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Car Bany BT, obstriodd rebotdarad St h ine dides o8 1i6rah% Bancer

i mmunohpstticgladybraasy caricer Eod elamengsngl | osi des, int. J. Cancer, 73:

42- 49) . pyd! i,{; acids nore frequently expressed in animals are N-acetyl
(NeuAc) andﬁ\l—'glycolyl 30 (NeuGc) (Corfield et al. (1982): Qccurrence of
si al i c &aingligsidasl kre Blyobsphigobipids ,thatOcorBaibO3ialic dEidGnd theyosaree presestsindthien

i st ri bOUERAR BB Sais P4 Yot BT funs ' o EFe BRRpYpolnige
anal2fsi strogtuss, diislegical csadircel and Bropestigs; Methodse EotynSilagly, c1780167-2 1)s Sotver of A
?Eggf;‘?n%t&éﬁrﬂﬁe%lfzé Egg%é ibgrghﬁ'ﬁg{aeé; fngﬁii\llit%mrg %rskanti%'eﬁlg ;asmied b tL‘?\Jnors or
tumor markers (Hakomori et al. (1991). Possible functions of tumor associated carbohydrate
antigens, Curr. Opin. Immunol., 3: 646-653), for that reason the use of anti-gangliosides
antibodies has been described as useful in the diagnosis and therapy of cancer (Hougton et
25 al. (1985): Mouse monoclonal antibody IgG3 antibody detecting GD3 ganglioside: to phase |
trial in patients with malignant melanoma, PNAS USA, 82:1242-1246; Zhang et al. (1997):
Selection of carbohydrate’ tumor antigens as targets for immune attack using
immunohistochemistry. |. Focus on gangliosides, Int. J. Cancer, 73: 42-49).
Sialic acids more frequently expressed in animals are N-acetyl (NeuAc) and N-glycoly!
30 (NeuGc) (Corfield et al. (1982): Occurrence of sialic acids, Cell. Biol. Monogr., 10: 5-50).
NeuGe is not expressed in normal human and chickens tissues in general, but it is broadly
distributed in other vertebrates (Leeden and Yu, (1976). Chemistry and analysis of sialic
acid. In: Biological Role of Sialic Acid. Rosemberg A and Shengtrund CL (Eds). Plenum
Press, New York, 1-48; Kawai et al. (1991): Quantitative determination of N-
35 glycolylneuraminic acid expression in human cancerous tissues and avian lymphoma cell

lines as atumor associated sialic acid by gas chromatography-mass spectrometry, Cancer
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-chromat ogr aphy- mass spectronetry, Cancer 0 6 OCT 7005 2 Research 51:
1242-1246). However, there are reports that show that anti bodies
anti-NeuCGc, recognize sone human tunors and tunor cell |ines (H gashi et
al. (1988): Detection of gangliosides as N-glycolylneuram nic acid
speci fic tunor- associated anganutziu Dei cher 5 antigen in human

retinobl astorra cel . Cancer Res., 79: 952-956; Fukui et at.
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! The Mab P3 induced anti-idiotypic immune response (Ab2) in mice BALB/c (syngeneic
25 model), even without adjuvant and carrier protein, (Vazquez et al. (1998): Syngeneic anti-
idiotypic monoclonal antibodies to an anti-NeuGe-containing ganglioside monoclonal
antibody, Hybridoma, 17: 527-534). The role of the electronegative groups, sialic acid (for
gangliosides) and SOs- (for sulfatides), in the recognition properties of this antibody was
suggested by immunochemical analysis (Moreno et al. (1998). Delineation of epitope
30 recognized by an antibody specific for N-glycolylneuraminic acid-containing gangliosides,

Glycobiology, 8: 695-705),
The anti-idiotypic Mab 1E10 (Mabai 1E10) of subtype 1gG1, was obtained from a mouse
BALB/c immunized with the Mab P3 coupled to KLH (US Patent 6,063,379, cell line
deposited under accession number ECACC 97112901). Mabai 1E10 recognized specifically
35 the MAb P3 and it did not bind other IgM anti-ganglioside antibodies. Moreover, Mabai 1E10

inhibited the specific binding of Mab P3 to the GM3(NeuGc) and to a ceil line MDA-MB-435
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and a h@m I obulin, without altering the antigen recognition
specificit rri son y G (1989) 30 Genetically engineered antibody
nol ecul &hem@@, genalissnginegring 68hpolpgy has revolutionized the potential of the MAD utility,

25 since manipulating immunoglobulin genes it is possible to obtain modified antibodies with
reduced antigenicity, as well as to improve its effector functions for the treatment or
diagnosis of certain pathologies. Methods for reducing immunoglobulin immunogenicity have
as essential objective to diminish the differences between a murine antibody and a human
immunoglobulin, without altering the antigen recognition specificity (Morrison y Qi (1989):

30 Genetically engineered antibody molecules, Adv Immunol., 44: 65-92),

Recently several methods have been developed to humanize murine or rat antibodies and, of
this way, to reduce the xenogenic immune response against foreign proteins when they are
injected in humans. One of the first approach to reduce the antigenicity were the chimeric
antibodies, in which the variable domains of the murine protein are inserted in constant
35 domains of human molecules, that exhibit the same specificity but reduced immunogenicity

compared to their murine counterparts, human effector functions are preserved by chimeric
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 Recéntly several nethods have been devel oped to humani ze nurine or rat
anti bodi es and, of this way, to reduced4the xenogenic immune response
against foreign proteins when they are injected in humans. One of the
first approach to reduce the antigenicity were the chinmeric antibodies,
i n which the variable domains of the nmurine protein are inserted in
constant 35 domai ns of human nol ecul es, that exhibit the sane specificity
but r edurtidodiesTLiMIyRsONC L Wl (ctesmamﬂnérm hivebn antibothe ntmedulles: Modse, ahtigean
effector_.functions ar. reserve r|c 06 0 n
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receptor, NAS USA, 86: 10029-10033; Te{%est et al 1991 Reshapl ng

a human %rﬁ?@ { Givgen ehak (1RR%): A Bumanied an ﬁh?te@!’b(ilsr ’é’ttB?yn@W PAPCEAIPTys
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I mmunogenicity is frequently observed in t rafted_ anti bodi es.

Mat eo artieesy teoBkikit SP@aPUSSPﬁt‘@MtSYREWBbY'“@S”@?C?Q@ in iy, Bigtechaelegy.i $ 86
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to the nethod, the modi fications are restricted to the vari able domai ns

and spe(ﬁ“F'P%dA?f’ry to the marine FRs of chinmeric antibodies. Mreover, the

repl acenpsts and @ofdboratedl (USHaHE NUMbENOSS 70 20k deisribeddsa tphﬂ:teduféafé?
anp hl(ﬁatlc sequences and therefore they are potential epitopos recogni zed
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acid resrélugstricleaCt &k ivBridhe domdifd &itbl Shedifftan A8 Rk CriBRhé RS d?ya'hu’ﬁ@nc
correspondi ng resi dues fromthe nost honpl ogous hunan sequence

oD tlat e e avareliie P RESTIBNS 196 G AT RS 058 FPabT PLtredis that
al so t heyaie ahiphipatit BefléhdeBTHRE itRdreioRe ) RRE HBRAHaId pifoBBs FéddgnReditptocéiiRe

Ver ni er zone,
The method comprises judiciously replacement of few amino acid residues, located in the

25 potential immunogenic epitopes by the comresponding residues from the most homologous
human sequence, the amino acids that are mainly responsible for canonical structures and
also the residues in the immediate neighbourhood of the CDRs or into the Vernier zone,
must be retained.

