1 Reconbi nant anti bodi es and fragnments which recognize N glycolil GW
ganglioside and its use in diagnosis and treatnent of tunors. Technical
Field. 5 The present invention relates to the field of imunol ogy and in
particular with the obtaining |ess inmunogenic inmunogl obulins using
genetic engineering technologic to wuse in the cancer treatnent. The present
invention is related specifically wth the pepti de sequences which codified
a nonocl onal antibody or fragments derived which recognize antigens
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show 25 that the anti-NGc antibodies recogni ze sone human tunors and tunoral
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EP 0972782 Al 'descri bes the murine nonocl onal antib vararo uced
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presence of etFlewhd di]:eu\/?@m%tgsaﬂaf The more commonly sialic acids in mammalian cells
20  are N-acetyl (NAc) and the N-glycolil (NGc) (Corfield AP et. at, Cell Biol Monogr 10:5-50,
1982). Generally the NGc is not expressed in human and chicken normal tissues but it is
widely distributed in other veriebrates (Leeden RW et. al, Biological Role of Sialic Acid.
Rosemberg A and Shengtrund CL {Eds). Plenum Press, New York, 1-48, 1976, Kawai T
et. al, Cancer RHesearch 51:12421246, 2001). However reports from the literature show
25 that the anti-NGc antibodies recognize some human tumors and tumoral cell lines
(Higashi H et. al, Jpn J. Cancer Res. 79:952956, 1988, Fukui Y et. al, Biochem Biophys
Res Commun 160:1149-1154, 1989). An increase in the GM3 (NGc) ganglioside level has
been found in human breast cancer (Marquina G ¢t. al, Cancer Research 56:5165-5171,
1996), which makes very attractive the use of this molecule as target for cancer therapy.
30  The filed patent EP 0972782 A1 describes the murine monoclonai antibody produced by
the hybridoma deposited according to the Budapest treaty under the access number
ECACC 98101901. This monoclonal antibody has an IgG1 isotype and was generated by
the immunization of Balb/c mice with the NGcGM3 ganglioside hydrophobicatly
conjugated with low density lipoproteins (VLDL) and in presence of Freund adjuvant, said
35 antibody binds preferentially to the NGcGM3 ganglioside and recognizes an antigen

expressed in human breast and melanoma tumors. (Carr A et. al, Hybridoma 18:3:241%



35 anti body binds preferentially to the NGcGMB gangl i osi de and recogni zes an
antigen expressed in human breast and nel anoma tunors. (Carr A et. at,
Hybridoma 19: 3:241 2 247, 2000). This anti body showed a strong cytolitic
activity on cells bearing said sequence a property that could make it a

t herapeutic tool. Moreover it is known that the neovascul arization induced
by the tunors constitute one of the mmi¢n parameters in the control of
tumoral growth. This has direct research towards the 5 search for new

t herapeuti c weapons related with the inhibition of the antigenic process.
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1994). 20  Additionally they lose important immunological properties such as the effector tunctions
when used in humans.
And what could be of greater importance, the murine monoclonal antibodies contain
considerable amino acid sequences that are immunogenic when injected in humans,
Numerous studies have shown that after the administration of a foreign atibody the
25 immune response produced in the patient can be considerably strong and substantially
eliminate the therapeutic effect of the antibody after an initial treatment. Moreover, even
after administering treatment to a patient with a murine monoclonal antibody later
freatments with non refated murine antibodies could be inefieclive and even dangerous
due 1o the cross reactivity known as HAMA response (Khazaeli, MB., et. ai, Journal of
3¢  Immunotherapy 15; 42-52, 1994).
Mateo et al (US Patent No. US 5 712 120} describe a procedure for the reduction of
immunogenicity of the murine antibodies. The antibody modified by the method described
by Mateo et.al (Mateo C et. al, Hybridoma 19:6:463471, 2000), retains the recognition
and binding capacity to the antigen of the original antibody and results less immunogenic,

35  which increases its therapeutic usefulness. Be this procedure one obtains, with a small



Mateo et. al (US Patent No. US 5 712 120) describe a procedure for the
reduction of inmunogenicity of the nurine antibodies. The anti body nodified
by the nethod described by Mateo et.al (Mateo C et. al, Hybridonm

19: 6: 463471, 2000), retains the recognition and binding capacity to the
antigen of the original antibody and results |ess i munogenic, 35 which
increases its therapeutic useful ness. B& this procedure one obtains, with a
smal |l 3 nunber of nutations, nodified anti bodies that show a reduction of
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of the antigen within this repertoire. The objective is oblaining rapidly antibody fragments
that combine the recognition of the original antibody with a smaller molecular size and the
capacity of being produced by bacteria host. This technique allows 1o outstand the
multiple variants of antibody fragments that are non functional or impossible to be

25  produced in bacterias that are obtained during the isolation and manipulation of the genes
of the variable regions of a hybridoma by conventional clonationtechniques (Roovers, R.
C. et. al, Br. J. Cancer. 78, 1407-1416, 1998).
The technology of antibody fragment preseniation in filamenious phages offers a unique
opportunity to access the biding site of the antibody as well as for introducing

30 modifications in the antibody with the objective of improving its affinity (Chames, P. et. al,
J. Immunol. 161, 5421-5429, 1998, Lamminmaki, U et. al, J. Mol. Biol. 291, 589-602,
1999, Parhami-Seren et. al, J. Immunol. Methods. 259, 43-53, 2002) or to modulate its
specificity (Iba, Y. et. al, Prot. Engn., 11, 361-370,1998, Miyazaki, C. et. al, Prot. Engn. 12,
407-415, 1999, Darveau, R. P. et. al, J. Clin. Immunocassay. 15, 25-29, 1992).

35 The expression of antibody fragments in filamentous phages allows the exchange of
chains (Lantto, J. et. al, Methods Mol. Biol. 178, 303-3186, 2002), that is the combination of



The technol ogy of antibody fragnment presentation in filamentous phages
offers a unique opportunity to access the biding site of the antibody as
well as for introducing 30 nodifications in the antibody with the objective
of inproving its affinity (Chames, P. et. at, J. Immnol. 161, 5421-5429,
1998, Lamm nmaki, Uet. al, J. Mdl. Biol. 291, 589-602, 1999, Parham - Seren
et. al, J. Immunol. Methods. 259, 43-534 2002) or to nodulate its
specificity (lba, Y. et. at, Prot. Engn., 11, 361-370,1998, Myazaki, C et.
al, Prot. Engn. 12, 407-415, 1999, Darveau, R P. et. at, J. di n
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t he sequence o retain
higher affinity with therapeutic purposes.

One of the objectives of the present invention is the characterization of the antibody
fragments that only conserve partially the sequence of the 14F7 but retain its specificity,
affinity and recognition properties.

25  Both the modified antibody and the fragments obtained recognize specifically the tumor
cells that express the NGeGM3 antigen thus allowing them to be used in the diagnosis or
therapy of said tumors and have the advantage of resulting tess immunogenic than the
murine antibody from which they were originated.

New therapeutic compositions that comprise the modified 14F7 antibody or its Fv single

30 chain fragmenis where said antibody or fragments may be bound to a radioactive isctope
useful in localizing or treating tumors expressing the antigen are objects of the present
invention.
it is also object of the present invention a method for the radicimmunodiagnosis or radio
immunotherapy of tumors expressing the NGcGM3 ganglioside using the pharmaceutical

35 compositions that comprise the modified 14F7 antibody or its fragments bound to a

radioactive isotope.



affinity and recognition properties. 25 Both the nodified anti body and the
fragnments obtai ned recogni ze specifically the tunor <cells that express the
NGcGWB antigen thus allowing themto be used in the diagnosis or therapy of
said tunors and have the advantage of resulting |ess inmunogenic than the
murine anti body fromwhich they were ori gi nat ed. New t herapeutic
conpositions that conprise the nodified 24F7 anti body or its Fv single 30
chain fragnents where said anti body or fragnents nmay be bound to a
radi oactive isotope wuseful in localizing or treating tunors expressing the
antigen are objects of the present invention. It is also object of the
present invention a nethod for the radi oi munodi agnosis or radio
i mrunot her aPgtailieddesenipticengd thsipiverfiorhe NGcGVB gangl i osi de using the
phar maceut i gale 38sL0IRGRIoh 1O BSscHBRL 1hE AR drd Surtifify TRALLd £sfn W HuARS 1290y or
its fragrne*nt‘ﬁiq goa Ad t 0 Qmoraltgpgsacclt%?{/e i sot cl; " %ﬁy@ &1 %nﬁscyﬁg%?on of
t he inventi &wnogipnal ﬁ@f't}ﬂdéﬁ?é?rﬁ*tJCQWeth?hmﬁ'dp@aa‘ébtﬂep@ﬁ@dﬁmr ARl Pe1GdAR1.body
deri ved %roemgrgaeméel@h%%ﬁow@%bml ofaRt Ihbeayvamsadm@ﬂorgy(ddﬁ% ) By el doma
wi t h deposit numnber 8101901, 5 characterized by t fol |l ow ng
sequences ofe¥WeNHySBE CRAHISi abl es regi ons (CDRs) of the heavy and |ight
chai ns: HEAVEAQMAEINNCDRL: SYWH CDR2: YI DPATAYTESNOKFKD 10 CDR3:
ESPRLRRG Wg%% Y Xw CHAI N CDR1: RASCSI SNNLH CDR2: YASOSI S CDR3:
QSNRWPLT 1 448 tially said chineric antibody is characterized by the
fol |l ow ng seprnyEPAAYITEENQKFEBeWOr k regi ons (FRs) of the heavy and |ight
chai ns EA GNELAKPGASMKMSCRASGYSFT 20 FR2:
WL KCRPD&EL E&ﬁ@@“ﬁ% PR kﬁﬁé?%%AF MYLNSLTSEDSAVYYCAR

LIGHT CHAIN

CDR1: RASQSISNNLH

CDR2: YASQSIS

CDR3: QQSNRWPLT

15  Preferentially said chimeric antibody is characterized by the following sequences of the

framework regions (FRs} of the heavy and light chains:

HEAVY CHAIN

FR1: QVQLQASGNELAKPGASMKMSCRASGYSFT
20 FR2: WLKQRPDQGLEWIG

FR3: KAILTADRSSNTAFMYLNSLTSEDSAVYYCAR

FR4: WGQGTTVTVSS

: LIGHT CHAIN

25  FR1: DLVLTQSPATLSVTPGDSVSFSC
FR2: WYQQRTHESPRLLIK
FR3: GIPSRFSGSGSGTDFTLSISVETEDFGMYFC
FR4: FGAGTKLELKRA
Moreover chimeric antibody is characterized by containing the constatn region of the IgG

30  human heavy chain and the constant region of the Ck human light chain.
In a preferable presentation, the present invention referes 1o a modified antibody derived
from the murine 14F7 monoclonal antibedy produced by the hybridoma with deposit
number ECACC 98101901, characterized because the frame regions of the heavy and
light chains contain any of the following mutations:

35  HEAVY CHAIN:
Position 5. Q por V



FR4: WEQGTTVTVSS LI GHT CHAIN 25 FR1: DLVLTQSPATLSVTPGDSVSFSC FR2:
WYQQRTHESPRLLI K FR3: G PSRFSGSGSGIDFTLSI | SVETEDFGWFC FR4: FGAGTKLELKRA

Mor eover chineric antibody is characterized by containing the constatn
region of the Ig(c) 30 human heavy chain and the constant region of the Ck
human |ight chain. In a preferable presentation, the present invention
referes to a nodified antibody derived &romthe nurine 14F7 nonocl onal

anti body produced by the hybridoma with deposit nunber ECACC 98101901,
characterized because the frame regions of the heavy and [|ight chains
cont ai n anyp 0f. f ing mutations: 35 HEAVY CHAIN. Position 5. 0 por V
6 Positi(Nfﬁ%“thgor?J&gggition 11: L por V Position 12: A por V Position
18: M por \PdsitRogilti &rpol¥: K por R Position 20: Mpor V Position 38: K por
R Positi onpdinRopors fyPosition 42: D por G 10 Position 48: | por V LIGHT
CHAIN:  Position 39: por K Position 40: T por P Position 41: H por G 15
Posi ti on 42Postionds: OMpgs{ tion 58: | por V Preferably, said nodified

anti body i spehphaet ek #geé by containing the constant region of the |1gGl

human heavy chain and the constant region of the Ck human |ight chain.
Position 20: M por V

Position 38: K porR
Position 40: R por A
Position 42: D por G

10  Position 48: 1 porV
LIGHT CHAIN:

Position 39: R porK
Position 40: T porP
Position 41: H porG

15  Position 42: E por Q
Position 58: | porV
Preferably, said modified antibody is characterized by containing the constant region of
the IgG1 human heavy chain and the constant region of the Ck human light chain.

Another aspect of the present invention refers to the Fv single chain type fragments

20  derived from the 14F7 antibody that comprise the sequence of the variable region of the
heavy chain cbtained from the hybridoma (deposit ECACC 98101901) and that conserves
{he recognition specificity of the 14F7
Preferably said Fv fragments include light chain variable regions derved from non
immunized mice or human, different from the light chain variable region produced by the

25 referred hybridoma that allow its production by a bacteria host as antibody fragments
presented on filamentous phages or soluble molecules.

The present invention is also related with the cell lines that express the chimeric and
humanized antibodies and the bacteria clones that produce the fragments derived from
the 14F7,

30  Moreover the present invention is related with the pharmaceutical compositions forthe
treatment and/or Jocalization and identification of the malignant breast and melanoma
tumors their metastases and recurrences characterized by conlaining one of the
recombinant monocional antibodies or its fragments of the present invention as well as an
exipient appropriate for its application. Said antibody or fragment could be bound to a

35  radioactive isotope useful in the localization and/or therapy of the malignant tumaors.



