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(NeuG) (Corfield et al. (1982): Cccurrence of sialic acids, Cell. Biol.
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determnation o
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 (Hougten et
25 al {1985). Mouse monoclonal antibody 1gG3 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-glycolyl
30 (NeuGc) (Corfield et al. (1982): Occurrence of sialic acids, Cell. 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, (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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with th@dwhelaaomaupl ed to KLH (US Patent 6,063,379, cell line
‘ 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-NeuGc-containing ganglioside monoclonal
antibody, Hybridoma, 17: 527-534). The role of the electronegative groups, sialic 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-glycolyineuraminic 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
55 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
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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 altering the antigen recognition specificity (Morrison y O (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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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 seguence, 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 resulting 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.



*al'sé the residues in the i mediate nei ghbour hood of the CDRs or into the
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antigen binding specificity and to be | ess i munogenic than 30 either
its murine or chinmeric predecessor (Mateo et al. (2000): Renoval of T
cell epitopes fromgenetically engineered antibodi es: Production of
nodi fi ed i munogl obulins with reduced inmmnogenicity, Hybridoma 19:
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hyper variealange (COESH eNthe (HeBRs indfighthBaiReavy and |ight chai ns: HEAVY CHAIN
CDR1- RYSVH %%ﬂg M WGGEGSTDYNSALKS  CDR3- SGVREGRAQAWFAY CADENA
LIGRA C M N Q DVSTAVA CDR2: SASYRY-1 is CDR3. QQHYSTPWI

Pr ef er abl y cofe #Rsvigequences of the heavy and light chain are the

ng: H I Rl KESGPGLVAPSQSLSI TCTVSGFSLS  FR2:
@&H_@%V%GHMSQ\/FL KVMNSLQTDDTAMYYCAR  FR4:  WGQGTLV
LI GHT O%IdmeI:gevﬁEwmﬁ@HNFWBTsvaVSI TC FR2: W(Q](PGQSPKLLI Y 25 FR3:
GVPDRFTGS%%%)I:EJEEI &S:KQAEDLAVYYC FR4: FGGGTKL
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 1gG1 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
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o ! S . o ) .
char actBTSART DG EY 151 D o526 g Saarchfnd BEl (2 wihd Beddiphuriect Boase
f/\v CEESG?IgIE &3%& lg}w(gam; aan;htmi[o)w Dl\iagmabd;s whidh nasmmze@mmnmmﬂhgm Jo="0k
CDRo: VSRS EhrEY ViU MParS R BT Sr Bl 1 (RCupliate rens TEHR) etk

heavy amshvliaghliglttohiamsar e the fol | owing: HEAVY CHAIN 20 FRI1:

Q\/Q_Q@GAELVE&E@XEESCKASGYTFT FR2: WRQRPEQGLEW G FR3"
KATLETDKSSSH TSEDSAVYFCAR FR4: WGQGTTLI V LI GHT 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: QVOLQQASGAELVKPGASVKLSCKASGYTFT

FR2: WWRQRPEQGLEWIG
FR3, KATLTTDKSSSTAYMQ LSRLTSEDSAVYFCAR
FR4: WGQGTTLV

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 97112801,
characterized in that it contains the constant region of human heavy chain IgG1 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



* 25 FR1: DI QUIQITSSLSASLGDRVTI SC FR2: WYQQKPDGTVKLLI Y FR3:
VPSRFSGSGSGTDYSLTI SNLEQEDI ATYFC FR4: FASGTKLESK I n a preferred
enbodi ment, the chineric antibody of the present invention, contains the
30 constant region of heavy chain human 1gGlL and the constant region of
light chain human Ck. |n another aspect, the present invention is
related wth a humani zed anti body derived from the Mab 1E10 produced by
the hybri ddtesitioal8 ThimePwi t h deposit nunber ECACC 97112901,

characteri h ntai ns the constant region of human heavy
chain Igm@qéloﬁh% e%:%!rj\iyéﬁt regi on of human Iight chain Ck and FRs

regions of the heavy and light chain 35 contains any of the follow ng
poi nt rut atyj / C T CHAIN: Position 7: Thr by Ser | 7 Position 8: Thr
by Pro Position - Leu by Val HEAVY CHAIN. 5 Position 5: G n by Val
Posi t bon 4(5’osi¢i095b<ﬁtrﬁb3aValPosition 42: du by Ay Position 87 (83

accordi ng nbering): Thr by Arg I'n another aspect, the present
i nvention is repgpeg}é\/\ﬂ [at he cell lines that express the 10 descri bed

chi meri c amdsitionddi Geabya@lyi bodi es; additionally the invention is rel ated

wi th phar S n co risi t he descri bed anti bodi es.

