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(HCC) (Y. Wan et al, Wrld .Gastroenterol, 10(2):195-9
(2004)). CD137 expression was detected in 19 out of 19
HCC by RT-PCR,. and in 13/19 by i mmunof!| uorescence

stai ning. Conversely, CD137 was not detected in the
peri pheral nononucl ear cells of the sane patients.

Anal yses conducted in heal thy donor Iiver tissues
falled to denDnstrate expreSS|on of CD137 These

. e .. a - T L Y T T




. I'mmunol ., 167(7):4059-66 (2001); E. Kwon et al.

P.N. A S. USA 96:15074 79 (1999); J. Foell et al.
wOR0ds/0855841. SclL, 987:230-5 (2003); Y. Sun et aPCT/UMHD4/033587

Med., 8(12):1405-13 (2002) S. K Seo et al, Nat. Med.

10 lﬁﬂ[ﬂﬁmﬂég b RO T)-cellSand dguen taryinoha Ees o@eplﬂﬁﬁalroﬁgﬁmz

| BB i atin esponse, it woul d be
deQOPQWeef F‘g ﬁﬂ?gy&%‘l Nt #3%&&?\{ 41 (1981); &nfhysi pbdmpunpl
agoRItShi:67 A0HS)YH! 2% ot BAl. Bl biyse2d05-06 (ztohs)) Human
treat nent. or pr evention of human di séases such

cakd¥p7L shsdtvdirn e auteis myre cauEPAH (M oA lersemetab, Eur.
5BRIJE[ﬁm§HWY2g§_2'I}I-d@g4I}3\/ENTI ON: The present invention

provi des ful I'y human anti bodi es that bind to human 4-

| BB ( H41nl@gt)tloatmdeﬂlh@rmgesugnewt@(iﬁd%gxmssmce.LlBBbmémaof CD137

R AT EOR R BT A A

noexikssing ctltse Lbigsttimef abfdeiddnstBBd et b{@deIf_CDﬂ Bretgfuylon

per . L.t | of bot h. ti bo

Db ORI o s Blngdth DuBlRe Melrafitu or e 118, and

10 pr mdgsnpm@mmw UC&s1, wad ﬂnhlagecnnsto fesamhg m: ihtressed adHefba&e (J.
ant | results in

di
D o o o g T e B ot

r eﬁi@ﬁ&@% wag_a&ﬁ&lsﬁﬁéd ReAY Rah 6 BEhBGatd D G Phosis (7. Langstem etal.,
i nmuno- enhancers of an anti-tunpr or anti-viral

i ninfiekess Biphs @) (19N disteabatrsatipng pere cefined by the
rregtuasw@km; A Waﬂ'ﬁﬁﬁﬁ%brﬁ&ﬁm?@tzg?@% %%z&o@p Ahiep

be used as dlagnostlc tool s ection o

15 Hashompd ithet o fuseiépnal antir GRLEE. aptibeskitindisedsa high kte eff preliferation of
aﬁé@ﬁﬂ?ﬂiﬁﬁoo@rﬁo@%ﬂ% ﬂb&%@ﬁ’l@ hfg:;ﬂ?l r ﬁ%e@?/ﬂ%?iﬂi’tioﬁ QPT -cell

on provi onaf ant’l
anddtiyetirsi diel addifioposolubdnCPhEHewds fotat miﬂpﬁe@nﬁn ofjatigntwitels

to | h |
o AR A U B LB
c hBa 447486 9-66 [@Ot)égil‘hus the igerasten of CD])ERV w@th mmIBéIrmfmﬂnops and
det er,m nj e CDB? onpl enent ary
20 elfrgg?ﬁe%hlng ‘%né%f%n s Q} T'ceH%Iaré ‘%&3 (conpl ement ary
d et er mInianghdrégpa@tantyspes oﬂ@mbkt fiedtior) it hb€beed delﬁﬁidstlﬁtb& that
%\%1 Cﬁ';}%h]? %#3! ’}Oaél{lé edﬁ;.%sﬁ sr?aeq, 'g é?l‘g%ls%%geséo antigens in aged

( Ciafp) Bneabah well @bQinBnfdniht be §ieoilatt dedli@ idtheBRBune
determ ning region 3) as depicted in

| ement ar
FI régjogseotp apifgehs @ccur%prﬁm%mms AP ERSERFCqR - N,
25 bescidiee, 263«3@'(139962711 NGy, FRLJiRO 98 1654- dm@bo@m IERREY et AN

anot her aspect e i nvention prOV|des monocl onal
an(t:‘Frb&Wm%‘? Inawwbelrﬁolfﬂdl 564200k 1 Rhrequaenen apgeatsde pe due to

t hgielati@f in %‘%‘qﬁ‘lhﬁl‘?ﬁﬂ? bbiRen fe ¥REARLANI £ Ik HsiBR and cellular

depicted in 4, and the heavy chaln conprises a
v aupal er ¢e@@| @@n%l’@l@éﬁ & obiested te lgpoBesiy thtisgondtary| n

l.
SRl DB NS, BN 05 RS o
30 V\/rmhreecr ’ﬁ-cbllisedol nogmeIWalﬂﬁmcm m:mulsmm dwd malthamr@ﬂucalsﬂmmea'on

he | n, conprises
am no at &ﬁ% 2di" uue'é|s?i i1@'602(‘ S@Fla%E%“%lﬁ%l\% sshoyg éﬁtoatgﬁde’fmce
adpé fatdaﬁctlhe int vire Pechlb resjponoy tahemral topoagl mea{P. BahdabPakyla et
conprising a |light chain and a heavy chain, wherein
the light chain conprises am no acid residues 21-236
of SEQ ID NGO 6 and the heavyegchain conpri ses am no
acid residues 20-470 of SEQ ID NGO 9. The anti bodi es of
the invention have w de therapeutic applications as
i mmunonodul at ors of di seases such as cancer
aut oi nmune -di seases, inflamuatory di seases, and
i nfectious diseases. The invention further provides
nmet hods for treating cancer in a subject conprising
adm nistering a therapeutically effective amount of an
anti body of the invention to the subject. In one
aspect thls nethod further conprlses adn1n|ster|ng a




i mrune response, conprising adm nistration of an
anti body of the invention and a PSA vaccine. In

w@pwshasssaspect, the invention provides a net hpdr/is2004/033587

enhanci ng the i mune response to a SIV gag vacci ne,

_coafyri Bmﬁgncﬂ.d mm)eaooa@l Q0029 Bweret wh@tbpe@ide\Gere treated with

i nven aspect, the invention provides a
mefH @bﬁg? m@ﬂﬂh ﬂg{eﬁaﬂ‘ée G LmF Espensseoftloccdls payg identical to
V ageirBponde BWetvel Elgycﬁlﬂg‘hﬂées twiild BdspRbifg %e@ﬁ%ﬁsﬁﬁ@i’poﬂ&ble for
the .inyention. The invention also provid

phBtnefestivrcagt chieidpsdiit W%frﬁﬁe%l%ﬁ*ﬁsirthaé |enlgﬁnalﬁg hethithsorspresgion of

