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Antibodies, Phage Display, and Tissue Targeting

[02] Tissue-selective targeting of therapeutic agents is an emerging discipline in
the pharmaceutical industry. New cancer treatments based on targeting have been
designed to increase the specificity and potency of the treatment while reducing toxicity,

) thereby enhancing overall efficacy. Mouse monoclonal antibodies (MAbs) to tumor-
associated antigens have been employed in an attempt to target toxin, radionucleotide, and
chemotherapeutic conjugates to tumors. In addition, differentiation antigens, such as
CD19, CD20, CD22, and CD?25, have been exploited as cancer specific targets in treating

hematopoietic malignancies.

[03] Although extensively studied, this approach has several limitations. One
limitation is the difficulty of isolating appropriate MAbs that display selective binding. A
second limitation is the need for high antibody immunogenicity as a prerequisite for
successful antibody 1solation. A third limitation is that the final product has non-human
sequences, which induce immune responses; e.g., when a mouse MAD is given to a

human, a human anti-mouse antibody (HAMA) response will be generated. The HAMA
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producing malignant progeny cells.

[05] Phage libraries have been used to select random single chain variant

fragments (scFvs) that bind to isolated, pre-determined target proteins, such as antibodies,
hormones, and receptors. The use of antibody display libraries in general, and phage scFv
libraries in particular, facilitates an alternative means of discovering unique molecules for

targeting specific, yet unrecognized and undetermined, cell surface moieties.

[06] Leukemia, lymphoma, and myeloma are cancers that originate in the bone
marrow and lymphatic tissues and are involved in uncontrolled growth of cells. Acute
lymphoblastic leukemia (ALL) is a heterogeneous disease that is defined by specific
clinical and immunological characteristics. Like other forms of ALL, the definitive cause
of most cases of B cell ALL (B-ALL) is not known; although, in many cases, the disease
results from acquired genetic alterations in the DNA of a single cell, causing abnormalities
and continuous multiplication. Prognosis for patients afflicted with B-ALL is significantly
worse than for patients with other leukemias, both in children and in adults. Chronic

lymphocytic leukemia (CLL), one example of which is B cell CLL (B-CLL), is a slowly
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factor receptor. In addition, a chimeric antibody against CD20, which causes rapid

depletion of peripheral B cells, including those associated with lymphoma, was recently
) approved by the FDA (US Patent No. 5,843,439). The binding of this antibody to target
cells results in complement-dependent lysis. This product has recently been approved and

is currently being used in the clinic to treat low-grade B cell non-Hodgkin's lymphoma.

[08] Several other humanized and chimeric antibodies are under development or
are in clinical trials. For example, a humanized immunoglobulin (Ig) that specifically
reacts with CD33 antigen, expressed both on normal myeloid cells as well as on most
types of myeloid leukemic cells, was conjugated to the anti-cancer drug calicheamicin,
CMA-676 (Sievers et al., Blood Supp. 308: 504a (1997)). This conjugate, known as the
drug MYLOTARGR®), has recently received FDA approval (Caron et al., Cancer Supp. 73:
1049-56 (1994)). In light of its cytolytic activity, an additional anti-CD33 antibody

(HumM195), currently in clinical trials, was conjugated to several cytotoxic agents,
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technology. This scFv, which was converted into a fully human IgGG4 capable of
competing with the binding of TGFB2 (Thompson et al., J. fmmunol. Meth. 227: 17-29

(1999)), has strong anti-proliferative activity. Phage display technology, as known to one
skilled in the art, is more specifically described in the following publications: Smith,
Science 228: 1315 (1985); Scott et al., Science 249: 386-90 (1990); Cwirla et al., PNAS
87: 6378-82 (1990); Devlin et al., Science 249: 404-06 (1990); Griffiths et al., EMBO J.
13(14): 3245-60 (1994); Bass ¢t al., Proteins 8: 309-14 (1990); McCafferty et al., Nature
348: 552-54 (1990); Nissim et al., EMBO J. 13: 692-98 (1994); U.S. Patent Nos.
5,427,908, 5,432,018, 5,223,409 and 5,403,484, lib.

Ligand for Isolated scFv Antibody Moelecules

-t

[11] Platelets, fibrinogen, GPIb, selectins, and PSGL-1 (P-Selectin Glycoprotein
Ligand-1) each play an important role in several pathogenic conditions or disease states, g
such as abnormal or pathogenic inflammation, abnormal or pathogenic immune reactions,

autoimmune reactions, metastasis, abnormal or pathogenic adhesion, thrombosis and/or
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Res. 79: beshepnrqppyed)). \Wien netastatic cancer cells enter the bl ood
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of megakaryocytes. Platelets play an important role in hemostasis. Upon vascular injury,

platelets adhere to damaged tissue surfaces and attach to one another (cohesion). This
sequence of events occurs rapidly, forming a structureless mass (commonly called a
platelet plug or thrombus) at the site of vascular injury. The cohesion phenomenon, also
known as aggregation, may be imtiated in vitro by a variety of substances, or agonists,
such as collagen, adenosine-diphosphate (ADP), epinephrine, serotonin, and ristocetin.

) Aggregation is one of the numerous in vitro tests performed as a measure of platelet

function.

Importance of Platelets in Metastasis

[14] Tumor metastasis is perhaps the most important factor limiting the survival
of cancer patients. Accumulated data indicate that the ability of tumor cells to interact
with host platelets represents one of the indispensable determinants of metastasis
(Oleksowicz, Thrombosis Res. 79: 261-74 (1995)). When metastatic cancer cells enter the
blood stream, multicellular complexes composed of platelets and leukocytes coating the

tumor cells are formed. These complexes, which may be referred to as microemboli, aid
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known as CD4 Thi s receptor nediates adhesion (initial attachnent) of
platelets to the bl ood vessel wall at sites of injury by binding von
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surface membrane of HEL cells that is closely related to GPIb and corresponds to an

incompletely or abnormally O-glycosylated GPIba subunit (Kieffer et al., J. Biol. Chem.
261(34): 15854-62 (1986)).

GPIb Complex

[17] Each step in the process of hemostasis requires the presence of receptors on
the platelet surface. One receptor that is important in hemostasis is the glycoprotein Ib-IX
complex (also known as CD42). This receptor mediates adhesion (initial attachment) of
platelets to the blood vessel wall at sites of injury by binding von Willebrand factor (VWF)
in the subendothelium. It also has crucial roles in two other platelet functions important in
hemostasis: (a) aggregation of platelets induced by high shear in regions of arterial

stenosis and (b) platelet activation induced by low concentrations of thrombin.

[18] The GPIb-IX complex is one of the major components of the outer surface
of the platelet plasma membrane. This complex comprises three membrane-spanning

polypeptides — a disulfide-linked 130 kDa a-chain and 25 kDa B-chain of GPIb and a

-



WD 2001/ 003166 PCTI US2003/ 020602 noncoval ently associ ated GPI X &‘I 2 kDa).

of the subunits are presented in equinolar anounts on the pl & E@RUﬁBﬁﬁf’&?\e
for efficient ceI | -surface expression and function of

i ndi cati ng WR3YHIPYPRr assenbly of the three subunits |%gaﬁ@g@pﬁ@?ots
required for full expression on the plasma nenbrane. The a-chain of GPlIb
consi sts of di st.i nct | o N-te m nal
pepti de dBﬂ%ﬁoﬁl‘l %ﬁsﬂ?lﬁtﬁﬁ q@#&@ﬁkﬁaﬁcﬁﬂpﬁg bgé‘é{@ﬁe?g?ﬁgﬁ%m@ﬂém% Hed

f I anki ng &%8&&%@ 68 e 1Atk nfdhithiné B} ¥EieRxt AR eRpreldich ARCRAGHoncaPept i de
domai n; and (3) a nmenbrane-associated C- termnal region that contains the

di sul fi deChdzggmples, Gﬂﬂmngﬂ@tm@mmmbbfrﬁ thgdueecspbunitsistd ccaepjeetces. 1191
Several |ines dence.i ndi that the v and t hr bi n donmai n
of the cprRse fog il EXPESITIEN {18 Pl BT AnY o bPo BARS I A P ox | ot ol v
300 am ”%ﬁ‘&é@i n?cts uﬁﬂh&ﬁm&t@rmé‘gﬁbﬁfmﬁaﬂeﬁﬁmaﬁﬁ ephidERBmRlAlRl BingP! b- 1 X

conplex is rane recep nmedi ati ng both platelet function and

reacti vi t}aucmefmgmepeat)seqmbncaslahéﬁlgmtt)bmdadaﬂaitkmgr'a&quéfdéehﬁm:lghbfl | ows
platelets

e to danmaged bl ood .yessel.s. ther bi ndi ng of, YVWF to
G ba. ol SEDPRURELIYRIGHD %teslwatepts‘?ﬂe 3%%&\1@@ pASRRrER pRsOStRiRE S act i on
of a cyt opl S fecf® ol i pase A2.
Mor eover, GPlDb ont a?{tbso(ﬁfaaulal ﬁaDHﬁ ni ty % ?F}%&@éﬁgﬁ glreﬂg)rﬁ%roﬁbl n, which

facili tat e;%top]pkmicesle@ﬁemest.l vat | on by an as-yet poorly defined mechanism [201
The N-term nal gl obul ar domain of GPlba contains a cluster of negatively

charged anj no acids, Several lines of Vld nc that jn . transfected
CHO cel | sﬁsﬁxpresm RGeS lines of g9 cé)%n ﬁta‘tq’g# %P 't"ﬁgmtvhree

tyrosi ne GERhAURIEGPIAIY ompieR rtdde {larE¥on2hbo Wi ooy - 279)
undergo sultfation. Protein Sul fartlonnl%86 Perlortgilrlr} su 1;a-tlnn |§oa wtle?éspread
post - t r an80@umaadcidyed te aainb eerntifatof GRIval Vadvernnypisttlet GRIHABX eamphktiac hment

of sulfate, either to sugar side chains or to the _polypeptide backbone.
Thi s nodi pikexmeBpraedgseormediating botl platalefifungionand feastivity, saeaeaitian ofr ot ei ns

i ncl ude s e BHQhYAY rb%hﬁ? QWF %gﬁ’?d %gov&sﬁﬁlgt%fe?sdto agﬁerg+@ AL §Sed 15106k $dEels.

extracel lul'ar regirons o roteins rosine 1s an amno acid

resi due Wnﬂﬁ@mblh&mgmmrm GPRer gso ﬁﬂhé@tplaalet mﬂwﬁo@twtath maZheslvedhel . 7:
R57-61 (2000). Other amino acids, e. t hr eoni ne, al so undergo

sul f at i onMtgFastqncafi agytgplasiigidemasenf the{PH-DF With reskelsion zawpspolipast A2

Moreover, GPIba. contains a hi gh-affinity binding site for a-thrombin, which facilitates

platelet activation by an as-yet poorly defined mechanism.

[20] The N-terminal globular domain of GPIba contains a cluster of negatively
charged amino acids. Several lines of evidence indicate that in transfected CHO cells
) expressing GPIb-IX complex and in platelet GPIba, the three tyrosine residues contained
" inthis domain (Tyr-276, Tyr-278, and Tyr-279) undergo sulfation.

Protein Sulfation

[21] Protein sulfation is a widespread post-translational modification that
involves enzymatic covalent attachment of sulfate, either to sugar side chains or to the
polypeptide backbone. This modification occurs in the trans-Golgi compartment.
Sulfated proteins include secretory proteins, proteins targeted for granules, and the
extracellular regions of plasma membrane proteins. Tyrosine is an amino acid residue
presently known to undergo sulfation. Kehoe et al., Chem. Biol. 7: R57-61 (2000). Other

amino acids, €.g., threonine, may also undergo sulfation, particularly in diseased cells.



WO 20041003166 PCTI US2003/ 020602 [22] A nunber of proteins have been found
to be tyrosine-sul fated, but the presence of three or nore sgiFEdARryY 2007
tyrosines in a single polypeptide, as was found on GPlb, is not conmon.

GPl ba ( CDMYP 2084#1108166i s expressed by platel ets and negaka%é@&?é@/@ﬁ@2

medi ates platelet attachnment to and rolling on subendotheliumvia binding
with VWF, also contains numerous negative charges at its N-ternminal donain.

Such a h[228l y aci diAcnwumberrof profeinpband tiegn &ewndrte hadyrosine-selfaied; bt the be a

f f | §
Checi 11 cBioRgher GEUTHY HEBotn R “%Emte r°S%vﬁé§%§{ae%%&én%s(’{v%saf‘o%e?&???al?n o
resi dues;g(;Biesgamnd @ibal(CD4d), vﬁhéﬂ 1s §2p1&é1%&0m@%&gm&%aytescml

sul fation of the acidic region of S a region wth a remarkabl e
negat i vemetimteyplatelehatiachmentits ané g@lhng en @tlzﬂnge&lehmn mlznbladmg with "WFaalso
stretch - and is a candidate site for._ elec rOStatléch nter ct| W|th ot her
pr ot ei nsCOl28§ DYMEFOYS NER IVFﬁB‘HéFﬁ atiifs N-terpymal domar. ¢ h\ h‘églﬂﬁ}?

i nfl uenCﬁy&rBﬁnh%ﬁw@Jm&%&dﬂs kOB h PRERINIR foSsAiBS, YebRBe Whl ch serve as
co-receptors wth related seven transnenbered segnent (7TMS) receptor for
entry of tynesylpro&imisud fotiaasferasmspeoifshlly resogyizes andssmifatebityvosinesidiacent tand S| V)

tyr osi nedoits g trsisties CEvesstA gt py 5 Pc et iP5 (R B ony " v. 1
gpl 20/ CDéhlfa@i'&H'o?’&Fesac?dlg ré@or{ &fGPﬂ%J YitMs Qe \éﬂ)ﬁ/withtaQe&@fk%Ble%gh e GuRSLSSi Ng

CCRS and . CXCR4, anot ortant H V-1 co-receptor al so sul fated
(Farzan édmsety 13Gm|ght1@fﬁe§t51}rges®ﬁﬁnﬂ€ 1068689 )md?t;rctom—mﬂdmﬂ ¢amidicate sitedfps a | ess

signific role .in CXCR4- ndent . H'V-1 entry than CCRS5-dependent entry;
t hus %ﬁﬁ%‘?ﬁta&{cll (gractiggad &'dftﬁ CIPEPIEISor tyrosine sul fation in the
CXC—chermkl ne fam| y and underscores a general difference in H V-1

utilizat gyg' of CCRp 8o GhiBft &E@Lﬁﬁ&d@ﬁ-t&lmnal tﬂrosﬁb@ﬁlﬂugﬁ'&rfhe ofd 683)
29, 484- 8 2002)). Sel ectins and PSG.-1 1 The P-, E-, and L- Selectins

are nenbéfﬂsclwmmximetmom;‘ sughl A €CRS, mlalicélcsat\@sas cotrateptaxspith relatedrsefemct i ons,
nedi ate rollin | euko on v | ar, endothelium. P- Selectin is stored
as gr anuf" W%ﬁ%ﬂ %qgaeggéﬁly§)sreﬁ HARtERO a"@tﬁlﬂi‘ee after activation
by t hr onhRunddcHeRAMt 9irufRRYHPRI1, BEVEY, an@ STVS S tabddt CbllsA tFk ¥xaRpIRCH LS -
P-Selectin is also expressed on activated endothelial cells. E-Selectinis

expr ess ethoyghtdhatculated AY-tesmiinal tyragides dongdiuéztoi the bmdingnf ¥Ry toMIPds r ophi | s,
onocyt eﬁfﬂP ﬁc gncl ?IlValn I%O%JI c0m18)lexes and to the ability of HIV-1 to enter cells

expressing CCR5 and CD4. CXCR4, another important HIV-1 co-receptor, is also
sulfated (Farzan et al., Cell 96(5): 667-76 (1999)). Tyrosine sulfation plays a less
significant role in CXCR4-dependent HIV-1 entry than CCRS5-dependent entry; thus

demonstrating a possible role for tyrosine sulfation in the CXC-chemokine family and
underscores a general difference in HIV-1 utilization of CCR5 and CXCR4 (Farzan et al.,
J. Biol. Chem. 277(33): 29,484-89 (2002)).

Selectins and PSGI.-1

[24] The P-, E-, and L- Selectins are members of a family of adhesion molecules
that, among other functions, mediate rolling of leukocytes on vascular endothelium. P-
Selectin is stored as granules in platelets and is transported to the surface afer activation
by thrombin, histamine, phorbol ester, or other stimulatory molecules. P-Selectin is also
expressed on activated endothelial cells. E-Selectin is expressed on endothelial cells, and

L-Selectin is expressed on neutrophils, monocytes, T cells, and B cells.



01 FEBRUARY 2007 WD 2004/003166 PCTI US2003/ 020602 [25] PSG- ﬁéso Ca|2|08,9
CD162) is a nucin glycoprotein ligand for P-Selectin, E-Sel ecqll BRUARY

L- Sel ect i nyWdajospébaéeS structural simlarity with GPIb (Aﬁ@h@szdéb/’amgmm et
al. (2001), supra). PSA-1 is a disulfide-linked honodi ner that has a PACE
(Paired Basic Am no Acid Converting Enzynes) cl eavage site. PSG.-1 al so has

three potestial t WG Ngass AR OD160)ies niveld gveshréivinlifbah fotere8em@Etin, epeat s
that are h| gh in proline, serine, and threonine. The extracellul ar portl on

of PSGL- E-Seleetin, asd Lr¥electin thatshargs giryciwa) simlaghy wish (GRIb éﬁ@hﬁaghﬁﬁh@? dus

B ol cnah CHYE0E 3G oK SRufldeARRRE FRAOU e MARGTEPACRRfFea O -
0- gl ycaVB@ict&ﬁmﬁf AcidCdiveihg FhRgmss) dlelugesite0PICA1e 1 Qisglhys diree piteRBE- 1 from

human HL-60 cells have been determ ned. Subsets of these O glycans are
core-2, dmsipesuietioarites foltoseedibyt 10dl G dacameniepsats Hit awghdsh Bqupliesdl sewne, bi ndi ng

to selectl S n I h lis
al so requi relzﬁr %@ﬁ Qbﬁﬁgle%%ﬁcggﬁlbf@gﬁ ec? ?lr)lsgg!dl %ng%ﬂ%n_-lﬁg B]H&gsﬁ‘?ggr eis
an N-t er msile@hndtiRpRpicroies sﬁdlﬂhteu,sﬁlpdsgﬂmhi @ 1m1®a\ohgosaoslimﬂe brsichds Mudrt y .

[26] PSGL-1 has 361 residues_in a 267 resjdue extracellul ar
regi on, 2takek ﬂﬂ?]ecfl?’&n]slsnﬁﬁ%ﬁﬁﬁ@%@gll\gﬂ“ °§HH’ 1?3[ E’é@apég?stﬂi’é mapyrofdhe Oal ar

Sur't ace ?Bﬂ?cah ERre Beflpnel TieRER REDO Rl ST U0 oL ROk i o T2
encodi ng deB&havk tesn idateamiriedg Sebsetsasf these O-glytatsnat tore-25 plalydatagahoul d not be
possi bl e. However, PSG.-1 in HL60 cells, . .and in nost_ cell |jnes, has 15

consecut i Heosy Eaﬁ%iasct"sucﬁ'lfesath?o“? egugee fordrnding tosselestine nEwesipe selénioniof aph e
extracel | :Hxluﬂ A%e ?Jé EPS'@E 14 ‘?Js% lﬁreﬁ‘foxaﬁ‘iﬂgﬂag 16 9E§eﬁ’éc?m%d thy F@tﬁlq uence

in ponnDrp onuc ear ocytes, ytes eve ot her "ce nes,
i ncl udi ngFurthst, therais axeN#temhnd;prqmptlﬁieﬂiat B$@hbably elezvedmpeststeahstationaliy. r ophi | s
as a dinmer, with apparent nol ecul ar --wer ghts of both 250 kDa and 160 kDa,

F i 1 b £ SR b R TR AR

ol ecul arre?i%ﬁSZSTﬁ){ldB@t@@nk&b%e%?ﬁﬂ hind 69 r@sﬂb@mtr‘ﬁ@élﬁﬂé&lr@glﬁﬁ“h‘ﬁ@(%ﬁﬂs the
presence of different nunmbers of decamer repeats (Leukocyte Typing V

Edi t ed bya disulfde-hpndsdchamodimer ¢rigeerydimef 0B }hdmﬂtsuﬁh@iahﬁlmﬂﬁmyglw et gl,l,c h as

ocpr oot FBed T ROEHFROR Ol T S eSling Pap T PR et o 7ol ing o

| eukocyt eﬁteﬁ{hu&@%pli@xﬁgﬁlmﬁﬂﬂﬁtlb@|pbbhﬁﬂ>leOHo%ifér\,/PS@fﬂrphﬁHEE@Eéﬂs, aRtbinGhost

cell lines, has 15 consecutive repeats of a 10 residue consensus sequences present in the

extracellular region, although there are 14 and 16 repeats of this sequence in
polymorphonuclear leukocytes, monocytes, and several other cell lines, including most

| native lenkocytes.

271 PSGL-1 is expressed on neutrophils as a dimer, with apparent molecular
weights of both 250 kDa and 160 kDa, whereas on HL60 the dimeric form is
approximately 220 kDa. When analyzed under reducing conditions, each subunit is
reduced by half. Differences in molecular mass may be due to polymorphisms in the
molecule caused by the presence of different numbers of decamer repeats (Leukocyte
Typing V1. Edited by T. Kishimoto et al. (1997)).

[28] Most blood leukocytes, such as neutrophils, monocytes, leukocytes, subset
of B cells, and all T cells express PSGL-1 (Kishimoto et al. (1997), supra). PSGL-1

mediates rolling of leukocytes on activated endothelium, on activated platelets, and on



9 01 FEBRUARY 2007 WO 2004/003166 PCT1US2003/020602 ot her | eukocytes and
inflammtory sites and nediates rolling of neutrophils on P- St BEHRUARY 2007
PSG.-1 ma I ate neutrophil-neutrophil interactiong q(ﬁg W th
L- Sel ect i %«vaﬁﬁer e&% medi ati ng i nflammati on (Snapp et al. Qi/% %

154-64 (1998)). [29] Leukocyte rolling is inportant in |nflanmat|on a-nd .
I nteract| ' . | 3 ' and on
ol at o1 o RO RTRATER oh tfBEALMY, SEERRERRAM Yok of AbaAAIEh RSO

i nstrumeps@L- I @ay hl%b *il%’didﬂ@naﬂﬂbphﬂldehﬁ@lﬁf integadtiony irﬁsblﬁ)dlng wdtisleSelsetih,s
(Ramachandran et_al ., PNAS9§( 1(35) 10166- 7qd( 2001) ; Afshar-Kharghan et al.
(2001), Warsbaymediting indammagon Snape gt #lmPdraditi(l): A546¢489980s. and P- and

E-Selectin on endothelial cells is believed to bind netastatlc cells,
Surroundh 11 soueb Pk HARRNS bdtalin fignfHaRGl S TRGMCIRh fothioen P,
neut r oph$¢lsctim@rpeyded by acﬁ\yatmmﬂpﬂmﬁmmtdi ongilatdlepse wilidbenay bd immbbidized
andcert Misiesafionn B Al nsirmgital B i eringma g o) IouRpYEs e on
activat e@es%l%zﬁfs?kﬁm ﬁfﬁﬂ%ﬁ@ﬁ'ﬁ]@ﬁ{?@{}k? 101 68-91 %2‘6019“,«#2 S, angﬁ) lgetin

and PSG. ronotes ro tes on vessel abnor mal
accumul a@OOTn) ofpra).eGelbmlingisalsoviaporthalrin sdtastasise snd PsandnE-Batdctnion
pat hol ogi i ndi yi dual

tions el e0- speci f utj ons . of
tyrosi ne® ‘E@ﬂf {e%e?]é ‘3d.Lt i? af‘&ﬁ{: 191’ gpr%'}'e{aﬁ‘slf?éﬁnﬁé’ng’v@ neR e i n to
PSA.- 1. @é&?éﬁ%aﬁ'ﬁﬁthé@ﬁf&ﬁﬁfng%&%ué%‘ ndi ng: reducing NaCl (from 150 to 50
e

mV) enhanc Ing (Kd - yrosi ne-sul fati on on PSG.-1 enhances, but
is not wultimately reqwred for PSG.-1 adhesion on P-Selectin. PSG-1 oo
tyrosi nel39Ul f at i onThm,lﬁﬁﬁﬂtbhy lmerfomml a¢1i giljlenkibrytdsonewttophils, métwaptesat es and

supports roII| 1e ear rat t al .

a1 bphys WPHo s SR Pertiholl T el el iloc Vi NoslepBls, PRIEGL ERR i
PSGL-1 expiecp3a @ogﬁv@btaﬁﬂieﬂts énd &r&& Sitdets OF B defl¥eP-Seltintif sdlecBivelyeukocyt es
(Frenette et al. Exp. Med. 191(8): 1413-22 (2000)). [311 A commercially

avai | abl @cmeﬂsgto@mvamtnlmleys and endefhelisbsells. Integaution betvesendt-Seleetimamd t o

ona L. et SGH Dokt Rthe AR R e oo A Db pR SRR ERIEERT o 61 on
of PSG_}eak&c@@élaDV@cuIaSWQeﬁﬂtsah vmcﬁis@ﬂﬂloﬁﬂgﬁda) nﬂfﬁﬁmﬁétldlﬁg%éo speegtic

Pretreatnent of tunor_cells with OS|aI coprot ease, which renoves

si al yl at eantribyfions of mdaddyal éyrasipg gl ilrise Bnpetant fordhe badme of Bt el et
conpl ex Selectin to PSGL-1. Charge is also Jmportant for binding: reducing NaCl (from 150 to 50

mM) enhanced binding (Kd ~75nM). Tyrosine-sulfation on PSGL-1 enhances, but is not
ultimately required for PSGL-1 adhesion on P-Selectin. PSGL-1 tyrosine sulfation

supports slower rolling adhesion at all shear rates and supports rolling adhesion at much
higher shear rates (Rodgers et al., Biophys. J. 81:2001-09 (2001)). Moreover, it has been
suggested that PSGL-1 expression on platelets is 25-100 fold lower than that of leukocytes
(Frenette et al., J. Exp. Med. 191(8): 1413-22 (2000)). |

[31] A commercially available monoclonal antibody to human PSGL-1, KPL1,
has been shown to inhibit the interactions between PSGL-1 and P-selectin and between
PSGL-1 and L-selectin. The KPL1 epitope was mapped to the tyrosine sulfation region of
PSGL-1 (YEYLDYD) (Snapp et al., Blood 91(1):154-64 (1998)).

[32] Pretreatment of tumor cells with O-sialoglycoprotease, which removes
sialylated, fucosylated mucin ligands, also inhibited tumor cell- platelet complex

formation. In vivo experiments indicate that either of these treatments results in greater

10
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nonocyt e a%?‘ﬁ%‘}"%i’%olﬁ%m th circulating tunor cells, sugges{,'bfg]tsi(ﬂ%%%ﬁggci ng

pl at el et reases access by inmune cells to circu 'ng
cells (Varki and Varki, Braz. J. Biol. Res. 34(6): 711-17 (2001)).

Fi bri nogen 3 There are two.for of rmal  hu fibrinogen,- normal (y)
and y pr CREnOS eSOy S g Bt o4l b O aE Lt REPIe

fi bri nogesindiBiisdredsss 4daess i&m@ﬁw@ﬂ@wcﬁc@[ammga&ﬁéweumﬁw aR@Vafi, t he total
fibrinogen found in the body), is conposed of two identical 55 kDa a

chai ns, tRwzi ddtieh Bas. 396)Kxd-17 @R8iNs, and two identical 49.5 kDa y chains.
Normal variant fibrinogen, which is the | ess abundant form (approxinmately
10% of the fibﬁanpgen found in the body), is conposed of two identical 55
kDa a chai ns, tical 95 kDa (3 chains, one 49.5 kDa y chain, and one
variant 50.5 kDa y prine chain. The gamma and gamma prine chains are both

coded for[3gy the samgere @& foithdlofldrRblRAihaEfiisidgeh NthoR@ELE) hithy glimehe 3’
end. Normal gamma chain is conposed of am no aci ds 1-411 and nornal vari ant

gama pr i ¢ashefiaibichiis famdpe sennal findividualsi Normalditamogent, wikicle is therinete aci ds

1-407 are.th s those 1| e.por.na anma _chai.n_an 1.n0 aci ds
108427 SuSCRATEN ERRRr ehiidrt S RRIBLEAER BBt e Tl 2d' Wt
thronbi n gph&su 86twd rAddtidal H5 kDAY thalr, SRINMEHHRMA9S RDA Bf dnalrisNarwlohe acti on
of thrombin'in the presence of ionized calciumto produce coagul ati on of
t he Dbl oodideftidat #95kPagl chaina. Nopmpvaziaht fifridogemnidiich ntle s hbunidahd foeaat or y
exudat es. bj ecti vesﬂg}g% It is an object of the present invention to
provi de af#PPivsEnsly H0Paphiesfbrinogry foprd Brthe Badeis sempresdeafitworidentical 1 t o

epi topes %E&e@%ﬁgﬁm@@%@#,ﬁl ?"?lmhg% i cfidins 'o’ﬁ%%.‘ﬁ% @%Q%na,%%%%%%ﬁint%g‘ as

cell rollTng, reacti ons, aut ol nmin

react i onskDAY PrifRicAsInAd Ihe gad@ia BidSsaitha pritvie CNARs Ar8 HRHPERRA T6r BHEGB sade
adhesion, thronbosis and/or restenosis and aggregation, which epitopes are
present ogendi withaliemaited sphicinguechuraing aMhe 3éénds Normal gamsial chainFAs eoBpaged cel | s,

B-1 eukem S¢ an%hoCIﬁléidg ‘f'-iﬁ 'and rrrllcj){‘l}lzllvaaSan geamI Omnanprgrgle lcl?aiin E1isnéjomrrf)a(;[sz% E)? &ifax-%u%lol s. |
acids, of which amino acids 1-407 are the same as those in the normal gamma chain and
amino acids 408-427 are VRPEHPAETEYDSLYPEDDL. This region is normally

occupied with thrombin molecules.

[341 Fibrinogen is converted into fibrin by the action of thrombin in the
presence of ionized calcium to produce coagulation of the blood. Fibrin is also a

component of thrombi, and acute inflammatory exudates.

Objectives

[35] It is an object of the present invention to provide antibodies, fragments
thereof or complexes thereof, that bind to epitopes present on various molecules
instrumental in processes such as cell rolling, inflammation, immune reactions, infection,
autoimmune reactions, and metastasis, yet are not involved in processes such as adhesion,
thrombosis and/or restenosis and aggregation, which epitopes are present on diseased
cells, such as AML cells, T-ALL cells, Pre-B-ALL cells, B-leukemia, B-CLL cells,

multiple myeloma cells, and metastatic cells.

11
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the present invention includes the use of such antibodies in GIHEBRUARY 2007
devel Opmn\y??tﬂuﬂ?ﬁﬂ sion of nedicanents for the inhibiti@prRis268lo0602
rolling, intTanmation, imune reactions, infection, autoinmmune reactions,
and netastasis, yet are not involved in adhesion, thronbosi s and/ or

r est enosi nd aggr such as' AI\/L
T-ALL, B- II%eﬁkem a, %g%&%bﬁrégﬂ% Kﬁl‘_ ﬁﬂ@&m Fﬁﬁ(ﬂi‘}% ugérsaﬁjl%?rle ag IS,
car di ovasaitibadieg irstha desclSpiaibntand py®dsion bﬁinedlﬂ&aemts féithe hﬂﬁblﬁe@ af &illc

di seases, dlseases caused by sul fated tyrosi ne-dependent_ protein-protein
i nt eract |’E9H§1g> yHlamgmaiion, HREBRG BaConsyeoton, AkpTREYNG reectionsand eedastisisact i ons

play a si r?cﬁ‘%}v ivdGn alitk cﬁﬂ Tg}ub@b@éﬁ gnd’?& ROkRGs zQJd %@%ahl}x\{ SRkt ©
utilize the an odies In ne or I agnosi ng, g,” or "stagi ng
vari ous dircatasst of disesses ofuchas AM\H‘-(M&IL B-kukémmnsB- @LD, Pre-BAML L, TmuMiple

B-| eukem a, B-CLL, Pre- B— ALL, multip nyel oma, and. netastasis_or _other
di seases WielamacRetasiasis 6&419‘1’3&?“1%%?456?@% ps Byerasial imnfarction, relinqpathic

1| BB Qs UENEE o 8BF by Qe BFSEL Bbendil BTN S0 RGP, or

met ast asi s, é\y a signi present

i nventi onother dlgeasversonmd@chasmmhmapfunawrgldﬂgcﬁomMa}csklgmﬁcmﬁt?rBIe. Yet anot her
obj ect of the invention is to provide nethods of activating ADCC or

stimulating NK or T cells by adm_nistering the_antibodj es [ 39] .These and
ot her obj @gll ves oftisq ﬁ%/%‘i’i?‘?td’rf this svsREn t9atiligs tag st O%W?ﬂ@ds E

| NVENTI ONy; é{ys &%g%] t

t her eof ha m}hgx Qﬁ tr?gr;k@é%%t;{aﬁ?}l{&elgydggggﬁgggE‘\?ﬁg&r‘l‘??god@d‘c ragn nt of SEQ
I D NO 1. ANA, [E{rAkEnB -lewkeantj B1CLIg [Pse-BpAdL ohaltipda tiyblodiae andmetastagisent s ,

t her eof e i n at. t ope tipod or bLndln fr rre t hereof, has a
first hy ?ez%qsén?” i’osr\l BFC@E #‘)’BC‘K@S?I a%\“%”é(?é S& EBRHO.r ogi on of

SEQ I D Nqnﬁnuﬁewéé&fonél Mb{}&h Qﬁ%ﬁi&%h F0lcBonS HePRias, ﬁ% alstgniNitatt ro {

anti bodies or fragments thereof, of the present Inve n preferably bind

to, or crAsdamather obyact of tha lpmspnttmpmtmh 1P®BGrbvidélasuethed ef mginlgymnbmns
anti bodies or fragnents thereof of the present invention bind to an epitope

t I f th ti ALL, AM,
21 Suker 81 B oy e AbRTher ShESk g i ehishis i Brobide 8ehads o eBisinbmy 2007
WO 2004/ O%WOIP@MM%WSflﬁ]ahln-ﬁlﬂ@teﬂﬁﬁﬁﬁ%hb&ﬁ@@t' on al so provides

i sol at ed epitopes having an ami no acid

[39] These and other objectives of the invention are provided herein.

SUMMARY OF THE INVENTION

[40] The present invention provides antibodies or fragments thereof having the
binding capabilities of an scFv antibody fragment of SEQ ID NO:1. The present invention
also provides antibodies or fragments thereof, wherein at least one antibody, or binding
fragment thereof, has a first hypervariable region of SEQ ID NO:2, a second hypervariable
region of SEQ ID NO:3, and/or a third hypervariable region of SEQ ID NO:4. The
antibodies or fragments thereof, of the present invention preferably bind to, or crossreact
with, an epitope of PSGL-1. Also, preferably, the antibodies or fragments thereof of the
present invention bind to an epitope on at least one cell type selected from the group

consisting of T-ALL, AML, B-leukemia, B-CLL and multiple myeloma leukemia cells.
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sequence that binds to the antibodies or binding fragnments thereof of the
present invention. Preferably, the isolated epitope is |ocat el BeBRWRY 2007
amno acids 1 and 17 of the mature PSCGL-1, which is within a cluster_ of
negat i vel y WR2P4OB18%i no aci ds. [42] Also provided are phiFRECAWS0442
conposi tions and processes for production of such antibodies or fragments
thereof. Methods utilizing such _pharmaceuti cal ositigns to treat

0

various cbBHditions Eh%prﬁﬁwina@atlow alep BEH"HES%P‘{PIB e Baapg an apmo;agkl b ¢ j ng
or treati u&?ée'tha[t%kddsqgt ddd?n'ﬁb@&%é 819?]18%1n% RS thaEoAIFIRL | hx%?enfr ifYahfdd.i ng or
treating aut o-i nmune di sease; In ing or treating ection (e.g.,
a viral i PBfefatblgithe isobatedsepitbp¥\s locatbd betWieﬂgammotac&htll mg Ivedfatht matuse
inhibitin trea rowt h and/or | i cation of nor cells; increasing
nortal i tyg%&{hﬂ&‘ thc‘él"‘f1 n?ﬁﬂ’ﬂﬁf Pfﬁ"ggaHY WW&?@?‘B}HW St cation of |eukeni a
cells; increasing the mort al | ty rate of |leukema cells; alters the

suscept | b[42?ty of eiﬁéfi@e(f%le 1pﬁax’in‘i’ac@ﬁ’t’i@%ﬂ€orf=11‘z{o§1‘fk§ﬂs a‘ﬁh? Ese3 8GN S;
increasing the susceptibility of tunor cell damage by anti-cancer

agent s; i podedsntd sutteardibedep bi ﬁagmblyts tferdofuMethiods utlizing swrhdzaanascutigal

antl-leukemaaents i nhi.biti I ncrease .iin.n urmr ellsin a
pati ent hEQMPRFILIONS {Qfreat-vagaus }Wé‘sﬁ?é’rﬁﬂﬁ%ﬂn‘gbfflﬁﬁﬁ‘? itieny r§ﬁf“’ﬁl 9 patient

havi ng caggﬁ; ifing &fﬁé%'tlh% Be11 HMEh S aRiEibitind of HERE] 19Pafn1n{é|fx§ﬁ“ 1ﬂ}elfi>‘i'ftﬁdg%r't1%aﬁn ati ent

havi ng | eukem a; and décreasing the nurrbero kema cellsin a patient
havi ng | eaukemto—anm@lhdrsemt nbtisting er focatmg de thfectian@gr,a vdfé(t@lfectlon%chmd ate NK

or T ceII esent anti bodi e or f ment s ther 43] The
o esent | ROLRIRGREE B MERGHE mEE Aot HBHR Ot BRREg ORI SaiPESahPB AT o
pat i ent bﬁuﬁﬁr%lléj hﬂlﬂea%m%arﬂﬁltzﬁu? Qﬂhﬁﬁd}'ceﬂs Qﬁlﬂ)ﬁmﬁ M%d%&éﬁﬂﬁnm

i ncubat i ng the célls fromthe patient with an anti body or pol ypepti de of
t he preseleukemiasells;oncreaizrg thie MapBty fateidf Igukientia délts aktcﬂb e, sugeeptibility of

| ohul t gi.n. Jole sk ok
Funct | anafotsRrels 1o ARt DAt FisPosy SBate oot R ok be burRLotiE SLuigheell o

f unct i onaf'SB3s

units of {PgHmAL *b)éraﬁﬁidaﬂ&r%béﬁt@sn&raaMy sﬁéaep@mhtygm&uﬂehﬁéseéhstt@a@xhbger by

di sul fi de bonds. Each of thé chains has a constant and variable region.
Nat ur al | yby euft-igukemip mnisbmblbetsng:mnrebae idimuinderiof tumer seleinal patienidwemg a

ncl udi n t.heir heay, n
componens ki ined e i o Koot Ais pof Bitfeol BE bAnce asinfioe ifense vo
2004/ 0031 &fmithber WBRARSMIZRAO h £ pashe RaviEleURémT; allldediéisincqhé ﬁlhrﬁbeﬁ‘%ft 0,
lgG, 1g&, 19G3, and |IgH&A. Innunoglobullns are produced in vivo B

| ynphocyt deskemiaceliniha Bment hyiieg lenkeniac 6herrecthedsae prayidedrto induce CC
or stimulate NK or T cells using the present antibodies or fragments thereof.

[43] The present invention also provides a method of purging tumor cells from a
patient by providing a sample containing cells from the patient and incubating the cells

from the patient with an antibody or polypeptide of the present invention.

DEFINITIONS

[44] - Antibodies (Abs), or immunoglobulins (Igs), are protein molecules that

. : bind to antigen. Each functional binding unit of naturally occurring antibodies is
composed of units of four polypeptide chains (2 heavy and 2 light) linked together by
disulfide bonds. Each of the chains has a constant and variable region. Naturally
occurring antibodies can be divided into several classes including IgG, IgM, IgA, IgD, and

IgE, based on their heavy chain component. The IgG class encompasses several sub-
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foreign antigenic determnant and facilitates clearing of that antigen. 1451 .
Ant i bodi es may be produced and used in many forns, including a0t FEBRyARY 2007
conpl exes. As used herein, the term "anti body conpl ex" or "anti bod

conpl exes" WO 0¢93156 t o mean a conpl ex of one or nore antBGISE2A¢3/Z0¢R

anot her antibody or with an anti body fragnent or fragnents, or a conplex of ,
two or nore antibody fragnments. Exanples of antibody fragnments include Fv,

Fab, F(abClpsses meludingy bptngtrasivietad o, Igc i Tegisyand Jesist dmmunoglebplbrsye or
f t f! 0. pgl ' : : ti bod
coml exes PR 1R 8 hrif e Bt U SR ARIBRRRGOREA Budlinl PO

i s def i neébreign antiganlicdatrgnihdintand Sacilitates cleardig of thardntige r egi on of a heavy

chain of a human anti body and a variable region of a light chain of a human

anti body, which may be the sane or different,. and iin whjch the variable
regi on of [45he heavyAdHBPdes %’aggﬁﬁg@ﬂl‘é‘iﬂ andiysged in mapy fymsoincludingantihedy,

ttached | - W R | | ; Lol ; hn. Th
B “oan peltupBesd PARCEER b vl herh MIERRY EBnflek Pl Uhay bl g ¢
ScFv i s cwwedrsecbmpsiex bhene/armaie! antibedies with afiotkercintibbdy bewlthaw yntibodyl | ght

chains of _an antihody, |inked by a _flexible am no-acid polypeptide, spacer,
or | i nker fragment|or fagnents, on7complee abvaRT mergssptbedyciagmsnds. cExamples efhe | i nker

15015 a0 Hadhe e F M TR PEETS 0 tadlis | ABkRAnks, hSuagser)

1471 The itself, [ S€ t chain and a second
chain, e&akibedpomfripnént theaedfl’ astiseddemsimhchidds ahantibddy pempdexi alah@ibesdygi on.
The hypervariable |loops wthin the variable domains of the |light and heavy
chai ns ar eORIEXRS] Conpl enentary Determ ning Regions (CDRs). There are CDR!,
CDR2, and CDR3 regions in each of the heavy and |ight chains. These regions

are beli e[’zﬁi’ to forﬁtu?é‘d RLingf theNpBfiBAich anfl +ﬁ&% cl&ify, Q?F§%F(§ﬂ%%&§ééy

nodi fied to yield enhanced binding activity. e nost varia t hese
r egi ons i moteatlerthatiis matle uCHRS varajiloregah dflachehenvlain bfia humihenttiody andgi on i s

andpr ov SEEDIGTERIORof &1t SRA BT LhiyRt gy wigh habihedh spmg RUGBREE | ve
and/ or s bl bl fllvaiabiehiasiag be e HehRuiAlPR el fitbord ifked BREIARY 2007 VO

2004/ 003166 PCT/ US2003/ 0206 | Afragment of an Fv nofecul’e is defined
as any notewaldndy sttadhiedto tdrassoctaéed with,dhevedriable refion oftthd lightehainEhe Fre

sel ecti Ve s de/ aosrinésl %ﬁélllIl v (ls?cI vc} iop dlcsblﬂ{daecstta%gﬁzsé iF%S(ds%v)F I}g} scFv is comprised
of the variable domains of each of the heavy and light chains of an antibody, linked by a
flexible amino-acid polypeptide spacer, or linker. The linker may be branched or
unbranched. Preferably, the linker is 0-15 amino acid residues, and most preferably the

linker is (GlysSer);.

