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0 8 AUG 2006 WO 03/040170 PCT/US02/ 36107 *166166* *@0002* ANTI BODI ES

TO CD40 [0001] This application clains the benefit of Uni t?cg 612008

Provi si O%&{{&Eﬁ (i)cati on 60/ 348,980, filed Novenber 9, 2001. BACKGROUND CF
002] The CD40 antigen is a 50 kDa cel | Skfrf4gia/36107

" glycoprotein which belongs to the Tunor Necrosis Factor Receptor (TNF-R)

famly. (Stanmenkovic et al., EMBO J 8:1403-10 (1989).) CD40 is expressed

in many normal and tumor cell types, including B |ynphocytes, dendritic

cells, nonocytes, nacrophages, thymic epitlhelium endot heﬂ“‘ﬁmwﬂmul‘lmm

fibroblasts, and snooth nuscle cells. (Paulie S. et al. = nol .

| mmunot her. 20:23-8 (1985); Banchereau J. et al., Adv. Exp. Me@dsie& Biol .

378:79-83 (1995); Alderson MR et al., J. of Exp. Med. 178:669-74 (1993);
Ruggiero G et al., J. of | mmnol. 156 3737-46 (1996); Holl enbaumh D. et

al., 1. of Exp. Med. 182:33-40 (1995); Yellin MJ et aI “’W‘"MW Mﬂmmm'cyte
Biol. 58:209-16 (1995); and Lazaar A L. et al., J. 0
(1998).) 15 CD40 is expressed in all B—Iyrrphorras and |n 70% of *eahd« sol i d
tumors. Although constitutively expressed, CD40 is up-regulated in antigen
presenting cells by maturation signals, such as LPS, IL-1, IFN-y and

GVt CSF. [0003] CD40 activation plays a critical role in regulating hunoral
and cellular imrune responses. Antigen presentation w thout CD40
activation can lead to 20 tolerance, while CD40 signaling can reverse such
t ol erance, enhance antigen presentation by all antigen presenting cells
(APCs), lead to secretion of helper 0 1 AUG 20 WD 03/040170 PCT/ US02/ 36107
2 cytokines and chenoki nes, increadNTIBOBIESTOCD4y nol ecul e expressi on
and signaling, and stinulate cytolytic activity of inmune cells. [0004]
CD40 plays a critical role in B cell proliferation, maturation and cl ass
swi t ching. ( fFoy[ocm]l Témsapphcaﬁnnclaﬂe%theqfelnbﬂa(}mg&htedbmatéﬁp{o%yon@,ﬁ996) ) 5
Di sruption of the CD40 way | eads to abnormal serum

i munogl obul i n +ER{SHen aéﬂggﬁgﬁgﬁlgcﬂl\‘oyg}@keroﬁf 2604+ T cell primng, and
defects in secondary hunoral responses. For exanple, the X-linked

hyper -1 gM syndrone is BACKGROUND OF THE INVENTION

5 [0002] The CD4O antigen is a 50 kDa cell surface glycoprotein which belongs to
the Tumor Necrosis Factor Receptor (TNF-R) family. (Stamenkovic et al., EMBO
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. ét 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-vy and GM-CSF.

[0003] CDA40 activation plays a critical role in regulating humoral and cellular
immune responses. Antigen presentation without CD40 éctivation 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



a di sease associated with a nmutation in the human CD40L gene, and it is
characterized by the inability of affected individuals tom ggom

anti bodi es other 10 than those of the IgMisotype, indic ng that the

product i wa® oze@ract i on between CD40 and CD40L i s requirecddousancefifective
i mmune response. [0005] CD40 engagenent by CDAOL | eads to the association
of the CD40 cytoplasm c domain with TRAFs2 (INF- R associ ated factors). (Lee
HH et al. Proc. Natl, Acad. Sci. USA 96 1421 6 (1999) Pul I en S.S. et
al., Bi ochel ni soa/ .15 37: 1836 45 81998)

of I i ni nunol . e ANG S REGIREs, INGrEpRe - SI‘”R‘ at@‘t'y IHPleCUIPFBBfeS*Rﬁ‘E md Acad.

Sci . USA 93: 9434:.4ia (éﬁigs@ﬁnulﬁelc%'l‘ytﬁ a%tlvﬁ%'] ofimmunecdis. Bi ol . Chein.
274:14246-54 (1 9 The I nteraction with TRAFs can culmnate in the

activation of [0604] I\Emomiaysmm@llroﬂmw&/aqlhprodifaatmemmtion end albss, Proc.
Nat|, Acad. Sci.. USA 9 (1999) . erI an I J of 20

| nnnunol . 162; ¥¥Ep &?@éﬁ gt %eﬂé’ﬁdﬁ‘r"?’g Mg ]tﬁgf)de-“Sﬁ] @%Hynal ing | eads
to enhanaed sgfshfhioAbr e @mholﬁgﬁ@ﬁngsyaﬂwylelahs@ dbd6RRABIn D. et al ., J

of 'yni nunol . 161:°1738-42 (1998); Uej] . ., Int. Arcli. of Al | ergy

& | minunol . lingnaggldmlioiggge dlst[LbatlpxsrlecdcsofN?D4+ étceliprimipg.cwd defec30s- 14

(1994); von Leo r Cancen : Denfeld
Rw bt al . PESRBEL 8 vesRhoily; For @GR, WX ped fiernteM Smiiars £ o
al ., J of Exp. a&@éhse bSsbcibted-with b hilfiftion 1EQhé hiimM €D46L g@he ank iep. J

of I i ni nunol . 28:525-31 531998 Ar mant et al Eur o J of li nmunol .

26: 1430- 4 ( 199@wrackeikd by the ngbility of affecteéxpdwmis ta grndpge awitorgs@ther Sequi n

R. d L. K I 19 bel D.
Gt al. i cotinl tesd oPtneTiSt bonih I8 el B0t MR ISR o
et al., Cell U|6D4O@h@@DﬂOL1§9§;uﬁ€d5oﬁadé&&%ﬂ)'é1rﬁmdnetébﬁtfﬂfskl nes (MP1a MP
10, RANTES, and others) (MDyer U. et al of Inmmynol. 162:3711-7

(1999): Schari (9851, CE Oeﬁngagesn%fIEXED‘I%cIG@L@SOmaSe@I@C@ ot £H40\nD
03/ 040170 PCT/ | | |
162: 4140-7 (19 %ﬁéﬁ%%?‘sﬁﬁ&éﬁ%ﬂw?% SheliepEhagfbrs) o?:éujfeltILI % QPHO

of Nephr ol ogy 9Prﬂo]:8]WaﬂSA¢ah998) VSAIQ&YQHS@Q%Q}MMRerSm‘tal I\Bi@ch‘éna and H
(Santos-A rgu Cel lul ar _Iininunol. 156;272-85 1994 ) and

| ner eased oy pr SaL) 6io-55 03RS SEORMDAeE b, L&) grmimeiaty 1 [OHISS 5 al .
0%, R, ooy b, O Ml 88l G4l Sl Vo
of | nununol .  26:0f 8%/20Ben. 1273604246454 (1 H99)M Thd mredrac;tloﬂl vmrﬂAIFRéng;ca& Clin.
e i e S O BSBIUPER b B oA it
of I nPnunoL 25: &36; ﬁ%. NVER192ddd. Sci. USA 96: 1234 9 (1999); Sutherland C.L. et al., J. of
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 Infeet. 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 (MIP1a, MIP183, 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




10 Jones KW and C.J. Hackett, Cellular Imunol. 174:42-53 (1996); Caux C
et al., Journal of Exp. Med 180: 1263-72 (199{1)ij Ki gngr Eb,?ogqugajms Jf

of I i ni nunol . 155 4917-25 (1995)). Cytokines induce y engagemnen

* enhance V&P vival and activation. [0006] In additi oPCT/gS@salicement
" of cellular and inmmune function, the effects 3-5 of CD40 activation
include: cell recruitment and differentiatidn by chempki nes and cyt oki nes;
activation of nonocytes; increased cytolytic acti Eélty of cytolytic T

| ynphocyte (CT | RnBhA) ALY dMhfiBl 18341 AGLIGhD R 3
C)E/)ZB posi ti vekgla% ?éélnhlzéncerrenf o] dt munogeni CI t§ %C@f@ %ggtq)l Ve
tunors; and tuhvfﬁzsmlﬁacleoaoﬁﬁqulogy@d06t7496r(19918)£ ineressedfexfrdion of

i i i |'s | t abl i shed,
and 1115 rovi SUHE e LG Srploh AR Sk Cadarsimuion! 156: ﬁéﬁ?; e
R 3. hgents & aerunad haliesf R X Rprgk ol fisioe SR ARG

Cross- prinmng rabd&rocs Yetledrah Soe d/Shat: 18DL6 (aQQQ)Va(}nolugsondf %ﬁggﬂrﬁh&mﬁf@'plt ace
ocyte

PPl L USRI, 360500 35 ETE! Tl B Ludm P!

deficient nice 26“@2%09(51996)(3|M§¥urﬁ?1%“ef ﬁff?néfjmsr @9@164 @‘ln?'llg%{nof‘g@lﬂ3 e21'4'“‘3r T

cell primng. (G ewal Sci ence 273:1

et al., Natur é P @iofﬁ?ﬁotfmg&}ét a? l@mwiog,clcﬁ %fgﬁt%&g\wdtcsstDnMetm\yn s 3 -
S,
Ea'?l :Ir O,geTl(ril nuni é Egﬁ%(% ﬂgg%ﬁ@g%) )EMO‘(?Q%?’" P@ﬁgssﬁéfﬁggg é;%t)ur ation

and di f f enent i abn@ertw zﬁﬁr(ClJ Whakedl, OERPRA Ik RISo!] m40421§31@19§|\6/gcg FAT:tal

Fl Ronp L. et al Af ed 185:341-9 (1997
fm Org.s of 1) ni Wanaw! ofiw. mﬁwmmy (}%M&mcs%&cetzonﬁ 0in@rzOtBa$lO4Ol70

ti at f es into
functtonal  dendsriee’ a5t ) CEPRLF HEERe Sy LH40 taeBecriihs Bonagee 3740 1305) )
Further, CD40 autwwmb.nd)actwmlnaﬁces cytolytic act| vity of NK cells through
APC- CD40 i nduc s (Carbone E et al.. J gf Exp, Med. 185:2053-60
(1997); Marti n?lg%(?ﬁj tloétoéPhancgfnélﬁt d@%llwalmdotmmqmﬁmmm aue(ef@gg) )
These obsgmrvat '0@@40%&19&5&1 ?‘nbﬁ‘l quﬁc}ealuﬂ:}ﬁ%n%dbcﬁﬁﬁl%Q i tlor{btg Phe %H{ Bﬂd ¢
initiation and enhancenent o nmune responses by Tn o]

APCs, secr et i orytokines) qotivatoot aﬁqnowesuprcmgsdcbdytﬁlmleﬁctﬁﬁgidﬂwio@f}tﬁf v
functions. [0008] The critical role

| es, d f effecto
of | D401 gnal PP G Hi e FefEH Javer (N sl ndicdon of epaniods i CEAR
cytotoxic i mmlib@&h%ﬁﬁﬁkﬁserﬁﬁﬁ&%léxﬂ?bﬁn?ﬁﬁﬁﬁ%rﬁﬂpf oql%,%%(}r;?cgs ﬁ;eft%rﬁors el

enhancement. Such enhancenent can be parti
tumor-specific antibody production. The role of CD4O activation in cell-mediated

20 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.]., 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 si gnaling in helper T
cell priming. (Grewal LS. et al., Science 273:1864-7 (1996); Grewal L.S. et al.,
Nature 378:617-20 (1995).) CD40 activation converts otherwise tolerogenic,
antigen bearing B cells into competent APCs. (Buhlmann J.E. et al., Immunity

30 2:645-53 (1995).) CD40 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 MLF. et al., J. of Immunol. 161:2094-8 (1998).) CD40



nmounting effective inmmune responses to tunmor antigens, which are generally
presented to the i mune systemthrough cross-primng of actlvat ed ér ‘
(Huarig A Y. et al., C ba Foundation Synp. 187:229-44 (19 AUG R E. M
et al., MOGMHArs in.17n7nunol . 10:443-8 (1998); Al bert Mmusoets(,
Nature 392:86-9. (1998); Bennett S.R et al., J. of Exp. Med. 186: 65- 70
(1997).) [0009] Several groups have denonsérated the effectiveness of CD40
activation for antitunor responses in vitro and in vivo. (Toes RE M et

al., Semnars i . al.. . 10: 443- L998).) T I Oups, ..USi

met astatic rmdg‘ﬁwgbgng%glm%ucgf ﬁﬁ@ ?ﬁ&é?ﬂBﬁﬁoﬁ\é\ﬁgﬁﬁ‘gﬁﬁﬁg ﬁ?‘ﬁfifﬁfcsceﬂfl
virally transf gBiseshrcRl dt<l., Blave 92i42d8ae(UeIB)|)y Faeh® CDua hethatidatnkddt0s
activation can reverse tolerance to tunor- &emﬂ c antigens, resulting in

efficient anti Pﬂﬁbﬁlcﬁﬁtlmthgf WK cells éhrpugh (B6HG R4 dnduced wytokines| (Carbenta .
Medi 5:780- 7 7 5 774-9
( 19|98|) n)e Antit utn%‘r’ in??‘ﬂ {V{/e ﬁ@# %QS %6 gﬁgg)’owmﬂateg% ‘;C\get\ﬁé so 25

reported by CDﬁQinuﬁéYdI@BQ}m@@f)‘)'Mélowe?@éti&@indléht@ﬂﬁﬂﬂbao%‘Ia?@%ﬁ cancer
line nmodel in SCID mce §H|r ano A et al., Blood 93:2999-3007 999).)

CD40 activat i 8ysertjal apleiin itigtiph myﬂmgemw@ftlm@n@mon@séyamﬂmg

CD40+ and CDA4Q- ] Er.ench ure
Medi ci ne 5: 54&%&@@3@@?9 l;@?x%ﬁgr} ﬂnggquer P’éq}f%?fsu%rfa %'§ f'té%n B coéf“é’#ﬂ%tcéryand
co-wor kers 30 nmmduwﬂ,eaﬁmamaﬁwnmkbﬂwmﬂfunétyod@y anti-CD40 antibodies is
nore effective for. inducj ni% in vjvo tunor_ clearance than other

anti-surface m#08} dheiwtiatlaeleofL4dsigralingdn the wtw@ogfapéma@/prgtloq qutt A L.
|
Ll R s e e S

anti bodi es wer émmest eshdnoemerstc tSuch tyhaagenasticattbé Garticuliply igpbttantifor Vi vo, .
nost but not all of the tunmpricidal activity was, associated wth CD40

signal i ng rat hBiouptingetiggive impnsrespanses to gamorantigens, which ‘Fﬁﬁ%ﬂﬁ'dﬂ}her apy
W th Enphasis beséxrrtgf fo ﬂh'g‘i’ﬁ'lHJ%e sg's? Jgex v%l.\‘/ éljo%??ﬁm)m%@f éct CSSt(ﬁ(taXng bone

marrow dendritic cells were trea arle agen and
tested for in W Yoetaht CYhnBrurdotion Sywp. 1TBAE26-44 (10048 T.kmthIMﬂad t hat

Tounti ng S8 anSePaHEY e d SR OP S HheABee Vet 4 b iR o
anti tunor | mipigog; BEnthESRDEEN, J0/IRONSH PG by (BRI | N0 responses of

w | d-type and 0-/- mice to tunor  vacci nes. Thes i es show t hat
CD40-/- mice aEQQOPhc@pa@uabgroﬂpahmetm@gstra’ced thetaffestivéinesvof €40 bebrtien i n

Totner sy vy 8 s reerShedin iR A Roh  TRPLR Bk &0 S SPINEE B i t b
tunor cells andmtnest e@t4wsruaag)l)w¢vb@%L@@tm@ﬂ&gmtamm 188d&%f 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
CD40- 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).)



is vivo, and were shown to have enhanced tunor specific CTL activity.
(Donepudi M et al., CancerlynnunoL | nununother. 48:153- 1@% AP 2. ) These
studies denonstrate that CD40 occupies a critical position’in antitunor

“ i mmuni ty, WORMIA® CD40 positive and negative tunors, SincRCTUS®/36307

" expressed in |ynhi phomas, |eukenias, nultiple nyeloma, a majority of

carci nomas of nasopharynx, bladder, 20 ovapy; and liver, and sone breast
and col orectal cancers, activation of CD40 can have a broad range of

clinical appli i: i J 30 t iy gt nacl onal , ant.i bodi es

can contri but eetafcl)él%lgr?rto“r”[ﬂgg%%%l?@%ﬂ%%?@%@\?é?%?%?rnpq%lp?éeﬁtweﬁ%ﬁ%ﬁitglf’rs.

For enpst anongadtheétyeghinsaCDHO-ahinmr celif irhash, en dui hotalleFthsnhmricapnanced

tunor antigen processing and pre tation, as 25 well as enhanced antigen
e Wi

presentati on ofCHAPANRSFERAAtE igpaling;rgiley thap AD Gy (Bunakeshi 8} ¢tes,

| eadi to acti f 0B Gl + 7 |
eadi ng hl‘.’,afhg/?ﬁmﬁunc;tb'éygby wif g&i#%_gz%?ﬁ%]o uiol. lg@gbﬂﬁ%g%%@r) Jn g

Addi tional antitu activity ‘can i Mrine-
ef fects of 5CD4enahgrsaidynbor{epnanier dendritif catlseverk irastsd anvitlo exthokvaiRsy of
recrui tnment and %fé,ti v on Jmonogytes, and e,nhanﬁg?eCTL_and NK cyt ol ytti c 30

>
activity), as &S 4% HJPPBJ?I O] Y NGROICSAYILY Stusties; dempnsirggd Pia

apopt osi s or bgp4dtisiuditDCR Wik ?{ﬁ'ﬂ\ﬁ% ' . éﬁp& Apopt oti c
and dying tunor O E_SSAUG 2006 WO Os%gﬁ%sr{?&P %?gg%%‘% Be ceﬁ s can al so
becone an i npomoantngyuagduwer tespamse.speci fi ¢ antigens that are processed

and presented activat.ed AR ccordi ngl.y, there i critical need
for therapeuti @blﬁjﬁﬁpggﬁegﬁalggl'egéﬁy HiRAnt 1 @thaéﬁlzP%G?ﬂ es. 5 BRIEF
DESCRI PTI £l OFddritbn R WyYGongaRag teshbikiss 88 whif:ih bt AECHRAURARS Bl ggrent s of

predicted amino acid sequences of 1solated anti-CD40 nonoclonal anti body
| i ght and heavyacshghnThesgrsiusigsshowribat{SD4P-{+mich ergpmcapables fachisvingdhel

f o i 1ight and h i ). Diff
betveen the ol s SRS 28uaPeq v lhal Bl Rl SR B RL L ilion fesemibh g
The germ i ne CBR2569°DRRI99TNY mﬁahemﬁ@§@§o@&é% fedt @irhbrlrink thidd WERMENT S

of heavy chain sequences, apparent insertions to the CDR3 region are

i ndi cated by astypglated with Wmop selifeang| tTegtedswidly aetivating auti-§B1@r antibodiet et i ons i n
t he CDR3 gi o Ar.e i ndi =) in_th ne.. sequence. i s
[0013] Fi are T Pt Ehaf oty 8 iRBRed fumirtabotfo ST Ry 50 no
acid sequencedl. ef aly@uscd: Inurt dminibotheni 4811 3 e60/§958) Airfestudleg) K | gene

gernline an‘ing aci d seguences, ) .. o ) :
emonstrate 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




[0014] Figure IB: the predicted kappa |light chain variable region am' no
acid sequence fromclone 15.1.1 and the germine am no aci d_ seque

(VK=A3/ Al9 20 and J=JK2); [0015] Figure IC the predict ed & Apﬁ&

chai n vanwe@bb/esonmgi on am no acid sequences from n-i Abs 10P§T/§s®“311@1 4.1
and the germine am no acid sequence (VK=L5 (DP5) and J=JK4); [0016]
Figure 1D the predicted heavy chain vari-ald e regi on am no acid sequence

25 frommAb 3.1.1 and the gernline am no acid sequence (VH=3-30+ (DP-49),
D=D4+DI R3 and J dGHG &}(:017 F| gure |E: the predicted heavy chain variable
region amno alf %Jéhfﬂ raélnlmﬁ%'ta‘?t SPuzceéﬁdumﬁxeS@@rfm aiigensihabaraci d
sequence (VH=3 H6); 0 1 AUG 2006 WO

03/ 040170 PCT/ -L%%JZE?%O?%} & 001 @%aﬁgaﬁﬁ%ﬁ?& predi cted heavy chain

am no acid sequences fromendidingldy, thel mndritioal Igaedmntnerapeatmcn@bﬂbsequence
(VH=4.35 (VIV- %1 D=DI R%}[ﬁ d J= JH6@&H[30019] Figure |G the predicted heavy
chain variabl e 8&]‘“5@% @nces frommib 15. 1.1 and the
gernmine amino acid sequence (VH=4-59 (DP- tv 71), D=D4-23 and J=Jlqg4); and

[0020] Figwe IH the prediggrt bearRIFHIORIETHEIHRA WA am no acid
sequences from m Ab 21. 4. 1W_FmWrrﬁggquuence (VH=1 -02
(DP- 75), D=DLRl and J=JH4 10 (0021] Figure 2A-2H are sequence alignnments
of predicted arW(H@ adiigurse gA it e segperics @lignraents pf predivldl ammoccanal

anti body light ¢ L th er m { ne am no
aci d sequences 0 ao\é“gsroﬁigtg%g%téﬁ]ﬂﬁfmémc?%? aﬂtétéf% hcgll?il 53é’t¥é° am

Di fferences bet\meﬂne ﬂbmamlswiﬂsthargdnhhﬁe Qﬂfn@abrd%qﬁéﬂé@@ﬁﬁe%%ﬁe%{éﬂﬁﬁ%t ed ' n
bol d. The germlﬂge CDR3 sequences are under]l

ali gmnents of | }}ﬂ%ﬁ’ ﬁh%ﬂaﬁﬁﬁée@lffsm@msémwemtéa clomes andtherperiGHRS

region argg in ppar ent
deletions in t%é‘ﬁ%%%rwmﬁc g;;éhz%dﬁ $eﬁvn5%ﬁw dta(ﬁ[é | one
sequence. [ 0022¢quEncasrase Merlﬁﬁbﬂ ﬂh%ﬁgﬁmeﬁks bRyl dhaitt seghidicls aghaienaci d
sequences from. mAbs 22.1.1._23.5.1 and_23.29.1 and t he germ i he am no acid

sequence 20 ( VIESERIONS taythg (PR3 negian arepndioaipd by g desh GRin thagepnbinti seaqeehckappa
light chain amah@ageicht YERUEACH the @BR3 region are indicated by a dash (-) in the clone

sequence.

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=J«1 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=L5 (DP5) and J=Jx4);

[0016] Figure 1D: the predicted heavy chain variable region amino acid sequence

25 from mADb 3.1.1 and the germline amino acid sequence (Vy=3-30+ (DP-49),
D=D4+DIR3 and J=J46);

[0017] Figure 1E: the predicted heavy chain variable region aminb 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);



i ' i VK=A3/ A19 and J=JK3);
mAb 21-2.1 and the gerniine ami no acid sequence ( / _
[0024] Figure 2C: the predicted kappa |ight chain am no acmch ig@lmges from
mAbs 23.28.1, 23.28. 1 L-C92A and 24.2.1 and the gernline am no aci
" sequence WOIBWKEAN?7 and J=JK3); [0025] Fi gurg tZE thempirﬁgc'gtr#g%jagg;/é
" chain am no aci d sequence frommAb 21.2.1 an e germi :
gegluence (VH=3- 30+,qD:DI R3+D6- 19 and J=JH4)” -a [00261 Figure 2E: thi
predi cted heavy chain am no acid sequence frommAbs 30 22.1.1, 22. 1.

1! i i =3-30+, D=DI - | and

1H Cl 09A and t feommr Mipme By Retd3e V=3 !
J=JH6); 0 0 Auemzo%ag \/\5&%3/ 040170 P%‘??b%‘ég%&éﬁm ¢ t‘&?ﬂ‘?f“cﬁ? Semﬁnéb. t he
Dor e ant o geb Sequencel s 30e. Dok T o 323, 5] GBOR: qure
erm ine am no gcidysequence 3- . - =J, )
gG t he predict gdjﬂgs ‘avy chain am ngﬁaecél d sequai?nce f;g;anAp §3ér219. [10828] t he

rmine am no §€019]s@igende; 82t ’h_eQ*?}P@h' Vg% G Te i ami
I%iegure 2H the predicted heavy chain amno acid sequeng%%‘fﬂﬂ?r?

23.28.1, 23°28. FHSPERE fEata npb 25.1. laand thérgergdinedainigo aﬂﬂ@&;@ﬁbﬁ(\ﬁﬁquygﬁ%ur e

- D=Di A/ TJ49)... [[0030] Figure 3 is a dose-respons _
S\/gtzdfi I I58$t r at es?ﬁ%%????%fﬁﬁiﬁngnti - 10 CD40 anti aodé 'OIi Ehg : In\S/entl on
: to enf020p Figuré 1BpA edetes hbAR Wiiablo4aBR, dRRANL L LS
E(Z)(l)Séll] Ilzi)gu(r)e 4[{%0[3i g dgs"je-responﬁs}e curve&{yhat |F’Iq‘gglt Fates e %ﬁ?l ity of an
&P

anti- CDAO ant i BROGISS FemAR 2htilond (e getmline amieniad squbfde VARTD2 (DP-

E i i h t hat
i b d L II's. 15 [0032] Figure 5 is a grap
Plrloggﬂ :a'?gs %lhehgfr;iﬁﬁ[{ig&o@&ajrﬁgg'i -CD40 anti body of the invention (21.4.

1) to incré@se ithogmczawmquﬁkw@méntgsf,:»%di%{éﬁ anfihS 809 8o drth

! enices

i vi inst.Jy target cells. [0033] Figure 61s a tumor g iy _
?(r:\th: \l;: t ?’oﬁggw \s/%flf‘ﬁatteg ire'ﬁil&lﬁ?e(é{I@§oelﬁ%al eedbedydight am:\/_héavgl(‘;:h%j%ngﬂté :dgfg\gglsof

i i i ] C . th,.,an anti - ( '

the | nvention (o4 Gyafic Bt i et of yBoRShpaydiig ieh And beavy shaiour ve
that illustrateffnehp P¥luewds bgmash theaflod4ad ARG, %%‘iﬁ;%née Indlicated
SCI D- bei ge m ce e At d wit a&aigtl- CD40 antibody of the Inventi
(21.4.1) and huRas ‘ﬁleﬁﬁrget”i‘@ne Pl 4RR% agdI0RR3 s¢quenek afd @idedlingd s mows
| nhi bl tiomsn taigngieaslofl nedvy Ithth H5A8HeY Splinat hSHRERs do'the CDR3 region are

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=Jx3),
[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=Jx3);
[0025] Figure 2D: the predicted heavy chain amino acid sequence from mAb
21.2.1 and the germline amino acid sequence (Vy=3-30+, D=DIR3+D6-19 and
J=Ipd),

[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 (Vy=3-30+, D=D1-
1 and J=JH6);



25 SCED mce by different concentrations of anti-CD40 agoni st nLAb 23. 29.
1. [0036] Figure 9 shows inhibition in the growh of CD40 negative K562 .
tunors in SCID nmice by different concentrations of anti-CD80AUSg66st ni Ab

3. 1. 1.wbO3d4d1761 gure 10 shows inhibition in the growth e¢rddzQesi tive
Raji tunors in- the presence and absence of T cells and dendritic cells in

SCH) mce by an anti- 30 CD40 agoni st mAb.g [[0038] Figure 11 shows
inhibition in the growth of CD40 positive Raji tunors in SCID mce by
anti-CD40 agoni st antibodies. 0 8 AUG 2006 WO 03/040170 PCT/US02/ 36107 9
[0039] Fi gur e [002HholigurenHi: tthe prodicied hewey gragmemingf ackTsegidnderfeas tmAlncer

cells in SC | ge 'ceb ant i oni antj.bo ) 00 igure 13
shows i nhi bi t:%gbse} %m% m%axg*mﬁ@ Seﬁﬁ ?V ?L#rqg &"?)4 1 S‘E’rd[ﬁﬂég e mce
by anti-CDA0 gQ028]stFigid Z@dhepredrc&dm@]:hﬁh atigo ddd g@@n@&ﬁym\éﬁkbcur ve

for SCI D bei ge mceln{%cted (tv) wwth Daudi turnor.cells and treated with

anti - CD40 ago A9 hand Begeanling WQPCIﬂi sgavIce £Vis3-3036 DEdMn] hawst I=dnf);ysi s
of anti- %9 gni st antibodies to reduced (R and non-reduced (NR) human
CD40. [0043] Figure 16 is an alignnent of the D -D4 domai ns of npbuse and

human 10 CD4Q0019)04F11EUE AHtrthe prédicseddivady tlgdifamiin®icid ba;fumb@@o@mdutwrmn :
CD40 am no acid ences shovm ng the location of the tusion sites of the
chi meras. [ 004512 8!4 g’é %&t?pl ard Sergemmlineamingqcihseqeence kY uehi mer i ¢
CD40  construgiySp= LMYARY, - | NVENTI ON [ 0046] The present invention
provi des an i sofl at ebzkantl b? % T}é tigen-binding portion thereof that

bi nds CD40 and0@df]s Fuguﬂa méh(ﬁcﬁgmpsﬂise cbﬁEMKéi illhstratesvha bbility ¢ @Vvinfies a

Conposi t | on cQ anti-CD40_ . a ody, or antigen binding portion
t her eof , ?@4@?‘}?&2’ dof e 1pyentiop 4Bt é’g ety 1 8140 Praducsionpysi ti on may

further corrprlmglagrggh@ﬁ{mgafgponent such as an anti-tunor agent or an
i magi ng, agent D agnostic and therapeutic nethods are also provided by
the invention. 0@31048111g¢1ree4 lsm\xkxse-r&spomne@ur@ehataﬂustmbésahedme}l dof dniamgi- such as

a hybridoma, an ant i ant i bo tig bi ndi ng
portion thereo thﬁ@aa‘rﬁ g e‘“?"’rﬁ\'?@ﬂt(%qg%@h&? E%D%%LR{P‘&C@OB@W
nmol ecul es encaoglidag deh@mh@aém and/ or light chain, or antigen-binding

portions thereof, of an anti-CD40 anti body.
15 [0032} Figure S is a graph that illustrates the ability of an anti-CD40 antlbody of

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-
CDA40 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.



[ 0050] The invention provides vectors and host cells conprising the nucleic
acid nolecules, as well as nethods of reconbinantly producing th

pol ypepti des encoded by nucl eic acid nol ecul es. 30 [0051] NUthﬁninp

- transgeniwoasripals t hat express the heavy and/or |ight chapaw/usewseior

" antigen-binding portions thereof, of an anti-CD40 anti body are al so

provi ded. AUG WD 03/040170 PCT/ US02/ 361072 -- 10 [0052) The invention also
provides a nethod for treating a subject in need thereof with an effective

amount of a n ¢ acid Lecul.e .encodi t he .he d/ or light_ chain,
or anti gen- bi #gbﬁd p%%ﬁeo sshf“ﬁvél’%ﬂ IFIOBPQ%QHWH@%Q%EF%WW PHF 0ED
DESCRI PTI ON O (Tt ¢ibWENGd ¥ntBCDa0 iapbhikofsibaams Gener al - Techni ques [ 00531
Unl ess ot herwi se defined herein, scientific and technical terns used in

connect i on wi t{A04Me Pigureeks showy artibigan éi thel grovatheofi B 3psestatedgemotsat ar e

comonly und 0pd : 0 dinary skill in the art. Further, unless
ot herw se reqﬁs'lr ed elgg%é%em%tf &Q??,ag?rgpt ?’Z‘Eﬂ%‘eghal | include pluralities
and pl urals t erge4 ghakiguieiel i deuiival berve ifBOSCEY-beige AEEAHjdoted@UERRL AL UT €S
used in connection with, and techni gges of, ~cell and tissue culture,

nol FC'Ul ar bldol%l)dl yReRACHE Brf reaied v ihiablidgy40 wg&ta@tsbc@m pr ot eihn and |
inown and_ comarel uEme ts REMRANBEmAYES RECCHTE S Behafat s "ot

t he present i nedred ¢R) atdEngereduedd (WR) Hunperdo4sred according to conventi onal
met hods wel | k[nﬁ%g in the art and as described in various general and nore
specific refernd@itds ¥igyte Lls ap phigmey @f the R Rdsdomaing of mypwest andiwinane s ent
speci fi catd on phgss otherwi se indicated. See, e.g., Sanbrook et al.

Mol ecul ar G oning: A Laboratory Manual 2d ed., Cold Spring Harbor .
Labor at ory Pr €6644]CaFiguSpl7 ingn hgrinent ofithé modse8a) hanedn AS4MmehimetacaD al .,

Current Protocols in | ecul ar, Bj.ol O?éie Gr.eene Pub)ishing Associ ates
(1992), and HFEATDSFSHE ke Apretipn af the- fusion sies-ofths Gumerasal , Col d Spri ng

Har bor Labor 885 186 rd : : g\/@m are

i ncor por at ed ﬁg?ﬁﬂnaﬁlggl%rlgﬁg% %F\@g.dféﬁgéﬁr{g??%agxgggtofg}%%%%gnpur| p i cation

t echni ques ar eopginfets.med according to manufacturer's specifications, as
commonly acconplished in the art or 25 as described herein. The

nonencl at,yres used in connecti j ] tory procedures and
techni ques of, anal ytical che n chem stry, and
nmedi ci nal and pharnaceuti cal chem stry descri bed herein are those well

known and comfoodq] UBlesipriesent ieestidn providesad fholabs uhitiBU@s oPiiftiges Mindifg

chem cal syntheses, chenical, anabyses, phar maceuti cal 'preparation,
formul ati on, Pportion 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.



30 and delivery, and treatnent of patients. AUG 20 WO 03/040170

PCT/ US02/ 36107 [ 0055] The followi ng terns, unless otherw se indicated,

shall be understood to have the follow ng neanings: [0056]0§h&UGt 2008n

"pol ypepwiodg/os@ngonpasses native or artificial proteins, pcat@oseiotagnments
and pol ypepti de anal ogs of a protein sequence. A polypeptide my be 5
nmononmeric or polyneric. [0057] The term-"isbl-ated protein”, "isolated

pol ypeptide" or "isolated antibody" is a protein, polypeptide or antibody

that by virtue of jits origin or source of erivation (1) js .not associ ated
Wi th nat ur al | yOBSZlocThE By eRBsm 818 ATy asa methon S sne @ SURIGELIS Thsd | ve

state, (2) is %Eﬁ?f@?tb%@fecﬂ{r@gﬁbﬂﬁt Jfaq{ﬂcﬁé?@aéé%léo%?é’ér%dir%(%hé RdaviyS
expressed by a ce roma different species, or (4) does nof occur’in

nat ure. Thus, amsl/qrdighp elptinde anhigen-bmdinepirtiahs thewphtdfegiangdC40 entittodgsi zed
in acellular systemdifferent fromthe cell fromwhich it naturally
originates will be "isol;t N alpalll na ly.ass0ck at.ed. conponents. A
protein may al so be rendéere SHbsta 5 Fee—of—nattra associ at ed
conponents by isolation, using protein 15 purification techniques well
known in the aptfiniliohd&ld Gxesinl Bschaiquesol at ed anti bodi es include an
anti-CD40 antibody that has been affinity purified using CD40, an
anti-CD40 anti [pogy] t RleshathePORB defidétt K@éﬂnﬁ&dexﬁbﬁc@pﬁk&ﬂn@&%m@ﬁ ugddnar cel |
line in vitro, and a human anti-CD40 antibody derived froma transgenic
nmouse. 20 [ 005@jungctmowidh thepressait yipyeptiprishdlkhave thesmeaningd thgt 35e cenmonly

"substantially onogenegus, ".or.."subst.antial Ly rified" en. at | east
about 60 1o 7oRBPERRERRof Gy S IE G TR tiebigs R iR e
pol ypept i de orbpéditettNsiigilat@rmasindnaeivde lurfliti dsiaf@ phgal tbnasdatldndliad | v.
pure pol y&gpti de or protein will typically conprise about 5 0% 60% 70%
80% or 9059 W W@ﬁlr@u&rof?@nwa%mr@?m%%Péedﬂsllfapmgﬁtlabdmh, gnddechpigues of,
preferably w | 9 ' i i it be
o catod by asimsasle AIHE dheiepphObEAP HhihoiBhy, HRERARRE denbift

pol yacryl am deagigprotlieaid mypieit asidschemistryparal Iejbidizatiph deschibed hyveth 4y those
visualizing a sjngle polypeptide band upon staining the gel with a stain
wel | known i n WRBkapwn anggommoniypsedinthads, hi gher resol ution may be

provi ded by usj P I 1.0t r
purification. {dgg%g] IT?ﬁSeﬁe’tﬂg&rdrgne“glgctﬂ;}ypegt ?ggﬂgrﬂéaﬁgﬁwﬂggbnugggége%ﬂ inrefers
to a pol ypept i pefortedtacbasingrio aphmenttoarimadhbdawd! &nowaibtheyart adrasnal

del etion, but Yi\@s%\l[igec{ Exevagio%s é«mU%ra Oandvr\lgl)or%:%{agcdigg' ZeoferIZrcl:c-:re/sL’tJ z?tza/rg gi%éyand

discussed throughout the present specification unless otherwise indicated. See,
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 herein 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.



- 12 remaining amno acid sequence is identical to the correspondi ng
positions in the naturally-occurring sequence. |In sone en’g@dhmm,
fragnents are at least 5, 6, 8 or 10 am no acids long. In other

enbodi meAY@ 03/4L7% r agnents are at least 14 , at |east 20,PGHUSO3&610750, or
at least 70, 80, 90, 100, 150 or 200 am no_acids long. 5 [0061] The term
"pol ypepti de anal og" as used herein refefsito a pol ypeptide that conprises
a segnent that has substantial identity to a portion of an am no acid
sequence and t asript : ] r rties:. (1

speci fic bindi @55? oq&fgilﬁﬁgiegrtegﬁ?’? gb#%%%%lkégigdg%ﬁ '%glngse,&?%sgoa%it?i ty to
activate CD40, hgw) thefiellowinigimeapings: upr egul at e the expression of cell

surface nol ecul ugﬂ’g S ICAIYhM—I A0 11, B7-1, B7-2, CD71, CD23 and CD83,
or (4) the abi I[(?q%ﬁt aﬁ%c@ PUEE c PRACTBISSeE PaltyR FiariBeiakrielsings profeim | |
IL-2, IL-8, |Lfragrentsland balypeptideldhafipd df:aggé?{ein-rs\éﬁh&ﬁle.l )&}%oéﬁ%lfﬁﬁgﬁapgﬁ or

anal ogs conprise a conservative am no ac substi'tution nse
del etion) Wi thmoasmese or polymerigat ur al | y- occurring sequence. Anal ogs

typically are e or. an.no.agi ds | on r ef erabl t |.east, 50,
60, 70, 80, 90,[&%53), al?‘ts‘? tg’g‘b ‘8?1%%86’?@51%3 1%03?%@1’?13%&51% |°5n5%1¥t,63§ﬁa§%§/n
often be as | oixn pdtein,fpolypopeagbhantivatiy tiak by vRafdfitstghebyRari gfe. [0062]
Preferred ami nQ acid substitutions are those which: (1) reduce

suscepti bi | i t yde@vasondEbisyet assoginied with maturally essociabad donyponentsfiatiat i on, (3)
al ter binding I ni : 1 ot ein | exes nd (4) confer or
modi fy ot her 28@%#5@%1 %tcl g{rsr{{agg&tgr%’%ﬁ%ﬁ%ﬂg? erB@f’{Sié%m(t}?e Jéﬁ@rﬁpﬁﬁ%ﬁ’ogs.
Anal ogs can i n(@)uslexpresed by oalltfRinie dofferantSBEHIE) 68 (Nddes ndthRPurtilSiatre.

nat ur al | y-occurgl ng peptide sequence., For exanple, 'single or multiple .

ani no acid subdf% ghobmsrids trbisabegucadiysenthesizadeor syntheazeding cellular

substitutions) Y5 i ral: L1y j .sequence [(.preferably
in the porti onsof tﬁgféggﬁ%dergﬁé;‘genou Igi‘ﬂgéqﬁgg%g% %geﬁ? o‘?’ﬁl’cbr?g(lgoigeg
i nt er nol ecul ar froomitswdtarally Assoiatet sontponenteMANgroast fhay Uhdtbetreidegy shoul d not

substantially change the structural characteristics of the parent sequence
(e.g., a repl ﬁ@éﬁgﬂ?ﬁ%ﬁm8£%@F@llgﬁéﬁﬂcﬁwﬁo@m}@ﬁl@n&s@meé@t!@nauﬂeg proteihat

occurs inighe BéHion SEIMERREE welknb b her types of secondary
structure thatp%aar acteri zgigﬁt Wg par{gﬁtdm%see%%ence). Exanpl es of

art - r ecogni zed[968Y p Epringtes of isvaded yntimodiet dudhideran 20-CDA0GAEHOAT thdtSas
described in Proteips.,. Structures Mol ecul ar Principles (Creighton,

Ed., W H Fre Wfﬁway %ﬁ%ﬁln@qaoﬂar{nlébﬁp)@“b?ﬁ%‘gﬂﬁ}@ﬁbm to Protein
Structure (C. Smaiuded 89% hbriliener oftids cell FRE AN P "@J}L iNepqork, 08
AUG 2006 WO 03/°040170 I??IT/%‘SOZ/ 36107 - 13 NS i”fg’gf{) hal Badlon et
al ., Nature 35antiody dexvad fromd izansgenic owube.

20 [0059] A protein or polypeptide is "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 known 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




i ncorporated herein by reference. [0063] Non-peptide anal ogs are comonly
used in the pharnmaceutical industry as drugs with propert@jgsﬁé@n gous to
those of the tenplate peptide. These types of 5 non-pepti ound are
ternmed " pephieleire netics” or "peptidom netics." Fauchere, pb#ds2/3eidigRes.
15: 29 (1986); Veber and Freidinger, T17VS p.392 (1985); and Evans et al.,
J Med. Cheyn. 30:1229 (1987). which are-i Aorporated herein by reference.
Such conpounds are often devel oped with the aid of conputerized nol ecul ar

deling. Peptide.m neti. t.hat St t I, imlar 10 t .
ther apeut i cal | JPHREPAFTAR ARG Baldibn Pondratmruidng soikaniin e

therapeutic OfatfifaMIcatiigGe@ldn8st In SRR MmeRS i SUPIEI2E feall £ 6, 8

structurally simlar to a paradigm pol ypeptide (i.e., a polypeptide that
has a desired o bammioorgidsgergdntoghergmbodiments,choffagmentsets atilag) 14 satich as a

h tibod h i i nk i | | aced
by a | nkage. SEPaACea Froar it broun: 3B Rhd0Psti P mibepptisont. ("G o8 -
-- CH2- CH2- 5, - [0OGTEHThE Gdren ‘PG pep@dtsanalog” a6 W5éPherein refehl(to4d) fdrfeptid@ itht

-CH2SO- -, by nethods well known in the art. Systematic substitution of one
or nore am no eXMPEscsR saeBeidka dias substpntalcidentity ho a portioaraf o amdnelagfl t he

. [ [ f bal wsine. | .
gener at 6 mor o Sear B i ils B A offt o i SN Qe BRI (i SprctBEDite

conprising a crGPASuad&aadlislebindingondiishanR) Mility tb deivdts @DADOBIGRS US
sequence Vvariation may be generated by nmethods known in the art (R zo and

G erasch, Ann. abilgto "BFQ%‘H%%@C egpression pfcadbsurface melesules seeh #siCAM, MHC-

reference}y fo 1 i I h: residu capabl e of
form ng i%’l? r arrgi gzﬂ'pgrﬁ%n%ﬁ{@ngr%r“ i@%@é%%?)gﬁéé@g |t§ee%§h%°e§§%ﬁcg%¥°n25,
[0064] An "ant bbeydykinesfueh as IRN-31cORp| BLE Tantd, BDdY, Hi-18 endIL-28t T¥piealty,ndi ng
portion thereof, that coniget es with the intact _anti_bodg for specific

bi ndi ng. See BYNRSRIIdePNalREs eOIIRIINE A CONSRTYHEY Rgyino efid substibytion (opinsegn  2nd
ed. Raven Pres ioh) wi [ 1 r C& b ok IS irety
for all pur posépsge.lyx)n? i“él%ﬁ-%%)eihntgitﬁgﬂe}{otgﬁl?ocﬁgu%)g Sg‘iﬁél?éc}dﬁgg@ g%'t;ﬁ%cga@gnbi nant
DNA t echni quesarerat keast3l) arPdyameho acids lonlgepiefarbbly laekast$d, 60, 70)86,c30, 100,

anti bodi es_ Antigen-hindin ortion i nclude, inter alia, Fab, Fab',
F(ab') 2, 15 Fiﬁ,‘gar ) %0%51@55%%3%}5%@3&@@% Rf Aylong gs arull-tength
fragnments, si nggt@raggajceuﬂﬁtgipg%gﬁ@de( scFv), chinmeric 0 8 AUG 2006 WO
03/ 040170 PCT/ US02/ 36107 -1 ant i bodi es, di abodi es and pol ypepti des that

contain at | eal063] p8rafewed shingrcirubstiutions drathoss whidht i(¢) exdticd o conf er
2Pt e 2 SRR O R AR e B0 LS L5 AR
affinity for forming protein complexes, and (4) confer or modify other
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,




domai ns conprise the regions FRL, CDRI, FR 22, CDR2, FR3, CDR3 and FR4. 5
The assi gnnment of amino acids to each domain is in accordamdgeAus t2008t he
definitions of Kabat, Sequences of Proteins of |Imunol ogical Interest

" (Nati onalWO %8917t es of Health, Bethesda, M. (1987 and 189T)USV2/EM0Thot hi a
- & Lesk, J. Afol’ BiolL 196:901-917 (1987); Chothia et al., Nature
342:878-883 (1989). [0066] As used herein,1&n antibody that is referred to
by nunber is a nonoclonal 10 antibody that is obtained fromthe hybri doma
of the same nu r(. . S¥PR i : I.S.,,0bt ai ned
from hybr i dorramg?' (1195%)’ [00(571&”'/&%1 eﬁ?@ﬁ%@?@% Srfmas @3% g’ghrlr%’n%e sa o o

ant i body fr agneeorpohated beresi It mfereicet he VH and CH 1 domains; an Fv fragnent

b {1 agent  (TRAPA) orenrsestil ArnRedare. Bum R Sselit CopBPaCR ISR Il o Vi
domai n. [ 0068] o Hrug®WRth 188 Hafogolil fo BREE HOHY 1dnipldteHepHIE TR

! . - body
(scFv) in which a”VL and 'VH domai ns are pal reg to formegﬂm)novai‘;(Fasﬁjt%g%f
mol ecul es §i a non-pgptidestompound keerteirhed "meptié mvmetimsthor Bpdpdidomdieetas."a si ngl e

protein chain. . (Bird et al. Ci eiz ‘. -42 1988 Hust.on et
al., Proc. Nat F ‘.guchglé?_d.ﬁ “gg‘f Dryg! ﬁs%ﬁ(@é%@%&g@r&%@gﬁné&%§@@2 _
enbodi nents, t (1985 tahd PNaRS el ©.7 iR TESS 3011229 (198 Swhick Ak ERborpBLatd0di es
in which VH and VL domai ns are expressed on a singlé polypeptide chain,

but using a | i hwein bynegferprce; Swick kompowedssre ofterf davepped iwith theidefn  t he two
domai ns on the_Sg in,.,.there forcing.the domains to ir.wth,

conpl enent ary %?%ﬁégﬁmgﬁgﬁmgﬁﬁlﬂ%%?%dﬁ PB'QFF%&E’?We Fﬁ&b@”y BIRA ng
sites. 2516Seetcﬁﬂlﬁﬁapell‘ﬂiﬂallbgﬁéfupie;ﬁﬁeﬁfnay beneed tolirbducteAtqiialentiBlra gutic

90: 6444-6448 (1993), and Poljak R _J. et al., Stnicture 2:1121-11
(1994).) In sofePrepbyactirerifest. Gaeerally, neptidorummics prsratamtuasily Swder tofa t he

i ti ks j nt h | ent
noncoval ent 1y PEeABREBAIEAE 4.6 SoRyHRERING nefh WEed RN Yeerty oo
I n such enbodi oeptiasmatdlegiCalR(cayitylayudheas Aiamipomabedy, aut Ravd oreforanc@ | ar ger

pol ypeptide chain, nay be covalently |linked to another pol ypeptide chain,
or may be i ncB?Pé@PéWéﬁg%cﬂPélﬁvﬁWeﬁ?P{a??d by 8 linkegexrgtysted\ipm Sheogrowy o

PCT/ US02/ 36107 yisish; [.00 n el L mes _Ravi ng~goue.or i ndi ng
sites, the bi na?nr?gﬁgﬁtoesoérrg%/mbé i ezg’t i’carqﬁzt(gﬁbrfeg%%o ﬁgr(cg%ﬁaﬁgh e

di fferent. [00#COCK,;-ys«CHHYTHY,--, tahd —C3,80-h byaretlaodsivieitinowrEianke any
anti body in wh f .the variable and constant domain sequences are

I |
human sequenc egg'sqq*ﬂg%ces SURHIOR 9 PRS ORfTLRmHP Spids eﬁ 2 COMENGHE SR PCOWithedy s
as described bplawino ?(%lﬂthéf Bénd 88 (e.8 DIBsIne iR PlakbO8FY Ty@fie) 4 allShe N

means an anti body tha _
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, Ann.
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 purposes). 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



conprises regions fromtwo or nore different antibodies. In one enbodinent,
one or nore of the CDRs are derived froma human anti - CDAQ sagid 28y In-
anot her enbodinent, all of the CDRs are derived froma human anti - CD40
ant i body . wWO30@01ahot her enbodi ment, the CDRs from nore tharcouso2isénen
anti-CD40 anti bodies are conbined in a chineric antibody. For instance, a
chinmeric anti body may conprise a CDRL frokdthe |ight chain of a first
human anti-CD40 anti body, a CDR2 fromthe light chain of a second human

anti-CD40 antib |, chal:n a_ third
uman ant | - CodfedtBdfootied apd Bty bEes Aot An at Rl 3h §f affhBots
derived from ongatey sdfﬁélentotbhﬁhfeaIp¢mﬁMﬁ1geﬁfbindm®giio€tﬁe pE]ypéﬂlﬁre t he
framework regions may be derived fromone of the sane anti-CD40Q anti bodies

or fromone or [Re% dirpmdNderminusiorC-teroumus; both light and heavy ghaintvasels" (al so
referred to hergln. ascoﬁ{}msé‘%%% opgﬂgbngﬁm FRS, ¢BRY ﬁﬁ§%ﬂ§g%]ﬂeagg”about

anti body t hat iNCreases Pone "o activities b

20% when added e agsig@hént dfiaffineadits @ @ol doMaXp lixem:bf@néID&Qh then sone
enbodi nents, the anti bod actl vat es CD40 a,ctl vity by at Ieast 40% 50%
60% 70% 80% d@ﬁ%tlorlw% PEENOE iy aldnierest fyationabdded
in the presen \ t
activating an?ﬁ%%e%ﬁh\:@lg{s% u§| ngc((ilg Eﬂ‘fi}ggl@ dlag%ét}(ac%mg eJE'ﬁ oL

upr egul ati on as&;a&lQ&BOB@dﬂ Eb%?ml@hdﬂnlaetml ,aVoutecY42 RMBRB3IN®HEY). t he activity

basnre 1L 19 1BMel A el Heeipmmnamgpoey that f JeRpeR s b BRI A MR Enal
activity qfy they Flﬁ&gglmﬁﬂlﬁ%g?a%&}édm tﬁ§h}‘1§?ﬂ%ﬁ{a€€9tﬁ§éaﬂﬂa ﬁﬁ'nbéranfW _

nodel . See Exarrp Fragnent's or anal ogs of antibo
i mmunogl obul i n mmloelnnlabantrb@dylﬂel 1 ﬂ(bbtaaaeti frymphrybridomd 3dy1.t hose of ordinary

skill in the ar thet s of this ecificatign, Pre erred
ani no- and car d@&%ﬂﬂ }We‘?’r e@@%ﬁ?ﬁ%@%tstg@é’tﬁagmﬁé i es
of functional dgiRd ¥§an §U(’S;L!lcﬁdiﬁﬁh %qTx?fﬁ'é'g%én@B@Asm@ngVL%ﬂ \QF‘chn:ﬁnftHG
2006 WD 03/040170 PCT/ USO2/ 36107 16 identified by conparison of the

nucl eot i de and/mngimmoﬁem antithoguearsia dAb ﬁagmentp(ﬂﬂbard@tdr Natoeriddt ddys46
sequence Pr ef uterized conparison nethods are used
to identif q? 2@2&?&% ?ﬂ?ﬁ%%baoyﬂﬁlp’éﬁ? Tt ed protein conformati on domains that
occur in other [posg]ei MSofife daiBANEALE, YRS h&[tfboaz(iﬂ HsingletbhinQmtibdB} REFP) iA t O
identify protein sequences that fold into a known three-di nensi onal

structure are WitiolhA L@@é\éod@réaléﬁa@lpalre$¢,¢®ﬂ@e€lm§@0\@&mm}})esvﬂm74] The
Lorm  surf ace bl AEROEESONANGS es Au ) RESH Ydild §6al ol BB 8,

phenonenon t hat® e ararysi s of ‘1&al
i nteractions byScience 242:423-426 (1988) and Huston et al., Proc. Natl. Acad. Sci. 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

A.als e 1S o) s \ . ) &

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. USA 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.



detection of alterations in protein concentrations within a biosensor
matrix, for 10 exanple using the Bl Acore system (Pharnaci a %@?@ésg@%AB’
Uppsal a, Sweden and Piscataway, N.J.). For further descript :

“ Jonsson UVO/49170 Anp. BioL Cin. 51:19-26 (1993); Jonss8ATWUSOms6IaL . |

- Bi ot echni ques 11: 620-627 (1991); Jonsson B. et al., J ML Recognit.
8:125-131 (1995); and Johnsson B. et al.; ARal. Bioche?n. 198:268-277
(1991). 15 [0075] The term"KD' refers to the equilibriumdissociation
constant of a [8a8d)! Cil @bkt Rkoidl bhd Bfimod BHAT/R0:, thdBfing HiEs gk ™
"epi tope" includes any proteln deterfi nant capable”of specific rnding to
an i mmunogl obulterdentical toedrie anethepbomay Bpidiftgpemt. det er mi nant s usual |y

consi st of chem ly,active surface groupings, of ol ecul es such .as ani no
acids or 20 suglgﬁ‘?ds]i éés &‘ﬁ%ﬁ melan&‘eﬁgrﬂ’g'lrk\“?{)aﬂe?g@b%‘be&?@é %ﬁ%@@y@w&@nm
structural  chanpGiRE vatidtie andSonstiht defaif RERlchtss £8RfSEn Q&ﬁfeﬁé‘ésf"ﬁhéée' cs. An

antibody is said to specifically bind an antigen when the equilibrium
di ssoci ati dh coamntibadies imsy-bé prepdred iprasfagiehdfiways) aOdeseribesiittlomst pref er abl y

-4 0riM [0077 used, herejn, the. nty conventional am no acids and
their 25 abbr e\/[lbgfﬁpniﬁ? Woﬁﬁ‘%@ﬂf‘%’%ﬁalgﬁé%&&m@éﬁe@ﬁﬁﬂﬁmwtba‘A _
SMhesis (2 d dathiprisedireghon® froe® twid oPigreldiffere SitibodHS. In ShO@HSEdiIMRBOEHE! €S,
Sunder | and, Mass. (199 éB which is mcorgorat ed herein by reference.

[0078] The ter mrmaewhiths €BRs are deaiyed &foar » bumen ane(3¥49 ansikady. alnpsiotheer i ¢

form of nucleoti,d f a 0 bases ip length. eit ri ponucl.eoti des
or 30 deoxynucleé%qo:%(%]’ggmbfgﬁ8¥§ﬁ83#?1%%g%9§?ﬁ$d0 B G He %%EE?&OW@%@HI&& The
term incluges gotiglt embdodinttatthe COIRsarHE ¢hore (i .one hBmAkenZ 8640 MAHa{e840170
PCT/ US02/ 36107 - 17 _[00Q79] The term "isol ated pol ynucl eoti de" as used -

herein neans a 3®Fgmbineddn pgbimesic agtihedy. dFordmigceos Chimerinantibodyrgy n or
Misalsde . g ; A AL
ol ynucl eot | de- e e SGRR A mBlign b fr £fips hmah b b lFangb 30,2 ©

pol ynucl eot i desCBRR Hroth itled light ehdih 90 b sécdald haian uati CD4FMtibody bad A CDRB 5
nature, (2) is operably linked to a pgl E/r,\ucl eotide to which it is not
linked in nat urd@d CI3R3 from thedigh ghaip ot ¢, thigd-hugpan aréi-GR40 aptibasty, and teger

sequence. 08 N gﬂ)ﬂ, y isdes L Qe |

naturally %%cu?@?ﬁgﬁoggﬁ?hﬁg%q I edﬂrﬁ%gg Yﬁo@ﬁ%&ggﬁ{%‘; Qiﬁﬁgg‘hg?ﬁ?& urally
occurring and nombodiesr Bidther, the dranrewogk tdgiane miayt tecod erived lionk agresf the same

A i gonucl eoti des  a Q ucl eoti de subset . geperal ly conprising a

| ength of 200 baé’gééﬁésaﬁ@béﬁ‘?sgrf&%%%ﬂ/m&ﬁ @%%WFE‘HP%% are 10 to 60
bases in | engthopnsl nMastapivatiaE aRidodd2 (aldcreftfed td herehPas an/“agbflist érﬁiboﬁgl”

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 VII. 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. ’
[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



20 to 40 bases in length. Aigonucleotides are usually single stranded,

e.g. for prinmers and probes; although oligonucl eotides may be doubl e
stranded, e.g. for use in the construction of a gene nutart8 AUG 2008

d i gonucweaBideyoof the i nvention can be 15 either sense geTAfKRBERSE

ol i gonucl eoti des. [0081] The term "naturally occurring nucl eotides" as used
herei n includes deoxyribonucl eotides andlfi bonucl eotides. The term

"modi fied nucl eotides” as used herein includes nucleotides with nodified

or substituted,s r,.groups .and e like, The ter.m "al.igonucl eotide

| i nkages" ref é??niﬂ%fi(?%ﬁgpg)laﬂs?rhﬁtgﬁBgd%n%q ?@Zcﬁml%f"?lﬂégql}qnﬁﬁ Yadosuch as
phosphor ot hi oghBlic BhpopHefedidgitRatdatababdio TREFRFBHE cBRAPR{efized comparison
phosphor odi sel enoat e, phosphoroanil ot hi oate, phoshoranil adate,

phosphor oani dag®hodsge pgrd tpiidentifceegueney motigpir prediete@ prasgin conformatigei ds

Res. 14:9081 Lt : . A 106:.6077 (.1984);:,Stein et
al ., Nucl. Aci(d %&%&hﬁf‘%ﬁ%ﬁﬁ%@ﬁys ?5%@% gﬁ'ﬁ ?mfgrﬁqdf%%cgﬁonﬂgh si gn
6: 539 Zﬁ (51991<)8 ;deiﬁggy meataaﬁE siqu?x¢es még@m&t‘f« aimod vﬁﬂﬂ&ré&lﬂ&h‘{bﬂﬂgﬁél sﬁruE’g?fér'egal
D! oo (135 $5pv. Sebhonsk S s 15118 GBIk Mo s Poyman Cho
Revi ews 90: 54 9 a1 r i C reby. i ncorpor.ated by
r ef er ence. An%o%’f“l]]ggﬁ%fc efggtls iéa%g %§#ﬁ§ﬁlﬁ%&% h%eﬁgggg%@é?%asﬁgﬁ? OP{’cal

desired. 30 [ @he2imérancthalillpwisifokihe anslgsis of ecas-tinfeiogRcifietlifteREAORSEY ON
control sequences , that are cqnti ?uous with the gene of interest and
expr essi on colglesiion ahaitsrations ip grotelp cpngentrationswihin g biaseasarmastss, 05 cont r ol

the gene1f i %&%El?%tus(i:ngr:l?l? B‘iﬁ%r‘é%gﬁéﬁf@h%a%ia? LGsoP 3% saggl QW&ieh 70

PCT/ US02/ 36107 sequence™ as use erern nmea al'ynucl eot i de
sequences t hatndPiscatapaygsNdr)y Foo fiaflfee descriporss peeckmisson g ahy 266 Bibhg of

di I h | i gat ed. 0 i trol ces
"ncl ude: anpr o oL s daohy Tonsion U et Ha Bhare e AREPGR] (9ot e - and
enhancer. SeqUIBRASH EELl kcleNio! MRy PEORRRFIINA 850U Soichh BSu Bl N0 and

pol yadenyl ati on signals; sequences tha abiTizé cytoplasmc
sequences t hatBieslizand 8826823V 41990 ef ficiency (i.e., Kozak consensus

sequence).;_ se es.t hat ephance protein.stability, and when _desired,
sequenced haw%aﬁpée B¢ g‘Pnre(s%%ré E%&eoer‘ﬂ.ml m, dis3fciation cOBRAtAlt r ol
sequences diffpgﬁﬁ;up@@ﬁﬁg@dggam%@ﬂiﬁtg}gcm,gt organi sm in prokaryotes, such
control 10 sequences generally include pronoter, ribosomal binding site,

and transcri piP@] tEretermt'emitopstipabrdes any proteik detguninent eapaisle af kyecifiauch

sequence. - the oriing BEtERpRBIRLR SR 2 OelL < FROE Reblorien Faunes vy
mni mum  al | congist@themivally Activeahefa6e groupies ©f triodculé@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 <1 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 a modified form of either type of nucleotide. The term

includes single and double stranded forms.



expressi on and processing, and can al so i nclude additional conponents whose
15 presence i s advant ageous, for exanple, |eader sequences ﬁgd fuabgn
partner sequences. [0083] The term "vector", as used herein; AHE2 A6 o
‘nucleic, WM ul e capabl e of transporting another nuBCEUSOZBG107 t 0
“which it has beén linked. In sone enbodinents, the vector is a plasmd,
i.e., acircular double stranded DNA | oop 20 i'nto which additional DNA
segnents may be ligated. In sone enbodinments, the vector is a vira

vector, wherei njggd tiﬂ@%mp%lét%@gg%ﬁcl%meb%s h.is%]a%:?%?%ﬂs Lgﬁlgﬂ{é&écﬁlde

genone. |n sonme enbodi ments, the vectors are capa aut on
replication in efgaomicadDNAsynthetib ofigenorapmeicnmbircitior thefenfgwhichagt er i al

Vectors). T ot KaP3E i i B nielbhasigRiclaite () § ot AbeS Bimonml ora
mammel i an vect OP&ioﬁ%@a%lynhEl%.@ﬁ!&étv@i% which tﬁé“iscﬂ?t@@ggﬂy:ﬂﬁcl@ot afis fodhd i PON

introduction into the host” cell, and thereby are r cate ong wth the
host genome5 Monabiee(?) 18 epdrably linked tr spalyrucleadidaivd whoh itismet kel ihmeture,
expressi on of genﬁ§ to ich t.heﬁ are o eétativel %/e[qlai nked. Such vectors are
referred to herdl 1) 8855 5% O8HE IR BT R WATETEIBFXe: (or sinply, 30

"expression. vepsos0F" JThe [0 bligbhldIdeY as @l HtenPRtIABShatRlly océ@ing] MP! Y

"host cell"), as used herein, “neans a cell into which a reconbinant
expr essi on vect 87d Kadifisdancieptidesdinked togethepbp nauallyooeurringand hor-dameally

PCT/ US02/ 36107 zcuhne Sk uﬁnﬂ%r t recombi nant .hgst cell" and
"host cel " mean not %nlg lu?lr(#(‘)a)t(?(%)ar I.g{g@ﬂgﬁﬁf&%ée&aﬁaBB]?yng?Igcgl eﬁé‘sspﬁtogeny
of such a wel | . ghiecdlis@myaisimg NlenfMd00 dhicadS fdWRY. PETerablyblpEREAESt R
generations due to either mutation or environnental influencCes, such

progeny may not &¢iLQ tpHPtbasesdn lenath andamostprefaablyal2ens, 14 18216, 17plR, 18y @ still

i ncl uded within e : e " cel ] " .used._herein 0085]
The term "sel ect2§ \E}’e‘?@ﬁ?%%lﬂ glllétg drh?g){eﬂrlcrlgcgfdtte% eurslé?lﬁﬁ@ﬁguﬂege?gcf?gbl y
and speci fi cal | pritaerschnd Podbesialthengh 8Bgonuelcod@stutidyels dsidde fngldéd @ TeaRhse
thereof in accordance with the invention selectively hybridize to nucleic
aci d strands untef CPRAFUCUPL o3 Srneamitania Olicericinotidenef thi invention eane

appr eci abl ¢sanmogiptes s&fse dehSAY cﬁir%%ﬁua%ﬁjdegg to nonspecific nucleic acids.
"High stri ngencgogor "highly strirmgent™ conditions can be used to achieve

sel ective hybri b i a"hf teymd inafucally muk'i'ng\mc{en;idéshes asdd impein dichedessed
s the i ncabat | BrPROT ey ER LR R P Poa Tdt Bl PO BRRidae: Suner of n
Phea Ry St ST Bl e B A o T
like. The term "oligonucleotide linkages" referred to herein includes
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; Uhlinann 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




Denhardt's reagent, 0.5% SDS, 100 Aglml denatured, fragnented sal non sperm
DNA at a hybridization tenperature of 42'C for 12-16 hours, foll owed by
twice washing at 55'C using a wash buffer of | X SSC, 0.5% 80%IG ﬁﬁg al so
Sanbr ook Ve® 03/640170 supra, pp. 9.50-9.55. 20 [0086] The ternnpdpesnssior
sequence identity' in the context of nucleic acid sequences neans the
residues in tw sequences that are the sard® when aligned for nmaxi num
correspondence. The |l ength of sequence identity conparison may be over a
stretch of at | east about .nine & C|EOtides,1USUf|h at | east. about 18
nucl eot i des, PRI SEHHEPS A el BEreRpERnS PRIARCIEats Haueics AN y at 1 cast
about 28 25 nugk®eddrfleSefdRiiR dxphissiah laid plock&nsd ofdeditlg stquanteh ROWLidES, and
preferably at | east ~about_36, 48 or nore nucl eotides.” There are a nunber
of different athgyrare hgated kKBxwassion eqndrohsequanpmes incdude apprepriade ranseapgern e

| eotid i dentity. F ' __pol | eqti.d
e compar ed_ ue iR fRe e bn. 8 mordrAR e R e e Bk ER RRRUADC0 S0
Package Veisi 0Brob@ssthg $aeiitd e aS@phihe indBfbl d&zlzafi@;@gna&’?ﬁﬁq%@ﬁhes Yagconsin.

