1 Reconbi nant anti bodi es and fragnents which recognize N glycolil GvB
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 use in the cancer treatnent. The present
invention is related specifically with fhe peptide sequences which codified
a nonocl onal antibody or fragments deriVved which recognize antigens
containing the N-glycolil GWB ganglioside and no other rel ated gangli osi des
as 10 N-glycolil or Nacetyl, and nor sul phates glycolipids Background of

t he i nvent i Récombiant anEddiss ﬂﬁﬁfr@mr@ whizh[rBtdyhidel W iglE o GMH gasdlioside Si al i cC
acid and the % Esent in p % E\)'ct nenbranes of vertebrates (Stults
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nol ecul es has been reported in the literature as tunour associ ated anti gens
or tunoral ;.Kgglsn&glakarmri SH: Curr Opin I munol 3:646-653, 1991), then

It has been escrlbe the use of anti | i osi des anti bodies in the
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Yor k, 11018, N-88d@d| orlihevetyl, Bnd atr suphate€glycdipidResear ch 51: 124221246 2001) .
However reports fromthe literature show 25 that the anti-NGc anti bodi es

recogni ze some human tunors and tunoral cell lines (H gashi Het. al, Jpn
J. Cancer Heackgrogndgbthednaventiong Fukui Y et. al, Bi ochem Bi ophys Res Commun

160: 1149- 11m ah@ftSies 4ve gumgﬁmnplds dithen GMRaik DGR ake Bl inep hﬂ;eprleééhﬂn has
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the murine pp a]oTolVA t&e. rdSlo ny
according to ‘%I%%[gg@g]eagutrea?@ﬁ %ﬁ q?‘%}éogc%%sgé{ﬁu !H?m %@%453%%1901.
Thi s nonoc| G84) thentt iasdapendescrbed tge;yse sianjisanglivgidemantiedies iatteeldipgnosishe

| muni zat i ofhdQferBdubd 6f EAnES. BUQtBr’E‘ﬂNWAQm 804 Ry P8P 2R Tgcgtl Iy
conjugated with Io denSI;ﬁ/‘fﬂ Hgg‘g teins (VLDL) and in presence of Freund

adj uvant, <3idy s GRceh 6% E‘P@n‘f‘i"!i“q %'?J'ct%'wcewa@ah@? Bosi de
and recrgni ate dl-aatyhMAcpemd the N- glycoill {NGc) (Corfield AP et. al, Cell Biol Monogr 10:5-50,

1982). Generally the NGc is not expressed in human and chicken normmal tissues but it is
widely distributed in other vertebrates (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 Research 51:12421246, 2001). However reponrts from the literature show
25 that the antitNGc 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 et. 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 monoclonal 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 hydrophobically
conjugated with low density lipoproteins (VLDL) and in presence of Freund adjuvant, said
35 antibody binds preferentially to the NGeGM3 ganglioside and recognizes an antigen

expressed in human breast and melanoma tumors. (Carr A et. al, Hybridoma 19:3:241%



expressed in human breast and nel anoma tunors. (Carr A et. al, Hybridoma

19: 3241 2 247, 2000). This anti body showed a strong cytolitic activity on
cells bearing said sequence a property that could nmake it a therapeutic
tool. Moreover it is known that the neovascul arization induced by the tunors
constitute one of the main paraneters in the control of tunoral growh

This has direct research towards the 5_search for new therapeutic weapons
related with the inhibition of the anti%enic process. There are experinental
evi dences of the effect of the 14F7 anti body concerning this process. Said
evi dences have been found in matrix gel assay (Angiogenesis. Vol. 4, Pags.
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when inj ect gdedsg humans.  Numerous studies have shown that after the

adm nistration of a forei qn anti body the 25 inmmune response produced in the

patient can'BemedeldyREhasAISP Beengtrgd Ahie tskytel g DepRpnisEys; rRipied vatht teor
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response (KfazRsith esMoBhumﬁ’; 1re§th1ent~]%#ﬁd"u?a|rl G reg%gtn}enms'ﬁﬁétnﬁrééﬁé(méé F42- 92,
1994). Mateo at. ? (US Patent No { descri b rocedure for
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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
treatments with non related murine antibodies could be ineffective and even dangerous
due to the cross reactivity known as HAMA response (Khazaeli, M.B., et. al, Journal of
30  Immunctherapy 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



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 | ess i munogenic, 35 which increases its therapeutic useful ness.
Be this procedure one obtains, with a small 3 nunber of nutations, nodified
anti bodi es that show a reduction of the immunogenicity when conpared with
the chinmeric anti body. Fromthe above it is inferred the of obtaining
versions of the therapeutic antibodies $hat are |ess i mmunogeni ¢, obt ai ned
in a sinple econonmc way and that result adequate for 5 the nmanufacturing
of therapeutic fornulations for human use. It is also known that the use of
anti body frrﬂmﬂanbs ril@iioms @bdvidl Yantisfidd! thithsHollea rédiiolinost he amuBogehichl seases.
| ra Pastan th gFuro ean tent filed EP 0796334 Al) describes the
constructi o ?ﬁc ?@ﬁ@h § "ERGRP9Y r agment s using the variable regions
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results interesting formthe practical ‘and theoretical polnt of view due to
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bacterias t are obtai né I'solati’on a nmani p atlono t he
genes of tmb%trfﬁaamp@ts ot oefv pe eould tspilde geeab thetpavtisiise éﬁﬂ@ﬂg advantage

cl onati Ont%mahﬁéiﬁ.gccﬁ@ﬁ&av&asemég sucrcas sbeneabeneﬁat.onlm tHeAlWnStal tiséGe. 1407- 1416,
1998). The technol o of antib ment presentation in filamentous

phages of f & GENERCHRTEOT BpPBrTEn Pt %;m YARGESEIS RO Ry IAMenious PhegRs
ant i bodyo asrronewbnaaméﬁnowmrremdmuomg)f naflecOlRel with Gt dapasty ioNsgdatic astbgieesly W t h
the obj ect iaﬁheozmtfge Qr\{nlw I&gs Iretpsertcz)iufe]c ll'ﬂ yje&i@@?sngbﬁainiﬁg raepEdIy z?rlutibody 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 allowsto 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 presentation in filamentous 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,
Jo 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 (lba, 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. Immunoassay. 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, 303-316, 2002), that is the combination of



J_Imunol. 161, 5421-5429, 1998, Lamm nmaki, Uet. al, J. M. Biol. 291,
589- 602, 1999, Parham -Seren et. al, J. Immunol. Mthods. 259, 43-53, 2002)
or to nodulate its specificity (lba, Y. et. al, Prot. Engn., 11,

361-370, 1998, Myazaki, C. et. al, Prot. Engn. 12, 407-415, 1999, Darveau,
R P. et. al, J. din. Imunoassay. 15, 25-29, 1992). 35 The expression of
anti body fragnents in filanentous phages all ows the exchange of chains
(Lantto, J. et. al, Methods M. Biol. 178, 303-316, 2002), that is the
conbination of 4 different VLs, with the original antibody VH or vice versa
thus allowng to study the role that each one of the chains plays in the
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conpri ses HpeVaksdik!ifvehfdl Aiissab J;Irgéurf.eehm.%dpuéﬁ\%aemm ftﬁ.prwnh@ fiF7gi nal
but retaining its pro&ertles in rel aE_Il on to specificit finity and
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One of the objectives resent I nvention is t aracteri zation of
the anti bodgh 'Pr ’&g‘ﬁﬁmss ag Hall %IPSPSE@P%&"V@%%W?F%IOF il'amvet%cpneef@e 58 the
14F7 but r efagiBntst Serf@ Clrdrh cmby taFaf dntibddyy aadﬂd,se&c%mtﬁdrﬁmuﬂé OpRipbhes. 25

the tunor  AseiipEy fik o@RsbetBr sk el BlEe AN o1 e h Lt 0 e r R o b
used i ik hea Wit lamentsusophage hﬂmvarylamﬁulaagmet binding snwn@hdrmmmmmradl\samhage of
resul ting lGsge ArAny AR HkielitAhrdoits.
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 propenrties.
25 Both the modified antibody and the fragments obtained recognize specifically the tumor
cells that express the NGcGM3 antigen thus allowing them to be used in the diagnaosis or
therapy of said tumors and have the advantage of resulting less 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 fragments where said antibody or fragments may be bound to a radioactive isotope
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 NGeGM3 ganglioside using the pharmaceutical
35 compositions that comprise the modified 14F7 antibody or its fragments bound to a

radicactive isotope.



murine anti body fromwhich they were originated. New therapeutic
conpositions that conprise the nodified 14F7 antibody or its Fv single 30
chain fragnents where said anti body or fragnents may 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 radioi munodi agnosis or radio

i mrunot herapy of tunors expressing the NGcGVB gangl i osi de using the
pharmaceutical 35 conpositions that conprise the nodified 14F7 anti body or
its fragnents bound to a radioactive isotope. 5 Detailed description of the
invention. In the present invention is described the chineric antibody

derived fr t. ri.ne 14E7 . nonocl onal anti body produced by thehybridoma
with depos;ﬁgtﬁ'&wcwé@lﬂi PN 5 characterized by the follow ng
sequences dh thehprespnp event@mn iisdsedbaddye omme(CORbpdy derivhe fromabe ynugng 14F7ght

ESPRI ARG e et e acotr W RSP g i,

QUSNRWPLST  1ohafaeterizadehit thel frowig epaeenase of dheahirepyenables regiansatGRits) sdheby t he
fol | ow ng sREWeHeeRghPEndiide franmework regions (FRs) of the heavy and |ight
chai ns: HEA&% gﬂélﬁ FR1: QVQLQSGNELAKPGASMKMSCRASGYSFT 20 FR2:

VI KQRPDQGL AINCAI L TADRSSNTAFMYLNSL TSEDSAVYYCAR ~ FRA: WGQGTTVTVSS LI GHT
CHAIN 25 FRIDRDISVWIQSPATLSVTPGDSVSFSC FR2: WYQQRTHESPRLLI K FR3:
G PSRESCSCHRY: UoPATRVESHBRM(EC
10 CDR3: ESPALARGIYYYAMDY
LIGHT GHAIN

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: QVQLQQSGNELAKPGASMKMSCRASGYSFT
20 FR2: WLKQRPDQGLEWIG

FR3: KAILTADRSSNTAFMYLNSLTSEDSAVYYCAR

FR4: WGQGTTVTVSS

LIGHT CHAIN
25  FA1: DLVLTQSPATLSVTPGDSVSFSC
FR2: WYQQRTHESPRLLIK
FR3: GIPSRFSGSGSGTDFTLSIISVETEDFGMYFC
FR4: FGAGTKLELKRA
Moreover chimeric antibody is characterized by containing the constatn region of the IgQ
30  buman heavy chain and the constant region of the Ck human light chain.
In a preferable presentation, the present invention referes to a modified antibody derived
from the murine 14F7 monoclonal antibody 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: QporV



FR4: FGAGTKLELKRA Moreover chinmeric antibody is characterized by containing
the constatn region of the lgo 30 human heavy chain and the constant region
of the Ck human light chain. In a preferable presentation, the present
invention referes to a nodified anti body derived fromthe nurine 14F7
nonocl onal anti body produced by the hybridoma with deposit nunber ECACC
98101901, characteri zed because the fr regi ons of the heavy and |ight
chains contain any of the follow ng nutations: 35 HEAVY CHAIN. Position 5:
O par V 6 Position 90 N por A Position 11: L por V Position 12: A par V
Position 18: Mpar V 5 Position 19: K por R Position 20: Mpor V Position
38: K par Rroshlosbii oMpdA R par A Position 42: D par G 10 Position 48: |

por V LI X jtion 39: R por K Position 40: T por P Position
41: H poregxfguéggit%gﬁ%hz: E por O Position 58: | par V Preferably, said

nmodi fi ed arRdsiiodly2:i sAebraf acteri zed by contai ning the constant region of the
| gG human figauy 1&haupopd the constant region of the Ck human |ight chain
Anot her aspect of the present invention refers to the Fv single chain type
fragments Pootiges9ve§Peidm t he 14F7 antibody that conprise the sequence of
the vari ablmpsitiggp@n Mipotve heavy chain obtained fromthe hybridoma (deposit
ECACGC 9810%90%% E@d $hat conserves the recognition specificity of the 14F7
Preferably EM"EY ¥ BYRnts include Iight chain variable regions dewed from
non i muniPwdiond@e BporAiman, different fromthe light chain variable region

produced byPc;sFﬁGn 42: DporG

10  Position 48: |porV
LIGHT CHAIN:

Position 39: R por K
Position 40: T por P
Position 41: H por G

15 Position42: EporQ
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 obtained from the hybridoma (deposit ECACC 98101901) and that conserves
the recognition specificity of the 14F7
Preferably said Fv fragments include light chain variable regions dewed 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 andfor localization and identification of the malignant breast and melanoma
tumors their metastases and recurrences characterized by containing one of the
recombinant monoclonal 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 tumors.



