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" DLLAGNCSI S AND TREATMENT OF TUMORS. Technical Field 5 The present invention
i‘s related to the bi ot echnol ogy field, in particular with new reconbi nant

. anti bodi es obtained by genetic englneerlng specifically with chineric and
humani zed anti bodi es obtained fromthe nurine nonocl onal antibody P3 (MAb
P3) and its anti-idiotype murine nonoclonal antibody 1 E10 (MAbai 1 E10).
More specifically, the invention is related with anti bodies that bind to
gangl i osides containing 10 N-glycolylated sialic acid, but not with the
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The present invention is also related with the pharmaceutical conpositions
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as useful in the diagnosis and therapy of cancer (Hougton ef 25 al. (1985):
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expressed %JEH ns.tissues in general, but it is broadly
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plasmatic membrane of cells of vertebrates (Stults et al. (1889). Glycosphingolipids:

- 20 structure, biological source and properties, Methods Enzymology, 179:167-214). Some of

these mclecules have been reported in the literature as antigens associated to tumors or

tumor markers (Hakomori et al. (1691). 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 anfigens as targets for immune attack using
immunchistochemistry. 1. Focus on gangliosides, Int. J. Cancer, 73: 42-49).

Sialic acids more frequently expressed in animals are N-acetyl (NeuAc) and N-glycolyl

30 (NeuGc) (Corfield et al. (1982): Occurrence cof sialic acids, Ceil. Biol. Monogr., 10: 5-50).

NeuGc is not expressed in normal human and chickens tissues in general, but it is broadly

distributed in other vertebrates (Leeden and Yu, (1978): 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 celt

lines as a tumor associated sialic acid by gas chromatography-mass spectrometry, Cancer



135 gl ycol yl neuram nic acid expression in human cancerous tissues and avi an

| ynphoma cell lines as a tunor associated sialic acid by gas
chromat ogr aphy- nass spectronetry, Cancer 2 Research, 51: 1242-1246).

However, there are reports that show that anti bodi es anti-NeuCGc, recognize
sone. human tumors and tumor cel | |ines (Hi gashi et al. (1988): Det ection of
gangl i osi des as N-glycol yl neuram nic acid specific tunor-associ ated :
Hanganut zi u- Dei cher ‘5 antigen in human retinoblastoma cells, Jpn. J. Cancer
Res., 79: 952-956; Fukui et at. (1989): Detection of glycoproteins as tunor
associ at ed Hanganut zi u- Dei cher antigen in human gastric cancer cell |ine,
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20 neoplasic tumors that the Mab P3 recognizes breast cancer (Véazguez et al (1995):
Generation of a murine monocional antibody specific for N-glycolylneuraminic .acid-
contairfing gangliosides that also recognizes sulfated glycolipids, Hybridoma, 14: 551-556)
and melanoma.

(-' 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-NeuGce-containing ganglioside monoclonal
antibody, Hybridoma, 17: 527-534). The role of the electronegative groups, siatic acid (for
gangliosides) and SO;- (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 IgG1, 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 cell line MDA-MB-435



BALB/ ¢ i mmuni zed with the Mab P3 coupled to KLH (US Patent 6,063,379, cell
line. deposited under accession number ECACC 97112901). Mabai 1E10

recogni zed specifically 35 the MAb P3 and it did not bind other |IgM
anti-gangl i osi de antibodies. Mreover, Maba? 1E10 inhibited the specific

bi nding of Mab P3 to the GM3(NeuCGc) and to a cell line NMDA-MB-435 3 derived
fromductal breast carcinona (positive for Mab P3 binding). The MAbai | E10
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the hurman immune systemn, and also for the human anti-mouse antibody immune response
(HAMA response).
(- Otherwise, genetic engineering technology has revolutionized the potential of the MAb 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 aitering the antigen recognition specificity (Morrison y Oi (1989):
30  Genetically engineered antibody molecules, Adv Immunol,, 44: 85-92).
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 demains of human molecules, that exhibit the same specificity but reduced immunogenicity

compared to their murine counterparts, human effector functions are preserved by chimeric



130 Genetically engi neered anti body nol ecul es, Adv | munol., 44: 65-92).
Recently several nethods have been-devel oped to humani ze nurine or rat

anti bodi es and, of this way, to reduce the xenogenic i nmune response :
agai nst foreign proteins when they are injeéted in humans. One of the first
approach to reduce the antigenicity were the chineric antibodies, in which
the variable domains of the nmurine protein are inserted in constant 35

domai ns of human nol ecul es, that exhibit the same specificity but reduced

i mmunogenicity conpared to their nmurine counterparts, human effector
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nouse, Nature_ 321:. 522-524; rhoeyen et at. (1988): Reshaping
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persisting i rﬁﬁ:ﬁnﬁgeﬁiwen vt iab (1 98usitmanales entieady rat biedCRRirgr iaferiedkin 2 receptor,
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t hat have arminb@am c sequences and therefore they are potential epitopos
000N 260 Dyt S S RGN RER LS T 0B oo RL B5RIE Bl
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acids that araere nr%stﬂc'}/edr es%?é] Sv'a?uaglef 8omgrﬁgoer¢]nl specr;aca gtt%r Se %]tjjrme FRs of chimeric
antibodlies. Morzover, the replacements are only carried out in those regions of the FRs that
have amphipatic seguences and therefore they are potential epitopos recognized by T cells.
The method comprises judiciously replacement of few amino acid residues, located in the
25 potential immunogenic epitopes by the corresponding 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

maniputaticns, have to be done.
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al so the residues in the i medi ate nei ghbourhood of the CDRs or into the
Verni er zone, nust be retained. The resulting antibody retains its antigen
bi ndi ng specificity and to be |l ess i mmunogenic than 30 either its nurine or
chinmeric predecessor (Mateo et at. (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. UBFHb this new procedure only few

mut ati ons, and of course |less genetic manipulations, have to be done. i 4A
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have been obtained by inmunizing mce wth specific gangliosides. Anpbng

these nurine antibodies MAb P3 is disclosed by this patent. The present
invention diashRses al. [SyriydnBintediod/pid M&bEIonal antibodies to an anti- NeuGe-containing

ganglioside monoclonal antibody) describes the development of anti- idiotypic monoclonal
antibodies raised against P3 monocionai antibodies that specifically reacts with various N-
glycolyl confaining gangiiosides and also recoghizes antigens in human breast and
melanoma tumours.

EP 0657471 A1 discloses anti-ganglioside murine antibodies. These antibodies have been
obtained by immunizing mice with specific gangliosides. Among these murine antibodies
MAb P3 is disclosed by this patent. The present invention discloses the humanized antibody
derived by the murine antibody P3.

The immunogenicity of the murine antibodies has been a drawback for the therapeutic use
of these molecules. Several attempts io humanize them have been described in the
literature; nevertheless, there is not a unique procedure to reduce the immunogenicity of the
murine antibodies. In each case it would be necessary to find the exact residues which
could be replaced in order fo reduce the immunogenicity and preserving the binding |
properties.
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'derived by the nurine antibody P3, The inmunogenicity of the nurine

anti bodi'es has been a drawback for the therapeutic use of these nolecules.
Several attenpts to humani ze them have been described in the literature; -
never.thel ess, there is not a unique proceduré& to reduce the inmunogenicity
of the nurine antibodies. In each case it wuld be necessary to find the
exact residues which could be replaced in order to reduce the

i mrunogeni city and preserving the binding properties. 5 Detailed

description e, l.nvenption resent invention is related to reconbi nant
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FRL: QVQLKESGRRINAPSIBRSI of UTa/SERSLEDd IBRRChaMEROPPGKGLEW.G 20 FR3:

RLSI SKDNSKSQVFL W}'@WCAR FR4: WGQGTLV LI GHT-' CHAIN FRL:
DI VMTQSHKFMBTS R2: WQQKPGQSPKLLIY 25 FR3:

GVPDRFTGSGSGTDFTBRISBYQMEDLAVYYC  FR4: FGGGTKL
10 CDR2: MIWGGGSTDYNSALKS
CDR3: SGVREGRAQAWFAY
CADENA LIGERA
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 lgG1 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 94113028,
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 contairis
any of the following point mutations:
LIGHT CHAIN:
35 Position 8: His by Pro
Position 9: Lys by Ser