The resuiting antibody retains its antigen binding specificity and to be less immunogenic than

30 either its murine or chimeric predecessor (Mateo et al. (2000): Removal of T cell epitopes
from genetically engineered antibodies: Production of modified immunoglobulins with
reduced immunogenicity, Hybridoma 19: 463-71), these properties increases their
therapeutic utility. Using this new procedure only few mutations, and of course less genetic

maniputations, have to be done.



+ must be retained. The resulting antibody retains its antigen bindi
specificity and to be | ess i munogenic $han 30 either its nurinenggUCTZMB
.chinmeric predecessor (Mateo et al. (2000): Renoval of T cell epitopes
from genetically engineered anti bodi es: Production of nodified
I mmunogl obulins with reduced i nmunogenicity, Hybridoma 19: 463-71),
these properties increases their therapeutic utility. Using this new
pr oc eduDetajleldydédseviptiohaifitbe inveationof course | ess genetic manipul ations,
have to-pe done
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or ecent TRRPSETbIPRILITRI & PEeBhBRRLAToR R bARcs: kel Brhsctnd"®
genﬁt i cteﬁhgmlogyzrsmgsfda&ﬁ hgelawgorfmecelfted adntwa mrreerimamlmudg Imengfd gioat e

t a cni.neric (0] , ri rLom I[[1 e npcl on ant I.bo
o e e BT HBr Sl SiepSY 1P TrplitBal BE vBHONS SRS AR a8hisiosiodns
?ﬁ r mggm Qag’lm& QMBG?DWW&ES narf)a&@n_ EmeSedeinl b;eamltunnml cetie nanst.

e 1S C a A S O, uences 0O e .
nyper vaPFlaseRSS SHRMED FaTbmcaired e it SAeRegt oL 1% pyror ariahley
CDR1: RYRgibns|(COERTAS tHd MEGESTONOSARSBSCOR3: SGVREGRAQAWFAY CADENA LI GERA

CDR1: KAS IERZ SASYRYT 15 CDR3: QQHYSTPWI Preferably, the FRs
sequences%%ﬁ% and light chain are the follow ng: HEAVY CHAI N

FR1: Q\/Q—WGRVQPSQSLSI TCTVSGFSLS  FR2: WRQPPGKGLEW.G 20 FR3:

o G MRRE e DABAS capoospiLLl v 25 FRe:

GVPDRFTGSEHRERPFSEVREDHKXIEAVAYWC FR4: FGGGTKL I n a preferred enbodi nent,
t he chi marégDER'tAi l?l%%ﬁ?f the present invention, contains the
CDR1: KASQDVSTAVA
CDR2: SASYRYT
15 CDR3: QQHYSTPWT
-Preferably, the FRs sequences of the heavy and light chain are the following:
HEAVY CHAIN
FR1: QVQLKESGPGLVAPSQSLSITCTVSGFSLS
FR2: WWRQPPGKGLEWLG
20 FR3: RLSISKDNSKSQVFLKMNSLQTDDTAMYYCAR
FR4: WGQGTLV
LIGHT CHAIN
FR1: DIVMTQSHKFMSTSVGDRVSITC
FR2: WYQQKPGQSPKLLIY
25 FR3: GVPDRFTGSGSGTDFTFTISSVQAEDLAVYYC
FR4: FGGGTKL
In a preferred embodiment, the chimeric antibody of the present invention, contains the
constant region of heavy chain human IgG1 and the constant region of light chain human Ck.
In another aspect, the present invention is related with a humanized antibody derived from
30 the Mab P3 produced by the hybridoma cell line with deposit number ECACC 94113026,
characterized because it contains the constant region of human heavy chain IgG1 and the
constant region of human light chain human Ck and FRs regions of the light chain contains
any of the following point mutations:
LIGHT CHAIN:
35 Position 8: His by Pro
Position 9: Lys by Ser



« const ant regi on of heavy chain human 1gGlL and the constant region ofDBUCT 2005

light chain human Ck. |n another aspead, the present invention is
.related with a humani zed anti body derived from 30 the Mab P3 produced by
the hybridoma cell line with deposit nunber ECACC 94113026,

characterized because it contains the constant region of human heavy
chain 1gGl and the constant region of human |ight chain human Ck and FRs
regi ons of PRdsitidni ghPhelgiSercontains any of the foll ow ng point

nmut ations: LI HAIN: 35 Position 8 His by Pro Position 9: Lys by Ser
060CT2005 eﬂr%?@?‘ﬁio@leﬂ?ﬁ%e by Ser Position 11: Met by Leu Position

13: Thr by FPdsitich 130 Tanby Akr aspect, the invention is related with a
chinmeric anti body derived fromthe nurine nonoclonal antibody 1E10
produced by the hybridoma cell line with deposit nunber ECACC 97112901,
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1E10 t o]lo uenc 0 e hypervari abl e
gt onsEBRER GRS 1 109 Sucedl by D ERGTHE SSk B il PCensl RimbrRCACC
SYDI N Scmngw Fﬁ@GETéﬁYNEHB{@e W&dﬁmﬁfah\%ﬁgﬁa‘?s tHeGbﬁbl bCFtsﬁlﬁHEJﬁA@REw

| SNY refera ,
seq gn c gs L*?ﬁ' ‘%ﬂrézer‘i’e B@%E@'%‘%Fe&m dhe fypetyeriable nr&9'°”ﬂBQ\RR5¢I-9iI he20

FRI HightieKatdsYKLSCKASGYTFT  FR2: W/ROQRPEQGLEW G FR3:
TDKS TSEDSAVYFCAR FR4: WGQGITL iV LIGHT CHAIN 25 FRI:
Qr TS I SC
CDR1: SYDIN

CDR2: WIFPGDGSTKYNEKFKG
CDR3: EDYYDNSYYFDY
LIGHT CHAIN
15 CDR1: RASQDISNYLN
CDR2: YTSRLHSG
CDR3: QQGNTLPWT
Preferably, the FRs sequences of the heavy and light chain are the following:

HEAVY CHAIN
20 FR1: QVQLQQSGAELVKPGASVKLSCKASGYTFT

FR2: WWRQRPEQGLEWIG
FR3: KATLTTDKSSSTAYMQLSRLTSEDSAVYFCAR
FR4: WGQGTTL /V

i LIGHT CHAIN
25 FR1: DIQMTQTTSSLSASLGDRVTISC

FRZ2: WYQQKPDGTVKLLIY
FR3: VPSRFSGSGSGTDYSLTISNLEQEDIATYFC
FR4: FGGGTKLESK
In a preferred embodiment, the chimeric antibody of the present invention, contains the
30 constant region of heavy chain human IgG1 and the constant region of light chain human Ck.
In another aspect, the present invention is related with a humanized antibody derived from
the Mab 1E10 produced by the hybridoma cell line with deposit number ECACC 97112901,
characterized in that it contains the constant region of human heavy chain 1gG1 and the
constant region of human light chain Ck and FRs regions of the heavy and light chain
35 contains any of the following point mutations:
LIGHT CHAIN:
Position 7. Thr by Ser



