5 DEC 2005 Hunani zed anti bodi es derived from DD 3B6/ 22, specific for the
D-di mer fragnment of fibrin FIELD OF THE | NVENTION 5 The @gs@g 2005ention
rel ates generally to carrier nolecul es derived fromone aninal or avian
species or strains and which are substantially non-immunogeni c when exposed
to an inmmune systemfroma species or strain of another aninmal or avian
creature. More particularly, the present invention provides dei muni zed

i mmunoi nteractive nolecules and even nore particul ar dei nmui zed anti bodi es
for use in. di agnostic, and éherapeutic 10 applications. BACKGROUND OF THE

| NVENTI ON Bf ‘B Agiipedigederived Tegrm DRIBAE, sResificdas thed}-dimardragmeng of filixin
specification are collected at the 15 end of the description. Reference to
any prior art in this specification is not, and should not be taken as, an
acknow edgnent or any form of suggestion that this prior art fouls part of

the common pigerHd TH gﬁjbﬁqany country. 20 Fibrinogen is a large
protein nolecule which normalTy circulates in blood plasma in a dissolved

state. In the presence of thronbin, fibrinogen nolecules formlong
thread-lik%, pol ymers or. networks called fibrin which is the primary

i ngredi ent 8f WFGHHBIEBEQR rdstcygsneraily és crmier walbeutsadsrived Forbransogenal or ns
fragments deshapnat ki o F D .and.E are the predom nant fragnents
and there is abgutl&?(\)Mﬁéle%massarnﬁuggﬁe%)%gess%batéurnelg%ysno(flf ”%m‘qﬁeﬂﬁ ‘ﬁgﬁb‘?ﬁpﬁ’é’%‘]g? an

trinodul ar ishape whene fonagnepécids bs skakedl abtheP HRANANE: aPfn| SRGMBNIMR i S
a term nal cogggyent. 30 Plasm n digests of fibrin and fibrinogen can be

di fferenti 2% m & EFESER Iy efdqh gro viksisydemyvaivied eingra inahietactivp hovlesiles
(PAGE). O gs@-ehbmkidg Rfduilr ddinw or Xllla 0 5 DEC 2005 -2 forns.
di mers of _fragerrent D é%h%l éﬁ?ﬂﬂé@eg}%{ngéd@ 1li+rguslesma‘a)1%%’ﬁ°zs$ﬁean\ﬂhtih8wpcuuc
(i nt r odudes applosesipent bonds bet ween adj acent nononers in fibrin (Budzynsk
et al., Blood 54(4): 794- 804, 1979). Factor Xllla is activated by the

t hronbi n-catal yzed renoval of a peptide from )

BACKGROUND OF THE INVENTION

Bibliographic details of the publications referred to in this specification are collected at the

15 end of the description.

Reference to any prior art in this specification is not, and should not be taken as, an

acknowledgment or any form of suggestion that this prior art forms part of the common
general knowledge in any country. "

20
Fibninogen is a large protein molecule which normally circulates in blood plasma m a
dissolved state. In the presence of thrombin, fibrinogen molecules form long thread-like

polymers or networks called fibrin which is the primary ingredient of blood clots.

25 Upon digestion with plasmin, fibrinogen forms fragments designated A-E. Fragments D
and E are the predominant fragments and there is about twice as much D as there is of E,

Fibrinogen has a trinodular shape where fragment E is a central component and fragment

D is a terminal component.

30 Plasmin digests of fibrin and fibrinogen can be differentiated from each other using

polyacrylamide gel electrophoresis (PAGE). Cross-linking of fibrin with Factor XIIla




a precursor in plasma and in blood platelets. D-dinmer is a nol ecul e of
about 189,000 5 daltons which consists essentially of two 3;%%“%

nmoi eties derived fromdifferent fibrin nolecules covalently

cross-link bonds between the y chain remmants of fibrinogen. Fibrinogen
itself conprises six chains with two copies of an o, $ and y chain. Another
conplex (DD)E is forned by plasm n degradation of cross-Ilinked human fibrin
10 and conprises a combination of two D frlagnents and fragnment E. O her
cross-linked derivatives are described by Gaeff and Halfer (G aeff and

Hal fer, "Detection and Rel evance of Cross-linked Fibrin Derivatives in
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coagul ation system resulting in platelet consunption, thronbin generation,
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15 denvatives such as DY, YY, XD, XY, DXD and YXD.

Normal haemostasis or coagulation of blood involves maintaiming intravascular
constituents in a liquid phase or suspension while concomitantly permitting local
deposition of solid phase blood components in areas of vessel damage. In health, it has
. 20  been assumed, but never experimentally demonstrated, that a balance exists between a

low-grade intravascular deposition of fibrin and its removal by fibrinolysis or cellular

phagocytosis.

Early chinical observations revealed that some severely ill patients developed signs of
25 haemorrhage and massive bruising and had prolonged clotting times and
thrombocytopenia. At postmorten, in some cases, fibrin thrombi were demonstrated in the
microvasculature. The diffuse nature of these thrombi gave mse to disseminated
intravascular coagulation (DIC) also known as consumptive coagulopathy. Subsequently,

the thrombin were associated with conditions such as deep vein thrombosis (DVT) and

30 pulmonary embolism (PE).




effects of vascul ar occl usi on anongst other conditions. D C, DVT and PE
have been reported as a secondary phenonenon in a w de var i@tyﬁsﬁg

di sorders, particularly those acconpani ed by a conbi nati on “of gﬂ%

aci dosis and 10 hypoxem a. The well-recogni zed clinical associations are
sepsis, major trauma, malignancy and obstetric disorders. Recently, DVT
has been recogni zed as a particul ar probﬂlfm during prolonged air travel or
ot her prolonged immobility. In any event, ~activation of the coagul ation
sequence results in consunption of coagulation protein and platelets,
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Ideally, a definitive diagnosis of conditions such as DIC, DVT and PE requires the direct
demonstration of diffuse fibrin deposition. The practical difficulty of obtaining multiple
direct biopsy evidence to differentiate between localized and generalized fibrin formation
has led to the development of indirect tests that are substituted as diagnostic end points.
20 However, these tests are not specific for the syndrome of intravascular fibrin deposition.
C Their specificity is further reduced by the action of other enzymes that although not able to
convert fibrnogen to fibrin can cause similar alterations to thrombin on the other

coaguiation factors involved in thrombosis. All of the Indirect tests are based on the

principle that thrombin is the only enzyme (snake venoms excluded) capable of converting
25 fibrinogen to fibrin in mammals.

Also, apart from the paracoagulation tests that detect the presence of circulating soluble
fibrin monomer complexes, none of the more specific thrombin specific tests is readily
available or useful for immediate clinical application in the diagnosis of these fibrin-
30 associated conditions. These tests include the FPA (fibrinopeptide A) test where FPA is

measured by a specific RIA procedure, fibrin monomer assays, fibrinogen gel exclusion



tests is non-specific in nature, acting as a neasure of clotting factor
depl etion regardless of etiology. Coagulation factor ass&ggﬁqmso been
found to be relatively non-specific and these 10 include

cofactors V and VIIl as well as tests for fibrinogen l|evels. Tests for
fibrin-fibrinogen degradation products so far have not proved to be
specific for the action of plasmn on fibrin and may yield positive
results where there has been fibri nogenorﬁ}si s without prior thrombin
action on the fibrinogen nolecule. These tests 15 include tests for
fragments Dﬁlrnd E. Tests for thronbin-nmedi ated platelet interaction or
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definition and should be as specific as possible for 30 the di sease entity.
An inherentecdif:‘liculty inrelation to DVT and PE in particular is that
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‘ nnogen molecule. These tests
15 include tests for fragments D and E.

Tests for thrombin-mediated platelet interaction or release have been found to be non-

specific In nature. These include platelet count, platelet survival and tests of platelet

release,
20
w, The use of radio Jabeled fibrinogen in relation to identifying clottilng factors have also been
attenipted but found to be time consuming and difficult to perform.
Thus, the efficacy of a diagnostic test lies in its ability to indicate the presence or absence
25

of disease. There are well recognized essential design prnciples for studies determining
the efficacy of a diagnostic test which enables the four indices of sensitivity, specificity,
positive predictive value and negative predictive value to be determined. The first
requirement is the adoption of a suitable standard for diagnosis. Ideally, this standard
should be slightly more than 2 clinical definition and should be as specific as possible for
30 the disease entity. An inherent difficulty in relation to DVT and PE in particular is that

many of the routinely available laboratory tests also lack diagnostic specificity. A low




assay whi ch, although specific for thronbin action, is exquisitely
sensitive and may detect |ocalized intravascul ar coagul at Jenjy¢Cepgligng a
positive result in unconplicated venous thronbosis. The clinical
significance of an el evated FPA | evel, even with a positive 10

paracoagul ation test, is then at issue, particularly if the platelet count,
gl obal clotting tests and fibrinogen Ievgl are normal . For these reasons,
sensitivity, specificity and predictive vdl'ues cannot be determned in a
standard fashion. The clinical presentation of these disorders is conplex
and unpred%gt ble. 15 The application of the available tests for diagnosis
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present i n¥gdtibARe @qgmw%@n technol ogy was used to .reduce the

i mmunogeni city of %he 3B6 antibody. This has enabl ed the devel opnent of a

t hronbosi s i magi ng di agnostic procedure for use in humans. Furthernore, the
15 deinnnughgﬁf formof the 3B6 antjbody pernmts its use as a clot
targeting agent"t b2o¥dl% $EI UV fPLHdR) g madishive Velnegcowbh bpeseemibriedrin a
agent s suchbraaSar@dhids0 - S a | ot . The dei mmrunj. zed
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e application of the available tests for diagnosis are, therefore, best considered in

relation to the different clinical syndromes of intravascular coagulation.

Murine monoclonal antibody 3B6 was disclosed (U.S. Patent No. 4,758,524). This

antibody is specific for D-dimer and represents the first clot-specific antibody. The ability

20 . to use this antibody, however, in humans as a systemic diagnostic agent is limited due 1o

C the immunogenicity of the molecule. There is a need, therefore, to modify the 3B6

antibody to reduce its immunogenicity in non-murine animals and humans.




di agnosti c and therapeutib agents to a target site such as a clot. The
nol ecul es may al so have their own di agnostic or therapeu'z& ﬁé@perti es.
The devel oprment of a dei mmuni zed 20 formof the 3B6 antib % 2005
application for a range of conditions such as DVT and PE. Furthernore, the
dei nmuni zed 3B6 anti bodi es can be used in conbination with conputer
assi sted tonographi ¢ nucl ear nedicine or planar inaging techniques such as
CT, MRl or ultrasound. 25 The present i nventi on provi des, therefore, a
carrier nolecule generally in the formof an inmunointeractive nol ecul e
and in part'gglI ar a nonocl onal antibody rendered chineric and/or nutated
relative to Y GBIHERINVENRIONat it exhibits reduced capacity for
i mrunogenicity in a target host, such as a human. The process of chinerism
or nutation is referred to herein as deimmmm zation. In a particularly
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i mmune response to the anti body. The nost preferred anti body of the 5
present i nvepd i 0Pl S, k nized .form of nurine nonoclonal antibody 3B6
which exhibits speci ??’gﬁy 5F ”ﬁ%&eFFé?.*o e (Gt arorothan ahei (rantorit 2eit
form of 3B6rEEnf thetgamdevehlopi@iniof i £ficR! Ba vof & clot targetin
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‘and as & venTRfY of Boie fhapene@lercdi ssol ution or clot growth prevention
agents such as to the site of a.clot. 10 The dei muni zed anti body acts,
therefore, alone or as a carrier for a range of diagnostic and/or
t her apeut i dnagert kadiageas do nigé hresene 1B&ABSH, @émﬁmﬁﬁmf[ﬁﬁe{&hﬁag LA 1o
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15 deimmunized form of the 3B6 antibody permits its use as a clot targeting agent to deliver

clot dissolution or clot growth prevention agents such as anti-coagulants to the site of a

clot. The deimmunized molecules of the present invention act, therefore, as carriers of
diagnostic and therapeutic agents to a target site such as a clot. The molecules may also
have their own diagnostic or therapeutic properties. The development of a deimmunized
i 20 form of the 3B6 antibody has application for a range of conditions such as DVT and PE,

(_ Furthermore, the deimmunized 386 antibodies can be used in combination with computer

assisted tomographic nuclear medicine or planar imaging techniques such as CT, MRI or
ultrasound.

The present invention provides, therefore, a cammer molecule generally in the form of an.
imnunointeractive molecule and in particular a monoclonal antibody rendered chimeric
and/or mutated relative to a parent molecule such that it exhibits reduced capacity for
immunogenicity in a target host, such as a human. The process of chimerism or mutation is
referred to herein as deimmunization. In a particularly preferred embodiment, the
30 immunointeractive molecule such as the monoclonal antibody is humanized to reduce its

immunogenicity in humans. Deimmunization may be conducted in different ways but in a




fromone animal or avian creature wherein the variant exhbﬁibgﬁr éi%rped
i unogenicity in another aninmal or avian creature from &

di fferent species. 20 Preferably, the innmunointeractive nolecule is a

vari ant nonocl onal antibody conprising a portion having specificity for
cross-linked fibrin derivatives. Mre preferably, the nonoclonal antibody
is a variant of a murine-derived nonoclonal antibody having specificity
for human-derived D-dimer and ot her cross-I7inked fibrin 25 derivatives and
non-reactivity with fibrinogen or fibrinogen degradation products inclusive
of fragments D and E wherein the variant nurine-derived nonocl onal anti body
is  subst aRf§Tared cHbedimant magenintore nrEnd actEnin Beehenkibl(y) relohi®) @t mBesord$ 2
dei nmuni ze i.bo cul e havi speci.ficj for an . 30 epitope
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t her ef or e, eshitl#s spevilidizethrantdihed yTHro | Lficlt an .
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wher ei n ongm‘?}?&)J %g%e g%‘iaﬁghgié?%s%eﬁ”f aFi ABPRCIEl olTver clafi dissaBRioanen Yedy
i s nut at edgtoovth pdueetiddtzentOsichasso tHe siREPARIS on of peptides derived from
("t'hi S rgﬁi on. The present invention further provides a variant of nurine
‘monocl onal anti body 3136 dei mmuni zed for use in humans conprising one or
nore an no lag: i ol ot ion of the 3B6. anti body designed to
ol mnat o or K eHaRLLE R Iy UG Woert R Wl o SiaTic o asebeiAdiAgona b
MHC cl ass #id/pmthempbwic Jdeatsdei muni zed i munoi nt eractive nol ecul es are
useful alone or as carriers of diagnostic and/or therapeutic agents to a
target site such as a blood clot. 20 Accordingly, the present invention

cont enpl at ggcatdimlyodnkorasfil €l N appésgxﬁd §h&ion" pe}'ovides a variant of an

15  immunointeractive molecule comprising a portion having specificity for cross-linked fibrin .
dertvatives and which portion is derived from an Immunointeractive molecule obtainable
from one animal or avian creature wherein the variant exhibits reduced immunogenicity in
another animal or avian creature from the same or different species.

Q 20 Preferably, the immunointeractive molecule is a variant monoclonal antibody comprising a

portion having specificity for cross-linked fibrin derivatives.

More preferably, the monoclonal antibody is a variant of a murine-derived monoclonal
antibody having specificity for human-derived D-dimer and other cross-linked fibrin
25 derivatives and non-reactivity with fibrinogen or fibrinogen degradation products inclusive

of fragments D and E wherein the variant murine-derjved monoclonal antibody is

substantially non-immunogenic in a human.

Preferably, the antibody is a deimmunized antibody molecule having specificity for an
30  epitope recognized by monoclonal antibody 3B6 and comprises at least one of the

complementary deiermining regions (CDRs) of the variable domain derived from the 3iB6




human patient by introducing into the patient a dei mmuni zed form of nurine
nonocl onal anti body 3B6 or an antigen-binding fragnent t@gm | abel ed
with a reporter nolecule allow ng dissem nation of the | 2806 i body
t hroughout the circulatory systemand then subjecting the patient to
reporter nol ecul e-detection neans to identify the |location of the 25
antibody in a clot. In an alternative enboﬂi ment, the dei mmuni zed form of
3B6 is not |abeled but a second antibody having anti-i munogl obul in
specificity is labeled. This antibody fornms a | abeled conplex with the
first nmentigned ]antli body. 30 As a carrier, the dei mmunized carrier my
del i ver any 8B nAMGOts| dad| ehe o reenzizt envhue Poll BEGIRRAS raflsCldt RS
wel | as ot hgginh@gnosthdh euti¢c agents. The present invention
contenpl ates, therefore, %eﬁ]@geﬁg 4 @%’f‘%ﬁuﬁ?%@ AR glabgha cdrosralanalogue
anti body spisieof frofothelodi foefwhoth Bk REHbEIOS $s bi BERALLLDLI N derivatives in
the 5 manufacture of clot imagi ng agent. Yet another aspect of the present
i nvention contenplates a nethod for facilitating the dissolution or
renmoval of anblpadnChQientid , ySaid method conprising adm nistering
to said human gcl ot Idieélsloflﬁ?ljiagirf@g’r th(:efecg'?reg;jrao WF%‘\?@%%%‘%O@Y fieele¢ule lmvongnt
of a vari antpetlicipripnean dpitdadcomion] BNaonabhhogdy,LhaYi ificity for
human-deri v % I(Z:} di ger E‘?pd ot her cross-1linked fi br]i n@%gglg\)ilfe?é\?gsat ger?a%“e of
non- r eact i vi vy “WPHTHTY n§g8HANGNG iBgiond g&iDR e grfadat iamiapleodideiasn of said
i ncl usi ve odeifbAGIRALS tRANYs Fe rei ai.d i ant rine-derived
nonocl onal anti body is lsabgt%ntl a%I @&Iﬂnotﬁg itrfﬁwﬁéé‘é‘?ﬂoéﬁlﬁi aniigd vhdieinesne or
said nonocPeifatmuat dchdsdin & uetibide regoprofsert 86 QHb&S S0L Ut or_ ¢l

POV RCRAT fdisParge

growt h pteventipn agent 5 fused, bound or otherw s€ associ

Still aﬁ%tH%%ﬁégﬁﬁggng?nPﬁ@qﬁF@éQﬁ@VWH@@ﬁﬁm©NQ¥@ndirected to the use of a
variant nurine- derived nonocl onal anti body having specificity for

human- derived D-di mer and other cross-linked fibrin derivatives and

non-r eact i VilteyPigbe invontiato getheorprbiitied nogafundegradaki Qﬂor%ggﬁ%?%gﬁ@dy 18§
i nclusive Qfei%ﬁgﬂg@tf - D and, E wherein, said variant nurine-derive

monocl onal —antibody T's WS TURTISHAMPTIfEIE 9o oyesn Aminoagid hommtioand Gaivd
anti body f uegiberof the 3B6 antibody designed to eliminate or reduce peptide fragments of the v-

15 region associating with MHC class II melecule.

The deimmunized immunointeractive molecules are useful alone or as carmers of

diagnostic and/or therapeutic agents to a target site such as a blood clot.

20 Accordingly, the present invention contemplates a method for detecting a blood clot in a
human patient by introducing into the patient a deimmunized form of murine monoclonal
anttbody 3B6 or an antigen-binding fragment thereof labeled with a reporter molecule
allowing dissemination of the labeled antibody throughout the circulatory system and then

subjecting the patient to reporter molecule-detection means 1o identify the location of the
25  antibodyin a clot.

In an alternative embodiment, the deimmunized form of 3B6 is not labeled but a second

antibody having anti-immunoglobulin specificity is labeled. This antibody forms a labeled
complex with the first mentioned antibody.
30

As a carrier, the deimmunized carrier may deliver any clot binding molecule to the site of a




conprising a clot dissolution or clot growth prevention agent fused, bound
or otherwise attached thereto in the manufacture of a rredlagrrgﬁ;sé@s t he
di ssolution of a blot clot in a human. 25 A preferred nol ectl

vari ant marine nonocl onal anti body 3B6 dei muni zed for use in humans and
conprising a conbination of heavy and |light chain v-regions conprising the
am no aci d sequences encoded by nucl eoti de sequences selected from SEQ I D
NO 7/ SEQ I D NO 10, SEQ ID NO 8/ SEQ I D NOr£0, SEQ I D NO 9/ SEQ I D NO 10, SEQ
30 IDNG 7/ SEQ I DNO: 12, SEQ IDNO 8/ SEQ I D NO 12, SEQ I D NO 8/ SEQ | DNO 11,
SEQ IDNO 9/ SEQ | D NO: 11, SEQ I DNG 9/ SEQ I DNO: 12 and SEQ IDNO 7/ SEQ ID (r)5
DEC 2005 - fdothewelhasmithesshidgnosid arthermpewdivi avenaci d sequences encoded by

nucl eoti de sequences having at least 70%simlarity to one or both am no
aci d sequences in each of the above listed pairs or nucl eotide sequences

capabl e of Thbpiddedi Mvdnboh Owﬁélﬁfﬂ:mg’nq}%(ergﬁ)ggi tions. t 9r aneor - bo

t h :
nucl eoti de sequences or their conplenentary forns I'n eac dgfmlPH’élzg%oWé’“m
listed pai MnosiongkayigdaniesiBe fanil-bindy aredtmuabeenkar G856 d@Fieierahine
conpri ses i.nati-on.of .heavy and light chain v-regions conprising the
anino ac d%%ag%g}e&lﬁ%gs‘?fg&t UPPERE f8%H SEQ ID NO 1/ SEQ ID NO 4, SEQ ID
NO 2/SEQ ID NO4, SEQID NO3/SEQID NO 4, SEQ IDNO1/SEQID NO 6, SEQ ID
NO 2/ SEQ ID.NO 6, SEQ ID NO 2/SEQ ID NO5, SEQ 10 ID NGO 3/SEQ I D NO 5, SEQ
| D NO 3/ SEG S BIRIbeE asprst SEQhe Drovent hSEQidD chilempittes g aftbhbatfoP Mg Rfati AR (RO

aci d seque [ at least . 70% simlarity to one or both amno acid
sequences iﬁ?}sgglggﬁ%{g? g?rﬂévaéﬁg\?ebl??dsflgtjmp%' paan A Fsthqst egraprisee edminastiering

3B6 conpri sesaid Imemddi N atot MssofutiBE Y ¥I@ : |DefacrikR gl ons sel ected
(from VHyS/ VKV, VHvE/ VKVl , V7 VKV, %ﬁw%ﬁ{f#&%%w&gﬁm%ﬁ%f W(FE{“‘“¥
ViV 7/ VY4, IRAIRRRARey 74 aRovians) wibpdy Anirie speaiimstyt foo fhuirde- qurese m-dinviestd on

cont enpl at gg,ef h o] tecting a blood clot.in a human patient by
i ntroduci ng %ent%ggésﬂggcﬁgt ?2%? (gengaeﬁl HL SEPFEIAVEY Yithi Reipasse coio Atringgen

anlt i boldy 386gredataom @Entige Mmchisie ¢ AgnAgNED addNe K8 RFcih aBal B 1R LERoLS er
nol ecul e : : '
monoclonal antibody is substantially non-immunogenic in a human wherein said

monoclonal antibody further comprises a clot dissolution or clot growth prevention agent

15 fused, bound or otherwise associated thereto.

Still another aspect of the present invention is direc.ted to the use of a varjant muﬁne—

derived monoclonal antibody having speciﬁcity for human-derived D-dimer and other

cross—llinked fibrin derivatives and non-reactivity with fibrinogen or fibrinogen degradation

C 20 products inclusive of fragments D and E wherein said variant murine-derived monoclonal
= antibody is substantially non-immunogenic in a human and said antibody further
comprising a clot dissolution or clot growth prevention agent fused, bound or otherwise

attached thereto in the manufacture of a medicament for the dissolution of alblot clotin a

human.

25

A preferred molecule is a variant murine monoclonal antibody 3B6 deimmunized for use
in humans and comprising a combination of heavy and light chain v-regions comprising
the ammo acid sequences encoded by nucleotide sequences selected from SEQ ID
NO:7/SEQ ID NO:10, SEQ ID NO:8/SEQ ID NO:10, SEQ ID NO:9/SEQ ID NO:106, SEQ
30 ID NO:7/SEQ ID NO:12, SEQ ID NO:8/SEQ ID NO:12, SEQ ID NO:B/SEQ ID NO:11,
SEQ ID NO:9/SEQ ID NO:11, SEQ ID NO:S/SEQ ID NO:12 and SEQ ID NQ:7/SEQ ID



al 'owi ng di ssem nation of the |abeled antibody throughout the circulatory
system gnd then subjecting the patient to a conputer assi Eidgtggﬁﬂ%?pmc
nucl ear medicine scan to visualize the clot. 25 Yet anothe¥ “a _ e
present invention contenplates a nethod for detecting a bl oo]g cl o]E [ nr?ne
human patient by introducing into the patient a dei mmunized orlmg I mé ne.
nonocl onal antibody 3B6 or an antigen-bi Qcilloqg fragment thereof ade ed w
a reporter nolecule allow ng dissem nation of the |abeled antibody t
t hroughout the circulatory system and then subjecting said patient to
pl anar cl ot N(:?’?gl pgr%t g v}.sualtlze. the clot. 30 The dei rmur}u z%g b O ROV
i munoi nt er acti v&' HOTELE 8 %P ?‘ﬁ'é‘opﬂcéjsweﬁl%échbd Hysedleoi T$§z[1 nc Se)ct 1ag
DEC 2005 - 14t RAGIAY aRnAR -6 A3Q! %thaa&niﬁo Qigirﬁlts'egﬁérgcreaﬁ}ééﬁ%%to?:ﬁeog‘g&e Listed
provi des, therefore, tissuée-specific anc oring |
t her apeut i cPFfeditnucieotiflo seqiearys capalde of hybndgglgl%hlﬁ;d\}ig@@nmg%i
[ [ [ cul e may he.engineere \ N .
coeer ) o ¢ B TR Rl B ol et etk s
cont enpl &t ed which conprises one 5 specificity for a clot ang_ anot e[)l o
specificity to a site of a clot (e.g. to a cell receptor). This eqa .
the anti bodyht garienieiB6 antibdry déinemofizachéorolsetpreferataf c@mp@{ﬁggrald éﬁ%ﬂblﬂ%tlloznegf
mul ti-step ltléa%gta%rﬁo IS {%ontw_errﬁ__{ atced y\zh,eretb faor_ exa_gpl 'eﬁr t emlauret::ggusnﬂﬂEQ
3B6 or ot het 3 Aterad vEI o Eetins SJ%}(E’FG@& @ {%nffaﬁfil rfellumeeay g

M ni st er el NO:1 SRR NG:4C : [ _ (
ant body di rected o e heiy e Ao RN ﬁg@ﬁfﬁd{;g@&@ Eﬁ&%é‘ SEQ
o B e RO PSS S ol S Be e L epEeD e BTy NG5
i"munoi pg er i. , , S _ : _
(-of cl ot P(gli s@f%?t?@r?@irﬁms ’ gﬁé&%pgg)r@ﬁgb DriyQs6 pad S&& UP N@ 1R TBtNGveor

i er thecompfinations of affindlhGARRARNERAE, h imhenE S, &l.ds || .
32[ Ielr(ran'rni nSCthe ki neti ¢s of Wheﬁﬁﬁt g&iqnivﬁga%e&tssgg%gmrtn% %%fynt&ﬂ“g °§LP(‘?H’ 4xuno

. o .  des
ant i - coagul 3 S§queRtcEEmeach offike graosdistedimirent i on further provi

conjugatgs conprising the dei munized 20 immnointeractive nolecul es and
i magi ng and/ or therapeutic tags. Exanples of inmaging tags include M,

ul trasound Andh&Tpleagred RaRPLeSHE cdhGIRBAULIfbhAKH bPELYAS and light chain v-
15 regions selected from VHv5/VKvl, VHv6/VKv1, VHv7/VKvl, VHVS/VKvT,
VHv6/VKV7, VHV6/VKv4, VHv7/VKv4, VHvT/VKv7 and VHVS/VKv4,

conditions to one or
pl e

Another aspect of the present invention contemplates a method for detecting a blood clot in

a human patient by introducing into the patient a deimmunized form of murine monoclonal

20  antibody 3B6 or an antigen-binding fragment thereof labeled with a reporter molecule

(ﬁ allowing dissemination of the labeled antibody throughout the circulatory system and then

subjecting the patient to a computer assisted tomographic nuclear medicine scan to

visualize the clot.

