WD 2005/ 100402 PCT/ EP2005/ 003581 1 Anti-P-selectin
anti bodies [001] This invention relates generally to

woanisiéxosel ectin anti bodi es and, in particul CT/HP2005/003581
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anti-P-selectin antibodies that. do not bind

conpl enent factor d q. Preférably, these anti bodi es
are human or humani zed anti bodi es. [002] P-selectin
(CD62P, QGWP- 140, PADGEM LECAM 3) is a 140 kDa

cal cium 5 dependent carbohydrate-bi ndi ng protein that
is expressed on the Y an ated platelets
and endotheliumin response to thronbin and ot her
agoni sts (MEver et al., J Biol Chen1270 11025

&é&%S) Var ki, . Proa Nat | Ac d Sci gl 73901%%994) d
5 is' ARVENAIQR, TRA SPW’& k. %‘5‘7 8668y ) antjodigs pnd, in
c el partiv@les to aﬁhsve&e&etm rantllsocﬁés&heﬂdo ﬁotSlﬁﬁd eb@blement factor Clq.

uIe nul e telets an i bel 10
0 " Bers i thee Rt B ArE Rpigan eéﬁ}l@amﬁ% badeso)

Ain Invest 84:92 (1984)). It is a type |
transnenbrane gl ycoprotein which is conposed of an

Wl 3508 (ARG B SE R s S -

conépenderit ta&b(bﬂydtalé-jmrﬂhng @rotsin that riarspresdad asre the surfaces of

domai,n sh | asni ¢ tai Johnston, e .
0P e P S0 oG PR ARG b, BB 204 v agomiss
sel @dtEveries abj BlcArCHem 2?@1mhe{n995praﬂqmblhfos Ndtl Absl Sci USA

cvepy LB g ERzavan B Binclor et (LapSDai ot orpes

sel pGblettn QrstGRAHh bdchith rxmﬁa@o'i @S@%daxﬁﬂbsrmﬂatal:@%ﬁawelbel-
of | eukocytes (L-selectin sel ectins are

k noRﬂad@bmmdn\mdwhtlmlvcdksf(WEw qt al. dr@m InypehBgOa(EP4))- Itisa
f ucg&%'l%[a %Fxhb&%%%ﬁ&gﬁrro'tgﬂ?%h%ﬁq c@rﬁ Sletlothn ér?ﬁsnal lectin

(sL 117:895 (1992
Var dpmainu fellaysidnb Cah | EGF-Hike zlsmagsmlpq gng)t)consensah gepeats with

1)1?18} 'to QP{H& nll:' 1S lﬁ&yl é;l'ote?ll)ssq t n@ fr%rane domain, and a

par I CU car SucC ari n
sul Slmrecs(tbplasmle:vtaé\(\lohs&ten m: El/,e@ellairﬁil(@érh}?&&j% hE Oictare of P-

I nv?ﬁ%cn@iog s%?&ar(t%g&z)o?thir Rl'i(? Hne?rrbfekéqbf the! §(e%ggﬁisfalfnﬁ? E- and L-

coprot el ns
al . sele}:thMmllchOuemltil?Demreﬁﬁd (01199’591§lne-\6\m®t¢dcm®lﬂsetllabfleus (E-
a
St R e e R B s Tl
bi nds preferentially is P-selectln (choproteln
Iigand 1 (PSG.-1, CD162), which is normally expressed

Pﬂ hﬁﬁ%@le%{s ‘M'et knb¥R %cj | ien | lba'kﬁﬁiﬁ&b%m'shﬁllv%ltai}lated

ative [ ecul ar nasses of ErOX|nate 120

CI r fm:loatlatn@ oligasheshyrides suclpe siplyhBewig xgsked; Bgxall et al J éell Biol
AV o Ly O s
but not E-selectin, also bind to particular sulfated carbohydrates, such as heparin
sulfate (for review, see McEver and Cummings, J Clin Invest 100:597 (1997)).
High affinity ligands for P-selectin are mucin-like glycoproteins (McEver et al., ]
Biol Chem 270:11025 (1995)), which consist of a polypeptide backbone with
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 NH,-terminal part of



PSGL-1. Through its binding to its ligands, P-selectin
nmedi ates rolling of the |eukocytes on activated

wo poaim@k@t s and endot helial cells. The rolli nPqQIWErRes®03581
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effectively reduces the velocity of |eukocyte

novenent, which is a prerequré%ie for firm adhesion

and subsequent transm gration of |eukocytes into the

5 subgBDdt Marbugh hubirlimptd o lighedsaPesetactintmediate$ rolling of the

| eukocyt i n_ thr.onbi 0p4] St udi in -sel ect.in

vor | Bk s ' abhReA lbelet i dORnE By T FSHhE process
ant i éfeedtiedy hﬁhaees&hé)vﬂo&li‘yaif 1&rkoejte aidvement, whﬁ:dl‘pah @serequisite for
t he atho SIO|0 us acute an

it 1 B cBRT s R o SbsrieTE ! BRs AR ER o, dBRtiEs jnto the
i nj us’LﬂbeﬁWﬂ’lBluﬁh bat also fbr the atchmulasion 92 ledRdAtds 18 Hxpmbi.
Massberg 10 et al., Blood 92:507 (1998)). In addition,
there is a clear contribution of P-selectin in

cardi ovascul ar di seases that have an inflammtory
C ¢oud n St diesu ahvings P-salebtém odaficenvsmie ( Gud | R-saeatin-splecific Jblocking

189.(200 el .al,., :J [ .
[ nveutttgdie sy i) e p@RRR8 doftcifes il oft glhophysiology of
G r cbhratioms 1&3ut1300(hn@200d1)0n1c Bi enﬂaanmamry al .diseases  including

a1 Rl PeasrGeba bl i fos i IRT 930k (Rof assber

Nat | etAtaH108d|9ZBBA(ED'BB)DSBBEddn(uﬁQ@H@re isBl dm cehtrﬂiutl,on&fP selectin
Haenat

e EAaggtars B3epsnde. il aBnfIG TR DRy gRe such as
P- s edtherios¢lerosin ¢ Colhins eoeil,d Bxp Medl flott 1896(2990)& Jolrsoapy al., ] Clin

in v r|o e i nvol vi.n ukocyit e eren
vasciver Paatar D uries P e B 8 BRGS0 (2000
93/ O&gﬁ\?&xu gthl[,Q@ﬁ&ulﬁi’tiﬂ bo.’du? e9a1i y)sindPilrehthokis (Kuawve et al.,
been _descr i in t t of t art
i nveSEf %\tﬂ‘é‘ﬂ%g c}r”g% ﬁgﬁﬁ’a rq il anﬁﬁ)(co]r\lﬁﬁa‘?’ﬁfd Sci USA 97:13835
gg; Io (2gg(ns)odrmmn et elf 8et §. Husnalat Q08:194,(ZER)) 3 9yepndt WD Thromb
esc e nocl onal . ant i
- SBraneittrs budrt OORS NIRRTy, G bis i Eolet Bn TBgh prould be
dG edffeativd ab.a tBe@by 1r£Th€mu|s d&@&es 16&&9&&&&?1% ZaBélrgl)cfze 5to vascular
escri use nocl ona inding to
sel e%"t‘fﬁ“go lgoﬁe ts(3e8)€-8: %gér?gmﬁ gi) 60-75 (Cys to
counting according to Sw ss-Prot sequence P16109
mhlch |ncludes the signal sequence. WO 93/21956

£ R N LN
COanﬁtrd:sﬂgat‘éd tfbr meﬁeiqmﬁﬂla&ﬁﬁdtquamd bitivthrognbiatictéffects. US patent
o e o 3 SEHRe! TR o O ] Lol st
D U Ss@l et Gedctine lwithh hithatideplarpes. r@dngh]ur@lrthé-lS(ﬁl Bol.i @hem., 266
R RN NG LT Y TE A
PCT/ &elR200 a3 28l (aaﬁﬁSQ‘néﬂt dan6mfs mﬂrﬁiﬁ) Gﬁﬁcoﬁﬂﬁﬁg ascdrding to
rrentévg?segrolt r;ec\lll\gn%g’ /P%(;)Llogewﬂlschllrrl]clgées the 51gnala 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.
None of the mentioned mouse monoclonal antibodies against human P-selectin

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



devel opment (www. nr ct echnol ogy. org). SUWMARY COF THE
| NVENTI ON [ 006] The invention relates to antibodi es

WO miosn@atxeri zed in that said anti bodi es bi nd BCT/EP2005/003581

P-sel ectin and do not bind human conpl enent factor
Cg. Preferably the antibodi ©$"do also not bind to
human Fcy receptor on NK cells. The antibodies
acCogdlédiigh thiuh&n lIg@B Bubdddys Gi¥htidned @n FEOPSB/L1986/ ik VL Pre-clinical
from_ hugan ori }/these anti bodi es are
hurmff ‘B‘fmﬁ 59??9?‘58@1%8 8)The antibodies have
new and i nventive properties causing a benefit for a
patient suffering from 10 i nflammatory and thronbotic
di sorders, especia NeY B8 i NEIb i al

occl usi ve di sease Mﬁg I schem a
(CLI). BRI EF DESCRI PTION OF THE DRAWNGS [007] Fig. 1
shows that the anti bodies of the invention inhibit the

a h@t?]e g{}}eoigveﬂtﬁ) EIQQYJSBEO ahgﬁocﬂgﬁ&apﬁrérﬁe& th gﬁ'ﬁ issi.g ggtibodies bind

n coated onto mcrotiter at es.

5 nrut aPedlegtin |@ddd@sncarblndohmp@t@mplcmqn fagtor Clq. Preferably the
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i RS 1 byt B R Pimi Erdcressetisr o R Pl i gpsibodies

It E tﬁﬂk%ordlﬁg &bt tl{égarﬁéﬁt@?’n lrfﬁxtiﬁli{ lanEICL thaet @@file&l Qi[‘b(x)lgghuman origin.
r onbi_n vae pl.atelets to cells

Fi g. Preferdl 3 these &QBPQ‘{%S R ua}aa%dr%gwmﬂ anfibgdiesy Ehe antibodies
ant i hadi Rsy aid fn‘?@nﬂl\féVIﬁﬁf)érﬁ@s ca%Ql g'atlﬂen'éﬁf faNdpatient suffering from
cynonmpl ogus P-sel ectin, he antj - P-sel ectin

ant i WdareRatgy apdtt a?mbe&lc tdra@ré%memsﬁlagr from peripheral arterial
t hr ol RivacidedRt(PAORtan@l cAitiAleinh fsendihi®OCEB! | S,

whereas the conmmercially avail abl e pol ycl onal
anti-P-selectin antibody (Pharm ngen 09361A) inhibits

this interaction. Fig. 3b: The anti bodies of the

i nvention i nhi BRIEFDESGRIBESONOB THEDRAMWBNIGS

cynonol ogus platelets to HL60 cells. 25 [0010] Fig. 4a

- ¢ denonstrates the selectivity of the antibodies for
P-selectin vs. E- and L-selectin by representative

bil00A] ndFigs Ul vleswsothaP-the Bntibodied of ¢hee @tviention inhibit the adhesion of

transfect ant.s I bodi agecording to.the .

oRLEEk AR AP Ek) RO e SARAE N Gyl Mot e e
PCT/ inR20abdr3bad ki are—rdomqidtmt\lsharhthEGSﬁ -matatekparenttanebody.
range of O. 01 and 0.07g/ M. EC50 values on E- selectin

el el. in 300..19 I1s are. f.er.abl .
2050 ° 708 7 iont B gy aetietiofifhsi e Bodiel of Hi Bviiap in the
act lﬁosétungaassw ﬁlﬁ%ﬁ\lrir{godieeﬁh&ﬁoﬁ b€ throwdiv-lactivaitedl plafeldtd 3o HL60
human _fl ow system They inhibit the adhesi on of human
Ieul&ﬁgirt es to a 5 platelet nonolayer in a
concentrati on-dependent manner at a shear rate of
6&1091 tf[l%%@ndl%wdeﬁct@lqw &bss- ltebam@mhftth& Qhdib&iésCoH the invention

e anti

odi es of the inventjon_ on
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 antibody (Pharmingen
09361A) inhibits this interaction. Fig. 3b: The antibodies of the invention inhibit
the adhesion of activated cynomologus platelets to HL60 cells.

[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



adhesi on of | eukocytes to human endothelial cells
expressing P-selectin. Fig. 6a denonstrates the total

woO 2oobitdi402 on of | eukocyte adhesion in % of thePCORP2003/003581
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Fig. 6b representatively shows the inhibitory effect

of one of the antibodies on the 10 absolute nunber of

the different | eukocyte subsets. DETAILED DESCRI PTI ON

O: T&ﬁslmmsmlu& inDeel Anké 0N $.01 0hU3D.07 g nil €EQY, values on E-
"P-selectin" refers to a 14 rotein expressed by

hunmaselectinaiéOetls andd-sahabtint360. |lalcelgelrd prefesablyjehnyeilf@pg/ml.

by Hsu-Lin et al., J Biol Chen1259 15 9121 (1984)

t. al ain L 4:92. (1989
Bl ot dfeind it shbbans BB R (e BERBBEEA! the' Hiyntion in a
NH2- £ ?fhﬁﬁ&n |ﬂ©ﬁ'tgzﬁte|ﬂ10 Ethleg ,1nh161®|th@u&lﬁieshm afhhwpanl éeukakytes to a
rowt act or -1 1 Ké dojal nine co
e B TRATALEYET 19 OB RAOPBEASE R IHE THERGY S nEy Fate of 65

single transnmenbrane domain and contains a small

03{6@101] qsgn &d&[ﬁbtls thel hilitoR$ @Héctldf\ﬂemmmbdmsmﬂ tﬁesm%atmn on the
anti bodi es, which are capable o itin

mor ea‘ﬂiesxoneofﬂmqsme@;aq haaapmip@lﬂ SR Sw,% P-Selectin. Fig. 62

P- selj&hbhdiratdsQhe ea&mﬂhﬂmudr{ &f letlkd HERILSSGiYN & % of the control, Fig,
thronmbotic activit anti bod| es bind t

P- s el cepraseataiivelyshpys |ﬂi*ﬁ ihibitqry eftggtiof ‘i%’e"fg'ihﬁcﬁ"ﬁ’&‘)é‘f"s on the
P- seliaohitfnuinBer $fhé HORAG 1ROAA subs@s.t erm " P-sel ectin
|igand” relates preferably to the high affinity and
25 bi ol ogi cal lﬁ rel evant | nd of P-
the nmucin-1Ii QF i
gl ycoprotein-1 (PSG-1), as descrlbed by Nbore et a
J I.CebEﬁﬁtBIns 118: 2445 (1992), Sako et al., Cell
5: 17179 (1993) PSG.-1 is a type | nenbrane protein
Mﬁth an extracel lular domain rich in serines,
t QK] i Thes termn P-peledtimersfers ftact ddo A% psaieinegxpspssed by human
decaﬁﬁ{e'le‘i‘s 5§cF efdsthéllal ‘Eélfir W ngcﬂté@f)f 'H%quCm%'t al. ,y | Bl €Hm 259:

cans IS Norm exp ressed honodi ner
Wi t h912/1/o(tﬂ8éhl ﬁmcﬂé\dcuﬁmwt zsluuuﬁilmslwetth&} 82 4t1P§Y)- This type I

UG R ORI TR A 8 iy i o

| eukfodlptved ] Y'ﬁheepbiemmahgroswth daceer EGRH é@tdomnals and nine consensus
| ocal j zed t
oc a I % d&rgaliﬁp gsqé a&l\%ﬁ&cﬁlk?sﬁlg;l'gklggtaga p[@;g pf}%lg%srﬁembrane

The Stal omucin elets
and darsainsandicentiab assmall aytpplagsicviail n\TRS@resgntyayention provides

Lf"g : nté%bﬁdﬂe% (r%[}ﬁ\ LA c%giﬂ;lg g%@xﬁ{{gé& grtdng% &?Qggfé)%glcﬁh activities
phy smetiatgdde P- 5e1crcb1ms &:qmmpk;, mﬁ m@lnmttbnyrmthg)mbptw activity. The
Fhfg?rg(godles% ts‘otlb séleéﬂl?ld d cgpgﬁ"’ritqua'ﬁ r%osgrt%'i}likeblndl of P-selectin

tion, however 0 CO ute to
r ol | tonies lgadd.adher ence of pI atelets to activated
endothelial cells (Berndt et al., Thronb Haenost

8?06]14 The term "P-selectin ligand" relates preferably to the high affinity and

biologically relevant ligand of P-selectin such as the mucin-like glycoprotein P-

A .\-I_. AP Ot &

selectin ligand glycoprotein-1 (PSGL-1), as described by Moore et al.; J Cell Biol
118:2445 (1992), Sako et al., Cell 75:1179 (1993) PSGL-1 is a type I membrane
protein with an extracellular domain rich in serines, threonines, and prolines,
including a series of decameric repeats linked with clusters of sialylated O-
glycans. It is normally expressed as a homodimer with two disulfide-linked

subunits with relative molecular masses of approximately 120 kDa by circulating



(2001). P-selectin also binds with low affinity to
smal | sialated, fucosylated oligosaccharides such as

WO gioahigi40lewi s x (Foxall et al., J Cell Biol I1AJI/BEH05/003581
(1992), 10 Vvarki, Curr Opin Cell Biol 257 (1992) and
to particular sulfated car bohyér’at es, such as heparin
sul fate (McEver et al., J Biol Chem 270: 11025 (1995).

[ 001 3¢uktgtes. ah@bidihg HRMF P-RRCONBASStiged tdahy aftr@hENH,-terminal
forms of antibodies, preferably nonoclonal antibodies

i ncl warnhgf BY6LdoThp sialagnudim{GPEeR hickhis| exprestediivydplatslets and has
anti a ni. nt i i [
ot i SASELErARLSes RSN ORI MIRAGEAA 1o be a plarcle
engi higené domPrselbati Ronjo atr alahtExprMedif 2h803a(9PH dihe physiological
as long as the ch cteristic prqperties gccoydi.ng to .

Sthe iCRUSAIERSES @?ﬂ»@?aﬁlﬂ@ag to ég-ﬁf@. R § sty rgavgfa?@tlon’ the
human, QkadfieAB Rb%EFkr TRNBIEP 6t coARHURO @b QBe r8RAGCARI hiherence of
as reconbi nant human anti bOd'ﬁépgc%ggtle The teérns

" nondatelstl toaartivaisd endethelizigg ghtli pbirgmb Haemost 86:178

CONPQ3H(1) O seftin 2dsol Bifdls NRitIei 16w! Siflty (t8 Andll YRGBT, | fABosylated
of antibody nol ecul es of a single am no, ac

I
conp@élgﬁa@?har'{d@@gu;cp apreialyl dyewis € hhovalliet abnk nglb@yol 117:895 (1992),

10" ef engyrkQ C%n“@%ﬁ? e ol 8Y i ('P@iy afh @B "Paftidthr Bulf¥RA I AfMofydrates,
region, 1.e., i ndi n((_}gr egl on, I OMm one source or

specisaeh gnkepatin selfate (McEvsnetalohBiol Chem@q811aP25 (188%)on

derived froma different source or species, usually 25

2:1 : ggfghpYer&egﬂﬁgé%Qgc%sf)&QHQLQ 'forgfg Wnitl%ggi S, (_freferably

odi es conprising Tur i ne varlale_r_elon ‘ _

humamemgsanahantibedien inghulieg but ingtt | being Bméted et@. whelgcantibodies,

mur i . n i i i h.es. ar . N[0 : f : .

xpr SEGBYEP T GRhRL bl AE3ICET DD dAbos, chimeric
ISSegnentibO@ntvcﬂ gepeticallyremginiepned notfbodias (variant prbiwant antibodies)

regi , ' ) ) )

o SEIp B BRUTRe pRASARL IO, e mgpion re reined

" chi mepeciallymirefoned ese’ humarc ompasweited yarveloprkamitiodies, especially

i nvention_ake Ln.ahj.ch the constant region has

been Pbt |0¥n| é“d‘“%m%ﬁ%ﬁgté%‘r%m that of the original

anti body to generate the properties according to the
I NOON6] Dl teermip Emioabilyndl antibgdy’' rt"enddoglohalnditibgdprdmposition” as

WO 2005{.100402 PCT/ EP2005/.003581.. -6 F . (FCR). .
20 5 gL PG eRE P AR o PLARa) dPaRREC O Epiglaino acid

t 0 asomposidss.- swi t ched anti bodi es.” Methods for
produci ng chinmeric antibodi es involve conventional

MR R L S T—

al ., viidtle r ﬂ,-i.eA%ﬁdin@C‘rE%oMSﬂoﬁlonésc{lﬂr&gé} species and at least a
6851- 6855; US Pat ent Nos. ?290?: 238 and 5, 204, 244. |

[ 001BPTHATECY & CORSIHLI FARIPD SlgTikit 1B diffeasy QUFes or species, usually

25 ant i Bagafsl by réddintindheDNAafEEMsIfes. 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



or "conplenentarity determ ning regions" (CDR) have
been nodified to conprise the CDR of an

wo 200mvaed obul i n of different specificity as CroImpEP®S/400581

that of the parent inmmunoglobulin. In a preferred

enbodi nent, a murine CDRis 10 grafted into the

framework regi on of a human anti body to prepare the

" hunBaireegtanticR dyndingeSuche'chimerfd! a@ﬁh&ﬂles ate als®treferred to as

:lt . é'l' g%&ﬁﬁ‘??ﬁg{??fé é% tbggﬁzéy@)ro gufngpﬂgn%c?di’es involve

pr ef ecsﬂvedtxéimsreemhbmaporDNA CaridnQéite txaﬁffeamt Itdﬂ:gmques now well

i nERPER RO Ser P BndTorERT Nl Bl S A Afed il USA 1

515 " (9sansgadssss5i U pateasNog B3R0DR38 s0dl5,004,04 present
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invention are those in which the const ant regi on has

b i fied,pr changed. from that of eorl al

AP0t et trrg  Rumanized? PRy pesfers b2l IR hdramework
| nvest i"ebmp &mwrat;l Jetértninf gaégqbdso (@Dlellﬁ% NBee@N WM Aified to

Fc recept or i ndi ng 019] term " human
ant i gypRrse t§§ %F’EF’H“"g §b'1:hl‘ﬁ @a repg spesHicif@s compared to

ant i gaebethe paﬁénh aMintEoYIBb Ul 18 a Pr&teisONShBOAini R a0 rine CDR is
derlveg%érom man germ/l i ne |rmuno|obuI|n

sequ¥s mFﬂUn‘Eﬁ ﬁPF‘ﬁ%‘éﬁ &I PR | huln%mt}lwdm prepare the

st at'gy@faniRed arﬂibbd)(rvsee [ (g JKRRAAn YA 19€et Wi nh‘fa'ture@?lzf( 1988) 323-
Opi n Phar macol ~5: 368 Human _ant i bodi es

al so3Xe andodrubersem Mrsan§b@hr Nafurendi4 (2883, 2681122%) Particularly

t hat @fe?redcéml &rrédpSid 'tmaéez?ép‘r&@mtlﬂg &[&ﬁlﬂé‘s' oghizing the
fuII repert0|re of human anti bodi es he absente

of etdiggRNBREd;ahntn & Simere a@d befueftmml artibordiese Other forms of
the "HHIRYd8habbdiae ehsem q@%& Bregamn@ern& awth%g&fﬁ which

germllne mut ant m ce in the uctl1 on
of HbewensAnt bfeﬁweéambew armdl@feh o wb&zm&edg@omsé@t of the original

S g. antrﬁahg \5’éetn§ra@5 tl"f"é prcfe’h‘?é% aclé@ltdmg ‘f?qge 1§@éntloHSAspeC1ally in

kobovits
362: Izgasdzgsflemx)lg alst/ggg@m%ore@cab bmdmar in 30
| mmuno., 7:33 (1993)). Human anti bodi es can al so be

ojo ef?ﬂg PRy oL LB3ELES i HRARRARESM ML hntbodics

J. haying Biachble22nd 58angarg9gediyns Thewivedc fomubsmoh germ line
Col ‘%m%ur?clrga?b%nﬂ s é)l?{gxggsr H%tmaﬁl nltf%58 es %le%%lalgr%wr?tf-@le égﬁe of the

t he ‘prepariati on of human nonoc ant'i
et ailrt vanl\lbnbehdrvah danWikedli Gerr Ppin Rhacmacdllfed68§2001). Human

7 and 005/ 1.0040

EEIN MIE MO AR T O e
147(cipak86 %n(lﬁ@lml)l;at%m, af peddyingrrfull cepedtoirerof human antibodies

chi ner upan nt i bodi cgor di to the
o THOS AT RN VAR ERABERR 0 B of e
aI smummmpgersrehns umhnmmglobulin egsnmﬁarmh mrsachngdt'xﬁilmé mAtant mice
gggo(r: q‘%stu nh t{hﬁg)rggutlﬁ)ln gfnl?drgetme a}lpboda & pon antlgen challenge (see,
e.g. Iakobov1ts et al, Proc. Natl. Acad. Sci. USA, 90: 2551-2555 (1993);
Jakobovits et al., Nature, 362:255-258 (1993); Bruggemann et al., Year in
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



5 especially in regard to d g binding and/ or FcR
bi nding. In addition the invention conprises hunman
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anti bodi es are characterized by a high selectivity for
for P-selectin vs. E- and L- -gelectin. Such anti bodies
according to the invention bind to P-selectin

0. OBy b abaels B REES AdydLEs ity Hiegtioned for

L- s elhtxgerio aek humasizedartibodies at@rging fte thlinyeraionve t6th “human
I ti;hod ferabl e usef ul o
Pt ciBTe: £ e R eDRR Ry TR oA BBiReye pedified in

t he the oaﬂfstame&egsﬁ atodgérgrdte thbeprioperties ia@fbrdi(r@O&D *hd Hiavention,

term" nb na n nt b
|t Rt R reEard todalanping g ot ek BindiSE Tp Aditigh ghe fvention
pr erb@hqdlseemms eﬁhbdamawmhobmusai a@qdaid/or FoR. Such human

reconbi ngnt ne , as .anti hodi es .i spl at ed f.rom
oS DO A RECLTREP A TRSIEE 01 Db br sttt R and L-
( €. GeleatiitBizR antib@dies sdcérdiptoahe thvedtiombiidno P-selectin expressmg

|nnunoglobulln genes or antibodi es expressed using
r ecowells math Eesopratuesiinthe yengeoef 0-Phiaf b/ mhikCa wablg@ on E-

cell.. Such re i hant human gnti bodi a vari ab,

na SElRaE ot T SRR coely v, e friablys dope 'THo’ gl Such
r ecyipiboai e peferBleanbdfllods Gfteamedia®s NBr trAadfcturing human
|nvent 0 havgt een supjected to in,vivq somatic

hy peiiae Perticpaceh{HBe tathg inegtieces of the
VH and VL regions of the reconbinant antibodies are

SRIRO)TRE thhA " recORibifnt HunyRd alfltrilSUHyaan ﬁ?eldaﬁé'gmt Qs mtended to
human germ | ine VH and VL sequences not nat ur al

exi stlclwdf All humgae anfibedies that atsguspageds r??(PEePPédf @piied or rseYated by
in \ﬂ:é’(ﬁnbl%§nt[ 19% 1su-«m @s aﬂtﬂdcﬁgllfolit@@ 9 a ﬁgﬁrckﬁ%& as a NSO or

regi on t chain (VL), variable region of
hea\@H@ha‘F of \!%991 s auge tre €3 Meuspbttlea éa@hnssﬁmph@r human

Pai Minf¥hunhdgdbulid Hn LG ¥ntiboldfs @il"é@éeghlsin% d FBéQ}n\b%nrt] expression

directly i'n binding the antibody to the antigen
donweetor dfangigetediinte hastrcelli ghucharegombingyt buaiapsartidppdies have

t hervﬁijgﬁe gi%ﬁeio"i‘lktangs H sUin€a wrﬁﬁg@ fSNBTRe CRBRIHISAR human

fou r amewor gl ons ose 30 sequences are
wi daintibedins a¢speding é@ﬁhé@@@at@y have deen sypiestod tp dp| dvo somatic

r eg'}?ﬁ&rﬁ(@?on R gﬁfhtu% L&y s%ﬁfeﬁ&épo? 119 ﬁeQJdOVE regions of the

ranevvor regi ons

confresomkinant anitbodice amunas}esftbptmw}@]@r#rwg@]mlwg related to
11 R & 1Bk WSOV L IRBUEHEES dally GRE haBlANT" R within the

hel elr t ree I mensi tructure
20051/ummlbpdyrge&mlow/epmeelmw® by the framework
regions and formtogether with the CDRs fromthe other

I THE SR IRED S Bl AT RO e reion o
i nparheant chah ¢VH)) mhesetil hedéinglegptes ieadhc of thegfafii of ight@ihd heavy
the CEQIEIIS RASUER 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

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

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



according to the invention and therefore provide a
further object of the 5 invention. [0022] The terns
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an anti body" when used herein refer to the amno acid
resi dues of an anti body whichgre responsible for
antigen bi ndi ng. The hypervariabl e region conprises

ot SPHR g Pk GRS g FotmdonctRE Wi B BT sgtor fhe tper hain

f egl ﬂh@&n&g& bindig sitarTiingibddyrhéany ard hglﬁlSch@irhéDRB hég‘i\ons play a

rvariable region re ues as.
Ther ARGty HEPPTGH: o KRB Her ety Bt B fpibodies
CoNpidcsrlifg Qo tike irveRtideramdntiseréfbre geodas Rither Cobjdct of the
FR2,, CDR2, FR3, CDR3, and FR4. Especially, CDR3 of the
heawyvﬁﬂﬁﬁh is the region which contributes nost to
anti gen blndlng CDR and FR regions are 15 determ ned

according to t st an rd def|n¢t|on f Kabat et Cy "
9}!?@36@? tgpms ‘t’?é‘?rf?g’ e RO GnYgsE g%“ ding RArEeR O?@'t pntibody
Ed WHE ivGedBadelr refer 40 &R, arhiol Qd"@'resndlibﬁtdftdﬂ estilfdy which are