. FR2 WYQOKPDGTVKLLI Y FR3: VPSRFSGSGSGTDYSLTI SNLEQEDI ATYFC FR4: 06 0CT 2005
FGGGTKLESK In a preferred enbodi nent, the chineric anti body of the
present invention, contains the 30 constant regi on of heavy chain hunman

I gGlL and the constant region of light chain human Ck. |In another aspect,
the present invention is related with a humani zed anti body derived from
the Mab 1E10 produced by the hybridoma cell line with deposit nunber

ECACC 97118@bn 8:dhabpfteri zed in that it contains the constant region of

human heay, hai n. the constant region of human |ight chain Ck
and FRs re%?sgwg%"?%yﬁ% vy and light chain 35 contains any of the

follow ng point mutations: LIGHT CHAIN. Position 7: Thr by Ser 7

Position 8§; ro Position 15: Leu by Val 0 6 0 C T 2005 HEAVY
CHAIN: 5 %gwgﬁ'y@ﬁG n by Val Position 40: Arg by Ala Position 42:

d u By G ydiitents: @n By vaB3 accordi ng Kabat's nunbering): Thr by Arg In

anot her aspect h esent invention is related with the cell |ines that
express tﬁ£°SﬁTB J@egﬁ‘ﬂ%ég’ chinmeric and humani zed anti bodi es; additionally

t he i nventRasitionst2 ghabediyv th  phar maceuti cal conpositions conprising the
described anti b d/.l ﬁa Prafer li/)’ it 's_r%_l_ﬂg. d W th pharmaceuti cal

conposi ti r?é"'PB?B t(fa acegin abs numRegdRa): TRy, A'9di gesti ve system

ur ;)ge{li Iralanstyet @?emltwwmnt _Smféhﬂﬁa?ﬁs &grété%ﬁwli)tﬂgﬁkoﬁ;ﬂ{)m&é‘s fthkﬂD%)&resst fRir
me ases and rel apses,, conpr.ising.the described aptibodies and an.
app @pr ﬁ’fcé%efgﬁcrﬁ'??@? @”Qnﬁ?gng%@?‘ﬂg?de*?%p?%@ﬂaﬁflitBﬂ iByentiqe i5r edated with

i nvent i pRarnidteutR EOMBELIidriadonGRERRIhe testFibeaanfisodiesed for the

| ocal i zgti.on and di agnosis in vivo of breast, |ung, digestive system
urogeni? feraéfys% é’%ﬂe'%egém harmagpilisah SORRBSTHRI (98 the dERtmens of (reast, lung,

thei r naigastvasemstarn durogehitd sStent, ONBlaheMBg §416om8s GnbeslirsdttbRIMicE Bumad
cDNA Synthesis and Gene Angl I fication 't\)% PCR (Pol ymerase chain reaction)
of the WPy MeRstAses fih reJePseRpL CPPPHAAY BB Aeseer anyberdies ardcamarpippEate
ext nact edcipleptn about 106 hybridoma cells of P3 (nurine | gM MAb,

In another representation of the present invention, the pharmaceutical compositions can be
used for the localization and diagnosis in vivo of breast, lung, digestive system, urogenital
system, melanomas, sarcomas and neuroectodérmico tumors, their metastases and
relapses, comprising the described antibodies.

20 cDNA Synthesis and Gene Amplification by PCR (Polymerase chain reaction) of the
variable region of MAb P3 and Mabai 1E10.

Cytoplasmic RNA was extracted from about 106 hybridomr=. celis of P3 (murine IgM MAD,
that recognizes to the GM3 N-glycolylated ganglioside) or of 1E10 (antidiotype anti-P3
antibody). The RNA was extracted by using the reagent TRIZOL (GIBCO BRL, Grand Isiand,
25 NY), according to the manufacturer's instructions.
The cDNA synthesis reaction was carried out mixing 5ug of the RNA, 25 pmoles of Vh
(complementary to the constant region of murine IgM for VHP3, and with the constant region
of murine IgG1 for VH 1E10) or Vk {complementary to constant murine kappa region for both
antibodies), 2.5 mM of each dNTPs, 50 mM Tris-Hcl pH 7.5, 75 mM KCI, 10 mM DTT, 8 mM
30 MgCi2 and 15 units of RNAse inhibitor in a 50 pl reaction mixture. It was heated at 70°C, for
10 minutes and slowly cooled up to 37°C. Then, 100 units of MLV reverse transcriptase
enzyme were added and the incubation at 42°C continued for one hour.
The variable regions VK and VH cDNAs were amplified by PCR. Shortly, 5 pi cADN of VH or
VK were mixed with 25 pmoles of specific primers, 2.5 mM of each dNTP, 5 ul constituents of
35 10X buffer Tag DNA polymerase and 1 unit of this enzyme. The samples were subjected to



+ that recognizes to the GMB N-glycol yl ated ganglioside) or of 1E. pﬁ 0
(antidiotype anti-P3 antibody). The RNA was extracted by using eﬂ I 2005
reagent TRIZOL (@ BCO BRL, Grand Island, 25 NY), according to the
manuf acturer's instructions. The cDNA synthesis reaction was carried out
m xi ng 5g of the RNA, 25 pnoles of Vh (conplenentary to the constant
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obt el AR 5 PERR PR bR IR T P S SEPE%Z ect roporat ed i th
10 pg ofExipBadsio\ofl Chitneric dntilbidieddb@iEd froindvals P3 and Mabid 1E10.
NS-0 cells were electroporated with 10 pg of P3VK-PAG4622 or 1E10VK-PAG4622, ciones
expressing human kappa light chains were transfected with 10 ng of P3VH-PAH4604 or
1E10VH-PAH4604.

25 The DNAs were linearized by digestion with Pvul enzyme, precipitated with ethanol and
dissolved in 50 ul of PBS. Approximately 107 cells were harvested by centrifugation and
resupended in 0.5 ml of PBS together with the digested DNA in an electroporation cuvette.
After 10 minutes on ice, the cells were given a pulse of 200 voits and 960 pF and left in ice
for a further 10 minutes. The cells were distributed into 96 wells plate with D'MEM F12 plus

30 10% fetal calf serum. Two or four days later, it is added selective medium (D'MEM F12 with
mycophenolic acid 0,45 ug/mL or histidinol 10mM, respectively). Transfected clones were
visible with the naked eyes 14 days later.

The presence of human antibody in the medium of the wells containing transfected clones
was measured by ELISA. Microtiter plate wells were coated with goat anti-human kappa light

35 chain (for human kappa chain producing clones) or anti-human IgG (gamma chain specific)
(for the complete antibody producing clones) antibodies. After washing with PBST (saline
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human i nitemet)| Thelmatt homologous human variable region sequence was determined for each
antibody. Software PC-TWO HIBIO PROSIS 06-00 (Hitachi}) was used for sequences
_homology searching.

3
!