25 Yet another aspect of the present invention contemplates a method for detecting a blood
clot in a human patient by introducing into the patient a deimmunized form of murine
monoclonal antibody 3B6 or an antigen-binding fragment thereof labeled with a reporter
molecule allowing dissemination of the labeled antibody throughout the circulatory system
and then subjecting said patient to planar clot Imaging to visualize the clot,

30

The deimmunized immunointeractive molecule of the present invention is also useful to




radi oactive isotopes, anti-clotting agents and cytokines. 0 5 DEC zoos -12
A summary of sequence identifiers used throughout the Sprﬁ‘BE{pz@ﬁfi cation
is provided in Table 1. TABLE I Summary of Sequence Identifiers SEQUENCE
| D NO DESCRI PTI ON 1no acid of 3B6DI VHv5 2Am no acid of 3B6DI VHv6 3Am no
acid of 3B6DI VHv7 4Am no acid of 3B6DI VKvl 5Am no acid of 3B6Df VKv4 6Am no
aci d 3B6DI VKv7 7Nucl eoti de sequence enco_d'lng 3B6DI VHvS5 8Nucl eoti de sequence
encodi ng 3B6DI VHv6 9Nucl eoti de sequence encodi ng 3B6DI VHv7 10Nucl eoti de
sequence encodi ng 3B6DI VKv1l 11Nucl eoti de sequence encodi ng 3B6DI VKv4

12Nucl eoti de _sequence encodi ng 3B6DI VKv7 0 5 DEC 2005 - 13- BRI EF

DESCRI PTI O/ %Hé“ﬁ%ﬁé@ltmt@u}aéh%ﬂﬁl@t& Fhisragsent patviides, leostbregtifshe-specific
schemati c ghcH PR i ¥ ) ~a phot agraph of 3B6 bi ndi ng
to blood clot s&%;%i(,ﬁg%oo rrgégt%n?% E@?’%ﬂéﬁ?g agelé:%&u;%r a[rgpolg, %6?@%?’?]&5””01@’ the

r epr esent ationnointaa@Be antédveymbpliel edpivetld & MaCkeanIhAg @g%m'[&)s. -
Figure 3A is a diagrammtic representati on show ng adm ni stration o 3I:l$:t’§J
99niTc to t FEAMRG: & PrRests deuymiaizedfanibadyrea. contemplated which comprises one

5 specificity for a clot and another specificity to a site of a clot (e.g. to a cell receptor). This

enables the antibody to remain at the site of the clot.

In an alternative, a multi-step treatment is contemplated where, for example, the
N deimmunized 3B6 or other interactive molecule conjugated to an anti-coagulant is
{ o 10 administered to target the clot and forms a complex and then a second antibody directed to

the first antibody and/or the anti-coagulant is administered to enhance or monitor the first

complex.

The deimmunized immunointeracative molecule may also be usd to determine the kinetics
15 of clot dissipation or clot disappearance. This is useful to predict even earlier the
appearance or disappearance of clots and, hence, aids in determining the kinetics of when

to initiate second treatments such as anti-coagulant treatments.

The present invention further provides conjugates comprising the deimmunized

20 immunointeractive molecules and imagiitg and/or therapeutic tags. Examples of imaging

5

tags include MRI, ultrasound and CT tags. Examples of therapeutic tags include

radioactive isotopes, anti-cloiting agents and cyiokines.




Figure 3B is a photographic representati on show ng V|suaI|zat|on of bl ood
clots in the anterior thighs as radiation from 99nmlc concdh ﬂﬁ) t he
clot site. 15 Figures 4A, 4B and 4C are graphical represent atl ons g W ng
D-di mer capture assay using dei muni zed 3B6 nonocl onal antibodies. 0 5 DEC
2005 -14 DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS The present
invention is predicated in part on the apgy cation of biochem cal
techni ques to render an i mmunointeractive“nol ecul e derived from one ani nal
or avian creature 5 substantially non-imunogenic in another aninal or
avian creatyre of the sanme or different species. The biochem cal process
is referre tsﬁrnﬁmpﬁseé’élm%?eﬁdﬁﬂﬁhﬂ@ﬁa§¢<bfiﬁl‘rouelheﬁtattherauleyecﬂ‘sqae@lﬁnatﬁcm is provided in
"dei m muni zaty,on" includes processes such as conpl enentary determ nant
region (CDR) grafting, "reshaping” with respect to a framework region of
an. inmunoi nteractive nolecule and variable (v) region nutation, all ainmed
at reduci ngﬁ%@i i mmunogenicity of an 10 i nmunoi nteractive nol ecul eina
particul ar Eln t heppayaHiSequsece kdsatifiess erred i nnmmoi nt eracti ve
mol ecul esis an anti body such as a pol yclonal or nonoclonal antibody. 1In a
nost preferred enbodi nent, the i munoi nteractive nolecule is a nonocl onal
anti body, deri \GHQUENCRT® HO:Mal or avian Cf eatl Birs GG MEET eXm brts
reduced i munegeni-ci-ty in another! animal or ‘avian_creature from t he sane
or different species. 15 The present i nvent i @nninelaaides’ 3PHEVASY to carrigr
nmol ecul es derTved fromoneanirat av-an-speeies-—or—strains and which
are substantially non-immunogenic when exposéﬂn% agid ¢ Oﬂmt emfroma
species or [strain of another ani mgl or avian 3 et
(rn_)| ecul es may—exhi:hit useful diagnostic or tﬁ&lﬁgg[g&“ C pglﬁbb [I7|ES per se (@
may be used to 20 delvwer active donmpounds ( @rgnoasidiofGBEOIVEY,1agents,
radi oact i vg¢ Tsotopes)toa target-{site—GCenerally the carrier molecul es
are inmunoilnt eractive ol'ecul es. Nbre parti cél%lﬂP?CldtCﬁé"B6PrI¥¥e'l4t i nventi on
is directed to a dei nized 1 Acldding a non 1 1i-zet—orm-of
a nurine- d;;_j ved mn;n(ﬁjnnal anti bady gubst al’ltlg;lé.JI J)SCI%??M‘,&C i nduci ng an
i mune response against itself ina noiNmejtte saqidiet cARAAIBBOHIVIGH aT @

=

human. Evep—25nore—parti-eutarty,-{the—present invention provides a

dei mmuni zed form of i ne "Nucleotide sequence encoding 3B6DIVHYV6
9 Nucleotide sequence encoding 3B6DIVHY7
10 ' - Nucleotide sequence encoding 3B6DIVKyv]
11 Nucleotide sequence encoding 3B6DIVKv4
12 Nucleotide sequence encoding 3B6DIVKy7




nmonocl onal anti body 3B6 such that it is incapable of, or eﬁ£ibits reduced
capacity for, inducing a substantial immune response agai, b BES0G50r its
derivatives when adnministered to a human. The dei muni zed

i mrunoi nteractive nolecules and in particular antibodies of the present

i nvention have a range of useful diagnostic and therapeutic applications
such as 30 in the detection of blood clots in the circulatory systemof a
human and as a clot targeting agent to-d I'i ver a clot dissolution or clot
growt h prevention agent such as an anticoagulant. 5 DEC 2005 -15 The
dernnunizegﬁhgﬁl Eiggghunanized forns of the subject nonocl onal anti body
are parti II§ ASEHETION OYeTHERMaERESand treat ment of conditions such
as deep vein thronbosis and pul nonary enbolism The nol ecul es of the
present invention are particularly useful as agents for delivering active
conpounds  tgaretlas getprssdneaticBuhbwagl(iAye scheaPOURESBNGLMIG0:EH Akl BBy
nol ecul es. Accor di pgl ne_aspect of the present invention provides a
vari ant of agﬁomﬂ?ﬁﬁﬁégﬁp&*%% {ebled eloth (€ 4.2680 snagarficatienconpri si ng a
portionshaving specificity for cross-linked fibrin derivatives and which
portion is derived froman i mmunoi nteractive 10 nol ecul e obtai nable from
one ani mal Figurevd anacschatatie refreseaianon adda vard @ﬂtlib&i;yhial%ieIeﬁ with AW GRblear tag

i mrunogeni ?dgrﬁ,% i n another animal or avian creature fromthe sane or

di fferent sp‘@ies. As stated above, the preferred form of

i mmunoi nteractive nolecule is an antibody and in 15 particular a

monocl onal _anti body. Accordingly, another aspect of the present invention
provi des aFigare ddt 1srodgtamaktic siprésendiiot ORPLingi ddehiaispansh 0N 3REVANY.: (o the
‘speci fi Bi tX‘rf L&) 0ss- | i{ked fibrin derivatives and which portion is
der i ved f r SRR SR 2 BHP#body obt ai nabl e froma first animal or 20
avi an creature wherein said variant exhibits reduced i mmunogenicity in a
second animal or avian creature fromthe sanme or different species. In a
parti cul ar Figupe 3Beisr & phetvigogphirerepresentronw chowaly dsidledyn o Hki@kRed:f ram a

murine an | d.i s dei i zegh, M t h respect to another marine ani mal or
a differ en%ﬁg%cggﬂlggs 8?1'3%53%{&?&1}‘ sﬁ%ﬁ"%“sﬁngaﬁﬁﬁhﬁ? ciHesitfuri ne monocl onal

antibody is raised in the nmurine animal to non-denatured D-diner which is |
derived_fromfibrinogen. The latter nolecule is digested
1 Figures 4A, 4B and 4C are graphical representations showing D-dimer capture assay

using deimmunized 3B6 monoclonal antibodies.




by plasm n and generates a range of fragnents designated fragnents A to E.
Cross-linking of fibrin with Factor XIHa fornms dinmers of fr

referred to as "D-diner". The D- diner is a nolecul e of about@m%%%
daltons and conprises two fragnent D noieties 30 bound by cross-1|inked
bonds between they chain remants of fibrinogen. 0 5 DEC 2005 -16
Accordingly, another aspect of the presentyjnvention is directed to a
vari ant nurine-derived nonoclonal antibody having specificity for

human- deri ved D-di ner and ot her cross-linked fibrin derivatives and

non-reacti vi it h fihr I bri nogen degradati on products

i ncl usi ve OP %@Rt@%@ﬁgﬂoﬁ@%& HESIQEEFE&J%%HIEWQH wNTSed

nonocl onal antibody 5 is substantially non-imunogenic in a human.
Reference to "substantially non-imunogenic" includes reduced

i munogeni cilby presorpar edionds arearant inanir @O, aphliSaticANo b RAEYalNBER Sues o
exposure to eg]%i nmuni. zati o ocesses. .The term "i munogeni city" includes

n. pr : , _ i
an ability 1O pr cﬁ’)ol%‘@?“‘i“ﬁ%%?gctb"rﬂ FANEF derived f e iopat enimahueroreaianandiature
T-cel | medi atRentiesPARS Enhiind<dRs in AR anik AL rl conveni ent ..

i mrunogeni c cri telrig i_ncI1 uo_lci,\1 fhe aﬁ)iﬁﬁﬂﬁ% apgfﬁgkiaﬁ%hgé‘?%urgéﬁgl&%ﬂc %re‘f‘lif’i?éﬂlt
from a varfesics Thy biediconcabfpracesans irbiedyd tto HepdigractdenhhnMaGost. a8sfekdnce

nol ecul es t «stimulating.or facilitating a T-cell mnediating response
i ncl udi ng aﬂ%@g‘ |-d§ %I?%‘E“éaﬂ‘Hﬁr}B?laﬂes PIRETSFRICh PR sommAmRIt e elctasmiinant region
mol ecul e an(CIDR) patihg Ulradha RAG R i cont l.ated by th

present invention includes glg?‘;rence%&tg&glﬁ%g%gﬁrég??lﬁg ogg%éd{lynuﬂ?éXterac%ve
preferred nifpleRBlecad kasigbledHbrrigbomainuttivi obyimies at efdriciiedtht OmARmOEEMIaSy of an

{monocl oRgl : j B6 which is described in U S. Patent No. 4, 758,524.
o ecott RbhAAteactte MIED 5 S RHIRES ttboln fbhibrcran ool srotate

i nvention pmoiinstgstctactitte infoTedlle @daf aiiBoal, sTRNge 52}{)&3}'}01%% Doy, 3 %giay\'getéb?oiﬁir}}.

sai d deininuni zed 386 is substantially hon-immu eni c i n hunman %
"substanti al § FOSt iNi#GHEE epmeodiment hihe Tomtmoittenmans motedlced « apaficiohapf

the 25 dei hZe clonal .antibody to induce or facilitate an
i mmune resp@r@ghgggﬁeﬁg% ir?éslgl ?1?fa(§'lllpgk/\/i°hga‘l>{?ﬁ t eSSy 28t hbHe srchibits reduced

admi ni st r at mom)ndgenityuirano thanmaheort L1 ArbNEre ADNGL 2Rl o%?ﬂepe%‘ﬂ e%Fe%’
prior tgsdel nmuni zati on. Al though the preferred invention is partl%u arly

directed"to a deinnml unized form of 3B6
The present mnvention relates generally to carrier molecules derived from one animal or
avian species or strains and which are substantially non-immunogenic when exposed to an
immune system from a species or strain of another animal or avian creature. The carrier
molecules may exhibit useful diagnostic or therapeutic properties per se or may be used to
20 deliver active compounds (e.g. anti-clotting agents, radioactive isotopes) to a target site.
Generally, the carrier molecules are immunointeractive molecules. More particularly, the
present invention is directed to a deimmunized including a non-murine mammalianized
form of a murine-derived monoclonal antibody substantially incapable of inducing an
inunqne response against itself in a non-murine animal and in particular a human. Even
25 more particularly, the present invention provides a deimmunized form of murine
monoclonal antibody 3B6 such that it is incapable of, or exhibits reduced capacity for,
inducing a substantial immune response against itself or its derivatives when administered
to a human. The deimmunized immunointeractive molecules and in particular antibodies of
the present invention have a range of useﬁil diagnostic and therapeutic applications such as
30 in the detection of blood clots in the circulatory system of a human and as a clot targeting

agent to deliver a clot dissolution or clot growth prevention agent such as an anticoagulant.




30 with respect to humans, the present invention extends to th| s anti body
or another antibody with a simlar specificity for D-di ngrg gg Qﬂg)t her

cross-linked fibrin derivatives O 5 DEC 2005 -17 dei nmmuni ze

any ot her

ani mal or avian species. Reference herein to other cross-linked fibrin
derivatives includes, for exanple, in addition to D-dinmer, derivatives of
D-dimer and a conplex conprising D and E fragnents. The 5 latter includes
(DD)E and is fornmed by plasnin degradation” of cross-linked human fibrin
and conprises a conbi nati on of two D fragnents and fragment E. Ot her
cross-link erivati cl ude DY, YY, ), XY, DXD and YXD where the
letters repr&sent s n]ﬁﬁlﬂ] gt \WInERZgh damst of el stlokttowiomgeldegr atitddgnarsy

plasmn Vm%faﬁlcﬂla)ﬂ}a'ﬁ@efﬁl ah €y 1edﬂlagﬁc§s§{' faang?ﬂﬁ‘gaé%é?g%ﬁdhf rom f rag nts Ato

C and E. Preferably, the del munfze

LiQipPedt aF niseht Ve

i s derived thrlom’ﬁoaﬁ almd i hoaynaye embblisihorTHe- did@iul@nds t%%hgfes&{to?fﬁ/eﬂi%eﬂe

fibrin der| gagl hl]vx/mch does not cross-react with f
fibri nogen Hadat 156

rnogen,
P GEGRE 4O AdPEEng echTe tompempnts 1D anded sagnBwdh Eiive

Pref er ald ymhqbgm@nhblgggmopgﬁq,{@n AGclianes are sel ected using solution

phase D-di mer nol ecul es rather

I'mobi i zed D-di ner al t hough cl ones

sel ected by elther formof D-dinmer are contenplated 15 by the present

i nventi on.

t he dei zed antibody exhibits an affinity for

bl y
its target Aacﬁ b"é@ whith F9eClsgi Ith? PESERe @VERtint yproxhichi taedvaniantrunt nen

nmonocl onal japfunbREta3Re. rn%‘i’ecﬁ)’e X éi ALY

bet ween an individual antigen b
and its coffespsked Agrigi dfafw@hvetShmchMu@epoﬂnmlIEQEﬁvécilQ‘ro‘iﬁ ra%nﬁ{xﬁuﬁmt

(l nter acltol o] IR &Yﬂe %g %%gé/ﬁiﬁ’!Pingaa%W?]epr otein of the inmmnogl obulin

that is capa

he interactio

i t t
ing s thmpﬁsiﬁga ;ﬁg{l’gj’g’nhmlﬂﬁllﬁ?@c ECi9F e
eI’J&'tI%Ty

PRAVIFg CERtust erankisesad saciant exigbit t h

an anti genreddedithi@dyeriGiy INBIRRQ Brim@No 2R

"ant i body"

| |
is.an exanple of an i nmunoi nterac%lim\%gc[;]mt&!uncejligfﬂ(;1 ﬁgr%:érﬁ%.lq}ﬁt\né’éenh

pol ycl onal SBf¢S¥onocl onal anti body. The preferred i nmunointeractive
nmol ecul es of the present invention are nonoclonal antibodies. An anti body
i ncludes parts thereof including Fab portions and anti gen-bi ndi ng

det er m nants.st8€1 above, the preferred form of immunointeractive molecule is an antibody and in

15  particular a monoclonal antibody.

20

25

30

Accordingly, another aspect of the. present invention provides a variant monoclonal
antibody comprising a portion having specificity for cross-linked fibrin derivatives and
which portion is derived from a monoclonal antibody obtainable from a first animal or

avian creature wherein said variant exhibits reduced immuno genicity in a second animal or

avian creature from the same or different species.

In a particularly preferred embodiment, a monoclonal antibody is obtained from a murine
animal and is deimmunized with respect to another murine animal or a different species of
animal such as a human. The murine monocional antibody is raised in the murine animal to
non-denatured D-dimer which is derived from fibrinogen. The latter molecule is digested
by plasmin and generates a range of fragments designated fragments A to E. Cross- linking
of fibrin with Factor XIIla forms dimers of fragment D referred to as “D-dimer”. The D-
dimer is a molecule of about 189,000 daltons and comprises two fragment D moieties

bound by cross-linked bonds between the 7y chain remnants of fibrinogen.




The term "antigen” is used herein in its broadest sense t -rﬁéﬁreh a
substance that is 05 DEC -1s capable of reacting in and/ hi (:2 g an

i mmune response. Reference to an "antigen" includes an antigenic

determ nant or epitope. The antigen in the present context is regarded as
t he i mmunoi nteractive nol ecule and, nore particularly, a nonocl onal
antibody. 5 Any nol ecul e that has bindingaffinity for a target antigen is
referred to as an "antigen- binding nolecule". It will be understood that
this termextends to inmunogl obulins (e.g. polyclonal or nonocl onal

ant i bodi es) AcdJrampagl | nts _and non- | mmunog| obulin derived
protein fraﬁ%%/\orkgggﬁg(?ﬂé&%p E(Iﬁtfb? gﬁ??rﬁé‘wfb’?"r?&ffﬂ@‘%ch\tﬁdttﬁa vAmant maring-derived
"anti body" mndoclamd] iagebedy Indimgsprel ReM! BShud ek i ni.zed.fornms of
these 10 %ﬁl es. . Tha(?‘ parfgo@anﬁgﬁf}é@ﬁ%hﬁo@%ﬁlﬁﬁgﬁ] %@eﬂ?ﬁoﬁ%ﬁ’é}“d
particul ar 1 ENYRL58 fed ha-gielegted ithi fsbrirefgen ree diibrin den adeeradati b9 §RbFuct s
det er m nantijcQkive @RI ’ LRcl udes a.hapten. Typically, in an animal,
anti gens pr.esg%’tV © ggﬁggﬁngsﬁaceg\l}gr%‘ﬁéﬁvnh?ﬁl? JeniY raeREs-Af st monoclonal antibody
si mul t ankous bybstanialAy hbaptreninoenia ik Retkhanpce that can conbine specificity
~with an antibody but cannot or only poorly induces an inunune response

unl ess bound to a carrier. A hapten typically conprises a single antigenic

det er m nantR Qeregfd t QPex« - d _above, although the preferred antibodies
of the present inventi osrlllﬁgt?%ﬁﬁ% YO RS orRretuges nifduers monoesageaicity

ant i bodi es cogparesleta m paransntib , SIUD] BC bndiBYEN b o,anti bodies
from any sour ce ang dei mmuni zed@qr‘ use i nlany h%@?e %&E%ﬁln%ﬁésd%‘?“%%%ﬁm
and avi an SOUFCES APd HEs temureReRieity; imahides mx abiityes, priovles igdte oRBHERNEe
(e.g. sheepaciEQYS.a AR y /@S K | aboratory test aninals (e.g.
<m” ce, rabbiact]s, _g&i_ negq%gaiqg??j/ ar?s g?s %/d?%%%&fﬁo&ﬁe afli Aahest (@igal. gBaygicularly
cats), poulcPRYEnint ampremnggeds crteiia kensde @y %‘Sﬁi;t)()ﬁﬁ'ea%%no %Hiﬁks%gé\%nﬁéﬂ‘c?erﬁ%gggpm

birds (e.g. pheasapts)..The_.dei muni zed antibodies or par er eo
al so be geralle\l?aa agge FVI’? %?&P-naﬂf RRIanfibedy e inigrast agtlp MHCsclassPllanbicalee thereby

parti cul ar lssimusehylor 38cifta$iQl CE. Off SIdf chai n an li&té)odi es. Anot her aspect
of the present i nvent i on co%taenﬁgétnzég?ag{n EHSESS B}CT] R& Aot Frifaspistaphumoral

dei muni zedshBRSc | Brralimanmoboeycthay ngecaiRecinfli & b¥riflar a0t LGN Sial antibody
det er maan SntQ Eltlermg’l 1[} di mer. or other cross-linked fibrin derivatiVes,
sai d nmethod’n OH‘BI‘ el n)ét 1C present mvention includes reference to a clot targeting agent.

The preferred murine-derived monoclonal antibody is referred to herein as monoclonal

~ antibody 3B6 which is described in U.S. Patent No, 4,758,524,

20 Accordingly, in a particularly preferred embodiment, the present invention provides a

= : :
(L demmmunized form of monoclonal antibody 3B6 wherein said deimmunized 3B6 is

substantially non-immunogenic in humans.

Again, “substantially non-immunogenic” in this context means a reduced capacity of the

25 deimmunized 3B6 monoclonal antibody to induce or facilitate an immune response against
itself (following initial or subsequent administration) in a human compared to murine
monoclonal antibody 3B6, prior to delnumunization,

Although the preferred invention is particularly directed to a deimmunized form of 3B6

30 '

with respect to humans, the present invention extends to this antibody or anothér antibody

with a similar specificity for D-dimer and/or other cross-linked fibrin derjvatives




0 5 DEC 2005 -19 (i) obtaining a cross-linked fibrin derlvatlve or extract
containing sane froma human; (ii) generating an anti body 5 @;‘mgczpﬁguman
animal specific to said cross-linked fibrin 5 derivative but does
not cross-react with fragment D, and (iii) subjecting said non-human
derived anti body to dei nununi zati on neans. The cross-linked fibrin
derivative may be derived fromany sui tal?ge antigenic extract 10 including
pl asm n- nmedi at ed degradation of fibrin cfofs or by sinultaneous action of
t hrombin, Factor Xlilla and plasmn on fibrinogen with transient clot
formati on and subsequent clot lysis. In the latter nethod, the fibrinogen
is convertéﬂ“t%“rfl?‘ftﬁ]rﬁohalb‘fyO@ﬁléam@é]t@cﬁ’YlmSp@hlﬁanbl n and Factor Xl Ila and
subsequently digested with plasinin. It will, of course, be appreciated
that the fibrin derivative or extract contai ni ng sanme nmay be obtai ned 15

from an anReflersobieet: af haer érb@,ﬂhri]déﬂﬁﬁbnnni&w%ﬂ%%@h@é qQuf Q)@an'le;ﬁe in addltlon
conveni ent I y froma_ Dbiological sanple. A sanple that may be tTact ed

unt r eat ed, (& Pedifres, degivietivyesdoloP-dimar eénd reataeaplex onmgpnisangi Prednd Esﬁagmnmema n

the term™ 0T ove net hod .of aqbt aini he cr

ant i genlgnc %Irﬁg}c %u;d%% ggeng &3 i ﬁ%\)’i Rq?%mﬁgcf atloﬁogﬁfclséﬂ‘lngg‘il&?

met hod i nchmitle&mph‘sia'il mlcﬁglb&ﬁﬁan@.ff N er ragRi¥nk | AHddreent @ﬁhérh@r0§§ Hﬁﬁeqh

| i nked fi br| n derivative froman ani mal including human and subjecting the

body f1 ui di¢dahivespaegiuds S06s Y Yah&he| X& %@aﬁnd a¥ Kp pr.zime ctheslsttrisn kepeesent

fibrin der o inked.fibrin,,
derivati vegg%éﬁégefgilyr@% o?mgﬁffg@% um (ﬁ‘é‘éhf %Srﬁﬁ]t Pefes é\J]alﬁil’&I Giog
sever e t hr diffeodrit candi aaersdbb&dtfa@ﬁcﬁ@m@ti @Chﬂ@l@iﬁd i: F’l@f@ﬁilgf itet 8@ inthikdd

/conbin n t.h i on exchange chromat ography as described by Wl ner et
all, 3b ﬂév}ﬁ%mf tga Subigg 7NN Ifg@zlve@(ﬁc@n51HDE@b2095p6@ﬁ01fhelhdtmfgeand

(i.e. D-dipgBEr Qos@ifREd SRS abithsds Tl ik Heqdak) V& loss b Sy p%r%%oeg%n

fromthe
fibrinogen degradation products inclusive of fragment D and fragment E. Preferably, the

antibody-producing clones are selected using solution phase D-dimer molecules rather than

immeobilized D-dimer although clones selected by either form of D-dimer are contemplated

15 by the present invention.

Preferably, the deimmunized antibody exhibits an affinity for its target antigen which is

stmilar to the affinity exhibited by murine monoclonal antibody 3B6.

20 By “affinity” m relation to the interaction between an individual antigen binding site on an

Cf antigen-binding molecule and its corresponding site on the anti gen mcludes the strength of

this interaction.

By “antibody” is meant a protein of the immunoglobulin family that is capable of

25  combining, interacting or otherwise associating with an antigen. An antibody 1s, therefore,
an antigen-binding molecule. An “antibody” is an example of an immunointeractive

- molecule and includes a polyclonal or monoclonal antibody, The preferred
immunointeractive molecules of the present invention are monoclonal antibodies. An
antibody includes parts thereof including Fab portions and antigen-binding determinants. |

30

The term “antigen” is used herein in its broadest sense to refer to a substance that is




bi ol ogi cal sanpl e by any suitable neans. For exanple, the separation may

take advantage ‘of any one or nore of the antigen's surfadg5chal g
properties, size, density, biological activity and its affinity

<
0

anot her entity (e.g. another protein or chem cal conmpound to 5 which it
bi nds or otherw se associates). Thus, for exanple, separation of the
antigen from the biological fluid may be_ achi eved by any one or nore of
ultra-centrifugation, ion- exchange chromifography (e.g. anion exchange
chromat ogr aphy, cation exchange chromatography), electrophoresis (e.qg.
pol yacryl am de gel el ectrophoresis, isoelectric focussing), size

separ at i on ¢apable, ofgeshctinig trr and/on ndukingaarf ithintat iredponed) R &tfdnbi by 2 edindl
10 separ atilog ge.gﬁ i.munoaffinity separation including, but not limte
to, nagneti@ g‘%ﬁ g

g
d
[P 4G TERATh Oh EP1ISpPRablhenties op srcaptiepant context is regarded

i munochr on@ttﬁ@Erﬁﬁw@imérﬁlam%ml@é&&Exﬁ,‘gﬁ"&r%ggﬁ)ﬁ-cu 'gg ﬁoﬁfog@% 1 ghgts: o

techni que(s) enpl oyed may depend on

ogi caf

properties of the particular antigen. 15 Preferably, the separation of the

eserves conformational epitopes

antigen fromthe.biolqggical fluid pr [
pr esent §0n t “é‘?r%‘f‘iug%ﬁgé E‘P? Bw?l%ﬁ&nftﬁtfgr, adiecaprtigeavisiraBred dhms quesntigen-
denagitigiatizaneafic! NE yall b 4 RersRRESARSHR il di ol 1418

cause
recogni ze the inportance of maintaining or mmcking

h t L.
b Igllbogtihnling (e

physi ol ogi ceilyderdi t ¢ronsngreciehilar abtbddie), aihirgessloBulth tHeried 0ghaal non-

fluid fromi\]/_}ai}rilch

genic 20

| S iff)ey- aée.vogt ai ned). to ensure that the antjger 0
det er mi nant'$ Or AEANVE STTER PTBITIE HEMENOrge that ihetit anisexpiodeg edivitye The
ani mal ,

 layd FSaRNehOfthai ive antigen Thi
ensures theral ing of appr aprate  aneoodt € ThucheruRPd®hne bl fevvar

woul d r
t ype1

carried out. using standard protocols as for e

Htoghelgeilehe native antigen. In a preferred embodi nent of this

the antigen is separated fromthe biological fluid using any one or
nore of affinity separation, gel filtration and ultra-filtration. 25

| muni zat i drhaapakt s¥bs agiightc RoRGURE égﬂfhspfvhmné)ggrﬁigﬁiér g{gé-f-ugg%sggg&an Ocﬁﬁ%gi,ed

cribé y

and M | st ei'AT{{RAE(II0aEE  ntiggc 4gEmIBNE’ oreipitepe amll Mchusiee o hapfeur Typlically,

| nununol .

net al. (Current Protocols In

: -B1! Col i
| munol ogy % \?i% ﬁlr]fé\?ﬁ}’l %&%ﬁnﬁ%@nt PRET %I %?ﬁ‘éef- geyy ntgenefdrniaantg pimigmeeously.

(" Monoclonal “Kaptteryad v, subxpeeith®@ thn Vemdale's e&ﬁ@it& mdanb%-t
Scientific, 1987). Essentially, an animal is immunize

tfé&%tgﬂ@gg@annot or only-

anti gen- comParli RgueRsopd gERYNef Fespanssr uhleas thoond Oto5 a DEGrH2005 hapten typically

20

25

30

cornprises a single antigenic determinant or epitope.