5t hgnit- R Able@les ﬁﬁe BALY 960 If)}gfnﬂﬁorp&rﬁ' %Ijep(ﬁ{ 5% may

and a pharnaceutically acceptabl e carrler
p haleaeedain rcesnulrecdvfﬁeem T-sell tssppnbes. JHeseniudies dedomiraadthe
" pbeBot P FR DA R UMDY 37 A AR 1o Bsclle welfir 30 PR &l in
tr at1 ng cahcer such as a ¢ era eutic
Vv agldmﬂpemgnumt—dmrpmmodmdudllataud yasa:g;dhund mipecatmuefdr themse
al SpuBaNi deshsRlak e Bolype! eoti des comprising a

nucl eot i de 'sequence se trom (a) nucl eotides

10 t h at e nA oale farl(eD Bffitargetatihcrapemukatenttént aftanoeranis duggested by

20- 467. of SE b cl eq s
R s e ALt i i e 7 S donal
nuaitibodice € atpapér by MEElEo et 41 agutiishio aacmummcaeuafdy
amn idre qges 21-236 of SEQIID%})
nuBnglefFﬁ qugs tﬂﬁ‘*a?t Sreeedonh MR A Bk Oﬁéﬁ‘t‘}’é‘ﬁe&f’nl‘}fm@ﬂtg
| DnbiR1 Big1 ()1 MeRkEAtkI. ctez& Mbd! 3668208 19913) &Me%n%hgr effect
sequence of am no acid residues 20-4 of SEQ

15 ( +pavitred hod FRds al%dr%?g“eﬁ@e%%ar@%( %ﬂsfﬁéncﬁéiﬂéc@é auem@ep@rtwn

20

25

30

SEGD chéh :N@pc%)ula@i?oﬁ rdsBkedH %e‘%@&dcg%oﬂdﬁgxﬁﬂe?é"ﬁ%% tih ant1-tumor

fragment of an am no acid sequence , such

asetecy df Waptleo dempingratedthatgtminimal ingnesion o@ pn murmresmw was

C%%ess;s}%ﬂ aalabee tpaé HSJ: EQL9E SsQbraf MGest &gaeag b ised
further”conprise nucl sequences enco

| editCIQhe a@@b@<b¢s e ﬂ@loretratatthel ity ofiis@pproath ﬂér @nce:c therapy

0;(831%8{% |so g 6?{/?1 e7o§E %Ilg 5t %{%Qttétgfrqlééeért
m&ﬂ@&t&sf% (gwmdh d\élllerf ot SE@ ]nDnlM@l 116985@791980&12@02)QRSEQ
e tZFeCA é’rei{%“ 31! 451‘?3@ Ydosies . 1 sol ated

pep des conp an a no’’aci d sequence
s eI ect dnl sdppomof the agtnmmﬁnr effitatysdatngitiofigobis@e CD 1M adibo&ES)

| R PSR T BBt h el bl s e g

t ?esgameﬁ OMaDeBerz@teen tae qunnlambn 01t 6@89')4483’3%451 dues; Eoeﬁﬁa et
b Papmao Suaieh S soho L XBebr rsis Gamanseted Ssbecpe

SE@néfE} NQIB137a1deEnd BE) BireR BRINARAPEIRY i AR kgddagn,t he
am no acid sequence of am no acid residues 20-470 of

seemppstingthe requiaBen of costialation inrgeneraing ;i chirignt inyness
| 58 aﬁe%mbmeat mﬁamaegpﬁoﬁumltmom ﬁ@@&b@ta Cell

sequence of | east one 3, F
Fillgmupol. dPO(ézt) 16%&%619{9$99Bv@umabﬂaé brlmumnelt,am(i%} 8Qp3a9 of

, I [ AN
00 Re ot ool M fese K AP ol il
f dnmey carBBoma aé¢ltlines i fadjh etoall, 7. rimnmnplr i165 (Y2203~ H)dﬂ()(gbh and
bi ndi ng region. In one aspect, the i munoglobulinis a
Fab or F(ab') of an antibody of the invention. The
i nvention also includes a celyl |ine that produces an
ant i body or antigenbinding portion thereof of the
i nvention, reconbi nant expression vectors that include
t he nucl eoti des of the invention, and nethods to make
the anti bodi es of the invention by culturing an
ant i body- producing cell line. BRI EF DESCRI PTI ON CF THE
DRAWNGS: FIG 1 shows a plasm d nap of
pD17-20H4.9. hda. FIG 2 shows a plasm d map of
pDl6gate-20H4. 9. LC. FIG 3 (FIGS. 3A-3H) shows the
nucleotlde sequence of the plasn1d pD17 ZOFM 9. h4da,

o o N~ 1



strand (SEQ ID NO 5), and am no acid sequence (| eader
peptide is amno acid residues 1-20 of SEQ I D NO 6;

WO e@ho3skai n i s am no acid residues 21-236 of BEQUE04/033587
NO ) encoded by the coding strand. FIG 5 shows a

s c haf@sirge@ihat th@oR@eks Sphcgéthg the Hiyahdehae able ﬁﬂdéﬁﬂ&% co-
construct. FIG 6 shows a schematic of the 20H4.