FASTA, which includes, e.g., the prograns FASTA2 and FASTA3, provides
al i gnment s and sigbilige aytoplagmis BN Ascseguangesoihat enhaneedganshasiopfefisienaydie.,

overl ap betwee r u Pear son, 8 Al 06 WO
03/ 040170 PCT/ %é%%a %‘8‘%%’5#‘5 féé‘%ﬁ%ﬁ,egeﬂ%glgc &ﬁfz%?%@ﬁw R ?‘Béﬁag‘gﬁ(ﬁ)’go‘%&n

Pear son, Met hodssitéd| seqBémdes thhB2nHahbe pcfein (2. The antwdof MehkefitsolENZyni ol .
266: 227- 258 (1996); Pzﬁréson, J Mol. Biol, 276:71-84 (1998); herein

i ncor por at ed byeqUEness SHERS depgndangsuroniihe hpst erganisen an gpkarypiess sich goatrghet er s
for a partiscul I i : A ent
sequence Ment Y RRRERIAL HIGARNY Ol RE Fineaetlal BRlink 1L ARG enRa BT
FASTA with it s taefimatioh sparcanstie eskdryotes) penaralty sath Gormrud seduendiésRAdluiact or
for the scorin matrixa or usi.ng Gap with its de&,ﬁiult qgrarrﬁters as, .
provi ded in GCB%%?@E‘B rgnsciIphigH AHN3UON SEAENGE. o 40 iPrme CEREN SETUaNGER 25 A
reference to a_irﬂ_bifdgﬁ% P RCAUENGEMAAE ATRERPERertd ﬁzh&é%gﬂ} SHRO1s dfRRPror10

ot herw se specified. Thus, a reference to a nucleic acid having a

particul ar segypmsseonsdndiprdcdssingatelr @b atsd indudsadidipamd componantpikosent ar y
strand, wi,th its con%)lcimaﬁlt ar equence. 5%8088 In the | ecul.ar bi ol ogy
art, resedrchePSSEEE 1t ALY 2PLARRY S’zcérr Xamples legtefeguencaiid fision pagner: et
sequence si m | ggquecesand " percent sequence honol ogy" is interchangeably. In

this application, these terns shall have the same neaning with respect to
nucl ei ¢ aci d s&ifdhcddedemny vecwy8 g ugtdchareinmeanssnusieic atidgnotedude capableor

"substantial s %9&25%%&@1%%'0&(& Bﬁ/cl;ic acid to which it has been linked. In some

embodiments, the vector is a plasmid, i.e., a circular 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 Qectors 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 introduced. It



when referring to a nucleic acid or fragnent thereof, neans that when
optimally aligned with appropriate nucl eotide insertions 0@8d§d eg@gns W th
anot her nucleic 20 acid (or its conplenentary strand), there”i G, eoti de
© sequence WRIBHMOITY in at | east about 85% preferably at | eRGUUSIRAS10790%
and nore preferably at |east about 95% 96% 97% 98% or 99% of the

nucl eoti de bases, as neasured by any wetl1lRnown al gorithm of sequence
identity, such as FASTA, BLAST or Gap, as discussed above. 25 [00901 As
applied to pol i Ny U ik

pepti de sequer‘?ﬁglglatb\fﬁlglﬁerg tﬁéﬁl 33 Cgﬁj%ﬁj&tn??&é%é% Qf?d‘ Hors%/%ellmﬁ?e%ﬁrn tg?rgﬁ éAP or
BESTFI T usi ng tﬂ@f)z&tibﬁlagﬁmjmlc@hbﬁt alsﬂ‘thé@r@enbl@ﬁSﬁch?zOcell?HBwau&O:eﬁﬁ[ment
sequence |dent|t¥ preferably at |east 90 or perce sequence identity,
and nore pref spedifigations maypecunm S“%eémgﬁnﬁrép%ﬁmes@cfﬂfgﬁrc’@uﬁaﬂ%PFt y.
Preferably,

conservative ar%ﬁgﬁggﬁgt ﬁllﬂ H}? E%ﬁ%g@iﬁpﬁgtﬁgkégggﬁtg@ 1d§ﬁnt1fcfﬁ§{oat§i¥8arent
substitution” dell, Bunrerd s:tﬂv\hlchidedimm the saepecofithe teatme'hiost cellba¢ udedtiretkiiny

anot her am no acid residue g%w ng ide chain R group) with &I m | al

cheni cal 08 AUEY8Toeseps/" Yg@b ridigs) Fefgred to hergip meang fpdategtably s o
charge or hydr n

substitution Qspélﬁbélé)bsl{lgn??@ﬁﬁé}@d&dgﬁg@fg&aﬁélgﬁé%eﬁ%8%? ag%? Igt%gl?%rfoefsmof a
protein. In (}&smﬂamdeew&h ﬂmnmntrmrseleaﬂweﬁyohylmdizsmqumimcescldlsﬁrit@s underm each

other b conservative stitutions, the percent se ce ident
degr ee gf si mihy zs‘F’ﬁ%@UBn %@Wﬁ@? %H}dﬁé%“éah%me @Bpré’f)‘ emaugys Ogﬁll& table
conser Vatiko/ e "#héih t&ﬁoﬂéggclﬁe RatlefcUcidRn: "Hléf#ﬁﬂﬁgéﬂay' Hﬁml@ﬂykﬁ'in%eﬁtdl ust ment

are wel | nown to those skill in the ar , Pearson, Methods
Mol . Biol. 243cd@ifiods cfribuged tEnalnpvewlemvghmbrp@zcﬁon tamdﬁmnaes Keowmit have

side chains with siml,ar ch cal erti.es ude .,al Ik ic side
chai ns: glycin a&agﬂdﬁguss\e;gﬁp (IB ample Bf‘l(}nggﬁﬁné’ﬁ@%q IE@@

al i phati c- hydr.ﬁfiﬂgen?' &ﬁdﬁhﬁbrbsmeiﬂubﬂﬁ)rﬁ@pbﬁélmédlﬂicvﬁih afviide- cont ai ni ng
side chains: asparagi ne and glutam ne; 4) aromatic_side chains:

phenyl al ani ne, patymuskiotide, whareintong pobypheleotidy mpy b affiieddo elsalihsurfaopsnete,

ar gi ni ne,_ and hlstld ne. 6)_ .a L C..Si C n gkt am c
seid and-9) St THrTBRE-fA eSS R R Sre R ST SoRhfta Rt %

Preferred conspentatdté@eadni)0.536 SHS, $O@ﬁgﬁnﬁlLﬁdn@ﬂilr@T ﬁu@ﬁlenﬂ:ﬁ sélfr@n sperm
val i ne-1 euci ne-i sol euci ne, phenylalanlne t yrosi ne ysi ne-ar gi ni ne,

al ani ne- val i neDNgt ﬂt@?ﬁ%@%ﬁ&ﬁm@m%ﬁs@@%@ ih@hgmr&tfaﬂpwgd by tvse]
Al ternatively, E;éz%& ?[?)gy?i%\égi a'wath ¥ TEQf 158 36 ﬁﬁ%&ecié%\élsg%a?nﬂ?ﬁ&l L ve

value in the hood at ’osed I n net
Sci ence 256: 1ﬂ43upk‘é,161199951)-9.55:erei n |ncorporat ed by reference. A

"noder at ela/
2

[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
FASTA?2 and FASTA3, provides alignments and percent sequence identity of the

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



20 conservative" replacenent is any change having a nonnegative value in
the PAMR50 | og-Ilikelihood matrix. [00921 Sequence simlarity for -
pol ypeptides, which is also referred to as sequence identi 0\ AUG 2008pi cal |y
measur ed we nsrgdosmquence anal ysis software. Protein anal ysper/gsitisgsre

mat ches sim | ar- sequences using neasures of simlarity assigned 25 to
various substitutions, deletions and ot RerROrodi fications, i ncluding
conservative amno acid substitutions. For instance, GCG contains prograns

such as "Gap" "Bestfit! i he used, wit f ayl rameters to
det er ni ne sequ@r‘%@’@ds 8@64’%19%3\3@'2’8&@@85? TR %%@m&x’o@lggélﬁg%lgl ated
pol ypepti des, @aot); #earsbRMEMOAIERRM Y PRBIIESS 8l (1998)dpéd e Dt AoRERLES Of
organi sns or between a wild 30 type protein and a mutein thereof See, e.g.,

GOG Ver si on 6. 276:HoB4 fEA8) cheerein dugosprrated bygoferenseh dnlesstherwvisesipaci iIFASTA
usi ng default or. rnecomende ar ters. a programin rsion 6. 1.
FASTA (o.q. . FRGAHbPH %%Aéﬁé%aﬁ?@?%&tﬂ@%ﬁm R oot RisBRse 07 -
22 provides a%érmmﬁnwmeﬁ@@wemm@sciad&mhmcaﬁbé AstefAe@Msingf t he
best overlap between the query and search sequences (Pearson, Methods

Enzynol . 183: B4SH4 with ge fefaplt armaeternta worbsiznef 6 @idthe NQRAYBE T for
ovent 1 on to ahar AEResd ARkl Sl I e ARt S3REREE L b

di fferent orgawesion 6.5, Heh¢induooppdrated byreftenee.BLAST, especially blastp or
t bl astn, using default paranmeters. See, e.g., Altschul et al., J. Ml.
Bi ol . 215: 403- WP87] 19gverengeit amyrlegtidg sequengeanepmpaasesits Geuaplemons wiws - 402

(1997); hegei nyly 5 R ggnylg,ﬁﬁ&&%g-m L&ﬁ%:%h %ﬂg}é&\@g@%ggggugg' ypepti de

sequences conpared for honol gener a out 16.

am no aci d resseduersce should Heyunderstoad<o eatvampas? its completheatary steand, withdtsl y at
| east about 24 residues, typically at |east about 28 residues, and
pref erabl y nor @RMEHERRH €08 Eesi dues. When searching a dat abase

contai ni ng seqyRRSESTH iR & g‘gﬁr i i ok fo ]
preferable to w?o are a%ﬂg aci go@g ue’nrcegéa.rgiegg F%ggélfe%gaﬁésrg e L¥eein!rzle,$ t he
terms "l abel " wulentitygbiperdtit seq@rcs sinilaritg'bambtpetiennsegiienceimntodogytol ecul e in
the anti bpdy. |1n ane enhodi nent he.lahel is a ectable nmarker, e, g.,
i ncor por a¥ ?on 5‘?6‘_@1%8? Y'ab'b%odp&’ﬁ?f‘ﬁ@na &§e qumgts]gaj _ e_ﬁaéneéne‘ﬁ'ﬂ{‘%ﬁétbti de
of biotinyl noieghdcefo fltdic asiA sBQuenséL&iigd by marked avidin (e.g.,
streptavidin containing a fluoréscent marker or enzymatic activity that can
be 20 det ect edlU8$9bpilhe &rmpisubssansial pisikarity'hast lsehitantial sequensetsimilanitddi ment
{/grei L)ﬁls)elrre?Lo qY % kreerfer%i%g tg g n&l&g{caﬁ? ct>rI i%agn?e'n? 'thereaotfj eshs that w %to%ti%allty()x' n:
aligned with appropriate nucleotide insertions or deletions with another nucleic

20 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



| abel i ng pol ypeptides and gl ycoproteins are known in the art and may be
used. Exanples of |abels for polypeptides include, but ar&gg@a MI ted to,
the foll ow ng: radioisotopes or radionuclides (e.g., 3 H, : ' 35S,
©90Y, 99TWOP3MH0L70 n 1251, 13 1 D, 25 fluorescent |abels (RCTUSO2BEINC,

" rhodam ne, | anthani de phosphors), enzymatic |abels (e.g., horseradish

per oxi dase, g-gal actosi dase, |uciferase,- &Xkaline phosphat ase),

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

epi topes recognized a .secondary reporter-(e.qg., leucine.zipper ir
sgqueﬁces, bi nfCRGCE F‘%{%sdf%ge gg@fﬁﬂ@?@“ﬁh’ﬁi B’g)%‘f"ggajl’ %‘E%wa)lfl%%&ﬁﬁlo(fgﬁdai ns,
epi tope tags), syhRaRebh Wil AobsitRtaatialiyehangs tiEARlattidHaliptopbriesbes prdt€ixi Ms such
as pertussis toxin., taxol, cytochalasin B, gramcidin D, ethidium

bromi de, eneti¢ases whersryeiof maie pues akid sequenessskiiferdromicaeh phey e

vi nbl astine, col chi ¢j. LRI G LCi : . /040170
PCT/ US02/ 36107°0msckygte %@3@*@‘&@9%%{1%?%@%#%@%@%@,"‘%ﬁ%‘&%ﬁ?ﬁ@ﬁg‘? san‘}’f‘: ?arryci n,
actinonyci s D, malbdabijudedupsiaediterconect fof theeonservative daturgoDihaisnlestitution.
tetracai ne, lidocaine, propranglol, and puronycin and anal ogs or honol ogs

thereof. In soMeansfasseakingthis adiugsment e weltknawnda thrse ob sladn theart. oyee,
various lengths te.r td. B8R+ G 11 a term
patient incl ud%g"%ﬁﬁrg%&g‘g?f%‘g&%ﬁ?r?é?élzg%'gf)‘égg zi%gogg%n?%ggﬁg#gg%]g{ hi s
speci fication anthocdcitdsnthiat Hakre side ictlaine ouithr simélar' chemical prapettiesnsclsdect) as
"conprises" or "conprising,” wll be understood to inply the inclusion of
a stated i nt eg@iPhstic §dsshaws: glyeipgalaning valing lqusimeesng 15QEBHNS D any ot her

10 integeg 0r g [ &P,g ; .th%aﬂﬁ‘] i 1 o si

Char act erligati gﬁrﬁi?ﬁggl g# %g%?hﬁgyﬁa%?lﬂ%ﬁ%dbo I es eg%%rgﬁgec‘r%? ga?rg %?ld? he .
probl ems assoctletind aspariginaatd glotingse;t4)arompatssideschaors: hhenytalfreng tyrosindent )
Clearance of P BRPBEHK SLOBRC HHRGRELF AEpEneEEs B R AT,
Therefore, in o] | SR d: Qfa PY QihAR BRI BRhiant | - CDA0
anti bodi es. Inaghﬁlé%h r éﬁgéggl’anrr% F{t&?]he ir’lvent?on pr oeiacglg? human anti - CD40
anti bodi es. | ncgteine embmdihienins, Piefersad consérva@P40mzne atids substitwios groupduced
by i mmuni zing a rodent, whose genone or@éi ses, hunan.i nmunogl.obul i n genes so

that the F8denfSViRfcELCIAEHIMEUSHS: AnpETHERSING, dysine g ant i bodi es

are expected t gafirndivilias, JNQmafIRPELRR] mdiRPardgihe/s8ittmhRsPONses intrinsic
to non-human or non-human-derivatized nonoclonal antibodies (Mabs) _and
thus to increaf®%he Adfdrmatively, arcansearasivg refflagementisranyichengedtvingd pasifives .
The use of Tully.e iR AN55096k-fRe1fi3B RhT¥ BEELES hGRLYLIR, SeishRst anti al

advant age in t 18
256:1443-45 (1992), herein incorporated by reference. A "moderately

20 conservative" replacement is any change having a nonnegative value in the
PAM?250 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)




treatment of chronic and recurring human di seases, such as inflamuation and
25 cancer, which may require repeated anti body adm ni strat i[@ng.e[@%] The
i nvention provides el even activating human anti-CD40 nonoclon ﬁj nti bodi es
(mAbs) amb dhresohybri dorna cell lines that produce them Xalgmeudissats the
sequence identifiers (SEQ ID NOS:) of the nucleic acids encoding the full-

| ength heavy and |ight chains (including|Zader sequence), the
corresponding full 30 | ength deduced am no aci d sequences, and the

nucl eoti de and deduced. ami no acid sequence_gf t he_heavy and Li ht chain
vari abl e regi oP&ovidesgligomentsad paysenbygueCradtty oEths regapsof the bast Tapl e A

HUMAN ANTI - CD4 Aiwl | B@ %%%EEN B R EE%@Z.Va“ abl e
Regi on Ful | Le(r%)gf3 yle%?‘gﬁt y%eéﬁ?é@%ﬁk%r tei n DNA %rsot'e r71 DNA
Protei n DNA Pr aReig3-983(1990); Pezrsdn,M&h6dsIMBI. Bloll122:985019@2000))1 RAnbthet5 16

10.8.3 17 18 19 20 21 22 23 24 15.1.1.25 26 27 28.29.30 31 32 .21.2.1 33 34
35 36 37 38 39 Dreferred algorithm When gemparingsa sgsugnceef themventiong adatabpse > 53 5y

55 56 23.5.1 57,58
23.25. 1 7374 78 H R eo gt b abucides i G ARames B TB0Ge The

i nvention furt heogrpmdBLAST, ¢apaciallyablastpEDAigiastmiusisg dgault parameters. Jegbe-Bdona
cell line that produces it., 5 [010Q]. The, in I further provi des, heavy
and/ or |ight cHglfsr‘fg‘éjla iahnkgw%lf kff’i‘r%oléi“}dg'ﬂfo (ﬁﬁg&a%@'@@mlf& é&\p"ﬁ%r‘r% C’?ﬁ?fa‘?‘cmo
MAbs, conpri si ng.¥Re-402 (T99B); ﬁéﬁmng&iﬁngrgt@%fgr%depns. The invention

3.71. 1

provi des two variant heavy chai ns of . 1. In one, the al anine at
resi due 78 i s dRa®YedTholenghed polypeptide scheenses oordparedfordomelogy witll resi due

TN i e e
mAb  3.1.1 in whiiahest fRrd @nailpeat Rhst aBontdMeeddasid tipirlly atikasteabant 78si due 83
are changed to residues, and preferably more than about 35 residues. When searching a database
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., 2 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., 3, e, PN, 8, 0y, PTc, M, 121, ¥,
25 fluorescent labels (e.g., FITC, rhodamine, lanthanide phosphors), enzymatic labels
(e.g., horseradish peroxidase, B-galactosidase, luciferase, alkaline phosphatase),
chemiluminescent markers, biotinyl groups, predetermined polypeptide epitopes
recognized by a secondary reporter (e.g., lencine 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,
;:ytochalasin B, gramicidin D, ethidium bromide, emetine, mitomycin, etoposide,

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



met hi oni ne and valine, respectively. Conbination with a variant heavy or
light chain with a wild type |Iight or heavy chain, respectim I%‘ :Af%

desi gnat ed b}ol{ the mutant chain. Thus, an antibody containi @ G type
“1ight chaYAYRYT® heavy 15 chain conprising the al ani ne tPETHYR0REMM0Ae
mutation at residue 78 is designated as 3.1.1H A78T. However, in other
enmbodi ments of the invention, antibodi es2%ontaining any conbi nation of a
vari ant heavy chain and the variant light chain of 3.1.1 are-included. 0 8
AUG 2006 WO 4017, L U %/ - 'th{f%%%ﬂ & t he invention
provi des a vaglﬁ{gnfo fagltﬂﬁgaﬁgavy’%ﬁé?%ﬁg e’r%@b Ve i #{rc\) :inc "the cysteine
at residue 109-dehyéfosssgstbromne, glucataticoids, plocameotsimaceie, lidntdiody conpri si ng
the variant heavy chain and the 22.1.1 |light chain,chain is designated mAb
22. 1.1 HC owyrael, P%ﬂ/E‘HPF’dﬁmf@fitaﬁéngbgg}W‘H&Qgﬁ RET0hr 9% heavy chai ns
and a variant |} e : S N6V En st Yeldsd ant,  the
aspartic aci deg{bgp{égl dé&f% E}IS c%%g%gég S?oeig utam c aci dr.lgtA ni Ab conpri sing
the variat heswyiakdterichivdranent and the 23.28.1 |ight chain is designated

23.28.1 HD | G6E. Thﬁgj nvent i.on.allso 'bncl ude(g 23.28. i ght chain variant
&

11
in which the [B9%ejHhe tsrm patiqnyipclugiss humap apd xele ATk OB} ne. A mAb
conprising th 2 Imah o Vi ndd chain is
dersr}jgnat eg ZS?Q%%J El“ﬂcr:gu i u_?_ﬁgé’%bﬁ\%‘i%%t?%n a|‘§§§’5’rg‘\%i“?§§ érg&gﬁsﬁsgb%i si ng

ei ther of the vaflatiéhssubleaycoutpaises” ov dcomaprisingl will baundeastoer tp impghthechai n

variant. [0102] .The |ight cghain produced..by hybrid 23,.29.1 contains a
nutation in tH clu%%gf gﬁtlatefcié X oétgrcfué’s(?fdﬁ%gi'%%l{ﬁgﬁq ‘?"dh‘{s“’é‘h" i SFtuced
by the hyfyi daﬂﬁgé}a& PéfhfthR. at this position instead of the canonical
| ysine. Accordingly, the invention also provides a 23.29.1 light chain
with the canonical |lysine at residue 174 and a_ mAb, designated 23.29. 1
L- R174K, conpriiumamAntLD4) aat escangd (oORRaohoriZgHOR BACTCRMr | ant | i ght chai n.
[0103] Ina preferred enbodinent, the anti-CD40 antibody is 3.1.1, 3.1.1H
20 A78T, 3.1 .|[PP9Vis THuSEmaniodies3veid certaipwfithaproblems assopmtgl with 15, 1, 1,

23 28 1 D 6, MG st B4R ol IR0 E 30058 RS s fombregionp

enbodi nent s, tdigh pReBlEmSRERTEE BPEYcleatide ofabe antlbogiel of filihine@sursSi ng an
am no acid sequence selected fromSEQ ID NO_ 8, 16, 24, 32,40, 48, 56, 64,
72, 80, SB5 9spgaingbthgantbodyy SThereferselneficicamiodipeny; Bp inveaiiel P9¥idedr encoded

by a nucleic ' C - 34d ., 55,
63,71, 79, 87%%%@%@?@@%@%% &‘é%& |%§F§sﬁ,m"fzﬁéﬁ%ﬁ§f’9‘%’4‘6‘%§ﬁ ?body
conprises a | ilgiancdidi-@Dd0 aptibsiiesy Imsome asbodiments, human anti-CD40 antibodies

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.




the CDR2 fromone of |listed antibodi es, one of the above-identified am no
acid sequences (as shown in Figs. | A-1 C and 2A-2C) or encgded by one of
t he above 30 identified nucleic acid sequences. |In another ' i t, the
| i ght ch¥hO¥UptMer conprises a CDR1L and CDR3 i ndependentPiI/Esopaenad from
a light chain variable region that conprises no nore than ten am no acids
fromthe ami no acid sequence 0 8 AUG 2Ws 24\0 03/ 040170 PCT/ US02/ 36107 - 26
encoded by a germine VK ANA19, L5 or A27 gene, or conprises a CDRl and
CDR3 i ndependently sel ected from one o{/Ml and CDR3 of (1) an anti body
selected from3.1.1, 3. 1. 1 L-L4M L83 2, 10.9.3, 15.1.1, 21.4.1,
21.2. 1, 22[T71723.5. 1, 23. 25HUMAR. RRTIL.CI24) ARITIBOCARS, 23. 29. 1,
23.29.1L-R 7/ &2 1, (QEQ@EN@EEEI@PH@RQSEQH@N@) SEQ TD NO 4,

12, 20, 28, 36, 44,52—60; %, 00 or I encoded by
t he nucl ei ¢ acMiAlsepuenree Ay R%‘E i o UEuIP pﬁg{ﬁ, §

67. 75 83, 93. 99 hr_14€8Y01041 | Iégﬁ%f or Er:éi_u en ight
anti - CD40 ant/i body £d2A ¢ Feotgin MXSA ¢ REOtAIn. \TAQ REptein g.‘ﬁNA  Prgjem
sequence sel egted ffom SEQ2 D NAS3 6, 10 14, 22, 3b6 38 46, 54862, 10,

N H

Y

D T

78 or 86 or tHe—vartabtre—fregrontheref1Tomor—Encodet 2 nlgcfei .,lglCI
sequence sel adted f[8m SEQ! B Nastl 5, 132 21, , 1425, , i 177
or 85. In son 0 nt g,,¢t he I - Cl antlifody cespri neavy ghain
conpri sing atrelloi?ﬁgf F?ﬂi Cl f rnFﬂmnnﬂ ol %.LZL st vgrazmt bodi-e Dc “% “f%t he
above-identi flilgd.hm B® aci|@6sequedfes (@8 shom@d in FBOs. | ' | £32nd

2A-2C) or 15 fencoded- by 0O of above-ident T ed Ieijc,.aci d querices.
In another qridcd! medt . trgmheav gé:hair urtb& co B ses a39CDRI gﬁ
i ndependent | 215431e hed frigm a _hea.g/y chajgn varisbl e uggi onf ghat ,Qgprl es

no nore than lfe+ghteep—armmo—eact Homthe—apno—attd—sequence—encoded by

a gernline VH 22180+ 48- 59 | 501- 02 5Y. 35 |62 3- 3093 gené4 or |cHnpri $68 a QDR
and CDR2 i nde ni sellegt ed PQyfromampne of and {GR2 ot ¢ 1) 4dn
anti body sel ppﬁnéj? §?/h 3 1 3 39 78T 64131 1. J% AZST-\/SSA. \/g )
7.1.2, 10.8.3 2313]1 55 21 %561, ’ZL].EGZ 1 A8 1. 6.9 22, 70. IHT@ 09 5\7223. 5.1,
23.25. 1, 23. $ 28— D6 23729, 1T an 42117 (2 The no |aci d
sequence of CE:Q:HDl W8 o i 18] 156 h% 42 | Bb. 587866, 1B 8] o 92,

96 or 99 or (3)42351c0(§@d by dohe nJgjel c, @CI d sgg1uend @6of S DI®® 1,| 9,
25 17 25 3 4 65 7 Q1 oV QF i tﬁ“

|1
enbodl ment , the antl -CD40 anti body conprises a hea%) chg d a ght
chain as defi n®89%%boVke mVpRLrther RFgBeR BT antirh) 23. f and 4l 2\ 78T is

identical to tl@%&di?%a%ell%néﬂﬁ’f Fest Pat resi due 78 of the heavy chain is

t hr eoni ne i nst al ani ne in antibody 3. 1. 1
H A78T- V883\- VI[DADOT eTheinvertior fmrthhraptgerdles bea\y aadtr tighi chagsvafnts of certain

of the above-listed human anti-CD40 mAbs, comprising one or more amino acid

A
A Iy U:l-, UJ, L v U] LIL) 1

QJQ)

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.



30 and 97 are changed fromvaline to alanine in the heavy chain. Antibody
3. 1. IL- LAMLB3V is identical to that of 3.1.1 except thebtﬂ I @i 4 1is
met hi onine instead of |eucine and residue 83 is valine instead of |eucint:
“in the |iWRSEOAYR. Antibody 0 8 AUG 2006 WD 03/ 040170 PCFCUSSRY/BBA07 -
27 22.1.1HCI09A is identical to that of 22.1.1 except that residue 109 of
the heavy chain is changed froma cysteiné5to an al ani ne. Anti bodies
23.28. | HD16E and 23.28. IL-C92A are identical to that of 23.28.1 except

that residue 1 t : 0 i r .
gl utai nate, an O?(;elgi gﬁugﬂ%g‘ﬂé? nﬁ%@ﬁﬁq} %I%yﬁ}éﬁg?%g?gst og%ﬁ?gé%gg%ﬂélgc??n&é@st eine to
al ani ne, respe@iEinywhidhtthdogleiR3at28sidde 109R% chdgedto ah daninec 2 mododibdl of

23.29.1 except that residue 174 of the light chain is changed from
ar gi ni ne to | y&nHRodygompnsipgtheysuaydsapy Chi?r‘ﬁ Andhed24nt Ligkihein gharos] The

class and subClgssn b Akl yOPAGRNBROHESIBIRE ATELINGE 8% vablpany

nmet hod known in thHe art. |In gene ass and subcl ass an anti body
may be deter m redviudiang andta vaodhelgit khtinafen Ap28.28i1cIf are leappehdift vhddantCl ass

and subcl ass of antibod Such aptijbodies are avail aple comerci,ally. The
cl ass and subéﬁ%@@a’é’&ﬁc atd@i‘@l‘erﬂéfé&%%gqéﬁf’g Ltargic t‘gr"‘h‘REF?_ﬂlP’é%m 9 as

ot her t echni qu&grianteh®y Bitdih Vatidht éxﬂﬁhﬁhﬁ?&lq{k‘ﬂt Shi ﬁ@&e%igﬂ%ﬁéd@g.ez%elt A!' m ned

by sequencing all or alis portion of the censtant domains of t heavy
and/ or |ight cHl6ks Tfe inkentromtaldpodclades a 2DaPaAdight chdirevariamimehzbitbe

sequences to the kno am no,.aci d sequences .of arious cl ass, a
suggl asses of ic%ﬁﬁﬁwsg]ﬁeﬁiﬁﬁeﬁé,lsmga‘gf%ﬂ@ﬁ?lﬂa X Iczlégg’“ﬁ%th"s%ggﬁéss of
the antibodj es.hehPlOin hﬁﬂﬁ@%ﬁ%ﬂh%ﬁ%%de& afR@B 28X ¢oant ifpdy is a

monocl onal antibody. 20 The anti - 0 antibody can be an IgG an IgM an
| gE, an | gA or imventighalspgireddéssnAbs comprising eithat of tieo2f. 2@ hheavyhehaimt i - CD40

anti body is an | Gt?%%t@egﬁeﬁllgl%mﬁ%}%ﬁg%ﬂ@ or 1g&4 subclass. I n another

preferred embodi ies are subclass |1 gQ&. Species

and Mol ecul e Sqbegd]i Vitie/ligh chithPedducbd B AYHedondS 229, 1@bnialiR 4 H¥@Hbh fthe t hE
anti-CD40 anti bodi es denonstrate both species and nol ecule selectivity. In

some enbodi mentconstaaegianat reune 124t The ightirhamprodugsdibyghehybraiomades CD40.
In some e di S ;= i .bi.nds_t o, human,., cynenol gus or
r hesus CDZE? I n@‘% "graE gﬁn%gﬁgﬁ%n%t,%aq ﬁgﬁleg%%/@%ﬁgﬂ%eht‘?‘%%@n@%téeﬁ% “IHPMd to

mouse, rat, dogisrprovided 4 2€04Q.lighothainiwit tBE cardaidabBeitienfesfueing and a
specification, one can deternm ne the species selectivity for the anti-CD40

ant i body usi ng RePrisgEnaed|231d9oMnRil A eomprsingthe 23 29 chaip apd the

variant light chain.
[0103] In a preferred embodiment, the anti-CD40 antibody is 3.1.1, 3.1.1H-

20 AT8T, 3.1.1H-A78T-V88A-VI7A, 3.1.1L-L4AM-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,
23.28.11-C92A, 23.29.1, 23.29.1L-R174K and 24.2.1. In 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



It AUG 2W6 WD 03/040170 PCT/ US02/ 36107 - 28 determ ne species
selectivity using Western blot, FACS, ELISA or RIA (See, IEB%U @arrpl e-
IV.) [0109~ I n sone enbodi nents, the anti-CD40 anti body ha ge ectivity
for CDAOWOLG34H0178 nore than 100 tinmes greater than its selpeqtusee/Byiof or RANK
(receptor 5 act-ivator of nuclear factor-kappa B), 4- 1BB (CD 137), TNFR- |
(Tunor Necrosis Factor Receptor-1) and- TNFR-2 (Tunor Necrosis Factor
Receptor-2). In sone enbodinents, the anti-CD40 anti body does not exhi bit

any appreciable specific binding to any other protein other n 0. One
can det ernineen eéé’l}’é’cgqfwlp9vdffg3ﬁ4§’5 Pffggﬁgﬁrﬁricﬁgws?%cé%a si ng

met hods vel | %t%g‘hidr%g@h%nﬁ%eﬁak& B \Sheld 4 BBR SRR IS 0P{1) ah@ntibody

speci fication. ance, one can determne the selectivity using
West ern bl ot, sEIA&SA fiol $A.108. IRIAL4AMVER3IVeT7 4.2, 1B&hdisd . M.21.4.1,ddm.1f i cati on

nventi on' pr odBdeb 28 -Hhrd b3 Sehid- HoHoCoRAaE 3 g3y LLERGIAS PGS cono

and cross-Lconpg ' ol . YOPE 2ansk o, 44 F52060ds to
CD40 with h%?r’r@ %{hgsaﬂggég%%k nt Fé ?:%%%ngﬁliq?ody sel ected from an

anti body 3. 1. 58, 26,184, %4} WOSF,102.0r 13)ldncadaibvdeauviiraci@sequencelof SR@ 33V,
7.1.2, 10.8.3,.15, 1.1 1 : ol .. |HCIl 09A 23.5.1,
23.25. 1, 23. :.%3,112\:159’%%7.’%%-&3@%%’é%_,%72g§’§§.’a%.’_%??-z%d%),&; 23.29.1, 23.29. 1
L-R 74K or 2@0?@4 1, mOhmotiRr PriiieBethbodindRt, 8id ddbiodp4d Radiboayipmipsiess & heavy
chai n vari abl reJl on having 20 an am no acid sequence of SEQ BD NO 2,

10, 18, 26, 34,hedPy clxin caBprifeg a7 amigpacid s@juence sed@tesk frgg SHQ i

anti-CD40 antibo rj light chajn_,.\varil. ' LAhg an
i no acith seddenperbEbel TR 38 o 'or i Vaavi Bd R YErd G BEeRBYERT
84, 94, 100 oryyldric1¢i0 hdilllseGiiiics sdlected abi SEQUDENIOST 5,218, antihony4Risads to
the same epitope as or 25 cross conpetes for binding with an anti-CD40
anti body by usilng9afiomit Hagomerppwedimentsdhe prti-CRAO0AREbARHERMPRSSE 2 one can

al l ow the anti-CD40, anti body. of . 1h i i hs .

saturating corfAty §Han ﬁﬂlﬁ‘pflglgﬁ aﬁ’&eeﬁgtutpeeepﬁié ggl:ﬁl Oﬁlt%yolhlg@ dt%'ﬁté e%f Hg%ﬁ%lgdy to
bind to CD40. Jovthdenti€isl anfid RadYeduenadsl(s v indign 118REC afiDAA-2C) drthe sane
time as the anti-CD40 anti body, then the test antibody binds to a 30

di f f er ent1®pi tensededsby pre efithe abwyroidgrithiadarleirard pequenpss. (R@ne@et anti body
72 o700 g 1Py R RS cARE CBr RS siaapty body
in close proxigdldcyed PorhlachedBy Shiin 2Af4ble WEIEBIHANEITA1SLCHS DBAL 136 Bighteen

amino acids from the amino acid sequence encoded by a germline Vy 3-30+, 4-59,

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-
LAM-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



29 epitope bound by the human anti-CD40 anti body. This experinent can be
per f'or med u5| ng ELI SA, RI A, FACS or surface plasnon resonangg. L(GSW e.g.
Exanple VI.) In a preferred enbodi nent, the experinent is perforned usi ng
“surface ﬁf’gé’ﬁ‘@ﬂ”?‘bsonance In a nore preferred enbodi ment , P@I/ESYI10 used.
"5 Binding Affinity of Anti-CD40 Antibodies to CD40 [01121 In sone

embodi nents of the invention, the anti-CD&AY anti body binds to CD40 with
high affinity. In sone embodi ments, the anti-CD40 anti body binds to CD40

ant i body bi nds 21 G0 oacth ! S HBCGF T51 JRAEAE YR SRR e,

less. In an evhammntmngecbﬂrmnramyskentwdlanmﬂumnethentamdlelsdd)QSbl}MBldB)aWO
with a KD of 2 In sonme enbodi nents, the anti body

bi nds to CD40 %? £f-1 Lsﬁ?%%*%étﬁ‘ﬁﬁt‘t?ﬁ"ﬁé%%fr?é 380 gxoephthatreriduey 6 96 scheaty f r om
3.1.1, 3.1. 1H .

312 106 3 10ME L e 844, b MG e, dnd et &R ight chyin s

23.25.1, 28. 280113,ngsd gem—p)m@e to alam'ne respectively. Antibody 23.29.11L-R174K is

23.28. 1 L- C92A, 3,2 74Ko-r24.2, 1. nat her_ preferred

embodi nent , é‘g Bﬁ?a}l%% tmg%%ég x‘tflﬁgg‘a\t\f‘tsﬁi@dgétoaﬁﬁléﬁhttﬁhtlﬁés diamgekD as an
ant i body that GO Aromate 19 1 > of a light chain, and/or a CDR3 of a heavy
chain froman anti aody selected from3.1.1, 3. 1. IHA78T, 3. 1.
IH-A78T-V88A—V97A, 20 ) bod;

3.1.1L-L4M L83 1355 of AmtisCD4 .2.1,22.1.1,22. 1. | H d 09A,
23.5.1, 23.25. 1, 23 28 1, 23. 28. 1 H Dl 6E, 23 28AL- C92A, 23.29.1,23.29.1L- R
74K and 24.2. [0106h é“ﬁmlclasamﬁ swbclape of anti- ED48mbtiohdiesnhay bdnéetanmhmbm:ly bi nds

to thsbst |aII e KDa n .anti t hat, co ises a.
heavy chal n |k?5‘ Y‘%r’l ﬂ}f g'%%?nﬁr ﬁ@egeqs&ngg%apé@fapag $b NOo 2,
10, 18, 26, 34, ﬁﬁy‘ﬂa& deﬁ&mrﬁ&usﬁx@ antf¥odi€LthaPite sﬁ@otﬁ@ﬁ)r‘ﬁr}m%&u% cﬁﬁ@tan&?o”p” Ses

a light chain having an _am no acid sequence of 20, 28,
36, 44, 52, GOSHW@SS v%ant@wdwﬁuch agipodies _aoezavanlnblan@mnmcxpitsefﬁhmtass and

enbodi rrent I al me KD as
an anti body that g%nga?%e%@%@ﬁ@ﬁﬂ%ﬂ mea ﬁtlg Va’Y?IL%ﬁ %tn?r tﬁf?lHHq‘fFﬁvi ng
an anino acid sdgteniceyohe SHE hid NBclads m&?be&@terrﬁﬁwd%ﬁse néihg aldor 860, 68,
76, 84, 94, 100 or 102 or a CDR3 of a_ heavy chain variable region having

an am no &8id E%‘ﬁ‘ﬁ%ﬁ’é@ecﬁongw Jompgingcef the hegyy @Qforilsht @mnsmj/thqsmtﬂmdgs 66,
74, 82, 90, 92, RPCT/ US02/ 36107
[0113] In sone erﬁgarg{ S, n?qh %ﬁeﬁégﬁ{ﬁ% g%a%{ PEW ('J‘f’%ss%% ation

various class and subclasses of immunoglobulins, and determining the class and

subclass of the antibodies.

[0107] Insome 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, I1gG2, IgG3 or IgG4 subclass. In another preferred embodiment, the anti-

CD40 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



rate. In sonme enbodi nents, the anti-CD40 anti body has an Kff of 2.0 x 10-4
or lower. In some enbodinents, the K, ,ff is 2.0 x 10-7 or @{l some
enbodi ments, the Kff is substantially the sanme as an anti bcd)@\kﬁés q]bed
herei n, WO éxeu®i ng an anti body selected from3.1.1, 3. IpCWuBB8M7 3. 1.
1H A78T- V88A- VO7A, 3.1.1L-L4M L8B3V, 7.1.2, 10.8.3, 15.1.1, 21.4.1, 21.2.1,
22.1.1, 22.1.1HCl 09A, 23.5.1, 23.25.1-2828.1, 23.28. I|HD 6E 23.28.

| L- C92A, 23.29. 1, 23.29.1L-RI74K and 24.2.1. In sone enbodi nents, the

anti body binds to CD40 wth substantially t as ti body
that compri sesOSHCTEHRR SRRCICS Sﬁlgﬁg‘ﬁ%ﬁwl%ﬁ%&@ gﬁ“’%s@]‘g}} Pbﬁ?ﬁtﬁgﬁche'\gr’om
an antibody segeghedfryom3.1.1, 3. 1. IH A78T, 3.1.1H A78T-VB8A- VO7A,
3.1.1L-L4m L83V, 7.1.2, 10.8.3, 15.1.1, 21.4.1,21.2.1, o

22.1.1, 22. 1. | HOI0OPAIn sans emboditenss, thezaitixE@D40 aatitrgly has pl sglectivity for CD40
23.28. 1 L-C92A, .23.29.1,.23. 29 . 1L-Rl 74K . and, 14, 2.1 . .| e i ments,
the antibody tha Hgn?f&fbﬂb‘?%“{l# TS H}?Piltélsﬁ?c?ﬂg' @5@&???0%@9% .

anti body that J&ivaRIFRFnEERarFab8AK P S, a-mg@bhwz)c FYIFRL | {@uindgNaErosisi NO
acid sequence of SEQ ID NO 2, 10‘,) 18, 26, 34, 42, 50, 58, 66, 74, 82, 90,
92, 96 or 98 oFactéraRecsptoyrl) sné TAFR-2¢RumonNertosisdiariop Recerigi-eh IR&eMSg an

am no aci d sequepce of . S I 4. .1 . 4 76,
84, 94, 100 or eTgﬁfmeﬁtsaﬁgt%gfégﬁ%F%?‘?"gﬁd dé%%%%‘?%@h@&‘%yhag’pén‘ﬁ?%gg%ecgﬁrnds to
CD40 wi th subsbaidingablanyloftter pedtEintethdrithasCBA0. 2eaa dbwryineltht sdartjyity oés a

CDR2 of a light chain variable region having an anino acid se nce of SEQ
ID NO 4, 12, #oanigCD46 anibpdysfor 8@&,0 usHg methogyweld gnowp gn gre HeBoing, coR

of a heavy ,chai t.ahl ' ' 1.n j ot | D

N 6, 14k 057 Uk URLYTER F hEeDiisua) "ol i AR GRHEC R SBlep T | T
bi ndi ng af fi ni LiyingWlestéradlstj BACSNELIS & oo RIAN (Se¥, bgCBKAmmpie Vody to 25 CD40
can be determ ned by any nethod known in the art. The binding affinity can
be neasured by _conpetitive ELI SAs, R.As or, s DN.. I esonance, such
as Bl Acore. Theeniueal L1340 Egitopes Recognizedby Auti-(LAA Anlibody ¢ 06 pl asnon
resonance. Preferabl e binding affinity and di ssQcjation '

t rate i.s
neasured by s&@ﬂ&&e%&l"@@ﬁﬁbﬁ nyeH R Videp? Bumap fpl- ‘v),mf)ﬁ%"lﬁ?"’hﬁpﬂﬁody
affinity and di lRld & ih891R sBRCPlibddMndAge.

o g Exanpl e JROATEECT A G SRRl Bl SR and
Heavy Chans Cebindssa®4002ithihesamai aCDi@mamaitbEMAOEmtibhdy seieased from asan
conprise a human,, r | | r 1 id
sequence deri vé&tlgqaﬁg’%iﬁo%?1Fﬂﬂgghgqm%i8hg%§&3§dr%’%ﬁ@'%i&ﬁgﬁl i ght
chain, the 1ight; shay @13vesiabies dommon, ), 2219 HR0G09R023 5. 10285y a human
A3/ Al 9 (DPK-15), T5 (DP5), or A27 (DPK:22) VK

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

= A

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
CD40 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




gene. (0116] In sonme enbodinents, the VL of the anti-CD40 antibody contains
one or nore amno acid substltutlons relative to the germbge aci d
sequence. In sone enbodi nents, the VL of the anti-CD40 ant 6@dnconpr| ses
© 1, 2, 3, WOoyMQ70 7 10 8, 9, or 10 anmino acid substituti OPGST/HEN&INeE t o
" the germ ine anino acid sequence. In sonme enbodi nents, one or nore of

t hose substitutions fromgermine is in th® TDR regions of the |ight
chain. In some errbodl rrents the amno acid substitutions relative to
germine are at STRS JLRE: utlons
ger It e a1 SbmRiR SRSy AREDARSELASIAR Shemaii oL |

3. 1. 1 L-L4M b8ﬁM;me7dﬂsuig E]LIS[S BIA, FACS &z suzfhcd plasmdi résofianc22 (dee] ¢. g23 5 1,
23.25. 1, 23.29.1, 23.29.1L-C92A Zgé 1 2329ILRJ74 and, 24.2

For exanpl e, t he Exempisg Vihdn gpree adintsghyheexpeEgicbIspe E“%jru%%%e am no
acid substitutig e nd

ot her am no aci ‘ggguek}g%?&[ﬁg%iﬁcgo%aﬁngge élgﬁg%g I@g@%ﬁﬂ%@%@ﬁﬁ%@ dy
10.8.3 whigh utilizes the same VK gene as 20 antibody 21-4. 1. In sone
enbodi ments, the am no aC|d ha,nes are at, one or nore. of the sane
positions but BindngAfE Anti-eDA0 Anfibadies §0( the reference antibody.
[01171 In sone enbodl rrents am no acid changes relative to germine occur

at one or nor é0b2]t H@%Wn}%’é’ﬂfﬂﬁfﬁﬁgf%llﬂ‘f?nﬁﬂ?h the aatEDA0 apfibady Pigdices
23.5.1, 23, 25, LY HERGEyT: fn ok Bpfoaidignd thy oL ptbpfty Ripacie - ©
24. 2. 1h but th@nghfaIﬁﬁnyQMﬁﬁmlassnhemodtﬂr\peefan;emmnh@dlmesusbmul tgt |dons
at such position relativ the _ani.po 0
For exarrgljeo, i fan g body pings, foy Dﬂgé‘f“ihi aoIﬁDioﬁEé‘@Cd gf" ][bnlb ‘goéﬁto @ﬁ? gg 2‘“ y
changed relativg &g, ﬁﬁfrH’PLat %d;e;l}abédlﬁém ﬁ{e%hs@dfmdwwﬁo %ﬂ%q{yafo gel y

substitute aspartate at tion. Simlarl an am no aci d
substitution combdifed ordesgelmbimeembodimentssthe eneborybindste 7T Witk y

bstitute 11 AUG 2006 WD 03/040170 PCT/USO 7 .- reqpi ne for
serine at that SHB%*P’BWSW hesee Rode ) ety otsciad it bark R,
di scussed Supr%1hﬁ1A$iTJV”88%QW®7ﬁn’§qq'Lﬂmﬁ/§L83\he7hlzgm gahes n.101 hhe human

anti-CD40 anti body  conprises the am no acid sequence that is the Same as
t he am no i d els2ibblo22.13H-6209A, 23:5. 5rid3i 2oty 328.1, 28.289EBD16E, NO. 4), 3.

Ly L LV LTREONR 980, oty (OF LI haghl gl FEQ £0 10
ggg 2:29,123 i E gg«%ﬂ,d&m&t ﬁfé)ajntlggd}lbﬁads 10540 WithN@bstbtal B 3IhSsaine I5@s at D NO
antibody that comprises a CDR2 of a light 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-L4M-L83V, 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

CDA40 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 havmg an
émino acid Séqueﬂce 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 llght cham
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 ofa heavy cham variable region

having an amino acid sequence of SEQ]DNO 2, 10 18, 26, 34 42 50, 58, 66,
74, 82, 90, 92, 96 or 98.

!
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23.28. 1 L-C92A (SEQ ID NO 100), 23.29.1 (SEQ ID NG 76), 23.29. IL-R
74K 10 (SEQ ID NO 102) or 24.2.1 (SEQ ID NO 84), or said amno acid
sequence having up to 1, 2, 3, 4, 6, 8 or 10 conservati ve 08rAbG 20i d
substi t utWeWs/o#dd@ or a total of up to 3 non-conservative &I/OS256i10d
substitutions. {0119] In sone enbodi nents, the |ight chain of the anti-CD40
anti body conprises at least the |light cha$® €DR2, and may al so conpri se
the CDRI and 3-5 CDR3 regions of a germine sequence, as described herein.

I th nbogi t i i ks I d. .2 of
ant body. i ndepernt Py ORE telm BB B MY CEATBE Phdyg o @RGciRH: © © 2"
7.1.2,10.8.3, ZI&e. Insdme edbodinients?theZnti-CR20 dntihodghadand K 26t 26 x11.0“%3- 28. 1,

23.28. 1 L-C92A, 23.29.1 and 24.2. 1, or CDR regiLons each having | ess than
8, less than 610Vesdnsams embodiments the\kyr is 2d) 11680/ kaweat Inomgri no aci d

substitutions %‘Woﬁfrﬁéhté,% Ol shmtﬁﬁ{aﬁg tl{lﬁe%%{e J%%Tanﬁgé]cﬁf e‘éﬁ%ﬂe\ﬁ%e?%zg acid

substitutions. In other en%iéﬁll ment s, chain o ant

anti body canpr isdediag ah easbodyrseldcied Hrom BAi 1) 30DRA-A 8T 3TayH-A 78T-VEYAPr | se
the CDRI and regi : ch.of which are independently selected from
the CDRl and %Aﬁgg‘i'gﬂ'ﬁ“‘ﬁiﬁﬁvaﬁtligodgﬁ-%d?ilnb 2441 gh2- biR&ilnl.drli- Hit e 25
regi on conpri si@oirhes ani ng 73gi 3 9gquen S ﬂgg@ . 4, 12,
20, 28, 36, 44, gg‘ 60@’%3,2316?3%%?’gggg'r{%géﬁ’?'ieghco eggb%%%cleic
aci d nol ecul e 23819eldt-Bd 74K aund SEQ. 1. OnlNGBIe edpbolilmerit§ th@atibdBy bihds tdCD469, 67,
75, 83, 93 or 99ﬂw$)0120%u V%lth regard to the heavy chain, in sone

enbodi nents, tHe By bgisgme Ror 23 proaniibegy that spmpasss 3-RR3 @f abgtignce i s
encoded i R opar tchiiy o2 alCIRY o¥h1i3hB%hin $8m i i ; i1 4. Bpgor Vii
3-30.3 gene. In sorreaen‘oodiorren1 s, thne VH Gaﬂﬁtﬁgﬁ%y%énﬂicﬁd%%yélhlt’?b%g? )
cont ai ns one orA%8d: 8. lakil\y/ SV 88 4tMX1A 3t . 1 bistM-A&83%% 7dis 1018.3,i16del,t i ons
(additions) rel,atiy t i 1,N C{ u . 0 AUG
2006 IO 03/ 040 fol,gﬁb@-g%iﬁ%@&2,}%&&%&&;?933@,éﬁ;ﬁﬁlgl@gmi n
of the heavy chgi28 1qopLAses29.1, B.281LR173K fid 54.2.1 8In HmelGnpokitmend; thd 3
14, 15, 16, 17 or_ 18 nmutations fromthe gerinline amno acid sequence. In

sone enbodi mentstibadybinds @tGH with sukstansially thressamedtimee as abhddythatons

conpar ed th rod i I equence. In sone 5. enbodi ne he
nut at i onsrlf%r e i%(rjllgl ’%‘gg Sﬁ? a?glﬁﬁ%ﬁg%%lgﬁ%l?%’glg%’]"%?fé?lﬂ{nolaﬁldssﬁﬂ’éem%Hgsgp hts,
the anino aci d NOa)des18126, BRdR, 80, 58066,014, 8D, 0, 96&9%%&11&@9@?55&% as
the nutations f,rgm germine in any one or nore of the VH O antibodies
3.1.1, 3.1.|H Aghrchan Yanahlevegipnyguing\waning aaid zequenes of SEG N NO: 4, 12,

21.4.1,21.2.1, 282281'333’24?,'5%; gﬁf’?r %é’ﬁ? 82"?, 1%0%1‘%%?%%’1 %”ﬁgﬁ%%g?‘%‘ﬁgdg 28. | H Dl 6E,

10 23.29.1 and 24.2.7 1.l odinents, e changes are at
one or 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
BlAcore. 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 BIAcore™. See, e.g., Example XIV.



nore of the sanme positions but involve a different nutation than in the
reference antibody. [0121] In sone enbodi nents, the heavy gh 'nﬁrrp i ses
an am no acid sequence of the variable domain (VH of ant9 O‘S{G 1.1 (SEQ
1D NO 2W@BN0HHIA78T (SEQ 15 ID NO 90), 3. 1.1 H A78T- VB8ANITM3600 | D NO
92),7.1.2 (SEQ'1TD NO 10), 10. 8.3 (SEQID NO 18), 15. 1.1 (SEQ ID NG
26), 21.2.1 (SEQID NO 34), 21.4.1 (SEQGQED NC 42),22.1.1 (SEQ ID NG
50),22.1.1HCI09A (SEQ ID NGO 96), 23.5.1 (SEQID NGO 5 8), 23.2 8.1 (SEQ
ID NO 66), 23. t8. IQI{,D Bm%% SS&ID NO 98), 23.29.1 (SEQ ID NG 74)

and 24.2. 1 ( m no 20 acid sequence having up to 1,
2, 3, 4, 6, 8 _or. .10 conser ive . amno acid .substitutions and/.or a total
of Up 10 3 noRdhs iy AT T A B P DE B S L PSP G BTr FpE A
embodi ment's, g aheaMYALIGH Bh&RSP ah $88nd A8d RemHcEdaived HdRdsrom CBRSGmed CDR3

regions of antibody 3.1.1, 3.1.1H A78T, 3.1.1H A78T-V88A- VO7A, 7.1.2,
10.8. 3, 15. 1. embpdinents camprising a Rappe light oizain,ithe lightCheinpgriabe3iomain (V25

D 1H o So13tofFolal TR A SRR AR TRl o RaT R Ty B

6, less than 4en®r less than 3 conservative amno acid substitutions
and/or a total of three or fewer non-conservative amno acid

subst i t uti ons [0H Gl 0 Ir3pmpegmbedimerih de Wepaf tie anHLCREQ e ibolxicaniewPnE 98s a
CDR3, and may _agl . 30 ri.se th d regi ons,of a germline
sequence. as ARE Pk BRIRh Fag G I eamiie s e Rgplndl
anti body, eachomt embodiingits thd VideptedatitCp46 entitridgdomprisesar) 2a814,130dy7,
conprising a heavy chain of an antibody 0 8 AUG 2006 WD 03/040170

PCT) Us02A3610%: 0- ordd) argiap aeidaybstiutions relative b the jgepmlpgamino acid sequence.

T iEa oon, TS fbgdmit, bl b dare dtydscybéinfors gt ebdingeituty 57,
1. I'n anot her CDRosHiomsdf,thé lighthehainy I Baind efbopinhcgs tie anfibR3cidand may al so

conprise the CDRI, and CDR2 regi ong, each of which are -5 independently
sel ected fromSabstprions felatiyse gepylinsarsrat ane ebppreofihe sams pesians as iy on

I e

Figs. 2D52H) 6l Bnddded.s8y, 4. 1RydDE.3; 1adi.H Heuatice ], bti2805.1 y 282 SEQ | D

Mot her onod 2 238 1oCai) 308 ) g TR i A 2 P el s o
above and a |i\9j’t§ftﬁé‘&'htilcmocﬂnﬁ%@55ﬁﬁ% c8RaMFoneld? Witk ol AP SutRfindishso acid

substitution that naybe nmade is t'o change one or
compared to germline found in antibody 21.4.1, and 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, 7.1.2,10.8.3, 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, 23.29.11L-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



nore cysteines in the antibody, which may be chemcally reactive, to
anot her residue, such as, without |imtation, alanine or saﬂr!i E&? M one .
enbodi ment, the is eysteine substitution is made in a framewor egion of a

vari abl e ywiowghsiey in the constant domain of an anti body. p¢fiygs@icher
enbodi nent, the-cysteine is in a non- canonical region of the antibody.

Anot her type of am no acid substitution thag ray be nmade is to change any
potential proteolytic sites in the antibody, particularly those that are
in a franmework ﬂ:ggi'onf()f a variable domain, in the constant domain 20 of an
anti body, or i DGR IVAGHRE ebihel RAgitR. Sronsprvativg ampBgyacLBbstifutionsoare of
cysteine resi dgegugied sipaoval of proteolytic sites may decrease the risk of
any heterogeneity in t'he antibody product and thus increase its

hormogenei ty. Arﬁ@lf;?ér Intsgme eofbodihends,died tigtshsini df uhd Iomirs aritd OB 4OMEnEBS &)/

aspar agi ne-gl yci pairs, which formpotential deanjdation sites, by
altering one O%Oﬁlﬁ){lﬁ%&b ® pring g ﬁ?é‘gycﬁtﬁ?tsls ithe spmegs dpepmpoacitspgquence of
framewor k segi esV, bhgntibeasBant (SEORDNG: 493 11911!1 ggﬂ? fogyhe
anti body. Activati I()n of CDZO b (Anti CDN%%%? ggd O%Eég]v no 212?«2'3961 ct of
the present inveht (9FRi IﬂR/UQ?égidﬁ-sa%(SE@Dm)NéhﬂDbddy.l (SEQ. IsNan28x;t i vati ng

Substi tat es foP  PritSER: BIRD 1 6360 NG Seh i FebacntBh ai 32 11hhe
activating ant i($BQyID NESIRB3i Rl (JEG. D NS 6@2, %qug?.ﬁ%g;@gkﬁs Wi th

CD4OL for bindi n% to CD40. In sone enbodi nent’s, the 0és not 01
AUG 2006 WO 03P@30179°PEfPEQoE D¥X:(109), 23.2851 (SRQEE: WOW76); 26DICIL-RAT4K

bi ndi ng t @ ,CD4GsE 12EP] o hi _ OL..binding.to CD40. In
sone enbodi nen?gs,_ét e an%?j)(g%%tzgﬁfﬁ(g?%lg ?%@m%ﬁ%ﬂo? d 8¢ Bf%sence or
absence of CD4bhvingmhitdyil 12,406, STotidy copsewhiivd dmivo \weidubANuto DM or 2

the i nvention provides

Anti bodies 5 [?é%ﬂ Acc%rdi n%'nto some enbodj nents, |

an anti -CD40 f3Bd) SmeReconsyy i egmipe apidaubstiutianson of turmor cells in
vitro or tunor [@fo [ j : odi. w.Lhe antibody
i nhibits tunor [gr o?vt,( hhnB‘g/}ng%éhl‘sg%lé&%%@%1@@%%02%%‘%&&&“?% one
enbodi ment s, t hempridskab tigstithéliphttchainkODR A @5 M\lts@c@m})ﬁ%/@helgm@p%d

enbodi man}L tmbitiog of tunor growth is detectable 14 days after
initial treat SBIPE RE2 SRFNISFIugse Astescrihed deravpninsanothdre i nhi bi ti on

ooy Of o baseks bt oty Shieo SR rd CORTRCl Bl . o, o
to the ani mal ngependendy saledtedam hihdj Hody.-LAM-EEBW 200o10.88015.1.1t he
antineopl astiCyy 41 212.1,22.1.1,23.5.1, 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 independently 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] Withregard 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 4-39, Vi 1-02, Vi 4.35 or Vy 3-30.3 gene. In some embodiments, the Vi of
the anti-CD40 antibody contains one or more amino acid substitutions, deletions or

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



| S agent further inhibits tunor growth. In sone enbodi nents, the
anti'neoplastic agent is adrianycin or taxol. In sone enmbogygaps et he
co-adm ni stration of an antineoplastic agent and the anti-CD40 anti body

i nhi bits womap4giowt h by at | east 50% after a period of PCrBdoumy® from
“initiation of treatnent conpared to tunor growth on an untreated ani mal.
20 I nduction of Apoptosis by Anti-CD40 Ant3idbodi es [0128] Anot her aspect of
the invention provides an anti-CD40 anti body that induces cell death of

CD40 positive cells. In sone enpbodi nent he antibody .ca is of
D10 posi 11 ve E@bpSmenn e aHeDRETI PG TR SO HERD: o1 Axgr st on
of Cell Surfacg SMlloe?Hll%1?,514,Q?r,zfﬁdflV%rggl'ﬁl?ut%ﬁcﬂéfﬁmelsgerﬁlhﬁe%ﬁﬂo‘wo

ant i body enhances 't he ‘expression surface nolecul es, 1ncluding
but not |i m t edequendeCAMsoie-chboBitnéhts, tiBDMLatiChRE} arermdnGROBSeTrvatmvVes o e

enbodi nents, | L{%/.m. of the an i&%d eghances | CAM expr ssion in a whole
bl'ood B el | salTPHELioRs FUBREY i T EYTRARS BRGSSi, Yok, 3 548% 2 fol d, or
nor e pref esabl ymBY¥didentseiRtmdtafihare h{‘th%QIIﬁR@é%@ﬁd SRt Beavl od@in| tigkeeof the
ant i body enhances MHC-H expression in a whol e bl ood B-cell surface 08 AUG

2006 WO 03/ 04@mbodipemis teasiee @7id chaggs appmadedtcongmr aere af thesamesay by at

| east 2 fold, or .nore eferably.by at least 3 fold. | enbodi nents, 1
o/ of the anPPEBGY "’éﬁﬁ%ﬂ’&é"gw&%’i@ SSPLGE Ty grie Gmord of IV arodt |
surface nol ecubgtibdidsauh a3.1 AM-ATSRY3. by HRA 7R BaMS A2 VIogiAd 7.102, 10188 15.1.1,

preferably by at least 5 fold. See, e.%., Exanple VII1, Table 25. 5 %0130]
In some enbodi Rbrtls 212he 23nt 1,224 DH&M0Pe dY-SelnRARSels 28 R8- 1o X P28 E1-BA 6Eof
dendri ti | f ' ' b i i - | CAM
572, Coeddand 01 i Pt e B el PibothinBfhe il A EEhR relbnb be 1

simlar to thendraogte@hmypositichabutdfivals e diféderitinBatied fhan iSthe referagce
Tables 25 and 2 6, infra. |In sone enbodinents, the antibody preferentially
upr egul at es th@nﬁmessi on of 10 dendritic cell surface nolecul es, such as

o7 o0 NI oIR8 LBt ST SR B HES8 BRLSSHSa gy EE
sone enbodi mentos thehariableidoadyn Snfarfartbaiy 3. Ul BEQEEY BO: @) Jof. 1HeATRK (ST3
[0132] 1 Borre BM0HeAld HATEAY iAo T isEE IR Nowal nE2EBRAE I,y
producti on | s Torner Bara D O Lo E (R R O Ao N IDROTE), o
| FN--Y or |L-12114.1 (SEQ & NOn42)e22. 53 (SECQ 16 NOh&0), 32 dntH-61 09AHSEEN Ny
Wth LPS co- g6 5351 (SEQ ID NO: 58), 23.28.1 (SEQ ID NO: 66), 23.28.1H-D16E (SEQ ID
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 CDR1,
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-C1094, 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



stinmul ati on enhances | L-12p70 production in a dendritic cell assay with an
EC50 O 20 about 0.48 Ag/m . In sone enbodi nents, the anti @cﬁ*ug nces - .
| L-12. p40 production in dendritic cells with an EC50 of abo ) Ag/ m .

(See, e.wo,03lax@nple VIII1.) [0133] In sone enbodi nents, tperaBiiRaey
enhances secretion of IFN-gammaby T cells in an allogenic T cell/dendritic
cell assay, as described in Exanple VIH 3140 - 25 sone enbodi nents, the

anti body enhances | FN-gama secretion in an allogenic T cell/dendritic cell

o harcos 1 'E garrie e bl ronin-A78% o st At et amari 208 Mk ay”

with an ECS0 ‘P§1"ib‘91”4 102¥2ﬁ9b9l1|1,2br1 m@l@@hodarmn@s ztaheo@mub@ﬂzsqmances
| FN-ganma secretion in’an aliogedic T cell/déndritic cefl assay with an

EC50 of 30 abad6E, ZBE%IAgd 2#.2.10 I&anumezembomw/tmmmcm/cus@mwm -
37 Methods of odu nti bodi e Ant i - Produci n Li nes

| nmuni zat i on Fg%é’ QWWF%@ ﬂ'ggéj%%ﬁgb%ﬁi %agﬂé’?e Fich Aiced by
| muni zi ng a 1@%&Eﬂﬁ§'sééﬂtéﬂiﬁoﬁoimbkﬁ'ﬁg GIRD tr.@glaﬁmaw%alﬂrvaﬁhmeof
human 5 i mmunogl obul 1 n” heavy chain and light chain loci wt

antigen. |n aregmnedamprésthgearbovineewid setthencaselebteddiomaBEQdD N@SaZQ@;dﬁ’buseTM
animal . [013 e T 1,C re in red npuse .strains. that conprise
large fragne %ﬁo?gmﬁ %r’r%n@g%((}b i \[93 shoxmy i Figp ﬁ)fﬁl ° ﬁ}ﬁ h | oci
and are defi gherH)ok Bn¢BALE B aﬁﬁlbmdamd)a Hﬁdd éé[bcteﬁ%bmSE% m@en gt al.

