CD40 ANTI BODY FORMULATI ONAND METHODS BACKGROUND OF THE
I NVENTION CD40 is a nenber of the tunor necrosis

wo awso6328€cept or (TNFR) superfanmily. It is expPerERd04x094103
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antigen presenting cells (B cells, dendritic cells,
nonocyt es), hematopoi etic precursors, endotheli al
cells, snmooth nuscle cells, "epithelial cells, as well
as the mpgjority of human tunors. (Gewal & Flavell,
Ann. Rev. Immnol., 1996, 16: 111-35; Toes &
Schoenber ger, 3 6)
443-8). Studie C Héi%
reported that sti APEREE@otor elicits

a cascages®fs aeifnferﬂﬁérﬁaf &%Stﬁﬁbﬁﬁééﬂ)s%ﬂfédfbr agdeptot (MNFR) superfamily. It is
activi %%ﬁ For, exa

r RIEYY Bh 2HI9E 4t @?%e'ﬁ'}f‘%s°8¢ﬁn?én§eﬁ'% el“‘g”t'ﬁ zf‘s*'%bg‘gﬂm% Slreprgtopoietic
e nhenuesers, leedathaliztcalisasinosth mustlé gain.-gpitkeliarells gs weh @s thermajority of
C ORIl UluRToRd. ¥ (@%%Ptsl @Iavé}ﬁ%ﬁmh%o Fn%l%ﬁemée 16: 111-35; Toes &

i mmunor egul at ory tokines (Lee et S, USA,

1@)@0&‘@6(@5 Semr@@l gnmur@g:py ng 1816) 4453 B)E%\udl%%smg CD40 agonist

19@6nts 134¢ 23port@dt Thab 2)imul@D4 Oof e ITDI0 sedeatme elidits 2 baseade of effects
sgorctla?e 915915 th;?cfr gcttvrfo bew §tmquaél%95e gﬁ@ Fe%e;ﬂgl'q)n antigen

ance - e Ir rocesse
mr¢s§nt(ngo¢¢"i bepbese @ng we?nrance theig ﬁ@@faﬂpzésan“gmgse"w function,

. 1dSifnutory PoleAtiERYAd Eleir 2bleaseNd tirdinendkdiatinn eytokIr@8Lees6731., PNAS

0- l e I r= el 0 .
25}{%1?39 8?,‘5&3, {1329%‘ ot éotlag 3, Fxa Met. Xé:de 1&( 747-%9 Ep40 agonists
Thevagjs@be@xg@ﬂpmﬁrqmtg the'gpg@osm(g @40+ mfs &yl enhance their ability

Hqb beBroBesdbd BY dendr]tlc deﬂBW&DLeopreElQﬂé et A4(Cancer %2'1599), 59 :1287-94;
nc e

drﬁ*e"é’z‘{ 3;‘?[ al., @avﬁﬁ ang §§9 ﬁﬁuzgge# Elrmpogtose ala%l Cell Biol., 2000,
arpo(ts) : 569806s Z|ehold\mathAmmmg@anGtapaﬁﬁ(mmeetahhéQ@ 48(4) :225-

?e\;l%n HOBRRN ECal EJ AMRihol L B6EAT ZQEPV%E 73{‘ dTﬁeeéfé?ﬁfﬁ%c"eWese immune
ol er anc

s sk G et br bty i cos
3%38:53t&b)|bod@@4@v<ab¢entm)dwe$o preeent eiher gedtit and reverbe tumor tolerance
f i 786, S;
510" 38, eI, 80) | 283 Stapeiene Syl Rés o000, sar).

2@@%@1%‘23@940 \m* ‘MFS 6%83’3 fefieds; to gn dpe f‘ﬂ'?‘}””g RSt gygiigations: U.S.
WG, 88/466:8915. H6W,400) 90 (0PRIBO186LAVE\2003050427| S 20020142358, WO
eff V%, émst ? 27, QEfP &)%%I{]'V% r8§ibé é’r{&obv Qjﬁ}ﬁ ' ﬂaﬁever highly
f 0 escr |

0 anti I és have not been
u@é‘ﬁ@h’e ViRsthogs @é aé{nmsmoe ane rfernultiensnfos GPf‘%k?Plébc’Pl?F hgyg not been

| RieSdiBEd. L AISAlseRINkouldBd\AMADYe fofmuldtin bNeEIRITdr OB ihlsach treatment.

present invention r eé@*nﬁiREF(bI@Tﬁ?ltN%ﬂ fg;! treating
cancer in a patient ment
conpr i Sihagresentiimiestioarelaigs toa giihgd phireating capceDIn(R patient in need of

agngH %Batﬁa@ﬁt' BRbYisiRg aﬁmfnfs%ﬁ@% sbﬁerfafﬁ@fft a \UmRbeiddnsBbAtibody or a
anti b an | nterm

AR Hesstorahectn 309 PEREY b agmiralaRing 8 e ient dosing
c oaginers bing 1€&) tva cjoles, regcip eyaleochbnubuising g(@hvhidobing period during which a
t qt%r%)%gwah)pé}eg%e%moﬁﬁto'f Y, @BW‘&H&)nQ{ an‘fi@écg &%ﬂn@g% kS Said patient

I's adm ni stered to sal ati e
t regd g@fqag«pr (PR regfing @&qdn ?ﬂ@ﬁ"ﬁ’ad'mﬂf @ﬁ @drglﬁﬁgiﬁolt}@fﬂduces a plasma

t hfb%néelfﬁatigh of thébrhtiBBdyT 0y Qgﬁnl ® ml @mr@omg mtré@mlxamar@:fme resting
the anti bo

