1 Anti-P-selectin antibodies [0011 This invention relates generally to anti-P-selectin antibodies and, in
particular, to anti-P-selectin antibodies that do not bind complement factor Clg. Preferably, these
antibodies are human or humanized antibodies. [2] P-selectin (CD62P, GMP-140, PADGEM,
LECAM-3) is a 140 IcDa calcium- 5 dependent carbohydrate-binding protein that is expressed on the
surfaces of activated platelets and endothelium in response to thrombin and other agonists (McEver et
al., J Blot Chem 270:11025 (1995); Varki, Proc Nail Acad Sci USA 91:7390 (1994); Springer TA, Annu
Rev Physiol 57:827 (1995)). In both cell types, P-selectin is stored in secretory granules, i.e.
a-granules in platelets and Weibel- 10 P%ﬁeﬁ_ -&‘?&?ﬁﬂ% ﬁ%gg&kﬁlial cells (McEver et al., J Clin Invest
84:92 (1984)). It is a type | transmembrane glycoprotein which IS composed of an NH2-terminal lectin
domain, followed by an EGF-like domain, nine short consensus repeats with homology to complement
regulatory proteins, a transmembrane domain, and a short cytoplasmic tail (Johnston et al., Cell
56:1033 (1989)j00MHe StrisctimecofiPn 18aselegtinasbimilar tothe-stsetinwenilesdirsrsaotlithénselectin

family, E- and Lselggtin,yuhich a18.elher-gxniasssiomeyiaicing netivaled iepdatireialkcells. (Eselectin)
or constitutively ex regségﬁgo most c_@iﬁ?s of euko%t%s L-sele%tinl.gf% All selectins are known to
bind with low affinity n%%ﬁwé}t*é PHIEBEYHHEY B SEARAFUEE SO s sialyl Lewis x (sLex;
Foxall et al., J Cell Biol 20 117:895 (1992); Varki, Curr Opin Cell Biol 257:257 (1992)). P- and
L-selectin, but not E-selectin, also bind to particular sulfated carbohydrates, such as heparin sulfate
(for review, see/dd2EVver @rdi@UOMEES GMTH N \VRSDTINA IELAN7S). il g h4afiidity digeinds for
P-selectin are mucin-like,glycoprotei e 10],Che ; jeh consist
of a polypeaétide bafg%gﬁgx%évi%ggz% Eas{t%/ﬁgoxf% a %%%% %%glégk% %)%1%%5@%%%(?%&%5%8 t% which
P-selectin binds prefdretrdhmeisiessue cod WighiBprdterishgaitiie trsmbia sehadsy, WARKHs normally
expressed as a honagimereqvith, tyvsi diSTHE e ke 5 0 Lopts it | ative Wadlectddrseidssas of
approximately 120 ¢l ifqulating leukgceytes. The-hinding si Bsselaectin is. | ' to the
extreme NH2-term%’nfa?%§r¥ 1(()5'5 %92%}3 ﬁ%@ﬁg‘%ﬁ%‘hg $its fﬁ‘a%ggtgﬁ |9g§af?§§ l%{ltzle%%ctl ?ﬁg’ediates
rolling of the leukoBytelam dctivatelipletektsyagdedeotie agratisled e philthgsprotdssibiectively

reduces the,velociy,olieRsacxs meverelblandsaSIeg IR oLl ashamen aed qubsequent

transmigration of leukocytes into the 5subendothelium but also for the accumulation of leukocytes in

thrombi. [004] Studig héiAgsPeiians Hempesiemivbighd sessestthad sadtpigraring riBodies have
shown that P-selectbnpanti dgiiesdrbtherpatbpikysiiogiy,ofindnakopt scasHiicuana shtenidth
inflammatory disegses including ischemiajr fusion injury. (Wi ; | t 92:2042 (1993);
Massberg 10 et aI.,Oﬁgrgo %05900?@5%6{ f?ﬁgﬁgﬁﬁ'ﬁﬁ”ﬁ%gg 'is ép%%%r%ﬁ%ﬁgﬁ(%?bgéﬁgctin in

cardiovascular disehegscyiaplasmic dalitfrhntinnshrborPoreht il HEY hihBrodEsBSsYColins et al.,
J Exp Med;391: 183162060) dekinson ehalokd-CindnvesitR9s108ih£1298) rasikinpsis {vhnka et al.,
Circulation 103:100Q (2001); Bienvenu.et al., Circujation 103:1128. sig; (Kumar et
al., 15 Circulation %?%%3‘)&5&3?%%&% é’txgﬁ's Stoc N gﬁtgﬁciég %%%%%%@%%‘é@?@%%o@ Blann et al.,
Br. J. Haematol 108legin)ooompsipsitkeaprerind aibrrsbarsssa s atognss dosrscividently,

inhibition of P-selectin function would be effective as a therapy in various diseases involving leukocyte
adherence to vascular endothelium or platelets (see e.g. WO 93/06863). 20 [005] Antibodies against

P-selectin have;gean descibed:n the Statef ibemHenAdavesiiataddonthainantisinfammatory and
anti-thrombotic effects. US patent 4,783,399 and WO %&/26863 esqlge usel r&ono@gr@l
antibodies against PSemF rRLetRAS TIPS fbetet] SRIAILRIEENS Rt 3L BisreEith., 266
(1991) 22318B-223 18y doscfilsenotsdinGnodiyial GeitiBooliSs bRidingo#2 - P25sdldesicatinino acid (aa)

fragment aa 60-75Gye 10:Gll SRHDIRG ARCAI INg iR WIS BRIOL 6 gMRRSR HGH0R whishincludes the
signal sequence. WO 93121956 refers tg mouse monoclonal ggﬂt@%les against P-sﬂectu)‘l and

humanized antibodit€a (G051 &tipeIas Mrhpei i IBBYE HIAURTY ikt 878 Presence-of
P-selectin fragmentash GERTY digdridstive Bbskate ofccalvitmlibngly8ooremef Mekvertiohed mouse

monoclonal antibogis pgainst AumasF rRIeRns Usebider BresaypaHRr himampealsgts. A

humanized antibod){ against P- . o _ oL
25 clusters of sialylated O-glycans. One sialomucin ligand to which P-selectin binds

preferentially is P-selectin Glycoprotein ligand-1 (PSGL-1, CD162), which is
normally expressed as a homodimer with two disulfide-linked subunits with
relative molecular masses of approximately 120 kDa by circulating leukocytes.

The binding site of P-selectin is localized to the extreme NHj-terminal part of



- 3 - selectin of human 1gG1 subclass mentioned in WO 93/21956 is in pre-clinical development
(www.mrctechnology.org). SUMMARY OF THE INVENTION [006] The invention relates to antibodies
characterized in that said antibodies bind 5 P-selectin and do not bind human complement factor Clq.
Preferably the antibodies do also not bind to human Fcy receptor on NK cells. The antibodies
according to the invention contain a Fc part derived frofir human origin. Preferably these antibodies are
humanized or human antibodies. The antibodies have new and inventive properties causing a benefit
for a patient suffering $@h 11 Cithilangin ato biraiingtheoitsbidgio dis Rrdeks fospedialiss frolingesibbegal arterial

occlusive disease (Pé\l%%%jﬁgg 8&“8%@@5&@39&@9 ggg)e@&gggQEéngﬂyquﬂggﬁ@m

DRAWINGS [7] Fig. ows that the antibodies of the invention inhibit the adhesion of Jeukocyte-like
HL60 cells to purifiedifecérebmrduatdboro AP OIRRK I RO AT AREBSARY S @ more
potent than the non-Rwitatedipaient andbodypsiB)Eig. 2rshowgthinhifditoigubetivity ofrttre ahtibodies of

the invention j the roscling.ssay MAAAW P die.adpeson:al SAmAIRASHvaledBlatelets o HLEO

cells. [9] Fig.33a and 3 epicts the cross-reactivity of the antibodies of the invention 20 with rat and
cynomologus P-selectin. Fig.3a: The anti-P-selectin antibodies do not affect the adhesion of

thrombin-activated rat platelets to HL60 cells, whereas the commercially available polyclonal
anti-P-selectin ari#fétly $Ridemingen Cosbrnyintibiisthisiirerardoh- ElertBhspest an{ﬂlsﬁhﬁég of the
invention inhibit the agesiansoh AxtiVALR CHIerpoloRSPlAalels.tesHk6M e eiaHIBHARIBETigf 4a - C

demonstrates the selectivity of the amlbOd;:E for P-selectin vs. E-and L-selfctln by relgg?ggntatlve

binding curves on PREDEHES sttt rdAffectiiie™ he FHBBHEE Qccofdifg T thé'ivention bind to
P-selectin CHO - 4 ischiswitheie€fbSaratups i Mimnarigd.df OlonlardtGD28¢7rh 2BV s vashass on

Eselectin CH cells angl Lpgelacinsao0;39sseis atpipisieimbly abeue - \0R 4o 00 P lefdatisd depicts
the inhibitory activity of the antibodies of the invention in a fuI,Iytimman flow sé%ﬁséem. They.inhibit the

adhesion of human [BUKFEHEEA YU et mBAbIAGEF iAT SOMERAPASn PApRMRt ﬁ%%naesr ata
shear rate of 65/s. [QAh&]dsiferosttefiniithetnhiditbry dfeldf 118%(20001idshostmednslentithiron the

adhesion of leukocyigs g AR EnBys il el NESRNGPIECSs Nl SokmoTstisiss the

total inhibition of leukocyte adhesion in % of the control, Flg. 6b representatively shows the inhibitory
effect of one of the BiFBYEIEs BretheCisbsinntd Fihed (BFthy e EHPrRRRYE B WHRs &s 2DETAILED
DESCRIPTIQN OF ThiteulbtiNTIN63. Defijticusdre et al., Proc Natl Acad Sci USA 97:13835

(2000); Blann et al, Br. ]J. Haematol 108:191 (2000); Myers et al., Thromb
Haemostasis 85: 423 (2001). Evidently, inhibition of P-selectin function would be
effective as a therapy in various diseases involving lenkocyte adherence to vascular
endothelium or platelets (see e.g. WO 93/06863).

20 {005} Antibodies against P-selectin have been described in the state of the art and
investigated for their anti-inflammatory and anti-thrombotic effects. US patent
4,783,399 and WO 93/06863 describe mouse monoclonal antibodies against P-
selectin reactive with activated platelets. Geng J. G. et al (J. Biol. Chem., 266
(1991) 22313-22318) describe mouse monocional antibodies binding to P-

25 selectin amino acid {aa) fragment aa 60-75 (Cys to Glu, counting according to
Swiss-Prot sequence P16109 which includes the signal sequence. WO 93/21956
refers to mouse monoclonal antibodies against P-selectin and humanized
antibodies of IgG1 subclass competing with a defined antibody, binding in the
presence of P-selectin fragment aa 60-75) and in the absence of calcium ions.

30 None of the mentioned mouse monoclonal antibodies against human P-selectin

is useful for the treatment of hufhan patients. A humanized antibody against P-



[0013] The term "P-selectin” refers to a 140 IcDa protein expressed by human platelets and
endothelial cells, as described by Hsu-Lin et al., J Biol Chem 259: 15 9121 (1984), and Mc Ever et al.,
J Clin Invest 84:92 (1989). This type | transmembrane glycoprotein is composed of an NH2-terminal
lectin domain, followed by an epidermal growth factor (EGF)-like domain and nine consensus repeat
domains. It is anchored in the membrane by a single tegnsmembrane domain and contains a small
cytoplasmic tail. The present invention provides, 20 antibodies, which are capable of inhibiting one or
more of the biologicakéetivifies megiategdly RheriacikntaRampieoitsinfiasamataryer dmambotic
activity. The antibodi%sévb'od toellf- Sli%:ftg]l an a((:}ﬁgb interfering with the binding of P-selectin to its
ligand. [0014] The term " Eelect Ilga'nd“:re ates é:’e ably to the high affinity and 25 biologically
relevant ligand of P-selectin such as the mucin-like glycoprotein Pselectin ligand glycoprotein-1
(PSGL-1), as described by Moore eta].; J Cell Biol 118:2445 (1992), Sako et al., Cell 75:1179 (1993)
PSGL-1 is a type! membrane protein withJahiadta dal MBI aMAENEEOM serines, threonines, and
prolines, including a series of decameric repeats linked with clusters of sialylated 0- 30glycans. It is
normally expressed as a homodimer with two disulfide-linked subunits with relative molecular masses
of approximately VG ingr.z.5 z | T inding_ site of Piselectin. is I?oc lized to
the extreme NH2- ermilr?gf]%éﬁ%%}%gsﬂg%@{éTtﬁg %@g}r{r}]%%ﬁ%%%) %9%%%3¢%§%§6%3§§§8 %es I’ar%glets and

f P
has structural similarRie€seiA Pa&da wels bt hwrientomaeismaento Beer plelcl Ilfégﬁélfoﬁﬁ-selectin
(Romo et al., J Exp Megdpbai8a3 (13993« Thairbysinlegical Rcpnsesvencesinl GRibadinding to

P-selectin are still under ig\_/estigation, the interaction, however, is likely to contribute to the rolling and

adherence of platelefSTBrattR e disndotHHER el tBemdicePalt, FRRSRID FRIBNIBER4TE: 278iT2001).
P-selectin also bindsPadflribily alffisitytdtendiel sialated:fizedsyldiesaligasbodhariths suthodsesialyl

Lows  (Foval ot a4 06 Pigl 44,898 (1997140 YA, W QPR CEL Flol T892 pod 1o

[
particular sulfated carbohydrates, suc arin sulfate ver et al.,
(1995). [0013f The teRATRBRMERIy eBACHHRBSES hisardatuserpasialyr fiom opraiphsrelcraisiel
monoclonal antibodiesdneiusliig:-higt(Paipingdisicdiibmihpigantibalies, antibody fragments, human
antibodies, humanized antibodies, chimeric 15 antibodies and genetically engineered antibodies
(variant or mutant antibodies) as long as the characteristic properties according to the invention are
retained. Especially preferred are HINAR OF L. ' al,3 '&gies, especially as
recombinant human antibodies. [00I6] T] tibody -or "monoclonal antibody
composition" as 20 used herein refer to a preparation of antibody molecules of a single amino acid
composition. [0017] The term "chimeric antibody" refers to a monoclonal antibody comprising a
variable region, i[@4Hindigg rediows fthah tre soikebrpencmandion [adsba pbetiathefiarcofistant
reglon derived from A dHBHRNAROMICR ALAPRLISSidi I LA PESRRIEGDY REOIMRNBALR M.

techniques. Chimeric antibodies comprising a'murine variable region an uman constant region are
especially prléferred.@ﬂ%ﬁ‘ﬁ?ﬁﬁ%@ﬂiﬁﬁﬁ%ﬂfﬁ%&“&ﬁﬁﬂb&@éé‘ai’él?rﬁ‘éab‘?%aﬁﬁnéﬁé%@é’sed
immunoglobulin genes comprising DNA segments encoding murine immunoglobulin variable regions
and DNA segme[88&ncBigirt) shomathSindbirmagtohulinfohestatib sdgions tRtherfoloasiafthehimeric
antibodies’ encompasseiha il NERSRNRERIOR AT ASRIBNIEN G EANSIRG(eaiom g Deen
modified or changed from that of the original antibody to generate the properties according to the
invention, especiallfﬁqsregard to Clg binding and/or - 6 - Fc receptor (FCcR) binding. Such "chimeric"
antibodies are also referred to as "class-switched antibodies." Methods for producing chimeric
antibodies invol@@¥invEigiGaadré Ghnadsiriatat tbi\Aoandegaitirafi sfeclinibtetibniduks nevhwel known in
the art. Secye-0- Mool shi-ofil dhofgfs Mol higsh 76 SLHIRARIRGRS: Y Parent

Nos. 5,202,238 and 5,204,244. ) .
not affect the adhesion of thrombin-activated rat platelets to HL60 cells, whereas

the commercially available polyclonal anti-P-selectin antibody (Pharmingen
09361A) inhibits this interaction. Fig. 3b: The antibodies of the invention inhibit
the adhesion of activated cynomologus platelets to HL60 cells.

25 [0010] Fig. 4a - ¢ demonstrates the selectivity of the antibodies for P-selectin vs. E-
and L-selectin by representative binding curves on P-, E- and L-selectin

transfectants. The antibodies according to the invention bind to P-selectin CHO



[0018] The term "humanized antibody" refers to antibodies in which the framework or "complementarity
determining regions" (CDR) have been modified to comprise the CDR of an immunoglobulin of
different specificity as compared to that of the parent immunoglobulin. In a preferred embodiment, a
murine CDR is 10 grafted into the framework region of a human antibody to prepare the "humanized
antibody." See, e.g., Riechmann, L., et at, Nature 332 61'988) 323- 327; and Neuberger, M.S., et al.,
Nature 314 (1985) 268-270. Partlcularly preferred CDRs correspond to those representing sequences
recognizing the antigedls wotedabovehies ﬁhimerf@rgeobbmmcﬁﬁaao amyndieeceweué@rmsbf 15
"humanized antibodies" encompassed by the present inveption are th Wh| I% nstant region
has been modified oF%?FéH'g@H%Gﬁqstﬁﬁgéf tHEBRgIA%H AREHATS PEGEA Vaai CB 6’@2%%5 according
to the invention, especially in regard to CI g binding and/or Fc receptor (FcR) binding. [0019] The term
"human antibody{pesingag Bedepicts dhtcintidditoyinciidey aftibediesb@bdsavitevanabieand sonstant
regions derived from I|n man.ant [I-known
in the state of the artf{wgn r’%anéJ ﬁj %E%\/%%P %%?#%%ggﬁ%?%}ggol 5:368 (%%%%Eﬁrﬁvagn
antibodies cah also W@éﬁ@@é@iw Q?dﬂég@ﬁf@%‘ﬁﬁtrﬁ%ﬂ‘sd(%’@“ ALY dta SHR3EBRE BpoH
immunization, of producing a full repertoire of human antibodies 25 in the absence of endogenous
immunoglobulin pogdagEes. 47 dapsﬁerthé ﬂﬁelhumart@mm{liﬂm imrihridzyl o utie gemetiamayninksuch
germ-line mutant mic Wlll Jesy ﬁ L%th%fe 1%Qn°£ Q!“ﬁ@ﬂﬁ%@ﬁ?g SRR prgggg{hci‘fq#e@ge (see,
e.g., Jakobovits et aIa oo, Na SA, 90: 2551-2555 (1993); Jakohovits et al., Nature,
362:255-258 (1993) dRreyisianthetate] véa‘%‘%msefl Itkamse @é@’afg%% #idhesrafiebodtes can
also be produced in ghagg:gisita iy shiess Hepogitiaamdfed: \Winiee, of MelaiibbdR2 088h{1992);
Marks et al., J. Mol. Biol 222 581 (19991) ni f.Gole et al. and Boerner et al. are also
available forlt e preg‘gra ion ‘ot h %#arf?%o%%}e ona%ﬁrﬁtl o%?e%( ole et al., Monoclonal Antibodies and
Cancer Therapy, Alan R. Liss, p. 77 1985) and -7 - Boer -_-_ L. mpmunol., 147(1):86-95
(1991)).As already mentioned forekd HlRanedintibodied Stdorng to the invention the
term "human antibody" as used herein also comprlses such antlbodles which are modified in the
constant region td g&hfiaitdotise properties according to the invention, 5 especially in regard to Clq
binding and/or FcR binding. In addition the invention comprises human antibodies which bind to Clq

and/or FcR. Suchyqay aﬂx@n&?ﬁfj'ﬁﬁﬂ@cﬁh&r?&%@y&%daby@hlmssiafetiwty;@remd%?efe@ﬂﬁws E- and
Lselectin. Such antlbodl ﬁ%f nggntlog ngléo Iei‘tm ex rej%n(g Isw EC50
values in the range cﬂlﬁ 'ﬁ%%é%ﬁ EEBAVARES Serddiih And L Selsctin’ expressmg
cells are prefsrably @b@i/eilﬁﬁ}hgm:li BlctEaatisbdibs hr@p‘refevaﬁl&é@éfdliﬁﬁ%té?hﬁediﬁtésffor

manufacturing huma@aﬁgﬁ@%&wmseeremem%%Iﬁgsee@Ieg 1 therinuentian. LOERoRherterm
"recombinant human antibody", as used he e|n tende%é%%g%;dcﬁ)all hum n antlbodles that are

prepared, expressedbr¥sE ToPAsERiqE Bfn n2pd

0L Ao 6TeE 5o Ated from
a host cell such as ardp@® dorGiie. chllzsraindnmad amithel fexpbaantobye) thegles tremsseemier#or human

immunogiobulin gengs,oliaRPAIGEEXPPSRE UplBARREANPINARENIRSHOB YRR Giiaslected into
a host cell. Such recombinant human antlbOdleSE%}ahﬁ variable and con nt re%) ns.in arearranged

form. The re8dmbindRtiRaen vairaatiboiRallse 78 s ﬂﬁfé‘r‘?ﬁ%ﬂ %&éﬁ to in vivo
somatic hypermutatigdibbudsh ftfo sahairia,doicseqpbrn de snfatherrtbrand W@gﬂ@ﬂ@@f\tm rBeombinant
antbodies are sequeRegSdel, blG sediedram andyelaiastio fumanaumine o adh
sequences, may not naturally exist within the human antibody germ line repertoire in vivo. 25 100211
The "variable reglont‘o(%iaﬁéﬁ}é -region of a light chain (VL), variable region of a heavy chain (VH)) as
used herein denotes each of the pair of light and heavy chains which is involved directly in binding the
antibody to the a[gigan. Theetelomadihsaforaridigen BUimantdigiprefachblgaty dhaihgghastithty samde general
structure ang. eaCht ”g%%ﬁgﬁ}%é%&fﬁgﬂ&%@@”&i&(ﬁl@uﬁgﬁf{ﬁmeﬁ -BRLSaguERees A widely
ed

conserved, connec pervariable I’@%IOHS or complementarity deter Eof:nr% jsg ns,
CDRs). The framewéﬁk%ﬂéﬁ@‘é&%ﬁ@?‘%ﬂe bt s bef e ¥esss %3@ E;i)s
connecting the n-sheessgarame2] kDR lin €aiilvEhals 4i69%|@ 3G heilsthngpedimensionat structure
-8- protein with an extracellular domain rich in serines, threonines, and prolines,
including a series of decameric repeats linked with clusters of sialylated O-
30 glycans. It is normally expressed as a homodimer with two disulfide-linked

subunits with relative molecular masses of approximately 120 kDa by circulating



by the framework regions and form together with the CDRs from the other chain the antigen binding
site. The antibody heavy and light chain CDR3 regions play a particularly important role in the binding
specificity/affinity of the antibodies according to the invention and therefore provide a further object of
the Sinvention. 100221 The terms "hypervariable region” or "antigen-binding portion of an antibody"
when used herein refer to the amino acid residues of af antibody which are responsible for
antigen-binding. The hypervariable region comprises amino acid residues from the "complementarity
determining regions" leakcHRs. The bindimpaive i PoselbdRh [eRioikal eothasexvranaiNEigasnaimabgions
other than the hypervariabl jon residues as herein defined. Therefor%l'g?zer light.and heavy chains
of an antibody compr@&rﬁ%ﬁ%k{gé%r %@L{ﬁg RS 1" CHRT? E%Ei‘ozts ﬁﬁ%, R3, and
FR4. Especially, CDR&witthel hiailyréthainvisht RS Gdgioway histkembn tidmudestmest to batigeletaiading.
CDR and IR regionsae, &5, lglSUingd agra'eing (¢ 6 sieadarkdsiagion ohiahaltidle

Sequences of Proteins of Immunological Interest, 5th Ed. Public Health Service, National Institutes of

Health, Bethe§da, MBoiise9r)andfofiibschiasioges fPore estinypervaliaisidan dprestipopsi thae term
RNA molecuios, A not e e e e e aforably i
molecules. A nuclei¢ acid molecule may be sjngle-stranded or doyple-stranded, but preferably is
double-stranded DNR&"f §4i°l\?ﬁEVé‘ir€‘§8&3&IE§ffirﬁﬂé%ﬁ é%‘t hen if&‘%%@éﬁ%’%{ ﬁﬁgiy{%nal
relationship with anotizéthuckielacich sdendiicés Fothekawn pfEpDN foforalpresktrie nfoewylssctetory
leader is operably linkgd fo NA or @,LRIYPSRHAG dlikis Fa.exPresses asicepierioteds habpprticipates

in the secretion of thggpolypeptide; a promoter or enhancer |s operabgf? linked to a COdi{] sequence if it

affects the trafscriptiATSHtheEddaentel didd AbhSoMe BtitR RatE L M SipisAIifmBATE %t ding
sequence if it is positiaskedsdepato sEititald dFanstatiby). Kdr@iadhy? 7one0ablii Baked" means that the
DNA sequences being linked are contiguous, 30 and, in the case of a secretory leader, contiguous

and in reading phagA STPWEYE,CORAREES SR anae Dai6anHgHoUSS m}s‘a@iéal acepmptished by

ligation at convenient restriction sites. If such sites do not exist, the synthetic - 9 - oligonucleotide

adaptors or linkers aFBRRCRARAEGRAGRE RAHEBRRITiBRAINSAB R TEsh 38 1WAC ZRFRAASH, the
expressions "cell," "catkitnelj afdginelculthielaare distddiderchangedlely andibidiagh desigrations

include progegy. ThLg%t}g(]?aﬁé?r%iﬁéﬁ%@ﬁﬁ%%%{l}fgér@a@ Rrsshaels e, g pamary

subject cell and cultures derive refrom Wi regarg for the nu%%r. of transters. It is also
understood that all pA6§deR§ ASaPhERBaHEtSIYIBETHTE ACHPTINIA Lo rbeni HaE S auiBetRinebr
inadvertent mutationgspaiiaipt fredgesy ihabhave tehsameifudcliondaldigllegitebdietivitpasatigreened
for in the originally transforré1§d cellhare 10 i gléJaded. Where distinct designations are intended, it will

uman anti 188, . . . . . .
be clear from the coriatseg(etc."‘(f é’é?nfthe Hebhstant domains” are not involved directly in binding an

antibody to an antigen, but exhibit various effector functions. Depending on the amino acid sequence

of the constant re@®tbbiheferaaArenasianahAnE5amks oF TPRARRI GRIERNTE Sraraviter idsthe
classes: IgA2igD, IghsdgGareid kghds and peyaratiohtbesetibagyhedledbles dividddditarsihiciasdes
(isotypes), e.g. IgGl, '9&1;205' 1%‘1;? and 1gG4, IgAl and IgA2. The heavy chain constant regions that
correspond to the différent classes of immunoglobulins are called a, 5, s, y and respectively. The

antibodies according to the invention are preferably of IgG 20 type. 100271 The Fc part of an antibody
is directly involvetPfH CoridmBnt SFFREGHLORIPINEFHE Hha PEReElHR oMYy, SARREIHHE Afluence
of an antibody on the-gesbRlesgat, Syslehite pesigntan eetaipcondiicpaibindidttddaly és caused

by defined binding sites in ING £ ¢RI T YER ANINGA'E3.8"8 KIRMLINMNER B species, usually
25 prepared by recombinant DNA techniques. Chimeric antibodies comprising a

murine variable region and a human constant region are especially preferred.

Such murine/human chimeric antibodies are the product of expressed

immunoglobulin genes comprising DNA segments encoding murine

immunoglobulin variable regions and DNA segments encoding human

30 immunoglobulin constant regions. Other forms of "chimeric antibodies”
encompassed by the present invention are those in which the constant region has

been modified or changed from that of the original antibody to generate the

properties according to the invention, especially in regard to Clq binding and/or



25 of the art and described e.g. by Boakle et al., Nature 282 (1975) 742-743, Lukas et al., J. Immunol.
127 (1981) 2555-2560, Brunhouse and Cebra, Mol. Immunol. 16 (1979) 907-917, Burton et al., Nature
288 (1980) 338-344, Thommesen et al., Mol. Immunol. 37 (2000) 995-1004, Idusogie et al., J.
Immunol.164 (2000) 4 178 4184, Hezareh et al., J. Virology 75 (2001) 12161-12168, Morgan et al.,
30 Immunology 86 (1995) 319-324, EP 0307434. Suchfbinding sites are e.g. L234, L235, D270, N297,
E318, K320, K322, P331 and P329 (numbering according to EU index of Kabat, see below).
Antibodies of subclasi|g&tpigE 2RaR)l bidmhgs$ali Stiowaarhplaibeat-aciivation ame-Gd aang C3
binding, whereas IgG Qe ivate it lement system.,and do nat,bind C | g,and C3. As
used herein the term éé%?p%ﬁ%gﬁéﬁgﬁﬁ%’uﬁeﬁg%iﬁqr (E)éﬂgs"[}{eslsxlg S‘cl%gﬂcwaﬁlté Ofléfeesitwg(ralgePc part of
a human antibody of $hBvsatierds Rremtiran Akt and Berfaamsfistiay orchaigubclasy ly@l 19G2 or
I9gG3 which is modifidgdwalienthevsay HaateZ n0fcleidanding, andiQrireR Winding a5 defiprg kglow can

be detected. A "Pc p?{bg‘i)agggﬁ%lggg;%' %&%‘&ﬁ)&?ﬁ 5&?%@ 1o éig};elt%a%ﬁgg artisan and defined on the

basis of papain cleavage of antibodiés. The antibodiés accordin e invention contain as Pc part a
Pc part derived from human origin and preferabl aéll other parts of the human constant regions.
%‘%P 33

Preferably the PclpRBls e Gifan BEsaited @ pESE RIS discitmehichihn femavgG 4
subclass or a mutatesk Pepailisaentavieraddgani sipclassoMosthrmefened awethePapartsand
heavy chain constant regions .sh in SEQ 1D NO:;.25-28 of of SEQ ID NQ:.25 without PVA236
mutation. IL Preferre%loE%]%s(’)edE§rﬁ:((a%:r\$tfﬁs.R o?ftsﬁ% n\%ﬁ%%ofg%&gﬁiﬁ% m@gﬁﬁgﬁ%o%ﬁ?f?@grg E’ntibody
binding to P-selectintBRbpaéberpsserinmmaraasiohnbinidnrepnafestedi Arabsidiraoid saquizedePOR3 of said
antibody is sglected é&@ﬁbmexgmuaecmm}of,tggedﬁe@yyachﬁ{ﬁigplggn%q?er&gegr R IRNO: 38,
39, 40,41 or 42. [OO?BS])J T!Q;%}E‘Xe'}‘,%%% &)refgergbely prﬁi.\éicches an aptibogg/ indin %% P-seleégtin,
20comprising a varia eni"ieavy cHaln ARd & Variable [o] teAEm: AR OHIRE | %é{%ﬁ vifiable
heavy chain compristy CBR sbguesieas dHR1 cCPR2NatUre BRE AIfBE) DIS-BEMgPsetented)from the

group consisting of SE@HRNODIRI:HPesBbnd2 BB q@fﬂgsaﬁ&%g%@cf{@mébef&%@zﬁpgﬁging of
SEQ ID NOs: 33, 34, 35, 36, 37, C?RS ein%lcselefﬁga, from the group_consisting, of Ii% ID NOs:
38, 39, 40, 41, 42, 25WREPEIR L4 AR U SR Ah AEBBRRMRN GBS HREreTOe s Bhe
antibody acddrding tdtresirivedhfotibisdirs fenabiymhsadbicthzgoteaseh it thetivariab thiighinokhich

comprises CDR seafngsRRLGPRA 0 CRRRPICCORNISHECR oM SEQIRNPS: 43, 44,
CDR?2 is selected froméﬁEﬂ% ID NOs: 45,46 and CDR3 is selected from SEQ ID NOs: 47,748, 49, 50,
S

51, 52 wherein said 34 R SN ?nBé?)%"ﬁHE%ﬂﬁCBF‘Bﬁﬁht‘btﬁé?i%‘é"ﬁ’é%y‘ifﬁ%???%ﬂs the
CDRs of SEQ ID NQ@¢ghmirie §8 dindhaim DR theefORF G )3miHY.NO: 3, as heavy chain CDRs
the CDRs of SEQ ID NO: 6 and as light chain CDRs the CDRs of SEQ ID NO: 5, as heavy chain

CDRs the CDRs[gh SFQUPNG: B @nshamtisbighainGhRehe CRRSAESEQURNO adgheavy 5
chain CDIts the CDRs of SEQ | Ié%%o and as light cham?D,Rs th%élg:)Rs of SEQ ID NQO: 9, as

heavy chairf CDRs the EbRE6F NG EFOR N CERESH CHRE tHE BBRESIBESND NO: 11,
as heavy chain CDRstienCEsts1h S5 @b Entdaadtdedghtohaiil GBRenthe tEDRs0§S$5=Q ID NO:

13, as heavy chain GPRstheikDiRg ngﬁwnm:é&g@éﬂk)%ﬂmﬁﬁgﬁ%@ﬁ%@%%@%gf SEQ ID

10 NO: 15, as heavy chain. CDRs the CDRs of SEQ ID NO: 18 and : the CDRs of
SEQ ID NO: 17, as HERAHaR T BESs brePEREr BEFFIEERIS: 20BN d$ Bohtisrirtteb RS the
CDRs of SEQ ID N@aptblepupshampchativ SRR privin GiYRsiolf SHeridrd6r Mizrandasdightchain
CDRs the GigRs of SERQLIRNGQ2Tof endogenous immunoglobulin production. Transfer of the

human germ-line immunoglobulin gene array in such germ-line mutant mice

will result in the production of human antibodies upon antigen challenge (see,

e.g., Jakobovits et al, Proc. Natl. Acad. Sci. USA, 90: 2551-2555 (1993);

Jakobovits et al, Nature, 362:255-258 (1993); Bruggemann et al, Year in

30 Immuno., 7:33 (1993)). Human antibodies can also be produced in phage display

libraries (Hoogenboom and Winter, J. Mol. Biol., 227:381 (1992); Marks et al., J.

Mol. Biol, 222:581 (19991)). The techniques of Cole et al. and Boerner et al. are

also available for the preparation of human monoclonal antibodies {Cole et al,,

Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, p- 77 (1985) and



15 [0032] The CDR sequences can be determined according to the standard definition of Kabat et al.,
Sequences of Proteins of Immunological Interest, 5th ed., Public Health Service, National Institutes of
Health, Bethesda, MD (1991). CDRs on each chain are separated by framework amino acids. CDRs of
SEQ ID NO: 1-22 are shown in SEQ ID NO: 29-52. 20 10033] The antibody according to the invention
is preferably characterized in that said antibody binds P-selectin and comprises a variable heavy and
light region independently selected from the group consisting of a)the heavy chain variable domain

defined by amino aciseienes STOURNGLP 1 (hedo Shait vaeie Al efnedy SEQ 10

NO:1; 25 b)the heavy chain variablé domain define amino add'sequence’SEQ ID NO:4 and the
light chain variable déiFasH cenhS8BInSEErbhedies Ay Ui pRin AP e RSN 90 diH @8Rned by
amino acid sequencentb&AyD AN Qsedalnst dinealightahpitsacasiablerdivadin deficedeynmRH4DINO:5; d)
the heavy chain varigble domaip defined by amin [ e 30 D,NQ:8 a ight chain
variable domain defi%’éed %’;‘ %1@8 fﬁgﬁ?)q?o é)gt ega%e%%g ?ﬁa ﬁ%\%ﬁia Cﬁ?%(?’ aitf? (%}?ng(lj %%@r%ino acid

sequence SEQ ID Nepsdidlydniesaghtchambiadiasrndom iR dindiag by sEibion RO yamiOReavy
chain variable domajaigtinad bynanina@widise qrats cbRRQDAN :d2da0nd HaR. lightichaimuariable

domain defined by SEQ ID,NO:11; - 12 - 8)the heavy chain varigble.domain defined,by amino acid
sequence SEQ ID I\FG% %‘ﬁa ?ﬁeeqlilgaﬁ%% rézi%]&:/%}?i_gbl S?n?éaé]tﬁwgg_%ﬁreg? E?)?Jé?fﬁqlﬁ ﬁ(c)klén )the heavy
chain variable domadeiefetinStdneatiindicderseding e shs Boanionding ing-ueerherpudsfvariable

domain defined by SE§) 1D.NQAS: ailihehepvy.chainyarable demaindafined by.aming,agid
sequence SEQ ID NO:18 and the light chain variable domain defined by SEQ it NO:17;
10 selectin and L-selectin expressing cells are preferably above 100 pg/ml. Such

antibodies are preferable useful as intermediates for manufacturing human

antibodies with the properties according to the invention.

[06620] The term "recombinant human antibody”, as used herein, is intended to
include all human antibodies that are prepared, expressed, created or isolated by

15 recombinant means, such as antibodies isolated from a host cell such as a NSO or
CHO cell or from an animal (e.g. & mouse} that is transgenic for human
immunoglobulin genes or antibodies expressed using a recombinant expression

vector transfected into a host cell. Such recombinant human antibodies have

variable and constant regions in a rearranged form. The recombinant human

20 antibodies according to the invention have been subjected to in vivo somatic
hypermutation. Thus, the amino acid sequences of the VH and VL regions of the
recombinant antibodies are sequences that, while derived from and related to

human germ line VH and VL sequences, may not naturally exist within the

human antibody germ line repertoire in vivo,

25 [0021] The "variable region” {variable region of a light chain (VL), variable region of
a heavy chain {VH)) as used herein denotes each of the pair of light and heavy
chains which is involved directly in binding the antibody to the antigen. The
domains of variable human light and heavy chains have the same general
structure and each domain comprises four framework (FR) regions whose

30 sequences are widely conserved, connected by three "hypervariable regions” (or
complementarity determining regions, CDRs). The framework regions adopt a B-

sheet conformation and the CDRs may form loops connecting the B-sheet

structure. The CDRs in each chain are held in their three-dimensional structure



J) the heavy chain variable domain defined by amino acid sequence SEQ ID NO:20 and the light chain
variable domain defined by SEQ ID NO:19; k) the heavy chain variable domain defined by amino acid
sequence 10SEQ ID NO:22 and the light chain variable domain defined by SEQ ID NO:2 L [0034J The
antibody according to the invention is preferably characterized in that the heavy chain variable region
comprises an amino acid sequence independently selgcted from the group consisting of SEQ ID NO:
2,4,6, 8,10, 12, 14, 16, 18,20 15and 22. 100351 The antibody according to the invention is preferably
characterized in that the light chain, variable region c ISes,: MHI9RAG I endently
selected from the gr‘%&ﬁ”&%“é‘f&%ﬁ%ﬁéﬁ&s ﬁﬁggﬂ,igyg%ﬁ%e&g@%@ 13 1_3?{?@?%92%@%%{)100361
The present inventidherafdigctotapcingistsy R anBheiy bessterarhlight daus GIORD FsaieBH Rl Rent factor
Clg and/ or Fc recepipridngss anpbasiesée notkdidiibmgopnidaenifisperdant eytdbadity (CDC)
and/or antibody-dependent cellular cytotoxicity (A . Rrefe this antibody;] rized in
that it binds P-selecﬁﬁc,ﬂgoﬁ?gintg 3 l{?c b“é"ﬁ“é‘é’%é&%%‘%ﬁ?ﬂ?n%ﬁ%?ﬁ aén do%g r%g(})J bin(j% li?é%%mplement
factor Clg. Mére prefevabiioithis antibody is a human or humanized antibody. 100371 The antibody
according to the invention is preferably characterized in that the constant chains are of human origin.
Such constant chajns are well kngwn in the, state .of the art and e.g..described by K e.g.
Johnson, G., andml ; ﬁ%‘ﬁ“f\lﬂ’é’l@%"ﬁfé‘i‘?g ¢ RO T80y 24, %gﬁ ?95$1g§§¥na&239§}3(§§ ul human
heavy chain constantlregiosedoneprisesfan anihoaaeitos acidertsis iss eperid entiostavbiehidsm the
group consisting of SEQL RN 4852l 125 XaBIPIR ADrissHrisd S minenandight chain
constant region comprises an amino acid, sequence of a kappa-light chain consta&t, re@ f SEQ ID
NO: 23. [0038] The Ektis: fuﬁﬁ%‘ﬁ‘on@%e&%‘f@%e&emg% pggf%ﬁﬁ%“énn’ﬁ%ﬁ’? Pc region refer to
effector funatipns thiEeperateldftar tAR"birgiing efeathosttioiblo domainigegiopainsber ftheatidhts involve

the activation of the SRS deaneloroslt astivation by RerECeRIBERE aRY) HARB9] The
function of the complément cascade can be assessed_by the CHSO asgay. Sheeri: d&ﬂﬁlsensitized

ad
with anti-red cell antfaHE S BRI RO FRERS 86 LB B AR FHAS fioriny patiway resulting in

classical
haemolysis. The volpRze GDRO, SRBNCHSRS]adddFR4eEspesidithEPES odlidheldranmickainbie SISO unit.

