1 Reconbi nant anti bodi es and fragnments which recognize N glycolil GW
ganglioside and its use in diagnosis and treatnent of tunors. Technical
Field. 5 The present invention relates to the field of imunol ogy and in
particular with the obtaining |ess innunogenic i mmunogl obul i ns usi ng
genetic engineering technologic to wuse in the cancer treatnent. The present
invention is related specifically wth tne pepti de sequences which codified
a nonocl onal antibody or fragments derived which recognize antigens
containing the N-glycolil GWB ganglioside and no other rel ated gangli osi des

as 10 N- gl yebinbirint Bhilsclisd andisgments SN pdcRgnik ¥ gl ol dmBaskglioised of

the invention. The gangliosides are glycosphlngollplds whi ch contain sialic

acid and thé‘y‘da'isélsﬁr"égé‘ﬁfmf‘ﬁ and treatmant ©f kWY Sanes of vertebrates (Stults CLM
at. al, Methods Enzyrml ogy 179:167- 15 214, 1989). Sone of these nol ecul es
has been reported in the literature as turmur associ ated antigens or tunoral
mar ker s ( HaK&rBwFaldiigldo v pin | munol  3: 646- 653, 1991), then It has been
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and Shengt r yn rirfSdetyl RIng MM miresss o) %ﬂg Jork, 1-48, 1976, Kawai T at.
al , Cancer glgarc(ﬁ 51: e%422 1246'5 200g1 M,Y)Illowever reports fromthe

I|terature show 25 that the anti-NGc anti bodi es recogni ze sone human tunors
and t unor al gaekgmhhaeﬂhe(.hmgﬁmhl Hat. at, Jpn J. Cancer Res. 79:952-956,

1988, Fuk Bi n 160;1149-1154, 1989). A
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The fil e ent CI’I I ne nonocl onal " ant
produced by asewtmmtigeomr deporsi fﬂéd‘e@cﬁ'tﬂkdmﬁ@ §H Guie Opind lipegnol Bred8693 under

the access RggPethen megﬁ Jigécggéd thENiss o@ﬁﬂ@@erﬁ’@éld@"adhg@(ﬂé’s Rake aﬂgn(ﬂg‘l

i sotype and was gener at ed e i nmuni zation mce wth
NGc GVB gangl%”ﬁé?ﬂ%”%ﬂ%%ﬁi cé’f"l“?“’”@%f’h@;tw HFP‘FPZI Wb?é*ﬁsﬂ?ﬁﬁ sz“fﬂfﬁ ot ei ns
(VLDL) and ien apnse0aeeo3heeanthoadiThe andre comirbnSsidintacias dy mabmtisian cells
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19: 3: 241 2 1283), Geooely. thE'HNQ;C iamel Badgsset svewman and dl@(eoylpdmlthﬁweadiut Wisty on
cel I's beari RgyRhfriBESY SN Sfher 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 reports from the literature show
25 that the anti-NGc antibodies recoghize 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 160:11491154, 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,
1896}, 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 Budapesi treaty under the access number
ECACC 98101901. This monocional antibody has an IgG1 isotype and was generated by
the immunization of Balb/c mice with the NGcGM3 ganglioside hydrophobically
conjugated with low density fipoproteins (VLDL) and in presence of Freund adjuvant, said
35 antibody binds preferentially to the NGcGM3 ganglioside and recognizes an antigen

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



a property that could nmake it a therapeutic tool. Mreover it is known that
t he neovascul ari zati on i nduced by the tunors constitute one of the main
paranmeters in the control of tunoral growh. This has direct research
towards the 5 search for new therapeutic weapons related with the
inhibition of the antigenic process. There are experinental evidences of the
effect of the 14F7 antibody concerning this process. Said evidences have
been found in matrix gel assay (Angiogenesis. Vol. 4, Pags. 113-121, 2001;
Anti - Cancer Res. Vol .18, Pags.783-790, 1998). Matrix gel is a m xture of
protei ns of sal. menbr.an X X that surrounds
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subst anti al pyecesd. i m nate the therapeutic effect of the anti body after an
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patlent with a nuri nonocl ona ter treatnments wth non rel ated
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| munot her a % 15: 42-52, 1994 Vat eo E ﬁﬁiﬁlﬁ %ﬁ S 5 712 120)
describe a 3 B S8 PRI MoRgdergl G ‘Fd‘esi hdYye E?“f'?e c?f”:f H&s nifrifRe
ant i bodi es. dEbe\:aambebocdyhm freachelty parheulamptih odpalidss tHcbg@utidgcivaieso Rdr. al

(Mateo C ot gh BT RARIR 19:0 40340k 2000, £ ehalng, LhETGERRLH AD anc

bi ndi ng capaC| to-the an e original an fesdl t's'l ess
i mmunogefi c Addonetly diveyi ey Brrodent mqm@gaplempm@seml avethe . eflBetot hinstions
procedure oRReRBLA RPumihdh a small 3 nunber of nutations, nodified

anti bodi es that show a reduction of the inmmunogenicity when conpared with
t he chi meri Angrivhabg@yld be of greater importance, the murine mondcional antibodies contain

considerable amino acid sequences that are immunogenic when injected in humans.
Numerous studies have shown that afier 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 o the cross reactivity known as HAMA response (Khazaeli, MB., et. al, Journal of
30  Immunotherapy 15: 42-52, 1994).
Mateo et. al (US Patent No. US 5 712 120) desctibe a procedure for the reduction of
immunogenicity of the murine antibodies. The antibody modified by the method described
by Mateo et.al (Mateo C el. 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



Fromthe above it is inferred the of obtaining versions of the therapeutic
anti bodies that are |less immunogenic, obtained in a sinple economc way and
that result adequate for 5 the nmanufacturing of therapeutic formulations
for human use. It is also known that the use of antibody fragnents has been
very useful in the inmmunodi agnosis of diseases. Ira Pastan anong ot hers
(Eur opean patent filed EP 0796334 Al ) dgscribes the construction of Fv type
single chain fragments using the variable regions of antibodies that
speficifically recognize the carbohydrate related with 10 the Lewis Y
antigen. Based on said fragnents the author devel o t hod for detecting
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Par ham - Ser

259, 43-53, 200 t dul at
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filanment ous p ages al [ows the exchange o chal ns
Met hods Mol thagicembing g reguugitign gf the goginal aerﬁmdwvythtm@n@'tﬁfrmqlmllaoﬁlzgﬁnmthe

different Vigp ac\ﬁ}ltch By foHQde'aaby aga&tbh@dﬁbstvmr tééhﬁ@ué’%‘il&ﬁs fohbsis@hé Qd N9 to
study the role hat each one of the chains plays, in the recognition of the

anti gen anderLgt'Hler]P'Pi?é'Fﬁ: élf aﬁtﬂ{qqé 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 clonationtechnigues (Roovers, R.
C. et. al, Br. J. Cancer. 78, 1407-1416, 1998).
The technology of antibody fragment presentation in filamentous phages offers a unigue
opportunity to access the biding site of the antibody as well as for introducing
30 modifications in the antibody with the objective of improving its affinity (Chames, P. et. al,
J. Immunol. 161, 5421-5429, 1998, Lamminmaki, U et. al, J. Mol. Bicl. 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



affinity of the antibody (Kabat, E. A, Wi, T. T., J. Imunol. 147,
1709-1719, 1991, Barbas 11I, C F., Lerner, R A Methods: A conpanion to
Met hods in Enzynol ogy 2, 119 5 124,1991). The exchange of chains allows
nodi fying the propertis of the binding site and al so conbi ning

i mmunogl obul i n sequences fromdifferent species and sel ecting those
variants that conserve the recognition shecificity (Kinka, A et. al, Br.
J. Cancer. 83, 252-260, 2000 St ei nberger, P. et. al, J. Biol. Chem

75, 36073- 36078, 2000, Rader, C. et. at, Proc. hbtl Acad. Sci. USA
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t he characterr z | onh o anti body fragnents that only conserve partially
the sequencéhofpredest InyBRidpureferetiai m medifiesp eciitfody i deyived dfofri tiet ynusinel 14F7
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t hat conpri s

radi oactPve? @@mﬁg&éjg %@%ﬁﬁé\@aﬁ%'@g tbﬁ b%?d'”%#é% gé’ﬁ Prg’ijgn"a\”ﬁmﬁ feth
present i nveghéwsatfinitg wille #erdpleett funeosefii meri c anti body derived fromthe nurine
14F7 One of the objectives of the present invention is the characterization of the antibody
fragments that only conserve parially the sequence of the 14F7 but retain its specificity,
. affinity and recognition properties.

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

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 radioimmunodiagnosis or radio
immunotherapy of tumors expressing the NGcGM3 ganglioside using the pharmaceutical

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

radioactive isotope.



nonocl onal anti body produced by thehybridoma with deposit nunber ECACC
98101901, 5 characterized by the foll ow ng sequences of the hyper vari abl es
regions (CDRs) of the heavy and |ight chains: HEAVY CHAIN CDRl: SYWH
CDR2: YI DPATAYTESNQKFKD 10 CDR3: ESPRLRRG YYYAMDY LI GHT CHAIN CDRI:

RASQSI SNNLH CDR2: YASOSIS CDR3: QQSNRWPLT 15 Preferentially said chineric
antibody is characterized by the follow Ag sequences of the framework
regions (FRs) of the heavy and |ight chains: HEAVY CHAIN FRI:

QVQL QSGNELAKPGASMKMSCRASGYSFT 20 FR2: WL.KQRPDQGLEW G FR3:

KAI LTADRSSNTAFMYLNSLTSEDSAVYYCAR FR4: WGEQGTTVTVSS LI GHT CHAIN 25 FRI:
DLVLTQSPATLSVTPGDSVSFSC FR2: WYQQRTHESPRLLI K FR3:

G PSRFSGSGSEEGHEDSiesSNVETBDRGMY FRentioRd: FGAGTKLELKRA Moreover chineric

anti body is r I - Dy al ni Fhe: con: i - ) 30
uman heavy 'EE AESES fRRis SRE-BRIURIIEICFIENE, SubBOR B rhdfeabF) 2
pref erabl e praseeianalanbipedytiiedused b the hyhiideme voth deppail eignkes BCABHI%H &POT,

ant i body sder ; if liapal bieRa QEtes t he
hybr i dorrg vvict‘ %’sg{gg%)ésd??} Eﬁr%ﬁﬁb%bg'h%%ﬁ%ﬁé%%@%l%c hﬁrgctegr ?g‘lg@g becaugbefb%{ehe

frame regi ofgavfanchligmiel’iys:and |ight chains contain any of the foll ow ng
mut ati ons: 3EAEAONAGHAIN.  Position 5: 0 por V 6 Position 9: N por A

Position 11 T paor. .V Position 12: A por V Position 18: MporV 5 Position
19: K por R CDR1: SYWiH '
CDR2: YIDPATAYTESNQKFKD
10 CDR3: ESPRLRRGIYYYAMDY
(’ LIGHT CHAIN
CDR1: RASQSISNNLH
CDR2: YASQSIS
CDR3: QQSNRWPLT
15  Preferentially said chimeric antibody is characterized by the following sequences of the
framework regions {FRs) of the heavy and light chains:

HEAVY CHAIN

FR1: QVQLQQSGNELAKPGASMKMSCRASGYSFT
20 FR2: WLKQRPDQGLEWIG

FR3: KAILTADRSSNTAFMYLNSLTSEDSAVYYCAR

FR4: WGQGTTVTVSS

J LIGHT CHAIN

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

30 human 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
fight chains contain any of the following mutations:

35 HEAVY CHAIN:
Position 5: G porV



Position 20: Mpor V Position 38: K por R Position 40: R por A Position
42: D por G 10 Position 48: | por V LIGHT CHAIN. Position 39: R por K -
Position 40: T por P Position 41: H por G 15 Position 42: E por Q Position
58: | por V Preferably, said nodified antibody is characterized by

contai ning the constant region of the 1gd@ human heavy chain and the
constant region of the Ck human |ight ch&ain. Another aspect of the present
invention refers to the Fv single chain type fragnents 20 derived fromthe
14F7 anti body that conprise the sequence of the variable region of the
heavy chai ”P%?ﬁo@\id]ed ,\j{)&rﬂthe hybri doma (deposit ECACC 98101901) and that
conserves the recognition specificity of the 14F7 Preferably said Fv
fragnent s ifesiindel 1 i dheordhai n vari abl e regi ons denied fromnon i munized
mce or hu + di ff er romthe light chain variable region produced by
the 25 re%ﬁéog' 1fh{’/br'L}ellﬁdBorr\r);at that allow its production by a bacteria host as
anti body frBegikamid: gMeeevited on fil anment ous phages or sol ubl e nol ecul es.
The present pidy@id: Ok h& Fl so related with the cell lines that express the
chimeric and humani zed anti bodi es and the bacteria clones that produce the
fragments dBestiesRY r dhPothe 14F7. 30 Moreover the present invention is

rel ated W tpodilig ggharkpereuti cal conpositions forthe treatment and/or

| ocalization and identification of the malignant breast and nel anonma tunors
their metasPay¥d 4hd 7 B¢} rences characteri zed by containing one of the
reconbi nant pasiecdondd pard i bodi es or its fragnments of the present invention
as well_as gn __exjpient gppropriate for its application. Said antibody or
fragneny?coef"ﬂ“%'e‘lﬂgoﬁr?ar?o a 35 radi oactive isotope useful in the

| ocal i zat i oIGHIICBAIN her apy of the malignant tunors. 7 Finally the present

invention i ﬁoéi{:ﬁlna:%fd %&fkthe use of the described re(c)nbinant antibodies
for their in manu turirng a pharmaceutical conposition useful in the

treat ment Beelfier4d ocaPerFati on and identification of malignant tunors. The
detai |l ed depggilif4©On Whofew to execute and use the present invention is

referred 5 below._ 1. ADNc synthesis and anplification by PCR (Polynerase
Chai n Rbict PBgiorpt2: EporQ

Position 58: [ porV

Preferably, said modified antibody is characterized by conlaining the constant region of
the 1gG1 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 hght 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 and/or localization and identification of the rnalignant 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 asan
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.



the variable regions of the 14F7 nurine antibody. The nurine 14F7 anti body

was obtained by imunizing Balb/c mce with the GvB (NeuGc) gangli oside

hydr ophobi cal | y conjugated with | ow density |ipoproteins and in 10 presence

of Freund adjuvant (EP 0972782 Al, Carr A et. al, Hybridoma 19: 3:241- 247,

2000). The RNA is obtained from 106 cells of the hybridoma producing the

14F7 nonocl onal antibody (nurine IgGl Mdb) that recogni zes the

NGcGMBgangl i oside using the TRIZOL extraction nmethod (G BCO BRL, NY),

according to the manufacturer's instructions. 15 The synthesis of the

conpl enent ary DNAc) .and the anplijfication of t VH and VL wvariable

regi ons weré’ Yf‘Bfgn%r S%T‘éi'%e”f'% ig dpfalge W d@%t‘??Aeﬂg?slgRﬁe-” rf@’l“@'ﬂ%@a,

