding of Anti-CD40 Antibodies to Mouse CD40:
[0324] We set out to determine the ability of antibodies 21.4.1, 23.25.1, 23.29.1
and 24.2.1 to bind mouse CD40.
[0325] For this experiment, mouse CD40 was amplified from mouse B cells
15 cDNA. Mouse CD40(D1-D3)-6xHis fusion protein was cloned into pCR3.1,

which utilizes the CMV promoter, to drive transcription. The 5° primer used to

clone the extracellular domain of the mouse CD40 was: 5°-

TGCAAGCTTCACCATGGTGTCTTTGCCTCGGCTGTG-3’. The 3’ primer



[0329] W then determ ned whether antibodies 21.4.1, 23.25.1, 23.29.1 and
24.2.1 were able to bind the nouse/ human chinmeric CD40 proteins by ELISA

5 The reswbtos/oafi7da hi s experiment are shown in Table 37. A®CThwswaiddin’ Tabl e
37, mAbs 21.4.1 and 23..25.1 recogni ze and epitope that is |ocated partly in
D1 and partly in D2; mAb 23.29.1 recogni¥#8 an epitope |located nostly if
not conpletely in D2; and mAb 24.2.1 recogni zes an epitope |located in D2

and D3. TABLE 3 i Bi 14l j i . RBroteins Anti body
HuDl HuD2 HuD3 éﬁ#f’%‘iﬁ%ﬁgﬁﬁuﬁg d?g‘a&%@%ﬁ%@ﬁ%?m No Yes No No
23.25.1 No No NGTCECTCOAGICAGTEATGGOGATGHIGXTGTESCNAGGRATGACAG AR No
No Yes No [033Q] Al pub]ications and patent applications cited in this
speci fication afe Megseand humeay UNAcenstBigtswere fiapsiected inte 283Heeelisndi vi dual
publication or a d L: r i o Endioyi |J
indicated to bem?%§§%1braté%$%§h§€org?gygﬁgghﬁgfﬁhéﬁS%Q&H%B?§¥g%gﬁﬁgé

i nvention h&s beelyckhaskantibedics agadmstmoned &id hudyan GBY0,Ghtii ik Wstibatiéspmdand
exanpl e for purpos f clarit f understanding, it will be readily
apparent to tho%tl'g‘ﬁ)‘g)r%ﬁt‘&?aﬁhﬁs ék&”%-#-ﬂh@-%ﬂ angh24-2 dhtThemresuiis of Bgehi ngs of
this inventiongihain&R! idsRowd 8B ' }ﬁﬁ%ﬁgﬂﬁ” a@% reto
w t hout depart ieng fromt hg spirit o?ﬁggglgggjééé the | nvegr;@llé{toéry.3 gaﬁg&%

03/ 040170 PCT/ UsieifBotodinman CIa40 andhdot ngt sroSh sdantewtith snoute CR46hi meri ¢ or human
nonocl onal anti body or antigen-binding portion thereof that specifically
binds to and activates human CD40, wher @IABISRBE anti body or

anti gen-bi nding portion thereof conprises: a) a heavy chain conprising

am no aci disequences of a hegwys-RBadtivity 6PMousd afiEBViMak ltad4n CDR2 and a heavy
chain CDR3 froma heavy chain variable region; wherein said am no acid

sequences of the heavy chain CDRITa T haim
i ndependent |y sel ected froma CDRlL M?PSS XTyDé' hegﬁ’é’f@ﬁﬁq(@éf@%\bl e
regi on, respectively, wherein the|lsequenc®*df said heavy cheXHisyari abl e
region conpriseging nore than 18 ami no acigychanges fromthe vy

23.251 No Yes

23.29.1 No Yes

242.1 No Yes

goat anti-human CD40 No Yes

goat anti-mouse CD40 Yes ' No

Anti-His Yes Yes

Binding of Anti-CD40 Antibodies to of Human/Mouse Chimeric CD40:

[0326] Because antibodies 21.4.1, 23.25.1, 23.29.1 and 24.2.1 do not bind mouse
CD40, we constructed human/mouse chimeric CD40 proteins to more definitively
map the epitopes of those antibodies.

15 [0327] For the construction of in-frame fusions of the human and murine CD40
chimeric proteins, we used unique restriction sites at the borders of CD40 domains
at identical positions in the cDNA of both human and mouse CD40. Various
cDNA constructs of CD40 were generated using the EcoRI restriction site at the
end of domain 1 (nucleotide 244, amino acid 64) and the Banl restriction site at the

20 end of domain 2 (nucleotide 330, amino acid 94) (Figure 17).

[0328] Various CD40 domains were amplified by PCR and ligated. This

approach allowed the replacement of various domains of the mouse CD40 by the



am no aci d sequence encoded by a gernmine VH 3-30+, 4-59, 1-02, 4.35 or
3-30.3 gene; wherein said am no acid sequence of the heavy chain CDR3 is
froma CDR® 04| 7heavy chain variabl e region, wherein sai ¢Chasoy3ahai n
variable region is selected fromthe group consisting of i) a heavy chain
vari abl e regi on of an antibody sel ected - f¥mthe group consisting of

3.1.1, 3.1.1H A78T, 3.1.1H A78T-V88A-V97A, 7.1.2, 10.8.3, 15.1.1, 21.4.1,
21.2.1, 22.1.1, : . 1 L 123, 28. 1H DI16E,
23.29.1 and 24. 5&’%?$Fg’§géaahﬁée?§§v§&§ﬁg‘? %“‘{}%{f?é%}’-e TP%%?%S%%S% r%’r?au‘%]%r?ée ?%hi no
acid sequence BeFigutedd®.from the group consisting of SEQ ID NOCS: 2, 10, 18,
26, 34, 42, 50, 58, 66, 74 and 82, or a heavy chain variable region
conprising an afi3n9] aWekhes dereniaed Whetiet RibBeRY ¥1.ahabs 281 poragidisequence
selected fromthe _group consisting of SEQ ID NCS: 90, 92, 96 and 98, or
said anino aci d%éﬁd@%ébllea@kmdghe moysefinmansehimenic €D4Qmdoteins by FINBAvy chai n

vari abl e region . i id .s ence selected. fromthe group
consi sti ng gf S%Q%%%%féxg%%t%%oﬁ,mj%gle%QQ,ASSJ?,OW&‘)I}T?é’le?ﬂd 81, or
a heavy chai n varAballliel. T &gl 2825 D RO S SnPépiRdBE At ACbehteSpASACD1@Rg0oded by

t he heavy chain nLicI,ei ¢ acid sequence selected fromthe group consisting
of 89, 91, 95 apAIUYM Dg;rmékiid 2hkirgesnizsameptippg locatad mostly ifmegcempleteicki ng
a signal sequengey, \W034H493 4G, /éi - in the am no
aci d sequence of sai\% heavy chaieﬁo%%g%rrg %F%g%at%déﬁﬁ%z %%bg‘onser vative
am no acid substitutes and/or two non- cOABEB/AER i ve am no acid insertions,
del etions or substitutions therefrom or b) a |ight chain conprising am no

acid sequences of a |ight chaitidodBRHingol Clgheric TM40 FsBRKsand a |ight chain
CDR3 froma light chain variable region, wherein sard am no acid sequences

of the light chaiy,: gn e] THORL  ghai 11 g denyt
sel ected from tlgr;@la C%&gﬂ(;f ahgﬁ%grt%?: aln \ﬁé‘%sibl e(l‘", i’]m?ﬁ“ﬁl’
n

respectively, mherein the light thain variable te coises B8 nore

than ten am no Zic4.d chandego from Nge am|ng, aci d| ggguencey, encodgd by 3
germ i ne VK A3rALS;—t5—orA27F—gepe—ant-rwhererarSsa-d—af-ro—acktd-segquence of
the Iight chai n2369rﬁ3\’2 IS erfm a | Nght chd¥n var| ¥b$ e redion, whdioei n said
light chain varjsjy ¢ regilqp, I's spiect ed No Ves Yes No

24.2.1 No No No No Yes No

[0330] All publications and patent applications cited in this specification are
herein incorporated by reference as if each individual publication or patent
application were specifically and individually indicated to be incorporated by

15 reference. Although the foregoing invention has been described in some detail by
way of illustration and example for purposes of clarity of understanding, it will be
readily apparent to those of ordinary skill in the art in light of the teachings of this
invention that certain changes and modifications may be made thereto without

departing from the spirit or scope of the invention.
20



fromthe group consisting of i) a light chain variable region of an

anti body selected from the group consisting of 3.1.1, 3.1.1L-L4M L83V,
7.1.2, 10wB.03/04@%30 1.1, 21.4.1, 21.2.1, 22.1.1, 23.5.1, 2PCTHISL?/3487 28. 1,
23.28.1L-C92A, 23.29.1 and 24.2.1; ii) a light chain variable region
conprising an amno acid sequence selectad fromthe group consisting of
SEQ ID NOCSs: 4, 12, 20, 28, 36, 44, 52, 60, 68, 76 and 84, or a light chain
vari abl e region conprising an am no acid sequence fromthe Iight chain

am no acid seguenqe sel ected fromthe group consisting of SEQ ID NOS: 94
and 100, or s 18l sequence |l acking a signal sequence; and iii) a

| i ght chain variable regi on encoded by a nucleic acid sequence sel ected
fromthe group conslk s&cggnmc Sigmap maeclepal anfibody or atigegHindigs poron 59,