The APCHSO meas%r?é&*wdh?&?fé@ﬂ)fm@sd ihsdauninglPathRNS,. OB At d & igishailaeexcept

: T . . : e

that rabbit red cells ar% used. The alternative pathway és ?% tivated 0t};}pgnﬁaddltl n g%‘test serum. [0040]
C 1 g and tW8 serind¢sesminsdsacenrding EdhpadtardotBRKE Thohe: 4 oA it'the
complement dependagtaytotixiein (GHeiahthweaysT Gactidhtd thiicshagibnfenticastiadie@l g binds to

at least two molecules of 10G1 er %ﬁﬂn le:of toM, at djoqdhe antigeniciygetiargd and
Ghetie, TherapeutiCFrfcﬁt(ﬁ')ri1{11{21%%;(5)P rgz 7921%%%%% IlIg{l}fritoar(lig‘gg?:aribed"”*z(sMolec. Imn%unol., 22(3):161-206

(1985)) that the heaBYEBEIFF RRJFAWOmMprising amino acid

[0023] The term "nucleic acid or nucleic acid molecule®, as used herein, is intended
20 to include DNA molecules and RNA molecules. A nucleic acid molecule may be

single-stranded or double-stranded, but preferably is double-stranded DNA.

10024} Nucleic acid is "operably linked" when it is placed into a functional
relationship with another nucleic acid sequence. For example, DNA for a
presequence or secretory leader is operably linked to DNA for a polypeptide ifitis

25 expressed as a preprotein that participates in the secretion of the polypeptide; a
promoter or enhancer is operably linked to a coding sequence if it affects the
transcription of the sequence; or a riboseme binding site is operably linked to a
coding sequence if it is positioned so as to facilitate translation. Generally,
"operably linked" means that the DNA sequences being linked are contiguous,

30 and, in the case of a secretory leader, contiguous and in reading phase. However,
enhancers do not have to be contiguous. Linking is accomplished by ligation at

convenient . restriction sites. If such sites do not exist, the synthetic



20 residues 318 to 337 is being involved in complement fixation. Duncan and Winter (Nature
332:738-40 (1988)), using site directed mutagenesis, reported that G1u318, Lys320 and Lys322 form
the binding site to Clg. The role of Glu318, Lys320 and Lys 322 residues in the binding of Clg was
confirmed by the ability of a short synthetic peptide containing these residues to inhibit complement
25mediated lysis. 100411 The term "complement-dep@ndent cytotoxicity (CDC)" refers to lysis of
Pselectin expressing human endothelial cells and platelets by the antibody according fo the invention

in the presence of cg s&a%ﬁ&%@a?@@@%ﬁﬁgep&r%%rﬁ@m by thedraatmenthRf RmriesliRexpressing

human endothelial cells and 30platelets with an antibody according to the invention in the presence of
complement. The cél@c&f‘éepreferably labeled with calcein. CDC is found if the - 14 - antibody induces
lysis of 20% or more of the target cells at a concentration of 30 ughnl. However, the inventors have
found that for thef@@i2fjettiossed traraimtibodiasresenrdilngltt el hwahtiod fedlcelius@idingusedne
complement factor %@e%lﬁ%&%ﬁﬁ‘a@ﬁs@ﬁ ISERSA0N am@q&gm@?@%égyprmglq@ Woi@A plate is
5 coated with conceptratign ranges of the antjibody, to \(vpl,ch rified human Clg or human serum is
added. Clq binding i<d a %\nt‘iiffdﬁggaﬁ?é &6 égéﬁﬁ&gél IHWWE?’%%@&% labeled

conjugate. Detectioruifihiesddiag e akivedit doindiithoBimagd:ib fvedsunedhber afticed sfensityiasld®s5 nm
(0D405) for perOXidﬁﬁﬁé%%t&?&?aﬁﬁﬂp%&%%gQﬁﬂiﬂé’qﬁ%})ﬂ@i‘?%@ﬁéﬂ'iﬁ%@rﬁ“é@ﬁé&% ()]

Accordingly the present invention refers to an antibody, Characterized in that non-binding of the

antibody to complerferteHRAGITRT rERALeriesh cHUAtSRIS X Hiasy RIS Sy rhAb HEYh EPEiTARE maximal
binding (Bmax) of Cihsctinther bidopioady itity eonaeatrdtion iaftho drigglili widkiemmtibodlais 5 30% of

Brmax of the gnibody C, 40002 f AL I SLCAURRS™: Selaeineh Gl 00 (Bl

ACC264l).preferably 20% or lower. [0042] It is further preferred, that an antibody according to the
invention shows a rée&é binding to complement factor C3 in an ELISA assay. The assay is
performed in the same manner as the Clg assay. In such an assay in principle an ELISA plate is
coated with con¢eig]tiCherangasat themhiiSady, oniticlved @iperifjenh himdany G8 artdiurdamnoserum is

added. C3 binding ignd ‘Iﬁ,%% d
n

j i i | i -Jabeled
conjugate. Detection o I Q%Q%thy%%& @%é&g%ﬁﬁ&ﬁ}&%ﬁ%%’é:g’%%aﬁqmﬁda -

f% maximal binding Bmax) is measure ensity at 405 nm
(0D405) for peroxidigaerfssiRitetRB Tegnsart Asrging;-o- dhfibdisatiashhites ARiRadies) o

Accordinglyithe pregantunvehiliaiinefets dor-ried2im ahtihbdysschgradibiziE ) rigtandighinding of the
antibody to complement 3 . ) e t i maximal

binding (Bmax) of 5&%%@%%%55%&%%%&%&%%%%@ iggoj%%%% §F§ ?%%ggt%g{vd&ﬁ?{g%%f Bmax of
antibody LC 1004-08&df éan il u-Man<prdidefid> (e duago shps Morste s regiotsretethbly 5% or
lower. 30 [0043] The,ieEspoaRtRQHY SlaRRRden:cellianaIRIpIainG A RGC Clildg aductop mgdiated by

Pc receptor binding and refers to lysis of P-selectin expressing target cells by an antibody according to
the invention in the preswpsevelvefidetan tbiidica pTT dnmeashedavsrsteratsiy prpidrablieatinignt of a

preparation,gf P-sejegin - 15 - expressing endothelial cells with an antibody according to the invention
in the presence of effector cells such as freshly isolated PBMC (peripheral blood mononuclear cells) or

purified effector cells r. uffy coats, like monocytes or, NK.(natural killer) cells. Target cells are
abelod with 51V S S 5 SREBATER e b LB e PR LA A e heubated
with effector cells ahhdiegsamé ratzaeitoartzydied. 0V hdke the dnfiene ortroisiidods e Feubation of
the target endotheligl celisyuith tesior selsmbebniiheytdhe.anahrAy; Bﬁﬂ%iﬁ%@@@%% thefptibodies to

induce the initial steps mediating, ADCC was.determine neasuring their binding tg Fcy receptors
expressing cells, sg’é'hd%e'fé?gi?é{%ﬂmgcﬁ%%1&%?ég§§ﬁ§t'lig&bglg’l£§8’§ﬁ’| SK @ﬁ%ﬁbﬁé‘égﬁ%&f FcyRIII)
and monocifes (expféssant FclRiseniee & fy. bOtklFetrdcaptorbipgRridFie¢tdr Tdhclivhasciin be

mediated by the intgragtigtaf-ibe ¢ raginn s aptibednwiEcieesplarabicRsimivuch are

specialized cell SUNRECIeGER SIS, Hhmton ot ko ke Ted (15805 PS0ESS0E, Ttb ombcen et al,

Mol. Immunol. 37 (2000} 995-1004, Idusogie et al., J. Immunol.164 (2000) 4178-
4184, Hezareh et al, ]. Virology 75 (2001) 12161-12168, Morgan et al,
30 Immunology 86 (1995) 319-324, EP 0307434. Such binding sites are e.g. 1234,
1235, D270, N297, E318, K320, K322, P331 and P329 (numbering according to
EU index of Kabat, see below). Antibodies of subclass 1gG1, IgG2 and IgG3
usually show complement activation and Clq and C3 binding, whereas IgG4 do



15 immunoglobulin superfamily, and have been shown to mediate both the removal of antibody-coated
pathogens by phagocytosis of immune complexes, and the lysis of erythrocytes and various other
cellular targets (e.g. tumor cells) coated with the corresponding antibody, via antibody dependent cell
mediated cytotoxicity (ADCC). Van de Winkel and Anderson, J. Leuk. Biol. 49:511-24 20(1991). FcRs
are defined by their specificity for immunoglobulin isotgpes; Pc receptors for IgG antibodies are
referred to as FcyR, for IgE as Reit, for IgA as FcctR and so on. Pc receptor binding is described e.g.

in Ravetch and Kin%ﬁmvﬁ@w a{]e%t(li%?&). 4nd 492:03R8 ‘@lBlnd BF WRGRAHESA (1994)

32-34, de Haas et al., J. Lah. Clin. 5) 330- 34]1 d Gessper et al,, Ann. .25 Hematol. 76
1998) 231-248. Thé%ﬁ%’du&ﬁ Zgrﬁmﬁjatz %Tﬁfﬂé’r‘i’u%ﬂgb‘?e ORI Bom el B‘%‘ﬂfn@ to Fey

receptors, preferabfcte&ycit] 2-HiriB sanitibdy WAHO4EAFhézadtibodids gecodraing otk present
invention ant'bod'e%&{%&%@%b@ﬁ&ﬁeagmge@yzga e¢iof, @@%}%@9%9@&5 mqeg F&yRpresented on

NK cells. 30The term "no binding of FcyR'"theretore meanst gtlln an antibody concentration of

10pg/m1 the’binding®F4A %m%%g%eb’f&%a%%%ﬁésﬁﬂsﬁ% elol <4B Radgkrters Ao oS of the
binding found for araiftmﬂydx(de}OéﬁsOﬂ?enﬁGedzlillmmmﬁmisﬁﬁcmmmaﬁai(&smACC%M).
[oas] Wnile 1964 SSYB/ b EER AInenen spilodies g sieL a0 ubnsses shamalions
binding. However Pro % 70, Asn297 (loss of Fc carbohydrate), Pro329 and 234, 235,
236 and 237 11253 EmEu! wngss TR ST Muman origiy W%J?E‘Sf%{?@ Vedigeidsihich
provides if altered glaatsedutehieRabioding{Shirias SkdkrdbBidie Chgar: 276 &@&m 596604,

Lund et al. FASEB J 5- u 307434).
Preferably g‘r?antlbog §:go§r%u& t(ﬁ%%%%%ﬁ&gﬁh#%%r% %ﬁg é;blné? ing of IgGL%:-sg class or of
IgG1 or IgG2 subc|£rs§wmraam ghtlorrhrisssp dlosphypietested maroko Foaaticrnst Bemtbirife PVA236
or GLPSS331 mutatinitdnspegiofly skedeiredsBe e NOiatpns 52 238BKEEF)NCE3BAgGE), L235A
(IlgG1), L235E (IgGﬁ{, gIggs éi (ngGI) and/or PVA236 (IgG1). Preferred combinations of mutations
are also shown in tableT. AR additional preferred 15combination is D265A / N297A. [0047] The term
"binding to P- selectln as used herein means the blndlng of the antibody to P-selectin in either a
BlAcore assay (PhaAH5ESoeBRMEIERE OLfHESBMENBAR den) or in an ELISA in which either purified
P-selectin or P-selectin CHO transfectants are coated onto microtiter plates. 20 100481 In the BlAcore

assay the aafib ﬁ]mwﬁwrﬁxgﬂr&ﬁepam Qm%m;@éﬁ%laﬁ{@ﬁ mgasuediroieriacs Rlasmon
Resonance (SPR) |n|t¥ QJ thg binding is defined

X by th the term gate cogstap%)f%r the
association of the anfx E)o Trom the an‘ﬁ’bo /nanf’éen compﬁe& ?(Cf ISsoclation con and KD
(kd/ka). The antiboffsts g@é?ﬁ?n@%cﬁfﬁéﬂrﬁ?@ﬁ%ﬁ%ﬁéweahé%ﬁ?&% &Qsésseas%%feﬁ»é@}%f about
10"1 to 10-9 M (seaiexadpiesio Adocardingly, the present invention refers to an antibody as decribed
above, wherein the antibody bind to P-selectin with a KD value of less than 104 M in a BIAcore assay,

g;igé;gg'gbﬁvyhpegﬁdﬂzlﬁ;%fg A9 45 O RTR Me 904 Breferabli g aniody 15 oLgGh o 1954

comprising a variable heavy chain and a variable light chain, characterized in that

the variable heavy chain comprises CDR sequences CDR1, CDR2 and CDR3 and

CDRI1 being selected from the group consisting of SEQ ID NOs: 29, 30, 31, 32,

CDR2 being selected from the group consisting of SEQ IID NOs: 33, 34, 35, 36, 37,

CDR3 being selected from the group consisting of SEQ ID NOs: 38, 39, 40, 41, 42,
25 wherein said CDRs are selected independently of each other.

{0030] The antibody according to the invention is preferably characterized in that the
variable light chain comprises CDR sequences CDR1, CDR2 and CDR3, and
CDRI is selected from SEQ ID NOs: 43, 44, CDR2 is selected from SEQ ID NOs:
45, 46 and CDR3 is selected from SEQ ID NQs: 47, 48, 49, 50, 51, 52 wherein said
30 CDRs are selected independently of each other.

[0631] The antibody is preferably characterized in containing as heavy chain CDRs
the CDRs of SEQ ID NO: 2 and as light chain CDRs the CDRs of SEQ ID NO: 1,



[0050.1 More preferably, the antibody is characterized in that the antibody is an antibody of human
subclass IgG I, containing at least one mutation in L234, L235, D270, N297, E318, K320, K322, P331
and/or P329 or an antibody of human subclass IgG4, containing at least one mutation in L235 and
S228 (numbering 5according to EU index). 100511 In the P-selectin-specific ELISA purified P-selectin
is coated onto microtiter plates and the binding of the gntibody to P-selectin is detected with a
biotinylated anti-human IgG and the usual steps of an ELISA. The ECso values in this assay range
preferably between 0.002 and 0.03n/m1 on P-selectin CHO cells, i.e. the 10 present invention refers
to antibodies, where# hsavE CBonv AHEs tbe IEB&leofi s Eihtihgiaredintkdesdinhe dfn00DRe O3 p.g/m1

on P-selectin preserting.{HIOECEIS M@ BEL| BA3Ssays OTA% RS BDRMUAICEP SRS £PEeSSINg
CHO transfectants iGEOt  £ECHQ values ra etw .01 and
0.08pg/ml, preferab?{ g%&%&%ﬁ%t{}%d%géﬁﬁrﬁﬁgﬁ@% E&%Va?ﬁg%%@hsé% é‘ﬁﬁ%@itin
transfectants are preferabty Bbbve 2604 gkt %ﬁ‘éﬂaﬁ diss PR reEantinhehitibrraheavy
characterized in thatbasy Glatsahe@BIRLOSSRINIM GO speeifit allfithPeksle DR dr OB sasid/or
L-selectin as measusgc hp B@&H yalesi ﬁhlﬁbz@ssﬁ?eygzwhe@sf%é}ﬂﬂﬁo;a&dé%E@Sﬁgti” are

coated onto the micr titer‘ﬁﬁ%e 20 é 53 gE “inhibiting the bindi ftﬁ]g -selectin ligand to
P-selectin” as used %Rgf&n RS %‘Sbln W%&g%ﬁ%iﬁed%r calltesgitas gﬁi e%)jﬁ?ﬁ # igand

presented on HL60 BRIOThé #ddhbebt Phéiél&ft#?%éhﬁsqiagﬁG%%WtMﬁh@ heaiboelieisiaccording
to the invention. Th&hRittio CRBRNeASEEIDAIOC $6 indryviiphiadsay CaralyEigDRe segmgityof the

antibody to ighibit biggingsphP 1R8lRCtRia 018 BRNEHRUSH 85525 /18.dasgHked f%ﬁpeﬁ@mples.
They use as suitabl B ur&es(?étﬁ}-s lectin. aff néy urified P-seléctin.and activated ate‘iets and as
suitable sources of &e%sgaried o%%lgg- cg ; gﬁcﬁ%%%é’@b‘é@ﬁf &%t?g&aﬁfssﬁ@ Hdhesion of
HL60 cells, expressi¥g: 28 @rd pabahicchtipsiaiits chiyCidRe\enilig Rt PP 18etectirh ¢ cbelectin or

activated platelets i€ DRagiy DBOWIBRQIENN /it incaeasipi: caareavRians ohite.a-ibpdy. The ICso
values are measureg@s;average values of at least three independent measurements. - 18 - Inhibiting

means an IC50 value of ho more than 1 ps/ml, preferably 0.5 to 0.08 pg/ml. [0054] The antibodies of
the present invention inhibit the adhesion of leukocyte-like HL60 cells to purified P-selectin with
IC50 valued n R0 JeroB8stg B8 BpgEmMbepdefenaliyd@8otaling. id he/stinddrd defivision of

leukocyte-like HL6Q, &0 a@x@&ﬁaﬁ@&@|6¥$E%i&BHOB?M{Qn|§§Q&?‘Hﬁ&é@x}@%@&lé@@i&05 100.3

Mg/mi. [00551 Accardingdly, furthe bodiments, of t resent invention refer to antibodies,
characterized in tha%E i %%é%éeég\?élﬁdeg? or Ffr}ssénteuéﬁlsﬁ Bin ﬁ?ggllsrigrf{t]ﬁeggl r%ée @f%%fy o%tﬁ.é@ pg/mlin
an EL1SA assay wRETLiPPsal8 sihasaiprdasiigresorkparisn eris GRRe oA OHIONRE irotiter
plate. The preferrednasigevisi0. 88QdD WO MHHL The EC50 values on E- and L-selectin transfectants
are above 100
20  [0033] The antibody according to the invention is preferably characterized in that
said antibody binds P-selectin and comprises a variable heavy and light region
independently selected from the group consisting of

a) the heavy chain variable domain defined by amino acid sequence
SEQ ID NO:2 and the light chain variable domain defined by SEQ ID NQ:1;
25 b) the heavy chain variable domain defined by amino acid sequence
SEQ IP NO:4 and the light chain variable domain defined by SEQ ID NO:3;
c) the heavy chain variable domain defined by amino acid sequence
SEQ ID NO:6 and the light chain variable domain defined by SEQ ID NO:5;
d) the heavy chain variable domain defined by amino acid sequence
30 . SEQID NO:8 and thelight chain variable domain defined by SEQ ID NO:7;
e) the heavy chain variable domain defined by amino acid sequence
SEQID NG:10 and the light chain variable domain defined by SEQ ID NO:9;
f) the heavy chain variable domain defined by amino acid sequence
SEQ D NO:12 and the light chain variable domain defined by SEQ ID NO:11;



pag/ml. In a further embodiment the antibodies of the present invention inhibit the adhesion of
leukocyte-like HL60 cells to purified P-selelctin with IC50 values 15between 0.08 to 0.5 pg/ml. The
preferred range is 0.08 to 0.11 jig/ml. [0056] The antibodies of the present invention inhibit the
interaction of leukocytes with a monolayer of platelets by preferably more than 70% in a fully human
flow system (at a concentration of 10 jig/m1). In additiqn these antibodies inhibit the adhesion of
leukocytes to activated endothelial cells in a human flow system in 20the range of 60-90 % at a
concentration of 3 jig/m1 (with differential effects on leukocyte subtypes). [0057] The antibodies of the
present inventiorBare preferably B5pae sihBindTat A Peatainidafined biraseinceasidiseqResstectin
fragment aa 60-75 (SBGEEPNSR: 14 andelebgloa-Ril6 109 bnddoraie didinearppstivalyNThibi the binding
of an antibody 25gecreted by a ggll ki j cessh HB11041.tg P-selectin.
[0058] The antib%%?eéglag é%e}\@_/fg%%%? %{E%Eﬁgﬁ ﬁ%ﬁ%’rﬁgﬁ tﬁﬁr?g%ﬁoﬁ%né %%‘él%%‘ﬁﬁ’%vﬁ‘ih platelet
membrane glycoprotei bain &h KU SRR APRRTERTSRY RN Boluble
ex-tracellularportion of GPlba. W heaer -deminotsitizbld daraénvisiiwedt nicrotiter platesgasdescribed
(Romo et al., J Exp ey I98603 (4998} land dhgtbindingeof puifielrselsctincpfienesaincubation with
the P-selectin Hdl.“\/labs was detetﬁte_egcg‘i;’h &BBIX%Q%%_ i-g’ihs%leg%ga%ntibod . 5100591 In a further

preferred embodiment ofﬂ}pe ﬁ(esengnviin Ion, the anti 0 , ch_aracterlze%% thar' 806845t bind the
C3 protein, more preferabn HELAARGS bch?%ﬁ?rﬁa%éémﬁéﬁ%ﬁﬁlmm-&ﬁiéﬂdent
cytotoxicity (CD@J. Further, the Hretibeaiy rlzairbeachbladmrized dtfloet Inotbihd tackcyetgeapiors on NK

effector cellsgPrefergityithe@nthedwis & %ﬁ@%@%&&%ﬁﬁké%ﬁf Rienan subclass
IgGl, containing at least one mutation in L234, L235, D270, N297, E318, K320, K322, P331 and/or

P329 or an antibody of human subclass !&}?4, containing at least one mutation in L235 and S228
(numbering accdfid) o rednrbeay ancer dinafer thrdrarmipa ismseleriny, herastetinsdyridhidhacterized in

that it does not elicihamtiboblyirdepsaisie negiitulesrifmiydotoxigiinA BELC e d 00RO Lildpangiégrymore
preferred embodimepf. g ﬁHHP@f@%%%fptE&Q{&ﬁ@HéQEQQ@NéEezFB%?&ﬁ[ZPﬂ {0 that they, bind

P-selectin aﬂfd that thec}y omprise a variable region independently selectéd from thé gfoup ‘consisting
of a) the light chain T i% le domain defined by amino acid sequence SEQ ID NO:I and the heavy
chain variable domain defined by SEQ ID NO:2; b) the light chain variable domain defined by amino

acid sequence JEI3PTHO:B s doeding ehaie e domanuefined Y. SEDiIDIMNOKS
light chain variable region comprises an amino acid sequence independently
selected from the group consisting of SEQ ID NO: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19
and 21.

20 [0036] The present invention refers to an antibody that binds P-selectin and does not
bind complement factor Clq and/ or Fc receptor, These antibodies do not elicit
the complement dependent cytotoxicity (CDC) andfor antibody-dependent
cellular cytotoxicity (ADCC). Preferably, this antibody is characterized in that it
binds P-selectin, contains a Fc part derived from human origin and does not bind

25 complement factor Clq. More preferably, this antibody is a human or humanized

antibody.

{0037} The antibody according to the invention is preferably characterized in that the
constant chains are of human origin. Such constant chains are well known in the

state of the art and e.g. described by Kabat (see e.g. Johnson, G., and Wu, T.T,,

30 Nucleic Acids Res, 28 (2000) 214-218). For example a useful human heavy chain
constant region comprises an amino acid sequence independently selected from

the group consisting of SEQ ID NO: 24, 25, 26, 27 and 28. For example an useful



c) the light chain variable domain defined by amino acid sequence SEQ ID NO:5 and the heavy chain
variable domain defined by SEQ ID NO:6; 25d) the light chain variable domain defined by amino acid
sequence SEQ ID NO:7 and the heavy chain variable domain defined by SEQ ID NO:8; e) the light
chain variable domain defined by amino acid sequence SEQ ID NO:9 and the heavy chain variable
domain defined by SEQ ID NO: 10; 0 the light chain.variable domain defined by amino acid sequence
SEQ ID 30NO:11 and the heavy chain variable-domain defined by SEQ ID NO:12; g) the light chain

variable domain defined by.aminQ. %I S SCI; N Ja% ﬂﬂﬁj tgggg: ﬁXXc‘éQﬁ‘iﬁ‘ lable domain
defined by SEQ ID WTEXI@?#%F]% téjg %ﬂ%§é§§% va%rag}t%e ggmam dgfinedaoy amino g%:? sequence
SEQ ID NO:15 andligt kbaipcepgint e e GHRER diied by SEQ ID NO:16; i) the light chain
variable domain defined by amino acid sequence SEQ ID NO:17 and the heavy chain variable domain

defined by SEQ 18; 3.j).the.light chain varighle domain defined by.aming acid se ce SEQ
ID NO:19 and t#e%%ég;g/hc ea%#%%r?ﬁ&é‘ %ﬁ#ggﬁ%gﬁgy §§%5qlf5f?§ a%gé?% % If%?gq?a%fc ain
variable domain definsfftsjosfiingiasidtherrasets sixp 1B R4 Hhaametkedy Khairvigsble domain

defined by SE£Q 1D NQiR2a:H40R6 IdBrefetabhudheisntifodie ssaplptiss tbasdight shaiorvediable
domain defined by amjno.acig sequence S%@%%NO:B and the heavy chain variable domain defined
yp""r ibodie

by SEQ ID NO:4. 1868513 hred Sht s are characterized in that the antibodies are of

human 1gG4 subclass or comprise at least one amino acid mutation causing non-binding 15 to

complement facjgg$diorTbessMaH AL ROIBRYRmERMALsA LR RMAIA e MIRQRLID sadpence
independently selected from the, grou ponsist'n&;t S%Q ID NQ; 2 or g IDN :2d6 ant% §EQ ID
u C

NO:28. (00631 A "vAaRt ghfisP2 & é‘ﬁ?ﬁegﬁ’ﬁ%&d 3 SHE AP TSR LS VIARST drdFEin amino
acid sequence fromsadpatertttante Pheafbetinahpabioey ansittrarcid Resehuisnddwyeimne of addition,

deletion angjor subsiiion:0han ey araAaHIRg Gelfl dariduels) iRiha.parsh aniiboriseauence. In
the preferred embodiment, the varlger;éft comprises on b%r more, amino acid sﬁtltutlor%f(g&ln .one or
' [

more constant or variaBie PSETYRTES ) HIETHRIES: By EFTURS BRAR AR CBRsPARTSRGOAS For
example, the varianimmby eorapiridetattdastaheslb. grdnoat. Thabbernativetpabway tenctivatqsreferably

from about two to a%%g fiygxaubstitiions in one or more variable regions of the parent antibody.
Ordinarily, the variant will have an amino acid sequence having at least 90% amino acid sequence

identity with the parent antibody constant and/or variable domain sequences, more preferably at least
95%, and most preégtably; anléast98fme proteases, Clr and Cls, form the complex C1, the first

15 component of the complement dependent cytotoxicity (CDC) pathway. To
activate the complement cascade C1 g binds to at least two molecules of IgG1 or
one molecule of IgM, attached to the antigenic target (Ward and Ghetie,
Therapeutic Immunology 2:77-94 (1995)). Burton described (Molec. Immunol,,
22(3):161-206 (1985)) that the heavy chain region comprising amino acid

20 residues 318 to 337 is being involved in complement fixation. Doncan and
Winter (Nature 332:738-40 {1988)), using site directed mutagenesis, reported
that Glu318, Lys320 and Lys322 form the binding site to Clq. The role of Glu318,
Lys320 and Lys 322 residues in the binding of Clq was confirmed by the ability of
a short synthetic peptide containing these residues to inhibit complement

25 mediated lysis.

[0€41] The term "complement-dependent cytotoxicity (CDC)" refers to lysis of P-
selectin expressing human endothelial cells and platelets by the antibody
according to the invention in the presence of complement. CDC is measured
preferably by the treatment of P-selectin expressing human endothelial cells and

30 platelets with an anitfbody according to the invention in the presence of

complement. The cells are preferably labeled with calcein. CDC is found if the



30 100641 Identity or homology with respect to this sequence is defined herein as the percentage of
amino acid residues in the candidate sequence that are identical with the parent antibody residues,
after aligning the sequences and introducing -21 - gaps, if necessary, to achieve the maximum
percent sequence identity. None of N-terminal, C-terminal, or internal extensions, deletions, or
insertions into the antibody sequence shall be construgg.as affecting sequence identity or homology.
The variant retains the ability to bind human P-selectin and preferably has 5 properties, which are
superior to those of the,pa ntibed Ie the, variant m ave a stronger bi g affinity,
enhanced ability to fre ?‘fp &f éréa%‘:eesa? s}cls)cﬁfa%ro({< vith crIiJf calt?’( E:)ar% cegln}:slg oarcoé)ﬁe (%éar%lf}ar?ggg? occlusive
disease (CLI/PAOD):gjo065Hbheveariding antibxadys obparticulad nnheteﬁimehelrprspnmewméhthesplays at

least 10 about4folg gg@&@ﬁgg&ﬁ%ﬁé@}i@tﬁﬁe@g@%g& ﬁﬁgg %ch}l t%% S%EI?%&@)\red to the

parent antibody because of t tion o |ng tot eceptors arent”
antibody herein is ofé Qvifiith F-Bricsdsibgs s tishiHbsel %’eﬁﬁ@ﬂé‘é’ﬁ%@%?ﬁ@& ?éeuﬁn of the
variant. Preferably, mmarmhmbaﬁyad&hasgammamﬁawq&m@ﬁrpaﬁﬂedf Riesentias human
antibody constant regi r exampl parenta tibad eR human rhum n
antlbody [0067] Thggtl a%‘%gdi%eg%rgoirsoh@d‘%et %vé%ct{:oﬁ include e°¥ t:i?i addition. ion, tsllltgft):%rantr %oglles having
"conservative sequéieifhdehficiiionesd rbweafm@émﬁhﬁw sorvusatecBatastemefdiiadings, which

do not affect or altel #anavisrapipiBRes) chakacerdiasfibe aalihgdy acsendingbudbe favention.
Modifications can be mtrogauced l:@/s g_t diﬁjﬂf Qg}lﬁs kn&_ _'Qtﬁh arttﬁﬁuz as 'ts%} (l)regted

mutagenesis and PER-mediated mutagenesia. Conserative ammd acid itufions Inclide ones in
which the adfino ac@}bsw@f@%blébéwmﬂﬁlhwwgtmﬁ|ﬁ6ﬁ&|§3résléaéb¢ai\vbn§ilaf%¢iﬁﬂaﬁ<%ldb chain.

Families of amino aﬂi@trﬁ&@l&ﬁd’h@gﬂﬂgtﬁmﬁm@? hatngplanenpeeadelingddniheagichhgse families
include amino aC|dsE\ﬂ/g1 basic side chains (e o S'ﬁ? a%&un histiding), acidic, (ile chahns (e.q.,

aspartic acid, glutamlc aCi ﬁsadrn”ﬁg?lé%e&’po aWS| 8 thaing ycﬁgg f)léraggmfe ffutdmifie, serine,
threonine, tyrosine, amﬁﬁeni;eatrg/pdmphar%o&%lﬁompxglm s»demmmbo(@gs safdnines B@hﬁmﬂdw:lne

isoleucine, proline, h nyla e ta-branched aline,
isoleucine) and arofgr)waei%gs?ae qz%@f@g t@ré%?n%nﬁhﬁén%egﬁﬁe é WS@"? S? us, a
predicted néﬁesserﬁ@%ﬁbﬁéf@?é&i@g%|ﬁfé%’£ﬂ’°han anti-P- - 22 - selectln antlbody can be

preferably replaced with another amino acid residue from the same side chain family. [0068] Amino

acid substitution f medb m eneS|sb on molecu armodehng s described by
Rechmann. L. DO N o 0 g e &3 P BEETGAT TR i, USA

86 (1989) 10029- 10@@%[@0‘69}1;%@rmm@f@rteacémb&merm%bﬁf&mmsﬁmmm Bn x-light
chain constant regl@@rﬁwﬁanﬁdtwsaﬁﬁ&ﬂ&%@a%%e[m QfsRreferchantibacias @%ﬁﬂ{@g& tQ the

invention are antlboj%giéj f;med as I 1 vl (PVA- 236 PSS331 gg ecifi %EZS 234V,
L235A; delta G236 B¢ AS56 eﬂ?é‘é‘ SOPéé‘ifz"‘CEEBEFA‘gESZ A %nad"ie&é 1'0s¥588: L235E).
[0071] In a ¥irther prefifiedchambodihent ese aetitodiesdided combiiséngnisbdetycirdghments selected
from the group congigtneot HabetEdalg4ARdEinglirshain BRUMeRISxidase-labeled conjugate.

Detection of binding (maximal binding Bmax) is measured as optical density at

405 nm (OD405) for peroxidase substrate ABTS (2,2'-Azino-di-[3-

ethylbenzthiazolinesulfonate (6)}. Accordingly the present invention refers to an

25 antibody, characterized in that non-binding of the antibody o complement

factor C3 refers to such an ELISA assay measurement wherein the maximal
binding (Bmax) of C3 to the antibody at a concentration of 10 pg/ml of the

antibody is 10% of Bmax of antibody LC 1004-002 of cell line hu-Mab<P-
selectin>LC 1004-002 (DSM ACC2641)., preferably 5% or lower.

30 [0043] The term "antibody-dependent cellular cytotoxicity (ADCC)" is a function
mediated by Fc receptor binding and refers to lysis of P-selectin expressing target
cells by an antibody according to the invention in the presence of effector cells,

ADCC is measured preferably by the treatment of a preparation of P-selectin



[0072] The invention further comprises a method for the production of an antibody 15 according to the
invention comprising the steps of a) transforming a host cell with a first nucleic acid sequence
encoding a light chain of a parent human antibody according to the invention and a second DNA
sequence encoding a heavy chain of said parent human antibody wherein the Pc part is modified in
that said Pc part does not bind complement factor Clgsnd/ or Pc receptor; b) 20 expressing said first
and second DNA sequence so that said antibody heavy and light chains are produced and c)

recovering said antiggydiag dhegiRle URBRECk NP JBNRL KheiniRiaRAlRouRlers to
intermediate antibodies, i.e. anti-P- select ihodies c Qte ize é’%&% Epese an |es are

human or humanizet e85t oﬁ%ggﬁd: e%sstffﬁﬁ iRt shpPls s %ﬁn than to
E- or L-selectin as measuredsdar anllﬂ_dﬁfuaﬁ&éy:ﬁfehmmlﬁfmnd b, kaelmmmqm:m:ated onto

the microtiter plate. ﬁ!&efﬁ{ﬂa%lﬂl&ﬁé‘rf“é&tﬂo%ﬁg@tr %éﬁ?éré’rtzlggéi apioties ., | hese aptibaaies may

also comprise the aming acid sequence lefined NO:24 71 heav¥ chain constant region

or SEQ ID NO:27 74 8iesy et 4 f»e’gttfnfa 5%& RAhinsuba b st ferPisee
antibodies producedshiythcalphne selestecfirom fiverefratgl étﬁts@nngmﬁ ndhtabEPinetditicelectin>LC

1004-001 (DSM ACE284Q), Zgﬂt Mahiaelagingt éf@QéaPQéiﬁ%Mﬁ&&%@aﬂﬂgod The

hu-Mab<P-selectin>LC 1004-01/(DSM ACC2642). [0074] The antibodies accord mcllato the Invention
include, in addition, B8R EnAbdbRSMRAE cf&ngé‘tt}é?l\}é%éatﬁ‘éhééeﬁﬁoﬂtﬁ@&%ﬁs tieBBtle and

amino 5 acid sequeRgemAdificptisas.michdomstaiiact nralieriheabarasmentipnad ghayacteristics

of the antibody accordrag to the invention. Modifications can be introduced by standard techniques

known in th&art, sugi %t@ea|£é&@@sawat§g@4és@ér%mbMé@lﬁétéﬂim@aﬁg&ﬁ@%ﬂbom%rvawe

amino acid substltutn Hg;mr? #@@t} ek?{ymo acid residue is replaced with an 10 amino
acid residue having a SI ar SI chairt. Families of amino acid residues having similar side chains

have been defined in the art. These families include amino acids with basic side chains (e.g., lysine,
arginine, hIStldlr[@h@?lgtﬁr&‘i@t%@ﬁﬁtﬁ?g%e%maﬂiﬁ@i@% eautBEifeariehd Bpahamesnelah Yde chains

(e.g. glycine, aspar Iutam| e, seripe, thre sm teine, tr to ha npolar
side chains (e.g., a%gﬁ%% lfhe? éiﬁlc?ﬁ B dé’léﬂ i:#ég pr 8rs §¥S al4 % %2%5% i
beta-branched sidesatfass (féfgptmﬁedrnnél%m@@ws@réueﬁﬂa) dred aeorntaie SMﬁalﬁiQ (¢hg., tyrosine,
phenylalanipe, trypteﬁhaﬁo@@&@m@ug&a&z ,I%@@'H&%QH&B%E%%@J@ ARHNReAsithraridum iva human
anti-Pselectin antibogy can rQarﬁprefe Sﬁ% % % \gxg another mlno acid re3|gue 20fr the same
side chain family. 1007%1°R & OBt GM sk ﬁ‘{%‘ﬁ%ﬁf(‘} Y HiGEas, 5%535 8 upon
molecular modelindvas a@éseyitheddyieRiochradons brhet atllNatirez831¢£088)1823¢182 TariddQueen, C.,
et all PfOCd Nat: Acﬁéx Sk ;@Aé@&ééﬁﬁgi %Q%b #0Q33- %Q%EQN hﬁf pEGeAL ”&XE”E&%&@J&% comprises
nucleic acid molecules encodi nti above rres ing_vectors
comprising these ntRREF%Es gﬁ(]&ﬁi? %%ﬁéﬁ @é’ﬁi‘?f)sroﬁiegei\? akt éo ﬁgq %Hon
encompasg6s a mdséd)foF¢Re prepbfatwdnbaf theraspisifitisy (fmmpnsm@gwhmimgithe’p@nésponding
host cells under condltlc%g%tpoat]a%)w rl%ntﬂeessg eo;e%rigeg%ba%dy 0%%% as | recoy gsald

antibodies from saltfcetﬂture eg expressing a nucleic aC| enco g a healy chég and a
nucleic acid encodifg:a lghtsohain lin eqepakabiotimeieddsariaddcelyo &b @alhidd m@cmeangksald

polypeptide from sajd cell - 241 [g gg; ?I@hgﬁ&énd t&ergpplﬁ%gg%%lgﬁrﬁ% f‘(fjl}e termlnlng he

contemplated. In one dlagnostlc application, the inve Rfion provides a me
presence of the P-86l&&as Btcteid- pﬁgmg&é‘%bo%?ﬁg( Weahie-2tkpadiérsnenatahing™ selectin to
the anti-P-gslectin pritbedy shdodeierminimigy Thadingteldies according to the invention preferably

show a reduced binding to Fcy receptors, preferably to FycRI, -IIA, -IIB, and/ or
IIA.

[8045] The antibodies according to the present invention antibodies preferably do
not elicit any effector function and do not bind to FcyR presented on NK cells.

30 The term “no binding of FcyR” therefore means that in an antibody

concentration of 10ug/ml the binding of an antibody according to the invention



5 the antibody to the sample. For this use, the invention provides a kit comprising the antibody and
instructions for using the antibody to detect the P-selectin protein. [0078] The antibodies of the present
invention are useful for treatment of inflammatory and thrombotic diseases. Such diseases include
vascular disorders 10 such as atherosclerosis, arterial and deep venous thrombosis, restenosis after
angioplasty or stent placement. Preferred applications;gre peripheral arterial occlusive disease
(PAOD) and critical limb ischemia (OLP. Other applications are the treatment of post-ischemic

leukocyte-mediated tis dama aused b cardial.infarction, cerebral.i Ic, event, (e.g.
stroke), renal infarctig)nﬁ,h;ﬁnaeal?éstgrfbeﬁli%.%%yéﬁg§5!§én§a?él %ﬁ!s%} %ﬁﬁ%{%ﬂ? orbr?é(gafiﬁrgg% 8%%8%&5, acute
leukocyte-mediated himegbisliksh ahdetiainid fe it Pe2SIFHVAS @SAhR. Other applications are the

prevention of organ transplant rejection and autoimmune diseases including rheumatoid arthritis. In
addition, tumor m IS can be prevented by inhibiting the adhesion of.circulating cancer cells. 20
10079 The inventBTERINE B SAGE A ES B Hor HolLFS AP CHGHNG JEtoets e
abovementioned inflaimmatorpgbchthrgniotevisBrd2i8, edpsthallyAspti ASDB2ERdIGE| ¢p&dpheral

arterial occlusive disgasgiyaciisal brafschamiss, 23K080 The iyentiassushes preyides the use of
the above antibodies for ther&%&yy 25e.g. for the manufacture oi I}r%ed caments for the tre tean%wt of these
b

diseases. 100811 The'%én SRR I SR8t fife HoYeshEFLBs the
manufacture of a phasdwed RiBinding ¢Sitiedsaadich iptisEbeanphzG (2802 1t6581 ebfbp dsitichetontaining

an antibody according ioyheinueriiag ita MaASe YR eiiamiue Ameussppiianal degether

with a buffer and/or an 30adj]uvant useful for thﬁs{%rmulat'on of antibodiés for pharmaceutica
purposes. - 25 - [008%7Ai& InvertrsrPhiAR &P FROGHRS PIERR R ARTEAIFEE AT RiEFE KD APISing such
antibodies ina pharrbiadengiofllg G¢ ceptibicocarfilyG Inovrig @nhubdime ntitkhe plosstivaceuteat,

composition may be jachidod AR arisiB O MANMIRGIE.Q'SL 0933} Theineaausnfdherprovides

hybridoma cell lines, which pro Santagonistic monoclonal antibodies, €.g, the parent
antibodies, accordinésﬁf’?f?égfnf?éﬁ’"fﬁﬁﬁ?{ [@%ﬂqﬂ%‘-‘&g%’ﬁeﬁzﬁ%rﬂéﬁﬁ*c%?l—”l%e@&%éérdmﬁ% the
invention, hu-Mab<R$gB0tinE135EL Q045201 GLr#sesly iHGWMak Yy hevads RigalECtiprdfer£004-002
(antibody HuMab 002). -Mah<P-selectin> 0Q4-017. hody HuMah . 7

deposited, under the %ﬁ%@é@%ﬁ ?ogaéugﬁﬁ% iﬁé%‘ﬁé%i%l%%%eé%z{%g%g'o %%%%p%‘%fé%%%ﬁ%%rganisms
for the purpdSes of pamehingHielEeNthN38dfsche Sammlung von Milcroorganismen und
Zellkulturen GmbH (DSMZ), Germany: Cell line Deposition No. Date of Deposit hu-Mab<P-selectin>LC

1004-001 DSM A[&E%%?éf%e term "binding to P-selectin” as used herein means the binding of the
antibody to P-selectin in either a BlAcore assay (Pharmacia Biosensor AB,
Uppsala, Sweden) or in an ELISA in which either purified P-selectin or P-selectin

CHO transfectants are coated onto microtiter plates.