Heal t h, (,1991)) ,and/ or, ose resi dues
frorﬁeapomﬁ%j‘b&f\f‘ﬁlg%{bb’é‘dl‘%éq‘ P’B‘Eﬁ%}]'a ESB1OBy (AMRFESEY apino acid

aci reGidubd/CHBIC thel dcompRAiehirity adetefRThiREr Rigbns! Sor "CDRs".
intended 20 to include DNA nolecuuﬁg and. R

mol edipBEwork’ 9c R EegipnsArenbhose yreablg domain regions other than the

Si NOhRrepéarAbRSdg @ﬁ ré Q8 Grs Hek @A @Rfned? UlthePéfoee ﬂeéohghtlasxd heavy
double- stranded [0024] Nuycl eic¢ acid ‘op eraqqﬁ CDRL

| i nkéwinsgf@n anti péy sraRiass from &N- AOfGrHeTBRshe domains

rel aﬁMr@bR@ PR3, fcxamtiiﬁr FRYCEPe&alis Icsbﬁ%pq&cseavl}%am is the
exanpl e DNA for presequence or secretorﬁ | eader is

operwBion whwke@nﬁrebwww te apbiggpdprding ¢PR; and ERorpgions are

expr &gepdndd a@co%i%@ rigtegk r%tatnlaﬁltd B&diti6h RAUCSat Bt hIN eSequences of
secretion of t he pal ypepti or enha

i s opreteins wf Imimesplogical I@&!ﬁ%ﬁgfﬁ%gdeﬁ@bll@ qua{thaS%e%sNatlonal

t hedlntsﬁél@ecsc bf RidafA, Wetheb®, ST ENDO1))Ohndof ItHOOPRidues from a
Ing site is operably inked to @ coding sequence

i f |HWP§VQ@§ﬂQk@Hed so as to facilitate translation.
Generally, "operably linked" nmeans that the DNA

sequences being |inked are contiguous, 30 and, in the

c 48023pfThe terae 'eudig adid anancleicosid molsgulel g used hergia isgintended

Phasg, inHRUE YRIA &n(ﬁ%ﬂ@ GRERNR lﬁ@%cdﬂe@vﬁ rf&lepceaad molecule may be

contiguous. Lin I'S acco tion at

convsimglentrandedtor |d@ub1@r$trand¢5% ut preﬁaya,hiy i doelbled%randcd DNA.
exist, the synthetic WO 2005/100402 PCT/ EP2005/ 003581

SO 9, S S SRARN gl BPTE @Bt s
her eielation$tep ewith eswitlensnideit | 3cid * sc@dldnch ﬁel; ‘example; dYNA for a
cul t}%’lrrés%quenc of §ecgetory 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
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 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



I nterchangeably and all such designations include
progeny. Thus, the words 5 "transformants" and

woO 3aosacadnr med cel I s” i nclude the primary subjBC/ER®DI/003581
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and cultures derived therefromw thout regard for the
number of transfers. It is aFrfo0 understood that al

progeny may not be precisely identical in DNA content,

due on%enda&dthﬁrﬁast&s ok NAMVAT £r8NisedTih akiRBSnce \igith @Bhventional
progeny that have the same function or biol ogical

act iRFR¢ticeas screened for in the originally transfornmed

cell are 10 included. \Were distinct designations are

| uskd h¥eld, ¢ &3fon§ "I 0AY LAONLEK! [ d
ngésgggsuts%%t ona?ﬁgﬁrar ém%ot i n\t;% ved 5 cell ?ﬂ%ﬁ; are e
bi ndntegchangeably budiyallt wchad\esmnam@énmcm maﬂm tThus, the words
var '"%ﬁsfgﬁrfmﬁﬁyo%é uﬁgﬁs‘»f&qﬁed Eﬁl@emm g{é H% ;ﬂnhﬁ\gect cell and

acid sequence o e constant re

chaiculturesrderivesti thegefrnm withontegerd mlnq n@mhcleomrmsﬁ@d It is also
in t ?ﬁe?gtt?octﬁ 3t all E@J e{gygg}a I be bge(éls gqgérg%loﬁnlgNA content, due

severa ese di vi
subab adelibsragé s)otlygb'g)t,ente _ng;tatlcg’@l Vangx@zproghgmhatah@e the same

| g T

oW LR NG oA e
| mmndgdc;bLang distinat adesignations Syre dntepdedhdit will be clear from the
respgﬁhg er The anti bodi es according to t he

invention are preferably of 1gG 20 type. [00271 The

Fc part of an antibody is directly involved in
C[08R6ETha camstany dbmains” Granothinnaliedydiaetly ko bisdiegtorantibody to

blndl Wi, | inf.l uence. of ant bo on _t

oty i AhERTEE Rl DPRNRer 1 amino acid
bi ndeqlgante &f gthe s camstiard regign deff itheid bheawyi rhaink,t entibodies or
he .Fc

the. h_bi,ndj t t.h
e e e A D, s Y k0, e
Nat yewerd&7 theso iy bZ%Hé‘&ilVlﬂed(ﬂﬁo sibclaases ,(1sdtypé§)]‘mgldgGl, IgG2,

| lfGr.. 14 57 768 Vo SRA2 Sl Biee i it gesigae tha

( 19%9}re§%d3tﬂ4he AHRPAR T RSse8 bf ﬂﬁmuno@l@l‘)uhﬂsrﬂw Bzﬂied ¥ 8, €, v and
(2000) 995-1004, Idusogie et al. .| nmunol

( 20QQ xespratBrely4d T84 antibadiesiccotding tq th]e. m%rfmjnogy p?éferably of IgG
(2001) 12161-12168, Mdirgan et al., 30 |Inmmunol ogy 86

(1998¢- 319- 324, EP 0307434. Such binding sites are

e.g. L234, L235, D270, N297, E318, K320, K322, P331

apd2 32k F@pufbsumn%apﬁmlfaﬂ thvobled iif éempRinek@b@tvation, Clq
see _bel.ow) Amtlbod|e§¥(é SUWEPf E éﬂﬁ? Ig and_| gG3
usuévprrcvn& RBt Féofﬁﬁﬂgﬁ{e % e of 7@ erfibody on the
bi nd len’i@i‘l‘?% efl@en(on 28R 5ih 3R4#idns, bmdmg to Clq is caused
PCT/ 8H%{ 581 0.not actlv te t.he conpl enen

sysbdichne badinsisites indtheiks par Sech bindingssligs Reedoryn inrfbe state
ItO Z : [@f \tA}Eeloaéﬁﬂlrds d%@ﬁl?]édeéjg foy@pakiersaal. thltenzszct@m) &32F45CLukas 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) 4178-
4184, Hezareh et al, J. Virology 75 (2001) 12161-12168, Morgan et al,
Immunology 86 (1995) 319-324, EP 0307434. Such binding 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 subclass IgGl, IgG2 and IgG3

usually show complement activation and Clq and C3 binding, whereas IgG4 do



Fc part of a human anti body of the subclass Ig&4 or a
Fc part of a human antibody of the subclass IgGl,

WO 298200802 | gG3 which is nodified in such a wayPdhEP2085/6003581
C g binding and/ or FcR bi nding as defined bel ow can be
detected. A "Fc part of an-a¥tibody" is a termwell
known to the skilled artisan and defined on the basis
of PRPRtivafd thavaapleRlendisichPsiEdo ndt¥ind TighAdicSs As used herein
according to the inventiion contaip as Fc part a
par thefiermy &q Pertsleriveshpmdiineamornigia’ genetes BﬂfhWhICh is either a
Ot NgE pahAbf 9 mmsmanhw%nl o RS§idRlasd ?ymﬁa 171 P&ﬁr&bal Y¥uman

C

t he Fc part is a human art 10 and especi al

pr oRBtbady o th arbdasolEty orde@3 yhich athich i srodifiechinyyehia gy that

5 FC B%r(tjlq':fglhamrgtl‘ﬂﬁm? Fl:ﬂ@mcﬁHé’QJ dhitred WeRW danWetfefdctddA “Fc part
are c_parts and heav hai n  const ant regl ons

showh anengbesdy Ds RGerm 5y o treckilednrtisapsang defingd on the

PVAR38s pr)?ahpaeavlaée of An@behieS A He R BbaRY A& oRfing BPthe invention

[ nvention he i nvention conprises an

ant cprf@in #§ Faparya s pprtstqr@ed frem: humag tosiginz anfl preferablyall other

the peAk b?%@hmﬂxo&%t r}egammn Q’r&@faﬁlystﬁg Yeae FHRMin Fe part

said antibody 1s selected fromthe ‘group ‘consisting

10 of ané emm}ly erefermedceitter Sram dyman 1860 subrlagy@r Bewtaed Fe part
40, 53l gﬁﬁgl;‘/a%bllgbg%gélas-ghﬁddsﬂ?’ ggéﬂlex?]&i Qfeetfhg er s h&@? chain

an anti n 1 Sin

var cestantregipns éh@wm uaﬁEQaID/dY@a%@SmrgﬁtS dPnNO: %5 without
chapgabsg| id) that the variable heavy chain

conpri ses sequences CDR1, CDR2 and CDR3 and CDR1

bei ng sel ected fromthe group consisting of SEQ ID
%Mmhdlm@SOfﬂmglwg sel ected fromthe

group consi sting of SEQ ID NGs: 33, 34, 35, 36, 37,

ing selected fromthe gro COI’]SI of
|lﬁﬁmsie e3VERHEPN gNpIisEs ap gntib body Rincing o B éFIG%EDFéafégémed in
sel g ate ivadsilendent thaiwfantae hcid k‘&;ﬁenc[eOQBQ3 dih&id antibody is

anti ccording to th on|

chatderss PGS, g Porihiink BYTRE ey chaftl CORE Aadences SEQ 1D
conPiQ:S$8s3LBR Hagdénces CDR1, CDR2 and CDRS and CDR1

is selected fromSEQ ID NOs: 43, 44, CDR2 is selected

fromSEQ I D NOs: 45, 46 andCDR3|s sel ected from SE
|[092%DSFhes Fnvengon 4prefasebly sprovistes e r &tibodyi bindi ¢pRE-selectin,

20 ar ecshpAsh ﬁlvhﬁﬂﬂ@md?eﬁém afRll aQARARLIOERY chalr)€BdrdctéAifed in that
b A i B o it 0. A Cor
| i gGDR1Mssing Sel¥esedt faem GRRgrafp &EQ;SthIH@SEQ IDMNOs: 29, 30, 31, 32,
CheCEBRb e S F%%%bﬁm’e%‘?glfpﬁclonmﬁnaﬁfsﬂﬁ PN a6, 7.
CDREDHS beir@ selecteidfros) thegrowmegnsishiag nf &E@éDtN?@s GBRYY, 40, 41, 42,
25 SEQuhReMQaifCBRY aftSelected independently of each other.

1

W\

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

[0031] 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,



light chain CDRs the CDRs of SEQ ID NO 5, as heavy
chain CDRs the CDRs of SEQ ID NGO 8 and as |ight

wo edvaiton4@DRs the CDRs of SEQ ID NO 7, as heavBCBER1nas/003581
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CDRs the CDRs of SEQ ID NO 10 and as light chain CDRs

the CDRs of SEQ ID NO 9, aslheavy chain CDRs the

CDRs of SEQ ID NO 12 and as light chain CDRs the

CDRs of SEQ ID NO 11, as heavy chain CDRs the CDRs

SEQas T5aROhaia At s T Eno! SHAILR WERd ardcaschpas cbAin SHORs the

I D NEHR 3f sm 1Da¥@Y3,Gh Akavy cGQBSCIDREt}Q@RQBf DN and as

19, T Shan 1t el D0 oLbey im0 SR of

as ISEghtDAN@t 8 an@lRisdighh eh{IEDRY th‘iEQ)RDoNGEQlDD NG 7, as heavy

PR SISO SCER o i B e cORs o

hea\BEQ HaiVO: ThRheaviecl@DREDNS tBE@DIB MCSEQIDaN@: &3 and as light
| QQ%DR@RS fRspRO6E ngfo%ﬁQa V'l/\@nalgngﬂsE’thL Q%{%Jof SEQ

sequences can accaor

st anBaNG: ddepdas light chain %B&fhee(t:DBF of § &d@éﬂ@e@@ﬁ heaVY chain
Pr Ot(ﬁDnﬁt}QfC[DR@TMBE@ﬂD OD: 1|6rhtrﬂra€$1 ht &falh €DRs tRAUEDRS of SEQID

ot QLS. FrdeainSiyn ks R ﬁﬁéﬁaﬁﬂm sl chain

by fGDR!Et/}mr(RDRsmﬁ SEQJDINO: C2Rss ldaviSEkaih [CIN the-CRRs af &EQ ID

sho 033 t

oWl 2 S5 by 5% o7 T OFAETD N1 890, ey chi
in tCHhRS t%sa@lﬂRmﬁSBﬁbHQ N§»:r7dsing- asélgbmham &bdks ¢heoPRs o€ SEQ 1D
a vajhapl e heavy and light region independently

selected fromthe group consisting of a) the heavy

chain variable domain defined by am no acid sequence

o032 Dfmm&q&ﬁ&s kargbé detephined actcrling tdaiBistandard definition

353&?238%%%5%%&563%18Pﬁ%ﬁew?sgig fnt ggfg% b o252 Cpublic

t he HealfhtSecticd, iNatmnabbisetudesmof Healél,i Bethesidy, MEF(1991). CDRs on

NC. c ke
ani %%cha%hag)h greQ%@Xteﬁmgé%x‘%{%%gt&gﬂg g% lsﬁ I(W)F §E9tib NO: 1-22
var iegrthewadmabR 18eN0ne 5By SEQ I D NO 5; d) the heavy
cha| n vari abl e domai n defined by am no aC| d sequence
| 8 and the |i ht chaj n vari donaln
§$JQ&heo§r’l\§EéY| A5CNEINg; tog etlméeq%@aw Rfﬁfa X eharagierized in that
dOfTBdlﬂ a(ﬁﬁf)bd])eﬁlrhly agdlgttinagiddcoimstives @ evariable HebvyNehd th region

and t vari abl e domai n defined by SEQ
ipdepond RlY RS R hE PP PR AR n def i ned by
am no acid sequence SEQ ID NO 12 and the |ight chain

2% B%??log 4 88 ng@lf%%g I(fg%?xo‘%élggi%%drgﬁhl%eﬁ%%d b\QDamino acid sequence

Q ID NO:2 and the light chain variable domain defined by SEQ ID NO:1;

b) the heavy chain variable domain defined by amino acid sequence
SEQ ID 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
SEQ ID NO:8 and the light chain variable domain defined by SEQ ID NO:7;

e) the heavy chain variable domain defined by amino acid sequence
SEQ ID NO: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 ID NO:12 and the light chain variable domain defined by SEQ ID NO:11;



g) the heavy chain variable domain defined by am no
acid sequence SEQ ID NGO 14 and the light chain

wo @sitedabe donmai n defined by SEQ I D NO 13; h) pOEEP®ay§03581
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chai n vari abl e domai n defined by am no acid sequence

SEQ I D NO 16 and the light chdn variabl e donmain

defined by SEQ ID NO 15; 5 i) the heavy chai n vari abl e
domai n defined hy am no acid sequence SlYl D NO 18

a8l the |ighttherispy chain aprisbledarpiam definedely mminoEmid pequence

NO: 15EQ ID Nba4 beawe lrghatmuyadria@w cﬁ)rﬂmﬂeﬁhe@@v IRSIIPNO:13;
amno acid se SEQ I D N0d20 fa{bg"tg‘ ht chain
vatiabl e dorra‘]lﬁe}li’é\‘y A ygriadie,dpmagioy ’Hg‘on%‘é‘%)?eq“ence
chai SEQ ADiN(D116 anid theei lightieiaimeatidble domain daﬁ:nedl BESPRHE N O:15;
10 SEQ I D NO e domai n

gfl ned by SE%gI Qﬁb&gain varﬁ{}ﬂgggg?ﬁrengiﬂe ammo hda sequence
accdidd Hig N 18 aed thelight ¢hain variableedosmait Idyﬁnﬂdehya&ELCbIrD NEU17;

t hat t he hga
ol e M AP e

gr oEQ HAN QY apd Hie IS hagn gy E’E’ domaig defgnedsiyy SEQID NO:19;
1g) 18 20 Ithedre 22halrﬁ Qfdble dbmanntéthiedbysmiioclhdd sequence

: ﬁetﬁﬁ IR RS P i BT B il it 9 ko

aci d sequence independently sel ect ed fromthe group

CPRBYE Ty B e enB Ly byt g v

to dreamhchaiiparieblatregipn conprised emainnnemgldd@agemt mdependently

bi ndcleoid iR fife 4@&;‘; Bénsfstid epééqqr) NO: 3,665 84,000, 12,125fs, 18, 20
anti bodi_es do no icit % he conpl enent dependent

cyt &% ty (CDC) and/or antibody-dependent cell ul ar
cytotoxicity (ADCC). Preferably, thi s anti body is

ized in that hi nd t t
RS TG af Kby sl e BPATGioR SRt UL Ch A 12 hat the
conpigbtrehginf watable eigipn Mmpriges efre amidoy acitthdeguantki independently

accorg%@rtogﬂ %%%%%Stﬁgt&%géyl ell](ag%7§ s o, 130f5 17, 19

ention®i's pre afac erized
in @ndt2lthe constant chains are of hunan origin. Such
constant chains are well known in the state of the

g(ﬁg3€g‘f‘hgp%senq ng\%hhg gelrfg% ?12%?{%02&%5% b?%(éjsélg NAERHK and does not
214 -bridByomplemenk facprirdCla MfomchhmmrhEhw aphihodies do not elicit
nadhnRairbeR AGERLLRC Ryl AOBER s Bl Hiigdy pependent
SEQctImING ytowxictP (ADGDC)ZPre&mblg,&hlsFantrbedﬁrspttharai:mﬂzed in that it

F?S%ﬁds@s&&?ﬁl Q'anﬁﬁga Eggérgﬁgr%)e%/fpgr% %%ghan'o]f?’ harrl]? Q%es not bind

chai'ncohs esan ama
s equempenpdnt fackaplar 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.,
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



i ght chain constant region of SEQ ID NO 23. [0038]
The effector functions nediated by the Fc part of the

wo aousithedy Fc region refer to effector functi POFEPI@S/003581
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operate after the binding of an antibody to an antigen
5 (these functions involve thé-activation of the

conpl enent cascade and/or cell activation by a Fc
rec )
o 5l 0381l 0 2 AT e

cel Illghsém;n canstagt yagiam (efﬁﬁQItDaHOCéBI ant i bodi es (EA)
are added to test serumto activate the cl assical

pat hway resulting in haenolysis. The vol unme of 10
si9038) Tkedfatarduhgtons Featdd hyhthe Fepavaifithe aivibedyFaeegion refer

the t{):H%Q tof] futnctl?nlﬂs th?‘ﬁ> V‘%e% Q{tﬁ?ﬁ&%ﬁ& 8% e aﬁlahaf)gﬂ vgn antigen

and erm na rocedtire I's
excéfitesd liatctuoab hnvtolweehe caetlvzmoar@f thecdpmplerper| ¢ae¢adatandé0r cell

pat hv\? bgcggcrgéesgor(gﬁg@_ addition of test serum

[003 seri proteases, Cr and Cs, form
t he conpl ex C1, the first 15 conponent of the

a@ﬁ?éﬁfﬁ Fﬂ.‘égg en%g plot o CI ! é_eLQCngl a%ess?cy\%{heiTEHS%) assay.

t wo Shiedpeeed edls aenditided \mlth anna‘edin:leﬂécamhbodrés [BA) are added to test
attachedtoth nt i geni,c et nd eti
TherGBEuE? AT RIS Sy Pt rertlbisn TREmpHRe Fhe volume of

des Géﬂuhede(dh‘ﬁltedyselﬂﬂﬁ&mf) the, red 22[18 fetbfiftin2f) Ghe( G)BISB)@mt The AP-
t hat e heayv ain re I Sk.n nQ aef d
r esi s%%“%%%?l qrga ?’fﬁfﬂhn%gﬁr rbaql[f?ril}%%1 ih% tid Scedure is
f | X 3frhitd?.exE¥pocldt rabisit red/ d’tlleﬁre(LNad UTlee d&2natR8-pathway is activated
(1988) Sin ite directed nmutagenesis, reported
bl addons

t hat'P Y$™Yfd Lys322 formthe binding site
to Clq. The role of d u318 Lys320 and Lys 322

i t he bi.ndi fi
[P0 Coqnd 5vg et BNt CLF 380G Solethe camIRiex fbetbe firs
reSicGH@%nérﬁ bﬂfﬁhéalcbn@wmne ndaf eetorichgl (QIC)S pathway. To
[0041t] term" conp n; é ggendent 1c tot OXi ‘\% 1
( Coestvatehe ST e casgte Bl dung e # Blofestlt 451G or

end@hbembRuleebf qsgmndn@&}eaet(ﬁtﬂse byatipéieic &BigbeW/ard and Ghetie,
accor ding to the i

e by L e oo s

t r e@@(@%mﬁs PTISS;*»)‘?CMaﬂ tRX [He@®S i chginh #pir3Rlg amino ac1d
cells_and 30 platelets with an antibo %/rgaccgrdj ng

{he TP¥AER(IIEntD A1 fis eflésl@ml@e%fm G Xatipfj Ditncan and

cel h@inddre(NMtefees 300138-402PBIs8 Y, \Wsing G| ditdched Qﬂ@lgeﬁesm, reported
found if the WD 200 /1004 2 PCT/ l’Ilé005/ 003581
i

ant it §5u3 K Lire20 pyd L s34 oy p@sitg oGl The 5‘3? of Glu318,

cel Is33b aAd PN Vesidhidsan the bidingWf Iﬂjlq \Hﬁ%ﬂﬁ‘tﬁned lb}ethe ability of
i nventors have found that for the rties %
a short synthetic peptide containing these resn ues to inhibit complement

mediated lysis.

[0041] 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
platelets with an antibody according to the invention in the presence of

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



anti bodi es according to the invention reduced bindi ng
to the conplenent factor C g in an ELISA assay is

wo s@seodnl . I n such an assay in principle an BE/E#2005/003581
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plate is 5 coated with concentration ranges of the

anti body, to which purified hi4an G g or hunman serum

is added. C g binding is detected by an anti body

di reg 1o | das

conj Entéfgﬁél cst mgﬂﬁﬂ;‘f rg OP&F‘}% )g% St 6? -3 8?%c§n{3ratlon of 30

Brrax;)g/nﬂ rr&aeevéneokha&noéﬁtbfsahaﬁe fGdridy tiedt ﬂQStHéerféaéﬂt%) of the
for Efaxl dase substrate ABTS
(2, 2ntiRodies agfording &9 Hie ig¥sniIoR; rsdiened binding te therramplament factor

(6) lc1faral ELI‘SQ' saly REesdrRRETh sxhdl'lvﬁi"isk&rln éﬁfrﬁfﬁe QIPEQFSA plate is

anti body, characterized in at non-

ant i998tEd With conssniaation ranges @frthenatlb@/efcswbtsgmnﬁedrhuman Clq
ELI 2A RamaN LRas UL QA8 bﬁid'ihg{ Reddmetk & AiibSly directed
(Bmax), of Clg to the ant a concentration of

10 g%mnSbiClﬂ?f@H@md bb@ypqrgmdaseée%leﬁr c@ugatef Deteetion of binding
anti

e éﬂ%%%m%l%gﬁ@ﬂ D QI nﬁgdrerde?ﬂ?%twf Mﬁafs%%g\gfr (B1b405) for
1004E10¥idases svlzﬁtrtarrerA%Tfef f ezing- ﬁa{ -gthytbentthisagline-6-sulfonate
accqpli o&c&mlﬁ&{vﬁ ey RNt QHve?lIﬁQYiE‘reﬁrs {&QH%%ﬁbQ Syggﬂhaﬁafeﬂzed in

conpl enent In_an A assay.

per fthatnBen-binding of d}@eantﬁwdmto acgnmlmnmtcfa@tgs 8§19 referstecsuch an
an

onaane apfbyRhialeRicht Merch U Imfial b PRy Pbf €1q to the
pur iahtibddhatnaconCanteationuofeld Lgémiiof l}fa aadﬁediy is@330% lofl BAgx of the

o1 PBHBAEE 108 g0 it e Yint ) BNl RSLE S 00er g, (DSM

of NaCR6ag).prefetabin0%iordbwé. Brax) is nmeasured as

optical density at 405 nm (OD405) for peroxi dase
substrate ABTS (2,2'-Azino-di-[3-

eﬂ)b!ﬁpﬁrii tfiitRer Prefeaed) thanah antibad gf ae%ﬁ&?ﬁgj td e/ inv&ftion shows a

presg‘& r‘?entl on refers to_an 25 anti
chaf Céii BHNE o FRIPPISESDD 3o §3om f‘ﬂeﬂéﬁf\l oYy khe assay is
MpeABBAEd irf thelsime GRnhef & t%emqsa'dﬁ'j} Bsueh |a§%sﬁ§5iﬁ‘)5rmc1ple an
tsﬁir ement wher ej g t he maxi nal ndi ng (Bnax of C3
5% Ri3tp gdiy-oated avith RRBAEER OB TESS § f ghei argibogneto which
ant }phﬂﬁt‘d ik A9 or BB a P fsertind '1@9&’d/ed|—@3lg%r%3?s étected by an
cel {1 hy- I\/Bg<P- sel ect | n>LC 1004- 002
ACC2BY etedr ag9inpt 594 ofollpwed by 30 qe@@&éqsemlqdelcmuugate
amDeE&ﬁMn dﬁibﬂfﬂi’@g‘(mﬁﬁhiap by Bﬂltaj?)xis%édéux(ea%%ncélsdeﬂsuy at

function msdla by Fc receptor bindin fers

to AY3j My @Q"Qséctff”n é’iiﬁ’r"t@é? n§ulsiraget A&Tesl | 2:byAzapo-di-[3-

ant bﬂﬁﬂ)\énﬁﬁi‘a%lme@ﬂf&ﬁté ). 'K&Sf&lf&@? th@pie@&tﬁﬁﬁeﬁ%@ﬁ &efels to an
effector cells. ADCC is measure referab

t r eaRtiRAdy> characterizgsh imthasnnen- bndieg eftthe )(mdy to complement
2009452089 2 eREsThFRRA0 2h 00388 Lassayl medtRERes Wherein r%he maximal

endothelial cells with an antibody according to
i nvbimdingh(Bmax)hef 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.

[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



presence of effector cells such as freshly isol ated
PBMC (peri pheral bl ood nononuclear cells) or purified

wo edoSaat40r cells frombuffy coats, |ike nonocyP@BEPR2005/MKE581
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(natural killer) cells. Target cells are labeled with
51Cr and subsequently 5 incubdied with the antibodi es.
The | abeled cells are incubated with effector cells

and sﬁuggfmha kiR Rt 'ax.za%%bt)a,g a&ﬁmﬂg%& tRe fdvention in the

Contr ude the 1 ncubation Bm?
enddresence [of ceffector ygelly) suth east freshdye ligotatestPBME hperipheral blood

ant 'xﬁ@ﬁj&nuc}gﬂ? celﬁ?eﬁggﬁﬁecp gfféc&%é%m frgﬂl%dﬁﬁ' dQtsl Hgéj gl%nocytes or

the Initia

measVi Gﬂ)gtttrh]ekﬂlelﬁl ellp. n"ljal'ggt fally aredadsledr ‘Slthx pfr?essd rsgbsequently
cel I; ?cubﬁt’{d‘é‘vgﬁ? Stﬂé)a&ﬁ%ﬁi@s Opid Eﬁel&f %f]{s%‘?@ dﬂﬂbﬁga %1{h &ftor cells

R (expressi ng monoc
( expndgbe superramt isanilyred for TFK@@Mi Q‘r’cCoret@:@ptm;iudm thelinggbation

gf f %‘%ttﬁé rg&cédd%ﬂ%eh?la&n?%vaFg(’fegF&dceH%b{}P%nhBﬁte %Cidu%dy The

c°region of an antl
(Fc Rspacxtwhoﬁ hhea putilyphicsi to indige ctéle | initial rsteps em:@eepg ARBCC was

onmniﬁmit o%gl: li%%]hé iﬁg‘gllfllgzmlf §mr eC %}%ﬁ%ﬁ? gﬁ}’{goceﬁs’ such as

rredl b a
&2%9055"%%3‘.‘62&5 YERI ahd M- AR AR XPr L TN and
erytd%rﬁi‘cytee&x@i’&s1hgi[3b)£m&nﬂmm cellular targets (e.g.

tunor cells) coated wth the correspondi ng anti body,
Vi a antlbody dependent cell nediated cytotoxicity

MR i
4@@%)1&2 4 I(% Eggd%lfgeéf&egfg fgﬁgﬁﬁé%&'ﬁ (le)é méff?zﬁgd b? tﬂé interaction of

speche Feregior efan mﬁhvégwaﬁuﬁ rﬁcmtarsy@égs), w&uchraée sprcinliged cell
for shgfzeantt ePnaenda8d5diétRd defls. asf:cl:(ixgpgér@[)l‘t)klgﬁ%a% the

FcsR for | as FcaR and so on. Fc rece
i s dasunogloabulin gupqrianlyy aad haverhsexisheyn tcmndlatepkwh the removal

er(né? thlbgdi( -dSHedd 8é‘tﬁ§é a)ey Eﬁ;&%kyts;ls %k 1mrrl(§HPJ&91@%&9d§nd the

126 lxsnsgg‘sf)w@!mcyg&uanén@r@@wﬁl@qr csstlular targeﬂm fe.g-2&mor cells) coated
HemgL @l -thd 6cc;lr9e%§%? % %rﬁﬁ)od%h evu?nz;dtg) Zea%feﬁggﬁtd'cgﬂ fRdiated

the i nvention ow a re

Fcy CY'@é(éfpﬁlmé‘\ Géf\ém yWinkebyaoRl Andergon, J- Lewk. lanbl/49 511-24

or Odel t i
O (5 FABBLRIE 5 BRSO 80y vonpes
any reeptect for [Grantibodiea nrk ﬁferfedttolﬁsl’ﬂi'yR,OfoF(EgE?as FceR, for IgA as

presented on NK cells. 30 The term "no bindi ng of
Fcy BeoR pad 69 onpeFaesepson biadingnis desceihed gdyp Ravetch and Kinet, Ann.