Nat ure Genetics 10 7:13-21 (1994 and U Pat ent s 916, 771, 5,939, 598,

5 085 615 5 08825288, 41,4905 62513, 83, 8801091 or 87.1 vanstigr embodioress he

W0 96/ 32335“"9%1%@%@%%&8%6%%2%%%8@ T

99/ 53049, WO @gg¥ve9560, and WD 00/037504. 15 [0136] In another aspect, the
i nvention provides a nethod for making anti-CD40 anti bodies from

non- human, noH@ths Oneiypreienyipo jagid substithgomiat marhamade Floghange &eifal s
t hat | t
Lt oM o© R LLHAGH ARRELY Lgh P oD, AL 85, C20

docunents. Theesitehadh agiwithous Hehitatioh,d@tnsdocsemps! b e@enitevdimentf thed as 20

described in U S., Patent 5,994,619. In preferred enbodi ments,  the non-human
ani mal s &Pe r rsieing pebstution dsmade my afrapgwprkregion s eyasable dempin ®dndbuUse7r m

m ce produce gghafilibmbhinkst BAUHRBodye AR ahBief etboditlehy, the cysteine is in a non-

canonical region of the antibody. 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

[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
CD40L for binding to CD40. In some embodiments, the antibody does not



human anti bodi es and generate anti gen-specific human anti bodies. In sone
enbodi nents, the XenoMouseTm i ce contain approxi mately 80%@pfaych26ruman 25
anti body V gene repertoire through introduction of ne-abase sized, germine
“configur awpg)ﬁ/oﬂ‘él(;%t artificial chronosone (YAC) fragnents RET/USR/3auTan
heavy chain |oci and kappa light chain loci. See Mendez et al., Nature
CGei zetics 15:146- 156 (1997), Geen and Jakobovits, J Exp. Med. 188:483-495
(1998), and WD 98/24893, the disclosures of which are hereby incorporated
by reference. IRQAGk, Cb4POIS: SRERNIERIA, bhiindlafk oBBF EBloL
conprising human ‘i mmunogl obul' i n gené&s are ani mal's that have a humgn
i mmunogl obul i n bidihgitd CD48." In somd drebedimiehizctis aagriiIdHcintibady extdgeRq@Iz4d g
| ocus is m mcked 08 AUG 2006 WO %&é&fl?O PCT/ US02/ 36107 - 38 through
the inclusion dRt W%ﬁ“&%ﬁ?*&ﬁ%sof ‘he 1g |l ocus. Thus, one or more VH
genes, one or nore DH genes, one or nore JH genes, a nu constant domain,
and a second gaRBiRMoftRRRr GroREELEYAE by Antlemp Aarmedept donmain) are
formed into a construct for rnsertion into an ani nal. is approach is

described, 4 nt gm%gi aAcdofding kb som&@hBaimdRs; the imARtGPErovRIes 4R «B2TD40
5,569, 825, 5,625,126, 5,633,425, b, 661,016, 5, 770,429, b, 789, 650,

5, 814, 318, 5, 59m}i66¢1>§ that, 1phbite 68, prolifepatio®ait tumsr 2HS /P 150 arumbr §o%tr 683,
hereby incorporated by reference. [0139] An advantage of the nminilocus
approach is thé®pidity with which constructs including portions of the
I'g I ocus can begogerneralsgmhenfbolthéré Wcshtivdl( inhitlts3HnBR hByaY fRhst @

potential disadvantage of the mnilocus approach is that theré may not be
suf fici ent i mmiel5Slul60ko, §5%e78V4 ¥5%0 Inspme embddimens; thel antittedeinbpitnt |,

such that there may be | ant i bod roductjon, ..[.0140]. | n_another aspect,
the i nvencin PEOT B3 BYZbt0dn o8P HERREEH  h e Ch S BIRAR | bodl es.
In some enbodi nEfdctablddys ABer iaiti b S withik indidddy. L dthédengbddiMibhts,
antigen as described bel ow under conditions that permt antibod

producti on. AnttheseNbilenefimes searthds detectable |7a!@waﬁqrérmialﬁéeaaﬁpm¥wi§h theused
i th | i cl ej i ing_the h
and 11 ght - cnai o84y G ehiia B, aR0fer il fadil 8oy 3R ERTIN ekl T

nucl ei ¢ aci ds aheanigiabsaluknintiyCOA0iaREBSBA THSbig efnd6Hiti e thekdm@inBorlgstichose
of skill in the art_ and as_20 described further below to reduce the anpunt

of non-hurfeh segaefaeher inkibits fusnorigremthy Aa spe embedinsans, ths andgeandastise i mune
e ' . : _ > e
hnal o pur 1 oqti gyl oPBREL AROLL TERbu b il Aok brafD &

CD40. In some amibedfilastintagent hé tHeRAfi-GDH0 grtibddy ishibitawyemn igraithGP4R leakin somre
enbodi nent s,

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, MI.-IC-H, B7-2,
CD71, CD23 and CD83. In some embodiments, 1 ug}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




25 the CD40 fragnent is the extracellular domain of CD40. In sone

enbodi nents, the CD40 fragnent conprises at |east one epigqpﬁ,@fm@mo. In
ot her enbodi nents, the CD40 antigen is a cell that expresSes or

over expr G es0L0PM0 or an i nmunogeni ¢ fragnment thereof on pcrussesédce. I n
sonme enbodi nents, the CD40 antigen is a CD40 fusion protein. 30 [0142]

| mruni zation of aninmals can be by any neth®éd known in the art. See, e.g.,
Harl ow and Lane, Anti bodies: A Laboratory Manual, New York: Cold Spring

Har bor Press, 1990. .Methods for i ni zi - human _ani such m ce,
01 AUG 2V WIRESPURRIG EeR gy P et (38 of RS prelially by e o ge.
cattle and hor sgf ah@ciR|dmboaanents,N Adail 8f the aRBBodEerfhances @I PARAGiIokane:
supra, and U.S. Patent 5,994,619. In a preferred enbodi nent, the CD40

antigen i s admiwhae bloed Brcelh senfacadipalocuie up-tegsddtionl assay biyhas I¢astdifdd, aresgrense.
Exenpl ary adj uvants.inclu te or inconple reund' s adjuvant, -5
REBI (nuranyl dif Eﬁbh%&?{jgf‘&%gé@ SFWM‘F&?‘%&@%I exes). Such
adj uvants nay QOY3GC! IntddenRhYRBREASShE LATODAY HriBb&Peiabestde SEFLQRIET | NY
it ina local deposit, or they may contain substances that stinulate the

host to secr et eof dendtin eell suaface moleotlasdrceding buigrot digdtedpn MES-AAEAdher

camnistered, REA Goamaad ek Tobla it bl dolr iR §on S gt

adni ni st rat i onstoGle taRge pOLpRGEkiiGleobseRea A BYElls. BV k. oS ERdIcaI25vipales, infid143]
Exanpl e | descrjbes the production of anti-CD40 nonocl onal anti bodies.
Producti on of AnispgicEdodiaentatherentipopy peaferentialyceiregulatazthe[egpmagionef er

i muni zat i of .an| ' 0 t j ies and/or, 1

anti body- produciRirACHIE st hctedier Bl o 172 pRMERCH, BOmPRRa B oo
enbodi ments  andxipréskdh ofittids® atbfecuzs! Sed)iery, TadlaipT.i s obtai ned fromthe

ani mal by bleeding or sacrificing the animal. The senimmy be used as it

is obtained fr t he animal,, an ipmmunogl bualc,in fracti on may be obtai ned
from the serum=R2NeGREIL QL POEBUQN OLEUWLHIESKIREY be purified fromthe
serum It is well_ known to one of ordinary 20 skill in the art that serum
or i munogl obul [PA3tlopksomermbpdimpnts Hm&a@%ow ¢nhapees geHRLAE pesERtion ofhe

di sadvant age T Soyalifldl iROLNGE Mitho At RABIES B ARANCYs T OfF BRf1Ms 1 S that

t he anmbunt of a i'es that can bé obtalné Imited an € ‘pol ycl onal
anti body Hes a [0é3Yr oyessoeemsnbodimynts thepmépedyt erdmncds@itikind secmtor by

enbodi nents, anti haody-produci immortalized cell |ines are :25 prepared
fromcells i so!‘%'?“gﬁtI%lP%Lﬁ qq%@dggﬁ?ﬁtrﬁw’é‘?fyéﬁ%i i‘h?o.m%f pdimentsfvidiicon, the
ani mal i's sacridrb&efio ¥ idrhEP BB BNH-HmSR& WihBnt Ot hdr&b£LPS, TEN-y

inmmortalized.

or IL-18. In yet another aspect of the invention, the antibody with LPS co-
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 ug/ml. (See, e.g., Example
VIIL)
[0133] Insome 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 ECsg of about 0.3 ug/ml. In some embodiments,
the antibody enhances IFN-gamma secretion in an allogenic T cell/dendritic cell
assay with an ECsq 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 ECsy of

30 about 0.03 ug/ml.



Met hods of immortalizing cells include, but are not limted to,

transferring them w th oncogenes, inflecting themw th the,gn LC Virus
cultivating themunder conditions that select for imortal PBe@fﬁgZ :

* subj ect i ﬁ’!}gtowmli"b car ci nogeni ¢ or 30 nutating conpounds, POFUSE/IEM Wit h
“an imortalized cell, e.g., a nyeloma cell, and inactivating a tunor
suppressor gene. See, e.g., Harlow and Lan¥] supra. |If fusion with nyel oma
cells is used, the nyeloma cells preferably do not secrete 0 8 AUG 2006 WO

03/ 040170 PCT/ NEARIOF oaicufiOnntBBIAOH ORI AL YRG! 05 P 8
non-secretory Cé i ne ng CD40, a
portion thereof,. or. a el expressing CD40. In a preferred enbodinent, the
initial screeni ng I's perfornmed using an enzymne-|inked ini munoassay (ELI SA)
or a radi oi muffdas}hayn séine exbopineeney, hitnlaSAnSEIRENYird BrodBcéSh prn%hﬁiiﬁglg'an WO
00/ 37504, herein jncorporated by reference. [01461 Anti -

ant i body- produ’éﬁ"?ﬁb‘“@&1 PRIMa} CMPTIRAE iR H@)S@E@m%ﬂn%@ﬂ adkefdumanc| oned and
further sceeen o robus rovvth
hi'gh ant | body o mdas el Ve EaaRF el bR bRt AP riRecn 8

di scussed f urpieéuredeintvadimipity thdamashunem Ao @ip A K@M oy iMifnl syngenei c

animals, in 10 ck, an irnnune system e.g., nude mce, or in
cell culture |Hﬁ3 faé(%m%“ﬁ%%w agee?wfieﬁ‘él m@‘P%?rﬁ‘Tﬁ@ngFﬁ cempamlar@a
hybri domes ar efighénd 80 Wb ihiAAASeIoB1PAAN D 2h¥in ik libtd Shali BBk arf 0147]

I na preferred enbodi nent, elrmu I ze t hat
expr esses hunadﬁﬂcmmlmmgiomwdmtlbodmpaxluandntﬂaa se]cgl EGnlemBaIQNaﬁnéG%néﬁt%ed to a

ror o o o bR T el AR e Rt s PR B e S abd Seb S S IoLo R85 28K i and
the nyel oma cgols, 1 8 nes, 09?1 ,601N8N-13808EE @BM@P%?@Z@@@?%A&GB@” s%\é%f&ormre

preferred enbodi ment , @ge oma cell [Tné Ts
Exanpl e 1. [oW@Pl/llméth 4/@2083c WO PhB 4096, W0 26133736y Wil 98M 6654, domas

hybr i Bonms. ar o SotEe Sy a7 DR . R 8RR P oL B DB, 6o o o

t he hybri domaswad e0/0783iced i n a non- human, non-nouse speci es such as
rats, sheeg 0& goats, cattle or horses. In another enbodinent, the
hybri domes> ar el O 8¢kn Ihgnsithet aapest, thebiveniéonpioviles Yerthmdstor MagingCaitl-€Da0d

PRI L R A R O S R AR o P N

present i nventi on a SO encorrpasse’s

an][ i- CP40 ant i trnsgasc ahimaAoiat esmpkc RN 5, mﬁ'ilﬁxfo%[dbﬂhn B kBihG @EH§~
nol ecul es

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

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



encode a heavy chain and a light chain of an anti-CD40 i n-ununoglobulin. In
ot her 30 enbodi nents, the sanme nucleic acid nol ecul e encodes a heavy chain
and a light chain of an anti-CD40 i mrunogl obulin. 08 AUG 8B0AUG VX6

03/ 04017w @63 01dAR/ 36107 - 41 [0150] In some enbodi nent spcthigoinigs=i C
acid nol ecul e encoding the variable domain of the Iight chain conprises a
human A3/ Al 9 (DPK-15), L5 (DP5) or A27 A DRK-22) Vic gene sequence or a
sequence derived therefronl In some enbodi nents, the nucleic acid nol ecul e

conprises a nucl eotl guenc A3/ 9 VK gene and a R 1, JK2 or
JK3 gene or sed¥ g‘ P%}%Ofwa}@waiﬁnqs Olg&?elggﬁ%m Ths¢ane arieora Y ei ¢

aci d nol ecul e r JK4
gene. In sorm %%d?ﬁt@ﬁﬁdegﬁﬁ%ﬁﬁf%%%%c. E s st S
nucl eot i de seqs@woé constant Rhaii pgefambhna gamthid ogstamt. dopiib)ldre It“om&:drmto a

enmbodi nents, the nuc{fl ¢ acid.mol ecule encading the lig Lghal n
encodes an ami AOPSHECHIOL MsaHipLdn @W%Sﬁﬁs approagh lﬂde@n gd, ipter Sl‘a’gmor 10

mut ations sfrom.¢ eudRNYsi 516458073 %Isbsss%m@ 5,685, 39018 £9¥hpdi ment s, the
nucl eic acid nol ecule conprises a nucl edtide’ sequende that éncbdes a VL

ani no aci d seqaé8ed16cHAM0.#29,5¢789,659, 5,314,318,55 5561 669, 5$129205r 5,721,367,

non- conservat i tions

non- conser vat i éggg%gt ntadu%g| Hh Cg ¥8’5’°{%°rf1 gbﬁé?%ﬁnﬁ% sequence. is
Substitutions neEgope Axﬂaddaﬁta%!hemlﬁﬂ&custdwrdaﬁﬁwE&’plﬂx@ﬁk@tﬂiﬂﬁéh' n the
constant donmain. [0152] In sonme enbodi nents, the nucleic acid nol ecul e

encodi ng the v&PusHBEE inglading powions pétheilghecusican he gradrated end xrodusad it no

d t dto th
e enca\RST SO SO0, pbnIR falibdld S ind QRS aprtatcliis Bt Bietd o
the anti bodi esndyholbe &Afﬁﬂ:lenﬂlnhntuﬁ?ldtﬁﬂiﬁ dl‘-l’eréltyzto suiagoﬁ £l Ble'%lljdel'elo éeﬂt 1,
21. 2.1, 22.1.1, 2351 23.25.1 28.1 . .

24.2. 1. In sofchdhpidhersanayse bWéfﬁﬂthoéb’@m@ctﬁlﬁnnol ecul e encodes at Ieast

W ot “one of 140 3 phbifieCRERA GetAnti O b g G RERHEJRA MO IardiRd 1,
21. 4.1, 25 21. 2nti-CID, a:h-tlbpdlzéi Bxsbme&’i‘nlﬂﬂlﬂaentaﬁnol‘ﬁhlﬁnan?ﬁuﬂﬁls dré imfuRdfzed

23.29.1 and 24. 2. 1 I n sone odi nents, _the nucleic acid nol ecul e
conpri ses*anuc b GR4 tﬂﬁf&‘rﬂ? (Qe’EW&’F Stieader gendjtionsthalpessitantibedience of

I I t 3 | D NC
0d) . 712 (SERTEE oot TpRlatelels e isfgctfpgm e b inked B (o
28), 21.2.1 ( SE@eld'ma‘dCﬂD pB&juce Bgbritloinag, dnd(18icRit Brilencbding 1A2 hedvylandHg®: | D
(NgEQSEE NéB ?Oé‘? gsszg ED Nq(fgg%@t@ody o mt%regts aErglslo%teNdO Tl?égs)e n%gle12c8ac1dls alr_e 2A

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.e., to
humanize the antibody to reduce the immune response in humans
[0141] In some embodiments, the CD40 antigen is isolated and/or purified
CD40. 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,



NO 76) or 24.2.1 (SEQID NO 84), or a portion thereof In sone

enbodi nents, 08 AUG 2006 WO 03/ 040170 PCT/ US02/ 36107 - 42 ia'miﬁ BREL i on
conpri sewg% hﬁﬁ%{ the CDR3 region. In sone enbodinents, th clerc acid
" encodes the "YM%E acid sequence of the Iight chain CDRs ofPGHV$P2/36HYi body.
I n some enbodi nents, said portionis a c_on#, guous portion conprising
CDR1-CDR3. 5 [0154] In sone enbodi nents, the nucleic acid nolecul e
conprises a nucleotide sequence that encodes the am no acid sequence of
one of SEQ ID Iisﬁs:shéep,gﬁatsﬁﬁgs, cﬁﬂ],ela'ﬁﬁ,ho{%s afzAvelbRnoveBin t_l’lé%art84&eg,%4g.pr 100,
or said sequen | acki ng the sign equence. In sonme preferred

enbodi ment's, t lr‘?ﬁf’c‘f’@ir}:anﬁcﬁuﬁrwaé{xgeg Hefpr 996l 9. In@ prelered embedisegtience
of SEQ I D NCs: . . : r 99, or
a portion ther é%';‘ (,:é%giaﬁg?gé%g%%ggﬁg%td ivgi#affgdj?‘g%ﬁfgnglr?ﬁéwstlhéﬁlﬁﬁggquence.
[0155] In sone respbnst. Bxehiplarg adghvans inchidevagdes o indonipd@t Trsund's adjuwent,
enbodi nents, said portion encodes at |east the CDR2 region. In sone

enbodi nent®, t IJﬁéBBE‘EP’@FB’I dipeptidase sBCOM(Immunestiaylating gempleresds Suele | i ght

chain 15 CDRs S8 i i I I .encodes a
contiguous r eglajcl)lﬁg?t?g%@ @&?&Wﬁ%@f@l { géﬂg%%ﬁgrﬁ%gﬂf ?%ﬁﬁ%sg%nqgﬁg&naucl eic
aci d nol ecul e dombdew®si, drithgyminay camtanh substanees tieat stimulatsthathobieasecré@% 75%

80% 85% 90% ,.95% .97% 98% or 99% identical to a VL am no acid sequence
of any one of éﬁfg?lgﬁélaﬁt é%e 10 "‘,Ctlg.%ir. rpagrophages anq giher compongnts pd the immuyne 1 1

21.4.1, 21.2. 1sy2em] PheferdBlybith paAvocdfddi Sirdini HriniR2&io3- 29. 1
or 24.2.1, or zgyVL am .ng. ag:sh speqﬁg%cg 6%‘%“ Onglsé%g%é%eﬁhaﬁﬁ%:mrﬁ, 12,
20, 28, 380 44 scigAnleopill igBlvgByo BrimogaminBaatidnscdfehe palypebtidepipeedd @s  of

the invention include Eucleic acids that hybridize under highly stringent
condi tions, su@{EEVERLYE Sescri bed above, to a nucleic acid sequence 25
encoding the a0y BRAARSATnSPRARINCE . cBAD 52,
60, 68, 76, 82? 91 or 100, or that has thé nucl ei ¢ aci sg§§§ﬁ§§b8$é§EQ I D
NOCs: 3, 11, 19, 27, 35, 43, 51, 59, 67, 75, 83, 93 or 99. [0157] In

anot her enbodi FREeRuctionef Awéhasies cud AmtedpdeedicingiCell Linegt h 11 ght chain  of

ti bod | d 1. 3. L-LAM L8 7.1.2, 10.8.3, 15.1.1,
30 51 a5 o1 105H55 A atydidhior of dn sl S iCH0 hydedy anbodied andir
23.29.1, 23. 29aitibodyiptétuding &is2ail be 0btatnddi fitth tidimal RGNS ieRdotigerddll NO

aci d sequence of.i%%lD_l\g)Sz 8,.16, 24, 32, 40, 48, 56, 64, 72, 80, 88,
94, 100 or 102 2L anihody-Rentaingngpsenyivgiained from the animal by bleeding or

sacrificing the animal. 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, transferring them
with oncogenes, inflecting them with the oncogenic virus cultivatir;g 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



WO 03/040170 PCT/ US02/36107 - 43 conprising a nutation, such as one

di scl osed herein. Further, the nucleic acid may conprise tH$ %IZ@H de"
sequence of SEQ ID NOs: 7, 15, 23, 31, 39, 47, 55, 63, 71,779 , or a
nucl ei c XO@3MPI&ul e encoding a light chain conprise a mMATYSBAEF108uch as
one disclosed herein. 5 [0158] In another preferred enbodi nent, the nucleic
acid nol ecul e encodes the variable domai 40of- t he heavy chain (VH) that
conprises a human 3-30+, 4-5 9, 1 - 02, 4.35 or 3-30.3 VH gene sequence or

a sequence derjved therefro | n i di , i id
rmisegﬂl e conpr @/@En%gqﬁ?}ﬁﬁ‘m@mﬂd\gﬁ%ﬁﬁ%@%@ chﬁﬁ%)m%@oﬁgaﬁg%g%ﬁ#n;n JH6
gene; a human et uMdeTIE0, adpoiticiatherdod, or 3G ell@xpidkdRay CDe0e handreferpedran

JH6 gene; a human 4.35 VH gene, a human DI R3 gene and a hyman JH6 gene; a
human 4-59 V14embediment, thminitiabscreenips ticpearoamgd yeingAn enpyee-§kRt a2 human

1-02 VH gene, a _human DI . B ene- = VH
gene, a human %rpfgoa(s&yd%hggﬁgrgg%lug Iumﬁs%zj%eér%gfnp geo uman% %r%g@gw_'
gene, a hugan RiprovidedBEWN D03 7504 tered] indogoraed By fuficrence3- 30+ 15 Vj q gene,
a human D4-17 gene_and a human JH6 gene; a human 3-30.3 VH genie, g human
D4- 17 gene and[{®48LmdntisEB4§antbody-prodesing cells, ¢ig. Gybradomas, atessepigds 7

(DIRI') gene an - L BRAngenes.
[0159] In soneglgn%%%ngﬁ#j g,S"tqﬁéeh%ﬁl@%%?gﬁgg?gﬁﬁo%%ﬁ&ﬁgnée}rﬁgo tggﬁuasﬂ am 1rlfo acid
sequence conpr hipghn@tibodPproduction dnd desirable Bntithdy bharadteristic®, asldiscussed 15, 16,

17 or 18 20 nutations conpared to th ernl.ine am no acid.sequence of the
human V, D or Jurtheg helew. Hybrilamas tap P%’éﬁﬁ”é‘?‘?é’hl”a"mﬁyag?rﬁﬁ% PaSi | t he VH

regi on. Iaoso%n?ﬂpﬁ%]mgﬁ'mﬁﬁhgsﬁt&ﬁté.é?, & Bick/briif eltbiini6 @l ARS, [ 0160]
I n sone enbodi nents, the nucfel ¢ aclid nol®ecul e encodes one or nore ani no
aci d nut at i ons Mahpdradelecting) eloapingridrexpsmtjiog hyleridonzas asg well duown tathosn 25
am no acid nutations found in the Vjj of nonoclonal antibody 3.1.1, 3. 1. 1
H-A7 ST, 3.1. |°ﬁ|0%753r7]@fy\$381@/-\11\*)9@7ﬂ}- 7.1.2,10.8.3, 15.1.1,21.4.1,

21.2.1,22.1. 1, %814%"]' Hn a?rei@ﬂ-@de Bogintent, 4% BeminizéBadBallis a3RndfhmantinihalbE,
23.29.1 or 24.2. 17 In sone e odlnentg, the nucleic acid encodes at |east
t hree anmi no acitisht expassies hsmao ompmneglobwint grnes endritiesplenisdd eeldscase fusad tar e
identical to at | east tlp.ee amn BO acid 30 nuhlati(égls f ound i.n gne of the
above- | i sted mIMECIBHEF FEud: BEAM] HEE'EP 2% HTHe AR PRt 18 AMGEE el ei ¢
acid nol ecul e GeiTRKLSERbANHRIE Wd MEnuELAURRRA] (sRNENOMOESEtankdSind ahe
portion of the VH am no acid sequence of antibody 0 8 AUG 2006 WD

03/ 040170 PCT/ wsaersstel¥line isanon-secretory mouse myeloma. In an even more preferred

embodiment, the myeloma cell line is P3-X63-AG8.653. See, e.g., Example 1.

—
it

[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, Veciors, 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 acid. 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.



3.1.1 (SEQ I D NG 2) ,3.1.114- A78T (SEQ ED NO 90), 3.1. 1H A78T- VB8A- V97A

(SEQ ED NO 92), 7.1.2 (SEQ ID NO 10), 10.8.3 (SEQID N(gjﬁg

(SEQID %0%@) ]7§1 2.1 (SEQID NO 34), 21.4.1 (SEQ IUD A‘Eé 22. 1 1
" (SEQ (5‘3 2.1.1H-CI09A (SEQ ID NO 96),23.5.1 (SEQITUND/36107

- 58), 23 28.1 5 (SEQ I DNG 66), 23.28. | H- DI 6E(SEQ|DN098) 23.29.1 (SEQ DNO 74)
or 24.2.1 (SEQID NO 82), or said sequenc‘é havi ng conservative ami no acid
nmut ati ons and/or a total of three or fewer non-conservative am no acid
substitutions. (beO‘_{arlh%Uﬁ)e%mmn'i@fH %é ﬂ@cl&@gﬁﬁ'ﬁ?&eﬁﬁ@%gﬁmg@ﬁe Odri 409 € CDR
regions, preferably a CDR3 region, hr ee reglions, a-contiguous
portion 10 |ncldgmaﬁlgoﬁbRﬂlgmmanndseseﬂnmmaAZHM%@DRfﬁ-lswnj'(MTS)\mmaut a

| nbodi t d | |
compr | ses  anuc (BBKIER V4 B THERER B 2 Srebate e e AP P ence of one
of SEQ I'D NOS: embodfhentd the dftleid4oid Abledlle cHBprikba nﬁé‘leotﬁ% se@%mcg%f 296 or

98, or said seg@ nce | acki ng the signal sequence. In sone eferred
embodi ment &, /AU Veti geng @nd) 2 dvl . d 62 e Tb gpei & esquences Sletivarsthefipar.t non  of
the nucl eotideg 1,.49, 5,
73, 81, 89, 91° gg%%g'?%“ésr ﬁé?a‘%“?’eé e%ﬁ}é H‘é@“i“i%‘?&“ﬂﬁ*sff h‘é‘ﬁ%‘?{E’F SE‘é‘éﬁE@ﬁeg
some enbodi ments LSS\&t ger[midl Ik 4gea€ dRSsdnCenvbbdiRents)thé Whdléic QEidwhd1eaHE 2
signal sequence), %I on, all three CDR regions, or a contiguous

regi on incl udi ﬁ@mpmﬁmh@t 293C[U911®3]fa /27 é’dr@n@ﬁmb@lﬂlfﬁegﬁns t he nucl eic

d nol ecul 70% 75%
B0% B89 005 T anaprt spbEliin R RAL B8 e doodihe i e fReth,
sequences 19howeandadeshiEmirio #vid seguericebnATisitg 1,2, 3, 4, Y] b, 2] 96r 8CHAtaRAYENCE
of any one of SEQ |D NOS. 2, 10, 18, 26, 34, 42, 50. 58, 66, 74, 82, 90,

92, 96 or 98. Ri9R}eecHEiine HBNeCGIdeeqeemerh in pemesmbetiments) thenudsicraid ei c
Gl ds Lhat oy Diiditchfe cfcl’s dhbiortld e EARILLONS, MIELLAS sLAORE

descri bed above, to a nucleic aclid sequence enco

sequence of SE@nplﬁ)Slm 2,3, 416, 6, 188, D61, 1(Bﬂon-ééhseﬁ@tweﬁﬁnmﬁ6c1d7sﬁbstﬁr2tlor&0 92,
96 or 98, or tha {3%5 e nucleic am&fsequence of SEQID NOs: 1, 9, 17,
25, 33, 41, 49% or 3750n-gonservatiye supptitugigng congpared\gdhe germiine gegusnes ul e

o2 e smanelaton s, oot Aok AP A SRR

hi ghly strlngent condi tions, such as
aci d sequence @pwaidi ng a VH descri bed i medi ately above. 0 1 AUG 2006 WO

03/ 040170 PCT/ 36107 - 45 016 | n, anot her , enpodi nent, the nucleic
acid encodes aHﬁgﬁj ?‘éﬁ ﬁewgg(l}#entsh st e‘%‘?’Fl‘g ypneeding theyaripbl 3. 1. 1,
21 % 1I H—2§7§Tld§xgal% oflthE @&Ehhﬁgm MRbhes 4 Vi aﬁmnol&l@seﬁuér%ejcofhpﬁlmé -ohe

or more mutatlons compared to the germline 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
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,

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 V| 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 (SEQ‘ID 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), 23.28.11-C92A (SEQ ID NO: 100), 23.29.1 (SEQID
NO: 76) or 24.2.1 (SEQ ID NO: 84), or a portion thereof, In some embodiments,




23.25.1, 23.28.1, 23.28. IHD 16E, 23.29.1 and 24.2. 1, or a heavy chain
having the 5 arnino acid sequence of SEQ ID NOS: 6, 14, 22,4 a3 & 8, 46,
54, 62, 70, 78 or 86, or a heavy chain conprising a nutatpgn, u as one
of the nwioatsiansodi scussed herein Further, the nucleic aectuseysaenprise
t he nucl eoti de sequence of SBQID NOs: 5, 13, 21, 29, 37, 45, 53, 61, 69,
77, 85 or 89, or a nucleic; acid nol ecule42ncoding a heavy chain
conprising a nutation, such as one of the mutations 10 di scussed herein.

[0165] A nucleic acid nolecul e encodi e heavy or entire |i chai n of
an anti-CD40 SHEPEBIRP GHUHSFY ?tgﬁ%S?ﬂWB?%%S r‘&%‘?f_l'b%‘ Easte] eé’?l?e‘lﬁ 1?‘8%%% sour ce
that produces nﬁél@{% RN 288k thé PmURY dciSeq@BRRIFMB fight chiia CHRS 6f Gi@ci d

nol ecules are 1solated froma B cell isolated froman animal inmmunized

with CD40 or f eohbaly. 16 some embpdiatenise daid pbitionds a gertiguodsPeion cCaMBris@E| t hat

expresses an antj.- nti body. Methods of isolating nmRNA encodi ng an
anti body are @RWi n the art. See, e.g., Sanbrook et al. The nRNA

may be used to ugg gB%‘énBBH'rﬁbi%,h{bﬂd&Pe' R WIRCRARE onitsHises & aaciko@k (PCR)
or cDNA cl gni n @{)f%qlant iS ody 1genles. 'n a prlcef erred enbodi nent, the nucleic

aci d nol ecul e isequescs thizbenchdesrthe atmjrer doibseguenrstofzoe RASEQSIDNOSo#, 12.20f usi on

R R R B e et e L

produci ng cel | séc?leha@ Bi Rehelproiirad ¥nbodmea] theafiicleh) acid olankiddgiprises
enbodi nent, the human i n-inmunogl obul i ng\gégduci n<I:19 cell is from a_non-_hunan,

f
non- nouse t r andgemicieadisie sequenegsolfeEQ AP abdvel? %, dhdBnet Bnbbdi et , 25
the nucl e acid | %o : - Lc.api mal . Th
ol orc a0 o 80529 308 Pl e Sl BadUAD oo Bt} TARSHARL i - TP

may be used, @Qe@uencé.0r humani zed antibodies. [0166] In sone enbodi nents, a
nucl ei c. acid encodi r;]g a heavy chain of an anti- _ CD40Q anti body of the
i nvention can d8hi S samggEbedimnends, saigpericn sedsianyL AR I3§°/Smai n of

the invention j Qi I N=fr. I i SERUE e ing a heavy
chai n const ant e%b%g?nrl\é ?’S?ﬁ%ﬁﬁ‘g’oﬁ‘r"géﬁ a%?érﬁkﬁg?l Y, a&%ﬁ’é‘r gﬁgg%lcg:i d nol ecul e
encodi ng a | i ghkmtwdahentgfthesmcheit aeiCPdébdes theamuiyio aéidtshquenny efithe dightetmin
conprise a 11 2006 . V\0.0ﬁ/ 040170 PCiI)’(/thSOZ/ 36%?7 - 46 ucl eoti de
sequence ércoditigRaolsaidianthoRyofn $91e STRORAITMERTS, Jaf PRIGOT ARGQdsHR coRfigpous

nucl eotide sequgReR RRACEHRIGCHRBI ght chai n constant domain fromany source.
[0167] Ina further aspect of the invention, nucleic acid nol ecul es encodi ng
the variable JObB6ln Infsoeentbodinyerty/ithe nunleic h¢ig mol¢ould enslodesws Varmino acid

converted” 0 Ll e al?0at B8 doRoriY, SR vl Dol SsTBIR, BB ar 9945 ©

identical to a Vi amino acid sequence of any one of antibodies 3.1.1, 3.1.1L-L4M-

20 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 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-lemgth 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-C92A4, 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



VH or VL domains are converted to full-length anti body genes by insertion
into an expression vector already encodi ng heavy chain cogﬁegp& @G | i ght
chain constant dommins, respectively, such that the VH se i

" operativeYQ O OMEY to the CH segment(s) within the vect orPCEHSD2A3Gm7VL
segnent is operatively linked to the CL 10 _segnment within the vector. In
anot her enbodi nent, nucleic acid nol ecul"ed3 éncodi ng the VH and/or VL

dormains are converted into full-length anti body genes by linking, e.g.,
ligating, a nuedBphisiEh chul|ds sthed RO Hi0MHse WA Fth, éia[z?é- iq hifhy?
nucl eic acid rmlrg!():ul e encoding a CH and/or SCI_ ég‘gméti n ugll\’/h% S aﬁgg?lgi%ay

nol ecul ar bi ol eghetise thenkmieafidesequnet of SEQIDINOSq el 83, BT, 38pdmsshexvy and
light 3.5 chaigi glo L. constant .domai.n genes are known in the art.
See, e.g., Ka bt e%{ %ZI J.)r,éjéggl]%igﬁ%@@%@%? 8‘?°é’|dﬁ'§gaoﬂgq}t SAOGYFEGR | nt erest,
Sth Ed., N H PuatationNuch 94 o824idcloddd%ikreifluc! ei ¢ aci d nol ecul es encoding the

full-length heav% and/or light chains may then be expressed froma cell
i nt o whi ch®t helP1R&1 e Inanother prefsmed embediment gheameleiomid nzoledubnencodsathat ed.

20 [0168] The puchel Iet I | &s . sed to regconbi I Xpress
large quantitil esbﬁ&gﬁpéggﬁdﬁgﬁ ?@6@@% TRMRGEPS:T BUHER 3%@%’ éégi E’s al so
may be used t@2,p350orce30:BiViEEdne saqicnbOot £8esqubhdeRREivEd therdtd O Sfiousi NYl e
chai n anti bodi es, i munoadhesins, diabodies, nutated antibodi es and

anti body deri vaRpedimentgsthe gueleiciagulmelgeuls spmprsesva hurhar hd0mib gsine, aB#d

| | i i i gl ,,.th
nucl 61 ¢ acid rao) Fene AR08 MrRAl YA P CEA0F VindRR ShRBHLIRS, o
dﬁsc_ri bedl del o@IR[SOggﬁ]anﬁmlamaMGgﬁn%adimmmsﬁ?lmlgéhe,i@h@ﬁ?@m : bl S of
the invention is, use a _probe or rimer. for a specific antibody-
sequence. For "?Dﬁ]s%u%ﬂ@ ﬁ%rgﬁng;rﬂxlg‘lr_%?”c“'égﬁfd*p%%ﬁs HenmanP4-43 gengapée buman Y
di agnost i c metjadenera Mimdh PORWY ¢k a @Dﬁ@?'ée&% 8{1(?9'118&%:19%4 %@ég hat

could be used, inter alia, to isofate a‘ggl t1 onal erc aci cul es
encodi ng var i alinearddA6t Vs gehneanbimBON6- 18rDIRAYIga®. antia Imowm J,2 wbeslianent s,

h [ ei i d i | eoti des. | 8 AUG 2006 WD
(e nuclelc acy gl SERbES A Riaden ol Ldes, 10 sope 8 MG 2000 O
hi ghly vars abl e, ke amsnfah 347 ﬁfgeva\ﬁd ﬁ%&dﬁ,@tﬁeﬁwlﬂﬁnﬁ 3.5h8 \f%‘gén%oé’y of

interest. In sonme enbodi nents, ol i gonucledt 1 des encodé al I a part
of one or nor éwihan Bé-1Zmeee and ahwinbodyd Snela himan 8-59. Vidg##8T human D4-17

MAH- A78TNHAN97 - L83V, .7.1.2, 10.8.3, 5 1.1, 21.4.1, 21.2.1,

22.1.1, 22.1.1 @%%bgﬂ%e%ﬁ%“f}“z@? $E0G or ﬁ%ﬂ“ﬁ%‘?ﬁ‘?mﬁ& %@P} I]he hygsp genes.

23. 28. | L- C92A,[0239]2%Inlsonte etfbodirhenty/8@R¢ Biidleic 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] In some 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 Vi of monoclonal antibody 3.1.1, 3.1.1H-A78T
3.1.IH-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

b

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] In some embodiments, the nucleic acid molecule comprises a nucleotide

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



[0170] The invention provides vectors conprising nucleic acid nol ecul es
that encode the heavy chain of an anti-CD40 anti body of tEﬁ iqﬁggkion or
an antigen 10 binding portion thereof. The invention also oM vectors
conpri siwi@ onedigé ¢  aci d nol ecul es that encode the |ight eb®iusopicisrch
anti bodi es or antigen-binding portion thereof. The invention further

provi des vectors conprising nucleic. aci 44 nol ecul es encodi ng fusion
proteins, nodified antibodies, antibody fragnments, and probes thereof. is

por 1 ons of Unk GG D )< B ads B0 B NER BbF 3 B e e B, "oar i

or full-1engylAight BNKOISBY Y CHEEAG IDAOAL 0T3S GEEFID bes! 18homel.1i nto

expression vectors such that" the genes are operatively |linked to necessary

expr essi on cofSRQID MNEyRMCIs2.$ (BRQAD NPaddk 2l pt. 1 (3HEQ IO 420n23-bh4li (BR&)

control sequences. r.essi.o 0 LS~J Ol ] 61 QY ruses,
adenovi r uses, ﬁ%ﬁé\éﬁgggoﬁfgfcglcpgét ﬁ?@@s ﬁ%ﬁ@’ ﬁ%sé%g@!ﬁ@% 5§%g§5§SP
caul i flower nmgal i Wd:Us), SPPREADIES BEQIDING; 98)¢03.09 dS(SBAES NG:BM)der i ved
epi somss\,@and the Iike. '}'he ant i body gse%% IS Ii.ga)tced int_(o E;IQ\VEC'[ or such
that transcri@t24hal(SEQID: NéhSRhawor szid sequsnee bavisg gensaoaivepmiioncidhe  vect or
serve their intended fynct] f, requlkating the : ot | and

transl ation %%HPHT It }Ogeﬂd’g “58%@? }‘%eé n§§'6r0 ggeé?agﬁ%\%fgléﬁ%?BQnd expr essi on
control sequegnmBEtuBibes. ChOSeIdul embedigmmpatht Begientd éndolies aneuressat @DRost cel |
used. The antibody |ight chain gene and the_antibody heavy chain gene can
be inserted iregionsapaicaatdy adddR? segion, @lldhyee KFIAR regionsyh EMBEUOUS PHBIR genes

neer todt? nt onEhi PRI RRCATRE Al YFEielin, ISR AT, | o,

of conpl ement py1B2] e sdreé embodinienss, dit fudteiandid boslyculesmnprises g mecteotdded
vector, or blunt end ligation if no restriction sites_are %res_gli)%. 18 AUG
2006 WO 03/ Ossmynceriay ancodes3ha amine acigsqquenceiofone ol $EKR EANQR & &P 18 one

that encodes 3¢!4ingh. 8113k ¥6,70"82, Y0 oR AR 96Chl il séduchSEMARHL L1
are e ot

sequence, Wit R appropri restri’ction sites’engi nee S at any VH or
VL sequence Ccadijuens. ITn sbmeipisferred dmbodinexpy, desed]eiascid esdequirecbmmizovet | n

h t , licin [ bet | ite.in th
S hoer 188 3 Il oA Of e biopaes sceeprent e S NGLbds 10 Prddrthdd ¢
domain, and ahsgy 3% $NRoSH] i0B&rFIbOBId EdiREnQAEHENYHeNighal BRubkiERMm CH

exons. Pol yadénylation’ ahd’transcripti on&?er m nation occur at native
chronosomal  sktms enibodisients said fpottion encodésthe Vagegins (Wirher withowits vigmal

expressi on vector also encod Si eptide that facilitate
secretion of SHECRR)bE 198 %ugﬁf%gﬁgi’ieg@’éﬂ or aT‘f*?élt’i‘abo‘éf’rfF?BBWth&ﬁﬂgn
gene may be clgneddpi® the vector such that the signal peptide is

20 [0163] In some embodiments, the nucleic acid molecule encodes a Vi amino '
acid sequence that is at least 70%, 75%, 80%, 85%, 90%, 95%, 97%, 98% or 99%
identical to the Vi amino acid sequences shown in FIGS. 1A-1C or 2A-2C orto a
Vy 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, §7, 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 Vy described immediately above.



linked in-frame to the am no term nus of the inmmunogl obulin chain. The

si gnal pepti de can be an inmunogl obulin signal peptide or @)r}’ ejpN ogous
si gnal t|de g e., a signal peptide froma non-i munogl I'n protein).
- [01731 In Q(ﬂ’aqul f to the antibody chain genes t he recoanﬁHH@"’é?(’pWes& on
15 vectors of the invention carry regul ato sequences that control the
expression of the antibody chain genes |n host cell. It will be
appreciated by those skilled in the art that the design of the expression

vector, includijpgs4)hemspbaiet efBodient, ﬂwﬁlﬁﬂaéma%ﬁmsammgﬂﬁm on such
factors as the ch0| ce of the host cell be transformed, the |eveél of

expressi on of hanaifandastbedytiselasted. frq!’né‘ﬂehri*ehlﬂe@m"&t?’olr §'H2®7&7é¥1§§ﬁces for
manmal i an host r o} I iy hi gh

| evel s of prot ﬁ%ggfr(g’s@f%% & Hl ‘m‘rg 15(’J}él“?lelmi g%ﬁag‘i‘g?gm gé?s and/ or
enhancers deri o351, @286k rzg\asrlai-mEB§23 Q?H%Iﬁ@&lZONbE'd%eé@Mmr(BMﬁgﬁﬁ t he
cw prom)ter/enhancer) Siman Virus 40 ($Sv40) (such as the Sv40

pr onot er / erfhand@@HpO agid spgienee el SEQ IQNOSh@ l'{’déﬁom PBsAmafob2,178; B8 oF et er
25 (AAM.P)), pal ter

i mmunogl obul i n%ayngogcﬁﬁgcgﬁ%mgérs '?—ljlél??ua{%r% g)ele(l:rl p |1§§s {i)k?édvs}(fd

g e%ggag grz y Uegmﬁp Furthief] tﬁcemtﬂaﬁceadtdwmﬁ ngeeﬁe m‘?’“ﬁ?ﬁ“"?ﬁ% @%ﬁ%@@

at ent

Met hods for expi@Ssdng: ahtz%éal@sﬁiﬂ |§Pa7ﬁ :35 qr|$84 U wsleic aed analepilon of
ronoters and v, nown in
!to he art. See, e&%&@hgniﬁgéj@ ar% @%%ﬁ%%?gﬁﬁﬁ{ogﬁ%lcg%%ﬁg#ﬁel:éhﬁlllt?]%%rlrgpor at ed
by refereme. Mitduegkd heferexpr essi ng pol ypeptides in bacterial ceI s or

fungal cells, e t cell | 11k art, 0 8 AUG
200 V0 031 040 TR HCTRaReisraasioleAsle oIy s ReAUPt FRE Lgh 8P Poody

chai n genes anduagHke bRIYLAYAYEARES therbst cah BE HMBRRbmENY BERE Bt VeCt OF S

of the invention may carry additional sequences, such as”sequences that
regul ate repli qaodunes sicht dntibodyt lnrvariouh embodieidnts, (he.nycleicoadigmoeteculss are

| t d l.ect ab Th | ect a
Faci 1 tates 5 EPRER TG o HherIEen RO At B BAmEHEcy BEh QLT §eBen
1 0dUC et SCCinfinghalohd & AN HorhOich #5330 21 BB BRSCHNO ansvody

5,179,017). For exanple, typically the selectabl e mar ker gene confers
resi stance to dvigteds gﬂ@hlaasg@m*%ehgcghmamnWy amswﬁbkn@xaurethe@m aSehost

cell into Wmch be Pree el

mar ker genes i n¢ Ugﬁmﬁﬁo@g&t%@;h&lﬁgﬁe gu TS{-L’IE Bﬁé%g (“? se 10 in

dhfr-host cel | spodrnbrasestui fe%@drﬁ(P@i)&ﬁtdnmAamhngwmtlbmy gexicklehneo gene

(for 418 selection), and the glutanmate synthetase gene. Non-Hyby-idoiiia
;

Hy
Host Cells andAP&feRsasmbodimstihenpasiciagidipelequs igisolpted ligm a hybridoma that

20  hasas one of its fusion partners a human immunoglobulin-producing cell from 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] Insome embodiments, a nucleic acid encoding a heavy chain of an anti-
CDA40 antibody of the invention can comprise a nucleotide sequence encoding a Vy
30 domain of the invention joined in-frame to 2 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



[0175] Nucleic acid nol ecul es encoding anti-CD40 anti bodi es and vectors
conprising these nucleic acid nol ecul es can be used for triqgfiit' n of a
suitabl e 15 nmanmalian, plant, bacterial or yeast host cell. A rmation
can be bweawnyoskmown net hod for introduci ng pol ynucl eoti desct/0§02/381080St
cell. Methods fer introduction of heterol ogous pol ynucl eotides into
mammal i an cells are well known in the art4éfmnd include dextran-niediated
transfection, calciun1phosphate preci pitation, polybrene-nedi ated

por ynucl eot | doPeyepRueelutE cBlouif € O RRRLTH B8 mfEBuBlEARR hiBE i | nto

nuclei. In addlnhbl@ﬂmdquhﬁlce eﬁcodingmh heh dmytaheddrﬁilh(ﬁtuﬁ Sdtire
manmal i an cells by viral vectors. ds of transformng cells are well

known in the aP167]sdm a farther asnrosof ﬁ&tlévﬁltlm@uckm%gsim@;cmsgmzomfa the

4,740, 461, and ( n : 1) in by
ref erence). ﬁy@ﬁ@dé@% dﬂﬁrlgaﬁea’[fegt(gﬂ] Q?)IF%% E)e Wéﬂsz}(r} g &{vﬁ}tg 1l(?'n t he
art, includ ng lexgﬂgantlboﬂggaimct[&nnuemb&dimhedutlbmicbmmwch&@ cn&bd@xhg i C
transformatlon dir ection, oration and viral
transformati on VH\%‘%@%@“QLS ?IPé‘HEY%T %“lg qntjbog )ﬁ@engﬁéysms%pm yteaR gl so
wel |l known in 7 %g{gg for
expression ar ete\?\gre?ﬁinn\é%/\%%ian 2 0 th[eﬂn ;hte‘é? |n§flﬁdﬁl\{%“r%_ I "D ogl?tla%ed cel l
| i nes avai | abl elofmaus) tebpecinelyj suzh tiaf e VOsdgmene 1mdramdlyohn1(e@1'ﬁ6(ﬂ)e Cihese
NSO SP2 cel | s,

i ncl ude, t I Chi h t
Hova ool 1 s basceaie! BiOR Gedsiomang Bavy geéwnglsmerazryelwmé/tem%
PCT/ US02/ 36107 sogma® BN B el SloElen R, HSBAEEA 21

carci noma cells 49 cel , and a nu er cell.
lines. Cell |ireaeodifg ﬁb&r\fu mﬁiVerprd@nmn%m@oavertedsmoeﬁuﬂddngthrantnlgjﬂy genes

determ ni ng whi es..have veI eI |. I'i nes
that may be use bfﬁé’f‘&‘gr ﬁgé BAng I\“?fr?g am‘g%(?ﬁec‘é e§F leélaié E“Vﬂ domains
recombi nant exps es6EleR A6RGheTcsule RESHINWa &) bhBRfC, WBhREM Aife htaﬁ&e&éuced into
mammal i an host cells, the antibodies are produced by culturlng t he host

cells for a pémqlemll%fblctlpmalsrmlwcme@nNucblcacnquumceex>|5human hnaxquaxﬁﬂght

anti body | th ) re er abl secreti,on t he anti body
into the c tur%lelgiﬁé%'mﬁr?ﬁ k‘?ﬁbﬁdﬁ’? &Pt Iﬂglgtge%ﬁ %;E k&?@né’?g\'&?ﬁ A B8di es can
be recovered fKubatdial. CSléqheﬁ@srasemdtéﬁhysmﬂnﬁﬂolsg@m{éﬂed@rﬂh@dn N phdicati on
nmet hods. Pl ant host cells include, e.g., N cotlana, r abi dopsi s, duckweed,

corn, wheat, pd¥aPb-3242c199aNuslaigacigmplecyles|escading thecfuli-length heavyramd/or
Streptomyces s {26l Btins Aol BE bl @ésegfelga%gaiem&wf&c%gtﬁs)gg%'“yces

poni be, Sacchar niyees ce€l -evi Si ra pastori “Furt her,
expressi on of amrodmoetl &sd the ahtCD40/mmibodyisbtatedot her noi eti es

20 [0168] The nucleic acid molecules may be used to recombinantly express large

=ﬁ;

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




is therefrom) from production cell |ines can be enhanced using a nunber of
known techniques. For exanple, the glutam ne synthetase gggeafxRgssi on
system (the GS systen) is a common approach for enhanci ng expression under
“certain VQAHPHHHhs. The GS systemis discussed in whol e ORCHHS®/36m7
connection wth European Patent Nos. 0 216 846, 0 256 055, and 0 323 997
and European Patent 20 Application No. B89803964. 4. [0178] It is likely
that anti bodi es expressed by different cell lines or in transgenic aninmals

will have di ff%ﬁﬁﬂ@lingén‘l&%&l?édnﬁ@leﬁﬁ&@a?@ﬁbm%ﬁﬁg-rvgﬁg%‘f%onsa&ﬂth@ﬂ&é\@/oﬂi es

encoded by the nucleic acid nolecul es provided h or- conprising“the
am no acid seguéhghischams\wf decatitbody of ateregaln sahe ehbodimsnsmthel nvent i on,

dl ft 2 I l.atjon of the antibodigs. nsgenj c ipnials
ind Prants {01 PBponectibSGro0E £l Ge dertf San gt PRt e DR kol 1 L
produced transgefyoRidy 3t.1hmwm-@_%sgevw&,t3.@.%31[41@1-1'}33910‘19%.1.9110%.@{“ t hat

is transgenic for the iImunogl obulin heavy and |1 ght chain sequences of
interest amdd prldducRildhnl,cfl.B0, 32hblaik 1 .bHeY109A,23retR2e2abI28. X8k, R3tAeltef r om

I n connection wt t i ro tion in manmmal s, anti-CD40
anti bodi es can\f%lggpéggﬁclgge?%%%gﬁ)&% Hed from the nilk of goats,
cows, or other manmals. See, e.g., US. Patent Nos. 0 1 AUG 20 WD

03/ 040170 PCT/ Wep#s36107 - 51 5,827,690, 5,756,687, 5,750,172, and
5,741,957. I n sone_enbodi nents, ngn- human transgenic ani nals that conprise
human i nmunogl ¢BLAG n Thednveption nrovides westprapemPTINg nieleigicidmealseenibet

portion thereof j : . for S@I;f t] ' in

pl ants are desg}l?@géﬂgggﬁy?}(ﬁlgﬁl Sagpe(%'f?é@g&ga,oggaf g%rgi’ao%ér%ﬂ %63%7

[ 0180) I nizone bamdhagporeoh sheresh -Thgrinvention ake @RoddeyVettdrs cahpidinnhsciéice -
produced by introduci ng one or nore nucleic acid nolecul es encoding an
anti- CD40 ant iaB@d’S}O]S?‘ﬂF%@aF ¢RASAE thsrhght £hain REsugh; angibodies o1 afieenPindiBg dar d
transgenic te i B {9}9 'cgff‘@rt i : = : :

supra. The tra sgieo%qgérf(()) 'gg? S gxghe oy&r%régqugg ?%cgéﬁsrcgﬁggéﬁggﬁééﬁrféfh can be
enbryoni ¢ st emnoeedudesanceding tfugion pmitdiss, niduifi¢d andbgdivscantibodnfragments,gadi Sns
can be chineric, noqghi ric heterozygotes, and nonchi neric honpbzygotes.
See, e. Hogan &¥OBEs tHere@fyni nylating the Mouse EmbnLo: A Laboratory Manual

T ansgen ?5?%‘”%?’52*???3?%65%%’?%% ST bafte o MMER B o) - anc
Pi nkert, Trans pyginins of\tiienavent e okmpgssed by lisertimg DX s idacatimppartisloadeni ¢
Press (1999). Ifﬂll—?e%'&h light and heavy chains, obtained as described above, into expression
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 e;cpression
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).



enbodi nents, the transgenic non-human ani mal s have a targeted disruption
and replacenent by a targeting construct that encodes a heavy chain and/or
alight chain of interest. In a preferred enbodi nent, the @ty ang e C

ani mal s ewopshserand 20 express nucl ei ¢ aci d nol ecul es engedivy@Bemadyy and
|l ight chains that specifically bind to CD40, preferably human CD40. In
sonme enbodi nents, the transgenic ani nalssgonaprise nucleic, acid nol ecul es
encodi ng a nodi fied anti body such as a single-chain antibody, a chineric

anti body or a humani zed anti body. The anti- CD40 ant.i bqdi es y.be made in
any transgeni dOb/R]mad convierdery vagtar isoge Sat spendss ﬁﬁ‘ﬁ%c,tloﬁfﬁg’ ‘r%‘ﬁggfﬁlli*ﬁ-ﬁ‘a&ni mal s

are mce, rat e | t ~The: ot MHERA
transgenic an?ﬁ?@k%?%ggg@ oglg?]?egﬁ%r%g’e%tgg rﬁg‘gﬁ gé;sgqcitféﬁ%gfkg%hg , mlk,

urine, saliva,softegtrasy Vior$, selendeltan ebsitli beyintdrteddad efgpragped Dissigbenbelli bM i es
[0181] The invention provides a nethod ﬁor roduci ng, an antsd' - CD40. %ti body
or 30 anti gertbBV&dimBIch yectorm snlcanssually s peiyesmibe spligsdoger SHAIPARS| 2i ng
alibrary of . i j | it 1Wht43dCD40 or
2 port | on & nerditl JELARHA R llef HRGRor B BRI K o

ant i body fr omdldteatphagsiceBygionSthal d8c@O@Bhinwie behaw O e0omBCRoly8iRyBai007 - 52

f | e, thod fo [ he 1ib f ti bodi f
i'n phage di spiRdTaREHFRI R IGREBBHRG <UL a1 Ve FRIGORFRe! e AR eAm RS i o

ani mal  conpr icf%'dﬁ% 1@%%9 TREYRSHbARHE iprb@Rfdn WeloPals®ésh &codda gighhpeni C
portion thereof to0 Create an inmune résponse, extracting antibody
produci ng cel |septide that fesikitatessemétioacfahé atibody shainfionya Reshcelt. oble he

tracted cells,. t i bj ng,t RNA t : Lifyi
The. cDNA &1 ngiibpRy FRR eshemen ear iy in e wom S B4R bt pep iRy, '
vector such t hatyanhifed RhehRiRXBEREeef @1 ihhtnedesifin chRRC OTHei gl

anti-CD40 antibodies of the invention may be obtained in this way.  [0182]
Reconbi nant ampéptiGed¢an heanimennogobilinsigial paatiderny aheicsrogqus sigmah pentids| at ed
by screening a.recombi nant.. inatorial anptiboed Lhrary. Preferably the
library is a séfy aﬁh%"&gp%ﬁté%l Valin Ir"érpﬁungélﬁié’?lg rgwﬁ@i ng human VL and VH

cDNAs  prepar egh1f8pmriidicibs @ tBé atifodgthBinqehéss thelYeddnalndm gkgsssiat '
preparing and screening such libraries are known in the art. There are
commer ci alby avesitoralof the irvenfionsarrysemlaienyigapmasethat copiral the PH?I&ffﬁl@sof? e.g.,

e e . SRSl B BT A SR it

240612) . Ther ethalastothay the design ok leRptessinlveotargimotuditghhe seleaionioé used in
generating and screening anti body display |ibrarie see, uU.
Patent No. 5, 2IeguletY SPAAETBERIAY. derens oglch %&?ng%%@w%etbg?‘ﬁf?@ o)

be transformed, the level of expression of protein desired, etc. Preferred regulatory

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
CMYV promoter/enhancer), Simian Virus 40 (SV40) (such as the SV40
promoter/enhancer), adenovirus, (e.g., the adenovirus major late promoter

25 (AdAMLP)), polyoma and strong mammalian promoters such as native
immunoglobulin and actin promoters. For forther 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.



92/ 20791, WD 92/15679, WO 93/01288, WO 92/01047, WO 92/ 09690; Fughs et 20
al ., Biol Technol ogy 9:1370-1372 (1991); Hay et al., Hu7n. Antibo
Hybridonias 3:81-85 (1992): Huse et al., Science 246: 127513%28&6(2&&689);

© MecCaf f er WO IO Nature 348:552-554 (1990); Griffiths ePCHUSIZEMBO J.
12: 725-734 (1993); Hawkins et al., J. Mol. Biol. 226:889-896 (1992);

Cl ackson et al., Nature 352:624-628 (19914.)9; "Gamet al., Proc. Natl. Acad
Sci. USA 89:3576-3580 (1992); Garrad et 25 al., Biol Technol ogy 9: 1373- 1§77
(1991); Hoogenfpaom etn AlditioNeGhe ARibIFRain ﬁés‘leﬂn%ﬁééli)%r)% cesfjd Barbas
et al., Proc. [Vtglgt?} Acad Sci. USA 88:7979- 7%92 (1991). %%3%% F’n_ one
embodi ment, t orecembiznert exphassien vastors-afHO inventidioniaye sarvy additiomn] setprhcasd

h i sti h i,- CD4 i bod d rihed herein is first
30 Uaed o sel b 3 EHHRTRSHEAR) TSERAP FaeatH e JEIShIdoSH G B OREY
bi ndi ng acti vi §replpidios) mmctﬁ%ieﬂ%ﬂgggﬁwﬁﬂ%dwwﬁﬁﬂ&r gﬁmgﬁixates

described in PCT ° Publication No. ' 06213. The antibody libraries used
in this net hodsedaction Sf hesGegliisto wiDch M@ uatathapofdn JB0RABGT(Tee 6.8.58.5.

bl cati o MR B TR e MR BRI SLEY. ARakGrels BetB B (1000
and Giffiths siectable mafkvBgenb cohfery Rislairte (@33, sudi s 6858, [3BEINPRIY or

libraries preferably are screened using human CD40 as the antigen. 5
[01841 Once i rimethairexaieron ahosherll ivte whiehithe vepter has been imtroducedxPrefriredat ch”

experinments ar Bd. I [ L f.fere ai r.s  of Iliﬁ:'niti I

seloect ed VL an%l&%iés)ég ﬁggﬁgé&g\r{%ekhg&értggﬁl@ df(%f)la 6“‘3?‘?‘?&?) l{)oge.ggféé%ise

pref erred.o/L/ Vinjdhishdst celty Wit aleiioaexatbdeiettiii@hpificatiBny, tHd QM geh&Plopve the
quality of the antibody, the VL and VH segnents of the preferred VL/VH
pair(s) can beUfkhirdeationinang theglutamaty smeielase gend.t hin t he CDR3 regi on Of VH
and/or VL, in a process analogous to the in vivo somatic nutation process
responsi bl e fofsl_oﬁlwybﬁki&yza??}syégﬁf B DRt LPREVSDindy 'Ij}gdl?ci;z.ha}’%rt%;z | rune
response. This in vitro affinity maturation can be atconplishe y

anpl i fyi ng VH [fia@d5VLNucleii avsd meleoglefER qaingnantisCD40 aplibodie amdyvettors he VI |
CDR3 O VL CDR3, respegctively, which é)r'mers have, 15 been "spiked” with a
random mi xt ur eCdé’qustgg &‘8%&11‘}?&? %“6‘# an he used, foz franstpgioniqf grgitablen t hat
the resulisnt BeBnhl; e%}qg | [ andom
mut at i onsiEfllavelﬁbeenhiaﬂ’t%1 %gh%eag&gﬁ?rﬁa e \Sijyjl:dgn oérﬁ)@té%é%fnwrggg% s. These
random y nut atkbwimathgd Vor istrodremtgspalmudientides mte e hest cklir Mdthaldifog t o CD40.

; ' ' ' f ntj.- 0 antibody of the
20 [01851 Fol ll%WO&]lgctl%%rO %@%epoqog%r&(sj plolsy(%llugltebgcri]es(%ntoanrllan%rnaiian cells are well lcngwn

in the art and 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 fransfonning plant cells are well known in the art, including, e.g.,
Agrobacterium-mediated transformation, biolistic transformation, direct injection,
electroporation and viral transformation. Methods of transforming. pacterial 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,



invention froma reconbi nant inununogl obulin display |ibrary, nucleic acids
encodi ng the sel ected anti body can be recovered fromthe display package
(e.g., fromthe phage genome) and subcloned into other exfiBesdd @6vect ors
by st andsods/os@eonbi nant DNA techni ques. |f desired, the muthsbizeieci d can
further be 25 mani pulated to create other antibody forns of the invention,
as described below. To express a reconbi A@nt human anti body i sol ated by
screening of a conbinatorial |library, the DNA encoding the antibody is

cloned into a.r Je t iLon ect.or .and introduc intq,a

manmal i an hostmgrgﬁ%ygé&geg cg@%égd(‘ 5%2’5’%5%8&@?&%6 @léa%\ﬁct]%%fl?ﬁﬁagde[go%%’ﬁanot her
aspect of the ASudedelllsCand Murhiske ofdtHEe B0 Unés0 rCEl DR o ipBidulte preftrafise 26
subcl ass of an anti-CD40 anti body to another class or subclass. In sone

embodi nent s, a@eleated dhrough detepminiagwhichrel dinpyhaveighh expressiomlevelseOthsot
i nclude 0 8 A / 0 .PCT{ USpP2/ 361 Y | ej id
B R

art. The mycl eecontihantBRpRALILE vENBH dnSo@RE hiBOMS! denkd & eatréducad ! ei C
aci d sequence encoding a CL or CH from a desired 1 mmunogl obulin class or

r
subcl ass. Thi snegmalian hesiicells theantibgdies aecreducsd by saltaiiag theihesigsllsfena t hat
5 conprises a.(l: E j V. . - , | - CD40
ant 1 body that Anolef et denddd lER bt BEPeRA T d BlurBAO LR nolbefilb O
the class swimhakipneferahyy, becresadof the antibatytintorthe bylGrs wiclias $n whichribé her ,

e.g., from I1gGL to 1g&. Another nethod for producing an anti body of the
i nvention co%i?ﬁf %eﬁ)]ﬁ@geagr&‘é@r rﬁé‘&fﬁ?oéibqsfﬁ%%EB‘??ﬁY?r%?%@eﬁuétﬁ? BEAIEGISIE ng a
nuclei c ag d 18.RRG05 ﬁuﬁ’ﬁ@a ' f tJ ngi,b a

nucl ei ¢ acid encodi ng 2&1 i ght Y%ﬁg?%h%QQemﬁgrl?t@la-d&g%glr@f E'gdwé/?tg‘g ating

t he sequence ehmbidopsistduekWekd, comi, swheat, ipgtatd, e, tBuetevid] hesteelciachide &,

sequence encodi n eavy chain congtan doain.o he desired isotype,
expressing théofzgﬁﬁéy’fﬁﬁwc@%ﬂ@c%d%eﬁ%%% SE}?éH‘i? ‘Stcff{?ﬁé‘f‘iclﬁ%’i"”iyﬁesa cel |,

and col | eCt i g, SichofBeRLbtony st uiidifadissd.red 1 sotype. 15
Dei mmuni zed Anti bodi es [0187] Anot her way of "produci ng anti bodies with

reduced i nmund@&hillci Fyrthes, expressigniofautihadagsiof thainventidnyodiother miotetiznot her

t of, the | { | the antib be .dei i zed using.th
Fechni quds dediFEBER Him brogutios e T br SrieRe Sog s 8PBbe Y Kain
WO00/ 34317 ( wbehhiques OFpo&abgfle iBE Slufaniivie ERIRSENRCRNE Bxpd8disn syRneRhd rety) .