[47] The Fv molecule, itself, is comprised of a first chain and a second chain,
each chain having a first, second and third hypervariable region. The hypervariable loops
within the variable domains of the light and heavy chains are termed Complementary
Determining Regions (CDRs). There are CDR1, CDR2, and CDR3 regions in each of the
heavy and light chains. These regions are believed to form the antigen binding site and
can be specifically modified to yield enhanced binding activity. The most variable of
these regions in nature is the CDR3 region of the heavy chain. The CDR3 region is
understood to be the most exposed region of the Ig molecule and, as shown and provided
herein, is the site primarily responsible for the selective and/or specific binding

characteristics observed.
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original Fv. Exanples of such fragnents include but are limted to (1) a

m ni body, which conprises a fragnent of the heavy chai n only 0afFeBReARY 2042)
a m cr obodywo 2otd/soB1g¢0npPri ses a small fractional unit of mntusecoNervy
chain variable region (International Application No. PCT/1L99/00581), (3)
simlar bodies having a fragnment of the light chain, and (4) sim/lar bodies
havi ng adgynct i onala faghefofan/Fvahdledii@isiehiaéd abify HERLEI smhllerthaidhe be
appreciated that a fragnent of an Fv nol ecule can be a substantially

ci r cul ar oBgnpbBpat stgbrejaagthe gelectivegid/as spessiic biadisigcharpsterigtionof ey fr agnent "
¢ agront CHEECky SELHRES Bt Qich e Ch@RERRe Bl RO TR ROH) ERth v MRR |

An F(ab' ramprig@nErignient of thie\hehwdhadnérilgentiei Fvl ()G hicaelioay] wihich@Bmprises
i nununogl obul i n gbtai ned by pepsin digestion. It _contains both |ight chains

and part agmallgepchonad auif of gatibesty heswy cham variableaggiont(Intemationsh Appli¢a§ieR- bi ndi ng

portion i bpdvi . -l t I XY l portion of
heavy cnaienECTHSYRESS Bt slilarbod? Hotpp e adeREOAREhERLT Bg P2 2T
is the vas)isibilger bodidstavinpt fubtiidnabaiicéBlighitegaiavatibblehegitealt ghothden of an

i mmunogl obul in. [53] Polyclonal_antibodi es are the product of an imune

r espons e apprgciated that g fragmeny ohambiyamelecyle can be asebstamdially piselay edeopagbnoc! onal
ant i bodi g,g@gﬁ(ﬂeri ved from one clonal B cell. [54] A cassette, as applied
to pol ypep s and as defined in the present invention, refers to a given
sequence of consecutive am no acids that serves as a- franmework and is

consi der ¢4Dja si ngl &suned haveth ths term1iFabi fiakmdntids 8 uedhovAlehtrmmtiged-timdign be

repl aced, inserted.into, renpved, aglr:ﬂ_attac_hed at one_or both ends. Likew se,

st 1 et chedragmentfiandmaitegabating & Fabdrageeal 15 qeugrosetiof he HEht i and pagy
attached g%g.%g‘@gé aglgth ends. 15 01 FEBRUARY 2007 WD 2004/003166
pcT/ us200 }[ ] The term"epitope"” is used herein to nean the

antigenic determnant or recognition site or antigen site that interacts
with an §30]i body, antFlabdyfragmererd bivalent dnbiggn budiyy feagneent af emnpl ex havi ng a

bi ndi ng fragnent. thereof T cel l.. receptor. The, ter Lto is used
inter cgaﬁfﬂ’é‘g‘HPéoh‘élFb?wawghyﬁ’ﬁ%mEgﬁg 1 Pgﬁ?ﬂﬂta%h%fﬁﬂ@lhﬁg“ﬁi%ipﬁﬁo egi on.
both heavy chains.

[51] An Fc fragment is a non-antigen-binding portion of an immunoglobulin. It
contains the carboxy-terminal portion of heavy chains and the binding sites for the Fc

receptor.

[52] An Fd fragment is the variable region and first constant region of the heavy

chain of an immunoglobulin.

[53] Polyclonal antibodies are the product of an immune response and are
formed by a number of different B lymphocytes. Monoclonal antibodies are derived from

one clonal B cell.

[54] A cassette, as applied to polypeptides and as defined in the present
invention, refers to a given sequence of consecutive amino acids that serves as a
framework and is considered a single unit and is manipulated as such. Amino acids can be
replaced, inserted into, removed, or attached at one or both ends. Likewise, stretches of

amino acids can be replaced, inserted into, removed, or attached at one or both ends.
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[56] Selectivity is herein defined as the ability of a targeting nolecule to.
choose and bind one entity or cell state froma m xture of erliREBRYABY 2007
entity states, all entities or entity states of which ma iLfic for
the target iWg204{%¥Gfe. [57] The term"affinity" as used ?E?&S§9°§§°5§°§easure
of the binding strength (association constant) between a binding nol ecule .

e.g., on i ndi n [te on, an anti bo .and a ligand (e.g., antigenic
((jet gr m naﬁlsg) . Thegsﬁ‘%%?ﬂ_%gf’ﬁ%nés W&%m{b ’B?%%%@B@%qweterf‘ﬁ?w gEt ions
bet ween aresh sfition & dr%!ﬁ'gg% Byl 1Rk iftek RtORitR An AREBRYI¥ntRHy FragBaH, EniBRIdyOPe | S

the affinity of the anti for that epitope. Low affinity antibodieS bind
anti gen wesadplgx onmdompled hawingiadsuding fragmentdhérgof anik celbscepitoph - Eifef term t vy

anti bodi es .pbi nd anti.gen,nore, ti.ghtly. d renmin und. | onger ... The term
TAvi db ¢y eRiopP & e iRt rain Jih3BE 1S gphuh fomiaizy PREStingdSg i once of
the antigen-antibody interaction. [58] Specificity of antibody-antigen

interactigg] Al t hougéleétivatysinheadetinel A9 the ablIRRGF b @ gbtingSREIEETIE €o cHddsS OME
cases antibodies elicited by one antigen can cross-react with another

unr el at edansrhing ene emity lor celbststerfroar o muKBIroelentities or ewsityl stafesralientidins dpyens
share a honol ogou t.simlar st tur epi tope, or an anchor region

t her eof , tYFta%ﬁf’?B%’bﬁhelan %&%ﬁcﬁfﬁ?ﬁgﬁgﬁ%ﬁn@gﬁﬁgﬁbi nd to an unrel ated
epi tope possessing simlar structure conformation or chemical properties.
[59] A plgtpl et is @héliehriabtitityC s osdamndia i 4 deaR oPthe BindBGAMLRhYACYt €. t hat

is shed 1n the marrow sinus and subsequently circulates in the peripheral
bl ood st ri@sseciatioh gerstantybetween 8 bipding m&y@pm-sgpmabmﬂmwe onsgniapighadydng a

maj or rolejn.clatting... _ ' e l.acat nul es and
per i pher ot ik ge Suide BhErRhund IARRLARE dEpnl @SSR o= ane
Aggl ut i naintepsctivis beiwdeh arstrigle itiaes-bitindsitcdsam Mibvhy efd ssiagerpitpdiact eri a, -
cells, discs,_or other particles of simlar size are caused to adhere and

f or m i nt othe effipiysof thnantphody dexthatepaippg-| hew réfiniheantibpdiss biod aptigen Wealdwr t i cl es

FEBRUARY 9380 BiistoBin StREE kb BB EARIE R vify Rleh nfte udfbin
means a Cindehiath Wdungdlledgdr e The tet@U'aeiditlyh diffeks Bomaiffinit, becuiibé thedotn@ol | agen,

as part of a sequential mechanism|eading tqQ the formation of a thronbus or
henost at i Eflgets ghe valence of the antigen-antibody interaction.

[58] Specificity of antibody-antigen interaction: Although the antigen-antibody
reaction is specific, in some cases antibodies elicited by one antigen can cross-react with
another unrelated antigen. Such cross-reactions occur if two different antigens share a
homologous or similar structure, epitope, or an anchor region thereof, or if antibodies
specific for one epitope bind to an unrelated epitope possessing similar structure

conformation or chemical properties.

[59] A platelet is a disc-like cytoplasmic fragment of a megakaryocyte that is
shed in the marrow sinus and subsequently circulates in the peripheral blood stream.
Platelets have several physiological functions including a major role in clotting. A platelet
contains centrally located granules and peripheral clear protoplasm, but has no definite

nucleus.

[60] Agglutination as used herein means the process by which suspended
bacteria, cells, discs, or other particles of similar size are caused to adhere and form into
clumps. The process is similar to precipitation but the particles are larger and are in

suspension rather than being in solution.
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[ 62] Conservative am no acid substitution is defined as a change in the
am no acid conposition by way of changing one or two am no adildsEBRUARY 2007
pepti de, p%d%\)g;ob_ﬂgt;or protein, or fragnent thereof. Th?cf@?%okfo%b?n is
of amino acids with generally simlar properties (e.g., acidic, basic,
aromatic, size, positively or negatively charged, polarity, non-polarity)

such that e subst4 ' halo! - hde. - pol ypepti de
o pr ot 8l char act B4 ehfaRe PR mEEN Ak le of gRbIF RERCN Syl

avi dity, thoowhlsinmad collagen saslpatiiof atsyquentialaneédhanisw ledding toathe faasttioh wfkons t hat

may be perfornmed for such conservative amno acid substitution may be anong
the group&rQPROUSAr REMASAUEPE. f ol | ows: gl ycine (G, alanine (A), valine (V),

| eucine (L) and isoleucine (1) aspartic acid (D) and glutam c acid (E)

al ani ne ( serine ; it Sdadl i : and

ar gi ni ne l’(%% aspar(aztéfl%)r‘?gadgl El)e Elgﬁﬁoiga?dqut&g%g%go%i@ﬁégﬂg@n% éf%a#\lfgl?\g%?lg)%,rﬂﬂt%r osi ne

(Y) and tacyptappatiditly WweBdf dhangiap wat bveveaarnino aacks of 8 phstidd, polypeptidean be

made in, e.g., regions _ flapkjng {he hypervyariabl e regions imacily

s ponei BBt or EREmR! Btep ol ib O USRS of Ao Wi SHREFABIORIE ) cs of

t he nol e : | Joi : 1 S Qf o I-abl e heavy
C[SHO ert1@§§‘é§§, dcidis, tﬁglg,ea[roﬂﬁflié,%lz%, E)&sn?vey’&ﬁrgg%lﬁeéfcﬁhr ed gﬁlﬂggﬁ

chai n cassette. Ititonally or alternativel at1off ¢

acconpl i simedpdigrityksuhdhatibe subgtititiensndd v shlestarttially @lten feptitle, iokypeptndé dodi es,

di abodi es di rers), .triabodies (tiners), and/or. tetrabodies (tetramers) or
to form rﬁrﬁf%gfaé%‘)té}?stnc?‘r&&’o ee’sgf’g'[g%tﬂ% P%%ﬁﬁﬁ%‘m’ &Vﬁdgync&q?muﬁg’ a phage
particle {MiliGRoF AQNith! a9Pica fDWitutibRAARTh &SSP SfdPinds Frdu¥r ehReaflési gned
to contain an origin of réplication froma °filanentous phage, such as ml3
of M . Si nominptacidaubstestiqn meyrbelaidditg thelgroypsademmalaci¢rastfoldows:does not have
suffitient space to contain the full conplenent of the phage 17 01 FEBRUARY
2007 WD 2004/ 003166. P )U 2003/ 020 Ozs(gﬁglgne. &rf}e 8o§é)onent that is m ssing
fromthe phage geﬁ TGS HipgP b S Pape Cogm b ef&’;‘f&ﬂ'%@?the phage
particle. In order to propagate the phage, therefore, it is necessary to
culture the desired phage pgjdticCaced (IDPARLdetamié §d3d§)hel per phage strain that
conplenents the m ssing packaging information. [65] A pronpbter is a region

on DNA at which RNA pol ynerase binds and .
alanine (A), serine (S) and threonine (T)

histidine (H), lysine (K) and arginine (R)
asparagine (N) and glutamine (Q)

phenylalanine (F), tyrosine (Y) and tryptophan (W)

[63] Conservative amino acid substitutions can be made in, e.g., regions
flanking the hypervariable regions primarily responsible for the selective and/or specific
“binding characteristics of the molecule, as well as other parts of the molecule, e.g.,
variable heavy chain cassette. Additionally or altematively, modification can be
accomplished by reconstructing the molecules to form full-size antibodies, diabodies
(dimers), triabodies (timers), and/or tetrabodies (tetramers) or to form minibodies or

microbodies.

[64] A phagemid is defined as a phage particle that carries plasmid DNA.
Phagemids are plasmid vectors designed to contain an origin of replication from a
filamentous phage, such as m13 of fd. Since it carries plasmid DNA, the phagemid
particle does not have sufficient space to contain the full complement of the phage
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initiates transcription. [66] A phage display library (also ternmed phage
peptide/antibody |ibrary, phage |library, or peptide/antibody 0% BEBRUARY 2007

conpri ses | .ar g ul ati on of phages (108 or |arger), rticle
di spl ayi nga‘gogp‘?ﬁoéﬁ%ﬁt pepti de or pol ypeptide sequence. T%&ZU%Q%%H@Q or
pol ypeptide fragnents may constructed to be of variable |length. The . .
di spl ayed pepti or_pol t.ide can. be derived from .but need not. be
it 1 8ELO e e RO LR SR G e LIRS RO mRTBRG heSe e cal
conposi ti Rﬁ_pfa&ia%ir@tﬁe pRagdeQaliitI@t InQi“rdWlb%Poﬁa%&ﬁérthéﬁﬁlg@,ﬂheﬁ%rbpﬁ%e@éssﬁ@p_t i de
or polypeptide of tThe invention and a pharmaceutically acceptable carrier,
exci pi ent toogulitie the desitddephagd particleaitpgaiher with y-hehpen pbagestiauathatepstlements

(anti bodyagent. [ | ex and a pharmaceutically acceptable carrier,

exci pi entth(?gmﬁ?‘}‘%gﬁ&gg‘ﬁgrl%@fmatf%g) A agent refers to an agent that is useful
in the treatment of active disease, prophylactic treatment, or diagnosis of
a mamel [g8¢l udi ng, AptbmBek iy £EeionCErEONIACat whiEh/RENA %ol?ﬂétda@birﬂguh@e,

porcine, nurine, canine, feline, or any other warm bl ooded animal. The

agent is befistestsahsenpiian: he group of radi oi sotope, toxin, pharnmaceutical
agent, oligonucleotide, reconbi nant protein, antibody fragnent, anti-cancer

agents, aptd-adhesign. agen nti+4h IS, agent ti.-Lestenesi s
agents, am(’:l - aut oi m%i%h v‘gg‘éﬁ@ ,H%éaﬁ?f .‘éls‘ifg%gfﬁg‘%‘?‘} 5 egtb dﬁ?@fﬂ’og?ﬁtﬁlﬁ{%c@ epy al
agents, afbdary,iof Q?tﬁﬁﬁﬂﬁsodyalmfa@?Ebmbﬂids%ﬂ@b@b}éul@ﬁ&ﬂbﬁphag& (i? oL tees),es of
such agents include, but are not limted to anti-viral agents including

acycl ovi r cachphegepasticle displeging adiffigent peptisstor pohvpeptisisseauansst dhessipspident s

i ncl udi ng__ cji . ri ' l: ' (o]eT! . -BiN;
ant i 1 i T OEPRE Bam s ERTONRRRE B rTARE IR pHeHinRARaRER LA
acetyl sabipolypeptilid cartbeddived &om,ibatincedimon be littated o) huffaqrantibody &g or
napr oxen, antol netin, cel ecoxib, indonethacin, rofecoxib, and ninesulid;

ant i - aut olighhshainggent s i ncl udi ng | ef | unoni de, denileukin diftitox, subreum
W nRbo SDF, defibrotide, and cycl ophospham de; and

e o Ry &M | ARG B8R0 o) BN BRIk ShBPASSTRD S, on
" an}c ie- l ?rft i I gaﬁg!rlniﬂgdrpgﬁ?eﬁi' ncl t?éi&einj;ee' t ;smltdhat i Hﬁﬁeg?fé]gﬁcﬁgﬁt?ﬂshe rowt h
ﬁfxal”‘e’u kenfaTiEH eXSIpAL %frcﬁﬁlslaféﬁ?r@aﬁ SRR aréﬁwﬁx—,?ha@%wgﬁ% agent i(mtlhoénﬁg?ﬂtkgor
pre-| GUKeggrﬁpl@?H@a Pﬁ%&kéﬂfcﬁﬁ acéeg&ﬁﬁac%%. 'éar,géiﬁ,?ﬁsiéﬁ%ﬁ)tdilgéﬂtitﬁ&e&f | eukenic or

pre-|l eukem c ce o other anti-leukem a

[68] A agent refers to an agent that is useful in the treatment of active disease,
prophylactic treatment, or diagnosis of a mammal including, but not restricted to, a human,
bovine, equine, porcine, murine, canine, feline, or any other warm-blooded animal. The
agent is selected from the group of radioisotope, toxin, pharmaceutical agent,
oligonucleotide, recombinant protein, antibody fragment, anti-cancer agents, anti-adhesion
agents, anti-thrombosis agents, anti-restenosis agents, anti-autoimmune agents, anti-
aggregation agents, anti-bacterial agents, anti-viral agents, and anti-inflammatory agents.
Other examples of such agents include, but are not limited to anti-viral agents including
acyclovir, ganciclovir, and zidovudine; anti-thrombosis/restenosis agents including
cilostazol, dalteparin sodium, reviparin sodium, and aspirin; anti-inflammatory agents
including zaltoprofen, pranoprofen, droxicam, acetyl salicylic 17, diclofenac, ibuprofen,
dexibuprofen, sulindac, naproxen, amtolmetin, celecoxib, indomethacin, rofecoxib, and
nimesulid; anti-autoimmune agents including leflunomide, denileukin diftitox, subreum,
WinRho SDF, defibrotide, and cyclophosphamide; and anti-adhesion/anti-aggregation

agents including limaprost, clorcromene, and hyaluronic acid.
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and agents that inhibit netastasis of |eukemc cells. In the present
invention, an anti- |eukenia agent may al so be an agent with HEBRYARYIEAT c
activity tReddieyR8 S, inhibits, retards or halts vascupagiEddosesveds
tunmors. [70] The expression pattern of a gene can be studi ed by anal yzi ng

t he amount of gene product produced under various conditions, at specific
tinmes, ineyprious tASsHeRuk&hfa agefit i98AGghit vAMNMIIORIRING AchFity ONG! - expr essed”
when t he anmbunt of gene product 1s higher than that found i'n a normnal
control , example, aghlatkemiasgdnts dnalvdd ageptpthat Ankybis enhalbthie greytheofdewkemionri t s

surface a protein having a.bindin Lt [ . epitope) for i ven anti body,
ot ¢ hat BPHATR gre ki 20 oo b Fioh B ok ki ogfle AgF R o) |

hi nder ed jaérefeThk@eepibilltp ek 1duRahié @prérutemtid @lis b BheshtRleukBfiaapbhgody) in
the cell in a state, which maybe called a first stage (stage |). Stage |
maybe, e.agpd agentsithabhibit metastesiy of legkerdicsells el the pregent iveationhan andi- t ope

exists i ryptic form.it is not recognized by the given antib i.e.,
Chere i s 1RERhasam Ty oo g B ROy apn Ty thal SRoREls BRI cori ' a
stage |. fHyR\W@haltd MBcEREARA JTRMOR. exposed by, e.g., undergoing

nodi fications itself, or being unbl ocked because nearby or associ ated

nol ecul es are nodified or because a region undergoes a conformational

change. H{8hpl es ofThersaressienppiéns of Aceutieandieasteried byanadyzing the astrambes i n
9 os DT ER . o dat) .
Dot at 1 ornE Rl orPBReh L8k Bns cSHONRRR o sBotRORRRE th RufB Blnert PERIT "

occur WwheA gbheis cehdidered Rt "dvei-Efppested” whel e aibuatbiRYe podual ik @ibhar second
stage (stage Il). Exanples of second states, or stages, iInclude activation,

prol i f er dhamthat jopnd 8 drofatal spntraly e.panen-diseasgd spatrdt at us. Upon bei ng

nodi fied, the epitope may then be exposed, and the antibody may bind. [72]
Pepti do-mgeetics (p j 1.net | I . i E t hat
no Iongepiﬁggnt ain a‘ﬁ Sggﬂl e bégﬁ%)sssglﬁﬁaw%%ﬁ gétgglﬁ%agqn goagpi\%\led%%%g%i%{o aci ds;
however, épitopé)ifer £ giver witibwidy et thatdsstitg siterany exist intaheyptirforméagi, de mnetic
is intended tQ include nolecules that are no | onger conpletely peptidic in
nature, sY@Halyhmderedor Blaskedios lackdpgturep apeded dar laﬂ@nsé’pfg& @rstlbosknﬁwﬁa?

conpl et el Ak - i t iAo FE 2007 WO
20041 005158 Tha Rl Bl mAgRs ARt AER CRPDINuE e 00 d RN o
ar r ange melalthy§, nor-alidensed stitesri Wakn thel epitopsexisth at cryptis &inn, itds rotrkeespnided

t hree-di nensi onal arrangenment of active ups.in the peptide on which the
pept i dori HEhF &VeER ap bl e e b Gindinzof e priiody R P pRaRe i dathe) pi ds,

given cell at stage I. However, the epitope may be exposed by, e.g., undergoing

modifications itself, or being unblocked because nearby or associated molecules are
modified or because a region undergoes a conformational change. Examples of
modifications include changes in folding, changes in post-translational modifications,
changes in phospholipidation, changes in sulfation, changes in glycosylation, and the like.
Such modifications may occur when the cell enters a different state, which may be called a
second stage (stage II). Examples of second states,'or stages, include activation,
proliferation, transformation, or in a malignant status. Upon being modified, the epitope

may then be exposed, and the antibody may bind.

[72] Peptido-mimetics (peptide mimetics) are molecules (e.g., antibodies) that
no longer contain any peptide bonds, i.e., amide bonds, between amino acids; however, in
the context of the present invention, the term peptide mimetic is intended to include
molecules that are no longer completely peptidic in nature, such as pseudo-peptides, semi-

peptides and peptoids. Whether completely or partially non-peptide, peptidomimetics

19



pol ysacchari des, or conjugates thereof. BRI EF DESCRI PTI ON OF THE DRAW NGS
1731 FIG 1 depicts FACS analysis fol | owing TMB. 13 scFv st ai ni HgFRFRURRK(2007
cells. 1741 FI G 2 depicts nunerical data from Lum aggreg is of
platel et NYrPAY?BA in the presence of scFv antibodies %@ﬁ%@&é@h@ﬁ
control aggregati on of either washed platelets or PRP. [751 FIG 3 dep| cts.,

FACS anal SI S..CO bi ndi ng,of v us scFv ntibodjes.t | atel ets:
Fig. 3A i&caidags F% tloﬁlpéo‘g L@I Ry of Tpgetiveic bem @:10 mB@ higs negative

control, Elhgcloéﬁ%l fe%erﬁbregﬂfe"thréélcgmeﬁgoﬁasl aﬁlange'ﬁi&t oBhctive 8 u@ﬂfé pebfide 3G i s
TML. 1. 1761 FIG™ 4 depicts FACS anal yses that conpare the ability of scFv
ant i bodi eenwbmtl]the p&ptndpnﬂmeamm Hasad, Tltescoml@ubsamuderMIEDEC\ﬂﬁgﬂlpudse

bi ndi ng of 1I ab ri%f’ ant i thd%l tofKG 1 cells at different concentrations:
Fig. 4A iR° ﬁsaﬁgh Y OTEBIIETIOOIG Fig. 4Cis 250 ng, Fig. 4D is 500 ng,
Fig. 4E is 1000 ng, Fig. 4F is 2500 ng, and Fig. 4Gis 5000 ng. [771 FIG 5
depi cts nunerical data from FACS anal yses that conpare the ability of scFv
anti bodies (NOL, Yl-myc+, and L32) to conpete and interfere with the binding
of |abeled Yl antl bod to KG 1 cel I s 1781 FIG 6 depicts nunerical data

f rom ELI SBRE : Sof the b| nd| ng of different
concentrations of scFv antl bodi es (TI\/Il 1, Yl-nyc+, and L32) to

gl ycocal i [ 791 f Fv

ant i body @Ibﬂdi ng toﬁhgc,1 aﬁqggﬁﬁay%§%%}1§ﬁgym§tlglSﬁgg)%t mgv&fqi%aj‘nd Raj i
celI's. 20cdhs. FEBRUARY 2007 WD 2004/ 003166 PCTI US20031020602 [80] FIG 8
depi cts nunerical data from ELI SA anal yses provi di ng conpari sons of the
bi ndi ng of scFv antijibodies (Yl-nyc+, TML, 1, and L32) to fibrinogen, PSG-1,

and GPI b4t el at ed BHpt7 depicts paqlﬁnﬁaldatagﬁ%&uetlgg%wqt@aanatyatsg plagletrACs
I h
resonce SErgNbRth et & cch sy kol de SOkK) ARG o bibk 1P

are presewhshdd platgetsoeRRPr eduction in the geo nean of the

[75] FIG. 3 depicts FACS analysis comparing binding of various scFv
antibodies to platelets: Fig. 3A is AN51-PE (FSC), Fig. 3B is AN51-PE (FL2-H), Fig. 3C
is a negative control, Fig. 3D is Y1-myc+, Fig. 3E is Y1, Fig. 3F is L32, and Fig. 3G is
TM1.1.

[76] FIG. 4 depicts FACS analyses that compare the ability of scFv antibodies
(NO1, Y1-myc+, and L32) to compete and interfere with the binding of labeled Y1
antibody to KG-1 cells at different concentrations: Fig. 4A is 0 ng, Fig. 4B is 100 ng, Fig.
4C is 250 ng, Fig. 4D is 500 ng, Fig. 4E is 1000 ng, Fig. 4F is 2500 ng, and Fig. 4G is
5000 ng.

[77] FIG.5 depicts numerical data from FACS analyses that compare the ability
of scFv antibodies (NO1, Y1-myc+, and L32) to compete and interfere with the binding of
labeled Y1 antibody to KG-1 cells.

[78] FIG. 6 depicts numerical data from ELISA analyses providing comparisons
of the binding of different concentrations of scFv antibodies (TM1.1, Y1-myc+, Y1, and
L32) to glycocalicin.

[79] FIG. 7 depicts Western analysis of L32 and Y1 scFv antibody binding to
GC, plasma, and membranal proteins from KG-1 and Raji cells.
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response obtained with the scFv anti body alone. [82] FIG 10 depicts

nuneri cal dat a from ELI SA anal yses followi ng binding of Y1 arfd FEBRU3&¥\2007
anti body tg, fated at various different positionspchkR3boo5hsosol
depicts nurrerl call% %aé a from FACS anal yses providing conpar ?sons 0 %

bi ndi ng of scFv anti bodi es (F| g. 11A |s TM .1, Fig. 1113 is TM.3, and Fig.

11 Cis L to T-

function g@t he cgﬁ%%?tigg%dql on of %gc %E@%#’&%n@?&és%é%ﬁ%@mﬁn%epl cts
nuneri cal ofiib dinkin@ofaoFv antibodies Y WdyyeH, 'INDEI Ll daRs tofibligekengP8IGI 1, and-v
anti body admnistration on livers weights (Fig. 12A) and tunor preval ence
(Fig. 12B$Plhe-gelated pepides- Mol t 4 cel |'s tunmor nodel . DETAI LED DESCRI PTI ON OF
THE | NVENTI ON [85] The present invention relates to an antibody or fragnent

t hereof h ng bi n i.e n R anti b nt of SEQ I D
NO 1, th b| nds ngg% Seﬂfﬁ nmne]t‘?laésdg{aaﬁ?q Eggée if?fs ﬂoilowl’ gﬁlpm Event i on
have si m% Rielddd With 0 7aLFV ajlttbbdgsmSE@pie&ncBl@fﬂzarylﬂma:oﬁ@&iﬁatlbﬁgmmbof SEQ I D
NO 1 has been de5|dgnat ed L32. Accordingly, preferabl y, an anti body of the

present |mf¢dmeml es. [Be resylis gremsen@éysM§enta@ducrmn@dth§3geosma@@ﬁm¢g a phage
library, heavy chain CDR3 regions, against
a | eukem &> ‘1@?%@1@?@: thé%%fg{.' lbo Yt%ﬂﬁodl es that recognize | eukem a cell
surface determ nants, wherein the specific receptor was not previously
known or [824racteri EHH.IO depiidigniimérica da fioei BDISA amlyes foldowingbihdingd X1, was
identified. Athough the _present _invention enconpasses many anti bodi es, L32
will be ué’éGHﬁéGlééPF\éant&@éW BSGLy sulfated at yariops drklerers @psitos- 2004/ 003166

PCT/ US20031020602 [86] Previously, other antibodies that b| nd to | eukenm c

cells mer dentlfl L& /032, 037;

10/ 025, 988¥10/ 029, gg% ﬂo‘é%’/‘%l @g%he %&%6’}\%58132/5 PRI LT onal
Applicati mmonmmmgm@ammm(ﬁ@ummmsm 1t Beis i3, pindge
library. e of .anti odles cl osed ese ons
ol ade t BE W Ty 10 oA B Raunal pRuPasre i oRe e GNP RRCigraidhe
applicati gé}ﬁewtﬁnq;fgg&vgpeqnﬁpo@pem fically bind to an epitope, found on
proteins of the hematopoetic cells, which is sulfated at an N-term nal
tyrosine and is thought to be involved in cell mgration, e. g., tunor
met ast asi §84][ 87] BoFHGt Iixddpicts ammehed dataidm weimavive Siody efthdiedfetto ©€832n t he
MEREYS and Y1 scFv antibody administration on livers weights (Fig. 12A) and tumor prevalence

(Fig. 12B) in a SCID mice-Molt4 cells tumor model.

DETAILED DESCRIPTION OF THE INVENTION

[85] The present invention relates to an antibody or fragment thereof having
binding capabilities of an scFv antibody fragment of SEQ ID NO:1, that binds PSGL-1.
Thus, these antibodies of the present invention have similar binding affinity as SEQ ID
NO:1. The scFv fragment of SEQ ID NO:1 has been designated L32. Accordingly,
preferably, an antibody of the present invention is L32. This antibody was identified by
screening a phage library, which has diversity only in the heavy chain CDR3 regions,
against a leukemia cell to select specific antibodies that recognize leukemia cell surface
determinants, wherein the specific receptor was not previously known or characterized.
Using this same method, another antibody, 131, was identified. Athough the present

invention encompasses many antibodies, L32 will be used hereafier exemplarily.
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applications bind | eukem c cells, although L32 binds to | eukemc cells with

approxi matel y

well as the fact that the
(DP32), cony&2088¥3t96udi es were done
their respective binding epitopes.
appears to bind the sane sulfated epitope as Yl /Y1l7.

It was

five times greater affinity than Y 1. Based on (1¥eBRuUARY,2003
anti bodi es were isolated froma conmon germline
to determne the corlel/B$208H028e2neen

subsequently determ ned that L32 |,
As the Yl /Y17 epitope

i s specifi%dl |y preBegyiousty. gther antghogiesghat binddn leukenue celisorersudppifedin t hat

(Fronct o et ATPRAESENGS 18] for s U5 oo oog

g Rkagvhee

i ndi'ng of

pl at el et s60as8,als endidruaticaral ApplivetionNosi PCRASSF1o109d2taha PAIZRSONU9440

negl i gably binds platelets an
aggr egat i 8¢ing hesamephage Abragp|

d, npreover

Spegificsexgmplesed pytiksdios

does not

af fect pl atel et

digedqsed imthesqyG as

b noino. Lo R SRRpR a0 Phand 97 ubod®. TRFIRA ARG s 0

Bi nding P
Yes Yes

wi th KPL] Pl atelet. Binding

gSplicatib\Wwere discbvgbd Wegpecificaly bikg &can ¥pitope Tvae bhprétsinSefmiehat  Yes
Hi gh Hi gh Low None Low None

Pl at el et

Aggr egat i Bemarpesticsellnarhich tsrsupategat anN-terpinslAypsinemsrintheugtdy be wo

200 0 gL

Reacti vit S

ery

149G L32 scFv L32 1gG GPIb
?El\étag%ﬁ\ll-g' None None Pl asma Fi brinogen y

Fi bri nogen y Low Conponent prine prine Not Detected Very Low
[87] Both the 132 antibody and the antibodies disclosed in the Y1/Y17

applications bind leukemic cells, although 1.32 binds to leukemic cells with approximately

five times greater affinity than Y1. Based on this fact, as well as the fact that the

antibodies were isolated from a common germ line (DP32), comparison studies were done

to determine the correlation between their respective binding epitopes. It was -

subsequently determined that 1.32 appears to bind the same sulfated epitope as Y1/Y17.

As the Y1/Y17 epitope is specifically present on platelets, although it has been suggested

that the levels of expression are 25-100 fold lower than that of leukocytes (Frenette et al.,
J. Exp. Med. 191(8): 1413-22 (2000)), binding of 1.32 to platelets was also evaluated.

However, it was found that 1.32 only negligably binds platelets and, moreover, does not

affect platelet aggregation. Set forth in Table 1 is a summary of Y1 scFv and IgG as

compared to .32 scFv and IgG.

TABLE 1.
Y1 scFv Y1 IgG L32 scFv L32 IgG

WBC Binding Low High High Very High
Leukemia Cell ] . )

Binding Low High High Very High
PSGL-1 . . .

Reactivity Low High High Very High
Competition

with KPL1 Somewhat Yes Yes Yes
Platelet Binding High High Low—None Low—None
Platelet

Aggregatio Inhibits Induction No Effect -

n
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CCF4 CCF4 None In vitro Effect Not Detected ADCC Not Detected ADCC [88] The
sul fated epitopes previously identified as binding to Yl/Y17 &il&EBRUARY 2007
characteri N presence of sulfated noieties, such

tyrosi ne ré’?ﬁ&géos&gﬁ sul fat ed carbohydrate or |ipid noi e@é@%@%ﬁ@%abl y
within a cluster of two or nore acidic amno acids, which are found on

| i gands @ 5 1 : ' h—eHer-Se—preeesses

as inflammation, inmune YE&HY ons, if & on, autd? akhe reac;fqzolrgg
nmet ast asi @&f, thronbosi s and/ or resten T rol and
aggr egat i%%l.bqssj%gﬁh%gpi t og@sdsar e al so Bwddd on g?g?@él(%g cel | s\,}élg??lggaas
B-l eukema cells, B-CLL cells, AM. cells, multiple nyeloma cells, and

met ast at i Blasmed | s. Thes&itepiogapgs arlébmumsekunly t argets for thevt hﬁr apeutic
medi ati on oCohlpeaentpr ocegsise and for ptimgnost i cNerDeeagdost i ¢ protedur es,

i ncludi ng staging. [89] Ther4-32 scFv passenhanced sel ectivity T8 sul f at ed
PSG.-1. Wiite cells involved in inflammtion, such as nonocytes

neut r ophi FigitraRéfesty rph ey Dstectedr e pridREC y  r NpiPeteetedy t he MYE adhesi on
nmol ecul es; =P 1T, = ' '

processes of di seases such as atherosclerosis (Huo and Ley, Acta Physiol.
Scand., 173: 35-43 (2001); Libby, Sci. Am WMay: 48-55 (2002); Wang et al.,
J.  Ain. 8yl 1. Cardielsulfad epifopebprevictSiigntifledds biridefid & ENYE7%d h any of

t hese central nol ecules may suggest a potential role for L32 in abrogating
rel at ed ¢haaeisuzed byghe praspregl af puligted slowties.fuelyps yubfatedtarasingiresiduesent and

rol ling. Lkl P- 1= Co| i | - Aunber of
ot her mlsﬁ@%kﬁegﬁgﬁﬂ%%?tfag r \f\iﬁfldgﬁ&gﬁ%s, F%%%@lgl‘{lﬁﬁﬁ ggfr‘llﬁfeé?:t% gg’%\nb%ﬁglgua%%)dr?#genesi S
(when conesiticsddsiwhlichnat ifeudin Kphdsindasceptat kg phiydinportastsps sesuchwhen
concerned with white bl ood cells) (Shebuski and Kilgore, J. Pharmacol. Exp.
Ther . 30cHversequqenssesag iplammagions Humyne Frastionsgivection RHYINPRUE I8IUORS, n' s

ability gu . e : j bt ] . - I h hanced
155 oy BB b Siot iy SRS a8l o FroAR L bedrBBkioh T SuBlNANEES
for treatepitopes aveaslse formdfonrdideagpdaetls, anch as Bildukenid cells, BiCkhsels, AMIL eover ,
nodel s of mali gnant di sease have shown that P 23 01 FEBRUARY 2007 2 WD

2004/ 003 F6ks: PRI FoFiom2 BBl andmeiastat ¢llid ﬂh@swﬂﬁ_aﬁ grariutiaees Pequires
sul fati OQhé)tfhcllzDiﬁgrt;ﬁl T@Mﬁti@rpgﬁﬁ@{é%roc%ﬁ%eg laﬁfli' %{Hgﬁ oﬁﬁa@r@%@dsﬁ@?ﬁ)c@:&ﬁgg) ). This

requi rement 1s”Si ar to that for . ne can expect that
L32 coul dndidingatagine- sel ectin facilitation of progressing

[89] The 132 scFv has enhanced selectivity for sulfated PSGL-1. White cells
involved in inflammation, such as monocytes, neutrophils, and lymphocytes, are primarily
recruited by the four adhesion molecules, PSGL-1, P-selectin, VLLA-4, and VCAM-1 in
the inflammatory processes of diseases such as atherosclerosis (Huo and Ley, Acta
Physiol. Scand., 173: 35-43 (2001); Libby, Sci. Am. May: 48-55 (2002); Wanget al., J.
Am. Coll. Cardiol. 38: 577-582 (2001)). L32 interference with any of these central
molecules may suggest a potential role for L32 in abrogating related diseases.
Specifically, P-selectin controls cell attachment and rolling. Additionally, P-selectin —
PSGL-1 interactions activate a number of other molecules on cells which are integrally
connected with tumorigenesis (when concerned with malignant cells) and inflammatory
responses (when concerned with white blood cells) (Shebuski and Kilgore, J. Pharmacol.
Exp. Ther. 300: 729-735 (2002)). Based on this understanding of P-selectin's ability to
regulate cellular processes, it is apparent that the enhanced 132 scFv selectivity for
sulfated PSGL-1 may make it a superior molecule for treating a variety of malignant and

inflammatory diseases. Moreover, models of malignant disease have shown that P-
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mal i gnant di sease. [90] Moreover, it was found for these antibodies of the
present invention that binding is dependent on the stage of @3 FEBBEABKROGE
the cell ( v is classified based on the French-Agn -British
system usin tzﬁgﬁ%ﬁ hol ogy observed under routine processi ﬁ%ﬁgﬁ%‘ﬁ%&
cytochem cal staining): the antibodies bind to AML cells that are of

subt ype . -not . S. ’dﬂ htion, the

ant i bodi g/gel%&aly%ﬁdf]ﬁ%@&tﬁgm DI %@S(l\}/équyteg? %ée%%:qqi?dlﬁé or da?l ggll;%?g ‘he

ant i bodi efwaindlheorié68en1696 (R06RY)i dhisdequirsmiendisdmilar toethat fbeB32 bindlgne nmar r ow
(e.g., CD34+ cells). It is thought that such  differences are based on

al t er at i ohBUS, APPERY e*peehihr SR arapte Fiestin Gsilitadonef progressinghs si bl e
conf or mat | s in PSG.-1 that expose a slightly different epitope.
[91] Pref g](raggllllaf? ?E%%LBZ anti body of the present invention binds different
nol ecul es or epitopes involved in inflammtion, such as PSG.-1. Al so
preferabl j90]the L3Mantvdnatwabiondd férdhese aatibodipeofthe pessentanventioh dmst one

AL cel | Sbinging imrmeaenton Borps O eRemongh ahG PAb{ ML HEDES 1 Sasifiddy of
the br es chiscl B S Ao bIARMISicLRIEA Ofan A3 1hd Abibhol SAIBOLIVEY fider PEL de,

gl ycol i pi glycoprotein, |lipoprotein, a | pOpo acchari nol ecul e.
Such epi t npéne preetssimgind dytachemical staming)rtbe sotifoakiescbindiccAML ddlisdhatatd ofel v,

but al so preferabl the L32 tibqody. cross-reacts. Wwth two or nore
egi tope:, “E’&G’r?e@giq)éb‘éve’ ﬁﬁW%ﬁﬂ%ﬁgﬁ};ﬁB’P‘égém ﬁa@éﬁlﬂ_vpmyr'gg PRI QdissiTERYe, and
at | east pg n‘a{biﬁ&?sfl?. &b s, K@E&dh%@&e%ng%&‘és 6Pﬂﬂ§;r%séﬂt iﬁ%ﬁéﬂmh%o?f whi ch

is PSA-1. 192] Followng binding to resent on'the surface of a
cel |, soneotdfind hérasd, leatthybokicanamow {¢.g.9CB3d-+tchls)e df isdhoughtthat ssknt i nventi on

may be internalized,into the cell. rally,. full |1 anti bodi.es are
ot er nal | SEHTORS 116 bafrg aroAl b RS L agrrResion Gager SeTopreayeiEiy "ot
| nter nal | agind Lot ibnRRIARR S POCEL IBRLIRE aANENRAGER L BHE.

internalized into any cell expressing PS , I'nlcudi'ng AML ce

exanple. Such internalization may occur via endocytosis, an active process
that is mdher, ti nBreferablys theds2antibedyieftheipreaent ipvention bigRdiiRye®007 WO

2004/ 003166, PCT/ US2003/ 020602 ,193 t i,s the.h rvar i le r ,ons, of the
(32 ant| bUGIcEIes PrERIORes SRRhed 1Y iahimasien, AEp HERGIEL Ao ThEHIAS (o
anti gen bi gz hmebodytbisds tohAf epitépedRbseRi tiflat16ass bh&cdlBtyp6 MVRINIIERA iflavnrh&idnh e

structure of the epitopes to which the antibodies bind, therefore
or tumorogenesis, including T-ALL cells, AML cells, and B-leukemia cells. Further

—

preferably, the 132 antibody of the present invention binds to epitopes on a lipid,
carbohydrate, peptide, glycolipid, glycoprotein, lipoprotein, and/or lipopolysaccharide
molecule. Such epitopes preferably have at least one sulfated moiety. Alternatively, but
also preferably, the 132 antibody cross-reacts with two or more epitopes, each epitope
having one or more sulfated tyrosine residues, and at least one cluster of two or more

acidic amino acids, an example of which is PSGL-1.

