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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
Fibrinogen is a large protein molecule which normally circulates in blood plasma in 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 XIIIa



coval ent bonds between adj acent nononers in fibrin (Budzynski et al., Blood
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ol ve act g - ek ol s redyat bi Chaetr ahd Hater (Giaelf and Hatrer,

“Detection and Relevance of Cross-linked Fibrin Derivatives in Blood”, Seminars in

Thrombosis and Hemostatis 8(1), 1982) and include high molecular weight cross-linked
15 derivatives such as DY, YY, XD, XY, DXD and YXD.

Normal haemostasis or coagulation of blood involves maintaining 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 clinical 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 rise 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).
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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 mulitiple
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.

Their specificity is further reduced by the action of other enzymes that although not able to
convert fibrinogen to fibrin can cause similar alterations to thrombin on the other
coagulation 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 RTA procedure, fibrin monomer assays, fibrinogen gel exclusion
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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
The use of radio labeled fibrinogen in relation to identifying clotting factors have also been

attempted 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 principles 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 a 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
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For these reasons, sensitivity, specificity and predictive values cannot be determined in a
standard fashion. The clinical presentation of these disorders is complex and unpredictable.
15 The 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 to
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.
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thrombosis imaging diagnostic procedure for use in humans. Furthermore, the
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
20 form of the 3B6 antibody has application for a range of conditions such as DVT and PE.
Furthermore, the deimmunized 3B6 antibodies can be used in combination with computer
assisted tomographic nuclear medicine or planar imaging techniques such as CT, MRI or

ultrasound.

25 The present invention provides, therefore, a carrier molecule generally in the form of an |
immunointeractive 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
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and/or therapeutic agents.

Accordingly, one aspect of the present invention provides a variant of an
15 immunointeractive molecule comprising a portion having specificity for cross-linked fibrin
derivatives 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.

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-derived 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 determining regions (CDRs) of the variable domain derived from the 3B6
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conpl ex wi tiore kenihe rsids ient vasiablt mponbdtpid 3B6 Astibodyaisr mutafedt foerededenilii( zed
carrier, may. deliver any cl ot .bindi.n | ecule .to the site of a WD 03/000736
PCT/ AU0Y) Oﬁlé?ﬁsihr?@)@ﬁﬁ% ‘gjé’e%ﬁ?s'dg ngﬁoa?ﬁ SA8%ti c or therapeutic agents.
The present invention contenplates, therefore, the use of a dei nmmunized
muri ne

The present invention further provides a variant of murine monoclonal antibody 3B6
deimmunized for use in humans comprising one or more amino acid mutations in the v-
region of the 3B6 antibody designed to eliminate or reduce peptide fragments of the v-

15 region associating with MHC class II molecule.

The deimmunized immunointeractive molecules 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 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 the patient to reporter molecule-detection means to identify the location of the

25 antibody in 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



nonocl onal anti body specific for D-diner or other cross-linked fibrin
derivatives in the 5 manufacture of clot inmaging agent. Yet another aspect
of the prweanwoi7awenti on contenpl ates a nmethod for facili PariAu20os7

di ssolution or renoval of a blood clot in a human, said nmethod conprising
admnistering to said human a clot dissolution or clot growh
prevention-effective anount of a variant 10 nurine-derived nonocl onal

anti body having specificity for human-derj ved D-dimer and other
cross-linked fibrin derivatives and non-reactivity with fibrinogen or
fibrinogen degradation products inclusive of fragments D and E wherein
said variant nurine-derived nonoclonal antibody is substantially

non- i mmno@@ﬁia%wieﬂ ag othgreiaSuRedic OF Hegapentic a8sAbe| onal anti body furt her
conprises a clot dissolution or clot growh prevention agent 15 fused,
bound or otherw se associated thereto. Still another aspect of the present
i nventi on iThe dbfee@itedwtemtldrhe;ou&mpdn‘,tes; tharef@nf thairuseeof oterdeimﬂurrizad)cinnriadz
ant i body havi nglﬁspem ficity f -derived D-dine

i Taked Bpriee

cross- | i nk&WIPFIgRRlnAnibPLY £p5c %f%r AL PRAEYET GrasyIgiech fIPTipy eﬁagtéwsap the

fibrinogen dearadat bP&o?&a%ﬁ%%f i nclusive of fragnents D and E wherein
derive ocl o

sai d variant nuri ne- nal antibody is substantially
non-i mrunogeni ¢ in a human and said anti body further conprising a clot
di ssol utiog, or c

2t ached  NeY GOEMEh SSHRal AR RO BT AR EEE & SRR GSHAHRE R of

a bl ot cl oyiskStufton BHFBAbva? 8f 4 bRIR &Mﬁda RBh&E léln% Ihéthéd \ééirnbﬁﬁhg BHfidlStering
nonocl onal anti body 3B6 dei mmuni zed for use humans and conprising a

conbi nat i ofp edid hemap apldt Ichsgcbiutlmhar nIWgr@qhmrsVaxl@npfef@ctr@ ampunt aodi anvarset d

d | l. m S 7/ SEQ I D
N0 10, B QBRI Y S Kot L DR TR O ReP a7 Gty 15 NTA50Ted Bl B
NO: 7/ SEQ | BiNE) ckdss- 191 | BhiO RBfiPktRel RinliChdreadlidty BitlOfhinb&n Br NBriibgen SEQ

ID NO 9/SEQ I D NO 11, SEQ ID NG 9/ SEQ | D NO 12 and SEQIDNO?/SEQIDV\D
03/ 000736 Qgr,adsam,lmgglgzys inchugive of fragments D and E wherein said variant murine-derived

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 directed to the use of a variant murine-
derived monoclonal antibody having specificity for human-derived D-dimer and other
cross-linked fibrin derivatives and non-reactivity with fibrinogen or fibrinogen degradation

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 a blot clot in 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 amino 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:10, SEQ

30 ID NO:7/SEQ ID NO:12, SEQ ID 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 ID NO:7/SEQ ID



NG 11 or conbinations of am no acid sequences encoded by nucl eoti de
sequences having at least 70%simlarity to one or both am no acid
sequenceswpr3peabe of the above listed pairs or nucl eoti decTaquenes

capabl e of hybridizing to |l ow stringency conditions to one or both

nucl eoti de sequences or their conplenentary fornms in each of the above
listed pairs. 5 The variant 3B6 anti body dei mmuni zed for use preferably
conpri ses a conbi nation of heavy and IiLght chain v-regions conprising the
am no aci d sequences selected fromSEQ IDNO1/SEQID NGO 4, SEQID

NO 2/SEQ ID NO4, SEQIDNO3/SEQID NO4, SEQ IDNO1/SEQID NO 6, SEQ ID

1D N o SEQQ B! RerRmTeRe | RO RSt TiseN B et bV abilop ik TOHESY BiPR

acid sequeng gastR)h RemBhrity Q8 FIne [ MWoth iy béidl sbQuepdes BY eRAtdT BF1aBOve Astkd
sequences in each of the above listed pairs. Another preferred variant of

3B6 conpri paiss er rustasitida sewignesss capablg oblrdridizing taclesm sﬁnngen% ce@btlmtoy@ﬁ &t ed

Vi) Viva, SO Eetiel B e opiebty e i SR Y Bt IR W o

contenplsates a nethod for detecting a blood clot in a human pati ent by
introducing into the patient a dei munized formof nurine nonocl onal

anti body 3BBeopriant 3Be jagtihody ﬂ@mwmedgﬁaémse triefeEbly compriess wwbalatd@p@f ter
ol ecul e abl.y g SaSEIAILAR Qb iskaReLeh Ly ot arahav b

circul atory a conputer assis
t onogr aphi EDMNIOI18EQ @dﬂ@lmSE@HhNKDZ/S\E@EaNCZé $1P@ [0 NO:3/3BQYEX NartSED

ot i n°2 R R amoVep. Sk et b s ke Sad o O SERTR A sbsar m
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ant i body t bombiphtiots dfreenind acidlsequnyesslysireat least7@Hesimiariydc bhagr bathdmino

patient to planar cl ot o visualize the clot. 30 The dei mmuni zed
i munoi nt ef éﬁ?q}?nﬁ?ﬂl&?ﬁ% ‘i)tggfﬂi’l Veﬁ}sg%éﬁl‘ Sinvention is also useful to

Another preferred variant of 3B6 comprises a combination of heavy and light chain v-
15 regions selected from VHvS5/VKvl, VHv6/VKvl, VHv7/VKvl, VHv5/VKv7,
VHv6/VKv7, VHv6/VKv4, VHv7/VKv4, VHV7/VKv7 and VHv5/VKv4.

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
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



WD 03/ 000736 PCT/ AUO2/ 00827 -11 anchor an anti-coagulant at a particul ar
site. This aspect provides, therefore, tissue-specific anchoring of a

di agnost iwOo®B/00478¢ apeuti c agent to, for exanple, a clot. PoTtAt®eren2e, the
i mmunoi nteractive nol ecul e may be engi neered to have nultiple
specificities. For exanple, a bi-specific dei munized antibody is
contenpl ated which conprises one 5 specificity for a clot and anot her
specificity to a site of a clot (e.g. tojga_cell receptor). This enables
the antibody to remain at the site of the clot. In an alternative, a
multi-step treatnment is contenpl ated where, for exanple, the dei munized

il R N kWA

anti body digh&itdrRg §f0a dNBnbdticSr MBfpBRY agiddA®r fot RRadPlel aCASIPuARmicEe, the
adm ni stered to enhance or nonitor the first conplex. The dei nmuni zed

i MMunoi nt ef@eampinteragsivec madeartey nadys bebengisesred telebavemimidtiplh especiisitiess Fo1s

of clot dissipation,or clot .di sappearance. . This 1s useful -t.o predi n
car i er ¢ hevmlils. bRty GPLTRRAZRLARE o' B Sobtathil anlith RERRLELs, 94
det er m 15 ngpédifcityt fRRtal &k @ anbier spedificity ttd alstte 9€6 @I (¢.peRt MBI Scgpior). Bisis
anti-coagul ant treatnments. The present I nvention further provides

conj ugat es cadhipt ths iapdbadydo genpmahihesitc optheigigtunoi nt er acti ve nol ecul es and
i mgi ng and/ or therapeutic tags. Exanples of imaging tags include MR
ultrasound and CT tags. Exanples of therapeutic tags include radioactive
i sot opes, amtan cllieidating agefnlibsepdiretinekt ne scontdALdORHSAS, H6IT/eAbkdple) B2 7
-12 A summary of sequence idlelnt i.fiers used throughout the subject

speci f i cat idgHupaniged\ARfe@ri oiherrdpercdve mEeele ogfiifealcd K 2Befffisfiagulant is
L dent i e $dnmistei N trgdtenNHot BEPHRNE 1!cOMpiex 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 imaging and/or therapeutic tags. Examples of imaging
tags include MRI, ultrasound and CT tags. Examples of therapeutic tags include

radioactive isotopes, anti-clotting agents and cytokines.



1 Amino acid of 3B6DIVHvS 2 Amino acid of 3B6DI VHv6 3 Amino acid of
3B6DI VHv7 4 Amino acid of 3B6DIVKvl 5 Am no acid of 3B6DI VKv4 6 Am no
aci d 3B6DVOHS/B0073NuUc| eot | de sequence encodi ng 3B6DI VHVS  @Cudlioeoes2te
sequence encodi ng 3B6DI VHv6 9 Nucl eoti de sequence encodi ng 3B6DI VHv7 10
Nucl eoti de sequence encodi ng 3B6DI VKvl 11 Nucl eoti de sequence encodi ng
3B6DI VKv4 12 Nucl eoti de sequence encodi ng 3B6DI VKv7 WD 03/ 000736

PCT/ AU02/ 00827 -13 BRI EF DESCRI PTI ON CE,THE FI GURES Figure 1 is a
representation showing (A) a schematic of "t he 3B6 nonocl onal anti body; (B)
a phot ograph of 3B6 binding to blood clots (x4,2000 magnification). 5
Figure 2 is a schematic representation of a 3B6 antibody |abeled wth, a
nucl ear t ag SYEBOAKIL seqreyge idennfipts usedithapehawiihe subiey sadafeationdhpwniied iy
adm nistra 'a f 3B6 99nifc to the 10 circulatory systemof a human.

Fi gure 3B i's a phot ographi c representati on showi ng vi sualization of bl ood
clots in the anterior thighs as radiation from99mlc concentrates at the
clot site. 15 Figures 4A, 4B and 4C are graphical representati ons show ng
D- di ner ca&wkEgssaﬁ“W%O%@WHﬁ?M K nonocl onal anti bodi es. WO
03/ 000736 PCT/ AU02/ 00827 -14

. SEQUENCEIDNO: | | ‘ DESCRIPTION

1 Amino aéid of 3B6DIVHv5

2 Amino acid of 3B6DIVHvV6

3 Amino acid of 3B6DIVHv7

4 Amino acid of 3B6DIVKvl

5 Amino acid of 3B6DIVKv4

6 Amino acid 3B6DIVKv7

7 Nucleotide sequence encoding 3B6DIVHVS
8 Nucleotide sequence encoding 3B6DIVHv6
9 Nucleotide sequence encoding 3B6DIVHv7
10 Nucleotide sequence encoding 3B6DIVKv]
11 Nucleotide sequence encoding 3B6DIVKv4
12 Nucleotide sequence encoding 3B6DIVKv7




DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCODI MENTS The present invention is
predicated in part on the application of biochem cal techniques to render
an i nmunowotodnewsé ve nol ecul e derived from one ani mal or &¢iraxvoeoearure 5
substantially non-i mmunogeni c in another animal or avian creature of the
sanme or different species. The biochem cal process is referred to herein as
"dei mmuni zati on". Reference herein to "dei nmunization" includes processes
such as conpl ementary determ nant regiony3(CDR) grafting, "reshaping” wth
respect to a framework regi on of an i munoi nteractive nolecule and
variable (v) region nutation, all ained at reducing the innmunogenicity of

an 10 i nmungQi [ | e | icular host. In the present case,
t he preferﬂﬂ%ﬂil}e léﬁﬁrﬁﬁﬂ é\iﬁﬂvﬂg}%@%@% is an anti body such as a

pol ycl onal or nonoclonal antibody. |In a nost preferred enbodi nent, the

i mmunoi nteractive nolecule is a nonoclonal antibody, derived from one
ani mal or d&ligene Iiseaepiceerdgattpnghpwingidiasichematicofdhel 3Bp mpanestpanl aitibpdy;{(B)

anot her ani_nmal . or avi reature fr h or different species. 15 The
present i nver Ito(%ap equﬁefjgbl%%ﬁ%ft%l?]f)g rqggsc@fl?i@g&mr?gfl@ccﬁﬁl%@ derived from one

animal @ avian species or strains and which are substantially

non-i munogeni ¢ when exposed to an |nmune systemfroma species or strain
of anot her neaf ipra gshcaistie represpniationhel @a}gﬁ antibady) labeled swithhyp Budeds teg
usef ul diaqmmféjc or therapeutic properties per se or nmay be used to 20
del i ver act'ive“conpounds (e.g. anti-clotting agents, radioactive isotopes)
to a target site. GCenerally, the carrier nolecules are i mmunoi nteractive
nol ecul es. Nbreiﬁgrticularly,,the present_invention is directed,to a

dei nmuni zedigWeE 3N iha dagiynmatic reseseateHan showingpdnppisiratymm af 386 i ndederthged
nonocl oppl P§$Q99¥s§%9§§éﬂﬁﬁﬁﬁly i ncapabl e of inducing an inmune response
agai nst i1tse In éYnon-nurlne'aninaI and in particular a human. Even 25
nore particularly, the present invention provides a dei nmuni zed form of

muri ne nongQcl onal .anti bod B6 such that jt js i.ncapable of, aor exhibjts
reduced capagtieySl d¢ 2 ph ﬂ??ih@ r%Prsis?B@PamSLamgmlfﬁ ZP%%8§§B’°§9‘&P§%§P the
Itself or 'aht%ﬁQPing&%ltdsYé‘clﬁatYﬁ}?ﬁ'oﬁgmﬂ'c%h,@én%qtestaf’th@,c&lg?&- The dei muni zed

i mrunoi nteractive holecules and in particular anti es of the present
i nvention have a range of useful diagnostic and therapeutic applications

such a5 Figures 4A, 4B and 4C are graphical representations showing D-dimer capture assay

using deimmunized 3B6 monoclonal antibodies.



30 in the detection of blood clots in the circulatory systemof a human and
as a clot targeting agent to deliver a clot dissolution or clot growth
prevent i owoagmeat73cuch as an anti coagul ant. WO 03/ 000736 PETIAIO20H@2327 -
15 The demmuni zed i ncl udi ng humani zed forns of the subject nonocl onal

anti body are particularly useful in the diagnosis and treatnent of

condi tions such as deep vein thronbosis and pul nonary enbolism The

mol ecul es of the present invention are _particularly useful as agents for
delivering active conmpounds to a target site. Such active 5 conpounds

I ncl ude cl ot binding nol ecul es. Accordingly, one aspect of the present

I nvention N ' ' ' ' , said

vari ant cowgﬁDi%gkﬁghlﬁgéﬂgéwwEhﬁgﬁwﬁ&med fibrin
derivatives and which portion is derived froman immunointeractive 10

mol ecul e obtainable fromone animal or avian creature wherein said variant
exhibits rlddpeeseni mventogeaiprddisatddingactdnethe applinafion of hitchemispbigchmigudsiiom
the sane or_djfferent SF cies. As.st tgp.ab %? the preferred tornl%ku

| mrunol nt er ST VB BPBIERRECRES, MIble G5rige o Qe ity G il e
nmonocl ormal sabdtadiatdy noﬂﬁﬁ:ﬂﬁﬂb?@ﬁb’in @i ehinds BEtiaR treafie Bf B8 8Mhe bRUHTEéMN
provi des a variant nonocl ona anti body conprising a portion having

speci fi ci t ypeaes. dhgskioshomded] Broensk ds deferrodite Visreindg “defmrewnipgion oRefegence

avi ancr cattr s Mherbri e Rot AP LRBRR S oh Obflerlchily Ao firogin,

second ani fE@DR)rgrafeivipafrestaphulol veittf regpact hea Samewaik adidrebent impeabidtradtivea
particularly preferred, enbodi nent, a nonqcl.onal antibody js obtained froma

murine aniRifculsand Gargblegy) Faeympatinny dkymed of BrAFBe ks THEHIRGESNICHY PEPT or
adiff NG SRS ' . T i

ant i boS{/dai 21 rai gglgé}?ﬁ{‘@ehéﬁ’rlr% Plkﬂzﬁ aa'ri #%gratﬁ(r)ath%ﬁ eﬁlzlﬁ ?%%H{}cglé m@gﬁf F%ﬁ%?s
derived fr omnfunbinteragive. mdleeulk at bre pntitwidg sutle as 8 poiygésiak dr mopogbaa mntibadyd
gener at es range of fragments._desigpated fragnents At ﬁé Cross-ligking
of T1brin ith ot Bielse) SmpediRent; er SwFrgIRicEriNe Tmolatler FSed gnagonal

"D-dimer”. ;if6ody; derived from one animal or avian creature and which exhibits reduced

immunogenicity in another animal or avian creature from the same or different species.
15
The present invention 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
immune 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 useful 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.



dimer is a nol ecule of about 189,000 daltons and conprises two fragnent D
noi eties 30 bound by cross-linked bonds between the 'y chain remants of
fibri nogewo 093¢ 000736 PCT/ AU02/ 00827 -16 Accordi ngly, pemotteenosaspect of
the present invention is directed to a variant murine-derived nonoclonal
anti body having specificity for human-derived D-di ner and ot her
cross-linked fibrin derivatives and non-reactivity with fibrinogen or
fibrinogen degradation products inclusiye_of fragments D and E wherein
said variant nurine-derived nonoclonal antibody 5 is substantially

non-i mmunogeni ¢ in a human. Reference to "substantially non-inmnogenic"

i ncl ud d i icit d t t antibody, i.e,
ant1 body bafBr STERBUL dbehe WA CoR oprbEauBRk: FatRRt pdutday e
"1 munogenipgiticMlarfynGéafaliesn ahe althgnokl¥ 4 MeONE, ofl BEWESoM s@hnas Viesp vdin

facilitate a hunoral and/or T-cell nediated response in a host _aninal.
Parti cul ar Itrombesis e#ide irulmhemaiy ogebalisne r The rthalepiey (tdethehpraspitl invgntien aed no

Tt oract wPtReRE gy of Albaf S AR0RLplls  SRBRR FBR Kt

T-cel | medicaipsghdsasdloaseot bialindnidedulek: cel | - assi sted hunoral response.
The i nmunoi nteractive nolecule and in particular a nonocl onal antibody 15

contenpl ated by the present invention includes reference to a clot
targeting : e ef d L4 ne: IV C ang i i
referred t%gjﬁgédgf%mas&{r?on%@%%ng t%&ntP%g%{f/ %@%chﬁjﬁ&gegr? e ti %f Js,
Pat ent No. ifimGa8intetdctiveOmbtaealedistid| yarianh canpaisinigCa | mition haeiher spedificity for
enbodi ment, the present |nvention provjdes. a . dei nized form of, )
monocl onal CEAfe 'lﬂ_g?fi/%gﬁé PRYSS &g whigeinerueR roferoig i#%m W BRTEAIPIEracve
non-1 MigNogsditnid %Bﬁﬂfﬁg[bs ﬁoﬁg%hg"an;rﬁéib&t ﬁ@i%hﬁérééfuf%%hé aaex%ﬁn'ﬁ leRniblt S
context neans a reduced capacity of the 25 del nmunized 3B6 nonocl onal

ant i body t cedunetl dmmonogaddity natretlEn animalne avesporswrafeimtte santesal different
(following initial or subsequent admi nistration) in a human conpared to
murine nofd&Snal antibody 3B6, prior to deinmmunization. Although the
preferred invention is particularly directed to a dei mmuni zed form of 3B6

As stated above, the preferred form of immunointeractive molecule is an antibody and in

15 particular a monoclonal antibody.