ST, MBS R 01 R s 22,

accordin
PCTﬂEFPBﬁS)BI a3k dab. Clis ModNK26: £1995) B30-34% end |@ssneofet al., Ann.

e AT 35 R Ao

show a reduced binding to Fcy receptors, preferably to FycRI, -IIA, -1IB, and/ or
IHIA.

[0045] 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.

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



[00461 Wiile 1 g4 shows reduced FcR bi nding,
anti bodi es of other 1gG subcl asses show strong

WO tiosvdeoagz However Pro238, Asp265, Asp270, AsnROT7EFI003®3581
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of Fc 5 carbohydrate), Pro329 and 234, 235, 236 and
237 1 1e253, Ser254, Lys288 ,-Ter307, G n31l1l, Asn434,
and Hi s435 are residues which provides if altered also

reduce [ elds e .4 Biol.

 SOUBEREaR, B et SRR R e by EE e 008 o ca
115- mieghqug&ﬁsemctm»Lc 16041002 (M AE269D5) 319- 324,

EP 0307434 ). Preferably an antibody according to the
invention is in regard to FcR 10 binding of Igx4

SL[IW@QthM g4 Stgfwsireduced eR sinbimigasistibuidids of dthléraltgGOmchlasses

e ot T R pobro TR B | Sonstly Bl S of v

t he cabeliyidoats), SP2ERI( lagtA)34, L23486(drglR)7  1&233ASer254, Lys288 ,

(1 G0 GRat bt Ao Y B 4P dusd AV OhBrethee & e also

showrduced FdR iinding AShieldslettdl.gnBiol. [Clehe 276 (20013 6591-6604, Lund et

com A BT SR8 Sl NEer  Shet e A 8020, e

ant i 030)d¥34 n Fi-efdi‘blﬂyi tuh Bniiodyi dcb@ding tBItAE hiven@@s BYin regard to FcR

S N e et %s's'%glﬂfllg(ggsal;gag%%?qs?})wa&ra ut&on in 5228,

P- selet L35 ﬁidﬂbi Daﬂﬁ,fa@ndf aﬂESntafrﬁ thoaVad3e ok GLPSS331 mutation.

mcrotit, tes 0048 e Bl Acare say. t

ot 1 e e ReStTEeH ot 4he FotaenaSeroR: HaLYy b (gGl), L23sA

?SLE(%G%' Bzis}aaﬂgmyl fbxyﬁsaﬁg&egﬁ’l ARTON mmf gnrge;lt) Preferred
e.affi 0 e, bindin ine

ter rf-)é’“RlH“?tf‘HlseOfn 18Rt SFRoAIsq s Lo Rl foARGAddhtipnal preferred

ant i&mﬁniﬁmmesﬁmmbmyl antigen conpl ex), kd

(di ssoci ation constant), and KD (kd/ka). The

anti bodi es according to the invention show a KD of

1@00&7prrhle &8&fn "Bﬁdnfgefoep%blb&lmfasa@@uthemn ThedR ﬂk@b%d&’hg of the

(see exa Iesé Accordln% , the present _inventi
r ef eﬁ"é‘bf) HElPgBYn £ithge @r BHerassnz, (Ripepasis lilﬂisnsor AB,

ant i labSweleh or ffr SEEEIGAIR WHléH"'elﬁneKPUHﬁE&'P s@fecti £ 85P-selectin
than_10-8 M.in a Bl Acore assay, preferably wherein

t he (F@Ortgmj@qagtsme copted ‘U‘tQ(lefOWer[I’éﬁﬂﬁQl Preferably,

the antibody is of 1gG 1 or 1g& human subtype. WO

2005/ 100402 PCT/ EP2005/ 003581 -17 [0050] Nore
plQ0d8} ki the BlAroreasaptheyantibody ay hewrd to agurface and binding of P-
ant i oREYn iSnBsuré by @gf’fxc@ﬁa@%ﬁméb‘#ﬂc@?@kﬂ Gthe afﬁnlty of the

containing at least” one nutation in L235,
N29bindigg gs defipesl brahe temznka {mafe oionstsgg forr tl‘lfnaSSOCIaUOﬂ of the

ant i hegyd PR Qntlb':dggﬂn"{‘lgz ) S&Eﬁl’e)r(rg Qat(afswcmloﬂtcohﬁgﬁtt) and Kp

one mJt ation 1 n ering accor
kdikat ebdye. antibodies accordmg to t e invention show a Kp of 10™ or less,

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 BIAcore assay, preferably
wherein the Kp range is 10 6 10° M.

[0049] Preferably, the antibody is of IgG1 or IgG4 human subtype.



[0051] In the P-selectin-specific ELISA purified
P-selectin is coated onto mcrotiter plates and the

woO boosdpeag2 of the anti body to P-selectin is detBCt/@B2005/003581
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a biotinylated anti-human IgG and the usual steps of
an ELI SA. The EC50 val ues in-this assay range
preferably between O 002 and 0.03g/m on P-selectin

s Prafiatiy ine pabedt N, shieeHef v Gaf L pAtbody is an

bi ndintibody 6f hitmhi ubcRBOIZGAS C(Qltaﬁﬁﬁlgfaﬂleﬂst @3e @‘dﬂitl(ﬁﬂm 1234, 1235,

P- sel ect iﬁ%&miﬂt%e%&’i ﬁ%el Aggg?ﬂ{fé@ antibo ody of human

t r af%ﬁf)éiﬁisallgtﬁ biaindy fdenn ode trigtatibl O T28% and|SALE (numbering
t he EC50, val ge between 0.01 and 0.08g/m ,
prefaé?%Sll“}g gﬁ\?\’é’éﬁ% 01 and 0.04g/m . 15 [0052] EC50

val ues on E- and L-selectin transfectants are

referabl above, 100 The, .a bodi.es of the ) ]
Elﬂ@ééh{n the Erselegiin- aneél%/e'rpéﬂ%tpérlﬁz& -sefeciin 31 cqaﬁﬁéﬂowprfalcmmer
at  152a8d and R Giddthgof fhE @nEBEH/ thiFC&ldckin iOddlect@] with abiotinylated
than to E- and/or -selectin a surﬁlﬂ]é)é( Cﬁs
val d8s-hymap éﬁlass&th%gw SWH%PEP% IS4y safalugs in this assay
L-se 1.0 4t

[00S3Ee hibeGisty BRGlEH 0,00 dAd GO EL Bh P-SlehEho &, ie. the

P- sgireseht invengandefers 8- setibedidsnWhereinu thed ECH@ values for P-selectin
refers to the urified or .c

P- s&iRding 3¢ i f 'egralﬂsa aﬂ g 08%; 1@ Jebht g My n)ndzéglxgtg} Pgesenrwé CHO
bi ndiig iffar mé&%gay 1R dd §sdak9ﬁn%hh& 'PDJélthIﬁ e&kph¥sing CHO

the anti bodi es acco g to the invention. T
i nhittsinsfestantsareeeaed @@toa e migotifes plate, the EC0 a&lgaﬁy@nge between

o1 a0 SRR R bl e SRR D)< e

descri bed in the Exanples. They use as smtabl e
sour ces of selectin afgnlt ur|f|ed Pé ctin and

al00SYLECe Vﬁﬁ‘&f en & and fpelegtin gram teqtands ars preigtabl abaye 100 pg/ml.

I 9%@ alrlﬁ%@iﬁé/&ﬁhla gke%erﬁqh¢eﬁtlo§ lé?@c}?ﬁac'fﬂfﬁgd e 1Ha® thelyBind at least
such assays the adhesion of HL60 cel , ires& ng

PSGI060 éﬂd e 9?5@%%@9 Rs¢lpstin thepdg Enfmqifog ni§legkin as measured
P-Sg ly%&!) faluank anSE:LIQQ taksg cWhéi‘EiB'P’ ah@%-Rindl g 125dectia are coated

neasur e w t hout and I ncreasi ng concentrations

of toneoﬁmmxswyerntm | C50 vaI ues are neasured as

average val ues of at |east three i ndependent

measur enments. WO 2005/ 100402 PCT/ EP2005/ 003581 -18

| 19053} Thegrme intubiting Hedundiak of thyf Pﬁdeqti;rléganﬁa%Piselgﬁtm", as used

pr efh%fe?rp ke 13 the bgrd%% nﬁf)%@iﬁed ﬁnoé - F@ss@cppi-sgf%gﬂ.iﬁa% @ ligand

present inventi
| e u Ipwyllfed lonKEL60HeBS The |b|usimg)obﬁ1sﬁle¢terdtomsslegaedtls inhikiited by the

BB BE e nln 1 1

| euhﬁuyaseaﬂs|ahéyﬂn§dimpa@tmf the antiadydo phhibi[binding of P-selectin
I nhipit fr‘gxnw Bl g’?sgysv He§&ctibed BE tﬁ@@gmgfes.nga' S Qs 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, expressing PSGL-1 as the physiologically
relevant ligand of P-selectin, to P-selectin or activated platelets is measured
without and with increasing concentrations of the antibody. The ICs values are

measured as average values of at least three independent measurements.



g/ m. [0055] Accordingly, further enbodi nents of the
present invention refer to antibodies, characterized

WO 2ovstimav2 t he EC50 val ues for P-sel ectin bindi PQI/EB20051003581

10

the 10 range of 0.01 to 0.08 gg/m in an ELI SA assay
wherein P-sel ectin expressi ngl&&HO transfectants are
coated onto the mcrotiter plate. The preferred range

L sdrbiitife PR ICa pEe af @odBRhind Kejpinpreleiaby 05 to 0.08

furtherenbodi ment the antibodies of the pr esent
i nv ion inhibit the adhesion of |eukocyte-Ii ke HL60
cells to purified P-selelctin with I C50 val ues

¢ OB P afod st tnfaens e Bl B the B 8E@uﬁ’ocwe like

i nveHit60 nellsrtbl firifiedh-seledtier @ithi IQ150 ofaluee ik ahy tasze ofi 0.08 to 0.5

a nonol ayer _ of pI atel ets by preferably mpre than 70%
R b AR 0.BF Gy D3yt Tk adgheenen@érm@mksﬁwo cell

10 gbMcdivatkd p?ﬁgétg'@'ihﬂlﬁ?élewﬁﬂtl@@%ﬁﬁs i Rh, 'r& 9.05 to 0.3
adhesi on of l'eukocytes to activated endothelia ceI S

in qughmban flow systemin 20 the range of 60- 90 % at a
concentration of 3 g/m (with differential effects on

| eukocyte subtypes). [0057] The anti bodi es of the

P[OBSSNA cidrdinglyl Oﬁhrﬂfeﬁ ahbddifBtsy of afblpReseht Dinehititg tr@fer to
P-seletlnl the setgce of;Fésﬁg E Ietlnfrﬁmﬁe

as @at B €%, aracteri E{‘U@ﬁ 1% ‘69?0% delestiny Hig is in the
co I \ [

c o PEee I MAol0TIH By e BLISA 36y e RUel R fising CHO
HB1 1M1fect@nﬁ-ase keated onto the @igiotiTéreplatat Thopiefsredf ranpeis 0.01 to

inv fion I onotrnh |tthe|nt racti on pof
P SeRelel ﬂ‘ ﬁ%SPeﬁa eépnn%nm%ﬁéebrwaﬁr elpRtsgsf ggove 100
I
t he RRATEER GRS eBbdilent dhe addifodis! EELHERR At inbibit
200 Hhel &dhesidn %deﬁeaa%keeﬁse kells thSurified H-taldetth @ithti@s0 values
as  descri bed (Rono et al.

I f
15 JweEkgtv?qeeﬁ O%Etgt é%g @?é@@)?refsrra fange i hf to- bk gfmli £ i ed

20

25

P-selectin after preincubation wth the P-selectin
HuMabs was detected with a polyclonal anti-P-selectin

alf05elotiye amitiogesgif the peesenirinyrntioprishibity the ietetastiprwbdeukocytes
of th :an%ﬁgﬁker' &ng@ By p&%aeg,%@e%n 76%3hA%ufy | ﬁ&qn flow

|nthat doe tern, nore prefera
it bptens liatracineentraibn of l(h;aag/mll Id additiont thedei anitibodies mh1b1t the

| dent cyt ot o Further, th
it P Ml e Beoeyira o ot b b ok s apiifaes gorcysiem in

rec hee 8 ef feqt Y
e B 08 S sk st onelitan AR B s o

of teukesytesHbtyness | gG, containing at | east one
mut ati on in L234,

[0057] The antibodies of the present invention are preferably capable of binding to
P-selectin in the presence of the P-selectin fragment aa 60-75 (Swiss-Prot
sequence P16109) and/or do not competitively inhibit the binding of an antibody
secreted by a cell line designated ATCC Accession No. HB11041 to P-selectin.

[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 GPlba was



L235, D270, N297, E318, K320, K322, P331 and/or P329
or an anti body of human subclass |1 g4, containing at

WO b@agoo4one nmutation in L235 and S228 ( nunber P@MEP2005/003581
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according to EU index). In a further preferred
enbodi nent, the antibody is-tharacterized in that it
does not elicit antibody-dependent cellular 15

cyt ot 0Xi Ci.t A ..] Q0601 l.n an even,nore preferre
bl ot e el ot Bichorhey Ry SERRS (e BEAL 1 Bxp
ar e Mbar196:8e3 ( 1999),i andt thatbiridiry obpudfiéd Baklectin aftempreincubation

t hat_ .t.he ri.se ariable reqion, i ndependent | v. .
sel QUHLE HEE SROMERC AR dEteriey BRthog Rfpatnal yi-P-selectin
chaiantibady.abl e donmai n defined by am no acid sequence
SEQID 20 NO 1 and the heavy chain variabl e domain
defined by SEQ ID NO 2; b) the |ight chain variable
dpesdnInlaf furher byeferpédiembedichee gfl € preSEr® ihientide), theamttibody,

t he heavy chai.n yariabl e mai,n. defjned by SEQ ID .
NG PeterBl in R g ol G te "o R e PG PTgfgrably it s
am nhafctedizékdethae iB&iges otNelich aoshpldatenbeapsnhdehticptotoxicity
vari abl e domai n defined by SEQ I D NO 6; 25 dg the

| i gHEDRaiburthsri the| antibednimaydbe ichaxacisyizedrithdoescnef bind to Fey

7 Lan: ri o
S4B RN L LB B Ao
var iaatdngibadyref hutehisubdass\igG i qentaning at égsteprmemSEQonDn 1234,

N0 13500, RO RASOISKSSE) IO, 954 T Py o
by dwinren aebdass dgldncentsiaing Bt 186t NOe 1hutidnt Ire L385and 5228

FPSKEU%\WHBE la?coqgiégiet% ! filhﬁgg.e ?1|¥ ﬁlggl i;P g%?ﬁ%g% &g’g)otdnﬁent, the

aln°varl a mali n
sequetibedysEQHabactdied 3n dhat it eeheaw ylidhantibodyrdepbhdent cellular

domgj . SEQ I D NO 14; WD 2005/100402
Pdn?@é%g{j%@g%‘g‘)f)' 220 h) the light chain variable
domai n defined by am no acid sequence SEQ ID NGO 15
he heayy chain variabl e dompain defin SEQ.| D
N0ob) JRTRen AR RS S PSBRs o Atiharlesc ghe presen
am moveatibo ase gh@mcterizidQn Ithat thky Hinddhstldchia andatiyt thiyatomprise a
vari abl,e domai.n .defi.n by SEQ ID.NO 18: 5 [). th
e PP a O B h L Bspia el tae Of
sequenge thElgHt2haNGratbkrdbnhdie defined/by hmino ¥@d isedueace SEQ ID
domai n degfined EQ I.D.NO 20, ,and k) .the || e
char n van QBREI QR HET Kugls ARG erEbL B IR OO
SEQ | b) ke Bghtachdint aeiableadomaih definathby amliso adidBédquence SEQ ID
defi ned SEOLID NO 22. .10 [0061] Prefera i
ant i bodi SO 3R PR 7 S R0 et & PO
defi ned lolye 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 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;
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
NO:13 and the heavy chain variable domain defined by SEQ ID NO:14;



am no acid sequence SEQ I D NO 3 and the heavy chain
vari abl e donmain defined by SEQ ID NG 4. [0062] The

wo poosfiesned anti bodi es are characterized i n t hetT/EP®05/003581
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anti bodi es are of human |1g&4 subcl ass or conprise at
| east one am no acid nutationygausi ng non-bi nding 15
to conplenent factor C . These variant anti bodies

conpr i for mpl e t equence
" ndepeRdethellight e Fiabe @welﬂéﬁ@ B%EY aptiae agid sgausnce SEQ ID
SEQ 1 D l\l@o @@rﬂ&h&ﬁ@vy E}ld}pv&@abﬁ’é"&’orﬁrﬁ?dlg@gm;z%Q ID NO:16;

i body, refers

[ 0063] a ant I - P-sel ec

her ei nl)t 0 hs?wjm @f&ﬂ' ganiahic fominrdstined by agying acid gpguence SEQ ID
sequence KON #hd tR@h&RY chaR vhridblS&sihiRfiAdd bPSKEty ID NO:18;
am no gﬁl%ﬁ g sequenigmgg V|r2ﬂ§ of addi tion,

del et | dieBY chaimariablg dospaigrdedned by amine aaiispireacs SEQ 1D
resi due( sjNO.1® ddiPthRaHean! cliai vAeMe 86MBRNGined hylSHR) ID NO:20;
preferred enbodi ment, ‘the variant conprises one or

nore am rdacid substltutlon(s) in one or nore

const anz) B 1B LR Qaridl @thsih REintdBy aaﬁﬁ%aa%qmee/ SEQ ID
prefera I in the constant regio For_ exanpl e

vari ant ?dcmaﬂrth%bcaaf chain ¥qri noréalg deﬁmﬂ#&%é%la iNO:22.

one to about ten, and preferably fromabout two to

Emﬁtl]n ?mblﬁsﬂ'l@ 3&%‘?}%%&??@0@3 Heqi Ogglf %ﬁﬁﬁ GarYabid f&hﬁn defined by
var .aamnomdl seﬁ@m@e S8RQ4R No: %m@ﬂ@éqamlmmnahy dgmain defined
| ea q C?Q acid sequence identity with the

parent anti dy constant and/or vari abl e domain
sequences, nore preferably at |east 95% and nost

pL(ﬁ%?L?HL éﬂ @t{gl'rédeaz?lﬁao?l%% ﬁre%ﬁar[acquqa]d 1hqﬁ£{t’th$ dn odieé are of human

respec I'S sequence is
her ég(64 asbqlatse or p@npmn:taagﬂastafneammo agidi rdutatien daxsgng mon-binding
t he theal

e g5 ROy ROLPSE, AL ot SRR oribbd b Bl
and anrine @ddoewnmnﬁmﬂtm&cwﬂcﬁﬁ’ﬂmmp 86ssistingf SEQ ID

Joanigud PR IS0 PRI, T " i nal . or

i nternal extensions, deletions, or insertions into the
anti body sequence shaII be construed as affectin

s963hAc Vit anty Prelegtimantiipdy, refese hersin tora méqcalg erpehich differs
t he ugbinluhb Yac%d) s&yjueBcen BB a PpaRin€C ﬁlhﬂi‘-Padt éﬂ:tcﬁﬁ Qafn@i'bf@ﬂif Vamino acid
has ro rtl ar e uper i 0 0ose O
var arfeRP Biscvifee ef Rdifioy el arndor SulishCiap A 0BE g more
strangeo duiddiesidgue{s) iimi Ihy parharmetodpideqence.o It r ehat peeferred

di S&fibodi gn?to e%a@‘h%é Sge'st aclr 1]n Fgoaxl(x%%)lh%gi%ﬁgmutwn(s) in

peri pnera er al ocCcC S|ve
10065¢ ormorv a:pnamt Carﬁarlbbléyeglbn(ﬁépf theupaaent antibodyt preferably in

her %@cdﬁtaﬁﬂfe W, €6 dafilaYie \ﬁﬁ'labﬁﬁﬁg coﬂ-xgrlﬁ’@é)c%aséfone, e.g. from

fold enhancene Inin |£|tor ? é

adha@bkoyn oge sty ahput, ten, an preferably om about two to about five,
substitutions 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 preferably at least 99%.

[0064] 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



conpared to the parent anti body because of the
elimnation of the binding to the Fcy receptors.
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encoded by an amino acid sequence used for the
preparation of the variant. Peeferably, the parent

anti body 15 has a human franework region and, if

present, has human anti body constant reglon(s) For
exangipe, if héressags tnachiave theorgximayn bercentlseqrenie dntity. None of N-
hUMB, m B! éq%map%@ J,temﬂ &%ﬂsB‘HQ' &ae@aﬁ%ﬁuﬂar&&s into the

t he |nvent|on I ncl uﬁ Itléﬁ such anti bo i
havi #ibodyseqenss shy §éaa%neé apaiecting sequsRee ldentlty or homology.

nucl el Ivdﬁaﬁnﬁktam mme aqua% dlﬁcp%umaeprﬁemtm Qali préferably has
whi ch do not ove- ment4

iy BroPErtEar VHER 8¢ SREriah {a Tigis STRE SAER gRUBS for example, the
i NV eviriann mdybidivé iacatongersbinding dfinityn enlheed dbiiyy to treat a disease
stand ' '
site® cgaet%.:f Q@E}l %Hﬁgaé Qﬁgg’}géhgny%&g;ekgg§ﬁf Iart%t?ial occlusive disease
nuta@Bdé&M@D)Cbnservatlve am no acid substltutlons
i ncl ude ones in mhlch the am no acid residue is

| aced with an no.aci d residue having
s 108654 The vagantaafi od rﬁarﬁ"éﬁardvteéﬁﬂ Beseins ane Waich displays at least
havi {Hpus id¥dlay exﬂiaﬂ@erﬂml iASinR&ISrP Q@tﬂnﬁ}efﬂ tedadlivsioheassay when

glir fj S ogléqer% a@ é)arenlt ygﬁh éﬂf%ﬁf%{glﬁ Bﬁglaecehpgﬁ wrh(éfbtﬁe bmdlng to the

aci dﬁ?ccyrecrerpeorschal ns (e.g., aspartic acid, glutamc
aci d), uncharged pol ar side chains (e.qg. glycine
as aragi ne, glutam ne, serine, threonine, r osi ne,
| e "prsept optihedy IBwein omworawhishdis tmna ¢¢ by @ngamino acid

al anéeﬂﬁenc\é%'séd”ﬁ)r th@ﬁ&b@ﬁtloh%@ Itl?é*'\‘?'rﬁﬁt H?Et@fdblyi‘ athe arent antibody
en ["al ﬁnlne ni ne) fa branche

as 3 P’é‘éﬁlff?é"e‘%{ iTREION ando ffaprerent) hag fa?fbﬁﬁtﬂi?%{;’ constant
Sl d&egf@ﬁ(d’)s FO€ egamplty tHeSpdrent &hﬁj’byllyalhay’llbléea humanized or human

tryggg@p?n hi stidine). Thus, a predicted
non Y-al amino acid reS|due in a human anti-P WD

2005/ 100402 PCT/ EP2005/ 003581 -22 selectin antibody

Cffedf The CLAtil HERIARE doMehd) ROSHIG | @ar%bg Clafldition, such

fromthe sane s n |y
aci cangibpdiep ﬁuavms NEONSEYatiee ffepmermddlﬁyathagewb@née and amino

%as e«%ldj E’é@ﬁené%%ﬁiﬂc@t’iorﬁo%kdhn&)s%gt Ql‘fegcg ré)lr Q&grsﬂ% above-mentioned
s oBhe LS b 200 S g cor v
( ﬁg&g)roaﬂ&a9ﬁﬂ.&@é3ﬂarc[ Q&ﬁﬁiqdeﬂ lenowar il ethe pfre;]ardheds site-directed
enbodi pent t he nmpri.se an K- ai n
congTuRETesty anlag oS luedRusifnBlng cAfehvafdh ino acid
Pr efsabstitutions bmhxdeymsoomdhmwgthecarmlhe acigl easidueris aqﬂzaced with an
ant i 3

ﬁ?ﬁg?ﬁfe&ggg %a@i§§34%@ﬁ{ ég) M’lAadg ﬁamﬁcsp §§§xﬁi‘ncﬁ§tld residues

spec elta &
having Slmllal‘ side chams have been deﬁned in the art These families include

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),
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-



10 A327G A330S; P331S), 1gGlv2 (L234A; L235A) and
lgAv1 (S228P; L235E). [00711 In a further preferred

WO egubadisnent , these anti bodi es al so conpri se aPeT/BPmYs5/003581

10

15

20

25

30

fragnents selected fromthe group consisting of Fab,
F(ab')2 and single-chain fragdents. [00721 The

i nvention further conprises a nethod for the

production of an antibod 15 according to the

i nvesslerdn anghpdy samg etmee/ expbbpEeplcedy)withy apather aminp acid residue
hostfr&lthe sathd fidécHald amilpucl ei ¢ aci d sequence encodi ng

a light chain of a parent human anti body according to

the invention and a second DNA sequence encodi ng a

h§{068] Amino adid sabditpisrntanh begrerfonined dgy mvisgeaesis bhsed upon
E ¢ ng%oltec{ﬁ?r gl%ﬁfzhr%ga de&n&&g g& Ri}?h%arﬁlﬁ_, P4, dlggture %2 (5888) 323-

cYeceptor,
exprid Sunﬁlgﬁmndcﬁ etradt qusttéo"cmdl SONAJ He8fEA8) 19629-16033.
sald anti body heavy and |ight chains are produced and

recoverjng said anti hbody fromthe hgst cell or

h Ot bn a further preferred dirpent; thg aptibeshesgosppriseragkslight chain
| Nt elolBraheegionits desliddsy, SEQ B> Naig3.- P- sel ectin
anti bodi es characterized in that these antibodies are
human or humani zed 25 anti bodies and bind at | east
1(0®00] @relfermdr entihpedds fdccading t® the $wleativn raré aanbbdieEdefined as

of 8ol PEAVR.AS EPRSUSPY; WlkclaR SALBSEAVIISIElufa Gass;
ni crAd276e A%@S&P@H?’ﬂsﬁév%ﬁﬂ?%ﬂe?éé% and Fgsaivé £S2288; 1.2GE).

or g4 antibodies. These antibodies nay al so

rlse t he, ami ng aci d sequence as deflned by SEQ I
{n arfusbsr R}ﬁérrﬁd cathodunenty thysoanthodigsalsorsogprsse antlbody

y4 Cﬁh hﬁ.&h‘(ys&éwddnfrﬁﬁﬂﬂieag}bu Q@h§ifting=sP b,k (al’), hﬁ@&ﬁlgle chain
antg$0d|e refer to the antlbodles produced by a cel

lin Yed fromthe group consisting of hu-Mab<P MD
2005/ 100402 PCT/ EP2005/ 003581 -23 sel ectin>LC

(HARP Rbe SR I gt SRR B e oy

Acczsem)img[ @ot?m]lnméloamqnmmr@t cséerrSdcp transforging a host cell

i nV%m Qnﬁﬂsﬂﬁhél@i%’acid"s héd Bfeod gﬂf‘tchg’iﬁdbie§ parent human
havi ngpp%}gnser ative Sequence nod ti1ons

nuclag acqopdingitp ghe @%F‘S”?@d‘u‘éﬁ%‘@nﬂo@Nﬁ fequprfssencoding a
Whi teadloctiadi ofi§dié Paremt haiﬁaﬂradthﬁdﬂbﬂiéeelﬁﬁﬁé lFerpaﬁt is modified in

o afitisgid P ?h B g Hiem et 1RR 61 B Rl BF Fe receptor; b)
st aredpnesblmgesamh lﬁqSlII esd lsnmmd DNAt fequenrce  soghathsabantibody heavy and
si t ?1§m Eﬁﬁﬁ@gﬂéﬁ&ﬁ r&ﬁﬁ'c? r@&)@e gg AJH qgghg from the host cell or

enesl s ervative am no Itutl
[ nthSPéFeCCBﬁlé%uﬁen whi ch the amno acid residue is
replaced wwth an 10 am no acid residue having a

sj i si.de chain. lies of apgino agjd,.residues,
i0r(p7!i]a'fhe invention also re ers to intermediate antibodies, i.e. anti-P-selectin

antibodies characterized in that these antibodies are human or humanized
antibodies and bind at least 1000 fold more specifically to P-selectin than to E- or
L-selectin as measured in an ELISA assay wherein P- and E- and/or L-selectin are
coated onto the microtiter plate. Preferably these antibodies are IgG1 or 1gG4
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 y4
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-



having sim | ar side chains have been defined in the
art. These famlies include amno acids with basic

WO goodaowbai ns (e.g., lysine, arginine, histidi P€l/EP2005/003581
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acidic side chains (e.g., aspartic acid, glutamc

acid), uncharged polar side €¥ains (e.g. glycine,
asparagine gl utam ne, serine, threonine, tyrosine

cyst ei ne, ¥&§P han . 15 non olar si de chai ns g

al arsﬁlﬂ@tmkﬂe@ M ACG2264 b@1M@<PpFQ$¢qtlnéLC 1004-002 (DSM
phenyt@ién) Bed hiBVES anid&lin>bet1ao0L0aNTBRM ATicIgaHhai ns

(e.g., threonine, valine, isoleucine) and aronatlc

si de chains (e.g., tyrosine, phenylal ani ne,

t (P4 PpThanantiboidsdsi ddcﬁﬁ)mg Ttbushe an\GﬂhadhCIrt?.ﬂlde, in addition, such
nonessenti a R aan. ant .
sel gg ﬂdlgﬁbago% & 3?{"% veB eglflencg H(g/(? ﬁcaglloa% 2 8uwe?thde and amino
anotahier seguemas raodrﬁceltems,dw ich2lp fotgaffecher slierctheiatieve-mentioned
Cha'cﬂarfa@?nbﬂfcs JARé glltllﬁm!n%c@ﬁh% t%u@@tlh\tre{ﬂhbﬁnﬁ/logmaggns can be

per orne enesi ased upon cul ar
rmdémirﬂéucefé b)ésS&afrx eshniguey Hﬁmﬁwn in_the @ft, jquch agqsitp-directed