67, 75 and 83, i ahl ORBY, m id
sequence encoJ hglregﬁh%‘jh%lg E??}!’ &ﬁa?{r? a%@c %?agggs@gﬁ%n@ds) Z‘Pﬂeq?ﬁg ]?I‘ om ?(ﬁg
group consi Stdrmgtlgén-&f@ﬂg[pomth%oﬁétdn}&ﬁ‘sesOI’ sai d encoded |ight chain

vari abl e region | acking a si gnal sequence; wherei.n the am no acid sequence
of said |ight chain CDR2® nﬁi}eavw&b@n&ﬁmpasvwm@@#xﬁ@&qev@esﬁad@a@eﬂwm

substitutes a i ons
o subst1 tut o2t nop Sy PG B4 b Gy AR ES) Sefg B ek,

anti body or antg@en- bi nding portion thereof according to claiml, wherein
(a) the am no acid sequences . of said heayy chain 1 and sa

i hea chain
CDR2 each have up to fourW}&%ﬂgéPVﬁqlg%a‘é%s?fBleaﬁ‘?scP dhphaary ¢ ?IB%@%InEP

non- conser val | KengfhihafCBRD ARShIEAATent ARl AMorh (PP bhd 4 ETAOSHAF oM m'the
am no aci d sequence$ encoded by the germ’ine VH 3-30+, 4-59, 1-02, 4.35 or

3- 30.3 gene; Imavy bhain Werizhié regicag radpsatioqalonwhsrent thsae@ehccgbdfsauﬂmamy CDRl and

id |ight h Iy
:zubstl t:J'?es ;n a1qy?ﬁg§ﬁ@ﬁe@8ﬂgg%§g§¥wra%e ﬁm’a@o%%ﬁh\ég (i\ﬁﬁﬂ%es%éﬁlgfl ons or

substitutions Jnﬁﬁma&lh%eq%wtﬁmealﬁyé%éﬁla%e%3@0%215999@9 435 of B80aNt i body
or antigen-binding portion thereof according to cl aim1, ‘wherein (a) the

am no aci d segespces of said heavy chal n CDR1 and said heavy chain CDR2
are each |ndependently Selﬁcélg%md adihs accl:gg%quence gfthﬁzavycham CDR3 is

from a CDR3 of a heavy chain variable region, wherein said heavy chain variable
region is selected from the group consisting of

1) aheavy chain variable region of an antibody selected
from the group consisting of 3.1.1, 3.1.1H-A78T, 3.1.1H-A78T-V88A-VI7A,
7.1.2,10.8.3,15.1.1,21.4.1,21.2.1, 22.1.1, 22.1.1H-C109A, 23.5.1, 23.25.1,
23.28.1, 23.28.1H-D16E, 23.29.1 and 24.2.1;

ii) a heavy chain variable region comprising an amino acid
sequence selected from the group consisting of SEQ ID NOS: 2, 10, 18, 26, 34, 42,
50, 58, 66, 74 and 82, or a heavy chain variable region comprising an amino acid
sequence from the heavy chain amino acid sequence selected from the group
consisting of SEQ ID NOS: 90, 92, 96 and 98, or said amino acid sequence lacking
a signal sequence; and

ii1) a heavy chain variable region encoded by a nucleic acid
sequence selected from the group consisting of SEQ ID NOS: 1, 9, 17, 25, 33, 41,
49, 57, 65, 73 and 81, or a heavy chain variable region qomprising an amino acid
sequence encoded by the heavy chain nucleic acid sequence selected from the
group consisting of 89, 91, 95 and 97, or said encoded heavy chain variable region

lacking a signal sequence;



heavy chain variable region, wherein said heavy chain variable region is
selected fromthe group consisting of: i) a heavy chain variable region of
an anti boagp isehEacei ed fromthe group consisting of 3.1.1, PBTAISOBATSBT,

3. 1. 1H A78T-V88A-VO7A, 7.1.2, 10.8.3, 15.1.1, 21.4.1, 21.2.1, 22.1.1,
22.1.1H C109A, 23.5.1, 23.25.1, 23.28.1;433..28.1H D16E, 23.29.1 and
24.2.1; ii) a heavy chain variable region conprising an am no acid

sequence sel ected fromthe group consisting of SEQ ID NOS: 2, 10, 18, 26,
34, 42, 50, 58, 66, 74 w@@emgbeaxgmoa%imuer@gof@aldémwc&nﬁm@DBélmlaySequence

Iacking a 5|g Vaupg%égn&nmegpﬁ |||%rlf ﬁ$¥#nﬁggln v gggeyﬁsgvgngtncoded

by a nucleic a eRCeTsé e grou SIS QID

NCS: 1, 9, 17,andiBo adid.indtHionsd&sletohs oﬁﬁlbsﬁ&tloﬁé-theﬁﬁroﬁbr 95 and 97, or said
encoded heavy chain variable region |acking a signal sequence; WO

03/ 040170 PCT/ US02/ 361070) 2 lightzhaigremsmisingraniaeneid ssqueacasefddighbshain sai d
heavy chain CRR RN E?/RR& 1By
conservative am ll’}g %%%@%hsubs | Sﬁ(ﬁ‘lglhg}rllt (%I' ‘?@\ggnon- %gﬁ%}s{gﬁlég}?a\?gbgl no acid

insertions, dekgihpns or substitutions therefrom or (b) the amno acid
sequences of said light chain CDRl and said |ight

cha
i ndependent |y sel ected f rBRRreIRRaId AN agdRaduepeH of the ]ilgjﬁph%lﬁé;]?ﬁllé?‘fabl e
wh f t h
e0on, et o ARSI BBl Gt el U1 L e

group consi sting In var an antl

sel ected fr omthhehagnaanpatde)r@lcst, resgecmifvery Whm;eirBthﬁ ligh‘em&ntz&BMe régﬂmz
10.8.3, 15.1.1, 21.4 % ?‘ %’6’ .25..1, 2

23. 28. 1L- CO2A COBPrisgs 110 awae @&n njaming )wé Al a0HR9 8% éecwsa?

conpri sing an ghak é%emﬁﬁﬁWR@/&l@' ESB@M&@QH& -tag@ group consisting of
SEQ ID NGs: 4, 12, 2 , 6, 84, 94 and 100, or said

amino acid sequence I ackmlgerenwa@mmmo e@qlseqmce affitie ﬂlght)Cbalﬂ CgRe ig fraion

vari abl e region coded by, .a nuclelc aci d nce sg ected.fromthe group
cons: ot ng. of S R RcartihyE ripfén, SufrgS iy RRIYSRT B LERLES il LG

and 99, or Sajﬂb@mQQg@d bbﬂﬂﬁH@Qﬁln vari abl e region | acking a 5|gna
sequence; wherein the amno acid sequences of said |ight chain CDRl and
i) alight chain variable region of an antibody selected from
the group consisting of 3.1.1, 3.1.1L-L4M-L83V, 7.1.2, 10.8.3, 15.1.1, 21.4.1,
21.2.1,22.1.1,23.5.1, 23.25.1, 23.28.1, 23.28.1L-C92A, 23.29.1 and 24.2.1;
i) a light chain variable region comprising an amino acid
sequence selected from the group consisting of SEQ ID NOS: 4, 12, 20, 28, 36, 44,
52, 60, 68, 76 and 84, or a light chain variable region comprising an amino acid
sequence from the light chain amino acid sequence selected from the group
consisting of SEQ ID NOS: 94 and 100, or said amino acid sequence lacking a
signal sequence; and
1ii) a light chain variable region encoded by a nucleic acid
sequence selected from the group consisting of SEQ ID NOS: 3, 11, 19, 27, 35, 43,
51,59, 67,75 and 83, or a light chain variable region comprising an amino acid
sequence encoded by the light chain nucleic sequence selected from the group
consisting of SEQ ID NOS: 93 and 99, or said encoded light chain variable region
lacking a signal sequence;
wherein the amino acid sequence of said light chain CDR2 may
have up to two conservative amino acid substitutes and/or two non-conservative

amino acid insertions, deletions or substitutions therefrom.



said light chain CDR3 each may have up to two conservative am no acid
substitutions and/or two non-conservative amno acid insertions, deletions
or substwODwBioemn3o t herefrom 4. The anti body or anti gen- biPadiusg2/panti on

t hereof according to claim3, wherein (a) the am no acid sequences of said
heavy chain CDR1l, said heavy chain CDR? gnd said heavy chain CDR3 are each
i ndependently selected froma heavy chain variable region, wherein said
heavy chain variable region is selected fromthe group consisting of: i) a
heavy chain variable region of an antibody selected fromthe group

consisting of 3.1.1, .3.1. 78T, ..3. 1. . H - : (PA0170
POT) US02! 36207 - 2ad e pnibody'Shngen-Bipglf ARG R0 dg0fng T

