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FIGURE 1

N (57) Abstract: Disclosed are humanized antibodies that bind specifically to TNF superfamily member 15 (TNFSF 15), also known
as TL1A. Methods of making and using the anti-TL1 A antibodies are also described. The humanized antibodies may be antagonists
and may used to treat or diagnose conditions associated with TLIA function.
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making and using such antibodies. The antibodies are expected to be particularly useful

in treating inflammatory conditions such as Crohn’s disease.

{0002] Proteins that are structurally related to tumor necrosis factor (TNF) are

collectively referred to as the TNF superfamily. TL1A, a TNF superfamily member, is a

secretion of IFN-gamma and may, therefore, participate in the development of T helper-

ssssss

superfamily: member 15 (1 NFSF15). TLIA is expressed predominantly

..............................
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cells and monoceytes; and its expression IS inducible by TNF-aand IL-1a. ‘Migong et ak;
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{0005] TLIA binds with high affinity to death receptor 3 (DR3) which is.a:-member of

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
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of two signaling pathways, activation of the transcription factor NE-KB ot activation of

SRR T+

caspases and apoptosis. TL1 functions in T cell costimulation and Th1: polarization. On

..........................................................................................................................................
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promote cell survival and
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secrefion of prointlammatory cytokines. The secreted decoy

receptor 3 (DcR3), a soluble protein of the tumor necrosis factor receptor (TNFR)

...... P [ T e e e e e e e e e e e . e e e e e e e e e e ..

....................................................

...................................................................

.............................................................

................ .. RN, X

......................................................... d Igk levels and production of IL-

................................................................................................
...........................................................
..........................

................................................................................................

metalloproteinase and IL-8 gene expression (Su etal,, Exp. Cell Res., 312:266-277

(2006); Kang et al., Cytokine, 29:229-235 (2

proinflammatory cytokines and chemokines and decreasing plaque stability by inducin

.............................................

involved in the pathogenesis of atherosclerosis by increasing the production of

.....................................................................................................................

-------------------------------------------------------------

...............................................
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..............................

........................................................................................................

adults (ages 20-30). The condition is thought to originate from predisposing genetic and

.................................................................

....................................................................................................................

diseases, such as Crohn’s disease. Konstantinos et al., The Journal of Immunology,

2005, 174: 4985-4990 (2005); Bamias et al., J. Immunal., 171:4868-74 (2003). Blockade

e TL1A/DR3 pathway may, therefore, offer therapeutic opportunities in Crohn's

= e e o= e e e e e e e ey e e e e e e e e e eaeg e eapee mepemag sea=

{0013] TL1A augments IFN-gamma production by anti-CD3 plus anti-CD28 and [L-
12/1L-18-stimulated peripheral blood (PB) T cells. Activation of DR3 by TL1A induced

................... Y " W . ] ™ I =

a homotrimeric soluble form. Wen et al., “TL | A-induced NF-kappaB activation and ¢-

......... L P T SEEEERI

IAP2 production prevent DR3-mediated apoptosis in TF-1 cells,” J. Biol. Chem.,

[0015]  Although death receptors such as Fas/A

.....

TRAIL-R2, or DR3 were initially characterized as inducers of apoptosis, there is.
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and that it functions by increasing the proliferation of memory cells, but not naive CD4"

T cells, and synergizes with T1.-12 and/or low-dose stimulation of the T cell receptor to

strongly enhance IFN-y gene expression. IFN=y expression in the gut has been

‘considered a marker of inflammation, and many strategies for treating Crohn’s disease

RPN . .

‘approaches (steroid treatment and immunosuppressive drugs) do not focus on the gut

..........................................................................................................................................................
............................................................................................................................

..........................................

reported 1n refl | suggest that therapy directed specifically against TL1A or its receptor

..........................................................................................................

......................................................................................................................................................

....................................................................
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are treated with 1L-12. Although in Bamias et al. no synergy is observed when TLIA.

treatment is combined with IL-18, this result may not be surprising because both [L-18

“
9 -’
.........................................

the memory T cell that most strongly responds, consistent with the increased capacity of

...............................................

.........................................................................................

..................................................................................................
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...................................................................................
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containing receptor, and it might have been hypothesized that triggering this receptor
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dependent antiapoptotic genes, such as inhibitor of apoptosis 2, have been shown to be

induced by TL1A (Wen et al., J. Biol. Chem., 278:39251-39258 (2003)), and therefore

...................................................................................

10017}  Current treatment options for Crohn’s disease include the monoclonal antibody

T o | R P

antibody Adalimumab (brand name Humira; Abbott), as well as antiinflammatories {e.g..

sulfasalazing), cortisone or steroids (e. g., preduisone), immune system suppressors (8.g.,

‘6-mercaptopurine), and antibiotics. .However, infliximab is the only treatment option

having a high degree of specificity; the remaining treatment options have 4 low

the disease arca. While infliximab has a high

................................................................... g4+ s s g ®m e g wm s om s s om s s os s s s oy oy T T ]

.........................................................................

........................................................................................................

tuberculosis infection and worsening of heart failure, demyclinating disease, and an
increased incidence of lymphoma.

L . T T T S T T T e T T T et A A e

........................................................................................................

..................................................................................................................................................................................

inflammatory bowel disease, chronic obstructive pulmonary disease, psoriasis, type 1

---------------------------------------------------------------------------------------------------------------------------------------------------------
L T T B T T N

diabetes and transplant rejection. The present invention, directed to monoclonal

antibodies against TL1A, satisfies this need.

...............

--------------------------

................................................................................................................

the TNF-like cytokine TL1A (see GenBank accession no. AF520785). The polypeptides

include a humanized heavy chain variable region and a humanized light chain variable

r

the antigen-binding specificity of a parental monoclonal antibody. The humanized heavy

¢ ¢ e €

chain variable region and/or the humanized light chain variable region are at least about

o .

87% humanized, at least about 90% humanized, at least about 95% humanized, at least

---------------------------------------------------------------------

about 98% humanized, or at least about 100% humanized, excluding the complementary-

..................................................................................................................................................................
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..............................................................................................................

................. AT I

rheumatoid arthritis), multiple sclerosis, transplant rejection, central nervous system

_rohn’s disease, psoriasis, leukemia or

lymphoma (e.g., chronic lymphocytic leukemia (CLL)), atherosclerosis, and lung and

TL1A, and includes: (a) & humanized antibody heavy chain variable region comprising:

...........................................

