ANTI - PSG.-1 ANTI BODI ES AND USES THEREOF 1. RELATED APPLI CATI ONS [ 0001] Thi s
application clains the benefit of the filing date of U S. provisional

pat ent appbi2oti7ew161/ 496, 249, filed June 13, 2011 enti PCEWS2ARMI2RESGE.- 1
ANTI BODI ES AND USES THEREOF". The entire teachings and contents of the
referenced provisional application are incorporated herein by reference. 2.
FI ELD [ 0002] Provi ded herein are anti bodi es that specifically bind to

P-sel ectin glycoprotein |igand- PSG.- nucI eot i des encodi ng such
2t bodi e, “expr as ASRINESEbris NaH PRI ANBUSES FEREDE | oo host cel I s

conpri sing such expression vectors, and rel at ed conpositions. Al so provided

herei n @are MgEha4%ED APPLIEATIONSG di sorder or a disorder caused by or
associated with increased proliferation and/or nunbers of activated T

celI's, 8o¢f] asTRRQALpASHiSn cﬁ%h?gle%héﬁt%%%e fllll?g‘&dtPQﬂU %5 rovisi @F@Q‘J
[0003]Inf|armator responses to infection or jury initiated by the
adher emppllm‘tlohéulé@é;%ésﬁltd Juﬂael&;é@bhérartlevl/alAlNi(Il\RﬁEval MNTH?»ODIE&DAND J. din.

| nvest 485-492).. Sel.ectin resents fam |y of ycopr ot ei ns
un oh SR HERROH T O SUiReER PRSP HENS 8T MEdr Rt PRSI oo pl at el et
I nter acaipbﬁéh'iloﬂléfé1'ﬂGoﬂp81faltc§1rH@élh‘B51refH&ﬂc§e| ectin famly, which consists of
L-sel ec E-selectin, and P-selectin, conprise an NH2-termnal lectin
domai n, followed by an EG--1ike donain, a series of consensus repeats, a

transmsirbra Cﬁml n, and a short cytopl asmc tail. The lectin domains of
selectifs in eract W|th speC|f| C gI ycoconj ugate ligands in order to

o0 1 bR TeRh ae AR &G B iR EERR O PR et TSGR ER o "

expr esggEn@n (PSGMI)nﬁo@ﬁﬁdldb&ilﬁ@ﬂerﬁ:ﬂdfh‘gh@&}l altiboglek Soxplissigs Vé&OﬂS'Cgﬁl@ﬁ&ngn nost
| eukocytes. Psel ectin, expressed on activated platel ets and endot hel I al

cells, saplmolmnmgotxdés IhogizasHls COAPTEBE SUCh FRBEy e’ veqianowrpelsisect i n

g.lr yg?? ][Cﬁn I t10 igg&nﬂié%\,lf %Cﬂ‘ere% )cu’e IﬁétﬁQdM€Yf@atﬁl§| S(EL'AD h& dtfa na%r&e@%a&%hus'[ er

nman nuc protei or all
t hree &gzlcemtssda&tc(dGmls irrdaked p@fﬂratﬁinandﬂﬁaémbasmgactmw Peaslspﬁmh as17(9):
579-585; MEver. et al WO 2012/ 174001PCT/ US2012/ 042068 1997, J. din.

| nvest lﬁ’sor_’lﬁ)‘?@S  08g aﬂtﬂﬁsﬁ:@‘z} antggdies] s a disul fide-bonded hompdi mer with two
120- kD subunits and is expressed on the surface of nobnocytes, |ynphocytes,
granul ocytes, and in sone CD34+ stemcells. PSG-1 is likely to contribute
to pat Hol ogiBACKIERQOND e recruitnment in many inflammtory di sorders since
it facilitates the adhesive interactions of selectins, suggesting that

i nhi bi t[6063]of RSGMMatoryuetpoasesaniintbadings itjoryPBSinifiatedbe th:mid(hartehed ofy usef ul

devel LB&@%&%%?J e gose il AMRES At Appit e B TPUBL- 15, WO 008) 110475,
publ i sheqt %%éntgﬁ’fargﬁgéf glkl@&;ﬁ*B@ﬁfS'v@ﬁa{ m@@iﬁie‘ tﬁ@-flfs@[éuEHafte H@dot%@ 1

2003/013603 ubl i shed February Constantin, Gabriela, 2004, Drugs
News queﬁped ﬂequG’Xt@plateS@tgn‘@%)lonMdur@@NmM;RMnatlon The selectm family, Wthh

consists of L-selectin, E-selectin, and P-selectin, comprise an NH,-terminal lectin domain,
followed by an EGF-like domain, a series of consensus repeats, a transmembrane domain,
and a short cytoplasmic tail. The lectin domains of selectins interact with specific
glycoconjugate ligands in order to facilitate cell adhesion. L-selectin, expressed on most
leukocytes, binds to ligands on some endothelial cells and other leukocytes. E-selectin,
expressed on cytokine activated endothelial cells, binds to ligands on most leukocytes. P-
selectin, expressed on activated platelets and endothelial cells, also binds to ligands on most
leukocytes.

[0004] P-selectin glycoprotein ligand-1 (“PSGL-17), also known as SELPLG or CD162
(cluster of differentiation 162) is a human mucin-type glycoprotein ligand for all three

selectins (Constantin, Gabriela, 2004, Drugs News Perspect, 17(9): 579-585; McEver et al.,
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[ 0006] I n one aspect, provided herein are antibodi es and anti body derived
antigen- binding fragnents that specifically bind to PSG-1. In one
enbodi mrerwQ 2proovik@ded herein is a nonocl onal anti body whiPClm/US2012/042068

i mmunospeci fically binds to human PSG.-1 conprising: (i) a variable l'i ght

"VL" i d | D.NO 3;
(1 0L CRER ol GRS S PP Gy RS R Rk Bl o
conpri sjzpord hepudltl Ay @%kﬁ‘re§s%@llé%riﬁ@s19fac§ggnb%é\}l@s ﬂfmp?ﬂa@%rtéé Igtanu@ocmégan g4
const ant I‘egl on which contains a Serine to Proliné subs Itutl on at am no

aci d 228daf sethe CRS4V stemhailn HSﬁbelrledllkakydolcdmtnguttedo phtbolléghceblanln@y@l

i nmuno Iob Lin). i ndex cad

PR R e AR S A T R e R

nmonocl cseehmwtsmggeamgwhmhhﬂbmwwe@ fisaetl hyatibbdies tOPSGNENaRPtendially

conpr|5|w% li'ght chain conprising the am no acid sequence of SEQ | D

NO 1; W lemﬂ)nﬂﬁﬂﬂyéWVTEW§in conprising the anmino acid sequence of SEQ ID
not Y n S onal

it bod Yt on SEler RS reic T AT Uaye B I RRROELE M Sl REREL O, )

heavy Qh@li&a@@antsINongV@DOSﬁQl@@Sl\@blﬁhecamd)vémbér211 QO@ShtIntQhﬁthzﬂonSI sting

of SEQ ID NO. 1. In_another SEeCIfIC enbodlnenghagrOV|ded herein is a

nmonoc| oeRlicaien %%QNW@R P peerlshechFehrupnmts 2085 finraiing&abricla,
conprlekmg;@nggngmqh Beit 1Y) 690Rgsses the amino acid sequence of SEQID

onpl emen ary l'ight chain. In a specific enbodi ment, any one
of the foregoing nonocl onal antibodies is purified. [0007]1n another
aspect, prog%ﬂg@dgﬁhein is a pharnaceutical conposition conprising any one
of the Foregli ocl onal anti bodi es and a pharnaceutically acceptable
carrier 2012/ 174001PCT/ US2012/ 042068 a. specific enpodi ment, the
phar mégﬁftf{]cambmg% RIAVIEEHpTPORC eﬁﬂwﬂ@é PR ANURodY i95EUS IGET s
purifi edilndlhgﬁ@éh&ﬁts %@s&@ﬁ%ll%ﬂfd to PRRY 1 fefh ARrivddimerR, ;HB%HQ@E&%M ical
preparati on conprising any one of the foregoing nonoclonal antibodies in an
agueousngwicianiabmtibodyp mhsihngnsows parifeiatly dires tehbdnamPSGLolr ¢aeprisargd (ight ri ¢

d drat e ke ific enbodi t he, ph i t
S an SA0RYaL RO I S ED RS e DU 1 CARPRE QT drk Gt PR SPRRS"
sodi um cheay thign c@ﬂgnﬁnga FMigH1d hésyaeVE?) dHirRReIArRsH fh<agmbadiarent ,

t he nDnocIonaI anti present at a concentration of 0.267 nMin the
phar macgeatdneapt prQERMEOI ﬂmmdl(nl)a hopasilpbd cemtiuiresion WhtCh@Optams Reesie| cal

Pr epat 36 04l S A ARHCR Uy OLHS 90 CRIRELY) APy BT, O keoSflml BrE0D o/ L

anot her(gspeaiGi ﬁn@ﬁb&gjommb ,inddxe( So®) Rale Indhad aant9690m;ocl Na@rfeéaﬁl’lSmaUSA
concentratlon of /'L in the pharmaceutjcal preparation. In a specific
enmbodi rfBhb): 7&i8p)- tlﬁea SrPS‘fl@@ GFW@dléItf‘@édﬁ%Vlé‘%ﬂ I%Pcf?IB 52 Frogoglpny] Andbesly Wigelo] 1 n
anot her; P ti body
descri be er%?gﬂégygﬁﬁgﬁ??%gﬁp |%§J rag ? q%%?%%ﬁgghﬁﬁé tgglflc
enbodi mente agd cequdtect GESEQ lem)ah anel ol )t lechvp ohaingoinensing éheeamaiodincig an
antlbod heav sin | n_an. erbodi. nent, an

expres %?Fnt)%gf gﬁ&;@,;%@"g e 89%5} i ?l}tl!%‘?‘ﬁ@l:%tt B VISSH PRIFET 86t i de. In
certai neReHRMHbSdy RMRhQKBﬁ%§§kQﬁkMﬁ§%ﬁﬁmﬁ&ﬁ&hﬁfP§Gﬂpﬂaﬁﬁﬁm§1 B)

pol ynucl eot i de encodlng an anti body |ight chain conprising SEQ% 1.

a specilfeacy dnodinysting of BEQdpNOs 2 and (upetight dhgingcomsinting ¢fa4E@ MPMNER:sh.on

vect or not her. as herein is hgst ..cel |l conprising a

{or egoi Rane BB ree s ATt st v deChEERT! & mishpdarienibobeiRber cel)

conpr i Sesnrmdkperiffdall$ bindyed EmrﬁarﬁPSGLelr&ﬁ%rﬂﬂlgﬁﬁQakf chih thht comprisRltye | | nked
to a pronoter functional in said host cell; §g% a second nucleic acid
encodi rigniBEeif peauencelofoPER ABINYO17. nred C@@phfrrmnm t ghawetln @ra¢ciiiny sai d host
cell r. Speci | th ond nucl ei ¢ acids of
t he hos@ﬂggﬁ%gﬁ ME“§£ hhwf%ﬂgSQ%qﬁgggkgﬁﬁgght8ws%39¥%% ifferent expression
vect or §00071010]d mqoa}iwtabwn PEPLEAd, hepdin W deithrieceiibalicomposiEbhocmpiisipg oduci ng
any of the foregoing nonocl onal anti bodies conpr|S|nqrcuItur|ng any of the
f or egoi ¥y oRBSE th@éptegoea appnoglenalagtifodips aid Hphprgaceytigilhiracertablg crigisT alne
expressed by said cell, and said heavy and |ight chains assenbl e together
to formsaid anti body. [0011] I n another aspect, provided herein is an

anti body heavy chain conprising SEQ 1D NO 2 or an antibody heavy chain
fragment conprising amno acids 1 to 228 of SEQID NO 2. In a specific
enmbodi ment, provided herein is an antiZody heavy chain conprising SEQ I D
NO 2. In another speci fic enbodi ment, provided herein is an anti body heavy
chain WO 2012/174001PCT/U82012/042068 fragment conprising amno acids 1 to
228 of SEQ ID hK)Z Also prOV|ded hereln |s a met hod of produ0|ng the
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[0012] I n anot her aspect, provided herein is a kit conprising a first
contai ner containing any of the foregoi ng nonoclonal antibodies. In a
speci fi c wokodyrmewtt, the first container is a vial cont&Cmiusgoi2aies
nonocl onal antibody as a |yophilized sterile powder under vacuum and the
kit further .conprises second cont a| ner conprisi.n ceu. al l'y
accept &ﬁPSCIleG%Od%{F%aB? BRATAEPURER oM POSitigh CPlﬁPléiﬂgladﬂ a %ﬁ&)é. ni ng
any of hhes h@i@aoi ng monocl onal antibodies. In a specifi c errbodi ment, the
injection device is a syringe. [0013]1n another aspect, provided her ei n are
met hodd00@§] pr B\/@manﬂg)dafnditoprovﬁeéhtmgl ia aghgwasseutial giepmadem caspogiat ed

W th or _caus increased an (]’gng rs of ,.activated

T cell & nP/é)PﬁPEQ’% f?%gﬂlélﬁlr?%‘g?c fehdh %ﬂ“gé%ﬂg%l o &g SRS P e

par ti cuwiwdte bogRaSEISHide bSOERRT acid Moo Iifa IH AR dieBYdim@itome ded herein
is a method for treati ng an inflammtory disorder, conprising adm nistering

to a sulhjpEricepticahpgatafen &ofn aguedisrsapaignicempliging PflaaM sasignsiivgte of any of
the for ot p odi nent, a

e od P8R 90l POLRE, 5o b SR IEE SOBSUELGERROCLTENL. S,
subj ectenmboditead, ﬂqhﬁfo@@éloﬁaltalﬁﬁb@cgasq)rssaitlayaebﬁceﬁtratwel @roen mdf inaly of t he
foregoi ng pharnmaceuti cal conpositions. In a specific enbodiment, the

i nf | anPRREP3FeRiied per@prafign ot Hpesi ‘rﬁ?’HH?QdHP%IEa@%P IAgFHSICRERTCRBRIGM s @an

enbodi [ [ i t specific
enbodl E%OHStSEEIU:OﬂH) qyrg%lgrmé@lg?%% I’ml §7p %u%a%)us%(rjlhgg?é;@ jﬂ'g/Lanot her

speci f ipplyotbad Stand 01182 gl agiragid omi msther sEcifedantaidento, thewemeclohal anot her
specific odiment, the infla ry disorder is erythroderm sori asis.
P ot EPOS S T LM RAEOT T & D AR BRYFeU PHR A Eh o Cuh ot §

art hri tdoseifit @m@B&hﬁtﬁf aﬁ@ﬁ‘é:fofré% R IRBIutichN &l dabhammt ory di sorder is
rheumatoid arthritis. In another specific enbodinent, the inflammtory

di sor ddPOOYH Cr bhanothediaspeas @roviideddientinere Mﬁwfepud@rﬁmg@ldmg AR antitipdy

i nfl d | [ i h f
obod e RER R P Ak B kP Do 7 iSO mER ol o
2012/ 110494 RGN k53204 26042868 de- AR g BIES(HN QY helN y@haibH o {SAESEQ 0014] Fi g.

1 depicts non-reducing capillary gel electrophoresis ( ) for h15A7 and
15A7H. NBe2 ahy membpgimentean expuessioar cetor carpprissa e fargrgdsolatsd ecul e.

[ 0015] C activated
huran, dgpnAeBR hteBuf b Bafent L AREHGRRLEEE R BRI TF) ¢

4- par anplgiuclebtida@detingin phobddyright bieaineanpfiling SEQCENNO: 1. nlhqear@b&lﬁc( MFI)
versus anti body concentration. [0016]Fig. 3 depicts pool ed dose response of
15A7H &MY9885 the EFRIRIQH NASIDTH mﬁm@%ﬂsmrpmvewe Inaratdd aesh  SEM of
4 donor i body, or
veh| C oﬁgé@ﬁergﬂhqgg ?%e%&ﬁgﬁﬂﬁ% fl %mng %301'698,1&3%:(33902 %é g}%&ﬁ‘%tg g Of
15A7H aermnbold(rdtylt tﬁerlmsmelll qmlmplmsts (cafns figst nfioletc apablertchdmg DEEEID NO:@sponse to
0.03, 0.1, t r eat nent 0l17]Fig. 4
depi ot SR Gikedp TROUFO S BOrRbHCa bl Fha ol SRGHIHEI | h Co7BL 6

mce folbonhp9E® B NO- € oE@EaB@Hﬁikb& @crl@?ﬂonad%&ﬁﬁét%ﬂ iRagldafdsPdcAs TR ah&U&! s of
the 2 anti bodi es (nmean he experinental animals are plotted

agai nstspetib¢ ¢m¢/@qhm¢nb ithd @mt ofd S'ee@tmletlhﬁ@di&ﬁstbe hest cpléaterinphe-spingo DTH
assay. 0018 deaff;ts 15A7H. Iasma concentrations versus tinme in
el

C57BL/ reSSI 15?r°sra e RO s sed | p. with 0.03, 0.1, 0.3, 1,

and 10 001019 ofn doAvraggict, beslidedBleeanl issaimpthed onBrfsluciak heg bﬂﬂﬁe%reé@m% 5 and

24 hrs. [0019]Fig. 6 depicts CDC activity of 15A7H and control anti bodi es,
whi ch viBerocianat lebodles comprising culturing any of the foregoing host cells such that said

first and second nucleic acids are expressed by said cell, and said heavy and light chains
assemble together to form said antibody.

[0011] In another aspect, provided herein is an antibody heavy chain comprising SEQ ID
NO: 2 or an antibody heavy chain fragment comprising amino acids 1 to 228 of SEQ ID
NO:2. In a specific embodiment, provided herein is an antibody heavy chain comprising

SEQ ID NO: 2. In another specific embodiment, provided herein is an antibody heavy chain
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at different concentrations (5, 0.5, 0.05, 0.005 and 0.0005 |ug/ntl).

[ 0020] Fig. 7A depicts the heavy chain am no acid sequence of antibody 15A7H
(SEQ | D N@o2p12/iT@1var i abl e heavy chain region (SEQ | D ROTA)S2012/08206%H 0! d.
The CDRs (CDR1 (SEQ ID NGO 8), CDR2 (SEQ ID NO9), and CDR3 (SEQ I D NO 10))

are boxed. The franework re (SEQ.1 D NG 18
FR3 (séégﬁﬁnm%@}SIH%ﬂHI@é&%é% 2%'?%@%&58) N§ %%1188@% B4 rhe .
const a%etﬁ@(ﬂb%oﬂ@clﬁg‘ﬂ'ﬂe(f%?@n ¢ hBS UGt Ing ety AfuARe Ia@»slftﬁ@%;@ %( SEQ I D

NO 12) is boxed. The substituted proline at am no ac position 228 in the
hi nge rhegi @ils isechi thad saish eedy Clﬁﬁmzsle]Xlmesetha thepﬂbtasdust@@tllngghrd hehey ¢haami no

aci d sgguence of 7 The.vari e | i ght chain

r egi on ?éé@eﬁ%c&@%%@ﬁmegg o PRt e rof i s e s o 8BiesS (5 1 b
NQ 6) , fﬁ@&hc SEQ dhBnNCGe dtHingab %éom g hbgoll Fanmveiding @gihemsy dhalRl ( SEQ

| D NO (SEQIDN014) FR3(S IDN015) and FR4 (SEQ ID NO 16))
are al s‘épliltmﬂ swigt aaVy Thain codsommiexingyaishhqayy ichain éateantibogyplight chain

2012/ 17 X / 2068 Table 1: List of SEQ ID NGs and their
correspé%lg)}lnggseq g%éfe(g‘ﬂSEQ | D NO. Correspondi ng Sequence SEQ ID NO 1
15A7H Jogia] Chai ainoaharrag)eacpeb@muem;iels%@t tEnPBin@a fibAébhtd@avgonCGhiaing amni no

aci d sequence SEQ | D NO 15A7H Vari abl e Li ght Chain Region (VL) am no

aci d S@@M@ﬁg@ SE@OV]@ q\@oc]gpnal antibodies. In a specific embodiment, the first container is a
vial containing said monoclonal antibody as a lyophilized sterile powder under vacuum, and
the kit further comprises a second container comprising a pharmaceutically acceptable fluid.
Also provided herein is an injection device containing any of the foregoing monoclonal
antibodies. In a specific embodiment, the injection device is a syringe.
[0013] In another aspect, provided herein are methods for preventing and/or treating a
disease or disorder associated with or caused (in whole or part) by increased and/or numbers
of activated T cells relative to healthy individuals or individuals not having the particular
disease or disorder. In a specific embodiment, provided herein is a method for treating an
inflammatory disorder, comprising administering to a subject in need thereof a
therapeutically effective amount of any of the foregoing monoclonal antibodies. In another
specific embodiment, a method for treating an inflammatory disorder, comprises
administering to a subject in need thereof a therapeutically effective amount of any of the
foregoing pharmaceutical compositions. In a specific embodiment, the inflammatory
disorder is an autoimmune disease. In another specific embodiment, the inflammatory
disorder is psoriasis. In another specific embodiment, the inflammatory disorder is plaque
psoriasis. In another specific embodiment, the plaque psoriasis is moderate to severe. In
another specific embodiment, the inflammatory disorder is erythrodermic psoriasis. In
another specific embodiment, the inflammatory disorder is psoriatic arthritis. In another
specific embodiment, the inflammatory disorder is rheumatoid arthritis. In another specific
embodiment, the inflammatory disorder is Crohn's disease. In another specific embodiment,
the inflammatory disorder is ankylosing spondylitis. In another specific embodiment, the

inflammatory disorder is diabetes.



15A7H Vari abl e Heavy Chain Region (VH) am no acid sequence SEQ ID NO 5
15A7H VL CDR1 amino acid sequence SEQ ID NO 6 15A7H VL CDR2 am no acid
sequence 8AQ12D7MO1 7 15A7H VL CDR3 am no aci d sequencePESEQSkD2MQ068 15A7H
VH CDR1 amino acid sequence SEQ ID NO 9 15A7H VH CDR2 amino acid sequence

naen HsaL- PRIFDESHTIE R B GIRES"IS° =0 10 10 1 Pl Tendth

[0014] Fig. 1 depicts non-reducing capillary gel electrophoresis (CGE) for h15A7 and
I5A7H. The arrow indicates the peak for the half antibody molecule.

[0015] Fig. 2 depicts binding of 15A7H and control antibody to activated human CD4+
T-cells. EC50 values (nM) were derived using a one site 4-parameter fit model by plotting
the mean fluorescence intensity (MFI) versus antibody concentration.

[0016] Fig. 3 depicts pooled dose response of 15A7H antibody in trans-vivo DTH in 4
donor PBMCs. The pooled mean + SEM of 4 donors after treatment with 0.03, 0.1, 0.3, 1
and 10 mg/kg antibody, or vehicle. pbmc: PBMC only, V: vehicle, 0.03, 0.1, 0.3,1 and 10
mg/kg of 15A7H antibody. Percent inhibitions of foot pad thickness in response to 0.03, 0.1,
0.3, 1, and 10 mg/kg of 15A7H antibody treatment.

[0017] Fig. 4 depicts twenty four hour plasma concentrations of 15A7H antibody in
C57BL/6 mice following a single intraperitoneal injection. Pooled plasma levels of the 2
antibodies (mean + SEM, n=4) in the experimental animals are plotted against their %
inhibition of footpad thickness in the trans-vivo DTH assay.

[0018] Fig. 5 depicts 15A7H plasma concentrations versus time in C57BL/6 mice. Four
satellite mice were dosed 1.p. with 0.03, 0.1, 0.3, 1, and 10 mg/kg of 15A7H antibody. Blood
samples were collected at 1, 3, 5 and 24 hrs.

[0019] Fig. 6 depicts CDC activity of 15A7H and control antibodies, which were tested
at different concentrations (5, 0.5, 0.05, 0.005 and 0.0005 pg/ml).

[0020] Fig. 7A depicts the heavy chain amino acid sequence of antibody 15A7H (SEQ ID
NO:2). The variable heavy chain region (SEQ ID NO:4) is in bold. The CDRs (CDR1 (SEQ
ID NO:8), CDR2 (SEQ ID NO:9), and CDR3 (SEQ ID NO:10)) are boxed. The framework
regions (FR1 (SEQ ID NO:17), FR2 (SEQ ID NO:18), FR3 (SEQ ID NO:19), and FR4 (SEQ
ID NO:20)) are also indicated. The constant region is indicated. The hinge region amino
acid sequence (SEQ ID NO:12) is boxed. The substituted proline at amino acid position 228
in the hinge region is italicized.

[0021] Fig. 7B depicts the light chain amino acid sequence of antibody 15A7H (SEQ ID
NO:1). The variable light chain region (SEQ ID NO:3) is in bold. The CDRs (CDR1 (SEQ
ID NO:5), CDR2 (SEQ ID NO:6), and CDR3 (SEQ ID NO:7)) are boxed. The framework
regions (FR1 (SEQ ID NO:13), FR2 (SEQ ID NO:14), FR3 (SEQ ID NO:15), and FR4 (SEQ

ID NO:16)) are also indicated. The constant region is indicated.



| g&A hinge region amno acid sequence SEQ ID NO 13 15A7H VL FR1 SEQ I D NGO
14 15A7H VL FR2 SEQ ID NO 15 15A7H VL FR3 SEQ ID NO 16 15A7H VL FR4 SEQ
| D NO 1W0RAATMIFRL SEQ | D NGO 18 15A7H VH FR2 SEQ | PCR@S2d19/04584%H VH
FR3 SEQ ID NO 20 15A7H VH FR4 SEQ I D NO 21

Table 1: List of SEQ ID NOs and their corresponding sequences

SEQ ID NO. Corresponding Sequence
SEQID NO: 1 15A7H Light Chain amino acid sequence
SEQID NO: 2 15A7H Heavy Chain amino acid sequence
SEQID NO: 3 15A7H Variable Light Chain Region (VL)

amino acid sequence

SEQID NO: 4 15A7H Variable Heavy Chain Region (VH)

amino acid sequence

SEQID NO: 5 I15A7H VL CDR1 amino acid sequence

SEQID NO: 6 I15A7H VL CDR2 amino acid sequence

SEQ ID NO: 7 I15A7H VL CDR3 amino acid sequence

SEQ ID NO: 8 15A7H VH CDRI1 amino acid sequence

SEQID NO: 9 15A7H VH CDR2 amino acid sequence

SEQ ID NO: 10 15A7H VH CDR3 amino acid sequence

SEQID NO: 11 Full length human PSGL-1 amino acid
sequence

SEQ ID NO: 12 IgG4 hinge region amino acid sequence

SEQID NO: 13 I5A7H VL FR1

SEQ ID NO: 14 15A7H VL FR2

SEQ ID NO: 15 I5A7H VL FR3

SEQID NO: 16 15A7H VL FR4

SEQ ID NO: 17 I5A7H VH FR1

SEQ ID NO: 18 15A7H VH FR2

SEQ ID NO: 19 15A7H VH FR3

SEQ ID NO: 20 15A7H VH FR4

SEQ ID NO: 21 IgG4 wild-type hinge region amino acid
sequence

6. DETAILED DESCRIPTION

[0022] Provided herein are antibodies that specifically bind to PSGL-1. Also provided
are isolated nucleic acids encoding such antibodies. Further provided are vectors and host

cells comprising nucleic acids encoding such antibodies or antigen-binding fragments
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lgA wild-type hinge region am no acid sequence 6. DETAI LED DESCRI PTI ON
[ 0022] Provi ded herein are antibodies that specifically bind to PSG-1. Al so
provi ded woeoizioh@ted nucl ei ¢ aci ds encodi ng such anti bediras20iBouoker
provi ded are vectors and host cells conprising nucl ei ¢ aci ds encodi ng such
anti bodj e r.oanti e - bi ndi n r S 012/ 174001P 12/ 042068
t her eoft 11eri‘f‘fi’ 5P BYA H:EPG aé(‘r@ewgfi ?Jﬁg‘nig‘ ﬁ%ﬁh*}’i‘&%%%}% celly F’é’ocﬁj@éjce Blls, e.g.