In .a preferred enbodi ment, the chineric antibody of the present invention,
contdins the constant regi on of heavy chain human | gGlL and the constant

region of light chain human Ck. |In anotheg aspect, the present invention is
related with a humani zed anti body derived from 30 the Mab P3 produced by the
hybridoma cell line wth deposit nunber ECACC 94113026, characterized

because it contains the constant regi on of human heavy chain IgGlL and the
constant region of human light chain human Ck and FRs regions of the Iight
chai n cont ai ”SPosﬁt"Bh f: g, fedl owi ng point mutations: LIGHT CHAIN: 35

Position 8: H's by Pro Position 9: Lys by Ser 6 Position 10: Phe by Ser
Position 11: Meesiign TkiMetpydieri on 13: Thr by Ala 5 In another aspect, the

invention isr imeric antibody derived fromthe nurine
ﬁ%ﬁﬁﬁﬂﬁ"@g bg AR

nonocl onal anti roduced by the hybridoma cell line wth deposit
nunmber ECACC 97112901, and it is an antidiotype antibody, which recognizes

t he MAb P3. rache d €
e o 1y G Blect A0 S ABAET LIRS, Db O SARE DRSS e
CHAI N CDR1: mcSMB!ohlal—arﬂ]BBﬂy MW&K@EWNEW@@BB&@WWOS&IW@CEAM@S
CDR1: RAS PW Pr er
sequencesqé?}?’?%}lhéag % AR af‘{%ﬂ YPE RAHRP rme?‘?ﬁqﬁ ha “?’Bq—(éi\/th%bﬁf P10
FR1: Q\/Q-QQEE&%EQM&BEE@/ SGEASEWird seﬁncééX/mE@éiWrﬁble regions (CDRs) of the
FR3: , KATLTTDKSSSTAY SRLTSEDSAVYFCAR FR4: WGEQGTTL V LI GHT CHAIN
eavy and light chains:
10 HEAVY CHAIN
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 TV

( LIGHT CHAIN
25 FR1: DIQMTQTTSSLSASLGDRVTISC

FR2: 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 §7112901,
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
"33 contains any of the following point mutations: .
LIGHT CHAIN:
Position 7: Thr by Ser



g

25 FRL. DI OMTOTTSOLSASL GORVIT SC RO WOOKPDGTVKLLI Y

FR3:, VRSRFSGSGSGTDYSLTI SNLEQEDI ATYFC  FR4: FGGGTKLESK In a preferred

erbodi ment, the chimeric anti body of the present invention, contains the 30
const ant region of heavy chain human | gGl ahd the constant region of |ight
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 hybri dona cel
line with deposit nunber ECACC 97112901, characterized in that it contains
the constant region of human heavy chain 1gGl and the constant region of
human 1ight chgsock: Ahdoy R regi ons of the heavy and light chain 35

contai ns any RE 150! 4 P Qg; poi nt nutations: LIGHT CHAIN. Position 7: Thr
by Ser 7 Posﬁqsglnﬁé:'%r%\%y lPro Position 15: Leu by Val HEAVY CHAIN 5

Position 5: Gn by Val Position 40: Arg by Ala Position 42: Qu by Ay
Position 87 (% r,_gjl g Kabat's nunbering): Thr by Arg In another aspect,
the present invention |s related wiwth the cell lines that express the 10
descri bef chi rResition &n! rhbmtalai zed anti bodies; additionally the invention is

related with i cal, conpositions conprising the described
ant i bodi es. Pr’péﬁsgpg%ﬁ 4bY 22 el ated with pharnaceutical conpositions for

t he treat nent F@‘smbhaaseju byuag, di gestive system urogeni tal system
mel anomas, sarcomiséénﬁ%neuroect erm c tunors nmet ast ases and

rel apses, conprasdicn PR EPLERPAR NHPBE! Y- EW(P% rgappr opriate 15

exi ci pi ent. |{ Bnaet Repedte i TRt |iVENRbN liBGeRi@P @th tHAVRER I11PBs thB€express the
phar rraceutl cal conpositions can be wused for the |ocalization and dia n§S| tsh
fﬁ}%@ Wi

in vivol8f Beedibed ¢himgic dngeBymanizey srdirpdiasogeditienally bestnepptiareisa
sar comas an ARl SGRLPUSHEL SRR Siey L BRIASARGSRR0 T el apses,

conprisin he descri bed anti bodi es Synt hesi s and Gene
Armpl If i cat i BrefeipbIORIY ritgaayits Bhamsecauicshcemen}itions fcrfethe\iéﬁatragrnteofr rgbginlusB,

MAb P3 and %Q@’Ewelg;s%m, urogenital system, melanomas, sarcomas and neurcectodermic tumors,
their metastases and relapses, comprising the described antibodies and an appropriate
15  exicipient.
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 neuroeciodérmico tumors, their metastases and
relapses, comprising the described antibodies.
20 cDNA Synthesis and Gene Ampilification by PCR (Polymerase chain reaction) of the
variabte region of MAb P3 and Mabai 1E10.

Cytopldsmic RNA was extracted from about 108 hybridomr = cells of P3 (murine 1gM MAb,
that recognizes to the GM3 N-glycolylated ganglioside} or of 1E10 (antidictype anti-P3
antibody). The RNA was extracted by using the reagent TRIZOL (GIiBCO 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-Hel pH 7.5, 75 mM KCi 10 mM DTT, 8 mM
30 MgCI2 and 15 units of RNAse inhibitor in a 50 p! reaction mixture. !t 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 ul ¢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

o
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~ CGytopld snic RNA was extracted from about 106 hybrldorr cells of P3 (murine
i gM MAb, t hat recogni zes to the GvB N-gl ycol yl at ed gangli osi de) or of 1E10
(antidiotype anti-P3 antibody). The RNA wag extracted by using the reagent
TRIZOL (G BCO BRL, Grand Island, 25 NY), according to the manufacturer's
instructions. The cDNA synthesis reaction was carried out m xi ng 5pg of the
RNA, 25.pnoles of Vh (conplenentary to the constant region of nurine | gM
for VHP3, and with the constant region of nurine IgGl for VH 1E10) or VWK

(conpl enent " i r t

of each dnTRS Y TEE & LR FERREC IRoRE, TE T TR A & M SR B
and 15 unltsmmjtesRW:b?Cl nhi bltor inab0 1| reaction mxture. It was heated at
70C, for 10 minutes and slowy cooled up to 37C. Then, 100 units of MV
reverse transcriptase enzyne were added and the incubation at 42C conti nued
for one hour The variable regions VK and VH cDNAs were anplified by PCR
Shortly, CADN of ith 25 pnoles of specific

primers, S2 §'W8fa“é‘a5¥%ﬂ%wr¢9 °§§1r“%@g|ﬁét% fYents of 35 1 OX buffer Tag DNA

pol yner ase ang HCREpiodattstdiive eng YREof fﬁb@$§4ﬁ@bﬁ$xevm1© @um@ﬁéwwbﬁe donétbinto
thermal cycles at 94C, 30 sec; 50C, 30 sec; _72C and a | ast

i ncubati on oy veston{if,Claning kiroBromegey (H'ﬁﬁ'igTQﬁde%Ef‘Lﬂaﬁ@l”ﬁﬁ Ve /GRSMERGESH O Higa
The PCRs pr@Qﬂéﬁ&ysn%ftho%s%@TﬂﬁMﬂpﬁ’o!&M@rf\% (ANde@ferct Ethﬁ&c‘w@/&édéﬁk y)

were cloned into TA vector (TA C oning |t Pronmega, USA). The resul ting
cl ones wer e Covgtietien dghimeric geaesxy net hod using T7 DNA Pol ynerise (T7

sequencimg Kik. viFRAL REEE W E‘Eé%@@:éd froq"ﬁ’ (fé’&ér's %Fzﬁﬂéﬂe Bfg%sﬁcﬁ*f‘%ﬁd ]Hq%yTW%re

VH VK genes were exci'sed fro A vector enzy est’ion an
wer e - cl onedlonad dntoHbe resiprstive @epr@ﬁgﬁ@wm@rﬁ (ﬁ‘eﬂmaset(atoﬁ@ﬁa) diovgl ve@twgfzay ihe