Anot her aspect of the present invention refers to the Fv single chain type
fragnments 20 derived fromthe 14F7 anti body that conprise the sequence of
the variable region of the heavy chain obtained fromthe hybridona (deposit
ECACC 98101901) and that conserves the recognition specificity of the 14F7
Preferably said Fv fragnents include |ight chain variable regions denied
fromnon imunized nmice or human, diffefent fromthe light chain variable
regi on produced by the 25 referred hybridoma that allow its production by a
bacteria host as antibody fragments presented on filamentous phages or
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Hybri doma 1@isBudhs.247, 2000). The RNA |s obtained from 106 cells of the

recogni 38s THE RAGmIRGFTRr B o QR 7R 20 “BHpeaBe i fentt Ak Y@ oo
BRL, NY), avenmbit regione wene prdgrokdotsingahe set pihsbgents iforess |115P¢He(PstWﬁgheS| s of
the conpl e%%&o%ﬁg {o%ﬁ')an@fg&ukpg rcﬁ:'gpllrriet’)ij&%hg.%ieﬂ{/, th@?ea}!%r\aig%eyérmed
from 5 pg of RNA in presence of 25 pmoles of the dT olygonuclectide designed for
hybridizing in the poly A tail the RNA and the corresponding olygonucleotides the
20 extremes of each variable region: VH and VL. Incubate 10 minutes at 60°C and later add
the mixture containing 0.2 mM of each deoxinucleotide (dNTPs), 1 mM MgSQO, 5 u of
AMV-Reverse Transcriptase and 5 p of DNA Polymerase in reaction buffer for a total
volume of 50 pL. The samples are incubated for 45 minutes at 48°C, 2 minutes at 94°C
and later submitted to 40 cycles of PCR with temperatures of 94°C (30 seconds), 60°C {1
25  minute), 68°C (2 minutes), and with a final incubation of 7 minutes at 68°C.
2. Contruction of chimeric genes and sequencing of the amplified DNAc.
The products of the PCR of the VH and VK are digested with the restriction enzymesEco
RV- Nhe |, for VH, and Eco RV-Sal | for VK, and cloned in the respeclive expression
vectors {Coioma MJ et. al, J Immunol Methods 152:89104, 1992). The VM region is
30  cloned in the PAH4604 vector that has included a IgG1 human constant region and as
selection marker the gen resistant to L-histidinol. The VK region is cloned in the vector
PAG4622, which bears a gene of resistance to micophenolic acid and a constant human
kappa region. The resulting genetic constructions were named 14F7VHPAH4604 and
14F7VK-PAGA622, respectively.



vari abl e regions were perforned using the set of reagents: Access RT-PCR
(Pronega, USA) according to the manufacturer's reconmendations. Briefly,
the reaction is performed from5 pg of RNA in presence of 25 pnoles of the
dT ol ygonucl eoti de designed for hybridizing in the poly Atail the RNA and
t he correspondi ng ol ygonucl eoti des the 20 extrenmes of each variable region:
VH and VL. Incubate 10 m nutes at 60C angl | ater add the m xture containing
0.2 mM of each deoxinucl eotide (dNTPs), 1 mM MgSO4 5 p of AMW-Reverse
Transcri ptase and 5 p of DNA Polynerase in reaction buffer for a total
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Tween and are then incubated in @at anti human kappa chain serum conjugated with
peroxidase (Jackson), for one hour at 37°C. Later the plates are washed in the same
manner and incubated with a citratephosphate buffer solution pH 4.2 that contains the
substrate: o-fenilendiamine. After 15 minutes the absortion is measured at 492 nm.
, The capacity of the chimeric antibody recognizing the antigen is verified by a competitive
25  ELISA using the NGecGM3 and NacGM3 gangliosides. Briefly, the polyestirene plates
{Polysorp, Nunc) are coated with 50 b of a solution at 4 ug/mL of NGcGM3 or NAcGM3
in methanol and are incubated for one hour at 37°C. The plates are then blocked with 200
uL of bovine seroalbumin solution (BSA) 1% in TrisHCI buffer, pH 7.8-8.0 during one hour
at 37°C. After 3 washes with PBS, the samples diluted in TrisHCI-BSA 1% are added in a
30 concentration range between 2 pg/mbL - 0.01 pg/mL in presence of the the biotinilated
murine 14F7 antibody 1 mg/mL, at 37°C during 2h. After the plates are washed with PBS
and the reaction is develmped with a streptavidine-peroxidase conjugate (Jackson), at

37°C, 1h. The absorbance is measured at 492 nm.

35 4. Construction of the humanized Ab 14F7hT by humanization of T epitopes.
Prediction of T epitopes.



The production of chineric i munoglobulin is determned by ELISA fromthe
clones 15 supernatant. For this the polystyrene plates (H gh binding,
Costar) are coated with goat anti human 1gG serumin carbonate bicarbonate
buffer 100 MM pH 9.8, all night at 4C. The plates are then washed with
PBS- Tween (Phosphate buffer saline solution, 0.5% Tween-20, pH 7.5), and
the culture supernatant sanples diluted $n PBSTween-FCS are added and
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that differ between the murine and the human sequeng are identified only in the
amphipatic regicns that are within the region of the FRs {Kabat E, Sequences of proteins
of immunological interest, Fifth Edition, National Institute of Health, 1991). These “murine”
residues will be the ones susceptible of being muted by those that are found in the same
) posHion of the hurman sequence.

25 The residues present in the FRs positions responsible of the canonic structure, those
present in the Vernier zone or the ones participating in the interaction of the VH-VL
interphase can not be mutated because it could affect the three-dimensional structure of
the variable domain of the antibody and thus affect the binding to the antigen. Addiional
information about the influence of the substitutions proposed on the tertiary stocture can

30  be obtained by molecular modeling of the variable regions.

Since in the analysis of the mutations elements such as the presence of proline residues
in the amphipatic helix or the fact that a certain murine residue does not appeat in the
same position in the most homologous human sequence but is frequent in other human
immunoglobulins can be considered it is possible to obtain a version that contains a

35 maximum of mutations, that is, where all the murine residues that differ from the human



For this one can use the SW SSPROT data base available in Internet, through
the BLAST program (Altschul S F et. al, Nucleic Acids Res 25:33883402,
1997). - Analysis for the reduction of imrunogenicity. The essence of the
method lies in achieving the reduction of thei nmunogenicity by the 15
rupture or humani zation of the possible T epitopes, wth a m ni num of
mutations in the FRs, specifically in tifose segnents that have a anphipatic
hel i x structure excluding those positions involved in the three-dinmensional
structure of the antigen recognition site. According to the nmethod the

sequences of the variable regions VH and VL of the nurine inmunogl obulin
are conpar e§eHEFE ?WemHﬁf?&rP”gﬁH"eéf“erﬁioﬁﬁé@"t‘ bR ARA G Wilh EiffeTsat sorekivdiers oo
that differ rheitiween the nurine and the human sequencE are identified only in
t he anphipatic regjons that are within the regi f the F Kabat E,
Sequences of "Bf 6‘%8*"2‘5’9 Ot MHeHIEBE S§rLEIce; Bt e%%’% I%i'ef tpﬂssl’ita?tsTi %H',toﬂﬂét?’ﬁinal

| nstitute oldehkging hwiti®9i9se Fdppsents' g iredduesr eiferduedrom e bembmerene e
suscepti bl e _of . .bej t ] 0 i.n.the sane position of
t he huna% sé%ﬁgﬁﬁg%gﬁg“%ﬁgb?ﬁ?ﬁ%ﬁi%“%&%é%%%%F%S%ﬁgegﬁgnﬁﬁgﬁP?%%s responsi bl e
of the canonCioning and expsessioroakthe huesoired 1AFThicantihody éx thed¥RO celis he ones
par {1 S pat! Bk hd pgnduetc@ﬁ%usm LfrelfRalihYltne At §{d0‘09$§gfi&%nﬂ']% 1heyfut at ed
because it could affect the three-dimensional structure of the variable
domai n of t Betkpdy jaBoeiaieliby MigsmaiheédesaiRed Beige: Myt ase cleed it thgaaspective

Addi tional elgbodistéQsts aantiyt e dedthibeiamese of hd1RaseiRSthd UhihRRE SieRgsed on
the tertiary stricture be obt ai nei(f::I g%@gowlaigcul ar_nodel i n{? of the

( can 3
vari abl &0r eGPotYCtion; Abtaining the, Toliouings Bened 8% LHS NAVBRERTE S att as
t he pr esenca4pfhTVHIPAMBOR ERiediaBiectionst dieharfenpatd tehedd xelris khectif asdert hat a
certain nurine_residue . doe ear | e ition in. the st
honol ogous F}hl?nﬁﬁggecd)ﬁg'ﬂg%s Eﬁ#%%(?? @e@&e!ﬁrﬁm%pﬁc St ﬁ%@hﬁﬁ%n&&%ﬁwﬂﬁ%ﬁm&b%i ns
can be conshdereided antibedyrse gisbdetepigd dpELISH-a version that contains a 35

maxi mum of FYE RbLARS of bhificirésogMish 8t #lel arlifen Bt NRIBRd WRBoddhad vélirkh er
fromthe human 10 Sequence are ot'her versions can be obtai ned

mut at ed buf ot ¢ f
with di £fer W CHPEIHEEFLOMS ugPs Me R GEPYRand ACEM3 GRS apsnEhOROE$E S i ne
sequence of iddhecal dRie bhedgosisiddbehd clepictiopa®boeand 1dentifying within these
segnents the residu diff he..h n _on tie substituytions
are made by%t e "8%%‘\:3%& P{)ﬁaﬁt'g%c&%\%'ge%e'b rgrdl ré’éqt@?“%i"é’ae%ea&%s"‘im oni ng
and expr essiléf7 bybridemahunmani zed 14F7hT anti body in the NSO cells. Once the

genetic conghi WedskaHyer ARANERRRIAEIHE e cbieortht A Mbrt&gk Ans cHfpibMenddF7hT

20 DNA is synthesized and the sequences corresponding to the variable regions of the heavy
and light chains are separately amplified using two sets cof cigonucleotides designed to
hybridize with a wide spectrum of murine variable regions. The variable regions of each
amplified heavy chain is purified, digested with the appropriate enzymes and linked to the
phagemide pHG-1m vector {designed for the presentaton of single chain antibodies on

25 the surface of filamentous phages), previously digested with the same enzyme. The
products of the binding reaction are purified and introduced by electroporation in bacierias
of the TGt E. coli strain. The transformed bacterias constitute a semi-library of heavy
chain variable regions of limited diversity (all to them derived from the 14F7 hybridoma).
The DNA corresponding to this semi-library is purified and separately linked to collections

30 of variable regions of the light chain (previously purified and digested with the appropriate
enzymes}. Finally they genetic constructions are introduced in bacterias of the TG1 strain
by electroporation, to conform different types of independent libraries. One of them is a
mini-library of limited diversity constructed with the variable regions of the light chain, also
obtained from the cells of the 14F7 hybridoma. Libraries of chain exchange are also

35  obtained in which the variable regions of the heavy chains from the hybridoma are



anti body are obtained by the nmethod described before, they are cloned in the
respective expression vectors simlarly as describe above in the case of
the chimeric antibody 10 construction, obtaining the follow ng genetic
constructions: 14F7hTVKPAG4622 and 14F7hTVH PAH4604. The transfections of

t hese genes to the NSO cells is exactly under the same conditions described
for the chineric antibody. The cl ones priqduci ng the humani zed anti body are
al so detected by ELISA. The capacity of specific recognition of the antigen
by the humani zed anti body is verified 15 by a conpetitive ELISA using the
NGCcGWMB and NAcGMB gangl i osi des. The procedure is_ identical to the one
descri bed f &MipipRd wn awﬁe calRClBS A variabtsregions ot igh chrinapbtripsdorrmaigivent s
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20  analysis of the specificity by ELISA against a panel of related gangliosides, the study of
the tumor recognition by immunochisiochemistiry, the evaiuation of its capacity to be
produced as soluble functional antibody fragments outside the context of their
presentation in phages and the complete sequencing of their variable regions.

Examples:

25  In the following exampies all the restriction enzymes or modification used as well as the
reagents and materials were obtained from commercial source unless otherwise specified.
Example 1. Obtaining the 14F7 Chimeric Monoclonail Antibody.

The synthesis of the DNAc and the amplification by PCR of the VH and VK murine
variable regions was performed with the Vent Polymerase enzyme using specific

30 oligonucleotides with restriction sites Eco RV-Nhe | for VH, and Eco RV-5a/ | for VK. The
switch oligonucleotides were the following:

For VH:
Oligonuclectide 1 (hybrid in the signal peptide):
5 ggg gatatc cace atg gaa agg cac tgg atc ttt cic e etg 3

35  Olygonucleotide 2 (hybrid in JH1):

5 ggg gctage tga gga gac ggt gac cgt ggt 3



5 Colonies of each library are taken at randomto produce phages fromthem
using the auxilliar phage ML3 KO7. The recognition of t4glycolil GW for

t he phages bearing the antibody fragnents is analyzed directly by an solid
phase i nmunoenzymatic test (ELISA). Thus the clones producing the
functional fragnents are |ocalized. Phages bearing antibody fragnents from
the total m xture of transfornmed bacterild that forns each library 10 are
produced to obtain a preparation rich in functional antibody fragnments and
explore the diversity of the libraries. The phage m xture obtained is place
i n contact 't@ the antigen N-glicolil G838 bound to a solid surface, the
phages bearﬁhg—ﬁﬁe anti body fragnents with binding capacity are retained
and t he resOWQSnmmkmﬂmaKQMﬁ@yneab@mﬂbbmmewashings The bound phages are

eluted by a pH cha ge and ar w phage 15 m xture
t hat serves a§g§t93 %accr%%%fa % r Cgc?le égﬁéc ac‘gtclag on the antigen.

After wvari @bygoslsilmde Br(hytbmlnéé.Jﬁhe recognl tion of the anti body fragnents
present ed I yzed. Thus the additional clones
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producmgfun the initial library are
i denti fi ed. TEheraghels @étf@rﬁ’%ﬁ ploviH gnd iMfeweratdidsstey Withaigheeatctipn 6tnwdEesy) t he

clones incl pgagd heor @ﬂ ﬁfﬁlﬁbyosns/ @Jx |tf&evﬁp§rm ElbRéd ¥ B¥ir Eédp%&.@g@ap%%gmﬁ panel
of related gangliosid he tunmor recaqgnition

i munohi st o&??é‘?f?s'f‘?'?“aof‘t?é'dé’\fﬁd'ﬁé%lfﬁrnv%?”? & resppsty|ly BSEb‘éed%? é@d@éﬂ fys
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or nodifi catelgcmn insledkdasndihie| PA34628ca hueageumhstaahﬂaprmtreglmal (Solwerel ebbRiJned
from comer ¢} %{{tﬁcﬁis% S o8t H‘é‘éé,p" BficSRECVh £ Kﬁﬁ@gﬁ\lﬁf the Q%t?ql.aﬁfbng the
y h and

14F7 Chineric onal Anti bod e synthesis o

anpl i fi cat i BePrhglomERInghe tRRVioUs| VERgrovRNriesHECtOpa I aRY d- Pﬂ?@ﬁ%@”@v&é%\é'? f or med
with the VepAGE’@ig/épgﬁ@ﬁ@denzyrre u5| ng speC| fic 30 oligonucl eotl des with
restriction_sites wltch

ol i gonu(l,? eof VEl¥8 'WP@“&B%%%SI "6%6 rf’@q”%Fd %HEheOd'ida%’H%I'e@B‘ﬁ get o I;I(
t he si gnal pean} Ddle) seqbenagggwigatteircteceioating tighilgjaas. RINAS HSAL ‘gag'ea’t4646354701 c ttc

g;g 2gt got %X@Trgau?j? %NA %Iy%e(mbgeqgeﬂc’?wgJMl?AméshQ\%agﬁgagcaécg% r%gf% #ac ggt
protocol described by the manufacturer. The VH and VK sequences have a high relation
with the 1B and V subgroups, mespectively, (Figures 1 A and B) according to the Kabat