USA) afccor dié:lﬁﬂbdd%st fﬁEthléﬁﬁt:cJﬁwaﬁtﬁfutﬁtemﬁgSa bmmﬁﬁafmidgtdoﬁmfitkﬁf ﬂl?ﬁdlr}]h th’g heatheact i on

is perforne rombps of [RNA_in presence q 5 pnoles of the dT

ol ygonucl eotai"HI rg’@@'i'zﬁﬁ‘gha'?ddﬁjem'ﬂ%'f)ﬁBf??'%ari“ﬁ”'f‘ﬂré' poly Atail the RNA and the

correspondi Neodatgzauddsenitiodes Howeta2 Bxaxte amk sisefthe pedseniainvediica is agieoed VH

and VL. Encgjg te 10 mnutes at 60C and |later add the m xture containing 0.2
h

nmM of ea I'nucl eotide (dNTPs), 1 mM MgSOH4 5 p of AMW-Reverse
Transcri pt asie andDNg syitheé¥iE\ aRd| ampifcation hyr RGB t (Polynizudsec Chaior Reactiob)abf

vol une of SQPgbariJagBWe‘gﬁpgtio; BﬁHP@Bﬁthd&r 45 m nutes at 48C, 2 mnutes

at 94C and Tater su cycles CR wi th tenperatures of 94C (30
seconds), 600e(murids 14T LANEPOdY6 &8s (cbtaiieatu by SinmuagwBalh/camicenwith itives B4 | on

of 7 mnute 8 e ' faGihd 1WGin0 A t he
ampl i fied Dﬁﬁg‘.“i@h%’Fﬁ%ﬂﬁf?&é’g?"‘%@%"’ﬁé&%ﬁﬁe"ﬁ “H%Qﬁﬂew A’?’Egﬁf‘ﬁ?s tgigdd%vm th

t he restlli ctArgaenen 2y ieiPd adiugot {§Fe0972783 A1vHarrgh @t Rl oHAVdgaR 19:F41-3%, and
cloned in thpohESHRCIHNE i€%BlaRRal Adin VECEANS Sof( (Rl APRidbihaChrodding éhel ABRENO
Met hods 152: 89104, 199_%%. The VH reg’%‘on is 30 cl on%d |£ t he PAH4604 vect or
that has i ndPeneslenal anyeqdv,(mHiRe defmks Makt thak fReaanizhidthg NOGRMIGanEiasidsdsio8r t he
gen resi st anhe tTRIEZODI Sitiadiionomethbde(QIBCOeBRON NY3, atangifg ita thBemsmdidirers

PAGA622, whi.c ul?;ﬁars a gene of resistance to m cophenolic acid and a

constant hurf&h' %i‘ﬁpa region. The resulting genetic constructions were naned

14F7VHPAI 6 OPheanydthesid BT - omBieRP1ary BYPEBNAvIehnd the anéfidaticoaisthe Wt aong. ar e
sequenced byt j ' ' ' : T-

74: 5463- 547%)",&'%@? %&Iﬁ"s%‘ixh’g'lét 928‘5”&%53%@%“{%%% ?ﬁ? Sger ET?“ICBR?aAhEoﬁ dyi E@ rigé{g&’

( Amer shan- Pﬂéfmr}eﬁﬁcarﬂmaé@%wwfq@r@wemmwmm@e@eﬁ%w "gyctioRds performed

manuf act ur eryrond 5 EX R GRA G pRisehdREolCBs MRS @Nihk P Ylygon NRSEEL bibSgrititlor
el ectropora F 14F7 HA604 and 10 AF7VK  PAX622

i meal | vod VVPHIERE Brioh bl 91 1 ENANAR! 45t oo EropPpa B EOHASR e ol

m xed arah dissemeed! bachSripihle odgid?BSH(4ri0s At bbisf foeminpmis ian 60%D4nd laeN dd
Appr oxi M1 el e ek BhE 0% PA ot Sach o RONL G GRTA s B RS 5LS Y

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 minules 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 Lhistidinol. The VK region is cloned in the vector

PAG4622, which bears a gene of resistance 1o micophenolic acid and a constant human

kappa region. The resulting genetic constructions were named 14F7VHPAH4604 and

14F7VK-PAG4622, respectively.



resuspended in 0.5 nL of PBS together with the DNA in an el ectroporation
tray. After 10 10 mnutes in ice the cells are submtted to a pulse of 200 V
and 960 F, and are kept inice for 10 mnutes. The cells are cultured in 96
wells plates in Mdified Dul becco (DVEM F12) selective culture nedia, with
10% fetal calf serum (FCS) and 10 mM of L-hystidinol. The transfected

cl ones are nmade visible past 10 days of @8dding the selection nedia. The
production of chinmeric imunoglobulin is determ ned by ELISA fromthe cl ones
15 supernatant. For this the polystyrene plates (H gh binding, Costar) are
coated with goat anti human 1gG serumin carbonate bicarbonate buffer 100
M pH 9. 8, Baill censynetions e seagenced| byt B difeoxnyveigolites metvdyil$anopBSTHe éh

(Phosphat e Bifafse()saard: 5%385&7&& é&n@%e-@éﬁ%caore 1%15:)7 DRAdPARersdd ture

supernat ant sanples diluted in PBSTween- FCS are d and incubated during
one hour at @?@5“%8“%%9'@)53‘5‘?@ﬂﬂégﬂwra‘ﬁﬁ?'ﬁeﬁwb%@ ﬁ@ MRS are then

i ncubated i@ g) agxg,@gg,ohm MQﬂcahﬁ@duyserum conjugated with perOX| dase
(Jackson), for_ one Later the plates are washed

manner afd |m5§45e6‘9v$'?ﬁ'08°@ﬁdr Witk 1 BigsPnkiF JVHLH%%G%&“GH%HmWAFbW hat
cont ai ns t hepaGaebstihadieed wﬁwemeleﬁghnamvne TABtBINASL ardThfddipRated hethabBaid,i on i's

neasured at 492 nm .Th a e chj I’IC nt| ody. recogni zi n the
antigen is Vet and O ﬁ’ggé'gﬁ?ﬁé Pé% (p%pﬁf H@SqH‘é"Y‘N&%ﬁ% Eﬁ

ganﬂl :5 85:_ defeus?aireleg‘rdwyn tol deeni Apohfyxesd:e argharepblEcrg by(daoiny@aﬂqm Thluﬁel)s Txe &t@oat ed
W t of & ol uti.o t hano are
i ncubat ed f &Y Pindﬁgu 853%139%:%%%‘3% eéﬁ%rgh@ﬁre%%w% ntWVZé\a

bovi ne 46r oatituies in isethet ¢edia a(%m)ﬂitl%tprﬁ ful$es PG00V ihe P60 FHad 8re8ePt id Uvei ng

E(' hour 0r3170Cm|rﬁ)ftés 8 \é@ssgl%scu%rteg 88 wdIRSIRATR ASai écl Bbﬁ)gcdo DMEM
¥ Sd0ed 5 G

s- HO - BS |n a concentration range - 0.01
g/ m. in pre§éﬁb@‘%ﬁ‘“’? ﬁe"‘ltf‘hé‘eﬁlaot'viﬂhﬂp"étfé’ﬁ" c3Fare ﬁ@f@ﬁr&'n*tq 'E?M:l?ﬁ ‘fDV#@IWL at

370 flurl 39 e U'Qf'nizftééte& ?Iﬁnéﬁdﬁ&%déﬂlﬁ‘slb £ Whylslof E’Ea% ﬁ@@ﬁfeblﬁ)nrrﬁé’c{ié I ggcl 51 o
evel ope W re VI dl ne I OXI Se CO at e 0 a

The absorba 8 ’?'8 ELH? e‘iﬁ""é‘?”c4§'2“9ﬂ‘r‘9'°§‘§m4's e%ﬁ'g’l"?%’ch %ﬁr %‘f Q%C’He "RABRES ed Ab
14F7hT kg huopérhatatt Gor ofis theemilisopet. platPs gdigh thiraingp Cosiag pre @pmd véth gbae
sequences of e var d i f 4 r Y. HI

P oar am (W PRLMETeR g 3oyt BB ot by 503 SR YEED ool ioh AT

the identi flheapidten ad themewssigrewiths PES Tween (Atosahdte duffed d@nw stollvtuam 0.5%
anphypati ¢ Rgldex o8t .suets;r &nd th\é\'f&ﬁ\ne Qﬂéerﬁﬁﬁﬁ‘t ga%lp?ésefﬁuwuh pbb,@wlerpﬁd:é are

|nnunogen|C|ty These gorlt ns pre di ct Ip th case the ragnen S
rel ated wit R9eek apg é%félﬁ?f&tﬂu%ﬁn%fon? howi ebpé |Tr’|‘et rﬂee%?ﬁ 48rRed agAd s PBE  t he
heavy amg | iTgflencdhai 416 tAdn inBebated lnn@atléuh'ﬂhmm&b@méhaaﬂberb@.dabnjugaﬁaawsI s of

ool 00 40 RE? (TP 051 e T, RS SHSRES 3 e o
regi ons of mepoet edd imenbated mrthra)gtratbphmspsmedauﬂdeadﬂuﬁoyn pHhé. hinaanontaing 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 50 ulL of a solution at 4 pg/mL of NGeGM3 or NAcGM3
in methanotl and are incubated for one hour at 37°C. The plates are then blocked with 200
uL of bovine seroalbumin solution (BSA) 1% in TrisHC! bufier, 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 ug/mL - 0.01 pg/mL in presence of the the biotinilated
murine 14F7 antibody 1 mg/mL, at 37°C during 2h. After the plates are washed with PBS
and the reaction is 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.



10 i mmunogl obulin that has the hi ghest honol ogy with the nurine nol ecul e

bei ng anal yzed. For this one can use the SW SSPROT data base available in

I nternet, through the BLAST program (Altschul S F et. al, Nucleic Acids Res
25: 33893402, 1997). - Analysis for the reduction of inmmunogenicity. The
essence of the nethod lies in achieving the reduction of thei mmunogenicity
by the 15 rupture or humani zation of thé possible T epitopes, with a

m ni mum of nutations in the FRs, specifically in those segnents that have a
anphi patic helix structure excluding those positions involved in the

t hree-di nengjonal structure of the antigen recognition site. According to
the method the Gayensseed B Y%‘@L\?aﬁ’c?%'i‘se o &g %8 anelyagd Wﬁht%%ﬁ‘ﬁn

i mmunog| 0bU|Ptdgr@*ﬁe(M‘e0 ariedet d1h Jt hembrorerssoretef22be ghest), hananl egywsand t he
resi dues falt differ between the ri ne and t@ human segﬂeﬁ:ne are

i dentified J:S’r?r‘il 'Gehon flet ﬁr?ﬁﬂ'i“ﬁ%‘ﬁuoé r Wgl AN PG9S AL 30 EHHPRIRTEGIERBF t he
FdRs ( Kabat Elhlcﬁeﬁs&i%G&SelﬁtfedMI?ltlﬁeﬂScerl]IOfnmuﬁﬁgm'ﬁﬂlt@ngﬁiéﬁe ailgﬁrﬂrmbr,eduﬁ ﬁttl‘:‘ls .
Edition, _Nation | nst i of Healt eS| dues. w

be. ¢ he. oies ceh D iaenleBtscE el Wi i e BiPh oL d KoigRecab &Y Serind ROPHE S are
posi tion of tnmleeahylmhngmqtmmtha?ﬁuﬂ'r’memFesmdmelanNaemmuy in the FRs positions
responsi bl e qf sent in the Vernier zone or
t he ones par?‘ i Cl pat‘?ﬁ'%%'&%i&'ﬁ |érgaﬁ(': %‘gﬁgépb@L% VH VL interphase can not
be mut at ed Bbezuswo ptid ceulenced bt-thte \tetigble ioereingi afrimes it éna bres taropsred wittofhe t he

variabl e do @ch Rends H\?ari@ﬂ% @Qe(%gr”@ﬁ(?ﬂ%&shﬂafn t\.{qg@o%ﬂg kg Qie}\{g?] 4R 9en.

Addi ti onal formati on a ' uence o e substitutionhs proposed on

t he ter tiPar ynuneaiabulin g1ah hagtheprighsist BPmelenbythibeaewinarmelpeds prgs ahalyzee

vari abl e regupiies or@ daR sk the é\@l@éﬂﬂidﬁ H§ta @hsd BiBIE & I’nfé‘?s%t ahrRABRiNe MUSh as
t he presence of proline residues in Fﬁes%e'sagatl c helix or the fact that a
1Tt

certain nur iPFRIFBIAIRFEUHES! r?th”éi'ﬁlﬁé%ﬁ’ds B0 P tion in the nost

honol ogous hwmwsmuﬂmedwtona:ﬁambgémcum ot her human i mmunogl| obuI | ns
can be conS|Tg'er ed rlct IS fnogl tal nf K f,{§1hat L?nont,?' &sba}

maxi mum of nutattons,” t hafne S "f‘"ngt i) C'neor DEMIOgealy by be o
fromt _helShunmmumoor rslequenm i ibe mmsablecf britoped, lvéth & errginomsofoautatives abtrei ned
with differ . 14Fl%£h?tuh Hase eé éﬂié Mot ROR 2 é%aﬁ,(sjatmggn & u]zeu;'aemoﬁr@qh&é“ ne

sequence of OSSI e T epltopes an in these
segments t h@%@@%@@#eau"f Wéﬁ'ﬁﬁ?dmeaﬁ?'ﬂﬂiéml'ﬁ}ﬁﬁﬁf faﬁégttgemrecogsmgmb'set i tutions

are made by AcBérdmgny @it inethad tﬁeegéa;nbm@s)f e \chna@@tr&ﬁor{amaaaawosme mir@ni ng
and expressi on of thE humani zed 1'ﬁbFz?T ant i bod

‘% ﬂ tkh% FOcellﬁ cete
genetic condPFHERYUN &t FEHREHUMVILESHTRE AR ARENEA! 0928 AN BENSPETNT
ant i bodyzoar ehaabtitiernbetwbyn tiee rmerinle oshdd @ hivbed degii@ree ard hfgmuﬁufde oglyonelei n t he

respective S wihil il ek, in the case of
the chineri & p%ﬁétfﬁafé%ﬁag%g ‘r"‘ﬁll(‘:{;nt 1 reg 'i% zthﬁﬁﬁ% K%ga‘%ﬁ/?\mem%%?ﬁm §ne
constructi om1mmummg’pakmm,2@ﬂtaﬁdxtlon Natlona| Instutute of Health, 1991). These munne"

residues will be the ones susceptible of being muted by those that are found in the same
[y position of the human sequence.

