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BINDING MOLECULES TO THE HUMAN 0X40 RECEPTOR

[0001] This application claims the benefit of Unitzd States Provisional
Applicatim Tlo, 61/013947 filzd on 14 December 2007, which i3 incorporated harein

by refercnce in its entity.
JOIMT RESEARCH AGREEMENT

[0002]  The disclozure and claims hercin were mada az a result of
activitics undertal:en within the scope of 2 joint reszarch agreament in effzct on or

hefore the dat the claimed invention was made betwasn Plizar Ine, snd Medarex, Ino.
BACKGROUND

[0003]  The prasont disclozure relates (o antibodizs, and particulaly to

ardibodics that bind to the OX40 receptor.

[0004] Enhancing anti-tumor T cell fmetion reprasents a powerful and
novel approach for cancar teeatmant. Crucial companents involved with generating an
effective anti-tumor T cell wzzponse include snhancing D4+ Lelpar T cell éctivily to
promote thz pencration o anti-tumor eytolytic T calls, and providing survival signals
for memary and offector T cells, A ksy receptor that has been shovn to mediate theze
rzaponses ie the ONA0 receptor. Suganuwa, 1., Ishii, 11, Weinberg, A. Therapeutic
targeting of the offector T-coll co-stimdatory molecule O340, Uature Fov. I,
420-431 (2004); Hori, T. Poles of 03740 in the pathogrnosis and control of discazes.

Intn. J. Hematology. 83: 17-22 (2006).

[0005]  Tha Q™40 yeeaptor (001 (alzo lnown a3 CD13, THFRST,
ACT-4, ACT3S, and TXGPIL) ic a maniber of the THE receptor superfamily. The
ONAOP. is found to b cxprossed on activated CD4+ T-cells, High muabers of
- OXAOR T cells have been demonstrated within tumors (tumor infiltrating
l,\}mplmcytcs) and in the draining lymph nodes of cancer paticuts (Vetta, 1T, et al.
1997, Prezence of the T-cell activation mather OX-10 on twinor infiltrating

lymphaocytes and draining lymph nodez calls from paticnts with melanoma and head

1
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and neck cancers, Am. I Swrg. 174: 2502165, Wcinberg, A.D. et al. Engagement of
the OX-40 receptor in vivo enhances antitumnor irmunity. ¥, Immunel. 164: 2160-69
(2000); Petty, LK., ct al. Survival in human colorecr'al cancer corrclates with
cxpreasion of the T-cell costivnulatory molecule QX0 (CD134), Am, 1. Surg. 183:
S12-515 (2002)). It was shown in tumer modals in iice thot engagement of the
OXA0F. in vivo during tumer priming significantly d!elayed and prevented the
appearancs of tumors as comparad to control reated mice (Weinberg et al., 2000).
Therefore, it has been contemplated to znhance the inumune response of a mammat to

an antigen by cngaging the OX40F through the use of an QX401 binding agent (W0

99/42585; Weinherg = al., 2000).

SUMMARY
[0006] The present disclozure provides isolated binding molecules that
bind to the human OXEO0R, including O 401 antibodies, antigen-binding fraginents
of the OZHOP. antibodies, and derivatives of the QXJ0F antibodics. In some
embodiments the binding moleoule binds to the Hmmin OA0F with 2 I oft 107
M or lzss and bas agonist activity on the human Q22400 In come further
embodiments, the binding molecule is a human monoctonal antibody that specifically

binds to the human QM40 with a T of 100 nM or less.

2

[0007] The ]:vl'ﬁ‘.'stfnt"diS".‘-lOSlil‘E‘. algo pro\Lidcs a compaosition that
comprises one o1 mare of the binding molecules and|a pharmaceutically accaptable
carrizr. In some embodinents, the binding molecule §s a human monoclonal QX408
antibody or an antigen-binding fragment therzof. The composition may further
comprise additional pharmacentical agents, such as chematherapeutic agents,

immunactherapeutic agents, and homornal therepeutic agents,

[0008]  The present disclosure further provides therapeutic and

diagnoctic methods uzing the binding meleculez. In some embodiments, the diszlosur:

provides a method of treating or preventing canoar ina mammal, comprising
administering o the maminal a therapeutically effective amount of a binding
1

molecula or a composition comprising a binding molecule, In some other

embodimente, the disclozure providez a method of enhancing an innnune responsz in
|

a mammal, comprising s,ulmlinistcring to the qilag'mnal'a tierapcutically effective
amount of a binding molecule or a composition comprising a binding molecule, In

2
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some particular smbodimzants the binding molecubz used in the methods is 2 human

monoclonal OXA0F. antibody or an atigen-binding fragment thereof.

[0009) The present disclosure further provides nucleic acid molzoules
that cncoda an aming acid aequence of a binding moleoule, vestors somprizing such
nuzleie acids, host czlls compiizing the vaators, and methaeds of preparing the binding

molecules.

[0010] The disclocwre alco provides other aspiects, which will be

apparent from the entire disclosure, including the claims.
BRIEF DESCRIPTION OF THE DRAWINGS

[0011} Figurzs 1a and 1b ave graphs showing that antibody 11D4
specifically binds to the OX40R;

[0012] Figure 2 is a graph showing the offect of cross-linked antibody

D4 on OX40R-stimulated luciferase aclivity,

[0013] TFigure 3 is a graph showing the effect of antibody 11D4 on 1L-2

production by alloantigen primed T cells;

[0014] Figurs 4 is a graph chowing the effsat of antibody 11D4 on anti-

CD3 induced IL-2 production by primary T cells;

[0015] Figure 5 is 2 graph showing the effcat of antibody 1114 o anti-

CD3 induced 1L-2 production by cynomolgus primary T cells;

[0016) Figurz 6 chaws the saturation binding ~urves with antibody 11D4

using cynomolgus PEMCz from 14 donors stimulatzd with anti-CD3 and anti-CD23;

[0017] Figur: 7 shows the saturation binding curves with antibody 11D4

using human PEMC’: fiotn 17 donors stimulated with anti-<CD3 and anti-CD285;

[0018]) Figurz 8 iz a graph showing the effect of antibady 11D4 on the
growth of B call lymph-:-mé Faji in SCID mice;

[0019]  Figurs 9 iz a grapb chowing the cffact of antibody 11D4 on the

growth of B czll lymphoma Faji 21 days after tunor injection;

0
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[0020] Figure 10 ic a graph showing the effects of a single injection of

€

antibody 1104 on the growth of the prostate tumor PC-3 in SCID mice;

[0021] Figurc 11 is a graph showing the effect of ontibody 11D4 on the

growth of the prostate tamer PC-3 in SCID mica 27 days after tumor injection;

[0022] Figure 12 is a graph showing the 2ffect of antibody 11104 on the
g y

growth of the colon carcinoma LOVO in SCID mice;

[0023]  Figure 13 iz 2 graph showing the effect of antibody 1114 on the

growth of the colon carcinoma LOVO in SCID mice 25 days after tumor injection;

[0024]  Figuie 14 is 2 graph showing the effect of antibody 11D4 on the
growth of the breast tamor BT474 in SCID mice; and

{0025} Figure 15 s a graph shiowing the effect of antibody 11D4 an the
growth of the: breast tumor BT474 in SCID mice.

DETAILED DESCRIPTION

DEFINITIONS

[0026] The term “agonict” refers to a binding molecule, as defined
hercin, which upon binding to the CXAOR, (1) stimulates or activates the ONA0E, (2)
c.nhanccs; increases, promnotes, induces, or prolongs an activity, function, or presence
of the OX40F, or (3) enhances, incraazes, promotee, or indnces the exprescion of the

OX40R.

[0027]  The tzrm "antibody” rafers (o an innnuneglobulin moleculs that
iz typizally composzd of two identical pairs of polypeptide chaing, each pair having
one "light" (L) ¢hain and ¢ie "heavy" (H) chain,. Human light chaing are classified as
Fappa and lanbda light chainz. Heavy chains are elaszified az mu, delta, gamma,

- alpha, or apsilon, snd define the antibody's isotype as IgM, IpD, 12G, TgA, and I1gE,
resprotivaly. Withdn light and heavy chaing, thz variable and constant regic-nj are
joined by a "J" region of abput 12 or more araing acida, with the heavy chain also
including a "D" region of al;)out. 3 or more aming acids.  Bach heavy chain i3
compriced of a heavy «;]ming variabl: region (abbrcﬁiatcd herein az HCVER or V) and

a hcavy chain conztant region. The heavy chain conatant region i3 comprised of three

i
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domaing, Cyl, Cn2 and Cyy3. Each light chain is comprized of a light chain variable
region (abbreviatcd harain 2o LCVI or Vi) and a light chain constant region. The
light chain constant region is comprised of one domain, CL. The constant regions of
the antibodizs may mediate the binding of the innmunoglobulin to host tiszues or
factars, including varisus cells of the inamune system (e.g., 2ifzcter celle) and the first
component (C1q) of the classical complement system. The Vi and Vi, regions can be
further subdivided into vegions of hypervariability, termed complementarity
determining regions (CDY), intersparsed with regions that aiv: mare conserved,
termed framewark: regions (F). Ench Vyy and Vy iz compozed of three CDP2 and
four FRs, aranged from amino-terminus 1o carboxy-tenninus in the following order:
IFRI, CDRL, FRZ, CDR2, FI3, CDPR3, FIRA. The variable regions of each heavy/light
chain pair (Vi and Vi), rezpectivaly, form the antibody binding sitz. The assignment
of amin acids (o cach region or domain is in azesrdanes with the definitions of Iabat
Seiquanees of Proteing of Imrounological Interest (Mational Ingtitutes of Health,
Dethesda, M. (1957 and 1991)), 3 Chothia & Lezsk (1937) 1. Mol. Bisl. 196:901 -
017; Chothia st al, (1959) Havwe 342:378-853.  The tenm “antibady” encompasses
an antibady that iz part of an antibody muliimer (2 multimeric foom of antibodics),
such az dimers, triniere, ar higher-order nultitosrs of monomeric antibodies. It also
cncompasecs an antibody that is linked or atiaclicd ta, or otherwize physically or
fimationally azsociatad with, a non-antibady maicty,  Purther, the term “antibody” is
not limited by any particular method of producing the antibody. For exzu.'nple, it
includes, inter alia, recombinant antibodizs, monoclenal antibadies, and palyclonal

antibodics.

[0028]  The term “antibody derivative” or “derivalive” of an antibody
refors to a moleenls that i3 capabls oCbinding to the zame antigen (2.g., OX40R) that
the antibody binda to and comprizes an eming acid sequence of the antibody linked to
an additional molccular entity. The amino acid sequencs of the antibody that is
contained in the antibody derivaiive may be the full-langth antibody, or raay be any
portion or partions of a full-length antibody. The additional molecular entity may be
a chemical or bislogical xm;lcr.:ul';-. Exataples of additional malzcular entitics include
chemical groups, amine acids, peptides, proteins (cuch ag cuzymes, antibodics), and
chemical compounda, The additional molecular entity may have any utility, such as
for uze az a detection agent, label, marker, plmnﬁaccutical or therapeutic agent. The

5
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amine acid sequence of an antibady may be attached or linked to the additional entity
by chemical coupling, genstic fuzion, noncovalent association or otherwise.  The
term “antibody derivative” also cncompazzes chimerie "lmxlvmln.,, humaonized
antibodies, and molecules that are derived from madifications of the aming acid
sequences of an QX400 antibody, such as conservation aming acid substitutions,

additions, and insertions.

[0029]  The term "antigen-binding fragment” of an antibody refers to
one or more portions of a full-length antibody that retain the ability to bind to the
same antigen (e.g., OXCA0R) that the antibady binds to, The term "antigen-binding
fragmont” also cncompasses the portion of an antibody that iz part of a larger
moleculz formed by covalent or noncovalent aszociation of the antibody portion with
one or more additional molesnlar entities.  Examples of additional malecular entities
include aming acidz, peptides, or proteing, such a: the streptavidin core region,
which may be vzed to make o tetrameris scFv moleeule (Flipriyanov ot al,, (1995)
Human Antibodic: and Hybridomas 6:93-101), a cysteine residue, a marler peptide,
or a C-terminal polyhistidine tag, which may be uzed to malie bivalent and

bictinylated ecFv molecules (Iipriyanov et al,, (19%4) Mol Immunal. 31:1047-1038).

[0030}  The term “binding molzeulz” encompasses (1) ajltlbudy 3)
antigen-binding fragrent of an antibody, and (2) derivative of an antibody, cazh a3

defined herein.

[0031]  The tzrm “binds to QX401 or “binding (o OXA0R” refers to the
binding of a binding molecule, as defined herein, to the OX40R inan in vitro assay,
such as a RlAcore assay. Rinding means a binding affinity (Fp) of 1210 M ar

less.

[0032]) The teitn “chimeric antitwdy” refers to an antibody that
comprises amino acid sequences degived from twa or more different antibodies, The
two or mere different aintibodies may be from the zamae species or from two or more

different species.

[0023]  The teim “conzzrvative amino acid substitution” refers to
substitution of an aminag acid residue by another amine acid recidue, wherein the

side chain B groups of the two amine acid regidues have similar chemical propertics
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(e.g., charge or hydrophobicity). Examplaz of groups of amino acidz that have side
chainz with similar chemical propartizs include 1) aliphatic zide chaing: glycine,
alanine, valing, laueine, and iscleucing; 2) aliphatic-hydroxyl side chaina: serine and
threonine; 3) amide- :(i-;ilﬁil.).il}g side chains: azparagiue and glutamine; 4) aromatic
cide chains: phonylalaning, tyrosive, and tryptophan; &) basic side chains: lyzine,
arginine, and hiztidine; 6) acidic side chains: azpartic acid and ghatamic actd; and 7)
sulfur-containing zide chains: cysteine and methionine, Conservativa amine acid
substitution groups can be, {or cxample, valine-leucingc-isoleucing,
phenylalanine-tyrosing, lysinﬁ»m{gininc, alanine-valine, plutamate-aspartate, and

asparaginc-glutamine.,

{0034]  The terin “epitopc” refers to tha part of an antigen that is capable
of apacific binding to an antibody, or T-cell recoptar, or otherwiss interacting with a
malecule, “Epitopa” is alzo known in the art as “antigenic determinant.” An epitope
generally conzists of chemieally active surface groupings of malesulzz such as amino
acids or carbohydrats or sugar side chainz and gencrally have specific three
dimensional ctructural charactaiistics, as well as specific chargs characteriatics. An

"’

cpitopc may b “linear” or “conformational.” Onee a dazired cpitope on an antigen is
determined, antibodics to thal epitope can be generatad, c.g., using thi techniques
deseribed harein, The genzration and characterization of antibodize may also
clucidate information about desivable apitopes. From this information, it is then
passible to compatitively soreon gllitil:'n:-ditzs for binding to the same epitope. An
approach ta achiave this is to -:-'Ju;;luct -:r«;ss—-:-)mbetilic-n stndics 1o find antibodics that
corapatitivialy bind with one another, i.e., the antibodies compete for binding Lo tha
antigen. A high throughpot pracess for “binning” witibodizs bazed upon their eross-

competition is deseribed in PCT Publication THa, WO 03/18731.

[0035]  The term “germling” refers to the nucleotide sequences of the
antibody genes and gene segmenis 1z they arz pasced from pacents (o offzpring via the
garm collz, The genmaline saquence is dictinguizhad from the nucleotide sequances
encading antibodies in mature B cells which have been altered by recombination and

hypennutation evants during the course of B cell matucation.

[0036] The torm * host cell” yefers to a cell into which an cxpression
veetor hiaz been intreduced. The term encompaszes not only the particular subject cell
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but alzo the progeny of such a cell. Because: cartain modifications may occur in
succeeding generations dua to either mutation or environmental influences, such
progeny may not be ideniical to the parent coll, but are still included within the scope
of the tenn “hest cell.”  The term “human antibody” refers to an antibody consisting
of aming acid sequences of human immuneglobulin sequences only. A human
antibody may contain murine cavhohydrate chains if produced in a mouse, in a mouse
cell or in a hybridoma derived from a mouse eell. Human antibodies may be prepared

in a varicty of ways known in the art.

{0037}  The term “humanized antibody” refers to a chimeric antibady
that containg amino acid residues derivad from haman atibody sequences, A
hwmnanized antibody may contain sone ot all of the CDEs from a non-human animal
muibody whilz the fraspework and constant regions of the antibody contain amino

acid residues derived from human antibody sequences.

(0038} The term “mammal” refors to any animal species of the
Manunalia class, Examples of mammals include: homans; laboratory animals such as
rats, mice, siniunz and guinea pigs; domestic animals such as cats, dogz, rabbits,
cattle, sheep, goats, horses, and pigs; and captive wild animalz such az liong, tigers,

clephants, and the like.

[0039] The term “isolated nuclzic acid” refers toa nueleie acid
molzenle of genomic, cDMA, or synthatis origin, or a combination thereof, which is
separated from other mucleic azid moleculas present in the natural source of the
nueleic acid. For example, with regard to genomic DNA, the term "isolated” includes
nucleie acid maleculze which are separated from the chromosomea with which the
genomic DHA is naturally aszociated. Preferably, an "isolated” nucleie acid is frez of
sequences which natorally flank the nucleic acid (1.2, szquences located at the 5" and
3' ends of the nuciaie acid of interest) in the zenomic DMA of the organism froom

which the mcleic acid is derived.

[0040] The term “isolated antibody™ or “isolatad binding malecule”
refers 1o an antibody or a binding meleculs that: (1) iz w0t associated with naturally
associated components that accompany it in its native state; (2) is free of other

proteing from the satae species; (3) is cxpressed by a cell from a different spacies; or

8
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(1) does not oconr innatura, Examplez of isclated antibodics include an QMA0IL
antibody that has been affinity purified veing OXA0R, an OX40LR antibody that has
baen gonerated by hybridomas or other cll line in vitro, and a haman OX40R

antibody derived from a transgenic animal.

[0041] The term “Kp” refers 1o the equilibrivm dizszociation constant of
a particular antibady-antigen interaction and is uzzd to describe the binding affinity
sotween a ligand (such as an antibody) and a pratein (tuch as the OX40R). The
smallor the cquilibriwa dizsociation constant, the more tightly bonnd the ligand is, or
the higher the affinity batween ligand and protein, A Fp can be measured by surface
plasmen resonance, for example using the RIACOPE™ syster. An assay procaduye
using the LIACORE™ nystenin (BLA core aszay) is describad in the Examples szotion

of this disclosure

[0042] The term “off rate” or “kd” refers to the dissociation vate
constant of a particular antibedy-antigen interaction. A dissociation rate constant can

be micasured by curface plasmon rasonance, for example vsing the BIACORE™,

[0043} The term “OXA0D. antibody” refors to an antibody, az defined
lizrzin, capable of binding to the huran OX40R.

[00:44]  The tarms "OXA0 receptor” and O JOF” are used
interchangzably in the present application, and inslude the human OXA40P, as wwell as
variants, izoforms, and specics hemologs the 1cof. Accordingly, human binding
molecules dizelosed harein may, i certain cascs, also bind o the OXA0R. from
species other than human. Iin other cascs, the binding molcculas may be completety
specific for the human OMA0T and may not exhibit specics or other typas of cress-

reactivity.

[0045] The term “‘p' «cifically bind to the human OX40R” in raforence
to the intzrantion of a binding molacule, 2.g., an antibody, with its binding partner,
e.g., an antigen, means that the g of a binding maolecule for Linding to CDA0,
CDI37, or CD2T71 i3 more than 100 fald the 1p for its binding to the buman OX40F,

|

as determined in an in vifre assay.
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[0046] The term “vector” refors to a nucleis acid molecul? capable of
transporting another nuelsie acid molacnle in a host cell. Examples of vectors include
plasmids, viral vectors, nalicd DA or RYA @xpression vectons, cosmid or phage
veetors,  Some veclors are capable of antonomeons replication in a host cell into
which they are introduced (c.3., bacterial vectors having a bacterial origin of
replication and epizemal mammalian vactors). Some vectors can be integratzd into
the genome of a host ¢ell upon intraduction into the host cell, and thereby are
replicated along with the host genome (2.g., non-cpisomal mammalian veetors).
Certain vectors are capable of directing the cxpression of genes to which they are

€

operatively linked, and therefore may be reforred to as “expression vectors.”

[0047]  As vsed herein, the twenty conventional amino acids and their
abbreviations follow conventional usage. S2c Immnalogy - A Synthasiz (2™
Edition, B.5. Golub and D.F. Gren, Eds,, Sinaver Azsociatzs, Sunderland, MA

(1991)).

[0048] BIUDR G IAOLECULES THAT BIND TO THE HULAT

OX40R

[0049]  The prezent disclosure provides irolated binding meleeules that
bind t2 the lnman C’.‘f-10R, including OX 401 antibodies, antigen-binding {ragments
of the OXA40P. antibodize, and derivatives of the OX40R antibodies. The binding
molecules are characterized by at least one of the ﬁ)llowing functional proparties: (a)
bind 1o the human OXA0F. with a 1p of 1 x 10°¢ 1 o lesz; (b) have agonist activity
on the lnman QX408 (c) do not bind to CD40 receplor at concentration up (o 500
nl; () do not bind 10 CDE37 receptor at concentrations up to 500 nM; (g) dianot
bind to CD271 receptor at concentrations wp to 500 nM; (I) are capable of enhancing
IL-2 production by isolatzd human T cells; (g) are eapable of enhancing immune
rezponss; (h) are capables of inhibiting tumear cell growith; and (i) have therapeatic
cffect on a cancer. In smn-::‘mnl.mdimoms the binding moleculs binds (o the human
OXAOT with a Vpol 13107 Morless, or 1 1078 Moarleas, or 23 1210°° Moar

less.

[0050] Humah OX40R Antibodies
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[0051] In zome first aspects, ths present discloswe provides a human
antibody that binds to the hunan OXA0F. In some embadiments, the human antibady
i5 a monoclonal antibody that specifically bindz to the haman QX401 with a [T of
100 nM or lezs, preferably 10 nM or less, and has agonizt activity ou the humai
0XA0F. One cxample of such bunan antibodiss is the human monaclonal antibody
11D4. The aming acid zequence of the heavy chain and anine acid sequence of the
variable region of the heavy chain (Vi) of antiboduy 11D4 are chown in SEQ 1D
MOz 9 and 7, respactively. Tl\,c amind acid sequence of the light chain and the amins
acid sequenss of the variable veglon of the light chain (Vi) of antibody 11D4 are
shown in SEQ ID HOS: 10 and &, respectivily. The isotypes of andibody 11D4 are
IgG2 for the heavy chain and Kapps for the light chain, The allotypas of antibody
11D4 are (32(n-) for the heavy chain and Va2 for the light chain. The mature hicavy
and light chain araing acid sequences ars derivad fionn conceplual translation of DMA
sequences in the epreseion conztructz, Aaibody 11D4 containg no framewosk:
mutations in the heavy chain or lght chain, but containg one mutation in the heavy
chain CDR2.

[0052]  Another illusteative antibody of the dizclozure i3 the hwinan
monoclonal antibody 1802, The amino acid sequence of the Vi rogion and Vi region
of antibody 18D8 i3 shown in SEQ 1D HOs: 19 and 20, vezpectively. The amine acid
sequence of the heavy chain and light chain is shown in 8EQ 1D MO3: 21 and 22,

respectively.

[0053]  Given that 1113 and 18D8 bind to the OX40P, the Vi ahd Vi
scquences of each of them can b “mixed and matched” with other ONA0F. antibodics
to create additional antibodizs, The binding of such “mixed and matched” antibodics
to the OXA40T. can bz tested vzing the binding assays Inowin in the art, including an
agzay deseribad in the Examples. In ons case, when Vi and Vi regions ar2 mized and
matched, a Vi zequence from a particular Vi/Vy pairing is replaced with a
structurally similar Vi soquance, Likewise, in another case a Yy sequence from a

particular Vi/V, pairing is seplaced with a structacally zimilar Vy, sequence.

[0054]  Accordingly, in zome embodiments, the dizclasure provides an
i
izalated 40, antibody that compwiscs: (1) a hzavy chain variable ragion of
antibody 11D4 ar 18D, (2) a heavy chain variablz region comprizing an amine acid
11
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cequence of SEQ 1D 110s: 7 or 19, ar (3) a heavy chain variable region compricing an
amine acid sequence eneod 2d by a nucleic acid zequence of SEQ 1D MOQs: T or 23,
In some other embodimants, the diselosure provides anisolated OX40F antibody that
comprizas: (1) a light chain variable region of antibady 1104 or 13DE, (2) a light
chain variable region comprising an amino acid szquence of SEQ 1D MOz §or 20, or
(3) light chain variable region comprising an amino acid sequence encoded by a

nucleic acid scouence of SEQ 1D MOz 12 or 24,

[0055] In another aspeet, the discloswe provides antibodies that
comprisc tha CDRL, CDR2, and CDR3 of the heavy chain vaciabls region (Vi) and
CDP1, CDPZ, and CDES of the light chain of 11D4 or 11DE. The amino acid
sequence of the Vi CDEL, Vi CDFZ, and Vi CDPI of 11D4 is shown in SEQ ID
M0 1, 2, and 3, respoctivelly. The arine acid sequence of the Vi, CDR1, Vi CDRZ,
and YV, CDEI of antibody 11D iz shown in SEQ D TOa: 4, 5, and 6, respectivelly,
The: aming acid scguence of the Vi CDEL, Vi CDE2, and Vg CDR3 of antibody
1808 is shown in SEQ 1D T1O:: 13, 14, and 15, respectively, The aming acid
scquenece of the Vi CDRi, Vi, CDP2, and Vi, CDRI of antibody 12D8 i3 shiown in
SEQID MOs: 16, 17, and 18, rezpectivelly. The CDI regions ar: dalinzated wsing
the Vabat systemn (Fabat, B, AL, 2f al. (1991) Szquences of Proteing of Immunological
Interest, Tifth Edition, 1.5, Departmant of Health and Human Services, NIH
Pullication No. 91-3242),

[0056]) Given that 1114 and 1505 bind to the human OX405% and that
antigen-binding cpecificity is provided primzrily by the CDE1, CDE2, and CDR3
regions, the Vi CDERL, CDR2, and CDE3I cequences and Vi, CDEL, CDE2, and
CIDR3 sequences can b2 “mized and matched” o create additi‘onal OXA0R antibaodics,
For example, CDI from different OX401 antibodics «;.:an he mixed and inatched,
although cach antibody will typically contain o Vi CDEIL, CDRZ, and CDE3 and a Vi,
CDR1, CDR2, and CDP3. The binding of such “mixsd and matched” antibodics to
the OX401 can bie tested wsing the binding aszays deseribed above and in the
Examplzz (e.g., ELISAs, Dincore analysis), In one case, when Vi CDIN sequences are
©mixcd and matched, the CDRA, CDP2 and/or CDF3 sequence from a particular Vi
gequence 13 replaced with Zt‘Sl.l'UC.ll.ll'all}’ similar CDF. sequance(s). Lilewise, when V),

CUOFE. sequences are mixed and matched, the QDI CDR2 ad/or CDRJ sequence
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from a particular Vi, sequenes typically i3 replaced with a structocally similar CDR
sequence(s). Tt will be readily apparcat to an crdinarily ckillsd artizan that novel Vy
and V), ceguences can be created by submtutum one or mare Vi and/or Vi CDR
region sequences with structueally similar sequances from the CDIN sequances

disclosed herein.

{0057]  Accordingly, in sgome anbodiments, the disclosure provides (1)
an isolated monoclanal antibady that compiises at least one CDE. celectad from Vi
CDP1, Vi CDP2, or Vi CDPI of antibody 1 D4 or 12D8. In some other
cmbadiments, the disclosure provides an izolatad monoclonal antibody that comprises
at lcast one CDE sclzetzd frova Vi CDEL, Vi CDE2 or Vi CDIRS of autibady 11D4
or 153D8.  In some further cmbodimente, the dizclosues provides an izolated
manoclenal antibedy that comprizes at least one CDE selected from: a Vi CDEI
comypising the amino acid sequence of SEQ ID NOs: 1 or 13, or a sequence that
differs fromn SEQ ID MOz 1 or 3 by _l,‘ 2,3, or 4 conzervative aminn acid
substitutions; a Vi CDI2 comprizing the smino acid sequence of SEQ ID MOs: 2 ar
14 or a sequance that Aiffers fror SEQ 1D Now: 2ar 14 by 1, 2,3, or 4 conservative
amine acid substititions; and a Vi CDIA comprising the amino acid s2quencs of
SEQ D TOs: 3 or 15 or a sequence that differs fom SEQ ID 1Oz 3 or 15 by 1, 2, 3,

or 4 couservative amino acid substitntions.

[0058] In still zome further stabadiments, the disclosurs provides an

isolatzd monoclonal antibody that comprizes at lzast one CDE selected from: a Vi

CIDPR1 comprising the Lm.mu acid sequanes of SEQ 1D M2 4 o 16 ar a cequenca
that diffors from SEQ ID Qg 4 op 16 by 1, 2, 3, or 4 conservative aming acid
substitutivns; a Vi CDR2 comprising the aming acid sequence of SEQ ID T10s: 3 or
17 or a sequence that diffees from SEQ ID 10z Sor 17 by 1,2, 2, or 4 concervative
amino actd substittions; and aV, L CDP3 c:oxﬁiprising the amino acid sequence of
SEQID TI0s: o or 18 o 2 2equance that differs from SEQ D 05 6 ac 18 by 1, 2, 3,

or 4 conscrvative amine acid substitutions,

[0059]  In somz cases, the C-terminal lysine of the he avy chain of an
OZAOE. antibody is v;.lcav':-rj (l—lzu‘riz P, oo Chr amuioyaphy 705 125-134
(1995)). The heavy and/or light chain(s) of the QY40 antibodics may optionally
include a signal sequence. |
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10060]  The class (e.g., Ia3, IgM, 1gE, Ie 4, or Tgl) and subclass (¢.g., —

IpGl, 1gG2, 1g33, or IgG4) of the QX401 antibodiee may be determined by any
suitable method, In general, the elass and subclase of an antibody may be determined
uzing antibodies that are specific for a particular clazs and subelass of antibody, Such
antibadies are conunarcially available, The class and subclass can be determined by
ELISA, or Weotern Blot az well as other techniquas, Alternatively, the clacs and
subelass may be detennined by scquencing all or a portion of the constant domains of
the heavy and/or light chaing of the antibadies, comparing their atnino acid sequences
to the known amino acid sequences of various class and subclassez of
immunoglobunling, and detcrmining the ¢lass and subcelass of the antibadics, The
QXA0R. antibodies can be an IgG, an IgM, an [RE, an IgA, or an IgD molecule. For

wamnple, the O A0F antibodicz can be an I that iz an 1G1, 1p32, 1gG3, vr an
IgG4 subclazs, Thuz, ancther aspect of the dizclosure provides a methad for
converting the class or subclazz of an OXA0P. antibady to another class or subelass,
In some cases, a nucleic acid molzonle encoding 2 Vi, or Vyy that dess not include
sequences ensoding Cp or Cy is izolated using methods well-known in the art. The
nuclzic acid molecule then is operatively linked to a micleic acid scquence eneoding a
Cy, or Cyy from a desired imunnoglobulin class or subiclass. Thiz can be achieved
nzing a veetar or nuelzic acid moleculs that comprizay a Cp or Cy chain, a3 deseribed
above, For cxample, an QX401 antibody that was originally Igh can be class
switched to au IpG. Furiber, the class switzhing may be used to convert one 1gG
cubrlass to another, e.g., Gom IgGl to TgG2. Another methaord for producing an
antibady conmipricing a desived isolype comprises the stzps of izclating o nucleic acid
eneoding a heavy chain of an OX40F. antibody and a nuclzie acid encoding a light
chain of an QX401 antibody, isolating the scquencs ensoding the V) reginn, ligating
the Vy; sequance o a sequence encoding 2 heavy chaiin constant domain of the desired
isotype, capressing the light chain gene and the heavy chain censtruct in a cell, and

Yy oq
~t

colleoting the OXA0L antibody with the desived izotype.

{0061} Antigen-binding Fragments

[0062] In another azpet, the prasent diselosure provides antigen-
binding fragments of any of the human 040D antibodies a3 deseribied Lizrein above.

In zome crabodinienis, the antigen-binding fragimont is 2elected from: (1) a light chain
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of an QA0 antibody; (2) a heavy chiain of an O240R. antibody; (3) a variable
region from the light chain of an 0¥ 40P, antibody; (1) a variabls region from the
heavy chain of an OX40F. antibody; (3) one or more CDIRS (two, three, four, five, or
cirt CDP ) of an OMA0F. antilody; or (6) three CDPs froom the light chain and three
CIDPs5 from the haavy chain of an OXA40I antibody. In some particular embadiments,
the dizclowre provides an antigen-binding fragmont of antibody 1104 or 18D8, I
snmea other particular embodiments, the antigen-binding fragments of an QXA0R
antibody include: (i) o Fab fragment, a monovalent fiaginent conaisting of the Vi, Vy,
Cy, and Cyl domains; (i1) a F(aba fragmicit, a bivalent fragment comprising two Fab
fragments linked by a disulfide bridge at the hinge region; (iil) a Fd fragraent
consieting of the Vi and Cyl damains; (iv) a Fy fragmient consisting of the Vi and Vi
doraing of a zingle am of an antibody; (v) 2 dAbL fragment (Ward ot al., (1939)
Hature 341:544-346), which congiats of a Vi deaing (vi) an isolated CDR, and (vii)
single chain antibody (scFv), which iz a polypeptide ccﬁnprising a VL ragion of an
anmiibody linked to a VH region of an awtibody. Bird et al,, (1938) Seience 242:423-
426 and Huzion at al., (1933) Proc. Viatl, Acad. 3ci. USA §5:5874-3843. An antigen-
binding fragment may alza COH]].'»I"SC two cr imors shorlor fragiments, eithor from the
sarc hoavy chain or same light chain, o from different chiains. Antigen-binding
frogments, such a3 Fab and F(ab'), fragments, can be prepared from whole antibodics
nsing convantional technigues, such a3 papain or pepsin digestion, respectively, of
whole antibodizz, They can also be obtained using recombinant DA techniques, as

described herein.

[0063]  Antibody Derivatives

[0064]  In nome further aspects, the prosent disclosure provides

derivatives of any of the OXA0T untibodics as described hercin above.

[0065] In anc particular aspeat, the :mlibédy derivative ig darived from
madifications of the aming acid zequences of 1104 or 18DS, Amino acid zequences
of any regions of the antibody chains may be modifizd, cuch as frameworl: regions,
CDR regions, or conatant rzgions. The modifications can be introduced by standagd
techniquzs known in the arl, such as site-direeted mutageneeis and random PCR-

mediated mntagencesis, and may comprise natural as well as non-natural amine acids.
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[0066] Types of medifications inzlude substitutions, insertions,
dclztions, or combinations thereof, of one or more aming acids of an OX40R
antibody, In som2 embodiments, the antibedy derivative comprisas 1,2, 3, or 4
amino acid substitutions in (he heavy chain CDPRs and/or one amine acid substitution
in the light chain CDES. In some aanbodiments, a derivative of an OM40F. antibody
COMmprizes onc of more aming acid substitutions relative: to the germlineg amino acid
sequanee of the human gene. In a particular embodiment, one or more of those
cubstitutions from germling ic in the CDP2 region of the lieavy chain. In nnothcr
particular embodiment, the amine acid substitutions relative to the ger mhnr‘ are at ane
ot more of the sane positions as the substitntions relative 1o germline in antibodies
11D4 or 18D3. In another anbadiment, the aming acid substitution is 10 change one
or mor: cysteines in an antibody 10 another reciduz, such a3, without limitation,
alaning or zerine. Tha eysteing may be a canonical or non-canonical cysteine, The
substitution can be mada in a CDIL cr framewarl: region of a variable domsin or in the
congtant domain of an antibody.  Another type of amino acid substitution is to
climinate agparaginc-glycing pairs, which form potential dzamidation sites, by
altering one or both of the residucs, In still other cmbodiments, the aming acid
substitution iz a concervative amino acid substitution. In one ambodiment, the
antibody derivative has 1, 2, 3, or 4 concervative aming acid substitutions in the heavy

chain CDP regions relative to the amine acid sequences of 11D4 or 15DS.

[0067} Another type of madification of an OX40R milibody is the
alteration of the original glycosylation pattern of the antibody. The tenn “alteration”
refors to delation of one or mors: carbohydrate moieties found in the antibody, and/or
adding one or more glycosylation sites that arz not przsent in the atibody.
Glycosylation of antibedics is typically M-linteed. M-linked refers (o the attachment of
the carboliydrate moiety to the side chain of an asparaging residue. Addition of

glycozylation sitzz to the aotibady is conveniendly accomplizshad by altering the amino

“acid sequencs sush that it contains one or more of the above-describad tripeptide

sequences (for M-linked f!lyf‘nsylmion cites).

[0068] Stll another type of modification involves remaoval of any
carbohydrate moictice srasent on the antibody which may bz accomplished

chemically or cnzymatically. Chomical deglycosylation requires exposure of the
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antibody 1o a compound, such az triflusromethanasulfonic acid, or an cquivalent
compound, Thiz treatment results in the cleavage of most or all sugars cxeept the
linking sugar @ l-acetylglucosamine or Tl-acetylgaluctosamine), while lzaving the
antibody intact. Chomical deglycazylation is described by Sojahr, H. T., and Ball, O,
P., Arch. Bicchem. Biopliys, 259 (1997) £2-57 andd by Fdgs, AL 3., ot al. Anal.

antibodies can e achizviad by the uss of a variety of enda- and cxo-glycasidazes a3

SN A

dezeribed by Thotal:ura, T T, aod Bakl, O, P, Meth, Enzymol. 138 (1987) 350-339,

[0069]  Examplae of ather modifications include acetylation, acylation,
amidation, crozz-linking, cyclization, disulfide bond formation, demethylation,
formation of covalent aross-linkz, formation of cystine, formylation, hydrozylation,
iodination, methylation, myristoylation, cxidation, pegylation, proteolytis proceszing,

phospharylation, prenylation, and sulfation.

(0070] Ina further aspect, there is provided an antibady derivative that
comprizes an O}f..401~1 antibady, or antigen-bindiog fragment thercof, oz dosciiled
hercin, linked to an additional molzcular entity, Bramples of additional molecular
entitics include pharmaceutical agants, peptidss or protzing, and detection agent or
labcls, Epecific cxamples of phanoaceutical sgents thai may be linked ta an OTL10R
antibady include cytotois agents or other cancer therapautic agents, and radicactive
isotopes. Specific examples of peptides or proteing that may be linked to an OXA0R,
antibady include antibodizs, which may he the same Q40P antibody or a different
antibody.  Specific examples of datection agents or tabels that may be linked to an
ONA0P. antibady includs (1) flusrescent compounds, such az Ancrescedn, fuorescein
isothiceyanate, rhodamine, S-dirazthylamine--naphtthalenesulfonyl chloride,
phycocrythrin, and lanthanide phosphors; (2) enzymes, such as horszradish
peroxidase, B-galactosidaze, hciferaze, alkalin: phosphatase, and glucore axidaze; (3)
biotin; (4) a predetermined polypeptide apitope recognized by a sacandary raporter,
such az leucine zippar pair sequansas, binding gites for secondary antibodies, metal
binding domains, and epitops tags.  In a particular embadiment, the antibody
derivativi is an 040 antibody muliimer, which is a multimeric form ol an X408
antibody, such a2 antibody ;Jiv.'nc-,rs, tritners, or higher-order multimerz of monomeric

antibodics. Individual monomere within an antibedy multimer may be identical or
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different, 1, they may be heteromenis or howoeric antibody multimers. Individual
antibodies within a multimer may have the same or different binding specificitics.
Multimerization of antibodics may be accomplished through natural aggregation of
antibodies. For example, somne percentagz of purified antibody preparations (e.g.,
purificd IgG1 molccules) spontaneonsly form prstcin agaregates containing antibody
homodimers, and other higher-order antibody multimers. Alternatively, antibody
homodimers may be formed through ehemical linkage techniques kaown in the art,
such ag through using heterobifunctional crosslinking agente. Suitable crosslinkers .
include thezs that are heterobifinctional, having two distinetly reactive groups
separated by an appropriate spacor (such as
m-malzimidobenzoyl-M-hydroxyzuceinimidz cster, succinimidyl 4-
(maleimidomethyl)eyclohexane-1-carboxylate, and N-zuccinimidyl S-acethylthio-
acctatc) or homobifunctional (such as disuceinimidyl subaerat2). Such linkers are
commercially available from Pieree Chemical Campany, Rockford, IL. Antibodics
can alzo be made ty multimerize theough recombinant DA teclmiques Jnown in the

art.

[0071] In still another aspect, the antibody derivative is a chimerie
antibody, which compriscs an amino acid sequence of a human OMNA0P antibaody
dozoribed herein above, In one example, one or more CDEP: from a human OMA0R
antibody i3 combined with CDEs from an antibody from a non-human aniinal, such
as mouse or tat, In anather exaraple, all of the CDPRz of the chimerie antibody are
derived from human QX40R antibodics, In another canple, the CDP2 from more
than one buman OX40R untibody are combined in a chimaric antibody. Further, a
chimeric antibody may comprise the framework rogions derived from one human
OXA0R. antibady and ons or mors CDRs from one or more diffzrent human
antibodics, Chimcric antibodies can be geoerated vging eonventional methods Enovm
inthe art, In some particular embodiments, the chimeric antibody conmpriscs one,
twn, or three CDEs fram the heavy chain variable region or from the light chain

variable region of an antibody selected from antibody 11D4 or 18DS.

[0072] Examples of other antibady derivatives providzd by the present
dizeloswe include single chain antibodice, diabodies, domain antibodics, nanobodics,

and wnibodicz. A “ringle-chain antibody” (aeTv) conzizts of a single polypeptide

18



WO 2009/079335 PCT/US2008/066417 1

chain comprising a Vi domain linked to a Vi domain wherein Vi domain andd Vi
domain are paired o form s monovalent inolecule. Single chaiu antibody can be
preparcd aceording to method known in the art (zez, for e':ample Bird ot al., (1958
Science 242:422-425 and Huzion ot al, (1928) Proc, THatl, Azad. 8ci. UZS,

:5279-5283). A “diabody” consistz of tvas chaing, cach chain comprising a heavy
chain variablz region connzeted to a light chain variable region on the came
polypeptids chain connceted by o shorl peptide linker, whercin the two regions on the
same chain do not pair with cach other but with complementauy damains on the other
chain to form a bispecific molecule. Methads of preparing diabc--:lii::. are lnown in the
art (See, e.g, Holliger P. et al., (1993) Proc. Hatl, Acad. Sci. USA 00:6444-6448, and
Paljak T 1. at al., (1994) Sguctare 2:1121-1123), Damain aniibadic: (dAbs) ara
small functional binding units of antibodies, correzponding Lo the variable regions of
either the heavy or light chains of antibodizz. Domain antibodizs ars well axpreszced
in bacterial, yeast, and manunalian cell eyztomz, Further details of domain antibodics
and methods of production thersof ars known in the art (see, for e.ampls, 1.5, Patent
Has, 0,291,158, 6,582,015 6,593,051; 6,172,197; 6,696,7245; European Patonts
0362004 & 0616640, "WONIMNAZET2, WOOA/101790, WO04/02 1026, WO04/055301,
W04/002019 and WO03/002609, Mancbodizs are derived from the heavy chaing of
an antiliody. A nanobody typically comprisss 1 single variable domain and two

constant domains (CHZ and CH2) and retaing antigen-binding capacity of the original

' antibody. Manobodics can be preparcd by mathods known in the art (3o o, ULS,

Patent11o. 0,765,087, U3, Patent 1o, 6,228,294, WO 06/079372). Umb- wlics consist
of one light chain and anc heavy chain of a 1G4 antibody. Unibodics may be made
by the ramoval of the hinge region of JoG4 antibodics. Further detsils of unibodias

and mathods of preparing them may be fousd in WO2007/059752,

[0073] METHODS OF PIODUCH G THE RPIIDI G MOLECULES

[0074]  Binding moleenles as disclosed herein can be produced by
techniques known in the ar, inchuding conventional monaclonal awtibody
methadology, e.g., the standard somatic cell hybridization tuluuqu" of Fohder and
Milztzin (Hature 2356: 403, (1975)), 22 well as othar techniques such as viral or
oncogenic transfnrmation v:-;f B lymphocytes.

[0075] Immunization of Non-human Animals
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(0076] The discloswre also provides a mathod for making QX40R
antibodies or antigen-binding fragments thareof, which comprises immunizing a non-
human auimal that comprises human immmnoglobulin loci with an OX40FR. antigen,
and isolating thz antibady fiom the imnwnized animal or from cells derived from the

immunized animal,

[0077] E:amples of ”uuabh ne- lmmzm antmals include a tranegenic or
transchromosomic animal, such as HulMAb M-:-uac ,TM Mouse®, “TC mice,” and
Menomousa™  The HuMAD Mouze™ (Medarex, Ine.) containg human
inununoglobnlin gene miniloci that encode varearranged human heavy (u and y) and
v light chain imimunoglobulin zequances, together with targeted mutations that
inactivat? the endcgenous poand v chain loci (320 e.g., Lonberg, et al, (1994) Mature
260 £36-250). Accordingly, the mice exhibit reduced expression of mouse Igtd or k,
and in response (o immunization, the introduced himnan heavy and light chain
tranzgenes undergo clazs switching and zomatic mtation o generate high affinity
human IgGi: monoclanal antibodies (See, e.g., Harding, T, and Lonborg, T1 (1992)
Aon LY. Acad. Sei. 764:3536-5346). Preparation and nze of the HuMAb Mouse®; and
the genomic modifications carricd by such mice, is well Imow in the art (Sew, c.g
Fishwild, D. 2t al. (1996) Matwe Riotechnology 14: 245-851), The IZM mice™ zarry
a human heavy chain transgeoe and a human light chain tranzchiromaozome and are
deseribed in detail in WO 02/43475, The >enomouce™ (Abgents, Ine.) contains
large fragments of the human imumunoglobulin loci and iz deficient in mouse antibody
production. Thiz animal mode] iz well known in thz art (Sce, ez, .S, Patent Hoa.:
5,939.508; 6,075,181; 6,114,598; 6,150,584; and 6,162,9G3). “TC mice” ar also
engincered mice carrying both a liuman heavy chain transchromosome and 2 hurman
light chain transclromosome. Such mice arz dzsaribed in Tomizuka ot al, (2000)

Proc, Hatl, Acad, Sai, USA 97.722-727.

[0078]  The OX40D antigen for use (o immaunize the animal may be
ieclatcd and/or panificd O7740R and is preferably a lonnan O240T. In one
embodiment, the Q208 andigen iz a fragment of the human QX401 praferably the
citrace Holar ilomain of (he :O?-.'.él 0T In another embodiment, the OZH0P. antigen is a
fragmient that coanprice: at lc one epitope of the hwman Q2101 In another

embodimant, the OX40P. mmg' n is a cell that eaprazzes OZAOFR on its ecll surface,
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misre particnlarly a cell that overnrpresses the OX40E on itz cell surfaca,
Immunization of the aniwals may be donc by any suitable mathed known in the art.
(See, wg., Harlow and Lane, Antibodics: A Laboratory Manual, Hew York: Cold
Spring Harbor Press, 1290). Particular insthods for immunizing non-liwnan animals
cuch as raise, ratz, sheep, goatz, pigs, cattle and horses are well kuown in the art (See,
¢4, Haclow and Lane (1990); ULS. Pat. He. 5,994,019), Brample | pravides a

method for immunizing HuMab mice.

[0079]  After immunization of the animal with an OM40R. antigen,
antibadics and/or antibody-producing czllz con be abtained from the animal. In one
emibadiment, zemm is obtained fom the animal and an immunaoglabulin fraction may
bz obtained from the zerum, or the OMA0D. antibadies may be purified from the

scrum.

[P080]  The OXMAOR antibodica may also be praduced wsing antibody-
producing immortalized eclls prepared from cells izolated from the iramunized
animal. Az inununization, the lymph node andfor 2plenie B zells arc collzctad from
the animal and immaortalized by mitable weans. Methadz of iunortalizing cells
includdr, bt are ned limited (o, ranafs eting thern with oneogones, infeating them with.
an nneagenis virus and enltivating thera wiedar conditions that seleat for imrcrtalizad
cells, subjecting them o carcinogenic or mutating compounds, fusing tiern with an
ipunortalized cell, 0.g., a myeloma cell, and insctivating a tumor SURPICSIOL gCne
(See, ¢.g., Harlow and Lane, supra). Ina partiontar embodinent, the splenic B eslls
collected from the imunmized aoimal are foged to inunortalized 'Llum:a cally t
form antibody-producing immaoctalized hybridomas. The myzloma cells prcferably
do not secrete immunaoglabalin polypeptides (a non-secretory coll ling). homortalized
hybridomas are sorcencid uzinig the OX40 antigen (s.g., the OX40F, a portion tharcof,
or a coll ciprezsing the OMAOR). The initial zeizening may be performed, for

cxamplée, N2Ng an cnsyme -lml cd immmnoas 'ay (& U.JA) or a radisinununoassay. An

cxample of ELISA scre'::mng i3 deseribzd in W 00/37504,

[0081] The O‘MOR antibody-producing oclls, 2.g., hybridomas, are
scleeted, claned, and further aoreenad for desirable characteristics, including robust

1
arowth, high antibady production, and desirable antibody characteriztics, as discuss:
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further below, Hybridomas ean be expanded in vivo in syngeneic animalz, in animals

that Iack an immune system, e.g., nude mice, or in cell culture in vitre.

[0082]  Thus, methods are provided for producing a cell that produces a
huraan wenoclonal OX40R antibody or an antigen-binding fragment thereof,
comprising: (a) inunanizing & non-human transgenic animal with an QX0 antigen;
(b) allowing the animal to mount an inuoune reeponse to the OX40R amigen; (¢)
isolating antibody-producing cells from the animal; and (d) immortalizing the
antibady-praducing erlls, I one embodiment, the method forther comprises (&)
creating individual monoclonal populationz of the immortalized antibody-producing
ccllz; and () sercening the immontalized antibody-producing cells that producs a
desired OX40R. antibody.

[0083]) TWUCLEIC ACIDS, VECTORS, HOST CELLS, AHD
PECOMBINANT METHODRS OF PRODUCTHG CCM0P ANTIRODIES

[0084]  Another aspect of the dizelosura provides an isolated nucleic acid
molecule cucoding an aming acid sequence of a binding moleenle that binds the
human O¥40R. The amine acid zequenes eneoded by the nucleic acid molcenla may
b2 any portion of au intact antibody, such az a CDP, a sequence comprising one, two,
or three CDRs, or a variable 'rcgic:n of a hzavy chiain or light chain, or tay be a full-
length heavy <hain or light chain, In some embodiments, the nucleic acid molccula
encodes an aming acid zequencs that comprizes (1) a CDIA region, particularly a
heavy chain CDP2 region, of autibodics 1104 or 1808; (2) a variable region of a
heavy chain or variable region of a light chain of antibodies 11D4 or 18D8; or (3) a
heavy chain or a light chain of antibadicz 11D4 or 18D2. In other embodiments, the
nueleis acid molzeule encodes a polypeptide that compriges an amino acid sequence
celected from the group conzisting of SEQ IO 1Oz 1,7, 3,4, 5, 6,7, 8,9, 10, 13, 14,
15,16, 17, 18,16, 20, 21, and 22, In still other cinbodiments, the nuelzic acid

molecule iz salested from the group conzisting of SEQ 1D 11Oz V], 12, 23, and 24,

[0085]  The mncleic acid molzculzs provided by the disclosure may be
obtained from any source that produces an O™40I antibody, mIP1A from G401
antibody-producing ¢ellz miay b isolated by standard techniques, cloned and/or

amplificd nsing PCR and library zonstruction techniques, and sereenad using standard
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protocols 1o obtain nuelzic acid molecules encoding an aming acid sequense of an
OMAOP. antibody. The mPIIA may be used to produce ¢cDHA for uss in the
polymeraze chain resction (PCR) ar cDUIA cloning of antibody gencs. In one
crbodiment, the nucleis acid molzculs is obtained from a hybridoma that SHPISE3Cs
an OXAOR. antibody, 2 described above, prafzrably a hybridoma that Las az onz of its
fusion partnerz a non-human tansgenis animal ezl that xpresses human
immancglobulin genes. In anothor anbodiment, the hybridowma is derived from a

non-human, not-transgenic animal.