(WINT{Y,N}TG{EN}IPTYA{D,Q}{L

the CDR-H1 comprising, consisting essentially of or consisting of the amino acid
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antibody heavy chain variable region comprising, consisting essentially o

-----------------------------------------------------------------------

SSYVMDY
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........ he CDR-L3 consists of
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MNWVIR.KIQAPG{QK}GLE, K} WMGWINT{Y NI TG{ENIPTYA {DQ} {D.GIF{,

g - N
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10026] Alternatively, the polypeptide may comprise a humanized antibody heavy chain

.................................................................. #.. “ s s s s s s s s mm s sow

A A O NS S B

e PFuanuuwssadeunwEe ... - .
'

{0027} In some embodiments, the polypeptide comprises a humanized antibody light

chain variable region of

. el el gl B . Sl W g B A G

(DVVMTQTPLSLPVTPGEPASISCKSSQNIVHSDGNTYLEWYLQKPGQSPQLLIYK
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.............................................
-----------------

...............

.............

NIYTIGQ
-. ‘- ‘ - .~ 0\ \s

SERRCLSABAILANVNLASS

----------------------------------------
. . .. .~ L S S S T S

...............................................................................

\\\\\\

QGTLVTVSS) (SEQ ID NO: 21). Alternatively, the polypeptide may

comprise a humanized antibody heavy chain variable region of

10029] In another example, @ humanized antibody heavy chain variable region

NO::12); (2) a CDR-H2 comprising an amino acid sequence of

LSRN
------ - . s

..................................................

..............................................................

----------------------------------------------------------------------

[0030} In another example, a humanized antibody heavy chain variab

le region

coraprises: (1) a CDR-H1 comprising an amino acid sequence of (NYAMS) (SEQID

---------------------

NO: 31); (2) a.CDR-H2 comprising an amino acid sequence of

...........................

----------------------------------------------
---------- - - -
................. - . - -

9
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\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

..............................................................

[0031] Adso disclosed are humanized antibody light chain variable regions. The

humanized antibody light chain variable region may comprise: (1) a CDR-L1 comprising

........................

.........................................................

(SEQ ID NO: 4); (2) 2 CDR-L2 comprising an aminp acid sequence of (KVSNR{F,D}S)

(SEQ ID NQ: 5); and (3) a CDR-L3 comprising an amino acid sequence of

({EMIQGS, TIH{V, =1 {P,-} {L,-H{T,-}) (SEQ ID NO: 6)
= 5N R N 3 L Wi A B N NN e - I O S S BN RS B S s U A N N B N i § -
1’} 1 3 :j“":':..: "'::’.::JZ).-: ”{J’}{ LS .(" s Shnasiii b Reach i &

............................................

[0032] In other emobodiments the antigen-binding polypeptide binds specifically to

....... . . 55 = - 5 . s% ==
- . .. - - A T .- . . N - -
R ERRRY o R R T N T [ R A pag g

Y TR T N
.

CDR-L1 comprising, consi; ting essentially of; or consisting of .an amino acid sequence

.~ -
\\\\\\\\\\\\\\\\\\\\ -~ -

T T .

S I L T Y O L D T T TN . O e N R T T e . S S S e me e el BEALATALLAAA@ T s

CDR-L3 comprising, consistirig essentially of, or consisting of an amino acid sequence
of HQWNNYGT (SEQ 1D NO: 37).

.

.

®. .-+ 88 e = - e cese sassvsanss ke .- . L. T R . N . TR T T T T T RN . N IR ARE RSN
- .

en-binding pohypeptide comprises a humanized

-------- S L T T T T S T T S S T S S ST W R P R T T e S T T S S T T T T S S T T S S T S S S S S A S T - r s ee . PR R N R R e

‘antibody light chain variable region comprising, consisting essentially of or consisting of

.......................................................................................................................................................

[0034] For example, the humanized antibody light chain variable re

-------------------------------------------------------------------------

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ I L T T T T T T T T T T T T T T T T S S T T I T T T T T T U S S Y N
- ~ . oW - - - - - - - - N
ry 0 . \ 0
' ' ' . . - v ' ' . . . . . 9 . 1 '
: t : . '
T . (] . g . 0 0 o 0 .« . . . .o . . 0
' ' ' . ' ' ' . '
D T R JEEE SN Y " . .a "'J'B" . I L B '
L R T A TN . . - . . . DRl -||-||...‘... + ® = = = s + = s @ b N '
. - . - .- . ' . ' . - - ' ™
. .
. . v

VSNRFSGVPDRFSGSGSGTDFTLKISRVEAEDVGVYY

B -y S B e T e i B e A A et

---------------
....................

FETRIN 7EVEEENY TN R G Ve FARNRD S S X T pe . . S T AP N N RS TR
)\ EZ A L9 . nanother embodiment, the: poivpeptide may comprise a
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TKR) (SEQ 1D NO: 28). Alternatively, the polypeptide may comprise a humanized

antibody light chain variable re

' . " . . .
o - . ' .
. '
. ' " .
. ' .
------- -
. . -
-
-~
'

.
..............................................................................

(RSSQSIVHSNGNTYLD) (SEQ ID NO: 17);42)

.~

comprising an amino ‘acid sequence of

-----------

NRFS)(SEQID NO: 18); and
"""" ISHVPLT) (SEQ IDNO: 19).

----------------------------------------------------------------------

------------------------------------------------------

----------------------------------------------------------

-~ . ‘) LY - - - .. - - - - - - - -~
. .
. - - - - - LN - - » - - - - - -
. . . - -
' . . . - s -V - =
. . A
. b e . i " . N UK 8 - = e T 5. . N .
. b A - p
. . . . ) .S, . .. - - . . . .
. o L T T T T T T i Ayl ey
. . . .
- mw s . . = =
. . . B x
\\- > N \‘\
- o O .
0\ > . s‘
L M A\l . N - - - N
- - . .
L- RS- -K-
g a e A e R

......