Mut ated Antibodies [0188] I|n another enbodi ment, the nucleic acid
mol ecul es, ved®® p@_tgmjlswm@] ppproach for enhancing expression under certain

conditions. The GS system 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] 1Itis 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 nuclejc 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 produc?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 trans genic

production in mammals, anti-CD40 antibodies can be produced in, and recovered

from, the milk of goats, cows, or other mammals. See, €. g., U.S. Patent Nos.



may be used to nmake nutated anti-CD40 anti bodi es. The anti bodi es may be
mutated in the vari abl e domains of the heavy and/or light chains, e.g., to
alter a 25 binding property of the antibody, For exanple, aﬁhﬂﬂﬁtﬁn may be
‘made in oM BYH0HEre of the CDR regions to increase or decpedasoi/fgoKD of
"the antibody for CD40, to increase or decrease Kff, or to alter the

bi ndi ng specificity of the antibody. Techhilques in site-directed

nmut agenesis are well-known in the art. See, e.g., Sanbrook et al. and

Ausubel et al ., I ret@pr e ' t . nutations 30 are made at
an am no acid rség?jgézo’tshja}’tﬁsg’ Eﬁggﬂsg’&ngg??ﬂﬁgeanE%’H’ﬁﬁ?lgagwmsgﬁ‘?’i‘ﬂ ine in
a variabl e dondiumanf transgarit eniGi4dthandonieity huinan anethesiobrkheRe®et . 0 8 AUG

2006 WO 03/040170 PCT/US02/ 36107 - 55 one or nore nmutations are nade at
an amino acid rEeRgRiged with CRAOGTGRimmIng geme partigadhererfpas dacrikedidboveger n i ne

in a CDR regio Tag=Weld ' var i . mai. n r.in a constant
domain of a m)%c 8&%@3‘#?{1%%%%?%% ﬁp lg:fltsf?é q&?{.&ggﬁ, I%Us%’.ateftﬁ—l- A78T- V8
8A-VOT7A, 3.51. 6046,03M4ld33¥ 5,96911.72, 10-8.3, 15. 1. 1, 5

21.4.1,21.2.1, 2@ @1, 2.1.IHCIQ9A, 23.5.1,23.25.1, 23.28.1,23.28.1H D 6E,
23.28. 1 L- Co2A, 19389 In spmemnhqdimentsqogrumey. tansgeniganimelsts plasisasdi nent |
one or nore nmutfgd I 1 i.d. resi that. is_known to be
changed conpar gg%%@ta RZ “S%‘E@ﬁq?‘ﬁg‘; qeﬁo’?gﬁ: gbﬁgcrlgl{giaglﬁl Iﬁ?fegﬂgsn%n\%flwgiagdp n of a
vari abl e domai rCI40 amtitendiy rvd thecindlertimguisto tke atrat teslaftrbyst-oEaard RnkkSic 4, 12,

20, 10 28, 36, 44 .52 §0,.68, 76, 84, 94 100, 102, 2 10, 18, 36, 34, 42,
50, 58, 66, 74 ,q“e§o,§e“<‘3§,°g§‘6?nfb 1}“"90%&‘6? Patgnt 6,417,44% seprau dihe itransgenit

sequence i pr ezROLAd foPmakRe!thOr vic dnimat R erd Bells e 67,
75. 83 03 99, 101 1, O 17 252,'1N§3§in,°41, 45?’}8%"7‘?"’%'8?1%%‘?‘1“3?33‘%9“‘?%3??_95,

97, 99 or 101. cells.g0he transganic aohdwinap viganidnes dandeehimdtic agndhiméric Nut at ed so

that the resul tj 15 franewor k. region(s) have the am no acid sequence of
the corr espondihr?g %‘)Zéllgmershaéldrﬁ)@ﬁﬁlmeﬂgﬁﬁf"&?g’%eweb%gwgﬂgaﬁ B % f r amewor k

regi on or constpmipelefg thetMohdRd: - AhgpbatdryV ed! %18 8htin or

anti body. See, e.g., P ubl1 catton . ., Rerel n i ncorporat ed
by reference. Areast(be9%nacksen et ahnidanselGenetigs ani BransgenictahPraboioal n al so can
be nade t I te [ ni ci.t vy, of 20 antib , to provide a site
for coval gLnsf1 o“{ wh%‘thbgggwe}ggﬁﬁeﬁ&wn%wﬁsoégﬁ% ﬁ%‘fpmkﬁﬁg’%%ﬂ@@—@—” @ab| ter such
properties as demmaomntA {hvabioenHakdbBok] AstideshicPss AD9S. 1AGGREdi ng to the

invention, a single anti bod% may have nmutations in any ‘one or nore of the
framewor k regi GPodiments, dhe ransecrie nen-human animalsleeveartirgbled disregionrmd 25

[0190] In sonme rmﬂeﬁ?9§§’tm&&ﬁ{gecoﬂgt?ugt b ehded 8 heziivi}cc Ll ora 1g%%J nber in

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,

1solating phage that bind CD40, and obtaining the antibody from the phage. By



bet ween, amno acid nutations in either the Vjj or VL domains of the
mut ated anti- CD40 anti body conpared to the anti-CD40 anti body prior to
mutation. In any of the above, the nmutations may occur in 0 8nAUG120060r e CDR

regi ons. Wybih®izo any of the nutations can be conservati R 1adA8¢a5 d
substitutions. 1n sone enbodinents, 30 there are no nore than 5, 4, 3, 2,

or 1 amno acid changes in the constant -dggai-ns. . Mdified Anti bod| es 0 8
AUG 2006 WD 03/040170 PCT/ US02/ 36107 - 56 [0191) I n anot her enbodi nent,
a fusion antibody or imunoadhesin maybe made that conprises all or a

portion of an waypf @gmplamneb@@bocbforpmanmémhbmry afiapiibeiesfogust her

pol ypepti de. mai_ns .of. t he
anti-CD40 anti gha(%y éﬁpee}{ﬁe%fgu@? cg?’ﬁggepsoq’ e%st{’tgl hn otnﬁlelﬂmgmﬁlraé]f“g?lr ed
enbodi nent ,  t heonvitisiggBiAa® fmAnletulinEE it dm@y)rlaﬁ ahh@éf@@ érbiod théresit
pol ypepti de vx/mr?ﬁeﬁt he VL domai n@g? an anti-CD40 anti body i spl inked to a

second pol ypef@tqrwéemmag&f’pmsesemamng artibody produsingses fram the a nanner

such t hat Ehe Yx'ﬂn ggd Mjlnm%?ano Ci@tgA' n%l?edé %*e@ c3li§ r@\%?%?q?{ﬂ_'&gblfngrtﬁg an

ant i body bi'ndi ng si erre i merit nain is

separ at ed fr onRNzZeto\firodeserdDNAYyariliffinlg th&k EDNSLeding b piimiehen¥ihserthghe domai ns
can interact with one anot her Hﬁﬂ;,ee bel ow _under Single Chain Antibodies).
%

The VH I i nker - NADEY% BY2gedispayvectos guch that %@odﬁéﬁsﬁpeé,sﬁsa@ ¥t thephagest .
The fusion ant R@%m&t%ﬁf@fbﬁ B{theﬂfegﬁﬂﬂwn?e BhREAd SRaih& irfthis w

CD40- expr essi ng or tissue pol ypept | may “be a therapeuti cy'agent,
such as a toxi (0183} O\RteborhhnmmranmC]thhummegmiwdmswfmmeemxonman|’my be a

s hor ser afli <h ORI Hideiny ai‘r@ae“%%a”&#o%eqtg%a@mlﬁwfy ryc ﬁe}@éaztﬁy@@f cd
| n which two (ﬁ’ﬁ fs@scF@?ﬂQ%eedlﬁh@ﬁbﬁfy Igg[?é\?hl]%aueﬁl qt her.

This is useful one wan Create ent r yva ent ant ody on
a single poI yppmpam%d ﬁdmamRansqleftecbfrem Bueeliss Methodelagxes forhyreaeinigfand

ant i body. [019 ate a sin ain ti bod sckE VH and
VL- encodi ng DNAT® Iibragies apg oo, F?/aqtl %r&af%g"«iﬁé.?? éa:ﬁ)yfarvé ARt
encodi ng a flem@fo@ lehéiKt‘iﬁg pha%e alsplagrtrbeﬂidaqe’gh%@mma@mmc&ﬁeﬁﬁﬁeﬁhég@
-Ser)3 such t hat t VH and auences can be expressed as_a contiguous

si ngl e- ch&fn pﬁditlb'i)dy Systern, qaltﬁéogmo ancP40001; andrthierNiratagene JuisiAPheplidgexi bl e

al | Proc. hat e Gufibe Bl 2408705 TS a6 eleitiutaRT e BT

Nat ure 348: 552c&bie &skasﬂgenemﬁlgsanagb&eﬁxhglaﬂn@d&y cuqd@/ hmﬁe@@emvalsent, if
only a single VH and VL are used, bivalent, if tw VI are used, or

pol yval ent, i f PARENeNu223.4R9; VOT RublicationNes. l)’g@oPZ/Q@BeWQ 9U172)71 WO
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



pol yval ent anti bodi es may be generated that bind specifically to CD40 and
to 30 another nolecule. [0193] In other enbodi nents, other dm‘q m

anti bodi es maybe prepared using anti-CD40 anti body-encodi ngnnuc erc acid

" ol ecul eVOBHPHIHSt ance, "Kappa 0 8 AUG 2006 WD 03/ 040170PCIT$I280RY736107

© - 57 Dbodies" (Ill et al., Py-otein Eng, 10: 949-57 (1997)), "M ni bodi es"
(Martin et al., EAdBO J. 13: 5303-9 (1994p), "Di abodi es" (Holliger et al.,
Proc. Natl. .4cad. Sci. USA 90: 6444-6448 (1993)), or "Janusi ns"

(Traunecker et_al., .E .. 10: 3655- 9 (1991 T .et.al.,
Int. J Cancer Qrgk%%tfly;\s@% rag% W@gﬁ‘} %r?cg%ci/r%e eg a%‘)rd g%%rb %%%ﬁgléﬁ;?% éP §ar%lé°3rd
mol ecul ar bi ol §gi wWah 92/@etuT, Maffettylednl. WakRe34856275 508 990), ahb Griffiths et
speci fication. [0194!j Bi sgeci fic antibodies or_ antigen-binding fragnments

can be produced-BMBO 4, 321723736 (1998) hhessof i aptibedyditraassaretsratily giei donas or
i nki ng of Fab'fraaqine sivilai & Lachmann, Cin. Exp.
I nnnungl . 79: %{%Qnggf%%é%a?%4o%§g{‘%ﬁ‘ﬁ9 et al., J Inzinunol. P
148: 1547- 1553 (01949P) Onke intidsliHuhf, v hingi¥g dbmains ard selsettide Smieandaaatcht ned as

"di abodi es” or "Janusins." In sone enbodi nents, the bhispecific antibody
binds to two defpeaments sppedpasdom wipgh differengipirs obHisdmitiztyselected ¥ and

bi specific antib LI J L i,\%h; in from
nonocl onal ant Yng%ngﬂgm%sfc%fe I?Lédlt!ﬁ%%@m gﬂﬁéjgﬂ%}%}#f%%% 97HAl,§ 15

3. 1.1 L-LAM L83%mbindtichs. WidBidhallP, td firtiRd irhpigvediie gualitP 8f thelantiB@iy] tHetW Ol OOA,
23.5.1, 23.25.1,,23.28.1, 23.28.|H E. 23.28.1L-C92 3.29.1, 23.29.1L-
RL 74K and 24.3d YH S%ﬁﬂeﬁﬁogﬁai}’ﬁfgﬁ‘% @HMH %’éé %8:99)?3@?&%% mifefedi ght chai n.
In sone odj ; LY ion | ' d bdl are
from one g thgﬁgﬁg’%?}g-ﬁlgﬁ%tﬁ{iéﬁ%ﬁg%%ric?%{rlyglaﬁgﬁtk yﬁ%@%e@?@%%taﬁgr@% glq{‘)f%eér ent
from the firstithdsygomatc mntitibn ghucessiraspraisitl©be Bffirity matnmtiomeddintizdties, t he

nodi fi ed anti bqQdi.es descri bed above arg . prepar using one or .nore of the
vari abl e domai a‘émlfra&fﬁr E@WBH%“?PWFaﬁHaﬁ%&é&gl’&tﬁ&g“%%%ﬁn&ﬁm ant i body

provi ded herei gecoﬁ{i L ?}yﬁéﬂéﬂgyﬁ@% EAVE emaffs usBRIFCRBAREEONal  anti body,

S
or froma heavy c chai'n encoded by a 25 nucleic acid sequence
encodi ng sai d pronpldmentaty taithd Yo PR3 oeVi CAIR Y eespacitveln tydlichiprimeistusé es

[0196] An_gnti:CD4P antib or, anti.gen- bi.ndi.n [t of the_.i.nvention
can be d%gi vapf%&pgﬁﬁglw(ﬁ&édaqd@néﬂ’ er(?ilr{g? zoé%Pgaf%t}%%asg%?)ttcﬁg?mpepti de or
protein). In gedigsmd such fiat GietreVEANCR Hrédicts @aoddwvgaﬂdw%e%aémyaﬁbzed
such that the 40 binding 30 is not affected adversely by the

deri vati zat i onWich rapéom Fyitatiqns bava bagnyntregused into the Vi and/or Vi, CDR3
regions. These randomly mutated Vy and V|, segments can be rescreened for

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 V|, or Vy that does not include



anti bodi es and anti body portions of the invention are intended to include
both intact and nodified forns of the human anti-CD40 antibhodi es descri bed
herein. 0 8 AUG 2006 WD 03/040170 PCT/US02/36107 - 58 F8#8 AGidggbe, an
ant i bodywar ommitody portion of the invention can be functricanadobseioti nked
(by chem cal coupling, genetic fusion, noncoval ent association or
otherwise) to one or nore other nolecular Bntities, such as anot her
antibodv (e.g., a bispecific antibody or a diabody), a detection agent, a

cytotoxic agent, a 5 phar maceuti c gen d/lor a protein or peptide that
can nmediate as@BLpEg E‘C&Pldtsﬁ’@“e%ﬁ? F?F&gif'goﬁgl- %‘Fn‘tqi* ldagiats gl“ﬂn&ﬁn%}‘?‘if ‘é’\ﬂfﬁt her
ol ecul e (suchyggyg KBOwA ifP el aI"Hedﬁd&Ié?@Eﬁd nﬁcﬁ&u@@theﬁl tmlysm@drtsamgum

[0197] One type of vati zed anti body is produced by crosslinking two or
nore anti bodi esid(seduenive eseniing ¥ fe 0o Crdfora fdesreshimmynegiobubinglass oo cr eat e

bi ific 3.0 b Sui t abl i nk t hat
et br obi f unct | SHEAESSnAYn bR e wiRe F yes Bd Tl Ol BRIt o by an
apPrOPY1 a8 SPRGApite: eQCLor@E'EHéﬁ'éE'déQ&%éa%bvé\“m RUGR AT est er)

or honobi fanction i succi ni mdyl suberat 3 uch | i nkers are
avail able fr omaﬁ’illmdydhm ariginal3olghhosn beReladsisprtghed to an Ig6s. [I0wde], thsot her

type of derivatjz i bod abel e det e t| on
agents with whi Laﬁs St ‘QHWB’(? )bed’rse%*ﬂ(fc’&é( Bpﬁ&g@@ﬂ%&sﬁ%?.po&ert%g Pventi on
nmay be derivat 'I%@ﬂtd NG d&ndthBioheme8 for (FOARMES antiboal bdiHednvddtiear escei n,
fl uorescein isothiocyanate, rhodam ne, 5-dinethyjaxnine- |

- napt hal enesul fcgm;onsmglaolesm@d ISptyye@emyanSﬂhe stepmeftisniniiee 2ougieiogpidor s and

et ect | on * euc bt B8 Aefh e REEH Wt SRR bl ihockB O, "

al kal i ne phosphighe&ifain gfm&ﬁf-cmodmﬁsoc@n@Isoudtmglthé@equmrma@d]ﬁgthm,gy i's
| abeled wth a detectable enzyne, it is detected by addi ng additi onal

reagents that (TAEONJIEAJRR thes¥s SeqIeRPRi@UCETReTICe SREQdHRE phepriychainrepstesin be
di scerned. For JoPt %Emié!a%‘ot ee QJm %%%%hg&ia%ﬁ&ge £t @ﬁ@avb' hain
eads to a

present, the a roge Iam enzi di ne

colored reacti Qﬂnmdhca cenMam bomatmgatmmaobeo aftibaiytwitlothe desifedisstgpde

| abel ed with biotin, and detected through indirect measurenent of avidin
or streptavidin_bi nd| ng. An anti body can also be |abeled with a

pr edet er nilrred &E’Wﬁ’é‘ﬁi‘%é"@ﬁ?‘f’ﬁbe recogni zed by a secondary 30 reporter

(e.g., leuci nme[t L er ARGhér waH Sﬁﬁcm?hﬂﬁjda%s%hﬁﬁ%dﬁ&rd 1%%%%@%1&%13 the

antibodies, bi ndi ng domai ns, tope tags). In sone e

| abel s are att aimuunizgtiepetatibadirs. In‘ anpétrer @spect effthe irsvenbon, dbkiadibody enti al

steric hindr anCeay be deimmunized using the techniques described in, e.g., PCT Publication Nos.
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,



8 AUG 2006 WD 03/040170 PCT/US02/36107 - 59 [0199] An anti-CD40 anti body
can also be | abeled with a radi ol abeled am no acid. The ra]?'gol ab%ﬁcan be
used for both diagnostic and therapeutic purposes, For ins s e

* radi ol ab&YOLHHBY ysed to detect CD40-expressingg tumors DBCHUBE36007 ot her
di agnosti c techni ques. Further, the radiol abel can be used therapeutically
as 5 a toxin for cancerous cells or tunofs®>Exanples of |abels for

pol ypeptides include, but are not limted to, the follow ng radi oi sot opes

or radionucli di%%%ﬁrﬁn%#t'%ngogigns aljeﬁnlfﬂie at%f‘l%gﬂx?@){eidggs-[@)e thit'id Qxlmo %olbe 1311.

[0200] An anti can also be derivatized wmth a chem cal group

such as pol yet khirmed coginpared t¢ BieGermiingi hYIDR regidhyd franewk regioa of a
carbohydrate 10.groyp. These groups are useful to_inproye the biological
charact eri sti cS%9f lF_Hgmaghf’T Hb‘g??nsg‘_.“@.?m?‘& qfr?c‘f’%’_é%céo&f”éﬂvhoﬁéil%uﬁ-bl to
increase tissugngiings FRICYBEAWILA!3 LornoMitiens 2nsl 1§45 {P2Q1] The
invention also relates to conpositions conprising a hunan anti - 0
agoni st antsi body.421t2hl 22rlebht2ehi He€109440j238ck. &, A3mnbex3.28f1, 23.28.1H-D16E,

i munostirmul atign,, ..1 c LLi u Il to treat, prevent,
reduce the fre 3%@?&g?igr&gggf?f?%ﬁﬂ?@z{?ﬁﬁiEuln aeat ﬁ%&%‘mﬁ?fd
bacteri al i nfeght8Pmotdmutdiidns httmaddhiRARIRY hdil radlidueahatds RRGWE o bd ncl udi ng
cancerous and pre-cancerous conditions, for treating genetic

i nununodef i ci esbynged sampareddo theigdmiise iy p &DR gioryerdiramewerkdegion of reat i ng

primary or conmhjin [ nodeficiency..conditions,, includi it 20
characteri zedngly?nﬁogﬁ ?%%g’n&},n O] 25 YR CP ﬁ%F?f&? %anh#@ﬁ?%égb%’eggof or
treat ment 1w t h 28g8G6)i4at SAG0, 687) 8a94, hody1 02hel Ep) 8] 26;|34082, Hoy 58,18, @482, N
need of inmmune enhancenent, including but not limted to the elderly and

i ndi vi dual s wh&0: 24,86 fenlP8ud PR cerswlepse myeletoasig saguenes is pres¢rsadirh8EQpD.

ant - Coab 25 ATohay K S Aot bR IR ey, N E R o and

i ncl ude but ar&7nes, 73| 81Mig%ed1 195, 9729Ner 10109, squar nous cel |, bl adder,
gastric, pancreatic, breast, head, neck, liver, renal, ovarian, prostate,
co: orect al é esdPpHRyedr ong prbediramtche f{om&@é‘b%%ﬁ muygated pg that ﬁlecflaﬂd@%
mel anonas,, d yngd [ qggﬁ g ah. human
agoni st anlti -CH antﬂlcté(?gélﬁggj %ﬁ'eﬁ %%nveaﬁkc{e%eﬁggree eugscﬁ% szf&_dgﬁ§ ea line
carci nomas of tgaee. bAemgatiorpmaybatoegdednk dransawbrk wegion pO&MSIn{ld@aiinent nay

i nvol ve adm ni strati on of e nor e._agoni st _anti - CD4Q__ nmonoc¢l aonal

anti bodi es of g.pICé'eququlgﬁ?e %&Elﬁﬁ’ﬁti" i PAY é?eaﬁ&vrﬁcsT Piceten Ng- 0 6
AUG 2006 WO 00/09560, herein incorporated by reference. A mutation in a framework

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 Vi 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




WO 03/ 040170 PCT/US02/ 36107 - 60 alone or with a pharmaceutically
acceptable carrier. As used herein, "pharmaceutically accaptable carrier"
means any and al |l solvents, dispersion media, coatings, af®i MR o#6ial and
anti fungNO 8yet®, isotonic; and absorption del aying agermcrusngstohe |i ke
that are physiologically conpatible. Sone exanples 5 of pharmaceutically
acceptable carriers are water, saline, phé$phate buffered saline,
dextrose, glycerol, ethanol and the |ike, as well as conbinations thereof

In many cases;,,| il preferable to.include isotonic ents, .for
exanpl e, . sugar leib%wogﬁqu@ogggwta%hﬁé%arthg)f)&y B a,dﬁgﬁm g‘_(?éfibﬁm
chloride in thgagoHAOShhpREs alldddipbrtiipdf HXHPCE30 eitiidg TSV EmAnl Y
accept abl e substances are wetting agents 10 or minor anounts of auxiliary

subst ances suchnkes tpanethagpaypepides i § Prrjersgserrodimpntcarly\he variableor
buffers, which,enhance.the..s | f Ve the i body.

[ 0204] Agoni std%rﬂ?lfl§ %Qgﬁtl J(‘)é:l?‘lléﬁsgogy %%%gﬁ#eﬁ\c}értl g o? fﬁc?}&%'o%p%ng?lﬁrons
conpri si ngst hepiefezi dasboditient] Sk fSeorhain@@ e aRRCIMD atitibbd piiclinked t@4 Grset her
15 therapeutic, diagnostic or prophylactic agents. Additional therapeutic

agents i ncl udePd dgnwhile\ iy iadqrpain of gn jpnk ) angihedy #digked éns eecopd

chenot her apeut j it ] i J he
same conposi ti%%y%ﬁ%gg%tﬁ%;& {ellrtegg’%ﬁe%%;}gr%t 4 ﬁdsonaelgg%%glhﬁgﬁlg tse,hgé}ﬁ*e or
mor e agoni st amid VCBéfainachh hnehaetsvia ohdandtiteres foranarcanibbdy birthgasgtea In
vacci ne or as adj uvantﬁsé té) a vaccine, 20 [0205] The conpositions of this

i nvention nmay prother PRCiGHE MO@fnepE)ﬁlﬁ%Yﬂfd@m}r@s@émﬂr@?ﬂ ﬁioamha,VLs@wm%Byi d
and sol i d; fosagenkQIdEh Y HE RS add T iGmanks'dhh MSrabiSyith one drdiRs (@R'bRIAN

i nfusi bl e solutions), dispersions or suspensions, tablets, pill's, powdlers,
| i posoi nes andumdepSosgle ChaimsAntibodiep). €Ty Vedinker- Wy deytendyds trentlinked tathended
node of adm nistration and ther t.ic applicatiqn.. Typical preferred 25
conposi ti ons aP%lyP?Pt{dﬁé’?FrgFWFtofﬂ‘%ﬁﬁﬁe{l 351%80 1S P?ﬁ%@sfp’b%ge@&&i‘tﬂo PUden as
conposi tions sk mi4at ] 0 [WVE-RY A} i : ns. The
preferred rr[)delagcd ?d%&ﬁg?sg'?ggt%%lg?\ﬁ?sgfebgrh g%tgé?gﬁn%e. % b@??\l%e?gavegﬁgggéﬁ

subcut aneous, suchtas agexins gnogdlh factartor athes ceguiatdry protem, pr mbgbe adiapyostii nent |
the antibody is dm ni stered by.intravenous infusi.on or injection. In
anot her pRaY er RERICAICE AL UUPHAFE EREsEE Foay el Tishes P By

i ntramuscul ar pérogidasd)t ANARIDN, fuliofGhtiBodiePcdh RlUAR0R wiih 836 AAGE)
PCT/ US02/ 36107 - 61 [02061 Therapeutl c conpositions typically mnmust be
sterile and st 8ibgls-ahgiantibpdies are linked to one another. This is useful if one wants to

create a divalent or polyvalent antibody on a single polypeptide chain, or if one
wants to create a bispecific antibody.

20 [0192] To create a single chain antibody, (scFv) the Vy- and Vi -encoding DNA '
fragments are operatively linked to another fragment encoding a flexible linker,
e.g., encoding the amino acid sequence (Gly, -Ser),, such that the Vi and Vi
sequences can be expressed as a contiguous single-chain protein, with the V| 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. US4 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
VL 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-CD40 antibody-encoding nucleic acid molecules. For instance, "Kappa



conditions of manufacture and storage, The conposition can be fornul ated as
a solution, mcroemnulsion, dispersion, |iposone, or other g&%ggn
structure suitable to high drag concentration. Sterile |njec

 sol uti onsVeAK Y 7Gr epared by 5 incorporating the anti-CD4PCHUSROEL7I N t he
requi red anount in an appropriate solvent with one or a conbination of

i ngredi ents enunerated above, as requiredp? followed by filtered
sterilization. Gbnerally, di spersions are prepared by incorporating t he

active conpou nt erile vehicle th al basi.C p rsion
nedi um and the P@H Lt%b?’elﬂrétg gé) ?@éﬁ@gm &E‘&lb&ﬁlﬁeﬂ%ﬁ%ﬁl Si » above.
In the case OfEﬁAB@Jyh@ BRYHe | 5od4gy, "Dih%o@fe?p(?{o@ﬁg&%tﬂf JS%QFN&@ACBHGS& abl e
solutions, the preferred nethods of preparation are vacuum dr g and

freeze-dryi ng UB4100y 644406448 (3BADRrorg aIt“Iﬁ’élS Gtrt\wt‘akfﬁgﬁrt ali eHB dQ ﬁﬁ?
ogal 1 onal  Cestsedon Rt SR LLANE, B SRR THED K B oSS agt | on

t hereof The pr I"éh~can nta i ne xarrpl e,

by the usesof prep@ad usigg Statdard n5olaéi11ir€tﬁ¢>1b§tcﬁl tedhniduee folbdwing farteschigstolfie
required particle size In the case of dispersion and by the use of
surfactants. Fﬁhélsﬁ?fg@@tlﬁbsor ption of injectable conpositions can be

br ought about C i I

absorpt i on. 1 o0 SAEnElEeARs st R ARARH HRER ARRR il ppdficlBy o

ant i bodi es of tzqupdsﬁaembds im\tmtng)ﬂimoar@fhsebxﬁwma’slcﬁumkm@ dfYFab' ftgiieptsy 20 of
met hods known in the art, although for t herapeutic_applications, the

preferred routwdde Sonssivaisky L6 iﬂ@nql’é} W St U2, 355 1dA8%ul ar, or
i nt ravenoy nﬁgﬁgﬁg et 85 Ml R8 Wfﬁﬁ' 5%‘{199( the, tlbﬁ%gg&ghsa” the

route and/ or f admnistration wl vary epen ng ‘up e desired
resul ts. (0208jntibodies mayite fenhatian'eibediesher "dattustrmd‘yhnmmmanlbodmmta,cthé ve

conmpound ma 25 be. prepar.e rier that I otect the anti body
agg}jnst rap%/d ?@P@é@‘gan @gé}ﬁgl t%“‘é%ﬁ‘?fem‘f ERjiqpEp 8}2@@ ¢ i on, including
i pl ants,  tr anggesdRienfdthe 'Bi“s%eclﬁe%txﬁﬂcﬁf € Q‘iﬁﬁ‘-ﬂéh@‘ &Qm&’ﬁﬂd ¥ ffsYli ngﬂscth%‘s

Brodegradable bi oconpati bl e pol ymers ¢an be use such as et ene vinyl
acetate, pol yafibmdnontetonapaitipglly ddl.1,3. htHeATE Bl lat 78IV @BAL ViBRSt ers, and

e pat enfed o g EE Veiol L08 SnbEL Tof) il el 7oh ¢t DS o
Sust ai ned and £opur o8 bed, Rebeases 2 vg-IDRE, 28128 1BYeY2AB29 99,1 R3.2d3p01 nson,
ed., Marcel Dekker, Inc., New York, 1978). AUG WO 03/040170

PCT/ US02/ 36107R174I@2ncﬂ 2489} andhawedditional entthwdydm‘oschaanmlughtm &nt i body
O e 0| e R BT R ol Oy A S By 8
ingredients, i fhedlBGVd—ﬁH)luﬁal’ImGhMmM agtitsd ddsseBluti dbe @ifferent from the first heavy
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 antji-CD40 antibodies described herein.



hard or soft shell gelatin capsule, conpressed into tablets, or
incorporated directly 5 into the subject's diet. For oral aﬁ@ermp%i C

adm nistration, the anti-CD40 antibodies can be incorpor LR

exci pi en{y® adoisgsed in the formof ingestible tablets, beegalsoi/sghibhets,
troches, capsules, elixirs, suspensions, syrups, wafers, and the like. To
adm ni ster a conpound of the invention bysgher than parenteral

adm nistration, it my be necessary to coat the conpound with, or

co-adm ni ster 10 the corrpound with, a material to prevent its inactiyvation.
[0210] Additi oﬁan exar,rm I an @ipedinersansibedy pertionof Fh?clBY%’PatCéﬁ bp ﬁqm;npn@ly

conposi ti ons. i the
invention is %&P&P&gﬂ?& @8@%@%&!1&1 ni's ereéép&q%ﬁh one or nore
addi tional t hebmaﬁutet)cxo okl @n bifore mesmotaegetat entities] sidR as whdthextntibbdy (ead.] N,

anti bodi es that bind other targets 15 anti bodi es that bind one or
nmore growt h fabﬁﬁ?%ﬁ%?nt&ﬂddmrﬁé%a‘}?ﬂyt Hé‘ietecﬁ‘étll pgend, A YARIEXIE Q8B Brs, such as
anti - CTL4- sant fi’a@ﬁ% t r

chenot her apeut C agze%t@gf%%%?%@%gh @%ﬁ?ﬁ’? mthhtb%élt]eg?%%%s%mat Oft

CD40L, one or amrbedgtmemanladd}qgaemmwtthahothenmmtebels: (SIohGrs aandptawdut dme agents
known in the art . that c cl'itance an i nmune response agai nst tunor cells,
e.g., 20 IFI\I-Oiegqu_OT?P‘TKhJSU Pe13) M 15, |L-18, IL-23, IFN--y, and GW CSF.
Such conbi na \Agﬁm NIRAVES o &Y vaRELH FBibb@YR ryr&’tﬁﬁfé@% § cRisslifiEn2htd oGRR

anti body as S the’co-adm ni stered &ge thus avoi di ng possible
toxicities or antthudidsdaf imrsanla$ygmra1fd(ffmnthy}bdsee gatd cmdeﬂmpod:lﬁer apl es.

02111 A t t' - . bod f. th d 25
ompr i 51 natt he oG hay PG BRI B e DO SBFHAL PR R o
therapeutic reghaRARctlY RaBHfd drobpsaie hﬁteﬁ%@tﬂn%?fdﬁ‘law épb)cetqelgat I on
treat ment. [0212] The corrp05|t| ons o? the inventi on may include a

"t her apeut i cal wmaEﬁmMﬁH@Y&ﬁbhﬂmkm“C@nlnpﬂgpﬁ?ﬂ)@thbmabllfb}nmﬂ@dmg\ae

Ther apeut | cal Ryuepreof ol Tt Pt SRR ERE CRAER Ve, o

dosages and f oiCoRfahPdBodkiorti IIE Necessary, to achieve the desired
t herapeutic result. A therapeutically effective anount of the antibody or

anti body p&rti o0 yAfm{@erémwfcﬂeﬁga@@dfaaﬁb@iﬁls§déb¢1@saﬂfﬂh9dm Yeafsk 1D 08
AUG 2006 WO O 6 K d wei ght of
t he i ndividual, % tgc chn[ glfa}'t tlbOd (?rbang@% ’t%md%%te}?qbr(ﬁ)%bfe%rgtl onto
elicit a desi red/enﬁsrpﬁmye)eldenwt&edmcblwddﬂtairesc&xttdwrmnﬁdﬁ, imhldiyg effective
anount is also one in which any toxic or detrinental effects of the

ant i body or anfiupwacEipdiioresserisothioe idrtsnBWwdamene t her apeut i cal |y
benefi ci al 5-dimethylamine-1-napthalenesulfonyl chloride, phycoerythrin, lanthanide

20 phosphors and the like. An antibody can also 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 discemed. 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.



5 effects. A "prophylactically effective amount” refers to an anount
effective, at dosages and for periods of tinme necessary, to achjieve the
desired rophgl actic result. Typically, since a prophyl adtd AUB | s used
"in subj eg’Y% WM to or at an earlier stage of disease, tRE/US02/36107
prophylactically effective anmount will be Jess than the therapeutically
effective anount. 10 [0213] Dosage regi ne S can be adj usted to provide the
optimum desired response (e.g., a therapeutic or prophylactic response).

For exanpl e, a0spoigl AnhokiUSDAC afiktayadialioeatided »%ﬁ}‘{s&édiﬂ%édie&’ pfpses can
y

be administered over tinme or the dose can be proportiona reduced or
i ncreased as i3 cheetrdiglahehsake yreddpebothfdiagnhetic andrthprepiitic piiosas.i For. | t

is especially r at r | 15 conpositions in
dosage unit fo@% or ﬁgglggﬁ(l)%bggé% l:(r%usste(tj g? ?%ﬁgm @'ﬁ“rﬁ%ﬁs}ﬂgt TIGFs b%‘é%%‘._
Dosage unit f ostheratiagingtic keheiqies. Gfether, tRe RIGAKR LAY b i rtﬁér@péﬁm:ﬂ?y &uited
as unitary dosages for the mammal i an subjects to be treated; each  unit

contai ni ngP a piceHeios cangeEisgelner tunoss. Bramples ebiabelsifrd pokipeptidesénclude,

produce the dgsjr tﬂﬁ%% i 4 i.n.associati.on wth tshe,;seqyired
phar maceut i cal%iégfe?lll oérl. 28;%18g%lg:‘{llﬁgté%4l?l<§ﬁtof’%sr°rtrﬁ‘a-3‘° l&f@"élﬁ%"u%f t (fosrf\llrs of

t he i nvention *33,6°¥j ¥Tat'éin0%°1aAd. directly dependent on (a) the unique
characteristi c[% 8@ the anti-CD40 anti bod?/ or portion and the particular

t herapeutic orlVpP8phirrtirDA} arithody sap alsq bpideneatized with(axghentieal gtaupi t at i ons

i nherent int I C i for the treatnent of
sensitivity i n%fﬁg% 8?‘38‘?11?]&%9%@%@)&5’ R@@%F@&%°H%Qr|%ﬁw af%mge for
a therapekft i cegrbyp.ofhesprgopipslaactsefid|td ympidve elid bielogitaligHartkerific@dtt theody or
anti body portion.of the , i.nvention i ...025 to 50 ng/ kg, nore preferably
0. 1to5 0 rrgaPﬁ‘B?‘f“ﬁr?r%’ SrBFTEISgISFm g’f?lgilf%r, todneressg tlfweg)rm@ng-l to 3 rng/kg.

It is to be noted that dosage values may vary wth the type and severity

of the conditiMarhecddcall CaMbstitRshs ahli Kis t 0 be further 30 understood that

for any particular subject, specific dosage regi nens should be adjusted

over time accquebng The ienddiiig LQRal oleudgment
q0gONg T fientidiiiy %més_ te_%sglptaﬂgow&ngq@nfg;ﬂ]@ﬂ&b t

of the person adm™nistering or supervisin adm the

conposi tions, CR4NUBIEGEELIMWY B HRAfatiientRETIRISAR 36k Bf imBrhnoaisul b,

dosage r e et forth.herein exenplary only and are not intended to
Tt e ol coRPaRHPRLATS e gHHE o a2 PG b AP drcoed poRAEhor Arparier

aspect of the JTi@Redn, inedlh MPalRing U8R Siakinke ti60 "OF frédt{ﬁg aﬁ[}zp@l%%ﬁfer%%g .
npoEsi tt 0

anti body or antibody portion of the invention or a co compri Si ng
5 such an ant idigsuder, mclydingwepcéraus andkpreicancmidins donditions, tetreating reAgticor

conposi tion, - hBAROSLEGeRLy dJARIARS WhLS a8 Sanr KhbnfAaThe Leails! U0

primary or combined immunodeficiency conditions, including conditions

20 characterized by neutropenia, in a mammal, including humans. Subjects for
treatrnent. with agonist anti-CD40 antibody therapy include any subject in need of
immune enhancement, 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,



di agnostic or therapeutic nmethod. In a preferred enbodi nent, the kit

i ncludes the antibody or a conposition conprising it and a di agnostic
agent that can be used in a nethod described below. In andthdbG s erred
enbodi mrewQ 0/m1ki t i ncl udes the 10 anti body or a conposi tp@RUSRERINSI Ng it
and one or nore-therapeutic agents that can be used in a nethod descri bed
bel ow. [0216] This invention also relates €¢® €onpositions for inhibiting
abnormal cell growh in a nmammal conprising an anount of an anti body of

the invention i combi.nation with an anou of .a chenot her apeutic, wherein
the amounts of a?‘m? oraVit g phargeewisp Ya%cﬁp@gicec,m%er‘ g*ﬁdm‘:@g?reahd of the

chenot her apeut i"ﬁh:ﬁfr?ac&lﬂ%ﬂ? BEcepBibleSGitid® mdand &E& Bld AIN&H198RO rd[ﬁ?larsﬁ)?ll !
growt h. Many chenot herapeutics are presently Known in the art. I'n some
enbodi nent s, t heediheontingsy apbactenali and antifungakbagehtsoisptonge apdoabporptiosi sti ng of

mtotic inhibitgyrs, alkyl]ati ent anti-.metabolites, intercalatjn
anti biotics, glﬁ%!ﬁtng‘%ﬁ?ﬁéraqdﬁﬂf @gF g}aihrec;&y F1°l:%£&<iazlyi<=ﬂmpﬁfl‘?18r Omg§ GXamp ﬁgs,
t opoi soner ase ioTphinifestically ab@ptabdd carAeR ARSWat?h Ahlide gﬁosp%a{eibpwéapnes, _
e.g. anti-androgens, and anti-angi ogenesi s agents. [0217 _Anti -angi ogeni c
agents, such a$akimgrdeoxtress: glyserod ethirnelangites lilse @s well as gpinbinatiprs thimept. oln
(matrix-nmetal |l Qpy. I . .o bitqr d. . COX- cycl ooxygenase |1
i nhi bitors, cagg%@%g%gﬁ%ﬁ?gﬂ? %ﬁ%b ?e&gﬁ%lﬁﬂe lgéi%)%ga rjg_exg%d r%ar%%l?,i 335355’ of

i nvention. Exarpolytcohblssach ad makitd dodbitdd) draodiuniéHloidde inFhb ERMRBosTton.
(al ecoxi b), val decoxib, and rofecoxib. Exanples of useful matrix
g

met al | opr ot ei na%dditional gxangples ef phagmaceutipally doqeptablo snlsstaees s wstingegents

Aol i cat G No O A eHR Ry SiueBoEEs 8 %5 wénipt B My BB RRRRRST o
Appl i cation No.pr&8sefieds/orbulfery, WhictcenBaherhe sRAS 1ifb D fectiNRn8R/ JT 6D 7

(publ i shed Februa.{)g%g& 1998), WO 98/03516 (published January 29, 1998),
WO 98/ 34918 (pli’[‘}f1 d August 13, 1998), WO 98/34915 (published August

13,1999), WO 9 68 L 81 . - d . Us02/ 36107
- 65 ALgust 6%%%38)Aé%§52}31/§%g%(gm?%{§gﬁs§ﬁg% IHW;?Q%%%%B%@?SIE ur opean

Pat ent  Publ i c&binprisBi@ehdd,cah e laldinitistdrediih gorhBinafie®#)th doeron peaeoffiai ent
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antibodies of the invention can be used as a vaccine or as adjuvants to a vaccine.
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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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acceptabl e sal tdslagnabsanition! 25 cRimple] MoRGNRRABISLS a8~ compound of the
i nvention can 2b$o be used with signal transduction Wi bitors, such as

agents that can’+Hii bihe aptshodiey effhelpreseilt igventivh cirabe adminiwaedbpa)variet

e R R, B P B @ AR B SR ARG elBes. wa bt ors,

such 10 as VEGPreferetrootesmadiofadneisigiraton RabbdiashebidliRdmEH:, and er bB2

receptor 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 Controlied Release Drug Delivery Systems (J. R.
Robinson, ed., Marcel Dekker, Inc., New York, 1978).




i nhibitors, such as organic nol ecules or antibodies that bind to the erbB2
receptor, for exanple, HERCEPTINTM (CGenentech, Inc.). EGF-R inhibitors are
described in, for exanple in WD 95/19970 (published July ,Aﬂﬁégﬁ WO
98/14451“kpMmhughed April 9, 1998), WD 98/02434 (publishedcdaiisdizyiod2,
1998), and United is States Patent 5,747,498 (issued May 5, 1998), and
such substances can be used in the presegg Lnvention as described herein.
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Decenber 3, 19 WD 98/ 02438 (published January 22,
CD40L one or more chemical agents that activates CD40, and/or other agents

known in the art that can enhance an immune response against tumor cells, €.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



1998), WO 99/16755 (published April 8, 1999), and WD 98/ 02437 (published
January 22, 1998), all of which are incorporated herein in bheir entireties
by 15 reference. O her exanples of sone specific VEG- i nhi BBtAlIGs 208 ef ul in
" the pres®R 34N Untion are IMB62 (Cytran Inc.); anti-VEGF PEIHSORSAAT
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present invention as described herein. ErbB2 receptor inhibitors, such as
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January 27, 19%3, and i? 30 United States Provisional Application No.
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their entiretiggh&fiRhily BiedRE . The erbB2 receptor inhibitor
conpounds and subgﬁanclgyd%gcri be ﬂﬁﬁ the af orenenti oned PCT 0 8 AUG 2006

WO 03/ 04070 HOT13)SOR6SEE OFimess canftel ddhatddon providsthe PptigMaSdesabd U. S.

provi sional applicatjons, as well as other conpounds and substances that
inhibit the erSEMF%\Cdhtbiberapsiiony Rgrkylagticrespaase) dinnssamnleot singls holussent
invention in aGHeedaRGisdidgh : ' Lan. . 201 Anti-survival
agents include anti -|GF§}%F3H&%€EV| g)gllrvgcgeaa%?éégér/l i%feian éngl?tlé%% %’L%érgﬁto&%hesuch as
anti-integrin dose cdnoh mepomiocaghostiicedvirtinadssed bs Wilicaldd3/the bxigamat s

copect e | NERLaRR! BXfes fliamnestle Lol TS e R or i1
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presence or |ocation of an CD40-expressing tunor In a subjéect 1n need
t her eof , Conﬂop@engogqg@.@tefpgn o4 usedjlgmin nefersite physidalig dyscrei¢ anitdwmitgdibg ect
O 10 U R e b B ebd bk biv o
|ng:: g? : oL el; fer fgﬁm@tqtﬁﬁtityﬁf&m&m@ﬁd ChRERRAIH IrddiBe HGRERGE OF
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,



15 [0222] The anti-CD40 anti bodi es can be used in a conventi onal

i mmuunoassay, including, without Iimtation, an ELISA, an h?#ﬁzw FACS, tissue
i mrunohi st ochem stry, Wstern bl ot or imunoprecipitation. Ga 06 - cD40
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03/ 040170 PCT/ UnfBb36d:104 compdiBion| ddddbisirplit kb @iafeditic Sgémrthitkeen Bausdaady or
secondary anti body have been disclosed supra, and include various enzynes,
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1311, 31S or 3 H [0224]. 1n_other enpodiments, gD40 can be assayed in a
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In this assay, the biological sanple, the [abeléd CD40 standards and the
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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-II
(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



proportional to the amount of |abeled CD40 standard bound to the anti-CD40
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amino]-propionic acid; 3-exo-3-[4-(4-fluoro-phenoxy)-benzenesulfonylamino]-8-

20 oxa-bicyclo[3.2.1]Joctane-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-ex0-3-[4-(4-chloro-phenoxy)-benzenesnlfonylamino}-8-oxa-



[ 0228] The above-descri bed di agnostic nethod can be used to determ ne
whet her 20 a tunor expresses high | evels of CD40, which cg:‘l d be
indicative that the tunor is a target for treatment with aftAUGC2008

anti bodywad-og/edoero, the sanme nethod can also be used to nygth@nishRref f ect
of the treatnent with anti-CD40 anti body by detecting cell death in the
tunor. The diagnostic nethod can al so be eégsed to determ ne whether a
tissue or cell expresses insufficient |evels of CD40 or 25 activat ed CD0,
and thus is a candidate for treatnment wth actlvatlngngntl-

anti bodi es, CO¥eYCleldel HPC@Pﬁ@rcaﬁmyélﬁé&{dﬁb’dﬁ‘@}@’ﬁ%d% gre ﬂ'érlé‘a@rﬂkjormo
levels or actpwiLy 6&&%?@511&&?%1&9&0?@%&%19 c&& gns tﬂg dan‘b?cPthEldcan

al so be used i*’r vivo to enti ssues a at express
sonme enbodi ne nlt\)ai,rontyaﬁudﬁtamdm;le [3Q4a‘htorcbphemyabmnemﬂfbmylanh¢m]+ fy

CD40- expressi ng tunpr e of . usi t uman ant | - CD40
ant i bodPes of Tt%ﬁéh%k‘é}%fﬁf% FRF ‘P?EX }dshbf%’fyae“ﬁéif aﬁEPH%a@FV“’B Y used in

vivo without e dg;yg&eoffgﬁ% uh@s.t he antibody upon 0 8 AUG
2006 WO 03/ 0401 dc%ﬁﬂggﬁlus 2/ 361 ° lﬂgg)m Ny stration, unlike antibodies
of non-human ofRg8h :Arcmmpdmntlwr&mm'eciltloarmnlatsdlbemseqmm@ijgnmmduﬁm

conprises the s s of gdmnisterin abe nti-CD40

anti body or a E%%ETSE% FrEHaS ‘}S%éﬁtﬁg“’c‘ﬁ%d‘?# E@t@?;ﬁ%}’ﬁl‘ ?%'f such 5 a
di agnosti ¢ t esfeceier)3edpoRsds! htaB@G;raRIﬁﬂboales,lmmﬂwoaﬁal%alrﬁok@uléseﬁﬂfm ne
the | ocation of the 0- expressing tissues. |naging analy5|s s well known

in the medi caire@GE-Ranbibitars; YESE wmimndptwmlaw\m fagtor)dphihiiarsy such,

Can be. | abbr oqiy CF Hgpatd ahd mchscBles RARAD SitiS 0 PR R B epeb s ol 02

contrast agent jnh§iifels, afichlés d}gémymolmldéfbr@aﬁb&ﬁemacblﬁ@fo the EABARBEP(SH, S, OF
a magnetic contrast agent such a gadol i nium chel ate, which can be used

for MRl or CE. f@@h@npleaHEiR;Gﬁ}’Te{g@M {Genenggchellne. )M&tmmbﬁonsm described

radi oi sot opes, @]ﬁg P 0 anti body
will be unl abefne r“fgm\ﬁn? c‘%,g 5’[’ljr4'¢5lge Qg{lbl%g% n| 19955% sec/on anti body or
ot her ol ecul e(ﬁulbﬁghddsmﬂtgeqpaw W(ane/azhan (pmmsﬂmanunﬁehy 2381998}, sandMited

anti body. In enbod psy i s obtajined fromthe patient to determ ne

whet her ~ t k8 t|§§"’€?é P@ren.t ﬁﬂéﬁé@ﬁ (BRysdddars, (1980, angsashabsiapcopsan Badises inuse
[0231] In anot f@r, %%gﬁ%?mi VRNHek GlbeR e eﬁfggqgmgu gu{gaﬁﬁnmgée oLt i N9

an anti-CD40 antl e invention. 20 n agoni st
anti-CD40 anti boxdy.mméd toh theimwareldnahamtdbodies C225 and anti-EGFR 22Mab (ImClone
Systems Incorporated), ABX-EGF (Abgenix/Cell Genesys), EMD-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-II (Pharmacia), BIBX-1382 (Boehringer 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.



adm nistered to a human or to a non-human mammual that expresses a cross-
reacti ng CD40. The anti body can be adm nistered to such a -hgnms manmal
(i.e., a primte, cynonolgus or rhesus nonkey) for veterinary purposes or
“as an aV@@FMHdHkl of human di sease. Such animal nodel s aPET/USEFIsnOT or
eval uating the 25 therapeutic efficacy of antibodies of this invention.
[0233] In sone enbodi ments, the anti-CD40 &htibody is administered to a
subj ect who suffers fromprimary and/or conbi ned i mmunodefi ci eaci es,

i ncluding CD4 PRAEER i ol W DR z7.Common
Vari abl e | :unoﬁjezfllgii ency, Ergir‘%?fqgle%ag{rlﬁﬁggl %tgﬁngem ?65%@&%&%‘3@@ 30
defi ci enci es, a68l(Sthetinge dndNIXD] §3SoNaXstapcarealehbe combined withshe compamde

T oS uppPEdaauesehb sy e e ieh arsesoigs . b s Miine s
AUG 2006 WO 03684949 gadﬁi%;fﬁeu%g% 361@69),p hltéiﬁ?cidﬂsah ghpggatféﬂs\e/ase,

I ncl udi ng any acquired | nmune fi'cienCy di sease, In sone
enbodi nent §, t RETAMRN9/20 (Alet My, 1i9993dmWD 9511613 (mubdishahsegust he,

ant i body” s adh SUQPQRHRRT (rleied SerEeT SO SHRELPRAR. vi ral

fungal or par aS!8t314$50f5 (s8R Rmbet 10.STYYR), WOSH/ 5336 puBlisha N vaasa B

anti-CD40 antibody of the invention may be adm nistered prophylactically
to a subject whif98)oPuited Statds Patpmt 5,88B) 118 issund Manchria) 1989 Uhitsal Sthtes s

tible toglnf ' t b, | t f
i oot ons. [ 03t TEoad Collslined, 18Rl TR st p A R dfR Y ©
admi ni st ened t QugustiQ, 3$998)EWO W 054 (pablistaNireh 4f 99 WO di/se8ster . [ 0235]
In some enbodi nents, the anti-CD40 antibody is admnistered to treat a -
subj ect who hadpebliberbBeptambardde] MBOWGBHLE;%% @ebished June 2GDITHAED! | ve.

In sone enbodi | ' he .t can he a
solid tunor opggahg%@@ﬁﬁ%%ﬁ%nﬁ#%gﬁ%’% )’WWA@?%&%@S@@B‘S{% %em s, an
anti-CD40 15 anpo®pWoi9s/1&ds3 (Hublistieddaphl 3 1099) &t Wi 9810283 A (JubliBHedt hat is
cancerous. In sonme enbodinents, the antibody 1nhibits cancer cell

proliferation, Jaiarn2.sl988). gl ef wikich ags indomarated betein ingheir enlireligiblor vol une,

and/ or cayses ' ,“mp ' ‘VEﬁL‘ "y Pat e hat
can be trLéig’t ed??/\fng]f‘e&%g??ﬂ:&‘ an{?%%g%%egﬁ Can |%§§'§blgc8g§g%f?]i lgtrtlllée }{J}%&tn%e
i nvention incl didentibnbredM86A(Cytramrinos) ah)-VEGE menbdohdlaintibedieofi@aientech,
di agnosed as h%_n%}dbr%ln cancer, |lung cancer, bhone cancgr .pancreati c
C ’

cancer, skin angineyme, {Fyntpgtic ym& droreRibozyme 2R Sddrogy Theseraidcul ar

mel anome,  ut er igfier VEGF inhibitors can be used in the present invention as described herein.
ErbB2 receptor inhibitors, such as GW-282974 (Glaxo Wellcome plc), and the
20 monoclonal 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



cancer, ovarian cancer, rectal cancer, cancer of the anal region, stomach
cancer, gastric cancer, colorectal cancer, colon cancer, Er ast cancer,
gynecol ogi ¢ tunors 25 (e.g., uterine sarcomas, carcinom 0 qeﬁg f@qael opi an
tubes, ceicesmoegof the endonetrium carcinone of the cempdrusigasy noma of
the vagina or carcinoma of the vulva), cancer of the esophagus, cancer of
the smal|l intestine, cancer of the endocggne system (e.g., cancer of the
thyroid, parathyroid or adrenal glands), sarcomas of soft tissues,

| eukem a, nyeloma, multiple myel oma, cancer of the 30 urethra, cancer of
the penis, prapplitations/ et patehtsparidd) St pmmtmall apiioatiens, goMiell as othebr s of

childhood, Hodgki n' s . di sge Q ynmphoma,
cancer of the $9MmReYEds aqqs\?gﬁfaﬁﬁ%gg"p 'ﬁ?ﬁéﬁg}f %gﬁgé?ce oé’n%gr g&fh’%k%’dney 08
AUG 2006 WO 03404004 Qf Bgffrbé%ﬂt?{n%@ﬁt% in-acdc¥darte Wittefherprésenginvemtional cel |
carcinoma, carcirnoma of the renal pelvis), or neoplasns of the central

nervous systen[nO(ZéO]g AnpfSlumaYi}l agmgsuychplﬁz@nﬁ IGH TR antibodies and aptdniegin; n  stem
gliomas or_pitui targ/ s enorms ﬁg & ngle%r fi brosarconma. [0237) The anti body
may be adm ni s¥EERECSY c?tsrla{l%?%gg’fl 5481y to once every 5 six nonths, and
preferably may be adm ni stered via an oral, mucosal, buccal, intranasal,

i nhal abl e, i ntDpa}gg@guq\/Ieﬁ,u@gung@ous, i nt rarruscul ar, parenteral,

intratunor, transdernmal or topical route. The antibody can al so be

admi ni stered a{] ”HP&&%tlYer‘é‘s?e R tHE HivButieh proviles diaghedy rethadsallhe antid | be
adm ni stered for as |on he

tunmor is resente‘%gow ded that t he
ant i body cause@DHﬂ@ntlbmdws e beaised o @_@eqt@:g‘{%p ieg! sRle IEEPOREE i n
0o095 to 50 PR, et fb?@t‘%pe?‘%*{%g‘g‘ﬁ&ésa“/“éth%'ﬁ%r@ e o O
1-20 ny/ kge O. ?r'bsenl:@ oi’ﬂlddﬁﬂon Gf ariCﬁMOgakbg:sﬂngmmasrlmrsabjepirmfrmmhﬂieeedi 1-2

ng/ kg.. The anti body can al so _be adm ni st l.ac 0238] In
some enbodi menteMPRHRE ﬁ??t#%@i@ﬁﬁﬂ%%@ntﬁ?%&aﬁpﬁﬁ%%/ f')‘(%g“ﬁ‘gﬁ‘?g is a

t herapeutic re h HRNA1Hb3AY haesRngst i C
drugs or nol egx r{gssmi O@%cx{b)&ﬂ:ﬁ%{é%mﬂ@&b 1“5?’%&‘56\9%&?%?. ferugtal vg di sorder,

such as cancer c@hpding thoexprefsienin the yutgent witnthat eftparrmal referens, subject @ e not

limted to, mtotlc i nhi bitors, aIkIatln ent ti-metabolites,
i ntercal ati ng S@Béard, %%WWSW&@%PN "ﬁﬁPbﬁl‘B& ’i@F%"B%I e inhibitors,

enzynes, §goi §eff 2l i@ htibode8cBTbE aledd 4 REPQRRRAIREhIHicaE Sy,

anti - hor nones, se inhibitors, nmatrix netall oprotease inhibitors,
genetic therapemﬁimdmg,amdmanhrmtatldncgéiﬁSAL an RbAel A@Sefl%ﬂtuﬁed enmbodi ment s,
the anti-CD40 anti body. i W t.h an antin

. h
as adrianycin &PTER tOCEWgIH’g{V%th’FDeeﬂPte ‘B’:%‘BH’PB%%R‘Q"‘?‘Q ﬁgh%&?t?%() >t
therapy is perfgfifGesdQRdintehtion el vetuied &Pdetedt ICIAY femdmynang hhi adytrean c

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.



25 therapy, surgery or other inmunotherapy. In sone enbodi nents, the
anti-CD40 antibody is adm nistered with one or nore additifﬁ%@ | bodi es.
For exanple, the anti-CD40 anti body can be adm ni stered w At di es
“that are PHOUHM™PH% nhibit tunor or cancer cell proliferat PERUSEUSHIT
aritibodies include, but are-not limted to, an antibody that inhibits
CTLA4, erbB2 receptor, EGF-R | GF-1R CD20%8r-30 VEGF. [0239] 1n sone
enbodi ments, the anti-CD40 antibody is |labeled with a radiolabel, an

. o L . . Cei a e 08 AUG
2006 Vo 031 040198 Bor vl sBeB o the B ef Lo QIR Bbal Byt | 0 )
anti- CD40 anti hiistlodedSupra, aidinelude daric@stenzyhes, prasdictic @baips, flrvreseehtoxi n,

toxin or toxic peptide tqQ the tunor or cancer . cell. In a preferred
embodi ment, t heMpigER'S) pERescenhRAleIasAnd radioRetivegnateals c Exgipplesaf sujtable

internalized by ofeXg : f : b OO | Y. Di nds
to the 5 cottrhech el tor SRR kRl hipfish ol A B AbuBREor
anti - CD40 .amt i bavdiylchmiinksterasse dxdrydeapautitablelprosthaic groguaenggpastimdude of
specific cells in a patjent. I.n many. cases, the cell argeted . for,

apoptosi s are cHifPEyitivbytinandgvidinpiotn; Wﬁes‘t‘#é“ t‘?‘hj%hf“?rg?f’eﬁ? Hotegal a

met hod of i ndugge anmelifebli RoRARI HidtdEH 8RB dnidfbagtidody to a
patient in need 10 thereof. [0241] 1n ‘another aspect, the invention

provi des a met hdichlofotaahmylaminsriluegesagin, dasyhchioridyg oaphicd@DAbrigrani dxaciplet 0 a
patient to increase CDA0 activity. nti-. CD40 antibody.is adm nistered
with one or mrf@%esfa“@%%“aﬁﬁfﬂ@ﬁi%%b%&ﬁm@ﬁ ?%@.ﬁleﬁ@ﬂaq%{ﬁtors
include CDAPL, RRefiarinohat'éYuey BE o£B40L that activate 15 CD40. [0242] In
sone enbodi ments, the anti-CD40 anti body is adm nistered with one or nere

addi tional i muifé24inhimethererabysiiments,iGIo4Qichinhg, asvdyed due bidlogical saroplelbiyN: ~
01, IL-2, IL-8, |L- LL-15, 11L- L EN- - E. 243] |
sone enbodi nent%qmp§%lﬁ8ﬂﬁlﬁmé'68ﬁﬁs@f &‘g?ﬁ“i‘g E@B S%Hg?rg%!ﬂbg%g W%%eqtmﬁnt? onni s

used as an adj usdBhnéLaRNaitsbelddanaidDsaamivdldya hy iRy, MYEBlogRad i n
this way, the anti-CD 40 anti body activates CD40 on anti'gen presenting

cel I's, i ncl udi e, deg labeled &R0 standargls land therrantifeR4Q putipdy gragsmbined and
hamei . . Coki

ond - Chenakthes, e dfitht lafded CENOBIREHY LAY ITRe BibGRe R IS nancos the

| mrune r esponsedadrmifed. HEhevanaingaf €048 wbjtrdiolbgiciltampicisiimersaht | gen. [ 0244]

I n anot her aspect, the invention provides a nethod for generating a
proportional to the amount of labeled CD40 standard bound 1o the anti-CD40

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 1s treated 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



dendritic cell vaccine for cancer or for dendritic cell imunotherapy.
According to the nethod dendritic cells froma cancer patient are cul tured
for 1-5-days with tunor |ysate or honpbgenate, tunpor cel | s08i AUGQ0BY

i rradi at wenox4ootoher nmeans, or 30 tunor specific anti gensPC&/U$02/3@epti des,
idiotypes) and 1-10 ttg/m of an anti-CD40 antibody. The tunor
antigen-pul sed dendritic cells are re-inj@0ted into the patient to
stinmulate anti-tunor i mune responses, particularly anti-tunor CTL
responses. 0 8 AUG 2W8 WO Oﬁgdoglﬁlm PCT/.USQ2/ 36107 - 15 %/b (o] e-ﬂeri ved
dendritic cel |IEmpgRoagays dgscp Viod RIS 1BERURoASSEY qrcﬂﬁeé‘mrﬂ Bher al

bl ood sanpl e b% rfabld 1VER df@ddenf}clﬁaé’s tﬁ%@ﬁfofﬁsaﬁ{g thé GelCQirkspe ptoteins aith be
derived fromt one marrow of a pati by magnetic purification or
sorting of CDBdetprshleilabel, et &, bmm bnweldxmxymmprmp@tmg theLCE4ﬁmtm CSF. 5

Gene TherVy [0245 ei tion can
be adm ni stere*H“r%D‘la t’j‘?‘i%'rﬁ“% (geé%‘}%[“ﬁéﬁ%%ﬁ @flg geh g;rét@x‘f e therapy
may be eitger Hﬂnﬂﬁdﬁ@s@rfo?&teﬂlﬁﬁg tﬂlé‘lo@al@ia‘%ﬁbf@@@[’fbgdbélEk\IrfacBllWeﬁi s acid
nol ecul es enco ng both a heavy chain and a |light chain are adm nistered

to a patient. b)nusangrmimumleﬂemeadstm M«?ﬁmdsmhas EIH\SAnBMeW@StﬁEl Blokol ecul es
are adm ni stered su at .t he i mes of
B cells becaus’@"f‘“‘e %}WS@? B‘éré*}"& "i%z%l&gfoorﬁ% l-(éuc Bnt i go les. In a
preferred embogifBidpredipiefionss wll kBbWSE iR i drt. Beaf eg;Hdﬂowranu fifane;sagrax

vivo and re-trans Ianted into a patient in need t hereof. 1 n another,
enbodi nent, pr itiom, Ehecigimuenogssays erarbectsrled uarfar high Supeghnuhsepesiingili ng a

virus 3-5_known to, i t grsepc | $Hhi¥RhYyrs used
for gene ?‘ﬁera S?ler tg%t gltélr#:}‘%gfsbg}rr!efsé Qi élgltr}fks egtﬁ FY% oglvect ors. Exenplary
viral vectors @p&o.retroviruses, adenow ruses and adeno-associ ated viruses.
After infection either in_ vivo or

. ] 8 vo,. | evel s of i b qX reSS|on
can be nonit or E¥28Y tlwiart-Ekaphbedics p metlﬂ%enﬁlPB&?%%}S%ﬁ %@ﬁ‘t Qﬁ% °ng any
i munoassay kn [ [ 4 a preferred
enbodi nent, t hgl\@g}g?\égs @ﬁ@?ﬁgﬁ“ %‘f%ﬁ&ﬁ?ﬁgﬁ%ﬁ%@ éﬁé{?ee%isggomsédgrﬁ ni stering
an isol at ed nueﬂneo@xmts;lthmist diseased tisgud. hhshmmboﬂmlmtmﬁhaamssue isa

ant i gen-bi ndi ng porti on th % an an -CD40 i bo expreSS| ng the
mcleic adfd T 1PP§Y oferin 8916 & ﬁ’fmellt"h b fﬁ’f Mefhod 25

conprises the Pfoggf ke 9L Ris3h Hon'd SQtEEn't sehatigde @Hﬁﬂoﬁk}gls%éxﬂls'éﬂ ganll e

encodi ng the aln or an antigen-binding portion thereof of an
anti-CD40 anti ltmdmnaasﬂay wxdeterssnan g, HetahGBI48ileveds; cell suofase lgvels of €RAGesT e

preferred nmet hgcrd B%ht}e gqef@ t.her a@&ﬁ%{éh sdcucszs%%goées t he steps of

adm ni stering
[0228] The above-descnbed 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



nol ecul e encodi ng the heavy chain or an antigen-binding portion thereof and

an 30 isolated nucleic acid nol ecul e encoding the |ight ch@i n l&gﬁe

ant i gen-bi ndi n portion thereof of an anti-CD40 anti body @ y vention

" and expr @%@i"?f&ﬂ‘t’% 0 6 AUG 2006 WD 03/040170 PCT/ US02/ 36IR7T/US0236107nucl ei ¢
aci d nol ecul es.” The gene therapy nethod n&z al so conprise the step of

adm ni stering another anti-cancer agent, s th™as taxol or adri anyci n.

[0247] In order that this invention may be better understood, the follow ng

exanpl es are_sefmigitdion[ ARG HXBOWEES! Ahliin AHERSP Gt Hurkdrdadg! rat i on

only and 5 are not to be construed as limting the scope o0 e invention

i n any manner. CGeneration of Hybridomas Produci ng Anti-CD40

SE |
Anti body [024 t i-hadi f the inventio re prepared, selected, and
nesayed s 1oltaih: T8l koo e Heps S RGNE Ben e ckioh briopeiis) e
i muni zed ei ghnfiCHA anitBely ot 8 catRpedisE compridi i bt ' eir
hi nd footpads wth either ayCD4_8- | gG flﬂgf%nﬁbﬁlﬂfgl?%t%%gﬁﬁg#t 82%7%{155% or
wi th 300. 18- CDadliagapstic tgpiiand sibjeeting tn phident ¢olimaging driatysis toateteenfesths hunan

CD40 on its p PEfRI ) . 106 _cel |.s/ dose/ npuse) . repeated this
dose five 2.5 Itlcg?gz'ais]%\l/en tic?f‘]%{o é}gpg?géggg(tﬁf’ée@ J{S‘%Péﬁ{l%éki)‘ﬁgﬂﬁawg% days
bef ore fusion, mediqghang anthisclndeewithbitlahitithin®gihyPabsis, Haehdid Reslhed ar
domai n of human C40 in PBS. W fused the SE| een and [ ynph node

| ynphocyt es f r SAASIASIHRIRRr Ganyaited tomagraphy G E).sBee antibogdy ngmbeolabeled with

P3- X63- Ag8. 653 ' ~SUD) t used cells to HAT sel ection
as previously ggg%:éﬁr%gg&z) &Zfl%? f'zb&gggﬁ%ﬁqg%’t 8??%8.“3&?%? lsts “SE‘?g%ﬁFg}f as 20
73:3-46, 1981) batvmy whiok eme e asqafoek-raf akuliyid, doARsagattc SRtastdgest (A
specific human ItgﬁZK antibodies. W selected eleven hybridongs for further
study and desP§A%REHuP chelate, Which can bepsed for /IRI oriGE.1 Other Jabeling agants 2. 1,
22.1.1, 23.5. linchdte2Rithout 1R : @250 eposi t.ed

hybri domas 3. 1.mlc, 7e_. 1.1 2®utl%§%%%n}rfgﬂ§s%épae§’dsn%&a £4 ﬁi #ﬁoet o %Rﬁg??rg’an Type
Cul ture Col | ectheamtit@DETantibodyodititdamtabelrdtand il bBudagsisty adhii@iteringh0801
Uni versity Boul evard. .Manassas, VA 20110-2209, on August 6, 2001. W
deposi ted hybr Fqggpﬂ&@tlb%%y Prp! eggl_oig@?e t%g_lg_dﬂectg‘;b}_eggd%at oan bipd the axgi-g. 1

and 24.2.1si n CI0ARE60®) Bnbolfinerd008; ldeuTR & |gned
the follow ng deposit _%nunber S: %e%&%ﬁog%}]rrgogga?f@b %Jﬂﬁ{l{tﬁ#ﬁ%&
PTA- 3600 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 €Xpresses 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 mode] of human disease. Such animal models are useful for evaluating the

25 therapeutic efficacy of antibodies of this invention.