As stated above, although the preferred antibodies of the present invention are
detmmunized forms of murine monoclonal antibodies for use in humans, the subject
mvention extends to antibodies from any source and deimmunized for use m any host.
Examples: of animal and avian sources and hosts include humans, primates, hvestock
animals (e.g. sheep, cows, horses, pigs, donkeys), laboratory test animals (e.g. mice,
rabbits, guinea pigs, hamsters), companion animals (e.g. dogs, cats), poultry bird (e.g.
chickens, ducks, geese, turkeys) and game birds (e.g. pheasants). The deimmunized
antibodies or part thereof may also be generated in non-animal tissues such as plants.

Plants are particularly useful as a source of single chain antibodies.

Another aspect of the present invention contemplates a method for generating a
deimmunized monoclonal antibody having specificity for antigenic determinants on human

D-dimer or other cross-linked fibrin derivatives, said method COmMprising:-




-21 thereof by standard nethods to produce anti body-producing cells,
particul arly antibody- producing somatic cells (e.g. B Iy@g@q&x}gm@i These
cells can then be renoved fromthe inmunized animal for inmmortalTZation
The antigen may need to first be associated wwth a |arger nol ecule. The
latter is any substance of typically high nolecular weight to which a-5
non- or poorly i mmunogeni ¢ substance (e.ﬁ a hapten) is naturally or
artificially linked to enhance its innu Sgenicity. | mortalization of

anti body-producing cells nay be carried out using nethods, which are
wel | -known in the art. For exanple, the immortalization may be achi eved by
the 10 transformation nmethod using Epstein-Barr virus (EBV) (Kozbor et at,

Met hods i n,., Enz l Q 121,140 986). In a preferred. enbodi nent,
oot body. pfibaust Hanad p RkuHRL ABRE G vble Ge PHEAE FatCiamee Tan B o
(described in Coligan et at, 1991-1997, supra), which is w dely enployed
for the production of nonoclonal antibodies. In this method, somatic
ant i body- pfidduciepreig an apiittpdyHe spomehthan avimadspenifie tantidboatisdaiked fibrin
particularly B . I are.fused with a nyelopa cell _line. These somatic
cells ngy be de@%@%ﬁh?§%ﬁ¥@H@‘HF§ﬂ%%”ﬁﬁd@%&xgﬂ}g%ﬁ§m3&$ ri pheral bl ood of
primed aninmals, preferably rodent aninmals such as mce and rats. In the
exenpl ary enbodi ment of this invention mce, spleen cells are used. It
woul d be pBEsi bF&cHisgegilnontyimanedaryed apabiiyt to dshemproptigoateace| |'s, or
cells fromother animal species instead. 20 Specialized nyeloma cell lines
have been devel oped from | ynphocytic tunours for use in
hybri doma- fhedusssripktdsfiloth Aedesddr asy (ohddredafdmMuhp tgitible 184 Benie UK Rt
(Shulnan et. at, Nature 276. 269-270, 1978; Volk et at, J. Virol. 42(1):
220- 2279 198hydinerpiasaipanqdiated flsgradation 19éefbrie\cédto padby ovinmitancoast actioneef

reasons. T L Strd gt (WA . th el ection.of 25.fus bri.domas
from unf use O%%ﬁ ’ sﬁdﬁlﬁﬁragg%lgﬁhgeﬁ?%ﬁlp e § @bé?l}o-gﬁ? o‘fﬁﬁ%atﬁlﬁbe”ﬁfgﬁo%“@gpps?“d
Usual Iy, t hitsequenachonpiis siethebiytietSinBgody eeomBsndtich s evay RS HEHENG) a%

t hat render .themincapabl e of growng in certain selective nedia that
support t h&clgm W'%Fblnh%’@rf%iﬁfggm&rﬁ@ sersnerntlyapested wadsplhgom tTheill, of

i nherent apjl,i ] td L ocel to.produce their o .

ant bodi eor e B AppeAPR Ot b shHRBHE S E o) Bebs CP S R SR abtird ne
hybri défrasfromyal enenad elolrdei stbar ihaoapatine ok Hitigeuici REr@NRogeRemsnily Fim a

biological sample.

A sample that may be extracted, untreated, treated, diluted or concentrated from an animal
is included in the term “biological sample”.

20

~

< The above method of obtaining the crude antigenic fraction represents an in vitro method.

A suitable i1 vive method iné]udes obtaining sera or other body fluid containing the cross-
linked fibrin derivative from an animal including human and subjecting the body fluid to a
PAGE process wherein substantially pure cross-linked fibrin derivative is isolated.

25
Altematively, cross-linked fibrin derivatives may be purified from serum obtained from
patients suffering severe thrombotic disorders based on a technique using gel filtration in
combination with ion exchange chromatography as described by Willner er al,
Biochemistry 21: 2687-2692, 1982.

30




or heavy inununogl obulin chains are used. Athird reason for selection of
these cell lines is 0 5 DEC 2005 -22- for their suitabili tyﬁmﬁfjbﬁl ency
for fusion. Many nyelona cell lines nay be used for the product 0 fused
cell hybrids, including, e.g. P3X63-Ag8, P3X63-AG8.653, P3/NSI-Ag4-1
(NS-1), Sp2/0-Agl4 and 5 S194/5.rXXO Bu.1l. The P3X63-Ag8 and NS-1 cell

| i nes have been descri bed by Kohler and Iylzbs_t ein (1976, supra). Shul man et
at (1978, supra) devel oped the Sp2/0-Agld~"nyel oma |ine. The

S194/5. XXO. Bu. 1 line was reported by Trowbridge (J. Exp. Med. 148(1):

313- 323, 19@&%. 10 Met hods for ggener ati nlg@hybr,i ds of antibody- producing
spl een or | yRpHUIEEREL&dP1dameaney othgraresse inkeifbrusdsaiviagivé)rmao  besseparaiedgrom the

ropor ¢ i on ey el sl W R B et Op RS BideliRich D e Heninge
presence ofolamagenvr aoragenthe {ERers Galfacd chake PropdrBed, rsjié%@'d)enéiﬂf?‘tbiologigah
ri’be

pronotes the fusi 08, of _cell nenbranes. Fusion nethods have been desc
(Kohl er and®ivIt¥ 28 s af§p8y foranqiperaentice e &r antberbttmion chaigire] cempoand to
Gefter et alhich0bmbi 6 , - 3 -236, ..1977, Vol Kk et_at, 1982
supra). The fusi on-pr o?mg:?{le}r‘\\b@gg%%%: is‘:igea%e yf?btir TS &L 5 TR L %@@e afigen from

Sendai vi r udiedndopehl ey neryebglaykieled BEGny BesatisRorkUst ORraaeaHdBLSS, jon-
produce Vi abjg h)/brihg% at very |low frequency (e.g. when 20 spleens are
used as a SOUPTECOFIEBRHPFEPEE| (g ARlop swehangbr chramatodephnedatior exahghtey

every 1x105;s S bty r have ans of selectjng.
the fused cel ?%ﬁt?grra?g&sdf %1%&%%%%%3%& ﬁlﬁ?ﬁ%}?ﬁd& egli I%ge,cprﬁaﬁw%&l éﬁDFkFCgTFe
unfused nyefoowsingdl size fepmediva (f g.dede chiitRgon} herdasttRn) atd RehicRhRedNY
shybri domas anong other . resul tfi ng fused cell hybrids is also necessary.
‘General I}, TRELQH {edi SATOPOGEEY SCRATRLPR BRGlMENE.sbeicenmitehde mpgpallc bedchg
25 the cel lgpimtigedisach h S the of. i domas but, prevent the
growt h of thg. unf used nyz_aﬂtésl o%ag%ﬁ?s, \%%Fag Ar?llbrr%ﬁﬁ@l{ov\:ouqnaaﬁﬁga% di VHGPRY

i ndef i ni t elgrecimtdiongmithiorce o€lths seperdtibn teblenifuborngloat niBi BEASHE on the

| ong-term vj.apili ininyvitro culture and hence do. not pose a problem
In the exav%ﬁlgglgﬁ f %/%lgﬁﬁfroégéﬁilcaﬁﬂ?\r/@%m%rﬂf thy/parbrelacantigen) acki ng

hypoxant hi ne phosphori bosyl transferase (HPRT-negative) were used.

Sel ecti on ?Igai nst 30 these cells is nade in

hypoxanthi f&r&mbho fhessmratiopmf dhanetiget Donmedi hiolo gialBdidysFeidtves conformational

epitopes present on the antigen surface and, thus, suitably avoids techniques that cause
denaturation of the antigen. Persons of skill in the art will recognize the importance of
maintaining or mimicking as close as possible physiological conditions peculiar to the
antigen (e.g. the biological fluid from which they are obtained) to ensure that the antigenic
20  determinants or active site/s on the antigen, which are exposed to the animal, are
structurally identical to that of the native antigen. This ensures the raising of appropriate
antibodies in the immunised animal that would recognize the native antigen. In a preferred.
embodiment of this type, the antigen is separated from the biological fluid using any one or

more of affinity separation, gel filtration and ultra-filtration.
25

Immunization and subsequent production of monoclonal antibodies can be carried out

using standard protocols as for example described by Koéhler and Milstein (Nature 256:

495-499, 1975; Kohler and Milstein, Eur. J. Immunol. 6(7): 511-519, 1976), Coligan ez al.

(Current Protocols in Immunology, John Wiley & Sons, Inc., 1991-1997) or Toyama et al.
30 ("Monoclonal Antibody, Experiment Manual”, published by Kodansha Scientific, 1987).

Essentially, an amimal is immunized with an antigen-containing biological fluid or fraction




whi ch the fused cell hybrids survive due to the HPRT-positive genotype of
the spleen cells. 05 DEC 2005 -23 The use of nyel oma celisg F gq er ent
genetic deficiencies (drug sensitivities, etc.) that can be sele

agai nst in media supporting the gromh of genotypically conpetent hybrlds
is also possible. 5 Several weeks are required to selectively culture the
fused cell hybrids. Early in this tinme gﬁriod, it I's necessary to identify
t hose hybrids which produce the desired &nt’i body, so that they may
subsequent|ly be cloned and propagated. Cenerally, around 10% of the hybrids
obt ai ned produce the desired antibody, although a range of fromabout | to
about 30% fhsreoddyy sipedshorethadsetodiodatd entitoly gmedundy cpitso hadiontprtyy butitetsiye an

be achi eve n 10;,0 r al d ass met hods, i ncl ydj

enzyme- | i ngro il yso gggé;ﬁnsakdgegjdﬁnml?ﬁﬁ%g A5 CF@%H?H ifdsbearemavs gé@(ﬁntb?e
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ork

New Di nension in Biological Analyses, Pl enum Press,
1980). In @f%ﬂmléwlar Ke Jotted eranefdsubﬁmm| qfdmls:alanlugerrynkcmlanWerght to which a

b f I b d
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have been sﬁk@@éﬁﬁuﬁmdn@é@mﬁgflnto i ndi vi dual anti body- prodUC|ng cel
| i nes, each cell line nay be propagated in either of two standard ways. A
suspenS|on of the hybridoma cells can be injected into a hlstoconpatlble

ani mal . the devel o rs.that crete t he
speci fic n%é%grhlnﬁé?%ﬁantaﬁgb%l Béggdﬁlged ¢ m[aﬁgn C%E%Eif{m e s Behg S"I"h]éwbd’éfil
fluids of thB-laoivmaly tsecdht. aE'OIS%Exb!rﬁﬁpleorthéslﬁirﬁ&‘#alleaﬁb@,mﬁf”o@%cﬁ@@&?qj)t Qe
prOV|d§9nDnoclonal anti bodi es in_high concentration ernatively, “the

i ndi vi dHal ey ‘Pmﬁ“ﬁés”&?ﬁlﬂdbéswgoﬁaﬁ:}af@e%ﬁﬂ rvigdst (EBVh (Kaybontasr g, cdrthods in

spooi f16 28 AoRaeo LA R AR B R bl Gl RAREY BLuD feafite fRIF a5 on
or centri f ingabitaizedanihg thelosie dusmt hwmur(uéscﬁded theok&dd erl diNes9An a9t %15%3
for their s e§|f|0|t to detect the antigen of interest by any suitab

i munodet e NS 4RY. erpgloved Aprpihe pre@iatiopafegoreshonsé aatibedies. dul thist method,
nunber of wshiig zﬁle%Hg l?'r&ﬁ}éh&t @éilsaxpﬁ!h Rﬂep&%?arl qgtp?’gduc]era%mbg%%p parélcularﬁy B

analyzed by enzyne-|
cells, are fused with a myeloma cell line. These somatic cells may be derived from the

lymph nodes, spleens and peripheral blood of primed animals, preferably rodent animals
such as mice and rats. In the exemplary embodiment of this invention mice, spleen cells
are used. It would be possible, however, to use rat, rabbit, sheep or goat cells, or cells
from other animal species instead.

20
Specialized myeloma cell lines have been developed from lymphocytic tumours for use in
hybridoma-producing fusion procedures (Kohler and Milstein, 1976, supra; Shulman et
al., Nature 276: 269-270, 1978; Volk et al, J. Virol 42(1): 220-227, 1982). These cell
lines have been developed for at least three reasons. The first is to facilitate the selection of

25 fused hybridomas from unfused and similarly indefinitely self-propagating myeloma cells.
Usually, this is accomplished by using myelomas with enzyme deficiencies that render
them incapable of growing in certain selective media that support the growth of
hybridomas. The Vsecond reason arises from the inherent ability of lymphocytic tumour
cells to produce their own antibodies. To eliminate the production of tumour cell

30  antibodies by the hybridomas, myeloma cell lines incapable of producing endogenous light

or heavy immunoglobulin chains are used. A third reason for selection of these cell lines is




i mmunosor bent assay (ELISA), indirect fluorescent antibody technique, or
the like. The 2005 -24 cell line(s) producing a nnnoclonal@gpgpgogm capabl e
of recognizing the target antigen but which does not recogni ze non- target
epitopes are identified and then directly cultured in vitro or injected
into a histoconpatible animal to formtumours and to produce, collect and
purify the required antibodies. 5 Thus, tgg present invention provides in a
first step nonocl onal anti bodi es which Cifically interact with D-diner
or ot her cross-linked fibrin derivative. As indicated above, non-ani m
cells such as pl ant, yeast and/or mcrobial cells may be 10 used to
generat e ty%F@ﬁﬁq%ﬂ@bﬁﬁyéDQh%kﬁmahﬁﬁﬁbdﬂes In this enmbodi nent, such cells
are engineered to express nucleic acid nol ecul es which encode a chain of
an anti body. The nonocl onal antibody is then subjected to dei muni zation

nmeans. SuchManpmoeéssa 08l lintdkey 8BYis&f fR IHéJ B’ﬂ%ﬁc@@n bPRSch RE Ilﬁghﬂ@ﬁ tlﬂaudmg

preparation of chineric antibodies which have 15 the sane or

speci ficity-&s ttHEOFoMhsdl oR3K6AMEH6ER.es PBEDhdad- hc cAYSHLg Bp’iOhAglApr eseht
inventio t nt i es ose. light and heav chai n
genes hgve égﬁ%g?\?{arfugﬁl C‘1:dl%s’\t‘ @%?‘égﬁ‘@b‘ﬁs g‘éﬂ%?ﬁs LN a"eeé‘r ii‘?ﬁﬁnb?qf thOhlel'

i r nnunogl obaridi Milasin aibes, apslay Shelan o egi @mmers%;d@ehe% g {nQ ;ﬁ%/
speci es. Thus, in accordance with the present i nvent’i on, ce a

produci ng tHEClamae; ligg HisnSdPHAaI QiU bday Wes 2epaststiabynditowbedimi(4uBsp, aﬂ@d

used to proggy I p i ¢ nonocl onal anti bodi es wherein the binding

regl on of one Fpé}g% ?gi isaé:7lc:8§)n1:)i ned with a non-binding region of the anti body
anot her speC| es (Liu et at, Proc. Nail. Acad. Sci. USA 84: 3439-3443,

987) Qr M@gg t he CDRs froma non- human (e.g. nurine) nonocl onal
ant i bodif c b aE 8@&?f@ﬁtgohhbn44u¢ﬁawtm@@wb@@@ucnngneplemy of Hymghi rEideglellshand

murine antiod p P 239.400; Jones et at,
ot ure 355 R 1&@%&1@\#‘3&%%@% Snidlic %1#031%355“3’61&@%4‘3‘“’1153%‘ 21484
Ri echmann groptrtionidsltcagBage p&aaﬂ&mma}ua&@)fmmbbm 20435 8bokNR 1), respect

dei nununi zi. ng}aé)r ocess | s specific for humans. Mre particularly, CDI%
can be graffélf PRI LT RYAEFR oh peBBT(EhomiGablizal pegliegfrﬁicﬁ)t’fhﬁt@rmmmtemhﬂ filsioman

constant regi QIS meldigafiQn FuBHgBr?%tgs'%éu ﬁgﬂé’ bR dleéjcln%%dt Ohler ancf i/htlééglln? a} 9l7¥ ,

referred to as the "donor'
15 supra; Kohler and Milstein, 1976, supra; Gefier et al., Somatic Cell Genet. 3: 231-236

3

1977; Volk ez al,, 1982, supra). The fusion-promoting agents used by those 1nvestigators
were Sendai virus and polyethylene glycol (PEG). ‘

Becau;e fusion procedures produce viable hybrids at very low frequency (e.g. when
20 spleens are used as a source of somatic cells, only one hybrid is obtained for roughly every
1x10° spleen cells), it is preferable to have a means of selecting the fused cell hybrids from
the remaining unfused cells, particularly the unfused myeloma cells. A means of detecting
the desired antibody-producing hybridomas among other resulting fused cell hybrids is
also necessary. Generally, the selection of fused cell hybrids is accomplished by culturing
25 the cells in media that support the growth of hybridomas but prevent the growth of the
unfused myeloma cells, which normally would go on dividing indefinitely. The-somatic
cells used in the fusion do not maintain long-term viability in i vitro culture and hence do
not pose a problem. In the example of the present invention, myeloma cells lacking
hypoxanthine phosphoribosyl -transferase (HPRT-negative) were used. Selection against
30 these cells is made in hypoxanthine/aminopterin/thymidine (HAT) medium, a medium in

which the fused cell hybrids survive due to the HPRT-positive genotype of the spleen cells.




30 anti body providing the framework is typically referred to as the
"acceptor"”. Constant regions need not be present, but ifﬂﬂﬁ@fgaﬁgﬁ t hey
nmust be substantially identical to human EC 2005 -25 i mmunogl obul I n
constant regions, i.e, at |east about 85-90% preferably about 95% or nore
i dentical. Hence, all parts of a humani zed anti body, except possibly the
CDRs, are substantially identical to corfyesponding parts of natural human
i nununogl obul i n sequences. Thus, a "hundhized antibody" is an anti body
conprising a humani zed |ight chain and a 5 humani zed heavy chain i nmuno

gl obul i n. é donor _antibody is said to be "humani zed", by the process of
"hurmani zat it BRUSE BEEHigkuns Rells wildifferentheanshi 2eficiamtiehiliye sensaipeest et ) tat
bind to th | - or .anti body that provides the CD%S .
Ref er ence ﬁaerfgér%l@dt?%d urrgg?ﬁl élreégladsfaﬁg:;r&aééher %ﬁoé?]é Hﬁ%er{g’éypé?‘fﬂg’ncﬂnﬁ%? Thybrids
dei nrmuni zexhlf¢cop@sidda.ti cul ar host, in this case, a human host. 10 It wll
be understood that the dei mmuni zed anti bodi es nay have additi onal
conservative amno acid substitutions which have substantially no effect

on anti genghindi Ng1Qr,, i n bul,i.n_function enplary. .. .
conservative subsfgﬁ: t uatl?tén%irﬁ%;t/gg%eie%&gy 8@‘8‘(5? g?englse‘fﬁélr]éﬁ%‘ggha@g 7y ABp Brme
ORI G NAL RESidal EEXEbERIsARY (SUBSTHTHELONDAsadaEh AoabyStHARGEY alibs ahSRGM:
CysSer G nAsn G uAsp AyPro HisAsn, Gn
they may subsequéntly be cloned and propagated. Generally, around 10% of the hybrids
obtained produce the desired antibody, although a range of from about 1 to about 30% is
not uncommon. The detection of antibody-producing hybrids can be achieved by any one
10 of several standard assay methods, including enzyme-linked immunoassay and
radioimmunoassay techniques as, for example, described in Kemnet er al. {((eds)
Monoclonal Antibodies and Hybridomas: A New Dimension in Biological Analyses, pp.
376-384, Plenum Press, New York, 1980). In a particularly preferred embodiment, an
enyme linked immunosorbent assay (ELISA) is performed to selected antibody producing

15 clones using solution phase D-dimer.

Once the desired fused cell hybrids have been selected and cloned into individual
antibody-producing cell lines, each cell line may be propagated in either of two standard

ways. A suspension of the hybridoma cells can be injected into a histocompatible animal.

. 20  The mjected animal will then develop tumours that secrete the specific monoclonal
Cf antibody produced by the fused cell hybrid. The Body fluids of the animal, such as serum
or ascites fluid, can be tapped to providé monoclonal antibodies in high concentration.

Alternatively, the individual cell lines may be propagated in vitro in laboratory culture

vessels. The culture medium containing high concentrations of a single specific

25  monoclonal antibody can be harvested by decantation, filtration or centrifugation, and

subsequently purified.

The cell lines are tested for their specificity to detect the antigen of interest by any suitable
immunodetection means. For example, cell lines can be aliquoted into a number of wells
30 and incubated and the supematant from each well is analyzed by enzyme-linked

immunosorbent assay (ELISA), indirect fluorescent antibody technique, or the like. The




|l eLeu, Val Leulle, Val LysAra g, Gn, Gu 0 5 DEC 2005

RESI DUEEXEMPLARY SUBSTI TUTI ONS Met Leu, |l e PheMet, Leu, T@ TﬂW5ThrSer

Ti pTyr TyrTip, Phe Vallle, Len Exenplary nethods which rmay be enpl oyed to
produce dei nununi zed anti bodies according to the present invention are
descri bed, for exanple, in Richmann el al., 1988, supra; U S. Patent Nos.
6, 056, 957, 6, 180,370 and 6, 180, 377 and Chothia et al., J. M. 5 Biol.

196: 901, 1987. Thus, in one enbodi nent,-the present invention contenplates
a dei mmuni zed anti body nolecule having specificity for an epitope

recogni zed by nonocl onal antibody 3B6 wherein at |east one or at |east two

or at | eastcellires) prodiingeasonbdunalamntiabdy blef dMecOnitifg tﬂ@ta@éémhﬁﬂaﬂhﬁf y
det er m ni n i ons éCDRs .of the variable domain of said dei muni zed

anti body is HE&FQ@H“ 't GRPSEFUN B BB rdtioprfat caf ety anththephdirec8 preiubiwrag i
i munogl obul-podgy éc“f&ij}n@@ﬁ § t(fgon{'pgﬁb%%ﬁ%rlo 264, nntlmll)ro d er hfq%ﬁg& c%il{actf and

derived froman T1nmunoglo I n"or an anal ogue t ereo

whi ch t he gnrifpidyeqerddoigodidei nmi uni zed. 15 This aspect of t he present
i nvention invol ves mani pul ati on of the framework region of a non-human
anti body. Preferably, the dei munized antibody is a humani zed form of

murine 3B6.Thus, the present invention provides in a first step monoclonal antibodies which

specifically interact with D-dimer or other cross-linked fibrin derivative.

. As indicated above, non-animal cells such as a plant, yeast and/or microbial cells may be
( ; 10 used to generate typicaﬂy single-chain antibodies. In this embodiment, such cells are

engineered to express nucleic acid molecules which encode a chain of an antibody.

The monoclonal antibody is then subjected to deimmunization means. Such a process may

take any of a number of forms including the preparation of chimeric antibodies which have

15 the same or similar specificity as the monoclonal antibo&ies prepared according to the

present invention. Chimeric antibodies are antibodies whose light and heavy chain genes

have been comstructed, typically by genetic engineering, from immunoglobulin variable

and constant region genes belonging to different species. Thus, in accordance with the

present invention, once a hybridoma producing the desired monoclonal antibody is

C.\ 20  obtained, techniques are used to prbduce nterspecific monoclonal antibodies wherein the
: binding region of one species is combined with a non-binding region of the antibody of
another species (Liu et al., Proc. Natl. Acad. Sci. USA 84 3439-3443, 1987). For example,

the CDRs from a non-human (e.g. murine) monoclonal antibody can be grafted onto a

human antibody, thereby “humanizing” the murine antibody (European Patent Publication

25 No. 0 239 400; Jones et al., Nature 321: 522-525, 1986; Verhoeyen et al., Science 239:
1534-1536, 1988; Riechmann ef al, Nature 332: 323-327, 1988). In this case, the
deimmunizing process is specific for humans. More particularly, the CDRs can be grafted

onto a human antibody variable region with or without human constant regions. The non-
human antibody providing the CDRs is typically referred to as the “donor” and the human

30  antibody providing the framework is typically referred to as the “acceptor”. Constant

regions need not be present, but if they are, they must be substantiatly identical to human




20 One preferred dei muni zation process is referred to herein a

vari abl e(v)-region grafting and results in a chineric antj bad :
resul ting anti body conprises one or nore amno acid subs{a ﬁﬁ%ﬂgﬁgm thin
the v-regi on when conpared to the present (e.g. nurine) antibody. 0 5 DEC
2B05 -27 The rationale for making v-region changes is to further the
potential for an induced imune response in the intended host (e..g. a
human) . The basis of dei nununi zation is -pPfedicated in part on the
assunption that a substantive i mune response to an introduced antibody
requires a T-cell nediated response. The trigger for the T-cell response is
the 5 presenimatroghbafin Roac@ss adiRRPt kdes 18ERAAL NG é}? [ d
anti body on the surface of aﬁ%lgeﬁ presenti ng cre% %6(5(%2]8 r.alo%égf%ggj/" or
present  suchOigepental Hancasalbphas pba hwintahized uanfihody, M| mssiblyl theotBRY) 86.
The dei nuuypyj : h,is, theretore, based on: (i), predicting peptide
sequences (L:ég%%%ﬂleaﬁgﬁ Héglggkgloaqoﬁ?ap% ¢ RALeE %ﬁ”&%ﬁlﬂmnm gEpReglobulip ssa@TCes. )
changi ng stFhategihunesieliasiBiyvelis ghnatisodheo@biilik ideif9
associate with the MHC cl ass Iyle nol e(.:ull(é.}hl%1 g\ccio%éi%Té@g%dgggﬁe&%ﬁ%%%dc?
of the predWHanizsd &ty orhain sunyssglabular.iadonafamibbines saidnob Shahadntd Hegy
3B6 dei nmmy,z r i n-human sai d_variant conprising one or nore
am no acid nu?gotclg%n%ﬂﬁﬁmlt]%%mvlp Fegi GAGT lhgd?eﬂ‘%%?BB%%?Plﬁ%Wlfl?)O@ ISn§pactad de
reduce pepind® the agienhizef a8 tietonof 881HIINVARSOAG LA D SN i
mol ecul es. 2Q) One .or_nore am no acid subst iytatuttﬁ%ﬁs, ea&cﬁ t?gﬁgﬁ%‘%@?%@um
del etions &f ‘SHBABFedroreudercieéseicgdo at aslibedy deivimunszedaddi partasartndt, G this
del eti ons ic§seeﬂ?1gﬁﬁﬁ§,§§d by the term"nutation" or "nutations". In a
(‘parti cularly preferred éenbodi ment, the dei muni zed anti bodi es are generated
by co- @b transfection of different conbinations of three dei munized

H chai n ge es.lg d tgree dei mmuni zed L-chain genes. The resulting variants
are derived YHORF diffeicentthatcibaisiernmuaited entbetlics mayHhavhaidditmndl tomsbaitive

genes. Pref,gh : [ and 7. ese are referred to
herein as § Bélllii)cf\q/ﬂ\%ﬁ? %?E ﬁ?’%r %%%anvﬁgﬁF%% X @Eé[gFtDO‘F\I@@?e“aL@dﬁ%ﬁﬂ oy
( SEQ | D NOuginunpglebelr &chchionhdixampddre citbervafind apeitkMdns may be made according

to Table 2.
15
TABLE 2
. ORIGINAL RESIDUE - |~ EXEMPLARY SUBSTITUTIONS
Ala Ser
C\ Arg Lys

Asn Gin, His
Asp Glu
Cys Ser
Gln Asn
Glu ' Asp
Gly Pro
His Asn, Gin

[ {le Leu, Val
Leun Ile, Val
Lys Arg, Gln, Glu




30 These are referred to herein as 3B6DI VKvl (SEQ I D NO 4), 3B6DI VKv4 ( SEQ
ID NO.5) and 3B6DI VKv7- (SEQ ID NG 6). Particularly useful Q?@gﬁn@gﬂﬁons

i nclude VHv5/VKvl, 05 DEC 2005 -28 VHv6/ Kvl, \Pl-1v7NKvl, VHv ,
VHV6NKV7, VHv6/ VKv4, VHv7/VKv4, VHv7NKv7 and VHV5NKv4. The sequence
identifer nunbers (SEQ ID NGCS:) in parentheses represent the amno acid
sequences of the particular chains. Correzg;ndl ng nucl eotide seqgquences
encodi ng each of SEQ ID NCS:1-6 are represented by SEQID 5 NOCS:7-12. Al
such conbinations of H and L chains are also enconpassed by the present

i nventi on. cordingly, the present invention provides a variant nmurine
monocl onal Aanti bodﬁBEEINA@ RESMUE zed fof usSEXEMPLABNS SUBST TWATIONE
conpri si ng pcomrbinattoen hreavy—and—t-ght—chai.n-v-regions _conprising_the
am no aci d sequences encoEM‘&t by nucl eoti de sequences selasiled from SEQ I D
NO 7/ SEQ | D NO 10, SEQ TD I 87 SEQ TDNO10; NO-9-SEQ1-B-NS-16—SEQ
I D NO: 7/ SEQ.LD.NO: 12, SEQ ID_NO:8/SEQ I D N012 SEQ I]%etl?\lg k<1éﬁQID NO 11,
SEQ ID NO: 9f SEQ I D NGO 11, SEQ I D N0: 9/SEQ [D NO 12 15 angypsEQ TD NOT 7/7SE

| D NO 11 or eonbi-nati-enrs—ef—anmino_aci.d sequences_encoded_by.  nucl eoti de
sequences hjpvi ng at | east T?"@% simlari ty th one or both aSrbzno acid
sequences ip ~€ach of the-ghove tistedparrs—or—hrueteoti-de—sequences
capabl e of hybridizing to1Tow stringency conditions to oﬁéﬁr or both

nucl eotide sequences or thejirr conplementary forms Tn— € B the above
listed pairs—=20 Al such. conbinations of and L chains are also
enconpassed; by the presentvarlnventl on Accofdingly, the dieg$ent invention
provi des a variamt Tmorime nonoctonat-—antibody—3B6—dei-rr-runized for use l_nj
(hunans said variant conprising a conbination of heavy and |ight 25 chain
V-regi ons cBranplarngnéthedanimeh agizgd 5€0LENE | f Q
ID NGO 4, SEQ I(B NO: 2/ SEQ I D NO: 4, QSE dgql\lgé%? %E%ﬁ%ginga%}gﬁgeFD Egb% %E
ID NO:6, SEOCTENAEe Hesposemd IWDGOH%thﬂDmhI@d 2bSEQBleNn Rickak@nl £ MQ: 119’8§EQ

l:oDrrb:\anat5 i onggo%%g’?np:%ég?ﬁ %Psd(g%gggns?gg @ﬁgggeﬁyo@}é‘igﬁ&fﬁ&hg%@atférﬁ’éesl Mol.

havi ng ab | 8adt/960%05,IwgFarity to

Thus, in one embodiment, the present mvention contemplates a deimmunized antibody

molecule having specificity for an epitope recognized by monoclonal antibody 3B6

wherein at least one or at least two or at least three or at least four or at least five of the

10 complementary determining regions (CDRs) of the variable domain of said deimmunized

antibody is derived from said 3B6 monoclonal antibody and the 1‘émairn'ng

Cf mmmunoglobulin-derived parts of the deimmunized antibody molecule are derived from an

immunoglobulin or an analogue thereof from the host for which the antibody is to be

deinimunized.
15

This aspect of the present invention involves marupulation of the framework region of a

non-human antibody.