--------------------------------------------------------------------------

............................................................................

antibody light chain variable region of

{0036} Inanother example, a humanized antibody light chain variable region

.~
.~

comprises: (1) a CDR-L1 comprising an amino acid scquence.of

(RSSQSIVHSNGNTYLD).(SEQ ID NO: 17); (2) a CDR:1.2 comprising an amino acid
sequence of (KVSNRFS) (SEQ ID NO: 18); and (3) a CDR-L3 comprising an amino

L] I
B S . . T S T SO T T . 8

acid sequence of (FQGSHVPLT) (SEQTD NO: 19).. For example, the humanized

--------- \ D )

D
S

- e = . N

Al

“udt

antibody light chain variable region may comprise:an amino ac

.
..............................................................................................................................................................................................................................................................................
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an antibody molecule, a Fab fragment, a Fab’ fragment, a F(ab’), fragment, and an scFv

molecule. In some embodiments, the polypeptide is an antibody molecule.  Antitiody

-------------------------

..............

[ I T S T [ R - R R R T TR S S S S SR SRR - SR N - Y R N R . T N T -8 -

polypeptide may be an scFv tmoié.e'uglc; “For example, the scFv may have a formula

.....................................................

......................................................................................................................................

---------------------------------------------------------------------------------------------------------------------------------------------------------------

.........................................

o am e e e e e m e e e e e e e s e e e s s e e eemeeem .oy o=

chain domain | (CHI) produced as a fusion protein with human serum albumin (HSA)

.............................................................................................................................................................................
. e e e . . D
- . . .. .

that then folds with its cognate humanized antibody light chain variable region (VK) and

........................................................

.....................................................................................................................................................................

[

the group consisting of a cytotoxic agent, a radicactive label, an immunomodulator, a
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...............................................................................

----------------------------------------------------------------------

........................................

photoactive diagnostic agent, an ultrasound-enhancing agent or a non-radioactive label;

RN, TR TR RSy . - - - | e

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

polypeptide is not an agonist of TLIA.

...................

...................................................................................

---------------------------------------------------------------

............................

...........................................................................................................................................

pharmaceutical may further comprise an additional therapeutic or diagnostic agent as

-------------------------------

......

Cae

[0043]  Also diselosed are methods of treating or diagnosing a disease or condition that

comprise administering the disclosed pharmaceutical compositions to'a patient inneed

....................................................................

diagnose an inflammatory, immune, and/or malignant disease or condition. Examples of

S Y s e e e e e e e e aa e e e s e e e A e ey ey e e e

diseases and conditions may include autoimmune disease (e.g,, lupus), inflammatory

bowel disease (IBD), chronic obstructive pulmonary disease (COPD), arthritis (2.g),

- * = e e e e .- DY N -----. \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

injury, Crohn’s disease, psoriasis, type 1 diabetes, Tung and colon carcinomas, and

........................................

[0044] Also disclosed are polynucleotides that encode the aforementioned

.
.« - - C I R S S SO Y ~N - - e g = = - fY Y Y Y YN eeeeeew e e = s = = = = 4 & & S L B I S NN . - = LI N . JER R SRR b T i I I I L N I e S T R T . T A P,
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..................................................................................................................................................................
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[0046] Figure 1 illustrates inhibition of human TL1A (!

activity on TF-1 cells by mouse and hamster anti-TL 1A antibodies. Ab#l

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
\‘

16HO2 (SEQ 1D NO: 70) with the closest human germline gene, IGHV7-4-1-02 (SEQID
NO::69).. The alignment was used as a template to create 2 different versions of

\\\\\\\\\\

NO; 68.

humanization of two versions of a humanized anti-TL1A VH,

10049]  Figure 4 illustrates an alignment of the VK domain of mouse anti-TL1A 16H02
(SEQ ID NO: 74) with the closest human germline gene, A17 (SEQ 1 NO: 73). The
alignment was used as a template to create 2 different versions of humanized 16H02

..................

‘humanization of two versions of humanized antiTL1A 16H02 VK.

-----------------------------------------------------------------------------------------------------------------

{0031] Figure 6 illustrates results of & transient transfection of 293F cells with humian

"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""

---------------------------------------------------------------------------------------------

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

--------

---------------------------------------------------------------------------------------

....................................
......................................

......
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in TF-1 cells by the humanized antibodies compared to mouse anti-TL1A antibody

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

16H02 VH#I+VK#L; 3010 =humanized anti TL1A 16H02 VH#+VK#1;3011

...........................................................................

=humanized anti TL1A 16H02 VH#1+VK#2; 3012 =humanized anti TL1A 16H02

..................

--------

[0053] Figure 8 illustrates the final mutations required for complete humanization of

R LY

- - - asAaN

.
) b
e
'

Hum16H02 VK#2 (SEQ ID NO: 26) (see Figure 4) starting sequence was aligned with

.~
-~

‘the A17 germline sequence (SEQ ID NO: 76) and 3 disinct regions or blocks identified

(solid circles) for further mutagenesis. Synthetic light chains were constructed that

........... « + 9 * 4 8 e el 1 ® I @8 == == B T T T TR R « . . LI I L T P e e e e IR R B B IR B B

contained all possible combinations of cither the non-mutated wild type VK#2 sequence

.......................................

(=W)or Al7 human germline sequence (=M) within each of the 3 regions or biocks.

e T T T T S T O L L L

- - . ... L S Y I L B R L DI RN B N

P ST

--------------------------------------------------------------------------------

............
- v - . ---n-. L O Y - .- = - P .

.......

...........................................................

-----------------------

...................................................................................

\\\\\\\\\\\\\\\

..........................................

-----------------------------

cccccc
\\\\\\\\\\\\\\\\\\ T

‘activity on TF-1 cells by-a panel of various humanized antiTL1A antibodies from Figure

9. Activity of a fully humanized 16H02 TL1A antibody identifed as 3038 is compared to

...................................

.....

:'?EOO"S&]; ??F?ignrezzi?‘i??i:lil?umat:es-aa‘sseqpeme:él?igmnfem-i.zoéf?étﬁeaE'ZVH?Domgiﬁ-sqf hwlead
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[0057] Figure 12 illustrates a sequence alignment of the VK Domain of five lead

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ R I L o . " . - - .. R L T T T L T e - -

[0058] Figure 13 illustrates-a sequence alignment of the humanized 184 VH domain

---------------------------------------------------------------------------------

..........................................

------------------------------------

(hum 1B4 VK'AA) (SEQ ID NO: 67) with the original mouse VK domain'(1B4 VK AA)

.....................