[92] Following binding to PSGL-1 present on the surface of a cell, some of
these antibodies or fragment thereof of the present invention may be internalized into the
cell. Generally, full IgG antibodies are internalized, while smaller antibody fragments
(such as scFvs) are not internalized. It should be appreciated that the antibodies can be
internalized into any cell expressing PSGL-1, inlcuding AML cells, for example. Such
internalization may occur via endocytosis, an active process that is manner, time and

temperature dependent.
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these binding sites are referred to as conpl enentarity-determ ning regions
(CDRs). There are three CDRs on each |ight and heavy chai n of01fEBRVAREGH)7
(CDRI', CDR&:o AR08 ), each located on the |oops that cQPne§ioodeBeda3
strands of tohzgm\?/ and VL domains. The nost variable of these regions is the
CDR3 region of the heavy chain. The CDR3 region is wunderstood to be the
nost exp d regio f : OVA: ]QeeE L has a
central ??ﬁe in de?tel(rgnﬂlm%l%gel"tgﬁgﬂggg%ﬂéﬁ@gﬂzlﬁg?gﬁﬁ@&%% itc L?%lé(iil'll ng

char act efmnhtios thabpativipdte in fG4lind M8 2ntigdn Wwhding siee Tie dubigedBindargsiteiines
present in the phage display library, is the specific germ/line of the
phage | i ISPEPYFIIEEY {hi ﬁPrPWEreé{fIﬂ\’F% %@i‘%‘?c%ﬂfet%{m‘%%%ﬁl PRt i on were

i sol at ed ' I j : ppvent i on
weh ot R e e o il o & CEY  Th Oht
chain CBR thrée[DRs andaciDight abheang chanaf en ahtdzody (CDR 1) TR, aad CDER2. DP32
al so provides a_three-di nensional struct %re Qn whi ch the hypervari abl e

regi ons wastelocatgdpp thedgops thatconpgat thedhsignds phthe; Yiwand, ¥ flomaingy The most

anti body j ' - Dy - j C’Iﬁ{f | SRS I n b O s, the
limtati ggﬁ%@@g&f@%@g@hﬁw al\% Og i gnlet?ipg%%ﬁ @F@%Qgé&%?gﬁ ning the
speci fi ciubiersfood fbatheiniest egrosedidpiamvdiihe IgRddlebals ard) ds@usvidediasrgachm no
acids, which may have a structural role in L32 antibody recognition. [951
Accor di ngerigal role ip Aetspining hesrlecsive anppesnegifichingding sharagierisiics obseaeet tes to
produce antibodies. A cassette, as applied to polypeptides and as defined in
the pres I nventre, ¢ gg;@g oML anm no

aci ds thjtg&]serves a]jsﬁg’ raﬁ%é\%‘% tgﬁgbggﬂ%gﬁm e%gl}jﬁ{amg?ﬁ%%med{%m%{ and is
mani pul atlibeargsis thecdpecifinigaon dné dfthe phagzdibragypfran ediich thsecFeantiboties of éroved,

or at'tached at. one. or both end Li kew stretches of . am.no acids can be
r epl aced PreSRRERYEoOn e ISP@#EK-/Z@FI%?E%?S%H@& t %@@Pdwapﬁ{}@rpa%sen{ 96] The
am no aci; 3 : j fhos . t he
ol acoq By Eel S Host HENEATSANAER B PRLAET O, VarldPle'rediBly HOBFIGRD

casset t e @R1,HEDR2,0mdrCBRY repfiorscarel @i hedwyretians CDRIcindoEDRAI E1P3@ntsonpasses a
function crucgial ;to t.he f.iinal. construct,. .25 01 FEBRUARY 2007 WD
20041003?6%V1§?§ﬁ%?2053§ﬁ6%‘6@g§“f°§¥]e %‘ﬁ“&%@?g’m’&ﬂﬁ‘a CpEICYFEr enbodi ment
of the prc%ﬁﬁy?l]&]ed.”ﬁ%‘%ﬁﬁhl&@ﬁrﬁia'éﬁf%%&%iﬁéi%ﬁﬂ%ﬁ{bbﬁfr @d&lﬁnﬁﬁéd%ﬁ%i‘eei egion 1

(FR1), CDR1, franmework region (FR2), "CDR2, framework region 3 (FR3), and
f r amewor kiimengiianal dor{{fbRdation] IBps, ithe hmitetmdnsdingesed yf DPBzmiapheve & significenti s

possi bl e rgl% i %Qtlexarﬁ]%ilggl t%;[e E}gle%}ﬁcrite)"'%f 33 antibodies. Moreover, DP32 has various

charged amino acids, which may have a structural role in L32 antibody recognition.

[95] According to the present invention, CDRs may be inserted into cassettes to
produce antibodies. A cassette, as applied to polypeptides and as defined in the present
invention, refers to a given sequence of consecutive amino acids that serves as a
framework and is considered a single unit and is manipulated as such. Amino acids can be
replaced, inserted into, removed, or attached at one or both eﬁds. Likewise, stretches of

amino acids can be replaced, inserted into, removed, or attached at one or both ends.

[96] The amino acid sequence of the cassette may ostensibly be fixed, whereas
the replaced, inserted, or attached sequence can be highly variable. The cassette can be
comprised of several domains, each of which encompasses a function crucial to the final

construct.
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Wi thin the cassette. For exanple, the CDR2 and CDR1l hypervariabl e regi ons of .
the cassette may be replaced or nodified by non-conservative MrFEBRUARY 2007

preferably, can tive amno acid substitutions. [99] I
enbodlnent‘8§ ﬁ@m¥ Yention, the anti body or fragnent éqg@?gwggﬁgkﬁeavy
and a light chain, and each chain has a first, second, and third
hyper var i e regio whi ¢ ons
eopecti VB par ¢ Rhe Fakslp 3 e e ot SRCpE AT n 2
regi on of ghiaqhé NOREmEha! ﬁ‘axﬂéworkl@é%f)ﬁllf@kl/)d cfﬂsm GIRdwdiR k%t (k1ep), heavy

|

chain and, nore preferabl bot h heav ht chain regi‘ons
det er m neCEIRQdﬁﬁgleweﬂ‘e&@me‘!t@Réﬂm@pieajm\v@ktr?gmﬁs&dﬁﬂﬂ)ir| ly, the bi ndi ng
selectivity and specificity are determ ned by the CDR2 and CDR1 regi ons of

the 1ligh hai n an refe ably f t he. heav. Sl.r eam.or
domstreaf%sjegi ons ﬂﬁrg?{ﬁb%ém% o ?gltventéoencgtr‘%pg ﬁ’d?&o ﬁ?g h‘?f &F&I3M abl e
regi ons nyythi the c&@@mﬂ’lfﬁfrlekﬁn?]!enﬂkm aﬁ&@ﬂﬂﬂ@?ﬁﬁvaﬁﬁbl@%gﬁﬁ of taed
specificity. [100] In one preferred enbodi nent the present invention, at

| east onecassatiegpaybe wwplacedonmadificd byaon-denserrativieros: prafepably: sonsgsyasiveegi on
(CDR3) of SE |n addition, or alternatively, at |east one antibody
or fragrre?ﬂlmt I‘ﬁgia Exgstitugo%g, second hypervarl able region (CDR2) of SEQ ID

NO 3. Also, in addition, or alternatively, at |east one antibody pr

fragment #dw eof ham @pﬁeh’érfdd eiotiodind aviti of i eSink €81 RN the GRRBIdy0dr figRidnP NO 4.
More pre erably, at | east one antlbody or fragment thereof has a first

hyper var i Bisreef e'bﬂb?iiv}’@@bp@ﬂhb? aSE@nﬂBathllh}Pﬁ*f agfirsb senend J’P}}ﬁ‘ethv‘érl abl e

| DNor 4, PR ERRET e Mk e CRTICIREERICHRL Rlkdhy RERERVETED ©F S50

anti body, Pmlcdﬂaﬂyl,lan(gDRBrragaﬁafoméwﬁramfelthefthé EDMdgbmdgfﬂWhgmagﬁiﬁr& t her eof
I's an scFv havi ng SE [102] For all of the amno acid sequences of
< 25 ani nerefEak]yrthe th}’e’srea@@cqﬂ%bpavaﬁlm@aa nags MeleEably. petiyheavyeppd hglfi ons,

CDR f I ankj n afllrther
enbodi mentiia} bﬁie gl)og‘ﬁltd %tgfrlmﬁtn B““ﬁ"f%%l’&é‘?hﬁ pa ag&glﬁs&ﬁugﬁgﬁﬁ%ﬁg’l FEBRUARY
2007 WO Rﬁﬂﬂ{g&%&tﬁﬁtm specifitity aOfufetmined bydke WDRE ad OPRN rsgiopeofthe or two

am no acid substitution( d that p eferably the substitutions are
conser vat hght chanzgd d&‘]eg? %l%]ﬁ‘:sotr} the heayy st alFofI%QPPStfﬁamc PoyyasHBAREHONSs e quences

of >25 ag}a&ﬁ%ﬁ%{hg éfr@rs%éi i aggﬁgﬁhmps%ﬁﬁfe@?ﬁfﬁﬁs Hﬁ%ﬁisg 'seéc;ndhtz to be

under st o ed Il ment o vention t gt t hese
am no aci thilmengecthe bmdinmprdeledivity and specificity.

[100] In one preferred embodiment of the present invention, at least one antibody
or fragment thereof has a first hypervariable region (CDR3) of SEQ ID NO:2. In addition,
or alternatively, at least one antibody or fragment thereof has a second hypervariable
region (CDR2) of SEQ ID NO:3. Also, in addition, or alternatively, at least one antibody
pr fragment thereof has a third hypervariable region (CDR1) of SEQ ID NO:4. More

. preferably, at least one antibody or fragment thereof has a first hypervariable region
(CDR3) of SEQ ID NO:2 and a second hypervariable region (CDR2) of SEQ ID NO:3 and
a third hypervariable region (CDR1) of SEQ ID NO:4.

[101] In a particularly preferred embodiment, at least one antibody, or binding
fragment thereof, of the antibody or fragment thereof is an scFv having SEQ ID NO:1.

[102] For all of the amino acid sequences of <25 amino acid residues described
and detailed herein (e.g., CDR regions, CDR flanking regions), it is to be understood and

considered as a further embodiment of the invention that these amino acid sequences
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Wi thin their scope an am no acid sequence with > 90% sequence simlarity to
the original sequence (Altschul et al., Nucleic Acids Res. 2061 FBSS@rRMZA07

(1997)). S@glﬁhﬁré%?%honol ogous am no acids are defined gﬁigf}&%bbﬂf%&)izcal

am no acid splay simlar properties, e.g., aci asi C,
aromatic, size, positively or negatively charged, polarity, non-polarity.

[103] Percent apinQ acid simlarity.or h I . or .sequence simlarity is

det er m nBESY BEHR el t5oRT e grtis spiRgead sermlion s apreErthhept i des

or  pol ypeptitéiehs arbRbh4eehive QRHRNERS sWitifutidat EF6i E6K thy albify s&gguenci ng. The

two sequences are aligned, usualg;eg by use of one of a variety of conputer
(4

pr ogr ansseusness ef>25 ammarasidresidysedesanbeduaridristailed dereds iidig de baandsaghodosi t i on
are conpared. Ami no acid, i.denti or. homol.0 i S then determ ned.

21 gor ¢ A e Z A BiropSat P e PR W lhdsE ap oo RE S tparddt

sim | ari {¥hid their §c<ﬂ>%'&ﬁraﬂ1j£d/ aﬁﬂ%écﬁi_’eﬁ@é ®ithe W/@E&{L@n@é@iﬂlﬁaﬁ@t@ thS&SRAICES, due

to the greatly increased sensitivity to detection of subtle rel ationshi ps
bet ween sdypemperltdehul pbaly paolacdeids Rps. @6eB3BR02d9PEY. Sikrlar ef omologeus son

can take into .acco the presence of. conservyatiyve am.ng acid .

subst t upgicifiirEs defined a8 pBRAdeCHERgRIng pidy WEfeh CSnIOLHTIPEPOPEHIES { ¢ he
non- i dentigGakidiTh i, At sizs] sl kDR EaRN 1 ARS8, pSRELY, 58h-pBlaRET t i es
(Al t schul St al (1(5:597) ,asﬁplrza’)ﬂas[tloﬁ}l ngan ee}ﬁbod?e'[m’a%l)f61 gfg’t he i r?\%wati on,
the three hypervariable regions of each of the light and heavy chains can

be inter H3hged bePorsent ankino aoid sthiddrity onhdmelogy@r s¢quencdsimalatipper var i abl e

sites w thin .and/ or betwe chai ns... Moreover ...t he. seqguences of the

hypor var PEEPRIARLEY GBS e e Sarerit SRR AT g R PR GRS Phe. CoRs. Al so

i n franeyeffeptides.i Allibodyagh@diRes weteRtciRindddly DRA RQhshchay. tihekky be ne | CDR
[ 105] The present invention provides for a peptide or polypeptide having an

ant i body sespuenges atpelignpdhdisna)lyf byawsesditone Béa vaticty #f computerprograney dasignedr a
construc%o g‘e a (f_,sra nt. %%c rreglli Q%:}t% ('Ehe0 Broensa{ernt rinnvggtc‘&%n an i bodi es
i ncl ude [YcePYROsS F apipe acii TeSilug 4t speh posrol afq fompared. Ataitlo 46id o o as ses
several sdéhtigl AndSaMldgyGh bW tdriiaed. 1/ gorithei33 theippliod detdmiide HEBRUARY
2007 WD 2004/ 003166 PCT/ US2003/ 020602 [ 106] Anti bodies may be provided in

nmany f or percenfageAnaigopeklpimbasty. domgersraldy prefgiablate eomparg ammeanidii ng to t he

present ipventio i b fr ts -:npcl ude . Fy. E v, .Fab, Fab2,
and Fd nﬁ?qélcrﬁ(fecsa’sc.meéﬁgﬁ 2 rggié'n’tlﬁc%g%?nﬁei%{{éon@ﬁ s(?etes%lg i %gé‘\ﬁ%ﬂreégﬁ%ﬁﬂ?s of Fvs and
f L agnent B_et@feelﬁﬁiéﬁmepﬁdé% polypeptidedrpiedin molcbales. EPidtéih ES@PRIHOH can BkeliMBy as
they retain the
Y account the presence of conservative amino acid substitutions, whereby a mismatch may
yet yield a positive score if the non-identical amino acid has similar physical and/or

chemical properties (Altschul et al. (1997), supra).

[104} In an embodiment of the invention, the three hypervariable regions of each
of the light and heavy chains can be interchanged between the two chains and among the
three-hypervariable sites within and/or between chains. Moreover, the sequences of the
hypervariable regions can be altered to span two or more of the CDRs. Also in framework

variable regions — also so that may only partially be ine 1 CDR

[105] The present invention provides for a peptide or polypeptide having an
antibody or antigen binding fragment thereof, a construct thereof, or a construct of a
fragment. According to the present invention, antibodies include IgG, IgA, IgD, IgE, or
IgM antibodies. The IgG class encompasses several sub-classes including IgG, IgG,,

IgGs, and IgGa.
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bi ndi ng characteristics of the original antibody or |arger fragnment.
Constructs include, for exanple, nmultinmers such as di abodi esg1 FEbrbQe 207
and tetrabodi es. The phrases "anti body, binding fragnment thereof, or
conpl ex hawiomgo#en3sdst i body or binding fragment thereof' aRiI/US2008/0196eRy or
fragment” are intended to enconpass all of these nolecules, as well as
derivatives, conbinations, nodifications, honol ogs, minmetics, and variants °
t her eof , [IM]ess i tAritibodies miayibegprotitiet i reenyoformsiductateffaghéres, wompldxased on
context and/ or_.know,e art. 11071 1t hfs been GStﬁzal I shed, t hat

55

. dge.in the
scFv penét H’t“éu’{ﬂr“@s @é?ggr;% to e RcEst &Y ePPB‘?na_PH@o _Ybﬁf%%?%% Vdi% vVt han a
full si zgspntHaBoRY, DRAFISRIBAYs. 38RaldBintiBody Ragthdifls, cCAIPISfimedks of FBN - J-
Cancer 77: T405-127(1988): Hudson, Cun. Opin. Immundl. 11(5)° 548-557
(1999) ; awd fragmants of Falrspare Bdsogecinded i thd Fernl' $@giments T s dongsasflieyaretain thee n

enpl oyed, i n.di agnostics invol.ving radi.oactive |abels such as.t r .i magi ng
Lo al | owbrBing Sgeleristics of the eribimatantbedy or lrser fragment omepes inalwley fafe body.
A number eplmpRMAltinidd Afthia8 Yiabofiés TabddIEY, ind'R¥8bodi&L el phrakidsl €L B0 8y,
pre-clinical” evaluation for in vivo stability and efficacy (Adans et al.

(1988), binding frigm¢nt 4E990f, egomplex havidg aT ggibody by binduiE\frapnrentrtheseodt and
designed, w th .the Ctermnal end of the VH d in tethered by a pol ypeptide
inker t ot adxSF Bt aitduicale Brenerpoe sl R mAGrOL 5 WOLAL6

ori ent at igerivdtivesBhBHRond, Ao dHh a3, Mk , PimétR, Md FeiRisthéreot ghR&y ed to
the N- ternminal residue oT’_VI-_l t hrough a pol ypeptide |inker (Power et al., J.
| nrun.  Mitib speadffed othg@ise®s iidicded ptheffvise pasieq pr pontext dndfirdnowtedgy pi thel | y
around fifteen amno acids in length. Wen the linker is reduced to about
three to™even anino aci ds, the scFvs can not fold into a functional Fv
domai n and instead associate with a second scFv to forma diabody. Further

reduci ngptdm® | engt I il bebeedthbisBed that $FSpehbile sk ainars leafdddforh eces t he
scFv association into trinmers or tetranmers, depending on the |inker |ength,

corrpos: t ploedanercrgpidlydhan » il sieapnibody b@«lza(ll%mléy gre(spodipy In sizpisdamsiet @bl )
R - : . . N Do '
S Bk PR PRI SRS, Ol DI PRty | RERSARBITIAG: o1

as scFv rinmers, 'a ramer rovi over

t he' bi ndiwwg eodl., tThmor 78rdehing BBRUARYI N0 Qhus, \WEF v Bf4/f2H 2hiploed Tth dR2a6s31ce 20602

parent antibody to the target. This higher affinity offers potential

advant ag&olviag rdieagtive lepels vaeh a{umen dBagpg o alloy fosa mergwepid sleguwpre gl

appl i cat| - Addi fl i t | P I ' ' | SG.- 1,

Wl ch’ ar SRRGiSRERMS U Bl theitap. AHloicor capPbdchaB e bt e
recently undergone pre-clinical evaluation for in vivo stability and efficacy (Adams et al.

(1988), supra; Wu (1999), supra).

[108] Typically, scFv monomers are designed with the C-terminal end of the Vy
domain tethered by a polypeptide linker to the N-terminal residue of the V. Optionally an
inverse orientation is employed: the C-terminal end of the V| domain is tethered to the N-
terminal residue of Vy through a polypeptide linker (Power et al., J. Immun. Meth. 242:
193-204 (2000)). The polypeptide linker is typically around fifteen amino acids in length.
When the linker is reduced to about three to seven amino acids, the scFvs can not fold into
a functional Fv domain and instead associate with a second scFv to form a diabody.
Further reducing the length of the linker to less than three amino acids forces the scFv
association into trimers or tetramers, depending on the linker length, composition and Fv

domain orientations. (Powers (2000), supra).

[109] Recently, it has been discovered that multivalent antibody fragments such

as scFv dimers, trimers, and tetramers often provide higher affinity over the binding of the
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scientists have concluded that cells expressing dineric forns of PSA-1
establ i shed nore stable rolling adhesions because of this hi §hEEBRUARY A7

affinity. , sions are nore sheer resistant and q,)%l ' S
fluctuati o‘&gﬁﬁ@@?ﬁ%ng vel ocities. (Ramachandran et al., @é’&g’é{@g) :
10166-71 (2001)). [110] Mulitvalent fornms of scFv have been designed and

pr oduced by, LGS, (o £06 BAPHOAC NASRAENL D bbbl &8, SEELS i idsyd | nker s.
]h I¥'IVO \Y | %If S be %/\D

Anot her gpproac es®using sul' 1 de bon ween SCHV® for the

| i nkage. ihpfoved pdreato-&iverioafon nirfofhdtiag isphlicatidnsdiAwditichally, ihsiudeinie®-Fv was
reported by Holl i%(zar, et _al ., PNAS 90: 6444-48 (1993) and. Kortt et al.,
Protein |§ﬁ§s=tu19@d gand PS{do}y whicharesinrplvadinisterpg apbrollingef lewkosdies,  di mer s

rotel ; : . |
Peuci o SERBEEARE B AGEANGE ) ehfiEssify B ot RESIED cbillibn bidee O 11 2
Jbnmunol stabkAS{ify adB&dchs Bac4uk0 82)tis Behérbindingaffalty, ThBiecldhediansure Aibif 13) :

7630-34 (1996)). Another . nethod was, designed to _ nmake tetraners by adding a
st r ept aviShees restsiAng gnd edulbiteddess fluctyation ip gllipg velogities, {Bamaghandmneépk.avi din i s
conposed ' 3 the scFv- streptavidin is folded, 4 subunits
accomd%'ﬁﬁggggﬁygé ?2@%ﬂ)a tetramer (Kipriyanov et al., Hum

Ant i bodi es Hybridomas 6(3): 93-101 (1995)). In yet another nethod, to nmake
di ners, tt10fers, aMilitedlemnforms ofoscFr davelezhdesignédsaridirodicbied b ottierd he protein

of interest. A peptide-based cro li.nker with variable nunbers (2 to 4) of
mal ei ni dz)rg@aaweghnﬁ%s besp dp bk twe é’SWIWb“lkﬁfé- M@FHPHPa‘FWP]é(E%“SS%the free
cystei nesg; ggﬁ,l'g ' g‘(’%' 3 [gﬂﬁd]dl:' e
greater Elllsﬁll I ng Ogﬁlﬁ%lt}vt@%/mg‘fd %@%‘.\é}gg&?%%t Y e'eﬁﬁé?lgaﬁ%&%%%%htg nef i té‘?-lgl in

di agnost iof dimgricogromieiic §y vetsagpartyd bartdoltipercapla UINAS PegiddeAs.(199%) aedanpl e, a
scFv 'may pe enployed as bl ocki n ent to, bind target recepior and thus
bl ock thég%ﬁﬁhiﬁgé)r & ég-%OhQ%§%K1%9??g§ﬁﬁ$“CPW%‘Bﬁwﬁ Higned o make | o

desi r abl %hheféfm&w@bplaa&% ags%§ﬁé?1b&xfﬁ:%m &d JOIN pRLiNGEH0R REfopRRY and the

receptor to decrease’ chances for disassociation, which tay allow an
undesi r aBéwins amptien etwfeen Hemmattthe edtermigesaf theossckndKpstebpgtet al. 0/ Bdrtirtol.on, thi s

hi gher f.EiQi Y usef ul . whe e r rece r re tnyolyed in
adhesi on alé%tjs?'r %7%9(1 §§2)’ g\)ﬁgfi‘“’cfﬁé a?’a}rg’é’{ &2@2:7*‘?11 (J]re3§ ’g&@%ﬂg §ﬁ5s XBP%’% nt in
areas of by wReRkidhb@1b make RuameR Bt fldfisSa strBtaddil ERFhYRqueRQ At (MR-
2003/ 003166 PCTI Us20031020602 [ 112] I'n this ;\%St'em the phage library (as
descr i bedermene of threle) Streptaislin Heompese afd wbunitsago wbew te sehvch can fol d
into the sgg&gyi lllelg tfolfde(?c{, Ts%{)urgipseacggmlrn%glat% %C?I;SC?V%S to form a tetramer (Kipriyanov

et al., Hum Antibodies Hybridomas 6(3): 93-101 (1995)). In yet another method, to make

dimers, trimers, and tetramers, a free cysteine is introduced in the protein of interest. A

peptide-based cross linker with variable numbers (2 to 4) of maleimide groups was used to

) cross link the protein of interest to the free cysteines (Cochran et al., immunity 12(3): 241-
50(2000)).

111y The greater binding affinity of these multivalent forms may be beneficial in
diagnostics, prognostics, staging, and therapeutic regimens. For example, a scFv may be
employed as a blocking agent to bind a target receptor and thus block the binding of the
"natural” ligand. In such instances, it is desirable to have a higher affinity association
between the scFv and the receptor to decrease chances for disassociation, which may
allow an undesirable binding of the natural ligand to the target. In addition, this higher
affinity may be useful when the target receptors are involved in adhesion and rolling or

when the target receptors are on cells present in areas of high sheer flow, such as platelets.
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anti body. Further, and al so di scussed herein above, the construct is
suitable for bacterial expression. The genetically engi neer e@dFBRYARY 2007
conprise h -haj.n_and |light chain wvariable regions joi

conti guous@é‘?@g@é& 15 am no acid flexible peptide space?e‘fﬂ??@:’gg% Zrred
spacer is (@y4Ser)3. The length of this spacer, along with its amno acid, .

constitue provi for a ngnbul ky..spacer . which allo the VH and the VL
regi ons t@rﬁ]f ol d i g(?%h’ﬁ S?ﬂﬂ@tf%ﬁ’r?g‘?g%\}brg%’né? pies[cHhi:&B?rg\piagg»gee(}ap €tive bindi ng
to its taddiphed toldigllay vk \Whichean €@ ito Be hboVaRAE Birfh dfXhY BV réié Hfin
preferred nethod of Tformng diners, triners, and trianers (often referred

to in theardibpdysFuthepcumidatso disonaseddicsin aboyrdthe sopsinistissyitable Sordacterial v) .

Dieters are_forned, under. ndi ti ons ret acer, -i oi nj. he two
Pt obi o AprisRHS Fhé BeticSRN AP ARGT SorhfifectRARE thaid ShdiBR oA, |

resi dues. valiabR régioid jefiRd byResoatighseYeeicsdédEs dmno\arid AediBleGepiidissphéddm t he
sane nolecule fromfoldi n? into a functional Fv domain. Instead, the

domai ns aFke prefered spasepisi(BlywSens. Fangngthehthis spagenalong with dsmanmeracidol ecul e
to create t bi.ndi ng, damai ns n a_preferred netheod sRacer. of. only 5
am no aci 3%%%@8?’%3\7\3? G uifl%'rSpa?eg’b\gla\/%ﬁ achﬁgﬁpﬁ\& ?Iﬁﬂhe%rgglaﬁtﬁ’er can be
fornmed frma inwa fullefiéial 8y deflaitiSthaprofidesnffavdive biddieitits thgetl ati ons of scFvs

and retain the selective and/ or specific enhanced binding activity of the
parent scF and/ or . show i ncreased binding strength or affinity. [1141 In

v(s),
a sinil arllié\khi on, Y#ymedhe leaghref thesnasers anedeiprefesred mptbedok he spacer
joining the . i I I | : . ess
han 5 anOfgEitgs, Sy el uiigs (GhaGelneS (S BPEE BRG ddbalifdHifhodicr, P12
same nol egidlteirdbodies frespdictigely). rDimets fre forimednaidefvorditialis wheré tHe@psaber t hr ee
separate scFv nol ecul es assgciate to forma _triner. In a preferred nethod,

triabodi ey e sre yamdde shainshA bk s shogarsd legenerally Sti2aatmimoacilpacer . The
tri abody e r ' ' VS, QF ree
differ entr%%g%%[ M)gr@gglﬁédg%lﬁé%,p?%ﬁggﬁfe}% g’ip% Gebl:ese aéﬂétff%r{é%ggn%rrgélﬁce%?f i C
enhanced fréthdoliding iAtota fnttyoral Fi dempahy dndtesic the(domainaté dorced avpainwitkased

bi nding strength or affjnity. 11151 Tetrabodies_are simlarly formed under
condi t i orcompleneatary, domams of anqsher glecyle fo gregfe ywe buhng domaing Bra a scFv is
shortene I m ' Bg)s‘;,gg.@s% : ting the two
vari abl ed%rhfaélli%gﬂﬁ}g’l%?ﬁ%ﬁggﬁi&ﬂngée%éﬁq%%?%ﬂl%% I ng | nfigmg&l unctional Fv
dormai n. |comsteadionf @his dimpacat e foahvd frolndeolidenteskseiivatos ftom tvws differdanet r aner .
The 30 01 FEBRUARY 2007 MO 200Q4/003166 PCT/ US2Q03/020602. tetrahod an be
formed frRAPRIAHGRS %F@%Y% ena%regaerFa&,se G gHor SPEDE ﬁ@b%@fﬁﬁmdm& VY By

the parent scFv(s), and/or show increased binding strength or affinity.

[114] In a similar fashion, triabodies are formed under conditions where the
spacer joining the two variable chains of a scFv is shortened to generally less than 5 amino
acid residues, preventing the two variable chains from the same molecule from folding
into a functional Fv domain. Instead, three separate scFv molecules associate to form a
trimer. In a preferred method, triabodies were obtained by completely removing this
flexible spacer. The triabody can be formed from three identical scFvs, or from two or
three different populations of scFvs, and retain the selective and/or specific enhanced

binding activity of the parent scFv(s), and/or show increased binding strength or affinity.

[115]} Tetrabodies are similarly formed under conditions where the spacer joining
the two variable chains of a scFv is shortened to generally less than 5 amino acid residues,
preventing the two variable chains from the same molecule from folding into a functional

Fv domain. Instead, four separate scFv molecules associate to form a tetramer. The

30



di fferent popul ations of scFvs and should retain the selective and/or

speci fic enhanced binding activity of the parent scFv(s), and/1dfEERvarY 2007
i ncreased binding strength or affinity. Wether triabodies or tetrabodies
form under“"&&Wd’lg?qlé?ls where the spacer is generally | essPCT/HEN03/02¢Dho aci d
resi dues | ong, depends on the am no acid sequence of the particular scFv(s)
in the mxture and the reaction conditions. [116] Once an anti body,

f r agment ,tettabody part beuformiad fionyfoge glentiehl belvsi ergfrom dpabindivided uhisromen

oo RSP bl BB Bl ¢
fragment %iﬂ&?ﬁg?ibtiv_itgfo&itﬁb padént GBRV(S); hed/biSsdhio®Sinbrleaddddidih g kttaigtinot dfinmy.. For

exanpl e, full antibody nol ecules,” Fv fragnents, Fab fragnents, Fab2
f r agment sWhethergrighodies grdetsabodied fomh andegreenditions whergrihg spacemid gemdrlbhles®et ai n

the desirged characteristics, of the priginally selected or..devel.oped

bt boay E SEREREC I iRt deBE R ohthd Bnind #8 GEbERsPTATERSIE 1 o ami no
aci ds, buktpgt)ihlthé gli:abfe MaeheRALEGE @ndiions.s of an antibody or fragnent, it
is well withi'n the skill in the art to nake conservative anino acid

substitutions. Mdifications such as conjugating to various agents may al so
be made [B¥lanti bodnes aprantibedjndiagment enenmstragtthavingglesined bingingdi ng :
characterjsties.. O he ifigati uch t hose.. -t o-produce, nore
stabl e anctaPabbblgllegsha%Ee‘{%%ge:%rgeﬁtagaﬁn’égg&z?%%’%és ‘%glégv ! n?%?algﬁgﬁpggneoss&?erdagnent S

Wi t hout  ah tiRrdrngingd @k lquidaged pro¢ided hefel tog¥ediRe @onstite it Siddrapachnts viidth on,
sem peptoi d nodification, cyclic peptide nodification, N term nus
nodi f i catrelem thechasagierisiics abtiefdriginal aptibodup Frrexammel i @ntibedntmelaculemckbone

di i cat AR rigind o e pegulbmcicbon:
The abi 1104 asm ER Fa FePtEnde KBhEAR dlftes i iRt bbb TpiBean:

speci fi cahaderwhieh tetsih thddesirod chdrodleristics bOWE ogiginally k610g8@ 6t Gevelopadsess

whet her their binding characteristics have been c?;anged. 11181 Likewi se, it
i s withi ranfibedya fRgment, e cangbualii | | ed wor ker using the gui dance provi ded
herein to alter the binding characteristics of an antibody, fragnent, or

const Uty 10 OBt airhicd RkRE Yl Suithit SRS LS SAGKA AR AELRIkSSEEs o O

exanpl e, e an antibo aving desirable properties is rdentified, random
or di r ectadntibbdgaresnsentdyisiveclis#hinttive skik ethataet to atdkatbasepvativhamand | body,

and those variants may be screened for desirable . characteristic¢cs. 31 01
FEBRUARY amﬂﬂbstwweﬁyleﬁﬁﬁﬁt@mewhme@&%wapmrg% HaY elspbemadgnal

met hods  kpawihddiestd? Gra@fdentsiehddt aReétirg! th¥iPHindirfe F@ralferistics. Other
modifications, such as those made to produce more stable antibodies or fragments may
also be made to antibodies or fragments without altering their specificity. For example,
peptoid modification, semipeptoid modification, cyclic peptide modification, N terminus
modification, C terminus modification, peptide bond modification, backbone modification,
and residue modification may be performed. It is also within the ability of the skilled
worker following the guidance of the present specification to test the modified antibodies

or fragments to assess whether their binding characteristics have been changed.

[118] Likewise, it is within the ability of the skilled worker using the gnidance
provided herein to alter the binding characteristics of an antibody, fragment, or construct
to obtain a molecule with more desirable characteristics. For example, once an antibody
having desirable properties is identified, random or directed mutagenesis may be used to
generate variants of the antibody, and those variants may be screened for desirable

characteristics.
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able to determ ne addition antibodies or fragnents thereof that have t he

bi nding capabilities of the L32 scFv. For exanple, additional0lZi¥BREARY 2807
can be isolated using the biopanning nethods described he n the
mol ecul e oWQMOMOPASK |32 binds is used to screen a partréﬁugtoo I’tgoﬁgi
display library, particularly a library prepared froma |eukem a, |ynphona,

and nyel o ati ent 1201 Anti hodies, and fragnen din to t he
present lﬂs%]ﬁt i on, g&P%YF““H%?@eé qdeﬁ%nf’waen ﬂ’&f‘b@nP Hgéﬁ‘]{ alsg be ched
ther et o | doticldFiieadhiERAHbbMEBs amagmaﬁmbteb?atat ﬁavettnet)ﬁfatng and in

di agnostics or prognostics, Including staging. The tag can later be renoved
fromthe cmphlshutsaof thx b sedsv. dforigsahple, ubiqgonahmtlhd)dles,@ah be BothtedBTsag thec rryc

FLAG d 6, H HTTPH KT t .
U8 Cang Jaspaninanei S derorbid Hatern qupercinde MpleRule o sell gt L3 bidsugsed e
tag is %%&%&@bertﬁmty?hge o didify tﬂrarlylpﬁﬂtmﬂplhqﬁmfyrpeajmtﬁmﬁ her eof or

constructs thereof, pep pol ypepfides, proteins, and fragnents and ‘
constr uctlsultehma,dgmphamabmdpnwmepam&me| t her prokaryotic or eukaryotic
expression systens. Methods for pr oduci ng anti bodi es and fragnents i n

prokaryotic.and euk otj.c s n t.he 1

eukar yot i[ég((':]ell s&é%? ies t(?rs}g?lf’rqsﬁ'i‘}éﬂ‘feingﬂnéﬂ%" afllgo

di SCUSSG%ab@E%g‘mafﬁﬁfbé ﬂs@ﬁ@&‘oﬁ&tﬁ&]ﬁ‘eﬁ&h%to%%i@m the prépafldfaf® peptides or
pol ypepti des by genetic engineering nethods, wherein the host cell is a

eukar yot edem\lf@ak@u fhetdof, andsip dergaoshios stltoemsmass ihdudingsteghig dhedyscaam  and

ai et purtel BerR R T B BBHG “Ermed o ueP Ry e sBhade AR APRR1E

cont am naifhge, KLAG! Gﬁ%@'l'iP'}PAi 12s6 fHSN ST PRIK MY OLTS, BORIELESSAAG®STEM
i ncl ude yeast expression systems. [1231 A preferred prokaryotic systemfor

product i dvs @thﬁHJ—&ﬁmwﬂeanﬂTdmey,pﬁm Ree Genf, 32h601-28 £H98pn Tiedag 8. coli as
the host fo E\fe ex n vector. The peptide or polypeptide produced in
t he E. cétr?ea} purification, is substantially free of E. coli
contam nati ng prote| ns Use of a prokaryotic expression systemnmay result in
the addifjppgn of a ARBYINY REgMERs thefeok Br EdHRNLE BdFbR e§?asjpe§ﬁ@ésl of
the sequences provided for in the present invention.

N-term nairommmmmdiwns@iqt@the@@f o treapRdarRd 12@0Her wﬂ:azyxmt/ @03166

T S 0RO 2 SRS P SRS o Sroh Y SO Rl drhdhd P e591 01

prokaryotic and eukaryotic systems are well-known in the art.

[122]} A eukaryotic cell system, as defined in the present invention and as
discussed herein, refers to an expression system for producing peptides or polypeptides by
genetic engineering methods, wherein the host cell is a eukaryote. A eukaryotic
expression system may be a mammalian system, and the peptide or polypeptide produced
in the mammalian expression system, after purification, is preferably substantially free of
mammalian contaminants. Other examples of a useful eukarybtic expression system

include yeast expression systems.

[123] A preferred prokaryotic system for production of the peptide or polypeptide
of the invention uses E. coli as the host for the expression vector. The peptide or
polypeptide produced in the E. coli system, after purification, is substantially free of E.
coli contaminating proteins. Use of a prokaryotic expression system may result in the
addition of a methionine residue to the N-terminus of some or all of the sequences

provided for in the present invention. Removal of the N-terminal methionine residue, after
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pol ypepti de, can be perfornmed as is known in the art, one exanple being with
the use of Aeronpnas am nopeptidase under suitabl e condition®91{ésRuaRaReen
No. 5,763,215). [124] In a preferred enbodi ment of the present invention,

t he procesdvO a04/0¢16fduci ng an anti body or fragnment ther eoPCHEIS2G0p/820602ps of
(a) providing a phage display |Ilibrary; (b) providing a nolecule or cell

that an anti body or fragnment thereof having the binding capabilities of an
scFv ant ipgeptige 6 podypaptide prog@Ecidnioitlpw fofifullxxpdession of the peptideong t he phage
display library.for hage particl € di splaying an ol i.gopeptjde or

pol ypept iqfi"ﬁeﬂﬁge’ 8?’?18%8?%%?1‘? a5 kg mgﬁe |9 eéﬁ@p{é#ﬂfg,\%ﬁhg]enlgegﬁ

anti body @ofbAgRihopdplidhRindbestitable@bndifiasd @B?Pﬁ&itim(iw@[mly?.ndi ng
fragnent thereof having an anti body or binding fragnent thereof, having the

peptide or pol ypeptide that binds to the nolecule or «cell. [125] The

ant i bodi d824ind pol Vipaynreigeed embodiment of the praspntanvensioncthe phacessdopl exed with
e.g. associated wt onbined, fused,, or |inked varj.ous_ phar paceuti cal
aent o EhRieti i galiofy B lneRent GERAR et ST, Gl piRiciiR aRBR R |

W th a phaiase @y pteading a mdltags onv@IIaRitanQintibd®y SOfrApnneiP tHedgofMavigg the

conposi tions conprising an anti body/pol ypeptide and a pharnmaceutical agent
havi ng arhipdigg sepebiitiep ef an S@Ntﬁﬁlb@(ifbbgﬁgra@”{tWSEQ IDshiEn] meybpedior (Ons may al so

be used for di agngsti c.purpases EX es of carriers useful in the
mvent  orPRed R e BB ARERR Dot B RIS BePlsuB R o TSR ER ot ner

pol ymer, sdlgfeptide thatiyiddonhtht oldeale)srRell; asl (wybﬂodasmF dg bhEddyVde Sragment

conbi nati ons and nodifications thereof. Alternati vef(g, decorated |i posones

can be ustereokhpyingat ledspensoantibodeeichinding fipgmentibereobhaving ae anthodyer g. |

Doxi |, a . rciall ' | i 0 nt aisni | arge,a n

doxor ubi cl?ug\@gg%ﬁ%ﬁ%‘gml tl}{%rgéghé@%glﬁ I%gg%er (gigpéorqg%ﬁp?i 83 (lt:ﬁc:a%P gllﬁ?\%otrlllgqlgolrieér}%? (glf desired
agent s angllbe adm xed with the antibodies of the present invention to
provide a high drug to antibody ratio. [127J Alternatively, the |ink between
the anti bodg}oor fra,ﬂ%rrent, thereof and the agent may be a direct link. A

direct |iRbet weenlhemntigpdishind pRlyRARbdes Highesthiesimaentay cambe ¢rpRleRsdd via a
chem cal b . : UpS;: ' : | es. The
chom oal BERgEcEREER SUATEANRAL el BRilea s PARAL R BB e fBRERL

hydr ophohduch bodihgs,aohiysirang hadioactibe isdtopanamd eptionally avitlc a phaxthaceuticallinydr ogen
bond. The __bands can be, for exanple, am.de, carbon-sulfjde, peptide, and/or
i sul f i deeTEgHS CATieR, (T NEPRFRARE OMPPSIORS SRR BRSABEIIdeTy Bebpeeds2 0602

and a pharmaceutical agent having anti-disease and/or anti-cancer activity. Such

-

compositions may also be used for diagnostic purposes

[126] Examples of carriers useful in the invention include dextran, HPMA (a
hydrophilic polymer), or any other polymer, such as a hydrophilic polymer, as well as

) derivatives, combinations and modifications thereof. Alternatively, decorated liposomes
can be used, such as liposomes decorated with scFv Y1 molecules (e.g., Doxil, a
commercially available liposome containing large amounts of doxorubicin). Such
liposomes can be prepared to contain one or more desired agents and be admixed with the

antibodies of the present invention to provide a high drug to antibody ratio.