Preferably, the deimmunized antibody is a humanized form of murine 3B6.

20
One preferred deimmunization process is referred to herein a variable(v)-region grafting
and results in a chimeric antibody. The resulting antibody comprises one or more amino

acid substitutions within the v-region when compared to the present {(e.g. murine) antibody.




30 one or both am no acid sequences in each of the above listed pairs.

05

DEC 2005 -29 More particularly, the present invention provﬁwﬁg ﬁw ant of
u .

a nmurine nonoclonal antibody 3B6 dei nununi zed for use in

d

variant conprising a conbination of heavy and |ight chain v-regions

sel ected from VHvS5/ VKvl, VHvV6NKv1l, VHv7/VKvl, VHv5/VKv7, VHV6NKV7,
VHV6NKv4, VHv7/VKv4, VHv7/VKv7 and VHv5/VKv4. 5 The term"simlarity" as
used herein includes exact identity bet viedn conpared sequences at the
nucl eotide or amno acid level. Wiere there is non-identity at the

nucl eotide level, "simlarity" includes differences between sequences
whi ch resullticimtioidl¢ oemiakani vercgoindshanptats ar dunierethe hedtassl riel ahethduded
each other.at the structural, funéti Otn%‘lo% bi ochem cal and/or 10

conf or mat | SHEMNF dG0ESC iy deeintienge

hiog 3 dument ylha basie oh femegnarizationiel |

"simlarityredidaiel Mdss; &mhréoasﬁﬁhﬂﬁnt ﬁ'ﬁta @ﬁtﬁstﬁ%\égriﬁgﬁ%l?%?sp%ﬁg?aloeﬁi Prod ?Lhd

ot her

at

the structdral, functio I ochem cal conf orrmationa

| evel s. | naatifpaiytiequiresr & -pelehedized] enpaden®ht (g chedid Teclndsmegeencie
conpar i

Terns use

ons are nmde, at

of identity rather than simlarity. 15
I

t he, |
35t el PR ostaith RERdos PRET Y et ENcRaB GIodmandhe Suiface

| | . . : . deor W .
pol ynucl eot (ﬂﬁﬁg&lrpreg)&l!tlfl’lge&%l%/(gsﬁqsggﬂé &PCE ?’g’%&ﬁq%‘&h?&(ﬂ’ggﬁ gl %SSO&Q{)I@W“I“&OH

wi ndow',

sequence sB

simlar"”
12 but frequently 15 to 18 and often at |east 25 or above, such as 30 |
_.Fggg,[nﬁr uniiys, phdugdtihgi peptial s _h@é@tdaggoﬁe %Pq%ﬁmaﬂﬁg%ﬂp BNESr mbcules:
(o'hl y alfortion érdthe conplete pol ynucl eoti de sequence) that is sinilar
bet ween the two pol ynucl eoti des, and (2) a sequence that is divergent

bet ween the two pol ynucl eoti des, sequence conpari sons between two (or nore)

Because two pol'ynucl eotides nhay eac

" sgn(}uence simlarity' uence ntage
itacgrNH{ ¢lassgbmoésrnbgeTlof ddmguened apprbach i, YHerefosybstedrini-al | y
and "substantial identity". A "reference sequence" is at 20 |east

conp

25 pol ynuckigot i dempai@stiat@iic addidienes LRmTRE: By é%@ma;rﬁtﬂeg%;?@giég%%&éte L8

two pol ynucl eotides over a "conparison w ndow' to Iden

conpar e

| ocal regions ofhe ME§ueleellsialeqdeity. A "conparison window' refers to a
conceptual segnent of typically

15

25

Accordingly, another aspect of the present invention provides a variant of murine
monoclonal antibody 3B6 deimmunized for use in humans, said vardant conprising one or
more amino acid mutations in the v-region of said 3B6 antibody to eliminate or reduce

peptide fragments of said v-region associating with MHC class 1T molecules.

One or more amino acid substitutions, additions and/or deletions or one or more nucleotide

substitutions, additions and/or deletions is encompassed by the term “mutation” or

“mutations’.

In a particularly preferred embodiment, the deimmunized antibodies are generated by co-
transfection of different combinations of three deimmunized H-chain genes and three
deimmunized L-chain genes. The resulting variants are derived from different
combinations encoded by H-chain and L-chain genes. Preferred H-chains are Hvs, Hvé
and Hv7. These are referred to herein as 3B6DIVHvS (SEQ ID NOQ:1), 3B6DIVHV6 (SEQ
ID NO:2) and 3B6DIVHV7 (SEQ ID NO:3). Preferred L-chains are Kvl, Kv4 and Kv7.
These are referred to herein as 3B6DIVKv1 (SEQ ID NO:4), 3B6DIVKv4 (SEQ TD NO:5)
and 3B6DIVKv7 (SEQ ID NO:G)., Particularly useful combinations include VHvS/VKv1,

i se a sequence (i.e.




12 contiguous residues that is conpared to a reference sequence The
conpari son wi ndow mnmay conprise additions or deletions (i. ) Fg' about
20% or less as conpared to the 30 reference sequence (whi ch does r?(q
conprise additions or deletions) for optiml alignment of the two
sequences. Optinmal alignnment of sequences for aligning a conparison w ndow
-0 5 DEC 2005 -30 may be conducted by conputerised inplenentations of

al gorithnms (GAP, BESTFIT, FASTA, and TFASTA in the Wsconsin Genetics
Sof t war e Package Rel ease 7.0, Genetics Conputer Goup, 575 Science Drive
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The terns "lﬁgguppfe simlarity"” and "sequence identity" as used herein
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identity. 5\2(5 gg %Oﬁg)zes of th%éfresent i'nvention, "sequence ent
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conput er pPrPORAR/AK Sske' ,gg)f vare
cngl neer | har R PR, D1 LN B B TSRO DA B N2
st andarkp dedilébﬂﬁ@ IBsNOSERNEQNTY N®:11 or combinations of amino acid sequences encoded by
nucleotide sequences having at Teast 70% similarity to one or both amino acid sequences in
each of the above listed pairs or nucleotide sequences capable of hybridizing to low

stringency conditions to one or both nucleotide sequences or their complementary forms in

each of the above listed pairs.
20

All such combinations of H and L. chains are also encompassed by the present invention.

Accordingly, the present invention provides a variant murine monoclonal antibody 3B6
deimmunized for use in humans, said variant comprising a combination of heavy and light
25 chain v-regions comprising the amino acid sequences selected from SEQ ID NO:1/SEQ ID
NO:4, SEQ ID NO:2/SEQ ID NO:4, SEQ ID NO:3/SEQ ID NO:4, SEQ ID NO:1/SEQ ID
NQ:6, SEQ ID NO:2/SEQ ID NO:6, SEQ ID NO:2/SEQ ID NO:5, SEQ ID NO:3/SEQ ID ‘
NO:5, SEQ ID NO:3/8EQ ID NO:6 and SEQ ID NO:1/SEQ ID NO:5 or combinations of
amino acid sequences encoded by nucleotide sequences having at least 70% similarity to

30  ope or both amino acid sequences in each of the above listed pairs.




25 reference manual acconpanying the software. Simlar comrents apply in
relation-to sequence simlarity. Miutations and derivatives contenpl ated by
the present invention include redundant nutations in nucle t5 @é’gsgmgences
whi ch do not result in a change in amno acid sequence. 30 DEC 205

Ref erence herein to a | ow stringency includes and enconpasses from at | east
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15
Terms used to describe sequence relationships between two or more polynucleotides or
polypeptides include “reference sequence”, “comparison window”, “sequence similarity”,
“sequence 1dentity”, “percentage of sequence similarity”, “percentage of sequence
identity”, “substantially similar” and “substantial identity”. A “reference sequence” is at
(\ 20 least 12 but frequently 15 to 18 and often at least 25 or above, such as 30 monomer units,

inclusive of nucleotides and amino acid residues, in length. Because two polynucleotides

may each comprise (1) a sequence (i.e. only a portion of the complete polynucleotide
.sequence) that is similar between the two polynucleotides, and (2) a sequence that is
divergent between the two polynucleotides, sequence comparisons between two (or more)

25  polynucleotides are typically performed by comparing sequences of the two
polynucleotides over a “‘comparison window” to identify and compare local regions of
sequence similarity. A “comiparison window™ refers to a conceptual segment of typically

12 contiguous residues that is compared to a reference sequence. The comparison window

may comprise additions or deletions (i.e. gaps) of about 20% or less as compared to the

30 reference sequence (which does not compnise additions or deletions) for optimal alignment

of the two sequences. Optimal alignment of sequences for aligning a comparison window




25 | oops have characteristic canonical structures (Chothia et at, J.
Biol. 227: 799, 1992; Kabat et at, "Sequences of Proteins ﬁ&éwﬁﬁl ogl cal
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i nununogl obulin |ight or heavy chain variable region, which is interrupted

by three

30 hypervariable regions, also called CDRs, is referred to herein

as a "framework region". The extent of the franmework region and CDRs have
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optimally aligned sequences over the window of comparison, determining the number of
positions at which the identical nucleic acid base fe. g- A, T, C, G, I} or the identical amino
acid residue (e.g. Ala, Pro, Ser, Thr, Gly, Val, Leu, Ile, Phe, Tyr, Trp, Lys, Arg, His, Asp,
Glu, Asn, Gln, Cys and Met) occurs in both sequences to yield the number of matched
positions, dividing the number of matched positions by the total number of positions in the
window of comparison (i.e., the window size), and multiplying the result by 100 to yield
the percentage of sequence identity. For the purposes of the present invention, “sequence
1dentity” will be understood to mean the “match percentage” calculated by the DNASIS
computer program (Version 2.5 for windows; available from Hitachi Software engineering
Co., Ltd., South San Francisco, California, USA) using standard defaults as used in the

reference manual accompanying the software. Similar comments apply in relation to

sequence similarity.

Mutations and derivatives contemplated by the present invention include redundant

mutations i nucleotide sequences which do not result in a change in amino acid sequence.




25 evoking an i mune response within an organism |nmunogenicity typically
depends partly upon the size of the substance in questiong gq&#g y upon
how unli ke host nolecules it is. It is generally considere
conserved proteins tend to have rather |ow inununogenicity. 30 The term
"i mmunogl obul in" is used herein to refer to a protein consisting of one or
nore pol ypeptides substantially encoded hy i nmunogl obulin genes. The
recogni zed 0 5 DEC 2005 -33 inniunoglobullﬁ'genes include the x, A qvy
(lgG, 1g&x, 1gG, 1gA), 3, e and constant region genes, as well as the
nyrlad |nnunoglobulln vari abl e region genes. One form of innuunoglobulin
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Such fragnents. naéa% 8@ zmared by standard nethods as 25 for exanple

descri bed B{SEBES EERetyovasigng is epgedayut Try = 69.3 + 0.41 (G+C)% (Marmur
and Doty, J. Mol. Biol. 5: 109, 1962). However, the T, of a duplex DNA decreases by 1°C

15 with every increase of 1% in the number of mismatch base pairs (Bonner and Laskey, J.
Mol Biol. 5: 109, 1962). Formamide is optional in these hybridization conditions.
Accordingly, particularly preferred levels of stringency are defined as follows: low

- stringency is 6 x SSC buffer, 0.1% w/v SDS at 25-42°C; a moderate strinigency is 2 x SSC
buffer, 0.1% w/v SDS at a temperature in the range 20°C to 65 °C; high stringency is 0.1 x
20 SSC buffer, 0.1% w/v SDS at a temperature of at least 65°C.

As used herein, the term “CDR” includes CDR structural loops which covers to the three
light chain and the three heavy chain regions in the variable portion of an antibody
framework region which bridge 8 strands on the binding portion of the molecule. These
25  loops have characteristic canonical structures (Chothia et al., J. Mol. Biol. 227: 799, 1992;

Kabat et al, “Sequences of Proteins of Immunological Interest”, U.S. Department of
Health and Human Services, 1983). |

An immunoglobulin light or heavy chain' variable region, which is interrupted by three
30 hypervariable regions, also called CDRs, is referred to herein as a “framework region”.

The.extent of the framework region and CDRs have been precisely defined (see, for




The present invention also contenplates synthetic or reconbi nant

antigen-binding nolecules with the sane or simlar speci gﬁggﬁ m t he
| G5

nmonocl onal
type may conprise a synthetic stabilized Fv 30 fragnment. Exenpl ary
fragments of this type include single chain Fv fragments (sFv, frequently
termed scFv) in which a peptide |inker is,,used to bridge the N term nus or
C 0 5 DEC 2005 -34 termnus of a VH domaitf with the C term nus or

N-term nus, respectively, of a VL domain. ScFv lack all constant parts of
whol e anti bodi es and are not able to activate conplenent. Suitable peptide
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anti bodi es of the invention. Antigen binding no of this

%gg%gﬂﬁ%ﬁ?%g@%%éﬁly, the synthetic stabilised Fv fragnent

ilized Fv 15 (dsFv) in which cysteine residues

are introduced into the VH and VL domains such that in the fully fol ded Fv
(ﬁblecuui the t residues will forma disul phide bond therebetween.

Sui t abl
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FEBSLetl. 3@dno 288 ra9dyes 18%ehgth, the amino acid sequence of which corresponds to that of a
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9- 258, 1995). .Al.so contenpl ated as synthetic or reconbi nant
%‘&Phg‘er?ﬁf?la%' %@Ell%lr@-fgm@@@ ARYBY PEH |r@m$l

light chain of a monoclonal antibody of the invention, starting from the N-terminal amino
acid residue of the light chain. Full-length immunoglobulin “light chams™ (about 25 Kd or

214 ammo acids) are encoded by a variable region gene at the NH,-terminus (about 110

amino acids) and a « or A constant region gene at the COOH-terminus, Full-length -

immunoglobulin “heavy chains” (about 50 Kd or 446 amino acids), are similarly encoded
by a variable region gene (about 116 amino acids) and one of the other aforementioned

constant regton genes, e.g. y (encoding about 330 amino acids).

The term “immunogenicity” is used herein in its broadest sense to include the property of
evoking an immune response within an organism. Immunogenicity typically depends
partly upon the size of the substance in question, and partly upon how unlike host

molecules it 1s. It is generally considered that highly conserved proteins tend to have rather

low immunogenicity.

The term “immunoglobulin” is used herein to refer to a protein consisting of one or more

polypeptides  substantially encoded by immunoglobulin genes. The recognized

n
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Alternatively, the synthetic or reconbi nant antigen-bindhg? nol ecul e may
conprise a "mnibody". In this regard, mnibodies are s ﬁbﬁﬁﬁbns of
whol e anti bodi es, which encode in a single chain the essential elenents of
a whol e antibody. Suitably, the minibody 30 is conprised of the VH and VL
dormai ns of a native antibody fused to the hinge region and 05 -35 5C 2005
CH3 domai n of the i nmmunogl obulin nolecule as, for exanple, disclosed in
U.S. Patent No 5,837,821. In an alternat®d enbodlnent the synthetic or
reconbi nant antigen blndlng nol ecule may 5 conprise non-i nmunogl obulin
derived, protein frameworks. For exanple, reference may be made to Ku &
Schut z ( Pr mmmmlpbumcamesswudum DX, ob5ERE5EA5,, 1990)Ig®h), 6he agil sictRsest a
four-helix $und|e rotel ochro b562 haV|n two | oops randoni zed to
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fragnents c heli hat naturally dinerize (Pltinckthun,
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zi ppers jun and fos) t hat preferentially heterodl nerize (Kostelny et all,
Jy brununol. 148: 1547-1553, 1992). In further 20 enbodiment, a rrultl-step
pf ocessYi Réﬂ?fﬁ“@?é‘éfesbé% “alsmﬂnwttemmW igtbﬂemg:feredea numgmmadcncﬁmreatmdy

and then ap. exa porter nolecule. The
present i nve?ljght Pﬁr?ﬁqggoé"haé%ﬂp‘%\gég 6@%%@ a ‘idpo]@ad@%ulé‘f diere ongcplddhe n
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subj ect. THE E"&Hlél obGkulepfan patibpdyaoantiiody fragment, synthetic antibody or a T-cell
associated binding molecule (TABM).

o
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By "isolated” is meant material that is substantially or essentially free from components

that normally accompany it in its native state.

A sample of biological fluid that is isolated from, or derived from, a particular source of

20 the host is described as being “obtained from”.

The invention also contemplates the use and generation of fragments of monoclonal
antibodies produced by the method of the present invention Including, for example, Fv,

Fab, Fab® and F(ab’), fragments. Such fragments may be prepared by standard methods as
25 for example described by Coligan et al. (1991-1997, supra).

The present imvention also contemplates synthetic or recombinant antigen-binding
molecules with the same or similar specificity as the monoclonal antibodies of the
invention. Antigen binding molecules of this type may comprise a synthetic stabilized Fv
30 fragment. Exemplary fragments of this type include single chain Fv fragments (sFv,

frequently termed scFv) in which a peptide linker is used to bridge the N terminus or C
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Alternatively, the synthetic stabilised Fv fragment comprises a disulphide stabilized Fv
15 (dsFv) in which cysteine residues are introduced into the Vi and V; domains such that in
the fully folded I'v molecule the two residues will form a disulphide bond therebetween.
Suitable methods of producing dsFv are described, for example, in (Glockshuber et al,
Biochem. 29: 1363-1367, 1990; Reiter et al, J. Biol. Chem. 269: 18327-18331, 1994;
Reiter et al., Biochem. 33: 5451-5459, 1994; Reiter et al, Cancer Res. 54 2714-2718,
C 20 1994; Webber et al., Mol. Immunol. 32: 249-258, 1995).

Also contemnplated as synthetic or recombinant antigen-binding molecules are single

variable region domains (termed dAbs) as, for example, disclosed in (Ward er al., Nature

341: 544-546, 1989, Haﬁmers-Castennan et al, Nature 363: 446-448, 1993; Davies &
25 Riechmann, FEBS Lett. 339: 285-290, 1994),

Alternatively, the synthetic or recombinant antigen-binding molecule may comprise a
“minibody”. In this regard, minibodies are small versions of whole antibodies, which
encode in a single chain the essential elements of a whole antibody. Suitably, the minibody

30 is comprised of the Vy and V; domains of a native antibody fused to the hinge region and
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Dasp D_Scy%l%{)rqge %%?m%gglié’%ﬁﬂ? c?eeriv[gg,l Irjlrotein frameworks. For example, reference may
be made to Ku & Schutz (Proc. Natl. Acad. Sci. USA 92: 6552-6556, 1995) which
" discloses a four-helix bundle protein cytochrome b562 havirig two loops randomized to
create complementarity determining regions (CDRs), which have been selected for antigen
binding. '
10
The synthetic or recombinant antigen-binding molecule may be multivalent (i.e. having
more than one antigen binding site). Such multivalent molecules may be specific for one or
more antigens. Multivalent molecules of this type may be prepared by dimerization of two
antibody fragments through a cysteinyl-containing peptide as, for example disclosed by
15 (Adams et al, Cancer Res. 53: 4026-4034, 1993; Cumber et al., J. Immunol. 149: 120-
126, 1992;). Alternatively, dimerization may be facilitated by fusion of the antibody
fragments to amphiphilic helices that naturally dimerize (Plinckthun, Biochem. 31: 1579-
1584, 1992} or by use of domains (such as leucine zippers jun and fos) that preferentially
heterodimenize (Kostelny et al, J Immunol 148: 1547-1553, 1992). In further
-~ 20  embodiment, a multi-step process is employed such as first administering a deimmunized

antibody and then an anti-antibody with, for example, a reporter molecule.

The present invention further encompasses chemical analogues of amino acids in the
variant antibodies. The use of chemical analogues of amino acids is useful inter alia to
25  stabilize the molecules when administered to a subject. The analogues of the amino acids
contemplated herein include, but are not limited to, modifications of side chains,
mcorporation of unnatural amino acids and/or their derivatives during peptide, polypeptide
or protein synthesis and the use of crosslinkers and other methods which impose

conformational constraints on the proteinaceous molecule or their analogues.
30
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TABLE 3 Dthr Non-conventional anmino acid L-N-methylalaiune _

L- N-nmet hyl argi nine L-N-nethyl asparagine L-N-nethylaspartic acid

L- N-nmet hyl cysteine L-N-nethyl glutamne 156 N-net hyl gl utam ¢ aci d

L- Nmet hyl hi stidine L-N-nethylisolleucine ™ L-N-methylleucine

L- N-net hyl l ysi ne L-N-net hyl net hi oni ne L- N net hyl norl euci ne

Examples of side chain modifications contemplated by the present invention include
modifications of amino groups such as by reductive alkylation by reaction with an
aldehyde followed by reduction with NaBH,; amidination with methylacetimidate;
acylation with acetic anhydride; carbamoylation of amino groups with cyanate;
5 trinitrobenzylation of amino groups with 2, 4, 6-trinitrobenzene sulphonic acid (TNBS);
acylation of amino groups with succinic anhydride and tetrahydrophthalic anhydrde; and

pyridoxylation of lysine with pyridoxal-5-phosphate followed by reduction with NaBH,.

The guanidine group of arginine residues may be modified by the formation of

10 heterocyclic condensation products with reagents such as 2,3-butanedione, phenylglyoxal

and glyoxal.

The carboxyl group may be modified by carbodiimide activation via O—aCylisourea
formation followed by subsequent derivitisation, for example, to a corresponding amide.
15
Sulphydryl groups may be modified by methods such as carboxymethylation with
iodoacetic acid or iodoacetamide; performic acid oxidation to cysteic acid; formation of a
mixed disulphides with other thiol compounds; reaction with maleimide, maleic anhydride
or other substituted maleimide; formation of mercurial derivatives using  4-
20 chloromercuribenzoate, 4-chIofomercun'phenylsulphonic acid, phenylmercury chloride, 2-
C; chloromercuri-4-nitropheno! and other mercurials; carbamoylation with cyanate at alkaline

pH:

'leptophan residues may be modified by, for example, oxidation with N-
25  bromosuccinimide or alkylation of the indole ring with 2-hydroxy-5-nitrobenzyl bromide
or sulphenyl halides. Tyrosine residues on the other hand, may be altered by nitration with

tetranitromethane to form a 3-nitrotyrosine derivative.

Modification of the imidazole ring of a histidine residue may be accomplished by
30 alkylation with iodoacetic acid derivatives or N-carbethoxylation  with

diethylpyrocarbonate.
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Exampleé of incorporating wimatural amino acids and derivatives during peptide synthesis
include, but are not limited to, use of norleucine, 4-amino butyric acid, 4-amino-3-
hydroxy-5-phenylpentanoic acid, 6-aminohexanoic acid, t-butylglycine, norvaline,
5 phenylglycine, omithine, sarcosine, 4-amino-3-hydroxy-6-methylheptanoic acid, 2-thienyl
alanine and/or D-isomers of amino acids. A list of unnatural amino acid, contemplated

herein is shown in Table 3.
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30 D-threonine Dthr L-norleucine Nle

D-tryptophan Dtrp L-norvaline Nva
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30 D-N-methylisoleucine Dnmile N-(imidazolylethyl))glycine Nhis
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15 L—hohophenylalani11e Hphe L-o-methylalanine Mala
L-o-methylarginine Marg L-o-methylasparagine Masn
L-c-methylaspartate Masp L-a-methyl-t-butylglycine Mtbug
L-a-methylcysteine Mcys L-methylethylglycine Metg

R L-a-methylglutamine Mgin L-o-methylglutamate Mglu

C! 20 L-o-methylhistidine Mhis L-o-methylhomophenylalanine Mhphe
L-o-methylisoleucine Mile N-(Z-methylthioethyl)glycine Nmet
L-a-methylleucine Mleu L-c-methyllysine Mlys
L—a—methylmetlﬁoﬁine Mmet L-o~-methylnorleucine Mnle
L-o-methylnorvaline Mnva L-a-methylormnithine Morn

25 L-o-methylphenylalanine  Mphe L-o-methylproline Mpro
L-a-methylserine Mser L-a-methylthreonine Mthr
L-o-methyltryptophan Mtrp L-a-methyltyrosine Mtyr
L-o-methylvaline Mval L-N-methylhomophenylalanine Nmbhphe
N-(N-(2,2-diphenylethyl)  Nnbhm N-(N-(3,3-diphenylpropyl) Nnbhe

30 carbamylmethyl)glycine carbamylmethyl)glycine
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et hyl am no) cycl opropane 5 Crosslinkers can be used, for exanple, to

stabilize ?I%atr:gon}g‘yg{_r&a’rzjd?p ?ehyffSiI\ﬂng I onic) -

ethylamino)cyclopropane

5 Crosslinkers can be used, for example, to stabilize 3D conformations, using homo-
biﬁmétional crosslinkers such as the bifunctional imido esters having (CH,),, spacer groups
with n=1 to n=6, glutaraldehyde, N—hydl-oxysuccinilnide esters and hetero-bifunctional
reagents which usually contain an amino-reactive moiety such as N-hydroxysuccinimide

. and another group specific-reactive moiety such as maleimido or dithio moiety (SH) or
(o 10 carboduimide (COOH). In addition, peptides can be conformationally constrained by, for
example, incorporation of C, and N ,methylamino acids, introduction of double bonds
between Cg and Cg atoms of amino acids and the formation of cyclic peptides or analogues
by introducing covalent bonds such as forming an amide bond between the N and C
termini, between two side chains or between;a side chain and the N-or C terminus. . |
15
A monoclonal antibody obtained before deimmunization may be identified by any number

of means including the steps of:-

(a) coating a surface with antigen selected from cross-linked fibrin derivative or extract

N 20 containing same or fibrinogen degradation product;

(Y

(b) contacting the antigen in step (a) with monoclonal antibody derived from fibrin

cross-linked derivative prepared as described above; and
25 (c) subjecting the complex formed in step (b) to a signal amplification step.

Suitably, in step (a), a well plate may be utilized in which cross-linked fibrin derivatives
such as D-dimer and/or fibrinogen degradation product (preferably obtained from a
procedure wherein fibrinogen was suitably digested with thrombin to obtain fragment D,

30 iragment E and optionally fragments X and Y) was applied to the individual wells.
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appr opr i at %\gld\é@rﬁnﬁﬁﬁ resgloth R dihpmeaen ey fltPféUQﬁ@HﬁlleéB@déiﬁfdl predpes pad é

subsequent | sﬁqgeﬂéactﬂ t GAAtHY BEYyarREATHE! na agher @ 5
chem | um néscence rnatyn be }usec$ as \aappr opr}ﬁ%aft%gngﬁging#m Eﬁal}l 6%3‘:?}%”2%%
The pur posextshds e besal demilpguas aacoppacadior a1 raeﬁilﬁfdyaﬂrdc&dabpﬁﬁnhtheInOp@n%Jr e
that the c

%onsequently, a munimal reaction includes sub- -optimal reactivity compared to a

15 fibmnogen-specific antibody.