20 classification (Kabat E, Sequences of proteins of inmunological interest, Fifth Edition,
National Institute of Health, 1991).
NSO cells were electroporated with 10 pg of 14F7VHPAH4604 and 10 ug of 14F7ViK
PAG4622 linealized with the enzyme Pvu |. The DNAs were precipitated with ethanol,
mixed and dissolved in 50 pL of PBS. Approximately 10 cells grown until semi confluence
25  were collected by centrifugation and resuspended in 0.5 mL of PBS together wh the DNA
in the electroporation tray. After 10 minutes in ice the cells were submitted to a pulse of
200 V and 960 F and incubated in ice for 10 minutes. The cells were cultured in 96 wells
plates in Dulbecco Modified (DMEMF12) selecied media with 10% FCS and 10 mM of L-
hystidinol. The transfected clones are visualized 10 days aller adding the selection media,
30  The production of chimeric immunoglobulin is determined by ELISA using the clones
supernatants. For this the polyestirene plates (High binding, Costar) are coated with goat
anti human IgG serum {Sigma) in carbonate bicarbonate buffer 100 mM, pH 9.8, all night
at 4°C. The plates are then washed with PBSTween (Phosphale buffer saline solution,
0.5% Tween-20, pH 7.5), and the culture supernatant samples diluted in PBSTween-FCS
35 are added and incubated during one hour at 37°C. The plates are washed again in PBS

Tween and are then incubated in goat anti human kappa chain serum conjugated with



For VK: A ygonucleotide 1 (hybrid in the signal peptide): 5 ggg gatatc cacc
atg gt(at) t(tc)c (ta)ca cct cag (at)t(ac) ctt gga ctt 3' dygonucleotide 2
(hybrid in VLJS): 5 5 agc gtcgac tta cgt ttc agc tcc agc ttg gtc cc 3" The
products of the PCRs of VH and VK were digested with teh restriction
enzymeseco RV-Nhe |, for VH, and Eco RV-Sal | for VK and cloned in their
respective expression vectors, PAH46041and PAGA622, for VH and VK
respectively. These vectors are used for the expression of imrnoglobulins
in manmal i an cells and were donated by Sherie 10 Morrison (UCLA, California,
USA). The vector PAHA604 has the hunman_| gGl constant region included and
the PAGA62PERIGASRerAEEM Yt AONRAWHA 8t 8§iCortalerdhe miges ase Wagbed i theisligol

Met hods 15%&%1@% ik282kd RCE cirBR pMbspRBR Blifief eBLGS pRafs 2 et EdRdinbawe Dbeen
cloned in th Fr ew_fgl%% vect or e constru tions 14F7VH PAHA604 and 14F7VK

th
PAGA622 ar SUPEFalR NP {ifidegendent e aPsHBL g Fees Wt 8l by t he

di deoxi nucl eot i de rret hod (Sanger F et at, DNA sequencing with
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linealized with the enzyne were precipitated wih_ethanol,
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ice for 10 artibodies Thﬂ'helflu%CﬁMahelvaé usedt esithediréleva@BAlnel | s plates in Dul becco
Modi fi ed (%@}ﬁﬁég)o%hﬁﬁé aﬂermb@fsmn%fi&%lﬁ% 20arkidop) of L- hystidinol.

The transfected clones are visualized 10 days after adding the selection
nedi a. B0 TH® HFGdd @nan/forequrnsasrvee |CHWBW86IV‘6‘BJP? RUMEN GeEENREH /R BFSELI SA

usi ng the cimd@Rg trRUPEdt rmatnarogcms rEmfantslaqSertcbebf el wstalnnm f@d Bé &% ;(nldngh
oat nt i

bi ndi ng, Costea.lr% a ? dni zgl boih, s nceg the a¥| EP S %te al
car bonat o HERRYLHEIE BN FT e OR Rt bofitbhurhea Perami el ol SR PL s
are t hen wak kpitbpas mr@%imm ( BHersphatwation$ heedegiatoi qeeverbihetmwime VB and
VK sequences into human sequences were determined following the this methed of
20 humanization of T epitopes. We refer below the maximum possible mutations that can be
performed.
In the case of the VH region mutations in the positions 5, 9, 11, 12, 18, 19,20, 38, 40, 42
and 48 were introduced, where the amino acids Q, N, L, A, M, K, M, K, R, D and | were
substituted for V, A, V, V, V, R, V, R, A, G and V, respeclively. These mutations were
25  performed by overlapping the PCR products (Kamman M et. al, Nucleic Acids Research
17:5404-5410, 1989), using the oligonucleotides 1 and 2, and the 3 and 4, in the first
PCRs, and the results were overlapped in another PCR using oly the olygonucleotides 2
and 4, The sequences of the olygonucleolides used are shown below:
Olygonucleotides for the mutations 5, 9, 11 and 12, of the heavy chain:
30  Olygonucleotide 1: 5' glc cag ctt gig cag tct ggg get gaa gtg gta aaa cet ggg 3°
Olygonucleotide 2: 5’ ggg getage tga gga gac ggt gac cgt ggt 3
Olygonucleotide 3: 5' ccc agg tit tac cac tic age ccc aga cig cac aag ctg gac 3'
Olygonucleotide 4: 5’ ggg gatatc cacc atg gaa agg cac tgg atc ttt cte ttic ctg 3’
Once the previous mutations are sequenced and verified, mutations in the 18, 19 and 20
35  positions were introduced in the DNAs that carried them, substituting the amino acids M,
K, MforV, R, V, respectively.



0. 5% Tween-20, pH 7.5), and the culture supernatant sanples diluted in
PBSTween- FCS 35 are added and i ncubated during one hour at 37C. The pl ates
are washed again in PBS Tween and are then incubated in goat anti hunan
kappa chain serum conjugated with 13 peroxi dase (Jackson), for one hour at
37C. Later the pla8s are washed in the sane nmanner and incubated wth a

ci trat ephosphate buffer solution pH 4.218hat contains the substrate:
o-fenilendiam ne. After 15 minutes the absorption is neasured at 492 nm 5
Exanple 2. Reactivity of the 14F70 anti body agai nst the NGcGVB and NAcGWB
ant i bodi es. The re%$t|V|

t the 14F7_chineric ntlbo s, det erm ned
by a corrpet?‘f PV A RSN th%loaﬁ?@cgog‘flﬁf\/\é el s"’ﬁ@c |%|3P3 Aofdeﬁ%(g’m%hfﬂhé"f“ c 14F7
conpar ed W titatitve. e bveeladpdta/ofitine POBRs progoag m:a*s bertorekd peldyesibed bererepl at es
Pol ysor p, ol ted 10.ganglioside. Both Abs
show at si ﬁf’ﬂya%”“c?ﬁﬁ e%?%’ff“é’&\at'gn%@%gl_a%#g iof h8 “BYY YRE recognition of the
anti gen by Olggomuleotide b1 &t igop bet ed gigddag gMpiccWiu 4gg B'o | munoreactivity was
observe t ted variant of the GvB
for ei tgser\ABSB?%%LI%%%&QQE%E‘%%Y&@ r?gg&g%b%b%%ﬁ 3ﬁsed as the irrel evant
Ab. Exanpl eO8gor@stealids Ag Xictfaseaae ceerdicantgagic cée Shumani zed anti body. 15
The 14F7 VFb@a&hu\éléDﬁ@equer!sC%agwa& &.@Era@rg%q A che {gg%témt@r&fehé&gt@nces dat a

base obtainrng the nost honmblogous hurman sequence of 7 antibody for
the VH and MIWsghdsiise efﬁwgusmuféﬂ%r‘ssafe spRienerbad Y§)ifieth MyaRliens &y defcesse t he

anphi pati ¢ HegduRes arofhegﬁts.adsﬂsl@d 40 Tan@pPizt i RS DWRK eh &l @b TeBtR&GS,. sUbatitefingt the
mutatio needed murine VH and VK sequences into human

PEKnS
sequencts wWEPEO GEHR K de?pgf:‘l'vc?% ng the this method of 20 humanization of T
epi topes. Veelowfar Hewowht hdygvaxtlenivepossndl® andt atarans, tdesdribeafobenese

per f or med. g@@gﬁ; Qg%aeggppﬁ@ of WA PEAL Bl BEL gaffn'n BatDSRABEA bARR ° 9 1L

12, 18, 19, 4 48 vver intro € amno acids 0,
N, L, A M OkgorMcletider forthemtalions@Bed0 s ofha kadvy sbaiy, A V, V, V, RV,

R A G andolgok RrREE {: V€l ¥e tg I@S@amé bh B ya¥es 2tgper formed by
over | appi ng Vﬁ% PCR product s %/I@ %g I\%?ggﬁeldg Aci ds Research

17: 5404P55418'V9‘ir9§@?" i AP ‘381: f%‘cﬂ?&&ﬁéaﬂ‘iiﬁé@i 9%nd 2, and the 3 and 4, in
the first GgRsnucknidd hesroagabd stgwes eg@mecigampemcaant@rmt her PCR using oly

e Shvoeruh ey, Sl et SUEISRY AL I fuganyg soli ces et
heavy chai nFingy @qrg@nwgém pageence @‘3 Rjtoe MeBRjioss.t a geyatioagint pasitigggrtgwas gaa
gtg gta aaanG&ducedth Be DNAs bearing them substituting the amino acid 1 for V. Below are shown
20 the olygonucleotides 1 and 2, and 3 and 4, used in this mutation. The overlapping of the
PCRs products was performed as described before.
Olygonucleotides for the mutation 48 of the heavy chain:
Olygonucleotide 1. 5’ ctg gaa tgg gtt gga tac att ¥
Olygonucleotide 2: 5’ ggg gctage tga gga gac ggt gac cat ggt 3
25  Olygonucleotide 3: 5’ aat gta tcc aac cca ttccag 3
Olygonucleotide 4: 5" ggg gatatc cacc alg gaa agg cac tgg ate tit cic tic ctg 3°
All these mutations were verified by sequence. The genetic construction obtained was
dencminated 14F7hTVH.
In the case of the heavy chain there are different amino acids between the VH14F7 and
30 the most similar human one that were not performed because these substitutions involved
amino acids of the Vernier zone or are key positions in the antigen recognition.
For the light chain mutations in positions 39, 40, 41, 42 and 58 were performed,
substituting R, T, H, E, I, for K, P, G, Q, and V respectively. The mutations were
intfroduced in the same way as in the heaw chain. Below the olygonucleotide sequences
35  used are described.

Olygonucleotides for the mutations 39, 40, 41, and 42 of the light chain.



A ygonucl eotide 2: 5 ggg gctagc tga gga gac ggt gac cgt ggt 3

A ygonucl eotide 3: 5 ccc agg ttt tac cac ttc agc ccc aga ctg cac aag ctg
gac 3" (dygonucleotide 4: 5 (ggg gatatc cacc atg gaa agg cac tgg atc ttt
ctc ttc ctg 3 Once the previous nmutations are sequenced and verified,
mutations in the 18, 19 and 20 35 positions were introduced in the DNAs
that carried them substituting the amnge acids M K, Mfor V, R V,
respectively 14 Bel ow are shown the ol ygonucleotides 1 and 2, and |los 3 and
4, described for said nutati ons The overl appi ng of the PCRs products was
perfor med as desckab[ﬁad bef ore. onucl eotide for the mut ati ons 18, 19 and

20 of the He¥g94e 1O5yba(5ﬁﬁ%l:%?’oal apot &9 1552 388 St ca gtg agg gtg tcc tgc
agg 3' 5 C](ylg@cﬁhmleemg 2le 52 agbgtcggdt-0edt Agsyd1gAa@Iy @aec gyt gac cgt ggt 3

A ygonucl e 3: B cct, a cac cct c.tga ggc ccc 3' dygonucl eotide
4:°5' ggg gé@%?'&‘cgﬁﬁ%e %té gé*igﬁggif @%Ec‘ité’aniﬁ%“?gia gtc ttc ctg 3' Likew se
once the prewvgauslestideati 0Figggroatse caert@dt(@htdicketa)ts ect, cagubdiacdios gy ch, G
wer e iLr}IlDro uced in the positions 38, 40 and 42 in the DNAs that carried

them substituting the 10 amno acids K, R, D, respectively. Below are
shown the ohfeyovertyiemthydeagugneendhe? previvds 3maiations, adesitatiphed fsition hs evas

nutations. Ipe, QUek] @p gjer\g@; &Bnrﬁd;ﬁeﬁgasstﬁ&tﬁagwﬁé §mwe%c§qrf$rqr ”@Qﬁﬁ%hds%%%' bed

before. d ygonucleoti e nmutations38, 40 an eavy chain:
a ygonucl eo P@@QEHU@Ot'é%’ 298 2 ead dFaddayseitin BEtMgaione Abe gegrlappigg 8f the 15
d ygonucl eop¢de %dués wgggemﬁ@g@shg@ngg@baa@ ggt gac cgt ggt 3’

A ygonucl eot j de 3: acc c tgc ctg tct taa cca gtg 3

a ygonut{ eo?|y8%n”4?le°§desd@'8"‘§a’f isg‘éibec"gg? Aha agg cac tgg atc ttt ctc ttc
ctg 3' Fi naDlyyorafcteetidever $'fagtitetgabyicsequeerspg F'he prior nutations, a nutation
in position r dde substltutlngthe
am no acid P@S %m"lé&% 9%§8§Qgh€%pgqgmmg% @%u eg?[l des 1 and 2, and 3
and 4, usedOIygomqﬂeS)thiﬁJ@ a¥'icergoaTge 96¢ 684 asFah P’ of the PCRs products was

per f or ned aé|y9&§ﬁrelo¥?@éi4 Behey §‘atatgc¥gpd1%‘§i(ﬁ9f(ﬂcﬁe($a)éﬂct B awaé}tch@@a 48 ©f the

heavy chai n: gnonucl eotide 1: aa t gga tac all
O ygonuél eo9P‘Ef-‘e‘h2 L%a‘*oad'@sgeﬁ%[g‘@df‘ggsdga %gvergac cgt ggt 3' 25
A ygonucl eot‘rhéjﬂ:s@hngﬁgeraﬁrt caisaudiion maa@emamﬁté@wmﬁw d ygonucl eotide 4: 5
ggg gatatc ?h CF/K nd \ﬂ—?%ur%lgrqzecoa%gaogg W%Fe cigged igtiﬁe %CQOrgFHGg’BQQ and PAH4604,
forming the constructions 14F7hTVH-PAH4604 and 14F7hTVKPAGA4622, respectively.
NSO cells were electroporated with 10 pug oi each vector that carried the humanized
20  variable regions 14F7hTVHPAH4604 and 14F7hTVK-PAGA4622, previously linealized by
digestion with Pvu |. The electroporation process and detection of the clones that express
the 14F7hT humanized antibody was identical to the one described for the chimeric
antibody.
Example 4: Effect of the 14F7 Ab on the tumor growth decrease in the in vivo
25  angiogenesis model
The melanoma B16 tumor cell line mixed with matrix gel as angiogenesis inductor was
used as model for in vivo angiogenesis
With the subcutanecus implantation of the tumor line (B16) with matrix gel in the middle
ventral line of C57/BL6 male mice, the induction of the tumoral angiogenesis processes
30  was measured. For this the melanoma B16 cell were mixed with 0.5 mL of matrix gel and
64 units/mL of heparin, alone, in the control group, or in combination with other antibodies,
1o be administered by subcutaneous injection in the abdominal region of the animals.
Fifteen days after inoculation the animals were sacrificed and gel pearls were extracled
along with the residues of dermis and epidermis and the size of the tumor isexamined
35  macroscopically. Figure 3 shows how the size of the tumor mass of the tumors of the mice

treated with 14F7 decreased drastically.