22. 1. 1H C109A1Ri- 1, 23.25.1, 23.28.1, 23.28.1H DI16E, 23.29.1 and
24.2.1; ii) a heavy chain variable region conprising gn,ani aci d.
sequence sel ected from t(Wethgragtipo evf SEEENERS %ﬁaléé@‘fﬁaiﬁ&ab%ﬁ afé,salf& 26,
34, 42, 50, 58, 66, .7 2, 9 90,31 oly ) geiaThn@indfons afequence
| acki ng a si gi’ﬁ?vycg’@lfhéng;éa%ga‘fei o ea\%e?gﬁgi%r?n@gé ?Ce{bl e regi on encoded
by a nucl ei ¢ agbGonSeHEREER e 38liBs i@ d ifstitions, kieletionugr sbstitiigensrfgontheSEQ | D

NOs: 1, 9, 17, 25, 33, 41, 49, 57, 65, 73, 8 91,.95 7,, Or said
encoded heavy ashag aci¢ sequeees nerfiedby th%lé?@ﬂ’é‘eiy %?‘3%4 41'2%&&%29&259‘8}?3'( b) the
am no acid se%lé%c%[%, &I said light chain CDRL and said |ight chain CDR3

€

are each inde nt1y selected fromCDRL and a CDR3 froma |ight chain
vari abl e region, wher ei Mbythednlinghdid strpiencesaf sl light dgim@DRY agdisaidt ed from

the group consisting of: 1) a light chain variable regio f.. i bod
sel ect ed from!lighhehagp @&E{%‘%ﬁ?}éihéﬁg%m&gm\?.c@ﬁv v agﬂncﬁgﬁv{l] E%@ﬁﬂef%%h& Y

10. 8.3, 15.1. £ : : - 23 ; : ltutidis £8mth
23.28. 1L- 092A,jtw5§1.]0 Bgs.oils%r‘r,\%i]vfzzﬂr%l.l%;gagﬁgsggloﬁ?’gc%%éhgﬁgi&ng%gr iugbl e regi eon

conpri si ng an giintine ¥eiAB/Adegueocs?Bebrect ed from the group consisting of
SEQ I D NCS: 4, 12, 20, 28, 36, 44, 52, 60, 68, 76, 84, 94 and 100, or said
am no acid sequence | acking a signal sequence; and iii) a light chain

variabl e regi on encpdegs Qﬁib%d?HPérﬁié@n%idin sEtibe AeeecTabaetied t6 caimtihe group
consisting of SEQ ID NCS: 3, 11, 19, 27, 3%3, 43,
wherein

(2) the amino acid sequences of said heavy chain CDR1 and said
heavy chain CDR?2 are each independently selected from a CDR1 and a CDR2 of a
heavy chain variable region, wherein said heavy chain variable region is selected
from the group consisting of:

i) aheavy chain variable region of an antibody selected
from the group consisting of 3.1.1, 3.1.1H-A78T, 3.1.1H-A78T-V88A-VI7A,
7.1.2,10.8.3,15.1.1, 21.4.1,21.2.1,22.1.1, 22.1.1H-C1094, 23.5.1, 23.25.1,
23.28.1, 23.28.1H-D16E, 23.29.1 and 24.2.1;

ii) aheavy chain variable region comprising an amino acid
sequence selected from the group consisting of SEQ ID NOS: 2, 10, 18, 26, 34, 42,
50, 58, 66, 74, 82, 90, 92, 96 and 98, or said amino acid sequence lacking a signal
sequence; and

iii) a heavy chain variable region encoded by a nucleic acid
sequence selected from the group consisting of SEQ ID NOS: 1, 9, 17, 25, 33,41,
49, 57, 65, 73, 81, 89, 91, 95 and 97, or said encoded heavy chain variable region

lacking a signal sequence;



51, 59, 67, 75, 83, 93 and 99, or said encoded light chain variable region
| acking a signal sequence. 5. The anti body or antigen-binding portion

t her eof awowms@irigoto claim 1l, wherein (a) said heavy chaPeTasopsd1ses t he
am no acid sequence of a heavy chain variable region selected fromthe
group consisting of i) a heavy chain varisabl e region of an anti body
selected fromthe group consisting of 3.1.1, 3.1.1H A78T, 3. 1.

1H A78T- V88A- VO7A, WD 03/ 040170 PCT/US02/ 36107 - 147 7.1.2, 10.

15.1.1, 21.4.1, 21 2 1, v@l@rqmlhe aing agifiseqwancs of saisl heavy ghaig CDRT az’él 28. 1,

23. 28. 1H- D16E Hegi on
conprising an® aén e?ﬁ% eeaﬁ}%ma e egpgdﬁféyom ?%rga%‘?e:)ddlgﬁégﬁlm sting of
SEQ I D NCs: Zysuﬂé@ltutéﬁancﬂ& twadhondodnserbive ahin® oid TekertBids, @etiod or 96 and 98,
or said am no acid sequence |acking a signal sequence; and iii) a heavy
chain varlabléub%@W@ﬂBéhﬁﬁ@@ﬁ @y a nucleic acid sequence selected fromthe
group consisting of SEQ £ 3 i haift DRV andseid 73, 81,
89, 91, 95 and 97, or sal enco édlcﬁlea y cﬁi?n va%gi%t%l%el region | acki ng a

si gnal sequendght ki GIDR3 dre cacti indepmnilehtiyegleeted fonp CDS ahde@DR3drm
variable region may have up fo six cons Lvat v.e anl no aci d. suﬁstltutlons

and/ or four ndight glsia Eanabls TrgloRyRETeHLIAl fight ehpin yaEab 8(5‘?%?1?{%5 gpd

substituti ons iRy ogai d i ght chain conprises the amno acid
sequence of a Eﬁgéﬁﬁgfﬁs§5r% g | e region selected fromthe group

consi sting of |) a |ight chaiin allaaghtahdmvala@lc)mgmn@franamtlbwd de@‘tléd from

21 a1, 21 2. S eenp pomsiving o1 BTN 1 2 A8 B RRla 53 g

and 24.2.1; iigy 2113004 2%“9'1”23/@516@@r@glzxmmqgmnglaﬁdamn@ aci d
sequence sel ectéd ¥rom the group consisting of SEQ ID NOS: 4, 12, 20, 28,

36, 44, 52, 60, 68, 76, 84, @Mamutql@mvmbbarmoaﬁpmﬂa@%n%%

| acki ng a signal a l.i d d
by a ngcl ei cgai?ﬂdencggaﬁ&ﬁggo% 8@{ ‘:I‘)P%}F}?‘%o gt @BY@%Q s?i ide@g??%% D
NOS: 3, 11, 195 236, 6896, &B.94 and.100%r s8id.anfibo adid sefiZnesicBidlg a@rgnahl d encoded

| i ght chaln varlab1e regi on Iacklng a signal sequence;
sequence; and

iii) a light chain variable region encoded by a nucleic acid
sequence selected from the group consisting of SEQ ID NOS: 3, 11, 19,27, 35, 43,
51,59, 67, 75, 83, 93 and 99, or said encoded light chain variable region lacking a

signal sequence;

wherein the amino acid sequences of said light chain CDR1 and
said light chain CDR3 each may have up to two conservative amino acid
substitutions and/or two non-conservative amino acid insertions, deletions or

substitutions therefrom.

4. The antibody or antigen-binding portion thereof according to claim 3,

wherein
(a) the amino acid sequences of said heavy chain CDRI1, said heavy
chain CDR2 and said heavy chain CDR3 are each independently selected from a
heavy chain variable region, wherein said heavy chain variable region is selected
from the group consisting of:
i) aheavy chain variable region of an antibody selected

from the group consisting of 3.1.1, 3.1.1H-A78T, 3.1.1H-A78T-V88A-VITA,



wherein the am no acid sequences of said |ight chain variable region may
have up to six conservative am no acid substitutes and/or four non-

conser vatwoa3amilin® aci d insertions, deletions or substituPcensor/b@anefrom

6. The anti body or antigen-binding portion thereof according to claimb5,
wherein WO 03/040170 PCT/ US02/ 36107 --148s {a) said heavy chain conprises
the am no acid sequence of a heavy chain variable region selected fromthe

group consisting of i) a heavy chain variabl e regiaon .of ti_body

sel ect ed froﬂx]t.helog&%)dé-bbr@i-‘bising-baf2231.-l=.2j_2,-1-é}.lg(|;1 AA—;@%?L%.ZSH,