| i gmmuleqaaf signalig Jesrdle Wétﬁhgauls%f% in thexelease of IRy @yl HJAanéthat
éfe@pc %{eﬁ%ﬂhd( e ROds BFEH 7R (Undculﬁ&gu %r g{grésgign of
eav aln construct, i1nclu
c 0 GIiDd §7ls tnrlaman (@Eﬁ; ¢@idN@ake) these @nmre merst %lscﬁpsblp EagoniSiQ
ID i d sequence (| eader peptide is
L e P kB0 ATLG0R8, J of 'SEQ D \o 9. heavy chainis
am no a@Dwmellduehavﬁﬁlnde?&ocdi tlﬁEQpbﬁhﬂﬂ@pﬁ%eﬂE@d@DlB?L

tr 1.G,, 8 il t
{ SrsfeRtn Pectish B0es b o A et D et &0 1.
2 Ohﬁmﬁndl QG3(9)01883:R 198D 3.7Tdaet &L, U Shnfunb5 16845):28065 (1080);

t of mab_20H4. 9- N 7L i.nt i 0
gyt oo aiminona ot DG 8 0P Shifes siph ED157- 8
10 r eemhBﬁ-@&tcwnﬂmeﬁlamaﬁmﬁﬂdhmnmhamw 2:@1%7 Boshgﬁauon in
to PMA-ionomycin stinulated human or cyno us .npn

oA ST )y WYL T HIGSPAMRE: (R Jgon tice
Ve &l dntalRREEstoMetdfior 01 -cQis, bid @redictibH iR Profdad rdduction and
fusion protein. FIG 10 (FI'GS, 10A-10B) illustrates
t heft@fegle Tragl] ggfivay (B oK wgn prdub demnels, 1H¥ALP484-90 (2002); D.
ﬁ‘ﬁl Mlamﬁﬁ(no?té@l']ﬁ& Vﬂlfjg 19681 59033 7 VR fe@&@l‘yei%was shown

are exp ressed |ncrease In pg/ over

15¢c oﬂ?@?@oskoumet(ﬁDﬂ 3’17e/-lllaad| adnighsr Gequeaeyoumanerasgiaptases (4-fold)
i ?g a "{9 E(?ﬁr]c_)gj@ﬁc@ 3@%6'&?%@&%@ %tefﬁjat e%{o‘rf’&t ol orf bﬁf@‘?gﬁ a%l% by

ment ase i ne eve
T- the lubesof(aBdr@Bitic BOCTVA 7 antibodies BRMEas{ti¢ Gpraa@Bfor augmenting
st at"e“ pg/ M and 505
pPg 76%1 ESpec trgs\? ell?Srgg {Oﬁ’%pﬂﬁ%\/&a‘i ﬁ%gﬁgéno n resonance
pl ots dh aﬁ!cim«ih tngha:ﬁatmhm@@drm @mlt@r@élsaﬂﬂcmpports the

2 oH4. CcD137 IG 12 il t
20 2R b B I AR ioaief Iy st Bl Sties s ppted
I Oiihqmjrﬁbt’lhlﬁﬁdnmh&h@t safiples have cClidiinzed kﬁeﬁrolelmtﬁCD’le7 b gedlerating

| I ‘F gfcgb atlﬁ gaﬁl‘?ﬁlgfq}’g‘ﬁl %Wnéil;"!‘r%ﬁl\é[ SZI} Ft‘lg %al S%PWFF%? fory

st Mﬂrhﬁﬁloﬂﬂ tffecevn mcemgenﬂ:ﬂtthek@]dBHSDS:mﬂ)%e’SDIB’75l- Pefotype.
expressed as fold increase.in Wfgver controls. Due

t oUpg@esfedly., éB?XéStQS‘ﬁ%R@FB%Fﬁ%?WFé%%% RBhETHEHGE SmEg,

25 m@ﬂ@&éﬂ‘ﬁbéll@?@aﬁ%s%éd’ eEl By CBiffula@ibn kth&ied WER Fﬁleﬁts’léells
dian | FN-g baseline | evel for human T-cel FI G

13d¢}n<mﬁtrw ayummpprluced Ecell projifesatiomand ediyatipn Iﬁqulred
an&dsﬁxﬁﬁﬁmﬂ x@ﬁl?c%@ﬁ %nﬁ@a{tml ofPAL %5 aﬁﬂfdﬁ3/CD137L but not
respectiv FIG 14 (FIGS. 14A-14B) illustrates the
r esntit€193/aiist- @D?a%dncbtpecﬂt@g@r Wépefiertans. ‘Bieiastudipeprovided further

ef&e(%f] éyotﬁgtrltgglr?t% iﬁ&%ﬂ ct:& P %@?ﬁ In ilcggﬁéésatgd ’%ﬁon oc?‘mn

30 creasive ORLs (. dheng ¢tahpCancgBialnThdyo 8¢ ):679-8¢(2003))( FI G

1 FIG 15 | s the effect. of nmab .
ormemegsrropn LD TRl B Pafedibm FRigating
Prig@pessicd th hephitodeliulbr cotihamwgHEC) 081 Watibtadll. £ W ond Th
anti-CD3 (1 ug/m) nmab 20H4.9-1gG4 at the
concentrations listed. Six days after initiation of
the assays, cells were collegted and stained with
Annexi n-V and propidiumiodide to determ ne the nunber
of live cells (Annexin V/PlI negative), or
PE- conjugated cyclin D2 to detect cycling cells.
Results represent the nean (SD) of 4 |ots of mab
20H4.9-1gA tested in parallel. FIG (FIGS. 16A-16D)
shows in cynonol gus nonkeys the antigen-specific IFN-g
response as neasured by ELISPOT after treatnment with a
DNA vacci ne anti human 4-1BB anti bodi es. Animals were
treated W|th a SIV gag VaCCI ne (day O 28 56 FI G