3 32 rﬁ&tﬁé&)esﬁ 23nd3 ﬂCI@-‘?&dﬁﬂ&? Nmuta né-‘s‘is alGonsétvfitve Nahino acid

Acad., SCi .. (1989 2 007 The .
pr eéléh%m}lﬂ?fé%'t“lc eaqng%"f;wﬁwg tg%?‘ﬂﬁ% ER cregg?*a Is replaced with an
ol amiheacidnesiduahavding a3imiart sideochainrefamiliesest Aabiavecid residues
;Ele élc Ornrﬁgs?l?nﬁedglgg cMamg Ha\?‘e 19 ﬁp c[e#i%leé] 91? E}Feéﬁ ?Hese eflamlhes include

cor respondi
vectorso atide witly bagi¢ side Cbams pas tsmeaarginihechiftoling)hecidic side

pr eRALAL! (g%on dslpﬁltif% 284, ?9 Infie &RITPR ms.hzg'ged: oia'x”éhﬂkg chains (e.g.

the corres host S un ér  con
al | QWCWHF%PQquSne@ﬂ ukHnige, KHNPJOERPNIRS, BEOHIBG Cysfgine, tryptophan),

receapbRe side dchdihd bRE.,ealdnimn Sﬂirﬁ Cléhl:lblée,ls(ﬂeLG:meb)’prolme,

30 SkPniSEni g)(’eﬂﬁgrléxﬁ:g)oaae%grérelarq 000 oS Y Hi2omine, valine,

pr oksvleuained and arumatiy side chhiast(e.ge Itjrroanel, pletylatanintg tryptophan,

Sl Ris BRI PARLS 4214 Fgﬂbe.d}s/e%?'bll %Mﬁgégpéle}%gé%a human anti-P-

t heﬁ@lpﬁém ptibadyscanobe preferablyi ngplaye withcanmatherpaminedacid mesidue
one ok ﬁ-&l}gﬁ{els{ae%&hlfgﬁngon the invention provides a

met hod for determning t presence of the P-selectin
protein conprising exposing a sanpl e suspected of

COYS]i Amivip Rckleb@stititiond dahebapeifoliné®! cmulfagaﬂésisbesls)éd upon

and te n1n| bi n antlbo

cangaecig mofiiog gEdecdthdl ‘?Ys%*sﬂmw A g HadSetrepp (1988) 523-
conpe7 Slild]@ued:ﬂ']é: 2atal. Rrdy. Natld Aicads tSciu EiSAR6S 1989) 10629¢0033.

the antibody to detect the P-selectin protein. [0078]

The anti bodi es of the present invention are useful for
t [08Z6]Ee pessent; ipventtarlse compaisesh nudbistdced aalecadassencoding an

Suchn@heBanestiéne wé,ee,vtﬁé QHh@J o%kiﬁ%r&t-%fo?s ca& ﬁk’iﬁ@ tB&e nudleic

at her.gsclero arter venous th
resﬁ%‘g%sﬂ@ 4 fegorresponémg ﬁlost ce(il for these vectors Tﬁe 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
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



angi opl asty or stent placenment. Preferred applications
are peripheral arterial occlusive disease (PAOD) and

wo eoostiperat |inb i schema (CLI). Other applicat PONEPEN®003581
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the treatnment of post-ischem c |eukocyte-nedi ated

ti ssue damage caused by myoe24dial infarction,

cerebral ischemc event (e.g. stroke), renal

infarction, and 15 the |ike. The antibodies are al so
s{0073bDiagnestic prd therapeusic usepfoir she aptibadyl aralcootameplated. In one

medi dﬁﬁﬂ)shé’ ngphé‘ytﬂéh)’ the e AlibP pPbViddsCATtROP 61U ABteARining the
ast hma. 1Pp cations, are the prevention o
or gameiqnaﬁgg the P-selecn (preting FMBLISIRG FRRATIE? Semplessuspected of

i ncl ddﬂlltzﬁﬁmfgﬂewmhﬁltd thé¢ ﬁrhi—lPt-deFectlﬂ ﬁnt&dfﬂytalnﬂrdetérﬁﬁﬁhhg binding of

rreta tas ve nhi bitin

e 3RtERE R B sRP G Prahisdire AbF Pyl Brsyis s fjcomprising

i nVGhEIalﬂllbbd}' tahdrmptnmtlodesforausmg itbel ahtibodyr eatletegt the P-selectin
m*@ giffering fromthe abovenentioned inflammatory

and ﬁr onbotic disorders, especially from PAOD and

CLI (peripheral arterial occlusive disease or critical

twms qﬁehsmwdles[ BPBBE FhSert NHRRAHEN Jré”ﬁi%ﬁﬂ pcrrowegﬁﬁem of

ve antl bodi es_for er apy.
for inRemiRY el éOIB‘POtffeg'F s ditgasisnibipde Spseulat disorders
of tslﬁels asohth?-amosls [ 4163ih] anhd eddepvsenbw thrbﬁib@kle,s reé3tenOsis after
to the.use of t

tibod above th )
o PERs” gF SR lideRenh Prelfred AR R g HEApHETST arterial
conqrdcBisiye dlspdsal(l%@&) tand atitical timbasdhemin(CdhtQther appligations are

SR;Ltﬁggg%a?rﬁgﬁﬁr ﬁ l#ﬁcﬁepxﬁc'lgﬁ’l&)@%t'teq‘ﬂed%ttea nt?sﬁle damaée caused by

ectlve anou OptIO Yy to
wi t imypodgrdipldnf: aaﬁw/n@ cerghrabischemic gyent (egestrake,genal h@farctlon, and

f or ryt fiké. OrheQintiBByied 9@' aqes% SuRthblB 6y HBEREAt &fadepﬁy PR 8&ukocyte-
WO 200 /133402 PCT/ EP2005/ 003581 'ﬂfﬁ'ﬂ %‘2081813 ag_'

i nveEREFRE g HBYIYp ARG AUBEICJRAAITRE 8 gstuBtpgEier 2Bplications
CONire Sthag)reﬁemhnaﬁf idpgeh @@nbplart pejetioRCand iat@ditymune diseases
Sﬁgﬁ ba rﬁglfmatgﬁlp aréhr*tlsnﬁl and_él‘&?og{é [t'r\?mgt%ﬁ rlr}ta%gtafi% ceglnbe prevented by
art iinhibltm‘g theadliicaoniof siroglating canf@G8ly. The i nventi on

further provides hybridoma cell |ines, which produce

S ant n Jonoc onal__ant,i bodi e e.g. _th .
> ey 8 RAEPh TR S Hinefily' 87 Mrifins & Mapisd spfring
The fromefthe raebdvdfméxmaixadanﬂmhhmaltdnyemdaduonﬂﬁong dlmrtihfs especially
|nv nt| sel ect i,n>LC 001 ant | . .
Vi BoR Ot R nCE (Bfismet e dcigae difihed B fyitical limb
Hul\/Eih:h@ﬁ@) and hu- Mab<P-sel ecti n>LC 1004- 017 (anti body

HuMab 10 017) were deposited, under the Budapest
Treaty on the international recognition of the

dE)988] Thoinventiom dirgheri pravideothetuse ofthpebews aftibpdies for therapy,
pr og%d Herhe mahafaala%ysﬁﬁaﬁcm FRIhYQbatMekt SOMERNIRARE

and I'kul turen GrbH (

[0081] 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

adjuvant useful for the formulation of antibodies for pharmaceutical purposes.



Germany: Cell line Deposition No. Date of Deposit
hu- Mab<P- sel ecti n>LC 1004- 001 DSM ACC2640 30.03.2004

WO bashblaeP- sel ecti n>LC 1004- 002 DSM ACC2641 30rPOBEPDO&003581
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hu- Mab<P- sel ecti n>LC 1004- 017 DSM ACC2642 30.03. 2004

15 [0085] The anti bodi es obtagsable fromsaid cel

lines are preferred enbodi nents of the invention.

[ 0086] The anti bodi es according to the invention are

p (0983} Tbk yinperdbmc futhey prowidesiphaemacepticah sconfrsitions comprising
et NAGS aftibodibsdf laYphs ARNR i Ehl] P'&@ce?{%ieecaﬁflert ﬂ)eor?é ¢mB8tfiment, the

conpri se prote|n Xpr.essi on aryotic and
euk @thpsmpeeutisy camppsition msy &g L&%‘rll‘{' edgnial @rtiglq ofymeyrufagiure or kit.
ant i body pol ypeptide and usually purlflcatlon to a

CIBAE e ol R b des A 1 an iR bipduce such

c haiansagonistit agorenicnal heibediesae.g tha perenedniibddies, according to the
expne§skon vectors by standard nethods. Expression is
perf8 ™ n appropriate prokaryotic or eukaryotic

host cells like CHO cells, NSO cells, SP2/0 cells,
Hﬁ(@ﬂﬁﬁ@ réferrgpﬁ Brrddifd kal hM&aa%tcord?ﬁg B ﬁ‘ﬁrl 1'nv§1ﬁidns ‘hu-Mab<P-

1 s recovered from g
(sup?ékﬁ%@%lr@ 169 eQy (antigedie HuMah Q41) 1{%‘8 fPﬁélseﬁmlrFaAQM -002
pr OCtHﬁﬁlb&iy Hﬁmatoobpﬁmeﬁ; Mabagl- Aeiééﬂﬁ:anclwmt be7 sdmibedpHuMab

art IO@%igegq? Wﬁf(‘%i%d Igggeréhﬁg{ld%g{cgﬁeﬁtyélgwteqs%lr'r?a\{lonw recognition
2009/ 11h8 AkPoCof hi20ra0BEESHr the uPposes of patehl P9&Jedure, with

(128 3&%?%@8““2“’ q\dll@bﬂgﬁﬁs&kﬁ d?)d?ﬁ kult Her én}ll_)z‘l (DSMZ),

(2008rmeBY- 161; Werner, R G, Drug Res. 48 (1998)
870- 880. [0088] The antlbodles may be present i n whol e

cel | s aceti—tysate,—or—nra_partiaty

Ul |
or supstantial | ¢elbline form PuriPerofitionNo< dﬁ&POﬂt
in or pa-Nigb<rebdierinsLe 1004001 CE! DYMBACCO6400T] ent 50.@3.2004

or  pr PESTNAE Sl LG AROPO0E | ISM ACK2641cIng 50053008

al kal | RR/NBRSP-td@BhFECt00£01 BNN DENMOABCREI22RhY 30)05.2004
ot herswel' ™ known in The art. See Ausubel, F., et

al ., ed. Current Protocols in Ml ecular Biology,

0865k TRe bhiilsddiesgobtdifatde drovil kg cklhliaesare greferredlembydivkents of
(19§K2rw£9 89] Expression in NSO cells is described

by, "€’ Q., arnes L.M, et al. Cyt ot echnol ogy 32

(2000) 109- 123; and Barnes L. M et al., Biotech.

B@Q@thg %ntlﬁgggg-)acgcﬁa}r%c Qo the aﬁ%&ﬂgﬁn le&(eprﬁ'%fa%[v ipfoduced by

SCr ) her,
recombinant mean% Suc methods are widely known'in the state of the art and

,_

comprise protein expression in prokaryotic and eukaryotic cells with subsequent
isolation of the antibody polypeptide and usually purification to a
pharmaceutically acceptable purity. For the protein expression, nucleic 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
cells, yeast, 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, S.C., Protein Expr.



Nucl . Acids. Res. 30 (2002) E9. doning of variable
domains is described by 15 Olandi, R, et al., Proc.

woO basioo48zad. Sci. USA 86 (1989) 3833-3837; CaPCEEP20P5/003581
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et al., Proc. Natl. Acad. Sci. USA 89 (1992)
4285-4289; and Norderhaug, L-26-et al., J. Imunol.
Met hods 204 (1997) 77-87. A preferred transient

expressi on sgstem (HEK 293) is described by
SchiPagifie}? (1899)1183-2074 Geisse, §t ehale Rrotein Expy. Purif. 8 (1996) 271-282;

Q’t %ﬁ%ﬁ@'@ﬂym BidR2Rol /16 @2’60@?%@1/613&/@&1%@19@& Drug Res. 48

% hrmunol Met hods 20 194 (1996) 191-199.
[ooéb‘ﬁ%? 20880 r ol sequences that are suitable for
prokaryotes, for exanple, include a pronoter,

o e Fp@oRBTRE BLpRERE FBoleXalh sl B arig g partialy
pr oputified, o shbstagially apute plokpadbnificatiororis prfpnmed . in28rder to
[ Oogﬂ.%ml,\ﬁ{yo%é} &ﬂhgr cémlpgﬂé{t?m' %tﬁér%%@am fits, bk bt"ﬁer cellular

pl aced into a functiona |on3|pvv| ano
nuc REFleIadrids setyuntens, fyr sardsrg) dec Bme%orncaldmg “alkaline/SDS

Pr esRatRERE c@l’un%?%%rﬁﬁﬁb ta ?Byl eind StHRREMRD! Mndw k@ Ght Qart. See

e ﬁ:"g{"é‘gn‘p st %‘a@mnbsf%gcq?%ﬁﬁ@feg@e& Bicft Greeps,Rublishing

pol ypéWilddnterscigncaNdveYorkr(128Mancer is operably
linked to a coding sequence if it affects the 30
transcription of the sequence; or a ribosone binding

si0089]i Expypssicablip NSAk sellst ds adesardutidn dys exgierarnest LM.i st al,,
POS @Bt oRSey 35, (00d)afsl 1dsmy BEARSIIEN, o) CHREIR bibeng. 73

means e DNA sequences bel ng

| nk%Qﬂ) érZé Péht TEARSIERL expigsgion;ip dessibed by, 88, Purocher,”Y., et al,
SECNRIcRr AcilE€ RIG! 30 C(QOUZ)QEQZ’LGOQZS oMvdrR®iH 88mhingT® described by
n

ernOHRBHE oty PFy Sl St PR AUATOD WP goT Carter, P et

ac c alyitrios idatl. mcadj mtwfﬂh 8 199Qb412ﬁ5n42&9t anideNordethdugnL., et al,, J.

sites. ISM% (QQQﬂ% 5?7( r{iéref«g}gd h Hglgr?tlt cihx%ression system

ol i gonuc eot a tors’or

accOrl8Kn 02930\/| tSh dﬁ@ml‘@dt ibynafichlaggeactE.de. aBd[ 009Rfenvere K., in
mn@%cﬁ&fﬂnoﬁ%&'ﬁ‘wg@? 78183 apld wh}nﬁﬁ%&pgrﬁt i8], Ith@UhbI #lethods

cuturg1 by conventio nogl obul’i n
purll?"f §t9§b}191p}99cedures such as, for exanple, protein

A- Sephar ose, hydroxyl apatite chr onat ogr aphy, gel

RSB, Sl e B by frpamale ncude
ant ptmnlotes apeomalizdan yopesaibatseqguence, arduendesiomei bipding site.
cor LRy ORELAR A0E RANE R wHiR Pidnibipl AHERCEF ahd pEdenation

t hesigBNA nay be |nserted I nto expression vectors,
whi ch are then transfected into host cells such as

l_[lg&ﬁ%\?ucﬁgl: ! aSc1d Cmoggllak)ﬁ" lig{(ec{xy w. grr)ra 1t01(§sI lpﬁlcetzci1 aﬂ)todg or}ctlonal

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
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,



ot herwi se produce i mmunogl obulin protein, to obtain
the synthesis of reconbi nant nonocl onal antibodies in

WO tdvs/1bmasr cells. 15 [0093] Anmino aci d sequencBCWEP10851008581
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(or mutants) of a human P-selectin antibody are

prepared by introduci ng appr-o}4 ate nucl eoti de changes
into the anti body DNA, or by nucl eotide synthesis.

Such nodifications can be perfornmed, however, only in

a venbanqens deaot havgeo be aontigwouseLinkinged astsanplishechby ligation at

exaBheeniéri® reséidn Cdfes.0NE HRhNQltes! dPT ndthexist, the synthetic
abovenenti oned t| body "%Sl(ar acterl tics sych as, 20 the

| gGOMERRYAIOtidR Bi%eé B 47, Us en RESPTHFASE ovih ﬁﬁ@ventwnal
yi elpdacdicet he reconbi nant production, protein

stability or facilitate the purifi cation. [ 0094] Any
cysteine residue not involved in maintaining the

pi06Z¥ Thonianodenalomtibiodies hee auitablyRepahtedtfrom ah¢ ciady medium
al S‘B 1o§1la{p§ﬁﬁ1hHBngulg'?P§ﬂﬁ%aln¥w Vﬁhb&dﬁf gcsgﬁ'é al Ofar example,

|rrpr ve t e oxldative sta
pr ewEetein hSepharosey oygdrpk amgte ohrampaegraphy.y gek yelecsiophoresis,

bon@(a‘-},}mmy alﬁﬂm@dgﬁgmtaﬁb Aphya DINA gy KN’NeHE(F(ﬁHf thd $honoclonal
vvher e the, anti

st abi | art |
ant PBBE?X‘F%% Laﬁ dand seqpspced Paa%rem‘%nn?@@@s?cedures The
Anohkefidéyip eelh;fcaﬁr&m aaﬁlsdm\tabf suth DNAtdnd RINAI O@dé}/ isolated, the

ant EhYAy S0t SRR i SEREYRE 5P et Pt heh dipected into
30 bastbotllscugh eas nHEKt 2955 céllsy AHO reetlh eorantyeloouly cellsntabdo not
addi,ne Qe ?L odiiet emgnlnﬁﬁBElQ)&ﬁd O@io?éntx €%o! ?B{au’?r Iﬁ'ggg%rétgesis of

pr esent I n e ant yCcos ation o ant
i s fegombinang mchmebpntmomeﬁ kethehestegells.t o t he

attachment of the carbohydrate noiety to the side

g@gg:ﬂl b an s pac;ijag I@egg rméss[ NE g)femutggtes%té)aé HARAS s\é}(e)ctin antibody
as pafeagtepereX tgeintroduaing @@p@frm naclXotidy amgeaeintohke antibody
?el:? n/?,%/or b nucf%o? Sé gejyn%];l< pguc?lr Cdtlo%% t%;ér(l: Eﬁgﬁrforg%edr R%wever,
car bolyy an a elem)llemyedt aamgee fa@pasr aigscmbeél alwvehdion. example, the
Thug, o difitGtioRd 85 %@ ‘iltél]C th% cjig)g%m&rtlc;niégSclﬁtlt){‘)&yp@?atréﬁi@rlstlcs such as

sequences I n Igy creates a 5 pot'e
gl yEssyEGt iS%{P%l Y em‘avq ibifding. Bpt coayy improys the aield pf the
t her@phibagly pké‘ducﬁ@ﬂ,\rﬁﬁBteﬂmthbﬂl@(‘&(ﬁ@hth&ftﬁé’ phifiedtioar i ng

the am no acid sequence such that cont ai ns one or

nore of the above-descri bed trlpeptlde sequences (for

N0094] kaad; cygleineassidad natringolvebin mhinGihihg ucpwiper asifdrmation of
m)l 810 E)Jirfti gesQE ﬁlrl, %%85'21 glogg{h%' Eg %gﬁ&ﬁgteél? ééd'n%gélﬁf \9 th serine, to
var 1rep13¢vefherm«u¢ams sikldenOf the mhadecule andlel@S@t ahetrm:tctsosslmkmg
' nCtHQ?erséB“t cy@ﬂ’eﬁlen96nd(kfnrﬁa§'dbé Qddbd b Ak OdhtiboB8f B improve its

nat ur a urce 1
stabuli partlcular y 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
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



case of naturally occurring am no acid sequence
variants) or preparation by oligonucleotide-nedi ated

WO ears/18é40e- di r ect ed) nutagenesi's, PCR nut ageneBCHEPZNS003581
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cassette mutagenesis of an earlier prepared variant or
a non-variant version of 15 %unani zed anti-P-sel ectin
ant i body. [00971 The invention also pertains to

| mTunocon at es. ri.sin dt he anti S)?gl\{ ax:cor neggéo

t hes?‘lﬂf’é‘ﬁ ?Paéa&‘f} roatetf 2892 Potastsxt CEgRNE FE s 15 any
a ahdnot hkad apeeapt pralgent aret thei medognition asaqjuences for enzymatic
enz I t ri . f aly,.

ol aﬁﬂ?%lj%rﬁ%lnt of 9 c%%%h%lcﬁ)é{e m? gp l% As?lﬁragme : éham Thus, the
r adipoesen¢ey of |estbclo|9é tbcseetrlpeat@@ SEQUENERS O] @gmlﬁpemrrdeacreates a

pr odnthal gRlodRebh site! AubRioRr HPBIYLAR laﬁon‘i’rsuEJ %‘@ttH@%tlbody is

infla ofry a otic ers, especia
£ roﬁpwm daceﬂmpmesr\mgg grang e 9‘[‘?&—:"%ﬁf‘pb§§89€f§ﬁosuc}¥ that it
CYyt @bApais cHEedt mafecoflthél eboikt degcribedaripeptideequences (for N-linked
bi quyctl ? al S§te| n coupling agents such as
N s&t’¢ (2-pyridyldithiol) propionate
(SPDP), im not hi ol ane (I T), bifunctional derivatives

@Pb ﬁﬁﬁ%&ea[éd( n?(ﬁ%c(.lﬁgc%ca&ngl J}FBB%A (ﬁg&ﬂjgmg@&r?am} anti-P-

esters (suc I suc

al detlgatissantihodies are prieparad QY dshyide)o rmthocészkwn in the art. These

CONPRURGIS inhslgl lﬂft apé fiot KiRite@ 4 ANAALHLN a natural source (in the
hexanedlfgm ne). bis-diazonium derivati ves,

as
bi s S¢56- PRDEAly RSRHIRE Pt RHcirglie ights) of breparation by

dl | %ngdrmhwoaae(rﬁeﬂmeca(Soﬁ siteydireeted) Gnutdgdrﬁﬁgmmm)tag@eds, and
bi s- actkve fluori

1, SR BHRSR T RR PO BRI oRriaRLpr 8 fgp1agian version of

ri chnmamvedent:l-selectin abtbgdyepar ed as described in

Vitetta, E.S., et al., Science 238 (1987) 1098-1104).
Carbon- 14-1abeled 1- ) ) . )

i [989'Hi s/ invanistre alsg Ipedaims th ymapunasgniggeates comprising the antibody

tri afeo@@iagnt@a&@t ifveRiddl (dWuddlddMto hscﬁat&kemgb&r ¥uch as a
chel atl ng agent for conj u% ion of radionuc|eotlid

t he€ %m? 5 utlcséggnMoM S0 ew%gg )j_egky@ztoxm og l())acterlal
PCT ﬁE@ZD PRn® 03 2ffiinal oﬁgm[, 579) ﬁagmé:ﬁt@ﬂh‘eeéofb )apxadmfacmviaitepﬁ (i.e., a

i
Couft g SE DR B RS L 8- pan B BHPITBhIFEL o jreagment of
ar eirftivemitagecws  ithropribatic diselyiewo ersptcurlb'q fione PAOD and CLI.
pr o@églwggﬂ:s s &Q%nﬁﬂf)a)bgga éfyfbrtgxit?o%tntcg* el mlt?B@tusﬂ%Sa variety of

glyco ation capabilities
gl ybiuggtionabproteip serplingpeerts sueh & lﬂéuﬁqmwydﬁlo%t&meéﬂdlthlol)

L he a{t@lsmm mnﬂﬁmarahedlr)o bifahctisral HbMtﬁBﬁof imidoesters;
| S ou
f 5 dighohys SRR His GRRE bl ek (o) dispecipgmidyl

ﬁ;ldmﬂaeydte)g aliehgdes l(mj?chaas gtdtmhiehird@,ebmnel,dotdohqunde(suoh as bis
YOS SElape SRR B A3LIMIES, J4NA408 (L8R pi- -
am dazgrlumbeoioy@mhxqud@tnmhbs eilmyhodss afseclmles@r iddgese  2,6-
in MRogﬂnqgk;?Qnd bis-active fluorine compounds (such as 1,5-difluoro-2,4-
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.



10 and in Aplin, J.D., and Wiston, J.C. Jr., CRC
Crit. Rev. Biochem (1981) 259-306. [0099] Renoval of

woamg/1o@abohydrat e noi eties present on the ant POoay2006/403581
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be acconplished chemcally or enzymatically. Chem ca

degl ycosyl ation requires expd¥sure of the antibody to

t he conpound trifl uoronethanesul fonic acid, or an

egui yal ent conpoynd. .-This treatnent results in the .
cﬁ@%ﬁe&)@w Bl govalent magiicationsinyplvep ehamigally; of ppgmatically
sugaouplhggletosidgs te dreadnitibedpr Tidse peseghigabhrcidvantagdoa) in that
whi | | payi h p body iptact  Cheni.cal

S Jeiife FRAREY R RS gukd8) i3 hosg el that has
Bahlg,Ycom%ati,onA&a(phbiliB‘im&heNr oBi @plimked ghs0sylati®d7 Dependiiig on the
and . i . . e qe
13 1-°1%9ﬁ%§’? %Qﬁﬁé ﬂ?:elesté%i%’la(\sg)e'ﬁg?i’e 3??%%? 3@?*23%’ g‘r?éaﬁ%fd)e}é‘ft‘dme’
on &bt fre®earkaxyE groups (8¢ Free wdthyBpyl gFRupsSchhas thogeef @stgine, (d)

of ZRe Qﬂdﬁ)xyﬁ%ﬂ)u@%ﬂ QuchOhs/6105¢ BRS@MeA threGSiRE, dieydR¥xyproline, (e)
Thot akura, N. R, agd gihl, C)hP.,l Met h. Enzynol . ﬁ
( 19879mYoresdyes susB 25 Frosa b Phe1alypias dirogngxerettptophan, or (f)
noditlié emtideogroap dfrghutamind) dthese orpiidds ese ldestkibed) is MEO 87/05330,
anti vari egyr.0 i e )
ot I AR5 Bl b, LY SRS S5 0850 Ty 20-30
gl ycol, or pol yoxyal kyl enes, in the manner set forth
[ t ot : 304 :
0058 eno Sy bty oo 42 58%%3 e Shihod may be
anogeromplished: chemically o esneymaticallyy Chemngal dleglyeqsylation requires
B- cekpdsute 6tha antibédis@ehit ComPBuhd thflucrohitianesilfdniciacid, or an
i c, nouse

ot PR Qe QPP s fheedint Fpuly fruth ARavaee afenastof dhsugars
pr odxept theylinkirggesugat (Nacetgiglueotamtiné o IN-tdeetylpplaipsamine), while
e T e e
and - g Behl, 2.Pe cirich>Biochaya4BiophyD2RP ALBI342)57 and by Edge,

accargli ng 410 ARS. IBN&RM. 018 gicasugy. SEHZWR‘Q{@ cleavage of
. nmouse Cont al

transchy oppsonal .m ce. The K ns‘a human

heaw%e élgte mpigtescon anwasties erdbeadhisrsd %Esm pg_gtvanety of

cEaéxﬁud-rafaisgeﬁegly&')kﬁaa@md@gﬁgdt@msd HWUdB@tahﬁ?,\/N,mndnﬂlmm, OP,

chaj es a e isrupted in the KM m ce

c oMo P 55 bR D APES005) 0bsea1 - 50 t hot

i mruni zation of the mice |eads to production of human

| | S a | e qe

AR A i of PrIBl AR ch AR 3BHPIE inking the

| memidgidsbigl ones of 8 st phaenpretaiRacapis polyerzs4 pofisthylene

]g 00&19&;1,t PoIpRplehy glyEJl,ﬁoﬂ ﬁ&ly&%@ﬂ(yﬁnﬁsl? lih ShrBnR& Rt Ri2eh in US

rom a transgepi ¢ non-hupman animal, e.g., a
t r aREERIINGS. APACATSS AR cssUJo bH 1IN ey T4y 08, 05 4.179,337.
purified or reconbinant formof P-selectin antigen
cel |l s expressing.P-selectin.  Preferably,. the

APGHBE L et oo e PRV g pro i Saed Botel§, from 2

hastransgenic 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
ACC2640), hu-Mab<P-selectin>LC 1004-002 (DSM ACC2641) and hu-Mab<P-
selectin>LC 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



genonme conprising a human heavy chain transgene and a
human i ght chain transgene encoding all or a portion

wo ofosamd4ant i body of the invention. The isol at eBCT/8P2005/003581
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B-cells are then immortalized to provide a source
(e.g. a hybridoma) of human -30ti-P-sel ectin
ant i bodi es. Accordingly the present i nvention al so

ron S aluf R R R oo U Rt i Fhunpglobutins
one rahbodlanenousenhmmsdglqbdbna Gomstrudion of KBMaeice and their use to

obt %15@%&59[1}191un5 BPIIGRNS SesEl‘?E‘ed]H'H@{&ﬂQHW@'OZM% . a

transgeni ¢ nouse having a genone 15 conprising a human
heavy chain transgene and a human |ight chain

tﬁgemep@fermyz ;QHE olatdd Bcaren@a&owtmﬁéu fon?h tAkgdAdMohuman
e invention, fused to an ﬁgﬁrtallzed cel | &go 03
I'n AnpEAl: £-8u PAFAnSERREHMAUST Whithehes besa Jmmunized with deppri fied or

ani redomtsinant fdr&naxjemselemu%tlbawang/(ﬂ gdlsoaxpressmg P-selectin.