3. 1. 1H A78T- V. V9 . . .1, 21.4.1, 21.2.1, 22.1.1,

52 1 1 Cr0oa B 28 s 2328 1 1Da8E, 20afi dpa Je2a 2 A 2T 29.1 and
24.2.1; ii) a heavy chain varil)aphevyebiiarvadastprégomepmaprising sroamiodicid
sequence selected fromthe group consistin f \NCS: . 2, Al 26,
34, 42, 50, B5equeges scteptedFOmghe gD SISt @@ﬁaﬁ% L“ﬁfﬁﬁ?’ﬁé’ %@ﬁ ’gze’quence
l'acking a signal q e HERUMnfRRhdd afieald Bekiggheiznencoded
by a nucleic g@i %8’%§é2§ggr?égo’se’ggth%%9$’rom t he group g%nsi sti nggof SEQ I D
NCS: 1, 9, 17se@fencgd3nd4l, 49, 57, 65, 73, 81, 89, 91, 95 and 97, or said
encoded heavy chain variable region lackin signal s nce: -Bh) said
light chain conprises the anilHd 3EFW %l@d%ﬁ?fga@?eoﬁeggmleln@%‘%%% haaliﬁlﬁslegéa?élgbl e

region sel ect %ggg@e&élmfcgﬁeﬂﬁhs gf&b%giﬁgﬂi@oﬂ%@ﬂb NI 1601 7) 28283, 4] e

region of an an ody selected from group consisting of ' 3.1.1,

3.1.1L- L4AM L83, 57,65, 23, &0 88, B, 955nd 97, orzaidengodedsheaypy ghaip yarjable regipns 1
23.25.1, 23.28.1, 23.28.1L-CO2A, 23.29.1 and 24.2.1; ii) a light chain
vari abl e regi JACKRHPFIEEAFGAUT & ™o acid sequence sel ected from the group

consi sting of SEQ I D NOSp)4he dRino2Rid #8uenls ofishid 1igi2,ch6it), CBR] adbsai@4, 94
and 100, or said amno acid seg;_ence | acki ng a signal__seq eﬁ§>§ S@nd iii) a
li ght chain vdightbhan CRRbarcesn u@qpqﬂylew}hs%c&dcﬁ%i@%@&ﬂ% 3B ed
fromthe group.consi.sting.of SEQ LD NOS. : . 21, : 1, 59,
67, 75, 83, 9%@‘281?@@,"alag"lgé‘?%"%ﬁf’é%%f’é'\l‘%?%l?‘ §ﬁ¥ huinvhriaBlérrcgion lf%éﬁcgeg | acki ng

a signal sequefEehe group REnddtigllddy or antigen- bi nding portion thereof

according to claim1, wherein . .
? i) a light chain variable region of an antibody selected from

the group consisting of 3.1.1, 3.1.1L-1.4M-1.83V, 7.1.2, 10.8.3, 15.1.1, 21.4.1,
21.2.1,22.1.1,23.5.1,23.25.1,23.28.1, 23.28.1L-C92A, 23.29.1 and 24.2.1;

ii) alight chain variable region comprising an amino acid
sequence selected from the group consisting of SEQ ID NOS: 4, 12, 20, 28, 36, 44,
52,60, 68, 76, 84‘, 94 and 100, or said amino acid sequence lacking a signal

sequence; and
iii) alight chain variable region encoded by a nucleic acid

sequence selected from the group consisting of SEQ ID NOS: 3, 11, 19, 27, 35,43,
51, 59, 67, 75, 83, 93 and 99, or said encoded light chain variable region lacking a

signal sequence.

5. The antibody or antigen-binding portion thereof according to claim 1,

wherein
(a) said heavy chain comprises the amino acid sequence of aheavy
chain variable region selected from the group consisting of
i) aheavy chain variable region of an antibody selected

from the group consisting of 3.1.1, 3.1.1H-A78T, 3.1.1H-A78T-V88A-VI7A,



(a) said heavy chain conprises an am no acid sequence selected fromthe
group consisting of WO 03/040170 PCT/US02/ 36107 - 149 1) a heavy chain of
an anti boap oselaci ed fromthe group consisting of 3.1.1, PBTAISMBATBT,

3. 1. 1H A78T- V88A- VO7A, 7.1.2, 10.8.3, 15.1.1, 21.4.1, 21.2.1, 22.1.1,
22.1.1H C109A, 23.5.1, 23.25.1, 23.28.1,128.28.1H DI16E, 23.29.1 and
24.2.1; ii) a heavy chain conprising an am no acid sequence selected from
the group consisting of SEQ ID NOS: 6, 14, 22, 30, 38, 46, 54, 62, 70, 78
and 86, or saitlamh®3ati.dlstlyhdneb2iladkl Ag2hl dFgak09ASGuehdd:25hd iii) a

heavy chain e \ uel e [ nce selected fromthe group
consi sting of r%z%ﬁfﬁgﬁ(@ﬁ@@?ﬁ?’g?l%ﬁg%% > 45 53, 61, 69, 77 and 85, or
sai d encoded heavy chai n | ackiingheaihaml vasiebleeagion compriging as amthosavidho aci d
sequence may have up to six conservative ., am nQ aci Ihstitut ng/ or
four non- conseeqERTos selapirth omche srapsPrnsigig of SHQ ﬁ?m%@ﬁos@bgga @ugé’ons
therefrom or Sad &4l ¢ I i A6 &a At BeBiaguanssl

sel ect ed fron%(ott’) %’%dr’gﬁbéggﬁ’s%?lb%&gmr)ﬁg |lgﬁta cﬁa n of gn gnti ody

sel ected fromdeleergepand consisting of 3.1.1, 3.1.1L-L4M L83V, 7.1.2,

10.8.3, 15.1.1, 21.4.1, 21.2.1, 22.1.1, . 23.5.1, 23.25.1,.23.28.1 .
23.28. 1L- C92A, 23.29.1, 23. 291}11L@1F@f’721@%831?iﬂ%¥e§}°“i‘?“fo‘iedﬂ?yg%?“‘%%?ﬂd

conprising an j ' I : ou nsi §3,igg of
SEQ | D NOS: 8@%&5%&%5&%@%%%6@%% g%%@gqsm gﬁg’ %2, or sgi d
am no aci d seqege6d,d8k8 h@9a9ki9§mall 93 cepuseitoamcodadcheaiy Fhain vhrghte teigiinn
encoded by a nucl.eic acid sequence selected fromthe group consisting of
SEQ I D NOS: 7,laqlgng ggignghseqy@ice,7 55 g3, 71, 79, 87 and 101, or said

encoded light chain | ackigef thé ddtlo KEAANEGRes WhEHi@hehvy@heinaatigleaci d
sequence nmay have up to six conservative ‘am no acid substitutes and/or

four non- conserg@nimay bavieny tasixconsereativieanyno agid sehstignions end/obour BeR-i ons
therefromin each o

R N L
e o 3550003 P stugnie ek omat g
chain variable region selected from the group consisting of
i) alight chain variable region of an antibody selected from
the group consisting of 3.1.1, 3.1.1L-L4M-L83V, 7.1.2, 10.8.3, 15.1.1, 21.4.1,
21.2.1,22.1.1,23.5.1,23.25.1,23.28.1, 23.28.1L-C92A, 23.29.1 and 24.2.1;
ii) alight chain variable region comprising an amino acid
sequence selected from the group consisting of SEQ ID NOS: 4, 12, 20, 28, 36, 44,
52, 60, 68, 76, 84, 94 and 100, or said amino acid sequence lacking a signal
sequence; and
iii) a light chain variable region encoded by a nucleic acid
sequence selected from the group consisting of SEQ ID NOS: 3, 11, 19, 27, 35,43,
51,59, 67, 75, 83, 93 and 99, or said encoded light chain variable region lacking a
signal sequence;
wherein the amino acid sequences of said light chain variable region

may have up to six conservative amino acid substitutes and/or four non-

conservative amino acid insertions, deletions or substitutions therefrom.

6. The antibody or antigen-binding portion thereof according to claim 5,

wherein



- 150 i) a heavy chain of an antibody selected fromthe group consisting
of 3.1.1, 3.1.1H A78T, 3.1.1H A78T-V88A-VO7A, 7.1.2, 10.8.3, 15.1.1,
21. 4.1, 2402304012¢. 1.1, 22.1.1H CL109A, 23.5.1, 23.25.1, 2BCI8IS12/3487 28. 111-
D16E, 23.29.1 and 24.2.1; ii) a heavy chain conprising an am no acid
sequence selected fromthe group consistidg of SEQ I D NOS: 6, 14, 22, 30,
38, 46, 54, 62, 70, 78, 86, 90, 92, 96 and 98, or said am no acid seguence
| acking a signal sequence; and iii) a heavy chain encoded by a nucleic
aci d sequence sel ect ed (§r sid heryyghainsompnisesshe aginer acahesquendeosa hsavy 3 21,
29, 37, 45, 53, .61, . .69, 77 5 1, . r said encoded heav
chai n | acki ngcr&al]%ivﬁlﬁ%hqe tesgéod'{jsgﬁe&e;dqﬁqm?lbe)grg% %Sﬁq}sglﬁ% 0ghai n conprises the Y
anm no aci d sequence sel ect edj) hhemnt dirgvelapleaogion sf amgntifody pelacted ght  chai n
of an antibody selected fromthe g{iugl consi st1ng_of

b + B

0 . ,
3. 1. 1L- L4M L8%wm theroup copsigting off 1PAZ8TY, 3-12-%H2AZ§T%/23.]81¥Y,97A23. 5.1,
23.25.1, 23.28. - Q92 1, 123 2PrkroBh74Ksand334.12. 1; ii) a
i ght chain c%r)%%’i@%ngqér‘%l'%f%ah%l’a%f?zd?’zzéquule’ﬁ%'el'glgljdglco?;e%dégfsflém t he group
consi sting of 2SBQ 1, 23 NESH-B16BMR23.29H adP24.2Q; 48, 56, 64, 72, 80, 88 and