25 The residues present in the FRs positions responsible of the canonic structure, those
present in the Vernier zone or the ones participaling 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 sicture 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 o obtain a version that contains a

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



14F7hTVH PAH4604. The transfections of these genes to the NSO cells is
exactly under the sanme conditions described for the chineric antibody. The
cl ones producing the humanized anti body are al so detected by ELISA. The
capacity of specific recognition of the antigen by the humani zed anti body is
verified 15 by a conpetitive ELISA using the NGcGVB and NAcGVB

gangl i osi des. The procedure is identicalQto the one described for the
chinmeric antibody 5. Construction of antibody fragments |ibraries on
filamentous phages fromthe 141F7 hybridoma. The rressenger RNA is i sol at ed
fromthe cells of the 14F7 hybridoma, the conpl enentary DNA |

synt hesi zed SAAENCH B8 ByiAGH Y Qi'@ﬁ’r"@%ﬁdiaﬁdmc gotpiRed witp |d£ﬁ9r9@t F@@P'ﬁﬁ@”éfﬂft he
heavy and I ghtonshai ns are separately anplified using two sets of

ol gonucl eoti des designed to hybridize with a wi de spectrum of murine

vari abl e r ediftghddeniifydoy gp |"%I"é”r}“§g?96ﬁ’1'§“@f obdlsr 145ApNE FRAsabIRe hvgPIERR AN S
purified, digestyed Wikl thbe @@ &s ithé eregazwraﬁfemm ftdnkpél Humahhenesphegen de

pHG 1 m vector (designe resent.aton of Ie chai n anti bodi es on
55 the sirf Sbestbftions gfgr@#ﬁw%ﬁ%@s@ onaLEER S ) MR IRELTHEOER: t he sane

elnzyrre. The - q%mdyehe emﬁrewen bt frdlmg;mmmwmhaaﬁnwy nhltﬁq_l;]laoctellﬁt r °d”C§d by
t t t

bacter i e COERitheeBna R iRy, fgesporing p Renaf a8 Vi regpte PLEROHETEF

limted di venhtdbddy dabbtained heine chettiod etbsériberh telfree, IBEY ateydonedomale resfdutivDNA

correspondi r.‘aga} ?.B#'v%ctﬁgs%mhé ak %jeh b%“&t!,c{v'eeﬂt Cha%@ﬁ?rr?n%eéﬂmé “5.%‘30(5,? ed

col l ections | € redi ons previ o
and di ga$t ecconstrdstiorheokipping phe afto&owu@wzgsnets:) coﬁtwahqrss t1HE?hBéﬁté*lG4@22 and

constructi ongcarf. ﬁkﬁ@?&c%ie 'lrQnst?@cﬁll)Rsr b@tﬁeég gérne‘% ta_ Qﬂe ﬁébadeﬂsr isBkactly under

el ect ropor ation, to con ferent ges of 1 ndependent brari'es. One of

themis a rh§isamenseldiiony qeﬁ?ﬁbﬁédoﬂi‘%tc WWCCW'Q?‘PMJCT%CW%% PrOsECiBthab| e

regi ons of trhuﬁlalngmam%ayarea@domiecwatwﬂegp.fromthe cells of the 14F7
hybri doma. br aries are, al so 35 obtai ned in whic

n _exchan
VAr abl o egiNgriep PRt oA rpd e By PGS bdey BodidHog
wi t h di vier s ebycotdrepdtitrenELIGA ustngi thd NEcOMB anisNAfGB ghbgliobides She lpk@deded i r om

muri ne and ngé%%@géx%cﬁgaﬁ@ He%ﬂln?érﬂc%ﬂ{&&q char a_cteri zation of the

cl ones produci ng s agal ns glycolil GwB. 5 Col oni es of
each |i brar b deenstrtion of antjhedy rﬂragﬂ'eptsoﬂbt?é'esh%lgé%amwﬁw?t Ipbagess frag thee
auxi ll'iar phgge h%,?mmg The recognition of t4glycoli I GwB for the phages
bearing the _antibody gnents is analyzed directly an solid phase

i munoenzy rra'lfﬁec'“?se‘@’f'ge(’ ﬁN%ﬂ)‘SO'a‘%{%“ theetels ghhe WG&UE” e Hie qoawmeaﬁa@f
fragmentz® areNA ecshinesided ﬁhﬂgéSedﬂﬂaﬁém@rreQﬂiﬁﬂdb@dy e Agapie r&gibrisamidieal-pt al

bt ai n . pr GHATRLT BIPS OR SR PONCETOISE ANEL Bady S ragiNe SoRen BHAMGI € « he
di versity ofhyblidizé with ar wide spaderpbfagerine veriable regives. ribe viagalpé aemmsmfceacn act
with the antérﬂ[ﬁi’ﬂed heavy chain is purified, digested with the appropriate enzymes and linked to the
r" j phagemide pHG-1m vector (designed for the presentaion 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 TGt E. colfi strain. The transformed bacterias constitute a semi-library of heavy

chain vatiable 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 ot chain exchange are alse

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



N-glicolil GvB bound to a solid surface, the phages bearing the anti body
fragments with binding capacity are retained and the rest is elimnated by
exhaustive washings. The bound phages are eluted by a pH change and are
multiplied to obtain a new phage 15 m xture that serves as starting nmateri al
for a new selection cycle on the antigen. After various selection cycles
the recognition of the antibody fragnmentsipresented on phages from col onies
is analyzed. Thus the additional clones producing functional fragnments
diluted in the initial library are identified. The characterization of the
anti body fragments produced by the clones includes the 20 analysis of the
speci fi ci t y ceypbped githalivgrsestoliectigan af vasiebleapgiprsioidighythadnsi Q!&nedtﬁ*/@ﬂ ViR of
the tunmor reg@@likh }mpP¥cid8runohi stochem stry, the evaluation of its
capacity to be roduced as sol uble functional antibody fragnments outside
the context foftsplatipp ang sdharacigrizgton nofp Mgy &4onesd pf?%“‘ﬂlﬂ’r}?r‘ﬁg‘édk demeBlsng of

their vari aliginse8idgholil Emrrpl es: 25 1In the follow ng exanples all the
restriction enz%%tes or npdification used as well as the rea ents andrfe
i ed.

materi al § werdertist & RRAY lfbr"?ﬂ/naé%ﬁ?@Pc"i‘ta’P”%UTocBmH‘r'ﬂeeEQagﬁﬁﬁ N
Exanpl e 1. Gmscmaﬁpﬁ@d lmas W77 TE]SIIréﬁbrghIﬂodVBﬂﬂ@l;@mmlGWlﬁdrbﬁ@ithaJd%b@Yﬁ@ hesi s of
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The characterization of the antibody fragments produced by the clones includes the

20 analysis of the specificity by ELISA against a panel of related gangliosides, the study of
the tumor recognition by immunohistochemistry, the evaluation of its capacity to be
produced as soluble functional antibody fragments outside the context of their
presentation in phages and the complete sequencing of their variable regions.

Examples:

25 In the following examples all the restriction enzymes or modification used as well as the
reagents and materials were obtained from commercial source unless otherwise specified.
Example 1. Obtaining the 14F7 Chimeric 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:
Oligonucleotide 1 (hybrid in the signal peptide):
5 ggg gataic cacc atg gaa agg cac tgg atc ttt cic tic ctg 3’

35  Olygonucleotide 2 (hybrid in JH1):

5 gog gctage tga gga gac ggt gac cgt ggt 3



| munol Met hods 152: 89-104, 1992). Once the VH and VK regions of the 14F7
have been cloned in the previous vectors, the constructions 14F7VH PAH4604
and 14F7VK PA&622 are forned. 15 Twel ve i ndependent cl ones were sequenced
by the di deoxi nucl eotide nethod (Sanger F et at, DNA sequencing with
chain-term nating inhibitors. PNAS USA 1979; 74: 54635470) wusing the T7 DNA
Pol ymer ase sequenci ng kit (Amershan-Phartiaci a) according to the protocol
descri bed by the manufacturer. The VH and VK sequences have a high rel ation
with the I B and V subgroups, respectively, (Figures 1 A and B) according to
t he Kabat 20 classification (Kabat E, Sequences of proteins of inmnmunol ogical
interest, FFREWMEdition, National Institute of Health, 1991). NSO cells

were el ectrwaoatjadowetmhmdp,gtr@fs,ghé%\z{hlﬁbé}d%604 and 10 pg of 14F7VK- PAG4622
linealized with the en |taéed w t h et hanol ,
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confl uence Ziygomueeankloepyied iDyLsmpNt I fugatl on and resuspended in 0.5 nm of
PBStoge%her W t i eelﬁftrog tlontray. After 10 m nutes in

t he @%A in tg
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are washed agah ’idned H%Bﬁue gregiens aetdore e tdoastricBentd d4FFYH-PAIGAEDI @al 1 4ARTVRAN
kappa chai n 4 %are %Ied with 13 peroxi dase (Jackson), for one hour at
37C. Later t % e Wwashed in the sane nmanner and incubated with a
citrat e-lﬁhos]'marteemmmment sinas were plquancedt yathe alinsoainagedtide mesdys (Saager F

o-feni |l endi n im 5
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ant i bodi es. UPR8 theddt PV Rolyrerash saae '?C'ESh|kﬁéf\F’@r3§ﬁf'1PBBWC(aA@)?°%§9d@t“ﬂﬁm ned
by a conpet igrdtiébl Eb&.c%ed bi Ui BndadtirersThe e aﬂ@wmué%eematm Hidh RRfibe 14F7

conpared with t 14F7 in the rec n|t| tes
ol Daor . "Nttt BEABAILY sibg fub s reP Y oBRbres DA St BOAETHE e Bsbht ans
show at 26i mclaasificaioo gRabatt E,0BequebCesYei plotdbist bbmnumombealr eeogni EiftbrEdition, t he

antigen by t 1 I 14F7 Ab. Wil e no i mmunoreactivity was
observed m%ﬁoégloéﬁﬁgﬁté){)méaﬂﬁ 1’?%@ wth the I4acetXI ated variant of the GV3

for either oSG ggdls were electroporated with 10 pg of 14F7VHPAH4604 and 10 pg of 14F7VK
PAG48622 linealized with the enzyme Pvu |. The DNAs were precipitated with ethanol,

i , mixed and dissolved in 50 pL of PBS. Approximately 10 cells grown until semi confluence
25  were collected by centrifugation and resuspended in 0.5 mL of PBS together wih the DNA

in the electroporation tray. After 10 minutes in ice the cells were submitted to a pulse of

200 V and 960 F and incubated in ice for 10 minutes. The cells were cultured in 96 wells

plates in Dulbecco Modified (DMEMF12) 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 immunogicbulin is determined by ELISA using the ciones
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 plaies are then washed with PBS-Tween (Phosphate buffer saline sotution,

0.5% Tween-20, pH 7.5), and the culture supernatant samples diiuted 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



anti bodi es. The murine C5 Mab was used as the irrelevant Ab. Exanple 3.

obtai ning 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
regions (Fig 1A and B). Additionally in both sequences the anphipatic
regions or potential T epitopes were dgterm ned. Later the nutations needed
to convert the nurine VH and VK sequences into human sequences were
determned followng the this nmethod of 20 hurmani zation of T epitopes. W
refer bel ow the maxi mum possible nutations that can be perforned. In the
case of thepdbkidasp Gackaenptidroorse hourtdie87fosiateotte PabsDareldashed, in 18 sdBe 20,

38, 40, 42 4 ' C ' ' ; M K
WK R D TR o BE et TR e baGh ol BEAS ARG CFS o g boptuing e
respect i vel gubsFhtesefanilendidrong Aller €5 aButrsithogbaothtion isoveadusgsirtdg2 nhe PCR
products (Kamman Met. al, Nucleic Acids Research 17:5404-5410, 1989),
using the oligonucleotides 1 and 2, and the 3 and 4, in the first PCRs, and
t he resuf t sExempleo.eReagiiyly ofnthantAF7Qr amitRdysagaing| the INGe G god AE3 des 2
and 4. The gggiriges of the ol ygonucl eotides used are shown bel ow.
d ygonucl eotides for the nutations 5, 9, 11 and 12, of the heavy chain: 30
O ygonuc| eof h¢jeeagtivitg of Hiecl 4E4 ghigeric ghpoey dAp asgipiergined y @ wnpelitvg Biérb cct
999 3' O ygRoucd emivisdBe Zpedificity 88th8 Chindtic 1dr7 B8Ap &8¢ Wil thed@Griedf4FIGH thd’
A ygonucl eotide 3: 5 ccc a%% ttt tac cac ttc %%c ccc aga ctg cac aag, ctg
gac 3' O yFSA%EILPt gelvesterpie plates Jaolsp. Mg corlpdgyih é@g%“ﬁg@’g‘j"’éﬁ‘ ttt
ctc ttcigt ggar'»géiﬁkiaﬁ EtdmgaAm ghu;om;irmﬂr abho@ABatinea sceewianiamgn ante Yedoghitigtdof
mutations ip the 1 an . 35 LLion re.introduced in the
Thit carri efheardar™ byl D ReriRel dakhaRARIE oy SRSy s ghlegd
respecti vel whedLoaBel dw alatesswithwing INsaacetylatsain uatiamb taf dee GMariar 2ithend thes 3
and 4, descijhed;e .the%‘ﬂ'%rg'lg cE@-'r%thS hQé‘és&dEQ%hé).’{r%feb RUNg of the PCRs products
as ed be yg

was perforne escribed before. onucl eotide for the nutations 18, 19
and 20 of t Fxameled, Qbiteining difergotMessiang pitbe hungmizgggntibedt-ca gt g agg gtg tcc

tgc aggisd’ FhEhuePMLLRPUKkARqdences wﬁ&gccﬁﬁﬁa?egﬁwtﬂg%&ﬂﬂnﬁﬁ@ecgn%c&%t&%seggt. 3
A ygonucl eotide 3: 5 cct gca g cac cct cac tga g?c ccc 3 C]%gonucl eoti de
P 83 f4ef any 3

4:° 5 ggg g&r@iningdhe most e UIRER SeqygnR & 1 hogy i hesVR g &l se
once the preagishsSFLIAaANdOB)S Addiforaegineinteseqanocaéand hinphipatitliegibhOospdintidl, G
were introdquced in the positions,3 40, and 42 i theDhlAﬁthat rried
them substi t?ﬂ%f’%egs %ree d edmgﬁld'noqaéeé%c?smkfaﬁ = 'Efedregst AR @F‘"‘“@E‘i’g’\%a&f’e
shown t he oMfgesnwehesst intte Suhamrrgqlencan dveBe aletermined delomwinige thef this e of

mut ationg. TNGaRYRIhaRR dtofds. e REBSIOR R HEkPuNRBoRRId ALIRGhAR 08RG bed

bef ore.
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
E 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 resulis were overlapped in another PCR using oly the olygonucleotides 2
and 4. The sequences of the oiygonucleotides used are shown below:
Olygonucleotides for the mutations 5, 9, 11 and 12, of the heavy chain;
30  Olygonucleotide 1: 5' gtc cag ctt gtg cag tct 9gg get gaa gtg gta aaa cct ggg 3
Olygonucleotide 2: 5' ggg gctage tga gga gac ggt gac cgt ggt 3
Olygonucleotide 3:  5' ccc agg ttt tac cac tic age cec aga cig cac aag cig gac 3'
Olygonucleotide 4: 5’ ggg gatalc cacc alg gaa agg cac tgg atc tit cic tic 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 aminoc acids M,

K, M for V, R, V, respectively.



A ygonucl eotides for the nutations38, 40 and 42 of the heavy chain:

A ygonucl eotide 1. 5 cac tgg tta aga cag gca cct ggc cag ggt ctg 3' 15

A ygonucl 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

A ygonucl eotide 4: 5 ggg gatatc cacc atg gaa agg cac tgg atc tit ctc ttc
ctg 3' Finally after verifying by sequeni@e the prior nutations, a nutation
in position 48 was introduced in the DNAs bearing them substituting the
amno acid | for V. Below are showmn 20 the ol ygonucl eotides 1 and 2, and 3
and 4, used in this nutation. The overlapping of the PCRs products was

per formed aSelpwsatei Hryrbbethaenesisqjigract aed |2d@§df*6~°r 3 ¢ Audazarised 48 sd t he

heavy chain mutéﬂo%ﬂ%@%b@%bﬂ?‘ oflthe PCHE ;90%@3 Wb ebfotm&Das daerimdibetore.
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introduced 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.
Olygonuciectides for the mutation 48 of the heavy chain:
Olygonucieotide 1: 5’ ctg gaa tgg gtt gga tac att 3’
Olygonucleotide 2: 5° ggg gctage tga gga gac ggt gac cgt ggt 3’
25  Olygonucleotide 3: 5" aat glaicc aac ccaticcag 3
Olygonucleotide 4: 5” ggg gataic cacc atg gaa agg cac tgg atc tit ctc ttc ctg 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 amino 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 58 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 olygonucleotide sequences
35  used are described.