20 [0048] In the BlAcore assay the antibody is bound to a surface and binding of P-
selectin is measured by Surface Plasmon Resonance (SPR). The affinity of the
binding is defined by the terms ka (rate constant for the association of the
antibody from the antibody/antigen complex), kd (dissociation constant), and Kp
{(kd/ka). The antibodies according to the invention show a Kp of 10 or less,

25 preferably of about 107! to 10° M (see examples). Accordingly, the present
invention refers to an antibody as decribed above, wherein the antibody bind to
P-selectin with a Kp value of less than 10° M in a BlAcore assay, preferably
wherein the Kp range is 10 16107 M.

16049] Preferably, the antibody is of IgG1 or IgG4 human subtype.



30.03.2004 hu-Mab<P-selectin>LC 1004-002 DSM ACC2641 30.03.2004 hu-Mab<P-selectin>LC
1004-017 DSM ACC2642 30.03.2004 15 100851 The antibodies obtainable from said cell lines are
preferred embodiments of the invention. [0086] The antibodies according to the invention are
preferably produced by recombinant means. Such methods are widely known in the state of the art
and comprise protein expression in prokaryotic and egkaryotic cells with subsequent 20 isolation of the
antibody polypeptide and usually purification to a pharmaceutically acceptable purity For the protein

expression, nucle encodl nd h chal S Of fra ent hereof ar erted into
expression vectd@@ &zﬁr&a?éerﬁ %ﬁﬁﬁﬁ@g&ﬁs per Sty |rfla %ﬁa?é‘ aryo?’c or

eukaryotic host cells:tikb@iyof b@tﬁ@%@bﬂ@@dl&@%@t@em mggaxcmm@wmsw@%@ast or

E.coli cells, and the@@ﬁ@OﬂMﬁ r%@@seﬁ@zéromibem&s&m@r@@@n&paﬁeﬂmﬁe Y5 iBkrran® - Purif.
17 (1999) 183-202; Gei

Biotechnol. 16 (20065‘%@35&% ?ﬂgfg%%gt%%b%gé%ﬁé 9‘%)2%#62%8326 %g@f% %Q%Mlgl)dles

may be presént in witotedieliSoiRla icelétysate, or in a partially 5 purified or substantially pure form.
Purification is performed in order to eliminate other ceIIuIar components or other contaminants, e.g.
other cellular nucleic acids or roteins, by s&vﬁard tech es including alkaline/SDS$ treatment,

column chromatmﬁwgf‘aﬁa HEPSHRIPRA Fﬁﬁ@‘g e KGR, foated Ante FreghEs:
Protocols in MoIecutﬂﬁtBé@lm@thYMnmIaﬂtﬂBmu@cwand’\mlegnmte(Rmet&deyi&embmﬁy(mW)

100801 Expression [RNROGRIE desclibedl Rl oBANEEMpE bRl CAIRIERRONH2 (2000)
109-123: and Barnes, L.M., et af, Biotech. Bioeng.”73 (2001) 261-270. Transient expression is

described by, e.qg., Dangeiresfeyablat katwrimc (.M dedried3 180 i 000 Y Bdetiv il b slkribbléfdomains is

described by 18 Orladiyf Rl Dot Nl SGR04RCI S04 M IRRLI9 pCartanP . ot al,
Proc. Natl. Acad Sci. USA 89 (1992) 4285-4289; and Norderhaug et al., J. Immunol. Methods 204

(1997) 77-87. A pretindiagraitsierihepressb-803ttnd @3ome/mbkyns Risdestin proyentnabid, £.-J.

and Christensen, Keéﬂk%toiﬁchﬂfdﬁg %s2p. (1999 alA83 andvhiSohlargehn Eexgrediink loarynol.

Methods 20194 (1996
( tragls ectants are coated onto the microtiter plate, the EC50 values range between

0.01 and 0.08ug/ml, preferably between 0.01 and 0.04pg/ml.

15 {0032] ECs values on E- and L-selectin transfectants are preferably above 100 pg/ml.
The antibodies of the present invention are characterized in that they bind at least
1000 fold more specifically to P-selectin than to E- and/or L-selectin as measured
by ECso values in an ELISA assay, wherein P- and E- and/or L-selectin are coated

onto the microtiter plate.

20 [0653] The term "inhibiting the binding of the P-selectin ligand to P-selectin” as used
herein refers to the binding of purified or cell-expressed P-selectin to its ligand
presented on HL60 cells, The binding of P-selectin to its ligand is inhibited by the
antibodies according to the invention. The inhibition is measured as ICs in in
vitro assays analyzing the capacity of the antibody to inhibit binding of P-selectin

25 to a ligand. Such assays are described in the Examples. They use as suitable
sources of P-selectin affinity purified P-selectin and activated platelets and as
suitable sources of the ligand leukocyte-like cells, such as HL60 cells. In such
assays the adhesion of HL60 cells, exptessing PSGL-1 as the physiologically
relevant ligand of P-selectin, to P-selectin or activated platelets is measured

30 without and with increasing concentrations of the antibody. The ICs values are

measured as average values of at least three independent measurements,



10090] The control sequences that are suitable for prokaryotes, for example, include a promoter,
optionally an operator sequence, and a ribosome binding site. Eukaryotic cells are known to utilize
promoters, enhancers and polyadenylation signals. 25 100911 Nucleic acid is "operably linked" when it
is placed into a functional relationship with another nucleic acid sequence. For example, DNA for a
presequence or secretory leader is operably linked to RBNA for a polypeptide if it is expressed as a
preprotein that participates in the secretion of the polypeptide; a promoter or enhancer is operably
linked to a coding sequence if it affects the 30 transcription of the sequence; or a ribosome binding
site is operably linke@ it BgdNE St Eree Mveiohpgimsrkedas A9 icimelsablindiger).eenerally,
"operably linked" m(i%%;hat the DNA sequences being linked are contiguous, and, in the case of a
secretory leader, contiguous and in reading frame. However, - 27 - enhancers do not have to be
contiguous. Linking is accomplished by ligation at convenient restriction sites. If such sites do not exist,
the synthetic oligens«jebticemitagier s Oihbptesenaiawaadinassantanchmbh conveatipnalipsactice. 5
[0092] The monocl ntikodies ar. itably separate m the culture mediu é) conventional
immunoglobulin puﬁ%gﬁo%%%%ga%ﬁ‘g&éﬁﬁ%% %V@a&n%?e‘,’%%fe}iﬁ ﬁl‘éé&&%ﬁrgrg ; y&?c;ééllapatite
chromatography, gelgietimpefeorblyid.Watysi8, 1 pgifiityiehrdhasitogrdpayk ddONAl ke dRBAEIcoding the
monoclonal antibodjgs, iy . ' onvantional pr 3%1 es,The 10
hybridoma cells can{ Sseare\féﬁ é?%ﬁ%%ﬁqﬁﬁlg%q@%ﬂéﬁz@%ﬁc@i?g a\%énl ,etr?é? @) A'ir%‘%; be
inserted into expresagdmtectors, which are then transfected into host cells such as HEK 293 cells,
CHO cells, or myeloma cells that do not otherwise produce immunoglobulin protein, to obtain the
synthesis of recombinant mopoclonal aptibodies in the host cells. 15 [0093] Amino acid sequence
variants (or mutaflep g5 VP-%é‘Tgl?ﬁn SHBEBEHYeRE e phfe PB R oBEN PR FESDIde
nucleotide changesaitib ddéeantiboayeiiid ey thickeideshynthesis sdeeh adifigaiaaskan be

performed, however, only in.a very limited range, s described above. For example, the
modification{?do notales rot}:;%%a{b%\}/ﬁé@é’lﬁﬁ%%é%%élnﬁ%%&ﬁsrﬁr‘gg?é?fgt%isséﬁ%‘iﬁpQe(ﬁSt‘ﬁg %sotype
and epitope bindingrdnsfertap inape evettdeoyiel dhef thieneitanybina M petfetiod rprgécinGstability or
facilitate the purificaj A steine residue npt involyed in maintaining the proper
conformation of the%gﬁ}é&[% :%:JZIII?I %?t%é;(%ugfs%nmga'yagép sdﬁgﬁ\{ﬁ?e&aaséﬁﬁg%ﬁ/ %gﬁr&(égﬁw 9?0 improve
the oxidative stabilipgbfithenmdlethie anblodievent thberrabb desslitidngesant Goangsselhaysteine

bond(s) may be adged ta the antibody to impr its stahilit rtjcularly where.t tihody is an
antibody fragment &%ﬁ%‘s%?ﬁ%? ??3%#@5? %g%géﬁffin%cﬁﬁegr%%egﬁ'g%%iﬁ ‘%Hﬁl\/ggl‘r’gﬂ% e antibody
alters the offginal ghetweyiaion odtteppahfittichamibedyd-Byglieting ts hehpgmsleting one or more 30
carbohydrate moieties found in the antibody, and/or adding one or more glycosylation sites that are not
present in the antibody. Glycosylation of antibodies is typically N-linked. N-linked refers to the
attachment of tH&%3&in5h aritRorisTet e REcsat ianens o #%b&?&éﬂi@?@@dﬂ@f Irnkasiteptide - 28
- sequences asparagihe-¥aeesiagasfiphaparapinprd-ireonion. tiher% is ARIBRiNaArighexcept
proline, are the recognition sequences for enzymatic attachment of the carbphydrate moiety to the
asparagine side chii i 2P5FBERHERR 8t ﬂf‘r@/’@ﬁﬁé‘sﬁd&%ﬁtmgsgé&f}@ﬂ@éé inhibiPseptide
creates a 5 potentiihghicosylatidwsites Adalitivated ghyhakylaliceslsiinsatdthe:aftihodysisaonveniently

accomplished by altering the amir id sequence such that it contains one or mqre of the
above-des%?ibed tr%%ﬁ%%%esoeq%ée%%gg %oar f%)-ﬂﬁ %5"*@%8?33%&??1‘2&‘?} fg%’é%&tﬁﬁr‘gﬁsa%
molecules encodingskitits adidypegjuence variants of anti-P- 10 selectin antibodies are prepared by a

variety of methods known in the art. These methods include, but are not limited to, isolation from a
natural source gin ggﬁ i;gge of na urallgfgccurring amino, acid sequence variants) or preparation by
a

oligonucleotidelf? v ibRdigs aLiBa PriAL hEsEop &R Prefeigbircarabinaidaasting utagenesis
of an earlier prepafeskleatiantrortbenpreseadiant &/ ehsiob-sdbinufhagnizad anti 62-36ld6iAsartiody.

100971 The inventgq,gize préfelsifgrayMreBkgeles SomRISHe.atbadassaidino to the

invention conjugated to g cytotoxic agent such as a chemotherapeutic agent,toxin (e.g., a
enzymatic&lly acti\?écﬁ‘}%{a %f Béﬂi’t’i’ﬁl desisgareh ARG %?ﬁ?ﬁ%i%l%?ﬂ?@l RRrselselidof), a

radioactive isotope (i.e., a
[0058] The antibodies of the invention preferably do not inhibit the interaction of P-

selectin with platelet membrane glycoprotein GPIba in an ELISA assay format. In

the ELISA glycocalicin, the soluble extracellular portion of GPIbo, was



20 radioconjugate) or a prodrug of an agent for the prophylaxis or treatment of inflammatory and
thrombotic disorders, especially from PAOD and CLI. Conjugates of the antibody and cytotoxic agent
are made using a variety of bifunctional protein coupling agents such as
N-succinimidyl1-3-(2-pyridyldithiol) propionate (SPDP), iminothiolane (IT), bifunctional derivatives of
imidoesters; 25 (such as dimethyl adipimidate HCL), ?ggive esters (such as disuccinimidyl suberate),
aldehydes (such as glutaraldehyde), bis-azido compounds (such as bis (p- azidobenzoyl)
hexanediamine), bis-diazonium deriyatives (such as bis-(pdiazoniymbenzoyl)-ethylenediatnine),
diisocyanates (such 85 t0lyene fg-%ﬁs%%ifaﬁgf@frgﬂaﬂo 2t #ﬁﬁﬁb@dtgﬁ?ﬁ%?]ﬁﬂéfshgﬂis
1,5-difluoro-2,4- 30 Miedtrted0de 2% o nek dnapie; dingodd jrarifisdofosdirim dfeppegatedakdescribed

in Vitetta, E.S., et a'w@?iQﬁéest%ﬁeéﬂi%@u}@ﬁﬁ'%4Beﬁﬁ@%&n4'é?\?giﬁao]dal anti-P-selecti

isothiocyanatobenzyl-zémgthyldiethylene triaminepentaacetic acid (MX-DTPA) Is an exempr}ary
chelating agent for c%‘r%} 8 fion of radionucleotide to the antibody. See WO 94/11026. - 29 - [0098]

Another type of covalent modification involves chemically or enzymatically coupling glycosides to the
antibody. These prppgduresar;adyaniagaodaindhatihey ' oduction of.the antibody in
a host cell that has gpg':roséylatio .ca% bilities for N- or O-Iink%% %%gﬁyﬁ%%&%’égéen3llﬁtéb8§5_’ﬂ1e
coupling mode used; #& ﬁé%ﬁ%}%ﬁ%é‘%ﬁa&ﬁéobtﬁd(a@&r&ﬁiﬁﬁoéﬁ&’h%’t‘i’dm@,f ¢Eyahbe HaiBoxyl
groups, (c) free sulfoharitgraedsisudnasithbss afaysikinecdthpleesehydepedgroupasabghias those of
serine, threonine, or, xypraline, (e) aromatic residues such as those, of phenylalanine, tyrosine, or
tryptophan, or (f) thé%}én% 'e%”r’gat}ﬁ‘b glu 5‘%%%?’1‘%@%6 1A R ST W§8‘?/d%:fé30, 10and
in Aplin, J.D., and Weistpiord @@, NK, RG> Codtl sRénefdgabbh ¢ine. a8y 25 oh30za {0004 tRanaval of any
carbohydrae moiet'@%4@{6@@&5{9@ﬁhﬁ@ﬁl@&@@ixsmf,P,eca&&(?m#éw&&%%@i%%g%%ne&zi gtically.

r

Chemical deglycosylation ires expgsure of the antibody to the compound triffluoromethanesulfonic
acid, or an equivale)m3 dn@#ﬂﬁ%ﬁ%&gtn@%re@% iﬁ%/?]]e %‘Pélé‘?/"aé)é)%ﬂ‘ RiodnctiiPedy0E 15
except the linking shgerahN sbetyig ligbdamineming- acétydgadaetosanias), whilzskavingstiys antibody
intact. Chemical de Te]aly ibediby: Soiahr, LT Bahk 0.R., Arch,.Biochem. Biophys.
259 (1987) 52-57 a%lg{%/ﬁ?%ge)%%@g a{I?.) Eﬁ%ﬁ%%%hggn% 1%gﬁggﬁski§iél§?bgﬁ%ﬁgtﬁ%leavage of
carbohydrate moief@S AR Hdaractesire b tinb b dasy ARt gligtorntbadetjeordoningdulnd exo-
glycosidasés as desgrivexddity TAbtakura, N.R., and Bald, 0.P., Meth. Enzymol. 138 (1987) 350-359.
[00100] Another type of covalent modification of the antibody comprises linking the antibody to one of
a variety of nonproteinaceous polymers, eg., polyethylene glycol, polypropylene glycol, or
polyoxyalkylene@;%“ﬁh@n?&nﬁ?é?%épﬂfﬁl‘&’ﬁfﬁﬁe seapedingy, 484ereindienod 6be; areent 144;
4,670,417; 4,791, 19 extibit a93WartROAORY lin yRiaheiighagnetéctheny entiaR fravidessselated
B-cells from a tran ' - ni e.g. a transgenic mouse, which express the human
anti-P-selectin anti%%%%e% e. ﬂi@%%}%enn({yﬁggg%éesggfgg%ceec%o)}’l B %Oe*mfﬁlggsgfécted from the group
consisting of hu-Mab<Pks tﬁli‘il_‘ga%@%ﬂ@b‘f omRin IGIMEE DB 40 ioaNdiseas BRI 1004-002
(DSM ACC2641) and hu-MabxRst betinahGHOR4-RLEDEM AR G284d hasadingde. #ae invention. KM
mice are suitable transghr, [ mice.. The KM mouyse cqgntains a human heav i
transchromosome anj3 (21 ﬁ?nf?ng%%aﬁg ﬁaﬁ@ aﬁl(ﬂ raéﬁs%gﬁg.a i o@&ﬁ%ﬁ@fﬁ%%s%%ﬁgy and light

chain genes also have be¥Pdidnsbtaeiheatickain wdebldpmagodetinedimriERIZRISAEE the mice leads
to production of humae)imheungg|elinmratlerdhan MeuRR P RECRUIINS o FoRS EiekgR of KM
mice and their use to rais immunoglobulins.is described,in. detail in W /43478. [00102]
Preferably, the isolated Bﬁc&esl%%%r% %%2%?% ditom 5 ?%r%ggmﬁlﬂgﬁ%ﬁﬁ#%g%%mg@g” a transgenic
mouse, wHéh has beeh il cdaimraipeiafitamsinstedmst fanifonm ofi@ ssqlecta SBtgEh and/or
cells expressing P-selectiNndRrefetabbhdhe URIAAQRLIRAIRIMAN AN, 26 (B Kasggenic mouse,
has a genome comprigglg a ﬂumarill;leav% cbtlaig transgg&e a{g a hyman gght chain transgene
encoding all or a portio SHGh UDOAY Of the invertBrT THES R AR 8K sefeerrs théh Mmortalized
to provide a source (e.g. ARybirbHapefnukrin wriseskiovtin defliddig SEAIDMIDGN; the present
invention also provide athyhiideeaeapaiisloHBRAHGIRETMBYRMARALNalABLbOGIRS AgCcording to
the inventigdm In one emt}g%i_qﬁeﬁat&erggbrid ma incIL%eﬁa B ,c?gg%%t%ined from a transgenic
non-human animal, e.g., a ransgenic. mouse having 4 gefsma™ PHSHE Ehdiiatheavy chain
transgene and a humah libhlightireiansgiabls sleoodindeiihed Aypartion ofidranithoe$ Bt invention,
fused to an immortalizedoel; 4004 QIHa:, RAICVIABIP RRdine BLARS HaYs s 98 fuman animal

is a transgenic mouse having a genome comprising a human heavy chain transgene



20 and a human light chain transgene encoding all or a portion of an antibody of the invention. The
transgenic non-human animal can be immunized with a purified or enriched preparation of P-selectin
antigen and/or cells expressing P-selectin. Preferably, the transgenic non-human animal, e.g. the
transgenic mouse, is capable of producing P-selectin isoblpes of human monoclonal antibodies to P-
25selectin. [00104] The human monoclonal antibodigi@gcording to the invention can be produced by
immunizing a transgenic non-human animal, e.g. a trahsgenic mouse, having a genome comprising a
human heavy chain transgene and a human light chain transgene encoding all or a portion of an
antibody of the 30 inveRtiotiadightChinmanTieArma daines bisminpastaeancant §8R 4Rd/or cells
expressing P-selectin. B caN§XesgunsipienieBycsiisy of tabladimalakthed iobiaingd amt fesed with
myeloma cells to form iggm [ .calls egrete human.monaglonal anti%g@ against
P-selectin. - 31 - [001051 I%{%:d r%%géf%%rpe% oéiﬁé%ngti,_ %erﬁgﬁdﬁ%&%%%gfgn?%ﬁ%g Ir sltie)d against
P-selectin can be generatelf 9singRAhedenit Fhrte wairhis glomaia definadlornfEQiNPE Bystem rather
than the mouse systemj)Thasdigiandganiadmatie deferiieddBrarbinasnsuyiplqmise SBQIEN a human
immunoglobulin gene mini '_t](}a cpde rearranged human jmmunoglobuli es which
include the heavy (u. and y) an xE ﬂ%%ﬁﬁgﬁrﬁggﬁga‘ﬁ{} ?eg?oﬁoénéﬁ%é)g%%dgﬁgeg%@g%% OCi mutations
that inactivate the endogeﬁ@l&‘s u and ic chain loci (Lonberg, N., et al., Nature 368 (1994) 856-859).

Accordingly, the mice exhikbiiferighiceithipxpiiessioncphanOdeRIGMPRIiIRNEIA tegRanss Iy TIMuNization,
the introduced human heayy, 10 and light chain transgenes undergg.class swifching and somatic
mutation to generate high g?n']% nt?rrtllfégnhfgag MONOC (I)gr%ean?%%i iégg% fﬁ%ﬁ%%%g,&&w&é%%\lature 368
(1994) 856-859; reviewed in Lonberg, N., Handbook of Experimental Pharmacology 113 (1994)
49-101; Loﬁ&erg{%;ﬁ,léﬁaqf%@ﬁr%;ﬂrﬁ%&ﬁm@mﬁ%M@s%@g%r@bémmﬁﬂ@,bF., and
Lonberg, N., Ann. NarAig@chchlbedber 645G 9D) O3 248 :hENeAfeaanationisfiEUMabegqsidescribed
in Taylor, L., etal., N g%f %ﬁ,gesearch 20 (1992) 6287-6295; Chen, J., et al., International
Immunology 5 (1995;)J é ; Tuaillon, N., et al., Proc. Natl. Acad. Sci USA 90 (1993) 3720-3724;
Choi, T.K., etal., Nature Genetics 4 (1993) 117-123; Chen, J., et al., EMBO J. 12 (1993) 821-830;

Tuaillon, N., et gppbPMEObrdfordd 899D02R:29d 2hadRR A8 18 NheSinib RIS 368HIR4)
856-859; Lonberg, ook of Ex erimelntal Pharmacology 113 (1994) 49-101; Taylor, L., et al.,

.~Hand
Int. Immunol. 6 (195%?%?‘&-’5 T PR SRA SRS PRAITING 2 BIAEHR CAYTERINIET4685) 65-93;
Harding, F.1and Lotbepgnmemaent, frtarcadio.Sthae 4 {11096 58608146 Bisipwiiel far. Marepkl thdat.
Biotechnol. 14 (19%&&&&%&&%2&%@}&{&&9&@@1@%&@{&%%ggxemﬁ%g@m fgference in
their entirety. See f%@? Ussgﬁgtﬁg%? 5,3%%&%%@5_69,825; 5,625,126; 5,633,425; 5,789,650;
5,877, 397; 5,661,016 5814318} 5 872387 sEALBY 85770 420; WO 98/24884; WO 94/25585;
WO 93/1227; WO 92/22645; and WO 92/03918. [00106] To generate fully human monoclonal
antibodies to P- in, HuMah.mice,, 30 can be immunized with.a purified or enriched, preparation of
P-selectin antigzﬁ6 g%tj%r,‘géfﬁsngxﬁ%?s%%%e&%ea Lhedh 5%2%5%\!}3%%%/%’%% F\é"r}éffﬁg 94, as
described by LonbdPy2Ringt adid Nedlira 8681094 ressi8smtiERndarirDantibedsl amiae Biédechnol. 14
(1996) 8452851 andedi@nd8/Bv88xub keffarhitinihddkicenihdio 6 sk6swerks0bpgapemibe: first
immunization. For gxamplecia pukfied er %eméclﬂ,ggeggegﬁ{g)t&gg'cgfeiﬁé%g; Raselectin antigen (e.g.
purified from P-select -(Fépretswfg Cells)f can be used to immunhize the HuMab mice intraperitoneally.
In - 32 - the event AT IMMUNTZAtoNS A8 ING BRI P62 MeF e AT APt SHESHBYUSR N antigen do
not result in antibodie OfiBRTESAAES tRT iyariabi zegiovi{) ceflthe paressimgiPodelgatiferahly. im tumor cell
line, to promote imuehurenespoRghsh. Cumuintiye, ekpoLaRcEHMIt MaHSWS ANtigedad)ag shewn that the
Humab 5 yansgeniggpicedesponsbhestiennitialeimminzed iapedipneal, (p) wiih antigen in
complete Freund's adjuyvant, followed by every othier week'i.p. immunizations (for example,’up to a
total of 6) with antiGBR THIHEEMBISRE Erdtiner s anteFrEiPRe A P b pBHRRdYa P EEABRItored over
the course of the irfraviainiowiBromecinvithipasmd seqnptes beving altthinedbYretnboshitad 10 bleeds.
The plasrlna;) ci':_m beaprarpedBLIRM, egredgm@mvgﬂﬁﬁya‘ipiﬁ}%ﬁﬁ{%ﬁf&ﬁi}ﬂ%&%&%@&%ﬁ%ﬁ%
immunoglobulin ¢ rtalization of corresponding B cells. Mice e booste
intravenously With?r%%éﬁ%%gﬁé%%régl r%@%sénf%%’gﬁg) %?ﬁ%&f? %F%i%astp?ésetr%%ag"d lymph nodes. It

is expected that 2- 3 fusions for each antigen may need to be performed. Several mice will be
15immuniZéd foPeidH dantige or Fomelagypletharsiadcofiovdlisestdubbab midefiabthRerein as the

percentage of amino acid residues in the candidate sequence that are identical
with the parent antibody residues, after aligning the sequences and introducing



HCo7 and HC012 strains can be immunized. [00107] The HCo7 mice have a JKD disruption in their
endogenous light chain (kappa) genes (as described in Chen, J., et at, EMBO J. 12 (1993) 821-830), a
CMD disruption in their endogenous heavy chain genes (as described in Example 20 1 of WO
01/14424), a KCo5 human kappa light chain transgene (as described in Fishwild, D.M., et al., Nat.
Biotechnol. 14 (1996) 845-851), and a HCo7 human.hgavy chain transgene (as described in US
Patent No. 5,770,429). [00108] The HCo012 mice have a JKD disruption in their endogenous light chain
(kappa) genes (as described in Chen, J., et al., EMBO J. 12 (1993) 821-830), a 25 CMD disruption in
their endogenous h&aws &W%@%ﬂ’e@(é@‘&‘é@éﬁﬁmmﬁﬁ SRARFOCD 1 EAUT AN KM -human
kappa light chain traesgend, (Gstaesordedrinmfshdilekt@dibnet ddetivas, Biotestmivn 4(09086)
845-851), and a HCol2man heryyieaie tansgenss@sdaasibakn Siample2 ii¥dey.
01/14424).The mousg | ma%ho ytet;sl.car%hbe i qlg{tetd nd thser([JImwitp_ae use rﬁyeilgmgb?ell}ll!arsle using
PEG 30 based on staffdat aﬂgotrgcé?s‘c’ to 6eanérl e?ly 1Fi%orr‘ilas.nrhesreescl}ffin&gn y%rl Ornds are then
screened for$he praeresssicss whishanespasmerdrtibeaes. thepaseapebemig EscrauRKef8fons of
splenic and lymph negerslemchiunphoeyigs fbndiigafinizgdnhioecadelbiligd doeaessiithadae number
of SP 2/0 nonsecreting mayge, MyElOMaCAlSHALREnEBE befilaminade PECG.GRISRB Llated at -
33 - approximately 2 x 105 in flat bottom microtiter plate, followed by about two weeks incubation in
selective medium. [ H&idual wells are then screened by ELISA for human anti-P-selectin
monoclonal IgM and IgG antibodies. Once extensive hybridoma growth occurs, 5 medium is analyzed,
usually after 10-lgoday ThERaraniihadystcoeiegibyhridomas Rearenlairdysiiceinpiagaiaaand if stil
positive for hyman IgG I-Prselegt noclon ihadies. can. | ice by
limiting dilut?gln. Theggtoaif?lgstg} d|§ﬁ?el§%§y@‘%t %:n%:u?éﬁ}rg Ql v%%ﬁ%ro%ﬁ%ggﬁ%%%d%%%ﬁé&%%culture

medium for charactéAZERSAY 10 tisorrrent sridherke hemresahiis risuingiqr eh Shshinsdipg to the

antibody-antigen intBeactiansort.is possible to express recombinant antibodies according to the
invention by constructing expression vectors that include the CDR sequences according to the

invention onto fr sequenges from.a different human antibody (sge, £.9., Riechmann, L., et al.,
Nature 332 (199%8%\@- ;%aorﬁg%, ia-il.f% % aefﬂlrésﬁf’l_ {%é%fgéﬁfg%gya%hdgﬁggnéc ., etal.,
Proc. Natl. Acad. Seequsrseused {ants)powention s heverankRelksrkizchisareat aaiibeBbtained

from public BNA dalabasaaiia frotuseodgersgine bndnahmaihndiigenaseqauesticedy thesengermline
sequences wil diffef Jsin byafie AahAdy AN aafusAsBaPacayse auilhnalias s aampletely
ne

assembled variable g , which are formed by V(D)J 20 joining during B cell maturation. Germline
gene sequences wiﬁ%‘l@é’ Iffer from the sequences of a high affinity secondary repertoire antibody at
individual evenly across the variable region. [001111 The invention further comprises the use of an
antibody accordiggéotiradnuatbeaidor ibereiagnasisthé Preieetn imviids, pieferafitiday anch
immunological 256‘53%%98%?%&90#919 b6 blnelidNeleRR bisaiRcHbALe SRR gARIb0dY
according to the inventjon. 8 1127T In anqgther aspect, the present invention p{)owdes a compaosition,
e.g. a pharfceutif e SAMIER oM oG fAiIRmY ¥ g %ﬁﬁﬁi% %fﬂﬁ A GHGER R Ehtibodies,
or the antigen-bindinbrpottiostitseré die ahtitegreswntdBE it Entiorefdiom bledifiogieone roantha
gharmac'eutically aﬁﬁ%%é’d%‘;ﬂ@faﬁ\dﬁ)f@ s%gﬁifmr%ym@pmpwiqln,i%acahagm&@wmwr a
iagnostic composition and even mor cifica e_pharmaceutical compaosition comprisgs an
antibody as defined%%%%%ngsﬁa aﬁé%;? ?n%%%aa{?%éce[ﬁp% iy ace %ﬁgrgi%?ﬁ%ienﬁanf? 4 -5 %113]

acce
Pharmaceutical corfipsitirnsfasiiis/ention a‘ﬂﬁ@aﬁ%é‘%’%ﬁi?’ﬁ&f&@&iﬁ? dbABiRcRbHefpy, ie.,
combined wish othesmiyentsid-casigkenhplén ghe oy natéorh tiver &py tian of clodecaacidhpodition of the
present invention wih aiJeastionG ARl iR RrARbY IR erteatment A fingaselagsociated
with amino acids with basic side chains (e.g., lysine, arginine, histidine), acidic side
chains (e.g., aspartic acid, glutamic acid), uncharged polar side chains (e.g.
glycine, asparagine, glutamine, serine, threonine, tyrosine, cysteine, tryptophan),
30 nonpolar side chains (e.g., alanine, valine, leucine, isoleucine, proline,
phenylalanine, methionine), beta-branched side chains (e.g., threonine, valine,
isoleucine) and aromatic side chains (e.g., tyrosine, phenylalanine, tryptophan,

histidine). Thus, a predicted nonessential amino acid residue in a human anti-P-



Scritical limb ischemia (CLI/PAOD) or other conventional therapy. [00114] As used herein,
"pharmaceutically acceptable carrier”" includes any and all solvents, dispersion media, coatings,
antibacterial and antifungal agents, isotonic and absorption delaying agents, and the like that are
physiologically compatible. Preferably, the carrier is suitable for intravenous, intramuscular,
subcutaneous, 10parenteral, spinal or epidermal adrigistration (e.g. by injection or infusion). [00115]
A "pharmaceutically acceptable salt” refers to a salt that retains the desired biological activity of the
antibody and does not impart any undesjred toxicplogic cts,(see Berge, S.

Pharm. Sci. 66 (197 eftﬁf‘b)aré'aﬁ(?ﬁysﬁ?@ Fepﬁ?g ﬂ"lg fﬁ@ﬁ § |§H°§$?ér%‘5‘|‘ S o"t%y"ﬁsséi% include
add 15 addition salfscaméhsasmesditidnisdrmilkcid addition salts include those derived from nontoxic
inorganic acids, such as hydrochloric salts. [00116] A composition of the present invention can be

administered by g haih R AR (}%%35% gfg@rmllh?e% PPIEERIRARY tﬁmﬂ?@msan the

route and/or mo nistration wi vary depen upon the désjred results @ é}% ] To
administer a compo@Arer Rk lﬁiﬁsﬁﬁh%ijtrWdﬁfé?B?‘aﬂmln?sﬁ]aﬁgﬁmﬁerﬁ & ary to
coat the confpound ithsret Goead Ginistds Mreccbiathbdwad. Wilh Ui ¢HREXD1PPEG0RS inactivation.
For example, the compound may be administered to a subject in an appropriate carrier, for example,
iposomes, or a iyt Pharmaceulically acceptable dileniz nalide 2asaline, andagvequs buffer
solutions. [0011 rmaceu II? accep bleexal |en S 8f canriers include sterl gueous solutions
or dispersions and %ﬁ@%ﬁ%@ﬁsﬂ Qoyré) L?S”preparatlon of sterile |njectable solutions or

dispersion. The use of such media and agents for pharmaceutically active substances is known in the

| artt -35- ?dmiW!O@!%@H@l%ﬁngﬁ%ﬂQ&om [g“&JUt@a%S Wﬁlmtﬁﬂ%omg&aﬁ%ﬂ%@’%
intramuscular, intraarteria psular, | r ra

intraperitoneal, trangﬁé éﬁ;’{; ﬁ@%ﬁ&ﬁéﬁﬁ?&éﬁ%ﬁéﬁ? %ﬁ igr % 3 Phchnoid,

intraspinal, leduralﬁeﬁid@trﬁﬁé%Mhﬁeﬁﬂ@ﬁ%ﬁ@ﬁ%@ﬁsﬁ@ﬂﬁdﬁqﬂés@% pdéﬁ%}as may also

contain excipients or adjuvants such as preservatives, wetting agents, emulsifying agents and

cispersing agen P YRN BLPISSRIES SLmIGIANIGRA A BEEISM RO bk fejzation

procedures, su e |nc sign o vanous anti actenal nd abg , for example,
paraben, chIorobutgf?cﬁF“ﬁﬁéﬁw%ﬂ egtsthir B dhesER ﬁ‘l%‘és”ff‘ﬁ%ﬁ %e SEBH% &lisotonic
agents, such as sudsmsmsotium chloride, and the like into the compositions. In addltlon, prolonged
absorption of the injectable pharmaceutical form may be brought about by the inclusion of agents

which delay syl e o AIHOND TONosIeRraIS A0d 98I A0 0032 Reartliays of the

route of adminis e com oun resent invention, w may e used in a

suitable hydfated fo%ﬁﬁoaﬂasonﬁ epnaﬁmefé&ﬂe&rreenﬁoﬁatﬁé?@ Stk FrBEOHDIRGhAGHST 57
formulated into phamitace Ufiicallyualzte jptid | e gosag ectard inpyachgivie himnabfree thrydstkhomarto those of

skill in the art. 20 1%%%%3%&&@&9@@9qﬂewek&a&&lﬂeaaeﬂxese@gﬁedm@ RJhepharpseagtical

compositions of the pres thve tiop m % vane stoba%to btain of the. aﬁ:t&/e ingredient

t
which is effective to §5We fthe dseasl'fifé’c?li era‘pielﬁ ic'response erora) aretlculgzr1ﬂ ?len(t}d compasition, and

mode of administratia, saithBuPpeidgabRR: RitHepmmemenhdasiie &%a‘{feﬁ%ﬁ%?‘iﬁﬂ?ﬁéﬁend upon
a variety of2@5 phaemaesisigetini fAntoisdnekdid e aetivitycefsthehpasticl katidbodypbsitprsdf the

present invention efplpyax0lu % k.3 2 AR APak NG BN BLAIMIDIRRNAN, dpe time of
administration, the a‘ffp%t&tlon of the particular compound being employed, the duration of the

treatment, other dr fds and/or materials used in combination with the particular 30
compositions employed the age, sex, weight, condition, general health and prior medical- history of

the patient beingggeaterhangvikadactass weln@vmierthednedicalipsiticd ypicaltvbeldydnsage

might range from abg t.20.mg/ [ h tioned
above. -36- 10012§R%r%ee(?ogﬁégas{;‘%g#%ulsﬁ t%%;%gﬁgéa%g{?ﬁ%%% t%g rlgkht%ﬁgi tﬁﬁ%%smon is

deliverable®y syrintRiitAdiefanaPed i iersthR00drid s %Sﬁ@&oﬂ Sife"sditition

ethanol, polyol (for Bxaleple, agly&emhepromn@id%y@shyanuehqmd’pmﬁeiheytﬁne Igisadettiarateahe like),
and suitable mixturgg #28r6ffe the microtiter plate. Preferably these antibodies are IgGl or IgG4

antibodies. These antibodies may also comprise the amino acid sequence as
defined by SEQ ID NO:24 y1 heavy chain constant region or SEQ ID NO:27 4
30 heavy chain constant region. Especially, these antibodies refer to the antibodies

produced by a cell line selected from the group consisting of hu-Mab<P-



5 [00124] Proper fluidity can be maintained, for example, by use of coating such as lecithin, by
maintenance of required particle size in the case of dispersion and by use of surfactants. In many
cases, it is preferable to include isotonic agents, for example, sugars, polyalcohols such as mannitol or
sorbitol, and sodium chloride in the composition. Long-term absorption of the injectable compositions
can be 10brought about by including in the compositiga an agent which delays absorption, for
example, aluminum monostearate or gelatin. 1001251 The invention comprises a method for the

treatment of a patient in need of therapy, characterizecg |l%lsad injstering to_the patient
g s el

therapeutically effecflFetiindtnt WaPOLARsBH{ Wdh il %4F99%§93%rived from
15human origin andhgi§eshbl widdudvighisenitfactd (CI0040072BEM e _ind@4ion comprises the use of
an antibody which binds P-selectin, contains a Fc part derived from human origin and does not bind
complement fac r therapy... [00127.1 The inyeniion comprises the.use of an antibedy which
binds P-selectin,t[%b(%fn alnsag@%%laeﬁt 3%?\%%1%&% Eﬁgnéﬁl%gﬁl?ﬁi a%lé?ao%s lﬁot?é%{lhﬁoé]dm%j(glment factor
Clq for the preparatfiStiRpdichEaleas PSR O PEBIRASK R aRd RN e AU R IR HNd
thrombotic disorderscid 0@428)Ehaadifintionscorhjtisés tine sSe-Dbanlantibedpavhickebinds:d-selectin,
contains a Fc part detvedom Human Migsanddees pes ird.commiemeniariamas €y for the
treatment of PAOD .and CL1.,(00129i The present mvirl]jtlon thus growges an antibod .blndlcpg to
. . uced é{ 583 1‘% teém ues OWIl 1nF; € afl, Sug & sife-directe I
P-selectin, not blndfﬁg? complement Tactor Clg, containing an Pc part'derived fron human origin, and
being characterizeditagsnssinl sMtbodG smediaanodywrsmmstiin stBerEsye|, #amginitgdt least

one mutation in L234bk3bion2 76k INROmde 34 8y 10K B2Oa 4322 3 3dshind/ o o2t aristAruantibody of
o e OGS RPN B kB g
antibody. [00130J Ihaé’ﬁbge‘mb%ﬂiﬁ{ Rl ?é%v il 1BVA §%hﬁ’r“ff%§d9‘h?ﬁdf?‘§'{‘§ep-selectin,
not binding to compierinentéidsoridpasioreidinichpian frgpdysiderieeginidérdristidinehnecidginsidad being
characterized in thataaid apghoshpisan antibadvaalibumay sukslassdopiacondRinigmat last one

mutation in L234, L235, D270, N297, E318..K320..K3 P331a\2§£ r P329 or is.an antibody of human
ibdlacs 1o whobiens siraRant, ugaubessnnel ot WiANE e AR O

antibody to CompleRRARIEEICHEI FBARS (&Fdn ELASMGsIAINtD fusEGretielstrrRreRT B maximal
binding (Bmax) of Gleptykiiendmtjbmdthatrdnepnbentiatioched stdagimihof(tie ahtiondyeisvald89o of Bmax

of the antibody L C 184:A Gkl MRS te Nyl OUMORRARSM ATG3oHN, In
another embodlmegt %1; rt%fxig%[a?l blré(‘j'\leﬂ iS5 20%ng BaTax.of thedarréglkﬂ%gynLa %1%% -On%_g_cell line
hu-Mab<P-selectinSt i% 4-( ’(f:) %Egﬂi?#fg %ﬂifﬁln one em‘bo_dlmer)f1 th present
invention provides sfeaRRDBHPIIHGIERS tBeprsiiaabily, Frlasediing iorBoRRTetHERP faiH et Eontaining

an Pc part derived from thermaneiidgrchainddeiiyg characterized in that said antibody is an antibody of
human subclass IgGl, containing at least one mutation in L234, L235, D270, N297, E318, K320, K322,

P331 and/or P329 or i tibody of h belass 20 19G4 wherein 5228 is.replaced by P and
135 s replaced 2 MRER-AHe ARTHHY B 116 5 RGN AR RIFOIRRS o 450 BI04 M i o

BlAcore assay. In anelisstamissiglingns desckbechbyischmannd 16tey Noo1338241888)ébodiment
the present inventigniyedides &) antbgadyhiadinglie Bkaacisngs bingingdozeorppiement factor Clg,

containing an Pc part derived

[0676] The present invention also comprises nucleic acid molecules encoding an
25 antibody mentioned above, the corresponding vectors comprising these nucleic
acids and the corresponding host cell for these vectors. The invention
encompasses a method for the preparation of the antibodies comprising culturing
the corresponding host cells under conditions that allow synthesis of said
antibody molecules and recovering said antibodies from said culture, e.g. by
30 expressing a nucleic acid encoding a heavy chain and a nucleic acid encoding a
light chain in a prokaryotic or eukaryotic host cell and recovering said

polypeptide from said cell



25 from human origin, and being characterized in that said antibody is an antibody of human subclass
IgGl, containing at least one mutation in L234, L235, D270, N297, E318, K320, K322, P331 and/or
P329 or is an antibody of human subclass IgG4 wherein 5228 is replaced by P and L235 is replaced
by E, wherein the antibody binds at least 1000 fold more specifically to P-selectin than to E- and/or 30
L-selectin as measured by EC50 values in an ELISA agsay, wherein P- and E-and/or L-selectin are
coated onto the microtiter plate. In another embodiment the EC50 values on E- and L-selectin
transfectants are above 100 ug/ml. - 38 - [00133] In one embodiment the present invention provides

an antibody bindA87l PEgrastis, 3 BhseRgHs dsmRnten epiltediCe CoRtaIRRedh IPc 9t derived
from human origin, dtiugheitig ephpliestierz etleinthattsaidpamtidedy: issathadhtoodisethimvan thaebclass

IgGl, containing at I%geg,@g BrUtali@n L34, Laar DRk o418, , B331 and/or
P329 oris an antibocéygof.hum néubélaess /gr4 W e’cr in%?Z%N%g Sulr:gg ;1%? 1 5 is replaced

1S replaged by P and .2
by E, wherein the affiBSaY T IS The adhasiBn o "Is‘eeuelf(t)igy & &%&ﬁﬁ%g%ceetﬁgt% 'ﬁﬁdilﬁlé' 1555((3:§ectin with
an IC50 valu® of nothtoratthady e gimiaTmpin Serahisnito dha dntemoraBgvides a/liuecspaising range of
0.08 to 0.5 ug/ml. Inséilkatibtder ambecirners i ddC bélnkOviedunishitdih eor alegr1ofH. @8stdebiikl pg/ml.
[00134] In one embgg(@)rgég{]t the present invention provides an antibody binding to P-selectin, not
binding to complement factor Clqg, containing an Fc part derived from human origin, and being
characterized in that said antibody is an antibody of human subclass 1gGl, containing at least one
mutation in L23400285T b2 7antinnize70£3h8, KBS0 KBREn @8 lasndierf @3 3er ofkatamenhtibbdy of
thnan subfclasi fe[€37131 k Q{ﬁi&—g%a&l &f@ﬁ@&ﬁdd@%ﬁ@?&xbﬂ&ﬁa@nm@ﬁ%mﬁﬁg}%@ﬁf&a}sO . (a) the
adhesion of;leukocyte-|i cells to activat t IS.inhibi ith an | ue .05to
0.3 mg/ink IBE (b)s%ﬁié g%?bgg%fﬁ Sl% Efg%sg tﬁg{ e?ﬁltgg%%o%hé T Igﬁ Qz)flé?/t%glsdc ﬁ‘t’ﬁ%smfbeﬁ%fég% g???Oplatelets
by more than 70%; 3R iBb SFrinBrCImb RS b rARRIGERNRS weabsuaisiliabtdial cells in

a human flow systenvitutire distgeedPAOTD) 28dceticcbbmbaistietion (T3 ). Otheldpplicatintibarky does not

bind the C3 protein;£s(grihaartibodydaasanielicikeompismentdenandenhayotoxaly ¢,0C): ()
the antibody does not blnddggl 'i:C?/ rece tors.on I\llKaeﬁ‘ectore g?zs; or {,92 |5:1? a tlb?c%/ d%es né)t elicit
antibody-dependenfxgé’lfﬁrar cyf’of‘axlm y fﬁrﬁ%é).sf _6% YRrone®Mbodime: ﬁ%% o ARVention
provides ant&ntiboddifeinbhoamdbrdies aeeinl iharkebia fasdnentmentied sensithreHE A8keREIr amino
acid sequence CDRgedfsseddaniiboityyisase atitegidfremctiagsadp aonsisting@fheapsivatichain CDR3

sequences SEQ ID NOy38 'p:f’gveﬁ(gi’é]i} QF %gan transplant rejection and autoimmune diseases
including rheumatoid arthritis. In addition, tumor metastasis can be prevented by
inhibiting the adhesion of circulating cancer cells.