[0086] A micleic arid molecul encading the heavy chain of an QX401
antibody may be conztructed by fusing a nucleic acid wolceuls eneading the hoavy
variable region with a nueleic acid nisleeule cncoding a constant ragion of a heavy
chain. Sirsilarly, a nucleic acid molecule encoding the light chain of an OX40R.
antibody miay be constructed by fusing a nucleic acid molecule enzading the light
chain vatiable region with a nucleic acid molzeuls encoding a constand region of a
light chain. The nuclzic acid wnlecules encoding the VH and VL chain may be
converted to full-length antibody gencs by ingerting them into spression veetors
already encoding heavy chain constant and light chain constant regions, regpoctivaly,
~euch that the VI ssgment iz operatively linled 16 the heavy chain constant region
(CH) zegment(s) within the voctor and the VL 2egment iz oparatively linked to the
light chain conatant region (CL) scgment within the vector, Altznatively, the nicleic
acid molcenlaa encoding the VH or VL chaing are converted into full-langth autibody
gence by linking, o.g., ligating, the ncleic acid moleculs encading a VH chain o a
nucleiz acid moleule encading a CH chain uging standard molaenlar binlogical
tnehniques, The same may be achicved using nucleic acid malesules cacoding VL and
CL chaing. The zequences of human heavy and light chain censtant region genea are
known in the art, Ser, o.g., Fabat 2t al,, Saquences of Proteins of Inmungclogical
Indercet, Sth Ed, THH Pub). o, 91-3247, 1991, Mucleic acid molecules cneoding the
full-length heavy and/or light chains may then be cypresend fronn a cell into which

they have been introducsd and the OX40P. antibody izolated.

[0087]  The nucleic acid molzenles may be used to recombinantly
exprozss large quantitics of OXA0P. antibadies, as described below. The nucleie acid
|
melecules raay alzo be used to produce other binding molcenlss provided by the
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disclooars, such ag chimeric antibodizz, single chain antibodies, immunoadhesins, . 6\
diabodiecc, mutated antibodize, and antibody derivatives, as described slacwhor:

herein. Inonc embodiment, a iacleic acid moleculz is used as probe or PCR. primer

for specific antibody sequences. For instance, a nuclzie acid molecule probe may be

used in diagnostic methads or a nucleiz acid molecule PCR. primer may be used to

amplify regions of DMNA that could be used, inter alia, o isolate mcleic acid

seoquenees for uee in producing variable regions of the QX401 aatibodies.
t

[0088]  Once DNA malecnles encoding the Vi and Vy, segments of an
OXA40P. antibody are obtained, thaze DHA molecules can be further manipulated by
recombinant DMA techniques, for eoample to convert the variable region genes (o
full-length antibody chain genes, ts Fab fragment gencs, or to a seFv genz. In thesa
manipulations, a V.- or Vieencoding DNA - molacule is operatively linked to another
DHA molecule enceiding another polypeptida, such az an antibady constant region or
a flexibls linker. The torn “operatively linked,” as vzed in thiz contoxt, meangs that
the two DMA molecules are joinad cuch that the amino acid zequences ensodad by the

two DNA molzcules remain in-frame.

[0089]  The isolated DMA moleenle cncoding the Vi ragion can be
eonvertcd to a full-length heavy chain gene by operatively linking the V p-encoding
DM A molecule o another INTA molzcule encoding lizavy chain constant regions
(CHI, CH2 and CH3). The cequaences of hnman heavy chain constant regicn genes
are: known in the art, (a2, e.g, abat, B A etal. (1991) Bequences of Proteing of
Immounolegical Interest, Fifth Edition, U.S. Department of Health and Human
Serviecs, MIH Publication T, 21-3242) and DIA fragments encompaszing these
regions cau be obtained by standard PCT mnpiiﬁcatimn. The heavy chain constant
region can be an IpGl, 1pG2, 19G3, 1pG4, 1gA, 12E, IpM or IgD constant region, but
maost preferably is an IgGl or IgG2 constant region. The 1861 censtant region
cequence can be any of the various allzles or allotypes Lnovn to oceur among
different individualz, such as Gm(1), Gm(2), Sm(2), and Gm(17). Theze allotypes
reprosent naturally o-:c-urriqg aminn acid zubstitutions m the J3G1 constant regions.
For a Fab fragmeant heavy chain gene, the Viencoding DHA can bz operatively

linked to another DHA moleeule eneoding only the heavy chain CH1 constant region.

24



WO 2009/079335 | PCT/US2008/0%0417

The CH) heavy chain constant region may be derived fram any of the heavy chain

genes.

[0020]  The isolatzd DMA molzcule sncoding the Vi region can be
convartzd to a full-length light chain gone (as well as a Fab light chain genz) by
operatively linking the Vi-encoding DHA maleoule to anather DUA moleculs
encoding the light chain constant region, C.. The sequences of huraan light chain
constant region gones are known in the art (see e.g., Fabat, E. A, ot al, (1991)
Sequenses of Proteing of immunalogical Intercat, Fifth Bdition, 1,8, Department of
Health anvd Human Services, TITH Publication Tlo. 91-3242) and DA fragments
encompaszing thece regions can be obtainad by standard PCP. amplificaiion. The
light chain constant region zan ba a kappa or larabda conatant region. Tha kappa
constant ragion may be any of the various alleles known to ozour among different
individuals, such az liv(1), Inv(2), aned Inv(3). The lambda conztant region may be

derived from any of the three lambda genes.

[0091]  To create a sel'v gane, the V- and Vi-encodiog DUA fragments
arc operatively linked to another fragment encoding a Aeible linker, =.3., encoding
thez amine acid sequencr (Glyy -8ex)s, such that the Vi and Vi scquences can be
expressed 98 a contignons singls-chain protein, with the Vi and Vi ragions joined by
the flexible linker (Sce o, Bird et al,, (1938) Science 242:423-424; Husion o al.,
(1958) Proc. Matl. Acad. Sci. USA §3:5879-3853; MaCatferty & al., (1990) Hature
248:552-524). The single chain antibody may be monovaland, if anly a singls Vi and
Vi are uzed, bivalent, i€ two Vi and YV are used, o polyvalznt, if more than two Vi
and Vi arz uzed. Bispecific or polyvalznt antibodics may be genarated that bind
spacifically to OX40T and to another molecule,

[0092] In anaihor aspect, the prezent dizclosure pravides a vector, which
comprizss a nucleie acid moleanle described herein above. The nucleiz acid molecnle
may csode a portion of a light chain or heavy chain (such az 2 COP. or a variabla
repion), a full-length light cr heavy chain, polypeptide that comprizes a portion or
full-length of 2 heavy or lighl chain, or an atiin acid sequence of an antibody
darivative or anligm’.—bindihg fragiment. To cxpress a binding molecule, a DITA

i
molecul” zncading partial -?}r full-length binding molecule iz inzertad into an
expreesion voetor such that'the DHNA malesule is aparatively linled to tranzeriptional
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H

and translational control sequences. In this contezt, the l"uu ‘operatively linked” is s
intended to mean that tha DMA moleculs is ligatad into a vector such that
tranzeriptional and tranzlational control Sognences within the vector serve their
intended fimetion of regnlating the tanscription -and translation of the DMA molzcule.
The axpreaeion vector and expression contrel sequences are chosen to be compatible
with the expreceion hoct cell uged. Exprassion veetors include, for sxample, plazmids,
retroviruses, adenoviruzes, adeno-associated viruses (AAV), plant virses such as
cauliflower mosaie virus, Wokaces mesaic virue, cosmids, YACs, and EBV derived
cpizomes. The DHA molecnle encoding an aming peid sequenee of the light chain
and DMNA molecul: encoding an amino acid seiquence of the heavy chain can be
incertzd into separate vectors or in the same vector, The DA molecule iz inserted
inta the exprezzion vector by any svitable methods (e.g., ligation of complemantary
restriction sites on the antibody gene fragment sand vestor, or blunt end ligation if no

restriction sites are present),

[0093]  An cxample of a suitable exprescion vector is an= that sncodes a
functicnally complete buman Cyy ar Cp immunaglotnlin sequence, with appropriate
restriction sites engineered co that any Vi or Vi ecquense can be incerted and
cxprezeed, The expecssion vector also ean encods a signal peptide that facilitates
sceretion of the aming acid scquence of the atibody chain from a host cell, The
DMNA encoding the aming aciil sequence of an antibody chain may be cloned into the
vector snch that the signal peptide is linked in-frasaz to the amine tzrminus of the
aming acid sequence of the antibody chain, The signal peptida can be an
immunoglobulin 2ignal peptids or 2 heterelogons signal peptide (i.e., a zignal peptide

from a non-immunoglobulin protein).

[0094] In addition to the nueleiz acid scquenss encoding an aming acid
scquence of an OXA0M antibody (antibiody chain genes), the expression vectors carry
regulatory sequencas that contral the expression of the antibody chain genas in a host
cell. The design of the expression vector, including the selection of regulatory
sequances, may depend on such factors as the choies of the host cell 1o be
transformed, the lovel of expression of prote in dzsir: d, and <o forth. Pegulatory
sequeneas for mammalian hast cell exzpression include viral eleracnts that direct high

levels of protein ("l)l ascion i mammalion cells, sud: as promoters and/or enhancers
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derivad from retroviral LTz, cytomegalovirus (CMV) Guch as the CMV
promata/onhancer), Simian Virus 40 (3V40) (zuch as the SV40 promota/enhaucer),
adenaving, (¢.g., the adenovivus major late promotor (AAMLP)), polyara and strang
mammalian promoters 2uch az native inmunoglobulin and actin promatzrs. For
further dezeription of viral regulatory elzments, and sequenacs therzof, see e.g., 1.8,

Patent Moz, 5,165,062, 4,510,247, and 4,968,615,

[0095]  TIn addition to the antibody chain nucleic acid sequences and
reaulatory sequences, the recombinant exprezeion veolons may cary additional
sequences, such as sequances that regulate replication of the vactor in host cells and
sclectable marker gones. The eelectabla marker genc facilitatzs sclzetion of host eclls
into whish the veotor hag boen introduced (aec 2.5, ULS. Patent Hoa, 4,399,215,
4,634,665 and 5,179,017). Eolectable marker gencs include the dihydrofslate
reductase (DHER) gzne (for use in dhfi-host cells with methotresate
celection/amplification), the noomycin phosphotransferase gene (for G418 zelection),
and tha glutamal: synthetase gene. The dezign of the expression vector, including the
selection of regulatory scquencas, may depend on a nomber of factors, such as the
choice of the host cell to be transformed, the loval of exprezsion of protein desired,
and o forth, Mucleiz acid molecules encoding binding moleculez and vestors
comprizing theze nuclsis acid 1'ncvl':--'.~.ulv:.3 can b uzed for transformation of a cuitable
host cell for recambinant produsction of a binding molecule. A suitable host cell is
trancformed with one or more expreszion vectors carrying nuzleic acid molecules
encoding an amino acid zequence of a binding molesule zuch that the amino acid
sequence ic expressed in ths host cell and, typically, zecrated into the madium in
which the host cell is cultured and from which mediun the aming acid sequence can
be recovered. Transformation of host cells can be by earried aut by any suitable
method know in the art, such as those disclosed in U2, Patent Taz, 4,399 214,
4,912,040, 4,740,461, and 4,959,453,

LRl

[(0096]  The host czll may be a iammalian, insect, plant, bacterial, or

yeast cell, Exarples of mammalian cell linees suitable as host cells includz Chinese

hamastor ovary (CHO) ccll&:, FISO eallg, SP2 colle, HEF-203T cells, FIH-3T3 cells,

Hela calls, baby hamster L 1dmy (BHR) cells, African green montey Eidney calls

(COE), human hrpalocrllulru carcinoma eclls (e.g., Hep G2), A549 cells, and a
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number of other cell lines,  Enamples of inzect vell lings include S9 or Sf21 cells.
Examples of plant host calls include Micatiana, Arabidopsis, duckweed, com, wheat,
potate, and co forth. Racterial host ecllz include B, coli and Streptomyces apecies,
Examples of yeast host cells inclode Schizc-sacc.'lmrmnyf:es pombe, Saccharomyces
cerevisiae, and Pichia pastoris.

[0097]  Amine acid cequences of a binding molzeule expresacd by
different ¢ell linee or in tranzgenic animals may have differant glycosylation.
However, all binding molecules encoded by the nucleic acid moleculas provided
herein, or comprizing he amino acid zequences pravided herein are part of the present
invention, regardless of the glycosylation of the binding malecules.

[0098]) T another aspect, the present disclozure provides a method for
producing an OXA0F, antibody or antigen-binding fragiment thercof nsing phage
display. The method comprizes () synthesizing a library of human antibodics on
phags, (b) ceraening the Hbrary with the OXA0P or a portion thareef, (¢) isolating
phage that binds the OXA0F or a portion thereof, and () obtaining the antibody from
the pliage. One exomplary method for preparing the library of antibedier comprizes
the step of: (@) immunizing a non-human animal comprising homan immuneglobulin
losi with OXA0F. or an antigenic portion thereof o create an imnnme response; ()
crtracting antibody-producing cells fron the immunized animal; () isolating PTA
cneoding heavy and light ehains of the QY401 antibodies from the extractad celle; (d)
reverse transeribing the PIA to produce cDEA; (2), amplifying the cDUA; and (D
incerting the ¢cDTA into a phage display vestor such that antibodics are cxpressed on
the phage. Pecoambinant human OX40P. antibedics or antigan binding fragments
thereof can be isalated by zerecning a reeombinant combinatorial antibody library.
The library may be a seFv phage display librau'y, generated vsing human Vi, and Vy
eDMHAS prepared frova mPMA jsolated from D eclle. Methads for proparing and
sorcening such libravies are known in the art. Fitz for genarating phages display
librarics are commercially available (e.g., the Pharmacia Reconibinant Phage
Axtibody Systam, catalog no. 27-9400-01; and the Stratugene Sur TAP™ phage

display kit, catalog no. 240012).

[0099] In one case, to isclate and produce human OXA40R antibodins
with the decired characteristicz, a human OYA0R antibody as described herein is first
used to select human heavy and light chain zequences having similar binding activity
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taward DXAOF. nsing methods known in thz art, such as the the 2pitope imprinting
mathods deseribad in WO 93/062173. The antibody librarics used in this method may
be gclv librarics preparcd and zereancd as describad in WO 92/01047, McCallerty et
al., Hatura 348:552-354 (1290); and Griffiths et al., EMBD J, 12:725-734 (1993),

The ec¥v sntibody likrarics may be screencd using human CCP2 a2 the antigen.

[0100] Once inifial huwan Vi and Vi regions are selected, “mix and
maleh” caporiments are pecfonned, in which different pairs of the initially selected Vi
and Vy segments are scrsenad for QX401 binding o sclect V/Vy pair combinations.
Additionally, to firther improve the quality of the antibody, the Vi and Vi segments
of the V/Vy pair(s) can be randomly mitated, within the CDE3 rogion of Vi and/or
VL, in a process analagml? to the in viva comatic mutation process r-:-.sponsilt»lc for
affinity maturation can be af::{:omplisl.\c:d by mnplifyiug Vi atd Vi domains using
PCR primers complimentary to the Vi CDES or YV CDIR, respzctively, which
primers have beon “spilcd” with a random mixture of the fow nucleotida bases at
cortain positions such that the resuliant PCR preducts encode Vi and Vi, segments
into which random mutations have been introduced into the Vg and/or Vi CDIE3
regions. Thess randaaly mutated Vi and VL segments can b re-sorcened for binding
to OX40R.

[0101}] Feollowing screening and isolation of an OXAOR antitwdy or
antigen binding portion from a reeombinant immunoglobulin display library, aucleic
acids encading the selected binding molecule can be recoverad from the dicplay
paclags (¢.8., front the phags genome:) and subcloncd into other crpression vectors
by recombinant DNA teehoiques, 10 dzzired, the nucleic acid can further be
matipulated to crzats other aotibody forme, as deseribed below. To express a
recombinant human antibody izolated by sv:rc:r;ning of a combinatorial lilwary, the
DMA curoding the antibody is cloned into a recombinant eyvpression veetor and

introduecd into mammalian host cellg, as deseribed above.

1
[0102] PHARMACEUTICAL COMPOSITIONS

[0103]  In anothar aspect, the prasent disclozure provides a composition,

¢.g., a phanmacautical composition, containing due or a combination of binding
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mlzeules provided by the dizclozure, and optionally a pharmacentically accaptablz

carricr. The compositions can b prepared by conventional methods Fnown in the art.

[0104)  Tn somz embadiments, the compozition comprizes an ON401L
antibody or an antigen-binding fragment thercof. In a particular embadiment, the
composition comprises antibody 11D4 ar antibody 183D8, or a antigen-binding
fragment of cither antibody. In stll other embodiments, the composition compriscs a

derivative of antibody 11D4 ar antibady 18D8.

[0105] The term "pharmaceutically acceptable carricr” refers to any
inactive substance that is suitable for use in a farmulation for the delivery of a binding
moelecule, A carrier may be an autiadherent, binder, coating, disintzgrant, filler or
diluent, precervative (such as antioxidant, antibacterial, or aptifungal agznt),
sweetener, absorption delaying agent, wetting agent, erulsifying ageat, baffer, and
the like, E)L.’_&anl".‘-t‘. of suitabl pharmacautically acecptable carriers include water,
cthanol, polyols (such a3 glyecrol, propylenc glyeol, polyethylene glyeol, and the likz)
dextrose, vegetable oils (such as oliva oil), caline, tuffar, buffered caline, and

izotonic agents such az sugars, polyalechals, sorbitol, and sodinm chloride.

[0106] The compositions may b in any suitable forms, such as liquid,
semi-solid, and colid desage forms. Bxamplaz of liguid dezage fonme include solution
(.., injeatable and infuzible eolutions), microcmmulzion, liposome, digperzion, or
cuspension, Examples of solid dosags forms include tablet, pill, capeule,
mwicrocapsule, and powder. A paticular form of the composition snitable for
delivering a binding moleenle iz a sterile liquid, such as a solution, anspension, or
dizpersion, foringection or infucion, Sterilz solutions can be preparad by
incorporating the antibody in the required amount in an appropriate carricr, followed
Ly sterilization microfiltration. Generally, dispersions are prepared by incorporating
the antibedy into a sterile vehicle that containg a basic dizpersion medium and other
carricrs, In the eage of sterile powdars for the preparation of eterile liguid, mothads of
prepaation include vacunm drying and ﬂ‘@@:ﬁédl’}{ing (lyophilization) to yicld a
powdar of the active ingredient plus any additional desired ingredient from a
previously starile-filier :d solution theezof, The various dosage fonos of the

compaogitions can be prepared by converdionsl technigues Inovn in thie art,
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[0107] The relative amount 5f a bindiing molezcule includad in the o

cotpoition will vary depending upon a nunber of factorz, such as the specific

binding molecule and carriare used, dozage form, and desiced release and

pharmacodynamic characteristics. The amount of a binding malzcucle in a single

dacage form will generally be that amount which produces a therapeutic cffect, but

may alco be a lescor amount. Generally, this armount will range fiom about 0,01

poicent to about 99 porcand, from abont 0.1 percent W about 70 percent, or fiom

about 1 percent to about 20 percant relative to the total weight of the dosage form,

(0108} In addition 15 the binding molzculz, ane or more additional
therapentic agents may be ineluded in the composition. Fxamples of the additional
therapautic agonts are described herein brlow, The suitable amount of the additional
therapoutic agent to b ineludad in the composition can be rzadily zelected by a
poreon gkilled io the art, and will vary depanding on a numiber of factors, such as the
particular agent and covrizrs uzed, dosage form, and desived releaze and
phavimacodynamic chacacteristios, The amonnt of the additional therapeutic agent
included in a single Jozage form will generally be that amount of the agent which

produces a therapeutic effect, but may be a lesser amount as well.

[0109]  USE OF THE BIHDING MOLECULES AMD
PHATRMACEUTICAL COMPOSITIONS

[0110]  Binding molzcules and pharmacoutical compositions comprising
a binding maleculz providad Ly the present dizalosur: ave uzsful Lo therap sutic,
dignostic, or ather purposes, such a2 enhancing an inunune reeponse, traating cancer,
enhancing efficacy of ather cancer therapy, or enbiancing vaccine efficacy, and have a
number of ntilitics, such a2 for use a3 medicaments or diagnostic agentz. Thus, in
another aspect, the present discloswre provides methods of using the binding

melecules or phannaceutical compositions.

[0111] Inone particular aspect, methods are provided for enhancing
IGMNGS FESponss in a mammal, covprising adrinistering to the mammal a
therapentically 2ffzative amonnt of a binding molzcule provided by the disclosure, In
coms embadimcuts, the binding malecule 1s an OX40F, antibody or antigen-binding

fragment thereof and the mammal is a huwan, In a forther embodiment, the binding
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melecule is antibody 11D4 or antibudy 18D8, or an antigen-binding fragment of

77.

cither antibody. The term "enhancing immune reeponse” or its graminatical
variations, inzans stimulating, cvoling, increasing, improving, or avgmenting any
response of a mammal's immune cystem. The immuone response may be a cellular
respongz (i.2. cell-mediated, such as eytatoiic T lymphocyte mediated) or a humoral
responge (1.e. antibody wediated responce), and may be a primary or secondary
imonme r2zponse. Examples of enbancement of immune response include increased
CD4+ helpar T cell activity and generation of cytalytic T cells. The enbancement of
immune response can be a“se:ad uzing a number of in vitra or in vive measurements
known to thos? stilled in the art, inchiding, tnt not limitad to, eytotoxic T lymphocyte
azzays, relcaze of cytokines (for crample IL-2 production), regression of taraors,
survival of tumor bearing andmals, antibody production, immnne cell proliferation,
cxprossion of cell swface markers, and cytoteesicity. Typically, methoids of the
dizclosure enhance the immune rasponse by a mammal when connpﬁmd to the
immunc reeponse by an untreated mammal or an animal not treated using the claimed
methads. Tn one embodiment, the method enhances a cellular immone response,
particuladly a cytotoxin T call response. In another embodiment, the cellular imimuone
responze i3 a T helper eell reaponse.  In still ancther embodiment, the immune

responce is a oytokine production, particularly 1L-2 production,

{0112]  In ancther particular aspeet, the prosent discloswe provides a
method of treating cancer in & mammal, comprising administering to the mammal a
therapentically effective amount of a binding tolecule provided by the disclosure.
The term "treating cancer” or "trcatment of cancer” refers to cauzing a desirable or
beneficial effeet ina mammal diagnosed with a cancer, The desirable or beneficial
cffect may inclwile inhibition of further growth or spread of cancer ezlls, death of
cancer colls, inhibition of reocourtence of cancer, reduction of pain associated with
the concer, or improved survival of the animal. Inhibition of reocowrrence of cancer
contcinplatee cancer sites and surrcunding tissue which have previously been treatzd
by radiation, chn;‘.molln:‘rapy, surgery, or othor technijques, The offect can be either
suhjective or obje . For example, if the animal is human, the human may note
improved vigor or vitality or deereased pain as subjectiva symptoms uf improvement
or responze to therapy. Altcrnativaly, the clinician may notice a dzerease in tumor cize
or tumar burden bazed on physical cxam, laboratory parameters, tumor mm‘kcrs ar
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radiographiz findings. Som: laboratory cigas that the clinician may obzerve for
responss 1 treatiment include normalization of teats, such a3 white blood cell cownt,
red blood cell count, platelet count, erythrocyts sedimentation rate, and various
cnzyins levels, Additionally, the slinician may sbscrve a decrzasze in a datactable
tumor marker, Alteroatively, other tests can be used to evaliate olbijective
impravement, such as sonegrams, nuclear magnetic resonance testing and pazitron
emigsions tzating. lu zome crabodiments, the binding maolecule is an OY 40T antibady
or an antigen-binding fragment tharcof pravidad by the disclosur:, In a further
embodiment the binding molecule is antibody 11D4 or 18D, or an antigen-binding

fragment of cither anfibody. In a further embodiment, the mammal is a human,

[0113] In andther particular agpect, the present disclasure pravidas a
method of preventing cancer in a mammal, comprising adiinistering to the mammal
a therapentically effzdive amount of & binding moleenle provided by the disclosure,
The tarmn “preventing cancer” or “prevention of cancer” refers to delaying, inhibiting,
or preventing the onzet of a cancer in a marmnal in which the onsat of oncogenesis or
tumorigenasia is not evidencasd but a predisposition for canacy is idantified whothar
ditetmined by genotic sereening, for example, or otherwize. The term also
encompasses treating & manmal having premalignant conditions to stop the
progression of, or canse regrassion of, the promalignant conditions towards
malignancy. Examplsc of promalignant conditions include hyperplasia, dysplasia, and
metaplasia. In some ambodiments, the binding molecule iz an OMA0LR. antibody or a
fragment theraof provided by the disclasuee, In a further embaodiment the binding
molecule iz antibody 11D4 or 18D8, or an antigen-binding fragmient of either

antibody. In a further ciobodiment, the mammal is a hwnan.

[0114] A variety of cancers, whether malignaat or benign aid whether
primary or sccon','jéx*y, may be treated or prevented with a method pravided by the
disclosute. BExaimples of such cancers include lung cancers auch a3 bronchogonic
carcinoma (e.g., squanons cell carcinoma, sraall exll carcinoma, largs ccll carcinoama,
and adenosarcinoma), alvetlar cell carcinoma, Lrom hial adenoma, chondromatous
hamartoma (nc»ncanc:::rous), and sarcoma (cancerous); heart cancer such as myxoma,
fibromas, and rhabdemyomas; bone cancers such az esteachondromas, condromas,

chendroblastamasz, chondromyxoid fibromas, ostzoid asteomas, giant cell tumors,
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chondraszarcema, multiple myeloma, oatcocarcoma, filbrosarcomas, malignant fibrous
histioeytomas, Ewing's tunor (Ewing's carcoma), and reticulum ccll sarcoma; brain
cancer such as gliomaz (e.g.,.glic_vbl:aztoms;x multiforme), anaplastic astrocytomas,
astrecytomnas, eligadendrogliomas, medulloblastomas, chordema, Schwannomas,
ependyraomas, meningiomas, pituitary adenoma, pinealoma, ostcomas,
hemangioblastomas, craniopharyngiomas, chordomas, germinomas, teratomas,
dermaid cyate, and angiomas; cancers in digestive system such as leiomyoma,
cpidermoid carcinoma, adenccarcinema, leiomyocarcoma, stomach adenocarcinomas,
intzstinal lipomasg, intestinal neurofibromas, intactinal fibromas, polyps in large
intzstine, and colorectal cancers; liver cancers such as hepatocellular adenomas,
hemangioma, hepatocellular carcinoma, fibrolamellar carcinoma,
cholangiorarcinoma, hepatoblastoma, and angiocarcoms; Lidney eancers such as
kidney _adcncvc::ﬁ‘cinonm, renal eell narcinoma, hypernaphroma, and transitional cell
carcinoma of the renal pelvis; bladder cancers; hematological cancers such as acnte
lymphocytic (lymphoblastic) leul:zinia, acute myzloid (myelocytis, nyyelogencus,
my:zloblastic, myzlomonocytic) loukemia, chronic lymphooytic louliemia (e.g., Sezary
syndrome and hairy cell leukemia), chronie myelosytic (myelaid, myelogenous,
granulooyiic) leuliemia, Hodglin's ymaphoroa, non-Hedglin's lymphama, B cell
Iymphoma, mycocis fungoides, and mycloprolifzrative dizorders (including
mycloproliferative disorders such as polycythamia vera, myelofibrozis,
throrbocythemia, and chronie myelocytic loulkemia); skin cancers such as basal cell
carcinema, squamaous coll carcinoma, melanoma, Faposi's cavcoma, and Paget's
digeaze; head and neck cancers; eye-related cancers such ag retinoblaztoma and
intraccenlar melanocarcinoma; male reproductive system cancers such as benign
prostatic hypcrplaziu., prostate caiwer, and testicular eancers (2.8., seminoma,
teratoma, sbryonal carcinoma, and choricearcinoma); breast cancar; female
reproductive aystem eaneers anch ar wierine cancer (endometrial carcinoma), corvieal
cancer (eervical carcinoma), eancer of the ovaries (ovarian carcinoma), valvar
carcinoma, vaginal carcinema, fallopian tube cancer, and hydatidiform male; thyroid
cancer (including papillary, follicula, anaplastic, or medullary cancer);

pheechromocytemas (adrenal gland); noncancerous growths of the parathyroid

glands; pancreati cancérs; and hematolsgical cancers such az leukemiaz, myclomas,

non-Hodgekin's lymphomaz, and Hodgekin's lymphomas,
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[0115] In practicing the therapeutic methods, the binding moleculzs may
be administerad alone as 1\'1'31]0!]1'31’3[1)’, or administered in combination with ote ar
more additional therapeutic agents or therapies. Thus, in another aspect, the present
dizclosure provides a combination therapy, which comprises a binding raclaculz
provided by the dicclosure in combination with one or more additional therapics or
therapentic agemtz. The term “additional tlu'mpy rzfers to a therapy which docz not
ewploy a binding molzeulz providzd by the disclesurs 25 a therapeutic agant, The
term “additional therapeutic agent” refers to any therapentic agent other than a
binding molzcule provided by the discosure, Tn sorae smbodiments, the binding
molecule iz antibody 1104 or 18DE, or an antigzn-binding {ragiment of cither
antibody. In one particnlar aspect, the present disclasure providz: a combination
therapy for treating cancer in a mammal, which comprizes administering o the
mantnal a therapoutically effective amount of a binding molocule provided by the
dizclosure in combination with ons ar more additional therapeutic agents. In a further

cmbodiment, the mamimal is a hurnan.

[01316] A wide varizty of cancer therapantic agents may be used in
combination with a hinding vislecule. One of ordinary skill in the art will reeognize
the presence and davelopment of other cancer therapics which can be used in
combination with the reethods and binding molecules of the present disclosure, and
will not be restricted to those forms of thevapy sot forth herein, Exauuples of

categoncs of additional therapentic agents that may be uzed in the combination
therapy for trzating cancer include (1) chemotherapsutic agente, (2

immuonotherapeutic agents, and (3) hormone therapeutic agents.

[0137] The tern “Cl'u::motherapfsulic agent” refers to a chemical or
biolsgical subatance that can caugs death of cancer ezlls, or interfer: with g growth,
division, tepatr, and/or function of cancer cellz, Bxamples of chomotherapoutic
agents include those that arc dizclozed in WO 2006/025639, WO 2006/129163, and
LIS 20000153808, the discloswres of which are incorporatzd harzin by reforence,
Examples of particular ¢ lmlxlutllrmlJ',lntlc ageats inczlude: (1) alkylating ageuts, such
ag chlorambucil (LEUT ..E[J‘] 1), meyclaphospharide (CYTOXALD, ifoslfamide
(IFEZD, machlorethamin: hydm-::.l‘.l.:vridc ( MUST APGEL, thictepa (THIOPLEX)

ctrsptoczotocin (AT )u,\l"), carmusting (RICNU, GLIADEL WAFER), lomusting
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(CLEENIU), and dacarbazine (DTIC-DOME); (2) alkalcids or plant vinca allaloidz,
including eytotoxic antibioties, such as doxorubicin (ADPIAMYCIT), cpirubicin
(ELLENCE, PHAPMORUBLCI), daunorubicin (CERUBIDIME, DALITOXOMI),
nemorubicin, idarubicin (IDAMYCIH PES, ZAVEDOQS), mitoxaniven: (DHAD,
HOVAITTPONE). dactinemyein (actinomyein D, COSMEGET), plicamycin
(MITHRACIED), mitemycin (AUTAMYCIH, and bleomycin (BLEMNONATIE),
vinorzlbing tartate (MAVELBINE)), vinblastine (VELD AM), vincriztine
(DNICOVIED, and vindesine (ELDISIHE); (3) antimatabolites, such az capecitabine
(KELODA), eytarabine (CYTOSAR-L), fludurabine (FLUDARA), gemeitabine
(GEMIAD), hydroxyurea (HYDF.A), n‘u?',hﬁlrcmlc (FOLEX, MEXATE,
TREXALL), nelarabine (AFRATION), wimetexate TEUTEEXIL), and ponctre:ed
(ALIMTA); (4) Pyrimidine antagonists, such as 3-fluorouracil (G-FUY; capecitabine
(ELODA), raltitezed (TOMUDEX), tegafur-uracil (UFTORAL), and gemceitabing
(SEMZAT); (3) taxanes, such as doceiavel ( TASOTERE), paclitaxel (TAZOL); (6)

platinura Jrugg, suech as cisplatin (FLATIHOL) and carboplatin (PAPAPLATHY), and

- ozaliplatin (ELOXATR); (7) topoisemerace inhibitors, such as irinotecan
(CAMPTOSAR), topotecan (HYCAMTI), ctoposide (ETOFOPHOS, VEFESSID,
TORPOSAL), and tenipozide (VUMON); () epipodophyllotoxing (podophyllatoin
derivatives), such as etoposide (BETOPOPHOSE, VEPESSID, TOPOSAR); (9 folic
acid derivativez, such az leveoverin (WELLCOVOPRIM); (10) nitrosoureaz, such as

" earmustine (BiC1 L), lomustine (Ceel ), (17) inhibitors of receptor tyrosine kinase,
including epidenmal growth factor receptor (EGFL), vasoular endothelial growth
factor (VEGF), inzulin receptor, inculin-like growth factor rcccpt.or (IGFR),
hepatocyte growth factor veeeptor (HGTTY), and platelet-derived growth factor
receptor (PFDNGTE), such as gelitinil (IRE3SA), erlotinib (TATUZEV &), bortezomib
(VELCADE), imatinib mesylate (GLEEVEC), genefitinib, lapatinib, sorafenib,
thalidomide, sunitinit (SUTENT), axitinib, ritudimab, trastuzumab HHEP.CEPTIM),
cetwzimab (EFRITUY), bevacizumal (AVAITI, and ranibizomab (LUCETITIS),
Fym-1 (DHCOLYWM), amil:n)die:-.s to insulia-lite growth factor -1 receptor (IGE-11R)
that are disclozed in \J\'C"ZO!OI'L/()SZS5.‘"!5); (12) angiogrnesiz inhibitors, such as
bevacizumab (AVASTIH ), suramin (GEPJ’/IAI ), angioastatin, JUSHG,

thalidomnide, aud matrix metalloproteinase inhibitors (such as batimastat and
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marimastat), and those that ave disclosed in WiO2002035106; and (13) proteasome
inhibitors, such as bortezomib (VELCADE).

[0118] The term “immunctherapentic agents” refers 1o a chemieal or
biological substance that can enhance an immune respenss of a mammal. Er-':amplc.s
of immunothorapeutic agents include: bacillus Calette-Guerin (BCG); cytokines
such az intarforons; vaccines such az MyVax perzonalizzd immunotherapy, Onyvax-
P, Omcophage, SFHVACE, Favld, Provenge, GVAZX] Lovaxin C, Biovaz:ID, GMIY,
and MeuVax; and antiboudizs such as alemtuzumsah (CAMPATH), bavacizumahb
(AVALTID), caturamaly (CPBITUX), gontuzonal ozoganicin (VY LOTARG),
ibriturnomab iwetan (ZEVALIT, panitumwmab (VECTIBIX), rituximab
(RITUX AN, MAETHERA), trastuzumiab (HEF.CEPTIH), tozitumomab (BEIZZAR),
tremelimumab, CAT-3288, and agonist antibodics to CDH0 receptor that are dizclased
in WOZ003/040170.

[0119]  The term "hortnone therapautic agent” vefers to a chemical or
biological substauce that inhibits or zliminatzs the production of a hormane, or
inhibitz or counteracts the effect of a hormone on the growth and/or survival of
cancerour cells. Examples of such agonts suitabls for the methods hercin include
thoze that are dizclozed in USZ00701 17809, Examples of particular hanmone
therapeutic agentz inzluds tamoxifen IOLVADEX), toremifens (Farcston),
fulvestrant (FASLODEN), anastrozole (AFIMIDEX), exemestang (APOMASIH),
letrozole (FEMAPA), megostiol acctats (MEGACE), goaarclin ( ZOLADEN), and
leuprslids (LUFTOY. The binding moleeulaz of thiz dizclasure may alzo be vzed in
combination with non-drug honnons lherapizs such as (1) swgical msthods that
vanove all or part of the organs or glands which participats in the production of the
hormone, such as the ovarics, the testicles, the adrenal gland, and the pitnitary gland,
and (2) radiaticn treatracnt, in which the argans or glands of the patiznt are subjected
to radiation in an amount sufficicnt to inhibit or eliminate the prodoction of the

targated hormone.

[0120) The~ -:~:ﬁnl‘;inalion therapy for treating cancer also cncompasses
ths combination of 2 biudin!g molecule pravided by the disclosure with surgery to
ramove atvmar, The binding molacule may be adminiziered to the mammal before,
during, or after the surgery.
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[0121] The combination therapy for treating cancer aleo encompasses
combination of a binding maolecule provided by the diszloaure with radiation therapy,
sueh as ionizing (clzctromagnetic) radictherapy (e.g., X-rays or gamima rays) and
particlz beam radiation therapy (2.2., high linear enzrgy radiation). The source of

radiation can bz external or intzrnal to the mammal. The Linding molecule may be

administered to the mammal before, during, or afler the radiation therapy.

[0122]  ADMINISTEATION OF THE BIDITIG MOLECULES ATID
COMPOSITIONS

{0123] The binding molecules and compositions provided by the present
dizclosure can be administercd via any suitable enteral route or paranteral route of
administraiion. The term “enteral route” of administration refors 1o the administration
via any part of the gasirointestinal tract. Examples of enteral rontes inchude oral,
mucosal, buceal, and rectal route, or intragastrie route. “Parenteral route™ of
adunisistration refers to a rovtz of administration sther than enteral route. Examples
of parcuteral rontes of administration include intravenous, intramuseular, intradermal,
intraperitoncal, infratumer, intravesical; intraarterial, intrathecal, intracapsular,
intraorbital, intracardiac, transtracheal, intraarticular, subcapsular, subarachnoid,
intraspinal, epidural #nd intrasternal, subewtaneous, or topical administration. The
antiboding and compaositions of the dizclozure can bz administered nging any anitable
mcthod, such as by oral ingestion, nasogastric tube, gaztroctomy tabe, injection,
infusicon, iraplantable infusion pump, and asmotic pump. The suitable routs and
method of administration may vary 'dcpcnding on a number of factors such as the
spraific antibody being used, the rate of absorption desired, specific formulation or
dosage form nsed, type or severity of the disorder being treated, the specific ite of
action, and conditions of the paticnt, and can be readily selected by a person skilled in

the art

[0124]  The term “therapentically effective amount” of a binding
moleente refers o an amount that is effective for an intended therapeutic purpose. For
cxample, in the context of enhancing an immune rezponse, 2 “therapeutically
cffective amount” is any an.';!ount that iz cffective in stimulating, evolking, increasing,
improving, or augmenting sﬁ.ny responce of o mammal's immune system. In the context
of trzating cancer, a "theraﬁc:u.ntically effective amount” is any amaunt that is sufficient
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to canze any dezirable or beneficial effect in the mammal being treated, such ag l_& D
inhibition of further growth or spicad of cancer cells, dzath of cancer calls, inhibition
of reoccurrence of cancer, reduction of pain associatzd with the cancer, or impraved
survival of the nammal. In a method of preventing cancer, a “therapentically
effcctive amount” i3 any amant that iz offzotive in delaying, inlibiting, or preventing
the onzet of a cancer in the mamunal 6 which the binding moleculs i3 administered.
The therapentically effertive amount of a binding moleeule nsually ranges from about
0.001 1o about 500 mg/tg , and mere venally about 0.05 1o abaut 100 mg/kg, of the
body weight of the mammal. For example, the araount can be abont 0.3 mg/kg, 1
mgleg, 3 mg/hp, 5 mgly, 10 mp/dky, 50 mp/tg, or 100 mp/kg of body weight of the
matamal, In some embodiments, the herapewtically offetive anount of an ONA40E
antibody is in the range of about 0.1 = 20 mg/kg of bady weight of ths mammal. Tha
precise dogage level ta be administared can be readily determined by a person shilled
in the art and will depeod ona number of factors, such az the type, and severity of the
digsordar (o be treated, the particular binding molecnlz aployed, the routs of
administration, the time of administration, the duration of the treatment, the particular
additional therapy employed, the age, 34, weight, condition, gencral health and prioe
meadical hictory of the patient being treated, and like factorz well known in the

medical arts.

(0125} A binding molecule or composition is usually adminiztered on
niultiple aecasions. Intervals betweon singls doscs can be, for zxample, weakly,
maonthly, avery three months or yearly. An evemplary treatment regimen entails
administration onos par weelk, once every two weeks, once every thras waeks, onee
cvory four weeks, once aomonth, onee every 3 montha or once cvery tawee 1o 6
nicnths, Typical dosape regimens for an OM40I antibady include 1 mp/hg body
weight or 3 mg/l:g body weight via intravenous adminiztration, uzing ong of the
following dozing schedulas: (i) cvery four weeks for zix docages, then every thros
monthig; (it) wviry thrae wc:élts; (i1i) 3 wg/kea body weaight once followed by 1 ma/kg

body weight cvery three weels,
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EXAMPLES

EXAMPLE 1: PREPARATION OF OXA0R. ATITIBODIES

[0126] Hiuztrative antibodics in aceordance with the disclosure were

prepared, selected, and aszayed as follows:

[0127) Linmumization with the QX408 Antipen and Sclection of Mice

Producing OX40R Monoclonal Antibodics:

[0128] Fully human menoclonal antibodizs o lownan QOXA0R were
preparcd using human I transgenic mowse sbaing HCo7, HCo1Z, Heol7, and HeaZ7
az well 23 the hunan tranzchromozomal/transgenic slrain, 1M (Medarcz, Inc.). These
strains all exprezs fally human antibodies (hat are indiztingnishable from antibodies

isolated from humans.

[0129] In the trancgenis straing, both th2 endogenous mouse kappa light
chain gzne and the endogenous monge heavy chain gene were homozygously
dizrupted as deseribed in Chen ot al, (1903) EMBEO J. 12:221-8330 and in Example ]
of WO 01/09187, recpectively. Moreover, they carry a human lappa light chain
transgene, 12005, a3 deseribed in Fishwild ot al. (1996) Hature Bintachnology 14:845-
251, I conirast, the transgenic straing ave Jictingt with raspeet to their lnman heavy
chain genee. The HCo7 strain carrics the HCo7 hnman heavy chain transgene as
dezeribad in VLS, Patent Hos.: 5,515,800, 5,625,825, and 5,5435,607; the HCo12 strain
carrics the HCo12 human heavy chain transgens as deseribed in Examplz 2 of WO
01/09187; e Heol 7 strain carries the Heol7 human heavy chain transgenc as
deseribed in Bxample 8 of Doghpande ot al,, U3 2005/0191293A1; the Heo27 strain
carrics the Hew27 human heavy shain transgene ac deseribed in Example 5 of
POTAIS 008/072640 filed 02 Auguat 2008, The T2 sirsin carries a lmman mini-

chromosome as described in Ishida et al., (2002), Cloning and Stem Celle, 4: 01-102,

[0130] General inmaunization schemes for HuMab mice ove deseribed in
Lonberg et al. (1994) Hature 268(6474): 856-659; Fishwild ot al. (1990) Taturs

- RBiotechnology 14: £45-021; and PCT Publication WO 98/24324.

i
[0131] HuMab mice of the HCH7, HCai2, Heol7, Heol7 and KM
atraing were immnnized beginning at 6-16 weelk of age with 15-25 pgs of purified
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hnman recombinant OX40R-1g protein and murine pre-B ccll line, 300-19 (Path, M.
G.oetal, Mlature 312 20; 413-42, 19845 Al FLootal, Cell 27: 331-390, 1981),
transfootad to express human QX40E. in Pibi adjuvant. The purified human
recombinant OX40P-Ip protein is « construct of the extracellular domain (amino acids
1-220) of human QM40 fused to the constant region of human 1gGl.

Administration was via iajection intra-peritoncally, subcutanzonsly or into the footpad
at 3-28 day intervals, up to a total of 10 immunizations, Iwoune response was

monitored via ELISA and FACS sorcening as desoribed below,

[0132]  Selection of HuMab Mice Producing QX408 Antibodies:

[0133] To sclzct HuMab mice producing antibodies that bind to the
0X40r, blood fiom the inununized wise was obtainzd and analyzzd by ELISA for
gpacifie binding to porificd buman OXA0E recombinait protein, and by FACS for
hinding to a coll line axprassing fall length hunan OM40F, and 1ot o a control coll

line not expressing Q¥A0R,

[0134]  ELISA binding azzay was as dascribad by Fishwild et al. (1996),
Taturz 13i«:»tc:cl“nn«;-logy 14: 344-551. Brizfly, microtiter plates were eoated using 50
pliwell of a purificd recombinant QY A0 -Ig colution containing 1 p 5 /ml i PRE, ard
incubatcd overnight at 4°C. The wollz were then blacked using 200 p/weell of 524
chicken scoumn in PRS/Twzon (0.0596). Dilutions of plazma from QX 40P -immunized
mics were added 1o cach well and incubated for 1 hovr at ambient tamperature. The
plates waere washed with PRE/Twson and thon incubate A with a goat-asnti-livman 1gG

Fe polyclonal antibody conjugated with horseradish peroxidase (HEP) for 1 hour at

room tamperature. After washing, the plates were developed with ARTS substrate
Moz Inc,, produst 2 ABT3-1000 mg/ml) and analyzed by epretraphatometer at OD

405.

[0135] FACE agzay was carried out according to conventional
proceduwes. Briefly, OM40F-czprecsing 200-19 cells wore incubated with serom from
immunized mice dibued a1 1:20. Cells wore washad and specific antibody binding
was dateeted with FITC-labeled anti-human 1335 Ab. Flow cytometiic analyzes wore

performed on a FACS flow cytometry instrument (Becton Dickinzon, San Jose, CA).
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[0126]  Miee that developzd the higheat titers of OXA0TL antibodies were (‘{‘/{
uzed for fusions. Fusions wers performed az deseribed below and hybridoma

supernatants were t2sted for anti-O240T activity by ELISA and FACS.

[0137]  Generation of Hybridemas Producing Human Maoncclonal

Antibodies to OX40R;

[0138]  The mice zelected above were boosted intravenouzly with
OXA0R-1g at 3 days and then again at 2 days prior to sacrifice and removal of the

spleen and/or lymph nodes.

[0139]  The splenocytes and/or lymph node lymphocytes isolated from
the immunized HuMab or ¥M mice were fused to SP2/0 non-scorating mouse
myyzloma cells (ATCC, CRL-1381) using elecirafusion (E-fusion, Cyto Pulge™
technology, Cyto Pulze™ Scicnees, Inc., Glen Burniz, MD), according ta standard or
manufacturer-racommendad protocols.  Bricfly, single 2ell suspenzions of
gplenonytes and/or lymph node lymphocytes from immonized mice were prepared and
then combined with an equal nuabar of SP2/0 non-secreting mouse mycloma cells;

E-fusion was then performed.

[0140] The ocll: wers then plated at 2:10% zalls Awell in flat bottom
micratiter plate, and incubated for 10-14 daye in selective medium containing 1095
fetal bovine sérum, 10%0 PA3ED] (ATCC, CRL-TIR-63) conditioned madinm, 3-5%
(IGEN) in DMEM (Mediatzch, Herndon, VA, Cat. Ho, CRL 10013, with high
glucose, L-ghitaming and sodivm pyruvate), 7 mM HEPES, 0.055 mM 2-
mercaptocthanol, 0.1 IUARL penicillin— 0.1 mg/mL streptomyein, and 1x HAT
(Sigma, Cat, No. CRL -P-7185).

[0141]  Afier 1-2 wezlz, collz weve enltured in medium in which the
HAT was replaced with T, Approximately 10-14 days aftler eell plating,
supernatants from individual wells wore sereened for the presence of human gomma,
Jeappa antibodics.  The supernatantz which zcored pecitive for human gamma, lappa
werz then sereencd by ELISA and FACS (uzing the protoeol deseribed above) for
human QX0 monoclonal 123G antibadizs. The antibody-secreting hylridomas were
transferrad 1o 24 well plaics, screened again and, if confinned positive for human

OX A0 TG monoclonal antibodics, were subcloned at least twice by limiting
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dilution. The stable snbeloncs ware then culturad in viteo to generate small amovnts of

antibody in tissue culturs masdinm for further characterization.
EXAMPLE 2: BIOLOGIGAL/PHARMACOLOGICAL EXAMPLES
[0142] A. Invitro Study Procedures:

(0143] Binding to the Extrecellulay Domain of the OX40R: A hwman

0340-1g fasion protein was diluted in DupH™ Carbonate buffer, pH 9.4 (Pierce,

Pockford, 1) was aoated onta 96-well Maxisorb plates ¢ lune, Poskilde, Denmarl) at
100 pd/ wall (0.23 pg/ml) and incubatzd overnight at 4%2. The Platzs wara washed
three thnce with wash buffer containing 0.05% Tween 20 (Sigma, 5t Louiz, MO)
diluted in PBBS (Sigroa, St Louiz, M) and Blocked with 300 pliwell of 0.3%0 Bb.
(Sigma, 3i Loniz, MO) in PBE for 1 hour at PT°. ey, the plates waore wazhed and
incubatcd with anti-human Q40 reactive antibadics diluted in blocling buffer at
various concentrations (100 pl/well) and incubaiad for T hour at RT°. The plates
were then wazhed and incubated for onc hour al PT° with a horse radish peroxidass
labeled anti-human Fappa chain antibody (Betlﬁd Laboratoricz, Montgomery, TX) at
25 ng/ml in blocking buffer, Finally, the azsay plates wre washed and 100 pl/well
of 1-ttep Turbo-TMP substrate (Picree, Fockford, IL) was added for 20 minutcs at
P.T°. The reaction was slopped by adding aa cqual volume of 2M Hx SO, and
abearbance was read at 450 o on a Molecular Devices Spectra Max 340 (Molecular

Devices, Sunnyvale, CA).

[0144)  FACS Lascd Binding (0 Cell Surface QAR OXAOR-

crpressing ccll lines (see below) or activated primary paripheral blocd mononuclear
cellz (zen below) were used 1w azseas binding on both the human and cynomolgus
Qx40 1::3@«:;)[01‘:3. Cells wers harvestsd and wazhed (5 = 10%/ube) naing wazh buffer at
PT° The wash buffer consictcd of PBS, 2% heat-inactivatzd fetal bovine zerum
(Hyelone, Logas, UT) and 0.02% zodium azide (Sigma, St Louis, MOy, Mext, 100 pl
of varions concentrations of antibody was added 6 the cells (starting at 30 ug/ml and
uzing a 3-fold titration) diluted in wash buffer containing 0.005 mg/ml of cytochalasin
I2 (Sigma, St Loniz, M), The cells were geatly rocked at PTC for 3 hours. Mext, the

cclls wore washicd twice and resuspended in 0.5 mwl/tube with eold wash buffer and
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10,000 cvents were collected and analyzied using a Becton Diclinson FACSCalibur

and CellQuest software (San Jose, CA).

[0145] Riacore Azray: The Biosensor biozpecific interaction analysia
instrument (BlAcore 2000) uses surface plasmon resonance to meaasure molecular
interactions on a CMS senoor chip. Changes in the refractive indices between two
media, glazs and carboxymictiylated dextran, caused by the interaction of malecules
to the desttran side of the senzor chip, 13 measured and reported as changes in arbitrary

reflectance units (RU) as datailed in the mannfacturer’s application notes.

[0146] The carboxzymethylated dextran awrfases on a CMS cencor chip
were activated by derivatization with 0.05 M H-hydroxysuceinimide madiated by 0.2
M H-cthyl-17-(dimathiylaminopropyl) carbodiimide for 7 min - Streptavidin (Sigma
S-4762) at a concentration of 500 pg/ml, in 10md s acotate, pH .5, was injected
onte three surfaces (Flow Cell-2, 3 and 4) at a rate of & pl/min and covalently
immabilized to the flaw cell surfaces with approximstely 25000 s, 35 pl of 10mM
Ma acetate bufler was injected over Flow cell-1 during immobilization in place of
antigen (o mal: an activated blank surfacs to measure non-rpecific binding.
Deactivation of unreacted T-hydrosyanecinimide esteeas on all four Flow aelle was
perforined vzing 1M clianolanine hydrochloride, pH 2.5, Fallowing immicbilization,
the flow cells are cleancd of any inreacted or poorly bound material with 5

regoneration injeations of 5 pl of 50 mM HaOH until a stable bazeline was achieved.

(0147] DBiotinylaled CD134-mulg (Ancell 513-030), al a concentration
of 10 pg/ml at a flow rate of 5 W/min was manvally injected aver Flow cells-2, 3 and
4 4 achicve 3 surface denzilizs: Po-t=150R00, Fe-3=375P)J and Fe-4=3200U. The
different density surfaces were preparcd to manitor the poczibility of mazs transport
limited binding during sseociation phase and rebinding duwing dissociation, both

artifacts that are influenced by surface density that must be avoided.

[0148] A dilution serics of the OX400 antibodics were preparad over a
concantration range of 666 nM (o 66 pM by half logs in rnning bulfsr (0,014
HEPES, pH 7.4, 0.15M HafZl, 3 mM EDTA, 0.003%5 polysarbatz 20 (v/vy). The flow
rate was sci at 5 pl/min and 25 plof cach concentration point sample was injectad
over the 2ensin chip with ai‘cga::n:ralie):l injection of 5 pd of 50 mM HaOll between
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cach concentration of antibody injected. Dissociation time was 5 min. The data waa
analyzed uzing BlAcvaluation 3.0 global fit zollwaee (aeparate analysis of cach

concenlration point).