Novell vect of S0k o%r}ﬁ aq‘?ﬁ%fﬁdlé’&hég ué‘iﬂé eac?%er%b?ﬁg e%%@%?ﬁibﬁglagf chain

regi ons generat e ase i on
89-104). Theeaﬂﬁlolgehdmmmobl\wm wﬁ &erti).t he TA vector by enzymatic di gestl on

w th EcoRV o) S e P
has i ncl ude g va | 50 ijergeg‘ %ﬁg H]ame ‘ @%%(&r?g E%EQRWYC @%%lsurﬂ(:')-'l A‘rne5| st%ﬁh‘g Nnel
gene. Thé r esdlctomet incms&xpneﬁamnseoﬂm(@AlPB%M?Aimm matnded aE&ar@U}é fe4ldheildnan
The VK gene ci s A vect or n | an
and sal 1 and T GRAdHE rRiHingl A 6B A5 ERRKTE ST UBEt Wt s fpkRacts
i ncl uded nyeaphEHOVHePfaHszr aestpgesegeae mdedhmnhﬁﬂwed@pnaemn&ahamﬁgestaon
region. The O_r truct ons wer e P3VK- PAGA
OV PAc622 MBS 57T GRRHEPTTS Thanom e by e Rod fPaRe e TS MgRor has
Mabi d | E10. included mycophenolic acid resistance gene and the human kappa constant region. The
20 resultant constructions were P3VK-PAG4622 and 1E10VK-PAG4622.
Expression of chimeric aniibodies obtained from Wab 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 pg 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 m! of PBS together with the digested DNA in an electroporation cuvette.
After 10 minutes on ice, the cells were given a pulse of 200 volts 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 welis 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) anttbodies. After washing with PBST (saline



" NS-0 cells were electroporated w,jith 10 pg of P3VK- PAG4622 or
1E1OVK-PAZ4622, clones expressing human kappa |ight chains were transfected
with 10 g of P3VH PAH4604 or 1 E10VH PAH4604. 25 The DNAs were |inearized
by digestion with Pvul enzyne, precipitated %ith ethanol and dissolved in
50 |- of PBS. Approximately 107 cells were harvested by centrifugation and
resupended in 0.5 nm of PBS together with the digested DNA in an

el ectroporation cuvette. After 10 mnutes on ice, the cells were given a

pul se of 200 volts and 960 F and left inice for a further 10 m nutes.
cel I's were dpPBesPhBig udfered solagneantanipy &@%Tmeww}zwp’@ giityse r:@@dlw/efft@@ wls

calf serum I&Q?Iﬂ{n ft?éH&féi@%%s 'mﬂatseédde'dttﬁ'e%cﬁ r%%tr%&'v?é?ﬁoY%n@Br%LH@t@?bé/EMé: hlls

wi th mycophenolic™aci g/ mL or histidinol respecti vel
Transfect ed eetnweeshastwith $BSHblasd wierdxidase of akisd r@%@cmuga‘@é doat énti htnmgn kappa

resence of d I f

Pl ones “vas [TRRRR e dfobfat et idied o8t M r Gt Rchfinh CARA'SBELEE)
anti - hurrarS k appa aHd@tandSﬁccibﬁeah e(tf&?r“ChmhoktapTﬁw me&s rwere odashengwih myr amd
anti - human | cific for .the co rod n

o onew) ant | BoaE PRy B ERe H e B PTG Ry RBRuRERY, BRI ves
sol ution contdded. Meﬂh@%%ﬂ'r\/vembrﬂ@ﬁce #lidoatoed08 uht msaemdlwmgfmédmmel S
et TSRS S 5 W s PR PP 1ol B RORahEfofor
radi sh- conj ugaft @gltgp@g RBHictiowresT mpmtoﬁgsght chain or al kaline

phosphat g%e conj ugat ed goat. anti - human 6‘1 anma chain specific),

added andY néhpaeederses 37E o Al Va‘“ﬁﬂe\ﬂé ENSWETE FnRdrmed With WWSQ'”#'"@HWPH’

substrate bUfl\“/l@r’fgaﬁftoélta?l' (‘!'989% @r@&@f’c‘;ﬂ SNRMAM R IRak- H@Iﬁérolpﬁélwhiﬁﬁwg@ésefmm the
r espe@tl vely, was add hour, absorbance at 492 or

respecti vel yPrifas sRBSOFDH. '”‘@H@ﬂ r u%ﬁ i 231 3322Phdt ﬁ@ﬁfﬁh@i@é“%ﬁ\ﬁm%@ SPQWG”"S
and 1E10 hu QynRuppRb 23%ihdk @FesTdueﬁewcﬁ%é\/@p@e%n K sgefa%d Ofth &f irdmGR eniciy. The

epi topes 10 The sequences o E10 vari abl e domal ns were ana
wi th the al gottgram AVEHA a(svhpgglidted deliedl hydiggppic pegraeeisi dhlliof et al. (198f) An

d
ol 51 38yPEE B Yo B i il e 3P e LB 1S HE R it o
or 11 ami noaclags lleitigass,. ihingholhal\dg: Be&Pr2853)o Bioth elgovithnhs Pradintec odéshi sdanyents
Th ' | Gal t
2 (ond e HRBlsS o e Bl oo e BE D0 Bl Srpaied & Tkfper
sequence in bellstlothdﬂeordest@ﬁwﬂa’;olassdilradewlésl antigen, J. Imunol., 138:

S L L A AR P

the cont &t Ohe MeKired assSd | besqquneesl eS.murine variable regions were compared with the
immunoglobulin sequences included in the GeneBank and EMBL database (available in
Internet). The most homologous human variable region sequence wwas determined for each
antibody. Software PC-TWO HIBIO PROSIS 08-00 (Hitachi) was used for sequences
‘homology searching.

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 aiso the residues in

30 the immediate neighbourhood of the CDRs or into Vemier 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

&



"Horml_ ogy analysis with human i nmunogl obulins. 20 The am no acid sequences of
murine wvariable regions were conpared with the immunoglobulin sequences

i ncluded in the GeneBank and EMBL dat abase (ﬁ)vai |l able in Internet). The
nost honol ogous human vari abl e regi on sequence was determ ned for each

anti body. Software PC-TWO HI BI O PROSIS 06-00 (Hi tachi) was used for
sequences honol ogy searching. 25 Analysis for the i munogenicity reduction.
The ai m of the rret hod is to reduce i mmnogeni city breaking or humani zi ng

potenti al o] m ni nu . The
conpri ses | u %f%?esr'%rﬁ e*Brgtﬁ? tBP‘C’tf EW%’H??H)S E]Emanr esqiugﬂ%es, %%Pé%%eéaenﬁjsntw 5
hel i cal arrphurpmems;mmmstagﬁhwemn@uagl ds, whi ch are mai nly responSI bl e

f or canoni cal uct.ur nd al so.the. residues i

ot ghbour hoaRE R U aived B 1 eE Girlirey gaﬁare Rt o oot S5 8aTe ReLBHERG !
to the methodwouRurdffeet aftigaR! ?édo?gih@rﬁ‘ FRRMRAGE SnoBH 8O MRRIE dthel tidfideRge NBfStthe
honol ogous. human sequence and different am noacid resjidues at each position

bet ween the RAEFFEENRLNaKE teiBaosUdigRo Pl &S CRtgHSES §éqW8W@éla€7\e"f‘%de”m9 of the
identified, %lt;%eﬁ Babe, %ﬁel nto FRs were taken into account (Kabat (1991),
Sequences of terns I mmunol ogical interest, 35 Fifth Edition, National
Institute of Tmeapneagencet heprmhewwsum,s m\m three telicab edusipatie segrept avedheyactghat a
t hose residue & t c

were nade byC%e I'r e@? H'tc'F lr&t%j%néegs?‘ﬁs F{b 91%333 "t%gw uegyﬁ%vﬁpsﬁﬁ%ﬁlﬁﬁgﬁnﬁﬁnan
t hr ee- di nensiseqaéncst bwtd:taﬁrequa‘ntﬁmetﬁer hdmlag lSlMLE\OgbbBlIﬁSOthSﬂbaﬂ@@t in tinac éal that
af f ect an{)q gen_recqgni tion, Additional i nfo?matlon about th i nfl yence of,

the 5 repl ad&HERt I '3 At 3 CPIaYE, SEErRs Of &UNG 5@'%?8“%8 By " F‘%ec‘{n“&? the
nodel |i.ng of ftdmeewars.ilpemodesint Ryostbinediffdrant wrsisas ot tref mpudikd retibesi wite sifferent

into t(he hel i cal c segnent and the fact. that a rtain ne
o5t ducs don TUTSHBH ePRCPENCINES FEATEnB e CHES AELEY AIPUGRS P

sequence but dienfrgPshte BkpreBsigaimBnizad ahipudies Fop ditb1EToHL be kept in
m nd. For that 10 reason there is not a uni gue _ensenbl e of nurine am no

acids to be rE59EEHC FRRUEHRNS SarEasRARAIRG to e R3bU 5pe SiFI0BUL weTsIiened in expression

di fferent)yergcens ®iioding tRAikdiRE anddcRBEy thedbﬁwrentannmm@@rshef resultants
repl acenents. The nutations were carried ou over - |