20 [0079] The invention further provides a method for treating a mammal suffering
from the abovementioned inflammatory and thrombotic disorders, especially
from PAOD and CLI (peripheral arterial occlusive disease or critical limb

ischemia).

[0080] The invention further provides the use of the above antibodies for therapy,
25 e.g. for the manufacture of medicaments for the treatment of these diseases.

[(6081] The invention relates also to the use of the antibodies as defined above for the

manufacture of a pharmaceutical composition and comprises a pharmaceutical

composition containing an antibody according to the invention with a

- pharmaceutically effective amount, optionally together with a buffer and/or an
30 adjuvant useful for the formulation of antibodies for pharmaceutical purposes.



- 39 - [00136] In one embodiment the present invention provides an antibody binding to P-selectin,
comprising a variable heavy chain and a variable light chain, characterized in that the variable heavy
chain comprises CDR sequences CDR1, CDR2 and CDR3 and CDR1 being selected from the group
consisting of SEQ ID 5 NOs: 29, 30, 31, 32, CDR2 being selected from the group consisting of SEQ
ID NOs: 33, 34, 35, 36, 37, CDR3 being selected framsthe group consisting of SEQ ID NOs: 38, 39,
40, 41, 42, wherein said CDRs are selected independently of each other. 1001371 In one embodiment
the present invention provides an antibody 10 characterized in that the variable light chain comprises
CDR sequencesl@8R1TepRyearanc brBenmacridr1 rhamactsicro fP DR HINGSIUAISNE CDR2 is
selected from SEQ iRch@sibihlid6rongiaiR3dsizalyctadfrabhe Si (et Dl iNGIs: ditbdBmdat50e51, 52
wherein said CDRs ae selected indensnaenty ofieashiaibet, 109R381dnoneaemadiment the
present invention provides an antibody, 15characterized in that said antibody binds P-selectin and that
the antibody comprises a variable region independently selected from the group consisting of a) the
light chain variatif$8#intdia dekintdrbiuathin PeeiitleeubnéesE Gl Dines: vhish rotisgviichain
variable domgin defipesbyisie QRN antibodie),1bg. liglt whain veviedie:d anaididgfinethdy amino
acid sequence SEQ] Igeg (l)\InO:B and the heavy chain variable domain defined by SEQ ID NO:4; c) the
light chain variable domain defined by amino acid sequence SEQ ID NO:5 and the heavy chain
variable domain defined by SEQ ID NO:6; d) the light chain variable domain defined by amino acid
sequence SEQ IDU&E: 7langritfeded dpodaimavaeribblederrridivg findbebin BEGOID NAYEE) the light
ghain Vaéiible g%m%meesﬂﬂgé l@mtgm?ﬁicb@iﬁmeﬁ@é I&M@Mﬁmwg@@mwiame

omain defined by SEQ.1D,NQ:10: ight chain, vatiable ' [ | il sequence
SEQ ID NO:11 andﬁ%%gﬁggw (‘:’#%R ggﬁaﬁgtﬁ%%%%;é Fﬁe’eﬁl %T&%ﬁ%%g%%@&?%%& e light
chain variabR dom&Hedappsisinsnderie BrdarsSEERDOBOROASTAANPA Fr528Y HARIN variable
domain defined by SE4Didpoxit 4ifntbmtighntainfyartiablpitpose mighited Ipy@adine.avithsequence
SEQ 1D NO:15 and i ey ¥.cha e iah 8 e AR e by SERRMG Tanbrhediahizshain

variable domain defined by amino acid sequence SEQ ID NO:17 and the heavy chain variable domain
defined by SEQ ID NBT&

Cell line Depositicn No. | Date of Deposit
hu-Mab<P-selectin>LC 1004-001 DSM ACC2640 30.03.2004
hu-Mab<P-selectin>LC 1004-002 DSM ACC2641 30.03.2004
hu-Mab<P-selectin>LC 1004-017 | DSM ACC2642 30.03.2004

15 [0085] The antibodies obtainable from said cell lines are preferred embodiments of

the invention.

[6086] The antibodies according to the invention are preferably produced by
recombinant means. Such methods are widely known in the state of the art and
comprise protein expression in prokaryotic and eukaryotic cells with subsequent

20 isolation of the antibody polypeptide and usually purification to a
pharmaceutically acceptable purity. For the protein expression, nudeic acids
encoding light and heavy chains or fragments thereof are inserted into expression
vectors by standard methods. Expression is performed in appropriate prokaryotic
or eukaryotic host cells like CHO cells, NSO cells, SP2/0 cells, HEK293 cells, COS

25 cells, veast, or E.coli cells, and the antibody is recovered from the cells

{(supernatant or cells after lysis).

{0087] Recombinant production of antibodies is well-known in the state of the art
and described, for example, in the review articles of Makrides, 5.C., Protein Expr.



- 40 - j) the light chain variable domain defined by amino acid sequence SEQ ID NO:19 and the heavy
chain variable domain defined by SEQ ID NO:20; and k) the light chain variable domain defined by
amino acid sequence SEQ ID 5NO:21 and the heavy chain variable domain defined by SEQ ID NO:22.
1001391 In one embodiment the present invention provides an antibody binding to P-selectin, not
binding to complement factor Clqg, containing an Fc pagt.derived from human origin, and being
characterized in that said antibody is an antibody of human subclass IgGl, containing at least one
mutation in L234, L235, D270, 10 N297, E318, K320, K322, P331 and/or P329 or is an antibody of
human subclass IgB4Hih & E 832U GeisernS - riaha Trotandrep dcet- By B%%hefemh8Fe antibody
comprises the CDREzfIBR2, &% BDOR Biregibnslof sHadightichaid lvatablerdRifail defied 48/ amino
acid sequence SEQ 1557 aid. the CDR1, CDR2 and CDR3 regions of the heavy chain variable
domain defined by SEQ ID 15 NO:4. In another embodiment the antibody comprises the light chain
variable domain defined by amino acid sequence SEQ ID NO:3 and the heavy chain variable domain
defined by SEQ t§88bThe amibratictmavee prssriifientine prbadntasebhrmsteoiidesastiadifitibody
binding to P-selectipurigiclinsting:teteamatiepent fetor Elgifari@inisgmedesparttestded 20 from

human origin, and bagaReeaaLeaduR Bahsaid Aokl anentbadv. oL buiaag sulalass 19C1,

containing at least one, mutation in L234, |.235, D270, N297, E318, K320, 2,P331a r P329 or

is an antibody of hﬁﬂ%@uﬁag%s%@ﬁ%eihysﬁtﬁgqg eﬁFﬁ%E&ﬁBVP oly9854 %ﬂ?&gg by E,

wherein (a) theantisdydomprises arkegsine ahinstgcid walltamomin thetRe pért 38causing

non-binding to complemea} faciesCla. Chrihe brananlhaavicRalROPRRANICaginTeempises the

amino add quen%%%’ggte#gqg%ngg %géeg}g‘g {g&r@@}% roup consisting of SEQ ID NO: 25, SEQ ID
c)t body ¢o -lig

NO:26 and 28; antibody comprises a it chain constant region as defined by SEQ
30ID NO:23; (d) the antibody comprises at least one amino acid mutation causing non- - binding to
complement Clq@iEgjtEsmatitiadyiconiSfisesih hsavgchbind chystant.refneselédigd feonelthe group
]E:onS|stln9[8fo Ilgﬁll\lféy{g@ém?o@g? mé%dmomgélﬂza; éfac!fﬁ‘aﬁ{w,bgglx.;%@aff,ah_iagéakel'ﬁ@% s;_%glccle-cham
ragment. n nt the present inventipn provijdes an anti-P selectin antibody,
characterized in tha‘tzﬁgf)) nga{)‘ r%ugﬁﬂ;r{aé’rsﬁﬁ?n%{rﬁlieéﬁ %‘nf_f‘o%%d;y:% éﬁé;%g’b‘ffﬁi‘s%lfr%{ilg ’1%0(? 561t more
specifically to P-seigh thaifsoles. 030 (38M20iR% < eains rfdvasisbesdoraainssimndescEbed Aussay,
wherein P- @nd E- aiitpdi, Belectn Pre:chiatbdiendo SkieUsiErssitedopiates1a-a8shesrembndenent the
antibody comprises;{he AiRQRULILILENRA D (S5 Ui SE6, DN R AeAR Y, 26 W al, 1.

Immunol. Methods 204 (1997) 77-87. A preferred transient expression system

{HEK 293) is described by Schlaeger, E.-]., and Christensen, K., in

Cytotechnology 30 (1999) 71-83 and by Schlaeger, E.-]., in J. Immunol. Methods

20 194 (1996) 191-199.

[0690] The control sequences that are suitable for prokaryotes, for example, include a
promoter, optionally an operator sequence, and a ribosome binding site.
Eukaryotic cells are known to utilize promoters, enhancers and polyadenylation

signals.

25 [0091] Nucleic acid is "operably linked" when it is placed into a functional
relationship with another nucleic acid sequence. For example, DNA for a
presequence or secretory leader is operably linked to DNA for a polypeptide if it is
expressed as a preprotein that participates in the secretion of the polypeptide; a
promoter or enhancer is operably linked to a coding sequence if it affects the

30 transcription of the sequence; or a ribosome binding site is operably linked to a
coding sequence if it is positioned so as to facilitate translation. Generally,
"operably linked" means that the DNA sequences being linked are contiguous,
and, in the case of a secretory leader, contiguous and in reading frame. However,



heavy chain constant region or SEQ ID NO:27 or 28 y4 heavy chain constant region. In still another
embodiment the antibody is produced by a cell line 10 selected from the group consisting of
hu-Mab<P-selectin>LC 1004-001 (DSM ACC2640), hu-Mab<P-selectin>LC 1004-002 (DSM
ACC2641) and hu+Mab<P-selectin>LC 1004-017(DSM ACC2642). [00142] It is to be understood that
the invention provides the embodiments with the definitions as described in paragraphs 1001291 to
[00141] and also combinations 15thereof. [00143] The following examples, references, sequence
listing and figures are provided to aid the understanding of the present invention, the true scope of

which is set forth inePRABEHE MeRct BATR1hS coriFeesod-RkiNg drrempishes Dy digatae f the
procedures set forthomithnishede pasingdronsithe sifiritwfitheitayvedtioma0 RRd44hPeseariptidn of the

sequence listing SERIRNONSEQUDNO2 SERAPN;R SERURNG 25 FELIRMNRESEQ 1D
NO:6 SEQ ID NO:7 S gFID NO:8 SEQ ID NO:9 30SEQ ID NO:10 SEQ ID NO:11 LC1004-001 light

chain, variable dom&ABf HluMab 1004-001 LC1004-001 heavy chain, variable domain of HuMab
1004-001 LC 1004-002 light chain, variable domain of HuMab 002 LC 1004-002 heavy chain, variable

domain of Hqubu@Q? The 1004003 dight: Bladias vasialitetto sapinaeiduddalbhoQl:Grd 024:003 heavy
chain, variable do ,!;%?{I&Ql njgg’x ﬁ%@g%%ﬂtg&%@gtyﬂ}ggﬁ&o alfgrog)g b 004 (1)

LC 1004-004 heavy ha varia LC 1004-004 light chain (l1), variable
domain of HuMab GUR'E LE-¢ RS BIRRAF), ﬁ’&%ﬂ@%ﬂ? in &F Hﬁ%ﬁﬁ’ﬁ FERPLight

chain, variable domdiiysisHoidrd@chra@atcgEhid NoA1 2n8 B DR B SEQ 1DINOM4ISEQ ID
NO:155 SEQ ID N%&@oﬁﬁ@ak@ﬂé@xﬂyﬁsﬁﬁ@d‘@ah@?ﬁ&%@u@@@n@%&ﬂ BrblPadd OreEQ ID
NO:21 SE(%dD Nog% <'i:‘ (Pna cé\ﬂgc%r% sSezEv alsD algloource of such DNA and RNA. Once isolated, the

DNA may be inserted into expression vectors, which are then transfected into

host cells such as HEK 293 cells, CHO cells, or myeloma cells that do not

otherwise produce immunogiobulin protein, to obtain the synthesis of

recombinant monoclonal antibodies in the host cells.

15 [0693] Amino acid sequence variants {or mutants) of a human P-selectin antibody

are prepared by introducing appropriate nucleotide changes into the antibody

- DNA, or by nucleotide synthesis. Such modifications can be performed, however,

only in a very limited range, e.g. as described above. For example, the

modifications do not alter the abovementioned antibody characteristics such as

20 the [gG isotype and epitope binding, but may improve the yield of the
recombinant production, protein stability or facilitate the purification.

[0094] Any cysteine residue not involved in maintaining the proper conformation of
the anti-P-selectin antibody also may be substituted, generally with serine, to
improve the oxidative stability of the molecule and prevent aberrant crosslinking.

25 Conversely, cysteine bond(s) may be added to the antibody to improve its
stability (particularly where the antibody is an antibody fragment such as an Fv
fragment).

[0095} Another type of amino acid variant of the antibody alters the original
glycosylation pattern of the antibody. By altering is meant deleting one or more

3Q carbohydrate moieties found in the antibody, and/or adding one or more
glycosylation sites that are not present in the antibody. Glycosylation of
antibodies is typically N-linked. N-linked refers to the attachment of the
carbohydrate moiety to the side chain of an asparagine residue. The tripeptide



SEQ ID NO:25 15SEQ ID NO:26 SEQ ID NO:27 Heavy chain, variable domain of HuMab 005 Light
chain, variable domain of HuMab 010 (I) Heavy chain, variable domain of HuMab 010 (1) Light chain,
variable domain of HuMab 010 (II) Heavy chain, variable domain of HuMab 010 (II) Light chain,
variable domain of HuMab 010 (Ill) Heavy chain, variable domain of HuMab 010 (lII) Light
chain,variable domain of HuMab 011 Heavy chain, va#iable domain of HuMab 011 Light chain, variable
domain of HuMab 017 Heavy chain, variable domain of HuMab 017 K light chain constant region yl

heavy chain constant r eay in consta eav
/ QORI RN %ﬁ‘.vamsie%vy?%?%n e DN, ﬁh y

chain constant reglor%lﬂ constant region SEQ ID NO:28 74 heavy

chain constant reg@W‘SQZSi‘ElZS%?EFg@‘ZE\;‘P)@ SES) | W@%W@Efﬁ%ﬁ%@f B EEY
NO:38-42 SEQ ID M@Aﬂr&ﬁt&ﬁ@ﬁﬁ@mﬂ&m@m&dﬁsﬁﬂa@aaw}dcfﬁwmﬁhﬁlsl-@avy chain

CDR2 Heavy chaingRR3 L ightghain e BRI ik &inin GRRAdight chaibipomaicl0Rids 1
Abbreviations: 25:?n|noa| are %t%i %te%%%s]ﬁir in Qﬁe Leugiaisciﬁhgietteertcgd&(é Antibody

HuMab 00X3s alsoRPAFRER F B"S& e b Hy sy e anti
conveniently accomphshed by altering the amino acid sequence such that it

contains one or more of the above-described tripeptide sequences {for N-linked

glycosylation sites).

[0096] Nucleic acid molecules encoding amino acid sequence variants of anti-P-

10 selectin antibodies are prepared by a variety of methods known in the art. These
methods include, but are not limited to, isolation from a natural source (in the

case of naturally occurring amino acid sequence variants) or preparation by
oligonucleotide-mediated (or site-directed) mutagenesis, PCR mutagenesis, and

cassette mutagenssis of an earlier prepared variant or a non-variant version of

15 humanized anti-P-selectin antibody.

[0097] The invention also pertains to immunoconjugates comprising the antibody
according to the invention conjugated to a cytotoxic agent such as a
chemotherapeutic agent, toxin (e.g.. an enzymatically active toxin of bacterial,
fungal, plant or animal origin, or fragments thereof), a radioactive isotope (i.e, a

20 radioconjugate) or a prodrug of an agent for the prophylaxis or treatment of
inflammatory and thrombotic disorders, especially from PAOD and CLL
Conjugates of the antibody and cytotoxic agent are made using a variety of
bifunctional protein coupling agents such as N-succinimidyl-3-(2-pyridyldithiol)
propionate (SPDP), iminothiolane {IT), bifunctional derivatives of imidoesters;

25 (such as dimethyl adipimidate HCL), active esters {such as disuccinimidyl
suberate), aldehydes (such as glutaraldehyde), bis-azido compounds (such as bis
(p- azidobenzoyl) hexanediamine), bis-diazonium derivatives (such as bis-(p-
diazoniumbenzoyl)-ethylenediatnine), diisocyanates (such as tolyene 2,6-
diisocyanate), and bis-active fluorine compounds (such as 1,5-difluoro-2,4-

30 dinitrobenzene). For example, a ricin immunotoxin can be prepared as described
in Vitetta, E.S., et al., Science 238 (1987) 1098-1104). Carbon- 14-labeled 1-
isothiocyanatobenzyl-3-methyldiethylene triaminepentaacetic acid (MX-DTPA)
is an exemplary chelating agent for conjugation of radionucleotide to the
antibody. See WO 94/11026.



L234 means amino acid leucine at position 234 according to EU numbering (Kabat) L234A means
amino acid leucine at position 234 is changed to alanine 30PVA236 means that in the 236 region
ELLG of IgG1 or EFLG of IgG4 is amended in PVA GLPSS331 means that in the 331 region ALPAP of
IgG1 or GLPAP of IgG2 is changed to GLPSS - 43 - Amendments in the other IgG subclasses
analogously EXAMPLES Generation of a hvbridomazgell line producing anti-P-selectin antibodies
Culture of hybridomas 5 1001461 HuMab hybridomas were cultured in IMDM (Cambrex), Fetal clone 1
Bovine serum ( ie e) origip Hyhridoma, cloning fac ium pyruvate,
penicillin/strept %90#31%1 RERTE Séﬁéﬂ@epfﬁ"@ %S”AIHW ﬁ% g@é??ﬁ?h%ﬁ“ﬁﬁ'@ﬂ?b“ﬁ&ﬁ) in 37C
and 5% CO2. @@@bﬁ@t@ﬁ@fsdﬁmiﬂr@matr@enhnn&pmduemétamam@dmmgammdi@iat
10Immunization prageglude qidfaeagﬁmcgfﬂa@dﬁm;ogplm [Gats ki O GoRdsansgetiaimiee (S males
and 5 females), str%i %ﬁgg& %%Eggxs a}nhgogg &ﬁﬂ@?‘ﬂ%ﬁ {Il%muBlz e% Wit ith a et%omblnant

le chla embrane a asmic of P-sé

truncated form of P n whi cks the transm omal selectin 15

and which whs, pureﬁggﬁagfﬁaﬁflﬁaﬁﬁds éﬁgéfﬁﬁbﬁﬁé%éﬁ?ﬁi’ﬁérf%ﬂoﬂ%iﬂ@ rad Sibriant
P-selectin, dissolved}rfrite@asbe8bgmvapsniniduesvitllhpdyl gompleteli-se thow' aljustaimts,Fd) the
remaining ImmunIZﬁ%@n@ae&gmgfeaﬁg Braelactineoypled de, KhiHonas, used &%&;B?oﬁggon@b

immunization 50 p KLH -cou gd reco blr}gnt P- i§e ectl vas dissolved in 100 BS and.mixed with
atic r 8 SUC mne 08 ne

100 pl 20 incomple e Freunds a juvant. the Te a;mm’u iZationS2 ﬁ(‘:oup

recombinant P-seléBarAfie dEsen ef gh-‘la@@‘ﬁ FTésﬁfaﬁaﬁ plsoarrtAesobisd i ﬁé’f&ﬁ&nds'

adjuvant. Imimunizaiicns welie,ddministéredakeftainglRIE Q! Ree &isrictsubragprissustarting with
an interperitoneal immunization. 25Protocol B: [00148] 3 HCo7 (all female) and 3 KM (all male)

transgenic mice g GGZ4ﬁ Medare ?é’ Jose, CA, USA) were | umz ith full-length
P-sfilectin purlfl @ % Rufhah 8 t%'&fe‘daég &‘%ﬁﬂﬁ?ﬁﬁ%o"é{ﬁ?ﬁﬂ& Hr a?%‘ é’ﬁ&y’f’saybgﬁjw) For
the first immunizatietsostpfighed tisbgsuishl e sslaatiaticidyolChenicg0 degsbPBSonasanizerd with 100

iii complete Freundspmajuéastt tifeAtiBb®Pto e compound trifluoromethanesulfonic acid, or an
equivalent compound. This treatment results in the cleavage of most or all sugars
15 except the linking sugar (N-acetylglucosamine or N- acetylgalactosamine), while
leaving the antibody intact. Chemical deglycosylation is described by Sojahr,
H.T., and Bahl, O.P., Arch. Biochem. Biophys. 259 (1987} 52-57 and by Edge,
AS., et al. Apal. Biochem. 118 (1981} 131-137. Enzymatic cleavage of
carbohydrate moieties on antibodies can be achieved by the use of a variety of
20 endo- and exo- glycosidases as described by Thotakura, N.R,, and Bahl, O.P,,
Meth. Enzymol. 138 (1987) 350-359.

[60108] Another type of covalent modification of the antibody comprises linking the
antibody to one of a variety of nonproteinaceous polymers, eg., polyethylene
glycol, polypropylene glycol, or polyoxyalkylenes, in the manner set forth in US

25 Patent Nos. 4,640,835; 4,496,689; 4,301, 144; 4,670,417; 4,791,192 or 4,179,337.

[00101] In yet another aspect, the invention provides isolated B-cells from a
transgenic non-human animal, e.g. a transgenic mouse, which express the human
anti-P-selectin antibodies (e.g. the parent antibodies produced by a cell line
selected from the group consisting of hu-Mab<P-selectin>LC 1004-001 (DSM

30 ACC2640), hu-Mab<P-selectin>LC 1004-002 (DSM ACC2641) and hu-Mab<P-
selectin>L.C 1004-017(DSM ACC2642) according to the invention. KM mice are
suitable transchromosomal mice. The KM mouse contains a human heavy chain
transchromosome and a human kappa light chain transgene. The endogenous
mouse heavy and light chain genes also have been disrupted in the KM mice such



Laboratories, Detroit, USA). For the second immunization, 50 p.g of the purified P-selectin, dissolved
in 100 pl PBS, was mixed with 100 [Il incomplete Freunds' adjuvant (ICFA; Difco).  [00149] For all
other immunizations, 20 pg of the purified P-selectin was used and 5mixed with 100 pl incomplete
Freunds' adjuvant. Antigen specific ELISA [001501 Anti-P-selectin titers in sera of immunized mice
were determined by antigen specific ELISA. Plate (96¢*%at bottom EL1SA plate, Greiner) was coated
with 0,1 pg/ml purified P-selectin dissolved in PBS and coated overnight at room 10 temperature.

Thereafter, wells weig ke il A SHGIRERLRIAIL A0 HEE 2ASRRNIHEN Chemie
BV) and 2% chickens ru%Glbco for 1%% ro%n:#emgerature. 1511 %’_fdftg serum taps were
diluted 1:100 in PB?F%’% AFRRY TR DR RS T BRI RIS At SARHHER Fation was
dissolved 1:100 in PESTOMES dnduses dstheginasceibad i dxtmcosy QiiEdy Yirected against
human Pselectin (1/7, produced in house by Roche Basel) was dissolved 1:100 in PBSTC and used

as a positive co I ingu f erature. Subsequently, plates were
washed twice uﬁ%@?&%%%g c’:cg}r%a%%%%gg %(%5%@ g’%.v{%zjle&r]% %%@é%agfﬁuﬁgﬁﬁgx(ﬁgksgn a\df\}gs diluted
1:5000 in PBSTC atfti™# &dieti T3 WeMOUSFRiFy At Restdimpatsia b Adyatied @ntrol.
Rb-amigG (Jacksomgovaedtitmedari8000 i #BSEC antigad dedtor tivelly etipoositainiPgeleetipositive
control. Plates wergjagifiaiedifor d.hQiunat FRADKiemReratwg; Enallyr-Dlaiesivais.waghgd twice using
PBSTand developed with freshl g{r?g%r d AaBT e@ﬁ;o!lt{agigqr% Smﬁ%lgnéllz c{A 1;18: 2, fi-%zingabrlls
(3-ethylbenzthiazolﬁ%l%?aggu %rnjc cmﬁl%rg mi ufed b (oorﬁ empe_rgture“(ﬂll' _ttﬁ: dark.
Absorbance was migaatgens snaoingal ermpopierehgrorpiedy o the mywmésnsdhaisaleies of
anti-P-sele¢tin wer® suficieathamcenvereshedtionadtyride astedriwitegwit Qg ra¢arhhinash human
P-selectin in 100 41, RBS. iniravensausiied and3ays, befors: lusien, PhvRiidoma genssation 1001531
Mice were sacrificed n%{;{he sple a{:]dl h npdes flanking, the abd m(g'.inal aorta, and vena cava
were collected. Fu%lg F §Bfe?%’8§?5§ aﬁfg‘%ﬁﬁ %%ﬂ%nc%’l%lﬁ%{?]"ﬂ*éamgﬁ PEEFEP 2 b Eells was
performed accordingventeindaransperatidgnsrscdtiuhsbridomodidbadet v esll miabisid fedrarttibodies
with variable heavyanestight sravkesas ofndme), IR.NOSs tradsswrte abiainedyghe igaAysmization
procedure.;tg-ELIS ] T; rmi i h from. the fusion
generate htt%nan ar%ég, %%%%alc?%gﬁ%ég v%/%?s %r?fg}?nge Qégl%ﬂp@?gé@iﬁ;%gﬁ Eggfg 5\;/% TTaL

encoding all or a portion of an antibody of the invention, fused to an

immeortalized cell.

[60103] In a particular embodiment, the transgenic non-human animal is a
transgenic mouse having a genome comprising a human heavy chain transgene
20 and a humnan light chain transgene encoding all or a portion of an antibody of the
| invention. The transgenic non-human animal can be immunized with a purified
or enriched preparation of P-selectin antigen and/or cells expressing P-selectin.
Preferably, the transgenic non-human animal, e.g. the transgenic mouse, is
capable of producing P-selectin isotypes of human monoclonal antibedies to P-

25 selectin.

[00104] The human monoclonal antibodies according to the invention can be
produced by immunizing a transgenic non-human animal, e.g. a transgenic

mouse, having a genome comprising a human heavy chain transgene and a

human light chain transgene encoding all or a portion of an antibody of the

30 invention, with a purified or enriched preparation of P-selectin antigen and/or
cells expressing P-selectin. B cells {(e.g. splenic B cells) of the animal are then
obtained and fused with myeloma cells to form immortal, hybridoma cells that

secrete human monoclonal antibodies against P-selectin,



15anti-human 1gG x-light chain antibody (DAKO) diluted 1/10000 in PBS by overnight incubation at 4C.
After discarding the wells, plates were blocked by incubation with PBSTC for 1 hour at room
temperature. Thereafter, wells were incubated with hybridoma culture supernatant, 1/2 diluted in
PBSTC. Culture medium 1/2 diluted in PBSTC was used as negative control, Ic-light positive 20
mouse serum 1/100 diluted in PBSTC served as posijve control. Subsequently, wells were washed
thrice and were incubated with HRP-conjugated rat antihuman 1gG F(ab')2 (DAKO), diluted 1/2000 in
PBSTC for 1 h at 37C. Wells were washed thrice and assays were developed with freshly prepared

ABTS(r). solutiod Q@1 #5/kmeafprfo nedrmbodimeunhisnapsranre ¢ra piindigadirassdapante was
25measured at 405pnggl i dah|BAgelaietendsing 14asgéieningeantspguente il sis:abn

anti-P-selectin HuM%Pn?@gka 6 ?Aﬁl@?_t%ﬂiﬁ@tﬁggs¥l§£¥§@@@&@§£n@é}&§@i&h?ef"yﬂﬁ-l;ﬁocﬂde

sequences coding for the light chain variable region V. and the hea\é}/ chain variable_regiqn Vt.( of the

P-selectin HuMabs HEFR'€0 | 3R) 2Bk fARRIL B RS hIFESR PEETR Bt FERA IR 166" B Total RNA
was preparedl from dnctes uint@7 dngbdidomancelimusgpthdiR jtsasy sy Mimilede @idgery. (Hybridoma
derivedd R'\tlA was uggd 33 ?ﬁar?plqé@afoe:ﬁaﬁllqtcs&gaaﬁk ﬁfégi&isxga;{&eﬁiwg@iﬁ&w&m&afﬁga@?h < an
according to a conventigna Q In n.oligo rnmer. 2" esis an
further 1gPCR ampli |§§f8ﬁsg¢$€)?m§?r%a ﬁ%gggfﬁg “é’l%f&?i\%gmﬁ%é %égéiggﬁ%%%}\lﬂ%vﬁ%ﬁievers light
and heavy chain privi&#&ecHih SITEER AR hd@ettinskcBirontesthitib rdrsRe SHRFSTIRBAYy chain
constant region andrrrspégifiolightaaddheayyrchaniprimers;tiespietivelydided PR plodugts were
cloned usingthe TQE’@ﬁ%ﬁtcmmgzm& HednyineaRNTiMslite frshnolagie soandip GRAESPE as a

plasmids using ECHRPREE SO GHPAIE] BIRaRy et LA DR R AV LSE O Bbdk 740 and
790 bp for Vi and \MetresRe@RIE8A18518%: rEMie sl At dembsrbNof R rsdbaioRBragimasitlvas
determined by doulpligastiabel GgqUENiNEP42 0400059 driterg QG, (Seh eliasdsomplirertr dyy, Madison,
Wisconsin) softwarg. packRge yqisies) 49.8anisechior senaiRidatap acessiRONDAA andiprotein
sequences were aligned using the GCG modul CLUSTALW. Sequencé alignments.were tabulated,
edited and £dlor-co (&g?ﬁ&%ﬁg”aﬁéﬁrgh? @%W%%%ﬁ?e%%f%&ﬁiﬂbsﬁaﬁ%k ession
plasmids for an antetPelsdibstieid d@H4-Revkabcf02A 60192h 287 tHeP28{dutin Hisvelb Infarnatibhdavy chain
encoding genes wekg5aRaIGLS!Y ASEBNEIediE;Tagmaa|ian, celkic Xpasinn. eelors«{QEL0 bp Thereby
the gene segments, encading e ANEE;SeIgEtn HUMAR IR SRR 4 (1993) 117-123; Chen, 7.,
et al,, EMBO J. 12 (1993) 821-830; Tuaillon, N., et al,, Immunol. 152 (1994)
20 2912-2920; Lonberg, N., et al, Nature 368 (1994) 856-859; Lonberg, N,
Handbook of Experimental Pharmacology 113 (1994) 49-101; Taylor, L., et al,,
Int. Immunol. 6 (1994) 579-591; Lonberg, N., and Huszar, D, Intern. Rev,
Immunel. 25 (1995} 65-93; Harding, F., and Lonberg, N., Ann. N. Acad. 5ci 764
(1995) 536-546; Fishwild, D.M., et al., Nat. Biotechnol. 14 (1996) 845-851, the
25 contents of all of which are hereby incorporated by reference in their entirety. See
further, US Patent Nos. 5,545,806; 5,569,825; 5,625,126; 5,633,425; 5,789,650;
5,877, 397; 5,661,016; 5,814,318; 5,874,299; 5,545,807; 5,770,429; WO 98/24884;
WO 94/25585; WO 93/1227; WO 92/22645; and W 92/03918.

100106] To generate fully human monoclonal antibodies to P-selectin, HuMab mice

30 can be immunized with a purified or enriched preparation of P-selectin antigen
and/or cells expressing P-selectin in accordance with the general method, as
described by Lonberg, N., et al., Nature 368 (1994) 856-859; Fishwild, D.M., et al.,

Nat. Biotechnol. 14 (1996) 845-851 and WO 98/24884. Preferably, the mice will

be 6-16 weeks of age upon the first immunization. For example, a purified or

35 enriched preparation of soluble P-selectin antigen (e.g. purified from P-selectin-
expressing cells) can be used to immunize the HuMab mice intraperitoneally. In



variable region (VL) and the human K-light chain constant region (CL) were 30joined as were gene
segments for the anti-P-selectin HuMab heavy chain variable - 47 - region (VH) and the human yl
-heavy chain constant region (CHI-Hinge-CH2- Cns). [001621 General information regarding the
nucleotide sequences of human light and heavy chains from which the codon usage can be deduced
is given in: Kabat, E. 5A., Wu, T. T., Perry, H. M., Gotfgsman, K. S., and Foeller, C. (1991) Sequences
of Proteins of Immunological Interest, Fifth Ed., NIH Publication No 91-3242. [00163] The transcription
unit of the anti-P-selectin HuMab K-light chain is composed of the following elements: The immediate
early enhancer and gromcter fhemitsunirtontOeyitgregaidiedion4Oighed pregamdiionc &f-BT including
a Kozak sequence, ﬁéézlwidigeﬁumgléesumlheaw@ﬁ%%hmgﬁmwmme@ignal
sequence intron, The clone _ti-g- electin HyMab variable light chain cDNA 1 rranges Xvith a
unique Bsml restriction rﬁsém;ag(?ée °§ﬁd %%'q aai‘b‘ﬁé’é égfﬁc%nsei’tgoaﬁaoén Sﬁ%qhnér?\}lc?i?res?r%ct?g)ﬁ site at the
3'end, The genomiCHEHIAHK-GEPE EBFHHbr AN NRRTERRY thasintherD rﬁ@&sg‘?glﬁ“éﬁﬂéncer
[Picard, D., ahd Schaffingeniy. fiS84sptatiiie:80%h80-BRiandr2f dlieed untarpimitonratiy Gloplin
K-polyadlenglatlon (h‘pﬁiy Aisional cSemeneEARLoA T I FRAHRIRY WPl anipigslectin
HuMab yl -heavy ¢ iﬁgazﬁgﬁggg%?mg e%%];) Ie!,o w&ngoeLeEQ?ﬁt%f 6) with antigen in incomplete

Freund's adjuvant. The immune response can be monitored over the course of

the immunization protocol with plasma samples being obtained by retroorbital

10 bleeds. The plasma can be screened by ELISA, and mice with sufficient titers of

anti-P-selectin human immunoglobulin can be used for immortalization of

corresponding B cells. Mice can be boosted intravenously with antigen 3 to 4 days

before sacrifice and removal of the spleen and lymph nodes. It is expected that 2-

3 fusions for each antigen may need to be performed. Several mice will be

15 immunized for each antigen. For example, a total of twelve HuMab mice of the

HCo7 and HCo12 strains can be immunized.

[00167] The HCo7 mice have a JKD disruption in their endogenous light chain
(kappa) genes (as described in Chen, ], et al., EMBO J. 12 (1993) 821-830), a
CMD disruption in their endogenous heavy chain genes (as described in Example
20 1 of WO 01/14424), a KCo5 human kappa light chain transgene (as described in
Fishwild, D.M., et al., Nat. Biotechnol. 14 (1996) 845-851), and a HCo7 human

heavy chain transgene {as described in US Patent No. 5,770,429).