The present invention also includes within its scope an assay to detect linked fibrin

dertvatives including the steps ofi-

~, 20 (1) contacting a monoclonal antibody specific to cross-linked fibrin derivatives but not
fragment D with a biological sample suspected of containing an antigen derived
from a cross-linked fibrin derivative or comprising a cross-linked fibrin derivative

per se; and
25 (2)  subjecting the complex formed in step (1) to a signal amplification step.

In the above-mentioned assay, the cross-linked fibrin derivative is suttably D-dimer, D,E
or any other derivative of a high molecular weight nature as described above. The
monoclonal antibody is prepared as described previously which is relevant to the particular

30  cross-linked fibrin derivative being assayed.




being tested are producing anti body specific to the relevant cross-1inked
fibrin derivative, but not to fragment D. There should be fif pg@ 2@ ction
with fibrinogen or fibrinogen degradation products and a posi e ction
with the derivative. The term"mnimal"” includes no reactivity but extends
to basal |evels such as conpared to an anti body-directed to fibrinogen per
se. Consequently, a mnimal reaction includes sub-optimal reactivity
conpared to a 15 fibrinogen-specific antd3body. The present invention also
includes within its scope an assay to detect linked fibrin derivatives
including the steps of: 20 (1) contacting a nonoclonal antibody specific to
cross- | i nk&te brdsende sfemht ¢assb aked Gbrif QerivihRAABNbe Bsdld 4da &:iRib@ &@Fﬁ%ti aid
sanmpl e suspected of containing an antigen derived froma cross-| 3
fibrin der f&ratrpigombotioipontiofg ca athassonilitioke that iibvalne der foratiive anpdysisef
and 25 (2) g Rjectlng the conplex forned in step (1) to a signal
anpllflcatlon Step. In the above-nentioned assay, the cross-linked fibrin
derivative is suitably D-dinmer, D2E or any other derivative of a high

mol ecul ar wei ght nature as described above. The monocl onal anti body is

pr epar ed aghﬁ%§€W@B@@e%mévpéh@ﬁbmﬁﬁmdhOfﬁurBhevannvmmmnhepmamuhdudmmﬁﬂSﬁr

cross-1link r ve S d. .05 C 2005 resence
of the crogg)op ;. tl gl% ralg(s{}e earslfl\jfa tmﬁ%)fyoglecjl?féélb riphing Ti’ﬁlc tdF frGsEE ¢
aid for pmeﬂhfummh@ﬁ mcothem@rm@anlagem cﬁiab@fomlglvﬁﬁg)%&n@%r plamé ?Vﬁhetéﬂ@t
formation and lysis of fibrin. 5 The i mmuni zed nonocl onal i body of

the present invention is particularly useful for blood clot |nag|ng as

wel | as f oKyt der to Bring i nto. contac

Wit h enzyngg}gr §£%€?0 ﬂgﬁgggéﬁggen capé%wgpg? %l@%ﬁﬁ?ﬁﬁ& thign §ingmpize

par ti allly, moheclohaitantbhor @sgeaitibbay ﬁhﬂhg kpEREM 16 fol tHeLRMnhRniZxal &ﬁl‘%gy bh#
attached to the dei nununi-.zed 10 npnocl onal antibody or to an antib

havi ng spefiPPTHqn §F $¥¥UsH e theaiommnd; thisds dpan isér@guesd fo a host, such as a humaﬂ By

detecting the reporter molecule, blood clots can be visualized. One particularly useful form

(

of reporter molecule is a nuclear tag. Nuclear tags contemplated for use in the present
invention include but not limited to a bifunctional metal ioﬁ chelate. The chelate may be ~
15 attached to the antibody itself or multiple chelates may be attached to the protein via
dendnimers. Particuarly preferred nuclear tags are *™Tc, *F, Cu, “'Ga, %Ga, ""Br, “Ru,
Hm, 21, 2, P and '%*Re. The most preferred nuclear tag is > ™ Tc. Preferably, the host

is a human and, hence, it is necessary for the 3B6 murine monoclonal antibody to be

demmmunized.
(’(\;
Allemative forms of immunoscintigraphy may be obtained using isotopes such as a °®Ga or
"I or other PET isotopes. Such technology may be described as “immuno-PET”. The
technology has advantages over 7 camera scintigraphy and may provide high resolution
images of blood clots especially in areas of the body less amenable to conventional

25  diagnostic means such as lungs or small clots in the calf or pelvis.

Accordingly, the present invention provides a conjugate molecule comprising a
deimmunized immunointeractive molecule such as a deimmunized antibody and one or
both of an imaging tag or a therapeutic agent.

30

Preferred imaging tags are MRI-, ultrasound- and/or CT-type tags such as but not limited




a portion or conjugate thereon and this is then introduced to a host, such
as a human. By .detecting the reporter nol ecule, blood cl Otﬁﬁgﬁf b@
visualized. One particularly useful form of reporter nolectl g Bbucl ear
tag. Nucl ear tags contenplated for use in the present invention include
but not limted to a bifunctional netal ion chelate. The chel ate may be 15
attached to the antibody itself or nultiple chelates may be attached to the
protein via dendrimers. Particuarly pref#tred nuclear tags are 99"Tc, 18F1
64Cu, 67G, 68Ga, 77Br, 97Ru, r 1 1231, 1241, 1311 and 188Re. The nost
preferred nuclear tag is 99mlic. Preferably, the host is a human and,

hence, it its HdeceSEat guf Btrat Wea3BB: Mime, A& mokocrandl] aatipedy to be

dei nmuni zed. 20 Alternative fornms of immnunoscintigraphy may be obtai ned
using i sotopes such as a 68Ga or 1241 or ot her PET isotopes. Such

t echnol ogy " I s_advant a
over y cané?g%gg?ﬁﬁﬁ '&hﬁqggggmhm' rovr g UE %nné%gaggaﬁgxuﬁé 84 455t od
clots espeamdhhyrnﬁmnmeagmmﬁ t he body Iess anenable to conventional 25

di agnostj c means such as lungs or small clots in the calf or pelvis.
Accordimgly, the present invention provides a conjugate nolecul e conprising

a dei mruniglg-g PbLPRE" 8§e'nY ﬁv@?ﬁ (ﬁlcégn e@é{%@s ASnnSIE kI Pegén%,?e oo cgay in

and one or an | |ng ag or uti ¢ agen nt.

i magi ng t agshueman }Mt]léht— sardlmdrth@rbcmdpnmﬂgﬂrmﬂodﬁfﬁngym staﬁlgﬁn%htcmd@ﬁnﬂuhzdmfom
limted V 5 DEC2005 a[tlj '8F 64Cu 67Ga_6sGa 77Br. 97Ru ii Ilrr
1231, 1241 ATurginen PB‘F 3’5@@ Pletmpetacnrdigs Tagmentiterspf Mbclrsswith a
ant i - cl ot t i B AYeRcTcu P UISHED ALiAI RSNt s
“Anot her aspg%% of thgupresenf ?n&ent?gnqggﬁﬁetﬁ$gfgggg.%gﬁgﬁg ﬁﬁ éﬁécqeng
“a bl oodl&| ctrcitkatorp Sjmmamnpah@remfo)ecgag daldmahad 10 oapiries ndeduMd-fadtd ek 1©
said patie d ize f . mur ne nonocl onal anti body 3B6 or an
anti gen- bi ﬁé‘?‘ﬁ‘é{ Wm %ﬁé DOLYARR&® Wi th a reporter mol ecul e al | owing
di ssem nati on of the | abel ed anti body throughout the

i,

Preferably, the reporter molecule is a nuclear tag.

15 Preferably, the nuclear tag is “™Tc, *F, %*Cu, Ga, ®Ga, "Br, Ry, "In, 21, %1, ¥4

and '"*Re.
Preferably, the nuclear tag is *™Tec.

20 The present invention further contemplates the use of a deimmunized murine monoclonal

£

antibody specific for D-dimer or other cross-linked fibrin derivatives in the manufacture of

clot imaging agent.

Preferably, the murine monoclonal antibody is 3B6 or a homologue thereof.
25

Preferably, the clot imaging tag is for use in hurnans.

The same antibody may also carry multiple tages such as multiple anti-coagulant agents
and/or reporter molecules. Alternatively, or in addition, multiple anti-antibodies may be

30 administered each carrying a different tag.




10 circul atory system and then subjecting said patient to reporter

nol ecul e-detection neans to identify the |ocation of the Q?‘EMZ@ a
clot. Preferably, the reporter nolecule is a nuclear tag. ﬂ ly,

the nuclear tag is 99nifc, |8F, 64Cu, 67Ga, 68Ga, 77Br, 97Ru, 111hl, 1231,
1241, 1311 and "sRe. Preferably, the nuclear tag is 99nlc. 20 The present

i nvention further contenplates the use of a dei nmmuni zed nuri ne nonocl onal
anti body specific for D-dimer or other edbss-linked fibrin derivatives in

t he manufacture of clot inmaging agent. Preferably, the murine nonocl onal
antibody is 3B6 or a honol ogue thereof. 25 Preferably, the clot imging tag

i's for useTh® phssERNSiot TR SANBNABLAPILY BB SPorfkab! ?(n %@gﬂtﬁmt YRSHBHELh

as multiple anti-coagul ant agents -and/or reporter nolecu

Al t er nat i vehagingpratecadsiddnt ench padtedoplie plnti waxginpeditess hay nbelinBed to CT,
adm ni sterWac%carr ing a different tag. 0 5 DEC 2005 -45 The present
clot targetthg AMTTBBYY may be used al one or in combination with ot her

i mgi ng protocols. One such protocol is planar imaging such as but not
limted to CI, MR or ultrasound. 5 Accordingly, another aspect of the
pr esent i npsearidmglc enoidep kmeeisofdheptehod ifontidetautiipiptes a kibod fof ddtedtimgan

h ti t id t hod [ i Si. i nt duci. i.nt id. ti t
dei mmuni zeB PR PR RN Sibmehq GYEirise TBFolus g b Pk
fragment t&greafizddRehedr Widihe anbRRAE intiBIaGCHEE oftlh MiREL BB BkieAD

of the |abeled antibody throughout the circulatory system and then
subj ect i ngthgaiod Igwtsdemitht o refosisamal¢ade albeyirgglissthitwhesfatheylabelbd aptiaody

i mgi ng i s, MRl .or scanni ng. .U trasound, may al so be used in the imaging
process.  ALQIRRLT SRR bl T et Sudfp el Bhblendt Lot oo
‘a’met hqd for detecting a 15 blood clot in a human patient, said nmethod

conprising introducing into said patient a
Preferably, the planar imaging is or CT scanning. Ultrasound may also be used in the

Hmaging process.

Accordingly, another aspect of the present invention contemplates a method for detecting a
15 blood clot in a human patient, said method comprising introducing into said patient a
deimmunized form of murine monoclonal antibody 3B6 or an antigen-binding fragment
thereof labeled with a reporter molecule allowing dissemination of the labeled antibody
throughout the circulatory system and then subjecting said patient to a computer assisted

tomographic nuclear medicine scan to visualize the clot.
Preferably, the reporter molecule is a nuclear tag.

Preferably, the nuclear tag is **™Tc, '*F, %Cuy, Ga, ®Ga, 7'Br, 'Ry, "'In, P, ¥, B
and '*®Re.

25

Preferably, the nuclear tag is *™Tc.

The clot imaging agents of the present invention are aiso useful as therapeutic agents. In
particular, the clot targeting agents are fused, bound or otherwise associated with a clot

30  dissolution or clot growth prevention agent such as an anticoagulant molecule.




dei nununi zed form of nurine nonocl onal antibody 3B6 or aﬂ ant i gen- bi ndi ng
fragnment thereof |abeled with a reporter nolecule allo ﬁ%ﬁﬁ@sgﬂmination
of the | abel ed anti body throughout the circulatory system and then

subj ecting said patient to a conputer assisted tonographic nuclear

medi cine scan to visualize the clot. 20 Preferably, the reporter nol ecule
is a nuclear tag. Preferably, the nuclear tag is 99mic, 18F, 64Cu, 67Ga,
68Ga, 77Br, 97Ru, "'In, 1231, 1241, 131l -46fd 788Re. 25 Preferably, the
nuclear tag is 99nlc. The clot imagi ng agents of the present invention are
al so useful as therapeutic agents. In particular, the clot targeting :

agents are Ausedlnglyounsther aspediof MheSfeans afieat s cc‘!ﬂt&HFﬁtéél Dhetd@ & ﬁgﬁg&%@n

or clot growth prevention agent such as an anticoagul ant nolecule.
2005 -46 ACEOripRgrien anotdervahsqfeet blsdt hlot pmesehtmiany eaili artlaanteempriaies

thod fop facititati he dissql uti f a bl | ot |

b sai ¢CmERisEEd sAR b SLRF AlsShfin gt ¢ S bt tan e oV amount

di ssol ut i oofarvatiaat ngiewtderpE@RAbL Al 868) M_@mﬁg@?é&?cﬂ A DA g%vea Ds
Yy r

mur i ne-gﬁri ved nonocl onal anti bogy havi ng specificCi 0 uman- derive
di eter ahd DRerndr st (crosrdmbed Hitirm derivatives vl aowtreworivitgaetli itirinoget hor

fibrinogen - AELbr e dation products inclusiv f fragnents D and
E wherein sfg{né) Oté!é}?idaegfa%{r}r%]?ipgé&g ¥ 1 E%Wrﬁ)ﬁg%agﬁ%ﬁmsa F‘B‘gdpg Whera 5aid yanaey v
non- i NMunogewine-ddaiedhuwmacloshenaiibodaiid maashanal ﬁ-')hi'nl?lﬂ{% i

conprises a clat dissolution or cl ot@gr owtuh p_rle%r?toi on age telfu ugslgg{ hl:l)lé)rtlflrrlld
or ot herw S¥SEE oG BRepackurbeptibady utheamontpsisengpaot dkolutien predentgrowth

i nvention i inF: t h e. of ari ant i ne- derived nonocl onal
-ant i body ha%?%g{lggtggﬁtifgﬁdﬁ?%@ rg)rtr}ée%YVYéaﬁs%oéz t%gﬁe}éﬁ" and ot her
(.cr oss-|lthked fibrin derivatives and non-reactivity with fibrinogen or
fibrinogen ,}?%%S ation products inclusive of fragnents D and E wherein
sai d variant® ivE-agesst i dthrgheerbaiention indireetay th she wiss todrit varidry murine-

non- i NMMUNOGRAL &I inﬁbrﬁ)cmﬁna%ys ﬁﬁﬂn@@&;%gggp{y T thrﬁglran—deﬁved D-dimer and other
cross-linked fibrin derivatives and non-reactivity with fibrinogen or fibnnogen degradation

products inclusive of fragments D and E wherein said variant murine—derived monoclonal

15 antibody is substantially non-immunogenic in a human and said antibody further
comprising a clot dissolution or clot growth prevention agent fused, bound or otherwise

attached thereto in the manufacture of a medicament for the dissolution of a blot clot in a

human,

Q\ 20 In an alternative embodiment, muliiple deimmunized antibodies may be used. In one
cxample, a deimmunized 3B6 antibody is administered alone and then deimmunized anti-
immunglobulin antibodies each carrying an agent such as a diagnostic or therapeutic agent

which will target a clot-3BG complex. Yet another alternative is to engineer antibodies

with multiple (e.g. bi-) specificities. In this case, one specificity may be to the clot and

25  another to the site of the clot (e.g. to a cell receptor). This may also be accomplished using

miultiple antibodies.

The present invention further contemplates compositions comprising the clot targeting

agents of the present invention and one or more pharmaceutically acceptable carriers

30  and/or diluents.




conprising a clot dissolution or clot growth prevention agent fused, bound
or otherwise attached thereto in the manufacture of a nedjcanent for the
di ssolution of a blot clot in a human. 20 In an alternatille BddMneent,
mul ti pl e dei muni zed anti bodi es may be used. In one exanple, a

dei nmmuni zed 3B6 anti body is adm ni stered al one and then dei nmuni zed anti -
i nm ungl obul i n anti bodi es each carrying an agent ‘such as a di agnostic or

t herapeutic agent which will target a cipt-3B6 conplex. Yet another
alternative is to engineer antibodies wth nmultiple (e.g. bi-)
specificities In this case, one specificity may be to the clot and 25

anot her tor S']Ei&ug,uﬁlt Fe ¢lopt !:(lgofgli éect%,lg%lsé 1nc?uafp§tgnl)a TR h% SR Dbe

acconpllsh € "an F 8sent 1 nventiron rur
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present invention and one or nore pharnaceutlcalfy acceptable carriers. 30

and/ or di |agesngsr, m@m:szor Athey cpmepquRds waceeletwes Wiselndaalifatea Bieerainlabeling
i nj ectabl e_use

i nile eous ,sol uti.ons l.ized
forms of drbrood) TBIC R ufls BeRoHER TRy et Rt S3aRE M e
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radi ol abeling process. |t nust be stabl e under the condi ti ons of

manuf act ur'BheagraTist wa*gfeaaﬁb/enm@t dibiion pediyey (RsRprRgeg. 8t cxaierleomtian ‘W@ﬁﬂ%g
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(for exanplig,), gliMBRr@lxtufRs @mémdg&egembieamb Hhawrdbe@muy@t}hydnemmﬁmmbd
and the Ilke) suitable m xtures thereof and vegetable oils. The proper
A4 uidity cinckempig by Hiansg, of spperiackanip Tde mByvenHenuskhsfacaop f FagroarEaRISITEhe

Q\pr evemibo ?a _E t 811?}%} éoggn{q {:.Qéjr ﬁrﬂaggﬁallgnﬁ%nbﬁm%ploggmts a}%?uéxa?ﬁ'ple

varl ous an unga

chl or obut apswhbenp,héiﬂoiobumbblpmeﬁ@ll, dorbida¢idpttosedrosih dnt Hie likkeln ﬂrnnymayes it
cases, it wll be_ preferable to include isqtonic agents, for{ﬁ A
sugars or Y8HPE rﬁréf?Ff&l? de nclpde igieple 28pisr }Qﬁrl BHIYT 6’t $REA[ S PR SPHBITe Chloride.

CONposi tI &gedassﬁ%g!@fm@f?@e&abﬂz oi%iBnd Emmebroﬁge ang%;%% RE iggrNt s

del aying a I on exanpl’e i um nonost ear a
composnmns of agents delaying absorp‘uon, for example, aluminium monostearate and

15 gelatin.

Sterile injectable solutions are prepared by incorporating the active compounds in the
required amount in the appropriate solvent with the active ingredient and optionaily other
active ingredients as required, followed by filtered sterilization or other appropriate méans

C Y 20 of stenilization.

Pharmaceutically acceptable carriers and/or diluents include any and all solvents,
dispersion media, coatings, anti-bacterial and anti-fungal agents, isotonic and absorption
delaying agents and the like. The use of such media and agents for pharmaceutical active
25  substances 1s well known i the art and except insofar as any conventional media or agent
is incompatible with the active ingredient, their use in the therapeutic compositions is
contemplated. Supplementary active ingredients can also be incorporated into the

compositions.

30 The clot targeting agents of the present invention are useful for the diagnosis and/or

treatment of thrombin-associated conditions such as DVT, PE and DIC.




15 gelatin. Sterile injectable solutions are prepared by |£9@Lporat|ng t he
active conpounds in the required anount in the approprigvé“$élgaﬁt W th
the active ingredient and optionally other active ingredients as required,
followed by filtered sterilization or other appropriate neans 20 of
sterilization. Pham aceutically acceptable carriers and/or diluents include
any and all solvents, dispersion nedia, coatings, anti-bacterial and
anti-fungal.. agents, isotonic and absorptd-on del aying agents and the

| i ke. The use of such nedia and agents for pharmaceutical active 25
substances is well known in the art and except insofar as any conventi onal
media or agent is inconpatible with the active ingredient, their use in
the therapeutic conpositions is contenplated. Supplenentary active

i ngr edi ent sY&amotiies esiizst bﬁdmmrw@tf eaiventipn cohempbdepa siathethfor Bertinigen stgect

t ti f th . 0. L ful. f th i
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contenplates '‘a nethod for treating a subject wth cancer associated with
fibrin. 3 n conibdnatiens direelnBuclaseiopedinekide dut fre nbt Hinved t@pl '}, opleiundy, heniysed

to deliver t qt oxi c n as,an is that em 3 or

or 5 conbi At GG By EHT | s Sb R At LaED Batoctes Rod 1 fnePeRhgRe 8"
1311, yttrififmhShcapfu@Abdifima86, rhenium 188, lutetium 117 and copper-67.
Fibrin associated with a cancer includes a fibrin encapsulated tunor. The
dei nr nuni zed i nmunoi nteracti ve nol ecul es of the present invention are,

heref or e, f 1ot d
cagents or. (B SRR G BiedsRbe JuPei e BERD. redteyrPluiap 86, ficHorre

“proper ti®s.cafh@gs égi mmmtmﬁdmmms Bt elof@isk¥®ingMeBGWradr Ay bGP HasHave
invention are also useful for determning the kinetics of clot

di ssol ut i orsetil s diagaestisn Qindl?l@Ia})@ﬁt@ap’p@%@ﬂameﬁ@néeml@milm oimmlpetdractive
avai | abl e, ents r u
adm ni ster eabﬁg’ge#ﬁgﬁgr entt Ilnr\ll\e/rén(g‘ glg @EZ‘?I gtg}c/rP%E) lﬁ})eyk %ms of clot
fol | ow ng ndiseohitivht idigigaxanpieier dxsappearance. One this information is ava1lable, clot
dissolving or imaging agents can very quickly be administered.
15

The present invention is further described by the following non-limiting Examples.




5 DEC 2005 -49 EXAMPLE | Cell fusion. and selection of hybrids Spleens were
renmoved aseptically from 2 immunized mce killed by cervical dislocation 5
three days after an injection of D-dimer. Previously, t hd) ﬁ@ﬂf@ﬂﬁbeen

i mmuni zed with three injections of fibrin |ysate digested with proteolytic
enzynmes thronbin and plasmn as reported in the aforenenti oned G aeff and
Hal ter reference. Two spleens were placed in a 60 rimPetri dish (Fal con,
3001, Oxnard, Calif.) containing 5 m conplete nedium (85% RPMJ 1640, 15%
wv fetal calf serum 100 I. U /m penicillin, 100 g/m streptomycin and 10
2 X 10-3 Mglutam ne; G bco, Gand Island, N Y.). A cell suspension was
prepared by decapsulating the spl eer T 18 gauge needles attached to
3 nil disposable syringes wth the last cmof the tip bent through an

angl e of 60. The cell suspensCanfisns: dditselecisPpof bykdid nto a 10 nml syringe
fitted wth a 22 gauge needle and ejected with noderate pressure. This
operation was perforned twice before filtering the cells into a Fal con 2001

15 tube th t: ol ve |
ol urps andoBeR SererRgoRER gt L) B35 2 R FRuCae BIEETR (RridgRKoER
at roonpt erpes 8iyur #fter anahjeotion sfrm HielﬁercPwvhﬁls]@fndlermumr lankebéanaigrentised evith

settle before transferring the cell suspension to a fresh Falcon 2001
tube. The H&PY ¥IsrEpas %%ﬁlww %x&@fédh%ﬁsteéam@ Peobytf eSS Airopbghinpplasmin as

femper at Ur & A0 eSS RBAN URRIBRANAA LERRLL My ERL SR ildish 4 ©

a fresh tu and spun at |ve mnutes to give secon
pel | et and6d lmam tRetri ﬁshl(éhhoweﬂé)lp@ahmd Califl) cmﬂmspgrﬁjaﬂ dompfetertncionpl (86 %

di h | b d I 1s he d dth
Viabil J BeRPhiva Dy artee! SHESTipar br e SeaeHbn. ECpEE Srenpmyedit oo
%7106 h%%@%vgfu@alﬁh@c@%eoncﬁgﬂﬁmrﬁ E\am% 399%u§ﬂéﬁ§%n \)Ghsaprteﬁﬁﬁh by

vqurreof 25 5 m mpl et'e medi um The NS’1 nyeloma cel'ls to be used
fusi on, wedecapsighnp dreceplechywitle dtx il 8 wgagd neradafts BROG or 3 15 dEpnstlels sanngcmm

tenperature.an djusted o 5 x 106 viable cel Ji.in conplete nmediu
Twonty 11 v GEqeHET SS4RE 180°%! Toasthit BV torTae el ctRB A dpen
350G for 5,5530dm 1M %Sl ) rs%Hgé ﬁﬁ@&ﬁﬁﬂﬁﬁ QZ gﬁﬁﬁe $EBAE NAatoR S it fRAERE

t he remai ni ng medi um was carefully renoved a Pasteur "pipette and 2 nil
of a 42% wpbwsswEutlhiewpefatipn mastpleybenel twice before filtering the cells into a Falcon 2001

15 tube through a fine mesh stainless steel screen to remove larger cell clumps and debris.

The cell suspension was allowed to stand for 5 minutes at room temperature to allow

smaller clumps and membrane fragments to settle before transferring the cell suspension to

a fresh Falcon 2001 tube. The cells were centrifuged at 350G for 5 minutes at room

(\ 20 temperature and the supérnatant was decanted from the first cell pellet to a fresh tube and
spun at 700G for five minutes to give a second cell pellet and the two pellets were pooled

and resuspended in 5 m! complete medium. The spleen white blood cells (SWBC) were

then counted and their viability estimated by Turks and Trypan blue stains, respectively,

and 100 x 10° viable SWBC were placed in separate Falcon 2001 tubes in a total volurﬁe of

"~ 25 5 ml complete medium. The NS-1 myeloma cells to be used for fusion, were washed once

by centrifugation at 380G for 15 minutes at room temperature and adjusted to 5 x 10°

viable cells/ml in complete medium.

Twenty-five x 10° NS-1 and 100 x 10° immune SWBC were mixed and spun at 350G for 5
30 minutes at room fernperature. The supematant was decanted, the remaining medmum was

carefully removed with a Pasteur pipette and 2 ml of a 42% w/v solution of polyethylene




O5DEC 2n,95 -50 glycol (PEG MAM540) (Baker Chemical Co., New Jersey). In
RPM 1640 containing 15%v/v dinethyl sulfoxide (DVSO at 37C was added
with a 5 m glass disposable pipette (Corning G ass, Conmi ﬂg} E‘N??)g@gd t he
cells were resuspended with the sane 5 m pipette for 30 seconds wth the
aid of an electric pipetter (Pipet-aid Drummond Scientific 5 Co., Broomall
PA). The PEG cell suspension was allowed to stand for a further 30 seconds
at roomtenperature before adding 5 ml cefifplete nmedium dropwi se, with a
Pasteur pipette, over a period of 90 seconds with constant flicking of the
t ube, suffi cient to ensure conplete mxing wth the viscous PEG sol uti on.

f h a W '
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i nversion and the cell suspen5|on was al to 10
seconds at IBom/veahpeihal sndotide dPa1S@nelr B?‘iigataismnidaﬂ BIR0G 3§ anl §]ass‘r‘dl‘spb%lat

roomt enper Thes t ant decant and the cell pellet was
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i ng. o Thi BT 03D AP YR i IS0 SO ReD(ISAHE TRbleiid S Geitipe

cel l sus@en@ooeramaﬁdBéd flhe eRIEG-osB | 3uspﬁnszbnlﬁla§:afttoared2ﬂ> viahd fpt at dsther 30

(Costar 3524, norid Mass tainin X, 106 normal BALB/c .nouse
SWBC as f eetf&Piefy ¥ t?mﬂ?rla“%%%ﬁﬁ’é? é‘gi‘ir‘@gi érﬁﬂcﬁﬁ‘ﬁlﬁ ot mpdpgmodgpwise, with a

Hypoxant hi npastduSiptiEak, ok )ﬁ i 5
Thymi di ne (S?Séma and 4 x 10- O OMQQ‘?E N@Eg%{lﬂggoﬁgﬂﬁgm*lr% & tge eXsificient to

her ei naf t erBMQfmmderonasnﬂ“fﬁhhstho mSpmstléEG saﬁltfbheAlﬁmmsr 6nnlp¢can;ﬂstevmecé1um

then placed_in.a h rr}’ d@% 5% d? % air .at m)(? phere. at 37C. The fel lﬁﬁ

(were first Yeu"Btnér 48 ‘%md?e LAY SIS and i crhshensasian susy allqy ¢d, to
ni hof r asky HAT ﬂ}'#lliekl ms0 Geeida!ak YoorR meraﬁéfatLQe b@fo?e %m%éaﬂ‘énrﬁ%@'sm Y@Ss

renoved for the screening assay fromeach well show ng hybridona growt

and 0.5 ni mpBges HATORESRATA e ST epipaTetint maﬂdn@@rted)anctﬂhe stlpotigesas gcmiw h

wel l's were 0 enance t he 25 basi cree assa
The chosen %E‘?ﬁsgn%rlél aNPQ\A%%“PPX givbmf §Eént IPu ﬁéyp? %‘ ﬁﬁqﬁﬁlp‘pet er;
origi nal wekiltrefrde vk lvas ﬁal@@rﬂn@ﬁf&bﬁé@l& up Rl Eell Blu sf {ﬁﬂi% Erﬁﬂﬁf(esrté}ﬁﬁr [(BeBco
fresh well ZV\eII;{of a 24 well Costar plate (2 plate The wel'l's were

checked dai Piesadec-eXehtnt NDo0&5satehdhe edll pespensipnurashadder toofach heeld of 4
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mouse SWBC as feeder cells in 1 ml complete medium containing 10™ M Hypoxanthine
(Sigma), 4 x 107 M Aminopterin (Sigma), 1.6 x 10° M Thymidine (Sigma) and 4 x 10° M

2-Mercaptoethanol (HAT medium), hereinafter referred to as 1° fusion plates.