25 referred hybridoma that allow its production by a bacteria host as
antibody fragments presented on filamentous phages or sol uble nolecul es.
The present invention is also related with the cell lines that express the
chimeric and humani zed anti bodi es and the bacteria clones that produce the
fragments derived from the 14F7. 30 Moreover the present invention is
related with the pharnaceutical conposifions forthe treatnent and/or
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B X L T e MR
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Transcri pt g 8ng af RNAT in éseRed Yk asmbidsof #RCAT 8Rgditibidel Risighed @dral
hybridizing in the poly A tait the RANA 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 MgSO, 5 p 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 respective expression
vectors (Coloma MJ et al, J Immunol Methods 152:89104, 1992). The VH 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-PAG4622, respectively.
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washed again in PBS Tween and are then incubated in gat anti hunman kappa
chai n ser urfi988h 0% dtcubated t"H”“gp%’PeoEZ?‘Ha?éea% atlesHilps g wa N InaPB37C
Later tie pivades andrate tashinchbated tif @ &ne 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 NGcGM3 and NacGM3 gangliosides. Briefly, the polyestirene plates
{Polysorp, Nunc) are coated with 50ub of a solution at 4 ng/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 Tris HCI-BSA 1% are added in a
30 concentration range between 2 ng/mL - 0.01 pg/mL in presence of the the bictinilated
murine 14F7 antibody 1 mg/mL, at 37°C during 2h. After the plates are washed with PBS
and the reaction is developed 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.
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anal yzed. F®naly8isJoOthe rédiittioh of tnhﬁulﬁ)&SﬁRROT data base available in
I nternet, through the BLAST Nucl Aci ds Res
25: aa803a02 e FOGTF of v mped BB Rfiety haietens 5t Fhimfimsgtiicihd The
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m ni mum of nufations in . speci fi In those segnents t‘%’at have a
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t he nmethod .t he sequences of '{ﬁp K% bI e regi 31“9(55119\/'_' ang@;/L (gf trhe nmuri ne
i munogl obdMMHNOFRUILAE SPERARF i ¢ stho 2R MAR '6G9V%nd t he
resi duer that differ between the murine and the human sequente are identified only in the
amphipatic regions 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
position of the human sequence.

25 The residues present in the FRs positions responsible of the canonic structure, those
present in the Vemier 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. Additional
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 appear 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
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20  DNA is synthesized and the sequences corresponding to the variable regions of the heavy
and light chains are separately amplified using two sets of olgonucleotides 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 bacterias
of the TG1 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
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appropriate enzynes and linked to the 1bhagenide pHG | m vect or (designed for
t he presental on of single chain antibodies on 25 the surface of filanmentous
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(D

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 foliowing examples all the restriction enzymes or modification used as well as the
reagents and matenals were obtained from commercial source unless otherwise specified.
Exampie 1. Obtaining the 14F7 Chimeric Monoclonal 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-Sal | for VK. The
switch oligonucleotides were the following:

For VH:
Oligonucieotide 1 (hybrid in the signal peptide):
5 ggg gatatc cacc atg gaa agg cac igg atc tit cic ttic ctg 3’

35 Olygonucleotide 2 thybrid in JH1):

5" ggg gctage tga gga gac ggt gac cgt ggt 3



vari ous selection cycles the recognition of the antibody fragnents presented
on phages fromcolonies is analyzed. Thus the additional clones producing
functional fragnents diluted in the initial library are identified. The
characterization of the antibody fragnents produced by the clones includes
the 20 analysis of the specificity by ELI SA against a panel of related
gangl i osi des, the study of the tunor recognition by immunohi stochem stry,
the evaluation of its capacity to be é?oduced as sol ubl e functional

anti body fragnments outside the context of their presentation in phages and
the conpl ete sequencing of their variable regions. Exanples: 25 In the
fol l ow ng egrng.es all the restriction enzynmes or nodification used as wel |

as the reagents an terial bt ai ned from comrerci al source unl ess
ot herwi se @M"P?‘%ﬁgeq@i’%r"éﬁas'gﬁf’ ﬂa%g the 14F7 Chimeric Mnocl onal
Anti body. Bregguygutdiesics atf gtiahe(diis)cand chy @iaapctiiggaatti &n by PCR of the VH

and VK nuri S s performed with the Vent Polymerase
enzyme usi n(g‘ onuﬁé#tﬁgh?lygﬁginqu_\]s cI eotides with restriction sites Eco RV-Nhe

| for VH, aﬁwda@cgjcgavﬂsamﬂcabetccwcmetccswtch ol i gonucl eoti des were the

fol I owi ng: rarp raadmsqfwmﬁé 80U ARd VKOG gstb@wm?erﬁaegmalon%%&@m 5' 999
gat atc cacc a&ga?aa a cacC t%g atc ttt ctc ttc ct gonucl eotide 2

(hybrid in RBY fopV g@@d ges & ddorgs ecciengd '@g@"c@f“’%‘f" sxpressiongr  \K:
Q ygonucl eafetidrs, PAGHS0Ardnd PAGAEDE fod B ahd PRPédpdevelySThegaGedab atCustadsr at g

t(at) t(tg ca cct cag (at)t(ac) ctt actt 3 oclotJdeZ

91 (1) o1 U b BdG S PRI F Pl Y205 doePero IRAUSL SRS 1
pr oductHE) ofMarhisnRORSAp Calfbinan SWK Ther eectbir FA¢460H Wag thet lmbhmarelgtn | aonbtant ]
enzynesEco 0 n their
res);;ectlve g@r E‘E@F%dnaﬁd\?g'gﬂ% g’AEi'@B%( @gt?ﬂg\&géazyééon%g H&‘nﬁgeﬁi J
respecti veI'V‘MUWeM@h%@ciﬁ?rsé}@ﬁ@Qﬁ?édo'ﬂfi?rthetﬂ'é agst pKetesionn obthe ifiinbayeobul i ns
in manmal i %eﬁ%bh&d a:nﬂhe EvioudaRaiond thY comRfdtiensl Y4PH-PAMBO4 el Aardak i f or ni a,

USA). The vec or :?4 has t he human I gGl constant region included and
the PAG462F AGHCRR RGO Ast ant kappa region (Coloma J et. al, J | nmmunol
Met hodsi15152rwadeOrigepdfdin) clofdscwerk teqidricad tdy Yé diggixipnseaikie Uﬂmol:lél{BEndjm%

et al, DNA sequencing with chain-terminating inhibitors. PNAS USA 1979,74:54635470)
using the T7 DNA Polymerase sequencing kit (Amershan-Pharmacia) according to the
protocol described by the manufacturer. The VH and VK sequences have a high relation
with the IIB and V subgroups, espectively, (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 pg of 14F7VIKk
PAG4622 linealized with the enzyme Pvu |. The DNAs were precipitated with ethanol,
mixed and dissolved in 50 uL of PBS. Approximately 10 cells grown until semi confluence
25  were collected by centrifugation and resuspended in 0.5 mL of PBS together wit the DNA
in the electroporation tray. After 10 minutes in ice the cells were submitted 1o 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 (DMEM¥12) selected media with 10% FCS and 10 mM of L-
hystidinol. The transfected clones are visualized 10 days after 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 (Phosphate 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



been cloned in the previous vectors, the constructions 14F7VH PAH4604 and
14F7VK PAGX4622 are fornmed. 15 Twel ve i ndependent cl ones were sequenced by
t he di deoxi nucl eoti de nmethod (Sanger F et al, DNA sequencing with
chain-term nating inhibitors. PNAS USA 1979; 74: 54635470) using the T7 DNA
Pol ymer ase sequenci ng kit (Amershan-Pharnmacia) according to the protocol
descri bed by the manufacturer. The VH Sd VK sequences have a high relation
with the 1113 and V subgroups, respectively, (Figures 1 A and B) according
to the Kabat 20 classification (Kabat E, Sequences of proteins of
i nmunol ogi cal interest, Fifth Edition, National Institute of Heafth, 1991).
[IIASA%S/E' I ;Avé%ggizdalls@@h&fmﬁr gére&gr/]m&h A Q7 @ierkﬁﬁ%ieis RAHAESHedaIN dhd QaRg Of g
i neal i with. the paer e relpltate
with et hand‘l“”}""efn?'%';lﬁ"‘ébr? dY“&BN@H’ﬂ“ﬂS@éE‘?EV’%f SE*BS"‘“ a@%@i&m% s Pt cel | s
grown unt i |subsirate: oderiilendianoee. 28tents rinoieh hectbedrption is ertsurédigiat®k am. and
resuspended in 0.5 nmL of PBS together wh the DNA in the el ectroporation

tray. After 10 mnutes in ice the cells were submtted to a pulse of 200 V
and 960 5F d@mpiec dbBeactivity of dbe {14F7Q antibady @samﬁihé‘ec@%"%@né NAGGM3 ed in 96

wells pl atae,ﬁbb‘ﬁegjl becco Modified (DMEM F12) selected nedia with 10% FCS

and 10 nM qf hysti di nol . The transfeé ted clones are visualized 10 days
after addi ﬁrdi'etr??é’"%I"émel 8R7 shigese arftyoey, bhgs ARETURPIRY & FRmRsHive ELISA.
i rMmunogl obWidune £ shakad 1ae Bpeviidinbyt thi biBdefits14F7 dofrpack ot the super idzamthe. For

h h I
LI R PORYGHRAT STEAALES LERALAE, A9 RRNRL haf e SRR RIGMIRE %,
al | ni gt _mglwe@p BritteAlps shomsat sineilat bengentatired 5@i% mhiPBSA ﬁ%emeC(Oth@ptbfat e
buffer sal 'tﬁ'@anﬁ@EHBL% murﬂmeﬁx{etmﬁg&‘ﬂl’@ﬁ AIE"‘\'Nﬁueﬁ)o mﬁa‘ilﬁ’noFeQ& LvB%Gse’NéQer nat ant

sanpl es dilute BSTween- F are added and I ncubaf ed during one hour

at 370C. TH¥ep| copting H}eep%h‘é'ﬂ‘ H‘g’af"ﬁc‘i’tﬂatpﬂaga”qr\ﬂ/e‘éfnthan@lMarféf eien dribeibat ed in

goat anti mﬁﬂm.ekapﬁamﬁhalog Mty wdB ued psl hatiedlevaint Ab. 13 per oxi dase (Jackson),
for one ho e washed in the sane nmanner and

h | al-
i ncubat ed H‘p}f ?{%paa\?lg9§ﬁ'gt§ﬂﬁgﬁr§?°hﬁ?qf@p e RUPANITEAREOD 2 that contains the

subst r atSe: Thef1asRY Venahdaviik mmueAf:esewerQ Fompared edthtthe harbao spiueocesi datarbaeur ed at

492 nm 5 %’Fﬁ-!ggtg@ &s}’hlﬂﬁaﬁ&g érf}cﬁ L{%”% e Wl ?dr’ﬁ?é%ﬁgﬁd?%b% and

NACGVB anti |V|rt 7 chinmeric anti ) was
det er ni ned Tegions (E@ﬁﬁeﬁﬂdtﬁ)védqé@ﬂgh( '" beth gariEengess g R PhiRaticssaiens ?’o‘?of%ﬂ“@if t he

chineric l4Fdpie 8 Gettrhifed. N €atBtithe MRutditbhd nk8ddd8 cohRAABE murifd vAfand
pol Voot o] e Bhabes bl HRAP s, R3St WAL i 3 e
r ecogniZ orhuoianization 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, respectively. 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 olygonucleotides used are shown below:
Olygonucleotides for the mutations 5, 9, 11 and 12, of the heavy chain:
30 Olygonucleotide 1:  5' gic cag ctt gtg cag tct ggg gct gaa gtg gta aaa cct 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 ctg cac aag cig gac 3'
Olygonucleotide 4: 5’ ggg gatatc cacc atg gaa agg cac tgg atc it cic ttc 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, M forV, R, V, respectively.