{0149} Cpitope Charactarization: 200-10 cclls cxprassing a recombinant

human OX40-CD40 fusion construet corresponding to 1-235 aming acid sequence of
O340 (cxtracellnlar snd bansmembran: domain) and 216-278 amina acid sequence
of CDA0 (intracellular dmnain) was used far antibody epitope analysis. The QOX40-
CDA0 expressing ol line was grown in FPMI medini (Gibeo, Grand Izland, HY)
supplemantzd with 10% fetal calf zerom (Hyclensz, Logan, UT), 10 miM hepes, 196
penicillin-streptomycin, 2 mM L-glutamine, 0.1 mM non-essential amino acids and
0.0 mld Z-mercapthacthanol (Gibeo, Grand lzland, HY). 300-19.hCD134.2 cells
(5:10%/nbe) were wazhed once in 3 mle of cold wash buffer (FBES, 206 FBS and
0.02%% sodimm azide), The cell auparnatant waz aspirated and 100 pl of wash buffar
containing 300 pg/ml of primacy vnconjugated OX40 reactive antibody was added ta
the cell peliet, mixed and inenbatad for 20 minutes at 4°C. Next, a fluorochuons:
labeled sccondary antibady was added to the tube, mixed and incubated for an
additional 30 minutes at 4°C, The QMAOQ reactive: flourochrome labeled antibodics
included cither 10 pl of physociythein (PE) labeled Ber Act 35 (Caltag Laboratories,
Butlinganz, CA.), PE-labeled LE06 (BD Phanuingan, San Jose, CA)Y or Alzxa Fluor
647 conjugated OXA0R antibady. The OXA0R antibody waz labeled with
fluarechome uzing the Ala Fluor 647 protein labaling it as deseribed by the
manufacturze (Molzcular Probes, Eugene, Ol?‘;). Aflcy staining, colls wers then
washed 3 times with wash boffer, reauzpended in cold wazh Luffar and 10,000 cvents
vezre collectzd and analyzed using a Beoton Dicldnson FACSCalibur and CellQuest
soltware (San Jose, CA). Antibodizs were demscancd az binding to the zame epitope
when the primary antibody blockzd the staining of the szcondary fluorochrome

labeled antibody by more than §0%.

10150}  Antibody O340 Linand-OX40F Inhibition Azsay: Autibodics

ware tested for their ability to blosl: the binding of the 300-19 hurnan-0X40 ligand

(L) expicssing cells 1o O}C/'li(l-hunmn Ig31 fusion protein coated plates. The 300-19-
OXA0L el line waz grown in PPMI medinm (Gibeo, Grand Island, 117)

supplemented with 10% felal bovine serum (Hyclone, Logan, UT), 10 mM HEPES,
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1% penicillin-streptomyein, 7 mM L-glutaming, 0.1 mM non-cssential amino acids,
0.03 M 2-mercapthocthanol and 0.5 mg/nl Geneticin (Gibeo, Grand Island, NY).
The OFA40-human 1gG1 fusion protzin containg the first 220 amine acids of the
cxtraceliular OX40 protein. The fusion protein was coated onto 1o Munc Maxisorb
platzs (Tlune, Roclilde, Denmarl) in 100 p/well (5 pg/ml) in coating buffer (Bupk,
Carbonate-Bicarbionate buffer, Picres, Rockford, IL) and incnbatzd overnight at 4°C.
HMext, plates were blotted on a paper towel to remaove fluid, blocked svith 200 p/vell
with bloeling bufler (3°% Camation Millz diluted in PBS) and incubated at BT for
two howes, Plates were wazhed with PRS ad various dilutionz of antibvady diluted in
PBS were then added (50 pl/well) to the assay plate and incubated at RT° for 30
minutes. Mext, S0 pl/well of cells in PRS at 610%/well were addad to the antibody
containing wells and incubated for an additional 60 minutes at 37 °C i a 5% CO;,
humidificd chambor. The plates were gently wached 2 times with PRS to remaove
hcvr‘n-adlncﬂrcnt cells and ool activity in the wellz was measured by adding 200 b of a
20 ug/ml Fluorescein Diacctate (Sigma, St Lonis, MO) PRS solution to cach well.
The plates were incubated at 37 °C in a 5% COp humidified chamber for 90 minutes
andd read nzing a spoctrephotometer at 490 (Spectra Mas 340, Molconlar Devices,

Sunuyvale, CA).

[0151]  OXA0F. Antibody Selectivity Ascay (ELISA): I.'I;;'u:-:is?orl:» 96-well

plates (Mune, Foslilde, Denmark) ware coated with 100 pl of hunan THF o« receptor
family member fusion proteing 5t 0.25 pg/ml dilwied in Bupl I™ Carbonate buffer, pH
9.4 (Fierce, Packford, 1L) and incubated overnight at 4°C. The selectivity receptor
fusion protzing tested included CDA0-Ig (Alexis Binchemicals, San Dicgo, CA),

CL 1271 (P&D Systams, Minnsapolis, 1A and TD271-1g (Alexis Riochemicals,
San Dicgn, CA). Alzo included az the positive contral with 2ach acsay was the
C3A0-1g fusion protein (in-house construet, Biosxprese, 97/2117). Platcs were then
washed thres times with wazh bufizr containing 0.05°% Tween 20 (Sigma, 5t Louis,
MO diluted in PIRS and blocked with 200 pd of 0.59% REA (Bigany, St Louis, MO) in
PES (Sigrg, St Louis, I'.'ID) for 1 hour at FT°, Mext, the plates werz washed and 100
pl/well of anti-haman O}C4‘0 reactive antibodies ware added to the plates at various
concentrations and imuhnt«irl for 1 hour at LT°, Plates were thoroughly wazhed three

timez and QX401 mllxbudy binding was -L teeted with a horse radish peroxidase
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labzled anti-haan Eappa chain antibody (Bathyl Laboratorics, Montgomeiy, TX) at
25 ng/mal for 1 hour at BT Plates ware then washed three times which was followed
by the addition of 100 pl/veell of 1-Stzp Turbo-TMB substrate (Pieres, Backford, 10)
for 30 minutes at FT°. The reaction was :topf)cd by adding an ciual volume of 2M
Hy 504, Absorbance was read at 150 nio on a Molecular Davices Spectra haz 340

(Maleenlar Davices, Sunnyvale, CA).

[0182]  Species Croas-reactivity: Cell Lines Expressing O7v40F: The

300-19 call tine evpressiog cther 4 recombinant human OXA0-CD40 fusion construct
corrcaponding to 1-225 of OX40F. (extracellular and trangmembrans domain) and

216-278 of CD40 (intracellular domain) or the entire cynemolgus OMLOR. protein,

[0153]) Proparation of Human T Lymphocytes: Human whole bload was

collzeted into heparinized syringes (Batér; Dearfield, IL) and then immediately
tranzforred (o Sigma Accuspin tubes (Sigma, St Louis, M0O) for the izolation of
peripheral blood manonuelear cells (PBMC) gz dezeribed by the manufazturar. The
POMC ware washzd twice withi DPRS and T lymphocytes were isolated using a T call
purification colutin ag degeribed Ly the n'xmmfan:iurc-.r (P & D Systems, Minncapolis,
MM). Briefly, PEMCs weie r2suspended in 2 ralz of colurn buffer aad loaded into 2
pre-washed T cell izolation column. PBMCs wera insubated for 10 minutez at rocm
temperature and T calls wore eluted with column buffer, washed one time and
resuepanded TCM at Zx10%ml cansizting of TPMI 1640 (Sigma, St Louis, MO)
supplzmentad with 10%% fital bovins sevam (Hy=lone, Logan, UT) and L-glotawine (2
mlA), Hepee (10 mM), penicillin (100 U/ml), steeplomyain (30 ug/ml) (Gibeo, Grand
Ieland, TIW.). A 2wl volume of T cells containing an anti-huraan CD28 antibody at 1
ug/ml (clone 37407, P & D Syztems, Mimncapoliz, MIT) was added to the waells of a
24 wall plate pre-coated with an anti-hurnan CD2 antibody clone UCTHL (L & D
Systoms, Minncapalia, M) at 2 pghal inPBS. T cell culture: were stimulatzd for 3

dayz priot to being teated for human OXA40 cross-reactivity by llow cytomatry,

(0154  Preparation of Cynotolgus PEBMCs: Cynamolgus whals blood

waz obtained using heparinized vacutainer tubes (BD; Franklin Lakes, T1) and was
dilutzd 1:4 in PRS. Diluted whale blood wag mixed and 15 mis wag carsfully layered
over an cqual volumie of Histopaju= 1077 (3igma, 5t Louis, MO). The tbcs were

|
gpun at 1000 = g for 45 mimntes at 1T and the moncuuclear PBLAC interfacs was
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harvisted, washad onec in PES and resuzpended for 2 minutes at RT® with ACE -
lysing buffa (Biosource, Fockvillz, MD) (o romave any RBCs. After a PBS wash,
the PBMC3 werz counted and readjusted to 1:10%ml in tizsue culture mediun
(TCM). TCM conzizted of PPMI 1040 (Sigma, St Louis, MO) supplemented with
10% fetal bovines serom (Hyclonz, Logan, UT) and L-glwtamine (2 mM), Hepes (10
mM), penicillin (100 U/ml), streptomycin (50 ug/ml) purchased from Gibeo (Grand
Island, TTY). Mext, 2 mis of the PBMC preparation containing an anti-hwman CD28
cross-reactive antibody (clong D282, BD Bioscicnces, San Dizga, CA) was added
1o the wells of a 24 well plate (Coctar, Coming, 1Y) pre-coated with an anti-monlzy
CI03 antibody (clone FIMILS, Riozource, Camarillo, CA) at 10 pg/ml in PES, PEMC
cultures were stimulated foir 4 days prior to being tested for human OX40 crozs-

rcactivity by flow eytometry,

[0155] Proparation of Pabbit PEMCs: Fabbit whole bload was drawn

into heparinized vazutainer bz (BD; Franldin Lalice, T1) and immediately diluted
1:2 with warm HRES (Gibeo, Grand Istand, 1TY). Aficr mixing, 5 mls of the diluted
blood was carefully layarzd over and equal velume of Lympholyte-Pabbit (Cedarlane
Laboratoriez, Westbury, 1Y) and centrifoged for 30 minutes ai 25 °C. The PBMC
interface waz eollectzd, washsad twice with PEE and reauspended to 2:10%ml in TCM
containing FHA at 10 ng/mil (Femel, Loncza, VE). The celle were culturcd for 24-43

hours.

[0156] Preparation of Canine PEMC3: Canin: whole blood was

collected wsing heparinized vacutainer tubes (BD; Franklin Lakes, ). Mext, the

blood waz mized with an equal voelume of wanm HBES (Gibeo, Grand Island, MY).

Four mls of diluted blood was slowly layerad aver 3 mis of Lytapholyte-M
(Cedarlanc Laboratories, Westbuwy, 1Y) ina 15 ml conical tubes, The tubes were
centrifuged for 20 minutes at 500 2 2 and the PBMC interface was callzcted, washed
twice with HBSS and rezuspeided in TCM at 2 10%ml. FEMOC: were added 1o the
wells of a 24 well plate (2 grnl/\v-zll) and the eclle were stinmlatzd with 2 pg/ml of

ConA (Sigma, 5t. Louis, MQ) for 48 hours.

[0157] Preparation of Murine and Rat PBMCs: Rat whole bload
|
collestzd in heparinized syringes was diluted 1:3 in warm HRSS, Mext, & mls was

carefully layersd aver an aqual volume of Lymapholytz-Pat (Cedarlane Laboratories,
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Westhury, MY). The tubes were centrifuged for 20 minutes at 1500 PEM. The
PBMCs mtarface was callected, washed twice aud the cell pellat was re-adjusted to
2210%ml in TCM. Two mls of calls ware added (o each well of 2 24 well plate and
stirautoted for 24-45 hours with PHA (Fenel, Lenza, F28) at 10 ng/ml prior to flow

cytometry staining,.

[0158]) Flow Cytomelry Staining for Species Cross-reactivity:

Stimulated mouse, rat, vabbit, dog and cynsmalgus PBMCs and the 300-19 ¢zl line

expressing the cynommlgus 040 receptor were used (o test for human O340
antibody 2pacics crozs-reactivity. Human OX40 exprossing activated T lymphocytes
- and OXA40 transduced 300-19 colls wers used az pasitive controls, Cells
(5.0710%be) werz washed once in cold wash buffer (PRS, 2% FBS and 0.02%
sodium azide) and 100 pl/tube of Alzia Fluor 647 conjugated control ar Q40
reactive antibodies at 5 ng/ml was added to each tube. The antibodies were labeled
using an Alex Fluor €47 protein labeling kit as dezcribad by the manufacturer
Molecular Probes, Eugene, OF). The colls warz incubated in the darl: with
fluorochrome antibodics an ize for 30 minutes, washed thres times and resuspended
in 0.5 ml wash buffzr for analysic. Antibody staining was meazurad and analyzed

O

uging & Bocton Dickingon FACSCalitar and CellQuesi sofiware (San Jozs, CA).

[0159]  Luciferacs Activity Azray: 2037T cells containing the

cxtracallular domain of OXA40 and the intracelluly domain of CD40 fuzed to a B
repotter eontaining lusiferase were prepared. . Cells were harvested, washed and
resugpended into phenal rad froe complate msdivm (DMEM containing 1094 fatal
boving sarom, HEPES buffar, noneszential aming acids and L-gltamins) at dengity of
0.5 X 108 cell/ml. 30 ul -:vfcé:lls. were plated ints each assay well of a 96 well plate
(ParkinElmer, parta number 60035680). Test antibodies were added to cach well alone
or in the presance of 9 cross linking antibody Fab® goat anti-hurman IgG (Jackson
ImmunolFesearch, Waat Grove, PA). The plat: was incubated overnight at 37C, 100
ul of hiciferaze (Promaega, Bright-glo luciferazzay system, Cat, # B2620) was added
the next day and the mnounl} of lucifzrase activity was meazured uging a syntillation

counter (TopCount, Packard ~NXT).

[0160] I~Iumaﬁ o CD3 [L-2 Assay: Human whale bload was colleated in

heparinizad (Baaer; Deerficld, IL) syringes, layered aver Accuzpin tubss (Sigma; St
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Louiz, MOy and centrifuged for 13 minutes at 2000 s, The bufly coat was
collzcted, wazhed with PBS (3igma, St. Louiz, MO), and rzd blood cells lysed with
water, T eells were separated ont by human CD3" enrichment columng (R&D;
Minncapolis, IIT), counted and adjuctad 6o 1 10%ml in PPMI media (Giboo; Grand
Izland, TI7) containing: 1096 fetal calf cemm (Hyelone; Logan, UT), lb mM hepes,
1%6 penicillin-streptomycin, 2 mM L-zhtamine and 0.1 mM non-casential amino
acids (all Giboo). Conatrrently, human snti-CD3z clone #UCHTT (R&D systems,
Minneapolis, MED) was placad at 2.5 pgz/tal in FBS into 24 well plates (Coatar;
Coming, 11Y) and incubated for 2 hours at 377C. The plates were washed 3x with
PRS and the following added to the wellz: T eellz at 1 x 10%weall, szrial dilutions of
OO antibodics Cor IgGa FLLH control) and F(alh™); goal anti-human IgG Fey to cross
link: (added at 2.5 ug/mL). Supzmatants ware pulled at 48 and 72 houra and 1L-2

levels ware aszesced by ELISA (R&D).

[0161] Cynomolpuz @ CDJ IL-2 Assay: Cynomalgus mankey whole

blood was collzeted in heparinized tubes (BD; Frank:lin Lalies, T1J), diluted 1:4 in
PRE, laysred over Histopaque 1077 (3iama, St Louis, IMO) and centrifuged for 45
minutes at 2200 1pm’s. The bufly coat vaz colleeted, washed with PRS, and rod
blood calls Iysed with water, Cells were adjusted to 1 3 10%ml andd added to 24 well
platzz that had been pre-coated for 2 hourz with varying concentrations of monkey
anti-CD2, clone F11-18 (Biocowree; Camarillo, CA) at 372, Serial dibvions of OX0
antibody (or IgGy ILH conto), az well a2 F(ab’) goat anti-hwman IgG Fey at 2.5
ug/mL were addad to the wells, Supematantz were colleted af 24 and 48 hours and

IL-2 lovels were asseszed by ELISA (Biosource, Camarillo, CA).

(0162] Alloantizzn Primed T Cellz Assay: Freshly isolatzd buman T

cells (cee abova) were incubatad with mitanyein © treated allogeneic tumor cells
(Iaji) for 2-4 Jays. T cells ware then harvestzd, wached, and restzd for 1 day in frash
meidia prior to stimulating with 1104, The level of 1L-2 was aseessed 24 hours latter

by ELIEA (B.&D systems, Minncapolis, MP).

[0163] B._Invivo Study Procedures

[0164] SCID-beig: Human Tumor Models Using Mice Engrafted With

Human T cells and Dendritis Cells: 3CID —beige mice ( Taconic #CRSREG-MM)
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vere acclimated for 5-7 Jayz after arrival peior 63 uze, The following tumar cell lings S
were wsed: RAJL ATCT #OCL-56; RT-474, ATCCHHTR-20; PC-3, ATCOH-1433;

and LoVo, ATCCH CCL-229.

[0165] Purified T lymphacytes (T czlls) and monocyte derived dendritic
cells wern prepared frcrn hwman blood as follawa: Human monanuclezar cells were
collzcted from heparinized bload uzing Sigma Acenzpin Tubes #A7054, Cells ware
eollected, plazed ina T75 flazk, and incubated for 3hrs at 27 °C in a humidificd
incubator wndar 5% C0Oy, The non-adharent cells were collected and saved (cee
belaw), The flacl: containing the adheront cellz was incubated with 20 1al FPMI
canplete medimn (containing 10%% fetal calf serm) supplzmented with 1L-4 (P.&D)
at 10 nghal and GIA-CSF (R&D) at 100 nghnl. The calture was then incubated (or 6-7
days at 37%C i a humidified incubator under 598 COz, The non-adherant monoacyts
derived dendritic collz wers then collzoted by decanting and rinzing flazl several

times with RPMI complete mediwn.

[0166] Tha initial non-adherent mononnclear cells were used to purify T
cells via high affinity negative selaction using T eell cnrichment columins (F.&D) as
per manufacturer’s instructions. Purificd T cells ars erya-prazerved in Focovery-Cell
Culture Madium at 10"/ml and stered in liguid Thitvegen uidib uzz, Tumer cells (1 22
107y werr: injrcted suboutaneocty (SC) with T eells (1 x 10") and monacyta-derived
dendritic colls (5 % 10%) frow the same donor, at 0.2 mL/nsuse. Twior growth was

monitored over time with calipers.

(0167} . Results for Antibody 11D4

[0168] (1).In Vitro Studics :

{0169] Certain propertics of antibody 11D o in vitro studics arz

sutmmarized in Table 3.
[0170]  _dntibody 11D4 binds to the DXAOR with high affinity.

[0171]  This was demanstrated by ueing sn IgG1 fusion proiein
containing the extracellular domain of the Q™40 and on wholz cells (OX40P-+

transfzeted cell and activated primary T ezlls). In examples using the Ig3 1 fusion
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protein, 11D4 bound to the extracellular domain of the OX40P with an ECyy of 0.5 S(—K\

+/- 0.18 pg/ml (3.5 nM). This binding was confirmed on 300-19 pre-B cells
cxpressing the full length extracellular domain of the QM4 (no binding was
obzerved on parental 300-19 ¢.¢llz), The ECsy for binding to OX40R transfeated cells
wag 0.2 4/- 0.16 pg/mL (1.7 ntM). In order to confirm that binding wag obgerved on
primary T cells, peripheral bleod T cells were isolated from multiple hnman donors
and stimulated with anti-CD3 and anti-CD28 for 2 days to upregulats the expression
of the OXA40R. Jatwration binding data on theze T colls indicated that 11D4 binds
with an EC59 of (.6 +/-1.0 pg/mL (4.0 nM, 1 =17 doners). These data demonstrate
that 11104 avidly binds to the OX40R.

[0172]  Inorder to further characterize this binding, data was collected to
azzess the region on the extracellular domain of the OX40F. where 1104 interacts and
to also detormine whether the reeoptor was internalized following binding.
Competition binding data to the QX408 Igf31 fusien protein indicated that 1104
copetes for bindiag with O340 ligand expressing cells providing evidence that
11D4 interacts at the ligand binding region of the receptor, In addition, 11D4 does
not crosz-compete with two commercially available ONM40R antibodics, BerAct3S and
L106, for binding 1o T cells as aszaszad by FACS analysis. FACS analysiz using non-
competing deiection antibodies indizated that the OX30R. waz not internalized
following the pre-incubation of primary, activatzd T cells with 11D4 for 30 minutes,
Itz binding affinity, detarmingd by Biacore analysis using the OX40R extraccliular
domain fusion protein as the immobilized ligand, indicated that the equilibrium
dizzociation conztant (120 of 11D4 for binding waz 045 nM. Theee analyses also
eatimatad the off rate constant (kdy of 1114 to be 5.72 E-05 /5. Thereforz, 1104
bitvde with high alfinity to the ligand binding rv.‘.gionvof the ONAOF, hes a slow off-rate

congtant, and does not intemalize the receptor following binding.
(0173)  Awiibody 11D4 seleciively bind: 1o the OXLOR .

[0174)  The zelzetivity of 1104 for the OX 40P, was ascessed against
other membere of the THER superfamily using dats related to 1gG1 fusion protein
conctrncts containing the respactive cxracellulac danain of the related receptor,
Theee receptors included the CD40 recepton, 4-1BR receptor (CD137) and the nerve

growth factor receptor (CD271). Inall cases, no significant binding was eheerved at
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canceptrations up to 100 pp/ml (700 aM) an these reeeptors. When compared (o ()O
binding obzerved to the OMA0P. fusion protein (BCse = 0.5 ug/ml), those data
demonctrate that 1104 i >100-fald sclective for the OMAO0I ve other relatzd (amily

membaers tested. (Ses Figures 1a and 1h).

{0175] Functional Activity of Antibody 11D4:

[0176] The fonctional activity-of 11D4 was demonstrated on both
OXA0R+ transfected colls and on primary T cells, In these assays, 11D4 demenstrated

agonizt activity when added to cells with or without a seondary antibody, Fab’); goat

anti-human IgG Fey.

{0177) Inthe first sot of exporiments, 11D4 was asscaged for agonist
activity uzing 293 cells transfected with the extracelular and trancmembranz domain
of tha OMAOF. fused to the intracellular domain of CDA0 with an MFEB luciferase
reporter, Inthis azsay, 1104 anbiaoead signaling tuough the 0XMA40F. with a racan
ECs0 0f 033 pp/ml (2.2 aM, M =4). A reprezontative concohltativi-rcgponss curve
for the induction of luciferase by 11D4 is shown in Figure 2. [n the absence of the
Fab’); 3&:«::~3.-.1dary antibody, the magnitude of fuciferass activity was reduced 4-fold

along with the ECsy.

[0178]  As further evidence for the agonist activity of 11D4, antigen-
epcaifin T colls ware generated. Freshly isolated human T cells were incubated with
mitamycio o treated allogonzic tumor calls (Raji) for 3-4 days, T cells were thon
harvested, washed, and rested for 1 day in fresh media prior (o stimulating with 11D4.
FACS analysis indicated a high lavel of OY40P. exprezsion on thise ezlls aven after
resting. 1104 inducad higii levels of IL-2 by thase calls, in some cascs exceoding 100
ng/mL (Figwre 3). The average EC; for this repanze from 2 soparate eramples was
0.008 /- 0.006 pg/mL. In the absence of 1104, only rinimal levels of 1L-2 were

seercted by these eells,

[0179] 11D4 ?lso enbances the IL-2 production by the primary lounan T
cells stitnulated by anti-CD3. Although the signal 1o noise ratio in this azsay was law
in some aszayz duc to the induction of IL-2 by anti-CD3 alone, 11D4 enbionced TL-2

production when added with F(ab’), goat anti-lhunan IgG Fey, Mo activity 'was
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observed for 11104 on freshly jevlated T colls in the absence of anti-CD3. The
magnitude of IL-2 augmentation by 1104 ranged fiom 2.3 to 57-fold ve. anti-CD3
alome depending on the dovor and the amount of TL-2 generated by anti-CD3. The
cffcet of 11D4 on IL-2 prodoction by primory human T cells stimulated with 2.5
pg/mL, anti-CD3 iz represented in Figues 4 (using an § point concentration curve with
1.3 dilutions). The average ECsq caleulatzd from thoce data which wzed 8-point

concentration response curves was 0,042 +/- 0.01 pa/ml. (sce Table 4).

[0180] Funstional activity of 11D on IL-2 production was also assayed
ucing monkey eclls ctimulated with anti-CD2 and 11D4 (along with F(ab'),
secondary antibody). Recults are reprezented in Figure 5 and Table 5. These data
indicated that the BCsq, for 11D4 waz similar between monkey and human cells (0,022
v 0.042 pg/mL for lnunan colls), bt the ‘magnilude of TL-2 inducad above that of
anti-CD3 alone was significantly less using Cynomalgus T cellz (appros. 35-fold,
5762 /- 4745 pg/mL TL-2 for homan eells 3= 21) ve 261 /- 204 [:»g/mLFIL-l for

monkey czlls (N = 9),

[0181] Species Cross-Reactivity:

[0182]  11D4 waz aseezzed for itz ability t5 bind to T cells from mnltiple
specize. T cells were isolated from mouse, rat, rabbit, dog, and monkey and activated
with sither anti-CD2 plus fmli-CDﬁ?x or mitegen. e binding was ebserved to mouce,
rzﬁ, iabbit or dog colls a3 indicated by FACS analysis. The lack of binding to mouse
OXAOR waz also eonfirmed by ELISA wsing a commercially availablz fusion pritein
containing the ctracellular dowain of the murine OMAOR. In contrast, 1104 bhinds to
Cynomolguz monkey T cells az detrmmined in'a sabuation binding assay by FACS,
The range of EC; values oblained weing different monlieys iz shown in Vigure 6. For
comparizon, the range of EC;o values obiained using human cells is showm in Figure
7. Althowgh variable, the range of BC;y values was simnilar betwesn monkey and
human ccllz (ean values are 0.254 pg/l for monkey va 0,566 pg/mL for human

cells).

[0183] (2) In Vive Studies;
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[0184]  The lack of 11D4 cross-reactivity with the murine 040 G-z/

requirzd the devalspment of a xenegenic tumer model using Severe Combingd
Imrnunodeficiant (SCIDY) boige mice. SCID-beige mice lack muring T and B
Jymphocytes awd YT cells making them idzal recipients for the sngrafunent of human
inmnunc cclls and the growth of human oz, Powe tuinar 2l lines represonting
~diverze tamor types were teated in this in vive model. lone of the tumor lings
exprecsed OXA0P. In sl cazes, tumor eclls (1 107) were injected subcntcnaoucly
(SC) with T ezlls (1 3 10%) and menosyte devived dendritiz cellz (& x 10%) ftom the
sam: donor. 11D4 adminiztarad by inteaperitencal (IP) injection inhibited tumor
growth up t3 28%%6 in thaee models ag summarized in Table ¢ . The 1P ronic of
adiainistraticn was chosen for 1104 duc tes its care of adminiztration and rapid

dissemination into the peripheral blood.

[0185]  Efficacy of 11D4 Agaiust o B Cell Lymphonia in SCID-baigs

{0186] SCID-beige mice were injected SCwith the RuiditC: B cell
lymphoma, Laji, tagzther with human T czlls and manacyte-derived dandritie colls,
Mice recived a single IP injection of cither 11D4 or an isotype control antibody
(1202 anti-FK.LH) at the timc of tumor injection. Az shown in Figure 8, 11D4
decreasnd the rate of tumor growth in treated animals. The tumor size in zach
individual animal (N = 10) on day 21 afier challenge ic shown in Figure 9, illuztrating
64% inhibition i fumar growih by adoze level of 10 my/kyg. Mo activity was

observed in the absence of T cells and dendritic cells.

(0187}  Efficacy of 11D4 in » Prostate Tuwnor Model;

[0188]  SCID-Laige mize wers injected SC witly the prostats
adenocarcinoma PC-3 together with human T cells and monceyte-derived dendritic
calls. Mice received & singhe IP injection of wither 11D4 oran isolype contral
antibody (IgG2 anti-F.LH) at the time of tumor injection. The results, which are
represontad in Figurs 10, show that 1104 treattnent resulted in a doze-dependent
inhibition of tumor growth. The: tuinor size in cach individual animal 31 = 10) from
this study on day 27 after -:l'lmll'::xtuge i5 shown in Figure 11, illusteating a 7025

inhibition in tumor growth when animals were adminictzed & single injection of 1.0 -
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ma/kg 1104, and 20%; inhibition at a doze of 10 mg/kg. The plasma levels of 11DA4 (Q/g

detzimined on day 27 in these animals ware 6.2 pg/mL at the 1.0 mg/l:g doza level.

[0189] Efficacy of 11D4 in a Colon Carcinoma Tumor Modal:

[0190]) SCID-beige mice wers injecizd SC with the colorectal
adenocarcinema Lo Vo together with human T lymphoeytes and antologous
monveyte-darived dendritic cells, Mice received a singla 1P injection of cither 11D4
or a control antibody (IgG2 anti-IZLH) at the time of twoor injection, The recults,
which are rc:f:r-::‘;enh:::d in Figore 12, show that 11D4 dose dependantly decrcased
tumor growth in these animals. The tumor size in cach individual animal (N = 10)
from thiz study on day 27 aftor challenge is shown in Figure 13, illustrating a 64 %%
inhibition in tunor growth using a single dose of 1.0 mg/kg and a 87 % inhibition of

tumor growth at a dose level of 10.0 mg/kg.

[0191] Efficacy of 11D4 in a Mammary Carcinoma Tumor Madel

[0192] SCID-beige mice wers injocted SC with the mammary
carcinoma BT474 togather with luman T lymplocytes and antalagous monacyte-
derived dendritic cells, Mice received twy injections (IP) of cither 11D4 ar a control
antibody (JgG2 anti-IFZLH) at the time of tumar injection and again 30 days latter. The
results, which are reprezented in Figura 14, shaw that 114 deereased tumor growth
in thess animals, The tuinior size in cach individual animal @1 = 10) from this stady
on day 25 after challenge ig shown in Figure 15 illustrating a 9825 inhibition in tumor

growth at a dese level of 10.0 mg/l:g and 85%% inhibition at a dose of 1 mg/kg.

[0193] D. Results for Antibody 1816

[0194] (1) In Vitro Studics ;

[0195]  Pesults from in vitro stndics for antibody 18D8 are suinimarized

in Table 7.

[0196] Eflect of antibody 18D& cn anti-"D3 induced 1L-2 production

by primary homan T ¢ellz from different donors are alzo shown in Table 8.

(0197}  (2)in Vive Studies :
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(0198]  LEfficacy of 18D apainst B Cell Lyoiphoma in a SCID-beige C-)(/{
Mice Model

[0129]  SCID-brige mice were injected SC with the Burkitt’s B cell
lymphoma, Paji, togather with looman T lymphacyt:s and antologous monccyts-
derived dendritic colls. Mize reccived a single IP injaciion of either 18D8 or an
isotype contrel antibady (IgG2 anti-F L) at the time of turnor injection. Ten animals
per gronp wers used in cach study. The resulis from twe studies are prezented in
Tablz 9. The rzaults show that 18D8 produced significant anii-tumor efficacy at the
dosis of 1.0 mg/lg and 10 mg/ka. Mo astivity was obzerved in the abzence of T cells

aud dendritic cells, suggsting that this anti-bunor cffect may be immuns mediated.

[0200] Efficacy of 18D apaingt Prostate Tumor in a S3CID-beige Mice

[0201)  SCID-bzigs mice wars injected SC with the prostate
adenocarcinoma PC-3 together with hmman T el and autologons monaeytz-derivad
dendritic eolls. Mice reccived a gingle IP injection of cither 18D8 or an izotype
control antibedy (1362 anti-RKLH) at the time of tumor injection. Ten animals per
group were usad in the stndy. The results are presanted in Talile 9. Thc results chow
that 18D8 ticatment cecultzd ina 472%, 90%%, and 3£% inhibition of tumer growth at

the dezes of OU1 mp/lkg, 1.0 mg/lg

p=3

, and 10 mig/lg, respzotively.

[0202] DEPOSIT INFOFMATION

[0203]  Applicants have: depositad a culturz of E.coli DHaS containing
plazmid that encodes the heavy chiain of antibody 1104 and a enlture of E.coli DHad
containing plasmid that encades the light chain of antibody 11D4 in the American
Type Culture collzations (ATCC), 10301 University Deulevard, Manassas, VA
20110-2209, on Jljly 10, 2007, which bave been assigned deposit nunbers PTA-8524
and PTA-8525, reepectively. Thess doposite were mads under the provisions of the
Budapest Treaty on the International Pocognition of the Dup;}ﬁ.il of Microorganisms
for the: Purpose of Patent Prosedure and the Pegulations thereunder (Budapest
Treaty). Thase deposite wilil bz maintained withont matriction in the ATCC
depocitory for a perif_-d of 20 years, ar § yeavs afler the most recent request, or for the

effective life of the patent, whichaver iz longer, and will b replaced if the depasits
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become nen-viable during that period. Availability of the depositad materials 13 ot to
be construed as a license to practice the invention in contravention of the rights

granted under the autherity of any government in accordance with its patent laws,

[0204] Al references cited in this specification, including, without
limitztion, all papcors, publications, patcutz, patant applications, books, journal articles,
arc hereby incorporatzd by refercnes into this speciication in their entireties, Tha
discuzcion of the refevences hersin s intended to merely suminarize the assertions
mada by their authors and no adroizzion iz made that any reference constituies prior

art.

[0205]  Although the foregoing invention has bean desceribed in seme
detail by way of ilustrations and cramplss for purpozes of clarity of understanding, it
will be readily apparmt to thoze of ordinary zkill in the zat in light of the teachings
hercin that certain changes and madifications may be made to tlic invention without

departing from the spirit or scope of the appendant claims.
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e

TARLE 1. Sequence Identificrs for Antibodics 11104 and 1503 o=
SEQ ID NQ: | Autibody Sequence
1 11D4 Vi CDRI Amino Acid
2 11D4 Vi1 CDR2 Amino Acid
3 11D4 Vi CDR3 Amino Acid
4 1p4 VL CDR1 Amino Acid
5 1104 Vi CDP2 Amino Acid
6 11D4- Vi CDR3 Amino Acid
7 . 11D4 " | Vg Amino Acid
8 11D4 Vi Amino Acid
9 1104 Heavy Chain Amino Acid
10 11D4 Light Chain Amino Acid
11 11D4 Vi Nusleic Acid
12 11D4 Vi Nucleie Acid
13 1RD3 Vi CDR1 Amino Acid
14 18D3 Vi CDR2 Amino Acid
15 18R Vi CDR3 Amino Acid
16 18D Vi CDRI Amino Acid
17 18D8 VL CDE2 Amino Acid
B 18Da V. CDR3 Asaino Acid
19 18D8 Vy Amino Acid
20 18D8 Vi Amino Acid
21 18D3 Heavy Chain Amino Acid
22 18D3 Light Chain Amino Acid
23 . 18D8§ Vi Nl.lcll::-.ic _A-:id
24 18D8 Vi Nucleic Acid

.
\v/
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&

TADRLE 2A. Amino Acid Seyuences for Antibody 1104

SEQUENCE
DESCPIPTION | (Variable region in upper ¢ase, constant region in lower cace, CDPRs
underlined)

EVQLVESGGGLVOQPGGSLELSCAASGETFSSY SMHWVEQAP
SIGLEWVAYISSSESTID Y ADSVILGRFTISPDHALIISLY LOMN
SLEDEDTAVYYCARESGWYLFDY WOOGTLYTVSSasthgpsvipl

apesrstacstaal gelvkdyfpepvtvswnsgaltsgvhitfpavlgasglyslasvvtvpsaniy

Heavy Chian

tqtytenvdhbpsathvdldverkcevecppepappvagpsvfpplpkdilmisripevts
vvvdvshedpevgfowyvdgvevbnalthpreegfustfivvsvitevhgdwingleylc
kvsnlglpapiektis!tlggprepqvytippsreemtbngvsltelvigfypediavewesn
gapennylitppmidsdgzMysklvdberwaqanv feesvmhealhnhytglslslspg
k

~_

DI 'NI'I‘"‘»L»I'SCL.; ASVGORVTITCEASOGISSWLA WY QOIPELL
APESLIY AASELOSGVPERTFSGLSGRGTDFTLTISSLOPEDFATY
VOOOYLIZYPPTFGOGTIIVE K tva: apsvfifppadeglbsglazvvclinndy

Light Chain

preabvgwhkvdnalgzgnsgesvtegdshdstyslsstitlsladyelhlovyacevihyglss
pvtksinrgec
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TABLE 2B Amino Acid Bequences fr Antibody 1§D3

DESCRIPTION

SEQUENCE
(Variable region in upper case, constant region in lower case, CDP3

underlined)

Heavy Chain

EVOLVESGGGLVOQPGISLFLECAASGFTEDD Y AMHWVROQAP
GILGLEWVEGIEWHEGSIG Y ADSVILGI FTIGRDHAIZ ISLYLQM
HOLPALDTALY Y CAIDOSTADY YEY Y GMOVWGOQSTTVTVS

Sasthgpeviplapearatsestaalgelvidy fpepvtvewnsgaltsgvhitfpaviqesglys

sevvtvpssnfptqtytenvdhl psnthvdltverkecvecppepappvagpsviifpplpk
dtimisrtpevtevevdvechedpevgfnwyvdgvevimaktbprecqfnstfrvvevitvvh
advidngheykekvankglpapieltisktl:gyprepquytlpporeemtbnqushctvigf
ypsdiavewzznggponnylttppmldodgsffyst lvdlarwgognvizesvinhealh

nhytakslstspgk

Light Chain

EIVYTQSPATLELAPGEFATLICLASOSVISYLAWYQOIIPGOQA
PRLLIYDASUPATGIPARFESGAGESTOFTLTISSLEPEDFAVYY
CQOESHWPTFGQGTIIVEN rtvaapsviifppedegllegtasvvellnnfypre

abvgwlvdnalysgnaqeevieqdsldstystestlilskadyckblovyaceviboglssput
ksforgec
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TABLE 3. Swinmary of Cartain in vitra Properties of Antibedy 11D4

Parameter Activity pg/ml (nM)
Affiuity for OX40R: (Biacore)
Kp 0.07 0.48
Off rate (kd) 5.7E-051
/s '
Binding to OX40R:
Fusion protein extracellular demain 05 - 013 3.50
Satwation binding (ECs):
CD3/CD28 stilated Teells (N=17) [ 0.6+ 1.00 4.00
OXA40P+ 300-19 cells M = 5) 0.2 - Ole 1.70
In vitro stimulation of OX401%+ 033 /- 022 220
transfected cells (luciferase) (ECsq; N =
4)
Angimentation of T cell activity: 0.042 +/- 0.01 0.30
- CD3 induced IL-2 production (N =
12) 0.008 +/- 0.0006 0.04
- Stimulation of IL-2 production by
antigen-primed cells (N = 2)
Selestivity (binding) > 100 pg/mL > 700.00

(CDH40, CD137, CD271)

Values represent the mean -+/- onz SD
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TABLE 4. Effect of Antibody 1104 on Auti-CD3 Induced 10-2

Production by Primary Human T Cells

LECe Max IL-2 ECmax Stimulation Donor
(g/mL) (pg/ml) (pghnl) Index
0.008 4431 0.05 3.8 1
0.011 3450 0.05 2.0 2
0.014 6571 0.5 2.3 3
0.014 7271 0.05 5.9 4
0.011 6313 0.05 9.1 A
ND ND ND 7.0 6
0.010 1006 0.05 4.8 7
ND ND ND 59 3
ND ND ND 254 9
ND ND ND 57.0 10
ND ND ND 8.3 11
ND ND ND 5.1 12
ND ND ND 2.7 13
ND ND ND 4.6 14
0.014 4687 0.05 6.0 15
0.014 3012 - 0.03 352 16
ND ND { ND 214 17
0.029 2796 0.125 3 16
0.052 1718 0.125 5.5 19
0.020 14190 0.56 16.8 20
0.068 1611 1.67 7.9 21

“<.

Mazx [L-2: Amount of TL-2 producad with 1104 at the ECmav over anti-CDA alone
ECmax: Concentration of 11D4 producing the maximun level of IL-2 aver anti-CD3
alone

Stimulation Inde:: Patia of the maximum lavel of IL-2 produced with 11D4 vs the

amonnt of JL-2 produced with anti~CD3 alone
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V= stermined, '
ND = not determined //\/ \

Values for the last four donorz (18-21) are from dose response curve dene in 3-point
1:3 or 1:4 dilutions; all other valves repregent log dilution eurvas. The EC:y from the

1:3 and 1:4 concentration carves wag 0.042 -+/- 0,01 ug/mL, M =4,
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TABLE 5. Efteet of Antibody 11D4 on Auti-CD23 Induced 1L-2 ¢
Production by Cynomclgus T Cells, '

ECso Max IL-2 ECmax Stimulation Donor
Induced (ng/ml) index
(ug/mL) (pg/mL)

0.007 376 0.05 3.5x% 32750
0.002 116 0.05 AT 2325

ND MND ND 2.0 32405
0.007 167 (.05 344 32081
0.011 978 0.005 5.6x 32842
MDD HD HD 0.3x% 2325
0.008 40 0.021 37z 33081
0.031 168 0.062 5.0x 33080
0.028 125 0.0G2 3.8 33062

Ma: IL-2: Amount of IL-2 produced with 11D4 at ECmax over anti-CD3 along

ECmax: Concentration of 1104 producing the maximum level of 1IL-2 aver anti-CD3
alone

Stimulation Inde: Ratio of the mazimum TL-2 produced with 11D4 over the amount
produced with anti-CD3 alone

ND = not determined
[0206] Values for the last three donors (33031,32080, and 330672) in Table ¢ are
from doze- responst curve done in 8-point 1:3 dilutions. Al other values reprezent log

dilution curver. The ECeq derived from these curves uzing 1:23 dilwtions was 0.0722 -+/-
0.0I; N=13,
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TADLE 6. Human Tuwmar Growth Inhibition by Antibody 1104

In 8CID-beig: Mice Engraftzd with Huwnan T cellz and Dendritic Cells

Tumor Type Dosing with | Study 10 1.0 N 0.01
11D4 Duration | mg/kp | mglke | mp/lkg | mp/kg
Paji: BB cell lymphoma | Day | 21 days GA% 1 42% 1 27%  |nd
Faji: 1 ccﬂ lymphoma | Day 1 21 days nd 75% [ 42% | 8%
Lowvo: colon carcinoma | Day 1 25 days 7% | 44% 1 20% | nd
Love: colon carcinoma Day 1 25 days 37°% | ed% | 153% | nd
FPC3: prostate Day 1 27 dayz Q0% 1T 143% |l
PC3: prostat: Day 1 27 days Q0% 1 70% | 50% |nd
BT474: breast Day 1 and 30 | 85 days 0%%s | 85% 46" | nd

Values = %6 inhibition of twmor growth detennined at study termination

[0207] nd = not detected
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N

TABLE 7. Pasults of in vitro Studizz with Antibody 15D8

Activity
Pavamecter pg/ml (nM)
Affinity for OX40R (Biacorc):
Kp 0.49 3.38
Off rate (kd) 29E-04 1 /s
Binding to OX40R (ECso):
-Fusion protoin extracellular domain 0.024 +/- 0.01 0.23
-Saturation binding:
CD3/CD2S stimmlated T cells (1=4) | 1.06 +/-0.51 7.30
OXA0R+ 300-19 cellz (H=2) 0.24 +/-0.09 1.6
Augmentation of T Ccll Activity (ECsg):
- CD2 induced 1L-2 production (M =4) | 0.049 +/-0.06 0.33
- Stimulation of 1L-2 production by |
antigen-primed cells N = 1) 0.014 +/-0 0.10
Selectivity (Binding 1o D40, CDI137,
CD271): > 100 pg/mL > 700.00

Values for activity cxpressed in pg/ral represant the mwean +/- one SD.
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TABLE &, Lffzct of Antibody 18D on Anti-CD3J Induecd IL-2 qé
Produstion by Primary Human T Cells.

ECs Max IL-2 ECmax Stinmlation Donor

(pg/mL) (pg/mL) (pg/mL) Index

0.013 1120 0.05 13.7 LC

0.024 4334 0.5 5.1 TH

0.024 2280 0.5 3.4 KO

0,135 1356 0.5 2.4 RN

WMaz: IL-2: Amount of TL-2 produced with 12DE at the ECmax over anti-CDJ alone,

ECmas: Concentration of 1308 producing the mazimura level of IL-2 over anti-CD3
alone.

Stinulation Inde: Padio of the maximum IL-2 produced with 18D8 Gver the amount
produced with anti-CD3 alone.

Values represent log dilution covves,
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TABLE 9. Inhibition of Human Tumor Growth
by Antibady 18D8 in SCID-beige Mice

Dasc Level of 18D§
Dosing Study (mg/kg)
Tumor Type with Duration
18D8 10 1.0 0.1 0.01
Raji: B cal) lymphoma | Day | 2 days | 73% 73% 11% nd
Paji: B call lymphoma | Day | 24 dayz | 54% 59% nd nd
PC3. prostate Day 1 2d days | R8% a0%, 420 nd

Values = % inhibition of tumor growth determined at study termination

nd = not dtermined
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CLAIMS

We clain: |

1. An isolated binding molccule that competes for binding to human
OXA01. with an antibody that comprises:

(a) a heavy chain variable region comprising the amino acid sequence of SEQ
ID NO: 7; and

(b) & light chain variable region comprizing the amino acid sequence of SEQ
1D NO: 8. |

2. An isolated binding molzcule that binds to human OX40R,
comprising:

() a heavy chain CDPL comprising an amino acid sequence of SEQ D NO:
1;

(k) a heavy chain CDR2 comprizing an amino acid szquence of SEQ 1D NO:
2; and

(¢) a heavy chein CDP3 comyprising an amineg aci-d sequence of SEQ 1D N,

3.
3. An isolatad hinding molcenl: that binds to human QX401 comprsing:
(a) a light chain CDR1 comprizing an amino acid sequence of SEQ 1D MO 4
(b) a light chain CDF2 comprising an amino acid sequence of SEQ 1D TO: 5;
and
(2) a ight chain CDR3 comprising an amino acid sequence of SEQ 1D NO: 6.
4. £a1 izolated binding moleculs that binds ta umian QNA0P, comprsing:
(a) a Licavy chain CDFL) comprizing an amino acid sequence of SEQ 1D NO:
1
(b) a heavy chain CDOFZ comprizing an amine acid sequence of SEQ 1D NO:
2; -
(¢) & heavy chain CDOR3 comprising an amino acid sequence of SEQ 1D O,
3;

(d) a light chain CDP.1 comprising an amino acid scquence of SEQ IDNO: 4;
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() 2 light chiain CDE2 comprising an aming acid sequence of SEQ 1D 1O 5;
and

() alight chain CDR2 comprizing an aming acid sequence of SEOQ 1D 110 6.
O - -

5. An isalated binding meleculs that binds to lounan ONA0R, CoMmpring:

(a) a heavy chain variable region comprizing the amino acid sequence of SEQ

Rl J g ~
1D NO: 7; and

() a light chain variable region comprizing the amine acid sequancs of SEQ
1D NO: 8.

G. An izolated binding molrenlz that binds to human OM40F, comprsing:
() a hicavy chain CDR1 cotaprizing an amine acid cequence of SEQ 1D 110:
13; ’

(b) a hzavy chain CDR2 coraprizing an aming acid czquence of SEQ 1D 11O:
14; and

() a hicavy chain CDR3 comprising an aming acid sequence of 3EQ 1D 11O:
15.

7. An isolated hinding molceuls that binds to huraan OXA0R, comprsing:

(a) a liglt chain CDP.L comprizing an anins 3cid aequence of SEQ 1D 110:
16;

(b) a light chainn CDP2 comyprising an amino acid scquance of 8120 1D 110:
17; and

() alight chain CDR2 comyrising an amino acid sequences of SEQ 15 T10:

18.

a. At isolated binding molecule that binds (o huwan O 40R, comprzing:

(a) a heavy chiain CDR1 compricing an aning acid sequence of SEQ 1D HO:
13;

(b) ahzavy chain CDI? comprizing an aming acid zoquence of SEQ D110
14;

(¢) aheavy chain CDR2 comprising an aming acid sequence of SEQ 1D 110:
15;
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(d) a light chain CDP.1 compricsing an amino acid sequence of SEQ 1D MO:
16;

() a light chain CDR2 comprising an amino acid sequence of SEQ 1D NO:
17; and

fy a light chain CDP2 comprising an amino acid zequence of SEOQ D MO 18,
B | g y] J

9. An izolatzd binding molzcule that binds to human OX40F, comproing:

(1) a heavy chain variable region comprising the aming acid sequence of SEQ
1D NO: 19; and

(b) a light chain variable region comprising the amino acid sequence of SEQ

ID NO: 20.

10.  Anisolated binding molecule according to any one of ¢laims 1-9 that:
(a) binds to hwan OX40F with a K of 1 2 10°® M ar lass; and

(b) has agonist activity on human OX401.

11, The binding melecule according to any one of claims 1-9, which is a

human antibody.

12, The binding maleculs according to any one of claims 1-9, which iz a

chimeric oy huranized antibady.

13.  The antibody of claim 11, wherein the antibody binds to human

OXA40R. with a ¥ of 100 nM or less.

14.  Anisclated human monoclonal antibody that binds to human QY40
which comprises a heavy chain comprising the amine acid sequence of SEQ ID MO0

or SEQ 1D NO»; 21,
15, Anisolated human menoclonal antibody that binds to human QX40R,

which comprises a light chain comprizing the amino acid sequence of SEQ ID NO: 10

or SEQ D NO: 22,
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16, Aaizolated human monoclonal antibody that binds o hwman OXAGE,
which compriscs a heavy chain compriziog the aming acid sequence of SEQ ID MNOQ: 9

and a light chain comprising the amino acid sequence of SEQ 1D NO: 10.

17. An isolated buman monoelonal antibody that binds to human ONA0R,
which comprizes a heavy chain comprising the aming acid zequenice of SEQ ID MO

21 and a light chain comprising the aming acid sequence of SEQ ID NO: 22,

18. A compasition comprising a binding molecule according ta any one of

claims 1 - 17, and optionally a pharmaccutically acceptable camier.

19. A method of treating cancer in a matunal in ueed thereof, comptising
administering t the maramal a therapeutically effective amount of a binding

molecule according to any one of claime 1 - 17.

20. The method aceording to claim 19, wherein tha cancer is selected from
the group of consisting of breast cancer, prostats cancar, colorectal cancer, lung

cancer, or hematological cancer.

21. A method of preventing cancer in a mammal in need thereof,
comprising adminizicring to the mamnmal a therapeatically effective amount of a

binding molzcule according to any one of claims 1 - 17,
2, A racthod of enhancing an immune rezponze in a mamnial, comprising
admnistering to the mammal a thorapeutically effective amount of a binding molecnle

according to any one of claims 1 - 17.

23, The methad according to any one of claims 19 - 22, wharcin the

binding molecule is a human antibody.

24, The method according to claim 23, whercin the binding molecule is

the human antibiody according to claim 16 or 17.
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25, Anizolated avcleic acid molecule comprising & nucleotide sequence

that encodes a binding molecule aceording to any one of wlaims 1 - 17,

26, The nucleic acid molzonle according to claim 25, comprising a

nucleotide sequence selected frony SEQ 1D Mes: 11, 12, 23, or 24,

27. A veetar comprising the nueleic acid molecunle of claim 25 ar claim 26.
28, The vector sccording to claim 27, further comprising an expression

contral sequence operably linked to the nucleic azid molenule,
29, A hogt cell comprizing the vestor sccording to claim 27 or claim 28,

30. A meathod of indibiting growth of tumar eells, eomprising contacting
the tumor ecllz with a binding moleenle acording to any onz of claimz 1-17 or with a
coraposition comprising 2 binding malecule aécr_:rding to any one of claims 1-17,
wherein the binding molecule is in an amount effective to inhibit the growth of the

tumor cells.
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Figure 1a.
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Figure 2.

Effoct of Cross-Linked Antibody 11D4 on OX40R-
Stimulated Luciferase Activity
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Figure 4,
Antibhody 11D4 Augments Anti-CD3 Induced IL-2
Production By Primary T cells
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Figure 6.
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Figura 10.
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Effects of a Single Injection of Antibody 11D4 on the
Growth of the Prostate Tumor PC-3 in SCID Mice
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Effect of a Single Injection of Antibody 11D4 an the Grovah of the
Braast Tumor BT474 In 3CI0 Mice
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PC33601 Seq Listing_ST25.txt
SEQUENCE LISTING

<110> Pfizer Inc. and Medarex Inc.

<120>. RINLING MOLECZULES T2 THE HUMAMN 0x40 PECEPTOQR
<130> PC33603.