P
O SRBF BN W R A SEP o E RO G T en0d PN TRB04 and
constructi ons) RPN rRed BRrdBhN8Asy ﬂqtc’a:-NSQ?HeilsV\%ﬂ&mﬁb R Frdidtol cescribed

expression 15 vectors follow ng the nethod described for the chineric
anti bodi es. THevieusiyfor shimericastBediest i ons were P3VKhu- PAZ4622 or

| El Ovkhu- PAGAq g #i aitidnfot YhD Ve EAR¥RGHt 3Rtbodies.

20 The recombinant antibodies were purified by affinity chromatography using protein A

(Pharmacia. Upssala, Sweden).

Biolodical activity.

The specific hinding 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-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
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 1£10, the ELISA assay was similar, except that wells were coated
with Mab P3 and washing were made with PBS-0.06% Tween 20.
35 Examples.



1E1O0VHhu- PAHA604. They were transfected into NS-0 cells follow ng the
protocol described previously for chineric antibodies. Purification of the
reconbi nant antibodies. 20 The reconbi nantjanti bodi es were purified by
affinity chromatography using protein A (Pharmacia. Upssala, Sweden).

Bi ol ogi cal activity. The specific binding to antigen neasured by ELI SA
tested the biological activity of the reconbinant antibodies. 25 For
reconmbi nant MAb P3, microtiter plates were coated with GvB( NeuCc)

gangl i osi dg i ; t : LEd J Syyer
O ookade vi; 108, folBRARE Mampfis) &1 14 ¥?7§%”A§H]§%/%E? ol GEeg ity E}r‘@ it e
f or one hothtaled 3p@ commens! seuntes enigas tedopmiosite IsPRSCcEAd | ncubated for 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 i ncubated at 37C for one hour. Finally, the
wel |l s were washed and the substrate buffer containing

p- ni trophenyl phosphat e was added. After half hour absorbance at 405 or 492
nm respectively, was neasured. For reconbinant Mabai 1E10, the ELI SA assay
was simlar, except that wells were coated wth Mab P3 and washi ng were

made wi th PBS-0.05% Tween 20. 35 Exanples. ii In the foll ow ng exanples all
the enzynes used, as well as reagents and materials were obtained from
commerci al sources unless the opposite is specified. i~ 12 Exanple 1.

ot ai ning of chineric MAb P3. The cDNA synthesis was obtained by a reaction
Wi th reverse transcriptase enzyne, starting wth RNA fromthe hybridom
produci ng Mab P3, as described previously. The sequence of the specific
prirmers used in this reaction is shown: 5 For VH 5" -
AGGTCTAGAA( CT) CTCCACACACAGH AGQ) ( AG) CCAGTGGATAGAC 3'  For VK 5
GCGTCTAGAACTGGATGGTGGGAAGATGE3' ¢DNA VHP3 and cDNA VKP3 were anplified by
PCR usi ng Tag Pol ynerase and specific 10 prinmers. The restriction sites
included in the primers were ECORV /NHEI, for VH and



' ECORV/ SALI for VK. The priners sequences used were the follow ng: For VH
Prinmer,1 (signal peptide):
5' GGGGATATCCACCATGG( AG) ATG( CG) AGCTGE TG) GT( CA) AT(CG CTCTT 3¢ 15 Priner2 (CH
1): 5 GGGGCTAGCTGCAGAGACAGTGACCAGAGT3'  Fof VK: Prinmer 1 (signal peptide):
5' GGGGATATCCACCATGGAG TA) CACA( GT) (TA) CTCAGGTICTTT(GA) T 3¢ 20 Primer 2 (Ck):
5" AGCGTCGACTTACGITT( TG ATTTCCA( GA) CTT( GT) GTCCC 3" PCR pvoducts were cl oned
into TA vector (TA cloning kit, Invitrogen). Twelve independent clones were

sequenced by the, dj xy..met hbod. usin 7 Pot (Pharnmacia). By honol ogy
sear ch anal %ﬁr@p‘et%'@@aﬁ"é’?%?ﬁfﬁ'@&er{%@%' honol ogous sequence group for
PI/HP3I and 2_5T|\é<83h NAGyREcarRdva4<BRaBedugne RSclid G %velse’iﬂﬁns'i‘)rigfh%\éeadzy@b, starting
ool ogy Wi t

roups | and V respectively accordin o Kabat'
o nssi 7Y cat vl BN Bam e GRGIGaR R RHSrR YRR T Bt DAL Shodke SEAETORET
for VHP3 anghewpthinEGaRYs @l i rdatioKRBowhhey were cloned in the

expressign vectors previously digested wwith the sanme enzynmes, PAH4604 and
PAG4622 forFemVHRhd VK respectively. These expression 30 vectors were donated

by Sherie Mpr ncgorcfAGkACHRITCCNERGACABBIAG nq BRSTHBAPRERC 9
i mmunogl obul i ns expression’'in mammalian g)él I 55(. %e vector PAH 4604 have
i ncl uded t heor Nifran constant region 1gGl and the PAG 4622 human (Col oma et

at. (1992): 5'!@&%"&'0"1‘?%@(@56%3\%0 y gé%%%sfi%o]@?of ant i body nol ecul es usi ng

vari abl e regi ons generate nerase chain reaction, J. Inmmunol. Meth.,
152: 89- 1043DNAREHF 2 sob tchiNA GRS weaet smplifiee BBVER 38nPAlddcPdlymeckise and specific

P3VK- PAGA622. - el.l re transfected with 10 p 7 ,
cl one ex reéré'}q%%’ Iﬂ%h%sﬁhc l?i Sw@ésmg?g%if%g?%d’ "we{% "i%esgcgwfgﬁﬁgéﬁﬁ%%ﬁ”%
bot h cases BRBRWSALINMeavKzEitk piimbrsRedglencestusadeterptieciopowiaged and di ssol véd
in50 | of EBSYQef ore transfection. Approximately 107 cells were harvested
by centrifug?i'i h and resupended in 0.5 m of PBS 5 together with the

di gest ed DNArimnsr arsigh@bpiyedr ati on cuvette. After 1.0 minutes on ice, the

Further 10 TOEEerAHEA G e R ER B e R e Tl 0E W e
D MEM F12 pbised@%He:al calf serum Two or four days later, it is added
sel ective MptUBdOAGHERAASACRETNEIREAE @ O 45 vl
For VK:
Primer 1 (signal peptide):
5" GGGGATATCCACCATGGAG(TA)CACA(GT{TA)CTCAGGTCTTT(GA)T 37
20 Primer 2 (Ck):
5 AGCGTCGACTTACGTTT(TG)ATTTCCA(GAYCTT(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
L 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 1B
and V respectively according to Kabat's classification.
After digestion with the restriction enzymes ECORV and NHE! 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
immunoglobuiins expression in mammalian cells. The vector PAH 4604 have included the
human constant region lgG1 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 PSVH-
35 PAH4604 and P3VK-PAG4622.