Pr ef er abl yﬁg?gé 8?2%3% g"D&“ ﬁ# gﬂgﬁ ?ﬂqgég]g“r@&rﬁfgm tions for the

treat mentn efhotbereaspect, theg preséhp@siehtien sy séiatsd Wtﬂgﬁh@l t@l 118065 1R express the
met ast ases and

I omas_and ur erpic.tu eir
el aplecdessit REMRe el dulesTassh Safbcuic s ianalis s BrespN ae creiaa with
exi ci pi epi‘ﬂarmlanelarmetd:teﬂpdsetmheaeﬁ{pﬂtsllngTﬂhé)fjestdﬁﬁe@éﬂﬁtﬁﬂﬁed nvention, the -~
phar macey! i used for 1J ocali zati on ‘and

di agnosi's it a{)/lwg orre?aﬁ?%&’ré]tﬁ ‘ﬁ]au'ﬁ'écelﬁic@le%‘?m‘a%s'%t ohihe, treglanant Af breasst lng.

mel anorraﬂageﬁaecsylsmn andgereital @?@tbﬁd&ﬁéfbﬁ@néyrﬁyr&méélﬁhﬂ MRl S EREMiARAfhors,
rel apses, escrl bed anti bod| cDNA Synthesis and Gene

Apl i fich L|r 5%5%]% "’(’E TSAREFSis EOTRETRC r1BS Sﬁ‘mec’oﬁn{"l’@'es\/éf‘ﬁaﬁl @PPOgrisis
of Mrb Rsucaplelntl\/abal 1E10.

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.

Cytopldsmic RNA was extracted from about 106 hybridomr=. cells of P3 (murine IgM MAb,
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 Istand,
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 KC), 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 pl cADN of VM or
VK were mixed with 25 pmoles of specific primers, 2.5 mM of each dNTP, 5 pl constituents of
35 10X buffer Tag DNA polymerase and 1 unit of this enzyme. The samples were subjected to

-



» Oyt dpl asmi ¢ RNA was extracted from about 106 hybridoma, cells of P3
(murine IgM MAb, that recognizes to thé GVvB N-gl ycol yl at ed gangl i osi de)
or of 1E10 (antidiotype anti-P3 antibody). The RNA was 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 xing 5pg of the RNA 25 pnoles of Vh (conplenentary to the ‘
const ant25 thgrroal ofclesuati EC| §W seor S6/AP30 =red 7&1G h nhie, awhstlastt inewption foro§
nmuri ne Irﬁiﬁtlj far 7%&1 E10) or VK (conplenentary to constant nurine kappa
region f Egtq% anti bodies), 2.5 mMof each dNTPs, 50 nM Tris-Hcl pH
7.5, 75 MM KCl, 10 MM DTT, 8 mM 30 MyCl 2 and 15 units of RNAse i nhibitor
inab50 .il reaction mxture. It was heated at 70C, for 10 m nutes and
slowy cooled up to 37C. Then, 100 units of MV reverse transcriptase
enzyng vEioairmyard Saqdetdieg iofidnpaifiedcNA42C conti nued for one hour. The