A~ RN\




eval uated for their ability to secrete IFN-g in the

presence of antigen stinulation. DETAI LED DESCRI PTI ON
W@R00FBIESSBNVENTI ON: The invention is directed tRCT/82004/033587

preparation and characterization of anti bodies, and

ant Gggoehbol il 0Q):1959 (DB0LR. CD?B 'ﬁ@afpre(gmgbvﬁsﬂddf?&té‘dqﬁ 'I?Butfof 19
ro C n, anti gen bi ndi ragnent o
ﬁﬁ?%{&%@%& FHen {712 jrgynotlperesceacs sfafhighdonversely, CD137

t r eR4ITRR Het&tedin HeSRABKral BN R TP R PERE sarhenﬁa%‘éﬁtb oﬂﬁalyses

di sease, inflammtory di sease, or autol nmune di seas

Thecondirieshin eaithy donar diverdisaiep Failed fsy demoasteatecesmeession of CD137
grel mg%dlé’sr d1<§3 géttaﬂ%%ﬂl) c&‘?&ﬁ&t@ Elinic! gli‘ §isRd bR @bq?é Bl pression.
capabl e of ing t B, can present d%
af f Thist sjudias rcomqwcmal Ewuilgéarb@m mddieyatmﬂalm:@rdnw tevealed the
S V..l nduces
or SRRt TR R BoFRPEPA L7, WIE BRI sryh fEwing
af fsermnmm whs dethongtraéd Hét BB 7t-0llistveercable ta&lqﬂd)ﬁlld‘lolﬂ gells ex-vivo

li H4.- Qes not fIX onple 4Th
' an% ? tmegsth%t%“il_g%% PSS ARF B ?JSF fsle aﬁfgl’é %?fé’Fﬁ’GEFS
10we | shipikesiva fictors imethamtnor hfbrmelraamctnmbﬁtaethamﬂrbﬁ@h €ence, it

can b |on in transfected cells,
R R e S S Rt SE .
or phyiidd tHOsiBnat BédeSsary foLe@ahdidiCstiRse Sfectore-deflyent i on
may be !‘h%ﬂ% al one, or together with other therapeutic

agent s ittt Keyroli lﬁél?eac&yelemmt QEPHIR & eAnPngperimental

ho fdﬁﬁ@ﬁ‘ﬂ)pohlé‘ BleaBY of GV I 2%hi%i ARG P des FHARE bR R ent IR Futoimmune
ot her jnnunonodul atory agents, such us cytokines an

15b; apbyiral diseases b kawonehai. Fxprdol. Meds @(élg%ﬂuﬁ §083)% H. Salih et al.,
pant il 367E526%59-66 Pob f)eEthQSn GANoEN, @@%SA 96;15074-79

| mune- pr o oliferative disofders. In one aspect
i n¢EP): drFasH 6tald BY tAvadn®nio?3 70334t5 @ﬁQi)b&Sc@un(enalb)Nat Med.,

oo b RIS e e MR PPV B BAEET, U )

t hat cafotsequenidy bassd pmd@hxobs nﬁ‘blﬂB HomOdulaBg. imFriuGe re3ponse it

20 e At B 0L R S AIG S
( SE@ ¢dDIANG: msged fom dwpteennrmnt «afwe\&hﬂicmrtﬂ h(uSECUikdasdNGua) as cafddr,

am no._. | eade eptide is am no acid
rg}snirtle ltfgés Sef? oal‘n §\"—f8("f ’ﬁé?g Eeavy chain is am no
aC|d resi dues 20-467 of SEQ I D NGO 3) encoded by the

A-4F) shows the
gk@%%?@&S£gﬁgéﬁ§tHé#N§%éﬁﬁ9 sm d pDl6gat e- 20H4. 9. LC,
25 | nCI udi THg préyentGebnfiéh ﬁbﬁl@éﬁuﬂﬁﬁﬁldn[anf}&d‘ﬁs that bind to human 4-
ggé&@% 6gd %SEQ I D NO 5), and anino acid
So IR AL BbiGNEsT BATHRE ot e d iFolizend g04-
Of 1RERQ. |’I@u§|@ieﬁinvén'tlglli‘ Is dRakdiol a%tlﬁtmle@ @ha@ﬁinq td B2 'lﬁ%ea% that do
21-236 of SE H%Benco ded { codi ng stran
| bt hback gre fH4t fREABBEA fznebmed@smmm@e binding of both
MOAOGHBAR of@ﬁétlhﬁéBQMn 1{@ 1884 821188 ThE LFentRon also provides
schemat i cal | ows eavy RSt T de

chal'n sequence con
30 of antihpdigowith @onrg@ actipities meh@cbheimtqfdal antibcsties wes Ha- IIBByktults

2orTRAGRGEROBEAMEh Dbty TR it gy edPone These
nueakibadi¢schan begied as enrfamadnhancstsrod ol artiSnoPoN@ti AiraBiddnune
conpl enentary strand (SEQ I D NO 8)) of the heavy chain
sequence construct of FIG 5, and the am no acid
sequence (| eader peptide is arino acid residues 1-19
of SEQ ID NGO 9; heavy chain is am no acid residues
20-470 of SEQ ID NGO 9) encoded by the coding strand.
The light chain of nmab 20H4.9-1gd is the sanme as the
‘I'ight chain of mab 20H4.9-1gG4. The invention al so
enconpasses anti bodies with conservative am no acid
substitutions fromthe heavy and |ight chain am no
aci d sequences depicted in SEQ ID NOCS: 3, 6, and 9 that
have substantially no effect on H4-1BB bi ndi ng.
15CDnservat|ve substltutlons typlcally |nclude the

1. a4 " a4 a4 0= o o o . o o oy



codi ng sequences, including naturally-associated or

het er ol ogous pronoter regions. Preferably, the
we2se3sson control sequences wil |l be eukaryotPCT/US2004/033587

pronobter systems in vectors capable of transformng or

t I a¢spo1ee] drig nﬂtlkraﬁnodtliafbrm cetlghddsateduitoimtithé @keases. The

AT GRS P Y e TSR At M e B Febiood

hos,t tisshEofPRGdntsl it T fdr uRBAmMAE F oONichigns suitabl e
for hlgh | evel expression of. the nucleoti de sequences

and, aslRosasrsgt theduvention previdesn meneclonsliantibosdyiop antigen-
st h%ﬂdh&%ﬂﬁ)ﬁ%&eof%@éﬁécﬁ@ﬁlﬁ1nds't& B/ 1@@\%{}%&;@ FUnFB a5

or intact antibody, binding fragments or

i meriedd repion prd & newy ehajn Ya@nablewglqrs@féereg thakght biwiiy variable

N pEp oAy IR Rl S EAEEN ) TR e

( s (@glpéenmmmdmm@nee@n Pysada E@Rﬁr(eomplermmtay ﬁHermmmg

SOTA) TR B ERE, LLGPHE REn P8 WIIAR itEh SO S &
10 rF1)e CERd (eorbpleridtarg detemhmmyg aegpm]l ly,paa@DRﬂ gcdm;méma"h ntary determining
r okar and ofher, mic
bR o o A PH SR R sy ping TS IS g PR 3 or

t hBIG.NV ait iaocldral adibblly @b Canbel fod OXHHIM, 2BaG4 antibody or
na;ggs ?E i ssue cell culture may al so be used to
ex g “produce the anti bodies of the invention.