Al'l these nutations were verified by sequence. The genetic construction

obt ai ned was denom nated 14F7hTVH. In the case of the heavy chain there are
different am no acids between the VHL4F7 and 30 the nobst siml|ar human one
that were not perfornmed because these substitutions involved am no acids of
the Vernier zone or are key positions in the antigen recognition. For the

l'i ght chain nutations in positions 39, 46, 41, 42 and 58 were perforned,
substituting R, T, H E I, for K, P, G Q and V respectively. The

nmut ati ons were introduced in the same way as in the heavy chain. Below the
ol ygonucl eoti de sequences 35 used are descri bed. O yrfgonucl eotides for the
mut at i ons 360 diginguiph theyRepvesselt 2 PisoPRihgREICR RaRlSS Bsperieimgrbriiie a8t sdiped: 5
tat caa caawmaaeﬁaﬂo@gteo@iaganhcwitrcmag@@gtaaﬁng Qtrylgamljmx%mdgwad (endo@@ial gt cgac
tta cgt tt: agc.tcc agc tt tc,cc 3' . ygonucl eqtide 3: 5' cct aga ctg
hoe Loy ¢t} FguEch Ariaitiatedt e bt Gin atee & REeealggt (at)
t(tc)c (ta)uaueetctioagof hk)dn(ad) trediéd gga 16x2, whbn 3omAdreeto thertuhyi segtidog of
sequence; t hem%%%\éi ous. \mut ations a mutation in position 58 was introduced in
t he DNAs™ bearing t%en?s‘ubstituting the amino acid | for V. Bel ow are shown

t he ol ygonuExaople de Cobstinalich ofaandib8dw frdgmeniugduariésnon Hilagnemiaust plages Tom

over | appi ng products was perforned as descri bed before. 10

d ygonucl eo%ﬁe’yﬂ)ﬁg?a%%tsati on 58 of the |i g{ht chain: QOygonucl eotide 1: 5
att tct gggTif wesseeaecRNAgEssolated yihdePws|sairtion Reggerd dBogripgridvannieitgt tic
agc tcc agcobithngf GroRC 53 x Y EURIRRbInECcels and el caiBPed8fagabNACRaftga aat
3" dygonucl eotide 4: 5' gﬁ\g%ﬁtatc cacc afL’% r%té\%tg) 't(f(S%C C (ta@ca cct cag
(at)t(aly cPthygaed tithaPro B §ted B Rore K SHBtRRRE: | YSAas Rer i f i ed
by sequencevariible registd bii thg hg@nedrddighDerginsutkivanirwvashedentidomnaied d4pifiad VK.
The VK and VI ni zed., regjaon oned jn the vegtor. o
PAH4604, f 3 rH%E léga?%%f RO r@%%c%"la\gﬁ%g‘i‘ﬁ)b?ﬁ%ﬁioﬁ’ﬂﬂﬂ%ﬁ%dg'ﬁﬁg%@622,
respectivel §. 1 MiS® eeb$°C.veminuid elct ép drathédaliving poddblp gombinelitol obaditof t hat

carried theghysnBRicaedy@BuMédidedherd 8H10B8sidia B Wb‘rih?zﬁ@%@%m@@ﬁ/ari_aﬁ% é)f

14F7hTVK- PAA622, previ] ous |i nealized b igestion with Pvu

; . | ly d
el ect rob%raf“lCSHaﬁq%@%’"%)nﬂx'ﬂ'é?@cﬁhloﬂﬁ "btf’e%/c}‘féw'(‘fﬂﬂﬁ% that express the 14F7hT
humani zed aolyhbadikoids ugkeintd amplify OVl hdhdovie Ties eliehlatatéd rpokinensc Appear iic

brackets in the sequence of the olygonucleotides. The sequences of the restriction sites
are underlined.
5 VH Apa LI
20 5. tictat tct cac agt gea cag (ge)ag gt(gt) cag ct(gt) ac(ag) cag tc(at) gga 3’
5'... ftctat tct cac agt aca cag ge(ag) gtict) ca(ag) ctg cag cag ctict) ggg gc 3’
5'... tic tat tct cac agt gea cag gafag) gtg aag ct(gt) (ge)t(ge) gag tet gg(ag) gga 3
3'VH Sfil
5'... ga acc agt act cca ggc cig agqg gac cge aga gac agt gac cag agt cce 3
25 5'... gaacc agt act cca ggc ctg agg ggc cga gga gac ggt gac tga ggt tce 3
... ga acc agt act cca ggc ctg agg gac cga gga gac (gt)gt galge) (ca) gt gga (ge)ec.. 3
"V Safl

...gta cic cag tcg acg aca ttg tg(ca) tg{at) i{ac)c agt cic c... 3

30 ... gta cic cag tcg ac{cg) aaa tig t(tg)c tca cec agt cic c... 3
"V, Not |
...aag gaa aaa agc ggc cqc th (tejaltg) (ic)ic cag ctt ggt... &

5'...aag gaa aaa agc ggc cqc it {tg)a(tg) cic caa cit gt(gt)... 3
The variable regions of the amplified heavy chains were purified and sequentially digested

5
5
5
5'... gta ctc cag tcg acg ata tcec aga tga c(ac)c alga)a ct{ac) c... 3’
5
3
5

35  with the restriction enzymes Sfi | and Apall. The digestion products were purified and
finked with the DNA of the phagomidium vector pHG-1m (Heber Biotec S.A., Cuba)



anti body. Exanple 4: Effect of the 14F7 Ab on the tunor growth decrease in
the in vivo 25 angi ogenesis nodel The nel anoma B16 tunor cell |ine m xed
with matrix gel as angi ogenesis inductor was used as nodel for in vivo

angi ogenesis Wth the subcutaneous inplantation of the tunor line (B16) with
matrix gel in the mddle ventral line of C57/BL6 nmale m ce, the induction
of the tunoral angi ogenesis processes 30 was neasured. For this the

mel anoma B16 cell were mixed with 0.5 nL of matrix gel and 64 units/nL of
heparin, alone, in the control group, or i n conbination wth other
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pol ymerase chain reaction in the follow ni‘% seconds at 94 C,
1 mnute ata’@ga@bdﬁ'smyﬂﬁﬁ)é‘”ﬁﬁheﬂf@W‘ffﬁt"fﬁ |’§10’ 4f‘H@ 081 B! EBWBPAAL i ons

of a kit ofresgegester ated ol ygonucl eotides were used (designed for
Shown 11 ¢ RE e EifSeiotin Al broad T ahiodd) | GhENG SREF e YAVERN"\Y
The degener@M8d positions appear in brackets in the sequence of the
ol ygonucl eopi4Rs catfify BRAMIBERS t&imdriteirdrR D! didiids Aketl 4tG8ndoRf 81 ehfabldyed.
were produced, in microtitulation plate wells according to procedures described before
{(Marks, J. D. et. al, J. Mol. Biol. 222,581-597. 1991). Hs specificity was evaluated in an
20  ELISA on polyvinyl chicride plates (Costar, USA) coated with N-glycolil GM3 and Nacetyl
GM3 at 1ug/ml. The bound phages were detected with an antiM13 monoclonal antibody
conjugated with peroxidase (Amersham, Sweden). In addition to the characterization of
individual clones picked at random, the selection of the phages with capacity of binding to
the N-glycolit GM3 from a mixture of phages produced by a group of bacterias that
25  conform each library was performed. For this, phages were produced using the auxiliary
phage M13 K07, they were purified by precipitation with polyethylenglicol according to the
procedure referred and they were put in contact with the N-glycolil GM3 bound to a plastic
surface (Inmunoc tubes, Nunc, Denmark). The tubes were washed extensively and the
phages eluted in presence of triethylamine 100 mmol/l. The elutate was neutralized and
30 used to infect bacterias of the TG1 of E.coli strain. From the group of infected bacterias
phages carrying the antibody were produced and purified again that were used as starting
material for a new selection round in identical conditions 1o those described. After four
selection cycles 92 colonies of bacteria infected with the phages resulting from each
library were 1aken at random and the recognition of the Nglycolil GM3 was performed in a
35 similar form as described for the evaluation of the clones taken at random from the

libraries.
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One clone with cross reactivity with the N-acetyl GM3.

Example 7. Characterization of the antibody fragments derived from the 14F7 that
recoghize the N-glycolil GM3
The variable regions of 11 antibody fragments were completely sequenced with an
autornatic sequencer ALF Express Il (Pharmacia, Sweden), using olygonuclectides that
20  hybridize in the regions of the pHG-1m vector that flank the extremes 5" and 3" of the
sequences that codify for the inserted antibody fragments, it was confirmed that the
sequence of the variable regton of all the heavy chains corresponds to the one reported
for the 14F7, changes were only presented in the framework 1 and framework 4 regions,
presumable introduced by the use of degenerated olygonucleotides in the PCR. The reset
25  of the sequences included the three CDRs had no variations. On the contrary,the
sequences of the variable regions of the light chains of the 11 clones were all different

from the one of the 14F7 and were greuped in 5 groups of different sequences, two of



15 Exanple 6: Isolation of clones producing anti body fragnents agai nst the
Ngl ycol il GVB. Phages carrying the anti body fragnments from 92 clones taken
at random of each library were produced, in mcrotitulation plate wells
according to procedures described before (Marks, J. D. et. al, J. Ml.
Biol. 222,581-697. 1991). Its specificity was evaluated in an 20 ELI SA on
pol yvinyl chloride plates (Costar, USA)1goated with N-glycolil GW3 and
Nacetyl GwWB at 1g/m . The bound phages were detected with an anti M 3

nonocl onal antibody conjugated with peroxidase (Arersham Sweden). In
addition to the charact erlzf tion of ndividual clones EI cked at random t he
sel ection JPVTRLTGNAYEONG ¢ uEEBLeenaragsaineh gt §vo PRe" REIMAERIN BVB £ r om
a m xture off iphegeBoppedediohy raredcdtiiivobf badi exduascd alip 2msaardnopmieach
library waﬁ%é])e Por med. .For this, phages were produced using the auxiliary
phage ML3 FepREGeUR puri fied by precipitation with polyethyl englicol
accor di ng tThet fakowiny wbledhoes ntm‘mﬁarrenbear‘n@tv'zdmeyhmr@bmruagbm clotht diglt chaibd t he

N- gl ycoI il (: rk).
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t ri et hyl anithe clagficaties Iﬁlsubgrwseqcmfame o N@é&ftqiﬁlsmzéé@ﬂand 30 used to infect
bacterias of the TGL of E.coli strain. Fromthe group of infected bacterias
phages carrying the antibody re produced and purified again that were used
as starting naterial VE&Pga nplgoyerdctiPemity withy. 1477i dent Pekdrowpondi tions to

those descrrbfdaFrATtETRGAIET  PHapR4 T[0T CTyClh es™ 92 col'gnies gf bacteri a
infected with the phages resulting flromeach _lihraryl. were taken at random

and the r€cBgmi?An of Mg Ng y@aw V\%“p/erformad in &35 sihilar form
as descri oeg‘cﬁ\pg;:rﬁ e aVi@ideat | Prkapha T[ITe™ cl ogEgick aken at ~ramdpm from t he
i braries. Fromthe direct analysis of the clones of the librlaries

produci ng c$‘ifr‘{67§h{7\k?re HueArat el ¥ePRAN phage®-t45F ryi ng |t he an'ti body| fragments
t hat recogngam® T4 | - Ghoeadl 11 | faWibdatihal wegsssstound ijn a vari abl € frequency
in the thr iLnlexch rieds. No posjitive.-cllone w nd in the

mni-libr arscé"&huf’éd ew'%i ve %a\, ari abl @9‘%@ ons deri ve%i from ’t he 14F7 5
hybridoma. After the selection cycles additional clones were iSolated from

t he chain r e | i brary of the
ori gi nal se@ﬁe%@%rgnce‘?he % ﬁ%e%%?!aﬂ%)agqé{‘% J]Qq'lgﬁ‘ J:hnat'J”L%'n iy C'ﬁ"eﬁla{}%éhe

pr oduciiy ames biedgrtedr adgmeiy stIt fhieet 1ﬁ€1:@ghh>®e art%hlecallzgﬂ ;demlgl 13" @NB semendche
frequency t.haﬁd.hgfth&%ﬁé@é&m@mg{mw@te@rﬁmt rSHEHE Qe gﬁmeo%uouarﬁwz@ﬁ from
each library y one cl one produced phages that presented cross
reactivity with the N-acetyl GMB.
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Li brary Frequency of positive clones Frequency of positive clones (four
(direct screening) selection cycles) Mni-library hybridoma 14F7 0/92 0192
Exchange of |ight kappa 31/92 (33.70% * 52/92 (56.52% nurine chains
Exchange of |ight kappa 2/92 (2.17% 8/92 (17.39% human chai ns Exchange of
i ght |anbda 4/92 (4.35% 12/92 (13.04% human chains One clone with cross
reactivity with the N-acetyl GvM3. 15 Exanple 7. Characterization of the _
anti body fragnments derived fromthe 14F7 that recognize the N-glycolil GW
The variable regions of 11 anti body fragnents were conpletely sequenced wth
an automatic sequencer ALF Express Il (Pharmacia, Sweden), using

ol ygonucl eofides that 20 hybridize in the regions of the pHG 1m vector that
flank the et yene® B'T @andé 8 POR It He Is&guences that codify for the inserted
anti body fragnment.s.K i GMsPconKi-rmed that the sequence of the variable
region of all-the HedvP &ndi HsKoorres;yonds to the one reported for the
14F7, changes: were résented : Yhe framework 1 and framework 4
regions, presuneblg gt gogucegd b t'h use of degenerated ol ygonucl eoti des
in the PCR ' The reset t he 'sequences included the three CDRs had no
vari ations. Qw the contrary,the sequences of the variable regions of the

| i ght chai n§P8# the 11 clones were all different fromthe one of the 14F7
and were gr¥upedl @#3 groups of different sequences, two of 19 nurine
origin and one ofNHufan origin (kappa isotype) and two other of humanorigin
but of | anfda i Lly;ﬂa One clone representative of each sequence group was
taken for ipsy 1aktgerp Characterization. The follow ng table shows the

di f f erencesgbrtweerg tshe vari abl e regions of the light chains 5 of the
selected clones with respect to ther original identity, their origin and
isot’ype ndcfhe the classification in subgroups according to the Kabat

classifi catl on %lzn I sotgpe ldentity with VL 14F7 Subgr oup ACM 14F7
Muri ne kapp& R/ §l:rfv Bt M n%Tkszb:aTS %G'%AIﬁ ET AAT Y
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15  The specificity of the binding confirmed by ELISA according to the method described by
using as coating in addition to the Nglycolil GM3 and the N-acetyl GM3, & panel of related
gangliosides that included various Nacetylated gangliosides and one Nglycolilated
ganglioside. Figure 7 shows the recognition of the different antigens by the 5 clones
producing characterized antibody fragments. Only the binding to the target antigen N

20  glycolil GM3 was detected.