[127] Alternatively, the link between the antibody or fragment thereof and the
agent may be a direct link. A direct link between two or more neighboring molecules may
be produced via a chemical bond between elements or groups of elements in the
molecules. The chemical bond can be, for example, an ionic bond, a covalent bond, a
hydrophobic bond, a hydrophilic bond, an electrostatic bond, or a hydrogen bond. The

bonds can be, for example, amide, carbon-sulfide, peptide, and/or disulfide bonds. In
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order to attach the the antibody to the agent or |inker, am ne, carboxy -
hydroxyl, thiol and ester functional groups may be used, as iﬂéF]EﬁBWHRYhOQ%e
art to formcoval ent bonds. [1281 The |ink between the peptide and t he agent
or bet weenMhWOHEBA¢6de and carrier, or between the carri E?T/éjﬁéﬂoé’@%?z may be
via a |inker conpound. As used herein, in the specification and in the \

clains, a |linker conpound is defined as a conpound t hat LOi ns two or nore
noi et i es ordgido pitaghdhe theranbbodyt todheagent halllﬂéfm @mnbr@mmfe'd ygxokylathedland| i nker

conpound e .conposed of 0 tr| br anc uadrupl e or
ror o br SHEhGHCBH BIRES ritRaP ot i SRRt bt forpt @V Ra Bondt uent on

i ncl ude those sel ected fromthe group having dicarboxylic acids, malem do
hydr azi dg$28]PDPH, Tirrihtobehi€enatié feptiddrand itlikesgentocb&wedn the@apﬂldmld [1291
More specific exanples of |.inker conpounds usef ul , accordlng to the _present
i nvent i ofarTieRQrihgivecph eenrearr%@wmcm% @l ¥iach Jirken OmpRWIdn i AS el Beregl i ar i ¢

d, .
20 iy e FRbCHEE e ip RS L Bk CHAIGREN 6 Serid ds FRotlonlil BallofiB e 3 ©
N- [ mal ei miwdodafbeanoicticacTHe lmltatdmabe d@alglﬁtcahaﬁﬁ:d[ozbmﬂchdylﬂlbtrincﬁédaﬁﬂwronyl

hydrazi de); and (d) carboxylic acid hydrazides selected from 2-5 carbon
atons, asem@erndmey besompeiediod aidoshie-bransdy, friRle bragek, or gHpdIuBler Tes t her eof .

[ 1301 U Bled bang LACT 1600 bR HENICR PIRLL pPRRASAbRE0S0d ol 5O

usef ul . e free sugar

exanpl e, sélb&eaﬁtanmarg@mpmvugdldah@xmimda marénadahifd/raziays, PO conpl i shed
using small peptides. Exanples of smal] peptides include AU, AU5, BTag,

c-myc, Fleaboxpigaqy hydpgdes pagsmplbpeptidespHH, | RS, KT3, Protein C, S TAG(r),
T7, V5, VSV-G and KAK. [1311 Anti bodi es, and fragnents thereof of the

present | ntion Laug g £l Su e
ot her wi sémgsoci ate Ml\.M A ?ﬁagl g1 %‘éeﬁ‘?g ?&Pg ﬁdc%glsfﬂ %l C t| ve mar kers),
such as Ipactent inmubipasmchldd (epédserboryljcayad sesich as siveinic mdd;‘ glataridiaaignasl i c,

g;f?ggz;' adipic ‘F‘%“iﬁ ?euegﬁ Wgaﬂ%éggaﬁé{%ﬁﬁ Ki t({sofggvicn gﬁ;ﬂ}’g@g}@ El[ﬁot ope-

radi oi so o) ude
111i ndi utrrnlgaq%% %]éy%%ol%?ﬂ%??ﬁf#}oﬁ?hgﬂ{}ag%@uﬁd l‘fgrﬂa érr?m%%%‘r?}[dedgmet ium

121int el | tlmydnmdei@? (3-€2-pymdyldithio [p2spromyl hydragide); a8 (@t arborylitGeidhul | um 168

thl um 1231 00 02, 34 B EBRUARY o200 nd 2 OLO03LER ECT! L2003),970002

and analogues thereof.

[130] Linking via direct coupling using small peptide linkers is also useful. For
example, direct coupling between the free sugar of, for example, the anti-cancer drug
doxorubicin and a scFv may be accomplished using small peptides. Examples of small
peptides include AU1, AU5, BTag, c-myc, FLAG, Glu-Glu, HA, His6, HSV, HTTPHH,
IRS, KT3, Protein C, S-TAG®, T7, V5, VSV-G, and KAK.

[131] Antibodies, and fragments thereof, of the present invention may be bound
to, conjugated to, complexed with, or otherwise associated with imaging agents (also
called indicative markers), such as radioisotopes, and these conjugates can be used for
diagnostic, prognostic, or staging and imaging purposes. Kits having such radioisotope-

antibody (or fragment) conjugates are provided.

[132] Examples of radioisotopes useful for diagnostics, prognostics, or staging

111: 113; 101 99mt

indium, ™ rhenium, ' % thenium, '*'rhenium, **technetium,

167

include **'indium,

2Imielurium, 2 tellurium, ™ telluriunm *thulium, '*thulium *thulium "Zjodine,
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126i odi ne, 131i odi ne, 133i odi ne, "'-krypton, 33xenon, 90yttrium 213 bisnuth,
77brom ne, 18fluorine, 95ruthenium 97rutheni um 103r ut heni um01FRBRUARNL200T
107mercury, 203nmercury, 67gallium and 68gallium Preferred radioactive

i sot opes, MHB2QHNH t o0 X-rays or any suitable paramagneXHUPWAYOZ0p233] The
i ndi cative marker nolecule may al so be a fluorescent marker nol ecul e.

Exampl es \9f f1 ugnescent;;. mar key  nol ecul,es i ngl ude fluorescein, phycoerythrin,
or rhode{%i‘?ﬁ’é‘}e:%?loﬁﬁﬂ’i ﬁ@‘é‘???ﬁlsk%ﬁ’to&t)g ?1]‘?5’6&?%@@%#&%’!5“{%%2‘}”%% bodi es or

f ragment ssgopiuoal et on IMAHEARIN S FRREAS, YRGS *lefurfl PagRAREy,
prognose or stage di sease states by providing a sanpl e contdining a cell
from t he & gallfure nindafghllitet ePrefertadgadioatthverisdtbgesaart opagtieds Xofayk beapy esent
invention pbind to the cell of the patient, thereby indicating that the

pati ent iS§itahle ppiapagheticdpnnias t he di sease. Moreover, the present invention
al so provides a nethod of purging tunor cells froma patient by providing a
sanpl e cqpsgy ni g ofld ifaiCARAE ik oPRbicee BRLILEHPALbREhhafet hibIdLRIN { he
patient wth an antibody of the present invention. Such activities nmay be
carri ed disaniphes ofifloorescent wiarkey malecides include flubrescein; phycoedytbrn, drn vi vo or ex

vivo, the, i i ng age .S referably. physiologically acceptable in that it
does not rh%\‘im ﬁé’rﬂg‘?‘{lj{é‘fﬁm{‘%g’éwnﬁ{ﬁ%ﬁ?é]é%?éﬁl e level . Acceptable |evels of
harm may be determ ned by clinicians using such criteria as the severity of

the di segggqand t heaawialed R ifapdhenls cBhfiBhtc@ B in@Ratvd thdmdersMhbbé BsRAq6t tO
cancer, staging a disease in a patient generally involves eterm ning the

cl assi f i chagnose, pfogrioee oli stagesbisdasseatephy phyiding e sampleeontavgeg & osl] framdhe

[ [ f the t : I i fi.catd t assi b
Lunor,  cgeBr BT e S BRI SRy BheRars” (G
Edi tion) thdpdtient, 0&teby nBRating WAt 4R pafientis A R of SichRYhe Gh&iseNFRr&REE N and
whi ch classifies stages of <cancer into T, N, and Mcategories with T

descri bi e piesensinveatign alserprovades armethed o bpureing temoecdlsdrdno e peticnt by N

descri bing t.he regi onal | ymph npdes nd M descrihin | St ant t ast ases.

I n addi tipg?\‘,’lgﬂgea il "r]]ee?oéltq\{%_glcf’ﬁﬁ ﬁ?matﬁ%p?vng% lﬁg‘goaatﬁgq%ee eg{ggofrhn@est ages and

each nunhRtientedidh &n btibddp 05 HePreseaPiibmasn. Buchhctviibs Bay BE SarribPbutgranpl e, a

Stage | breast cancer is defined &/ the TMN group: TI,” NO, MO whi ch nean: Tl
(o)

- Tunor ¥V i Wiroper ¢xege. | Wheteagapiiet out jovivo Rp ¥ wye.dhaimaging Agenbise

nmet ast asi_s - .di s t t hS, : JANO r_systemis used to stage
AML, Wit Wr%%%%%%%bﬁo%%%@sﬁcf%@%g‘g{é‘%t i SO Bhon U el o BRE R ARy 2085 WO
2004/ 003 LfrfacdplabléI206 3 /A2658% e levels of harm may be determined by clinicians using such

criteria as the severity of the disease and the availability of other options.

-

[135] With respect to cancer, staging a disease in a patient generally involves
determining the classification of the disease based on the size, type, location, and

' invasiveness of the tumor. One classification system to classify cancer by tumor
characteristics is the "TNM Classification of Malignant Tumours" (6th Edition) (L.H.
Sobin, Ed.), which is incorporated by reference herein and which classifies stages of
cancer into T, N, and M categories with T describing the primary tumor according to its
size and location, N describing the regional lymph nodes, and M describing distant
metastases. In addition, the numbers I, II, III and IV are used to denote the stages and
each number refers to a possible combination of TNM factors. For example, a Stage [
breast cancer is defined by the TMN group: T1, NO, M0 which mean:T1 — Tumor is 2 cm
or less in diameter, NO — No regional lymph node metastasis, MO — No distant metastasis.

Another system is used to stage AML, with subtypes of classified based on the French-
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Anrerican-British systemusing the norphol ogy observed under routine
processing and cytochenical staining. [136] In addition, a r@k@ﬁ?l“}/ARYzom

proposed World Heal th Organization (WHO staging or clasgification
neopl ast i c WP 3W4Q0BH6G¢ { he hemat opoi etic and | ynphoid ti 3383@5?9?8406%8%

(specifically for AIVLs) traditional FAB-type categories of disease, as.well .
as additignal se types t t co relate with speC| fic cytogenetic

fi ndi ngs éﬁ’cﬁ’nﬁm glb?)fséﬁ"gﬂmﬂﬁ P &yeﬁﬁle&éﬁd&m CRFHERE PISESING WY pr oposed
pat hol ogléé,tgé}féﬁﬁéaflbﬁﬁﬁﬁ%) For exarrple one proposal specific for AM

I ncl udes di sease types hat correlate with specific cytogenetic

transl ocati ons and can be recogni zed reliably by norphol ogi c eval uation and
i nununophd36} y pi ng bradditiost a irmnirlppmpsedtWerlﬂ salth Snganization $GEO bstaging

o L BB Wb Lo RS ©
clini COpa(fggéﬂég&Hl f@f‘AMLs?%aéfti%anqsﬁBltﬂ%dca(e%BH% of dif¥¥ke, ks wellll 83 -adfabhal -

115(4): ( 001)). 11371 The present invention provides for a
di agnost i disegse typas that corrajate stithgipagifikicytogmtic ifmdiunigs and AML psiosiated witleat ment

o bept | HeTSHORPITy e oy £ AR BrP S PN S EPoRrreioRe: F PR oe or
i magi ng 358pbsal Mlﬂc%femws) mcﬁweg BREadRtRYEs 403 chRElare vl §REIMRS cytbbeRatid he

i magi ng agent for diagnostic |ocalization, prognostication o survival, and
st agi ng otranistegtions apfl can bamt;egmzedrmhebly@e'amfrpb@lbgy exalugtien andhavi ng t he

reasur | norEREEh St ard ok Siaworas ficdodinte o frpoR BRAGTYIBTPLNE | 51 ng
t he tunorchah @8 THRX SRRVl Bebup ?&t 3 By B gRfetfOsy thelebular g{‘-ﬁll@tlé étﬁ&%@ﬁﬁ@ nt

dyes, such as FITC  PE, and the and fluorescent proteins, such as
green fl lmré@b@mpapd@t @lwre@ommabl@sdmpe@dm entisics arti dsseriboddAnbsirecul es

and enzy e to produce a recognizabl e change,
such as ?’30‘?‘0 mc@%&Z.lwaQ%%?ﬁ&@dﬁbXanpl e, the imaging agent of the kit
Is a fluorescent dye, such as FITC, and the kit provides for analysis of
treat nent [k13f7I I cacy The SR UrBventi®d ProvidRe fdriachadnostid) ipPexhokied, @&adgﬁgrmer S,

e.g., leukem a, nphoma, and nyel oma. FACS analysis is used to et erm ne

the percefor agéltr@faneléfslrs of yﬁmaef@acfm Pieadirivg, el teamenhdavingaRsi ty of
Cr oat mon s SRR PhetdlE P UREEDEriof 1Red KRR ARRRR ks UL S,
or imaging agent. The invention further provides for a method of using the imaging agent
for diagnostic localization, prognostication of survival, and staging or imaging of a cancer,
more specifically a tumor, having the following steps: (a) contacting the cells with the
composition; (b) measuring the radioactivity bound to the cells; and hence (c) visualizing

the tumor.

[138] Examples of suitable imaging agents include fluorescent dyes, such as
FITC, PE, and the like, and fluorescent proteins, such as green fluorescent proteins. Other
examples include radioactive molecules and enzymes that react with a substrate to produce

arecognizable change, such as a color change.

[139] In one example, the imaging agent of the kit is a fluorescent dye, such as
FITC, and the kit provides for analysis of treatment efficacy of cancers, more specifically
blood-related cancers, €.g., leukemia, lymphoma, and myeloma. FACS analysis is used to
determine the percentage of cells stained by the imaging agent and the intensity of staining
at each stage of the disease, e.g., upon diagnosis, during treatment, during remission and

during relapse.
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WO 2004/ 003166 PCT[ US2003/ 020602 [ 140] Anti bodi es, and fragnents thereof, o
the present invention nay be bound to, conjugated to, or ot h8} KEBRUARY 2007
associ at edwi 3004/603ié6- Cancer agents, anti-neopl astic agentgcT/usivbioroseal
agents, anti-netastatic agents, anti-inflamuatory agents, anti-thronbosis
agents, anti-restenosis agents, anti-aggregation agents, anti-autoinune
agents, 4o adhesiBilibod8Mnd frfidntsIAEMb QY P Prélentin$&RARM AKEHS Found
pharmaceuti cal agents or other anti-disease agents. An agent” refers to an
agent t hab, dopjugstefi td, or ptheneisp asgohiatedovitic anti-eanceragentsy andi-neppdastis agofts,a manmal
i ncluding, ,.but not restricted to, a huma bovi ne guin rcine, nurine,
cani ne. | Pafiri! Sgpis -Gl bt S BB eI Seqrls S eapess S Eych
agent s i ngpbilid@endiistagaiits, d@tadgtdbatib ageits, aMi-antoidlin@ 98NS anti2Ghdsthnn g
acyclovir, ganciclovir and zidovudine;, anti-thronbosis/restenosis agents

i ncl udi ngegents catizcarsiovagenlaediseasn agwds, phermageutisal agentsantiother aahdlisgessi ri n;
anti-inflanmmatqQry ent s incl udi .zal t.qpr af en nanoprof en, dr.oxi cam
Scetyl s Pt A agen RS gl atn bl fhennah BeGRop R ARERER b of HiFnS "

napr oxen,ofathahfiBtihdludmg! B st RestrichdaBes hasid) bovinef &ame, PorcaRdmatingsul i d;
anti - aut oi mune agents I ncluding |eflunom de, denileukin diftitox, subreum
W nRho SDRRpingefelihy, ot arpeothany loodedepinali de; and anti -

adhesi on/ anti - aggregati on agents including |inmprost, clorcronmene, and

hyal ur oni ¢ aci d. 2 | h i cal i nelude th
ant i acydiies, - suckeaei i3 FRoEiseofIRRIRE Bl L ks ARHRN T B difadei

( daunony Ghéthding deycldiiig ighnciele vie abid idiotuding A it Mbok/redElidsisigsnts
esorubicin, as well as norpholino and substituted derjvates and

conbinat iBeEdinEsHestazol, dakepasin sodip reviparghwdre.cndsspirnagehinlanpeateide
cis-plati . i 1 Cl V4 j. St i Ara-C,

oyl phosu it Pl SHopldhen. LS B sV RG0S

i nt er f er dbuprbfinAdexityug ey Witiadad, 8apYE LN Aintidmetith, hzldceib] @idomethabineonyci n, and
derivatives, conbinations and nodifications thereof. [143] Inhibition of
growt h ofrofecexifcayd nampsulidy antirgatoimpngpe ageatsgpeuding Jefimeptde, idspil@kin cancer ous
or netastakj;C. s whe ]y | . r tastatic

gr owt h, @ﬂt%&p@é\%ﬁ, %f‘{é%l)é%ts’ Pg\é\h%lﬁ)rg@%@ﬁ%%kﬁgg%%&g%é H?F?Ielﬁgancer cell or
t he et asddatsion/pitbagasgationfaiértts irrhidinglimigrostetlbrarothatd, apdHydlltowir, acld. V)
interfering contact of cancer cells with the mcroenvironnment, or (v)

killing the cancer cell. [144] Inhibition .of growh of a leukem a cell
i ncl udes,[_lf%]r exanﬁ’@,‘nﬂl?ﬁ‘;‘ pPP‘%m?cﬁWé‘i?g?ﬁqnbﬂnﬁlflgf gl‘?l@é‘mfécyﬁ}m?&f‘éfé‘t%i Cc growh,
(ii) sl Pvﬁdig?@?éﬁﬁ‘(a%aﬁ; @in?),%'ﬁﬁ&?uﬁicﬁf ﬂdaﬁﬁ?& D! janQit forfibicin, the total
prevention of the growmh process of the | eukem a ce or 37

carminomycin, epirubicin, esorubicin, as well as morpholino and substituted derivates and

f

combinations thereof. Further exemplary pharmaceutical agents include cis-platinum,
taxol, calicheamicin, vincristine, cytarabine (Ara-C), cyclophosphamide, prednisone,
fludarabine, idarubicin, chlorambucil, interferon alpha, hydroxyurea, temozolomide,

thalidomide and bleomycin, and derivatives, combinations and modifications thereof.

[143] Inhibition of growth of a cancer cell includes, for example, (i) prevention of
cancerous or metastatic growth, (i) slowing down of the cancerous or metastatic growth,
(iii) total prevention of the growth process of the cancer cell or the metastatic process,
while leaving the cell intact and alive, (iv) interfering contact of cancer cells with the

microenvironment, or (v) killing the cancer cell.

[144] Inhibition of growth of a leukemia cell includes, for example, the (i)
prevention of leukemic or metastatic growth, (ii) slowing down of the leukemic or

metastatic growth, (iii) the total prevention of the growth process of the leukemia cell or
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01 FEBRUARY 2007 WD 2004/003166 PCTI US2003/ 020602 the netastati c process,
while leaving the cell intact and alive, (iv) interfering conﬂéEEBMARt’:&Qﬂier
cells with the m croenvironnent, or (v) killing the leukenia cell. 114

Exanmpl es ofY@AMMI8I8Rase, anti-cancer, and anti-|eukenic 5§§H{S§0936’29ﬂ??ch

anti bodi es and fragments of the present I nvention may usefully be Iinked .
I ncl ude toxins, radioisot O{J?ds, .an p ﬁr maceut i cal s, [1461 Exanpl es of

t oXi ns | nﬁnea@réa%%1cas?wss Pl ¢t and phye, (mm}erfemeont%ﬁt Bht heri a

t oxi n, | gmyn ons thereof. [1471
Exarrpl es gi*nia %Flggg%lttggiédsl&ﬁﬁ%vﬁﬁ P%ﬂr}énﬁ gl%({s%qk%gll%? %gn emtters, and
Xx-ray emtters that naybe used for |ocalization and/ or therapy, and

bet a- eni t {1455 and Ekszhpleeuf drttiedisedsh antinamcdreandsadi- feokerhicenganty to Which

r adi oi sot opes .descri.bed |ousl useful for agnqst.i.c nostlcs
ind st agi FBRAES 3hGaEBERs oL g Preser Bpetionatey yERaly RONe A Ioe Epl eo.of
ant i - cancgfidi¥otdHat | sl Igﬁﬁ@& RGNt s include anthracyclines such as

doxor ubi c)iean1 O@éarfa;/lcﬁ}rl:l) dalllmorubl cin (daunonycin), idarubicin,

det orubi cin, carm nonycin, epirubicin, esorubicin, and norpholino and
subst i t ut B46] der i vaExamples oﬁnbinﬁamdlmf@g@mdn muﬂématds@netomheﬂﬁc),fEE@;errpl ary

phar maceugjcal .. enIs |nclude latin t axol chea C|n
D ncr ot RESE ciiatain gk, @ fervaudsaithaiams ud mrbsaRognereot
daunor ubi ci n, idarubicin, fludarabine, chloranbUC|I i nterferon al pha,

hydr oxyur gaz) te”DZOE%ﬁqSi%s of Ad]oisdesPed fnchal aﬁhﬁ@@%ﬁté?s poSitrond@fitt¥aldndes.
combi nations and nodifications thereof. Preferably, the anti-cancer or anti-

| eukeni a k-sayloritersdhatimay hf&)!lspﬂ(ﬂ)ll h@g@lmabombm@qblrthempymdmm -emutesnandr ubi ci n.

1491 In di n I es_.nef hod nduci n
o act | vAPRIEPAE R, v b el GF ttar B rARPloRH FBEHrP ey & ngly.
these antumlfmlagﬁma&bfdgabﬁwé\laﬁ@sﬁgﬁl/(g%e Sk REfatfor thaidpeaticdki | 1 er (NK)
cells (e.g. CD56+), T-cytotoxic e.g. CD8+), and/or nonocytes, which

may result in cell lysis. Generally, following admnistration of an
anti body Bd8bri sing an—lm@tmégwnplsw&%mrqa@ﬁer@rrmﬁée\dwmlbaagntsmame ant i body

binds to r Fed Mllé &

triggeri ngﬂhﬁ%‘ﬁfrﬁg@fé’g& SOF g(;E)geﬂr)](f?: n ang%)r’gg%%b%?l Wﬁ?@h eagésd]’t o]
apopt osi Sdetdfablcii) safmaabMysingpirubidih,esbrubion .and mdxp@ulﬁ@ amhesubsmﬁe@f ef fect or
cells invol ved, cytokines (1L-2 and G CSF, for exanp I ncubation tine,

t he nunbeﬁiefﬁ’fatlY@e%Fmtlwsé@é Frodsficatiops Q@r%chwpkaﬁépmagemwmeaﬁﬁt i body

affinity. m%ﬁlde cis-platinum, taxol, calicheamicin, vincristine, cytarabine (Ara-C),

cyclophosphamide, prednisone, daunorubicin, idarubicin, fludarabine, chlorambucil,
interferon alpha, hydroxyurea, temozolomide, thalidomide, and bleomycin, and
derivatives, combinations and modifications thereof. Preferably, the anti-cancer or anti-

leukemia is doxorubicin, morpholinodoxorubicin, or morpholinodaunorubicin.

[149] . In one embodiment, the present invention provides methods of inducing or
activating ADCC by administering the present antibodies. Accordingly, these antibodies
may activate ADCC and/or stimulate natural killer (NK) cells (e.g. CD56+), T-cytotoxic
cells (e.g. CD8+), and/or monocytes, which may result in cell lysis. Generally, following
administration of an antibody comprising an Fc region or portion of the antibody, said
antibody binds to an Fc receptor (FcR) on effector cells, for example, NK cells, triggering
the release of perforin and granzyme B, which then leads to apoptosis. Various factors can
affect ADCC, including the type of effector cells involved, cytokines (IL-2 and G-CSF,
for example), incubation time, the number of receptors present on the surface of the cells,

and antibody affinity.
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01 FEBRUARY 2007 WD 2004/003166 PCT/ US2003/020602 [150] In one_enbodi nent,
t he pharmaceutical conpositions of the present invention havél BEBRIR

or fragnme t he with the binding capabilities of an ' y

f ragnment 2&”‘@@"?’%{% | and a pharmaceutically accept ablsl;e\(l:]zgsrzi}{;gédrzg‘?@he
anti body or fragment thereof can be present in an anount effective to

I nhi bit reat cell rolli.n L.nf l.anmmat i on,. i nfect.ion ut o- i ne

di sease, cﬁ%‘hast asi i‘_,‘oa? 8%&7%&3%876]?6 prf%ﬂ?‘f%‘ﬁf‘ﬂ&ﬁ“’@f’*”%‘ﬂﬂ%?f@gIpfe§e r | euken a
cell's, OrinlpGHRRSR dnanfBOBEEr RhgrhslitBierésTiwith 1he bindiRBsdpABilitieauf Adscivt Unor or

| eukem a cells in a patient having | eukem a. Alternatively, the antibody or

fragnent aHeedyofagment BESBRABPND: T andanphampacrutieslleeacenieblesarmeer dhee nortality

f | | i |l s. | Lvel : i bod
Pt agrons PHEvd Sy HaghRHERYBCEE b pretinh f M ARP BT RGO AR b "
suscept i GbllingYinBimBiaE6RSARcES, lafitd- PmEaipdiseaby, mamdtisis]isf@AhQnaBENt S, tunor

cell s to damage by anti-cancer agents, or |eukem a cells to damage by
ant i - | eukeplicatiemyel r Fells ordeukentia eells; priarsease inaumber bbynaycells mgment

thereof can . be .present i n _amount. ef fective.t ecr.ea nu r of tunor
ol 1 5 1 n e ARuRe SRE0PR o e B EaRE 2o R M e DR AR 861 g
| eukem a. anfi&dh] orAiighiRatiefeof AN préSdnt in APRhYER BB iAW ihdragkeitrtali6f oft he
subj ect invention nmay be adm ni stered todgatlents in need thereof via any

sui t abl e twmehesdls oEleakpmia sells nAdsedismativelydide iaptibedyerdirgmenh thersefisanuber |
subcut aneg . [ | . a Lnt- h ] . Lptr ritoneal ,

I ntral yﬁ%%ptC1%Qﬁ% allufllc %fg‘%lﬁi@%}éou%lpe?%er%‘F%e%bfe){:{t%?f&légaﬁf@8?1?3%93%] %ﬁ?%f ory,
buccal , |aatirdistassaents] fuaivs dellgml danipge b anitpeheier agerds) B Mukbmad dellBto [ 152] For
intravenous adm nistration, the formulation preferably will be prepared so

t hat 't he demsgaby arfiriovkemis aggniso Furberalternatively; the aptibedy ertfragmant theggobunt from
bout O. i i tion. ferably,
e anourien SEpleetaf dh ad O dFcllve Vo e i BPRRRL: e in RAEGHET =1 001

of the degivingd teospesSichkénia cellhi Lputipashdvingisultdmiahe i nvention are effective
over a wi de dosage range and depend on factors such as the particulars of
the disease to be treated, the half-life of the peptide, or. . .

pol ypept i dellbased pHAIbodics RonsEiCts GAPYEHES. GRA iraemisatsipd die Wbisch@veionent |
physi cal ' : | St : X ] t he

ant i body Igr %%ﬁﬁ%@ﬁ%&?ﬁ g%héégftﬁ‘?ﬁgvﬁﬁg?ﬁagggh%eﬁggﬁbgb%g%lﬁ)l%ﬂon, node of
adm ni st rmatthods in¢ludcmtpharows,detramusiular csobpud sndous rippipal; frttrehieal, of t he

D S s, AR e 5y LSt BRURSEL o=

respiratory, buccal, intradermal, transdermal, or intrapleural administration.

[152] For intravenous administration, the formulation preferably will be prepared
so that the amount administered to the patient will be an effective amount from about 0.1
mg to about 1000 mg of the desired composition. More preferably, the amount
administered will be in the range of about Img to about 500 mg of the desired composition.
The compositions of the invention are effective over a wide dosage range and depend on
factors such as the particulars of the disease to be treated, the half-life of the peptide, or
polypeptide-based pharmaceutical composition in the body of the patient, physical and
chemical characteristics of an agent complexed with the antibody or fragment thereof and
of the pharmaceutical composition, mode of administration of the pharmaceutical
composition, particulars of the patient to be treated or diagnosed, as well as other

parameters deemed important by the treating physician.
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01 FEBRUARY 2007 WO 2004/003166 PCT/ US2003/ 020602 [153] Pharnaceuti cal
conposition for oral admnistration maybe in any suitable foPhFEBREARY 2607
i nclude tap| e i.qui ds, enul sions, suspensions, Ssyrups, ;i ts,
and capsuw&i(’%m¥ﬁ€%s of maki ng pharnaceuti cal corrpositiggjg}Ug?Oem@eﬁBbfknom
in the art (See, e.g., Remngton, The Science and Practice of Pharnacy,

Al f Ed.) Li.opi ncott... Wl i & W ki b)) . Th
ohar nacedtial  congdarrresal Pbtiat r Al FatuglraionBol B il T°
timed, suggi Egﬁimfnésl ischisie tABle@ORGiAS) eMS1siHsEaEBensidi, szrﬁme,laabregé, and

conposition may al so be adm nistered in a device, such as a tined,
sust ai nedrapPkess ddethods efonaking phamageusigacongpositions afhwelb kegvwmindhe ad §Pee,

conposition for.topigal cadm ni st atiaon n_be | n uiLtabl e form such as
e onme, | iR Shiret, R sRERCaR BB ARy R RGERACEADI | Sar s
and gel S-Liﬁ?ﬁ@&ﬁ,iWilﬁﬂﬁs Bawiilkehs3pab)podi es, constructs, conjugates, and

fragnments of the subject invention may conprise conventi onal
pharmaceutically acceptable diluents,  _excipients, carriers, and the |iKke.

Tabl ets, [pP4ll s, ~ capthapharmageutiel sompesitiany may@lsede forpwlatedsp antel fagiligatpi ent s
such as | . r ' t ' | s |hcl ude
ool pi ont D SfiBeg p0led M olAGS kotElsp, TBE BhmactBRAFL SRMd- b BV TP
pyr ogen- fieedniigidiefedsiti @hletices@ich S a tigded, SRYainAC pulded, v thiatinuogs RUREE S,
stabilizing agents or preservatives. Conventional enteric coatings may al so
be used. 9eviss] Thephamtaceuippl epmpositipnelat topirat adninisication sabe il any sHitable

conposi t'i can_ he | . l.: | 4 (e.qg.,
treating iggl?f sﬁ;?@%ﬁ%mgﬁeq oreél{#??gg? %g) a@%‘?%@ﬁlg% ts{éﬁ%lhélg%é ,Ogiﬁlﬁlg\%%%t ing a

di sease, and geBhiConmiposgionb dayinggntitaliesf cansttucsadajugates i feaghentsiof theed

t hereof. Such methods include inhibiting or treating cell raqlling, .

i nf | ammatSubisct geRtionMAhe TARRSE £eBVenanal phaunaceuticallyraccepteble dilyedly i cati on of
tunor cel]l,s: ] s, Wple ' ells in a
pat et 1PRpIs FHAEE, Bd R G, 1261l ISR o R o B4 e . 1
addi ti on,cosuettionsltexoipierntnalchde lactuse estatinant meagmesitiml dtéayate.aSeppositoriasnor cel | s
or leukema cells or. altering the sugciapti Ility of diseased cells .to damage
by anti - dPRskdg gegipients;suchas waxgsand glygsiphgBussabls solubonscompage siegle of

| eukem a : gg,?& Iz B8ER fori 9680 ] hcl ude
decr easi W&?(%éf?é ﬁr-]é&r%&e’dr% 0 t%yr%ﬁﬂé’gg%ﬁ{éﬁ%da pati?egr??%%r\l/ﬁg’% tunogg%e%t%(gﬁkem a
cel | s i n meseatatiees. Gannientionad ektert acatings Glay Bise tenesént i nventi on al so

provides a nethod of purging tunor cells froma patient by providing a
sanpl e Col?gsall ning Clel"llel asntibe) }r,n 01JE ) ear;[t Ithee?éofa a?xg phgr%llja%%}nlic% ccgllqgos(i:t(laclllls?hedl"gof,

can be used in methods of treating a disease (e.g., treating can include ameliorating the

effects of a disease, preventing a disease, or inhibiting the progress of a disease) in patients
in need thereof. Such methods include inhibiting or treating cell rolling, inflammation,
autoimmune disease, metastasis, growth and/or replication of tumor cells or leukemia
cells, or increase in number of tumor cells in a patient having a tumor or leukemia cells in
a patient having leukemia. In addition, such methods include increasing the mortality rate
of tamor cells or leukemia cells or altering the susceptibility of diseased cells to damage
by anti-disease agents, tumor cells to damage by anti-cancer agents, or leukemia cells to
damage by anti-cancer agents. Such methods also include decreasing the number of tumor

cells in a patient having tumor or leukemia cells in a patient having leukemia.

[156] The present invention also provides a method of purging tumor cells from a

patient by providing a sample containing cells from the patient and incubating the cells
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01 FEBRUARY 2007 WD 2004/003166 PCT/ US2003/ 020602 fromthe patient with an
anti body of the present invention. In one enbodi nent, the pulgFEGROSRYIZ607X
vivo. EXAMPLES [1571 The follow ng exanples are set forth to aid in
under st andMOPO4HY3S further illustrate the invention, HHVSE0UBRNt ended
and should not be construed to limt its scope in any way. Although
specific rea&gnt s and react] OEX/C nditions are described, . nodifications can

be made tieE hepatighpHpasTihoty of e PressHanyitioRe It Ayesmbetimerk fifp ¢ 1 [ 1581
The pres ﬂ%%&?agﬂkgﬂqgﬁpnstrates sel ection, production, and initial
tion of L32

characteri scFv anti body fragments. Briefly, a phage display
library displaying scFv antibody fragnents was utilized to obtain and
produce targeting nolecules, and flow cytonetry, particularly

fl uorescence-activated cell sorting (FACS), was used for identifying and
isolatin e*if'g phage cl ones, the peptide or polypeptide of which
recogni z Pk ééi—cells. The phage display library used herein was
constructed from peripheral blood |ynphocytes of 49 non-inmuni zed hunman
donors. J}i$f1 PhagahelfonesinpRkamples Setsedfobth ta Al ind@Akisfahiflgtahd @3 Eitther

mul ti-step "procedure known as biopanni ng. Bi opanning was carried out by
i ncubat i riﬁ;lqﬂla@gbe inyienom puhire poomtanded prrhshouldndt batcongtnied haljmitdisssobpsy
library) .with tar cells,..removin unbpund phage by.a washi ng techni que,
and speci't FRAMEY gﬁh?‘i‘ﬁ’gspfﬂgc BEASTYS %‘Hgﬁeé'l.cgq‘h‘éor%g?‘&séjﬁé/ %ﬁﬁ%@“{gl ones were
opt i onal lnyodfiddtiohé &4 hethadethadat bhchglassenWyaie SdopbiofitHeiivéitidn, opt i onal
anplification which enriched the pool of specific sequences in favor of
those phage cl ones bearing anti body fragnents which best bind to the

target. After sevedamplednds of panning, individual phage cl ones were
characterized, and the sequences of the peptides displayed by the clones

cteri zed, an . i cl one:
[T601" 0 B or cer o art (ambEarRirk FaEe Rl n Bonudlont 4 BRGSC 107 70

present I'nven S was carried
out agaichafactefratidbafafisad sePv ittibedy fiapmehis. Briefllypd pldgepiispidyniihbratyeps, W th
subsequent clone _selection perforned with a desired targ&% cell (e.g.,

B- | eukenidispéamesscE apfibodyafragmeniguiasutiliyed perediejnrand poeduce Qoeetotg4/ 003166
PCT/ USZO%lQ&Q&?&d flow cytometry, particularly fluorescence-activated cell sorting (FACS),

was used for identifying and isolating specific phage clones, the peptide or polypeptide of
which recognizes target cells. The phage display library used herein was constructed from

peripheral blood lymphocytes of 49 non-immunized human donors.

[159] Phage clones were selected by and identified through a multi-step
procedure known as biopanning. Biopanning was carried out by incubating phage
displaying protein ligand variants (a phage display library) with target cells, removing
unbound phage by a washing technique, and specifically eluting the bound phage. The
eluted phage clones were optionally amplified before additional cycles of binding and
optional ampﬁﬁcation which enriched the pool of specific sequences in favor of those
phage clones bearing antibody fragments which best bind to the target. After several
rounds of panning, individual phage clones were characterized, and the sequences of the
peptides displayed by the clones were determined by sequencing the corresponding DNA

of the phage virion.

[160] In the present invention, screening of T-lymphoma cells was carried out
against non-defined epitopes for the initial biopanning steps, with subsequent clone

selection performed with a desired target cell (e.g., B-leukemia cells, B-CLL cells, AML
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cells, multiple nyeloma cells, and netastatic cells), the targeted cell
surface markers of which are unknown. [161] Using the LI pro0o®EeBRUARE20EB2
scFv anti body clone was discovered by panning a phage display library on
intact T-1 WQRWH0BEHP| s. This protocol began with prewasRBCRES2IH26¢602
aliquots containing 2x107 frozen | eukem a/l ynphoma T cells from patients,
stored at -70 C, were quick-thawed at 37 C, and immediately diluted into 10
m  col d @Us,AB@tipld mky¢hpRIElls, @ad stagtatie cePsinthg targeted 2€ll surfpcgmariersof
terrperaturﬁi RT washed tw ce, suspended in MPBS, and counted with a
hermocyt onBt& ?Iéllﬁgmgg’ﬁ/ di splay phage library (Nissimet al., EMBO J., 13:
692-98 (1994)) was used with the agreenent of the MRC. The library was

ori gi nal | gegpnst r uctUskhgabe B1 plagRIitHe LBDscHwWardibs @y albh& @& as @fs¥overédlgyrent s i n
which the VH and the VL domains were |inked by a flexible polypeptide. The
scFvs di spannipgnh phage despiydiesnyonintseaF-Jymelama epdlsd This nrotecel hegamiviths of t he

e <oy BiRhe OBl DS BRRR b PR R P B BB, Do e -
from r earg segRdtdedan e, it HbRidweddt 899C! ¥IPRRAY RSy [uedd iRTHUIU Aed
human (referred to as "naive repertoires”). To diversify the repertoire,

r andom nuolldYd REBS-Midk VIPBS).eGelbvens spum§\at ¢ 2Aix g DR temppratere &XT)4- 12

The CF he e e mibein i Pl o it v B RE et Prsr wate Aty SR >
ur i ut at eghalle 8By AissifPerHLL BEHIELVES 69209RALONY whs Sk BRY agrldhich ¥t Of

approxi matel'y 108 clones. [162] Selection the L32 scFv antibody clone was
carri ed dhe MRCa The hikrary svas eriginelly comstmttelRB8 pbageamid dibrayy d@lapingscFy, 1011

w41y per iR Raphiah Beks S PETsiing T PURA by A e pelvbeStECTe sk
was then Qevd gispRiedin tﬁé%ﬁ%;eghﬂ'ﬂbfahﬁ_“@f& fuSedNolthe NEBRnROS oL@R b Halg  at

120 x g at 4 C, as above. selection + cell wash procedure was repeated

t hree tipretsin pibathaphage, whichfwasshen sibsloned inde theenHIIN1 vbdion dRepestigses ds wer e
eluted fr e, Tz | homa. cel |l s by inc ting the celd,s for mns at RT,
- 150 TGPy oy S 8| seheited BEPOR SR rioPinESLY Tesh® eheoBiiale cpun
and di sca18&tlyniihdcites of tgmnatidthulnhaul (Ebfeoat @i 8i"Rgive RpetbiéLy Phage
particles was coll ected and designated El stock. This El stock was

anpl i i edlipgrsify theaperiaits rapdom nyclegtidesqayerses eagadjngheayy abrir CDR% lengthsand
:Oﬂ‘r’ ngtels of 51‘;-] ) {%gdu%gz%be‘iﬁ@éﬁ%g ﬁﬁﬁ éi%bﬂ 3P40 YRR h &S V], Yend bt rhe

fused V. fragment in all the clones it derived from was a single unmutated V gene of

germline IGLV3S1, creating a single pot library of approximately 10° clones.

[162] Selection of the 1.32 scFv antibody clone was carried out in a final volume
of 0.5 m! MPBS containing 10° T cells, 10'' Colony Forming Units (CFU) of phagemids
(Nissim library), and 10"* wild-type bacteriophage M13, with slow agitation for 1 hr at
4°C. Cell wash was then performed by suspending the cells with MPBS and centrifuging
at 120 x g at 4° C, as above. The selection + cell wash procedure was repeated three

times.