[0233] In some 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

1mmunosuppressed, for example due to chemotherapy, or has an immune-



$1 AUG 2006 WD 03/040170 PCT/ US02/ 36107 - 77 7.1.2 (LN 15849) PTA-3601
10.8.3 (LN 15850) PTA-3602 15.1.1 (LN 15851) PTA-~603 21.4.1 (LN 15853)
PTA-3605 5 21.2.1 (LN 15874) PTA-4549 ')2.1..1 (LN 15875) ORTAygd3e@ 21.5.1
(LN 1585§)0 Pidsod#H48 23.25.1 (LN 15876) PTA-4551 21.28. 1 fdPudBBéror

PTA- 4552 10 23.29.1 (LN 15878) PTA-4553 24.2.1 (LN 15879) PTA-4554
EXAMPLE 11 Sequences of Anti-CD40- Anti bodises Prgpared in Accordance with
the Invention [0251) To analyze the structure of antibodie s produced in
accordance with the is invention, we cloned nucleic_acids _encodi ng heavy
and |ight chai deffilitagnedissase; tmludmg AOIAYITPY BanEne desiencydiansesheltional

Sol ated pol y( AV ThiRds ERRNANGRE e R PERO i GIPR ARl B Sl Vo

from XenoMus ey iffingéhityaiani sldsiyvdubiech U]ii&al@rrﬁl%ﬁb(ﬁﬁmdﬂﬁpﬂhe let-CID) imibbaganpl e
| using a Fast-Track kit (Invitrogen). W followed by PCR the generation of
random pri med éDidminiseredOdTeRAERDIGH vehio basrrepctarial, é’r’ﬂiall yungal 98 parpgitigar  abl e

region prigers ugf'érr%-{o}ﬁf | Casto%e eml?o(aulngﬁt@uﬂuﬁﬁ&{ ggongu'aﬂﬁréDﬁ@ tfb%g%mf‘er ase

chai n reacti on i'on O man’ 1 Mmno [Tn vari a enes and

design of fam hmeﬁ@@ﬁnfaydae@ﬁngﬂ%tﬂd@bpl@éaqmcalbﬁm amﬁyect who, beqauseodf ag5s.
21:985-991 (1991)) or a universal human V

CAGGT GCAGCT GGAdegsTen ggacratpepn isakipis 1%8‘71’“1’ fiwtodgfeﬁctl%f? BV EHton to 1dpegthe
specific for t regi on, Mz 40d,

5' GCTGAGGGAGT&EA%F Cﬁtio(m?gEQ tSI D NG 119) or O’ c constant region
(hKP2; as previolsd]y Ideeme |ehrbdd1nmer1ﬁr dlenangi-CBM0 antibedy) is adnimibterddriied nucl ei ¢
30 acid nDIecuI en hunan n appa light chain transcripts
fromthe &nti @m‘ﬁ}(g'w% GWB gfﬁg 50§A<et§1 rect sequencing of PCR
products gener a483]! 1H6ind WBfbod s il EDABGhi b s 38 A isterd to treat 2

subject who has a tumor. In some embodiments, the tumor is CD40 positive. In

some embodiments, the tumor is a CD40 negative. The tumor can be a solid tumor
or a non-solid tumor such as lymphoma. In some embodiments, an anti-CD40

15 antibody is administered to a patient who has a tumor that is cancerous. In some
embodiments, 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



frompoly(,k*) RNA using the prinmers described above. W al so cl oned PCR
products into pCPJI using a TA cloning kit (Invitrogen) anﬂ z@lij ed bot h
rn strands usr nﬁ Prism dye-term nat or sequencing kits and r#

" sequenci We anal yzed all sequences by ali gnnen'f(éT/tl&"mtie(WN BASE
sequence 5 di rectory" (Tominson et al., NMC Centre for Protein

Engi neering, Canbridge, UK) using I\/acVe'cto3r and Genewor ks sof t ware
prograns. [0253] Further we subj ected nonocl onal antibodies 3.1.1, 7.1.2,

10.8-3, 15.1.1 ﬁ %NR%J&] %elllcaraﬁoﬂl ]caraﬁm%a%f tl?e:}i'le__&zﬁphv@?’sequéla@ﬁng of

24.2.1 to ful Imi oni ng an sequenci ng suc ncing, we

i sol at ed RNA fﬂmmeﬂ.t@alampvm ispEtemal (y. g4 pXiniad$ OND hyindhhomac sihal axés oy, AfamN
RNeasy RNA isol ati. n Kit 89 Eeverse téanscrr bed t he nmRNA usi ng,

ol i go-dT(I 8) %rﬁ’er W@asmv%ﬂt%rg@d gljoma ey HresaLeMNe W used V Base to
desi gn forwar d ! 'l*tlb%ﬁﬁrbéﬁy Iﬁ@ pBA@mindLrel 'HEJgFﬂE@le ﬁx’ﬁéé amg}rtbqrﬁcé &y

opti mal Kozak equ nce start site and part si gnal sequence
of the hea®y chainmntizlahe piefénablysnayhlee ddbnindtevad dwaamdralt mowbsabbuscalprer s used

to sequence the anti ?,‘F‘g]é& | ones. TABLE 1 Cl one. Forwar Pri nmer avy Chain
3.1.1 5' - TATCTRNGRS? %rw E‘%C&S&’@? é&@é’ﬁi BQ 1 D NO

120) 7.1.2 5" bl heddal it C@ﬁ@%ﬁﬁﬁ anm%ﬁﬁ:ﬂ-ﬁ’e?ed (SEQ
IDNO 12 1) 10.8.3 5 TATCTAAGCT CTAGACTCGA

CTGTGGTTCTTCC- gontisEon4IpviNG mitgpymp5 The gntlbody generally w111 be admnnstered for as

5' - TATCTAAGCTT CIZGCCACCATW JCIT I D NO. 123)
21.4.1 5'-TAT é&%ﬁA &?“&C?r *%él\l&éﬁ& SCREEL | D
NO 124) 23. 2. § siop @WJ@&WWT%osage of antlbody
GTTTGGECTGACCTG 3' 128) 22.1

5' - TATCTAAGCTT onciacnst 6EAG25 1 Feomrimauat ereferabh®.- Ev A 129)

130) 0 8 &%%%ﬁ%@%@%ﬂmm%&% oo

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 dr'ugs 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  VEGF.

[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



23.28.1 5' - TATCTAAGCTTCTAGACTCGAGCGCCACCATGAAA  CATCTGIGGTITCTTCC- 3' (SEQ | DD
NO 13 1) 23.29.1 5' - TATCTAAGCTTCTAGACTCGACCGCCACCATGGAG l'U'E AUG 2008 :
TTTGECCTGAGCTG 3' (SEQ I D NO 132) 24.2.1 :

5' - TATCTAGCITOTAGACT CGAGCGCCACCATGAA  ACATCTGIGGTTCTTCC- 3p(BESD2HINO.  133)
W used the same nethod to design a priner to include the Ycoding
sequences, the stop codon of the Ig& corvdt ant region,

(5" - TTCTCTGATCAGAATTCC TATCATTTACCCGCGAGACAGGGAGAG 3') (SEQ ID NO 125) and

st eLon edngoak GO ol B oy AR PR OB de
(5' - CTTCAAGCTTAGR RN TGACEERG: (SEERISIIGG R uMSER: tRchRell 28k An

opti mal Kozak sequence (CCGCCACC) was added 5' to the ATG start site. This
priner was useprefaredembsdiment: the radiglabell onmuaetasinotoxfrodn teicgprtde isbody

clones: 3.1.1,.7.1.2 .8, 3,15 1.1 21 4,1 2 . . .4 and
S5 0e. 17 e unkmaied oy ine riRr ganger 1) er i D40 Ribody bifids 1 the
AAGCT T GCOCECEOERA0ARATPRAACEIGACGCAG 3- (SEQ ID NO 134) to clone the
| i ght chains of clones 23.28.1 and 24.2. 1. W also used the sane nethod to

design a pri met024pbufniandthersspgst.dbeianti-6IDA0ratikadperndrised therapsutieatlyda
5' - TTCTTTGATCAGAATT . - 3! | we
sed the pri meP e POPGSGHPRITRE Fol el i mai kbt e Bl ety 7

PCR Kit (C onegspidsis Mé cefdephuzan tirher cetigudhas tid invéreionREhvideogethddyfdi r ect
sequenci ng using standard techni ques (e.g.,  priner walking) . using

dye- t en- ni nat oMdyeina aRePIASS Py rEmEHSCHRS ABANt rratibednchpatient paced oned 20
t he PCR p5_8duc{he'¥,%tfo a mamal i an expressi on vector and we sequenced cl ones
to confirmsonati c nutations. For each clone, we verified the sequence.on
both strands [024a] [heasdthértuspert thaniviention ploeites bimdihatbdfi aimitisteripngian [ 0255]
Table 2 sets forth the gene utilization evidenced b iel ected hybrjdoma 2
E; clones of aA®iHas aR{GPAIERaRNI0R RRTRT f°rﬂ€°q°ﬂ§?eqv4?| QACEYAGE FBb6 WO

03/ 040170 PCT/ | . i i e Vo
O one Heavy Chggnh%/ ag%gg}l’ﬁ%hd%n-ﬁ%%gﬁ m@@%&’ 31&15\9/%[(%}%? fadtBidithat GEasIC A7

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 enhance the efficacy of a vaccine. When used
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.



3.1.1 (3-30+) D4+ JH6 A3/AI9 JKI DP-49 DIR3 (DPK- 15) 7.1.2 (3-30+) DI R5+
JH6 AN 19 JK1 DP-49 Di-26 (DPK-15) 10.8.3 (4.35) DI R3 JR6. L5 JK4 VI V-4
(DP5) 15.1.1 (4-59) D4-23 JH4 A3/ Al 9 JK2 DP-71 (DPK-15) 0& AYR420001. 4. 1

- (1-02) DLWR® 03HOI0DP5) DP-75 A3/ Al 9 JK3 21.2.1 (3-30+) DI RSFUSIMBe(BPK- 15)
DP-49 D6-19 22.1.1 (3-30+) DI-1 JH6 A3/AI9 JKI (DPK-15) DP-49 .SA 23.5.1
(3-30+) D4-17 JH6 A3/ Al 9 JKI DP-49 (DPK-¥5)-23.28.1 (4-59) DIRL+ JH5 A27
JK3 DP-71 D4-17 (DPK-22) 23.29.1 (3-30.3) D4-17 JH6 A3/ Al9 JK1 DP- 46

DPK- 15) 24.2 -59), + JH 7 . -17..-22 DP:-71 | . (DPK
Sequence And MIRPTAR e Yebad e PR it fo i gl Sy e Bilen fromy 1
utilization anpdriptieml ploodiss@pledy suliard infilt4shd GVBCSFe Wentiritin t41BAIYG can

structure. As the B-cells _in XenoMous6m animals stochastically generate
V-D-J heavy orb@/gewgéé@m therhong magtrow phpatienhby magpdicousification ¢rsPHERs of

secondar roc : I e 1l i | | AN ion, somatic
hyper nmut gt Pon, 8%%?2% Pgﬂ{s“,,gﬁﬁgﬁ%iuto%gg? cgg%re%%;@ é%l\sq: %%% See, for
exanple, 10 Mendez et al., Nature Genetics 15:146-156 (1997) and
I ntemati onal PaeenTherdubl i cati on WO 98/ 24893. Accordingly, to further
exam ne anti body structure, we

[0245] The nucleic acid molecules of the instant invention can be administered to

a patient in need thereof via gene therapy. The therapy may be either in vivo or ex
vivo. In a preferred embodiment, nucleic acid molecules encoding both a heavy
chain and a light chain are administered to a patient. In a more preferred

10 embodiment, the nucleic acid molecules are administered such that they are stably
integrated into chromosomes of B cells because these cells are specialized for
producing antibodies. In a preferred embodiment, precursor B cells are transfected
or infected ex vivo and re-transplanted into a patient in need thereof. In another
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



generated predicted am no acid sequences of the antibodies fromthe cDNAs
obtained fromthe clones. Table A provides the sequence iﬂ ntifiers for
each of the nucleotide and predicted am no acid sequence ofUG sequenced
ant i bodivwee .03/MIE®006 WO 03/040170 PCT/ US02/ 36107 - 81 [B2BUj02Babl7es 3-7
provi de the nucl eotide and predicted am no aci d sequences of the heavy and
kappa |ight chains of antibodies 3. 1.1 (Tabte 3), 7.1.2 (Table 4), 10.8.3
(Table 5), 15.1.1 (Table 6) and 21.4.1 (Tabl e 7). [0258] Tables 8-13

de th l.eotid t d i
Do) Bbl e dommPREIEE AHmABRY cRaF Bk AIRS pRThS MEF RO EEMpRle e slobhr
21.2.1 (Tabl %dl%)mstgﬁnéaﬁotﬁafaalﬂh&:a%er a§3nt58&ch(£Eaﬂtcﬂ oi@&marﬁj&:niS 1 (Table 11),

23.29.1 (Table 12) and . 2.1 (Tabl e 13). [0259] I%{;IA sequence fromthe
full-length sé@lﬂéﬁcﬂn@rdﬂr th@rﬁhj@llmahon H’r%’lbL@/ 312‘2'}1‘1?8“99 ther faflewimegom pna

sequences obt ai ned from e CR
product by on&*XHARYS B PFO%HIK nﬁ@fgemws?pl {S‘Jﬁg"fﬁg‘gwﬁgﬁﬁggﬁo dHr%dSI?hﬁg 16 of
the natur g h%?é’f{otQJS'Bb Boﬁdtﬂﬂéﬁ@shﬁntﬁiag {h02660e dtaht asveiderl quyondngder.t he

nucl eoti de and predicted am no acid sequences of the heavy and kappa |i ght
chains of antibodies 21.2.1 (Table 14 22 (Table 15), 23.5.1 (Table
16), 23.28.1 (Table 17), 23.29.1 (Tab@%ﬁi&j 24.2.1 (Table is 19). In

t he Tabl es, the signal g the sane)
are underlined. [0261]G ) : IES A9 AL X 1.1 and
23.28. 1. The heavy chain of antibody 22.1. 1 was nut at ed to ch

cystei.ne resi 0248t @Dtsttdlcﬂmmean?@ilQihwalledﬁPIP?éeC} Seleeige:. a“@é‘s%i’é(g‘f@ at ed t he
nmut at ed cl onaﬂéﬁ 1. I H COL9A. Thelight 20 chain of antibody 23.28.1 at
position 92 Mit-at ed al so to change a cysteine residue to an al ani ne
resi due. W designated the nutated clone 23.28.1L-C92A. [02621 Mit agenesi s
of specifjg re}%b;ﬂuﬁﬁztz\bﬁ%nﬁazﬁzbh&&h@généawzdes| gning prinmers and using the

Qui ckChange Site Directed enesis Kit from Stratagene, acc é}dl n&rat (o]
t he manuf act ur[@24%] |H§t1mm11m Glgll\?l}t)é‘m waek Qdrenobfies r mERPRyoBeRIL i dat ed
sequenci ng, Z Le. t £35bR%
vectors. [026 c%madgt% @ gg‘&tﬁ ﬁhélts%ﬁﬁﬁgggggﬁlgg?’gﬁgﬂéﬁ) ‘r?%/{agm d seg]lc}fances
of the nut at egitheoyy o<t B4Mcals vitith BactyarRfecied ddliCiBIHat eramlsemznarpewodes

the nucleotide and am no acid sequerace f the nutgted
ant i body 30 23orpis plasoppmemhranced Ond &6@%43%5%%“ g‘m}?reﬂe*}‘%&h%@se ?‘Hg
mut at ed a{% no &4 A gen figel V& 4 tfirdeTo Q&Ihgweek period. Four days before fusion, we gave

the mice a final injection of the extracellular domain of human CD40 in PBS. We

peptl de fseuence

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 20110-2209, 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




0 8 AUG 2006 WO 03/040 170 PCT/ USO2/ 36107 - 82 Table 3: DNA and protein

sequences of antibody 3.1.1 DESCRIPTI ON: SEQUENCE (si gna[rgeﬂ%ﬁzﬁ
underlined): Heavy Chain ATGGAGITTGGGCTGAGCTGGGITTTCCTCGT equence

 TCTTTTAACKEE; GITGTCAGGIGCAGCTG  GTGGAGT CTGGGGGAGGCGT GATEXNSIZEr oG
AGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGAT  TCACCTTCAGTAGI TATGGCATGCACTGGEGTCCG
CCAGGCTCCAGGCAAGGGCECTCGGAGTGEGTGEC  AGITATA GGATGGAGGTAATAAATACCAT

GCAGACT CCGTGAAGGGCCGATTCACCATCTCCA  GAGACAATTCCAAGAATGCGCTGTATCTGCAAAT
GAATAGCCTOAGAGT TGAAGACACGCCTGGT ATLNTASSHGT GT CAEALSMBGGCATCAGCTGGTTCTGG
GATACTACTACTACAACGGTCTGGACGTCTGGGE CCAAGGGACCACGGT CACCGT CTCCTCAGCCTCC
ACCAAGGGCCCATCGGTCTTCCCCCT GRCASRT (LEAPESAGABEACKHEPECGAGAGCACAGCGGECCCT
GGGCTGCCTGGTCAAGGACTACTT CTCAGGCGCTCTGACCA
GCGGCGT&A@&TT@@GCT@CUA%@L@@%F%@&A&GTG@@m
GTGCCCTCCAGCAACT TCGGCACCCAGACCTIAGA (LNAESAACGP AGATHDSCAAGCCCAGCAACACCAA
GGTGGACAAGACAGT TGAGCGCA- AATGTTGTGTC GAGT GCCCACCGT GCCCAGCACCACCTGTGGCAG
GACCGTCAGTGTTCCTCTTCCCCCCAAAACEAA (LEAREACCT BRSO T COCGGACCCCTGAGGTC
ACGT GCGT GGT GGT GGACGT GAGCCA! ”WT CTGGTACGTGGACGECG

TGGAGGT GCATAAT GCCAAGACAAAGCCA CGTTCCGTGTGGTCAG

CGT CCTCACCGT TGT GCACCAGGACT GCCTIEAAC (LGRS AGPREARIGBGCAAGGT CTCCAACAAA
GGCCTCCCAGCCCCCATCGAGAAAACCATCT CCA

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 I

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 Vi 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 Vy primer, MG-30,
CAGGTGCAGCTGGAGCAGTCIGG (SEQ ID NO: 118), in conjunction with
primers specific for the human Cj2 constant region , MG-40d,
5'-GCTGAGGGAGTAGAGTCCTGAGGA-3' (SEQ ID NO: 119) or Ck constant
region (hkP2; 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



AAACCAAAGGGCAGCCCCGAGAACCACAGGTGT  ACACCCTGCCCCCATCCCGGGAGGAGATGACCAA
GAACCAGGT CAGCCTGACCTGCCTGGTCAAAGGC  TTCTACCCCAGCGACATCGCCGT GGAGT GGGAGA
GCAAT GGGCAGCCGGAGAACAACTACAAGACCA  CACCTCCCATGCTGGACT CCGACSACHUS CMBCTTC
CTCTACAGBANBIREIUCGT GGACAAGAGCAGGT GGCAGCAGGGGAACGT CTTCT GATIANICGEINGAT
GCATGAGGCTCTGCACAACCACTACACGCAGAAG  AGCCTCTCCCTGICTCCGGGTAAATGA 0 8 AUG WO
03/ 040170 PCT/ US02/ 36107 - 83 DESCRI PTIT®: - SEQUENCE (si gnal sequence
underlined): Heavy Chai n MEFGLSWFLVALLRGVQCQVQLVESGEGVYWQPG Protein

Sequence RSLRLSCAASG-TE
VI SKDGGNKYHADSWREREH( %Qﬁ%@&%ﬂ“ %WMQM%WDW

QGTTVTVSSASTK S5 Y VNG Pl GtRAVL QSSGLY
SLSSWTVPSSNF%@F@%@IS ‘ KPSNT .S@lﬂﬁg%@ EEPPCﬁM?PVA VFLFPPKPKDTE?/I SRT

PEVTCVVVDVSHERREW LI atm&@mggdmw@@m

NKGLPAPI F, KTI S LP P NNYKTTP
PMDSDGSFFLYSKL*@%WQPW‘?F E%E S@ﬂ%%ﬁéggal n DNA
ATGAGCT 1@@% A’MR@@B!&Q‘@ Q‘@r Protein Engineering, Cambridge,

TGCTCT CTCTGGAT GGGGATATTGT  GCTGACTCAGTCTCCACTCTCCCTGCCCGT CACCC

dwmmtwwwmﬁrﬁ@ewmm&quGGATACAACTTTT
COGGHGT COCT AR T CRER SRR TR KA AR TCACCACATT G
21.4.1,21.2.1,22.1.1,23.5.1, 23.28.1, 23.29.1 and 24.2.1 to full length DNA
cloning and sequencing. For such sequencing, we isolated RNA from
10 approximately 4 X 10® hybridoma cells using QIAGEN RNeasy RINA 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 signal 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)

2141 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)




GGCT TGTTGGGGTTTATTACTGCATGC  AAGCTCTACAAACT CCTCGGACGT TCGGRCCAAGG
am%%AATCAAACGAACTGTCIIJTCI: ACCATCTGTCTTCATCTTCCCGCCATCTGATGAGC
AGTTGAAATCTGGAACTGCCTCTGTTGTGTGCCT  GCTGAATAACT TCTATCCCAGABBGRIECAMBGTA
* CAGT GGAAYPAIRTHACGCCCTCCAATCGGGTA  ACTCCCAGGAGAGT GTCACAGARTRGRRGABGOA
AGGACAGCACCTACAGCCTCAGCAGCACCCTGAC  GCTGA GCAGACTACGAGAAACACAAAGT
CTACGCCTGCGAAGTCACCCATCAGGGCCTGAGC  TCAX CACAAAGAGCTTCAACAGGGGAGAGT
GITAG Li ght Chain N RLPAOLLALM.W/SGSSGDI VLTQSPLSLPVTPG Protei n Sequence

YNFLDWY L ORPGOSPOLL]
Efégkﬁcﬁﬁa%ai %'\Igg&égmp %@ﬁgﬁ@@@CTAGACTCGAGCGCCACCATGAAA
VYYCMQAL QT PRTFEOGTKVE! KFW@@@@@WCS@E@K&EQWMWYPREAKVQAKVDNAL
AC]
WD 03/ 040170 P

C 0 8 AUG
QSGNSQESVTEQDS #%igLSST '4‘ AC é% s,
under | i ned): Matt-e—VMari NS %E:Q@ AGGCGIG  Domain o

2/ 36 !
Heavy GTCCAGCOTSEEAGGT COGT.GARAECT LA &A@%@%@N&C@CCACCATGAA
CAGOCTCTGGATTCACCT TCAGTAGIH A58

GCACTGGEGT ACSCTECA A ]
AATAAATACCATGCAGACT CCGT GAAGGGCCGAT TCACCATCT CCAGAGACAATTCCAAGAATGCGCT

GTATCTGCAAAT GAMTAGEE ThAGHETHEANSA de (LATC

AGCTGGTI TCTGGGATACTACTACTACAACGGTCT %STCT %@W%C

TCCTCA Mature hrstemsadopedthersGlovuapareLirh SGARSCTTTSRY TR GAATTCC
TATCATTTACCCGGAGACAGGGAGAG-3") (SEQ ID NO:125) and restriction

5 sites.

A

=

[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%(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:

06



Domai n of Heavy W VRQAPGKGLEV, 7VAVI SKDGGNKYHADSVKGRFT Chain Protein

| SRONSKNAL YLQVNSLRVEDTAVYYCVRRGHQL Sequence VLGYYYYNGLDVWWGEQGTTVTVSS Mat ur e
Vari abl e GATATTGTGCTGACTCAGTCTCCACTCTCCCTGCC Domai n of LO8hAUG 2006

CGT CACCCHNGEHIRBOCGECCTCCATCTCCTGC  Chai n DNA PCT/US02/36107
AGGTCTAGTCAGAGCCTCTTGTATAGTAATGGAT  Sequence

ACAACTTTTTGGATTGGTACCT GCAGAAGCCAGG GCAGFCBOCACAGCTCCTGATCTATTTGGGITCTA
ATCGGGECCTCCGEGEGTCCCTGACAGGTTCAGTGG  CAGTGGATCAGGCACAGATTTTACACTGAAAATC
AGCAGATTGGAGGCTGAGGATGITGEGGTITTATT  ACT, GCTCTACAAACTCCTCGGACGTT
CGGCCAAGGGACCAAGGTGGAAATCAAA Mat ure Vari

DI VLTQSPLSLPVTPGEPASI SCRSSQSL L YSNGYN- F
DWYL QKPGQSPQLLI YLGSNRASGVPDRRESESESHS Lig
DFTLKI SRLEAEDV

/ Qnﬂllnnth El Kk * HD’)\ILI nhal A—

CAGGTGCAGCTGGT GGCGHeavpihaitvar i abl e || Kappa Light Chain
GTCCAGCCTGGGAG G donaia)
CAGCCTCTGGATTG \T D31 HBE¥sT)| VK JK
GCACT CEGT CCGOCAGH - GCA 60ECCIG DIEQ I|I DING. §9'|  A3/A19 JK1
GAGTGGGT GGCAGITATAT £336CG]  AATRAATACCAT GCAGACT QOBRGA)GCECCGAT
TCACCATCTCCAGA “%A*Twﬁvi\"“"‘ OGLT [ BIATGT AATA GIT C
ACGGCTGTGTATTACTGT GA/%%W'C EHW ATACT ACAA%%I’
GGACGTCT A- AGGGACK cotT@ -2 cdTea 0 g JAL - d3/,-040170
PCT/ US02/ 36107} 85.0.80ESCRI PE.3N:  $ECDEREE |( siJfifal |sdquenckSunderil i nBe :
Heavy chain Q%Q_VESGGG\/\/Q:’(H%SMRLESCAASGZTF'SSYGVE prot ei @RS)ari gbl e
WRQAPGKGLE' ~ | 3 YHADSKGRF Th4 99| n)IH4 A3/A19 JK2
| SRDNSI CT, ~TYLY WED%IE{YC\R v| (3711 HI—uﬁ?STd)PK_ls)
LGYYYYNGLD ~m AYSS
21.4.1 (1-02) DLRI JH4 | L5 JK4
DP-75 (DP5)
21.2.1 (3-30+) DIR3+ JH4 A3/A19 JK3
DP-49 D6-19 (DPK-15)
22.1.1 (3-304) Di-1 JH6 A3/A19 JK1
DP-49 (DPK-15)
23.5.1 (3-30+) D4-17 TH6 A3/A19 JK1
DP-49 (DPK-15)
23.28.1 (4-59) DIR1+ JH5 A27 JK3
DP-71 D4-17 (DPK-22)
23.29.1 (3-30.3) | D4-17 JH6 A3/A19 JK1
DP-46 (DPK-15)
2421 (4-59) DIR1+ JH5 A27 JK3
DP-71 D4-17 (DPK-22)

Sequence And Mutation Analysis
5  [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,
10 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.



SEQ.BD NO 90 Heavy chai n CAGGTGCAGCTGGTGGAGICTGECCGAGECGTG  DNA (vari abl e

GTCCAGCCTGGGAGGTCCCTGAGACTCTCCTGIG  dommi n) 08 AUG
. CAGCCTCT : TCAGTAGITATGGECAT (3. 1.1 H A78T- PCTIUS02/36107
GCACT CCAGGCAAGGGECCTG  VB8A- VIT7A)

GAGTGGGTGGCAGI TATATCAAAGGATGGAGGT  SEQ IDNO._ 91
AATAAATACCAT GCAGACT CCGTGAAGGGCCGAT TCACCAT CTCCAGAGACAATTCCAAGAATaCGCT
GTATCTGCAAATGAATAGCCT GAGAGE TGAAGAC ACGGCTGTGTATTACTGTGeGAGAAGAGGGCATC
AGCTGGTTCTGGGARSTAC TabiraCANBNOGBAE The BRAGENE .

e TR S NN,

| SRDNSKNYL YL QVINSIRF I@Oﬁgﬁfé\gg’Y \RRETGMY 6) (aﬁ'd 31 k- AFABIE-7) LGYYYYNGLDVWBQGTTVTVSS
&rctt

V88A- VO7A) SE Li ght chain
GATATTGTGaTGA eblke pdBauevidethe Iqucémtldb |aed nm&mtm amino acid sequences of

e e S ay
AGGTCTAGTC%GA VY|¢ Atk kappa light chain of antibodies 21.2.1

ACAACT TTTTGCATTIEBIALS 2 HTAGABEGHE3. 5 SEDabiD 109 23%3.1 (Table 11), 23.29.1 (Table
GCAGTCTCCACAGCT, GATCTATTTGGGTTCTA ATCGGGCCT cceeeér CAGGTTCAGIGG
CAGT GGATCAGGCA! EAEARIMARATC  AGCAGAG TGGAGGCTGAGGATGTTGGGGTTTATT

?ﬂ?%ﬁ%@%%@%ﬁ@%@ﬁ@% SRR A o

L DWY L QKPGQSPQL hnkt ¥ oGS SRRSOV TrsoPIN A deiln0gs obtained from sequencing the Vi
R S A GQGTK (3@?1LL4M VEIKES3\/)gSEQIDNO

TDFTLKI SRT/ EAEDVGVYY
94 0 8 AUE’ 2ooBeg“wyfdg éf%’fllfgrﬁbm‘ﬂdﬁgdw Fgse 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 Stratagene,
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.




- 86 Table 4: DNA and protein sequences of antibody 7.1.2 DESCRI PTI ON:
SEQUENCE (signal sequence underlined): Heavy Chain 08 AUG 2006 :
ATGGAGT TTGGECTGAGCTGGEGTTTTCCTCGITGC  DNA Sequence

TCTTTTAAGHG @ 75 GT GTCAGGTGCAGCTG  GTGGAGT CT GECGGAGGCGT G #06a2123 (85
AGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGAT  TCACCTTCAGTAGCTATGGCATGCACTGEGTCCG
CCAGGCTCCAGGCAAGGGGCTGGAGTGGGTGEC AGTTATFABRAAATGATGGAGATAATAAATACCAT
GCAGACTCCGTGTGEGGECCGATTCACCATCTCCA  GAGACAATTCCAGGAGCACCGCTTTATCTGCAAAT

GAACAGCCT GAGAGCT GAGGACA mm me&mmmmmmm&mmmms
AGCCGT GGGGATTACTACTACTA iR Pegoness QA RRPRIINCEET CACCGTCTC
CTCAGCCTCCA C TGCT \CCTCCGAGAGL,
CAGCGGCCCTGE ggé%ﬁﬁ@i&%m@% %&%ﬁﬁkcu GGAACTCAGK
GCTCTGACCAGOG RCT T CORART SG TIC TR GC AT CACONITEF AT ECETGRCAG
CGT GGTGACCGT GOgg, T FAPERIASTACAGPRE CLA
Gcwxmcowmswxﬁowx CAGITG ct
ACCTGTGGCAGGACCGTCAGTCTTCCTE a - e AC
CCCTGAGGT CACGT GCGTGGTGGTGGA ADG
TGGACGGOGT GGAGGT GCATAAT GCCAR é%

GTGTGGTCAGCGTCCTCACCGT TGTGCA r
CTCCA- ACAAA CCCAGCCCCCATAGKIARAT A

CCACAGGTGTACAQCCTGOCOCCAT COP@EAUGACTCCGTGAAGGGCCGATTCACCATCTCCA
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
CACCTCCCATGCTGGACTCCGACGGCTCCTTICTTC
CTCTACAGCAAGCTCACCGTGGACAAGAGCAGGT
GGCAGCAGGGGAACGTCTTCTCATGCTCCGTGAT
GCATGAGGCTCTGCACAACCACTACACGCAGAAG
AGCCTCTCCCTGTCTCCGGGTAAATGA




AGATGACCAAGAACCAGGTCAGCCTGACCTGCCT  GGTCAAAGGCTTCTACCCCAGCGACATCECCGTG

GAGT GGGAGAGCAATGGGCAGCCGGAGA- ACAAC  TACAAGACCACACCTCCCATGCTGGACT CG
GCTCCTTCTTCCTCTACAGCAAGCTCACCGTGGAC  AAGAGCAGGT GGCAGCAGGGGAA CAT

" GCTCOGT GAY@BATHATYSCTCTGCACAACCACTA  CACGCAGAAGAGCCTCTCCCTGIUINOSIRGETAAA  TGA
0 8 AUG Mb WD 03/040170 PCT/ US02/ 36107 87 _DESCRI PTLON: SEQUENCE (si gnal
sequence underlined): Heavy Chain I\/EFG.SV\X/?EVALLRG\/QCQ\/Q_VESGGG\NQDG

Protei n Sequence RSLRLSCAASGFTFSSYGVHWRQAPGKGLEV-VA

VI SNDGDNKYRAD SRS F-DTAVYY VESSCSREDY VY Y=YGEL DV
WGOGTTVTVSSASTRER: RS‘MF%%@“&%&@?%%LTS@WFPAW@S
GLYSL SSWTVPSSNRGY @THREGNVDBY, MENGKSH VI p

| SRTPEVTCVVVD\ %@uwm@ﬂ@cm

KVSNKGLPAPI EKTI SKTK EPQVY
TPPM.DSDGSFFL YSKL TVDKSRWQQGINGS R
ATGAGGCTCCCTGETCAGCTCCTGRRGE
TGCTCTGGGTCTCTGGAT CCAGT GGG
CTGGAGAGCCGGC(ECACCATCTCCTGCAG
TGGATTGGTACCTGCAGAAGCCAGGECA
CCGGGGT COCT GACAGGT TCAGT GECAGEBIG €V ECEBS ARV AGPAVAT GTG
GAGGCTGAGGATGI TGGGGT TTATTACT@EMTLY VVDVSHEDPEVQFNWYVDGVEVHNAKTK
PREEQFNSTFRVVSVLTVVHQDWLNGKEYKCKVS
NKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTK
NQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTP
PMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHE

ALHNHYTQKSLSLSPGK
Light Chain DNA | ATGAGGCTCCCTGCTCAGCTCCTGGGGCTGCTAA
Sequence TGCTCTGGGTCTCTGGATCCAGTGGGGATATTGT

GCTGACTCAGTCTCCACTCTCCCTGCCCGTCACCC
CTGGAGAGCCGGCCTCCATCTCCTGCAGGTCTAG
TCAGAGCCTCTTGTATAGTAATGGATACAACTTTT
TGGATTGGTACCTGCAGAAGCCAGGGCAGTCTCC
ACAGCTCCTGATCTATTTGGGTTCTAATCGGGCCT
CCGGGGTCCCTGACAGGTTCAGTGGCAGTGGATC
AGGCACAGATTTTACACTGAAAATCAGCAGATTG
GAGGCTGAGGATGTTGGGGTTTATTACTGCATGC
AAGCTCTACAAACTCCTCGGACGTTCGGCCAAGG
GACCAAGGTGGAAATCAAACGAACTGTGGCTGC
ACCATCTGTCTTCATCTTCCCGCCATCTGATGAGC
AGTTGAAATCTGGAACTGCCTCTGTTGTGTGCCT
GCTGAATAACTTCTATCCCAGAGAGGCCAAAGTA
CAGTGGAAGGTGGATAACGCCCTCCAATCGGGTA
ACTCCCAGGAGAGTGTCACAGAGCAGGACAGCA
AGGACAGCACCTACAGCCTCAGCAGCACCCTGAC
GCTGAGCAAAGCAGACTACGAGAAACACAAAGT
CTACGCCTGCGAAGTCACCCATCAGGGCCTGAGC
TCGCCCGTCACAAAGAGCTTCAACAGGGGAGAGT
GTTAG

Light Chain MRLPAQLLGLIMLWVSGSSGDIVLTQSPLSLPVTPG
Protein Sequence | EPASISCRSSQSLLYSNGYNFLDWYLQKPGQSPQLLI
YLGSNRASGVPDRFSGSGSGTDFTLKISRLEAEDVG

VYYCMQALQTPRTFGQGTKVEIKRTVAAPSVFIFPP
SDEQLKSGTASVVCLLNNFYPREAKVQWKVDNAL

QSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHK
VYACEVTHQGLSSPVTKSFNRGEC




AAGCTCTACAAACTCCTCGGACGTTCGECCAAGG  GACCAAGGT GGAAATCAAACGAACT GT GGCT GC
ACCATCTGICTTCATCTTCCCGCCATCTGATGAGC  AGT TGAAATCTGGAACTGCCT

GCTGAATAACTTCTATCCCAGAGAGGCCAAAGTA CAGTGGAAGGTGGATAA

TCGGGTA

ACT CCCAOEAEHGINGTICACAGAGCAGGACAGCA AGGACAGCACCTACAGCCT CACRAfIA6 S T163AC
GCTGAGCAAAGCAGACTACGAGAAACACAAAGT CTACGCCTGCGAAGT CACCCATCAGGECCTGAGC
TCGCCCGTCACAAAGAGCTTCAACAGGGGAGAGT  GITAGEi ght Chain
I\/RLPAQ_LG_LIVLV\X/SGSSGDI VMTQSPLSLPVTP Protei n Sequence

PSVFI FP

GEPASI SCRSSOBELEYSNGYINFEDYW Y HEOKPGOSP!

LI YLGSNRASGVP BETL ﬁﬁi@i\ﬁﬁmﬂmwﬁﬁwwwa KRTV,

PSDEQLKSGTAS Ng K\ 5A

KVYACEVTHQGL & aﬁ%%%a ,}.

DESCRI PTI ON. ST ,(‘ém S
3 -

GTCCAGCCTGGGA GAGACT( LR CAGGCAAGGGGCTG

CAGCCTCTGGAT'fCACCTTmmAwF@Wﬁ%Efé@%GETATATCAAAGGATGGAGGT

GCACTGGGT CCGLCAGGCTCCAGRCAAGEEEATA AEGTAGACTIG BT CANGGATGGAAERT

ATAAATACCATGLAGACTCCGTGTGGGCXEM ;

TATCTGCAAATGMCAGCCTGAGAGCT

GTCTAGT GGGAGEOGT GECGATTACTAG COTCREES ,

TCACCGTCTCCTCA Mat ure Vari cb&@c@@@m@@%@m%

of Heavy VW/R

PAPGKGLEWAVI SNIEENEATEIEERNEE AAGGGACCACGGTCACCGTC

TCCTCA

YEKH
88 -

A

Donai n

Mature Variable
Domain of Heavy
Chain Protein

QVQLVESGGGVVQPGRSLRLSCAASGFTFSSYGMH
WVRQAPGKGLEWVAVISKDGGNKYHADSVKGRFT
ISRDNSKNALYLOQMNSLRVEDTAVYYCVRRGHQL

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
Chain Protein
Sequence

DIVLTQSPLSLPVTPGEPASISCRSSQSLLYSNGYNFL
DWYLQKPGQSPQLLIYLGSNRASGVPDRFSGSGSGT
DFTLKISRLEAEDVGVYYCMQALQTPRTFGQGTKV

EIK

Heavy chain
DNA (variable
domain)

(3.1.1H-A78T)
SEQ ID NO: 89

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTG
GTCCAGCCTGGGAGGTCCCTGAGACTCTCCTGTG
CAGCCTCTGGATTCACCTTCAGTAGTTATGGCAT
GCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTG
GAGTGGGTGGCAGTTATATCAAAGGATGGAGGT
AATAAATACCATGCAGACTCCGTGAAGGGCCGAT
TCACCATCTCCAGAGACAATTCCAAGAATaCGCT
GTATCTGCAAATGAATAGCCTGAGAGTTGAAGAC
ACGGCTGTGTATTACTGTGTGAGAAGAGGGCATC
AGCTGGTTCTGGGATACTACTACTACAACGGTCT
GGACGTCTGGGGCCAAGGGACCACGGTCACCGTC
TCCTCA




Chain Protein Tl SRONSRSTLYLQWNSLRAEDTAVYYCARRGMSGS Sequence

SGSRGDYYYYYGLDWAGQGTTVTVSS Mat ure Vari abl e C Liaht 08 AUG 2006
SSRGS DA U o

~ AGGTCTAGTCAGAGCCTCTTGTATAGTAATGGAT  Sequen

AgTACTTTTTGGATTGGTACCTGCAGAAGCCACI; GCAGTCTEEACAGCTCCTGATCTATTTGGGTTCTA

ATCGGGECCTCOGGEEGT CCCTGACAGGT TCAGT GG CAGTGGATCAGGCACAGATTTTACACTGﬁeéAT_CI_:
T 3T al A (,I CCTCGGACG

e e A O] Fe A

DI VMIQSPLSL PwpﬁzmsﬂﬁmssqsmvsmmemmmnsmmULAASGFTFSSYGMH

L DWW L QKPGQSPQLLpreteBENRASENYPDRRSGRTSEG K
TDFTL%SSVQEAEDVMQVQALQTPFTEWSKN%WWS}{E'\}E&@V gﬁ“&@@& 040170

f 10. 8. 3
PCT/ US02/ 36107 ﬁﬁh@q’q §0kes O
DESCRI PTI ON: S?B%W@éécﬁ&eca}r sequence under §neE fdi avy Chain

ATGAAACACCTGT(Q GGTGGC DNA Sequence e e
-.I-\(; T'GAAGCCTT 1
5GC
EF SEEHSPACELACTHTARGOT
GEASTTTLERBGCHRGET

ﬁ%‘ﬁ@%@@@&@ﬂ%ﬁ@ﬁmm@m%m

C(q
TCCCCGAACCGGT GAS % ACXRCCATCTCCAGAGACAATTCCAAGAATaCGCT
GTATCTGCAAATGAATAGCCTGAGAGCTGAAGAC
ACGGCTGTGTATTACTGTGCcGAGAAGAGGGCATC
AGCTGGTTCTGGGATACTACTACTACAACGGTCT
GGACGTCTGGGGCCAAGGGACCACGGTCACCGTC

TCCTCA
Heavy chain QVQLVESGGGVVQPGRSLRLSCAASGFTFSSYGMH
protein (variable WVRQAPGKGLEWVAVISKDGGNKYHADSVK GRFT
domain) ISRDNSKNTLYLQMNSLRAEDTAVYY CARRGHQLV
(3.1.1H- A78T- LGYYYYNGLDVWGQGTTVTVSS
V88A-V97A)
SEQ ID NO: 92

Light chain DNA | GATATTGTGaTGACTCAGTCTCCACTCTCCCTGCC
(variable domain) | CGTCACCCCTGGAGAGCCGGCCTCCATCTCCTGE
(3.1.1L-L4M- AGGTCTAGTCAGAGCCTCTTGTATAGTAATGGAT
1.83V) ACAACTTTTTGGATTGGTACCTGCAGAAGCCAGG
SEQIDNO: 93 | GCAGTCTCCACAGCTCCTGATCTATTTGGGTTCTA
' ATCGGGCCTCCGGGGTCCCTGACAGGTTCAGTGG
CAGTGGATCAGGCACAGATTTTACACTGAAAATC
AGCAGAETGGAGGCTGAGGATGTTGGGGTTTATT
ACTGCATGCAAGCTCTACAAACTCCTCGGACGTT
CGGCCAAGGGACCAAGGTGGAAATCAAA

Light chain DIVMTQSPLSLPVTPGEPASISCRSSQSLLYSNGYNF
protein (variable | LDWYLQKPGQSPQLLIYLGSNRASGVPDRFSGSGSG
domain) TDFTLKISRVEAEDVGVYYCMQALQTPRTFGQGTK
(3.1.1 L-L4M- VEIK

L83V)

SEQ ID NO: 94




CCCT CCAGCGECGTGCACACCTTCCCAGCT GICCTACAGI CCTCAGGACTCTACTCCCTCAGCA
G£GTggﬁ;KIIHGCCCHIJKI%ACTHIII?(: CCAGACCTACACCTGCAACGTAGATCACAAGCCC
AGCAACACCAAGGTGGACA- AGACAGTTGAGCEC  AAATGT TGTGTCGAGT GCCCA
CACCTGTGSOAGEAOTEI CAGTCTTCCTCTTCCCC  CCAAAACCCAAGGACACCCT AT TS IT16183GCGA
CCCCTGAGGT CACGTCCGTGGTGGTGGACGTGAG  CCACGAAGACCCCGAGGT CCAGT TCAACTGGTAC
GI'GGACGCECGT GGAGGT GCATAATGCCAAGACA AAGCCACEESAGGAGCAGT TCAACAGCACGITC
GECWXJCNIIHQﬂTAQIﬂTGKIAQJWB ACT GCCTGAACGGECAAGGAGTACAAGT GCAAGG

C

TGGTCAAAGCCTTC
CTACAAGACCACAC

ACAAGAGCAGGT GGEREaAGGEEAACGT CAIGIGA CITRGGGCTGN GCATGATEL]
CTACACGCAGAAGAGDBIACBEQEEHET CTCOGIGT TAASATIGT QT8 OG89 C AML0
PCT/ US02/ 36107 | - 90 DESCRI DamA@E@q@@gd@A‘ FCales e

Heavy Chain MXHLWFFLLLVAAPRW/,S6vEEEETenGE X%C@T@‘T@dk 6&%’1‘&?@ AT
TLSLTCTVSGGSI SSY- | * W W RQPAGKGEW GRV , “

TSGSTNYNPSLKSRYTMSVDT SKNQFSL
TKGPSVFPLAPCSRETSESTAALGCLVK

NFGTQTYTCNVDHKPSNTKVDKTVERKCLY:

A ‘CTCCGTGTGGGGCCGATTCACCATCTCCA
GAGACAATTCCAGGAGCACGCTTTATCTGCAAAT
GAACAGCCTGAGAGCTGAGGACACGGCTGTATAT
TACTGTGCGAGAAGAGGCATGGGGTCTAGTGGG
AGCCGTGGGGATTACTACTACTACTACGGTTTIGG
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
TACAAGACCACACCTCCCATGCTGGACTCCGACG
GCTCCTTCTTCCTCTACAGCAAGCTCACCGTGGAC
AAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCAT
GCTCCGTGATGCATGAGGCTCTGCACAACCACTA
CACGCAGAAGAGCCTCTCCCTGTCTCCGGGTAAA
TGA

MCCOPRATEGA

£GEe4RIGENe)

S
VPSS




PAPPVAGPSVFLFPPKPKDTLM SRTPEVTCVWDV  SHEDPEVQF NW(VDGVEVHNAKTKPREEQ: NSTFR
WSVLTVVHQDW.NCKEYKCKVSNKGL PAPI EKTI

FYPSDI AVEVESN

SKTKGRPREPQVYTLPPSREE
ENNYKTTPPMLDSDGSFFLY  SKLTVDKSRWQQGN- VFSCS

CLVKG
QKSL

"SLSPGK Li YRtO3@AHH DNA ATGAGGCTCCCTGCTCAGCTCCTGGGGCTCCTGE PERUSEING €07

' TGCTCTGGT\'%CCCAGGTTCCAGATGCGACATCCA GATGACCCAGTCTCCATCTTCCGTGTCTGCATCTG
TAGGAGACAGAGTCACCATCACTTGTCGGGOGAG  TCAGCATTAGCAGCTGGT TAGCCTGGTATCAG
CAGAAACCAGGGAAAGCCCCTAAACTCCTGATTT — ATTCTGCCTCOGGT TTGCAA- AGTGBGGTCOCATC

P NN LN N OSASONT SO A SOSEST N I\CI\TT

AAGGTTCA A 1.C TCACCATCACCACCET CEACCETGAAGA
TTGCAACTTACTA"M@\% Ghikbg CCAAGGTGGA GA
TCAAACGAACTGHB@@E%@%TCTGW AT S VTFIO ABOREAVALDAGT ?- 7 S
ACTGCCTCTGTTG[ @;@@g G aeﬂﬁ -:,-i"- NS ;
TAACGCCCTOCAATCGEGT AA - e} { # e ,5" A ‘& A\-a\:
AGCCTCAGCAGCACCCTGACGCTGAGC/ AR e SARAC A R ACO s QM) |
GTCACCCAT CAGGRCCTGAGCT CGOCOBT AR, RIEESEA Chai n
MRLPAQLLGLLLLWPGSRCDI QU GSPSSYSAS il G MePCSRSTSEST

) Yy 7 \(Iq@)g@PEPVTVSWNs ALTSGVHTFPAVLQSS
DRVTI TCRASQPI $SVY' LAWQQKPGKA
GLOSGVPSRFSGSESGTDFTLTI SSLOP TVPSSNFGTQTYTCNVDHKPSNTKVD |
QTDSFPLTFGGGTKVE! KRTVAAPSVF| EARSIRKCK VESTRRGRAPPV AISPSRRE ARYRPKYIINAMQSGNSQ
ESVTEQDSKDSTY$L SSTL TL SKADYEKHKR/FREFTC DEVADBEMR. | WO

03/ 040170 PCT.

Us02/ 36107

VMOV SHEORSFORSEY §
KTKPREEQFNSTFRVVSVLTVVHQDWLNGKEYKC
KVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEM
TKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKT
TPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVM
HEALHNHYTQKSLSLSPGK

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

MRLPAQLLGLILMLWVSGSSGDIVMTQSPLSLPVTP

GEPASISCRSSQSLLYSNGYNFLDWYLQKPGQSPQL
LIYLGSNRASGVPDRFSGSGSGTDFTLKISRVEAEDV
GVYYCMQALQTPRTFGQGTKVEIKRTVAAPSVFIFP
PSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNA

LQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKH

KVYACEVTHQGLSSPVTKSFNRGEC




91 DESCRI PTI ON: SEQUENCE (si gnal
CAGGTGCAGCTGCAGGAGI CGGGCCCAGGACTG  Domai n of Heavy
GTGAAGCCTTCGGAGACCCTGTCCCTCACCTGCA  Chai n DNA
CTGTCTCTO 6388 5@ATCAGTAGT TACTACTGG  Sequence

sequence underlined):
08 AUG 2008
PCT/US02/36107

Mature Vari abl e

ATCTGGATCCGGECAGCCCGECCEEEA- AGCGACTG GAATGGATTGEGECGT GTCTATACCAGI GGGAGCA
CCAACTACAACCCCTCCCTCAAGAGTCGAGTCAC  CATGTEAGT AGACACGTCCAAGAACCAGTI TCTCC
CTGAAGCTGAGCTCTGIGACCGCCGCGGACACGG  CCGTGTATTAC- TGTGCGAGAGATGGTCTTTACAG

GGGGTACGGTAT
QVQLQESGPGLV!

ROPAGKGLEW
TSKNQFSLKLSS

Vari abl e GACA
CTGCATCTGTAGG CACCA
TCGGGCGAGTCAcIS@WAGCAGCquﬁGA@@“@G@EQG&%AGGCTCCAGGCAAGGGGCTG

TGGTATCAGCA
GGTCCCATCAA
CTGAAGATTTT
AAGGT GGAGAT

Domai n of Lig
LTI SSLQPEDFAT
PCT/ US02/ 361(
1.1 DESCRI P1

ATGAAACATCT

Nl_\\f‘\ggf‘f‘f‘f‘f‘f‘j I\f"f‘f"l\f‘ f‘l\Df‘ml'el_\‘f‘f‘f"Tt’Iwcl\- !\vhié |urr\ \Ianlr"Jr
 ESORIPIIONS G BVRANCH (signaheeqnense updenliped):
g K i
B Tt G600
?éﬁéé&\g
R A S T GGeAT

\MAACCAGGGAAAGCC

MA Mat ure Vari
ht QQKPGKAPY- L
| - YCQQTDSFPLT R (st
7 - 92 Tabl¢€
I O\ SEQUENCE (
' GGITTCTTCCTTCT

ST TCAGCGGCAGT GG TASATA CCAGSTIAGA
CAACTTACTATTGTCARCBCAG CTUTRAESETACAERIT '
MEM?WAG@@@FEAMGW
L YEAFATBENTPRICAEHGETRATA AraEACRTE @GN

@M@'CG@GWTWGMUC

@ﬁ&eé%%&ﬁ@?dadeﬂ%ﬁ%
erg uf%erl I ne

ﬁdﬂi@@?*

avy ‘A@gl n

’16AC

G
GC
CC

Mature Variable
Domain of Heavy
Chain Protein

QVQLVESGGGVVQPGRSLRLSCAASGFTFSSYGMH
WVRQAPGKGLEWVAVISNDGDNKYHADSVWGRF
TISRDNSRSTLYLQMNSLRAEDTAVYYCARRGMGS

Sequence SGSRGDYYYYYGLDVWGQGTTVTVSS

Mature Variable { GATATTGTGATGACTCAGTCTCCACTCTCCCTGCC
Domain of Light | CGTCACCCCTGGAGAGCCGGCCTCCATCTCCTGC

Chain DNA AGGTCTAGTCAGAGCCTCTTGTATAGTAATGGAT

Sequence ACAACTTTTTGGATTGGTACCTGCAGAAGCCAGG

GCAGTCTCCACAGCTCCTGATCTATTTGGGTTCTA
ATCGGGCCTCCGGGGTCCCTGACAGGTTCAGTGG
CAGTGGATCAGGCACAGATTTTACACTGAAAATC
AGCAGAGTGGAGGCTGAGGATGTTGGGGTTTATT
ACTGCATGCAAGCTCTACAAACTCCTCGGACGTT

CGGCCAAGGGACCAAGGTGGAAATCAAA

Mature Variable
Domain of Light
Chain Protein
Sequence

DIVMTQSPLSLPVTPGEPASISCRSSQSLLYSNGYNF
LDWYLQKPGQSPQLLIYLGSNRASGVPDRFSGSGSG
TDFTLKISRVEAEDVGVYYCMQALQTPRTFGQGTK
VEIK

abl e

040170
15.



DNA Sequence AGCTCCCAGATGGEGTCCTGICCCAGGTGCAGCTG

CAGGAGT CGGGCCCAGGACT GGTGAAGCCTTCGG
TCCATCAGAAGT TACTACTGGACCT GGATCCGGC
* ATATCTAT MACRHEEI8AGCACCAACTACAATCC
ATGTCCAAGAACCAGTTCTCCCTGAAGCTGAGTT
TGCGAGAAAGGGTGACTACGGTGGTAATTTTAAC
CCGTCTCCTCAGCCT CCACCAAGGGCCCATCGGT

AGACCCTGI CCCTCACCTGCA ABECH08-T GGC
AGCCCCCAGCGAAGGGACT GGAGT GGATTGGAT
CTCCCTCAAGAGT CGAGT CACCAITATERGE AGAC
CTGI GCGGACACGCECCGITTATTACTG
TACT TTCACCAGT GGGGECCAGGGAACCCTGGTCA
CTTCCCCCTGECGCCCTGCTCCAGGAGCACCTCC

GAGAGCACAGCGGOCCT GEECT GOGhe3 ARG ar@ﬁgli %@Aﬁ [T CGTGGA

ACTCAGECGCTCTGACCAGCGEECGICCACACCIT

GGACTCTACT

TCAGCAGCGTGGTG

AAGCCCAGCAACA!
CAGCACCACCTGT %‘Q&Q@TCAG :

TCCCGGACCCCT GhEREReameesT

WHNCE@G@Q@@@@\%WCGTAGATCAEC

CTGGTACGT GGACEGOGT GGAGGT GCAT G4

ACGTTCCGT GT GGJ CAGCGT CCTCACK
GCAAGGTCT CCAAJ:AAAGGCCT CCCAG,
CCGAGAACCACAGT GTACACCCTCCC
ACCTGCCTGGT CAAAGGCTTCTACCCC
AGAACAACTACAAGACCACACCTCCCA]

ACGTCCAAGAACCAGTTCTCCCTGAAGCTGAGCT
CTGTGACCGCCGCGGACACGGCCGTGTATTACTG
TGCGAGAGATGGTCTTTACAGGGGGTACGGTATG
GACGTCTGGGGCCAAGGGACCACGGTCACCGTCT
CCTCAGCCTCCACCAAGGGCCCATCGGTCTTCCC
CCTGGCGCCCTGCTCCAGGAGCACCTCCGAGAGC
ACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACT
TCCCCGAACCGGTGACGGTGTCGTGGAACTCAGG
CGCTCTGACCAGCGGCGTGCACACCTTCCCAGCT
GTCCTACAGTCCTCAGGACTCTACTCCCTCAGCA
GCGTGGTGACCGTGCCCTCCAGCAACTTCGGCAC
CCAGACCTACACCTGCAACGTAGATCACAAGCCC
AGCAACACCAAGGTGGACAAGACAGTTGAGCGC
AAATGTTGTGTCGAGTGCCCACCGTGCCCAGCAC
CACCTGTGGCAGGACCGTCAGTCTTCCTCTTCCCC
CCAAAACCCAAGGACACCCTCATGATCTCCCGGA
CCCCTGAGGTCACGTGCGTGGTGGTGGACGTGAG
CCACGAAGACCCCGAGGTCCAGTTCAACTGGTAC
GTGGACGGCGTGGAGGTGCATAATGCCAAGACA
AAGCCACGGGAGGAGCAGTTCAACAGCACGTTIC
CGTGTGGTCAGCGTCCTCACCGTTGTGCACCAGG
ACTGGCTGAACGGCAAGGAGTACAAGTGCAAGG
TCTCCAACAAAGGCCTCCCAGCCCCCATCGAGAA
AACCATCTCCAAAACCAAAGGGCAGCCCCGAGA
ACCACAGGTGTACACCCTGCCCCCATCCCGGGAG
GAGATGACCAAGAACCAGGTCAGCCTGACCTGCC
TGGTCAAAGGCTTCTACCCCAGCGACATCGCCGT
GGAGTGGGAGAGCAATGGGCAGCCGGAGAACAA
CTACAAGACCACACCTCCCATGCTGGACTCCGAC
GGCTCCTTCTTCCTCTACAGCAAGCTCACCGTGG
ACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCT
CATGCTCCGTGATGCATGAGGCTCTGCACAACCA
CTACACGCAGAAGAGCCTCTCCCTGTCTCCGGGT
AAATGA




CCGT GGACAAGAGCAGGT GGCAGCAGGEGAACG

TCTTCTCATGCTCCGT GATGCATGAGECTCTGCAC

AACCACTACACGCAGAAGAGCCTCTCCCTGICTC  CGGGTAAATGA 08 AUG 2006 - WD 03/040170

PCT/ US02/ 36107 - 93 DESCRI PTI ON: SEQUENCE (signal seguence LhAME|

Heavy Chavo oMYidilFFLLLVAAPRWL SQVQLQESGPALVKPSE Protei n Sa@yesese107
TLSLTCTVSGGSI RSYYWTW RQPPGKGLE' W ~=Y1'Y

YSGSTNYNPSLKSRVTI SVDMSKNQFSLKLSSVTAA  DTAV¥YCARKGDYGGNFNYFHQANGQGTLVTVSS
ASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPY  TVSWNSGAL TSGVHTFPAVL QSSGLYSLSSWTVPS

SNEGTQTYTCNVDHKPSNFKVDKTVERK]
VSHEDPEVQFNWY-

\DESCREEIONKPR

TI SKTKGQPREP
YSKL TVDKSRWXG
ATGAGGCTCCCT

TGT GATGACT
CTGGAGA
TTCGATTGGTA
TCCGGGGTCOCT
GGAGGCTGAGGATG
GGACCAAGCTGGAG
CAGTTGAA- ATCTG

% Z?EI:IVII Em

GICTCCACTCTCCAT:
CCATCTCCTGCAG
GCAGAAGCCAGEE]

TTGGGGTTTATTAG
ATCAAACGAACTGT

T

AYEAXT Y G SRECHCR QYA T GAGEEN TASSAT Al
AT GPSVFERARUSRSISES AL GUBMHID T FREPUICC
CAGGT TCAGT GGCAGT SSEANS G ABESGATT Y

AVILASSGIC SE8S
IAEATOT YIARAGIDEMERRWAR VIS MERFIOAV ECPPAT
GAACTGCCTCTGTIGHESPETQ

SN

BERIGRAG
KSRVTMSVDTSKNQFSLKLSSVTAA

N Jr

CT

NOABOURGSG
AT A AT FPPRPKIGAT MIS SR GIREA
PR VB OVEVRG FRSTM
VVSVLTVVHQDWLNGKEYKCKVSNKGLPAPIEKTI
SKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKG
FYPSDIAVEWESNGQPENNYKTTPPMLDSDGSFFLY

SKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSL
SLSPGK

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

d):

ESFPNENCE MVEWM?EH}(G(VSNKG_ PAPI EK




CAGT GGAAGGT GGATAACGCCCT CCAATCGGGTA ACTCCCAGGAGAGTGTCACAGAGCAGGACAGCA
AGGACAGCACCTACAGCCTCAGCAGCACCCTGAC — GCTGAGCA- AAGCAGACTAC@A
CTACGCCT GCOGAAGT CACCCATCAGGGCCTGAGC  TCGCCCGT CACAAAGAGCT T GAGT
" GTTAG Li §ri? "W MRLPAOLLGLLM.W GSSGDI VMIOSPLSLPVTP  Pr d¥@/¥SieBgifénce
GEPAS| SCRSSQSLLHTNGYNYFDVr YLQKPGQBPQL 44
LI YLGSNRASGN7 PDRFSGSGSGTDFTLKI SRVEAEDV

GVYYCMQAL QTPYSFGOGTKLEI KRTVAAPSVFI FP PSDEQLKSGTASVVCL LNNEYPREAKVQAKVDNA

oS oaoiro ror CLOEETRON | SRPEKE (AR GTICC I, "

TOTUTTTTTOoTIt

under | i ned): Mature Vazmabkbl AT GCAGS NARGACTEHECGAGRIEGATDGRI|n of
Heavy GT GAAGOCDﬁmmGTWGGMNCDMGTCCCTCACCTGCA
CTGTCTCT GGT GATTeA TAGAAGT TACTATTT C’ﬁ@m@gTCCATCAGTAGTTACTACTGG

GACCTGGATCCGG"DCT %W@%@E@éﬂ%@@é CANGTEACTEY
ACCAACTACAATC CAA AR AT AAPATR AN ARCH)
CCTGAAGCTGAGTITCTGTGACCGCTGCR AL g‘é\ A 'ﬂ'ﬁ" "“’V\‘f BTG
GTGGTAATTTTAACTACTTTCACCAGT(G ee",‘gg, e A “?}9 oA

. R ' "‘ He
vari abl e QVQLIESGPGL VKPSETL st:,i A QLT RGN CGCCGCHGACACGG

| RQPPGKGLEW GYl YYSGSTNYNPSLK
NB%SL KLSSVITAADTAVYYCARK DQ@@WAEE EGOBAMOATIGGUSETIAGAG

Vari abl e GATATTGTGATGACTCAGTGESIALA BOCSACGRETHIGFGCCMAGGGAC
OGTCACCCCT GGAGAGCCGGCCT CCATEBCIERTC AT GTORECTCA

AGGTCTAGT CAGATT m‘ ] gﬁgggg%isGﬁ&i‘iﬂ&?SETLSLTCTVSGGSISSYYWIWI

ACAACTATT ICGAI]B

omain of Heavy AGKGLEWIGRVYTSGSTNYNPSLKSRVTMSVD
Chain Protein TSKNQFSLKLSSVTAADTAVYYCARDGLYRGYGM
Sequence DVWGQGTTVTVSS

Mature Variable | GACATCCAGATGACCCAGTCTCCATCTTCCGTGT

Domain of Light | CTGCATCTGTAGGAGACAGAGTCACCATCACTTG
Chain DNA TCGGGCGAGTCAGCCTATTAGCAGCTGGTTAGCC
Sequence TGGTATCAGCAGAAACCAGGGAAAGCCCCTAAA

CTCCTGATTTATTCTGCCTCCGGTTTGCAAAGTGG
GGTCCCATCAAGGTTCAGCGGCAGTGGATCTGGG
ACAGATTTCACTCTCACCATCAGCAGCCTGCAGC

CTGAAGATTTTGCAACTTACTATTGTCAACAGAC

TGACAGTTTCCCGCTCACTTTCGGCGGCGGGACC

AAGGTGGAGATCAAA

Mature Variable | DIQMTQSPSSVSASVGDRVTITCRASQPISSWLAWY
Domain of Light | QQKPGKAPKLLIYSASGLQSGVPSRFSGSGSGTDFET
Chain Protein LTISSLQPEDFATYYCQQTDSFPLTFGGGTKVEIK

Sequence




GCAGICTCCACAACTCCTGATCTATTTGGEGTTCTA  ATCGGEECCT CCGEEGT CCCTGACAGGT TCAGT GG
CAGTGGATCAGGCACAGATTTTACACTGAAA- ATC  AGCAGAGT GGAGECT GAGGA'IG'E:F CMTATT '

ACTGCATGCAAGCTCTACAAACTCCGTACAGITT  TGECCAGEGEGACCAAGCT GGA

tu

Vari abl e V0D VMFQSRL SLPVTPGEPAS| SCRSSQSLLHTNGYNY Domai n of HGTg0$02/36107
FDWYLQKPGQSPQLLE YLGSNPASGVPDRFSGSGSG  Chai n Prot ei n
TDFTLKI SRVEAEDVGVYYCMQALQTPYSFGQGTK L Sec@nte LEIK 0 8 AUG 2006 WO

03/ 040170 PCT/ US02/ 36107 -

95 Table 7: DNA and protein sequences of

re

anti body 21.4.1 DESCRI ;. s rlined): Heavy
Chai n AyI'GGACTGGACCTGGA c?%%ﬁ&&ﬁﬁ%@ e ‘l}g%@g&dﬂ%i s
%@gm;qrﬂﬂq}ﬁ‘w %NC%%%@_MCFA mwg
GACAGGCCCCTGH i : 1204 S TAGAST A
TGCACAGAAGTTT WA@MMCW GG:GmUAa:(BGAcpC
TGAACAGGCT GAGAT CTGACGACACGGLORIGHA G TUBGOGETE SA GAFICHB00UT SCPATAIG GT
ACTAATGGTGTATECTCCTACTTTGACT A@@@Cm@@@mﬂm C
CACCAAGGGCCCATCGGTCTTCCCCCT FGCA a} a;a: G % ﬂsa:—.-- ’C
TGGGCT GCCTGGTCAAGGACTACTTCCX - 'f "?'gﬂ Gt 'f' ARG AL tC
éGTGCCCT%%&TCTTTCGGgA\:g%: A-u"c'::'.l x ‘..A(; ::\:"A'vﬂuaw\e e-.- Efi