¢ pee st P e ek T BB e Ris BosvistPerh s GEY epet one aey
wetekdayk nor dtheays e irbar reprpdimenth.ghel esiinggpepied isdpni be bf weeks, 2-5
a eggrag,te,@@ge;gay, 1-5 days, or 1-3 days. In other
ments, the resting period is from1l-8, 1-6
meeks 2-5 weeks, or 3-4 weeks.In certain enbodi nents,
t he therapeuti cally effective anmount of the CD40
agoni st anti body produces the plasma concentration of
said anti body of about 0.03 ng/m to 10 ng/m, about
0.03 ng/mM to 1ng/m, about 0.03 nmy/mM to 0.3 ng/m,
or about 0.1 nmg/n to 0.3 ny/nl for 3 to 120 hours. In
sonme enbodi rrents, the speci f| ed pI asnma concentrat| on

oy a ~ N o




connection with tunor treatnent, is also useful in
enhanci ng i mmune responses in patients and such use,

W bh@seéxnse, is al so provided by the present i nRENIB206W/004103
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In certain enbodi nents, the enhancenent of a patient's

i mmune response results in |nc%eased CD23 or MHC- 1|
expression on B-cells in patiént's whol e bl ood, which,

for exanple, may be neasured at the end of a dosing

period. In sonme enbodi nents, the anti -CD40 antibody is

adm ni d to a pati frompri _
2nd) or TS Ee R g MErRaRaral S BHvp ARG Sl coso agoni
deptemdyeprbducﬂmmmiaeMB&bmotyatmn bfrsa}dquetnod}y ohaynaloDagEmI to 10 ug/ml,

Copr ar j Cl t

QR 0¥l il TPRHELS Y B9 DB gy s 03 st
X3t ARGERPUST In) spme embadiganisrahe sperifiednlasma epnsyntratian is ggistained for
erabedétrmsfdgy dshe 3@%urscﬂ4@ BRI td 58 REli, PSS 8 BBk, 24 to 96

08 o R B Ao S SRR B RS e Ep ST amine o
didseddw,12itmé?2 rnng any acquired i mmune defi ci ency

di seasg, céiéﬁherﬁ@odﬂxe%ts |tﬁb ﬁlgféﬁeﬁlwl‘?%f@aﬂe Samohnteof the CD40 agonist
anti-CD40 a l%lsamm stered to enhance the

i RRYRQAY 9%%8%%4 B9 fR? 9psinp Pefiod 'Fr?bg%&rPe%Wb%‘a."wéW{dey 0.1 t0 3.0
t Ihey/igriby,-0CDAD 1.ambg/kgidhy, bsatdirD.nite 06 md/ky/dayt. r adneaembodiment the
Pabdd g@ﬁs Ahhidhasq Rr b@%ssrara'a dayd e ﬁrlazr céﬁég&ﬁil/elypﬁr on alterate days.

para|t|C|neC|on nsone
agoni stha ermitteptoging regiagn ?feﬁp‘leeaga@?h i %Qdéeﬁeas desc”bed above in
P coraytion Gith G@rhbrytrelatnemt, mhlseniefmmenrhea@mn@b régpenses in patients

' ! H‘gfcﬁ ugé tH&Qr%Feals 3 mh:%@lbggﬂ ?ﬂ@&&%rp | cteRam embodiments,

lon'to preven r to e nu
sé\ﬁe?ﬁheycemeni ﬁff adefiens . immHee msé%’@ﬁtfewﬁefht'ﬁciﬁ?s%ﬁ §623 or MHC-II
p@wéﬁm od Enwub PChaBiéntls walel Bidd AwRicHRIr ekdingle, Wyl RTheasured at the
n(pfl 4 g ad mn| stering a CD40 agoni st anti body and a
DR P'&S1OFRAPTSS i nhibitor, preferably a
pl at i nerewme/ambvréme@ts,p@eithCW@iasﬁnoav il adrinisteeadt i  patient who

egias %mtngnm&y sa%m Icembﬁe@drmnnﬁo%we%e.es nﬁw[:l@dﬁgd" mby dependent
In sone e

S atin_is ad nlstere
o er oMt SR s oo P ‘RppIpigoty Bruton'
13Qammagehuline@ia, dgG altwlzss ddicieacids) BndrgHliped SEED (donntoe gamma chain
pﬂ{ultﬂﬂgr'{s) Sln%mé oglﬁ'feﬁts & anti- @54(9 lb&iwgg&rm%igferedttgﬁfzat a patient

ClSp atinis a nlStere In one -

i Hhe W@HHD%SUPWP%P JR) exanple gHe {hdematheisay. r?éH?s an |fnrqu§e debilitating

adﬁba'slesﬁr&rueidg cargr adubed] ayraunel Befiefeh@) Miseasepduereas sHIVE hén some
ng%'ggtsd?]%w rﬁ[&d&o%f ?@atﬁrﬁﬁ é(]gre@g:n% e ec%qlﬁﬁ gnanlthlté of an elderly

OPat@Bb ue s@“qemm“@tﬁiﬂ)el@@t"c@ﬂo anbady ip agministeredgo #@?tlégoat'e"t who

0 hasih 8&dter(3, Virdl OfullyaB oNBHraltic inféctiamotih esmeé &B&diments, a human agonist

AP ke Sns! o 298y Rhied sipriiRECdTE Bl IE begpsg of oo
cillsgisr penersa peay haelﬂm lﬁﬁ@pemlélé tqjmeptmg tp prevent ontorredugé themgmber or
dQ8&leRy oPBfcbRS. or rest periods. In another aspect, the
|nventLron relrg oamethod of t atln aturmr

pati ent"§ RTSTEUL MG '%@ﬁotpf%"éc{eﬁeanf"ekg? '%9( értf"ﬂ&r t”oa patient
t hempaing edinstefiy 8 CRGO ngsist antibbdyoahg adPNA repticatjoreinbibitor, preferably
tgepﬁé?ﬂfdeh@tn@e %@5&% Qfs l%t‘ﬁ'\sslr; E@Qm erﬂﬁ’cfdhw%ngabs I‘Qﬂ\erseéJﬂwlmstered