ScFv 3Fm Muri ne kappa 59.81%V ScFv 7Bhk Human kappa 60.74% 1 ScFv 7Ahl
Human | anbda 35.45% 1 ScFv 8Bhl Human | anbda 37.04% 111 The differences
bet ween the variable regions of the light chains of the clones and the 10
ones reported originally for the 14F7 anti body are | ocalized along all the
sequence including the three conplenentary determ nant regions and are
shown below (Figure 6). 15 Fri 14F7 Meh DLV L TOSPATLSVTPGD

SVSFSC 2Ansckv . I. MF. . . . SO A SL ORATI 317/mscFv . 1 0
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established procedures (de Haard, H. J.Biol. Chem. 274, 1821818230, 1999).
5  Recognition activity of the N-glycolit GM3 was detected both in the culture supernatants
as in the periplasmatic fractions through an ELISA on plates coated with said antigen
similar to the one described but with the following modification. The bound antibody
fragments were detected using the 1E10 monoclonal antibody (directed against thec-
myc peptide fused in the genetic construction to the antibody fragments) at 10 pg/m! and
10 an anti mice immunoglobulins conjugate {Sigma, USA). The antibody fragments were
purified from the periplasmatic fractions in a single affinity chromatography to metallic ions
using the matrix HIS-Select HC Nickel Affinity Gel (Sigma, USA) according to the
manufacturer's instructions. Figure 8 shows the activty determined by ELISA of the
purified soluble fragments.
15  Brief description of the Figures.
Figure 1: Shows the amino acidic sequence of the variable regions VH (a) and VK {b) of
the 14F7 Mab, and the respective most homologous human sequence. The CDRsare
underlined and the amphypatic regions and potential T epitopes are shadowed. The
sequence resulting of the bhumanization of the variable regions with the mutations
20 performed is also shown.
Figure 2: Recognition of the 14F7Q antibody measured by compettive ELISA.
Auis X: Expresses the antibodies concentrations.
Axis Y: Absorbance measured at 492 nm
i The ior C5 monoclonal antibody was used as negative control.
25  Figure 3: Effect of the 14F7 monoclonal antibody on the growth of murine tumors
(melanoma B16 tumor cell line).
Figure 4: A) Immunohistochemical study of the effect of the 14F7 monoclonal antibody on
the formation of blood vessels. The afrows indicate the immunostained vessels.
B} Inhibition of angiogenesis induced by the14F7 monoclonal antibody.
30  Figure 5: Diagram of the pHG-1m vector.
Figure 6: Protein sequence of the VL regions of the 14F7 monoclonal antibody and the
selected Fv single chain fragments. The points indicate homology with the sequence of
the VL of the 14F7.
Figure 7: Recognition specificity by the phages carrying the antibody fragments. The
35  inhibition of the binding of the 14F7 Ab 1o the ganglioside by the exposed fragments in the
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confirmed by ELISA according to the nethod described by wusing as coating in
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the binding to the target antigen N 20 glycolil GVB was detected. 21 The
productlon of the soluble antibody fragments (outside thecontext of the
phages) by the clones was induced in presence of

i sopropil-thiogal actopiranoside at Immol /1. The supernatant were collected
and the periplasmatic fractions were obtained according to the

10



establ i shed procedures (de Haard, H J.Biol. Chem 274, 1821818230, 1999). 5
Recognition activity of the N-glycolil GV was detected both in the culture
supernatants as in the periplasmatic fractions through an ELI SA on pl ates
coated with said antigen simlar to the one described but with the

foll ow ng nodification. The bound antjbody fragnents were detected using
the I E10 nonocl onal antibody (di rect €4 agai nst thec- nyc peptide fused in
the genetic construction to the antibody fragnents) at 10 Vg/m and 10 an
anti mce i munogl obul i ns conjugat eq(§ , USA). The antibody fragments
were purified fromthe periplasmatic tractions in a single affinity
chromat ography to netallic ions wusing the matrix H S-Sel ect HC Ni ckel
Affinity 4Gel I - C i e fiagtu S - i ons.

i gure. & showeopRsrent b aeteltnid 48 R rFT | hBhochral Shitely 0%

f r agment roduse®py dhe dulridoms with thef degvsit HCAFEI81FI9§dr eharactsiizedsbyt he ami no
acidic s h L L - el 4F7 WMab,
and the %gggée}’gt?? \?fetﬁﬁoﬁp\éﬁg?m (f)éga(r)Er g&hﬁangﬁggggﬁén%ggy ¥ﬁg(l@pf§l?s§}nes gil‘ﬁ‘r’lv erlined
and the ®§¥ypatic regions and potential T epitopes are shadowed. The
sequence ygespd EHpgy of the humani zation of the variable regions with the

mut ati ons. 20 performed is al so shown. Figure 2: Recognition of the 14F70
ant i body GRBS&¥YHby conpettive ELISA. Axis X Expresses the antibodies
concent r gfprENYIDPXTAY TESMbBEKance nmeasured at 492 nm The for C5 nonocl onal
anti body was used as nhegative control. 25 Figure 3: Effect of the 14F7
nonocl onﬁD%ﬁsﬁ&WR&{Y?ﬁ%M&%Mh of murine tunors (nelanoma 1316 tunor
cell linglgHFicgwne 4: A) | mmunohi stochem cal study of the effect of the 14F7
nonocl ong| i bo on ,.the formati on of bl ood vessels. The arrows indicate
the i m%ﬁh@@%@@%ﬁs. B) Inhibition of angi ogenesis induced by theldF7
nonocl ongiprntyialsadys 30 Figure 5: Diagram of the pHG 1 mvector. Figure 6:
Protein s ence [@{ %ﬁ VL regions of the 14F7 nonocl onal antibody and the
sel ected i'%?! WRET n fragnents. The points indicate honology with the
Sﬁquence a0l chéﬂaete)r\]&e(iﬁy tﬁdglegdé.élﬁ%.eril,:ivﬁlw’neof?tﬂe Resbgmﬁitiﬁidgmompiamig;the:lﬁoﬁgbydt he f
phages carrying the antibo gnents. The 35 inhibition the binding o
Phe Tar 316 G Traewdik oS JERBY T hea o8 doR, ittt Sain 4P enbeay

and the constant region of the IgG1 human heavy chain and the constant region of the

Ck human light chain with the following sequences of the framework regions (FRs) of the
heavy and light chains:

HEAVY CHAIN

FR1: QVQLQQSGNELAKPGASMKMSCRASGYSFT
FR2: WLKQRPDQGLEWIG

FR3: KAILTADRSSNTAFMYLNSLTSEDSAVYYCAR
FR4: WGQGTTVTVSS

LIGHT CHAIN

FR1: DLVLTQSPATLSVTPGDSVSFSC

FR2: WYQQRTHESPRLLIK

FR3: GIPSRFSGSGSGTDFTLSIISVETEDFGMYFC
FR4. FGAGTKLELKRA

2.- An antibody according to claim 1 characterized by being a humanized variant of the
14F7 monoclonal antibody containing point mutations in the framework regions {FRs) of

the heavy and light chains to reduce its immunogenicity.



phages is observed. The plates are coated with N-glycolil GW38 and the phages
were incubated with viral particles and varias concentrations of 14F7.
Figure 8. Recognition of the N-glycolil GV38 by the soluble purified
fragments. 5 10 23 CLAIMS 1.- A reconbinant antibody derived fromthe
murine 14 F7 nonocl onal antibody produced by the hybridoma with the deposit
ECACC 98101901, characterized by the 24equences of the hyper variable
regions (CDRs) of the heavy and |ight chains shown bel ow. HEAVY CHAIN

CDR1: S - YL DPATAYTE K 3., ESPRLR YYYAMDY . LI CHAI N
ORL: RASCR SRR eBeI Y REFRITS? COasaE oo SHISERAT 42725 SL08 by bei ng
a chi nmer i1éFY anoranstonelf antivedy AFRbsarftaniomayk cegidras of the hédwaryGidiss liglandhainke

f r amewor i . heavy and |ight chains of said 14F7 anti body
and the iégﬁtgﬁa%lpgfrtégfsﬁé‘"@; ni‘ﬂ%'oﬁg‘Gl human heavy chain and t he constant

regi on ofHBEAMWY CIBRIMuman |ight chain with the foll owi ng sequences of the

f r amewor I Qns of the heavy and light chains: HEAVY CHAI N FRL1:
QJQQQSG%@E&%%ASN&I@EP SGYSFT FR2: W.KQRPDQGLEW G FR3:

KAl LTADRSSHTIAFNYLNSLfPSEDSAVYYCAR  FR4: WGQGTTVTVSS LI GHT CHAI N

FRI : DLVLB%@@IL@VTF SFSC FR2: WYQORTHESPRLLI K FR3:
G PSRFSGS DFTLSI| ETEDFGWFC
Position 12: AforV

Position 18. M forV
Position 19: K forR
Position 20: M for V
Position 38: K forR
Position 40: R forA
Position 42: Dfor G
Position 48: | forV
LIGHT CHAIN:
Position 39: R forK
Position 40: T forP
Position 41: Hfor G
Position 42: E forQ
Position 58: |forV

4. Single chain Fv fragment derived from the murine 14F7 monoclonal antibody
produced by the hybridoma with the deposit number ECACC 98101901, characterized
by containing the sequence of the variable region of the heavy chain of the murine 14F7

monoclonal antibody and a variable region of the light chain of a murine antibody.

5. Single chain Fv fragment according to claim 4, characterized because the variable

region of the light chain is the 14 F7 antibody itself.

6. Single chain Fv fragment according to claim 5 characterized because the sequences
of the hyper variable regions (CDRs) of the heavy and light chains are the ones shown
below:

HEAVY CHAIN



FR4: FGAGTKLELKRA 2.- An antibody according to claim1l characterized by

bei ng a humani zed variant of the 14F7 nonocl onal antibody contai ni ng point
mutations in the franework regions (FRs) of the heavy and light chains to
reduce its inmmunogenicity. 24 3.- An antibody according to claim?2
characterized by being a humani zed variant of the 14F7 nonocl onal anti body
whose franmework regions of the heavy #hd | ight chains contain all of the
foll owi ng nutations: HEAVY CHAIN. Position 5: Qfor V Position 9: N for A
Positi On(ﬂ[&i?bm[-l V Position 12: Afor V Position 18 Mfor V Position
19: K for ‘Position 20: Mfor V Position 38: Kfor R Position 40: R for
A Posit iGHRAXIDRPATAYTESN@SSKDi on 48: | for V LIGHT CHAIN: Position 39: R

for K PQ%%Q:%’%P??P@EA?Q&I&DYPOQH on 41: Hfor G Position 42: E for Q

Posi tion ngl e chain Fv fragnent derived fromthe nurine
14F7 nmond4BHon@HAIMNt i body produced by the hybridoma with the deposit nunber
ECACC 98 H20 Aéﬂk@éﬂﬁ[ﬂ” zed by containing the sequence of the variable
region of the heavy chain of the nurine 14F7 nonoclonal antibody and a
vari abl e GRRF: 0mSESIEhe |ight chain of a nmurine antibody. 5. Single chain Fv
fragment @eaephdNr@LE! @l m 4, characterized because the variable region of
the light chainis the 14 F7 antibody itself. 6. Single chain Fv fragnent
accor di ngnd sharbelerizesl nheeriginisgithe & DiRscand ¢he ramsayirksegions (FRs) of the

heavy and light chains of said 14F7 antibody whose sequences of the framework
regions (FRs) of the heavy and light chains are the following:
HEAVY CHAIN

FR1: QVQLQQSGNELAKPGASMKMSCRASGYSFT

FR2: WLKQRPDQGLEWIG

FR3: KAILTADRSSNTAFMYLNSLTSEDSAVYYCAR

FR4: WGQGTTVTVSS

LIGHT CHAIN

FR1: DLVLTQSPATLSVTPGDSVSFSC

FR2: WYQQRTHESPRLLIK

FR3: GIPSRFSGSGSGTDFTLSIISVETEDFGMYFC

FR4: FGAGTKLELKRA

7.- Single chain Fv fragment according to claim 6 which contains the point mutations of

the framework regions (FRs) of the heavy and light chains to reduce its immunogenicity

8.- Single chain Fv fragment according to claim 7 whose framework regions of the heavy
and light chains contain all of the following mutations:

HEAVY CHAIN:

Position 5. QforV

Position 9: N for A

Position 11: LforV

Position 12: AforR

Position 18. M forV

Position 19: KforR

Position 20: M forV



of the hyper variable regions (CDRs) of the heavy and |light chains are the
ones shown below. HEAVY CHAIN 25 CDR1: SYWH CDR2: Yl DPATAYTESNQKFKD

CDR3: ESPRLRRA YYYAMDY LIGHT CHAIN CDR1: RASQSI SNNLH CDR2: YASQSI S CDR3:
QSNRWPLT and characterized by containing the CDRs and the franmework regions
(FRs) of the heavy and light chains of said 14F7 anti body whose sequences
of the framework regions (FRs) of théfheavy and light chains are the

foll owi ng: HEAVY CHAIN FRL: QVQLQQSGNELAKPGASMKMSCRASGYSFT FR2:
V\LKQ?PDQ}O%G #.BB LTADRSSNTAFMYLNSLTSEDSAVYYCAR FR4: WGEQGTTVTVSS LI GHT
CHAI'N FRI- OB FsPATL BVvTPGDSVSFSC  FR2:  WYQQRTHESPRLLI K FR3:

G PSRFSGHReSBODHIL SIR 8WVATEDFGWFC FR4: FGAGTKLELKRA 7.- Single chain Fv

f ragnent @o%ﬁr%ﬁdﬂw&@g | aim 6 which contains the point mutations of the
framewor K Tegi ons % of the heavy and light chains to reduce its

i munogerfiasitiop 48. | f®ivhgl e chain Fv fragnment according to claim7 whose
framework regions of the heavy and light chains contain all of the

foll owi ng nutations: HEAVY CHAIN. Position 5: Qfor V Position 9: N for A
Positi on UEHTICHAIN: v Position 12: A for R

Position 39: RforK
Position 40: T for P
Position 41: HforG
Position 42: E forQ
Position 58: |forV