AGGT GGACAAGACAGT TGAGCGCAAAT G5

AT CAAGAACCAGTTCTCCCTGAAGCTGAGTT
CTGTGACCGCTGCGGACACGGCCGTTITATTACTG
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




CGAGT GCCCACCGT GCCCAGCACCACCTGIGGCA GGACCGT CAGTCTTCCTCT TCCCCCCAAAACCCA

AGGACACCCTCATGATCTCCCGGACCCCTGAGGT
CTGGTACGTGGACGEC

CCCCGAGGT, T
GAGGAGCAGM CGITCCGTGIGGTCA

CACGT GCGTGGT GGT GGACGT GAGCCACGAAGA
GI'GGAGGT GCATAATGCCAAGA

CGGCAAGGAGTACAAGT GCAAGGTCTCCAACAA  AGBCCTCCCAGCCCCCATCGAGAAAACCATCTCC

AAAACCAAAGGEGECAGCCCCGAGAACCACAGGTG  TACA
AGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGG  CTTCTACCCCAGCGACATCCCCGT GGAGT GEGAG

TCCCGGGAGGAGATGACCA

GCGTCCT CACCGT TGT GCACCABGRUS GHESTGAA

F T

- GCq \CA Mﬁk CT ACCSCTEETHE
OCTCTACACCAA G IR BAC A AT AR ENEE (g CATGCTCOGTH
TGCATGAGGCTCT GLATAA CAaIRACACGMARA W ERCOCY G APRETOT G s%FrAUG
2WO WO 03/ 0401 Mot dd8emde36 T KRLTCPESG ;
sequence under l|i ned): HeGeiXéG::‘qas@S
Protei n Sequenge ASVKVS A ~
G/ NPDSGGTNYAQKFQGRVTMIRDTS| $ Wc%@q{s w@%ﬁ’w@%\/\é\/‘\g&\{
QGTLVTVSSASTKGPSVFPLAPCSRSTSE P RSN AR a ay
SLSSVVTVPSSNFGTQTYTCI\I\/DI—IDE\F;EI\\/I;: B e KORDPLY

PEVQFNWWYV VIRKARIBRINCER
EYWBYEEEH;KTSFGQPREPQ«WL@WPS RICPRREE VISR TRAWFCIXREYPENNYKT TP
PM_DSDGSFFL YSKL TVDKSRWQQGNVF SESHERPPEV QFNWYVDGVEVHNAK TKPREEQFNSTF

RVVSVLTVVHQDWLNGKEYKCKVSNKGLPAPIEK
TISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVK
GFYPSDIAVEWESNGQPENNYK TTPPMLDSDGSFFL
YSKLTVDKSRWQQGNVFSCSVMI-IEALHNHYTQKS
LSLSPGK

Light Chain DNA
Sequence

ATGAGGCTCCCTGCTCAGCTCCTGGGGCTGCTAA
IGCTCTGGGTCTCTGGATCCAGTGGGGATATTGT
GATGACTCAGTCTCCACTCTCCCTGCCCGTCACCC
CTGGAGAGCCGGCCTCCATCTCCTGCAGGTCTAG
TCAGAGCCTCCTACATACTAATGGATACAACTAT
TTCGATTGGTACCTGCAGAAGCCAGGGCAGTCTC
CACAACTCCTGATCTATTTGGGTTCTAATCGGGCC
TCCGGGGTCCCTGACAGGTTCAGTGGCAGTGGAT
CAGGCACAGATTTTACACTGAAAATCAGCAGAGT
GGAGGCTGAGGATGTTGGGGTTTATTACTGCATG
CAAGCTCTACAAACTCCGTACAGTTTTGGCCAGG
GGACCAAGCTGGAGATCAAACGAACTGTGGCTG
CACCATCTGTCTTCATCTTCCCGCCATCTGATGAG
CAGTTGAAATCTGGAACTGCCTCTGTTGTGTGCCT
GCTGAATAACTTCTATCCCAGAGAGGCCAAAGTA
CAGTGGAAGGTGGATAACGCCCTCCAATCGGGTA
ACTCCCAGGAGAGTGTCACAGAGCAGGACAGCA
AGGACAGCACCTACAGCCTCAGCAGCACCCTGAC
GCTGAGCAAAGCAGACTACGAGAAACACAAAGT
CTACGCCTGCGAAGTCACCCATCAGGGCCTGAGC
TCGCCCGTCACAAAGAGCTTCAACAGGGGAGAGT
GTTAG

Light Chain
Protein Sequence

MRIPAQLLGLLMLWYVSGSSGDIVMTQSPLSLPVTP
GEPASISCRSSQSLLHTNGYNYFDWYLQKPGQSPQL
LIYLGSNRASGVPDRFSGSGSGTDFTLKISRVEAEDV
GVYYCMQALQTPYSFGQGTKLEIKRTVAAPSVFIFP
PSDEQLKSGTASVVCLLNNFYPREAKVQWKYVDNA
LQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKH

KVYACEVTHQGLSSPVTKSFNRGEC




ALHNHYTQKSLSLSPGK Li ght Chai n DNA ATGAGGCTCCCTGCTCAGCTCCTGEEECTCCTGC
Sequence TGCTCTGGTTCCCAGGT TCCAGATGCGACATCCA '
GATGACCCAGTCTCCATCTTCOGTGTCTGCATCTG  TAGGAGACAGAGT CACCAT CAL UG CRISCCAG

TCAGGGTAWPTERRECIGGT TAGCCTGGTATCAG

CAGAAACCAGGGAAAGCCCCT RATUROZIEAT CT

ATACTGCATCCACT TTACAAAGT GGGGTCCCATC - AAGGI T CAGCGECAGT GGATCTGEGACAGATTTC
ACTCTCACCATCAGCAGCCTGCAACCTGAAGATT TTGCAA TACTATTGICAACAGCCTAACATTTTC

CCGCTCACT TTCGGCGCGAGCGACCAAGGTGGAGA

TCAAACGAACT GT GECTGCACCATCTGICTTCAT

CTTCCCGCCATC]

PR e

[CTA

87_'

TCCCAGAGAGE
GI CACAGAGCAGMITEM@[&W
GACTACGAGAAA(

J

J

AGAGCTTCAACAGBHAAGISECT TAG |

Protein Seque;g%gu dRVYTI TCRA
STLQSGVPSRFS( GIDFTLTI SSI
QQANI FPLTFGGETKVEI KRTVAAPSY

QESVTEQDSKDSTYSLSSTLTLSKAD
03/ 040170 PCT/ US02/ 36107 -

underlined): |Mature Vari abl
Heavy AGAAGCCTGGGGCCTCAGTH
GGCTTCTGGATACACCT TCACCGGCTA
CACT GGGT GCGACAGGECCCCTGGACAA

M@TG@Q@ET '

SR VR T EREAENEd COACGGGAAGGGACT
TG CTATTACAG

QG CTEEAAEAC TORGGEARAAAGGGTGACTACG
\@WﬁT@Aﬁ&ﬂ;@AG&' ACTTTCACCAGTGGGGCCA
\GEHEGARCCCTGGTCACCGTCTCCTCA

CCAATCESGTFAACTCCCAGGAGAGT

*ummcmmmmcm
@'HHTC’@C@GKBT@G@F@G@@AG%R@BR@'TWP%SVSASVG

E 3A
ge

mai n of

N

\LQSGNS
WO

Mature Variable
Domain of Heavy
Chain Protein
Sequence

QVQLQESGPGLVKPSETLSLTCTVSGGSIRSYYWTW
IRQPPGKGLEWIGYIYYSGSTNYNPSLKSRVTISVD
MSKNQFSLKLSSVTAADTAVYYCARKGDYGGNFN
YFHQWGQGTLVTVSS

Mature Variable
Domain of Light
Chain DNA
Sequence

| GATATTGTGATGACTCAGTCTCCACTCTCCCTGCC

CGTCACCCCTGGAGAGCCGGCCTCCATCTCCTGC
AGGTCTAGTCAGAGCCTCCTACATACTAATGGAT
ACAACTATTTCGATTGGTACCTGCAGAAGCCAGG
GCAGTCTCCACAACTCCTGATCTATTTGGGTTCTA
ATCGGGCCTCCGGGGTCCCTGACAGGTTCAGTGG
CAGTGGATCAGGCACAGATTTTACACTGAAAATC
AGCAGAGTGGAGGCTGAGGATGTTGGGGTTITATT
ACTGCATGCAAGCTCTACAAACTCCGTACAGTTT
TGGCCAGGGGACCAAGCTGGAGATCAAA

Mature Variable
Domain of Light
Chain Protein
Sequence

DIVMTQSPLSLPVTPGEPASISCRSSQSLLHTNGYNY
FDWYLQKPGQSPQLLIYLGSNRASGVPDRFSGSGSG
TDFTLKISRVEAEDVGVYYCMQALQTPYSFGQGTK

LEIK




AGTGGAT GGGAT GGATCAACCCT GACAGTGGTGG
ACCAT GACCAGGGACACGT CCATCAGCACAGCCT
CGGCCGTGTATTACT GTGCGAGAGAT CAGCCCCT
- ACTACT GGOA¥OOALHLANCCCT GGTCACCGTCTC
© QVQLVQSGAEVKKPGASVKVSCKASGYTFTGYYM
HVWRQAPGQGL EWVEW NPDSGGTNYAQKFQGR  Chai n™ PTo

CTCA Mature Vari abl e PCT/US02/36107
Domai n_of Heavy
tein

CACAAACTATGCACAGAAGT TTCAGGGCAGEGTC
ACATGGAGCTGAACAGGCTGA
AGGATATTGTACTAATGGTGT. 2@ MTTG

VTMIRDTSI STAYMMLNRLRSDDTAVYYCARDQPL Sequence GYCTNGVCSYFDYWGQGTLVTVSS

Mat ure Vari abl
CTGCATCTGTA

e GACAT

CCABILA

CGACAGAGT CACCA

. A
%@%@ﬁﬁﬂmﬁ%ﬁf absBy 2 10,1 L1 ght

TCGGECGAGT CAG

SORAGAGHNE Gi

Valal Vala’ad . W.W.Valalalin o

mcf@g@gﬁﬁlcs%ﬂuence underlined):

TTAPAA_A{“T{Y‘
LI\ 20"\ 4]

TGGTATCAGCA
GGTCCCATCAAGG]
CTGAAGATTTTGCH
AAGGTGGAGAT CA/
Donai n of Li gﬂ
LTI SSLQPEDFAT
PCT/ US02/ 3610
donmi ns of 21.
CAGGTGCAGCT GG
CAGCCTCTGGATTC
AGTGGGTGGECAGT

Y

FeABCEhainGT GGATE
AN ACTRENPET CAA
NA MVat ure Vari @
it QOKPGKAPN- LL
YYCQQANI FPLTFG
98 Tabl e 8:
2.1 anti body J
' GGAGT CT GGGGGA
CACCTTCAGTAGCT.
[ATGTCATATGAT

/k/

SGROAL K TIF CRatoe T AU BAPWEGORE TGRS 04

T A f'"l'f"f"l\'l'f"f"l\
AT COTOCT U"\I_D

|GG@67C§RE&@&GE@@D@EA@@@ETM@@An
%A@@@@@@?G@&@m 1S éT@t;A EATEG !

A A %éc

A
AGGCTGAGATCTGACGACACGGCCGTGTA
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

0170
abl e

GAGCCTCTCCCTGTCTCCGGGTAAATGA




TAAATACTATGCAAACT CCGTGAAGGGCCGATTC  ACCATCTCCAGAGACAATTCCA- AGAACACCGCTGT
ATCTGCAAATAAACAGCCTGAGAGCTGAGGACA  CGCCTGTGTATTACTGTGCGAGAGATGEEGGTAA
AGCAGT GCCTGGTCCTGACTACTGGGGCCAGGGA  ATCCTGGTCACCGTCTCCTCAGOHeAUG 2008ai n

QVQL VESGHE\WQBRGRELRLSCAASGFTFSSYVVH  Prot ei n

PCT/US02/36107

W/RQAPGKGAL EWAVIVBYDGSSKYYANSVKGRF  TI SRDNSKNTLYLQ NSLRAEDT" YYCARDGGKA
VPGPDYWEQGA LVTVSS Li ght Chai n DNA GATATTFGREATGACTCAGICTCCACTCTCCCTGCC
CGTCACCCCT GGAGAGCCGEECCTCCATCTCCTGC  AGGTCTAGTCAGAGTGI TCTGTATAGTAATGGAT

ACAACT AT TT CRATFFSGTACCTCCAGARCCCAGG —CCAGTCTCCACAGCTCETGATCTATTTESSTTETA
ATCGGGCCTCCGH @&r‘r&ﬁ@’@ﬁc@&m )T ACACT GAAAATC
AGCAGAGT GGAGGH jeee TTC
OO oA %WW]@%MM{SW&K@M

DI VMTQSPL SLPVTPEEPR: e%%fr?égqs
LI YLGSNR ASGVP

SREXEN By
| NRIGS DS BY WDQPTQQYC@}BGX%%%T

L DWYL QKPGQSPQL
VDK 0 8 AUG
protein seque
DESCRI PTI ON:

GTCCAGCCT GGGAGGT COCTGAGACTC

P06 WO 03/ 040

hces of nmature
BEQUENCE: Heav

GCACT GGGT CCECCAGECT CCAGGCAA
ATAAATACTATGCAGACT CCGT GAAGH

T YYMHWVRQAPGQGLEWM
G

QﬁTla‘ﬁTMSSMJ@@P%VFQQAP@SR§T§ﬁ§Tﬁej’dﬁCL
CAGHT FEAMIARRELY

PREEQFNSTFRVVSVLTVVHQDWLNGKEYKCKVS
NKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTK
NQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTP
PMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHE
ATLHNHYTQKSLSLSPGK

a

RGPGTK

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

MRILPAQLLGLLLLWFPGSRCDIQMTQSPSSVSASVG
DRVTITCRASQGIYSWLAWYQQKPGKAPNLLIYTA
STLQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYC
QQANIFPLTFGGGTKVEIKRTVAAPSVFIFPPSDEQL
KSGTASVVCLLNNFYPREAKVQWKVDNALQSGNS
QESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYAC
EVTHQGLSSPVTKSFNRGEC




CTGG
TATCTGCAAATGA- ACAGCCTGAGAGCTGAGGACA CGGCTGTGTATTACTGTACGAGAAGAGGEGAS
AAAGACTTACTACCACTACTGTGGTATGGACGTC T(IITIFISIR:AAYGVH(II;ASCAt(II' STCAOEGRUGT 805 CAG
Heavy Chain VESGGGVVQPGRSLRLSCAASG- rotein

: V\X/RQ{PGK&(EO% MSDGGENKYYADSVKGRFT | SRDNSKNTL YL QVNSL RAEDPAYYSUTRRGT GKT
YYHYCGVDVWGEQGTTVTVSS Li ght Chai n DNA GATATTGTGATGACTCAGTCTCCACTCTCCCTGCC
CGTCACCCCTGGAGAGCCGGECCTCCATCTCCTGC  AGGTTHAGTCAGAGCCTCCTGTATAGTAATGGAT
ATAACTATTTGGATTGGTACCTGCAGAAGCCAGG GCAGTCTCCACACCTCCTGATCTATTTGGGTTCTA

ST TG GIGGT TCAGGCACTGAT T.1 T ACACTGAAAATC
ACOACAGT oG O S RN R Sl pegeRer SPAeA oA CTOCT COCACGIT
CGECCAAGGCACCAMEARTIEM b IBAANC AGETGCRBCTGGTGCAGTCTGGGGCTGAGGTGA
DI VMIQSPL SL PVT BighASh STEIRSABIG A A GBNENYG G i K
L DWYL QKPGQSPHI kot Y GNRASGVPDRCRSSRSTG 4 ’lmnd
VEIK 0 8 AUG .égg®en¥p 03/ 04 OS2 S g TR 4
protein sequences of nmature A
DESCRI PTI ON:  BEQUENCE: Heav .
GTCCAGCCT GGGABGT COCTGAGACTC T
GCACTGGGT COGOCAGGCT CCAGGCAA

f; ‘mA.A.AA |‘G
ATAAATACTATGCAGACTCCGTGAAGT NGEGSHGA TCTEYPAEAAGC
TATGTGCAAATGANCAGCCT GAGAGCTIAAGGE G RGEATTIACT A TG SCACHACOAGETCACT
AGGATATTGTACTAATGGTGTATGCTCCTACTTTG
ACTACTGGGGCCAGGGAACCCTGGTCACCGTCTC
CTCA

Mature Variable | QVQLVQSGAEVKKPGASVKVSCKASGYTF TGYYM
Domain of Heavy HWVRQAPGQGLEWMGW]NPDSGGTNYAQKFQGR
Chain Protein VTMTRDTSISTAYMELNRLRSDDTAVYYCARDQPL
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




ACGGGAGGGATTACTACTCCTACTACGGTTTGGA  CGTCTGGGGCCAAGGGACCACGGT CACCGTCTCC
TCAG Heavy Chain QVQLVESGGGVWQPGRSLRLSCVASGFTFSNYGVH Prot ei n

VWRQAPGKGL EVWAESYDGSNKYYADSVKGRFTI  SRDNSKNTL YVQVNSL R- AEDTAYS YADARA0SYGR
DYYSYYGL DWGREITIOTVSS Li ght Chai n DNA GATATTGTGATGACTCAGT GEGmA&sEaE (§CTGCC
CGTCACCOCTGGAGAGCCGGCCTCCATCTCCTGE — AGGTCTAGT CAGAGCCTCCTGCCT GGTAATGGAT
ACAACTATTTGGATTGGTACCTGCAGAAGCCAGG  GCAGTI CEACAGCT CCTGATCTATTTGGGTTCTA
ATCGGGCCT CCGGGGET COCT GACAGGT TCAGTGG CAGTGGATCAGGCACAGATTTTACACTGAAAATC

AGCAGAGT GGAGGCT GAGGATGT TGGGGT TAI\T GCTCTACAAACTCCTCGGACGTT
CGGCCAAGGGACCAAGGT GGAAATCAAAG Pf° ein sequences
DI VMIQSPL SLPVTPGEPAS| SCRSSEETERER -'1“@? ff21.2.1 antibody

LDVWLQ<PGQSPCJ=__LXL_C£NRASGVPDRFSGSGSG TDETLKI SRVEAEDVGVYYCMVQAL QTPRTEGQGTK
VEI K 5 08 AUGIZGSERIMEONE/ (4HGOERCE US02/ 36107 - 101 Table 11: DNA and

prot ei n sequenrces—of—Trature—vartabtre—domarns—of 2328t —antiho
DESCRI PT1ON: |SEavEen Heay ARG (HACTOG TSSO ISP @@a@@@&%ﬁ@m DNA
GTGAAGCCT T CGHADAECCTGTCCCT mﬁ-@sﬁcm@@@m@@ﬂmwmcm
GAGCTGGAT BCAGCCCCCT 1Y (&1 (A5

ACCAACTACAACCCCT CCCTCAAGA @QGTGGGWGGMSGWC@M@BWHECTC
CCTGAAGCT GAAGTCTGT GACCGCT GOXAEA GG T G CATATA TETTCATZ A EAREETAG TICT
TAAATACTATGCAAACTCCGTGAAGGGCCGATTC
ACCATCTCCAGAGACAATTCCAAGAACACGCTGT
ATCTGCAAATAAACAGCCTGAGAGCTGAGGACA

CGGCTGTGTATTACTGTGCGAGAGATGGGGGTAA
AGCAGTGCCTGGTCCTGACTACTGGGGCCAGGGA
ATCCTGGTCACCGTCTCCTCAG

Heavy Chain QVQLVESGGGVVQPGRSLRLSCAASGFTFSSYVMH

Protein WVRQAPGKGLEWVAVMSYDGSSKYYANSVKGRF
TISRDNSKNTLYLQINSLRAEDTAVYYCARDGGKA
VPGPDYWGQGILVTVSS

Light Chain DNA | GATATTGTGATGACTCAGTCTCCACTCTCCCTGCC
CGTCACCCCTGGAGAGCCGGCCTCCATCTCCTGC
AGGTCTAGTCAGAGTGTTCTGTATAGTAATGGAT
ACAACTATTTGGATTGGTACCTGCAGAAGCCAGG
GCAGTCTCCACAGCTCCTGATCTATTTGGGTTCTA
ATCGGGCCTCCGGGGTCCCTGACAGGTTCAGTGG
CAGTGGATCAGGCACAGATTTTACACTGAAAATC
AGCAGAGTGGAGGCTGAGGATGTTGGGGTTITATT
ACTGCATGCAAGTTTTACAAACTCCATTCACTTTC
GGCCCTGGGACCAAAGTGGATATCAAAC

Light Chain DIVMTQSPLSLPVTPGEPASISCRSSQSVLYSNGYNY
Protein LDWYLQKPGQSPQLLIYLGSNRASGVPDRFSGSGSG
TDFTLKISRVEAEDVGVYYCMQVLQTPFTFGPGTK
VDIK




ACGGT GACTACGGCTGGTTCGCCCCCTGGGGCCA  GGGAACCCTGGTCACCGTCTCCTCAG Heavy Chai n
SGPGLVKPSDTLSLTCTVSGGS| RGYYWS  Pr ot ei n
\?\Y gélggmG_Ew GYl YYSGSTNYNPSLKSRVTI SV DTSKNQFSLKLNSVTAADTAMS/AHE& ycDY

' APVWGQAYOWFI4E78 i ght Chai n DNA GAAATTGTGITGACGCAGT CTCCAGBCHDSTI 107
' gTA;’I:'TGT CT CCAGGGGAAAG%\GCCACCCT CTCCTG CAGGGCCAGICAGAGTGTTAGCAGCAGCGACTTA
GCCTGGCACCAGCAGAAACCTGGCCAGGCTCCCA  GACTECPEATCTATGGT GCATCCAGCAGGGCCAC
TGGECATCCCAGACAGGT TCAGTGECAGIGEGTCT  GGGACAGACT TCACTCTCACCATCAGCAGACT GG
AGCCTGAAGATTTTGCAGTGTATTACTGT JTATTCACT TTCGGCCCTGGGACCA
AAGTGGATATCAAAC Li ght Chai ! S SDLAVWH Protein
QQKPGQAPRLLI YGASSPATGI PDRFS ﬂ TASRAESE SL FTFGPGTKVDI K
Heavy Chai n ACCTFOCACCTFOCACGAGTICCCECCCAGGACTG — DNA (\/,qr Lahle

GTGAAGCCT TCCGAGESSCREBGON:CA (SMNGE)rral n)
CTGTCTCTGGTGRTIEG GAGGT T2

ceree o ¥

GTGGATTGGGT CT

%TATCAGTAGACACGTCCAAGAACCA @@@T@ﬁwmﬁcm@mmce
GCCGTGTATTAT TGT GCGAGAAAGCCEEEHACT GG RGISI T AGEGEINTAGGE X AGGHHGEGCA
GGGAACCCTGGTCACCGTCTCCTCAG || SAGEGHGTBCMSGUTATAT (RCTCTEIREGALGTA 102
DESCRI PTI O\ $EQUENCE: Heavyl AhaAA TALX AFSEXENASE G BEARUSEERIRAG - W5
Protein (varigbl e W RQPPGKG] BN GYLT(IETANGAERSEKSRTTEN A ONBADGCTG
DTSKNQFSLKLNSYTAADTAVYYCARKGR AFENGCAAATGAACAGCCTGAGAGCTGAGGACA
CGGCTGTGTATTACTGTACGAGAAGAGGGACTGG
AAAGACTTACTACCACTACTGTGGTATGGACGTC
TGGGGCCAAGGGACCACGGTCACCGTCTCCTCAG

Heavy Chain QVQLVESGGGVVQPGRSLRLSCAASGFTFSRYGMH

Protein WVRQAPGKGLEWVAVISSDGGNKYYADSVKGRFT
ISRDNSKNTLYLQMNSLRAEDTAVYYCTRRGTGKT
YYHYCGMDVWGQGTTVTVSS

Light Chain DNA | GATATTGTGATGACTCAGTCTCCACTCTCCCTGCC
CGTCACCCCTGGAGAGCCGGCCTCCATCTCCTGC

AGGTCTAGTCAGAGCCTCCTGTATAGTAATGGAT

ATAACTATTTGGATTGGTACCTGCAGAAGCCAGG
GCAGTCTCCACACCTCCTGATCTATTTGGGTTCTA
ATCGGGCCTCCGGGGTCCCTGACAGGTTCAGTGG
CAGTGGTTCAGGCACTGATTTTACACTGAAAATC

AGCAGAGTGGAGGCTGAGGATGTTGGGGTTTATT
ACTGCATGCAAGCTCTACAAACTCCTCGGACGTT

CGGCCAAGGGACCAAGGTGGAAATCAAAC

Light Chain DIVMTQSPLSLPVTPGEPASISCRSSQSLLYSNGYNY
Protein LDWYLQKPGQSPHLLIYLGSNRASGVPDRFSGSGSG
TDFTLKISRVEAEDVGVYYCMQALQTPRTFGQGTK
VEIK




(23.28.1 H D 6E) GAWFAPWGQGTLVTVSS (SEQ I D NO. -
protein sequences of mature vari abl e domains of 23.29.1 anti body
DESCRI PTI ON:  SEQUENCE: Heavy Chain CAGGTGCAGCT GGTGGAGT CTGAEAR
GT CCAGCOVOE3ABHEMECCT GAGACTCTCCTGT G
GCACT GGGT CCGCCAGGCT CCAGGCAAGEEECTG
ATAAATACTATGCAGACT CCGTGAAGGGCCGATT
TATCTGCAAATGAACAGCCTGAGAGCTGAGGACA
CGGGAATAATTACTACTCCT ATTACGGT

Heavy Chai n QVQLVESGGGVWQP
W/RQAPGKGLEVWAVI SYDGSNKYYA!

NNYYSI - YGLD

MGQGTTVTVSS | |

ht

98) 1 Table 12: DNA and

GAEANEEG DA
CAGCCTCTGGATTCACCT TCAGTABSIATGRCAT
GAGT GGGTGRCAGT TATATCATATGATGGAAGTA
CAGCATOT ACAGAGACAATTCCAAGAACACGCTG
CGGCTGTGTATTACT GTGCGAGACGCGGTCACTA

CCACGGTCACCGTCTCCT

%ﬁé@ﬁﬂﬁmAmmme

Chain DNA GATATTGTIGATGACTCAGICTCCACTCTCCCTGCC

CA

CGTCACCCCTGHA
ACAACTATTT

\BHYIERITONCA |

@'E@U@CEAGGT CTAGT CAGAGCCT CCTGCCT GGTAATGGAT

ATCGGGCCTCOH
AGCAGAGT GGAG
CGGCCAAGGGAC]
DI VMIQSPLSLP
L DWYL QKPGQSP(
VEIK 0 8 AUG

FFECTACETCCAGAACES
e GGT
SDMGAGGATGTTGGE
CAAGGTGGAAA. TCA
I TPGEPASI SCRSS(
LI YLGSNRASGVH
20

\TIW‘\U‘\WIWI\J"\I\;IHI I |\113| I

@@@@@CM@T@'}‘?@Q

wm«ﬂcCTGm@BAmGCTTCAGTAACTATGGCAT
B¢ RCNGAETCRGBEAGGCTCCAGGCAAGGGGCTG
HESEEERET GUICAAY BRYRAAA YEAMNG FARHTA GGTK

ATAAATACTATGCAGACTCCGTGAAGGGCCGATT
CACCATCTCCAGAGACAATTCCAAGAACACGCTG
TATGTGCAAATGAACAGCCTGAGAGCTGAGGAC
ACGGCTGTGTATTACTGTGCGAGACGCGGTCACT
ACGGGAGGGATTACTACTCCTACTACGGTTTGGA
CGTCTGGGGCCAAGGGACCACGGTCACCGTCTCC
TCAG

Heavy Chain
Protein

QVQLVESGGGVVQPGRSLRLSCVASGFTFSNYGMH
WVRQAPGKGLEWVAIISYDGSNKYYADSVKGRFTI
SRDNSKNTLYVQMNSLRAEDTAVYYCARRGHYGR
DYYSYYGLDVWGQGTTVTVSS

Light Chain DNA

GATATTGTGATGACTCAGTCTCCACTCTCCCTGCC
CGTCACCCCTGGAGAGCCGGCCTCCATCTCCTGC
AGGTCTAGTCAGAGCCTCCTGCCTGGTAATGGAT
ACAACTATTTGGATTGGTACCTGCAGAAGCCAGG
GCAGTCTCCACAGCTCCTGATCTATTTGGGTTCTA
ATCGGGCCTCCGGGGTCCCTGACAGGTTCAGTGG
CAGTGGATCAGGCACAGATTTTACACTGAAAATC
AGCAGAGTGGAGGCTGAGGATGTTGGGGTTITATT
ACTGCATGCAAGCTCTACAAACTCCTCGGACGTT
CGGCCAAGGGACCAAGGTGGAAATCAAAC

Light Chain

Protein

DIVMTQSPLSLPVTPGEPASISCRSSQSLLPGNGYNY
LDWYLQKPGQSPQLLIYLGSNRASGVPDRFSGSGSG
TDFTLKISRVEAEDVGVYYCMQALQTPRTFGQGTK
VEIK




WO 03/ 040170 PCT/ US02/ 36107
mat ure vari abl e donmi ns of 24.

2.1 anti body DESCRIPTI ON: SEQUENCE Heavy

GCTGCAGGAGTCGGGCCCAGGACTG  DNA 08 AUG 2086
'gwmmmmmmw CTGTCTCTGGT GGCTCCAT CAGXIIRGEAGTG
" GAGCTGGATCCGGCAGCCCCCAGGGAAGGGACT  GGAGTGGATTGGGTATATCTATTACAGT GGGAGC
ACCAACTACAACCCCTCCCTCAAGAGTCGAGTCA CCATATTAGTAGACACGTCCAAGAACCAGTTCTC
CCTGAAGCTGAGTTCTGTGACCGCTGCGGACACG  GCCGTGTATTACT GTGCGAGAAGGGGGGEECCTCT

ACGGTGACTACGCECTGGT TCECCCCCT

QVQL QESGPGLVKPSETL SLTCTVSGGS 3

W RQPPGKGLEW GYI YYSGSTNYNPSI
GWFAPWGQGTLVTVSS Li-ght Chain

CACCGTCTCCTCAG Heavy Chain

%%A%T rotein sequences

f &griably SER%%%S/TAAMYCARRGG_ YGDY
DNA (:AAATT(“T(“TTGAOG(‘AGT CTCCAGGCACCCTGT

CTTTGTCTCCAGCGERESARIBTIASCC) rSEQUENCEA(HBCCAGTCAGAGT’gHé%%CCTACI .
GCC|GGTACCAGCA L |bb|kj'\lbll‘\l\.13lwu o5 :
TGGCATCCCAGACA%@'YA M G @éﬁﬁ#@?@ﬁ@@@ﬂ%ﬁ%@&@r@f
AGCCTGAAGATTTT GTATTACTGrEAGAA GEEA TASIRACHOGG TATCERISACCTGERACE

AAAGTGGATATCAAAC Li ght Chain

ETAT CRPFCTCSHCEEAATSARASGETISIIANYG Py ot ei n
QQKPGQAPRLLI YGASSPATG PDRFSGSGGCFGGA TUGRGERFIECVCC YGRS ESPETK
0 8 AUG 20H WD 03/040170 PCIGARETGGHITGGGIM ATCTATTACAGTGGGAGC

ACCAACTACAACCCCTCCCTCAAGAGTCGAGTCA
CCATATCAGTAGACACGTCCAAGAACCAGTTCTC
CCTGAAGCTGAACTCTGTGACCGCTGCGGACACG
GCCGTGTATTATTGTGCGAGAAAGGGGGGCCTCT
ACGGTGACTACGGCTGGTTCGCCCCCTGGGGCCA
GGGAACCCTGGTCACCGTCTCCTCAG

Heavy Chain
Protein

QVQLQESGPGLVKPSDTLSLTCTVSGGSIRGYYWS

WIRQPPGKGLEWIGYTYYSGSTNYNPSLKSRVTISV
DTSKNQFSLKLNSVTAADTAVYYCARKGGLYGDY
GWFAPWGQGTLVTVSS

Light Chain DNA

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGT
CTTTGTCTCCAGGGGAAAGAGCCACCCTCTCCTG
CAGGGCCAGTCAGAGTGTTAGCAGCAGCGACTTA
GCCTGGCACCAGCAGAAACCTGGCCAGGCTCCCA
GACTCCTCATCTATGGTGCATCCAGCAGGGCCAC
TGGCATCCCAGACAGGTTCAGTGGCAGTGGGTCT
GGGACAGACTTCACTCTCACCATCAGCAGACTGG
AGCCTGAAGATTTTGCAGTGTATTACTGTCAGCA
CTGTCGTAGCTTATTCACTTTCGGCCCTGGGACCA
AAGTGGATATCAAAC

Light Chain
Protein

EIVLTQSPGTLSLSPGERATLSCRASQSVSSSDLAWH
QQKPGQAPRILLIYGASSRATGIPDRFSGSGSGTDFTL
TISRLEPEDFAVYYCQHCRSLFTFGPGTK VDIK

Heavy Chain
DNA (variable
domain)

(23.28.1H-D16E)
(SEQ ID NO: 97)

CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTG
GTGAAGCCTTCGGAGACCCTGTCCCTCACCTGCA
CTGTCTCTGGTGGCTCCATCAGAGGTTACTACTG
GAGCTGGATCCGGCAGCCCCCTGGGAAGGGACT
GGAGTGGATTGGGTATATCTATTACAGTGGGAGC
ACCAACTACAACCCCTCCCTCAAGAGTCGAGTCA
CCATATCAGTAGACACGTCCAAGAACCAGTTCTC
CCTGAAGCTGAACTCTGTGACCGCTGCGGACACG
GCCGTGTATTATTGTGCGAGAAAGGGGGGCCTCT
ACGGTGACTACGGCTGGTTCGCCCCCTGGGGCCA
GGGAACCCTGGTCACCGTCTCCTCAG

103 Table 13: DNA and protein sequences of



Tabl e 14: DNA and protein sequences of antibody 21.2.1 DESCRI PTI ON:

SEQUENCE ('si gnal

sequence underlined):
ATGGAGT TTGGGCTGAGCT %GGTTTTCCT CGTTGC DNA TCTTTTAAGAGGTGT CCI\BHIBEZ@T GCAGCTG
GT GGAGT OVEEBMEABECGT GGTCCAGCCTGEG  AGGTCCCTGAGACT CTCCT GT G @ndshe/s6 oA T

TCACCTTCAGTAGCTATGI CATGCACTGGGTCCG
AGTTATGTCATATGATGGAAGTAGTAAATACTAT
GAGACAATTCCAAGAACACGCTGTATCT GCAAAT

Heavy Chain

TACTGI GCGAGA

CCAGGCT CCAGGCAAGGGEECTGRAGT GEGTGEC

GCAAACTRCGT GAAGGGECCGATTCACCATCTCCA
AAACAGCCT GAGAGCT GAGGACACGECTGT GTAT
GHECTFACT-ACTESESCEACSEAATCCTGEICAC

CGTCTCCTCAGCCT EEAGHIA ﬁ@@ﬁENCETCCCCCTGGCGCCCTGCTCCAGGAGCACCT(;CG
AGAGCACA | | A
CTCAGGCGCTCTG coce AECT

CAGCAGOGT GGTGACETEAS X 'QG A X@&%A
AGCCCAGCAACACTANE? 5 X PENEARBEAHER
AGCACCACCT GT GBI T C WeREEACEXASACCCAAGGACACCCTCATGATAT
CCOGGACCCCTGA TETIGEHECIGGTGGA  CGTGAGCCACGAAGACCCCGAGGTCCAGTTCAAC
TGGTACGTGGA FAATGOGA A@CAAAWAW;A@GAGCAGIIQAACA%

CGTTCCGTGTGGTCAGCGTCCTCACCGITGTGCAC CAGGACT GGCTGAACGGCAAGGAGTACAAGTGC
AAGGTCTCCA. ACAAAGGCCT CCCAI

GAGAACCACAGGT GTACACCCTGCCCCCA

CTGOCT GGTCAAAGGCT TCTACCCCAGSoMtne variable domains of 23.29.1 antibody

DESCRIPTION:

SEQUENCE:

Heavy Chain
DNA

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTG
GTCCAGCCTGGGAGGTCCCTGAGACTCTCCTGTG
CAGCCTCTGGATTCACCTTCAGTAGCTATGCCAT
GCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTG
GAGTGGGTGGCAGTTATATCATATGATGGAAGTA
ATAAATACTATGCAGACTCCGTGAAGGGCCGATT
CACCATCTACAGAGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGAGAGCTGAGGACA
CGGCTGTGTATTACTGTGCGAGACGCGGTCACTA
CGGGAATAATTACTACTCCTATTACGGTTTGGAC
GTCTGGGGCCAAGGGACCACGGTCACCGTCTCCT
CAG

Heavy Chain
Protein

QVQLVESGGGVVQPGRSLRLSCAASGFTFSSY AMH
WVRQAPGKGLEWVAVISYDGSNKYYADSVKGRFT
IYRDNSKNTLYLQMNSLRAEDTAVYYCARRGHYG
NNYYSYYGLDVWGQGTTVTVSS

Light Chain DNA

GATATTGTGATGACTCAGTCTCCACTCTCCCTGCC
CGTCACCCCTGGAGAGCCGGCCTCCATCTCCTGC
AGGTCTAGTCAGAGCCTCCTGCCTGGTAATGGAT
ACAACTATTTGGATTGGTACCTGCAGAAGCCAGG
GCAGTCTCCACAGCTCCTGATCTATTTGGGTTCTA
ATCGGGCCTCCGGGGTCCCTGACAGGTTCAGTGG
CAGTGGCTCAGGCACAGATTTTACACTGAAAATC
AGCAGAGTGGAGGCTGAGGATGTTGGGATTTATT
ACTGCATGCAAGCTCTACAAACTCCTCGGACGTT
CGGCCAAGGGACCAAGGTGGAAATCAA'LAC

Light Chain
Protein

DIVMTQSPLSLPVTPGEPASISCRSSQSLLPGNGYNY
LDWYLQKPGQSPQLLIYLGSNRASGVPDRFSGSGSG
TDFTLKISRVEAEDVGIYYCMQALQTPRTF GQGTK

VEIK

TCG AGAAAACCATCTCCAAAACCAAAGGGECAGCCCC
2: SN AFCROTRREAIRETAGGT CAGCCTGAC



GCCGT GGAGT GGGAGAGCAAT GGGECAGCCGGAG  AACAACTACAAGACCACACCT CCCATGCTGGACT
COGACGGCTCCTTCTTCCTCTACAGCAAGCTCACC  GTGGACAAGAGCAGGT GGCA C
TTCTCATGCTCCGTGATGCATGAGGCTCTGCACA  ACCACTACACGCAGAAGAGCCT cC
| GBGTAAA. WQ34AUG 2006 WO 03/ 040170 PCT/ US02/ 36107 - 105pOESEH)RTI-ON:
- SEQUENCE (signal sequence underlined): Heavy Chain
MEFGL SWNTFL VAL LRGVQCQVQLVESGEGWQPG ~ Prot €id8 -
RSLRL SCAASGFTFSSYVVHWRQAPGKGL EV\X/A VVBYDGSSKYYANSVKGRFTI SRONSKNTLYLQ NS
L RAEDTAVYYCARDGGKAVPGPDYWEQG L \VEPL APCSRSTSESTAAL GCLVKDI r FPEP
VTVSV\NSGALTSGVHTFPAVLQSSGLYS %%‘g‘ﬁ PIPeHERRABERGSENT K\VDKTVERKCCVECP
PCPAPPVAGPSVFLFPPKPKDTLM SR‘P G ARIBBIBE R ARW-aPBERAY/ HNAKTKPREEQENSTF
RVVSVL TVWHQDW NGKEYKCKVSNKGLPAPL EK__ T1 SKTKGQPRFPQVYTI PPSREEMITKNQVSL TCL VK
GFYPSDI AVEVESNAREORYKITIRPM | SERESERCE Y SKL TVDKSRWOQGNVFSCSVNUMAL HNHY TOKS

Li ght al NA—AT FCACCTCCTCEEECTEETAA
%%wm%aéiw@&f&m%é@%@%w@m@@@mmm
CTGGAGAGCCGGCATENAT CTCCTGCAGHT EFAA GGCREAGI TG S CE NI BATCAIETBEAT AT
TTGGATTGGTACCTIGCAGAAGCCAGRGIASTIGTCT AGAREETACTHTTGGEHECC
TCCGGGGTCCCTGQ_IC:‘AGGTTCAGTCIBCA GEGET GEATCCERCAGTTUTACTGUMAATTRGEAEAGT
GGAGGCTGAGGATGT TGGGGT TTATTAGTEGATE GCANEE T ACRAACTACATA CAGTOCERECT GG
GACCAAAGT GGATAT CAAACGAACT GT GGIEGRA CTACAACCCCTCCCTCAAGAGTCGAGTCA
CCATATCAGTAGACACGTCCAAGAACCAGTTCTC
CCTGAAGCTGAGTTCTGTGACCGCTGCGGACACG
GCCGTGTATTACTGTGCGAGAAGGGGGGGCCTCT
ACGGTGACTACGGCTGGTTCGCCCCCTGGGGCCA
GGGAACCCTGGTCACCGTCTCCTCAG

J

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




CCATCTGICTTCATCTTCCCGCCATCTGATGAGCA  GITGAAATCTGGAACTGCCTCTGITGTGIGCCTGC

TGAATAACTTCTATCCCAGAGAGGCCAAAGTACA  GI'GGAAGGT GGATAACGCCCT
TCCCAGGAGAGI GTCACAGAGCAGGACAGCAAG  GACAGCACCTACAGCCTCAGCA

AAC
ci'Cee

TGAGCAAABCAGABTIREGAGAAACACAAAGTCT  ACGCCTGCGA- AGTCACCCAT CRCEESCYSAGCTC
GCCCGT CACA- AAGACCTTCAACAGCGEGAGAGTG  TTAG Light Chain
MRLPAQLLGLLM_.W/SGSSGDI VMIQSPLSLPVTP  Prot¥ish -

GEPASI SCRSSQSVLYSNGYNYLDWYLQKPGQEPQL LI YLGSNRASGVPDRFSGSGSGIDFTLKI SRVEAEDV

GVYYCMVLQTPFTFGPGTKV FYRREAKVQAKVDNA

L QSNSCESVTECDSKDSTYSL ST SRR P RUVACBUTHAT SUBFRSANRCEC 0 6 AUG 2W
WO 03/ 0401 70PEHUSO2361617 +o6—Fabte —PNA—anrd—prot-ei-r—seguences of
anti body 22. 1| PESOREEHGET CNSE E@D@]@:@&T@i Wﬁn@é—q@éﬂwdhnderl i ned) Heavy
Chai n ATGGAGTTK STG3 yoryae

TCTTTTAAGAGGT GGT T amis 5
AGGTCCCTGAGACTETCCTGI GCAGCA ClI_IS
CCAGGCT CCAGGCAAGCCEECTCRAGTAGETES
&A@U@GT%AG@CC@TT@@M@QE@CEQMWE@M@M@QQ@%@%@AH
GAACAGCCT GAGAGCT GAGGACACGEOT B & ELT TOAGT S A BRACAR SRS TEGCGATBCGTACT
ACCACTACTGT GGTIATGGACGT CT GGAXCALTGS. TCRBCABTANGGRGUT TREA CAGTRI TGETCAT AG
GGCCCATCGGT CT[rCCCCCT GECGCCOTAGTIRA G TTATAAGN IGGARAGTAGICESTACTEISCT

GCAAACTCCGTGAAGGGCCGATTCACCATCTCCA
GAGACAATTCCAAGAACACGCTGTATCTGCAAAT
AAACAGCCTGAGAGCTGAGGACACGGCTGTGTAT
TACTGTGCGAGAGATGGGGGTAAAGCAGTGCCTG
GTCCTGACTACTGGGGCCAGGGAATCCTGGTCAC
CGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTC
TTCCCCCTGGCGCCCTGCTCCAGGAGCACCTCCG
AGAGCACAGCGGCCCTGGGCTGCCTGGTCAAGG
ACTACTTCCCCGAACCGGTGACGGTGTCGTGGAA
CTCAGGCGCTCTGACCAGCGGCGTGCACACCTTC
CCAGCTGTCCTACAGTCCTCAGGACTCTACTCCCT
CAGCAGCGTGGTGACCGTGCCCTCCAGCAACTTC
GGCACCCAGACCTACACCTGCAACGTAGATCACA
AGCCCAGCAACACCAAGGTGGACAAGACAGTTG
AGCGCAAATGTTGTGTCGAGTGCCCACCGTGCCC
AGCACCACCTGTGGCAGGACCGTCAGTCTTCCTC
TTCCCCCCAAAACCCAAGGACACCCTCATGATCT
CCCGGACCCCTGAGGTCACGTGCGTGGTGGTGGA
CGTGAGCCACGAAGACCCCGAGGTCCAGTTCAAC
TGGTACGTGGACGGCGTGGAGGTGCATAATGCCA
AGACAAAGCCACGGGAGGAGCAGTTCAACAGCA
CGTTCCGTGTGGTCAGCGTCCTCACCGTITGTGCAC
CAGGACTGGCTGAACGGCAAGGAGTACAAGTGC
AAGGTCTCCAACAAAGGCCTCCCAGCCCCCATCG
AGAAAACCATCTCCAAAACCAAAGGGCAGCCCC
GAGAACCACAGGTGTACACCCTGCCCCCATCCCG
GGAGGAGATGACCAAGAACCAGGTCAGCCTGAC
CTGCCTGGTCAAAGGCTTCTACCCCAGCGACATC
GCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAG
AACAACTACAAGACCACACCTCCCATGCTGGACT
CCGACGGCTCCTTCTTCCTCTACAGCAAGCTCACC
GTGGACAAGAGCAGGTGGCAGCAGGGGAACGTC
TTCTCATGCTCCGTGATGCATGAGGCTCTGCACA
ACCACTACACGCAGAAGAGCCTCTCCCTGTCTCC
GGGTAAATGA




GCCTGGTCAAGGACTACTTCCCCGAACCGGTGAC
GTGCACACCTTCCCAGCTGTCCTACAGTCCTCAG
CTCCAGCAACT TCGGECACCCAGACCTACACCTGC
"~ GACAAGACRO 1 HN@ B CAAAT GT TGT GTCGAGT
GTCAGTCTTCCTCTTCCCCCCAAAACCCAAGA cc%c ass
GCGTGGTGGTGGACGT GAGCCACGAA

GGTGCATAATGCCAAGACAAAGCCACGGGAGGA  GCAGTTCAACAGCACGT TCCGTGTGGTCAGCGTC

= PV VW W.Y. W\

GGTGT CGTGGAACT CAGGCGCT CTGACCAGCGGC
GACTCTACTCCCTCAGCAGCGT GGTGACCGTGCC
AACGT AGATCACAAGCCCAGCARE ADGAN08TG
GCCCACCGT GCCCAGCACCACETITGIZAGBACC
ACCCTCATGATCTCCCGGACCCCTGAGGTCACGT
CAACTGGTACGT GGACGGCGTGGA

CTCACCGITGT
TCCCAGCCCCCAT(

DGR
M

L;bLJ—V—\CJ”V—\I—\

%b TQLJ-V-\LJI L:\LJ-V-\

CAGGT GTACAG

CCTGCCCCCATCC(
ACCCCAGCGACATC
CTCCCATGCTGGAC

CAGCAGGGEGAACGT
GCCTCTCCCTGICT

q

(.

DESCRI PTI ON:
NMFGLSW/FLVALL

RSLRLSCAASG-TK

SLRAEDTAVYYCTH
DYFPEPVTVSWWS(

RRGT GKTYYHYCGMI

mmeaMmcsv@m@m& IS M

PE6IGTHGGAGT GCGAGMERA S '“.-'-ee YA e
LTCCGACGGCTCCT 167 "i' ? “ r ﬁ ea.?
CTTCTCATGCTCC& ,{‘ e !\ RS
COGGGTAAATGA oo o n (40

SEQUENCE (si gnal ‘?i"' 4‘ AP t SCE YFPEP
RGVQCQVAL VESG ALISGVHTFPA VLQSS YSLSSVVTVP
SRYGVI—N\X/RQAPG\S !» i QT/WL @WWWWQM@EQ

DWABAEP VIAGR S ¥ EAS PREPEID PLMISISRRE S ES VARV 0BG
SAL TSGVHTFPAVL (SSEERPBVQFNWYVDGVEVHNAKTKPREEQFNSTF

RVVSVLTVVHQDWLNGKEYKCKVSNKGLPAPIEK
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

MRIPAQLLGLLMI WVSGSSGDIVMTQSPLSLPVTP
GEPASISCRSSQSVLYSNGYNYLDWYLQKPGQSPQL
LIYLGSNRASGVPDRFSGSGSGTDFTLKISRVEAEDV
GVYYCMQVLQTPFTFGPGTKVDIKRTVAAPSVFIFP
PSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNA
LQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKH
KVYACEVTHQGLSSPVTKSFNRGEC




SWTVPSSNFGTQTYTCNVDHKPSNTKVDKTVERK ~ CCVECPPCPAPPVAGPSVFLFPPKPKDTLM SRTPEV
TCVVVDVSBEDPEVQFNWY- VDGVEVHNAKTKPRE  EQENSTFRWSVL TWHQDW.NGKEI r KCKVSNKG
LPAP| EKTI SKTKGQPREPQVYTLPPSREEMTKNQVS L TCLVKGFYPSDI AV GRREDIY KTTPPMLD
SDGSFFL Y&KLBUIMERWOQGNVFSCSVMHEALHN  HYTQKSLSLSPGK Li ght  Baarusobbiior
ATGAGGCTCCCTGCTEAGCTCCTGGGGCTGCTAA  TGCTCTGGGTCTCTGGAT CCAGT GGGGATATTGT

. GATGACTCAGTCTCCACTCTCCCTGCCCGTCACCC — GTG®EGAGCCGGCCTCCATCTCCTGCAGGTCTAG

. TCAGAGCCTCCTGTATAGTAATGGATATAACTAT  TTGGATTGGTACCT GCAGAAGCCAGGGCAGTCTC

CACACCTCCTGATCTATTTW TCCORRGTCCCT GGCAGTGGTT
CAGGCACTGATTTTACACT d@%@&f@@%&%mg fr TTACTGCATG

CAAGCTCTACAAACTCCTCGGACGTT AAG  CGACCAACGICGAAATCAAACGAACTGTIECTG
CACCATCTGTCT T G¥STRINICICA T GHBUENGE @P@EF@QAH@WGE@CCTCTGTTGTGTGCCT

GCTGAAT AACT T AT OO AGACACSIC AR AR A, . CAGT SO T AT AACCCCTOCARTOREATA
ACTCCCAGGAGA( s 4 ‘ ; Y C
GCTGAGCAAAGCA &4 PEAGILCTO\GC
TCGCCCGTCACAAAGAGCTTCAACAGCBC@\@EGIGT@‘GA@(EG@IQG@EEGQTCCAGCCTGGG
VRLPAQLLGLLM{W/SGSSGDI VMI QPAGGRZIIC TERAGACHCTCCTGTGCAGCCTCTGGAT
GEPAS| SCRSSQSL L YSNGYNYL DWLIQRPAEQERHIC A GTYCEINRPSGERIRKSASEEGKBFTCIS SRVEAEDY
GVYYCMAL QTPRTFGGTKVEI KRTVARCAHACTC CREZCAKSGASTY GAABT HRIREPGEOVKVDNA

L QEENSQESVTEQDSKDSTYSL SSTLTIL S Xati ¢ KYONEATGRRGTH N A AN ERETAT
GCAGACTCCGTGAAGGGCCGATTCACCATCTCCA
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




0 1 AUG 2006 WO 03/040170 PCT/ US02/ 36107
sequences of antibody 23.5.1 DESCRIPTION: SEQUENCE (signha
Heavy Chain ATGGAGITTGGGCTGAGCTGGGTITTTCCTCGTT

underl i ned):

|, sequenge
a8 R,

108 Tabl e 16: DNA and protein

- TCTTTTAAGABSTENCBAGT GTCAGGTGCAGCTG  GTGGAGT CT GGGGGAGGCGT GAIZBSRGHB3G
AGGTCCCTGAGACTCTCCTGTGTAGCCTCTGGATT  CACCTTCAGTAACTATGGCATGCACTGEGTCCGC
CAGGCTCCAGGCAAGGGGCTGGAGTGGGTGGCA  ATTATATUATATGATGGAAGTAATAAATACTATG
CAGACT CCGT GAAGGGCCGATTCACCATCTCCAG  AGACAATTCCAAGAACACCCTGTATGIGCAAATG

AACACCCTGAGA TGT A CACTACGEGAGGEATTTA
CTACTCCTACTA %@gﬁc’??c CM&%@WC@C%
AGGGCCCATCGGIGHE: mm@ : @GG
TGO GO CAAG LA T T COOCCAARE T SC ST T AT A RPER  PAACCD
GCGTGCACACCTTICCCAGCTGTCCTAG ‘ﬁ'kﬁfa‘ & TG
CCCTCCAGCAACTITCGGECACCCAGACT &S "%". ye G
TGCGACAAGACAGIITGAGCCGCAAATGTT Ie“ o M| :.LSA GGA
CCGTCAGTCTTOUTCTTO00 C E\9es AC
GIGCGIGGIGGETd GCCA & e T
T AT AR A A A OB S SR ST E K ARt B OR ARG
CCTCACCGTTGT%CACCAGGACT CAATEGEP CRASIAGTRERA X EFEPRKEE R A ISR FRAGEC
CTCCCA TCGAGAAAACCATCTTCHAAD VSHEDPEVQFNWY VDGVEVHNAKTKPRE

EQFNSTFRVVSVLTVVHQDWLNGKEYKCKVSNKG
LPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVS
LTCLVKGFYPSDIAVEWESNGQPENNYKTTPPMLD
SDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHN
HYTQKSLSLSPGK

Light Chain DNA

ATGAGGCTCCCTGCTCAGCTCCTGGGGCTGCTAA
TGCTCTGGGTCTCTGGATCCAGTGGGGATATTGT

"GATGACTCAGTCTCCACTCTCCCTGCCCGTCACCC
CTGGAGAGCCGGCCTCCATCTCCTGCAGGTCTAG
TCAGAGCCTCCTGTATAGTAATGGATATAACTAT
TTGGATTGGTACCTGCAGAAGCCAGGGCAGTCTC
CACACCTCCTGATCTATTTGGGTTCTAATCGGGCC
TCCGGGGTCCCTGACAGGTTCAGTGGCAGTGGTT
CAGGCACTGATTTTACACTGAAAATCAGCAGAGT
GGAGGCTGAGGATGTTGGGGTTTATTACTGCATG
CAAGCTCTACAAACTCCTCGGACGTTCGGCCAAG
GGACCAAGGTGGAAATCAAACGAACTGTGGCTG
CACCATCTGTCTTCATCTTCCCGCCATCTGATGAG
CAGTTGAAATCTGGAACTGCCTCTGTTGTGTGCCT
GCTGAATAACTTCTATCCCAGAGAGGCCAAAGTA
CAGTGGAAGGTGGATAACGCCCTCCAATCGGGTA
ACTCCCAGGAGAGTGTCACAGAGCAGGACAGCA
AGGACAGCACCTACAGCCTCAGCAGCACCYTGAC
GCTGAGCAAAGCAGACTACGAGAAACACAAAGT
CTACGCCTGCGAAGTCACCCATCAGGGCCTGAGC
TCGCCCGTCACAAAGAGCTTCAACAGGGGAGAGT
GTTAG

Light Chain
Protein

MRIPAQLLGLIMIWVSGSSGDIVMTQSPLSLPVTP
GEPASISCRSSQSLLYSNGYNYLDWYLQKPGQSPHL
LIYLGSNRASGVPDRFSGSGSGTDFTLKISRVEAEDV
GVYYCMQALQTPRTFGQGTKVEIKRTVAAPSVFIFP
PSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNA
LQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKH
KVYACEVTHQGLSSPVTKSFNRGEC




CCAAAGGGCAGCCCCGAGAACCACAGGTGTACA CCCTGCCCCCATCCCGEGAGGAGATGACCAAGAA
CCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTC  TACCCCAGCGACATCGCCGT GGAGT GGGAGAGC
AATGGGCAGCCGGAGAACAACTACAAGACCACA CCTCCCATGCTGGACTCCGA

CTACAGCAARR 0 &MBCHT GGACAAGAGCAGGTG  GCAGCAGGGGAACGT CTTCT CATECHASE2 et hG
CATGAGGCTCTGCACAACCACTACACGCAGAAGA  GCCTCTCCCTGTCTCCGGGTAAATGA 8 AUG M6 WO
03/ 040170 PCT/ US02/ 36107 - 109 DESCRI PTl ON8 SEQUENCE (signal sequence
underl i ned): Heavy Chain I\/EFG_SV\X/FLVALLRGVOCQ\/Q_VESGGGVVQDG Protein

RSL RL SCVASGFTFSNYGVHW/ | L SYDGSNKYYADSVKGRE KNTLYVQWNS
L RAEDTAVYYCARRGHYGRDYYS Tk, Aﬁ*ﬂ‘/? REFRYSB L%P&‘%SENS HEATAAL GCLVK
D' i r FPEPVTVSWNSGALTSGVTERPAVL OSSGLYSLS

SWTVPSSNFGT QT YPESVIBBRPENNK VDK E@MCE@WBWVAMMPPKPKDTLM SRTPEV

TOVVWDVSHEDPEVCEWIVDEVEVHNAK THPRE  ECES S
L PAPEEKT SKTKGOEREBONFLPPSREEHER A TG GCRGAG

SDGSFFL YSKL TVDKSRHWOOGNVFSCSV AN AMROKS GITE
ATGAGGCTCCCTGCrCAGCTCCTGGGGCrG@‘mAGTQTﬂﬁGG@:m
GATGACTCAGT CTCLCACT CTCCCTGCCCEAGKETICC CTRARSEBC TR A G
T%GAGCCT&TGOTCETMTCEATAGACA@@WTCKMG’G@TWW@ C
CACAGCTCCTGATCITATTTGGGT TCTAAT CAGIBCT CTACECR M GHORTASGA U T GFaset £CAT
CAGCCACAGATTTTACACT GAAAAT CACCAGAAITATCATATGATGGAAGTAATAAATACTATG
CAGACTCCGTGAAGGGCCGATTCACCATCTCCAG
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




GCCT GCGGITTATTACTGCATG  CAAGCTCTACAAACT CCTCGGACGT TCGGCCAAG
%CCAA%%AGX}CAAACGAACF GIGECTG CACCATCTGICTTCATCTTCCCGCCATCTGATGAG
CAGTTGAAATCTGGAACTGCCTSTGTTGTGTGCOCT — GCTGAATAACT TCTATCCCAGREABISCRIRAGTA

* CAGT GCAACEPAAFNATCGCCCTCCAATCGGGTA  ACTCCCAGGAGAGT GTCACAGASIH G ARAGEA

- AGGACAGCACCTACAGCCTCAGCAGCACCYTGAC  GCTGAGCAAAGCAGACTACGAGAAACACAAAGT
CTACGCCTGCGAAGT CACCCATCAGGGCCTGAGC  TCGCCCRERCACAAAGAGCTTC AACAGEGGAGAGT
GITAA Light Chain MRLPAOLLGLLMLW/SGSSGDI VMIQSPLSLPVTP Protein

GEPASI SCRSSQS -
LTYLGSNRASGVP 2\ #& 5& (S@?WE?XLWW@%K\§ _IK_RTVAAPEXEI FE
PSDEQLKSGTAXW\ Mwmwcwmgsw@ AERE : POTE
ACEVTHQGL SSPVTHEENREEC 0 8 AUSEO0GCY XBCTFHERRI :

1 S '

Tabl e 17: DNA|and protein sedﬁ:} 56 ks
SEQUENCE (si grjal sequence undsflkRgdx;

ATGAAACATCTGT GGTTCTTOCTTCTORTHRIGH &i@?’&ﬁ@w@ﬁrcwe
CAGGAGT CGEGECCTAGGACTGGTGA- A( s GO IRETREF T STOIENGST
TCCATCAGAGGTTACTACTGGAGCT GGA T\‘

ATATCTATTACACIH TGGGAGCACCAACT
ACGTCCAAGAACCAGT TCTCCCTGAAGE
TGCGAGAAAGEEEEGECCT CTACGGT GAC

EQFNSTFRVVSVLTVVHQDWLNGKEYKCKVSNKG
LPAPIEK TISKTK GQPREPQVYTLPPSREEMTKNQVS
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 MRLPAQLLGLLMLWVSGSSGDIVMTQSPLSLPVTP
Protein GEPASISCRSSQSLLPGNGYNY LDWYLQKPGQSPQL

LIYLGSNRASGVPDRFSGSGSGTDFTLKISRVEAEDV
GVYYCMQALQTPRTFGQGTKVEIKRTVAAPSVFIFP
PSDEQLKSGTAXVVCLLNNFYPREAKVQWKVDNA
LQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKH
KVYACEVTHQGLSSPVTKSFNRGEC




ACCGT CTCCTCAGCCTCCACCAAGGECCCATCGEG  TCTTCCCCCT GECGCCCT GCTCCAGGAGCACCTCC
GAGAGCACAGCGECCCTCGEECTGCCTGGTCAAG  GACTACTTCCCCGAACCGGTGACGGTGTCGTGA -
ACTCAGGCGCTCTGACCAGCGGCGTGCACACCTT  CCCAGCTGTCCTACAGT CCTCAGGNEGT I8CTCCC
TCAGCAGGRwO@GCGT GCCCTCCAGCAACTT  CGGCACCCAGACCT ACACCT CRé&pUsiadCAC
AAGCCCAGCAACACCAAGGTGGACAAGACAGIT  GAGCGCAAATGT TGT GTCGAGI GCCCACCGTGCC
CAGCACCACCTGTGGCAGGACCGTCAGTCTTCCT  CTTGISCCCAAAACCCAAGGACACCCTCATGATC
TCCCGCGACCCCTGAGGTCACGTCCGTGGTGGTGEE  ACGT GAGCCACGAAGACCCCGAGGTCCAGT TCAA

CTGGTACGTGGACGBCGTW% 44
ACGTTCCGTGTGGTCAGCGT PR

GCAAGGT CTCCAACAAAGGCCTCCCA

A eracaar

ACCTGCCTGGT! AGGCT . TCTACCC
AGAACAACTACARBERIA CCa

AI (‘(:API\AA/\[YMTF‘TM/LAA/\MAAAW x
CCGAGAACCACACBESERGIAMTGCCSEQWE @mk&m@qm@dm@MCCAGGTCAGCUG
: S
QCAC

CCGTGGACAAGARRPAAST GGCAGCAG
A- ACCACTACACIBCAGAAGAGCCTCT
PCT/ US02/ 36107 DESCRI PT10
Chai n MY- HLWFFLLLVAAPRW VL
TLSLTCTVSGGS| RGYY- WBW RQPP
DTAVYYCARKGGL YGDYGNFAPWGG

NAGZECLENGE QI HRACCISHARE S TEAE G RE
STRQAC AGAGVRPSETAGIGARCTGGATCCGGC

TAYEMEST ATTACAGTGGGAGCACCAACTACAACCC
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

CCAOGAPECEHICTAAGEAT C@WTTQ@%

CK QT CY TG GASSTHARSOKBRYTGEVDTBREOASL

§/040170
Heavy

KLNSVTAA




LSSWTVPS
ASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPY  TVSWNSGAL TSGVHTFPAVL QSSGLYS
SNFGTQTYTCNVDBKPSNTKVDKTVERKCCVECPP  CPAPPVAGPSVFL FPPKPKDT%@@;P CVWD
VSHEDPEV! - VDGVEVHNAKTKPREEQENSTF  RVWSVL TVWHQDW.NGKEYK WAP| EK

"TI SKTKGQP E%WW&PSREEWKNQ«SLTCLVK GFYPSDI AVE\AEELVG_QDEWMMDBDGSFFL
© YSKL TVDKSRWQQGNVFSCSVMHEALHNHYTQKS  LSLSPGK_ Li ght Chai n
ATGGAAACCCCAGCGCAGCTTCTCTTCCTCCTGCT — ACTCTEEETCCCAG. ~XT- CCACCGGAGAAATTGTG
TTGACGCAGT CTCCAGGCACCCTGTCTTTGTCTCC  AGGGGAAAGAGCCACCCT CTCCT GCAGGGCCAGT

o~

~ ~ A AT oA T
CAGAGIGT TAGCAG WI CAGACTCCT
CTATGGTGCATCCA xf A%iﬁmm. NS ans F CTGGGACAGAC

TCACTCTCACCAT CABEAGACTGEAGCCT M ERW FFL T CAGPGATT REEVRPIRACT
TATTCACTTTCGGOCERBEEACCAAAGT GEBSBTC HE'EWEEW@TV
TTCCOGCCATCTGAT GAGCAGT TGAAAT CYSGAANYIESCE SRGTTET TCTAT
CCCAGAGAGGCCAANGT ACAGT GGAAGGTHFA MAGE G
TCACAGAGCAGGACAGCAAGGACAGCA% X
ACTACGAGAAACACAAAGT CTACGCCT X0
AGCTTCAACAGGGGRGAGTGTTAG Li ghf.\ i) L S%KWK%R%%E%ESLSPGE
Protei n RATLSCRASQSVSSSDLAVH NER