Q\ 20  The 1° fusion plates were then placed in a humidified 5% CO, 95% air atmosphere at
- 37°C. The cells were first fed either on days 5 or 7 and thereafter when necessary, with 0.5
ml fresh HAT medium. Generally, on day 10, 0.5 mi of the medium was removed for the

screening assay from each well showing hybridoma growth and 0.5 m! fresh HAT medium

was replaced. A number of the strongest growth wells were chosen for maintenance on the

25 basis of the screening assay. The chosen wells were allowed to grow to confluency in the

original original well (1° well), then each was split in half and transferred to a fresh well

(2° well) of a 24 well Costar plate (2° plate). The wells were checked daily and expanded

to a second, third or fourth well of the 2° Costar plate when necessary. From days 14-28,

cells were fed with HT medium. When there was strong growth in at Jeast two wells of the

30 2°plate, supernatant from one well of each clonotype was chosen for rescreening and a

number of specific antibody producing clonotypes were chosen from the results of the




30 2 plate, supernatant fromone wel| of each clonotype was chosen for
rescreeni-ng and a nunber of specific antibody producing q$ggﬁ£ﬁpl@ wer e
chosen fromthe results of the V 5 DEC 2005 -51 second sc gf 5say to
produce nonocl onal antibody secreting cell lines by limting dilution.
EXAMPLE 2 5 C oning of hybridomas One 2 well of each chosen clonotype was
resuspended and the nunber of viable cells per well was estimted by
Trypan bl ue exclusion. |mediately beforélplating each clonotype, the

rel evant series of dilutions were made in HT mediumor conplete nmedium (if
the cells 10 were ol der than 28 days post fusion) to give a frequency of
0.5 cel | s/@c@%l pirkeniiffiassayoloupredustasohbeonaddedodd tsberatidg icdmKingt eppenithg
each wel | %Lla 96 well flat bottoned tissue culture plate (Fl ow

Labor at or i 89K ssi ssauga, Ontario, Canada) (LD plate) containing 1 x 105
nor mal nouse spleen feeder cells in 0.1 m HT or conplete nedium the LD
plates were then placed in a 37C hum dified 5% CQOZ, 95% air atnosphere and
screened for clonal 15 growmh 7-10 dEXAM®PIE 2 From each positive growth
well, 0,1 m supernatant was renoved for screening and these wells were
fed for>the first time with 0.1- 0OCHiRg offplsidogiiipl ete medium On the
basis of the LD screening assay, a mninmmof two of the "better" specific
ant i body- producing clones were finally selected for expansion to nass

cul ture. 20nARY eelatficwel yhoseh cidnowygs wiesiaegeddedahiiahanambar gvissieuslls pér

Mab, fenale-'ALB/c.nicg were gjven an jntraperitoneal injection of 0, 5
nil 2, 5, WeIlWesestimgle P@tmb‘éh{‘l&f’é&%‘ﬁ@“( Prmstigidy befi&r@pia@ﬁgeﬁ@w@amype,

Corp., M |uaukeeant WrsansH dutidds a@yé?lﬁgé ggﬂ*rqnéd}&ni jc%ﬁ%édé&? n@diﬁﬁif%ﬁ%gells

Vi abl e hybridoma cells and ascites wer e col l'ect rom
12- 14 daysweatktodder thay 2R tdapost fiushe) ceklve.a Thmeasebf DS delleiodswas THiawbihired

b trif i d25 Db j pitat] ith 45% i
ol phat e ot S B ER TERRERRBE Consel RGP Rk e B aned s engue
(PBS) contgthei ('IF%\g-L(h%%{?a‘i&‘i'ésy'M@ﬁ%ﬁ%ga,%%'@?@anﬁ@?C{@[ﬁﬂﬂte)%itﬁﬁﬂé 1 x 10°

screeni ng assaY 3 _ _
: normal mouse spleen feeder cells in 0.1 ml HT or complete medium. the LD plates were

PamneN

then placed in a 37°C humidified 5% CO?, 95% air atmosphere and screened for clonal
15 growth 7-10 days later. From each positive growth well, 0.1 ml supematant was removed
for screening and these wells were fed for the first time with 0.1-0.15 mi HT or complete
medium. On the basis of the LD screening assay, a minimum of two of the “better”

specific antibody-producing clones were finally selected for expansion to mass culture.

- 20 Altemnatively, if it was desired to obtain a large amount of Mab, female BALB/c mice were
é. given an intraperitoneal injection of 0, 5 ml 2, 5, 10, 14, tetramethyipentadecane (Pristane,
Aldrich Chemical Corp., Milwaukee, Wisonsin) 14 days prior to the injection of 2 x 10°
viable hybridoma cells and ascites fluids were collected from the mice 12-14 days after
injection of the cells. The ascitic fluid was clarified by centrifugation and MADb recovered
25 Dby precipitation with 45% ammonium sulphate and stored at either 4°C or -70°C in

phosphate buffered saline (PBS) containing 0.01% sodium azide.

EXAMPLE 3
Monoclonal antibody screening assay
30

The wells of a 96 well U bottomed microtest plate (Disposable Products Pty. Ltd.,




The wells of a 96 well U bottoned mcrotest plate (D sposable Products Pty.
Ltd., 0 5 DEC 2005 -52 Adel aide, South Australia) were coated by adding 50
| of either D-dinmer (5 g/m) or Fibrinogen degradation pr cﬁlﬁfﬁ Mp5g/ M in
PBS for one hour at roomtenperature (25C). Excess antigen was renoved by
inverting and tapping the plate and the plate was then washed three tines
with PBS containing 0.05% wv Tween 20 (Sigma Chemcal 5 Corp., St Louis,

M ssouri). Clones secreting MAb to D-di me¥2-or Fibrinogen degradation
products were then detected by adding 50 | of tissue culture supernatant to
each well and incubating for one hour at roomtenperature. Unbound MAb was

removed by AduedsiSHuth aduhRPPvEE @Rtdthe aplial sowasemasiedhae st LRS! Wit h
PBS/ Tween. One hundred | of a. 1/1000 dilution of peroxidase conjugated
rabbi t ant Fibregeni dagndidgh arafigis (DakgpatinsPB3 ofoCopenheigent, rden rampyratyre
PBS/ Tween dded and..allowed to i.ncubate a fuyrther ane our, .at om
{onper at ur L FeCprese aTiae SEan uantBigng wlormdite Atual RadRople Vs
PBS/ Tween ameh #Qbhdd Sfredtinicdal el r3dsbhiaing brmvyﬂiv@@feweéaﬁtor(sg%@c&%a}of

3% solution of hydrogen peroxi de was added to 10 nil of a substrate

sol uti o cémi & AguBo Migdauei)t Chmes seergingVMbib G Dotlinttirree Kibhiyeeo oddgoadagien

(O-tolidine i gm m gal . recrystallized fromdilute HO.) 0.02
ho eora pRrotelt e i ah e 6 by ahtna B0 i s et A o L vep ped
after 10 mifdibesndYor fee BEEH 4t 1OBmMOferPOragihre OUMBMAICM AMMGR refdVSE By aneabioHr
change from blue to yell ow and the absorbance was recorded at 450 rimon a

Titertek mand itaeang and tempe Fauwpehsdtthrde dimesowith PESEEweer. i Qi kundsel phof a

sequences The i i pr .ed in .RPM 1640 .medi ym
ot ement sdon0Feg Beo RER PRRERSY B GRP AR iR Rt T B kPpats
107 hybrd darepenides, D¥himand iNCESToRNAWR S dREERAd @totwsll RG ii@WeteSE further one

transcri ptase and nouse K constant region and nouse Ich const ant region
priners. THOUF 2} $porgt g PBRAS hagree g pgaie dnysrtadcomed) siapedathres tineasy wih
nouse Sign py 4 S : - or. VK) 4T o
anpl i fied ﬁﬁﬁ%%eg?éﬁsef@ﬁ?ﬁff%&%%‘tﬁé AP5eE AthekiaRdl Sk te WSSl pf"f sy
(Pronega) . stheioWhfandrogdt pdroxids vahtaidaédo Weng! sf & eabarhid eslutins ebhaimghg the

expected sizg By oo 3N In"Sr Potidine dihydrochloride (0-tolidine, Sigma Chemical Co,
15 recrystallized from dilute HCI) 0.025 mM EDTA pH 4.5) was added to each well. The

colour reaction was stopped after 10 minutes by the addition of 50 ul of 3M HCI which

caused a colour change from blue to yellow and the absorbance was recorded at 450 nm on

a Titertek multiskan.

( ™ 20 : EXAMPLE 4

Hdentification of 3B6 variable region sequences

The murine hybridoma 3B6 was propagated in RPMI 1640 medium supplemented with
15% wiv fetal calf serum. Total RNA was prepared from 107 hybridoma cells. Vi and v¥
25 cDNA was prepared using reverse transcriptase and mouse x constant region and mouse
IgG constant region primers. The first strand ¢cDNAs were amplified by PCR using a
variety of mouse signal sequence primers (6 sets for Vi and 7 sets for V). The amplified
DNAs were gel-purified and cloned into the vector pGem® T Easy (Promega). The Vy and
Vi clones obtained were screened for inserts of the expected size by PCR and the DNA

30 sequence of selected clones determined by the dideoxy chain termination method.




30 sequence of selected clones determ ned by the dideoxy chain term nation
met hod. 0 5 DEC 2005 -53 Productive VH and VK genes were igentified by
sequence anal ysis. The |location of the conplenentarity ge éﬁﬁi@ﬂﬂp regi ons
(CDRs) was determned with reference to other antibody sequences (43). The
3B6 VH can be assigned to nouse heavy chains sub-group I|A The 3B6 VK can
be assigned to nmouse K chains sub-group I. 5 EXAMPLE 5 Anal ysis of 3B6
variable (i) region sequences with potential T cell epitopes 3B6 VH and VK
sequences were anal yzed for the presence of potential T cell epitopes 10

using procedures described previously (Carr et al., International Patent
Publ i cat i op;d¥actiWOVYBARR Y, 6dencd Rerd eRintided vydenhibddeeshamkiPotRnoltaion o f @hd
epitopes (MHC class 111 binding peptides) were nodified in silico and the

nodi fi ed se¢uplseentaaiyasglioyrndng segasuleDRe} svast detponived ivith Mdereokagss dther

bi ndi ng an eri fy that rther ., class |1 .binding notifs had not, been
gener aced THIPHY SCalTBim i T EE aREnce AP arigidtve ol fns o st o
nodi fied t oA 1FhCIBY O teah e aMilc@ltasifoulst «RhAEE BG-BRIpf to one found in the
human germline. Single, generally conservative, amno acid substitutions
were teSted and substitutions made with due regard to overal |l antibody
structure. A nunber of variant sequew eFugorrpi |l ed for the VH and VK,
each containing different nunbers of iIt ions. 20 EXAMPLE 6 Desi gner

variant 3B6 var iablysis Y BB692HAPE (SEAYENLCRG LW i WiBOMREHiNURE $itopks
potential T cell epitopes The heavy and light (v) regions designed .
according the schene of Exanple 5 were 25 constructed in vitro by the

met hod of I, apnj P ophi nat i on scri bed (Daughert al,., .
Nl o aci o8 ERBA Gy S5O SE5 TRl T R TR RSl G RN b B eommenc
genes Ver eutiag prasdielleattisedl grevisutlag@esksqof IntdigatdraPeRinK PuBGEARS 6.
the required humani zed sequences. Sets of nutagenic priner pairs were

synt hesi zed"O&iterpak dihs pephdesridentiivd asaopatial T cebepitpagsddERE ofass dbpinding
i ncl uded 156199169{ wBRRbEYRH S silico and the modified seguence re-analyzed to ensure loss of
potential MHC class I binding and verify that further MHC class II binding motifs had not

been generated in the surrounding sequence. Altematively, the sequence was modified to

15 convert the MHC class II hinding motif to one found in the human germ line. Single,
generajly conservative, amino acid substitutions were tested and substitutions made with

due regard to overall antibody structure. A number of variant sequences are compiled for

the Vg and Vi, each containing different numbers of substitutions.

. 20 . EXAMPLE 6
Designer variant 3B6 variable (v) regions sequences with reduced numbers

of potential T cell epitopes

The heavy and light (v) regions designed according the scheme of Example 5 were
25 constructed in vitro by the method of overlapping PCR recombination described
(Daugherty ef al., Nucleic Acids Research 19: 2471-2476, 1991). The cloned murine Vy
and Vyx genes were used as templates for fnutagenesis of the framework regions to the
required humanized sequences. Sets of mutagenic primer pairs were synthesized
encompassing the regions to be altered. Adjacent primers included 15 bp of homologous
30 sequence. A first round of PCR using these primers produced 5 to 8 overlapping DNA
fragments encompassing the designed (v) region gene. The vectors Vy-PCR1 and V-




30 sequence. A first round of PCR using these priners produced 5 to 8
over |l apping DNA fragnents enconpassi ng the designed (V) regl on gene The
vectors VH PCRI and VK 0 -54 DEC 2005 PCRI (Olandi et al. ?g@ﬁ]
Acad. Sci. USA 86: 3833-3837, 1989) were used as tenplat es to |nt ce 5
fl anki ng sequence including the | eader signal peptide, |eader intron and
the murine i munogl obulin pronpoter, and 3' fl anking sequence including the
splice site and intron sequences, in an agiitional two overl apping
fragnents. The DNA 5 fragments produced were conbined in a second round of
PCR using outer flanking primers to obtain PCR products of the required
full lengt pr.od oged t o] 19 f
sequence dtef"tcelgtr:lqg)glta?%%[ %Jpoﬁ’gicsvwrﬁe%gg%’eg?e 5%1%{5 3§ é?%df9%@w%gre %{?td %A
sequence alttmphtdsosintndutdné’ dlahking dawerﬁ;equelludelgv\aﬁ le@dﬁ‘rlgi@ieﬂ ﬁe@nbe leader

correct for. eacheéjﬁ%r ed VH and {; The heavy and |ight chain genes were
transferred¥o £ MULBF SEEIEREIPEE Y PRy fd ah i aking iraweads Waleing o

or K const te

266271, - 10815 “hanydifon SRGERRR B ATRGRbu o BhBl BB T s
supra) ver e&ag,wuhtsamoﬂqul vatre sombiriedtin adeeadyoutd eRCRGsingeAue e kinChitieng
the | eader si %nal ti Sét§|@ga]é$ intraon and the nnrine inrrnnoglobulin

pronot er, 533“] EQURe flb iengthy Ffé’eéﬁ)?f:gep@fi’tl@s Afede cipnedrinto
sequences. tﬂr@ vEINVBLE 1S (BXPIESSEQRERD Qet@hﬁi naLSﬁlt ERAOlv MR ANt 3RS contalned

anti bodi es The variant 3B6 heavy and al n expressi on vector
co-tr ansf edhedxpertell Sé@reant altmtlomﬂanahahe @ndreb PreA esetlﬁemer\aas eanﬁlﬂﬁ@i INS@e a

mmu | obul | | df the E
(Col | Lo Dot o BRI aﬁi?x%ﬁ Ay eﬂiﬁgﬂf(e EHENOECIGS BE TDsEyTed (o
Col oni eR) expg %ﬁ?ﬂe@ﬁ?\}} ReclBs gﬂ%te d&f’% ik lI%fco? ® co 91'1’[ feggmgna&

Eagl e’ s Medi um suppl copheno c ac

250 g/ m xatesdrited. (TRmpdsices @n Ex‘btelahvmm«ayam Qb@dylbwglr)amaé eet®ees WolPCRI oS
was neasur %ﬁ%gﬁaygg | SA for human 1gG (48). Cell lines secreting antibody
were sel ect &€h L. /289 SHPTDBBeTA P G templatasetopiniione] S{ dlapking

Prosep(r) - AcqRIRPIRESEESE DR 1hidr siPRRSRY A 1Kader intron and the murine immuno globulin

promoter, and 3 flanking sequence including the splice site and intron sequences.

15
EXAMPLE 7
Expression and purification of variant 3B6 antibodies
The variant 3B6 heavy and light chain expression vectors were co-transfected in different
(’)\ 20 combinations by electroporation into NSO, a non-immunoglobulin producing mouse

myeloma, obtained from the European Collection of Animal Cell Cultures, Porton, UK.
(ECACC No 85110505). Colonies expressing the gpr gene were selected in Duilbecco’s
Modified Eagle’s Medium (DMEM) supplemented with 0.8 ug/ml mycophenolic acid and
250 pg/ml xantline. Production of human antibody by transfected cell clones was measured
25 by ELISA for human 1gG (48). Cell lines secreting antibody were selected and expanded.
Variant 3B6 antibodies were purified using Prosep®-A (Bioprocessing Ltd, Conset, UK.).

EXAMPLE 8

Functional testing of variant 3B6 antibodies
30

Variant antibodies were tested for D-dimer binding using ELISA based assays broadly as




EXAMPLE 8 Functional testing of variant 3B6 antibodies 30 Vari ant

anti bodies were tested for D-di mer binding using ELISA ba@%f assays broadly
as 0 5 PEC 2 5 - 55 described in Exanple 3. Binding specif- gﬁﬁyﬂﬁﬁb
confirmed using the human fibrinogen binding assay. In a preferred

enbodi nent, however, the D-dinmer was used in solution phase. In this
assay, the 3B6 anti bodies were coated on the ELISA plate at 0.5 pg/well, to
capture D-diner in solution. D-dinmer was>applied at 10 pg/ni (500 ng/well)
and doubling 5 dilutions. The revealing anti body was HRPO conj ugat ed nouse
nonocl onal anti-D (D nertest EIA Tag; Agen) and the results were devel oped
by OPD subdescaibed an@xaeptt 3. Badzhgspeciihtydebmavmiized 386e a hbodh dhrabgen
conpared to.the nmurine and chineric 3B6 antibodies_and the previous | ead
dei muni zeBAHE BEaY: D86 Morfored smpaetimare hpwevan dhe Brdmanowes peedrngemlagon A,

4B and 4C. The psgiOfapki 588 0k e&gﬂe%éte‘aro%"ﬁg %qgg\eﬁla{e%@jl@gg’gii ﬂ%

phase Ddiﬁfer I'n the selection of clones and 1s a preferried aspéc
present i oapemtei DdimEXNAMBLEI®. Dhiiavwh evisesppligd visi g eBB6599 make:1l andlieubhies

nonocl onal .anti bod fronlglce and _dei muni zed formfor humans is ,

r epr esent ed EPnE; g'"yd\eerq‘f&a P BRRPEY 12 SERPQ eqtiyeatest Rousei Aoppslenali angD
maj or part t I (o} SN ! j ed
by Vabor | 1 S ALRORLA Tl Reeh] Y okl helontEREL BY GRDSERL pfiE YL
99nirc ( Fi gdb2 nd). ThAdiimirsihizat i3@6 aftibbhires laabedraphr2d (SBE wehnedind zeeheric 3B6

nonocl onal antibody in humans (Figure 3A). Visualization of clots in the
i roul at or §HU3E A, iR PR B Ose! ErEREiIACd Holtmberh o PIVRTIGREVICH Boe eesyby

occurs by R Ay & e ADN9EhPRE! TROLIDOM, G Rl ARkl B&; /2 vl
Concentrat?on of r%d?étlon at ?ﬁe cFot §$te. 55 XANPLE1§%Pb V?gn€§$ﬁga?ng
usi ng 3B6- 8dlid Phase D-dimer in the selection of clones and is a preferred aspect of the present

invention.

EXAMPLE 9
Thromboviewing using 3B6-99mTc
15
The 3B6 monoclonal antibody from mice and deitmmunized form for humans is
represented in Figure 1A and exhibits specificity for fibrin which is a major part of blood
clots (Figure 1B). A clot ifnaging concept is developed by labelling the 3B6 monoclonal
antibody with a nuclear tag, in this case, **™Tc (Figure 2). Administration of the labeled

20 3B6 deimmunized monoclonal antibody in hwmans (Figure 3A). Visualization of clois in

Y

the circulatory system such as blood clots in the anterior thighs (Figure 3B) occurs by

binding of the monoclonal antibody to fibrin resuliing in concentration of radiation at the

clot site.

25 EXAMPLE 10

Thromboviewing using 3B6-"" Te

Pulmonary emboli (0.1-0.5 g) were created in anesthetized dogs by embolization of pre-
formed thrombi made by infusion of thrombin and human fibrinogen through balloon
30 catheters placed in the femoral veins. Purified Fab’ fragments (0.35 mg) of a chimeric

(human/murine) derivative of a fibrin-specific monoclonal antibody were labeled with a 15




Pul monary enboli (0.1-0.5 g) were created in anesthetized dogs by

enbol i zati on of pre- fornmed thronbi nmade by infusion of t rgEEl n %d human
fibrinogen through balloon 30 catheters placed in the fenbr \!;ez ,
Purified Fab' fragnents (0.35 in.-) of a chinmeric (human/ nmurine) '
derivative of a fibrin-specific nonoclonal antibody were |abeled with a 15
0 5 DEC 2085 -56 nCi of 99mlc. One hour after enbolization, the

radi ol abel ed anti body preparati on was i h?@ct ed through a peri pheral

i ntravenous catheter. Eight hours after antibody injection, inmaging scans
were performed tq visualize the enboli. 5 99nilo | abel ed antibody fragnents
cl eared froft ¢ "¢l ¥euPae how witethemboliZaioof trenmdiabrelddorntitolyhpepljagch Svad n

bj ect 1, || enmboli. in the right I mbj ned .. 0.187
) wor e vi PP Blnel D Ornal Plh b e, B e shtiniiodieatno,

one enbol uUsinia@ingRend Werdpe RWBEA kOPRUAINRIBe cllbdf9 9) Wwas visible.
C ot/ bl ood radioacti vi ty ratio was 27:2. A snmall enbolus (0.091 g) was

di scovered in the right ventricle of subject 1. The clot/blood 10
radi oactg Visbry. effects re noted fromeither

i . 45: 1. No ad
antibody’ adn § RopRa Finedy %@gﬁﬂ?ﬁnﬁgr &4 gubl yreufationsy i adsz PhANehaBefed
anti-fibri rpoamsihesy. thaGeBRNt $wb Qllaf\WathoRYn iﬂ%%?‘%”}gﬁ%‘?’%r lggé'gﬁjgﬁl{iﬁ%gﬁa% g.lfg

embol i, even relatively small enboli in the
i mages ar e $evirabisblgndhe stpiblecdnadiorativity sitici wap 3&11i ht srpect 2, ofiembolus in

et e Sy O PR e e B AT

br eat h- hol dinigt @nbelas ¢h.eg1 g}aWa@gis_cbbere@%tﬂ%qagﬁ%ﬁﬁfc%icsdbf%f ?V@H@%Ublood
scontrast dye. The radiation dose is simlar to the dose use or

tventi | atQ oripgiepstidivonaticaties 45Thi Hot edhmed affecisayvesd npited yramdeittiear adtjbetlye
di agnosi s QJ@EESE??@E@%C&@%Q%&W&%T0' ogy 20 available in nost nedical

centres. Those s T4y appreciate that the invention
described herein is susceptible to 25 variations and nodifications other

t han those specifically described. It is to be understood that the

i nventi on ilARISKMesoh| ridielabeledr iaatiifdnin amelibeddi firagmdntns folkiveedi nventimeging
al so incl r-1x p f eat.ures ositigns and co unds
eorred t o timaes bhErBbAP R SRS P IRES 1P heER ey ORe Mok The
col | ect 1¥elimagendreanatdndn@tdquirenbinitail tensin@fo aNdptalOTIRY tORAiGuOEASBE AsA1BPS

or features. : .
Image deep vein thrombi in the same setting. This agent is well tolerated by the subjects.
There is no need for breath-hoiding or cardiac gating. It uses no nephrotoxic intravenous
contrast dye. The radiation dose is similar to the dose used for ventilation/perfusion scans.
This technology may simplify and clarify the diagnosis of PE and DVT, using technology

20 available in most medical centres.

Those skilled in the art will appreciate that the invention described herein is susceptible to

25  wvariations and modifications other than those specifically described. It is to be understood
that the invention includes all such variations and modifications. The invention also
includes all of the steps, féatures, compositions and compounds referred to or indicated in
this specification, individually or collectively, and any and all combinations. of any two or
more of said steps or features.
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0 5 DEC 2005 -61 CLAIMS |. An isolated antibody specific for an epitope on
human D-di ncr which recogni zes cross-linked fibrin but n

wherein said antibody is selected from (i) a dei mmni zedﬁaiﬁﬂgwé?\herel n
one or nore amno acid residues in the variable (v)-domain of said

anti body are nutated to elimnate or reduce peptide fragnents of said
v-domai n associating with MIC class Il nolecules; (ii) a humanized

anti body wherein at |east one conpl enent-@@® deternmining region (CDk) of a
v-domai n of said humani zed antibody is derived fromsaid D-dinmer specific
nonocl onal anti body and the remaining i munogl obulin-derived parts of said

hurmani zed @itandoelya/NBh-6€ Wl Aeed def. USa® 4 e -3gsmn@yoi munogl obul i n and
wherein said humani zed anti body is selected using soluble D diner; and

(iii) a fragment of said antibody of (|) or (ii) which recognlzes Cross-

i nked fi by % o
oneret ' sof (T2 B BRRR gl AR S B PR e

nonocl onal anti body 3B6, or an anti body which conpetitively inhibits 3B6.
3. The isolated antibody of Claiml| or 2 wherein said antibody is derived

from di ffé’ﬂW’é‘BnﬁiOﬁé@l?oﬂs 1679A&684y196R) - chai n and light (L)-chain genes.

4. The isolated anti body of Claim3 wherein said Hchains arc selected from
HvS (3B6DI VHV5; SEQ ID NO,1), Hv6 (3B6D VHv6; SEQ ID NO 2) and Hv7

( SEGDI VHv 7 QuSkeAdr7 (NS, BitentONS. XD, 2005 -62 5. The isol ated anti body of
Claim3 wherein said L-chains are selected from Kvl (3B6DI VKvl; SEQ ID

NO 4), Kv4 (3B6DI VKv; SEQ ID NG 5) and Kv7 (3B6DTVKv7; SEQ ID NO 6). 6.