[06108] The HCo12 mice have a JKD disruption in their endogenous light chain
(kappa) genes (as described in Chen, ], et al., EMBO J. 12 (1993) 821-830), a

25 CMD disruption in their endogenous heavy chain genes (as described in Example
1 of WO 01/14424), 2 KCo5 human kappa light chain transgene {as described in
Fishwild, D.M., et al,, Nat. Biotechnol. 14 {1996) 845-851), and a HCo12 human

heavy chain transgene {as described in Example 2 of WO 01/14424).The mouse
lymphocytes can be isolated and fused with a mouse myeloma cell line using PEG

30 based on standard protocols to generate hybridomas. The resulting hybridomas
are then screened for the production of antigen-specific antibodies. For example,

single cell suspensions of splenic and lymph node-derived lymphocytes from
immunized mice are fused to one-sixth the number of SP 2/0 nonsecreting mouse
myeloma cells (ATCC, CRL 1581) with 30% PEG. Cells are plated at



The immediate early enhancer and promoter from the human 25cytomegalovirus (HCMV), A
synthetic 5'-UT including a Kozak sequence, A modified murine immunoglobulin heavy chain signal
sequence including the signal sequence intron, The cloned anti-P-selectin HuMab variable heavy
chain cDNA 30arranged with a unique Bsml restriction site at the 5' and a splice donor site and a
unique Nod restriction site at the 3' end, - 48 - The ggnomic human yl -heavy gene constant region,
including the mouse Ig u-enhancer [Neuberger, M. S. (1983) Embo J 2, 13731378], a The
human yl-immunoglobulin polyadenylation ("poly A") signal 5sequence. [001651 Functional elements
of the anti-P-selectiapiuiibatelight cHainiarfthy ethvy chizimatprebsiofotimsedidy. Besitéthe

anti-P-selectin HuMgh:la- tighichain arykeheaweghain expression cassette these plasmids contain A
hygromycin resistance gene 10 An origin of replication, oriP, of Epstein-Barr virus (EBV) An origin of

replication from the vector pUC18 which allows replication of this plasmid in E. coli, and A
8-lactamase gerl8UAAHHravvidralawidlicine rduriameentl b dit 8o nos JetmarrasiPersiestimplasinids
for an anti-P-selectimigcddiuMghi bnd 01 66 tibddiantBRes elaetisivishipddyah g pthiotypa,expression

plasmid wasgderived, iaanihe AniiFRaelacy Z4:Pea vy %ﬂnmﬁﬁﬁm% 94@1%@1‘% Ryvi&RiAcig the

human genomic yl -constgnt region and yl-immunaglohulin polyadepylatio oly A) signal sequence
by the uman genchif- SIS Eg GREUAG A PSR, DTS A8 P4 Boquence.
20 1001671 For thempreesidraotibediss-sendetipubeimmad K-Irgsh eristy the ke dibygnressioh plasmids
were used as descrp@kfaigode{see hba\@)tured in vitro to produce antibody in tissue culture

medium for characterization.

10 {00118] Because CDR sequences are responsible for antibody-antigen interactions, it
is possible to express recombinant antibodies according to the invention by
constructing expression vectors that include the CDR sequences according to the
invention onto framework sequences from a different human antibody (see, e.g.,
Riechmann, L., et al.,, Nature 332 (1998) 323-327; Jones, P., et al.,, Nature 321

15 (1986) 522-525; and Queen, C., et al, Proc. Natl. Acad. See. US.A. 86
(1989)10029-10033). Such framework sequences can be obtained from public
DNA databases that include germline human antibody gene sequences. These
germline sequences will differ from mature antibody gene sequences because they
will not include completely assembled variable genes, which are formed by V(D)]

20 joining during B cell maturation. Germline gene sequences will also differ from
the sequences of a high affinity secondary repertoire antibody at individual evenly

across the variable region.

{00111} The invention further comprises the use of an antibody according to the
invention for the diagnosis of P-selectin in vitro, preferably by an immunological
25 assay determining the binding between P-selectin of a sample and the antibody

according to the invention.

[00112] In another aspect, the present invention provides a composition, e.g. a
pharmaceutical composition, containing one or a combination of human
monoclonal antibodies, or the antigen-binding portion thereof, of the present

30 invention, formulated together with a pharmaceutically acceptable carrier. More
specifically, the composition is a pharmaceutical or a diagnostic composition and
even more specifically the pharmaceutical composition comprises an antibody as
defined above and at least one pharmaceutically acceptable excipient.



Construction of expression plasmids for mutant (variant) anti-P-selectin IgG and IgG4 1001681
Expression plasmids encoding mutant anti-P-selectinand y4-heavy 25chains were created by
site-directed mutagenesis of the wild type expression plasmids using the QuickChangeTM
Site-Directed mutagenesis Kit (Stratagene). - 49 - Gall, W. E., Gottlieb, P. D., Rutishauser, U., and
Waxdal, M. J. (1969) Proc Nat! Acad Sci US A 63, 78385; Kabat, E. A., Wu, T. T., Perry, H. M.,
Gottesman, K. S., and Foeller, C. (1991) Sequences of Proteins of Immunological Interest, Fifth Ed.,

NIH Publication @g}f{’% SE,42 TABLEil Isot e Abbr vjation Mutatl ns Desbcrlpgm nly tGl gGIvI
PVA-236; GLPS S UBRS D *"L’é’ﬁi\? HRPRAMA akc’ can be adminisrere
combination therapy, i.e, cornbmed with other agents. For example, the
combination therapy can include a composition of the present invention with at
least one agent useful in the prophylaxis or treatment a disease associated with
5 critical limb ischemia {CLI/PAOD) or other conventional therapy.

{80114} As used herein, "pharmaceutically acceptable carrier” includes any and all
solvents, dispersion media, coatings, antibacterial and antifungal agents, isotonic
and absorption delaying agents, and the like that are physiologically compatible.
Preferably, the carrier is suitable for intravenous, intramuscular, subcutaneous,

10 parenteral, spinal or epidermal administration (e.g. by injection or infusion).

[00115] A "pharmaceutically acceptable salt” refers to a salt that retains the desired
biological activity of the antibody and does not impart any undesired
toxicological effects (see e.g. Berge, S.M., et al,, J. Pharm. Sci. 66 (1977) 1-19).
Such salts are included in the invention. Examples of such salts include acid

15 addition salts and base addition salts. Acid addition salts include those derived
from nontoxic inorganic acids, such as hydrochloric salts.

[00116] A composition of the present invention can be administered by a variety of
methods known in the art. As will be appreciated by the skilled artisan, the route
and/or mode of administration will vary depending upon the desired results.

20 [066117] To administer a compound of the invention by certain routes of
administration, it may be necessary to coat the compound with, or co- administer
the compound with, a material to prevent its inactivation. For example, the
compound may be administered to a subject in an appropriate carrier, for
example, liposomes, or a diluent. Pharmaceutically acceptable diluents include

25 saline and aqueous buffer solutions.

[00118] Pharmaceutically acceptable excipients or carriers include sterile aqueous
solutions or dispersions and sterile powders for the extemporaneous preparation
of sterile injectable solutions or dispersion. The use of such media and agents for

" pharmaceutically active substances is known in the art.

30  [00119] The phrases "parenteral administration™ and "administered parenterally” as
used herein means modes of administration other than enteral and topical



G236; A327G; A330S; P33 1S SEQ IDNO:25 The amino acid sequence Glu233Leu234Leu235Gly238
of the human 71- heavy chain is replaced by the amino acid sequence Pro233Val234A1a235 of the
human y2-heavy chain. The amino acid sequence Ala327Leu328Pro329Ala330Pro331 of the human
yl-heavy chain is replaced by the amino acid sequence G1y327Leu328Pro329Ser330Ser331 of the
human y4-heavy chain IgG1 IgGly2 L234A; L235A SEQ IDNO:26 The amino acid sequence
Leu234Leu235 of the human yl-heavy chain is replaced by the amino acid sequence Ala234Aia235

lgG4 1gG4v1 S228P; L235E SEQ IDNO;28 L . . .
administration, usually by injection, and includes, without limitation,

intravenous, intramuscular, intraarterial, intrathecal, intracapsular, intraorbital,
intracardiac, intradermal, intraperitoneal, transtracheal, subcutaneous,
subcuticular, intraarticular, subcapsular, subarachnoid, intraspinal, epidural and

5 intrasternal injection and infusion.

[00120} These compositions may also contain excipients or adjuvants such as
preservatives, wetting agents, emulsifying agents and dispersing agents.
Prevention of presence of microorganisms may be ensured both by sterilization
procedures, supra, and by the inclusion of various antibacterial and antifungal

10 agents, for example, paraben, chlorobutanol, phenol, sorbic acid, and the like. It
may also be desirable to include isotonic agents, such as sugars, sodium chloride,
and the like into the compositions. In addition, prolonged absorption of the
injectable pharmaceutical form may be brought about by the inclusion of agents
which delay absorption such as aluminum monostearate and gelatin.

[00121] Regardless of the route of administration selected, the compounds of the
present invention, which may be used in a suitable hydrated form, and/or the

1

LR

pharmaceutical compositions of the present invention, are formulated into
pharmaceutically acceptable dosage forms by conventional methods known to
those of skill in the art.

20 [00122] Actual dosage levels of the active ingredients in the pharmaceutical
compositions of the present invention may be varied so as to obtain an amount of
the active ingredient which is effective to achieve the desired therapeutic response
for a particular patient, composition, and mode of administration, without being
toxic to the patient. The selected dosage level will depend upon a variety of

25 pharmacokinetic factors including the activity of the particular compositions of
the present invention employed, or the ester, salt or amide thereof, the route of
administration, the time of administration, the rate of excretion of the particular
compound being employed, the duration of the treatment, other drugs,
compounds and/or materials used in combination with the particular

30 compositions employed, the age, sex, weight, condition, general health and prior
medical history of the patient being treated, and like factors well known in the
medical arts. A typical weekly dosage might range from about 0.1 mg/kg to about
20 mg/kg or more, depending on the factors mentioned above.



Ser228 of the human y4-heavy chain is replaced by Pro228 and Leu235 of the human y4-heavy chain
is replaced by G1u235 - 50 - Production of recombinant anti P-selectin HuMabs 1001701
Recombinant HuMabs were generated by transient transfection of adherent HEK293-EBNA cells
(ATTC # CRL-10852) cultivated in DMEM (Gibco) supplemented with 10 % ultra-low IgG FCS (Gibco),
2mM Glutamine (Gibco), 5 1% v/v nonessential amingacids (Gibco) and 250 pg/m1 G418 (Roche).
For transfection Fugenem 6 (Roche) Transfection Reagent was used in a ratio of reagent (ul) to DNA
(Mg) ranging from 3:1 to 6:1. Immunoglobulin light and heavy chains were expressed from two

different plasmid@&iaAl Thmmesitcarmyst bhmie WA L e e R bR MTRGHNE™ to 2:1.
HuMab containing 19celiwriivle Isuppingtarits sddiednatvestie atidayadrier Tiraheraransfeniion.

Supernatants were si@redplia% Solitl D WliGaiop.$90IL Larpr! Aalnsnatinniragidiag the
recombinant express?n.of. umlanagentﬁlgodgi in g% ﬂgﬁiﬁég\%g |vena§1:a Melgusrge g-é’oli?l(:k’ H.,
Kulangara, A., Chafél aPo‘ll, _’plgr?*ee it nl% i urm, F. M. (@O‘iﬂs iotechnol Bioeng 75, 197- 15203.
Determination of the affinity of anti-P-selectin HuMabs [00172] Equipment: Instrument: BIACORE(r)
2000 Chip: GM5 @G 4} phoperafiuidircanplingriiffaitetd Sofiximde, NgGiky, @tdadn g 3Gci08d 731 For

affinity measuremenpfs gahbik.antpuman Fey-antiberias{Rianava)fevebeesigriplarny gine
coupling to the chip surface forgpres:[ntatlon of the antibo a.%alnst. P-selectin. Agpromm tely 400 RU
of anti P-selectin arﬂfﬁcﬁ%égr 340 bre DY BESohBIFERTE Slé%ﬁ’ﬁc% D E0RE M Wad R dded in
various concentratiera@twesan. solyatoheisoorhishmras it a5 sastimy): Posktedtininfddtodgor 120

seconds; dissociatign wasdnpasiiies Dynyashinguheehin sdrtacksitibiifionfesitBdsenonds. The
affinity data, for different P-selecti ihqdi ' LS ' jon.Software the
Kinetic dat:l \;g\/)ere fi??égulﬁ é%%a‘?iﬁt ﬂiﬂ%@h@g Eﬁ%%%gﬁggséﬁé%@? e%%i?%gﬁ%%%gé%%% d 1%%noclonal
antibody. - 51 - for example, aluminum monostearate or gelatin.

[00125] The invention comprises a method for the treatment of a patient in need of
therapy, characterized by administering to the patient a therapeutically effective
amount of an antibody which binds P-selectin, contains a Fc part derived from

15 human origin and does not bind complement factor Clq.

[00126] The invention comprises the use of an antibody which binds P-selectin,
contains a Fc part derived from human origin and does not bind complement

factor Clq for therapy.

[60127] The invention comprises the use of an antibody which binds P-selectin,
20 contains a Fc part derived from human origin and does not bind complement
factor Clq for the preparation of a medicament for the prophylaxis and treatment

of inflammatory and thrombotic disorders.

[60128] The invention comprises the use of an antibody which binds P-selectin,
contains a Fc part derived from human origin and does not bind complement
25 factor Clq for the treatment of PAOD and CLI.

[00129] The present invention thus provides an antibody binding to P-selectin, not
binding to complement factor Clq, containing an Fc part derived from human
origin, and beir;g characterized in that said antibody is an antibody of human
subclass IgG1, containing at least one mutation in L234, L235, D270, N297, E318,

30 K320, K322, P331 and/or P329 or is an antibody of human subclass IgG4 wherein
$228 s replaced by P and L235 is replaced by E. In one embodiment the antibody



TABLE 2 Affinity data measured by SPR (BLACORE(r) 2000) Antibody HuMab Ica (1/Ms) kd (1/s) ICA
(1/M) ICD (M) 001 6.08 x 105 4.19 x 10-4 1.45 x 109 6.89 x 1.0-10 002 8.10 x 105 2.13x 10-3 3.81 x
109 2.63 x 10-9 003 6,60 x 105 2.91 x 10-4 2.27 x 109

-37-

is a human antibody. In another embodiment the antibody is a humanized

antibody.

{00130] In one embodiment the present invention provides an antibody binding to
P-selectin, not binding to complement factor Clq, containing an Fc part derived

5 from human origin, and being characterized in that said antibody is an antibody
of human subclass IgG1, containing at least one mutation in L234, L235, D270,

N297, E318, K320, K322, P331 and/or P329 or is an antibody of human subclass

IgG4 wherein 5228 is replaced by P and L235 is replaced by E, wherein non-
binding of the antibody to complement factor Clq refers to an ELISA assay

10 measurement wherein the maximal binding (Bmax) of Clq to the antibody at a
concentration of 10 pg/ml of the antibody is £ 30% of Bmax of the antibody LC
1004-002 of cell line hu-Mab<P-selectin>LC 1004-002 (DSM ACC2641). In
another embodiment the maximal binding is £ 20% of Bmax of the antibody LC
1004-002 of cell line hu-Mab<P-selectin>LC 1004-002 {DSM ACC2641).

15 [66131] In one embodiment the present invention provides an antibody binding to
P-selectin, not binding to complement factor Clq, containing an Fc part derived
from human origin, and being characterized in that said antibody is an antibody
of human subclass IgGl, containing at least one mutation in L234, L235, D270,
N297, E318, K320, K322, P331 and/or P329 or is an antibody of human subclass

20 IgG4 wherein 5228 is replaced by P and L235 is replaced by E, wherein the
antibody binds to P-selectin with a Kp value of less than 10®° M in 2 BIAcore

assay. In another embodiment the Kp range is 10 ' to 10° M.

100132] In one embodiment the present invention provides an antibody binding to
P-selectin, not binding to complement factor Clq, containing an Fc part derived

25 from human origin, and being characterized in that said antibody is an antibody
of human subclass IgGl, containing at least one mutation in L234, L235, D270,

N297, E318, K320, K322, P331 and/or P329 or is an antibody of human subclass

IgG4 wherein 5228 is replaced by P and 1235 is replaced by E, wherein the
antibody binds at least 1000 fold more specifically to P-selectin than to E- and/or

30 L-selectin as measured —by EC50 values in an ELISA assay, wherein P- and E-

and/or L-selectin are coated onto the microtiter plate. In another embodiment

the EC50 values on E- and L-selectin transfectants are above 100 pg/ml.



4.41 x 1040 005 8,42 x 105 2.89 x 10-4 2.91 x 109 3.43 x 10-1 011 1.77 x 106 2.38 x 10-3 7.44 x 108
1.34 x10-9 012 1.08 x 106 1.25 x 10-4 8.65 x 109 1.16 x 10-10 013 1.46 x 106 2.02 x 10'4 7.22 x 109
1.39 x 10-10 017

-38-

[00133] In one embodiment the present invention provides an antibody binding to
P-selectin, not binding to complement factor Clq, containing an Fc part derived
from human origin, and being characterized in that said antibody is an antibody
of human subclass IgG1, containing at least one mutation in L1234, L235, D270,

5 N297, E318, K320, K322, P331 and/or P329 or is an antibody of human subclass
TgG4 wherein $228 is replaced by P and L235 is replaced by E, wherein the
antibody inhibits the adhesion of leukocyte-like HLA0 cells to purified P-selectin

with an IC50 value of no more than I pg/ml. In another embodiment the 1C50

value is in the range of 0.08 to 0.5 pg/ml. In still another embodiment the 1C50

10 value is in the range of 0.08 t0 0.11 pg/ml

[08134] In one embodiment the present invention provides an antibody binding to
P-selectin, not binding to complement factor Clq, containing an Fc part derived
from human origin, and being characterized in that said antibody is an antibody
of human subclass {gG1, containing at least one mutation in 1234, 1235, D270,

15 N297, E318, X320, K322, P331 and/or P329 or is an antibody of human subclass
IgG4 wherein 5228 is replaced by P and L235 is replaced by E, wherein
{a) the adhesion of leukocyte-like HL60 cells to activated platelets is inhibited

with an IC50 value of 0.05 to 0.3 pg/mi;
(b) the antibody inhibits the interaction of leukocytes with a monolayer of
Z0 platelets by more than 70%; '
(¢) the antibody inhibits the adhesion of leukocytes to activated endotheliai
cells in a human flow system in the range of 60 to 90% at a concentration of 3
pg/mb
(d) the antibody does not bind the C3 protein;
25 (e) the antibody does not elicit complement-dependent cytotoxicity (CDC);
(f) the antibody does not bind to Fey receptors on NK effector cells; or
(g) the antibody does not elicit antibody-dependent cellular cytotoxicity
(ADCC).

[60135] In one embodiment the present inventien provides an antibody binding to
30 P-selectin characterized in that the variable heavy chain amino acid sequence
CDR3 of said antibody is selected from the group consisting of the heavy chain

CDR3 sequences SEQ ID NO: 38, 39, 40, 41 or 42.



7.79 x 105 1.39 x 10-55.59 x 109 1.79 x 10-11 Inhibitory activity of the P-selectin antibodies in a
cell-based adhesion and rosetting assay Materials and Methods: 5 1001741 Cell adhesion assay: In
the adhesion assay the effect of the HuMabs on the adhesion of leukocyte-like 1-1L60 cells (ATCC
CCL 240) to P-selectin coated onto microtiter plates was evaluated The HL60 cells were labelled with
BCECF-AM (2', 7'-bis-(2-carboxyethyl)-5-(and-6)-carbgxyfluorescein acetoxymethyl ester; Cat.no
216254, Calbiochem). Full-length purified P-selectin (purification 10 procedure s. above) at a
concentration of /m1 in buffer cqontaining 150 mM.NaCl, 1mM CaCl2, 1m C12, 20 mM Tris
(o 7.4 plus 0 RO S O B B e At R TSt e
Maxisorp F96). ThePestieqtinthecoransisineg eabiiadeniite e disbyeanderttionsdeiightosaining 3.5%

bovine serum alburgit (RezEdUkathfQrHeh 3t SORM AR RREM WS Frsks KB SeWigliz dyerpRIeincubated

with 50 pi of different djlytio e P; iIn HuMabs ar reference mouse P-select] ibodies
(WAPS 12, respoutiR T 25 Tl b B A FOES (RS b SURe B e e
containing 1% BSAN&s2@9niftutts 32RO hbdalgeitiagteil B0mells GOul, 7000 gaif3REINvere added
an?] f;ltl)owe/d tlo k}irrl]drﬁ@rsfl@scrﬁm,f asRek, Iz{v,smsmig@ae&&gdégm e %ﬂ@ﬁg ﬁ@ﬂaeﬁ%%%gusged
wit ug/mlo | nytes prior to t ition to the wells in order to bjock Pc
receptors. After re \fﬁ%g%%é %Jhéguqnqd #L@'(ﬁ%%ff%%ﬁggééia%‘é Wadsislrdan %naﬁ {ife eac
above-mentioned boffer), the adherent cells were lysed with 120 pl NP-40 (Fluka; 1% in H20). 100 5 ul
of the supernates were transferred to plates to measure the respective fluorescence at an excitation
\/Evlavel)enlgct)g 0; g]ﬁgym]am @%@W@rﬁi@&&%feé%tﬂm tps@agxafltaﬁwﬁfe%ﬁn ?0$R§§;r9me§[ﬁlb§c§0? (Perkin

mer). osetting assay: To evaluate the gffect,of. the antibodi n the interagtion o
activated pilletets B LI b RS ALE-AEC Ml AT FERSA L Ro8 1 G
combination with déuBR culdrCPRIuoHMEDRR laisatyisizod ey SR 16 HOBI430488 4082 (£996) was
(1592) They were s e T e e el o

.They were activated wi rombin (fi nc ml) for 5 mm a elled with a

FITC-conjugated aftfi4dn? nf’ééﬁwamw%%%@{% ClEAAPSPRRITHER 979884 (1902)). 15
Then 1.4-2x106 platelets within 70 ul of tyrode solution were incubated with different dilutions of
HuMabs (100 p{@pi38hdrdaskdoredtbatimanRTthe0 ptesér | davestimuspenditas (iantyrodibediution)

adjusted to;20x106/mtmasRddgd dhie EhS0aels yyetsdabaledibyiincshationwith 204 ofa PE
(phycoerythrin)- conjugated anti-h E%an CD45 Ab (Code Nf" t5 5483, Pharmingen). After having 20

incubated the labelEFHREE AAREHIR AR PIiRErERIAFITHS SR8 AR S SR nperature in
FAGS tubes (Becton Ditkihsbghttheiormedticie dbmike ddggrehntesiop roséttesmas aRAlyikd by

measuring both platelet aRghH LB eRllHRANKBLIH AR IERNESIING-A fA Gy 5N (Bagien;Dickinson).
Forward and side scat& r, as well as green,ag,flT ) and re (PEg signals were acquired’b logarithmic
25 amplification with e iitﬁ?&r‘g a%@f@nﬁ’tﬂ 8T et it RAGSIeREI T8 3ERFITC) and
570 nm (PEY, respectivelyNEi2erdnie boampehsaticmisbisdosediclebndey SEETaNNOaslap. HL60 cells
were identified on the pasig.qforuaie 3ad.NieReRIR T ARIAG P AR HeRlified A5ELHE9 cells was

performed to exclude sw:/%e p ate?g'ets. Five thousand HL60 cell-gated events were measured for each

30 sample. A sample in wiich ABAIEERFATES A TABIR dochirdaineddE iRt MikEd with HL60
cells in the presence of EBE AgiOchuimodzd}hiadarsent tdefetd bgreshotchoid drqigrerrSHqDIESCENnce

scale. The percentage of kib60,68lls ApaNs Eﬁ%i%%%ﬁ@%%ﬁﬂ&ﬁ?ﬁ@ﬁ%éﬁ%ﬁ?ﬁ??%%@ HLEO cell

binding platelets. The shift of the platelet marker flugrescence towards Iower fluorescence values
reflects the*35reductioff ofthHERGIRLR SPHTEFogYa st by amipperdursmisnes 88RHAg

NO:9 and the heavy chain variable domain defined by SEQ 1D NO:10;
f} the light chain variable domain defined by amino acid sequence SEQ ID
NO:11 and the heavy chain variable domain defined by SEQ ID NO:12;
g) the light chain variable domain defined by amino acid sequence SEQ ID
30 NO:13 and the heavy chain variable domain defined by SEQ ID NO:14;
h) the light chain variable domain defined by amino acid sequence SEQ ID
NO:15 and the heavy chain variable domain defined by SEQ ID NO:16;
i) the light chain variable domain defined by amino acid sequence SEQ 1D
NO:17 and the heavy chain variable domain defined by SEQ ID NO:18;



- 53 - platelets in favor of an increase of the number of mixed aggregates with a low number of
adhering platelets. Results: [001761 In the HL60 cell adhesion assay the P-selectin antibodies
inhibited the 5 adhesion of the HL60 cells to purified P-selectin with IC50 values in the range of 0.08 -
0.5 ug/ml, Although the mutations were introduced in the Pc portion of the antibody, both the 1gG4 and
IgG1 variants of HuMabs were more potent than the garent antibody with 1IC50 values of 0.08 - 0.11
ug/m1 as illustrated in Fig.l. When preincubating the HL60 cells with human IgGl, the potency of the
palrent 10dn0n-mutateg am@ﬂgﬁﬁ%ﬁals@rime?&ﬁaiwiaam@bsalahﬁﬁ@héld‘@rl]&qa@mtimme 100 i
value, as demonstrated f ab 002 in Fig.l, This finding suggests.that the incr gfficacy of the
mutants in the adhesion gggéégls&%?irﬁgrhﬁa 0] ‘éagﬁr#n%s%%q%éﬁﬁengéégs%?mﬁse ] I%O cells to
P-selectin via the Pc portiamdof the antibody to the Fcy receptors. 15 [00177] In the rosetting assay

evi'slluatir;g ﬁhe adhesi% 0&!@%@@@};%@@&@%@@%@&3@&3@5@5&9@ Bnmgeﬁia ieqld:RQ cells 1ttlee ICEO
values of the HuMabs were eyen those, of the adhesion as t Aqumber o
P-selectin réceptors in thiisgé\ézyﬁ%%ﬁwbﬁﬁvﬁgf%% Hre %lr%g%ee%\%g%#agﬁ%%ag .2 jig/ml). The
efficacy of the F{Gﬂﬁ%ﬂ_i‘s @ﬁdh@b@@hﬁ@ﬁt_/ﬁﬂd pltv&_adm fendgito k;edmd@agednaboﬁ@ bimh’q%r&d_ to the
non-mutated pareny anibagl,(5is 2 By eNeyRAHan.af MedER0 celsaihdae hand aGh arir to he

incubation with the acfivated platelets did not significantly affect the inhibifory activity of bath the
mutants and the pdfeft BREEER GRIBAANS BY S BrERTSAdB SR it e r’é@@pa@?ﬂﬁ?éﬂiated
binding in the rosetiifguassay:dslaanig@iedondhegdindsion assayt 2@ dsd-1e6RNAG, GI2FE P-selectin
%{l@'gmmﬁ; Qe NG crpspeactivity of

antibodies yyith P- inr. ' ies [O gKS%, g
the P-selectin HuMabs W%é%g%ay@%%gg’eh%ﬁasur%} @ %ﬁe inding of the HuMabs to activated
platelets from rat afgfdywTsiB gt isrieelrcrdnbyYFA @ad iy <t Eantpehst (&I EmHiiteHy &ivity in the
rosetting assay evahiasiogytheaghasieheol R RNEDRI0MAI AR BOpyhiedetd tatdlGthcelrif00179] To
measure the binding Sfufie iuiats faactivaled 2L andepnamolegiapisiss, ahepra! and
cynomologus plate et were prepare _S|m|Yolr to preparing’washed Ruman platelets (s. above). They
were activated witfiRReheih CORB reginms @fitbe ham pharsvaniabla drmtin drbrerb by WERS HRcubated
with differepy dilutione.af thesHotahe LI Eae Ferainibo By Teodijaistindia ¢igttbrabiuddalabléhe platelets
were fixed with PFA 2%.at for 15 min. Samples were ith. Jyrode,buffer. an uspended
in 300 ml Tyrode. REBiN w‘%no the HUMabab Was detecte (\?v%r\?gda Taefgg}ﬁfué%g% g}éﬁ)z
fragment of rabbit amtialadamegciefaeeby SERIGEE hico). As a control antibody inhibiting rat
P-selectin a rabbit anti-human polyclonal anti-P-selectin antibody (Code No. 09361A, Pharmingen)
was used. 0018@hTa[ersneathebhibitonygiiestaf theftieelectinddiddabsibviyebtadiitng 10 assay,
washed rat and cynomologus platelets were prepared as, described above for latelets. The
rosetting assay Wa?s)“ré)%%pt(grrr’lél((?t é%sfgéﬁrﬁgai ce(fs c?zgs)néﬁ geia tgr? %&a%’%%’%@s@%#%%qgielﬁ%eg of the
cynomologifs pIatefélglthéiFW@é@Fﬂu@%@gtﬁﬁﬂt%#%ﬁ@F}Hb Hatipdyrpibadrinan aatbogfiereas the
rat platelets were lapglad it TECGeujigaieg mduse andivaliidaliantibady26500aMp.
15554952, Pharmi ) : e of the,Rsselectin specifig antibodies of the invention
ﬁ%g% ﬁ%@gﬁgxggﬁ% anJ/mepﬁ’zg Or 1$-4h ‘B%%ﬁgé ?rk;i_?Seé?faE g

which inhibit huma ons was shown to bin selectin or to inhibit the

formation of mixedlaggrebenes edtkistienjastddiantetd g 1apleceddrsE.dehskan for some examples
in Fig.3a. However, the frseladivugdridans binkda and inhikd eyRomologs 1i-skieBUnp4rig.3b).

25 causing non-binding to complement factor Clg;

(b) the human heavy chain constant region comprises the amino acid sequence

independently selected from the group consisting of SEQ ID NO: 25, SEQ ID

NQO:26 and 28;

{¢) the antibody comprises a x-light chain constant region as defined by SEQ
30 ID NO:23;

(d) the antibody comprises at least one amino acid mutation causing non-~

binding to complement Clg;
{e) the antibody comprises a heavy chain constant region selected from the

group consisting of IgG1vl, IgG1v2 and IgG4vl; or



Selectivity of the P-selectin antibodies vs E- and L-selectin [00182] Materials and Methods: The
selectivity of the P-selectin HuMabs vs E- and L-selectin was determined in a cell-free ELISA
measuring the binding of the antibodies to recombinant E- and L-selectin (ADP1 and ADP2, R&D
Systems) 25 and a cell-based ELISA measuring the binding of the antibodies to E-selectinCHO
transfectants and L-selectin-300.19 transfectants (traastectants were generated as described in Goetz
et al., J Cell Biol 137:509 (1997); Ley et al., Blood 82:1632 (1993)). [00183] In the cell-free ELISA

recombinant P-, E-, o@ﬁ@gﬁﬂg sm@t@igﬁ%pgs g,ggémjfrggtg%f@r containing 150 mM Nacl,
1mM CaCl2, 1ImM MgC12, 20 mM Tris (pH 7.4) plus 0.0005% Tx100 was coated overnight at 4C to 96

well plates (Nunc_Immunoplate Maxisorp F96). Thereafter, the, wells were blocked, with the, - 55 -
above-mentionet Biifer ﬁ%’é?nﬁ@%@éﬁeﬁ&ﬁ%‘@ BLRHN JFBWW?BgﬂY‘éﬁ?kﬁyf&uﬁ'\ﬁa? Frhe wells

were preincubated w’nﬂﬁiﬁd}plcéﬂfauﬁﬂ@maddﬂuﬂi@nit e the Peelector Hulvkatis:drareibodpceridise P-,

E-selectin antibody {BRA26]B& oy sieMabanG aoathyselectinantinpdy (HE7281R&R Sysiems) in
the above- 5 mentioned buffer containing 1% BSA overnight at RT. The mdma{of the HuMabs was

detected by dsing a™Bfi Eorn Metesdn g8 Rl ASF m 2SR PLB DA E it RYREERTFARFS 1:1000) or
for the control antibediescthedcorresphadingrbiotinyhted hntkamtesecortanigost thG aitiisrdi

incubation, the wells were washed (3 times) with the abqve-m tiw : .1 mlLof, 10
streptz;lvidin-biotinyI%‘t’énop 6%?%)??:?&1%15&%]&%&%))? urﬁ%?%ﬁér%‘?%ﬁﬁayo ; %&t@%%g i%“;zé Fr%entioned
buffer containing 0.4 B SAairmscrdded feride oisEThiDNeiRIVase 1Bei Wwashedhahd ddstahiof
peroxidase substrate solution taining ABTS (2.2'-azino-di-(3-ethylbenzthiazqline sulfopate,
Boehringer, Mannhé?ﬁ%?%a%a%%{;an@{%gfse rsl,’t-%c(’; 1§:§ u?t%}?: inr% 4 m%/l %@%eé%lYB%%#zgﬁeand 20 ml
15 0.1M Nalfcetat sel9%eN 4r42P the) sThp recsisingyas tohisbd Bitdedionht 1004B04sIR$BO pi of 0.1
M citrate and 0.01%, Nebkko] hengolarseaciinnyyag athos 405 nimsh@01a4addsuthe goli-brged ELISA
P- and E-selectin-CHOQ-transfectants, after d Eﬁ lls with cell-dissociation solution (Sigma
C5914), were seedé};(k‘%ifbgﬁ“tsoeggé %élfgéﬁgi\z %%lage}gc(cz?’é icrowell F96 Nunc 167008) adjusted to
100,000 cells/well and cultivated in respective media overnight at 37C (medium for P-

CHO-transfectaf@81 21 ENs +ofpoprrdestaod tha heurusiHenpreviiths e oohodhnssagidnibein 100

ug/m1; medium for Eseiginstranniesiants: Ftddipkd fod ) k& Hoh 2 MM GitarnBikaRenicillin 100
U/ml /Streptomycin %ggeo 5 ug/ml + 0.1% Fungizone + 100 ug/m1 Neomycin). After removal of the

media and i)?’ockingt ells with A-T buffer (150 mM NaC1, 1mM CaC12, 1mM MgC12, 20 mM Tris
(pH 7.4)) containing 3% TopBlock (Code No. TB232010; Juro) for 1h, 50 ul of different dilutions of the
P-selectin HuMabgias[clfaechbiiewnoysenhpind-Haedeetneantibodlys (s sabalvigirethesghoviiadentioned

buffer containing 1%, 30 TigpRlackandif:1% Azideware-adaeshanst ineuhaied (oreRdRiR ALRT. After
washing the wells (4 times), the bound ag]tlbo es Weée det%gt d’usnééqﬂthe. same si)eps%dsgmentloned

above for the cell-frieStE AR PpE1EH oS thé L ‘Tésé?lﬂ Fl@o_c_ §a§1r%n‘§l5§5 st Eéfts, the
cell-based ELISA fohnprdsaduesvetifodisdhey bisnagittdronsdkeirrBod 4y tramstsdtants into 35wells
of 96 well polystyrene filter plates (Corning 3510). Using the filter plates - 56 - blocking and incubation

solutions were L@?%ﬁdﬂ‘:ﬁlﬁmcmﬂ% gé%#ggé%?ﬁslgottom of the plates, but otherwise the protocol

was similar to that using P- and E-selectin . As controls non-transfected CHO and 300.19
Lseloctn. They bodhd (9P QEleoi HEAYENb Uit Bt 60 SR L Eng b BB D8 fgimi,
preferably in the raf§& 8PG¥0X20 0.04L[igMnU Ferepshbie, FOHdltadoes bnoE Helehin0#00tells and
L-selectin-300.19 wgyg giegidy-aboveSQin/miz prafecably, ahovndfdheinek HuMab S had highest
selectivity with a selectivity . . .
SEQID'NO:4 LC 1004-002 heavy chain, variable domain of HuMab 002
25 SEQID NO:5 L.C 1004-003 light chain, variable domain of HuMab 003
SEQID NO:6 LC 1004-003 heavy chain, variable domain of HuMab 003
SEQ ID N7 LC 1004-004 light chain (I}, variable domain of HuMab 004 (I)
SEQ ID NO:8 LC 1004-004 heavy chain (I}, variable domain of HuMab 004 (I}
SEQIDNQO:9 LC 1004-004 light chain (II), variable domain of HuMab 004 (II)
30 SEQID NO:10  LC 1004-004 heavy chain (II), variable domain of HuMab 004 (11}
SEQID NO:11  Light chain, variable domain of HuMab 005



10 factor vs E- and L-selectin of more than 4,000 fold in the cell-based ELISA. Furthermore HuMab
002 does not bind to E- and L-selectin transfectants above baseline levels up to a concentration of 100
pg/ml. The selectivity of the Pc variants IgG4v1 and IgGlvl of HuMab 002 is similar to that of the parent
HuMab 002 (Fig 4a-c). 15Ex vivo inhibitory activity of P-selectin antibodies in a fully human blood flow
system Effect of P-selectin HuMabs on leukocyte adBesion to a platelet monolayer Materials and
Methods: 100187] To address the effect of the P-selectin antibodies on the recruitment of 70
leukocytes to sitesgﬁQ@gsgbf,\@I inj}&@y@nﬂ@}g@ﬁgﬁmamﬁﬁ&ﬂ}mmblm flow system which allows
the measurement i ionaf human leukeeytes with lets at different shear rates
was used essentia%%igg%ggéh ed (I(éﬁ”%hﬁ’](% &r e 13%? 30 i@&%@g&f@%@m a parallel plate
perfusion device hGRARBVMNOIE bloodesravreirorsriabladrseaiel Naabrd hédithy donor was 25
perfused over a colfpgamaudace simpatngarinibrdaealtet-iegselomaliiiCollagen-coated
coverslips were prepar described (Kirchhofer et al., Blood 89:1270,(1994)). They were positioned
in three parallel plgg%z%l@qfézha?nfﬁe s&?@ﬂ%ﬁ% eeA?nnéaalguorfj-rgﬂér%%P %I]loféﬁ:nt shear rates (65/s and
280/s) different dint€RsIBhY Sfigerfusigh ekrarietishirdenaiecehhafab BIHbHWas perfused over the 30
collagen-coated gg@ﬁ@liﬂ@g{ga const laoek Hamtaf dmimisr witehnvas cangrolled by individual

roller pumps positi istal 1q th rrusion devijce. Immediatel rawing the blood from the
vein and separatinggtﬁcejt%l%tﬁi{i to ﬁﬁflgﬁé%g 1??1’5%1:%!) Igﬁ%]i% ?g%?glf}/garfg(eg.lg umol/lamifiban) is added to
prevent platelet aggFEENM Y to Demvaretaipleaciiterbmotay efs1ttiaheOddme time, the P- - 57 -
selectin anfipodiesgpgruhdnps. m;kfa@d@?@%&@ AsfREeNeertigdies or human IgG1 and IgG4
as controls) were adminjstered at djfferent concentrations and t tﬂ? d-lgﬂbitor mixture then entered
the perfusion chamtyet gar&ﬁgt:ﬁ%gt e é?f—%?fﬁ@tﬁ 8@&“%@}5\ g%g .5 minute perfusion period,
PBS is 5 perftisedstiroughithhe perfusigh chamheiswiihegidaterrupting the flow for 3 mm. After a brief
interruption of flow the chambers were fixed with 3% paraformaldehyde in PBS at Iml/min for 2 min.