9.- Single chain Fv fragment derived from the murine 14F7 monoclonal antibody
produced by the hybridoma with deposit number ECACC 98101901 according to claim
5, characterized by containing the sequence of the variable region of the heavy chain of
the 14F7 monoclonal antibody and a light chain variable region whose sequence is as

follows:
Fr1
DI VMFQSPASLAVSLGQRATI S§C

CDR 1
RASQSVSSSSYSYMH

Fr2
WY QQKPGQPPKLLI K

CDR 2
YASNLES

Fr3
GVPARFSGSGSGTDFTLNI HPVEEEDAATYYOC

CDR 3
QHSRDVPLTF

Fr4
GAGTHKLEI K



Position 18: Mfor V Position 19: Kfor R Position 20: Mfor V 26

Position 38: K for R Position 40: Rfor A Position 42: D for G Position
48: | for V LIGHT CHAIN. Position 39: R for K Position 40: T for P
Position 41: Hfor G Position 42: E for Q Position 58: | for V 9.- Single
chain Fv fragnent derived fromthe nurine 14F7 nonocl onal antibody produced
by the hybridoma with deposit nunber ZEtAacCC 98101901 according to claim 5
characteri zed by contai ning the sequence of the variable region of the heavy

whose seqQensadechdaCiealen B on? B8 Rkl 47, Refod iy, Ao ée%' RAT
| S C ChrRudured\bgtie Bybridgmg véthSiepogt wumbet ECACE 9BNY1901GrdkoRI@ @ il K L L |
E DA A T YNSRI Loy ffeseguedep o v il ribigh gt e pepuporpirlor 7 ¥ E E

the murine 14F7 monoclonal antibody and a light chain variable region whose sequence

is the following:

Fr1

DI QMTQTPSSLSASLGDRVTI §C

CDR1
RASQDI SNYLN

Fr2
WY QQKPDGTVKLLI V

CDR2
YTSRLHS

Fr3
GVPSRFSGSGSGTDYSLTI SNLEQEDI ATYFC

CDR3
QQGNTLPPTETF

Fr 4
GAGTKLELK

11.- Single chain Fv fragment derived from the murine 14F7 monoclonal antibody
produced by the hybridoma with deposit number ECACC 98101901 characterized by
containing the sequence of the variable region of the heavy chain of the murine 14F7
mongoclonal antibody and a light chain variable region of a human antibody

12.- Single chain Fv fragment according to claim 11, characterized by containing the
sequence of the variable region of the heavy chain of the murine 14F7 monoclonal

antibody and a light chain variable region whose sequence is the following:

Fr1
DI QMTQTPSSLSASVGDRVTI TC



27 10.- Single chain Fv fragnent derived fromthe nurine 14F7 nonocl onal
anti body produced by the hybridoma with deposit nunmber ECACC 98101901
according to claim 4, characterized by containing the sequence of the
variabl e region of the heavy chain of the nurine 14F7 nonocl onal anti body
and a light chain variable regi on whose sequence is the followng: Fri D

QMTQTPSSLSASLGDRVTI?®SC CDRLRASQDI SNYLN Fr 2

WYQQKPDGTVKLLIV COR2YTSRLHS Fr 3GVPSRFSGSG
SGTD¥pré T I SNLEQEDI ATYFC COR3IQQGNTLPPTF Fr 4
GAGTKLELKZ11.- Single chain Fv fragnment derived fromthe nurine 14F7

nonocl on& Aafit Pb%d&/ Sp‘?o’fjd'cé‘ﬂ by the hybridoma with deposit nunber ECACC
98101901 characterized by containing the sequence of the variable region of
t he heavyréghain of the murine 14F7 nonoclonal antibody and a Iight chain

vari abl eyw 9goa Rfpaghkingrp gaty hodyyl2. - Single chain Fv fragment according
to claim11l, characterized by containing the sequence of the variable

region o heavy chain of the murine 14F7 nonocl onal antibody and a
i ght chain variable regi on whose sequence is the followng: Fri DI QW Q
TPSSASABENGHRVTI TC28 CODRR RASQSI SSFLN Fr 2

Fr3
GVPSRFSGRGSGTDFTLTI SSLQPEDFAAYYTC

CDR3
QQAGYTTPLTEF

Fr4
GQGTHKLELK

13.- Single chain Fv fragment according to claim 11, characterized by containing the
sequence of the variable region of the heavy chain of the murine 14F7 monoclonal

antibody and a light chain variable region whose sequence is the following:

Fr1
QSVVTQPPSASGGPGQSLTI sC

CDR1
TGTSSDVGGYNHVS

Fr2
WYQQHPGKAPKLMI Y

CDR 2
DVSKRPS

Fr3
GVPHRFSGSKSGNTASLTVSGLQAEDEAVYYC

CDR3
SSYAGSNNLVEF



WY QQKPGKAPKLLIY COR2AASNLQS Fr 3 GVPSRFSGRG
SGTDFTLTI SSLQPEDFAAYYC CDR3IQQGYTTPLTF Fr 4
GQGTKLELKI13.- Single chain Fv fragment according to claim 11,
characterized by containing the sequence of the variable region of the
heavy chain of the nurine 14F7 nonocl onal antibody and a |light chain

vari abl e regi on whose sequencelsthe290llovm'ng: Fri QSVVTQPPSAS
GGPGQSLTI SC CDRLTGTSSDVGGYNHVS Fr 2 WYQQHPG
KAPKlFrMI Y CDR2DVSKRPS Fr 3 GVPHRFSGSKSGNTASL
TVSGL% EDEAVYYC CDR3SSYAGSNNLVF?29 Fr 4 GGGT
KV TVIE#GTKnYIE ¥hlain Fv fragment according to claim 11, characterized

a
by containing the sequence of the variable region of the heavy chain of the

murine 1 i.n.V bl e regi onp whose
sequenceﬁl 5 éf]ﬁﬂg%hgﬁgﬁv\\ﬁ ﬁ%ﬁm%ﬁ aq%g%ggr:t% éléluq(jb CBQ'EC’\?” %Acﬁn %%'g'l'th\e/ RI TC
CDR1 sequence of the variable region of the heavy chain of the murine 14F7 monoclonal

antibody and a light chain variable region whose sequence is the following:

Fr1
SSELTQDPAVSVALGQTVRI TC

CDR1
QGDSLRSYYAS

Fr2
WY QQKPGQAPVLVI Y

CDR 2
GKNNRPS

Fr3
GlI| PDRF SGSSSGNTASLTI TGAQAEDEADYYOC

CDR3
NSRDSSGNHYVVEF

Fr4
GGGTKLTVL

15.- Cell line characterized by expressing the recombinant antibody of any of the claims
110 3.

16.- Cell line characterized by expression the single chain Fv fragment of any of the
claims from 4 to 14.

17.- Pharmaceuticai composition for the treatment of malignant tumors characterized by

comprising the recombinant antibody of any of the claims from 1 to 3.



QGDSLRSYYAS Fr 2 WYQQKPGQAPVLVI Y COR2GKNNRP
S Fr 3Gl PDRFSGSSSGNTASLTI TGAQAEDEADYYC CDR
3NSRDSSGNHVVF Fr 4 GGGTKLTVL 15.- Cell line

characteri zed by expressing the reconbi nant anti body of any of the clains
1t03. 16.- Cell line characterized by expression the single chain Fv

fragment of any of the clains from43Qo 14. 17.- Pharmaceuti cal conposition
for the treatnent of nalignant tunors characterized by conprising the

recombi nagt ﬂ?%%ﬂ%a?fcoﬁﬁéf?t?gn fg{:ﬁ‘ueq QnfBht o{ ﬂg!j&nﬁhftu%oré&atr&éenzed by

Phar maceut’i ca treat nen nan

char act ercpnedsing thccﬁmgfe shaig Fvhicagmang ok aah af theFQfaifﬂSa‘ngGznﬂ tofldampd @h t he

cl ai s frngoﬂ |5t9e;«§ icAnd an appropriate excipient. 19.- Use of the

phar maceu |ca corrp05| tion of claim17 for the manufacture of a nedi canent
for the treatnment of malignant breast tunors and nel anomas and their

et ast asag -ansk e GhE rpﬁﬁﬁﬁa%eu#&i colPSsifidn bR RN TRGEIE! HahursQORROSE &1 on of

claim 18 for the manufacture of a medicanent for the treatnent of malignant
breast t (AKE@MEAY Q@hﬁﬁfﬁ?ﬁ@erﬁrfﬁ maignant brees MRS aBth dnelanamasedicktheirn] | -

Reagent fyMtadtis anR réduvi@ncdsocal i zation and identification of malignant
tunors characterized by conprising the reconbi nant anti body of any of the
claims froml to 3 and an appropriate marker. 22.- Reagent according to

cl ai m 21 phay g e fthe @HaimPdcelifdal GompBsitidrobof el " 18 for M@"mah&fﬁ@thﬂezaﬁ gon and
identificatjon of malignant breast tunors and nel an their m% ast ases
and r ecurvedirament for the reatment of malignant breast tumors an me anomas and their

metastases and recurrences.

21.- Reagent for the “in vivo" localization and identification of malignant tumors
characterized by comprising the recombinant antibody of any of the claims from 110 3

and an appropriate marker.

22.- Reagent according to claim 21 characterized for being used for the “in vivo'
localization and identification of malignant breast tumors and melanomas their

metastases and recurrences.

23.- Reagent for the “in vivo” localization and identification of malignant tumors
characterized by comprising the single chain Fv fragment of any of the claims from 4 to

14 and an appropriate marker.

24 - Reagent according to claim 23 characterized for being used for the “in vivo”
localization and identification of malignant breast tumors and melanomas their

metastases and recurrences.



23.- Reagent for the "in viyp} dacalizatkeniapdkdixdentification of malignant
tunors characterized by conprising the single chain Fv fragnent of any of
the clains from4 to 14 and an appropriate marker. 24.- Reagent according
to claim23 characterized for being used for the "in vivo" |ocalization and
identification of malignant breast tunors and nel anomas their netastases
and recurrences. 14F7 sequence | ks UEQC§T%§ST§§@UENCE LI STI NG <110> CENTRO
DE | NMUNOLOG A MOLECULAR CENTRO I NMUNOLOG A MOLECULAR <120> ANTI CUERPCS

RECOMBL S C GANGLICSIDO N-GICOlIL GV Y SU
uso PA S. <130> Cu 92/2003 <140> CU
92/ 2003 <141> -0452 atentln version 3.2 <210> 1
<L §:g5F 2 AT e s R FON i ) O
:ﬁSSZIES <22 NG 34 OLé §§53gyg @fﬁ 7o TAGNOS § S 3&5
RATAMIENTO DE TUMORES.

<130> CU 92/2003

<140> CU $2/2003
<141> 2003-04-23

<160> 58

<170> PatentIn version 3.2

<210> 1
<211> 5
<212> PRT

<Z13> Mus musculus

<220>

«2231>» DCMAIN
<222> {1)..(5)
<400> 1

Ser Tyr Trp Ile His

1 5
<Z210> 2

C<211> 17

' «<212> PRT

<Z213> Mus musculus

<220>

<221> DOMAIN
<Z222> (Y. . {17
<400> 2

Tyr Ile Asp Pro Ala Thr Ala Tyr Thr Glu Ser Asn Gln Lys Phe Lys

1 5 10 15

Page 1



<221> DOVAI N <222> (1)..(17y7 =A0G>»c2 Tystlhe AP Pro Ala Thr Ala Tyr Thr
GQu Ser Asn @ n Lys Phe Lys 1 5 10 15 Page 1 14F7 sequence |isting. ST25
Asp <210> 3 <211> 16 <212> PRT <213> Mus nuscul us <220> <221> DOVAI N
<222> (1)..(16) <400> 3 Gu Ser Pro Arg Leu Arg Arg Ay Ile Tyr Tyr Tyr Al a
Met Asp Tyr 1 5 10 15 <210> 4 <211> 11 <212> PRT <213> Mus nuscul us

<220> m231> DOVAIN <222> (1)..(11) <400> 4 Arg Ala Ser G n Ser He Ser Asn
Asn Leu Hs 15 10 <210> 5 <211> 7 <212> PRT <213> Mus nuscul us <220>

<210> 3
<211> 16
<212> PRT

<Z213> Mus musculus

<220>

<221> DOMRIN
<222>  {1)..{1&)
<400> 3

Glu Ser Pro Arg Leu Arg Arg Gly Ile Tyr Tyr Tyr Ala Met Asp Tyr

1 5 10 15
<210> 4

<211> 11

<212> PRT

<Z13> Mus musculus

<Z220>

<221> DOMAIN

<222> (1)..1(11)

<400> 4

Arg Ala Ser Gln Ser Ile Ser Asn Asn Leu His
| 1 5 10

<210> 5

<211> 7

<212> PRT

<213> Mus musculus

<220>

<221> DOMAIN
<222> (1y..(7)
<400> b

Tyr Ala Ser Gln Ser Ile Ser
1 5

Page 2



<221> DOMAIN <222> (1)..(73r7 <40RQ2neeTYsA @ SerA n Ser Ile Ser 1 5 Page
2 14F7 sequence listing.ST25 <210> 6 <211> 9 <212> PRT <213> Mius nuscul us
<220> <221> DOVAIN <222> (1)..(9) <400> 6 Gn Gn Ser Asn Arg Trp Pro Leu
Thr 1 5 <210> 7 <211> 30 <212> PRT <213> Mius nuscul us <220> <221> DOVAI N
<222> (1)..(30) <400> 7 Gn Val Gn Leu dn G@n Ser Ay Asn Qu Leu Al a Lys
Pro Ay Ala 1 5 10 15 Ser Mt Lys Met Ser Cys Arg Ala Ser Ay Tyr Ser She
Thr 20 25 30 <210> 8 <211> 14 <212> PRT <213> Mius nuscul us

<210> 6
<211> &
<212> PRT

<213> Mus musculus

<220>

<221> DOMAIN

<222>  (1)..(9)

<400> ©

Gln Gln Ser Asn Arg Trp Prc Leu Thr
1 5

<210> 7

<211> 30

<212> PRT

<213> Mus musculus

<220>

<221> DOMAIN
<222> (1)..{(20)
<400> 7]

Gln Val Gln Leu Gln Gln Ser Gly Asn Glu Leu Ala Lys Pro Gly Ala

1 5 10 15

Ser Met Lys Met Ser Cys Arg Ala Ser Gly Tyr Ser Phe Thr

20 zZ5 30
<210> 8
<211> 14
<212> PRT

<213> Mus musculus

<220>

221> DOMATIN
<z22> {1)..(14)
<400> 8

Fzge 3



<220> <221> DOVAIN  <222> (1}7.{dd)ence4002 8, Page 3 14F7 sequence
listing.ST25 Trp Leu Lys Gn Arg Pro Asp G n @y Leu Qu Trp lle dy 15 10
<210> 9 <211> 32 <212> PRT <213> Mus muscul us <220> <221> DOVAI N <222>
(1)..(32) <400> 9 Lys Ala Ile Leu Thr Ala Asp Arg Ser Ser Asn Thr Al a Phe
Met Tyr 1 5 10 15 Leu Asn Ser Leu Thr Ser Qu Asp Ser Ala Vval Tyr Tyr Cys

£251> B 25T ﬁ“@a%é%l?ééﬁpgglﬁ ety T Y Ve ST val

Ser Ser 1 5 10 <210> 11 <211> 23 <212> P

<210> 9
<211> 32
<212> PRT

<213> Mus musculus

<220>

<221> DOMAIN

<222>  (1)..1{32)

<400> 9

Lys Ala Ile Leu Thr Ala Asp Arg Ser Ser Asn Thr Ala Phe Met Tyr

1 5 10 15

Leu Asn Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys ARla Arg

20 25 30

<210> 10
<211> 11
<212> PRT

<Z213> Mus musculus

<220>
, <221> DOMAIN
C<222>  (1)..(1L1)
<400> 10
Trp Gly Giln Gly Thr Thr Val Thr Val Ser Ser
1 5 10
<210> 11
<211> 23
<212> PRT