Eukar y OfniaGiothéd dsSectl@t iR@nBbEhoviderh mBRGRMEPanfbsty B0 Bhtigd
Sﬁh&able host cell |ines capable of secretlng |ntact

ABE PeTign thsesoh Apereyibn light\vbrip serprises # veriakls, regien as
eX adpnt&d in B 4 ahd BEBEVY INBE BSmHYRE ¥ ilarfégie reélbﬂ"z?ssdepmm
(ﬁ¢r|can Ereen nonkey fibroblast cell |ine
&[G Tcel I's, nmyel ona cell lines, and hybridonas.

Express
ex; oaa Ao lE LT t%Z%VJEﬁ%E@ﬁ?tﬁm%@%:h%‘?gﬁ%&g Fogprising 2

é’éﬂm aweﬁ@c@@sﬂawyerpmdh@s@t plgpin erfnaprises dngne sdid wsidues
20 of@E@ﬁpNB @nﬁ% éhgﬁ cog{hlﬁse%%ﬂlﬁ: fd 1169 ﬁues t20 -467

ya enyl atl on SlteS transc |ona ermn

15

s e@ﬁﬁ&&&NOaa | In wedther Iammh thenmtehteoxaprbwda'stv?nmmctonalanubody
co nt i ntere
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nore honogeneity are nore desirable. The anti bodi es of
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anti bodynedi at ed i nmune responses. Typical disease
states suitable for treatnent include cancers,
i nfectious diseases, inflammatory diseases, and
aut oi nmune di seases such as mnmultiple sclerosis,
rheumatoid arthritis, system c |upus erythematosus,
and nyaesthenia gravis. The invention also provides
phar maceuti cal conpositions conprising at | east one
anti body of the invention and a pharmaceutically
acceptable carrler The phar maceuti cal conpositions
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i ntramuscul ar, and intravenous adm nistration. The
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part Eﬁﬁ’P’ésrea?m%ﬁ%ﬁhPW“?mOf(f@@a@@dﬁ ®f thefinyentignanda g ¥ gag
- 50f +agithd)iTh bhdthdrabpedt) %e%eﬁ@&ﬂr&%d%fa HIBROR: erlmﬁcm the
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conjunction with a collection of reconbi nant proteins
and/ or peptides expressed in a tunor in order to
anplify and direct the i Mmung response to these
antigens towards a Thl response. These proteins 18are
normal Iy viewed by the i nmune system as self antigens
and are therefore tolerant to them In one aspect of
the invention, the antibody is conbined with an

i mmunodul atory agent conprising the SIV gag antigen
(as a model for HTV DNA vaccine) or prostate specific
antigen (PSA), or a DNA vaccine conprising a

nucl eoti de sequence that encodes the SIV gag antigen
or prostate speC|f|c antlgen (PSA) PSA vaCC|nes are
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The tunor antigen may al so include, for exanple, the
protein telonerase, which is required for the
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treatments. I n therapeutic a
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and can be determ ned by one skilled in the art. In
one aspect, the prophylactic use is for the prevention
of tunor recurrence. Exanples: Exanple 1: Generation
of Anti bodies Materials and igethods Fully human

nonocl onal anti bodies to the human CD 137 (4- |BB)
receptor were generated in the HuMAb- Mouse(r)

(Medarex, Inc., Princeton, New Jersey). HuMAb mice
were inmuni zed five tinmes intraperitoneally (i.p.) and
subcut aneously (s.c.) wth 25 ng of the extracellul ar
domai n of human CD137 in RIBI adjuvant (R bi

| mmunochem cal ). Prior to fusion, mce were boosted
intravenously (i.v.) with the sane anount of antigen.
Spleen ceIIs frominmmuni zed m ce nnth adequate tlters
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and fetal bovine serum (FBS) were purchased from
Medi at ech I nc. (Herndon, Virginia). Sheep Red Bl ood

WOL®ewsss84 was pur chased from Col orado Ser um CoPCT/US2004/033587

(Denver, Col orado). Hybridoma screening: Detection of
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I nc. %ng@ é New 21Jersey). Human CD137 was
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ethvarao| Tacslls FIGREyONe ek NPRNICH (RIS, 3 8B f @igeiMebwRIDARi-CD3
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proteins (huCD137L) were used as source of CD 137
i gand. Experinments were conducted in which huCD 7L
was inj ected priorto anti-CD 137 anti bodi es, or vice
versa. Injections were perforaved at a flowrate of 5
mL/ m n. Bound |igand and anti bodi es were renoved by
regeneration with nM glycine buffer, pH 2.0. Human
T-cell purification: T-cells or PBMCs were obtai ned
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(PBMC) were used for these studies. These cells do not
express CD137 constitutively, but the receptor can be

WO padsoas8hy stinmul ati on with phorbol nyri st at ePCPNE004/033587
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and concentrations were cal cul at ed based on t he
st@M848rd curve. Cytometric Bead Array: Another nethod

used t ort@ehabddicd AreCiibabid FHbinittd ¢14- 08B iafd ¥Ad frése@Seh
flog onet%%b¥S|§% the Cytonetric Bead array ( L
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30 @ h& 3§ §oftmare Resul ts Hybri domas secreting
ant’l es that showed binding to human CD137 were
further expanded, and subcl oned. Secreted anti bodies
were purified and tested for their ability to bind to
huCD137 and to allow the interaction of CD 37-CD 7L
O the panel of anti-human CD137 anti bodi es eval uat ed,
mab 20H4. 9-1 g3 was sel ectedif3for further eval uation
based on its binding profile and non- bl ocki ng
properties. The 20H4.9-1gd antibody is Igd@ kappa as
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anti-human 1gd@, 2, 3, 4, and anti-kappa and | anbda
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- effect of mab 20H4.9-1gd on CD137- CD137L
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mab ZOFM 9 IgG Serlal dllutlons of nab 20H4. 9 IgG