Cax serum concentration in the patient resul
f f”HﬁYeﬁali’ﬁ%lhﬁf?r%ﬁ erpfpdisrentsneispiatip i s(ﬁgﬂymsftgreg B0 eyt qgﬁom about 25

nrga/zdo md peronfeatenbsiionmsaing dehé? dp286e 76 $o 10t Mg pér . of tHe@atient's
b?dy 5&& Q’Qg tlrhgnecg;ﬁ dﬁl‘?e[nvth%: Q;Q&QW i %Exlnﬂg%te%%i jﬁho?\e dose (e.q., a

in the
| ﬁ'n@lﬁm"ﬁé?noa% %aon) t Hearrqthﬁéﬁmb%mﬁrél M%gdm'wstareﬁtoam 25 days. In
l'iquid pharmaceutical formulation suitable for
parenteral adm nistration conprising an anti-CD40
anti body at a pH of from5.0- 6.0 and a
pharmaceutically acceptable carrier, the fornulation
being stable for a period of at |east three nonths.
The fornulatlon preferably has a concentratlon of CD40

o, oy o o Y T
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anti body in the presence of imune cells. Aninals
received a single injection (IP) of 21.4.1 or KLH at

wo b@stob3ze9 of tunor chal |l enge. Tunor size i S repPOTARW04/004103
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for each individual animl on Day 21 in mm2 (10

animal s per group). The study s representative of at

| east 5 separate studies. Fi gu:?e 2 shows inhibition of

growt h of the human breast tunor cell line BT 474 by a

CD40 agoni st anti body. The val ues represent individual

tunor neasurenents taken on Da 53 after injection

uSPHRP BMEAHMES "Ee?m%}’r“befpt.heﬁl?é §Pl}lﬂ9’y ging é‘ﬂ%"é@&ﬁ?da'(‘u“\?@b'”a“O”

oﬁmth wplaapm@msteoepmé dasaysof abbwe OnfetaA.0frag/kge acdbout 0.1 to 1.0 mg/kg,
s indicated by the horizontal |ine.

‘PS\}O ?%{)%Blk hi bition of CD40(+) tunmor growth by a
CD40 agb?ﬂ°§lef awerthadyiniststion af @epiatip istqembjhed wéh e igermittent dosing
| REGihéh @f&hé SD4¢\ahtrbBHﬁ witB @RbMBlbénd hdiGhiSteteddafiid &k 6fmore of the
2{]?. 4.1 at J es‘i B ne .of tunor chall enge, (a) Tunors were
i José'?,gtpeeéfo%ﬁ BRE B °PH) toget her with human peri pheral
bl ood T anelhesaspact. BEINVEItion driates PG mtg0¢<§r!fpet§emtumWen a patient in
t WBRY of SLdhareatimER) b)f wmuﬁﬁiglt@ﬁ\b‘bbﬁﬂﬁﬁé c@m) H@Amst Zrheoavaﬂra fragment

hg{ﬁire; ﬁ_{]%%j ‘gﬁ%S‘En grle ga% kq/%ay’r ‘@'b ih?t é’?’i‘ ‘s/egurchog(ientranon in the

| patteint Jessitipgurfevire agxipistrativpnofs the Adntigedye isd leshiaimn 60 iegihls  In one
LSt ' rta

i ngﬁg&ﬁérg )}ﬂ%@%‘a@é Hs%@{r)egﬁ)ﬁx td 6‘?%\? 5%15‘91%@“3,( atuig{ éé)gfer?ttrahon of the

r@ﬂ@dlﬁtftwt'%ﬁrpemb@ﬁ a9 18ug/0Y-vi ng ani mal's, N=10

per gr @ghottet %He@t &eSMH&ntraaﬁé td £ 6taBI8 Hh@d pﬁamseédm&yfoanuuat.on

t i on th a CD40 agoni od
C SUBbRon PPt p R sRploh Pray SES ol el a B from 5.0
EWEGDH MENES s utigelycchentablencarieh dhe tormuldtig @ﬁlnststabjact@ a period of at

afabDARY mdMhs. FEORIRGIatRA rer&rbP nahkh 'chQQMtratnUﬁ%ﬂ@Da@ antibody of at
ant i bOdét that specifically binds to

mifRE el SRE™M- n QB S °$W€ntoﬁhe ?’B'a@ﬁéﬁ?"%ﬁs\ﬁ” LY antibody,
atsodlmad:etaiéxcsudlurﬂ OBondecandaaysatbate 8@ Rreferablyt it sso@ises 20 mM sodium
ant esmog?éi?rs\glcg% EQI @4 Qnd bE p@%ﬁ%%tmt $he érl?ﬁ:mo antlbody

t 40%
S ORferabs e tmATIBs ae@%qupweé%ﬁ@a@%%w%%ﬂ%g%w i 9foup corsisting of

aahtivedy 2001 6¢xUNS in the presence of CD4OL. In sone

enbodi ments, thegagtd Nidyp, 26t bralviggsant i body

i s nmeasured usi ngTV%‘U#‘E“MDT#’H’CE_ITUQECUl e

upr egufFigiieohshews aghibition of epwteef taerigBAP(nelmor (/@2 by a CD40 agonist
aghtibeby i trefpr&stéﬁceamma{ei déﬂb ammabmye.{vea Wﬁj@&ioﬂﬂm’l@ 21.4.1 or
KB REe b of e e . R Y ipboria M b g i on Doy
a@t lrbmjy(w smmea@gvr@glumsThngtuawsw@rmevf@tl\temfr@ﬂeaﬁba e¢parafhgiudies.

t er m a@,webp%ws%meﬁ@f Hew i Jf trfeeﬁuﬁfaﬁ bPéastatnmbmencnﬁe BT 474 by a

fragne reof that co
D0 Sis: Ry’ aiHe By P eared e e P ey o B drieg on Doy
f bagfenitjsctan eisipg Gdanveals bgr greqronBhenstndy iDIN¥preseotativegefewp separate
oﬁxﬁe\ﬁm@mg Y rhé:anQBr é'ébﬁﬁéd?rﬁent @Jo@ﬁ‘}éfi‘rg:ﬁcaféfd bg Ifﬂean(fﬁ'lzontrsll line.