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



A ygonucl eotide 3: 5 cct gga ggg gac ccc aga aat 3' dygonucl eotide 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 nmutation was perforned it was verified by sequence. The
resulting genetic construction was denom nated 14F7hTVK. The VK and VH
humani zed regi ons were cloned in the vectorsPAX622 and PAH4604, form ng
the constructions 14F7hTVH PAHA4604 and 1AF7hTVKPAX622, respectively. NSO
cells were electroporated with 10 pg of each vector that carried the

humani zed 20 vari abl e regi ons 14F7hTVF+PAH4604 and 14F7hTVK- PA622,
previously linealized by digestion with Pvu I. The el ectroporation process
and det ect i Svoepugieiide 1o Jat ¢aatcag @pp 66x00 AR 1¢1 8927308 Humani zed anti body was

i denti cal t@Xghﬁu@élﬁid@@.s%’i@%tég‘&&ﬂ&fégttﬁ%mcia@cng@d &ogy. Exanple 4: Effect
of the 1417 on the tunor (tgr owt h decrease in the in vivo 25 angiogenesis
nodel The nEMyARBHHeBES 34 uhAct 981a92 ClgRECAFIEIIOMA 2 at ri x gel as angi ogenesi s

i nduct or wag)ygenesledite UGl gdPhathid ALY BtgdiGh)ageBgRG Wt qaﬁagww@aﬁous
i npl ant at i on,ygg t he tunor qune (B16) with matrix gel in 'Eb%e ng dle ventral
line of &57PBL6 nale nice, the induction of the tunoral angiogenesis

processes AfemasriiyiBgsty edqudnee ihbi sretibes miliativosta Bhdanel lin pwesitorTisg edasv t h
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subcut aneoushd tiygatuclentiden it el abahaind aed 47 egidon thed multeioanTheadverlapdmnd dfaker days
after i nocuIp%tﬁso&oé%gse\gggﬁaz?gn)fése%%g%gdf%?ogg_ and gel pearls were extracted

al ong wth the resi epiderms and the size of the tunor
i sexam A8d IBygeaucledidepios aiukation SBglthe lightchails how t he size of the tunor nass

of the tumr@%g%&l@&ideh@%’aﬁ{c@ %egtc%uacééﬂ’ decreased drastically. 16 To
di $t i ngui sh the neovessels a hi's gglat hol ogi cal anal ysis is performed of the

gel s st ai ned®YaNbHedtie £rt50R99 9tAIaEIE 99 BnddaiFt A9 HheIR6StAi ning with an anti
PECAM Mab ( englihbebdtak 3: mREK @b god b4t ada aét @8nd B, a decrease in the nunber

of bl ood vessels i.s observed in.the i ectjons, of t i mal reated
uth 1ar7, meuRlr agh gt el Pl BRTONE Wbl tE: Gia e DR B b
anrrpl if‘;? mgsp:i;mmami_n&wés pevtaripedly whs agritied by Isadnrea;;l.es. 1(:)2 fl_l I Iziment ?USI p[]fages
rom r : Wi ri Pure Isolation
Reagent (Bore‘%r irlr31 eﬁg%nnﬁeﬁ&%gﬂfﬁzﬁwo}@%}%ﬁ. (ﬁf‘( 1%6 14F7 hybridoma cells
and the conplhenénend YHONRaNEed regiors wemeiangddn itler yechre2ARRR2 Bnd S1AHSEP4nd

RT- PCR r eagafinilg thel Sbristti@@ane4re$H-PARGs0R bh@BLE7THROIFHE0P, tRpedifayy and
| i ght chains deriyed fromthe h%é)rl doma were 26 Cé‘? es, of

. nplified by ,
pol yrrer ase QHR IFelSHErs SREVIPOAIEY PR Bk aREverBhIat s5Med dbm dumapizery
20 variable regions 14F7hTVHPAH4604 and 14F7hTVK-PAG4622, previously linealized by

digestion with Pvu 1. The electroporation process and detection of the clones that express
the 14F7hT humanized antibody was identical to the one described for the chimeric
antibody.
i 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 middle
ventral line of C57/BL6 male mice, the induction of the tumoral angiogenesis processes
30  was measured. For this the melanoma B16 cell were mixed with 0.5 mL of matrix gel and
64 units/mL of heparin, alone, in the control group, or in combination with other antibodies,
fo 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.



C, 1 mnute at 550 C, 1 mnute at 72 C. For this all the possible

conbi nations of a kit of degenerated ol ygonucl eoti des were used (designed
for hybridizing with a wide variaty of 15 nmice variable regions), which are
shown in the follow ng table: O ygonucleotides used to anplify VH and VL.
The degenerated positions appear in brackets in the sequence of the

ol ygonucl eoti des. The sequences of the rgstriction sites are underlined. 5

VH Apa LI 20 5'... ttc tat tct cac apt qca cag (gc)ag gt(gt) cag ct(gt)
ac(ag) cag tc(at) gga 3 5'... ttc tat tct cac apt qca cag gc(ag) gt(ct)
ca(ag) ctg cag cag ct(ct) ... tic tat tct cac apt qca cag

ga(ag) gtg dadigingyeht eg@yve(sg@'}' ada&jonaéhol@g:@hmah@@asBeﬁor@ev/ﬂsfheme@ stainedya acc

agt act Ccamﬁlﬂ%e@érﬂtoﬁ%e@&%&g%tﬁgﬁnﬂ%tﬁ% A% SREAnPBECARE Mib e%t@hal ga
acc agt act cca o app qgc cga gga ¢ tcc 3 ga

ga t
acc agt act Mmagker %&9“& » Agad §g@ deesatiy t@%BUF(’BQf)OgP'OQQ("W 'éaysemedggé{*e
(gc)cc. .. 3" fisdue éélenéiélofhhéan.ma@t@aféw.ﬁamtg QferPEingeaY foltle Wit 3kctlodd at )
t(ac)c agt ctc c.. 51 ... gta ctc catg cg acg ata tcc aga tga c(ac)c

a(ga)a ¢ (aé‘f‘”%ated a’ﬁma'SBO 5 ... gta ctc ca tc ac(cg) aaa ttg t(tg)c tca ccc

agt ctc c. Exampi?e 5 \l.f:on’u\dﬂlﬁ.:choﬁ of anfAR@yJrayniehd [iDERied @5 MaRehiols (phaged freh
(tc)tc cag c f’@ﬂg 5'...aag gaa aaa agc qqc cgc ttt (tg)a(tg) ctc caa
ctt gt(gt). 14 q’l‘l‘g’%rl abI e regions of the anplified heavy chains were

purified andhsenm;eatgealﬁm \dagssratyd wﬁBﬁTrWu’tdﬁlsbhﬁorr As4gdeint {Boehrirgyez WraesheBh) |

d LI. t,s fi I t DNA of
the phagoni SR PECTEr “HRek 18 rEn PRSI col a8 B oy ibientiy BV S\
the resubti rsgntgemmdl mtIC(E’MSSTNBtEn@h&rbratﬂérﬁ%méagehekﬂl' Gitra)agﬁecbllsﬂ) stihai n
were transf Qrumg, Ra?éoﬁ»k%ﬂﬁe Z%&’ﬂﬁ?ﬂ%n%%@d%r& e bed er%%r?pr;

Hforrreda sem al ns varlaberelons erived romthe
14F7 hybr i ddeebufycles &f pﬁmewaa@ @hg'n Feachen ; tBEiolw'r»@efm ibens: P seprls ik B4DNA of

the semili br(ﬁHYmih@f% zﬁufrsbtl edmﬁutarwl 7908, FEAHS it d/ss(i!é)&‘iﬁ&@htu%si bt Nat of and
Sal | enzymes i nked yr coll ections of |ight

chain vari alﬁjlegerfeé!ﬁla‘a)ﬁygﬁ'?‘@%‘%‘aﬁ?l Vﬁf&.h&j&@ ; Etng? FPrtWBr'gg'%ﬂrﬁ"t'éﬁz‘(}’ﬁ‘éé’a”a@éeft eri as

of the &l sﬁuéavmlamrreglmsarvﬁfmdswwmmmhaefsmavmegmaglenet| c constructions and

four | ndepenshulibilial L E8 BT SnY SH180s VIOl (LASMAIES R ool ATy O

limted diver containirng t
light 10 chehrmeféem itheegedueten ofmae ygZnuniestidetorthe \mequenaesspfztee mestrlcﬁlou s1e36
i ndi vidual s., Jhsueplagr three were chain exchange libraries that

i ncorporated diverse collections of variable
'VH Apa L

20 5. tic tat tct cac agt gca cag (gc)ag gt(gt) cag ct{gt) ac(ag) cag ic{at) gga 3’
5'... tic tat tct cac agt gca cag ge(ag) gt(ct) ca(ag) ctg cag cag ct{ct) ggg gc 3’
5'... fic tat tct cac agt gca cag ga(ag) gtg aag ct(gt) (ge)i{ge) gag ict gg{ag) gga 3’
3' VH Sfil
5'... ga acc agt act cca ggc ¢ig agg gge cge aga gac agt gac cag agt cec 3
25 5...gaacc agt act cca ggc ctq agg gdgc cga gga gac ggt gac tga got tecc ¥
5. ga acc agt act cca gge ctg aga gac cga gga gac (gtlgt galge) (ea) gt gga (ge)ce... 3
5V Sall
5'...gta cic cag teg acg aca tig tg(ca) tg(at) tfacjc agi cte c... 3

5'... gta clc cag tcg acg ata tcc aga iga clac)c al{ga)a ct{ac) c... 3’
30 5. gta cic cag icq ac(cg) aaa ttg t{tg)c tca ccc agt cte ... 3’

3V, Notl

5...aag gaa aaa agc ggc cqc th (tc)a(tg) (ic)tc cag ctt ggt... 3’

5'...a&g gaa aaa agc gge cqg it {tg)a(ig) cic caa ctt gt(gt)... 3
The variable regions of the amplified heavy chains were purified and seguentially 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)



regions of |ight chains obtained previously frommce (kappa isotype) and
humans (kappa and | anbda isotypes) and their size were of 1.0 x107, 1.4 x
106, and 1.2 x 106nenbers respectively. 15 Exanple 6: Isolation of clones
produci ng anti body fragnments against the Nglycolil GVB. Phages carrying the
anti body fragnents from 92 cl ones taken at random of each library were
produced, in microtitulation plate wellslAccording to procedures described
before (Marks, J. D. et. al, J. M. Biol. 222,581-597. 1991). Its
specificity was evaluated in an 20 ELI SA on polyvinyl chloride plates

(Costar, USA coa h N colil GMB and

bound phageé ’9\%?95 d 'tgndk‘%de%ﬁ'f“ﬁ ggﬁetgnrfqnﬂr@tr%%%eggﬁaﬁof% T%id%/’%jc%ﬁ’?fﬁat ed
Wi d h pgrof(l d@seel n(aﬁéfenrnﬁdmadm s\wdmnéd tion | ET?&ddr:oUpQﬁ ttamsf;)hﬁ?]dilbacﬁélﬁ‘et edrifgraetn of

I nai vi dual cl ongs at  r.ando the.se I of , t ages wtnp

caphci Ly of SBRRENHY T eavRe RRG VSN aB FrUR Ao HeuriE oPRERatR B b duced
by a group Qiodeaé eizemzthatto‘%embmor‘l’mmmdi DMamfythmsmplbra‘i'pwaedunﬂédr
this, es _were produced si i qr phaelV[L t hey.

purifi ed aﬁ?e‘%?spg?qa’tepﬁaﬁ'yvﬁ”qeﬁ yetﬁl rl'er?gnﬁl ‘c}/(':‘r’(')”I Orai nhls 0" Hgs "S}{‘\Ecedure
referred andepehew withi @prblldcmrcsowftlamt chairt yariehle rhglghglp(elvuobslﬂsi@euedmdh tthe a

plastic Sur rﬁk%&’”@a&é’r%@%f thlel%1 m Ka) tra@??mgd'?lﬁtﬁlmgge n 8’89 ic

extensively an eS eluted in presence o rre nmol /1 .
The el ut at e opasrugtortsr and i@d indegediEnt drdriesowere ebeinpdcae |ca§hem‘n viédsea T

of E.col i st rndag, Fn.ma %ee&g%nawgnfhec\ta%qm@ &E“ Fh ehﬁgeﬁea%?qnw g t he

anti body were produced agai n t hat re used as startin
mat er i allOf orchaing @griveg) fere ﬁ@n“ﬁ?u'ﬁbd’”ij?f“? WEhE TiEg ok ohfox t1PoW§'V'f‘éa‘§ hﬁ‘i’é’emher

descri bed. %rte@rwére%ha.rs ek&hye n.bf:ay.eé Qﬁat9.ac@rebawdea.vafse hasd@bha of VhRsed
wi t'h t he pha es resu t|n from each rar%gwere t aken at random and t he

recogniti on "690RH ioPaiges Rf\%l’é"“ﬁ!é(r KO8} R i[kﬁp'aa S8IYRE)ANA AMMERS fRRRe
descri bed f wndtlmﬁbﬁlnabtymg) and teirtdive vedre e s.0baként.ak 10§ngam £ rorfhb@bers
libraries. 18 F omthe direct analysis of the clones of the libraries
produci ng cl "BYRES We"re isolated from phages carrying the antibody fragnments
t hat r edségnientphe 6Nsglatiop| 4f|cl@ieB, prothetingvanidbodyolnrgméents ageiast thiel Nolyeadiuency
in the threegghai n exchange |ibraries. No positive clone was found in the
mniibrary formed exclusively by variable regions derived fromthe 14F7 5
hybri doma. Afheges caaingthecanipepycrRIMestsalam O7 sipdles daksRed rapdor plseacht!edny r om

the pha: N &¥ban &ﬁ.c{erd#] bif arhicRStumEn WMEcécﬁ&iﬁﬂ té @r&e?m:ayldefhdrialéarb)éfo@é the
ori gl na e nti OT Cl ones
pr ogum ng ame"iaﬂ‘ddé Pré ﬁ"ler‘fty F \fga‘ir’]g?g@a%d%fi %,éﬁhetsl\? Y E'B(I‘f“ By AN 13e

frequency t FEISAton r;aetymglemtosd@blatdse(cmaraUsmu nbeed ofth <N -giyrel GiBahy Kecktflr om

each librar y@,%?gk h'é&ﬁfaceo&ﬁ) %\?@gbj{se\g 2 '21%% 2ot o PLG 'étr%}a%fo% ¢1ntal])'0d§

reactivity w rary requency o
Fr equency ofcopygatedwethmmsef Gupersham, Sweden). In addition to the characterization of

individual clones picked at random, the selection of the phages with capacity of binding to

the N-glycoll 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-glycolit GM3 bound to a plastic
surface {inmuno tubes, Nunc, Denmark). The tubes were washed exiensively 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 laken 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.