25 Analysis for the immunogenicity reduction.
The aim of the method is to reduce immunogenicity breaking or humanizing potential
immunogenic T epitopes, with a minimum of changes. The method comprises judiciously
replacement of few amino acid residues, located into helical amphipatic segments. The
amino acids, which are mainly responsible for canonical structures and also the residues in
30 the immediate neighbourhood of the CDRs or into Vernier zone, must be retained.
According to the method, murine variable region sequences were compared with the most
homologous human sequence and different aminoacid residues at each position between the
murine MAb and the most homologous human sequence were identified, only residues into
FRs were taken into account (Kabat (1991), Sequences of proteins of immunological interest,
35 Fifth Edition, National Institute of Health), the previously defined residues were replaced by
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t he P3hﬁ%%@&oﬁpepﬁé&nﬁin%ﬂ?gniilpocﬁé%r ession 15 vectors follow ng the

met hod chineric an odi es. The resultants
cons2® uctheomeconatrivarf?3aitinodRAGAERY purifiédE| b@Vkfinity AB4GBatography3usihg - Prateit 0

and 1EJ(Q}43HFH%CE€\CI??R6S%IS gaggem@re transfected into NS-0 cells follow ng

t he prot'oco
Biological activity.

The specific binding to antigen measured by ELISA tested the biological activity of the
recombinant antibodies.

25 For recombinant MAb P3, microtiter plates were coated with GM3(NeuGc) ganglioside in
methanol. After drying one hour, unspecific binding was blockade with bovine sera albumin
(BSA) 1% in Tris-HC! buffer, incubated for one hour at 37°C. The wells were washed with
PBS and incubated for 1 hour at 37°C with purified recombinant Mab P3. The wells were
washed with tris-HCI and a goat anti- human antibody conjugated with alkaline phosphatase

30 was added and incubated at 37°C for one hour. Finally, the wells were washed and the
substrate buffer containing p-nitrophenylphosphate was added. After half hour absorbance at
405 or 492 nm respectively, was measured.

For recombinant Mabai 1E10, the ELISA assay was similar, except that wells were coated
with Mab P3 and washing were made with PBS-0.05% Tween 20.
35 Examples.



- previously for chinmeric antibodies. Purification of the reconbi naQty OCT 200
anti bodi es. 20 The reconbi nant anti bodigs were purified by affinity
chronmat ography using protein A (Pharnmacia. Upssala, Sweden). Bi ol ogi cal
activity. The specific binding to antigen nmeasured by ELI SA tested the

bi ol ogi cal activity of the reconbinant antibodies. 25 For reconbi nant
MAb P3, mcrotiter plates were coated with GMB(NeuCGc) ganglioside in

met hanolin thé tiefowlhy ieRSMBRE AN0WHe, entRFIRE CidetiC Bl A réRfentd ARk 3HSeHbIt vere
bovi ne serag alﬁunln BSA) 1% in Tris-HC buffer, i ncubated for one hour

at 37C. OBRINGRITPY cRBIBerRigl pRIICE YHessHBe opResiers sBegfad. f or 1 hour at 37C
with purified reconbinant Mab P3. The wells were washed with tris-HCl
and a goat anti- human anti body conjugated with al kal i ne phosphat ase 30
was added and incubated at 37C for one hour. Finally, the wells were
washed and the substrate buffer containing p-nitrophenyl phosphate was
added. After half hour absorbance at 405 or 492 nmrespectively, was
nmeasured. For reconbi nant Mabai 1E10, the ELI SA assay was sim |l ar, except
that wells were coated with Mab P3 and washing were made with PBS-0.05%
Tween 20. 35 Exanples. 0 6 OCT 2005 11 In the follow ng exanples all the
enzynes used, as well as reagents and materials were obtained from
comerci al sources unless the opposite is specified. 12 0 6 O C T 2005
Exanple 1. Cbtaining of chinmeric MAb P3. The cDNA synt hesis was obt ai ned
by a reaction with reverse transcriptase enzyne, starting wth RNA from
t he hybri doma produci ng Mab P3, as described previously. The sequence of
the specific primers used in this reaction is showm: 5 For VH 5
AGGTCTAGAA( CT) CTCCACACACAGH AG) (AG) CCAGTGGATAGAC 3" For VK. 5
GCGTCTAGAACTGGATGGTGCGAAGATGG 3' ¢DNA VHP3 and cDNA VKP3 were anplified
by PCR using Taq Pol ynerase and specific 10 prinmers. The restriction
sites included in the priners were ECORV /NHElI, for VH and ECORV/ SALI
for VK. The priners sequences used were the follow ng: For VH



-Primer 1 (signal peptide):

5' GEGGATATCCACCATGH AG ATEH CG AGCTE TQIET( CA) AT(CG CTCTT 3" 15 R e 2805
(CH 1): 5 GGGGCTAGCTGCAGAGACAGTGACCAGAGT 3" For VK: Priner | (signal
peptide): 5 GGGGATATCCACCATGGAG TA) CACA(GT) (TA) CTCAGGTCTTT(GA) T 3- 20
Primer 2 (Ck): 5 AGCGTCGACTTACGITT(TG ATTTCCA(GA) CTT(GT) GIccC 3' PCR
products were cloned into TA vector (TA cloning kit, Invitrogen). Twelve
i ndependmxample HoGbtainimgeofohimeric A P3f he di deoxy met hod using T7 DNA Pol

Phar magi.a).. h l.o arch analysis i.t was determ ned the nost .
homo! ogal1e DAV sHiiBy? Bin BRI pd2Zrarlod wikssSPerorbnamip aRern i Siscing
(Fi gur esvith RMA fidn treveyblidginalmestlorgyMab P13, 85 deisibeB prévigusty. MRRPSsubNEd ¥f

accordi to bat's classification. After digestion with the restriction
enzyms?r&iﬁ?%ﬂ'mps?%wthﬁﬁa%'ﬁa ISFPRMNECORY  and SALI for VKP3, they
wer e k| toe®H:n t he expression vectors previously digested wwth the sane
enzynes,. .P, H and VK respectively. These expression
30 vect & LGETE TABAAC I R A AR A R TR kot 5 USA). they
are sui FablwKfor i mMmunogl obul i ns expression in nmammalian cells. The
vector BA Lnel he human constant region 1gGl and the PAG
4622 huﬁaﬁcé%wg?&éﬁﬁﬁéﬁégigﬂﬂ@ge@@ctors for the expression of
ant i bodgDNRl YERBemdUEDNG WieP3 &J@P@afr%ﬂﬁiémﬁy SR USIhG O oY PEIMEPIRIEASRY sfsddfich
89-104). The resultant "constructs were

reaction, J. | nol . Meth,, 152: ) i

paviO 3BIBRRE0M ZFRFIBS0KEISACABded 10 The &ipers AENECOR\ VNEERcfoE VH and
transf ecC@RWEALI 6P VRO TRE pHm¥ks Reed ustdete theplbwing! Ng | 1 ght chain
was tra sf%ﬁt_ed with 10 g P3VH PAH4604, in both cases is linearized

wi th PvGPf YPét hanol precipitated and dissolved in 50 | of PBS before

transfeptih-@nqcsﬁgﬁﬂggégn@é)el y 107 cells were harvested by centrifugation
| N m ether with the digested DNA in an

and resupende . of PBS _5to

el ect ro5df@@%@%qg—rﬁﬁ(’é@)ple-”(ﬁ%GﬁgF;@gQﬁG?QHCA)HE(C%ET%W\@?e given a
pul 38 of:riaﬁez\(gl-mﬁ and 960 |uF and left inice for a further 10 m nutes.
The celj(fs5 were distributed into 96 wells plate with D MEM F12 plus 10%
fetal cal PCRFOMCRIEHCACHGACTRACTABAGT 3t i s added sel ective medium
(D MEM Edpvi:t h nycophenolic acid 0,45 ug/nL or histidinol 10nV
respectjvel y%. Transfected clones were visible with the naked eyes 14 10
days | afdmer 1 (signal peptide):