. CHO ceinhﬁ@dleaﬂlsﬂoa@&u%@ sBE}PQéHé%‘ﬂd wrlﬁemncoelp!@du@&ﬂa&%m‘eg cmgo%o@tied)r oduced
anti bodi es. Al 5o provided herein'is a method of treating and/or preventing
a di sorlgesin ora nethed vétradmgrandad preememrrg q disgder anrdisentd davombasrheragoidgt i on)

conpri si n adm i ster an_ant or_an anti erived.a n- bi ndi ng
fragmert' i A PR e At el FLin Py e ELen BRaEHA ", ' D
speci fi mlgém@ﬁun@rﬁagntdﬂm@eﬁbmﬂh $hdt Mmug 6¥peEMRACY BiRa toAPBEAdYNn A5A7H
described in Exanples 1-4, infra. 6.1Antibodies [0023]Provided herein are

monocl @ﬁacrlﬁeﬂmbmees thqq%tﬁlbpmﬁbeig@a mpeedlonal patedy d St Hedeseitedlinct i n

gl ycopr@t ei .. gaﬁgﬂ 1 ("PSGA-1"). In a specific enbodi ment, provided herein
is a nonoc pona]l |body whi ch i m*runospem fically binds to human PSG.-1
conprising: (i) a var| able light ("VL") chain region conprising the am no
aci d sequence of SEQ ID NO 3; (ii) a heavy chain conprising a variable
heavy (" VH) Ehaidntiagies, conpri si ng the am no acid sequence of SEQ ID NO
4; and 8| | |) a_human g4 const ant %I on which contains a Serine to

Prol i nd923Ino Beqvirled sian @@tm@w%nab hedige that pguespediicHbyiyd Ehai n
nb « b t ant
nu er%nﬁ%%%&ééaﬂbgﬁ,gp F%elﬁlﬂghﬁtﬂ?% P§\d9ﬂ'1 3} ”i'n %ﬁé@ﬁ% ﬁﬁq(e% gwqcons an

regl ons are descri e art g., see at et a uences
of Pr otherdis isof mbnonloral ambmlb Whictlmmﬁﬂtnosﬁediﬁdfall&dnmdsan hutda®PSOéphrt nent of
Heal t h and Hunan_ Ser vi cfels I—}e ubl j cation No. 91-3242. Pr ferabl$/ t he
ant i bodPTHIISEE b2 paseable ligh ¢ Kk ebpinegign cARpHsas H5sine peid sPaueats Oat ed T

cel s (gigh abING 3, 9ii P A&y €RAih Rol agm XRAASHe B (lilH”% Bt /BES fiC
errbodlrre bi ndi ng of t%e anti body To PSG.-1 does not inteffere with the

i nter aciorrmsmfg t]i%sehemtalcrd seiedncPSGEEEQ, IDaNOuAcanddni)asBowindged opnstimtPSG.- 1 and
a requirenent .for fIC ent Ilzatlon i vat chel

et r oBRE RS s aarBu 4 PeBisan P aRT P oci BB R oL hmde b2 e body
whi ch imFaasResihb&ad hocoRiingf the EBRSkbex. INbS-lighifitld Exan@MeitdF hubfMegdtahul in G
of class 4 (1g&4), and preferably conprises a heavy chain sequence of SEQ

| D NO 2egighgiaredessrivod & the aftes-abbse Eehapei ded 981 hxequoncep af Brotepgeince of SEQ

ronool an et B ED A R P b APt S PR nai ng

f r agmermubliodticArN@ it i 3ady Prefomaplyl fiengtibsdy biadd @HSGI-¢ghodbels@beBnagsceSEQ | D
NG 3 and SEQ ID NO 4 and at |east a portion of a human heavy chai n constant

r egi on PERCER R A EKE Thertiralaics wptgecdlsgharpisst ekdh BntisRcRticudi ng a
Serine O%@éﬁ @a@gg% I%Bégg%hﬁ% RTINS BEd fhe 2Btk WA HPRReNERYorHRI N VO

2012/ 1
selectin with PSGL-1, a function associated with PSGL-1 and a requirement for efficient

localization of activated T cells and neutrophils to target tissues.

[0024] In a specific embodiment, an antibody which immunospecifically binds to PSGL-
1 is a full-length immunoglobulin G of class 4 (IgG4), and preferably comprises a heavy
chain sequence of SEQ ID NO:2, and even more preferably comprises a heavy chain
sequence of SEQ ID NO:2 and a light chain sequence of SEQ ID NO:1 (the latter being
monoclonal antibody 15A7H).

[0025] Also provided herein are antigen-binding fragments of an antibody, comprising
the variable region sequences SEQ ID NO:3 and SEQ ID NO:4 and at least a portion of a
human heavy chain constant region containing the human Ig(G4 hinge region up through and

including a Serine to Proline substitution at amino acid 228 of a human heavy chain



nunbered according to the EU index. In a specific enbodi nent, an anti body
derived antigen-binding fragnent herein is a F(ab')2 fragnent. [0026] An

ant i body w0 2are/iamion body derived anti gen-bi ndi ng fragnentrciaseozioedeher ei n
is preferably isolated, nost preferably purified. [0027] As used herein and

unl ess otherw se specified, .the terns "inmupospecifically binds," .

"i m"rundg‘ﬁg’ff Ko\ gﬁ@é‘%ﬁg'gp 2%@3,"" tméﬁBf‘cqlé‘F %‘B{;‘Pf{s}‘%ﬁ%a’%?mlb&‘?éi dedpekantigeny | y

r ecogniffing AHhEmANARIPUS E@bTBrighdape context of antibodi es and anti body
derived antigen-binding fragnments and are used interchangeably herein, and

refer t026le bindinfigodforam aatibpdyodtyived antigenHnngingériment dentrilydmetsimii ng

fragnment via,it tigen ¢ {ning. site to its epitope, as would be
und_erstp(f%f:ém%%fy 18§1§%§k1inﬁfté)(§ef?%%1yh%ur§]re_ . I'n one specific enmbodi ment, an

anti bodyorr] anAgakédRayindad uMrRsk aREiwg@pbtifidd NBe feimgMeithuidipécispel fical ly
binds to an antigen also can bind to other peptides or polypeptides, albeit

9% Cey bAEYS

gener altigdsy timmupgepeciicpilnracperigesdetsepetiipdly hds, eangl “spedi deenppizes”

Bi acore i i . i dyne... ts, i.se, 1D, or

ot her a%%%%/aélﬁ é} Eg\ﬁéhr%‘?g&hﬁg%g{eg m&ltlg(?%gée%?/dfﬁlghgﬁ{%%%ﬁﬁ t,lggg&gﬁ%lgbody or an
ant i bodyageleshisvimd adiided eterhinghical yfheagmeant réfiado thebndingReah ahgleddyyorbi nds to
an antigen binds to the antigen with a Ka that is at least 2 |ogs, 2.5

| ogs, 3Jntibedy deyived gatigrn-Rjpding gmpntyia He apigepcambinieg sik PO gpiteRe: fhe

anti bo i ! = byl I I Al n

ot e Yol kAL SENELIHLT h BATE AR L BRI SR 8

ant i germnbboali degived agimgentbitdiag fiapmemabgepedificalyl bindy tnds ahGgamlantandgéml do not

cross reagt by binding with other proteins, .In spgcific, enbodi nents, an
ant 1 bod§ CGE BPURR? PHEYPUAFY AP ETGRY BIhAPRY ¥ NAGHRYACTHBLR ot her of n
speci fiiahlnbafhPdBidcdr@MNRIARLA BGRf RS IRt %ﬁd@e‘l@sﬂuﬁféﬁts?ﬁpﬁé%) lothat is
a natural 'y occurring isoformor variant of PSG-1 in an ani mal that can be
i sol at edhdrrasyayaknewi methe apir &f @spdsifyc embndiment, an antipady ocal antibedpddiivadnt s, an

anti body..or an .antd bod erived anti.gen-hi.nding fra nt . descri bed herein

ruodbi St PR Ry raa RS R i Py By 0 e AR 4sdP 2 Ein Spcci i c
enmbodi nEift § K, &t andtldedy10as, 2H 101 3 kedw des bivadatanthhg efe-1] wedige f r agment
descri bed herein specifi ca{ﬁl‘g/ binds to human PSG.-1 and/ or cynonol ogous
PSGL- 1 afibedy eraheranitbody dedwsd antigopBimiie faament Aidy tawpthaseatign. 3EQ | D NO

11 depi I : - - ess]

anazas Aot el s AR SRR K AR BN BRARRLAR (OMREL

her ei n tharmraspegicfficaly bindbtngsadtigePSholcrass rdait @k Mintdth weth @ther pyotdzhd. SA or
ot her anti gen-bi nding assay known in the art, or described herein. [0029]1n
speci f i18 SBEGHaC eBbOPMEYs FERIHEPEY A dsaniihodnenbsdynigelt iagiweifrageisnt y bi nds
human t: i ol I Ghaving a
garma: Pisavy oy oar o sheg ey By Rt schfom B At B E3EL P (e

i dent i caturdisodchitteisefiodedr danet sf PRGEH in\d0 ap018/tht 400 beEHlausDdR/042068

conprising a heavy chain and a light chain. The antibod ref erabl.

comr 1 <l waBRN A aedric Rerbodmne, B R biodicy in FHED G ErHYs)
conpri s@geéh-bRay Fhdlent 8scHhd HdRiNGnAu@beheifichBbin@H ey Kurdn ISR 13 NO 1.
Wth respect to the light chain, in a specific enbodinent, the I|ight chain
of an dmgnivotthertetch pedfihembodiniants ak apipzedyioghn agtiady defig@Boltiganspeci fi c
enbodi nent.s. .an_antj bo escri bed. r ei ri he chai

compr | SRt EBRRETR AFRF i Senl Bl ARG SR B oo,

speci f irs@MhodiafRRh®nt @Breant i body described herein conprises a light chain
conprising or consisting of the am no acid sequence of SEQ ID NO 1, and

conpr i 88281 hedby 2w asiksapencsioh§EE YR | sdapiggs e fubhéenaih anarch¥0kequence
of SEQ | BieliBh il Ao BEA e PARAHLIPAY St 807301 1PQENflEsGId AR ehel N
conprisés a fll ght chal'n conprising or tonsisting the am no aci sequence
of SEQ anBbddy dekcried Iepen ithimtinespocitiicaignbiads @PSGIt-1 e dytedesied, dgdbher ei n
conprises a heavy chain conprising or consisting of the am no acid sequence
of SEQ HBSRer2thdrepaagnhinding gesay knewe ih Bigide At ESeReddift§iBodi es provi ded
herein g I ' ' (PR3 J : ' PSE-- 1.
g4 an[t@? 2l}gdi Sgn %gl?i&ﬁg%kst’ gﬂ)tt}%%g?fgegé%{sg? oaggggaé, %gﬁ?é‘gﬁ%a%ng?énsqgﬁc hange,

al so knodfragndny@dgasts IHSIUL-mgnd hat whinamnunogkhskbd Gehsciephigamma-jeaghy nati ve

| g&4 hi nge disul fide s, to reduction allo he a aj.ns to separate
and r arbgrngiss ddEe PP st i P W Gal SruiS b aie i BirnGicBont o

w th random zed heavy-chain and light-chain pairs (Aal berse et al., 1999.
Int Arch Allergy I munol 118:187-189:-3abrijn, et al., 2009, Nat Biotechnol
27:767-771; Schuurman et al., 2001. Mol Immunol 38:1-8; van der Neut

Kol fschoten et al., 2007. Science 317:1554-1557). [0032]1t has been
denonstrated that a Serine to Proline nutation at position 241 using Kabat

'YV . A NN A ~ o Y -~ 2 o Y



WD 2012/ 174001PCT/ US2012/ 042068 CH3 domai n of 1gGl for the CH3 domain of

| g4 activated Fab arm exchange for the 1gd, while exchanging the CH3
domai n ofwDg@/aloegat ed Fab arm exchange for the | g4 PsealS2@2/04%6% and
Figure 2D). [0033]In a specific enbodi ment, provided herein are |1g4

anti bodi es or antigen-binding fragnents thereof, that specifically bind to
PSGL- 1, SRR SR e&%ﬁ&@ﬂ%éﬁ@ﬂa&t Cﬁ%ﬂe%aﬂﬁ?%& Rt b: GO 51 TR go
hi nge r@GEENID WILD eMbrS Bicferainlly| O d¥rildy2Bhipgissy Ohdady Bk Ibasﬂgrlb_ ber eof
retains specific binding to said PSGL-I ang wherein I g&G4 shuffling is

r educedndellgght vlmin of SRQAPtNOJIdyWith mpppeesitoghedight gledn,hih ngpeaibgémbodinient,
conprisjng said one or _.nore am.nqg.ackd. substifutions. In a specific
enboci e ehints & 2l G Rg S s adiBb LEY B ngl'e am o aci ¢
substi tgd3mn. ANspR¥EFRN®oafmehts, Ak ARIbJdg @R sdribRg BefeRéipriseh & htA§ dhafi on on
t he heavy chain of an Ig& anti body between the CHL and CH2 donai ns

consi st9oRWrisMEtai soRitHE o4 dhepnaiagdeidcequncsePEQ INAO22 Ingpecifée forth in

Angal e | s , cyl I n0] 0gy.. 1) 5= 100341 |.n
Speci 1 e B ST A AR sen it e G Ry
det ect igfgheddmiaolaoMaeqwsmoe 6f SBQ IDakO: laahd badyriseeh&eayeshadr copdprazing @xchange

produced from an anti body descri bed_herei n which cgontains one or nore am no

aci d suvetipting ofdhsammporasid ssapgee cEgERND N 2 olpardtic epbodigeatiotiht of hal f
ant i body,; . s

cont ar i ABRLCELERAHerdh BN BRORE O SIS OTANTRNSRI i o
subst i tsauenns of FHQ 1RSSAQY1 . ielspedifioembodinichs, ar dntibady besctibabthdrandetpaseshal f

ant i body producti on and bi speci.fic.antibody.nol ecul es., _Se ., Van der
Neut K IeBERGRGh c@nPaiine Sttt oh 08 amstedeiEaaoas ot SEY LREHe bs of
assays [p@3det egf o PRI IAIRENt Bihe ARECIdidsprantiéPRILBSre (LT3 RbAIGhaBPECI fi C

enbodi nent,” provided herein are |1gG4 nonocl onal antibodies that
speci f iansibbdiewihadspeafiP8BLbind te BhL: Isi lgGdansbediercare nPwokq walezgd o aci d

substitution a 1,N0_aci osition 228 of e heav. hai n _nunber ed

cooor il eEs Phet Bl RragihaRg by o & g B4 HrdRB sk MRy body
descri Q@Qbe?ﬁbiﬁit b fCRARPE TE&Shidgt UBHKide Mahds Wdavdurgioh ABowIhBDedbi chasiBqsence of
SEQ ID NO'1 and a heavy chain conprising a Proline at position 228 of the

heavy cREATAChaeBRdemlnicopariatg te Brodhes FRixadqopulationsliaGt molspees with

enbodi . I I i i i bfy inds to human
poci - 1 e AT RAT o bRl p R e PR R RIS ' of sE0
| D NO Iimaiod 1 (8:137-a8hdawyijs adin 2009X it Bic@claoh 0nE6747g CASchatshand: al.egi on
containing one or nore amno acid substitutions in_the |1g&_hinge region,
wher of 00 HORIe Bl S st aineios News Ko dschpibreng- 903 st S 1:15 3 Wher of n

| gGA Sguéii]l NYTiitSs hEGURADIELERE tha S8riflko %i%a{aﬁzxﬁlggg&% Y33Q17/;042068
anti body conprising an | g hinge region not conprisin sal d one of more
am no dtatdt swhbbdringuKiabatss af. 003B]SenuancepefchbietnserfiiodiumehttgicahImongcFitthal

ant i body,. .whi immunospecifically binds to h PSGL-1 conyrj i) a
ot R RES: PR Ra o S s ulet MBS RCKish S Trre pi adh
heavy GRRitidn 20BN HRIEE iMMREd4IE A £ QNSTaD PHLEAAN AQAINdi TSN, G3(Pprine to
Proline am no acid substitution at amno acid position 228 of the heavy
chai n M#nberethediegsridpiog of bumpe IgH fasdléxingongiderble oeduptian eciotrr¢hpig t o t he
Kabat n in stem (Kabat et al.,1991 uences .of  BProteins of
o i BaEFRER 2 e Blindra 3 ur REATRFFRBO RS IR A ruman
Ser Vi ceagduchll helRripen& 8y hanlibe of GBRbRculRs (BIERI 18N 1897 &roteinlR8%:4¢7-0C.

Natl. Acad. Sci. USA, 63(1): 78-85). .
415; Angal et al., 1993, Molecular Immunology, 30(1): 105-108)). There are also published

reports that this hinge mutation may decrease IgG4 shuffling and increase the half-life of the
IgG4 molecules in vivo (Labrijn, et al., 2009, Nat Biotechnol 27:767-771; Stubenrauch, et al.,
2010, Drug Metab Dispos 38:84-91). Van der Neut Kolfschoten et al., reported that the Cy3
domain of IgGG4 and not the core hinge is predominantly involved in the Fab arm exchange
reaction (see Van der Neut Kolfschoten et al, 2007, Science, 317:1554-1557 (*Van der Neut
Kolfschoten™) at page 1555, col. 2). Van der Neut Kolfschaten reported that exchanging the

-9.-



[0039] I n a specific enbodi ment, a nonocl onal anti body, which

i munospecifically binds to human PSG.-1 conprises: (i) a VL chain region
conpri si yotzhe/amiomo aci d sequence of SEQ I D NO 3; (ii) paTNIS2eihait2068 egi on
conprising the am no acid sequence of SEQ ID NO 4; and (iii) a human | g4

i mo- Rl BT Ry 4R Al S A AER e Tante BRTISE r ot ai ns

speci fiyghiRd &@hﬂgiﬁgothé’%ﬁg-d%nﬁﬂﬂoﬂg@meabfb%t&g #ﬁg G SReHahbi Rg hsTdRAuEed

relative to an antibody conprising an | inge regi on not conprising said
one or IPdpendkiguee AB).d substitutions. [0040]In a specific enbodinent, a

nonocl ant i bod i ch i,onmunospeci ficall inds to hunman PSGE.-1..
compr i 3@%’?( ) I F%eai?g? ; mgjﬁﬂ%ﬁﬁ@ﬁﬁe?%ﬁ iﬂ%’ ﬁnt+bigie§rsrﬁgrs§ﬁb§?%gg the
am No aedoenenBAHEREE tH! PEML-( | dnl tidat REA@IN org a¥MirfhRid
constant region comt:)ri ;L?Eg gﬁ)ySeri ng to Proli rtletam' no acid substiltuti on at

am no aebditpéyisin 8is 1208 hyteerpgionerhgyeis haidrinHbehedradtigecbindinggragsmenhe EU
akihieg o X ot ' “bod eh
e T S S T T TR

conpri sthgvéd teanadiitibod peo riprseeuenip€4afin i@z iol niNCe@hnpifding sadd beawiymerai n
conprising a VH chain region conprising the am no acid sequence of SEQ ID
NO 4; a¥ine pid pubstigiiioas eRBInAMRATHNEN CHA S Ehhinge §72HN QUNBPIBIIHG 2a
Serine ¢ i \ne: am id i 5} i i.d: posi. til B of the
nonvy e RAIDEIET AuAGH S Upahpl 8ty iy HONRRACLAIR0 T Hdieh®n
enbodi neahsvyahaihg®an fighd entdodly batwaeh doyCialkardeSe? ddmanhesmisnng ofrfhei ses t he

VH CDRs having the am ' uences descri bed herejn .g,, see Table
3 and VETCE STFPHEP N SRV 2eP et bR anera ey | SRaMRlE (o g see
Tabl e Znmeesssi Bodihepantogbody i muno specifically binds to PSG-1 and has

a hinge region nutation that reduces 1g&4 shuffling (e.g., a Serine to
Prol i nd083dIno &ta shesiflssmiliadimnen, atedagtiondn dgGd sipgfingfis dgg@rmined by

2012/ 174001PCT, 2012/ 0420 he .he hain n ered accordjn o the EU
o) dHethE TR B O el R DR o ke Do TR S e Plshych fi8m'ah
i munospEBbdy Eatilivedtiends wRRH cohtadittbne QTRidrs eird REBVbsGRabM i8ARPRingé Ng ()

a VH chain region conprising SEQID NGs: 8, 9 and 10; and (b) a human | g4
heavy dR&iPh sEABYAIRH tp Eiyi arrupbat kalhinigody melqchles vp ofig) ¢xshangeinedused d

substi tqut | ' (o P2 [ I.ng to the
U | nachirh G184 AR RRIeRRh ufifEaled inpP Btlenlu? B BHIRE L8 o GORDED
conpr i sinfigo aci¥lsulsstiaitionk.e@in®assa Ral-giong iDL ArDcddE: usbd tddetan thalf antibody
[0043] Tabl e 2, below, presents the VL CDRs (in particular, VL CDRl, VL
CDR2,  diedugtiomprehispiciigantiDefn §104culss s e &rfo e B def BkRHKolfsghrtenz! abe| ow,

pr esent : CORs1 A54¢ ril 99%%% g.}%gg] : H ) of the
am no azg)ioz’hgs)ce%ﬂl?g’nce'1051£54rllli'as,%%-fok F%l S lgsc?{ﬁsc e g%&t nt s?tlgiﬂg%%ﬂ_%p body

descri badbbdesei n whi ch i mmunospecifically binds to human PSG.-1 (SEQ I D NO

11) co jses the VL. CDR sequences in Table 2 speci fi.c enbodi pents, an
ant | bodJ0¥scr Mot REFEMPIANER: o Rpan Fr k] yoBrrioe epthuim T Rea . 1
(SEQ I RpAicat)bing RMPSGEAS cérhgis\{ﬁg £ ReQUEbERSasiab acliadbd i@t agnd N
Table 3. [0044] Table 2: VL Amino Acid Sequences Ab VL CDR1 VL CDR2 VL
CDR3  acid position 228 of the heavy chain numbered according to the EU index.

[0036] In a specific embodiment, an antibody described herein comprises a light chain

having the amino acid sequence of SEQ ID NO:1 and a heavy chain comprising a Proline at

position 228 of the heavy chain numbered according to the EU index.

[0037] In a specific embodiment, a monoclonal antibody, which immunospecifically

binds to human PSGL-1 comprises: (i) a light chain having the amino acid sequence of SEQ

ID NO:1; and (ii) a heavy chain comprising a human IgGG4 constant region containing one or

more amino acid substitutions in the IgGG4 hinge region, wherein said antibody retains

specific binding to said PSGL-1 and wherein IgG4 shuftling is reduced relative to an
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15A7H RSSQSI VHNDGNTYFE (SEQ D NGO 5) KVSNRFS (SEQ D NO 6) FQGSYVPLT (SEQ D
NG 7) [0045] Table 3: VH CDR Ami no Acid Sequences Ab VH CDR1 VH CDR2 VH
CDR3 15AAMOSPAMAUGSEQ D NO 8) Yl NGGSSTI FYANAVKG ( SEQ D RCTA)S20ASYBGANDY
(SEQ D NG 10)

antibody comprising an IgGG4 hinge region not comprising said one or more amino acid
substitutions.

[0038] In a specific embodiment, a monoclonal antibody, which immunospecifically
binds to human PSGL-1 comprises (1) a light chain having the amino acid sequence of SEQ
ID NO:1; and (ii) a heavy chain comprising a human Ig(G4 constant region comprising a
Serine to Proline amino acid substitution at amino acid position 228 of the heavy chain
numbered according to the EU index or position 241 according to the Kabat numbering
system (Kabat et al. 1991, Sequences of Proteins of Immunological Interest, Fifth Edition,
U.S. Department of Health and Human Services, NIH Publication No. 91-3242; and Edelman
et al., 1969, Proc. Natl. Acad. Sci. USA, 63(1): 78-85).

[0039] In a specific embodiment, a monoclonal antibody, which immunospecifically
binds to human PSGL-1 comprises: (i) a VL chain region comprising the amino acid
sequence of SEQ ID NO:3; (ii) a VH chain region comprising the amino acid sequence of
SEQ ID NO:4; and (iii) a human IgGG4 constant region containing an IgG4 hinge region
comprising one or more amino acid substitutions in the hinge region, wherein said antibody
retains specific binding to PSGL-1 and wherein the IgG4 shuffling is reduced relative to an
antibody comprising an IgGG4 hinge region not comprising said one or more amino acid
substitutions.

[0040] In a specific embodiment, a monoclonal antibody which immunospecifically binds
to human PSGL-1 comprises: (1) a heavy chain comprising a VH chain region comprising the
amino acid sequence of SEQ ID NO:4, and (i1) a human IgG4 heavy chain constant region
comprising a Serine to Proline amino acid substitution at amino acid position 228 of the
heavy chain numbered according to the EU index.

[0041] In a specific embodiment, a monoclonal antibody, which immunospecifically
binds to human PSGL-1 comprises: (i) a VL chain region comprising the amino acid
sequence of SEQ ID NO:3; (ii) a heavy chain comprising a VH chain region comprising the
amino acid sequence of SEQ ID NO:4; and (iii) a human IgGG4 heavy chain constant region
comprising a Serine to Proline amino acid substitution at amino acid position 228 of the
heavy chain numbered according to the EU index.

[0042] In certain embodiments, an Ig(G4 monoclonal antibody as described herein
comprises the VH CDRs having the amino acid sequences described herein (e.g., see Table 3)
and VL CDRs having the amino acid sequences described herein (e.g., see Table 2), wherein
the antibody immunospecifically binds to PSGL-1 and has a hinge region mutation that

reduces IgG4 shuffling (e.g., a Serine to Proline amino acid substitution at amino acid 228 of

-11 -



[0046] I n a specific enbodi ment, an anti body descri bed herein

i mmunospecifically binds to human PSG.-1 and conprises: (i) a variable

i ght ("WOloEowir egi on conprising a VL CDR1, VL CDR2pCaru$20d2/0COR8 havi ng
the am no acid sequences of SEQID NGO 5, SEQ ID NO 6, and SEQ ID NO 7,

respect v ) a varlabl heav, V i ion risi VH
o S Bastes chihin i Rekec g el Shicky ek shebBR s Bhederay. BeB4A No

SEQ | Dmocﬁ)namlbggﬁmﬁuﬁa eéiﬁcalf}ﬂﬁﬁ@scleGEJ 1Yand@Bfhptikdd d héav PR | 9G4 heavy
chai n constant region containing an |1 gG hinge regi on conprising one or nore

am no aoiprisuigge) 2 VH dam neglonNemMrlnlgg SEEYID NOsnBet mdwl(‘aan@(farathumtiniy retains
speC|f|c |nd|n ndvx/n rein | shuf f reduced

ol at | VECPSRER St Tas R sRer e gt e it b B g sai o
one or diﬁﬁh@ a@l2ne oﬁt}iedle&(?b@ﬁahﬂ piirhB?8d acc¥Rindibihd FAORABCTIIIRZS R4y 068
[0047] 1 n a specific enb ment, an anti body described herein

i munogpeeititiog fiyhescomprises alightphatscpmprispgia ¥dnghainsisgionCompsisive SEAI n
region mg@%ngn(ype am no acid sequence of SEQID NO 3; (ii) a VH chain
regi on conprising a vVH CDR1L, VH CDR2, and VH CDR3 having the am no acid
sequende643]f SEdIE DR, BéwBpressn€d thOWIATDRs (ﬁmﬂrtﬁﬁﬁrj VLDR LOVL CBRE ahd vel y;

and (iii) a human |1 g&4 heavy chai n const ant on containing an |g& hinge
o it g

regi on R@@ﬁ&l%nem%e@%ﬁ@% Aol Eemeé dev oesnh thad thi-hEé (Megi on,
wher ei i i aluze| rein

| g4 sﬂsu?t?ﬁu?arﬁgvys@?gguceﬁ ?aa?ﬁg\?\gﬂtbc%% Og%%% gaglgﬁg lresﬁ%dign I g\AGghehl nge
regi on spetificempodisienty, smadibody descriked keraim mlnlc]arrnmusazdpsdnﬁt:alty londs to[ 0048] I n a

fi d in i f bi nd
AT T En e e T Rt e TR
acid Seéﬂ[%ﬂﬁﬁelﬁi anaRibdd crﬁyed(h'efeln %hf&ﬁqwlﬁ@%e@lf&@ﬂpbinﬁk ROhdhchai n
regi on conprising a VH H CDR2, and having the am no acid

sequenddsslofl GEQ IIHNW@I 1)860@11365 DheNGH @R apghe8&Q seRcridirondthosepkabld Yel y;
and (iii) a human 1g&4 heavy chain constant region conprising a Serine to
Proline am no acid substitution at am no acid position 228 of the heavy

chain r[goquredTgB[éoz drmgj]ijtnlﬁgoEqLéld sg@xencég)049] In a specific enbodi nent,

an anti hnrlv descri bhed herein | nmunospec ficall y hinds to human PSA -1 nd

conpri sedb (i) _a VI MafRRLegi on rnrmrlm-'n?P%? VL QDRI \VICISRR3 and VI CDR3
havi nq tRdHariBre ey ay fices of |SE®VRTF NO 5, SE?%S{;ESVN@}T 6, and SEQ ID
NO 7,Lrespedt{S¥E yP ¥9i)) a VH chai r{SrEQnI]?)rNQN(%mri s TReN@hina aci d
sequence of SEQID NO 4; and (iii) a human IgG4 heavy chai n const ant

regi on containing an I g&4 hinge region conprising one or nore am no acid
substitutions in the hinge region, wherein said antibody retains specific

bi ndi nq0045]sa| ¢aﬁ>§(3, mmmlﬁl&lﬂg@&umgfl ing is reduced relative to an

antib \/ CcQ FIQI ng_an In(‘-.d hi nge reqgion not commrisi ng said gne or nore
ani no arﬂ’i ||h<f| n‘qDBFm ()R()] Ln Xﬂqﬁi.%%f. c_enmhodi rmnf VHA?P it i hndv

descr i|bed THer €15 rmunospem FY OGRS TRY MBS humdn 2PSEECAMRNd conpri sefs:
(i) alML_chai ¥ edPolCchhmrilsiSiy ADVWOCOR1 VI CDRPEQahH NR:I®PR3 having t he

am no acid sequences of SEQ I D NO 5, SEQID NO 6, and SEQ ID NGO 7,
r eSpeCt[bH ACI din ag c1f1c e%l od zﬁ%%r' ,Shesgﬂgeid her%plqﬁlﬁlung% ?ﬂ]é%ﬂ)zg{nldgl ng

the ammn sequence eavy chain

const anb huegh ®PSGEONMpiid Sdrfillgls%s Séera Vigiable 1fgho(‘iVi1€e’) ahain G gaéi Cbrﬁpmﬁﬁg AWl on at
am no acid position 228 of the heavy chain nunbered according to the EU

i ndex. %e%‘]’lf @I%Ra%@n@ iVd- ehBadianimgttBe aminoasid sevgncercti@ i rfei&’@gé wh } ch

i SE

| unospeRLtLSaliS NI ER by S4%h BB PGy el gt | de of SEQ
xcam d°“@“’““§mm‘“?mwfm aﬁ“m@?%i?cmr.%";‘?fmﬁ“?ﬁ’d e g o0
capar ap 5: 888 19 I G BB B A0 arca bt Eunen fecEh By B
Edi ti onyhaid énst%%%%ﬂ%@ﬂtaﬁfng‘?ﬁa{l o G5hhi AR e FIUTRB PRkl GRS or Mo’r—é Rdﬁ'o'a@ﬁt i on No.