<Z13» Mus musculus

<220>
<221> DOMAIN

Page 4



<213> Mus nusculus <220> 21>, I@ Pa gglg 14F7 sequence |isting. ST25
<222> (1)..(23) <400> 11 Asp Leu Leu G'h Ser Pro Ala Thr Leu Ser Val
Thr Pro dy 15 10 15 Asp Ser VaI Ser Phe Ser Cys 20 <210> 12 <211> 15
<212> PRT <213> Mus nuscul us <220> <221> DOVAIN <222> (1)..(15) <400> 12
Trp Tyr G n G n Arg Thr Hs Qu Ser Pro Arg Leu Leu Ile Lys 1 5 10 15
<210> %g § 32 2> PRT <213> Mus nuscul us <220> <221> DOVAIN <222>
(D). .( f Mﬁ 13 y Ile Pro Ser Arg Phe Ser Ay Ser Gy Ser Ay Thr Asp

Phe Thr4 é %g 15 Leu Ser Ilelle Ser Val Gu Thr A u Asp Phe Gy Mt Tyr
Phe oys‘98725 130

Asp Leu Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Val Thr Pro Gly

1 5 10 15

Asp Ser Val Ser Phe Ser Cys

20
<210> 12
<211> 1%
<z21Z> PRT

<213> Mus musculus

<220>

<221> DOMAIN

<222>  (1)..(15)

<400> 12

Trp Tyr Gln Gln Arg Thr His Glu Ser Pro Arg Leu Leu Tle Lys
1 5 10 15
<210> 13

<211> 32

<212> PRT

<213> Mus musculus

<220>

<221> DOMAIN

222> (1y..(32)

<400> 13

Gly Ile Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr

1 5 10 15

Leu Ser Ile Ile Ser Val Glu Thr Glu Asp Phe Gly Met Tyr Phe Cys

20 25 30

Page 5



Page 5 14F7 sequence |IStI@gF§T 1m5%;031;4M§g%%§5;2 <212> PRT <213> Mis
muscul us <220> <221> DOVAIN <2 .(12)" <400> 14 Phe Gly Ala Ay Thr
Lys Leu Gu Leu Lys Arg Ala 1 5 10 <210> 15 <211> 43 <212> DNA <213> Mis
muscul us <220> <221> primtranscript <222> (1)..(43) <400> 15 ggggatatcc
accat ggaaa ggcactggat ctttctcttc ctg 43 <210> 16 <211> 30 <212> DNA <213>
Mus muscul us <220> <221> printranscript <222> (1). (30) <400> 16

ggggct agct gaggagacgg tgaccgtggt 30 <210> 17

<210> 14
<211> 12
<212> PRT

<213>» Mus musculus

<220>

<221> DOMAIN

<222>  (1)..(12)

<400> 14

Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys Arg Ala
1 5 10

<210> 15

<211> 43

<212> DNA

<213> Mus musculus

<220>

<221> prim transcript

<222> (1) .. (43)

<400> 15

ggggatatcc accatggaaa ggcactggat cttictcttic ctg
43

<210> 16

<211> 30

. <212> DNA

© <213> Mus musculus

<220>

<221> prim transcript

<22Z> (1) ..(30}

<400> 16

ggggctagct gaggagacgg tgaccgtggt
30

<210> 17

<211> 48

<Z12> DNA

<213> Mus musculus

Page ©



<211> 48 <212> DNA <213> Mis; nuseidds Page; §; 14hk sequence |isting. ST25
<220> <221> primtranscript <222> (1)..(48) ~<220> <221> primtranscri pt

<222> (1). (43) <400> 17 ggggatatcc accatggtat ttcctacacc tcagattacc
ttggactt 48 <210> 18 <211> 35 <212> DNA <213> Mus nuscul us <220> <221>
primtranscript <222> (1)-.(35) <400> 18 agcgtcgact tacgtttcag ctccagcttg
gtccc 35 <210> 19 <211> 42 <212> DNA <213> Mius nuscul us <220> <221>
primtranscript <222> (1). (42) <400> 19 gtccagcttg tgcagtctgg ggctgaagtg
gt aaaacstg,99

<221> prim transcript

<222> (1) ..(48)

<220>

<221> prim_transcript

<222>  (1)..1(43)

<400> 17

ggggatatcc accatggtat ttcctacacc tcagattace ttggactt
48

<210> 18

<211> 35

<212> DNA

<213> DMus musculus

<220>

<221> prim transcript

222> ({1)..{(35)

<400> 18

agcgtcgact tacgtttcag ctceccagcttg gtecc
35

<210> 19

<211> 42

<21Z> DNA

<213> Mus musculus

- <220>

<221> prim transcript

<222>  (1l)..(42)

<400> 195

gtccagettg tgcagtctgg ggcectgaagtg gtazaacctg gg
42

<210> 20

<211> 30

<212> DNA

<213> Mus musculus

<220>

Page 7



42 <210> 20 <211> 30 <2127 .DNA 52132 Mg muscul s <220> Page 7 14F7
sequence listing. ST25 <221> prlﬁ%traﬁgcrgﬁt if%%¥5(1)_ (30) <400> 20

ggggct agct gaggagacgg tgaccgtggt 30 <210> 21 <211> 42 <212> DNA <213> Mis
muscul us <220> <221> primtranscript <222> (1)._(42) <400> 21 cccaggtttt
accacttcag ccccagactg cacaagctgg ac 42 <210> 22 <211> 43 <212> DNA <213>
Mus muscul.us <220> <221> primtranscript <222> (1)..(43) <400> 22

ieed” ftdGanz ¢ g?%gat ctttctcttc ctg 43

ggggat%E%%>gcéahggaaﬁ)g%%5

<400> 20

ggggctaget gaggagacgyg tgaccgtggt
30

<210> 21

<211> 42

<212> DNA

<213> Mus musculus

<220>

<221> prim transcript

<222> (1)..(42)

<400> 21

cccaggtttt accacttcaqg ccccagactg cacaagctgg ac
42

<210> 22

<211> 43

<212> DNA
<213> Mus musculus

<220>

<221> prim_transcript

<22Z> (1l)..(43)

<400> 22

ggggatatcc accatggaaa ggcactggat ctttctcectte ctg
43

}
<210> 23
<211> 27

<212> DNA
<213>» Mus musculus

<220>
<221> prim transcript
<22Z2>» (1) ..(27)

<400> 23
ggggcctcag tgagggtgtc ctgcagg
27

Page 8§



<210> 23 <211> 27 <212> DNA <213> Mus nuscul us <220> <221> prim -
transcript <222> (1). (27fF<300:23 ddygeet ¢8¥ X gagggt gt ¢ ct gcagg 27 Page
8 14F7 sequence listing.5T25 <210> 24 <211> 30 <212> DNA <213> Mus
muscul us <220> <221> primtranscript <222> (1)._(30) <400> 24 ggggctagct
gaggagacgg tgaccgtggt 30 <210> 25 <211> 27 <212> DNA <213> Mus nuscul us
<220> <221> primtranscript <222> (1). (27) <400> 25 cctgcaggac accctcactg
aggcccc 27 <210> 26

<210> 24
<zZ1l1l> 30
<212> DNA

<213> Mus musculus

<220>
<221> prim transcript
<222>  (l).. (30}
<400> 24
ggggcetagcet gaggagacgg tgaccgtggt
30
<210> 25
. <2ll> 27
<212> DNA

<213> Mus musculus

<220>

<221> prim transcript

<222>  (1)..(27)

<400> 25

cctgcaggac accctcactg aggcccce
27

<210> 26

<211> 43

<212> DNA

<213> Mus musculus

<220>

<Z21> prim transcript

<222>  (1)..(43)

<400> 26

ggggatatcc accatggaaa ggcactggat ctttctctte ctg
43

<210> 27

<211> 33

<212> DNA

<213> Mus musculus
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<211> 43 <212> DNA -- <213> Mus nuscul us <220> <221> primtranscript <222>
(1). (43) <400> 26 ggggatidtccsasesteydasatggeattigypat ctttctcttc ctg 43
<210> 27 <211> 33 <212> DNA <213> Mus nuscul us Page 9 14F7 sequence
l'isting. ST25 <220> <221> primtranscript <222> (1)._(33) <400> 27
cactggttaa gacaggcacc tggccagggt ctg 33 <210> 28 <211> 30 <212> DNA <213>
Mus nmuscul us <220> <221> primtranscript <222> (1)..(30) <400> 28
ggggcté@%@>gaggagacgg tgaccgtggt 30 <210> 29 <211> 33

1> prim_ transcript

<222> (1) .. (33)

<400> 27

cactggttaa gacaggcacc tggccagggt ctyg
33

<Z210> 28

<Z211l> 30

<212> DNA

<213>» Mus musculus

<220

<221> prim transcript

222> (1)..{30)

<400> 28

ggggctagct gaggagacgg tgaccgtggt
30

<210> 29

<211> 33

<212> DNA

<213>» Mus musculus

<220>

<221> prim transcript

<222>»  (1)..(33)

<400> 29

cagaccctgg ccaggtgcecct Jgtcttaacca gtg
33

<zZ10> 30

<211> 43

<212> DNA

<213> Mus musculus

<220>

<Z221> prim transcript

<222> (1) .. {43)

<400> 30

ggggatatcc accatggaaa ggcactggaet ctttctcttce ctyg

43
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<212> DNA <213> Mus nuscul us <220> <221> primtranscript <222> (1)._(33)
<400> 29 cagaccctgg ccaggt gtict sfeeeraacta gy - 58335<210> 30 <211> 43 <212>
DNA <213> Mus nuscul us <220> <221> primtranscript <222> (1). (43) <400>
30 ggggat at cc accat ggaaa ggcactggat ctttctcttc ctg 43 Page 10 14F7 sequence
listing.ST25 <210> 31 <211> 21 <212> DNA <213> Mus nuscul us <220> <221>
primtranscript <222> (1). (21) <400> 31 ctggaatggg ttggatacat t 21 <210>
32 <211> 30 <212> DNA

<Z210> 31
<211> Z1
<212> DNA

<213> Mus musculus

<220>

<221> prim transcript

<222>  (1).. (21}

<400> 31

ctggaatggg ttggatacat t
21

<210> 32

<211> 30

<212> DNA

<213> Mus musculus

<220>

<221> prim transcript

<222>  (1)..(30)

<400> 32

ggggctagct gaggagacgg tgaccgtggt
30

<210> 33

<211> 21

<212> DNA

<213>» Mus musculus

<220>

<221> prim transcript

<222>  (1)..(21)

<400> 33

aatgtatcca acccattcecca g
21

<Z210> 34

<211> 43

<212> DNA

<213> Mus musculus
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<213> Mus nuscul us <220> <221> primtranscript <222> (1)._(30) <400> 32
ggggct agct gaggagacgg t gadcgt/ggequd:e<21iG*188.5%211> 21 <212> DNA <213> Mus
muscul us <220> <221> primtranscript <222> (1). (21) <400> 33 aatgtatcca
acccattcca g 21 <210> 34 <211> 43 <212> DNA <213> Mus nuscul us Page 11
14F7 sequence |isting. ST25 <220> <221> primtranscript <222> (1). (43)
<400> 34 ggggat atcc accat ggaaa ggcactggat ctttctcttc ctg 43 <210> 35 <211>
30 <212> DNA <213> Mus nuscul us

<220>

<221> prim_transcript

<z222>  (l)..(43)

<400> 34

ggggatatcc accatggaaa ggcactggat ctttcetcectte ctyg
43

<Z210> 35

<211> 30

<212> DNA

<213> Mus musculus

<220>

<221> prim _transcript

<222>  (1)Y..(30)

<400> 35

tatcaacaaa aaccaggtca gtctccaagg
30

<210> 36

<Z211> 35

<212> DNA

<213> Mus musculus

<220

<221> prim transcript

<222>  (1)..({35)

<400> 36

agcgtcgact tacgtttcag ctccagcecttg gtcecc
35

<210> 37

<211> 30

<212> DNA

<213> Mus musculus

<220>
<221> prim _transcript
<222> (1) .. (30}

<400> 37
ccttggagac tgacctggtt tttgttgata
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<220> <221> primtranscript <222> (1)..(30) <400> 35 tatcaacaaa aaccaggtca
gtctccaagg 30 <210> 36 <2FT>s@Buerncx] 23 sPNAI<2T3> Mus muscul us <220> <221>
primtranscript <222> (1). (35) <400> 36 agcgtcgact tacgtttcag ctccagcttg
gtccc 35 <210> 37 <211> 30 <212> DNA <213> Mus nuscul us <220> <221> prim
transcript <222> (1). (30) <400> 37 ccttggagac tgacctggtt tttgttgata Page
12 14F7 sequence listing. ST25 30 <210> 38 <211> 48 <212> DNA <213> Mis
muscul us <228%

<Z210> 38
<Z11> 48
<212> DNA

<213> Mus musculus

<220>
<221> lprim _transcript
<222>  (1l)..(48)

<400> 38
ggggatatcc accatggtat ttcctacacc tcagattace ttggactt
48
| <210> 39
<Z211> 21
<212> DNA

<Z213> Mus musculus

<220>
<221> prim transcript
<222>  (1).. (21}

<400> 39

atttctgggyg tececctceccag g
21

<210> 40

<211> 35

<212> DNA

<213> Mus musculus

<220>

<221> prim transcript

<222>  (1)..(35)

<400> 40

agcgtcgact tacgtttcag ctccagcecttg gtccec
35

<210> 41

<211> 21

<z1l2> DNA

213> Mus musculus
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<221> lprimtranscript <222> (1)..(48) <400> 38 ggggatatcc accatggt at
ttcctacacc tcagattacc ttg@aCitsed8<210»s8ong <FEE> 21 <212> DNA <213> Mus
muscul us <220> <221> primtranscript <222> (1). (21) <400> 39 atttctgggg
tcccctccag g 21 <210> 40 <211> 35 <212> DNA <213> Mus nuscul us <220>
<221> primtranscript <222> (1)._(35) <400> 40 agcgtcgact tacgtttcag
ctccagcttg gtccc 35 <210> 41 <211> 21 <212> DNA <213> Mus nuscul us Page
13 14F7 sequence listing. ST25 <220> <221> primtranscript

<220>

<221> prim transcript

<222>  (1)..(21)

<400> 41

cctggagggg accccagasa t
21

<210> 42

<211> 48

<212> DNA

<213> Mus musculus

. <220>

<221> prim _transcript

<222> (1) ..(48)

<400> 42

ggggatatcec accatggtat tTtcctacacce tcagattacce ttggactt
48

<210> 43

<211> 50

<212> DNA

<213> Mus musculus

<220>

<221> prim transcript

<2Z22>  (1)..(50)

<400> 43

ttctattecte acagtgcaca ggcaggtgtce agctgtacag cagtcatgga
50

<210> 44

<211> 51

<212> DNA

<Z213> Mus musculus

<220>

<221> prim transcript
222> (1)..(51)