[163] After the first round of selection, bound phagemids were eluted from the T-
lymphoma cells by incubating the cells for 5 mins at RT, with 150 ul of 0.1M glycine, pH
2.2. Afier neutralization, cells were spun and discarded, and the supernatant fluid
containing the eluted phage particles was collected and designated E1 stock. This E1
stock was amplified by the addition of 1 ml of exponentially growing TG-1 cells and
incubating for 30 mins at 37° C. An aliquot was plated for titration purposes, and the
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WO 2004/ 003166 PCT/ U52003/ 020602 remai ni ng vol une was pl ated on | arge pl ates
(150mm contai ning 2xTY/ AVMP (1.6% Tryptone, 1% yeast ext r act 01 GEBRYARNF00nd

100g/mM a Pl ates were incubated overnight at erm ne
t he -out pu{m’ zltour/dogach round of panni ng, colonies on the ﬁ&gtgsgoﬁgp?

were enunerated, and the total output was cal cul ated. [164] Fresh bact eri al

cultures of .the b cterlal tral ns TG 1 2151 wer or
i ect | ofAMIEEREA ManyIaRy oG Bk i@ Fu SRG A TR AR (Eoy
(exponentiir@itbye, A50VERBeERLL, 8)5% FaCP Qﬂxd 100in F&hpiRiI NG, P1ateEFelfeGhcuMARAE
propagati on and E.” coli 11B2151 cells were used for scFv protein

product i @wem{ghit an3 Cf Todeteheink digmtpitafteseacheoendsafimapeigacidopendethe An
aliquot (-1Q7) of anpicillin re ant. E. coli 11ce||s was grown in
liquid c trtau%pla@ %@‘6&%‘?‘“3@‘153“4ﬁi‘éﬁo"ﬁlrﬁ“&‘tté?ﬂas\fﬁalcﬁaFFé‘r per phage (VSC- M3,
Stratagene) to produce a |arge anplified phagem d stock. Phagem ds were
recovere a PE %qg daL ods in
Enzynol ogilél?w%) ?é%h%%gﬁhglﬁlmsggr oxl ";rgs‘ftﬁ gl‘y 10§1§@ghﬁlgeﬂ&lb%lssllwé%f

anpl i fi egrdparesitforinfedion ¢ampléficatibn)iey groavng ths edlls mrA@mﬂqut rounds of

panni ng agai nst cells Se¢c dthird rou ds of se uent.i
panni ngs'(Xpopent E"gﬁ’rﬁ’f‘é‘ﬁ%&%ﬂse@sé &&Idll %Fﬂééf"e&ee‘éﬁll aSBPTCtPﬁga L'gannl ng
procedur e, nirtgy 1%?%1‘19%&%&9&%@%& iRl be%iuctlc(d )cf&eﬁleé Henﬁtﬁew Oﬁﬁ&gent i al

panni ng, -1011 phagem ds were used and ow ng select and wash,
t he bounadveph apaddmd\peokedelAmtzéntubMﬂlﬁO@lﬁamprm;lhnhesmaitl& cbB TGS callanwas at  RT,

Isﬂpg(r)n:a': l&ﬁ‘?"]:”lf:}rlsjé A&/ﬁ@ F‘)?‘é@f(’)g ~024 ”%’ff%%?‘fﬁ’gﬁ ﬂ‘% I(ggg:fwﬂgd phageni ds

deri ved fgaRockd)8o pRIAB [P EnPIEfdd it e RhRGRSUK. @haE&ﬁd@%@%cM&b%‘éﬁs used

for the third round of sequential panning, as deséribed above, wi thout
anplifi ci’ﬁCnp:emEdaﬂlQW\pmgedmrd?(Haﬂrusmmt al. aMlethiods ithBnzysedegly 61886)1267p Bageni ds

were anplified in TG, | as. . descr.i be anplified stock
s ooy gal cprepsiaicl 0 ahbeics Rl of i Raa Sk BL Sipc i feroritedEbophioras, | o
culture fu@édfo?Eﬁfs%h&Bﬁtr&an6fﬂ>zﬁﬂmigaa%qln§ﬁﬂ'é€ﬂhce anal ysi s. The remaini ng

vol ume (451) was incubated with T. TG 1 cell suspension for

anplification and storage. [166] The estimated nunber of phagm ds used for
panni ng (16flut) an@epwalwémm\éﬂmﬁ?ﬁs@mewﬁlmms bWarseeArded @ltut ed (out put )
are surrmarl Zﬁggfas dzesc d%r %ﬁ&lﬂg' AT &r%%thot e Q 1ng?r}o%gt§21hnllo§ it put

protocol rce ut ion

resu Ikt [ gl)lfmsﬁ]e decond sw@iehuﬁpahﬂ@ag f-eroft plﬁa@émid% wiirs Uiy Bh (1i)EBldwingepar at e
st oc 4
selection and wash, the bound phagemids were eluted by incubating the cells for 15 mins

at RT, in 50 pl of PBS/1% BSA+ATP (10mM). Cells were centrifuged and the

supernatant fluid was collected. The output containing the eluted phagemids derived from
the second round of this procedure, designated E1AT1, was used for the third round of
sequential panning, as described above, without amplification. Following ATP elution, as
in the second round, phagemids were amplified in TG-1 cells, as described above. The
final amphified stock was designated E1AT2. One aliquot (5 pl) was mixed with TG-1
bacterial culture for infection, titration, and sequence analysis. The remaining volume

(45pl) was incubated with 1.3 ml TG-1 cell suspension for amplification and storage.

[166] The estimated number of phagmids used for panning (input) and the
estimated number of bound phagemids eluted (output) are summarized for the three
consecutive steps of the L1 biopanning protocol in Table 2. The cell source and elution
medium for each output result is listed, as well as the term used to distinguish each

separate stock.
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01 FEBRUARY 2007 WO 2004/ 003166 PCT/ US2003/ 020602 TABLE 2. Ingut stock Cell -
source Elution Qutpu Amplified t stock Nissimlibrary- T- 30BXEBRY4RL2007

Lynphorma Acid 6 Fl 1-10" ATP 500 ElI ATI* Lynphoma (1 - ynphT-
ATP oma (1 "%‘5"\@_? T2 * Eluted but not anplified [167] !Fﬁgjllf%é‘{?ﬁ’g&oghom

in Table 1 indicate that, when ATP elution was used for the second and ,
third rounds, the nunber of eluted pi] %s very low, indicating a

possi bl e increase in phage specifi ci 3%?‘[ 8] Foll owi ng panni ng, several

clones fromeach round were selected Tor_ Ssequengyffy 'NAaMifkg aci d

sequences presentlBput stocki s Jedtsogrcear e BUILIPBI | owsy (a) segjjgpces which
appeared nore than once anong the selected clones, (b) sequences of the
CDRS‘_regi on of NieinhBarayy-ehain oMy (NTH D ), aBdl{c) the% pecies of VH -
gernline of each isofated cliopephohBLE 3. $H corz s Qut pu Frequen d one size
VH CDR3 sequence Germine t cy _Leu Asn Pro Lys Val Lys Hs L32 8 Met VH3-

FI AT 4/15 DP32 2g1(SE® 1D NO 4)T1_31 7 Lef?ﬂn&rg A %ol Y Aspi Afrgs Met VH3- El AT -
5/15 (SEQ ID NO5) DP32 2 [ despphps t ydd8mdh) clones, L32 and L3 1, were
identified following the LI  biopanning pAﬁ)ocol , and their segquences are
presented i n TabERABI—08 nur}‘?er of am 38%‘?@@' d re¥l dues IE1ATRe CDR3 region
(VH CDR3 size) and the speci f W@Sﬁ? se s, together with the gerniine
desi gnatien of ERAG bt nBNEmpRfi&Ql Presented. In addition, the nunber of tines
that a specific clone type was isolated, as a function of the total nunber

[167] The results shown in Table 1 indicate that, when ATP elution was used for

the second and third rounds, the number of eluted phage was very low, indicating a

possible increase in phage specificity.

[168] Following panning, several clones from each round were selected for
sequencing. The amino acid sequences presented in this section are as follows:

(a) sequences which appeared more than once among the selected clones, (b) sequences of
the CDR3 region of the heavy chain only (VH-CDR3), and (c) the species of VH germline

of each isolated clone.

TABLE 3.
VH-CDR3 Outpu Frequen
Clone size VH-CDR3 sequence Germline t cy
Leu Asn Pro Lys Val Lys His VE3 H1AT
Met -
L32 8 DP32 5 4/15
(SEQ ID NO:4)
- Leu Arg Gly Gly Asn Ala Met - '
131 7 g Gly Gly . VH3 EIAT 5/15
(SEQ ID NO:5) Dp32 2
[169] Two types of clones, L32 and L31, were identified following the L1

biopanning protocol, and their sequences are presented in Table 3. The number of amino
acid residues in the CDR3 region (VH-CDR3 size) and the specific CDR3 sequences,
together with the germline designation of each clone, are presented. In addition, the
number of times that a specific clone type was isolated, as a function of the total number

of clones sequenced for the L1 protocol (frequency), is presented. Interestingly, although



of clones sequenced for the LI protocol (frequency), is presented.

I nterestingly, although 44 01 FEBRUARY 2007 WO 2001/003166 01 FEBRUARY 2007
PCT/ US2003/ 020602 the library contained VU fromfive different VH fam|lies
(VHI, V112WOA484/0831664 and VH6) with VH3 constituting - 7G5 EP2003@208¥nes
utilized, both isolated clones are of the VH3 famly (DP32). This is an
advantage for the scFv purification process,. since Protein A Sepharose is

used to phelibprseonianedeY Hiieam five fiffarent\vib famaikips (VEhJVHENKES, N&l4aed to

ify cl j - H, foaickii 70] Th
P st - SRR Ve QY T ATk "Bl Alzch, Wi Wt FBAR e b1t (O, 11
conpar i sorH3 familye@REY).c Phisriohs advahitadt forltke scFolpiiifieatianprocéay sitdcecProtedd | on of

the Y1 and Y17 scFv anti b;rg%/ clones. is described in detail in U S.
Appl i cat i Repisgose ipwsgd 30 punty seByderived from e V3 twily andgannot keysed to

g?:{rf aéoi%ﬁgg%%g{eé% %égll‘?ggﬁéfg}eg[oﬁ%wmﬁgﬂ : gﬁf ! gggg'? ?i/e control scFv

cl ones were selected. For all binding experinents, a single clone was

pi cked fromthe naiBsamplbRary (before selection). A phage stock and a

sol ubl e scFv, designated N14, were prepared fromthis clone. Sequence

anal ysis ipdicates that it belongs to the VH4- DP65 gene fam Ly...  The sequence
of the i [FJ-? mer VH csgﬂhﬁagm’?%‘fﬁsmbeg PEpdigHon 88‘% tse%V Rpupodisraseqd s 'sEQ

I D NO 6. ;4R bhisfiafs 29e8@tdive clone, NOL, was used in the binding
anal ysi s ex%%??qr?gnts. CS:Iaone NOL (reactive to reconbi nant hepatitis B virus

[HBV] particles) belongs to the VH3-DP35 famly, and the sequence of the
9-mer VHITIH3 encoddd itplatidn andeheneteridgmingfdhey 1 Matl Y1EHEBY anba@y@ldmds NO. 7.

173]. The TM scFyv. ..o clones..(bel o re.i i e T™M

E)r ot ]d_col 15 g‘iﬁ%ﬁ?ﬂwﬁ&@ %ﬂ‘iﬁe“ﬂ?é%lé?ﬁoﬁ\@oﬁ@‘@ﬁl’ i&@%@g%’ﬁ@/@ﬂﬁ Tenbr anes.
In this pﬂﬂk@ﬂﬂ%;OQ@SEY@EGhB@QQB8§4S@h&ﬁn&ﬁ&iﬁhl%@ﬁﬁ&ﬁkﬁqmﬂﬁd as descri bed
above in the [l ﬁtéot ocol. Follow ng prewashing of T cells, selection was

carri ed RET/BK01ME442ansbPCTABDIA4Y.rphoma cel | nenbranes by adding 2 ni
MPBS cont ai ni ng 1012 phagenmids fromthe original Nissimlibrary. The tube
was slovxlialé7 gitated f ‘?ét.so m ated for

wi t hout ation ( StHHS P’enpe§g AN (%Q%e'rg] %(@*%g;g%neﬁ ngeu%eé&g?ﬁia?e(&rﬁr sb?é)%ﬂ%ns renoved
by decantdxperifbiis,lakdes1€ 1dhe Ras pitRed Wom the dait/d Hbian ehekbretselBon) piBs, 0.1 %
stock and a soluble scFv, designated N14, were prepared from this clone. Sequence

analysis indicates that it belongs to the Vy4-DP65 gene family. The sequence of the 11-

mer Vy-CDR3 encoded by this clone, designated N14 CDR3, is SEQ ID NO:6. An

additional negative clone, NO1, was used in the binding analysis experiments. Clone NO1

(reactive to recombinant hepatitis B virus [HBV] particles) belongs to the Vz3-DP35

family, and the sequence of the 9-mer Vy~-CDR3 encoded by this clone, designated NO1

CDR3, is SEQ ID NO:7.

[173] The TM scFv antibody clones (below) were isolated using the TM protocol
by panning a phage display hibrary on T-lymphoma cell membranes. In this protocol,
prewashing of T cells (2x10") was performed as described above in the L1 protocol.
Following prewashing of T cells, selection was carried out on the immobilized T-
lymphoma cell membranes by adding 2 m} MPBS containing 10"2 phagemids from the
original Nissim library. The tube was slowly agitated for 30 mins, then incubated for an
extra 90 mins without agitation (both steps at RT). Excess unbound phagemids were
removed by decanting the tube contents and washing the tube 10 times with PBS, 0.1%
Tween, followed by 10 washes with PBS. For elution, exponentially growing E. coli TG-
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Tween, followed by 10 washes with PBS. For elution, exponentlal |y growi ng E.
coli TG 45 01 FEBRUARY 2007 WO 2004/ 003166 PCT/ US2003/ 020601 FEBRUARY (200 )
were added directly to the tube and i ncubated with slow agitation at 37 C
As above, ve02ei4i00866 was plated for titration, and the r @EAVGH20G/02040ae Was
plated for anplification. In addition, arrpllflcatlon was perforned as
described in the LI protocol. The selection procedure was repeated for two
addi t i onhkeltsq@mal} wersadugd H@edtlyptoahe talgandfincubhted prithvilow akitationpdt 37 €d st ock.
The first clone of .the anplified stqck of the third panning procedure on

i mobi | i 48ab qved@wm@ﬁwaﬁb&e ik Straen gRd thedemRipnE YRBme FidE. Plated BEveral scFv

ant i bodi r vari ant

t her eof ﬁﬁ?ll\i:ﬁéaﬁog ﬁfﬁ% %Ekhgﬁéorﬁv?ik }A?TBF gédc'%tﬂ)%{nmt%m%l{g(ﬁo;c+ cl one,

t he fol | Dké ﬁﬂjeoadﬂi ptdcedale wdsagsmtatefoe two sdﬂlﬁdmdrdjmdu,aisﬂ@ ld\bpﬁdgbmidstcjcol The”
anplified stock of the third nenbrane panni used to pan_ intact

T- | ynphothg PEanqusly amplifigdotesky rhe fist ¢lang Qféhe amphﬁ% féﬁﬁh af thy thizd pagame; | bed

for the al, ]?OE ol l owi ng 2
hrs of i#cu a %’%ﬁ a (i)l&%dl}(u)ﬁérll pﬁ%éaglr%g sds\?\l/ggiggat uzﬁgP? g%/ﬁg“v\gshed cel |
pel | et wBéveral SEEwantibbdits wesé prephed f{dn ﬂﬁ%lﬂné)i%artlbinleﬂTNHuI aid a vathnby t he
addition_of 50 Al of FC% For tlgration and anplification, 1 m of an E
coli TG thereof withe mywee (IMJ. bmyeEd used. The anplified stock, designated
TM2, was used for an additional round of panning on T- |ynphoma cells, as

above. i nal  SEOffaiNRS  9nated 1dNB theld §@%§Q@§.& P Were! SOl at ed
as ar es(}?tf of fol *‘Oﬁvﬁ hgﬁlt ﬁ?ﬁk/’l pr gt o?:o ’aree gl?es ted | r? zg 19{ ‘Efe Bi ndi ng
activit ylsblratelddmusglgﬁhél' U:M pioéddohJlhef anpplHied sfock wd theethird nmlmmephxﬁmingver ify
retention of scFv s ICI se . For e ) ecificity
of TMB. 1%3HPsedithpL ’6‘ Eé@%‘?ﬁé%ﬁqd&g Bes ?‘FE‘e Sﬁ%‘“&ﬁ}é 6$ ding to
FACS ana&éééhﬁed(tﬁpﬁleli C?Iro’g&col Rk Ells4]'13g Z)M 7 COR3 s }Bhage‘fﬂpdé. o 2 G one
si ze CDR3 sequence Leu Thr H's Arg Ser Ser Arg VH3- TM2
2/ 10 1 m%f inEhvBativnat A C, &)lmdﬂplglgémyqu:re kbuteddrym thi8washed cell pelletvitbP53

50 ul of Trypsin:EDTA (0.25%:0.05%), then neutralized by the addit_ic;h of 50 pl of FCS.

For titration and amplification, 1 ml of an £. coli TG-1 culture (Agpp = 0.5) was used. The

amplified stock, designated TM2, was used for an additional round of panning on T-

lymphoma cells, as above. The final stock was designated TM3. The sequences of scFv

isolated as a result of following the TM protocol are presented in Table 4. Binding

activity following FITC labeling of the scFv was also assessed to verify retention of scFv

specificity (see Example 7). For example, the specificity of TM3.13 binding to T-ALL
cells was verified by its binding according to FACS analysis (see FIG. 1).

TABLE 4.
VH-
CDR3 Germli Outpu Frequen
Clone size VH-CDR3 sequence ne t cy
T™2.3 7 Leu Thr His Arg Ser Ser Arg VH3- T™M2 2/10
1 DP46
™2.2 7 Thr GIn Arg Arg Asp Leu Gly VH3- ™2 5/10
3 DP53
T™M3.2 7 Lys Arg Val Ser Leu Leu Thr VH3- ™3 1/7
0 DP70
T™3.1 7 Ser Tyr Arg Arg His Ser Arg VH3- TM3 2/7
8 DP47
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TMB.2 7 Lys Arg Val Ser Leu Leu Thr V113- TMB in O DP70 TMB.1 7 Ser Tyr
Arg Arg His Ser Arg V113- TM3 2/7 8 DP47 46 01 FEBRUARY 20071 REBRUARY 2007
2004/ 003166 PCT/ US2003/ 020602 VH CDR3 Gernmli CQutpu Frequen. size

VH CDR3 se} 3004008856 ¢y TMB. 1 11 Arg Asp Lys Thr Thr AZ'F{F[BH%Z@&“\‘% TVB
1/7 3 Phe Met Lys DP26 Exanple 3 [175] The present exarrpl e denonstrates
product i eR—p a¥a abeli-ng d sl ones
[176] For product |‘Hﬂ-of sol ubl e scFv pHENl a vector used to construct t he
ori gi nal phagem dcCDRSrary, was desi gned with an afseemlist dputpaddfreguemded at
t he junctr(Cinneof tdize scFv geﬁtéHe(hﬂRﬂlseqnmnlcb gene Tlner ef oret, V\,hencyhe
vectors 6

coli HB218M3-hhichlls a ASHASESNEd Saec T

production &nd secretion of sol LP@P(M@&W into the Pﬁ'@?err aI peri pl asm
(Harrisometr—al—, —Nerhods T EnZytnot. 267, 83- 109 (1996)). The SCFV IS then
readily retrievable fromthe culture broth. Sol uble scFvs are produced
under the control of the lacZ pronoter (G lbert and Muller-Hill, PNAS (US)

58: 2415 (1967)), vibkahiple then induced with |IPTG

(i sopropyl t hi ogal act osi de) [177] A sequence encoding a c-myc tag of 10

am no acids_- SEQ I D contained in the vector upstreamto the
anber nutﬂﬁon TheTIQ—R@?eﬁ‘f ?PEP@RJF demensirales pradugtion, pugiheptnn, dpbelng 3nd he c- myc

t ag, nouse anti-nyc tag antibodies (derived
fromthe %ﬁfag%elgﬁl%oélectlgg%g el culture (ECACC) 9E10- hybri dom). [178]

The scFvs of selected clones and of the control clone NO all belong to the
VH3 fam | j76Jal | owi néprpuedictionbf soluldn seFVPpHEN 1n a Aectbf iisuidtty comdtmotrthe

Periplasnlic fr ctians. 100-250. m ), .frominduced cultures of each.cl one,
ner 6 e e na BAE A b g deRihes iithieR SRbELIRA Coldh fsated & ArIuRgit o s

Ver e recoymheery Rt ke PIH PendYTRGE@re, when the vectors of selected clones are
introduced by phagemid infection into E. coli HB2151, which is a non-suppressor strain,
this system enables production and secretion of soluble scFv into the bacterial periplasm
(Harrison et al., Methods in Enzymol. 267: 83-109 (1996)). The scFv is then readily
retrievable from the culture broth. Soluble scFvs are produced under the control of the
lacZ promoter (Gilbert and Muller-Hill, PNAS (US) 58: 2415 (1967)), which is then
induced with IPTG (isopropylthiogalactoside).

[177] A sequence encoding a c-myc tag of 10 amino acids — SEQ ID NO:8 — is
contained in the vector upstream to the amber mutation. The C-terminus of the expressed
scFv should carry the c-myc tag, which can be detected using mouse anti-myc tag
antibodies (derived from the European Collection of Cell Culture (ECACC) 9E10-
hybridoma).

[178] The scFvs of selected clones and of the control clone NO1 all belong to the
VH3 family, allowing purification on a Protein A affinity column. Periplasmic fractions
(100-250 ml), from induced cultures of each clone, were prepared and incubated with
Protein A Sepharose beads. The bound scFvs were recovered from the column by acid
elution (0.1M glycine, pH 3.0), followed by eluate neutralization with Tris, pH.8.0. The
concentration of the recovered protein was determined by A,so measurement, followed by

PBS buffer exchange by dialysis or on a G-25 Sepharose column.
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elution (0.1Mglycine, pH 3.0), followd by eluate neutralization with Tris, -
pH. 8.0. The concentration of the recovered protein was deter RERBRUARY2083F

measurenent, followed by PBS buffer exchange by dialysis

Sephar ose OV &4fH/993496 01" FEBRUARY 2007 WO 2004/ 003166 PCTF %@é’gg@%g@égz
[1791 The scFv of a clone L32 derived fromthe LI protocol also belongs to »
the VH3 fam | -32) . Ho er.. fol.l ow ng,extractio romthe

peri pl as nﬂqgg‘em\/l DT*h%\ﬁD:?Vrog&&}?’gﬁ%;ﬁ%hé{%‘ggamp%F g’rl _ptr%tofcafﬁoﬂ’gffkf“ﬁg}%@ﬁpl e onto
t he Prot eVA3Aend familyt (DP-39). Hidwe vt tﬁﬂowﬂg%ﬂtrﬁétfdnfﬁ&ﬁfthé}fbr@ﬂhsﬁﬂg mgcovery
from Protei n-A Sephar ose beads and PBS buffer exchange was perfornmed as

descri bedDABbavas requixed antaddedcpriorde laadingibesampie oatogdhe Preteinke pBWgy to the VH4
o : ' L o fin L,
O o by A A RS L S5 0B BoBL B AL b S

puri fi ed 1S piiffer exchaigeneasipetfolidis dsaitidnbbe.t he periplasmic fraction of
a 200nl i nduced culture using 60% amoni um sul fate. The pell et was suspended -
in 2m0. | xPBS, 5nmM EDTA, 5nM PMSF and | oaded on a Sephacryl S-200 columm
(1.5 x 90B89] pr e- eqling sobiv of &t nezetive Hene Nihbelgngs torthe VS, cenpBmnilys whielDTA) |

Protei ns fractd t f I |k t he.-N v

det ect ed %@ﬁ%-p%%ﬁégggﬁngg?gr%ﬁ %ﬁﬁ@@ﬁgﬁ%ﬁ%@ Hgg"fs é)gll?lﬁleéf)&ﬁ%ﬁ:e?lﬁéc - and
suspendedS-200 ¢dlfny FcEWR 141245 puHfied By preifiiating hedoed! pebtéindn He Periphbaied) was
t hen used as a negati ve control in_  FACS anal ysis experiments. [3181]

Puri fi ed &ctign ofia 280mhducedyailiugcusipg 60% ppmonawm sulfatga The pelletigsof ~ purified

scFv fro ERaf 64 VESVE nﬁggl'ﬂ%sggﬁ F& TEnusi ng a
Fl uor o- Tar%lgﬁg?gnonj ug'g I o%’ cormgl??éfﬁa I %) i gﬁggﬁ}%ﬁﬂaga%g%%yléét% Loui s,
MO, accahdhingl.5a 306m) prrefualibrated with the sunhirgg buffes (0.FePBOVSmM EDTA).i cation
and FITC | abeling,  the profile of each preparation_(I|abel ed and unl abel ed) -

was anal yetemsywespfapiagnated, ppd fractipns containgg thepfld sgEy (as detesteddwdddS-75 col um
(A280 an I i . i pdi o ity of the
Nia s, PAGH P lerh Ry TP b mop Uy BIBINEE Snd AtpERc PMBUIS Y P 'es
of FI TC ciy(.ufhd N4 scFeambabsiebhand bl ECUdbelddftvas ithani ged bs a Aeghative Exxargdlie 4

[ 1821 The_present .exanp] e denonstrates the binding of L32 scFv to washed

pl at el et sFahd 2BANRE FEREIMENS bl asma (PRP) and the effects of L32 scFv on

pl at el et

[181] Purified scFvs were then labelled with FITC. Approximately 1 mg of
purified scFv from each preparation was suspended in PBS and coupled to FITC using a
Fluoro-Tag FITC conjugation commercial kit (Sigma-Aldrich Corp., St. Louis, MO),
according to the manufacturer's instructions. Following purification and FITC labeling,
the profile of each preparation (labeled and unlabeled) was analyzed by SDS-PAGE,
Western blotting, HPLC using a Superdex-75 column (Azsp and Aygs), and fluorometry.
The analyses indicated 80% purity of the N14 scFv, and 90% purity for the VH3 clones,

with approximately 2 molecules of FITC conjugated to each scFv molecule (F/P ratio of

- 2:).
Example 4
[182] The present example demonstrates the binding of L32 scFv to washed

platelets and platelet-rich-plasma (PRP) and the effects of L32 scFv on platelet
aggregation.
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aggregation. 48 01 FEBRUARY 2007 WO 2004/003166 PCT/ U52003/020602 [183b For

pl atel et aggregation studies, blood was collected into a t ubdl M&ﬁﬂ?ﬁ 07
3. 8% sodi u‘gr,]o PRP was prepared by centrifugation gr 10
mns. Pl at M@éﬁgent rate, in acid-citrate-dextrose (A al ned

froma blood bank. Platelets were isolated, washed once W|th buffer

cont ai ni CD an I telets
were cen uge d a? ﬁﬁ%pe?&fagkl[ gi‘ﬁ"% gtlpcﬁe lo%d eyga h%lle&%d 1Jnt0 %tu-m%ogi!aﬁ*bns%en ded
in Tyr odBS"/S@ddmhthitrz(té’. BP[PN@@biepaﬂeahyﬂ\éhﬁdﬁ@atma zﬂiQSOMgKi& 10 nBnsrPlathR2 PO4,
0.1% gl ucose, 5 nM Hepes and 0. 35% al bum n and the nunber of
celI's waSORGsdtedn aF‘I‘S‘Zi}Ta"PF@BXHﬁﬁf (IR H2 Phﬁa&eétf?%?’?‘@tha’ﬂk eBlatglets; 00 r pm at
37 C, in o] A). The
i 1 er enSerisBiaftup Bishod ol v BLAGELGRARRE ACH AR 80 v NI B g

suspendi nglnedﬂlurplawlststveéfeﬂexaﬁﬁﬁge@%&Mﬁgaolrmm afterheaclewhs tndwete32 on
pl at el et aggre%atl on was eval uated by addition_of d| fferent concentration of

L32 bef ofesperdeddndiviadss selutiay GhindM My 18RenMiN ¥l 2:p8 sn¥idsoh.da@M or f our

m ns (Fl Y, P
pl at el etg&. %hg" Loégz leL\%S'ﬁam x§ur %ﬁeggﬁ?%%%s/ é@ﬁ?@g ms’%a%?g)t%g\ug?%?ﬁf and 4
g/ m of pédtscwascowatedW | | ebrand factor. After a 3 mn. incubation at 37 C

0.4 ng/m of ristocetin (an aggreggation agonist) vvas added, and the
aggregatl on_response was recorded for 4 mins. The effects of L32 and other

scFv anti lﬁﬂh es on PRPANd washedplatelets were shisied 269 rae a3 1\ dasibals tend.i g/ m

of the orded for
o ot ne. AL AR R o, T o RS S
pl at el et shrwgl the plagelet smspmloaaﬁplse@eﬁdmgmhﬁd“mmhaﬁ $0@%aggregatich. nor mal

aggl utination (90% aggl utination) was observed in__contrast to abrogation of
aggl ut i ndhe sHegwi {32 on pletelet sgarealip, Wies 8Y4luaied by pdditien pEditfepmt TI\/Il 1- myc+,

condi 11 ot PO RSB At & 86,32 35 FRILARR: Rl Rbici forkbd o7 =2

aggr egat ingns (BIG. 2)(0% (FI G 2). [186] For the aggregation assay using PRP,
the reaction m xture contains PRP (-2x108 /m). After 3 mns of incubation

at 37 C, /m of ristocetin (an a ation ni s dded and
aggr egat 1Bl r espond¥ 3@gLeqHeR A% H“ﬁﬁég’g %ﬁdr’rb“ng“f‘ﬁ %ﬁilP %tﬁc ¢ Fraction

mixture contains 2x10® washed platelets/ml and 4 pg/ml of porcine von Willebrand factor.

After a 3 min. incubation at 37° C, 0.4 mg/ml of ristocetin (an aggreggation agonist) was
added, and the aggregation response was recorded for 4 mins. The effects of L32 and
other scFv antibodies on platelet aggregation were evaluated by adding 50 pg/ml of the
scFv before addition of the agonist, and the effect was recorded for 4 mins. The effect of
L32 on vWF-dependeﬁt agglutination of washed platelets was tested in two samples of
washed platelets (n=2), and normal agglutination (90% agglutination) was observed in
contrast to abrogation of agglutination by Y1, a scFv with known effects. The effect of
TM1.1-myc+, isolated using the TM protocol, was also assessed as a control. At the same
conditions, the Y1 scFv antibody inhibited Ristocitin-induced platelet aggregation by
~70% (FIG. 2).

[186] For the aggregation assay using PRP, the reaction mixture contains PRP
(~2x108 /ml). After 3 mins of incubation at 37° C, 1 mg/ml of ristocetin (an aggregation
agonist) was added, and aggregation response was recorded for 4 mins. The difference in
light transmission through the platelet suspension and PPP (plasma poor platelet) was
taken as 100% aggregation. The effect of L32 on platelet aggregation was evaluated in
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|l ight transm ssion through the platelet suspension and PPP (pl asma poor
platel et) was taken as 100% aggregati on. The effect of L32 ofl PEBRWARY2007

aggregation §1a5 g'val uated in 49 01 FEBRUARY 2007 WO 2001/ %02%166_
PCT/ US2003/¥938U2'H& from three different donors (n=3) b)}) Al Zﬂ‘bw%&‘oé/m

L32 scFv before addition of the agonist, and the effect was recorded for 4 ,
: . 0 . g
of 132 SOPRP FGTFREH et donoC s b7 oDk S0 dean L rascrupplee agfitivasl s

conpar ed W, t jifa | 2 i
i nhi bi tedagghR%t’SP a %*?“38%? %52@?%3%@%0&?6 rfﬁfg%fw@? o8 g’ggg%ﬁgg\%a%%bg/ M of

cl one L32wisabsayed iafier the @ddition nhlLB2 sclivytoAIRREIGoR). A mentietedabgvadiat | on of
washed pl gi.el e r PRP. [188 32 S ai ning (bi.ndjn 0 telets was
al so asse@é&oé@ﬁﬂéﬁ?oﬁgg%mﬂ O?E'X@éiﬁﬁ‘ﬁlﬂors(‘W% r”g‘%‘?@ﬁ% B&?i?%d\? ]E)n t he
i nt ensi tYinHifbitS,&@RPi;gﬂ RY addrbiaaigg 69nt700grar kers. As indicated in FIG 3,

an

€
staining with i Yl -nyc+ scFv™ (a glycocalicin- reactive Yl scFv anti body

with a c-nyc tag) resulted in stained platelets fromPRP. In contrast, the
f1 uor escddB7ki gnal Mnolonolusiog, X1 igd/mil nfjclohe 182 bed pb stgoifetant whibitony3dfest By was

relativel y unchange as ¢ red wt e staining wth control antibodies
(conpar e ﬁiﬁtsi%%ﬁi'»%f?%?’gfro&r?zwaﬁhr%? te]§,¥\£ ?/9233}& n TM.1-nyc+ is a scFv that does
not bind to any platel et- associ ated epitopes). Exanple 5 [189] The binding

of scFv L3gst o varipyssdhivistemifg (bifdink) bf fle€lctPwadildd Naeited by FASS. THEal ysi s
was carried out follow ng three-step staining wwth (i) L32; (ii) anti-single
chai n antmpibed is usatnl for myasarenienidigsed oFiedntenyie! eftanmng by diporespentdi f f er ent

cell lines re ., cl i f,i.e cor di. h i f th ans of the
Soll pop Bl AsShARRNL i O BMRE S M 2 e by BSdRRRE OF L
shown i n réadive Yl sdFvinkibodl wigh m&n?éﬁiggf&dlté@in sthddSpluteichs RomPRR Rf 1,

S

medi um bi ndi ng was assigned to cells with a ratio within the range of 1-4,
and hi gh oniastnihefereseant gigad folowimng staipgng jof these platelefs wathdr32 s¢Bn Was TABLE 5.

132 132 L3pivElySchilel s O pads Pt Bl Stathifwith Db Pintibbkice (ipte the
histograms in FIG. 3, wherein TM1.1-myc+ is a scFv that does not bind to any platelet-

associated epitopes).

Example 5

[1 89j The binding of scFv 132 to various different cell lines was analyzed by
FACS. Analysis was carried out following three-step staining with (i) L32; (ii) anti-single
chain antibody; and (ii1) anti-Rabbit FITC-labeled antibody. The different cell lines were
classified according to the ratio of the geo means of the cell population following 1.32
binding over that the negative control, as shown in Table 5. Low binding was assigned to
cells with a ratio of 1, medium binding was assigned to cells with aratio within the range

of 14, and high binding was assigned to cells with a ratio greater than 4.

TABLE 5.
L32 L32 L32
High Medium Low
KG-1 Molt-4 Raji

Jurkat Hut78 Daudi
HEL UMUC3
K562 Namalw
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BEL UMUC3 K562 Nanmalw 50 -------- -- - ---- - 01 FEBRUARY 2007 WO

2004/ 003166 PCT/ U52003/ 020602 L32 L32 L32 High Medi um Low &1 FEBRPARERPO7
HL60 [190] Conpetition for the same binding site between Yl and L32 on
these cel | WORMOYNELE single chain antibodies was investi §SUEE2 W28 such
experinment, conpetition of unlabeled antibodies for the biotin | abeled Y1
(Yl-nyct+) to KG 1 cells (a-huwap—eceld—inre—derved froman AM. patient) was
assessed. The results are show#®in FIB#2 4 and3? As shown, L32 conpet es
for Yl binding on KG 1 cellsHighi | aMediunhe YILo¥¢cFy, itself. These results
wer e supported by prelimnary Tadioreceptor assagy-studies in which L32 scFv
partially displaced the binding of 1251-1 abel ed YI scFv to KG1 cells in a
dose-dependent manner. [191] The capg@RiR-y of unl abel ed antibodies to
conpete with biotin-labeled L32 scFwgRE5, 2 or 5g) in binding to KG1
cells was assessed in conpetition studies. Results presented in U S
Appl i cation Nos. 10/032,423; 10/ 032, 38760 10/ 029, 988; 10/ 029, 926;

09/ 751, 181; and 60/ 258, 948 —amd—tmtermatiomat—ApptTTati on Nos. PCT/ US01/ 49442
and PCT/ US01/ 49440 denonstrate that Yl and anti-CDl162 anti bodi es conpete
for binding to CD162 antigen. FACS anal ysis was used to neasure | abel ed
ant i body [90)di ng, @thgetition foz ke $amneMinding xivs Basech W ahd €.30nthéseicellsBAn

val ues of binding. These results, as summarized in Table 6, denobnstrate the
concent r dkgse pingleshaaantbodies Wat nBewigatedi Fprueivh gxpesiment, coumetitian ofnt i - CD162

ant i bodi . i ' | ch +Qreat {han the
| abel ed g‘?]‘%alb%%‘g%‘ ﬁ%‘%wﬁ@%bg]%qgﬁe%%ﬁgfg},%ﬁéﬁ?(gkddfg%ﬁa@é_ 'ds ctt‘%E ﬂéﬁlg pecific
ant i bodi @srivethirdre ah PMILGaEQRY was 8ssddid. IThEferuliege Slfovai WFIGS: drhd sefAect on
L32 binding. Wile anti-CD162 had the greatest capacity for displacing L32
(by 'as §hewn.ds32gompeteyforlbingmngonk Galeslis sinidar ty ﬂsepYﬁé@“aa itsdf pTkeseng at

different.dgg (N%fessupported by preliminary radioreceptor assay studies in which L32 scFv

—_—

partially displaced the binding of 5L 1abeled Y1 scFv to KG-1 cells in a dose-dependent

manner.

[191] The capacity of unlabeled antibodies to compete with biotin-labeled L32
scFv (0.5, 2 or 5 pg) in binding to KG-1 cells was assessed in competition studies. Results
presented in U.S. Application Nos. 10/032,423; 10/032,037; 10/029,988; 10/029,926;
09/751,181; and 60/258,948 and International Application Nos. PCT/US01/49442 and
PCT/US01/49440 demonstrate that Y1 and anti-CD162 antibodies compete for binding to
CD162 antigen. FACS analysis was used to measure labeled antibody binding, and the

. results were expressed as the geometric mean values of binding. These results, as

| summarized in Table 6, demonstrate the concentration dependence of antibody
displacement by Y1 scFv and anti-CD162 antibodies. When the amount of unlabeled
antibody is much greater than the labeled antibody, more than 70% of the binding is
displaced by the specific antibodies, while the nonspecific TM1.1 scFv has no significant
effect on 1.32 binding. While anti-CD162 had the greatest capacity for displacing 1.32 (by
as much as 89%), Y1 and 132 scFv antibodies displaced 132 binding at different degrees.
Based on the results presented and others, less .32 is required than Y1 to compete for both
L32 and Y1 binding, suggesting that 132 has greater binding capacity then that of the Y1
to the same site. Thus, these results further support the specificity of .32 binding and a
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Based on the results presented and others, less L32 is required than Yl to
conpete for both L32 and Yl binding, suggesting that L32 hasOgFestiaRry 2007
bi ndi ng capacity then that of the YI to the sane site. Thus, these results
further supyp@Rre40pHSE&pecificity of L32 binding and a 51 OPCEASRRRYPH07 WO
2004/ 003166 PCTI US2003/ 020602 substantial relation between the L32 epitope
and those recognized by Yl and _anti-CD162 antibodies. TABLE 6. L32 Biotin
Concent r atubsiantia} gelptiembetyyeen g 133 zpHiope Yl thase recopnized byyl and @dheBHO2at i on
None 22. 6 ti§§d§% TML.1 21.6 28.3 38.32 50 jig Yl 6.36 12.99 21.99 50 gg
L32 5.66 9. .58 5 gg anti-CD162 4.06 3.95 4.4 [192] Conpetition between
L32, YlI, and anti-CD162 anti bodies was further assessed by exam ning the

degree of displacenment of |abeled arlfFABLCHI&2 antibody binding to KG1

cells. Both LMM%HHWAM—L@M% t he
geometric nmeans of anti-CDL62 (5 jig) Ke3dHpHy (omepmiration||s by

approxi mately 82% y dhus, the epitopes of these antibodies are apparently
closely rel ated. (Fg%g%,rgtiG [ 193]0.5he 328 ent 2paiBRdB demdpgtl3d-Bs L32 scFv
anti body binding" 3 ch%al icin (&), a proteolytic fragnent of GPlb, by
ELI SA. [194] GC was Nurd f1ed from fpesh human pl atel ets as descri bed by

M chal son (Blood 67: 19-26 (1986)). Before use_in assays, the identity of
GPl b was confi rneéole%Tl\@-A usi ng twd®ifferent é8Anercial AdAScl onal

anti body preparati Qi@)s;ig‘ifhe first amgipody (clopeygdilPl), pgqg?ased from
Phar mi gen (San Diego, CA), inhibits ristocetin-induced platelet

aggregation, and t ABugdédnd anti bodyofr epar ati of-3@cl one PMBRAB), purchased
from Serotec Ing. lghoh, NO), not i nhiRQige pl at el et ,gggr egati on.

[ 195] Quanti tati\§/é‘ganal(’?%ﬂ%si of bi ngfl)ﬁcg of L32 tg'géc was det ‘el'%rri ned by ELI SA
GC diluted to 1gg/m (PBS X 1) was used to coat Maxisorp plate wells by ‘
over ni ght

[192] Competition between L32, Y1, and anti-CD162 antibodies was further

- assessed by examining the degree of displacement of labeled anti-CD162 antibody binding
to KG-1 cells. Both L32 and Y1 scFv antibodies (50 ug) were found to reduce the
geometric means of anti-CD162 (5 pg) labeling of KG-1 cells by approximately 82%.
Thus, the epitopes of these antibodies are apparently closely related.

Example 6

[193] The present example demonstrates L32 scFv antibody binding to
Glycocalicin (GC), a proteolytic fragment of GPIb, by ELISA.

[194] GC was purified from fresh human platelets as described by Michalson
(Blood 67: 19-26 (1986)). Before use in assays, the identity of GPIb was confirmed by
EIA using two different commercial monoclonal antibody preparations; the first antibody
(clone H1P1), purchased from Pharmigen (San Diego, CA), inhibits ristocetin-induced
platelet aggregation, and the second antibody preparation (clone PM6/40), purchased from
Serotec Inc. (Raleigh, NC), does not inhibit platelet aggregation.