the antigen by the nurine biotinilated 14F7 Ab. Wile no i munoreactivity
was observed when coating the plates with the N-acetylated variant of the
GWB for either of the antibodies. The nurine C5 Mab was used as the
irrelevant Ab. Exanple 3. Obtaining different versions of the humani zed
anti body. 15 The 14F7 VH and VK sequences were conpared with the human
sequences data base obtaining the nost, honol ogous human sequence of the
14F7 anti body for the VH and VK regloﬂé (Fig 1A and B). Additionally in
bot h sequences the anphipatic regions or potential T epitopes were

determ ned. Later the nutations needed to convert the nmurine VH and VK
sequences ipdiéw RArdTeRovwe HeehigpBuiedtides at ardbnast foel 3 awi rg deb@ibbditer sad hod of

fhat can baMBBr oIS AR AL SSECSTOERS "Or P BT SR SRR FOIE TR the

pg5| tions wly@)nudjeotndﬂqrtnﬂputamnz()ﬁ End40, of te heamchBl wer e 1Jnt_roduc§d],c V\/n\e/re

t he amno @5@ were substituted for V,

AV, V, a@}—‘z&ﬁ\/‘qeﬁme aﬁgﬁc\/%a% béc?tgmc?/ gse mut ati ons were 25

perforrre‘ij @'YW?’P@H&%Q&E@MC@WQMW‘TBQM%t al, Nucleic Acids

Research Igp g'iﬂﬂéle&ﬂiéoa g-g&QbsaQ%d@gcgmc @ ggerucheot i des 1 and 2, and the 3
an

and 4, in the first results were overlapped |n another PGR
using oly t%g%nug)g?}ﬁ’ac‘} edt PYfgataic cancplgigaapgg cag S Stodic G &
ol ygonucl eqlmed& dmedweafranabwmatbet any. setlianged and m‘fedjermtémhs Rh&, Bweal i ons 5,

9, 11 and 12 eaI quh% ggsniémg '33' 300 4éjlnytgg W%sqﬁ)ét cgﬁlle them s%és |t|.§l)m Gt gtg

cag tct gggd" g 4> d5a e ygonucleotid g gctagc
t ga ggal(gacarggma@@&:Kd‘gtD wgpe@vely.q ygonucl eotide 3: 5 ccc agg ttt tac cac

ttC agc ccoghgi 4rd InGat tRAQIyGocRBfded 1 agdyﬂoﬂbcbeéﬂd 9 géscribed ¥H9MGY at C
cacc atg gaa agg cac tgg atc ttt ctc (e ctg 3' Once the previous mutations

are sequencBefaigng: V@rq"f’ apging pf e PLER Prqdycts H"és pgrformed aﬁaeszobedst@f%s. Mbns wer e

i ntroduced onggdnhaemfothﬁtmmamm;saﬂm Bed2 smbé;heatvylt:hm the am no acids M
K, Mfor V, re sho hg ol ygonucl eotides 1

spective Bel ow
and 2, and 9'5%0"5’6'3?@ H % ‘P%’B%agﬂ%arg gscﬁl ggﬁﬁ’?%l? §t%° The overl appi ng of
t he PCRE prQggrriuseatsls 2pd§’ggggta@bcaga gwegaclglgtaghctagfggtes A ygonucl eoti de for

the nutati O@z%&lgcle&%e%ndj &4 Q:fc c&d?;c Qﬁ%\@é tPaeot |%g0§90| eotide 1: 5 ggg

gcc tca gtg tcc onuc gg gctagc tga
gga gac ggt0 'g@wugg?"dggt 58999 ?‘56?&9@‘%@%5} 9 o3¢ lag a‘%’@t““g‘é%t@g*a cac cct cac
tga ggc ccCCrimally Ago0sntane 8Y isdquetice the BAE BRkiting, & akRathlin qRBI6YA8CGHE t gg atc
ttt cte He ir%(%ug;d in the DNAs bearing them substituting the amino acid | 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 gt ggatac att 3’
Olygonucleotide 2: 5" ggg gctagce tga gga gac ggt gac cgt ggt 37
25  QOiygonucieotide 3: 5’ aat gta tcc aac cca ttc cag 3’
Oiygonucleotide 4. 5" ggg gatatc cacc atg gaa agg cactgg atc ttt ctc ttc cig 3’
All these mutations were verified by sequence. The genetic construction obtained was
denominated 14F7hTVH.
In the case of the heavy chain there are different aminc acids between the VH14F7 and
30 the most similar human one that were not performed because these substitutions involved
amino acids of the Vemier zone or are key positions in the antigen recognition.
For the light chain mutations in positions 39, 40, 41, 42 and 5B were performed,
substituting R, T, H, E, |, for K, P, G, Q, and V respectively. The mutations were
introduced in the same way as in the heaw chain. Below the olygonucieotide sequences
35 used are described.

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



Li kew se once the previous nutations are sequenced and verified, mutations
R, A Gwere introduced in the positions 38, 40 and 42 in the DNAs that
carried them substituting the 10 amno acids K, R D, respectively. Bel ow
are shown the ol ygonucleotides 1 and 2, and 3 and 4, described for these
mut at i ons- The overl appi ng of the PCRs products was perfornmed as descri bed
before. dygonucleotides for the nutations 38, 40 and 42 of the heavy
chain: dygonucleotide 1: 5 cac tgg ttl® aga cag gca cct ggc cag ggt ctg 3'
15 dygonucl eotide 2: 5 ggg gctagc tga gga gac ggt gac cgt ggt 3

A ygonucleotide 3: 5 cag acc ctg gcc agg tgc ctg tct taa cca gtg 3

d ygonucl eOb!yG&uéleotﬁie 1998 @%a%tcﬁa‘é%&aagtggcegﬂ@tﬁgg gac tgg atc ttt ctc ttce
ctg 3" Finall'y after verifyin sequence the prior nutations, a nutation

in position ll(8°’\}\§ﬁ'§°"qer?t r%d%ﬂ? Qaﬁ“?ﬁ BRREICH B RS £helm substituting t he

amno acid d)|y§@fuc|vgn£@1 o8V it Rg208'MY ace gl g ﬂ@yg.oa'ucl eotides 1 and 2, and 3
and 4, used cts was

o o cQbireiEd par S0t st are oRBY RSl Setiead T BEr GhSdee e

heavy chai n¥ O ygonucleotide 1: 5 <ctg gaa tgg gtt gga tac att 3
Qygonucl e Aﬁe‘i’evegnyr@ byg%gqlgeqltcggtﬁet&@v&gamg%ﬁor%gta M t@ﬁn g)%m%'eouge 4 5

A ygonucl eoti d ta tcc aac cca ttc cag
ggg gatatc @ﬁ@@c%ii@‘@QaBNé@ earing theggs@g@uﬁrmtthq;@r@mp{@c@tl @Jf?/ Beilqw angesbewn

mut ati ons V\ﬁe%lgyawcfebﬁdizshya&eg%e@anﬂmsg@m]elwsqmﬁaw TMCbIeRBpRY & thed was
denoni nated_14F7hTVH. In the case of the heavy chain there are different

ami no aci dsP9Bt peeyrts wes rRaderped agfigscribgd peferenpst similar human one that were

not peri@rneb}g&ﬁelaumestdﬂ&mmusmbsbimelﬁdmaa.ri nvol ved amino acids of the
Verni er zon Wol.8 quﬁ{g | on | I’(l:tt hae aptigen recognition. For the |ight
chai n nut at 891%" ith® 916° %1%9942 and 58 were perforned,
substituti n@lyﬁgnu?ﬂeotlde 2E5 agc g‘lcgacma cft ttc@gc B¢ agnitlg YicreesPect i vel y. The

mut ati ons wgg, nui:l@&tfd@%”%e&tggabéﬁ %H@a#é/at%s in the heavy chain. Below the
se

ol ygonucl eot I de uences used are described. A ygonucl eotides for the
nut at i ons 39lygonycleotide 455 9o gaigic qapeatgjolal tickialca ccbeay @hi@MIET 8gr filé 1: 5
t at caalsaaoa@ah@mataﬁmw@sa@rbﬁﬁecncaasa@gﬁ&ibys@qymeucleotlde 2: 5' agc gtcgac

ace 109 111 TGS R s el T By Gatatc cace atg ot(at)
t(tc)c (ta)Te Gandt XY Huatapized cogians twege) alondd in the vectorsPAG4622 and PAH4604,
forming the constructions 14F7hTVH-PAH4604 and 14F7hTVKPAG4622, respectively.
NSO cells were electroporated with 10 pg of each vector that carried the humanized
20  variable regions 14F7hTVHPAH4604 and 14F7hTVK-PAG4622, 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 subcutaneous implantation of the tumor line (B16) with matrix gel in the middie
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,
to be administered by subcutaneous injection in the abdominal region of the animals.
Fifteen days after inoculation the animals were sacrificed and gel pearls were extracted
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.



5 3" After verifying by sequence the previous nutations a nutation in
position 58 was introduced in the DNAs bearing them substituting the am no
acid |l for V. Below are shown the olygonucleotides 1 and 2, and 3 and 4,
used in this mutation. The overl apping of the PCRs products was perforned
as described before. 10 A ygonucl eotides for nutation 58 of the Iight chain:
A ygonucl eotide 1. 5 att tct ggg gtc ccc tcc agg 3' dygonucl eotide 2: 5
agc gtcgac tta cgt ttc agc tcc agc ttglétc cc 3 dygonucleotide 3: 5" cct
gga ggg gac ccc aga aat 3' A ygonucleotide 4. 5 ggg gatatc cacc atg gt(at)
t(tc)c (ta)ca cct cag (at)t(ac) ctt gga ctt 3" 15 Once the nutation was

perfornmed ity Migmglieh tHel rRevdy 1S 8 (isipathol RBA dn8gss tsl fogr ﬁ%’&%ﬂtr{é gj‘eﬁ%i%ﬁ&ﬁétpt' on
was denom n(ft ed %4'F7hTVK vThee VK and Sﬁghungni?ze ﬁé 9 ons Were cI olned in the

vect or s PAGANBYhelamtosk/aesiy and with immgnasiaining, Witk laﬂca(”f' 98ial504 and
14F7hTVKPAGASRE). anwcpecA aN€Bya ded\&@eﬂr&iﬂemmem&llmt\[eew natoB@brwduh thked pg of

h hat &d b 14F7 AHAG04
nd 1AETh e Bterid O e Ea RBh REE . Ry EnPorkd B R R B The

el ect r opor alntreae@amtnabs and detection of the clones that express the 14F7hT

hurmani zed @fdgﬁ:ﬁg!ﬁ é@t&{ﬁﬂﬁm bfﬁ’v{tﬁ;og! @gmgﬁﬁgﬁ 6|pﬁl‘3mfeﬂfoug\rktﬂﬁ§ fi&h! €

anti body. fect o e tunor ecrease in
the in vivol4FZhybidemgenesi s nodel The mel anona B16 tumor cell line mixed

with matri ?(T}ﬁerhes%ﬁn mm%seigbnﬁtea WitH atiPlire Wabtatiod $FREgeHt (BoHBhger Manhikid] VO
npl antation of the tunor line (B16) with

angi ogenesi ou
matrix gel Yg {5‘? éﬁﬁt ?‘V'?rl’i’é?mﬂf cells Ang| Benarplementary (INA iWauct i on
of the lwnm’y&iheﬁf!gi @gemsismmmm RBECRamageailr (Solatademie, LISAE tThe

mel anoma Bl\panghqe Ire V\ot'?lr % me g“c’}f ar%cp I éﬁt ?harﬂs (%nvégall m)%egt%lbn@o a% ﬁéreuaﬂmga / L. of

heparin, alone, In co nat i‘on"w
ant i bodi es, by zﬁ)cmtesazﬂwlwhsraeer elnialrbyeaslmﬂdutﬂwn@lhwng egnditionsy $0isecande atB4foni nal

region of they ﬁiﬂbf@aét%s" cFh InlifRE afirc. aﬂ‘oP fis hlﬂfﬂ@%b%ﬂl@&rﬁﬂﬁa’r@ﬁ% B Rit YT €
sacrificed and gel pearls were extracted al ong wt he residues of derms

and epi der n‘?%‘enﬁiﬂei‘ Hlé’g%’?%@o'éﬂest"f?ée pepfoldesigned fa W@Hd‘é'ﬂg IR oD YREEY Pl .
Fi gure B shhies vatbletrbgor), aichfard Siowh iMbe fomewhg @dbid: he tunors of the mce
Lo o Sokbibedi SERE SR, LA TG e Rl e e o
brackets in the sequence of the olygonucleotides. The sequences of the restriction sites
are underlined.
5 VH Apa LI
20 5'... tic tat tct cac agt gea cag (gc)ag gt{gt) cag ct{gt) ac(ag) cag tc(at) gga 3’
5'... ttc tat tct cac agt gea cag ge(ag) gt{ct) ca(ag) ctg cag cag ctict) ggg gc 3’
5'... ttc 1at tct cac agt gca cag ga(ag) gtg aag ct(gt) (gc)t{ge) gag tet gglag) gga 3
3 VH Sfi |
5'... ga acc agt act cca gge clg aqg gge cge aga gac agt gac cag agt ccc 3
25 5'... gaacc agt act cca gge clg agg ggc cga gga gac ggt gac tga ggt tcc 3
5'... ga acc agt act cca ggc clg agg gqgc cga gga gac (gt)gt ga(ge) (ca) gt gga (ge)ee...3
5 V| Sall
5'...gta ctc cag icg acg aca tig tg(ca) tg(at) t(ac)c agt ctc c... 3’