COTTB fagﬁ'f Qh{l] Hl%al){gn %nﬁiaﬂ I%nls% la tI%IQSéCH %OUSC, has a

hunan rans ene enco
of gename |comnrylsmg a hemam)@nw chrrin Tnesgenara@geen human light chain

non tﬁHE@Be %Hé(ﬂﬂlll ApB: of'tmﬁ'“ﬁfI S EBbA] ot He lfﬁ\'leg:}lgg TR isolated

enri ched prep ara 1 on OF P-sel ectin antl gen an
cel Bscellg Bff‘e§1§¥1 rgmertaliced: 9 arOVIdnraefcéaraeo{eyg athybridoma) of human

tr a@ﬁﬁfﬂlké}ecﬁﬁnal’ftmfbs athinHm oy, Qhe fph%eﬁtr ﬂﬁéﬂtﬁfﬁ @lso prowdes a

nonBrbridsiee AR o foubineting? plonsglogd asbbpdie HEoTHRA to the

Theidventon.maroel emrtaiduaamu, tladmbsldamondudl@ 4 B ctlhebtained from a
| ”VEEL%HICC #0n kiﬁxmd?{ %ﬂﬂﬁaﬁd % a“mi'ﬁ‘égéﬁx@ gm%uéél'j %%ﬂg N} Coenome

genowmPEsnga; kimen hemmhnlnhememdwa hngnadight Chmd tzansgene
humggyddigghtaliCc Ba a{‘ pPol @815 35Nen e RAUP Do2the HMveAtiBRY H to an

of an ant|.body of the 30 invention, with a purifie
enr Iremegtalizedsglat i on of P-selectin antigen and/ or
cells expressing P-selectin. B cells (e.g. splenic B

of the. .ani nal t hen, obtai ned and,fused w
004 IR el PG Fiifmens oihe o fiert A0 qaimal is a
S ectrehsgehis maousetrayoigon génommd cd;rn}jnmsg adwimsit heavy chain transgene

[ OO%{%LPHHH“?IIZ%QE{ &%Q ég%e & %éﬁp%ﬁ%ﬁﬁﬁgécﬁ}of nsailnqbody of the

erre nonoc
ant inyeafies Hiertmwlegemﬁymanmple@nm igunumged with a purified

9 e nglr 8hi8ched S rBghrhtic 88 Pfk'eféct'i'ﬁ GRS nd/SiTceld ek Sredding PRelectin.
r than th nouse system

stemrath
The ’é”fetri‘ginﬁ:g% NPRCRle, NPRTUMAE a’t“H‘a heBeith égansngawouse, is
m C&pabl@rtiféplrﬁdl@culiglFEB]etﬁﬁﬁbﬁf}@beﬂhllnﬂa@ @fiéhdtiobal @tibodies to P-
t hat encodes unrearranged human i mmunogl obul i n genes
mhlchcfnclude the heavy ( and y) and K |light chain
(constant region genes), together with targeted

[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
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.



mut ati ons that inactivate the endogenous p and x chain
| oci (Lonberg, N., et al., Nature 368 (1994)

WO 3W8A8EE) . Accordingly, the mce exhibit reduP€DEP2005/003581
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expression of nouse IgMor K, and in response to

i mruni zation, the introduced fiuman heavy 10 and |i ght

chai n transgenes undergo class switching and somatic
mutation to generate high affinity human | gG

ni96d85johaa peaferrsbeinbodifieot hampn mbnodkinahhntibodiistdireeted against

or SR ARCr Bt SN g RO oy fARE hu
Lonb@%@unq\qsystem]r@t t € Mouse sHstefh . Thegs transgeni¢ mige, refgred to

( 199R}eift s BuMaiBd nH@é Qbﬂ&m F hunfhﬂdin{{ﬂﬂlbﬁgl&)uhlﬂ en@"iﬁ‘imloa that
N. Acad, Sci 15 764 1995 536-

ra
of ANRdrsHNEEATTangELR rWUHoa*al}@%ﬂ gengs Etm 36 ¢ heavy (u
Nuclalﬂt‘lc yAcinds KRﬁglﬁatl@ﬁn 2@oﬁslﬂ?2)egﬁ98§eﬁ§g,5 Iogfﬂ&ﬂ wxih targeted
et a nt gr.nat | nol o
TuamiggonfHal B GRR the/TBARoRFH aRaxcthed] |0 chBs N, etal,
( 199BuBTIES-(3724) 8561859). Afcatdmgbt, thel mice Nahlbrteredmaétexmssmn of
4 ( ]ngggs)e I%ualr]lg?éndql‘ ?{Epor]se't? 1:?1%1.@1'123&0{?“@91&&0&%5& ;'18%%)) heavy

152
2912né91mht qhaib agseenes, uadergg clasawiiching@gd (8999!41)6 mutation to

856-gBRératel Bigh YiffnitNhumahld Q%@Ko&d‘)n%@ibbﬂﬁ@@(?&nberg, N, et al,

:DE?NTHCOI 0 y(l&%s (S%é§3§)r8‘?‘§“’ T LcL’@’iy‘f Ng Ililﬂldboghd)f Experimental

Hus Paarmatologynt By (199Re¥9-101 yrivontsdrg, ]ZS 4n1:19 Bﬁl)szaG,S D93Intern. Rev.

(193@‘9‘3}3‘@ %54@@9#@% i %rﬂ)\n@nﬁ anY Lor?l%ag AnASR. Acad. sci

Bi 0t764 ihA5) 51&5(16.)9%? p&wra&!@n oftHieMab nvmwtsehscslb@ﬂ imTaylor, L.,
of whig rNé‘Jééic R%iffcﬁ %éﬁéaP&PQ(PQf@’z)e@bsby&@gf Ehé&l geet 1), thkkational

entiret

5, 5égmszs)low BO993peA7- 65665321111125’ N5 ety Pcsse Naﬂs A@ﬂ Sci USA 90
39;7%)@22612@3@4 ; ThAL40.R1 8 al], 5&¥&e29e9»eués 25(1%9985232177 123; Chen, J.,
92/ 228%81\45@%) Iv\fé éb%gééié\g??oﬁ%@an’%ﬂ geéﬁ‘gr 2&1 ungl- Vi?Z (1994)
humanl2vaez; | brmﬂer@nNL betdiaks Nabure- 368 dp94), 856:869 houateerg, N.,
30 ' ' t

or e%ga?’aprg%% m%& ﬁéf%lt %}a?rgﬁ?&lbé’ fh ﬁl@;ﬁfﬁé ‘ipfdraylor, L., et al.,
exprlletssirlﬂgmlmls él @@94)1 57975%113c1mr3>arg: Nwiand HuezageRerlattern. Rev.

Shurit, 2500563) dedh; byar&agbf«‘r fnd Nonbedf, 18], annNAL HERL. ci 764

368 i shw |
o oﬁéﬁ%ﬁa% 536 Psloibh, 1300 gt A1R) BiotarbolsJ41996) 845-851, the
Pr etefiebis\of all bEwhich@rahdrkby id€opoifiedbp l‘éfex@ﬁce&ﬁ&héiﬂé}mre . See

one fusth bisePHPa Ry "Bre4ile, &%@&P@&? 155 b tatle B0
( e 8,87pUI97E 561,01 Grb, FLAHBEEBTH29% SRSV NG 7T&B42% W OHB/24884;

' SRRSO B bl WaaBerTEn

that I muni zations using a purified or enriched

o6 RRY] Atd ék'ﬂle&fte Rﬂly%'n%t I'nﬂnéél&'la‘] %Hng@d@@lto P’-@e‘lbﬂtfn HuMab mice
ant|b0|es ni.zed wth s

can be fminunized with a purllgleciJ or enriched preparation 0? pP- selectm 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
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



expressing P-selectin, e.g., a tunor cell line, to
pronote i nmune responses. Cunul ative experience with

WO 2@si1e0482 ant i gens has shown that the Huvab 5 PCEHREBZERDISSS1
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m ce respond best when initially inmunized
intraperitoneally (i.p.) wthyantigen in conplete
Freund' s adjuvant, followed by every other week i.p.
i mruni zations (for exanple, up to a total of 6) with

ant i @enevefit kmthﬁhfhtloﬁﬁ QUuding’ £ aﬁﬁw@atennm@i pi’@pdfh@lon of P-

res 0 e, oni t ored over the cours
o e tin B esrad TR sl aStbdicn i tah afio B imipinized with cell
obt adxpeessing P-atlecting leigh,ad tddoblcelbdine, Theromatmimomne responses.

SCreg Qﬂ We Eéxh:%ﬁenc%ngutm Saqlvt\q ghtf#m Ik e oan' i tS th%f HuMab

antl- - ect man muno n can use
i rrrmtrrmaﬂgclzratmr@ﬁ respond che$te\sb@h mlh@llYBlrm@umged mtc@eclmnebléy (i.p.)

boos{,gH dnki Enﬂ‘i’rﬁ @&Hﬁieb@ Wehﬁd @%Hjug%‘t @olkﬁ/eﬂ lg»a}’\%ry BefeP ek i i.p.
sacrjfice, fnova een nph . nodes,

't .%n@%@ew& ﬂrafxaznps PEéPc?néOtF]oPP ébe\ﬁélaﬁ@ﬁlsfenmnﬁyomplete

needFﬂeﬁnb’@ afRivhsxl Thel 1mﬁﬁi\ﬂ%rra$polﬂi‘sé3 €ari\bé Indiétoi& over the course of
ot a

d_f h E
t el 06 TERMB BB Iotp LB P i€ pp BiRY Bpstroorbicel
be ibleedsi Thel plafe tox be Ftreerdddry ELISA, mad enice KD sufficient titers of

g'ef] ;Agﬁ{ b Etg}é ﬁ ugﬁz{i) ﬁﬂﬂ%%%glgﬂghﬁ 'cgptbe[c *&@&Ehﬁ( K?H{b%ahzauon of
( 199®)rreazqnchsg)¥ cells. N@maaubsrbapttﬁd) intravendyslyrwidnansigendue 4 days

heawyefGaah&ifteRRg rérﬁ§vaqj 8B el s I%E‘n hild Wh@deg Ot & é?(&)eé{\g that 2-
01/ 14424), KCo5 human kappac*/tht chai n %‘«a nsgene,

(as HduupRpE sach antigepyimay, nesdvio betpesformegly peveral mice will be
Bi otigehanized fot 666}991(§tlge8450185&)nplal’ad0&1 HEWelWIH&Mab mice of the
hea\%cg A ?% s described in US Patent No.

3385 HO 138N e BB Ve s gD

dlsruptlon in their endogenous light chain (kappa)

gi(gggyf g‘giq—gggiﬂ;jﬂ@éj hé% 8\]/855 lesrliPtﬁ;n i Itl}]enfgﬁ&rglno&szhght chain

endddapprlssenesalay desraibad ge feen( s efdels cErMB@dI ilg (ER¥hpi2d-830), a
1 of cVD @ibtubAidd 4 thedr difdo erh)‘dl%@ad?ﬁ:ﬂiﬁﬂi %h&h(tas @6RtiBed in Example

trans n Fis
Nat .1 %F @f%@f/ﬁé&ﬁ’m ?féé*@;ﬂagﬁpss ight chigip Ha'il’i@ﬁ‘iezlaﬁ drscribed in
heaVBisiatiRd, D. M. a&n&geﬁet (Bastectat.r 1do@d96)n846x861D) ahd2a BFICoMhuman

01/ WA e TR o LIBROEHI 58 PR, B 4 A1 Bbgd and

usi g
based on standard protocols to generate hybridonmas.

Tpﬁ]& 8Pithd 1'23’1%5&&%@% Ji&h Qllgrnﬁﬂorg @ ?ﬁafﬁ gmfi@g'enbnse light chain

|on ant |gen SpeCI I C_a
exa a@pa g@ﬂ?ﬁgaédem ed i Cdwn; bnet F%B@rﬁ d24ﬁa93r)ﬁ%érﬁ30) a
nodecigy diveptibl P HREYENASgdnod hed vTthRInZRHesa€ BestfiBed in Example

f used unber, of SP 2/ 0. nonsecr

oty fexiigh AR ée?ﬂeeandﬁepi By g Ressg ey Flaesdescribed in
Cel |Fistawild, pl.Mft eda]a,tNa\MBiZ)@élﬁhle(M@E)QIBWAEBZD}QM@G}HB&Z human
-33 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

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 50% PEG. Cells are plated at



approximately 2 x 105 in flat bottommcrotiter plate,
foll owed by about two weeks incubation in selective

wo peditoom2 [ 00109] | ndi vidual wells are then scrermezhoRgo3ss81
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ELI SA for human anti-P-selectin nonoclonal |gM and

I gG anti bodi es. Once extensivss hybri doma growth

occurs, 5 nediumis analyzed, usually after 10-14

days. The ant i body secreting hybridonas are repl at ed,

scr appﬁdumgailmz anel inf flat bdttormﬁﬂcfotit& plate, Eallmtdllgﬁabout two
ant i sel e ant i bodi es, can be

subé’YeShs chggatfoéldggaf&vgén y MY it ng d| lution. The

stable subcl ones are then cultured in vitro to produce

g@t dl\ndﬁélsv%ﬂ% §11é| gﬁ eséjéggeca? lﬁHSA for human ann-l; éelectm

er| zat 1.on. CDR sequences

res@mq nal {g aalﬁh g@@w aies. gférweueme@ﬁlaebvwéoma growth occurs,

pos S;hé&lsmh@ aﬁéﬂl?ieﬁsﬁsuhﬂyemlIOathda?m'Fhl@QﬂhB&)aﬁﬁﬁhﬁg ﬁgbndomas
tothe| ention b const.r, i 8exé8 |on SP I
{ hat®™s FRARIAR CHENR e AR AUl RER B alich g areen, e, ant-P-selectin

i NV anénadorahuntibodiespuar be sbqloaad eslelst owica bghli‘nﬁxahg wilution. The

RSP 3 Eufyra B Byl abafly e cutur
321 m&ligmdesshasaergaon.and Queen, C.. et al., Proc.

Natl. Acad. See. U S.A 86 (1989)10029-10033). Such
framewor k sequences can be obtained from public

02 lisRecansed DR tequsaeesges rrspemsithatpaantihedis y&gsegen@ractwns, it
sequepossible tbesress aEcnmbiRaResitodRs d@cd)ﬂdlrfﬂ td @he finv@Ation by

t tibod b | |
B g AP Y PG TP L Dbibendih pggording to the
f or imknbipn \6nE) fra@@wprk seqngwdsjfrbnga Biffeednit hnatauramhbody (see, e.g.,
Ger rﬂlecﬁ?na%%n% ?‘%Peﬁ%ﬁ? %% )gl 2%29 3Ef7 ioneg Ctm A']e Nature 321

sequences of 2 % ondary’ reperto

ant i(b¥éy 332-p2i mcbllﬁﬂeeevéhi yt %erRIQQ tNﬁél vﬁaiadakﬂee US.A. 86

r egi pg9) {3423 4bb33 gh%ubl{“ﬂ%me'v\mcqudeh%s &APE bBtnddfom public
use of an anti g}é t he

cordin i nvention for
d| adbA j databrases. { includs sepmitne 3’6““3& |g¢n5>ﬁe<a#ﬁnces These

MMgBRhIDgH &qhencgﬁwﬂlscﬁff&’r fderhehdtury eﬂﬁlbbﬂﬁ géﬂe%d@!ﬂ@ces because they
ect | n a sa

giiﬁﬁvﬂglwﬁ#ﬁgﬂp SnFr<EAER Jaiy Efhes e afe fauped by V(D)

t he jgnmgehtrignk eelt maturption.i @Iﬁmlmecgenpsequencm wib .atpo differ from
pha
c On%ﬂ@ﬁs%ﬁ&%ﬂ&%% f ﬁﬁ}gggﬁinﬁg%gcg I @g&tcﬁ%o 31?%084} aﬂnflﬂnedual evenly
ant agress the Neiishle pegioni on t her eof of the present 30
i nvention, fornulated together with a pharnaceutically

I Mb f [y, t
B o B e B S0 i ey scondig to th
C onpdehtibm forahel diagievis GR-gelddidGin fvite@ | prfefdb® by an immunological

ot PBG GBS0 B e BB E R Tor A RcBLA raplp hd TRe antibody

acce@oadihg tetteiipveatipn. WO 2005/ 100402 PCT/ EP2005/ 003581

[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
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.



-34 [00113] Pharnmaceutical conpositions of the
i nvention also can be adm nistered in conbination

wo tdvsneqy2 i.e., conbined with other agents. FBCT/EP2005/003581
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exanpl e, the conbination therapy can include a
conposition of the present in%ention with at | east

one agent useful in the prophylaxis or treatnent a

di sease associated with 5 critical linb ischem a

( (8011 3h\Biyrmeacewtidab coropesitéonsi ofrthe inveatiomplso [ca b@@dnxisistered in

used.oeHifhtion tﬁaﬁﬁ)‘mp@ Utcbﬁfﬂulle)ﬂ e RuRR! Srena rF(ﬁr example, the
i ncl udes any ent s, dlspeuagon medi a,

coatGORyAnatigh &sm&ﬁl includee compasitingaof the eresent invention with at
| sotledst @ne agdltabsﬁal tepd@halikis 9r a@eMMicELt addiseabdIBssbdiked with

car i) B i BedR LCP PO R T sBoverlipPuihant o

subcut aneous, 10 parenteral, spinal or epidermal

[ ggi]! Tgfk%%&ﬂ Rerefr, 9 heﬁ'}‘n C{Utﬁgﬁ); Q&CQ{)FienJa&'ﬁ%ro rﬁlcl?des any and all

arnace tlca accept
a séplveﬂﬁaﬂlsp‘%,fﬁlanﬁ%e %éomsr @mbaﬁm dgideatifengal agents, isotonic

of tha ﬁébiﬂ%@ﬂ)ﬁeﬁ?ﬂlg%@&s NAfd theMRE khaRYe SHH)%?{% éﬂilr compatible.

t Oxbﬁ‘g Fﬁ Il)%g e %%‘Elee%:g_sgs;.l%agﬁ fgg?ntra%%{rjgw, ggra(rgus&pir, subcutaneous,
I nclpagerterah splhel driepiiet malnd iy BOYPIGS (eQf. bg Ugéctidal drSnfusion).

i nclude acid 15 addition salts and base addition

salts. Acid addition salts include those derived from
ni0ddX) 4 "phomypseuticaly adwmptablecdalts seferg do @cshalt dhatcretanst the desired
[ 00 c oR, .of. resge n c .
Lanoios @%leﬁe%‘qﬁ”a‘d& otheClantibP [0 Hoed N MhinBlbe OBy Mndesived
ar t .toxsolggical ecﬁécta freees. dieage @;Mt’h?é aky]. (Hhesmafeii 6641977) 1-19).

t he S"u@h'tsﬁlts aﬁdﬁﬁrudﬁ@Ciﬁ é 1§¢éﬂtlBhSEf(ﬁh 188 ofishith ¥&fsYinclude acid
depe upo e red res

n
a4 g dfion palt qdithorLya S arlyde those derived
r outfesn nbntoatd:rmmgamtatndmuch &s Hmiyodhth)rimhss ary to coat
t he compound with, or co- adm nister the conmpound
wth, a material to prevent its inactivation. For
el0@ipsled compositiomod trdpresent lieveation wars be adutinigered by a variety of

S u an‘?&Bo&&rﬁﬂm@BHhQ Bft Al @rllﬁ n%ﬁ[emat@:&’ 'B?' tﬁé(ﬁﬁm.ldeartl%a'n, the route

IpOSOﬁES or a [ uent. ceutica acce
di | @adfos mogeaf aémnzstr%tm widl vadeeaqu@aa slpaw fheeiesxred results.

solutions. [00118] Pharnaceutically acceptable

exclpl.epts por. carriers include.sterjile a us .
SOBLPICES “sfhiaidise e Bmebindl St ahf | ivEmiitiery resptaimdoutes of
ext admomistnetoms itpnayise edcessary tof:oatther cdmpourjdewithdr&o- administer
sol Hh{lé Q{JEP%nf'Vﬁ&er > E‘ena;f S Breterlits H%%Jﬁ%aﬁ‘}{‘%xample, the

agen ar néce I ca Ve sUBsTance
knommpnundmenfaf be @mnp(me_r.qcb]tomeubmtamesn ‘apprepriate aarrier, for

admepd rgble aﬁb&ﬂme@”& a A Phes, rﬁ&e@ﬁ‘&{ﬁ?%@&?ﬁﬂﬂe dft ents include

used herein neang des of admnistra
ent &line and dapeoys buftensolutivms; 100402 PCT/ EP2005/ 003581

-35
[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.

[00119] The phrases "parenteral administration”" and "administered parenterally" as

used herein means modes of administration other than enteral and topical



adm ni stration, usually by injection, and incl udes,

without limtation, i ntravenous, intranuscul ar,
woneusreaot eri al, intrathecal, intracapsular, PCI/EP2005/003581
intraorbital, intracardiac, intradernal,
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I ntraperitoneal, transtrached5,- subcut aneous,

subcuticular, intraarticular, subcapsul ar,

subarachnoi d, intraspinal, epldural and 5

i nt rdsdRIsHation, njuskaliyorbyariajechonisiand. indodesg] withesk limitation,

CONMMASdvenB0S iABYmal®fr Citladitblif XinttiReils 1rﬁfac§‘1§§ulh\f AfHtforbital,
such as reservat.i ves1 nts, ‘LSI fy

ageMEasariagi s purdeiptiag émrél?e"q?’?egg e nfraﬁﬁra(? Ay es‘Bﬁ%"éaneous’
of whlsuniculaninaearticelyr, Babapsulie utwwidhnbid, $itesspinak @pldunal and

procel dur t he i nclusion of various
ant l"b csttegrgaléﬁje&l 0‘t‘gfusngal 10 agents, for exanpl e,

par aben, chl orobutanol, phenol, sorbic acid, and the

| joli£20 I’fhes@%n@cﬁﬁmﬁ? rﬂ?ys'a ﬁbkcﬁuﬁl k 1%@ 61593%%1‘#5 such as

agent such sugars, i um ch e,

i nt BresHBaHYEHp oyﬁﬁtmsnggeqtsﬁ &amlsefms aﬂ?‘&ﬁ oAR@d dispersing agents

gbs gwehﬁ?n Q)E p?{k@nce' of] rﬁi%icﬂb%a@nsﬁﬁlﬁ ®e téhmf:@a bo€H BY BR¥ilization
e Dbrou abou U.SI (0] ent.s

do1 RysiStssotirsh Wl e f RERBSE B astestih fpd antifungal

gel agémts, f&Ee){a&Qiaﬂara‘Beg,ad}ﬂkbmbstaﬂbl phenolpeorkic atid, and the like. It

d
A0y e B4 ARk B e 100 AOURMN UFets s RHERS Bhlorice,
f or and athel/like intee thqohanpm@mm baladdmnpopmlonged dfsorption of the
pr eﬁﬁg&aﬁlgp euti@l ﬁ)rfnofn%' bhabesh egh?tagout bg the inclusion of agents

phar y accept abl e’ dosage forns
conwit bseprionsudhrrsdnmipUm Mesesteratsihdiseiin he
art. 20 [00122] Actual dosage |levels of the active

{ h L. f ot
VLA s e o R B & i Fasior RGP mGunds-of the
ano prdserotf mvtrhmra(whmhe miapdreeatied it anuitablei lsydedtbeé ddimeariddor the
aCh%Jﬁ ?ﬁlilcgstl(%?séog‘lﬁ)%sittl%gg a&eéﬂ Ere@&ﬁpﬂlg&gloﬂ‘ oa[re aformulated into

par
ad rrphmnarcawil@ﬂy amtetpmblﬁt dpwge dormsoRy @on@nﬂhealp@ﬁl@dﬁ known to
Theysil eeligdirtdsape | evel will depend upon a variety

of 25 pharmacokinetic factors including the activity

of the particular conpositions of the present
|[0ﬁﬂm|Mﬁuﬂﬁﬁbﬁg€dev&H dfheheeatidve, ibdiedts mnitHe pharmaceutlcal
t her eof nstrix)tlon the ti

ad nf?fPBf’sr‘é\?‘?s ‘HQH? Brgsegléfréveg%loré fnay be varied so astq ogFam an amount of
par thecagtize mgoemqm wwhakchoie effertivapd aghele thddesttad gidrapeutit response

thegd g;?a;r cular dpaq;eh{3 n;glﬁ)HQﬁon, a%ﬁrmﬁéi@ﬁisacﬂﬂﬂ{s?{atlfm, wxélbout being

mat er |
confsxig te dhe patigntoybel seleeted sigsagesleyel ‘éfmend upon a variety of

con hiﬂn@&ohﬂ@t"@fa%{orf‘ aRIddIn@ e REVRY of ﬂﬁdf)&ﬁkulﬁf §619F>851t10ns of
of the patient hein reted and 1i horsvve

nofis FRSeChverBoR EaplotFasor ¢ etESisTcalt ifﬂtﬁsg%tj ghe route of
m ghdmimsigeioh the taheof admihistgtilsg, the rﬁb@iﬂfexcraﬁbrﬂgf thg patticular

%ngf%?eﬁ}equ}s on hhe Fo%%tgg{iﬁra 13 IOP r}Ed éea Ment, other drugs,
compounds and/or materlals used in combination with the particular
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.



-36 [00123] The conposition nust be sterile and fluid
to the extent that the conposition is deliverable by

wogyusiinge2 I n addition to water, the carrier cROT/ER2@5003581
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isotonic buffered saline solution, ethanol, polyol

(for exanple, glycerol, propysene glycol, and liquid

pol yet heyl ene glycol, and the |ike), and suitable

m xtures thereof. 5 [00124] Proper fluidity can be

n{00123] Tbelcorhpositorampktehe steyileisre biiddodie exgens toh tlascomposition
leciyt *Heﬁver?eﬁ fli?' sg& gé‘”l%e ogf &F‘P&“v&a‘?éi By E:#:EEF el %@ an’ Nisotonic

the case 0 on an Y of 'surtact ant

manybuffesedssaline s¢lgtl<pn ethangh|pe ypb(fph example;; glyser, mmpylene glycol,

agentnd lidud po@e&ﬁ@swéxﬁ g1y%9 3hé theﬂﬂk'e)/, ah& Qinedbke &B&@re@&ereof
manni tol ™ or sorbitol, ‘and sodiumchloride in the

conposi tion. Long- tern1absorpt|on of the injectable
Emllﬁ] Prapes floitityb@n e habighéd, &‘bﬂuianﬁ)le,IH}Ch%Cbﬂk@)atlﬂg such as

e e A AR cbalif R B nR S g Heproigiland by
i nvarse iof sudfaatpts. desmanyreaskm it i @referablet todatlwda isobdniaagents, for
pat 'e‘?tg len s%g?sd 88{yﬁlcl)mg ?1&}'1 'as 94?5} 6ol 6f E&%ﬂof’?ﬁnd sodium chloride

adnifi st t herapeutica
ef f datthe éomaﬂ%mn l@ngéﬁrr%nbﬁowegn ohhtihe Anjsetable composmons can be

P-s %r@ﬁéﬁtr&boﬁﬂﬂl 1ﬁtl'il§m% ifr @he‘@?ﬁ difion\@ithgbhORhicH delayy@Borption,
origin and not bind conp gqnt factor Clqg.

[ 00 QBT"aT’H’ée’l PP’O‘HOEW?@& #&use of an anti body

whi ch binds P-selectin, contains a Fc part deri ved

BB S8 TR0 e BATBAESI o e o
use thérapy, chatacteoided biniadmingsteing P thel ptienha th@@peutlcally effective
co ntagﬁtﬂxglt df Eﬁ apﬁiBBd)d %kc‘ﬁqqnél{f %l?&fﬂa Qoﬂfa‘uﬂs‘ spF@gQrt qﬁleﬁ?d from

not reparation o
n@é\@rﬁmﬁ%‘ﬁ 9%@0,5 aﬁwm&%er&r@ctw@ -ment  of
|nflannatory and thronbotic disorders. [00128] The

conpr.i ses the use of ant i Lch binds, .
PROTRA e, SRR PP s the jate, St PUBRODY it pigh E-selectin,
ori g:bﬁtaaiBCh ﬁoq:artrﬂt&wbd fibne hoplaaneigin a8 doeehot biddgcdmyplement
theé%geﬁé rtﬁua ACD and CLI. [00129] The present

H 1

i nv s provi des an anti body binding to
P-sel ectin, not binding to conplenment factor Clq,

Cgﬁ%&z"ﬂ”ﬁm ifRenfién Q@Fntprfg@sr {neegkef s0Mm QHf@&;Z Xhicd Pind@Mdselectin,

aracteri zed that said antibody is an
ant .cseay%af ﬁ@ﬁﬁrfierw%éqoaséum@ origp A4 daeh §ohPindegagpplement

one fi@d&la(gl for ithe ;ltr% atlb@aﬁa mediéPmeNABY thelprdPhylls 4 Peatment
K322, 31 and/or bo !“an anti body of hunan

sub@f flamimyg ®epl aced by P and L235
is rep Iaced by E In one enbodi nent the anti body WO

2&%%&10%03“/}3 ﬁT&Fpg%?/sé%o?hQE‘Jse 6£34n antibody which binds P-selectin,

contains a Fc part derived from human origin and does not bind complement
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 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
$228 is replaced by P and L235 is replaced by E. In one embodiment the antibody



is a human anti body. I n another enbodi nent the
anti body is a humani zed antibody. [00130] In one

woeoisadeswrnt the present invention provi des anPanMEPDOSY03581
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binding to P-selectin, not binding to conpl enent

factor Cl g, containing an Fc-part derived 5 from

human origin, and being characterized in that said

anti.body is an .an ti b sub QG, . . .
conts e, Ry B nGihe D dBRaHAT A3 ank 85l i5,3 ppumanized
hQQZquBﬂﬁ K320, K322, P331 and/or P329 or is an

anti body of human subclass |1g&4 wherein S228 is

by P . L235 i | wh .
ofRAE tn phe rrdaRiTsl e Bl b heRProuid R Htiody Binding to
r ef @@elé%uﬂgobehSﬁqgas&ampl&nm é&mﬁmﬁptcomﬂaﬁﬁﬁg 8n Fb@art derived

X1 I nal n e ant

con ?ﬂ’r}ﬁ’ﬂ"?ﬂho ’_L‘H’ e Straf%ﬁ"élzgﬁﬂ'? Hﬁagalggnﬁb@o%aafannbody
Bna)bfq{urhhesmtalsb kéntaibd}dat(6adt ohe afitatidn i1eL234, L235, D270,

Ly,
an o{ﬁ&fﬁégt | n?&ﬁh éggjgiﬁ?‘ﬁﬁf ﬁ @N %‘A'gglegétllﬁod)g@%}glgpan subclass

BmiXI Glt Whereian$22806 Yepléced JOR-A2LT36 i€ leﬂadedﬂﬁy E, wherein non-

b<P- ctin>LC 1004-0 DS 64
[oo aiimssefJ (F6 aBEY HerfomAln e deUAT Cdwiekirs 4 an ELISA assay

Pr o\theRarediend WHebd Yhdoinaginid birdingd’( B0 fi Mlq fd)Oﬂhe antlbody ata
bi nding to conpl ement factor Cl g, containing an
par tcodesitwasion dflBrHeNmhak therengbedy isrRcbBbiohgmax of the antibody LC

char gl Siph 2 i 11&?6}1 bpALLRRAX: 1BoRB0RTDIRE RecHat). In

hunan cIa con al ni'ng at eas one
in |.a213ﬂler lei}ﬂf»duﬁﬂﬁﬁhe miaRBal bidlifg iskS2W) okBARx df3Bdantibody LC

oAt s MR R SR RREM RE R

replaced by E, wherein the antibody binds to

F(ﬁﬁbfplri BndkmBodinttRt Vi séi)nft lﬁ@ﬁﬁoﬁ ??(ﬁfld& 28 Mtibddf binding to
Acore assa In anothe t he KD rgQ%e is

10 -Preelecting pocpipdingdo ramp W%?ﬁ@t@rf%bh CARAIRgan Fc part derived

Pr eSFsth HuRYARNSrigd, ANdDeitteshadtté@ned RPthat Blia Qhﬁgod)ols an antibody
P-sel ecti n, not bi nding to conplenent factor

contofivmag sbclass 1861t coniningeat least P%mqﬁmmhmow k235, D270,

and Npgi7ng3 p) K320, 165227 093 1 &d/Bapsmrohs aAtahBSYy bShidhan subclass
antlbody of hunman su class containing at | east

one gt avhesein; 32282 replpeedsby %m)d L23p gs7 replapeg bycho herein the

K32%nt15’§3>yl bfad/t0'P-5RLBnOkith 2 RY vaAIRE idP Qéiy tﬂin HOP8 in a BlAcore
subcl ass gHA wherein S228 is replac and L235

is rasyv- @é‘@oﬁxﬂr embogdigpent the Kymrangg s 11905%’ Bgn% at | east

1000 fold nnre specifically to P-selectin than to E-

Eﬂﬁgﬁ] B orte V\k‘ hieft R ;5}:@ Eﬁrﬁ@nﬁ% Emde\éaaln%ﬁlb'oa gfhdmg to

A assa ereln P- selectin a
coatPestlashnothHundme rt@wmelerrmnafa@ton@ﬂcnn@mthwng an Fc part derived

Cr agp T Rl inen cHfirk ol il 3rdifertzed bl iR RBERAAY is an antibody
PCT/oEﬂ;gg@g/s@bggg]_IgGlgcg)ntammg at least one mutation in 1234, 1235, D270,
N297, E318, K320, K322, P331 and/or P329 or is an antibody of human subclass
IgG4 wherein S228 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
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.