Then the coverslipShiate Piridted HdrmaRE i Ha fstantisegiCagain for 1 h in 3% paraformaldehyde in
PBS at 4 C and stQeq ip RBS9.030p sadiR-a7 e haqupluatevihesaumipes of1 Hiterkgcytes

adhering to the platelet monolayer, after air-drying the coverslips were stained with Diff-Quick solution

(Dade BeHiing AGIE@ L MBetfdedihbvrciatentistens kegemidityy LAAS MEgE BRalysis system

(MUD, Imaging Reﬁt:e(?r Inc.)-was wsed to %eterminte tpg Hmber of leukocytes adhering to a
standard area oriente @%’gdicuﬁ%&mg bnoﬁoﬁgv?ﬂmﬁﬁgapart from the 15 beginning of the

coverslip. At a shesiqdie bi658s and RE8Rscdnarassaniwgaim thz2 lia#tsér (dfeivkocytes was counted
comprised 3.1 m AamMm2, r tively. Its: [001881 The P-selectin HuMabs inhibited the
r:?ﬁ@%ﬁﬁﬂ% %ﬁ!?% éﬁ%x ov;ive

adhesion of leuko e platelet manolayer in a concentration-dependent manner. At a shear rate
of 65/s and a 20 coiR RN B 1d3eyrehae RA%abs inhibited the adhesion of leukocytes by 60 -
99 %, prefgyably 70rePIPoNTIssIAhIbiREyeffReh aIRe HuMabs was more pronounced at the higher

shear rate of 280/ %éé _%@g rterial situati B)ﬁ s compared to the venous shear rate of 65/s.
Overall, at a shear%%(:a %;‘%Ego S ﬁ%e %1 ?r%l%?igf%d Zring leukocytes was lower than at 65/s. When

comparing the Pc SES\J&t N Hvith thigheshriati/aphrent antibodies, they had similar inhibitory activity

in the ex vivo perfgsignchambpers asi geimenst ate for HuMab 002 and its variants 1gG4v1 and IgG1 v
(Fig.5). The increased inhibitory activity of the mutants vs the parent antibody found in the in vitro
assays was nolbiddshabbietissiensvivo perfusion chamber which may be due to the saturation of the
Pc)' 30receptors of the leukocytes in whole human blood. Effect of P-selectin HuMabs on leukocyte
adhesion 3 endothelimlocalids Matditatsiard ditbthdadshd 6028 9leTooaddrdst¢heodntilinflammatory

potential of the P-selagtin HuMahsRAgLEhsarcangitisns, fiabove-mentioned human blood flow

system was used In a _ . . - _ i
1234 means amino acid leucine at position 234 according to EU numbering

(Kabat)
1.234A means amino acid leucine at position 234 is changed to alanine
30 PVA236 means that in the 236 region ELLG of IgG1 or EFLG of 1gG4 is amended
in PVA
GLPSS331 means that in the 331 region ALPAP of IgGl or GLPAP of IgG2 is
changed to GLPSS



- 58 - set up in which endothelial cells were coated onto the coverslips. Human umbilical vein
endothelial cells (HUVEC) from umbilical cords were isolated by digestion with collagenase Type Il
(Roche Switzerland) according to the method of Jaffe et al, 1993 (Please add full citation). They were
cultivated in 1% gelatine- 5 coated tissue culture flasks in medium 199 (M199, Sigma, Germany)
supplemented with 20% fetal calf serum (Gibco, Auckland), 100 IU/ml penicillin (Gibco, Auckland), 0.1
mg/ml streptomycin (Gibco, Auckland), 2mmo1/1 Lglutamine (Gibco, Auckland), 10 Wm' heparin
(Sigma) and 50 ..ig4mleadramein dheRpRrTeH (g @eimgigly HUVECs were grown to confluency
(approx. 4 10 days), passaged with trypsin/ethylendiaminetetraacetic acid (Gibco, Auckland) and
seeded onto Therrnanox plastic coverslips (appiexa38130 ECs/coverslip) previously coated with 1%
gelatine (Fluka, Germany) The HUVECs llowed to settle and becam nfluent over 1-2 days.
They were stimulate 32&4¥  of ahybridersaceil line nraducing anti-B-selecti 228eHision and with
10-4 M histamine 15 (Fluka, Germany) 5-10 min prior to the perfusion. Each experiment was
performed with HUS&EGsatidadsidperss The coverslips with confluent monolayers of stimulated
HUVECSs were positioned into the parallel plate perfusion chambers as described above. Similar to the

perfusion expergggut] daseribesyBhaymayhele igeswasidrawpionriapiiay, deparsidaewever in
these experiments, the blood Z%W%‘j agﬂicoaglulated spyt{; adthromlbin ingt%t;r)r o;nﬁG;g .419 n,g104M) and
preincubated with RS LM TR IR B T B LR H A HD ST BB AR B ES R respective
reference antibodiggyovaterpema@isaeritgGdms contreis Johsnelintudt (fignioAlfeigerfirdon over the

activated endothel@&%ﬁhﬁm&g%@@qg@m(tJQ)Lr_nUmin, the shear rate 65/s and the
perfusion time 5.5 min. 25 After a washing period of 3 min with PBS, the HUVECs with the adhering

eukocytes were feg il s PADIAMAR IMAGIY, SR UAdR! Shaisame aupgRpditions as
described. Then the Coverslips were remove fomithe cha ers, immersed in fresh fixative for 1 h,
and storedlih PBSIone2gsissidnmnrastdar ok ReosgriaIiEe analysis, the leukocytes were stained with
a mouse antibody R@@gainst the leukocyte common antigen CD45, which was labeled beforehand
using a modified biotinylated anti-mouse immunoglobulin (Animal Research Kit, Dako, USA). The

nuclei were co rsgai ith hemataxylin (J.T Baker, Holland). Results;.-59 - leukocytes with
granulocytes (;t%{ﬁﬁ% ﬂf’gﬁagg;ﬁané%%%cona Cifgsigcr_(x)]fa?setsltﬁ%%é) ?@%ﬁ%@él ﬁé’ rGig;rggonl (@% f(%gér%g
leukocytes. The HSMabs6i@e WiAhusreiimibiairedeviidne sksarobinenicraineird grepgdiplitation by

60-90 % at 3 pg/mifMerallithe inbikitoRy Rstivitvabihe: RaYaHMRwRe dohaipniandkdifierent Sfrom
that of the non-mutated HuMabs. [00191] The P-selectin HuMabs demonstrate a differ%ﬁltial effect on

the differenfleuko@ié Wiy mEs BREPatrd o AT ERBS SR PS BrEnGHREBHAL Bot g red to

mononuclear leukqeyiessHhhe: antadiesiatebrding 1othe PREREQRBADIEH te athesiplef
granulocytes (including PMNs and eqsingphils) by 90-99 %, 10 monocytes by 50-88 % d
lymphocytes by 5- & o.dfhggﬂggﬁ%tét?ff%r ggrég)%lé}{ fﬁ%euggg%ffﬁﬁaeuﬁ&fc'n éé:rosmo aqu?f?g?gﬁ?{ﬁéukocyte
subtypes is represemtatiaeip ghidh fors lggady Fon Hig.sécond RotewmtizkidP-delegtklLHuuaplkedo activate
complement system Clg,and C3c Binding ELISA: 15 001 rmi i hgjantibodies
of the invention to {ﬁ%@glﬁia%?ns%é an 83%5&?\1/]%%%%{? a%%@?sggiﬁécm%:? ﬂ{i}égﬁ (E:I% Is part of
the adaptize immuitesysieta BredndgonipinaingRorithmoceaving lexesrtigtens ek dddntial
activation of severg, zyodens, fe:eEXBES I W aauRedne i6a RAST fid mplequlam which can
result in the onset 811 Fammafgry reactions, Sopsonlzatlon of foreigh or aberrant particles and lysis
of cell membranes1§0pil 98 tmpliteipfesuhdskE L 4&iavphiie islovatadaaitbneoncentradiwinisisirs of the
antibody, to which %é%ﬂr%'qxﬂyg%maﬂaap%e&'_§95uma@e%§ssaafaﬁ§>f&%, i afdadefHeRLC3e

binding is detected by an antibody directed against human Clqg or C3e followed by a
peroxidase-labeled@BHEgale™25 1001941 HuMab 002 (the hybridoma- and the transient
transfectoma-derived material, its mutant variants, and control antibodies were tested in

concentra@iéns of @xBo20iFg/ml. As a negative control a human IgG4 (CLB, the Netherlands, 0.5 pg/ml
stock), that bingts el YeneweUdy aiasysed Humpiiofli{Piome ol sinskl wesingorporated

as positive control. For the- detection of Clq, a rabbit 3Qantibody directe ainst Clg (Dako) and a
swine anti-rabbit I¢¥d#iBodyAtdRitGydtéa With-hoSH: R Rereskira s ?l%aéﬁ‘l B dra s For the
detection of purified from human ocutdated platelets by immunoaffinity chromatography (s.

below). For the first immunization, 50 ug of the purified P-selectin, dissolved in

30 100 pl PBS, was mixed with 100 ul complete Freunds’ adjuvant (CFA; Difco



- 60 - C3e a mouse anti-human C3 antibody and a rabbit anti-mouse 1gG antibody, conjugated with
horseradish peroxidase (Sigma) were applied. f00195I Calculations concerning EC50 values or
maximum binding at 10 ug/m1 (Bmax) of the HuMab tested were determined using nonlinear
regression curve 5fitting (one site binding) using Graphpad Prism software. Results: [00196] HuMab
002 according to the invention was able to bind Clg éfficiently as indicated by EC50 values of 0.946
ug/m1 and 1.159 ug/ml, and Bmax (0D405) values of 0.987 and 0.711 for the hybridoma- and

transfectoma-deriveg, fiatgrial, JAKGEResky ahir A% SXRBAhHARIRRARID conifehhpmaRelnG4 did not

bind Clqg, as indicated by a Bmax value of 0.222 at 0D405. However, all three Pc-variants tested
(IgG4v1, IgGIvl, IgBelErtinddisselied énpaeit) RPSinteermined At bylonemmbssrsIdes of 0.132,
0.119, and 0.132, r&gg@ﬁitvgmg@big@). In line with the C1 g binding capacities, C3 deposition to
HuMab 002 (hybridoma- and 15 transfectoma-derived) occurred in an antibody-concentration

dependent manner, ECH0 values ranged. between 2.7 jig/ml.an g_.B jia/ml. Howg(yer cf\ll three
Pc-variants wer@%@g%%%aiﬁé &3 ‘88{3%& %}]s’,vg% f%?cﬁza#%pbuflgfm 5 %er%{érg( values o .104, 0.156
and 0.133, sespectiniplyd(Fitbl¢(8) ! 100187 ¢tABreluidikbPORMiteracts with complement components,
this antibody has 20the intrinsic potential to induce CDC in vivo. Therefore, the Pc part o f this
antibody is modifieﬁmg@wﬁa Higgavention. -61 - TABLE 3 Clq ELISA C3 ELISA Bmax
(0D405 at 10 ji%/nil) : e . . . . .
. 00I50] Anti-P-selectin titers in sera of immunized mice were determined by antigen
specific ELISA. Plate (96 flat bottom ELISA plate, Greiner) was coated with 0,1
pg/ml purified P-selectin dissolved in PBS and coated overnight at room
10 temperature. Thereafter, wells were blocked with PBSTC (PBS containing 0,05%
Tween 20 (Sigma-Aldrich Chemie BV) and 2% chickenserum (Gibco)) for 1 hour

at room temperature,

[00151] Tested serum taps were diluted 1:100 in PBSTC and added to the wells.

Serum obtained from mice prior to immunization was dissolved 1:100 in PBSTC

15 and used as negative control. A mouse antibody directed against human P-

selectin (1/7, produced in house by Roche Basel) was dissolved 1:100 in PBSTC

and used as a positive control. Plates were incubated for 1 hour at room
temperature. Subsequently, plates were washed twice using PBST (PBS containing -

0,05% Tween 20. Gt-a-hulgG-HRP (Jackson) was diluted 1:5000 in PBSTC and

20 added to the wells containing the tested taps and the negative control. Rb-a-

mlgG (Jackson) was diluted 1:3000 in PBSTC and added to the wells containing

the positive control. Plates were incubated for 1 hour at room temperature.

Finally, plates were washed twice using PBSTand developed with freshly prepared

ABTS® solution (1 mg/ml) (ABTS: 2,2°-azino bis (3-ethylbenzthiazoline-6-

25 sulfonic acid) for 30 minutes at room temperature (RT) in the dark. Absorbance

was measured at 405 nm.



background (0D405) Bmax (0D405 at 10 Rim') background (0D405) HuMab 002 (hybridoma) 0.987
0.079 4.47 0.098 IgG4v1 0.132 0.104 IgGlIvl 0.119 0.156 IgG1v2

-45.

Boosting of mice
[60152} When serum titers of anti-P-selectin were sufficient, mice were additionally
boosted twice with 20 pg recombinant human P-selectin in 100 pl PBS,

intraveneously 4 and 3 days before fusion.

5 Hybridoma generation
[06153] Mice were sacrificed and the spleen and lymph nodes flanking the
abdominal aorta and vena cava were collected. Fusion of splenocytes and lymph
node cells with the fusion partner SP 2.0 cells was performed according to

standard operating procedures.

10 [08154} Human monoclonal antibodies with variable heavy and light sequences of

SEQ ID NOs 1 — 22 were obtained by the immunization procedure.

k-ELISA
[80155] To determine whether hybridomas that resulted from the fusion generate

human antibodies, a k-ELISA was performed. ELISA plates were coated with rat

15 anti-human 1gG x-light chain antibody (DAKO) diluted 1/10000 in PBS by
overnight incubation at 4°C. After discarding the wells, plates were blocked by
incubation with PBSTC for 1 hour at room temperature. Thereafter, wells were
incubated with hybridoma culture supernatant, 1/2 diluted in PBSTC. Culture
medium 1/2 diluted in PBSTC was used as negative control, x-light positive

20 mouse serum 1/100 diluted in PBSTC served as positive control. Subsequently,
wells were washed thrice and were incubated with HRP-conjugated rat anti-
human IgG F(ab’); (DAKQ), diluted 1/2000 in PBSTC for 1 h at 37°C. Wells were
washed thrice and assays were developed with freshly prepared ABTS® solution (1
mg/ml) for 30 minutes at room temperature (RT) in the dark. Absorbance was

25 measured at 405 nm in an ELISA plate reader.



0.132 0.133 HuMab 002 (transient) 0.711 4.071 IgG4 0.222 0.182 Potential of P-selectin HuMabs
to bind to Fcy receptors [00198] IgG antibody dependent cytotoxicity effects are mediated by Fcy
receptors on effector cells. Binding of hybridoma- and transfectoma-derived HuMab 002 as 5well as
the mutant variants and control antibodies to FcyR expressing effector cells from human blood was
studied by FAGS analysis. Materials and methods: f@§199] FcyRI 11A1.6 transfectants or freshly
isolated effector cells were incubated with antibodies, and binding of antibody was detected with
FTC-labeled rabbit- ¢ ami-kninaqiicehialys{ BAKOP-afdhCH abbib daatii-dutishwman 19G F(ab)2
(BD/Pharrningen). HuMab 002 (transient tran fect mas and/or hyhridomaderived material, and mutant
variants) wase tested at a concentration sfE5gHATEHAESHalisféetants) or 10 pg/ml (effector cells).
Absence of primary antibody or human IgG4 (10 pg/ml) was used as negative control. To detect FcyRI
expression [66156) The nudleotide sequences coding for the light chain variable region Vi, and

the heavy chain variable region Vy of the P-selectin HuMabs were isolated by a

5 standard ¢cDNA synthesis / PCR procedure.

[00157} Total RNA was prepared from 1x10° — 1x10” hybridoma cells using the
RNeasy * Mini Kit (Qiagen). Hybridoma derived RNA was used as a template for
the 1% strand cDNA synthesis which was performed according to a conventional
method making use of an oligo dT primer. 2°%_strand cDNA synthesis and further

10 PCR amplification of Vi and Vy encoding cDNA fragments were performed with
revers light and heavy chain primers complementary to nucleotide sequences of
the «-light and y1-heavy chain constant region and 5’-specific light and heavy
chain primers, respectively. The PCR products were cloned using the TOPO TA
cloning kit from Invitrogen™ life technologies and pCR4-TOPO as a cloning

15 vector. Cloned PCR products were identified by restriction mapping of the
appropriate plasmids using EcoRI for digestion and expected / calculated DNA
fragment sizes of about 740 and 790 bp for V. and Vy, respectively. '

[00158] The DNA sequence of cioned PCR fragments was determined by double

strand sequencing.

20 [00159] The GCG (Genetics Computer Group, Madison, Wisconsin) software
package version 10.2 was used for general data processing. DNA and protein
sequences were aligned using the GCG modul CLUSTALW. Sequence alignments
were tabulated, edited and color-coded using the program GENEDOC (version

2.1).

25 Construction of expression plasmids for an anti-P-selectin IgG1 HuMab

[06160] The anti-P-selectin HuMab light and heavy chain encoding genes were

separately assembled in mammalian cell expression vectors.

100161] Thereby the gene segments encoding the anti-P-selectin HuMab light chain

variable region (V.) and the human x-light chain constant region (Cp) were

30 joined as were gene segments for the anti-P-selectin HuMab heavy chain variable



15 on 11A1.6 cells, FITC-labeled mouse anti-human CD64 (BD/Pharmingen) was used. In experiments
using NK cell-enriched peripheral blood mononuclear cells, NK cells were identified by double staining
using PE-labeled mouse-anti-human CD56 (BD/Pharmingen). Granulocytes and monocytes were
identified based on FSC/SSC profile. - 62 - Rb-a-hulgG F(ab)2 (DAKO), or FITC-labeled Rb-a-hulgG
F(ab)2 (BD/Pharmingen). 1002011 HuMab 002 (trangjent transfectoma-, hybridoma derived- and
mutant variant material) was tested at a concentration of 1 pg/rnl in the 11A1.6-Fc-yRI 5 transfectant

binding assay. The [IA1.6 wild t ells were used as a negati gl g AS@ coptr L fer -cvRI
expression m-a—hu@%‘gﬂ-[‘—’w éoﬁf%hg?ﬁfnnggﬁsm%v%%‘f%é’ég%gg%%? HL%\/?ab?O(‘iIﬁ (tra%sieﬁ%
transfectoma-, hybfigiema derived- and mutant variant material) was tested at a concentration of 10
pag/ml in the effector cell 10 binding assays. Transient transfectoma material was not tested in the
granulocyte bingligg@3sayndebhidnpasneyasinseteand aemativgurontol fhathaffbghonadll binding
assays with the exception,of the granulogyte binding assay. [00203] Whole.blood | iched for NK
cells using an NK i%ﬁ%oﬁ%?i%?k%l fé:getc e,&%%’,n C%ﬂ%fi lg%?vgg)%?%%e%ﬁsgwe%r}gé@%ﬁg? by

m-a-huCD56-FITCA5%ainih g -[feeo4HPEMCsttprmiphdral bristberlsorfaciéat loeTrgyarsre Ybtained

from whole blood ugjpgFicqnmersispe.ameessihad mtheproidal.easloasoivathzhe NK isolation kit
(Dynal Biotech ASA, Oslo, Norway). Monocytes were identified based on FSC/SSC '

profile.Granulocytes were isolated fram whale bloqd using FAGS. lysj uffer.and identified based on
FSC/SSC profillﬁ re%ﬁfﬁcﬂgﬁﬁi’édugffe&ér%glngkﬁ%gs?neéﬁ’t%?é?&%v% gﬁﬁﬂgﬁotdice%’lgng binding of
antibody was detecigsipuitbdrdTiGel ffllelenhg alvitsatsti-human 1gG F(ab)2(DAKO), or FITC-labeled
rabbit-anti-human IgG F(a@b) BD/Phag i gen Hu %QCQQZa t an%lgnq‘tj ggnégergtot@ea-@;%égr
hybridoma-derived material, and mMutant 25 varants) were tested at a concentration of 1 ug/ml.
Absence ofprimary antibody @tdraegalaviga4 HEMiYIn1) was used as negative control. NK cells were

isolated from MNC samplgs ?ﬁdﬂ&ﬁ@ﬂ&gﬁ#{ﬂ%@&@g@au%) In experiments using NK
ono

cell-enriched peripheral bloo nuclear cells, NK cells were’identified by double staining using
PE-labeled mouse-anti-humah 8D96: RonEBygbkuliidyany. Grantiie) regumdhiemvdingditere
isolated according to the statggfihe,ae.tomRBMC (e.g. Monocyte isolation kit (Miltenyi, see above).
Granulocytes and monocytes were identified based on FSC/SSC profile. - 63 - Results: [00206J

FluMab 002 according to the Th$esliedvaatitiestieeifd R a¥arantadiEily Bh:fH?‘ngc A
granulocytes, monoc-ytes angkNige@ el b e Bevaiienik testeile(ly @V, dgbGividamepli@ 1v2) had

completely lost the capacity tg bind ig NI cels & (Tahie. 4:In addion.+MaR002 bound efficiently to

granulocytes and monocytes, whereas the mutant variants showed binding levels comparable to
absence of primary antibody Bhthgenamig®anas indioxtedinepereginagesiofing|shsifeirig antibody in
Tables 5 and 6 This indicates that the mutant varignts lost.the capagcity- to inier it on effector
cells. 10 [00207] As HuMab %%u?:%ngé‘fﬁg?egﬁ )?%t@%% (?Ni "Facﬁ%?lsatgﬂ i ’gfy?nfaésé/%kg\%ﬁ%ﬁsic
potential to induce antibody dégedt8al osll-mediated cytotoxicity in vivo. Inactivation of the interaction

with FCR ag performed fof thef.o WRHaR"SARRISHb I : BIFAHan ARAP 1567 %) ngagliective
sequence.

[00164] The transcription unit of the anti-P-selectin HuMab yl-heavy chain is
composed of the following elements:

¢ The immediate early enhancer and promoter from the human

25 cytomegalovirus (HCMV),
® A synthetic 5-UT including a Kozak sequence,
e A modified murine immunoglobulin heavy chain signal sequence

including the signal sequence intron,

e The cloned anti-P-selectin HuMab variable heavy chain cDNA

30 arranged with a unique Bsml restriction site at the 5" and a splice

donor site and a unique Notl restriction site at the 3’ end,



Antibody NK cell binding (To NK cells binding antibody) No antibody 0.03 HuMat) 002 (hybridoma)
90.92 HuMab 002 (transient) 37.40 Human IgG4 0.06 1gG4v1 0.06 IgGly1 0.12 IgG1v2 0.00 - 64 -
TABLE 5 Antibody

- 48 -

e The genomic human y1-heavy gene constant region, including the
mouse Ig p-enhancer {Neuberger, M. S. (1983) Embe J 2, 1373-
1378,

@ The human yl-immunoglobulin polyadenylation (“poly A”) signal

5 sequence.

[06165] Functional elements of the anti-P-selectin HuMab x-light chain and y1-
heavy chain expression plasmids: Beside the anti-P-selectin HuMab x-light chain
or yY1-heavy chain expression cassette these plasmids contain

s A hygromycin resistance gene
10 e An origin of replication, oriP, of Epstein-Barr virus (EBV)

e An origin of replication from the vector pUC18 which allows

~ replication of this plasmid in E. coli, and

e A B-lactamase gene which confers ampicillin resistance in E. coli.

Construction of expression plaémids for an anti-P-selectin 10G4 HuMab

15 [00166] An anti-P-selectin y4-heavy chain prototype expression plasmid was derived
from the anti-P-selectin yI-heavy chain expression plasmid by replacing the
human genomic yl-constant region and yl-immunoglobulin polyadenylation

(“poly A”) signal sequence by the human genomic y4-constant region and y4-

immunoglobulin polyadenylation-signal sequence.

20 {00167] For the expression of anti-P-selectin HuMab x-light chains the same

expression plasmids were used as described for IgG1 (see above).

Construction of expression plasmids for mutant (variant) anti-P-selectin 1oG1

and IgG4

[00168] Expression plasmids encoding mutant anti-P-selectin v1- and y4-heavy
25 chains were created by site-directed mutagenesis of the wild type expression

plasmids using the QuickChange™ Site-Directed mutagenesis Kit (Stratagene).

[00169] The following mutants were generated for LC1004-002. Amino acids are

numbered according to EU numbering [Edelman, G. M., Cunningham, B. A,



Monocyte binding (0/0 monocytes binding antibody) No antibody 8.5 HuMab 002 (hybridoma) 38.4
HuMab 002 (transient) 31.3 Human IgG4 9.4 IgG4v1 14.5 IgGlvl 12.3 1gGly2 14.0 TABLE 6 Antibody
Granulocyte binding (% granulocytes binding antibody)

- 49 -

Gall, W. E., Gottlieb, P. D., Rutishauser, U., and Waxdal, M. J. {1969) Proc Nat!
Acad Sci U § A 63, 78-85; Kabat, E. A,, Wu, T. T,, Perry, H. M., Gottesman, K. §,,
and Foeller, C. (1991} Sequences of Proteins of Immunclogical Interest, Fifth Ed.,
NIH Publication No 91-3242].

TABLE 1

Isotype | Abbreviation | Mutations Description

IgGl IgGlvl PVA-236; | The amino acid sequence
GLPS§S331 | GluassLeusasleusssGlyzsg of the human v1-

as specified | heavy chain is replaced by the amino acid

) by sequence Proys;ValassAlasss of the human
E233P; y2-heavy chain.

L234V; The amino acid sequence
L235A; delta | AlasyyLeussProsypgAlassoPross; of the

G236; human y1-heavy chain is replaced by the

A327G; amino acid sequence
A3305; Gly327Leu313Pr032956r3305er335 of the human

P3313 y4-heavy chain
SEQ
1IDNQO:25
IgGl 1gGlv2 L234A; The amino acid sequence LeussLeusss of
L235A the human y1-heavy chain is replaced by
SEQ the amino acid sequence AlazsAlazss
IDNO:26
IgG4 IgGévl 5228P; Serys of the human y4-heavy chain is
L235E replaced by Progg and Leugss of the
SEQ

human y4-heavy chain is replaced by

IDNO28 | oy




No antibody L2 HuMab 002 (hybridoma) 63.6 1gG4v1 1.6 IgGlvl 2.1 IgG1v2 2.0 - 65 - CLAIMS I.An
antibody binding to P-selectin, not binding to complement factor Clqg, containing a Fc part derived from
human origin, and is characterized in that said antibody is an antibody of human subclass IgGl,
containing at least one 5 mutation in L234, L235, 0270, N297, E318, K320, K322, P331 and/or P329
or is an antibody of human subclass IgG4 wherein 8228 is replaced by P and L235 is replaced by E. 2.
Hybridoma cell line DSM ACC2640, DSM ACC2641 or DSM ACC2642. 3.An anti-P selectin antibody

obtainable from hybridoma celplin@;BeM HAGER2MM BalVbALGL 2644 BASM ACC2642 4.An anti-P

selectin antibody, characterized in thatit  a) iS @ human or humanized antibody, and

{60170} Recombinant HuMabs were generated by transient transfection of adherent
HEK293-EBNA cells (ATTC # CRL-10852) cultivated in DMEM (Gibco)
supplemented with 10 % ultra-low IgG FCS (Gibco), 2mM Glutamine (Gibco),

5 1% v/v nonessential aminoacids (Gibco) and 250 pg/mi G418 (Roche). For
transfection Fugene™ 6 (Roche) Transfection Reagent was used in a ratio of
reagent (ul) to DNA (ug) ranging from 3:1 to 6:1. Immunoglobulin light and
heavy chains were expressed from two different plasmids using a molar ratio of
light chain to heavy chain encoding plasmid from 1:2 to 2:1. HuMab containing

10 cell culture supernatants were harvested at day 4 to 11 after transfection.

Supernatants were stored at -20 °C until purification.

[00171] General information regarding the recombinant expression of human
antibody in eg. HEK293 is given im: Meissner, P., Pick, H., Kulangara, A,
Chatellard, P., Friedrich, K., and Wurm, F. M. (2001) Biotechnol Bioeng 75, 197-

15 203.

Determination of the affinity of anti-P-selectin HuMabs

[08172] Equipment:
Instrument: BIACORE® 2000
Chip: CM5
20 Coupling: amine coupling
" Buffer: HBS (HEPES, NaCl), pH 7.4, 25°C

[60173] For affinity measurements rabbit anti human Fcy antibodies (Dianova) have
been coupled by amine coupling to the chip surface for presentation of the
antibody against P-selectin. Approximately 400 RU of anti P-selectin antibodies
25 were bound. Recombinant P-selectin (R&D Systems) was added in various
concentrations between 0-50 nM. Association was measured by P-selectin-
injection for 120 seconds; dissociation was measured by washing the chip surface
with buffer for 180 seconds. The affinity data for different P-selectin antibodies

are shown in Table 2. Using Biaevaluation Software the kinetic data were fitted to -
30 a 1:1 Langmuir binding model of P-selectin to the presented monoclonal

antibody.



b) binds at least 1000 fold more specifically to P-selectin than to E- or Lselectin as measured by EC50
values in an ELISA assay, wherein P- 15and E- and/or L-selectin are coated onto the microtiter plate.
5.A nucleic acid molecule encoding an antibody molecule of claim 1,3 or 4. 6.A vector comprising the
nucleic acid molecule of claim 5. 7.A host cell comprising the vector of claim 6. 8.A method for the
preparation of an antibody molecule of claim 1, 3 or 4120 comprising culturing the host cell of claim 7
under conditions that allow synthesis of said antibody molecule and recovering said antibody molecule

from said culture. 9.A coif
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inhibitory activity of the P-selectin antibodies in a cell-based adhesion

and rosetting assay

Materials and Methods;

5

[00174] Cell adhesion assay: In the adhesion assay the effect of the HuMabs on the

adhesion of leukocyte-like HL60 cells (ATCC CCL 240) to P-selectin coated onto
microtiter plates was evaluated. The HL60 cells were labelled with BCECF-AM
(2°, 7’-bis-(2-carboxyethyl)-5-(and-6)-carboxyfluorescein acetoxymethyl ester;
Cat.no 216254, Calbiochem). Full-length purified P-selectin (purification

10

procedure s. above) at a concentration of 1 pg/ml in buffer containing 150 mM

NaCl, ImM CaCl,, 1mM MgCly, 20 mM Tris (pH 7.4) plus 0.0005% Tx100 was
coated overnight at 4°C to 96 wells plates (Nunc Immunoplate Maxisorp F96).
Thereafter, the wells were blocked with the above-mentioned buffer containing
3.3% bovine serum albumin (BSA, Fluka) for 2 h at room temperature (RT). The

15

wells were preincubated with 50 pl of different dilutions of the P-selectin

HuMabs or reference mouse P-selectin antibodies (WAPS 12.2, respective
hybridoma cell line provided by ATCC) in the above-mentioned buffer
containing 1% BSA for 20 minutes at RT. The labelled HL60 cells {50 pl, 70,000
cells/well) were added and aliowed to bind for 45 min at RT. In some experiments



from human origin and does not bind complement factor Clq for the preparation of a medicament
for the prophylaxis and treatment of 25inflammatory and thrombotic disorders. 22, The Use of claim 21
for the treatment of PAOD and CLI 23. The invention as described herein. SEQUENCE LISTING
<110>F. Hoffmann-La Roche AG <120>ANTI-P-SELECTIN ANTIBODIES <130>22354W0 <160>52
<170>Patentin version 3.2 <210>1 -57-

the HL60 cells were preincubated with 20 pg/rnl of human IgGl for 30 minutes
prior to their addition to the wells in order to block Fc receptors. After removal of
the unbound HLG60 cells by gentle washing (4 times with the above-mentioned
buffer), the adherent cells were lysed with 120 ul NP-40 (Fluks; 1% in H,0). 100

5 ul of the supernates were transferred to plates to measure the respective
fluorescence at an excitation wavelength of 485 nm and an emission of 538 nm
using a luminescence spectrometer LS 50B (Perkin Elmer).

[00175] Rosetting assay: To evaluate the effect of the antibodies on the interaction

of activated platelets with HL60 cells a rosetting assay (Jungi et al,, Blood 67:629

10 (1986)) in combination with double color cytofluorimetric analysis (Evangelista
et al., Blood 88:4183 (1996) was applied. Washed human platelets were prepared

as described {Fox et al, Methods Enzymol 215:45 (1992}).They were activated

with thrombin (final conc 1 U/ml) for 5 min and labelled with a FITC-conjugated
anti-human GPIIb antibody pl-36 (Kouns et al., J Biol Chem 267:18844 (1992)).

15 Then 1.4-2x10° platelets within 70 pl of tyrode solution were incubated with
different dilutions of HuMabs (100 pi) in the dark for 30 min at RT. 50 ul of

HLG0 cell suspension (in tyrode solution) adjusted to 20x10%/m} was added. The

HL60 cells were labeled by incubation with 20 pl of a PE (phycoerythrin)-
conjugated anti-human CD45 Ab (Code No. 555483, Pharmingen). After having

20 incubated the labeled HL60 cells with the platelets and the HuMabs for 30 min at
room temperature in FACS tubes (Becton Dickinson), the formation of mixed
aggregates or rosettes was analyzed by measuring both platelet and HL60 cell

marker fluorescence using a FACScan (Becton Dickinson). Forward and side

scatter, as well as green (FITC) and red (PE) signals were acquired by logarithmic

25 amplification with excitation wavelength of 488 nm and emission wavelength of
530 nm (FITC) and 570 nm (PE), respectively. Electronic compensation was used

to remove spectral overlap. HL60 cells were identified on the basis of forward and

side scatter. Gating on events identified as HL60 cells was performed to exciude

single platelets. Five thousand HL60 cell-gated events were measured for each

30 sample. A sample in which non-activated or thrombin-activated platelets were
mixed with HL60 cells in the presence of EDTA (10 mmol/l) was used to set a
threshold on the green fluorescence scale. The percentage of HL60 cells above the
threshold represents the percentage of HL60 cell binding platelets. The shift of the

platelet marker fluorescence towards lower fluorescence values reflects the

35 reduction of the number of mixed aggregates with a higher number of adhering



<211>107 <212>PRT <213>Homo sapiens <400>1 Glu lle Val Lea Thr Gin Set Pro Ala Thr
Lev Set Lea Set Pro Gly 1510

-53 .

platelets in favor of an increase of the number of mixed aggregates with a low

number of adhering platelets.

Results:

[00176] In the HL60 cell adhesion assay the P-selectin antibodies inhibited the
5 adhesion of the HL60 cells to purified P-selectin with IC50 values in the range of
0.08 — 0.5 pg/ml, Although the mutations were infroduced in the Fc portion of
the antibody, both the IgG4 and IgG1 variants of HuMabs were more potent than
the parent antibody with IC50 values of 0.08 - 0.11 pg/ml as illustrated in Fig.1.
* When preincubating the HL60 cells with human IgG1, the potency of the parent
10 non-mutated antibodies is also increased with an about 3 to 4-fold reduction of
the IC50 value, as demonstrated for HuMab 002 in Fig.1. This finding suggests
that the increased efficacy of the mutants in the adhesion assay is primarily due to
the elimination of the adhesion of the HL60 cells to P-selectin via the Fc portion
of the antibody to the Fcy receptors.

15 §06177] In the rosetting assay evaluating the adhesion of human activated plételets
expressing P-selectin to HL60 cells the IC50 values of the HuMabs were even
below those of the adhesion assay due to the lower number of P-selectin receptors
in this assay (IC50: 0.05 — 0.3 pg/ml, preferably between 0.05 and 0.2 pg/ml). The
efficacy of the Fc variants of the respective HuMabs tends to be increased as

20 compared to the non-mutated parent antibody (Fig.2). Preincubation of the
HL60 cells with IgG1 and 1gG4 prior to the incubation with the activated platelets
did not significantly affect the inhibitory activity of both the mutants and the
parent antibody, indicating a less pronounced role of the Fcy receptor-mediated

binding in the rosetting assay as compared to the adhesion assay.

25 Cross-reactivity of the P-selectin antibodies with P-selectin from animal species

[00178] Materials and Methods: The cross-reactivity of the P-selectin HuMabs was
evaluated by measuring (i) the binding of the HuMabs to activated platelets from
rat and cynomologus monkey using FACS analysis and (i) their inhibitory
activity in the rosetting assay evaluating the adhesion of rat and cynomologus

30 platelets to HLG0 cells.

[60179] To measure the binding of the HuMabs to activated rat and cynomologus
platelets, washed rat and cynomologus platelets were prepared similar to
preparing washed human platelets (s. above). They were activated with thrombin



15 Giu Arg Ala Thr Lev Set Cys Arg Ala Set Gin Set Val Ser Set Tyr 2025 30 Lea Ala Trp Tyr Gin Gin
Lys Pro Gly Gin Ala Pro Arg Lou Lea lle 3540 45 Tyr Asp Ala Ser Asn Arg Ala Thr Gly lle Pro Ala Arg

Phe Set Gly

-54 -

(final conc 1 U/ml) for 5 min. Activated platelets were incubated with different
dilutions of the HuMabs (20 ul) for 30 min at RT. After binding of the HuMabs
the platelets were fixed with PFA 2% at RT for 15 min. Samples were washed with
Tyrode buffer and resuspended in 300 ml Tyrode. The binding of the HuMabs
5 was detected with a FITC-conjugated F(ab’), fragment of rabbit anti-human IgG
(Code No. F0056, Dako). As a control antibody inhibiting rat P-selectin a rabbit
anti-human polyclonal anti-P-selectin antibody (Code No. 09361A, Pharmingen)

was used.

[60180] To measure the inhibitory effect of the P-selectin HuMabs in the rosetting
10 assay, washed rat and cynomologus platelets were prepared as described above for
human platelets. The rosetting assay was performed essentially as described for
human platelets. For the labelling of the cynomologus platelets the FITC-
conjugated anti-human GPIIb antibody pl-36 was used, whereas the rat platelets
were labeled with the FITC-conjugated mouse anti-rat CD61 antibody (Code No.

15 554952, Pharmingen).

[00181] Results: None of the P-selectin specific antibodies of the invention which
inhibit human P-selectin-mediated functions was shown to bind to rat P-selectin
or to inhibit the formation of mixed aggregates consisting of rat platelets and
FHL60 cells, as shown for some examples in Fig.3a. However, the P-selectin

20 HuMabs bind to and inhibit cynomologus P-selectin (Fig.3b).

Selectivity of the P-selectin antibodies vs E- and L-selectin

{00182] Materials and Methods: The selectivity of the P-selectin HuMabs vs E- and
L-selectin was determined in a cell-free ELISA measuring the binding of the
antibodies to recombinant E- and L-selectin (ADP1 and ADP2, R&D Systems)

25 and a cell-based ELISA measuring the binding of the antibodies to E-selectin-
CHO transfectants and L-selectin-300.19 transfectants (transfectants were
generated as described in Goetz et al., ] Cell Biol 137:509 (1997); Ley et al., Blood
82:1632 (1993)).

[00183] In the cell-free ELISA recombinant P-, E-, or L-selectin at a concentration of

30 1 pg/ml in buffer containing 150 mM NaCl, ImM CaCl;, ImM MgCly, 20 mM
Tris (pH 7.4) plus 0.0005% Tx100 was coated overnight at 4°C to 96 well plates

{Nunc Immunoplate Maxisorp F96). Thereafter, the wells were blocked with the



505560 Set Gly Set Gly Thr Asp Phe Thr Lea Thr lle Set Set Lea Glu Pro 65707580 Glu Asp Phe Ala
Val Tyr Tyr Cys Gin Gin Arg Asn Asn Trp Pro Lea 859095 Thr Phe Gly Gly Gly Thr Lys Val Giu lle Lys
100105 <210> 2 <211> 124 <212> PRT <213> Homo sapiens <400> 2 Giu Val Gin Lea Val Glu Ser
Gly Gly Gly Lea Val Gin Pro Gly Gly -2- 151015 Her Leu Arg Leu Ser Cys Ala Ala Her Gly Phe Thr
Phe Her Her Tyr 202530 Asp Met His Trp Val Arg GigsAla Thr Gly Lys Gly Leu Glu Trp Val 354045 Her
Gly lle Thr Thr Ala Gly Asp Thr Tyr Tyr Pro Gly Her Val Lys 505560

above-mentioned buffer containing 3.5% bovine serum albumin (BSA, Fluka) for

2 h at RT. The wells were preincubated with 50 ul of different dilutions of the P-

selectin HuMabs or reference mouse P-, E-selectin antibody (BBA26; R&D
Systems) and goat L-selectin antibody (AF728; R&D Systems) in the above-

5 mentioned buffer containing 1% BSA overnight at RT. The binding of the
HuMabs was detected by using a biotinylated anti-human [gG (Amersham,
RPN1003, Final concentration 1:1000) or for the control antibodies the
corresponding biotinylated anti-mouse or anti-goat IgG. After 1h incubation, the

wells were washed (3 times) with the above-mentioned buffer, and 0.1 ml of

10 streptavidin-biotinylated peroxidase complex (Amersham, RPN1051), diluted
1:750 in the mentioned buffer containing 0.1% BSA was added for 30 min. The

wells were then washed and 0.2 ml of peroxidase substrate solution containing

ABTS (2.2'-azino-di-(3-ethylbenzthiazoline sulfonate, Boehringer, Mannheim)

was added (ABTS stock solution: Iml 40mM ABTS, 5 pl 30%H,0; and 20 ml

15 0.1M Na-Acetat, 0.05 NaH2PO4). The reaction was stopped after around 10 min
using 50 pl of 0.1 M citrate and 0.01% NaN3. The color reaction was read at 405

nimn.

[060184] In the cell-based ELISA P- and E-selectin-CHO-transfectants, after
detaching the cells with cell-dissociation solution (Sigma C5914), were seeded

20 into each well of 96 well plates (TC Microwell F96 Nunc 167008) adjusted to
100,000 cells/well and cultivated in respective media overnight at 37°C (medium

for P- CHO-transfectants: DMEM + 10% FCS + 2 mM Glutamine + Penicillin

100 U/ml /Streptomycin 100 pg/ml; medium for E-selctin transfecttants: HAM F-

12 + 10% FCS + 2 mM Glutamine + Penicillin 100 U/ml /Streptomycin 100

25 pg/ml + 0.1% Fungizone + 100 pg/mi Neomycin). After removal of the media
and blocking the wells with A-T buffer (150 mM NaCl, ImM CaCl,, 1mM MgCl,,

20 mM Tris (pH 7.4)) containing 3% TopBlock (Code No. TB232010; Juro) for

1h, 50 pl of different dilutions of the P-selectin HuMabs or reference mouse P-

and E-selectin antibody (s. above) in the above-mentioned buffer containing 1%

30 TopBlock and 0.1% azide were added and incubated for 60 min at RT. After
washing the wells (4 times}, the bound antibodies were detected using the same

- steps as mentioned above for the cell-free ELISA.

[06185] Since the L-selectin 300.19 cells are suspension cells, the cell-based ELISA
format had to be modified by plating the L-selectin-300.19 transfectants into
35 wells of 96 well polystyrene filter plates (Corning 3510). Using the filter plates



Gly Arg Phe Thr lle Her Arg G u Asn Ala Lys Asn Her Leu Tyr Leu 65707580 Gin Met Asn Her Leu Arg
Ala Gly Asp Thr Ala Val Tyr Tyr Cys Ala 859095 Arg Gly Arg lle Her Met Asp Arg Gly Val Lys Asn Asn
Trp Phe Asp 100105110 Pro Trp Gly Gin Gly Thr Leu Val Thr Val Her Her 115120 <210> 3 <211> 107
<212> PRT <213> Homo sapiens <400> 3 Glu lle Val Leu Thr GIn Her Pro Ala Thr Leu Her Lou Her
Pro Gly 151015 Glu Arg Ala Thr Leu Her Cys Arg Alagler Gin Her Val Her Her Tyr 202530 Leu Ala Trp
Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu lle 354045 - 3 - Ser Gly Ser Gly Thr Asp Phe Thr

Leu Thr lle Ser Set Leu Glu Pro
blocking and incubation solutions were removed by filtering them through the

bottom of the plates, but otherwise the protocol was similar to that using P~ and
E-selectin-CHO cells. As controls non-transfected CHO and 300.19 were used.