‘or- hi stidinol 10nmM respectl vel y) Transfected clones were visible with the
naked eyes 14 10 days |ater. The presence of human antibody in the medium
of wells containing transfected clones was jymeasured by ELISA. Mcrotiter"’
pl'ate wells were coated with goat anti-human kappa light chain (for human
kappa chain produci ng clones) or anti-human |1gG (gamma chain specific) (for
the conpl ete anti body producing clones) anti bodies. After washing with PBST
(saline 15 phosphate buffered sol ution containing 0.05% Tween 20), diluted

cul ture nedi Lf BB

Worotiter aery i VreBbiect Bl P08 o BOPC PAIS o So R g
pfark Ofd dasehmfassmr(sieatadhngh t(l;)rmg;ui@&\wédi’%gﬂmodfam |baﬁuna$ﬁské)|bmalshllmﬁ1|nze¢ rvgifth;aml,
al kal i ne pho onj,u e chain specific
were added & L@ﬁﬁ'ﬁ&@ﬁagﬁgr‘j&é ’Fgl‘ﬂ)%? B Qf%%ﬁ@logﬁofré%}% wel | s were washed
with PBS 20 Abpad¥hSERSI0" alefs iehd abresibalynidrifogaitenyhe RALBEhAR BI0.5 ml of PBS
p- nltrophenyl phosphate respectively, was added. After half hour absorbance

at 492 or> ateseiher wiksecdisseey DN@d aheiaqlioparation swyeite. Altarptminuies on ice, the
Cotuoncas | EER 998 Qlerl 86y (HTRI0GIEah BBGFE (UH ih RS UFETuANG WifBuice, The

sequences (Frgures 1 and wer e conpar e sequences. Figures
3 and 4 showeliémemxﬁstrlhumdllmgcﬁﬁswhliﬂmw[mm&)ﬁdléw F1—kbﬁueaﬂ0% mwmah‘&tarm Two or

egi on seqlOncRe e s nR R GRVA AL M BT SN E T2 e MiscsbRshdicr i G5 Rt
am i noaci d roe plistidieok n@:sM, waspezsivel). iITshededtad afches W&Teb\nﬁblb Wwith fheranketeeyes 14

pot ent i ?&T cel lgitepl topes into the nmurine sequences. 30 The anal ysis on
VHP3 re Yure 3) 2 anphipatic segments, the first one enbraces

CDR1, FR2 aﬂﬂxe%ﬁ@@r{césdf%umnoéntiblﬂ@ym mblianssoRselt entainimgraseicidecenss ks
FR3 and CDR3. The rral n di fferences of nurine seguence in conpari son wt

th
t he nost hor‘?i‘ﬁaétifﬁﬁis Y it MISERIER Blalie Wells MERBISE3IaY WIS anddiaiagskappa light
i nvol ved W thaihNeriune ihiprehiaflodusihd lé%eé)eoroéntm@nahntgmgarﬁmaeehaﬁpépécms

reason it was decided do not replace anﬁa@am noacid in 35 nmuri ne VHP3

The anal ysi $7of §ie vpRlefe ARkRQsl Spdecing & B paptikodiesy fifier washinguwish ABSH frgiine
first segephos@s BORSeEBhuisNEERRRD 0N THERN VS (RPN SRERI SRhEYRTs

of the FR3. It was decide to replace residues at positions 8,9, 10

by resi dues caftattig Sansdedaris wamagdged oheachodicreitprovell usonsunei @é&’“@n&e wehe
am no aci ds wam %@ﬁ%dﬁrﬁh s T Ly \}aep&ﬁdaslgeéf s@m@r@dlﬂ? \g\;gterdedﬂa@%ﬁﬁ hg%aERk%ppa

Ser, Ser, Leu, respecti pl'acenent's

over | appi ng hgh@haﬁhw alkalige . phpmmj?sq%amjwatﬁ@ epal IREhuMen e fessnva @hammebrinc

were added and incubated at room temperature one hour. The wells were washed with PBS-

20 T and substrate buffer containing o-phenylendiamine or p-nitrophenylphosphate,
respectively, was added. After half hour absorbance at 482 or 405 nm respectively, was
measuréd.

( Example 2. Cbtaining 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 replacemenits
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 segmenits, 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.



" polynerase chain reaction (PCR), Nucleic Acids Res., 17: 5404) using priners
1 and -2 and 3 and 4 whose sequences are the followng: Primer 1: 10 5
ATGACCCAGTCTCCTTCTTCTCTTTCCGCGTCAGTAGGAGAC3!,  Prinmer 2: 5
AGCGTCGACTTACGTITT( TG ATTTCCA( GA) CTT( GT) GT 3" Prinmer 3: 5
GTCTCCTACTGACGCCGAAAGAGAAGAAGCGAGACTGSGTCAT3' 15 Primer  4:

5' GGGGATATCCACCATGGAG TA) CACA( GT) (TA) CTCAGGTICTTT(GA) T 3" The point nutations
were verified by sequencing. The resultant construct was P3Vkhu and it was
cloned in PAG 4622 expression vector. The resultant construct S ,

P3VKhu- PAG46?® analygs é&b)’%ﬁ’é "eRECIRHRIPR ZcinitipgisoRREMENtS Régbrec@\l’,\%ée flist gegment
transf ect edembidteEF ¥t RASUGRANA 2heatidbRRVKIDDIRAGAE 22nR3 Rusi Alts BOBE MRS It was

transfected follow ng the sane procedure of efectroporation and detection,
descri bed pfRaF®insTepiaceresineeT i pastions &1 Bodiaed. 138arasickies at Hieosasns eagition in

activity of yehingBrhdndhBoiBhuhbs 2R8SId efrn@idﬁ%é‘%cfo‘é SRhbISHodBRS YR dPRY Met
ELI SA tested the biological activity of the Mab 25 P3 chineric. For
r econbi nant anhd hpgerenteplaser tharPiol &eeSeaieka, eoatéal abrertiaB( NesiGpjacements were

i osi de i ¢ ) o )
Oo9bl ookaqyele IR0 adind leiintafifet 2 1988 R Al HeeridtaP ABEEhEsiO b ENADy
i ncubat ed fmlymﬁeash@nainaﬁa&m (PTHY, b\leblfa's: AvrseRemshédb40d) véinPBSmersd! endbat ed
for 1 hourl_é{\d %%o\é@tsggﬁé@g%!a gﬂ{?ﬁéﬁc’r@h lant Mab P3. The wells were 30 washed

with tris- g i- i body conjugated with al kaline
phosphat asePrimas 1added and i ncubated at 37C for one hour. Finally, the wells

wer e washed,_w .S~ r f L.Ni,n

p-nitro ﬂen§|6%&@@@%30@3&%@%&&§6‘$3%§§§§¢§§n%egat 405 nm was
measur ed. Melmér2chi meric was used as negative control. 35 Figure 5 shows

t he eci fig¢, hindi f b P ineric to the_antigen, 15 . Exanple 4.
raihing of AHSTEEMRIALS DT TR EBC SRS TR 66 i ned by a

reacti on w phmeeyerse transcriptase enzyne, starting wth RNA fromthe
hybri doma pr OdUCiTE%Q%aC? 1E10, as descri bed@gr evi ously. The sequence of the

speci fic prener§ HEARES GALAEHPAACANB A G ST TORIFTGAT &
15  Primer4:
5 GGGCATATCCACCATGGAG(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 foliowing the same procedure of electroporation and
detection described previously for the chimeric antibodies.
_ Example 3: Biclogical activity of chimeric MAb P3.
(-. The specific binding to antigen measured by ELISA tested the biological activity of the Mab
25 P3 chimeric.
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
atbumin (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
30 washed with tris-HCI and a goat anti- human antibody conjugated with alkaline phosphatase
was added and iricubated 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 For VH 5 GGGGCTAGCTGAGGAGACTGTGAGAGTGGT3'  For VK

5' GCGTCTAGAACTGGATGGTGGGAAGATGGA3' cDNA VHIE10 and cDNA VKIE1O were
anplified by PCR using Taq Pol and specificgz: 10 primers. For VH Prinmer |
(signal peptide): 5" GGGGATATCCACCATGH AG A]'?G( CG AGCTEH TG GT( CA) AT(CG CTCTT
3" "Primer 2 (CH1): 15 5 "' GGGGECTAGCTGAGGAGACTGTGAGAGTGGT3'  For VK: Pri mer
| (signal peptide): 5 ' GGGGTTAACCAC CATGAGG (GT) C CCC ( AT) GCTCAG (CT) T(CT)
CI(TOGG G 3 Primer 2 (Ck): 20

5" AGCGTCGACETA! TT( . 6:(:(:3' PCR products were cl oned:
into TA ve%gd%ﬁﬁhbégﬁ%&%%\%ﬁ%é%{f Twel ve i ndependent cl onesewere
sequenced ( FihguwDe&A Zyraheksi8vabybtdiesdby eoxyctivatithdrevsrsegrahéciiNasd’ehzyme, starting