<160> 24

<170> PatentIn version 3.5

<210> 1
<211> 5
<212> PRT
<213> Human
<400> 1
Ser Tyr Ser Met Asn
1 5
<210> 2
- <21l> 17
. <212>  PRT
<213> Human
<400> 2
Tyr Yle Ser Ser Ser Ser Ser The I1e Asp Tyr Ala Asp Ser val Lys
1 5 10 15
Gly
<210> 3
<211> 9
<212> PRT
<213> Human
<400> 3

Glu Ser Gly Trp Tyr Leu Phe Asp Tyr
1 5

<210> 4

<211> 1

. <212>  PRT

- <213>  Human

<400> 4

Arg Ala Ser GIn Gly Ile Ser ser Trp igu Ala
1 5

J

<210> 5
<211> 7
<212> PRT
<213>  Human

<400> 5
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“Ala Ala Ser Ser Leu Gln Ser
1 5 - C(‘

<210> 6
<211> 9
<212> . PRT
<213> Human

<400> 6

GIn GIn Tyr Asn Ser Tyr Pro Pro Thr
1 5

<210> 7
<211> 118
<212> PRT
<213> Human

<400> 7

Glu val Gln Leu val Glu ser Gly Gly Gly Leu val aln Pro aly Gly

(]
i)
-

CSer Leu Arg Leu Zys Ala Ala Ser Gly prhe Thr Phe Zeér Zer Tyr
‘ 20 25 30

5er Met Asn Trp val Arg 61n ala Pro Gly Lys Gy Lew Glu Trp val

35 40 . 45
ser TYr Ile Ser Ser Ser Ser Ser Thr Ile Asp Tyr Ala Asp Ser val
50 55 60

Lys Gly Arg Phe Thr 11e Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr
65 70 75 80

Lew Gl Met Asn Ser Leu Arg Asp Glu Asp Thr Ala val Tyr Tyr Cys

Ala Arg Glu Ser Gly Trp Tyr Leu Phe Asp Tyr Trp Gly GIn oly Thr
100 105 110

Leu val Thr val ser Ser

115
-<210> 8
<211> 107
<212> PRT
<213> Human
<400> 8

Asp Tle GIn Met Thr GIn Ser Pro Ser Ser Lau Ser Ala Ser val Gly
1

1
5 10 15

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser 31n Gly Tle Ser Ser Trp
20 25 30
Page 2



CLeu
Tyr
Ser
65

Glu

Thr

Ala

AW&

Gly

Asp

Phe

<210>
<211>
<212>
<213>

. <400>

Tep Tyr
35

Ala ser

2er Gly

Phe Al=

Gly Gly
100

9

444
PRT
Human

9

“alu val Gl Len

ser

Ala

Leu

L.eu

i

=0

Leu

Met

TYr
50

= Gly

Gin

>
ot

Leu

Arg Leu
20

Asn Trp
35

Ila

W
]
=

Arg Phe

Thr val
115

Pro Cys

val Lys

Gln

o0y

Thr

The

85

Gly

val

(3]
i
=

Thre

ser
85

Gly

a3in

LyS

Law Gl

ASp
70
Tyr

Thr
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s
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Lys
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=
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GIn

Arg A
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Ala

sar

135

Phe
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40
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Ala

Glu
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Leu

G
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105
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Ser

25

a Pro

Letl
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120

Thr

Pr
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ASP

3 Gl

Lys
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90

Ile

3l y
10
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Ile A
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Pro S
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75
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Phe

sr Ala

A
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Thr

Glu

Pro
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Ala
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Fro s
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140
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45

Arg
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Gin

Phe

Leu
45

val

G-] y

125

Ala A

val

Phe

Lt

Tyr

Pro

Glu
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(6]
o

Tyr

aln
110

- val
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95
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15
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Trp
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Gl Yy
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80
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ser Gly Ala teu Thr sSer Gly val His Thr Phe Pro aAla val Leu Sln
‘ 165 170 175

ser Ser Gly Leu Tyr Ser Leu Ser Ser val val The val Pro Ser Ser
180 185 190

Asn Fhe Gly Thr aln Thr Tyr Thr Cys Asn val Asp His Lys Pro Ser
195 200 205

Asn Thr Lys val Asp Lys Thr val Glu Arg Lys Cys Cys val Glu Cys
210 215 22

Pro Pro Cys Pro Ala Pro Pro Val Ala Gly Pro Ser val rhe Leu Phe

225 230 235 240
Pro Pro Lys Pro Lys Asp Thr Lew Met Ile Ser Arg Thr Pro Glu val
45 250 255
Thr cys val val val aAsp val Ser His Glu Asp Pro Glu val Gln Phe
260 265 270

“Asn Trp Tyr val Asp Gly val Glu val Hiz Asn Ala Lys Thr Lys Pro
275 280 285

Arg Glu Glu GIn Phe Asn Ser Thr Phe Arg val val Ser val Leu Thr
2

val val His GTn Asp Trip Leu Asn Gly Lys Glu Tyr Lys Cys Lys val
305 310 315 320
Ser Asn Lys Gly Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser tys Thre

325 330 335

Lys Gly GIn Pro Arg Glu Pro 51n val Tyr Thr Leu FPro Pro Ser Arg
340 345 350

Glu Glu Met Thr Lys Asn GIn val Ser Leu Thr Cys Leu val Lys Gly
355 360 365

Phe Tyr Pro Ser Asp ITe Ala val olu Trp 6lu Ser Asn Gly GIn Pro
375 380

CGlu Asn Asn Tyr Lys Thr Thr Pro Pro Met Lau Asp Ser Asp Gly Ser

385 390 395 400

Phe Phe Leu Tyr Ser tys Leu Thr val Asp Lys Ser Arg Trp 61n Gln
405 410 415

Gly Asn val Pha Ser Cys Zer val Met His Slu Ala Leu His Asn His
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Tyr Thr 6GIn Lys
. 435

<210>
<211>
<212>
<213>

<400> .

10
214
PRT
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10

Asp Tle Gln Met

1

ASp

Leu

Arq

Ala

Ala

50

Gly

Tu Asgp
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Thr
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Al

130
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Thr
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Trp
35
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Phe |
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val
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]
-
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val

Leu

s Glu

195

Ary

Thi
20

val

Trp

Thy

Thv

180

val
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Sar Lew

Thr 31n

Ile Thr

GTn GIn

Ser Leud

Thr Asp
70

a Thr Tyr

85

Gly Thr

= Ile Phe

val Cys

Glu Gln
165
Lew Ser

Thr His

Glu Cys

ser

GIn =

55

rhe

Lys

Pro

L&t
135

Asp A

Agp

Lys A

Gn
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120
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Ala
25
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ASD
185

Leu

Pro Gly Lys

Lys
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Thr

Gln

90

ASp

Asn

Leu

ASp

Tyr

ser
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(
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Pro

 Arg
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140
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Pro

Ala
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=

Ser

Thr

Leu
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Pro

Gly
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430

Ser
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Tyr

val

110

Lys

Ary
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Pro

95

Ala

n
o
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Slu

Leu
175

val

Lys

Gly

3 y

Pro
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Ala
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Ala
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<210> 11
<211> 354
<212> DNA
.<213> Human

"<400> 11
gagatacage tggtggagtc

Lootgrgoay cotolgoatt
CCAgagaagy 9getguagty
gcagaftctg Cgaaggciy
CLacanatya acagcotgan

ggitggtace tottigacta

<210> 12
<211> 321
<212> DNA
<213> Human

<400> 12
gacatcoaga tgacccagle

AtCactigte nogoyantca
gagazagecs ctaagicoct
'aggttcagcg goagtaggatc
gaagatittg caacitatia
gyggaccaagy tggayatcaa
<210> . 13

<211> 5

<212> PRT

<213> Human

<400> 13

ASp Tyr Ala Met His
1 5

<210> 14
<211> 17
<212> PRT
<213> Human

<400> 14

(AL DEGEBDI
cacoticagy
gytticatae
atteacoate
agacgaggac

clggyaccag

toatcctea
Jyggraittagc
gatcratgct
tygozcagat

Crgceaacay

0L s

Iyt
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Ttggtacage Cgggggygts
agotaragea tgaactggot
attagtagta gtagtagtac
Lreagagaca atgocaigad
Agyctotygl atiatitgtyc

ggaaccclygy toaccgtota

cigtotycat ctgtaggaga
agctggttag cotggratca
gratccagit tgcaaagtygy
ttoachctca coatoageadg
cotoocadc

tTaetaatagtt aq

t

cotgagacte
Cogooaggat
catagactac
ctiactghat
gagagaaage

ctCa

ggtoocatca
cotygoagoot

TEtCgygga

Gly Tle Ser Trp Asn Ser Gly Ser Ile Gly Tyr Ala Asp Ser val Lys
1 5 10 15

Gly
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<210> 15

211> 15 C
<212 PRT 4\ .
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<400> 15

Asp GIn ser Thr Ala Asp Tyr Tyr Phe Tyr Tyr Gly Met Asp val
1 5 10 15
1 <210> 16

<211> 11

<212> PRT
<213> Human

<400> 16

Arg Ala Ser Gln Ser val ser Ser Tyr Leu Ala
1 10
<210> 17

<211> 7

<212> PRT
<213> Human

<400> 17

Asp Ala Ser Asn Arg Ala Thr
1 5

<210> 18
<211> 8
<212> PRT

. <213>  Human

" <400> 18

GIn GIn Arg ser Asn Trp Pro Thr
1 5

<210> . 19
<211> 124
<212> PRT
<213> Human
<400> 19

Glu val Gln Leu val Glu Ser 5ly 6ly Gly Leu val sln Fro 6ly Arg
1 5 10 15

Ser Leu Arg Lew Ser Cys Ala Ala Ser 31y Phe Thr Fhe Azp Asp Tyr
20 25 30

Ala Met His Trp val arg GTn Ala Pro Gly Lys Gly Leu Glu Trp val
35 40 45

JSer Gly Ile Ser Trp Asn r aly ser Ile Gly Tyr Ala Asp Ser val

60

viLa
LD
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<213>

<400>
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Ser Lew Arg e
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85
Asp Gln Ser Thr Ala
100
Gly 6In aly Thr Thr
115
20
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PRT
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20
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35
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Ser Gly Thr asp Phe
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val Glu ser
5
Ser Cys Ala
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val Arg G1In

-Ala Met His Trp
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120

Pro
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Ala
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Tyr Tyr
105

Thr val
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Gly Gln
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Leu Thr

5 GIn Gln
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Ser Gly
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Fro
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Tyr Tyr
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Pro e

130

Thre

Thr

Pro £
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Glu Asp Phe
Phe 31y Gln
ser o val rhe
115
Ala Ser val
130
val &ln Trp
145
ser val Thr
Thr Leu Thr
Cys alu val
195
Asn Arg Gly
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<210>
"<211>

23
372

-<212> DNA
<213> Huma
<400> 23
gaagtycago

tostgtgcag
Coagggaadg
gogygactoty
CLgcaantga

agtacagoiy

accgtctect
<210> 24
<211> 318
<212> DNA
<213> Huma
<400> 24

gaaatigLyy

33601 Seq
Ala val Tyr Tyr Zys G1In 3ln Arg
85

Gly Thr Lys val Glu Ile Lys Arg
100 105

e Phe Pro Fro Ser Azp Slu Gln

120
val cys Leu Leu Asn Asn Phe Tyr
135
Lys val Asp Asn Ala Leu GIn Ser
150 155
Glu aln Asp Ser Lys Asp Ser Thr
165 170

Leu Ser Lys Ala Asp Tyr Glu Lys
180 18

Thr His 31n Gly Leu Ser Ser Pro

200

Glu Cys
n
tggtygaglc tgggggagyc ttggltacago
Colohggatt cacctttgat gattatycca
gootggaatg ggictoagot attagttoga

tgaayaygocy
acagholtgayg
attactactt

Ca

n

tgacacagtc

attCaccatc
ayotgagaac

cltactacggt

ToCaglcacc

Sctetoctgea gyyccagtoa gagrgttage

tocagagaca a

acggoctigt

atgiacgtet

Listing_ST25.

Ser Asn
Thr val ¢

Leu Lys Ser
12

Pro Arg Slu
140

Sly Asn Sel
Tyr Ser bLau

His

val Thr Lys

ctggaggre
tgeactygggl

atagtygtay

attactytye

99ygcaagy

Pro Thre
95
Ala Pro
Gly Thr
Ala Lys
c GIn Glu
160
S far
175
Tyr Ala
Ser Phe

cotgagactc
coggcaaget

cataggeotat

s CLCoCTgtat

aaaagatcag

gaccacygtc

ctgtobtigl Clocagggyga aagagocacc
agctacttay colggtacoa acagaaacct
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ggcoaggote Cccagygetoct carctatgat goatdcaaca ggoccactgyg catoccagos

LCageay Cotagagoct

o

aggttcagla goagltgoate tgggacagac tLcactotcs oo
gaagattitiyg cagrttatta chgtcagcay cgtagroaact ggocyacgtt cggocaaguy

ACCaagyrgy aaatcaaa
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MOLECULAS DE UNION AL RECEPTOR OX40 HUMANO

[0001] Esta solicitud reivindica el heneficio de 1
4

[0002] La descripcidén y las reivindicaciones de la

prasente se obtuvieron como rssultado de las actividadas

[0003] La presente descripcidn se re

en particular a anticuerpos Jque se unen al rece

presenta  un  nuevo vy podeross  abordajes  para el

tratamiento del céncer. Los componentes criticos que

cumorales incluyen aumentar la actividad de
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ffector T-cell co-stimulatory molecule 0X40. Nature Rev.
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Tin., 4: 420-431 (2004); Hori, T. Roles o

(0005] E1 veceptor OX40 (OM4A0R) (tambiidn conocido como

)



se exprasa &n las cdlulas T activadas €CD4+., Se han
demostrads cantidades altas Jde células T OX40R+ dentro de

los tumores (linfocitos que infiltran el tumor) y en los

néduleos lin

activacidn de las células T OX-40 sobre los linfocitos

2

que infiltran el tunor y las células de los nddulos

linfadticos drenantes de los pacientes con wmelanoma y

Weinberg, A.D, =t al. EI1 onpromiso del receptor 0Ov-40
receptor in  viveo aumenta la dinmunidad antumcoral. J.

supervivencia cdel cédncer colorrectal humanao se

correlacicona con la expresidn de la molécula

Surg. 183: 512-518 (2002)). Se demostrd en 1o

3
del OX40R in vivo
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[0006] La presente descripcidn proporciona molécula

S
unién aisladas que se unen al OX40R humano, dGue inclu
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molécula de unidn se une al

¥ 1007 M o menos v tiene actividad agonista scbre el

molécula de unidn es un anticuerpo monoclonal humano se
icamente 2l OY40R humance con wna I de 100 nM o
menos.

[0007] La presente descripcidin también proporciona una

algunas realizaciones, la molécula de unién es ails a

anticuerpe monoclonal humano de OX40R o une de  sus
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agentes inmunoterapéuticos Yy agentes terapéuticos

[0008] La presente descripcidn ademds proporciona métodos

mamifero, que conprende administrar al mani

cantidad terapéuticamente efectiva de una nmolécula de

unidén o una composicién que conmprands una molécula de
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le unidn usada en los métodos es un anticuerpo monoclonal
hvmano de OX40R o uno de sus fragmentos de unidn al

antigeno.

[0009] La presente descripcidédn ademds proporciona  las
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los métados de
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[0017] La Figura 7 muestra las curvas de unidén de

saturacidn con =1 anticuerpo 1104 usando PBEMC humanos de

1
[

17 dadores estimulados con anti-CD3 y anti-CD23:

de de una inyeccidn Gnica del anticuerpo 11D4 schre el

crecimiento del tumcr de préstata PC-3 en ratones SCID;
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[0023] La FPigura 13 es un grafico gue nuesira :

de anticuerpo 11D4 sobre el crecimiento del cavcinoma de

colon LOVO en ratones 3CID 25 dias después de la

[0024] La Figura 14 es un grafico gue muestra el csfecto



[0026]) El1 término "agonista" se refiere a una molicula de

=

ine en la presente, que después de la

promueve o induce la expresidn del OX40R.
[0027] EL término "anticuerpo" se re
de immunoglobulina gue normalinenite estd compuesta de dos
parzs idénticos de cadsnas polipeptidicas, cada par que

tiene una cadena "liviana" (L) y una “pesada" (H). Las

cadenas livianas humanas se ¢clasifican como cadenas

i
clasifican como mu, delta, gamma, alpha, o epsilon, v
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regién constante de cadana pesada. La regidén constante de

cadzana pesada =std compuesta de tres dominios CH1, CH2

L<

CH2. Cade cadezna liviana estd compussta de una regién

da en la presente Como



LCVE o Vi) y una regidn constante de cadena liviana. La
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dominic, Cp. Las regiones constantes de los anticuerpos
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gue es parte de un mulitimerco de anticuerpos (una forma

esté unido o fijado o asociado de otro mods en forma

o anticuerpo. Ademds, el

particular de producir anticuerpcos. Por ejemplo, incluye,

entre otros, anticuerpos recombinantes, anticuerpos

(w)
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une el anticuerpo y comprende la secuencia de amincidcidos

contenido en el derivado de anticuerpo puede ser un
anticuerpe de longitud compleia, o puede ser cualquier
porcién o porciones de anticuerpoe Jde longitud completa.
na molé&cula

a. Los ejemplos de entidades
noleculares adicionales incluyen Jrupos quimicos,
amincdcidos, péptidos, proteinas (tales como enzimas,
uerpos), y conpuestos quimicos. La entidad molecular

cional puede tener cualguier utilidad, tal como para

adicional por acoplamiento guimico, fusiédn genetica,

anticuerpos humanizados, vy moléculas que derivan de las
modificaciones de las secuencias de amincécidos de un

anticuserpo e 0¥40R, tales COomno sustituciones

[0029] El t<érminc "fragmento de unidn al ancicuerpo”" de
k

anticuerpo” también akarca la porcidn de un anticusrpo

gue es parte de una mnolécula mayor formada por  la
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, covalente de la porcidn del

z

adicionales incluyen amincécidos, péptidos, o proteinas,

)

(Kipriyanov et al., (1995) Anticuerpos humanos y
Hybridemas 6:92-101), un residuo de cisteina, un péptido

marcador o una marca polihisdtidina C-terminal, gue se&

0
[0030] El términoe "molécula de unién"  abarca (1)
anticuerpo, (2) fragmento de unidén al anticuerpo de un
anticuerpo, y (3) dervivado de un anticuerpo, cada uno

[0021] El término "se uinns 2l OX40R™ o "unidén a OQX40R" =ze
iere a la unién de una molécula de unidn, como se

define en la presente, al O¥40R en un ensayo in vitro,

tal como un ensayo BlAcore., Unidn significa una afinidad

anticuerpo Jque comprende  secuencias  de  aminocéacidos
derivadas de dos o mids anticuerpos di

mads anticuerpos diferentes pueden ser de igual especie o

nen propiedades guimica:
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aminoAcidos tienen

(por
ejemplo, carga o hidrofobicidad). Los ejemplos de grupos

de amincdcidos que tienen  cadenas laterale: con
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e isoleucina; 2) cadenas laterales CoOn hidrozilao

iere a la parte de& un
paz Jde univse especificamente a un

anticuerpa, o receptor de cilulas T, o gue interactia de
Ly It 4

_——

otro modo con una molécula. "Epitope” también es conocido
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generalmente consiste en grupos de moléculas guimicame

tensioactivas tales como cadenas laterales de amincacidos
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que se& unan competitivamente entre si, es decir, los
anticuerpos compiten por la unidn al antigeno. Un proceso
de alto rendimiento pera

la hase de competicidén cruzada se  describe en  la

secuencias de nucleditidos de los  genes y  sagmentos
génicos del anticuerpo ya gue e3tos s& pasan de padrss a
hijos por medios de las células germinales. La secuencia

nucledtidos que codifican anticuerpos en las células B

maduras que  han sido  alteradas PO sventos de
) .2 . o Ak . e R ]
recombinacién & hipermutacidén durants &1 cursc de la

que  se  pueden producir  cilertas nodificaciones en

generaciones sucesivas debido a mutaciones o influencias

ambientales, dicha progenie puede no ser idéntica a la

célula progenitora, pero aln se incluyen en &l alcance

producidas en un ratdn el una c&lula de ra

hibridoma derivado e una cé&lula e ratén. Los

de maneras conocidas en el arte.



12

lakboratorio tales como ratas, ratones, simios y cobayos;
animales domésticos tales como Jatos, perros, conejos,

vacunos, ovejas, cabras, caballos y cerdos; y animales

-~ —~ 4

respecto al ADN gendmico, el término "aislado" incluye
las moléculas de Acide nucleico gque estdn separadas del

Cromosoma COon

{
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iancia de plasmdn super

zma BTIA

interaccidn anticuerpo-antigeno particular,

velocidad de disociaci

1—

resonancia de plasmdn superficia

[0044] Los términos "receptor de OX40" y "C

en forma indistinta en la presente solicitu

el OX40R humano, asi

cspecies homdlogas. Por consiguien

se  puede

CORE™. Un procedimients de ensayo mediants 2l

describs en la
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, oy ejenplo usando el
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también =& pueden unir al OX40R de las especies

liferentes del hombre. En otros caszos, las moliculas de

g = LAt = QAN ¥ 1

reactividad cruzada.
[0045] E1 término "se une especificamente al OH40R

(D\
_CZ
o

humanao” con referencia a la interaccidén de una mol
de unién, por ejemplo, un anticuerpo, con el conpafiero de
unién, por ejemplo, un antigeno, significa que la Kp de
una molécnla de unidén parva unirse al CD40, CDL27 o CD271

es mas dz 100 veces la [p para su unidn al OZ40R humano,

[004G6] EL término "vector" se refisre a una molécula de

dcido nucleico capaz de transportar otra molécula de
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de expresidén de ADN o ARN desnudo, vectorss dz cbdsmico o

G,

introducen (por ejemplo, vectores bacterianos Jgue tienen
eros) . Algunos vectores se pueden integrar en el
genoma de una <¢élula huésped después de la introduccidn

en la cé&lula huésped, vy de este modoe se replican junto

ocperativamente, y en <consscusncia s& pueden Jdenciminar
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convenciconales y sus abreviaturas siguen el uso

convencionale Immunology - A Synthesis (2nd Edicidén, E.S.



15

Golub y D.R. Gren, EBdz., Sinausr Asscciatzs, Sundzrland,

MA, (1991)).

[4C] Moléculas de unidén que se unen al OX40R humano

[49] La presente descripcidén proporciona mnoliculas de

uniédn aisladas que se unen al OX40R humano, Jque incluyen

(V]
—
-

nicuerpos de OX40R ragmentos de unidn al antigeno de
los anticuerpos de OX40R, y derivados de los anticusrpos

ds OZ40R. Las molécula de unidn sz caracterizan por al

menss una de las siguientes propiledades funcionales: (a)

(b) tienen actividad agonista sobre 1 O¥40R humanc; (c)

duccién de IL-2 por las células
:
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T humanas aisladas; (g) son capaces de aumentar la

moléculas de unidn se unen al OX40R humano con una Kp de
1 = 1077 M o menos, o 1 = 10° M o menos, o 5 = 1 = 107° M
¢ menos

(

0050] Anticuerpos de OX40R humano
[0051] En algunos primeros aspecios, la presente
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11D4. La secuencia de amincédcidos de la cadzna pesada y
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liviana. Los alotipos del anticuerpo 11D4 son G2 (n-) para
la cadsna pesada y a2 para la cadena liviana. Las

maduras derivan de la traduccidn conceptual de las

en la cadena pesada o cadena liviana, pero contisne una

[0052] Otrxo anticuerpo ilustrativo de la descripcién es
zl anticuerpo monoclonal humano 18D8. La secuencia de

amincdcidos de la

[0053] Dade que 11D4 vy 18D8 se unen al OQX40R, las
secuencias de Vg vy Vy de cada uno de ellos se pueden
"mezclar y aparear" con otros anticuerpeos de OX40R para
crear anticuerpos  adicionales. La  unidén  de dichos

ezaminar usando los ensayos de unidn conocidos en el
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del anticuerpo 11D4 o 18DS

cadena pesada qus comprande una secuancia de amincicidos

cadena liviana que comprende una secuencia de aminodcidos

[0055] En otro aspecto, la dJdescripcidén proporcicona

"

jidén

&

anticuerpos gque comprenden CDR1, CDR2 y CDR2Z ds la re
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mincédcidos de Vy de CDR1, Vy de CDR2, y Vy de CDR2 de
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CDhR1, Vp de CDR2, y V, de CDRI dzl anticusrps 11D4 se
muestra &n las SEC ID NOs: 4, 5, y 6, raspectivanente. La
secuencia de amincadcidos de Vy de CDR1, Vy de CDR2, y Vy
dz CDRZ dzl anticuesrpoe 13D8 se musstra en las 3SEC ID NOs:
1

3, 14, 3 15, respectivamente. La secuencia de

\NX
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idos de la Vp de CDR1, V. de CDR2, y Vi de CDR3 del
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[0056] Dado que 11D4 vy 18D8 se unen al OX40R humano y gue

CDR2 y CDR2 s& pueden "mezclar y aparear”
para crear anticuerpos de OM40R adicicnales. Por ejemplo,
las CDR de diferentes anticuszrpos de O{40R  se pusdan

mezclar y aparear, si hien cada anticusrpo normdlmente

ejemplo, ELISA, andlisis Biacore). En un caso, cuando se

particular normalnente estd reenmplazada con secuencias de

secuencias de la regidén de CDR Vy y/o Vp <on secuencias

tructuralinentce similares a parcir de las secusncias de



.

19

[0057] For consiguisnte, en algunss rsalizaciones, la

descripcidn  proporcicna (1) un  anticuerpo monoclonal
aislado que cemprende al menos una CDR sesleccicnada de la
w de CDR1l, Vy de CDR2, o Vy de CDR3 del anticuerpo 11D4 o

. En algunas

proporciona un anticuerpo  monoclonal aisladao que

proporciona un ancicuery
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CDR1 que comprende la secuencia de amincdcidos de la SEC

istituciones conservadoras de amincécidos; y una Vy de

descripcidn proporciona un anticuerpo monoclonal aisladc

que comprende al menos una CDR selecciconada de: una Vy de

CDR1 que comprende la secuencia de amincicidos de la SEC
ID NOs: 4 o 16 o una secuencia que difiere de la SEC ID

NOs: 4 o 16 con 1
de amincédcidos; una Vg de

de aminocdcidos de la S3EC

sustitucicnes conservadoras de amincdcidos; y una Vp de

CDR3Z que comprende la secusncia de amincdcidos de la SEC
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ID NOs: 6 o 18 o una secuencia gue di

NOs: 6 o 18 con 1, 2, 3, o 4 sustituciones conservadoras
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[0029] En algunos casos, se escinds la lisina C-terminal
de la cadena pesada de un anticuerpo de O¥40R (Harris R.
smatography, 705: 129-124  (1995)). Las

cadenas pesada y/o liviana de los anticuerpos dz O¥40R

[0060] Se pusden detarvminar las clases (por ejemplo, IgG,
IgM, IgE, IghA, o IgD) y subalases (por ejemplo, IgGl,

IgG2, IgGZ, o I4gG4) de los anticuesrpos de OH4AOR por
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subclases de las inmunogleobulinas y determinacidén de 1

descripcidén proporciona un método para convertir la clase

o subclas de un anticuerpo de OX40R a otra clase o

]

subclase. En  algunos casos, una mnolécula de  4Acido

nucleico gue codi
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secuencias que codi izla usando métodos

a
el arte. La molécula de &cido nucleico

,
conoclidos &1

vencia de Acidos
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ica una Cp @ Cy de wuna clase o
ubclase de dinmunoglobulina deseada. Esto 32 pusde
obtener usando un vector ¢ molécula de adcido nucleico Jue
conprendes  una cadena Cp o Cy, coms 32 describid

antsriorments. Por ejenplo, un anticuerpo ds OY40P que
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walmente IgM se puede cambia

IgG. Ademds, s= pusede usar el cambkic dz class para

IgGl a IgG2. Otro método de producic un anticuer

conprende un isctipo desezado comprends las cetapas de

)
[
l_l
=h
l_!
Cr
Q
b
=]
(X1
Q
al}
l—a
o
-]
[¢3)

aislamiento de un Acido nucleico gue co

aislamiento de la secuencia que codifica la regidn Vg,

~ (EpR—

v de la secuencia Vi que codil

qus codifica un dominio constante de cadena pesada del

de cadena liviana y la

)

ragnento de unidén al anticuerpo se selecciona de: (1)

una cadena liviana de un a

wticuerpo de OX40R; (2) a

cadena pesada de un anticuerpo de OX40R; (2) una rsgidn
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realizaciones particulares, la descripcidn proporciona un

fragmento de unidn al anticuerpo de anticusrpo 11D4 o

ragmento  de  Fab, un fragmen
te en los dominicos de Vi, Vg, Cp ¥y
ragmenco bivalante
que comprende dos fragmentos Fab unidos por un puente

disulfuro en la regidn bisagra; (iii) un fragmento de Id

Fv gue consiste en los dominicos Vp y Vg de un hrazo dnice
ragmentos JdAkL  (Ward <t al.,

v
(1989) Nature 341:544-54¢6) gque consiste en un dominiao

comprender dos o mds fragmentos més cortos, sean de la

nisma cadena sesada o misma  cadena liviar

anticuerpo, tales como los fragmentos Fab

s
Estas tankién se pueden obtener wmediante técnicas de ADN
recombinante, que se describen en la presente.

(0062] Derivados de anticuerpo
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csténdares conocidas en el arte, tales como mutagénssis
dirigida al sitio y mutagénesis mediada poxr PCR y puszde

les.

c
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comprender
[0066] incluyen
sustituciones, inserciones, sSupresiones ) sus
combinaciones, de uno o mas aminocacidos de un anticusrpo

de OX40R. En algunas realizaciones, el Jderivado del

amincédcidos de las CDR de la cadena pesada y/o una

ustitucidn de amincécido en la CDR de la cadena liviana.

O T R ]~ - e -y ~] - - LA AL, R P P £ cm -
respecto de la secuencia de amincédcidos de la linea

una © mas de germinal de
la regidn CDR2 de la cadena pesada. En otra realizacidn

posiciones que las sustituciones respecto de la linea

o méds cisteinas de un anticuerpo por otro residuo, tal
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anticuerpo se  obiiene de modo conveniente por  la
alteracidén de la secuencia de amincicidos de modo que

esta contenga una o més de las secuenclas tripept

exposicidn del anticuerpo a un compuesto, tal como dcido

criflucronetansulidnico, o un compuesto eguivalente. Este
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“n de la mayoria o todos los

azlcarss excepto ¢l azncar ligador (N-acetilglucosamina o

N-acetilgalactosamina), mientras ¢ue deja =1 anticusrpo
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pegilacidén, procesamiento proteclitico, £fosforilacidn,

ligados a una antidad
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los o proteinas y agente © marcas de deteccidén., Los

farmacéduticos Jus  se
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puaden ligar a uvn anticuerp:

citotdzicos u otroes agsntas tsrapsucicos del céncar e

Lsdtopos radiactivos. Los ejenplos especi

péptidas o proteinas que se pueden ligar a un anticuerpo
nhilcuerpos, que pueden ser el mismo

icuerpo diferente., Los

[

a
anticuerpo de OH40R o un  an
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daxr
dominios de unidén de metal, y marcas del epitops. En

o diferentes, es decir, estos pueden ser nmultimeros de

través de la agregacidn natural de los anticuerpos. Por

cjenplo, algin porcentaje de preparvacior

homodimneras de

pueden
écnicas de ligamiento duimico conocidas en el arte,

t
tales como mediante el uso de agentes de entrecruzamiento
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adecunados incluyen los que son heterobil
tienen dos grupos reactivos claramente separados por un

u
CDR de un anticueroe de un animal no humnans, tal <como
ratdn o vata. En otro ejemplo, todas las CDR del
anticusrpoe Jquimérico derivan de los Anticuerpos de OHAOR

s. En otro ejemplo, las CDR de més de un anticuerpo
de OX40R humano se combinan en un anticuerpo quimérico.
Ademas, un anticuerpo quinérico puede comprender  1as
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ntes. Los anticuerpos quiméricos 32 pueden

concocidoes en el
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verpos de cadena simple, diacuerpos, anticuerpos ds

dominio nanocuerpos Yy  unicuerpos. Un "anticuerpoe de

ple’ (scPv) consiste ein una cadena

polipeptidica simple que comprencde un dominio Vg ligado a

en donde el minio Vp y €l dominioc Vy se
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apareain  para formar una molécula monovalsante Bl
anticusrpo de cadena simple 32 pueds preparar de acverdo

Bird
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comprends una regidn variable de cadena pesada conectad
a una regldén variable de cadena liviana en la misma

cadena polipeptidica conectada por un péptide ligadorn
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an entre si pero sino Col los dominios
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par
complementarios de la otra <cadena para formar una
nolécula biespeci

son conacidos en el arte (Ver, por sjemplo, H

(1994) Structure 2:1121-1122). Lo

anticuerpos de  Jdominic (dAbs) son  pecguefas  unidades

ticuerpos. Los anticuerpos de

anticuverpos de dominic y sus métodos de produccidn son

conocidos en el arte (ver, por ejemplo, P
estadounidenses Nos. 6.291.158; 6€.582.

6.172.197; 6.696.245; Patentes sguropsas 0263624 &
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lerivan de las cadesnas pssadas de un anticuerpo. Un
nanocuerpo  normalmente comprends  un  dominio variable
simple y dos dominios constances (CHZ
capacidad de unirse al antigeno del anticuerpoe original.

T e~

Los nanocuerpos se pueden preparar por mnétodos conocidos

e (Ver, por ejenplo, Patente sstadounidense No.

a
¢.765.087, Patente estadounidenze  No. 5.038.254, WO
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[0073] Métodos de producir las moléculas de unidén

[0074] Las moléculas de unidn descriptas en la presente
se pueden producir por técnicas conocidas en el arte, Jue

incluyen la metodologia de anticuerpo nonaclonal

cédlulas somaticas estandar de Nohler y Milstein (Nature
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[0076] La descripcidn también proporciona un método para
obtener anticuerpos de O¥40R o sus fragmentos de uniédn al
antigeno, que comprends inmunizar un animal no humano que
comprende el locus de la inmunoglobulina humana con un
antigeno de OX40R, y aislar el anticuerpo del animal
inmunizado o de las c¢élulas derivadas del animal
inmunizado.

[0077] Los ejemplos de animales no humanos adecuados
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omo  HuMAL de rvatdn, M de ratéin, TC de ratones" vy
- ™ o - ) e P, DR . ~maa e s
Zenomouse . El HuMAL de rvatdn (Medarex, Inc.) contlane

los minilocus del gen de  inmunoglobulina humana que

cobulina humana de
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cadena pesada (p y y) y cadena liviana = humanas no
25 que
inactivan los locus de la cadena p y kv enddgenos (ver por
ejempla, Lonkerg, et al. (1994) Naturse 263: 356-559). Por

consiguiente, los ratones Jque exhiben expresidn raducida
’ k

los  transgenes de cadena pesada  y liviana humana

introducidos experimentan cambio de clase vy mutacidén
somdtica para generar ancicuerpos monoclonalezs  IgGx

humancs de alta afinidad (Ver, por ejenplo, Harding, F. y
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N.¥Y. Acad. Sci. 764:526-546). La

preparacién vy uso del HuMAb Mouse®, y las modificaciones

al. (1996) Nature PRiotechnology 14: 345-351) . Los

con  datalle en WO 02/42472., E1  Yenomouse o (Abgeni:z,

Inc.) contiene g¢grandes fragmentos de los locus de la

manipulados genéticamente Jque portan un transcromosoma de

cadena pesade humana y un  transcromosoma  de  cadena
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=Y

inmunizacidén  del animal puede zer O¥40R aislado y/o

zrencia un O¥40R humanc. Einn una

ertracelular d=2l

cpuede realizar por cualguier método adacuado conocido en
2

Lakorataory Manual, New York: Cold Spring Harbhor Press,

1990). Los métodos particulares para ilnmunizar animales

L)

no humanos tales como ratones, ratas, ovejas, cabras,
dos, vacunos y caballos son bien conocidos en el arte
(Ver, por  ejemplc, Harlow y Lane (1990); Patenta
estadounidense No. 5.994.619). El ejemplo proporciona un
métodos para inmunizar ratones HuMab.

[0079] Después de la inmunizacidén del animal con un

a
obtener una fraccidn de immunoglobulina del suero o los
icuerpos de OX40R se pueden purificar del suero.

t
[0060] Los anticuerpos Jde  OX40R  también se pueden

las productoras de
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compuestos carcinogénicos o nutantces, fusiconarlas con una

orimar  hibridomas innortalizados productores de
anticuerpos., Las células de mieloma con preferencia no
an polipéptidos de 1la 'umUuuglubLllna (una linea

S
analizan usando el antigeno 0X40 (por ejenplo, el OH4O0R,

andlisis inicial se¢ puede realizar

[0081] Las células productoras del anticuerpo de OX40R,
por ejenmplo, los hibridomas, se seleccidén, clonan vy

(%3
(e}
9]
+
n
I
:_! -
O
5
=
O
prs
xd
N
D
o
o]
o
[_l
[_J -
™
o
P}

s
)
=
)
L
(il
t
dr
v—«
=

-
i
l_l
QD
[¥]

caracteristicas descables, gque incluyen cracimisnta

[N
Il

anticuerpo deseables, gue se describen a continuacién.

Los hibridomas se pueden expandir in vivo en animales

célula gue produce un anticuerpo monoclonal

antigeno, que  comprende; (a) inmunizar un animal
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humano con un  antigeno de OX40R; (b)
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anticuerpo del animal; vy (d) inmortalizar las células
productoras de anticuerpo. En una realizacidn, 21 mé&todo

ademéds comprende (e) crear poblaciones monoclonales

individuales de las células inmortalizadas productoras de

lulascélulas

aIn

anticuerpos; y (£) analizar las s

calizadas productoras de anticuerpos gue producen el

[0083] Acido nucleicos, vectores, células huésped y

métodos recombinantes de producir anticuerpos 0X40R

[0084] Otro aspecte de la descripcién proporciona una
molécula de &cide nucleico aisladoe que codifica  1la
secuencia de aminocdcidos de la una molécula de unidn que

ge une al O¥40FR humano. La secuencia des aminoédcidos

a
CDR, una secuencia que conprends uno, dos o tres CDR, o

Y
—
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u
liviana, o puede ser una cadena pesada o cader
de longitud  completa. En algunas  realizaciones, la
molécula de Acido nucleico  codi

anmincécidos gue comprende (1) una regidn CDR3, en

a
cadena pesada o regidn variable de una cadena liviana de

anticuerpas 11D4 o 18D8; o (3) una cadena pesada o una
cadena liviana de los anticuerpos 11D4 o 18D8. En otras
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realizacicnes, la molécula de acido nu

polipéptide que comprende una secuencia de aminocdcidos

'

eleccionada del grupo que consiste en las SEC ID NOs: 1,

3, 4, 5, ¢, 7, 8, 9, 10, 13, 14, 15, 16, 17, 18, 19,
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lascripcidén  se puede ohtener de cualguisr fuente gue
produce un anticuerpo de 0X40R. El ARNm dal anticusipo de

células productoras de OH40R se pusdes aislar por técnicas

esténdares, clonar y/o amplificar usando PCR y técnicas
de construccidn Jde bibliotecas, vy analizar usando

protocolos esténdares para obtencsr las moléculas de acido
nucleico que codifican la secuencia de amincdcidos de un
verpo ds OH40R. E1 ARNm se puede usar para producic
ADNc para usar en la reaccidn en cadena de la polimerasa
(PCR) o clonacién de ADNc de los genes del anticusrpo. En
una vealizacidn, la wmolécula de acido nucleico se obhtiene
de un hibridoma Jgue expresa un anticusrpo de 0HAOR,
e, con preferencia un hibridoma que
ula

tiene como wvno de sus compafieros de

inmunoglubu1 humana. En otra realizacidn, el hibridomna
usidn de una molécula de &dcido nucleics

nucleico gue codifica la cadena liviana de un anticuerpo
1

de &cido nucleico que codifica la regidén variable de la
cadena liviana con una nmolécula de acido nucleico que

codifica una regidn constante de una cadena liviana. Las
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Vg v Vi se pueden convertir en genes de anticuerpo de

cadena nesada 3 constantes cle cadena livianas
_\/ ’

respecitivamente de modo oque =1 segmento Vg esta unido
I8 ’ | 8| H

de é&cidos nucleicos que

anticuerpo de longitud completa por ligamient

ejenploe, ligando las moléculas de 4Acidos nucleicos que

nucleico gue codifica una cadena Cy mediante

» que codifican las cadenas

Ppara exprasar en forma recombinantes grandes cantidadss de
anticueripos de OX40R, como e describe mis adelante. Las

producir  otras wmoléculas de unidn  provistas por la
descripcidn, tales COMS anticuerpos quiméricos,

anticuerpo dz cadensa simple, inmuncadhesinas, diacuerpos,
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anticuerpos mutados y devivados de anticuerpos, como se
descrike en otra parte de la presente. En  una
realizacidi 2e uza una molicula de Adcido nucleico como

sonda o cehador de PCR para las secusncias ezzspecificas
del anticuerpo. Por ejemplo, se puedse usar una sonda de
dcido de mwolécula de Acido  nucleico  an métodos

diagndsticos o un cebador de PCR de moléicula ds Acido

nucleico para amplificar regiones del ADN gue se podria

7]

usar, entre otros, para aislar las secuencias des Acidos
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nucleicos para usar en la producci
ariables de los anticuerpos de OX40R.,
[0088] Una vez que se obtienen las moléculas de ADN que

codifican los segmentos de Vy y Vp de un anticusrpo de

e

ejemplo, para convertir los genes de la regidn variable

en genes de la  cadena del anticuerpo  de  longiitud
completa, a genes del fragmento Fakb o un gen de scFv. En

estas manipulacicnes, una ncolécula de ADN gue codifica Vi

o Vy estid unida operativamente a otrva moldcula de ADN que

de un anticuerpo o un ligador flexible. El término "unido
operativamente," como se usa sn éste contexio, significa
n de modo tal que las

secuencias de amincAcidos codificadas por las moléculas

[00€88])] La molécula ds ADN aislada gque codifica la ragidn
Vg se pusde convertir en una gen de cadena pesada de
longitud completa por unidn operativa de la molécula de

ADN que codifica Vy a otra molécula de ADN que codifica

JOVL UL ISR S A e

las ragiones constantes de cedena pesada (CHL, CH2 vy

CH3). Las sécuencias de los genes de la regidn constante

de cadena pesada son conocidos en el arte (var, porv
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No. 91-3242) vy fragmentos de ADN gus akarcan estas
P

constante de IgGl puede ser cualguiera de los diversos

alelos o alotipos conocidos gque se  producen  entre

Para un gel del fragmento Falb de cadena pesada, <1 ADN

que codificador de Vy puede estar unido operativamente a

otra molécula de ADN  que codifica  solo la  regiédn

[0090] La mcolécula de ADN aislada que codi:

de cadena liviana de
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regién constante lkappa puede  ser  cualguiera  de  los

diversos alelos conocidos que se  producen antre
individuos diferentes, cales como Inv(l), Inv(2), ¥y

v
Inv(3). La regién constante lanbda puede dervivar de

ambda.
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[0091] Para crear un Jgen sctv, los fragmentos de ADN gue

)

codifican Vy y Vp estédn unidos operativamente a otrc
fragmente que codifica un ligadeoer flexible, por ejemplo,
que codifice la secuencia de aminodcidos (Gly4 -Ser)3, de
modo  que las secusncias de Vy y Vy, s& puedan sipresar
como  una pro
regiones Vy v VH unidas por &l ligador flsxzikle (Ver por

anticusrpo de cadena simple puede ser monovalent

t
[0092] En otro aspecto, la presente descripcidn
proporciona un vector, que comprende una molécula de

dcido nucleico descripta antericrmente en la presente. La

molé&cula de Acido nucleico puede codificar una porcidn de

una cadena liviana o cadena pesada (tal como una CDR o

molécula de unidn, una wmolécula de ADN que codifica una
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molécula de unidén parcial o de longitud completa se

inserta en un vector de expresidn de modo gque la molécula

de ADN esté unida operativaments a las secuencias de
control de  la  transcripeidn  y  traduccidén., En  este
v, 2l término "unido oparativaments" signi
la molécula de ADN estd ligada en un vector Jde modo Jue

as secuencias de control de transcripcidén v traduccidn
E

molécula de ADN. El vector de expresidn y las secuenclas
de control de la sxpresidén se eligen por ssr conmpatibles

de planta tales como virus del mosaico de coliflor, viru
del mosaico de tabaco, cdsmidos, episomas derivados de

YAC y EBV. La molécula de ADN gque codifica la secuencia

de amincdcidos de la cadena liviana y la molécula de ADN

apropiados manipulados genédticamente de modo que se pusda
insertar y expresar cualguier secuencia de Vg o Vi. E1
vector de expresidn también puede codificar un péptideo
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huédsped. L1 ADN que codifica la secuencia d

de una cadena ds anu;,Ucha se pueds clonar

extreme amino terminal de la secuencia de ar

codifica la secuencia de aminocdcidos de un

cxpresidén Jde los ganss de la cadena del ant

s aminnmicidos

2n &l vector

u
[0094] Ademéds de la secuencia de Acidos nucleicos que

anticuerpo de

rpo), las vectores de
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célula huésped. El disefico del vector de expresidn, que

P
(AdMLP) ), de polioma y promotores potentes

tales como promotores de inmunoglobulina nat
P

de la célula
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secusncias adicionales, talss como las secuencias que

seleccién/anplificacidn  con  mnetotrexato), el gen de

neomicina f£osao
el gen de glutamato sintetasa. El disefio del vector de

expresidn, que incluys la seleccidn dz  s3cuencias

nivel dessado de expresidén de proteina y demds. Las

mnoléculas de &dcido nucleico que codifica moléculas de

célula huésped adecuada para la produccidn recombinante
de una molécula de unidén., Unea cé&lula huésped adecuada se

a4

ransgforma con uno o mAs vectores de expresidn que porta

de amincicidos de una molécula de unidén de modo
y, normalmente, se¢ secreta en el medio en el que se
cultiva la célula huésped y de dichos medio se puede
recuperar la secuencia de aminocAcidos. La transformacidn
de las células huéspad se puede llevar a cabo por

valquizra de los métodos adecuado conocidda
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[0096] La célula huésped puede ser una célula de

mamiferce, insecto, planta, bacteria o levadura. Los
egjemplos de lineas celulares de mamifsro adecuadas cono

(0097] Las secusncias de amincdcidos de una molécula de

provistas en la presente, o que conprendean las secusncias
d

proporciona un método para producir un  anticuerpo de

O¥X40R o su fragments de wnidn al anticuerpo usando
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de este, y (d) abtener el anticusrpo del fago. Un ejemplo
comprende 21 paso de: (a) inmunizar un animal no humano
1a humana <on

que comprende los locus de la innunoglokmli

OX40R o una de sus porcionss antigénicas para crear una
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(e), amplificar el ADNc; vy (f) insertar &l ADNc en un
agos de modo qgus los anticuerpos

recombinances de
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se usa un anticusrpo Jde OH40R humano como se des:
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arte, tales como métodos de impresidn de huellas del

epitope descriptos en WO 93/06213. Las hkiblictecas de
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de sclv 3¢ preparan y analizan como s2 describes en WC

32/01047, McCafferty et al., Nature 348:552-554 (1990); vy
5

Griffiths et al., EMBO  J. 12:725-734 (1993). La
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ejemnplo, del genoma del
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terapéutico, pero también puede ser una cantidad menor.

aproximadamente 99 por ciento, de
aproximadamente 0,1 por ciento a aproximadamente 70 por

ciento, o) de aproximadamen
la forma de dosis.

[0108] Ademds de la molécula de unidn, se pueden incluir

une o mds agentes terapéuticos adicionales en  la

seleccionado

}_1
=
@]
l_l
c
l_l -
(&N
C
(T
]
l_l
Y]
Q
(]
E%
U
(&)
n
l_l -
@]
I_J -
n
i
c
1
'_.4
0]
n
D
=

acuerdo con numeroscos factores, tales como <l agente vy

liberacidén desecada

N
=
g
a
I~
Q
[§]
o
O
=
I_V\
0n
(w0
l_l-
(9]
1]
N
e}
[3)]
I~
'
=
[a]]
0
[}
5y
I_V
o
On
i
=
I_V
(]
[a}]
6)]

La cantidad del agsnte terapéuniico adicional en una

qus produce un &

una cantidad menor.



48

[0109] Uso de las moléculas de unidén y las composiciones

farmacéuticas

[0110] Las meléculas de unidén y las composiciones

farmacéuticas qus comprendsn una molécula  de  wunidn

provista por la presente descripcidn son 0tiles para
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[0111] En unm aspecto particular, se proporcionar

para mejorar la respuesta imnmune en un mamifer
C

csctiva de  una molécula de uniédn
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supervivencia de aninales portadores de tunor, produccidn
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(0112] En otrao aspecto pariticular, la presente
descripcidn proporciona un wmétodo de tratar céncer en un

mamiferc, que comprende administrar al mamifero una
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es el ser humano, el ser humano pueds advertir aumento de

vigor o vitalidad o disminucidén de dolor como sintomas

civa, el nédico
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tales COTD recuentos cde leucocitos, recuento de
eritorciteos, recuento Jde  plaguetas, velocidad  de
sedimentacidén eritrocitaria y varios niveles de enzimas.
En forma adicional, =l mwédico puede obhservar una

reduccidn del marcador tumoral detectable.

evaluar la mejora objstiva, tales <

prushas de resonancia magnética nuclesar y prushas emisidn
realizacién adiciconal la molécula de unidn es anticusrpo
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ejemplo, o de otro modo. El términoe también abarca tratar

realizaciédn adicional la molécula de unidn es an

11D4 o 18D8, o un fragmento de uvnidn al anticuerpo de

cualquier anticuerpo. En una realizacidn adicional, el
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alveclares, adenoma bhronquial, amartoma condrom
cancerosa), y sarcoma (canceroso); céncer de corazdn tal
séncersg ds hueso
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comd mixzcma, f£ibromas, y rhabdomicomas
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tales como osteccondromas, condromas, condroblastomas,
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fibromas condromizoides, oztsomas osteoldes, Ltunore:

células gigantes, condrosarcoma, imielaomna maltiple,
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meduloklastomnas, cordoma, Schwannomas

aringomas, cordomas,
germinomnas teratonas, cuistes Jdermoides y  anglomas;
ales comoe leiomiona,

roinoma epildermcoide, adenccarcinoma, lelomicsavcoma,

cdnceres hepdticos tales como adenomas hepatocelulares,

angiosarvcoma; cénceres de rifidn tales como adenocarcinoma

mielomonocitica), levcemnia lin

ejenplo, gsindrome  de  Sezary vy leucemia de células

mielégena, granulocitice), linfows de Hodgkin, linfoma no
Hodgkin linfoma de células B, micosis fungoides, vy

micelofibrosis, crombocitemia  y leucemia mielocitica

crinica); canceres de piel tales como carcinoma  de

intraccular; cénceres del sisitema reproductor masculina
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teratoma, carcinoma embrionariao, vy coriocarcinoma);

er cervical (cavcinoma cervical), céancer

feocromocitomnas (gléndula adrenal); crecimientos neo

leucenias, mielomas, linfomas no Hodgkin vy lin
Hodgkin.
[0115] Para practicar los wmétodos terapéuticos, las

moléculas de unidn se pueden adwdnistrar solo  cono

agente terapéutico adicional

roporciona una terapia de combinacidn para tratar
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que conprends administrar al mamiferce una

cantidad terapéuticamente efesciiva de una molicula de

unién provista por la descripcidén en combinacidédn con uno
ticos adicionales. En una

adicional, el mamifero es un ser humano.
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[0116] Una amplia variedad de agentes terapéuticos para
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o3 de  categorias de  agentes
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quimicterapédutico” se refiere a

bicldgicas que pueden causar la

reparacidn  y/o  funcidén de las
2006/129162, 'y US 20060153808, cuyas

e u
particular incluyen: (1) agentes alguilantes, tales como
clorvambucilo (LEULLERAN) , ciclofosfamida (CYTOAAN),

sfamide (IFEX), clorhidrato de necloretamis
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cicotdxicos,

cales SO doxorrubicina (ADRIAMYCIN),
epirrubicina (BELLENCE, PHARMORIIRICIN), dazunorrubicina

(CERUBIDINE, DAUNOXOME) , nemorrubicina, idarrubicina
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(IDAMYCIN PF3, ZAVEDOS), mitoxantrona (DHAD, NOVANTRONE),

€]

§

dactincmicina (actincmicina D, COSMEGEN), plicamicina
(MITHRACIN), mitomicina (MUTAMICINA), Y bhleomicina

(BLENOXANE) , tartrato de vinorellina (NAVELBINE) ),
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) inhibidores de topoisomerasa, tales como

filotoxinas (derivados de podofilocoxina), tales

como  etopdsido (ETOPGPHOS, VEPESSID, TOFOSAR) ; (9)

ELLCOVORIN); (10) nitrosoureas, tales como carmustina

W
(BiCNU) , lomustina (CeeNU); (11) inhibidores del receptor

de tirosina quinasa, que incluyen receptor del factor de

cracimiento sepidérmicoe  (EGIR), receptor del fact

crecimiento vascular endotelial (VEGE), receptor de
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rituzimalk, trastuzumal (HERCEPTIN), cetuximal (ZRBITUY),

bevacizumabh (AVASTIN), vy ranibizumal (LUCENTIS), lym-1

marimastat), y los que se describen en WO2Z002055106; v

(12) inhikidores de proteasoma, tales como bhortezomib

U R P~ -
ucicos" se reficere
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L
118] El té&rmino "agentes inmunoterajp.
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3.

sustancias guimicas o biclégicas que pueden mejorara la
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spuesta inmune de un manifero. Los ejemplos de agentes
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Oncaphar

&, GRNVACI] avid, FProvendge, GVAY, Lovaxin C,

5
Biove:xID, GMYY, vy NeuwVax; vy antcicusrpos tales como
alemtuzumaly (CAMPATH), hevacizumaly (AVASTIN), cetuximab
(ERBITUX), gemcuzunab ozogamicin (MYLOTARG), ibritumomalb
civxetan  (ZEVALIN), panitumumab (VECTIEIX), ritusimab

L

(RITUYAN, MABTHERA), trastuzumal (HERCEPTIN), tositumcomab

eliminan la produccién de wna hormona o inhibe o
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crecimiento y/o supervivencia ds las cflu

3troezol  (ARIMIDEX), exemestano (AROMASIN), lestrozol

RA), acetato de mnegestrol (MEGACE), goserelina

m

OLADEY¥), y leuprolida (LUPRON). Las moléculas de unidén

de esta descripcidn tanbién se pueden usar en combinacidn

con terapias hormonales no farmacoldgica tales comd (1)

1las que participan en la produccidén de la

hormona, tales omo  las ovarios, los

a
[0120] La terapia de combinacidn para itratar cancer

[0121] La terapia de combinacidén para tratar cdncer
rca

1la ombinacidén de una molécula de vnidn
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ero anites, durante o después de

2

[0122] Administracién de las moléculas de unién y las

composiciones

[0123] Las moléculas de unidn y  las composicilones

!

on

provistas por la presente  descripcidn s pusden

administrar por cualguier via enteral o

administracidn. El Térming "via enteral'

intravenosa, intramuscular, intradérmica,

raarterial, intratecal, intracapsular, intracorbital,

cualquicer método adecuado, tal cone por inges

infusidn, bhomba de infusidén implantable y bomba osmbtica.