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
20 avian creature wherein said variant exhibits reduced immunogenicity 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
25 animal such as a human. The murine monoclonal 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 XIlla 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

30 bound by cross-linked bonds between the v chain remnants of fibrinogen.



30 with respect to humans, the present invention extends to this antibody
or another antibody wth a simlar specificity for D-dinmer and/or other
cross-| i mMked3odtisé n derivati ves WO 03/ 000736 PCT/ AUO2/ 0082TT/AUDZ/00827

dei muni zed for any other animal or avian species. Reference herein to

ot her cross-linked fibrin derivatives includes, for exanple, in addition

to D-dinmer, derivatives of D-diner and a conplex conprising D and E
fragments. The 5 latter includes (DD)E_ggd is fornmed by plasmin

degradati on of cross-linked human fibrin and conprises a conbi nati on of tvvo
D fragments and fragrrent E. Clher cross-linked derivatives include DY, YY,

XD, XY, DX D wh th t t . f ts.of fib
For med f ol PASAPRINERGGPAtat PuRCksy i HEmrh T UREIE! 1 o A Pt g BT el g
are sel ect %;bnbmﬁmfmga@ﬁhmﬁ% el doBhudtied &5l TY-dirh&and RIheFeRdsg SEhkd

anti body of the subject Tnvention is derived froman antibody specific for
D- di mer  andibristdesivaidyassand ncvxkee@cmvmfr with dérrinegen we dibsinogen idegradaion products

{1 agment - DUSHAT SRS Bngrt PP S SRR LR B8 MidReoBf Bt b, O

sel ect ed usd duBstantially rsn- imlﬁaﬁ@gandlmemuﬂiah,ecul es rather than imobilized
D-di mer al though cl ones selected by either formof D-dinmer are contenpl ated
15 by the present invention. Pr ef erably, the dei muni zed anti body exhibits

ff ” .
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to the int eﬁmparlecbrtobetpman mlbbdyll e. dmalanamciygeafobst RAPOGIrS itd eleﬂﬁnmmzatmn
anti gen-bi nding noplecule and its corresgwpdl ng, site on the a en i ncl udes
t he strengPHCE¥Scs: -t Hhederm %B‘ﬁ‘?&?ﬁm%ymc F%&?’ ity to pre¥eite: i %P theisg he

| mmunogloobil i M hym AR tantRr C’PE@&*?' Iﬁe&lg ted gl%sll?%{gp A B%hos U QlCtPeﬁ‘Qmﬂcrlrly

ot herwi se assocliating wth an antig S, there ore,
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i nmunoi nteract | cl | o
ot body.  FHETPEr 6P Teson Shiihaniey e rusehorik oTBE oRSs HemgRsn hereby
i nvention gfQuRRAL e eRatitadRS h B0 IPSediAfing response including a T-cell-assisted humoral

response. The immunointeractive molecule and in particular a monoclonal antibody

15 contemplated by the present invention 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
deimmunized 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 deimmunization.

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 another antibody

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



anti body includes parts thereof including Fab portions and anti gen-bi ndi ng
determ nants. 30 The term "antigen" is used herein in its broadest sense to
refer to woabet7ance that is WO 03/ 000736 PCT/ AU02/ 00827 prCI\wapetale of
reacting in and/or inducing an i mmune response. Reference to an "antigen"

i ncludes an antigenic determi nant or epitope. The antigen in the present
context is regarded as the inmmunointeractive nol ecul e and, nore
particularly, a nonoclonal antibody. 5 Afy_nol ecule that has binding
affinity for a target antigen is referred to as an "anti gen- bi nding

mol ecule”. It wll be understood that this termextends to i munogl obulins
(e.g. pol %}CJ onal. nonoc), onal. a ti bodi es i munogl obulin fragnents and
non- i nmundGIBLHF @éPP¥8 eb?rgpg o iP%s that exhibit anti gen- bi ndi ng

activity. The ternms "antibody" and "antigen-binding nol ecul es" include
dei muni zed forns of these 10 nol ecul es. That part of an antigenic .
mol ecul e a@&f%@&ceMr@h tcaoiibar erostlinled; firimderivatprsriselufles, cﬂ@fr@@tl‘@ge 1j gddition
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ant i genisc Mte@ﬁﬁﬂlmet@mlzmatl@maluy 14Emif ddgaddbesn of Srods-Htlbst Mifish ﬁbﬁﬁ
can conbi ne speC| ficity wwth an anti bod¥r but cannot or only poorly induces
2.
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antibody-producing clones are selected using solution phase D-dimer molecules rather than
immobilized 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

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

20 By “affinity” in relation to the interaction between an individual antigen binding site on an
antigen-binding molecule and its corresponding site on the antigen includes 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 is, 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



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

Anot her aspect of the present invention contenplates a nethod for

gener at i rgoa3/0803&lei nmuni zed nonocl onal anti body havi ng speTiAtoe0e827f or
antigenic determ nants on human D-dinmer or other cross-linked fibrin
derivatives, said nethod conprising: WO 03/000736 PCT/ AU02/00827 -19 (i)
obtaining a cross-linked fibrin derivative or extract containing sane from
a human; (ii) generating an antibody in,a non-human ani mal specific to
said cross-linked fibrin 5 derivative but which does not cross-react with
fragment D; and (iii) subjecting said non-human derived anti body to

dei nmuni zati on_neans. The cross-linked fibrin derivative may be derived
from any serRabls ef macting in enéet indcing @ HENHe irewopsea Faferenssdioas fantigen”

degr adat | o Glac LG Oh SoRlnhl of EEYLLAPROUS A6 Sh D Blocnt DERIRG oGS O

Xll'la and asmn on I nogen w transi en 1 on

subsequent a¢ tmtinhm&iosnteﬂaantelmolleaﬂé and,meérb @dsticuteelyf 4 htonoclgesl anabmi;nver ted to
fibrin by the action of thronmbin and Factor Xllla and subsequently
digested with plasmn. It will, of course, be appreciated that the fibrin

deri vatisve \f 6&5@%@%@% ASEHIE) f3R4 oPRARIAGY rdBrrbd 24T n 34hTEth.-

source other t he an I'geni'c source I's tonveniently froma
bi ol ogi cal bamriing moleéuk:anhIvalltlieaﬂn&em}todnbtheﬁﬂnsaﬂmcbxtmds rteamﬁmnoglpbmhnsc(,e.g.

diluted or c entrated fron1 ani i s.include e tern1"b'o|o i cal
sanpl e". ZﬁogﬁngBOVE HEWH&&’ gq%Fﬂg FWEREPgng t| Qi ¢ 4o¢ %'

[ epr esent s iafhuhPelsbiif? A0 Prorcift SHALARLE thil ntklt MREBGHLBELUAES ty. Th
obt ai ni ng éera 0 gﬁ 65'99?0 eul%%d contal ning the crosls- 1| nkgd fi i)%l °
derivati vetefmmrﬁaanb@dy”rmid ‘i‘auugeldbmgmgummlecalnd’ émb}decdalmgmmiz@dtfoms of lthedet o
a PA roc? mhereln substantially pure cross-linked fibrin derivative

i s i solldt edOSHIRK t ernatively, cross-linked fibrin derivatives may be

purified fromserum obtained from patients suffering severe thronbotic

di sorders based on_ a technique using gel filtration in
That part of an antigenic molecule against which a particular immune response is directed

is referred to as an “antigenic determinant” or “epitope” and includes a hapten. Typically,
in an animal, antigens present several or even many antigenic determinants simultaneously.
15 A “hapten” is a substance that can combine specificity with an antibody but cannot or only
poorly induces an immune response unless bound to a carrier. A hapten typically

comprises a single antigenic determinant or epitope.

As stated above, although the preferred antibodies of the present invention are
20 deimmunized forms of murine monoclonal antibodies for use in humans, the subject
invention extends to antibodies from any source and deimmunized for use in any host.
Examples of animal and avian sources and hosts include humans, primates, livestock
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.
25 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
30 deimmunized monoclonal antibody having specificity for antigenic determinants on human

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



conbi nation with ion exchange chromat ography as descri bed by WI I ner et

al., Biochemstry 21: 2687-2692, 1982. 30 WD 03/000736 PCT/ AU02/00827 -20
The anti gwo 080036 D- di mer or ot her cross-linked fibrin dePCcrattoze)s2can be
separated fromthe biological sanple by any suitable neans. For exanpl e,
the separation may take advantage of any one or nore of the antigen's
surface charge properties, size, density, biological activity and its
affinity for another entity (e.g. anothergprotein or chenical conpound to 5
which it binds or otherw se associates). Thus, for exanple, separation of
the antigen from the biological fluid my be achieved by any one or nore
of ultra-centrifugation, ion- exchange chronmatography (e.g. anion exchange
chromat ogr aphy, cation exchange chromatography), electrophoresis (e.qg.
polyacrylaq?de Q%hmﬁh@ﬁkhﬁ@ﬂﬁk@?ﬁ@ﬂnH&Q@k@@k&bﬁﬁmﬁ@&ﬂﬁﬁm@gﬁnwﬁh%@ahmmmx
separation (e.g., gel filtration, ultra-filtration) and affinity-nedi ated
10 separation (e.g. inmmunoaffinity separation including, but not limted

to, magnetic, bead separation such as nabeadTM separ ati on, . .
 munoohr orfik oo ESRTIRS AEHATErER Fir APRh e ST EEG R T cossAPky] Bhin
techni que(s) enieAya By whedds 8t drbf-relit Nioiraherd €l laddt y or physi cal
properties of the particular antigen. 15 Preferably, the separation of the

antigen fromthe biol ogical fluid preserves conformational epitopes

Cause dendir atrooole SREAREEp fRfcerhM Rpnlotyy B Betp ik AL RERY: TP T

recogni ze the inportance of maintaining or mmcking as close as possible
physi ol ogi cal condjtions peculiar to the _antigen (e.g. the biol ogical
fluid fromhRei epsstiipdalirin Wedvaing) mey hendervedt igm e sEirblg apfigeniny extract

det er m pant. . aCt | 0 -ant | : | : he

ani el 1 4718 flahnihl gl Aok 084G e bty WE e 20P SHBERR0C Sl of
ensur es t hehroaibst, NPackdr XPP# oidli plaeminaohi filedhiopsn i with heansienu el efdraatiormland hat
woul d recogni ze the native antigﬁn. In a Frefetred .enbodi nment ﬁf,this

type, the aneseguspticlotslypisr bt By RHehmeRedprhs Bbfirogentis spaVakdng Bbn Sidher
more of af b idd ¥r BEBALA ARI'FadS! XTI bh@ Mgty Wikdsded with"PMsnR. Tt will, of

course, be appreciated that the fibrin derivative or extract containing same may be obtained
15 from an animal source other than human. The antigenic source is conveniently from 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 in vivo method includes 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

Alternatively, 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 ef al,
Biochemistry 21: 2687-2692, 1982.

30



25 Imuni zation and subsequent production of nonocl onal antibodi es can be
carried out wusing standard protocols as for exanple described by Kohler
and M| stwp3MaBur e 256: 495-499, 1975; Kohl er and M | sPermUE00827 J

| munol . 6(7): 511-519, 1976), Coligan et al. (Current Protocols in

| munol ogy, John Wley & Sons, Inc., 1991-1997) or Toyama et al. 30
("Monocl onal Anti body, Experinment Manual", published by Kodansha
Scientific, 1987). Essentially, an anipgf_is inmmunized with an

anti gen-contai ning biological fluid or fraction WO 03/000736 PCT/ AU0O2/ 00827
-21 thereof by standard nethods to produce anti body-producing cells,
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the 10 transformati on nethod using Epstein-Barr virus (EBV) (Kozbor et
al ., Met hodiee biolamica) riblidgyayl be:achieged byssly. onenon npnre fafr ylra-cenfidifiatient on-

(desori bed crtbaf Pofifmebdinty (CBT 4By, ek ity |20, EBREs e
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anti body-producing cells with the potential to produce antibodi es, )
parti cul ar H9eussing), cirq sepaplor ye&d !t Alteptinge vbralib@tipn) jand  affpeyanedisted i c

cells MY f: Ay ' |..: Pl of
et rad o gl Gk, iAo it SO0 oty Bl M REL | HAdeif 2R
exenpl ary eegeaionensuchf ahi Dyinabeadty oneparatéon, S Ah@amockiohmtogriphyu s éthmunb-
woul d be possi hl e, however, tQ use rat, raphit, sheep or goat cells, o
cells frgﬁf‘?ﬂﬂ*\‘@Po’é}ni (Rgice ﬁgcﬁ’és sgnyERtien gtechigque(s) employed l%ay depend on ﬂ[‘e

biological activity or physical properties of the particular antigen.

15 Preferably, the separation of the antigen from the biological fluid preserves 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 Kohler and Milstein (Nature 256:
495-499, 1975; Kohler and Milstein, Eur. J. Immunol. 6(7): 511-519, 1976), Coligan et 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 animal is immunized with an antigen-containing biological fluid or fraction



Speci al i zed nyel oma cell |ines have been devel oped from | ynphocytic tunours
for use in hybridoma-producing fusion procedures (Kohler and M stein,
1976, supwa@;03@miéran et al., Nature 276: 269-270, 1978; Yaorlawseoed27, J.
Virol. 42(1): 220-227, 1982). These cell lines have been devel oped for at

| east three reasons. The first is to facilitate the selection of 25 fused
hybri domas from unfused and simlarly indefinitely self-propagating nyel oma
cells. Usually, this is acconplished bysysing nyel omas with enzyne
deficiencies that render themincapable of growing in certain selective
medi a that support the growh of hybridomas. The second reason arises from

the inh t ahility of |ynphocytic.t s t d t hej
ant i bodi es OFEtD) FFRGATS MAROG, BAretis R gP ot Rihons S0P a ey Bl ety  ne
hybr i domas prétiRin@rnsic| cells (8. BNE@ tsﬁfTHéﬁé)délfsi &6 10860 eBAbPed froft the OF

heavy i munogl obul i n chai ns are used. ird reason for selection of these
cel | " |i nes imswupzed 3nood Ageinpapyiaizetion Oe entigapmpay meed td firss be assorietedywisihg

ef ficiency,for fusion. el o el |l line A ed for .

ot oduct | on Er R TRE st ¥ o Tindfich ar S MCuTE e ral ik ylight 18 which a
P3X63- AGB. @b offsddnylinfigdnckehiiySubitancen@/e0a Agpnpischatiralbl 94 Afif6iDyBinkkd tdhe
P3X63- Ag8 and NS-1 cell |ines have been descri bed by Kohler and M| stein
(1976, suprahanceHs pENNagengity. (1978, supra) devel oped the Sp2/0- Agl4

nyel oma |ine. The S194/5. XXO. Bu.1 line was reported by Trowbridge (J Exp.
Med. 148(1): 313-323, 1978). 10 Methods for generating hybrids of

ant i body- pimeiseialigatinl cfemtibody-prodacing dellcabl e @adiedrone lusintg methdds, whithl dry

i nvol ve m xing somatic cells with nyeloma cells_ in a 10:1_  praoportion
(al t hough t¥d-108f0iR iR 3hyFoncyamplomthy damartplization alhacyutbelaa%éved by the
respectqigve ] e o} qgﬁpt- m . M
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have been dizspnilbgd /CKoldi@rl%sey M & prefemed e8ibbdindcht,sapibadygodduemgacedls are

M| stein, 1976, supra, fter et al. mati.c Cel ), Cenet. 3: 231-236,
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I nvesti gat Qfsch WokRicReBABloy¥d ToSthRHodRYi¥E oM h&RIdHaY GRtibddiECIn this method,

somatic antibody-producing cells with the potential to produce antibodies, particularly B

15  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 (Kéhler 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 second reason arises from the inherent ability of Iymphocytic 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



Because fusion procedures produce viable hybrids at very | ow frequency
(e.g. when 20 spleens are used as a source of somatic cells, only one
hybri d i swolsatated for roughly every 1x105 spleen cel |l s) pCirtatog/ogmef er abl e
to have a neans of selecting the fused cell hybrids from the remaining
unfused cells, particularly the unfused nyeloma cells. A nmeans of detecting
the desired anti body-produci ng hybri donas anong other resulting fused cel
hybrids is also necessary. Generally, the_selection of fused cell hybrids
is acconplished by culturing 25 the cells in nmedia that support the growth
of hybridomas but prevent the gromﬁh of the unfused nyeloma cells, which

normal | y ul i Vi |nd |ter The-somatic cells used in the
f usi on do ?fttﬂ?fgﬁlﬂfagiﬂﬁylaﬂgﬁg?cé Flﬂlty ininvitro culture and hence do
not pose a problem In the exanple of the present invention, mnmyelonma cells

| acki ng hypoxant hi ne phosphoribosyl transferase (HPRT-ne ative wer e used.
Sel ecti on a@mmyelgmatclqgslmes;mabrsbeugedrﬁuéhq: production of fused cell hybrids, including,
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cells. WO @39@@@@8@ BICT/ PROREROBALS andiBNThie célb éined haneehenedesaied by Kiahler

di fferent genetic deficiencies édrug sensitivities, etc. iﬁ)@t hat can be

sel ected aged idilstein ﬂé’aﬁasmbo lylmgn t4dealg (bWMSh S@Pr@e‘ffﬁﬁ pédhe YSradhpelent
hybri ds f@é Kk t4 yel
culture thzn}%uoglg%l cel :TR%%DI /S. @gg‘};l/wﬁ% ?lﬁl S orr%ﬂ%}f g??‘;c]) i tfﬂ%eé%ssary
to identifys8t19sy3nyiy, |1g$8)v\,h| ch produce the deS| red antl body, so that they
may subsequently be cloned and propagated. CGenerally, around 10% of the
hybri ds obtai ned produce the desired anti body, although a range of from

bout % t i 5 i
hybri e anTgts. Y chrafBE by URES BT ARG IR ORIERE et br ThpTa0Me RERS 454 N0
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i nked |nnunos ent assa i's perforned to selecte nt i body
produci ng of cell membranes. Fusion methods have been described (Kohler and Milstein, 1975,

15 supra; Kohler and Milstein, 1976, supra; Gefter et al., Somatic Cell Genet. 3: 231-236,
1977; Volk et al., 1982, supra). The fusion-promoting agents used by those investigators
were Sendai virus and polyethylene glycol (PEG).

Because 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 in 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.