P - R — . o

25



CD 137is upregulated on T-cells follow ng activation
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response. Significantly, since in vivo anti-tumor activity is associated with the ability
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of anti-CD137 antibodies to induce IFN-y synthesis, these results supported the
25 selection of mab 20H4.9-IgG1 for isotype switching.
Example 2: In vitro characterization of mab 20H4.9-1gG4
Based on its binding kinetics, inability to block CD137-CD137L interaction,
and functional effects on human T-cells, mab 20H4.9-IgG1 was selected for switching
to an IgG4 form. The IgG4 form of mab 20H4.9-IgG1 is 20H4.9-IgG4 (depicted in
30 FIGS. 3 and 4).
The second phase of these studies involved the comparison of the in vitro

properties of mab 20H4.9-IgG4 and mab 20H4.9-IgG1. In this section, the binding
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aaagt gacgt aagat caaca ccaaacaggt 4 020 ttgagtagtt

acat agaat a gtacagacct agccgaccta ctaggaggtc gcgcccctag
4080 agt acgacct caagaagcgg gt ggggttga acaaat aacg
tcgaatatta ccaatgttta 4140 tttcgttatc gtagtgttta
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ggcgaaggag cgagtgactg agcgacgcga gccagcaagc cgacgccgct

cgccatagtc 4560 gagtgagttt ccgccattat gccaat aggt
wWQr@bnagsLc cctattgegt cctttcttgt 4620 acact cge@T/US2004/033587

tccggtcgtt ttccggtcct tggcattttt ccggcgcaac gaccgcaaaa

4 6 8dnsiggitanhmugareggasd ¥ g anphgd tciinadicifdtéd 4di8E. On the other

L Ao o8 A e S LG AR specific

g aqgm%tlﬁé a9 aﬁga@nﬂa@a 805 iR (FEYA6AY IGE-ARAAFARAI R0t
agcccttcgc 4860 accg aaag a})g) at cgagt gcgacatcca

t ag@g‘m@é%(@ Sh%@dal@@dd{ﬁ’ ceeig) G 3HHMC Heorhowderceueof the study

tt
S 3ER) 60 SOAORSER RO U, 0RSSERAAT) Rl L

t gabatgreserttedcy §0 O sroat1050BBIG igtnc cblaaiecedgbn{rcsgomdets. In the
at LCLy¢aa0a a 0
tg %%%@ cog§§1 ?s 3&% PREd ViS5 &s %lua 3f & Plgagglboéy egé‘ﬁ e

~ cogtspame g)gelﬁitﬁpwﬂlag achi iiltnhbec b pas atitrcthghyd aamaggation (day 70)

ot dgeb gt TR SRR B -BURRE e Ao B S SRR pRR R g e

1 05 2 Bfbrkegracagsitersd § 66RQ8SIndGTENpeRGElloh PBME). gﬁnce in these
ctctaata tttttcc

t t 5340
B‘ga &ﬁi 5@3%3%53@ dangff Fﬁ@?laéhaf ihe dach of %Ftce%mmmses to the

agtvamtuytsoﬁamﬁéﬁeﬁa HBldhé BAOC-A8AGA! RaAarkal, bAGR, 4
ttagtcactc 5460 cgtlggat aga g@cgcta ac agat aaagca
@

ag g teanimals ey 361204 prrserteta genificant

e e Ot B a0 L Ara APAREL i She8-RE)

15t c ged ogepseques et yerstivmssi4e witly DA wacine algua@§GtI$A). The

conlereat- 208 %%%%ﬁ?;caiﬁ@“@%éﬂ%ifi%CCEéO%QE%.% fesied

ac ganup trae gf szrmppag@ M&S@F@a@@gm@g—zmam Pots/10°

ggglf%ggg g ccag%t g‘% tgsp%ﬁ%go % é‘ilrlﬁch%aégc

5 8 StvtyadiaakRgC). CFdlE)&vﬁﬁgCthaﬂnrﬁ ngglﬁgl’fzﬁﬁﬁ (&eéyt mttgaﬁtent with

207 oG aE LD ORISR odid St R0 AR ARG Go0eed o

t t faagdnaagmmtaqﬁaaatnameelaifammﬁmm 53 w@@%@@@ﬂ%&%@s-
?égﬁ 12860 ct attatggc gcggt %t atc gt cl t gaaat
égfﬁc }- ofog diis grory @%@g%” 5 TObER{§BetE paglower
ag@cﬁﬁ ae&itta tlﬁﬁ@ﬁm@&@ﬁ@%e@@ﬁ Wﬂlmtzoﬁa@qgt;@c at tgggtgagca
6180 c gttga ctaga t agaaaat ga aa tcgc
aaagacc s%m%tg’rlfh bqﬂgma%%%%l LE3Qcagimpab hu&&%r geas tWGH tolerated
25 U 4fChid AR tresuf HE G St dbe 8 B lih el GAYL @hic@B % mist

gagaagg{aaa aagttataat aacttcgtaa atagtcccaa taacaga tA
keeaialegiopl paBmeierstrelativetto qonel mankayst tttatttgtt

bass <210e AR IaRAI0N9e Lol o RS IRE IR PR SR

<2w@sinepik@ed air inivivocinhdncereen efithe madine 61 e bpeGific cAlldar

Pr u L Leu. P
oSl e R OBl gr B resBinl Wl e iy
30 Thas Iﬂxffakuréielﬁy aAfig@bsp3Cifit BIN-PEcr&ng cEHsyy SMdd oybndlddse Tkl of
Le Ser % Ala Ser, G n Ser 35 40 45 Val Ser Ser
e prifho %aﬂgog‘ ﬂwn@egm@p 04 etweqbwdh@wredynmw uipsp itdp
5 unfifely #3t AbGimaPRspeRbesSveldind el 204 FurdeF whko éﬁtﬂnf% a
Thr Gy He Pro Ala 65 70 75 80 Arg Phe Ser y Ser
Gy Ser Ay Thr Asp Phe Thr Leu Thr He Ser 85 0 95
30
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Ser Leu Qu Pro Gu Asp Phe Ala Val Tyr Tyr Cys Gn
Gn Arg Ser 100 105 H O Asn Trp Pro Pro Ala Leu Thr
wWeh@smB3ps4dy Gy Thr Lys Val Qu H e 115 120 1PSI/LUyR04/033587
Arg Thr Val Ala Pro Ser Val Phe H e Phe Pro Pro Ser