(direct screening) selection cycles) Mni-library hybridoma 14F7 0/ 92 0/ 92
Exchange of |ight kappa 31/92 (33.70% * 52/92 (56.52% nurine chains
Exchange of light kappa 2/92 (2.17% 8/92 (17.39% human chai ns Exchange of
i ght |anbda 4/92 (4.35% 12/92 (13.04% human chains One clone with cross
reactivity wwth the faacetyl GvB. 15 Exanple 7. Characterization of the

anti body fragnents derived fromthe 14F7ighat recognize the N-giycoliil GWB
The variable regions of 11 anti body fragnments were conpletely sequenced wth
an automatic sequencer ALF Express Il (Pharmacia, Sweden), using

ol ygonucl eotides that 20 hybridize in the regions of the pHG 1 m vector
that flank fFren g dieaskandysigpidhaciopss ¢fibe derglienhereduanhtlonasdye’s isokted: frpn
inserted anthhady cAr@H Y antibbby W@%m@@t@fméﬂ%obm% H @ %;ﬁ@queme 1eh vidie

vari abl e region of all the heavy ai ns corresponds to one reported for
the 14F7, c g avbé’i”éblsﬁfleﬁ”%ﬂ%é’bﬁ’?ﬁé'érei?ﬁhﬁlﬁéx?'?a&ﬁ’é\kbfﬁkeﬁ Nerrpsftive RS 4

regions, phgmdmabing rh.ﬁnrbeﬂw@ﬂweayextemgive@ QJyO\farﬁSIger@@bﬂé @dm@dm@ﬂuﬁé emtw des
in the PCR The reset, 25 of the sequences included the three %anq
he

vari ati ofs. hridome. Juier rta?fe{eﬁ‘éo” SERPe AETUOTSE copes \)"éﬁ’? dﬁ lggeq é@"bﬂ%e

i ght chai ni’ex@‘fagbb&ibﬂaiue@bﬁ@ﬁ&n%ﬂﬁér@fffﬂdﬂd ielithef rainBIrary of i@ drigBraDseuehcelsNenel 4F7
and were gr ed in rOURS. O i fferent sequenc

ori gt and B ARaoRs R farklss Snes PR A Aattoss TaeRert dretTHinanes i gi n
but  of | amhicka N-glpdofip&M3Oad teohequesyr tre it @piegentfof albe totslemeine of glooep was
taken for its [ [ ri | {

di fferences E’ballyz‘% 1 %Q%'a?}i&gﬁi e%jl?ll S’rpe C-Bng qrﬁédcﬁﬁ“ﬂ% gg'%g%a?]spsr Q%Vr\%?d Frﬁ‘cés

sel ect edOc| aergivity with the dhaaty! 13t her or| ginal identity, their origin and
isqtype and the the classification in subgroups according to the Kabat
classification., VL Origin |lsotype Identity with VL 14F7 Subgroup __AcM 14F7
Murine kappa - V SclEbraAm Mur i neFleapgrey 59 pasdie|clanes SERauarmot/hesditive CIoam:)@pur

59.81% V ScFv 7Bhk Human kappa 60. 74(t{p,gct s§g§,yn&Ahl Human @;ggq& é,‘ébéﬁ%
ScFv SBhl H n I

regi ons of t hMNRE yRESRS *tﬂ‘F7t he cI onesO/a?ld t he 052
Exchange of light kappa 31/92 (33.70%) * 52/92 (56.52%)
murine chains
Exchange of light kappa 2/92 (2.17%) B/92 (17.39%)
human chains
Exchange of light lambda 4/92 (4.35%) 12/92 (13.04%)

human chains

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

Example 7. Characterization of the antibody fragments derived from the 14F7 that
recognize the N-glycolil GM3
The variable regions of 11 antibody fragmentis were completely sequenced with an
automatic sequencer ALF Express |l {Pharmacia, Sweden), using olygonuclectides that
20 hybridize in the regions of the pHG-1m vector that flank the extremes 5 and 3" of the
sequences that codify for the inserted antibody fragments. It was confirmed that the
sequence of the variable region of all the heavy chains corresponds to the one reported
for the 14F7, changes were only presented in the framework 1 and framework 4 regions,
presumabile introduced by the use of degenerated olygonucieotides 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



10 ones reported originally for the 14F7 anti body are |ocalized along all

the sequence including the three conpl enentary determ nant

regi ons and are

shown below (Figure 6). 15 Fri 14F7 Mab DLV L TQSPATLSVTPGD
SVSFSC 2AmsckFv . I. MF.... SO A SL. QRAT I 3FmscFv 10MT . S
S ASL R TIl.. 7Bhk scFv . 1IOMT . SS. . ASV.. R TI T. 7Ahl sckFv G
Svw . P. SAGG . QLTI. 8BhligcFv SSEL.. D.. V.. AL QT . R
| TCDR1 RASASI SNNLH SVSS SYSYM D. . . Y. NSF. N
TGTSSDVGGY. HVS 0OGDSLR YYAS20 Fr 2 WYOQRTHES
PRLLI K KPGQP K . KPDGTYVK .V KPGKA K .. Y HPGK
A K M Y murpegrigngndyonep! hymaropgin (kengagsatyps) pndstwowptherpof humpnorigip puty . A
- g :— | Aof ﬁ%rM)da @?pe Q)r’[é HOI'NB Rapp esentaﬁvézbf Sadh éecﬁer&e%rﬁu§v@s$a@nsfoﬁt§- HDPF
E - A alatercheractorzation. | Vs T ENL. O AT
V The following tBble shows the- differences BetweSn Shd-v&daBle. regions 6&f e lighf chains
5 of the selected clones with respect to ther original identity, their origin and isotype and the
the classification in subgroups according to the Kabat classification.
VL Origin Isotype Identity with V| 14F7 Subgroup
AcM 14F7 Murine kappa - Vv
‘ ScFv 2Am Murine kappa 59.46% I
( ScFv 3Fm Murine kappa 59.81% Vv
ScFv 7Bhk Human kappa 60.74% I
ScFv 7Ahi Human lambda 35.45% [
ScFv 8Bhl Human lambda 37.04% Il
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 all the sequence
including the three complementary determinant regions and are shown below (Figure 6).
15
Fri
', t4FfMab DLVLTQSPATLSVTPGDSVSFSC
2AmsecFvy . ) . MF . . . . 8§ A. SL. QRATI
3Fm scFv I am. T. 86585, ASL. R T
7BhkscFv . | Q M . T. 8S8S. . ASYVvV . R. TI1 T
7AhlscFv Q@ 8 V V . P. S A. GG. . Q. LTI . .
8BhiscFv 8§ S E L . D . V. AL . QT R1 T.
CDR1
RASAQ S SNNLH
. . . . SVSS. 5Ysym.
e D. . . Y. N
e e . . . . SF . N
TGTSSDV GGY. HV S
QGDS LR. YYAS



VH. .... K . NTAS TVSGLQA . EAV. Y D. S . NTAS T. T
GAQA . EAD Y. CDR3 OOSNRWPLTF H. RDV. G. TL. P.
GYTT. SSYAGSNN. V. NSRDSSGNHW 10 Fro GAGT KL EL K G

VTVL G. . . . TVL 15 The specificity of the binding confirnmed by
ELI SA according to the nethod described by wusing as coating in addition to
the luglycolil GWB and the N-acetyl GMVB, o panel of related gangliosides
that included various N-acetyl ated gangliosi des and one Nglycolil ated
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 amtd gen N 20 glycolil GVB was detected. 21 The production of
the soluble gnyidaghk fr porests gautisiidg t hecontext of the phages) by the
cl ones was i nduced i ppicegence wf. i.sopropil -t hi ogal act opi ranosi de at
Immol /1. The. supernatram Gwere Kal l.ected and the periplasmatic fractions
wer e obtai ned accord ®g& & Bhe Kest.abl iYshed procedures (de Haard, H J.Biol.
Chem 274, 182181823DF OYoR . SKRedbgni¥tion activity of the N-gl ycoI il GvB
was det ect ed- both i i€ #h& GuPtur¥ siberNatants as in the periplasmtic
fractions through an ELI SA on plates coated with said antigen simlar to
t he one desc&bBed but wth the follow ng nodification. The bound anti body
fragments wegepdgt@ad gdgusi ng the 1 E10 nonocl onal antibody (directed
agai nst thec- nyc wapte de fused in the genetic construction to the anti body
fragnents) at 10 py/uriH and 10 an anti m ce i mmnogl obulins conjugate (Signa,
USA). The anAi bodnylreﬂgrrents were ( purified fromthe periplasmatic
fractions inPaV¥sin§l®R Paffinity chromatography to metallic ions using the
matrix H S-S Ech @Iﬁckel Affinity Gel (Sigma, USA) according to the
manuf acturer's instructions. Figure 8 shows the activity determ ned by ELISA
of the purifixd soluble fragments. 15 Brief description of the Figures.
Figure 1. Shews ¢he RmM 50 Gasi dls 6€ﬂll:eleCﬁ’ of sther vanv ablye er egroesmw“lp(ct) and

VK (b) of . v. A. . N_ HP. . E. . AAT
' A YS.T.SNL.Q. I AT ..
v. . . . . . R. . T. SsSLAQP. . A ALY .
V. H. . . . . K. NTAS.TVSGLQA. EAV . Y.
D . S NTAS. T. TGAQA. E AD Y .
CDR 3
QQ S NRWP L. TF
. H. RDV..
. .. G. TL. P . .
... GYTT .o
SSYAGSNN vV .
NS RDSSGNHVY
,\ 10
{ Fra

GAGTKLELK

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.



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 zati on of the variable regions with the
mutations 20 perfornmed is also shown. Figure 2: Recognition of the 14F70
anti body measured by conpettive ELISA. Axis X: Expresses the antibodies
concentrations. Axis Y. Absorbance neasurgd at 492 nm The for C5 nonocl onal
anti body was used as negative control. 25 Figure 3: Effect of the 14F7
nonocl onal anti body on the growh of nurine tunors (nelanonma Bl 6 tunor
cell line). Figure 4. A) Immunohi stochem cal study of the effect of the 14F7
monocl onal afbé pediciion ofithe selyblaeniibrslydfagplesisdovieisis dhecontrixk ohiheqhegsshél cat e
the immunost gjg gené/se%@'.,&mc&) i Bhals@hcté elnlseﬁro?mLggﬁel%aha%ogfae%eﬁnmutﬂf'e14F7
nonocl onal anti body ure 5: Diagramo m vect or I gure 6:
Prot ei n sequéwRasnaantivyase wlep@g|aaﬁéh%werpwémﬁuma%mwpwtataeﬂ pgsetinadadhe he

sel ected Fv %staeztsﬁe&hgﬂoeeéumgga@t PlaarBh€HPOJ BbS CREhCal7a, NosmI o ntglgg)t he
sequence of th 7. Fi ﬁure 7. Recognl tion specificity

phages ca#ryfegeaniionastiyitygdyhe Mahiealt@M3 mas detpstedfiptiyin IfGrFLk'}P'GtWEWF%H‘iSng of

the 14F7 Ab 9 it hige parmiiddnRsit d@cﬁbhstth@)ugwmsagsixr G\gﬁmsscdafbdt Wi 32dRhAges s
observed. TheWPI ates are coated wth N-g@ ycol il es were

i ncubat ed wi S % the, ape jdeperided Ryt Wit @B%%%W%?ﬂflcﬁ"r‘%‘ onhelﬁ d anifeve 8.
Recogni tion ﬂ%gﬂh@lﬁls Mege Yeebielt UMy thy ttEhe rAeiodibhsal emtﬁbbdy e(d;réd‘t@cgagmxﬁss thec5 10

23 CLAIMS 1. - bdd fraq 14 F7
nonocl onal amyftﬂ?ﬂvf %?#'ﬂglé%g%"f"f %8 Stwgtron\c/ﬁ%ﬁe éﬁq'{@ﬂ&f ﬁ%gr%éb g?’tmédg&@@”d
98101901 10chanaamtiemnice édmiogodldtelins ecpnpryates (Sidmd, heSAly e ardibodbiragnientd eas

() ot RO M LA by o e ™

RASQSI SNNLH using the matrix HIS-Select HC Nickel Affinity Gel (Sigma, USA) according to the
manufacturer’s instructions. Figure 8 shows the activity determined by ELISA of the

purified soluble fragments.
15  Brief description of the Figures.
Figure 1: Shows the amino acidic sequence of the variable regions VH (a) and VK {b) ot
the 14F7 Mab, and the respective most homologous human sequence. The CDRsare
underfined and the amphypatic regions and potential T epitopes are shadowed. The
sequence resuling of the humanization of the varable regions with the mutations
20  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 contral.
25 Figure 3: Effect of the 14F7 monocional antibody on the growth of murine tumors
{melanoma B16 tumor cell ling).
Figure 4: A) Immunchistochemical study of the effect of the 14F7 monocional antibody on
the formation of blood vessels. The arrows indicate the immunostained vessels.
B) Inhibition of angiogenesis induced by the14F7 monocional antibody.
30 Figure 5: Diagram of the pHG-1m vector.
Figure 6: Protein sequence of the VL regions of the 14F7 monoclonal antibody and the
selected Fv single chain fragments. The points indicate homology with the sequence of
the VL of the 14F7.
Figure 7: Recognition specificity by the phages carrying the antibody fragments. The
35 inhibition of the binding of the 14F7 Ab 1o the ganglioside by the exposed fragments in the



CDR2: YASQSI S CDR3: Q@SNRWPLT and characterized by being a chineric variant
of the 14F7 anti body containing the CDRs and the franmework regions (FRs) of
the heavy and |ight chains of said 14F7 anti body and the constant region of
the 1gGl human heavy chain and the constant region of the Ck human |ight
chain with the foll ow ng sequences of the franmework regions (FRs) of the
heavy and |ight chains: HEAVY CHAI N FR1:72QVQLQQSGNELAKPGASMKMSCRASGYSFT

FR2: WLKQRPDQGLEW G FR3: KAI LTAORSSNTAFMYLNSLTSEDSAVYYCAR FR4: WGEQGTTVTVSS
LI GHT CHAIN FR1: DLVLTQSPATLSVTPGDSVSFSC FR2: WYQORTHESPRLLI K FR3:

G PSRFSGSGSGTDFTLSI | SVETEDFGWFC FR4: FGAGTKLELKRA 2. - An anti body

accor di ng t ghageaiimobseived- adeeplptes crrgeobler nijtheN-alvashh iGN andi theapbagss wete  14F7
monocl onal me%miupmeamwama%s Em{c@ﬁttfﬁﬂﬁs biigfhe framework regions
(FRs) of the heavy and light chains to reduce Its immunogenicity. 24 3.-
An anti bodyFiSétQﬁ-dg‘{'ﬁ@Qﬂﬁ'OﬁP%ﬁhm‘\hg'!?ﬁbl@é@ by ihesqlublp myeliedgragmenivani zed vari ant
of the 14F7 nonocl onal anti body whose framework regions of the heavy and
light chains contain all of the follow ng nutations: HEAVY CHAIN. Position
5. Qfor?V Position 9: Nfor A Position 11: L for V Position 12: A for V
Position 18: Mfor V Position 19: Kfor R Position 20: Mfor V Position
38: Kfor R Position 40: Rfor A Position 42: Dfor G Position 48: | for
V LIGHT CHAIN:

10



Position 39: Rfor K Position 40: T for P Position 41: Hfor G Position
42: E for Q Position 58: | for V 4. Single chain Fv fragnent derived from
the nurine 14F7 nonocl onal anti body produced by the hybridoma with the
deposit nunmber ECACC 98101901, characterized by containing the sequence of
the variable region of the heavy chain_of the nmurine 14F7 nonocl onal

anti body and a variable region of the 33ght chain of a nurine antibody. 5.
Single chain Fv fragnent according to claim4, characterized because the
variable region of the light chain &@Al 14 F7 antibody itself. 6. Single
chain Fv fragnment according to claimb5 characterized because the sequences
of the hyper variable regions (CDRs) of the heavy and light chains are the

h : - oY, KD
obRs: " Eaphr kS e Ve RS S SR 7, S R O
QOSNRWPL T peodelcexh by divg bytirideah abwitt tvet deépuisih G QAT CBIRY 891 d chdractenizedeoihke r egi ons
05\ . ) A0 6BF!
(F) 21, SRkl e Wt SEnRS| O ATRaRPLHB3E, aSeypgfuenees
fol | owi ngbelAVY CHAIN FRI: QVQLQQUSGNELAKPGASMKVBCRASGYSFT — FR2:
V\LKQ?PD@JH VL@%AKAI LTADRSSNTAFMYLNSLTSEDSAVYYCAR FR4: WEQGTTVTVSS LI GAT

CHAI'N FRI: TLSVTPASVSFSC FR2: WYQORTHESPRLLI K FRS:
A PSRFSGSGBBTDETWSHI SVETEDFGWFC FR4: FGAGTKLELKRA 7.- Single chain Fv

f ragnment RGO Qllm-lt;p{-ltésﬂdlkﬁ(ﬁ\hl ch contains the point mutations of

CDR3: ESPRLRRGIYYYAMDY
LIGHT CHAIN

( CDR1: RASQSISNNLH
CDR2: YASQSIS
CDR3: QQSNRWPLT
and 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:
HEAVY CHAIN
FR1: QVQLQQSGNELAKPGASMKMSCRASGYSFT
FR2: WLKQRPDQGLEWIG
FR3: KAILTADRSSNTAFMYLNSLTSEDSAVYYCAR

| FR4: WGQGTTVTVSS
LIGHT CHAIN
FR1: DLVLTQSPATLSVTPGDSVSFSC
FR2: WYQQRTHESPRLLIK
FR3: GIPSRFSGSGSGTDFTLSIISVETEDFGMYFC
FR4: FGAGTKLELKRA

2.- An antibody according to claim 1 characterized by being a humanized variant of the
14F7 monocional antibody containing point mutations in the framework regions (FRs) of
the heavy and light chains to reduce its immunogenicity.



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

i nmunogenicity 8.- Single chain Fv fragnent according to claim7 whose
framewor k regi ons of the heavy and light chains contain all of the

foll owi ng nutations: HEAVY CHAIN. Position 5: Qfor V Position 9: N for A
Position 11: L for V Position 12: Afor R Position 18: Mfor V Position
19: K for R Position 20: Mfor V 26 4bsition 38: K for R Position 40: R
for A Position 42: Dfor G Position 48: | for V LICGHT CHAIN: Position

f T.fQqr. f
0 Posi t1 8h Aseerpbffecohind e Bkt o ueild A HmBpi SRR (Re ur e
14F7 rmnodhléharhormnlbnaioat)tlbow oduse dramewodrie régidns dbtte hedvy arebtighttchaimsber
ECACC 981%&,%?%65}%}%‘90 gME ﬁ%ﬁfoo : ;5 characteri _zed by containing the

sequence vari a he heavy chain of the 14F7 nonocl onal
ant i body &rAVY CHAIN chai n var| abl e regi on whose sequence is as follows:

Fri D | S LAVSLGQRATI SC CDRLRASQSVSSSS
YSYMH¥°II¥M:"§Q Béé(yKPGQPPKLLIKCDRZYASNLES Fr 3 GV
PARF SPGsiorG9S QNToAF TL NI HPVEEEDAATYYC

Position 11;  LforV
Position 12: AforV
Position 18: MforV
Position 19: KforR
Position 20: M forV
E. Position 38; KforR
Position 40: R for A
Position 42: D for G
Position 48. | forV
LIGHT CHAIN:
Position 39: R forK
Position 40: T forP
Position 41: HforG
Position 42: E for Q
Position 58: |forV

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

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

5. Single chain Fv fragment according to claim 4, characterized because the variable
region of the light chain is the 14 F7 antibody itself.

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

HEAVY CHAIN



COR3IQHSRDVPLTF Fr 4 GAGTKLEI K27 10.- Single chain Fv
fragment derived fromthe nurine 14F7 nonocl onal anti body produced by the
hybri doma with deposit nunmber ECACC 98101901 according to claim 4,
characterized by contai ning the sequence of the variable region of the heavy
chain of the nurine 14F7 nonocl onal antibody and a |light chain variable
regi on whose sequence is the followirdp Fri DI QMTQTPSSLSASL
GDRVTI S C CDR1 RASQDI SNYLN Fr 2 WYQQKPDGTVKLL
NLE

| o¥ g@ths Fr 3 GVPSRFSGSGSGTDYSLTI S
QEDI R} CDRSQQGNTLPPTF Fr 4 GAGTKL EL K 11. -

Si ngl e chgDR2FYIDRATAETESNEKFKEd from the murine 14F7 nonocl onal anti body
produced h deposit nunber ECACC 98101901 characterized

cont al?’#%? E?Eé%?&ﬁ%&“bg the variable region of the heavy chain of the
rrurl ne 14EI'GHTrm-mlr¢I onal antibody and a |light chain variable region of a
human anti y Ie chain Fv fragment according to claim 11,
characteri| %ﬁ Bé%%%ﬁﬂl ng the sequence of the variable region of the
heavy chaiCDR2 yaB@smgiri ne 14F7 nonoclonal antibody and a light chain

variable r 0 guence is the followwing: Fri DI QMTQTPSSL
SASVG dgwpé?zs CORLRASQSI SSFLN Fr 2

and characterized by containing the CDRs and the framework regions (FRs) of the
heavy and light chains of said 14F7 antibody whose sequences of the framework
regions (FRs) of the heavy and light chains are the following:

HEAVY CHAIN

FR1: QVQLQQSGNELAKPGASMKMSCRASGYSFT

FR2: WLKQRPDQGLEWIG

FR3: KAILTADRSSNTAFMYLNSLTSEDSAVYYCAR

FR4: WGQGTTVTVSS

LIGHT CHAIN

FR1: DLVLTQSPATLSVTPGDSVSFSC

FR2: WYQQRTHESPRLLIK

FR3: GIPSRFSGSGSGTDFTLSISVETEDFGMYFC

FR4: FGAGTKLELKRA

7.- Single chain Fv fragment according to claim 6 which contains the point mutations of
the framework regions (FRs) of the heavy and light chains to reduce its immunogenicity

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

HEAVY CHAIN:

Position 5: QforV

Position 9: N for A

Position 11: L forV

Position 12: AforR

Position 18: M forV

Position 19: KforR

Position 20: M forV



WYQQKPGKAPKLLIY COR2AASNLQS Fr 3 GVPSRFSGRG
SGTDFTLTI SSLQPEDFAAYYC CDR3IQQGYTTPLTF Fr 4
GQGTKLEL K13- Single chain Fv fragnent according to claim 11,
characterized by containing the sequence of the variable region of the
heavy chain of the nurine 14F7 nonocl onal antibody and a |light chain

vari abl e regi on whose sequence is thed®llowing: Fri QSVVTQPPSAS
GGPGQSLTI SC CDRLTGTSSDVGGYNHVS Fr 2 WYQQHPG
KAPKLPM_é&YS_CEIgZ'PVSKRPS Fr 3 GVPHRFSGSKSGNTASL
TvsGLPHFWER PV Yy yc cORRSSYAGSNNLVF29 Fr 4GGGTK
V T V L 1lpositish 4Q] eRd¢tréd n Fv fragnent according to claim 11, characterized

by contai ping the. nce of the variable region of the heavy chain of the
nuri ne 14%95'%}3?1 oﬁgﬁ%anti body and a |ight chain variable region whose
sequence Pssititre4Bol lfor'ng: Fri S SEL TQDPAVSVALGQTVRI TC
COR1QGDSLRSYYAS Fr 2 WYQQKPGQAPVLVI Y CDR2

LIGHT CHAIN:

Position 39: RforK

Position 40: T for P

Position 41: Hfor G

Position 42: EforQ

Position 58: |[forV

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

Fr1

DI VMFQSPASLAVSLGQRATI SC

CDR1
RASQSVSSSSYSYMH

Fr2
{ WYQQKPGQPPKLLI K

CDR 2
Y ASNLES

Fr3
GVPARFSGSGSGTDFTLNI HPVEEEDAATYYOC

CDR3
QHSRDVPLTEF

Frd
GAGTKLEL K



GKNNRPS Fr 3GI PDRFSGSSSGNTASLTI TGAQAEDEA
DYYC CDR3INSRDSSGNHVVF Fr 4 GGGTKLTVL 15.- Cel

| ine characterized by expressing the reconbi nant anti body of any of the
claime 1 to 3. 16.- Cell line characterized by expression the single chain
Fv fragnent of any of the clainms from4 to 14. 17.- Pharnaceuti cal

conmposi tion for the treatnent of malighant tunors characterized by
conprising the reconbi nant anti body of any of the clains from1l to 3. 30

18. - Pharnpceuti.cal. comgposition for e treatnent pof _malignant tunors

ohar act or MBS BYE Sl Fr Taa T et B, ks hrUEDe 7 nrb HieHaL, AR e

cl ai ns fr groddcéd byl the iyhaidama watppdeppsit atiraberx®dACE re8101%)1- addsrlingf totdhetm

phar maceut,i cal co ition.of claim17 f t he_manuf.acture of a. nmedi canent
Por The i AeSitradioad Brdoffiia fsBafiente b e AARE HediR b8 nahw sl o

met ast as e sheamdrinee tAR7r recicetonal éntibotlis andé lightehpihaarialle végicralvhasenseqeeniceon of
claim 18 fot?\grfo |e manuf acture of a nedicanent for the treatnent of malignant

breast tulfo A'"Yel anomas and their netastases and recurrences. 21.-
Reagent f&r1ithe "in vivo" localization and identification of malignant

tunors clhpajagt rvrzgdrby sodmrisiNg {he pegogbynang @nti body of any of the
clainms from1l to 3 and an appropriate marker. 22.- Reagent according to
claim 21 characterized for being used for the "in vivo" localization and

i dentific&DRn of malignant breast tunors and nel anomas their netastases
and recureRcgsq g3t -ghgapgntyfor the "in vivo" |ocalization and
identification of malignant tunors characterized by conprising the single
chain Fv fragnment of any of the clains from4 to 14 and an appropriate

mar ker. 2472 Reagent according to claim 23 characterized for being used for
the' "in viwy" Q@ RoKaPi RaGi Drv aad ildént fi cation of mal i ghant breast tunors
and nel anonmas their netastases and recurrences. 14F7 sequence listing ST25
SEQUENCE IgpRld NG

YTSRLHS

Fr3
GVPSRFSGSGSGTDYSLTI SNLEQEDI ATYFTC

CDR3
QQGNTLPPTF

Fr4
GAGTKLELK

11.- Single chain Fv fragment derived from the murine 14F7 monoclonal antibody
produced by the hybridoma with deposit number ECACC 98101801 characterized by
containing the sequence of the variable region of the heavy chain of the murine 14F7

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

12.- Single chain Fv fragment according to claim 11, characterized by containing the
sequence of the variable region of the heavy chain of the murine 14F7 monoclonal
antibody and a light chain variable region whose sequence is the following:

Fr1
DI QMTQTPSSLSASVGDRVTI TC



<110> CENTRO DE | NMUNOLOG A MOLECULAR CENTRO DE | NMUNOLOG A MOLECULAR <120>
Reconbi nant anti bodi es and fragnments recogni sing ganglioside N-glycolyl-Gv3
and use thereof in the diagnosis and treatnment of tunours. <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> Muis nchul us <220> <221> DOVAIN <222>
(1)..(5) <400> 1 Ser Tyr Trp Ille H's 5 <210> 2 <211> 17 <212> PRT
<213> Mus nuscul us <220> <221> DOVAIN <222> (1)..(17) <400> 2 Tyr Ile Asp
Pro Ala Tlypgya Tyr Thr Gu Ser Asn G n Lys Phe Lys 1 5 10 15 Asp <210> 3
<211> 16 R<%1%>QP§TI <52133>F |V|£JSN muscul us <220> <221> DOVAI N

Fr2
WYQQKPGKAPKLLIY

CDR 2
AASNLAOQS

Fr3
GVPSRFSGRGSGTDFTLTLI SSLQPEDFAAYYGC

CDR 3
( QQGYTTPLTF

Fr4
GQGTKLELK

13.- Single chain Fv fragment according to claim 11, characterized by containing the
sequence of the variable region of the heavy chain of the murine 14F7 monoclonal
antibody and a light chain variable region whose sequence is the following:

Fr1
QSVVTQPPSASGGPGQSLTI 8C

CDR1
TGTSSDVGGYNHVS

Fr2
WYQQHPGKAPKLMI Y

CDR 2
DVSKRPS

Fr3
GVPHRFSGSKSGNTASLTVSGLQAEDEAVYYC

CDR3
SSYAGSNNLVEF



<222> (1)..(16) <400> 3 Gu Ser Pro Arg Leu Arg Arg Ay Ile Tyr Tyr Tyr Ala
Met Asp Tyr 1 5 10 15 Page 1 14F7 sequence listing ST25 <210> 4 <211> 11
<212> PRT <213> Mus nuscul us <220> <221> DOVAIN <222> (1)..(11) <400> 4
Arg Ala Ser An Ser Ile Ser Asn Asn Leu H's 1 5 10 <210> 5 <211> 7 <212>
PRT <213> Mus nuscul us <220> <221> IN <222> (1)..(7) <400> 5 Tyr Al a
ser G@n Ser Ile Ser 15 <210> 6 <2119 <212> PRT <213> Mus nuscul us
<220> <221> DOVAIN <222> (1)..(9) <400> 6 @n A@n ser Asn Arg Trp Pro Leu
Thr 1 5 §240> 7

GGGTKVTVL

14.- Single chain Fv fragment according to claim 11, characterized by containing the
sequence of the variable region of the heavy chain of the murine 14F7 monoclonal
antibody and a light chain variable region whose sequence is the following:

Fr1
SSELTQDPAVSVALGQTVRI TC

CDR1
QGDSLRSYYAS

Fr2
WY QQKPGQAPVLVI Y

CDR 2
GKNNRPS

Fr3
G| PDRFSGSSSGNTASLTI TGAQAEDEADYYTC

CDR 3
NSRDSSGNHVVEF

Fr 4
GGGTKLTVL

15.- Cell line characterized by expressing the recombinant antibody of any of the claims
1to 3.

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

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

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



<211> 30 <212> PRT <213> Mus nuscul us <220> <221> DOVAIN <222> (1)..(30)
<400> 7 Adnval An Leu @n dn Ser Ay Asn Qu Leu Ala Lys Pro Ay Ala 1 5
10 15 ser Met Lys Met ser Cys Arg Ala 5er Ay Tyr 5er Phe Thr 20 25 30
Page 2 14F7 sequence listing 5T25 <210> 8 <211> 14 <212> PRT <213> Mis
muscul us <220> <221> DOMAIN <222> (1‘)5 .(14) <400> 8 Trp Leu Lys Gn Arg
Pro Asp An Ay Leu Qu Trp Ile Ay 1% 10 <210> 9 <211> 32 <212> PRT
<213> Mus nuscul us <220> <221> DOVAIN <222> (1)..(32) <400> 9 Lys Ala lle

Leu Ty sP-ETRrR@HBE) oifiboqih PR ArpR ofFaigidnt yings iarsRegiib o1 271

11 comprising the single chain Fv fragment of any of the claims from 4 to 14, and an

appropriate excipient.