102, or said am no acid sequence, | ackjng a,signal. sequence; and. iii%d a
light chain encoded by a nucliBi &hefy haiR JAERLE rosLn COURIFRE BHATRE 26 oup

consi Sting. of ROy} PN o sl oSHhscATor B0 BINORR0, 1015, 76 348,and

101, or said chair n”l acking a~sign sequence. 9. The anti body
or anti gen- bi 5dj 5% G6074,i82090,102r 66 inhey; @r daidgmiino ey seenesf laclingp Fignal 8,

wherein said anti body qr antigen-binding portion thereof conprises a heavy
chain accordiﬁ&mﬁﬁcﬁéydand a light chain according to (b). 10. The anti body

or antigen-binding portion thgy gafeaReaRitN Htblddresionicitdded Byaafrlelc idie
anti body or portion thereof conprise€s a heavy chain and a I‘i‘?ght chain, and
wher ei n t he anseqenaesdededjfremdbs gwip chesitimg\of SERRIMNARY 1 Pgh 28133 flar e

sel ected fromthe_gro opsi Sti - WD .03/04 .- 151
a) the amino 46 67,%(3'38@6@%#91 hggﬂ‘géwréﬁl AN eé%[%?i\g%ﬂﬁ%yﬁgﬂé%%%glggquence
of the |ight qg‘gghgg RfigRatkeduenbsd; drhe am no acid sequence of the heavy chain
and the am no aci _ _ .
(b) said light chain comprises the amino acid sequence of a light
chain variable region selected from the group consisting of
i) a light chain variable region of an antibody selected from
the group consisting of 3.1.1, 3.1.1L-L4M-L83V, 7.1.2, 10.8.3, 15.1.1, 21.4.1,
21.2.1,22.1.1,23.5.1, 23.25.1, 23.28.1, 23.28.1L-C92A, 23.29.1 and 24.2.1;
if) a light chain variable region comprising an amino acid
sequence selected from the group consisting of SEQ ID NOS: 4, 12, 20, 28, 36, 44,
52, 60, 68, 76, 84, 94 and 100, or said amino acid sequence lacking a signal

sequence; and

iii) a light chain variable region encoded by a nucleic acid
sequence selected from the group consisting of SEQ ID NOS: 3,11, 19, 27, 35, 43,
51, 59, 67, 75, 83, 93 and 99, or said encoded light chain variable region lacking a

signal sequence.

7. The antibody or antigen-binding portion thereof according to claim 1,

wherein

(a) said heavy chain comprises an amino acid sequence selected

from the group consisting of



sequence of the light chain of 7.1.2; c) the am no acid sequence of the
heavy chain and the am no acid sequence of the |ight chain of 10.8.3; d)
t he am nowesBd4Eequence of the heavy chain and the am no &crrdiSozaqoence of
the light chain of 15.1.1; e) the amno acid sequence of the heavy chain
and the amno acid sequence of the lightgehain of 21.4.1; f) the am no
aci d sequence of the heavy chain and the am no acid sequence of the |ight
chain of 21.2.1; g) the am no_ acid sequence of the heavy chain and the
anino acid sequence of the |li)gmea&hahain@fam@tﬂzosiySﬂyct?‘iﬁoa}ﬁhﬁ&%i d

sequence of the eay, o@;‘.ﬁ{‘%@.’lﬁ-wﬁaﬂgﬁ-&?éf'-vs%%q pae7ah, 18841 ot chain

of 22. 1. 1 HEHS an no aci'd sequence o & 'héavy chain and

the amino aci dis peqience2i0f. 1141 1] Tht . 1Hh@1099723281,231L5.5, 23R8, adi2Rd Haci d
sequence of the heavy chain and the am no acid sequence of the light chain

of 53. 25. 1; k)DNf% zﬁrﬁ9ﬂba@c2”d2-ééquence of the heavy chain and the anino
aci sequence of the |ight chaj =10y L equence of
Wéﬂe O chain 28m ngglétaﬁgﬁwn?%%ﬁ@ s@ftbfcesed

t he heavy chain and the am no ‘act d sequenc t chain of

23. 28. 1L- CO2A; selgctddfeoratiidgroas cehsitiog eASEQAD NOS: hebly $2c33i38, 4md41 6 ami no
acid sequence_of the light chain of 23. 28%5-6&[)16& n) the am np acid
sequence of th& ﬁé&%}?.géi‘%sﬁ}deﬁ%n? Reld SRANFECR NS SSIRIRhSEUEHCS HE | i ght chai n
of 23.29.1; o) the am no aci di}i]iz_eaqﬁla%wghﬁfl eﬁg&e@g?%ugf@_@g fidfdubhe am no
acid sequence of the light chain of"24.2.1; p) the am no acid sequence of
t he heavy chai seletad frdme tiengroop ecisibting e SEQI® WOSt hiel3,i24h29, SAadh 581 61,

3.1. 1H A7S8T; /0 70 PCT/ US 36107, .- 152 the am no acid sequence
of the heavy z&%& aaﬁg t HS) nﬁB‘Qeﬁ_c}fe&VYQ é@ﬁg@g&%@ﬁzsﬂuaﬂ%%hai n of q3. 1.
1H- A78T- VBBA- VOTA, T) th@h&@dx@i@@hﬁo%@ﬂ%&@@c@ha@hﬂv@agwaﬁ ahderaiitet he
amno acid sequence of the Iight chain of 3.1.1L-L4M L83V; and s) the

am no acid sequemoecissubktitutes and/orfear nompenservetigprrminossidyinsertions,
deletions or substitutions therefrom; or
(b) said light chain comprises the amino acid sequence selected
from the group consisting of
i) alight chain of an antibody selected from the group
consisting of 3.1.1, 3.1.1L-L4M-L83V, 7.1.2, 10.8.3, 15.1.1, 21.4.1, 21.2.1, 22.1.1,
23.5.1,23.25.1,23.28.1, 23.28.1L-C92A, 23.29.1, 23.29.11-R174K and 24.2.1;
ii) alight chain comprising an amino acid sequence selected
from the group consisting of SEQ ID NOS: 8, 16, 24, 32, 40, 48, 56, 64, 72, 80, 88
and 102, or said amino acid sequence lacking a signal sequence; and
iii) a light chain encoded by a nucleic acid sequence
selected from the group consisting of SEQ ID NOS: 7, 15, 23, 31, 39, 47, 55, 63,
71,79, 87 and 101, or said encoded light chain lacking a signal sequence;
wherein said amino acid sequence may have up to six conservative
amino acid substitutes and/or four non-conservative amino acid insertions,

deletions or substitutions therefrom in each of the CDR regions of the light chain.

8. The antibody or antigen-binding portion thereof according to claim 7,

wherein

(a) said heavy chain comprises an amino acid sequence selected

from the group consisting of



sequence of the light chain of 23.29.1L-R174K; wherein the am no acid
sequences of the heavy and light chains nmay each have up to six

conser vatwoa3amilm® aci d substitutions and/or four non- CcOREEMTSAL/B6487 am NO
acid insertions, deletions or substitutions therefrom 11. The anti body or
anti gen-bi nding portion thereof accordi-ngsio -cl aim 1, wherein the antibody
or portion thereof conprises a heavy chain and a |ight chain, and wherein
the am no acid sequences of the heavy chain variable region of said heavy
chain and the |ight chain variabheavyhiinefap asizhedyisplgpicd fiom hegrdisel ect ed
from the group consiski fi: e ' i 1 c ligated fromthe
group consisti%ﬁmgﬁng Tﬁcgﬂtg?%ggﬁ96§gﬁgggg?‘gﬁgeﬁﬁzgéZﬂzglg%fg sequence

sel ected fromtye1gro4p, 2LensiE1i1ngR.0fl HSEQIA 29061, 28.20H 2348. hR31Me Faimi no
aci d sequence of SE?IIDP«) 10 and the amino acid sequence of SEQ I D NO
12; c) the ami RSBRALESbanbAbdlof SEQ ID NO 18 and the amino acid

sequence of SEQ 1D NG 20 d) i b AR ARy 6hABAUANEAOLBROURIC. 26 and

the ami no acid sequence of S= e am no aci d sequence of
SEQ I D NO 34 asttddfeoranhdgroap consisiingloé SEE) I NSBQ6) B,190, 38638, 49, S¥hé2,ani no
acid sequence of SEQ ID NO 42 and the am no acid sequence of SEQ I D NO
44; g) the an1ﬁQ>7§c$Q® We dHARISS) HPEHERIE R q@“r“&&%‘cgmgsﬁ%%fi g of SEQ
ID NCs: 50 andg ge@c@d?ﬁ(pe am no acid sequence of SEQ ID NO 52; h) the

am no acid sequence df SEQ ID NO 58 and the amino acid sequence of SEQ ID
NO 60; WD 03/040170 PCT/ US02ii)6d B&avy-<chdisIncodedibys: ruslaivacid selusaefuence

261 0 sequence. Ui Gamdhomonn contotg of SHRIENGR, Sof Bt N ebland |
100; and j) thggami g9 @ChHE BeGeNCE: ofid SEQIEPhNPy cldinaatiddesigmdlno aci d

sequence of SEQ’I'D'NG 78;" wherein said am no acid sequences optionally
| ack a signal ssgesecer and wherein the am no acid sequences of the heavy

S0, chai e T cach, Dok e B SRS VI s LB A

from the group consisting of

i) a light chain of an antibody selected from the group
consisting of 3.1.1, 3.1.1L-L4M-L83V, 7.1.2, 10.8.3, 15.1.1, 21.4.1, 21.2.1, 22.1.1,
23.5.1,23.25.1,23.28.1, 23.28.1L-C92A, 23.29.1, 23.29.1L-R174K and 24.2.1;

ii) alight chain comprising an amino acid sequence selected
from the group consisting of SEQ ID NOS: 8, 16, 24, 32, 40, 48, 56, 64, 72, 80, 88
and 102, or said amino acid sequence lacking a signal sequence; and

iii) a light chain encoded by a nucleic acid sequence

selected from the group consisting of SEQ ID NOS: 7, 15, 23, 31, 39, 47, 55, 63,
71, 79, 87 and 101, or said encoded light chain lacking a signal sequence.