Lz via y el wétodo de adnin

deseada, la formulacién o forma de dosis especificas

ico de accién, y condiciones del paciente y pueden

N\
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una molécula de unidn sz refisre a una cantidad qus é&s
efectiva para un fin terapéutico dessado. Por sjemplo, &an

el conteaxto de la mejora de una respussta inmuns, una
&3 cualguier

cantidad gue es efect
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del maniferc. En un wmétodo para prevenir el céncer, una

"cantidad terapéuticamente efectiva

ero. Por ejemplo, la cantidad puede se
aprozimadamente 0,3 mg/kg, 1 ng/kg, 2 mg/ky, 5 mg/kg, 10
ng/kg, 50 mwmg/ky, o 100 wg/kg del peso corporal del
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o
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manifero. En algunas realizaciones, la ca

pro<imadamsnte 0,1-20 wmg/kg del peso

crporal del mamifevo. El nivel de dosis evacto que szerd
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adninistracidn, el tiempo Jde administracidn, la duracidn

emplsada, la sdad, &l sexo, peso, condicidén, salud
general y antecedentes médicos previos del paciente
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1125] Una molécula de unidn o composicidén se administra

las dosis uUnicas pueden ser, por ejemplo, semanal,
mensual, cada tres meses o anual, Un ejenplo de régimen
de tratamiento supone la administracidn una

semana, una vez cada dos 3chanas, una vez cada LSS

una ve:s cada 2 meses o una vez cada tres a 6 meses. Los
regimznes de dozis tipicos para un anticusrpo da OI40R

semanas; (iii) 2 mg/kg de peso corporal una vez seguido

por 1 my/kg de peso corporal cada tres semanas.

EJEMPLOS

Ejemplo 1: Preparacidén de anticuerpos OX40R

012¢ Los anticuerpos ilustrativeos de acuerdo con la
k

zaron de

-

descripciédn se prepararon, seleccicnaron y anal
u

{0127] Inmunizaciédn con el antigeno OX40R y seleccidn de

ratones productores de anticuerpos monoclonales OX40R:

PN

[0128] Los anticuerpos monoclonales completamente hum:

o
L

nos
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ra OX40R humano se prepararon mediante cepas de ratdn

pai
transgénico Ig humana HCo7, HCo 12, Heo 17, y Hco27 asi

humanas, KM
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Ccoi Cepa

S
(Medars:, Inc.). Todas estas cepas expresan anticuerpos

cadena pesada kappa endbgena de ratdn se alteraron en
forma homocigoto come se describe en Chen et al. (1993)

et al (1996) Nature Biotechnology 14:345-351 En
contraste, las cepas transgénicas son distintas con
respecto a los genes de la cadena wesada human La cepa

describe en Ejenpls 2 de WO01/09187; la cepa Hcool7 porta

e en el Ejemplo 8 de Deshpande et al., US
2005/0191292A1; la cepa Hco27 porta el transgén de la
cadena pesada humana Hcol7 come s& describe en el Ejemplo

5 de PCT/US2008/072640 presentads el 08 de agosto de

2008. La cepa KM porta un minicromosoma humano como Se
descrikbe en Ishida et al., (2002), Cloning and Sten

ells
[0130] Los esquemas ganerales de inmunizacidén para 1os
9

ratones HuMab sc describen en Lonberg =t al., (19

Biotechnology 14: 845-851; y Publicacién de PCT WO
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andlisis ELISA y FACS como se describe a continuacidn,

[0122] Seleccién de ratones HuMab productores de

anticuerpos OX40R:

[0132] Para seleccionar ratones HuMalb productores de
anticuerpos Jus 32 unen al OX40R, sz chituve sangre de los
ratones dinmunizados v se  analizd  por ELISA  para
detzrminar unidn especifica a la proteina de OX40R

recombinante  humana purificada, y  por FACS  para

D
cr
1l
B
=
I_J -
Al
=

la uvnidn a2 una linea celular gue expresa el

OX40R humano de longitud completa, v no una linea control
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y 32 incubaron durvante 1 hora a temperatura ambientes. Las

anticuerpo policleonal IgG Fc humana anticabra conjngado
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con IgG Ab antihumen

[0136] Los ratones gue desarrollaron los titulos mas

ELISA y FACS.

[0127] Generacidn de hibridomas productores de

anticuerpos monoclonales humanos para OX40R:

[0128] A los ratones szlecclonados antericrmente se le

] :

S
adninistrd un refuerzo por via intravenosa con OXK40R-Ig 3
dias y luego otra vezr a y
extirpacién del bazo y/o ganglios linfAticos.

[0139] Los  esplenocitos y/o  linfocites del ganglio



64

ecnologia Cyto Pulse™, Cyto Pulse™ Sciences, Inc., Glen

Burniz, MD), ds acuzrde con protocolos esténdares o

y
y luego se combinarcon con una cantidad igual de células
d

le mizloma no szscretor de ratdn ESP2/0; luego se realizd

=

~-fusidn.

S
[0140] Luego las cilulas sz sembraron a razdén de 2x10*

se incubkaron durante 10-14 dias en medio
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células, se analizaron los sobrenadantes de los pocillos

kappa de gamma humnana Los sobrenadantes clasificados

nuevamasnte Y si se confirm
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anticuerpos  wonoclonales IgG de OX40R  humanao, se

subclonaron a.. menos dos veces con dilucidén limitante.

A

e

eriormente los subclones esitables se cultivaron in

Po

n

t

1

vi

(]

para generar peguefas cantidades de anticuerpo en

medio de  cultive de tejide para la caracterizacidn

adicional.

EJEMPLO 2: EJEMPLOS BIOLOGICOS/FARMACOLOGICOS
(0142

A, Procz=dimientos del estudic in vitro:

o

Unidn del dominio extracelular del OX40R: Una

Q

idn OX40-Tg humana se diluyd en buffer
arbonato BupH™, pH 9,4 (Pierce, Raockford, IL) ze cubrid
en placas Maiisork de 96 pocillos  (Nuno, Roskilde,

ark) a wrazédn de 100 pl/pocille (0,25 pg/ml) y se

incubéd toda la noche a 4°C. Las placas se lavaron tres

veces con buffer dz lavado que contiene 0,05% de Tween 20

(Sigma, St Lou.s, M0O) diluido en n PBS (Sigma, St Louis,

MQ) y se Dklocqued con 300 pl/pocillc

O,
M

(o]
N
o
[wR
Q

J
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(Sigma, St Louis, MO) en PBS durante 1 hora a RT®,
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de blogques en varias concentracicones (100 pl/pocillo)
se incubd durante 1 hora a RT°. Luego las placas s
lavaron y s= incubaron Jdur

anticuerpo de cadena kappa antihumana marcada  con
peroxidasa de rvébano (Bethyl Lahoratories

, Montgomery,

T¥) a 25 ng/ml en buffer de bloguao. Finalmente, las

de  sustrate  1-Stsp Turbo-""  (Fievce, Rockford, IL)
durants 20 minatos a RT°. La reaccidn sze detuve por
agregado dz un volumen igual de HaSO4 2M vy ge leyd la

abzorbancia a 450 nm en Molecular Davicess Spectra Max 340
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mds adeslants)

v
midn 2n recstores Jde 0M40 humancos y de

se recolectaron y analizaron 10.000 eventos usando un

Eecton Dickinson FACSCalibur y un programa de computacidén

los camibios de: los indices de refraccidén entre dos
L U

medics, vidrio v deztrano carboximetilado, causado por la

interaccién de las moléculas del lade de destrans del

indicacicnes de aplicacidn del fahricante.
[0146] Las supe:ficiezs de dextrano carkosime
chip sensor CMS se activaron por derivatizacién con 0,05

M de N-hidroxzisvccinimida mediado por 0,2 M de N-efil-N'-
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nyectd estreptavidina (Sfigma 2-4762) a una concentrac

i
de 500 pg/ml, en acetato de Na 10 mM, pH 4,5, en tres
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superficies (celda de flujo

5 pl/min vy se dinmovilizd en
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velocidad de f£flujo de 5 pl/min en las celdas de flujo

3 y 4 para <htenzr 2 densidades de superficie: Fo-
2=150r0U, Fc-2=375RU y Pc-4=530R1. Se prepararon

ligociacidn, se deben evitar ambosz artefactos, que 2stén
influidos por la densidad de super

48] Se prepararon

1
anticuerpos de QX40R regpecto de un rango de
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punto de concentracidn se inyecis

entre cada concentracidn de anticuerpo inyectado, EL

tiempo de disociacidn

usando el pragrama de  computacidn  de  ajuste global
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g3treptomicing, 2 mM de L-glutamina, 0,1 mMm d

(Gikco, Grand [sland, NY). Las células 3200-19.}

marcads con £lu
durante 30 winuvtos adi.
marcados con fllorocrome reactivos Owd0 se incluveron en

10 pl de focosritrina (PE) marcada Ber Act 35 (Caltag

Laboratories, Burlingame, CA.), L10G6 marcada con PE  (BD

g

harmingen, San Jose

, CA) o aniticuverpo dz ON4OR conjugado
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con Alsxa Flucr 647. El anticuesrpo de OM40R se marcd con

flucrocrome usando el kit de marcacién de proteina Alex

Fluor 647 comc describs &l fabricante (Molecular Probes,

O¥40-0¥40R: Sz analizaron los anticusrpos para detsrminar

su capacidad de bkloguear la unidn del ligando 300-19
humano-0¥40 (L) cue expresa las células a las placas
recubiertas de 0X40-proteinas de fusidén de IgGlo. La

linga celular 200-19-0¥40L se cultivéd en el medio RPMI

el
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noacidos zsenciales, 0,05 mM de 2-nercapthoetanol y

0,5 mg/ml de CGeneticina (Gibco, Grand Island, NY). La
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a RT° durante horas. Las placas se lavaron con PBS y se
agragaron varias dilucionss de anticuerpo Jdiluidas zn PBES
(50 pl/pocilleo) a la placa dz ensayo y se incubaron a RT®
durante 230 minutos. Posteriorments, se agregavon L0
pnl/pocillo de las células en PRS & razén ds 6z10°/pocilla
a los pocillos que contienen el anticuerpo y se incubaron
durante 60 miautos adicionales a 37 °C en una cémara

humidificada con 5% de C0,. Las placas se lavaron caon

MO) a cada pocillo. Las placas se incubaron a 37 °C en

icada con 5% de CO, duran

vita cémara humidi

pecirafc a 490 (Spectra Max
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40, Molecular Devices, Sunnyvale, CA).
1

51] Ensayo de selectividad del anticuerpo  OH40R

0
(ELISA): 2e recubrisvon placas de Maxisork de 96 pocillos
(Nunc, Roskilde, Dinamarca) con 100 pl de protelnas de

fusidn wmiembro de la

[

de 0,25 pg/ml de buffer carbonato diluido en BupH
9

(Pisrce, Rockford, IL) v a3e incubkd toda la noche a

CD271-Ig (Alexi: Biochamicals, San Diego, CA). También se

de fusidén 0O¥4)-T¢ (construccidn interna Bicexpress,
97/2117) . Luegc las placas se lavaron tres veces con
buffer de lavado cque contiene 0,05% de Tween 20 (Sigma,
St Louis, MQ) dilwido en PRS
0,5% de BSA (figma, St Louis, MQO) en PBS (Sigma, St

Louvuis, M
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de cadena kappa antihumana marcado con peroxzidasa de
rébano (Bethyl Laboratories, Montgomery, TH) a razdn de 5

30 minutos a RT°. La reaccidn ze detuve por el agregado
2504, 8¢ leyd la absorbancia 2

450 nm en un Molecular Devices Spectra Max 340 (Molecular

que sxpresan O40R: La linea celular 200-19 ques supresa

humana cque corresponde

intracelular) como de proteina de OH40R completa  de

nononuclesares de sangre

l_l
c
l_l
Wy
n

una columnae de purificacidén de células T descripta por el

fabricante (R & D 3ystems, Minneapolisz, MN). En breves

palabras, loz PEMC se rasuspendisron en 2 ml de huffer de

columna y s= cargd en una columna de aislamiento de
T

células prelaradas. Los PBMC se incukaron durante 10
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minutos a teuperatura amblente y las <células T se

eluysron con Lufi

er de columna, se lavaron una vez y 8
resugpendieron en TCM a 2::10%/ml qua consistz en R

1640 (Sigma, St Louis, MO) suplemsnitacdo con 10% de suero
fetal bovino (Hyclone, Logan, UT) y L-glutamina (2 mM),
Hepes (10 mM), penicilina (100 U/ml), estreptomicina (50
ug/ml) (Gibco, Grand Island, NY.). Se agregd un volumen
de 2 ml ds células T que contienen un aanticuerpo CDI8
antihumano a razdén de 1 ug/ml (clon 37407, R & D Systems,

Minneapolis, MN) a los pocillos de wuna placa de 24

estimularon dirante 3 dia antes de analizarse para

deterninar la reactividad cruzada de 0O¥40 humano por

[0154] Preparacidn de los PBMC de Cynomolgus: Se obtuve

sangre entera de Cynomolgus usando tubos vacutainer

1077 (Sigma, St Louis, MO). Los tubo
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1000 = g duraite 45 mninutos a RT° y se recolectd la
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le la preparacién de PEMC que contlens un
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nalizar 1o reactividad cruzada ds O¥40 hunano [por

g
con volumen igual de HBSS caliente (Gibeco, Grand Island,
NY) . S5& colocaron lentamente cuatro ml de sangre diluida
Westhury, NY) «¢n tubos cdnicos de 15 ml. Los tubos se
centrifugaron durantce 20 minutos a 800 zx g y s vacolsactd
la interfazr de PEMC, se lavd dos vacss con HBES y se
P

y las células so¢ estimularon con 2 pg/ml de ConA (Sigma,

pt
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diluyéd 1:3 en HBSS caliente. Positericrments, s& colocaron

—

con cuidade 5 wl sobre un volumen igual de Lympholytzs-Rat

(Cedarlanse Laboratories, Westhury, NY). Los wubos ze

se agregaran a cada pocille
¢  astimularon duranie 24-43 horas con  PHA  (Remel,

humano vy cé&lulas 300-19 transducidas con 0OX40 se usaron
como controles positiveos, Las células (5,0%10°/tubc) se
lavaron una vez =2n buffer de lavado frio (PBS, 2% de FBS
y 0,02% de azida sédica)

control conjugado con Alexa

reactivos a razdn de 5 ug/ml a cada tubo. Los anticuerpos
7
Eugene, 0). Las cé&lulas se incubaron en la oscuridad con

buffer de lavade para el anédlisis. La cincidn de

anticuerpos se midid y analizd usando un Becton Dickinsaon
FACSCalibur vy programa de conputacidn CellQuest (San
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células 2927 cque contien: el dominio extracelular del

buffer 1EPES, amincdcidos no
esenciales y L-glutamina) & una densidad de 0,5 ¥ 10°
sraron 30 ul  de células en  cada

pocillos  de  ensayo  de  una  placa de 96 pocillos

on

3]
[
=
ey
t
i3
l_l
M
i
~
i
S
=
il
=
i)
D,
il
O]
Qy
=
-
a
[
D
’v
D
oD
D
v
%3]
-
i}
N
[US)
[x1]
s

anticuerpos de ensayo a cada pocille solo @ en prezencia

ruzamiento del anticuerpoe IgG anti humano de

cabra anticuerpo Fab' de  cabra de IgG anti-humana

e Ny e e

actividad de luciferasa mediante un contador de centelleo

entera humnana en jeringas heparinizadas (Ba

IL), se colocd sobre tubos Accuspin (Sigma;

rpm. 32 rvecolectd la capa levcocitaria, se lavéd con

z

de aninodcidos esencliales (all Gikca) . En forma
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isaron con agua. Las células se ajustaron a razén de 1 =

concentraciones variadas de anti-CD3 de mono, <lon EN-18
(Biosource; Camarillao, CA) a 37°C. Se agregaron
dilucicnes seriadas de Anticuerpo de 0X40 (o control de
TgG, KLH) asi come F(ab'), de cabra IgG Foy anti humana a
razén de 2,5 ug/mlL a los pocillos. Los scobrenadantes se
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& el nivel de IL-2 24 horas despuds por
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SA (R&D systems, Minneapolis, MN).

T
163]) B. Procedimientos de estudios in vivo

antes de usar. Se usaron las siguisntes linsas celulares

5] Los linfocitoes T purificados (células T) y 1los

manera: 8Se recolectaron células mononucleares humanas a

partir de sangre heparinizada usando tubos Sigma Accuspin

#A7054. Las células se& recolectaron, se colocaron en un

noubador humidificado bajo 5% de CO,. Las <células no
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hesta su uso. Las <é&lulas tumorales (1 = 107
inysctaron por via subcuténea (3C) con las células T (1 =
10) y monocitoes derivados de células dendritic

a
10%) del mismo dador, a razén de 0,2 wL/ratén. Se

controld el crecimiento del tumor durante el tienpo con

167] C. Resultados para el anticuerpo 11D4

0
[0168] (1) Estudios in vitro:
0
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R+ y cé&lulas T primarias activadas). En los ejemplos
gque usan proteina de

dominio extracelular del OX40R con una ECg de 0,5 +/-
a
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0,18 pg/mL (3,5 wM). Esta unidn se confir

re-B 300-19 que sexpresan el domdr

érica de dadores humancs miltiples y se

une con una ECsy de 0,6 +/-1,0 pg/wml (4,0 oM, N = 17
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vz ’. . .A_ - - - - —a - Z
de unidn, se recolactaron datos para evaluar la rsglon
I v PO, LR, PR — LA,
del dowdinio ewtracelular del O¥4A0R donde 11D4 interactis
. , Co o e s
v cambién para determniner si el receptor & 1nTerlorico

deepués de la unién. Los dad

a
la proteina de fusidn de IgGl OX40R indicd que 11D4

células T primarias activadas con  11D4  durante 30

5,72 E-05 1/s. En consecuencia, 11D4 se une con alta

frente a otros miembros de la superfamilia de TNFR usando

1

de fusidn de IgGl gue contienen el respective dominic



-

80

extracelular del receptor relacionado. Estos receptores

incluysron 2l receptor de CD40, rsceptor de 4-1BE (CD137)

O740R verszus otros miemlzros de la

ectadas COn el dominio extracelular Yy de
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CD40 con indicador des luciferasa FkBE. En sstse ensayo,
11D4 aumentd la sefializacidn mediante &1 OX40R con una
ECso media de 0,33 pg/mL (2,2 nM, N= 4). Una curva

induccién de luciferasa por 11D4 se nmestra en la Figura

L Ll

2. En ausencia del anticuerpoe secundario F(ab')s
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FACS indicéd un alto nivel de cxpresidn de OMN40R en estas
células incluso después del reposo. 11D4 indujo altos
niveles de IL-2 por estas cé&lulas, en algunos casos que
exceden 100 ng/mlL (Figura 3). La ECs promedio para esta
respuesta de 2 ejemplos separados fue 0,008 +/- 0,006
pg/mL. En ausencia de 11D4, es

niveles minimos de IL-2.

[0179] 11D4 también aumenta la produccidn de IL-2 por las
las células T primarias humanas estimuladas con anti-CD3.
Si bien la relacién sefial a ruide de este ensayo fue baja

debido a la induccidén de IL-2 porx

5
anti-CD3 solo, 11D4 aumentd la produccidén de IL-2 cuando

ausencia de anti-CD3. La magnitud de aumen

=Ll

solo de acuerdoe con el dador y la cantidad de IL-2
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Cso promedio calculada a partir
de estos datos  que usd  curvas de  respuesta  de

concentracidn de 8 puntos fue 0,042 +/- 0,01 pg/ml (ver

sobre la produccidén de IL-2 usando células de mono

estimuladas con anti-CD3 y 11D4 (junto con el anticuerpo

secundari
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Figura 5 y Tabla 5. Estos datos indicaron gque la ECsg
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imilar entre las células de mono v humanas

[l

a
(0,022 versus 0,042 pg/ml para las cé&lulas humanas), pPerod

la magnitud de IL-2 inducida por encima de anti-CD3 solo

activaron con anti-CD3 méds anti-CDZ8 o mitdgsrno. Noo se

rro como indicd

a las células T de mono Cynomolgus determinadoe por un

_____ ngo  de

ensayo de uniédn de saturacidn por FACS. E1 ran

[On}

Sr&eintes Mondgs S

muestra en la Figura 6. Para comparacidn, el rango de
valores de ECsg obtenidos mediante las células humanas se
nuestra en la Fiﬁuré 7. 31 kien es varial
valores de ECsy fue similar entre las células de mono y
humanas (los valores medics son 0,354 pg/ml para las
las de mono versus 0,566 pg/ml para las humanas).

] (2) Estudios in vivo:

lu
8
18
OR

0¥4 mirine rsquerido para 2l desarrollo de un modelo de
tumor £ a @ xenogénico  usando ratones beige  con

inmunodeficiencia combinada severa (SCID). Los ratones
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modelo  in  vive. Ninguna de las lineaszs tumorales
expresarcn  OQY40P. Bn todos los  casos, las  células

tamorales (1 ¥ 107) fueron inysctadas por via subcutédnea

administrado por inyeccidén intraperitoneal (IP) inhibid
el crecimiento del tuwmor hasta el 928% en estos modelos
sintetizado en la tabla 6. Se sslecciond la via IR de
administracién para 11D4  debide & su  facilidad de
adninistracidn y réapida diseminacidn en sangre

[0185) Eficacia de 11D4 contra un linfoma de células B en

ratones SCID—beigg:

0186] Se inyectaron vatones SCID-beige por via SC con el

(
linfom

1@ de cé&lulas B de Burkitt, Raji, junto con las
células humanas T vy monocitos dervivados de  células
dendriticas. Los ratones recibieron una inyeccidn Unica

un nivel de dosis de 10 wg/kg. No se observd actividad en
ausencia de las células T y células dendriticas.

[0187] Eficacia de 11D4 en un modelo d= tumor de

préstata:
[0188] Los ratones SCID-he

l_V -
L_)
d
o
O
l—‘ -

nyectaron por via SC

con el adenccarcinoma de préstata PC-3 junto con las

\
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células T humanas y las células dendriticas dervivadas de

monocitos. Los ratones recibieron una inyeccidén IFP dnica

que el tratamientc con 11D4 produjo uvna inhibicidn del

estudio en el dia 27 después del estimulo se&¢ muestra eén

administraron con una inyeccidn unica de 1,0 wmg/kg de

11D4, y 90% de inhibhicién a una dosis de 10 mg/kg. Los
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[0189] Eficacia de 11D4 en un modelo de tumor del

carcinoma de colon:

control ( I\:GZ
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resultados que se representan en la Figura 12, muestran
cque 11D4 dependients de dosis redujo el crecimisnto del
tumor en estos animales. El tamafico del tumor de cada
animal individuvual (N = 10) de este estudio en =1 dia 2
después del estimulo se muestra en La Figura 13, que
ilustra una 64% de inhibicidén del crecimiento del tumor
usandc  una  dosis unica de 1,0 wg/kg y una 87% de

inhikbicién de crecimiento del tumcor a un nivel de dosis
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[0191] Eficacia de 11D4 en un modelo tumoral de carcinoma
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hunancs vy las células dendriticas autédlogas derivadas de
monocitcos., Los ratones vecibieron dos invecciones (IFP) de
11D4 o un anticuerpo control (IgG2 anti-KLH) en sl
momento de la inyeccidn del tumor y nuevaments 20 dias

més tarde. Los resultados gue se represantan en la Figura

14, muestran gue 11D4 dujo el crecimiento tumoral en
estos animales. E1  tamafno del tumor de cada animal
individual (N = 10) de este estudic en el dia 85 despuéds

98% de inhibiciédn del crecimiento del tumeor an un nivel
de dosis de 10,0 mg/kg y 85% de inhibiciédn a una dosis de

[0193] D. Resultados para el anticuerpo 18D8

[0194] (1) Estudios in vitro:

[0195] Los resultados del estudio in vitro para el

IL-2 inducida por anti-CD3 por las células T primarias
humanas de diferentes dadores también se muestran en la

[0197] (2) Estudios in vivo:

[0198] Eficacia de 18D8 frente a linfoma de células B en

el modelo de ratones SCID—beigg

[0199] Los ratones SCID-keige se inyectaron por via SC
t

9]
)
]
l_l
IJ
-
=
Y
oL
a
O
(i~
‘__1
[
|__1
o
177}
5
¥
o
[}
4
ko
I_J

£, Raji, Jjun

linfocitos T humanos y monocitos antdlogos derivados de
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Se usaron diszz animales por grupo en cada ssgtudio. Los

antitumoral pueds ser inmuncomediado.

[0200] Eficacia de

8D8 contra el tumor de préstata en un
I

1
modelo de ratones SCID-beige

[0201] Los ratones SCID-beige se invectaron por via 3C

control (IgG2 anti-KLH) en &l momento de la inyeccidn del

tunmor. Se usaron diez animales por grupo en cada estudio.

produjo 42%, 90%, y 88% de inhibicidn del crecimien
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tumoral a las dosis de 0,1 mg/kg, 1,

respectivamente.

202] Informacion de depdsito
]

[}
I_V
I-h
l_v -
V)
[}
[_J
AV}

E.coli DHaS gue oontiene un plasmido gue codi
cadena pesada del anticuerpo 11D4 y un cultive de E.coli
DHo'5 que contiene el plasmido gue codifica la cadena
liviana del anticuerpo 11D4 de las colecciones de
Amcrican Type Culturs (ATCC), 10801 University Boulevard,

Manassas, VA 20110-2209, del 10 de julio de 2007, gue han

sido asignados con los ntmeros de depdsito PTA-8524 y
PTA-8525, vrespectiivamente. Estos depdsitos se realizaron
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TABLA 1. Identificadores de secuencia para los

anticuerpos 11D4 y 18D8

SEC ID NO: [Anticuerpo [Secuencia

1 11D4 Amincdcids de CDR1 de Vg

2 11D4 Aminocdcido de CDRZ de Vy

3 11D4 Aminodcido de CDRZ de Vy

4 11Dn4 Amincdcido de CDR1 de Vg

5 11D4 Aminodcido de CDRZ de Vi

6 11D4 ﬁmiLrécido de CDR3 de Vi

7 11D4 Aminodcido de Vy

8 11D4 Aminocadcido de Vg

9 11D4 Aminodcido de cadena pesada
10 11D4 Aminocédcido de cadena liviana
11 11D4 Acido nucleico de Vy

12 11D4 Acido nucleico de Vi

12 16D8 Amincdcido de CDR1 de Vy

14 18D8 AminoAdcido de CDRZ de Vy

15 18D8 Aminocdcido de CDR3 de Vy

16 15D3 Amincdcido de CDR1 de Vi

17 18D8 Amincacido de CDRZ de Vg

18 18D8 Aminocdcido de CDR3 de Vi

19 18D8 Armnincacide de Vy

20 18D8 Aminodcido de Vi

21 18D8 Amincédcido de cadena pesada
22 18D8 Amincdcido de cadena liviana
23 18D8 Acido nucleico de Vy

24 18D8 Acido nucleico de Vi




TABLA 2A.
11D4

Secuencias de

89

aminoacidos para el anticuerpo

DESCRIPCION

(Regidn variakle en <Caso superlor, regidn

constante =n caso inferior, CDR subrayados)
Cadena EVQLVESGGGLVQPGGSLRLSCAASGFTESSYSMNWVROQAP
mesada GRGLEWVSYISSSSSTIDY ARSVRGRFTISREDNARKNSLYLOMN

SLEDEDTAVYYCARESGWYLFDYWGQGTLVTVSSastkgpsvipl
apearstesataal pelvkdylpepvivswnsgattsgvhitfpavlgssglyslssvvivpssnfg
tgtytenvdhkpentkvdidverkeovecppopappragpsvfpplphdidmisitpevte
vvvdvshedpevqlivwyvdpvevhnakilpreegfnstirevavitywhgdwlngkeyle
kvsnkglpapiektisktkggprepquytlppsreemtbngvshiclvkghypsdiavewesn
eqpennykitppmldsdpsiflyskiivdksrwgganvisesvmhealhnhytgkslelspg
K

Cacdzna

liviana

DIQMTOQSPSSLSASVGDRVTITCRASQUISSWLAWYQORPEK
APKSLIYAASSLOSCVPSRFSGSGSGTDFTLTISSLOPEDFATY
YCQUYNSYPPTFGOGTRVEIK rivaaps vilippsdegllspiasvvellonty

preakvgwkvdnalgsensgesviegdskdstyslsaltlskadyekhkvyacevthgglss

pvtksfnrgee

a
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TABLA 2B. Secuencias de aminoidcidos para el anticuerpo
18D8

SECUENCIA
DESCRIPCION [(Regidn variable en casc  superior, regidn

constante en caso inferior, CDR subrayados)

Cadena

1]
3

ad

O]

L)

W=

1

0

e

EVOLVESGGGLVOPGRSLRLSCAASGFTFDDY AMAWVRQAP
GRGLEWVSGISWNSGSIGY ADSVEGRFTISRDNAKNSLYLQM
NSLRAEDTALYYCAKDOSTADYYFYYGMDVWGQGTTVTVS

Sastkgpaviplapesrsisestaalgelvidyfpepvivswnsgattsgvhitfpavlgssglysl

ssvvtvpssafglqiyienvdhkpsnibvdbiverkeovecppepappyagpsviiippkpk
dilmisripevicyvvvdvshedpevifnwyvdgvevhmaktkpreegfinstfivvavitywh
qdwlngkeykelvanlglpapickiiskikgqprepgvytippsreemtkngvsliclviaf
ypadiavewesnggpennykitppmldsdgsfflystltvdlsrwgqpnvfsesvmhealh

nhytqkslslspgk

Cadena

liviana

CIVVTOSFATLSLSPOERATLSCRASOSVSSYLAWYQORPGOA
PRLLIYDASNRATGIPARFSGRGSGTDFTLTISSLEPEDFAVYY
COORSMWPTFGOGTI VEIKitvaspsviifppsdeqlksgtasveellnnfypre

alvgwlovdnalgspnsgesviegdskdstyslsatitiskadyekhkvyacevthgglespvt
ksfhrgec
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TABLA 3. Sintesis de ciertas propiedades in vitro del

anticuerpo 11D4

Parametro Actividad pg/ml (nM)
Afinidad para OX40R:
(Biacore)
Kp 0,07 0,48
Tasa de disociacidn (Kd) 5,7E-05 1
/s
Unidn a OX40R
Dominic extracelular de 1la 0,5 + 0,18 3,50
proteina de fusidn
Unidén de saturacidn (ECsg):
células T estimuladas con|0,6 = 1 4,00
CD31CD28 (N = 17)
OX40R+ cé&lulas 200-19 (N =|0,2 = 0,16 1,70
5)
Estirmulacidén in  vitro de
cé&lulas trasfectadas con | 0,32 £ 0,22 2,20
OX40R+ (luciferasa) (ECss; N
=4)
Aumento de actividad de
células T
- Produccidn de IL-2, 10,042 = 0,01 ¢, 30
inducida por CD3 (N =12)
- Estimulacidn de la | 0,008 £ 0,006 0,04
produccidn de TL-2 por
células activas por
antigeno (N = 2)
Selectividad (unién)
(CD40, CD 137, Cbz71) > 100 pg/mL > 700,00
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TABLA 4. Efecto del anticuerpo 11D4 sobre la produccién

de IL-2 inducida por anti-CD3 por las células T primarias

humanas

EC50 IL-2 mivima ECmax indice deDador
(pg/ml) (pg/mL) (pg/mL) estimulacidn
0,008 4831 0,05 3,8 1
0,011 5450 0,05 2,6 2
0,014 6571 0,5 2,3 3
0,014 7271 0,05 5,9 4
0,011 6313 0,05 9,1 5
IND ND ND 7,0 6
0,010 1006 0,05 4,8 7
ND IND IND 5,9 8
ND IND ND 25,4 9
ND ND ND 57,0 10
ND ND ND 8,3 11
ND ND ND 5,1 12
ND ND ND 2,7 13
ND ND ND 4,6 14
0,014 4687 0,05 6,0 15
0,014 3012 0,05 35,2 16
ND IND ND 21,4 17
0,029 2796 0,125 3,8 18
0,052 1718 0,125 5,5 19
0,020 14190 0,56 16,8 20
0,068 1611 1,67 7,9 21
IL-2 maxima: Cantidad dsz IL-2 producida con 11D4 =2n ECma:x

respecto de

anti-CD3 sc¢

ECmaz: Concentracidn de 11D4 gque produce el mdximc nivel
de IL-2 respecto de anti-CD3 so

fndice de e

producida ¢

z

stimulacidn:

Relacidn del nivel méximo de IL-2

on 11D4 versus la

IL-2

producida

W
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Los valores para los Ultimos cuatro dadores (13-21) son
de las curvas dosis respuesta vesalizadas con 5 puntes de
dilucicones 1:3 o 1:4; los otros valores reprassntan

TABLA 5. Efecto del anticuerpo 11D4 sobre la produccién
de IL-2 inducida por anti-CD3 por 1las células T de

Cynomolgus

EC50 IL-2 ECmax fndice depador

(pg/mL) maxima (pg/ml) estimula
inducida cidn

(pg/mL)

0,007 376 0,05 3, 5% 32750
0,002 116 0,05 2, 2% 2325
ND ND ND 2,0x 32405
0,007 167 0,05 34,4 32081
0,011 978 0,005 5, 6% 22842
ND ND IND 6,3x 2325
0,008 20 0,021 2, 7% 33091
0,031 166 0,062 5, 0% 32080
0,025 128 0,062 3, 6% 32062

IL-2 maxima: Cantidad de IL-2 producida con 11D4 =n ECmax

ECmax: Concentracidn de 11D4 que produce el médzximo nivel

de IL-2 respecto de anti-CD3 solo
fndice de estimulacidin: Relacidn del nivel médxime de IL-2

producida con 11D4 respecto de la cantidad producida con
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s

22080 y 32062) de la Tabhla 6 =zon de las curvas dosis
respuesta realizadas con 8 puntos de dilucicones 1:3. Los
otros valores repressntan curvas de diluciédn

logaritmicaz., La ECg derivada de estaz curvas Jqus usa

TABLA 6. Inhibicién de crecimiento tumoral humano por el
anticuerpo 11D4 en ratones SCID-beige injertados con las

células T humanas y las células dendriticas

Tipo de tumor Dosifica |Duracién| 10 1,0 0,1 | 0,01
cidén con del wg/kg|ng/kg|wg/ kg |ng/ kg
11D4 estudio
Raji: Linfoma de Dia 1 21 Jdias 54 % 42% 27% nd
células B
Raji: Linfoma de Dia 1 21 dias nd 75% 42% 8%
células B
Lovo: carcinoma Dia 1 25 dias | 76% 44% 20% nd
de colon
Lovo: carcinoma Dia 1 25 dias | 87% (4% 15% nd
de colon
PC3: préstata Dia 1 27 dias | 90% 717% 45% nd
PC3: préstata Dia 1 27 dias | 90% 70% 50% nd
BT474: mamas Dia 1 y 30| 85 dias | 98% 8B5% 46% nd
Valores = % de inhibicién de c¢recimiento tumoral
determinadoe a la terminacidén del estudio

[0207] nd = no detectado
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TABLA 7. Resultados de estudios in vitro con el
anticuerpo 18D8

Parametro Actividad

nug/ml (nM)

Afinidad para X40R:

(Biacore)

Kp 0,49 3,38
Tasa de discciacidn (Kd) 2,9E-04

/s

Unidén a OX40R

Dominic extracelular de la | 0,034 0,001 0,23
proteina de fusidn
Unidén de saturacidn (ECsg)

células T estimuladas con|{l,06 = 0,51 7,30
CD31CD28 (N = 4)
O¥40R+ células 200-19 (N =|0,24 = 0,09 1,66

2)
Aunento de actividad de

células T:

- Produccidén de IL-2, 10,049 0,06 0,33
inducida por CD3 (N =4)
- Estimulacidn de la| 0,014 =+ 0O 0,10
produccidn de IL-2 por
células activas por
antigeno (N = 1)
Selectividad (unidn)

(CD40, CD 137, CD271) > 100 pg/mL > 700,00
Los valores para actividad expresada en pg/ml repressentan
la media +/- un SD
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TABLA 8. Efecto del anticuerpo 18D8 sobe la sobre 1la
produccién de IL-2 inducida por anti-CD3 por las células

T primarias humanas

EC50 IL-2 mizima [ECmax Trndice deDador
(pg/mlL) (pg/mL) (pg/nl) estimulacidn
0,013 1120 0,05 13,7 LC
0,024 4334 0,5 5,1 TH
0,024 2280 0,5 5,4 KO
0,135 1356 0,5 2,4 RN

Cantidad de IL-2 producida con 18D8 en ECma:x

IL-2 méxim
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ndice da zstimulacidn: Relaciédn del nivel wmdzimo de IL-2
producida con 18D8 vespecto de la cantidad producida con
anti-CD3 solo

Los valores represenitan curvas logaritmicas de dilucidn.
TABLA 9. Inhibicién del crecimiento tumoral humano por el

anticuerpo 18D8 en ratones SCID-beige

Nivel de dosis de 18DE

Tipo de tumor Dosifica|Duracid (rag/ k)

cién n deljl0 1,0 0,1 0,01

con 18D8lestudio
Raji: Linfoma deDia 1 23 dias [73% 73% 11% Nl
células B
Raji: Linfoma deDia 1 24 dias [54% 59% nd ncl
células B
PC3: préstata Dia 1 24 dias [BR% 950% 42% ind
Valores = % de inhibicidn de c¢recimiento tumoral
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secuencia

l_]
W

(c) una CDR3 de cadena pesada Jue comprands

secuencia

l_’
)

liviana que comprende
A

(e) una CDR2 de cadena liviana gue comprende la secuencia

de aminoédcidos de 1la SEC ID NO: &; y

(£) una CDR2 de cadena liviana que comprends la

[ak}
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5. Una molécula de unidén aislada gue se une al
OX40R humano, dque comprende:
variakle de cadena pesada que comprende la
secuencia de aminocdcidos de la SEC ID NO: 7; y
(b)Y una regidén variable de cadena liviana que conprends

la secuencia de amincécidos de la SEC ID NO: 8.
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(c) una CDRI de cadsna pssada qus comprends

de aminocdcidos de la SEC ID NO: 15,
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7. Una molécula de unidén aislada qgue se une al OX40R
humano, Jgue comprende:

(a) una CDR1 de cadena liviana que comprends la secuencia
de aminocidcidos de la SEC I
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(c) una CDR3 de cadena liviana Jque comprende

de aminocdcidos de la SEC ID NO: 18.
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c. Una molécula de unién aislada qus s2 une al OX40F
humano, dgue comprende:
(a) una CDR1 de cadena pesada qus conprende la secusncia

de amincécideos de 1la SEC ID NO: 13,
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(b) una CDR2 de cadena pesada que comprends
los de la SEC ID NO: 14,
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(c) una CDR3 de cadena pesada que comprends
Adcidaos de la SEC ID NO: 15,

(d) una CDR1 dz cadena liviana gue comprande la sscuencia
de aminocédcidos de la SEC ID NO: 16;

ve comprande la secuencia
de amincédcidos de la SEC ID NO: 17; vy

(£) una CDR2 de cadena liviana que comprende la sscuencila

9. Una molécula de unidn aislada que se une al

b)) una regidn variabhle de cadena liviana gue comprends
1 e

la secuencia de aminodcidos de la SEC ID NO: 2
10. Una molécula de unidn aislada de acusrdo con
(b) tiene actividad agonista sobre el OX40R humano.

11. La nolécula de unidn de acuerdo con cualguiera

de las reivindicaciones 1-9, ¢gue es un anticuerpo humano.
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n anticuerpo monoclonal humano aislado que se

un: que conprende una cadsna pesada que
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15. Un anticuerpo monoclonal humana ailslado ques se

une al OX40R humano, cue comprends una cadena liviana Jque
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16. Un anticusrpo monoclonal humanc aislade que se
rends una cadena pssada Jua

NQO: 9
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comprende la secuencila de amin

y una <adena liviana gque comprends la  secuencia  de

une al OX40R humano, due conprends una cadena pesada Jque

SEC ID NO: 21

comprende la secuencia de amincadcidos de la

y una cadena liviana gue conprende la  secuencia de

amincédcidos de la SEC ID NO: 22.

16, Una composicidn que comprende una molécula de

cualguiera de las reivindicaciones
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1-17, vy opcionalmente un ehiculo aceptable para uso
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20. El mdtodo de acuerds con la reivindicacién 1
en donde el cincer se sslaccior

n  cancer de @ mamas, cAncer de  préstata, cédncer

\D

ncer de pulmén o cancer hemn

Dy

colorrectal, ¢
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21, Un método de prevenir céncer en un manifsro gue
lo necesita, que comprende admninistrar al mamifero una

unidén de acuerdo con cualgquiera de las reivindicacicones 1

4.

n método de aumenta: resp sta inmune en un
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o, que  comprends  administrar al manifere  una
cantidad terapéuticamente e

unidn de acuerdo con cualquiera de las reivindicaciones 1
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22. El mnétodo de
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wcuerdo con cualgquiera de la
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icacicnes 19 - 22, en donde la molécula de unidn

cidén 23,
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25. Una molécula de Aacido nucleico aislado que

conmprende una secuencia de nucledtidos gue codifica una



102

0
[
3]
l_l
i)
.
[
=
al)
[0}
0]
'._l
i
n

molécula de unidén de acuerdo con
reivindicaciones 1 - 17.

26. La molécula de Acido nuclzico de acuerdo con la
‘ que comprands  una  sscuencia  de
nucledtidos seleccionada de las SEC ID Nos: 11, 1u, 23 o

24.

27. Un vector gque comprende la molécula de acido
nucleics de la licacidn 25 o reivindicaciédn 26.

28. El vector de acuerdo con la reivindicacidn 27,

unida operativanente a la nolécula de adcido nucleico.

29. Una célula huésped que compreudw el vector de

30, Un método de inhibkir el crecimiento de las
cé&lulas tumorales, gue conprende poner en contacto las
células tumorales con una molécula de unién de acuerdo
con cualguiera de las reivindicaciones 1-17 o con una
posicidn  que comprende una molécula de unidén  de
1alquiera de las reivindicaciones 1-17, en
donde la molécula de unidn es una cantidad efectiva para
cimiento de las células tumorales.

inhibir el civ

Ll’
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RESUMEN
La presente descripcién proporciona moléculas de unidn

aisladas que se unen al OX¥40R humanc, las moléculas de

las moléculas de adcido nucleicos, las células huésped gue

J]

contienen los vectores, los métodos de obtencidn de la:

moléculas de unidn, las composiciones farmacéuticas gue

contienen las moléculas de unidn, y los métcodos de uso de
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Figura 1la
11D4 se une especificamente al OX40R
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Figura 1b
11D4 se une especificamente al OX40R
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Figura 2
Efecto del anticuerpo 11D4 entrecruzado sobre la actividad
de luciferasa estimulada con OX40R
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Figura 3
Anticuzrpo 11D4 aumenta la procuccién de IL-2 por las
células T activadas con aloantig=sno
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Figura 4
|
Anticuerpo 11D4 aumanta la produccion de IL-2 inducida por
anti-CD7 por las celulas primarias
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Figura 5
Efecto del anticusrpo 11D4 sobrs la produccion d= IL-2 '
por las células T primarias de Cynomolgus
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Figura 6
Curvas de saturacidn de unidin con el anticuerpo 1104
usands PMBC de Cynorolgus oz 14 donantzs estimulados
con anti-C: 03 y anti-~D28
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Figura 7
! Curvas o2 saturacian ds unidn con &l anticusrise 1104
usando PMEC humanes de 17 donantes estimulacas
con anti-CD3 y anti-CD23
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Figura 8
Efecto de 11D4 sobre &l crecimiants dzl linfoma de células B Raji
&n ratones SCID
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Figura 9
Efecto de 11D4 sobre &l crecimiznto del linfoma
ce células B Raji 21 dias despuds de lainy2ccién del tumor
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Figura 10

Efectos de una sola inysccidn de anticusipo 11D4 sobre 2l
crecimiento del tumor de préstata PC-2 2n ratanes SCID.
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Figura 11

Efects del anticuzrpe 11D4 sobre &l crecimiznte dsl tumor de
préstata PC-2 =n ratones SCID 27 dias después de la inysccidn del
tumor
350 1 :
o~ *
“E 300 - |
= B
5 1 — | 50%
5 200 s , WNH° 70%
= . N
S 150 - B INH
o) ! —e .
% ]00 | : b4 L 4 90%
£ | ¢ INH *
= 50 - ! 3 {
| | ¢ . e
0 y 1 . . *
Controf Ab 01 ngkg  1agkg 10myglky




110

Figura 12

Efzcta del anticuzrps 11D4 sobrs 2l crzcimiznto del carcinoma
d2 colon LOVO en ratones SCID
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Figura 14

Efecto de una sola inysccidn de anticusrpo 11D4 sobre el crecimianto del
tumor de mamas BT474 en ratones SCID
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Efecto del anticuaipo 1104 sobrs &l cracimiente de tumor de mamas BT474
en ratones SCID : tamaio del tumor sn cada animal individual en 2l dia 85

. 350 1
e *
£ 300 ' 48%
"8 250 + :
3 ' '
- + ' *
= 200 - :
% ! : 85%
150 4 » oatd
2 P4 N o
© [ d
100 - {
: : :
— 50 ! ' $
! ——
1 =
0 ! . » + \
Control d2 isotippo  (.ingky Ik g tig




<210>
<211>
<212>

<213>
<400>

PC33601 Seq Listing_3T25.1Txt
SEQUENCE LISTING

Pfizer Inc. and Medarex Inc.

BINDING MOLECULES TO THE HUMAHN 0x40 RECEPTOR
PC33601

24

PatentIn version 3.5

1

S5

PRT

Human

1

ier Tyr Ser Met /;sn

<210>
<211>
<212>

<213>
<400>

1

Gly

<210>
<211>
<212>
-<213>

<400>

PRT
Human

2

Tyr Ile Ser Ser Ser Ser Ser Thr Ile Asp Tyr Ala Asp Ser val Lys
5 10 15

3

9

PRT
Human

3

Glu Ser Gly Trp Tyr Leu Phe Asp Tyr
1 S

<210>
<211>
<212>
<213>

<400>

1

<210>
<211>
<212>
<213>

<400>

11
PRT
Human

4

Arg Ala Ser GIn Gly Iz Ser Ser Trp &Su Ala
5

PRT
Human
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Ala Ala Sser Ser

1

<210>
<211>
<212>
<213>

<400>
g1n GIn Tyr Asn

<210>
<211>

<212

>

<213>
<400>
Glu val GIn Leu

1

[£3]
[
-

Ser

Leu

Met

ar Tyr

50

Gly

Gin

Arg

val

<210>
<211>
<212>

<213>
<400>

PRT
Human

6

7

118
PRT
Human

7

Arg Leu
20

Asn Trp
35

ITe Ser

Arg Phe

Met ASN

Thr val
115

8

107
PRT
Human

8

?sp ITe GIn Met

Asp Arg val Thr
20

| ]

[

%\M

PC33601 Seq Listing.ST25.txt
Gln ser

* Tyr Pro Pro Thr

Glu ser Gly Gly Gly Leu val 3ln Pro Gly Gly
10 15

Cys Ala Ala Sar Gly Phe Thr Phe Ser Ser Tyr
2

Arg 61In Ala Pro 51y Lys Gly Leu Glu Trp val
40 45

~ car ser Ser Thr I1e asp Tyr Ala Asp Ser val

55 60

N
73
s

Ile ser Arg Asp asn Ala Lys Asn Leu Tyr
70 75 80

ar Leu Arg Asp GTu Asp Thr ala val Tyr Tyr Cys

90 95

Trp Tyr Leu Phe Asp Tyr Trp Gly Gln Gly Thr
105 110

ser

Gln ser Pro Ser ser Leu Ser Ala Ser val Gly
10 15

Thr Cys Arg é]a Ser Gln Gly Tle ggr ser Trp
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Leu
Tyr
ser
65

Glu

‘Ib Thr

Ala
3

Ala A

50

Gly

Asp

Phe

<210>
<211>
<212>
<213>

<400>
g1u val Gln Leu

Ser

Leu

Ala

Leu

Leu

Cys
145

Leu

Met

Gly

GIn

Arg

val

Ala

130

Leu

PRT
Human

9

Arg Leu
20

asn Trp

~ ITe Ser

Ary Phea

Met Asn

Glu Ser
100

Thr val
115

Pro Cys

val Lys

- Thre

Thr
85

Sar

" Leu

ASp
70

Tyr

. Thr

Glu

LySs

GlIn

55

Phe

Tyr

Lys

Arg

~ Tyl"

Ala

Ser
135

Phe

PC33601 Seq Listing_ST25.

PFro

40

Ser

Thr

Cys

val

* Gly

a Ala

Ala

i
7

~ Ar!g

ASpP

Lieu

ser

120

Thr

Pro

Glu

Gly

Leu

GIn

a1y

sar
25

Pro

* Thr

AsSp

Glu

Phe
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Thr

Lys Ala Pro

val Pro ser

Thr Ile ser
75

GIn Tyr Asn
90

Ile Lys
Gly Leau val
10

61y Phe Thr

Gly Lys Gly

Ile asp Tyr

75

Asp Thr ala
90

Asp Tyr Trp

Lys Gly Pio
Glu Ser Thr
140

Pro val Thr
155
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Lys
45

Arg

Ser

GIn
Pha
Leu

45

Asn

Ger

125
Ala

val

L2u

Tyr

Prro

a ASD

ser

Tyr

Gln

110

val

ala

~ Leu Ile

Ser Gly
Gln Pro

80

Pro Pro
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Gly Gly

15

Ser Tyr

Trp val

ser val

Leu Tvr

80

TYr Cys

Gly Thr

Phe Pro

Leu Gly

Trp Asn
160
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Ser

Asn

Thr

Asn

Arg

val

Glu

Phe

Glu

385

Phe

Gly A

Gly

ser

Phe

Thr

210

Fro

Pro

Trp
Glu

290

val
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Glu
Tyr
370
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viu
i

Pro

Leu

Leu
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The

val

S Pro

Pro
val
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GIn

Gly

Pro
340

. Thr

n

Ty r

TYr

Phe

NI S

Thr
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Tyr

GIn

Asp

Ala

Ly's

val a

Asp

A3p

Leu

325

Arg

Ly's

Ser
405

ser

Thr

Ly's

Pro
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ASp

Asn

Trp
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Pro

Glu

Asn

 Ile

s Thr

390

LyS

Ci
v
147

PC33601 3eq Listing_5T25.