(Pharmaci a). By | o search anal ysi s, determ,ned the

homol ogous. "B AT e gEmer e 146 e ebrd Do 55 YRR P e ORI phe secuence
sequences hay thehir@bifid priter®LgdyinWhit Redition RSsHEwaCR|IbvERgOUs and V respectively
according tq Kapat's classification. After digestion with the restriction

enzymes F¥hd NHEI for VHLELO and with Hincll and SALI for VKLELO, they

vere cl oned 5 QCEBCEAGCTSACOACAC TS A AuTors y digested with appropriated
enzynmes, PAH4604 and PAG4622 for VH and VK respectively. These expression

vect ors wer &t ed by Sherie Mrrison (UCLA, California, USA), they are 30

sui tabl e forg bR TOS A RSSEARd ARl i an cel Is. The vector PAH
4604 have included the human constant region IgGl and the PAG 4622 hunan

(Col oma et &PNA MBUEI0 angbvw@INA/ &G Weie emeliiadbisREBnusing dimdgi Bedynd specific
ol ecul ef, u%iri%rélari abl e regi ons generated by polynerase chain reaction, J.
| mmunol . Met'h.,” 152: 89-104). The resultant constructs 1E10VH PAH4604 an

1E10VK- PAAG22ZVHI6 NS-0 cells were transfected with 10 | ag of

| E10VK- PAA nressing light chain was transfected W|th 10 g
1E10VH- PAM%%ﬁerﬁn@bgnge?ggég DNA is linearized with Pvul, ethanol

preci pit at ed @6HGRABSOLVAACATEIAGA GBS GRETG (TS ATAGSIATCK)GTCTT 3

Primer 2 (CH1):

15 5 GGGGCTAGCTGAGGAGACTGTGAGAGTGGT 37
For VK:
Primer 1 (signat peptide):
5" GGGGTTAACCACCATGAGG(GT)CCCC(AT)GCTCAG(ICT)T(CT)CT(TG)GG(GA)3’
Primer 2 (Ck):

20 S5'AGCGTCGACTTACGTTT{TG)ATTTCCA(GA)CTT(GT)GTCCCS’
PCR products were cloned into TA vector (TA cloning ki, Invitrogen). Twelve independent

-

clonesrwere sequenced [(Figures 7 and 8) by the dideoxy method using T7 DNA Pol
, (Pharmacia). By homology search analysis it was determined the most homologous
(. seqguence 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 NHE! for VH1E10 and with Hincll
and SALI for VK1E10Q, they were cloned in the expressicn 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 immunocglobulins 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
TE10VH-PAH4604 and 1E10VK-PAG4622,



1

Approxi mately 107 cells were harvested by centrifugati on and resupended in
0.5-m; of PBS 5 together with the digested DNA in an el ectroporation
cuvette. After 10 minutes on ice, the cel I%Were given a pul se of 200 volts
and 960 F and left inice for a further nutes. The cells were
distributed into 96 wells plate with D NEM F12 plus 10%fetal calf serum
Two or four days later, it is added selective nedium (D MEM F12 with :
nmycophenolic acid 0,45 kg/nmL or histidinol 10nmM respectively). Transfected

cl ones were bl e th the n ter. The e ence
uman_ant | O ERIS HEeHERISRAST iR Y et Yk R anEr S Eoed sxpBravs ag: Shai
measured by m%%'t%sfeMé%if Rith tmquhetr @\/M@Amew & BORL Qe A IO Rhe ABEH WHANBNL),
kappa |ight chain human a chai n producing clones) or anti-hunman

| gG (gamma el@nal ﬁﬁ@éﬁﬂtﬁ‘éﬁnd cissp 'ﬁﬁ@ SOHNTEES bgforebensieprtionuci ng cl ones)
anti bodi es. A%go‘?(fmdﬂ’?ﬁhfd“%e}f% WerER l’éﬁq(tgfhéb?ﬁhag\@,c{ﬁ”&r{oefe‘%ﬁ éﬁéédnﬁ LW s PERg

0. 05% Tween ted culture rre Iu cont
t r ansf ectfantageitss vithdibe digesiad PN T enidentropetatioh auvette Afftmrﬂatmrﬁr'f@ oTive, the

ant 1 - hunan Cooea ¢t = 2Fie o P6 B A ET e a3 Aqudhfadh 68 o

anti - human Icgl@ \élg@rﬂmnbth'tati ﬁntamwéllscmate WiEH B MiEikereh ;_aﬁidsl‘lll}%lhﬂéleﬁlf%ferdnﬁ)omzo or
tenperature _one hour. The wells were washed with PBS 20 T and substrate

buf fer cont &R BIgshibHadsiedi seiachve Breciim (' MEMERY Mik dayaeshenclic @sisib ¢5 etk
was added. Af th?s'hd*ﬂol' ﬁOrﬁWrre%%%Q?)”eﬁaﬁstfe&gg c%rneé%r@maé@@pﬁl% e h¥iedfes 14

neasured. Exanple S. Obtaining ditferent versions of the Humani zed Anti’body
1Et 0. MAJ ndaysHeero VK1E10 sequences (Figures 6 and 7) were conpar ed with

huns’ . 25 se F%%c&%%ﬂﬁ\%ﬁ %t%@g%% %%dth%eom?lkmhﬂgCI%s@lé{@nclones was

sequénces i'c<  anphipatic regrons or potentia t opes wer
sear ched onmmaasires mEEQI%rMmtlterr plgieo welle auese costeandith et dinh@lumatnhkﬁplﬁe light

hod | blished i
or dor 1o br S QP kinEh BREReR! pARLARGE enebCh SRERSRRS WP oS AR aR Sobele
sequences 3@foThieeanahpstes m:bvaw Em@duenglecledee()FlagtJb@m@ Aftarrpmsbﬁng owvith PBST

S e ARG cor s DUB 4 TERPE AL NG B 504 e
and 87 (83 aostaintiggaridediaitatias adudoeto euph Micratitad welefor drizehcans 35’6@1 The welign
were 1 opl acSB By SUR M BENGT Ao dEee Gap B P BT oneletriea apt BERB ReLP
were nade bygmaﬂawwélmﬂewoéﬂmeo@@g@éd gémahm G Eeihb enah specific),
T;t agigi)s 's w%fre adc:tecf3 chP m%t\llbatég Sate ro%nwa{e?ngggﬁ}el 8nne he we ﬁé ?vle(r:e V'A\f\glst'gesd vﬁﬁ'\sPBS-
20 T and substrate buffer containing o-phenylendiamine or p-nitrophenyiphosphate
respectively, was added. After half hour absorbance at 482 or 405 nm respectively, was
measured.
( Example 5. Obtaining different versions of the Humanized Antibody 1E10.
. Murine VH1E10 VKIE10 sequences (Figures 6 and 7) were compared with huma
25 sequences, Figures 8 and 9 shown the most homologous human seguences. Helic:
amphipatic regions or potential T cell epitopes were searched on murine 1E10 variabl
region sequences and according with the method a judiciously strategy for aminoaci
replacements was established in order to break or humanize potential T cell epitopes into tF
murine seguUences
30 The analysis on VH1E10 rendered (Figure 8) 3 amphipatic segments, the first one embract
FR1, the second one embraces FR2, the third one embraces FR3. It was decide to repla
residues at positions 5, 40, 42 and 87 (83 according to Kabat's numbering) by residues
the same position in the most homologous human sequence. The amino acids Gin, Arg, C
and they were replaced by Val, Ala, Gly and Arg, respectively. -



using different set of priners. Prinmers for nutation at position 5 of the
heavy,chain were 1 and 2 and 3 and 4 whose 5 sequences are the follow ng:
Prinmer 1: 5 CAGGTTCAGCTGGTGCAGTCTGGAGCT3',  Primer 2: 5'

- GGGGCTAGCT GAGGAGACTGTGAGAGTGGT3' 10 Primgr 3: 5
AGCTCCAGACTGCACCAGCTGAACCTG 3" Primer 4:

5' GGGGATATCCACCATGH AG ATG CG) AGCTE TG GT( CA) AT(CG CTCTT 3" After checking
by sequence the point nmutation at position 5 nmnutations at positions 40 and

42 15 wer |ntroduced Prinmer for_mutations ositions 40 nd 42 of
heavy chai nne rgRiaGRETENS were mapeshRETER d&@%&@&m 8 gwﬁmeﬂ@ﬂabo