[00133] In one enbodi nent the present invention
provi des an antibody binding to P-selectin, not

WO bdosdbeagz t o conpl enent factor O g, contai ni ngPE@VEFD05/003581
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part derived from human origin, and being

characterized in that said an38 body is an anti body of
human subcl ass 1gd@, containing at | east one nutation

[ 4. L235,,D270, 97, E318, K320, ,K322, P331 . ..
EEH 1y 552 ginbp mzﬁﬁ“??ﬁprsm RO AT AT Do 3§éwdmg to
wherpebdlectit 8ot bindi ta @ethplimdit &attorlCAR cbﬁtafrﬁﬂg &€ Bel phit derived
E, er |nthe antldtcl%qdl%/lnhlbltsth adhg FCFY

| eulBRT duan erigpeindhatechagcied i thabsud RaBPedy is gp aptibody
an I&Sﬂlmﬁ{ Susbchibs ILTBdSrﬁaih ignat les3t Bhe rﬂd’tat&ﬁDId‘IEZM 1235, D270,

SO e Eo, B e b 00 ot ek St

VaI lJQGilSwh&ehh&%aﬂgepl@fedobﬁ)ﬁ’ hd @239 ip répladed HyOB13Akrein the

ant #B0RG 9 (T e gdheloGr dEAoRTRerthe TBp LR ¢ Burified -selectin
COMRLATEAYCSAGHE oFhf e e 0kl R nBBRIER the 1C50

from human origin, I ng chdaracteri z

sai draRietis oehe fang@of @103 td09Yug/@l. [ALELHRNSHeE leahSdirgédt the IC50
containing at |east one mutation in L234, L235, D270,

15 Nabig,is Ecthe range 260.0822 11 pg/xil. and/ or P329 or is an
anti body of hunman subclass | g&4 wherein S228 is

r e P re l aced b wher e

¢ A3 Pl rPOhomol By dreteFR Ve B Beryidehs SebogEbinging to
pl atPebebécsini Aot bihdingtte dompleitena factdrS01 g abhlﬁuﬁﬁg fn 66 par derived
B4 gt ariets, SghRstR Atprasferzad iy i stid GG S dn Shtibody
t harf haMan( aibclabelgan; edmslyingriléist 6né htutaibiesi DIB4QLZ35 D270,
lf Fg@%@g Ei%ﬁt ?ﬁ.ﬁﬁ Wﬁaﬁg%le%fd?%bl? <§d§/§1§|talngbo<§]y gf human subclass
g 0 ng £064 Mtkte(i)m SZU8 iSrepliced by Pdnd L3S ﬁli?tta)plg&d)bycm ahereid

n I ot

e: i ci {at} &B‘hﬁﬁl oﬂte o Q-B@ﬁgé ﬁ%( 3—& :s &c? 2 1v€@®lateltetsf1)s inhibited

the aw&h*aetiv:seioaqée Plos hGnfICY receptors on NK
effector cells; ? t he a t1 body does not elicit

ant i b@dythd eqwhdémnlubllts theaintergetismosf tiukgcyt¢sABTET)a monolayer of
[ 0013 %FB%Q g%nt t he present invention

provi es an ant| hding to 30 P-selectin

char ach éhé zetjb<|>d7 trihal:ntStthe adhesiath o€ ldvkavytes hraactivatednendothelial
acid ct

aE g‘?"'g% g?g g‘ﬁs. I flov %Teﬁxtalh%g%@ o‘?%o 3 96%[)%3,3 EhclitPion of 3

sequeggas; SEQ I D NG 38, 39, 40, 41 or 42. WO

2005/1 0402 PCT/ EP2005/ 003581 -39
g)the antibody does not bind the C3 protein;

(e) the antibody does not elicit complement-dependent cytotoxicity (CDC);
(f) the antibody does not bind to Fcy receptors on NK effector cells; or

(g) the antibody does not elicit antibody-dependent cellular cytotoxicity
(ADCC).

[00135] In one embodiment the present invention provides an antibody binding to
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.



[00136] I n one enbodi nent the present invention
provi des an antibody binding to P-selectin,

WO easane4e2 ng a vari abl e heavy chain and a vari poT/@Phaogna3ssi

10

15

20

25

30

chain, characterized in that the variable heavy chain
conpri ses CDR sequences CDR1;39-CDR2 and CDR3 and CDR1
bei ng selected fromthe group consisting of SEQID 5

029, 30, 31, .32 selected fromt
oF DALt Er e hyigRn S rgrenk pivenigos Bigyidesh Aggibody binding to
CDRP-ketédtin, seongprisay ar oanidbie \A}ﬁa@u Rhaianah&ta ngriable SERt chain,
er.e.Ln sal

e LR AR BLHE S Frigbleetty i eopres LOR Sepegrs CRL,

ean;mme ahd ODR34rRISEDR 1 ibeingritlectsd ﬂbﬁvﬂﬁeg@o@n c@mstlbg @¥SEQ ID

wﬁ‘;’j‘%z@t %Fflsgau‘gﬂi{gg’teég&%le\é %@5&“ Sh‘lalg %ngl:ﬁﬂngﬁ:aEQ D

| s OeA3e84,f350 86,350 @Iﬁllmlngéaecté&rfrom grSup SEhsating df SEQ

| b O3, 530, 48 25gneBih A RS gt ecias dndepRBdSRIg of cach

sel eghe&d i ndependently of each other. [00138] In one
enbodi ment the present invention provides an anti body,

15 characterize that said anti pbody, bi nds
PlOO&S Hchn nongn erp Mmsme thet iRseapt  WSERFIAnS eRroyidgs pmppatibody

I egicRirakRRACREROEIAL kive %ﬂ&@ tfdh@iR &d e@ l€FDR sequences CDRI,
conS|st|ng of a the I ain vari

def IGIIRE B4 4 5 criegiediErom SEOP TN@R(E . CDRZ s
hea\éme&@@mnysmqbl ﬁo@owue aaafcors 1sb§éle§l|€@ f1dh NEQID l§®o$ 47,

t he Ilght chain varla domai n defi ned am no acid

seqd8nth S&2d) $vh gelma@dsCQRaawwéeﬁéévgﬁeemenﬂvaf gaghogher.
domain defined by SEQID NO 4; c) the light chain

() R AR Y BRSSO P

SEQchmasteriged @ thite said gantibedyi bindsah- mlﬂcgnd@miauthat the antibody
def
noasgppa A3 fiyidh BRI INC I frdfrle ABRp Lifbising of

e) t hea)l itghlight tehnin aziablgtdomain @aﬁlmeddbyr aménd dyd seduence SEQ ID
Var i abl o Sy ars o DR @Re i SYin W) S0 1D NO2:
chai n Wathelight chaimevaniablefdomeain dyfined bamiicdadeé qmmoee SEQ ID
gSle In([e)d EL% glg%d %@fﬁlﬁﬁ?v&’ %ﬂac}d?n?\éﬁueﬂlgl n ‘var a Il\eo 4
domai re)d éliq lighd Cbganamxnbleaiﬂrmals dqﬁueerdclw 8E(MJ @id 3@QuikarelSEQ ID
NG 14,y e B e SR i bR IO
am no dcthe @xqubaioe{aSEb}eldDmmOdiﬁn@nby ammmwd'yecphacensEQ ID
chai n variahet gl Pl vaie ddsiih Winadpy I 1080
SEQ | @) M@ light ghaintviadable alpynaim deﬁnedabyl abi® zctmd‘rwqmence SEQ ID
defined Q.S bR l{gg'ylg'l'ain variable domain defined by SEQ ID 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
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 ID
NO:17 and the heavy chain variable domain defined by SEQ ID NO:18;




WD 2005/ 100402 PCT/ EP2005/ 003581 -40 j) the |ight
chai n variabl e domai n defined by am no aci d sequence

w0 3ei@1b@202 NO. 19 and t he heavy chain vari abl e dpOBiER2005/003581
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defined by SEQ ID NO 20; and k) the Iight chain
vari abl e donmai n defined by arfOno aci d sequence SEQ | D
5 NO 21 and the heavy chain vari abl e domai n defined by

SEQ | 0y Nehefghr dndilvaribbile Roffien QERAA! BPdthinbfRidBAERE SEQ ID

i nvention des an anti body binding to_ P-sel

not bi nduNn(S 19 @nédh@hmwbamambledqwaue éﬁﬁ%ﬁdnme@rlDFNO 20;
part deriygd from human origin, and being

character| zed in that said anti body is an anti body of

human Kuiske lighs dhaig; varigblatdemaimdefned @a@plnsr?éldwmqa@mcsrﬁEQ ID
in L234, N339p anm%eaépchWanaﬁ%Jd%ma‘ﬁ?&éﬁne%%ﬁ%EQﬁ?féﬂé&).22.

and/ or P329 or 1s an body of human subcl
vfi00139] rinSARCembsodimph athe présgniPingentidr2B®vidss aephtibety ipding to

b .
. PBISR AUy R ERIRY 8 RS SR AP
def ifroed hbynaanirigm, and Heing ghamncterisidgnl thatN@id3antibebdy fiean antibody
var PLBPERGHE e JEP T s E ableats e REgioR 1R aas, 1235, D270
enb dorEER3 18t KéZ(ariﬁZB,CmﬁlcamdtDﬂ EQQ or liearl amgittody lediihmman subclass
' d i,0, def d d E
NO. S herG 2t o cspltin B P 25 e ROGET B i Hhertin the
SEQahfibody. dompAgt 48} GDRDr@DRﬂ‘mnﬂl GOR3 tegionprafsehe light chain
S R e 0 S RS
par CORY arvd?dDRZGeglbmfrth_amaauyrdhgmmarmhké dmmamg deﬁned by SEQ ID
Uiy b Fdtber srpSdigBAl e ipoRy combeie, At ghe Sp Gryeriable
i nd/HaBﬂm d2fiied DR athino NZiﬂ?squ&id&f ShBQZD) NlﬁgzlzmdP&@l]heéY chain
or, uman subcl ass
%ewlﬂ’lf‘s@i‘?@ s‘i ﬁ%?f[@a@oé g@%ghd L235 is repl acedgby

E, wherein (a) the antibody conprises at |east one
J0014D] 6 shelBshitddi@ent the tplﬁé%eﬁCmIOa’itlon ﬁr'i)vmslSh gtibody bmdmg to

ORI AR X T
SE‘QB_%P&BumIaH B deabbing Thhelefiged ﬂh&l’ﬁiﬁ el gitiady is an antibody
O Lo M G o A0 118 o
aS seby e shK3 HFR3230P33D aNdy 02 P320 @) id i}ﬁalﬁ[ﬁddlS’Qﬂ)human subclass
é(iﬁsﬁgc;r%%l §|2§ags&ﬁ8]2@ﬁigmlyacgfl % 1£ryetp atcleg ﬂy Wheres
(a) the antibody comprises at least one amino acid mutation in the Fc part
causing non-binding to complement factor Clq;
(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
NO:26 and 28;
(c) the antibody comprises a k-light chain constant region as defined by SEQ
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



(e) the antibody conprises a heavy chain constant
region selected fromthe group consisting of 1gQdvl,

wobgdEv@oand | gAvl; or WO 2005/ 100402 PCT/ EP280BEODB58M581
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-41 (4) the antibody is a Fab, F(ab')2 or a
singl e-chain fragnent. [00144411n one enbodi ment the
present invention provides an anti-P selectin

purant e ST FRR: Sfindd b SReRelif T O]

nore specifically to P-selectin than to E- or
L{00dueL{n rones elabodiaent cte prefe@bGnwentioaspravides 4ol kf#-P selectin

oo o e ) B 1108 0098 S A R n
ant |Hmdi«yat lestp000sfokd trknee sp‘emﬁoalbrcuocP seé«tpmarthm as Edef Lseldctin as

7% o RO B Sl 3 Lo ASRNOEHE1E: FRLE B L-scecti

regiane. colatedsbntlol tl&nﬁnhenteenﬂﬂmdj re rinothee a@nbodin@yit itke antibody

produced, by a ce|l lipe 10 selected fromthe group -
consPSATIHES Hre HyY SCIUEREEt 35 ﬁeeci@cm&sz)il) RO, 25 or 26 1

Aﬁ:(:%'ﬁ v}) S-R};B égh Ay Se{o%gtrlceq(ég?lgf%% Dgw?&%’%%ﬁeﬁ%)constant

[ 00%é@bn) In Isﬁllteﬁxoﬁﬁer Lsitesdimend tHehaitibdde is preditdednby a cell line

odi nrents.with the

des .t
o oFIETEA T JaF A0, HUiSb08 24 HE MaP B aiC dPs001 (DSM
corrbm(azmms hul Mabkerselettin}IA0 14@j4-002e (EMOWAR641) and hu-

o ovgt P e L oM ARl he pr edont -

i nvention, the true scope of which is set forth in

t [Ml@ﬂpﬁﬁﬂﬁﬂ)@\hﬁieﬁﬁood that &eUH%hSB PRévilléahe embodiments w1th the
nodi fi_cati ons can, be. made &b‘ [99{2 ro edurﬁmet for

wi t Ksbintieapas desegbed Brparpgsa fto { (e 4l 91P‘é>ﬁ°m matlons
[ 00%hékofPescri ption of the sequence listing SEQ ID

NO 1 LC1004-001 light chain, variable domain of HuMab
1004-001 SEQ ID NG 2 LC1004-001 heavy chain, variable
d@oa43] The fdllvaingledQrplee refefines, §2qiiehct listing B figkk2s are provided

l | g ; ?%?%deegs\rtlzin %ofjt% Irer:]ser? f ﬂnUgn manQeztr %(1'9[%3 ; 4ch is set
25 $Ex@ llthhﬂ@p@en@dl@@msost umdjmtomh that madifi¢agiohe can be made in
dom%h@ R)fcedﬂ%/@&t g% wr%ﬁgltldaﬁ%ggg filofn tHeQ lrﬁ%?tﬁk%ﬂ\%non

chai n, varl abl e domai n of 003 SE
1004-004 light chain (1), variable domai n of Hul\/ab 004

( j001443EQxscEpi6n 8f the sddieAcORdingeavy chain (1), variable
domai n of HuMab 004 (1) SEQTD NO 9 LC 1004-004 |ight

I R TN M TN Y
of gD NOA (1 1).C1004-001 heavy chain, variable domain of HuMab 1004-001
SEQ ID NO:3 LC 1004-002 light chain, variable domain of HuMab 002
SEQ ID NO:4 LC 1004-002 heavy chain, variable domain of HuMab 002
SEQ ID NO:5 LC 1004-003 light chain, variable domain of HuMab 003
SEQID NO:6 LC 1004-003 heavy chain, variable domain of HuMab 003

SEQ ID NO:7 LC 1004-004 light chain (I), variable domain of HuMab 004 (I)

SEQID NO:8 LC 1004-004 heavy chain (I), variable domain of HuMab 004 (I)
SEQID NO:9 LC 1004-004 light chain (II), variable domain of HuMab 004 (II)
SEQID NO:10  LC 1004-004 heavy chain (II), variable domain of HuMab 004 (II)
SEQID NO:11  Light chain, variable domain of HuMab 005



SEQ I D NO 11 Light chain, variable domain of HuMab
005 WD 2005/100402 PCT/ EP2005/003581 -42 SEQ I D NO 12

WO ke@mgoohai n, vari abl e domai n of HuMab 005 SBQI/EP2005/003581
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NO 13 Light chain, variable domain of HuMab 010 (1)
SEQ I D NO 14 Heavy chain, vadfable domain of HuMab 010
(') SEQ ID NG 15 Light chaln vari abl e domai n of

! bl
donl\/g@%Qéb(ngull\z/)a b&{e%EQch&m Nakidble d8AMIN &f'}%Mal% p@% Ih gl ne

var SERIIP Nergi n Idﬂhtl-‘lilﬂ}ﬂb"a@‘.?ble(qoﬂa)m obfaMab @(bs Heavy

chagpg rpavoak! e H&W'cﬁalﬂfvaﬂkimlao%ﬂx & HhMab HFEXTH D
NG 19 ﬂ@g&hb chai n, vari abl e domai n of HuMab 011 SEQ ID

NO: SEQ 16hai lrghtwehrinayarisblestomain of Huiehi016(H) 10
SE%E@INN@Jiéh'eghéav?taﬁdlﬁwanﬁEl\eﬁQhﬁnMMaledﬂ({%b 017

chain, variab domai n_ of b 017

SEQSE® INNO3 7K |hl§ﬁtchemavqﬁlabl§r@ﬂ%@ of BgMak 031D

NC; I
Spiions, ety At S TP mgﬁvn

heai@%%&@%ggsl;ghtwéwwaﬂhﬂﬁ AomginsefdiMplgi b
L23§€6LI§3156 2% gcﬂlé’a@ %a@a@i@dg&a}&ﬂom@lm) @'ﬂfﬂ n

const ant gz|_ heav chai n const ant
regbER I@z&@ 12351Eg}(t|c§@tnvvayrlabslzt9m@1 HpMabD1Zeayy

chagpn eBRi0SEQ | G388 0120 SEQ I D
%%b42 I—Iegl‘z\%_i C%WC%H%HWQ\AXBQHN@% 44 Li ght chain

CDF&EQ$E(N(DD3I\IOK4]5gMGhdmgbnstnhaegloﬁ:DRz SEQ I D
NO 47-52 Light chain CDR3 [001451 Abbreviations: 25
Ani BEQAPINQ:24r e YA B shaine@nstianhiegionn t he three (Leu)

iy éﬁ@hﬁ?@%&f%%% £ chafpkons e R d A PR a3 b ec vy

possm 9D.183462C SRR SHsAHREOh 1934 AKABSANIEATAN

means “ami no  aci ine at positfon 234 is charfged 1t

al agk@QeDIVORYA234 hewgichain@hstafit tefn236 regi on ELLG of
I gGlL or EFLG of 1g&4 is anended 1in PVA
SEQID NO:28  v4 heavy chain constant region S228/L235E (IgG4v1)

SEQ ID NO:29-32 Heavy chain CDR1
SEQ ID NO:33-37 Heavy chain CDR2
SEQ ID NO:38-42 Heavy chain CDR3
SEQ ID NO:43-44 Light chain CDR1
SEQ ID NO:45-46 Light chain CDR2
SEQ ID NO:47-52 Light chain CDR3

[00145] Abbreviations:

Amino acids are abbreviated either in the three (Leu) or one letter code (L)

Antibody HuMab 00X is also named antibody 00X

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

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 IgG1 or GLPAP of IgG2 is
changed to GLPSS



GLPSS331 neans that in the 331 region ALPAP of 1gG or
GLPAP of 1g& is changed to G.PSS WO 2005/ 100402

WO R@E/1B028905/ 003581 -43 Anendnents in the ot heCT/EGLH05/003581
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subcl asses anal ogously EXAMPLES Generation of a
hybri doma cell |ine produci nd3anti-P-sel ectin
anti bodies Culture of hybridomas 5 [00146] HuMab

hy DAk floRfentsih Shesthelig&hubadstdiMalogandly ex) , Fetal
clone 1 Bovine serum (Perbio Science), origin

Hybri doma cl oni ng factor ! | zgm sodi um pyruvate,
penicillin/streptonycin, : oet hanol , HAT

( Si gn@eriratidiCola BBdidofiArallifié Prdduditiglab g Bledtin anlibodies

5% neration of a hybridoma celT Tine producing
anti-P-sel ectin antibodies 10 Imruni zati on procedure

of %Hé“g‘é@yg’nﬂ?@és Protocol A [00147] 10 HCo7

transgenic mce (5 nmales and 5 females), strain G201

([ _EpfuMa§al'l}br]i9§llﬁas Rre HEflredelif IMDMN(E&HbNk), Fefal clone 1
reconmbi nant truncated formaof P- selectin which |acks

t heBoyiaa sermb(Berlio Seignes)t orpgiadibeidesmesloning famtard|lgeny, sedium
15 WaI Shidiimn BepRARed of ferta B S BIB: (Sigtha-AMich) and
fir ivmmgi zla_ti on _OB% reconbiﬁgnt P-sel ecgi@?a ich) an
di sKenamyrin Alnyisrpgen) ipBE°Cand 5% “&4- wi t h 100 p1

conplete Freunds' adjuvant. For the remaining

| MyRh&atibR BEa h z{‘él:‘lltli_n%"p?&!l&qﬁg hti-POURL G ah b didd
was_used. For the second inmunization 50 pg
KLﬂmmwonmdﬂMﬁtanFﬁ% BE€in was dissolved in
100pp| oﬁﬁﬁ:and m xed with 100 pl 20 inconplete

Freunds™ adjuvant. For the remaining i mmunizations 20

pg KLH coupl ed reconbi nant P-sel ectin was di ssol ved

i[00 14T lpIH(REStramgenit xace 651 mhl_es aebp ierl'laicx),rs_pda_én ©G2201 (Medarex,
Fr eg;{]ndgqsé,a&l\uﬁ? ?w&e Hhﬁﬁ&l QR VRISl %{lt%?.form of P-
alternati’ng 1 nt'ef peritonea and subcutaneous star ing

Wi t $elextini whieh paoks thn erahsmembnane z2ati aytopldsiPrdotmado lof B:-selectin

{ apuhice Wikt S FRPRES ot Bhe oieinhyaigation 50 kg

CA, rd/SAbindaE P-selEbaiidgRvid fnmdoyhl PHSS RS %}i/)%d&ﬁiltl? €60 fA complete

purified fromhuman outdated platelets

| mireunds | adjwvant iFanteotpmadhipg (ismmumigstings. repgmbingat P-selectin
first i nj ' 0 | i - S ty
P KB e LR P o K coupe
ConplceinBinah e Paskicctin dyasv digdolwedr iy 10D ft PBS and mixed with 100 pl
incomplete Freunds’ adjuvant. For the remaining immunizations 20 pug KLH-
coupled recombinant P-selectin was dissolved in 100 pl PBS and mixed with
100ul incomplete Freunds’ adjuvant. Immunizations were administered

alternating interperitoneal and subcutaneous starting with an interperitoneal

immunization.

Protocol B:

[00148] 3 HCo7 (all female) and 3 KM (all male) transgenic mice, strain GG2489
(Medarex, San José, CA, USA) were immunized with full-length P-selectin
purified from human outdated platelets by immunoaffinity chromatography (s.

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

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



WD 2005/ 100402 PCT/ EP2005/ 003581 -44 Laboratories,
Detroit, USA). For the second i mrunization, 50 g of

woths/pufi ed P-selectin, dissolved in 100 NPCPRB2009/863581
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m xed with 100 pl i nconpl ete Freunds' adjuvant (ICFA
Difco). [00149] For all ot her4i-mmuni zati ons, 20 g of
the purified P-selectin was used and 5 mxed with 100

21 LSRARHELD AR VAR, P g A BEAEAZD o G e puriGied
| MBeleetin ndisselved e 10@ 1€ PBS@ak Myxedntitlg 00 pkipeocinplete Freunds’

ELI SA. Pl at bottom ELI SA plate, G einer) was
coai“@&thﬂ]&a&iﬁfcﬁé /m purified P-selectin dissol ved

|n PBS and coated overnight at room 10 tenperature.

S THRall d/t'ﬁ‘ér 1%11')‘1\@151%&%@ CHe g Wf Hﬁ flﬁfﬁ@@ H-EffRtin Vé;{% used and

Jont airning 0,05% Tween 20 (Sigma-Aldrich Chem e
andmisedwith Il@(hslelncnmplaekﬁs@)r)dﬁ ayuvBnhour at room
tenperature. [00151] Tested serumtaps were diluted

1: 1ggn Eh?[ﬁgﬂeﬁr‘ q\gj added to the wells. Serum obt ai ned
from prior to inmmunization was dissolved 1:100 in

ABGIS0] Alrﬁl Hmdleulste titeasmrsegmf imenwozedmice waredatiganined by antigen

anti bo icec ' | e

or ooty FHSRoPE GOHBIRuOHENSK AR GHull) Haf cpugg grich 01
Eﬁ:f IC parifiledu $’edéleaﬁn &hﬁﬁls'bd Iﬂd ePK8J ahd Olcoatell abvesnigkt’ 8 room

|ncu ed for_1 hour at, roo era

SubiERprEAirg,, Threaties walls e pekedrnt RES S B Peentainigd,05%

CONfrQlebrh DY (Sl%lnm@lrwlﬁ@librﬂig BVGtand 204 t1g keRPuinI @ik &N or 1 hour
was dil ut ed 5000 in PBSTC and 20 added to the wells

confBHORMhEMATEA st ed taps and the negative control .
Rb-a- ml gG (Jackson) was diluted 1:3000 in PBSTC and

gﬁ y’lﬁésttehesei’iﬁﬁ |t§gs¢@r@1tea<'hmt5w 1:1006nPESE T MARd Gakd QJ) the wells.
ate were |1 ncuba hour at roomte er at

Fi n&¢rugn obfaied drame nticaprorde immpatizalioniveseisvred 1: 100 i PBSTC
devg#‘f 9,?&1 P tdlz%;tmséﬁn\fm@r gpﬁ{oﬁsie r aua@édﬂagaﬂst(ﬂuman P-

-azino bis -et 3{ enzt hi azolin
el}

6
25 sthfcmrﬁw @mdjaceql it hgw:hwi&qcés Basel} avandisaiyed 41109 én PBSTC

(RT I 0
s e

i ctenpoatsel Svsequendlyuphates wereswaﬁhe%me m%?%%lg (EBS/mnéammg
SUf é %e'F ennid: Neltloa %S#Q%?—isﬁeﬁl @g‘?isl)g) w?s %\St?&l l;ggb@ % WBS'PC and

Bcolfbiant huma
' nt ﬁ@déﬁnﬁotlﬁ" Vel conthidingdans téw&bfdpsfahﬁl th8.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-
sulfonic acid) for 30 minutes at room temperature (RT) in the dark. Absorbance

was measured at 405 nm.



5 Hybridoma generation [001531 M ce were sacrificed

and the spleen and | ynph nodes fl anking the abdom nal
woaoerstiaoand vena cava were col | ected. Fusi on oPCT/EP2005/003581

spl enocytes and |ynph node cells with the fusion

partner SP 2.0 cells was perf&rnmed according to

standard operating procedures. 10 [001541 Hunman

MONRGLSRRY offfiick Podi es with variabl e heavy and Iight

sequences of SEQ ID NOs 1- 22 were obtained by the

i {96152 2 Wihien senumo titedupfantixP Bele@im wpRGEEBienTonite twererpdditionally

whet her, hybr.i domas .fhat resulted fromthe fusian

GonbPaTted” Risea 18 2P o O ng P&, Aoselstin GR, 400 I PBS,

ELI SfrleabAfsly 8 ard 8 dajsdiéfore fligrat 15 anti-human 19G

K-1ight chain antibody (DAKO diluted 1/10000 in PBS

by O\{)el‘ i ght incubation at 4C. After discarding the
5 wel Hy, r}ﬁﬂ’&%"e&‘*%“@“bl ocked by incubation with PBSTC

f @bl%?ghloﬁ’{e Werd QQURARAPAIAIHE eslple-EHGES@fl h WeliksS fMRKifig the
ubated with hybridoma culture supernatant, 1/2

inc I
di | abdeminsl pexsrand vena @ve werreellested./Eusion) oftsplenpeytesgmadymph
was JUGe S wihdfld HRicnOPifRr s 2ld 9hls RS pkif¥fnél according t
m)uggagereum 1?1300 glﬁ utgd i'n PBSTC ser vedlpas poSi five 8%
constapfdardqpssatipganededuresne| | s were washed thrice and
were incubated with HRP-conjugated rat anti- human |1 gG
R - j . L r 1@t

10 JoBESqHEAAR honcticrd) Skl DtR] e\ M sequences of
dev SEQIEUNWIstIR- 22 werh ohtapredarthelinhBus{zatiors ptagedwma. (1
mg/ M) for 30 mnutes at roomtenperature (RT) in the
dar k. 1@? orbance was 25 neasured at 405 nmin an
EL| &£ e reader. WD 2005/100402 PCT/ EP2005/ 003581

;ﬁﬁlﬁ]% R6tefAfheSPRMBACIS bRIABIAS tRatOfes @l frEmShk GRSibA generate
Mab "vari abl e domains ‘(x-lit and 71-heavy chai ns)

[ 00 hGflanTamibndie$, aokt-EUES AswauperbesnedoBLISY. plates wieee ¢daggdt with rat

chain variable region VL and the _heavy chain variable
15 egpoi-hymas 1§G, é‘g‘g@e‘ﬁ@b‘% iaptibpdyh HRAKED ediluted ol KPOGyngPBS by
5s . . [
For SRR S 1 ) e BN pEASE bk by
cel ir_EubBﬁitnglithePB foryl hour ayrapmidempegtuxse i hereafter, wells were
Y D8R AR X7hidBis tatudSHeARAr AIRGRLE [PPBSTOSCulture
C synt f d

1St stran esl S Wwhi was perforne

accafediurg /2 dilutahire PBETGalvas nsdhad negkive gongel, of-light positive

20 5b ol T B PR B S ey
f r ageBNwerdvashedertrize rid WerehinculeMed svith BIRP-asijugieel Yat anti-
ch aLﬂmglrl illgE rF?abC)(; ?Bk%lg)%,n éi?Jth tlBOS(%j ﬁll Igl%'fg ?orsle}g gteﬁge.s\'\ghs 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.



the x-light and 71 -heavy chain constant region and
5'-specific light and heavy chain priners,

woraspeem2vel y. The PCR products were cl oned uBCTVEP2008003581
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TOPO TA cloning kit fromlnvitrogenTMIife

t echnol ogi es and pCR4- TOPO as#6x cl oni ng 15 vector.