Gly val His

Leu

Tyr

Thr

215

Pro

Thr

val

val

Ser

295

Leu

Ala

Ala
375

Thr

Ser

Thr C
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Leu

Pro

val
360

val

Thr
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Trp
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410

His
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Cys

Phe

240

val
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GIn
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Glin

Glu

105

Asn

Ala

Lys

Asp

185

Leu

Pro
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210
<210> 11
<211> 354
<212> DNA
<213> Human
<400> 11

gaggtgcagc tggtggagtc
tectgtgcag cctctggatt
ccagggaagy guctggagtg

gcagactcta tgaagggccy

. Cctgcaaatga acagcctgag

ggctggtacc tctttgacta

<210> 12

<211> 321

<212> DNA

<213> Human

<400> 12

gacatccaga tgacccagte
atcacttgte gggcaagtca
gagaaagccec ctaagtcecect
aggttcagcy gcagtggatce
gaagattttg caacttatta
gggaccaagg tggagatcaa
'<210> 13

<211> 5

<212> PRT

<213> Human

<400> 13

Asp Tyr Ala Met His
1 5

<210> 14
<211> 17
<212> PRT
<213> Human
<400> 14

PC33601 Seq Listing_ST25.txt

taggggaaqqc

caccttcagt
ggtttcatac
attcaccatc
agacgagoac

ctagggecad

tccatectca
aggtattaqc
gatctatgct
tgggacagat
ctgccaacayg

a

ttgatacagc
agctatagca
attagtagta
tccagagaca
acgyctatat

ggaaccctgy

ctatctgeat
agctyggttag
gcatccagit
ttcactctea

tataatagtt

tgaactygggt
gtagtagtac
atgccaagaa
attattgtoc

tcacegtctce

ctgtaggaga
cetggtatca
tgcaaagtga

ccatcagcad

cctgagactc
ccgecagget
catagactac
ctcactgtat
gagagaaagc

ctca

cagagteace
gcagaaacea
gutcccatea
cctgecagect

ttteggcgga

Gly Ile ser Trp asn Ser Gly Ser Ile dly Tyr Ala 2sp Ser val Lys
1 5 10 15

Gly

Page 6



<210>
<211>
<212>
<213>

<400>

Asp GIn Ser Thr ala
1

<210>
<211>
<212>

<213>
<400>

<210>
<211>
<212>
<213>

<400>

15

PRT
Human

15

5

16

11
PRT
Human

16

- Arg Ala Ser GlIn Ser
1 5

17

7

PRT
Human

17

?sp Ala Ser Asn ?rg

<210>
<211>
<212>
<213>

<400>

<210>
<211>
<212>
<213>

<400>

18

8

PRT
Human

18

GTn GIn Arg Ser ésn

19
124
PRT
Human

19

Glu val GIn Leu val
1 5

Ser Leu Arg Leu Ser
20

Ala Met ggs Trp val

ser Gly Ile Ser Tirp

50

Asp

val

Ala

Trp

PC336
Tyr Tyr
Ser Ser

Thr

Pro Thr

Ser Gly
Ala Ala
GIn ala

40

Ser Gly
55

501 Saq Listing_ST25.txt

Phe Tyr Tyr Gly Met asp val
10 15

Tyr Leu Ala
10

Gly Gly Leu val GIn Pro Gly Arg
10 15

ar Gly Phe Thr Phe Asp Asp Tyr

5 30

Pro Gly Lys Gy hgu Glu Trp val

Ser Ile Gly ggr Ala Asp ser val

Page 7



Lys Gly
65

Leu GIn
Ala Lys
val Trp

<210>
<211>
 <212>
<213>
<400>
Glu I1e
1

Glu Aarg
Leu Ala
Tyr Asp

50

Sar Gly
65

Glu Asp
Phe Gly

<210>
<211>

212>

<213>
<400>

GTu val
1

ser Leu

Ala Met

Ary phe

20
106
PRT
Human

20

val val

Ala Thr
20

Trp Tyr
35

Ala ser

Ser Gly
Phe Ala

Gln Gly
100

21
450
PRT
Human
21

GIn Leu
Arg Leu
20

His Trp

Thr

ser

Gly

Thr

val
85

Thr

I
70

L2

Thr

Thr

Sar

Arg

Asp

70

Tyr

Lys

Glu ¢

" Cys

Arg

PC33601 Seq Listing.ST25
Ser Arg Asp Asn Ala Lys Asn
75

Arg Ala

Ala Asp

Thr val
120

Serr Pro

Cys Arg

Lys Pro
40

ala Thr
55
Phe Thr

TYyr Cys

val Glu

(7]
1]
]
—
—

aAla Ala

GIn Ala

Glu Asp Thr Ala
9u

Tyr Tyr Phe Tyr
105

Thr val

P
1
-
%)
U

aAla Thr Leu Sar
10

Ala Ser GIn Ser
25

Gly 6In ala Pro

sly Ile Pro ala
60

Leu Thr Ile Ser
75

3In Gln Arg Ser

Ile Lys
105

* Gly Gly Leu val
10

r Gly Phe Thr

NI L)
v

Pro Gly Lys Gly
Page 8

Leu

Tyt

Lau

val

arg

45

arg

ASN

Gln

Phe

Leu

LRt

Ser

Ty

Gly
110

Ser

Leu L

Phe

*oleu

Trp

Pro

Asp
30

Glu

Leu

Tyr
95

Glu

Pro
95

Gly
15

Asp

TP

Tyr
80
Cy's

Asp

Gy

» T}/ "l

Tla

* Gly

Pro
80

Thr

Arg

Tyr

val



Ser

val

Gly

Ser

145

val

Phe

val

val

LYS

[
1)
wi

Pro

Ser

Gly

50

Gly

Gln

Lys

Trp

Pro

130

Thr

Thr

Pro

Thr

ASp
210

Cys C

Ser

Arg

Pro

Ala
290

Arg

Met

ASp

Gly

115

Ser

nla

val

Ala

val

195

His

val

Thr

Glu
275

Phe

100

val

Ala

L
19
~

val
180

Pro 5

Lys

5 val

Phe

Pro

260

val

Thi

ain s

Trp

Thr

Phe

Leu G

Trp
165

Pro

Glu

Leu

245

Glu

Asn

Ila
70

Pro

AsSn

GIn

Sar

Ser

roN
(X3 0
own

Phe

val

Phe &

Pro !

ser G

Ser

Arg

Ala

Thr

Leu ¢

135

i)
~
Ln

sSer

L
1T
“

Asn

Asn

215

Pro

Pro

Thr

Arg

Ala

Asp

val

120

Leu

Gly

Phe
200
Thr

Pro

Pro

g
«
A

Trp
280

Glu

Ty'r
105

Thr

74

e Listing. ST25
45

Asn

ASp

90

Tyr

val

Fro Cys

val

£la

N G'] y

185

Gly

Lys

Cy's

Tyr

Glu

Lys &

Leu

170

Thr

val

Pro

. Pro

250

val

val

GIn

Page 9

Gly
ala
75

Thr

Phe

Tyr

GIn

ASp

Ala
235

Asp

Phe

Tyr
60

* Arg

140

Y Tyr

7
12l
-

Sar

Thr

Ly3

Pro

Asn
300

Ala

Asn

Tyr

Ala

125

Phe

Gly

Leu

Tyr

Thr

Pro

Thr

val

val
285

LRt

A3
Ser

Tyr

Gly
110

Pro
val
Ser
190
Thr

val

val

ser
[N
Glu

Thr

ser

Leu

Tyr

95

Meat

Thr

Ser

Glu

His
175

Glu

Ala

Met

255

His

val

Tyr

80

Cy's

ASp

LySs

Glu

Pro

160

Thr

val

Arg

Gly
240

His

Arg

A



val
305

Glu

Thr

Thr

Leu

Lys

Glu

Gly

Tyr

Thr

Leu

Cys

370

Ser

Lys
450

<210>
<211>

<2

2>

<213>
<400>
Glu ITe val val

1

Glu Arg Ala ghr

Ser val

Lys Cys

Ile Ser

340

Pro Pro

Leu val

Asn Gly

ser ASp

" Arg Trp

420

Leu His
435

)

213
PRT
Human

22

0

Leu Ala Trp Tyr
35

Tyr Asp Ala Saer
50

ser Gly ser Gly
65

Lys

Gln

A3D

Thr

Leu €

GIn

Asn

Thr

Thr
310

5 val

Thr

Arg

Gly

Pro
390

Ary

Asp2
70

Glu

Phe
375

Glu

Phe

Gly

Tyr

Ly's

Ala
53

PC33601 Seq Listing_ST25.txt
val val His &

Glu
360

Tyr

Thr
440

T PO

'S Arg

Fro
40

Tht

z Thr

Ly's

© GlIn

345

Met

Pro

asn

Leu

val

425

Gin

Ala

Ala
25

Gly

n Asp Trp
315

Gly Leu Pro
Pro Arg Glu
Thr Lys Asn
ser asp Ile

380

Tyr Lys Thr

Tyr Ser Lys
410

(]
o

Phe Ser

[

Lys Ser Leu

Thir Leu Ser
10

Ser Gln Ser

GIn Ala Fro

ITe Pro &la
60

Thr Ile Ser
75

pPage 10

Leu

Ala

Pro

Gln

365

Ala

Thr

Leu

Arg
45

Arg

ASN

Pro

Gln

350

val

val

Pro

Thr

» val

430

Leu

ser

Glu

Pro

val

415

Met

wn
1]

sar Pro

Phe

15

Leu

(0]

T

Glu

Trp

Met

400

Asp

His

© Pro

Ty r

Ile

- G'ly

Pro
80



PC33C01 Seq Listing_ST25.txt
Glu asp Phe Ala ga1 Tyr Tyr Cys GIn GIn Arg ser asn Trp gro Thr
5 90 5

phe Gly GIn Gly Thr Lys val Glu Ile Lys Arg Thr val Ala ala Pro
100 105 110

-
v

ser val Phe Ile Phe Pro Pro Ser Asp 3lu GIn Leu Ser Gly Thr

115 120

R
o
s

Ala Ser val val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys
130 135 140

val GIn Trp Lys val asp asn Ala Leu 6In Sar 31y Asn Ser Gln Glu
. 145 150 155 160

* Thr Tyr Ser Leu Ser 3ser

Ser val Thr Glu GIn Asp Ser Lys asp §
1 175

165

~
o—.

Thrr Leu Thr Leu Ser Lys Ala Asp Tyr ¢lu Lys His Lys val Tyr Ala

180 185 190
Cys Glu val Thr His Gln Gly Leu Ser Ser Pro val Thr Lys Ser Phe
195 200 205
Asn Arg Gly Glu Cys
210
<210> 23
<211> 372
<212> DNA
<213> Human
<400> 23
gaagtgcagc toQtagagte tgaggoaggc ttggtacagc otggcagytc cctgagactc 6o
tcctgtgeag cctctggatt caccttigat gattatgoca tgcactggQt ccgacaaget 120
ccagguaaqqg gcctggaatg gotctcaggt attagtitgga atagtggtag cataggcetat 180
gcggactctg tyaagggccg attcaccakc tccagagaca acgccaagaa ctccctgtat 240
ctgcaaatga acagtctygag agctgaggac acgygcctitot attactgtgc aiaagatcaq 300
agtacagctg attactactt ctactacggt atggacgtct ggagccaaqd dgaccacqatc 360
accgtctcct ca 372
<210> 24
<211> 318
<212> DNA
<213> Human
<400> 24
gaaattgtgyg tyacacagic tcocagecace ctgtetttgt ctcecagggga aagagecaco A0
ctctcctgea gggecagtca gagtgttage agetacttag ootggtacca acagaaacct 120

page 11



PC33601 Seq Listing_ST25.tst
ggccaggctc ccaggctcct catctatgat geatccaaca gyggocactgy catcccagcc

aggttcagty gcagtgoghc tgggacagac ttcactctoa ccatcageay cctagagect
gaagattttg cagtttatta ctgtcagcag cgtagcaact ggccgacgtt cggccaagag

accaaggtgg aaatcaaa

p—

Page 12

180
240
300
318



PATENT COOPERATION TREATY

ADVANCE E-MAIL

PCT

HOTIFICATION OF THE FPECOFDING
OF A CHANGE

(PCT Rule 92bis.1 and
Adminictrative Instroctiong, Section 422)

From ihe INTERNATIONAL EUREAU

FOT/JS200S/026417

To:

BRADY, James, W.
Dickstein Shapiro LLP
1825 Eye Strect, NW

ETATS-UNIS D'AMERIQUE

Date of mailing (day/month/year)
22 April 2010 (22.04.2010)

Applicant's or agent's file reference
MZ23430003PC

IMPORTANT ROTIFICATION

International application No.

FCT/Z2003/086417

International filing date (day/monthiyear)
11 December 2008 (11.12.2003)

I, The following indications appeared on record concerning:

] the inventor

[ the agent [J the common representative

w the applicant
z slame and Address

MEDAREX, INC.

707 State Road
Frinceton, NJ 08540
United States of America

State of Nationality
us us

State of Residence

‘Telephone No.

Facsimile No.

H-mail address

2. The International Bureau hereby notifies the applicant that the following change has been recorded concerming:

O the person B the name

[ the address

] the nationality [ the residence

Name and Addiess

ERIZTOL-MYERS SQUIER COMPAHY
Foute 206 5 Province Ling Rd.
Frincetan, NJ 03540

United States of America

|

rs

State of Nationality

s us

State of Residence

‘I'elephone No.

Facsmile No.

E-mail address
[ Notifications by ¢-mail authorized

3. Jurther observations, if necessarv:

4. A copy ol this notification has been sent to:
B the recciving Office
[] the Intemational Searching Autherity
[] the Authority(ies) specified for supplementary search

the International Preliminary Examining Authority
the designated Offices concerned

the elected Offices concerned .
other:

OOXT

The International Bureau of WIPO
34, chemin des Colombetics
1211 Geneva 20, Svatzerland

Facsimile Mo, =-41 22 338 87 20

Authorized officer

Ratsimba Landry-Andosoa
e-mail pt03.pet@wipo.int
‘I'clephone No. -+41 22 235 74 03

Form PCI7IR/306 (January 2009)

I/EFPATMPY()




AL m A UL A NS USSR BSARLR R RSN

ADVANCE E-MAIL

PCT

NOTIFICATION OF THE FECORDING
OF A CHANGE

(PCT Pule ?bis. 1 and
Administrative Instructions, Section 422)

FRER P N Y

From the INTEPIIATIONAL BUTEAU

To:

BRADY, James, W.
Dickstein Shapiro LLP

1225 Eye Strect, NW
Washington, DG 20006-5402
ETATZ-UHIS D'AMERIQUE

Date of mailing (day/month/year)
2% April 2010 (22.04.2010)

a1

Applicant's or agent's file reference

M22430002PC

IMPORTANT NOTIFICATION

International application No.

FCT/US2002/026417

International filing date (day/month/year)
11 December 2002 (11.12.2003)

1. The following indications appeared on record conceming;

B0 the applicant the inventor

[] ihe agent

O the cornmon representative

} e and Addiece
LAIO, Wei

17143 Hillcrast Meadow Drive
Chesterfield, MO 63005
United States of America

Stats of Mationality State of Fesidence
us us
Telephone Ho.

Facsimile No.

E-mail address

] the person B the name

2. The International Bureau hereby notifies ihe applicant that the following change has been recorded concerning:

] the address

[] the nationality

] the residence

Mame and Addrecs

LIAO, Weij

17142 Hillerest Meadow Drive
Chesterfield, M2 33005
L‘iled States of America

State of Mationality
us

State of Fesidence
s

Telephons Mo.

Tacsimile No.

E-mail address

[] Notifications by c-mail authorized

2y

3. Tuither observations, if necessary:

4. A copy of this notification has been sent to:
B the receiving Oilice
[J the International Searching Authority
[ the Authority(ies) specified for supplementary search

the designaizd Offices concemed
the clected Offices concermed
other:

OO0

ihe International Preliminary Exzamining Authority

The International Bureau of WIPO
34, chemin des Colombettes
1211 Geneva 20, Switzerland

Faccimile o, =41 22 358 87 20

Authorized officer

Deblus Natalia
e-mail ptO3.pet@wipo.int
Telephone Tlo. 41 22 228 74 03

T IIAONTA



PATENT COOPERATION TREAT,

PCT

INTERNATIONAL SEARCH REPORT
(FCT Anticl 12 and Rules 42 and )
Applicant's or agent’s fils reference 'FOR FURTHER | gz Form FOTASAZE0
M32450003 5 ACTION as well as, where spplicablz, itsm & below.
international application flo. Intamationat filing Jats (s :la}/mumh/}«:a {Earlizzt) Fricrity Datz sy dnonthiyaar)
ECT/UEZ002/056417 11/1z/z008 12/22/2007
Applicant

MEDAREX, INC.

This international s3arch rsport has baan prepared by this Intemaiional Searching f\ulhuuly and iz tranamiited to uu, applicant
according 1o Aricls 15, A copy iz being transmitied to 1a Intermationzl Eur«,au

Thig international ssarch n;purl consiats of a total uf 5. sheets.
Itiz alzo accompaniad by a copy of each pricr art dacumzni clled In iz report.

1. Basis of the report .
a. With rzgard o tha language, thi lr.L mational $32ch was carisd out on the basis of:
the intarnational application in the language in wiich It was filed

D a tranglation of the ntsmational application into ‘ , which i3 ths language
of a ranslation fumizhed for the purpozas of inlsrnstional acarLI- (Futes 12.3(a) and 22.1(b))

This internatiored search report has baen establlshed tabing into acconnt the rectificatizn of an obvicus mistake
authanized by o notifiad to iz Ault honity under Rule 91 (Rule 43.60i(a)).

With r2gard fc. any nucleotide and/or amino acid sequence disclozad In the intermatinal agplication, 326 Sox No. 1.

2. Certain claims wera found unsearchiable (Sse Box Ho. 1)
2. Unity of invention is lacking (z2= Box Ma i)
4. With regard to the title,

tha ta-t is spproved 23 submitted by the applicant
D the tast has bzen setablizhed by this Authority o read as ollows:

5. With regard o the abstract,
the textis approvad a2 submitied by the applicarnt

D the el haz baen established, according to Fule 29.2(b), by thiz i\uthunly S it appzars in By Ho. IV, The applicant
may, within ona montl friom the date of mailing of thiz intemational 22arch report, SUbmit commants 1o this Auvthority

€. With regard to the drawings,
a. the figure of he drawings ts bs pul:-,llfsl'.ecl with the shatract iz Figure Mo.
[[]  as=uggsested by the spplicant
D az aelected by thiz Authorily, bacauze the applicant izilsd i suggest a figura
l:l az gelectad by this Authority, bacauze his figurs betier charactenizz: the fnvention
b. non of th figuras is o be published with (e abetract

Farm PCTASA/ZG (first shaed) (April 2007)



Intemationzt application Ho.

INTERNATIONAL SEARCH REPORT

PCT/TIS2008/086417

Box Ho. | Nucleotide and/or amino acid sequence(s) (Continuation of item 1.b of the first sheet)

1. With rzgard to any nudl 23lids andfor 2mino acid 2squencs dizclozed in i intamational application and naczssany (© the dalmed

invantion, i intermational saarch was canisd out on tha basis of:

a. type of material
a sequence listing
D tabla(z) related to the saquence listing

b.  format of material

on paper

in electronic form

¢ tme of filing/lumishing

containsd in the intemational application a3 filed
D filcd togather with the Intesrnational application in clzotionic form

furniched zubzsquently th this suthority for the purposs of soarch

In addition, in the case that more than one varsion or copy of 2 saquened Bating andfor table exlating therato has besn filed
or furniztezd, the reguired statemaznts that ths infomaation in the 2 cucnl or additional copla: 13 idendical b that in the
application as filed o dvs2 g bizyond the application az filed, a8 appropriata, wars furnizhad.

>

a. Additional comments:

Farmy FCTASA210 (Gontinuation of first shezt (1)) (April 2005)




INT"NATIONAL SEARCH REPORT .
PLT/UZ200

}c—matl-nhal applization No

2/056417

A.” CLASSIFISATICA OF SUBJECT MATTER
INV., CO7K16/28 ADIP'J/O

Acrording (o Intermational Patznt Classificalion (IPC) or to both national clazsificaticn and IPC

B. FIELDS SEARCHED

Minimum decumcntation searched (clzas

COo7K

2lion system fullow zd by daszification syrbols)

Documentation s :archad oler than minimum documazntation to the 2siznt hat auch dosumants 252 Included In the

d= ezarchad

Electronic dats bazs consultad duiing the international 3sarch (nams of data bage and, wiare practical, 23arch terms uscd)

EPO-Internal, EMBASE, BIOZIS, Jequence Search

C. DOSUMENTS CONSIDERED TO BE RELEVANT

Category® | Cliatban of document, with Indicatian, whiere 2ppropitaic, of the relavant paseages

Ralavant to dalrm Mo.

X WO 0%/106495 A (CRUCELL HOLLAND BV [NLI;
EAKLER ALEXAMDER EERTHOLD HEND [NL1I;
MEETTER-) 24 Dscember 2003 (2003-12-24)
page 22, lazt paragraph - page 29,
paragraph 2

page &€, laszt paragraph - page 58
paragraph 1

Fage 60, paragraph 2 - page €1, paragraph
2

?

examples 1-10

claims 1-10,18-2
¢ HO 93,4;53J A (UIUTEP° OF PROVIDENCE IN
OREGO [UST) 26 August 1999 (1999-02-26)
exaiple 8
claims 1-9 -

Sec palent family annax,

@ Furtter documents ars Bistad in the sontinuation of Bax G.

-

Cpedial aategorias of oiled documents

T tatzr doe

A" documznt dining the general state of the art which is nu(

znt publiztied aftzr the intemational filing date
or priogity Jate and not in conflict vith s

zpplicstion but
citad 16 understand the principls or thzory ur.dz_nvlng the

Coisdldarcd o b3S of particular iehkevan
*E" carlier documiznt bt publizhed on o afl.-rlh_ international
filing date
‘L documant which niay throw doubts on pri
which is cltzd stablish the publicatio
eltation of other 3hedizl reass (& :
O document raferring 16 an oral disclosurz, use, exhibilion or
other mzans

* docuinent published privr 10 thie intemational filing dats but
Iatar than the priciity datz chairzad

ority  Slaim(z) o
I of anothar

invention
N docurmznt of particular rzbzvance; the claimzd invention
canndt b eonsidzrsd novel or cannct b conshizrzd to

-involve an inventive stap wiren lhe document ke taken alone
“Y* document of particular rslevancs; ths Slamed inventian

cannot b2 condidzrad toinvolve an inventive step when the
ned with chs o ey other 3uch Jou-
manta, St combination b ing olwious to a parson kil
in the an.

docurment member of the sams patent family

Datz of the actual completion of the Intemational search

23 April 2009

Dalz of fnailing of e intsmatbanad sezrch 1zl

12/05/2009

Mame and malling 2ddre3s of the 1S4/

Europcan Patent Giiicz, P.S
NL - 2280 HV Rijswij
Tel. (+31-70) 340-2040,
Fax: (+31-70) 240-301C

lu Patentlaan 2

Zusthriced officer

Ulbrecht, Matthias

Foma FCTASAI210 (saccnd sheet) (Mpril Z505)
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INT"NATIONAL SEARCH REPORT

Imatkanal application Mo

| PCT/US2005/026417

C{Cutinuation).

GOCUMENTS SONSIDERED TC: BE NELEVANT

Category* | Cis

ton Of chicur znt, with indication, whers appropaiats, of the retzvant pasages

Relevamt to Claim to,

X

XIE F ET AL: "Characterization and

application of two novel monoclonal

antibodies against human 0X40:

costimulation of T cells and expressio

tumut as well as normal gland tizsues.
UE ANTIGEN’ AFR 2006,

vol no. 4, April 2006 (2006-04),

pages -07 317, YFOOI825127

ISSN: 0001-2 °1R '

abstract

page 313, right-hand cclumn, paragraph 2

I'l on

FJAERGAARD J ET AL: "Therapeutic =fficacy
of 0X-40 receptor antibody depenids on
tumor immunagenicity and anatomic site of
tumor growth.”

CANCER RESEARCH 1 OCT 2000,

vol. 60, no. 19,

1 October 2000 (2000-10-01), pages
E514-5521, XPOO79035325

ISSN: Q008-5472

abstract

page BE1E, left-hand column, paragraph 5
EJAERGAARD J ET AL: "Augmentation versus
inhibition: effects of conjunctional 0X-40
receptor monoclonal antibody and IL-2
traatment on adupt1v~ 1mmun0thérapy of
advanced tumor.

JOURNAL OF IMMUNOLOGY (BALTIMORE, MD

. 1950) 1 DEC 2001,

val. 167, no. 11,

1 Dacember 2001 (2001-12-01), pages
6E69-6677, XFOO7205324

ISSN: 00;;-1767

abstract

page 6670, right-hand column, paragraph 4
WEINGERG ANDREW D ET AL: T"Anti-0X40
(CD134) administration to nonhuman
primates: impunostimulatory effects and
toxicokinetic study”
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MEDAREX, INC. -

1. This opinion containg indications ralating 1o the following items:

e No. | Basiz of the opinion

Box Na Pricrity

Box Mo M Mon-zstablishment of apinion with regard to nevelty, inventive step and industrial applicability
Box No IV Lzck of unity of invention

Box Mo Vo Reasoned statzment undze Rule 4360 1(2)() with tegard to nevalty, inventive stap or industrial
applicability; sitations and explanations supprting such statament
Box Me. VI Gertzin documents citsd :

Box Mo VI Certain dafects in the international applicstion

ROD ROODOE

Bex Mo, VI Certain obzervalizns an the intsmational apglication

D-20293 Munich
Tel. +49 28

VD - Telephone He, a2 59 2295-7710

Far:: 1S £5

\.“ .
Eurcp zzn Patsd Offizz ; R s
‘_@) . il Ulbracht, Matihias H Q»
:":

2.  FURTHER ACTION
If 2 demanid for intarnational praliminary examination is mades, thiz apinion will usually be considered to be a
writtan opinicn of the Intzmaticnal Preliminary Examining Autharity (“TPEA”) e=aept that this doss not apply where
the applicant cheosas an Autharily cther than this ong ic be ths IREA. and the chozen IPEA has notifed the
Internationzl Bureau undzr Ruls 68.16i(b) thal writkzn cpinions of this Intsrnational Searching Authority
will ot be sa considered. '
If this cpinicn i3, 23 providad abiove, conzider=d e b& z writizn opinicn of ths IPEA, the applicznt is invitad to
submit 1o the IPEA 2 written czply togather, where approprials, with amendments, before the expiration of 2 months
from the Jate of mailing of Form PCTAZ AR ar bafors the expiration of 22 months from the priority datz,
whichzvar z:pires later.
For furlher coplions, zes Form PTTASALZO,

2. Farfurther datails, see nobes to Form PCTASAAZ0.

Nz and mailing addesss of ths ISA: Date o completion of Authorized Officer .

—_— . this opinion ST,

Form PETATABAT (Cavar Shet) (Apil 2008)
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INTERNATIONAL SEARCHING AUTHORITY PCTAISZ00ENSA41T

Box No.| Basis of the opinion

1. With regard to the language, this opinion has baen estakdistvsd on the basis of:
the intzrnational application in the anguags in which it was filed

O  atranslation of the intemational application ints |, which is the languags of a tranzlation furnished for the
purpnaes of international search (Roles 12.3(@) and 23.1 ().

2. O This apinion has been establishad taling into account ths rectification of an obvious mistake suthorizad
Ly oF nolified B this Authority undar Rulz 91 (Ruls 436is. 1(a))

2. With regard to any nucleotide andior amino acid sequence dizclosed in the intamational application and
necessary 1o the claimed invention, this apinion has baen established on tha basis of:

a. type of material:

' A a séqueﬁce listing
O table(s) ralated 1o the sequance listing '

b. format of material:
& on paper
X in electronic form

| ¢. time of filingfumishing:

contained in the intamational application as filsd.
0O filed together with the intemational application in sleconic form.

furnished subsequently to this Authority for the puiposes of search.

4. B Inaddition, in the case that morz than one version or copy of a equence listing andia tablz: relating thereto
hias been filed or furnished, the resuired statements thal the information in the subsequent or additional
copias is identical o that in tha applicedion as filsd or does nol go hayond the application as filed, as
appropriate, were furnishad.’ ‘ ‘

5. Additional commiznts:

Form PCTASA/ 237 (April 2007)
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INTERNATIONAL SEARCHING AUTHORITY ~PCTAIS2O0E055417

Box Mo.V  Reasoned statement under Rule 43bis. 1(a)(i) with regard to novelty, inventive step or
industrial applicability; citations and explanations supporling such statement

1. Statement

Hovelty (M) Yes: Claims 1-30
No: Claims

Inventive step (19) Yeg: Claims
No: Claims 1-30
Industrial applicability (1A) Yes: Claims 1-30
No: Claims

2. Citations and explanations

see separate sheet

Box Ho. VIIl' Certain observations on the international application

The following obsarvations on the clarily of the claims, description, and drawings or on the question whathar (he
claims ars (ully supported by the descripdion, are made:

‘see separate sheot

Formi PSTASA/237 (April 2007)
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Reitem V.
. 1. Gited documents

D1 WO ad/1064935 A (CRUCELL HOLLAND BV [HL]; BAKKER ALEXANDER
BERTHOLD HEND [HL]; MEESTER-) 24 December 2003 (2003-12-24)
DI WO a9/42528 A (SISTERS OF PROVIDENCE IM OREGC [US]) 26 August
1999 (1999-02-26) :
Dz: XIEF ET AL: "Characterization and application of two novel monoclonal
- antibodies againet human C040: costimulation of T cells and expraszion on
tumor as well as normal gland tissues.” TISSUE ANTIGEMNS APR 2006, vol. 67,
no. 4, April 2006 (Z006-04), pages 307-217, X POOZESE1ZT ISSM: 0001-2315
D4: FJAERSAARD J ET AL: "Therapeutic efficacy of OX-40 recepior antibody
depands on tumor immunogenicity and anatomic site of tumor growth.”
CAMCER RESEARCH 1 ST 2000, vol. 60, na. 19, 1 Dotaber 2000 (2000-10-
01), pages 5514-5521, FXPOOTO0SIECE ISSN: 0008-5472 ~
D5: KJAERGAARD ) ET AL: "Augmentation versus inhitition: effects of
cotjunctional C¥-40 receptor monoclonal anlibody and IL-2 treatment on
adoptive immunaotherapy of advanced wumor” JOURNAL OF IMMURNOLOGY
(BALTIMORE, MD. : 1950) 1 DEGC 2001, vol. 167, no. 11, 1 December 2001 -
(S001-12-01), pages 6EES-GETT, X POOT905324 ISSN: 00221767
De: WEINBERG ANDREW D ET AL: "Anli- x40 (C30D134) administration to
nonbuman primates: imnmnostimulatcny sffacts and tovicokinatiz atudy”
JOURMAL OF IMMUNCTHERARY, LIPPINCOTT WILLIAMS & WILKINS,
HAGERSTOWN, MD, US, vol. 29, no. 6, 1 November 2006 (2006-11-01), pages
: STE-ERE, XPOO11520% ISSN: 1524-95587 .
7 Wi Z007/062245 A (FIRIN BEREWERY [JP]; JOLLA INST ALLERGY
. IMMUIMCOLOG {UES]; FATC SHINBCHIRD) 21 May 2007 (2007-05-21)

Py

Novelly (Art. 22(2) PCT):

The prior art does nat dizclese any binding malecules spavific for human OXJ40R
which comprize any of the SEQ D 1-10 and 12-22 or competes with any antibody as

Form POTASAIZET7 (3 zperat: Sheet) (Sheat 1) (EPC-April 2005)



"WRITI'EN OPINION OF THE A Internatianal application Mo.
INTERNATIONAL SEARCHING . - .
AUTHORITY (SEPARATE SHEET) x PCT/IS2008/086417

defined in claim 1. Consequently, claims 1-30 are novel.

g Inventive step (Arl. 33(3) PCT):

D1 digclozes agonizt binding molecules, namely human antibodiez capable of binding
to and stimulating the human OXA0-receptor, nuelein acid malecules encoding aid
binding moleculas, vectors comprising 2aid nucleis acid molecules as well as host
cells comprizing said veslors (p. 22, last para. - p. 29, para. 2; p. 56, last para. - p. 53,
para. 1; p. 60, para. 2 - p. 61, para: &; Examplas 1-10; claims 1-10, 18-23). Said
binding moleculas are formulated into pharmaceutical compositions and uzed for
stimulating T-cellz and treating cancer, including breast cancer, colorectal cancer,
lung cancer, prostate cancer and various haematological cancers. The binding -
molecules affinilies are at least 107 M. Glaim 1 iz distinguizhed from D1 in that the
hinding maleculs has the property of competing wiph an antibocly defined by gpecific
zaquences of the light and heavy chain variable domains. Mo other technical effect is
imparted by this gpecificity. Thus, the proposed binding molecule is an alternative
binding molecule epecific for human CXA40R to that dizclosed in D1. The generation
of such an altarnative binding molecule, namely an antibody requires no more than
routing methodalogy which iz inter alia dizclozed in D1, The selzction of any specific
binding malecule abtainable by said methodology, in the absenca of ahy surprising
technical effect has to be congideraed arbitrary and not aufficient to eatablizh an
inventive step, Henee, claim 1 is considersd not inventive.

€
[

The foregoing considerations apply mutatis mutandis W claims 2-9 and 14-17 for
which consequently an invenlive step iz denied as wall.

3.8 The additional features suggested by any of the claime 11-12 are also disclosed in
D1 (aupra) and thus do not establish an inventive step.

2.4 Cince D1 dizclozes the products related b the binding moleculzs i.e. pharmaceutical

~compositionz comprizing them, nucleic acids encoding them, vectors comprising said

nuclzis acide and hozt cellz comprising said vaclors as well as methods of enhancing
immune responses and reating/praveniing cancer (aupra), claima 13-20 can dsrive

Form PCTASAZET (Szparatz Sheel) (Shzat 2) (EFZ-April Z00S5)
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“ AUTHORITY (SEPARATE SHEET) POT/USZO02/086417

their inventivity merely from the hinding molscules/antibodies referred to therein.
These, for the reasons given under V.2.1 - V.2.3 howaver, are considered not
inventive anct conzequently claims 18-20 fzul tn 2stablish an inventive step as well.

€
wn

A gimilar attack on inventive step of olaims 1-30 could be et ablizhed starting from
any of D2-Da. DT refers to antagonist anti-CMA0R antibodies. Claime refsning to
binding moleculzz whoze structural definition is not such to encompass only agonist
antiboclies (2.g. daims 1-2, & and 7), for the consideationz elaborated under V.3,
alao lack an invenlive step over D7.

4. nclustrial appllcab/l/t) (Art. 333 )F" ’T):
Industrial applicability of lh«= subject-matier of claims 1-20 is acknowledged.
Re item VIl

As concems claims 15-24 and 50 it should be borme i rnind that the patentability can
be dependent upon he formulation of the claims. The EROD, for e ;ample, dozz not
recognise as patentabls claims o the use of a compound in medical reatment, but
“may allaw claimz to a procuct, in particular substances or LUI‘II[JU;I[IUI% foruszein a
first or further medical treatment.

Fum PCTATAZ27 (Separats Sheet) (Thast 2) (EPT-Apil 2005)
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z of tiws l‘ atent Sooparation Traaly, te Az i 13 Ad strative Ingtructions

wy b2tween th Hotzs and thoze requiremants, the lalizr ans applicable. For more
icant’s Suide, & publication of WIPQ.

In thaes Fotes, “Articl®, “Ruls®, and "Sestion” refar 1o e provisions of the POT, the PCT Regulations and tha PCT
Adrainiztrative Inz tru-:tuono, r-;-:pumv ly.

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19

The applicant hag, after having recsived the Intsmational 2sarch report and the writtsn opition of the intemational
Saarching Autirity, one apparuniy to amend the daims of the intsmational applization. it zhould howaver be emphasized
at, zince all parts of the intemalional application (daims,desrripton and drawinga) may be merld,d duung the
Jﬂuﬁal prclimlnary ararination procadurs, thérs iy u
3, 2. e applicant want.:
=nding the claims befors
prutmllun i3 avaitabla in some States only (3

ally no nesd to file emandman 13 undhzr Articls 19
i0 be published (or the pumodes o izionad [ ulcbnon or has another
nal publication. Furlhermors, it should be smphadzed that provisional

g PCT Applicant's 'Suids, Volume VA, Annxez B1 and E2).

19 are not allowed where
v repirt would be

The attention of the zpplicant iz drawn to ths ot that smendments 0 he claims undar Arilcls
ihe Intarmnational Searching Authorlty has deslared, under Ariiclz 17(2), st no intsrmationsd ssar:

establishd (s36 PCT Applicant's Guids, Yolime A, paragraph 298).

What parts of the internatisnal application may be amended?
Undar Articta 19, only the claima may b3 amandad.
During the Intérnational phaze, the claime may al:o bz amended {or furtlsar amanded) undar Ariiskz 2 Leforg the

International Praliminary E=amining Authvaity. The d2acription and drawings may orly be amendzd under
Actichz 24 bafore the International E-amining Authorily.

UpEsn entry into tha national phass, all paris of the Intzrmational ppliication may b amended under Article 23 o,
whare applicable, Articlz 1. ‘

Jats of renamiital of the intermalional search repart or 16 months from tha pricrity date,
whichaver timé limit 3. 1L ghould be notad, howaver, fat the amandmants will b dered as having
teen racsivad on tims if they ars neccived by the Intznaional Buizan aflee the &= plration of he applicable ime
limit but bafors the complziban of the tschnical preparations far nts nruuunal publu, dion (Ruks 35.1).

When? Within 2 montihs from t

C_

Whete not to file the amendmenis?

The smandinentz may only ke filed with e Intsmational Burean and ndd with ths recsiving Oiice or the
Internationzd Searching Authonity (Fule 48.2).

Whzrz a demand for intermational prelininary geaminalion has beenisz filed, se2 below.

How? Eithar by caﬁ':;ellina e ar morg antira slzims, by adding 2ng or mars new clalms o by amsnding the 3xt of ona
or more of the daims a3 filed.

Areplacemient zhez! must be ,ubrnllh.d for 2ach hest of the chaims which, o acsount of an amendment o
amendmants, diffees from the shest ariginally dled. :

.Where a claimis
aiz rziumbersd, thay must bs

All the claimz appearing 0 2 replacement sheet must ba numbarad in Arable mims
cancal s rarmbaring of he ather claims 13 required. In all cases where daims
renumbedrad conseoulively (Section 205(b)). .

The amendments must be made in the tanguage in which the international application is to be published.

What doruments mustinay accompany the amendments ?
Letter (Section 205(b)):

The amendments mnzt L2 submitted with 2 latier.

Th Iatter will 0ot be publizhed with the Inlsrmation:

ication and ez amended claims. It should not be
confuzsd with the "Statamant under Adicls 19(1)" (23 ;

Aow, ondasr “Ssatamznt widar Art&::l& 19(1)").

The letter must be in English or French, at the choice of the applicant. However, if thc language of the
international application is Englich, the letter must be in English; if the language of the int"mauonal application
is French, the letter must be in French.

Hotes o Fltirm POTASAIZZ (fired shaet) (Gtoter 2005)

(



NOTES TO FORM PCT/ISA/220 (continued)

The letiar must indicale the differances balwe 2n the claims as filzd snd Hhe clabns: as amendsd. 1 muszt, in
partiontar, indicats, in connection with zach Slzim appzaning in the intemational application (it baing underztocd
thatidentical indications concarning sevaral daim: may ba groups.d),whather

(i) the claim is unchanged;

(i) tm, claim i3 cancelled;

(i) me claim is new;
(iv)  the claim replace: one of mone clalins as filed;
(v) | the claim is the rzault of tha division of a clzim &s filed.

The following examples illustrate the mannes in which amendments must e explained in the
ac(umpanymg letter:

1. [Where urlglmlly Hefe wers 4.. claims and after amendrznt of soms
*Clzimes 140 29, 31, 32, 24, 35, 27 t 43 replaced by amandsd claims
daims 50, 52 and 36 unbl.-_mgAd new claims 49 to 21 addzad.”

03 thers are 51):
ing the same numbars;

2. Whare ongvncny thare ware 18 claime and aftsr amandmsnt of all -.quu: there are 11]
"Claimz 1 12 15 replacad by amendzd daims 1 to 11."

2. Where -Jrlgindly there wars 14 slaimz and the amendmznts consistin cancalling some claims and in adding
new claims): . -
"Claims 1o 6 'md 14 Urlb‘l.,ll'lgb lalms 7 to 12 0 Z.I’I(F‘“ud NEW o
"Clalms 7 to 13 cancelled, new Glaims 15, 16 and 17

1. [Whers various Finds of amendments are mude]
"Claimz 1= 10 unchangad; clalme 111013, 13 and 13 cancallzd; slaimsz 19, 18 and 1€ replaced by amendsd
cladm 145 clahw 17 subdividzsd into amc—.n.,lmj claims 15, 18 and 17; nsw clulms 20 and 21 added.”

1'-'ll'||~ 15, 16 and 17 dd_l\.d" or
added; all vher olaim e ynchangzd

"Statement under article 19(1)" (Rule 16.4)
. The amendmants may be accompanizd by a dstement a«plaining the amendments and indicating any impact

that such amendments might have on the desoripton and the drawings (which cannot be anandsd undsr Aelicks 12(1)).

The statemant will be publizied with the internations! anplication and the amended claims.

It must be in'the language in which the international application is to be published.

It muzt bis brief, not éxcasding 500 wordz if in Englizh of If ranzlated inte Englizh.

1t should not be confuzsd with and Jo 33 not replacs the letiar indicaling ihe Jifferances batwesn the claimz a3 fled
andl &3 amended. Itmust be filad on 5 ssparate shast and must be idantificd as zuch by 4 heading, praferably by
uzing ez words “Statement under Artizle 19(1).° :

It may not contain any Jdizpar2ging commants oo s internaiional searsh repon or the relavance of citations
containgd in that report, Rafersnc o citationeg, relevant 1o a given clm, contained in the inksrrational ssarch
raport may b mads only i connaction with an amendmznt of that claim.

Consequence if a demand for international preliminary examination has alrcady been filed

I, at tha tims of filing &ny amandmsnts and any accompanylng statsmaend, undsr Articks 19, a demand ior
internztiona! prefiminary ¢ wation haz thgady been suimilsd, e applicant must préigrably, at the time of
filing the amendmisnts (andd any stztemant ) with the Intemationzl Bursay, aiso file with W Intsrmational
Pruhmhurvc <amining Authorily 3 sopy of such amendiments (Sad M any ~taten-am) and, whars required, a
un 5 such amendianits for ths procedure bafore hat Autherity (se: Rule: 3 5.3(2) 2nd 6.2, first

C:3). For further information, £z e M2 to ihe demand iormn (FCTAPEAAOY ) ’

If'a demand for intsrnational peatiminary e<aminaicn 1 mads, the writkzn opinion of the Intemational Sears hing
Authority will, = Pt in certain cases where the Inlzmations! Prelifinary Evemining Authority Gid not ot as
Intemationat Szarching Authority and wherg it haz natificd the International Bureau undsr Fule 68, 1bi(k), be
conziderad to b 3 willten opinton of the Intzraational Prliminary E<amining Authority. if 5 demand iz mads, the
applicant may ubmit o the Intamalionat Prelimi waraining Authonly a reply to th: wiittzn splrdon together,

* whers appropriste, with armend iration of 3 monthe rom th of mailing of Form
POTASAZ) of baion Wz expiration of 22 monihs froni th prionity dats, whichever expinga lalsr (Rule 34is.1(g)).

Consequence with regard to transtation of the international application for entry into the national phase

The applizant’s attention I3 drawn o tha fact that, upon zoiry inte the national phazs, & tanslation of the claims as
armendsd uncder Arlicls 19 nuy have to e tumn fied 19 the desigratsValectsd Qificas, Instead o, or in addition to,
the trandation of the dalms a3 filed.

For further detail: on the requiretnants of sach designatediatackad Offics, 23& the PCT Applicant's Guide,
Volume Il.

Pitas 3 Forin PCTASALZZ0 (second shest) (Dotobzr 2005)
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SUPERINTENDENCIA

-086027- -000060-0000

Fecha 2( 1() 07 14 16:56 43

Dep 2020 DIR,
fra 11 PATLNILIYH ; NALVASCR

Lve 378 FASLNACIONAL!

Act 411 PRLESLNIAGCIO!  olios, 2
PATENTE DE INVENCION [ | MODELODE . LNTACION — Folios 243

——

EEREN

Indicacidn que se solicita una patents.

Datos de identificacidn del solicitants o de la parscu".a quez presenta la solicitud
Descripcidn de la invencién

Dibujos de sar eatoz pertinentas

Comprobante de pago d= las tasas sstabilzcidaz (De ser 2l caso formato de descuanto)
4

Cormpleta [:l '/ Incormpleta I:I

PATENTE D?IVENCION PCT MODELO DE UTILIDAD PCT I:l Art.33 Decision 486/00, Circular Unica

lzr f/lndl-'a-;n A quie se solicita una PCT
. - Copia d= la solicitud en ezpanal, tal coma fue pressntada inicialments (capitulo descriptivo,
T ) reivindicatoria, resumen)
I:I /leuy'\x da ser estos pertinentes
D Comprabants de pago de las tazas establecidas (de ser el caso formato de descuento)
Completa D Insormplsta |:|
DISENO INDUSTRIAL [ ] (Art. 119 Decision 486/00)
D Indicacién qus s2 solicita Disefio industrial
D Datoz de identificacidn dal solizitante o da 13 persona gue presenta la solicitud
D Paprasentacion grafica y fotografica del Disefio industrial o muestra del material que incorpora sl
diseno
D Comprobante d= pago de las tasas establecidas
Complsta l—__l Incompleta I:]
‘x.
ESQUEMA DE TRAZADO D (Art. 92 Decision 486/00)

10 O

Indicacién ques s solicita un esqueama de trazado
Datos de identificaciin del solicitants o ds 13 persona que presenta la salicitud
Fazpresentacidn gréfica de un esquama de trazado

Comprobants de pago d= 1as tasas establacidas

Completa D Incompleta I:I

P102-F08 (2009-11-18)
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somon,

Industria y Comercio

SUPERINTENDENCILA

Bogota D.C.,
2020

Daoctor(a)

OLARTE GARCIA CARLOS REYHNALDOQ
Apoderadia(a) y/io Representants de
BRISTOL - MVYERS SQUIBE COMPALTY

REFEREMNCIA Radizaciidn Ne. 10 02E027

Salicilud internacional PCT/USZ002/0%6417
Fecha inicio fase nacional 14/07/2010

Tramite 11

Evento 378

Actuacisn 430

Oficio No. g 0 _9_5__0 j-':

Coms resullads del sxamen de farma, realizado con fundaments en =l artfculy 32 de la Decision 496 de la
Comizion de la Comunidad Andina, articuls 27 del Tratado de Cooperacian en Materia de Patentes (PCT), regla
51 Lis del Reglaments y Circular Unica de la Superintendencia Je Industria y Comercia, s& s SIMUNICA QU2

1. Bl salicitante debe prasentar un nuevo tituls que permita idsntificar la materia de la cual trata la solicitud, ya
que &l titulo relacionado no 88 encusntra oon la precisidn necesana para identificar claramente el ohjeto de la
solicitud de patantz, (Regla 4.3 PCT, Art 26-27 D-456, Ciroular dniza 5.2.9)

=~ La solicitud no contiene la copia de! documantd @n que consta 1a cesion del derecho a la patents del inventar al
solicitants o @ su causants, confarme a 1o astabledido por el ariculs 26 literal k) de la Decisidn 496 de la
Comision de la Comunidad Andina. Cuande s trate de documentos olorgados en &l edranjera, estos debaran
legalizarse de conformidad con o dispuesty por log articulos 289 y 2600 del Cadign de Procedimiento Civil,
Cuando se rate de las declaracionss a que hace referancia la Regla 417 i) del Tratado de Cooperacion en
Matsria d= Patzntes PCT., el alcance de 1as lales declaracianes se datzrminara segin indiquen claraments una
casion de derechos del inventor al solicitante o su causante, de conformidad con lo dispuests en @l numsral
5.2.15 del Capituly Guints, Titulo » de 13 Ciralar Onica dz Superintendencia de Industria y Comerdio.

En curnplimiznts de o dispuests por @l articulo 39 de la Dedisiin 426, se le requisrs para que dezntro del térming
de dos messs siguisntes a la fecha de nadificacion del presente oficia, complete e requizitog anteriormenta
enunciados. En caso de no dar cumplimients al presents requerimiento, 1a solicitud se sonsiderara abandonada y
perderd su prelacian.

Continua en la pagina siguients. ..

Al contestar favor indique el nurmisro de S:dz Cantro: Carrsra 12 Ho. 27-00 Pisos 2, &, 7 y 10 PBY: 5370000
radicacion que sz encucntra a continuacion Sordy CAN: Av. £ra 50 Ho. 26-55 int. 2 Tzl 5350070
Call Conter 6515240, Linza 01C00-910165
Web: weav.sic.aov.co e-mail: info@sic.aov.co
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An \\ Coniinvacion radicado No: 10 086027 . .
=y Industria y Comercio
CUPERINTENMCEN C1 A

rgtan

Hotifiquase @l presente oficia conforme a lo dispussta en el numeral 5.2, litaral &), del capitulo quinta del titulo
primara de la Circular Unica Ma 10 de 2001,

ALL: CARMEHNZA CESPEDES DE VERGEL
Directora def .l/u dvas Crc—.{aci-:-nes ()

30 40, 2010

El anterior requearimiznto fus notifizads por fijacidn en lista de fecha
adpali
-
3
o
Al conteatar favor indique 2l namzro de Ssde Cantro: Carrara 13 Ho. 27-00 Pisas 2, &, 7 y 10 PBM: 5870000
radicaciGn que $S sncusntra @ continuacion Sede CAH: Av. Cra 50 Ho. 26-55 int. 2 Tek 8330070

Call Canier 6512240. Linza 0100-910165
Web: wwnv.sic.aov.co e-mail: info@sic.aov.co



Doctor(a)

OLARTE GARCIA CARLDS REVYNALDO
Apoderado(a) yho Reprasentants de

BRISTOL - MYERS SQUIBE COMPANY

"4

Industria y Comercio
SUPERINTENCSENCI A

REFEREMNCIA Radizaciin No. 10 026027
Salicitud intzrracional PCT/US2003/056417
Fecha inicio fase nacional 14/07/2010
Tramite 11
Evento 78
Actuaciéin 430
Oficin No
i N B09502
Teniendo en cuenta que &l capitulo reivindicatorio pre ssentado ercede de diss reivindicaciongs, &S Necesaria que

cancele 1a tasa estaklzcida por cada reivindicacian adicional presentada, de conformidad con Iy digpuesty en la
rasalucion de asas vigentas para 1a fecha de prasentaciin de 1a salicitud, so pena de que no 32an tenidas 2n
cuenta dentra del pressntz trdmite administrativo.

En consecuendia, con fundamenta en 1o prevists por e articulo 12 dsl Cadigo Contencioso Administrativo, sé |2
requizre para que Jdentra del término de dos (2) meses siquientes a la facha de notificaciin del prasentz oficio
atiznda 2l requerimiento aqui sefialado. Lo anterior, con @l alcanca que para tal efecto estabbzos =l articuls 13 de
la risma codificacion, respects de las reivindicaciones adicionales.

~ficio conformz a ko dispuests @n el numeral £.2, litsral ), del capitulo quinto v el titulo
Unica He 10 de 2001,

Hodifiquese el prass 't»;
primera de la Circular

ALLX CARMEHNZA CESPEDES DE VERGEL
Directora de Huevgs Creaciines (o) an&m
El anterior requerimients fus notificado por fijacion en lista oz fecha
adpali

Szda Centro: Cairsra 13 Ho. 27-00 Pisos 2, 5, 7'y 10 PEX: 570000
Sads CAM: Av. Cra 50 Ho. 26-55 int. 2 Tol: 5860070
Call Center G513240. Linca 01800-910165
Web: vanv.sic.aov.co z-mail: info@sic.aov.co

Al contzetar favor indiquoe ¢l numero de
radicacién gque 52 encuentra a continuacion



OLARTERAISBECK

OLARTE RAISBECK MOURE & CASTRO LTDA.

02}

eflores
SUPERIMTENDEMCIA DE INDUSTRIY  SUPERINTEHDELCIA DE HIDUSTRIA ¢ COMERGIO

prreccran pE NuevAs creacion. |IITHSRATRRAARAURIRANIN
No. 10-086027- -00 000

003-0
L. S. Fecha: 2010-09-24 16:20:57  Dap. 2020 DIR NUEVASCR
Tra. 11 PATENTE Eve: 278 FASEMACIOMALI

Act. 444 RESPUESTAREQUE  Folios: 82

Re:  Expediente N° 10-086.027
Solicitud de Patente de Invencion “ANTICUERPOS MONOCLONALES O
FRAGMENTOS DEL MISMO QUE SE UNEN AL RECEPTOR HUMANO
0X40”
Solicitante: BRISTOL-MYLERS SQUIBB COMPANY y PFIZER INC.
Nuestra Ref: P2010/000074

RESPUESTA AL OFICIO N° 9501 NOTIFICADO
POR FIJACION EN LISTA No. 262 DE FECHA 30 DE JULIO DE 2010,
(EXAMEN DE FORMA ART 39)

CARLOS B, OLARTE, mayor de edad y vecing de Bozotd, identificads tal como aparece
al pie de mi firma, en mi caracter de apoderado de la sociedad en referencia, me permito
dar respuesta al auto proferido por ese Despacha, dentra del término legal previsto en el

articulo 39 de la Decisidn 486 en los siguientes términos:

1. En respuesta a la primera observacidon del Examinador me permite presentar un
nuevo titulo: “ANTICUERPOS MONOCLONALES O FRAGMENTOS DEL MISMO
QUE SE UNEN AL RECEPTOR HUMANO OX407”, el cual permite identificar
claramente ¢l objeto de la soliciiud de patente segin lo previsto en la Regla 4.3 PCT,

Articulos 26 y 27 de la Decisidn 486 y Circular Unica de la SIC numeral 5.2.9.