vari abl e_regigns VK an H.c re i.tled C
o Vit or "URCRE PRl Vi R SRS 3R ShUE 10 [Pt Yefe o SO
each d- NTRyvebtol 1A dlasihg thitePremeda, 33A)L TAX tesiitieg clkassDhérepsdquenced by ahel
1 unit of ,;this zyne. es were._subjected . I
cycl es a‘{‘d%&m%‘%éﬂng ?8%)@%?% ;ran-z@’T sth%%%inoglﬂé$£5flﬁg@§i %‘Q%@a ion for
5 m nut@snsatuctito ofcKiinenicggnasd Sequenci ng of Anplified cDNA The PCRs
product s_of, VH ,gnd. VK (of the P3. an f the El O« ti.vel r
El ondli' koM KRGS W S5 A vebPE By Enelmafe MR ol gy Svere
cl ones v@sredsipgl Hacedpditive expredisdaoectare {Qodmasetng. TTRIANANS@ yweetoss éor (g
sequenci ng kit, Pharmacia den). Construction of chinmeric.: .
The Vi VP b sultak oaRtRrs Hein VAR, SaRoad Rt B aRTER S
t hey werr@actinpneaehnhuriod Midta., regpes104)e expressi on vectors (Col oma et al.
(1992): Novel vectors for-the xpression of anti.bad | ecules_ysi
Vari abi ¢ g SRSy B arinrpa Y T e bR e i 5N ERRR R ne
Met h15 14nd cl8RedlDdan edfresdibh gertes (Rt @6e«cthatbad nondeldes Varkable eggdior hbipan
enzymati.c _di gestion wth EcoRV and Nhel 15 and cloned | [ 8S$i
veotor  ((BR SEote PRI e RAEP At o TR S BaT R Ml FAR ATt
hi sti di neld TEEE\H-BAEKEE0LNthe THeyehes wetaatciseaisom Ut vesisr e eezyafid-digedlie04
and 1E10V 604. VK, genes .were_exgi from r LC
di gest i o‘?‘n'h# %égﬁvﬁﬁégﬁnﬂwsgﬁneidﬂ i Sﬁ%rgssﬁﬁ'ga\fﬁce{(ér @%ﬁ%ﬁve@%?ga&ﬁ%
( PAGA622pcluddd sycoptienlibarid restdtardedgensc apd émo lhumaackappaesorsttanmiceggendhe
and e hunmpan, kappa const ant LOR. (@M, constr uctions were
P3VK§‘I;F]>AC§&% ”éﬁ?{%?"uﬁti"wrsﬁéﬁ%gaé%? gg% i%%}!lé\g[?_wéhl R4 ¢ anti bodi es
obt ai necexpressivhnfiehiraade WatibddieE bbtained from Mab P3 and Mabid 1E10.
NS-0 cells were electroporated with 10 pg of P3VK-PAG4622 or 1E10VK-PAG4622, clones
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 wl of PBS. Approximately 10 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 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/mbL 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



+ NS0 cells were electroporated with 10 g of P3VK- PAG4622 or

1E10VK- PAGA622, cl ones expressing human9kappa |ight chains were
transfected with 10 g of P3VH PAH4604 or 1 El OVvH PAH4604. 25 The DNAs
were linearized by digestion with Pvul enzynme, precipitated with ethanol
and dissolved in 50 | of PBS. Approxinately 107 cells were harvested by
centrifugation and resupended in 0.5 m of PBS together with the
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cells were given ul.se o olts an eft inic
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adde seectlve Wi, t cophenol i'c aci
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naked seyegrd 4dday arldainelbatéh et FEseHsE hofir. m@mea@twé}@dwasnbd Pin neEis o ed
the wells cont abn&%rgqtransfect ed clones was neasured by | SA.

M crot i t &HPsiiale BuliRT sUt3iRPg %%&anam"@Bap-raﬁﬁqnhwmﬁsmareﬁp@qﬁweIye\gas

chai n (f edgdulrmaer kawp BeurC BBédtbanddataonhr abe RASlespEctRBR naY Mfehdugdd (gamm
chain Spsqﬁlflc) (for _the conplete antibod produ0| n cl onesé ant i bodi es.
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0. 05% Tmeemegﬁbpeglﬁruaﬁd.o@wfmé@ @ﬁmm of the wells containing
transfe\(,:“tggnts was added to each microtiter well for one hour at 37C. The

vel | $0 wePe sgauenegs il v kT 19 Narigle deransevere aahspdith the- dlaerthgaAMEH!
goat ant imhyaRet@Pp@87!: lF@rBBucﬁ&]ﬁbﬂmﬂﬁuﬁdd@%hm Helhes Phadipafdeit Haat Bsh the