5'... gta ctc cag tcg acg ata tcc aga tga c(ac)c a{ga)a ct{ac) c... 3’
30 5. gta cic cag tcg ac(cg) aaa ttg t{tg)c tca ccc agt cic ¢... 3’

3" V| Not |

5'...aag gaa aaa agc ggc cqc ttt (te)a(ty) (tc)tc cag ctt ggt... 3

5'...aag gaa aaa agc qgc cqc tit (tg)a(lg) cic caa ctt gt(gt)... 3’
The variable regions of the amplified heavy chains were purified and sequentially digested

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



Wi th hetantoxilin/eosin and with i Mmunostaining with an anti PECAM Mab
(endothelial marker). Figure 4, A and B, a decrease in the nunber of bl ood
vessel s is observed in the tissue sections of the animals treated with
14F7, when conpared to the tunor sections of 5 untreated animals. Exanple
5: Construction of antibody fragnent |ibraries on filanmentous phages from
14F7 hybridoma. The nessenger RNA was isolated with Tri Pure Isol ation
Reagent (Boehringer Mannhei m Germany)”from 5.0 x 106 14F7 hybridoma cells
and the conpl enentary DNA was 10 synthesized with Pro-STAR First Strand
RT- PCR reagent kit (Stratagene, USA). The variable regions of the heavy and

l'i ght chai r[ﬁiﬁﬁ'r_%rﬂ).\/ﬂﬂh frked POttty Eéﬂyﬁé GERERUNRNE badBNdsir 8 TOY 0B co Sfs Of
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ﬁf ba Iéi t Ofsenﬂﬂ%ﬁ?@f dletd aia}fg;o\vunia?leabgid&%me(e fmmerﬂ.e(ﬁsssirgamimfao\i\nmh a
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(tc)tc cag'esPeclygly. .. 3' 5 ... aag gaa aaa aqc qgc cgc ttt (tg)a(tg) ctc caa
ctt gt (13t) .Example 8:Neolufidgri abtionéspiodising fantibaiyargymédnts dgdinst\ilie Glylycoll Wer e
purified arl.%LA equentially digested 35 with the restriction enzynes Sfi |
and Apall . di gestion products were purified and

Phages carrying the antibody fragments from 92 clones taken at random of each library

were produced, in microtitulation plate wells according to procedures described before
(Marks, J. D. et. al, J. Mol. Biol. 222,581-697. 1991). lts specificity was evaluated in an
20  ELISA on polyvinyl chloride plates (Costar, USA) coated with N-glycolil GM3 and Nacetyl
GM3 at 1pg/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-glycolil 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 (Inmuno 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 to those described. After four
selection cycles 92 colonies of bacteria infected with the phages resulting from each
library were taken 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.



| i nked with the DNA of the phagom di um vector pHG 1 m (Heber Biotec S A,
Cuba) 17 (Figure 5). Wth the resulting genetic constructions bacterias of
the TGL of Ecoli strain were transformed by el ectropo ration. The group of
transforned bacteria confornmed a sem -library of heavy chains variable
regions derived fromthe 14F7 hybridoma with a noderate size of 2.3 x 10
menbers. The plasm d DNA of the semmnmihrary was purified 5 and was
sequentially digested with Not | and sdf | enzymes. This DNA was |inked
separetly with four collections of light chain variable regions previously
digested with the same enzynmes. Bacterias of the TGL strain were
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ELI SA ol pakaakivitnwithghe Bracelgl @Mat es (Costar, USA) coated with N-glycolil GWB
and Nacetyl GWB at 1 pg/m. The bound phages were detected with an antiM 3
nonocl onal _anti_bod njugated with peroxidase (Amersham Sweden). In_ .
addition to the chditi@veri zat i orfresuen¢yrrdiposiingaeiones ohreguesicy krbsiive elamasdiour t he
sel ection of the phages. with capacidiyct@ErebhiRgli Ng to th%ellélc‘g}ny:ggggl GvB
froma m xture_of phages produced by a group of bacterias that 25 _conform
each i br ar yMitbrarg hyiiidema 14F6r t hi s, pﬁ’ﬁﬁes were produced uf®g the
auxiliary ph&g@ah@&oﬂﬁ@ﬂt kapptey wer e3pup (Fam@e)by preci pit add/gnseisbah)

pol yet hyl engl i col_acc dlng to the procedure referred and they were put in
contact with the"N'ﬁ? 85I avB bound to a plastic surface (Innmuno tubes,
Nunc, Denmar kﬁxchﬁhgeefulbwame washe@/9@xedan%i vel y and t he8/9pliEtease) el uted in
presence of triegfylapifg 100 mol /1. The elutate was neutralized and 30
used to infect bacterlas of the TGL of Ecoli strain. Fromthe gﬂou

i nf ect ed bact®tchanrge ghligiylambear ryi ng 1482 4d3b%body were pr od3 844 pur| fied

again that were wemdnasaist arting material for a new selection round in
identical caonditions.to those described  After_four
One clone with cross reactivity with the N-acetyl GM3.

15
Example 7. Characterization of the antibody fragments derived from the 14F7 that
recognize the N-glycolil GM3
The variable regions of 11 antibody fragments were completely sequenced with an
automatic sequencer ALF Express Il (Phamacia, Sweden), using olygonucleotides 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 region of all the heavy chains carresponds to the one reported
for the 14F7, changes were only presented in the framework 1 and framework 4 regions,
presumabile 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 grouped in 5 groups of different sequences, two of



sel ection cycles 92 colonies of bacteria infected with the phages resuffing
fromeach |ibrary were taken at random and the recognition of the Nglycolil
GVB was perforned in a 35 simlar formas described for the eval uation of
the clones taken at randomfromthe libraries. 18 Fromthe direct analysis
of the clones of the libraries producing clones were isolated from phages
carrying the antibody fragments that ogni ze the N-glycolil GwB, that were
found in a variable frequency in the tﬂg’ee chai n exchange libraries. No
positive clone was found in the mni-library fornmed exclusively by variable
regions derived fromthe 14F7 5 hybridoma. After the selection cycles
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The differences between the variable regions of the light chains of the clones and the
10  ones reported originally for the 14F7 antibody are localized along alf the sequence

including the three complementary determinant regions and are shown below (Figure 6).
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presunmabl e i ntroduced by the use of degenerated ol ygonucl eotides 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 |ight chai ns of
the 11 clones were all different fromthe one of the 14F7 and were grouped
in 5 groups of different sequences, two of 19 nurine origin and one of hunan
origin (kappa isotype) and two ot her of humanorigin but of |anbda isotype.
One clone representative of each sequerfCe group was taken for its latter
characterization. The follow ng table shows the differences between the

vari able regions of the light chains 5 of the selected clones with respect
to ther origiznal identity, their origin and isotype and the the

cl assificaty i ubg cprding. to the Kabat classification. VL
Originl sot y‘g?cﬁeg’t atg g\noglﬁ\?ﬁﬁlgFgéug(gr oup AcM 14F7Muri nekappa-V ScFv
2AmMur i nekappalf9. 4&% | b SaFw3knmVur i.nekappa59- 81%/ ScFv 7BhkHumankappa60. 74%
ScFv 7Ahl Humanl.anb#aB5G46% ScRv. 8Bhl Mumanl anbda37. 04% |1 The differences

bet ween t he vari abHePr@df dns &f- tMe 1M ght chains of the clones and the 10
ones reported origKknBl @ r ¥he M4F? antibody are | ocalized along all the
sequence including the three conpl enentary determ nant regions and are shown
bel ow (FiguéRR®). 15 Fri i4F7 Mab DLVL T @SPATLSVTPGDSVSF
2AmscFv . ¥y A 9MgFs.1.s. . S. A. SL. 3FmscFv . 1 OM . T. S S. 7Bhk

scFkv . 1 OM. . N LSS 7Ahl scFv 0 SV V.. PS A 8B hl sckv SSEL . . D
V . CDR1 R-ARSLAHS SNNLH SVSS SYSYMD. . . Y. N
Sli.NNLO.
DVv. KRP.
GKNNRP.
5 Fr3
GI PSRFSGSGSGTDFTLSI|I | AVETEDFGMYTFC
.Yy, A. . . ... . ... .. N.HP. . E..AAT. Y.
V. . . . ... . YS. T. SNL. Q. I AT . . .
v. ... . . R. . . . - .. T. SSLQP. . AA . Y .
v H . K. NTAS. TVSGLGA. EAV . Y.
D . S NTAS. T. TGAQA. EAD. Y.
CDR 3
QQSNRWP LTF
. H. RDYV .o
. . G. TL P . .
. GYTT ..
SSYAGSNN V.
NSRDSSGNHVY
10
Fra

<<’
-

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, a 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.
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The production of the soluble antibody fragments (outside thecontext of the phages} by
the clones was induced in presence of isopropil-thiogalactopiranoside at 1mmol/l. The
supematant were collected and the periplasmatic fractions were obtained according to the
established procedures (de Haard, H. JBiol. Chem. 274, 1821818230, 1999).
Recognition activity of the N-glycolil GM3 was detected both in the culture supematants
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 antibedy fragments) at 10 pg/ml and
an anti mice immunoglobulins conjugate (Sigma, USA). The antibody fragments were
purified from the periplasmatic fractions in a singie affinity chromatography to metallic ions
using the matrix HIS-Select HC Nicke! Affinity Gel (Sigma, USA)} according to the
manufacturer's instructions. Figure 8 shows the activty determined by ELISA of the
purified soluble fragments.

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 humanization of the variable regions with the mutations
performed is also shown.

Figure 2: Recognition of the 14F7Q antibody measured by compettive ELISA.

Axis X: Expresses the antibodies concentrations.

Axis Y: Absorbance measured at 492 nm

The ior C5 monoclonal antibody was used as negative control.

Figure 3: Effect of the 14F7 monoclonal antibody on the growth of murine tumors
(melanoma B16 wmor cell line).

Figure 4: A) Immunohistochemical study of the effect of the 14F7 monoclonal antibody on
the formation of blood vessels. The arrows indicate the immunostained vessels.

B) Inhibition of angiogenesis induced by the14F7 monoclonal antibody.

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
inhibition of the binding of the 14F7 Ab 1o the ganglioside by the exposed fragments in the
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specificity of the binding confirmed by ELISA according to the nethod
described by wusing as coating in addition to the 4glycolil GWB and the
N-acetyl GvB, a panel of related ganglj.osides that included various

| 4acetyl at ed gangl i osi des and one h@lyéglilated gangl i oside. Figure 7 shows
the recognition of the different antigens by the 5 clones producing
characterized anti body fragnents. Only the binding to the target antigen N
20 gl ycol i | pHayBs Wa8bgeple@C TR platth &b oo WiBIN-gifcall GMBeangiothy ihagasvereody
fragnents (oq@FEQe. heqon@ Xt o the(ﬁpqﬁegg QX 4ﬁ e clones was induced in
presence of"f'&8 3@%WU Re §3ﬁ3% R SseTEEoNs ot 4 /1. The supernatant
wer e col | ecEigaredin (Rechgnitperdf fhiedbgiwtolilGM3 ycthe evisblepurdied ragmeresl according to
the established procedures (de Haard, H J.Biol. Chem 274, 1821818230,
1999). 5 Recognition activity of the N-glycolil GvB 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
follow ng nodification. The bound anti body fragnments were detected using
the 1 E10 nonocl onal antibody (directed agai nst thec- nyc peptide fused in
the genetic construction to the antibody fragnents) at 10 g/m and 10 an
anti mce i munogl obulins conjugate (Sigma, USA). The anti body fragnents
were pysified fromthe periplasmatic fractions in a single affinity
chromat ography to netallic ions wusing the matrix H S-Sel ect HC N ckel
Affinity Gel (Sigma, USA) according to the manufacturer's instructions.
Figure 8 shows the activity determ ned by ELI SA of the



purified soluble fragnents. 15 Brief description of the Figures. Figure 1:
Shows the am no acidic sequence of the variable regions VH (a) and VK (b) of
the 14F7 Mab, and the respective nost honol ogous human sequence. The CDRsare
underlined and the anphypatic regions and potential T epitopes are shadowed.
The sequence resulting of the humani zation of the variable regions with the
mut ati ons 20 perfornmed is al so shown. ﬂ? gure 2: Recognition of the 14F70
anti body nmeasured by conpettive ELI SA. ““Axis X. Expresses the antibodies
concentrations. Axis Y: Absorbance nmeasured at 492 nm The for C5 nonocl onal
anti body was used as negative control. 25 Figure 3: Effect of the 14F7
nmonocl onal anti body on the growth of cukiMse tunors (nelanoma B16 tunor cell
line). Figure 4. A) |Imunohi stochem cal study of the effect of the 14F7
nonocl onal anti body on the formation of blood vessels. The arrows indicate
t he i mmunost. ai\ne@mb@@sbdlrsibmﬁ)delrinm forn ittenmerineakigft oy enrekingl antibedyguiodwged he 14F7

monocl onal donﬁ‘?bgtthhg'déﬁosﬁ Edﬂ(ﬁgaﬁr&éﬁ tcﬁé‘ra&é'ﬁ N@Qéa%&raceg' ogure 6:

Protei n seguence o ons of nonoc na ant | and the
sel ect ed® thhguhn@qréar&%rﬁgmsd&%@ﬁl%fth%%énch'tgﬁt airs chewe PRIPI ogy with the
sequence of HEayecMaINf the 14F7. Figure 7: Recognition specificity by the
phages carréﬂ%g W[ antibody fragments. The 35 inhibition of the binding of
the 14F7 Ab 1 angl i oside by the exposed fragnments in the 22 phages is
observed. TOBRRIVADRATANTESNOMFE® with N-glycolil GVB and the phages were

i ncubat ed ws E Véhgﬁzi,\_l_ﬂp%r, and varias concentrations of 14F7. Figure S.
Recognition 0 glycolil " GvB by the soluble purified fragments. 5 10 23
CLAI M5 10. WGHEICIHMNnant anti body derived fromthe nurine 14 F7 nonocl onal
anti body pregdH¢etasdsisimes hybridoma with the deposit ECACC 98101901,

characteri z&ﬂ b)@gﬁ#eséiequences of 5 the hyper variable regions (CDRs) of
the heavy a R¢ ai ns shown bel ow. HEAVY CHAI N

CDR3: QQASNRWPLT

15 2.- The antibody according to claim 1 characterized by being a chimeric variant of the
14F7 antibody containing the CDRs and the framework regions (FRs}) of the heavy and
light chains of said 14F7 antibody 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:

20 HEAVY CHAIN
FR1: QVQLQASGNELAKPGASMKMSCRASGYSFT
FR2: WLKQRPDQGLEWIG
FR3: KAILTADRSSNTAFMYLNSLTSEDSAVYYCAR
FR4: WGQGTTVTVSS

25  LIGHT CHAIN
FR1: DLVLTQSPATLSVTPGDSVSFSC
FR2: WYQQRTHESPRLLIK
FR3: GIPSRFSGSGSGTDFTLSIISVETEDFGMYFC
FR4: FGAGTKLELKRA

30
3.- An antibody according to claims 1 and 2 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.



CDR1: SYWH CDR2: Yl DPATAYTESNQKFKD CDR3: ESPRLRRA YYYAMDY 10 LI GHT CHAIN
CDR1: RASQSI SNNLH CDR2: YASQSIS CDR3: QQSNRWPLT 15 2.- The anti body
according to claiml1 characterized by being a chineric variant of the 14F7
anti body containing the CDRs and the framework regions (FRs) of the heavy
and [|ight chains of said 14F7 anti body and the constant region of the 1gGl
huran heavy chain and the constant r\(,avgi on of the Ck human light chain with
the foll owi ng sequences of the frane Pk regions (FRs) of the heavy and

| i ght chains: 20 HEAVY CHAI N FR1: QVQLQQSGNELAKPGASMKMSCRASGYSFT FR2:
W.KQRPDQGLEW G FR3: KAI LTADRSSNTAFMYLNSLTSEDSAVYYCAR FR4: WGQGITVTVSS 25
LI GHT CHAI N.FA1 antiBloW} A6geRing- S\IAGRSHEraienzERDy baVQGERAkR:bRIgH [vaKarit 88 the

G PSRFSGS@%EPETHH%&%YE%EQ&%&% fra %orkﬁ%&%é%%é%vg’ %r& n,{iaq]ht chai nc'goin a“ljncIy

according to clal aracterize eing a I Zed “variant of
t he 14F7 meangof baidiowing imwalipnsont ai ni ng point nutations in the franmework
regi ons (FRavoEpARE heavy and |ight chains to reduce its imrunogenicity.
24 4.- An antibody according to claim3 characterized by being a humani zed
vari ant Sof Rason 3AF7QfBNocl onal anti body whose framework regi ons of the
heavy and |pghibn @haimgreaontain any of the follow ng nutations: HEAVY CHAI N
5 Position F‘,—S:..O fP_r \Y/ Bosition 9: Nfor A Position 11: L for V
osition 11: L for
Position 12: AforV
Position 18: Mfor V
10  Position19: KforR
Position 20 Mfor Vv
Position 40: R for A
Position 42: Dfor G
LIGHT CHAIN:
15 Position 39: RforK
Position 40: TforP
Position 41: Hfor G

Position 42: E forQ

20 5. Single chain Fv fragment derived from the murine 14F7 monocional antibody produced
by the hybridoma with the deposit numberECACC 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.

25 6. Single chain Fv fragment according to claim 5, characterized because the variable
region of the light chain is the 14 F7 antibody itself.

7. Single chain Fv fragment according to claim6 characterized because the sequences of

the hyper variable regions (CDRs) of the heavy and light chains are the ones shown
30  below:

HEAVY CHAIN

CDR1: SYWIH

CDR2: YIDPATAYTESNQKFKD

CDR3: ESPRLRRGIYYYAMDY
35



Position 12: Afor V Position 18: Mfor V 10 Position 19: K for R Position
20: Mfor V Position 40 Rfor A Position 42: D for G LIGHT CHAIN: 15
Position 39: R for K Position 40: T for P Position 41: Hfor G Position
42: E for Q20 5. Single chain Fv fragnent derived fromthe nurine 14F7
nmonocl onal anti body produced by the hybridoma with the deposit nunber ECACC
98101901, characterized by containing he sequence of the variable region
of the heavy chain of the nurine 14F7 nocl onal anti body and a vari abl e
region of the light chain of a nmurine antibody 25 6. Single chain Fv
fragnent according to claimb5, characterized because the variable region of
the light chainckanthe 14 F7 antibody itself. 7. Single chain Fv fragnent

according t gkghg%gaéﬁﬁ%?cterized because the sequences of the hyper

vari abl e régP t he heavy and |ight chains are the ones shown 30
bel ow. HEAVODREMASQSTOR1: SYWH CDR2: Yl DPATAYTESNQKFKD CDR3:

ESPRLRRG Y'Yy Ygﬁﬁuﬂﬁpé GHT CHAI N CDR1: RASQSI SNNLH CDR2: YASQSI S CDR3:

QBNRWPLT 5 8 - Single chain Fv fragment according to claim 7 characterized
by containing the CDRs and the framework regions (FRs) of the heavy and

l'i ght chai ng- gigle ahgin Ffhagarhi R26MingWh @Rfn 3 RAMBAEES By dhRinfigan®\wDHE I egi ons
(FRs) of t haendh &%Vf}lan?gveor irg&E)né: r(]Ff:iFilsr)]%f %Iéehegcyeand light chains of said 14F7 antibody
whose sequences of the framework regions (FRs} of the heavy and light chains are the
following:
10 HEAVY CHAIN
FR1: QVQLQAQSGNELAKPGASMKMSCRASGYSFT
FR2: WLKQRPDQGLEWIG
FR3: KAILTADRSSNTAFMYLNSLTSEDSAVYYCAR
FR4: WGQGTTVTVSS
15  LIGHT CHAIN
FR1: DLVLTQSPATLSVTPGDSVSFSC
FR2: WYQQRTHESPRLLIK
FR3: GIPSRFSGSGSGTDFTLSIISVETEDFGMYFC
FR4: FGAGTKLELKRA
20
9.- Single chain Fv fragment according to claim 8 which contains the point mutations of

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

10.- Single chain Fv fragment according to claim 9 whose framework regions of the heavy
25  and light chains contain any of the following mutations:
HEAVY CHAIN:
Position 5: QforV
Position 9: NforA
Position 11: LforV
30 Position 12: AforR
Position 18: MforV
Position 19: Kfor R
Position 20: MforV
Position 40: R for A
35 Position 42: Dfor G



followi ng: 10 HEAVY CHAI N FR1: QVQLQQSGNELAKPGASMKMSCRASGYSFT FR2:
W.KQRPDQGLEW G FR3: KAI LTADRSSNTAFMYLNSLTSEDSAVYYCAR FR4: WGQGITVTVSS 15

LI GHT CHAIN FR1: DLVLTQSPATLSVTPGDSVSFSC FR2: WYQORTHESPRLLI K FR3:

G PSRFSGSGSGTDFTLSI | SVETEDFGWFC FR4: FGAGTKLELKRA 20 9.- Single chain Fv
fragnent according to claim8 which contains the point nmutations of the
framework regions (FRs) of the heavy and |ight chains to reduce its

i mmunogenicity 10.- Single chain Fv fréﬁhent according to claim9 whose
framewor k regions of the heavy 25 and |light chains contain any of the
foll ow ng nutations: HEAVY CHAIN. Position 5: Qfor V Position 9: N for A
Position 11lpicgHtfeHaiN: 30 Position 12: A for R Position 18 Mfor V Position
19: K for R Po%HkioﬁfZ Mfor V Position 40: R for A 35 Position 42: D
for G 26 LI sition 39: Rfor K Position 40: T for P Position
41: H for CPasitRas4d:i driord2: E for Q 11.- Single chain Fv fragment derived

fromthe 7 clonal antibody produced by the hybridoma with
npee e i i

deposi t nu 901 according to claimb5,
Position 42: E for Q

11.- Single chain Fv fragment derived from the murine 14F7 monoclonal antibody

produced by the hybridorna with deposit numberECACC 98101901 according to claim 5,

characterized by containing the sequence of the variable region of the heavychain of the
10  14F7 monoclonal antibody and a light chain variable region whose sequence is as follows:

Fri
DI VMFQSPASLAVSLGQRATI SC

CDR1
RASQSVSSSSYSYMH

15 Fr2
WY QQAQKPGOQPPKLLI K

CDR2
YASNLES

Fr3

GVPARFSGSGSGTDFTLNI HPVEEEDAATYYC
20

CDR3
QHSRDVPLTF

Fr4
GAGTKLEI K

25 12.- Single chain Fv fragment derived from the murine 14F7 monoclonal antibody
produced by the hybridoma with deposit humberECACC 98101901 according to claim 5,
characterized by containing the sequence of the variable regionof the heavy chain of the
murine 14F7 monoclonal antibody and a light chain variable region whose sequence is the
following:

30
Fri
Pl QMTQTPSSLSASLGDRVTI SC



characterized by containing the sequence of the variable region of the
heavychai n of the 10 14F7 nonocl onal antibody and a |light chain variable

regi on whose sequence is as follows: Fri DI VMFQSPASLAVSLGQ
RATI SCCORL RASQSVSSSSYSYMHI1I5 Fr 2 WYOQKPGQPP
KLLI KCOR2YASNLESF 320GVPARFSGSGSGTDFTL NI
HPVEEEDAATYYCCOR3OHSRDVPLTFFOGAGTKLEI K25

*12.- Single chain Fv fragnment derived #/om t he nurine 14F7 nonocl onal

anti body produced by the hybridoma with deposit nunber ECACC 98101901
according to claim5, characterized by containing the sequence of the
vari abl e regpanof the heavy chain of the nurine 14F7 nonocl onal anti body

and a lightgchai ' i on whose sequence is the following: 30 Fri D
1OI\/H'OT'E’£E§S%L}S Agtsﬁe\( gRVTISCZ?CDRlRASQDISNYLNFr
T
I

2WYQQKPDGTVKLLI V5COR2YTSRLHSF 3GVPSRFSGS
GSGTDY'SLTI SNLEQEDI ATYFC
WYQQGKPDGTVKLLI V
5 CDR2

YTSRLHS

Fr3
GVPSRFSGSGSGTDYSLTI SNLEQGEDI ATYFZC

CDR3

QOQGNTLPPTEF
10

Fra
GAGTKLELK

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

monaoclonal antibody and a light chain variable region of a human antibody

14.- Single chain Fv fragment according to claim 13, characterized by containing the
sequence of the variable region of the heavy chain of the murine 14F7 monoclonal
20  antibody and a light chain variable region whose sequence is the following:

Fri
DI QOMTQTPSSLSASVGDRVTI TC

CDR1

RASQSI SSFLN
25

Fr2
WYQQKPGKAPKLLIY

CDR2
AASNLAGS

30 Fr3
GVPSRFSGRGSGTDFTLT! SSLQPEDFAAYYC



COR3OQGNTLPPTF 10Fr 4 GAGTKLEL K13.- Single chain Fv
fragment derived fromthe nurine 14F7 nonocl onal anti body produced by the
hybri doma with deposit nunmber ECACC 98101901 characterized by 15 cont ai ni ng
t he sequence of the variable region of the heavy chain of the nurine 14F7
nmonocl onal anti body and a |ight chain variable region of a human anti body
14 - Single chain Fv fragnment accordin% to claim 13, characterized by
containing the sequence of the vari abl8 regi on of the heavy chain of the
murine 14F7 nonocl onal 20 antibody and a |ight chain variable regi on whose
sequence is the following: Fri D1 QM QT P S SASVGDRVTI TC
CDRI RAGHIS | SSFLN 25 Fr 2 WY QQK KAPKLLI YCDR2 A
ASNLQ PSeERFSGRGSGTD LTI SSLQPEDFA
AYYC?28 d;QQ$Qp(?/\}'1TS‘FPLTFFr4GQG LELKS5 15.- Single
chain Fv fr@?nent according to claim 13, characterized by containing the
sequence of 'tthe variable region of the heavy chain of the nurine 14F7

nmonocl onal G &htG BolyLahd- & | i ght chain variabl e regi on whose sequence is the
following: Fri QSVVTQPPSASGGPGQSLTI SCI10

5 15.- Single chain Fv fragment according to claim 13, characterized by containing the

S
p
F
T

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:

Fri

QS VVTAQPPSASGGPGQSLTI SC
10

CDR1

TGTSSDVGGYNHVS

Fr2
WY QQHPGKAPKLMI Y

15 CDR2
DVSKRPS

Fr3
GVPHRFSGSKSGNTASLTVSGLQAEDEAVYYC

CDR3

SSYAGSNNLVEF
20

Fra
GGGTKVTVL

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

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

Fri
SSELTQOQGDPAVSVALGQTVRERI TC

CDR1

QGDSLRSYYAS
30



COR1 TGTSSDVGGYNHVSFHF 2WYQOHPGKAPKLMI Y1
2DVSKRPSFr3GVPHRFSGSKSGNTASLTVSGLQAE
VYYCCOR3SSYAGSNNLVF 20Fr 4 GGGTKVTVL 16.- Si

chain Fv fragnent according to claim 13,

sequence of the variable region of the heavy chain of the nurine 14F7
25 anti body and a |ight ch%gn vari abl e regl on whose sequence i s

nonocl onal

the following: Fri SSEL TODPAYV

characterized by contaning the

VALGQTVRI'TCCDRL QGDS

LRSYYAS 3029 Fr 2 WYOOKPGOAPVLVI YCODR2 GKNNRPS
PDRFSGSSSGNTASLTI TGAGAEDEADYYCCDRS3
NSRDSS@NHVVFF 410GGGTKLTVL17.- Cell line

characteri zgdy Ry £XPpeESGW ¢ ReLr gconpi nant anti body of any of the clainms 1

S Fr 3 Gl

10

15

20

25

30

CDR 2
GKNNRPS

Fr3
GI PDRFSGSSSGNTASLTI! TGAQAEDEADYYC

CDR23
NSRDSSGNHVYVF

Fra
GGGTKLTVL

17.- Cell line characterized by expressing the recombinant antibody of any of the claims 1
to 4.

18.- Cell line characterized by expression the single chain Fv fragment of any of the

claims from 5 to 16.

19.- Pharmaceutical composition for the treatment of malignant tumors characterized by
comprising the recombinant antibody of any of the claims from 1 to 4.

20.- Pharmaceutical composition for the treatment of malignant tumors characterized by
comprising the single chain Fv fragment of any of the claims from 5 to 16, and an

appropriate excipient.

21.- Use of the pharmaceutical composition of claim 19 for the treatment of malignant

breast tumors and melanomas andtheir metastases and recurrences.

22.- Use of the pharmaceutical composition of claim 20 for the treatment of malignant

breast tumors and melanomas and their metastases and recurrences.

23.- Reagent for the “in vivo” localization and identification of nalignant tumors
characterized by comprising the recombinant antibody of any of the claims from 1 to 4 and

an appropriate marker.



to 4. 18.- Cell line characterized by expression the single chain Fv
fragnment of any of the 15 clains from5 to 16. 19.- Pharmaceuti cal
conposition for the treatnent of malignant tunors characterized by
conprising the reconbi nant anti body of any of the clains from1l to 4. 20
20. - Pharmaceutical conposition for the treatnent of malignant tunors
characterized by conprising the single chain Fv fragnent of any of the
claims from5 to 16, and an approprieﬂ@g excipient. 21.- Use of the
pharmaceutical conposition of claim19 for the treatnent of malignant 25
breast tunors and nel anonmas andtheir netastases and recurrences. 22.- Use of
t he phar macgdit iReadert UERGEING | 9NcIBn 08 adndadRritdd fdrhbeidd @8&dTBSH hef “Wrahviognant
breast tunors and neI%@o%ﬁs.anq their netastases(fn recuréences. 30 23.-
Reagent f or°¢4gatop ang jqggtincpigaghmalgnatbregrt UMPpEH 7% MEAPI B 1B RalRFERt
tunors chasgraiobamienss. by conpri sing the reconbi nant anti body of any of the
cl ai s fro”‘z%.-tﬁeafgeﬁt“? r, fha aupPJi&bmlloé%ig toR" FﬁJ ‘idepncafion ,,ol?er%&ig;ﬂ{ama&%%rrsd' ng to
cl ai m 23 charactérized for being use For the “TnI Vo l'ocal't zat1 on and

i dent i f i Tat ¢heractsfizethby epmprising thezpingle ahaivrfy fragthenedfanp nhibe clis framed isttses

and recurr effes apgropiatéRagkent for the "in vivo" localization and
identification of mal I gnant tunors 5 characterized by conprising the single
chain Fv fragnment of any of the clains fromb5 to 16 and an appropriate

mra]lr ker. 26.26.Ra|ag@mlt AREErang i toocihim 25 adhmaZiéri.@dﬂaE@]?Eéhid uesh @ tgbe'iimgvivused for
the "in vivo" . localizati.on. and identjfication of K nmalignan reastf tunors
bne el anonBeiAief At ERMIRARE meSRnl beed hirpdn Sad FRlan g ey isfiptases

| i stinglBT2andSEQUEMNSE. LI STI NG <110> CENTRO DE | NMUNOLOG A MOLECULAR CENTRO
DE | NMUNOLOGI A MOLECULAR <120> ANTI CUERPOS RECOVBI NANTES Y FRAGVENTOS QUE

RECONOCEN EL  GANGLI CSIDO N-GI COLIL GVMB Y SU USO PARA DI AGNCSTI CO Y
TRATAM ENTO DE TUMORES. <130> CU 92/2003 <140> CU 92/ 2003



<141> 2003-04- 23 <160> 58 <170> Patentln version 3.2 <210> 1 <211> 5 <212>
PRT <213> Mus nuscul us <22087 spescBOMMNNI&ZZI2S (1)..(5) <400> 1 Ser Tyr
Trp Ile Hs 15 <210> 2 <211> 17 <212> PRT <213> Mus nuscul us <220>

<221> DOVAI N <222> (1) .. (17) <400> 2 Tyr Ile Asp Pro Ala Thr Ala Tyr Thr
Gu Ser Asn A n Lys Phe Lys 1 5 10 15 Page 1 14F7 sequence |isting. ST25 Asp

<210>3 <211>16 <212>PRT <213>Musnuscul us <220> <221>DOVAI N
SEQUENCE LISTING

<110> CENTRC DE INMUNCLOGIA MOLECULAR
CENTRO DE INMUNOLOGIA MOLECULAR

<120> ANTICUERPOS RECOMBINANTES Y FRAGMENTOS QUE RECCNOCEN EL
GANGLIOSIDC N-GLICOLIL GM3 Y SU USO PARA DIAGNOSTICO Y
TRATAMIENTO DE TUMORES.

<130> CU 92/2003

<140> CU 92/2003
<141> 2003-04-23

<160> 58

<170> PatentIn version 3.2

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

<213> Mus musculus

<220>

<221> DOMAIN
<222>  (1)..(5)
<400> 1

Ser Tyr Trp Ile His

1 5
<210> 2

<211> 17

<212> PRT

<213> Mus musculus

<220>

<221> DOMAIN
<222>  {Ll)..{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



<222>(1).. (16) <400>3 Au Ser Pro Arg Leu Arg Arg Ay Ile Tyr Tyr Tyr Ala
Met Asp Tyr 1 5 10 15 <210%F4 seqEnse]1is&DUpSTRRT <213> Mus nuscul us <220>
<221> DOVAIN <222> (1)..(11) <400> 4 Arg Ala Ser G n Ser Ile Ser Asn Asn
Leu HHs 1 5 10 <210> 5 <211> 7 <212> PRT <213> Mius nuscul us <220> <221>
DOVAI N <222> (1) .. (7) <400> 5 Tyr Ala Ser Gn Ser Ile Ser 1 5 Page 2
14F7 sequence |isting.ST25 <210> 6 <211> 9 <212> PRT <213> Mus nuscul us
<220> AgR21> DOVAIN <222> (1)..(9)

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

<213> Mus musculus

<220>

<221>» DOMAIN
<222>  (1)..(16)
<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

<z12> PRT

<213> Mus musculus

<220>
<221> DOMAIN
<222>  (1Yy.. (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> {Ly..{(7)
<400> 5§

Tyr Ala Ser Gln Ser Ile Ser
1 5

Page 2



<400> 6 G n Gn Ser Asn Arg Trp Pro Leu Thr 1 5 <210> 7 <211> 30 <212>
PRT <213> Mus nuscul us <22087 s2incPOVMNN&ZZ25 (1)..(30) <400> 7 A n Va
Gn Leu dn dn Ser Ay Asn Qu Leu Ala Lys Pro Gy Ala 1 5 10 15 Ser Mt
Lys Met Ser Cys Arg Ala Ser Gy Tyr Ser Phe Thr 20 25 30 <210> 8 <211> 14
<212> PRT <213> Mus nuscul us <220> <221> DOVAIN <222> (1)..(14) <400> 8
Page 3 14F7 sequence listing.ST25 Trp Leu Lys G n Arg Pro Asp Gn Ay Leu
Au Trp Ile Gy 1510 <210>9 <211>32 <212>PRT <213>Musnuscul us <220>
<221>DONVAI N <522>(1)..(32)

<210>
<211> 9
<212> PRT

<213> Mus musculus

<220>

<221> DOMAIN

<222>  (1)..(9)

<400> 6

Gln Gln Ser Asn Arg Trp Pro Leu Thr
1 5

<210> 7

<211> 30

<212> PRT

<213> Mus musculus

<220>

<221> DOMAIN

<222> (1)..(30)

<400> 7

Gln Val Gin 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 25 30
<210> 8
<211> 14
<212> PRT

<213> Mus musculus

<220>
<221> DOMAIN
<222> (1)..(14)

<400> 8

Page 3



<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 18EF @aveasp BertimaasSPaF Tyr Tyr Cys Ala Arg 20
<210> 10 <211> 11 <212> PRT <213> Mius nuscul us <220> <221> DOVAIN <222>
(1)..(11) <400> 10 25 30 Trp Ay G@n Ay Thr Thr Val Thr Val Ser Ser 1510
<210>11 <211>23 <212>PRT <213>Musnuscul us <220> <221>DOVAI N Page 4 14F7
sequence |isting.ST25 <222> (1)..(23) <400> 11 Asp Leu Val Leu Thr d@n Ser
Pro Al'BrThkew ey SeflVakr ThPrerbsg gin (51310L€115 Atp Sep VAR SéF¥ Phe Ser Cys
20 <21D> 12 <211> 15 5<212> PRT

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

<213> Mus musculus

<220>

<221> DOMAIN
222>  (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 Ala Arg