2. En respuesta a la segunda observacion del Examinador, me permito aportar junto al

presente memorial doz (2) documentos de cesidn debidamente legalizados, segin los

TR

Diagonal 34 11° 5 - 28, Bogoid D.C., Colombia
Tel + 57 1 601-7700, Fax - 57 1 601-7799, office@olaricraizbeck.com, www.clarteraisbeck.com




OLARTERAISBECK /

OLARTE RAISBECH MOURE & CASTRO LTDA.

articulos 259 y 260 del CPC, en los que consta la cesién de catoree (14) inventores al

solicitante, segin lo previsto en ¢l Art. 26-k de la Decisién 486.
3. Finalmente, me permito adjuntar copia avténtica del poder a mi conferido por el

solicitante BRISTOL-MYERS SQUIBB COMPANY, s¢gin lo previsto en los Articulos

63 y subsiguientes del Cédigo de Procedimiento Civil.

Atentamente,

CARLOS R. OLARTE
CC. No. 79.782.747 de Bogata
T.P. 74.295

Adjunto: Documentos de cesion

Copia auténtica del Poder de Bristol-Myers Squibb Company

Pagina 2 de 2
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‘ raduccién O'('iciai de un documento cuyo owiginnl eclar aninglon

La certifipacién notarial adjunta lleva la firma y el sello de:
“Julie M. Staszewski, Motario Pablico de Hew Jersey. Mi nombramiento vence el
13 de ablril de 2014”

CERTIFICACION

La susctita, Vicepresidente Principal y Representante Legal de de Bristol-Myers

5quibb Company, por medio del presente documento nombra a:

Briana (f. Bergen

Hadine Ilynn
IPaul Golian
Warren Volleg
Louis Wille

Anastasia Winslow

(a) para presentar a las oficinas gubernamentales de patentes, marcas registrm_la.:;,
derechos de autor y similares de todos los pafses o a cualquier -autoridad
.
competente, todas las solicitudes originales, divisionales, de continuacion ¥
reexxpedicion, peticiones y  solicitudes enn nombre de  Bristol-Myoers Squibb
Company y sus compafifas subsidiarias, de cartas de patente de inventos, modcelos
utilitarios, modelos industriales y diseios y mejoras de adiciones de los mismos,
marcas registradas y derechos de autor (b) iniciar y proseguir oposiciones y
apelaciones; (c) presentarse ante cualquier funcionario debidamente autorizado,
ministro, oficina, secretarias y comisiones o comisionados que pueda ser necesario;

Truductor Ofid
JORGE E. SIERRA REVES
Licancins X786 « 1003 Mivfustic

°
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(d) firmar y aprobar en nombre de esta compatiia todos los documentos y poderes
que puetlan ser necesarios o deseables por parte de los individuos interesados para
llevar a gabo los poderes aqui conferidos; (e) solicitar todos los procesos; (f) pagar o
retirar fodos los impucsios, obtener recibos para los mismos y  obtener
exoneragiones; (g) retirar solicitudes v todos los documentos relacionados con
ellos; (h) iniciar procesos contra infractores y asegurar la defensa en juicios de
infraccidn; y (i) en general hacer todo 1o que en jui;cio de los individuos autorizacdos

pucda necesitarse para asegurar el otorgamiento de los privilegios anles

.
1
i

mencionados.

Iin constaricia de lo anterior, he puesto mi firma y el sello de la compafia este dia 2

de diciembre de 2008.

(Firmadlo) Sandra Leung, Vicepresidente Principal y Represen l'.-'m/",; 0T
" 2,

B
(N

Apostilla adjunta:

Yraductor Of

JORGE E SIERRA REVES
viceneln HVE€ - 1903 Aiufuditizh -



_standing lert/ JSF/ Verify_Ceri.jsp

APOSTILLA:

(Convention de La Haye du 5 octobre 1961)

1. Pais: . Estados Unidos de América

El presente docurmnento publico

2. Ha sidb firmado por: Julie M Staszewski

3. Actuando en calidad de: Notario Pablico de New Jersey
4. Lieva ¢l sello/estampilla clé: Julie M. Staszewski , Notario
5. N Trenton, Nemi/ Jersey

6. Bl 21 de junio de 2010

b
! . IR v
7. 1or: Andrew P Sidamon-Existoff, Tesorero del Estagdis
[y

8. Bajo cliNo.: A397069

9. Sello / estampilla: “El Gran Sello del Estado de New Jersey”
10. Firma: .
0. Firm ! (Firmado)
Certificado No. 1174525710
Verifique z:ie ceriificado por
iniernei en:

hitps://wuwnel . staiznjus/ TYTR-

TRt De

(S‘c/.|iAria«.u:i6:1: _
(E)c.ml i‘ o e fu jvxen.«‘ml'a eo. una fraduccidn wuténlica Y ‘mnja.rd a def iJ\f,l‘Jéa all 2
el he faborada ne,ﬂA'm. mi Leaf sabien Y enfender.

@uc-nnmnfo: “g?)fz,mz{hf—@](ﬂwm, équ:&ﬂf» GU'O’H:PUH'!'V - (3;4H..;)/{cu,oi.én,”

Hocha: 18 e jubio 30 2010,

31.uaudlm,: o(j)mfj]c’ 6:14&414(0, Sievua {R«ulm ((Seﬂ’q o4 .{{iunuv aiﬂ,ifliuf.] Aebidamente 4,e,f].inl'4uam, ante of @l(.mmmn Jo
Relusiance. onterianes de @oﬁ;mfaiu)

&ficmwi«.l, }}'f 876 de 1993, @,maaau. par ef) %Zini«ﬂmiu Je
"I)ia«wm'én: @cvmmuy 15 '//L 99-18 @{] 411, g?’oﬂol’:i.. “f @

(s)un Ficia.
Q

Jeléfonon: (571) 218 2808, (571) 628 2925
Eomails breosnenl ((ﬂn;u hoa.com

Nraduccidn, # 15-251

Teaductoyr

Tedul
JORGE E. SIERDMA REVES
ticoncis X764 1993 Minluzricls
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5. AT TRENTOWN, NE
VG THE 2137 DAY OF JUNE 2010
'7. BY: Andrew P Sidamon-Eristolf
Stats Trsasuvrer
C. NO: AZ97069
9. SEAL/STAMP: 10.

COUNTRY :

APOSTILLE

(CONVENTION DE LA HAYE DU 5 OCTOBRE 19¢1)

ED STATES OF AMERICA

UNITE
THIS PUBLIC DOCUMENT HAS BEEN SIGNED
JULIE M STASZEWSKI

ACTING IN THE CAPACITY OF:;

SRTIFIED

-

=

C

W JERSEY

Certificate Number: 1174525710

Verify this certificate at
https:/ferwwl staic.nj.us/TY TR StandingCeri/JSP/Verify_Cerijop
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7 QLARTERAISBECK

. - ' . Jan Raisbedd
OLARTE RAISBECK MOURE & CASTRO LTDA. J- Jan Raisha

Juan Guillermo-Mous
Natalia Castrc

Alexander Agudcle
/\ngcln Corre:
Hrika Rice

. The undetsigned, = o E1 suscrito, P .
¥¢eneral Power Poder General
. BRISTOL-MYERS SQUIBB COMPANY
domiciled in domiciliado en
Route 206 & Praovince Line Rd. Princcton, NJ (8540 United State of America ‘
by means of these precants hereby grants to . jpombramos por el presente a  Carlos R.

Carlos R. Olarte y/O J. Tan Raisbeck y/() Olarte y/O J. Tan Raisbeck y/o Juan

Juan  Guillermo  Moure y/o  Natalia  Guillermo Moure y/o Natalia Castro
Castro } full and sufficieni Powei of Ailomey (o poder amplio y suficienie para presentar, tramitar,
file, proscoule, obiain, defend and enforce any and  obtener, defender y  hacer respetar todas y urme

£ it e s Patents for Tnventions LT"]'W cuslauicra de las Patentes de Tnvencid Model Graciela Mele
al} of ihef company s Patents for Inventions, Uiili ualquicra de las Patentez de Invencidn, Modelos 0o uine Chaparr
Models, Layoui-Designs (lopographics) of Integraied  ds Ulilidad, Esquemas de Trazados de Circuitos  Cruz )i de Moncaleanc

Carlos A. Pan
Gina Arin:

Juan Felipe Acost:
Andrés Rincd
Mariana Pranec

—Monica Guevar;
Alvaro Sabbag)

Of Comse
Guillermo Chahir

Circuits, Industrial Decigns, Trademarke,  Integrados, Dicefios Industrialzs, Marcas, lemas
Adertising Slogans, Trade Mlames, Commercial — Comercialzs, Mombrzs Comerciales, Ensefias
Embl-:—ms! Geographical Indications, Protzction of  Comerciales,  Denominaciones de  Origen,

- ¥ . . ' . R i, o . .

Trade “v‘;*rel’s, Obtainer’s Certificatzz, Copyrights,  Proieccion de Secrztor Lmpracariales, Certificados
PLBI“IIdilUl] of  Domain  Tames, Healih  de Obiznior, Derechos de Autor, DPegistro de
Pf2>|°(|a(|0n or any other intzlzctual property right,  Mombres de Dominio, Pegictroc Canitarios, o

also to file Unfair competition actions and requast
injunctions in the Republic of Colombia, ths

Republic {of Bolivia, the Republic of Ecuador, the
Republic Jof Peru, and thes Belivarian Repub lm of
Venezucl?, to Initiate befors said anthorities all the
necessary, actions to accomplish said purposes and (o
intervenz| in all instances, grades and procedural
levels; 10 file and proseceic  applicaiions,
da= rlamlmns complaints, to claim, counterclaim,
answer ¢laims and conntzrclaims; to draw up
specifications; to malzz amzndmeants; oppositions and

cualquier otro bien de propiedad intelectual y
tambicn para pressntar accionss ds competencia
desleal y pedir mzdidas cantelarss a nombre de la
compafifa en la Tepiblica de Colombia, la
Rzpublica dz Dolivia, la Repiblica del Licuador, la
Republica del Pera y la Repiblica Dolivariana de
Venezuzla, ya szan administrativas, judiciales o de
policia, para iniciar anie dichas autoridades todas
las acciones necesarias para cumplir con el objeto
indicado ¢ intervenir en todas las instancias,
grados o etapaz procesales; elevar y tramitar

all types 'of objections and writings of any nature;  solicitudes, declaraciones y  reclamos, para
cancellations  and  administrative  injunction  demandar, reconvenir, contestar demandas y
procazdings; to pay all installménts and =ffect all  reconvancionss; formular descripciones,
other payments preseribsd by law; to receive  enmiendas, oposicionzss y todo tipo  de

documents and monies; act as complainants as well
az de n:l]dau!q, before the compatant judgss, wiih full
powers to requesi preliminary injunctions of any
nature, seille, maks amangemenis, (o submit (o
arl:.ih'a(m;, to desisi from claims or procedures, to
accept claims, to collect, 1o ratify legal proceedings
subscribed  before the  appointment  and/or
preseniaiion of this Power, subsiituiz or delegaiz the
legal representation and other acts prescribzd by law,
in short, with all such further powers as may be
required; to comply with all other requirsments and,
1o tal:e all those measures which they may deem it
for the protection of our interests.

Signature/Firma: __

impugnaciones y escritos de cualquier naturalesa;
instaurar canczlaciones y amparos administrativos;
abonar todos loz impusstos y cuotaz y efectuar
cualquier oire pago determinado por la ley; recibir
todoc los documentos y valorss; intervenir como
demandanizs o demandados ante los jusces que
sean  competentas, pudiendo  solicitar medidas
cavielares de cualquicr naturalzza,  conciliar,
trancar, cometer a  Arbitros, desistirse de la
pretensién y/o 2l procedimiento, allanarse a la
pratensién, percibiv, ratificar los actos juridicos
proczcales  cuscritos con  anterioridad  al

otorgamiento y/o presentaciéon del presente poder,
sustituir o delegar la representacion procesal 'y los
demds actos que exprese la ley, con tochs las
demds facultades que resulten necesarigy, lenar
:‘mdas

cnalesquicia otros requisitas y lomar,
las medidar que creyeren cmmwcnl ;
de nueciTos iniercess,

Date/Fecha: June 14, 2010

City,Country/Ciudad, Pais: Princeion, I lew Jersey  USA
s )

Diagonal 24 N° 5 - 25, B

Bogotd D.C., Colombia

Tel + 57 1 601-7700, Fax -+ 57 1 601-7799, office(@olarteraisbeck.com, www.olarteraisbeck.com




OLARTERAISBECK

QLARTE FAISBEZ. MOURE & CASTRO LTGA.

Notarial Certification

On this dkai'e,
June 14, 2010

The undersigned Notary Public ceriifies:

1. That

of legal age and domiciled in

MODEL OF NOTARIAL CERTIFICATION

L4

Certificacion Notarial

En esta fecha,
¢l Hotario Poblico suscriio certifica:

1. Que%

Paul D. Golian ;

mayor de edad y domiciliado

P.0O. Box 4000, Princeton, Mew Jersey USA

signed the foregoing document.

2. That the granior has executed the forzgoing
decumeni as Assistant General Counsel
of BRISTOL-MYERS SQUIBB
COMPANY

3. That ]?.RIST OL-MYERS SQUIBB
COMPANY

having it% principal place of business located in
Route 206 & Province Line Rd. Princeton, NJ
08540 Uhited State of America

is duly incorporated, i3 currently in exisicnce, and
that the purposes for which the General Power is
granted are within the scope of its corporate
purposes.

4. That the grantor has the authority to excecute ths
General Power and that his/her representation is
legal.

5. The foundation for my certifications conftained in
points 2, 3 and 4 waz the e:hibition of the following
authentic document(s):

BMS Certification dated December 2, 2008 e

e
TIOTATY PULLIC (Signaturs): z.../\((

susaribié el documento que antecede.
2. Que el otorgants ha suscrito =1 referido
documenio en su cardicier de

de

i

4. Que

con s2de principal ubicada en

esta legalmenis constituida, que tienc ezistencia
lzgal vigente y que los propdsitos para los cuales
se otorga el poder s¢ encuentra dentro de los que
comprenden su objeto social.

4. Que el otorgants tiens la reprasgntacidn para
suscribir 21 podcr, y que 2sta 25 legitima.

3. El  fundamento ds mis  cartificaciones
contenidas en loz punios 2, 3 v 4 fue la exhibicidn
de los (del) siguiente(s) documento(s) auténtico(s):

I
’—_—____—__/
-

/

JULIE M. STASZEWSKI
Notary Public of New Jersey <% 8- ¢
My Commission Expires April 13, ’2‘)\1‘}, X

Pagina 3 de 4
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CERTIFICATION

Theundersigned, being the Senior Vice President and General Counsel of Bristol-Myers
S«quibb Company, hereby designates:

Briana C. Bergen
Nadine Flynn
Paul Golian
Warren Volles
Louis Wille
Anastasia Winslow

(a) (o present to the Patent, Trademark, (,upyllbht andl simular Government Offices of all
counfries or (o any compefent authority, all uug,mal ‘divisional, continuation and reissue
pp]watlom, petitions and requests in the name of Brigtol-Myers Squibb Company and its
subsidiary companies, for letters patent for inventions, {mhty models, industrial models and
designs and improvernents or additions thereof, trademarks and copyrights; (b) to initiate and
prosecute oppositions and appeals; () to appear before all officers duly authorized, all
Mmlstc!s Bureaus, Clerk’s Offices and Commissions or Conmmissioners that may be
nec w«cuy (D 1o sign and approve on behalf of this corporation all docnments and powers of
attu'mcy whlclumlgxmm of the authorized individuals may be necessary or desirable to carry
out Llsr powers hereby conferred; () to request all procesdings; () (o pay over or withdraw
all taxes, oblain receipts therefor and give discharge; (g) to wiihdraw applications and all
documenis relating therelo; (h) to commence proceedings against infringers and assure ihe
defense in infringeinent actions; and (i) generally to do all that in the judgment of the
authunml individual may be necessary to secure graniing of the privileges above-mentioned.

N W]TI‘JESR WHERLOR, T have placed my hand and caused the seal of the Company to be
affixed hersio on this 2ndlay of December 2008.

e .
.szdv'l Leang
Cenior Vice Pre c1d~=ni
and General Ul.ll'lo(}
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Twaduccién oFicia‘ de un documento gue estd ori@ma‘mente en ing'(‘e, (

LOS ESTADOS UMIDOS DE AMERICA
A TODOS5 QUIETIES VIEREF EL PFESELTE DOCUMET ITO:
Departamento de Comercio de los Estados Unidos
Oficina de Patentes y Marcas Pegisiradas de los Estados Unidos

28 de junio de 2010

Se certifica que la copia anera es una copia verdadera de los registros de csta

oficina de un documento raclicado 1 dia 5 de febrero de 2009.

Por autoridad del Subsecretario de Comercio para la Propiedad Intelectual y

Director de la Oficina de Palentes y Marcas Fegistradas de 1og Estados Unidos.
(Firmado) P. Swain - Funcionario que certifica.

Sello: “Departamento de Comercio, Oficina de Patentes y Marcag Pegisiradas de

los Estados Unidos”

"‘dumr cia
JORGE E. SiERRA REYES
~eacia 376. 1093 Minjuetic,



Version Electrénica v1.1
Version de hoja de estilo v1.1

CESION DE PATENTE

Tipo de envio:

Nueva Cesion

Naturalesa de la transferencia:

Cesion

Datos de las partes que realizan la transferencia

Nombre Fecha de ejecucion
Peter Brams 2 de febrero de 2009
Brigitte Devaux 4 de febrero de 2009
Yi Wu 2 de febrero de 2009

Kristopher Toy

30 de enero de 2009

Heidi M. Le Blanc

4 de febrero de 2209

Haichun Huang

2 de febrero de 2009

Jing Min

23 de diciembre de 2008

Yanli Wu

5 de enero de 2009

- Rory E. Finn

5 de enero de 2009

Barrett R. Thiele

5 de enero de 2009

Wei Liao

5 de enero de 2009

Ronald P. Gladue

6 de enero de 2009

Arvind Rajpal

5 de enero de 2009

Timothy J. Paradis

6 de enero de 2009

Datos de las partes que reciben

Nombre: Medarex, Inc
Direccion: 707 State Road
Ciudad: Princeton
Estado/Pais: New Jersey

Codigo postal: 08540

Nombre: Pfizer Inc

Direccion: 235 East 42nnd Street

Ciudad; New York J
Estado/Pais: New York

Traductor al
JORGE E. SIERRA REYES
“ammtin 3761993 Minjusticle



| Yy,
Codigo postal: 10017 \

Nuamero total de propiedades: 1 \

Tipo de propiedad Numero

Naracro de la solicitud 12332944

Datos para la correspondencia:

Ndamero de Fax: (202) 420-2201

La correspondencia serd envirada por LIS Mail cuando el intento de hacerlo por fax no sea exitoso.

Teléfono: 202-420-2200
E-mail: armosl@dsimo.com
Mombre del correspondiente: Dicl-stein Shapiro LLP

’ Direccién linea 1: 1525 Eye Street, N€W
Direccion linea 4: Washington, DISTPICT OF COLUMEIA 20006
Marmero del registro del Pepresentante: M2248.0003/1003
MNombre del remitente: Lisa J. Amos
Total de anexos: 22
Fuenite=m3248003Assigments pagel.tif
Fuenite=m3248003 Assigiment: page2. tif
Fuentc=m2248003Assigmentpa ged.tif

Fuente=m3248003Assigment paged.tif
Fuenite=rm3248003Assigrment: page5. tif
Fuente=m3248003Assigrment: paget. tif
Fuente=m2248003 A ssigment. page?.tif
Fuente=m3248003Aszigments pagel.tif
Fuente=m3248003Assigrment: paged. tif
Fucnte=m3248003Assigmentfpagel 0.4if
Fuente=m3248003Assigment! pagel 1.tif
Fuenite=m3248002Assigrment: pagel 2.tif
Fuente=rm3248002Assigment: pagel 3.tif
Fuente=m2248002 A zsigiments pagel4.iif
Fuente=m3248003Assigimenis pagelS.tif
Fuente=m3248003 Assigrment: pagel .tif
Fuente=m3248003 Assigments pagel7.tif
Fuente=m3248003 Assigmentpagel8.tif
Fuente=m3248003Assigment?pagel 9.tif
Fuente=m3248003 Assigment page20.tif
Fuente=m3248003 Assigiment: page21.tif
Fuerite=m3248003Assigment: page22.tif

=

Traducto o
JORGE E. SIERRA REYES
Licancia 376 - 1993 Minlusticls



CESION POF PAPTE DE LOS INVEHTORES 0\7

ESTA CESIOM es realizada por Peter Brarns, Brigitte Devawe:, Yu W, I-’_ristopl‘ﬁtx\

Toy, Heidi M. LeBlanc y Haichun Huang, todos con direccién postal en 521
Cottonwood Drive, Milpitas, California 95025 (quienes de ahora en adelante se

denominaran los Cedentes);

PLUESTO QUE los Cedentes han inventado ciertas mejoras nuevas y utiles con
respecio a BIMDING MOLECULES TO THE HUMAT OX40 PECEPTOF. (Unién
de moléeulas al receptor humano OX40), preseniadas en una solicitud de Patente
Provisional de los Estados Unidos, ya radicada el 14 de diciembre de 2007, commo
Solicitud de los Estados Unidos Mo. 61/013,947, una solicitud de Paternite para
Cartas de Patente de los Estados Unides, ya radicada el 11 de diciembre de 2008
comao solicitud de los Estados Unidos o, 12/332,944 y una Solicitud de Patente
Irternacional ya radicada el 11 de diciembre de 2008 v una Solicitud de Patente
Hendurefia Mo.2003/1864 como PCT/US2008/086417 ( las que se denominaran

colectivamente “Solicitudes”); y

PUESTO QUE MEDAFPEX, IMC. una compafia organizada de acuerdo con las
leyes de Mew Jersey, que tiene su sede comercial principal en 707 State Road,
Princeton, Maw Jersey 08540 (de alora en adelante denominada _esionario), desca
adquirir la totalidad del derecho, ttulo e interés sobre dichos inventos y dichas
Solicitudes, asi corna sobre toda Carta de Patente de los Fstados Unidos y demaés

paisez que puedan obtenerse en el future sobre todo ello,

Tradu,

&

JORGE E. SIERRA REYES
Licancls 376 : 1993 Minlusticls



EFITOPMICES, POF. LO TATITO, en consideracién de un délar ($1.00) y otra buena )
suficiente consideracidn, de 1o cual ee esta dando acuse de recibo por el presente,
los Cederntes hemos vendido, transferido y traspaszdo y por el presente
documento vendemas, cedemos, transferimos y traspasamos al Cesionario, sus
sucesores, representantes legales y Cesionarios la totalidad del dereche, titulo e
interce sobre los inventos y Solicitudes de Carta de Patente antes mencionados, al
1gual que sobre todas las Solicitudes de divisién directa e indirecta, continuaciones
y continuaciones parciales de dichas Solicitudes y cualquier Zarta de Patente en los
Estados Unidos y cualquier otro pais, que puedan otorgarse sobre ellas, asi como
las reexpediciones, reevamenes y extensiones de dicha Carta de Patente, &l igual
que sobre todos los derechos establecidos en la Convencién Internacional para la
Proteccidn de Ia Propiedad Industrial, incluyendo todos los derechos de pricridad
para que sean poseidos y disfrutados por el Cesionarics, para su propio uso y
beneficio y para el uso y bereficio de sus sucesores, representantes lo cgales y
cesionarios hasta la complela finalizacién de los términcs para 1os cuales se hallan
otorgado y/o prorrogado las Cartas de Patente, de forma tan total y completa como
hubiera sido la posesién y el disfrute por parte de los Cedentes si esta venta y
Cesidén no se hubiese realizado.

Y por la misma consideracidn, los Cedentes se comprometen por el presente y
garantizan al Cesicnario, sus sucesares, representantes legales y cesionarios que, al
romento de la ejecucién y entrega de este documents, ecepto por derechos,
titulos y/o intereses que hayan surgido al Cesionario de acuerdo con la ley o que ya

Traductor Oficial
JORGE E. SIERRA REYEs
Liconcls 376 . 1993 Minfustbes



hayan sid transferidos al Cesionario, los Cedentes son los propictarios legales d

la totalidad del derecho, titulo e interés sobre 1os inventas y Solicitudes de Cartas
de Patente antes mencionados y que los mismos no astdn gravados v que los
Cedentes tienen buen y pleno derecho y autoridad legal para vender y transferir

los mismos de la forma aqui presentada.

Y por la misma consideracitn, 1os Cedentes convienen y acuerdan por el preserite
con o] Cesionario, sus sucesores, representantes legales y cesionarios, que los
Cedentes firmarén todos los papeles v documentos, realizaran todas las

S

declaraciones legales y hardn todo 1o que sea necesario o requerido para la
consecucion, manteniriento, puesta en préctica y defensa de mis Cartas de Paterite
y solicitudes de Cartas de Patente para dichos inventos, sin costo para el
Cesionario, sus sucesores, representantes lezales y cesionarios, y cuando sea el caso
que el abogado del Cesionario o el abogado de sus sucesores, representantes
legales y cesionarios aconceje que cualquier procedimiento que esté en conexién
con dichos inventos o dichas solicitudes de Cartas de Patente para dichos inventos
en cualquier pais, incluyendo pero no solamente interferencia de procedimicntos,
es legal y deseable; o que cualquier divisién, continuacién o continuacién parcial
de cualquier solicitud de Cartas de Patente, cualquier reerpedicidén, reeamen o

prorroga de cualquier Carta de Patente para obtenerlas es legal y deseable.

Y loe Cedentes solicitan por el presente al Comisionade de Patentes y Marcas
Pegistradas que evpidan dichas Cartas de Patente de los Fstados Unidos al

Traductor Oficial
JORGE B, SIERRA REYES
~iconcls 378 . 1993 m'lhl"d‘



Cesionario, como Cesionario de dichos inventos v que se erpidan Cartas de
Patente sobre ellas para uso y beneficic  del Cesicnaric, sus sucesores,

representantes legales y cesionarios.

Y los Cedentes otorgan por el presente a las siguientes personaz el poder para
ingertar en esta Cesidn cualquier identificacién adicional que sea necesaria o
deseable con el propéeito de curnplir con las normas de la Oficina de Patentes y
Marecas Pegistradas de los Estados Unidos para el registro de este documento:

(ilegible) profesionales en el T unero de Cliente 24998,

Y los Cedentes reconacen una o bligacidn de cesidn de este invento al Cesionario en
cl momento en que se hizo el invento.

Patente
Rollo: 022213. Marco: 0222

Fecha: 2 de febrero de 2009,
(Firmado) Peter Brams

RECONOCIMIENTO
Estado de California
Condado de Santa Clara
2l dia 2 de febrero de 2009, ante mi, Tlancy Lares Glynu, Ilotario Publico, se
presentd  personalmente Teier Brams, quien me comprobd  con  evidencia
satisfactoria ser la persona cuye nombre estd suscrito al instrumento adjunto y

reconocio ante md que lo ejecuté coma persona autorizada y que por su firma cn

Traductor Oficial
JORGE E. SIERRA REYES
ticomcia 376 ¢ 1993 Mintusticls



dicho instrumento, la persona o la entidad en nambre de 1z cual actud, cjecutd ¢l \

instrumento.

Certifico, consciente de la pena por perjurio segin las leyes del Estado de

California, que el anterior parrafo es verdadero y correcto.

En constancia de lo anterior, firmo y estampo el sello oficial.

(Firmado) / Mancy Lares Glyran / Notario Pablico

Sello: “Mancy Lares Glynn, Dombramiento #1654146. HNotario Puablico de
California, Condado de Santa Clara. Mi nombramiento vence el 25 de mar-o de

2010”.

Fecha: 4 de febrero de 20009.
(Firmado) Brigitte Devaux

RECONOCIMIENTO

Estado de California

Condado de Santa Clara

El dia 4 de febrero de 2009, ante mi, Mancy Lares Glynn, Motario Publico, se
presentd personalmente Brigitte Devaury, quien me comprobé con evidencia

satisfactoria ser la persona cuyo nombre est

A
)

suscrito al instrumento adjurito y
reconocio ante mi que Io ejecutd como persona autorizada y que por su firma cn

dicho instrumento, la persona o la entidad en nombre de la cual actud, ejecutd el

instrumento.

Tradu cial
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Certifico, consciente de la pena por perjurio segun las leyes del Estado de

California, que el anterior parrafo es verdadero y correcto.

En constancia dz 1o anteriar, firmo y estarmpo el sello oficial.

(Firmadao) / Nancy Lares Glyrui / Notario Pdblico

Sello: “Mancy Lares Glyrn, Mombramiento 1654146, otario Pablico de
California, Condado de Santa Clara. Mi nombramiento vence el 25 de mar—o do

2010".

Fecha: 2 de febrero de 2009.
(Firmado) Yi Wu
RECONOCIMIENTO

Estado de California

Condado de Santa Clara

)

El di

G

1 2 de febrero de 2009, ante mi, Christopher F. Leach, Ilotaric Publico, se
presentd personalmente Yi Wu, quien me comprobd con evidencia satisfactoria ser
la persona cuyo normbre estéd suscrito al instrumento adjunto y reconocié ante mi

que 1o ejecutd coma persona autorizada y que por su firma en dicho instrurnenito,

la pereona ¢ la entidad en nombre de la cual actué, ejecuté el instrumento.

Certifico, consciente de la pena por perjuric sezin las leyes del Estads de
California, que el anterior parrafo es verdadern V COITECto.
Traductor Oficlal

JORGE E. SIERRA REYES
Liconcie 376 51993 Minjustich



En constanicia de 1o anterior, firmo y estampo el sello oficial.

(Firmmado) Christopher R. Leach / Motario Publico -

Scllo: “Christopher R Leach, Mombramiento 1666772, Fotario Pablico de
California, Condado de San Mateo. Mi nombramiento vence ¢l 25 de mar:o de

2010”.

Fecha: 30 de enero de 2009.
(Firmado) Kristopher Toy

RECONOCIMIENTO

Estado de California

Condado de Santa Clara

El dia 20 de enero de 2009, ante mi, Mancy Lares Glyrnn, IHotario Publico, se
presenté personalmente Kristopher Tay, quien me comprabd con evidencia
satisfactoria ser la persona cuyo nombre estéd suscrito al instrumento adjunto y
reconaeids ante mi que lo ejecutd como persona autorizada y que por su firma en
dicho instrumento, la persona o la endidad en nombre de la cual actud, ejecuto el

mstrumernto.

Certifico, consciente de la pena por perjurio segin las leyes del Estado de

California, que el anterior parrafo es verdaders y correcto.

En constancia de 1o anterior, firmo y estampo el sello oficial.

(Firmado) / Mancy Lares Glynn / Motario Pablico

TraducYe? al
JORGE E. SIERRA REYES
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Fecha: 4 de febrerao de 2009,

(Firmado) Haichun Huang

RECONOCIMIENTO

Estado de California

Condado de Santa Clara

El dia 4 de febrero de 2009, ante mi, Mancy Lares Glyrn, Notario Pdblico, se
presents personalmente Haichun Huang, quien me comprobd con evidencia
satisfactoria ser la persona cuyo nombre estd suscrito al instrumento adjunto y
reconocit ante mi que 1o ejecutd como persona autorizada y que por su firma en
dicha instruments, la persona o la entidad en rombre de la cual actud, ejecutd el

instrumento.

Certifico, consciente de la pena por perjurio segiin las leyes del Estado de

California, que el anterior parrafo es verdadern y correcto.

En constancia de 1o anterior, firmo y estampo el sello oficial.

(Firmado) / Mancy Lares Glynn / Motario Pablico

Sellor “Mancy Lares Glynn, Mombramiento #1654146. Iotario Publico de
California, Condado de Santa Clara. Mi nombramients vence el 25 de mar-c de

20107.

Traductor Oficial
JORGE E. SIERRA REYES
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Sello: “Mancy Lares Glynn, Tlombramiento  "1654146. TMotario FPablico

California, Condado de Santa Clara. Mi nombramiento vence el 25 de marzo de

2010".

Fecha: 4 de febrero de 2009.
(Firmado) Heidi LeBlanc

RECONOCIMIENTO

Estado de California

Condado de Santa Clara

El dia 4 de febrero de 2009, ante mi, Christopher F. Leach, Motario Pablico, se
presentd personalmente Heidi LeBlanc, quien me comprobd con evidencia

satisfactoria ser la persona cuyo nombre estéd suscrito al instrumento adjunto y

reconacid ante mif que 1o ejecutd como persona autorizada y que por su firma en
dicho instrumento, la persona o la entidad en nombre de la cual actud, ejecuts cl
instrumento.

Certifico, consciente de la pena por perjurio segin las leyes del Fstado de

California, que el anterior parrafo es verdadero y correcto.

En constancia de 1o anterior, firimo y estampo el sello oficial.

(Firmado) Christopher R. Leach / Notario Pablico

Sclle: “Christopher P. Leach, Mombramiento 1666772, Motario Pablico de
California, C “ondada de S San Mateo. Mi nombramiento vence el 25 de.marzo de

2010”.

T r clal
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Fecha: 4 de febrero de 2009,

(Firmado) Diana Harlet-Cox
Vicepresidenite y Abogado Jefe de Patentes
Nurmero Directo: 408-545-2723

Medarex, Inc.

521 Cottonwood Drive

Milpitas, CA 95035

Constitucion: Estacdo de New Jersey

RECONOCIMIENTO

Estado de California

Condado de Santa Clara

El dia 4 de febrero de 2009, anie mi, FMancy Lares Glynr, Motario Publico, se
presentd  personalmente  -----e--------- , quien me comprobd  con  evidencia
satisfactoria ser la persona cuyo nombre estéd suscrito al instrumento adjunto y
reconocid ante mi que lo ejecutd como persona autorizada y que por su firma en
diche instrumente, la persona o la entidad en nombre de la cual actud, gjecutd cl

instrumento.

Certifico, consciente de la pena por perjuric segin las leyes del Estado de

California, que el anterior parrafo es verdadero y correcto.

En constancia de lo anterior, firmo y estampo el sello oficial.

(Firmado) / Meancy Lares Glynn / Motario Pablico

Sello: “Nancy Lares Glynn, Mombramiento £1654146. Motario Fublico de
California, Condade de Santa Clara. Mi nombramiento vence el 25 de marzo de
2010”.

Traducror Oficial
JORGE g SIERRA REYES
Licencia 376 . 1993 Minjusti,



CESION POP. PAFTE DE LOS INVEHTOFRES

ESTA CESIOM es realizada por Jing Min, Yanli Wu, Fory I. Finn, Barrett P. Thiele,
Wei Liao, Ponald P. Gladve, Arvind Pajpal y  Timothy J. Paradis, (quiencs de
ahora en adelante se denominaran los Cedentes), residentes en 15209 Mooning
Tree Court, Chesterfield, Missouri 63017; 1352 Ilefer Bluffs Drive, Ballvin,
Miscouri 62021; 976 Sunburst Court, Manchester, Missouri 63021, 5612 Dantonaire
Place, Saint Louis, Missouri 62128; 17142 Hillcrest Meadow Drive, Chesterficld,
Miggouri 62005; 82 Powley Drive, Stonington, Connecticut 06273; 519 Focrster
Street, San Franciseo, California 94127; y 5 Beaver FPiver Poad, Fichmond, Phaode

Island 02892 respectivamerite;

PUESTO QUE los Cedentes han inventads ciertas mejoras nuevas y dtiles con
respecta a BINDIFG MOLECULES TO THE HUMAL OX40 FECEPTOF. (Unién
de moléculas al receptor humano OX40), presentadas en una solicitud de Patente
Prorzisional de los Estados Unidos, va radicada el 14 de diciembre de 2007, como
Solicitud de los Estados Unidos Ma. 61/012,947, ura solicitud de Patente para

Cartas de Patente de los Estados Unidaes, ya radicada el 11 de diciembre de 2008
cormo solicitud de los Estados Unidos Tlo. 12/222,944 y una Solicitud de Patente
Internacional ya radicada el 11 de diciembre de 2008 v una Solicitud de Patente
Hondurefia Mo, ZOOO/IJu/l como PCT/US2008/086417 (las que se denominaran

colectivamente “Solicitudes”); y

PUESTO QUE Pfizer Inc.,, una compafifa organizada de acuerdo con las leyes de

Delaware, que tiene su sede comercial principal en 235 East 42nd Street, 1 lew York,

Tndum,
JORGE E. SIERRA REYES
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MY 10017, (de ahora en adelante denominada Cesionario), desea adquirir laq
totalidad del derecho, titulo e interés sabre dichos invenias y dichas Solicitudes, asi /
como sobre toda Carta de Patente de los Estados Unidos y demés pafses que

puedan obtenerse en el futuro sobre todo ello,

EHTOMCES, POR LO TAMTO, en consideracidn de un délar (51.00) y otra buena y
suficiente consideracién, de 1o cual se estd dando acuse de recibo por el presente,
los Cedentes hemos vendide, transferido y traspasado y por el presente
documento vendermos, cedemos, transferinmios y lraspasamos al Cesionario, sus
sucesores, representantes legales y Cesionarios la totalidad del derecho, tiulo e
interés sobre los invenios y Solicitudes de Carta de Fatente antes mencionados, al
igual que sobre todas las Solicitudes de divisién directa e indirecta, continuaciones
y continuaciones parciales de dichas Solicitudes y cualquier Carta de Fatente en los
Estados Unidos y cualquier otro pafs, que puedan otargarse sobre ellas, asi como
las recxpediciones, reeradmenes y extensiones de dicha Carta de Patente, al igual
que sobre todos los derechos establecidos en la Convencién Internacianal para la
Proteccicn de 1a Propiedad Industrial, incluyendo todos los derechos de prioridad
para que scan poseidos y disfrutados por el Cesionarios, para su propic usc y

beneficio y para el uso v beneficio de sus sucesores, representantes legales y

cesionarios hasta la completa finalizacién de los trmings para 1os cuales se hallan
otorgado y/o prorrozado las Cartas de Patente, de forma tan total y completa como

hubicra sido la posesién y el disfrute por parte de los Cedentes si esta venta y
Cesion no se hubiese realizado.
Tradu )

JORGE E. SIERRA REYES
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Y por la misma consideracion, los Cedentes se comprometen por el presente y
garantizan al Cesionario, sus sucesores, representantes legales y cesionarios que, al
momento de la gjecucidn vy entrega de este documento, exceplo por derechos,
titulos y/o intereses que hayan surgido al Cesionario de acuerdo con la ley o que ya

hayan sido transferidos al Cesionario, los Cedentes son los propietarios leg

ales de
la totalidad del derecho, titulo e interds sobre los inventos y Solicitudes de Cartas
de Patente antes mencionados y que los mismos no estan gravados y que los

Cedentes tienen buen y pleno derecho y autoridad legal para vender y transferir

los mismos de la forma aqui presentada.

Y por la misma consideracidn, los Cedentes convieren v acuerdan por el presente
con el Cesionario, sus sucesores, representantes legales v cesionarios, que los
Cedentes firmaran todos los papeles y  documentos, realizaran todas las
declaraciones legales y hardn todo lo que sea mecesario o requerido para la
congeoucion, mantenimiento, puesta en practica y defensa de mis Cartas de Patente
y solicitudes de Cartas de Patente para dichos inventos, sin costo para el

Cesionario, sus sucesores, representantes legales y cesionarios, y cuando sca ¢l caso

S =2,

que el abogado del Cesionaric o el abogado de sus sucesores, representantes

k]

legales vy cesionarios

[

wconseje que cualquier procedimiento que 23té en conexidn
con dichos inventos o dichas solicitudes de Cartas de Patente para dichos inventos
en cualquicr pais, incluyendes pero no solamente interferencia de procedimicritos,
es legal y deseable; 6 que cualquier divisién, continuacién o continuaciédn parcial
de eualquier solicitud de Cartas de Patente, o cualquier rees pedicién, recamen ¢

prérroga de cualquier Carta de Patente para obtenerlas es legal v deseable.

Trad r clal
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Y los Cedentes solicitar por el presente al Comisionade de Patentes y Marcas
Pegistradaz que evpidan dichas Cartas de Patente de los Estados Unidos al
Cesionario, como Cesicrario de dichos inventos y que 2e erpidan Cartas de

Paterite sobre ellas para uso y beneficio  del Cesionario, sus sucesores

representantes legales y cesionarios.

Y los Cedentes otorgan por el presente a las siguientes personas el poder para
ingertar en esta Cesidn cualquier identificacién adicional que sea necesaria o
descable con el propdsito de cumplir con las normas de la Oficing de Patentes y
Mareas Pegistradas de los Estados Unidos para el registra de este docurnento:

(ilegible) profesionales en el Miumers de Cliente 249983,

Y los Cedentes reconocen una obligacién de cesién de este invento al Cesionario en
el momento en que se hizo el invento.

Patente
Rollo: 022213. Marco: 0222

(Firmado) Jing Min

Fecha: 23 de dicierrbre de 2008.

Estados Unidos de América
Estado de Missouri

Condado de St Louis

El dia 22 de diciembre de 2008, ante mi 3¢ presento Jing Min, a quien conozeo como

<

la persona descrita en el anterior documento y quien la ejecutd y reconocié haberlo

hecho.

Treductor Oficial
JORGE E. SIERRA REYES
Licancls 376 - 1993 Minfusticis
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(Firmado) Notario Piblico

Selle: “Jean L. Kelemen, Motario Publico. Sello notarial. Estado de Missouri.
Marmbrado para el Condado de St. Chailes. Mi nombramiento vence ¢l 2 de junio

de 2012, Nombramiento £08231218”.

(Firmado) Yanli Wu
Fecha: & de enero de 2009.

Estados Unidos de América

Estado de Missouri

Condado de St Louis

El dia & de enero de 2009, ante mi se presentd Yanli Wy, a quien conozeo como la
persona descrita en el anterior documento v quien la ejecutd y reconocid haberlo
hecho.

(Firmado) Notario Pablico

Sello: “Jean L. Felemen, Motario Publico. Sello notarial. Estado de Missouri.
Morabrado para el Condado de St Charles. Mi nombramiento vence el 2 de junio

de 2012, Nombramiento $08381218”.

(Firmado) Rory F. Finn

Fecha: 5 de enero de 2009.

Estados Unidos de América
Estado de Missouri
Condado de St Louis
Traductor clal
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El dia 5 de enero de 2009, ante mi se presenté Pory F. Finny, a quicn conc:=co cor_n([\/
la persona deserita en el anterior documento y quien la ejecutd y reconociéd haberlo
hecho.

(Firmado) Notario Publico

Sello: “Jean L. Felemen, Motario Pablico. Sello notarial. Estade de Missouri.
Mombrado para ¢l Condadio de St. Charles. Mi nombramiento vence &l 2 de junio

de 2012, Mombramiento #00331218”.

(Firmado) Barrett R. Thiele

C

Fecha: 5 de enero de 20009.

D

Estados Unidos de Amiérica

Estado de Missouri

Condado de St Louis

il dia 5 de enero de 2009, ante mi se presentd Barrett R, Thiele, a quien conozco
como la persona descrita en el anterior documento y quien la gjecutod y reconocio
haberlo hecho.

(Firmado) Notario Pablico

Scllo: “Jean L. TFelernen, Motario Publicn. Sells nokarial. Estado de Missouri.
Morbrads para el Condado de St. Charles. Mi nombramiento vence el 2 de junio

de 2012, Mombramiento $#08381218”.

Traductor Oficial
JORGE E. SIERRA REYES
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(Firmado) Wei Liao

Fecha: 5 de enero de 2009,

Estados Unidos de América
Estado de MO
Condado de St Louis

il dia 5 de enero de 2009, ante md se presentd Wei Liao, a quien conozeo como la
persona deserita en el anterior documento y quien la gjecutd y reconociéd haberlo
hecho.

(Firmado) Notario Publico

Selle: “Frayle Lutle, Motario Pablico. Sello notarial. Estado de Missouri. Condado
de St. Louis. Mi nombramiento verce el 15 de noviembre de 2012, FMombramicnto

#08632354” .

(Firmado) Ronald P. Gladue

Focha: 6 de enero de 2009.

Estados Unidos de América
Estado de Connecticut S5: Groton
Condado de New London
El dia 6 de enero de 2009, ante mi se presentd Fonald P. Gladue, a quien cono:co
como la persona descrita en el anterior documento v quien 1a ejecutd y reconocié
haberlo hecho.
(Firmado) Notario Publico
Traductor Cficlat
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Sello: “Stephanie A. Brodeur, MNotaric Publico. Mi nombramiento vence el 21 de 7

diciecmbre de 2009”.

Fecha: 5 de enero de 2009.
(Firmado) Arvind Rajpal
RECONOCIMIENTO

Estado de California

Condado de San Mateo

El dia 5 de enero de 2009, ante mi, Brigitte Olizher, Maotario Pablico, se prescritd
personalments Arvind Pajpal, quien me comprobé con evidencia satisfactoria ser
la persona cuyo nombre estd suscrito al instrumento adjunts y reconocié ante mi
que lo cjecutd come persona autorizada y que por su firma en dicho instrurnento,

la persona o la entidad en nombre da la cual actud, ejecuts el instrumento.

Cerfifico, consciente de la pena por perjuric segin las leyes del Estado de

California, que el anterior parrafo es verdadero y correcto.

En constancia de lo anterior, firmo y estamipo el sello oficial.

(Firmado) /Brigitte Oligher/ Notario Publico

Sello: “Prizitte Oligher, Mombramiento 1690282, Tlotario Pablico de California,

Condads de San Mateo. Mi nombramiento vence el 28 de agosta de 20107,

Traductor Oficial
JORGE E. SIERRA REYES
Licencia 376 - 1993 Mintusticle



(Firmado) Timothy J. Paradis
Fecha: 6 de enero de 2009.

Estados Unidos de América

: Groton

w

Estado de Connecticut 55:

Condado de New London

El d

—

a 6 de enero de 2009, ante mi se presentd Timothy J. Paradis, a quien conosco
comir la persona descrita en el anterior documento y quien la ejecutd y recononid
haberlo hecho.

(Firrado) Notario Pablico

Sello: “Stephanie A, Brodeur, MNotarie Publico. Mi nombramients vence el 31 de

diciecmbre de 2009”.

Fecha: 21 de enero de 2009.

Pfizer Inc.
(Firmado) Nombre: Peter C. Richardson

Cargo: Subsecretario

Sello: “(Estado de Mews Yorl;, Condado de Tlew York)

Suserito y juramentado ante mi, este dia 21 de enero de 2009”.

“(Firmado) Arnette D Cromer, Motario Piblico, Estado de Tlew Yorl:. Mo.
01CP6194598.  Certificado  radicado en el Condade de TMew Yol Mi

nombramiento vence el 6 de actubre de 2012”7

Traductor Ofi
JORGE E. SIERRA REYES
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(Convention Jd2 La Haye du 5 octobre 1961)

1. Country: United States of America

This public document
2. has been signed by P. Swain

3. acting in the capacity of Ceriify Dfficer

bears the seal/stamp of 1. S, Patent and Tradzmark: Office

Certified

5. at Washington, D.C.

6. the ninth of August, 2010

7. by

Assisiant Auihenticaiion Officer, Uniizd Staies Depariment of Siaiz

8. No. 10037872-5

9. Seal/Stansp: 10. Signature:
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UNITED STATES DEPARTMENT OF COMMIRCE
United States Patent and Trademark Office

June 28, 2010

THIS IS TO CERTIFY THAT ANNEXED IS A TRUE COPY FROM THE
RECORDS OF THIS OFFICE OF A DOCUMENT RECORDED ON
FEBRUARY 05, 2009,

By Authority of the
Under Secretary of Commerce for Intellectual Property
and Director of the United States Patent and Trademark Office
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ASSIGNMENT BY INVENTORS

THIS ASSIGNMENT, made by Peter Erame, Brigitte Devaux, Vi W, [Tdstopher

Toy, Heidi N. LzBlane, and Haichun Huang, sll with a pact office addresz of 521 Cottenwood

Drive, Milpitaz, California 92035 (hereinafter referred o as Azsignors);

WHEREAS, Azzignors have invented certain new and vseful improvementz in
PINDING MOLBCULES TO THE HUMAIT Y40 PRCEPTOR, s2t fovth in 2 Provieional Patsnt
Application of the United States, already filed on Drecamber 14, 2007, 02 ULS, Applicaticon 1o,
61/013,947, a Paient Applicaiion for Letiers Patzni of the United Siaies, alrzady filed on
Dacember 11, 2002, a3 U.S, dpplication 1. 12/332 944, and an Intermational Paiant 1’x{opli«::a‘i‘ion,
and Honduran Patent .2).1:.1[3111, No, Zo0s/1z64d
already led on December 11, 2003, as PCT/IS2008/080417 (collectively refemed o as

Q “Applications”); and

WHEREAS, MEDAFEY, INC., being a corporation, organized under and pursvant to
the laws of Tlew Jersey, and having their principal place of business at 707 Siale Poad, Frinceton,
Mew Jersay 05540 (heveinafler reforred (o ag Aszignase), is desirovs of acquiring the entire cight,
title and intercst in and o zaid inventions and said Applications, and in and io any Lailers Paiend of

the United States and all {oreign couniries io be obtained iherefore and thereon.

NOW, THERETORE, in consideration of One Dollar (51.00) and oiher good and
snfficiant consideraiion, the receipt of which is harsby acloowledged, Assignors have sald,
aszigned, transferred and et over, and by these presents do sell, assign, transfer and et aver, unto

f Aszignee, their successors, legal representatives and assigns, the eniire right, (itle and intzrest in

" _oand {0 the above-rnentioned inventions and Applications for Leiiers Pateni, and in and to any and
oll direct and indirect divisions, continuations and confinuations-in-part of 2aid Applications, and
any and all Letters Patent in the United States and all (oreign countrizs which may be granted
therefore and thereon, and reissues, resyaminations and extensions of said Leiters Patent, and all
rights undér the Intemational Conveniion for ihe Proiection of Tndustrial Property including all
rightz of prionty, the zams io be held and enjoyed by Assignze, for their own use and benefit and

the uze nd benefit of their suceessors, legal 1epreseniaiives and assigns, o the full end of the term

DSMDB-2561385v01
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or temas for which Latiers Fatent may he granted and/oc extendid, as fully and entirely az the zamz % /
would hiave been held and enjoyed by Assignors, had ihis sale and aseigrment not been made. /

AND for the zame conzideration, Assignors hereky represent and warrant to Azsignes,

their succeszore, legal reprecentatives and assigne, that, at the time of evecution and dalivery of

thess presents, except for any rights, tilee and/or inferzete thal have arizen (o Assignes undsr lawe

ar hat have already been tranzferrad (o Asaignee, Assignors are the lawful owners of ths entire
right, fitle and interest in and (e ihe said {nventions and Applications for Leftevs Patent above-
mentionzd, and that thz same are vaencumberad and that Assignors have zood and full right and

lawiul authouity to sell and convey the same in the mamer herein set forth.

AND ior the same consideration, Assignors hereby covenant and agrea to and with

Q Assignee, their succassors, legal representatives and aseigns, thal Assignors will zign all papars and

documents, take all lawful caths and do all acts necessary or required to be done for the

procurament, mainienmee, enfiorcement and defense of any Letters Patent and applizations for
Leiterz Patent for said inventions, without charge to Assiznes. their successors, legal
reprezentatives and azsigne, whensver counsel of Azeignes, or coungel of thell SUGse20E, lzgal
represeniatives and accigne, shall advise: that any procesding in connecticn with said mvenhons,
or sald Applications for Leiters Patent, o any procsading in connection wiih any Lelters Patent or
Applicationg for Letiers Falent for sald inveniionz in any eouniry, including bui not limited to
interference procesdings, is lawful and degirable; or, thal any division continuation or
continuation-in-pari of any application for Letiere Patent, ar any reiecue, recxanunation or

exiengion of any Laitzrs Fatent, 1o be obtained thareon, is lawful and desirable.

AND Assignors hergby requesi the Commiszioner of Patent and Tradzmarks to iszue
said Letierz Patent of the Unitad Siates o 4szignes, a3 Assignee of sald inventione and the Letters
Patent io be iszuad therzon, for the nae and benefii of Azsignes, their succezzors, legal

representatives and azeigns.