ant'i bodi es. I Ndl N mentS i nclude
e ) 519013 SPaeINGBHgN o G Ui P G40 Jeghist antbody,alone
uad:a fisd p}eséntmatlmmeiﬁemmc AAninealsarecéiveid acding(esinjgction whd €] at the time

Huggﬁ%gh\?e;ég) '}un%?é bvg%qkﬁf&&{ glbrqle b i %ggtﬁera\pntrhhuman peripheral

hémsy Tels and dl he @ewwwear@éw @edumprnﬁzer @?ﬂbrﬂfﬂr reaeft individual
emrnes srrenneaeraf@embbatmeﬁttgeo@gma1osus iflde o) ihB ®dNzoh&l lke. The

@’? nlsgir;}reser%gp(ve of at Ieaq,?r" ? %%% ?e exp me%lg]t erm " hurman

neans the variabl e and
constant domai n sequences are derived from human
sequences. Human CD40 anti bodi es are described in
detail in U S. provisional application no. 60/348, 980,
filed Novenmber 9, 2001, and PCT Internationa
Application No. PCT/US02/36107 (now published as WO
03/ 040170) filed Novenber 8, 2002, the entire
di scl osure of mhlch |s hereby |ncorporated by

Y o o s T e 1




3.1.1H A78T-V88A-VO7A, 7.1.2, 10.8.3, 15.1.1, 21.4.1,
21.2.1, 22.1.1, 22.1.1HC109A, 23.5.1, 23.25.1,

wQa3002863289 23. 28. 1H D16E, 23.29.1, 24.2.1, PCT/IB2004/004103
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3.1. 1H A78T- V88A- VO7A/ 3.1 . 1LL4M L83V and

23.28. 1L- C92A, as well as an anti body conprising a CDR
or variable region of any of ttie exenpl ary anti bodi es.
Anti bodi es that recognize the sanme or simlar

epi topes, or a portion thereof, as any of the

exenpl ary anti bodjes al so be ef ul r the

pr esent  FURATIONS fTTec ‘?}rqul%‘m %”'M?Qf’dﬁe‘ %@PW&B'&V [pgluced by a
OfBeceti Kiyinbietha (Datdie Eiret datan paints wefemto ttreemelars mind®u pesurviving animals,
pr,\p\{ r(pu rein, an antibody that conpet es vvith an

antl the invention (e.qg., 1.1, 3.1.1H A78

3. 1. 1 NFBET(S VBer regression caq_stydsby3a cg_rgbulatlfn t@e_[aqy \Tth a CD40
ZLQ&lékant%Bdﬂandhsp@% 1.1HC 109A 23 5.1, 23.25.1,

23.28.1 ,
3 1 14 AvBE] ,-';;. Eb EMBODIMENTS

23. 28. i\ecgggqxherandtheﬁem |3Q@')'Stéé?‘f’f°b%‘t“2f§’éf o “agenisijagt-CH4@ g@ntibody”
e'n&%H@Qﬁ QntHBAE that sd&:fn@dﬂplbbﬂﬁlb ﬁumérﬂtBl(ﬁﬁfole&@@fand increases one or

co a ti X li fi e ein

ST 5% e R o B bl L e R g rosme
f @xpremmmomn sping nibodiments athe iabkimmesctlvmm €D40 activity by at least
SREe%I 5d%abdoy., 70'%8%@% of 85% 339 8&Hé @&bsmem nﬁé a@t.vat.on occurs in the

h t Tl

Chalacteld SLAS 07 an oPsibi, B, By B vecaiyetgp antocy i
amehheed aHirtg e blendsudadel mdtevolerupiegulbtive agsay, IrSerother embodiment,
MR NQEsty o%talée@vat. Wntifdd lmaaéurelauseg togndrﬁ&k%s@aﬁe%easure IL-

assays, USG of I'%COI'G bi nd Iﬂ\g‘ studies, as wel

t H3&geaset &) ?’@H‘er ﬁm'EE R Eerachiy of @E@Fﬁ’ﬁ"m‘@@é{t'? Wﬁasure" using
N@n /fﬂ&kb?.ﬂrﬁdr nwdéB0Al to Wal ker et al. By the term
" conpe rﬂsanltmcfdg £L‘3Js‘éa ner n r@felrs(wgﬂ' ﬂtat:to?n og q)%}ﬁg fragment

i S nmean rst anti e es (f)]
withereoh tf@ééwte&nw'rfb@ayn%@ﬁtdposy fm.%c'f@fbwem ff?»'ﬁ@'ﬁg ragments are

alﬁfddb&!d)/oy%&dhdﬁaﬁt DRA maiheq@d%t bloﬁ,eeriz@mdt&i &cdnaileyl cleavage of intact
ese

g%ﬁ}g’g?% !%BJ] q"thagB%Hta |ncu e]Fat% thgglfF(ggg n?@sm ki)e %lnﬁ;‘ltlbodles itis
alyseangteodghattreferesesciora "aimti(%dyhowﬁel lamqtrerqtﬁa)tanveody\nwﬂencludes

t lae ahi.tfb@iy rﬂsv.q atté}e..reerg«gnéi d@BidnDA e hétvy lchai PAHiIP&NnSonly occurs
decreased in the presence of the first

al so de
aHt'r"}%‘a“;Pm%E‘Q?f ex?fﬁ?s"?ﬁ’eed not be the case. That is, a

first &rdferady yhecagrnistriiidfiantitode isis hudian gnigodyn Asesed tlerein, the term
aMJngﬂ%\‘\tlﬂoQ{ ml r*\éan@ thaﬁfi)c%dw tméﬁt thé b?rtab@ea‘ﬁe 'Egns@é?ﬁ H&Q&N sequences

i nhi biti bi ndi n first antib

@éep‘éeé‘ ”e'b‘i”?*l?ﬁ@q“ %Wa%@€”8%ﬁs &t %‘86’&3‘?" in detail in U.S.
detosisioadd | appiicatiorbinb.s 60/848,980N diled NavEmbére9,02004 1 aad tRAT0 thyernational
V"'Ah@.cbﬁoﬁ N%Oﬁeﬂbgoﬁﬁd%?@ﬁﬁubﬂ.s‘hgé‘é‘sdwg’ﬂ?s%%fogjh@d NE\?ember 8, 2002,

| es
sénecﬁnt'fs disglpgise Ol Berely IRGPrRORIPH RytTRiEreneey rHW%cﬂ"H@dt?ﬁ provide
t AedubstbiRP@lahtage &P tHeOPRArBgnt nfedtiods rtﬁttl&ﬂﬁn%sent invention, as they are