<400> 44
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<222> (1). (21) <400> 41 cctggagggg accccagaaa t 21 <210> 42 <211> 48
<212> DNA <213> Mus nuscul &7 <220en<20stpngntt2anscri pt  <222> (1). (48)
<400> 42 ggggatatcc accatggtat ttcctacacc tcagattacc ttggactt 48 <210> 43
<211> 50 <212> DNA <213> Mus nuscul us <220> <221> primtranscript <222>
(1). _(50) <400> 43 ttctattctc acagtgcaca ggcaggtgtc agctgtacag cagtcatgga
50 <210> 44 <211> 51 <212> DNA <213> Mus nuscul us <220> <221>

primtranssetiptc a222:gchkca (Bhagdl> abbhPagmdd agetetyggg <
51

<210> 45
<Z211> 53
<212> DNA

<Z213> Mus musculus

<220>

<221> prim transcript

<222>  (1l)y.. (53

<400> 45

Ltctattctc acagtgcaca ggaagdtgaa gctgtgctgce gagtctggad gga
53

<z1l0> 46

<211> 5C

<zZ212> DNA

<Z213> Mus musculus

<220>

<Z221> prim transcript

222> (1) .. (50)

<400> 46

gaaccagtac tccaggcecctg aggggccgca Jagacagtga ccagagtcoecc
50

<210> 47

<z1ll> 5C

<212> DNA

<213>» Mus musculus

<220>

<221> prim transcript

<222>  (1)..{50)

<400> 47

gaaccagtac tccaggcctg aggggcecgayg gagacggtga ctgaggttcc
50

<210> 48

<211> 54

<212> DNA
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14F7 sequence listing. ST25 ttctattctc acagtgcaca ggcaggtctc aagctgcagc
agctctgggg ¢ 51 <210> 45 1421 b=ob8nc«2l2st iDNASE2E3> Mus nuscul us <220>
<221> primtranscript <222> (1)._(53) <400> 45 ttctattctc acagtgcaca
ggaaggt gaa gctgtgctgc gagtctggag gga 53 <210> 46 <211> 50 <212> DNA <213>
Mus nuscul us <220> <221> primtranscript <222> (1)..(50) <400> 46
gaaccagt ac tccaggcctg aggggccgca gagacagtga ccagagtccc 50 <210> 47 <211>
50 <241233PNAM&218mshud ususcul us <220> <221> primtranscript <222>

(1). _(50) <400> 47 gaaccagtac tccaggcctg aggggccgag gagacggtga ctgaggttcc
50

<220>

<221> prim transcript

<222>  (1)..(54)

<400> 48

gaaccagtac tccaggceltdg aggggcecgag gagacgtgtg agecagtgga gcecco
54

<210> 49

<211> 4¢

<212> DNA

<213>» Mus musculus

<220>

<221> prim transcript

<222>  (1)y..(40)

<400> 49

gtactccagt cgacgacatt gtgcatgatt accagtctcc
40

<210» 50

<211> 40

<212> DNA

<213> Mus musculus

<220>

<221> prim transcript

<222> (1) ..(40)

<400> 50

gtactccagt cgacgatatc cagatgacac cagaactacc
40

<210> 51

<211> 39

<212> DNA

<213> Mus musculus

<220>
<221> prim transcript
<222>  (1)..(39
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<210> 48 <211> 54 <212> DNA Page 15 14F7 sequence listing.ST25 <213> Mis
muscul us <220> <221> pri m4f7assgrepte <222»q9(3725(54) <400> 48 gaaccagt ac
t ccaggcct g aggggccgag gagacgtgtg agccagtgga gccc 54 <210> 49 <211> 40
<212> DNA <213> Mus nuscul us <220> <221> primtranscript <222> (1)..(40)
<400> 49 gtactccagt cgacgacatt gtgcatgatt accagtctcc 40 <210> 50 <211> 40
<212> DNA <213> Mus nuscul us <220> <221> primtranscript <222> (1). (40)
<400> 600yt acbtcagt cgacgatatc cagat gacac cagaactacc 40 <210> 51
gtactccagt cgaccgaaalt tgttgctcac ccagtctcce

39
<210> 52
<211> 39
<212> DNA

<z213> Mus musculus

<220>

<221> prim transcript

<222>  {1)..{39)

<400> 52

zaggaaaaaa gcggccgctt ttcatgtcectc cagettggt
39

<Z210> 53

<21i> 36

<212> DNA

<213> Mus musculus

<220>

<221> prim transcript

<222>  (1)..(39)

<400> 53

aaggaaaaaa gcggcecgett ttgatgcectcec asacttgtgt
39

<210> 54

<211i> 111

<212> PRT

<213> Mus musculus

<220>

<221> DOMAIN
<222>  (1)..(11l1)
<400> 594

Asp Ile Val Met Phe Gln Ser Pro Ala Ser Leu Ala Val Ser Leu Gly

1 5 10 15
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<211> 39 <212> DNA <213> Mus nuscul us <220> <221> primtranscript <222>
(1). (39) Page 16 14F7 sequeénceehisidend.iST2bg.x#DOD> 51 gtactccagt cgaccgaaat
tgttgctcac ccagtctcc 39 <210> 52 <211> 39 <212> DNA <213> Mus nuscul us
<220> <221> primtranscript <222> (1). (39) <400> 52 aaggaaaaaa gcggccgctt
ttcatgtctc cagcttggt 39 <210> 53 <211> 39 <212> DNA <213> Mus nuscul us
<220> <221> primtranscript <222> (1). (39) <400> 53 aaggaaaaaa gcggccgctt
ttgatgctcc aacttgtgt 39 <210> 54 <211> 111

Gln Arg Ala Thr Ile Ser Cys Arg Ala Ser Gln Ser Val Ser Ser Ser

20 25 30

Ser Tyr Sery Tyr Met His Trp Tyr Gln Gln Lys Pro Gly Gln Pro Pro

35 40 45

Lys Leu Leu Ile Lys Tyr Ala Ser Asn Leu Glu Ser Cly Val Pro Ala

20 55 60

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Asn Ile His

65 70 15 80

Pro Val Glu Glu Glu Asp BAla Ala Thr Tyr Tyr Cys Gln His Ser Arg

85 80 95

Asp Val Pro Leu Thr Phe CGly Ala Gly Thr Lys Leu Glu Ile Lys

100 105 110
<210> 55
<211>» 107
<212> PRT

<213> Mus musculus

<220>

<221> DOMAIN
<222> (1y.. (10
<400> 55

Asp Ile Gln Met Thr Gln Thr Pro Ser Ser Leu Ser Ala Ser Leu Gly

1 5 10 15
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<212> PRT <213> Mus nuscul us <220> <221> DOVAIN <222> (1)..(111) <400> 54

Asp

Ile Val Met Phe A n SeardrPrecdlenSerlilseundl atxal Ser Leu Ay 1 5 10 15

Page 17 14F7 sequence listing.ST25 Gn Arg Ala Thr Ile Ser Cys Arg Ala Ser

Gn
Lys
Au
Phe
Tyr
“ Thr
Mus
Thr

Ser Val Ser Ser Ser 20 25 30 Ser Tyr Ser Tyr Met His Trp Tyr Gn Gn
Pro Gy Gn Pro Pro 35 40 45 Lys Leu Leu Ile Lys Tyr Ala Ser Asn Leu
Ser Ay Val Pro Ala 50 55 60 Arg Phe Ser Gy Ser Ay Ser Ay Thr Asp
Thr Leu Asn Ile Hs 65 70 75 80 Pro Val Qu Qu GQu Asp Ala Ala Thr
TyrAsEyEBr& naH ShBer1Ar ge85C9Q¢ 95 ¢ Asp Valr R Lesph ThrePherGhynArarG y
Lys Leu Gu Ile Lys 100 105 110 <210> 55 <211> 107 <212> PRT <213>
muscui us <2202p<221> DOVAIN <222»51)..(107) <400> 55pAsp Ile G n Mt
Gn Thr Pro Ser Ser Leu Ser Ala Ser Leu dy 1 5 10 15 Page 18

Leu Asn Trp Tyr GIn Gln Lys Pro Asp Gly Thr Val Lys Leu Leu Ile

35 40 45

Val Tyr Thr Ser Arg Leu His Ser Gly Val Pro Ser Arg Phe Ser Gly

50 55 60

Ser Gly Ser Gly Thr Asp Tyr Ser Leu Thr Ile Ser Asn Leu Glu Gln

65 10 75 80

Glu Asp Ile Ala Thr Tyr Phe Cys Gln Gln Gly Asn Thr Leu Pro Pro

85 90 95

Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys
100 105

<210> 56
<211> 107
<212> PRT

<Z213> Mus musculus

<220>

<221>» DOMAIN
<222>  (1)y..(107)
<4Q0> 56

Asp Ile Gln Met Thr Gln Thr Pro Ser Ser Leu Ser Ala Ser Val Gly

1 5 10 15
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14F7 sequence listing. ST25 Asp Arg Val Thr Ile Ser Cys Arg Ala Ser G n Asp
Ile Ser Asn Tyr 20 25 30 14lreusbgheddp TR iENs@n Lys Pro Asp Gy Thr Val
Lys Leu Leu Ile 35 40 45 Val Tyr Thr Ser Arg Leu H's Ser Gly Val Pro Ser
Arg Phe Ser Gy 50 55 60 Ser Ay Ser Ay Thr Asp Tyr Ser Leu Thr Ile Ser
Asn Leu Qu G@n 65 70 75 80 Qdu Asp Ile Ala Thr Tyr Phe Cys An A n Ay
Asn Thr Leu Pro Pro 85 90 95 Thr She Ay Ala Ay Thr Lys Leu Qu Leu Lys
100 105 <210> 56 <211> 107 <212> PRT <213> Mius nuscul us <220> <221>
DOVA lmsp<2;2 ¢4) . 76307) e TAQ0% 56 2Asp phlee <@ Mot Jdw o Tbr Pro Ser Ser
Leu Ser er Val Gy 1 5 10 15 age 19 14F7 sequence |isting. ST25 Asp
Arg Val Thr Ile ThpggCys Arg Ala Ser G pcSer |le Ser Ser Shey;20 25 30 Leu
Asn Trp Tyr Gn Gn Lys Pro Ay Lys Ala Pro Lys Leu Leu Ile 35 40 45 Tyr
Ala Ala Ser Asn Leu Gn Ser Ay Val Pro Ser Arg Phe Ser Gy 50 55 60 Arg
Gy Ser Ay Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gn Pro 65 70 75 80

Leuv Asn Trp Tyr Gln Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile

35 40 45

Tyr Ala Ala Ser Asn Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly

50 55 60

Arg Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser ZSer Leu Gln Pro

65 70 75 80

Glu Asp Phe Ala Ala Tyr Tyr Cys Gln Gln Gly Tyr Thr Thr Pro Leu

85 90 95

Thxr Phe Gly Gln CGly Thr Lys Leu Glu Leu Lys

100 105
<210> 57
<211> 111
<212> PRT

<213> Mus musculus

<220>

<221> DOMATN
«222>  (1y..(111)
<400> 57

Gln Ser Val Val Thr Gln Pro Pro Ser Thr Ala Ser Gly Gly Pro Gly

1 5 10 15
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G u Asp She Ala Ala Tyr Tyr Cys Gn Gn Ay Tyr Thr Thr Pro Leu 85 90 95
Thr Phe Ay Gn Ay Thr LysiflleseGhanteullytsn00T205 <210> 57 <211> 111
<212> PRT <213> Mus nuscul us <220> <221> DOVAIN <222> (1)..(111) <400> 57
Gn Ser Val vVal Thr Gn Pro Pro Ser Thr Ala Ser dy Gy Pro dy 1 5 10 15
Page 20 14F7 sequence listing.ST25 G n Ser Lou Thr Ile Ser Cys Thr Ay Thr
Ser Ser Asp Val Sly Ay 20 25 30 Tyr Asn His Val Ser Trp Tyr Gn Gn H's
Pro Ay Lys Ala Pro Lys 35 40 45 Leu Met Ile Tyr Asp Val Ser Lys Arg Pro
Ser G glVabeProeti $hAr 15655 B6: Pher Sery Ghyr Sesr Lysr SaspGry1AsnyThE yAl a
Ser Leu Thr Val Ser Ay 65 70 75 80 Leu dn Ala Qu Asp Gu Ala Val Tyr
Tyr Cys Ser Ser TyppgAla Ay 85 90 95 Sey Asn Asn Leu Val Phe Ay Ay Gy
Thr Lys Val Thr Val Leu 100 105 110 <210> 58 <211> 109 <212> PRT <213>
Mus nuscul us <220>

Tyr Asn His Val Ser Trp Tyr Gln Gln His Pro Gly Lys Ala Pro Lys

35 40 45

Leu Met Ile Tyr Asp Val Ser Lys Arg Pro Ser Gly Val Pro His Arg

50 55 60

Phe Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu Thr Val Ser Gly

65 70 75 80

Leu Gln Ala Glu Asp Glu Ala Val Tyr Tyr Cys Ser Ser Tyr Ala Gly

85 90 95

Ser Asn Asn Leu Val Phe Gly Gly Gly Thr Lys Val Thr Val Leu

100 105 110
<210> 58
<211> 1909
<212> PRT

<Z13> Mus musculus

<220>

<221> DOMAIN
<222> {1)y..{(109)
<400> 58

Ser Ser Glu Leu Thr Gln Asp Pro Ala Thr Val Ser Val Ala Leu Gly

1 5 10 15
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<221> DOVAI N <222> (1)..(109) <400> 58 Ser Ser GQu Leu Thr Gn Asp Pro Al a
Thr Val Ser Val Ala Leu @MF7]1s5q1ends lipagec23Ta14F7 sequence |isting. ST25
@n Thr Val Arg Ile Thr Cys A n Ay Asp Ser Leu Arg Ser Tyr Tyr 20 25 30
Ala Ser Trp Tyr G n An Lys Pro Ay Gn Ala Pro Val Leu Val Ile 35 40 45

Tyr Ay Lys Asn Asn Arg Pro Ser Ay Ile Pro Asp Arg Phe Ser Gy 50 55 60
Ser Ser Ser Gy Asn Thr Ala Ser Leu Thr Ile Thr Ay Ala Gdn Ala 65 70 75 80
Gu Asp Au Ala Asp Tyr Tyr Cys Asn Ser Arg Asp Ser Ser Ay Asn 85 90 95

Hi s VatlwvarhPhéa@ Hr@ y 1@ ¥HENC sy S5 lre: ITkhrAsfal Sdeuld@021955ePafer22yr

20 25 30

Ala Ser Trp Tyr Gin Gln Lys Pro Gly Gln Ala Pro Val Leu Val Ile

35 40 45

Tyr Gly Lys Asn Asn Arg Pro Ser Gly Ile Pro Asp Arg Phe Ser Gly

50 55 60

Ser Ser Ser Gly Asn Thr Ala Ser Leu Thr Ile Thr Gly Ala Gln Ala

65 70 75 80

Glu Asp Glu Ala Asp Tyr Tyr Cys Asn Ser Arg Asp Ser Ser Gly Asn

85 90 95

His Val val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu
100 105

Page 22