5" GGGGATATCCACCATGGAG(TA)CACA(GT)TA)ICTCAGGTCTTT(GA)T 3°
20  Primer 2 (Ck):
5" AGCGTCGACTTACGTTT(TG)ATTTCCA(GA)CTT(GT)GTCCC 3°
PCR products were cloned into TA vector (TA cloning kit, Invitrogen). Twelve independent
clones were sequenced by the dideoxy method using T7 DNA Pol (Pharmacia). By homology
search analysis it was determined the most homologous sequence group for VHP3 and
25 VKP3. VHP3 and VKP3 sequences (Figures 1 and 2) have high homology with groups IB
and V respectively according to Kabat'’s classification.
After digestion with the restriction enzymes ECORV and NHEI for VHP3 and with ECORV
and SALI for VKP3, they were cloned in the expression vectors previously digested with the
same enzymes, PAH4604 and PAG4622 for VH and VK respectively. These expression
30 vectors were donated by Sherie Morrison (UCLA, California, USA), they are suitable for
immunoglobulins expression in mammalian cells. The vector PAH 4604 have included the
human constant region IgG1 and the PAG 4622 human (Coloma et al. (1992): Novel vectors
for the expression of antibody molecules using variable regions generated by polymerase
chain reaction, J. Immunol. Meth., 152: 89-104). The resultant constructs were P3VH-
35 PAH4604 and P3VK-PAG4622.



- The'presence of human anti body in the nediumof wells containing ,DU 2009
transfected cl ones was neasured by ELISA. Mcrotiter plate wells Q/\g e
coated with goat anti-human kappa |ight chain (for hunman kappa chain
producing clones) or anti-human 1gG (gamma chain specific) (for the

conpl ete anti body produci ng clones) antibodies. After washing with PBST
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Example 2. Obtaining different versions of the Humanized Antibody P3.
Murine VHP3 and VKP3 sequences (Figures 1 and 2) were compared with human

25 sequences. Figures 3 and 4 show the most homologous human sequences. Helical
amphipatic regions or potential T cell epitopes were searched on murine P3 variable region
sequences and according with the method a judiciously strategy for aminoacid replacements
was established in order to break or humanize potential T cell epitopes into the murine
sequences.

30 The analysis on VHP3 rendered (Figure 3) 2 amphipatic segments, the first one embraces
CDR1, FR2 and some residues of the CDR2, the second one embraces the end of FR3 and
CDR3. The main differences of murine sequence in comparison with the most homologous
human sequence were founded in CDRs or residues involved with the three dimensional
structure of the binding site. For that reason it was decided do not replace any aminoacid in

35 murine VHP3.



« Primer 1: 10 5' ATGACCCAGICTCCTTCTTCTCTTTCCGCGTCAGTAGGAGAC 3" Pr(j grgCT 2005
5' AGCGICGACTTACGITT( TG ATTTCCA( GA) CTT(/gl) GTCCcC 3"  Prinmer 3: 5
"GTCTCCTACTGACGCGGAAAGAGAAGAAGGAGACTGEGTCAT 3 15 Primer 4:

5" GGGGATATCCACCATGCGAG TA) CACA( GT) (TA) CTCAGGICTITT(GA) T 3' The poi nt

nmut ati ons were verified by sequencing. The resultant construct was P3Vkhu
and it was cloned in PAG 4622 expression vector. The resultant construct

P3Viing- &Mys
were transtect egi%’%”%@éﬂ?ﬁ%‘sﬁq R SR DTS 13 il ey

was trafsteetasdr Ryl thsnperpnenenes smbrases (doid? engr same desidyrsr af thenFRAAIt was

det ect i @ecieiess réfissk Msﬁfabelasbﬁsuﬁa{s 8 b%qmmrwb@%émfé@'ag%e Eé&ﬂggban&n in
Bi ol ogi cal activi t%@gyﬁc i meric he specific bi nt

measur ed et hamo aumae %ﬁ%?@?ﬁ dae aeinp\adids ammpﬁ@d%bhs Ays pBhe, “Met

chimgrig t r
G o 8 T Sy ML 57 Chf o bt g vore

unspeci fMad RPVREaPRInG thammans ?halb(i\Qﬁﬁ)eRglé'ﬁ' dnsegiapahimytageseyis of DNAby
Tri s- HCholpHidi&e cHai® #éé%h&?u-’ﬁ@ﬂé) m%leI&OAEldsahe%Z% usﬁ*ﬂ)fﬂ wﬁhé E 1 YRS E%&g 3

wi th PBS and i ncubated for hour I nant

P3. Theaﬂﬁﬂi‘%’“%ﬁ@%@“%&sﬂf@@%oﬂwlﬂgl s-HCl and a goat anti - hurran

ant i bodprigfjiugated with al kal i ne phosphatase was added and i ncubated at
37C for one hour. Finall the wells were washed with Tris-HCI and the
subsilr afe AJBAGGCAGTETINH S TG TINGEOCTRASTHGGAGAS Hdded. After hal f
hour abggydrance at 405 nm was neasured. Mab T1 chineric was used as
negative, control . Figure 5 shows the specific binding of Mab P3
chimeri & M@G@C%QH (GTTHTG)ST OICAMNCATAEPIGET ACC Bt ai ni ng of

chineri giMap31E10. The cDNA synthesis was obtained by a reaction with

reverse transcrl_%iase en starting with RNA fromthe hybri donma
produci Ag GWEHICC @TGégﬁi%/&@Mb%WGRﬁAQTQG§§W@e of the
speqisf i prijgrgers used in this reaction is shown followi ng: 5 For VH

5'GGGGATATCCACCATGGAG(TA)CACA(GTHTA)CTCAGGTCTTT(GA)T 3'
The point mutations were verified by sequencing. The resultant construct was P3Vkhu and it
was cloned in PAG 4622 expression vector. The resultant construct was P3VKhu-PAG4622.
To express the humanized antibody P3, NS-0 cells were transfected with P3VH-PAH4604
20 and P3VKhu-PAG4622
P3hu antibody was transfected following the same procedure of electroporation and
detection described previously for the chimeric antibocties.
Example 3: Biological activity of chimeric MAb P3.
The specific binding to antigen measured by ELISA tested the biologicat activity of the Mab
25 P3chimeric.
For recombinant MAb P3, microtiter plates were coated with GM3(NeuGc) ganglioside in
methanol. After drying one hour at 37°C, unspecific binding was blockade with bovine sera
albumin (BSA) 1% in Tris-HCI buffer, incubated for one hour at 37°C. The wells were washed
with PBS and incubated for 1 hour at 37°C with purified recombinant Mab P3. The wells were
30 washed with tris-HCI and a goat anti- human antibody conjugated with alkaline phosphatase
was added and incubated at 37°C for one hour. Finally, the wells were washed with Tris-HCI
and the substrate buffer containing p-nitrophenylphosphate was added. After half hour
absorbance at 405 nm, was measured.
Mab T1 chimeric was used as negative control.
35 Figure 5 shows the specific binding of Mab P3 chimeric to the antigen.