19.- Use of the pharmaceutical composition of claim 17 for the manufacture of a
medicament for the treatment of malignant breast tumors and melanomas and their
metastases and recurrences.

20.- Use of the pharmaceutical compasition of claim 18 for the manufacture of a
medicament for the treatment of malignant breast tumors and melanomas and their

metastases and recurrences.

21.- Reagent for the “in vivo" localization and identification of malignant tumors
characterized by comprising the recombinant antibody of any of the claims from 1 to 3
and an appropriate marker.

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

metastases and recurrences.

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

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

metastases and recurrences.



<212> PRT <213> Mus nuscul us <220> <221> DOVAIN <222> (1)..(11) <400> 10
Trp Ay An dy Thr Thr Val Thr Val ser Ser 1 5 10 <210> 11 <211> 23

<212> PRT <213> Mus nuscul us <220> <221> DOVAIN <222> (1)..(23) <400> 11
Asp Leu Val Leu Thr dn Ser Pro Ala Thr Leu Ser Val Thr Pro Gy 1 5 10 15
Page 3 14F7 sequence listing ST25 Asp Ser Val Ser Phe ser Cys 20 <210> 12
<211> 15 <212> PRT <213> Musi4fAiscedquesce I220Png<3225> DOVMAIN <222> (1)..(15)
<400> 12 Trp Tyr A n A n AFYENCEHESTENG Ser Pro Arg Leu Leu Ile Lys 1 5 10
15 <2193 13enfdol B SawmuRdideiaPiLecdlae Mis nusculus  <220>

CENTRO DE INMUNCLOGIA MOLECULAR

<120> Recombinant antibodies and fragments recognising ganglioside
N-glycolyl-GM3 and use thereof in the diagnosis and
treatment of tumours.

<130> cu 92/2003

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

<160> 58
<170> PatentIn version 3.2

<210> 1

<211> 5

<212> PRT

<213> Mus musculus

<220>
<221> DOMAIN
<222> (D..(5)

<400> 1
Ser Tyr Trp Ile His
1 5

<210> 2

<211> 17

<212> PRT

<213> Mus musculus

<220>

<221> DOMAIN

<222> (1)..(A7D

<400> 2

Tyr Ile Asp Pro Ala Thr Ala Tyr Thr Glu Ser Asn GIn Lys Phe Lys
1 5 10 15

ASp

<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

Page 1



<221> DOVAI N <222> (1)..(32) <400> 13 Gy Ile Pro Ser Arg Phe Ser Gy ser
Ay S5er Ay Thr Asp Phe Thr 1 5 10 15 Leu ser Ile lle Ser Val Qu Thr Gu
Asp Phe Ay Met Tyr Phe cys 20 25 30 <210> 14 <211> 12 <212> PRT <213> Mus
muscul us <220> <221> DOVAIN <222> (1)..(12) <400> 14 Phe Ay Ala Ay Thr
Lys Leu Gu Leu Lys Arg Ala 1 5 10 <210> 15 <211> 43 <212> DNA <213> Mis
muscul us <220> <221> pri m t A4R5Eeppence<Pding19725(43) Page 4 14F7 sequence
listing ST25 <400> 15 ggggat atcc accat ggaaa ggcactggat ctttctcttc ctg 43
<210>_3fy,<241> 30 <212> DNA <213> Mus nuscul us <220> <221> primtranscri pt

<222><i11. . (BO) <400> 16 ggggctagct gaggagacgg tgaccgtggt 30
212> PRT
:213; Mus musculus

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

<400> 4

Arg Ala Ser GIn Ser Ile Ser Asn Asn Leu His
1 5 10

<210> 5

<211> 7

<212> PRT

<213> Mus musculus

<220>
<221> DOMAIN
<222> (L..(7)

<400> 5

Tyr Ala Ser GIn Ser Ile Ser
1 5

<210> 6

<211> 9

<212> PRT

<213> Mus musculus

<220>

<221> DOMAIN
<222> (1D..(9D
<400> 6

GIn 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

GIn val Gln Leu GIn GIn 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 pPhe Thr
20 25 30

Page 2



<210> 17 <211> 48 <212> DNA <213> Mus nuscul us <220> <221> primtranscri pt
<222> (1)..(48) <220> <221> primtranscript <222> (1)..(43) <400> 17
ggggat at cc accatggtat ttcctacacc tcagattacc ttggactt 48 <210> 18 <211> 35
<212> DNA <213> Mus nuscul us <220> <221> primtranscript <222> (1)..(35)
<400> 18 agcgt cgact tacgtttca% ctccagcttg gtccc 35 <210> 19 <211> 42 <212>
DNA <213> Mus nuscul us <22034EDZpSugiiGemfiTtdRgctifpt  <222> (1)..(42) <400>
19 gtccagcttg tgcagtctgg ggctgaagtg gtaaaacctg gg 42 <210> 20 <211> 30
<212>.PNA <@13> Mus nuscul us Page 5 14F7 sequence listing ST25 <220>

<211> 14

<212> PRT
<213> Mus musculus

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

<400> 8

Trp Leu Lys Gln Arg Pro Asp GIn Gly Lgu Glu Trp Ile Gly
1 5 1

<210> 9

<211> 32

<212> PRT

<213> Mus musculus

<220>
<221> DOMAIN
<222> (D..032)

<400> 9

Lys Ala Ile Leu Thr Ala Asp Arg Ser Ser Asn Thr Ala Phe Met Tyr
1 5 10 15

Leu Ash 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> (D..(11D)

<400> 10

Trp Gly GIn Gly ghr Thr val Thr val ser ser
1

<210> 11

<211> 23

<212> PRT

<213> Mus musculus

<220>
<221> DOMAIN
<222> (1)..(23)

<400> 11
isp Leu val Leu ghr Gln Ser Pro Ala Thr Leu Ser val Thr ;Eo Gly

10
Page 3



<221> primtranscript <222> (1)..(30) <400> 20 ggggctagct gaggagacgg
tgaccgtggt 30 <210> 21 <211> 42 <212> DNA <213> Mus nuscul us <220> <221>
primtranscript <222> (1)..(42) <400> 21 cccaggtttt accacttcag ccccagactg
cacaagctgg ac 42 <210> 22 <211> 43 <212> DNA <213> Mus nusculus <220>
<221> primtranscript <222> (1)..(43) <400> 22 ggggatatcc accat ggaaa
ggcactggat ctttctcttc ctg 43 14E31380unca3g6ing7ST4n 12> DNA <213> Mis
muscul us <220> <221> primtranscript <222> (1)..(27) <400> 23 ggggcctcag
t gagoatptdercigrags rhe sePl@z 24 <211> 30 <212> DNA <213> Mus nuscul us
<220> <221> pri@Otranscri pt

<210> 12

<211> 15

<212> PRT

<213> Mus musculus

<220>
<221> DOMAIN
<222> (1)..(15)

<400> 12

Trp Tyr GIn 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 g;u Asp Phe Gly Met ;5r Phe Cys

<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)

Page 4



<222> (1)..(30) <400> 24 ggggctagct gaggagacgg tgaccgtggt 30 <210> 25
<211> 27 Page 6 14F7 sequence listing ST25 <212> DNA <213> Mus nuscul us
<220> <221> primtranscript <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 ggcact ggat

ctttet é c ig 43 <210> 27 4311 seggencerpsIIRRASTS13> Mus nmuscul us  <220>
<221> @%E(?%. Li 2t k33 cttd PPy 27 cactggttaa gacaggcacc
tggccggtﬁgat ct g SEhtdias Wi é"]f)f>c3o 125 <213> Mis nuscul Us <220>

<210> 16

<211> 30

<212> 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

<220>
<221> prim_transcript
<222> (1)..(48)

<220> ) .
<221> prim_transcript
<222> (1)..(43)

<400> 17
ggggatatcc accatggtat ttcctacacc tcagattacce ttggactt 48

<210> 18

<211> 35

<212> DNA

<213> Mus musculus

<220>
<221> prim_transcript
<222> (1)..(35)

<400> 18
agcgtcgact tacgtttcag ctccagcttg gtccc 35

<210> 19

<211> 42

<212> DNA

<213> Mus musculus

<220> ) .
<221> prim_transcript
<222> (1)..(42)

<400> 19
gtccagcttg tgcagtctgg ggctgaagtg gtaaaacctg gg 42

<210> 20

<211> 30

<212> DNA

<213> Mus musculus
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<221> primtranscript <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 Page 7 14F7 sequence listing ST25 <210> 30 <211> 43
<213> Mus nuscul us <220> <221> primtranscr.i pt
ggggat at cc accat ggaaa ggcact ggaf Topeegectisti®gSw3
DNA <213> Mus nuscul us <220> <221> primtranscri pt
31 ctgop®t ggg ttggatacat t 21 <210> 32 <211> 30

nuscukddl> prim_transcript
<222> (1)..(30)

<400> 20
ggggctagct gaggagacgg tgaccgtggt

<210> 21

<211> 42

<212> DNA

<213> Mus musculus

<220>
<221> prim_transcript
<222> (1)..(42)

<400> 21
cccaggtttt accacttcag ccccagactg cacaagctgg ac

<210> 22

<211> 43

<212> DNA

<213> Mus musculus

<220>
<221> prim_transcript
<222> (1L)..(43)

<400> 22
ggggatatcc accatggaaa ggcactggat cttrctcttc ctg

<210> 23

<211> 27

<212> DNA

<213> Mus musculus

<220>
<221> prim_transcript
<222> (L..27D

<400> 23
ggggcctcag tgagggtgtc ctgcagg

<210> 24

<211> 30

<212> DNA

<213> M™Mus musculus

<220>
<221> prim_transcript
<222> (1)..(30

<400> 24
ggggctagct gaggagacgg tgaccgtggt

<210> 25
<211> 27

Page 6

<212> DNA
<222> (1)..(43)

<400> 30

<210> 31 <211> 21 <212>
<222> (1)..(21) <400>
<212> DNA <213> Muis

30

42

43

27

30



<220> <221> primtranscri pt
tgaccgtggt 30 <210> 33 <211> 21
primtranscript <222> (1)..(21)
34 <211> 43
<222> (1).

Page 8 ﬁﬂF?
nuscukgug, <
aaccaggtca gtctccaagg 30

- (43)
quence listing

<220> )

<221> prim_transcript
<222> (D..27N

<400> 25

cctgcaggac accctcactg aggcccc

<210>
<211>
<212>
<213>

26

43

DNA

Mus musculus

<220>
<221>
<222>

prim_transcript
(L..(43)

<400> 26

ggggatatcc accatggaaa ggcactggat ctttctcttc ctg

<210> 27

<211> 33

<212> DNA

<213> Mus musculus

<220>
<221> prim_transcript

<222> (1)..(33)

<400> 27
cactggttaa gacaggcacc tggccagggt ctg

<210>
<211>
<212>
<213>

28

30

DNA

Mus musculus

<220>
<221> prim_transcript

<222> (1)..(30)

<400> 28
ggggctagct gaggagacgg tgaccgtggt

<210> 29

<211> 33

<212> DNA

<213> Mus muscutus

<220> )
<221> prim_transcript

<222> (1)..(33)

<400> 29
cagaccctgg ccaggtgect gtcttaacca gtg

<222> (1)..
<212> DNA <213> Mus nuscul us
<400> 33 aatgtatcca acccattcca g 21
<212> DNA <213> Mus nuscul us

<400> 34 gg atcc acc aaa

sti ng a5 ealstens 11458 150
Tus@Alz primtranscript
<210> 36 <211> 35

(30) <400> 32 ggggctagct gaggagacgg
<220> <221>
<210>
<220> <221> primtranscri pt
cactggat ctttctcttc ctg 43
<212> DNA <213> Mis
<222> (1).. <400> 35 t atcaacaaa

<212>

( 30)
DNA

27

43

33

30

33
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<213> Mus mnuscul us <220> <221> primtranscript <222> (1)..(35) <400> 36
agcgt cgact tacgtttcag ctccagcttg gtccc 35 <210> 37 <211> 30 <212> DNA
<213> Mus nuscul us <220> <221> primtranscript <222> (1)..(30) <400> 37
ccttggagac tgacctggtt tttgttgata 30 <210> 38 <211> 48 <212> DNA <213> Mis
muscul us <220> <221> l1primtranscript <222> (1)..(48) <400> 38 ggggatatcc
accat ggtat ttcctacacc tcagat 4%t seaeget 1148ng SIP> 39 <211> 21 <212> DNA
<213>§%§§ culus <220> <221> primtranscript <222> (1)..(21) Page 9 14F7
sequepe®s| igdal Nng ST25 <400> 39 atttctgggg tcccctccag g 21 <210> 40 <211>
35 <213> Mus musculus

<220>
<221> prim_transcript
<222> (1)..(43)

<400> 30
ggggatatcc accatggaaa ggcactggat ctrtctctte ctg 43

<210> 31
<211> 21
<212> DNA
<213> Mus musculus

<220>
<221> prim_transcript
<222> (..(2D

<400> 31
ctggaatggg ttggatacat t 21

<210> 32

<211> 30

<212> DNA

<213> Mus musculus

<220> ) )
<221> prim_transcript
<222> (1)..(30)

<400> 32
ggggctaget gaggagacgg tgaccgtggt 30

<210> 33

<211> 21

<212> DNA

<213> Mus musculus

<220>
<221> prim_transcript
<222> (1)..Q21)

<400> 33
aatgtatcca acccattcca g 21

<210> 34

<211> 43

<212> DNA

<213> Mus musculus

<220>
<221> prim_transcript
<222> (1)..(43)

<400> 34
ggggatatcc accatggaaa ggcactggat ctttctcttc ctg 43
Page 8



<212> DNA <213> Mus nuscul us <220> <221> primtranscript <222> (1)..(35)
<400> 40 agcgtcgact tacgtttcag ctccagcttg gtccc 35 <210> 41 <211> 21 <212>
DNA <213> Mus nuscul us <220> <221> primtranscript <222> (1)..(21) <400>
41 cctggagggg accccagaaa t 21 <210> 42 <211> 48 <212> DNA <213> Mis

muscul us <220> <221> primtranscript <222> (1)..(48) <400> 42 ggggatatcc
accatggtat ttcctacacc tcagattl4EC seqggaet 1148ng<PBG> 43 <211> 50 <212> DNA
<213> Mus nuscul us <220> <221> primtranscript <222> (1)..(50) <400> 43
ttctatj@)C ggagtgcaca ggcaggtgtc agctgtacag cagtcatgga 50 <210> 44 <211> 51
<212><pPNA 30

<212> DNA
<213> Mus musculus

<220>
<221> prim_transcript
<222> (1)..(30)

<400> 35
tatcaacaaa aaccaggtca gtctccaagg 30

<210> 36

<211> 35

<212> DNA

<213> Mus musculus

<220> .
<221> prim_transcript
<222> (1)..(35)

<400> 36
agcgtcgact tacgtttcag ctccagcttg gtccc 35

<210> 37

<211> 30

<212> DNA

<213> Mus musculus

<220>
<221> prim_transcript
<222> (D..(30)