REREER T G EEEE Rt E
Retter et al., Cancer Res. 54: 2714-2718, 1994.
Reiter e al., J. Biol. Chem. 269: 18327-18331, 1994,
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VHV7NKv1, VHv5/VKv7, VHVGE VKv7, VHV6NKv4, VHv7NKv4, VHv7NK§7)§$}_QIm VHv SNKv 4.
7. The isolated anti body of Claim2 wherein said anti body ¢ 15 280
conbination of |Ii and L chain v-donains conprising am no acid sequence’
encoded by nucleotide sequence selected from SEQ ID NG 7/ SEQ I D NG 10,

SEQ ID NG S/SEQII) NGO 10, SEQID NO9/SEQID NOI O SEQ ID NO 7/ SEQ TD
NO 12, SEQ ID NO8/SEQ ID NG 12, SEQID NO8/SEQID NO I, SEQ ID NO 9/ SEQ
ID NO 11, SEQID NO 9/SEQ ID NO 12 and 880 ID NO 7/ SEQ I D NO. 11 or

conbi nati ons of am no acid sequences encoded by nucl cotidc sequences
having at |least 70%simlarity to one or both am no acid sequences in each
of the abov¥&ebbateaad! plol dmormlicled49-a68 si@§dences capabl e of  hybri di zi ng
to |l ow stringency conditions to one or both nucl eotide sequences or their
conplementary forms in each of the above listed pairs. S. The isol ated

ant i body of weliairisy 21 WWSERIsSAbE. Bt Hady 6@pri se, a combination of H and
L chain v-domains conprising amno acid sequences selected from SEQ ID

NO 1/SEQ ID NO 4, SEQID NO2/SEQ ID NO 4, SEQID NGO 3/SEQ 1D NGO 4, SEQID
NO 1/SlHiQ I.D.NG 6, | D,NO 2/ SEQ | D NO 6, SEQ ID NG 2/SEQ I D NO: 5, SEQ

I D NO 3/ SE@Q ‘Bemdsﬁﬁgé@ ‘N’&%’ES& 118°N0 6 and SEQ ID NO 1/ SEQ 1D NO. 5
or conbi nations of am no acid sequences having at |least 70%simlarity to
one or both ami no acid sequences in each of the above listed pairs. 9. A
nmet hod for detecting a blood clot in a human patient, said nmethod
conprising introducing into said patient an anti body specific for an

epi tope on human D- di mer which recogni zes crone-|linked fibrin but not
fibrinogen wherein said antibody is O 5 DEC 2005 -63 selected from (i) a

(’dei mmuni zcd anti body wherein one or nore amno acid residues in the
vidomai n of said antibody are nutated to elimnate or reduce peptide
fragnments of said v-donain associating with MHC class 11 nolecules; (ii) a
humani zed anti body wherein at | east one CDR of a v-domain of said
humani zed anti body is derived fromsaid D-dieter specific nonocl onal
ant i body and




t he remai ni ng i mmunogl obul i n-derived parts of said humani ze [
nol ecul e are derived froma human i nmunogl obul i n and mhere?g%@s]%?gomﬁ
humani zed anti body is selected wusing soluble D-dincr; and (iii) a fragnment
of said antibody of (i) or (ii) which recognizes cross- |linked fibrin but
not fibrinogen: and wherein said antibody is |labeled with a reporter

nmol ecul e and wherein said | abeled antibody is allowed to disseninate

t hroughout the circulatory systemand wherein the patient is subjected to
a planar or conputer assisted tonographic nucl ear nedicine scan to
visualize the clot. 10. The method of -@laim 9 wherein said D-di mer specific
epitope is defined by C ? the binding of nmurino nonoclonal antibody 3136,
or an anti beg?( Wy ch conpetitively inhibits 3136. 11. The nethod of Claim
9 or 10 whe Said antibody is derived from different conbinations of

H chain and L-chain genes. 12.- The nethod of CaimIl1l wherein said H chains
arc selected frgm va (3B6DI VHVS; SEQ ID NG, |). HvG (3B6DI VHv6; SEQ I D
NO 2) and Hv7 (3BGDI VRv#latcdserybpdy RpE3)ic B BnDECORNO5 hubihn 13.didfdiewniek hod of
C ai m 11 whet@hizesabd- ke fi om: Kyl .. (3B60OTVKv1l:; SEQ I D
NO. 4), Kv4 (3B61DI VKv; SF.Q | Dual\ig5)§ﬁ%‘%g’g‘%¥'%§%3é§{?ﬂi’\?§¥ 1S S@E@‘ﬁf’ﬂo G. 14.
The nmethod of Claim 12 or- 14 wherein said anti body conprises a conbination
of H-chains and L-ch@j ns s@igsliaded 4 VEVGE VKvl . . VHv7/ VKvI ,
VHVS/ VKV7, VHv6/ VKy7, VEv6/ VKy4, VH\fg?a \%\%@%?%%?\/E\\érf Uhge soiverdmys. 15.
The net hod 'Bf""CH*41RiE 18)- et Ph said ibekibady iatsomytated itp relisgsataor axdbicngdption of  H

~and L chai rragmeneei s ©osmdin Sdsasht@ g Mgh ) ncoded by nucleotide
sequence selected fromSEQ ID NO 7/SEQ I D %ﬁg%%@:&%e%D NG 8/ SEQ I D NG 10,

(SI_EQID NQ9/SEQID'N910, SEQ ID NO: 7/ SEQ I D NO: 12, SEQ ID NO 8/ SEQ I D
N (i) a hummized antibody wherein at least ‘one complementary
dctcrmining region (CDR) of a v-domain of said humanized antibody is derived from said
D-dimer specific monoclonal antibody and the remaining immunoglobulin-derived p?ma of
said humanized antibody molecule are derived from u human immunoglobulin and whercin

anid humanized anlibody is selected using soluble D-dimer; and

, (iii) a fragment of said antibody of (i) or (i) which FECOENIZES CroSS-
linked fibrin but not {ibrinogen, - ‘

2. The isolated untibody of Claim 1 wherein said D-dimer specific epitope it
delined by the binding of murine monoclonal antibody 3B6. or mn antibody which
competitively inhibits 3B6, ' ' 7

0
k) The isolated antibody of Claim 1 or 2 wherein said ant-ibudy.' is derived from
diffcrent combinations of heavy (H)-chain and light (L)-chain genes.

| 4. The isolated antibody of Claim 3 whercin said H-chains are sclected from
HvS (3BODIVHvS; SEQ ID NO:1), Hv6 (3B6DIVHvG; SEQ ID NO:2) and Hv7
(3B6DIVHVT; SEQ 1N NO:3).




NO: 12, SEQ I DNO: 8/ SEQ 1D NO 11, SEQ ID NO 9/SEQ I D NO 11, SEQ | D NO: 9/ SEQ

| D NO 12 and SEQ ID NO; 7/SEQ ID NO, | | or conbinations of am Bﬁcﬁ@ﬂﬂﬁ
sequences encoded by nucl eoti de sequences having at least 70%simlarity
to one or both amno acid sequences in each of the above listed pairs or
nucl eoti de sequences capable of hybridizing to |ow stringency conditions
to one or both nucl eotide sequences or their conplenentary fornms in each
of the above listed pairs. 16. The nmethod of C aim 10 wherein said anti body
conprises a conbination of H and L chain v-domains conprising am no acid
"sequences selected fromSEQ ID NO 1/ SB®-1D NO 4, SEQ ID NO: 21 SEQ | D NO: 4,
SEQ ID NO:3/SEQ ID NO.4, SEQID NOIISEQ ID NG 6, SEQ ID NO 2/ SEQ I D NC 6,
SFQ ID NO: 2/ SEQ ID NO:5, SEQ ID NO 3/SEQ 1D NO;5, SEQ ID NO 3/SEQ I D NO 6
and SEQ | D NO, 15SEQ T2 iNDBd omtibodpBhTMah izomsereth <&l Nehadtkiade SAQUANGESS havi ng

| 0 t.h d h of th
above 11 st o Ve SRe° TG, KOG DA Bier wiG UGS sy ReTot

imaging is (WDT\JXWaS'EQGINCs&)anm ng. ultrasound or nucl ear medi ci ne scan
i ncludi ng gamma scintigraphy or PET. 0 5 DEC 2005 -65- 19. The net hod of
Claim9 wherein said reporter nolecule is a nuclear tag. 19. The nethod of
Cl ai m 18 wher ei A. sai Thenisdhtedantitady io$ CRSHra§es wﬂwx%ﬁm safd Jmti@Udy SubfprRes a ORGA.

771?r, 97 2 and | RRRe. d of CI a| m 19
wher ei n pgllé mﬁﬁ‘é{]de"ar(’ft élm?léggf"'“?c%ﬂmmﬂ HEEHEd ﬁF’B‘r WILEYEE Lttl
di ssol uti oﬁJ}b\ﬁ/VJénbv‘aHv&WKa’! bVHeG Velvat VIEIvGRY Kvay Va7, 8R4 mmvﬂvv:cm@ri sing
adm ni Stel’l\ﬂ% Wﬁ( i d human a clot dissolution or clot growh

fe

preventi on- Ive anmount of an anti body specific for an epitope on human
D- dincr which recogni zes cross-1linked fibrin but not fibrinogen wherein

Tore ani no_aci d'r et esoiel’ fffbody ot FVRLER sl il Puvrtivat ed (o

el i mi nat e cpmbadirreohdpnd dechsmyriembss (obmpmi\ngjammdcmﬁl mm@em@ﬂmgyw th

_ g/ll‘_lcacilaz 3 %%cl@&*cﬁ%%u%ﬁcc ﬁ(:fctt%d ?mﬁ”é‘i?(? Iﬁ% %@Eb%dﬁéo‘%eéﬁb'b%o S%ﬁ U.'S)ne DR
NO:10, SEQ ID NO:9/SEQ ID NO:10, SEQ 1D NO:7/SEQ ID NO:12, SEQ ID NO:8/SEQ

ID NO:12, SEQ 1D NO®R/SEQ D NO:11, SEQ 1D NO:9/SEQ /D NO:11, SEQ ID

NO:9/8EQ ID NO:12 and SEQ ID NO:7/SEQ ID NO:11 or combinations of amino acid

sequences encoded by nucleotide sequences having at least 70% similarity to onc or hoth

e

amino acid sequences in each of the above listed pairs or nucleotide sequences capable of
hybridizing to low stringency conditions to onc or both nuclcotide sequences or their

cownplementary forms in each of the above lisled pairs,

8. The isolated antibody of Claim 2 wherein said antibody comprises a

»

combination of H and L chain v-domains comprising amino acid sequences sclected [rom
SEQ ID NO:1/SEQ ID NQ:4, SEQ ID NO: 2JSEQ ID NO:4, SEQ ID NO: BKSEQ ID NQ:4,
SEQ 1D NO:I/SEQ ID NO:6, SEQ ID NO: 2/SEQ 1 NO:6, SEQ ID NO:2/SEQ 1D NO:5,
SEQ ID NO:3/SEQ ID NO:5, SEQ ID NO:3/SEQ ID NO:6 and SEQ ID NO:1/SEQ 1D
NO:5 or combinations of amino acid scquences having at least 70% similéu-ity o one or

both amino acid sequences in each of the above listed pairs,

9. A mcthod for detecting a blood clot in a human patient, said method

comprising introducing into said paticnt an antibody spegific for an epitope on human D-

dimor which recognizen crosa-linked fibrin but not fibrinopen wherein anid ontibody i




sai d humani zed anti body is derived fromsaid D-dimer specific nonocl onal
anti body and the renmaining i munogl obul i n-derived parts of gsgl[&{:gﬁwl zed
anti body nol ecule are derived froma human i mmunogl obulin &n sai d
humani zed anti body is selected wusing soluble D-dimer; and (i-ii) a fragnment
of said antibody of (i) or (ii) which recognizes cross- |linked fibrin but
not fibrinogen; wherein said antibody further conprises a clot dissolution
or clot gromh prevention agent fused, bound or otherw se associ ated
thereto, 0 5 DEC 2005 -66 22. The net hﬁg of Claim21 wherein said D diner
specific epitope is defined by the birfiding of marine nonocl onal anti body
336, or an antibody which conpetitively inhibits 3R6. 23. The nethod of
Claim 21 orse?e% g\/&_gr_ei n said anti body is derived from different

conbi nat i on% GF F®hai n and . 1. -chain genes. 24. The method of C aim 23
wherein said Hchains are selected fromHS (3B6D VHS; SEQ ID NO 1), Hv6
(3B6DI VHVG, SEQ I D NQ 2) aand Hv7 ((3BGDr VHy7;, SEQ I D NO,3).. 25. The nethod
of O aim 23 wherein $hi d ASEHRITEY APPodL MEFTE @1F PURPRAMING agidyGiflpRin :  SEQ

|2 g NO.h4), I@P}]ld,v(dﬁ;u'iﬁilo%@?d Znﬁﬂi@l)lﬁhd@a&)i tc&éldning of ﬁ@&glpg&%;fmg%@q bExaNO: 6) .

. The nmethod o ai.m 24 qr .25 rejn said anti body conprises a

~ conbi nation” g&”'f—'f} %i%ﬁ'%@ggﬁt&%ﬂ@éﬁﬁmﬁimgkpéﬁ ed from VHvSNKvI , VHv6/ VKvI ,
VHV7NKvI , VHv5/ Kv7, VHv6/VKv7, VHvV6NKv4, VHv7/VKv4, VHV7NKv7 and

VHV5NKv4. 27. The nethod aqf C ai erei,n said antjbody conprises a
conbi nati on of heav@’ an quﬁmé'ﬂlfﬁpﬁﬁ%ﬂ%wbﬁﬂﬁi“hzm&ﬂ?ﬁrqwﬁﬁ ARy Imel d
sequence enwegdeanabyehatibedy isdieriveseme mid Dsdtneciped it hnodERl hikihey ZABEQ | D
NO, 10, SEQ , ' 10 | D NQ.9/SEQ.1 D NQ 1O SFQ 1D NO 7/ SEQ
rD NG 12 oho B ey Bk R P ug BT Pt b it e G | D
(NO 9/ SEQ | BitN@ALrom SHEQMAD iNOueYeBHEin and wherein said humanized antibody is selected

using soluble D-dimer; and

(1)  a fragment of said antibody of (i) or (ii) whi-ch YeCOgNIiZes Cross-
linked fibrin but not fibrinogen:

and wherein said antibody is labeled with a reporter molecule and wherein said lubeled
antibody is ullowed to disseminate throughout the circulatory system and wherein the

patient is subjecied to a planar or computer assisted tomographic nuclear medicine scan to .

visualize the clot.

~ 10. The method of Claim 9 wherein said D-dimer specific epitope is defined by
( the binding of murine monoclonal antibody 3B6, or an antibody which wmpctitiﬁely
inhibits 3B6. ‘

11. - The method of Claim 9 or 10 wherein said antibody is derived from

different combinations of H-chain and L-chain genes,

12. The method of Claim 11 wherein said H-chains are sclected from HvS
(3B6DLIVHYS; SEQ ID NO:1), Hv0 (3B6DIVHVG; SEQ ID NO:2) an-d Hv7 (3B6DIVHY7,;
SEQ1D NO:3).




ID NO 12 and SEQ ID NO 7/SEQ ID NG Il or conbinations of amino acid '
sequences encoded by nucl eoti de sequences having at | east 70%@5@-}@?&%
to one or both amno acid sequences in each of the above |isted pai 0
nucl eoti de sequences capable of hybridizing to |ow stringency conditions
to one or both nucleotide sequences or their conplenentary forns in each
of the above listed pairs. 0 5 DEC 2005 -67 28. The nethod of C aim 22
wherein said anti body conprises a conbination of H and T, chain v-domains
conprising am no aci d sequences selected fromSEQ ID NOI /SEQ ID NO 4,
SEQ ID NO2/SEQ ID NO 4, SEQ 1D NO 3/SEQ ID NO4, SEQ ID NO 1/SEQ I D NO 6,
SEQ ID NO 2/SEQ ID NO 6, SEQ ID NO 2/SEQ ID NO5, SEQ ID NGO 3/SEQ TD NO 5,
SEQ ID NCIS/SE(%E}I D WG aRd SFQ In NOI/SEQ ID NO 5 or conbinations of
anmi no aci d sequbnces "RaUTRY gt Clamst! voorrisi i#d koheips e elestedr prptfviani no
aci d_seque(BBEDIVRVESHQ 0b Nd@), ava\EB4DISAEH SPAI HSNOEY mdRS7 ¢iRditvRRhGi body
specific fggi ?LBI*?CE' #ope on human D-di mer which recognizes cross-I|inked
fibrin but 8 i 'P"nogen wherein said antibody is selected from (i) a
dei muni zed anti body wherein one or nore amno acid residues in the
v-domai n of said antjbod re mutated to elimnate or reduce peptide
fragnents of s4rd \t}l-hao?i%ﬁhﬁd af’sfgﬁu')@i‘%ltliznﬁr vi%t R etdsutitpdymepapiifees (ii) a
humani zed eshbiboy whel @hiinatant eBThaifd el Ofrod VENSNBIN, OVHVEFKI 1,
humani zed Wﬁﬂ% |‘§%c§2wﬁv Wﬁ%}?ﬁsai d D di nmer égeci fi c_nonocl onal
anti body and”4He 't ertaiPAl N Y optire( Vet YEY 7 Y&rds YENVIAEY mishani zed
anti body ndlteéMKvdare derived froma human i mmunogl obulin. and wherein
sai d humani zed anti body is selected wusing soluble D-dinmer, and (iii) a
fragment of said.-antibody of (i) or (ii) which recognizes cross- |inked
fi-brin but not F4. brithegetiodiof Cldhe 10BMfRCiAT tidbdyBcorBeis o ®albida06n bhe
di ssol uti 081 \('%)F]d 3. lghﬂcjbli \gl ot .in a human. 30. Tcge use of tae i sol ated anti body
of. daim 2 b e PR X HOTBHOA SUPPTIEEC PRINR  scxiSegisRCe encaded B PusiEobdRe
bi ndi ng of sericneckoind dloonaEQaDt NOGUSE GBS, NO1102SEQNDI ROYSEGDAYO:10,
competi ti vy 1o'Rios203BN0:10. SEQ ID NO7/8EQ D NO12, SEQ ID NO®/SEQ ID

‘ NO:12, SEQ ID NO:#/SEQ TD NO:11, SEQ TD NO:%/SEQ 1D NO:11, SEQ ID NO:9/SEQ

I NO:12 and SEQ ID NO:7/SEQ ID NO:!1 or combinations of amino acid scquences

enceded by nucleotide sequences having at least 70% similarity to one or both amino acid

Pt

sequences in each of the above listed pairs or nucleotide scquences capable of hybridizing

to low stringency conditions to one or both nucleotide sequences or their complementary

forms mn cach of the above listed pairs,

- 16.  The method of Claim 10 whercin said antibody comprises a combination of
(\ - H and L chain v-domains comprising amino néid sequences selected from SEQ ID
NO:1/SEQ ID NO:4, SEQ ID NO:2/SEQ 1D NO:4, SEQ ID NO:3/SEQ ID NO:4, SEQ ID

NO:1/SEQ ID NO:6, SEQ ID NO:2/SEQ ID NO:6, SEQ ID NO:/SEQ ID NO:5, SEQ ID

NO:I/SEQ 1D NO:5, SEQ ID NO:3/SEQ 1D NO:6 and SEQ ID NO:1/SEQ ID NO:5 or

combinations of amino acid sequences having at least 70% similarity to one or both amino

acid sequences in each of the above listed pairs.

17. The method of Claim 9 wherein said planar clot imaging is MRI, X-ray, CT

scanning, ultrasound or nuclear medicine scan including gamma scintigraphy or PET.




0 5 DEC 2005 -68 31. The use of the isolated antibody of Caim?29 or 30
wherein said antibody is derived fromdifferent conbinations 6f§§ @wmg '
and L-chai n genes. 32. The use of the isolated antibody of Claim3 in
said Hchains are selected fromHv5 (3136D VHVS; SEQ ID NO 1), Hv6

(3BGDI VHVG, SEQ TD NGO 2) and Hv7 (3B6DIVHv7; SEQ ID NO 3). 33. The use of
the isolated anti body of Caim31l wherein said L-chains are selected from
Kvl (3B6DNKvl; SEQ ID NG 4), Kv4 (3B6DI VKv; SEQ ID NO 5) and Kv7

(3B6DI VKv7; SEQ ID NO 6y_ 34. The use of the isolated antibody of C aim 32
or 33 wherein said anti body conprisesgsa conbi nati on of H chains and
L-chains selected from VHvS/ VKvl, V1Iv6/VKvl, VHV7NKv1l, VHvS/ VKv7,
VHVCNKvV7, VHv6/ VKv4, VHv7/VKv4, - VHV7NKv7 and M -1v5/VKv4. 35. The use of

the isol ated ant§. bodyie eethcli 3F 0L WREER shidSeofterandleduPOiy a nGQBRIgSES a
conbi nation of H and L chain v-domai ns conprising am no acid sequence -

encoded by nucl eoti de sequence selected from SEQ I D NO 7/ SEQ I D NO 10, SEQ

SEQ 1D NOG/ SEQ 1D N 1an SEOLT D N T SE 1B NG 5L, SEO I RGO/ SEQ 1D
5 1 1 R : y A

NO 11, SEE oo PSEHY D NG 12 8fd REQ I'D NO 7/ SEQ 1D NG 11 or

conbi nations of am no acid sequences encoded by nucl eoti de sequences

having at |east, 701/ 0 simlarj.t) one qr both am pQ_acid sequences in
each of the abotfe Ii ! QPfé{%‘?E!ﬁUE‘f‘E’BW’%” ‘E‘ﬁﬁ‘ér‘l’te'gr‘: capabl e of

hybridizing to | ow stringency conditions to one or both nucleotide
sequences or their conpl ntarty forns in each of the above |i'sted pairs.
36. The use of ghe iﬁs&%gg&ah'ﬁ'éaﬂ%&ﬁfd‘@%ﬂ? Sbrqm?é(fr‘he?ﬁ“' ggﬂ%ﬂ eI P Body
(corrpri ses aueanbhidahitbod edmpkding Hidminigh@igno endommiaRASy CRNMAIRkELRE @ndlsto aci d
sequences sel ected .frOﬁJ §EQ 11%5] 1/ S dI D 4. SEQ 1D NO.,2/ SEQ | D NO 4,
SEQ I D SOMEE BV URR A S USEATPO I O ¥ o607 &EEPi98e 98 WMEEG I D NO 6,
SEQ I D 0 5 dibkfc vA0EMoreef@hizea cross-linked fibrin but not fihrinopen wherein said antibody is

sclected {rom:

Q) a deimmunized antibody wherein one or mors amino acid residues
in the v-domain of said antibody are mutated to climinate or reduce peptide fragments of

ssid v-domnin associnting with MHC class TT molecules;

(ii) a humanized untibody wherein at least one CDR of a v-domain of
said humanized antibody is derived from said D-dimer specific monoclonal antibody and
the remaining immunoglobulin-derived parts of said humanized antibody molecule arc

C@ derived from a human immunoglobulin and wherein said humanized antibody is selected

using soluble D-d'imer; and

(1)  a fragment of said antibody of (i) or (ii) which recognizes cross-
linked fibrin but not fibrinogen:

wherein said antibody further comprises a clot dissolution or clot growth prevention agent

{uscd, bound or otherwise nssociated thereto,




NO 2/SEQ ID NO5, SEQID NGO 3/SEQ ID NG5, SEQ ID NG 3/SEQ fD NO O and SLQ
ID NO.I/SEQ ID NO'5 or conbinations of am no acid sequences haﬁiﬁ@ggmﬂsast
70% simlarity to one or both am no acid sequences in each of the

listed pairs. 37. A conjugate conprising an antibody specific for an

epi tope on human D- dinter which recogni zes cross-linked fibrin but not
fibrinogen wherein said antibody is selected from (i) a dei muni zcd

anti body wherein one or nore amno acid residues in the v-domain of said
anti body are nutated to elimnate or reduce peptide fragnents of said
v-domai n associating with MHC cl ass TT%4ml ecul es; (ii) a humani zed anti body
wherein at | east one CDR of a v-domain of said humani zed antibody is
derived fromsaid D-dieter specific nonoclonal antibody and the renaining
i mrunogl obul i n-Jer i V& MgEod o Haimad Iaw harerashid dadaner ishodic epitbpcisldefizxe
derived fr e m-n'm— LN \Aﬂfg I i niz nti body is
sel ected %Vsr}lﬁg 'scl)l u%ﬁl le D gr?grgbgtbl;nh!adﬁ'gﬂ?dlyi I é"?‘? g‘gﬂ%ﬁ? ldvo Chscgﬁgﬂg’ﬁ’f ilybody of
(i) or (iiirhikFéR6recogni zes cross- linked fibrin but not fibrinogen; and
one or both of an imaging tag and/or a therapeutic agent. 38.. The
conjugate of Claim 37 wherein said D-diner specific epitope is defined by
t he bi ndi ng of Furi Aée mutiogl oh@lrirar!i podl vt sod satibaiyt ishidycdvibmh
conpet i ti vgiirend dRitMtiSn B B-cid% andRE:rGRNHgat e of Claim 37 or 38 wherein
said antibody is derived from different” conbinations of 11-chain and
L-chain genes. V -70. DEC 2815 40. The conjugate of O aim 39 wherein said
11-chai ns arc saml ect : : . GDl VHv6;
SEQ 1D N0 2) ) L SO g S P e FeyhCg e Ml 180G
39 wher ei nCBAPEVHYEBEGD HPa!) sBYGEBERT Y ¢t SEQID NOBS BMKHYT (IBBOIVBVNO 4) .
“Kv4 (3B6DIMKY 1o RES1Y.D NO 5) and Kv7 (3B6DI VKv7;

25. The method of Claim 23 whercin said L-chains are selocted from Kvi

- {3B6DIVKvl; SEQ ID NO:4), Kv4 (3B6DIVKv; SEQ ID NO:5) and Kv7 (3B6DIVKVY;
SEQ ID NO:6).

26.  The method of Claim 24 or 25 whercin said antibody comprises a

_ combination of H-chains and L-chains sclected from VHvS/VKvi, VHv6/VKv],

VHYI/VKv1, VHvS/VKvT, VHVG/VKY7, VHv6/VKv4, VHVI/VKv4, VHVI/VKYT and
VHvS/VEvA. '

~, ' 27.  The method of Claim 22 wherein said antibody comprises a combination of

®

heavy and light chain v-domains comprizing amino acid scquence encoded by nuclcotide
sequence selected from SEQ ID NO:7/SEQ ID NO:10, SEQ ID NO:8/SEQ ID NO:10,
SEQ ID NOQ:9/SEQ 1D NO:t¢, SEQ ID NO:‘J/SEQ- D NQ:12, SEQ TD NO:&/SEQ 1D
- NO:12, SEQ 1D NO:#/SEQ M NO:1 1, SEQ 1D NO:9/SEQ 1D NO:11, SEQ ID NO:9/SEQ
ID NO:12 and SEQ ID NO:7/SEQ ID NO:11 or cormbinations of amino acid soquences
encoded by nucleotide sequences having at least 70%-similnrity to ane or both amina acid
sequences in each of the above listed pairs or nucleotide sequences cépablc of hybridizing
to low stringency conditions-to one or both nucleotide sequences or their complementary

forms in each of the above listed pairs,




SEQ I D NO 6). 42. The conjugate of Caim40 or 41 wherein sai dnﬁmtirbody
conprises a conbination of H chains and L-chains selected fro HEN{?@ﬁ
VHvG VKv1l, VHv7NKvl, VHvS/ VKv7, VHVG\Kv7, VHvQ VKv4, VHv7NKv4, VHv7NKv

and VM 1v5NKv4. 43. The conjugate of Claim 38 wherein said antibody
conprises a conbination of Hand L chain v-domains conprising am no acid
sequence encoded by nucl eotide sequence selected from SEQ ID NGO 7/SEQ I D
NO 10, SEQ ID NO 8/ SEQ I D NO 10, SEQ'1D NGO 9/SEQ TD NO 10, SEQ I D NO 7/ SEQ
ID NGO 12, SEQID NO8/SEQID NO 12. SEQ 10 NO S/SEQ ID NG 11, SEQ ID
NO 9/ SEQ ID NO 11, SEQ 11) NO 9/ SEQ ITPNO 12 and SEQ ID NO 7/ SEQ I D NO 11
-or conbi nations of am no acid sequences encoded by nucl eoti de sequences
having at |least 70%simlarity to qne or both am no aci.d sequences |in each

of the above |istied paicmetod of GRIBEL S EEdiienE By CapRBEE 2GPIRPBYIRZi ng

to low stripgency, e ividopifhs! QuPRSin@anddQd Acil ek RAkdsOR1sRE URiE SE@INDL hei r
conpl enent a

r forns in each of the_above |isted pal 4. The jugate
o G i m 38 NEPBRIDPA. S0 Moy sBagPitae: SEE Bk ARreTD e eERdbL
| Tt TN R OD MG SR B DI DIDREL e 10
NO: 1/ SEQ | DN@@EQ@E%P& ﬁ@%ﬁ%ﬁ’#@u@é‘}%é@ SEANG E‘?’SE%Q‘PLSB@% O'SEQ | D
NO 3/ SEQ | DediihiRatioRR &Y ArfindNalid beqbidchhMy 6t Rl 78E @ rhilri¥Co nSbkbdtPal@ioS or
conbi nati ons of am no, acid sequences having at |east 70%simlarity to one

or both am fgd Sepureres Bfdeiheldle 0qvelived mFS-t he above |isted pairs. 0 5 DEC
2005 -71 45. The conjugate of Claim 37 wherein said inmaging tag is an

x-ray. MR-, ultrasound-, CT-, or nuclear nedicine (includi a

Ssgi nti gr aphy andz?JET)U‘"t"'yb"e"“E Agtibedly sPegiLc ?ﬂni"h@%‘f"é’co‘?" %ﬁnﬁﬂrh&@g\xﬂé&g&h sai d
| magi Ng t ag kg dsedsetdnkadamrin buth@n fibdibgerbwiarkin 6 Canth843is sdlddied frédRU 1111 n
1231, 1241 1311 and'' Re. 47. The conjugate of Cl aim46 wherein said
imaging tag Is 9To. 43. The conjugate of Caim 37 wherein said therapeutic
agent is an anti-clot@) ng a deimmunized anlibody wherein one or more amino acid residues

in the v-domain of said antibody gre mutated to eliminate or reduce peptide fragments of

said v-domain associating with MHC class 1T molecules;

{ii)  a humanizcd antibody wherein at least one CDR of a v-domain of
said humanized antibody is derived from said D-dimer specific monoclonal antibody and
the remaining immunoglobulin-derived parts of said humanized antibody molecuie are
derived from a human immunoglobulin and wherein said humanized antibody is sclected

using soluble D-dimer; and

(iit) n'[‘ragmcnl of said antibody of (i) or (i) which recognizes cross-

~ linked {ibrin but not {ibrinogen;
in the manufacture of A medicament for the disselution of a blot clot in a human,
30,  The use of the isolated antibody of Claim 29 wherein said D-dimer specific

epitope is defined by the binding of murine monoclonal antibody 3B6, or an antibody
which competitively inhibits 3B6,




agent. 49 The conjugate of Caim 37 wherein said therapeutic aﬁegt s a
cytokine. 05 SEQUENCE LI STI NG 2005 <110> Agen Bionedical Lim (& 2005
designated States except US) Carr, Francis (US only) Ham | ton, Anlta (Us
only) <120> Carrier nolecules <130> 2537681/EJH <140> International <141>
2000- 06- 26 <150> US 60/301, 154 <151> 2001-06-26 <150> US 60/ 300, 947 <151>
2001- 06- 27 <160> 12 <170> Patentln version 3.0 <210> 1 <211> 118 <212>
PRT <213> peptide <220> <221> misc feature <222> 0-. O <223> 3B6DI VHVS
<400> 1 Asp Val G n Leu Lys GQu Ser GI% Pro Ay Leu Val Lys Pro Thr Gn 1
5 10 15 ' TERT

31.  The use of the isolated antibody of Claim 29 or 30 wherein said antibody is
dentved from different combinations of H-chain and L-chain genes,

32.  The usc of the isolated antibody of Claim 31 wherein said H-chains are
sciceted from Hv5 (3B6DIVHVS; SEQ D NO:1), Hv6 (3BGDIVHYG; SEQ 1D NO:2) and
Hv7 (3B6DIVHV?; SEQ ID NO:3).