. 5" GCGGECTAGCTGAGGAGACTGTGAGAGTGGT 3" For VK

5' GCGTCTAGAACTGGATGGTGGGAAGATGGAA 3' cDOMNA VHL E10 and cDNA VK1 E100 felCd 2005
anplified by PCR using Taqg Pol and specific 10 primers. For VH Priner |
(signal peptide):

5' GGGGATATCCACCATGCEH AG) ATH CG) AGCTE TG) GT( CA) AT(CGQ CTCTT 3 Primer 2
(CHLl): 15 5' GGGGCTAGCTGAGGAGACTGTGAGAGTGGT 3" For VK Prinmer 1 (signal
pept i de)ExanipiedCObtAnAg SIhimbRcMAD $E46) AT) GCTCAG( CT) T(CT) CT( TG G GA) 3
Primer 2|_ 20 5' AGCGTCGACTTACGITT( TG ATTTCCA( GA) CTT( GT) GTCCC3' PCR
product s 'V%S‘f%\‘%ﬁ BSIF Mas opkaige Py A reactiop Wi reyelsettransaiptase gazyMe, Birrting

i ndependgif RNA'f%@&]éﬂﬁ*hﬁidéﬁﬁl&B&ﬁﬁh% MaBUESD, 4s @@ch%dbafe&ibeslf.'ﬂfeo ¥quence
met hod using T7 _DNA Po (Pharmaci a). By honpl ogy search analysis it was
det er ni RE¢he SRECIG IMESHBRsBIRIS reacioe icthowndallpwise: VHL E10 and VK1 E10.
VH1L HLO mppar¥Kl E10 sequences have high 25 honol ogy with groups

m scel | aneous and V respectively according to Kabat's classification.
After di%@@ﬁ%TWPEGA%pG/#%PF GAGAGHS ECORV and NHEI for VHLELO
and witlhpdivpei |  and SALI for VKLE1O, they were cloned in the expression

vectors previously digested with appropriated enzymes, PAH4604 and
PAG4622 QQG\TQT&%“W-P@%H&QW%WG%T&A 3expressi on vectors were

donat ed [ IcBNA (MGEA [ ¥ o, : ep30 i -
for | mmc%qénrsmllsﬁr?s'\,@ﬁe({(pr ession i g %’ﬁ?gﬂ%ﬁ@‘* T%g%\y/g??o‘?aP%ﬁjjggﬁh@
havel0 i REM®B®J t he human constant region | gGlL and the PAG 4622 hunan

(Col omaFfr vM-- (1992): Novel vectors for the expression of antibody

nol ecul es. usi ng vari abl e regi ons generated by polynerase chain reaction,
J. | muféimeryegignal peptidelgg- 104) . The resul tant constructs 1

E10VH- P%@%Wécﬂ:c@r‘t&?zlo %(C&ﬁ&ﬁ@@?@%ﬁ%%@ €Ly anere

transfected with 10 pg of K- PAA622, a cl'one expressing |ight chain
was traméimeEd@hidth 10 gg 1E10VH PAH4604, in both cases DNA is

| i negy | zed &R TRAHTGACERAAO TAFSAGRE gand di ssolved in 50 ul of PBS
before transfection. Approximately 107 cells were harvested by

centrif F@&M¥en and resupended in 0.5 m of PBS

Primer 1 (signal peptide):
2'GGGGTTAACCACCATGAGG{GT)CCCC(AT)GCTCAGICTT(CT)CT(TG)GG(GA)3’
Primer 2 (Ck):

20 S5 AGCGTCGACTTACGTTT(TG)ATTTCCA(GA)CTT(GT)GTCCC3’
PCR products were cloned into TA vector (TA cloning kit, Invitrogen). Tweive independent
clones were sequenced {Figures 7 and 8) by the dideoxy method using T7 DNA Paql
(Pharmacia). By homology search analysis it was determined the most homologous
sequence group for VH1E10 and VK1E10. VH1E10 and VK1E10 sequences have high

25 homology with groups miscellaneous and V respectively according to Kabat's classification.
After digestion with the restriction enzymes ECORV and NHEI for VH1E10 and with Hincl!
and SALI for VK1E10, they were cloned in the expression vectors previously digested with
appropriated enzymes, PAH4604 and PAG4622 for VH and VK respectively. These
expression vectors were donated by Sherie Morrison (UCLA, California, USA), they are

30 suitable for immunoglobulins expression in mammalian cells. The vector PAH 4604 have
included the human constant region IgG1 and the PAG 4622 human (Coloma et al. (1992):
Novel vectors for the expression of antibody molecules using variable regions generated by
polymerase chain reaction, J. Immunol. Meth., 152: 89-104). The resuitant constructs
1E10VH-PAH4604 and 1E10VK-PAG4622.



- 5 together with the digested DNA in an el ectroporation cuvette. gﬁgﬂq&m
m nutes on ice, the cells were given agul se of 200 volts and 960

left inice for a further 10 mnutes. The cells were distributed into 96
wells plate with DVEM F12 plus 10%fetal calf serum Two or four days
later, it is added sel ective nmedium (UVEM F12 with nycophenolic acid O, 45
g/mL or histidinol 10mV respectively). Transfected clones were visible
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Example 5. Obtaining different versions of the Humanized Antibody 1E10,
Murine VH1E10 VK1E10 sequences (Figures 6 and 7) were compared with human
25 sequences, Figures 8 and 9 shown the most homologous human sequences. Helical
amphipatic regions or potential T cell epitopes were searched on murine 1E10 variable
region sequences and according with the method a judiciously strategy for aminoacid
replacements was established in order to break or humanize potential T cell epitopes into the
murine sequences
30 The analysis on VH1E10 rendered (Figure 8) 3 amphipatic segments, the first one embraces
FR1, the second one embraces FR2, the third one embraces FR3. It was decide to replace
residues at positions 5, 40, 42 and 87 (83 according to Kabat's numbering) by residues at
the same position in the most homologous human sequence. The amino acids Gin, Arg, Glu
and they were replaced by Val, Ala, Gly and Arg, respectively.