9. The antibody or antigen-binding portion thereof according to any one of
claims 1-8, wherein said antibody or antigen-binding portion thereof comprises a

heavy chain according to () and a light chain according to (b).

10. The antibody or antigen-binding portion thereof according to claim 1,
wherein the antibody or portion thereof comprises a heavy chain and a light chain,
and wherein the amino acid sequences of the heavy chain and light chain are

selected from the group consisting of:



acid insertions, deletions or substitutions therefrom 12. The anti body or
anti gen-bi nding portion thereof according to either of <clainms 10 or 11,
wher ei n tWe oatwsiibody or portion thereof does not have anyPCTArse®saati ve
am no acid substitutions or non-conservative am no acid insertions,

del etions or substitutions therefrom 13357he anti body according to claim
1, wherein the antibody is selected fromthe group consisting of 3.1.1,
3.1. 14 A78T, 3.1.1H A78T-V88A-VO7A, 3.1.1L-1L4M L83V, 7.1.2, 10. 83
15.1.1, 21.4.1, 21.2.1, ®2hgaminpgidseupeceed e hepgy shain apgthegmino sejd og 1

23.28. 1L- CO2A, 23. 28, %@%%ﬁ%ﬁ? 23%{)?1 }L- Co2A, 23.29.1, 23.29.1L-R174K and
24.2.1. 14. THEIYRET B ST Q&H1 01 ndi ng portion thereof according to
any one of clains 1-13,p)Wheksiid idesathdeadtholicapgchainnnd eraaaho bad at

| east one property selected fromthe group consisting of: a) does not bind
to mouse, rat ,segergcantihsdighbeiiin off.£€il's; b) binds to hunan, cynonol gus

and/or rhesus B cells: <) BBaph P RiEMMMerr DI Bnihaha i Aind saat 100

times greater than its receptor activator of nuclear
factor-kappa BefiRANKDf thé-1ikBBchaf:CBf 1BFP; tunor necrosis factor receptor-1

(TNFR- 1) and tunor necrgsis factor., receptor-2 (TNFR-.2); bi.nds to CD40
with a KD of 4 x 10-10 Mothejagaro a%sismlén‘%rmoféh?hﬁgaéﬁ/éﬁ?l&ran ORgf of 2

x 10-4 or snalgeaﬁéntcg\gf%’g/l%ﬁpya@nEp}'l]y.p@Z/ 36107 - 154 f) inhibits tunor
n the

growh in vivo i presence o uman T cells and/or human dendritic
cells; g) inhibits the gfoththnofo & Eequesiedfitee heavychainand e ampseneld of

human i mmune cells; h) increases ression of ICAM MHC-11, B7-2, CD71,
CD23 and/ or @?‘ienﬁﬁo%ﬂ‘@q@?@é%o ?Pﬁgman B-cells: i) increases secretion

of 1L-12p40, IL-12p70 ang/@E alpknBachysdqubm of @RI Kbak{ cRaifi 8hd Hie aminé BEGeases
expression of ICAM MHC-II, B7-2 and/or CD83 on the surface of human

dendritic cel | sgudiceiofitiredigheshax pf 262ilon of interferon-gama by human T
cel S cauring allogenic ot bl 3h) 284 sdduehtd HnbHORY SRAml bPhREER O
sequence of the light chain of 22.2.1;
h) the amino acid sequence of the heavy chain and the amino acid
sequence of the light chain of 22.1.1H-C109A;
i) the amino acid sequence of the heavy chain and the amino acid
sequence of the light chain of 23.5.1;
j) the amino acid sequence of the heavy chain and the amino acid
sequence of the light chain of 23.25.1;
k) the amino acid sequence of the heavy chain and the amino acid
sequence of the light chain of 23.28.1;
1) the amino acid sequence of the heavy chain and the amino acid
sequence of the light chain of 23.28.1L-C92A;
m) the amino acid sequence of the heavy chain and the amino acid
sequence of the light chain of 23.28.1H-D16E;
n) the amino acid sequence of the heavy chain and the amino acid
sequence of the light chain of 23.29.1;
0) the amino acid sequence of the heavy chain and the amino acid
sequence of the light chain of 24.2.1;

p) the amino acid sequence of the heavy chain and the amino acid

sequence of the light chain of 3.1.1H-A78T,;



m binds to an epitope of human CD40 contained in domain 1 or domain 2 of
the extracel lul ar domain of CD40; and n) binds to an epitope of human CD40
cont ai nedwpr3gerrad n 2 or domain 3 of the extracellul ar decaiusowse1iCD40. 15.
An anti body or antigen-binding portion thereof that binds specifically to
and activates human CD40, wherein the anispody or portion thereof has at

| east one property selected fromthe group consisting of: a)
cross-conpetes for binding to CD40 with an anti body selected from.the
group consisting of 3.1.q), thg aming-poiyseruenge of thelhgaxy ghraiygpdt o acid

3.1.1L-L4M L83V, 7.1.2, .1 . g 1 oo, 2.1, 22.1.1,

2211 T ClooA seippbe ot e gight iafh of 51 Spra78bybsheyitac, b 52 00t D16E,
23.28.1L- C92A,  23. 29. 1,1) 2ABe 2Minolacid Rudtls ofitteh 4v cliain bid thendsne acid he sane
epi tope of CD40 as an anti body sel ected from%}.he group consi sting of

3.1.1, 3.1.1H-sag@nce of thedighpdigin BB AIYIAM-1B3V; #pd ™| aM 183V, 7.1. 2,
10.8.3, 15.1.1, 21.4.1, é%ﬁlggﬁlﬂf%l%g]quséézoéflﬁeg% %ﬁalngﬁdﬁleja:mmgaelgg: 1,

23.28.1, 23.28.1L-C92A 1L- C92A, 23.29.1, 23.
. 29. 1L- Rl 74K s26endd oPthk;lighCclkidd 6AZBLINI PRI/7ERO2/ 36107 - 155 c¢) binds to

CD40 with substantially the sape KD as.an anti bo sel ect.ed,fr.om t he group
consisting of 3.1.1, 3. 1Wheeinheramoac eﬂ"}%fﬁ?%g‘ﬁie h¢gey g ?gf{ ARSI [83V.

7.1.2, 10.8.3, Bodrisedbifo drnin A chbstARtidus ki /S E0BA0n23. 5. 1,
23.25 1. 23. 28"13%?}1%‘%6.1?8%1 ’5%%“53%%%%%%1.“&50165 53.28. 1. C92A, 23.29 1.

23. 29. 1L- R174Komsetv@ikeZaniino avid iojertonsddeletionepn subsfitutiossithstedion al |y the same
off rate as an antibody selected fromthe group consisting of 3.1.1,
3.1. 1H A78T, 3.1.1H A78T- V88A-V97A, 3.1.1L-L4M L83V, 7.1.2, 10.8.3,

15.1.1, 21.4.1, 21. 2 IthZghithody or Adigkn-biididdSion Tebeok act3did 1d claid@128. 1,
23.28. 1L- C92A, 23.28 1H DL6E, ~ 23, 28 1L- CO2A, 23.29.1, 23.29.1L- RI74K and

24.2.1. 16. Thehemini thedytimdyampbrjin-thereef cogpsises 3 bervysBriasnd adtedt Ty to
TGE. “an | gA or SHLRER foREin 5 SAUPieRueL o B efaiEkexBR of 804 B
fragment, an FgaRy)RaihaaMITight 8RaifrvafifA@regivn ofdafi lighk ehait hei seleatetliftvody, a
humani zed anti body, a chineric antibody or a bispecific antibody.
the group consisting of:
a) the amino acid sequence selected from the group consisting of
SEQ ID NOS: 2, 90 and 92, and the amino acid sequence selected from the group
consisting of SEQ ID NOS: 4 and 94,
b) the amino acid sequence of SEQ ID NO: 10 and the amino acid
sequence of SEQ ID NO: 12;
¢) the amino acid sequence of SEQ ID NO: 18 and the amino acid
sequence of SEQ ID NO: 20;
d) the amino acid sequence of SEQ ID NO: 26 and the amino acid
sequence of SEQ ID NO: 28;
e) the amino acid sequence of SEQ ID NO: 34 and the amino acid
sequence of SEQ ID NO: 36;
f) the amino acid sequence of SEQ ID NO: 42 and the amino acid
sequence of SEQ ID NO: 44;
g) the amino acid sequence selected from the group consisting of
SEQ ID NOS: 50 and 96 and the amino acid sequence of SEQ ID NO: 52;
h) the amino acid sequence of SEQ ID NO: 58 and the amino acid

sequence of SEQ ID NO: 60;