15 cl ones using solution phase D-diner. Once the desired fused cell hybrids
have been sel ected and cloned into individual antibody-producing cel

| i nes, eawbosmbd73é i ne nay be propagated in either of two Candaedosznays. A
suspensi on of the hybridoma cells can be injected into a histoconpatible
animal . 20 The injected animal will then develop tunours that secrete the
speci fic nonocl onal antibody produced by the fused cell hybrid. The body
fluids of the animal, such as serum or_ascites fluid, can be tapped to
provi de nonocl onal antibodies in high concentration. Alternatively, the

i ndi vidual cell lines may be propagated in vitro in |laboratory culture

vessels. The culture di um cont aifi ng hi gh centrations_ of. sin
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or centrif ggiabé SlecteNibainst BRS@AARtipporikld tHel @ewthldTretelybichil esSmpéientitabtiasl
for their specificity to detect the antigen of interest by any suitable

i mrunodet eégalempessibls. For exanple, cell lines can be aliquoted into a
nunber of wells 30 and incubated and the supernatant fromeach well is
anal yzed by enzyne-1linked i nmmunosorbent assay (ELISA), indirect fluorescent
anti body t getdthlomesksaie tdiRirkd ke selddt®eMRulidtOBE Ta& ARET/ AU0ds. GBR 7in thid4ime! |

| i ne(s) producing a nonoclonal anti bod}%/l? capabl e of recogni zi.ng .the target
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animal to
ant i bodi es ob&inEdysoditceahe desied tantibodyy tithoughr owande of iftonaafout dttosbept 30% is

nmonocl onal anti bodi es ich specifically interact.with_ D-djner, or other
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typically single-chaln antibodies. enbodi rent, such cells are

engi neer edradioiem@essagu tdchhiquesciad, nfot exxatnpde, wiéschibeth dod & eangthai nalpf((@[is)
ant i body. Te Ipop Nl AL PORY S NT NPBES bt £ SRR AR op.
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 injected animal will then develop tumours that secrete the specific monoclonal
antibody produced by the fused cell hybrid. The body fluids of the animal, such as serum
or ascites fluid, can be tapped to provide 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 supernatant from each well is analyzed by enzyme-linked
immunosorbent assay (ELISA), indirect fluorescent antibody technique, or the like. The



take any of a nunber of forms including the preparation of chineric

anti bodi es which have 15 the sane or simlar specificity as the nonocl onal
ant i bodi esopsepEsed according to the present invention. CRCEUOC/H0e82I bodi es
are anti bodi es whose |ight and heavy chain genes have been constructed,
typically by genetic engineering, fromimunoglobulin variable and
constant region genes belonging to different species. Thus, in accordance
with the present invention, once a hybrigonma producing the desired

nonocl onal antibody is 20 obtai ned, techiilrques are used to produce

i nterspecific nonoclonal antibodies wherein the binding region of one
species is conbined with a non-bindin% region of the antibody of another
speci es ( Licgl! &pe(g) prodppigg 2 mepaclonakgibody capablspofgiecogazng thpyiarget agigen buby
exanpl e, CB§§ - hL j . i n
be grafted%ﬁﬁ?% a lﬁﬁggﬁg%%gﬁﬁgggég%%@Fg%§gﬂ%%%@%?gfﬁgfh%ﬁgﬁﬁgg$ﬁgﬂgﬁgﬁﬁody
(Eur opean Pateoit infgtediin@ta tisto2dmpiaiblOam3ia]l #odrm Jomesrs ehd &b prodiiad, oBecd 2dd
522-525, 1986; XErhoey n et al., Science 239: 1534-1536, 1988; R echnann
et al., NaPUR& Besequysdansbodiesggg) | n this case, the dei rmuni zi ng process
i's specisfic for humans. More particularly, the CDRs can be grafted onto a
human anti body variable region with or without human constant regions. The
non- hunman Tans,i tedyprgenty imiention hero GBS insat fipt cédp ymomkckmak dintibodiss twilgich
"“donor" and th uman 30 anti bod rovi di ng..th ranework is typically
referred t Sp%%g“taﬂ@ rﬁﬁ@&%ﬁﬁﬁﬁ}&n&%ﬁg Pg’ﬁf CTOF%BP]%ﬁ%sé%rT‘EGWSYIV%e present, but

if they are, they nmust be substantially identical to human WO 03/ 000736

PCT/ AW02/ 00827 -25 inununoglobulin constant regions, i.e. at |east about
85-90% pr &fsendichipd above, n0B¥nnal cells eudhcrsrat plesl, yeade aedor nii¢ropial caelsahaybe

humani zed antj bod except possibly the re,.substantially identical
o cor r0spane o Eparres Sty ariare TR0 g s PRDREAEhcubh <8R 6™,
"hunmani zed eagihbd6dhb’ exipSess RudlBic R0 IOIIBY Which @néodel @iz &fthnl ngibbdyg hai n and
a 5 humani zed heavy chai n i nmunogl obulin. A donor antibody is said to be

"“humani zed", by the process of "humani zation", because the resultant
humani zed i i pect 0 I o, .t he ant.i ge 0

ant i body tﬁf’i}fg “%?1%%0 %ﬁ{fﬁg&@%& ]s-?el)E‘l‘ecrll'?eceélnt%:)edC S el %Q@?noﬂle %ﬁgﬁﬁgghpo%ﬁ%c@g%es
reference tdkeanyafhniotyr effofy fichriing Be prdpardtios W Shink@istantibsdidwvhich have

15 the same or similar specificity as the monoclonal antibodies prepared according to the

-

present invention. Chimeric antibodies are antibodies whose light and heavy chain genes
have been constructed, 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
20 obtained, techniques are used to produce interspecific 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. 0239 400; Jones et al., Nature 321: 522-525, 1986; Verhoeyen et al., Science 239:
1534-1536, 1988; Riechmann et 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 substantially identical to human



case, a human host. 10 It wll be understood that the dei muni zed

anti bodi es may have additional conservative amno acid substitutions which
have subswarivai7Bey no ef fect on antigen bindi ng or other PCEmuImegosabul i n
functions. Exenplary conservative substitutions may be nmade according to
Table 2. 15 TABLE 2 ORI G NAL RESI DUE EXEMPLARY SUBSTI TUTIONS Ala Ser Arg
Lys Asn dn, H's Asp Au Cys Ser Gln Asn Qu Asp dy Pro His Asn, dn
Ile Leu, Val Leu lle, Val Lys Arg, G u WO 03/000736 PCT/ AU02/ 00827
G O G NAL REGDUE. EXEPLARY SUBSTI TUTRSRS. et Leu, Ile Phe Met, Leu,
Tyr Ser Thr Thr Ser

immunoglobulin constant regions, i.e. at least about 85-90%, preferably about 95% or
more identical. Hence, all parts of a humanized antibody, except possibly the CDRs, are
substantially identical to corresponding parts of natural human immunoglobulin sequences.
Thus, a “humanized antibody” is an antibody comprising a humanized light chain and a

5 humanized heavy chain immunoglobulin. A donor antibody is said to be “humanized”, by
the process of “humanization”, because the resultant humanized antibody is expected to
bind to the same antigen as the donor antibody that provides the CDRs. Reference herein
to “humanized” includes reference to an antibody detmmunized to a particular host, in this
case, a human host.

10

It will be understood that the deimmunized antibodies may have additional conservative
amino acid substitutions which have substantially no effect on antigen binding or other

immunoglobulin functions. Exemplary conservative substitutions may be made according

to Table 2.
15
TABLE 2
- ORIGINAL RESIDUE I EXEMPLARY SUBSTITUTIONS
Alé Ser |
Arg Lys
Asn Gln, His
Asp Glu
Cys Ser
Gin Asn
Glu Asp
Gly Pro
His Asn, Gin
Ile Leu, Val
Leu Ile, Val
Lys Arg, Gln, Glu




Trp Tyr Tyr Trp, Phe Val Ile, Leu Exenplary nethods which may be enpl oyed
to produce dei nmuni zed anti bodies according to the present invention are
descri bedwofoawogs@anpl e, in R chmann et al., 1988, supra; POTAURPaENt Nos.
6, 056, 957, 6,180,370 and 6, 180,377 and Chothia et al., J. Mol. 5 Biol.

196: 901, 1987. Thus, in one enbodi nent, the present invention contenplates a
dei mmuni zed anti body nol ecul e havi ng specificity for an epitope recogni zed
by nonocl onal anti body 3B6 wherein at 3 st one or at |east two or at

| east three or at least four or at |east“five of the 10 conpl enentary
determ ni ng regions (CIFG) of the variable domain of said deinnunized

antibodyi de B6_nonocl onal anti body and ol g—
i munogl obul i n- derQRIsGINJALtR:ESIDUEe dei muni ZOCEMRLA Xﬁ%$EEW$IQN§
derived fr{ oo o 3 aiTat-ogue O Ol
whi ch the antibody is to DE deinnunized 15 This aspe%@u t he present
invention [nvolves mani pypation of the friamework regnp 0du, Tyr NON- human
anti body. Preferably the dei nmmunized antfibady is a hunani zed form of

muri ne 3B6
a vari abl e

20 One pref e¥ared dei nmuni zat

i on process |sfﬂéferred to herei

A v an AN~y of b L A and e P |
vy T Cyruiryrdi-L LIy —dimu T Toul f

S— 1 i—&a Lﬂ_ll Ll =] rb aIILI UU’U—Y II_TU

aci d sub%etri tutions wthiri

resul ting anti body conprises one or nore fam no
the v-reqgi Dn when corrpar epfpt o the present) (e.g. nurine) fpﬁt I body. WO
03/ 000736 AU02
to further the potentiaIThmr an |nduced | mmune responEELPhethe |ntended
host (e.qg.
t he assunpi
Exemplary methods which may be employed to produce deimmunized antibodies
according to the present invention are described, for example, in Richmann et al., 1988,
supra; U.S. Patent Nos. 6,056,957, 6,180,370 and 6,180,377 and Chothia et al., J. Mol.
5 Biol. 196: 901, 1987.
Thus, in one embodiment, the present invention 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 remaining
immunoglobulin-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
deimmunized.
15
This aspect of the present invention involves manipulation 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.



anti body requires a T-cell nediated response. The trigger for the T-cel
response is the 5 presentation of processed peptides enmanating fromthe

i nt roducewoandiisely on the surface of antigen presenti ngPCelAW20MRCS). The
APCs present such peptides in association with surface MHC cl ass |

nmol ecul es. The dei muni zed approach is, therefore, based on: (i) predicting

pepti de sequences capable of associating with WHC class Il nolecules; 10
and (ii) changing strategic residues to_ghimnate the ability of the -
peptide to associate with the MHC class Il nol ecule. 15 Accordingly,

anot her aspect of the present invention provides a variant of mnurine

nonocl onal _anti hod 6 dei. nmuni zed for use jn.hyma sai d vari ant
conpri si ng Tg‘ﬁer_aﬂfnﬁ?r%g% “ﬁ%vﬁgg@n rﬁ?_?ﬁ%qsoﬁsml ﬁ“ﬁﬁ’éq@éﬂ P@&ngﬁl gqr gL iinfused
anti body t %ﬁ%ﬁ‘r@%ﬁsfﬁn HRAESdeP B @, fd ﬁ%@ﬂt Thefbasai 6k &eiﬁﬂﬁinﬁd’zlﬁon is

associating with MAC class Il nol ecules.” 20 One "or nore am no aci,
substi t uti prelicateddintpasnen thedsompisinshiionsubstantivie irsmune respeire| te eniteeoduced

substitution ddi ti ons .and{ or .del.etions i.s, enco ssed he term
"t ati on” aBﬁboc@rﬁ?ﬂS’F?soﬁﬁ ce ( ﬂ’eglagegrlieﬁ%oﬁrg%rﬁ? ﬁf%?n’g??ret eeﬁ%%liif??@ﬂ?s,e 1prige
dei mmu ni5_z e%r@@ﬁtb@&ﬂbﬁﬁro@é@e&ﬁéﬁfd@é @ﬁha@éfﬁfgofrorﬁ %hd madaheat eir@iBo@;_f ofl itFIei_c RirROE
conbi nations of three dei nmuni zed H chain genes and three dei nmunj zed

L- chai n gewésntiginepresentingasls (APCanlhie ARCoprese surh paplidosfiarasspciation with

conbi nati ons_.en chai d L-chai Pr |.ns are
s e SR T R B SR R DRSS PR BRI G )
3B6DI VHv6 (SEQ | D NO 2) and 3B6DI VHv7 (SEQ ID NO 3). Preferred L=chains
are Kvl, Kv4 and Kv7. 30 These are referred to herein as 3B6DI VKvl (SEQ ID
NO 4), 3B6K0) VKv2redseme) rsphide s9quensrd capsmts vikassogiatueg WhNGHS) clagsll mplequigs; y
usef ul nmbi nati_gpns i1 nclude VHv5/ VKvl, WD 03/000736 PCT/ AU02/ 00827 -28
VHv6/ VKV1, VHv7/VKvl, VHv5/VKv7, VHv6/ VKv7, VHv6/VKv4, VHv7/VKv4,

VHv7/ VKv7 and VHv5/ VKv4. The sequence identifer nunbers (SEQ ID NGCS:) in

arent heses_represent the am no acid seqguences the part..cul ar chains.
pCor res pondi(irit)g P changing strategaic res(i)dues to el?mlqnate t%e abﬁ{ty o? theppeptlde to associate with

the MHC class II molecule.

15 Accordingly, another aspect of the present invention provides a variant of murine
monoclonal antibody 3B6 deimmunized for use in humans, said variant comprising 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 II molecules.

20  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-
25 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 Hv5, Hv6
and Hv7. These are referred to herein as 3B6DIVHvS (SEQ ID NO:1), 3B6DIVHV6 (SEQ
ID NO:2) and 3B6DIVHvV7 (SEQ ID NO:3). Preferred L-chains are Kvl, Kv4 and Kv7.
30 These are referred to herein as 3B6DIVKv1 (SEQ ID NO:4), 3B6DIVKv4 (SEQ ID NO:5)
and 3B6DIVKvV7 (SEQ ID NO:6). Particularly useful combinations include VHv5/VKvl,



nucl eoti de sequences encodi ng each of SEQ ID NOS:1-6 are represented by SEQ
ID 5 NOS:7-12. Al such conbinations of Hand L chains are al so
enconpasswo iBpoa7he present invention. Accordingly, the pPezato2ioeseenti on
provi des a variant nurine nonoclonal antibody 3B6 10 dei mmuni zed for use
in humans, said variant conprising a conbination of heavy and |ight chain
v-regions conprising the am no acid sequences encoded by nucl eoti de
sequences selected from SEQ I D NO 7/ SEQ¢ D NO 10, SEQ I D NGO 8/ SEQ I D

NO 10, SEQID NGO 9/SEQ ID NG 10, SEQID NGO 7/SEQ I D NO 12, SEQ I D NO 8/ SEQ
ID NO 12, SEQ ID NGO 8/ SEQ ID NG 11, SEQID NG 9/SEQ ID NO 11, SEQ ID

2o d sequenEbO kb ety VR lel Yot 00RE B MRSy NEFRIVKEE, Ry AT "
simlarity v moRyver aROVH@IVRY4aqihe SQGURRCRRniRr RAMEPf(SEHemBbRYOS:) ist ed

pairs or nucl eotide sequences capabl e of hybridizing to | ow stringency
condi t i ons pagnibazesoiepigseti thei@inden reid scavpneat ef thy patienler chaps. parraspeydit®r ns

chai ne. ar o a8 Rl el i B e 1B SRRPE A ThRRR, 1Y, B0

present s5si NWE@IR:74n. provi des a variant murine nonocl onal anti body 3B6
dei nnnuni zed for use in humans, said variant conprising a conbination of
heavy and |ight 25 chain v-regions conprising the am no acid sequences

o 575eq | BT e PR T M o s 8 o REP MR e rsey 1
NO 2/SEQ ID NG5, SEQID NO3/SEQID NO5, SEQID NO3/SEQ ID NGO 6 and SEQ

ID NOI/SEQ I D NO 5 or conbipati ons of . am no, aci d sequences gncoded 1%/
nucl eot i de ASeQfdigda dhe Pussapt Wyentioasproyides & Yariagh muping gnongslongh aglibady: $56
am no i d ggy,gﬁ I st FeleTa\V LSk hiaBi Y/ .

PCT/ Augg)ll 08%1 -géﬁﬁ\%%@e%artl CS’I Ja&rﬁ} Y, tﬁ%é%ﬁltése 'EQ %@3‘%&%&%&%&%&@?
vari ant of chaimwiegonamooprisingl the antindadyl RG6embes rnotedddy hucleatsle sequéncemns,

said variant comiis'shd $oo8™,885' 85 \8.10, SEQ I NO:8/SEQ ID NO:10, SEQ ID
NO:9/SEQ ID NO:10, SEQ ID NO:7/SEQ ID NO:12, SEQ ID 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

15 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 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
NO: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/SEQ 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 one or both amino acid sequences in each of the above listed pairs.



heavy and |ight chain v-regions selected from VHvS5/ VKvl, VHv6E/ VKvI ,

VHv7/ VKvl, VHv5/VKv7, VHv6/ VKv7, VHv6/VKv4, VHv7/VKv4, VHv7/VKv7 and

VHv5/ VKvAawWOoR3Mig3¢ erm "sim larity" as used herein incl udepCexamr/oisdentity
bet ween conpared sequences at the nucleotide or amno acid | evel. Were
there is non-identity at the nucleotide level, "simlarity" includes

di fferences between sequences which result in different am no acids that
are nevertheless related to each other abgthe structural, functional,

bi ochem cal and/or 10 conf or mat i onal Ieve? Where there is non-identity at
the amno acid level, "simlarity" incl udes am no acids that are

nevert hel e reI ach other at.the structural, functional

bi ocher caMRdPBre S B Sly Blise 5eFA YhBhan, LA PSR ppegonat
enmbodi ment antﬂ%&ifl B9 eiey ANtz &P ORE . GRMBRY, istiaNmrRhecdBsesiRs a cBRibhRvieh opf
identity rather 'than simlarity. 15 Terns used to descri be sequence

r el at i onshihpavybatdibght ¢chatn wrregronse sgedigh frohe ¥HVEEEKut , Vbhﬁ@ﬁéﬁ)hl‘ﬂﬂﬁf\ﬂ‘é\flude

Cequence MITRYY: VERERASTE MR b e TR B By Ky o

sequencg i denti ty", "substantially simlar"” and "substantial identity". A
"reference sequence" is at 20 |least 12 but frequently 15 to 18 and often at
| east 25 orhaieve;siilerityssis Igedrbersiveincludes exact jdgatitydhefwesr comparedbsdayerceand
am no acid Si ngt h Q

conprise (,fﬁﬁl %HCF%E%cSr&%‘g‘?a%%E%NS’E 1{6:,%?\1%0%% géeglg:%?te Sng‘g 9@@%’%0% de

sequence) téiatilaridy”sinclutied diftemeenbdtweerd mlue@dey Ritdtle fdsuld @8 diffsreht(a?h)ind acids
sequence that is divergent between the two %Sirrlucl eot i des,. seguence

conpar i sonél%é{Wﬁﬂb%SS(r@}at%ﬁoe%adQBt% ﬁyﬁxﬁaﬂ@e defingtienal bipehemigal and/or
perfornpd hy, ﬁﬂg&%{ﬂap gen : I?’r@%h& i *}lﬁnﬁa\é}nﬁtm{ YRUGLER! aﬁ&fsxex%Ye‘Fmﬁﬂam

conparison wn y ‘and ‘conpare 1"ocal regions of <Sequence
sim | arityinchudes ambas acsd:smhm ardmirerr}efeeg selatted ® e:aohodm aaﬂhesavgcrtmfaﬂ foﬁctlonal

typically 12 cont guo S resj dues t onpar ed are nce uence.

The conpar P goahewcefh %90@8%49%‘% Jesiti Gt ly o e{qe eemb%‘gg‘)?

about 20% e C ot

conpri se agglltE ?%%s et| on Jréba%‘lggnsg%ﬁ ?rﬁaq% {}I glrlesrreﬁﬂ]‘éFQﬁeld@fﬁ"illy PR ohaf]
similarity.