[0060] Figure 15 illustrates the inhibition of mammalian derived TL1 A-induced

‘caspase activity in TF-1 cells by humanized TL1A antibodies (1B4;:11D8, 25B9)

........................ - % v s ow N * % % % e e e e e e g g === - - NN EEEEEE RS - & A - - - . Wy ey .

- - .
- .

........................

S Y T . = e e s e 4 A A A AN A N Y NN e e aoaew . « =Y . . s ) D T - = .- - PPN L . ... = e = = = == 4 8 & L O O O L T T T T T T - - - PR S - - - - e e s === ssants a6 . cameeeeeesene

--------------------------------------------------------------------------------------------------------------------------------------------
.

specifically binding) portion of an immunoglobulin molecule; like an antibody fragment.

[0062] An antibody fragment is a portion of an antibody such: as F(ab'y,; F(ab),, Fab',

L T T,

....................................................

......

‘binding to a specific.antigen to form a complex. . For example, antibody fragments

consisting of the variable regions of the heavy and light chains; recombinant single chain

................................

16
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................................................................................................................................................................

N N - - e e e s s s s s s e

form a Fab, and minimal recognition uniis consisting of the amino acid residues that

.......................................................................................................................................................................

|6063] A humanized antibody is a recombinant protein in which the CDRs from an

.....................................................................................................................................

antibody from one species, e.g., a rodent antibody, are transferred from the heavy and

- e )

light variable chains of the rodent antibody into human heavy and light variable domains

..............................

v

[6064] As used herein, “percent humanization” 18 caleulated by determining the

...............................

‘humanized domain and the germline domain, subtracting that number from the total

‘number of amino acids, and then dividing that by the total number of amino acids and

......................

I oS s N ¥ | P

[0065] As used herein, “CDR” means a “complementarity determining region” that is

present in a variable domain of an

--------------------------------

...................................................................................................................................................................

variable domain, and CDR-L1, CDR-L2, and CDR-L3 for those present in the light chain

...............................................................................................................

------------------------------------

.................................................................................................................................................................

‘approximately 16-19 amino acids, and ends at the next arginine or lysing residue. CDR-

‘H3 begins at approximately the thirty third amino acid residue afler the end of CDR-H2;
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approximately 7 residues.  CDR-L3 begins at approximately the thirty third residue after

herapeutic agent,

‘toxin, and g combination thereof. Drugs may include those drugs that possess the:

----------------------------------------------------------------- - . e S T T T T B S R L T I T v T R . . e . R

‘pharmaceutical property selected from the group consisting of antimitoti >, antikinase,

alkylating, antimetabolite, antibiotic, alkaloid, antiangiogenic, apoptotic agents and

) L . « s = . . « e e . . . . . . . N
LR . . . - - . . « s e e . .« . . - . . N

‘combinations thereof. More specifically, these drugs are sélected from the group

-------------------------------- . - © s s s s s s s s s s s e s 8 s e s <MW, " 4 e s s s s s s s s s « s s e s s s @ @ ® s s s s s s s s s s s e s s s s g e e s w s m® s s ow s . T o« * " o8 8 R T .o

...............................................................................................................................................................................

............................................................................................................................................................................

..................................................................................................................................

sefected from the group consisting of ricin, abrin, alpha toxin, saporin, ribonuclease

.....................................................................

..................................................................................................................................................................

stem cell growth factor, a lymphotoxin, a hematopoietic factor, a colony stimulating

{RNase), e.g., onconasc, DNase 1, Staphylococcal enterotoxin-A, pokeweed antiviral

.....................................................................................................................................................................
O . ..

u ]

-

granulocyte-colony stimulating factor (G-CSF) ar granulocyte macrophage-colony

.......................... .

stimulating factor (GM-CSF)), interferon, such as interferons-alpha, -beta, or -pamma,

T
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‘to a diagnostic agent. Diagnostic agents may include photoactive diagnostic agents or

selected from the group consisting of ', 'L '2L ', Y, " Re, '®Re, ““Cuy, “Cu,

11} 6 . -\ ( e 9,.}3-. -, i - - 7 N S R N I A PR
"in, “'Ga, ®Ga, e, PTe, U, V¢, PN, %0, Br and combinations thereof.

CAREy NGk NELK, R UN KTy NGy U8y IRy EPR RN WU RAIR LRI Y LA N W,

‘Diagnostic agents may include contrast agents, for example, such as manganese, iron or

Exemplary method of making anti-TL1A antibodies using hybridoma technology

‘domain). In a typical procedure 10 mg of protein in 50 mi of complete Freund's

- . . . D . « . e « s« as s ms s s s s s - . -

-adjuvant (Sigma) is injected subeutaneously. Two to four additional injections in.

incomplete Freund’s adjuvant can be given at 2 week intervals followed by a final boost

in PBS. Alternatively, injections can be given in the foot pads. Three days later mice can
‘be sacrificed, their spleens or paplietal lymph nades can be harvested and lymphooytes

fusion cells can be resuspended in sclective HAT media and sceded at 100 cells per well
in 96 well plates. The supernatants from hybridomas that survived HAT selection can be
screened by direct binding ELISA for the presence of TL1A binding antibodies.
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................................................................................................................

can be used to further humanize the antibodies while maintaining binding affinity and

{0071] Humanization can be performed by CDR grafling and structure based analysis
and variable region resurfacing. (Sce Jones ef al., NATURE (1986) May 29-Jun,

Structure. PROTEIN ENGINEERING, 1994, Vol.7, pg 805). The primary antibody sequence

and 3-13 structure data can be utilized to identify key framework residues required to

‘maintain the binding affinity and specificity, The “Blast for Ig scquences™ website

VK region used in the study. Human germline VH and VK genes can be chosen as the:

...............................................................................................................

.o .. .
.o " oa .

..................................

from the paturally expressed human antibody repertoire can be used as a template for

cw B s ew sl s e e w e o R s Y . . .. -.-%..%. .. . L Y

RTT PPy TR, .

expressed repertoire of genes, the amino acid at every position can be evaluated for

..............................................................................................................................................................................

...............................................................................................................................................

...................................................................................................................................................

embodiment, only the low and moderate risk positions are mutated while avoiding the

high risk positions. If necessary, an affinity maturation strategy can be performed by
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cartridge provided with the kit and then reacted with TdT (terminal deoxynuc

...............................................