[195] Quantitative analysis of binding of L32 to GC was determined by ELISA.
GC diluted to 1ug/ml (PBS X 1) was used to coat Maxisorp plate wells by overnight
incubation at 4° C. After removing excess GC, the plates were blocked with PBSTM
(phosphate buffered saline solution containing 2% milk and 0.05% Tween) at RT for 1 hr.
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incubation at 4 C. After renoving excess GC, the plates were bl ocked with
PBSTM (phosphate buffered saline sol ution containing 2% ni | KIFBRYABXRP07
Tween) at RT for 1 hr. 52 01 FEBRUARY 2007 WD 2004/003166 /020602
After ext eWQ%?{%‘/Wﬁéﬁr?i ng with PBST, the plates were incubalf(éﬁ%\r{objﬁgzgg i ous
concentrations of scFv diluted in PBSTM Subsequently, the plates were

incubated with anti-scFv di 1: 250, or anti-VL 1:50, or anti-myc 1:100,
f ol | owed AHer EFteRRYS WAt nwﬁhﬁ’?ﬁaﬁlﬁa@w&mm&#ﬁw Y5 eI9CTHIABRETM or
anti nougg sdapcgﬁﬁaﬁnmm_s Shﬁéeﬁ\i@rﬁ%), %hﬁmgtgﬁe&tihamamnﬂaﬁ@kmld&& h TMB

and was stopped by the addition of O. . The plates were read at
450nm usiln2pOaor &t BB Ir¥hdeanti-and it He), felinweaddyofithduaiti-Rablit SR Jaksowr e

averaged,,.. W.th E nit val ues : by, subtracting. the

backgr ou Mugﬁla%%@dn\lﬁﬂ%&ﬁt“ _5““ ialmit:) aﬁ%_ %(gg’f ré?)v 'u@f‘q‘ FEMTESaver age
val ues. HagelbpRUNIP THEPhd Bk gtagﬂ:eld%y e all @il 8F @.smﬁ%sdll. PhoPhRgwets CC IS
about 3-4 fold greater that that of 'L32. Exanple 7 (1961 The present exanple
denonst r atakat 430nms afing anBLEB4yredlendinddghe respltsotrfaiupbcate sampleamicray chagad,n

D epar oo WHLE LII3A 68 e ligs cAp A B sibGirihe e bk pioyBt (ARG Ent 1 T uge
(1300 1P i PanchollySb vaF e 85 the ol WRRRE sl Befiodai pRES, and gent le

m xi ng, and the m xture was centrifuged as before. \}\Sas in wth 0.5-1 nm
PBS was negieatt 8uf YabohdimgtogfeCligakait 3ot fodd grenter thatihehod€l32.n | ysis buffer
(200pl /20x 106 cell pellet). The lysis buffer used was 50 MM Tris pH 7.4, 1
mnm PMSF 1% NP- 40, .and é z;;/l EDTA, al though other suitable |lysis buffers may
be used. The susp ' s incubated for about 60 nuns, on ice, and then
centrifuged (3000 rpm 4 C, 5 mins). The supernatant was then collected and
di vi ded imo6] al i quaths prdsé@ekampld ddgoritiraies RB2 s¢Feaitibody diflligxforpasicingn of
menbrane proteins were also prepared. Twenty vol unmes of honpbgeni zation

buf f er m Yerepsthyman desivad sauress by Wreern blatjapalysithe honogeni zati on buf f er
contai ned 2% (wv) Tween 20, 1 mM MgS04, 2 nM CaCl2, 150 mM NaCl, and 25 niM

Tris-HC, 7.4. 1 i nhh B 6 ed: 1nmM
PMBF, 5 g[} Leupeﬁn%wggtgwgggﬁ&r%%%%%{%&h%&sﬁﬁc% Ilge%v@lr/%%dﬁ%gogeni zed
usi ng a Rehtrdiigedliv @ hjiesvcorarfger(i 260 rpn, 4 G Smaina). i Tig: pedliet was pasticevith
(Utra-Torex) at a rate of three to five strokes,_ The sanf;ole was . kept cold
duri ng r%ﬁfﬁ@élrﬁ%%%ndo&?pﬂsﬁaxmﬁewdsﬁp g wes eenfrifuged anbefere. Heshingrhe sanpl e

was subj §ged s1IGMPPBS was repeated, and the pelleted cells were suspended in lysis buffer
(20011/20x 10° cell pellet). The lysis buffer used was 50 mM Tris pH 7.4, 1 mm PMSF
1% NP-40, and 1 mM EDTA, although other suitable lysis buffers may be used. The

suspension was incubated for about 60 mins, on ice, and then centrifuged (3000 rpm, 4° C,

5 mins). The supernatant was then collected and divided into aliquots.

[198] A crude membrane fraction and extraction of membrane proteins were also

. prepared. Twenty volumes of homogenization buffer was added to one volume of packed
cells. The homogenization buffer contained 2% (w/v) Tween 20, 1 mM MgSQ,, 2 mM
CaCl,, 150 mM NaCl, and 25 mM Tris-HCI, pH 7.4. The following protease inhibitors
were also added: ImM PMSF, 5 pg/ml Leupeptin, and 5 pg/ml Aprotonin. The cells were
homogenized using a Potter-Elvehjem homogenizer with a rotating Teflon pestle
(Ulira-Torex) at a rate of three to five strokes. The sample was kept cold during
homogenization, and then stirred for 1 hr in an ice bath. The sample was subjected to a
few additional strokes in the homogenizer, and then centrifuged at 3000 g for 30 mins at
4° C. The supernatant was collected and centrifuged at 45000 g (19000 rpm rotor ss-34)
for 1 hr at 4° C. The supernatant from the 45000g centrifugation was discarded. A
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few addi tional strokes in the honbgeni zer, and then centri fuged at 3000 g
for 30 mres at 4 C. The supernatant was col |l ected and cent rolmgnwmmawoo
g (19000 rpmrotor ss-34) for 1 hr at 4 C. The supernatant fromthe 450009
centri fugatwonomse3sscar ded. A 53 01 FEBRUARY 2007 WO 20@4/(x26M830602

PCT/ US2003/ 020602 solution of 50 mM Tris 7.4, 1mM EDTA, 1% NP-40 and
protease inhibitors was added to the pellet, and the dissolved pellet was
put on i celbtion df SOrmMITAS 1.4P1 adMrEDTTA 186 NPséhgridgsroteeseanhibépes eab mifiedto

di | uting pool ed pl .froma bl ood bank eal thy individuals 1:10 (v/v)
wi th PBS. ﬂi’&ﬁfﬁ M@%%?W%BQIWSWF?%PS rlthWrough 0.45 m nenbranes, and
aliquots were stored frozen (-20 C) until they were analyzed. Sanples were

then run [99f0% SDSpRAGE picidAmbA WAL bpu@hrid: GNIAMSoRk pISEA o3/,

503-9 appli ance. The el ectrophoresed sanples were transf err Iin Tris
d yci ne bbibbe barlociehtliy-indivdduaiii gomvmmmmlﬁmmteqosemmwmﬁmad

i ocel | U0 QAP S bEe, R RS g SR RP A% CORTGREIT.  RT
The Tebr 4y RS iR VASOBn du biTBOvf gquEr% RCisavAR, Gpshduesn 20 in

PBS at Dr ane was | ncu ate otin,
TM . 1- bi Sighta 237, 2%-9Iapp1ian1clek Thereld%&phdresedemplesmerﬁraﬂerre‘ﬂhﬂ Teenbr ane vvas

t hen washed 3 ti h with co 5% Tween 20, in_ P in

the col d G&y&rﬁe(b&@g‘sfzof 5\’&3 Ig‘b&?tm%glyeneﬂ?éﬁ*\gﬁglg@ fiad ontgeaiiie %edﬂsg’ﬁed in
the cold n of SAV-HRP (streptavidin-HRP) (at a
final con{ggﬁlﬁ%ﬁeﬁg% oén%pﬁ)&vgy%%k%% skimmlk, 0.05% Tween.: The dilution
was carried out at RT (about 25 C), and then the diluted SAV-HRP was cool ed
on ice foj20@p- 15 m"ﬁbebﬁboel@luseneﬁhmnbmbbtkmuWS%aldmmmmonéh:ratl hour
wi th gent aki n 1201 After t inc tion wi.th SAV-H menbr ane-
s o Rl S saiane AR MBS UEES 1R et ish OPYh B0 B gnal
mxture (PBSLERY, TRE nrnibrage ﬁrﬁs uféhﬁﬁéd ﬁrﬂh'SQLgVIHPY‘iQﬁH{%{ 13@%181519%9‘1@{1 11 hen

t he excess solution was dried nbrane ~ was exposed to X-ray film

(Fuji), abidtin Ine2%|8km1wa§< ctePBSofm@ne hfhlaatBél‘ul'ElE membxrmswastthmmvwhect FIG 7
i ndi cate t.hat L32 bi nd (% cuI ar

k
vy e o fmgs far Sgnin et it Sofl B0 it LEGEHES i e Bad feofh BpBRA S5 o va
react with,f,peoSane Tlﬁrarﬂgxﬁb%e %S 15&%11&3% bR cJI@Y%YI’?thhLaSIZl@Ud}ﬁIuﬁgnt 0

pl asma proteins is nmuch ower than Yi Raji cell extract was negative
to this >3SAVWEERD &strbptavidin-HRP) (at a final concentration of 1 ug/ml) in 2% skim milk,

0.05% Tween. The dilution was carried out at RT (about 25° C), and then the diluted

o

SAV-HRP was cooled on ice for 10-15 mins before use. The incubation was carried out

for 1 hour with gentle shaking.

201} After the incubation with SAV-HRP, the membrane was washed, as above.
The membrane was then incubated with Super Signal mixture (Pierce) for 5 mins as
directed in the commercial protocol, then the excess solution was dried. The membrane
was exposed to X~i'ay film (Fuji), and the film was developed. The results of these studies
(FIG. 7) indicate that 132 binds to a protein on leukemia cells with a molecular weight of
that of PSGL-1, approximately 105kD. In addition, both L32 and Y1 react with the same
bands of GC and KG-1 cells. However, L32 binding to plasma proteins is much lower

than Y1, and Raji cell extract was negative to this >100 kDa band.

Example 8

[202} The present example demonstrates comparative binding to sulfated and
non-sulfated peptides to L32 and Y1 by ELISA.
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Exanpl e 8 [202] The present exanple denonstrates conparative binding

sul fated and non-sul fated peptides to L32 and Yl by ELISA S‘AIWJ'ERFEBR%%{
2007 WO 2004/003166 PCT/ US2003/ 020602 [203] Sul fated and non-sul fat e

synt heti c W¥ePP3I%Based on the |ikely epitopes (am no XGTEES9EY?2 ?(82285 of
GPlb and 1-17 of mature PSG.-1) were prepared and used to assess the

bi ndi ng s ecificity of L32 scFv antibody (ELISA). Sul fated and nonsul f at ed
pept | dos HOBTNY | ver Sulited andaon Suies DEFIGEF DEPUACk bassardhy BkFb P ERTESA

anal ysi ngﬁﬂg acl‘ciE‘QEségcfocke :91‘351 Y”PBPmLtjﬂférl%@ﬂ' f,‘:\%ﬂ %ﬂfa{?& fisdaqpspecific

bi nding sites were e plates were incu at ed sckv anti bodi es
in the i lasﬁessathezuindmgwlacnfmtty oﬁE32 ed“e@nﬁbﬁly @LIBA). Sndatbd and adnsHfated he

attached scFvs we detected_usin cI onal nti-VL anti bodi es,
foll O\NedPBRPdI%f]s’él{’ISM?%W &d e ez Péﬁis'awpi @ab@«lffﬁaﬁ?lly%raa The

sanpl es ' B_Q{ﬁﬂJ se reaction
Wagp st o%ée }f‘%’r %ﬁ?@x@%&gﬁg%ﬁ%ﬁﬁ%@ew t egﬂgl\%llﬂ—@%ggﬁ%%ebl nding to

t hese pebldcldeds Thmﬂatemmre&r mdulmtédwwtthactFwﬁntiMbdiamﬂl thivindicatab canceagdivhy e
control) scEy _antibodies. Back oun ni n n the absence o rimry
ant i bodyfse\‘R/ﬂG é}btJP? apg kepreat Bk e YSo %S&iﬁﬁeﬁtegﬁlémgé%o@é’g’nﬁ{’@gﬁﬁt ed in
t he bar tial

et RA)-antiBGdiBE RoN AR ﬁ&éé%qglﬁﬂg%lgk{eaqwg%@aﬁnat nREAR

structur propertles are presente equence AA MV
Sul f at i o Th&samples wereRigyveloped Deng Greatbstrate FMI3, iand genpeyoyidaserredtion was

VRPEHPAETEYESLYPED 20 2389 Fi br.i no p ETEY* SLY* P 20
2545 Sul FIEDEGH: SREAPPRPaRRLely H TR S A Ry Ve PR PENEF Pog
PSG- 1- nyfag E&hﬁé{%d RiAhR o PR Bs 4 fie (%297@ cortr R s&e, axRﬁ@dleéL n-terninus E
QATEY* EY* LDYDFLPET 17 2286 Sulfated E -n-term nus
QATEY* EYBavkdobutdstaihihg p8the Shdnat efla pEmary antibody) was subtracted from each

value to obtain the values presented in the bar graph. The peptides assessed for binding,

and their essential structural properties are presented in Table 7.

TABLE 7.
Source of Peptide Deshg:atl Sequence AA MW Suli;ltlo
Fibrinogen y prime A VRPEHPAETEYESLYPED 20 2389 -
DL
Fibrinogen 7y prime B VRPEHPAETEY*ESLY*P 20 2549 Sulfated
EDDL
PSGL-1-n-terminus C QATEYEYLDYDFLPETE 17 2126 -
PSGL-1-n-terminus D QATEY*EYLDYDFLPETE 17 2206 Sulfated

PSGL-1-n-terminus E QATEY*EY*LDYDFLPET 17 2286 Sulfated
E - .
PSGL-1-n-terminus F QATEY*EYLDY*DFLPET 17 2286 Sulfated
E
PSGL-1-n-terminus. G QATEYEY*LDYDFLPETE 17 2286 Sulfated
PSGL-1-n-terminus H QATEYEY*LDY*DFLPET 17 2286 Sulfated
: E
PSGL-1-n-terminus 1 QATEYEYLDY*DFLPETE 17 2286 Sulfated
PSGL-1-n-terminus J QATEY*EY*LDY*DFLPE 17 2286 Sulfated
TE
GPbo K, P1 GDEGDTDLYDYYPEEDT 18 2126 -
E
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PSG.- 1-n-term nus G QATEYEY*LDYDFLPETE 17 2286 Sul fated PSG.-1-n-termnus H.
QATEYEY* LDY*DFLPET 17 2286 Sulfated E PSGL-1-n-term nus | 01 FEBRUARY 2007
QATEYEYLDY*DFLPETE 17 2286 Sul fated PSG.-1-n-term nus 7 QATEY*EY*LDY* DFLPE
17 2286 Sulwarend/003gs GPl ba K, P1 GDEGDTDLYDYYPEEDT 18 2128CI/US2003%2@92
FEBRUARY 2007 WO 2004/003166 PCTI US2003/ 020602 Source of Peptide Designati,
Sequence_ AA MV Sulfnatio on CPlba IP 1S CODECDTDIY*DY*Y*PEE 18 2366 Sulfated

DTE GPI ba %148 CE%T YesigiatD 18 1732I$ Sul fated TE | b 2 8ilfatio
TDLY* DYYP 9 Sul famed CCRS M Pl YD E 2189y CCRS N

VDY* WSMQ—MMWMW@M%_
[204) Signifi @R dose- depehbfent GRBGRIRLERYHOIEE nd$ ng2308s SwWfateded

with peptides F, H | and J, i.e. PSGL.- 1DBfated peptides sulfated at the

ith peptides F. H | e e _ B
Sul fated at (REPR st tyrotias & esc?%%‘éﬁﬁ?%‘% PEEL SOk, Ehe oouPRR naing

to J was very simlar to its binding to I. ile binding to the

GPlb-rel ated LGEB& S) peptimdgsSwas siTDLY*D¥VPEEDTEAS nomet tBessulfated
conparably | ower_than that qbtained with the PSA-1- rel ated peptides.

Nei t her YI norCCR32 were fol¥ld t o MPYRYSTENDINY FIEL ndd sudt ed —

PSG.- 1-rel ateq-gppti des G ang D YI*QQ % kppyeRyat {oe IPr dglgsigue) .
Furt her nor e, ;be?t er of Yl and Lsg\h‘%oun ate ?for non- su fa?e%?
peptides_related to the Fibrinogen -y-chain. Neither scFv antibody binds to

t he pept igededighavdiisalfateb Tykouimsi nes are not sul fated, indicating that
sulfation is required for binding. Mreover, data on the GPl b-rel ated

peptide, [BgHS sSugagshifichit dSldepbaddt P32 scFv antibody binding was obtained with
peptides F, H, I and J, i.e. PSGL-1-related peptides sulfated at the third tyrosine residue,

and with L and P28S, i.e., GPIba-related peptides sulfated at the first tyrosine residue
(FIG. 8). L32 scFv antibody binding to J was very similar to its binding to I. While
binding to the GPIb-related L (P1S) peptide was significant, it was nonetheless
comparably lower than that obtained with the PSGL-1- related peptides. Neither Y1 nor
L32 were found to significantly bind the sulfated PSGL-1-related peptides G and D
(lacking sulfation at the third residue). Furthermore, neither of Y1 and 132 bound sulfated
(or non-sulfated) peptides related to the Fibrinogen y-chain. Neither scFv antibody binds
to the peptides in which the tyrosines are not sulfated, indicating that sulfation is required
for binding. Moreover, data on the GPIb-related peptide, P28S, suggest that sulfation of
the first tyrosine is significant for binding to GPIb, while data on the PSGL-1 peptides I
and J, as compared to E, suggest that sulfation of the third tyrosine is significant for
binding to PSGL-1. While Y1 and L32 display substantially identical patterns of binding
behaviour with respect to the sulfated peptides (in this assay), Y1 appears to exhibit highér
affinity binding relative to 1.32 in each case.

[205} From the above experimental results and the data presented in U.S.
Application Nos. 10/032,423; 10/032,037; 10/029,988; 10/029,926; 09/751,181; and
60/258,948 and International Application Nos. PCT/US01/49442 and PCT/US01/49440, it
was concluded that the epitope for the 132 scFv antibody is located between amino acids 1

and 17 on mature PSGL-1 in which there is cluster of negatively charged amino acids.
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the first tyrosine is significant for binding to GP1lb, while data on the
PSGL-1 peptides | and J, as conpared to E, suggest that sul fltHFERRUARY 2087
third tyrogine is significant for binding to PSG-1. Wile [ 32

di spl ay su#ﬁ@ﬂf’?"é’ﬁ@ i dentical patterns of binding beha‘iﬁ%ﬁz"@\‘ﬁ%ﬁmzespect
to the sulfated peptides (in this assay), Y 1 appears to exhibit higher

ffinit Palell i L32 i h .. £205) .F t. .ab
exper moAtU r ooul ESCln VBN B s EEBRECG Fif bl et A e BRERGe.
10/ 032, 433an O/ B8 % 108104 830 B8np I AAES 0w QUTTAGHEDr yan 601 253, 048

and International Application Nos. PCT/US01/49442 and PCT/US01/ 49440, it
was conc leoileallyttn Gl ivellepias opred out inthe prsense pfjdidfergnb cetymierciallycamadabloet ween

i i d d 17 t PSA.-1.i j th i | ust er. of
nooaci veryt ERGLbandadS. THedtfrbinaickihet il (5 Eatsfist Rslings
PCT/ US2094 RROGADris#ARk 17SUudker @ity cha @ASAIIAG afid. (BLS, Lippiastidi
selectins, was identified as a ligand of the Yl antibo based on

conpet i t iNos. HYO3R;423;UREBGI037H] 1A% fl 04088,996:109/ Al 1 o ayd 60258948 eed | s was

carried t ipnt .esen 0 ' r co i ilable anti PSGL-1
ant i bodi g@.em?ﬁ%mﬁl?\trg’ﬁl t}*noélllclgI Segpgjéé %(?1/ -afg??mhi%’g%@at ed tyrosine

resi dues acconpani ed by a cluster of negatively charged am no acids. (U S
Appl i catifpor] Nos. 1{Hd3gh Mb3Y1 2AH0dy bihds to Vel hol&hies 1§ cA 2011226,

09/ 751, 181; and 60/ 258,948 and International Application Nos.

PCTI US01/2hgegaicinmokeriewnmlptaisisatiyringernpmma prijngHbe pempipmgpicopmeyndtnds t o
sever al u [ S0 I . et s.

i bri nogan g i ({205 RKERRT S S h) ikl B ASGved | e
PSGL-1 nitode sitleer AMIB otinfuiltiple ynyeloni (MRE) pati@itkisihighet eélhtived thegdviousigm ei t her
AML or multiple myeloma (M) patients is higher relative to the previously
ment i one@@ﬁpﬂmtopf?%] Wil e not wishing to be bound by any particul ar
theory, the greater relative affinity of Yl (as conpared to that of L32) to

compar o TRt hat - of O v g kEod DRl parl Sl oty e kY e (29

shown i n aBx&tydfE8] (43 cofpareddo fhat 6l 3%y to suyattabpahiidet, as tampared tethelgremser
possible differences in the conformati 0 xposure of the pertinent

pepti de §%lau%%{@§1ty AT Live @scegmpaset! tofhaf pb v Lfor | Mot tesispd metzeat s, For
exanpl e, IS | 7 { i i ot have
cecondar 4 aRd® ERRRR ARl b, 1 B R P iR & LR Pl et .
Such di f fdifferances inrthe conforimati@vertaxposire ofthatphsinent papide d@piences in the

context of the full native proteins on cells. For example, the peptides used in the

experiments were linear and did not have secondard and tertiary structure, as they would
have in their native state. Such differences may not be evident in synthetic-peptides,
which are non-constrained linear peptides. Thus, the potential therapeutic application of
132 antibody binding may not be perceptible in the artificial synthetic.peptide system,

which is suggested by the cellular systems.

Example 9

[209] Results in U.S. Application Nos. 10/032,423; 10/032,037; 10/029,988;
10/029,926; 09/751,181; and 60/258,948 and International Application Nos.
PCT/US01/49442 and PCT/US01/49440 have demonstrated that Y1 and Y17 antibodies
have similar recognition profiles on platelets. The present example demonstrates the
effects of GPIb-derived peptide tyrosine sulfation and mutations on Y17 scFv antibody
binding to washed platelets, and the dependence on tyrosine sulfation for Y17 binding to
PSGL-1-derived peptides.
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whi ch are non-constrained |inear peptides. Thus, the potential therapeutic
application of L32 antibody binding nmay not be perceptibl e i@ FEBERuARY 2007
artificial synthetic. peptide system which is suggested by the cellular
systens. BEMMOPPE/N09316€09] Results in U S. Application Nos. POI/GB003420502

10/ 032, 037; 10/029,988; 10/029, 926; 09/751, 181; and 60/ 258, 948 and

| nternati onal Application Nos. PCT/US01/49442 and PCT/ US01/ 49440 have
denonst r ai2d€] t hat YGPEnrderined papliddssdiceted froay Ealde 6i dnditwo @ddigionalidn profil es

on platelgts., The pr exanpl e nonst r.at the effects of GRlLb-derived
bepti de 1B EeP A SRR Pettagh TR o sHHERES Hr e Weldh ng 1 o
washed pl@abg @idies: 208 1O ¥ePYRYSPEEDAE ind P e THIIYBY+eRpEBDTEL7 bi ndi ng
to PSG.-1 -derived peptides. 57 01 FEBRUARY 2007 WO 2004/ 003166

PCTf US2003/ 020602 [210] GPI b-derived peptides selected from Table 6 and two
addi ti onal21N t er m ¥ selbandibpdy bindimg) tb washed plateppwrsienminethby RAGSHS| owi ng

sequences  wer S in hese studies: P2S - TDLY*DY:Y>PEEDTE a pP25S -
TOL YD~ v e B pipie Ay TR SR e RPN O LR PERIES s
exanm ned WyrefeAelRaRa bydBsGhédbatng W1 Excu e with thh endéf@rdoncaitrdtiog ofar i ous
peptides on Y17 binding to platelets were evaluated by first incubating Y

17 t oget hesptide (sse FH6. Pnbelom asditionrio dhe plateled prepprativapt | de (see FIG 9),
before addition to the platelet preparation. [212] O all of the peptides

t est ed, rderive i i I ME QS ne. at i.tion 276
(P28S) ca222]d t he g@ggl?ggth%ﬁ’ﬁﬁt?%g? '%S?)érﬁf &Pw'ggﬁ%eﬁ(g?e%ﬁ gg%%hngfu%fegt el ets.
GPl b- der i ygsbineep position 226 (RIBSh taged tHeRefest thidhiaog e YW binddiearatiednd
tested to confirmthe consensus sequence requirenments for Y 17 recognition.
These r eshiptelets. GRAbrdenvedpaptiders contaigingsaming neld abongesiree peppred opd dasteds or Y17

bi ndi ng t : | . Se si ne !
appar ent It§ cggggn %taé Oﬁg%ﬁsaseﬂoh%&;fﬁ&vewlnisf%tggZ?%?c}éﬂﬁ milhgﬂér%géa%ﬁlh\ge char ge
ani no aci shgpess itltht €% forkt stdfateditaosing B) ingiorfansiot IYATbiRding teawakhPplaterie al so

i nportant_for Y17_bi.ndi n&‘. The results were simlar to thqose gbserved wth
Y . [ 213]Hewewrguiiation gbfhesgeopd dyresinranmrently deeenetihage ¥10le & 37 ant i body

bi ndi ng t %ﬁ%} : LS . I %&é L i des
bound to %Fo es. @ggkég}ﬁ%g%{%%%} 6% }&]gécg \}lgggfgélg y s@%?lgf@g%%ﬁ%@ to both
PSGL1- derande2¥5pephlsa @mportant for Y17 binding. The results were similar to those observed

with Y1. |

[213] In order to verify what conditions determine Y17 scFv antibody binding to
PSGL1, ELISA analysis was done using PSGL1-derived peptides bound to plates. Five
and 20 pg/ml Y17 scFv antibody strongly bound to both PSGL1-derived peptides, I
containing sulfated tyrosine at the third position and to J that contains three sulfated
peptides. FIG. 10 indicates that Y17 scFv binding to J was slightly greater than Y1
binding to J, and both scFvs bound similarly to I. Their binding to I was greater than their
binding to J. Neither Y1 nor Y17 significantly bound to G (PSGL1 peptide without

sulfation).

[214] In summary, at the peptide level, all three clones, Y1, Y17, and 132, have

similar specificity profiles.
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containing sulfated tyrosine at the third position and to J that contains
three sulfated peptides. FIG 10 indicates that Y17 scFv bi nili REBRUARY 2083
slightly greater than YI binding to J, and both scFvs bound simlarly to I.
Their bi ndMREoP¥%18fas greater than their binding to J. W’P%?3’“@P6%or Y17
significantly bound to G (PSG.I peptidé without sulfation). [214] In
summary, at the peptide level, all three clones, Yl, Y17, and L32, have
simlar specifici t%l‘ﬁﬂﬂﬂ_ﬂ_@s. 58 01 FEBRUARY 2007 WD 2004/003166

PCT/ 1152003/ 020602 Exanpl e 10 [215] The present exanpl e denonstrates

bi ndi ng 32 to I ﬁﬁ@gr 1 a
patient s(ﬁ][%m] Al ﬁrhleg;% Eg%glrn(k)l?l S?reméls€ é‘%gd?ﬁ rolk‘a?g% gn %f(f"lﬁ'ﬁ%éﬂg
I nduct i omopnaltvohmiteersaidieuleniia patibntd. r agnment harvesting, and anti body
fragment purification were carried out in accordance with Harrison et al.,

(1996), a. Basig . any two_ o d|v dual .scFv. clones can be
sel ect ed?#jf m t he ailef o pig ﬁ@qr%@rﬁaﬁa@@ el ddiicon Arapealss b
pr epar e énvﬁ&v&% CArangtib QQHéﬁ%uhh@éan%é}Q@hﬁﬁd%ﬁb’ | ndi vi dual

scFv antr ody pr sent In e Nissimlibrary or any 1gG or fragnent thereof
provi ded atdvaflance witriarisen ¢thne €486), vipror Baaichilpgne two bhmoeodindividby jcFv

Pol ycl onal anti hodi I.Se ainst VL deyived.from scFv anti body

Clone. (VElomgR IS pefeCis ot T NP § o s BRREe S b P 5 Bepethe DA
fragment imcRE HOBz AR m t he

Yl clone (t he Pg‘ggélgglgyhbaﬁlﬁgﬂléabg%tn? can be Sﬁ‘?g?&ﬁéﬁéfr gﬁﬁg‘%\‘?ﬁ%ﬁg ﬁ)lcl one
in the Nrtlstrsslm libraryeonyany (186 o ifrgmentthereof 1109uled thpt greahtans thy smd Vonor t he
human gen { tﬁge same net hodol ogy) with the foll ow ng synthetic

olig nucla g’g’f oligo 5 -Ndel (TTTCATATGGAGCTGACTCAGGACCCTCGCT) and
oligo 3'-EcoRl (T TGAATTCCTATTTTGCTTTTGCGGC) After anplification by

pol ymer 81211] hai n 'P%@g*‘c‘ldxﬁﬂarftﬁ@ﬁie§%ﬂé ﬁai&ﬂ%gmﬂé’t\@cﬂenve@@ro@l ScFv affibédy?’ x30
t hen 65 the obtained DNA f %rrent was di gested with Ndel and EcoRl

restrict |Cmeé¥iym€drfwlmmﬁﬁ$lmrﬁ@tl R@ephaﬂﬁdlwbm@sffrhﬁﬁlﬂérﬁ@nmhe sites
of a pre-di d sm d, ~which i n eXRr essi vect or
used 1I‘Oor B?‘%ﬁ%ﬁ@lgtl S}ETIB’HI a&tﬁ’og%g’n%}% (flopro glé ?ﬁ C%’ (ﬁlgl | .

identical DNA fragment can be obtained from any other clone in the Nissim I library

(Nissim et al., (1994), supra) or even from the human genome using the same
methodology) with the following synthetic oligonucleotide primers: oligo 5'-Ndel
(TTTCATATGGAGCTGACTCAGGACCCTGCT) and oligo 3'-EcoRI
(TTTGAATTCCTATTTTGCTTTTGCGGC). After amplification by polymerase chain
reaction (PCR conditions: 94° C 1", 56° C 2, 72° C 2' x30 then 65° C 5'), the obtained
DNA fragment was digested with Ndel and EcoRI restriction enzymes and cloned into

) Ndel and EcoRI restriction enzyme sites of a pre-digested plasmid, which is an IPTG
inducible expression vector used for prokaryotic expression of recombinant proteins in E.

coli.

[218] E. coli cells were transformed with the ligation mixture, and positive clones
were selected by PCR amplification using the above oligonucleotide primers. Cells
harboring this plasmid were grown and induced for expression by IPTG. Following
induction with IPTG, bacterial cells were harvested by centrifugation after having been
grown for 16 hours at 22° C, from 1 L of culture. Inclusion bodies were isolated and
solubilized in guanidine-HCl1 + DTE and refolded by dilution in a buffer containing TRIS-
ARGININE-EDTA. After refolding for 48 hrs at 5-10° C, the solution containing protein
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[218] E. coli cells were transformed with the Iigation mxture, and positive

clones were selected by PCR anplification using the above olpi FaRechRPROOE
prinmers. Cells harboring this plasm d were grown and i nduced for expression
by | PTG PReDI2084003166i nducti on with | PTG bacterial cells reaves2eeyozessced by
centrifugation after having been grown for 16 hours at 22 C, from1l L of
cul ture. Inclusion bodies were isolated and solubilized in guanidine-HO + °
DTE and wes$ diatjzed byd chincentraded in2GmMuGlyemecpih OaiThe M@WSOIIJ&RGICNII&EJ@TA.

Af t fold f 4 .at 5-10 th | ut i t ei 59 01
REBRUARPStEH S et yaing anpests cEls 69BEo i g, e il ahis o' "
concentr @taﬁféni of Iaﬂmi\/'ﬁeﬂfahﬁ §ealPW|asganaT)|}'t%d®y®D@Pﬁ(§?w B}Qé’el GRistRnNi R0

proteins was re-purified using an ionic exchange colunm, H TrapQ and el uted
with a gastdiOeng obpuHEd. ViTwerembitaingbikrntbe oagahlylzbctuliyreSDS- PAGE and by gel
filtration. At least 10 ng of purified VL were obtained fromthe original

1-L cult 219 t h 400 th
or esencel 91 cea ( RanpRata FRaSmmER e WAL E POt 5 ARG HA n”t ne
g L esence(cepldté\Fiiene9 H(’ﬂh%xﬂ) ﬂFer 1 ©2006ig) ifie)préende $OFA @RRknpldit er val s.
e titers obtai ned were wg -1:100), probably due to the high
r

honol ogyFiuendieadjuving at/230f4 qulanquféimlqbtallﬂﬁzizwreﬂ’@\h/jbﬁ%al()%nt i -scFv

"abbi s BPCATY ap BiiRe pRERCReIObr ey b Vo A G BB e ebblhm, 1o et cct

scFv anti body binding to either cells analyzed by FACS or to various protein

fracti onp2opepar at palyblynatlanti OB ahiisti@r werbusdd, 8itiiér\diiebly fibsdht séeamedral |y,

one of three FACS anal yses was perforned to test and confirm the

speci f i cibgymgfunized rahbits of alierqiusrisationnon a ﬂ?rcé@nsﬁéppls&rasemqhgnn e deteetur e was

mause anter Vg bEhadhe A€ R s el W Aol R s Bastell oot

ant i bodi &paraldii ts; SDSPAGE gwwammbt@famig)vel y done using rabbl t anti-VL, as
the second reagent, followed by FITC | abel ed anti-rabbit antibodies. FACS

anal ysis of cells, fromblood or bon§§marrow sanples, _requires 5-8x105

white bl Bl cel | s, Gapsrally. 98¢ of BremFAGSs@AlYses W5 nepiormehfoicsiiang confimpsa,

Bi nd hed
5101 10 WBSREAAGL PR eI dohl. 34 fy-A0) SinRR0l kBl Bl HERS, vashe
| ysi s of usigglcintie etracesadriparified uhhabeled selfv, Sdligwed byt ieussmalymsd shtitadics ol I owed

by suspendjng cells in PBS, then_  read by FACS, (Becton-D ckinson). Analysis
of cel | sansh &nalby B Cr erPE-copjugties ag &P%‘isﬁgmbOdleS This procedure was

alternatively done using rabbit anti-VL, as the second reagent, followed by FITC-labeled
anti-rabbit antibodies. FACS analysis of cells, from blood or bone marrow samples,
requires 5-8x10° white blood cells, which have been suspended in PBS containing 1%
BSA. Binding was carried out for 1 hr at 4°C. After each step, cells were washed and
suspended in PBS containing 1% BSA. After the final staining step, lysis of red blood
cells was the final step in the assay and was followed by suspending cells in PBS, then
read by FACS (Becton-Dickinson). Analysis of cells stained by the "two-step staining”
procedure was done as an alternative to the three-step procedure by first exposing cells to
either myc- or biotin-labeled primary antibodies and subsequently staining them with
either FITC-labeled anti-myc antibodies or PE-labeled strepavidin, respectively. A
procedure for direct cell staining with scFv-FITC was established for subsequent FACS
analyses. This new method requires only one incubation step for scFv ~FITC labeling. In
addition, the high intrinsic background, due to reactivity of the anti-myc with normal PBL,
was much lower when scFv-FITC was used for FACS analysis. The results obtained with

both direct FITC- scFv labeling and "three step staining” were very similar, indicating that
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procedure was done as an alternative to the three-step procedure by first
exposing cells to either nmyc- or biotin-labeled primary ant OhF#BREARK4007

subsequent |y staining themwith either FITC | abel ed anti - i i es or
PE- | abel edwétzp‘@goéf@’r‘sgi n, respectively. A procedure for dinﬂZlf&@@qz&E}?ai ni ng
Wi th scFv-FI TC was established for subsequent FACS analyses. This new

met hod r l.res. anl v _one.lLncybation ste r,.SCEv - Fl eling. In

addi t i onﬁl%tlh\%loﬁ]lcgl‘r?cﬁﬁ& P%‘Lhiegﬂ’ﬁgegksﬁﬁ B&Vﬁa?“’{n‘fféﬁ%edr@a@fi}% bﬁ%ﬁbmg he anti-nyc

wi th nor Fﬁice&fﬁl&.’ Thi@ sheTtsdled QIE repiabi adtivits sRSar4s @cht bPthefM{aBeraal ysi s.
The results obtained with both direct FITCG scFv |abeling and "three step

st ai ni ngantyhedeesvery similar, indicating that 60 01 FEBRUARY 2007 WD
2004/ 003166 PCT/ US2003/ 020602 the bi ol ogi cal activity of the |abeled scFv

etain bHng act o FRCs oPPVE (il B OF R AN o SlfndiBBr 55 ° 222,

The FACSs@higles CQImplasw 6@ pird Hde PHbmitdspifad, With iafRaed pated @BRseRB I Iallysanpl es.
Sanpl es were provided fromhospitals, with informed patient consent.

| nitial | gell samenles wergstagnedwsing the distapcbtaining gracsdurg-is wéirhsdef¢ation gf pewskedur e i n

R e L R T e R S A B

In this #Analeycenty 1dbeRdREH4héSedf aitibohesa £ thiPaRIRMN, €k rebullsl dBwhidh arkhe t est
scFvs (TM .1, TMB.13, and L32 derived fromT cell panni nés) consi stently

exhi bi t edrasenied indiiE) 41.othedpst dickys (MY} Vi¥phbinand b3k deiivedEomd cads  conpar ed

to norma | g R f .B- ells
Lon o { gty ?@éﬁéte@b&gﬁ%‘é%%@ﬁ%? Yeé’?%i"gﬁ%?ﬁﬁ)t?h DR Bittemigotle o0 | D
exhi l?i t edomapived RBbortnhbpdriph8yal bldodiythphétysess EN-RBL UL IiDcontast, BSEDL fcells FACS

anal ysis, only bac_k%&ound bi ndi ng. was detected. TABLE 8. Cell type Control
L32 T 1exhibited relatimplydew | eigkseofh stampngwithgthe sefvs nsimgpar to thateexbibited BNy ant i - myc

and anti pERUGSHEIS] CWIRL S /4P & dibiBh WAb uR"hPPRER' anklyRR%0Y BRAQEN RS

binding was detected.
TABLE 8.
Cell type Control 1L32
- 40
lymphoma/leukemia
B-CLL 0.2 5
N-PBL** 4.9 5
* Only anti-myc and anti-mouse-FITC were used
) ** Normal peripheral blood lymphocytes
[223] In subsequent studies, patient whole blood or bone marrow samples (and

samples from normal individuals) were adjusted to 30ul/tube. Five microliters of CD33-
APC (for AML) or CD19-APC (for B-CLL) or CD38-APC (for Multiple Myeloma) were
added per tube, and 5 pl of CD45-PerCp and 5ul of scFv Y1 or control scFv TM1.1 or
CD162-PE (KPL1) were also added per tube. Tubes were incubated 30 mins at 4° C, with
gentle shaking. Excess reagents were washed out by adding 2ml PBS and spinning for 5
mins at 1200rpm. The supernatant was discarded. In one-step assays, a lysis step was
then performed. Five hundred microliters of BD Lysine solution was diluted 1:10 with
ddH,0, and 300u1 were added to each patient sample. The samples were vortexed at high

speed, incubated for 12 mins at 4° C, and washed as above. After discarding the
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[ 223] I n subsequent studies, patient whol e blood or bone marrow sanples (and .

sanpl es fromnormal individuals) were adjusted to 30[d/tube. @i FEBRUARY 2007
mcroliters of CD33- APC (for AM.) or CD19-APC (for B-CLL) or CD38-APC (for
Mil tiple MV aWaPO3e¢ e added per tube, and 5 | of CD45- PREEYSAM 0260} scFv

Yl or control scFv TML.1 or (CD162-PE (KPLI) were al so added per tube. Tubes,

were incubated 30 mns at 4 C, with gentle shaking. Excess reagents were
washed ousuppEpatatiSAGHLDIBS MB@ %sid@ds ghasmples weregeagwith adtAGS gsinghlootihe

super nat rd Ly

perfor rregga@:i%%cqgw%%% (’fﬁgrﬁ Erol o tr0 51}1%?11 a@%ﬁ{légapﬁ%dgof&fasﬁ m%%nﬁtt{‘}gg 1:10
W th ddHEfe stepd mnwf&r@dﬁk@mea@mmvm 21t05%6e sdiem aZhie, sahpl es were
vortexed at hig eed, incubated for 12 wins at 4 C, and washed as above.

After di sléaulmtlﬁgs weshey werpBRoaRdesaibed abgyep004/ 003166 PCT/ US2003/ 020602
supernat ant, 5001 PBS were added. The sanples were read with a FACS using

bl ood acquigi.t [?&9 %Egﬁ For
assays i 2@3 E I ng tV\I/E;)6r HIQ&% %ﬂég&s %oﬁhﬂlqﬁ(:ilgbdug ?};Sézﬁ?gaﬂi&n{eeggg +mi%BSA +
0. 05% sodhe selactivity,ofd3d binditg tresubpopulatichs\wibloed cells esitl@RA CSsardBsisias bed

above. [224] For hlood sanples fromnormal jndividuals, analysis was done to

det er m neconinggedte) e ssl %qtltV}tYanL@Zg maﬁmeﬁalr%f%lewaﬂaﬂmmth elsﬂé%f&nea I's

usi ng FAl S s asur ed
foll ow n?ﬁ?h’i}&ﬁd&ﬁ\lﬁgt P?III%%E?E@%S%?& %ﬁaﬁﬁﬁ Hdﬁ%&rllﬁbogl es eis
bet ween- dacwordingly] thieirésulty réepredentihg Mosmfdh¢&zed)amduﬂm1anzé¢qmldamlwm t he
results representi n% nmost. of the cases are sunmari zed qualitatively in

Tabl e 9. Tabe ckd2 peltivdinging do gragnloeyicytiu@phocytssnand merocyiasavandtBeytits was
general |y, ezg&eﬂﬁle‘{( 1 5@ bidiin Wg%: theBd Pis"9n £ ttalgﬁ %g; %gir?\é Elrl‘llging tg%’i‘&él@@gﬁs L32

scFv bin ng to atelets simlar tot gener y |less
t han t hatsimylarvio th@FackgiBmdandgemﬂraliy Ieesﬂlhnzthat b}aﬁ(ﬂcm:FvI These rpsudisdmtlea i n

Exanple 6 (see FIG 2 ri b eff el et egatl on
in PRP arfeéwg thoge Blrea%réiﬂ@’ﬁl é’wﬁ?g SC@? rﬁg*J 5P plARlct; o
Negat a%gfg Cﬁ@ Back d - L L / -

ga |veS %mlge u%c}'%l?@dﬂ%ﬁ@let &gﬂﬂﬁﬁgﬁ' ackgroun ow Low+ es

Monocyt e

TABLE 9.
Binding Relative to Negative Control
Cell type Y1 L32
Lymphocyt Background — Low Low+/-
es
Monocytes +/-Low Medium+/++
Granulocyte Low — Medium+ Medium — High++
s
Platelets +/-Low Background-
[225] Scaling is based on the following criteria (this is not an absolute scale ~a

2x ratio might really be translated to several-fold higher binding):

- background staining

+/-  up to 2x the ratio of mean flow between negative scFv and tested
scFv

+ 2x — 3x the ratio of mean flow between negative scFv and tested
scFv

++  4x — 6x the ratio of mean flow between negative scFv and tested
scFv
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Granul ocyte Low - Medi unmt+ Medium - High++ s Platelets +/-Low Background-
[2251 Scaling is based on the following criteria (this is no0l&EBARBARY 0%
scale - a i)x ratio mght really be translated to several -fol d higher

bi ndi ng) : &?&WS’&H‘& staining +/- up to 2x the ratio of PP LY ween
negative scFv and tested scFv + 2x - 3x the ratio of nean flow between
negative scFv and tested., scFv #+ 4x_ - 6x the ratio an flow between
negative scFv 'and t6é's‘t§ijthe§?:tfﬂ/°%§e?6‘1ﬂ% RpR/Dogsgye S% %(fﬁ?t&)?)l%

PCT/ US2003/ 020602 $¢5Y 6x - 8x the ratio of nean flow between negative scFv
and tested sGRM4+Sihx e Qo bPMehRtlb® RiwdERM AR PELNERRAGER} | Ve scFv and
tested scFv [2261 It is inportant to note that all of the results in this
table are derived using the two- or three-step staining procedure involving
anpli ficd22an of t Aeissimgomdnt té notedigidialliob the redudts imtinetablecane dewvedtugingi ng st ep

i d, platel tivated, and t i . ]
br ocedur db BIGEE et iR RaraRgrH R evo N et e aRa gt e Ehehdl mbel cd
ant i body ks, wi&ﬂqﬁm 7] &eaFﬂﬁim&%v& 1S URASHEt e e lacE¥RAE Bd ARk S4R1

activated platelets. [227[ For b[”oo_ /' bone marrow sanpl es from cancer
pat i ent s resultaig/som apaccedureeretated efactismmpdifiethersich procedunes,ghe ladgledi ndi ng

usi ng FACS,.anal.ysis as,c ared tq Y 1 tivity.. Bipndin nmeasur ed as
the PesultBroptth rgopy CPRRRmr gy comaed B bl isbed B ABRAL "ae
present egjitdletkabl e 10, indicate that L32 generally binds to diseased cells
to a greater extent than does Yl. Concomtantly, L32 binding to

granul ocytes, |ynphocytes, and nonocytes was greater than that of Yl. This
i ncr eased2®¥7Indi ng ﬁ@gé@@d&)onemu@w sapmplasiieo ranvst patientspamalydis wad dane tahi ch

My 4 ansi il Ginethese1 Lifity 3P 52 BhaniloRER, £ RES ahfiFat T¥ R mpateltEy 10-

selectivity. Binding was measured as the result of binding by labeled second antibodies.