¢ %?Ee%te&?”fﬂﬁhh.{b%é{rﬁnhu% mecsa ap(ﬁ'g e péln%{ag E\gt da%) 5};3%? St{e?] with use of
| nvremmmn(l@dgas '” 'BJ"P”Pat'eni§.- 1. 1H A78T,
3. 1. 1HE&L7rﬁpTary %AENQBMCDEE éafgbod& Gefld fkSthd - pleseatl indenion include

g%htgfgg'lis %%@ngéé flei-%Bl seggerz:@s ff anﬁﬁ_)o%eélde&gnated]&} 1.1, 3.1.1H-A78T,
331, TH-ATATO/BOBSATA VDT &, 308, L19.4N RBBY, &hd.1, 22.1.1, 22.1.1H-C109A,
23338, 34.26027) 2601, DY 28 BAIDA6E PP A, M 22 B CIRATEOVRANITH3.1.1L-
ant’i bodi es ‘are enconpassed by the present invention.

Regardl ess of the mechani sm by whi ch such conpetition

or cross-conpetition occurs (e.g., steric hindrance,
conformati onal change, or binding to a comon epitope,

or portion thereof, and the like), the skilled artisan
woul d appreci ate, based upon the teachi ngs provided

herein, that such conpeting and/or cross-conpeting
antlbodles are enconpassed and can be useful for the




light chain variable region (SEQ ID NO 10) conpared
wWith the ami no acid sequence of the variable region of

W b@shéygke chain of antibody 3.1.1 (SEQ I D NO B)T/IB2het/004103
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am no acid sequences of the constant regions of the
heavy chains (SEQ I D NO 2) and light chains (SEQ ID
NG 4) of 3.1.1 and

3.1.1H A78T- V88A- VO7A/ 3. 1. 1L- LAM L83V anti bodi es are
the same. Antibody 3.1.1

DU BV St Ol ot ErRaeniang ST BORS COR g vpiaple region o
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eﬁhﬁﬁ#we'ﬁtYSant'M@SéB@drﬁbﬁ%ewsafHkfP'btea P@éew’rﬁye'ﬂi@nnﬁaﬂf'? &4 would be
b)ﬂn@dﬂ&!ﬁdd ByudrieRilleciel dihd 4roBased upstethe disoiosuoé proiieied IReréignan antibody

ompe te$ it 2h aRt%§d§ & tﬁeﬁﬁ%‘ﬁno%"(‘e 90 3%?‘ g4 1‘?15A7%‘1“?f3 JH-ATST-VB3A-

exe
aNP?@dm 251084 1hdt1hdté 1031 Jt é’@ddl %1{1Hé?ﬁ084\e2 523126423281,

i p3 d@& Bid16EN23.L8, A0V i 1. onArs RPEEA-YSHADN1INIM-L83V and 23.28.1L-
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o2 Sl I 5 5 PRS0 seB SsE B gy of et
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widF‘ﬁ"@H’é”%mﬁ’&&iﬁ%‘%ﬁp"eﬁ“%fh’i"jP"cﬁ“H” E“ﬁe’-oﬁ?FQWZ%\%‘H‘?/W@ keLftelir e
Col | ecBy e térAl'Cippetd O@0kednereie mith tegafdao bedrtibddy, is meant that a first

N%Etﬂ)%ﬁ)ag‘d §\é%f %%%%gmg g\ﬂg a s%&n@%%%&y @Beo(ggg&ng ofztge Ergt eTtibody with
233 cagnate £Akpre 48 ‘Eteft%rdéc"ﬁéﬁéﬂ the gresence REthavesend ﬁ”t99¢3§F°mpafed
1@0 thammggﬂ&ehyiiralnm& Aa\eBsdne€ bf s Sb@ne@ntidddy. The alternative,

j.d
( PR Rl B R RS o0 Bt R bl RARS sbish By dpcheged in no
( bh4serB8 30 herTst BEBRY.1BN.10ut neechnol D859 c4SFATBE0S @firsUantibody can

( Wlb&madlr‘) Tdh-a320endhtigod¥ td ké\b;ﬂé al}thoETtﬁat“s%é&d%tlﬂod;‘ inhibiting
15875 gerA 45%%7 ‘;gtog@ rfgLN 15855 PTA 4548 23.25. 1
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descr | WO 0 017 For conveni ence,

. t he
2 GEG UL TSHREANS HIRPeIy JI MEHBien G o5 o igUg aniboctes car
t biag eo #et dpbiopi, espatioe of thevepitdpe| vwhidgnthe Rothodies bf thé:invention (e.g.,

33%}?g%@£&@%£§%&&&§aw“ 21.4.1, 2121, 221,

S@éué R OptsK s ElwAR 2B DREY HAESBVIKER @@%KI@A@Y’L 3.1.1H-A78T-
WWAWYWMVLWWTBWV%WMQ and cross-

D NQ 2
Aéc}‘]sﬁtﬁ% Eéﬁ}&gﬁgpgﬁ- m&{}ké%ﬁmmuon Regardless of the
SGALTFREYHIF PR S8BEGOVBE BBNPYPRSHRETREIMNoNCgeurs (e.g., steric hindrance,

V%{Iﬁ&&%ﬂd&e_@g}h{/&? 5 @RORMYA! @Eé?{f& Lériifion thereof, and the like), the
Ilela isan wou Mgema eDEasng:upon the eachlngs provided herein, that such
competing and/or cross-competing antibodies are encompassed and can be useful for the

methods disclosed herein.
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VDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 3.1.1 : Vari able
(SEQ ID NG 3): Light Chain