As peob@iions i 3&ulrdd GearliGChowdser ekatswiBethis@oy-optiiiz8l Proastiol, an

el It o et 8 Ay eniiap 2orte-

Le mgm&ugg@uﬂgﬁaaﬁm@aroner EDli\Sﬂﬁlﬁann(ﬂl%' el aRBIctiPdpproach
ThrfGI u 8@‘3? 1;%‘, L@%wo 185 190 Ser Thr Tyr
Seroﬂgﬁméﬁﬂn CHP{UVE! LSS Lys Al a Asp Tyr
5195 200 205 GQu Lys His Lys Val Tyr Ala Cys du Val
Thr HHs G n Gy Leu Ser 210 215 220 Ser Pro Val Thr
Lys Ser ‘Peugisthe mvgntignhaghssn dpssriberbin 3goe dgsil kpwayof/
<2 >
R TN SR ALl Bl Bhacr ST, TR B apporen
ccttb@wélé%lgcfgmw@ag srodifisetiaya gy de prctigpd othagthé Scope of the
g@g@g @aa@%cagtgggg cgcaggactg ttgaagcctt cggagaccct
gt cCcct cacc 0 tgcgctgtct atggtgggtc cttcagtggt
tactactgga gctggatacg ccagtcccca 180 -20-gagaaggggc
t ggagt ggat tggggaaat c aatcatggtg gatacgtcac ctacaatccg
240 tccctcgaga gtcgagtcac catatcagta gacacgtcca
agaaccagtt ctccctgaag 300 ctgagctctg tgaccgccgc
ggacacggct gtatattact gtgcgaggga ctatggtccg 360
gggaattatg actggtactt cgatctctgg ggccgtggca ccctggtcac
tgtctcctca 420 gcctccacca agggcccatc ggtcttcccc
ct ggcaccct cctccaagag cacctctggg 480 ggcacagcgg
ccctgggetg cctggtcaag gactacttcc ccgaaccggt gacggtgtcg
540 tggaactcag gcgccctgac cagcggcgtg cacaccttcc
cggctgtcct acagtcctca 600 ggactctact ccctcagcag
cgtggtgacc gtgccctcca gcagcttggg cacccagacc 660
tacatctgca acgtgaatca caagcccagc aacaccaagg tggacaagag
agttgagccc 720 aaatcttgtg acaaaactca cacatgccca
ccgtgcccag cacctgaact cctgggggga 780 ccgtcagtct
tcctcttccc cccaaaaccc aaggacaccc tcatgatctc ccggacccct
840 gaggtcacat gcgtggtggt ggacgtgagc cacgaagacc
ct gaggtcaa gttcaactgg 900 tacgtggacg gcgt ggaggt
gcat aat gcc aagacaaagc cgcgggagga gcagtacaac 960
agcacgtacc gtgtggtcag cgtcctcacc gtcctgcacc aggact ggct
gaat ggcaag 1020 gagtacaagt gcaaggtctc caacaaagcc
ctcccagccc ccatcgagaa aaccatctcc 1080 aaagccaaag
ggcagccccg agaaccacag gtgtacaccc tgcccccatc ccgggat gag
1140 ctgaccaaga accaggtcag cctgacctgc ctggtcaaag
gcttctatcc cagcgacatc 1200 gccgt ggagt gggagagcaa
t gggcagccg gagaacaact acaagaccac gcctcccgtg 1260
ctggactccg acggctcctt cttcctctac agcaagctca ccgtggacaa
gagcaggt gg 1320 cagcagggga acgtctfcfcc atgctccgtg
at gcat gagg ctctgcacaa ccactacacg 1380 cagaagagcc
tctccctgtc cccgggtaaa tga 1413 <210> 8 <211> 1413
<212> DNA
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<213> Artificial <220> <22.3> artificial . sequence
<400> 8 tactttgtgg acaccaagaa ggaggaggac caccgtcgag
wWQtosiasse£a ggacagggtc 60 cacgttgat g tcgt cacccPCT/US2004/033587
gcgtcctgac aacttcggaa gcctctggga cagggagtgg 120
acgtgagsga taccacccag gaagtcacca atgatgacct cgacctatgc
ggtcagg%gt .180, ct.cttccccg acctcaccta acccctttag
ttagt acthae 2¢lampdayt g gat gt taggc 240 - 21 - agggagct ct
ggg ct cagt A nidhadiashl emibody o @eig@Obindiag patos tharegbthggspedifically
gact cgagac actggcqgcg, cctgt geccga cat at aat ) )
c ablggst fe&f’ﬁ%apxaea%% efi gbaie eatialicgaon g&’?%‘&e&g%am variable
5 9CLR0A0RR&eiaCO0Caccgt gggaccagt g acagaggagt 420

cggagat ggf tcccgggt ag ccagaagggg gaccgr ggga ggaggtt et c
gt ggagawesdishgchasryrighle freionggamBcE g4l a ,@Ecg a CDR3 as

ctg ticggfai?g;i j.lggcca ctgccacage 540 accttgagtc
cgc%ggac g %‘?%g’ccgcac gt gt ggaagg gccgacagga tgtcaggat};{t
600 cctygagetgechgipgarnblgragigeanptesg & end a CDR3 as
cgtcgaacce. gt gggt ct gg 660 at gt agacgt tgcactt agt
gt %‘%pgcgﬁflgglg)treg?'ggttcc acctgttctc tcaactcggg 720
10 t't t agaak athetmydrotloga ghtilyidy baayigge-bipdimgpgyign cheytad gbdeingh
ggacccccct 780 ggcagt caga aggagaaggg gggttttggg
tt &6t§¥9gg agt act agag ggcctgggga 840 ctccagtgta

g 8 8 ac ;: a@&ﬂigglcﬂgﬁﬁ@ﬁmits@mmim?b tgﬂégmas ﬂtezziettgd tnt l?'gwfg tagdcc
atgcacc C _cgcaccicca C ac C
gcgecct Sé‘%t heeg% %&@W@r%@ Y 8@@%@%’8%5 g%pécggi’él tlg“re 3
g f ag tg atgst. ag nﬁﬁt&tgm hﬂﬂaoﬁytz fdriqtﬁrfsﬁ@& lipht @eiginda htd3Chain, t
Ctcatgrtca C ccagag g g C ' C
151 t yYeraigaag 1@8@@@@@@3&6@@@&@%&5@@% %%?? EE;?%{? i Ridi6 and
Cagal a9 BhAC ARGHEE AN H8 65€ Feaflliés 214K g IENIDINOS.