33.  The use of the isolated antibody of Claim 31 wherein snid L-chains are
- selected from Kvi (3B6DIVKv]; SEQ D NO:4), Kv4 (3BGDIVKy; SEQ ID NO:5) and
Kv7 (3B6DIVKY7; SEQ TD NO:6).

34.  The use of the isolated nnnbody of Claim 32 or 33 whercin said antlbody
comprises & combmntxon of H-chams uand lL.chains. selected from VHv5/VKvl,
YHv6/VKvl, VHVvZ/VKvl, VHv3/VKv7, VHvG/VKv7, VHvG/VKv4, VHv7/VKvd,
VHv7/VKv7 and VHv5/VKv4,

35.  The use of the isolated antibody of Claim 30 whercin said antibody
compriscs a combination of H and L chain v-domains comprising amino acid sequence
encoded by nucleotide scquence sclected from SEQ ID NO:7/SEQ ID NO:10, SEQ T
NO®B/SEQ ID NO:10, SEQ ID NO:9/51Q 1D NO:10, SEQ ID NO:7/SEQ 1D NQ:12, SEQ
1D NO:8/SEQ ID NO:12, SEQ ID NO:8/SEQ ID NO:11, SEQ ID NO:9/SEQ ID NO:11,
@ | SEQ ID NO:9/SEQ ID NO:12 and SEQ D NO:7/SEQ TD NO:11 or combinations of
amino acid scqucnécs encoded by nucleotide sequences having at least 70% similarity 10
one or both amino acid sequences in cach of the above listed pairs or nucleotide sequences
capable of hybndizing to low stringency conditions to one or both nucleotide scquences or

their complomentary forms in each of the ahove listed pairs.

36.  The use of the isolated unlibody of Claim 30 wherein said antibody
comprises a combination of H and L chain v-domains comprising amino acid sequences
selected from SEQ 1D NO:1/SEQ ID NOw4, SEQ ID NO:2/SEQ ID NO:4, SEQ ID
NO:3/SEQ ID NO:4, SEQ ID NO:1/SEQ 10 NO:6, SEQ ID NO:2/SEQ ID NO:6, SEQ ID




Thr Leu Thr Leu Thr Cys Thr Val Thr Gy Tyr Ser Ile Thr Ser AmS %ﬁ% 30
Tyr Ala Trp Asn Trp Ile Arg G n Pro Pro Ay Lys Ay Leu Gu T 025

Met Gy Tyr Ile Thr Tyr Ser Gy Thr Thr Ser Tyr Asn Pro Ser Leu 50 55 60
Thr Ser Arg Ile Ser Ile Ser Arg Asp Thr Ser Lys Asn A n Phe Phe 65 70 75
80 Leu G n Leu Asn Ser Leu Thr Ser Qu Asp Thr Ala Thr Tyr Tyr Cys 85 90
95 Ala Arg Qu Trp Phe Pro Tyr Tyr Phe Asp Tyr Trp Ay An dy Thr 100 105
110 Thr Leu Thr Val Ser Ser 115 <210> 2 0 5 DEC 2005 -2 <211> 118 <212>
PRT <213> peptide <220> <221> misc_feature <222> O .. O <223> 3B6D VHv6
'<400> 2 Asp Val An Leu.Lys Gu Ser G¥?Pro Ay Leu Val Lys Pro Thr Gdn 1
5 10 15 Thr Leu Thr Leu Thr Cys Thr Val Thr Ay Tyr Ser |Ile Thr Ser Asp 20

25 30 Tyr Ala TrFo Asn Trp Ile Ar%Gn Pro Pro Ay Lys G}( Leu Gu Trp
NO:2/SEQ ID NO:5, SEQ TD NO:3/SEQ ID NO:5, SEQ ID NOII/SEQ ID NO:6 and 58Q

D NO:I/SEQ ID NO:5 or combinations of amino acid sequences having at least 70%

similarity to one or both amino acid sequences in each of the above listed pairs.

37. A conjugale comprising an antibody specific for an epitope on human D-
dimer which rccognizes cross-linked fibrin but not fibrinogen wherein said antibody is

selected from:

- (i) a deimmunized antibody whercin one or more amino acid residues

e

in the v~-domain of said antibody are mutaied to eliminate or reduce peptide frapments of

said v-domain associating with MHC c¢lass TT molecules;

(%) o humanized antibody wherein at least one CDR of & v-lomain of
said humanized antibody 1s derived from said D-dimer specific monoclona!l antibody and
the remaining immunoglobulin-derived parts of said humanized antibody molecule are
derived from a human immunoglobulin and wherein said humanized anlibody' is selected

using soluble D-dimer; and

(i) =& fragment of snid antibody of (i) or (ii) which recognizes cross-
linked {ibrin but not fibrinogen;

and one or both of an imaging tag and/or a therapeutic agent,

38..  The conjugate of Claim 37 wherein said D-dimer specific epitope is defined
by the binding of murine monoclonal antibody 3B6, or an antibody which competitively
inhibits 3BG.

39.  The conjugate of Claim 37 or 38 wherein said antibody is derived from

different combinations of H-chain and L-chain genes.




35 40 45 Met Ay Tyr Ile Thr Tyr Ser Ay Thr Thr Ser Tyr Asn Prﬂq:ﬁ CLeu
e

50 55 60 Thr Ser Arg Ile Ser Ile Ser Arg Asp Thr Ser Lys Asn @3
65 70 75 80 Leu A n Leu Asn Ser Val Thr Ser GQu Asp Thr Ala Thr Tyr Tyr

85 90 95 Ala Arg Qu Trp Phe Pro Tyr Tyr Phe Asp Tyr Trp Ay G n Ay Thr

100 105 110 Thr Leu Thr Val Ser Ser 115 <210> 3 <211> 118 <212> PRT
<213> peptide <220> <221> misc feature <222> ()..() <223> 3B6DI VHv7
<400> 3 Asp Val A n Leu Lys Qu Ser Ay Pro @y Leu Val Lys Pro Thr @n
5 10 15 Thr Leu Thr Leu Thr Cys Thr Val . Thr Gy Tyr Ser Ile Thr Ser Asp
25 30 Tyr Ala Trp Asn Trp Ile Arg @ n~ I?’Ple Pro Gy Asn Lys Leu Gu Trp

40 45 Met Gy Tyr Ile Thr Tyr Ser Gy Thr Thr Ser Tyr Asn Pro Ser Leu

55 60 (r) 5 DE 4&005Tﬁe3conjugale pf Claim 39 wherein said 1l-chains arc sclected from Hv5
(AR6DIVHYS; SEQ ID NO:1), Hv6 (IBODIVHVG; SEQ ID NO:2) and Hv7 (3RGDIVHY?,

SEQ 1D NO:3),

41. The conjugate of Claim 39 wherein sald L-chains are sclected from Kvl
(3BGDIVKYv1; SEQ ID NO:4), Kv4 (3BODIVKy; SEQ TD NO:5) and Kv7 (3B6DIVKVT;
SEQ ID NO:6).

42.  The cvonjugate of Claim 40 or 41 wherein said antibody compriscs a
combination of H-chains and L-chains selected from VHv5/VKvl, VHvG/VKvl,
VHy7/VKvl, VHvS/VKv7, VHVG/VKv7, VHvG/VKv4, VHVZ/VKv4, VHVT/VKYT and
VIHVS/VKv4,

43, The conjugate of Claim 38 wherein said antibody comprises a combination
of H and L chain v-domains comprising amino acid sequence cncoded by nucleotide
sequence selected from SEQ ID NO:7/SEQ ID NO:10, SEQ TD N(O:8/SEQ ID NO:10,
SEQ 1D NO:%/SEQ 1D NO:10, SEQ ID NO:7/SEQ ID NO:12, SEQ ID NO:#/SEQ ID
NO:12. SEQ ID NO:8/SEQ ID NO:11, SEQ ID NO:9/SEQ ID NO:11, SEQ TN NO:9/SEQ
1D NO:12 and SEQ TD NO:7/SEQ ID NO:11 or combinations of amino acid fEequUENCEs
encoded by nucleotide scquences having at least 70% similarity to one or both aming acid

- sequences in cach of the above listed pairs or nuclootide sequences capable of hybridizing
(j to low stringency conditions to ono or both nuclcotide sequences or their complementary

forms in each of the ubove listed pairs.

44, - The conjugate of Claim 38 whercin snid antihody comprises a combination
of H ond L, chain v-domains comprising amino acid sequences sclected from SEQ 1D '
NO:1/SEQ 1D NO:4, SEQ ID NO:2/SEQ 1D NO:4, SEQ ID NO;3/SEQ LD NO:4, SEQ 1D
NO:1/SEQ ID NO:6, SEQ 1D NO:2/SEQ 10 NO:6, SEQ ID NO:2/8EQ ID NO:5, SEQID
NO:3/SEQ ID NO:5, SEQ ID NO:3/SEQ ID NO:6 and SEQ ID NO:I/SEQ ID NO:5 or
combinations of amino acid scquences having at least 70% similarity to one or both amino

acid sequences in each of the above listed pairs,

1

20
35
50




Thr SerArg Ile Ser Ile Ser Arg Asp Thr Ser Lys Asn G n Phe Phe 65 70 75 80
Leu G n Leu Asn Ser Val Thr Ser Gu Asp Thr Ala Thr Tyr Tyr Cy§ 5@5@%@
Ala Arg Qu Trp Phe Pro Tyr Tyr Phe Asp Tyr Trp Ay Gn @y Thr 100 1

110 Thr Leu Thr Val Ser Ser 115 c210> 4 <211> 107 <212> PRT <213>

pepti de <220> 221> misc_feature <222> 0.. () <223> 3B6DI VKvl <400> 4 Asp
Ile Val Met Thr G n Ser Gn Lys Ser Met Ser Thr Ser Val Ay 1 5 10 15 Asp
Arg Val Ser Ile Ser Cys Lys Ala Ser Gn Asn Val Ay Thr Pro 20 25 30 Val
Ala Trp Tyr Gn Gn Lys Pro Qu Gn Ser,_Pro Lys Len Leu Ile 35 40 45 Tyr
Ser Thr Ser Thr Arg Tyr Pro Ay Val Pr'glAsp Arg Phe Thr Ay 50 55 60 Ser
Gy Ser Ay Thr Asp Phe Thr Leu Thr Ile Ser Asn Leu Gn Ala 65 70 75 80

G u Asp Val Ala Asp Tyr Phe Cys Gn G n Tyr Ser Leu Tyr Pro Leu 85 90 95
Thr Phe Ay Ala- @y Thr Lys Val Gu Leu Lys

45, The conjugate of Claim 37 wherein said imaging tag is an x-ray, MRI,

ultmsound-~, CT-, or nuclear medicine (including gamma scintigraphy and PET)-lype tag.

46,  The comjugate of Claim 45 whercin said Imaging tag is selected from TmTe,
lﬂlr'_(r‘cu‘ 6703‘ bRGfL, 778_',, QTRu' !“In, 1231‘ |24L l:ﬂl and H‘ERC'

47.  The conjugate of Claim 46 wherein said imaging tag Is L.

. 48, The conjugate of Claim 37 wherein said therapeutic agent is an unti~clotting

apent.

49, The conjugate of Claim 37 wherein said thernpeutic agent is & cytokine.




100

105 <210> 5

msc _feature <2

Ser
Ser
Tyr
Ser
Gy
Leu
Ay

G n Lys Ser
Ile Ser Cys
Gn Gn Lys
Thr Arg Tyr
Thr Asp Phe
Ala Asp Tyr
Ala dy Thr

<213> peptide

<110>

<120>
<130>

<140>
<141>

<150>
<151x

<150>
<151>

<160>
<170>

<210>
<211l>
<212>
<213>
<220>
<221>
<222>
«223>
<400>
Asp Val
1

Thr Leu
Tyr Ala
Met Gly

50

Thr Ser
65

Leu Gln
ala Arg

Thr Leu

<210>

<211> 107
22> O ..
Met Ser Thr
Lys Al a Ser
Pro Qu Gn
Pro dy Val
Thr Leu Thr
Phe Cys G n
Lys Val Qu

Agen Biomedical Limited (all designated States except US)

Carr, Francis

Hamilton, Anita {(US only)

<212> PRT

Ser
Gn
Ser
Pro
Ile
Gn
Leu

Val
Asn Val

Tyr
Lys

{(US only)

Carrier mclecules

2537681/EJH

Internatiocnal
2000-06-26

Us 60/301,154
2001-06-28

Us 60/300,947
2G01-06-27
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PatentiIn versicn 3.0

1

118

PRT
peptide

misc_feature
(..0
3B6DIVHvVS

1

Gln Leu Lys
Thr Leu Thr
Trp Asn Trp

35

Tyr Ile Thr
hrg Ile Ser
Leu Asn Ser

85

Glu Trp Phe
100

Thr val Ser
1158

2

Glu

Cys

Ile

Tyr

Ile

70

Leu

Pro

Ser

Ser

Thr

Arg

Ser

55

Thr

Tyr

Gly
Val
Gln
40

Gly
Arg

sex

Tyr

<213> peptide <220>
O <223> 3B6DI VKV4 <400> 5 Asp |

dy 15 10 15 0O5DE

Ay Thr
Pro Lys Leu Leu
Asp Arg Phe Thr
Ser Asn LEw G n

Ser Leu Tyr

Val

<221>
Met Thr. G n

DB mgp5 Ar g Val

Pro 20 25 30 vVal Ala Trp
Ile 35 40 45 Tyr Ser Thr
@y 50 55 60 Ser Ay Ser
Ser 65 70 75 80 G u Asp
Pro Leu 85 90 95 Thr Phe

100 105 <210> 6
SEQUENCE LISTING

Pre

Thr

25

Prec

Thr

Asp

Glu

Phe
105

Gly

10

Gly

Pro

Thr

Thr

Asp

90

Asp

Leu

Tyr

Gly

Ser

Ser

75

Thr

Tyr

Val

Ser

Lys

Tyr

60

Lys

Ala

Trp

Lys

Ile

Gly

45

Asn

Asn

Thr

Gly

Pro

Thr

30

Leu

Pro

Gln

Tyx

Gln
110

Thr
15

Ser
Glu
Ser
Phe
Tyr

95

Gly

<211> 107

Gln

Asp

Trp

Leu

Phe

80

Cys

Thr

<212> PRT




<220> <221> msc feature <222> 0.. () <223> 3B6DI VKv7 <400> 6 Asp |l e Val
Met Thr G n Ser Gn Lys Ser Met Ser Thr Ser Val Qy 1 5 10 15 Asp Arg Val
Ser Ile Ser Cys Lys Ala Ser Gn Asn Val Ay Thr Pro @'ﬁg la Trp
Tyr Gn Gn Lys Pro Qu Gn Ser Pro Lys Leu Leu lle 35 40 45 er Thr
Ser Thr Arg Tyr Pro Ay Val Pro Asp Arg Phe Thr Gy 50556OSH Gy Ser
@y Thr Asp Phe Thr Leu Thr Ile Ser Asn Leu Gn Ala 65 70 75 80 du Asp
Val Ala Asp Tyr Phe Cys G n G n Tyr Ser Lg Tyr Pro Leu 85 90 95 Thr Phe
Ay Ala Ay Thr Lys Leu Qu Leu Lys 100 105 <210> 7 <211> 354 <212> DNA
<213> anti body <220> 0 5 PEr 205 5 <221> m sc_feature c¢222> () .. () <223>
38D VWS 400> 7,

«<212> PRT
<213> peptide

<220>

<221> misc_feature
<222> {)..10)

<223> 3B&6DIVHvVSG

<400> 2
Asp Val Gln Leu Lys Glu Ser Gly Pro Gly Leu Val Lys Pro Thr Gln
1 5 10 15

Thr Leu Thr Leu Thr Cys Thr Val Thr Gly Tyr Ser Ile Thr Ser Asp
20 25 30

Tyr Ala Trp Asn Trp Ile Arg Gln Pro Pro Gly Lys Gly Leu Glu Trp
35 40 ' 45

Met Gly Tyr Ile Thr Tyr Ser Gly Thr Thr Ser Tyr Asn Pro Ser Leu
50 55 60

Thr Ser Arg Ile Ser lle Ser Arg Asp Thr Ser Lys Asn Gln Phe Phe
E5 70 75 80

Leu Gin Leu Asn Ser Val Thr Ser Glu Asp Thr Ala Thr Tyr Tyr Cys
85 a0 95

Ala Arg Glu Trp Phe Pro Tyr Tyr Phe Asp Tyr Trp Gly Gln Gly Thr
100 105 110

Thr Leu Thr Val Ser Ser

115
- <210 3
(’} <211> 118
— <2125 PRT

<213> peptide

<220>
<221> misc_feature
<222>  ().. ()

<223> 3B6DRIVHvV7Y

<400> 3
Asp Val Gln Leu Lys Glu Ser Gly Pro Gly Leu Val Lys Pro Thr Gln
i 5 10 15

Thr Leu Thr Leu Thr Cys Thr Val Thr Gly Tyr Ser Ile Thr Ser Asp
20 25 30

Tyr Ala Trp Asn Trp Ile Arg Glm Phe Pro Gly Asn Lys Leu Glu Trp
35 40 45

Met Gly Tyr Xle Thr Tyr Ser Gly Thr Thr Ser Tyr Asn Pro Ser Leu
50 55 &0




gat gt gcagc ttaaggagtc gggacctggc ctggttaaac ctactcagac tctgaccctc 60
acctgcactg tcactggcta ctcaatcacc agtgattatg cctggaactg atacggcag 120
ccaccaggaa agggactgga gtggatgggc tacataacct acagtggtac Agy 180
aacccatctc tcacaagtcg aatctctatc tctcgcgaca catccaagaa ccagttcttc 240
ctgcagttga attctctgac ttctgaggac acagccacat attactgtgc aagagagtgg 300
tttccttact actttgacta ctggggccaa ggcaccactc tcacagtctc ttca 354 <210> 8
<211> 354 <212> DNA <213> anti body <220y <221> m scfeature <222> O.
() <223> 3B6DI VHv6 <400> 8 gat gtgcagc ttaaggagtc gggacctggc ctggttaaac
ctactcagac tctgaccctc 60 acctgcactg tcactggcta ctcaatcacc agtgattatg

t t t 120 t t t t t t
acag got ac FacAgErac 460™ S cent T Cachagf cdvdart CEattt ficgcgaca

catccaagaa ccagttcttc 240 ctgcagttga attctg gac ttct gaggac acagccacat
attact gt cha@@qgaggatuggsﬁ% (b GaLLAgl cagtls %g%fat a6t agogecag ogeaccact c
tcacagtctc ttca 354 <2 <211> 354 2> DNA <213 aﬂilbody <220>

<221> m sc_feature <222> O () <223> 386DIVHv7 <400> 9

Ala Arg Glu Trp Phe Pro Tyr Tyr Phe Asp Tyr Trp Gly Gln Gly Thr
100 105 11i¢

Thr Leu Thr Val Ser Ser
115

<210> 4
<211= 107
<«212> PRT

(”j <213> -peptide

<220>

<221> misc_feature
<222> (.. ()

<223> 3B6DIVKvl

<400=> 4
‘Asp Ile Val Met Thr Gin Ser Gln Lys Ser Met Ser Thr Ser Val Gly
1 5 10 15

Asp Arg Val Sex Ile Ser Cys Lys Ala Ser Gln Asa Val Gly Thr Pro
20 25 30

Val Ala Trp Tyr Gln Gln Lys Pro Glu Gln Ser Pro Lys Leu Leu Ile
35 40 45

Tyr Ser Thr Ser Thr Arg Tyr Pro Gly Val Pro Asp Arg Phe Thr Gly
50 55 60

(:} Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Asn Leu Gln Ala
65 70 75 80

Glu Asp Val Ala Asp Tyr Phe Cys Gln Gln Tyr Ser Leu Tyr Pro Leu

~ Thr Phe Gly Ala Gly Thr Lys Val Glu Leu Lys
160 105

<210> 5

<211> 107
<212> PRT
<213> peptide

<220>
<221> misc_feature
<222> {})..(}

<223> 3B&DIVKv4

<400 5
Asp Ile val Met Thr Gln Ser Gln Lys Ser Met Ser Thr Ser Val Gly
1 5 10 15




gat gt gcagc ttaaggagtc gggacctggc ctggttaaac ctactcagac tctgaccctc 60
acctgcactg tcactggcta ctcaatcacc agtgattatg cctggaactg gat@ gcag 120
tttccaggaa acaaactgga gtggatgggc tacataacct acagtggtac cac gg £6c20080 0 5
DEC 2005 -6 aacccatctc tcacaagtcg aatctctatc tctcgcgaca catccaagaa
ccagttcttc 240 ctgcagttga attctgtgac ttctgaggac acagccacat attactgtgc
aagagagtgg 300 tttccttact actttgacta ctggggccaa ggcaccactc tcacagtctc ttca
354 <210> 10 <211> 321 <212> DNA <213> antibody <220> <221> misc
feature <222> O .. () <223> 3B6DI VKvl <400> 10 gacattgtga tgacccagtc

t caaaaatcc atgtccacat cagtaggaga cagggtcagc 60 atctcctgca aggccagtca
gaat gt gggt actcctgtag cctggtatca gcagaaacca 12D gaacaatctc ctaaacttct
gatttactcg a c-.ggt.accct agtcc t 180 _cgcttcact cagtggatc
tgggacagatiggcgc ?%gaigbéﬁga%%ggy?g?ﬁcggg%FIZ Aﬁ%&’éc@?@%*%dﬁ%ttattt
ctgccagcaa tatagcctct atcctctcac gttcggtgct 300 gggaccaagg tggagctgaa a
321 <210> ¥k xRlizp32k oFR123 DNA prs2d32 cantdlody, 53202, 12213

m sc_feature 35 a0 45

Tyr Ser Thr Ser Thr Arg Tyr Pre Gly Val Pro Asp Arg Phe Thr Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Asn Leu Gln Ser
&5 70 75 80

Glu Asp Leu Ala Asp Tyr Phe Cys Gln Gln Tyr Ser Leu Tyr Pro Leu

85 Ty 85
(;j Thr Phe Gly Ala Gly Thr Lys Val Glu Leu Lys
100 105
<210> &
<211> 107
<212> PRT
«213> peptide
<220>
<221> misc_feature
<22Z> {(}.. ()

«<223»> 3B6EDIVKV?Y

<400> &
Asp Ile Val Met Thr Gln Ser Gln Lys Ser Met Ser Thr Ser Val Gly
1 5 10 ' 15

Asp Arg Val Ser Ile Ser Cys Lys Ala Ser Gln Asn val Gly Thr Pro
20 25 ] 30

o
(_, Val Ala Trp Tyr Gln Gla Lys Pro Glu Gln Ser Pro Lys Leu Leu Ile
35 40 45

Tyr Ser Thr Ser Thr Arg Tyr Pro Gly Val Pro Asp Arg Phe Thr GQly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Asn Leu Gln Ala
65 70 75 80

Glu Asp val Ala Asp Tyr Phe Cys Gln Gin Tyr Ser Leu Tyr Pro Leu
85 90 95

Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys

100 105
<210> 7
<211l> 354
<212> DNA

<213> antibody

<220>




<222> O .. () <223> 3B6DI VKv4 <400> 11 gacattgtga tgacccagtc tcaaaaatcc

at gt ccacat
actcct gt ag
acat ccactc
ttcactctca
t at agcct ct

<211> 321

acat ccactc®
ttcactctca®

cagt aggaga
cctggt atca
ggt accct gg
ccat cagcaa
at cct ct cac

agtccctgat 1BO

<212> DNA <213> antibody 0 5 AEC 2 7 <220>
c222> O .. 0 <223> 3B6DI VKv7 5 <400> 12 gacattgtga tgacccagtc tcaaaaatcc

at gt ccacat cagtaggaga cagggtcagc 60 atctcctgca aggccagtca gaat gt gggt
actcct gt ag cctggtatcaegca aaacca 120
t

actrit

at c
>

D

gt'€cct gat 180
y t ocaggct 240
tatagcctct atcctctcac gttcggtgect 300

<400> 7

gatgtgcage ttaaggagtc
acctgecactyg tcactggcta
ccaccaggaa agggactgga
aacccatcte tcacaagtcg
ctgcagttga attctctgac
tttecttact actttgacta
<210> B

<211l> 354

<212>= DNA

<213> antibedy

<220>

<221> misc_feature
<222>  {})..{)

<223> 3BEDIVHVS
<400= B

gatgtgcagc ttaaggagtc
acctgcactg tcactggcta
ccaccaggaa agggactgga
aacccatcte tcacaagtcg
ctgcagttga attctgtgac
tttecttact actttaacta
<210> 9

<211> 354

«212> DNA

<213> antibody

<220>

<221> misc_feature
<222>  ().. Q)

<223> 3B6DIVEVY
<400> 9

gatgtgcagce ttaaggagic gggacctggce ctggttaaac ctactcagac tctgacccte

acctgcactg tcactggcta ctcaatcacc agtgattatg cctggaactyg gatacggceag

gggacctggc
ctcaatcacc
gtggatggge
aatctctate
ttctgaggac

ctggggccaa

gggacctggce
ctcaatcacc
gtggatgggce
aatctctate
ttctgaggac

ctggggecaa

N

cagggtcagc 60 atctcctgca aggccagtca gaat gt gggt
gcagaaacca 120 gaacaatctc ctaaactﬂcEEBqu
cgcttcactg gcagtggatc tgg
tctgcagtct 240 gaagacctgg cagattattt ctgccagcaa
gttcggtgct 300 gggaccaagg tggagctgaa a 321 <210> 12

tcg
gat

<221> misc feature

gaacaatctc ctaaacttct gatttactcg
cgcttcactg gcagtggatc tgggacagat
gaagacgtgg cagattattt ctgccagcaa
gggaccaagc tggagctgaa a 321

ctggttaaac ctactcagac tctgaccctc

agtgattatg
tacataacct
tcteogegaca
acagccacat

ggcaccactc

ctggttaaac
agtgattatg
tacataacét
tctcgecgaca
acagccacat

ggcaccactc

cctggaactg
acagtggtac
catccaagaa
attactgtgc

tcacagtctc

ctactcagac
cctggaactg
acagtggtac
catccaagaa
at&actgtgc

tcacagtcte

gaﬁacggcag
cactagctac
ccagttctte
aagagagtgg

ttea

tctgaccctce
gatacggcag
cactagctac
ccagttctte
aagagagtgg

ttca

tttccaggaa acaaactgga gtggatggge tacataacct aéagtggtac cactagctac

60

120

180

240

300

354

60

126

180

240

300

354

60

120

i80




0500 opp5

aacccatete tcacaagtcg aatctctate tctcgegaca catccaagaa ceagttcottc

ctgcagttga attctgtgac ttetgaggac acagccacat attactgtgc aagagagtgg

tttecttact actttgacta ctggggccaa ggcaccactc tcacagtctc ttea

<210> 10

<211> 321

<212> DNA

<213> antibody

«<220>

<221>» misc_feature
<222> {}.. ()

<223> 3BEDIVKv]
<400> 10

gacattgtga tgacccagte
atctcctgra aggccagtca
gaacaatetc ctaaacttcet
cgcttcactyg gcagtggate
gaagacgtgy cagattattt
gggaccaagg tggagctgaa
«<210> 11

«<21l> 321
<212> D¥Na

<213> antibody

<220>

<221> misc feature
<2z22> () .. {)

<223> 3BEDIVKv4
<400> 11

gacattgtga tgacccagtce
atctcctgea aggccagtca
gaacaatctc ctaaacttet
cgcttcactg gcagtggatc
gazagacctgg cagattattt
gggaccaagg tggagctgaa
«210> 12

<211l> 321

<212> DNA

<213> antibody

tcaaaaatcc
gaatgtgggt
gatttactcy
tgggacagat
ctgeccagcaa

a

tcaaaaatcc
gaatgtgggt
gatttactcg
tgggacagat
ctgccagcaa

a

atgtccacat
actcctgtag
acatccqctc
ttcactctca

tatagcctct

atgtccacat
actcctgtag
acatccacte
ttcactetca

tatagecectcet

cagtaggaga cagggtcagc
cétggtatca gcégaaacca
ggtaccctgg agtccdtgat
ccatcagraa tctgecaggcet

atcctetcac gttcocggtgcet

cagtaggaga cagggtcagc
cctggtatca gcagaaacca
ggtaccctgg agtccctgat
ccatcagcaa tctgcagtct

atcctectcac gtteggtget

240

300

354

60

120

180

2490

300

321

60

120

180

240

300

321




<220
<221
<223>
<223>

<400> 12
gacattgtga

atctcctgea
géacaatctc
cgcttcactg
gaagacgtgg

gggaccaagc

misc_feature
{(y..
3B&DIVKV?

()

tgacccagte
aggecagtea
ctaaacttect
gcagtggatc
cagattattt

tggagctgaa

tcaaaaatco
gaatgtgggt
gatttactcyg
tgggacagat
ctgccageaa

a

atgteccacat
actcctgtag
acatccacte
ttcactctca

tatagcctCt

cagtaggaga
cctggtatea
ggtaccctgg
ccatcagcaa

atcctcteac

8500 ons

cagggtcage
gcagaaacca
agtcccoctgat
tetgcagget

gttcggtgct

60

120

- 180

240

300

321