The results, as presented ir Table 10, indicate that .32 generally binds to diseased cells to
a greater extent than does Y1. Concomitantly, 1.32 binding to granulocytes, lymphocytes,
and monocytes was greater than that of Y1. This increased binding suggests reduced

interactions with normal cells, which may translate into lower antibody doses for

treatment.
TABLE 10.
Binding relative to negative control
Disease Cell type Y1 132
) AML (4 |
' samples)
Disease Ranged + to +++ -+
Lymphocytes Ranged + to ++ +++
Granulocytes +- ++
MM (2
samples)
Disease +H -+
Lymphocytes + +++
Monocytes ++ ++H+
Granulocytes ++ +++

B-Leukemia (2 samples)
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Binding relative to negative control Disease Cell type Yl L32 AM (4

sanpl es) Disease Ranged + to +++ ++ Lynphocytes Ranged + to tFEBRUARY 2007
Granul ocytes +/- ++ MM (2 sanples) Disease ++ +++ Lynphocytes ++ ++
Monocyt es WO 2004/008p@nul ocyt es ++ +++ B-Leukem a (2 sanpPE$HUSEY3HI6AEBRUARY

2007 WD 2004/ 003166 PCT/ US2003/ 020602 Binding relative to negative control
Di sease Cell—type Yl 132 Disease Ranged -.to ++ + |ynphocytes Ranged + to

++ +++ NMbnocytes ++1 ++t+ G anul ocyt esBmdmgrrelatwe[thsgauvpcgnmll d be noted

t hat the com*rer]Sl oC13162- g,‘%ﬁ(fyﬁ nmd—v@qr—aﬂfrbvdy—iﬁm PSGLI ,
di spl aced the bi 5l |rLg of L3 21 tested sanples, including AM, hairy

cell |eukenm a, and B-cell mj]hlsmanm es Renged PoerB- ALL, B-AkL, B-CLL, B-
PLL, and nultiple nyel orra) 29] Full | gG di abodi es, triabodies, and Fab
fragments al | shared the dp@ephacyesy oRanged R anti bodi 8&F and anti - CD
162 di spl aced bi ndi ng of eq‘qgn&g{ésbody formyy Exanpl e 11 [230] The present
exanpl e denonstrates binding of "L32 to primary cells from animls of

vari ous species. [231] TheGmonbeytesity of L32 binding to subpopul ations of
bl ood cel | s ~was

[228) It should be noted that the commercial CDl62—speciﬁc monoclonal
antibody, anti-human PSGL1, displaced the binding of L32 in all tested samples, including
AML, hairy cell leukemia, and B-cell malignancies (e.g. Pre-B-ALL, B-ALL, B-CLL, B-
PLL, and multiple myeloma).

[229] Full IgG, diabodies, triabodies, and Fab fragments all shared the specificity
of the scFv antibodies, and anti-CD162 displaced binding of each antibody form.

Example 11

[230] The present example demonstrates binding of 132 to primary cells from

animals of various species.

[231] The selectivity of L32 binding to subpopulations of blood cells was
assessed for blood samples from animals of various species. Whole blood samples were
stained with either L32 or Y1 scFv, followed by PE-labeled rabbit anti-scFv (2-step
staining). The samples were subsequently analyzed by FACS analysis. The results, as
presented in Table 11, indicate that variation in binding by both antibodies exists between
species. Nevertheless, Y1 generally stained granulocytes to a greater extent than 132, and
Y1 was generally found to stain platelets, while 1.32 did not stain them, indicating that Y1,
indeed, has broader specificity than L32.

TABLE 11.
Binding According to FACS
Analysis
Species/Cell
population Y1 L32
Mouse (Balb/c)
granulocytes +/- -
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assessed for blood sanples fromanimals of various species. Wol e bl ood
sanpl es were stained with either L32 or Yl scFv, followed byl BEBREARY 2007

rabbit anti-scFv (2-step staining). The sanples were su t nal yzed
by FACS an‘é{pfg?@oglfﬁe results, as presented in Table 113%%%%@03{%0@ﬁat

variation in binding by both antibodies exists between species.

Nevert hel ess, i QWWHWWH extent than
L32, and Yl was general |y found to StafiRggiccrring to l e L32 did not stain

them indicating that Y, indeed, has broad¥®@¥{ecificity than L32. TABLE
11. Bindi ng Accordi ACS Anal'ysi's Species/CefT—population Yl L32
Mouse (Bal b/ c) gran%%cgég/d:

gﬁ,&ft es +/- 64 01 FEiRUARY 2007L3y\0 2004/ 003166

PCT/ US2003/ 020602 B Hdi nlémAccordi ng to CS Anal ysi's™ Species/Cel |

popul ation Yl L32 Pl pigtleiss ++ - ot her +gell populatLons - - Rat all cell
popul ations - - Rabbit granul ocytes + + other cell populations - - Qi nea
pi g | ynphocyte + - Morgsyeal ++ -
populations - -
Rat
all cell populations - -
Rabbit
granulocytes + +
other cell
\ populations - -
Guinea pig
lymphocyte + -
Monocyte ++ -
granulocyte + -
Platelet + -
Dog
lymphocytes - -
monocytes ++ +/-
granulocytes + -
Platelets +HH -
)
Example 12
[232] The present example demonstrates the effects of administration of L32 to

mice bearing malignant cells of human origin.

[233] SCID mice (Jackson) were pretreated with 100mg/kg CTX, and Molt-4 (T
leukemia) cells were inoculated intravenously (i.v.) through the tail vein 5 days after CTX
injection. Mice were randomly divided into treatment groups (6 per group), and they were
treated 5 days later, for three weeks, with PBS, Molt-4, Y1 and two weeks with 1.32. The
mice of the Molt-4 group were not treated. On Day 33, the mice were sacrificed, and their

livers weighed. FIG. 12 demonstrates that the liver weight of mice with Molt-4 growths
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granul ocyte ++ - Platelet + - Dog | ynphocytes - - nopbnocytes +4- granul ocytes .
+ - Platelets +++ - Exanple 12 [232] The present exanpl e deno®EFERRERHY7
effects of adm nistration of L32 to mce bearing malignant _cells of human
origin. [2¥Q2IPce (Jackson) were pretreated with 103@%0W605nd

Mol t-4 (T | eukemi a) cells were inocul ated |ntravenously (i.v.) through.the .
tail vein 5 af t ctlon M ce random y vided into

L eat ment W GLedk 80 e ier Ve Bimsiie I e bRega o5 6 e ikt 1o
three weeggn eﬂhet,rh){P&&3Mﬁveﬂ1ﬁb<¥dle@§iﬂ)sfaﬂﬁaﬂw&h§céﬂ'th@tdﬁ?t@ load'§¥ rdatede of the
Mol t-4 group were not treated. On Day 33, the mice were sacrificed, and
their |im&es weighed. FIG 12 dem)nstrat es that the liver weight of m ce
with Molt-4 growths 65 01 FEBRUARY 2007 WD 2004/003166 PCT/ US2003/ 020602
was doubl ed, and thﬁ tugger}i)r eval ence as neasured by histol ogy was -65%
Treatment with eit L32 scFv antibodi es substantially reduced the
tunor load of treated mce. Exanple 13 [2341 The present exanple

denonst r apaeg constrvnépﬁaent@xm %ﬂbﬁmnﬁfdﬂesd@)ﬂﬁﬁrﬁdtﬁ)ﬁté)@fesﬁbnlaﬁa di abodi es and
triabodi es. 112351 The vect or EN- 132 encoding the original L32 is anplified
usi ng PCRpurf matlmtbfﬂaﬂlélawdlaﬁ@mtﬁéb%efr egi ons, individually. The sense

ol i gonucl eoti de and the anti- sense oligonucl eotide are used for the VL PCR
reaction. CDNA p - S | enced,
and diges?ggfmdth re %?#%%H%?ﬁg%?B%gg&%@%&kﬁgﬁ%ﬁﬁgf%gsE %ﬁ%@?%? oyed to

anpl i fy tfoebdit the¥i and tHe ¥y WgidisRindivaduutly. iﬁedbmsﬂ@dnwlédmderaﬁﬁth“elaﬁtlt on
enzymes. A triple |igation procedure into the pHEN vector, pre-digested, is

enpl oyed. SERFe0 fgqaavle%@q e uped fgethegYiab €8 rpaction. (1B cDM) pww@ thgo |
transfor %&@ d size & edg%ég]pgx?cﬁaf SadPhiGERG Wtk rd G enARRLY SR sathB CN

I ncl udes sequenci ng,
procedure is employed to amplify the Vi region. The Vi PCR product is digested with

restriction enzymes. A triple ligation procedure into the pHEN vector, pre-digested, is
employed. The final vector is designated pTria-L32. Following E. coli transformation,
several clones are picked for further analysis, which includes DNA sequencing, protein
expression, and extraction from the periplasmic space of the bacteria. SDS-PAGE under
reducing conditions and Western blot analysis are performed to confirm the size of the

L32 triabodies.

236} The pTria-L32 vector is linearized with a restriction enzyme, and synthetic
complimentary double stranded oligonucleotides are pre-annealed and ligated into the
restriction site between the L32-heavy and L32-light chains. This new vector is
designated pDia-L32. As described for the triabodies, the DNA sequence and protein

expression are confirmed.

[237] Expression in E coli is essentially as described for the scFv 1L.32. However,
the purification of L32 diabodies and triabodies from the periplasm of the transformed E.
coli cells is different. The scFv L32 monomer form can be purified on an affinity column
of Protein-A Sepharose beads. Multimeric forms of L32 are, however, ineffectually
purified by this procedure, therefore periplasmic proteins extracted from the bacteria are
precipitated overnight with 60% ammonium sulfate, suspended in H,0, and loaded onto a

Sephacryl-200 (Pharmacia) size exclusion column pre-equilibrated with 0.1.xPBS.
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expression, and extraction fromthe periplasm c space of the bacteria.
SDS- PAGE under reducing conditions and Western bl ot anal ysi $1HESREARY 3PHEJ

to confir of the L32 triabodies. [236] The pTrj.a- v ris

| i neari zegwwﬂf/g&?%st riction enzynme, and synthetic conpl%%%gy@%%@ubl e
stranded ol i gonucl eoti des are pre-annealed and |ligated into the restriction
site between the L32-heavy, a L32- L4 chains. Thi.s new vector..is

des: gnat SECharLaT 59Tee il Doy HPPL, a5 Folfite faforl RS and
protein daxd e 3ishe formisare 6l fectededr FITZSiabelmgda@iSBA O ahdlydis.col i is essentially
as described for the scFv L32. However, the purification of L32 diabodies
and triabodies fromthe periplasmof the transforned E. coli cells is

di fferent. The scrExampledhoner form can be purified on an affinity colum
of Protein-A Sepharose beads. Multinmeric fornms of L32 are, however,

i neffect y pur i i : L& REr } ot ei ns
extract egﬂféllom t heqft})lgg"?e g%;&%‘g@e@%@ﬁ@ g@%@%%@%ﬁ%ﬁgﬁ% ngtﬁiﬁ%gﬁz}fg%noni um
sul fate, suspended in H20, and | oaded onto a Sephacryl-200 (Pharnacia) size
excl usi ofi239p| um pCnedifer IfIAPLAL I yu-kdk HacterisPRHuré®adihd iEBROARS 12087 WO
2004/ 003166 PCT/ US2003/ 020602 Fractions are coll ected and anal yzed by HPLC,
and separddtle Thiseulteesvassantaifiged gt aPQhRPM fos 30 anipeandihe peletsusnsnded iy e

sebage ik R SE s SRR e e e e LT et
of XpL- Lagg/g Stokigkv dxoadded il inublatdd or Mg, THEHSAH §fFM Xa€lans 28inl o#2C. Thi s

culture was centrifuged at 5000 RPM for 30 mns and the pellet suspended in

180 ni of25%Elrimomaraaddediad igsnbated forzoatuerimyr) Thiayimiguraiwasfcentyidegedie (from a

5 g/ n dded i ncubat edf hr. . Tuent f 5M Na d
25 b of 130BERRM R GO RO e iRt oot B RIS s X o
was cent bh rafth b aid SO Gr AlnBEeMzcR). ThiCpRREsIE rEphRiiioant

di scarded. The pellet was suspended in TEwth the aid of a tissuem ser (or

honogeni tisxes untihihs iprlesersbodigsdpeldgibare gygligh brown iongedorunt i | t he i ncl usi on
bodies (pellet) are gray/light brown in color. [240] The inclusion bodies

vere okt <29, B SYA SLas S BRAATH] By SRl b IMERTA. 1.5
sol ubl e gpET7e)M MMIBITARES eremssttigcludion bédied @att mPsdhitsilizativn Harfet ei n

provided ~10 mg/ml soluble protein). This was incubated for at least 4 hrs. The protein
concentration was measured and brought to a concentration of 10 mg/ml. DTE was added

to a final concentration of 65 mM and incubated overnight at RT. Re-folding was initiated

by dilution of 10 ml of protein (drop by drop) to a solution containing 0.5 M Arginine, 0.1

M Tris pH 8, 2 mM EDTA, 0.9 mM GSSG. The re-folding solution was incubated for 48

hrs at ~10° C. The re-folding solution containing the protein was dialyzed in a buffer

containing 25 mM Phosphate buffer pH 6, 100 mM Urea, and concentrated to 500 ml.

The concentrated/dialyzed solution was bound to an SP-sepharose column, and the protein

was eluted by a gradient of NaCl (up to 1M).

Example 15

[241] Production of full L32 IgG antibody and Fab, and F(ab'), fragments is to be
performed as follows, as has been done for Y1 IgG.

[242] CHO™ cells are cultivated in F-12 medium supplemented with 10% fetal
' calf serum and 40 pg/ml gentamicin at 37° C, in 5% CO, atmosphere. One day before

transfection, 1-1.5-1x10° cells are seeded on 90mm dishes. The cultures are co-transfected

67



concentration was neasured and brought to a concentration of 10 ng/m . DTE
was added to a final concentration of 65 nM and incubated ovitk RiRRitARAt208T.

Re-f ol di ng initiated by dilution of 10 nml of protein (drop by drop) to
a sol uti on%%?"é{amlﬁ‘b 0.5 MArginine, 0.1 MTris pH 8, 24?%(‘@%‘1%,02%% mvl
GSSG. The re-folding solution was incubated for 48 hrs at -10 C. The
re-fol ding_solutiogn containi he. protein s dialyzed in.a buffer

cont ai ni NgtpE) W&%Né”pﬁ&?@nsgg‘fé‘fe?‘ﬁ& #nd hegyy W%‘lé?;e&ﬁ% apbrd¥nt rated to 500
m. The bat | B j t Wo ol um,
and the praf el Gl ERKEaf SEeD (U PRYRcotiBn Rhesht SRR 040, ¢

[ 241] Pr @dlays bbgroefth inuhdnseld@iveggEowtit inbdidythe nellsrab culturdd Fgraly)-) 2ddysagRent s i s
to be perforped as foll , .as has heen done for Yl Ig [ 242] CHO cells
e cul {10 e ORETIg S AL AR LR A AR TEHPTORY B dibe SEl Hreser um and 40

pg/ m ge@ﬁygﬁ‘ihf'ﬂeﬂ afid cl%ﬁe(f:%y lifhitard difefioR TSP Rell i CodMVERGER bRstic ﬁ)lates.
transfection, cel |

1-1.5-1x10 s are seeded on 90mm di shes. The cultures are .
co- t r ans hadividdalccol @ilesFESRITREY g2O0T in MO vEOI0H $16:6 3¢ aRTIrebRODBkORI602 with 10

g of DNA _encoding.fo he l.ight and heavy chaing af the.L3 nti body.
Tr ansf ec isgle%‘aané%éetﬁ‘lﬂmgretvﬁﬁ? PES ﬂén‘?ﬁgﬁﬁ’gy SpErERt todpe gRoWil agent

t echni qug,e )jter 2 days of growth in nonselective gromh nedia, the cells
are cultured“for 10-12 days in F- 12 medium containing 550 jig/m neonycin
and 3 pg/m puronycin. The cells are trypsinized and cloned by limting
di | ution[243]0. 5 celJH®elcElls areColiivatedds Fnls) megilmsupplepieatedswith 10fdifetaldual

col oni es ar.e pi cked r.0 i.n_Si Xx- |~ di and transferred.to flasks for

Fur ther o s o e Brmin aVEl G 2R Gu 28Rtk O dRhBE S ecr ot i on

to the gnensBctidiEsi8-ak109As dreGebdedd I0mm dishes!| The/Qllffled e braddedtBOWHD

suppl emented with 10%fetal calf serum and 40 g{enfx gentamcin at 37Cin 5%
al

C2 at nodphvgref DXAenerdmbforr thelightaad beastytdhems 0f Hostibetly sloaedurdseded on

90mm di shes ultures are transf e ith 1 of Fat\lAen oding for the
l'i ght an@l%gg&&é'ﬁoﬁ?% Cof T BT eraﬁ%’ﬁh% yi\'fvI «*;'Flben‘érﬁgﬁﬁbeesrv' ngif%}\r/ (cytonegal o
vir UfS) pq@ﬁiﬁf&!ﬁoﬁi@ca}ﬁ’&l S fubing eREF LGRS (Rbbl@e)&i«é_néi@ct@cﬁrpfmg@ft -techi[ifqﬂan ection Is
carried out using the FuGene (Roche) transfection reagent technique. After

2 days ofAfter dwlans pherewitls i nepseloetiverasanth mediedhe eells aecnléurad én eotedigred in a
medi a Cont%@ﬁ%n g)dn% MI\E oPrl\r/Ileantrr&&tQ?M’I%%ﬁ dﬁMzQi é&?cﬁf 96'%819 oI etr ’?(l calf

serum i n 8¢
select for clones (after limiting dilution) that express increased levels of the full 1L.32

antibody.

[244] A sandwich ELISA assay is established to determne the antibody
concentration that is secreted into the supernatant of transfected CHO cells. In order to
quantify the antibody concentration, the following reagents are used: a monoclonal anti-
human IgG1 (Fc) (Sigma) as the coated antibody, a goat anti-human IgG (y-chain specific)
biotin conjugate as the detector (Sigma), and a purified human IgG1, lambda (Sigma) as

standard.

[245] Cells are grown in roller bottles to a final concentration of 1-2x10® cells per
bottle in F-12 medium supplemented with 10% fetal calf serum, neomycin and puromycin

(as indicated above). For antibody production, cells are cultured in the same medium, but

with 2% of fetal calf serum for additional two days. The secreted antibody is purified on a
protein G sepharose column (Pharmacia) and ion exchange column-Q sepharose

(Pharmacia). Binding is in 20mM sodium phosphate buffer pH 7.0, while elution is in
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select for clones (after limting dilution) that express increased |evels of
the full L32 antibody.. [2441 A sandwi ch ELISA assay is est #B/KEBREARY 4007

det erm ne concentration that is secreted i nat ant
‘of transfeg}i@%&@gel ls. In order to quantify the anti B%‘g{/bg%"ﬂilﬁﬂ’? ation,
the follow ng reagents are used: a rmnocl onal anti- human 1gd (Fc) (Si gma)
as the c d.antib G I.N i iotin
conj ugat g)af&g glypine ety 2%%?8 qu f)h\% pflﬁﬁﬁgﬁﬁ yllﬁgfte"ﬁ"%{ﬁ‘i)g% (Si gma)

as st anday dbsdrbshed ahd ELSS A Whild @yWurith if Malyped BYSUSEBAGE adiHrEt.

concentration of 1-2x108 cells per’ bottle in F-12 nedium suppl enented with
10% fetal calf serum neonycin and puro CI n {:as i ndi cat ed above). For

ant i body [B#@duct i orFfaﬁéWt%tl‘m‘éf I3 lelriatp Fab: end Fehie Witallynmopeialeniiang 294 of

fetal cal i t 11 bod lS purified
on & pr ovui ARl FRRHE rep%ﬁdf’%%&ngaﬁ"&ﬁﬁi%f RoRPlg Kt om o
sephar os eldaVhad proguces F(4b')) thiap@hents in thedResvheeast 1niMyeRia tSembluff, &%y pH 7. 0,

while elutionis in 68 01 FEBRUARY 2007 WO 2004/003166 PCT/ US2003/ 020602
O. 1M gl ydhereasiig the conqspiration of qystem‘?@cqwm inthe digestion hudler td EamMaFebody i s

determn ULyl § n Iyzed by

SDS- PACqur’%gyeﬂs%%F%F 3 %{}%ﬁa%n ‘%’4‘%@ %}M}L‘Jﬁ’g d‘%é‘&nﬁﬂ& %"’a%‘%en?s °F(ab') 2.

| ni tial | ypurifiled 0¥ ah éiinodilized PirotaineM tolafin mféW(ziW)agﬁems, @@n@mﬁar ed by using
i mmobi lized Ficin (Pierce). Ficin cleavage qro uces 2 fragnents in

the pr esewe@enaﬁteﬂmn@wsrp&r?r@ncg}tﬁ#qrawﬂyeltbsya 919999&%99 qu oRBIdEHIAr at i on of

cysteine &9{%& aﬁqgg ¢ can be
created fv?éé%%llt %{eoqf)rmjatem ﬁb%% er Cl ges éor?, the ¥?§8nn%£1t re purified
on an | mﬁmbﬂtyismténﬁtmﬂelsmg&etellecmphoirdsfs. F(ab')2 and Fab, fragments are

concentrated using a mcroconcentrator with either a 10,000 or 30,000 Dalton
nol ecul ar__ wei ght cut of f. Prot({g ecover){hgg det er.m ned_usi ng absorbance at
ilep

280 Em HEdlent ;fmhfg; 10age s1arpliettorhhsHedi s. [ 2471
F
Further, Zlﬁlgncmi’hi%ti 1h shefl; 1 ?dgm%ﬂ&'l ét??"a@ Plok ?g %ﬁ's‘é l@eflg?érigtﬁlﬂ{lnated

i rmobi | i Papal n urry i'n difgestion er at Reaction
i s ternirptedutingtie digesti with 1 Sembofdesdingbufierl Separatiod obFatd ifrogn bodigested

Separ atiqn_of E from.undi gest e l. d Fc .fr usi ng

B ot el 1 ASGGPEHRG TASEIFTE i APHE B § ke e i RGBT B ERHaS £ ow

through. Byieadh Bt A 185G B FadRls REANBTbAhBE Atk R Peh Rictions
containing the fragments are pooled, concentrated and dialyzed against PBS, pH 7.4,

nﬁ

overnight. Protein recovery, purity and characterization is determined by absorbance at

280nm and gel electrophoresis.

Example 16
)
[248] The effect of scFv L32 on the binding of scFv Y1 (Table 11) or IgG Y1
(Table 12) antibodies to ML2 cells was assessed by competition assays using FACS
analysis.
[249] One microgram of competing antibody (L32 scFv, Y1 scFv (P03), KPL-1

or control NO6 scFv) was added to ML2 cells (0.5 x 10° cells per assay). After 30 minutes
of incubation, Y 1-PE labeled scFv or IgG was added for an additional 30 minutes of
incubation at 37° C. Post incubation the samples were washed once with FACS buffer and

analyzed.
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containing the fragnents are pool ed, concentrated and di al yzed agai nst PBS,
pH 7.4, overnight. Protein recovery, purity and characteri za®l BRBRGARY 2007
determ ned by absorbance at 280nm and gel el ectrophoresis. Exanple 16 12481
The ef fect WP 28Uf31682 on the binding of scFv Y1 (Tabl e 1PFTBS2945@28692

(Tabl e 12) antibodies to M2 cells was assessed by conpetition assays using .
FACS anal gsi S. [249] One m crogramof conpeting antibody (L32 scFv, Yl scFv
(P03), KHRSAl or cobhemssulineee sivrwyin (ige megeBwmbey aglaznedian averagepfiwe06 cel | s
per assay) . i: I ] Ut i i - PE .| abel Fv.or 4 gG was
added foraugﬁé%% g“lbtelgg?\aa zr%go??rﬁoﬁﬁ%aéls%%%\ gg%oéjtgfl%% 359 nggﬁr@?ag 5%@{3 Sﬁlor{lc%flbat ion

t he sanpliadingaffim@shed once with FACS buffer and analyzed. 69 01 FEBRUARY
2007 WD 20047003166 PCT/ US2003/ 020602 [ 2501 The results are given in Geo
mean nunber as a nedi an average. o .duplicate tubes analyzed. Geo nean

f t
val ue i s EMlexponenthegesuisshown in ?ﬂé\gﬁzéﬂ?ﬁ?aé%giabm%ﬁCFVtﬁff?&FiﬁE}Yé‘ﬁibiﬁﬁ ty.
2511 Th o i | i i : - f i |
bt bi £ o OF B50sRo0 iknd B LB0 A-B8 LG S Tt M ikankp Y

i nhi bi ts similar teafingFv. 3 coritaust, e ndn-1wtdted ndgativodunt®$ intitode seBnNo06! at ed
negative control antibody sckv, NO6 inhibits the binding by only 20% TABLE
12. SanpliBhibs thebinding By enly29%i ti on  Control 5 - KPL-1-PE 700 Yl -PE 240 -
YI-PE + NO6 190 20 VYI-PE + P03 48 80 Y1-PE+L32 40 83 TABLE 13. Median
Percent Inhibition Sanple 200ng SO@agihP9Png 200ng Soong 100o0ng

Sample Median  Percent Inhibition

Control 5 -

KPL-1—PE 700 -

Y1—PE 240 ~

Y1-—PE + N0O6 190 20

Y1—PE + P03 43 80

Y1—PE +132 40 83

TABLE 13.
Median Percent Inhibition
~ Sample 200ng 500ng 1000ng 200ng 500ng 1000ng

Control 3 ND ND - ND ND
Y1 12.5 ND ND — ND ND
Y1I—PE+Y1 3 ND ND 100% ND ND
Y1—PE +KPL-1 2 ND ND 100% ND ND
Y1—PE + P03 7.5 6 5 40% 52% 60%
Y1—PE + 132 5.5 3.8 3.7 54% 79% 80%

ND=not done since complete inhibition achieved at lower concentration.

[252] The results shown in Table 13 indicate that while IgG Y1 alone (final
concentration 200 ng) bound to the cells with a Geo Mean of 12.5, competition with 200
ng of either "cold” IgG Y1 or KPL-1 (commercially available murine monoclonal
antibody against PSGL1) reduced the Geo Means of IgG Y1 binding to 3 and 2
respectively. The binding of IgG Y1 to ML2 cells was inhibited (competed) by the scFv
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Control 3 ND ND - ND ND Yl 12.5 ND ND - ND ND VYl-PE+Yl 3 ND ND 100% EO&JP
Yl -PE +KPL-1 2 ND ND 100% ND ND YI-PE + P03 7.5 6 5 40% 52908 §#BRYARY

L32 5.5 3. 9% 80% ND=not done since conplete i i eved
‘at | ower cng%i %g{f?j)n 12521 The results shown in Table ?glrl r%‘:"og@%@{i?hat
whi.le 1gG Y1 al one (fi naI concentration 200 ng) bound to the cells with a

Geo Mean t|o th 200 " | G Y}l or KPL-1
(com‘rermgrl aﬁ’tzbo\?iglufla rﬁ?FP%@W SHOEr bFin %ﬁfftesﬁ &5[1 ﬂg Y ?5%&_(}‘?] reduced
the Geo maai%?@flgcg@nfb amdwweﬂn 6107. S“mlilél(ﬂ)OIng‘éﬂ@é‘efdht/ﬁJa/Gea'hl@eabbﬂGJ mgeof 19G

YI to M2 cells was_inhibited corrpetsb% the scFv 70 01 FEBRUARY 2007 WO
2004/ 0031%8direpf (862 ¥d 39 BB ogdlsywasaled ipbikited (compatedd by Esesedied32matbedy, i . e. |

200 ng of 56 e n (Mean of
7.5 whi | el e SepePli E88het SELBIH L8R medleP 08 B b S b AT RIS T
M2 cel | si.aem0agssT stPNLB2 hahddyasnrke the Uiydihyef BaFY1led @eot Meadyf5.5n a dose
dependent nmnner, but to an even greater extent than that exerted by sckv
Y, i.e. whiel§0fgesrdusedis to 3 SeaiMeanefB. F-educed the binding of 1gG Y to a
Geo Mean of 5.5 whilel000 ng reduced it to a Geo Mean of 3.7. [253] Wile
bot h scFv and sc t s, at
i denti cal [ gbll body %%2’% Hr%?ﬁlxlsm&ﬁ‘?%?% i'&gilrl]ﬁg%glce{%? bgﬁfﬂ Oh%vd\%gg) I sbm)r e

pr onounceckllshaiddntied] aatibsdyecbnbyntfatiows, Yithibilkbn exstesd byeFh IJBQGs anireé bodi es
tested (1gG Yl and KPL-1) have hi g‘?er affinity to the M2 cells relative to

the two sEiepoued thanithal e%i@%qdéw sck¥ StegMilc bobHIEC@BE bR ok (g ¥
bi ndi t t
exampl o d%ﬁ‘f;‘%‘?“?qﬁ{%?‘b?ﬁeﬁfﬁ“&%féiﬁ@o ol Rdtive (EIRITN ol aniBoicsigfiedy, ooe"

cel I's, i nad thely redudxcthé G@chedn dfTgGl ¥l bidlingne a GeaedsatoftEhnd2 (hphdtiwelylS) ,

usi ng‘ FACS anal ysis. [255] First, analysis was carried out to determ ne the
selectivity of L32 scFv _binding to CD34+ precursor cells, isolated from

nor mal hunman bone S €MBM sanples, as conpared to Yl scFv. Binding was
measured followi ng staining with | abel ed
[254] The present example demonstrates binding of 132 to various

subpopulations of blood cells, including both normal (Table 14) and diseased cells (Table
15), using FACS analysis.

[255] First, analysis was carried out to determine the selectivity of L32 scFv
binding to CD34+ precursor cells, isolated from normal human bone marrow (NBM)
samples, as compared to Y1 scFv. Binding was measured following staining with labeled
antibodies (anti-scFv—PE). Each NBM sample was tested with both antibodies in

identical assays.
[256] The criteria used to evaluate binding are as follows:

Geo Mean (GM) below 10 — Negative

Geo Mean (GM) between 11 and 20 — Low Affinity Binding
Geo Mean (GM) between 21 and 40 — Medium Affinity Binding
Geo Mean (GM) between 41 and above — High Affinity Binding

[257] As shown in Table 14, of 32 NBM samples tested, 24 (75%) did not bind
either L32 or Y1. Six samples (19%) showed low affinity binding for 132, 1 (3%) showed
medium affinity binding for 132, and 1 (3%) showed medium affinity binding for both
L32 and Y1. Overall, the binding profiles of L32 and Y1 to CD34+ cells were similar.
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anti bodi es (anti-scFv PE). Each NBM sanple was tested with both anti bodies
in identical assays. [256] The criteria used to eval uate bi nék FEBRIARY2007
follows: Geo Mean (GW) bel ow 10 - Negative Geo Mean (GV) between 11 and 20 -
Low Af fi ni WO X4@PHE® Geo Mean (GV) between 21 and 40 - MBGTHF2HPH02060%
Binding Geo Mean (GV) between 41 and above - H gh Affinity Binding [257] As.
shown in Table 14, of 32 NBM sanplesg tested, 24 (75% did not bind either
L32 or Y. Six sanples (19% showed TARE-E A nity binding for L32, 1 (3%
showed nedid I TY g T , 37 Wed ai affinity
bi ndi ng for pombpry ) Gl T ORSY) E5% | Nifmbey © 9’8’% e B 1% and Vi
CD34+ cells wer&Nkim | al05351 01 degBRudRY 20877 WOAHRBNM293168§ neg.

PCTTUS2003/ 0206Q2, TABL nber Code PO 2 Nuth de P03 L32 Ni
105351 neg. neg..“N17 Kﬁé&fﬁgﬂe@%e ; stll{thB H 188 $°AHIBMR6 neg.
neg.

N3 AHINBMR neg. AMAMBMYEO nibSBNBY 9. 6N2®  NAHSHENBYD4 gegpzneg. N20

to

ar

ay
cy.

AHSBMR28 neg. 17 N5 KBMB3 neg.
N22 AHIBMB6 neg.Neg. AH#\’BM%NB

10 14 N24 AHJBM%% neg.

14 N21 AHIBMBL 26 28 N6 AH NBMD8 neg. neg.
weg- 10623 NAIZAHIBNSISHEMZE meg. 1R8 AHINBMLO

NBM | negyq neg. §€9. neg.

NI O AH NBML2 neg. neg. %%—Uﬁﬁﬁg‘/ %ﬂ%%gﬂ

neg. neg. Nl neg. N27

AHIBMA1 neg. nedN6 NIAHOERVIDEnagg. naeeg. N28NZHIBMVAHIRIM36 nagg. nbig3 AH NBML4
NT5 A REV2 ned neg ARBBIESEME e neg 2 nuo MERMADS g Reg. | N2
102546 neg. neg.N8 The ATWNBNMIO0I n10 he 14bl e N2pr esAMIBNMSS g@esetnegC nean of
the sample N9 AH/NBM11 neg. neg. N25 AHIJBM39 neg. neg.

N10 AH/NBM12 neg. neg. N26 AHIBM40 neg. neg.

NI11 AH/NBM13 neg. neg. N27 AHJBM41 neg. neg.

N12 105377 neg. neg. N28 AHIBM42 neg. neg.

N13 AH/NBM14 neg. neg. N29 AHIBM43 neg. neg.

N14 AH/NBM20 9 16 N30 AHIJBM44 neg. neg.

N15 AH/NBM22 neg. neg. N31 AHIBM45 neg. neg.

N16 AH/NBM23 neg. neg. N32 102546  neg. neg.

The numbers in the table represent the geometric mean of the sample

[258] In addition, comparative FACS analysis of binding of L32 scFv and Y1
scFv (PO3) to human primary leukemia cells (AML, MM, B-CLL, and B-ALL) isolated
from patient's blood samples was carried out. The binding of L32 was compared to that of
the Y1 in the same samples in identical assays. The binding criteria are as set forth

immediately above.

[259] Table 15 shows the data obtained from all of the patient samples tested, and
Table 16 summarizes the affinity data for L32 and Y1 affinity in AML and B-CLL

samples.

TABLE 15.

Cell Population

Lymphocy Monocyt Granulocyt

Code Type Disease te e e

Binding of L32 to Leukemia Patients

72



[258] In addition, conparative FACS analysis of binding of L32 scFv and VI
scFv (P03) to human primary |eukemia cells (AM.,, MM B-CLL, #&IdFEBRBARY 2007
i sol ated rom patjient's bl ood sanples was carried out. {.ndi f L32
was corrpar&gzm’)ﬁ‘?’kja(’f of the Yl in the sanme sanples in i}gﬁ(&éﬁy@g@gys. The
binding criteria are as set forth imediately above. [259] Table 15 shows

t he data obt&kned—##em—e#—e#—&he—paﬂ-e%—sag?kes—&esﬁedﬁmd—%bl e 16
sunmmari zes the affinity data for L32 and VI ql} Ferujatiep AV and B- CLL

sanpl es. TABLE 15. Cell Popul ati on Tynmphocy 9 ROE de Type

Di sease to e e Bi nd'g%g of ng, Lo L@ﬁ%g&a a egygﬂ% 81@%@3& 2007 WO
20041003166 PCTI US20 52060 Bell opul ati on Lynphocy Monocyt G anul ocyt
Code Type Diseasd to4382¢ I1ANASRE ABR/1BB0'S3/ 1680 68 - — 2 42841 AML | M4 330

12874 ANLI M negari V2SS SANUGMA ve S8 429021500 1 VD08 78 280 7 42033
AML/ M6 200 18 8 42939 aBWL/ MME/AMDRLO - 4360 9 #7AP46 AMydgWD negagive 98 - - 10
R0298 AML/MD 23 260 - - 12 R9849 AML/MA 470 260 - 340 13 KAMD95 RAEB 30 83
- 240 14 R5440-F AM28V8 208MI4M4 - A/ ML/ MO4 - 80
5 42874 AML/M4 negative 73 35 negative
6 42902 AML/MS6 26 78 - -
7 42933  AML/MS5 200 18
8 42939 AML/M2 57 110 —~ 160
) 9 42946 AML/MO negative 98 - -
) 10 R0298  AML/MO 23 260 -~ -
12 R9849 AML/M4 470 260 - 340
13 KAM095 RAEB 30 83 - 240
14 R5440-7 AML/M3 200 140 - —~
AML/M1/M
15 RO0376 2 102 65 295 186
16 KAM096 AMLM2 36 41 - -
Relapse
17 KAM108  AML 94° 143 360 280
18 KAM109 AML/MS5 91 18 - 38
19 KMM097 MM 100 27 - -
20 42934 MM 650 130 560 150
) 21 42938 MM 550 110 360 160
Plasmacyto
22 KPC105 ma 340 330 -~ 280
23 KBC098 B-CLL 37 154 - 240
24 KBC100 B-CLL 10 46 —~ 68
25 KBC101 B-CLL negative’ 140 280 190
26 KBC102 B-CLL  negative —~ - 110
27 KBC103 B-CLL 13 46 300 230
28 KBC104 B-CLL negative’ 60 260  negative
29 KBC105 B-CLL 70 250 - 260
30 KBC106 B-CLL negative 68 200 140
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15 R0O376 2 102 65 295 186 16 KAMD96 AML/ M2 36 41 - - Relapse 17 KAMLO8 AM.
943 143 360 280 18 KAMLO9 AML/Mb 91 18 - 38 19 KMVD97 MM 10Q1 BéBrUARY 2007
42934 MM 650 130 560 150 21 42938 MM 550 110 360 160 Plasnacyto 22 KPCL05
ma 340 330 wo26f/00236 KBCO98 B- CLL 37 154 - 240 24 KBC100 pg1aid2006d26dp2- 68
25 KBC101 B-CLL negative4 140 280 190 26 KBC102 B-CLL negative - - 110 27
KBC103 B-CLL 13 46 300 230 28 KBCl104 B-CLL negatived4 60 260 negative 29 ’
KBC105 B- CLL™70 250 - 260 30 RBCIU6 B- CLL NegappioubRioadd 140 /3 01
FEBRUARY 2007 WD 2004/003166 PCT/ U hocy
Monocyt Granul ocyt Code Type Di sease to e leympho¢sBVlopscy-Granuldcyt65 420 270
32 R3093-7 B-ALL negaf,'o&(e 41 ']IQ[Sb 90 IBsdi&i3 0 B ALL negative 26 - 100

?\'NE?'NHngfs ;3{9 2763 FoBCI! 42B8LAM / V2115 531é80 %10487327&wlvﬁ 1383% -
43 5 42874 AML/ Mp regaive BOABD negelaive 41 490 90
33 R313-0 B-ALL  negative 26 - 100
Binding of Y1 scFv to Leukemia Patients
1 42824 AML/M2 neg/87' 50
2 42841 AML/M4 125 59 270° 126
3 42868 AML/M2 15 53 100 180
4 42873 AML/M4 12 38 - 43
5 42874 AML/M4 negative 36 30 negative
6 42902 AML/M6 19 24 - -
7 42933  AML/MS 62 10
8 42939 AML/M2 8 18 - 51
9 42946 AML/MO negative 27 - -
10 R0298 AML/MO negative 43
12 R9849 AML/M4 230 160 - 225
13 KAMO095 RAEB 12 20 -~ 74
14 R5440-7 AML/M3 95 43
js RO376 AMLgmM 29 18 100 63
16 KAMO096 AML/M2 17 15 - —~
7 KAMIOS RZI{\’,}’EC 153 20 110 120
18 KAM109 AML/MS 40 14 - 18
19 KMM097 MM 70 13 - -
20 42934 MM 170 30 160 50
, 21 42938 MM 184 30 128 68
2y KPCI05 Plas“;‘;’y“’ 117 116 - 100
23 KBC098 B-CLL 21 70 - 140
24 KBC100 B-CLL 19 17 - 27
25 KBC101 B-CLL negative® 29 84 47
26 KBC102 B-CLL  negative - - 60
27 KBC103 B-CLL  negative 20 86 110
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6 42902 AMLIMG 19 24 - - 7 42933 AML/Mb 62 10 8 42939 AML/ M2 8 18 -

42946 AML/MD negative 27 - - 10 R0298 AM./ MO negatlve 43 12 %Q‘EQRM%W%O
160 - 225 .13 K RAEB 12 20 - 74 14 R5440-7 AMLIMB 6

AML/ ML/ M 2 1@%?%3 16 KAMD96 AMLIMR 17 15 - - KAmos%%T?‘?S&i"?”"gg‘%’; AM 15
20 110 120 18 KAMLO9 AMLIMG 40 14 - 18 19 KMWD97 MM 70 13 - - 20 42934 MV

170 30 160 WH%—W 116 - 100
23 KBC098 B-CLL 21 70 - 140 24 KBC100 B-CLL Fopulatiop  >5” KBC101 B— CLL

negative4 29 84 47 26 KBC102 B- CLL negallygmphoc Monobyt-Brakm %.
negative 20 86 110 %% afl FE%?&/)@RY 219@11 2@%4/ 0031g6" PCTI 520031020602
Cel | Popul ation Lynphocy Mnocyt G anul ocyt de_Type Disease to e e 28
KBC104 B- CLL negdit i KBC100 8B-Hdat i negati2€' KBC105 B- Cl84 46 hegativel33 30

KBC106 B-CLL negfgt ﬁcﬂ)598 ]?%Lil KBC]A%7 B- Cl_h79 5 79 126 3%33R3093 7 B-ALL

negat ive

30 KBC106 B-CLL  negative 41 98 65
31 KBC107 B-CLL 9.5 79 - 126
32 R3093-7 B-ALL  negative
33 R313-0 B-ALL  negative

1 Two disease populations

2 Of the disease cells

3 Peripheral blood contains 2.5% CD34+ cells

. 4 The cells are CD19+/CD5-
[260] Of the seventeen AML samples tested, fifteen (88%) were positive for

binding by L32 with ten samples (59%) showing high affinity binding (avr. Geo mean
165) and five samples (29%) showing medium affinity binding (avr. Geo mean 28).
Thirteen (76%) of the AML samplesy were also positive for Y1 binding, but comparative
analysis (Table 16) indicates that .32 average binding affinity is always markedly higher
than that of Y1 in the same sample population. In general, about 50% of AML patient
samples at stage M2 exhibit binding by both L32 and Y1. At stage M3 and greater, about
90% of samples bind both antbodies, with varying degrees of affinity (data not shown).