<400> 37
ccttggagac tgacctggtt tttgttgata 30

<210> 38

<211> 48

<212> DNA

<213> Mus musculus

<220>
<221> Iprim_transcript
<222> (1)..(48)

<400> 38
ggggatatcc accatggrat ttcctacacc tcagattacc ttggactt 48

<210> 39

<211> 21

<212> DNA

<213> Mus musculus

<220>
<221> prim_transcript
<222> (1)..2D)
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<213> Mus nuscul us <220> <221> primtranscript Page 10 14F7 sequence
listing ST25 <222> (1)..(51) <400> 44 ttctattctc acagtgcaca ggcaggtctc
aagctgcagc agctctgggg ¢ 51 <210> 45 <211> 53 <212> DNA <213> Mius nuscul us
<220> <221> primtranscript <222> (1)..(53) <400> 45 ttctattctc acagtgcaca
gaaggtgaa gctgtgctgce gagtctﬁﬁﬁg gga 53 <210> 46 <211> 50 <212> DNA <213>
uI <220> <221> prl4tdt peavesee phistimp %25 1) . . (50) <400> 46
aac gggccgca gagacagt ga ccagagtccc 50 <210x,47 <211> 50
2212§h§h5ﬁ5§§3 %ﬁgéﬁﬁpgulus <220> <221> primtranscri pt <222?1(1)..(50)
<400> 47 gaaccagtac t ccaggcct g aggggccgag gagacggtga ctgaggttcc 50 <210> 48
<211><2§ﬁ> 35

<212> DNA
<213> Mus musculus

<220> _
<221> prim_transcript
<222> (1)..(3%

<400> 40
agcgtcgact tacgtttcag ctccagcttg gtccc 35

<210> 41
<211> 21
<212> DNA
<213> Mus musculus

<220> .
<221> prim_transcript
<222> (1)..(02D

<400> 41
cctggagggg accccagaaa t 21

<210> 42

<211> 48

<2172> DNA

<213> Mus musculus

<220>
<221> prim_transcript
<222> (1)..(48)

<400> 42
ggggatatcc accatggtat ttcctacacc tcagattacc ttggactt 48

<210> 43

<211> 50

<212> DNA

<213> Mus musculus

<220> i
<221> prim_transcript
<222> (1)..(50)

<400> 43
ttectattctc acagtgcaca ggcaggtgtc agctgtacag cagtcatgga 50

<210> 44
<211> 51
<212> DNA
<213> Mus musculus

<220> )
<221> prim_transcript
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<212> DNA <213> Mus muscul us

<220> <221> primtranscri pt

<222> (1)..(54)

<400> 48 gaaccagtac tccaggcctg aggggccgag gagacgt gt g agccagt gga gccc 54

<210> 49 <211> 40

<212> DNA <213> Mus nuscul us Page 11 14F7 sequence

listing ST25

<220> <221> primtranscri pt

<222> (1)..(40) <400> 49
<210> 50 <211> 40 <212> DNA

gtact ccagt cgacgacatt gtgcat

att accagtctcc 40

Sfiﬁ?ﬂ%gétqﬂzgﬁb at

<213>.4ghs mdscul us

<220> <2PAY pRquUeNEe alsEi1pST2%222> (1).. (40)
C cagat gacac cagaactacc 40

<220> <221> primtranscript <222> (1).

<210> 51 <211> 39

<400> 50
<212> DNA

gt actocagttatgancglasdca gotagutcec aegattw@pccagdlctaggdyOe 52

<210>
<211>
<212>
<213>

45

53

DNA

Mus musculus

<220>
<221>
<222>

<400>

prim_transcript

(1)..(53)
45

ttctattctc acagtgcaca ggaaggtgaa gctgtgctgc gagtctggag gga

<210>
<211>
<212>
<213>

46
50
DNA
Mus musculus

<220>
<221>
<222>

<400>

prim_transcript
(1)..(50)

46

gaaccagtac tccaggcctg aggggcecgca gagacagtga ccagagtccc

<210>
<211>
<212>
<213>

47
50
DNA
Mus musculus

<220>
<221>
<222>

<400>

prim_transcript

(1)..(50)
47

gaaccagtac tccaggcctg aggggccgag gagacggtga ctgaggttcc

<210>
<211>
<212>
<213>

48
54
DNA
Mus musculus

<220>
<221>
<222>

<400>

prim_transcript
(D..0GH

48

gaaccagtac tccaggcctg aggggecgag gagacgtgtg agecagtgga gecc

<210>
<211>
<212>
<213>

49

40

DNA

Mus musculus

Page 11

. (39) <400> 51
51

53

50

50

54



<211> 39 <212> DNA <213> Mus nuscul us <220> <221> primtranscript <222>
(1)..(39) <400> 52 aaggaaaaaa gcggccgctt ttcatgtctc cagcttggt 39 <210> 53
<211> 39 <212> DNA <213> Mus nusculus <220> <221> primtranscript <222>
(1)..(39) <400> 53 aaggaaaaaa gcggccgctt ttgatgctcc aacttgtgt 39 <210> 54
<211> 111 <212> PRT <213> Mus nuscul us Page 12 14F7 sequence |isting ST25
<220> <221> DOVAI N <222> (1}4F7( $4duencedGBeifktsA8p I le Val Met Phe A n Ser
Pro A229ser Leu Ala Val Ser Leu Ay 1510 15 Gn Arg Ala Thr Ile Ser Oys

S3erl] ._E,‘;@QFC%“ Ser Ser Ser 20 25 30 Ser Tyr Ser Tyr Met H's Trp
Tyr n Ad@nLys Pfo Ay Gn Pro Pro 35 40 45 Lys Leu Leu Ile Lys Tyr Al a
Ser AsW0reut9E@ u Ser Ay Val Pro Ala 50 55 60 Arg Phe Ser Ay Ser Ay Ser
Ay THECRERIPhEIarERACI ey IRGFRALOREL HCSAgBBCZ0 75 80 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)

<400> 51
gtactccagt cgaccgaaat tgttgctcac ccagtctec 39

<210> 52

<211> 39

<212> DNA

<213> Mus musculus

<220>
<221> prim_transcript
<222> (1)..(39)

<400> 52
aaggaaaaaa gcggccgett ttcatgtcte cagettggt 39

<210> 53

<211> 39

<212> DNA

<213> Mus musculus

<220>
<221> prim_transcript
<222> (1)..(39)

<400> 53
aaggaaaaaa gcggccgcett ttgatgctcc aacttgtgt 39

<210> 54
<211> 111
<212> PRT
<213> Mus musculus
Page 12



Pro Val Gu GQu Gu Asp Ala Ala Thr Tyr Tyr Cys G n H's ser Arg 85 90 95
Asp Val Pro Leu Thr Phe Ay Ala Ay Thr Lys Leu Au Ile Lys 100 105 110
<210> 55 <211> 107 <212> PRT <213> Mus nuscul us <220> <221> DOVAI N <222>
(1)..(207) <400> 55 Asp Ile dn Met Thr A n Thr Pro Ser Ser Leu Ser Ala Ser
Leu dy 15 10 15 Asp Arg ValL Thr Ile ser Cys Arg Ala Ser A n Asp Ile Ser
Asn Tyr 20 25 30 Leu Asn Tr¥Fiyteagenceqlisting BFd Asp Ay Thr val Lys Leu
Leu Ile 35 40 45 val Tyr Thr Ser Arg Leu His Ser Gy Val Pro Ser Arg Phe
Ser @2yo>50 55 60 Ser Ay Ser Ay Thr Asp Tyr Ser Leu Thr Ile Ser Asn Leu
G u @2R1> 6POREIN/S 80 Page 13 14F7 sequence listing ST25 A u Asp Ile Ala Thr
Tyr PRé2oy$1&G ff1&Lh Gy Asn Thr Leu Pro Pro 85 90 95 Thr Phe Gy Ala Gy
Thr Lyjgolewsd u Leu Lys 100 105 <210> 56 <211> 107 <212> PRT <213> Muis
muscul us <220> <221> DOVAIN <222> (1)..(107) <400> 56 Asp Ile dn Met Thr
dn 'Ililsp HreoVSErMeseghd_e‘ﬂn%r Ara ASer%%faLeLGAya val ser ;‘[?u Gly

GIn Arg Ala ;gr Ile Ser Cys Arg é]a ser GIn Ser val Ser Ser Ser
5 30

ser Tyr ger Tyr Met His Trp Tyr GIn GIn Lys Pro Gly Gln Pro Pro
5 40 45

Lys Eeu Leu Ile Lys Tyr ?1a ser Asn Leu Glu ggr Gly val pPro Ala
0 3

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 GIn His Ser Arg
85 20 95

Asp val Pro Leu Thr pPhe Gly Ala Gly Thr Lys Leu Glu Ile Lys
100 105 110

<210> 55

<211> 107

<212> PRT

<213> Mus musculus

<220>

<221> DOMAIN

<222> (1)..Q107)

<400> 55

Asp Ile GIn Met Thr Gln Thr Pro Ser Ser Leu Ser Ala Ser Leu Gly
1 5 10 15

asp Arg val Thr tTe ser Cys Arg aAla Ser Gln Asp Ile Ser Asn Tyr
20 25 30

Leu Asn Trp Tyr GIn GIn Lys Pro Asp Gly Thr val Lys Leu Leu Ile
35 40 45

val Tyr Thr Ser Arg Leu His Ser Gly val Pro ger Arg Phe Ser Gly
50 55 0

ser Gly Ser Gly Thr Asp Tyr Ser Leu Thr Ile Ser Asn Leu Glu Gln
65 70 75 80
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1510 15 Asp Arg Val Thr Ile Thr Cys Arg Ala ser A n Ser Ile Ser Ser Phe
20 25°'30 Leu Asn Trp Tyr Adn Gn Lys Pro Ay Lys Ala Pro Lys Leu Leu Ile
35 40 45 Tyr Ala Ala Ser Asn Leu Gdn ser Ay Val Pro Ser Arg Phe Ser Ay 50
55 60 Arg Ay Ser Ay Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu A n Pro 65
70 75 80 du Asp Phe Ala Ala Tyr Tyr Cys An G@n @y Tyr Thr Thr Pro Leu 85
90 95_ Thr Phe @y dn GIB/ TlﬂfF7lI§§%qu§ege digtimusE®s 100 105 <210> 57 <211>
111 Ky15P B AJ?%?‘ HE FRfsEYE |0 gg’zélyéézlgﬂfbwmgxgo Bo®o> (1)..(111)
<400> 57 G n Ser Val Val Thr Gn Pro" Pro Ser Thr AlaSer Gy Gy Pro dy 1
510 15 d@n Ser Leu Thr Ile Ser Cys Thr Ay Thr Ser Ser Asp Val Ay Ay 20
25 30hrrehge Gy Al4FGTs dnekse Led RungeuST2S Tyr Asn His Val Ser Trp Tyr dn
G@n Hs Pro Gym@ys Ala Pro Lys 1035740 45 Leu Met Ile Tyr Asp Val Ser Lys
Arg Pro Ser Gy Val Pro H's Arg 50 55 60 Phe Ser Ay ser Lys Ser Ay Asn
Thr APaosSerseLeu Thr Val Ser Ay 65 70 75 80 Leu @n Ala Qu Asp Gu Al a
Val AlTyA0Cys Ser ser Tyr Ala Ay 85 90 95 Ser Asn Asn Leu Val Phe Gy

2 R
Ay gz%;l'hr;ulgygus\éﬁl'us'rhr Val Leu 100 105 110

<220>
<221> DOMAIN
«222> (1)..(107)

<400> 56
Asp Ile GIn Met Thr Gln Thr Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

Asp Arg val ;hr Ile Thr Cys Arg g1a Ser Gln Ser Ile ggr Ser Phe
0 5

Leu Asn Trp Tyr GIn Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45

Tyr Ala Ala Ser Asn Leu ng Ser Gliy val Pro ggr Arg Phe Ser Gly
50 5

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 Gin GIn Gly Tyr Thr Thr Pgo Leu
85 90 9

Thr phe Gly GIn Gly Thr Lys Leu Glu Leu Lys
100 105

<210> 57

<211> 111

<212> PRT

<213> Mus musculus

<220>

<221> DOMAIN

<222> (1)..(111)

<400> 57

Gin Ser val val Thr Gln Pro Pro Ser Thr Ala Ser Gly Gly Pro Gly
1 5 10 15

GIn Ser Leu Thr Ile Ser Cys Thr Gly Thr Ser Ser Asp val Gly Gly
20 25 30
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<210> 58 <211> 109
(1).

Leu
Tyr
Val

Ser
Adn
Ser
100

. ('109)

Ile 35 40 45 Tyr dy Lys Asn Asn Ar

<212> PRT <213> Mus muscul us

<400> 58 Ser Ser
Gy 151015 dn Thr Val
Tyr 20 25 30 Ala Ser Trp Tyr An @n Lys Pro Ay G n Ala Pro Val Leu

Gy 50 55 60

ATH A88 Hig Y&l S8 TR, THE

ser

Ay Asn 85 90 95
105 Page 15

Phe ser Gly Ser Lys

65

Leu Gln Ala Glu gsp
5

Ser Asn Asn Leu val

<210>
<211>
<212>
<213>

<220>
<221>
<222>

<400>
ser Ser
1

GIn Thr

Ala Ser

Tyr Gly
50

ser Sser
65

Glu Asp

His val

58
109
PRT

100

Mus musculus

DOMAIN
(1)..(109)

58
Glu

val

Trp

35

Lys

ser

Glu

val

Leu

Arg

20

Tyr

Asn

Gly

Ala

Phe
100

Thr

5

Ile

Glin

ASn

Asn

Asp

85

Gly

A u Leu Thr

<220> <221> DOVAI N <222>

A@n Asp Pro Ala Thr Val
Arg Ile Thr Cys A n Ay Asp Ser

Ser Val Ala
Leu Arg ser

Pro Ser Gy Ile Pro Asp Arg Phe

ser Séf’rFTGISqug'ﬁ-eT tstApa B@p Leu Thr Ile Thr Ay A a
H3s A8 ‘ﬂ/}f‘é §ral@yBrndySser Arg Asp Ser

H s val

ser Gly
70
Glu Ala

Phe Gly

Gln Asp

Thr Cys

GIn Lys

Arg Pro

55

Thr Ala
70

Tyr Tyr

Gly Gly

]
ngsgl

Leu Met Ile Tyr Asp val Ser Lys Arg Pro Ser
50 35

Asn

val

Gly

Pro

GIn

Pro

40

Ser

Ser

Cys

Thr

&'y

Thr

Tyr

Ala

Gly

25

Gly

Gly

Leu

Asn

Lys
105

Phe Ay Gy

60

Ala ser Leu
75

Tyr Cys Ser
90

Thr Lys val

Thr val ser
10

Asp Ser Leu

Gln Ala Pro

Ile Pro Asp
60

Thr Ile Thr
75

Ser Arg Asp
90

Leu Thr val

pPage 15

Thr

ser

Thr

val

Arg

val

45

Arg

Gly

Ser

Leu

y Thr

val

Tyr

val
110

Ala

Ser

30

Leu

Phe

Ala

ser

Ser
Ala

95

Leu

Leu

15

TYr

val

ser

Gln

Gly
95

Gly val Pro His Arg

Gly
80

Gly

Gly
Tyr
Ile
Gly
Ala

80

Asn

Lys Leu Thr Val Leu