17. A pharmaceutical conposition conprising the antibody or portion

t hereof according to any one of clainms 1-16 and a pharmaceutically

accept ablwo osasrrer. 18. A nethod of treating cancer in aPoinsn2/sdivh an
anti body or antigen- binding portion thereof that specifically binds to and
activates human CD40, conprising the stggsof. adm nistering to the human an
anount of the antibody effective to treat said cancer. 19. A nethod of
treating a patient in need thereof with an anti-CD40 anti body or

anti gen- bi ndi ng portion 1) Hbe ewino asiheqireiasgelehied Stoapthsferewmeamsistiag Phg to

the patient a Lye of ..t he .ant i.body accor di e of

clainms 1- 16 %fém%ér?@%@ﬁ# 85{1 th&?ﬂ%%ﬁ?lﬁéﬁa{‘c? C%Teg?"ﬁ‘?r}%‘.g‘%\%] 37840170

PCT/ US02/ 36107;onzisdmbof 200 1B N®Sheglaef 10®0hanci ng an i mmune response in a

human in need thereof, conprising the step of adm nisteri Igg to the, patient
§

an effective anount of DHhe aminduasidsegperastal $EQ HY N 1¢ a96ths ¥RNeREIde of

according to any._one { .1.. 16 or the pharmaceutical conposition of
claim17. 21. Sﬁﬁu?%cglogglea fBﬁ}ﬁ‘l%lg’ne t hat produces the antibody or said

antigen binding powhéem dalieasiab asidoaequbnogs éioanlty twk acfgnal siqpenck-ahé or t he
heavy chain or light chain of said antibody or said partion thereof. 22.
The cel | |ine whesindhegming acidsequences phthe heapiransslishh chaips Bay fadi e PRy

fromthe group, ¢ .SLi 0, I : ; T= s VOTA,
3.1.1L- L4M L8@6@‘?4@?@?9&%5‘%&8%“%‘&“??tﬂf?&é}*f%% fify g nl&h%@%ﬁf\éﬁﬁﬁb

22. 1. 1H CL109A, aci®@ihsbrtibns, 2Blefibnd or sABstRBtidns tR&e/Bm1L- C92A, 23. 28. 1H DI16E,
23.28. 1L- CO2A, 23.29.1, 23.29.1L-R174K and 24.2.1, or wherein the anti body
has the same ami no acid sequences thereof. 23. An isolated nucleic acid

mol ecul e t hat Corrpri%?’f}é@arﬂfﬁ%hfio?aﬁ%eﬂéorieo g&@i%nttﬁ@éqf%e&ﬁ‘éﬁ%_t& BEndeAvY

chain or an antigen ndi ng portion r the Tight chain or an
ant i gen- bi ndi ngaipey 10 @nl It, kéeeedt thefantibodyndripodibn thereahddagenat biviedingg porti on
t hereof according to.any one of claips 1-16. 24. The isol ated.nucl eic acid
nol ecul e accor %ﬁrﬁﬁr"%"ec%/%’inﬁ\a%l, S“&ﬁngé‘i’Iﬁ O FEN-CABRA LAY FETY Y LEitens,

conpri ses a nugligidnsatsGbstitfitasarRrsRInect ed fromthe group consisting of:
a) a nucleic acid sequence encoding the am no acid sequence of the heavy

chain or the antigen-binding portion thereof of the anti body sel ected from
ghi %[?Up consi sti n?B.OIth’ an]tib%’dy‘?a"cclo'r&fﬁlé'tbb?c -all_fm i‘ wﬁérei%t eA Zu%ﬁ)'o\é?%éb‘ée\{&%é%
from the group consisting of 3.1.1, 3.1.1H-A78T, 3.1.1H-A78T-V88A-VI7A,
3.1.1L-L4M, L83V, 7.1.2,10.8.3, 15.1.1, 21.4.1, 21.2.1, 22.1.1, 22.1.1H-C109A,
23.5.1, 23.25.1, 23.28.1, 23.28.1L-C92A, 23.28.1H-D16E, 23.28.1L-C92A,
23.29.1, 23.29.1L-R174K and 24.2.1.

14. The antibody or antigen-binding portion thereof according to any one
of claims 1-13, wherein the antibody or portion thereof has at least one property
selected from the group consisting of:

a) does not bind to mouse, rat, dog and/or rabbit B cells;

b) binds to human, cynomolgus and/or rhesus B cells;

¢) has a selectivity for CD40 that is at least 100 times greater than
its selectivity for receptor activator of nuclear factor-kappa B (RANK), 4-1BB
(CD137), tumor necrosis factor receptor-1 (TNFR-1) and tumor necrosis factor
receptor-2 (TNFR-2);

d) binds to CD40 with a Kp of 4 x 107° M or less;

¢) has an off rate for CD40 of Korof 2 x 10" or smaller;



L4M L83V, 7.1.2, 10.8.3, 15.1.1, 21.4.1, 21.2.1, 22.1.1, 22.1.1H C109A
23.5.1, 23.25.1, 23.28.1, 23.28.1L-C92A, 23.28.1H D16E, 23.28.1L-C92A,
23.29. 1, wP3d3A:170- R 174K and 24.2.1; WD 03/040170 PCT/ USeerasanisior 157
b) a nucleic acid sequence encoding the am no acid sequence of the [ight
chain or the antigen-binding portion therggf of the antibody selected from
the group consisting of 3.1.1, 3.1.1H A78T, 3. 1. 1H A78T-V88A- VO7A,
3.1.1L-L4M L83V, 7.1.2, 10.8.3, 15.1.1, 21.4.1, 21.2.1, 22.1.1, 22. 1. 1
H C 1 09A, 23.5.1, 23.25f)inhd#s Andr, gro8tid. vble-iadizpregdice 81 hnpl GEells
23.28. 1L-CO2A, 23.29.1, .23..29. |-Rl 74K and 24.2.1; c) a nucleic acid

of st < el

sequence encod equence of selected fromthe group

consi sting of SEQ I D NGS; ?)anhiﬂits fhe gPowth®f CI0-gdbitivkGumbss in thdabséioe 044, 26,
28, 30, 32, 34, 36, 38, , 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62,
64, 66, 68, 70humanimmungecllsy8, 80, 82, 84, 86, 88, 90, 92, 94, 96, 98, 100

and 102, or said am no i.d sequence | acki i | €; d d a
nucl ei ¢ aci d sequence se?’gd{“gaasg? 8’f'ﬁr‘fsﬁlecmgor 3@%@0@?&2@ ]r%z?zg@@quag NCS: 1,
3, 5 7, 9, 1ind/d3CDYP onlife sukfice dthudadh Baklls;27, 29, 31, 33, 35, 37, 39,
41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 71, 73, 75, 77,
70, 81, 83, 85, 87, 89, lpmcrgses weretionof Holpdy, Hod2pAhandion i By human
conpri si ng thed%tféic%llgd d nol ecul e according to either of clains 23 or
24, wherein the vector dptionally conprises an expression control sequence
operably linked to the nygliresecixprassibrodl@AM OIHE-MABT-2@atlor CRY§Bransi ng
the vector according to_claim?25 qor the nucleic acid nolecule according to
either of clai Hte 9sfags obmandendrigeellel of naki ng an anti-CD40 anti body or

ant i gen-bi nding portion k?hﬁér%gﬁfef e)?@g%{dnséﬂﬂtegii&r?étge{&rﬂﬂ?wﬁmﬁgﬂ et |

according to claim26 or the ¢ accor o clalm?21 under
sui t abl e condi during aldegdnicetiondationg sai d anti body or anti gen-bi ndi ng

portion. 28. A non-human_transgenic jmal or transgeni ant conpri sing
the nucleic acid accor dilh%mfdé%ﬁﬂaﬂgﬁf PR uﬂ@fﬁ?“’)dkhe_rei n the
non- human transgeni ¢ anigphiQEk 1d Méﬁ%ggb?glghﬁ{@m&%ﬁtﬁﬁﬁﬁ i$ @biHlainucdrei C

acid. WO 03/040170 PCT/USO2/ 36107 - A net hod of making an

anti body or antdogem bhofidiereygtrpmiinlapdomhieradéiD4%; ked specifically binds to

human CD40, compri sing t QS bsi}lgsp to%];l elpl g}%eaottl hrlll%atn%40 contained in domain 2 or

domain 3 of the extracellular domain of CD40.