Results:

5 [00186] The antibodies of the invention were highly selective vs E- and L-selectin.
They bound to P-selectin-CHO cells with EC50 values in the range of 0.01 to 0.08
pg/ml, preferably in the range of 0.01 to 0.04 ug/ml, whereas the EC50 values on
E-selectin-CHO cells and L-selectin-300.19 were clearly above 50 pg/mi,
preferably above 100 ug/ml. HuMab 002 had highest selectivity with a selectivity

10 factor vs E- and L-selectin of more than 4,000 fold in the cell-based ELISA.

| Furthermore HuMab 002 does not bind to E- and L-selectin transfectants above

baseline levels up to a concentration of 100 pg/ml. The selectivity of the Fc

variants [gG4vl and IgGlvl of HuMab 002 is similar to that of the parent
HuMab 002 (Fig 4a-c)..

15 Ex vivo inhibitory activity of P-selectin antibodies in a fully human

blogd flow system

Effect of P-selectin HuMabs on leukocyte adhesion to a platelet monolayer

Materials and Methods:

[06187] To address the effect of the P-selectin antibodies on the recruitment of

20 leukocytes to sites of vessel wall injury and platelet thrombi, a human blood flow
system which allows the measurement of the interaction of human lenkocytes

with human platelets at different shear rates was used essentially as described
(Kirchhofer et al., Blood 89:1270 (1997)). In a parallel plate perfusion device

human whole blood drawn from the antecubital vein of a healthy donor was

25 perfused over a collagen surface simulating an injured denuded. vessel wall.
Collagen-coated coverslips were prepared as described (Kirchhofer et al., Blood

89:1270 (1997)). They were positioned in three parallel plate perfusion chambers.

To allow the measurement of different shear rates (65/s and 280/s) different
dimensions of perfusion chambers were used and the blood was perfused over the

30 . collagen-coated coverslips at a constant blood flow of 1ml/min which was
controlled by individual roller pumps positioned distal to the perfusion device.
Immediately after drawing the blood from the vein and separating the blood into

three tubings, a GPIIb/IIla inhibitor (0.5 pumol/lamifiban) is added to prevent

platelet aggregation and to generate platelet monolayers. At the same time, the P-



65707580 Glu Asp Phe Ala Val Tyr Tyr Cys Gin Gin Arg Set Asn Trp Pro Leu 859095 Thr Phe Gly Gly
Gly Thr Lys Val Glu lle Lys 100105 <210> 4 <211> 124 <212> PRT <213> Homo sapiens <400> 4 Glu
Val Gin Leu Val Glu Ser Gly Gly Gly Leu Val Arg Pro Gly Gly 151015 Ser Leu Arg Leu Set Cys Ala Ala
Set Gly Phe Thr Phe Set Asn Tyr 202530 Asp Met His Trp Val Arg Gin Ala Thr Gly Lys Gly Leu Glu
Trp Val 354045 Set Ala lle Thr Ala Ala Gly Asp lle TysTyr Pro Gly Set Val Lys 505560 Gly Arg Phe
Thr lle Set Arg Glu Asn Ala Lys Asn Set Leu Tyr Leu 657075BO Gin Met Asn Ser Leu Arg Ala Gly Asp
Thr Ala Val Tyr Tyr Cys Ala 859095 A g Gly Arg Tyr Ser Gly Ser Gly Set Tyr Tyr Asn Asp Trp Phe Asp
100105110 Pro Trpeletyisianghpodins (the \FuNiabsy ansianiserespective reference antibodies or

human I1gG1 and IgG4 as controls) were administered at different concentrations
and the blood-inhibitor mixture then entered the perfusion chamber containing
the collagen-coated coverslips. After a 5.5 minute perfusion period, PBS is
5 perfused through the perfusion chamber without interrupting the flow for 3 min.
After a brief interruption of flow the chambers were fixed with 3%
paraformaldehyde in PBS at iml/min for 2 min. Then the coverslips were
removed from the chambers, fixed again for 1 h in 3% paraformaldehyde in PBS
at 4 °C and stored in PB5-0.03% sodium azide. To evaluate the number of
10 leukocytes adhering to the platelet monolayer, after air-drying the coverslips were
stained with Diff-Quick solution {Dade Behring AG) and embedded in
Merckoglas (Merck, Gérmany’). An image analysis system (MCID, Imaging
Research Inc.) was used to determine the number of leukocytes adhering to a
standard area oriented perpendicular to the blood flow Imm apart from the
15 beginning of the coverslip. At a shear rate of 65/s and 280/s the area on which the
number of leukocytes was counted comprised 3.1 mm® and 2.1 mm?’, respectively.

Results:
[00188] The P-selectin HuMabs inhibited the adhesion of leukocytes to the platelet

monolayer in a concentration-dependent manner. At a shear rate of 65/s and a
20 concentration of 10 pg/ml the HuMabs inhibited the adhesion of leukocytes by 60
~ 99 9%, preferably 70-99 %. The inhibitory effect of the HuMabs was more
pronounced at the higher shear rate of 280/s (closer to the arterial situation) as
compared to the venous shear rate of 65/s. Overall, at a shear rate of 280/s the
number of adhering leukocytes was lower than at 65/s. When comparing the Fc
25 variants with the respective parent antibodies, they had similar inhibitory activity
in the ex vivo perfusion chamber, as demonstrated for HuMab 002 and its
variants IgG4vl and IgGlvl (Fig.5). The increased inhibitory activity of the
mutants vs the parent antibody found in the in vitro assays was not observed in
the ex vivo perfusion chamber which may be due to the saturation of the Fcy

30 receptors of the leukocytes in whole human blood.

Effect of P-selectin HuMabs on leukocyte adhesion to endothelial cells
Materials and Methods:

{00189] To address the anti-inflammatory potential of the P-selectin HuMabs under
shear conditions, the above-mentioned human blood flow system was used in a



115120 <210> 5 <211> 107 <212> PRT <213> Homo sapiens - 4 - <400> 5 Asp lle Gin Met Thr Gin
Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 151015 Asp Arg Val Thr lle Thr Cys Arg Ala Ser Gin Gly lie
Ser Ser Trp 202530 Leu Ala Trp Tyr Gin G n Lys Pro Glu Lys Ala Pro Lys Ser Leu lle 354045 Tyr Ala
Ala Ser Ser Leu Gin Ser Gly Val Pro Ser Arg Phe Ser Gly 505560 Ser Gly Ser Gly Thr Asp Phe Thr
Leu Thr lle Ser Ser LeuGin Pro 65707580 Giu Asp Pfg.Ala Thr Tyr Tyr Cys Gin Gin Tyr His Ser Tyr
Pro Leu 859095 Thr Phe Gly Gly Gly Thr Lys Val Giu lie Lys 100105 <210> 6 <211> 128 <212> PRT

<213> Homo sapiens . . ) _
set up in which endothelial cells were coated onto the coverslips. Human

umbilical vein endothelial cells (HUVEC) from umbilical cords were isolated by

digestion with collagenase Type I (Roche Switzerland) according to the method

of Jaffe et al, 1993 (Please add full citation). They were cultivated in 1% gelatine-

5 coated tissue culture flasks in medium 199 (M199, Sigma, Germany)

supplemented with 20% fetal calf serum (Gibco, Auckland), 100 TU/ml penicillin

{Gibco, Auckland), 0.1 mg/mi streptomycin (Gibco, Auckland), Zmmol/l L-

glutamine (Gibco, Auckland), 10 U/ml heparin (Sigma) and 50 pg/m! EC growth

supplement (Sigma, Germany). HUVECs were grown to confluency {approx. 4

16 days), passaged with trypsin/ethylendiaminetetraacetic acid (Gibco, Auckland)

and seeded onto Thermanox plastic coverslips (approx 200,000 ECs/coverslip)

previously coated with 1% gelatine (Fluka, Germany). The HUVECs were allowed

to settle and became confluent over 1-2 days. They were stimulated with 20 ng/ml

© IL-4 (R&D Systems) 24 h before starting the perfusion and with 10 M histamine

15 (Fluka, Germany) 5-10 min prior to the perfusion. Each experiment was

performed with HUVECs at passage 1. The coverslips with confluent monolayers

of stimulated HUVECs were positioned into the parallel plate perfusion chambers

as described above. Similar to the perfusion experiments described above, whole

blood was drawn from healthy donors. However in these experiments, the blood

20 was anticoagulated with a thrombin inhibitor Ro-46-6240 (10pM) and

preincubated with different concentrations of the P-selectin antibodies (HuMabs,

mutants, respective reference antibodies) or human IgG1 and IgG4 as controls for

5 min just prior to the perfusion over the activated endothelial cells. The blood

flow was adjusted to 1ml/min, the shear rate 65/s and the perfusion time 5.5 min.

25 After a washing period of 3 min with PBS, the HUVECs with the adhering

leukocytes were fixed with 3% paraformaldehyde for 2 min under the same flow

conditions as described. Then the coverslips were removed from the chambers,

immersed in fresh fixative for 1 h, and stored in PBS-0.02% sodium azide. For

morphometric analysis, the leukocytes were stained with a mouse antibody

30 against the Jeukocyte common antigen CD45, which was labeled beforehand

using a modified biotinylated anti-mouse immunoglobulin (Animal Research Kit,

Dako, USA). The nuclei were counterstained with hematoxylin (J.T Baker,
Holland). .

Results:

35 [00190] The stimulation of the HUVECs with the combination of IL-4 and histamine
resulted in the expression of P-selectin and the adhesion of different types of



<400> 6 Gin Val Gin Leu Val Gin Ser Gly Gly Gly Val Val Gin Pro Gly Arg 151015 Ser Len Arg Len
Ser Cys Ala Ala Ser Gly Pine Thr Phe Ser Ser Tyr 202530 Gly Met His Trp Val Arg Gin Ala Pro Gly
Gin Gly Len Gin Trp Val 354045 Ala Val lle Trp Tyr Asp Gly Thr Phe Lys Tyr Tyr Ala Asp Ser Val
505560 -5- 65707580 Leu Leu Met Asn Set Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 859095 Thr
Arg Gly Gly Tyr Tyr Gly Set Gly Set Set Phe Asp Tyrsgyr Tyr 100105110 Tyr Gly Met Asp Val Trp Gly
Gin Gly Thr Thr Val Thr Val Set Set 115120125 <210> 7 <211> 107 <212> PRT <213> Homo sapiens

<400> 7 Asp lle Gin Met Thr Gin Set Pro Set Ser. Leu Set Ala Set Val Gly
leukocytes with granulocytes (including PMNs and eosinophils) constituting the

prevailing portion of adhering leukocytes. The HuMabs of the invention

inhibited the adhesion of the total leukocyte population by 60-90 % at 3 ug/ml.

Overall the inhibitory activity of the Fc variants was not significantly different
5 from that of the non-mutated FHuMabs.

[60191] The P-selectin HuMabs demonstrate a differential effect on the different
leukocyte subtypes. The effect on granulocytes is more pronounced as compared
to mononuclear leukocytes. The antibodies according to the invention inhibited
the adhesion of granulocytes (including PMNs and eosinophils) by 90-99 9%,

10 monocytes by 50-88 9, and lymphocytes by 5-40 %. The respective decrease in
the absolute numbers of the different leukocyte subtypes is representatively given
for IgG4vl in Fig. 6.

Potential of P-selectin HuMabs to activate complement svstem

Clq and C3c¢ Binding ELISA:

15 [00192] To determine the ability of the antibodies of the invention to induce Clg
binding and C3 activation, an ELISA approach was used. Clq is part of the
adaptive immune system and, upon binding to immune complexes, triggers the
sequential activation of several zymogens. The enzymes in turn, cause the
cleavage of C3 molecules, which can result in the onset of inflammatory reactions,

20 opsonization of foreign or aberrant particles and lysis of cell membranes.

{60193} In principle, the ELISA plate is coated with concentration ranges of the
antibody, to which human Clq or human pooled serum, as a source of C3, is
added. Clq or C3¢ binding is detected by an antibody directed against human
Clq or C3e followed by a peroxidase-labeled conjugate.

25 [80194]) HuMab 002 (the hybridoma- and the transient transfectoma-derived
material, its mutant variants, and control antibodies were tested in concentrations
of 0.16-20 pg/ml. As a negative control a human IgG4 (CLB, the Netherlands, 0.5
pg/ml stock), that binds Clq very weakly, was used. Human IgG1 (Sigma, 2 ug/mi
stock) was incorporated as positive control. For the detection of Clq, a rabbit
30 antibody directed against Clq (Dako) and a swine anti-rabbit IgG antibody,
conjugated with horseradish peroxidase (Sigma) were used. For the detection of



151015 Asp Arg Val Thr lle Thr Cys Arg Ala Set Gin Gly lle Set Set Trp 202530 Leu Ala Trp Tyr Gin
Gin Lys Pro Glu Lys Ala Pro Lys Ser Leu lle 354045 Tyr Ala Ala Set Set Leu GIn Set Gly Val Pro Set
Arg Phe Set Gly 505560 Set Gly Set Gly Thr Asp Phe Thr Leu Thr lle Set Set Leu Gin Pro 65707580
Glu Asp Phe Ala Thr Tyr Tyr Cys Gin GIn Tyr His Set Tyr Pro Leu 859095 Thr Phe Gly Gly Gly Thr Lys
Val Glu lle Lys 100105 <210> 8 <211> 117 <212> PR <213> Homo sapiens - 6 - <400> 8 Gin Val
Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 151015 Ser Val Lys Val Ser Cys Lys Val Ser

Gly Tyr Thr Leu Thr Glu Leu 202530 )
C3g a mouse anti-human C3 antibody and 2 rabbit anti-mouse IgG antibody,

conjugated with horseradish peroxidase (Sigma) were applied.

[00195] Calculations concerning EC50 values or maximum binding at 10 pg/mi
(Bmax) of the HuMab tested were determined using nonlinear regression curve
5 fitting {one site binding) using Graphpad Prism software.

Results:

[00196) HuMab 002 according to the invention was able to bind Clq efficiently as
indicated by EC50 values of 0.946 pg/ml and 1.159 pg/ml, and Bmax (OD405)
values of 0.987 and 0.711 for the hybridoma- and transfectoma-derived material,

10 respectively. As expected, the negative control human IgG4 did not bind Clq, as
indicated by a Bmax value of 0.222 at OD405. However, all three Fc-variants
tested (IgG4vl, IgGIvl, IgG1v2) had lost the capacity to bind Clg, as shown by
OD405 Bmax values 0f 0.132, 0.119, and 0.132, respectively (Table 3). In line with
the Clq binding capacities, C3 deposition to HuMab 002 (hybridoma- and

15 transfectoma-derived) occurred in an antibody-concentration dependent
manner, and EC50 values ranged between 2.7 pg/ml and 8.3 pg/ml. However, all
three Fc-variants were unable to initiate C3 deposition, as indicated by OD405
Bmax values of 0.104, 0.156 and 0.133, respectively (Table 3).

[06197] As HuMab 002 interacts with complement components, this antibody has
20 the intrinsic potential to induce CDC in vivo, Therefore, the Fc part o f this

antibody is modified according to the invention.



Ser Met His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Met 354045 Gly Gly Phe Asp Pro Giu
Asp Gly Glu Thr lle Tyr Ala Gin Lys Phe 505560 Gin Giy Arg Vai ThrMet Thr Glu Asp Thr Ser Thr Asp
Thr Ala Tyr 65707580 Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 859095 Ala
Thr Asp Asp Lev Asp Tyr Phe Asp Tyr Trp Gly Gin Gly Thr Gin 100105110 Val Thr Val Ser Ser 115
<210> 9 <211> 108 <212> PAT <213> Homo sapiengi<400> 9 Glu lle Val Leu Thr Gin Ser Pro Ala Thr
Leu Ser Leu Ser Pro Gly 151015 Glu Arg Ala Thr Lou Ser Cys Arg Ala Ser Gin Ser Val Ser Ser Tyr

o ARA

202530 Leu AlgFrp-TyrGimGintys Pro-Giy SimAjg#iig #rg teutoute-354045
Cilq ELISA C3 ELISA
at 10 pg/ml) (OD405) at 10 pg/mil) (OD405)
HuMab 002
{hybridoma) 0.987 0.079 4.47 0.098
IgG4vl 0.132 0.104
IgGlvl 0.119 0.156
IgGiv2 0.132 0.133
HuMab 002 ,
{transient) 0.711 4.071
1gG4 0.222 0.182

Potential of P-selectin HuMabs to bind to Foy receptors

[60198] IgG antibody dependent cytotoxicity effects are mediated by Fey receptors

on effector cells. Binding of hybridoma- and transfectoma-derived HuMab 002 as

5 well as the mutant variants and control antibodies to FcyR expressing effector
cells from human blood was studied by FACS analysis.

Materials and methods:
[00199] FeyRI ITA1.6 transfectants or freshly isolated effector cells were incubated
with antibodies, and binding of antibody was detected with FITC-labeled rabbit-
10 anti-human IgG F(ab), (DAKO)}, or FITC-labeled rabbit-anti-human IgG F(ab}),
(BD/Pharmingen). HuMab 002 ({transient transfectoma- and/or hybridoma-
derived material, and mutant variants) wase tested at a concentration of 1 pg/ml
(ITA1.6 transfectants) or 10 hg/ml (effector cells). Absence of primary antibody or
human IgG4 (10 Jg/ml) was used as negative control. To detect FeyRI expression
15 on [TIAL6 cells, FITC-labeled mouse anti-human CD64 (BD/Pharmingen) was
used. In experiments using NK cell-enriched peripheral blood mononuclear cells,
NK cells were identified by double staining using PE-labeled mouse-anti-human
CD56 (BD/Pharmingen). Granulocytes and monocytes were identified based on
FSC/SSC profile. -

20 [00200} 11A1.6 cells, I1A1.6-FcyRI transfectant and freshly isolated effector cells were
incubated with antibodies. Binding of antibody was detected with FITC-labeled



-7- 50 5560 Ser Gly Ser Gly Thr Asp Phe Thr Len Thr lle Ser Ser Len Gin Pro 65707580 Glu Asp Phe
Ala Val Tyr Tyr Cys Gin Gin Arg Ser Mn Trp Pro Pro 859095 Val Thr Phe Gly Gin Gly Thr Arg Len Gin
lle Lys 100105 <210> 10 <211> 117 <212> PRT <213> Homo sapiens <400> 10 Gin Val Gin Len Val
Gin Her Gly Ala Gin Val Lys Lys Pro Gly Ala 151015 Ser Val Lys Val Her Cys Lys Val Her Gly Tyr Thr
Len Thr Gin Len 202530 Her Met His Trp Val Arg GirgAla Pro Gly Lys Gly Len Gin Trp Met 354045 Gly
Gly Phe Asp Pro Gin Asp Gly Glu Thr lle Tyr Ala Gin Lys Phe 505560 Gin Gly Arg Val Thr Met Thr Gin

Asp Thr Ser Thr Asp_ Thr Ala Tyr 65707580 Met Gin Len Her Her,Len Arg. Her, Gin As r.Ala Val Tyr
Tyr CyS 859095 Rb-cz—huigG P(ab 2 (DAKO), ofr FETC- abeﬁ:g %b-u-huig(§ pF-Eil))z y

(BD/Pharmingen).

[60201] HuMab 002 (iransient transfectoma-, hybridoma derived- and mutant
variant material) was tested at a concentration of 1 Jg/ml in the IIAL.6-FcyRI

5 transfectant binding assay. The IIA1.6 wild type cells were used as a negative
control. As a control for FeyRl expression m-0-huCD64-FITC (BD/

Pharmingen) was used.

[00202] HuMab 002 (transient transfectoma-, hybridoma derived- and mutant
variant material) was tested at a concentration of 10 pg/ml in the effector cell

10 binding assays. Transient transfectorna material was not tested in the granulocyte
binding assay. [gG4 (10 pg/ml) was used as a negative control in all effector cell

binding assays with the exception of the granulocyte binding assay.

166203} Whole blood was enriched for NK cells using an NK isolation kit (Dynal
Biotech ASA, Oslo, Norway). NK cells were identified by m-a-huCD56-FITC

15 staining.

j80264] PBMCs (peripheral blood mononuclear cells) were obtained from whole blood
using Ficoll procedure as described in the protocol enclosed with the NK isolation
kit (Dynal Biotech ASA, Oslo, Norway). Monocytes were identified based on
FSC/SSC profile.Granulocytes were isolated from whole blood using FACS lysis

20 buffer and identified based on FSC/SSC profile.

[060205] Freshly isolated effector cells were incubated with antibodies, and binding of

antibody was detected with FITC-labeled rabbit-anti-human IgG F(ab}: (DAKO),

or FITC-labeled rabbit-anti-human IgG F(ab); (BD/Pharmingen). HuMab 002

{transient transfectoma- and/or hybridoma-derived material, and mutant

25 variants) were tested at a concentration of 10 pg/ml. Absence of primary antibody

or human IgG4 (10 pg/ml) was used as negative control. NK cells were isolated

from MNC samples by a NK isolation kit {Miltenyi Biotec, USA). In experiments

using NK cell-enriched peripheral blood mononuclear cells, NK cells were

identified by double staining using PE-labeled mouse-anti-human CD56

30 (BD/Pharmingen). Granulocytes and monocytes were isolated according to the

state of the art from PBMC (e.g. Monocyte isolation kit (Miltenyi, see above).
Granulocytes and monocytes were identified based on FSC/SSC profile.



Ala Thr Asp Asp Len Asp Tyr Phe Asp Tyr Trp Gly Gin Gly Thr Gin 100105110 Val Thr Val Her Her
115 -8 <211> 108 <212> PRT <213> Homo sapiens <400> 11 Glu lle Val Leu Thr Gin Her Pro Ala
Thr Leu Bar Leu Her Pro Gly 151015 Glu Arg Ala Thr Leu Her Cys Arg Ala Her Gin Her Val Her Her
Tyr 202530 Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu lle 359095 Tyr Asp Ala Her
Asn Arg Ala Thr Gly lle Pro Ala Arg Phe Her Gly 505%3Q Her Giy Her Gly Thr Asp Phe Thr Leu Thr lle
Her HerGlu Pro 65707580 Glu Asp Phe Ala Val Tyr Tyr Cys Gin Gin Arg Her Asn Trp Pro Pro 859095
Val Thr Phe Gly &in f2ly Thr Arg Leu Glu lle Lys 100105

[60206] HuMab 002 according to the invention was able to bind to FcR as indicated
by binding to granulocytes, monocytes and NK cells. All three Fe-variants tested
(IgG4v1, IgGlivl and IgG1v2) had completely lost the capacity to bind to NK cells

5 (Table 4). In addition, HuMab 002 bound efficiently to granulocytes and
monocytes, whereas the mutant variants showed binding levels comparable to
absence of primary antibody or human IgG4, as indicated by percentages of cells
binding antibody in Tables 5 and 6. This indicates that the mutant variants lost
the capacity to interact with FcR on effector cells.

10 [082¢7] As HuMab 002 can efficiently interact with FcR, this antibody has the
intrinsic potential to induce antibody dependent cell-mediated cytotoxicity in
vive. Inactivation of the interaction with FcR as performed for the Fe-variants

according to the invention prevents ADCC in an effective manner.

TABLE 4
Antibody NK cell binding
(% NK cells binding antibody)
No antibody 0.03
HuMab 002 (hybridoma) 90.92
HuMab 002 (transient) 37.40
Human IgG4 0.06
IgGdvi 0.06
IgGlvl 0.12
IgG1v2 0.00




<210> 12 <211> 128 <212> PRT <213> Homo sapiens <400> 12 Gin Val Gin Leu Val Glu Her Gly Gly
Gly Val Val Gin Pro Gly Arg 151015 Her Leu Arg Leu Her Cys Ala Ala Her Gly Phe Thr Phe Her Her
Tyr 202530 Gly Met His Trp Val Arg Gin Ala Pro Gly Glu Gly Leo Giu Trp Val 354045 - 9 - Lys Gly Arg
She Thr lle Set Arg Asp Asn Set Lys Asn Thr Leu Set 65707580 Leu Leu Met Asn Set Leu Arg Ala Glu
Asp Thr Ala Val Tyr Tyr Cys 859095 Thr Arg Gly Gly 84+ Tyr Gly Set Gly Set Set Phe Asp Tyr Tyr Tyr
100105110 Tyr Gly Met Asp Val Trp Giy Gin Gly Thr Thr Val Thr Val Set Set 115120125 <210> 13

<211> 107 <212> PRT <2133

Set Ala Set Val Gly 151015

Set Leu

Hormo saprens<400>-13 /315 |£(:1E?in Metr Thr GinSet'Pro Set

Antibody Monocyte binding

(% monocytes binding antibody)
No antibody 8.5
HuMab 002 (hybridoma) 38.4
HuMab 002 (transient) 31.3
Human IgG4 9.4
1gGavi 4.5
Iglel 12.3
IgGlv2 14.0
TABLE 6
Antibody Granulocyte binding
(% granulocytes binding antibody)
No antibody 1.2
HuMab 002 (hybridoma) 63.6
1gG4vl " 1.6
IgGlvl 2.1
2.0

IgGlv2




Asp Arg Val Thr lle Thr Cys Arg Ala Set Gin Gly lle Set Set Trp 202530 Leu Ala Trp Tyr Gin Gin Lys
Pro Glu Lys Ala Pro Lys Set Leu lle 354045 Tyr Ala Ala Set Set Leu Gin Set Gly Val Pro Set Arg She
Set Gly 505560 Set Gly Set Gly Thr Asp She Thr Leu Thr lle Set Set Len Gin Pro 65707580 Gin Asp
She Ala Thr Tyr Tyr Cys Gin Gin Tyr Asn Set Tyr Pro Len 859095 Thr Phe Gly Gly Gly Thr Lys Val Gin
lle Lys 100105 0 - <212> PRT <213> Homo sapiensgs400> 14 Glu Val Gin Leu Val Glu Set Gly Gly
Gly Leu Val Gin Pro Gly Gly 51015 Set Leu Arg Leu Set Cys Ala Ala Set Gly Phe Thr Phe Set Set
202530 Asp Met His Trp Val Arg Gin Ala Thr Gly L@/ﬁﬂ)@_eu Glu Trp Val

1.  An antibody binding to P-selectin, not binding to complement factor Clgq,
containing a Fc part derived from human origin, and is characterized in that
said antibody is an antibody of human subclass IgGl, containing at least one

5 mutation in 1234, 1235, D270, N297, E318, K320, K322, P331 and/or P329 or
is an antibody of human subclass IgG4 wherein 5228 is replaced by P and L235
is replaced by E.

2.  Hybridoma cell line DSM ACC2640, DSM ACC2641 or DSM ACC2642.

3.  An anti-P selectin aﬁﬁbod}r obtainable from hybridoma cell line DSM
10 ACC2640, DSM ACC2641 or DSM ACC2642

4.  An anti-P selectin antibody, characterized in that it
a) is a human or humanized antibody, and
b) binds at least 1000 fold more specifically to P-selectin than to E- or L-
selectin as measured by EC50 values in an ELISA assay, wherein P-

15 and E- and/or L-selectin are coated onto the microtiter plate.
5. A nucleic acid molecule encoding an antibody molecule of claim 1, 3 or 4.

6. A vector comprising the nucleic acid molecule of claim 5.

7. Ahost cell comprising the vector of claim 6.

8. A method for the preparation of an antibody molecule of claim 1, 3 or 4
20 comprising culturing the host cell of claim 7 under conditions that allow
synthesis of said antibody molecule and recovering said antibody molecule

from said culture,

9. A composition comprising an antibody molecule of claim 1, 3 or 4 or an

antibody molecule produced by the method of claim 8.

25 10, The composition of claim 9, which is a pharmaceutical or a diagnostic

composition.

11. A pharmaceutical composition comprising an antibody of claim 1, 3 or 4 and at

least one pharmaceutically acceptable excipient.



354045 Set Ala lle Set Thr Ala Gly Asp Thr Tyr Tyr Pro Gly Set Val Lys 505560 Gly Arg Phe Thr lle
Set Arg Glu Asn Ala Lys Flan Ser Leu Tyr Leu 65707580 Gin Met Asn Set Leu Arg Val Gly Asp Tht Ala
Val Tyr Tyr Cys Ala 859095 Arg Gly Arg Phe Asp Gly Set Gly Set Tyr Tyr Asn Asp Trp Phe Asp
100105110 Pro Trp Gly Gin Gly Thr Leu Val Thr Val Set Set 115120 <210> 15 <211> 107 <212> PAT
<213> Homo <400> 15 sapiens Ala lle Gin Leu Thr &fn Set Pro Set Set Leu Set Ala Set Val Gly
151015 Asp Arg Val Thr lle Thr Cys Arg Ala Set Gin Gly lle Set Set Trp 202530 354045 Tyr Ala Ala
Ser Set Leu Gini3er GlytHad Hoo Set tegribe S€raGiytient in need of therapy, characterized by

administering to the patient a therapeutically effective amount of an antibody

according to claim 1, 3 or 4.
13.  The use of an antibody as defined in claims 1, 3 or 4 for therapy.

5 14. The use of an antibody as defined in claim 1, 3 or 4 for the preparation of a
medicament for the prophylaxis and treatment of inflammatory and

thrombotic disorders,
15. The use of claim 14 for the treatment of PAOD or CLI.

16. Kit comprising an antibody molecule of claim 1, 3 or 4, a nucleic acid molecule

10 of claim 5, a vector of claim 6 or a host cell of claim 7.

17. A composition comprising an antibody, characterized in that said antibody
binds P-selectin, contains an Fc part derived from human origin and does not

bind complement factor Clq.

18. The composition of claim 17, which is a pharmaceutical or a diagnostic

15 composition,

19. Method for the treatment of a patient in need of therapy, characterized by
administering to the patient a therapeutically effective amount of an antibody
which binds P-selectin, contains an Fc part derived from human origin and

does not bind complement factor Clq.

20 20. The use of an antibody which binds P-selectin, contains an Fc part derived

from human origin and does not bind complement factor Clq for therapy.

21. The use of an antibody which binds P-selectin, contains an Fc¢ part derived
from human origin and does not bind complement factor Clq for the
preparation of a medicament for the prophylaxis and treatment of

25 inflammatory and thrombotic disorders.
22.  The use of claim 21 for the treatment of PAOD and CLI. -

23. The invention as described herein.



505560 Set Gly Set Gly Thr Asp Phe Thr Leu Thr lle Set Ser. Leu Gin Pro 65707580 Glu Asp Phe Ala
Thr Tyr Tyr Cys Gin Gin Tyr Asn Set Tyr Pro Leu 859095 Thr Phe Gly Gly Gly Thr Lys Val Glu lle Lys
100105 <210> 16 <211> 124 <212> PRT <213> Homo sapiens <400> 16 Glu Val Gin Leu Vol Glu Set
Gly Gly Gly Leu Vol Gin Pro Gly Gly 151015 Set Leu Arg Leu Set Cys Ala Ala Set- Gly Phe Thr Phe
Set Set Tyr 202530 Asp Met His Trp Vol Arg Gin Ala Thr Gly Lys Gly Leu Glu Trp Val 354045 Set Ala
lle Ser Thr Ala Gly Asp Thr Tyr Tyr Pro Gly Set Val Lys 505560 Gly Arg Phe Thr lle Set Arg Glu Asn
Ala Lys Asn Set Leu Tyr Leu 65707580 Gin Met Asn Set Leu Arg Vol Gly Asp Thr Ala Val Tyr Tyr Cys

Ala 859095 Arg Gly Arg Phe Asp Gly Sg&&}é{@g&@(&&{r Asn Asp Trp Phe Asp
<110> F. Hoffmann~-Lz Roche AG
<120> ANTI-P~SELECTIN ANTIBODIES
<130> 22354WO
<160> 52
<170> Patentin version 3.2
<Z10>» 1
<211> 107
<Z12> PRT

<213> Homo sapiens

<400> I

Glu Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly
1 -5 i0 15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Ser Ser Tyr
20 25 30

Leuw Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Proc Arg Leu Leu lLle
as ' 40 45

Tyr Asp Ala Ser Asn Arg Ala Thr Gly Ile Pro Ala Arg Phe Ser Gly
50 ‘ 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu Pro
65 70 75 80

Glu Asp Phe 2la Val Tyr Tyr Cys Gln Gln Arg Asn Asn Trp Pro Leu
85 S0 95

Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys
160 105

<210> 2

<211> 124

<2l2> PRT

<213> Homo saplens

<400> 2

Giu Val Gln Lew Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly



100105110 - 12 -115120 <210> 17 <211> 107 <212> PAT <213> Homo sapiens <400> 17 Gin lle
Val Len Thr Gin Set Pro Ala Thr Len Set Len Set Pro Gly 151015 Gin Arg Ala Thr Len Set Cys Arg Ala
Set Gin Set Val Set Set Tyr 202530 Len Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Len Len lle
354045 Tyr Asp Ala Set Asn Arg Ala Thr Gly Ile Pro Ala Arg Phe Set Gly 505560 Set Gly Set Gly Thr
Asp Phe Thr Len Thr lle Ser Set Len Gin Pro 657075BO Gin Asp Phe Ala Val Tyr Tyr Cys Gin Gin Arg
Tyr Asn Trp Pro Len 859095 Thr Phe Gly Gly Gly Th5 Lys Val Gin lle Lys 100105

I 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Esp Met His Trp Val Arg Gln Ala Thr Gly Lys Gly Leu Glu Trp Val
35 40 45

Ser Gly Ile Thr Thr Ala Gly Asp Thr Tyr Tyr Pro Gly Ser Val Lys
50 55 60

Gly Arg Phe Thr Ile Ser Arg Glu Asn Ala Lys Asn Ser Leu Tyr Leu
65 70 & B0

Gln Met Asn Ser Leu Arg Ala Gly Asp Thr Ala Val Tyr Tyr Cys Ala
g5 80 25

Arg Giy Arg Ile Ser Met Asp Arg Gly Val Lys Asn Rsn Trp Phe Asp
100 105 110

Pro Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 1z0

<21C0> 3

<2il> 107

<212> PRT

<213> Homo sapiens

<400> 3
Glu Ile Val Leu Thr Gln Ser Prc Ala Thr Leu Ser Leu Ser Pro Gly
1 5 10 15

Glu Arg Ala Thr Leu Ser Cys Arg Als Ser Gin Ser Val Ser Ser Tyr
20 ; 25 30

Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu Ile
35 40 45

Tyr Asp Ala Ser Asn Arg Ala Thr Gly Ile Pro Ala Arg Phe Ser Gly
50 55 60



<210> 18 <211> 124 <212> PRT <213> Homo sapiens <400> 18 Gin Val Gin Len Val Gin Set Gly Gly
Gly Len Val Gin Pro Gly Gly 151015 Set Len Arg Len Set Cys Ala Ala Set Gly Phe Thr Phe Set Set
Tyr 202530 - 13 - Set Ala lle Set- Thr Ala Gly Asp Thr Tyr Tyr Pro Gly Set- Val Lys 505560 Gly Arg
Phe Thr lle Set Arg Giu Asn Ala Lys Asn Set Leu Tyr Leu 65707580 Gin Met Asn Set Leu Arg Val Gly
Asp Thr Ala Val Tyr Tyr Cys Ala 859095 Arg Gly Arg Phe Asp Gly Set Gly Set Tyr Tyr Asn Asp Trp
Phe Asp 100105110 Pro Trp Gly Gin Gly Thr Leu Vaj Thr Val Ser Set 115120 <210> 19 <211> 108

<212> PRT <213> Homo sapiens

Ser Gly Ser Gly Thr Asp Phe Thy Leu Thr Ile Ser Ser Leu Glu Pro
65 Y 75 80

-

Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Arg Ser &sn Trp Pro Leu
85 80 g5

Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys
160 108

<210> 4
<2i1l> 124
<212> PRT

<213> Homo sapiens

<400> 4

Glu Val Gln Leu Val Giu Ser Gly Gly Gly Leu Val Arg Pro Gly Gly
1 5 10 15

Ser Leu Arg leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Asn Tyr
20 25 30

Asp Met His Trp Val Arg Gln Ala Thr Gly Lys Gly Leu Glu Trp Val
s 40 45

Ser Alea Ile Thr Ala Ala Gly Asp Ile Tyr Tyr Pro Gly Ser Val Lys
50 55 60

Gly Arg Phe Thr Ile Ser Arg Glu Asn Ala Lys Asn Ser Leu Tyr Leu
65 70 75 80

Gln Met Asn Ser Leu Arg Ala Gly Asp Thr Alas Val Tyr Tyr Cys Ala
85 30 G5

Arg Gly Arg Tyr Ser Gly Ser Gly Ser Tyr Tyr Asn Asp Trp Phe Asp
100 105 110

Pro Trp Gly Gln Gly Thr Leu Val Thr val Ser Ser

1i5 120
<21i0> 5
<211> 107
<212> PRT

<Z213> Homo sapiens



<400> 19 Glu lle Val Lev Thr Gin Set Pro Sly Thr Leu Ser Leu Set Pro Gly 51015 Glu Arg Ala Thr Leu
Set Cys Arg Ala Set Gin Set Val Set Set Set 202530 Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly GIn Ala
Pro Arg Leu Leu 354045 lle Tyr Gly Ala Set Set Arg Ala Thr Sly lle Pro Asp Arg Phe Set 505560 Sly
Set- Gly Set Gly Thr Asp Phe Thr Leu Thr lle Set Arg Leu Glu 65707580 Pro Glu Asp Phe Ala Val Tyr
Tyr Cys Gin Gin Tyr Gly Set Set Pro 859095 Phe Thr Phe Sly Pro Sly Thr Lys Val Asp lle Lys 100105
- 14 - <210> 20 <211> 119 <212> PRT <213> Homo sapiens <400> 20 Gin Val Gin Leu Val Glu Ser
Gly Gly Gly Val Val Gin Pro Gly Arg 151015 Ser Leu Arg Leu Set Cys Ala Ala Thr Gly Phe Thr Phe

Ser Ser Tyr
<400> 5

Rsp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 15

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Ser Trp
20 25 30

Leu Ala Txp Tyx Gln Gln Lys Pro Glu Lys Ala Pro Lys Ser Leu Ile
35 40 45

Tyr Ala Ala Ser Ser Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ssr Ser Leu Gln Pro
7

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gin Tyr His Ser Tyr Pro Leu
85 30 95

Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys
100 105

<210> 6
<21l> 128
<2L2> PRT

<213> Homo sapiens

<400> €

Gin Val Gln Leu Val Glu Ser Gly Gly Gly Val Val Gln Pro Gly Arg
1 3 1 15

Ser Leu Arg Leu Ser Cys Alz Rla Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 3G

Gly Met His Trp Val Arg Gln Alz Pro Gly Glu Gly Leu &lu Trp vail
35 40 45

Ala Val Ile Trp Tyzr Asp Gly Thr Phe Lys Tyr Tyr Ala Asp Ser Val
50 85 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Ser



202530 Gly Met His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 354045 Ala Val lle Trp Tyr
Asp Gly Ser Lys Lys Tyr Tyr Thr Asp Set Val 505560 Lys Gly Arg Phe Thr lle Ser Arg Asp Asn Ser Lys
Asn Thr Leu Tyr 65707580 Leu Gin Met Asn Set Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 859095
Ala Arg Asp Gin Asn Trp lle Asp Val Phe Asp lle Trp Gly Gin Gly 100105110 Thr Met Val Thr Val Ser
Ser 115 <210> 21 <211> 107 <212> PRT <213> Homo sapiens <400> 21 Ala lle Gin Leu Thr Gin Ser
Pro Set Set Leu Set Ala Set Val Gly 151015 - 15 - L&u Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro
Lys Leu Leu lle 354045 Tyr Asp Ala Ser Ser Leu Glu Ser Gly Val Pro Ser Arg Phe Set Gly 505560

65 70 75 80

Leu Leuw Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 S0 85

Thr Arg Gly Gly Tyr Tyr Gly Ser Gly Ser Ser Phe Asp Tyr Tyr Tyr
100 105 110

Tyr Gly Met Asp Val Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser

115 120 125
<210> 7
<21l> 107
212> PRT

<213> Homo sapiens
400> 7

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 15

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Ser Trp
20 25 30

Leu Als Trp Tyr Gln Glr Lys Pro Glu Lys Ala Pro Lys Ser Leu Tle
35 47 45

Tyr Ala Als 3er Ser Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 g0

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr His Ser Tvr Pro Let
8BS g0 95

Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys
100 108

<210G> 8

<211> 117

<212> PRT

<213> Home sapilens



Ser Gly Set Gly Thr Asp Phe Thr Leu Thr lle Set Set Leu Gin Pro 65707580 Glu Asp Phe Ala Thr Tyr
Tyr Cys Gin Gin Phe Asn Ser Tyr Pro Tyr 859095 Thr Phe Gly Gin Gly Thr Lys Leu Glu lle Lys 200105
<210> 22 <211> 124 <212> PRT <213> Homo sapiens <400> 22 Gin Pro Gin Leu Val Gin Set Gly Ala
Giu Val Lys Lys Pro Gly Ala 1510 Set Val Lys Val Set Cys Lys Val Set Gly Asn Thr Leu Thr Glu Leu
209530 Set Met His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Met 354045 Gly Gly Phe Asp
Pro Glu Asn Gly Glu Ala lle Tyr Ala Gin Lys Phe 505260 Gin Gly Arg Val Thr Met Thr Ala Asp Thr Set
Thr Asp Thr Ala Tyr 65707580 Met Asp Leu Set Set Leu Arg Set Giu Asp Thr Ala Val Tyr Tyr Cys