gama chai n_speci f wer e added and incubated at

goat anti-human i %\Wéé b
37C one RBWATY % B ohe 438 2R 372 isstt sealRbed Sakral pRIRbIRRlE fsepments,

cont ai ni Rgha- BhenuneRcH AdTaRdRs, Whidht KRB fResiaiRL Rith ﬁeﬁrﬂﬁﬁﬁégé‘ﬁﬁd?y YRS
added. After half hour, absorbance at 492 or 405 nm respectivel

measur ed PPOSESRsPPHEY glscopradirded hslival Audrophcbisosseaenish ﬂﬁlﬁ?itd e Eioﬁﬁa%%n

humanisz ahimih&dis n t6€blnaaiy 6foé}5§mpﬁ’ﬁ3§ﬁ'c£ Cél;ﬁffé”hélfcaﬂsédﬂe‘nc@l?rh ‘ilQBQﬁe esdiBse of
sequences of P3 and 1E10 vari ab Ins were anal ysed with t

al gor i t hAPEMBHINIGEREY g THNel 1548 2?1%9‘372) BPHH@'@PW@H*%W@%%M&% $hgments

hel per Tsregl Jardble @9RINCsctiubRsed 5fomtnoba.esnf3 BRA MES6WERRLSe preserf@BAOT helper
138: 2213- 2229) |t searched helical anphipatic segnents, wth 7 or 1

ami noaci 8¢ Fé%?’?:ﬁfé@“emfwcl‘ﬂﬁl@és Béeedd%oci ated with T inmunogenicity. The
program ﬁ@lﬂlﬂ%ﬁ; aRapERAvith #mtH insiAlLinbYdbaRAsbI ¢ segnents. (Elliot et al.

(198éh ﬁq pot hesis on the binding of an anphi patic, alpha helical
sequétice' " Pm‘ % 39 TSNP e m%’l"&'ss"al”ﬁbiéntr?%@ﬂs We"—’l rr?RI'HBﬁ“Ed . the
2949- 295 murkifidbuih Gt ReEs HcRdietiAhhGEMEBRENEBM MBI QBtaska@hBilable m
regi on sequgage_ﬁ? of anF‘l bodi es P3 and 1E10 coul d be presented to T-hel per

cel I's i n"{& RCSHPCRLEILYSEYMAN VFHpide (FEIen SEaHNISyY2asglefdined for gach
hunman i ngstvedl oBettivee PC-TWO HIBIO PROSIS 06-00 (Hitachi) was used for sequences

_homology searching.
25 Analysis for the immunogenicity reduction,
The aim of the methed 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



- 20 The anmino acid sequences of murine variable regions were conpared wth
t he imunogl obulin sequences included 6 the GeneBank and EMBE  dat abase
(available in Inte; net). The nobst honol ogous hunman vari abl e regi on
sequence was determ ned for each antibody. Software PC-TWO H Bl O PROSI S
06-00 (H tachi) was used for sequences honol ogy searching. 25 Anal ysis
for the i mmunogenicity reduction. The aimof the nethod is to reduce
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ap
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G 1§ or enEOREHEIRMWEIE PRUKRGRAGHERE . oMy PP ra oVt bog and
repl acengppiovHAPARMESL | DR WErearapdfetie@dntoUNS-BYcely Blllolvitigineprofocti@escribed
Cl oni ng and exgressLng,hunanlzed anti bodi es P3hu and | E1Ohu. The genetic

const r ucPIEY ISy P SUPBHUPMPOYESt he P3hu and 1E10hu, were cloned in

expr essi prifiatiovie 6t HeSrekehnamaGtibediget hod described for the chineric
anti hodies. The resultants_constructjons were P3VKhu- PAGA622 or

| Bl OgRhu PacesoPbRARt aveediepAreisonuriivd Py FHNHERPTHRRIIEENY YRS, RIgFD A
t ransf ect@rinatia. Mesi£ dvleiehpl | owi ng the protocol described

Biolodical 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-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 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.