5 GOGGCTAGCHGAGRAGAGTS Rise, EdiiTREachon 3PCR), N IcAd Res., 17: 5404
CTCA, AGTO00 T LA GO A el Feacer) PCR), Nudeic Acids Res, )

5' GGGGATATEEABCATRERY AE) HIEM-AGCTG( TG) GT( CA) AT(CG) CTCTT 3' 25 After
checki ng bkbnﬁ%?él%}%ufah@n RPIJBkitIAH R b ﬂ&axgpéhé;h %le’?e“Paﬁde %4d d;i“éh@%' Wﬂo%t

posi tions according to Kabat's numbéring) was introduced. Primer

mut at i orﬁs aeqqﬁm&@ penthg folle8@giccor di ng to Kabat's nunbering) of the heavy
chai n: 5" CTCAGCAGGCTGCGGICTGAGGACTCT3" 30 Prinmer 2:

5' GGGGCTA GACT GTGAGAGTGGT3"  Primer 3: 5 AGAGICCTCAGACCGCAGCCTGCTGAG

3" Primer 54CAEBC BT GEECAGETICEMIGATEEREFBTE CG AGCTG TG GT( CA) AT(CG) CTCTT 3
18 Primer 2.
5 GGGGCTAGCTGAGGAGACTGTGAGAGTGGT 37
10 Primer 3:
5 AGCTCCAGACTGCACCAGCTGAACCTG 3
Primer 4:
5'GGGGATATCCACCATGG(AGIATG(CO)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 TOGGCTGAGGCAGGCGCCTGGGCAGGGACTTGAG 3
Primer 2:
20 5 GGGGCTAGCTGAGGAGACTGCTGAGAGTGGT 37
Primer 3:
5 CTCGAAGTCCCTGCCCAGGCGCCTGCCTCACCCA S
Primer 4.
5'GGGGATATCCACCATGGAGIATG(CORIAGCTG(TG)GT(CA)AT(CE)CTCTT 37
25 After checking by sequence the point mutation at positions 40 and 42, mutation at positions
87 (83 according to Kabat's numbering) was intreduced.
Primer for mutations at pesition 87 (83 according to Kabat's numbering) of the heavy chain:
Primer 1.
5 CTCAGCAGGCTGCGGTCTGAGGACTCT &
30  Primer2: -’
5 GGGGCTAGCTGAGGAGACTGTGAGAGTGGT 37
Primer 3: '
5 AGAGTCCTCAGACCGCAGCCTGCTGAG 3
Primer 4: )
5'GGGGATATCCACCATGG(AG)ATG(CO)AGCTG(TG)GT(CA)AT(CG)CTCTT 3

-
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Q her replacenments were not made because residues were involved in the three
di.mensional structure of the binding site. The point nutations were
verified by sequencing. The resultant construct was 1E10VHhu and it was

cl oned in PAH4604 expression vector. The rédul tant construct was 1E10VH 5
PAH4604. The anal ysis for VKIE1O rendered al so 3 anphipatic segnments (Figure
9), the first segnent enbraces FRl, the second one enbraces CDRL and the
thirst one enbraces FR3. It was decide to replace residues at positions 7,8
and 15 by residues at the sanme position in the nost honol ogous human :
sequence. TRENYTPRBCHBLHS Wrie nogfw&daﬁaca:teﬁ? "Reifuey wpiclbuelvey inthe duee dirensions!
Val , respectkiy@lid of tRepineitgagements were made by PCR overlapping (Kanmmann
et al. (1989) Rapid insertional nutagenesis of DNA by pol ymerase chain
reaction (POR)ROINUBHEHensaBets vRdlied )17560{15&1@!!‘)9 uTé'ien@SpE neganstrueinie 1ahevVIhu
and 4 whose f.0 t 4t
s and 15 a@?q{tjﬁfégeaonhet%r @hg?\ﬁmis@% %&Qion 4B STHkOFes AR ARk RSHELBOR-
5' CAGATG&CAEA&Bﬂ@MZCTTCCTCCCTGTCTGCCTCTGTGGGAGACAGAGTCS' Primer 2:

5' AGCGTCGACTT A , ' Prinmer.3: :

5 GACTCTGTCT OO AR A O SRELAN A e rorea S (BB st segment
5' GAGGT TAA(:@ﬁ«ﬁ@@:@fcma(f gﬂﬁ%@@eﬁsﬁmméﬁﬁm&@wamam (HEGH(EEK 639 edibraldas szal n\ttWﬁs
mut at i ons rifie uenci n tant _construct was u
T 1t s CETER N TSGR S SHEROEs O obEg by MRt b e Eopsitbucy e
was 1E10VKhm08250%%632 huﬁ%rﬁm@ﬁaet% buivanbeias Tant THogyd LBl QverblPeflas] bp
were tr OVHhu-  PAHA604 and | E1O0VKhu- PAGA622 1E10hu anti bqody

th
was traﬂg6 fe éd %I?Qﬂ/\n » RRPESHKRY prid€e SRIRPEBICTET fTRo %R iWn Pérdy overlapping

det ecti on degsmhimaed a@bﬁ‘ 19885 Répldihséiigns thikBE dre sanéfi 0Al I ol r%@mﬁ&z@r&mon
Bi ol ggi cal S‘itl vity of : QBQB“»}” g MAb1E10. Theéspem fic bltﬁ? y3lg)et 0 antig

measured by (EREAGcale é\&ldﬁrl‘é%m o &gﬁﬂébps‘aewrmeﬁﬂﬁndt%én%@ndlﬁMOéﬁﬁﬁ%ﬁnées
For reconbi %@é‘ﬁqe%vﬂi .0, Mcrotiter plates were coated with Mab P3. After

washing with PBST (saline phosphate buffered sol ution containing 0.05%
Tween 20), Ggseforinutpiagetigsitions 7, 8 and 15 of the light chain:
15 Primer 1:
5'CAGATGACACAGTCTCCTTCCTCCCTGTCTGCCTCTGTGGGAGACAGAGTC 3
Primer 2:
5'AGCGTCGACTTACGTTT(TG)ATTTCCA(GA)CTT(GT)GTCCC 3
Primer 3:
20 B'GACTCTGTCTCCCACAGAGGCAGACAGGGAGGAAGGAGACTGTGTCATCTG 3
Primer 4:

5'GGGGTTAACCACCATGAGG(GT)CCCC(AT)GCTCAG(CT)TICTICT(TG)GG(GA) 3
‘ The point mutations were verified by sequencing. The resultant construct was 1E10Vkhu and
( it was cloned in PAG 4622 expression vecior. The resultant construct was 1E10VKhu-
25 PAG4e22.
To express the humanized antibody 1E10, NS-0 cells were transfected with 1E10VHhu-
PAH4804 and 1E10VKhu-PAG4622
1E10hu antibody was transfected following the same procedure of electroporation and
detection described previously for the chimeric antibodies.
30 Example 6: Biological activity of chimeric MAb1E%0.
The specific binding to antigen measured by ELISA tested the biological activity of the Mab
1£10 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



d

35 was bl ockade with bOVI ne sera BSA) 1%| n PBST i ncubated for one
hour at 37C. The wells were washed and incubated for 1 hour at 37C with
purified reconbinant Mab 19 [1E10. The wel{s were washed with PBST and a

-goat anti- human anti body conjugated with ‘al kaline phosphat ase was added

and incubated at 37C for one hour. Finally, the wells were washed with PBST
and the substrate buffer containing p-nitrophenyl phosphate was added. After
hal f hour absorbance at 405 nmrespectively, was neasured. 5 Mab C5 chineric

was used as, Lve fL n

1E10 chi rr\=3r|%ﬁ§géH1 %e”%’g'\pe a%‘:rekscrég{ g"é{ggé%ﬁaen%?ﬁﬁm es: n?bo%ﬁ gn@&at%@gh
DNA and dedﬂbﬁdemmmmseqdmm mSeimieahetaS?Oﬂﬁzrahegmd racaliyr thengells were
Kabat ' s nunber.i 1991) Se nces of

munol ogi carereAVErLERET iy BerauhSedte iR SRERPERA N RERFOUPRoheiseurs Afced
CDRs appear,eﬁlermrﬂhadr srwstolabameteedo‘alnﬁe@spﬁngawamas méB3<BNA and deduced ami no
aci d squences c#iences are aligned accordl ng Kabat's nunbering (Kabat

and col | boMﬁlE’GF IMYE1yas deeflhe@tys oftttlei ns of i nmunol ogi cal i nterest,