15

Terms used to describe sequence relationships between two or more polynucleotides or

2 ¢ 2% &

polypeptides include “reference sequence”, “comparison window”, “sequence similarity”
“sequence identity”, “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 “comparison 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 comprise additions or deletions) for optimal alignment

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



of the two sequences. Optinal alignment of sequences for aligning a

conpari son wi ndow WO 03/000736 PCT/ AU02/ 00827 -30 may be conduct ed by
conput er iwed3jooBenent ati ons of al gorithnms (GAP, BESTFI T, PCFASDAD0S2Nd
TFASTA in the Wsconsin Cenetics Software Package Rel ease 7.0, Genetics
Conput er G oup, 575 Sci ence Drive Madi son, W, USA) or by inspection and
the best alignment (i.e. resulting in the highest percentage honol ogy over
t he conpari son w ndow) 5 gener at ed by any of the various nethods sel ected.
Ref erence al so nmay be nade to the BLAST Qamly of programs as, for
exanpl e, disclosed by Altschul et al. (Nucl. Acids Res. 25: 3389-3402.
1997). A detailed discussion of sequence anal ysis can be found in Unit

19. 3" of Au@tm(ebe eondrcted byusorapitenEcdt Beripmentaions| et alaeritieny (Ggyfs BORRRN | ey
& Sons | NCg M%%AS@%PE@W}S@)M%Q}J& cstﬁf%re ?E&%@Q?ﬁleﬁ&éﬂ/ baGleﬁéﬁcs and

"sequence |dent|t as use erein refers at sequences are
i denti cal erorﬂpumrta}mpj by5 Stieate D&:tverMhdhyoxslm | @8 Apor aynns;ieemtt dﬁd khye best
nucl eot i de ba5| S oI an am no aci d- am no acid }tz){am S 0 a wi.ndow of

conpari son 2igament (1.¢ Tepd @élgélps@@&&e%e prIglpgyayer &Pn’é’ﬁ‘a?ﬁﬂ windpw)
| | d
Ca cul atse é% ag% Aﬂtgoftte #gt #%&H&dsyse?édtélf‘?&f&‘éﬂééeﬁl Vﬁﬁ%ﬁ)’ﬁirﬁaﬁ@ twtﬂ@low

conpar i m-ni ng t positions at e 1dentical
nucI eic ac BLAS;&B&n(uéy of prAgrais 48, foBexhpley dnsbilesedd;e}nAltsxﬂztul amln(NucéolazldsrRest due

(e.qg. Ala, P( Ser 'Ié&r Y, . Va Leu, Phe, H|s
AP, 26 R3RH02. QY ettt isetivsion o rsmoceeaprbinieelt b Yot ghityat
number Of @%Cé‘te&usuﬁaséttdl C{“@urr@ﬁt‘@r@io@&lstlﬂMdlb'é{@a?rrBtgfogSFﬁ%ﬁl?Wl&%& tS'oﬁé‘fncby
the total nunber positions in the 20 wi ndow of cormparison . €.

wi ndow si zé?%-éﬁ% rﬁhaptepll§] ng the result by 100 to yield the per cent age of
sequen identity. For the purposes of the present inventi on, "sequence
identity" will be understood to nean the "match percentage" cal cul ated by

t he DNASI SThe rRidt 86quRh&IsiAilaki raﬁﬂ@ﬁbq%e&ehaéntwnmct hee tefiéth €o fhieQ@Rtent
Hi tachi Sof tware engl neering Ltd., South San Francisco, California,

USA) usi ngthat segeandes efeidentical orufaetionellyher stgiciuspldy sieidarnein @anucleotide-by-

acconpanyi ngcleghde gtstls\l\%rr G a%'nrmola%{d-ﬁ QIR gcﬁ%s% Jwrer rael;vziiﬁ oW o Q comparison.

Thus, a “percentage of sequence identity”, for example, is calculated by comparing two
15 optimally aligned sequences over the window of comparison, determining the number of
positions at which the identical nucleic acid base (e.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
20 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
identity” 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
25 reference manual accompanying the software. Similar comments apply in relation to

sequence similarity.

Mutations and derivatives contemplated by the present invention include redundant
mutations in nucleotide sequences which do not result in a change in amino acid sequence.
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sequence simlarity. Miutations and derivatives contenplated by the present
i nvention include redundant nutations in nucleotide sequences which do not
result irwaosherige i n am no acid sequence. 30 WO 03/ 000726TRATDL/MI2/ 00827
-31 Reference herein to a |l ow stringency includes and enconpasses from at

| east about O to at |east about 15%v/v formam de and from at | east about
1 Mto at |least about 2 Msalt for hybridization, and at |east about 1 M
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stringency is at from about 25-30C to about 42C. The tenperature may 5 be
altered and hi gher tenperatures used to replace formam de and/or to give

alternativ stri enc ndi tjons rnative stringenc ondi. ti
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formam de and fromat |east about 0.5 Mto at |east about 0.9 M salt for
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washi ng 10 ond' ri ngen Lch jncludes..an asses
fromat le b ]t%WBﬁt@mgW\‘/q? SgﬁPml %e?&%%ﬁw %%65/0‘3/@ &b?ﬁ%g@g PHBm
at |easts alaetaute&d%dmlg@er%m gatlreP bR to 1Oplh&e Mrealtidd and/by By bt z¥eimtive and
at | east about 01 Mto at [east about 0.15 Msalt for washing

condi ti ons smmegéh@néltlom@Hemgtlvesst@QgWE@Othrmmy@g.aaphe®Whire(IG¢e§S%y,
(Marmur  and ,Dot 0l+. B . Y | ex
bNA docr eadtd By it ShgentlSyiel inchits abd Ufdom PR R of REsc BLGL 18P, O

base pai rs 4 Roleag hb&fitd 0kaskelrmdmideMald . frddh at leasi:abdf.5 M G2 )t leksd abauti (e M S
optional in these hybridization conditions. Accordingly artjcularly

preferr edf Isely dorshdridazativngandcst laast ahew hadMds o deashmkout|bHM skt wg@fﬁélyng s 6
SSC % o
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stri ngency vistdOatTeast aBélit SHL, blvf foﬁnammele&idvﬁmﬁi)&aatt abaut 6100 aviab Lt daeasif atsotut
| east 65C. As used herein, the te

CDR st t I ]
whi ch covet0st M saligfor kybadization, tan‘é ﬁ%lleﬁs"a?rl?él“"t ﬁrgkj%ﬁ? éb 19%%%9%& ﬁégrw[r%%%ﬁs
In the varaGsReAdHiOH. 8 caRkrANVLERW is carried out Ty = 69.3 + 0.41 (G+C)% (Marmur

and Doty, J. Mol. Biol. 5: 109, 1962). However, the Ty, 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 stringency 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



framewor k regi on which bridge O strands on the binding portion of the

nol ecul e. These 25 | oops have characteristic canonical structures (Chothia
et al., JwWOMBIO007BS ol . 227: 799, 1992; Kabat et al., "Seqkemcd®2/0082fr ot ei ns
of I nmmunol ogical Interest”, U S Departnent of Health and Human Servi ces,
1983). An i nmunogl obulin light or heavy chain variable region, which is
interrupted by three 30 hypervariable regions, also called CDRs, is
referred to herein as a "framework regiogs. The extent of the framework
region and CDRs have been precisely defined (see, for WO 03/000736

PCT/ AU02/ 00827 -32 exanple, Krebber et al., J Imunol. Methods 201(1):

35-55, 19). The s nce f the f r, k i f.different |i or
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i dentical (about 85%or nore, usually 90-95%or nore) to the framework 5
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used herein, the term "heavy chain variable region" neans a pol ypeptide

whi ch is f esiiodypbat is thocqabinedirampewerkasgigns akihg garstityent gkt and hepwy ehfinfo
acid seque i 4 t 0, hea: | & T

nmonocl onal Q%ﬁ?éﬁ{gﬁéhg@ atnﬁgaﬁllgﬁ\%/gér)\??&c;r? ?Isl‘% gﬁRlsnge BP?%%Y%/ﬁengﬁrﬁ% r%gff?lg?nrlﬁhgglto
(N-t er m nalah epitopefaaiadtiggsi due of the heavy chain. Likewi se, the term
"l'ight chain variable region" neans a pol ypeptide which is fromabout 95 to
130 15 amino acid residues in length, the am no acid sequence of which

corr espNdsyshed Béirein? thetterrh :Eﬁvy%ﬁﬁhr\raﬁgblé r&RHP %@%lﬁ' a A1y} égﬁ%f wfict R8rom

i nvention, starting fromth ermnal amno acid resi of the |ight
chai n. Ful labdwniitthto 2tnaginobadid redithigghin tengibnshe (aativoutackb séqiicoce of whigli no

acids) are encoded by_.a variabl e regi on gene at. t H2-t erm nu about 110
i no. act dSSTERANS 18 A S & SRERAHET BbRoRBelE L e GAE B e ine
Ful | -1 engt ogDihe HHAQ R (R-teAGAN]Y amR 438 rebRINO WF tRhdidy BRaift AGkERIsBGhe
acids), are simlarly encoded
term “light chain variable region” means a polypeptide which is from about 95 to 130
15 amino acid residues in length, the amino acid sequence of which corresponds to that of a
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 chains” (about 25 Kd or
214 amino acids) are encoded by a variable region gene at the NH;-terminus (about 110
amino acids) and a k or A constant region gene at the COOH-terminus. Full-length
20 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 region genes, e.g. v (encoding about 330 amino acids).

The term “immunogenicity” is used herein in its broadest sense to include the property of
25 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 is. It is generally considered that highly conserved proteins tend to have rather

low immunogenicity.

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

polypeptides substantially encoded by immunoglobulin genes. The recognized
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| mmunogenicity typically depends partly upon the size of the substance in
question, and partly upon how unli ke host nolecules it is. It is generally
considered that highly conserved proteingstend to have rather | ow

i mmunogenicity. 30 The term "inmunogl obulin"” is used herein to refer to a
protein consisting of one or nore polypeptides substantially encoded by
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reaction, varietgtofiethef ormsdhclagiangcioattanpladtw el Hbl exi(Radb’)and in particul ar
where one of the nolecules is, or mncs, a conponent of the imune
system An "imunoi nteractive nolecule" includes an antibody, antibody

fragmenty  RUALDGL! ierahth PAdMURG-iRterho Gl 1 ﬁaﬁmf b B B9 R I
(TABM) . 15%Béy "ol at ec}b I's meant et erial that t?l's subse'?lglnlt %ﬁqﬁy or o
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molecule” includes an antibody, antibody fragment, synthetic antibody or a T-cell

associated binding molecule (TABM).

15
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 invention 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



20 the host is described as being "obtained fronf. The invention al so
contenpl ates the use and generation of fragnents of nonoclonal antibodies
produced W9 oBher7aet hod of the present invention includi ngpCravvoeneszpl e, Fv,
Fab, Fab' and F(ab')2 fragnents. Such fragnents nay be prepared by standard
met hods as 25 for exanple described by Coligan et al. (1991-1997, supra).
The present invention al so contenpl ates synthetic or reconbi nant
antigen-binding nolecules with the sanezgt simlar specificity as the
nonocl onal anti bodies of the invention. Antigen binding nolecules of this
type may conprise a synthetic stabilized Fv 30 fragnment. Exenpl ary
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a |inker is absent. Sckvs nay Be preparef:‘ir,l forexanple, I'n Accordance wth
et hods outlinkéree absent. IScBhbriay bt pedpared] R Exarapley i)accdidhmsenaith wetipds bhkdivedray

be prepared by nethods described 10 in U. S, Patent No 5,091,513, European
Pat ent No Z38TRO6T 6%t He dr viped eé%t aW?LfYaetP%H}?Y%?lHT%Raé‘? by Regt éﬁé'%‘. %93,

1991) Bl {] gk 5 NEAYHE 5788140 %r the aRIHEHC HinRPREPACH
203- 2521@19%85' %‘%grlﬁ%t fed\%lsg,b’ t@gbsgﬁ?%tg??lg st abPI i se I%i\?crérgaﬁprrgﬁ?

conpri ses Mitktsinl (MNuirde $4ab293,zE91F\and 1BliCkibew )etial. Wi ehtibydt engirearagi ddies
are introduced. into the VH and domai ns such that in the fully folded Fv
nol ecul e tﬁé"c{%p‘fpé’f? 62:93\7%65{}? 1$%ir)m a di sul phi de bond t herebet ween.

Sui tabl e met hods of producing dsFv are described, for exanple, in

(d ockshuber et al.,
Alternatively, the synthetic stabilised Fv fragment comprises a disulphide stabilized Fv

15 (dsFv) in which cysteine residues are introduced into the Vg and V; domains such that in
the fully folded Fv 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,

20 1994; Webber et al., Mol. Immunol. 32: 249-258, 1995).

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

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

341: 544-546, 1989; Hamers-Casterman er 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 Vg and V; domains of a native antibody fused to the hinge region and



Bi ochem 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 ., Cancwp oRes07304: 2714-2718, 20 1994; Webber et al., WFolr/Auoies20l . 32
249- 258, 1995). Also contenplated as synthetic or reconbi nant

anti gen-bi ndi ng nol ecul es are single variable region domains (termed dAbs)
as, for exanple, disclosed in (Ward et al., Nature 341. 544-546, 1989;
Hamers-Casterman et al., Nature 363: 4463448, 1993; Davies & 25 Riechmann,
FEBS Lett. 339: 285-290, 1994). Alternatively, the synthetic or reconbi nant
ant i gen-bi ndi ng nol ecul e may conprise a "mnibody". In this regard,
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m ni body 3@ g3y gpenprised of the VH and VL donains of a native antibody
fused to the hlnge regi on and WO 03/000736 PCT/ AU02/ 00827 -35 CH3 donain
of the inmmunogl obulin m)l ecul e as, for exarrpl e, disclosed in U S Patent No

5,837,821. .ln a ern di e e_synt.heti c..or nbln tlgen
oi nai g moFbeb el SERERERT S Mlleon it b Eudn HERHE PSR

f rameworsks coﬁpﬁs@ﬂmmmég&t)mmn@@weay rofin ﬂﬁﬁﬁ%\)\foﬂ{s‘(@o&eﬁﬁﬂplb,zrefé?ém mat | .
Acad. Sci. USA 92: 6552-6556, 1995) mhlch di scl oses a four-helix bundle

protei n cybedhadmio KBeZ Mebitagran NebpdcedhntiomlPdd 92065536536 1995) which
conpl enent
CorP! T e S0 A (Bl RSN AT AT
may be nul tiedad @aipléhearityaletar@inin®regididdGDR3Y, veltith Yave tbendelogred ifdregntig&uch
mul tival ent , npl ecul es may be specifi.c for one or nore antigens.
Mul ti val enPil¥t&cul es of this type may be prepared by dimerization of two
anti body, fragnents through a cysteinyl-containing peptide as, for exanple
di scl osed by 15 (Adans et al., Cancer Res. 53: 4026-4034, 1993; Cunber et
al ., J | mlhelsynthéSc ot 2Eeoniliifiant bBAGZen-bindingemolatile ahyy bdinmetivaetti @e. hainge
facilitat egnol%g t}Ialrjlsoln(e) gngéentbqulgg tsfteg Egch 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 (Pliinckthun, Biochem. 31: 1579-
1584, 1992) or by use of domains (such as leucine zippers jun and fos) that preferentially
heterodimerize (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,
incorporation 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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process is enployed such as first adm nistering a dei nmuni zed antibody and
then an anti-antibody wth, for exanple, a reporter nolecule. The present
invention further enconpasses cheni cal agglogues of amino acids in the

vari ant antibodi es. The use of chem cal anal ogues of amino acids is useful
inter alia to 25 stabilize the nolecules when adm nistered to a subject.
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phenyl yoxa gl yoxa oxyl “group nay be no
car bodi i m dad ghypkalati on via O acylisourea formation foll ovved by subsequent
derivitisation, for exanple, to a correspondi ng am de. 15
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-chloromercuriphenylsulphonic acid, phenylmercury chloride, 2-
chloromercuri-4-nitrophenol and other mercurials; carbamoylation with cyanate at alkaline
pH.

Tryptophan residues may be modified by, for example, oxidation with N-
25 bromosuccinimide or alkylation of the indole ring with 2-hydroxy-S-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.



Sul phydryl groups may be nodified by methods such as carboxynet hyl ation
with iodoacetic acid or iodoacetam de; performc acid oxidation to cysteic
aci d; forwetmom7ed a m xed disul phides with other thiol ecFpawades27
reaction with nmal ei m de, maleic anhydride or other substituted nal ei m de;
formati on of nmercurial derivatives using 4 20 chl oronercuri benzoat e,
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i mdazole ring of a histidine residue may be acconplished by" 30 alkylation
wi t h i odoadedlide, duit dard endt vidmited $o,0nseNoE aroplevding y4-amignh buiyrle acid, 4-amino-3-

di et hyl pyrocgr bonat.e. 3/ 000736 PCT/ AUD2/ 00827 .37 | es of .

i ncor por at ?W%%H%SPW%E%PWS E1Us éag%améﬁ?’fa@&ci VB G 8 81@%8‘5’?1 gaervaline,
synt hesis phBey1LEEincPotnithine, ftosine)tlmeiné-0-hydssxyof-nivtlBstardis acdd arttienyl
butyric acid, 4-am no-3- hydroxy-5-phenyl pentanoi c acid,  6-am nohexanoi ¢
aci d, t- butdlangireyandier, Drisemansi ¢feamino fgidsy g listcoinemagial amineeacid s¢asgappiated
4- am no- 3- H&;é%n?i%hﬁwﬂ‘?%%lg%pt anoi c acid, 2-thienyl alanine and/or
D-isonmers of am no aci ds. i st of unnatural am no acid, contenplated
herein is shown in Table 3. WO 03/000736 PCT/ AU02/ 00827 -38 TABLE 3
Non- conventi onal Code Non-conventional Code amino acid amno acid 5



a-am nobutyric acid Abu L-N-nethyl al ani ne Nmal a aam no-a-net hyl butyrate
Mgabu L- N-net hyl argi ni ne Nmarg am nocycl opropane- Cpro

L- N- mret hyweapaoEgé ne Nnasn car boxyl ate L- N-net hyl aspart i ecaciwmsvasp 10
am noi sobutyric acid Aib L-Nnethyl cysteine Nntys am nonorbornyl- Norb

L- N-nmet hyl gl ut ami ne Nngln carboxylate L-N-nethyl glutam c acid Nnglu

cycl ohexyl al ani ne Chexa L-Nmet hyl hi stidine Nmhis cycl opentyl al ani ne Cpen
L-N-nmet hyl i sol | eucine Nmile 15 D-al ani nespal L-N-nethylleucine Nt eu
D-arginine Darg L-N-nethyllysine Nncys D-aspartic acid Dasp

L- N- et hyl met hi oni ne Nnmet D-cysteine Dcys L-N-nethyl norl euci ne Nml e

D-gl utam ne Dgl n L- N net hyl norval i ne mg 230 D-glutamc acid Dglu

L- N-net hyl orni t hi ne Nmom D-hi stidine DERNIS hyl phenyl al ani ne Nnphe
D-i sol eucine Dil e L- N- et hyl proI i ne Nrrpro D-| euci ne D eu L N-rrethyl serine
Nnmser D-| ysine eoni-he e

L- N- et hyl thnpmmwh@tmnNm rp D &Odﬁt hi ne N@mGDnWIIﬁi@naiyl tyr05| ne Nn@?de
D- phenyl al animeaddphe L- N- et hyl val i ne Nmmaino @0tdor ol i ne Dpro

L- N- et iyl et hyl gl ycine Nmetg D-serine Dser L-N-nethyl-t-butyl gLchi ne

El\r/nab\l;\% gg/ gb%gégom neﬁ@ég Olésg%)lueggl ne M -m[e}tMleam phan Dirp L nlgfr Vii| i ne
a-amino-c-methylbutyrate Mgabu L-N-methylarginine Nmarg
aminocyclopropane- Cpro L-N-methylasparagine Nmasn
carboxylate L-N-methylaspartic acid Nmasp