91-3242). , bel’ow, "presents the VL franework (FR) am no acid
sequen csebst(tutmrpam theduhgerregivh, \vmmn\smmbomrm smm@ic\blmdﬁ@,towqh ences) of

o0t TRt BB SRRl L SR P AT (

15A7H. hinge region not comprising said one or more amino acid substitutions.
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[ 0052] Table 4: VL FR Amino Acid Sequences Ab VL FR1L VL FR2 VL FR3 VL FR4
15A7H DI QUTQSPSSLSASVG DRVTI TC (SEQ D NGO 13) WYQQKPGKAPKLL | Y(SEQ | D NG 14)
GVPSRFSGSEBGIHATLDL SS LQPEDFATYYC( SEQ | D NO 15) FGQGTKVECKRSEBEQ@1068 NO.  16)
[ 0053] Table 5: VH FR Amino Acid Sequences Ab

[0047] In a specific embodiment, an antibody described herein immunospecifically binds
to human PSGL-1 and comprises: (i) a VL chain region comprising the amino acid sequence
of SEQ ID NO: 3; (i) a VH chain region comprising a VH CDR1, VH CDR2, and VH CDR3
having the amino acid sequences of SEQ ID NO: 8, SEQ ID NO: 9, and SEQ ID NO: 10,
respectively; and (iii) a human IgG4 heavy chain constant region containing an IgGG4 hinge
region comprising one or more amino acid substitutions in the hinge region, wherein said
antibody retains specific binding to said PSGL-1 and wherein IgG4 shuffling is reduced
relative to an antibody comprising an IgG4 hinge region not comprising said one or more
amino acid substitutions.

[0048] In a specific embodiment, an antibody described herein immunospecifically binds
to human PSGL-1 and comprises: (i) a VL chain region comprising the amino acid sequence
of SEQ ID NO: 3; (i1) a heavy chain comprising VH chain region comprising a VH CDR1,
VH CDR2, and VH CDR3 having the amino acid sequences of SEQ ID NO: §, SEQ ID NO:
9, and SEQ ID NO: 10, respectively; and (iii) a human IgG4 heavy chain constant region
comprising a Serine to Proline amino acid substitution at amino acid position 228 of the
heavy chain numbered according to the EU index.

[0049] In a specific embodiment, an antibody described herein immunospecifically binds
to human PSGL-1 and comprises: (i) a VL chain region comprising a VL CDR1, VL CDR2,
and VL CDR3 having the amino acid sequences of SEQ ID NO: 5, SEQ ID NO: 6, and SEQ
ID NO: 7, respectively; (i) a VH chain region comprising the amino acid sequence of SEQ
ID NO: 4; and (iii) a human IgG4 heavy chain constant region containing an IgG4 hinge
region comprising one or more amino acid substitutions in the hinge region, wherein said
antibody retains specific binding to said PSGL-1 and wherein IgG4 shuffling is reduced
relative to an antibody comprising an IgG4 hinge region not comprising said one or more
amino acid substitutions.

[0050] In a specific embodiment, an antibody described herein immunospecifically binds
to human PSGL-1 and comprises: (i) a VL chain region comprising a VL CDR1, VL CDR2,
and VL CDR3 having the amino acid sequences of SEQ ID NO: 5, SEQ ID NO: 6, and SEQ
ID NO: 7, respectively; (i1) a heavy chain comprising a VH chain region comprising the
amino acid sequence of SEQ ID NO: 4; and (iii) a human IgG4 heavy chain constant region
comprising a Serine to Proline amino acid substitution at amino acid position 228 of the
heavy chain numbered according to the EU index.

[0051] In specific embodiments, an antibody described herein, which immunospecifically

binds to PSGL-1, e.g., a human PSGL-1 polypeptide of SEQ ID NO:11, comprises

- 13-



VH FR1 VH FR2 VH FR3 VH FR4 15A7H EVQLVESGGGE.VQPG GSLRLSCAASGFTFS (SEQ D
NO 17) WRQAPGKGLEW/A (SEQ D NO 18) RFTI SRDNAKNTLYLQWNS LRAEDTAVYYCAR ( SEQ
| D NO 19)Wo@QGTIzvIvVSS (SEQ | D NO 20) [0054] I n certai npewmhsdimnmpmioss t he
above-described | g&4 antibodies having a mutation in the hinge region that

reduces huf.flin rlse t he VI aV|ng t d sequence
descri E@@QWEF%I%%%’TE fqghonép?gél?efR?{: 8%8&%%?‘)“’&}11) body
descrl hﬁﬁlmh %Qérﬁplgﬁgﬂ@ﬁﬁlzﬂrﬁ%%%?%r}é%ﬂn§ﬁg uegr&n%@drmhé bAGe FRlee KddiRLer JIR2,

S

and 3. [0055]1n certain embodi ments,
grest, hithdiditom., {LnS tPepattimegeotr egi on

t hat | gG | ' X havi ng the am no acid
sequen?geaﬁgﬁgg?%&nﬁ%%f;% %&%%&%ﬂ%@n%{b 9?{?’% eci fic enbodi nents, an

anti body conpbiesDerowipr&biatk the EDif@hSMP (FRS) adgin& Bdid sédlRheeskR2 arﬁaﬁer FR3,
CDR3, and FR4, of Tables 2 and 4. [0056]1n another specific n%odlnent an

Gt oo ERANYI TR, MIoks3 chad ol R Seaueasas) of antibody 15A7H. Table s, below.
presents the VH FR amino acid sequences (in particular, VH FR1, VH FR2, VH FR3, and

VH FR4 sequences) of antibody 15A7H.

[0052] Table 4: VL FR Amino Acid Sequences
Ab VL FR1 VL FR2 VL FR3 VL FR4

15AT7H|DIQMTQSPSSLSASVG [WYQQKPGKAPKLL |GVPSRFSGSGSGTHFTLTISS [FGQGTKVEIKR
DRVTITC IY (SEQ ID LOPEDFATYYC (SEQ ID (SEQ ID NO:

(SEQ ID NO: 13) |NO: 14) NO: 15) 16)

[0053] Table 5: VH FR Amino Acid Sequences
Ab VH FR1 VH FR2 VH FR3 VH FR4

15A7H |EVQLVESGGGLVQPG |WVRQAPGKGLEWVA |RFTISRDNAKNTLYLOMNS |WGQGTLVTVSS
GSLRLSCAASGFTFS | (SEQ ID NO:18) |LRAEDTAVYYCAR (SEQ |(SEQ ID NO:
(SEQ ID NO: 17) ID NO: 19) 20)

[0054] In certain embodiments, the above-described Ig(G4 antibodies having a mutation
in the hinge region that reduces Ig(G4 shuffling comprise the VL FRs having the amino acid
sequence described herein (see Table 4). In specific embodiments, an antibody described
herein comprises a VL chain region comprising FR1, CDR1, FR2, CDR2, FR3, CDR3, and
FR4 of Tables 1 and 3.

[0055] In certain embodiments, the above-described Ig(G4 antibodies having a mutation
in the hinge region that reduces IgG4 shuffling comprise the VH FRs having the amino acid
sequence described herein (see Table 5). In specific embodiments, an antibody comprises a
VH chain region comprising FR1, CDR1, FR2, CDR2, FR3, CDR3, and FR4, of Tables 2 and
4.

[0056] In another specific embodiment, an Ig(G4 monoclonal antibody described herein
comprises (1) a VL chain region comprising VL FR1, VL FR2, VL FR3, and VL FR4 having
the amino acid sequences of SEQ ID NO: 13, 14, 15, and 16, respectively; and (ii) a VH
chain region comprising VH FR1, VH FR2, VH FR3, and VH FR4 having the amino acid
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conprises (i) a VL chain region conprising VL FR1, VL FR2, VL FR3, and VL
FR4 having the am no acid sequences of SEQ ID NO 13, 14, 15, and 16,
respecti webyp12zrtaoofi i) a VH chain region conprising VH PRT/USYH2BRD68 VH FR3,
and VH FR4 having the am no acid WD 2012/174001PCT/ US2012/ 042068 sequences

of SEQID NO 17 , . an 0, pecti vel y, d has a mutation in the
hi nge rssaiw&ﬁest%aﬁﬂi ﬁaa%@sw é%&%_smﬁ f ’ir?&??CtWﬁF% ag@ﬁmﬁneta@%am £ an
ant i bo%%i@lﬁ%"t tRRdeBGA sﬁuﬁmg?rlnsaes%eaﬁvlenﬁ)haié&n&,eaglaaab&gmys&ﬁtseaqle}ém FRL, VL

FR2, VL FR3, and VL FR4 having the am no acid sequences "‘of SEQ I D NGs: 13,
14, 15,coapdisdsss Viebpaatgive cgmptisinaYot Fiet, SpEBLf VE Fthend NéntR4 baviegnthebody

descri bed her.ei n conpri ai n regqgi conprising VH FR1, VH FR2, VH
S AR R o ke TR OGRS SR X T AR
and 20,enit8Rg&it] aednyibod POSElibd asih ic6hmipAkesemMpPEdhRRITESion w@pﬁ&iﬁgwmu,i on of
t he constant region of antibodi es described herein can be nodified. For
exanpl eYHAR2ayIH/ER3| ad oH EBddrazimg thegnoyw asid sauenses olothQ RN @s hddeli . e. |
t he ant y t region lacks glycosylation) or a constant regi on of
an antiaﬁlggg’rceg}r)ow%ﬁ%@' hng a nutation or substitution at one or nore

gl ycosybesijon &i petcdlar evhbodimenits tid ygossylationh of thetcohhientaagion bf Bii@®dies

gl ycosyl ation sites can be made. [0058] d ycosyl ation can occur. via N1inked
(or aspgrdiiederimiade yrdiisdyFatgampl apaglyrepkier anyRBLIFRIN B3N N-1 i nked
gl ycosy, i | ‘ca i LiLeatl - Shdes L NH2

gr oup oa'lfn agér)l@;csa!g;b\régg%/cﬁgl'%Fﬁhﬁggggéﬁicﬁﬁgqggﬂp%klggg%%?52&0%@%}%&%g y'(t:ajc?)léyl ation
i nvol vesgioaobahyditatle comgiifing amiwnicat ortshbsthiytdmoat whe gr oope gdrcdslgation digeschai n
of a seri {ie, t hr eoni ne, or hydroxg géi ne agiéino aci d. £0059] In certain
enbodi MR AEINAGEYERHAIZR AbhSionF BHHCESE e YBEOP sthfAB e MdBact eri al cell's

whi ch 1[pg48]t he GIRESASESY cl K E@SHA ALIMRATBERDRGEMe-1fREH)So1 e ds Pladibd 6F €
gl ycosyl ation nechihery have been described inthe art and can be used as
host célnked glycomilastont dN-Erkeded scasglababinvahies ambphsliite snafélsetivhetithaeidei n t o

t her eby, pr ce an antibody.with altered cosyl ati.on. . See, for exanple,
Shi et deeh B THE gt of By bgeind dnln Splidip 8 plvhe Rt BRE:a T8yt ol
(1999) ih%lves&ja@do@gﬂpatel&bdﬂi@aﬁlon a%mdko%& grdupldRBALIdPak LM bf NecrinsP

1,176, 195; PCT Publications WO 03/035835; WD 99/54342. [0060] I n certain

enbodi riBisPBINe dydroxybsmeding pddt i ons can be made to the Fc region of an

ant i bo%ogﬁscr irﬁgeqtgme%rﬁ%%g%%g, h%bsﬁgteglag%dg_g%ﬁ?% BPordﬁcé '%Gota-l:tt%ﬂ?i: xati on,

pr oper t1 es “of suclr-as serum , conpl enen
Fc r eceptlowhinhnabkngje nasediany gBobddyiriondepdindent Cadl wid alkered glgt@yiatiohy. These
nodi fications are known in , and are described in for exanple,

: n the art
| nt er ndPAGHETY Patcdiven A_fﬁﬁrlb%tme%% i Pk 159 e hosheriongy BB LIS Exanpes
of SUChelRlihdit ahtiR e QS HAA R (AhEeDPbrddb® LiPthilnBdy M@kl Ng L he

nunber of cysteine residues Int hinge region to facilitate assenbly of
t he | i giiycoayldtibreayse, thraxmspler Shields REeasd. @D0Delc Beds€hdrhe275t20GB8B20y4mf t he

anti body; 2 taf i one. or g ino acid_in the CH2-Ct onBi N ..

i er e T A e L P LT Elyoabh a0 a BPHSLeRSs ¢ he

bi ol ogi @} phatchtibhd WPh3/b 9838 HOOIs43H). repl acing one or nore amino acids
selected fromamno WD 2012/174001PCT/ US2012/ 042068 aci d resi dues 234,

235, 248060137, Iipgrtaigagbodd@entamhe3? nage swdificagonsocan the nEdeito ghextcokgikabat

wth a different amno_.acid residu ch that t nti pbody_ has al tered
At (9 paRi R PRallBg Rl aRR LR REFARh S bRl nfpabbnaRR e el i o) “or

t he pargfbod)bidrodyervaBA101ifé)corplérhatit fig a@HE Folred¥PioR baidind) akfbeisntident he
foll ow ng positions: 238, 239, 248, 249, 252, 254, 255, 256, 258,
dependent cellular cytotoxicity. These modifications are known in the art, and are described
in for example, International Patent Application Publication No. WO 2008/153926 A2.
Exampes of such modifications include, but are not limited to: 1) altering the number of
cysteine residues in the hinge region to facilitate assembly of the light and heavy chains or to
increase or decrease the stability of the antibody; 2) mutating one or more amino acid in the

CH2-CH3 domain interface region of the Fc-hinge fragment of an antibody to decrease the

biological half life of the antibody; 3) replacing one or more amino acids selected from amino
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265, 267, 268, 269, 270, 272, 276, 278, 280, 283, 285, 286, 289, 290, 292,
293, 294, 295, 296,
WO 2012/174001 PCT/US2012/042068

acid residues 234, 235, 236, 237, 297, 318, 320 and 322 according to the EU index of Kabat
with a different amino acid residue such that the antibody has an altered affinity for an
effector ligand but retains the antigen-binding ability of the parent antibody; and/or 4)
modifying one or more amino acids at the following positions: 238, 239, 248, 249, 252, 254,
255, 256, 258, 265, 267, 268, 269, 270, 272, 276, 278, 280, 283, 285, 286, 289, 290, 292,
293,294, 295, 296, 298, 301, 303, 305, 307, 309, 312, 315, 320, 322, 324, 326, 327, 329,
330, 331, 333, 334, 335, 337, 338, 340, 360, 373, 376, 378, 382, 388, 389, 398, 414, 416,
419, 430, 434, 435, 437, 438 or 439 according to the EU Index of Kabat to increase the
ability of the antibody to mediate antibody dependent cellular cytotoxicity (ADCC) and/or to
increase the affinity of the antibody for an Fcy receptor. Provided herein are antibodies and
antibody derived antigen-binding fragments that immunospecifically bind to PSGL-1 and that
can modulate PSGL-1 activity. In certain embodiments, an antibody and antibody derived
antigen-binding fragment provided herein immunospecifically binds to PSGL-1 without
inhibiting PSGL-1 binding to P-selectin, and induces apoptosis of activated T cells. PSGL-1
activity can relate to any activity of PSGL-1 known or described in the art, e.g., activation of
T cells during an inflammatory response. PSGL-1 activity or PSGL-1 function are used
interchangeably herein. In certain aspects, PSGL-1 activity is induced by PSGL-1 ligand
(e.g., P-selectin) binding to PSGL-1.

[0061] In certain embodiments, an anti-PSGL-1 antibody or an antibody derived antigen-
binding fragment described herein does not block or inhibit binding of P-selectin to PSGL-1.
[0062] In a specific embodiment, an antibody or an antibody derived antigen-binding
fragment described herein reduces leukocyte recruitment during an inflammatory response.
[0063] In certain aspects, an antibody or an antibody derived antigen-binding fragment
described herein reduces or inhibit survival of cells that express PSGL-1 and respond to
PSGL-1 activity signaling (e.g., cells that proliferate in response to PSGL-1 ligand
stimulation, PSGL-1 signaling or selectin binding), e.g., induces apoptosis in activated T
cells. Cell survival assays are described in the art and can be readily carried out by one of
skill in the art. For example, cell viability can be assessed by using trypan-blue staining or
other cell death or viability markers known in the art (e.g., Annexin-1, propidium iodine (PI)
or 7-AAD, see Gerber A, Bohne M, Rasch J, Struy H, Ansorge S, Gollnick H., 2000.
Investigation of annexin V binding to lymphocytes after extracorporeal photoimmunotherapy
as an early marker of apoptosis. Dermatology. 2000;201(2):111-7, Coder, D. M. 2001.
Assessment of Cell Viability. Current Protocols in Cytometry. 9.2.1-9.2.14, and Muppidi, J.,
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298, 301, 303, 305, 307, 309, 312, 315, 320, 322, 324, 326, 327, 329, 330,
331, 333, 334, 335, 337,
WO 2012/174001 PCT/US2012/042068

Porter, M. and Siegel, R. M. 2004. Measurement of Apoptosis and Other Forms of Cell
Death. Current Protocols in Immunology. 59:3.17.1-3.17.36.).

[0064] In specific embodiments, antibodies described herein specifically bind to PSGL-1
and inhibit (e.g., partially or completely inhibit) activated T cell survival as assessed by
methods described herein or known to one of skill in the art (e.g., trypan blue exclusion
assay, see Coder, D. M. 2001. Assessment of Cell Viability. Current Protocols in Cytometry.
9.2.1-9.2.14). In some embodiments, the term "inhibit" or "inhibition" means the reduction
or prevention of activated T cell survival. Activated T cell survival can be reduced by about
10%, about 20%, about 30%, about 40%, about 50%, about 60%, about 70%, about 80%,
about 90%, about 100%, about 125%, about 150% or more compared to a control (e.g., T cell
survival in the absence of the antibodies described herein or in the presence of a non-specific
antibody).

[0065] In certain aspects, an anti-PSGL-1 antibody described herein is capable of
inducing apoptosis (i.e., programmed cell death) of activated T cells that express PSGL-1.
Apoptosis assays are described in the art and can be readily carried out by one of skill in the
art (see, e.g., Muppidi, J., Porter, M. and Siegel, R. M. 2004. Measurement of Apoptosis and
Other Forms of Cell Death. Current Protocols in Immunology. 59:3.17.1-3.17.36). The term
"induce” or “inducing” means initiation of or an increase of apoptosis above a control level.
Apoptosis of activated T cells can be induced by about 10%, about 20%, about 30%, about
40%, about 50%, about 60%, about 70%, about 80%, about 90%, about 100%, about 125%,
about 150% or more compared to a control (e.g. Apoptosis of activated T cells in the absence
of the antibodies describe herein or in the presence of a non-specific antibody).

[0066] T cells and T cell lines which are appropriate for use in the assays described
herein relating to PSGL-1 activity are readily available ( e.g., ARR, DU.528, Jurkat, H-SB2,
RPMI 8402, CML-T1, Karpas 45, KE-37/SKW-3, SUP-T1, SUP-T3, MOLT 3/4, P12-
Ichikawa, PF-382, CCRF-CEM, HPB-ALL, K-T1, TALL-1, MOLT 16/17, TALL-104,
DND-41, Loucy, MOLT 13, Peer/Bel3, HUT 78/H9, HUT 102, MT-1, DEL, JB6, Karpas
299, SU-DHLI, 12HS, 3D054.8, 3DO11.10, 8DOS51.15, or 3D0O18.3) or can be readily
identified using methods known in the art (see, e.g., Thornton, A. M. 2003. Fractionation of T
and B Cells Using Magnetic Beads. Current Protocols in Immunology. 55:3.5A.1-3.5A.11.,
Hathcock, K. 2001. T Cell Enrichment by Cytotoxic Elimination of B Cells and Accessory
Cells. Current Protocols in Immunology. 00:3.3.1-3.3.5., Horgan, K., Shaw, S. and Boirivant,
M. 2009. Immunomagnetic Purification of T Cell Subpopulations. Current Protocols in

Immunology. 85:7.4.1-7.4.9., and Kanof, M. E. 2001. Purification of T Cell Subpopulations.

-17 -



338, 340, 360, 373, 376, 378, 382, 388, 389, 398, 414, 416, 419, 430, 434,
435, 437, 438 or 439 according to the EU I ndex of Kabat to increase the
WO 2012/174001 PCT/US2012/042068

Current Protocols in Immunology. 00:7.3.1-7.3.5). In particular embodiments, cells or cell
lines for use in cell proliferation assays can express PSGL-1, endogenously or recombinantly.
Cells or cell lines for use in cell viability assays can express PSGL-1, endogenously or
recombinantly, and exert changes in cell viability in response to PSGL-1 ligand or anti-
PSGL-1 antibody binding. Cells or cell lines for use in apoptosis assays can express PSGL-1,
endogenously or recombinantly, and exert changes in apoptosis in response to PSGL-1 ligand
or anti-PSGL-1 antibody binding. Preferably the cells or cell lines are human (e.g. ARR,
DU.528, Jurkat, H-SB2, RPMI 8402, CML-T1, Karpas 45, KE-37/SKW-3, SUP-T1, SUP-T3,
MOLT 3/4, P12-Ichikawa, PF-382, CCRF-CEM, HPB-ALL, K-T1, TALL-1, MOLT 16/17,
TALL-104, DND-41, Loucy, MOLT 13, Peer/Bel3, HUT 78/H9, HUT 102, MT-1, DEL,
JB6, Karpas 299, or SU-DHL1).

[0067] Methods for determining immunospecific binding of an antibody to its target
antigen are readily available and described in the art. For example, the affinities and binding
properties of an antibody for its target antigen, can be determined by a variety of in vitro
assay methods (biochemical or immunological based assays) known in the art such as
equilibrium methods (e.g., enzyme-linked immunoabsorbent assay (ELISA), or
radioimmunoassay (RIA)), or kinetics (e.g., Biacore™ analysis), and other methods such as
indirect binding assays, competitive inhibition assays, fluorescence resonance energy transfer
(FRET), immunoprecipitation, gel electrophoresis and chromatography (e.g., gel filtration).
These and other methods can utilize a label on one or more of the components being
examined and/or employ a variety of detection methods including but not limited to
chromogenic, fluorescent, luminescent, or isotopic labels. In certain embodiments, use of
labels is not necessary, e.g., Biacore™ systems utilize the natural phenomenon of surface
plasmon resonance (SPR) to deliver data in real time, without the use of labels.

[0068] In a specific embodiment, the antibodies described herein are isolated. In a
specific embodiment, the antibodies described herein are purified. In a particular
embodiment, an antibody described herein is a recombinant monoclonal antibody.

[0069] In a particular embodiment, provided herein is an antibody or antibody derived
antigen-binding fragment which has been modified in a manner suitable for large scale
manufacturing. This can involve cloning polynucleotide sequences encoding the necessary
domains of an anti-PSGL-1 antibody, such as one or more CDRs or FRs, into a suitable
expression vector which also contains polynucleotide sequences encoding suitable constant
regions, so that an entire antibody is produced. The polynucleotide sequences provided by

the expression vectors are nucleotide sequences which can be optimized to maximize
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ability of the antibody to nedi ate anti body dependent cellular cytotoxicity
(ADCC) and/or to increase the affinity of the antibody for an Fcy receptor.
Provi ded wenreix7ame anti bodi es and anti body derived ant iPgEShI16i2963
fragments that imunospecifically bind to PSG-1 and that can nodul ate
PSGL-1 activity, | rtai.n e iments,. an _anti body and anti body derived
ot gerimpodh ¥irand Bt 56T qato i BRI OBTEeT SEa T JBatS (o POGL- 1
Wi t houtyhaldidi ting PSGL-1 binding to P-selectin, and induces apoptosis of
activated T cells. PSG.-1 activity can relate to any activity of PSG.-1
known or described in the art, e.g., activation of T cells during an

i nfl ammat ory, #eSﬁpqri il ?ﬁL-l activity or PSG@-1 function are used
|nterchangea Y% er t ai n aspects, PSGE.-1 acti vity is induced by

ettt 11 fﬁ%‘%&a B POy AP Rl BT e g,

bi ndi NGeficHPEBRlodHRSHI dnbiBEI ST B 4hti86@PddiRled RhOEH-BIhdinR MaBienfdReing of
P-selectin to PSG.-1. [006Z]In a specific enbodi ment, “an anti body or an

ant i boderade hay samanespgaficlynineip 4 %@helmntmé@mndty@@omommsmcwdes

| eukocyt n g an.d nf | respe n_certain
aspoot Soahenie 8 es bR AP Hoh AR Bl (B BN Rl Rl
descri kedohanénaniedisaesliQrudind rbmﬁneshybvlldbsmh celiis, CHO seltdahd FRPr ess PSG.- 1
and re:tpond to PSGL-1 activity signaling (e.g., cells t hat proliferate in
r esponderejaspgagPravidedhaieingg wylatqlwdempqsl@ Rpisiotidg sesruerees epeqding

bi ndi n I
assays by SF fikancbJOREGRBROR, D52 R KB E P E Rl e LRELBUENINEL o
skill ias wefleasakttorsmpeisargiueh palghlhclmtaib|séqdey1cesaagbexlaemssmdtdwfans| ng

trypan Iue staining or other cell death Qr vi ab lit rkers knovvn in the
art (. 1o CIAHEL PSSR peicali e§d>ﬁﬂ@fm(ﬂ|§\“}n‘&ﬁls7 fecillree eAiBIM AN Bohne

M Ras %lyhucl%%ﬁ&é’cdﬁlprﬁﬂ%goﬁ&?eoﬁde ginuleﬁEe% lén&'&drmgz f thé‘é[rﬁﬁﬁoklﬁ%f Qﬁht% annexin
V binding to | ynphocytes after extracorporeal” phot ol nmunot her apy as an
early rderiked amfgeammmgfrsgm@éss d@pub@glyerem@msma.ﬂ;@b)r pudfied, Coder, D. M

2001. sne \/ablll Current Protocqols in Cytonefry.