...........

tail and a gene specific primer that hybridizes to highly conserved DNA sequence in the

...........................

............................

‘a’ : I - U, S R SR .."

PCR product can be anal wed by gel electrophoresis for correct size corresponding (o

200 TA vector {inwtmgcn z

..................... S A SN

) following the manufacturers protocol. After transformation into

~
P I I I T e R T RO P T . T .

. . L

. .
.
................................. A N k
.................................................................. e » - .

--------------------------------------------------------------------------------------------------------------------------------------------------------

........................................................................................

-------------------------------------------------------------------------------------------------------------------------------------------------------------

the mouse framework so it matches the corresponding human germ]

............................

affinity matured and humanized mouse VH and VK domains can be generated by a.
polymerase chain reaction process using a panel of overlapping synthetic DNA
oligonucleotides. ‘As part of the synthetic gene design process a codon optimization

T T I . RIS . o

sirategy can be used, that is to say the triplet code for each amino acid that is

.
L 2. o i T T T T T T T e e T T I



CA 02705292 2012-12-18

..........

‘each position. The synthetic VH and VK domains can be cloned into specialized

.....................................................................................

the context of a fully human i1gG1, G4 or Kappa antibody backbone. Small-scale

‘production of the humanized antibodies can be achieved by co-tranfection of an IgG1 or

Sfolowing manufactures protocol.  Supernatants from the transient transfections can be

.......... T T o .

‘understood, however, that the invention is not to be limited to the specific conditions or

.......... hy. ... L

‘details described in these cxamplcs
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Example ]

regions of the variable domains are underiined.

----------- . .- L T * e . 0

NYMHWYQQRSGTSPKLLIYSTSNLAS

GVPSRFSGSGSGTFYSLTISSVEAEDAADY Y CHOWNNY GTFGGGTKLEIKR

N

---------

23
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SNLDSGVPARFSGSGSGTDFTLNIHPVEEEDIATYYC f}B;WEIE{TF(JGGTKLE'
KR

11D8 VK AA (SEQ 1D NO: sz)

GKYGDYYAMD YWGQGTSVTV S8
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SNNDGTIKYNEKFKGKATLTSDKSSSTAYMELSSLTSEDSAVYYCATGDYYGG

.............................................................................

\\\\\\

\\\\\\\

....................................................................
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------



CA 02705292 2015-07-15

J8D6 VH AA (SEQ 1D NO: 62)

Example 2
10076} This example describes an assay protocol to measure inhibition of TL1A-

induced caspase activity on TE-1 cells.

[0077] To determine neutralizing activity of anti-TLIA antibodies. their effects
on TLIA-induced caspase activity in TF-1 cells were determined. See Fig. 1. TF-1 cells
were seeded at 75,000 cells/well in a black 96-well plate with clear bottom in RPMI
medium containing 1% fetal bovine serum. Cells were treated with 10 pg/mlL
cyclohexamide and 100 ng/mL TLIA in the absence or presence of varous
concentrations of mouse or hamster parental TL1A antibodies for 6 hr at 37°C. Caspase
activity was measured by Apo-One homogeneous caspase-3/7assay kit (Promega). Equal
volume of Apo-One homogeneou- caspase-3/7assay buffer containing caspase substrate,
Z-DEVD-Rhodamine (SEQ 1D NO: 63) was added to each well containing cells. After
overnight incubation, fluorescence was measured by a Wallac Victor 2 fluorescence plate

reader with excitation filter 485 nm and emission filter 535 nm.

100781 The results, shown in Fig. 1, shows that the level of fluoresence. which
correlates with caspase activity, decreases with increasing concentration of four (4)
different anti-TLIA antibodies: Ab#1 - 19E06; Ab#3 - 153E0Y; Ab#4 - 16HO2; and Ab#S
- 12D08.

ook ok ok
10079] It will be apparent to those skilled in the art that various moditications and
variations can be made in the methods and compositions of the present invention without

departing from the spirit or scope of the invention.

26
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I.  An solated antigen-binding polvpeptide that binds specifically to TLIA.
COmprismng:
(A) a humanized antibody heavy chain variable region comprising:
(1) a CDR-HT comprising an amino acid sequence of TSNMGVV;
(2) a CDR-H2 comprising an  amino acid sequence  of
HILWDDREYSNPAILKS:
(3) a CDR-H3 comprising an amino acid sequence of
MSRNYYGSSYVMDY: and
(B) & humanized antibody light chain variable region comprising:
(1) a CDR-L1 comprising an amino acid sequence of SASSSVNYMH:
(2) a CDR-L2 comprising an amino acid sequence of STSNLAS:

(3)  aCDR-L3 comprising an amino acid sequence of HOWNNYGT.

2. The polypeptide of claim 1, wherein the humanized antibody heavy chain variable
region COMPrises an amino acid sequence of

...................................................

.........................................................................................................................

VMDY WGQGTLVTVSS.

3. The polypeptide of claim 1. wherein the humanized antibody light chain variable
region COMpPrises an AMINO acid sequeENce of

VPSRESGSGSGTEFTLTISSLQPEDFATYYCHQWNNYGTFGQGTKVEIKR.

4. An antigen binding polypeptide that binds specifically to TL1A, comprising a
humamzed  heavy  chain comprising an  amino  acid  sequence  of
QVTLKESGPALVKPTQTLTLTCTFSGFSLSTSNMGVVWIRQPPGKALEWILAHILW
VMDYWGQGTLVTVSS and a humamzed light chain comprising an amino acid

sequence of
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DIQLTQSPSFLSASVGDRVTITCSASSSVNYMHWYQQKPGKAPKLLIYSTSNLASG

W LENT g = e e S S Y

VPSRFSGSGSGTEFTLTISSLQPEDFATYYCHQWNNYGTFGQGTKVEIKR,

5. The polypeptide of any one of claims 1-4. wherein the polypeptide is selected from
the group consisting of an antibody molecule, a Fab {ragment, a Fab' fragment. a I(ab')2

fragment, and an sckv molecule.

0. The polvpeptide of claim 5, wherein the polypeptide is an antibody.
7. The polypeptide of claim 1. whercin the polypeptide 1s a chimeric antibody

comprising a human heavy chain constant region and a human hight chain constant region.