20 25 30

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

<213> Mus musculus

<220>

<221> DOMAIN
<222>  (1)..{(11)
<400> 10

Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser

1 5 1C
<210> 11

<211> 23

<212> PRT

<213> Mus musculus

<220>
<221> DOMAIN

Page 4



<213> Mus muscul us <220> <221> DOVAIN <222> (1) .. (15) <400> 12 Trp Tyr
An dn Arg Thr Hs G u SefFPrasegceebitend1S€2bys 1 5 10 15 <210> 13
<211> 32 <212> PRT <213> Mius nuscul us <220> <221> DOVAIN <222> (1)..(32)
<400> 13 Ay Ile Pro Ser Arg Phe Ser Gy Ser Ay Ser Ay Thr Asp Phe Thr 1
5 10 15 Leu Ser Ile Ile Ser Val Au Thr GQu Asp Phe Ay Met Tyr Phe Cys 20
25 30 Page 5 14F7 sequence |isting.ST25 <210> 14 <211> 12 <212> PRT <213>
Mis nusédfns &PPRo>(2%p21> DOMAIN <222> (1)..(12) <400> 14 Phe Ay Ala Ay

Thr Lys Leu Qu Leu Lys Arg Ala 1510 <210>15 <211>43
<400> 11

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> 15
<212> PRT

<213> Mus musculus

<220>

<221>» DOMAIN

<222> {1)..(1l5)

<400> 12

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

<211> 32

<212> PRT

<213> Mus musculus

<220>

<221> DOMAIN
<222>»  (1)..(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 S



<212>DNA <213>Musnuscul us <220> <221>primtranscript <222>(1)..(43) <400>15
ggggat at cc accat ggaaa ggcadfggatawancect éstbnetd 243 <210>16 <211>30 <212>DNA
<213>Musnuscul us <220> <221>primtranscript <222>(1)(30) <400>16 ggggct agct
gaggagacgg tgaccgtggt 30 <210>17 <211>48 <212>DNA <213>Musnuscul us Page 6
14F7 sequence |isting. ST25 <220> <221> primtranscript <222> (1)..(48)
<220> <221> primtranscript <222> (1) .. (43) <400> 17 ggggatatcc
accatggtat ttcctacacc tcagattacc ttggactt 48 <210> 18

<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> 13

ggggatatcc accatggaaa ggcactggat ctttctcttc ctg
43

<210> 16

<211> 30

<21i2> DNA

<213> Mus musculus

<220>

<221> prim transcript

<222>  (1)..(30)

<400> 16

ggggctagct gaggagacgg tgaccgtggt
30

<210> 17

<211> 48

<212> DNA

<213>» Mus musculus

Page 6



<211> 35 <212> DNA <213> Mus nuscul us <220> <221> primtranscript <222>
(1). (35) <400> 18 agcgt caEtl ugreecaysctec&debtg gtcce 35 <210> 19
<211> 42 <212> DNA <213> Mius nuscul us <220> <221> primtranscript <222>
(1)..(42) <400> 19 gtccagcttg tgcagtctgg ggctgaagtg gtaaaacctg gg 42 <210>
20 <211> 30 <212> DNA <213> Mus nuscul us <220> Page 7 14F7 sequence

i sting.ST25 <221> primtranscript <222> (1). (30) <400> 20 ggggct agct
gaggagacgg tgaccgtggt 30 <210>21 <211>42 <212>DNA

<220>
<221> prim transcript
<222>  (1)..{48)

<Z20>
<221> prim_ transcript
<222> {1)..(43)

<400> 17

ggggatatcce accatggtat ttcocctacacce tcagattacc ttggactt
48

<210> 18

<211> 35

<212> DNA

<213> Mus musculus

<220>

<221> prim transcript

<Z222>  {l)..(35)

<400> 18

agcgtcgact tacgtttcag ctccagettg gtcce
35

<210> 13

<211> 42

<212> DNA

<213> Mus musculus

<220>

<221> prim transcript

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

<400> 19

gtccagcecttyg tgcagtctgg ggctgaagtg gtaaaacctyg gg
42

<210> 20

<211> 30

<212> DNA

<213> Mus musculus

<220>

Page 7



<213>Musmnuscul us <220> <221>prim - transcript <222>(1).(42) <400>21
cccaggtttt accacttcag cccéafactgrcacaaytsggacGTd2 <210>22 <211>43 <212>DNA
<213>Musnuscul us <220> <221>primtranscript <222>(1). (43) <400>22
ggggat at cc accat ggaaa ggcactggat ctttctcttc ctg 43 <210> 23 <211> 27
<212> DNA <213> Mus nuscul us <220> <221> primtranscript <222> (1)..(27)
<400> 23 ggggcctcag tgagggtgtc ctgcagg 27 Page 8 14F7 sequence |isting. ST25
<210>2ﬂ§2211>B©imgu§gﬁhmrk913>wbsnusculus <220>

<222>  (1).. (30}

<400> 20
ggggctagct gaggagacgg tgaccgtggt
30

<210> 21
<211i> 42
<212> DNA

<213>» Mus musculus

<220>
<221> prim transcript
<222>  (1)..(42)

<400> 21

cccaggtttt accacttcag ccccagactyg cacaagctygg ac
42

<210> 22

<211> 43

<212> DNA

<213> Mus musculus

<220>
<221> prim _transcript
<222>  (1)..{43)

<400> 22

ggggatatcec accatggaaa ggcactggat ctttctcecttc ctg
43

<210> 23

<211> 27

<212> DNA

<213> Mus musculus

<220>
<221> prim transcript
222>  (1)y..(27)

<400> 23
ggggcectcag tgagggtgtce ctgcagg
27

Page 8



<221>primtranscript <222>(1).(30) <400>24 ggggct agct gaggagacgg tgaccgt ggt
30 <210>25 <211>27 <212>DNAF&2d98pppsausedt sy -€220> <221>pri mtranscri pt
<222>(1).. (27) <400>25 cctgcaggac accctcactg aggcccc 27 <210> 26 <211> 43
<212> DNA <213> Mus nuscul us <220> <221> primtranscript <222> (1)..(43)
<400> 26 ggggat atcc accat ggaaa ggcactggat ctttctcttc ctg 43 <210>27 <211>33
<212>DNA <213>Musnuscul us Page 9 14F7 sequence listing. ST25 <220> <221>
primtranscript <222> (1). (33)

<210> 24
<211> 30
<212> DNA

<213> Mus musculus

<220>
<221> prim transcript
<222>  (1y..(30)

<400> 24

ggggctagct gaggagacgg tgaccgtggt
30

<210> 25

<211> 27

<212> DNA

<213> Mus musculus

<220>
<221> prim _transcript
<222> {l)..(27)

<400> 25

cctgcaggac accctcactg aggcccc
27

<210> 26

<211> 43

<212> DNA

<213> Mus musculus

<220>
<221> prim transcript
<222> (1}..(43)

<400> 26

gggygatatce accatggaaa ggcactggat ctttctcttcec ctg
43

<210> 27

<211> 33

<Z12> DNA

<213> Mus nmusculus
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<400> 27 cactggttaa gacaggcacc tggccagggt ctg 33 <210> 28 <211> 30 <212>
DNA <213> Mus nuscul us <2207 sexpscgr Lrstiygn$@rbpt <222> (1)..(30) <400>
28 ggggctagct gaggagacgg tgaccgtggt 30 <210> 29 <211> 33 <212> DNA <213>
Mus nuscul us <220> <221> primtranscript <222> (1) . _(33) <400> 29
cagaccctgg ccaggtgcct gtcttaacca gtg 33 <210> 30 <211> 43 <212> DNA <213>
Mus muscul us <220> <221> primtranscript <222> (1). (43) <400> 30

ggggaté@%%>accatggaaa ggcactggat ctttctcttc ctg 43 Page 10
1> prim transcript

<222> (1)y..(33)

<400> 27

cactggttaa gacaggcacc tggccagggt ctg
33

<210> 28

<211> 30

<212> DNA

<213> Mus musculus

<220>
<221> prim transcript
<222>  {1)..(30)

<400> 28

ggggctagcet gaggagacgg tgaccgtggt
30

<210> 29

<211> 33

<212> DNA

<213> Mus musculus

<220>
<221> prim transcript
<222>  (1)..(33)

<400> 29

cagaccctgg ccaggtgect gtcecttzacca gtg
33

<210> 30

<211> 43

<212> DNA

<213>» Mus musculus

<220>
<221> prim transcript
<222>  (1).. (43}

<400> 30
ggggatatcc accatggaaa ggcactggat ctttctette ctg
43

Page 10



14F7 sequence |isting. ST25 <210> 31 <211> 21 <212> DNA <213> Mus nuscul us
<220> <221> primtranscriltpf? spEncellis{y.s5¥200> 31 ctggaat ggg ttggatacat
t 21 <210> 32 <211> 30 <212> DNA <213> Mius nuscul us <220> <221> prim
transcript <222> (1)..(30) <400> 32 ggggctagct gaggagacgg tgaccgtggt 30
<210> 33 <211> 21 <212> DNA <213> Mus nuscul us <220> <221> prim
transcript <222> (1).. (21) <400> 33 aatgtatcca acccattcca g 21 <210> 34
<211> 43 <212> DNA

<210> 31
<211> 21
<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

ggggctagcet gaggagacgg tgaccgtggt
30

<210> 33

<211> 21

<212> DNA

<213> Mus musculus

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

<400> 33

aatgtatcca acccattcca ¢
21

<210> 34

<211> 43

<212> DNA

<213> Mus musculus
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<213> Mus nuscul us Page 11 14F7 sequence listing. ST25 <220> <221> prim
transcript <222> (1). (43}ri49om3gegdpyira-¢F2&ccat ggaaa ggcact ggat
ctttctcttc ctg 43 <210> 35 <211> 30 <212> DNA <213> Mus nuscul us <220>
<221> primtranscript <222> (1)._(30) <400> 35 tatcaacaaa aaccaggtca
gtctccaagg 30 <210>36 <211>35 <212>DNA <213>Musnuscul us <220> <221>prim
transcript <222>(1). (35) <400>36 agcgtcgact tacgtttcag ctccagcttg gtccc 35
<210>37 <211>30 <212>DNA <213>Musmnuscul us <220>

<220>

<221> prim transcript

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

<400> 34

ggggatatce accatggaaa ggcactggat ctttetcttce ctg
43

<210> 35

<211> 30

<212> DNA

<213> Mus musculus

<220>
<221> prim transcript
<222>  (1)..(30)

<400> 35

tatcaacaaa aaccaggtca gtctccaagqg
30

<Z10> 36

<211> 35

<212> ©DNA

<213> Mus musculus

<220>
<221> prim transcript
<222>  (1)..(35)

<400> 30

agcgtcgact tacgtttcag ctccagcttg gtccce
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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<221>primtranscript <222>(1).. (30 ) <400>37 ccttggagac tgacctggtt
tttgttgata Page 12 14F7 seédtiénvxduansei hgs STR6 53@5<210> 38 <211> 48 <212>
DNA <213> Mus nuscul us <220> <221> lprimtranscript <222> (1)..(48) <400>
38 ggggatatcc accatggtat ttcctacacc tcagattacc ttggactt 48 <210>39 <211>21
<212>DNA <213>Musnuscul us <220> <221>primtranscript <222>(1).. (21) <400>39
atttctgggg tcccctccag g 21 <210>40 <211>35 <212>DNA <213>Musnuscul us <220>
<221>primtraf@cript <222>(1).. (35)

<210> 38
<211> 48
<212> DNA

<213> Mus musculus

<220>
<221> 1prim transcript

<222> (1)..1(48)

<400> 38

ggggatatcc accatggtat ttcctacacc tcagattacc ttggactt
48

<210> 39

<211> 21

<212> DNA

<213> Mus musculus

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

<4900> 39

atttctgggg tcecccectceccag g
21

<210> 40

<211> 35

<212> DNA

<213>» Mus musculus

<220>

<221> prim transcript

<222>  {1)..(35)

<400> 40

agcgtcgact tacgtttcag ctceccagcecttg gtcecce
35

<210> 41

<211> 21

<21Z> DNA

<213> Mus musculus
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<400>40 agcgtcgact tacgtttcag ctccagcttg gtccc 35 <210>41 <211>21 <212>DNA
<213>Musnuscul us Page 13 14F7 seqpgeseells'stingTI8¥25 <220> <221> prim
transcript <222> (1).. (21) <400> 41 cctggagggg accccagaaa t 21 <210> 42
<211> 48 <212> DNA <213> Mus nuscul us <220> <221> primtranscript <222>
(1)..(48) <400> 42 ggggatatcc accatggtat ttcctacacc tcagattacc ttggactt 48
<210>43 <211>50 <212>DNA <213>Musnuscul us <220> <221>pri mtranscri pt
<222>(1).. (50) <400>43 ttctattctc acagtgcaca ggcaggtgtc agctgtacag

cagtcat gga
J <g§0>
<221> prim transcript

<222>  (1)..(21)