15. An antibody or antigen-binding portion thereof that binds specifically
to and activates human CD40, wherein the antibody or portion thereof has at least
one property selected from the group consisting of:

a) cross-competes for binding to CD40 with an antibody selected
from the group consisting of 3.1.1, 3.1.1H-A78T, 3.1.1H-A78T-V88A-V97A,
3.1.1L-L4M, L83V, 7.1.2, 10.8.3, 15.1.1, 21.4.1,21.2.1, 22.1.1, 22.1.1H-C109A,
23.5.1,23.25.1, 23.28.1, 23.28.11L-C92A, 23.28.1H-D16E, 23.28.1L-C92A,
23.29.1, 23.29.1L-R174K and 24.2.1;

b) binds to the same epitope of CD40 as an antibody selected from
the group consisting of 3.1.1, 3.1.1H-A78T, 3.1.1H-A78T-V88A-VI97A, 3.1.1L-
L4M, L83V, 7.1.2, 10.8.3,15.1.1, 21.4.1, 21.2.1,22.1.1, 22.1.1H-C109A, 23.5.1,
23.25.1,23.28.1, 23.28.1L-C92A, 23.28.1H-D16E, 23.28.1L-C92A, 23.29.1,
23.29.11-R174K and 24.2.1;



anti body fromthe non-human transgeni c animal or transgenic plant according
to claim28. 30. A nmethod of treating a subject in need thereof with an
ant i body wp 03amtirgen- bi ndi ng portion thereof that specifi earlusobsdids to
human CD40, conprising the steps of (a) administering an effective anmount
of an isolated nucleic acid nolecule engaeding the heavy chain or the

anti gen-binding portion thereof, an isolated nucleic acid nolecule
encoding the light chain or the antigen-bindin portion thereof, or both
the nucleic acid nol ecul @sbiadstedCRG0 whth sibgjmti ﬁéhm%@ﬁﬂKbﬁ%mlﬁéﬁVQYchain or

anti gen- b|nd|n th f

nol 1(_'a.(:ul e. h %kg’ dntjé ?’Wg{’ﬁeﬁ%}ﬁlsﬁﬁﬁ(ﬁ%ﬁa? ﬁ%ﬁg‘ygqﬁ}ﬂﬁsg;n nd| ng
portion ther s el I t

wherein the aﬁ??%%giqlor por%?%K’?hgigg§3cgsag?%%ﬁUJWBZESZMggg?iEEﬁg a
light chain, aGt0%he3el.h 2305.1,24i28l, 3828 1&5@%&@%&%%@ &hai n and
thga | i ght chal §??@s%?%% {ﬁ-ﬁ%ﬁ]?%nd%%ulpa &>n5| sting of: a) the am no

aci d sequence ami no aci d sequence of SEQ I D NO
8; b) the am no acid seqa)eﬁﬁﬁs@f CBEQwifh SNEktarlhllyathelsdnixeoffast apamci d

sequence of SEQ | D NGO 16, t he am no acid sequenc 2 and
the anino aci wt@@ém&ﬁe@e@frose@ BrouREongistingHf %ﬂé %Hﬁﬁo‘&a%:_ g ]ISBE}

SEQ I D NO 30 I e) the
am no acid sequ gfge‘t’%fAé’ng?f%&fquqﬁh% lgra%loﬁaﬁi:?dzlgau%ggle of SEQ

| D NO 48. 22.1.1H-C109A, 23.5.1, 23.25.1, 23.28.1, 23.28.1L-C92A, 23.28.1H-D16E,

23.28.1L-C92A, 23.29.1, 23.29.1L-R174K and 24.2.1.

16. The antibody or antigen-binding portion thereof according to
any one of claims 1-15 that is

a) an immunoglobulin G (IgG), an IgM, an IgE, an IgA or an IgD
molecule, or is derived therefrom; or

b) an Fab fragment, an F(ab), fragment, an F, fragment, a single
chain antibody, a humanized antibody, a chimeric antibody or a bispecific

antibody.

17. A pharmaceutical composition comprising the antibody or portion
thereof according to any one of claims 1-16 and a pharmaceutically acceptable

catrier.

18. A method of treating cancer in a human with an antibody or antigen-
binding portion thereof that specifically binds to and activates human CD40,
comprising the step of administering to the human an amount of the antibody

effective to treat said cancer.

19. A method of treating a patient in need thereof with an anti-CD40
antibody or antigen-binding portion thereof, comprising the step of administering
to the patient an effective amount of the antibody according to any one of claims 1-

16 or the pharmaceutical composition of claim 17.
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20. A method of enhancing an immune response in a human in need
thereof, comprising the step of administering to the patient an effective amount of
the antibody or antigen-binding portion thereof according to any one of claims 1-

16 or the pharmaceutical composition of claim 17.

21. Anisolated cell line that produces the antibody or said antigen binding
portion thereof according to any one of claims 1-16 or the heavy chain or light

chain of said antibody or said portion thereof.

22. The cell line according to claim 21 that produces an antibody selected
from the group consisting of 3.1.1, 3.1.1H-A78T, 3.1.1H-A78T-V88A-V97A,
3.1.1L-L4M, L83V, 7.1.2, 10.8.3, 15.1.1, 21.4.1, 21.2.1, 22.1.1, 22.1.1H-C109A,
23.5.1,23.25.1, 23.28.1, 23.28.1L-C92A, 23.28.1H-D16E, 23.28.1L-C92A,
23.29.1, 23.29.1L-R174K and 24.2.1, or wherein the antibody has the same amino

acid sequences thereof.

23. An isolated nucleic acid molecule that comprises a nucleic acid
sequence that encodes the heavy chain or an antigen-binding portion thereof or the
light chain or an antigen-binding portion thereof of an antibody or antigen-binding

portion thereof according to any one of claims 1-16.

24, The isolated nucleic acid molecule according to claim 23, wherein the
nucleic acid molecule comprises a nucleic acid sequence selected from the group
consisting of:

a) anucleic acid sequence encoding the amino acid sequence of the
heavy chain or the antigen-binding portion thereof of the antibody selected from
the group consisting of 3.1.1, 3.1.1H-A78T, 3.1.1H-A78T-V88A-V97A, 3.1.1L-
L4M, L83V, 7.1.2,10.8.3,15.1.1, 21.4.1, 21.2.1, 22.1.1, 22.1.1H-C109A, 23.5.1,
23.25.1,23.28.1, 23.28.1L-C92A, 23.28.1H-D16E, 23.28.11L-C92A, 23.29.1,
23.29.11-R174K and 24.2.1;
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b) anucleic acid sequence encoding the amino acid sequence of the
light chain or the antigen-binding portion thereof of the antibody selected from the
group consisting of 3.1.1, 3.1.1H-A78T, 3.1.1H-A78T-V88A-V97A, 3.1.1L-L4M,
L83V, 7.1.2,10.8.3,15.1.1,21.4.1,21.2.1, 22.1.1, 22.1.1H-C109A, 23.5.1,
23.25.1,23.28.1, 23.28.1L-C92A, 23.28.1H-D16E, 23.28.1L-C92A, 23.29.1,
23.29.1L-R174K and 24.2.1;

c) anucleic acid sequence encoding the amino acid sequence of
selected from the group consisting of SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18,
20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62,
64, 66, 68, 70,72, 74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 98, 100 and 102, or
said amino acid sequence lacking a signal sequence; and

d) anucleic acid sequence selected from the group consisting of
SEQID NOS: 1, 3,5,,7,9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37,
39,41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 71, 73, 75, 77, 79, 81,
83, 85, 87, 89, 91, 93, 95, 97, 99 and 101.

25. A vector comprising the nucleic acid molecule according to either of
claims 23 or 24, wherein the vector optionally comprises an expression control

sequence operably linked to the nucleic acid molecule.

26. A host cell comprising the vector according to claim 25 or the nucleic

acid molecule according to either of claims 23 or 24.

27. A method of making an anti~CD40 antibody or antigen-binding portion
thereof, comprising culturing the host cell according to claim 26 or the cell line
according to claim 21 under suitable conditions and recovering said antibody or

antigen-binding portion.

28. A non-human transgenic animal or transgenic plant comprising the
nucleic acid according to either of claims 23 or 24, wherein the non-human

transgenic animal or transgenic plant expresses said nucleic acid.
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29. A method of making an antibody or antigen-binding portion thereof
that specifically binds to human CD40, comprising the step of isolating the
antibody from the non-human transgenic animal or transgenic plant according to

claim 28.

30. A method of treating a subject in need thereof with an antibody or
antigen-binding portion thereof that specifically binds to human CD40, comprising
the steps of

(a) administering an effective amount of an isolated nucleic acid
molecule encoding the heavy chain or the antigen-binding portion thereof, an
isolated nucleic acid molecule encoding the light chain or the antigen-binding
portion thereof, or both the nucleic acid molecules encoding the light chain and the
heavy chain or antigen-binding portions thereof; and

(b)  expressing the nucleic acid molecule.

31. A chimeric or human monoclonal antibody or antigen-binding portion
thereof that specifically binds to and activates human CDA40, wherein the antibody
or portion thereof comprises a heavy chain and a light chain, and wherein the
amino acid sequences of the heavy chain and the light chain are selected from the
group consisting of:

a) the amino acid sequence of SEQ ID NO: 6, and the
amino acid sequence of SEQ ID NO: &;

b) the amino acid sequence of SEQ ID NO: 14, and the
amino acid sequence of SEQ ID NO: 16;

¢) the amino acid sequence of SEQ ID NO: 22, and the
amino acid sequence of SEQ ID NO: 24;

d) the amino acid sequence of SEQ ID NO: 30, and the
amino acid sequence of SEQ ID NO: 32; and

e) the amino acid sequence of SEQ ID NO: 46, and the
amino acid sequence of SEQ ID NO: 48.