10 aminoisobutyric acid Aib L-N-methylcysteine Nmcys
aminonorbornyl- Norb L-N-methylglutamine Nmgln
carboxylate L-N-methylglutamic acid Nmglu
cyclohexylalanine Chexa L-Nmethylhistidine Nmhis
cyclopentylalanine Cpen L-N-methylisolleucine Nmile

15 D-alanine Dal L-N-methylleucine Nmleu
D-arginine Darg L-N-methyllysine Nmlys
D-aspartic acid Dasp L-N-methylmethionine Nmmet
D-cysteine Dcys L-N-methylnorleucine Nmnle
D-glutamine Dgln L-N-methylnorvaline Nmnva

20 D-glutamic acid Dglu L-N-methylomithine Nmorn
D-histidine Dhis L-N-methylphenylalanine Nmphe
D-isoleucine Dile L-N-methylproline Nmpro
D-leucine Dleu L-N-methylserine Nmser
D-lysine Dlys L-N-methylthreonine Nmthr

25 D-methionine Dmet L-N-methyltryptophan Nmtrp
D-ornithine Dorn L-N-methyltyrosine Nmtyr
D-phenylalanine Dphe L-N-methylvaline Nmval
D-proline Dpro L-N-methylethylglycine Nmetg
D-serine Dser L-N-methyl-t-butylglycine Nmtbug

30 D-threonine Dthr L-norleucine Nle

D-tryptophan Dtrp L-norvaline Nva



D-tyrosine Dityr a-nethyl-am noi sobutyrate Maib D-valine Dval a

nmet hyl -' y-am nobutyrate Mgabu D-a-nethyl al ani ne Dmal a a

met hyl cycolvengd7aé ani ne Mchexa D-a-met hyl argi ni ne Dmarg PCT/AU02/00827

a- met hyl cyl copentyl al ani ne Mcpen 5 D a-net hyl aspar agi ne Dmasn

a- nmet hyl - a- napt hyl al ani ne Manap D-a-nethyl aspartate Dmasp

a-net hyl penicill am ne Mpen D a-nethyl cysteine Dntys

N-(4-am nobutyl)glycine Nglu D-a-nethylgyutam ne Digln

N- (2-am nobtyl ) gl ycine Naeg D a-nethyl histidine Drhis

N- ( 3-am nopropyl ) gl yci ne Nom 10 D-a-net hyli sol eucine Dmle

N- am no- a- net hyl but yrate Nmaabu D a-nethyl | euci ne DM eu a- napt hyl al ani ne
Anap D a- ietyydine/si ne Dl ys Nbgnzyl gl yenmshpnenobstatpmtey| met hvaibi ne
Dmmet N-(2-carbanyl ethyl)glycine Ngln D-a-nethyl ornithi ne Dmom

N- ( car banmy B8l ) gl yci ne NasnD¥8l D- a- metatbshymaiolRiyrie bnphe Msgabu

N ( car bonty PEPRYT PUFAEECC \hp DRLE  Or ML foine, | oot WIS ne

Ncbut  D- aDvethethylafeddné ne Dnt Dindie Cy cl ohepdtlyylgylyepeneylNatiap Mcpen
D a- met hyl t rypt oghan Dt rp N-cycl ohexyl gl yci ne Nchex 20 D a-net hyl tyrosi ne
Dty N c53//c IDyerarsihypsperaganaNc dec Dipsh- met heimaipylrpsnagifygplanine Manap

N-cyl COdOd%ﬁ&.lrﬁéﬁ{}gl%%%m'\EdOd Dj)%a@t hyl a&%étwg%mﬁ%cycl ooct yM%[ﬂ;{ci ne

Ncoct D Nnet I'ni ne Dnmarg cycl oprop ci ne pro

D- N- et hy| aspanaBylogsténeasn N- oyedyeundecil@laminoeuthyglyeind5 Nglu
D- N- net hyl aspartg!t,gﬁDnn_asp N (2, 2-ygi phen%I et hyl ) gl yci ne Nbhm

D- N- net hyl Bremesthdgivtamifis N- ( 3D3glt phenyNgRoaminpethyliglieingbhe Naeg

O 14t ! SLUSOBRTEL T (A RIS om

10  D-o~methylisoleucine Dmile N-amino-o-methylbutyrate Nmaabu
D-o-methylleucine Dmleu o~napthylalanine Anap
D-o~methyllysine Dmlys N-benzylglycine Nphe
D-o~-methylmethionine Dmmet N-(2-carbamylethyl)glycine Ngln
D-a-methylornithine Dmorn N-(carbamylmethyl)glycine Nasn

15 D-o~methylphenylalanine  Dmphe N-(2-carboxyethyl)glycine Nglu
D-o~methylproline Dmpro N-(carboxymethyl)glycine Nasp
D-a~methylserine Dmser N-cyclobutylglycine Ncbut
D-a-methylthreonine Dmthr N-cycloheptylglycine Nchep
D-o-methyltryptophan Dmtrp N-cyclohexylglycine Nchex

20 D-o-methyltyrosine Dmty N-cyclodecylglycine Ncdec
D-a-methylvaline Dmval N-cylcododecylglycine Ncdod
D-N-methylalanine Dnmala N-cyclooctylglycine Ncoct
D-N-methylarginine Dnmarg N-cyclopropylglycine Nepro
D-N-methylasparagine Dnmasn N-cycloundecylglycine Ncund

25 D-N-methylaspartate Dnmasp N-(2,2-diphenylethyl)glycine Nbhm
D-N-methylcysteine Dnmcys N-(3,3-diphenylpropyl)glycine Nbhe
D-N-methylglutamine Dnmgln N-(3-guanidinopropyl)glycine Narg
D-N-methylglutamate Dnmglu N-(1-hydroxyethyl)glycine Nthr
D-N-methylhistidine Dnmbhis N-(hydroxyethyl))glycine Nser

30 D-N-methylisoleucine Dnmile N-(imidazolylethyl))glycine Nhis



D- N- et hyl hi sti di ne Dnmhi s N-(hydroxyethyl))glycine Nser 30

D-N-net hyl i sol eucine Dnmle N (imdazolylethyl))glycine Nhis WO 03/000736
PCT/ AU02/W082/80073610 D- N- net hyl | euci ne Dnm eu N-(3-i ndol yl yeriorgoseci ne
Nhtrp D N-nethyllysine Dnmys N nethyl-y-am nobutyrate Nngabu

N- net hyl cycl ohexyl al ani ne Nnthexa D- N-net hyl net hi oni ne Dnnunet

D- N- net hyl orni t hi ne Dnnmom N- net hyl cycl opent yl al ani ne Nntpen 5

N-net hyl gl yci ne Nal a D- N- et hyl phenyl al agpne Dnnphe

N- net hyl am noi sobutyrate Nmai b D- N-net hyl prol i ne Dnnpro

N- (1- et hyl propyl ) gl ycine Nile D N nethyl serine Dnnser

N- (2- et hyl propyl ) gl ycine Nl eu D-N-net hyl t hreoni ne Dnnt hr

D- N- et hyl DprhemlyHm@lfmt rp N Dhntted hyl eNalindblytyetteylfaiyainel O Nhtrp

D- N- et hyl tyrosi ne_Dnntyr N nethyl a- napt hyl aI anl ne Nmanap D-N-net hyl valine
Dnnval N met-Ryms@sliEsng api ne NHBEHYS ' y- aRrHebY W%n%tﬂa@abu Nmigabu

N- (p- hydro ﬁ]{}]t bu
N- (t hi onet ?}’f}%ﬁ&%&%&%&@ ; C;jllex% yci ’I-n)le/ILI ég(tﬁ lg%lt%lgﬁ%am ne Pen ]ig'mmet
L- honopheny-N-asthgRridgiige L- a- rr%mdrﬁl ani NembfalRyclopentyiatanjtiear gi ni Neacpdar g
L- a- met hyl _asparagi ne Masn L- a rrethyl aspartate Masp

- met Ryl Nowsthiglyeipei ne M budala - a net E?er}y%t @]iph@n}ﬂkl%me Dnmphe

L-a

L- net hyl et yl gl UW - a- net hyl gl ArRLe
Myl u 20 L- gyhrrjghﬁ'gﬁl S{XIBdI EE‘M”II S ﬁtfll;l met %%%@tﬂg/ MFal ani ne M’lpﬁ]tg b
L-a-met hyl H‘SQﬂ—ﬁi&ﬂiyﬁ;ﬁoMlbgiy&hé 2Nt hyl t hi DeNhﬁéthgllsMﬁTnme Nnet Dnmser
L-a-net hyl | eucine Meu L-a- metl\ﬁ@{ym ne Dalﬁ -a net hyl nmet hi oni ne Mret
L- a- net iR

hyl ﬁb@-@lﬁfﬂ%@%&‘lb@yﬂﬁe a hyl nor KWVSOTEH% met hyl oni PAmifE Mom
D-N-methyltryptophan Dnmtrp N-(1-methylethyl)glycine Nval

10 D-N-methyltyrosine Dnmtyr N-methyla-napthylalanine Nmanap
D-N-methylvaline Dnmval N-methylpenicillamine Nmpen
yv-aminobutyric acid Gabu N-(p-hydroxyphenyl)glycine Nhtyr
L-z-butylglycine Tbhug N-(thiomethyl)glycine Ncys
L-ethylglycine Etg penicillamine Pen

15 L-homophenylalanine Hphe L-a-methylalanine Mala
L-a-methylarginine Marg L-o-methylasparagine Masn
L-o-methylaspartate Masp L-o-methyl-#-butylglycine Mtbug
L-o-methylcysteine Mcys L-methylethylglycine Metg
L-o-methylglutamine Mgin L-a-methylglutamate Mglu

20 L-o-methylhistidine Mhis L-a-methylhomophenylalanine Mhphe
L-a-methylisoleucine Mile N-(2-methylthioethyl)glycine Nmet
L-o~methylleucine Mleu L-ormethyllysine Mlys
L-o-methylmethionine Mmet L-o-methylnorleucine Mnle
L-a-methylnorvaline Mnva L-o-methylornithine Morm

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

30 carbamylmethyl)glycine carbamylmethyl)glycine



25 L-a-net hyl phenyl al ani ne Mphe L-a nethyl proline Moro L-a-nethylserine
Mser L-a nethylthreonine Mhr L-a-nethyltryptophan Mrp L-a-nethyltyrosine
Myr L-awoeshgi7s@l i ne Mval L- N-nret hyl hoi nophenyl al ani ne Rermu®2/00827

N-(N- (2, 2-di phenyl et hyl ) Nnbhm N- (N- (3, 3-di phenyl propyl) Nnbhe 30

car banyl net hyl ) gl yci ne car banyl met hyl ) gl yci ne WO 03/ 000736 PCT/ AU0O2/ 00827
-41- 1 -carboxy- | -(2,2-diphenyl- Nrbc ethylam no)cycl opropane 5
Crosslinkers can be used, for exanple, tgystabilize 3D conformations, using
honmo- bifunctional crosslinkers such as the bifunctional imdo esters
having (CH2)" spacer groups wth n=1 to n=6, glutaral dehyde,

N- hydr oxysucci ni m de esters and hetero-bifunctional reagents which usually
contai n an l1aghruxyt BEGL idyshenyl eNmissuch as N-hydroxysucci ni mide and anot her
group specific-reactive noiety such as maleiinido or dithio noiety (SH) or
10 car bodi ietytpanipoogsippropanaddi ti on, peptides can be confornational Iy
constrained by, for exanple, incorporation of Ca and N y-nethylam no
acids, int —of doth ot bet-wee —and at-ofs—of —am aci ds
and the formation of cyclic peptides or anal ogues by introducing coval ent
ponds. s ueh @Skt MnaBe AALECrob OB, WRC Qb NI MyfordafbAL Nsing Bbifen
two side chains or between a’'side chain and the N or C term nus. A
nmonocl onal bdnbéthmdl crokdliakers dudiedsahe bifenctional inado estenvhigvibg (CHehtspddeedrdups any

nb f i ncl udi t f: t] f i.L h ti
T A B8 50 oSl S S RO 20T
or fibri nogﬁgeﬂﬁ%ﬁ@@hbmé/péoﬂ%?raﬁ o $QRERE oMy tshién %N—Hﬁ‘d}okﬁuééiﬁﬂliﬁél)

wi th nmonocl onal antibody derived fromfibrin croSs-Iinked derivative
prepar ed asndescthebewuabpedficaeatti?s nfajtysubh as malginifie ot shithicerofaty (8d) ion

step ( bl)O t LaBodtinie eI (%B.fﬁcaadtcﬁtloo?l, %gﬁpdes can be conformationally constrained by, for

example, incorporation of C, and N ,methylamino acids, introduction of double bonds

D Sl TO—Ca O 0

between C, 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
20 containing same or fibrinogen degradation product;

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

cross-linked derivative prepared as described above; and

25 (¢) 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 fragment E and optionally fragments X and Y) was applied to the individual wells.



Suitably, in step (a), a well plate may be utilized in which cross-1inked
fibrin derivatives such as D-diner and/or fibrinogen degradation product
(pref erabWg oabboadmed froma procedure wherein fibrinogenpPaass@aoeabl y
digested with thronbin to obtain fragment D, 30 fragnent E and optionally
fragments X and Y) was applied to the individual wells. WO 03/000736

PCT/ AU02/ 00827 -42 Subsequently, nonocl onal anti body derived from a
cross-linked fibrin derivative was then_gadded to each well. An appropriate
signal anplification step which may be applied is an EIA step wherein an
appropriate enzynme conjugate may be coupled to the conplex and substrate
subsequent |y, adde Al ternativ | A, .FI A, aggl ytinat.ian, adherence. or
chem Hunt nSURSHEE la e BRM AR ibisH it « iR S AR e Br b Esdpen
The purposgd®d fohackeFae Wrﬂ%)p@@pﬁ?a&’e RloASIOAMSIEI daBbie kieB dvitioh ARGMR dpplib® ieASUr €
that the cells being tested are producing antibody specificCc to the

rel evant cEdAsstén whengitf ipeppropaate waryme conjbgate megy oo coudehintheponydexTped e
shoul d be mi,ni

ot o a MR sheRabR, Mddr TARCRASARD Rial R, DRRRNAREE " A Ok or

i ncl udes nehémRghintkdecdutiay beXt@NdapbopbiasalglabyapEficion saps.conpared to an
anti body-directed to fibrinogen per se. Consequently, a mninmal reaction

i ncl udes sub-optimal reactivity conpared to a 15 fibrinogen-specific

ant i body. e N iQn LG {fhi:n Lts,s to
det ect Iinég§p§ﬁ§§§§%ﬂié%%%%bﬁvg%k?ﬁgfﬁg¥%gggﬁ%ié%%pgggfg)%%H%T@ngﬁﬁgg%ing
a nonocl onatingnédidibsky Eedridd mtibedg spssid tonthe delbidit icrosddinikud fib¥ie sletivdtivept
fragnent D with a biological sanple suspected of containing an antigen
derived f PBi#eLtefiag@entildked fibrin derivative or conprising a cross-Iinked
fibringerivative per se; and 25 (2) subjecting the conplex formed in step
(1) to a signal anplification step. In the above-nentioned assay, the |

cr oss- | i nk&terei should bdeninuailiregction veth filriogeDor fibBnogeDdEgradation products and a

positive reaction with the derivative. The term “minimal” includes no reactivity but
extends to basal levels such as compared to an antibody-directed to fibrinogen per se.
Consequently, a minimal reaction includes sub-optimal reactivity compared to a

15 fibrinogen-specific antibody.

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

derivatives including the steps of:-

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 (@ subjecting the complex formed in step (1) to a signal amplification step.

In the above-mentioned assay, the cross-linked fibrin derivative is suitably 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.



or any other derivative of a high nolecular weight nature as descri bed
above. The nonoclonal antibody is prepared as described previously which
is rel evawD oBooa7Be particular 30 cross-linked fibrin deriPeatAvoe/oiseing
assayed. WD 03/000736 PCT/ AU02/ 00827 -43 The presence of the cross-1linked
fibrin derivative may be used as a suitable diagnostic aid for

pret hronbotic, thronbotic or other conditions that involve the formation
and lysis of fibrin. 5 The dei muni zed H?noclonal anti body of the present
invention is particularly useful for bl 6od clot imaging as well as for
targeting blood clots in order to bring the clot into contact wth enzynes
or other chem cal agents capabl e of dlssoIV|ng whol |y or partially,. the
clot. Wt Rhe prgserae afdhe pross-lipkegl yin derivalive may bﬁcﬂSé@ a+ a spable diaenesiictad t he
dei mmuni Zegor;bq t'ﬁp c{;ﬂ:n %ro&@gﬁp BPXjéh%f c&@dlﬁ&lsaiﬂgf fﬁ[gg%eqﬁé/ 'f&%a%lBg %H%!lgélg yefor
t he dei muni 8 I'on or conjugate thereon an IS TS

t hen i ntrodbged to a host such as a human. By detecting the reporter

nol ecul e, blood clots can be visualized. One particularly useful form of
reporter nolecule is a nuclear tag. Nuclear tags contenplated for use in

t he presen i Q£ﬁﬁ | e} ON
chelate% ngegﬁe a@g?%%hﬂ%ngﬁﬂgﬁﬁb&ﬁﬁdf?%&%ﬁ%n%%yggﬂggﬂltséﬁ@ﬁgrﬁ%ﬁ?JP% | e
chel ates nh;ooﬂelcﬁumaglhg ds tvelltak forpageangiblobd clottemdrderao drinPdnet ¢lotuatd gontact

preferred nuclear ta re 99nﬁ 18F, Cu,. .67CGa, 68 77Br 7Ru,
Di11n | 1237 hesgymesarqther .en%%’%gf’fﬂ’rs%‘? Wﬁeﬁ‘%@é?’é@ﬁm“t@g e clefo e

Preferably the host 1is a hurran and, hence, it is necessary for the 3B6
muri ne nonocl onal anti body to be dei munized. 20 Alternative fornms of
i munosci nWith ap$pecimby bdoto rhagingda usperderi swlasples is wthched @a{;aleunmumzad_ or

Cechnol By MHACC B ARTHORL/00 A o N E R A5y IR hiy ot SUTASY Al g

resol uti ong gofRALST &fnjilaOthefdofland @BIRES ttth|iMtroducad e Hobt, kliéh HOduhes By
anenabl e to conventiona 25 di agnosti c neans such as Iungs or small clots
in the cal fletegtingethg ireporter 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 ion chelate. The chelate may be
15 attached to the antibody itself or multiple chelates may be attached to the protein via
dendrimers. Particuarly preferred nuclear tags are Pm1e, 18R, $4Cu, 9 Ga, %Ga, "Br, *'Ru,
iy, 123y 1247 131 and '%¥Re. The most preferred nuclear tag is #mTe, Preferably, the host
is a human and, hence, it is necessary for the 3B6 murine monoclonal antibody to be
deimmunized.
20
Alternative forms of immunoscintigraphy may be obtained using isotopes such as a %Ga or
14T or other PET isotopes. Such technology may be described as “immuno-PET”. The
technology has advantages over <y 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



Accordi ngly, the present invention provides a conjugate nol ecul e conpri sing
a dei mmuni zed i mmunoi nteractive nol ecul e such as a dei muni zed anti body
and one owO 0Bo0dT30©f an i magi ng tag or a therapeutic agent PCIAUBReIRT r ed

i mging tags are MR-, ultrasound- and/or CT-type tags such as but not
limted WO 03/000736 PCT/ AU02/ 00827 -44 to 99nifc, 18F 64Cu 67Ga 68Ga

77Br, 97Ru, 1111n, 1231, 1241, 1311 and 188Re. Preferred therapeutic tags

i ncl ude cytokines, anti-clotting agents, ggound-repairing agents and
anti-infection agents. 5 Another aspect of the present invention

contenpl ates a nethod for detecting a blood clot in a human patient, said
met hod conpr besiNGsd Nk L OGWCI RE-1 ” gai diipat izeniza.aisgei ized form of

nuri ne nozg | o 8ﬂ:%nt'%o§§&3 ’oﬁghn nti EnﬁbiggiﬁgmggﬁgﬁEnt t her eof

| abeled with a reporter nolecule allow ng dissem nation of the |abeled
anti body throughout the 10 circul atory system and then subjecting said

pati ent t o Prefpoed dreranspbie tags-iddbee eytokings amg-alofting dants.f yormkrepaisiagiagants f
the antibody,in.a clot. Preferably, the reporter nolecule is a nuclear tag.
15 Preferaﬁ%{%?n?%‘ggﬁgO&a glt%tag i s 99nffc, 18F, 64Cu, 67Ga, 68Ga, 77Br, 97Ru,

1111n, 231, 1241, 1311 and 188Re. Preferably, the nuclear tag is 99mrc.
20 The present invention further contenplates the use of a dei mrunized

nuri ne nondglotheapspeghe] the atesepdryantion centemplpfereymethod foraletesting 3 biqodicdef in

fibrin deri i ] ; f I | i . 3 ,
the. mur i me ARaEPRALR S0P SRR Bt eTheodic AT PhRAC endlyEh T
Pr ef er abl y of th@ine Inadnadclomgl #gibody 386 o ah atdgen-bintingegmenh thesmifitabatedi voidd y

may also carry multjple tages such a l'tiple anti-coaguyl ant agents
y repo¥ter moie%ule aﬁgwfng dcl:ssemlsnaggn ) tﬁe Pa%ele ar%%o%y thrgugrhout the
10 circulatory system and then subjecting said patient to reporter molecule-detection means to

identify the location of the antibody in a clot.
Preferably, the reporter molecule is a nuclear tag.