200, 4007 e oS DRl A B USRS ke
and Si eg@lenc&® eﬂ%dlﬁggﬂtlbdmsdﬂraﬁﬁ&ﬂiy déflv@@@fﬁ Sgéﬁlb‘incﬁﬁ'@fr ehhedts, hafigs  of Cel |
Death. Current Protocols in |Imunology. 17.1 17.36.). [0064] I n
speci f iigmeyngsriicHatly bingrip iPO6dI- égndj@@npm&@e dn peins) a¢ids praePideEa ﬁﬁgpnbﬁchd to
PSG.- 1 nd inhibit (e.g., partially or conpletely inhibit) activated T cell
survi vah 4s assessed by net hods descri bed herein or known to one of skill

i n the [8072]( e. Ty spetifi¢arbodlniet€ X PolisiuolRobdsdcrilsedehetaitl €ficodel a Mava@Bdin
Assessnent of CeII Viability. Current Protocols in Cytometry

9. 2. 1- dayingghe arpﬁlosagﬁﬂesegmﬁgapﬁﬁﬁ% NQe term"inhibit" or "inhibition"

nmeans edu 4 vat ed T
ror T s 08T The BRly Rl B ACRI Qi flse SEUEMAE TR incBltiatiey ARHL TR 20,
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125% t 150% or. nore conpare 0 a cont c survival in
Lro R i Comansne P LD Bt hBor el Br el TG dBgence. o a

non- spg@pf4)c aNléo%‘QV Yed QBRI ﬁol?ﬁﬁél&itﬁe?—@&%@fn%,anaaﬂtlﬁ(my hedw{Ahatn anti body
descri bed herein i's capable of 1 nducing apoptosis (i.e.,” programmed cell
deat h) cmpaisingVdi@ D N@ &), whidhhae ogMptzeé,se P%cwonmmgma@ssays are

described in the.art a d can. be. r eadi i ed out .b e k||| in the
o Ot s detaghdnl i er A0SR NG {EREGeY. Byl of RRVR SafthifS\ens ur emont
of Apopdi@dnis. b sloRRled E@ﬂ’eiﬁiar@fpo?ﬂhélemts '@nco@tﬁgﬁﬁfﬁnt@b@} REcHain

| munol ogy. 59:3.17.1-3.17. 36 he term "i nduce" or "inducing" neans
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30%
about  A50eashs FR B PeRE %@F&ﬁﬁgﬁ%s 708 oo PRBHON ST BRE " 2ok
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the preSanebayiech S FaETENEOLREIBHAY). SXPEOBE] Y d¥Ioducigsgodon@npessi nes
whi ch ating to
poci- 1 n THFRENEFIL Ty SSol Wi RYGEUS Sl R ISR e el oo,
RPM 8402, CM.-T1, Karpas 45, KE-37/SKW 3, SUP- Tl SUP- T3, I\/D_T 3/ 4, P12-
| chi kawa, PF-382, CCRF-CEM HPB-ALL, K-T1, TALL-l, MOLT 16/ 17, TALL- 104,
DND- 41, Loucy, MOLT 13, Peer/Bel3, HuUT978/H9, HUT 102, Mr-1, DEL, JBS,
Karpas 299, SU-DHL1, 12H5, 3D054.8, 3D011.10, 8DO051.15, or 3D018.3) or can
be readily identified using nethods known in the art (see, e.g., Thornton,
A M 2003 Fract| onat| on of T and B Cells USI ng Magnetl c Beads. Current
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Current Protocols in Imunology. 00:7.3.1-7.3.5). In particular

enbodi nents, cells or cell lines for use in cell proliferation assays can
express R80Rok/17¢mwdogenously or reconbinantly. Cells or Pcelus201m2/0ex6$ or use
incell viability assays can express PSG-1, endogenously or reconbinantly,
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the art_ such as equilibrium nethods ( gﬁﬁc}enz yme- | i nked i mmunoabsor bent
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i ncl udiggoR¥lon@dacki Mted to chroanenic, fluorescent | um nescent, or

i sot opi ¢ | abel s. Fn certain enbodi nents, use of Iabels IS not necessary,
e.g., H0OTdr eTmnsppsitTéZﬁsi R@ﬂmmbetidm&eqnmmﬁatocblh@mamfmdy of asantitede pl asnon
r esonan t he usecpf | abel s.
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of an anti-PSG.-1 _antibody, such as one or nor or FRs, Into
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nucleot|%e s?guence encodlng an antibody or an antib erived

ant i gerhebiimdl grniaﬁszgrlfmdldg Ebmﬁe@lon@pedlnonmvelbmwspb@ ﬁ@ec;atg’l W.hind to a
PSG.- 1 @ant i gen,. nd t 0 b S nucl eo r econbi nant
expressflgi(t)eﬁ1 t?‘ %On %ﬁca? ]\g q}gi&irs rtgmggw?e h‘yaran%ap%gblgh S %Ch &oli and
nannaluaaxp@ﬁkaheﬁucbyaﬁaﬂyﬁhﬂemhybﬁ*pona ceIIs CHO cells, and 3T3
flbroblasts) Provi ded herein are onnucIeotldes conprisin nucleotlde
sequend@47 @nco@h%golawclmﬂd@h@anabﬂ @hﬁ@iﬁ%@n@ﬁheawmeﬁaé@yseﬂ@?w

ant | genhhiidloBads R e S N o Leqﬁﬁm ctors
conprl suc ynuc “eo sequences .g., expression vectors for
their e:ﬁqf:odnnga\mtltmdms% antﬁi:mdymehoai antigbh $1n®1§ﬁagﬂmmsbﬁbhdd®|rélﬁ andn a

speci fic enbodi nent, the pol ynucl eoti de conprising nucl eqti de sequences

encodi geHH§d ES?YSIPH%O%tHF%%HP%@%?Y WHOPHOES VG NG ed-HAting AReBieAicAy be

fr agm%&rﬁtﬁfeardsﬁg%aﬁm vOelPlErﬁ)v?rﬁﬂl AL &9 ;T Rk btflaee&dohpﬁ?&vld ) eme&&e cul ar
aspects, provided~herein are nucl eoti des conprising nucl eotid
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9Tk L LSSRSCLLLERLL Y IS L, 1 SOIRLLEER. A 1

pol ynucl eoti de descri bed herein encodes a heavy chain haV|ng the amno acid
sequence of SEQ ID NO 2. [0073] The p8Pynucl eotides can conprise nucl eoti de
sequences encodi ng a heavy chain



conprising the VH FRs and CDRs of anti bodi es descri bed herein (see, e.g.,
Tables 2 and 4) and further conprising a nutation in the hinge region that
reduces IwyGrosmrfidoi ng. [ 0074] Al so provi ded herein are poryusacizeatosgies
encodi ng an anti body heavy chain comprising SEQ ID NO 2, which are
optimzed, e.qg., by codo optim zation, replacenment wth heterol ogous
oFgnal o iindi car i EoEm e R SheOF ARG S BRI LGRS Al S0

provi defshaseaiiN KalReiPod ¥ U RO B AR h ARG 7181 28Ny Bk | f@PQ&ﬁrﬂdﬂ& by R the
conprising SEQ ID NO 1, which are optimzed, e.g., by codon/RNA
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el i m nati.on, of Jinstability. el nts. Methods to generate imzed
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the WMethadyte zenmaPEYNISX0aRLe 1oUedigeprslpatidss psrkneenHbdy escri bed i n,
e.g., Pat 5 . . 666 664: . 132; and
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Funct | SRR EHEAPYcHLY PrafiGE e U0 HERbdE: IR Ehise SETHRegs  on
of an apdIRe6dr heMBli OAME REd Ao ihingeRiIRRIBehphkAGTRNMeqhiiRERAE i at i ve
to the expression of an anti-PSG.-1 anti body encoded by pol ynucl eoti des

t hat hdbeligitchhsendophearyddin duntaheberdyr Such RERpuhglificaliennictiwds eguences can
be desi qﬁg Hﬁ.natgp.th%lpreferre codon usa %fin the.%ﬁsh cebL, €..d; E.
coli coloh LAY NEFCEAo e SaBRTHER LY SCHETFEF AT Wt i et pOSHTURINd B Ple
sequencRdpneRdiangbRmeant tHaadiesvh dianantibkdyrhdenipligdd antlegerrdicht bo g
fragment described herein can hybridize to an unoptim zed pol ynucl eoti de
sequencdonsd g VEELOBT ORI ARG laﬁqoaﬁeb\mndom@ra@r Flpaigaler icy@nPBi tedi ng

fragne Chi rein. . {:£d | P | | eoti de
sequenaEnaasaats ARl BRESLL TP ERRE e 1o APkt S R

f r agmerfor the satibdaydigheciedim by iheiadiiZelsy Headechdin gleas be,iwigene imionei,tathpns to an
unopti m zed polgnucleotide sg@uence encodi ng an,antibodg or an_anti body

der i vedeSrtetyRnEs- ABmAY I8¢ hdaent lebe <k leBdirripdhes immupaeigbuliseincfuding
enbodig§@p¢vﬁﬂm>'tinized nucl eoti de sequence encoding an antibody or an
ant i body éerlve anti gen-bi ndi ng fragnment described herein hybridi zes under
hi gh st[0T8Jencif,a dloneecomediniag e noclelcowet ersbdinp gemdicuhy bnfithidyas notravedatde.t i ons
to an ynoptim zed nucl eoti de sequence encodi ng .an anti bady or an anti body
deri ve UL IiSRHTE? REPR GO P rRNECHE SPBEgR REFER ReICI SRR R&fon I egar di ng
hybri dijzatifeB1cbansdtid R heRaMA Qgﬁﬂﬁeﬁﬁ‘e%%rﬂdb @fbned @fto r&lBable BloringRRERM _
Appl i cation Publication No. Ug 005/ 0048549 (e.g., paragraphs 72-73), which
i s i ncorsparaay eecthet eelhkipgwr eftbeerice in its entirety. [0076] The

pol ynu i de n be. obt ained, and,the nucl.eotide .sequence of the

ol ynudPEEl e DS PasP ittt B bR R REET SRR cot i de
sequencRscriRe heiecate lediyeiSolated and khipdicedaisingedn ddttiog&prbdeadien ge.f.r agnent s

described herein, and nodified versions of these antibodies or antibody
der i vedyantnggdigopielentisg rrobes i et @arblpef Hadvempe@tically taguelsichistls wel |
known i t i . i n . C rtigul ar am no
oi ds bl Betealy FouBHERERE bR, SRRANRKTORE £ REPDIPRCh 2 odes
t he antplixedyntorexpilessiantddooslywldeli aneebenatdnstretedbntogirsighrjotagirenkarySiciiosa

pol ynucl eoti de encodin WO 2012/ 174001PCT/ US2012/ 042068 t he anti body can
be asse&RBP ENS St eheFHSc ¥y (Pagint: RasTIAEIMYAES lvmiad) (8% Feltss Chinege hamter

descri QRQQJ (@ﬂ@)t Bl %y@%m@ Icebls_ ¢ ; inRlcPJELRN QUEFaldo gé‘tﬁ&ther%@e?f‘@dlfcgr

exanpl e, i'nvol ves the synthesis of overlapping ol i gonucl eoti des cont ai ni ng

por t i onsmofnoglvbukie guegic.goehtadihegyinthesiaoft antibdgieoor aidody ti¢ripedyandegen-ved

anti gen-bi.ndi.ng fra nt, annealjn d ligating of those oligonucleotides,
and th n%ﬂ%b? et e&%%ﬁh?@?b%%@%ﬂbligonucleotides by PCR Vari ous

met hods to generate synthetic genes fromoligonucl eotides are known in the

art. [0077]Alternatively, a polynucledtide encoding an anti body or an

anti body derived anti gen-binding fragnment described herein can be generated
fromnucleic acid froma suitable source (e.g., a hybridom) using nethods

well known in the art (e.g., PCR and other nol ecul ar cl oning nethods). For
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described herein can be readily isolated and sequenced usi ng conventi onal
procedures (e.g., by using oligonucleotide probes that are capabl e of

bi ndi ng swechfiywaiohy to nucl ei c aci ds encodi ng t he heavycan$20i2gio6ghai ns
of the antibodies). Once isolated, the DNA can be placed into expression
vectors, which are then transfected into prokaryotic or eukaryotic host
cells such as E. coli cells, yeast (Pichia, Saccharomyces) siman CCS

celI's, Chinggs h%@ell@‘éﬁﬂﬂl&%@)naﬁﬁ'ﬂ@re%‘&%tﬂﬂd‘ne’*‘s (NSO, insect or
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cell. [cﬁﬁﬁiﬂsﬁgmmmmgltuohmptib&m @rnndbodndeaived lamtdg;:ndﬂncang &npmbodyordar i ved
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or anti body .derived antlgen bi ndi ng fragnment codi ng sequences and

appr oprinatd ip et r Tiosi BRAPIRIRY Propariag at pebedy o AR piibogy greyed anfigaie

met hod r PN,
syntheﬁigﬂgéﬂﬁﬁmgﬁg{Egéﬁgghga@?gmﬂgéﬁgngﬁ%ggh %gtlo %?%F%gﬂgﬁgvided are
repIicahhemyaﬁuynsnmhmmﬁngnﬂgemcmmmgﬁmmmﬁﬂcsepmaaﬁgzmﬂd@ﬂnhgdmﬂmantibody

descri hed herejn, a heavy or i.n of an i b a heav ght
chain 3@?@8 L’&Bﬁﬁﬁ ‘ﬁelgt‘goavﬁ“ %‘lthg ogéfic/lpe%dt’ ﬂéﬁﬁrb?i’tn 95) Eﬁ/“r‘tné%Ft exgressm

ant i genzRioRA Jachihih 2 ANERYdy BB %Qéldénl:ésf’tl?%ﬁtﬁ&tiyada?ﬂ’v@&@ﬁtﬁgren vifdiR@fhiGhar, a
pronot er providing for expreSS|on in a manmalian cel Such vectors can

i ncl udecotling annﬁlne@tandeipp@@uetwd@neqrm1t¢nalgmtihl@nd@tm@tahmntméglgoalsoihtdae

antlbod see, Intern t.ion

J012/ 1 FHeB e e (T araiay e SR ey Y hbils. Sy Gaechnigssy s

Pat ent dﬂam Pivd 2ende4caminithd. aEs gll@lvﬁiedqmeph@fbtewt@t@@tmﬂ@ﬁiyn an be cl oned
into such a vector for expression of the entire heavy, the entlre | i ght
chai n, myelepidhsagnencerpnredinhamiifibedy dpicghed berainna hegmymr dighi duinelcanor s

i ncl ude, l g ds.. J &4/ DA 8 as TR G or BTN B Gy SRl BOIRRernBL 1 1 1 2
chr onDsONBS % 15K ression vector and ‘@ Ssion cont r ol
sequencasigal- Bmﬁﬁﬂgeffdgﬁd:nt @pbﬁb@dﬁﬁaﬂ itdod promdtér, Id}ﬁhrtl’@ﬂzir @pfdmotéﬁ’f}ﬁoﬁﬁﬁtgnbl nant
expreSS|on vector. may al so encode a signal tide that faC|I|tates

secr et ifohexgressioa 1%1ﬁtnil%‘éia§»haéltféi nSUfk 25%t%ts ﬁ@stm@éprﬁhemw eodfg peaueRrept i de may
be an | EWIQ0NRRIhL Tt ABRbE BERRiBRY RolRElIFTRLO0P umtafatanfp B1RQiéh

non- |nnunog ulin prot In or an artl |C|a pept 0082 e expre55|on
vector is transferred to a host cell by conventional techniques known in
the art (e.g. |iposone-nedi ated transfection, polycation-nediated
transfection, protoplast fusion, mcré?njections, calcium phosphate
precipitation, electroporation, transfer by viral vectors) and the
transfected cells are then cultured by conventional techniques to produce
an antlbody or an antlbody derlved antlgen blndlng fragnent descrlbed

1. . . L



wi th the appropriate nucl eotide codi ng sequences, express an anti body
nol ecul e or an anti body derived anti gen-binding fragment described herein
in situ. Wohese/iTmhude but are not limted to m croorgarCIs26100M06%
bacteria (e.g., E. coli and B. subtilis) transforned with reconbi nant

ant | body 0t A5 SBTEHERS BIVRHE 60) heArpLNoaNt LOM OB B b Egmont |

codi Ng RBGHUEHCES antlSRS lcak Be TlonePRES RAHAUL RS ,foﬂx%résa)sn bf afa%i&ﬁferfreqvw th

reconbi nant yeast expfession vectors containing antibody codi ng sequences
or ant ithodstirdghtadinant befbthdxintidé hepvly rad heht chendi Igprespuencwss includect cel |

systens_ i nf.ected with reconbi t. Virus.expressia ectors (e.qg.,. ..

meA T S R B AR T e e e B S T SIS

ant i genrHei éxgielgon KeIoRId ek Prbs$18n SQMAHS nceR ladd el de@ldl to DY TbAPBLIKIE wGth, gr een
al gae such as Chl anydononas reinhardtii) infected with reconbi nant virus
expr esshohosyeelt.drhs reeongpinang gripressi Gvectardiai dsagncade a ggmlpepiidsa®alo nosai ¢

Vi rus, r.tr AW - i ' r ' tors

(e o Hollyet AEARRERR A SnRERTH AN o3l ST EaBiREE0 LR EBE, “Cr 1 vea
ant i gerimbhundiglgufit 8ign%E pep ] a mgtesd ogaR peptideofrommamvatinmunoglobuBy ptoedis (e. g. ,
COS, CHO BHK, .MDCK, HEK 293, NSO, PER C6, VERO, CRL7030, HsS78Bst, HelLa,
and NI I-‘Prié‘iirﬁrtgé%“flé’PP‘F%?r boring reconbi nant expressi on constructs contai ning
pr oot qhggANd/ §he EARBARRNRAPLI ¥Rl f0M %ﬂsstszeﬂ%g%omenﬁaﬂn%ahﬁﬂlue@' s

(e.g., netallothionern pronoter, 1 mmunoglobulin pronoter, actin pronoter)

or fr orknowmmalthezart feig. lipesnfeemgdiatetl ansfdetnoy polysatlcatmegntedotesfectione vacci ni a

virus 7.5K fro ter,. CW, Siman Virys 40). O.her.regul atory. el emerf]ts for
expr es ABRPIAH EE}Q%’H?’G{‘?IEJe&%‘?qsscaé‘il%mﬁ’g‘%ﬁ@gﬁﬁ%{?’it%wns PO e st o
pol yA, BRMARL L &8s PindeRE |tr&inﬂéﬂté’c&el@'a&@ﬂh@@%ﬁlﬁﬁé&’by P adsRY t&hﬁiﬁﬂesﬁbgnm s of

i mmunoglobulin or other genes can be used. In another specific enbodinent,
eukar y arp@uce @h lagtibaslype @ ahtijodyalerived artigen ddrdinn iragment despBbedbasal. onal

ib d i.b h i d.f s i f ) i bod
a0t SRR 5 Do SR S LR SRSt B P

nmammal i alb6®) devived afiti @ -Kihding $iagMeAtdeSsriRd dedein, bEakdked té # conj uncti on
with a vector such as the major internediate early gene pronoter el enent

f r om hlwiolegewrsgampisyi Mesriay epbasiments foyshesipressoneh deyleshsinet anti bodi es
(Foecki - - , , ) :

bi of TechBTisS Vet HfbuiE DRt tly JATHAQRNEL ko Pbe B ernrd i g bt o
are pr aglidecexpyestioof dlel entity inla ogédblutin nidlecaless pedéthilel idodimentain t he
expressi gn of nucl eoti de sequences encodi.ng anti bodi es or antibod¥ derived
ant i gerfTHRONETSYS- RrhQghesHcoOn@Hs & Yestod CRBPEAS MRPBRUSIRAtsTasedine eIty bind to
o PSEL~ . . e ve oF 1 .

B oot o e B S e SRR BRI per
of exprtbasofodnypatiite embathimbets adbvesn tebenushy tveedibietead vabependiingvaspon t he use

intended for.the antibody nol ecul e bei .expressed. For . .

2012/ 1 PAOE PRSI RO USRI G EIoaY Y RAUP oL S ey ARNEPESISFinstich an

ant i body,ofentithefidE té@gsﬂyn siRfoeN BthdRY fregRedingidry ahd a9BRIM vestol Sorhrigipduced,
for the generation of pharmaceutical conpositions of an antibody nolecule
or an amadlyodicotide pnaedingrit lighte nhdin ntiameantihody deseribed boeioy sr araghentithareef t he
expression of high .|evels of fusion protein products th re,readil

purt £ o ecan Bl oy RBr2e enubEeRt Hdingl SrBodiita bdfho bR FR8kRY ve
chosen afisevectirduhptisiong pR1yexBleesd&d @itoding h@ai NGt EThnSRHBEME &S cribdd

nodi fies and processes the gene product 1n the specific fashion desired.
Such nod¥ren.Citifeeaeppthgreot,qing agegandthiosioellempsisercies Py vestorseBEIsHE P¥r oduct s
can be j r o J: i i.fferent host cells have
char act]deogglg1 g‘fg feg{?%en%&é)%@ i%fllfgg& P%dé[ﬁgfn%mrrégﬁ gfa‘?%gb%ao%%‘%f ansl ati onal

pr oces 0083]and Amedliety afdiok ek ppdssiphoeetonsysaints @eare udtioetlotexpredAppitihody at e cel |
lines or host cells can be chosen tg ensure the correct. nodification and
pr ocessTHEEDES UHBUPHNETGHOH B P RKPE B38E7 P85 L RPS NEIRH, (SEuk&r 0Pi ¢ host
celI's vhiGNBOS 865515 st O Pl NBREBONEHY. SAEh REPREpreRIQFEIRINY Of the
primary transcript, glycosylation, and phosphorylation of the gene product
can be represtnt Selodlesrbyrwhidhahe bmBng sgubsces nCintrtest bat bapw@dngd dndni t ed t o CHO,
VERO, B Hel a, , , HEK 293 N H 3T3, 38, BT483, Hs578T,  HTB2,
BT20 arfggéﬁﬂ‘?‘fi}t@%%?(é& ‘?ﬁ%ﬁéﬁlﬁﬁ%ﬁ“g@s&@@ ?%EVY’%IP]E‘?“ FordRsiraBgdEtnousl y
produce any i munogl obulin chains), CRL7030 and HsS78Bst cells. In certain
enmbodi ments, antibodi es or antibody dé?ived antigen-binding fragnents
descri bed herein are produced in mamualian cells, such as CHO cells.

[ 0086] For | ong-term high-yield production of reconbi nant anti bodi es or
anti body derived antigen-binding fragments, stable expression is preferred.

o o o T S M o,



[ 0088] The expression | evels of an anti body nol ecul e or an anti body derived
antigen- binding fragnent can be increased by vector anplification (for a
revi ew, swo :Bebhbiitovgt on and Hentschel, The use of vector Chhased20mogene
anplification for the expression of cloned genes in manmmalian cells in DNA
cloning,. Vol. 3 (Academ c.Press, New York, 1987))..Wen rker in the
vect or gwg&s ﬁPB‘S?ﬁiP_%@éli“ﬁlﬁo_ UGt arengrY EREY %Q‘Ht%@ glﬁfﬁ%@ﬁ! BM'ndi ng

fr agment,ibhedypdmivel hARdR bihdak 8aRechitcbOfoci@¥R)in BF sidn MR REIURE BREHE nbt
culture of Host cell will increase the nunber of copies of the marker gene.
Si nce tlhiteahtpiniticodansgisouch as ectwiai (atge d. wpk hnd Resudnitiy)doadyfoomedinithbody

derived_ant.i.gen-bi ndi f nt roducti of the antibody or the
ant 1 bod§-der TR d ereRBRE DRAGIRHY VAR S T A8 PRTURtE! (S ouse et

al ., 1%Bataidykd antBRUY colh®kequdndB 6 antikAG UMbl femtn baldinC/iiént coding
co-transfected with two or nore expression vectors described herein, the
first vegudecsehedsting askavyyetfal whde tiapegarpesl vk prooadingntytase second
vect or ' [ . ¢hai.h. LVe . de. - n
cont ai 1P aenrT sftols P sEE,LiE: BRWHREPLE Aol Seh SREHPERIERD,
suf fi cifeinedXprdiss seqnemkes;ageycdlng stehghiifectbaimith dmbinant virus expression

2012/ 174001PCT/ US2012/ 042068, pol ypepti des. The host cells can be .

co- t r anSFOET @ RREHO¥IEY SPRAIBEBRELY BrdifghieaugRres P Ao dE daiH wlsng gen-
vect or Sy Jd: [ a sl C i ch encodes,
and isq%%%ggﬁgbﬁ%hgﬁgﬁlég ﬁ%?a%g%hp gg?éggﬁggﬁT%ﬁ?P%ﬁgfﬁggggypeptides. The
codi ng Gdguedieesiab ovinkdveril) eafeytedmdthl regimbichaivines egnesomprectes @EQNA or

genomi ¢ DNA. The expr.essj ect or can .be no istronic or nulticistronic.
o ox PN oW TR Y Rt A drEree SETHE Ciat MG oL Eers PE8 | n ¢ he
fol | owi pehrsifgft pfshii @ BRr&dsiond eBRAYV Y. &£ MBi plasaiid Pebnditih P astibsdg eedinged herein),

and a light chain of an antibody described herein. In such”an eXpression
vect or ,sequraces aratbogit dastyed intigenibindiag fregmant dodingrseqeancesy ot mempradiaot er

. egBIaHT e Eahy G- SN TSmH B CORre it VAC bt VERD: GAGACKChrm t he

l'i ght aig78BS@AFche Y NI EdHERED reB&E BiABhtSIXpreSsifn coldyrua® | RES.
[0091] I n sonme enbodi nents, the antibody nol ecul es or anti body derived

ant i gerfonigiag AYNTatey ARt pserdaacass deriied dropy thegeneine aAmamaaties celisdielss for a
peri od ' Mff1C . | .Qwy: L gh ' ules in
Phe nostoaldfEnaerdaherihyBtoBitl fonthdiy iRl 850N Horl BRoIRIR

manmal ivafiseslelgs , thd adenexiauihe prom&ide) thel dcgininvisey USK fpi@totee IMVOSinhian

chem cally defined nmedia. I n some enbodi ments, the anti body nol ecul es or
ant i bodyéetd)vatheniserGEny sleAsnidor airsiondn sHeYRIcHel? 8 FOPBRFRAHI®YI t ur e
medi um p ; i AL cel |
st oo PR e ROt BAAETRI 8 ey g SRR By o D B e an
ant i body imoluaoglobulor orasthéripedys cherbewsel. aimtangther kpendicregnfodageredukdesoci bed

herein has been prodyced by.rec i ngnt expression, it can be purified by
iy etHS RGN (BRIt BuleCATEia BB SRy iSOG BBER Hemol ecul e,
for exappd for thYe PR sSRBP AR aRB6dy Ylesbribed ABreBXSNARYE-bRlfdeN donenPBckdogul ar 'y
by affinity for the specific anfigen after Protern A, and sizing colum

chr omatksyeaphply, memntatipg ogjkstsuenas dhpéserhantsicaiovay (GHIDicells, ipregipsdtioat i on,

filtrati.on, revers ase .HPL or. by any ot her stapdard.techni que for the

puri 11 it s SRS AR IR piie @l ke dffy R AREERA G

bi ol ogiairhapaRSituy & JreERafiA &HPRssh syhiemTol atbbeiss (Foetkige: off,nesartdteodi es

or antibody derived antigen-bindin @fagnents descri bed herein can be fused
Eﬁgé

t o het ebolWgarsCodictipépt i B0sBY ogy32ac N sertaineepadimptatanghodipp093] | n

speci fi i , i ibo j i i ndi ng
T F ager - GEeT PR prfcArt) PR ol FRSUERr it SR St AR
parti cuxaressioioflhwaddsiitide dequreapareatodimg axitibadieant afxtaddy deriesd awigebothdirgder i ved
anti gen-bi ndi ng fragnent described herein is substantially free of cellular
mat er i arAEHBE sm?%@ﬁw whighdmgruneprssifically pinddppdod-1 ?ﬂé@ewegulawd