Cl oned PCR products were identified by restriction
mapp 'Glgniﬁﬁ ahll SequRRRY HRYsRIE aﬂd,qsmééﬁn $RIMSD FRBle ddthains
di geSti1on and expect ed /[ calcula ’rr_ag‘nﬁﬂ__
si zes of about 740 andpl-h

respectively. [00158] The DNA sequence of cloned PCR

wa term ned by,. ble ..str nd seguenci.n
BB ERIT S, Piles e RisBie ULTECIoh S b oy ar e gy Ve and
W sccmﬁedw chaintvagiable rg6K AgLofvibie P- .Q[écﬁ@ H&JM@BS werRdsdlsted by a
gener al rocessi DNA nd protein sequences
wer étaQFlF'éfFéﬁ\]‘géY'ﬁ esfs %ﬁ‘gﬁf"' CLUSTALW Sequence
alignments were tabul ated, edited and col or-coded

012011517 It T@aPRNN gﬂﬁ%acﬁmenﬁwm 1210E) hyb#idoma cells using the
nstructg on of Fxpre Si OB | asmids for an
U Tl

ant RNeage| Miri kit (Grage Gt ]_isreye FRMA was used as a template for

ant ith1°S sttt SN KM edid qzmchawud leﬁ@vmed: E&bf‘dlﬁ@ ¢98dicBfventional
genes were _sep ara el y assenb n mammal i an cel |

ex pmb,%ﬁlaMﬂJé? qf any kafelif] pmnerr 8by5t{aﬁé Wb syndbgsisand further
enc @@Wﬂnf)ﬁ‘ﬁcaﬁsﬁ of 77 8&d Vﬁteheocﬂié/@lelA' fgigtm&ﬁﬁwgre rgerformed with

varlable region (VL) and the human x-light chai
con&evgr lighs @nd hep\o) ghayjp peimespcqraplemgntary tgenuclepsisle sequences of

var D it AL N i s e PSC gl and heavy

( VHxh4in prinhees,resprotivel y. Tha \BCR priduconsé alohed @ging nhe TOPO TA

CoGemoRE o JT et Le o T RGRET IR aycloning

heavyctsxh aCloged PUR \phmdnftti here odtarifisd dyeresaittion ahappiagdof the
iven.in
ot SRRORFatpIAEnE: s Ry o Mgt 99diexeidl cleulffed DNA
Pr or:egmnaﬁzek ohaboat P40 aed 790r8pefoe 34, andVisf FespettiveliNl H
Publ ication No 91-3242. [00163] The transcription unit

nt sel ectin. Hu ght chain
w%il}ij ghe ofPN{Zhéequs*Pqeo% ﬂanef) é’ﬁ&i‘rgsme%évqs rFlFé'dFHP?él by double
eargtyarﬁmaqm@ﬁ[ngand pronoter fromthe human 10

cytomegal ovirus (HCW), A synthetic 5 -UT including a
Kozak sequence, A nurine i munogl obul in heavy chain

JPQIRA Theq (& d Genetissd CRP RIS QPYRaMagisgpenWiscomtinb oftware

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).

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

[00160] The anti-P-selectin HuMab light and heavy chain encoding genes were

separately assembled in mammalian cell expression vectors.

[00161] Thereby the gene segments encoding the anti-P-selectin HuMab light chain

variable region (VL) and the human x-light chain constant region (C.) were

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



The cl oned anti-P-selectin HuMab variable |ight chain
cDNA 15 arranged with a unique Bsnml restriction site

woaostihewd end and a splice donor site and aPOMEGRI®5/003581
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Notl restriction site at the 3" end, The genom c
human K- gene constant regi on47irncluding the intron 2
nmouse | g-K enhancer [Picard, D., and Schaff ner,

W
il i o R AR s, PR (i o

seqdai)ce. [00164] The transcription unit of the
anti-P-selectin HuMab yl -heavy chain is conposed of

S TR S ) 58 B g

,(A b _chéins Yitinh &fhiich the -cbﬁfort) Ellﬁ‘d_gld (i?]ﬂil be dethodKs givgh émdeabat, E.
I.T1 € I ne opul 1 ea chal | a

Ceqtent T Tre Pt it W ootegnan. K naetisetion o o9 Xgrguences of

cl opgafeiasfiImusrlogichli InterdsdyBifthvEL. | MIH Rublé@tiyn Ne29d 1IR3 BRINA

30 arranged with a unique Bsm restriction site at the
5' and a splice _donor  site and _ a uni que_Notl

188163 diheofragscriptign wmie of thenantiviseestin) Hodkd, «-light chain is
Pﬁé&ﬁé@&ﬁfo@Q%Efﬁﬂowihéélemﬁp& genomi ¢ human yl - heavy

gene constant region; 1 ncluding the nouse Ig
g- enhancer Thieuheatedeate eatly Senhah&3pndEnfrombté, fid 3the human

1378], The_human, y1-i | obul i n pol yadenyl ati on
("poly A")‘?Pﬁﬂ akxg“%@ﬂﬁ@ﬁ%e: [00165] Functi onal

el enent s 0f A thghaR!y-UT Meludfid MKE4aMBEqEntd, ght chai n
and 71- heavy chain expression plasm ds: Beside the

ant i - P- sel ef murinduiviiunagidbiudjntheatya¢hain signa}lseqweave/including the

chain expres LPR.GASR8it&, these plasmids contain A
hygronycinr &) Slahce gené 10 An origin of

replicat ?omhfrcl&edoanfmieﬁcﬁnBﬁmm I eh§iableBYht ﬁdhain cDNA
origin of replication from vect or pUCL8 jcC )
allows regiiassd Uﬁgéf“”c‘ﬁ‘i“’sbsﬁ%a@ﬁ'i“&“% sige atéh?’g, enghgpd g splice
1 -1 act amBsRNGLEie: aMA Lilhi§RNNB FestiidioR sitelanithedSbisd,ance

in E. coli. Construction of expression plasmds for

an anti - - Siecgenomi¢ h@hapivEene constant region, including the intron 2

mouse Ig-k enhancer [Picard, D., and Schaffner, W. (1984) Nature
307, 80-82] and
e The human immunoglobulin k-polyadenylation (“poly A”) signal

sequence.

[00164] The transcription unit of the anti-P-selectin HuMab yl-heavy chain is
composed of the following elements:
e The immediate early enhancer and promoter from the human
cytomegalovirus (HCMV),
e A synthetic 5°-UT including a Kozak sequence,
¢ A modified murine immunoglobulin heavy chain signal sequence
including the signal sequence intron,

o The cloned anti-P-selectin HuMab variable heavy chain cDNA
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,



15 [00166] An anti-P-selectin y4-heavy chain prototype
expression plasmd was derived fromthe

woanmisitee2sel ectin yl - heavy chai n expressi on pl aemE®2(0§/003581
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repl aci ng the human genom c yl-constant region and
yl -i mmunogl obul i n pol yadenyl a#8on ("poly A"') signa
sequence by the human genom c y4-constant region and

V00167] Fot. RS LA LT T earHen e St F AP dising the
K-1ight chai Pr?blltspfl‘:‘g C:d.@ ncfr e%ﬁ@lj)ggr,](&gls. fl@Sg)SEtWﬁ(; g%,l“i%?g-

as described for see above nstructi on
expressi on pl3&li ds for nutant (variant)

anti-P-selectin 1lgG 1 .and 1gG4 [.00168 ression, . .

pl asmi ds e'ncg“k}f2 hljgﬁﬂty 5‘@“’%’1"&%@%? ¢ W%BQ“Z&P?YA ) signal
y4- heavy ZSS&ﬁ@ha§ were created by site-directed

nmut agenesi s of the wild type expression plasmds

usi ng the QuickChangeTM Site-Directed nutagenesis Kit
(mwlgshgemyqna{ elements afhier asiti-Buplagfinmitudviabs xvléght chain and y1-

generated for LCL004-002. 1.No .acids_are .n ed.. )
o C AT h e T BRI R Y THENEF HitAntoP SRctr AN Abgrksgt chain

e g St SR AR RS coril
J. (196\% .P[,It_\flcy%?&hgin{ﬁ&@&n&:%inu S A 63, 78-85: Kabat,

E. A, erry, H , Cottesman, K. S., and
Foel | er, . AniyEin oSeplicationsordl, oPEpsteinrBarpyirus (EBV)

I mmunol ogicgl Intergest, FEifth Ed., N H Puyblication No
91-3242] . T AggEED ?@8?%‘ Oﬁkﬁé’%ﬂ\ea’(ﬁ%mgﬂh& llows
Descri pti onrepligétion ¢fthipldsivifd i3 collimdanm no aci d
sequence G.PSS331 d u233Leu234Leu235d y236 of the )
human yl - *ad &lretamasegenseehich eandernampiqllipresistancpin Erreli.
am no acid by sequence Pro233Val234Al a235 of the
human coRgBiiionVetehpRsions PREMids lfg%vénn:[b%eﬁ@ixg%gféHQMab
sequence [235A; delta Ala3Z/Leu3dZ8Pr 0329ATa330Pr 0331

of the &36; human yl-heavy chain is replaced by the
AD16%] Amianti-Boeldctirfubeave cdd pBytotype expression plasmid was derived

Gly327Leu328Pr 0329Ser 330Ser 331 . of the human P331S
y 4¥ ﬂe r@t{ﬁlg)géeyt?n yl-(l)'leavy chain expression rTp?asmid 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.

[00167] For the expression of anti-P-selectin HuMab «-light chains the same

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

Construction of expression plasmids for mutant (variant) anti-P-selectin IgG1

and IgG4

[00168] Expression plasmids encoding mutant anti-P-selectin y1- and y4-heavy
chains were created by site-directed mutagenesis of the wild type expression

plasmids using the QuickChangeTM 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,,



IDNO 25 1gGl 1gdv2 L234A; The am no aci d sequence

Leu234Leu235 of L235A the human yl -heavy chain is
wone@iiacwed by SEQ the ami no acid sequence AlaPB82APaid3503581

I DNO 26 1 g4 | gAvI S228P; Ser228 of the human

y4-heavy chain is L235E replgred by Pro228 and Leu235

of the SEQ human y4-heavy chain is replaced by

P oL P SRS AR: i o e

[ 0014ad SBeu s 6318t 85HKMBASE We | Wug B0E), 2bed, ByM. IGatsdsmiah, K. S.,

Eﬁeﬁg%fégéﬁl NedlElin 3&5«@%%@?0?%1% W’g@%‘t‘ﬂ"@ﬁgﬁf’éﬁ Fifth Ed.,
W t INTED PiblidatibA No®Y-33%).FCS (G bco), 2nmM G utam ne

(G bco), 5 1%v/v nonessential am noacids (G bco) and
50 g/ mM—A18 (Roche) —For —transfection Fugene'l 6

Roche) Transfection ReagerkARBElused in a ratio of

agent (1) to DNA (g) ranm nogo from3:1 tg 6:1
sudyyexy | dkb\brevmtiqng[htMatailonhgvy chai ns iBeseriptipnessed

romtwp different nI asmds Uisina.a mlar ratio of

i §gG1 chai rhg(ﬁbzlheavbe'haz%; end"dxdi;n@ncpéaid;sﬁqdleﬁcreom 1:2
o 2: 1. |[HuMab contlai ning 10 (%é @g erg&haﬂ
ver e hafvested at daQ}L 381 11 Sap Hé? 2 uman y1-

Supernatants were (stor P2y HEkhIid reptictd by fifel 2om id
| 00171] |General i n f &F i etq}%ﬁ leg%\‘?gleg‘gl reB rceco§2 nbi nannoac1
r

expression of humgn amyi body s§avere OHQ@QQ\]Pssgﬁtbéhuman

n: Meissner, P., |Pick, H K ,
Chatel | ard, P., Frli edE433K; K%%%\Kﬂ?% F. M (2001)
Bi ot echnol Bi oeng |75, 753V~ 1I>ng§m"ge;&& ggé]%@ﬁ&eon of
the affinity of arti.P-selecli

Equi prent: 1 nstrune H35ABF‘¢1@GQE€43;7L90@BTO@N%330P@VB of the

;Zozpl '22 ) am ne cqupl g6;Bu { gl ;.4 y? h(elzzlvEyPc%ain is replgded %y the

A327G; amino acid sequence
A330S; Glysp;LeuszsProsyeSerssoSerss; of the human
P3315 v4-heavy chain
SEQ
IDNO:25
IgG1 IgGlv2 L234A; The amino acid sequence Leuyssleu,ss of
L235A the human y1-heavy chain is replaced by
SEQ the amino acid sequence Alaj3sAlayss
IDNO:26
[gG4 IgG4vl S228P; Sery;s of the human y4-heavy chain is
L235E replaced by Pro,s and Leu,ss of the
SEQ

human y4-heavy chain is replaced by

IDNO:28 Glugss




[00173] For affinity nmeasurenents rabbit anti human
Fcy anti bodi es (Di anova) have been coupled by am ne

woeaiabeaz to the chip surface for presentati ORPCDEP2I08003581
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anti body agai nst P-selectin. Approxinmately 400 RU of

anti P-selectin antibodi es 25%0were bound. Reconbi nant
P-selectin (R&D Systens) was added in various

concentr at i opgdRetideefrelomBindiM arftSBI8k&ld BAMABS

nmeasured by P-selectin- rnjection for 120 seconds;

di ssoci ati on was neasured by washing the chip surface

VPO 170§ Recembingnt Hydahs seaneigeneraied by fransient topmstection of adherent

di f I | | e |
o] GO EE 8k OCPRE  DORER g cAiEH ) TMER AGine)

fit Sla:tplcroelaed avith 10 Yawigrarlow IgGrlEh (Gibeele 2mdM Glutamine (Gibco),

2005100403 Be ERABEATRIASIRCAL 180 25, @p! XPHY, (b, For

dat transfectione Bugepe¥pR (R BtM(TIE(l$f)rct@®OE9agemﬂwabu@§d klaa ratio of

05 D3R 0 00, Tl o

. 1Beavykhaids 3vegd expreded froaBtwo diffegent plremidsoasing 4 @dolar ratio of

: gégﬁx& %‘8&‘4%21%ﬁ §H§§§ﬂ%0%§1%%8g€%°8%5% ?olﬁ:g.?fsl)l(lis%&scontaining

. 3&lk ctibu® Fupkanataritd Swere Marxest®l ot dag24 1o 0Bk aft@6 transfection.

.2 46 x 106 2.02 x
1o~ §onetgatts it it pCii ppibcadiy® Tos7] 36 x
10-5 5.59 x 109 1.79 x 1011 Inhibitory activity of the
RO6E11¢ (dneraninfdradition regaalinglthe bﬂ:sadbrmlhe sXpressiam cbf human

rosettl assay and 174]
angtn, 8088 HIRBR A S Iy Ml phobiehy ol Kiffhear. A,
t heChiatvidod, B)) Frieérictn @hemidowuedn, IFeMa()m()tlethat&cbndﬂLBiﬁbng 75, 197-
cel# (ATCC CCL 240) to P-selectin coated onto

iter plates was eval uated. The HL60 cells were
| abell ed with BCECF-AM (2",
7' - bi s- ( 2- etdrarinstidnyéfthaftiaitst-of ynti-Prdetectih Hudscei n
acet oxynethyl ester; Cat.no 216254, Cal bi ochen).
6172 a@igmés i fied P-selectin (purification 10
procedure s. above) at a concentration of 1 g/m in
bufferInstonnantth@pQBE 2800 NaCl , 1nM CaCl2, 1nM MyCl2,
20 m\/lc'lﬁl séh%ﬂ 7.4) plus O. 0005% Tx100 was

EFNNMNNN

Coupling: amine coupling
Buffer: HBS (HEPES, NaCl), pH 7.4, 25°C

[00173] 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
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
a 1:1 Langmuir binding model of P-selectin to the presented monoclonal

antibody.



coated overnight at 40Cto 96 wells plates (Nunc
| mmunopl ate Maxi sorp F96). Thereafter, the wells were

wohbwcken2zwi t h t he above-nenti oned buffer cont aCmiER005/003581
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3. 5% bovi ne serum al bum n (BSA, Fluka) for 2 h at room
tenperature (RT). The 15 weldd -were preincubated with

50 pl of different dilutions of the P-selectin HuMbs
or reference mouse P-setectinantibodies (WAPS—12—2;
respectijve hybridoma cell [ITABLER ovi ded by ATCC) in
t he above- nentjaned ,buffer nt al ni 9 A for 20

m nut es |at RT.AHREY F‘%’Bé‘i‘?aéwfeaﬁ%’é%béwfgcé B. 90) 70, 000
cells/wgll) were owed to bind for 45 nin

L AP IGO0 [ oo

pr ei ncubat ith 20 g/m |of human|1gd for| 30 m nute

prior tq thelt addition to the wel|s in order to bloc
Fc receptors—Aftler renmpval of the unbound HL60 cell

by gentlle we&hi ng 6.08 x1®%es 4Mi%Xhl0he LedSovHE) ne6t89%nHy'°
buf f er) ,the—adhgrent—eeHs—wereysed—wtHh1201——
NP- 40 (Rl uk¥® 2 19| h1¢pdy”. | 206 w10 | S8l supebhal@s

wer e trgmst 13 et re—thesrespecti-vg

f1 uoresgence -at ah&@%?‘ki’i%‘ﬁ&'@% eridthlbs| 64 %M and
Spect roffet efLs SR BAT | AL ) | 1DO1) | Ad8a 1T g
assay: To eyAl Uale Py % 0 19 AN [Pol o5y o e

i nteractiion of actlvated eletp wth HLBO ce a

rosetting agay (Juo®i16%t | alasx BHopd. &4 29 14@x 10
(1986)) [in _conbimati on with doubl e] col or

cytof | ugri n@dri c | ansd ¥ si°s| Qran@d | st xeto’al 1,398 o'
88:4183({(1996) was applied WAshed| human pl elets

were prepar®d as HEsctebpd.30ma0 el 5409,x Mt had® x 10"
Enzynol 235:45 (1992} They were tivated twith
thrombin (final conc 1 Um) for 5 mn and | abelled
with a FITC conjugated anti-human GPlIIb anti body
pl- 36 Ialbitosy £tivRty of the PRichictichatibadiés ih3dll-Kat@P2dhesioh
Then 1.4-2x106 platelets within 70 gl of tyrode
sol ution were incubat ea‘ﬂ!ﬂ\l}m"'—m&gﬂ@égent di | utions of
HuMabs (100 1) in the dark for 30 mn at RT. 50 | of

a a ion (in tyrode solution) adjusted to

HL

/[ s.added . Th 60 cel|ls. . were | |
TR st S0y Tyt ahengt Sl e gt FunEibs on the
corgdigsive @f lawkocyteibken HCHA Sellald ATCEHECNQR40H66R-88ectin coated onto
Phar ’ : : _
i OFRE bl W ARLR0 TR ORE B St Mgl Gk fcECr-AM
i n(2at 7’-bisdArcahopethylinde(apd-Gxedaxyfeerefaisc tagetoxymethyl  ester;
Di C@tltir}ﬁﬁr@l&i)@eqaﬂﬁ(ﬁ@gkgﬁn Kfll-Rhdd ptﬁ‘itﬁﬁﬂelgl’a%efel%ti?r (pl(xjriﬁcation
rosettes was. anal yze measur h platelet. an
L GOLEN® S PREr 1 (P B OO, 0 WG HEGE Sprpisaek 670 mM
Di cNa@is omM Jaiwamd] MigCls,i 2demM Tads (pH, 7.4)splue 0l0085% Tx100 was
gr ec%gte?rﬁérﬁjégig}ﬁnaq 106(:{0(%@%1?5' lggtaels %NWSE m%:uqul“(l)lplia%g N?%(isorp F96).

| ogari
Thereafter, the wells were blocked with the above-mentioned buffer containing
3.5% bovine serum albumin (BSA, Fluka) for 2 h at room temperature (RT). The

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

nxXn

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 allowed to bind for 45 min at RT. In some experiments



25 anplification wth excitation wavel ength of 488 nm
and em ssi on wavel ength of 530 nm (FITC) and 570 nm

WOQeRB)10040especti vel y. El ectroni ¢ conpensati on ras/Ere@d/003581

10

15

20

25

30

35

to renove spectral overlap. HL60 cells were identified
on the basis of forward and - ¥ de scatter. Gating on
events |dent|f|ed as HL60 cells was performed to
exclud

cor gAY S Re HePpt IR 40 HSIMEGLRDEN (o 30 minutes

S ampiribrltﬁ tivdin addlitivantoahé weldstia @rdur td bloek bt Pecaptoks/ Afftetiremoval of

pI a ?(i i ?-1116;}] Xfd WI ! rhgglwlv‘ 6 n§e(lt4I timlein Witggthg g mentloned
v he bgﬂ'ee)n tie a.dhtmt:eeﬂsevem:brs@ willh £2(ek NB 04 Ghikes [HBELO). 100
Cel ll’—'EG(glb ISBE nafel! r\?&F Oﬂr%rs[’e?%eﬁgﬁ gﬂastﬁg ?@ rﬂge[sﬁﬁcmtﬁ‘@ Gespective

3 ng platelets
pI at é@scwmélanfem@pegdme length\pf 488 Ny @ed an emission of 538 nm

f | UQkRSGARARnAN¢e Spec@binR et £.5 5DB (B&kinGilifef). on of the
nunber "of m xed aggregates wth a higher nunber of

adhering WO 2005/ 100402 PCT/ EP2005/ 003581 -53
lﬂalﬁ]ekesetuing‘ assor Do ewdbudta cheecff&et of the hatibodibeon die interaction

ol aeL pEPERR R 18 s 10Rflneiond (1EHd Mgt lpag 672629
ass 498k erccsebmetwm withtddubtti @dor eyofbioriaettinenal$sis (Evangelista
ad h g? LOrB185d BEA1 %@99@%:;53&113&7%@ l’Wbsfhsg %u%aﬁeﬂlﬁ%asqvé% El%pared

val ues I n ran

t he apndesgribsd s(FWé ek al, rM?tbaéﬁ: Eazymolt He: ﬁcaamﬂm apere Jactivated
t he vafH thee@bin (E@hlconb e U/adPiHfor Bnintdal IyselledMith aHITC- cor?iugated

HulMab t t
SRR P Bihostoh o S bl oy
Fi gThen Mbex1@h plateteb avithirg 70 he dﬂLt@ﬁ)deedohﬂldm Wwhrehinowlsated with

9S8, B 0, PORTH RSB S5l 3, 5 o

|eS SO I NCr ea
r ed iH:600well @prenhen (i@stgrods| sabitions adiasted $o 26x ¥/ milowas added. The

HUMafy (B0&ells nwé:rb gall)eledTB%' SnEduatibR Gwith gﬂ)eﬁf of at pat( gthg)@oerythrm)

i ncreased efficac mutants 1.n t hesi

ass&Ynugatsd P%Th“l“?ﬁ“o@@ﬁ 6" (Code &o. #p2ASdi Bli*ﬁr&mﬁﬁ’é After having
adhgsdubbtedfthé Abelbll 610.60 QLllsSwitothe- pﬂe&kl@@taha thé BluMuds f6r 30 min at

t f t t
P09 tepeiiie dB AL hipbsS hof o Dl sKitoRy Phdowgttiay gfmixed
of bhggregatescor vasetes whatmdlped byempassmigrpt-paklet tind HI®O cell

HL6%1V39F%1| ﬁu(‘iljéfce{n%ggsi lauﬁ&Cgcfanthé @%NBF&IQKXEL}E Fovr%grd and side

bel ose 0 adhesion assl%/
nunbeittenfas pel @b green AFIT60 @pd oeds (PE)rsignialssvese scawm(ed @stbogarlthmlc

O O§mphﬁc§1091/ \Wth ei?&ﬁfl@ﬁ Q@vyle BV&Q'SB Qmp§n@@gnsto% wavelength of

C ts o
; es 12%‘?:{‘1"\/@ ﬂg}v&'hg OyelﬁaéPEb ERCRYE Yeglg@do%%é C?@‘P%ﬁﬁa’f’ wigs used
t 0 tdenivve-spedtal eckrRpr NGO &b m%jhdelﬁﬂfﬁ@l ah the basis of forward and

o+ ane bextlen Bpie b Freal denifiedta HLAT ot oo HRpbfled to exclude

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

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

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



did not significantly affect the inhibitory activity
of both the nmutants and the parent anti body,
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receptor-nediated binding in the rosetting assay as
conpared to the adhesion ass&y- 25 Cross-reactivity of
the P-selectin antibodies with P-selectin from ani nal

specj e 0Q178] Mat.eri al s Met hods: .Th .

oF oBlfeless o PUPE P BF ieHsse-cE el mreraNaRet aagregates with a low
evahuaibedomdhanagplatdags(l) t he bi ndi ng of the HuMabs

to activated platelets from rat and cynonol ogus

monie PSI ng FACS analysis and (ii) their inhibitory
act in the rosetting assay eval uating the

jﬁﬁfﬁd] QF O%f%}%or%@ﬁj né‘gé%?(gp lt Esgy She ?)se@éc@l?xellrﬁthﬁaﬂﬁe%&ghﬁﬁed the
act adheson ofghe L0 egllsdsppusifed P- splea'tlre lwetthsICS(Mghéﬁmr the range of
ando @y m@@'p%%ﬁ Aﬂhﬁh h @hS MRSt R WRPATHRFb IR hrathetn portion of

St Peavidofyonch Hwﬁ?@f RS Cowepats i BN abs were iote potent than
PCT{HeRZR6% 12858y with3€50 fvhlil&* oft@0g - 0.1W/ g/l ho ﬂlu5trmedl in Fig.1.

o R R 0 SRS LA s pprn
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Fl T(reCebinthi HIRS L6 fhe Bhdstorf SAHBBITIE0QEIY RVIséleiM Via BB portion

o . As a control antibody
i nhPf)'ig‘F aﬂﬁb‘i"\%itolig%gﬂééﬁpfp & rabbit anti-human
pol ycl onal anti-P-selectin anti body (Code No. 09361A,
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r osexpressipg B-Geletinato, Hia8 lvells thaet IGHAdvabyes arfthe dirgMabs were even
p! %8{)‘2%@05\@%&@0;&936& gss?ysdlg@t%ctﬁé Redtr abmter BPP sel@é{mat@ceptors

pI ate e rosetting ‘assay was

esstnihisassay (Hs5Q1898 b egffna)lr prefﬂmlﬁﬁ %M@ |0é>t5§nd Be?r 1g/Fd)- The
| ab@ﬁﬁké gofoiflmetft?ﬁ‘vé‘riéﬁmf fRUes By @ HRIMabsh@nlid Tbe increased as

conj u anti - human GPlLI b anti bod -3 S _used
whoHBRBATER dor e TTATEITEL PR AUBBLY dhieed)e §Fepeibaton of the
FI THL60 n¢llsgeittelg Gramsddg@aprior ai theichbation lvittyth¢ dnivateliplatelets
49 2 R ngen R t

L G5y RE) d AABEA, SRS s Sy gnd o
i nhp:ment MIthY,FdeEEl@@g a hesprptirmuaded tole of tesFanaeceprmvinediated
t 0 Qﬂna iR tl'i@xtosgtlﬁg L&Y monq;ar&ptd L h@l‘netslotnrh%sa{yor mat i on

i xed aggregat es consisting of rat platelets and
HL60 ceI Is _as shovvn for sone exanpl es in Fi

wity.of she:Rselactirpantibodic Rﬂefﬁlmgmmam
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n

0178] Ma enals and Methods: The cros?s) 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 (ii) their inhibitory
activity in the rosetting assay evaluating the adhesion of rat and cynomologus
platelets to HL60 cells.