15 Preferably, the nuclear tag is 99mTc, 18F, 4Cu, 67Ga, 8Ga, "B, Ry, M, 21, 1241, By

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

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 humans.

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.



and/or reporter nolecules. Alternatively, or in addition, nultiple
anti-anti bodies nmay be 30 adm nistered each carrying a different tag. WO
03/ 000736WB@3hwBR/ 00827 -45 The present clot targeting &cowidimdgosray be
used alone or in conmbination with other 1inmaging protocols. One such
protocol is planar inmaging such as but not limted to CT, MRl or

ul trasound. 5 Accordingly, another aspect of the present invention
contenplates a nethod for detecting a blheod clot in a human patient, said
met hod conprising introducing into said patient a dei munized form of

muri ne nDnocIonaI antibody 3B6 or an antigen-binding fragment thereof

Iabeledvm e nol.ecu allowing dis nation of .th

ant body (Y GRIGHEN (O e IRE FraPary, Ty e fsith A e CLIGPBRIR IR Safy other
patient to 1ﬂh§ﬂ§rpr8tb%ls' ORQistich pr&&o'f”i@fo%@&bhﬂaglﬁﬁgudﬂ &NBht héveEhilgd t OYiRl
or CT scanning. Utrasound may al so be used in the inmaging process.

Accor di ngl mltresouaépect of the present invention contenplates a nethod
for detecti ng a 15 blood clot in a human patient, said method conpri sing
introducing into said patient a dei mmunized form of murine nonocl onal

ant i bodys 3BGcordidily,ambit@e Bspgetish tAgples@f ilrthtion b&teaplatesaah@Hoddr etcting a
reporter nol ecule allow ng dissem nation of the | abel ed anti body

t hr oughout bﬂcwé elpt &ufadtwpran §9ﬁsqnénsaémmqﬂrr@ncemwféeg ipfgpdiiging wia seﬂtparléntaa
conput er a ﬁrﬂzac{ PImoL ?an ecu%o%?ornam b% ?12 altl %ﬁg@g@ggﬁg ﬁ%@]éﬁ ot.

20 Preferab y e 1 epor e 1's a nuc ear

nucl ear t aghdréofA9bdled vriliﬁFa r@b@&r nfolésnle BBEwing 7dmel;n1r&?1ad of thd labkled3dntibday 1,
1311 and 188Re 25 Preferably, the nuclear tag iis 99nifc. The cl ot i.magi ng
agents of tiHeughawsEercitcuipiny shviemaad theasubieeing sadpaticat iogdenar closjmegiag | n

10

Preferably, the planar imaging is MRI or CT scanning. Ultrasound may also be used in the

imaging 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.

20
Preferably, the reporter molecule is a nuclear tag.
Preferably, the nuclear tag is 9omre 18R, SCu, 7Ga, %Ga, Br, *'Ru, 111In, 1237 1247 13y
and '®Re.

25

Preferably, the nuclear tag is *™Tc.

The clot imaging agents of the present invention are also 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.



particular, the clot targeting agents are fused, bound or otherw se
associated with a clot 30 dissolution or clot growh prevention agent such
as an antwowmaguizamt nol ecul e. WO 03/ 000736 PCT/ AU02/ 00827 pcTAdiodoesar di ngl vy,
anot her aspect of the present invention contenplates a nmethod for
facilitating the dissolution or renoval of a blood clot in a human, said
nmet hod conprising admnistering to said human a cl ot dissolution or clot
growt h prevention-effective anount of auyariant nurine-derived nonocl onal
ant i body having specificity for human-derived D 5 diiner and ot her
cross-|inked fibrin derivatives and non-reactivity with fibrinogen or

fibrinogen de tion_ product ncl usive of fragne sai d
vari ant o Eigd PO BB S Diaiet Boag v e SUBERIARE Anfigod Tof taciiaing
non-i muno gff‘en ldfssbitiBn hb&”%hlom e5LiaN bRRU c15P ACh OR@haR NE4i OﬁiﬁéthEH r EQBprising
conprises a clot dissolution or clot growth gfeventlon agent fused, bound

or ot herw sémasgenngtoeshid hemai o cloI(dlsselultlalm ot hlst gm‘ﬁb@we\@ntlomffmty@@mount

invention is directed.to,the.use o murine r'vdm)ocl I
ant + body. bR AgiERatrTee SR ieaRl S SLhe b REIad fof RippR SR A B!
cross-| '5nkﬂﬂnér' Bid ier dr¥atinied Ahich m@ﬂvétﬁ%ﬁtdn\dl hom- wabﬁv%v R¥ith @ERoLn or
fibrinogen degradation products inclusive of fragments and E wherein
sai d vari afbripegdaondegredatipacpredweie [lemagivel 5T affﬁgmtﬁyﬂ 80 dhb thgrein gpidy variant
non-i nmuno n n

dissolutiogﬁgggékgygb aﬁﬁ*%ngéﬁ¢g%ﬁ g %h?t %%{d?ﬁggﬁﬁé &ﬁ§h§r§n§&8£“

attached t ket shid idRodTeilf Atibode fmfchea doathrizasrandlof dfssdslh&oldlos Sbdtugtioomh of
a blot clot in a human. 20 In an alternative enbodi ment, nultiple

dei mmuni ze@feé[ﬁﬁm%b%ﬁeééﬁm bgand, geefherpisefeociadsdiiisielo. a dei nmuni zed 3B6
antlbogm is adm ni stered al one and then dei mmuni zed anti- i mungl obulin
anti bodies each carrying an agent such as a diagnostic or therapeutic agent
whi ch wi || Yearagethen aspeot o8B piesgit duventioh ianidtetied taltheusabi \aevarmnt aurine-

engi neer anti bodies wth ltiple (e.g..bi-).specifigciti In thi ase,
one speci f PETYSH mgpogiensloantypedy Mgyingngpeoificry Jfon dimiag- pared th-dirg 26k ofbey

(e.9. 10 afRLHink&F BRI HerivalifbSadonBeSQivAS vARF BFRhd R Y iBFihSgn 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.

20 In an alternative embodiment, multiple deimmunized antibodies may be used. In one
example, 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-3B6 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

multiple 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.



mul tiple antibodi es. The present invention further contenpl ates
conpositions conprising the clot targeting agents of the present invention
and one oworme7phar maceutically acceptable carriers 30 &od/aan2ded2uent s.
WO 03/ 000736 PCT/ AU02/ 00827 -47 The pharnaceutical fornms suitable for

i njectable use include sterile aqueous solutions as well as as |yophilized
forms of antibody preparations together with stabilizing agents such as
sugar, proteins or other conpounds or nph;gules which facilitate the
radi ol abeling process. It nust be stable under the conditions of

manuf acture and storage and nust be 5 preserved agai nst the contam nating
action of m croorgani sns such as bacteria and fungi. The carrier_can be a

sol vent or Tf Phetmeascwiiel dermsotrieble fag injeciable wamiiclidederde aqueqyshojutionpas yol
f | L. . i qui
g the T Vel o O SR Bt repAatiohs SHaPPLK Stail Ak Bt

fluidity casshgarmpiottias nedhtherf comsotadploe, mblgcilbe wiseh dicilspetitaatimidteling he
preventions of the actjon of m crqoorganjsns 10 can be brou?ht about b%/be

vari ous anProcBie tlefing) bagblgrtnder thegranddiganof manyfachirg mafl eTorage i e
chl or Ob.‘% aB%S?ﬁVQQ g@ﬁhs‘t thO rc@?tﬁmﬁﬁ'tiﬂ g{:t{fjﬁd‘g %&?gér At RcH AdBactdr aﬁ‘ﬁlnﬁémgi.

cases, i preferable to I ni|c agents, for exanp
sugars or Shdicamiet bhuwbe desolveRt ot dihgenh mbdiomptangrisafg, tihreexanjpde tvadibe ethanol,

conposi tions, can_be brough bout by th in..th iti f t
derg_yis'ngf asélapﬁi®5ﬁ¥am8ﬁ?§iyg%&roa s 3&%3&@38&9@9@?%19 e & nglg%fﬂ&ffﬁ%.n ’
Sterile i ”hiﬁ&)% ﬁgka%léﬁﬁk%i Qﬁer@éieanﬁr\%%@ﬁﬁﬁ &%, iTRE ?Ecﬂ)%f i L%eARbinYSned,

conmpounds 1 n requi red amount i n-the appropriate solvént wth the
active i ngfedixempleaby thpuscorfupgriamtings. Thagpréweatiomyofatli @ntion aSmraeprigameins

fol l by filtered steriljzati. .ot her. iat 0 of
Ster i1 Dat Faih bepRiaRRt abi oy prts apidr ErielRR Rl Ghesloreary JBh SRl ude
any and al basBéiethRrobudindRestRheN somel foid CORMMER addthe BREIAMhady BiKds, it

anti-fungal agents, isotonic and absorption delaying agents and the |ike.
The use of wslidte pasthirablarid iaglade dsoftenic pisamtam s urkanwlle, apighsgeor sodium chloride.

Prolonged absorption of the injectable compositions can be brought about by the use in the
compositions of agents delaying absorption, 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 optionally other
active ingredients as required, followed by filtered sterilization or other appropriate means

20 of sterilization.

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 is well known in 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.



25 substances is well known in the art and except insofar as any
conventional nedia or agent is inconpatible with the active ingredient,
t hei r usewD3ME3¢ her apeuti c conpositions is contenpl at e®CTAApPRhERIENt ary
active ingredients can also be incorporated into the conpositions. 30 The
clot targeting agents of the present invention are useful for the diagnosis
and/or treatnent of thronbin-associated conditions such as DVT, PE and
DI C. WD 03/000736 PCT/ AU02/ 00827 -48 Yeycanother aspect of the present
i nvention contenplates a nethod for treat?ng a subject wth cancer
associated with fibrin. In this enbodinent, antibodies to the D-diner
epitope may be used to deliver cytotoxic agents such as an isotope that
emts O or -y emi ssion or 5 conbinations threof. Such isotopes include but
are not |i R} , ri ni r j . .
lutetium 1?‘/&' Eﬁ%ﬁ%oé%é%t_ %%&IEIP# rlalf1 tﬁﬁgg%t%% %&tﬁgéén %gt?ﬁ aalﬁgtgg%lﬁll?%&n&oﬁegubéed
fibrin encayitudaatadastovimed withefishai. fmtinis 2edbodnmamncntibediactd the Drdireeudpiopof
the present invention ai*_e, therefore, 10 carri_erse:‘,\tgr an% %l ot bi ndi ng
e Aoy

agents or &M Pepsed I \HEHYCTLGRNPEICHECRIS Sugh s Ay étiep Tl O Y Eaisgipn o
di agnostsi ¢ PG JE ' ' i ITURGIRL LME-
mol ecul tess s 'P ﬁieaﬁ%r esent .ﬁ%@g%ﬁ{li}%éﬁ?gﬁl%@;@é %Féulgg?gl:ll@gro déterm n?g’gﬁ%ﬂﬁgﬁ

ki neti cs ofl86, rheniudh-588) [luitiian;11diandicoppdrany. Eitoifnoassoliistap patr acaeer Molmdedha s

i nformati or} i.s available, clot dissolving or inmaging agents can very

qui ckly be iRERicAPRSBIAled EBT-The present invention is further described by
the following non-limting Exanples. WO 03/000736 PCT/ AU02/ 00827 -49
EXAMPLE 1 Cell fusion and sel ection of hybrids Spleens were renoved

asept i cal | Yherdsimunind ninzehomiteractiviel melbchlgs odrthe padsenli Bivortzun are, tErethreee
S\A-a%/rs] afltoer cgrrllielrsn o?%}ﬂr bt %End%gdégré%{s' orPcrlc():'th{isOsch)fong aéerrll S OF for a:lrll)‘;1 ggetl)l?se Whicihave zed

useful diagnostic or therapeutic properties. The deimmunized immunointeractive
molecules of the present invention are also useful for determining the kinetics of clot
dissolution, dissipation and/or disappearance. One this information is available, clot
dissolving or imaging agents can very quickly be administered.

15

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



three injections of fibrin |lysate digested with proteolytic enzynes
thronmbin and plasmn as reported in the aforenenti oned G aeff and Hatter
ref erencewOmMO0Epé eens were placed in a 60 nm Petri di shPCFawens23001,
Oxnard, Calif.) containing 5 m conplete nmedium (85% RPM 1640, 15% w v
fetal calf serum 100 I. U /m penicillin, 100 gg/m streptonycin and 10 2X
10-3 Mglutam ne; G bco, Gand Island, N Y.). A cell suspension was
prepared by decapsulating the spleen Wi_HB_Z X 18 gauge needl es attached to
3 m disposable syringes with the last cmof the tip bent through an angle
of 60. The cell suspension was then aspirated into a 10 m syringe fitted
wth a 22 gauge needle and ejected with noderate pressure. This operation
was performed twice before filteri ngE¥AMPURE into a Fal con 2001 15 tube

through a fine nesh stainl esscgﬁéﬁjf. ns&?{ﬁfe?ecb?n%ﬁ 1844 arger cell clunps and
0 sta

. . 0 >
debris. The cell suspension was owe or 5 mnutes at room
tenperature to allow snaller clunps and nenbrane fragnents to settle

before transferring the cell suspension to a fresh Falcon 2001 tube. .The
cel I's wer e Seksis MefigEsoxed Asergcably Eonpy pnaizad Fissrkider g@ﬁﬁ@% GFSEOC&HB“the

super natsag @gaag;’se&ﬁé}t %diﬁiéc%h o ®-fiimet pESidus ,lt:}geﬁxliée%a@l Bdeh ShnlutRRdaREh

spun at 7 or"frve tes to give a secon pellet and the two
pel | et s werlerep dméaibns afifibrie dysspahgested witlbprteotydivpdnzymesrthdombin afldelasplieen

white bl ood cells (SVBC . t heir viabilit ti mat ed
by Tur ks aePoriegm o ORBaTRdtivtn Jebs T slCaserde Shkel B
were plac e‘30irﬁmsﬁé%ﬁrcﬁsthe(lﬂfﬁbﬁ%boq(,)@)knﬁrid?@'élif.jgcﬁltéiﬁ%l%:csoir{@:ccliﬂﬁle% ne@iuth (§5%

conpl ete nedium The NS-1 nyelonma cells to be used’ usion, were washed
once by c&®RMI iadatbPrwarfeddodt sanm] 500 Humd pericillin o9t egipé stzgnienaycin @nd

NS 1 an? 1000 UoB RReSGR e TR i AR s uFTar et T A grindfed vy °°

M nutes at de@PHRULENP HAIIIKD. withQ 6 URehied Aevdlcsasactedant Phl difhHosdbidrayritigey
mediumwas carefully renoved with a Pasteur pipette and 2 nl of a 42% w v

sol uti on ofviiothgdastyineed tptipIrepd drsetrar angle HL0WE2 The cslh sysnpasion (esdhen

MAL540) ( Baker 1 ca e NEW. 4 I4nd %. v/ v

i ot hyl * SAPPEHET, B oG EL S 22 el ke fd MRS rdfRf
pressure. This operation was performed 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 supernatant 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 ml 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 volume 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 temperature. The supernatant was decanted, the remaining medium was

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



pi pette (Com ng dass, Com ng, NY) and the cells were resuspended wth the
sane 5 m pipette for 30 seconds with the aid of an electric pipetter

(Pi pet - aiwoDsummend Scientific 5 Co., Broonmall, PA). The PE&AI®RA0827
suspensi on was allowed to stand for a further 30 seconds at room
tenperature before adding 5 ml conplete nedium dropw se, with a Pasteur
pi pette, over a period of 90 seconds with constant flicking of the tube,
sufficient to ensure conplete mxing wigf_the viscous PEG solution. A
further 5 m conplete nmedium was i medi ately added and m xed by inversion
and the cell suspension was allowed to 10 stand for a further 150 seconds

at roomte er re.c ri ati at 35 r r.oom
t enper at ur ﬁ?ﬁ%pmég% bﬁ%ﬁ nlge‘?’ grsg(g] I%p%m%@/g O iHPS
resuspended swv@ ﬁn&lmuﬁ%ﬁld@q@mmyﬁt B@P@ was THddBd REtH & Ml 1Ak edigoRsBiE i C
pipetter; extrene care was taken not to break up all cell clunps. 'Using a

Tridak stepfnsite ((Qenm@Gla@s,ﬁcsmmge NY)vindethe aells werp remispendetl vth thesameld m

suspensi on_wa fo 4 15 Cost I

S50 CamnPHitle 1AL séeBaiOiin e migXr 4 Qg BiRlie GidEela PrBbERnaRRh G
feeder ol lcp.,] BrobmiHil, qulmeel)ﬂaoheunm Estinnivag alldwéd MoHbtpak @it Bi fafther 30
(Sigm), 4 X '10-7 M Am nopterin (Sigm), 1.6 x 10-5 M Thym di ne (Sigma) and

4 x 10-5 Msepupe et apemcenpasure Mformidmg) 5 meeappigta Blediugt, edtppyiseo Vil a
f | t t %
Cgl gg%pa?tri)%gt ur%ﬁ%%?'lef 8%%&& &%g% o?_?ﬁg@%o&‘ﬁggﬁ %Jr&gl ?RH Ir Stﬁigét?@(ﬂ ttﬂegsggéddagé(%

or 7 and H&ﬁﬁt&@-ﬁbﬁblé&%ﬂlﬁmﬁgm&ﬂaé yiscoiid PEG.solutich. ArfagthedAinl oediplste medium

Generally, on day 10, 0.5 of .t he medi um was rem)ved for the screening
assay fr om%dwme@nqtelwém@nwﬂwhbmn@r%m Andy e eclh sypensiqus wapaoveditim

was repjAcedhy g '%oxﬂ‘li' rf%gﬁegolfb' ot s@@ s 22860 tterﬂf)&mupe Betots ﬁ%ﬁﬁﬂ)ﬁgﬂq&? §tn3ff for 5

mai nt enance on asi’'s of the screen ng assay. osen well's were
allowed to ngmtas norooanfemperatyre] Thd supermtang waskdecaniagl andl thevetll péllet wedsl gently hen

each was split half andt nsferred tp a fre of . a 24
wel | Cost aF*§yf ¢ 3w p?fﬁ% MG UiEige2 ch IPéI&FWTaW}té taﬁﬁﬁeé RipEtes ¢ o

a second, tlerélﬁ? Qﬁref Wh Ea!ﬁeﬂ‘%b{ tcp e A mgzapoaf 8hunfs aU@m‘Qh«? Trid&IE CRpALY(B eﬁf:@ m

days 14-28 l's were dium When there was strohg grovvt in
at | east t\ﬁiasmellnbs \bhelamé ISD 9q5| ml of thaipel medpangion vow aslded e lehclofvel aafid

clonoty for nd, a er . of. specifd ¢ _anti

pr odum ? R)&%tf’% @}?ﬁ%’:’ﬁ% qgarﬁl rlgglf‘ﬁwt) “6%““{“%3 10 Sorftal BRI
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.