2012/ 1H40DIRCTLER2 Db 42008 cibRIFHAGR: o HRSE %&H@J pr¥mblege of cellular

mat eri al™ 1 ncludes preparations of an anti bo or ‘an anti body derived

ant i gerd0034di nén Hacagimb sitstanms, ahimibet dfexaressibodgctors cambe adranbgdyustier i ved
antigen-binding fragnent, is separated fromcellu] ar, conponents of the cells
o v BFer Copr s BERR dbe S R OR iR Db iPoatlsEte SRR RE A EPbody or
anti body derived antigen-binding fragnent is reconbinantly produced, it is
al so generally substantially free of -éfitture nmedium i.e., culture medium
represents | ess than about 20% 10% 2% 1% 0.5% or 0.1% of the vol une of
the protein preparation. Wen the anti body or the antibody derived
antigen-binding fragment is produced by chem cal synthesis, it is generally

o, 4= o e - - o o



6. 4Phar maceuti cal Conpositions [0094] Provi ded herein are conpositions,

phar maceuti cal conpositions, conprising an anti body or an anti body derived
anti gen- bwodorg7seoagnent described herein. In particul aPCagseei2942068
conpositions descrlbed herein can be for in vitro, in VIVO or ex vivo

uses. S nbodi nent s prOV|d d herein ceutical.

conposi etXF“ES‘E iﬁr %fgq‘éﬂ’i‘tlé}h?ﬁ 6y i 61?5%‘?@' i°b84 9“%\?18HV Wé&‘ﬁ bl ng
frag ”?rﬁfagﬁj&%?fs'tg 8¢ Rf’lﬁiﬁl@éd‘ f@He BeRPAITRE PHAINERELYcaPERRIIARING of & Arkt®odPr
exci pi ent. [0095] Therapeutic conpositions containing an anti body or an
antibodyOMeﬂcvedlaﬁﬁpgediEﬁmdhgglbm@g@éﬁ@npm0wrded\Wededmandm be prepared

f t b tib h t he d i ty with
opt i ondrorRySY of bish el 480 PRit PRPY il BRI B B b g bl
(Rem nqbess]s Phaidweay biheslcePeirgineas bé &@&@h WHRGKm DAt S the REpfetsion &othE ON,

PA; Rem ngton: The Sci ence and Practice of Phar macy, 21st ed (2006)

Li ppi ndbtertegysequcasns. & pdikiphand rsaqcetsmﬁhegeuvmrodqchmhe spesifin 8shipyophi | i zed

f |

e abt | e e e AERLT RO A8 AFEFRI RS IRE LEEBTB RN ERPre 0

enpl oyédthpoantt fondk tgetibhbof EHeEprGtHﬁlh DBisfepnoB¢sn a¢les, havk that&@erisedind Rp&iifi¢ at e
dehydrate, and aqther or%anlc aci ds; and/or, non-ionic surfactants such as

TVEENT B RRIRONF S P53, ?19%9W§P@ﬁessgng¢@6|mq4ﬂ”eeﬁon[o DY IELMSOEET ons, such
as tho r i r t ound
(For oemiar Brdtfe 9&“&“%%? R U S N L U e
necessainy praresdifeofae foreigh protemdixpeessedn Toahisgnty @dbgdtic hosteell whmh

enbodi nents, forpul atiqns c rise an antib ar an anti bod i ved
O B A TR St e i A ek S

W th copplp@BRRbANIMiRCI it fdreprédiRt cithadRbd 29VET B8hthafhil 8BS c@RGhcIalbBG: Such
nol ecul es are suitably present in conbination in anounts that are effective

for t herpoetdosited tatdide¥ERB B dindt.&; OJrMBXIN, i8dy 285, Nt Body 1dri ved

ant i gens.bj cri n_can be.co one, or nore
other THEROEaTT ST BB B, Rt PR SR BT Ml 8Pt o e
pati entenaegdnehély peIdudé h} inaReILEdAliAChAIRs)S ERIFOGE) arldGDFTRBREe0ONROSI ti ONns
to be used for In vivo adm nistration can be sterile. This is readily
acconplacsma¢mipdiments. antibadiesargngbodyedegived ntigenttinding fragmegh dereibecanes.
0098] | a jconposi tions provided herein
Eonta}%ﬂ?ﬁggg rb%FQEBf §¥$ﬁﬂﬁf§g %%%Unggﬁgﬁgan gﬁtlbody orpan ant i body
der|veq0mnﬂ|geﬁobbngnmgLhﬁ@@ﬁéﬁ@n@hﬁﬂbﬂeﬂmhambhmntamMo@piommﬁﬂb&yone or

nore additional prophylactic or therapeuti ¢ agents, in a pharmaceutically
accept &lsriged atigery rbln%%&ﬁa%iﬁ%tﬁé@@lﬂ GXPEISSIOB ﬁﬁ)léf§fe€1ie€n§°1é‘?’@ﬁtpé%fr%ﬁmmﬁh%nhe
preventd.Anina0dhRh stbRALFRL 1R e}n@lbgdiys%fé%ﬁle% gl a%%@é?y H'aﬁﬁ%nhﬁﬁgﬂng such
as psoriasts, oOr one or nore t he Serpt ons thereo The
"t her arfelgtmematdrybeednfgercmede Ratheu titah usmfexpresoon hect@nwinnth ¢ongin malsmfgmsand
suffici nt fto vent or treat As use erein, the term"treat™
Lt ean ot opieRiBL Ffigensian e g fufed SRR TATonBrtsd N et v mena
benef i Cdoﬁ{ropélergeﬁg (&4, Slohidhegadnhh ! staqﬁdihces %‘dﬁ’dc gﬁome&ﬂﬁum&g sease.
Beneficial or desired clinical results include, but are not linited to,
al | evi aiqlwde@ylatsqrrmteem) dhert ra¢ls¢taﬂe1ntrnaelferefpéwfmefthfmnsreé@@onsxfalm | | zed
(i.e., eni n of .. di seas slomﬁn i seas.
br ogr <9 BRREPh S R AN S ar pRERREr S5 LGRS st SR8 e s on
(whet heind it drakwRéhell @b alsélectwf&ehétﬁﬁ Ted Q&Iéc@eiﬂl@m@ﬂ(eﬂﬂﬁﬁé eoatblifnt plhsart ment

can al so nean prolongi ng survival as conpared to expected survival if not
r ecei vigegfery aistaper to tho sdotion apdaleis ?f&]élto staPhyi leﬁegramhf: abys@iq o their

?d m ni (:E[l{‘(ﬁltlés%ﬂl of %{g]é Pé?f’ Bg a0 AL %ﬁ&%}{ecﬂﬁﬁd ér%&u&{btnl A ’htnﬁé Ni;09
ragnent provi ere |nc e any such carrier nown to ose skilled
i n the ma¢thod oanbeeivsmag@hhle bfte‘sed foeengirtett @il lates ikeh axdpreas erinsibodyt i on. I n one

enbodi nent, an antlbodr or. an antlbqgﬁ derived anti gen- blndlnq fragnent is

f or mul dPelacylaphthe gantibasiveesned arftesnthinding Bﬁeﬁe}taﬁp%eng%&qﬁi s lesFin e

sol uti iQWlﬂ
addltlg%%mgﬁm§%$?%g§ﬂ9g§m%%{fﬁéﬁ%gggaﬁg}|ved éﬁﬁﬁgiﬁﬁgPﬁkgggggéjgﬁ%nt

descr i bedirdvdyevith thaantedyonsteddt.ed as t he sol e pharnmaceutically active
ingredient in the conposition or can be conbined with other active

i ngredi ents (such as one or nore other prophylactic or therapeutic agents).
WD 2012/ 174001PCT/ US2012/ 042068



[00101] In the conpositions, an antibody or an antibody derived

anti gen-bi nding fragnent provided herein is mxed with a suitable

phar macewpcai2/icaoni er. The concentrations of the anti bedy/useoaniiob®dy
derived antigen-binding fragnment in the conpositions can, for exanple, be

effecti or delivery_ of an anount, on adm ni stration, that prevents
and/or[ﬁ&%éts HNLRsT Qe selentiogs¥uEay cafe W?géadﬁgwgﬁﬂtTﬁqﬁmﬁgéﬂ”gﬂfIannatory
di sor defe}pR ki8R RN ﬂl?ll%'icﬁfgé kmhééqiagéler!enazgngmmﬁlmzr;),, the conpositions

are formul ated for single dosage adm nistration. To formulate a
conposihtypoxgnthiheguaring ivhosphagbosylrapsfecmodayhdlska &b zybaliskie 1992% e Nded,

di spersged .o .0 . m xed i.n selected carrier at an ef IV
concencia Ssi URGHAAE i adehils PudPhiB FRARTENT (Paalla ol SR o e
Synpt O R 'B) @B &N Rl @bl L0AGR] hip-GRhabAiRIAFEPEEBiclANARD] dnbiatkyabdlitean

ant i body derived antigen-binding fragnent provided herein is included in

t he phdfvisferagtdas ke mwdg@db@bw selgetionetor ithe faHowinzetenesy edidimydveh eufdrs ci ent
to exerg.. ' | W fu [ 205, it h m ninmal
o negirnail b AROMK T dibREL L PG Sagt Aedd S B RENT PP Bt 4.

t her apel9gil cRibt yNaf. iAral | ke, TOATENBLAY; igpn whidh dvafdetsismnte @puphesdld y by
testing the conpounds in in_vi in.Vvivo systens us”gglroutine nmet hods

d
b t IRy HEE Gietes 181 oPoer 3t ASSdIS A TB T T Ao, ¥ DR oI e

concent i i Nty k \Y; ant = bi.adli nt in
£ aich R t8ftheﬁd?1g1'€)1§%g¥0s?de @Ullsl?wanﬁexkfid, 13%,1, gidgtge,mpﬁ% Eg 0ROTEIS RUNERT

t he pharnaceutica sition wll depen : hysi cochem cal
char act1®9BsAnic Reof Phdrmaeoit Thradyl. 82:57he9@vulbigaty, 1868.i Sodchcad60:§26+9B2 nwhidng
fragnent, the sgge s ul e, and_anount__adm ni re S I ot her
f actor Sigaand dndrous 19 cke kv B ereetay o FloBRafo et aE et P oal
conposi {1 HNSs-2i 1%) 2R eFo, WHRAUINRI resRiA¥E Benyarélasan esfferfd Oy absgat 0. 001
myg to about 100 ng of "anti body or anti body dérived antigen-binding fragnment
per ki |G@eneats 16H7). biigthode cohmopbrkngawn, in PaartreicieaembiahntddN Agechnalagyfcan he can
be prepared.to provide from about 0.001 to_about 1 nd/.or
conbi ndpr iR b Wi PEsrEL s o HeteCaRE D rboRss GBeHR Bror m
In a spgembieCiARQBENRRY. (cdHeCanthtradicolk irMJlkaty Bigb weJehIaWﬂegﬁ@a- bi ndi ng
e

fragment is fornulated at a concentration of 40 ng/nL. [00106] ant i body
or the Sosi WEAYIURT Kuiegler fieng dransien andiExpressions Ay Leboratpey Mamiahi Sedte at

once, a N i I i ni stered
ar 1t Aoy Ny oRophy AP LR B DIEPEY, BR8Pt BB Y 3t on
of tr edirent Gesetias,flohe Witsy LISohseN Yl BaseCdberth-Gargarerdéstygdibgdvbler ei n

bei ng treated and can be determ ned enpirica]lﬁ-using_knomn testing

pr ot ocdti8l dPUdy WBieh RE P APP B DYOIR{SIENCE DS IHIN their GhIFYCSY: est data. It is to
be not at i 1 t he
severi tq 90%%3 t hgﬁgi&gﬂgg%g}nolr ?gfg%d%(r%?%e gl\es?égﬁﬁz)\gﬁg? relgg(ﬁ?’tdéﬁg&% %{)ﬂt enf urt her
under stlooding fragmémrcanby ipacased by sectaubp@dicatiapda £ revieho segBebbaggtoemsd can be

adj ust over, time accordi to the individual .need WO,
o157 1 et he b e oramsebon B A sSUSh A SralSURR ObFlopHbEsdEs son
adm ni sh efdnilHalh CHPEI BNA d6nihPev AT Résfchdd PREs, Mew VB 0PI WHRAS -

[00107] The pharmaceutical conpositions are provided for admnistration to
humans maardednithmyestarsysipintexgessige aftdogs or guidtedssledvest dntigephimdiger al

sol utiqns _or.. suspensions cont.aini sui.t.abl e quantities of.,an anti.nody or
2 ant o eBATRERRLRT PeEAR M B RYeRrabBNE SRR bl e boay
or the iafitadaByndebdroedopns bBe nhikiadiobge. f Siag BB mipified Feg@itEis abdoedidaent ,
formul ated and adm ni stered in unit-gosa e forms or nmultiple-dosage forns.
Uni t - dokigh thg airibedy Qisetberbrdarived antiges-higdipg {ragmeant apnegipsequstian ghihes sui t abl e
for hu i i : i ndi v : i in the
art. | EapeRR AR By Bl ot R A e W B e BE (R o

t he antlidddylot&lellvBiblah2den- bi ndi ng fragnent sufficient to produce the
desired 6 erapeutic effect, in association with the required pharnaceuti cal
carri erl00%Hni cilhe Best gell cnbe coptranictes with (e oL BBSEXPESHEN VAEPIFESAIREOUl es
and sYIHAgfshe MU LedOSRb@IE nEaR b A Ak 35@;)@91&@%& HRCLb ORBveRtormul ti pl es
thereof. Amultiple-dose formis a pluralit dentical unit-dosage forns
packagedcodinga ightgtheincdenivad pelypemidee Thd hwoivettersedn contsingdaygiatledlearabte- dose

form Examples of nultiple-dgse fo i.hcl ude vials,..or bottl f. pints or
ol | ond" SBHeR sPleaft g Bk G et b et ERta P or vy b ET sfifiep o o
not segregated in packaging. [00108] In certain enbodi nents, an anti body or
an antibody derived antigen-binding f2@gnment described herein are in a

| i qui d pharnaceutical conposition. Liquid pharnmaceutically adm nistrable
conpositions can, for exanple, be prepared by dissolving, dispersing, or

ot herwi se m xing an anti body described herein in a carrier, such as, for

o o . - o o




[00116] In a specific enbodi ment, a pharnmaceutical preparation conprises
sodiumcitrate, sodiumchloride, citric acid, polysorbate 80, and water. In
a speci fiwoenzadiseeent, a WO 2012/ 174001PCT/ US2012/ 0420@8Talsarnmem™os i cal
preparation conprises sodiumcitrate, sodiun1ch|oride, and citric acid. In

a speC|f odi harnaceutl p tion conprises 9.1 nM sodi um
citrat é) % M?ﬁ%ﬂ?&aﬂ RO 531 th€§ ‘ﬁﬁ@ﬁéﬁ% AREPRY: °¥ cAVEBEBIF ¢
embodi N&Ptessign PEAGRBCEUt i cal preparation conprises an antibody or conjugate
descri bed herein at a concentration of 0.267 mM In a specific enbodi nent,
a phar @Yt i céllteplraép@hs’,aat $imgiecfo¢tptr¢a$1és IBecBW@icglemcmjmi@tapahb@f 8 766 g/ L

sodlunlchlorld orba

cpect TP huhRe S o R el RLe P foesp st SRE cEmprrest! s BEhD sty “or
an ant ilpaeyhAey davedmpritd BONAMEhE8id DRANErHe eetpﬁa@mblbe@l:t&%aﬁlbe at a
concentration of 40 g/L. Preferably, the foregoing pharmaceuti cal

pr epar aﬂ@@ﬁsstran@ oaitrmgwar@lc [ D@ ex7Mplena bichdionErisigsd sonsfriet can

h h

G R S A RS

m Xt ur emd alfg(hycmmoﬁirsmibedy geseriséd hartiad lamebhfaraxpteatied vasos cHel ds or gels.
[00118] The |yophilized powder is prﬁﬁared by di ssol ving an anti body
provi dé&ﬁnﬁ@wéioa of pathchaips cabbeddyinintie pramygmyhersas tiertenslation plgthe

l'yophi 'rhﬁﬁ%.e O a@{ Wa?;%h&ih'ch be Egﬁaﬁﬁmééféﬂgerﬁ% Rk Lhaffinf: ttﬁé ent whi ch

i mproves t or ot glca conponent o e powder or
r econsttransiagon siothamRNA fpme ﬂmrl@ht thaamrcdhiee poader-indEpenidpitendchatikiat e.gan be
used i cIu but are not limted to, dextrose, sorbital, fructose, corn
syrup, 0 , glycerin, glucose, sucrose or other suitable agent. The

sol vent[oggqr] al apsndAbdiReYfhe ﬁntlb%ﬁ‘{‘ AScufdstdr @h§bodyMLVE tigeR assi um
phosphate or other such buffer known to those of skill in theart at, in

one enﬂmﬁmgﬁtagmarn@alte meduced by thulmgotbehg@m:ﬁllsfoe piperod pf imasifbiicof tor he

Phone gotslor FIER Expits i B Bt e os e R P e Rab b Ry F e

embodi rfﬁdSlEculéshzﬁ‘e egsddstd ﬂgmaﬁlmuﬂaﬁ) BelW, Fdr eREMPRARICIHO BEH ih RE@MLrad Melii@r
| yophilization. Each vial wl]l contain a singl e dosage or multiple dosages

of the ¥dmpemeallyrdrdineg sdia. | Ebwnmﬁmdn@@ﬁs the antihody mpkerates o5 prigndyat e
condi ti e r
Reconsf%?ég%%#&%Fqﬁﬁﬁ%gﬁygﬂﬁn?F%gg Ve g%ﬁﬁﬁﬁﬁ%ag éﬁe %gg%%?g%Fan provi des
a for mpodypeptidd @rit tsebd mcmrcﬁirﬁr@ﬁalhe lad;rrwll Bhated iif dor.exbipler d@es’sdd wididuon, t he
| yophilized powder is added to sterile water or other suitable carrier. The
pre0|5@‘§ﬁﬁﬂﬁysﬂ@ﬁ%nds upon the sel ected conpound. Such anount can be

enpi ri E&hD&ibofly MUASLAPGUNiGodRINRAS ahORh2ARdiAR HaBRghEs and
antibogﬁb%ﬂr gﬁ’antﬁgéﬁ ?h I ng frag]n%(ﬁb ﬁgsgrQ%%’ ﬁ ﬁgFRQare useful for
treati rdgsdﬂ:sdﬂldenrshart@empmeiasalsbmsmbmamcbwdshomnt czandandlrl(ﬁed bwhoye or in
part) b ease roliferation and/ ar nunbers of act ted T

el i EehOE kbR Rl BCae O UGB YV e (K5612PBabbes
number Schﬁfmﬁ%ﬂaﬁl%t &% Tiofekdranfo Léﬁ‘ﬁn{yn pmamrahy bl raftnmy%a{h% sgéaﬁ@ﬁlmg‘gequal S

not having the partlcular di sorder or disease. Such’di seases and sorders
are knower Pmt@né\ gkd bizing dotnmhehramptograpbah coeritieeden. difieranty selnbilief, ski | |
in the art cific e od| ntlbo es.and anti body rived

ant i gerPr%Cl%laauon ﬂ%%gon roer%"el’s er gggbh‘élfb Har eeruséae i Py ti%ng an

i nf | anpriigicytich @fqﬁstem@ lto Bba I WBktantlallydidenopeiagiaf@ Blolodibalyl detiv@mmat ory
di sease i s an autoi mmune di sease. In a specific enbodi nent, the

i nf | anTaeRF3LioRs 9B anQIecudess b, the ap%‘zﬂdil%mrﬁntﬂmdacﬂ@m%@%tigamb@dl@&or| atic

arthritd
aponcy! TEPEPEETTEH AR Pl be Bued BT SRR MLANNKCH Geliore oy
can be guri€iebtdsh. usi ng the antibodi es and antibody derived antigen-bindi ng

fragnenbé?descrlbed herein. include psoriasis, Crohn's disease, ankyl osing

spondy!l aft terific mboaimands AR aphRasrer g gntbqdyiderived antigsaminding heunmt oi d
arthri tﬂa%meﬂ?&&@ﬁﬁéd‘ﬁér&h%s 1s@ﬂ%drb§?ﬁhﬁ£d CF&! etngnhfe' a Qh@tﬁ%t &ﬁbd@h&ﬁtt S,
mul ti pl e scl erosis, encephal onyel nyast heni a gr VIS systemc iupus

er yt hermatmsat®n Cdmn@nnbndyeartahpnob@ﬂﬁdeswe@l entreghittinding fmglhudldag:rdled peein

dernatltl c s dermat i ogren's dro ht ho ul cer,
e iR Y GRE PaR e Hebsh it s hETett it PR BB Posmt or y
bowel dlseases ul cerative colltls asthma, allergic asthma, cutaneous

| upus erythenatosus, scl er oder ma, vag?ﬁrtls proctitis, drug eruptions,

| eprosy reversal reactions, erythema nodosum | eprosum autoi mmune uveitis,

al l ergi c encephal onyelitis, acute necrotizing henorrhagi c encephal opat hy,
|d|opath|c bllateral progre55|ve sensorlneural heari ng Ioss aplastic

o e o e - Y T I T L L



subject in need thereof a therapeutically effective amount of an anti body
or an anti body derived antigen-binding fragnent described herein. In

speci fi c woodirmenwtls, the anti body adm nistered to treaPCa/us2aiaNd®6S Or

di sease described herein is 15A7H. [00124] In one enbodi nent, "treatnent"
or "treating" _a,disorder or. disorder refers to an anmelioration of a disease
or dis PRguEe GibgpI ALY feecﬂfégfé‘?sl%lé‘ﬁﬁfl% NyRRs PR HiSP R BF an M@aﬂ%%@}

enbodi NRfRbedy ddrRRl ARMen-hding F@gkbMAdn WRERHhS ah@ ¥y ATR! deibaly a8t at | east
one neasur abl e physi cal paraneter associated with a di sease or disorder,

not necwsgen-bindingifsagareni blsepdryted ensedbjube compongngt ofghocdlsrirambdeihnent |
"treatnent" ,or "treati " refer o ilnhibiting t rogr essi.on of. di sease
or ar sardised SEreetapisheprofics! Swhdh heGhiddvS s iR ER Riufp FHindhad

Synpt orfragdinsisebQghtiaddily, prédiged, iSisalol deaatil 9 Buttan@aPist 68¢ulRas MBBILAY,, OF
both. [00125] In specific enbodinents, the treatnent nethods descri bed

her ei n igr Syltaie mpeshium iepressatsdess shanorborh) b otk i . 168 A-h&. pr O dFedfghon,
severity, at | f aGh ~or, di j nerein. In
R L S S TR o e
one or bifdigg SygMERTS peduceddysadieadal Oynthksie fidegelrsadlyi dabstameilgifree f00126] | n

a particular_ enbodi nent, a nethaod for treating a disorder or disease

descr i FOEMifS} RICAUISYS T QBT eRFdnigd!s.|igadtis sprRaratedyomighpical PrsGrses oFHET of t he
foll ow : m i i t he Lica tihve
hbunt. el hiSh Mint SvaLH Il SRR o ik R AL ol preER Y

descr i bédhdertibody of thy ahtisodyeltuieed antigen-bambhg taghemhaod lebhehas ebarni30%, of t he

di sord r di e and/ or one.or.nmpre s tons associated therewith; (ii)
2 T educkror o SEnEly e e g L P B e o) R B a0t apd WHERCY e

di sor dejt i@eredi FERS Mitiboll| ddritdanRE &Y BT Rndnh6r inesl " ence of the di sorder
or disease; (iv) the regression of the disorder or disease and/or one or

nore synptons associated therewith; (v) a reduction in hospitalization of a
educt i on italization length; (vii) the increase

subj ect; (vi),the,r i-n_hos

in the survﬁ%ﬁl 3?“5“?ﬁ5?%%?§9’ (Fﬁy“§he i nhi bition of the progression of
the di r or _di se.and/ or one or re s ons_associ ated. t herew t h;
(%) "t OOEH an Rk R i A B naR oS P B bR e RE PSP 2ot her

t her apyantib¥dy & dne@ksbdyoderfed @hiigin@hdiap fAbmeheddésRadRreifr ndiseass; (xi) a
reduction in nortality; (xii) a decrease In hospitalization rate; (xiii)

t he pr eappaety, 6pMpPsitions dgecrdied hareit canrbedas et vie, isnéoop! qipiie wsghaploypscific

associ gt ' the .di sorder o | seas: AR Lent

o event i, RGOS CburafaTEy oRBhSLhe Or BRI BN REY S et i on
or par tanéibodyndiriviedl hotigedfbihdigg Grag@kntaleschbealhepiremid ophdrivacaitisailyder or

di sease. WD 2012/ 174001PCT/ US2012/ 042068 [00128] In a specific enbodi nent,
the di SEeZG cHTisRIFEFiPi§at ed i n accordance with the methods descri bed
her ei n SOr irasi I : : : y a key
ol o 1 foR° DL rRGaBeurieolrbp AERAL ko B i Bh by WP Ini bR RAXEEABERY, Do
for tr datdingfripgmentgsowdabinpeinses badrapaitedtfer dtorggd by misiap tlectntibodynkedng her eof

a therapeytically effective_ anpunt of ap antibody an.anti body derived
At i gerDERTHEAGCH P aBhNL OLCHISEH ARSI S S R PBRYI: ront
@ TN 1er AR Ol AL ANDOONI IR EXIHRL QD EQlo IOV 251 S

conprises adm nistering to a subject 1n need thereof erapeutically
ef f ect iRemiagwonTho$cienceant i pmacy, i2hetcbyl. OO Veighpanatit yeiblidmndi ng

fragment,. described h fﬁ. ot 0 ri spri as i nclude, but .are not

[ 't eV PGy mUg) G R B beRP T oty i ed pat ches
of ski Mccep@ble cafifdd, BEcipRAtsSoOMatikidhs ard mpn@kichto rédiFeis dt K idBsageNsldudi ng
pustul es, 1tching skin, thickened, pitted or ridged nail, swollen and stiff

j oi nt s.coporatpny enplayadyand welvddibrEnis sughs Riiosphaie ctirateisedpaetitrate eat ed in
accor dangey et Ihd e MEE0CSAES8IAPRS N LML AR RS, PROFENSL . Pl aque
psoriasis’or psoriasis®vulgarr’s is e nost conmon formof psorfiais and is
char actEITRON IO shagadyeth et oadl €PEGY.al sed eryt hemat ous skin pl aques
covered by silvery scale. There is a predilection of the lesions to involve
the extl@f8r sGPrestony Seeasdiase detdrived hetefle can HpREYEHAIMAP RN 048R t he
scal p. i I.S WeTs] i ndj A i gnif i.cant
B e B L
nunbers of dilated vessels, and a substantial thickening of the epiderms
wi th disordered differentiation of keratinocytes and hyperkeratosis.
Approxi mately one third of patients we®h plaque psoriasis are categorized
as having noderate or severe di sease and are consequently candi dates for

t herapy beyond just topical treatnment. [00130] In a specific enbodi nent, a
met hod for treating plaque psoriasis conprises admnistering to a subject

o o . B Y o o




[ 00135] I n another enbodinent, the disease or disorder treated in
accordance with the nethods described herein is erythoderm c psoriasis. In
a speci fiwoentadisesent, a nethod for treating erythoder nmPCTASRI2M$1068
conprises adm nistering to a subject in need thereof a therapeutically

ef fective amount of an antibody or. an anti bod der| ant i gen- bi.ndi ng
fragrrer{’cec?)“é%ré#?rb%‘a PRZCR aﬁmdF%Ué‘hg?lH%Fe%tﬁé F ' ‘ﬁ%‘ﬁlﬁ fg IR

descri Reehpigt & BndfRky R &Y 8RHIAY defiv@RltieOf-BlidMe @SNk pPRiRITEM e Of
erythoderm c psoriasis conprisés admniStering to a sugject i n need thereof
a t her apewr rrmact h@,nvefcbempumé valﬂnmmPlomelaaryaaﬂlwiﬁmdshaodo aot aiveisblyayfeder i ved

antlgen i a ns _of erythoder

peor | adidh e tatsh ABTF s o P R p oIS TR o e i 85 ok

r ednes Sopihe pfposKinterded. Foceahpltdianan@odyerlagibddy @heed sntigeab@iind han
smal | er flakes. The reddeni ng and shedding of the skin are often
acconpdiganpyessabesd kergin cpn gy cernbinpdivith one gF morxetbes thejapegis aggnfg. Such
fluctuat 0 r e di sease or
ai sor daprEsdtian S AT Ro R ph PR SRR Ry or 4T 1
rheunatseqeknas.t hritis. In a specific enbodiment, a nmethod for treating
rheumat i d arthritis conprises adnm nistering to a subject in need thereof a

t her apd094dal | Jh%f:@réwlwsa%aﬁ%edépr PGB AGen R b&r?ﬁ”é%d}; i§éY i ved
antige r e t ci fic enbodi nent,
a nethgggggq%rgﬁgﬁgh F%@?Eﬁﬁggﬁgm2§%5¥§ggkggﬁggégﬁ?%ég%he or nore

synpt orfB098] r hhusmtlcﬁlcdtspactsh thetpharnsaepti¢ad esmpokitiorisgtrevidaibhdrein&ostaby ect i n
need thereof a therapeutically_.effective anou of an anti body or an

2t 1 bodperaerigaly S GEATBIHAPAE FREGHEAE SHESUrrE e Hah Biiseh &Hieons of

r heumatpjothAf plFidel hereid (ﬁh&' gﬁtloﬂﬁﬁ& ofk 8r RRle dddMfidn8fpibphylhdld Gukerapgs Of
appetite, |l ow fever, swollen glands, weakness, joint pain in wists,
eIbomsf%smguhdémﬁﬂnﬁﬁwgmﬂkﬁ@é§ﬁﬁéh%ﬂegffh@bghmpammﬂhah@%nmﬁéemsMﬁlngers
and/ or stlffn chest .pain wh breath (pleurisy),
ove burisin P e AR S0 arh ABR e Hhab SRR GURER UshRecs,
tingl i ngorig¥is, BHbME BGmbid Jf g anaﬂﬁrd‘oeethe [t&ﬁﬂ-ﬁﬁ&ratéhﬂ@ﬁl@} &edctiogbodi ment

the di sease or disorder treated in accordance with the nethods descri bed
her ei n amougt gRiFrstodhs amgent tha igsaliperd fufldcientie araventor teahediverdef oy usefeat i ng

Cr ohn S M0 St e t e f a

Cher apasti Eart SO0 R4 0500 Re oD ds  SFmelih IRkt (8 F0 2

ant i bod;enaﬂiaarbraleilreldaﬂlynddEfeEMedl anibijgenithiardlicage:. fBagfieial od&sieed cﬁﬁﬂcaﬁler e| n.