- Prihers for nutation at position 5 of the heavy chain were 1 and %ﬁaﬁﬁfﬂﬂﬁ
and 4 whose 5 sequences are the followmg: Priner 1. 5

CAGGTTCAGCCTGGTGCAGTCTGGACGCT 3 Priner 2: 5

GGGGCTAGCTGAGGAGACTGTGAGAGTGGT 3 10 Priner 3: 5

AGCTCCAGACTGCACCAGCTGAACCTG 3" Primer 4:

5' GGGGATATCCACCATGCH AG ATG CG ACCTE TG) GT( CA) AT(CGQ CTCTT 3" After

checki ngrheyreplacrAeMe wehe maetly POR bk pﬁf{g mmrﬁérﬁneﬁal (9o} Reﬁa ifdertional

posi tions 40 and f2 15 vvere |ntroduc riner_for nmutations at

pOSi ti ofaut a@er}ﬁsr& abDYA by, gol M@g{@;ecq:{alrh reactipn (BER),: Ngcleic Acids Res., 17: 5404)

TGGGT GAS ieret eI ACTTGAG 3'  Prinmer 2: 20 5

GGOGCTAGCT GAGGAGACTGTGAGAGTGGT 3' - Priner 3: 5 CTCAAGTCCCTGCCCAGRC
GCCT orymutabipn &t pogition 5 of the heavy chain were 1 and 2 and 3 and 4 whose

- 5" GCEGAEAd MATMMQCG)AGCTG(TG)GT(CA)AT(CG)CTCTT 3 25 After
checki n% ﬁ sequence the point nutation at positions 40 and 42, nutation
at posi 1:87 (83 according to Kabat's nunbering) was i nt r oduced.

Primer fsorcm@arcnggmgmg)\grrgq@é@ii3accor ding to Kabat's nunbering)
of the heavy chain: Primer 1. 5 GCAGGCTGCGGTCTGAGGACTCT 3 30

Primer Frimerg: GGGGCTAGCTGAGGAGACTGTGAGAGTGGT 3 Primer 3: 5
AGAGT CCRCAGREEETAGCT BAS GAGAS TG TEAGRETEGTSY

5" TATCCACCATGG( AG) ATH( CC) AGCTQ( TG) GT( CA) AT(CG) CTCTT 3 06 OCT 2005
18 ePMS5i3acement s were not made because residues were involved in the
three disMAEETIIGAGACTGCACCAGCTGAACCTG 3'

Primer 4.

S'GGGGATATCCACCATGG(AG)ATG(CG)AGCTG(TG)GT(CA)AT(CG)CTCTT 3°
After checking by sequence the point mutation at position 5, mutations at positions 40 and 42
15 were introduced.
Primer for mutations at positions 40 and 42 of the heavy chain:
Primer 1: ‘
5 TGGGTGAGGCAGGCGCCTGGGCAGGGACTTGAG 3
Primer 2:
20 5 GGGGCTAGCTGAGGAGACTGTGAGAGTGGT 3
Primer 3:
5 CTCAAGTCCCTGCCCAGGCHGCCTGCCTCACCCA 3
Primer 4:
' 5'GGGGATATCCACCATGG(AG)ATG(CG)AGCTG(TG)GT(CA)AT(CG)CTCTT 3
25 After checking by sequence the point mutation at positions 40 and 42, mutation at positions
87 (83 according to Kabat's numbering} was introduced.
Primer for mutations at position 87 (83 according to Kabat’'s numbering) of the heavy chain:
Primer 1:
5 CTCAGCAGGCTGCGGTCTGAGGACTCT 3
30 Primer2: -
5" GGGGCTAGCTGAGGAGACTGTGAGAGTGGT 3’
Primer 3:
5 AGAGTCCTCAGACCGCAGCCTGCTGAG 3'
Primer 4:
35 B5'GGGGATATCCACCATGG(AGIATG(CG)AGCTG(TG)GT(CA)AT(CG)CTCTT 3°



- structure of the binding site. The point mutations were verified byg gCT 2005
sequenci ng. The resultant construct wagglE1OVHhu and it was cloned in
PAHA604 expression vector. The resultant construct was 1 E10VH 5

PAH4604. The anal ysis for VKLEI O rendered al so 3 anphipatic segnents
(Figure 9), the first segnent enbraces FR1l, the second one enbraces CDR1
and the thirst one enbraces FR3. It was decide to replace residues at
posi t i om@thet, r8plaa£h\éﬁts yere a6l MEES batadshPesianEs WaR ifvdNEd iR thd thredBiftensional
honol ogoys man sg@aenc The amino acids Thr, Thr and Leu were repl aced
by 10 sé# Ct\‘-'freo MRONANg StEspecti vel y. The repl acements were made by PCR

over | apfhagoirtkaoutions aeralerifletIBP sefiaiicthgl ThEreb@h cBHétAGEWS £ vHINA
by poly e chain rea éhag %g %5 Nucl ei c_Acids Res., 17: 5404% usi ng
o) ho L LB e Sartbes b HABn Saeresiigeveciar. ThE desylant Sonsiich wasl EIRME
for rfut @AHaB04t positions 7, 8 and 15 of the light chain: 15 Primer 1:
5 CAGAT CTGITGGRAGACAGAGIC 3'  Priner 2: 5-
ﬂ‘i%a%f%%ﬁmem %T CTSHESE S5 (s e s e
5 GA\CT Céfmbraes PROA®NESsE p QHEATiRT Gnd’ emt?r'ébé@FRé It was
TCT)CTTGGG( &A) The pol nt

5' GGGGTTAA AT
mut at i of&¢ %'%Pl?qeref% U)S§ aéegﬁfegm hé. 8%& by JEFifuRS 2 Bw’s%aru%tpowagn N the

Ovkhu antbst hbmmgocé A0RANI oqBbfeet G SNPHOSSALOTHY GG Gind @@wéﬁ‘eswpta%ea by
con tor Kl%eb %I@ VKhu- 25 PAG4622 To express the humani zed anti b

1E1 2 (SSPRONNEDY o dhey TERIAEOmEDis MNEre FIAdE kY AR overlappmg
1E10VKh (Kd?v‘ﬁﬁéﬁ? ét 4. FbBbYRapidiiRionih mutdgdnesis of BMA 9} b&%@gasfe'l@laﬁﬁgﬁctlon

procedur f ect ro'gorat ion and  detection describ previously f t he
chi nmer i (:‘? NvsIsIGAcids (Regy Jifp PA04: usingPHBersa) a%?.andt%am 4cwhmsesuwm
E10. Thgrestag%ubmdal nding to antigen nmeasured by ELI SA tested the

bi ol ogi act|V| t%@of the Mab_. 1E10 chineric. For reconbinant MAb 1 E10,

M croti ? Bmers fof Bwtaliopat pasitiens (& apdvimoidbe lightaingashi ng with PBST

(salisneppmesphat e buffered solution containing 0.05% Tween 20),
unspecific bindin 35 was bl ockade with bovine sera albumn (BSA) 1%in

BT | HCAGA A B AGTC T T BT TR QAR TG TOERE GABACACART G Abubat ed
for 1 hphmepd: 37C with purified reconbi nant Mb

5'AGCGTCGACTTACGTTT(TG)ATTTCCA(GA)CTT(GT)GTCCC 3°
Primer 3:

20 S'GACTCTGTCTCCCACAGAGGCAGACAGGGAGGAAGGAGACTGTGTCATCTG 3
Primer 4;
5'GGGGTTAACCACCATGAGG(GT)CCCC(AT)GCTCAG(CT)TICT)ICT(TG)GG(GA) 3
The point mutations were verified by sequencing. The resultant construct was 1E10Vkhu and

it was cloned in PAG 4622 expression vector. The resultant construct was 1E10VKhu-
25 PAG4622.
To express the humanized antibody 1E10, NS-0 cells were transfected with 1E10VHhu-
PAH4604 and 1E10VKhu-PAG4622
1E10hu antibody was transfected following the same procedure of electroporation and
detection described previously for the chimeric antibodies.
3¢ Example 6: Biological activity of chimeric MAb1E10.
The specific binding to antigen measured by ELISA tested the biological activity of the Mab
1E10 chimeric.
For recombinant MAb 1E10, Microtiter plates were coated with Mab P3. After washing with
PBST (saline phosphate buffered solution containing 0.05% Tween 20), unspecific binding
35 was blockade with bovine sera albumin (BSA) 1% in PBST, incubated for one hour at 37°C.
The wells were washed and incubated for 1 hour at 37°C with purified recombinant Mab