[00179] 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



Selectivity of the P-selectin antibodies vs E- and
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L-selectin was determned in a cell-free ELISA

measuri ng the binding of the-54anti bodies to

reconbi nant E- and L-selectin (ADP1 and ADP2, R&D

Systens) 25 and a cell-based ELI SA neasuring the

bi ndfina) @nctlhd/nabhifohd anias Activatedsplptslets weredpibated with different

et a1 )M R A0 ST ot
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M candj\elct:ll bawd NUASA 1&%@98)ngaﬂhed‘amhdg tod 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
1 pg/ml in buffer containing 150 mM NaCl, ImM CaCl,;, 1mM MgCl,, 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



100, 000 cells/well and cultivated in respective nedi a
overnight at 37C (nmedium for P- CHO transfectants:
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/ Streptonycin 100 pg/ m; mediumfor E-selctin
transfecttants: HAMF- 12 + 183% FCS + 2 mM d utam ne +
Penicillin 100 UmM /Streptonycin 100 25 g/mM + 0.1%

Fungi zone + 100 g/m Neonycin). After renoval of the

med iahoveamstntibnnddiuf@r térgainirlg 35%ibolind-sdrulbudlbemin (BBA, Fidka) for

NaCl,, Try
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| h, selectin uMalfo er aplerence unpusssPof E-selectin. antitadyi (BBA26; R&D

Hu N@psselas) hRd %smesem @nfibodyN dA F7 ¢ Irab | Iy stdfs) *?mne gbove-
e above- nent | oned buffer cont

. ove
30 Tfefagoae@ baﬁfsr SORBMDE J9b Y OXErNERt 45 R T Bt e%ng of the
f or HiiMabshwas detectedf bye rusm\g/as i’blétg'lyﬂzhéﬂ \bﬁhl}ﬁmﬁa‘h 1¢GEeP)mersham,

t he a odi es ng the.s
L o RRRHD0 2 e Cebsendiiet, JTOBAL G 15 e ORrpEantibodies the
[ 00&85¢spendig bidtenylatekingemaus80aritd gemlIfG. After 1h incubation, the

SUSRELS e WiLﬂéa (3t Hﬁleﬁeh th RAS %ﬂo@-@ﬁ%\g g@(’fe hada o0 ml of

1 fied
traﬁ%ﬂéé‘ﬂéﬂ’r%‘opﬂl’létedBErWélldF% empex vidimergharm SREN&ORI), diluted

filhe60Rph Qﬁ@ﬁleﬁg&ﬁe@' B\Hfed 2 Rtainihs 0119 BEK s laH8Ed erajOeﬁm The

WO 20 5/100 P /03 6 bl ocki ng

| mc WL PEIF S MFBHL NS MAEPEeNsyos HSERE g Brfontaining

t hr ABGS (2]25 azbmt-dle(melﬁylthtlﬁhﬂﬂ@S sulfohate! BeehirgRr,t Mannheim)

OB ARl R A 0 0

and03d0 NaoAeatat0.05 Md H2PQd3 (ilTttesreadionO@b 8 6jppeth @fter around 10 min
; . e .

2T 3 0 CRIEB PO AR o

vvltﬁmECBO values in the range of 0.01 to 0.08 g/m,
preferably in the range of 0.01 to 0.04 g/m, whereas

hﬁgﬁﬁg i \ﬁ/}?gslcj% gqﬂe EFeLsfgl : H gnmgs%r?- -’transfectants, after
pr eﬂﬁadhhg( tinb oalls VLD cell- dissodrhi\ﬁlbs&&?om&ﬁgrhh olBsd4), were seeded
sel ec 10 f

L-s é’l %{éﬁn%e otrfrgpeelw%clﬁgﬁ? (gggxf]hcro ﬁ% Nur&c 5?7(@32 élg]usted to
ELI B, OOOPIEHQ/WGH and sultivatet) 10 0&pacivs nm@ha bverdight aE37°@r(ghedium
L- S qﬁt@ﬂdfr%éc%ttﬁrl‘jﬁEﬁ/pQVﬁ)% *%@%el bnaM @%Ylﬁla?n Mﬁ+t1%n1c1lhn

a concentration o 00 The sel ect Vit

var l%@n‘tﬂgn{/ét;&mfﬂ%a’ 1"8@&9&@1,@e¢rawefer Boslciia tnsiestiants: SIAM F-

t hat2 of 10%6F¢83r+emthFuNhﬁnQ{é2+(I%ngmma M0 UARI FStrepitdifycin 100

U1 ¥t % BB 500 & ERNeP R oR s Satel pfthe media

Hu Matskblockihg theowels erithatrdshudfer ( t50ampl Na€l, @ mNidiadllaymM 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%
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.

[0018S5] 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
wells of 96 well polystyrene filter plates (Corning 3510). Using the filter plates



Materials and Methods: [00187] To address the effect
of the P-selectin anti bodies on the recruitment of 20

woheoskioewees to sites of vessel wall injury andCpiERR@®be03581
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thronbi, a human bl ood flow system which allows the
measur enent of the interactio$6-of human | eukocytes

with human platelets at different shear rates was used
essentially as described (Kirchhofer et al., Blood

89: tiadkirgl @e¥ jicubatiprasqiaticrs| wire pempredoey filietingtheny threugh the
humag (a0 bethe praes, %@Me%%ﬂh&%@o@@&l%%i&lﬂir t\‘SQheﬂ d?,fn P- and

heal t hy dongr wa fused a_col ggn surf
si mh-sflectig-GHQ E:rAéGOHEfﬂ]MéB HADS etiedﬁéi@ and 300,19 were used.
Col | agen-coated coverslips were prepared as descri bed
(Kirchhofer et al., Blood 89:1270 (1997)). They were

po§ Boned in three paral l el plate perfusion chanbers.
Tm0a86]o'\ﬁhd: hetivehsusfahe ihvenfion iWdre hgghly sdheetive vaEesand L-selectin.

( 65{%e?%gug§ Q(é §)se J:t II gﬁ-{%ﬂ&ﬂb q\}l 500\Q§ue9$n B EH%ée(é}'r(‘) (}11 to 0.08

S were use was per USE

30 ow/imhgeeferabln ledhe mmf PH4 tgﬂ 04 ugomb tvehereap theoBC3Q values on

OL nL%ﬁAé&nB -H0° rkell\élisandc QnJereehh 260, lw {vadi %1eg§fllcaﬁo%l S0 pg/mi,

tioned st erfuysion
| m@dﬁfg{aﬂvbm dpo asgar Hg&% gt hagchigheshidlsstivipivith griglectivity
sepFiabt RY B-hmdbLaeldctimbd mdrbriagn t4lm|0n@>$d i thiPcélbbised ELISA.

Iplngtl;béllr r&’t% é"gﬁé&%}’g{q? fasl b% r%gﬂ 29 i? and, aieg{c)é Y& fectants above

rmnd;last;lmleslevehit uphte @ aomcentmtion toiclOP MOMR0Db¢ s€lectity of the Fc

PCT/\%P 2 Y6 ?F%illd I'ézvf’%lf%\'iﬂ/[?b ! 0§85 ¢4 RBat of the parent
mita reépective reference antibodi es or

hunﬁiﬂMQ@O%&fdgﬂgeh as controls) were administered at

di fferent concentrations and the bl ood-inhibitor

m xt ur epf (90 ifiibR68%cLiviey HEP-SUS! R hritibddRS in £ AlllyHuM 20

the colTagen-coated coverstips. After a 5.5 mnute

perfusion period, PBS i dlepdfdow sistemt hr ough t he

per fusion chamber wi t hout |nterrupt| ng the flow for 3

m n Effeéf ¢fdt-sedecbini iiMabx @ leukedyteadifesibh oo phateletraomeayer

were fixed with 3% paraformal dehyde in PBS at Inml/mn

for pMarbrits akd dethdrs: coverslips were renoved fromthe

chanbers, fixed again for 1 h in 3% paraf or mal dehyde

i [001’8& Ttatadére@s d’&ﬂeﬁécorcﬁdhérp RIB&tiA. A13%oslidi armtlee rateuitment of

;I':]) e‘fv ?ﬁt Clo'sitEs nt@se[ wglfl f%gr}J an lr(ﬁgt)éfe?ﬁlr%%ﬂ)?r 4 MndPblood flow

nDno ayer,
cov ewstd:m pehigke alows ﬂm measurpnentDyf ﬂm@te@mtml oft hwman leukocytes

( DaqgP Gﬁxmqﬂﬁ@emaﬁddlpgfgﬁgmr rites VB qisealees%n& §Kdescribed

Ger many (M2 D In

Res &irebhiq fefcety ) Anclosd 851240 &b%@ﬂnlﬁea Ph’é‘nﬁ]uﬁlﬁ r pgfusion device

| eulp@eshewhale sdd arathh ?ProrrSU@en dﬂt@&ﬂﬂfaﬁ&e@f d)temtheﬁithy donor was

perpeﬂtlnlil ular to VY .m apatr.t ‘gmth 1 wall.

begiPh ??a o¥erthé© a&?Br%‘If aﬁe SKP“ ating, a1, njured yessel wa

and Col¢en-ddatedacavarships whrecprepdred 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
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 pmol/lamifiban) is added to prevent

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



nunber of | eukocytes was counted conprised 3.1 mm® and
2.1 mm2, respectively. Results: [00188] The

WwOReeseloemki n HuMabs i nhi bited the adhesi on of IPeukPeysSEE3581
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to the platelet nonolayer in a

concentration-dependent manne7.- At a shear rate of

65/s and a 20 concentration of 10 g/m the HuMabs

i nhi bited the adhesi on of | eukocytes by 60 - 99 %

pr ebdeal yntiodi& (the HeMabsitbirtaotsy resptdive mfer¢rive antibodies or
Nggﬁya\f’ﬁgGmﬁﬁ Ig@i QP%H%‘E? witke aﬁmtf'sjt&p@ bt @ﬁ@&ﬁt ERMcEntrations

cl oser e ar erla sl tuation
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a Slﬂ?ea"cona?geﬁ c‘%fiteas&/v&shpﬁ AffinRes 5 Ghinde Qeifidon perlod PBS is
| eukocyt han . at .65/s, When conpa

Fo. Pariys thrugh wﬁ? nerﬁﬁéow%ea@&f WIBORLIRLEREUPLRE .t%%g?%gor 3 min.
t henfieada s brief ahterfuptibht of yflewt ithe tchamberst herexfixddv avith 3%

P < PHLAIETRE iy 55, 35 gqiﬂr I 62 i YD R 2o By were
i nh mnomdyframtthe chamlpgrs, again &m lsh 123 SQ/dwrpfarrenldehyde in PBS
ant hfq f8dNGodel BhFB$ D, osbﬁe%aas%&e VRS ¢ e{m aetgg‘ﬁg niffber of

he ex VI VO per usi on C
the@k@@ftaﬁtqdhqu@s tq the platglet yonolayespfisy glrd#rmg ghe covershps were

| euk@medesvith mﬂﬂo@alclaugaan&h O@hde EBEmﬁ% q&lcP aﬁlel' Qeibelded in
| a ce

Hu s on.le adhe t.o endoth
ek lasn (M Rk SHERAR Do A PG S0V ESTHRE. (MOID, Imaging
ant Resdafdhal’ﬂta)t wisyugdttenddtaining thdruitbacbfleukocytdsMathsring to a

nggténfl? ez?rrea C%ng el oer}ﬁen&dcuq Poomes' g@gg}%ﬁia‘%ﬂ Tt from the
PCTbEg?ﬂ@mS/OG d%@yershﬁaﬁtwhewatemf\ﬂ&{ sondeX8@stthe rieajon which the

|
e AT S SR 08 Gy S R o, sy

unbi lical cords were isolated by digestion with
gidshpgenase Type Il (Roche Switzerl and) according to

IDBLABTCH -+l it hise Cb A5 B Bkt to the platele

coahmholdyssitea cuhdentratibh-dspendent nndhmnAtQQsh@Mﬁ@e of 65/s and a

?Ie? <on CFE?IBHRIIP ¥810 C,%VR{? d}ferﬁq%%g? mhr#]te%%{g S e n%@t 1gk%ccytes by 60
Auck| n 89, , pr@felahhg 78199s¥or dieecimpihiitery @‘fmt oof the dhubdably was more
hg"gl'dr{ouhcecgbtulth@rﬂlg}ﬁr @ﬁ@a‘?(f?be d‘f%wsa(m&er t@»O(hU/amenal situation) as

wt
(S éégarértﬁgﬁwenw gt rweer%f @%SW% @6ﬁf5hsaerrr@§ﬁ of 280/s the

(apRufber 8f ddhetityg JgukoRRes RASTOWe than at 65/s. When comparing the Fc
netetraa

trypsin/ et ndla ti,c

Lo ot e CBRLRE pfrenHibestnaRephAEHma: inhibiory activity

covar shé ps viepperdusidd Chodbe-CGs/ donenssiated) forpelMabu@d2y and its

conk it 151 5L 61 (S5 PBRTEN oo by of

daymutartieys therparentiantibade fpunidiin the imyitrg assays was not observed in
the ex vivo perfusion chamber which may be due to the saturation of the Fcy

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



IL-4 (R&D Systens) 24 h before starting the perfusion
and with 10-4 M histam ne 15 (Fl uka, Germany) 5-10 mn
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wi th HUVECs at passage 1. The coverslips with
confl uent nonol ayers of stimfi-ated HUVECs were
positioned into the parallel plate perfusion chanbers

as descri bed above. Simlar to the perfusion
expéeti #enins whide epdethelidd oaells weno|ceated| end thesceverslips. Human

fr Ofﬁhhﬁﬁkdl wmdaﬂ@ﬂfehamn@mnvm tﬁmﬁmﬁm&%r wfaywe s88ted by
bIo d 20 was. a |coa ated w ath i n inhibitor
egBop Wit iloﬁjl il &l&qgé\l é&ntﬁr aﬁ1 aggoxdingto the method

con@é Pdffesdtial) r199$>’(lee ald il ﬁﬁxhbﬁ) &rHeY befd astivatédViab®s gelatine-
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gé cléﬁﬁd d(]) }I%Eﬁnl §r ﬁlﬁ] Gég AR aa nd$! ®mmol/l L-

65/ e per ’usi on

was 8 qﬁgmmer ﬁe‘epo@ﬁusldmw \Mi) UﬁmpwarmﬁélgHWE@ SWHgt‘ml Be growth
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ant !I §¥stém CZ'Z W@e‘foﬂe%ﬁ?hﬁgt}}gge%ﬁgﬁggg w}i'ﬁ‘n' 1% ¥ histamine
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ka,R§§€a@ Ril0, mimgpEor tsAhe pesBisioe | Eachyexperiment was

%OU Eﬁéﬁﬁéﬂ Wwith HWVECE‘%?JS ) syl 'Fhe% &v@rsﬁ?kﬁfth cohﬂuérﬁ'ﬂl‘i’anolayers
eSs U e SIlI atlion o

i ¢ A iRl I BESlyers Pastoned o pRCRaFleh s BRagshambers
I N ahdeseribedeariven Sirhild?-ts eheepdrisicanapetimeat e siribed @bove, whole

di ff)f 03 s %‘Q\ﬁﬁ fr% \leg’l q%/n% OﬁO \F:eng/ gs%%?ﬁ&grﬁl the blood

- 59°1°QUKGEYt es Wit h

eoswnspmtiCQ)lgld@inét i t |anghtdmblnpméublt¢n Rp- |6616t2f1@n(1@ilM) and
adh t) 1&91b5€é%1 K@ﬁ*y H@ﬁren?@@n st tl‘i«ﬂe sél@é‘tﬁﬂdt%dles (HuMabs,
i nhfbited the adhesi on of tota | 'eukocy

popmu;ﬁfit&ﬁ GWCYB\G rg@r%cgpnt@gglﬁqﬁ or hympan [gGl Qx}qelgG4 as controls for

I N RhinGayt ﬁﬂ%ﬂ 16l thy p‘éf'fuhbﬁ olvér thardcaited wadothélial cells. The blood
ffer r om t

si gpi fi cant of
mon T At st PR, hsheg gets Wl a2t P time 5.5 min.
demaftet navashinglpéfied efitl alin ekitle @BSomhd FHUMEES evidnthe adhering

| UKoYL fe WJ% YiQ&?wltE % E:fa?&r L OAA R PEYE GRdLSthTUSe flow
Teg Paraformatdehyle 1ot Zindn Gider the Lk

pronoun nonuct ear |
ant eqntiiens 4§C¢Q§¢rd?qtig Then ﬁhﬁecovmﬁéns were rqrurmv@dt thh ghambers,

adhﬁﬁﬂn@ﬁe&f]n We%‘ ﬁk!ﬁ%étf%? 1(H, Rl uebed iPMBS-®8bo sodium azide. For
eosi norﬁn | s) 0- 99 Ql
morphometric ana ysis, the leukocytes were stained with a mouse antibody

against the leukocyte 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:
[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



10 nonocytes by 50-88 % and | ynphocytes by 5-40 %
The respective decrease in the absol ute nunbers of
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given for Ig&4vl in Fig. 6. Potential of P-selectin
HuMabs to activate conpl enent5%ystem C q and C3c
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lysis of cell nenbranes. [00193] In principle, the
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appl i ed. hﬁ%} Cal.cul atl ons conc n| ng EC5Q val ues
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[00194]) 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 C1q very weakly, was used. Human IgG1 (Sigma, 2 ug/ml
stock) was incorporated as positive control. For the detection of Clq, a rabbit
antibody directed against Clq (Dako) and a swine anti-rabbit IgG antibody,

conjugated with horseradish peroxidase (Sigma) were used. For the detection of



i ndi cated by a Bmax val ue of 0.222 at OD405. However,
all three Fc-variants tested (1g&4vl, 1gdvl, 1gdv2)
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Bmax val ues of 0.132, 0.119, and 0.132, respectively
(Table 3). Inline wwth the-&g¢g binding capacities,
C3 deposition to HuMab 002 (hybridoma- and 15
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part o f this antibody is nodified according to the

|nvqg%EEF WO 2005/ 100402 PCT/ EP2005/ 003581 -61 TABLE
3 d q SA C3 ELI SA Bnmax (0OD405 background Bmax

@ PROJAY G0Nskcofin 9) HQ:/ 1mrént1(o%£§5a)bl@£o gigd%m éfﬁaently as

002 (h
| gcAD 1cetei§>5//b%€%ﬂah(lqsy Q ?Aé leg/qggng 13158 Hgé@ \,azxdoBms’z (0D405>
0. 13§lueg@tlvbl9t8ﬁ)gﬂd 071 Bfs tlﬁélh)zbl@dczlrﬂlﬂr a‘tht?a]nsgehﬁ% -8erd#2d material,
0] n a Sel eC S 0
e dESF O Th dr Pttt peatks A Mmie 1851 dibReEfhg Cla. s
ef f dndsatmd dyme dinxtxechliey of 0222 @t @ﬂ)tﬁﬁs H(mreverf faticthoee Fc-variants
1, , i
C e gst«acgg@@n@ﬂ ggélﬂy 'i’%d; R@Eﬂ g rt}l%er %@?%lgﬁ{ogﬂg% g%‘, ¥E&hown by
c 0 nthaﬂO%Bmab selnessofiOd 3R s R19exp<il 8432rgspettivelyt (iablede) Indine with

fronmhburR b ughs S -
Vat g}rllga Rf\bd éﬁ’ﬂgj cX)?a%tﬁE L6019 g@!ﬁggﬁ‘%@ %M%GOQ (hybridoma- and

t r afEnstectomtasd ?ﬂveg} egéﬂuyrqu o‘Pataé'd %?t’fbééi’ GPneeBtpEoRe dgpendent
i nc lﬂ%ﬁr&(ﬂ andi E(EBO&%IUebﬁuiigedi bet&\i&én bJ7nﬂg/ﬁQ afll sanlg/bﬂ) dMowever, all

t d. t h FIT
G B ARy s bk TR infiis £ dehmiten FnordtiiL Ry ODdos
I gGH-i(lab\)aQues of 0.104, 0.156 and 0.133, respectively (Table 3).

[00197] As HuMab 002 interacts with complement components, this antibody has
the intrinsic potential to induce CDC in vivo. Therefore, the Fc part o f this

antibody is modified according to the invention.



(BD/ Phar m ngen). HuMab 002 (transient transfectona-
and/ or hybridoma- derived material, and nutant

wovarsilams) wase tested at a concentration of BCG/ERR005/003581
(I1'A1. 6 transfectants) or 10 pg/m (effector cells).
Absence of primary antibody ofl- human |1 g& (10 pg/m)
was used as negative control. To detect FcyRl

- ' . B
anti - hunan CD64 ( BD/ Phar ni nqenIY was _used. In

experi ment s USI ng NKC3qELIS%ri ched pe |pher aC3IEILb53°d

rorontectear etH-s—NK—eoeH-s—were—igent+f+edbyrdoubte
St ai ni ng usi hGMRE(ORMEP dd sokgreundt i ﬂmm(@ 4056 background
BDY Phar mi ngenz)t IOC&gauﬂl)I dcyt(©@D405) mpnacm ﬁgm&pr e (0OD405)

Adaont 1 f K QL Qs oy ~f 4 o200

UCIILI T | CU uaacu UII FQ\J DI PTUTT | N LU ]_UULUU
HaMab @R |'s| 11AL. 6-FcyRl transfecfant and freshly
Gubeidemadf f pct 0P-988I | s \wer e0.07hcubat ed ##Th 0.098
Tt bodi es. Bl nol ) Nt body was [detected WTh
Hlgrdvl abel ed| W0 9082/ 104402 PCT/ EP2005/ Gbida1 | 62

h-a- hul gG F( ab) AKO){, or FITC-I| abel -a- hul gG
i Ko 368 Fahsi o

F (BD Phar ni nqen) [00201] Hulvab apsi ent

L fogishectomar, hyhepdonyg derived- and myggst  variant

eri nl)gmne tested at la concentration of 1 pg in
I HeMdbAID26- FcyRI 5 trarsfectant bi ndi ng assay. | The
{tAhsnt) I d typeogell s ere used as|a negetli ve

r\htrn| > ceant r Al far. FevRI avne noQl AN

CUOTTOU T UT LER® 4 1 \J‘yl“ CI\PI CoOorrVuUll
MMuCD64 H TC 0822 Pharni ngen) was udkiB2 [ 00202]
uiveb—002 (transient—transfectoma-, hybridoma derived-

and nmutant variant material) was tested at a
concent r at | Potential b Ppaleotin HuMdis tebimlctodicy ekptors O
bi ndi ng assays. Transient transfectoma material was

N[B0198)sigEdantibodp elegeratent ogiptoxidityrufecty aas seediatédyBh FEYL Beceptors
pg/ r(r)in)ebffé’agl k‘,’aﬁd&%ﬁlng orf%?ﬁt {l?\: a- a%rc!ltt;e?lsfec{br@el %iﬁr?\tedq-%ﬁ[ab 002 as

cel | assa e exce
5 gr amellozsythe hutagt Mglaa%s ayd cp@@@loaqnbmﬁcﬂs doficaB xpeessing effector

enr iQi\eorh Hunidh lﬁ&kci v%as%ftudIGd RﬁFhﬁshﬁﬂ g{.ion kit (Dynal
Bi ot ech ASA, Gsl o, Norway) re identified

by m a- huCD56-FI TC 15 st a| ning. [00204] PBMCs
(PRtdriabeind médhe@d nononucl ear cells) were obtai ned

 OOTRA55 Bt AT watodius o dreob R SREH BBy 67 g Thcubated
( gymii_hf z_Bltd!iod[Eb adAinding @f ahblvmbzy\?as dﬂDﬂ‘cmiwal‘h FHECdabeled rabbit-
e .
10 | S PRRERSB (PO EOF LA S B
and (BRétharmirgenbakladlabn Oﬁ%cf/nss@elpir @rraméctomezml}’or hybridoma-

Fr egbliVed matefihE dn@ bl REAtVariaRls) aVitefted AEYBEARHIWMISN of 1 pg/ml
anti bodi es, and bsndln

(IIAT.6 transfectants) or 10 gg/ml (effector cells). Absence of primary antibody or
human IgG4 (10 pg/ml) was used as negative control. To detect FcyRI expression
15 on IIAL.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.

20 [00200] IIA1.6 cells, IIA1.6-FcyRI transfectant and freshly isolated effector cells were
incubated with antibodies. Binding of antibody was detected with FITC-labeled



anti body was detected with FI TC-| abel ed
rabbit-anti-human 1gG F(ab)2 (DAKO, or FITC | abel ed

wo e@ishba40ant i - human |1 gG F(ab) 2 (BD/ Phar m ngen) PCHEREI05/003581

10

15

20

25

30

002 (transient transfectoma- and/or hybridoma-derived
material, and nutant 25 variafs) were tested at a
concentratl on of 10 g/m . Absence of primary antibody

oo FeRIS GRAKTom Wnc TRy R RRIES  Fab)

i sol(BDVPlnarkdifigen) | t enyi Bi otec, USA). In experinents

using NK cell-enriched peripheral bl ood nononucl ear

cells, NK cells were identified by double staining

u[@ﬂﬁ@;llﬁaumbeD% (trengentatransféntorna-, Giyp6idgMa derived- and mutant
D, B2 naee0 waf? @&H& QPXtc%ﬁcémﬁn rb"f‘clyb %leYﬁftﬁe fie [IA].6-FoyRI

|so ated accor

(e. dran ﬁfeeyb@dil%ﬁsa@x éﬁhekllﬁlémld éYRﬁ cel gé@rw&ﬂeys a negative
Ga@yhesyt AS aNQoARHIOTYE Byl & Hsuiorf | Ao bRSTIEIONTC (BD/
FSC/ ofl | e. %) 2005/ 100402 PCT/ EP2005/ 003581

-63F Pfég gf’%)w‘tsd’é 6) HuMab 002 according to the

invention was able to bind to FcR as i ndicated by

CHPAAG it B0 A, o TRIBGIDES FARAeC T Ly

had vamans| matetigl) Imsttestede at agQufenyration mf i@ Wgmiin ¢b¢ Eﬁfecsor cell
( Tall 1 asshys. ’f'ﬁ%l@htot?answéw \Aﬁgg‘:rﬁpﬂ%ﬂn(ﬁf&été‘d #i'thk ¥rdrilocyte

granu Qcytes and m)nocy es, ereas the mutant

var biiing asandeGhil Hivg(ghl) e usedoasronseativeecansrol im alk gffector cell
of BiddiRg yss@ﬂatwlmw eRlepfiiBithe@Rrhul atel bisdiag hgaly. by

per cent ages of cell glndlng anti body in Tables 5 and

6. This indicates that the nutant variants lost the
clap2a3)twhole bloddmas tenvichdd for RNKrcellf fising an NkElisalatidiOkit (Dynal
10020¢ U fi t

o R%I clﬂsﬁg'ﬁ't F%o iy %rw%?f §k éeﬁ ?\{é#s I}’%ehggfcl B m"& ﬁaﬂcnss FITC
i ndstemingit i body dependent ceI I -medi ated cyt ot OXI city

in vivo. Inactivation of the interaction with FcR as
performed for the Fc-variants according tq

RO TEMG bneeiberel Aisod mamogiclet Fell] Vs obiine fFomashete blood
4 Agtinp eyl Prodedlite Ridestribed (1ebdlre@kdlenblosyd wigh the NK isolation

A L e e v

I gGES!C,{SSG. f6file.Granulocytes were isolated from whole blood using FACS lysis
buffer and identified based on FSC/SSC profile.

[00205] 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
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
(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.



lg@vl 0.12 [1gG3@v2 0.00 WO 2005/ 100402
PCT/ EP2005/ 003581 -64 TABLE 5 Anti body Mnocyte

woO biosdoaagz (% nonocyt es bi ndi ng anti body) No aptT/BPmYs/003581

10

8.5 HuMab 002 (hybridoma) 38.4 HuMab 002 (transient)
31.3 Hurman 1g&4 9.4 |1g&Avl-6%-5 I1gdvl 12.3 1gdv2
14.0 TABLE 6 Anti body G anul ocyte binding (%

98 socytes binding anti body) No antibody 1.2 HuMab
Ogg]{iybrldomﬂ) 63.6 1g&xvl 1.6 1gA@vl 2.1 1gdv2

2 @2 Wb]mgor'agg &had Qﬁ/egﬁ)ghr’@gs abl@gb ané' thR]as indicated
ntlbd b|nd|ri to P-selectl not k‘

con‘ﬁ? tngftacarfmu QIVEES, mé’Bﬂ?Yé‘?srﬁn K cells. 6Hrt feGéiCr‘(ﬂé'GntS tested

f r oniIgEEn[gB livliand pbzu liad:ﬂﬂﬁpl@t‘é@flbs't@ﬂe tapatibado bisdtdINK cells

ST T A e D

D270nondes, wBdi@as KB2Mutdd 3ariams 3howedt bordim3 B9elorcomiparable to

an aa%gérgg%pghaw Q@@%lhﬁﬁﬁn Igéﬂ dﬁhﬁﬁ%t@% %;@E)Aeﬁt&ges of cells

repl ace epl

cel Ibinding aptkedyomy Eatde Ac%zsm lmtesnsm theapawnt vaiants lost
An &H&talﬁc oeiﬁtér&tmlmcm&m@wéml e from hybridoma

cell line DSM 10 ACC2640, DSM ACC2641 or DSM ACC2642

[00207] As HuMab 002 can efficiently interact with FcR, this antibody has the
intrinsic potential to induce antibody dependent cell-mediated cytotoxicity in
vivo. Inactivation of the interaction with FcR as performed for the Fc-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
IgG4vl 0.06
IgGlvl 0.12
IgGlv2 0.00
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15 conposition. 19. Method for the treatnent of a

patient in need of therapy, characterized by
woaadiFiinieteri ng to the patient a therapeuti cal PgT/EP2005/003581

ef fective amount of an anti body which binds

P-sel ectin, contains an Fc pa6i- derived from human

origin and does not bind conplenent factor dq. 20

20. The use of an anti bodyd@%wsnbi nds P-sel ectin,

contains an Fc part derive human origin and

does not bind conplenent factor g for theralo

The ude wattibedy dnndihgdg Rurlestinhnat birding: ke compl ement factor Clgq,

conta n i

Joos %@a@&%& ?rpxlft &éﬁ(r Qm ﬁJxH@ BHQ?B ‘?.ﬁl i9'cRardfirized in that

emsn ac or

pr epasaid aptibedy ia aneuitibade nf héman t8hbc1=p9s dghlil containing @t least one

t t
s oo il 28 DHLSO S5 ropsd ROOIRIE ooy e o o

of PAGRnamtibeily of higBan Jibslasnlgbidtwhemein$22& saepleesd by P and 1235

herei {d replaced by E.
2. Hybridoma cell line DSM ACC2640, DSM ACC2641 or DSM ACC2642.

3. An anti-P selectin ahtibody 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. A host 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.
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Method for the treatment of a patient in need of therapy, characterized by
administering to the patient a therapeutically effective amount of an antibody

according to claim 1, 3 or 4.
The use of an antibody as defined in claims 1, 3 or 4 for therapy.

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.
The use of claim 14 for the treatment of PAOD or CLI.

Kit comprising an antibody molecule of claim 1, 3 or 4, a nucleic acid molecule

of claim 5, a vector of claim 6 or a host cell of claim 7.

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 Clgq.

The composition of claim 17, which is a pharmaceutical or a diagnostic

composition.

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.

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.

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

inflammatory and thrombotic disorders.
The use of claim 21 for the treatment of PAOD and CLI.

The invention as described herein.