I n anot her specific enbodi nent, a nethod described herein is for preventlng

or anelPB{ERGI R B¢ nefdpraited topalisyation OEF YRS o BuRIgRmens 9 £ SRiO!

admi ni sfienidgb Whjre byolsan g plate RELROLse 2adi Sl GRblYagf fect i ve
anount 5faan gn??ﬁ%@y 5} gﬁ‘hﬂ%?ﬁo%y derldﬁd a%ﬁlgen- Fndlﬁgm?ragnent
descri hrdgrhssia, ameEBympommspablﬁat@noﬁ nhesdiskase state, artuemasseonnethethenpargal dro,
cranpy abdom nal (bell , fever, fatigue Ios of. appetite, pain
ot o b 488 g et 8RR b Lt b o) Tinea preladein SRRMER onal
wei ght doﬁﬁﬁredqe@,%ISéc&atshanva@ﬁ'@otIrafehaﬂgrﬁ&dta@m fistulas (usually around the
rectal area, nag cause draining of pus, nmucus, or stools), joint pain,
liver |[ﬂ09£ﬁrma£’ amacemigehcanliere switablesior aqimmll%@dpmgf an@ntﬁmdméya@@mmosly skin
| unmps of..so uIc and swol.l e 0138 | n_anot her odi nent ,
the oi oS8 G fRAH o B SRRt W Sher RufS B (TR oce
her ei n skflednk HeQsi tﬂ@e%ﬁﬂﬂﬂy tdrtthéslaarhéma ﬁia&%ffadma@@mhnmﬂ fone amBBdikRdt, f or
treating ankyl osi ng sgonq%altls conprises admnistering to a subj ect in
need t Haraagpody erparaaaedy ¢aivied apfigeachindiag Airpmgat ipforamlaed infoetab

anti bo another
apeci T e T A Sk R dB Pl 270 o e
synpt ormelnohis@ationl. osi ng spondylitis conprises admnistering to a subject in
need th§6eof a therapeutically effective anount of an antj body or an

ant i bod{OHI; vBHadaihtﬂC?“gé‘halbtiﬁ??dfyﬂé ap paihadyde ¥ee tigser DHIHRS 12§ pt ons  of

anky! O%egcglb%gqﬁ@f@{ﬂ Ll (% foRRHIYAE as BAK s of &aﬁﬁ&e‘uh&ﬂlfﬁﬂﬂ}r@mg{r&ﬁ&ﬂ &PfhePai n and
stiffness in the | ower back and buttocks, spine, neck; and pain and

t ender m@srzposqupe adtagba nithecd witls pthehauiivd emgrédiante ésuchapsne ethngleotland heel s;

i nfl ammat | ?f th %ye.éirigﬁcyclitis and uveitis), causing redness, eye
pain, \Rrgl?}g PG Q5 teFIPE RS Rhd” phot ophobi a; fati gue; and nausea [00139] In
anot her enbodi nent, the disease or disorder treated in accordance with the
met hods described herein is diabetes-A8Flitus. In a specific enbodinent, a
met hod for treating diabetes nellitus conprises admnistering to a subject
in need thereof a therapeutically effective amount of an anti body or an
antlbody derlved antlgen blndlng fragnent descrlbed hereln In another

- . . o o



adm ni stration of the antibody or the antibody derived anti gen-binding
fragment typically occurs before the onset of the synptons. [00145] The
dosage amdofzoexuencey of adm nistration of an anti body oPCanSamRiomdy
derived antigen-binding fragment described herein or a pharmaceuti cal

conposi is adm nistered in accqrda ce ith th ds for
prevenﬂbhﬁﬂénd‘b CFP%Q??H@“MH?W@ﬁwgﬁPﬁW%Wﬁg’gyg’ %Eﬁﬁlﬁmﬁiaﬁéﬁﬁmﬁosage
of an gpbyiBQMNerBih i&miARWRPE Yuith®ld MRenaRuLLe RaRiP dmgcctrfcéﬂm%hs deger i bed
herein to be adm nistered to a particular subject or a pharnaceuti cal
conposiantibpdyt ¢remebed cdarivied adiegenr hindied filagmantindled ¢ampayiions ican, [forgghrampfe,
factors related.tq the s ect that ui.res. at nent rs. which can
ot sk TR ot STy LG8 Pop G Rdion, B! fF i b Yener o

heal t h ddorddi@r AibhRUescrr@e he@l( VL] BhhflXhnfattey 814bfdREtor sfin@tom therddf.and
freque of adm ni stration, conbination(s) mnth ot her therapeutic agents

or drud@z 1024 acin one aehesiimeni the sgmpayionsoire Farmeistediop singls dosagener apy. The
d t
o e Py AMAE AT QLRI Abhee SR AP AL RS

corrposmhsmdéd)elmeﬁsed; alnotherwagh ibdeetdn aveected mlémmn@vﬂedevmhéémnaaaﬁ | evel s
of the antibody or an_antibody derived antigen-binding fragnent or to
mai nt aiHch Het g slivoedsr &y eligyed, F%q%l] ONEiE %rééy@etoa@%e gelipiaiggy) oyed in the

formul ghp AW céi‘ﬂa gsagraq aﬂﬂb&gﬁ‘ ﬂ%ﬁb&I @&%@hﬁﬁ tlh cﬂn% glagm
seriousness of an |n nmat ory di er or sease e deci ded
accordumgwﬂ@ihhempudghnhduomcmhmnmmamkmﬂyaa&pmbhdmeaﬂhnpmbﬁemhkanmunt

circunst ances. [0014 Effec i ve do s can be ext ed from
Goso T CUBNER o b hhEPr Ry M e aReioh fapr WERSIPEED ¢yt e,

[ 00148]nebRoiBReufIRRMITTRL ofbhS of ARGBE A rédfbdant ’thlé%¥ut%'all§ Rffefttyepody derived
anti gen- |nd|ng fragnment described herein that is admniStered to a patient

t o prewencendntipoean beedetermitidsaapiscaly Wi tsefingethe derspounde dh herep and & wypi cal |y

0.001 ng/ kg to 100 atient's . bod h In anot her

erbodi e bk e iR er ndl b AR By B et ey S RS

anti gerodi0adi NThé ea@eRiRitidnAtantiSod ghﬁraaﬁm&y dedilvky aﬁfgeﬁQilhdiﬁg fragméhien the
prevention and/or treatnent of a disease or disorder described herein is

in
the r ?r@éﬂmceetl@lC‘P@P%U%Wjﬂ?@ﬁPﬁw R cof-» the @bys{@@he@l%bgyé%@r@ﬁes Of[tbglngL I'n
speci r ody
deri ved %gen E’Odgraf ?lgéin%l?] k%glsn?ﬁ;@%g%eglr et?%d(?sg%éércgl Iggaar?%%rrn?)d&m of an
ant i bodaylnﬁﬁlstafbdéu'stvireﬂll(}d)otldﬁlfadlﬁd kaowh gethokd ofkkilginfthagnent descri bed herein
whi ch IﬁgﬁfffICIent to achieve at. | east one, two, three, four, or myre of

the foll SAg &he pharmacqyticalqgomposigigns. it Angheremhorispanti RIAVide adnereedlerity of
a di se Mol {pﬁﬁ
associ at e ePZ&F?ﬁét |i§{yﬁ§ é@?éﬁ@o §K§$%gaﬁﬁggfggﬁﬁeémgﬁgﬂgs nor e

3 ynpt o rfsadgawt:)pe:)rddébgram/ﬁ 12@1312{16_51@4(1?11@@ /RIBR0I@MG4L @lﬁﬁagmlmh foinsoradée or

i sease described .herein e p ion in the recurre

i Seascroira) sgradie Tomyiotabd bintda 8ha B e andabe b &bMaRhTand/ or
one or dﬁﬁbﬁal%ﬂ%ﬁé]%g@&i%%'p@% @&ag@ﬁﬁ@mﬁh In (a\é})eélﬁ@erhsédiﬁfehplfhe dhtibody
hospi tal'i zation of a subject; (vi) the reduction in hospi talization | ength:;
(vii) tdi@ntibasyedesized nnttgfre binding fragmert infogny]atast at acengdnyratipreof 4hingineli.on of
the pr io eas order .and/ or, .o rJJRr e synptons

associ gﬁ Q(ﬁﬁﬁ helrhelvvl l%th © % t%mgog aerl{lcvgcrir%rﬁttlgegrblfl%f)l OVEMENt 261t he

t her apewdhiigisefddes bnaa‘ oamimedwﬁe@ (@Y nufbpr 6 M@ﬁ@és@@t(ﬂﬁe zﬁinhlfﬁsfb@éd an in
di sease or disorder; (xi) a reduction in nortality; (xii) a decrease in

hospi t dhfepals Qfﬁlm%tféisq fsfoodithat thy prigeine dosgeeand deatienef tsisieeRt ivd onset of

mor ove gk T SR AP AGA A ftaded 12, BERE o0 BT RLAR Sl 1 (e

art, eegmmnqﬂ@emngnmaMme&mng@nsoaﬂseﬂbpdhn@nhsonﬂehfmcﬁhm&;amnunhm as used
hereln refers to the anount of an anti body descri bed herein to achieve a

speci f B rleisdp Pe gase thas sanqentragnsiags dgsage ypiugs canplyeyarnmithdhp saerpifs, an
et f ect i eaRERUBE aRbraBfioAR RO B ag%drﬁlgfiun&?gtbaf@@la%} LRl g
fragment 1s fromabout 0.01 ng to about 1,000

enbodi reebfest, slaccﬁiq@segai@gmam{s camb‘amijusbcxﬂyvem I’[lnEmCaﬂltdllI’[gIdthjdeWM1 need

anti gen-bi ndi ng fragnment described herein is adm nistered one or nore tines
to a patient to prevent and/or treat a disorder or disease described
herein. [00151] In particular enbodi ments, an anti body or an anti body
derived antigen-binding fragnent, or- é%arnaceutlcal conposition thereof is
adm nistered to a subject in accordance with the nethods for preventing
and/or treating a disorder or disease presented herein in cycles, wherein
the antlbody or the antlbody derlved antlgen b|nd|ng fragnent or
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[ 00156] Provided herein are nethods for inducing or enhancing apoptosis in
a cell expressing PSA.-1 conprising contacting the cell with an effective
anount ofweanoent7k®@edy descri bed herein. In one enbodi neRrCT/ush@20¢i068 i s an

imune cell. In a specific enbodinment, the cell is a Tcell. In a nor e
speci fi c .enbodi. ment e ceI is an activated T cel
2012/ 17%‘6611%? QB?MQW&A’?‘(% thgpegep @ Y Aot By lséﬂgethﬁé ’rftl%‘é‘&op n the

art and)fqm&epgsga)qgly carried out by one of skill in the art. In specific
enbodi nents, a nethod for inducing or enhanci ng apoptosis of activated T
cells e[ﬂ@]r(l?s}m fige mmcteutmimqngesltlcommmm\n@ectﬂweadminll%rampn o ymafsfapdt i | ve
anount of a{st hgodg Eesc i gvngl j{f ef f ectlve%%m)un i
suf fi ci®Ht? b“t“H T8O AR 8S %BIEBI&%E"P o él%%%r %ls%?lst%fﬁ ithﬁown to
one of sakhlk quahtities ofd ant{bd@y 6rdn Bﬁfb\éwa@hmraahg erabidRieatnt @schigduci ng
or inhibiti n% the survival of cells expressin SGL-1 conprising contacting
t he celhersint hheapntdrfdyet theantbesdirderiyed anfigenthingay fragsertiibddoherein. I n one
enbodi i fi he cel |
s a7 b, £fnlialed A0 seHUAG AT il RARE o oy BRI et 4

cel | . Qedit-dsderfeinvais Ass aylenareﬁ:rdes;mymbeldy dh@creteemas buiabtt foahuien aehdi |y
carried out by one of skill. in the art. For exanp cell viability can be

assessedBY suBiery apd prckacest individuailiian i lovowarindhe ae“eﬂﬁacaéattrfi%rs%ﬁesee g.,
Annexi di r 7-AAD
excl us:boége% éﬂde}ﬁ%] Gt?t;\{e)\fg‘r?%ddullbtr)\as%?éll ?%bdgﬁb&gyfﬁg%? a)%[rgéltlﬁﬂbdé]?oﬂr% reduci ng
or i nhisbffidieny ts prodiiecathe désigedttharapeadic tffee! insaseoqmtms;mﬂgth@ﬁ@mtdcorrprl ses
contacting the. cells. Wit%{c n etfectrtEve ai}o Et of an antlbﬁjg% descri bed
her ei n,PRAHBIENHCA FYTIE 16 dHotinEXPALTE 85 V9P TOHRS BCtS® SMPOPFaI of the
cel I's 333355888 UnRYdIE iRk BOWINIRstO08 iPfradtonk br M1 Békof €A 0. . trypan
bl ue excl usSi on assay or propidiumiodine or 7-AAD exclusion). 6.7Kits

[ 00158]m¥tiplerdhed fmélamlmreha qﬁ méﬂnha@iemttrctpaagqofauks packigad lc@rﬁptglecmgalmre or
nore cqn ers fil r n ents.of t

har Byt PO S e bR B drario S R R SR Py s an
ant i bodyalgesribeamds @ﬂﬁinﬁﬁﬁr i 166H. Mierick agimEiple cﬂfs@?drﬂﬁ@ ah@iepIe.of Qhitidessal |y
associated with such contai ner(s) can be a notice in the form prescribed by
a goverWﬁt@%ﬁ@anaWtqdeg@P‘é{tag% t he rranuf acture, use or sale of

phar ma aI p t roval

Pho agdnutds]r . dfmall o8l RHHERY oM GRERY AR CE SLRERnBRE) C025ar” |
a SpeCiffdgﬁ:ne@ﬂﬂl@dnh&lhlﬁcrelﬁI’amlllndﬂﬁ]uﬁtfplﬁﬁrﬂlateﬁltlaallﬁo'tnpb@tlﬂibﬁJ Siqugd a first

cont ai ner contai ni ng an ant| body or an anti body derived anti en bi ndi ng
fr agnerit aH%%CéPtl‘Eféld BYRIFHRAPIG FPrapaspiaEs £t TenBaaiPife BE PreRakeddYclitphides a
first bii@hyiks 3 WG aRlBed A AirANL AASKY, Qkn Sairg: ant | body
derive %ggorb@n |lngm 1 %ne?tt as§a yogﬁﬁfllzeg sterile povuier under
vacuum examdlet h/etekl shlifie) g imus dextprse s@gceaols glyorld, atlombhiané theddwptoi themby a

phar maceuti cal acce table fluid 00 speci fic enbodi nent,

provi dé8'Rare “H P er Ak ?Iﬁ‘foé]ctjlr S?FHGQ\AIEBﬁ%rtﬂ{*?ﬁ%titt‘faln@%?sﬁt?ﬁt%gb gIBP“%‘?{ed

ant i body, dR6IcY¥edinARinod Mol Al RehibLidanENhrydesGhARE SudhelsQid¥ind dbefitsSpeci fic
WO 2012/ 174001PCT/ US2012/ 042068 embodi ment, the injection device the

ant i bochynulﬂfmgagelnts sdibitiziog agems.and pélcbltffecmerab@m anehthe like i nj ection device
provid r| n 00161 Al so.praovi ded herei re kit that
can bee[gg{b?] allmBov(e1SO rﬁ%i Sl 8%seag%f Jodi‘rento" & °ki™ tﬁl% rat%nis an
anti bOdMoSérskﬁlédatmthlbﬂd)foﬂ@faln‘\étﬁd s@d)tel 0 ERerhlin pdh nPHaFragivaNEal deRaEdstegod)er ei n,
preferably a purified antibody, in one or rmre contaltners In a specific

enbodi Mtk Pytkishiee Go..daston; BAuRpmpng 3 ot lat ed
PSGL- 1 4 s I n&@dl ment, the klts descri bed
herein hg)‘r)ﬂli)gﬂlc(r)tlt?@112&&8%%3&%?18?%&{3&8& ch does not react with
PSGL- 1. [OOII(HnoDh@rgedpﬂcs dnamqmsbmdnmita,mmgenkbd@ idelsciah greck e o cont ai n
one or nore elenments for detecting the binding of an antjbody or an

ant i bodd?- e Miihetie SHenGaRds Yooy HPP AgHe ﬁem@bcaﬁéapripa(f%d gMethPH%fOént i body or
the antd-Bod¥ideIriiad cafbl agebi-o Mt I AOERRNIA3R uarconi ugated to a

det ect abl'e substrate su as a fluorescent conpound, an enzymatic

substr d0@1113 r Bdicowcil lathmmmaptound ope embbdimene s€entractaimpd by dyjedionacidecond
ant i body, whi ch recogni zes, the first an bo or antib derive

anti ger BYHYISHES Y r AT HBHIC Y %éntﬁadﬁ]“ﬂtﬁét c?OBteHlé’ﬁaé%‘f E%FIB %@B%tgl?lst 5
speci fic enbodi nents, the kit can |ncIude a reconbi nantly produced or
chem cal ly synt hesi zed PSGL-1. PSGL-13provided in the kit can al so be
attached to a solid support. In a nore specific enbodi nent, the detecti ng
means of the above described kit includes a solid support to whi ch PSG.-
|s attached Such a k|t can al so include a non- attached reporter-l abel ed
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rmutati on was introduced by PCR using nutagenic priners into the hinge
region of hi 5A7. The resulting hinge nmutant of hi 5A7 is called 15A7H
herei n. TWe 20exmgumiing protei n sequence of 15A7H i s i denPCTAIS2¢10/08D86A7. The
am no aci d sequence of 15A7H is shown in Figure 7 A-B and depicted in SEQ

| D NGs: . The antibody encodi sequences for t heavy WO
2012/ 1%’&0153 %ﬁé&%‘@ﬁ%&%ﬁ%ﬁﬁh%a@ﬁg ’%ﬁ&ﬁﬁ’&nw %JSP%}DS&&?ES fprso

eukar yaliieh]8 X 8RSioARr y&?h%&q Halduyeshidr oMty 6iCdsQinutdbh ML (descri bed
in EP 393 438). [00164] 15A7H was gener at eC] usi ng the methods known in the
art. Brineftayles, rsebminbi mm@mpneslm omtyie ENO O rrerﬂ:@@umgm nSwuithdiet éxgrpiends t he
heavy and .t he 2 hai d?’ 15A71H alg 212 gel Bﬁdrof Iat educt ase

( DHFR) aé%é%%my% N Phod) H%t ISP ASE o5 EPsiT dPUESe i vel y,
ver e CGhbfradtehedl esmpstiQordshe be uemanGéea calaps eshtsiehiR# i haed ofafnl oxithe
selection of stably transfected cells took place two days after the

t r ansf e@Kilgry supsigatassuch/es WetHog ah@rnm@émwwm L pufésingagpnitn stavdlizgei t i on
of the r

cel cot i ORoHE Bpbdiift g SRS GE MR B B BRI T BAYG i on of
met hot reaxgicednmByistsativgl mt@eérbbldemﬁmtstr@ﬁbra nagh adrhmnatatipi, deaaneﬁal cell line
using a CHQ D344 host cell was devel oped for 15A7H.. For the productl on of
t he 1sﬁml%¥%tb>@dvﬁraeema§ adpidstEtionn@HAOPERUSIHYSIGN U RGECH RENBYYHUERT on

bi or eachoyend R AR GiUcARAnBN R ABEN A0S ng&gloh NnfahdoRa &inifRAigader 8 to
14 days. To support the producti ant i to prolong the cel

cul t ur enfparectalcidnanispretioroidfraeagmi ndmintstfagen, meagalsmcmbesinadﬂedticdurl ng the

pr oduct.i on sh ge The cell. cul tlure braoth was. har}/iested EbR)&/‘ %entri fugation
and dedBU¥FAFhea PEMAtEop GingrR Y woRsY AU RINERHON Aaf IrapsERFRi ng cel | free
cul t ur e ghdimik@a{d@CF) for further purification of the product. After cell
renmoval during harvest, the protein was purified through protein A affinity
chr onat[08+12p hmePdraaﬁn&)ﬁ@r amgniceal indminasceitian declederstarile @@n@@h‘yead}’rfoaddl tion,

b I d
nano | RPRETbACRIES RS G B TP o Pl hoPugb Spob Do oma Ly o

15A7H Waish §led1@&ijie dribytoauseaptlhdiag ¥ted® susp&sions phay esi 1ﬁjeﬂ"ﬁ’(51h @danlé@svpl es
wer e denat ur ed vvlth SDS (sodi um dodecyl sul phate) and separated based on

si ze i ringpledpprodaety ready te e gpmbingd wath apighfcda juptytor s vse and sgeride epilsignpedi um
I n rEd“ﬁl%dsoﬁﬁl%Hé &ﬁl edélﬁllél, {lfLu% u?&ﬂ%ﬁa@fe%ug educed wi th 2-nercapt oet hanol ,

resulting 1n separ e pea heavy and |ight chains of the antibody. In
non- r eJ0BHB] s alfpldesnisteaddacateabudg, supblatkyieatindgdapignpiologcAdaas dro avoi d
any fra nentatlon i nduced by sanpl e preparation and to ensure that the nmain

| gG pedibopRingg brdfersd ssline (FRpq gater- Sarpplusionikratainng g ng edsglibiEing al | y
and thglgm@éubﬁ Q%%IBE(?% d%aclzﬁm%@e @Z&ﬁcﬁrﬁfgpo@%'pr%l%ggaﬁgﬁg kA dpR US| ng

an UV détector sanp e ‘corr area percents (TCA
% of t[Belkkm Bharhmawlca]hydadqegﬂablecdamms {91 lnCpiCh terul prapepopbeidcludhe

reportabl e val ue, for non-red c d sa es is the TCA% of th G mai n peak.
(0B 6 RS i e LR uR S A BT bt A2 iSO RAL Aettocedoy "

non- r ediAgGbRidafdRbédl 3k ideks %hﬁféhdhﬁgﬁﬁdl @ﬁlbé‘sﬁl nt, eh@iKyidy ageﬂgl catl ng that
t he 5er228pr0228 mutation significantly the forration of the

i nt r a- chauasteding @F thaetingogdnts and h‘élehplwgelaqt@gmﬂv acTpptablp@ubstances.

2012/ 174001 PCT/. US2012/ 0 2068‘1 T l&f} nt i bogg m)l reduced
From - & ROGEAP R tgRs T BarGeoh Bl e s TRe et BRs0F o
15A7H ifsr wheWhiicibld @éHi€le$ and 3bdiembiydFaxide) h?&ﬂo@lﬁloﬁé adi8 At cRipan edtics
Concentration [ mol /L]

acid for pH adjustment.

[00115] Illustratively, intravenous or intraarterial infusion of a sterile aqueous solution

containing an antibody is an effective mode of administration. Another embodiment is a

sterile aqueous or oily solution or suspension containing an active material injected as

necessary to produce the desired pharmacological effect.

[00116] In a specific embodiment, a pharmaceutical preparation comprises sodium citrate,

sodium chloride, citric acid, polysorbate 80, and water. In a specific embodiment, a
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Concentration [g/L] Purpose of conponent Sodiumcitrate di hydrate C6H5Na307
X 2 H0 9.1 2.676 Buffer conponent Sodi um chloride 150 8.766 Tonicity agent
Pol ysor bawe 2802/+7464 0.2 Stabilizer Citric acid nonohydr aCe/uSaHa0F20%8 H20

pharmaceutical preparation comprises sodium citrate, sodium chloride, and citric acid. In a
specific embodiment, a pharmaceutical preparation comprises 9.1 mM sodium citrate, 150
mM sodium chloride, and 0.9 mM citric acid. In a specific embodiment, a pharmaceutical
preparation comprises an antibody or conjugate described herein at a concentration of 0.267
mM. In a specific embodiment, a pharmaceutical preparation comprises 2.676 g/L sodium
citrate, 8.766 g/L. sodium chloride, 0.2 g/L polysorbate 80, and 0.189 g/L citric acid. In a
specific embodiment, a pharmaceutical preparation comprises an antibody or an antibody
derived antigen-binding fragment described herein at a concentration of 40 g/L. Preferably,
the foregoing pharmaceutical preparations are at pH 6.0.

[00117] In other embodiments, the pharmaceutical compositions are lyophilized powders,
which can be reconstituted for administration as solutions, emulsions and other mixtures.
They can also be reconstituted and formulated as solids or gels.

[00118] The lyophilized powder is prepared by dissolving an antibody provided herein, in
a suitable solvent. In some embodiments, the lyophilized powder is sterile. The solvent can
contain an excipient which improves the stability or other pharmacological component of the
powder or reconstituted solution, prepared from the powder. Excipients that can be used
include, but are not limited to, dextrose, sorbital, fructose, corn syrup, xylitol, glycerin,
glucose, sucrose or other suitable agent. The solvent can also contain a buffer, such as
citrate, sodium or potassium phosphate or other such buffer known to those of skill in the art
at, in one embodiment, about neutral pH. Subsequent sterile filtration of the solution
followed by lyophilization under standard conditions known to those of skill in the art
provides the desired formulation. In one embodiment, the resulting solution will be
apportioned into vials for lyophilization. Each vial will contain a single dosage or multiple
dosages of the compound. The lyophilized powder can be stored under appropriate
conditions, such as at about 4 °C to room temperature.

[00119] Reconstitution of this lyophilized powder with water for injection provides a
formulation for use in parenteral administration. For reconstitution, the lyophilized powder is
added to sterile water or other suitable carrier. The precise amount depends upon the selected
compound. Such amount can be empirically determined.