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 ml of the medium was removed for the
screening assay from each well showing hybridoma growth and 0.5 ml fresh HAT medium
was replaced. A number of the strongest growth wells were chosen for maintenance on the
25 Dasis 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 haif 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 least 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



WO 03/ 000736 PCT/ AU02/ 00827 -51 second screening assay to produce

nonocl onal anti body secreting cell lines by limting dilution. EXAMPLE 2 5
Cl oni ng oWohwgbedi7donas One 2 wel | of each chosen cl onot ypePaasstoeseepended
and the nunber of viable cells per well was estinmated by Trypan bl ue
exclusion. Imediately before plating each clonotype, the relevant series
of dilutions were nmade in HT nediumor conplete nedium (if the cells 10
were ol der than 28 days post fusion) to_give a frequency of 0.5 cells/0.05
m . This volune was then added with a Tridak stepper to each well of a 96
wel |l flat bottoned tissue culture plate (Flow Laboratories, M ssissauga,

Ontario, Canada) (LD plate), cont.ainin X ;105.. normal. . nouse.spl een. f.eeder
cel I's in 0 SSop sefeeBib B it Broden tnopinael Bippar & ware cal Hafe B Jilfen
37C hum di {gi186op% C02, 95% ai r at nosphere and screened for clonal 15 growth

7-10 days later. Fromeach positive growh well, 0.1 ml supernatant was
renmoved for screening and these wells were fed for the first time with

0.1-0.15 m HT or conplete nmedium M@@?l s of the LD screening assay,
a mnimmof two of the "better"” sp I hTi body- produci ng cl ones were

finallyssel ected for expansion toCiB&sg 6phpbtidomad0 Al ternatively, if it was
desired to obtain a | arge anount of Mab, fenmale BALB/c mce were given an
intraperitoneal injection of 0, 5 mM 2, 5 10, 14, tetranethyl pentadecane

(Pristane, rj i ' i ] g o)
the i n oot i3 S Sl of BB e RiRmei B HTR: Blmbdt SEHEMEL R P,
col I ect e](ctll fwre((ljllnwishﬁtiltﬁacﬁf Hﬁgﬂ;%ad&ytﬁa @{fC]ELﬁfon. iine dﬂa&db}ﬂ'\/}&ﬁﬂ‘ord peticg bdé(ﬁl, clﬂ'ﬂg&ype,
ascitic uid was clarified by centrifugation an recovere y

preci pi t at thsrelgvent seyes ahdibrions et prRde B HAdnedignsy CQ’EnPiqt? H@flw@t%lg the celle j n

phosphaie RS giseckssa bkeyd PRk 00 aigeor Gy 4% SPisRIBRI L. FYANRIEn3
Monocl onal antibody screenihg assay '

was then added with a Tridak stepper to each well of a 96 well flat bottomed tissue culture

plate (Flow Laboratories, Mississauga, Ontario, Canada) (LD plate) containing 1 x 10°

normal mouse spleen feeder cells in 0.1 ml HT or complete medium. the LD plates were

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 supernatant was removed

for screening and these wells were fed for the first time with 0.1-0.15 ml 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 Alternatively, if it was desired to obtain a large amount of Mab, female BALB/c mice were
given an intraperitoneal injection of 0, 5 ml 2, 5, 10, 14, tetramethylpentadecane (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 MAb recovered

25 by 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., WD 03/000736 PCT/ AU02/ 00827 -52 Adel ai de, South Australia) were

coat ed byweddiomy3®0 | of either D-diner (5 g/m) or Fibripcogan2/degradati on
products (5 gg/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% w v Tween 20 (Signma

Chem cal 5 Corp., St Louis, Mssouri). Oggges secreting MAb to D-diner or
Fi bri nogen degradation products were th detected by adding 50 gl of
tissue culture supernatant to each well and incubating for one hour at
roomtenperature. Unbound MAb was renobved by inversion and_tapPi ng and the

pl ate was weshéde, SepdeAvstralia) were cosis) biieddingGferhahaitea P-dipery(S pg/ngdpor

il uti ' . . ) . . n
(Dakopat t < G, RBRIEAN KARLER, (Bt B PSR End BICAPLOM itperatpre
i ncubat e a (1370 Metceddantideauvasaemoboahby aneairgt andetappihg tid plaee amdlsthaghitawas

inverted and washed three tinmes with PBS/ Tween a%ryj 100 gl __of  actiyated
substrate (enwashet dhyeepiimey avitpsEBS 1epniming 03037 SBIVuL Wes &P (Fisama Gdgmical

peroxid d ; Of g QUBSL AL |, Lt i 0 5 :
G trates 2eomrorob Slilup cipSeslf a0 -Ape R HoRihEn Wardilion,
Co., 15 repromtalvérz dbnf detovtadi hyuadelind>3) pDoDRGuerdilBDE Aupdrhatari)to wach weldlend t o

each well.  The .colour reaction was stoppe fte m nutes by the .
Sa 1o ofTCUBaIE B n RS shror SrpaBe. ot MAR S dFosH BY deversion

yel | ow and M%@H@O&M@%M@%& SERhEEthré e with PR TwRed| R hgtarsi|if bskan.
20 EXAMPLE 4 ldentitication of 3B6 variable region sequences The nuri ne

hybri doma 3&%o Wélstipn of aeeaexadase ncorpigeted rbbitreuiticmpesepishrowesglellin (Pakopsits w v
fetal caglf serum Total . epared f 1Q7 . hybri doma.cel |l s. .VH and
W 25 Donsret e o i LG o B ng SRl 8 SR ¢ Brndhiofdn
regi on andhBRUSErdHE1&APSHARS. TIROpRRE Wab HBAS. inVBted hAd twashé@ides BMRAS Wil e
anplified by PCR usi n((i; vari ety of nouse signal sequence priners (6 sets

f or VH andPBS£Eweent e \1%})_ uiThé agiysiteds pehgtrate (immediately before use, 10 pl of 3%
solution of hydrogen peroxide was added to 10 ml of a substrate solution containing 50

mM citrate, 2.5 mM of O-tolidine 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 pl of 3M HCI which

i

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

a Titertek multiskan.

20 EXAMPLE 4

Identification of 3B6 variable region sequences

The murine hybridoma 3B6 was propagated in RPMI 1640 medium supplemented with
15% wi/v fetal calf serum. Total RNA was prepared from 107 hybridoma cells. Vi and VX
25 ¢DNA was prepared using reverse transcriptase and mouse k 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 Vi). The amplified
DNAs were gel-purified and cloned into the vector pGem® T Easy (Promega). The Vy and
Vk 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.



DNAs were gel-purified and cloned into the vector pGen(r) T Easy (Pronega).
The VH and VK cl ones obtai ned were screened for inserts of the expected

si ze by PERoand78he DNA 30 sequence of sel ected cl ones deCerAtioneas2by t he
di deoxy chain term nati on nmethod. WD 03/000736 PCT/ AU02/ 00827 -53
Productive VH and VK genes were identified by sequence anal ysis. The

| ocation of the conplenentarity determ ning regions (CDRs) was determ ned
with reference to other antibody sequenggs (43). The 3B6 VH can be
assigned to nouse heavy chains sub-group 1A The 3B6 VK can be assigned to
mouse K chains sub-group |I. 5 EXAMPLE 5 Anal ysis of 3B6 variable (v) region

it tenti T | | it 6 VH d VK s .
analyzed orodbave,Masuit Yoty vefi 1deRiRed By, sCalties abeySo FE TRrill G diur os
descri bed pg@uieéatatit Q@fe‘imﬁﬁn?!rggioﬁé‘(@l‘)l@} i\xﬁﬁgfdetéorﬁﬁlﬁﬂlt WithDeifG8hdeOfd B’ﬂhler WO

98/52976) . The peptides identi d as potential T ce epi topes (MHC cl ass
| I bi ndi ngantielyi stgeoncee (43) bk BBedVi eanshé psstensd do miarsedida vy duinsetpbegioep

re-anal yzed, tqo, e | 0ss of. tenti al iC class | binding and verify
t hat furthg‘?' M@gg‘sca{ll%eﬁfsﬁ%ﬂeﬁgoﬁuﬁécw S SH0r8OBR&n generated in the
surroundi ng sequence. Alternatively, the sequence was nodified to 15

convert the MHC class Il binding notif to one found in the human germli ne.
Single, generally conservative, ani BRXAMPELESbstitutions were tested and

substitutions de, wi t ue r d to overall [ . st uct ur A nunber
of variant sequ ﬁ'(‘:dé’g’sé’? g@d’ﬁﬁ’flﬁgg&)frggl%"tsﬁgu%e%ﬁﬂh‘e%?eg'égc cglge léo 5 ng

di fferent nunbers of substitutions. 20 EXAMPLE 6 Desi gner variant 3B6

vari abl e (\éé6regi ons sequences wWith reduced nunbers ofpotential T cell

epi t opes TRBOh¥md aYud sequgRees Wyrer @ghead fore diegrresrnge ob meisigak Recellcpritppes

Ccarml . e Gy SRR SR el 1 IR pBig 000, RO
2471- 2476, WOIB)529ThHe The qeptidasuidémificltds potential T cell epitopes (MHC class II binding
peptides) were modified in silico and the modified sequence re-analyzed to ensure loss of

potential MHC class IT binding and verify that further MHC class II binding motifs had not

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

15 convert the MHC class II binding motif to one found in the human germ line. Single,
generally 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 Vg, 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 et al., Nucleic Acids Research 19: 2471-2476, 1991). The cloned murine Vy
and Vi genes were used as templates for mutagenesis 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 Vyg-PCR1 and Vi-



and VK genes were used as tenplates for nutagenesis of the framework
regions to the required humani zed sequences. Sets of nutagenic priner

pai rs werwOggnodiesi zed enconpassing the regions to be al Peradio2dai2acent
prinmers included 15 bp of honol ogous 30 sequence. A first round of PCR
using these primers produced 5 to 8 overlapping DNA fragnments enconpassi ng
the designed (v) region gene. The vectors VH PCR1L and VK WD 03/ 000736

PCT/ AU02/ 00827 -54 PCRL (Olandi et al..,Proc. Natl. Acad. Sci. USA 86:
3833-3837, 1989) were used as tenplates to introduce 5 flanking sequence
including the | eader signal peptide, |eader intron and the nurine
|nnunoglobulln ronoter, and 3' flankin lﬁfence |nclud|n8)the spli

site and i RERIn(Quidande st €, Free- d¥athatnodi An§00v831-api-n ) é@‘ﬁ%r\‘?%d a?he

DNA 5 frag L I ter
f I anki ng p?%%?tg? (? oﬁ’l&g\ﬁj %&ﬁ&[{%‘ %ﬁg?%ééo qg&?glqu%%g %%qargg%ngf Egad‘?‘ﬁese
PCR pr oducimsroneand tht amethel mtmundghﬁuhﬂqirmnonat)@hﬁ Fdilankivy sggererdacluding the
determ nation. Clones. were sel ected that.contained  .the expected seq ce
alterati onépléeﬁoﬁl&er?éldelﬁfmv éewcgsea%éﬂégdmgalc% PYsHApDINg Bemegsr B DRGY
each desir gdoMeh@Rrhddbed Wok Jbﬁ?o‘{ﬂed%g% sleba{atmﬁf?@bﬁp@meﬁlg%&&oraﬁ ffigd to

10 the expreSsion vectors pSvVgpt an w th human X const ant
regi ons asto detsior PCRbrédetpeasthe e¢quaded fulBﬂ@tgﬁc Hitebo §¢ROprodeds #Ets cloddil into The

vectors VH. PCRL an VK- P (Ol andi, et al 1

enplat es 5 VRIRINICE BT PNAahgHee deftmiRabion Clonis R pleotEl el &g i
peptide, | gpdes e'cféHrééQué}{b@ AHSatiOWE 1408 thETBHARYIDNA deQuerRE ONRY Bénfirdltd & be
f I anki ng sequence including the splice site and intron sequences. 15

EXAVPLE 7 Emp¢cé§en eachadedirgiViafand a¥ . o’Phedieavmanérh:ghBBemag@mﬂ@omreéranh@rreém ant

3B6 he nd t chain essi ctor ransfec

Grrrordl Boetmsiionaraciite S ear and P ars i My Teh o SSkR refons as
non-i nmuno I t d

Ol eort on Yl rRndes BB, BRUATNoKE 0 M6 200! A0 T e Y R R 8

Col oni es e¥prRGCRI1 r(Qriahdi gptl.,JORL, nere) wetee@&eéoh& templat¢setocimtroduce 5° flanking

sequence including the leader signal peptide, leader intron and the murine immunoglobulin

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 Dulbecco’s
Modified Eagle’s Medium (DMEM) supplemented with 0.8 pg/ml mycophenolic acid and
250 pg/ml xanthine. Production of human antibody by transfected cell clones was measured
25 by ELISA for human IgG (48). Cell lines secreting antibody were selected and expanded.
Variant 3B6 antibodies were purified using Prosep®-A (Bioprocessing Ltd, Conset, U.K.).

EXAMPLE 8
Functional testing of variant 3B6 antibodies
30
Variant antibodies were tested for D-dimer binding using ELISA based assays broadly as



Modi fied Eagle's Medium (DVEM supplenmented with 0.8 gg/inl nycophenolic
acid and 250 gg/m xanthine. Production of human anti body by transfected
cell cl orwe osasi7aeasured 25 by ELI SA for human 1gG (48). @elrlAuones7
secreting anti body were sel ected and expanded. Variant 3B6 anti bodi es were
purified using Prosep(r)-A (Bioprocessing Ltd, Conset, UK ). EXAVPLE 8
Functional testing of variant 3B6 antibodies 30 Variant antibodies were
tested for D-dinmer binding using ELI SA bgged assays broadly as WO 03/ 000736
PCT/ AU02/ 00827 -55 described in Exanple 3. Binding specificity was
confirmed using the human fibrinogen binding assay. In a preferred

enbodi nent,, hoyweyer,_ the. D.djeter was. d i ti.on. . In_thi
Gasay, |t he dSBEVENoh BOOTEL heP BUHn TR Y He BT ane B Tome ARG
to captureifdih adsay. hﬁagﬂéﬂﬁb&) RembedFhéR! h¥RsyeaPbi BAidbr s 38édin 6RGon
ng/wel 1) and doubling 5 dilutions. The revealing anti body was HRPO

conj ugat ed phasgs bn fhimasstyoiad 3Ba eIt digsDierecpaisd oElthe FRESA Rl pt QA dig/wiell, to

results were devel pped. b D substrate _and r a et,. e .

o muni » el PGS BuTieR, BEGS: e PR A0, Pl Vo veilline dopgime
ant i bodises datitlorisheThy exealiss | elodiei wat HRIEY @njugandy mdBe DhofidtidaViehti-Dhe
results are shown in Figures 4A, 4B and 4C. The use of sol ution phase

D-di mer pr éRuvertrst EEA Tagahgen) anst the rpivdts evare devalepadnby @EDs apbstiatesndgead a
| d i ferre : o ian. ,
Thrombout edvh gty At EhERaBaRAGs Blnhies e @ilined BRIk, b Mihbricsng

and dei Mmuh#iesdlliésodna the prévidmnisad deintreptieskeattidddy 6B6I PIVIE]DAVELd Téx redults S
specificity for fibrin which is a major part of blood_clots (Figure JBFI?). A
clot i magi # DOHSPEFiFEeTHAAR prti+ by hebs|of splytipp ehasgd-AERTdoYR4 etisht b ody

with a dlrbuc'sf?ﬁ‘c{ ph DIBmbP i 152 SFectBR WiCc16fdsOtdCisZd pretdidd b§febabt Bt Hlesdnt®

| abel e

invention.

EXAMPLE 9
Thromboviewing using 3B6-99mTc
15
The 3B6 monoclonal antibody from mice and deimmunized 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 imaging 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 humans (Figure 3A). Visualization of clots in
the circulatory system such as blood clots in the anterior thighs (Figure 3B) occurs by
binding of the monoclonal antibody to fibrin resulting in concentration of radiation at the

clot site.

25 EXAMPLE 10

Thromboviewing using 3B6-"""Tc

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



20 3B6 dei muni zed nonocl onal antibody in humans (Figure 3A). Visualization
of clots in the circulatory system such as blood clots in the anterior

t hi ghs ( FAWQuws@0@B) occurs by binding of the nonocl onal amCirlxamg/oesa7fi brin
resulting in concentration of radiation at the clot site. 25 EXAMPLE 10
Thr onbovi ewi ng using 3B6-99.. Tc Pul nonary enboli (0.1-0.5 g) were created
i n anesthetized dogs by enbolization of pre- formed thronbi nade by

i nfusion of thronbin and human fibrinogeggthrough balloon 30 catheters
placed in the fenoral veins. Purified Fab' fragnents (0.35 ng) of a
chineric (human/nurine) derivative of a fibrin-specific nonoclonal antibody

hour af ter TERBI P 74e DS HHE S anieBalen st At FHugPohYE i Chrebiaon wal

injected thiesed tRrolSH aPRefpAbral MitkAENRUSatIERS &% &t - hoatd Bfier@i#IbS d %flﬁ @Etlon
ant i body |nject|on i magi ng scans were perforned to visualize t

5 99nic | ab@a@agamnsmypeﬁmﬁoglwalwﬂ elehbelin t he circulation with a t1i2
of one hour for both subjects. In subject 1, two snmall enboli in the right
| ower | obe (conbined mass, 0.187 ¢g) were visible. The clot/bl ood

radi oacty vat“yrcrlabéled \Aﬁt&boﬁ% ﬂaggﬁéh@ tlbiree trofa tHNErRMIRNUSIth A 114 BEofid B6lr fo@wer
| obe (mass, 0.449 was Vi si Cl ot/ bl ood radioactivity ratio was 27:

A small ebsdl %@Je(cts bosubiset heavodinadlogreladiging the right lpwahlobg &vmptipgdemags, 9&67 ect
1. The clo gé%e}?'é) gls%bq? "@gé d@@‘%lg&l E‘éldl(gﬁttlk/ﬁ) YR \%gs %8 1Nﬂq g%i%{t] 2301%0 é@%&ﬁs\ﬁ\ﬁr e

noted from er anti adm nistration or scann

I nf usi on ofthg Aghtdbwbelobe (ramdsi 044D ) WaankimmoWIawmm@cfimty atiedyayy27: 2089 ng
pr oducesi rrages of enbol i, even relativel %/hsmal | enpoli_in the peri p%l y , of
the |ung. TRl enpolyr(@ed1g)avaselisoonpred i the dghtivertriclepfsnbisct & Hirsglop/blood

interprgy . rJQSa&f%ﬁp”fa%e n4§]?er Y élfvgr)?é F%ﬁa%tsd%?e?e Vighed T%(;IH Mhiknel narﬁﬁ')%d?‘ame

setting. Thi's agen subj ect's. ere 1's no need
for breat h-aﬂmhldstmglonror(seznﬂmng:mgmbdmiggylt uses no nephrotoxic intravenous
contrast dye. The radiation dose is simlar to the dose used for
ventil ati on/ perfusion scans.

Infusion of radiolabeled anti-fibrin antibody fragments followed by imaging
producesimages of emboli, even relatively small emboli in the periphery of the lung. The
15 images are reliable and require minimal training to interpret. The technique can be used to
image deep vein thrombi in the same setting. This agent is well tolerated by the subjects.
There is no need for breath-holding 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 variations 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, features, 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.