SSRATG PDRFSGS[GSGTDFTLTI SRLE PSVFLFPPKPKDTLMISRTPEVTCVVVD

LFTFGPGTKVDI KRTVAAPSVF| [FPPEBEARY QBSWASYRGM BVENA KPRERREEQKMSITALIQSGNSQ
Sg\?'?EQDSKDSTYSL SSTLTLSKADYEKHRVYASE.TVVHQDWLNGKEYKCK VSNKGLPAPIEK
TISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVK
GFYPSDIAVEWESNGQPENNYKTTPPMLDSDGSFFL
YSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKS
LSLSPGK

Light Chain DNA | ATGGAAACCCCAGCGCAGCTTCTCTTCCTCCTGCT
ACTCTGGCTCCCAGAATCCACCGGAGAAATTGTG
TTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCC
AGGGGAAAGAGCCACCCTCTCCTGCAGGGCCAGT
CAGAGTGTTAGCAGCAGCGACTTAGCCTGGCACC
AGCAGAAACCTGGCCAGGCTCCCAGACTCCTCAT
CTATGGTGCATCCAGCAGGGCCACTGGCATCCCA
GACAGGTTCAGTGGCAGTGGGTCTGGGACAGACT
TCACTCTCACCATCAGCAGACTGGAGCCTGAAGA
TTTTGCAGTGTATTACTGTCAGCACTGTCGTAGCT
TATTCACTTTCGGCCCTGGGACCAAAGTGGATAT
CAAACGAACTGTGGCTGCACCATCTGTCTTCATC
TTCCCGCCATCTGATGAGCAGTTGAAATCTGGAA
CTGCCTCTGTTGTGTGCCTGCTGAATAACTTCTAT
CCCAGAGAGGCCAAAGTACAGTGGAAGGTGGAT
AACGCCCTCCAATCGGGTAACTCCCAGGAGAGTG
TCACAGAGCAGGACAGCAAGGACAGCACCTACA
GCCTCAGCAGCACCCTGACGCTGAGCAAAGCAG
ACTACGAGAAACACAAAGTCTACGCCTGCGAAGT
CACCCATCAGGGCCTGAGCTCGCCCGTCACAAAG
AGCTTCAACAGGGGAGAGTGTTAG

Light Chain METPAQLLFLLLLWILPESTGEIVLTQSPGTLSLSPGE
Protein RATLSCRASQSVSSSDLAWHQQKPGQAPRLLIYGA
SSRATGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYC
QHCRSLFTFGPGTKVDIKRTVAAPSVFIF PPSDEQLK
SGTAS VVCLLNNFYPREAKVQWK VDNALQSGNSQ
ESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACE
VTHQGLSSPVTKSFNRGEC




VTHQE.SSPVTKSFNRGEC 0 8 AUG M6 WO 03/ 040170 PCT/US02/ 36107 - 112 Table
18: DNA and protein sequences of antibody 23.29.1 DESCRI PTI O\I SEQLJENCE
(si pal sequence underlined): Heavy Chain 08 AUG 2006
ATGGAGT T WIBGEFGAGCTGGGTTTTCCTCGTTGC  DNA TCTTTTAAGAGGT GTCRAGTGIEAGETGCAACTG
GTIGGAGT CTGEEEGAGECGTGGTCCAGCCTGEG AGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGAT
TCACCTTCAGTAGCTATGCCATGCACTGEGTCCG CCAST CAGGCAAGEEECTGRAGT GEGTGEC
AGITTATATCATATGATGGAAGT AATAAATACT AT GCAGACTCCGT GAAGGGCCGA'&CACCA'CI';TCT G"lb'\%
GAGACAATTCCAAGAACACGCT T  GAACAGCCT GAGA! CGCCT
TACTGTGOGAGACGCGGTCACT %@?ﬁﬂ@ﬁé&ﬂ%ﬁﬁ\%ﬁg&l
AGGGACCACGGTCACCGICTCCTCAGCCICCACC . AAGGECCCATCAGTCTITCCCCCT (TTISCCCT

mwwwommmmNmmeTmAm'
GACGGTGI CGTGGAACTEA TCTIA
CAGGACTCTACTO%FW
TGCAACGTAGAT CABASCCCA
AGTGCCCACCGTGZ‘,CCAGCACCACCTG
GACACCCT CATGAT CTCCCGGACCCCT
CGAGGTCCAGTTCAACTGGTACGTGGA 5
GAGCAGT TCAACABCACGT TCCGT GT G eAeRGC TT CA B CRAT GHEAS ARSI RETHAACEG
CAAGGAGTACA- AT GCAAGGT CT CCAAMYA AT ATCATATGATGGAAGTAATAAATACTAT
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




CCTCCCAGCCCCCATCGAGAAAACCATCTCCAAA  ACCAAAGGGECAGCCCCGAGAACCACAGGTGTAC
ACCCTGCCCCCATCCCGCGAGGAGATGACCAAGA ACCAGGTCAGCCTGACCTGCCTGGTCAAAGCCTT

CTACCCCAGCGACATCGCCGT CGGAGTGGGAGAGC AATGEGCAGCCGGAGAACAA

CA

" CCTCCCATGYPGHITTCGACGECTCCTTCTTCCT  CTACAGCAAGCT CACCGT CCATANENZGRAEET G
- GCAGCAGGGGAACGICTTCTCATGCTCCGTGATG  CATGAGGCTCTGCACAACCACTACACGCAGAAGA
GCCTCTCCCTGTCTCCGGGTAAATGA 0 1 AUG 20 WOLD3/ 640170 PCT/ US02/ 36107
DESCRI PTI ON:  SEQUENCE ( si gnal sequence underlined): Heavy Chain

o\ I\vlm

DAL I \vll_h

VEFGL SWFLVAL FREY
RSLRL SCAASGFTFBEY

Qﬁw ﬁ/i?éé:ﬁhéewnmmeﬁeﬂ) :YRDNSKNTL YL

A AL GCLV

SLRAEDTAVYYCA
KDYFPEPVTVSW %%%%%TFPA‘ ““ -‘ Y DKTVER
KCCVECPPCPAPP FLFPPKPKDIL IR KPR
EEQFNSTFRVWSVL TWWHQDW. NGKEYK® KNQ
VSLTCLVKGFYPSDI AVEWESNGQPEN NDORERN BCEYMHEAL
HNHYTQKSLSLSPEK Li ght Chai n \BCSH
TGCTUGGGTUchGATCMGTmKDmEPmmwGWWm
CTGGAGAGCCGGCLTCCATCTOCTGCA : CEARASANCTAT
TTGGATTGGTACCT GCAGAAGCCAGRG CC

TCCGEEGTCCCTGACAGGT TCAGT GG

ACTERSHV DOAHEBSENFO FNT A el
EEQFNSTFRVVSVLTVVHQDWLNGKEYKCKVSNK
GLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQ
VSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPM
LDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEAL
HNHYTQKSLSLSPGK

mmpmmﬁmﬂms\ﬂ@@@
VEAN AR PR

ST

Light Chain DNA

ATGAGGCTCCCTGCTCAGCTCCTGGGGCTGCTAA
TGCTCTGGGTCTCTGGATCCAGTGGGGATATTGT
GATGACTCAGTCTCCACTCTCCCTGCCCGTCACCC
CTGGAGAGCCGGCCTCCATCTCCTGCAGGTCTAG
TCAGAGCCTCCTGCCTGGTAATGGATACAACTAT
TTGGATTGGTACCTGCAGAAGCCAGGGCAGTCTC
CACAGCTCCTGATCTATTTGGGTTCTAATCGGGCC
TCCGGGGTCCCTGACAGGTTCAGTGGCAGTGGCT
CAGGCACAGATTTTACACTGAAAATCAGCAGAGT
GGAGGCTGAGGATGTTGGGATTTATTACTGCATG
CAAGCTCTACAAACTCCTCGGACGTTCGGCCAAG
GGACCAAGGTGGAAATCAAACGAACTGTGGCTG
CACCATCTGTCTTCATCTTCCCGCCATCTGATGAG
CAGTTGAAATCTGGAACTGCCTCTGTTGTGTGCCT
GCTGAATAACTTCTATCCCAGAGAGGCCAAAGTT
CAGTGGAGGGTGGATAACGCCCTCCAATCGGGTA
ACTCCCAGGAGAGTGTCACAGAGCAGGACAGCA
AGGACAGCACCTACAGCCTCAGCAGCACCCTGAC
GCTGAGCAAAGCAGACTACGAGAAACACAAAGT
CTACGCCTGCGAAGTCACCCATCAGGGCCTGAGC
TCGCCCGTCACAAAGAGCTTCAACAGGGGAGAGT
GTTAG

Light Chain

MRIPAQLLGLLMLWVSGSSGDIVMTQSPLSLPVTP
GEPASISCRSSQSLLPGNGYNYLDWYLQKPGQSPQL

LIYLGSNRASGVPDRFSGSGSGTDFTLKISRVEAEDV
GIYYCMQALQTPRTFGQGTKVEIKRTVAAPSVFIFP
PSDEQLKSGTASVVCLLNNFYPREAKVQWRVDNA
LQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKH
KVYACEVTHQGLSSPVTKSFNRGEC




TGITGCGATTTATTACTGCATG CAAGCTCTACAAACT CCTCGGACGT T CGGECCAAG
%WCCAA%?A%AAAGFTCAAACGAACF GIGECTG CACCATCTGICTTCATCT TOC%TCT GATGAG
CAGT TGAAATCTGGAACTGCCTCTGI TGTGIGCCT  GCTGAATAACTTCTATCCCAI HEAMAAGTT
CAGT GGAGH®EY GANTFICGCCCTCCAATCGGEGTA  ACTCCCAGGAGAGT GTCACA
AGGACAGCACCTACAGCCTCAGCAGCACCCTGAC  GCTGAGCAAAGCAGACTACGAGAAACACAAAGT
CTACGCCTGCGAAGTCACCCATCAGGCCCTGAGC  TCGCEAEIEACAAAGAGCT TCAACAGGEEGAGAGT
GITAG Li ght Chai n MRLPAOLLGLLM_LW/SGSSGDI VMIQSPLSLPVTP Protein

PWAYZL . O /nr‘r\o InTa'|
Siﬁf‘gsﬁgﬁigglﬁl_ruvmmLUVWLEKEE (signal sequence underl?ne“dl)F:I e
G YYCI\/QAL%ERTFEE&}F @%(A RS . REAKY AJGD\I>IVA

S JACE

o ot R ISa ) Rl bFATTERuence

nder | i ned): IEChED: hO y
l(123. 29. | LR? 74|<)L( %mm@&m mTCTSQQGGAGOT[mAG A
GATGACTCAGT CTQCACTCTCCCTGCCARICAGESCE GAIATEAGTAT A:
TCAGAGCCTCCTGACTGGTAAT GGATAGARISGA T THGEA TCTE RAG AABCOACSHCRIACGTETL
CACAGCTCCTGATATATTTGGGTTCTAA . CT
CAGGCACAGATTTTACACT GAAAAT CAC EGT g
CAAGCTCTACAAAGTCCTCGGACGTTC A5 ‘

‘ GGAGGCTGAGGATGTTGGGATTTATTACTGCATG
CAAGCTCTACAAACTCCTCGGACGTTCGGCCAAG
GGACCAAGGTGGAAATCAAACGAACTGTGGCTG
CACCATCTGTCTTCATCTTCCCGCCATCTGATGAG
CAGTTGAAATCTGGAACTGCCTCTGTTGTGTGCCT
GCTGAATAACTTCTATCCCAGAGAGGCCAAAGTT
CAGTGGAAGGTGGATAACGCCCTCCAATCGGGTA
ACTCCCAGGAGAGTGTCACAGAGCAGGACAGCA
AGGACAGCACCTACAGCCTCAGCAGCACCCTGAC
GCTGAGCAAAGCAGACTACGAGAAACACAAAGT
CTACGCCTGCGAAGTCACCCATCAGGGCCTGAGC
TCGCCCGTCACAAAGAGCTTCAACAGGGGAGAGT
GTTAG

Light Chain MRIPAQLLGLLMLWVSGSSGDIVMTQSPLSLPVTP
Protein GEPASISCRSSQSLLPGNGYNYLDWYLQKPGQSPQL
(23.29.1LR174K) | LIYLGSNRASGVPDRFSGSGSGTDFTLKISRVEAEDV
(SEQ ID N0:101) | STYYCMQALQTPRTFGQGTKVEIKRTVAAPSVFIFP
PSDEQLKSGTASVVCLLNNFYPREAKVQWXKVDNA
LQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKH
KVYACEVTHQGLSSPVTKSFNRGEC




CACCATCTGICTTCATCTTCCCGCCATCTGATGAG CAGT TGAAATCTGGAACTGCCTCTGI TGTGIGCCT

GCTGAATAACTTCTATCCCAGAGAGGCCAAAGIT  CAGTGGAAGGTGGATAA

MBS AC

ACTCCCAGGAGAGT GTCACAGAGCAGGACAGCA AGGACAGCACCTACAGCCTCA

" GCTGAGCAWAGBHBAUTPACGAGAAACACAAAGT  CTACGCCT GCGAAGT CACCCAT CABEEELIGNGC
TCGCCCGTCACAAAGAGCTTCAACAGGGGAGAGT  GITAG Li ght Chain
NI RLPAQLLGLLM_WSGSSGDI VMIQSPLSLPVTP  Protldi®n "GEPASI SCRSSQSLLPGNGYNYLDV;

(23.29.1 LRI 74K) LI YLGSNRASGVPDRFSGSGSGIDFTLKI SRVEAEDV (SEQ I D

YLQKPGQSPQL

NO 101) G YYCMQALQTPRIL
PSDEQLKSGTASVVCLLNNFYPREARVOY

OO\/TKCENPCEC. O

O AI I _20NE6 \AD Q2 NA0T1 70 - PCELISO2L 26107

KVYACEVTHQGL
Tabl e 19:°

OOT VT INJIT TNN\NCOLLO

REICREBEION 5

\U, W aayay v

Yia %\{%ﬁ@g‘wwﬁ%ﬁ&ﬁnsmw?m |

&EQHE§§E0(1'SIQQEﬂeﬁb@ty?ezmd@.hlled)DESCRI PTI ON:

lis

SEQUENCE (si g ce
ATGAAACATCTGI TCTC
CAGGAGT CGGGC% CTGGTGAA(

IACTACTGGAGCT GG
ATATCTATTACAGTGGGAGCACCAACT
ACGTCCAAGA. AQCAGTTCTCCCTGAA
TGCGAGAAGGEEREECCTCTACGGT (A
ACCGT CTCCTCAGCCT CCACCAAGEXC
GAGAGCACAGCGHCCCTGEECTGCCTG

TCCATCAGAGGT

”)%“ GAEE T

-y

Ctat

T

ACGTCCAAGAACCAGTTCTCCCTGAAGCTGAGTT
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

%%‘dﬁ@?éT&C@TICJﬂQTGGTGGcT

ESp q
@@WG@@WWW@@WA
ABEEE CCAGCHRAGEOA E
WEGGATMUMWWM.
ITABCTCAAGAGTCGAGTCACCATATCAGTAGAC




GACTACTTCCCCGAACCGGTGACGGTGICGTGGA  ACTCAGGECGCT CTGACCAGCGGECGT GCACACCTT
CCCAGCTGTCCTACAGICCTCAGGACTCTACTCCC  TCAGCAGCGT GGTGACCGT GCCCTCCAGCAACTT -

CGGCACCCAGACCTACACCTGCAACGTAGATCAC
GAGCCCAAAT B 0BeId3TCGAGT GCCCACCGT GCC
CTTCCCCCCAAAACCEAAGGACACCCTCATGATC
ACGT GAGCCACGAAGACCCCGAGGT CCAGTTCAA

AAGCCCAGCAACACCAAGGT GGH
CAGCACCACCT GT GGCAGGA

PR

TCCCGGACCCCT GAGGT CACGT GCGT GGTGGI GG
CTGGTACET GGACGECGT GGAGGT GCATAATGCC

AAGACAAAGCCACGGGAGGAGCAGI TCAACAGC ACGTTCCGT GT GGTCAGCGTCCTCACCGT TGTGC

CAACCCCAAGGAGT

ACAAGT  _ GCAAGGICTCCAACAAAGECCTCCCAGCCCCCAT

ACCAGGACTGCECT
CGAGAAAACCATC

TOESARAETIANGC,

mmwagme%%&;m@memm

Vata'a'al Valalal Vel

CGGGAGGAGATGA
TCGCCGTGGAGTG
CTCCGACGGCTCC
TCTTCTCATGCTC!
CGGGTAAATGA 0
SEQUENCE (si g
MKHLWFFLLLVAA
TLSLTCTVSGGS|

DTAVYYCARRGGL
TVSWNSGAL TSGV

R ERP oo

by

CoTCAAACCET TETACCCCAGCEA

rPOBCTCTACAG
CGTGATGCATGAGH
8 AUG 2006 W
nal sequence u
PRW/L SQVQLQESG
RGYYWSW RQPPCK
YGDYGWFAPWGQGT L
HTFPAVLQSSALYS

(N

FH

RVVSVLTVVHQDWLNGKEYKCKVSNKGLPAPIEK
TISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVK
GFYPSDIAVEWESNGQPENNYKTTPPMLDSDGSFFL
YSKLTVDKSRWQQGNVFSCSVMHEALHENHYTQKS
LSLSPGK

REFCEGIAACH 81/
ﬁ&T&VS@@%W@W@@fW(
CYSGSTAY NRBCKAR M SV BISEAMQAS LR TS SOTST ¢
DDI VY CAR FGGLYSER Y SN BAPW GQGTLNESCSS PT
NASTKIGRESNFPILERPESRSTSESTAALGCLVKDYFPEPV
D@JglWﬁEGAI?J’F&IG?VHTFPAVL%sSGLYSLSSVVTVPS

%ﬁ%@@(}ﬁ( CRCPIRNER g
G PR SRRST

- @BﬁﬁgFNWYVDGVEVHNAKTKPREEQFNSTF

=98>

C
ON:

$SVTAA
PEPV

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

METPAQLLFLLLLWLPDTTGEIVLTQSPGTLSLSPGE
RATLSCRASQSVSSTYLAWYQQKPGQAPRLLIYGA
SSRATGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYC
QQYSSLFTFGPGTKVDIKRTVAAPSVFIFPPSDEQLK
SGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQ
ESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACE
VTHQGLSSPVTKSFNRGEC




PEVTCVVWWD
SNFGTQTYTCNVDBKPSNTKVDKTVERKCCVECPP  CPAPPVAGPSVFLFPPKPKDTLM SRT
VSHEDS-IEVQ:NW(VDG\/EVHNAKTKPREEQ:NSTF RVWSVLTVWHQDW.NGKEYK Pl EK

SDGSFFL
Tl SKTKGQPREPOVYT| PPSREEMTKNQVSLTCLVK ~ GFYPSDI AVEVWESNGQPEN
' YSKLTV%QM&SCSVM—IEALHNHYTQ(S LSLSPGK Li ght Chai n DNKT/US02/36107

ATGGAA- ACCCCAGCGCAGCTTCTCTTCCTCCTGCT — ACT COCAGATACCACCGGAGAAATTGTG
TTGACGCAGTCTCCAGGCACCCTGTCTTTGICTCC A GAGCCACCCTCTCCTGCAGGGCCAGT
CAGAGT GTTAGCAGCACCTACTTAGCCTGGTACC  AGCAGAAACCT GGBCCAGGCTCCCAGGCTCCTCAT
CTATGGTGCATCCAGCAGGGCCACTGGCATCCCA  GACAGGT TCAGT GGCAGT GGGTCTGGGACAGACT
TCACTCTCACCATCAGCAGACT GGAGCCT GAKIER0: Uﬁi&%ﬂ%@iﬂ% EAGCAGTATAGTAGCT
TATTCACTTTCGGCCCT GGGACEAMAGTAEaA VAT ab : SCACHA CTTCATC
TTCCCGCCATCTGATGAGCAGTTGAAATCTGGAA  CTGCCTCTGT TGTGIGCCTGET CTTCTAT
COCAGAGAGGCCAAAGTACAGT GGA- AGGTGGAT  AACGCCCTCCAAT CGGGTAACTCCCAGGAGAGTG

TCACAGAGCAGAA A LCA / | GACCARATCAT
ACTACGAGAAA %5% ﬁlﬁﬁ# ! ke ' 1oL spee
AGCTTCAACAGGGUACGAGTCHAIAG Li DO GOTEGT AM ETRAPIEA LT ORI GEA YEEERET L
Protein RATLECENASQSVSSPLAV&E@@(SB%E@GGC(%GTCCCTGAGACTCTCCTGTG
SSP, ATGI PDRFS .

QOYSSLFTFGPGT %@gﬁ%&%@ﬁ G g m:@msq
ESVTEQDSKDSTYSLSSTLTLSKADYEK% K o1 AT AT AT CTGATGGAGG A ]
ATAAATACTATGCAGACTCCGTGAAGGGCCGATT
CACCATCTCCAGAGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGAGAGCTGAGGACA
CGGCTGTGTATTACTGTACGAGAAGAGGGACTGG
AAAGACTTACTACCACTACGCCGGTATGGACGTC
TGGGGCCAAGGGACCACGGTCACCGTCTCCTCAG

Heavy Chain QVQLVESGGGVVQPGRSLRLSCAASGFTFSRYGMH
Protein WVRQAPGKGLEWVAVISSDGGNKYYADSVKGRFT
(SEQID NO: 96) | ISRDNSKNTLYLQMNSLRAEDTAVYYCTRRGTGKT
_ YYHYAGMDVWGQGTTVTVSS
5 Table 21: DNA and protein sequences

of the mature variable domains of antibody 23.28.1L-C92A

DESCRIPTION: | SEQUENCE (signal sequence underlined):

Light Chain DNA | GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGT
(SEQ ID NO: 99) | CTTTGTCTCCAGGGGAAAGAGCCACCCTCTCCTG
CAGGGCCAGTCAGAGTGTTAGCAGCAGCGACTTA
GCCTGGCACCAGCAGAAACCTGGCCAGGCTCCCA
GACTCCTCATCTATGGTGCATCCAGCAGGGCCAC
TGGCATCCCAGACAGGTTCAGTGGCAGTGGGTCT
GGGACAGACTTCACTCTCACCATCAGCAGACTGG
AGCCTGAAGATTTTGCAGTGTATTACTGTCAGCA
CGCCCGTAGCTTATTCACTTTCGGCCCTGGGACC

AAAGTGGATATCAAAC
Light Chain EIVLTQSPGTLSLSPGERATLSCRASQSVSSSDLAWH
Protein QQKPGQAPRLLIYGASSRATGIPDRFSGSGSGTDFTL

(SEQ ID NO:100) | TISRLEPEDFAVYYCQHARSLFTFGPGTK VDIK




WO 03/ 040170 PCT/US02/36107 - 117 Table 20: DNA and protein sequences of
the mature vari abl e domains of antibody 22. 1. 1 HC 109AOPEA%%R IO\ -
SEQUENCE (signal sequence underlined): Heavy Chain

CAGGT GCANEY GATHBEAGT CTGCGGGAGGECGTG  DNA  GTCCAGCCT GGGAGGT CCOABARBETIECT GTG
(SEQ I D NGO 95)- CAGCCTCTGGATTCACCTTCAGTCGCTATGGCAT
GCACTGGGTCCGCCAGGCTCCAGGCAAGGEECTG  GAGTGCEGIBEGCAGT TATATCATCTGATGGAGGTA
ATAA- ATACTATGCAGACTCCGTGAAGGGCCGATT  CACCATCT CCAGAGACAATTCCAAGAACACGCT G
TATCTGCAAAT GAACAGCCT GAGAGCTGAGGACA M
AAAGACTTACTACCACTACGCCGEGT. ATGGACGT C TCEEEEAASS CCACGGTCACCGTCTCCTCAG
Heavy Chain VESGGG) Rl Pr otel
V\X/RQ%\PG<G.EV\X?\A/%SS LS z 1\' Ié"llet]tl.lthI‘lS

and prot e .LIL?”J&%*@EEE@V%&@R?&T%&‘DVZ%%Y R o b B

L- C92A DESCRI REb&Med %@@%& oa&imorﬁaﬂ ldﬁﬁﬁ&adi@ g&gueh&es@fmdﬂogf&lhalcha' n DNA
GAAATTGTGT TGA GI CT CCA CCCT Gr SEQ |

CTTTGTCTCCACCGERMhGHETSA WWTWTA

%m%ﬁm 6%%2%%#&%@%@2@%
AGCCTGAAGATTTTGAGS &hill EESHCI HRAT 1 I Ivid st eReHeTTe

AAAGTGGATATCAAAC Li ght Chai n El VLTQSPGTLSLSPGERATL SCRASQSVSSSDLAWA Protein
QQ(PGQAPRLLTYGA(S@RM’@WR@WWEIOT{SSEQ | D NO 100)

TISRL EPEDFAWY%SLHA:S’E%@% & tﬁéUG %g'l%m of antibody 21.4.1 codes for two

10 cysteine (Cys) residues. Mass spectrometry analysis and homology modeling

demonstrated that the two Cys residues are disulfide-linked, and that this disulfide
link does not disrupt the structure of the antibody.
[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 Jx1 gene; in all of these
antibodies the first amino acid derived from the Jk1 gene is consistently changed
froma WtoanR.
[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



WO 03/ 040170 PCT/US02/36107 - 118 - EXAMPLE JU Anal ysis of Heavy and Light
Chai'n Amino Acid Substitutions [0264] Figures 1D-1H and 2D- 2H provi de
sequence alignnents between the predicted heavy chain varl &AE Mrai n

“am no aciVdO8&B¥éHces of nonoclonal 5 antibodies 3.1.1, 7.PCIUSID3IG03,
15.1.1, 21.4.1, 21.2.1, 22.1.1, 22. 1. IHC I 09A 23. 5.1, 23.28.1,
23.28.114-D1613, 23.29.1 and 24.2.1 antiboefl es and the germine anino acid
sequences of their respective genes. Mst of the heavy chain CDR3 regions
contain am no i BB mai n
of anti body Zlaﬁﬂ dﬁ%gg}sst f\gr@%cuwé@gil%ﬂ-s?& ne ?r%/ ; re5| u}gbslég%gggordp
spectronmetry ahairpsiise with ntuneasingg:pnmﬁhahmmof ahtirGD40 natited i éshdtthd he two Cys

d di | fide-| d th this, d I k d t
i st upt the st IIEREGTPLRES BTEmABAE pbBHbKeYR ARS Harceyaite (BREBC
provi de sequengginahi ayaﬁ%&wé%mnvwsﬁggﬁc@ghgg%ge éldn%nés ﬁggg qu‘gte%ag' e

amno acid sequences of nocl onal anti
15. 1.1, 2154. ljcethoanti-m@@antlgG2- c‘Z)ﬁJl@ﬂtbdlﬂE@ﬂlyd:oer?f&nﬁB WE thedS824, bin@iig 29. 1

d 24.2.1 clopes and,. th i no .ac e
?25 pective Se(rjl ﬁ OV ey tqm oe{ccﬂét §D§ ﬁ‘é@%ba“r??lﬁ gﬂ‘gﬁ@ib’@ﬁ E‘Ffo\%"lin%‘?fom
three differ eﬂﬁor&%eﬁc%’hﬁ%ns@ﬁ%ﬁﬁﬁﬂ%&sﬂ@ céll ﬁﬂﬁﬁeﬁ@ohﬁeghﬁﬁg gsRQhég A3/ AL9

Vic gene, six of which have two nutations in the regi on. Further,
five of the sesdhvaze %QSbmateésblmmw (Kasefor ba@h/aanbodwfrw gyapie of alego use t he

J1C | gene; ingall of these. antibodies the first d from
the ok e ne FlbrssRbs RSy s hSRy e, Wh Souiilsd 4% demiifin) | b
appr eci at ed t haf theahtibddly btyhﬁca’sb@hkebmdi@i@tdv%t @%x@%ﬂ@e]ﬁ@drﬂent%ﬁb‘ﬁ!s itutions or
insertions exist in close grommt to or within a CDR Such 25

substitutions WBGPH Afpiested entiipdins 3slohe’. bEf HES. 3ubi>ih ltand 7&|4nhfm@lmhngtme
anti body to ch s ns I ve
signifi Zant ef Pec&jﬁg Lfﬁc&n%}r*o%ﬁtyc%%s ealgﬁ es e fgléo‘?%ﬁ/g’ E‘?%ll?quem es

Crossreacti vit g3.6f, 23125 A23. 500 235290F ad24.p fl\/thlbﬂnﬁﬂlg?tQ hh3R8hd Yendaes1Eey ned

FACS anal yses to det ermne the binding and affinity of the anti bodres of
the invention Bsel€D40 from various species, particularly certain old 08

AUG 20063 UD 03940146, BCTLUSAZ A0 sl Son O Shd BRSNS Sor D o0

al i quot s o nonkey
maximum binding to monkey cells, was within a factor of two to the corresponding

parameters for human B cells. No binding was observed in similar experiments

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.

CDA0 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
plwell. 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 I in block at 1 pg/ml and added the diluted antibodies to the plate. We



hour on ice wth increasing concentrations of anti-CD40 anti bodi es of the
i nvention exenplified herein or with an anti-keyhole I|i rrpefl| h nin
(KLH) antibody as a negative control. W then incubated t géﬁ%ﬁs for 30
m nut es WO 0B4OL® Wi th anti-human | g&-conj ugat ed RPE ( phycaeusobBsion) . Ve
measured binding by flow cytonmetry of CD19/CD20 positive B cells and

anal yzed the histograns of fluoresceneelkBfitensity (F12-11) versus cell
nunber (Counts) using Cell Quest software. W estinmated binding (KD) for

each anti body. fr aphs _of _nean fluorescence jintensity .\ve nti body
concentrat i onl.nc‘}gépggh}erppg?tfsé o5t &mragﬁeotﬁr §3°B‘ftl*’F%&/a§}?FiXﬂg‘h§§g§ tﬁ’i?ﬁs_uri ng
bi ndi ng over amean@e tidn €&kdd the ReRB A bMamed tP&RTbolls b&sdradd ant | bodi es
3.1.1, 7.1.2, 10.8.3, 15.1.1 and 21.4.1 for binding to human, rhesus and

cynonol gus B EBsahple Ingithy | bmi/aelleatimmasolgiGasHRP . (SouthernBiotech €Cat 23, 5. 1,
23.25.1, 23.28. 1.: 2. 1. f.qr .bi pdin o _human_and.cynonol gus B
cells. is [02?’8]39‘\]@%352’5? \1/2'989 ﬁﬁ{l&?rh]@ tﬂ’ﬁ% n&%"g\%h’ﬁ?te‘gﬂﬁe{ e" tﬁrﬁ? ntration
for hal f smaxhundh Di®daaEsonCATNK 299-085.088) WRksteditd NS00 irf I6E0ind4ddewat t o
the correspondi ng paraneters for human B cells. No binding was observed in

sinilar experi®RYwellfp permadizs dor plate coptinghi We gite tratpdsmesey VERR AL E v 20

cel ect i vi S o e _ i
assay to dot orieh CRRRMARP (Bhartiifehn £ i, A8 o LGRS B UMk b 0 1
respect to CDAfml@MfedSalbdedki agiatpositive cOAtrolVaWe inaibsted ik piktehottonh 0272] W

coated a 96-well FluroNUNC plate (Nunc; Cat No. 475515) with four 25
anti gens: CDAtSPIRgrataysfer | fouranddhen washegppth FBSTihuee times. fYgjaddegMB g 1P

Z~ (antiggens t i i + f OAYwel |
Cn G 380G SERERE R s LA SE100 AN L8 ino e e othe tor sl ilnufd TN
PBST (PBS + Weltien nendrth2platd iimgea Spentma-Mliag™bplatdeeadet hFhekastults stiavwed

PBST+0. 5%BSA at . 150 Al/we]Jl. We_incubate | ate at. room tenperature
for I hour an&#ﬁ?ﬂﬁg%ﬁkeﬁ w#%ﬂ%?o&@égwwﬁeam&oﬁw fFGt ed t he
anti-CD40 ant ttﬁﬁ%@l?saé‘&ﬁrﬁt?tf&dRANKﬁXPE@?NFRmaﬁﬂ PRER inl thAGh&erand added
the diluted antibodies to the plate. W 0 8 AUG 2006 WD 03/ 040170

PCT/ US02/ 3610%pecificisignali(GPd0 aigndl miras plagkground) inatiease hp@X gtaates tiasrthe hour
t hen vvashgd wi t h PBST. ghree#gti meecgh e ]Eé;?r:‘gn treated the wells that
cont ai ned>t he “¥RTPEBYPE S1858HEF tehsrmolequlfhi e | with 100 m /wel |
anti-human | g&-HRP ( Sout hern Bi ot ech Cat

EXAMPLE VI

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] Inthese 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



No. 9070-05) at a 1:4000 dilution in block. Also, we treated one row with
anti 5 human 1gG (Jackson Cat No. 209-035-088) diluted to 1:5000 inbl ock
and added at 100 Al/well to normalize for plate coating. \0#8 AU8 M eat ed
“one row WMOO34HPI70 hunman CD40- HRP ( Phar mi ngen Cat No. 3458p61@set/mmHRP
conjugated) at 0.05 /ig/m diluted in block as a positive control. W
incubated the plate at room tenperature &L |- hour and then washed with
PBST three tines. W added TMB 10 substrate (K & P Labs) at 100 Al/well and
i ncubated the pkai; t G MG : | ST Ng a
Spoct o NaXThDLaaTs KEGRA0" TR T ol W eh Tt IR B BcRED. ",
sel ectivity fobirdggronps. Bindaig lod2D40 irfdiicatddnesoggitioat effan independéne epitope.
selectivity for %Nﬁ)anﬁ:lBB TNFR- | and.TNF{%—Z in that the CD4- specific
signal (CD40 si-gfsP H@%%H@E%{ff"%h‘éﬁo 1Bg §3M e PRYOPG % QVEHAPPHEN the 3.5
correspondi ng s$hfssds. for the other nolecules. EX~-LE VI Epitope
Classification Studies [0273] Having denonstrated that the antibodi es of
the invention are selective for CD40, we perfornmed conpetition binding,
anal ysi s u$i ng FidGfordieand FACS. 20 Bl Acore Coinpetition Studies [0274] W

conduct ed Bl Ac o] tithon Les.to .determ ne et her, the hunpan
anti-CD40 anti ﬁ%%isn@?c?ﬂ%“"l“ﬁﬁéﬁ&?&ﬁ‘dtﬁsﬁa%‘?@n{“ﬁgW%‘g rgT'e}H'F%"t“iai‘i‘Et'aﬁf'Q es on
the CD40 ol ecuhsibodi€@20tihe InVehiGSBIngXd &lel ARl divEnst:8ds 8n BlACSOAEMR e,

i nstrunent, foll ovmg% the 25 manufacturer's protocols. Protein-A was

i mobi | i zed on2bfto ddraype Biehes they bindsto the sameeorRlistingt site on thatGD44 | ng

concentration 5 I ' t ext.y acel Lul ar,. domai n _of CD40
was bound to t eol@ﬁ%gér&ﬂggﬁwﬁ%&g#bg%%a @4& bﬁoc{iﬁiﬁéﬁ?é&ﬁ}?‘ﬁr@%tﬁgﬁti - Ch40
anti body ab t hAN@300t050), LOB /6 (BerotdcaMCANSIOPEPAR] 58B (PRethingh #334Qkg t 0- t he
sensor chi p- bound CD40, _under saturating conditions. 30 W then neasured the

ability of a sé&edeheled)rad Saed G laheled BDAAGH! i body of the invention to

te with t i ' . i ti : L for. 0 8 AUG
5008 Vo 03/ 046770 Pt BRURS N pd SEELE' Ahe A O b R mbofisd by que
enabl ed us to desingentidnevisinPEhatshl@SEAS of PEfgietsit OB BdnABo gy VRS foBiondi ng

to CD40 indicated recggni tion of an.independent epitope. Lack of binding
may ‘i ndi cat e r BUBYRSt OF Hivag é’egé%“’é%}”?%ﬂéall?@d@v&ﬂ%)%lmf cEpeispes. 5 FA

gﬁt ISt & °s 5[ 02R@lndeé virdifly 6t 8 Ehfmershl bR dfed Wi LEEEAG YN NgL A enuman

the test antibody bound to the same or overlapping epitope.

[0278] Competition binding analysis by BlAcore and FACS showed that the

epitopes recognized by mAb 21.4.1 antibodies overlaps with the epitope

recognized by the EAS5 antibody, did not overlap with the epitope reco gnized 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.



anti bodies of the invention bind to the sane or distinct sites on the CD40
mol ecul e, and to determ ne whether they bind to the sa@8 g gmtinct site

on theyddidDoe170l ecul e as commercial |y avail abl e anti - Clpgq/ @b isb@di es EAS
(Al exis Cat.- No. 10 ANC- 300-050), LOB7/6 (Serotec MCA/590PE) and 50

(Pharm ngen # 555458 (unl abel ed) and 322460 (PE | abel ed for FACS). [0277]
We counter-stained dendritic cells treated with anti-CD40 anti bodi es of
the invention with PE | abel ed EA5 or PE | abel ed LOB7/6 anti body on ice for
30 ninutes. After a wash, cell stai AA8Ed% anal yzed on a B-D cali ber
cytoneter. is Reduced binding of the comrercial antibodies was interpreted
as an indication that tHélAcese CampetiwatyEpitopedClassifidatiosane or overl appi ng
epi tope. [0278] Conpet iof CortaibiAudi-GiD4dnantitmidsesiyf BleAnoegticand FACS showed
that th& epitopes recognized by mAb 21.4.1 anti bodi es overlaps with the

epitope regognized py e ant Y, did not Qverlap.w The tiope
recogni zed by 20 the c%%‘*ﬁer ciall &%@%I abﬂe' LCE?/%‘gﬁwti bggﬂ);%;nd_ o%ﬁgonot

overlap with the bipding site flor OL21.2.IThe| epi t opes 28&88dgni| ze& by| t he
remai ning aptibodi es| do ovyerlap with theshindiing site |fosg £p40L. [0279]
Tabl e 22 supmmari zes the resul ts |of thesezggl tope cl assi|ficationjstudigs. O
8 AUG 2006 |WD 03/04p170 PCT/ USQ2/ 36107 9 TABLE 22|Bl Acore Conpetijtion
Epi tope O assificatipn of Certailn Anti} CH#29Antli bodi es|{Of The Inventign 5

EA5 5C3 LOBY/ %. .1, 21X4. 1 %% §_5. I, db40 o6 Z21.Z. % 2328 1, LT 22111,
24.2. 1 23_5_3,fé3_g@_1 EAS ( X X BC3 X X X LOB7/6 X X XK X XX X
21.2.1, 22.1.15C323.b6.1X 23309.1 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

21.4.1 X

23.25.1,
23.28.1,
2421

CD40L X X X X X X

o
>

>
o
>
<

EXAMPLE VII

Upregulation of Surface Molecules
by Anti-CD40 Antibodies

10 [0280] We conducted a whole blood assay to determine whether the human anti-
CDA0 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



21.4.1 X X X 23.25.1, X X X X 23.28.1, 24.2.1 CDAOL X X X X X X EXAMPLE
VE Upregul ation of Surface Ml ecules by Anti-CD40 Anti bodies 10 280] We
conducted a whol e bl ood assay to deternine whether the hum@® AYE |

- ant i bodi &0 B¥0HKE® i nvention upregul ate the expression of Sw'rf/a@lﬁ/smhecul es
on B cells. [0281] Human or primate whole blood was diluted 1:1 with RPM
medi um and incubated 24 hours with variol&3concentrations of CD40 agoni st
anti bodies or 1-9 controls. Cells were stai ned for 30 mnutes (on ice, in

-. 3 and CDr71,
Lgfnga::g%mfe(r)(r:l al Ty avaﬁﬁ!\%l(ggctél? EE‘?%@??P %@Y%ﬁ%@ﬁ ?tgtgg%‘hts The
cel s were the@D®at CH2o pb@xtﬁueemm&\&twlaﬂ@xi&@e@@z{emga 48 oa gng On On a

- ber on ckinson). B-cells were identified by gati

Eécgr Ca0:3|20 posh%tg'&] @gil’ X1y ‘élétlﬁl‘i}’&%ﬁe@ﬁ m@ﬂﬂ(?eﬂlg)rmmerfahéd ;tgzimlt hl; gat e.

282] The ma 0 1
Eigtl b!)dy) angdn%garl]y)ii%gdofng%{a ERey dg@&f}g&%‘%oﬂé #Ptth%e Fﬁll ’(9 g}ﬁ?l ngfl es of
the 5 cl aidred qlmdunmuoﬁizm.11meahewshmwabler23.Tabl e 23. TABLE23
Upregul ation of B-Cell Surface Ml ecules by an Anti-CD40 Anti body of the
| nventi on Maxi num Fol d | ncrease EC50 (pg/ Mean +/- St. Dev. Mean +/ -
St. Dev. MIC 11 4.50 0.52 3.85 0.35 20077073028 | CAM 4. 52
2.42 15.3+/-7.3 CD23 69.9 +/- §.8 19,0+/-4.4 B722174+/-014 16.0 +/ -
21.9 10 [0283] W al so cond RTEE“ g ‘Pﬂ%ﬁnss%féacééﬂ@ﬁwwe whet her the hunan
anti- CD40 anti bodi es of therg¥ iz ! higpr essi on of surface

mol ecul es of ~mpRocyte-derived dendr i t L C Ce| |

Maximum Fold Increase ECso (ng/ml)
Mean +/- St. Dev. Mean +/- St. Dev.
MHCII 4.50 +/- 0.52 3.85+/-0.35
CD71 2.30+/- 0.77 0.73 +/- 0.28
ICAM 4.52 +/- 2.42 153 4/-7.3
CD23 69.9 +/- 25.8 19.0 +/- 4.4
B7-2 2.74 +/- 0.14 16.0+/-21.9

10  [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.

15 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,

20 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/m! GM-CSF (R&D systems). The non-adherent



Preparation of the nonocyte derived dendritic cells [0284] Peripheral bl ood
was collected fromnormal human volunteers. 3.5 I\/bnonucl eﬁ E@dg@were

i sol ated using Signa Accuspin tubes (St. Louis, gd RPM

nmedi a ( Gwases/Bizo Rockville, MD) and placed into t| ssue Gidudoe/3kdoasks at
5 x 106/M in conplete RPM nedi um (containing 100 U nm
penicillin/streptonycin, 10 nM HEPES buf fies, -2 rnMglutamne, 0. 1 rriM
non- essential amno acids; all fromGbco BRL); and 10% fetal calf serum
(Hycl one, 20 Logan, Uah). After a .3 hours of incubation at 370C (5% COA
non-adherent € 51%efe\lb‘?fbls?]éWQVWGS}&ﬁdartqﬂ\étllﬂzeé@F monggyte degyeddeadritisicads

sel ection col eanal, s were
washed with R négﬁl?rlr% ﬁ%ﬁgﬁtgu a(%tlrél bﬁdhaygclefr?glg?@{gg{og%?gﬁénedi um
suppl ement ed wiyp$in 1EDTA mhd ulilized 1(1|§&15bmy3111tenmplogrmg diberemy monoGeCSF ( R&D

SH1S wer ot nAPRLG R g Hudhe ie aof A e i RS SR BV Puoq
dendri ticgcel hgreﬁﬁm): ekfiessdbn ofddPeEh J‘H‘c%txﬁarkg Stht G0 Qieﬂdéae&&{a}—mee' s

were renoved trypsin EDTA an Ized In expe nments enpl oyl ng
adher ent rmnocylﬂwere cpﬁﬁ&ﬁ]wiﬂfovdmuscnnmmhmshéragbﬂnet anttbod€D4ddr 48472 bodi es

of the i nvent r te t essi on of t he
nonocyt e derl dé”ﬂ?" %é(s quupg rgit%ppﬁqee@ %ﬁée@wau ons
of agoni st anuybpqaveg EDiag 481 EDE3NAAE collehs amaaeau%wr&ﬁ@auaeaut es,

on ice, in the dark) for HLA-DR 7- CD40 and CD83, using
commerci al | y avdbadxiseegentsydhe eeltsonere dnerl mlmdpnb&w&é‘agbm@ecfﬁhe cells
were the anahyé sog a FACS-Cali ber (Becton 10 Di ckinson). [0286] The

maxi rrum i 3 ¥ of median fluorescence (at :1:91 Aglm antibody),

and nean EC50 [0f863i nmxu@hﬂﬁmmm Plcrdabé o Pk BBreddtinkd ieﬁg St he
claimed invention (21.4.1) are shown in Table 24. TABLE24 15 Upregul ation

of Dendritic @étlbo@mrﬁid@eamﬁ%n gbénedpisingongrnfithecmtisCR40iaptibgdies of the

| nventi on |\/B.XI l.nc / an +/- St. Dev. Mean +/ -
St. Dev. E‘I‘?e‘? -g'gt.‘%“ Qﬁ%if)ag%ocﬁ% gl%l?l%z /- 42.2 233+/-262 | CAM
10.4+/-4.8 241+/ 140 B7-2 21.9+4/-9.4 71.4 +/- 44.4

TABLE 24

15 Upregulation of Dendritic Cell Surface Molecules
by an Anti-CD40 Antibody of the Invention

Maximum Fold Increase ECs (ng/ml)
Mean +/- St. Dev. Mean +/- St. Dev.
MHC I 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 pug/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 pg/ml of the anti-CD40 antibody. The results of this



(0287] W conducted simlar experinments with B cells and nDCs using vari ous

20 anti-CD40 anti bodies of the invention and additional r K§d We
nmeasu ) expression of B cell surface nol ecul es ( E?I ?%M B7-1,
B7- 2 %‘ﬁﬁ"%ﬁgy" YT coag

) as described above but using 1 lig/m
antibody. The results of this experinent are presented in Table 25. W
neasured the expression of dendritic, “cell surface nolecules (VHC 11,

| CAM B7-1, B7-2 and CD83) after 72 hours as 25 indicated above but using 1

lig/m of t

& etittieht &£D40esanteti indybleTite Tabig 26 260dhotwhths f@ld8nddkkse2® WO

03/ 040170 PCT/USD2/ 3610

devi ati on.

TABLE25 5 Upregul ation of B-Cell

| 7 - 41?%1? e_xP,eri ment are presented in Table 26.
Tabl es 25- 2@edipptensityridt sfandard dgWation, nedian intensity +/ - standard

Anti bodies O The Invention MHC C asp
(CD86) gDZS B cell Bcell Bcell B

1.7+/-072 1 2 +/-
1.0+/-0.04 1.0+/-0O.1

34.8 22.1.1 1.4+/-0.

0 4 5.64/-

Surface Ml ecul es by Anti-CD40

£hGAM (CD54) B7-1 (CD 80) B7-2
3.1.1 3.2+/-2.6 1.3+/-0.2

cel |

iregiigids g5p:CellSgtge
£y C t The|ln

0a1¢€

/- 3.
e

1.34/-0.9 0.94/-0.5
0 1.9+/-0.8 1.8+4/-0.7
-0.2 23.5.1

1.4+1-0.5 1+/-0.2 1. 4+4/-0.6_1.0+/-O01 1.1+/-0.2 23 .25 1 2.5+4/-1_.1
2.5+/-0.9 1. 6+ {MHQAChss ID | ICAMCD24)3 B24. (ZD 8Q) 1BI-2/ (JD8)1. CBL30. 2
1.8+/-0.6 1. 0+/{O1 Bedl/-0]{4 2Redd. 1 1. Xke. 2 L. OB AL) | BaD b
869;/ +? 201;.;.*1/ ) CL}’ %.;;3;'/—52‘.}56- ’ [ll.ﬁ”-l'fl/-'(}.zgl lujr:7E{|-/lf’lQ.I2i LU "'1.2--};!‘-?’();4”-5%6 Yz 4+ -0.2
. - . L N I
Mol ecul es ?1%\11{# ]"ﬁglzg-\?‘.h {}gd gg— /'g?'b‘!'. e 3‘9%[:* Pon Llrvfﬁ%}‘&@m“@ﬁ&k ( CD54)
B7-1 (CD 80) B712 (CDB6) OCD$3 5 b Oc, DG DS DC 215 +/-
4. .6 +/- 3, 0 +/- 3. 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+/-02 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 1.3+/-02 [(43+/-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 4+/-0.2 1.0+/- 0.2 1.3 +/-0.6 09+/-0.2 [(1.1+/-0.1
24.2.1 1.8+/-1.0 1.6 +/- 0.8 1.1+/-04 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
I ICAM (CD54) |B7-1 (CD 80)| B7-2 (CDB86) CD83
DC DC DC DC DC
15.2 +/-
3.1.1 4.4+/-24 1.5+/-0.7 1.8 +/- 0.9 23.7 +/- 33.5 18.2
10.8 +/-
21.2.1 1.8+/-1.3 1.5+/-0.9 09+/-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 4+/- 13.3 49.5
12.0 +/-
22.1.1 23+-12 1.6 +/-0.7 1.44/-1.0 163 +/-255 17.0
23.5.1 23+/-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 33+/-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




15.2+/ 3.1.1 4.4+/-2.4 1.5+/-0.7 1.8+/-0.9 23.7 +/- 33.5 18.2 10.8+/-
21.2.1 1.84/-1.3 1.5+1-0.9 0.9+/-0.4 7.4+/-10.5 16.5 48.6+/- 21.4.1
5.0+/-3.8 3.7+/-1.4 1.5+1-1.1- 12.9 +/- 13.3 49.5 12. 008220512086 2. 3+/-1.2
1.6+/ W0 @3/04047%/ -1.0 16.3 +/- 25.5 17.0 23.5.1 2.3+/-1. lgcﬂfugo*‘zl/s(,%ﬁ
1.1+/-0.6 10.7 +/- 17.5 9.2+/-11.1 13.6+/ 23.25.1 2.1 +/-1.8 4+ -
1.1+1-0.5 3.3+/-4.2 28.9 18.3+/- 123.2861-1 2.4+/-1.7 1 2.7+/- 2.1 1
1.3+4/-0.6 1 10.6 +/- 17.5 1 22.6 1 AUG 20 WD 03/040170 PCT/ US02/ 36107 126
10. 6+/ - 23.,29. 1 2;0 +/- 1.p 1.2+/-0.4,0.9+1-0.5 ,8.4+/-10.6 13.1 31.2+/
24.2.1 4.7 +/- 2.1+/-1.2 3.8+/-3/8 56.6 +/-| 95.8 2 8.4| 1088%] Table
27 conpar eq 3%‘%1 u 2@g1‘/tét5i n1A 4 suPPabeOipl et ed 106 dendidBtlic |cells
over B cellls in terns of the ratio of |[the nean-flold i ncrease an2d¢ndfritic
cells over24hé npdf-feBd | nQrlease.2on|B3gekl 8.8 TABEB27- 98Br p- oggat i oh of
Cell Surface Ml ecul es On ndritic CelTs Over CelTs B7-1 B7-2 - C
Class If ICAMéCD54g (17CD80) (CD86) 3.1.1 1.08 19.40 1.38 1.15 21.2.1 1.01
7.37 1.49 1[0288] 27ablg 27 compares tigxupre@ilatiorydf cePlutfade tholdulks irBentiriit 1. 44
23.5.1 0.83 . 2251 6 2.57 85 0. 0.71
10.81 2.16 7 g?é %f?@%‘.nf Si%aBe Eﬁm Teé%ffdg&mze%eé’nzf@ “%?FJHE 64 1.35
EXAMVE VI | | over the mean-fold increase on B cells.

1.0

5 TABLE 27

Upregulation of Cell Surface Molecules On Dendritic Cells Over B Cells

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
21.4.1 0.77 7.04 1.37 0.74
22.1.1 1.18 16.36 1.61 1.44
23.5.1 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
24.2.1 3.48 52.30 2.64 1.35
EXAMPLE VIII

Enhancement of Cytokine 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 mdhocytes 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



Enhancenent of Cytokine Secretion 10 [0289) W conducted a nonocyte derived
dendritic cell assay to determ ne whether the human anti-CD40 anti bodi es
of the invention enhance the secretion of |1L-12p40, |L0®RAUI®O 20060 | L- 8.

[ 0290wOh&osmombcyt e derived dendritic cells and the adhereosorsehpcytes were
prepared as descri bed above. Cells were cultured in the presence of an
anti-CD40 15 anti body of the inventi d#®721.4.1) or with a anti-keyhol e

| i npet henocyanin (KLH) antibody as a negative control. The cytoki nes were

ctudi es. (sePTisPRiERR IR RuA7 oA R B RS B VB ) e
nonocyt e destnrumtedjerlﬂﬂrawhml 0falg/ml LPEdSRsha)j 1000tUVen] aPNyWRED S)stnd)oF € CO-

stinmul at ed WI elth 100 ng/m . LPS (Sigina), 1000 Um IFNy (R&D
systens) or2> R“gEDfMStF%&D syst ens. [0291] The anti-CD40 anti body

enhanced Iggﬁ?lgllandé ggléﬁgng@aﬁpgodaj_m?j t4b0151_‘1 7 %%’HL ocyte derived

dendritic erent non presen finther
enhanced t hpeoductidndn both rmdnolcjctel@p#é@l amﬂritic-cwpm adbetent nionoeyred. Tievel s of

t oki det t ant f dendrit |1 bat ed
W h e i FotBe CERES Birtnen ergmogH (B pE Rk S Ell GO Ao 207 B NS are.
present ed ' n};ﬁgﬂll é@OP’%qolguced rdggeé: ke BI@P aﬁts?oqr gs the

principle cyto nes r|t| c s or a heren‘% nonocyt es by
1 Ag/rnl ofmsatbawdtwnh W@tmﬁqohudymﬁfboﬁbreantmﬁhm |Rnpre(saﬂtatlve fepultd are 100 ng/ mi
ant

LPS. As sh i Fi 3, ,th h, d I.L-12p40
product i gn%eh{} I %(uﬁéﬁ&ﬁlapp b%‘F?I@ ane gu? {rﬂglgpgn eéﬁﬁ%ﬁﬁlf’ed
I L-12p60 pregfbkeddsPRodire ggen&ﬁf&%n& lof a@ifdrdr® pﬁd&gﬁf@?b?ﬁ%%ﬁﬂpgp@ got i bOdy

and 100 ng/mM LPS. 15 TA 28 Enhancenent o 2p40, and | L-
Secretion @Y4Qanthody-ofiednyentiobdy.4df) H-hOI ng&mhLPSmAfrshaWWBnEghm uced

cyt oki ne |1, Type i bady, LPS | L-12p40, EL- 70O EL- m 100 pg/ M
pg/ M pg/ 5193 %%ﬁTcégh&P‘i?‘?‘%/dé’ ?‘E@E"éﬁ‘ﬂgﬁmﬁ‘g@%ﬁ higapy dgﬁg‘&wl 1200 76
1200 anti glisl rightePlidkaeNdhanced 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 -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



anti-KLH 200 4 150 Adherent 21.4.1 ND ND 7000 nonocyte 21.4.1 + ND 425 ND
anti-KLH ND ND 400 anti-KLH + ND 30 ND ND = not determned 0 8 AUG 2006
WO 03/ 040 170 PCT/ US02/ 36107 - 128 [0292] Sinilar experi fhBnAlG 2i6e

per for megyoigs/ngifoul tiple anti-CD40 anti bodies of the invepd 83808
nonocyte derived dendritic cells were prepared as descri bed above and
cultured in the presence of various concergg ati ons of the anti-CD40

anti bodi es and were co-stinmulated with 100 ng/m LPS (Sigma). The |L-12p70

in 5 the super nt vva nmeasured at 24 hours hy ELISA (R&D systens). and
the for each [Q%ﬁbo%‘?“ @’?ﬂé%e”ﬂ%Wﬁerﬁ% aneéﬁ%‘ngé‘%ﬁmﬁ@ agh- C{lﬂ%ﬂ@; peflietrent s

' Donar 11 ¢ QLB Thepihigyics ’5’@9ES@‘E“WC“%&*%*F%W%@?#@ "

21.4.1 0.3 17%bovVoOadd crfiBirdd 1h the ﬂ!reiéx(be]cﬂ‘&@no%c@ﬁerﬂtraﬁoﬁs 6fihe 260-CI28 5.1 0.1

676-1112 24.2.1. 0,2 754- 3680 1.0. 32; 1404
23.29.1 0.1 g3libeyes and werp cg-ghim ?}8‘1@’7‘%‘ %Z@prgﬁ aét SP%H} BB7LBI | ity
of the anty - CfOsiathdeaf wWas neéasﬁleé at 2 BBk QP ELQSASR@Qﬁ'Qﬁ‘stérHQ 2@Ehekkon of

| FN-gamma from T cells in an allogenic T cell/dendritic cell assay. To
performthis ssechgntibpdydi(ss “@ﬁdemmcslt &he wsnlis pEibE axpativierdsaretpeesented

peri pher al blooq,g eal thy volunteers. Monocytes were differentiated into
dendritic cel I'8 '& "t he above-described nmethods. | x 105 T cells ~btained
from

TABLE 29

Enhancement of IL-12p70 Secretion

10 In Dendritic Cells
DC IL-12p70
Antibody ECso Max
Clone ng/mi 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. Afier 4 days of culture, the supernatants were assayed for [FN-gamma
20 secretion by ELISA. The results of this assay are shown in Table 30.



an individual were cultured with | x 105 dendritic cells obtained froma
different individual in the presence of an anti-CD40 anti qt)ﬁy of the
invention or a control antibody. After 4 days of culture, éuﬁum nat ant s
Cwere assyOPIHOHMT FN- gamma 20 secretion by ELI SA. The reseCT/AS@i36idTi S
assay are shown’in Table 30. 0 8 AUG M W) 03/040170 PCT/ US02/ 36107 - 129
TABLE 30 Enhancenent of | FN gama Secretién - by Anti-CD40 Anti bodies O
The Invention Allo DOJT IFNy Antibody EC-50 Max Cone Pg/m pg/m 21.4.1
0.3 212 22.1.1 0.3 110-180 23.25.1 O0.BABBR-232 23.5.1 0.2 150-240 24.2.1
0.2 111-194 3.1.1 0.1 100-195 23.28.1T70.Z120-190 23.29.1 0.3 134-150
21.2.1 0.03 230-256 5 EXANTLE I X Induction of Inflammtory Cytokines by
the Anti-CD40 Antibodi es of tHybanqepeent pOIFN-ga@ntia Skatetiondi es 10.8.3, 15.1.1,
21.4.1 and 3.1.1 were test oy Anti€<CDdDAetibbdiediOf The meoliome r el ease assay
described by Wng et al., 17%ei-apeutic. InnnunoL 2:183-90 (1995) to
determne if infllammatory cytokines are i nduce_gngbd/@w tibodies at 1, 10
and 100 Ag/m concentration. No sijgnificant release o F-a~ | L-10,
| FN--y, or 1-L-6 was Atgwdyed wi tth t heseEGnt i bodi es at theMaxdi cat ed
concentrations ijn bl oodCloneom 10 nornal dghats. 15 EXAMPLEp¥miinhancenent of
| mmunogenicity of uéil"' 1L| ne Jy DY ANCT- O AntT bodi esgi[llgizvﬁ]—‘CDer—
positive JffOYE [cel Fs="(CATCC CCL 87) (" cells") were c ured and
mai ntai ned in RAM npedijum JI YOYE|cel | § ywere incubated fjqp.j26 hours with
20 an anti-CD40 jantibody of the invention (21.4. 1), or with an isotyjpe
mat ched 23.2571 0.3 180-232

23.5.1 0.2 150-240

242.1 0.2 111-194

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



0 8 AUG 2M8 WD 03/040 170 PCT/US02/ 36107 - 130 antibody (anti-KLH), in
conplete RPM nedium Cells were then washed and treated with 25 ing
mitonmycin C (Sigma) / 7 i media for 60 min. These cells wBBeAlG306

i ncubat eWQWPYM0180l ated human T cells at a 1: 100 ratio f dCTeUSbapsicat 3 70C
(5% C02). T cells were then collected, washed, and the | evel of CITL
activity 5 determned agai nst fresh chrofBfnr51 (New Engl and Nucl ear,
Boston, MA) | abeled JI YOYE cells. Specific CIL activity was cal cul ated as

% specific ¢ i S={ eyl ysi ( - n i

(epm))/ (t ot al X@%%?@F?H@#‘s é"?“ps]%tc‘?n ane‘&‘ﬁgﬁ‘g‘iatg?@f%%(tg%’{n%&?%ﬂgeS] As

Figure 5 il | ugtated esth 25nmg miitontadd) CaSigrha)dy7 maf mietira fone@niin.oMhdsdtelds 1) 10

significantly enhanced {he i mmunaogenecity agajnst Jy cells treated wth the
Ao oy VM

ant i body. EXAMMERSH MCEAMAR Wit RlAtRdyman looadisat #4: F0irplip & Gdaveat 3Gkt e the
ant | -t unor acidgidoy) of chillewaRthel TtRcatkhgdh e o 1vRAer L aepapslance wi th

the i nvention, we signed a SCI| D-bel ge nouse no to test the in vivo
ef fect of 5t hedentmibed ygansttftash chgpnownht] (NROBhgludd Niotleam BbsSa) BA)ei ge m ce

Use. Ve i nj octBAe JRRDYEr el BREGIOF O FRLy pecslenleloae o seasket ) ksor
cel |5 (ATOC ColuRUBMaRgEPI9(ctn ikl I01{TSh OBt AE o (o oo

cancer cells (AT . 3 prostate “ce CRL 1435)
subcut aneousl yseontaneouhewolysst(con))of | X 107 Cel I S/animal. hi sonme cases,

we injected T cells X 105), and dendritic cells (I 105) fr sane
humlanJ donor a{@ﬁaﬂ M%@&%@%@‘ng%wwﬁf%ﬂ %lblofjé’ QEE%dn%‘%?tlﬁﬂgﬁ'%)gio
antibody1of t bignifiRusily blinced th%ﬁmhﬁﬂb?ﬁi%cﬂ?h@ﬁﬁﬁj?%ﬂéQéatécﬂmthtﬁ@—H)_, 25
intraperitoneally, inmediately prior to tunor injection (one injection-.

only). We thenfitedssured tunor growth. Specific experiments are described
bel ow. [0299] In one experinent, we injected an anti-CD40 anti body of the

invention (21.4. 1), or an isotype Ec:gptrol (anti - KLH),
intraperitoneally, at a dose of 10 ' iately prior to tunor

injection (one injection only). Th \BF (9 (III s (Daudi cells) were
i nj ected subcutaneously at a conce i 107 cells/animal. W

Vrr\gagg/r ggoaggo :E;&#/tlﬁé\%(% %&grf%%siii%%eﬁhg ztmtgj—?l}/n?orlaz:tivflf}g of &x% ’antzl-]CDg(? ant1 %dféLsJG 2006

15 made in accordance with the invention, we designed a SCID-beige mouse model to
test the in vivo effect of the antibody on tumor growth.
[0298] 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), CDA40(-) 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 10 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,




26, 27 and 28 after inplantation in the presence of human T cells and
dendritic cells. As shown in Figure 6, the anti-CD40 antidng% i nhi bited
tumor growmh b about [60] % [0300] In another experinmenty Gi XPct ed an
‘ant i - CDAOWANBHBTY of the 5 invention (21.4. 1), or an i sopgpRIsIBSdhed
~control (anti-KLH), intraperitoneally, at a doge of 0. 1 ng/kg, 1 ng/kg or
10 ng/ kg imedi ately prior to tunor injectBdn-(one injection only). The
tumor cells (K562 cells) were injected subcutaneously at a concentration

of 1 X 107 cel bg/an -1 i hent we inject cell 5.x 10)
and dendritic gg’lﬁgﬂ il 8‘)3%%1 B@%ﬁégﬁéi@fﬁgeﬂﬁﬁ:}{%&% Céisc?ﬁ]& ‘fﬁ“gﬂ“? he
tumor 10 cel | scell Aesowndd Figret, geemilCDao Ml Refisiedl Y grdwith b}9, 20,
21, 25, 26, 27 an?§(ﬁ8 after inplantation. As shown in Figure 7, thé

anti-CD40 anti B H*bited tumor grow h by 60-85% [03011 In another

) , o . 0 i ) i n i 21.4.1,
e

i ntraper i t Bneairvgntiom{di. B, ef 3n faviype pi@cﬁedﬁfﬁﬁtrd)lr(hmg, {Rgetitthedty, aha

only). The |soa efgl?lt ched ﬁont{{ol ati ﬁody and anti body 21.4.1 were

injected at a %S‘E‘?é’ Tgﬁ% gaRt 1 immediafely priny t@tumor igisetion (gnect ed

at a dose of Linjfidn AILTHE o8RG oS (R5EOCNSTHERSni oA chtiREnchBh Sy § K562
co tion o

cells) were injected subcut ane7ousl y at a centr
cel | s/ ani mal . ¢oncemiraiamqfdri k@ recllslenimal.ebt this ckperinkst Woinfeckél T@BI1Y (5and

dendritic cell 1 105). fr t h nme man qgonor al on ith the tunor

cel | sl. I\/\é then?@ggépgﬁtﬁﬁ&ﬁ%%m}ﬁ%m H’léémeg@fr@nﬁonﬁr Og&wéﬁlttb? mn’lljor

i npl antation. celike Wesithbite®furtdH SoRitRglh Hﬁ[syersaa{t%a?@ﬁmi o Fiigg&%% g7and 9.
u X

Each point in the figures represents a neasurenen “on ant " hdT Vi dual
ani mal . [ 0302] and2&aféeriwplasigtioni deshpwnen FiguecT,atle anti-@i40- G804 @ fhitiedy of

the 25 inventi 1. n i sotype matched control (anti-KLH),
y°,(r ?BT?“?%@M %@é?f?'

i ntraperitonea prior to tunor injection (one injection

only). The ant030tj e%n wRitker ekpérafititwatinjacte®@aeai-cha0Qnfibo 0. 001 or
0.0001 nmg/kg. The tumpr cells (RaJi cells) were injected subcutaneously at

a concentrat i ofveatian R11otz 2820/ 19111 Ahlor an gsotypermatalnidmantrol (setitALEYt ed T

cells (5 105; riflCa: (1 x 105). fromthe .30. sa h n donor
al ong wit > h_em%rﬁﬁr%?toge si. béd@t%ynps nﬁ%&% ﬁ'fné?f 1%‘@%?“%8\?&%“% Qr}ﬁy%mper s at
day 28 after iisplypetmitdhed coifingl aneibodyt éndofntibbds2 XSk Ectad 8t DadseAPF 20
WO 03/ 040170 PCT/ US02/ 36107 - 132 shown in Figure 10. "Each point in the

figure repr es_eWﬁgn]a e e 7P I a1 bl warninjedtetliata dose odil, 0.1 0B0B]0.001 yet
anot her experi G600 1Rg/ K3 %E?ﬂn&nce?lgt(k'S%gls?Welrebfr)xjdééte%fsu{)Quetaneously ata

concentration of 1 x 107 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



invention (21.4.1, 23.28.1, 3. 1.1 or 23-5. 1), or an isotype nmatched
control (anti 5 KLH), intraperitoneally, imrediately prior to tunor
injection (one injection only). The antibodies were injectgg ose of

| or 0. Ilwwpddkgoi7éhe tunmor cells (RaJi  cells) were inject ﬁ@yiﬁ?ﬁ Lgneously
at a concentrati-on of I X 107 cells/animal. W then neasured tunor growth
with calipers at day 28 after inplantati-om32lhe results of this experinent
are shown in Figure 11. Each point in the figure represents a 10

measur enent from an .i ri;di Vi gga g?ni mal ., [0304] In yet another experinent, we
i nj ected an ant $2°FB4D EHF HEdya6R PRRR iTepregents ymeaswrgmeony from apr 3.