Dl VLTQSPLSLPVTPGEPASI SCRSSQSLL%(SNGYNFLDW(LQ Protein
Sequence KPGQSPQLLI YLGSNRASGVPDRFSGSGSGTDFTLKI SRLEA
EDVGVYYCMQALQTPRTFGQGTKVEI K Constant (SEQ I D NO 4):

Tﬂ@%@i@?&%ﬁ%@%@@%ﬁ%ﬁ%mw by substitution, addition

VYAGHRIPRIQGOSSPVTRSFNREEES 1esidewihout elipinaiing éhe( FZtiopdy[s ability to
NG )the Mﬁééﬁ YRy éxert its agonistic function. Indeed, an antibody designated “3.1.1H-

SGFTFSS Q%N/R%l}% X%t&%ﬁ)ns in the heavy

Seanab@MQM@TﬂWWVWN@W no acid residue

VIM%r%”%%@Qétmﬁ §E@or¥1 D/aNQ t%)alanlne at amino acid residue number 88, and a
ASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSV\N
Sevsfian PP YRR XesRie VS BSMPPISENIeefesTHRaq" 97 (SEQ ID NO:9), all with

VEHKELDN Ity B ihY e ek fdeREPRPIRY AldRSX varfeBlelegion of antibody 3.1.1 (SEQ

Pﬁ %@WAEW}@%PPE@W@#% -L4M-L83V antibody further

PAPTIRERSS SKW@QWFLWS@EEWT@D\?NW at amino acid residue
Gl aAaAd\AES NS INNPOaT i@ o SaXseHt Labiélakid residue number 83 in the

VAP R DA R PNBHPLRREGH ke Bk W Bence o ne

DV&IW@BFQ.@.@V‘PF"GEF“ASF @UYS?QG@\P INSVWL The anidp geid sequences
SefiHE B taiBHN K diHe nébiyaN M@Hﬂh&h% ID NO:4) of

REI?VG\/YYE%E@%@%LM t && are lt\wlg sgme. Antibody

VBNAHASEUSEBSYPHPIKDSFVMIIBEE T4 T GRAEERKPlRs “3.1.1H3L2” to reflect that

WF@%&%MJbQ@QMn@% tHe Heavyéhath 2hd two amino acid
Varlable &\}QID
R‘?(%&%WNS@%&W&WMWRQA

PG@L EVRGEVY iNPioBEGeMFKerGERYE MbRDIPSBING BAlbokiea viyayCibai modified by

NEMEREF&%DQE&W%BQQ%% Q@YF&?IW EII Mee{onthree amino acid
Sequence S Const ant (SEQ I'D NO 6)

A%Q%VFQPL'AF@QES?@@S‘W(N_@;WDWEPWma”t'bod'es and methods of
SpralUchig\VinE i AV HéFREdd YibldBEWINVB SSINFdabghal Ephlication no. 60/348,980, filed

V%ﬂ@g@{%w %@%@o PCT/US02/36107 (WO

KNP ZQ) fled NRyaB\AeT Sy-RAOV NerEER RS/ BINRtipn is not limited to these, or any
PaiREKhinSKdiK IR RN Y ReHESREEMIENSah, Hehddwith the teachings provided

GﬁeYrgiﬁDvlvéat‘JYaE%reNcucaﬁjﬁN'\yv}ﬁgg 55%@%%%(1 SK%TItUtIOHS are encompassed by
the invention.

Hybridomas 3.1.1, 7.1.2, 10.8.3, 15.1.1 and 21.4.1 were deposited in accordance with
the Budapest Treaty, in the American Type Culture Collection (ATCC), 10801 University
Boulevard, Manassas, VA 20110-2209, on August 6, 2001. Hybridomas 21.2.1, 22.1.1,
23.5.1, 23.25.1, 23.28.1, 23.29.1 and 24.2.1 were deposited in the ATCC on July 16, 2002.

The hybridomas have been assigned the following deposit numbers:
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(SEQ ID NO 7):
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KAPNLLI YTASTLQSGVPSRFSGSGSGTDFTLTI SSLQPEDFA Li ght

Chai n TYYCQQANI FPLTFGGGTKVEI K _frot ei n Sequence
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bl ood using an in vitro whol e bl ood assay which

correlates with induction of antibody-nedi ated

cytoklne release |n hunans 21 4 1 was tested at 1, 10
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with 21.4.1 for 5 hours and plasnma was col |l ected and
anal yzed for tunor necrosis factor al pha (TNF-a),

w0 piosnéeson gamma (INF-g ) and interl eukin-6 (PCF200y004103
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ELI SA (usingcomercially available kits). Cultures
were al so incubated for 48 hours and anal yzed for
interleukin-1 beta (IL-i b). t oki nes were not
detected in the plasnma of human bl ood cultured with 1
or 10 ng/mL 21.4.1. Only one donor treated with 100
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the anti body. Table 1 Mean (+ SD) Phar macoki netic
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N CL Wdss t AUC(0 ) (nmg/kg) Gender (nl/m n/kg) (L/kg)