8. The polypeptide of claim 6. wherein the antibody 1s an 1gG molecule.

9. The polypeptide of claim 1, wherein the polypeptide 1s an scFv molecule.

10.  The polypeptide of claim 9, wherein the sckv has a formula selected from the
oroup consisting of NH2-L-VH-X-VK-COOH and NH2-L-VK-X-VH-COOH; wherein L.
1s a leader sequence: VH 1s the humanized antibody heavy chain variable region; X 1s a

linking polypeptide: and VK is the humanized antibody light chain variable region.

11. The polypeptide of claim 1. wherein the polypeptide 1s a Fab HSA fusion

molecule.

12, The polypeptide of claim 11, wherein the Fab HSA tuston has a formula selected
from the group consisting of NH2-VH-CHI-HSA-COOH and NH2-HSA-CHI-VH-
COOH combined with NH2-VK-CK-COOH: wherein the VH-CH1-HSA or HSA-CH1-
VH is the humanized antibody heavy chain varnable region (VH) and human constant
heavy chain domain 1 (CHI) produced as a tusion protein with human serum albumin

(HSA) that then folds with its cognate humanized antibody light chain variable region
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(VK) and human constant kappa domain (CK) to form the Fab-HSA or HSA-Fab tusion

protein.

13.  The polypeptide of any one of claims 1-12. conjugated to a therapeutic or

diagnostic agent.

14, The polvpeptide of claim 13, wherein the therapeutic agent is selected from the
group consisting of a cvtotoxic agent. a radioactive label, an immunomodulator, a
hormone. an ecnzyme, an oligonucleotide, a photoactive therapeutic agent. and a

combination thereof.
15. The polypeptide of claim 13, wherein the diagnostic agent is selected from the
group consisting of a radioactive label, a photoactive diagnostic agent, an

ultrasound-enhancing agent, and a non-radioactive label.

16,  The polypeptide of any one of claims 1-15. wherein the polypeptide 1s an

antagonist of TL1A.

17.  The polypeptide of any one of claims 1-16, wherein the polypeptide 1s not an

agonist of TL1A.

18. The polypeptide of any one of claims 1-17. wherein the polypeptide binds to TLLTA

with an affinity constant of at least about 10°M™".

19. A pharmaceutical composition comprising any one of the polypeptides of claims -

18 and a carrier.

20.  The pharmaceutical composition of clamm 19, further comprising an additional

therapeutic or diagnostic agent.

21. A polyvnucleotide encoding any one of the polypeptides of claims 1-18.
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22. A recombinant polynucleotide comprising a promoter sequence operably linked to

any one of the polynucleotides of claim 21.

23, Anisolated cell transtormed with the recombinant polynucleotide of claim 22.

24, A method of producing the polypeptide encoded by the recombinant
polynucleotide of claim 22, the method comprising:
a)  culturing a cell transformed with the recombinant polvnucleotide to express
the encoded polypeptide; and

b)  recovering the polypeptide so expressed.

25, Use of a therapeutically effective amount of the composition of claim 19 or 20 to

treat an mntlammatory disease or condition.

26. Use of the polypeptide of any one of claims 1 to 18 in the manufacture of a

medicament to treat an inflammatory disease or condition.

27.  Use of a therapeutically effective amount of the composition of claim 19 or 20 to

freat an immune disease or condition.

28.  Use of the polypeptide of any one of claims 1 to 18 in the manufacture of a

medicament to treat an immune disease or condition.

29, Uise of a therapeutically effective amount of the composition of claim 19 or 20 to

treat a malignant disease or condition.

30.  Use of the polypeptide of any one of claims 1 {0 18 in the manufacture of a

medicament to treat a malignant disease or condition.

31, The use according to any one of claims 25 to 28, wherein the disease or condition

1s selected from the group consisting of autoimmune disease. inflammatory bowel disease
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(1BD). chronic obstructive pulmonary disease (COPD). arthritis. multple sclerosis,
transplant rejection, central nervous system injury, Thl-mediated intestinal disease,

psoriasis, and atherosclerosis.

32. The use according to claim 31, wherein the autoimmune diseasc 1s lupus.

Lad

3. The use according to claim 31, wherein the arthritis 1s rheumatoid arthritis.

34. The use according to claim 31. wherein the Thl-mediated mntestinal discase 1s

Crohn's discase.

35.  The use according to claim 29 or 30, wherein the malignant disease or condition 1s
leukemia, lymphoma. lung carcinoma or colon carcinoma.
36. The use according to claim 35, wherein the leukemia i1s chronic lymphocytic

leukemia (CLL).



PCT/US2008/083362

CA 02705292 2010-05-07
1/15

WO 2009/064854

(qu/6n) uoljesjuasuod Apoqgiuy
& T4 l 0 |- C- &- V-

00
qw/bn 170 050 ‘g0azl # m%%%m
. m 4
V/N -0 Qn_ L1dCl 4 o.oooooomH
VN 05D] ‘V8OHV0 ® 0°000000¥ S
v/N 059 ‘Covy]l # 0°000000S5 3
qw/Bri 9¢'0 090 ‘Z0H9) = o.ooooco@m
0°000000L
o .om 4 4
VN %501 ‘Loact % i B B 00000006
W/ oN 08 ”omo_ 00361 % i e 1001 %0°L
100bxL°L

qw/bn 1959

| 44Dl



CA 02705292 2010-05-07
WO 2009/064854 PCT/US2008/083362

2/15

# 4 o % % 4 i o 3

%I %I I T I T T T T

= = & 5 &% F 5 -5

iy ey iy iy ey iy

2o =0 =0 2o =0 =0
T 4 L T 4 I T 4 I - T4 I — T ™ I T ™ L
205> 20> 205> soS> foS > oS>
EE S EE g5 EEano EE S EE 5 EEgS
-.é-. :ljd,-% .'é-. :lﬂld,-% .'é-. :l:lld,-% .'é-, ﬂﬂd,-% .'é-. _:ll:'!-EI .'é-. JJI:!-EI
: IIgg * IIg = IIg * IIgg * Inpg £ IIt
m %E%: m E%g: m EEE: m EEE: m 5%%: m E%E:
= ZxZ= = === = =T =E = =T = = ZZTE =2 = ===