6.5  Therapeutic Methods

[00120] Antibodies and antibody derived antigen-binding fragments described herein are
useful for treating disorders and diseases associated with or caused (in whole or in part) by

increased proliferation and/or numbers of activated T cells relative to the proliferation and/or

-33.-



0.9 0.189 Buffer conponent 15A7H 0.267 40 Active ingredient Water for
injection (WFl) ---- add WFI to a final volunme of 1.0 L Solvent The pH of
t he formwethm74®16. 0. 7.2 Exanple 2: Binding of 15A7Hramtisbadioexson
activated primary human T cells [00169] 15A7H was exanined for binding in
PTLMarY telrsvo ta%gvaqg Cells foncT incl?f!alltﬁy in?d'ivzld&éls Mql-{l 5fli u|?1 S rfélygaxlf\{gg Elg:)s
particular disorder or disease. Such diseases and disorders are known to one skilled in the art
or can be ascertained by one of skill in the art. In a specific embodiment, antibodies and
antibody derived antigen-binding fragments described herein are useful for treating an
inflammatory disease or disorder. In one embodiment, the inflammatory disease is an
autoimmune disease. In a specific embodiment, the inflammatory disease or disorder is
psoriasis, plaque psoriasis, psoriatic arthritis, rheumatoid arthritis, Crohn’s disease, and
ankylotic spondylitis.
[00121] Non-limiting examples of disorders and diseases that can be treated using the
antibodies and antibody derived antigen-binding fragments described herein include
psoriasis, Crohn's disease, ankylosing spondylitis, arthritis (including rheumatoid arthritis,
juvenile rheumatoid arthritis, osteoarthritis, and psoriatic arthritis), diabetes mellitus, multiple
sclerosis, encephalomyelitis, myasthenia gravis, systemic lupus erythematosis, autoimmune
thyroiditis, dermatitis (including atopic dermatitis and eczematous dermatitis), Sjogren's
Syndrome, aphthous ulcer, iritis, conjunctivitis, keratoconjunctivitis, type I diabetes,
inflammatory bowel diseases, ulcerative colitis, asthma, allergic asthma, cutaneous lupus
erythematosus, scleroderma, vaginitis, proctitis, drug eruptions, leprosy reversal reactions,
erythema nodosum leprosum, autoimmune uveitis, allergic encephalomyelitis, acute
necrotizing hemorrhagic encephalopathy, idiopathic bilateral progressive sensorineural
hearing loss, aplastic anemia, pure red cell anemia, idiopathic thrombocytopenia,
polychondritis, Wegener's granulomatosis, chronic active hepatitis, Stevens-Johnson
syndrome, idiopathic sprue, lichen planus, Graves' disease, sarcoidosis, primary biliary
cirrhosis, uveitis posterior, interstitial lung fibrosis, allergies such as atopic allergy, AIDS,
and T cell neoplasms such as leukemias or lymphomas.
[00122] In addition, antibodies and antibody derived antigen-binding fragments are useful
for preventing and/or treating certain disorders and diseases associated with or caused (in
whole or in part) by increased proliferation and/or numbers of activated T cells relative to the
proliferation and/or numbers of activated T cells found in healthy individuals or individuals
not having the particular disorder or disease. Non-limiting examples of disorders and
diseases that can be prevented and/or treated using the antibodies and antibody derived
antigen-binding fragments described herein include graft-versus-host disease and cases of
transplantation rejection (including transplantation rejection using allogeneic or xenogeneic

tissues) such as bone marrow transplantation, liver transplantation, kidney transplant, or the

transplantation of any organ or tissue.
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[00170] Cell Culture and T cell Activation Peripheral blood CD4+ T cells
were cultured at 37C at ix 106 in RPM conplete nedia and stinulated for 2
days w t woQar/1miooPHA- L ( Si gma, Cat al og#L2769) was adde@CT@skéig/owmwne

i ncubated for an additional four to five days at 37C with 20ng/ ml IL 2 (R&D

syste aI #RD202- | r.oduce vat ed CD4+ cell

Cel | gﬁﬂﬁﬁi”; 6Qrdingst Pvﬁ%@&qﬁ?ﬁ%ﬁm@ﬁ@ gPliege%%geanéé{?ﬁ&l%gla??aL ed at
| x105¢ edléo%&éfQ Q&%nbéu FAGR Ritef@rantiBody KAL) R8ive hhugeulﬁlmlﬁ gﬁl@nt( Fal con
BD, Catal og # 353263) and |ncubat ed on ice flor 30 m nutes. 0172] An

ant i - | ydeeathed hep@® Insotpgpiec obediment, hudhAethods cDBARTisE wnmlmringtted to 9CQug/ nl
i n FACS huff.er a_round bott.o di ution lo # 353077).
e even “5trfaeedp it Arerrui ST erei D Epb Rbgher ZpRiilne for eath
ant i bodjriged g&ﬁgehhﬂq@@ff@gmﬂtfale@«rﬁ)te@héﬂeﬁg 16QpESt ERbbdments, t%@uﬁt/ﬂsddy [00173]
Duplicate cell sanmples were pelleted and resuspended in 1000 of each

ant i bocﬂﬁrramﬁ@fqddﬁ tiegfra @ipordey Qridigeasa dasenibhpg heste snk>*eft.on of 30p.g/m . Cells

dq 0. h
o IR 0 65 5 1 SRR DR B o e
F(ab) 2 aﬁtﬁﬁlﬂordﬁl@l’f&lﬁ aId@eSseRfrBﬁio&IHﬂj argiteastauniidieeiniblSepamdar thelcont Inl-_aﬁlathe]) 2

anti-human | g's R-PE conjugate antibody (BD_Bi osci ences, Catal og # 554655;
st ock ethdeHBﬁﬁa’ HERINES” B dLFPdRss| eyt 1W€éneiloe%¥9n|%aﬁé%oﬁﬁff¥eé?ur@ﬂ s were

i ncubat ﬁéggs@ﬁl &y as%&)ﬂ%@%hﬁ% di Qagrlﬁlstol?c‘fé?, e Inlegeﬁﬁgﬂfagcé’iﬁﬁﬁeﬁjy ecoupl e

of ti e was fer s wer e resuspende n 150 pi wash
buf f er sahgtct. |In@/dt amotHer achthpdineent, O‘freﬁﬁlepi” apf* trBDiIrgylrefbfsxO/lmblupg[hn fixation
buffer (BD Biosci ences t al og# 554655 [00174]. e naI yzed on
The. BD EARS™ %fjwféﬁe&émﬁ BT RO Gt bR BT e Dy 5D

FACS Argyay tcfﬂlgiﬂ EE%H Te.§ ObtaBiBSRi Rt ﬁ?ﬁpil%ai/ﬂn{e!?eraor boRphocyte” gate set
accordi n é and nean florescénce that was determned for each

sanpl e. [0 75In iD&PlzﬁlCRﬁéﬂOﬂm@ﬂS lﬁhﬁttrealtly@,lﬁzmthOdsg@pﬂﬂqd$ﬁfﬁlrammi5,&<7ﬂ-¢hant| body
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prevention of the recurrence of the disorder or disease; (iv) the regression of the disorder or
disease and/or one or more symptoms associated therewith; (v) a reduction in hospitalization
of a subject; (vi) the reduction in hospitalization length; (vii) the increase in the survival of a
subject; (viii) the inhibition of the progression of the disorder or disease and/or one or more
symptoms associated therewith; (ix) the enhancement or improvement of the therapeutic
effect of another therapy; (x) a reduction or elimination of the disorder or disease; (xi) a
reduction in mortality; (xii) a decrease in hospitalization rate; (xiii) the prevention of the
development or onset of one or more symptoms associated with the disorder or disease.

[00127] In one embodiment, “prevention” or “preventing” a disorder or disease refers to

the completion or partial inhibition of the onset or development of the disorder or disease.
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i nches.corresponding histopathological findings include significant inflammatory cellular infiltration
of the dermis and epidermis, increased numbers of dilated vessels, and a substantial
thickening of the epidermis with disordered differentiation of keratinocytes and
hyperkeratosis. Approximately one third of patients with plaque psoriasis are categorized as
having moderate or severe disease and are consequently candidates for therapy beyond just
topical treatment.
[00130] In a specific embodiment, a method for treating plaque psoriasis comprises
administering to a subject in need thereof a therapeutically effective amount of an antibody or
an antibody derived antigen-binding fragment described herein. In another specific
embodiment, a method for ameliorating or preventing one or more symptoms of plaque
psoriasis comprises administering to a subject in need thereof a therapeutically effective
amount of an antibody or an antibody derived antigen-binding fragment described herein.
Symptoms of plaque psoriasis include, but are not limited to, red patches of skin covered with
silvery scales, raised patches of skin, small scaling spots on skin, dry skin, cracked skin,
including pustules, itching skin, thickened, pitted or ridged nail, swollen and stiff joints.
[00131] In another embodiment, the disorder treated in accordance with the methods

described herein is chronic plaque psoriasis. In a specific embodiment, a method for treating

chronic plaque psoriasis comprises administering to a subject in need thereof a

-36 -



[00183] Testing of 15A7H and h15A7: 15A7H and h15A7 (10ng/nl stock) were
di ssolved in a vehicle containing 25mM sodiumcitrate and 115nM sodi um
chl ori de wOt20120.7@0% Tween 80, pH 5.97. M ce were inject @dTiuspo12xw1ohs 0. 2l
of vehi cI e or 15A7H or h15A7 at 0.03, 0.1, 0.3, 1, and 10ny/ kg, one hour

bef or e ctl ons W|t with or .w T. . Ea ose of 15A7H
o h RS SRRl Pk Bl othute! ah aPERY qrraaﬁpfrﬂaqﬁy i e S and ona
nmouse RffenidneadseRhld mémd@1{1Qf{otr{@%?é&ﬁ@emﬁéﬁﬂén@a%mes&ﬁ&@tmﬁ iGopups

wer e corrpared to the vehicle treated group. [00184] Statistics: Al val ues
ar e r epordiettiag or pstvneta‘rg orgEVInynE @mpf@nhexf\ﬂhmlosﬁmefpsedamswp&nmtsamges in

f oot pad t hi.ck d t hi cl

tr eat eGP aubrs e lpﬁeﬁp?% St B P e TR B S b Briunt <
wer e paglpebedydddiran anthiM %@{Ia Mleﬁtc%@cnb'EHQiefb@ﬂ C8ythptoARiol blag@d citbnieaw
t hi ckness was cal cul ated as follows: 100 X (A paw thi cknessveh - A paw

t hi cknePssd#iignclude.Aup aig nokfigkise 6% verle orapalipleHpiskheddpBawpichs: ¢fikil.cance of
Vart and B uREn Sy R Rl ol Balt it Hoat by e AR S 5he O
st at i stknead, EMosis ginhibocardl regl&ﬁl&ﬁlp,ﬁh@ﬁm | evel s of 15A7H and h15A7 in
C57BL/ 6 mce Plasma | evel s of 15A7H and h15A7 at 0.03, 0.1, 3, 1, and
10mg/ kd90k32] holit &othsr eBRPHignenhthadisrdeioengd inAredanss With t%l%ﬁ&rdé)desmu 6
mce We@crﬁﬁh%'éf@irp%j utBh SR S8R %tﬁ@?%ﬁecﬁ@ RS fdedtr QMetdAS ﬁ‘féa\fiﬁg DTH
experinental ani nal s upon term nation of the experi ment. Bl oanal ysi § was
ge [ f Flr r‘?ldafﬁrpsalilimmn@% A If?gs ac[rﬁ)ﬁﬂs%ing?oaaehbjed:ten Bhaitﬂrgxeof(a ltimgapeutﬁtaﬂl]gy%;fﬁ , a5A7 H:
atelli enal e m.ce receivin aper i eal . doses 0
(same &5@8“%%‘?1&“8 an, prfhery Rk pr anfihedy 8“}6 "}“éléFn fragmegy deserf
I Nt ensipegi Ihado8RPSdcifi CertRA e R 28T RITBEFRL ERinb QN EmeEH@ER BAES! e not
treated with human MCs or tetanus toxoid. Sanpling tines for these "PK"
m ce weyaplomsgof glttawmoamt’mmmﬁﬁ; abwinirderingde h sdbjset ig m@%dptfh@feOﬁ’K m ce .
consi st eac roup 0 ce was use
For sarpiiy e ifiesVE o0l s FREn L S gruth SRt Rudendumi§ea Tor
sanmpl i MehgdienBd@atbelthdiein] BYAMBrdm B oaRale)ssbSast inbhdéd\buai@d nboAited fo,sandw ch

ELI SA was used to quantitate concentrations of h15A7 or 15A7H in nouse
pl as . flagps ffwafer dugp shaped peady plefresonghaslds, feBavedibyan mfesen. suchas @ used to

bi nd ei in the diluted plasma sanmple. WO
2012/ 1?&%@%&%%?@%50%55%%&?5{68 After washing, bound h15A7 or 15A7H was
det ect 001B3]a bi afotirer kalbeliatnamodisa@nabr dinbidatiieited i9Géc@adiriceadih thnd enzyme

(HRP) -1 abel ed strept avi din. The anount_of col ored product forned during the
subst r apgthedsessrified hareinrs4aVarsdPsIRatS Nkt & tRegificymbediment ragnetbad i@t h

| NCT eas}din € PRERDTHIGHsRNaRE Rk Al Hiddisd 8 FRATPH BrorlhIR) BhAATcO"
15A7H concn trati %n cgr ?gspgn?franget 1 z)|_rr'103a5lljre opﬁécgfon ng was
cal cul adednivicangl &t asdbjddt ﬁmgeedfthetrbr& mﬁapemeaﬂy sﬂf@uml'aradlounnmfem anhbodyasrge of
calibration, s rom.0.04 to 1. 2ng/ nl. es were |Iuted at
oast ErODbSE e AR searaRdng e r SRR Pt | B SR ISR or of 15A7H
i n whol@nJdafem, yRsthdd & frbvenBXg %mﬂghck}hﬁﬂg%n&drlrh%@ﬁnf)%{s%fsn&e% upper
limt of quanti fication can be Tncreased CE . 1: 2000000) .
[00188]psm@61&@nsprlsgmdrmnm@rr@rt@@§ub1ﬁctt1h@e¢ %%cltepf/ﬁth,ﬁr@feutl yisifestive and 15A7H
ref erence MRLEL Alipbdy 0% BB alRAGALLELBILOR EuraR ARt AR 551 S Of

qual ity &on roafs were’ use n“f)fies fi anl fal’s 'teey N BA7 were
anal yzesinye6aysf inkersbbsdréisGadludy, hii 08 n6UiMRed @nﬁnwﬁmga&uj Mo arhief S
treated with 15A7H were anal yzed versus the 15A7H calibration curve. 7.3.2.

RESUL TSkrothatzop refrankisniianyed, pirkike the gealiag 2ssosiies ywish pPlagueipsiapis somser of
15A7H t
o b e e fllop LRy U RS o, ERM A GadB MhPUREGE |

at -1 mwndtmgémﬁls()&dtﬂtt&ckso 3, 1, and 10 ng/ kg, both h15A7 and 15A7H

i nhi bi t§ t he trans vivo DTH in a dose dependent nmanner. Table 8 shows the
dose ré &;m ot emredimant-ihe digsrse pr Cilésawlr«r weeinsssordancepdisthgi vo DTH.

A Si nglrﬁetﬁ@c‘ﬁsedegérlb]cg’%zﬂupfs gﬁ%t%? @&na&s?*m/ %Eed:i‘ﬂgergb&ﬂﬁlrent ﬁ%{‘ﬁ'&i 1%%9"" fi cant
i nhibition of trans vivo DTH. e ED50 for h15A7 and 15A7/H in this assay

was 0. Gatinglp@stdlangyokigsis ee;rppldses uémmlstmn:g # adwhcsin nFad er®f aDose r esponse
of
and % Itﬂft]ralt))éuttlcgl?y f(:)fffecltlge E1rrn%1r1]r?t o\%lan antibo y%?la%%n&l!)oncﬁfhcﬁ:%lred zq/r?clag%nillzrll\éirrfg

-37 -



PBMC 0. 0005 0.0000 4 Vehicle 0.0090 0.0010 4 hi15A7 0.03npk 0.0061 0.0007
4 h15A70. 1npk 0.0047 0.0008
WO 2012/174001 PCT/US2012/042068

fragment described herein. In another specific embodiment, a method described herein for
preventing or ameliorating one or more symptoms of pustular psoriasis comprises
administering to a subject in need thereof a therapeutically effective amount of an antibody or
an antibody derived antigen-binding fragment described herein. Symptoms of pustular
psoriasis include, but are not limited to, pus-filled blisters that vary in size and location, but
mostly on the hands and feet.

[00135] In another embodiment, the disease or disorder treated in accordance with the
methods described herein is erythodermic psoriasis. In a specific embodiment, a method for
treating erythodermic psoriasis comprises administering to a subject in need thereof a
therapeutically effective amount of an antibody or an antibody derived antigen-binding
fragment described herein. In another specific embodiment, a method described herein for
preventing or ameliorating one or more symptoms of erythodermic psoriasis comprises
administering to a subject in need thereof a therapeutically effective amount of an antibody or
an antibody derived antigen-binding fragment described herein. Symptoms of erythodermic
psoriasis include, but are not limited to, periodic, widespread, fiery redness of the skin and
the shedding of scales in sheets, rather than smaller flakes. The reddening and shedding of
the skin are often accompanied by severe itching and pain, heart rate increase, and fluctuating
body temperature.

[00136] In another embodiment, the disease or disorder treated in accordance with the
methods described herein is rheumatoid arthritis. In a specific embodiment, a method for
treating rheumatoid arthritis comprises administering to a subject in need thereof a
therapeutically effective amount of an antibody or an antibody derived antigen-binding
fragment described herein. In another specific embodiment, a method described herein is for
preventing or treating one or more symptoms of rheumatoid arthritis comprises administering
to a subject in need thereof a therapeutically effective amount of an antibody or an antibody
derived antigen-binding fragment described herein. Symptoms of rheumatoid arthritis,
include, but are not limited to, fatigue, loss of appetite, low fever, swollen glands, weakness,
joint pain in wrists, elbows, shoulders, hips, knees, ankles, toes, jaw, hands, feet, fingers,
and/or neck, morning stiffness, chest pain when taking a breath (pleurisy), eye burning,
itching, and discharge, nodules under the skin, numbness, tingling, or burning in the hands
and feet.

[00137] In another embodiment, the disease or disorder treated in accordance with the
methods described herein is Crohn’s disease. In a specific embodiment, a method for treating

Crohn’s disease comprises administering to a subject in need thereof a therapeutically
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effective amount of an antibody or an antibody derived antigen-binding fragment described
herein. In another specific embodiment, a method described herein is for preventing or
ameliorating one or more symptoms of Crohn’s disease comprises administering to a subject
in need thereof a therapeutically effective amount of an antibody or an antibody derived
antigen-binding fragment described herein. Symptoms of Crohn’s disease, but are not limited
to, crampy abdominal (belly area) pain, fever, fatigue, loss of appetite, pain with passing
stool (tenesmus), persistent, watery diarrhea, unintentional weight loss, constipation, eye
inflammation, fistulas (usually around the rectal area, may cause draining of pus, mucus, or
stools), joint pain, liver inflammation, mouth ulcers, rectal bleeding and bloody stools, skin
lumps or sores (ulcers), and swollen gums.

[00138] In another embodiment, the disease or disorder treated in accordance with the
methods described herein is ankylosing spondylitis. In a specific embodiment, a method for
treating ankylosing spondylitis comprises administering to a subject in need thereof a
therapeutically effective amount of an antibody or an antibody derived antigen-binding
fragment described herein. In another specific embodiment, a method for ameliorating or
preventing one or more symptoms of ankylosing spondylitis comprises administering to a
subject in need thereof a therapeutically effective amount of an antibody or an antibody
derived antigen-binding fragment described herein. Symptoms of ankylosing spondylitis
include, but are not limited to, frequent pain and stiffness in the lower back and buttocks,
spine, and/or neck; and pain and tenderness spreading to the ribs, shoulder blades, hips,
thighs and heels; inflammation of the eye (iridocyclitis and uveitis), causing redness, eye
pain, vision loss, floaters and photophobia; fatigue; and nausea

[00139] In another embodiment, the disease or disorder treated in accordance with the
methods described herein is diabetes mellitus. In a specific embodiment, a method for
treating diabetes mellitus comprises administering to a subject in need thereof a
therapeutically effective amount of an antibody or an antibody derived antigen-binding
fragment described herein. In another specific embodiment, a method for ameliorating or
preventing one or more symptoms of diabetes mellitus comprises administering to a subject
in need thereof a therapeutically effective amount of an antibody or an antibody derived
antigen-binding fragment described herein. Symptoms of diabetes mellitus include, but are
not limited to, loss of weight, polyuria (frequent urination), polydipsia (increased thirst),
polyphagia (increased hunger), cardiovascular disease, diabetic retinopathy, diabetic

neuropathy, hyperosmolar nonketotic state, and diabetic ketoacidosis.
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[00140] In particular embodiments, an antibody or an antibody derived antigen-binding
fragment described herein is administered to a patient who has previously received, or is
currently receiving, one or more other therapies.

[00141] In particular embodiments, an antibody or an antibody derived antigen-binding
fragment described herein is administered to a patient who has previously received, or is
currently receiving, one or more other therapies. In other particular embodiments, an
antibody or an antibody derived antigen-binding fragment described herein is administered to
a patient who is, or is suspected of being, resistant or refractory to an anti-inflammatory
therapy.

[00142] In certain aspects, provided herein are methods for killing T cells in an individual
in need thereof, wherein said method comprises administering to said individual an effective
amount of an antibody or an antibody derived antigen-binding fragment described herein. In
certain aspects, provided herein are methods for inducing apoptosis of activated T cells in an
individual in need thereof, wherein said method comprises administering to said individual an
effective amount of an antibody or an antibody derived antigen-binding fragment described
herein.

[00143] In certain embodiments, an antibody or an antibody derived antigen-binding
fragment described herein or pharmaceutical composition thereof may be administered by
any suitable method to a subject in need thereof. Non-limiting examples of administration
methods include intravenous infusion, subcutaneous injection or implantation,
intramuscularly, intrathecally, intraperitoneally, intrarectally, intravaginally, intranasally,
intragastrically, intratracheally, or intrapulmonarily delivery and/or any other method of
physical delivery described herein or known in the art. In one embodiment, an antibody or an
antibody derived antigen-binding fragment or a pharmaceutical composition thereof is
administered systemically (e.g., parenterally) to a subject in need thereof. In another
embodiment, an antibody or a pharmaceutical composition thereof is administered locally
(e.g., intratumorally) to a subject in need thereof. Each dose may or may not be administered
by an identical route of administration. In some embodiments, an antibody or an antibody
derived antigen-binding fragment described herein can be administered via multiple routes of
administration simultaneously or subsequently to other doses of the same or a different an
antibody described herein.

[00144] When a disease, or a symptom thereof, is being treated, administration of the
antibody or the antibody derived antigen-binding fragment typically occurs after the onset of

the disease or symptoms thereof. When a symptom of a disease are being prevented,
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administration of the antibody or the antibody derived antigen-binding fragment typically
occurs before the onset of the symptoms.
[00145] The dosage and frequency of administration of an antibody or an antibody derived
antigen-binding fragment described herein or a pharmaceutical composition thereof is
administered in accordance with the methods for preventing and/or treating while minimizing
side effects. The exact dosage of an antibody or an antibody derived antigen-binding
fragment described herein to be administered to a particular subject or a pharmaceutical
composition thereof can be determined by a practitioner, in light of factors related to the
subject that requires treatment. Factors which can be taken into account include the severity
of the disease state, general health of the subject, age, and weight of the subject, diet, time
and frequency of administration, combination(s) with other therapeutic agents or drugs,
reaction sensitivities, and tolerance/response to therapy. The dosage and frequency of
administration of an antibody or an antibody derived antigen-binding fragment described
herein or a pharmaceutical composition thereof can be adjusted over time to provide
sufficient levels of the antibody or an antibody derived antigen-binding fragment, or to
maintain the desired effect.
[00146] The precise dose to be employed in the formulation will also depend on the route
of administration, and the seriousness of an inflammatory disorder or disease, and should be
decided according to the judgment of the practitioner and each patient’s circumstances.
[00147] Effective doses can be extrapolated from dose-response curves derived from in
vitro or animal model test systems.
[00148] In one embodiment, the dosage of an antibody or an antibody derived antigen-
binding fragment described herein that is administered to a patient to prevent and/or treat a
disease or disorder described herein is typically 0.001 mg/kg to 100 mg/kg of the patient’s
body weight. In another embodiment, a suitable dosage of an antibody or antibody derived
antigen-binding fragment that is therapeutically effective for the prevention and/or treatment
of a disease or disorder described herein is in the range of 0.01 mg/kg to 100 mg/kg of a
patient’s body weight.
[00149] In specific embodiments, an “effective amount” of an antibody or an antibody
derived antigen-binding fragment described herein refers to an amount of an antibody or an
antibody derived antigen-binding fragment described herein which is sufficient to achieve at
least one, two, three, four or more of the following effects: (i) the reduction or amelioration
of the severity of a disease or disorder described herein and/or one or more symptoms

associated therewith; (ii) the reduction in the duration of one or more symptoms associated
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with disorder or disease described herein; (iii) the prevention in the recurrence of a disease or
disorder; (iv) the regression of a disease or disorder and/or one or more symptoms associated
therewith; (v) the reduction in hospitalization of a subject; (vi) the reduction in
hospitalization length; (vii) the increase in the survival of a subject; (viii) the inhibition of the
progression of disease or disorder and/or one or more symptoms associated therewith; (ix) the
enhancement or improvement of the therapeutic effect of another therapy; (x) a reduction or
elimination in disease or disorder; (xi) a reduction in mortality; (xii) a decrease in
hospitalization rate; (xiii) the prevention of the development or onset of one or more
symptoms associated with a disease or disorder; and (xiv) improvement in the quality of life
as assessed by methods well known in the art, e.g., questionnaires. In some embodiments,
“effective amount” as used herein refers to the amount of an antibody described herein to
achieve a specified result described in Section 6, infra. In certain embodiments, an effective
amount of an antibody or an antibody derived antigen-binding fragment is from about 0.01
mg to about 1,000 mg.

[00150] In some embodiments, a single dose of an antibody or an antibody derived
antigen-binding fragment described herein is administered one or more times to a patient to
prevent and/or treat a disorder or disease described herein.

[00151] In particular embodiments, an antibody or an antibody derived antigen-binding
fragment, or pharmaceutical composition thereof is administered to a subject in accordance
with the methods for preventing and/or treating a disorder or disease presented herein in
cycles, wherein the antibody or the antibody derived antigen-binding fragment,or
pharmaceutical composition is administered for a period of time, followed by a period of rest
(i.e., the antibody or the antibody derived antigen-binding fragment,or pharmaceutical
composition is not administered for a period of time).

[00152] An antibody or an antibody derived antigen-binding fragment provided herein can
be administered prior to, concurrently with, or subsequent to the administration of one or
more additional therapies (e.g., agents) for use in preventing and/or treating disorder or
disease described herein. The use of the term “in combination” does not restrict the order in
which an antibody or an antibody derived antigen-binding fragment and one or more
additional therapies are administered to a subject. In specific embodiments, the therapies can
be administered serially or sequentially.

[00153] In another specific embodiment, an antibody or an antibody derived antigen-
binding fragment described herein are used in combination with an amount of another

therapy (such as, e.g., an anti-inflammatory agent) to prevent and/or treat a disease or
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disorder described herein. In a specific embodiment, such a combination therapies has
synergistic effect. In other embodiments, such a combination has an additive effect.

[00154] In a specific embodiment, the antibody or the antibody derived antigen-binding
fragment and additional therapy permits the use of lower dosages (e.g., sub-optimal doses) of
the antibody or the antibody derived antigen-binding fragment and/or the additional therapy
and/or less frequent administration of the antibody or the antibody derived antigen-binding
fragment described herein or the additional therapy to a subject. In certain embodiments, the
ability to utilize lower dosages of an antibody or an antibody derived antigen-binding
fragment described herein and/or of an additional therapy and/or to administer an antibody or
an antibody derived antigen-binding fragment, or said additional therapy less frequently
reduces the toxicity associated with the administration of an antibody or an antibody derived
antigen-binding fragment, or of said additional therapy, respectively, to a subject without
reducing the efficacy of an antibody or of said additional therapy, respectively, in the
prevention and/or treatment of a disorder or disease described herein. In some embodiments,
the administration of an antibody or an antibody derived antigen-binding fragment described
herein in combination with an additional therapy results in improved efficacy of the antibody
or an antibody derived antigen-binding fragment described herein and/or of said additional
therapy in preventing and/or treating a disorder or disease described herein. In some
embodiments, the administration of an antibody or an antibody derived antigen-binding
fragment described herein and one or more additional therapies avoids or reduces adverse or
unwanted side effects associated with the use of any single therapy.

[00155] In a specific embodiment, a subject administered an antibody or an antibody
derived antigen-binding fragment described herein is an animal (e.g., a cynomologous or a
human subject). In a preferred embodiment, a subject administered an antibody or an
antibody derived antigen-binding fragment described herein is a human. In a specific
embodiment, a subject administered an antibody or antibody derived antigen-binding

fragment exhibits one or more symptoms of a disease or disorder described herein.

6.6 Cell-based Methods

[00156] Provided herein are methods for inducing or enhancing apoptosis in a cell
expressing PSGL-1 comprising contacting the cell with an effective amount of an antibody
described herein. In one embodiment, the cell is an immune cell. In a specific embodiment,

the cell is a T cell. In a more specific embodiment, the cell is an activated T cell. Methods
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for detecting apoptosis are described in the art and can be readily carried out by one of skill in
the art. In specific embodiments, a method for inducing or enhancing apoptosis of activated
T cells expressing PSGL-1 comprises contacting the cells with an effective amount of an
antibody described herein, wherein the effective amount is sufficient to induce or enhance
apoptosis as assessed by methods known to one of skill in the art.