(day) (mg h/nmL) 1 2/sex O. 0635 0. 0245 0.0757 0.0265

0.75 0.21 298 126 3 2/sex O: 6’213 0. 0055 0. 0459

0.0055 1.4 0.3 2460 600 5 2F 0.0174 0.0488 1.4 4790

10 1/sex 0.0133 0.0529 2.0 12500 Exanpl e 5 Anti - Tunor
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1. 1H A78T- VE8AVIT7 AN L83V anti body (1C50
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in vivo activity of 3.1.1 anti body. These in vivo
tunor results further support that given the simlar
in vitro data obtai ned where the two anti bodi es were
conpared, antibody 3.1.1 and anti body
3. 1. 1H A78T- V88A- VO7A/ 3. 1. 1L- LAM L83V wi I | performin
a simlar manner in vivo. Thus, results obtained using
3.1.1 apply to 3.1.1H A78T- VB8AVO7A/ 3.1 .1L-L4M L83V
in this and ot her assays. Exanple 5(b): Effects of
Ant i body on Hurran Br east and Prost ate Turmr Grovvth The
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prostate tunors was exam ned. SClI D beige mce were
chal | enged with the human breast tunor, BT 474 (ATCC

wolts/0e2y9 SC, together with human peri pheral bCDDRROT4/004103
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cells and DC. Aninals received a single dose of 21.4.1
(IP) at the tinme of tunor injggtion. As shown in
Figure 2, a single injection of 21.4.1 prevented the
grow h of BT 474 cells in the presence of immne
cells. The am)unt of 21.4.1 necessary to cause a 50%

reduction |n t r
cor r es FEHER%S qu s/ B o Recrpthe ™ tratl on of 0.05
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growt h of human breast tunors alone and in the
presence of cisplatin was exam ned. SClI D bei ge mce
were injected SCwith the breast tunor, BT 474. The
antibody (1 ng/kg , IP) and/or cisplatin (2.5 ng/Kkg,

I P) were adm nistered as a single injection once
tunors reached a size of 200 mm2. Tunor growth was
rreasured on Day 84 after chal | enge. As shovvn |n F| gure
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21.4.1 prevents tunor growth when adm nistered al one
once tunors are established and causes tunor

w0 e@seer8on when adm ni stered in conbi nati on W€TB2004/004103
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cisplatin. This was al sodenonstrated usi ng anti body
3.1.1 as is likely for

3. 1. 1H A78T- V88A- VO7A/ 3. 1. 1L- 1AM L83V as wel I . Exanpl e
7: Multidose Pharmacoki netics of Antibody In a

mul ti pl e-dose study, 21.4.1 was adm ni stered
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1 Gungegay e yfsY L RRYER Rafogr oy Y SERRE o) anaiyzed for
aimterleukimf b&a{lbt!8]. doses. Bl ood was col | ected on Days 1
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prosF NSRS was Uil 0 Oys Ser Arg 1.5

SCID-beige mice were challenged with the human breast tumor, BT 474 (ATCC HTB-
25  20), SC, together with human peripheral blood T cells and DC. Animals received a single

dose of 21.4.1 (IP) at the time of tumor injection.

As shown in Figure 2, a single injection of 21.4.1 prevented the growth of BT 474

cells in the presence of immune cells. The amount of 21.4.1 necessary to cause a 50%

reduction in tumor growth was 0.005 mg/kg corresponding to a Cn,y Serum concentration of

30  0.05 pg/mL. Similar results were observed against the human prostate cancer cell line, PC-3

(ATCC CRL-1435). This was also demonstrated using antibody 3.1.1 and can be expected

for 3.1.1H-A78T-V88A-VO7A/3.1.1L-L4M-L83V.
21.4.1 prevents the growth of human breast and prostate tumors.
Example 5(c): _Anti-Tumor Effects of Antibody on CD40(+) Tumors

35 The effects of an anti-CD40 antibody (21.4.1) on anti-tumor activity against CD40(+)

tumors and changes in efficacy in the presence and absence of immune cells was studied.
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45 Jy Val H's Thr Phe Pro Ala Val Leu G n Ser Ser Gy
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Leu 30 X T r r{s nti J 0 I%-C?L m a 210>
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| rortd) in |aQ'}D4-6gf) sfstdhicRimof heder83ing 2R cdiByndfioma Rk addtksed.

Pro @ %C%D-t?eig:jle mi%:g were injected IV with the B cell lymphoma Daudi (ATCC CCL-213).
21.4.1 was administered as a single injection (IP) at the time of tumor injection. Mortality was
monitored for 58 days.

As shown in Figure 4, a single injection of 21.4.1 prevented mortality induced by a
systemically administered tumor cell line.

21.4.1 delays mortality in a CD40(+) systemic tumor model using a B cell lymphoma.
This was also demonstrated using 3.1.1 and similar results are expected for 3.1.1H-A78T-
V88A-VIO7A/3.1.1L-L4M-L83V.

Example 6 : Therapeutic Effects Of Antibody In Combination With Cisplatin

The therapeutic effects of an anti-CD40 antibody (21.4.1) in preventing the growth of
human breast tumors alone and in the presence of cisplatin was examined.

SCID-beige mice were injected SC with the breast tumor, BT 474. The antibody
(1 mg/kg , IP) and/or cisplatin (2.5 mg/kg, IP) were administered as a single injection once
tumors reached a size of 200 mm®. Tumor growth was measured on Day 84 after challenge.

As shown in Figure 4, a single injection of 21.4.1 or cisplatin prevented tumor growth.
However, the combination of both treatments lead to complete tumor regression in 7/8
animals. '

21.4.1 prevents tumor growth when administered alone once tumors are established

and causes tumor regression when administered in combination with cisplatin. This was also
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Varrc;reéséd "Va%g'?ﬂ ng% 0@3 tiﬁo‘r}@kg @ tf%ﬂoéffq ndg) ?&(Table 2).
GISjmilsr axm?s&seq@efa Coe ﬁnWParL&%ere %@N@?gn Pow wrai 5@ the 0.3 and
\(?1?4115_ Nd doEBlgrddpe 1A e 161 rf]g/l@/dosa Grog®, tRmdan Qr,,lé(béndHhéénm 0-24) Values
a
Snccﬁ?gdr?g z?q/élezaaAgﬁi EF%%ASe,{y ggm )béyqlﬂéga &Q%éar-rela?fed %Perences in

Glenpdsyre WRinen@0bshve€0 A n Ay Arg VaI Thr Met Thr Arg
Asp Thr Ser He Ser Thr Ala Fie$5 70 75 80 Met Qu