<400> B

Gln Val Gin Leu Val Gln Ser Gly Ala Glu val Lys Lys Pro Gly RAla
1 5 g 15

Ser Val Lys Val Ser Cys Lys Val Ser Gly Tyr Thr Leu Thr Glu Leu
20 25 30

Ser Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Met
35 40 45

Gly Gly Phe Asp Pro Glu Asp Gly Glu Thr Ile Tyr Ala Gln Lys Phe
50 55 60

r Met Thr Glu Asp Thr Ser Thr Asp Thr Alas Tyr

w3
o
t4

Gln Gly Arg Val

65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 50 a5

Ala Thr Asp Rsp Leu Asp Tyr Phe Asp Tyr Trp Gly Gln Gly Thr Gln
ico 105 110

Val Thr Val Ser Ser
115

<210» 9

<211>» 108

<212> PFRT

<213> Homo sapiens

<400> 8

Glu Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly
1 a) 10 15

Giu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Val Ser Ser Tyr
20 25 30

Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gin Ala Pro Arg Leu Leu Ile
35 40 45

Tyr Asp Rla Ser Asn Arg Ala Thr Gly Ile Pro Ria Arg Phe Ser Gly



859095 - 16 - Val Trp Gly Gin Gly Thr Thr Val Thr Val Her Ser 115120 <210> 23 <211> 107 <212>
PAT <213> Homo sapiens <400> 23 Arg Thr Val Ala Ala Pro Ser Val Phe lle Phe Pro Pro Her Asp Glu
151015 Gin Leu Lys Her Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe 202530 Tyr Pro Arg Glu
Ala Lys Val Gin Trp Lys Val Asp Asn Ala Leu Gin 154045 Ser Gly Asn Ser Gin Glu Her Val Thr Glu
GIn Asp Ser Lys Asp Her 505560 Thr Tyr Ser Leu Her Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu
65707580 Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gin Gly Leu Her Her 659095 Pro Val Thr Lys
Ser Phe Asn Arg Gly Glu Cys 100105 <210> 24

50 55 6C

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser leu Glu Pro
65 740 75 80

Glu Asp Phe Ala val Tyr Tyr Cys Gln Gln Arg Ser Bsn Trp Pro Pro
B85 G0 95

Val Thr Phe Gly Gln Gly Thr Arg Leu Glu Ile Lys
100 105

<210> 10

€21i> 117

<212» PRT

<213> Homoe sapiens

<46C> 10

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gily Rla
1 5 it 15

Ser Val Lys Val Ser Cys Lys Val Ser Gly Tyr Thr Leu Thr Glu Leu
20 25 30

Ser Met His Tzp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Mst
35 40 45

Gly Gly Phe Asp Pro Glu Asp Gly Glu Thr Ile Tyr Ala Gln Lys Phe

Gln Gly Arg Val Thr Met Thr Glu Asp Thr Ser Thr Asp Thr Ala Tyr
€5 7C 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 50 g5

Ala Thr Asp Asp Leu Asp Tyr Phe Asp Tyr Trp Gly Gln Gly Thr Gln
100 105 iio

Val Thr Val Ser Ser
115

<210> 11



<211> 330 <212> PET <213> Homo sapiens <400> 24 Ala Ser Thr Lys Giy Pro Ser Val Phe Pro Leu
Ala Pro Her Her Lys 51015 - 17 - Phe Pro Glu Pro Val Thr Val Ser Trp Asn Set Gly Ala Lea Thr Ser
354045 Gly Val His Thr Phe Pro Ala Val Lea Gin Ser Set Gly Lea Tyr Ser 505560 Lea Ser Set Val Val
Thr Val Pro Ser Set Set Leu Giy Thr Gin Thr 65707580 Tyr lle Cys Asn Val Asn His Lys Pro Ser Asn
Thr Lys Val Asp Lys 859095 Lys Val Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys
100105110 Pro Ala Pro Glu Lea Lea Gly Gly Pro SQ%\_/&U Phe Lea Phe Pro Pro 115120125 Lys Pro
Lys Asp Thr Lea Met lle Set Arg Thr Pro Glu Val Thr Cys 130135140

<z211l> 108

<212> PRT

<213> Homo sapiens

<400> 11

Glu Iie Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Val Ser Ser Tyr
20 25 3¢

o
H
[&]

Leu Ala Trp Tyr Gln Gln Lys Pre Gly Gin RAla Arg Leu Leu Ile
35 40 45

Tyr Asp Rla Ser Asn Arg Ala Thr Gly Ile Pro Ala Arg Phe Ser Gly
50 E5 60

Ser G Ser Giy Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu Pro
65 70 75 8O

F
=

Glu Asp Phe Ale Val Tyr Tyr Cys Gln Gln Arg Ser Asn Trp Pro Pro
85 a0 95

Val Thr Phe Gly Gla Gly Thr Arg Leu Glu Ile Lys
100 105

<zZ210> 12
<z2li> 128
<212> PRT

<Z13> Homo sapilens

<400> 12

Gln Vel Gln Leu Val Glu Ser Gly Gly Gly Val Val Gln Pro Gly Arg
1 5 10 15

Ser Leu Arg Leu Ser Cys Bla Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 . 30

Gly Met His Trp Val Arg Gln Ala Pro Gly Glu Gly Leu Glu Trp Val .
35 40 45

Rla Val Ile Trp Tyr Asp Gly Thr Phe Lys Tyr Tyr Ala Asp Ser Val
50 55 &0



Val Val Val Asp Val Set His Glu Asp Pro Glu Val Lys Phe Asn Trp 145150155160 Tyr Val Asp Gly Val
Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu 165170175 Glu GIn Tyr Asn Set Thr Tyr Arg Val Val Set
Val Lea Thr Val Lea 180185190 His GIn Asp Trp Lea Asn Gly Lys Glu Tyr Lys Cys Lys Val Set Asn
195200205 Lys Ala Lea Pro Ala Pro lle Glu Lys Thr lle Ser Lys Ala Lys Gly 210215220 Gin Pro Arg
Glu Pro Gin Val Tyr Thr Lea Pro Pro Set Arg Asp Glu 225230235240 -18- Pro Her Asp lle Ala Val Glu
Trp Glu Her Asn Gly Gin Pro Glu Asn 260265270 AsnTyr Lys Thr Thr Pro Pro Val Leu Asp Her Asp
Gly Her Phe Phe 275280285 Leu Tyr Her Lys Leu Thr Val Asp Lys Her Arg Trp Gin Gin Gly Asn
290295300 Val Phe Her Cys Her Val Met His Giu Ala Leu His Asn His Tyr Thr 305310315320

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Ser
65 70 _ 75 80

Leu Leu Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Thr Arg Gly Gly Tyr Tyxr Gly Ser Gly 3Ser Ser Phe Asp Tyr Tyr Tyr
100 105 110

Tyr Gly Met Asp Val Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser
115 120 125

<210> 13
<211» 107
<212>» PRT

<213> Homc sapiens
<400> 13
hsp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly

1 5 10 i5

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Ser Trp
20 25 30

Leu Ala Trp Tyr Gln Gin Lys Pro Glu Lys Alz Pro Lys Ser Leu Ile
35 40 45

Tyr Ala Ale Ber Ser Leu Gln Ser GEly Val Pro Ser Arg Phe Ser Gly

Ser Gly Ser Gily Thr Asp Phe Thr Leu Thr Ile Ser Ser Lewn Gln Pro
€5 70 75 80

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr Asn S5er Tyr Pro Leun
85 90 g5

Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys
100 105

<210> 14
<211l>» 124



Gin Lys Her Leu Her Leu Her Pro Gly Lys 325330 <210> 25 <211> 329 <212> PRT <213> Homo
sapiens <400> 25 Ala Her Thr Lys Gly Pro Her Val Phe Pro Leu Ala Pro Her Her Lys 51015 Her Thr
Her Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr 202530 Phe Pro Glu Pro Val Thr Val Her Trp
Asn Her Giy Ala Leu Thr Her 354045 Gly Val His Thr Phe Pro Ala Val Leu Gin Her Her Gly Leu Tyr
Her 505560 Leu Her Her Val Val Thr Val Pro Her Her Her Leu Gly Thr Gin Thr 65707580 Tyr lle Cys
Asn Val Asn His Lys Pro Her Asn Thr Lys Val Asp Lyg 859095 - 19 - Pro Ala Pro Pro Val Ala Gly Pro
Ser Val Phe Leu Phe Pro Pro Lys 115120125 Pro Lys Asp Thr Leu Met lle Her Arg Thr Pro Glu Val

Thr Cys Val 130135140
<212> PRT
<213> Homo sapiens
<400> 14
Glu val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Giy Phe Thr Phe Ser Ser Tyr
20 25 30

Asp Met His Trp Val Arg Gln Ala Thr Giy Lys Gly Leu Glu Trp Val

Ser Ala Ile Ser Thr Ala Gly Asp Tnr Tyr Tyr Pro Gly Ser Val Lys
50 55 60

Gly &rg Phe Thr Ile Ser Arg Glu Asn Ala Lys Asn Ser Leu Tyr Leu

Gln Met Asn Ser Leu Arg Val Gly ARsp Thr Rla Val Tyr Tyr Cys Ala

85 9c _ 85

Arg Gly Arg Phe Asp Gly Ser Gly Ser Tyr Tyr Asn Asp Trp Phe Asp
100 105 110

Pro Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser

115 1z0
<210> 1
<Z2ii> 107
<212> PRT

<213> Homo sapiens
<400> 15
Bia Ile Gln Leu Thr Gln Ser Pr¢ Ser Ser Leu Ser Ala Ser Val Gly

1 5 ) 10 15

Asp Rrg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Ser Trp
20 25 30

Leu Ala Tzxp Tyr Gln Gln Lys Pro Glu Lys Ala Pro Lys Ser Leu Ile



Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr 145150155160 Val Asp Gly Val Glu
Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu 165170175 Gin Tyr Asn Ser Thr Tyr Arg Val Val Her Val
Leu Thr Val Leu His 180185190 Gin Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys
195200205 Gly Leu Pro Ser Ser lle Glu Lys Thr lle Ser Lys Ala Lys Gly Gin 210215220 Pro Arg Glu
Pro Gin Val Tyr Thr Leu Pro Pro Ser Arg Asp Giu Leu 225230235240 Thr Lys Asn Gin Val Ser Leu Thr
Cys Leu Val Lys Gly Phe Tyr Pro 245250255 Ser Asq lle Ala Val Giu Trp Glu Ser Asn Gly Gin Pro Glu
Asn Asn 260265270 Tyr Lys Thr Thr Pro Pro Val Lou Asp Her Asp Gly Ser Phe Phe Leu 275280285
Tyr Ser Lys Lou Thr Xfl Asp Lys Her Arg 'I:}r(g) Gin Gin Gly Asn Vgé 290295300 Phe Her Cys Ser Val
Met His Glu Ala Leu His Asn His Tyr Thr Gin 305310315320

Tyr Ala Ala 5er Ser Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly
50 53 60

Ser Gly Ser Giy Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
a5 70 75 80

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr Asn Ser Tyr Pro Leu
85 90 85

Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys
100 1085

<210> 16
<211> 124
<212> PRT
<Z13> Homo sapiens

<400> 16
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 i¢ i5

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Asp Met His Trp Val Arg Gln Ala Thr Gly Lys Gly Leu Glu Trp Val
35 40 45

Ser Ala Ile Ser Thr Ala Gly Asp Thr Tyr Tyr Pro Gly Ser Val Lys
50 55 60

Gly Arg Phe Thr Ile Ser Arg Glu Asn Ales Lys Asn Ser Leu Tyr Leu
65 70 75 8¢

Gln Met Asn Ser Leu Arg Val Asp Thr Ala Val Tyr Tyr Cys BRla
B: G0 95

)
fo
=

Arg Gly Arg Phe Asp Gly Ser Gly Ser Tyr Tyr Asn Asp Trp Phe Asp
100 105 110

Pro Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser



- 20 - 325 <210> 26 <211> 330 <212> PRT <213> Homo sapiens <400> 26 Ala Ser Thr Lys Gly Pro
Ser Val Phe Pro Len Ala Pro Ser Her Lys 151015 Set Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val
Lys Asp Tyr 202530 Phe Pro Glu Pro Val Thr Val Her Trp Asn Her Gly Ala Leu Thr Her 354045 Gly
Val His Thr Phe Pro Ala Val Leu Gin Her Her Gly Len Tyr Her 505560 Leu Ser Ser val Val Thr Val Pro
Ser Her Her Leu Gly Thr Gin Thr 65707580 Tyr lle Cys Asn Val Asn His Lys Pro Her Asn Thr Lys Val
Asp Lys 859095 Lys Val Glu Pro Lys Set Cys Asp Lys .Thr His Thr Cys Pro Pro Cys 100105110

<210>
<2il>
<212>
<213>

<400>

Glu

Glu

Leu

Ser
&5

Thr

Ile

hrg

Ala

Asp

20

Gly

Asp

Phe

<210>
<211>
212>
<213>

<400>

115

17
107
PRT
Homo
i7

Val

Ala

Trp

Ala

Ser

18
124
PRT
Homo

18

Glu Val Gln

1

Ser Leu Arg

hsp Met His

35

s5apiens

Leu Thr

Thr Leu
20

Tyr Gln

Ser Asn

Gly Thr

Ala Val
85

Gly Gly
100

sapiens

Leu Val
5

Leu Ser
20

Trp Val

Gln

Ser

Arg

Asp

70

Tyr

Thr

Glu

Ser

Cys

Lys

Ala
55

Lys

Ser

Cys Bla

Arg Gln

120

Prc Rla

Arg Ria
25

Pro Gly
40

Thr Gly

Thr Leu

Cys Gln

Val Glu
105

Gly Gly

Ala Ser
25

Rls Thr
40

Thr
10

Ser

Ile

Thr

Gln

el

Tle

Cly
10

Leu Ser

Gin Ser

Ala Pro

Pro Ala

60

Arg Tyr

Lys

Leu Val

Phe Thr

Lys Gly

Leu

Val

Arg

r Ser

Asn

Phe

Ley
45

Ser

Ser
30

Leu I

Phe

Leu

Trp

Pro

Ser
30

Glu

Fro Gly
15

Ser Tyr

Ser Gly

Glu Pro
80

Pro Leu
95

Gly Gly
15

Ser Tyr

Trp Val



Pro Ala Pro Giu Ala Ala Gly Gly Pro Her Val Phe Len Phe Pro Pro 115120125 Lys Pro Lys Asp Thr
Leu Met lle Her Arg Thr Pro Glu Val Thr Cys 130135140 Val Val Val Asp Val Her His Glu Asp Pro Gin
Val Lys Phe Asn Trp 145150155160 - Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg
Glu 165170175 - 21 - 180185190 His Gin Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Set Asn
195200205 Lys Ala Leo Pro Ala Pro lle Glu Lys Thr lle Ser Lys Ala Lys Gly 210215220 Gin Pro Arg
Glu Pro GIn Val Tyr Thr Leo Pro Pro Set Arg Asp Gly 225230235240 Leo Thr Lys Aso Gin Val Ser Leo
Thr Cys Leo Val Lys Gly Phe Tyr 245250255 Pro Ser Asp lle Ala Val Glu Trp Glu Ser Asn Gly Gin Pro
Glu Asn 260265270 Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe

Ser Ala Ile Ser Thr Ala Gly Asp Thr Tyr Tyr Pro Gly Ser val Lys
50 55 60

Giy Arg Phe Thr Tle Ser Arg Glu Asn Ala Lys Asn Ser Leu Tyr Leu
65 70 75 8O

Gln Met Asn Ser Leu Arg Val Gly Asp Thr Ala Val Tyr Tyr Cys Ala
85 a0 95

Arg Gly Arg Phe Asp Gly Ser Gly Ser Tyr Tyr Asn Asp Trp Phe Asp
100 105 110

Pro Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> 18

<211> 108

<212> PRT

<213> Homo sapiens

<4Q0> 19

Glu Ile Val Leu Thr Gln Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly

Glu Arg Ala Thr Leuw Ser Cys Arg Bla Ser Gln Ser Val Ser Ser Ser
20 25 30

Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu
3% 40 45

Ile Tyr Gly Ala Ser Ser Arg Ala Thr Gly Ile Pro Asp Arg Phe Ser
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Arg Leu Glu

Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Tyr Gly Ser Ser Pro
85 LY 95

Phe Thr Phe Gly Pro Gly Thr Lys Val Asp Ile Lys
100 igcs



275280285 Leo Tyr Set Lys Leo Thr Val Asp Lys Ser Arg Trp Gin Gin Gly Asn 290295300 Val Phe Ser
Cys Set Val Met His Glu Ala Leo His Asn His Tyr Thr 305310315320 Gin Lys Set Leo Set Leo Ser Pro
Gly Lys 325330 <210> 27 <211> 327 <212> PAT <213> Homo sapiens <400> 27 Ala Set- Thr Lys Gly
Pro Ser Val She Pro Leu Ala Pro Cys Ser Arg 151015 - 22 - Phe Pro Glu Pro Val Thr Val Ser Trp Asn
Ser Gly Ala Leu Thr Ser 354045 Gly Val His Thr Phe Pro Ala Val Leu Gin Set Ser Gly Leu Tyr Set
505560 Leu Ser Her Val Val Thr Val Pro Her Ser SefLeu Gly Thr Lys Thr 65707580 Tyr Thr Cys Asn
Val Asp His Lys Pro Ser Asn Thr Lys Val Asp Lys 859095 Arg Val Glu Set Lys Tyr Gly Pro Pro Cys
Pro Set Cys Pro Ala Pro

<210> 20
<211i>» 118
<212> ERT

<213> Homo sapiens

<400> 20

Gln Val Gln Leu Val Glu Ser Gly Gly Gly Val Val Gin Pro Gly Arg
1 5 i0 15

Ser Leu Brg Leu Ser Cys Ala Ala Thr Gly Phe Thr Phe Ser Ser Tyr
20 25 20

Gly Met His Trp Val Arg Giln Als Pro Gly Lys Gly Leu Glu Trp Val
35 46 45

Ala Val Ile Trp Tyr Asp Gly Ser Lys Lys Tyr Tyr Thr Asp Ser Val
50 55 &0

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Bsn Thr Leu Tyr
65 70 75 8¢

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 a5

Rla Arg Asp Gln Asn Trp Ile Asp Val Phe Rsp Ile Trp Gly Gin Gly
100 105 110

Thr Met Val Thr Val Ser Ser

115
<216> 21
<Z211> 107
<212> PRT

<213> Homo sapiens

<400> 21
Bla Ile Gln Leu Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 19 15

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Ser 2ls
20 25 30



100105110 Glu Phe Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys 115120125 Asp Thr
Leu Met lle Her Arg Thr Pro Glu Val Thr Cys Val Val Val 130135140 Asp Val Set Gin Glu Asp Pro Giu
Val Gin Phe Asn Trp Tyr Val Asp 145150155160 Gly Val Olu Val His Asn Ala Lys Thr Lys Pro Arg Giu
Glu Gin Phe 165170175 Asn Set Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gin Asp 180185190
Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Set Asn Lys Gly Leu 195200205 Pro Ser Set lle Glu Lys
Thr lle Set Lys Ala Lys Giy Gin Pro At; 210215220 Ci%: Pro Gin Val Tyr Thr Leu Pro Pro Set Gin Glu
Giu Met Thr Lys 225230235240 -23- lle Ala Val Glu Trp Glu Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys
260265270 Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Set

Leu Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45

Tyr Asp Rla Ser Ser Leu Glu Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gin Pro
65 70 75 8¢

Glu Bsp Phe Ala Thr Tyr Tyr Cys Gln Gln Phe Asn Ser Tyr Pro Tyr
85 8¢ 95

Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys
100 105

<210> 22
<211> 124
<212» FPRT

<213>» Homo saplens

<400> 22

Gin Pro Gln Leu Val 6ln Ser Gly Ala Giu Val Lys Lys Pré Gly Ala

Ser Val Lys Val Ser Cys Lys Val Ser Gly Asn Thr Leu Thr &lu Leu
20 25 30

Ser Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Met
35 40 45

Gly Gly Phe Asp Pro Glu Asn Gly CGlu Ala Ile Tyr Ala Giln Lys Phe
50 55 60

Gln Giy Arg Val Thr Met Thr Ala Asp Thr Ser Thr Asp Thr Ala Tyr
55 70 75 BC

Met Asp Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 85

Alz Thr Asp Leu Rla Gly Gly Ser Asp Phe Tyr Tyr Tyr Gly Leu Asp
100 105 110



275280285 Arg Leu Thr Val Asp Lys Ser Arg Trp Gin Gin Gly Asn Val Phe Ser 290295300 Cys Ser
Val Met His Gin Ala Len His Asn His Tyr Thr Gin Lys Ser 305310315320 Len Set- Leu Ser Len Gly Lys
325 <210> 28 <211> 327 <212> PAT <213> Homo sapiens <400> 28 Ala Ser Thr Lys Gly Pro Ser Val
Phe Pro Len Ala Pro Cys Ser Arg 151015 Ser Thr Ser Gin Ser Thr Ala Ala Len Gly Cys Len Val Lys
Asp Tyr 902530 P e Pro Glu Pro Val Thr Val Set Trp Asn Ser Gly Ala Len Thr Ser 35404; Gly Val His
Thr Phe Pro Ala Val Len Gin Ser Ser Gly Len Tyr Sgf 505560 Len Ser Ser Val Val Thr Val Pro Set Ser
Ser Len Gly Thr Lys Thr 65707580 Tyr ThrCys Aso Val Asp His Lys Pro Ser Asn Thr Lys Val Asp Lys

859095
Val Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser

1135 120
<210> 23
<211> 107
<212> PRT

<213> Homo sapiens

<400> 23

Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu
1 5 10 15

Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn FPhe
20 25 30

Tyr Pro Arg Glu Ala Lys Val Gin Trp Lys Val Asp Asn Ala lLeu Giln
35 49 45

Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser
50 55 60

Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu

-

65 70 15 80

Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gin Gly Leu Ser Ser

Pro Val Thr Lys Ser Phe Asn Arg Gly Giu Cys
100 105

<210> 24

<211> 330

<212> PRT

<Z13> Homo saplens

<400> 24
Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys
i 5 10 15

Ser Thr Ser Gly Gly Thr-Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr
20 25 30



- 24 - Glu Phe Glu Gly Gly Pro Ser Val Phe Leo Phe Pro Pro Lys Pro Lys 115120125 Asp Thr Leu Met
lle Ser Arg Thr Pro Giu Val Thr Cys Val Val Val 130135140 Asp Val Ser Gin Giu Asp Pro Glu Val Gin
Phe Asn Trp Tyr Val Asp 145150155160 Gay Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Giu Glu Gin
Phe 165170175 Asn Ser Thr Tyr Arg Val Val Ser Val Leo Thr Val Leu His Gin Asp 180185190 Trp Leo
Asn Gly Lys Giu Tyr Lys Cys Lys Val Ser Asn Lys Giy Leo 195200205 Pro Ser Ser lle Glu Lys Thr lle
Ser Lys Ala Lys Gly Gin Pro Arg 210215220 Glu Pro7Gin Val Tyr Thr Leo Pro Pro Ser Gin Giu Giu Met
Thr Lys 225230235240 Asn Gin Val Ser Leu Thr Cys Leo Val Lys Gly Phe Tyr Pro Ser Asp 245250255
lle Ala Val Gly B, Glu,.SerAsm Giy.Gin Pr Ghi-Asn Asl Twlpy@gag;ﬁ@gz%gpr Thr Pro Pro Val Leu
Asp Ser Asp Gly See#he Phe Leo Tyr Seto

Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser
50 55 60

Leu Ser Ser Val Val Thr val Pro Ser Ser Ser Leu Gly Thr Gln Thr

Tyr [le Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys
85 80 85

Lys Val Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys
100 105 110

Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro
115 120 125

Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Prc Glu Val Thr Cys
13¢ 135 140

Val vVal val Asp Val Ser His &lu Asp Pro Glu Val Lys Phe Asn Trp
145 150 155 160

o)
-
o

Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu
165 170 175

Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu
180 185 . 190

His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn

195 200 203

Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Als Lys Gly
210 213 220

Eln Pro Arg Glu Pro Gln Val Tyr Thr leu Pro Pro Ser Arg Asp Glu
225 230 235 240

193]
0]
a1
i
T
o

Leu Thr Lys Asn Gin Val : Thr Cys Leu Val Lys Gly Phe Tyr
245 250 255



275280285 Arg Leo Thr Val Asp Lys Ser Arg Trp Gin Giu Gly Asn Val Phe Ser 290295300 Cys Ser
Val Met His Glu Ara Leo His Asn His Tyr Thr Gin Lys Ser 305310315320 325 <210> 29 <211>5
<212> PRT <213> Homo sapiens <400> 29 Ser Tyr Asp Met His 5 <210> 30 <211> 5 <212> PRT
<213> Homo sapiens <400> 30 Asn Tyr Asp Met His 15 <210> 31

- 18-

Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn
2606 265 270

Bsn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe
275 280 285

Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gin Gly Asn
250 295 3060

Val Phe Ser Cys Ser Val Met His Gluv ARla Leu His Asn His Tyr Thr
305 310 315 320

Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
325 330

<210> 25
<Z211> 32%
<212> PRT

<213>  Homo sapiens

<400> 25

Ala Ser Thr Lys Gly Pro Ser Vel Phe Pro Leu Ala Pro Ser Ser Lys
5 10 15

Thr Ser Gly Gly Thr Ala Als leu Gly Cys Leu Val Lys Asp Tyr
20 25 30

n
i)
i

Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser
35 40 45

Gly Val His Thr Phe Pro Ala Val Leu Gln 5Ser Ser Gly Leu Tyr Ser
50 55 60

Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr &Gln Thr
€5 70 75 80

Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys
85 80 95

Lys Val Gilu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys
100 105 110



<211> 5 <212> PRT <213> Homo sapiens <400> 31 Ser Tyr Gly Met His 15 <210> 32 <211> 5 <212>
PRI' <213> Homo sapiens <400> 32 Glu Leu Ser Met His 1 <210> 33 <211> 16 <212> PRT <213>
Homo sapiens <400> 33 -26- Gly lle Thr Thr Ala Gly Asp Thr Tyr Tyr Pro Gly Ser Val Lys Gly 151015
<210> 34 <211> 16 <212> PRT <213> Homo sapiens <400> 34 Ala lle Thr Ala Ala Gly Asp lle Tyr Tyr
Pro Gly Ser Val Lys Gly 151015

-19-

Pro Ala Pro Pro Val Rla Gly Pro Ser Val Phe Leu Phe Pro Pro Lys
1is 120 ' 125

Pro Lys Asp Thr Leu Met Ile Ser Arg Thry Pro Glu Val Thr Cys Val
130 135% 140

Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr
145 150 155 160

Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu
165 170 175

Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Lev Thr Val Leu His
180 185 ' 190

Gin Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys
195 ' 200 205

Gly Leu Pro 3er Ser Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln
210 218 220

Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Asp Gilu Leu
225 230 235 240

Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro
245 250 255

Ser Asp Ile Als Val Glu Trp Glu Ser Asgn Gly Gln Pro Glu Asn Asn
260 265 270

Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu
275 2B0 285

Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val
280 295 300

- Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln
365 310 315 320

Lys Ser Leu Ser Leu Ser Pro Gly Lys



<210> 35 <211> 17 <212> PRT <213> Homo sapiens <400> 35 Val lle Trp Tyr Asp Gly Thr Phe Lys
Tyr Tyr Ala Asp Ser Val Lys 151015 Gly <210> 36 <211> 17 <212> PRT <213> Homo sapiens <400>
36 Giy Phe Asp Pro Glu Asp Gly mu Thr lle Tyr Ala Gin Lys Phe Gin 11015 Gly <210> 37 <211> 16
<212> PRT <213> Homo sapiens <400> 37 - 27 - <210> <211><212> 38 16 PRT

-20 -

325

<210> 26
<211» 330
<212>» PRT

<213> Homo sapiens
<400> 26

Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys
1 5 10 15

Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Vel Lys Asp Tyr
20 25 30

Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser
35 40 45

Gly Val His Thr Phe Pro Ala Val Leu Gin Ser Ser Gly Leu Tyr Ser
50 55 €0

Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gin Thr

Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys
85 80 85

Lys Val Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys
160 105 110

Pro Ala PFro Glu Ala Ala Gly Gly Pro Ser Val Phe Leu Phe Pro Pro
11ls 120 125

Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys
130 135 140

Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp
145 150 135 160

T Tyr Val Asp Gly Val Glu Val Eis Asn Ala Lys Thr Lys Pro Arg Glu
165 170 175

Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Lsu



<213> Homo sapiens <400>38 Gly Arg lle Ser Met Asp Arg Gly Val Lys Asn Asn Trp Phe Asp
Prol 510

-21-

180 185 180C

His Gln Asp Trp lLeu Bsn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn
185 200 205

Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly
210 215 220

Gin Pro BRrg Glu Pro Gln Val Tyr Thr Lesu Pro Pro Ser Arg Asp Glu
225 230 235 240

Leu Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyzr
245 250 235

Pro Ser Asp Ile Bla Val Glu Trp Glu Ser Asn Gly Gin Pro Glu Asn
260 . 265 270

&sn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe
275 280 285

Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gin Gln Gly Asn
290 295 300

val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr
305 310 315 320

53

Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
325 330

<210> 27
<211> 327
<z212> PRT

<213> Homo saplens
<400> 27

Ala Ser Thr Lys Gly Preg Ser Val Phe Pro Leu Ala Pro'Cys Ser Arg
1 5 10 15

Ser Thr Ser Glu Ser Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr
20 25 30



15 <210> 39

Phe

Gly

Leu

65

Tyr

Arg

Giu

Asp

Asn

Trp

Pro

Glu

225

Asn

<211> 16

Pro

Val

56

Ser

Thr

Val

Phe L

Thr

130

val

Val

Leu

Ser

210

Pro

Gln

Glu
35

His
Ser

Cys

Glu

Leu

Ser

Thr
Asn
185
Ser

Gln

Val

Pro

Thr

Val

Asn

Ser

160

Gly

Met

Gln

Val

Tyr

180

Gly

Ile

Val

Ser

<212> PRT

Val

Phe

Val

Val

g5

Gly

Ile

Glu

Lys

Glu

Tyr

Leu
245

Thr

Pro

Thr

06

Asp

Tyr

Fro

Ser

Asp

156G

Asn

Val

Glu

Lys T

Thr
230

Thr

Val

Ala
55

Val

His I

Gly

Ser

Arg
135

Ala

Cys

<213> Homo

Ser
40

Val

Pro

Pro

Val

120

Thr

Lys

Ser

Lys

200

Ile

Pro

Leu

Trp

Leu

Ser

Fro

Pro

105

Fhe

Pro

Val

Thr

Val

185

Cys

Ser

Val

-32.

Asn

Gln

Ser

Ser

90

Cys

Leu

Glu

Gln

Lys

Lys

Ser

Lys
250

Ser

Ser

Ser

75

Asn

Phe

Val

Pne

155

Thr

Gly

Ser

60

Leu

Thr

Ser

Pro

140

Asn

Arg

Val

Ser

Lys

220

Glu

Ala

45

Gly

Gly

Lys

Cys

Pro

125

Cys

Trp

Leu

Asn L

205

Gly

Glu

Leu

Leu

Thr

Val

Prc

110

Lys

Val-

Tyr

Gln

Met

Pro

Thr

Tyr

Lys

Pr

Va

Gln

17

Gln

Gly

Pro

O

1

1

5

Thr

I
;K

Ser

Ser

Thr

80

Lys

Pro

Lys

Val

Asp

160

Phe

Asp

Leu

Lys
240

Asp



sapiens <400>39  Gly Arg Tyr Ser Gly Ser Gly Ser Tyr Tyr Asn Asp Trp Phe Asp Pro 151015
<210> 40 <211> 19 <212> PAT <213> Homo sapiens <400> 40 Gly Gly Tyr Tyr Gly Ser Gly Ser Ser
Phe Asp Tyr Tyr Tyr Tyr Gly 151015 Met Asp Val <210> 41 <211> 8 <212> PAT <213> Homo sapiens

-23.

Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys
280 265 2710

Thr Thr Pro Pro Val Leu Aép Ser Asp Gly Ser Phe Phe Leu Tyr Ser
275 280 285

Arg Leu Thr Val Asp Lys Ser Arg Trp Gln Glu Gly Asn Val Phe Ser
2990 295 300

Cys Ser Val Met His Glu Als Leu His Asn His Tyr Thr Gln Lys Ser
305 310 315 320

Leu 8Ser Leu Ser Leu Gly Lys
325

<210> 28
<2il> 327
<212> PRT

<213> Home sapiens
<400> 28
Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Lgu Ala Pro Cys Ser Arg

i 5 10 i5

Ser Thr Ser Glu Ser Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr
20 25 30

Phe Pro Glu Prc Val Thr Val Ser Trp &sn Ser Gly Als Leu Thr Ser
35 40 45

Gly Val KEis Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser
50 55 60

Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Lys Thr
65 70 75 80

Tyr Thr Cys Asn Val Asp His Lys Pro Ser Asn Thr Lys Val Asp Lys
85 90 95

Arg Val Glu Ser Lys Tyr Gly Pre¢ Pro Cys Pro Pro Cys Preoc Ala Pro
ico 105 110



<400> 41 Asp Asp Leu Asp Tyr Phe Asp Tyr 15 <210> 42 <211> 16 <212> PRT <213> Homo sapiens
- 28 - <400> 42 Sly Arg Phe Asp Sly Set Sly Set Tyr Tyr Asn Asp Trp Phe Asp Pro 151015 <210> 43
<211> 11 <212> PRT <213> Homo sapiens <400> 43 Arg Ala Set Gin Set Val Set Ser. Tyr Leu Ala
1510 <210> 44 <211> 11 <212> PAT <213> Homo sapiens <400> 44 Arg Ala Set Gin Sly lle Set Set
Trp LevAlal5 10 <210> 45

- 24 -

Glu Phe Glu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys
115 120 125

Asp Thr Leu Met Ile Ser Arg Thr Pre Glu Val Thr Cys Val Val Val
130 135 149

Asp Val Ser Gln Glu Asp Pro Glu Val Gin Phe Asn Trp Tyr Val Asp
145 150 155 160

Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Phe
165 170 175

Lsn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp
180 185 190

Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Gly Leu
185 200 205

Pro Ser Ser Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly &ln Pro Arg
210 215 220

Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Gln Glu Glu Met Thr Lys
225 230 235 240

Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Prc Ser Asp
245 250 255

v

Lys

3
e
a1

Tle Ala Val Glu Trp Glu Ser Asn Gly Gin Pro Glu Asn Asn
260 265 270

Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser
275 280 285

Arg Lew Thr Val Asp Lys Ser Arg Trp Gln Glu Gly Asn Val Phe Ser
290 285 300

+3
o
]

Cys Ser Vel Met His Glu Ala leu Hig Asn His Thr Gln Lys Ser
305 310 315 320

Leu Ser Leu Ser Leu Gly Lys



<211>7 <212>PRT <213>Homo sapiens <400> 45 Asp Ala Set Asn Arg Ala Thr

- 25 .

325

<210> 29
<211>» &
<212> PRT

<213> Homo sapiens

<400> 2%

Ser Tyr Asp Met His
1 5
<210> 30

<211l> 5

<212> PRT

<213> Homo sapiens
<400> 30

Asn Tyr Asp Met His

1 5
<210> 31

<211> 3

<21Z> PRT

<213> Homo sapiens
<400> 31

Ser Tyr Gily Met His

-

1 5
<210> 32

<21l» 5

<212> PRT

<213> Homo sapiens
<400> 32

Glu Leu Ser Mef His

1 5
<210> 33
<Z21il> 16
<212> BRT )

<Z213> Homo sapiens

<400> 33



15 <210>46 <211>7 <212>PRT <213>Homo sapiens <400> 46

-26 -

Gly Ile Thr Thr Ala Gly Asp Thr Tyr Tyr Pro Gly Ser Val Lys Gliy

1 5 10 15
<210> 34

<211> 16

<212> PRT

<213> Homo sapiens

<400> 34

Ala Ile Thr Rla Ala Gly Asp Ile Tyr Tyr Pro Gly Ser Val Lys Gly
1 5 10 15
<210> 35

<211> 17

<2i2> PRT

<213> Homo sapiens

<400> 35

Val Ile Trp Tyr Asp Gly Thr Phe Lys Tyr Tyr Ala Asp Ser Val Lys
1 5 10 15

Gly

<210> 36

<211» 17

<2i2» PRT

<213> Home sapiens

<400> 36

Giy Phe Asp Pro Glu Asp Gly Glu Thr Ile Tyr Ala Gin Lys Phe Gin
1 5 : 10 15

Gly

<210> 37

<213i> 16

<21Z>» PRT

<213> Homo sapiens
<400> 37

Alz Tle Ser Thr Ala Gly Asp Thr Tyr Tyr Pro Gly Ser Val Lys Gly
1 5 i0 15



Ala Ala Set Set Leu Gin Set 15 <210> 47 <211> 9 <212> PRT <213> Homo sapiens <400> 47 Gin
Gin Arg Asn Asn Trp Pro Leu Thr 5 <210> 48 <211> 9 <212> PRT <213> Homo sapiens <400> 48
Gin Gin Arg Ser Asn Trp Pro Leu Thr 15 <210> 49 <211> 9 <212> PRT

-2

<210> 38
<211> 16
712> PRT

<213> Homo saplens

<400> 38

Gly Arg Ile Ser Met Asp Arg &ly Val Lys Asn Asn Trp Phe Asp Pro
1 5 10 15
<210> 38

<Z211> 18

<212> PRT

<213> Homo sapiens

<400> 39

Gly Arg Tyr Ser Gly Ser Gly Ser Tyr Tyr Asn &sp Trp Phe Asp Pro
1 5 10 15
<210> 40

<211> 18

<212> PRT
<213> Homo sapiens

<400> 40
Gly Gly Tyr Tyr Gly Ser Gly Ser Ser Phe Asp Tyr Tyr Tyr Tyr Gly
1 5 10 15

Met Asp Val

<210> 41
<211> 8
<212> PRT

<213> Homo sapliens
<400> 41

Asp Asp Leu Asp Tyr Phe Asp Tyr

1 5
<210> 42 b
<211l> 16
<212> PRT

<Z13> Homo sapiens



<213> Homo sapiens <400> 49 Gin Gin Tyr His Ser Tyr Pro Leu Thr 5 <210> 50 <211> 10 <212>
PRT <213> Homo sapiens <400> 50 Gin Gin Arg Ser Asn Trp Pro Pro Val Thr 1510 <210> 51 <211>
9 <212> PAT <213> Homo sapiens <400> 51 Gin Gin Tyr Asn Ser Tyr Pro Leu Thr 15 <210> 52
<211> 9 <212> PAT <213> Homo sapiens <400> 52 Gin Gin Arg Tyr Asn Trp Pro Leu Thr 15

<400>» 42
Gly Arg Phe
1

<210> 43
<Zll> 11
<212> PRT
<213> Homo
<400> 43

Arg Ala Ser

1

<210>
<211>
<Z212>
<213>

<400>

44
11
BRT
Homo

44

Arg Ala Ser

1

<210>
<Zll>
<Z212>
<Z13>

<400>

Asp Ala Ser

1

<Z10>
<211>
<Z12>
<213>

<400>

4¢€

PRT
Homo

46

Ala Ala Ser

1

<210>
<211>
<212>
<Z13>

47

BRT
Homo

-28 -

Asp Gly Ser Gly Ser Tyr Tyr Asn Asp Trp Phe Asp Pro
5 10 15

sapiens

Gln Ser Val Ser Ser Tyr Leu Ala
5 g

sapiens

Gln Gly Ile Ser Ser Trp Leu Ala
5 10

sapiens

Asn Arg Ala Thr

3

sapliens

Ser Leu Gln Ser
5

3
in

i

saple



-25 .

<400> 47

Gln Gln Arg Asn Asn Trp Pro Leu Thr
1 5

<Z210> 48

<Z2il> 8

<212> PRT

<213> Home saplens

<400> 48

Gln Gln Arg Ser Asn Trp Pro Leu Thr
1 5

<210> 4%
<211> 9
<212> PRT

<213> Homo sapiens
<400> 49

Gln Gln Tyr His Ser Tyr Pro Leu Thr
1 5

<210> 50
<21i> 10
<212> PRT

<213>» Homo sapiens
<400> 50

Gln Gln Arg Ser Asn Trp Pro Pro Val Thr
5 10

Pk

<210> 51
<211> ¢
<Z212> PRT

<Z213> Homo sapiens
<400> 51

Gln Gln Tyr Asn Ser Tyr Pro Leu Thr
1 g

<210>» &2
<211> §
<212> PRT

<213> Homo sapiens



<400> 52

Gln Gln Arg Tyr Asn Trp Pro Leu Thr
1 5

- 30 -