[261] Of the nine B-CLL samples tested, four (44%) were positive for binding by
L32 with one sample (11%) showing high afininty binding (Geo mean 70), one sample
(11%) showing medium afininty binding (Geo mean 37) and two samples (22%) showing
low affinity binding (avr. Geo mean 15). Three (33%) of the B-CLL samples tested were
also positive for Y1 binding, but comparative analysis (Table 16) indicates that 1.32
average binding affinity is always markedly higher than that of Y1 in the same sample

population.

[262] Of the four MM and plastmacytoma samples tested, all showed high
afininty binding to both L32 and Y1, but affinity of L32 was greater than that of Y1 (avr.
Geo mean 410 vs. avr. Geo mean 135, respectively). Of the two B-ALL samples tested,
both were negative for binding of both L32 and Y1.
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33 R313-0 B-ALL negative 1 Two di sease populations 2 O the disease cells 3.
Peri pheral bl ood contains 2.5% CD34+ cells 4 The cells are 3CEBRUBRY[2860]
O the seventeen AM. sanples tested, fifteen (88% were positive for

bi ndi ng by M®BP0§PA6G en sanpl es (59% showi ng hi gh af fi ni PGT/HEHEIRIZavr .

Geo nean 165) and five sanples (29% showi ng nediumaffinity binding (avr. .
Geo nean 28). Thirteen (769 of the AM. sanples were al so positive for Yl

bi ndi ng, but conparative analysis T%Felﬁﬁ) i ndi cates that L32 average
binding affinity TS always nar Kedl'y fi g@@ﬁf Than Thag @y YT 1 n the sane

sanpl e popul ation. In general, abaut 50% 0f AM.  patien sanpl es at stage M
exhi bit binding by both L32 and Yl . 182 st ag¥1M3 add2great¥t, about 90% of
sanpl es bi nd bot o5 f il (data not
shown). [261] O CHl CLL sanples tested, four (44% were positive
for binding by L32 wth oRessanpl e {5199 shpw ng Hggh afjgi nty binding (Geo
mean 70), one sanple (11% show ng nedium afininty binding (Geo nean 37)
and two sanples (22(/'o) lswephosyt | oW7af fi nf@y bi ld7ng (a2 . Geo mean 15).
Three (33% of the B-CLL ssanples tested were also positive for Y1 binding,
but conparative anal ysis (;Table 16) jnpdi cat t hat,,L32 aygrage bindi ng
affinity is always nmarke DY Rer  t frih thaf%of YI32:3n theygame sanpl e
popul ation. [262] O the GaualoMdeand23d ast nHOyt onae9anpl expt ested, al |
showed high afininty binding to both L32 and Yl, but affinity of L32 was
greater than that of Y 1 (an. Geo nean 410 vs. an. Ceo nean 135,
respectively). O Mpdumfge®sMsrR sanpl es tested, both were negative for
bi ndi ng of both L32 and isea7§/L01 FE?gUARY 07 V@ZOOM 3166
PCTI US2003/ 020602 TABLE 16. AN B- CL L32 L32 H gh Geo Mean Di sease
165 61 70 46 Lynphocyt 1lyinfidcy07 421 15 26 9 ,
€S

Monocytes 35 30 Neg. Neg.

Granulocyte  Neg. Neg. Neg. Neg.
s

Low Geo Mean
Disease None None 13 9

Lymphocyt 18 12 Neg. Neg.
es

Monocytes Neg. Neg. Neg. Neg.

Granulocyte  Neg. Neg. Neg. Neg.
s

* The numbers are average Geo Means based on the results depicted in Table 14. High,
medum and low affinity group was determined according to L32 data.

[263) The results in Tables 15 and 16 clearly indicate that in the diseased
population as well as in the other mature subpopulations (lymphocytes, monocytes and
granulocytes) in primary AML and B-CLL blood samples L32 antibody binding is always
markedly higher than that of Y1.
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es Monocytes 638 145 323 58 G anulocyte 239 110 169 70 s Medi um Geo Mean
Di sease 28 12 37 21 Lynphocyt 41 15 26 9 es Mnocytes 35 300NEEBRUGRyY 2007
Granul ocyte Neg. Neg. Neg. Neg. s Low Geo Mean Di sease None None 13 9
Lynphocyt 18 12 Neg. Neg. es Monocytes Neg. Neg. Neg. Neg. Granulocyte
Neg. Neg. Neg. Neg. s * The nunbers are average Geo Means based on the
results depicted in Table 14. H gh, nmedumand |low affinity group was
determ ned according to L32 data. [263] The results in Tables 15 and 16
clearly indicate that in the diseased population as well as in the other
mat ur e subp&jaimat i ons (| ynphocytes, nonocytes and granul ocytes) in prinmary
AML and B-CLL bl ood sanples L32 antibody binding is always markedly higher
than that of Yl. 76 01 FEBRUARY 2007 Claim 1. An antibody or fragnent

thereof thaf bingg ah@ooap oem gﬁaﬁ tﬁéred?stﬁ-t blﬂdsvmeaheepnogeh@f PSGIL DOHeiAl the
fragnent thereof has th capabilities of an scFv of SEQID NO 1. 2.

The anti bod?‘t'@?dyfqrﬁ'gmf thﬁfﬁ%frhéb B‘Pdlég cAppRilities &ﬁ‘?érsé‘:"rf’ftsﬁ@ I2NG: Hody or
fragment thereof conprises one heavy chain conplementarity determ ni ng

region (CDR) selected fromthe group. consisting of SEQ D NGO 2, SEQ
NO 3, and SEQ | DFanibody Orflﬁgm‘algfhefﬁaaef Hmely aa?f@ﬁtthet%P%for&ragfe%.ﬂ}?fezf

wher ei n t WOcdn@Rivas onb Béavy ChIRS coripfenfefiafs td@@rmining region (CDR) selected from the group
consisting of SEQ ID NO:2, SEQ ID NO:3, and SEQ ID NO:4.

3. The antibody or fragment thereof of claim 2, wherein two heavy chain CDRs are selected
from the group consisting of SEQ ID NO:2, SEQ ID NO:3, and SEQ ID NO:4.

4. The antibody or fragment thereof of claim 3, wherein three heavy chain CDRs are

selected from the group consisting of SEQ ID NO:2, SEQ ID NO:3, and SEQ ID NO:4.

5. The antibody or fragment thereof of claim 4, wherein the antibody or fragment thereof
comprises SEQ ID NO:1.

6. An antibody or fragment thereof that binds to an epitope of PSGL-1 comprising one
heavy chain complementarity determining region (CDR) selected from the group consisting of

SEQ ID NO:2, SEQ ID NO:3, and SEQ ID NO:4.

7. The antibody or fragment thereof of claim 6, wherein two heavy chain CDRs are selected
from the group consisting of SEQ ID NO:2, SEQ ID NO:3, and SEQ ID NO:4.

8. The antibody or fragment thereof of claim 7, wherein three heavy chain CDRs are

selected from the group consisting of SEQ ID NO:2, SEQ ID NO:3, and SEQ ID NO:4.

9. An antibody or fragment thereof that binds to an epitope of PSGL-1 comprising SEQ ID
NO:1.
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fromthe group consisting of SEQID NGO 2, SEQID NO 3, and SEQ ID NO 4. 4.
The anti body or fragnent thereof of claim3, wherein three h @EQﬂﬁﬁ&¥

are selected fromthe group consisting of SEQID NO 2, SEQ ID NO 3, and SEQ
ID NO 4. 5. The antibody or fragnment thereof of claim4, wherein the

anti body or fragment thereof conprises SEQID NGO 1. 6. An antibody or
fragnent thereof that hinds to an epitope of PSG.-1 comprisi.ng on heavy
chai n conpl Brent R RpiPoge PeFagmerhYere dFSﬁ”?grﬂﬁaﬁ%Pﬁé?%%%¥Pbﬂ?$W@tg?%ﬂg

consi sti Nng @mprik6 1tdt INOfrdmevadrkvdriabblgdn fimmckefl@eDP3NO. 4. 7. The anti body or
fragment thereof of claim6, wherein two heavy chain CDRs are selected from
the group consisting of SEQID NO 2, SEQID NG 3, and SEQ ID NO 4. 8. The
ant i body orl1if r agrheabtitoleoefcfzmeft titiraif nff claimiheheein thehn@®dh eafragmehiaheredCiBRs ar e
selected frpo h roupn.c I.Sf1 NG 2, SEQID NG 3, and SEQ ID
NG 4. 9. AnaSéln%t?ngzgg'yc(?rggarfo?g(%helsadtrﬁe&ﬁ?gg%00 QPtLdgt binds to an epitope of PSA-1
conprising SEQID NGO 1. 77 01 FEBRUARY 2007 10. The anti body or fragnent

t hereof of gl ai , rej ' -0 - : Lses at

| cast one. f Pamenpriiaf B Pahldf ARraP el vt B0 TR OIS s 3R PRCG, or
fragment t haiatedf megittycl ai m 1, wherein the anti body or fragnent thereof is a
substantially circular or | ooped peptide or polypeptide. 12. The anti body or
fragment thereof of claim1l, wherein the epitope conprises at |east one

sul f at ed nol3et y.Theantibpe onfiegmsatifiersel of clriprdnvherdin theentibody or Apgment thagsel ei n
the anti bodynfkwd Eﬁﬂﬂ@éﬂitofaég,eéa@fpépito@cﬂﬁtﬁriﬁﬂ’g(bn_@&IH&E@ulﬁ&lﬂt @ resifie) €epi tope
conprising one or nore sulfated tyrosine residues. 14. The anti body or
fragnent thereof of claim 13, wherein each epitope conprises at |east one

cluster of {4N0 OfheHBMiRdRACH HhncATihBRo T cthim 13,SwheldhEeRNepilPE YoRpristy /gemNt
thereof of claim1l1, wherein the antibody or fragnent thereof cross-reacts

with two orolRsgere iy gsaore wilitanip? 945e” havi ng one or nore sul fated tyrosine
residues. 16. The anti body or fragnment thereof of claim 15, wherein each

epi tope conprises at.least_ one cluster of t Qr nore acidi.c am no i ds.
17 The ant Poody sANtoRg AL ATERRLIEET SEIGh & Wt HRgrar ohgsemits BGdy or
fragment t heésedacts brithdsvol & mbreedpitbpep Ceadil epitopt @adig omeo tlble fwyhed spbest ed
fromthe grgggﬂgonsisting of T-ALL cells,

16. The antibody or fragment thereof of claim 15, wherein each epitope comprises at least

one cluster of two or more acidic amino acids.

17. The antibody or fragment thereof of claim 1, wherein the antibody or fragment thereof
binds to an epitope on at least one cell type selected from the group consisting of T-ALL cells,

AML cells, B-leukemia cells, B-CLL, and multiple myeloma cells.

18.  The antibody or fragment thereof of claim 1, wherein the antibody or fragment thereof
binds to an epitope on a lipid, carbohydrate, peptide, glycolipid, glycoprotein, lipoprotein, and/or

lipopolysaccharide molecule.

19. The antibody or fragment thereof of claim 1, wherein the antibody or fragment thereof is
coupled to or complexed with an agent selected from the group consisting of anti-cancer, anti-
leukemic, anti-metastasis, anti-neoplastic, anti-disease, antiadhesion, anti-thrombosis, anti-
restenosis, anti-antoimnxune, anti-aggregation, antibacterial, anti-viral, and anti-inflammatory

agents.
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AML cells, B-leukema cells, B-CLL, and nmultiple nmyeloma cells. 18. The
antibody or fragment thereof of claim1, wherein the anti body0bFEBREARYIN07
thereof binds to an epitope on a |lipid, carbohydrate, peptide, glycolipid,
gl ycoprotein, |lipoprotein, and/or 1ipopolysaccharide nolecule. 19. The
anti body or fragment thereof of claim1, wherein the antibody or fragnent

thereof is _coupled to or conpl exe h.an agent selected from.t roup
consi sting 8 anthe-aptbpdyer %3%5‘7“3 t e@ﬁ&%}rﬁl%mnlgn%ﬁerﬁ%tﬂé?satgﬁ@l‘ an aft Y‘raﬂéﬁfgﬁ astic,
ant i - di seasglectairbratheasiupRonsatiig oftabych amhcclovant Zldb\&ﬁtne,nOSI S,

anti - ant oi mxune, anti-aggregation, antibacterial, anti-viral, and
anti-inflanmatory agents. 78 01 FEBRUARY 2007 20. The antibody or fragnent
t her eof of zl ai rm&Qantibb@r er rfrztghemagtmbf iof cdaimaiQ,i wiéreial thagepatt isseh emtied from
ant i body or TS FrfEir gy oo b it AR O R bR SineglE

t hr ombosi s/ sdiuim; reviparineedisinsandgepitin. sel ect ed from t he group consi sting of
cilostazol, dalteparin sodium reviparin sodium and aspirin. 22. The

anti body or fragnment thereof of claim 19, wherein the agent is an -

anti - i nf | an?at or The aaidfeedy osidgmentetheréaf ofivlaimel Sgwhergin theregens is aagnipinflamimeopr of en,
pranopr of en,, eﬁrsg%&tQMm %eér&lp c%ﬂglétﬁé' Iof Ealtoéeren cyré}lloﬂfoﬁga&ox&amj QE&JI %Qlcyllc
deX|buprofen I ndac, naproxen, , celecoxib I ndonet haci n,

rof ecoxi b, Hhd disiofmen| |1@1pr02®, W@bwﬁqnboaymw f papEiEmt Almedt  selecorii m 19,
wher ei n t hej,a@ciacihSroRPox@) bid AMERiigMune agent sel ected fromthe group

consi sting of |eflunomde, denileukin diftitox, subreum WnRho SDF,

defi brotide, and cycl ophospham de. 24. The antlbody or fragnent thereof of

claim 19, wherei Thetah@ooag‘éf‘?ragn%n@ﬂﬂe@&tdftﬁgrh@@'v@@{eﬂﬂhé ageagl%ﬁrgﬁumm&gﬁmt
selected fromthe group consisiting of |imaprost, clorcronene, and

hyal uroni e 285@4i Selectzdsfmﬂr e gEPiP; Q9mtisFng of feflunpmidty denierkin diftiiex. spbisym. GnRigher i n
the agent ispseakfséiried, fnd oybldphesphAti@ip consi sting of toxins, radioi sotopes,

i mgi ng agents, and pharmaceutical agents. 26. The antibody or fragnent
thereof of claim25, wherein the toxin is selected fromthe group

consi sting of geTmrahﬂ’bodPsleﬁﬂgﬁﬁmaaecﬁ&mmmi 19, Wiidin thPEdd) isRiE3Ri-adhbgdnantiand
nodi fications and deri her eo 27. %ﬂe ant i od or fr@ nFnt t her eof
0F ol o m DOREERRE A I o0 Lo PBFE s ia Tl dateriae groBETESIT ot § ng

of gamma-emcdid ers, positron-emtters, x-ray emtters, beta-emtters, and

25. The antibody or fragment thereof of claim 19, wherein the agent is selected from the

group consisting of toxins, radioisotopes, imaging agents, and pharmaceutical agents.

26. The antibody or fragment thereof of claim 25, wherein the toxin is selected from the
group consisting of gelonin, Pseudomonas exotoxin (PE), PE4O, PE38, ricin, and modifications

and derivatives thereof.

27. The antibody or fragment thereof of claim 25, wherein the radioisotope is selected from
the group consisting of gamma-emitters, positron-emitters, x-ray emitters, beta-emitters, and

alpha-emitters.

28. The antibody or fragment thereof of claim 25, wherein the radioisotope is selected from

113: 99m

the group consisting of !indium, '"indium, *"rhenium, '*rhenium,

101 167

rhenium, ™ technetium, '*'™tellurium, '*™tellurium, '*"telluriunm '**thulium, '“’thulium '®*

123 126; 131;

thulium '*iodine, **iodine, "*'iodine, **iodine, 8imy rypton, *xenon,
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al pha-emtters. 28. The antibody or fragment thereof of claim25, wherein
the radioi sotope is sel ected from the group consisting of ..0% REBRIMRY 2007
113i ndi um 99nr heni um 1105r heni um 101r heni um 99nt echneti um
121mellurium 122ntellurium ""tellurium ""thulium "'thuliumthulium 123
i odi ne, 126i odi ne, 13 'iodine, 133iodine, "-krypton, 35xenon, 79 01
FEBRUARY 2007 . 90yftri um, 213bi,gnuth, s77bromge, "fluygrine, 99rutheni um
97rutheniun§%3@§¥% Hgﬁﬁuﬁ?nTﬁﬁ’FﬂgﬂﬁhiﬁﬂfmT67dﬁ¢8HW?,8%@?W@Wcury, 67gal | i um
and "gal | i uffrutZfiuml Hémeairy, 06 ahgrcody, ¥ gatimaeant “ghmeof of claim 25, wherein the
pharmaceutical agent is an anthracyline. 30. The anti body or fragnent
thereof of claim?29, wherein the anthracyline is selected from the group
consi sting 26 doRerantibaly oy frdgoemd theteiof biglaimd®er whérein nhe phatnoacerbicali agent is an
carninonycigmnmgﬁkgubicin, esor ubi ci n, norphol i nodoxor ubi ci n,

nmor phol i nodaunor ubi ci n, and net hoxynor phol i nyl doxorubici n. 31. The

anti body or fragnent thereof of claim 25, wherein the pharnaceutical agent
is selectegfr t b SL f &4 t o

cal i cheant o, vi sl 8 RaERREhaLhng ol 5 A HBARD seipicd rom

pr edni sone, th | grelar edssisténg  ofh deyoaubinirg i Jaundryficn, f idargbicial detarubichy ¢aroxyomyeia,

t enozol om dg;. #:hal i dog and 1 deri | q i natjons

t her eof . 32&m¥%§ﬂhntf%% @mg? f?gg@gﬁﬁ&?ﬁgggg% of1¥ 5#%?%8%Q bere’in t‘%
ant i body orm¢thexymespholinlsoxasgbicip.s coupl ed to or conplexed with a vehicle or
carrier that can be coupled or conplexed to nore than one agent. 33. The
anti body or fragnment thereof of claim32, wherein the vehicle or carrier is
sel ected f#lom tHe 4tibady wolirgmert thereeft ofddaimr 2on Whereofyhi Ahpranapryticahseant iPpMVA,
and | i posonRfcte@RImABE bas tomBSting2dtGisBidinfih Ciatd], AABcHeAAREROVincridfine, MarkSifd at ed
epi tope conprising an am no _acid sequence that binds to the antibody or
fragment the¥ebh dpclephgsphamidegsprednisgns, s dludgrahinee pichlgrambegil ¢ ingrisrons aldiier ei n

t he i sol at eghdeRired) GerBeHIdki&E Shafilorhi@@ahd ®REmy&EM | {ndt @diviRieetayd cS@binatidss

i sol ated epitope of claim35, wherein the sulfated noiety is a sulfated
tyrosi ne. 3$@e$he i sol ated epitope of claim34, wherein the isol ated epitope
conprises a cluster of negatively charged am no aci ds.

32. The antibody or fragment thereof of claim 19, wherein the antibody or fragment thereof
is coupled to or complexed with a vehicle or carrier that can be coupled or complexed to more

than one agent.
33. The antibody or fragment thereof of claim 32, wherein the vehicle or carrier is selected
from the group consisting of dextran, lipophilic polymers, PPMA, and liposomes, and derivatives

and modifications thereof.

34, An isolated epitope comprising an amino acid sequence that binds to the antibody or

fragment thereof of claim 1.

35. The isolated epitope of claim 34, wherein the isolated epitopc comprises at least one

suifated moiety.
36. The isolated epitope of claim 35, wherein the sulfated moiety is a sulfated tyrosine.

37. The isolated epitope of claim 34, wherein the isolated epitope comprises a cluster of

negatively charged amino acids.
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so 01 FEBRUARY 2007 38. The isol ated epitope of claim37, wherein the
cluster conprises anino acids | and 17 of nmature PSGL-1. 39.0KEBRIRYZN7or
purified pol ynucl eoti de encodi ng the anti body or fragnent thereof of claim
1. 40. An expression vector conprising the polynucl eotide sequences of claim
39. 41. A reconbinant host cell conprising the expression vector of claim

40. 42. The_reconbi nant host cel| | ai m 41, or a progeny thereof erein
the cell ex{ftes sﬂg isofgtid eaﬁ?ﬂetﬁﬁaw gﬂjr’ W?‘Frﬁ‘ﬁﬁ%erfﬁusfeﬁémg‘?s ?yﬁlﬁétﬁqgé’/\é\?
produci ng am#tee®8GiLfant cell conprising transfecting a cell with the
expression vector of claim40. 44. A nethod of producing an anti body or
fragnment thereof conprising culturing the cell of «claim41l under conditions
permtting Bxpressisdaedbdr gutifedglynbdebyidoencddimgheatibodyer edmentdheredivd claigt hod of
claim44, erein the nethod further conprises isolating or purifying the

anti body or ‘fragnent thereof fromthe cell or nmediumof the cell. 46. A
phar maceuti cal conposition conprising an anti body or fragnment thereof of

claim | andya PRALIRSEUHER! LohoASRERL BRlARAE L Ghuncor ibponost o

prognostic, or stagrng Kit co I SI ant| or fragnent thereof of
claim1 and an imagi ng agent. 48. The diagnostic, prognostic, or staging kit

of claim 4741.meA?éc&nBiF§1th&@&ill,'lgmﬁxgs‘ﬁ{%tthéelipx_@ssioﬁl@gét%ﬂ:lhi\‘rﬁd.SOt ope. 49. The

use of a pharmaceutical composition of claim46 in the nmanufacture of a
medi canment for the therapeutic and/or prophylatic treatnent of

i nflamati oy orrienBloRibidaftthobi@ll BE AGIERS 0P prob&Hy! RITBREIHRRIN RO celldiBre@ibs @
pharmaceutical conposition of claim46 in tﬁe manuf acture of a nedi canent

for treatiWgatidpdyyopfrpgmegt theggofol FEBRUARY 2007 51. Use of a pharnmceutica
conposition of claim46 in the manufacture of a nedicanment for treating
inflammation. 52. Use of a pharmaceutjcal conposition of claim46 in the
manuf act ur e*bf aA fddhdapfepedycsie @ rooaapindiy cgth comprbingntmsctese ek with the

expression vector of claim 40.

44, A method of producing an antibody or fragment thereof comprising culturing the cell of

claim 41 under conditions permitting expression of the antibody or fragment thereof.

45. The method of claim 44, wherein the method further comprises isolating or purifying the

antibody or fragment thereof from the cell or medium of the cell.

46. A pharmaceutical composition comprising an antibody or fragment thereof of claim 1 and

a pharmaceutically acceptable carrier.

47. A diagnostic, prognostic, or staging kit comprising an antibody or fragment thereof of

claim 1 and an imaging agent.

48. The diagnostic, prognostic, or staging kit of claim 47, wherein the imaging agent is a

radioactive isotope.

49. The use of a pharmaceutical composition of claim 46 in the manufacture of a medicament
for the therapeutic and/or prophylatic treatment of inflammation, or inhibiting the progress of

inflammation.

50. Use of a pharmaceutical composition of claim 46 in the manufacture of a medicament for

treating cell rolling.
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53. Use of a pharmaceutical conposition of claim46 in the manufacture of a
medi canent for treating an infection. 54. Use of a phar naceull BEBRUARY 2007
conposition of claim46 in the manufacture of a nedi canent for treating
nmet astasis. 55. Use of a pharnmaceutical conposition of claim46 in the
manuf acture of a medi canent for treating growmh and/or replication of tunor
cells. 56. Use of a pharmaceutical conposition of claim46 in the

manuf acture of a medi cament for treating growh and/or replication of

| eukem a cedil s. U(xéof d ptearmiseutidhl compdsition 3f skifr4giimtht RAniffuae bf OMedicimeafsred by
H V. 58. The use of cl.aim50 wherein the nmedi canent prevents cell entry of
HI V. 59. Thtéea%mgafmnémﬁﬁar maceuti cal conposition of claim46 in the

manuf acture of a medi canment for increasing the nortality rate of |eukem a
cells. 60. The e of a pharnmaceuti cal osi.-ton of. claim46.in
manuf act ur eS-EOf ;t? Sﬁé’g? }g%ar? uticgl P %ﬁ?sﬁ er i°ﬁ°ga‘ h% "Es{tﬂlg én&g)lff?cg‘fr?? %/mg%léameétqurs ed

cel |l s to darate dyputenamimugh digase agents . 61. The use of a phanmaceuti cal
conposition of claim46 in the manufacture of a nmedi canent for increasing
the susceptibility of tunmor cells to danage by anticancer agents . 62. The
use of a ph@macdiseiofabhagorrpishlicomposision of eiim44an tha mahwfaqierp of awedigameryfforg

medi cament trJaf?ﬁan'?r%c%@ﬁi ng the susceptibility of leukema cells to damage by
anti-cancer agents . 63. The use of a pharmaceutical conposition of claim46
in the manufacture of a medicament for inhibiting increase in nunber of
tumor cellssd n ayRakh FRImPBHIALRAPSHIR LS I 483n MERRMMRY e 0P meféhmediter Use of
a pharmaceutical conposition of cFal m 46 in the manufacture of a nedi canent
f or decr easFagneitgidsEssof tunor cells in a patient having tunor. 65. The use
of a pharmaceutical conposition of claim46 in the manufacture of a

medi cament _for inhibiting increase_in nunber of |eukema cells in a patient
havi ng | euk®mi a.Uss6f 2 plrrrpgceutisalgogposifiopRbslaimdbiin the manueiiye ef ¢ medicagentdeai m 46
in the manufagtewtebhndor répiiditioa dBiiof RNls.decr easi ng nunber of |eukem a cells
in a patient having |l eukem a. 67. The use of a pharmaceutical conposition of
claim46 in the manufacture of a nedicanment for eliciting antibody
dependent c&l | - ediond piehrifact@icadcompdsition ADEEHN. 466Bthe Masufisere of a Medibudicitersreut i cal
conposition of claim4g in the n factU{e of a nedi canent for stinmulating
a natural ktﬁa?"égrgr?WF]a?‘%rd‘étha“é’Pgglet\i‘eﬁléaﬁe > 69. An ex vivo nethod of

di agnosi ng or prognosing a disease in a patient conprising

57. The use of claim 53 wherein the infection is caused by HIV.
58. The use of claim 50 wherein the medicament prevents cell entry of HIV.

59. The use of a pharmaceutical composition of claim 46 in the manufacture of a medicament

for increasing the mortality rate of leukemia cells.

60. The use of a pharmaceutical composition of claim 46 in the manufacture of a medicament

for altering the susceptibility of diseased cells to damage by anti-disease agents .

61. The use of a phamaceutical composition of claim 46 in the manufacture of a medicament

for increasing the susceptibility of tumor cells to damage by anticancer agents .

62. The use of a phamaceutical composition of claim 46 in the manufacture of a medicament

for increasing the susceptibility of leukemia cells to damage by anti-cancer agents .

63. The use of a pharmaceutical composition of claim 46 in the manufacture of a medicament

for inhibiting increase in number of tumor cells in a patient having a tumor .
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providing a sanple containing a cell fromthe patient and det er m ni n%

whet her the anti body or fragnment thereof of claim]l binds to 0 Y 207
the patient, thereby indicating that the patient is at risk for or has the
di sease. 70. An ex vivo nethod of diagnosing or prognosing inflammation in a
patient conprising providing a sanple containing a cell fromthe patient
aid determ ning whet her the anti body or fragnent thereof of claiml binds to
the cell of the patient, thereby indicating that the patient is at risk for
or has inflemmat TR use’ bf aAphadiaceitiésl Ba@ipgasidorDof diaﬁ@ﬂ%Sﬁm@eOfnamrfﬁtngSifrlg an

infection in atient conpris dJn contalnlngacell from
the patient™ ‘ﬁ‘iﬂ‘ﬁl ‘étf%rr({‘?frﬁzisw& %é?ﬁgﬁy%f’ﬁ:@ %’Hta%ﬁtbeﬁéha%gg YXgment t hereof of
claiml binds to the cell of the patient, thereby i ndi cating that the
patient is ri.sk for has an,infectio .The 0

wherein t hegslt nf ec elu(sf)enOflag B%rgﬁ%eel@cabconﬁﬁﬁ nog‘éla ?E@ﬁﬂ%ﬁ&%ﬁrﬁfh%@a Ay ntex Vi vo
met hod of dfoaghnbsmglglcmase[.inmglfoescnfrhglkamaacjtsma patiem bavidngsledemia.n a pati ent
conprising providing a sanple containing a cell fromthe patient and

determ ni ng whether the antibody or fragment thereof of claiml binds to the
cel | of thetpatidnte ust b€rephprmaseiticalt domgositivat oft Heimpaé iierthe impnefectyre git £ or  or

has an aut ol RS ) G685 niffverAPicBnt] 4R, MELRRH, Bl diaeang] ng, prognosi ng

or staging nmetastasis in a patient conprising providrng a sanpl e contai ning
a cell fromthe patient and determ ni ng whet her the anti body or fragnent

thereof of @7' ali ml'fle RS af a amﬁeﬁﬁgll C(Qrtpoglhﬁl Bﬁtcla%t46 i RS ﬁgyufécﬂgé Gatd ng
that the patient 1s at ris or has netastasis. 75. An ex vivo nethod of

di agnosi ng, ﬁ?‘@g’ﬁ'@f@rﬁ@mt‘@ﬁra%‘?%@ldﬁ@nﬁe@ teHorediated (cytptexigitp@REnt  conpri si ng
providing a sanple containing a cell fromthe patient and deternmn ning

whet her the anti body or fragment thereof of claiml binds to the cell of the
patient, 68. The use of a pharmaceutical composition of claim 46 in the manufacture of a medicament

for stimulating a natural killer (Ni{) cell ora T cell .

69. An ex vivo method of diagnosing or prognosing a disease in a patient comprising
providing a sample containing a cell from the patient and
determining whether the antibody or fragment thereof of claim 1 binds to

the cell of the patient,

thereby indicating that the patient is at risk for or has the disease.

70. An ex vivo method of diagnosing or prognosing inflammation in a patient
comprising
providing a sample containing a cell from the patient aid
determining whether the antibody or fragment thereof of claim 1 binds to the cell of the
patient,

thereby indicating that the patient is at risk for or has inflammation.

71. An ex vivo method of diagnosing or prognosing an infection in a patient comprising
providing a sample containing a cell from the patient and
determining whether the antibody or fragment thereof of claim 1 binds to the cell of the
patient,

thereby indicating that the patient is at risk for or has an infection.

72. The method of claim 71, wherein the infection is caused by HIV.
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thereby indicating that the patient is at risk for or has a tunor cell. 76.
An ex vivo method of di agnosi ng, prognosing, or staging | eukdHi EEBRYARY 2007
patient conprising providing a sanple containing a cell fromthe patient
and determ ni ng whet her the anti body or fragnent thereof of claiml binds to
the cell of the patient, thereby indicating that the patient is at risk for
or has Ieuk%ma 77. An e (()imethod ofgg g tum)r Ils fromatpatient
conpri si ng br oVIUPhY Ve M I0 EEMERR AF REELE Eﬁ’rﬁ"f’}%e gﬁ’fais%maﬁ?ﬂf"

i ncubati ng doheriggd | s fromthe patient wth an antl body or fragment thereof

of claim 1. cess. duci n n _anti body or fragnent thereof
conpri si ng Rrﬂ‘gggg esp?gmp Comamméacg{foom&CB?%ggteangi splay library; providing at
| east two ndtteenmingyheuheram dnsbddlyat frignrdighdrenf aficlaimtli tirgld yo the cdllredigrpadent, her eof

haVi ng t he t?lg% a% eppa gﬂ% IS aft {1%%015(}?1:15/3 a%%&tol?rﬁgl}{nﬁ CI.I% agrrent t her eOf

fragnment of rary for a phage
particle displaying an oI i gopeptl de or poI ypepti de t hat b| nds to at | east

two of the ppl ecyl gs ﬁfé‘!h%) ofadﬁ% r%gjpaogﬁﬁfﬁgm! éégﬂg ,?agsegiyciwﬁmm

anti body or fragnment thereo conpri ragnent thereof or
bi ndi ng fra@n‘emmg her eof conpri sing the pepti de or polypeptide that binds to

at |east twy né@gmpmgﬁgwnggcg[fr&le hle?atleZtgandAn anti body or fragment thereof
pr oduced accordl ng t he process of aim78. 85 01 FEBRUARY 2007 WO

2004/ 003166derwemmwsz~@et3¢romwd$eqﬁwet thereaf pfgaimydbindspacsyesetiof the gatierts  <110>

Bi 0- TeChnOl @gh,GRnEHik th&QhPpatd R kAo EhBRRlESs AND USES THERECF  <130>
10793/ 63 <140> 10/ 189, 032 <141> 07/01/ 2002

75. An ex vivo method of diagnosing, prognosing, or staging a tumor cell in a patient
comprising

providing a sample containing a cell from the patient and

determining whether the antibody or fragment thereof of claim 1 binds to the cell of the
patient,

thereby indicating that the patient is at risk for or has a tumor cell.

76. An ex vivo method of diagnosing, prognosing, or staging leukemia in a patient
comprising

providing a sample containing a cell from the patient and

determining whether the antibody or fragment thereof of claim | binds to the cell of the
patient,

thereby indicating that the patient is at risk for or has leukemia.

71. An ex vivo method of purging tumor cells from a patient comprising
providing a sample containing cells from the patient and

incubating the cells from the patient with an antibody or fragment thereof of claim 1.

78. A process for producing an antibody or fragment thereof comprising the steps of:

providing a phase display library;

providing at least two molecules or cells that binds to an antibody or fragment thereof
having the binding capabilities of an scFv antibody or fragment thereof fragment of SEQ ID
NO:1;

panning the phage display library for a phage particle displaying an

oligopeptide or polypeptide that binds to at least two of the molecules or cells; and
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<160> 8 <170> FastSEQ for Wndows Version 3.0 <210> 1 <211> 280 <212> PRT
<213> Honp sapiens <400> 1 Met Lys Tyr Leu Leu Pro Thr Al a éi REFreary 007eu
Leu Leu Leu 5 10 15 Ala Ala dn Pro Ala Met Ala Gu Val dn Leu Val Qu
Ser Ay 20 25 30 dy Gy Val Val Arg Pro Ay Gy Ser Leu Arg Leu Ser Cys
Ala 35 40 45 Ala Ser Ay Phe Thr Phe Asp Leu Asn Pro Lys Val Lys H's Net
50 55 60 Trp Val Arg Gn Ala Pro Gy Lys Ay Leu Qu Trp Val Ser Ay 65 70
75 1l e Asn Tr ppraduinG@ay ai@bpdySarfraginent @EeseoflopmphAdisg dhsyotiBely ofrhgnieysther8@ 085 90

Gy Arg Phe T a Ly . \ 05 Leu
G i Nt nogndll rperfenilrelt oflifind B o iREiap S b PRblepfand Yind 0 A7
Arg Met Argolpdespreelval [le Trp Ay Gn @y Thr Leu 125 130 135 Val Thr Val
Ser ’Ag Ay Ay Ay Ay Ser Ay Ay Ay Ay Ser 140 145 150 Page 1 01

FEBRUARY 2007 WO 2004/ 003166 PCT/US2003/ 020602 y " Sequence Listing.txt
Ay Gy 4 ¥-A yAsertibgiror @agmens therppff preueedasgerddpgio Ajezpragats oSelpim 78.
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155
170
185
. 205

225,

240
Ay
Ser

160 165 + Val Ala Leu Ay dn Thr Val Arg Ile Thr Cys An Gy Asp Ser
175 180 Len Arg Ser Tyr Tyr Ala Ser Trp Tyr A n A n LysOIFFEBREARYG0H7
190 195 Ala Pro Val Leu Val Ile Tyr Ay Lys Asn Asn Arg Pro Ser Ay 200
210 We208m00386p Arg Phe Ser Ay Ser Ser Ser Ay AsnpdhusAosiofeesz 215 220
Len Thr Ile Thr Ay Ala @n Ala Gu Asp Au Ala Asp Tyr Tyr 230 235
Cys Asn Ser Arg Asp Ser Ser Ay Asn H's Val vVal Phe Ay Ay 245 250 255
Thr Lys Leu Thr Val Leu Ay Ala Ala Ala Qu G n Lys Leu 260 265 270 1Ile
Gu GQu Asp Leu Asn Ay Ala Ala 275 <210> 2 <211> 6 <212> PRT <213>

Hono sapiens <400> 2 Met Arg Ala Pro Val Ile 5 <210> 3 <211> 16 <212>

PRT
Tyr

c213> Honp sapiens .y~ <ofkende@.ystimy At Trp Asn Ay Ay Ser Thr Gy
Ala Asp Ser Val Lys 5 1GEDDENPBROBRIZTING

<110> Bio-Technology General Corp
<120> 1,32 ANTIBODIES AND USES THEREOF
<130> 10733/63

<140> 10/189,032

<141> 07/01/2002

<160> 8
<170> FastSEQ for Windows Version 3.0

<210> 1

<211> 280
<212> PRT

<213> Homo sapiens
<400> 1

Met Lys Tyr Leu Leu Pro Thr Ala Ala Ala Gly Leu Leu Leu Leu
5 10 15

Ala Ala Gln Pro Ala Met Ala Glu Val Gln Leu Val Glu Ser Gly
20 25 30

Gly Gly Val Vval Arg Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala
35 40 45

Ala Ser Gly Phe Thr Phe Asp Leu Asn Pro Lys Val Lys His Met
50 55 60

Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val Ser Gly
65 70 75

lIle'Asn Trp Asn Gly Gly Sexr Thr Gly Tyr Ala Asp Ser Val Lys
/ 80 85 90

Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr
95 100 105

- Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr

110 115 _ 120

Cys Ala Arg Met Arg Ala Pro Val Ile Trp Gly Gln Gly Thr Leu
125 130 135

Val Thr Val Ser Arg Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
140 145 150

Page 1



01 FEBRUARY 2007 WO 2004/003166 PCT/ US2003/020602 Sequence Listing.txt

<210> 4 <211> 8
5 <210> 5 <211> 7
Arg Gy d WQg4/0eHd64/kbt

Lys H s Met

<212> PRT <213> Honp sapi ens
<212> PRT c¢213> Honp sapi ens

Page 3 01 FEBRUARY 2007

Gly

Val

Len

Ala

Ile

Leu

Cys

Gly

Ile

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

<400>

Gly

Ala

Arg

Pro

Pro

Thr

Asn

Thr

Ser

Gly

Leu

Ser

Val

Asp

Ile

Ser

Lys

Glu

2

6
PRT
Homo

2

Met Arg Ala

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

<400>

16
PRT
Homo

3

Gly Ile Asn

Ser
155

Gly

Gln
170

Gly

185

vVal
200

Phe
215

Arg

Thr

230
Arg Asp
245

Thr
260

Leu

Glu Asp

275

sapiens

Pro val
5

sapiens

5

Ser

Thr

'Tyr Ala

Ile

Ser

Gly Ala

Ser

val

Leu

Ile

<210> 6 <211> 11
<400> 6 ! Phe Leu Thr Tyr Asn Ser Tyr Gu Va
<212> PRT <213> Honp sapi ens

c400> 4 Leu' ASH FERRUARY 2087

Pro Thr

<400> 7 Thr Asn Trp Tyr

Sequence Listing.txt

Glu

Val

Ser

Tyx

Gly

Gln

Ser

Leu

Asn

Leu Thr

Arg Ile

Trp Tyr

Gly Lys

Sexr Ser

Ala Glu

Gly Asn

Gly Ala

Gly Ala

Gln Asp
160

Thr Cys
175

Gln Gln
190

Asn Asn
205

Ser Gly
220

Asp Glu
235

His Vval
250

Ala Ala
265

Ala

Pro

Gln

Lys

Arg

Asn

Ala

val

Glu

Ala

Gly

Pro

Pxo

Thr

Asp

Phe

Gln

5 10

<400> 5 Leu

<212> PRT <PUBESHOMO2050DI ens
<210> 7 <211> 9.

Leu Arg Pro Leu Asn

Val

Asp

Gly

Ser

Ala

Tyr

Gly

Lys

Sexr
165

Ser
180

Gln
195

Gly
210

Ser
225
240

Gly
255

Leu
270

Trp Asn Gly Gly Sexr Thr Gly Tyr Ala Asp Ser Val Lys

5

19
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WO 2004/ 003166 PCTI US2003/ 020602 Sequence Listing.txt <210> 8 <211> 10
<212> PRT <213> Honp sapiens <400> 8 Gu Gn Lys Leu |le Se91 FFRR@ARY 2007

Leu 5 10 Pa%e 4
, WO 2004/003166 PCT/US2003/020602

Sequence Listing.txt

<210> 4
<211> B8
<212> PRT

<213> Homo sapiens
<400> 4

Leu 'Asn Pro Lys Val Lys His Met
5

} <210> 5
<211> 7
<212> PRT
<213> Homo sapiens

<400> 5

Leu Arg Gly Gly Asn Ala Met
5

<210> 6
<211> 11
<212> PRT

<213> Homo sapiens

<400> 6

—_—

Phe Leu Thr Tyr Asn Ser Tyr Glu Val Pro Thr
5 10

<210> 7
<211> 9
<212> PRT

<213> Homo sapiens
<400> 7

Thr Asn Trp Tyr Leu Arg Pro Leu Asn
5
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<210>
<211>
<212>
<213>

<400>

WO 2004/003166

8

10

PRT

Homo sapiens

8

Sequence Listing.txt

Glu Gln Lys Leu Ile Ser Glu Glu Asp Leu

5

10
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