Ley ASQ o %h Lr%uccﬁ(rin%tlcsgarrametgr fg1 4. mn ({_\Ingmgllatljs MXnke syon Days 1 and
q,glean (+ SD) Pharma SO y g Yy Y
9 Following Every Other Day IV Administration
Dose® Day Cumax T max AUC 4.2)
(mglkg) (ng/mL) (h) (ng-h/mL)
0.3 1 467 £1.71 19+28 47.7+154
9 74+29 0.5+0.0 55.6 +47.1
1.0 1 26.7+5.1 0.5+0.0 387 +59
9 12.3+9.1 19+28 219 + 151
10 1 226 +29 19+£28 4130 + 600
9 577 + 163 33+32 11400 + 2100
@ N = 2/sex/dose
Example 8: Antibody Formulation

CD40 antibody was concentrated to approximately 11.0 mg/mL + 0.8 mg/mL using an
ultrafiltration unit containing 30 kDa molecular weight cut-off cassettes. The concentrate was
then diafiltered into 20 mM sodium acetate / 140 mM sodium chloride, pH 5.5 buffer. 2%
polysorbate 80 solution was added to the concentrated diafiltered product to achieve a final
concentration of 0.02% Polysorbate 80.
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Valte resting ifietiodG for #denstTt week80 185 190 Leu Asn Gy Lys

A u Tyrz Lys 1R¥Smitis \a’@doroﬁ-:r%r tPRIN- VS WHeir-81é R‘éﬂapé@éally effective
200 205 Ala Pro lie Gu Lys Thr I|eSerLsThr

Gay‘°@trﬁ’rq5|”6es,@r@as@a§°2°f@"aéﬁ?5 °§%@J3 k9! tey! 9 ng b Tyr Thr

Leu Pra.Pro TSermé\h@]j atadrdidgu tdVekaimT My wWhginAse B2fapadidally effective
235 240 G.n Val Gy Phe

2 Fofp e @b coniitid i wbBloEl it O Y 1S

Val G & Tr p Tap mether aneandicy fp a@im TPwherein theramibadyris Fsjected from the
L>g$ou honsiflg 4Pan 8rftiBo mang,Qh£5ra.na/%t:.d %?geﬁ@oﬁﬁﬁlbﬁgﬂ 3.1.1H-

Chbereh 1 SrkDSek o 2Tyl (e el 712, 0
Oys.1.1, 21.4.1, 21.2.1, 22.1.1, 22.1.1H-C109A, 2351 23.25.1, 23.28.1, 23.28.1H-D16E,
23.29.1,24.2.1, 3.1.1L-L4M-L83V and 23.28.1L-C92A.

6. The method according to claim 1, wherein the antibody comprises a CDR or
a variable region of an antibody selected from the group consisting of an antibody designated
3.1.1, 3.1.1H-A78T, 3.1.1H-A78T-V88A-V97A, 3.1.1H-A78T-V88A-V97A/3.1.1L-L4M-L83V,
71.2, 10.8.3, 15.1.1, 2141, 21.21, 2211, 22.1.1H-C109A, 23.5.1, 23.25.1, 23.28.1,
23.28.1H-D16E, 23.29.1, 24.2.1, 3.1.1L-L4M-L83V and 23.28.1L-C92A.

7. The method according to claim 1, wherein the antibody binds the same
epitope as a CD40 antibody selected from the group consisting of an antibody designated
3.1.1, 3.1.1H-A78T, 3.1.1H-A78T-V88A-V97A, 3.1.1L-L4AM-L83V, 3.1.1H-A78T-V88A-
VO7A/3.1.1L-L4M-L83V, 7.1.2, 10.8.3, 15.1.1, 21.4.1, 21.2.1, 22.1.1, 22.1.1H-C109A, 23.5.1,
23.25.1, 23.28.1, 23.28.1H-D16E, 23.29.1, 24.2.1, and 23.28.1L-C92A.

8. The method according to claim 1, wherein the antibody competes with a CD40
antibody selected from the group consisting of an antibody designated 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, 21.21, 2211, 22.1.1H-C109A,
23.5.1, 23.25.1, 23.28.1, 23.28.1H-D16E, 23.29.1, 24.2.1, 3.1.1H-A78T-V88A-V97A/3.1.1L-
L4M-L83V and 23.28.1L-C92A.

9. The method according to claim 1, wherein the antibody has the amino acid
sequence of an antibody selected from the group consisting of 21.4.1, 3.1.1, and 3.1.1H-
A78T-V88A-V97A/3.1.1L-L4M-L83V.
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administration comprising a CD40 agonist antibody at a pH of from 5.0-6.0 and a
pharmaceutically acceptable carrier, said formulation being stable for a period of at least three
months.

14. The formulation of claim 13 having a concentration of said CD40 antibody of
at least about 5 mg/ml.

15. The formulation of claim 13 comprising an anti-CD40 antibody, sodium
acetate, sodium chloride, and polysorbate 80.

16. The formulation of claim 13 wherein said anti-CD40 antibody has the amino
acid sequence of an antibody selected from the group consisting of 21.4.1, 3.1.1, and 3.1.1H-
A78T-V88A-VI7A/3.1.1L-L4M-L83V.

17. A method of treating a tumor in a patient in need of such treatment
comprising administering to said patient a CD40 agonist antibody or a fragment thereof in a
dosage of less than 1 mg/kg wherein the Cp,, serum concentration of said .antibody in said
patient is less than 50 pg/mi.

18. The method of claim 17 wherein the dosage is between 0.1 to 0.3 mg/kg and
wherein the C,,.x serum concentration of said antibody in said patient is between 0.5 and 10
pg/mi.

19. A method of enhancing immune response in a patient in need thereof
comprising administering to said patient a CD40 agonist antibody or a fragment thereof,
wherein said antibody is administered according to an intermittent dosing regimen of at least
two cycles, each cycle comprising (a) a dosing period during which a therapeutically effective
amount of said CD40 agonist antibody is administered to said patient and, thereafter, (b) a
resting period.

20. Use of a CD40 agonist antibody, or a fragment thereof, for the manufacture

of a medicament for treating cancer in a patient in need of such treatment by administering to
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