1. 1), or an ispHwi@alehiged control (anti-KLH), intraperitoneally,

i mredi ately prior to tunor in ection (one injection only). The antibodies
were injected ai0383dobeyatfndthemdrpgrinmehe welinjerted eh laati{@I4Y dntlhod oF tHd cancer

col 1 5] antmal | VEPHRadad It 2aeR it s 2uET) ah an iehwemstehedsonsol s 105)
fromthe same KEPB,Qn&Wo&EH?,QnmrM&ﬁQeI}r?)g& Wgﬁlﬁg%?%oﬁ]%ﬂé E}gﬁ%ﬁaolsnx);)ed

tumor growth wth'calipers at’day 39 a
Figure 12, all ‘bifc antibodignmictsoidiestediathidose efil br @astg/kanThe timbreellg(Rajt h.

o el [0305] 1os] LB RisFRa FRE RPNt A e RRad 1 Olel /el alia body
of the inventiisn t@asukted timor @rovdh willoEARRrs M deH 28 aﬁ&!qitrﬂn[ﬂ e T

intraperitoneally,  ~immediately prior to tunor Tnjectio one 1 njection
only). The anti hisespoment argshevmdn Fagure 1doFactopoint mghk figureFhapresamos cel | s

(PC-3 pro te ra. 25 inj.ected subcutaneously at a
concentratsilgn o@gﬁﬁ&ﬂi@%@gﬁlﬁgwcﬁ?ﬁﬂwit hen neasured tunmor growth with
cal i pers at day[0304Jaf Ireyet angtheExpbii@bnt, A iHBOAN ah Bnti-CTMY St .
anti-CD40 anti body |nhibited rogt ate tum)?J growt h Ey aboutl%égx/gﬁqﬁﬁach

point in the fi@ﬁ?@loﬂéﬁ}-éée%¥-59d, piehid).arentsotymermatnheéchatingiot| (sati-EhHyal . 30

0 8 AUG 20 WD 3 - 133 EXAMPLE .XI 1 Survivyal of
SCl D- Bei ge M celgﬁén?e g@ﬁegllgﬁ%%}}géﬁﬁé%ortu&quugect%ﬁgow gﬁ?"é’(ﬁ?n\ﬂ"i% %ﬁ'@

Anti - CD40 Anti bodiibedieOiveiEiajebredant doge of 088/, MheaMabheN1sgBEYTA BRAL, We
injected an anti-CD40, anti body of the 5 invention, or an isotype matched
(one i nj ect3 on)°388?¥t°FB$a),W‘?rﬁi‘B‘é°§%4 subgRiaaequply atiacqreanizatien of pxildy to t unmor
injection. The @ntiRade i1 SR do 3 0,5 /kg. The
tunor cells (Daudi cel lls?Véng{egte:dﬂ gﬁcgsggxi tr?t raveéﬁegglg{“f/&%%so(g xd%osgﬁg%‘ftﬁg x 106
cel I s/ ani mal . \semtetwmeansionowalongiivith thestumarcells. We tisdnomBasufedtumior erokith

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-KLLH), 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



al |

injected 10 tunors by at |east six days.
Q antibodies in the different solid
 Exanpl e XYO 410 31 sunmari zes the in vivo anti- tunor ackCT/Use2/3fio7sonme of

the anti-CD40 anti bodies of the invention in SCID m ce.
table lists the ED50 of the anti-CD40 ant#+Bddfes in the Daudi

the anti -

t unor nodel

Anti bodies O The Invention Usiniz D gkar

m ce Antibody CD40(-) CD40(+) Rali

& T/ DC sub- sub sub- sy RAPSLSCEIL
AtedW

(mg/ kg) (no/kg)
23.25.1 ~:

1.0 ND > 1.0 N®308] 1Im
09 ND >.1.0 :5.0
| 048 5H9BRT 5159}

Affinity Constaigdibtk) prdfr t5ithdr BN AR

1.0 0.1

23.29.1 O.g

2006 WO O

(rng

byl

of the anti-CD40 anti bodi es tested prol onged the survival
[ 0307] Table 31 Iisés t he ED50 of
dl & AYGS08 bed in

[0308] We perfornmed affinity neasures of puri

pl asnon resona®icdl
manuf acturer's
anal ysis instru

S e QU

t unor

of mce

I n addi ti on,

descri bed above in Exanple XIL TABLE31 ED50 O Anti-CD40

LE b

Vivo Tunor Mdels in SC D
K562 & T/ DC Daudi

@@ﬁys (ng/ ko)

U \ID U ND . U IND~=* —U N\, .

atlod experimen, we ifjefled an 23-ZD4D antiboy HiRK2: 1.0 0.1
:5.1.0 ND ND ND ND= Not Done 8 AVG

Qe IgBgiR) gontp], intrapsritangaliat i on of

bt aRAGAYD AR by il °

ThetuBlotcolle(TxadDcellsh wermimfectedfimirdvenbundy hhedose

cific interaction

e
§\I‘F%f1‘P -8 shgrern lgpisddur e

mol ecul ar i nt esla6f the Bt @D4D 4dvoaRE$Red prolonged the survival of mice injected

10

15

tumors by at least six days.

[0307] Table 31 lists the EDsy of the anti-CD40 antibodies 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 EDs; of the anti-CD40 antibodies in the Daudi

systemic tumor model described above in Example XII.

TABLE 31

EDsp 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
culaneous  (mgkg) | (mgkg)  (mgke)

| (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 21.0 ND >1.0 ND
23.5.1 >1.0 ND =21.0 ND
24.2.1 >1.0 ND >1.0 ND
3.1.1 0.02 ND = 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

IS system c

0.01 ND >




10 chip. Changes in the refractive indices between two nedi a, glass and
car boxynet hyl at ed dextran, caused by the interaction of nplecules to the
dextran side of the sensor chip, is nmeasured and reportedJ QasAUGhzamges in
ar bi trar o efectance units (RQ as detailed in the manuf aatwuosie/s107
application notes. [0310] The carboxynethyl ated dextran surface of a flow
cell on a sensor chip 15 was activated-by3der-i vatization with 0.05 M

N- hydr oxysucci ni m de nmediated by 0.2 M N-ethyl-N -(di methyl am nopropyl)

carbodiimde for 7 mn. CD40-1g fum&g@mmscri bed in Exanple 1) at
a concentration of 5 ~tglm, in 1 , PH 3.5, was manual |y

injected into the flow cell @Det@miinitRdnods AffthifyrCohsana (Kepval ently
irmobilized to the flow Gﬁﬁdll)asﬂﬁﬁﬁﬁ%ﬂﬂ@b@bﬁqt%aieéBé mRegt of RUs. 20
Deactivation of unreacted ydroxysuccrni m de esters was perforned using 1

M et hanol am ne hydrochl oride, pH 8.5. Followi ng i mobilization, the flow
cells are cleaned of any unreacted or poorly bound nmaterial with 5
regenerati &n i (3081 dMe perfprntedsdiinity S@asrveNafGhirifredidntibodiesaby surfamsel i ne i s
achieved. Flow gell 2, a high. ng|i syrface, nmeasured approxi mately 300
RU s fol | ow ngpg’ﬁq"f"ﬁé%soﬁ%cﬁgﬁsﬁﬁq‘gﬁ%X%ﬁéobﬁqu‘lﬁ ?l?oévmg%edensi ty
surface, neasupRdupRRi@xd pRtRbk. 150 RU s. For flow cell 1, the activated
bl ank surface, 35 41 of 10 mM Na acetate buffer was injected during

i mobi | i zat i on[399p| atke Biosersor hwspecHiovinterattionangbysisansimunent P moreyarsed y
450 RU s of i nygpbj Li 4- 1 an irrelevant dritigen control. 0311]
Adi | ution seri %P%F péagsg-ho%;rhﬁ%ag tO\KB%aSB"I:eerB%ﬁgﬂaf e BﬁﬁB@RﬁMgﬁFIbﬁq[’ range
30 of 100106i g/ 6hipt CTHindesd@/thd refictivad ihdicegBbetwbBe twoWealacyRssAldat 59l / mi nand25
pl of each concentration point sanple was injected over the sensor chip,
with a 0 8 AUGcabowymeipyle: trag cpsedbsthe g8emetion ofigslecylegtortbe dextoam
injection of 5_~tl ch tration of nt i body
i njected. The g{a8f%ség%dgcwfﬁqggg%\ge@ﬁé%&u@ta}%%ﬁ .661%81'?’3 yée_:t?ecfaggiz]

In reverse ori enitaR G askiengled én &)enﬁdiﬂwf@d”tﬁﬁr’stabﬁli@d%hh@@h’. 21.4.1 was
i mobi lized to thgbsensor chip surface using the protocol described above.

Anti 5 KLH was[QdE8Y ddegaphoxympthyiated dradrm sirfpeeces a fiove celhen gsensoceln- | g
fusion pretein i Ih ks : hat.| . .~lg/m to
0 %10 D7 B s Ml BPAGH el G 008 M N R RB R Blac Tt BT 10
anti-CD40 ant DBddiN=thyi-N'Hdimethglantindproeyl) carbodiftAide F&27 mi® @DHO4IE fiysion

Measur enents For A ctii - CD40, Anti bodjes O The | nvention
protem? escribed in Example I) at a concentration of 5 ng/ml, in 10mM Na

acetate, pH 3.5, was manually injected into the flow cell at a rate of 5 pl/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 ul 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 ul 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



Ant i body Ko,
X 10-"
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10 1 30y 5

(1/Ms) Y

"ff (1/s) KD (M
10.8.3 2.22 xI Cs 4.48 x| O

3.1.1 1.12 x ()6 3.31 x 10-°

2.23 x 10-12 151163
21.4.1 8.26 x ()4 2.23 x 10-'
79 x 10-10 23.25.1 3.83 x 10-'

3.48 x 10-

RS2,

1. 65 xPQULU§N2B6ME x 10-12

3.95
83 Xx
9.55 x

23.28.1 7.30 x 105 8.11 x 10-5 1.61 x 10-'0 23.29.1 3.54 x 10" 3.90 x 10

-5 7.04 x 10-11 1 1; EXAAMPLE XV Ej 27t 6Re

- "gpRing of Anti-CD40 Anti bodi es

[ 0314] The bi ndi ng assays were done using Protein A purified CD40-hunman

193 Fc fusi QBeiphdi

Pfizer. The human CD40

cel l
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type | transwgirgfaiﬂereﬁf‘ SPFnagHR
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St ani enkovic et al.
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by r ezgitibbdigs afjthetpreseaninvbamge ant i body reactivity. To determ ne
whet her di sruption of the intranolec
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i nvention, pu

reduci ng (NR),
the 10 nmet hod of -

Angi-EM40Fepitodies OfTthetlevarioner e tr ansferred

RSBV 94 FertdbaiQth B ﬁl‘rzﬂlon § cloned at

lon protein was expresse
20 | neamﬂnddmmeﬁﬁfédTbe/éataPvastaaa}yzéﬁ vsihg/BTA eviieatipur3i.@ yofobarkhe f usi on

s a structure of a typical
abody kpdsletiant 277" ani no
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manmal i an

EMBO
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rified
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on

Menbr anes were bl ocked using PBS containing 5%

(wv) non fat dried mlk for at |least 1 hour before devel opi ng, and probed
for 1 hr with gach antibddy. _Ant] - 0 anti wer g detected using
HRP- conj ug g i h_u_q;&én( ogl ¢bul Benﬂ' E/Sﬁ) 0 di 1Xp (Mh: caf al og
No. A-8667 from 1513 gma) .| Mepbrghes vvere:;gq\&ei@ped by usbg ghhanced
Chemni | unm neScCence S

10.8.3 2.22 x10 4.48 x107 2.23x 1012

15.1.1 8.30 x 10* 2.83x 107 4.05x 1072

21.4.1 8.26 x 10* 2.23x 107 3.48 x 10710

22.1.1 9.55x% 10° 1.55x 10™ 2.79x 10710

23.25.1 3.83x 10° 1.65 x 107 7.78 x 10712

23.28.1 7.30 % 10° 8.11x 107 1.61 x 10°1°

23.29.1 3.54%x 10° 3.90x 10° 7.04x 101

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 anti gen 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

CD40 consists of four TNFR-like cysteine rich domains. See, e.g., Neismith and



(ECLO Arnersham Bioscience) according to the manufacturer's instructions.
[0317) The Western Bl ot was then probed with four anti-CD40 anti bodi es of
the inventign: 21.4.1, 23.25.1, 23.29.1 and 24.2.1 (1 ~tg/08 ApGf2ebg owed by
HRP  conjufdPdd%d%at anti-human 1gG (1: 8000 dilution). TheP€BYSIYBIOGF t his
experinment 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 J#$n-T educed but do not bind
reduced CD40, the antibodies, thus, recognize a conforniational epitope.

Bi ndi ng_of Ant i s£40 7 bbodlzes1be e iprbpl ot oS
[0318] The extracelTul ar regi?ﬁ of )CD40Kloﬁgﬁaﬂes o}&bf%kﬂggﬁq‘ﬁgéﬁég%éat 25
domai ns (ref er r@&d213 (200D JtampaioviSeiml., EMRQ J. 8i@#83vil 4 HO(AP&P)Spr ang, TI BS
23:74-79 (1998); van Kooten and Banchereau, J Leukocyte Biol. 67:2-17

(2000); Stamengols Sad-cnab¥pdaictd f23ictd 108 KABR canb Mg AT lpvs the
am no acid seque 50 3 4

i tigate th t i but i dj f t.regiqr .th D40 1ol ecyl e |
the® pr ecent at | JBETT t REAR B8 Ripeeuls® bl S3rDA s <ieh ey SR, “wer o
constructeds O dnidiks, A6t oNOr A D@ oRchial boiRRk26 v Bi éing akart, cdnthhlde TO

make the human CD40 del etion constructs, the entire extracel [ular domain
of human CD40 (atibady rertistyl-Todgyrmine wheibier disawtion oftheinaamsiecwht bonds,

G ont eth) by pOY avle el el B AR el Mg DA AP inaies e aggea
at 5 the C-ter ninRéltion plifedrCISFENIEG wRk leraed 58{@@@91‘8&@"E%mmﬁnder non-
TCGTCTGCCTCTGCAGT G- 3’ G%}%EQ ID NO 13 5) was used with differen

conbi nati on of rducipg R} of srduging{Ragonditioas.| SPERAGE arag perfomesst utheDa0

nol ecul es., Jhe 3! i . cl-onj i - [ I [.-d Fn
of hunan tbro HisiB8 bRl G4 Bt ol St R RISERN Sk bR
CCTGGGGACCA- 3' (&@HQ riftodelnlosd fjembiires. Mpmbrages wertblbeked uging FBScdptaibidg
domai ns of huma gD?(g was;: b' - TCAGIGATGGTGATGGTIGATGI GGGCA

GGGCTCGCGATGGT A2 3W/Y) gep ftrgrigdymilis foryat gggt Ignous befase dejacdeping apd grabedfer 1 D |

cAGETAACATOGTATCHERT B ey P RE D PImy D oaipt S Yeksoted sing HRR conjugete
truncated CD40 gdahAntivbumanyénmuadgidbulinsgy:sy@0alimxipneCaelbgiNo. 486603 6mceel |
|Lne using, e p heRlar (IVLEoReT), The SRI0.Ctt el on pr ot ef s
sequences of t hexq @.0Ahe8hAHi ORIt PRI BE Lo Winbhfhctul 4 Bstdtions.

[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.



20 TA13LE 33 CD40 Hi s-Tag- Fusion Proteins Del etion Miuitant: Am no Acid
Sequence (| eader sequence underlined) Human CD40- 6XHi SQB AUG 2008
M/RLP TAVHPEPPTACREKQYLI NS (full length extr

{BCTEFTETECLPC cel lul ar domai n) - “PCT/USI236107
GESEFLDTV\NRETHCHQ—lKYCDPNLGLRVQQ(GT SETPT] CTCEEGANHCTSEACESCVLHRS
CSPGFGVKQ ATGVSDTI CEPCPVGFFSNVSSAFEK SCETKDLVVQQAGTNKTDWC
GPQORITHI IHHH (SEQ I D NGO 139) , Human CD40 (D I -

MVRL PL OCVL WE(B31 DAVITo iRERRRAGREKEIDMS deldtlon @8 hiteiceChelBRRAMaVSRELEFTETECLPC
C—ESEFLDTV\NRETHCJ—Q—lKYCDPNLGLRVQQ(GT SETDTI CTCEEGWHCT SEACESCVLHRS

CSPGFGVKQI ATErmain| e PHH apsmgacits 11468) waomplifedAtorbuosh (31 edE0

A A | eader
cequence UndlrPLd aa%ﬂﬁ%é @%&84"“6”‘15?@” 4 a%&ib{&iﬁ%%éﬁéﬁi&ég% NS
I:S)ézl'D‘(IS'IX?:I'I' SCIJHHHHHH EQ I D NO iE {) 1‘]%%@% ess these gﬁnl\!d
del eti on® cong%erc@rifi@m% hé\]é‘w Ehde 8’ mmérbcfﬁﬁﬁésﬁ@"ﬁTGAﬁﬁb‘\@mﬁ'ﬂ vector

d t tl
Elrgt\rllls;E ;gtggg) Zggg(?g?{:el ines. e'sjg @ﬁﬁ%N@t\S@ nglge ﬁ%qega” ransiently

transfect ed 2@8binewdd sfmqymnm&immgmmmm@mmww&w@&s 21.4. 1,
23.25.1, 23.29 n EL| SA and Western Blot. [0322] ELI SA assays

1 and
were prefor rrﬁ’d’l‘ﬁgﬁﬁg @Eﬁe?ﬂ%‘? for cloning the Siptl- E@gthsexutaeﬁh'éﬁé?@m@n " oo
CDAIm &P S @FT Aﬁ{b@; u
SBT ;glr gg;l ant i bog{gégwﬁ:\s’&g Jérald 0g ﬁ’__}ﬁ ; ojrﬁg}o an - r%gge 10 CD40
pol ycl ohél aﬁfﬂllﬁi@'ﬁff eA(EBD’ MQIIDQ\I@&)IB@FTA&G% pﬂ!lll?ﬂlﬁs_eg t%glgge ggalllln”ls.])mgs ELI SA
| ate coating buffe constructs i
(F:)onf i rmed by %‘B?‘Eﬁf’fhwn%?@%ﬁ.“@ﬁ T%& Gg,qji,. ﬁﬁmﬁ@iﬁ@q&&@ cat al og
No. BAF 6325BGEOPEGAATOBYAT- SR q@?@d? ?ﬁ Nognﬁégg ﬁ% sl e
conjugated anti-H s (C tenninal) ant i trogen
46-0707) . D1-D2 domains of CD40 was: 5 ’-TCAGTGATGGTGATGGTGATGA
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
€DA40 His-Tag Fusion Proteins
Deletion Mutant: Amino Acid Sequence (leader sequence underlined)
Human CD40-6XHis | MVRLPLOCVLWGCLILTAVHPEPPTACREKQYLINS
(full length extra- QCCSLCQPGQKLVSDCTEFTETECLPC
cellular domain)- GESEFLDTWNRETHCHQHKYCDPNLGLRVQQKGT

SETDTICTCEEGWHCTSEACESCVLHRS

CSPGFGVKQIATGVSDTICEPCPVGFFSNVSSAFEK
CHPWTSCETKDLVVQQAGTNKTDVVC

GPQDRHHHHHH (SEQ ID NO: 139)
Human CD40 (D1- | MVRLPLQCVLWGCLLTAVHPEPPTACREKQYLINS
D3)-6xHis QCCSLCQPGQKLVSDCTEFTETECLPC

GESEFLDTWNRETHCHQHKYCDPNLGLRVQQKGT
SETDTICTCEEGWHCTSEACESCVLHRS

CSPGFGVKQIATGVSDTICEPCPHHHHHH (SEQ ID
NO: 140)




15 Binding of anti-CD40 human anti bodi es were detected with HRP conj ugated
goat anti-human 19gG (FC specific Caltag H10507), diluted 1:2,000. The
results, as shown in Table 34, indicate that nost if nog aﬂ% @Gth_e
epi t op¥ G &BPHIzed by mAbs 21.4.1, 23.28.1 and 23.29. 1 pc3/USBeaémwd in the D
1 -D2 region-of CD40 while the epitope for mAb 24.2.1 is |ocated at |east
partly in domain D3-D4. A human 20 CD40lP&bbit Fe fusion protein was used a
control to confirmthe specificity of the antibody binding. TABLE34 ]
[

(E:Elztg(AD {fnfl f@%% Bpagb 2) - 6) ?ldegkﬂnl%m@maéer spquepce upderlined)p3. 25, 1 +
+ + 0 8 AUG| 20mat@ 036 g80170 |REVRISIZISGLWGCLI TRV HE m@%&é@@bgm

CD40( Dl - Huneyp).g640s ) - 6Xhi e + +
antiEHis + 1 +) anti-Rblg ND & CD40 F n _constructs
al so were anal yzed by Westerr H W@PM@%@&I&GN\

Tabl e 35. The ELISA results qhSnWHETGHE HI‘HﬂHdSE@IQN@ d#lant i bodi es
21.4.1, 23.25.1, 23.29.1 and 24.2.1 1nvolves domains OO 5 D3, The results
al so show that the binding site for antibodies 21.4.1, 23.25.1 and 23.29.1
i nvol ve donai321Di Tioexpasss these humar OBMAdielefiosi copstofcts fité trmstrudé warel

Dol ot on Wt Sepetie MediozT b FSHE Vo s Srarsein ' gy ehed o fakous + +
13.25.1 + + stﬁBl.e%ﬂd TrahsientlPtrandfected 293Fadelli litdsS The Supernatants from
5 transiently transfected 293F cells were analyzed for binding to antibodies 21.4.1,
23.25.1,23.25.1 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 CDA40 polyclonal antibodies (R&D catalog No, AF 632) or goat anti-mouse

10 CDA40 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

21.4.1 : + + +
23.25.1 + + +




Anti-Rblg ND ND 10 Binding of Anti-CD40 Antibodies to Muse CD40:
- W& set out to determine the ability of antibodies 21.4.
and 24.2.1 to bind nouse CD40.
anpl i fWVOPHHGH m-use B cel | s
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.29.1 involve domains D1-D2, and that the binding site of antibody 24.2.1

involves domain D3.
TABLE 35
Western Blot: Antibody Binding To CD40 Deletion Mutant
Human CD40(D1-D3)- Human CD40-6Xhis
6Xhis
21.4.1 +
23251 + +
23.29.1 + +
24.2.1 + +
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



chimeric proteins, we used unique restriction sites at the borders of CD40
domains at identical positions in the cDNA of both human and nouse CD40.
Various cDNA constructs of CD40 were generated using theQ EcAU8 2008striction
site awebhyo40eT9d of domain | (nucleotide 244, am no aci cedh)soansiothe Banl
restriction site at the 20 end of domain 2 (nucleotide 330, am no acid 94)
(Figure 17). [0328] Various CD40 donmi nsl®@re anplified by PCR and |i gat ed.
This approach allowed the replacenent of various donmains of the nouse CD40
by the 08 AURiQo HOLGRL P01 BEIS0R! 30LE ikl ool ogous domai s
fromthe human The constructs obtalned -are Sh in Figure 18.
[0329] We theGmﬁmWmmme@mmmmmmmaﬁmﬂéﬁ%é and
24.2.1 were a?] to bi t he nmouse/ human chineric CD40 proteins by ELISA

5 The resul t s of ViPHE A R Acgomstsucdsavererransfsried anto 283F eeltawn i n Tabl e
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D1 and par I T te. Teas sa 8 o BB nt LU AR Lo by 1

not couopl Bt el yolyclondiZintibodiesridninst nibule LETREHIZE€D40) artiPHisUREbOAERLRE I n D2
and D3. LAELE 37 0 Ant Eb&)%%fl ndi n to Chi meric CD40 Proteins Antibody HuD
| ' HuD2 HuD3¥Hhi igh 2 41, Bp25 g2 9.1 and 242 NoThareRgis péehase No
23.25.1 No Noc No_No No
2225100 Nostleri¥eno\te Mwieh B sboTieS (Mol oI5 D o el e,
speci ficati onsmmé‘lc thdiugian GCRdbapblenedrdsy reef aithmesa$D40. each i ndi vi dual
publication or patent application were specifically and individually
indicated to be incorporated by is reflABDEgs Al though the foregoing

i nvention has been described in sonme detail by way of illustration and
exanpl e f@r purposes of C|@fds§-ReQét1MM61ﬁ@%&‘&g}gb%M be readily.
apparent to those of ordinary ski € ar g f the teachl ngs of

this inventfon that Cértai n chan [stﬂ% LR tu o) Pe—rade—thereto
wi thout departing fromthe spifi B‘i‘se )ﬁzﬁéf eli AR GRAOGY - @3)3<UC: 2006
-142 6XHis

21.4.1 Yes

23.25.1 No Yes

23.29.1 No _ Yes

24.2.1 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 EcoR1I 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



Claims: 1 A human nonoclonal antibody or antigen-binding portion thereof
that "specifically binds to CD40, wherein said antibody or @% k@g s a Ch0
agoni st, and wherein the antibody conprises a heavy chain d

~chain, anWO3HE7@i n the CDRI, CDR2 and CDR3 amino acid seqawngesmﬁb7said
heavy chain and the CDR1, CDR2 and CDR3 am no acid sequences of said |ight

chain are selected fromthe group consistitdd of . (a) the heavy chain CDRI1,

CDR2 and CDR3 amino acid sequences of SEQ ID NGO 2 and the Iight chai n

CDR1, CDR2 and &BRR3)ogdis BOm s dSns EH ctively;
(b) the heavy chain (%Rl %%%ﬁgmé&agﬁe ‘%ng %Oﬁ@é‘gleg WD NO:
2 and the |ight Hbﬁ’@JFﬁEDR 1 CDR2 and CDR3 am no acid sequences of SEQ ID
NO 94, respectively; (c) the heavy chain CDR1, CDR2 and CDR3 am no acid

15 sequences of [G29] DVN@enmtmmddmdtwmhuB&ﬁbmﬁW 23, Wzﬁwlmam no
aci d sequences Il §E§ i\IO respectl vely; (d) the heavy chain

CDR2 and CDR3 agmﬁ thegb es@chb%@ééﬂ%\se E(ganlglmnos;@Da@.qmtmas by BRiS&hai n
CDR1, CDR2 and ChERZsaii b NG, 94, ectively;
20 (e) the heavy chai n ﬂm@&%@gﬂ;}%@wm ?‘n%g? &S s@%‘ﬁﬁé‘h@éﬁ 37 SEQ | D
NO 92, and themﬁl{?rﬁl%handﬂmm receigRZzeaind fhe 1@@0%%%%&%%{%&&
SEQ I D NO 4, re ect el he heavy chai n CDRL anm no
acid sequences B\é ﬁxﬂtﬂ é%tl TeegMZREan PI@}FﬂPedﬁ%ﬁTW 1apfely, if @R napietelIDR3

amino 25 acid ﬁﬂgmeﬁﬁmafzﬁfgé 9%135% B\Q the heavy
chain CDRI, CDR2 and CDR3 am no gc 3%46 “ro %ls)()%% IE'Bgj I* 10 and the

light chain CDR 1, CDR2 and CDR3 am no mﬁEsequences of SEQ ID NO 12,
respectively; (h) the heavy chain CDRI, CDR2 and CDR3 ami no acid 30

sequences B8 SEQ ID NO 18 ahmtiltode Bihdiht t¢ Taimerfd b0 BRRZaNd CDR3 ami no
aci d sequences_of SEQ ID NO._ 20, respectively; 0 T AUGM -143 (i) the

IR, o Sl AR A Toaa] ST ] e
28, respectively: 0) the heavy chain CDR1. CDR? |and®£DR3 afBno |acila3

2141 No No No Yes No No

23.25.1 No No No Yes No No

23.29.1 No Yes No Yes 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



5 sequences of SEQ ID NGO 34 and the light chain CORI, CDR2 and CDR3 am no

aci d sequences of SEQ ID NO 36, respectively; (k) the heavy CBIh i@zﬁ?RI,
CDR2 and CDR3 amino acid sequences of SEQ ID NO 42 and t he 08 &1“: ain

CDR1, CDR. 2 and CDR3 amino acid sequenc of SEQ ID NO 44, respectively;
10 (1) the heavy chain CDRI, CDR 2 and am no acid sequences of SEQ I D
NOS: 50 and the light chain CDRL, CDR2 and CDR3 am no acid sequences of
SEQ I D NO 52, respectively; (m the heavy chain CDRI, CDR2 and CDR3 am no
acid sequencddaigts:SEQ ID NO 96 and the light chain CDRL, CDR2 and CDR3
am no 15 acid sequences of SEQ ID NO 52, respectively; (n) the heavy
chain CDR 1, CDR2 and COR3 ard humagimnoslegalentbedyodr aBigen-Bindidg poiicand t he

i ght chain 1 . 2 apnd m acgi d .sequences, of SEQ I.D NQY 60,
respectively; E{’%rf’oéfﬁﬁs ﬁl?g%{ﬁﬁalgh@fl#at@lﬁ?ﬁ() & Sﬂjﬁan 0L RPTHNAT R E%"@O_
sequences of SehikDaNOWhERirAihd ahfibody @htprisbed RealtRhain Ghita & oBNGhafPRRg am no
aci d sequences of éEQ ID NO. 68, respectively; (p) the heavy charn CDR 1,

CDR 2 and EDR3vheeindheGPR!, SPRIemd &PR? aigkio 4chil saquerses afwid heavyichain chai n
CDRI, CDR2 an iy N CJ uences SEQ | D NO. ,respectively;
25 (q) the he%%%?glﬁ@,éng@é%&?%g% ”%66585%%‘1 %%862%8@5"' of SEQ I D

NO 98 and t haeletghtfromhtherpréfpRonsichiPoand CDR3 ami no aci d sequences of SEQ

I D NO 68, respectively; (r) the heavy chain CDRl, CDR2 and CDR3 am no acid
sequences of SEQ ID NO 98 ar® t hdht hepyy chpiniGtPRbFDREpreCRRS aomRrs agidi no

30 acid seque : : i ; . -144 (s)
t he heavy chairgr%&%%%%s,%%Wéﬁ@qgﬁﬁ?@gﬁddﬁgéhﬁﬁﬁg& op%gg%ﬂlnf) NO 74
and the |ilght achisenueénioBy of SEIRZDAA: £ PEPeeativielyy aci d sequences of SEQ | D NO

76, respectively; and (t) the heayv hain CDRl, CDR2 and CDR3 anmino acid 5
sequences of SEQ ID NO 82 ar{H)théX‘Fﬁ%WC@ﬁl&iqupRmc% 2013 26ifi no

aci d sequencese@ienSzQABND NE.2 mstﬁ;@ﬁgﬁtvc%wﬁ-cﬁmwﬁm? o] migt | body
e

according to claim1, wherein the amno acid sequences 0 eavy chain
and |ight chaiasidaseauenspee’ $Q 1PV 1 9e resgedivelyconsi st i ng of

(c) the heavy chain CDR1, CDR2 and CDR3 amino acid

15 sequences of SEQ ID NO: 90 and the light chain CDR1, CDR2 and CDR3 amino
acid sequences of SEQ ID NO: 4, respectively;

(d)  the heavy chain CDR1, CDR2 and CDR3 amino acid
sequences of SEQ ID NO: 90 and the light chain CDR1, CDR2 and CDR3 amino
acid sequences of SEQ ID NO: 94, respectively;

20 (e) the heavy chain CDR1, CDR2 and CDR3 amino acid
sequences of SEQ ID NO: 92, and the light chain CDR1, CDR2 and CDR3 amino
acid sequences of SEQ ID NO: 4, respectively;

(f) the heavy chain CDR1, CDR2 and CDR3 amino acid
sequences of SEQ ID NO: 92, and the light chain CDR1, CDR2 and CDR3 amino

25  acid sequences of SEQ ID NO: 94, respectively;

(g) the heavy chain CDR1, CDR2 and CDR3 amino acid
sequences of SEQ ID NO: 10 and the light chain CDR1, CDR2 and CDR3 amino
acid sequences of SEQ ID NO: 12, respectively;

(h)  the heavy chain CDR1, CDR2 and CDR3 amino acid

30  sequences of SEQ ID NO: 18 and the light chain CDR1, CDR2 and CDR3 amino
acid sequences of SEQ ID NO: 20, respectively;



10 (a) the am no acid sequence of the heavy chain and the amno acid
sequence of the light chain of nonoclonal antibody 3. 1. 1, both amno
aci d sequences w thout a signal sequence; (b) the amino aci cﬂ&e‘dﬂﬁ of
t he heavy chain and the amno acid sequerfgf of the light chain of

nmonocl onal antibody 7.1.2, both am no 1d sequences without a signal
sequence; (c) the am no aci d sequence of the heavy chain and the am no

aci d sequence of the |ight chan)n otha a0 ¢ lchaialCERL, IAIRY adCOHR3, ankiab Bei@m no
aci d sequences w t hout g equ nce; the am no acid sequence of
the heavy chai PEARTRCSSIOE Egbl%anﬁpn hﬂi&é aip (AR L KDR? and CORSi amind
monocl onal ant Lgady, l;gﬁcesjofsﬁ%fetgﬁtebn?? %t%p?‘%gl ﬂésequences w t hout a signal

sequence; (e) the a no aci avy chain and the amno
aci d sequence of the |ight ch@)n othernsaog khaiaICORL, DRI ard CHR 3lsmike k& dam no

aci d sequences w t hout nce, 25 (f) the am no acid sequence of
t he heavy chai ﬁ“&ﬁﬂceﬁﬁégEmnﬁoazﬁ&“ thilight ehain GDRL, IGIR2 a@d}@DR3@ﬁIﬂn0

monocl onal ant thQg Wehked-of SEQRY ﬁ]@%npefg %ngzequences w t hout a signal

sequence; (g) the am no acid sequence o0 avy chain and the amno
aci d sequence of the light chéin othefimeygchaalCDRIL, idmdzlaﬁQCDRs almin®adih

am no 30 aci d sequenc seque AUG 2006 -145 (h)
the amino aci d>%¥ %ﬁ@ggﬁﬁmbhégwégwg‘?%tamnml 5}9%%@ Riegience of
the 1ight chai aci@keqmRAe®!TSEQ HF‘N'@QQ}’re%gectl%lyl HC | 09A,  both amno acid
sequences W thout a signal se uence (1) the amno acid sequence of the

heavy chaiH and the 5 anino &tid ﬁ'@dlmmzehmﬂ()mbl IADRRZ ardh@DR 3 @inin® add | onal

The am o act o SeehOf SERBINER. 20 SSEHE TR L ottt DY B a BB gt of

the |ight chai aci@kequeneslo?SEQ m\Nldangreggec;’@e] 1l, both am no acid sequences
wi thout a signal sequence; 10 (k) the am no aC| d sequence of the heavy

chain and the anino acid seq(ihcethstheame chdigBDRI SDRDincGDBS anriad acid
P Do 29,2t T oy R L S bR
of the |ight chmd sequiencasod SEQNED Nan5Rbegyectivels8. 1 L- C92A,

(n) the heavy chain CDR1, CDR2 and CDR3 amino acid
sequences of SEQ ID NO: 58 and the light chain CDR1, CDR2 and CDR3 amino
acid sequences of SEQ ID NO: 60, respectively;

(0) the heavy chain CDR1, CDR2 and CDR3 amino acid

20 sequences of SEQ ID NO: 66 and the light chain CDR1, CDR2 and CDR3 amino
acid sequences of SEQ ID NO: 68, respectively;

(p) the heavy chain CDR1, CDR2 and CDR3 amino acid
sequences of SEQ ID NO: 66 and the light chain CDR1, CDR2 and CDR3 amino
acid sequences of SEQ ID NO: 100, respectively;

25 (@99  the heavy chain CDR1, CDR2 and CDR3 amino acid
sequences of SEQ ID NO: 98 and the light chain CDR1, CDR2 and CDR3 amino
acid sequences of SEQ ID NO: 68, respectively;

(r) the heavy chain CDR1, CDR2 and CDR3 amino acid
sequences of SEQ ID NO: 98 and the light chain CDR1, CDR2 and CDR3 amino

30  acid sequences of SEQ ID NOS: 100, respectively;



15 both am no acid sequences w thout a signal sequence; (n) the am no acid
sequence of the heavy chain and the am no acid sequence of tﬂg | i ght chain
of nonocl onal antibody 23.28. 1 HD 1 6E, both am no acid se MiGe

wi t hout a signal sequence; (n) the am no %{d sequence of the heavy chain
and the 20 am no acid sequence of the Iig1 " chain of nonocl onal antibody
23.29. 1, both amno acid sequences w thout a signal sequence; (o) the

amno acid sequence of the he@)y clhigl ieagdhdih €DRINICPR2eAAICHRIUGBKES aQf t he
l'i ght chain of nonocl ogglE antibody 24.2. 1, both amno acid sequences

y 24.2.° 1, ho
wi thout a si gnS§AUERFSQARCEQ IBEND, V4 end thanlight chair §DRly (M2 and CDRS ansnvy
chain and the gpi ' : ght chain of nonocl onal
anti body 3. 1. a1HSE,@SG'?'%SS)&%%@J%%O;géi‘%g%%gg&h%ned; wi t hout a signal
sequence; (qg) the ami no acid $#@quetiecheaaly thwn DBR1Y CORE indODRBMhind AE80
aci d sequenge of the IigE@@Qﬂi n gf nmonocl onal antibody 3. 1. | H A78T 30
V88A- VO7A, Dot FEBFRHS °F Qe fi¢ aad fhe kbt ehain SDFHa CRRY edh€PR3@mEnnUG
2006 -146 (r) adibSeqi*hfR RSED AP HiERAC hgheavy chain and the am no
aci d sequence of1 t%e l'i ght Eﬁ)ai n of %?r}brno%?cglggy' anti body 3.1. 1 L-L4M L83V,
both am no acid sequences w thout a signal sequence; (s) the amno acid
sequence of the heavy chai n aitie ntsaoclbnamantibodycdcdomiing terntsimol, viteeeih thght

chai n of nonoc | _antibody 3.1. | H A78T. V88A-V97A/3.1. | L-1L4M L83V, both
am no aci d seq%rgl{r@eas?l V\ieﬁﬁ?ﬂfgs Sfé’leé‘ﬁ%‘fy g‘?ghﬁéﬁbg@t chaiy a‘Eer?éle&f?hrfEPnégled
sequence of thgrdigaunsigtaidt. and the anmino acid sequence of the light chain
of nonocl onal antibody 23.29. 1 L-R 1 74K, 10 both am no acid sequences

wi t hout a K gnal sequence; an{®)(u) thetreniapacid sepiedes efjthe hesyyadhainhmdhiravy

chain and the jno.acid. s nce.of. t.he.light chaip o nocl onal,

ant i body 23. 28?“?‘%}0&%@%‘1'3%%3’@?%@?EIP%?QF‘OEB@HMQHPE%OJ& -1t 1 shagh amines

wi t hout a si gnadid sepkrcsevithodt a dipAalsegesmcgnal anti body or anti gen-bi ndi ng
portion 15 according to claim1, wherein the am no aci d sequences of the
variabl e domai n of said heav{P)chaths aamrigo a¢id seauenes oEthe bealtyrdhin anfl thai d

| i ght chain ar I Lsting of . ( t.he amno acid
sequence of SE%nlﬁ% a%l%fﬁ uér{clzg'5,[?h%ﬁ%%gﬁ%gggﬁgﬁgéé%é%%gbo&y FFSLEEQ tf% RIBm
respectiveldy; acid sequences without a signal sequence;

(c) the amino acid sequence of the heavy chain and the
amino acid sequence of the light chain of monoclonal antibody 10.8.3, both amino
acid sequences without a signal sequence;

(d) the amino acid sequence of the heavy chain and the

20  amino acid sequence of the light chain of monoclonal antibody 15.1.1, both amino
acid sequences without a signal sequence;

(e) the amino acid sequence of the heavy chain and the
amino acid sequence of the light chain of monoclonal antibody 21.4.1, both amino
acid sequences without a signal sequence;

25 ® the amino acid sequence of the heavy chain and the
amino acid sequence of the light chain of monoclonal antibody 21.2.1, both amino
acid sequences without a signal sequence;

(g)  the amino acid sequence of the heavy chain and the
amino acid sequence of the light chain of monoclonal antibody 22.1.1, both amino

30 acid sequences without a signal sequence;



20 (b) the am no acid sequence of SEQID NO 2 and the amno acid sequence
of SEQ ID NO 94, respectively; (c) the amno acid sequence of SEQ I D NO
90 and the anmino acid sequence of SEQ ID NO 4, respectivel y 0 8( AYG t2008

am no acid sequence of SEQ ID NO. 90 and > 25 amino acid sequence of SEQ
ID NG 94, respectively; (e) the amno actd sequence of SEQ ID NO 92, and
the amno acid sequence of SEQID NGO 4, respectively; (f) the amno acid
sequence of SEQ ID NGO 92, anth)t hetheaam'iﬁ@a&dlsdcfl@%q%efl%eﬁgivysmlo d%dlt\{% 94,
respectively; 30, .fhe ami nq acid sequence o EQ I . an e

ani I?\0 aci d seqﬁf@’rﬁ‘g’g‘)cﬁlfsegl*:@cleB?NBhg%??h%”é%@@ppﬂ’)én%l;anmbom-Q@HI-C]-@AN, (h]Z
the amno acid QHERF & : : amno acid sequence o
SEQ I D NO 20,bc?tgspect?c\}gFgﬂ,%gﬁéﬁsQtllﬂgug%nglﬁgaéggé]gﬁscg’quen_ce of SEQID NO. 26
and the amino acid sequence €ij SE(@eIa&ih@aciﬂ&chqﬁﬁ@eﬂmb\heéwch?irgéélgttP% ﬁlg no
acid sequence of. SEQ ID NO 34 and the am no acid sequence o | i
36, respecti vefRPRO( dﬁeﬂge%ﬁioggleglﬁh&gl%"éﬁGEWOEO‘E}Pn%E@\’@YP@-ilLZP%hmI?%a

am no acid sequgd ehceSFRHoR Non4t4 ﬁe@lgaecti vely; (1) the amino aci
sequence of SEQ I%%c 50 gnd t he % amno acid sequence of SEQ I D NO

52, respectively; (m the am i acihs asegeecidseqfenSEQT thBhdiy G@incad thére

Sequence of * SEASTIRG iR seBuEeh aF Midieht phaig SEonod Bl antiBa e iothar 60,
respectively; aaﬁin()ca):idtdéguamemuﬁsﬁtcaﬁgﬁmwﬁné& SEQ ID NO 66 and the

am no acid sequence of SEQ ID NO 68, respectively; (p) the amno acid
sequence of0 SEQ ID NO 66 and®he thermimino acii degfen8EGS thDhNGyY cbalh and the

o ho i d of SR B aRe 37 b BETHERF 5 Sopseional autlbosy B aelience. o
SEQ I D NO 98 anfhotaoid sequdntes aethoutQfsigalkddaened: 100, respectively; (s) the

am no acid sequence of SEQ ID NO 74 and the
q Q ( the amino acid sequence of the heavy chain and the

amino acid sequence of the light chain of monoclonal antibody 23.28.1L-C92A,

15 both amino acid sequences without a signal sequence;

(m)  the amino acid sequence of the heavy chain and the
amino acid sequence of the light chain of monoclonal antibody 23.28.1H-D16E,
both amino acid sequences without a signal sequence;

(n) the amino acid sequence of the heavy chain and the

20 amino acid sequence of the light chain of monoclonal antibody 23.29.1, both
amino acid sequences without a signal sequence;

(0) the amino acid sequence of the heavy chain and the
amino acid sequence of the light chain of monoclonal antibody 24.2.1, both amino
acid sequences without a signal sequence;

25 (p)  the amino acid sequence of the heavy chain and the
amino acid sequence of the light chain of monoclonal antibody 3.1.1H-A78T, both
amino acid sequences without a signal sequence;

(Q the amino acid sequence of the heavy chain and the
amino acid sequence of the light chain of monoclonal antibody 3.1.1H-A78T-

30  VB8A-V97A, both amino acid sequences without a signal sequence;



am no acid sequence of SEQ ID NO 76, respectively; and 25 (t) the am no
acid sequence of SEQ ID NO 82 and the am no acid sequence of SEQ I D NO
84, respectively. 4. The nonocl onal antibody according to cI@hrﬂu@, gﬁuat
specifically binds to and activates human 0, wherein the anti body
conprises a heavy chain and a |ight chal'%, and wherein the am no acid
sequences of the heavy 30 chain and the light chain are selected fromthe

group consisting of 11 AUG 2006 - fHSarhi acliieseqién2e offietheBRABRE Sndfhe SEQ | D
NO 6, and the am nod aci d se(i;ghenc of SEQ ID NO 8, respectively, both
am no aci d seqffBHOAY SHAPAYUGP esli‘éj’ﬁﬁha@ anestonaligntibedy hbilhoL4AWi83V,

sequence of SEQHRIR) add seRilcdsitnote TG AGlthgeauence of SEQ 1D NI 16,

respectively, both am no acid sequence a’ signal sequence; (c) the
anmino aci d sequence of SEQ | D(NO B, amind acfieseqadtica of feildaBesiaanasl @k SEQ

I D NO 24, ti . _both 1.0 id vV t hout i |
sequence; I e?%}e‘?qo:‘?\é%a%lﬂqﬁg%ﬁ(ﬂf&%gﬁéé 0%%9‘5;%%?1% mvtﬁgock&ﬂl;l?rhzlﬂ E-a ani no
acid sequence V%SAEE@'JMNQL-igM-stel%th‘éﬁliMo aé}&gélgu%ﬂééa%ﬁl%hfa%% ences

wi t hout a signal sequence; and (e) the am no aci equéence o I D NO
38, and the asdguencgti d sequence of SEQ I D NO 40, respectively, both am no

acid sequences 15 without a signal, sequence;, (f) the am no acid sequence
of SEQ ID NO 46, and the amab‘uo ade qlé‘&&&%‘i‘cséq?ﬂmSE@thcmch&mandthe

respectively, Qi sl Quére@f SRAUBRERSN oidA8HbnA AHINR/ Reyg(9) the
am no aci d, sequence of SEQ ID NO 54, aﬁél) t he 21(.'1) amhno a%??lgggﬁlgﬁléé of

SEQ I D NO. 1&g, both apurg aqid sequenessiwitheuha signalsequencerands  wi t hout a si gnal
sequence; (h) the amno acid gqueﬁlce of SE and no acid

| D NO. , he '
sequence of SEQ ID NO 64, reSpect Vel v °B6 ﬁeﬁ?ﬁnﬁ?)og%?&"%vé’cf%@%@%%thout

a signal sequemaino afl deghericds@f 818 1t ARAif of BAMBEGRaIAhIR J3DdNR- 70, and the
am no acid sequence of 72, respectively, both amno acid

SEQ | D NO
sequences W tﬁéﬁ/zé-@i@ngpzé&ﬂjbﬁ@é}o aid s¢puenerisvGtheut asigeajsequeacaf SEQ | D
NO 78, and the

3. The monoclonal antibody or antigen-binding portion
15 according to claim 1, wherein the amino acid sequences of the variable domain of
said heavy chain and of the variable domain of said light chain are selected from
the group consisting of:
(a) the amino acid sequence of SEQ ID NO: 2 and the
amino acid sequence of SEQ ID NO: 4, respectively;
20 (b) the amino acid sequence of SEQ ID NO: 2 and the
amino acid sequence of SEQ ID NO: 94, respectively;
(c) the amino acid sequence of SEQ ID NO: 90 and the
amino acid sequence of SEQ ID NO: 4, respectively;
(d) the amino acid sequence of SEQ ID NO: 90 and the
25  amino acid sequence of SEQ ID NO: 94, respectively;
(e) the amino acid sequence of SEQ ID NO: 92, and the
amino acid sequence of SEQ ID NO: 4, respectively;
® the amino acid sequence of SEQ ID NO: 92, and the
amino acid sequence of SEQ ID NO: 94, respectively:
30 (g) the amino acid sequence of SEQ ID NO: 10 and the
amino acid sequence of SEQ ID NO: 12, respectively;



am no acid sequence of SEQ ID NO 80, respectively, both am no acid
sequences 30 without a signal sequence; 0 8 AUG 2006 -149 (k) the am no
acid sequence of SEQ ID NO 86, and the am no acid sequence Q e NO
88, respectively, both am no acid sequenc?g wi t hout a signal Qe nce and
(1) the amino acid sequence of SEQ | D NO Fé and the 5 amno acid
sequence of SEQ ID NO 94, respectively, both am no aci d sequences Ww thout

a signal sequence. 5. The nmongk) onahe ﬁﬂiﬂo@é@seﬁﬁ&ﬁ%‘émﬁdmﬂkﬁ“@a dH{ehat
specifically binds to and activates hunan CD40, wherein said anti

conpri ses: (a?“‘ﬂ‘?fbacé‘?‘rfqﬂb‘%(ﬁs?&]%m Aorespentivalyin SEQ ID NO. 6 10

w t hout the signal sequence, ere i of t ceis
changed ftom al anine to threo\#?ne Iﬂ%e%lg Odd% g’ﬂeﬁcﬁ&?ﬁgwﬂ(@egggﬂg
changed from emfinoaeid seqabmidﬂSE@H) MSIZ&,IﬁesQEctﬂEly& he mature sequence ' S

changed frﬁg valine to al an| and (b) the amno acid squence set forth
in SEQ I D 8 15 without t neggihieauengp of SER 10N 36 and tiee t he

mat ur e sequehcgrniirﬁ,&lqua a6h forf(g b { ni ne and residue 83 of
the mature sequence is&g]hancgeed prdom chl?(?i’ir)lees ol%lgfrl ne. 6. The nonocl onal

anti body according to clai m1{kjt hathe aapmmafcjdomtphe)ncbbf\SEQtIQ) KOd4264d it es
human CD40, wherein Sf id ant |q2|%%64}g30 ises: 20 (a) the amno acid

sequence set falF‘PH”}Ch SRRy t%oWP?%e]é’rgnal sequence, and (b)
the am no acid sequence set fg?th e 220! aBd'\éQﬂueéﬁc Y‘SE@Q%NE}EGS(Z%&{‘%'

sequence. 7. The nonocl onal anti body or antige ortron
accordi ng & cp@ing arid sgquendepf SEQIIMANQO: Badxespectipelyt i on has at | east one

property selected fromthe g p ¢onsisti n of a) d not. bind to nouse,
rat, dog and/or rabbit B cel nsd] by “HHHS af Sﬁﬁl‘?ﬁﬁ‘ﬁeoggﬁgr@l&% 9% aert e

rhesus B cel | s amirid0acid sda@ence of SEECID NO:¥52f RkpdedAyt hat is at |east 100
times greater than its selectivity for receptor actlvator of nucl ear

factor-kappa B 08 AUG 2006 - B0 the amino acid sequence of SEQ ID NO: 58 and the
amino acid sequence of SEQ ID NO: 60, respectively;

15 (o) the amino acid sequence of SEQ ID NO: 66 and the
amino acid sequence of SEQ ID NO: 68, respectively;
(p) the amino acid sequence of SEQ ID NO: 66 and the
amino acid of SEQ ID NO: 100, respectively;

(@ the amino acid sequence of SEQ ID NO: 98 and the
20 amino acid of SEQ ID NO: 68, respectively;

(r) the amino acid sequence of SEQ ID NO: 98 and the
amino acid of SEQ ID NOS: 100, respectively;

(s) the amino acid sequence of SEQ ID NO: 74 and the
amino acid sequence of SEQ ID NO: 76, respectively; and

25 ) the amino acid sequence of SEQ ID NO: 82 and the
amino acid sequence of SEQ ID NO: 84, respectively.

4, The monoclonal antibody according to claim 1, that
specifically binds to and activates human CD40, wherein the antibody comprises a
heavy chain and a light chain, and wherein the amino acid sequences of the heavy

30  chain and the light chain are selected from the group consisting of:



(RANK), 4- 1 BB (CD 13 7), tunor necrosis factor receptor- 1 (TNFR- 1) and
tumor necrosis factor receptor-2 (TNFR-2); d) binds to CD40 with a KD of 4
x 10-10 Mor less; e) has an off rate for CD40 of Koff of 2 8814286 5
smal l er; inhibits tunor growth in vivo inlﬁle presence of human T cells
and/ or human dendritic cells; g) inhibits'tthe growth of CD40-positive
tunors in the absence of human i mmune cells; 10 h) increases expression of

|CAM MHC-11, B7-2, CD71, CDpj anededmiabadidaBqidiee 5P5EaG® NO: U@ he
B-cells; i) increases secretion of |1L-12p40, |L- 12&;8 and/or IL- 8 by human

dendritic cel | dninoacidsequenceof SEA H NQS$, saspeatarly, heth-antino Bid 2equedéesr 15
CD83 on the sugf of: dritic cells; k) increases expression of
RLAES (i ey

i nt erferon-gamm el'l's during allogenic stinulation; 1) binds

human CD40 in presence of hum@) CD#Hamintlacidisegisentco 02SEQRDINOE 1 anh RN
CD40 cont ain§ed in 20 donmin or_ domain 2 of the extracellul ar domai n of

1
CD40; and bR 3yl sequensed SEQID NGvdS. reopestively: botheminmacidissamience? or

domai n 3 of th@/itﬁﬁﬁtraa&ﬁ{ahgé@%n@”ﬁi n of CD40. 8. A pharnaceuti cal
conposition conprising the noél onal antibody or antigen-binding portion

according to any one of claimk)l t thefansind acid s2uepbebMBEOUDI 90! 1Y 288 @RPt abl e
carrier. 9. Use of th rmnoclﬁgg%l @n{ﬁl bady or antigen-bi nding portion
accordi ng to afyr8fE %IcaBee Q 1 VQ: 3 seprectiyelys beth amingcidsaguencsanent
for treating %ﬁg@ragi@lﬁséﬁﬁ%;i n need thereof or for enhancing an i Mmune
response in a human in need thereof. 08 AUG 2006 10. An isolated cell
line that Htoduces the nonocl hal thetanhiod ycidrsequenicg eNSBOIDINQ: POy ahd e

according to any.one.pf clai t or..the heavy chain_ or |ight chain of
sai d anti body %’?{”rﬁoarc{‘f FRuence ﬁﬁkq @%1(‘8 8d- TFRACHY 8Ly Rqth amifncrsid eequengaes

conprises a 5 RuBb@QldigRl SQAUAASand hat encodes the heavy chain or an
anti gen-bi ndi ng portion t hereof or the | i ght chain or an anti gen-bi ndi ng

portion thereof of the nonocl tMal theraniibodgidsequeenté gESEQIIDAN@Y3Hand then
according to ag}}{in%r!l%idosfeqﬁén%'e%%S]EQt 10 I%O: 40, respectively, both amino acid sequences

15  without a signal sequence;

® the amino acid sequence of SEQ ID NO: 46, and the
amino acid sequence of SEQ ID NO: 48, respectively, both amino acid sequences
without a signal sequence;

(g) the amino acid sequence of SEQ ID NO: 54, and the

20  amino acid sequence of SEQ ID NO: 56, respectively, both amino acid sequences
without a signal sequence;

(h) the amino acid sequence of SEQ ID NO: 62, and the
amino acid sequence of SEQ ID NO: 64, respectively, both amino acid sequences
without a signal sequence;

25 @A) the amino acid sequence of SEQ ID NO: 70, and the
amino acid sequence of SEQ ID NO: 72, respectively, both amino acid sequences
without a signal sequence;

G) the amino acid sequence of SEQ ID NO: 78, and the

amino acid sequence of SEQ ID NO: 80, respectively, both amino acid sequences

30  without a signal sequence;



12. The isol ated nucleic acid nol ecule according to claim 11, \Mler ein the
nucl ei c acid nol ecul e conprises a nucl eotide sequence sel ected from 10 the
group consisting of. (a) a nucleotide sequence encoding the ar ?

sequence of the heavy chain or an antigen:pinding portion thereo of the
anti body selected fromthe group consi stl g of 3.1.1, 3. 1. 1 H A78T, 3.

1. 1 HA78T-V8 8A- VI97A, 3.1.1L-LAM L83V,

3.1. 1 H A78T- V88A- VO7A/ 3. 1. | L- g4M L :

21.2.1, 22.1.1, 22.1, o CLooa s e mi deidseduendOafsEl IBNG: #6, afd pitt o1
23.28. 1 H D | &18mO apul segpemme fof SEQQI:D Iz@ 88, tesieerely ARiR 8mirb doid@dAences
23.29.1, 23. 29%ihodt (F%%“Z‘mﬁﬁgﬂq (?d or said amno acid sequence w thout

a signal sequence e sequence encodi ng the am no acid 20

sequence of the |ight chain of)an mtmﬁ@aau@g?dwc@@ggquDt}h@rgepfan@{hthe
anti body selected fromthe grou onsisting o H A78T, 3.
1. 1 H A78'|5 Vggwno\aglﬁ,cequenge QESEEMD NOV94, respectively, both amino acid sequences

3.1. 1 H A78T- Vi M L83V, 7.1.2, 10.8.3, 15.1.1, 21.4.1,
R habpogarict

21.2.1, 22.1. 23.5.1, 23.25.1, 23.28.1, 23.28.1L-C92A,
23.28. | H- Dl 6E, 23.28H D 6E/23. 28. | L- C92A, 23.28.1L-C92A. 25 23.29.1, 23.29.
1 L-R 1 74K and 24.2. 1,50r sZhemarbdlondahtbeBoeesamahbichomtl, thasi gnal

sequence; (c) a n Im ﬁe sequence encodi n % t he heavy chain am no acid
sequence sel ecipgﬁl RonPRAR 094‘&?6"18?}!%% hupangD4P, whmeinsaidestibody eymprises: 14,
18, 22, 26, 30, 34, 38, 42, 4 50ihe2%hin® 7. 6, 90
92, 96 30 and 98, or said am %o amg seaugﬁggg%eﬁ%Sewoarthsilﬁgsna& sgﬁ?je(’ﬁce if

present: O AUGthowehe sigmsp Sécdl)enec, Ineharejn cdsaiun 7|8wcflt1mhatdﬁe squerece sel ected

from t he gro con st| 9, 13, 17, 21, 25, 29, 33,
37, 41, 45, 498“‘%%‘3‘islér ?E‘ge‘éme 7T§S‘d‘7"/38 Sﬁtheesawsgeqvmce igshanged 97, or

sai d sequence ﬂbﬁah@ﬁhe@:ﬁhﬁﬂ@hnd&@ﬂﬁ@g?%ftﬂ TR oL de
sequence encoding the |ight chain am no acel segsg ne(rzlgeg‘%)aﬁ%éa?# romthe

group consi stivinefo SEUnEZNCS: 4, 8, 12, 16, 20, 24, 28, 32, 36, 40, 44,
48, 52, 56, 60, 64, 68, 72, 7 ) 80 84, 88 94, 100 a R. 102, _or_said am no
aci d sequence without a signal®sequ¥nBineacid selusnce sefiorth iy SEQIPNG: 8 hai n

nucl eot i del5secquriiag tisediged eehuehednwhidrei ﬂé&cﬂ%quﬂfﬁ@xﬂ
3, 7, 11, 15, 19, 23. 2%@3%1“635 35 43 4. 51 %%éegge&%éﬁ’?“k% 75,

79, 83, 87, 9dromdeucine tomethigningapg r@éh@esﬁcﬂf ﬂm mht:um Sfauglognabhangert]ﬁemce i f

present. leucine to valine.

6. The monoclonal antibody according to claim 1, that
specifically binds to and activates human CD40, wherein said antibody comprises:
20 (a) the amino acid sequence set forth in SEQ ID NO: 46
without the signal sequence, and

(b) the amino acid sequence set forth in SEQ ID NO: 48

without the signal sequence.

7. The monoclonal antibody or antigen-binding portion
25  according to claim 1, wherein said antibody or portion 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;
30 ' c) has a selectivity for CD40 that is at least 100 times

greater than its selectivity for receptor activator of nuclear factor-kappa B



13. A vector conprising the nucleic acid nolecule according to claim11 or
12, wherein the vector optionally conprises an expression control 15
sequence operably linked to the nucleic acid nolecule. 14. A hoEizugeiobs
conprising the vector according to claim -or the nucleic acid nolecule
according to claim111l or 12. 15. A nethod maki ng an anti-CD40 anti body
or antigen- binding portion thereof, conprising culturing the host cel

according to c{RANK)4-0BB (2D18Mg tasdd ndckéies REOFEemor-1 CTRFRL 2HY tiRder
sui tabl e conditions and recoverirll_%gsai d antibody or portion.” 16. Use of an

anti body that 2§58 fagler repepforddTNERafl activates human CD40 for the
manuf acture of a nedi canent t@)treﬁiﬁd?to%%%ﬁ%k‘é%fﬁ‘inmm gr esp;umin.

e) has an off rate for CD40 of K g of 2 x 10 or
5 smaller;
) inhibits tumor growth in vivo in the presence of
human T cells and/or human dendritic cells;
g) inhibits the growth of CD40-positive tumors in the
absence of human immune cells;
10 h) increases expression of ICAM, MHC-II, B7-2,
CD71, CD23 and/or CD71 on the surface of human B-cells;
1) increases secretion of IL-12p40, IL-12p70 and/or IL-
8 by human dendritic cells;
b)) increases expression of ICAM, MHC-II, B7-2 and/or
15 CD83 on the surface of human dendritic cells;
k) increases expression of interferon-gamma by human
T cells during allogenic stimulation;
1) binds human CD40 in presence of human CD40L;
m) binds to an epitope of human CD40 contained in
20  domain 1 or domain 2 of the extracellular domain of CD40; and
n) binds to an epitope of human CD40 contained in

domain 2 or domain 3 of the extracellular domain of CD40.

8. A pharmaceutical composition comprising the monoclonal
antibody or antigen-binding portion according to any one of claims 1 to 7 and a

25  pharmaceutically acceptable carrier.

9. Use of the monoclonal antibody or antigen-binding portion
according to any one of claims 1 to 7 for the manufacture of a medicament for
treating cancer in a human in need thereof or for enhancing an immune response in

a human in need thereof.
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10.  Anisolated cell line that produces the monoclonal antibody
or antigen-binding portion according to any one of claims 1 to 7 or the heavy chain

or light chain of said antibody or portion.

11.  An isolated nucleic acid molecule that comprises a
nucleotide sequence that encodes the heavy chain or an antigen-binding portion
thereof or the light chain or an antigen-binding portion thereof of the monoclonal

antibody or antigen-binding portion according to any one of claims 1 to 7.

12, The isolated nucleic acid molecule according to claim 11,
wherein the nucleic acid molecule comprises a nucleotide sequence selected from
the group consisting of:

(a) a nucleotide sequence encoding the amino acid
sequence of the heavy chain or an 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, 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, 23.28H-D16E/23.28.1L-C92A, 23.28.1L-C92A,
23.29.1, 23.29.1L-R174K and 24.2.1, or said amino acid sequence without a signal
sequence;

(b) a nucleotide sequence encoding the amino acid
sequence of the light chain or an 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, 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,
23.28.11-C92A, 23.28.1H-D16E, 23.28H-D16E/23.28.1L-C92A, 23.28.1L-C92A,
23.29.1, 23.29.1L-R174K and 24.2.1, or said amino acid sequence without a signal
sequence;

(c) a nucleotide sequence encoding the heavy chain
amino acid sequence selected from the group consisting of SEQ ID NOS: 2, 6, 10,
14, 18, 22, 26, 30, 34, 38, 42, 46, 50, 54, 58, 62, 66, 70, 74, 78, 82, 86, 90, 92, 96

and 98, or said amino acid sequence without a signal sequence if present;



10

15

20

08 AUG 2008
- 152 -

(d) a heavy chain nucleotide sequence selected from the
group consisting of SEQ ID NOS: 1, 5, 9, 13, 17, 21, 25, 29, 33, 37, 41, 45, 49, 53,
57,61, 65, 69, 73, 77, 81, 85, 89, 91, 95, and 97, or said sequence without a signal
sequence if present;

(e) a nucleotide sequence encoding the light chain amino
acid sequence selected from the group consisting of SEQ ID NOS: 4, 8, 12, 16, 20,
24, 28, 32, 36, 40, 44, 48, 52, 56, 60, 64, 68, 72, 76, 80, 84, 88, 94, 100 and 102, or
said amino acid sequence without a signal sequence if present; and

6] a light chain nucleotide sequence selected from the
group consisting of SEQ ID NOS: 3, 7, 11, 15, 19, 23, 27, 31, 35, 39, 43, 47, 51,
55,59,63,67,71,75,79, 83, 87,93, 99 and 101, or said sequence without a signal

sequence if present.

13. A vector comprising the nucleic acid molecule according to
claim 11 or 12, wherein the vector optionally comprises an expression control

sequence operably linked to the nucleic acid molecule.

14. A host cell comprising the vector according to claim 13-or

the nucleic acid molecule according to claim 11 or 12.

15. A method of making an anti-CD40 antibody or antigen-
binding portion thereof, comprising culturing the host cell according to claim 14 or
the cell line according to claim 10 under suitable conditions and recovering said

antibody or portion.

16. Use of an antibody that specifically binds to and activates
human CDA40 for the manufacture of 2 medicament to treat a CD40 negative tumor

in a human.