30



This technology may sinplify and clarify the diagnosis of PE and DVT, using
technology 20 available in nost nedical centres. Those skilled in the art
wi || apprwoicaner7shrat the i nvention described herein is supcemuodbes2to 25
variations and nodifications other than those specifically described. It is
to be understood that the invention includes all such variations and
nodi fi cations. The invention also includes all of the steps, features,
conposi tions and conpounds referred to okyindicated in this specification,
individually or collectively, and any and all conbinations of any two or
nore of said steps or features. 30 WO 03/000736 PCT/ AU02/ 00827 -57-
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5. The variant inmmunoi nteractive nolecule of Caim4 wherein the non-

i nurine species of animal is a human. 6. The variant inmunointeractive

nol ecul e wb oGloai7ae 4 or 5 wherein the nurine nonocl onal amCrbawgoese7rai sed
in a nurine animal to non-denatured D-diner. 7. The vari ant

i mmunoi nteractive nolecule of Caim6 wherein the D-dinmer is of human
origin. 8 A variant nurine-derived nonocl onal anti body having specificity
for human-derived D-diner and other crogg-linked fibrin derivatives and
non-reactivity with fibrinogen or fibrinogen degradation products
inclusive of fragnments D and E wherein said variant nurine-derived

nonocl onal i body is substantjall - | nogenic in a WO 03/000736
PCT/AUOZ/O&@%%er? vﬂadnéﬁﬂm 2'#%34%g?g;ﬁpgrﬁnunointeractive mol ecul e of
any one of Clains 1 to 7 or the variant nurine nonoclonal antibody of
Claim8 wherein the variant is of nmurine nonoclonal 3B6. 10. A dei nmuni zed
f orm of noVédlnenedalaRiachedisr3E6: MBr2092, 234 dei muni zed 3B6 is
substantially non-i mmunogenic in humans. 11. A nethod for generating a

dei muni zed nonocl onal anti body having specificity for antigenic

det er m nantygingd aRd MBilstddn OVamFe 219: obRerooer oss-1inked fibrin derivatives,
said nethod conprising: (i) obtaining a cross-linked fibrin derivative or
extract containing sane froma human; (ii) generating an antibody in a
non- human ani mal specific to said cross- linked fibrin derivative but which
does not cross-react with fragment D; and (iii) subjecting said non-human
derived anti body to dei nmuni zati on neans.



12. A dei nmuni zed anti body nol ecul e having specificity for an epitope
recogni zed by nonocl onal anti body 3B6 wherein at | east one of the

conpl enenwarog/oowfés er m ni ng regi ons (CDRs) of the vari abl e pPéoandiooes27 sai d
dei muni zed anti body is derived fromthe said 3B6 nonocl onal antibody and
t he remai ni ng i nunogl obul i n- derived parts of the dei mmunized anti body
nol ecul e are derived froman i munogl obulin or an anal ogue thereof from
the host for which the antibody is to be.dei munized. 13. The dei mmuni zed
anti body of Claim 12 wherein said anti bogy is a WD 03/000736 PCT/ AU02/ 00827
-63 humani zed form of murine nonoclonal antibody 3B6. 14. The dei nmuni zed
antibody of Claim 13 conprising one or nore amino acid mutations in the
V-region ofClsAIMS3B6 ant i body to elimnate or reduce peptide fragnents of
said v-region associating wwth MH class Il nolecules. 15. The dei muni zed
anti body of G aim 13 or 14 wherein the antibody is derived fromdifferent
conbi nations of H chal wadagt &f Gi‘ﬂ&irﬂmgfbﬁtﬂﬁractl@ mbiutte | saidu rarzad c&m;irismgyaof
Claim 15 wherein the H chai ns are sel ect from H5 (3B6DI VHvS; SE

NG 1), Hv6 POSEBDIAVIRESPeSESHY Honesosy alrd ﬁp,n ggb@ Ve<17

The dei nun ng!ﬁ% d
from Kvl g@é% hh%&%‘nfc%v %&lé@%é?%%gg%%ﬁ% C%%N%ﬁg% and%ﬂ{\%gélﬁ
(3B6DI VKv7 ;saifBQrikn dNBitG)s. redhiled ”ﬁhmudegmm]tyl inetiothet biioci esavifn @eaium firémathe 17
wherein the vari ;. conprises a conbination of H chains and L-chains

sel ected frgHfyY %WISP%I‘V}-I\/GI VKvl, VHv7/VKv1l, VHv5/VKv7, VHv6/ VKv7,

VHv6/ VKv4, VHv7/VKv4, VHv7/VKv7 and VHv5/ VKv4. 19. A vari ant nurine

nonocl onal anti body 3B6 dei mmuni zed for use in hunmans, said variant

conpri si ng2a conbi nathihen vefiate dxynuaoihtéraghte oheleenle - pEgClamm  Icowheredi riget he

am no acid. se es .enco by nucl.eoti de sequences sel ected from SE
o teractive mglecule ¥s an antibo &y. 9 Q

3. The variant immunointeracative molecule of Claim 2 wherein the antibody

is a monoclonal antibody.

4. The variant immunointeractive molecule of Claim 3 wherein a monoclonal
antobody from a murine animal is deimmunized with respect to another murine animal or a

non-murine species of animal.

5. The variant immunointeractive molecule of Claim 4 wherein the non-

murine species of animal is a human.

6. The wvariant immunointeractive molecule of Claim 4 or 5 wherein the

murine monoclonal antibody is raised in a murine animal to non-denatured D-dimer.

7. The variant immunointeractive molecule of Claim 6 wherein the D-dimer is

of human origin.

8. A variant murine-derived monoclonal antibody having specificity for
human-derived D-dimer and other cross-linked fibrin derivatives and non-reactivity with
fibrinogen or fibrinogen degradation products inclusive of fragments D and E wherein said

variant murine-derived monoclonal antibody is substantially non-immunogenic in a



ID NO 7/ SEQ I D NO 10, SEQ ID NGO 8/ SEQ I D NGO 10, SEQ ID NO 9/ SEQ I D NG 10,
SEQ ID NO 7/ SEQ I D NO 12, SEQ ID NGO 8/ SEQ ID NG 12, SEQ ID NG 8/ SEQ I D

NO 11, SBRolopodas®/ SEQ | D NO 11, SEQ I D NO 9/ SEQ | D NO. 12 pamth USEs2D
NO 7/ SEQ I D NO 11 or conbinations of am no acid 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 |isted pairs or nucl eotide sequences
capabl e of hybridizing to | ow stringency 03/ 000736 PCT/ AU02/ 00827 -64
conditions to one or both nucl eotide squ nces or their conplenentary forns
in each of the above listed pairs. 20. A variant of a nurine nonocl onal
anti body 3B6 dei mmuni zed for use in humans, said variant conprising a
conbi nat i ofUBRheavy and |ight chain v-regions conprising the amno acid
sequences selected fromSEQ ID NO 1/SEQ ID NO 4, SEQ ID NO 2/ SEQ I D NG 4,
SEQ ID NO 3/SEQ ID NO 4, SEQ ID NO 1/SEQ ID NO 6, SEQ ID NGO 2/SEQ I D NO 6,
SE((j) | D NO 2/ SEQ/ | D NQhb,vafsftd ih&&?ﬁﬁé@&@d IBol‘dfﬁhlB of SE@othf BGids I5Q 7 &hﬂ}iél 6
and SEQ ID NQ 1/SEQ I D NO 5 or copbi natjons of am ng aci sequences havi ng
at |east 709513MtninvaRPtRoRerlonmd HHIbREY Hofafnldien §ciwale§é‘éw§ﬁc@§wph 1g RihyHInet he
above Iisteg, @R%%}3 L. A nethod for detecting a blood clot in a human
patient, said netho conprising introducing into said patient a

dei nmuni zed form of murine nonocl onal antibody 3B6 or an antigen-bi ndi ng

fragnent thereof |abeled . with.a reporter. nol ecul al.lown i ssem.nati.on
of "he | abdPed ant | baty HRBHOThe o6 PREPIPBTy CYo0E R PRBF - Sad
subj ecti ng geghfuMatd 8% iéﬁbﬁaﬁ@ﬂﬁf‘ﬁoﬁfinﬁﬁlﬁio%feﬁ@ il RERSEaphi ¢ nucl ear nmedi ci ne
scan to visualize the clot. 22. "The nmethod of Claim 21 wherein the

reporter nolecule is a nuclear tag. 23. The nmethod of Caim22 wherein the
nucl ear tagq.is 99nic,, 18F Cu, 67 68Ga, 77Br, 97Ru. 111j 3 241
1311 and' 88Re. 24. THe %P%‘gcdf‘“bfge@f@%% ?3%&%?%‘?1?\64 FRoTogloRE Pn%é % $%985TC

specificity for antigenic determinants on human D-dimer or other cross-linked fibrin

derivatives, said method comprising;:-

6] obtaining a cross-linked fibrin derivative or extract containing same

from a human;

(i)  generating an antibody in a non-human animal specific to said cross-
linked fibrin derivative but which does not cross-react with fragment

D; and

(ili)  subjecting said non-human derived antibody to deimmunization

means.

12. A deimmunized antibody molecule having specificity for an epitope
recognized by monoclonal antibody 3B6 wherein at least one of the complementary
determining regions (CDRs) of the variable domain of said deimmunized antibody is
derived from the said 3B6 monoclonal antibody and the remaining immunoglobulin-
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 deimmunized.

13. The deimmunized antibody of Claim 12 wherein said antibody is a



25. The nethod of C aim 21 wherein the nurine nonoclonal antibody is 3B6 or
a honol og thereof. 26. A nethod for detecting a blood clot or an

ant i gen- bwodBfg786 agnment t hereof, allow ng di ssem nati onPefi/Atee/oes2t i body

t hroughout the circulatory system adm nistering a WD-03/000736

PCT/ AU02/ 00827 -65 second anti body specific for said first nentioned

anti body and | abeled with a reporter nolecule and then subjecting said
patient to a conputer assisted tonographigg.nucl ear nedicine scan to
visualize the clot. 27. The nethod of C aim 26 wherein the reporter

nol ecule is a nuclear tag. 28. The nethod of C aim 27 wherein the nucl ear
tag is 99mlc, 18F, .64Cu, 67Ga, 68Ga.77Br 97 111 1231, 1241, 1311 and
188Re. 29. gﬁ%%ﬁmﬁﬁ?moﬁ%ﬁ%ra’éﬁﬁ??dgw?%nuclear tag i s 99nlc. 30. The
met hod of Cl aim 26 wherein the nurine nonoclonal antibody is 3B6 or a
honmol og thereof. 31. A nethod for detecting a blood clot in a human i
patient, sditd net hod Theslepringiized raithodn OF Clegmi I eorepgisingoens ermorg amino acid

dei nmruni ze £ m.Q i.Ne 0 | .. i . q - bi ndi g
fragront -t v s L TRPSS) 268 s P a8t o fegl S g et o
of the | abehmd/-RpidnaBehEidthieomahNH clabell eidledillat ory system and then
subjecting said patient to planar clot inmaging. 32. The nethod of Caim3l
wherein the planar imaging is MR, CT scanning or ultrasound. 33. A nethod
for detectiig a bl 09§h%'<§’éim!rﬂﬂm?ze§“élﬁfﬁo Jr&Bhim SB ﬂr Wﬂtgﬁgreincﬁ{gofnhtﬁdo% is
introducing into said patient a del nmuni zed Torm of murine nonocl onal

ant i body 3MEBrioed fomatiffeigatedmbidativgs foff Higehant andieckaih geadsel ed with a reporter
nol ecul e allow ng dissenm nation of the | abel ed anti body throughout the
circulatory systemand then subjecting said patient to a conputer assisted

tomogr aphi ggnucl ear Agdi i RRUALRR ah@oody! St UBhIng & 5tWikr&ihQhe H-chains are selected
from Hv5 (3B6DIVHvS; SEQ ID NO:1), Hv6 (3B6DIVHV6; SEQ ID NO:2) and Hv7
(3B6DVIHV7; SEQ ID NO:3).

17. The deimmunized antibodies of Claim 15 wherein the L-chains are selected
from Kvl (3B6DIVKvl; SEQ ID NO:4), Kv4 (3B6DIVKv; SEQ ID NO:5) and Kv7
(3B6DIVKv7; SEQ ID NO:6).

18. The deimmunized antibodies of Claim 16 or 17 wherein the variants
comprises a combination of H-chains and L-chains selected from VHv5/VKvl,
VHv6/VKvl, VHv7/VKvl, VHv5/VKv7, VHv6/VKv7, VHv6/VKv4, VHv7/VKv4,
VHv7/VKv7 and VHVS5/VKv4.

19. A variant murine monoclonal antibody 3B6 deimmunized for use in
humans, said variant comprising a combination of heavy and light chain v-regions
comprising the amino 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:10,
SEQ ID NO:7/SEQ ID NO:12, SEQ ID 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 ID
NO:7/SEQ ID NO:11 or combinations of amino acid sequences encoded by nucleotide
sequences having at least 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



34. The nethod of C aim 33 wherein the reporter nolecule is a nuclear tag.
WO 03/000736 PCT/ AU02/ 00827 -66 35. The nethod of O aim 34 wherein the
nucl ear twQ WBH@3ITc, 18F, 64Cu, 67Ga, 68Ga, 77Br, 97Ru, PCTIAIM2/04231 1241
1311 and 188Re. 36. The nethod of Claim 35 wherein the nuclear tag is
99nmlrc. 37. The nmethod of C aim 33 wherein the nmurine nonoclonal antibody is
3B6 or a honolog thereof. 38. A nethod for detecting a blood clot or an
anti gen-bindi ng fragnent thereof, allowgpg di ssem nation of the antibody

t hroughout the circulatory system adm nistering a second anti body
specific for said first nmentioned anti body and | abeled with a reporter

nol ecul e and t.hen subj ect] saj d.patient to conputer assisted .

omogr aph SoMIEPELD Otfe heifanlesifs séaPiass br Tueit RabRheRiSh Brbiidn faehsf of
G ai m 38 whey foe libgdpaRerter nolecule is a nuclear tag. 40. The nethod of

Claim 39 wherein the nuclear tag is 99nifc. 41. The nethod of C aim 38
wherein the nurine nonocl onal antibody id 3B6 or a honolog thereof. 42. A

nmet hod for ~facilitati,ng th i ssol.ution r.enoyal blood.cl.ot in a
ey o 30ct hod e amar A o SR epheRlop ARy e G or e
di ssol uti onugkng! &id VaEant bompﬁmggté Qandidatich | ¥ haaguahd Aighd ohafn atkgions

mur i ne-derived nonocl onal antibody having specificity for human-derived
D-di ner an@o®pHans dheoasino; asideqpeises FPI%Fé?d( Fremi SEQ IRMNC: 1K AR NQi4v SER 12 t h

fibrinogen \g.,fddeti r I r i b f a}g(g%n and
E wherein %\g?‘gi;g\#aﬁ pg%ﬁ%ﬁ?lﬁﬁeﬁggﬁQEEW%ngﬁgﬁﬁ%gé%ﬁ??su ’sfgﬁt ally
non- i MUNOYERISEQ D NOGSEQINENE:2/SEQ I NOf)SERaD NOB/SHQYDINOISHhSEQ ID

conprises a_clot dissalution_or clot growth %reventi on agent fused, bound

or ot herwi %\@ﬁé@_&i@t@@f@ jef RN TACNE3 /65@_7% /W%Btﬁs_ Qf&mﬁlﬁ. aqift e
of a vari agl HEdsNe iR dMeskt FB9CSheRAy R R Do MiRPaGR8EddchCdstf all of

the above listed pairs.

21. A method for detecting a 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.
22. The method of Claim 21 wherein the reporter molecule is a nuclear tag.

23. The method of Claim 22 wherein the nuclear tag is 99mTc, 1B \ 64Cu, 67Ga,

686&, 77BI', 97Ru, 11111’1, 1231, 124]:’ 1311 and 188Re.

24, The method of Claim 23 wherein the nuclear tag is PmTg

25. The method of Claim 21 wherein the murine monoclonal antibody is 3B6 or
a homolog thereof.

26. A method for detecting a blood clot or an antigen-binding fragment thereof,

allowing dissemination of the antibody throughout the circulatory system, administering a



human-deri ved D-di mer and other cross-linked fibrin derivatives and
non-reactivity with fibrinogen or fibrinogen degradation products

i ncl usi vewofo3fegéirents D and E wherein said variant nuri ReTohanrmoesd?

nonocl onal antibody is substantially non-inmunogenic in a human and said
anti body further conprising a clot dissolution or clot growth prevention
agent fused, bound or otherwi se attached thereto in the manufacture of a
medi cament for the dissolution of a blogsclot in a human. 44. A conjugate
conprising an i mmunoi nteractive nol ecul e and one or both of an imging tag
and/or a therapeutic agent. 45. The conjugate of C aim 44 wherein the

imaging tag is.an,. -, ulLtrasound-. or CT-type t. 46. .Th onj ugat e of

O ' m 95 wheieBA ey sadtit Raghs deSomenianranion e 1Hode SRttt
68Ga, 778 mdlafie hd bl dbheckbdlooid Bllicrang o 88MButeA hssidiBe 16A0BE: S lcar
Claim46 wherein the inmaging tag is 99nfc. 48. The conjugate of C aim 44
wher ei n t hanedipéresgsen te viseglwatthd dotan anti-clotting agent. 49. The conjugate
of Claim 44 wherein the therapeutic agent is a cytokine. 50. The conjugate
of any one of Clains 44 to 49 wherein the i munointeractive nolecule is an

gg% i body. 3%. The comhygakigoddf (Thiai 26 Hlerafiethe réporiee ndiicdulkady nuslegeagmmuni zed

28. The method of Claim 27 wherein the nuclear tag is 99mTc, 1Bp , 64Cu, 67Ga,

68Ga, 77B1’, 97Ru, 111111, 1231’ 1241, 13lI and 188R€.

29. The method of Claim 28 wherein the nuclear tag is *™Tec.

30. The method of Claim 26 wherein the murine monoclonal antibody is 3B6 or
a homolog thereof.

31. A method for detecting a 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 planar clot imaging.

32, The method of Claim 31 wherein the planar imaging is MRI, CT scanning
or ultrasound.
33. A method for detecting a 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.

34. The method of Claim 33 wherein the reporter molecule is a nuclear tag.
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35. The method of Claim 34 wherein the nuclear tag is 9mTe, 1B, %4Cu, 7Ga,

68Ga, 77BI', 97Ru, “111’1, 1231’ 124L 131I and lBBRe.

36. The method of Claim 35 wherein the nuclear tag is *™Tec.

37. The method of Claim 33 wherein the murine monoclonal antibody is 3B6 or
a homolog thereof.

38. A method for detecting a blood clot or an antigen-binding fragment thereof,

allowing dissemination of the antibody throughout the circulatory system, administering a
second antibody specific for said first mentioned antibody and labeled with a reporter
molecule and then subjecting said patient to a computer assisted tomographic nuclear

medicine scan to visualize the clot.

39. The method of Claim 38 wherein the reporter molecule is a nuclear tag.

40. The method of Claim 39 wherein the nuclear tag is *™Tec.

41. The method of Claim 38 wherein the murine monoclonal antibody id 3B6 or
a homolog thereof.

42, A method for facilitating the dissolution or removal of a blood clot in a

human, said method comprising administering to said human a clot dissolution or clot
growth prevention-effective amount of a variant murine-derived monoclonal antibody
having specificity for human-derived D-dimer and other cross-linked fibrin derivatives and
non-reactivity with fibrinogen or fibrinogen degradation products inclusive of fragments D
and E wherein said variant murine-derived monoclonal antibody is substantially non-
immunogenic in a human wherein said monoclonal antibody further comprises a clot

dissolution or clot growth prevention agent fused, bound or otherwise associated thereto.
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43. Use of a variant murine-derived monoclonal antibody having specificity for
human-derived D-dimer and other cross-linked fibrin derivatives and non-reactivity with
fibrinogen or fibrinogen degradation 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 a blot clot in a human.

44, A conjugate comprising an immunointeractive molecule and one or both of

an imaging tag and/or a therapeutic agent.

45, The conjugate of Claim 44 wherein the imaging tag is an MRI-, ultrasound-
or CT-type tag.
46. The conjugate of Claim 45 wherein the imaging tag is selected from *™Tc,

18F, 64CU, 67Ga, 68Ga, 77BI’, 97Ru, l“II]., 1231, 1241, 13lI and 188RC.

47. The conjugate of Claim 46 wherein the imaging tag is 9mre,

48. The conjugate of Claim 44 wherein the therapeutic agent is an anti-clotting
agent.

49. The conjugate of Claim 44 wherein the therapeutic agent is a cytokine.

50. The conjugate of any one of Claims 44 to 49 wherein the immunointeractive

molecule is an antibody.

51. The conjugate of Claim 50 wherein the antibody is deimmunized 3B6.