<400> 41

cctggagggg accccagaaa t
21

<210> 42

<211> 48

<212> DNA

<213> Mus musculus

<220>

<221> prim transcript

<222>  (1)y..(48)

<400> 472

ggggatatcc accatggtat ttcctacacce tcagattace ttggactt
48

<210> 43

<211> 50

<212> DNA

<213> Mus musculus

<220>
<221> prim transcript
222> (1y..(50)

<400> 43

ttctattctc acagtgcaca ggcaggtgtc agctgtacag cagtcatgga
50

<210> 44

<211> 51

<212> DNA

<213>» Mus musculus

<220>
<221> prim transcript
<222> (1)..(51)

<400> 44
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50 <210> 44 <211> 51 <212> DNA <213> Mus nuscul us <220> <221> prim
transcript <222> (1)..(51fF&400meq4ePaget iy -B4R? sequence |isting. ST25
ttctattctc acagtgcaca ggcaggtctc aagctgcagc agctctgggg ¢ 51 <210>45 <211>53
<212>DNA <213>Musmnuscul us <220> <221>primtranscript <222>(1).. (53) <400>45
ttctattctc acagtgcaca ggaaggtgaa gctgtgctgc gagtctggag gga 53 <210>46
<211>50 <212>DNA <213>Musnuscul us <220> <221>primtranscript <222>(1).. (50)
<400>4Bt§5%EE§?@a%c%%%ﬁgﬁéét@gégggéééﬁcéa@9@&@3@?9395é8686990€ 50 <210> 47

<210> 45
<211l>» 53
<212> DNA

<213> Mus musculus

<220>
<221> prim_transcript
<222>  (1)..(53)

<400> 45

ttctattete acagtgcaca ggaaggtgaa gctgtgcectge gagtcetggag gga
53

<210> 46

<211> 50

<212> DNA

<213> Mus musculus

<220>

<221> prim transcript

<222> (1) .. (50)

<400> 46

gaaccagtac tccaggcctyg aggggccgca gagacagtga ccagagtccc
50

<210> 47

<211> 50

<212> DNA

<213> Mus musculus

<220>
<221> prim _transcript
<222> (1} ..(50)

<400> 47

gaaccagtac tccaggcctg aggggccgag gagacggtga ctgaggttcec
50

<210> 48

<211>» 54

<212> DNA
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<211> 50 <212> DNA <213> Mus nuscul us <220> <221> primtranscript <222>
(1)..(50) <400> 47 gaaccagtfé tevmggect §sbggggdégag gagacggt ga ctgaggttcc 50
<210>48 <211>54 <212>DNA Page 15 14F7 sequence |isting. ST25 <213> Mis
muscul us <220> <221> primtranscript <222> (1). (54) <400> 48 gaaccagtac

t ccaggcct g aggggccgag gagacgtgtg agccagtgga gccc 54 <210> 49 <211> 40
<212> DNA <213> Mus nuscul us <220> <221> prim T transcript <222> (1)..(40)
<400> 49lgtacteeagusegaegacatt gtgcatgatt accagtctcc 40 <210>50 <211>40
<212>DNA

<220>
<221> prim transcript
<222>  (1)..{54)

<400> 48

gaaccagtac tccaggcctg aggggccgag gagacgtgtg agccagtgga gcecc
54

<210> 49

<211l> 40

<212> DNA

<213> Mus musculus

<220>
<221> prim transcript
<222>  (1)..(40)

<400> 49

gtactccagt cgacgacatl gtgcatgatt accagtctcce
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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<213>Musmnuscul us <220> <221>prim - transcript <222>(1).(40) <400>50

gt act ccagt cgacgat at ¢ cagatfacardwdgaact acny -4028210> 51 <211> 39 <212>
DNA <213> Mus nuscul us <220> <221> primtranscript <222> (1).. (39) Page
16 14F7 sequence |isting. ST25 <400> 51 gtactccagt cgaccgaaat tgttgctcac
ccagtctcc 39 <210>52 <211>39 <212>DNA <213>Musnuscul us <220>
<221>primtranscript <222>(1).. (39) <400>52 aaggaaaaaa gcggccgctt

ttcat gféP@>cafbttggt 39 <210>53 <211>39 <212>DNA <213>Miusnuscul us <220>
gtactccagt cgaccgaaat tgttgctcac ccagtctcce

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

<213> Mus musculus

<220>

<221> prim transcript

<222>  (1)..(39)

<400> 52

aaggaaaaaa dJdcggccgctt ttcatgtcectce cagcecttyggt
39

<210> 53

<211> 39

<Z12> DNA

<213> Mus musculus

<220>
<221> prim transcript
<222>  (1)..(39)}

<400> 53

aaggaaaaaa gcggccgctt ttgatgctcecce aacttgtgt
39

<210> 54

<211> 111

<212> PRT

<213> Mus musculus

<Z220>

<221> DCMAIN
<Z222> (1)..(111)
<400> 54

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

1 5 10 15
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<221>primtranscript <222>(1)..(39) <400>53 aaggaaaaaa gcggccgctt ttgatgctcc
aacttgtgt 39 <210> 54 <24f% ddaquen<]2>sPRE .$2728> Mus nuscul us <220> <221>
DOVAI N <222> (1)..(111) <400> 54 Asp Ile vVal Met Phe G n Ser Pro Ala Ser

Leu
Al a
Tyr
Lys
Ay
Asp

Ala Val Ser Leu Gy 1 5 10 15 Page 17 14F7 sequence listing.ST25 Gn Arg
Thr Ile Ser Cys Arg Ala Ser G n Ser Val Ser Ser Ser 20 25 30 Ser Tyr Ser
Met Hs Trp Tyr Gn Gn Lys Pro Ay @n Pro Pro 35 40 45 Lys Leu Leu Ile
Tyr Ala Ser Asn Leu Qu Ser Ay Val Pro Ala 50 55 60 Arg Phe Ser Ay Ser
Sef 1™ HrIpplasphiPheighPeretyAshry| 8l ai 8e85GY0 78r8Wapr §evabed §e@ u G u

Ala Ala Thr TyEOTyr Cys Gn H's SeESArg 85 90 95 30

Ser Tyr Ser 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 Gly Val Pro Ala

50 55 60

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

65 70 75 80

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

85 90 95

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

100 105 110
<Z210> 55
<211> 107
<212> PRT

<213> Mus musculus

<220>

<221> DOMAIN
<222>  (1)..{107}
<4Q0> 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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Asp

Val Pro Leu Thr

<210> 55

(1)..

Leu
Cys
Pro
Ay
Thr
Gn
Lys

<211> 107

Phe Gy Ala Gy Thr Ly:
<2123 4 PR =ERseMyss e HiTds <220>
(107) <400> 55 Asp Ile Gn Met Thr Gn Thr

Lys Leu GQu Ile Lys

100 105 110

Ay 1 5 10 15 Page 18 14F7 sequence listing. ST25 Asp Arg Val
Arg Ala Ser Gn Asp Ile Ser Asn Tyr 20 25 30 Leu Asn Trp Tyr G n G n Lys

Asp Gy Thr Va

Val Pro Ser Arg Phe Ser Ay 50 55 60 Ser Y
| | @sBebrraselelhd 1€ he5Cye H598Bld Genspln

Ay Asn Thr

100 105 <210>266

Leu

Val

Ser

65

Glu

Thr

Asn

Tyr

50

Gly

Asp

Phe

<210>
<211>
<212>
<213>»

<220>
<Z221>
<222>

<400>

Trp Tyr Gln

35

Thr Ser Arg

Ser Gly Thr

Ile Ala Thr

85

Gly Ala Gly
100

56

107

PRT

Mus musculus

DOMAIN
(1)..{107)

56

Asp Ile Gln Met Thr

1

5

Gln

Leu

Asp

70

Tyr

Thr

Lys

His

55

Tyr

Phe

Lys

Leu Pro Pro 85 90 95 Thr

25

Prc Asp

40

Ser Gly

Ser Leu

Cys Gln

Leu Glu
105

Lys Leu Leu Ile 35 40 45 Val

Tyr Thr

Ser

| 8sAl &

Phe dy Ala Ay Thr
y y a

Gly

Val

Thr

Gln

90

Leu

Thr

Pro

Ile

15

Gly

Lys

Val

Ser

60

Ser

Asn

Lys Leu

45

Arg Phe

Asn Leu

Thr Leu

Thr

<221> DOVAI N <222>
Pro Ser Ser Leu Ser Ala Ser

Il e Ser

Ser Arg Leu Hi s Ser
{ Thr Asp Tyr Ser Leu
FhEeTyASPhéYCys G n

Lys Leu G u Leu

Leu

Ser

Glu

Pro

95

Ile

Gly

Gln

g0

Pro

Gln Thr Pro Ser Ser Leu Ser Ala Ser Val Gly

Page 19
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<211> 107 <212> PRT <213> Mius nuscul us <220> <221> DOVAIN <222>
(1)..(107) <400> 56 Asp |I'éF@ peMANCFhAi&FIHHT2Pro Ser Ser Leu Ser Al a Ser
Val Ay 1 5 10 15 Page 19 14F7 sequence listing.ST25 Asp Arg Val Thr Ile Thr
Cys Arg Ala Ser G n Ser Ile Ser Ser Phe 20 25 30 Leu Asn Trp Tyr G n G n Lys
Pro Gy Lys Ala Pro Lys Leu Leu Ile 35 40 45 Tyr Ala Ala Ser Asn Leu G n Ser
Gy Val Pro Ser Arg Phe Ser Ay 50 55 60 Arg Gy Ser Ay Thr Asp Phe Thr Leu
Thr Ile Ser Ser Leu G n Pro 65 70 75 80 G u Asp Phe Ala Ala Tyr Tyr Cys G n
G n d $sPyRrFh¥aThfhpr §1£elin85C96 859TALaPRerGEynGerrAly}eTherL ysrl élied u Leu
Lys 100 105 <210>2g7 <211> 111 <212;5PRT <213> Mus nuscg%us

Leu Asn Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Iie

35 40 45

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

20 55 60

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

Thr Phe Gly Gln Gly Thr Lys Leu Glu Leu Lys

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

<213> Mus musculus

<220>

<221> DCMAIN

<222>  (1)..(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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<220> <221> DOVAIN <222> (1).. (111) <400> 57 Gn Ser Val VvVal Thr Gn Pro
Pro Ser Thr Ala Ser Ay GlyFPreeq@ance115s0ng-5TRage 20 14F7 sequence
listing.ST25 G n Ser Leu Thr Ile Ser Cys Thr Ay Thr Ser Ser Asp Val Ay Qy
20 25 30 Tyr Asn His Val Ser Trp Tyr Gn Gn Hs Pro Ay Lys Ala Pro Lys 35
40 45 Leu Met Ile Tyr Asp Val Ser Lys Arg Pro Ser Ay Val Pro H's Arg 50 55
60 Phe Ser Ay Ser Lys Ser Gy Asn Thr Ala Ser Leu Thr Val Ser dy 65 70 75
80 Leu Gn Ala Qu Asp Glu Ala Val Tyr Tyr Cys Ser Ser Tyr Ala Gly 85 90 95
Ser AshlAsherebevalhiPhéld §ed §yd yhThEliyShvaPeThfevaPspelall160v165v110
<210> 58 <211> 109 <212> PRT <213> Mius nuscul us <220> <221> DOVAIN <222>
(1)..(109) <400> 580 25 30

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> 109
<212> PRT

<Z21i3>» Mus musculus

<220>

<221> DOMAIN

<222>  (1)..(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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Ser Ser u Leu Thr An Asp Pro Ala Thr Val Ser Val Ala Leu Ay 1 5 10 15
Page 21 14F7 sequence |istfhg. S2BcenlThHEingISTAPg I1e Thr Cys G n Gy Asp
Ser Leu Arg Ser Tyr Tyr 20 25 30 Ala Ser Trp Tyr An d@n Lys Pro Ay Adn Ala
Pro Val Leu Val Ile 35 40 45 Tyr Ay Lys Asn Asn Arg Pro Ser Gly Ile Pro Asp
Arg Phe Ser Gy 50 55 60 Ser Ser Ser Ay Asn Thr Ala Ser Leu Thr Ile Thr Ay
Ala @n Ala 65 70 75 80 A u Asp Qu Ala Asp Tyr Tyr Cys Asn Ser Arg Asp Ser

Ser Gy Asn 85 90 His Val Val Phe Ay Ay @y Thr Lys Leu Thr Val Leu 100
105 95tPagehp2val Arg Ile Thr Cys Gln Gly Asp Ser Leu Arg Ser Tyr Tyr

20 25 30

Ala Ser Trp Tyr Gln 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
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