\\§ .. ::..:.:q i g i CI e i |:| i : :
= Rl — ol N e el el i i Pl el ol o
L Ny O oo - <I <Ll <L < O iy o 0
= iR E«Qﬁﬁgx o - FFF T 0 W
1 Qe F ° = Ofrs o S L
III A D hd Z - L 00O L o - =
m o| jeooo = - = [ S ol S J Qb
D = oo D - - @ﬁmm w = - -
(D e A A = _ | 111 AR ol b
— _ dddd _ ——— n Mmmmm e B oo O
-

| | wF2quwww R EFEAEEEE] Lbduenon o ol ks [URUI
o mmmu. b lewww @ |oooce = n =l |lzz =
A LRI FFFEF = S & EE L I - -
w|  |womma - e 2 2222 o o Ea
o |[oooo o |eeoo w mﬁmi o _ 2 |E= =
= >SS wmomm dddd 0 I i
- S [ R I Y | L <L <L I D AU B I B T iy - g—— e
of |[oooo x| |wxww o Qffxfx o | e al e &
= N ol |oooo o |sooco o o |[(oooo E OJEE OE
Jouudd o |jween o) joood < L B

— T T T — T T T — T T T — T T T
T T T B Y T T T w0 D o 00 0000 0o



CA 02705292 2010-05-07

PCT/US2008/083362

WO 2009/064854

3/15

G6

001

UoneziuewnH %

¢ ddNOl4d

el

81l

SUOIEIN 1O #

¢# HA WNH

L# HA WNH

JoNJISU0))



CA 02705292 2010-05-07
WO 2009/064854 PCT/US2008/083362

4/15

M — = M~ M ™ o = M —
- - - - - -
NNE NNE NNE NNE NNE NNE
oo S oo S oo E oo S oo S oo E
LI - N TV LI I - LT u- N TV I I -
Do T 0o T 0o m 0o o 0o T 0o
EESH EE=H EESH EE=H EE=H FE=H
- - - - - -
F IIlkg £ zIxzEg € =zIkg £ IIEg £ IiEg £ Ixks
2 zziT 2 gzdT 2 zzdT 2 zzIT 2 zzdT 2 zzdAT
] LT R e, M LI T R e, ] LI R e, m LI T R e, m LI R e, ] LI R e,
= T=ZI & = ZTZI = =& TZIZE = TZEZI & = ZTZI = =& Z=I &
(0 SFF{EEEE o - I cLLE oo
1 i Ful ¢ |¥wwx x| ol
B _ = _ | 1 11 T
.<T s - (i) - b
I — = L T T PR P 4
LLI _ = »f o cooo O
D: 0y (I - - FFFRFE L
D = o | e @ |emooo o v i
(!’ o N _ B O I T WG - 4 W
— | T I o |eooe - B I
—r| TR ,':..1' D
LL y =y o LPEPE g orpqueon  Sp W= ww w
- — o Lo b UL R - §§u44
o = () DRORU R wmonmm 4 W W
- B B LI R I R TS T T T TR - ol ol ol
B iy AL AL UL L T 1 o LW AL AN LA
- i ol |rooo o |[cococo i @Eﬁxﬂuﬁm
= o < Qxx®y ol |oooo w ol |leooo
= 0 ol |ooodo = |Ezzs oo " =
o2 N _ _|_|l:it_| u: R URURL -
o e N v |pooo o
- SEREEY o o o 0 0D D o0 00 00 0 il R



CA 02705292 2010-05-07

PCT/US2008/083362

WO 2009/064854

5/15

/8

L8

UoneziuewnH %

G ddNOl4d

SUOIEIN JO #

CH AN\ WNH

L# AN\ WNH

JONASUOD)



CA 02705292 2010-05-07

PCT/US2008/083362

WO 2009/064854

6/15

(lw/bw g 0)

sbw ¢z

(lw/bw o)
sbw g7

(jw/bw Q)
sbw 970

(lw/bw 0)
sbw ||

'OU0) / UI9}0Id

¢L0t OaT

L0 OaT

0L0€ OAT

600¢€ Od1

S.dlIO/#Y9dieyq

9 4dNOl4

CHAN+CHHA
Vi11l-luy ¢0H9] WnH

CHEAN+LHHA
Vi11l-luy ¢0H9] WnH

LEMA+CHHA
Vi11-Huy ¢0H9| WnH

LEAA+LEHA
Vi11-Huy ¢0H9l WnH

SOWEN }oNJIsuo)




CA 02705292 2010-05-07

PCT/US2008/083362

WO 2009/064854

/7115

(w/bri) (boy)
uolje.ljuasuod Apoqiue y11L

Z 1 0 - Z- -
0

Wt L) ﬁ§&w 0000001

w/br zp1) 90361 w8 B
i, 0000002

(w/Br 19°0) Z1L0E % W, =
(w/Br 8%°0) L1LOE = 000000t 2
(w/Bn 09°0) 0LOE  # 000000% &
(uw/bM 29°0) 600E 0000005 m
wi/bn . (v

(w/Bn GH°0) ZOHIL % 1000005

(WV/N) Lozl <
omo | 000000

salpoqnue paziuewny Aq
S|199 L-4 1 ul AJiAl}oe asedsed padnpul-y L1 Jo uoniqiyul-20.260

/. 4dNDl4



CA 02705292 2010-05-07

WO 2009/064854 PCT/US2008/083362
8/15
™ X X ™ X X
: : : 3 2 :
o o o o 0 0
= 3= 3= = 3= 3=
g it g 2t f 2= & in & 2t & Ik
2 =1 =) 1 2 =1 o ) <.
f iz § 28 3298 $2%8 i::% i3
” 21322 o -
i n (=] | |
o _ = _ B R -
LU - ) - -
I - = L I PR L
QO _l = o " oo O
| ]| - (I - - -
Y = o _ o [eo o r| |rox
D o 0y _ 0y won - i ol o
(D _ T _| I LRI - —
— 0 o oH nEmdmm =FEAT s w E—LIJLLI
LI_ | — L | I AN ol -
il iy iy 0r 0 = @Ll::r o ol
i B B a0 o Ll O Al =
I iy AL R 4 LU ww b i D
- iy (L - T = I i (D
= o 4 o oL LW W UEL
p 0 o | = [ =S B =S I [
= ) wom | I Db CE
" _ L 0 W i o