t ggt ccagt ¢ ggactggacg gaccagtttc cgaagatagg gtcgcetgtag
1200 cg‘gcfé\@ arpgeugied] cpapRsiticR cemgtigigic ctcttgttga

tgttct 9ot g, CEGRAPLEREd G OB gAGh i$:0G6980FRAim 1; and
gaaggagat g tcgttcgagt ‘ggcacctgtt ctcgtccacc 1320

gt cgt coxptarmarcaigratly) aggeptallg sygeac t acgt act cc gagacgt gt t

ggtgatgt g . 99 A9889888A9 J. ggcccattt act
207213- g%l‘ggﬁagﬁg%%%gl&%ﬁ<2i2> BI513Y Arti £ ci al
<220> <tBe@Bwnenidniaf intibady sletpimideand400> 9 Met Lys His
Leu Trp Bhe Phe. Ala Ala Pro Arg Trp 10
18 va) P d e e Y ariapeteni®. N2 N Trp Ay Ala Gy
Leu Leus. Ly seRdd Zor tBRtInPPedRce iBe sub@icticobprislngladBaristéreng a

Thr, s Al |..Tyr 4 Ser, Ph 0._45. Ser,..
Ty Fhe%?utxf?@f %%Ptl\ﬁe?/%nqupgot%%m@orcl:loggl‘fan%?%cﬁar Sgtt%ég—b@%ré

25 Lepm’éﬁn BBrebOofAdim Trtp seid GiyecEl U H e Asn Hs Ay Ay Tyr
Val Thr_Tyr. n Pro 65 7Q 75 80.Ser Leu.d u Ser
val Thr7-Hiseaa palmicdesith foratiiunrbids HaiEbefhdgeodes
Phne 38ind R1 sieglfenb@@f aBfho SR reMahesDordcAbaSEQADAR3 Thr
Ala Val Tyr 100 105 . H O Tyr %s AIa,A,rg A%%:Téei— GI%l ¢
Pro G y8 A’glw Wpuﬂg%ld?psclm7 Eco,g{gaﬁlsg_sf & Rusipolige;segugnce o
Tr RGP M9, G Y Thr Leu Val Thr Val Ser Ser Al a. Ser

Thr Lys
30 Y 9. An isolated polynucleotide comprising a nucleotide sequence that encodes

the amino acid sequence of amino acid residues 21-236 of SEQ ID NO:6.
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130 135 140 Gy Pro Ser Val

Ser

165 170 175 Val. ‘
Leu- Thr1.0Sgthe gblyndédotitit 6f cTdim 9 th@QGomprisS titIDclehtideRequeAbeof

Val

198EQ

Gn
Ser
235
Cys
Ser
270
Cys
Pro
Val
Adn
Ser
Leu
Al a
Ser
G n
Lys
Lys
Val
Lys
Ay
Val
Cys
H s
Pro

Leu (]ﬁ

Thr Tyr
Asn Thr
240 Lys
Pro Ala
Val Phe
-23-Thr
Val Val
d u Val
G u Val
Tyr Asn
Val Leu
Asn Gy
Leu Pro
Lys Al a
Val Tyr
Asn 370
Gy Phe
Gu Trp
Thr 405
Ser Phe
Asp Lys
435 440
Tyr Thr
Ay Lys

&g Ny

Thr Val

Phe Pro Leu Ala Pro Ser
Lys Ser Thr Ser Ay 145 150 155 160 Gy Thr Al a
web@ssF84d y Cys Leu Val

Lys Asp Tyr
Ser Trp Asn Ser Gy Ala

Ser Ser Gy Leu Tyr Ser

Val

e Cys Asn 210 215 220 Val

Lys
Ser
Pro
Leu
Leu
Val
Lys
H s
305
Thr
Lys
340
Lys
Thr
375
Tyr
Gu
410
Phe
Ser
445
G n
465

Val

Cys
Gu
Phe
Met

Asp
Phe
Asn
310
Val

Gu
345
Ay
Leu
380
Pro
Ser

415
Leu
Arg
Ser

Lys
470

Asp
Asp
245
Pro
lie
275

Al a
315
Leu
Tyr
350
G n
Pro
G n
Ser
Asn
Thr
Tyr
Trp
Val
Ser
- 24_

Lys Arg Val

Lys

Thr

Hi s

Phe Pro QGrar/PsI004/033587

Leu Ser Ser Val
Thr Val Pro Ser Ser Ser

Gu
Thr

250 255 Leu Leu
Pro Lys Pro Lys
Ser Arg Thr
280 285 Val
As Trp Tyr Val

Lys
320
H s
Lys
Al a
Pro
Pro
Val
Asp
Ay
Pro
Ser
Gn
Met
Leu

Thr
Ser
G n
Cys
Pro
Arg
Ser
Ser
lie
An
Pro
Lys
An
H s
450

33

Lys
Thr
Asp
Lys
lie
Gu
Arg
Leu
385
Pro
Val

420
Ay
Gu
455

Pro
Ser

Asp Gy 290 295 300

Pro
Tyr
Trp
Val

Gu
355
Asp
Thr
390
Gu
Leu

425 430 .

Asn

Leu

Pro
Cys
Ay
Asp
Gu
H s

Cys
395
Asn
Asp

Val

Ay Thr.

Asn His Lys Pro

225 230
Pro Pro
Ay Pro
260 265
Val Thr
A u Asp

Gu
Val
330
Asn
Thr
365
Leu
Leu
400 Al a
Asn Tyr
Ser Asp

Gu
Val

335
Lys
lie
Pro
Thr
Val

Phe Ser

Ala Leu H s Asn

460

Ser

Leu Ser

Leu Thr