Fifth EditipgureNatdmonalthé 8 éd!ﬁ@@lﬁdlﬁ({; otiab 1o cBlPsicaeMeay pd. mar ked with
dotted lines.  Figure 3: VHP3 was aligned with the nost honol ogous human

sequence. Aﬁﬁ ‘ﬁ%ﬁqﬂ@t‘o%ﬁf%aﬁ‘ﬁﬁf‘? ‘are underlined and CDRs in bold. Figure 4:
VKP3 was al kighgsi VWFIIBSUT@\5@@&8&%@'399%‘&18%3@%&%9%0@@9? Qgtn'eﬁ accordmg

segnents are underlined and ure 5: Specific
GVB( NeuGc) kkgbathinvsthesingHaPpat eDik f(é@%ht S@Wﬁf@ﬁ% rOétnr@tﬁmsmf lquhm'@arﬁdntmt,

20 wi T ho e B e e R RES S R h e BTG PRE R Pl eSTT Rano
and spem f i Cigubg AdViRigS Wb\ anehdenusad aﬁmg:ua@d Sequﬂﬂm&osm@naﬂdameallwed aarardipg
e Seaer A SOPHBDT B af Bl A0 35050 DA By BHIBRL P 30
Fifth Editiiofered\afiito Bditiohnsatidnat mstiiteHdlealt)), CTDRS appgzead er:hrkm:r\hﬂddot%j limet h
Sequences. Sf19E] SanGa AEorlTEg RUBATe SR BeTPREC YDA S Eodyer e dgoate
Sequences Osiegai@x&searﬂ&n@érimﬁmandIm:gqas:ialboid nt er est Fifth Edition, National
VHLELO was HERGnAd UTh fve UEE Mo BBae hRaioues s SapicEa e hingyc
segnent s argegmwlﬁénenmeﬂméd@mtms iaaloth. Fi gure 9: VKI1E1O was aligned with
the most holgiglugggg:u gpem{m Bmémglie”érﬁa(r\i%ﬁ%@ %?tcihﬁneric Mab P3. Different concentrations of
Mab P3 and MAb T1 (negative control} were tested by ELISA. Microtiter plates were coated
20 with GM3(NeuGc) and GM3(NeuAc) (negative control) ganglioside in methanol and specific
binding was measured.
Figurer 6: VH1E10 DNA and deduced amino acid seguences. Sequences are alighed
according Kabat's numbering (Kabat and collaborators (1991), Sequences of proteins of
(» ? immunological interest, Fifth Edition, National Institute of Heaith), 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 immunoiogical
interest, Fifth Edition, National Institute of Health), CDRs appeared marked with dotted lines.
Figure 8: VH1E10 was aligned with the most homologous human sequénce. Amphipatic
30 segments are underfined and CDRs in bold.
Figure 9: VK1E10 was aligned with the most homologous human sequence. Amphipatic
segments are underlined 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.

-



* segnents are underlined and CDRs in bold. Figura 10: Specific binding nurine
Mab P3:by chinmeric Mab 1E10. Different concentrations of Mab 1E10 and MAb
C5 (negative control) were tested by ELISA. Mcrotiter plates were 35
coated with Mab P3 and Mab A3 (negative control) and specific binding was
measured. 20 CLAIMS 1. A chinmeric nonockgnal antibody derived fromthe
murine anti-idiotypic nonoclonal antibody 1E10 that recognizes nmurine MAb
P3 and produced by the hybridoma cell line with deposit nunmber ECACC
97112901, wherein the hypervariable dGIkMNIMS of its heavy and |ight chains
conprise the follow ng sequences: HEAVY CHAIN CDRI: SYD N CDR2:

W FPGDGSTKYNEKFKG CDR3: EDYYDNSYYFDY LI GHT CHAI N CDRI: RASQI SNYLN CDR2:

YTSRLHSG CD?%S mﬂ m?@d

wherein th r amewor kwﬂgﬁgﬁécﬁg%g&o |y agﬁ\ééa\iﬁﬁgﬁﬁh%[}%cagﬁkﬁds%npn se
the fol | owi noseglerat @antibothEAE 0CHAL Keédyniz<3/RIUCRBGABLVRE

FR2: W/RQRPE (G, FR3: JLTTDKSSSTAYMOLSRLTSEDSAVYFCAR  FR4: WGEQGTTL

LI GHT CHAI N %% SN siumpher EpAdekraXdI\a80 1, whetein the

VPSRFSGSGSGT %@L@ ‘% y
accordi ng toRZ‘%Tl%ﬁmi an TrEF gr‘tgi%\le{ r |$H5ﬁ§t?¥rr'§m%zg€ﬂ®%§qﬁhpr eéwﬁ'n
the binding peqpenddses to the antigen, it includes at |east one of the
foll owi ng substitutions:

HEAVY CHAIN

CDR1: SYDIN

CDR2: WIFPGDGSTKYNEKFKG

CDR3: EDYYDNSYYFDY

LIGHT CHAIN

CDR1: RASQDISNYLN

CDR2: YTSRLHSG

CDR3: QQGNTLPWT

2. A monoclonal antibody according to claim 1 wherein the framework.
regions {FRs) of its heavy and light chains comprise the following sequences:
HEAVY CHAIN

FR1: QVQLQQSGAELVKPGASVKLSCKASGYTFT

FR2: WWRQRPEQGLEWIG

FR3: KATLTTDKSSSTAYMQLSRLTSEDSAVYFCAR

FR4: WGQGTTLTV

LIGHT CHAIN

FR1: DIQMTQTTSSLSASLGDRVTISC

FR2: WYQQKPDGTVKLLIY

FR3: VPSRFSGSGSGTDYSLTISNLEQEDIATYFC

FR4: FGGGTKLESK

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 substitutions:



21 LIGHT CHAIN: Position 7: Thr by Ser Position 8 Thr by Pro Position
15: Lau by Val HEAVY CHAIN Position 5. Gn by Val Position 40: Arg by Ala
~Position 42: Qu by Ay Position 87 (83 according to Kabat's nunbering): Thr
by Arg 4. A nonoclonal antibody according to clains | to 3 wherein the
constant region of the heavy chain co@grises the am no acid sequence of
gamma-1 chain and the constant region of the |ight chain conprises the

am no acid I of a kappa chain, both derived from of human
innunoglobb"?ﬁi&ﬁ@. ' cell line that produces any of the nonocl onal

ant i bodi espegitiohat: Mehrby $6r 4. 6. A pharmaceutical conposition for the
treatment of nmalignant ‘tunors of Dbreast and nel anomas, their netastases and
rel apses whiosHioodiipitirdwsPemy of the nmonocl onal antibodies of clains 1 to 4.

7. A pharmaceuytical conposition for "in vivo" |ocalization and
identificg?’ioﬁﬁloﬁf r'rﬂﬁr%ﬁ?ﬁ{ tunors of breast and nel anomas, their
met ast ases HEXR Y SHAMeS Which conprises any of the nonocl onal antibodies of
claims 1 to 4. 8. Use of the nonoclonal antibody of any one of the clains 1
to 4 for tPResitivariufGlothy ¥abf a nedi canent useful for the treatnent of
mal i gnant tunprs breast and nel anomas, their netastases and rel apses.

g %ogﬁton 49(; Arg by E‘}a P

Position 42: Glu by Gly

Position 87 (83 according to Kabat's numbetring): Thr by Arg

4. A monoclonal antibody according to claims 1 to 3 wherein the constant
region of the heavy chain comprises the amino acid sequence of gamma-1
chain and the constant region of the light chain comprises the amino acid
sequence of a kappa chain, both derived from of human immunoglobulins.

5. A cell line that produces any of the monoclonal antibodies of claims 1
to 4.
6. A pharmaceutical composition for the treatment of malignant tumors of

breast and melanomas, their metastases and relapses which comprises any

of the monoclonal antibodies of claims 1 to 4.

7. A pharmaceutical composition for “in vivo” localization and identification of
malignant tumors of breast and melanomas, their metastases and relapses

which comprises any of the monoclonal antibodies of claims 1 to 4.

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.