1
.-I

=
2
1
1
5
5
=B
=



CA 02705292 2010-05-07

PCT/US2008/083362

WO 2009/064854

9/15

wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww

8¢t LIN
LE0E 9N
9¢0¢ SIN
et 14 4\
129113 tIN
et 4 A\
it LN
[0t [4,%\
0t0t IM

#OUA'1T  dIuonydjsued |,

vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv

6 4dMNDl4

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘

INMM |
MMM M3\ |
THIOA MMM |
MA COHIT |

qqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqq



CA 02705292 2010-05-07

PCT/US2008/083362

WO 2009/064854

10/15

VN 950110021 e
w/Bn g0 :Y501:8€0€ ¢
qw/Bn 9770 :%5D1:2€0€ ¥
w/Bv zz 0 :°501:9¢0¢ #
qw/br 6170 :%501:6608 %
qw/BriglL 0 (95014€0E 4
qw/Bn $¢°0 :9501:2e08  #
qw/br $zZ°0 :%701:1e0¢  #
Tw/Bri 2270 :°701:0€0¢ ¥

qw/Bv gL-0 %501 :20H9l =

0L

(quybn) (boj)

uoljejuasuod Apoqijuy

¢Go 00 GO0 Ol

0L 44Nl

G-

0°¢C

S U\.\.\\v\\.\v\\.\v\»"-

G'Z-
0°000000}
0°000005
0°0000002
0°0000052
0°000000€
0°000005€
0°000000%
0°000005Y
0°0000005

0°000005S

(doUd9saioni|4)
AlIAL}OR ) /¢ 9sedse)



WO 2009/064854

Figure 11

1

o K

Ch 3 a1 W)
@0
EIW\ [~ EL)
AN ANM

M UL CEE

th th h i B
iy 23 L pn BN

llllll

IIIIIII

IIIIIIIIII
annToree

B+ 01 11 0 i

JULKELEEE

JukiEE = LGEEEARN
lllllllllll

IrrEERAdMEND
IIIIII

JULKELEEE

i th 1

wiis Tells!

NN
JUELEE

IIIIII

anntorree

o B B B B

=
e
el
e

1 H

x
G ¥ H

CA 02705292 2010-05-07

11/15

K F

h G 0

+ 5 e
L B B R
(4 [ i

dddLLE

11 10 B 19

lllll
uuuuu
Mmreer

500 U1 0 B

lllllllllllllllllllllllllll
IN"RCERERAMNN

EAdMNNRRYIYNNNRPEERAMNNRRYYNOANNEER
33TCCK
llllll

lllllllllll
lllllllllll

!!!!!!!!!!!!

lllll
.....
P+ I 3

IIIIII
ddiuiki

119K
lllll

IInenenr
lllll
------

lllll
..........
EEGIARN MUELEKES

113 RneE

ro sl GRS

PCT/US2008/083362

VH BE

W H

™ 0 0
050
g i Fe
— 09— =M

GEGRR
LG B 0 0% i)

IIIIIIIIIIII

FTIINNINoreRAm



WO 2009/064854

WK O BA&
Wl Bk
YE &&

L &R
S8

(51 £ O ﬁ Ay

!!!!!!!!!!!
llllllllllll

!!!!!!!!!!!!
IIIIIIIIIII

uuuuuuuuuu
!!!!!!!!!!!!

SNNeErINNY NN
EEUQ3aaemEERECQ

llllllllll
IIIIIIIIIII

NNNNNNNNNNN
renNYsNNMREERED

!!!!!!!!!!!!
ELdaas
lllll

Figure 12

llllllllllll
uuuuuuuuuuu
rErnNNYsNMeEnn

uuuuuuuuu
ANNEFRENNNNYNM
EEUaaa

AELNdAIARNREERU

llllll

llllll
uuuuuu

Euaaam
llllllllllll
lllllllllll

= =~ ~

CA 02705292 2010-05-07

12/15

YE AL
WH AR
WE AL

B
1 1T8 &
s 5B
s é

1E4
2

E ey
o U3 i

i L3
2o b [

etk B 4F)

EERErCIYIIEER
LdAIARNKRERLA

M A

ko I EQ B

uuuuuuuuuuu
rlNYYNMNMEEFREDNDN

AR 1 G B

~ e~~~ -
LYe £00 €93 (Y§ ¥Y)

B2
%)

W B
BT A
VE
% B,
5 K.

oy 20 00 W
M0 e
n_:lu"‘u.~ = QI

i W IR IS

EERErnN
i M AdIAN

SN+ I B N
JRANEGE N

NEEE LA
UUUUU

EUdIAN
!!!!!!

'NTYYNNMEFRNDINY AN MNE

NEELGa

Hernrny

i M dAJANAKELRUY A HAdIANRNKE

............
“““““““““
EERErn

YA NNEERNINY
EEEEUQIIEEERE

GaaamemREEcECcuaa
.........
...........

TMITEEEErnnON

‘‘‘‘‘‘‘‘‘
MeEsrrnyYsuer

IIIIIIIIIII
MJdAIANEERLGGED
NI NMEEFENDINY
EEEELECUIIANEEER

ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ
IIIIIIIIII
EEREFDNONINEEEER

nRYsNNeEPRNINY
NEEERUAIANNE

hthth b
SELRL RS R
th {h IR0 h
15 WA R e B A5 W5
it BB
W1 L L L

JJJJJJ

ernny

nIYIIEEEFODOOOY
NEEERUAIARNNE

WdaAPRAANEERLGGD
IIIIIIIIIII

PCT/US2008/083362

B2
VE Al
B3

VE,
T;{ L
7E

1114 &

FHAE
S5 &

1E4
pgal) S B
——
) :

A ST
L R
HHHHH

B B R OE
H - A

R T R

11

IIIII
Fnn 3

!!!!!!
IIIIII

i.’;“i.';'t'.?i_f"ii.'}

ey B B B By

(3
¥

A

ooy o™ — —
O3 O &R & OO



CA 02705292 2010-05-07

WO 2009/064854 PCT/US2008/083362

13/15

FIGURE 13
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|Csq: ug/mL

& 19E0B, 1Csp: 80 ng/mL
7 12D01, 1Cso: NVA
7 15E09, 1Csy: 0.58 ug/mL

i 16H02, 1Cs50: 0.36 ug/mlL
¢ 14A03, ICso: NVA

e 04HOBA, I1Csp: NVA

v 12F11, 1C50: N/A

% 12D08, 1Cxp. 0.14 ug/mL

Antibody concentration (ug/mL)
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