[00157] Provided herein are methods for reducing or inhibiting the survival of cells
expressing PSGL-1 comprising contacting the cell with an effective amount of an antibody
described herein. In one embodiment, the cell is an immune cell. In a specific embodiment,
the cell is a T cell. In a more specific embodiment, the cell is an activated T cell. Cell
survival assays are described in the art and can be readily carried out by one of skill in the art.
For example, cell viability can be assessed by using trypan-blue staining or other cell death
markers (e.g., Annexin-5 staining) or viability markers (e.g., propidium iodine or 7-AAD
exclusion) known in the art. In specific embodiments, a method for reducing or inhibiting
survival of activated T cells expressing PSGL-1 comprises contacting the cells with an
effective amount of an antibody described herein, wherein the effective amount reduces or to
inhibits survival of the cells as assessed by methods known to one of skill in the art (e.g.,
trypan blue exclusion assay or propidium iodine or 7-AAD exclusion).

6.7  Kits

[00158] Provided herein is a pharmaceutical pack or kit comprising one or more containers
filled with one or more of the ingredients of the pharmaceutical compositions described
herein, such as an antibody or an antibody derived antigen-binding fragment provided herein.
Optionally associated with such container(s) can be a notice in the form prescribed by a
governmental agency regulating the manufacture, use or sale of pharmaceuticals or biological
products, which notice reflects approval by the agency of manufacture, use or sale for human
administration.

[00159] In a specific embodiment, provided herein is a kit comprising a first container
containing an antibody or an antibody derived antigen-binding fragment described herein. In
a specific embodiment, a kit comprises a first container that is a vial containing said antibody
or said antibody derived antigen-binding fragment as a lyophilized sterile powder under
vacuum, and the kit further comprises a second container comprising a pharmaceutically
acceptable fluid.

[00160] In a specific embodiment, provided herein is an injection device containing an

antibody or an antibody derived antigen-binding fragment described herein. In a specific
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antigen-binding fragment to PSGL-1 (e.g., the antibody or the antibody derived antigen-
binding fragment can be conjugated to a detectable substrate such as a fluorescent compound,
an enzymatic substrate, a radioactive compound or a luminescent compound, or a second
antibody which recognizes the first antibody or antibody derived antigen-binding fragment
can be conjugated to a detectable substrate). In specific embodiments, the kit can include a
recombinantly produced or chemically synthesized PSGL-1. PSGL-1 provided in the kit can
also be attached to a solid support. In a more specific embodiment, the detecting means of
the above described kit includes a solid support to which PSGL-1 is attached. Such a kit can
also include a non-attached reporter-labeled anti-human antibody. In this embodiment,

binding of the antibody or the antibody derived antigen-binding fragment to PSGL-1 can be
detected by binding of the said reporter-labeled antibody.

7. EXAMPLES

[00162] The examples in this section (i.e., section 6) are offered by way of illustration, and
not by way of limitation.

7.1  Example 1: Generating anti-PSGL-1 monoclonal antibodies

[00163] Antibody h15A7 contains the humanized 15A7 heavy and light chain variable
regions described in International Application Pub. No. WO 2005/110475, published
November 24, 2005, which is incorporated herein by reference in its entirety. Antibody
h15A7 is an IgG4 isotype antibody with a kappa-type light chain. A Ser**® = Pro**® mutation
was introduced by PCR using mutagenic primers into the hinge region of h15A7. The
resulting hinge mutant of h15A7 is called 15A7H herein. The remaining protein sequence of
15A7H is identical to h15A7. The amino acid sequence of 15A7H is shown in Figure 7 A-B
and depicted in SEQ ID NOs: 1 and 2. The antibody encoding gene sequences for the heavy
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and light chains were introduced into eukaryotic expression vectors derived from the vector
pAD-CMV1 (described in EP 393 438).

[00164] 15A7H was generated using the methods known in the art. Briefly, recombinant
expression vectors encoding in addition to the heavy and the light chains for 15A7H also
encode dihydrofolate reductase (DHFR) and neomycin phosphotransferase selection markers,
respectively, were co-transfected into the suspension adapted CHO-DG44 host cell. The
selection of stably transfected cells took place two days after the transfection in selective
hypoxanthine/thymidine-free medium and addition of the antibiotic G418. Once cells were
recovered from the initial selection, a DHFR-based gene amplification was induced by the
addition of methotrexate. By single cell deposition a monoclonal production cell line using a
CHO-DG44 host cell was developed for 15A7H. For the production of the 15A7H antibody,
cells were expanded for inoculum for the production bioreactor. The production bioreactor
was run in a fed batch mode for 8 to 14 days. To support the production of antibody and to
prolong the cell culture production period, a nutrient feed medium was added during the
production stage. The cell culture broth was harvested by centrifugation and dead-end
filtration to efficiently remove cells, providing cell free culture fluid (CCF) for further
purification of the product. After cell removal during harvest, the protein was purified
through protein A affinity chromatography and anion and cation exchange chromatography.
In addition, two robust virus clearance steps, a low pH viral inactivation step and a
nanofiltration step for virus removal were included.

[00165] The purity of I5A7H was determined by a capillary gel electrophoresis method.
Samples were denatured with SDS (sodium dodecyl sulphate) and separated based on size in
a capillary filled with a gel buffer that acts as a sieving medium. In reduced samples,
disulfide bonds are reduced with 2-mercaptoethanol, resulting in separate peaks for heavy
and light chains of the antibody. In non-reduced samples, iodoacetamide, an alkylating agent
is added to avoid any fragmentation induced by sample preparation and to ensure that the
main IgG peak remains intact.

[00166] Samples were injected electrokinetically and the mobilized proteins were detected
by UV-absorbance at 200 nm using an UV detector. For reduced samples, the time corrected
area percents (TCA %) of the sum of heavy and light chain (% LC+HC) are reported. The
reportable value for non-reduced samples is the TCA% of the IgG main peak.

[00167] A lower amount of half antibody molecules was detected by non-reducing
capillary gel electrophoresis (CGE) (Figure 1) indicating that the Ser**® = Pro**® mutation

significantly lowered the formation of the intra-chain disulfide bond in the hinge region. The
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amount of half antibody molecules was reduced from ~8-10% for h15A7 to below 1% for
I15A7H.
[00168] A formulation for 15A7H is shown in Table 6.

Table 6: Formulation of 15A7H

Components Concentration Concentration Purpose of
p [mmol/L] [g/L] component
Sodium citrate dihydrate 91 2 676 Buffer
CsHsNaz;O7 x 2 H,O ’ ’ component
Sodium chloride 150 8.766 Tonicity agent
Polysorbate 80 -—-- 0.2 Stabilizer
Citric acid monohydrate Buffer
CsHsO7 x H,O 0.9 0.189 component
15A7H 0.267 40 Active
ingredient
e add WFI to a final
Water for injection (WFI) -—-- volume of 1.0 L Solvent

The pH of the formulation is 6.0.

7.2  Example 2: Binding of 15A7H antibodies on activated primary human T
cells

[00169] 15A7H was examined for binding in primary activated human CD4" T cells.
7.2.1. MATERIALS AND METHODS

[00170] Cell Culture and T cell Activation Peripheral blood CD4" T cells were cultured
at 37°C at 1x10° in RPMI complete media and stimulated for 2 days with 20ug/ml PHA-L
(Sigma, Catalog#.2769) was added. Cells were incubated for an additional four to five days
at 37°C with 20ng/ml IL-2 (R&D systems, Catalog #RD202-IL) to produce “activated CD4+
T cells”.

[00171] Cell binding assay: Activated human CD4" T cells were counted and plated at
1x10° cells/ 100ul in FACS buffer in a vbottom 96 well culture plate (Falcon BD, Catalog #
353263) and incubated on ice for 30 minutes.

[00172] An anti-lysozyme [gG4 isotype control, h15A7 and 15A7H were diluted to
90ug/ml in FACS buffer in a round bottom dilution plate (Falcon, Catalog # 353077). Eleven
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3 fold serial dilutions of antibody preparations were made for each antibody across the plate
with a starting concentration of 30ug/ml.

[00173] Duplicate cell samples were pelleted and resuspended in 100ul of each antibody
dilution for an initial starting concentration of 30pg/ml. Cells were incubated on ice for 60
minutes. Cells were pelleted and washed with the wash buffer followed by addition of 100ul
of diluted secondary Goat F(ab)2 anti-human Ig’s R-PE conjugate antibody. Secondary Goat
F(ab’), anti-human Ig’s R-PE conjugate antibody (BD Biosciences, Catalog # 554655; stock
at 1.05mg/ml) was previously diluted 1:800 in FACS buffer Cells were incubated on ice for
30 minutes in dark then pelleted and washed a couple of times with the wash buffer. Cells
were resuspended in 150 ul of wash buffer and fixed with addition of 50 ul of BD cytofix
/Cytoperm fixation buffer (BD Biosciences, Catalog# 554655).

[00174] Samples were analyzed on the BD FACS Array Bioanalyzer. About 5000 events
were acquired using BD FACS Array flow cytometer for each cell sample with a
“lymphocyte” gate set according to SSC and FSC and mean florescence that was determined
for each sample.

[00175] Data Analysis: Anti-lysozyme IgG4, h15A7 and 15A7H antibody binding
affinity to activated CD4+ T cells were determined by plotting antibody concentration versus
mean fluorescence index (MFI) for each sample duplicate using XLfit (model: dose response

one site, 205). EC50 values were determined for each binding curve.

7.2.2. RESULTS:

[00176] Binding to activated Human T cells: Using flow cytometry, the binding of
15A7H to activated human CD4+ T-cells was determined. Figure 2 demonstrates that
15A7H bound with an EC50 of 0.22 nM.

[00177] Aggregate binding data from multiple donors demonstrates 15A7H bound to
activated CD4+ T cells with a mean EC50 of 0.224/-0.02. EC50 values from 4 donors were
used to calculate Mean+/-SEM. Antibody h15A7 was tested under the same conditions and
bound to activated CD4+ T cells with a mean EC50 of 0.27+/-0.05. Therefore, 15A7H and
h15A7 demonstrated comparable binding to activated T cells (see Table 7).
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Table 7: Binding assay to activated CD4+ T-cells.

EC50 (nM) Mean +/- SEM
15A7H 0.22 +/- 0.02
h15A7 0.27 +/- 0.05

7.3  Example 3: In-vivo activity of 15A7H in the human
trans-vivo delayed-type hypersensitivity mouse model

[00178] 15A7H was tested in the trans- vivo delayed-type hypersensitivity (DTH) model
in female C57BL/6 mice. Doses of 0.03, 0.10, 0.3, 1 and 10 mg/kg of 15SA7H were dosed i.p.

in a formulation buffer. Antibody h15A7 was tested under the same conditions.

7.3.1. MATERIALS AND METHODS

[00179] Trans Vivo Assay: Female C57BL/6 mice were purchased from Harlan Sprague
Dawley, Inc. (Indianapolis, Indiana) at 6-8 weeks of age and used within four weeks of
arrival. All mice were housed in a pathogen free environment, and treated according to NIH
guidelines. All animal experiments were reviewed by and approved by the Institutional
Animal Care and Use Committee (IACUC) and were conducted in conformity with the NIH
guideline, "Guiding Principles for Research Involving Animals and Human Beings."

[00180] Blood was collected by venipuncture from normal human donors that were known
to be good tetanus responders. One hundred ml whole blood was drawn into CPT Vacutainer
tubes (Becton Dickinson, Franklin Lakes, NJ) and spun at 1800 RCF for 30 min. The buffy
layer containing mononuclear cells and platelets was separated, washed three times, and
resuspended in phosphate-buffered saline (PBS) and counted. Platelet contamination was
minimized by multiple washes in PBS. No more than a 1:1 ratio of platelets to PBMCs was
allowed. The cells were immediately injected into the mouse footpads.

[00181] Aluminium phosphate-adsorbed Tetanus toxoid (TT-Tetguard) was used at a
concentration of 0.25 Lf per injection site (Lf unit is the flocculation value, the amount of
toxoid which when mixed with one International Unit of antitoxin produces an optimal
flocculating mixture).

[00182] 7-10 X10® PBMCs mixed with 0.25 Lf units of TT in a total volume of 50 ul,

were injected into the hind footpads of mice. Footpad thickness was measured prior to
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injection and 24 hours post-injection, using a dial thickness gauge (Mitutoyo, Aurora, IL).
Pre-injection thickness was subtracted from post-injection thickness at 24 hours to obtain the
change in paw thickness. All measurements were made in inches.

[00183] Testing of 15SA7H and h15A7: 15A7H and h15A7 (10mg/ml stock) were
dissolved in a vehicle containing 25mM sodium citrate and 115mM sodium chloride with
0.04% Tween 80, pH 5.97. Mice were injected i.p. with 0.2ml of vehicle or 15A7H or h15A7
at 0.03, 0.1, 0.3, 1, and 10mg/kg, one hour before footpad injections with PBMCs with or
without TT. Each dose of 15A7H and h15A7 antibody was tested on PBMCs from four
different donors and one mouse per treatment per donor was used. 15A7H and h15A7
treatment groups were compared to the vehicle treated group.

[00184] Statistics: All values are reported as the mean + SEM unless otherwise specified.
The changes in footpad thickness in the drug treated group were compared to the vehicle
treated group. Delta paw thicknesses from 4 individual donor experiments were pooled and
mean £ SEM was calculated. The percent inhibition of paw thickness was calculated as
follows: 100 X (A paw thicknessye - A paw thicknessgng) / (A paw thickness,en - Apaw
thicknesspsmc). Significance of inhibitory effects was tested using Kruskal-Wallis One Way
Analysis of Variance (ANOVA) on Ranks. A p value of less than 0.05 was considered
statistically significant.

[00185] Plasma levels of 15A7H and h15A7 in C57BL/6 mice: Plasma levels of 15A7H
and h15A7 at 0.03, 0.1, 0.3, 1, and 10mg/kg, 24 hours following intraperitoneal injection in
temale C57BL/6 mice were determined. Plasma samples were collected from trans-vivo
DTH experimental animals upon termination of the experiment. Bioanalysis was performed
on all samples.

[00186] Satellite Pharmacokinetic Study of 1SA7H: Satellite female C57BL/6 mice
receiving intraperitoneal doses of 15A7H (same dose levels as above) were used to collect
data that are more intensive with respect to 15A7H plasma concentrations. These mice were
not treated with human PBMC:s or tetanus toxoid. Sampling times for these "PK" mice were
1, 3,5, and 24 h after dosing. Each dose group of PK mice consisted of 6 mice. Within each
dose group, a subgroup of 3 mice was used for sampling at 1 and 5 h, and another subgroup
of 3 mice was used for sampling at 3 and 24 h.

[00187] Bioanalysis of h15A7 and 15A7H: A sandwich ELISA was used to quantitate
concentrations of h15A7 or 15A7H in mouse plasma. Briefly, 96-well microtiter plates

coated with PSGL-1 were used to bind either h15A7 or 15A7H in the diluted plasma sample.
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After washing, bound h15A7 or 15A7H was detected by a biotin-labeled monoclonal anti-
human IgG, antibody and enzyme (HRP)-labeled streptavidin. The amount of colored
product formed during the substrate reaction was measured photometrically and increased
with increasing concentration of h15A7 or 15A7H in the sample. The h15A7 or 15A7H
concentration corresponding to the measured optical absorbance was calculated via data-
fitting of the non-linear standard curve. The range of calibration samples was from 0.04 to
1.2ng/mL. Samples were diluted at least 1:100. Thus, the lower limit of quantification of
h15A7 or of 15A7H in whole plasma was 4 ng/mL. By using higher dilution factors the upper
limit of quantification can be increased up to 2.4 mg/mL (1:2000000).

[00188] Due to slight differences of the reactivity of the h15A7 and 15A7H reference
material in the ELISA, two calibration curves and two sets of quality controls were used.
Samples from animals treated with h15A7 were analyzed versus the h15A7 calibration curve,
and samples from animals treated with 15A7H were analyzed versus the 15A7H calibration

curve.

7.3.2. RESULTS

[00189] TRANS VIVO DTH: Figure 3 shows pooled dose response of 15A7H antibody in
trans vivo DTH in 4 donor PBMCs as shown by percent inhibition of DTH following
treatment with 15A7H. When mice were dosed i.p. at —1 hour, with 0.03, 0.1, 0.3, 1, and 10
mg/kg, both h15A7 and 15A7H inhibited the trans vivo DTH in a dose dependent manner.
Table 8 shows the dose response and percent inhibition of 15A7H and h15A7 in trans-vivo
DTH. A single dose of 15A7H or h15A7 at 0.3mg/kg and higher, showed significant
inhibition of trans vivo DTH. The EDso for h15A7 and 15A7H in this assay was 0.09 and 0.1

mg/kg respectively, n = 4 donors.

Table 8: Dose response and % inhibition of in trans-vivo DTH

Delta (inches) Mean SEM n
PBMC 0.0005 0.0000 4
Vehicle 0.0090 0.0010 4
h15A7 0.03mpk 0.0061 0.0007 4
h15A7 0.1mpk 0.0047 0.0008 4
h15A7 0.3mpk 0.0033 0.0006 4
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measurements between 1 and 24 hr after dosing).

[00191] PK-PD: Table 9 and Table 10 show twenty four hour plasma concentrations (PK)
of h15A7 and 15A7H antibodies and the corresponding percent inhibition of trans- vivo DTH
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(PD) at the same doses. Figure 4 compares the PK-PD relationship of 15A7H in the trans-
vivo DTH model. The EDsy for h15A7 and 15A7H were calculated to be 687 and 770 ng/ml

respectively, n = 4 donors.

Table 9: PK-PD relationship in the trans- vivo DTH model.

(A) Phamacokinetics (PK) ng/ml

h15A7 dose Mean SEM n
mg/kg, i.p.

0.03 111 12 4

0.1 618 64 4

0.3 2320 172 4

1 9355 642 4

10 67668 23686 4

(B) Pharmacodynamics (PD) % inhibition

h15A7 dose Mean SEM n
mg/kg, i.p.

0.03 33 7 4

0.1 51 3 4

0.3 68 4 4

1 85 3 4

10 95 1 4

Table 10: PK-PD relationship in the trans- vivo DTH model.
(A) Phamacokinetics (PK) ng/ml

15A7H dose Mean SEM n
mg/kg, i.p.

0.03 228 20 4

0.1 708 79 4

0.3 1968 228 4
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0.05 0.84 3.22 59.60 -2.59 0.005 2.08 3.29 31.42 -1.37 0.0005 na na 6.77 na
7.4.3. CONCLUSI ON [ 00198] 15A7H shows no CDC activity up to the

concent r avpan120f74®1p. g/ nil anti body at the conpl enent di PaTius2010f0420642 i n

t he assays perforned on Ranobs cells.

1 6163 469 4
10 54725 13612 4

(B) Pharmacodynamics (PD) % inhibition

15A7H dose Mean SEM n
mg/kg, i.p.

0.03 36 3 4

0.1 48 3 4

0.3 61 6 4

1 79 5 4

10 91 5 4

7.3.3. CONCLUSION

[00192] A single dose of 15A7H or h15A7 at 0.3mg/kg and higher, showed significant
percent inhibition of trans vivo DTH. The EDs, for h15A7 and 15A7H in the trans-vivo
DTH assay was 0.09 and 0.1 mg/kg, respectively. Plasma concentrations of both h15A7 and

15A7H fluctuated only within a fairly narrow range over the time course of the study.

74  Example 4: Assessment of Complement-Dependent Cytotoxicity (CDC)

[00193] In an effort to determine whether 15A7H has CDC activity, lactate dehydrogenase
release assays were used to measure the CDC activity at various concentrations.

7.4.1. MATERIALS AND METHODS

[00194] Ramos cells (obtained ATCC; cat# CRL-1596) were used as target cells and were
cultivated in complete DMEM medium (Invitrogen, Carlsbad, CA; Catalog number 11995)
with 0.5 mg/ml Geneticin (Invitrogen, Carlsbad, CA; Catalog number 10131). Rabbit
complement was used as the source of complement proteins (Accurate Chemical &Scientific
Corp., Westbury, NY; catalog number: AIC4000-1). Cedarlane Cytotoxicity medium was
used as the assay media (Accurate Chemical &Scientific Corp., Westbury, NY; Catalog
Number: CL95100).

[00195] CDC activity was determined by LDH release of target cells using Cytotoxicity
Detection Kit"™"® (LDH) (Roche Applied Science, Indianapolis, IN; Catalog Number: 04 744
934 001). Mouse anti-human CD20 purified from 1F5 hybridoma (ATCC), Birmingham, AL;
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7. 5Exanpl e 5: dinical Study 15A7H i s given to subjects by
i ntravenous adm nistration of single rising doses of 125 i.tg/kg, 500
tg/ kg, 10WO0 20tp/iwgpoand 2000 1..tg/ kg and i n other subjecPtsThis260le2068Nne0US
adm ni stration of single doses of 500 tg/kg and 1000 tg/kg. Dosing is
in the formul ation described in Table 6 i.s used.

d SA d 6
,%J ? g eg%"rﬁglﬂg Pﬁ’fe:? lcjfﬁ%rcbﬁPeWF% 4ied| 9 O GTYMRIBBER ap @ PgSilivy 8%‘}?5&?8%%%}1,Y n

cl i ni cahe SRR RO H(difah WIdi$oh, @E.io%i%[‘ﬁ&&t@ﬂalo% NunfoeRRb D) Mhsasieekl y
basi s, using nmethods know in the art. Pharnmacoki netic paraneters are al so

det er mased isotypre coxtiplp Semples andveakio)s wergisst upuasi injowe t Albdw samplesibave he art .
[00199]40& h sﬁus$'| i cations, patents, and patent applications cited in this
appl i catPaH 'Gre hereby incorporated by reference in their entireties as if

each i ndi vi duaBarpil:i 1084l fAn@4rd PAHRHonikhér adilQed %ﬁﬁa@%ﬁieﬁia@@'ﬂwmand
individually indicated to be incorporated by reference. Although the

f or egoi ng i nvehtgchaellbdRapws gelifcs @ptayaredin t%}ml wuibady diytiangy of
illustration a I r . clarity of understanding, it wll
be readily éppgfg%k%?&{}@C‘?H%((s}lézg(?[lg?sgi%ﬁrgg{}laski Il inthe art in light of the
t eachi ngs of. t Magimalvebiide@onfrblat0 petaigit elhan@Esl andlardabbit cahplengncan be
made thereto without departing fromthe spirit or scope of the appended
claims. WO 2029rha4B0MPER/ US2012/ 042068 WHAT |'S CLAI MED: 1. A

monoct onal ant §fgindil Gk TTRIRERDAC] bRl ot 1S L AN ASCL 1

conprising: (i ("wvL" aln region conprising the am no
aci d sequence odm@BEQeht>- MOl Bsay mediaa heavy chain conprising variabl e heavy

(1) L TR g O TR RIS TR R,

Subst i tyekd e theAlnd@ITiMAbAG I 232, §hrd iRGutAEBN _IQE@LS}siE‘SHR%Bﬁ‘%I_%Gﬁ@& gifg to the

EU i ndex. 2. A nonocl onal anti body V\%I ch i munospecifically binds to

human FS@toticgymwtdcsipmdit) Wap adddd tgithe mhsinal edense ceitrd sahpleaid the cad bl

SeaUenSRe SuBERn BeMle 3o Al o2 REREY) R ORGSR o TD P 21
I munosgeeil fice @{é;bdfnabhﬁtﬁ SelcOrdndramied Bﬁ@leoﬂregﬁwmq% Stelig of f DP-vrelN@AMHHEMAI N
consisting of S %ID NO 2; and (ii) a light chain consisting of SEQ I D NO

1. platg ford.Ixddsterderll O8md PHBeRctigAMIK turertRinydahche Cotatexiciy Retsctien human
PSG.- 1 I%@)%&OJEBE& tehch vJ%ﬁaaYlX tlg]ﬁlat% WRTRdbated %t room temperature for 15-30 min

in the dark. At the end of the second incubation, the reaction was stopped by adding 50 ul of
Stop solution (provided in the Cytotoxicity Detection Kit). The absorbance was measured at
the wavelength of 490-492 nm on SpectraMAX Plus plate reader (Molecular Devices,
Sunnyvale, CA). CDC% was calculated using ([Antibody induced release] — [Spontaneous

release control])/ ([Maximal release] — [spontaneous release control]) x 100%.

7.4.2. RESULTS

[00197] The CDC activity of 15A7H was tested under conditions optimized for CDC
response of anti-CD20 with the Ramos cells. As shown in Figure 6 and Table 11, different
concentrations of antibodies with fixed complement dilution of 1:12 were tested for CDC
activity. No CDC activity was detected for ISA7H, h15A7 or for the IgG4 negative control.

Mouse anti-human CD20 demonstrated a clear antibody dose response.

Table 11: Percent CDC activity of 15A7H at different concentrations
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7.5

Example 5: Clinical Study

I15A7H is given to subjects by intravenous administration of single rising doses of 125

ng/kg, 500 pg/kg, 1000 pg/kg and 2000 pg/kg and in other subjects by subcutaneous

administration of single doses of 500 pg/kg and 1000 pg/kg. Dosing is adapted. 15A7H

resuspended in the formulation described in Table 6 is used. After administration, clinical

laboratory tests (e.g., haematology, clinical chemistry and urinalysis) are conducted, for

example on a weekly basis, using methods know in the art. Pharmacokinetic parameters are

also determined, for example on a weekly basis, using methods know in the art.

[00199]

All publications, patents, and patent applications cited in this application are

hereby incorporated by reference in their entireties as if each individual publication or patent

application were specifically and individually indicated to be incorporated by reference.

Although the foregoing invention has been described in some detail by way of illustration and

example for purposes of clarity of understanding, it will be readily apparent to those of

ordinary skill in the art in light of the teachings of this invention that certain changes and

modifications can be made thereto without departing from the spirit or scope of the appended

claims.
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WHAT IS CLAIMED:

1. A monoclonal antibody which immunospecifically binds to human PSGL-1
comprising:
(1) a variable light (“VL”) chain region comprising the amino acid sequence of SEQ
ID NO: 3;
(i1) a heavy chain comprising variable heavy (“VH”) chain region comprising the
amino acid sequence of SEQ ID NO: 4; and
(ii1) a human Ig(G4 constant region which contains a Serine to Proline substitution at

amino acid 228 of the heavy chain numbered according to the EU index.

2. A monoclonal antibody which immunospecifically binds to human PSGL-1
comprising:
(1) a light chain comprising the amino acid sequence of SEQ ID NO: 1; and
(i1) a heavy chain comprising the amino acid sequence of SEQ ID NO: 2.

3. A monoclonal antibody which immunospecifically binds to human PSGL-1
comprising:
(1) a heavy chain consisting of SEQ ID NO: 2; and
(i1) a light chain consisting of SEQ ID NO: 1.

4. A monoclonal antibody which immunospecifically binds to human PSGL-1 and
comprises a heavy chain comprising:
(1) a VH chain region comprising SEQ ID NOs: §, 9, and 10; and
(i1) a human IgG4 heavy chain constant region containing a Serine to Proline
amino acid substitution at amino acid 228 of the heavy chain numbered according to the EU

index.

5. The monoclonal antibody of claim 4, wherein the monoclonal antibody further

comprises a light chain comprising a VL chain region comprising SEQ ID NOs: 5, 6, and 7.

6. The monoclonal antibody of any one of claims 1 to 5, wherein the antibody is

purified.
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7. A pharmaceutical composition comprising the monoclonal antibody of any one of

claims 1 to 6 and a pharmaceutically acceptable carrier.

8. The pharmaceutical composition of claim 7, wherein the monoclonal antibody is

purified.

9. An antibody heavy chain comprising SEQ ID NO: 2.

10. A kit comprising a first container containing the monoclonal antibody of any one

of claims 1 to 6.

11. An injection device containing the monoclonal antibody of any one of claims 1 to

12. The injection device of claim 11, wherein the injection device is a syringe.

13. A method for treating an inflammatory disorder, the method comprising
administering to a subject in need thereof a therapeutically effective amount of the
monoclonal antibody of any one of claims 1 to 6 or a pharmaceutical composition of claim 8

or claim 9.

14. A method for treating an inflammatory disorder, comprising administering to a
subject in need thereof a therapeutically effective amount of the pharmaceutical composition

of claim 7 or 8.

15. The method of claim 13 or 14, wherein the inflammatory disorder is an

autoimmune disease.

16. The method of any one of claims 13 to 15, wherein the inflammatory disorder is:
psoriasis, plaque psoriasis, chronic plaque psoriasis, guttate psoriasis, inverse psoriasis,
pustular psoriasis, erythrodermic psoriasis, psoriatic arthritis, rheumatoid arthritis, Crohn's

disease, ankylosing spondylitis, or diabetes.
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