AND Aszigniors hareby grani the following individnale the pawear to insert on this
Aseicmment any forther ideniification which niay be nzeczsary or desivable in order to comply with
7/ . J .
the rules of the Uniied Staies Patent and Trademarl. Office for recordation of dus document:

2
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&

DICKSTEIN SHAPIROG LLE

All practiticnerz ai Customer Mumber 247293

AND Aczirnors aclnowledgzz an obligation of azzignment of this inveatiom to
> [=] =4

Assignee at the tima the invention was reade.
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N By B
Date: (9 - S AR

(A

RADA

Peter Brams

o~

IUI'I

FPersonally appe:.:xLl‘J

ACKNOWLEDGEMENT
State: of California

)
County of Swaertia C Lo

} s

Ft: b Foraey 2 TLOJ’:’I befors me, { J V‘]"N C"’{ (-f'q'"{?{i”'fi—- (,PL\/M\J Hotary Publis

Dalc

Ingert Name and Title of the Officer

Patar Brams

AWNoD DICYD) DRSS
NNAO STV ADNYN

DRURIDD - i3nd ADICHN
SFLIEPL # LORIIWOD

0102 ‘2 Jow seldxg WwoD AN T

3

(Flace Hotary Seal Abave)

Name(s) of Signear(s)

wh proved to s on the basis of salisfactory evidencs to be the
parson(s) whase name(z) izfarz subseribed (6 the within instrumant
and acknowledged (o e that helzhafthey aszcuted the same in
hisferftheir authorized capacity(izs), and that by hisfhar/thair
zignalura(s) an the inatrument the persan(s), or the antity upon
behalf of which the peison(s) acted, eoecuted the instrurnant the
person(s), o e antity upon behalf of which the perzon(s) acted,
gxacuted the instrument.

I certify undar PEMALTY OF PERJUFT urder the taws of the Statz
of California ihat the faregoing paragraph is rwe and correct,

o, $on s

17

[V Sgnature of Motary #ulilic
U
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&

Daie: € Z-Z AN W W s
! Prh‘\fm/rD VaUA

ACKNOWLEDGEMENT
Stata of Califomia ) ss

)
County of S eunda C t ZREAY ).

1) r’t bl (L ll,l l—‘{ 'U 77 before me, r!}/‘ AJC ( L\»[“P"ﬁ l/(\l-’."/l‘ /ﬁ'/rjt'vtc'll'y Fublic

Date Insert Namea and Tiila of the Officer

Personzlly appesied Rrigitta Devau

Name(s) of Signer(s)

/ wid proved 1o ms on the basis of zatisfactory svidence to bes the
peargan(s) whoss name(s) isfare subsaribed to the within instrurnant
/" ard acknowladg:d (o ms thal he/ehafihsy emouted the same in
’ hisfher/ihwir authorized capacity(ies), and that by his/herftheir
signatura(s) on he nstrument the person(s), o the snlity upon
lzhaif of which the persan(s) actad, executed the instrumant tha
persan(s), or e antity upon behali of which (he peraon(s) &zted,
axesutad e instrumant.

| ceriify under PEMALTY OF PERJURY under the laws of the Staie
of California that the n-.r(-guoﬁg E] clJl'i[y is true and correct,

L~ ,
k| Above) 7 l'/t‘l‘q____\ /;(Al/

\,\

[ Sign&fure of Notary Publle

NANCY LARES GLYNN
Conunlesion # 1694145
Hotary Putdle - Calitamia ¢
) sarta Slara County
’ My Soinm, Bapiras Mar 25, 2010
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’{‘ //ﬁ "*79

Daie: / -
7

/AR m
<

Yi Wu

ACKNOWLEDGEMENT
Slate of Callfornia

Courty of * ;L/ 7‘7CL’ TLarA

. ,L
0y ¢)’ "H," ! (

ri
[
/ Date

Personally appeared

8.8:

)
)
)

d/ . p A/ - "” "'~. ~ o~ :_"__
hzfors me, ( AN \/Z" i Ak L T oiary Pubilic
ln;«;rt Nafne dl|d Tith= of the ﬂffu ar

YiWu

HF laTﬂPHEF\ P LEAuH g
O MM, DEERTT

NOTARY FURLK: - caLrores ©)
EiH MATED COUNTY

I'HH ENFIRES MAY 14, J0 3
%‘;—1:'-"’:-(-«'—-‘—&

(Place Holary Seal Abova)

Naime(s) of Signer(s)

who proved to me on the basis of satigfacts
evidance 1o b the person (@) whoss nanu»(’?/l T
subscribed to the wilkin instrument and acknowledged
to me that pelshe/inéy executed the same in
hp/lnr/ttn,n authorizad ¢ Jhnuty(iu{) and that hy
higfhzr/ther ~|gndtuu—u) on the instrumant the
parson(sd, o the enlity upan behali of which tha
person(3) acted, svecuted ths insirument the
pErzon(s), or the sntity upon behall of which the
person(s}acted, awzoulzd the instrument.

I certify under PEMALTY OF PERJURY under the
taws of the Slate of California thai the foregoing
paraggaph 7, hur and corract. o

,, - i .
! /¢ ol
W AL A e
Slgﬁaatum .,f Notary Public
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Daie: , /50;//‘? 7 c./rf"’:_f:“_::)
~ Kifsfapher Toy

ACKNOWLEDGEMENT
State of Califomia } s
Courty of SANTH (LAw@A ;
on j~ 300 C? befare me, R rCy CAZES ¢ L‘lW(l}r-l-:-t;ary Fublic
Date Insert Hame and Title of the Offizer
Farsonally appearad Fristopher Tay

Naime(s) of Signer(s)

whio provied o me an ine basia of satisfactory evidenaiz to b the
persen(a) whose nane(s) is/are subscribad to the within inztrument
and acknowledged to ma that helshelthey ersouted the 2amein
histhar/their autharized capacity(ies), and that by hisfheritheir
signature(z) on the instrument the person(z), or the entity upon
hehalf of which the parson(s) acled, erecuted the instrurmsnt the
person(s), or the antity upon bahalf of which the parson(s) acted,
exasuled ihe instrurmand.

Vcertify under PEMALTY OF PERJUF C under the laws of the State
of Califarnia that the fo .wJuuxq parageaph is ue and correct.

@al Above) \v?' (,’.1,»((/1\ f/([ {, ??ﬁl {’L/

Auned pioyd oos

£2 owoNCO - H1and AIDIGN
Y IPLFSYL # UOIUALOD

§0102 ‘ST i senchq wauon Ay

~
[

(

/ ] Bignature of Nntfny Pulic
\ v
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’ / -7y 1, . 4 . l
Daie: FV /w L) "l’) (v'/ }7(.’(‘ L 1 Tl o
‘ Heidi LeBlanc
ACKNOWLEDGEMENT
State of California } s.s ,
1o, Clors )
County of Saunda & ) y
- / _-////,._,j( AL e D L\”('-}\
N ,;)/ A baforame, (. f 700 g0 My f0LREY otary Publis
" TDate Ins=ri Hame and Title of the Officer

FParsonzlly appeared

Heidi L=Blanc

RPN
e GHRISTO rPHCPP LFN H
W t SOMM, B1CEETT2 z

SRR rj ROTATTY PUELIG - CALIFIPHIA

e B SAN METEC SOUNTY

A

; *.Fil(_ﬁ ,,v_ C(J“fj EERES MAY 14, &ma {

5
a6

(Flace Hotary Seal Above)

Marne(s) of Signer(s)

Wi pruv}:d to e on the ba: ,ia/uf satisfactory avidence to be tha
nerson(s) whoss nams(s )/It,/._\l'm ‘Uluz.l'lbt:'f {r the within ingtrument
and aclnawkedgad to me that /s h-~/thcy gegculed the samein
Risfher/theie zuthonized capacity(ies), and that by his/h eu/lh-—n
signaiure(s) on the inztrumend the perzan(z), of the entity Lpon
bezhalf of which the parzon(s) actad, a-ecuted the instrumeant the
person(], or (he entity upon bahalf of which the |:,r;r;-on(t;§ acted,
axecuiad the inzfrument.

| certify under PEMALTC OF PERJURY undsr the laws of the Slate
of (‘allfurma i!nar the foregoing paragraph is true and correct.

“y . ,/
I‘ . 1 / / ' ’T -~ /

// qtgnamrr« of N -lany PuL»In
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Date: 2 / QL/ OCI

Haichun Huarg

ACKNOWLEDGEMENT

State of California

County of SPRITH CLAKL
2O peicreme, 1 Aelcy Liees ‘i?'é'/f’\fltll Jotary Pubilic

) 8.5

)
f )

N

bn o Fe b voay
Date

Personally appeared

Inser! Name and Tilha of the Officer

Haichun Huang

D RIDIZ DYUD3

-

Ary

DUISICD - THGNd AITION
P IPGTL £ VOLGWIILD
NHUTD 8538 AW

0102 ‘22 oW SORdXT " WWOD AN oo

=

—_—
)
jo
[}
]
—_
e
[ut <t

; ary eal Abowve) L4{7 Uﬁ 'M'E ,/—(f.{ l'ﬁ’- Z/:,zm!, ”\‘_

Name(s) of Signer(s)

wha proved 1o me an the basis of satisfactory evidence to be the
paarson(s) whose name(s) is/are subseribed to the within instrument
and acknowladged to me that ha/zhefthey acscuied the same in
histherftheir authorized capacity(izz), and that by hiz/hzrtheir
signature(s) on the instrumznt the person(s), or the entity upon
hehalf of which the perzon(s) acied, execuiad the instrument the
parson(s), or the entity upon behall of which the person(e) actad,
axacubad the instrument,

| cerlify undar PENALT Y OF FERJUF under the laws of the State
of California that the foregaing paragraph is trus and carreat,

[} /L Signaturs of Notary/ Public
V
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Date: Lf, [:;,é it 5

é__‘/%wé %){,ﬂ

Diana Hamlet-Cox

Vice Presideni and Chisf Patent Counsel
Direoct Dial; 208-545-2722

Medarax, Inc.

521 Cottonwond Drive

Milpitas, CA 95035

Incorporation: State of New Jersey

ACKNOWLEDGEMENT
State of California

County of S 41.-!7«,.6 fd A

e Febvwe 4

) ss
)
)
7(77 berore me, MEAI LARES Sedtr ] , Hoiary Pulblic

Ddlﬁ()

Personally appaared

Inseri Name aud Title of the ancer

£
Q
;
)
2

(Place Hotary Seal Above)

Narne(s) of Signer(s)

who proved to me on the basis of ¢aiisfaclory evidence to be the
person(s) whose name(s) is/are subsacribed to the within instrurnent
and acknowladged to me that he/zihefhey eveculed the zam: in
his/herlthair autharized capacity(ies), and that by hizhead/their
zignature(s) an the instrument the p-_r_um ), ar the entity upan
Gehall of which the parson(s) acled, executad the instrument the
parzon(s), or the entity upon behalf uf which the person(z) actad,
awaeuted the instrument.

certify undar PEMALTY OF PERJUR Y undar the laws of the State
of Californiz that the forw Quing paragraph is truz and oorrect.

ot e L g, P

;i Jllalurt‘ of Notary Public

v

10
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Thicle; We
refzired to 3 Assignors), reziding 2t 15309 Hooning Tree Courd, Chesterfield, Missouri 63017,
1332 Rt for Blutfs Luive, Ballw i, Missouri 630215 976 Sunburat Court, Manchester, Missouri
#3021; 5619 Danionaive Place, Saint Loviz, Mizsouri «5‘112@' 17143 Hillorezi Meadow Drive,
Chestarfisld, Migsouri 63003; 32 Powlzy Drive, Sioningron, Connceiicut 06378; $19 Fosrsier
Strzzt, San Francisco, t-d]l'umla 941727, and § Beavar Pivar Foad, Fichmond, Phode [sland

02892, respectively,

WHEREAS, Assignore have invenied cariain nzw and vseful improvements in
ERTONIG MOLECULES TO THE HURMATT QX040 FECEPTOR, 226 forih in 3 Frovizional
Pateni Applicaiion of the United Staizs, alrsady filzd on December 14, 2007, a3 1.3,
Application Mo, 61/013,947, a Patent Application for Letiers Paient of the United Staies,
alrzzdy filed on December 11, 2008, as U2, Application 1o, 17/332 944, and an Iniw'—ma!ion'al
o and Honduran Fatent Appln. No, 2008/1564
Patent Application, alrzady filzd on December 11, 2003, an P LT/I IST00E/086417 (zollectively

referred to as “Applications™); and

WHEREAS, Pfizer Inc., 2 corporaiion organized under and pursuani o the laws of
Delaware having iic principal place of business a: 235 Easi 42nd Sivesi, New Yorl;, TTY 10017
(herzinafier referred to as Assignes), is desivous of acquiring ihe entire right, tile and interast
in and io said inventions and said Applicaiions, and in and (o any Leiters Patent of the United

States and all foreign couniries to be obtained therefore and thereon.

NOW, THEREFOQRE, in consideraiion of One Dollar (81.00) and other good and
sufficient consideration, the receipt of which is hereby ackmowledged, Acsignors have zold,
assigned, transferred and et over, and by these presents do cell, aseign, trancfer and szt over, ;
unto Assignee, its suceessors, legal represeniaiives and assigns, the entire right, title and
interzstin end (o the above-mentionad inventions and Applications for Letters Patant, and in
and to any and all dirzct and indirect divisions, cominuations and continnations-in-part of said
Applications, and any and all Letiers Patent in the United States and all forcign countries which
may be granted therefore and therzon, and reissues, recaminations and extengions of caid

Ana o~ s~
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Letiers Faeni, 2nd all rizhis under the Inizrnaiional Convention for ihe Proteciion of Industrial
Proparty including all rights of priority, ihe saraz io be hald and enjoyed by Ascignee, for its
own uze and benefii and the vse and banefit of it succezrors, legal ceprezentatives and assigns,
to ihe full end of the term or tarms for which Letiers Patant may be granted and/or extendad, as
fully and #ntirely &8 the zama would have baen held and enjoyed by Assignorz had this sale

and azzignment not been mada,

AND for the same consideration, Aseignors hereby réprzeent and warrant 10

Azzignes, its sucteziors, legal represematives and assigns, that, at the 1ime of @xaotion and

delivery of ihzse presenis, seept for any rights, titles and/or intarects that have arisen to

Assignas under law or that have alresdy baen tranaferrsd to Assignee, Azsignors are the lawful
owners of the eniire rizht, dile and inievest in and to the said inventions #nd Applications fi
Letters Pateni above-menticnzd, and ithail ihe same are unencumberead and that Azzignors have
good and fll right and lawful authority o sell and convey the ssms in the manrner hersin set

forth

AND for ths came conzideraiion, Assignors hizreby covenant and agese to and with
Assignes, its successois, lagal reprasentaiivas and sasigns, that Aszignors will sign all papers
and documeniz, 1ale all lavrful aaths and da 2)l acis necessary or required to be dons for the
procurerent, rnainienance, enforoement and defanze of any Letters Patent and applications for
Leuers Fawem for said invemiong, without chargs 1o Aszignes, its cucczezors, legal
reprecentatives and assigns, whengver couns =l of Assignze, or counzel of its succacsors, lagal
reprecentatives and assigns, shall advice: that any procesding in connzction with said
inveniions, or said Applicaiions for Letees Patent, or any procesding in connection with any
Letiers Fawent or Applicavions for Letters Patent for 2aid inventions in any country, including
but not livited io inierferznce procsedings, is lawful and desirable; or, that any division,
continuaiion of confinuation-in-part of any application for Letiers Patent, or any reizcue,
reexamination or @xtension of any Letizra Paient, to b whtainzd thereon, is lawful and

desirable.

AND Assignors hareby raquesi the Cominizsioner of Patent and Trademarks to
iscus 2aid Leiters Pateni of the United Staies io Ascignes, ag A:sngnee of said inventions and

ihe Leiters Paient to be izzuad therson, for the use and benelit of Acsignee, its sucessars, legal

reprasentativas and azzigns.

"PATENT
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i
AND Azcignore hereby grani the following individuals the powar to ingzrt on this
Azsignmani any furiher identification which may be necescary or desirable in order to comply

with the rules of the United States Paent and Tradeamark Offes for recordation of this

document:
DICKSTEIN SHAPIRG LLP
All practitioners af Cnstomer Thmber 24998

AND Azsignors aclmowledge an obligaiion of assignment of this invention to
Assiznes at the time the invaniion was mada.
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Jing Min
i ;; 22 a0
Daie: $ Vs omdoect oo A R
United Staies of America ] )
State of SRR ) 58
County of ! 7”7, .Y
)
Onbis A2 o day of ,-'.O.Lunt/u S BN bz the individual
. = i i : A\ [ 2 mapviaua
personally came Jing Min to me known 16 be th :

© deseribed i and who execuied the fregoing instrument, and schnowledgs:

of the same. (
%" f: ’un&»z"-’

@ary Public |

JEAN L. KELEMEN
Notary Public-Notary Seal
STATE OF MISSOURI
Commissioned for St. Charea Gounty
My Commission Epites: 06/6:/2012
Commigsion # 08301213
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/ Yanli Wu
Date: '%’)1“4»&.4 < __—100?
Jd

2
A
United Statsa of America / Y , )
. e
State of i/ : ; 5.
. Pual ’ ‘ﬂ'
County of 2
A f 3 £:19 helors me
O this =10 day of »v%-ﬂa_a. e o ) st W _‘ e il
. U’ll r;x;r Aanli Wy 4 L toovae known 10 be the individoa
personally came f:

fi ing instruraent, and acknowledgad sxecution
deseribed in and who execuied the foregoing instrument, and acknowledged zxecutio
of the same.

O q////’
231 A el

JEAN L. KELEMEN
Notary Public-Hotary Seal
STATE OF MISSOURI
Commissianed far St. Charles County
My Commiasion Expiras: 08/02/2012
Commission # 08351218
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£ a9

Date: U%m.;a.«.u AR

7

United States of America )
State of ” l{*" BR L : }as.
County of WA )

i thic s !.l.]j i wg;u{:&,”

S P

, bafore me

peraonally came CFlory T. Fined

, i me knovm (o be the individual

dezeribed in and who execviad the foregoing instrument, snd acknowladged sxecution

of the same.

.
s

v

St 7 Al

Ak d T

Wnblic

JEAN L. KELEMEN
Notary Public-Notary Seal
STATE OF MISSOURI
Conmissigned for St. Chartes County
My Commiggion Expiras: 06/02/2012
Commisgion & 0R381212
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()\ ("al.l.‘k/

"—7—"7
/(_1/_\_

— PN
Y SR TN EVY) -‘bl.' ety

Daie:

Uniizd States of America
Staiz of

: )
SlaiE 77;&‘”212-!-‘ ) s
County »f T A )

- R M_‘l 4
Onihis o 2

Ner
')‘J‘-?'t.a.a_, P an MR

day of

ﬂ

Bartett R. Thl e

, beforz me

personally cama Bobrln F. Thicle
described in and who

of the same.

erecuicd ihe foregoing insirumeni, aud ach

, b ms knovwm o lu, thz individual

nowledged evecution

P .
L e e s

\(
P> T
bl_)C

\

JEAN L. KELEMEN
Hotary Public-Hotary Seal
STATE OF MISSOURI
Commissionsd for St Charles County
My Conimission Eypiras: 05022012
Commis3ion # 08381213
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” z Wei ;i;

Date: //57/02»0‘7'7

Uniied States of America 4
State of MO ©)ss: &
County of A LowiS )

On this r 2z day of W/ ) M , before me
personally came } WelLaio_. A6 me knovin (o be the individual
dezcribed in and who executed the forggfng insmument, and acknowledged erecution

of the same. y
?‘y?cltzvj;» ""_‘/Al'/{/‘f-—
Notary Public 7
Z TAO —Rayle Liftve
Notary Public Notary Seal
Stude of Missouri County of St. Louis
‘/}/z" WCmmwoﬂExplres 1/15/2012

Commission ¥ (8632354
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\

RS = I R \ Mg tec

" Fonald “/(‘ladue

pcraonally came

Ob .Tﬂnw/b}/ 2009

Uniied Staies of America )

CorpaticoT Yss: Gyeg et
pE LavDors )
day of \/muuﬂ't‘/ ) L0049 , hefors e
Ronzld P. Gladue , 0 me known to be the individual

de"cnb»d in and who ¢xacuted the foregoing instrument, & nd acknawledeed execution

( //.'%(7( /,l/(—’-f{;)' /“'f e é/,/ il

Notafy Public

STEPHANIE A, BRODEUR
NOTARY PUBLIC
MY COMMISSION EXPIRES
31 DECEMBER 2009
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Date: I/l; / C’ﬂ

oA —

Arvind|Rajpal

ACKNOWLEDGEMENT

Siate of California

on O\ = 0509

County of E;\/\s(r\ \N‘\_C’é'\’ €o

N

before ms, Ej)ﬂ'»—\p@g\ \_O\ m\* &, Hoiary Public

Date

Personally appeared

Inserieviamz and Trdd of the Officer

Arvind Rajpal

N
oA
NS ]-l

Zafr?

£

3
s
B

[l
o2
=
—_

<
22
o &
o m
™

SINO0D O3 N

VINSOSTTVO - O1and ..

i
3

1 0102 '27 "oy "3 TMOD MW

(Place i lotary S2al Abovz)

Name(s) of Signer(s)

who proved to me on the basis of satisfactory evidence to be
the personfzy whose namefs) isfre cubzeribed to the within
instrurmnent and acknowlzdged w rae that he/skertmy sxecuted
Ihe same in his/ksedehain authorized copacityées), and that by
his/hesthals signatureds) on the instrument ths personés), or the
entity upon behall of which the parsonés acted, executed the
instrument the persongs), or the entity vpon behalf of which the
persondsy acied, exzouted the instrument.

| cenify undar PEHALTY OF FERJUPY undar the laws of the 1
State of California that the foregoing paragraph ic true and ‘

correct.
( A/
Y KO/ABER

N
\\’< ’)‘u]) / f/ ) .

S han =0d

Signartre of iowary Public
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7;_ N FQ«QO/(/\

Y ‘~Timothy J. Paradis
Daie: ol Jarduriny QoY
United Siaies of Arnerica )
Swate of Coned eeriwT Y35 GatoTON
County of NG Lanpond )
On this ™ day or er)NL'IT'U'/ ) 20049 , before me
personally came Timothy . Paradiz , io me known 1o be the individual

deseribad in and who czecuicd the foregoing insirument, end selmowdedged exsention
of the same.

Notary Public
STEPHANIE A. BRODEUR
NOTARY PUBLIC
MY GOMMISSION EXPIRES
31 DECEMBER 2009

PATENT
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Pfizer Inc.

P [lide

“enge of New York)
Louw nhy of New York)

WS t“CFiI"D and SWORN to mé b»f\re -
‘.'\Q'E‘n\s _&\_—_ Jay ul—"o L '“l—««ll 2.0.0 |

RECORDED: 02/05/2009

Mame: Peter €, Richavdsen

Title: Assistant Secratary

NS

Annette D Cromer
Notary Public, State of New Yark
No. 01CR6194598
Certificate Filed in New York County
Commission Expires October 6, 2012

PATEH B-2553634v01
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Twaﬂuccién oFicia‘ de un documento que estd origina|mente en }/’ i

&

LOS ESTADOS UMIDOS DE AMERICA \'/
A TODOZ QUIENES VIEREM EL PRESENTE DOCUMEINTO:
Departamento de Cormercio de 1os Fstados Unidos
Oficina de Patentes y Marcas Regisiradas de los Estados Unidos

28 de junio de 2010

Sc certifica que la copia anexa es una copia verdadera de los registros de esta

oficina de un documento radicado el dia 6 de abril de 2010,

Por autoridad del Subsecretaric de Comercio para la Propiedad Intelectual y

Dircctor de la Oficina de Patentes y Marcas Pegistradas de los Estados Urnidos.
(Firmado) P. Swain - Funcionario que certifica.

Sello: “Departamento de Comercin, Oficina de Patentes y Marcas Fegistradas de

los Estados Unidos”

Treductor clal
JORGE E. SIERRA REYES
icancia 376 + 1993 Minhutidls



Version Electronica v1.1
Versién de hoja de estilo v1.1

CESION DE PATENTE

Tipo de envio:

Nueva Cesion

Naturaleza de la transferencia:

Cesion

Datas de las partes que realizan la transferencia

MNombre

Fecha de ejecucién

Medarex Inc.

31 de marzo de 2010

Datos de las partes que reciben

Mombre: Bristol-Myers Squibb Company
_Dircccién: Poute 20¢ % Province Line Rd.
Ciudad: Princeton
Estado/Pais: New Jersey
Codigo postal: 08540
Namero total de propiedades: 13
o Tipo de propiedad Numero
MNormero de la solicitud: 60876109
Nurmero de la solicitud: 12518856
Namero de la solicitud: 61013947
Naniero de la solicitud: 12332944
Nuamero de la solicitud: 61073430
Numero de la solicitud: 12480991
Numero de la solicitud: 61095429
Numero de la solicitud: 61026207
MNamero de Ja solicitud: 12365638
Nimero PCT: Us0725975
Nimero PCT: US0886417
Nirmero PCT: US0946837
Ntmero PCT: US0933042

Datos para la correspondencia:

Numero de Fax:

(202) 420-2201

Traductor Oficial
JORGE E. SIERRA REYES
Liconcla 376 . 1993 Minlusticia



La correspondencia sera envirade por US Mail cuando el intenio de hacerlo por fax no sea exi {:030.‘ : \

Teléfono: 202-420-2200

E-mail: parscnse@dicksteinshapiro.com

Mombre del correspondiente: Dickstein Shapiro LLP

Direccion linea 1: 1325 Eye Street, NW*

Direccidon linea 4: Washington, DISTPICT OF COLUIMELR 20006
Mamero del registro del Pepresentante: M3248.0001

Moribre del remitente: Elizabeth Parsons

Total de anexos: 9

Fuente=BMS#page1.tif
Fuente=BMS#page2.tif
Fuente=BMS#page3.tif
Fuente=BMS5#page4.tif
Fuente=BMS#pageb.tif
Fuente=BMS#page6.tif
Fuente=BMS#page?7.tif
Fuente=BMS#page8.tif
Fuente=BMS#page9.tif

CESION DE PATENTE

SSTA CESIOM es hecha para que entre en vigencia el 21 de marzo de 2010 (la
“Fecha de Entrada en Vigencia”) por Medare, Inc., una compafila de Ilew Jersey
(dencminada de ahora en adelante “Cedente”), y Eristol-Myers Squibb Company,

una compania de Delaware (denominada de ahora en adelante “Cesionario”),

certifica;

PUESTO QUE dicho Cedente es copropietario, junto con Pfizer Inc., de cierios
inventos deseritos en las patentes y solicitudes de patente que se presentan en la
Tabla que se incluye en este docurmento, junto corn cualquier patente que se expida
sobre  las mismae, solicitudes que reclamen prioridad para las mismas,
recxpediciones, continuaciones, continuaciones parciales, divisiones, rec.amencs,

Treductof Oficlal

JORGE E. SIERRA REYES
Liconcla 376 « 1993 Minjustich



solicitudes de nivel nacional y solicitudes extranjeras relacionadas de laz mismas /

(denominadas colectivamente “Fatentes”);

PUESTO QUE el Cedente s un subsidiario propietario en totalidad del Cesionario;

Y,

PUESTO QUE el Cedente desea ceder y el Cesionario desea adquirir el derecho,

titulo e interés del Cedente en dichas Patentes,

EFTOMCES, POP. LO TAMTO, por buena y valiosa consideracidn, recibo y
suficiencia de Io cual se estéd reconociendo por el prezente, ¢l Cedente vende, cede,
transficre 'y tragpasa al Cesionario, sus sucesores, representanies legales vy
cesionarios la totalidad del derecho, tiulo & interds del Cedente sobre dichas
Patentes y todos log derechios que el Cedente ha disfritado de acuerdo con ellas
tanto en los Estados Unidos de Amiérica como en el resio de pafses del mundo,
incluyendo la totalidad de los derechos de recuperacién con base en la infraccién
pasada y futura de dichas Patentes

(Sigue la pdgina de firmas)
CEDENTE
Medarex Inc.
Por: (Firmado) Nombre: Paul Golian

Cargo: Abogado General Asistente

Traductor clal

2\

JORGE E. SIERRA REYES
concls 376 . 1993 Minjusticls
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FPECOFOCIMIETNTO PAP A TODWDS LOS PROPOSITOS CALIFORITIA

Estado de California

Condado de Santa Clara

El dia 21 de marzo de 2010, ante mi, Christopher P. Leach, Motario Publico, se
presentd personalmente Paul Golian, quien comprobéd ante i con evidencia
satisfactoria ser la persona cuyo nombre esti suscrito al instrumento adjunio y
reconogic ante mi que 1o ejecutd corna persona autorizada y que por su firma en
dicho instruments, la persona o la entidad en nombre de 1a cual actud, cjecuts ol

instrumento.

Certifico, consciente de la pena por perjuric segin las leyes del Estado de

California, que el anterior parrafo es verdadero y correcto.

En constancia de lo anterior, firmo y estampo el sello oficial.
(Firmado) Notario Piblico
Sello: “Christopher R Leach, Momwbramiento 1666772, 1lotaric Fublico de

California, Condado de San Mateo. Mi nombramiento vence el 14 de mayo de

20107,

Descripeion del documento adjunto:

Titulo o tipo de documento: Cesidon

No. de paginas 7

Fecha: 31 de marzo de 2010.

Traductor Oficial
JORGE B. SIERRA REYES
«wnels 376 - 1993 Minjusticle
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Calidades de los signatarios

Nombre del signatario: Faul Golian

(%) Funcionario corporativo. Cargo: Abogado General Asistente
El signatario estéd representando a MEDAREX, IT1C.

(Huella del pulgar derecho del signatario)

PECOMOCIMIEMNTO PAPA TODOS LS PROFOSITOS CALIFOP: 1A

Estado de California

Condado de Santa Clara

El dia 21 de marzo de 2010, ante md, Christopher P. Leach, Ilotario Pablico, sc
presentd personalmente Paul Golian, quien comprobd ante mi con evidencia
satisfactoria ser la persona cuyo nombre estd suscrito al instrumento adjunto y
reconosié ante mi que 1o ejecutd como persona autorizada y que por su firma en
diche instrumento, la persona o la entidad en nombre dz la cual actud, cjecutd el

instrumento.

Certifico, consciente de la pena por perjurio segin las leyes del Estado de

California, que el anterior parrafo es verdaders y correcto.

En constancia de 1o anterior, firmo y estampo el sello oficial.
(Firmado) Notario Pablico
Scllo: “Christopher P, Leach, Tlombramiento 1666772, 1lotario Pablico de
California, Condado de San Mateo. Mi nombramiento vence el 14 Jde mayo de
2010".
Traducr8y Oficial

JORGE E. SIERRA REYES
Licencls 376 . 1993 Minjusticls



Descripcién del documento adjunto:
Titulo o tipo de documenio: Cesidn
No. de paginas 7

Fecha: 31 de marzo de 2010.

Calidades de los signatarios

Normbre del signatario: Paul Golian

(*) Funcionario corporativo. Cargo: Abogado General Asistente

El signatario esta represeniando a EPISTOL-MYEFS SQUIBE ZOMFALTY.

(Huella del pulgar derecho del signatario)

TABLA
Titulo Solicitud No. Fecha de Pais

B radicacion

Anticuerpos CD14 60/876,109 12/21/2006 | EE.UU

Anticuerpos CD14 12/518,856 12/20/2007 | EE.UU
_Anticuerpos CD14 PCT/US07/25975 12/20/2007 | PCT
| Anticuerpos y métodss del receptor | 61/013,947 12/14/2007 | EE.UU

0x40

Unidn de moléculas al receptor | 12/3232,944 12/11/2008 | EE.UU

humano OX40

Unién  de moléculas  al  receptor | PCT/US0886417 12/11/2008 | PCT

humano OX40

Anticuerpos para IL-6 v sus usos 61/073,430 6/15/2008 | EE.UU
| Anticucrpes para IL-6 y sus usos | 12/450,991 6/9/2009 | EE.UU
“Ar Heuerpos para IL-6 v cus usos PCT/U509/46827 6/10/2009 | PCT

Traduc al

JORGE E. SIERRA REYES
Liconcia 376 . 1993 Minjusticis



Anticuerpos Alfa5-Beta 1y sus usos | 61/095,429 9/9/2008

EE.UUV/“/(Q

Anticuerpos Alfab-Beta 1y sus usos | 61/026€,207 12/5/2008 | EE.UU

Anticuerpos Alfab-Beta 1y sus usos | 12/365,638 2/4/2009 EE.UU

PCT/US09/32042 2/4/2009 PCT

Anticucrpos Alfab-Beta 1y sus usos

TABLA (continuacion)

\»‘I

Titulo Solicitud No./Patente Fecha de Pais
No. radicacion/
expedicion

Anticuerpos CD44 2672916 12/20/2007 | Zanada
Anticuerpos CD44 07863135.5 12/20/2007 | EIPC
Anticuerpos CD44 2007228844 12/20/2007 | Australia
Anticuerpos CD44 P10720477-9 12/20/2007 | Brasil
Anticucrpos CD44 199384 112/20/2007 | Isracl
Anticuerpos CD44 4256/DELIP/2002 | 12/20/2007 | India
Anticuerpos CD44 MX/a/2009/006991 | 12/20/2007 | Mé<ico
Anticuerpos CD44 10-2009-7015180 12/20/2007 | Corea Sur
Anticuerpos CD44 2009128064 12/20/2007 | Rusia
Anticuerpos D44 2009-542902 12/20/2007 ]apén
Anticuerpos CD44 200780050041.X 12/20/2007 | China
Anticuerpos CD44 1010168589 12/20/2007 | Hong Kong
Unidn de moléculas al receptor 097148544 12/12/2008 | Taiwén
humano OX40
Unién de moléculas al receptor P0S0105418 12/9/2008 | Argentina
humano OX40
Unién de moléculas al receptor OCT-01/081211.01 | 12/10/2008 | Aruba
hurmano OX40
Unidn de moléonlas al receptor 2123 12/12/2008 | Bahamas
humano OX40
Unidn de moléculas al receptor SP-280279 2/14/2008 | Bolivia
humano OX40

Traductor Oficlal
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Unidn de moléculas al receptor 370&-08 12/12/2008 | Chile ¢
humano OX40

Linién de moléculas al receptor 12407 12/14/2008 | Consgjo  de
hurmano OX40 cooperacion del
o Golfo

Unidm de moléculas al receptor 2006/1364 12/12/2008 | Honduras
humano OX40

Unién de moléculas al receptor 3649 12/15/2008 | Libano
humano OX40

Unién de maléculas al receptor LIG/C/2008/67% 12/12/2008 | I'igeria
hurnano OX40 MG/HZ/2008/679 12/12/2008

Unidn de rmoléculas al receptor 1450/2008 12/13/2008 | Pakistan
humano OX40

Unidn de moléculas al receptor 35076 12/12/2008 | Panama
humano OX40

Linién de moléculas al receptor 2005/47181 12/12/2008 | Paraguay
humano OX40

Unidn de moléculas al receptor 2051/2008 12/11/2008 | Peru
humano OX40

Union de moléculas al receptor 0801006374 12/12/2008 | Tailandia
humano OX40

Unidn de moléculas al receptor 21,533 12/15/2008 | Uruguay
humano OX40

Linidn de moléculas al receptor 02532-2008 12/12/2008 | Vene:ucla
humano OX40

Unidn de moléculas al receptor M/A 12/14/2008 | Fosovo
humano OX40

Unidn de moléculas al receptor 225/2003 12/14/2008 | Bangladesh
humano OX40

Anticucrpos para IL-6 y sus 1sos 539,200 06/17/200% | Pakistan
Anticuerpos para IL-6 y sus usos 31.904 06/16/2009 | Uruguay
Anticuerpos para IL-6 y sus usos 090102194 00/17/2002 | Argentina
Anticuerpos para IL-6 y sus usos 0901002750 06/18/2009 | Tailandia
Anticuerpos para IL-6 v sus usos OCT-01/090616 06/16/2002 | Aruba
Anticucrpos para IL-6 y sus usos 5P-172-09 06/15/2009 | Bolivia
Anticuerpos para IL-6 y sus usos M/A 06/17/200% | Bahamas

Traductor

JORGE E. SIERRA REYES
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Anticucrpos para IL-6 y sus usos 13723 06/17/2009 | Consejo ‘Z?
Goperacion ¢
Golfo
Anticuerpos para IL-6 y sus usos 2009/1199 06/13/2009 | Honduras
Anticuerpos para IL-6 y sus usos 294 06/18/2009 | IKosovo
Anticuerpos para IL-6 y sus usos 3654 06/18/2009 | Libario
Anticuerpos para IL-6 y sus usos FIG/HZ/2009/343 06/15/2009 | I'ligeria
Anticuerpos para IL-6 y sus usos 28207 06/17/2009 | Panama
Anticuerpos para IL-6 y sus usos 20346/2009 06/17/2009 | Paraguay
Anticuerpos para IL-6 y sus usos 095120542 06/18/2009 | Taiwan
ﬂ/—\nl'icue-rpos para IL-6 y sus uscs 001106-09 0&/15/2002 | Venezuela
Anticucrpos para IL-6 y sus usos 121/2009 06/17/2009 | Bangladesh

Traductor” Oficlal
JORGE E. SIERRA REYES
Licencla 376 . 1993 Minjustiols



Apostilla adjunta:

APOSTILLA:
(Convention de La Haye du 5 ociobre 1961) . ;SE
. , . I
1. Pais: Estados Unidos de América g
e e
. - 7]
El presente documento publico =]
. . < 20
2. Ha sido firmado por: F. Swain 1 b
3. Actuando en calidad de: Funcionario de Certificacidn % N .
<2 m* : i
Patentes y Marcas Pegistradas d®Estados
4. Lleva el sello/estampilla de: '
Unidos
YT Y
Certificado w e \
™
- . - e 82 £ )
5. En: Washington D.C. &ga %@} E
Loereiieid b
c B . e e AR EREE ) Giifeis
6. [l Dia nueve de agosto de '_’016 %g o '\\f\g‘: :';
. . . i 0N S Pt
Funcionario  Asistente cle?};'ggﬁjn ticactr g’g
7. Por: ERm E,;ﬁ
Departamento de Estado, ES ff%m Unidos 3
. 5 e o
8. Bajo el No.: 10037872-4 &3 1y
9. Sello / estampilla: = ’
(Firmado)
10. Firma:
Fernesia T. Crawford

*FIN DE LA TRADUCCION®

@mAx:{'Amudn.:

Cenlifico que ba presente sn wna teaduesida aulénlica g camplla 220 105 af capaial 2ef documento adjunts, fu
enal Be elaborade segiin mi lraf aaber y 2ntendon.

Dovcamenta:  Madarer Fae. ~Conizn 2o Patents”

Focha: 25 2o agaste 2010

Fraduskor: Gorge Onriqre Sisua Reoges (Deflo v fiama digital dobidamsnts wagistiades ante of Miniskeria de
Refucionzs Oxteriores 2o Colombia)

SLivenzia # 876 2 1998, 2pedida por of Miniaterio 3o Gusticia.

Dinsccisn: Consna 18 #9918 OFL 411, Bagots, D.C.

Solfonan: (871) 218 2808, (571) 628 2925.

8-muif): {r2naaenl @[)1}@?l0().€(1ﬂ1/

Fruduccisn H 15896

<

Traducto of
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APOSTILLE

(Convention d¢ La Haye du 3 actobre 1961)

1. Country: Lnited States of America

This public document
2. has been signed by P. Swain,

3. acting in the capacity of Certify Officer

4. bears the seal/stamp of U, S. Patent and Trademark Office

‘ _ " ' Certified

5. at Washington, D.C.

6. the ninth of August, 2010

7. by Assisiani Auiheniication Qpficer, Uniizd Sidics Departmzit of Statz

8. No. 101378724

9. Seal Sianip 10. Signature: -

- /
(u@{ f .CIU,CL,,Q— 7

[/ - Fernesia T. Crawford




T ALL, TQ WHOM THE SI:;: PRE SENTS) SHA, COMI::;

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

June 28, 2010

THIS IS TO CERTIFY THAT ANNEXED IS A TRUE COPY FROM THE
RECORDS OF THIS OFFICE OF A DOCUMENT RECORDED ON
APRIL 06, 2010,

By Authority of the
Under Secretary of Commerce for Intellectual Property
and Director of the United States Bateiyt and Trademark Office

Certifying Officer
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Electronic Version v1.1
Stylesheet Version v1.1

PATENT ASSIGNMENT

$520.00 60876109

= N B l
SUBMISSION TYPE: HEW ASSIGHMENT
HATURE OF CONVEYANCE: AZSIGHMENT
CONVEYING PARTY DATA
Mame Execution Date
Medarex, Inc. 03/31/2010
RECEIVING PARTY DATA
Hame: “Erirst-:al-Myc—.rs Squikk Company
a Streat Address: ”F-f-:vl_nte 206 & Province Ling Fd.
|Cily: | Princeton |
|state/Sountry: NEW JERSEY |
[Postal Cite: 02540 B
PROPERTY NUMBERS Total: 13
I Property Type ” Number
| Applization Number: RNSTR10D
Agplication Numbear: 12515856 J
Application Number: J| €1013947 l
Application Mumber: | 12272944 |
| Application Numter: 61072430 |
Q‘ Application Number: J| 12480991
‘ Application Hurnber: 61025429
[ Application Number: 1025207 j
Application Numiber: ] 122656328
PCT Number: |uso7zes75
PCT Number: l s0aandl7
PCT Number: luzoaacaar |
PCT Humber: ~ |usozzznan |
CORFRESPONDEMNCE DATA
PATENT

501140714

REEL: 024193 FRAME: 0889




Fax Mumkber:

(F0™)470-2201

Comrrespondance will be sent via US Mail when the fax attempt is unsuccessiul.

Phone:

Email;

Comespondent Name:
Address Line 1:

parzcnsz@dicksteinshapira.com
Dickstzin Shapiro LLP
1828 Eye Street NW

Address Line 4 Washington, DISTRICT OF SOLUMELA 200068
ATTOFMEY DOCEET NUMBER: M3EZ4E.0001

NAME OF SUBMITTER:

Elizakwzth Parzans

Total Attachments: 9

sourcs=BMS3#page.tif
source=BMS#page? tif
ourc==BMS#pag=d.tif
ource=EMsS#pagea tif
ource=BMS#agel tif
soure=CMS#paget.tif
source=RBMS#page? tif
source=BMSH#pageS.tif
source=BM3#paged tif
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PATENT ASSIGNMENT

THIS ASSIGHMEMT, made e effcotive as of_Mesd 31,2010 (the
“Eff“ctiw Diaie™) by Medatex, Inc., a Hew Jersey corposation (heteinafter referrad to a the

Aszignor’ ), and Bristol-Myers Squibh Company, a Delawars corporation (herainafier refarred
o 2 the “Assignes”), witmeaseth:

WHELEASR, the 2aid Aseiznor iz a joint ower, ogether with Pfizer lnc., of certain
invention? dezcribed in the pateris and paient applications sei ful il on the Scheduls hereta,
together with any patents issuing thereon, applications elaindng priority therets, reiseues,
continuations, continuationa-in-part, divisionals, recxaminationz, national stage applications and
foreign related applications iherenf (collzctively veferred (o a “Patents™);

WHEREAS, Assignor iz a wholly owmed subzidiavy of Assignee; and

WHEFEAS, Assignor dasires io assign, snd Assignes desires (o acquirs, Assignor’s
right, ifile and inferzst in said Patents.

HMOW, THEREFORE, for good and valuable comsideration, the rece ipt and
cufiiciency of which are hereby aclmowls dged the Assigmor does hereby ezll, ascign, trancfer
and 52 over, undo the Assiznse, its sncezsaors, legal representatives and assigns, all of
Azzignor’s right, dtle and inicrest in and io k..mJ Patents and all righis which the Aszignor has
Pnjuycd thereunder both in the Uniied Staiez of America and thronghaont all conniies of the
world, including any and all ughto of recovery based on pasi and future infringement <f said
Patents.

[signature page follows]

DSMDB-2770422v01
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ASSIGNOR:

Medarex, Inc.

By: /’/ %/

Neme: Paul Golian
Title: Assistant General Coungel

STATER )
\\ ) ss:
)

COUNTY OF ~.

On this dayof | 2010, personally before me came the abave-

named who exentited this Assiziment in my presence and acknowled ged to

e that he did 30 of his own free will and i his anthorized capacity for the purposes set forth
herein. o o~
D
“\ﬁ &
| - /{/A( ‘

Notary Publi€. f(,.,‘

(SEAL)

N
¥

/

DSMDR-2770422v01

PATENT
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ASSIGNEE:

STATI%

Bristol-Myers Squibb Company

By:
Name: Paul Golian
Title: Assistant General Counsel

} ss:
COUNTY OF ~, )
. \\.
O thiz day ef 2010, personally before me came the above-
named who executed thiz Assignment in my presence and acknowledged to

me that he did 50 of kis own free v
herein.

(SEAL)

ml ard in his authovised eapacity for the purposes set forth

'~

AN

\\ Notary Public
N

DEMDR-2770422v01
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OALIFOHNIA ALL-PURPOSE ACKNOWLEDGMENT

O A I A A L L LA O MENE NN D RO ARSI LN R ARI

0
Si
4
‘

State of California
)

f o~ .
County of J—-(, Wy (et f (’7LN J
l

f e

- o, ‘ 147 'H o
Oon h’/ " (QD/ 0 befors ma, (. ’f L - S -
HJIu Th=ort Flem> and Tl of & ORI

/(’/('4 (31'7/,[( M

eysonally appearsd
perso y app Name(s) of Signer(s}

who proved b me an the basis of saiisfactory evidence to
be the persongsf whose namefd) s/t subscrbed 1o tha
within instrument and  acknowledged o me  that

(‘j s Hif :,mr HER F. Ln:AL,H ? he/shefhey svecuisd the cams In hisfherfieh authorized
3 WS COMM. R 0ETTS GADan &) g bl Siv ol o ih
0@ .} WY A?E.'Puauu i L3 G) mulv(u;t), and thai ::Yj hl~/iu;~rft uju“una't%ngﬁ) I"J' ;'1 c;
CInrgtiag? SN METES COUNTY () inztrumant the o O Uk anbity upon tenall o
3‘,‘ *"*”.J\: mwmj%fn}m MAY 14, 2004 which the |'u;vsrrnM acted, srecuted the instrumant,

I certily under PENALTY OF FERJURY under the laws
of the Slate of Californiz that the foregoing paragraph is
true and corract,

WITHESS "L}L{wnd And official seal. )
> 7. o i L
f e ‘..q]( 2 4‘—) (.-%? /QI, ,/ e

S M";M__,,

=S o ,«1". -5 4.
Sigrature _es"d ¢ Vel "

Seoatuec of Hetary Fublic
OPTIONAL

Though the kifonmation beloav s noi iaquir ad by I, it may prove valuabla o personz rdlying on tha documant
and could prevent fraudulent ramoval end reatiachment of thie form to anoiher document.

Filacs Nutary Szal Ao

Description of Attached Document

f_‘ ” 2 (1
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SCHEDULE

Title Application No. Filing Date Country
D44 Antihodiea G0/876,104 12/21/2006 11.8.
CDHE Anidbodies 12/518,856 12/20/2007 1.8,
CD44 Antibwodies PCT/USO7/25075 12/20/2007 PCT
0240 Receptor ©1/013,947 12/14/2007 11.8.
Antibadies and
Methods
Binding Molzcules (o | 12/332,944 12/1172008 U.s,
the Human OX40
Receptor .
Binding Molecules to | PCT/AUS0O8/56417 12/11/2008 PCT
the Human OX40
Receptor
Antibodies to IL-6 and | 61/073,420 6/13/2008 .S
Their Uses
Aniibodies o IL-4 and | 12/480,001 G/9/2009 1.8
Their Uses
Antibodies io IL-4 and | PCT/USO%/46337 0/10/2002 PCT
Their Uses
Alphas-Betal A1/005 420 9/9/2008 1.8
Antibodies and Their
Uses
Alpha%-Betal 61/026,207 2/502008 Uu.s
Antibodies and Their
Jses .
Alphas-Betal 12/365,628 2042009 U.s
Antibodies and Their
Uses
AlphasS-Betal PCT/USO9/33042 24412009 FCT
Antibodies and Their
Uses
DSMDB-2770422v01
PATENT
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SCHEDULE (con’t)

Title Application No./ Filing Date/ Country
Patent No. Issue Date

CD4 Antibodies 2,672,916 12/20/2007 Canada

CD44 Antibodies (078p3135.5 12/20/2007 EPC

CD44 Antibodies 2007335544 12/206/2007 Australia

CD44 Aniibodies Plo720477-0 12/20/2007 Pirazil

CD44 Aniibodies 109384 12/20/2007 Isracl

CD44 Aniibodics 1230/DELNP/ 2009 12/20/20607 India

CDt Aniibodies M/a/2009/006801 12/20/2007 Mevyico

CD44 Antibodics 10-2009-7015180 172/20/2007 Souih Kovea

CD44 Amibodies 2009128004 12/20/2007 Pussia

CDd4 Aniibodizs 2009-242002 12/20/2007 Japan

CD<4 Axitibodies 2007800500417 12/20/2007 China

Chd4 Aniibalies 101016389 12/20/2007 Honpg Kong

Binding Molceulzs to | 097145544 12/12/2008 Taiwan

the Human O0X40

Receptor

Binding Molecules to | POSOT0541R 12792005 Argentina

the Human 0X40

Receptor

Binding Molecules to | OCT-01/051211.01 13/10/2008 Amba

the Human 040

Recoptor

Binding Molecules to | 2123 12/12/2008 Bahzmas

the Human OX40

Receptor

Binding Molecules o | SP-280379 12/14/2008 Bolivia

the Human OX40

Receptor

Binding Maolecules to | 3706-08 12/12/2008 Chile

the Human OX40

Receptor ‘

Binding Molecules to | 12407 12/14/20308 Gulf Cooperation

the Human 0X40 Council

Rceeptor

Binding Molecoles to | 2008/1804 12/12/2008 Honduras

the Human OX40 ' '

Receptor

Binding Molecules i | 8649 12/15/2008 Lebanon

the Human OX40

Receptor

Binding Molecules in | HIGAZ/Z008/074 12/12/2008 Higeria

the Fhunian Q40 TG/C/2008/679 12/1272008

Receptor
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Title Application No./ Filing Date/ Country
"Patent No. Issue Date

Binding Molecules to | 1430/2008 L2/13/2008 Pakizian

the Human 0X40

Receptor

Binding Molecules to 8076 12/12/2008 Panama

the Human OX40

Receptor

Binding Moleciles to | 2008/47181 13/12/2008 Paraguay

the Human 0OX40

Receptor

Binding Moleculez to | 2051/200% 12/11/2008 - | Pem

the Humnan OX40 v

Receptor

Binding Molecnles o | 0301006374 12/12/2008 Thailand

the Huraan OX40

Receptor

Binding Molecules to | 31.533 12/15/2008 Uruguay

the Human OX40

Receptor

Binding Moleculzs o [ 02389-2008 12/12/2008 Venczuela

the Human QX40

Receptor

Binding Molecnlez i | TI/A 12/14/2008 Kaosovo

the Human 0X40

Regeptor

Rinding Moleculzs io | 325/200% 12/14/2008 Bangladesh

the Human 0X40

Receptor

Antibodies to IL-6 aad | 339/2009 0a/17/2009 Pakistan

Their Uses

Antibodies o IL-6 and | 31.904 06/16/2009 Uruguay

Their Uses

Antibodies to IL-F and | POS0102194 06/17/2000 Argenting

Their Uses

Aniibodiez to IL-0 and | 0901002750 0a/18/2009 Thailand

Their Uses

Antibodies 1o TL-6 and | OCT-01/09061¢ 06/16/2009 Aiuba

Their Uses

Aniibodies to IL-6 and | SP-172-09 06/15/2009 Bolivia

Their Uses

Antibadies (o 1L-6 and | V/A 06/17/2009 Bahamas

Their Uses

Autibodiss io IL-6 and | 13728 06/17/2006 Gulf Cooperation

Their Uses Council

Antibedice to IL-6 and | 2009/119% (6/18/2009 Honduras

Their Uses

Aptibodizs to IL-6 and | 394 0&/18/2000 Kosovo

Their Uses
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Tiile Application No./ Filing Date/ Country
Patent No. Issue Date

Antibodies to TL-6 and | 8654 0&/18/2009 Lebanon

Their Uses

Aniibodies to IL-6 and | HG/C/2009/243 0&/15/2002 Nigeria

Their Uses

Antibodies io IL-6 and | §8307 06/17/2009 Panama

Their Uses

Antibodizs to IL-6 and | 20546/2009 06/17/2009 Paraguay

Their Uses

Aniibodies (0 IL-0 and | 095120543 05/18/2009 Taiwin

Their Uses

Aniibadies (o IL-3 and | 001106-09 00/18/2009 Venezuala

Their Uses

Aniibodies o IL-6 and | 131/200% 05/17/2009 Bangladesh

Their Uses

RECORDED: 04/06/2010
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