- 19 060CT2005 1E10. The wells were washed with PBST and a goat anti-G Qe&vmm
anti body conjugated wth al kaline phosighat ase was added and i ncubat at
37C for one hour. Finally, the wells were washed with PBST and the
substrate buffer containing p-nitrophenyl phosphate was added. After half
hour absorbance at 405 nmrespectively, was neasured. 5 Mab C5 chineric
was used as negative control. Figure 10 shows the specific binding of Mab
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Figure 6: VH1E10 DNA and deduced amino acid sequences. Sequences are aligned

according Kabat's numbering (Kabat and collaborators (1991), Sequences of proteins of

immunological interest, Fifth Edition, National Institute of Health), CDRs appeared marked
25 with dotted lines.

Figure 7: VK1E10 DNA and deduced amino acid sequences. Sequences are aligned

according Kabat's numbering (Kabat et al. (1991), Sequences of proteins of immunological

interest, Fifth Edition, National Institute of Health), CDRs appeared marked with dotted lines.

Figure 8: VH1E10 was aligned with the most homologous human sequence. Amphipatic
30 segments are underlined and CDRs in bold.

Figure 9: VK1E10 was aligned with the most homologous human sequence. Amphipatic

segments are undertined and CDRs in bold.

Figura 10: Specific binding murine Mab P3 by chimeric Mab 1E10. Different concentrations

of Mab 1E10 and MAb C5 (negative control) were tested by ELISA. Microtiter plates were
35 coated with Mab P3 and Mab A3 (negative control) and specific binding was measured.



- of ‘Mab 1E10 and MAb C5 (negative control) were tested by ELI SA
Mcrotiter plates were 35 coated with2lab P3 and Mab A3 (negati\ﬂe‘E 0CT 2003
“control) and specific binding was neasured. 20 0 6 0 C T 7005 CLAIMS 1.-
A chinmeric nmonocl onal antibody derived fromthe nurine nonocl onal

anti body Mab P3 that recogni zes gangli osi des containing N-glycolylated
sialic acid, and which is produced by the hybridoma cell line with
deposit nunber ECACC 94113026, wher eChAIM® hypervariable 5 domains of its

heavy and .l | . i i I i i

cor? Ao EBRIE VRIGRISRTRUIGRSY Wyt WY R SR nal BRI 23
CDRL: KASQR¢Sinivee g@RfiRsidSASYR¥NingOMRAcoRRIAETRIT a¢ig, and whiabhi msedused by
nonocl opal i i i rel j

(PR offe]mBRhoiarbey e Booosh Rl ECHOE' 64 ab5, MR BelhfoeflsRafie
HEAVY CitkhaingRilits KRalyBEEREL sHRBASINGINEETVGIENONBg serRenaf¥ROPPCGKGLEW.G 20
FR3: RL ém\F/LKNNSLQI’DDTAWYCAR FR4: WGQGTLV LI GHT CHAIN FR1:

DI VMI SITC FR2: WYQQKPGQSPKLLI'Y 25 FR3:

GVPDRFTGBBSGRDEVHTI SSVQAEDLAVYYC FR4: FGGGIKL 3. - A nonocl onal anti body

he. bi raPRe MAGEEslRPREAEks o Poen, Tt i ncl udes at 1 east one of the |-
f ol | ow BOR3IIBCAMREBRAQAMGTEY LI GHT CHAIN:.  Position 8: His by Pro
Posilbi OEIG?-iTEmIﬁy Ser Position 10: Phe by Ser

CDR1: KASQDVSTAVA

CDR2: SASYRYT

CDR3: QQHYSTPWT

1S 2.- A chimeric monoclonal antibody according to claim 1 wherein the framework regions
(FRs) of its heavy and light chains comprise the following sequences:
HEAVY CHAIN
FR1: QVQLKESGPGLVAPSQSLSITCTVSGFSLS
FR2: WWRQPPGKGLEWLG
20 FR3: RLSISKDNSKSQVFLKMNSLQTDDTAMYYCAR
FR4; WGQGTLYV
LIGHT CHAIN
FR1: DIVMTQSHKFMSTSVGDRVSITC
FR2: WYQQKPGQSPKLLIY
25 FR3: GVPDRFTGSGSGTDFTFTISSVQAEDLAVYYC
FR4: FGGGTKL

3.- A monoclonal antibody according to claims 1 and 2, wherein for its humanization and

preserving the binding properties to the antigen, it includes at least one of the following
30 substitutions:

LIGHT CHAIN:

Position 8. His by Pro

Position 9: Lys by Ser

Position 10: Phe by Ser
35 Position 11. Met by Leu

Positionn 13: Thr by Ala



. 35 Position 11: Met by Leu Positionn 13: Thr by Ala 21 0 6 OC T @@%T 2005
4. - A nonocl onal antibody according toxlains 1 to 3, wherein the
constant region of the heavy chain conprises the am no acid sequence of
gamma-1 chain and the constant region of the light chain conprises the
am no aci d sequence of a kappa chain, both derived from human
i munogl obulins. 5 5.- A cell line that produces any of the nonocl onal

ant i bodidesA aohoradctorab aﬂatittauy4acc6rd1ngAtq) blaingd et 3, Qaﬁeremnnhesdddsmm fregion lae the
treatment _of nali nant t areast an qor@ '?'Frﬁ't? taagtases
and rel 3\83&%”\‘/&1?8 MPHRT Eé’§" 5‘?19“’ SEANE S &@F’Hﬂ%ﬂ L odingEn, fegion
cl ai ms 1f tee Hght Chain‘cqririsaB alelbinitd acidneqaerideost 4 Rappa BhaihyBoth derived from
| ocal i zati on .e iden{ob cation of malignant tunors of breast and

nel anomadMaHEMUNg E N%ses and rel apses whi ch conprises any of the
nmonocd onal anti bodies of clains | to 4. 15 8.- Use of the nonocl onal

ant i body of e of the clai 1 to 4 for the nuf acture of a
medi can@ntAE%Q'¥qﬂtﬂ?Wm?WstW§F {%rff'o’@)‘?c"?f’é'l‘ pRifbodtestq wABS dit°hr east and

mel anomas, their netastases and rel apses.

6.- A pharmaceutical composition for the treatment of malignant tumors of breast and
melanomas, their metastases and relapses which comprises any of the monocional
10 antibodies of claims 1 to 4.

7.- A pharmaceutical composition for “in vivo” localization e identification of malignant
tumors of breast and melanomas, their metastases and relapses which comprises any of the
monoclonal antibodies of claims 1 to 4.

15
8.- Use of the monoclonal antibody of any one of the claims 1 to 4 for the manufacture of a
medicament useful for the treatment of malignant tumors of breast and melanomas, their

metastases and relapses.