'prebiously for chineric antibodies. Purification of the reconbi nant

anti bodi es. 20 The reconbi nant anti bodiks were purified by affinity
chromat ography using protein A (Pharmacia. Upssala, Sweden). Biol ogical
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, microtiter plates were coated with GVB(NeuGc) ganglioside jn
met hanoln. thaf fobowidg yaxamptaseathther enzimrgseessd. @spiveiliphgeasents| %@k%&ef\ﬂh yyere
bovi ne ser I ] - %1 L S+, rpgubat ed for one hour
at 37) Cf&?ﬁ'gg\;ve S&n@%é&%\i‘ég%ﬁéﬁ%ﬂ%ﬁé ﬁqlgggpg%g {Sﬁ?ﬁgﬁgtggd for 1 hour at 37C
with purified reconbinant Marb P3, The wells were washed with tris-HC
and a goat anti- human anti body conjugated with al kal i ne phosphat ase 30
was added and incubated at 370C 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
measur ed, For reconbinant Mabai 1 El 0, the ELI SA assay was sim| ar,
except that wells were coated wth Mab P3 and washing were nade with
PBS- 0. 05% Tween 20. 35 Exanples. 11 In the follow ng exanples all the
enzynes used, as well as reagents and materials wore obtained from
comerci al sources unless the opposite is specified. Y 12 Exanple 1.
bt ai ning of chineric MAb P3. The cDNA synthesis was obtai ned by a
reaction with reverse transcriptase enzyne, starting wth RNA fromthe
hybridoma producing Mab P3, as described previously. The sequence of "fhe
specific priners used in this reaction is shown: 5 For VH 5 "
AGGTCTAGAA( CT) CTCCACACACAGH AG) ( AG) CCAGTGGATAGAC 3" For VK 5 GCG T
CTAGAACTGGATGGTGGGAAGATGG 3' ¢DNA VHP3 and cDNA VKP3 were anplified by
PCR usi ng Taq Pol ynerase and specific 10 priners. The restriction sites
included in the prinmers were ECORV INHEI, for VH and ECORV/ SALI for VK
The prinmers sequences used were the foll ow ng:



“ For'VH. Primer 1 (signal peptide):

5' GGGGATATCCACCATGG AG) ATG( CG) AGCTG TG) &T( CA) AT(CG) CTCTT 3- 15 Priner 2
(CH1): 5 GGGGCTAGCTGCAGAGACAGIGACCAGAGT 3" For VK. Primer 1 (signal
peptide): 5 GGGGATATCCACCATGGAG TA) CACA(GT) (TA) CTCAGGTICTTT(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 ndependeXample| b faiping o ebimericdMAbPX he di deoxy met hod using T7 DNA Pol

( Phar macy ; ] kS 1. t Sk
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accor di : - , . digestion wi e restriction
enzymsﬁm@%ﬂél s?é?ﬁ (ﬂh@%tagﬁﬂ* '\?\ASP%‘EECO?V and SALI for VKP3, they
were &l dredViin t he expression vectors previously digested with the same

enzyes, o PAHESQ 00, PATIFEE OGN QR MR GSPRBTBYBL G TRase expressi on

30 vectors were donat erie fornra, USA), they
are suitk®l ¥Kfor i munogl obul i ns expression in mammalian cells. The

vector R I nstant region IgGl and the PAG
4622 hunﬁ??@gﬁgﬁ%@dﬁéﬂfégﬁﬁgl\;gﬁ&%gtors for the expression of
ant i bodycOhA 8dRZEsndisDhR VEPBakére areglified byge@Bratireyl Thy Rudyryeresasad spleaifio
reactad on,,: I . . 89:-1 .The 1 I c r [
P3VHE%5%R4IH%OZ:H%%L%§W E‘A@é’%‘.’de SmN%f% e YRS E ORI d6t V36
pg of PIREORMNEEIZor WK cTrenwinesrpsegséntgs lusgdhtvecehihiefollomarsg:t r ansf ect ed wi t h
10 gg PRAHRAHA604, in both cases DNA is linearized with Pvul, ethanol

precipitated and dissolved in 50 j.LlI of PBS before transfection.
Appr oxi rRitre¢ry! (s@inhatpedtslever e harvested by centrifugati on and resupended

in 0.5 ™. t i i L \ Lpporation
cuvett e.ng gﬁGGCEfg%T%Ch@%Z\ﬁ%(Aﬂeé?Gkﬁ@)%@fé@@eﬁ'é&%?&demﬁa of 200
vol t B arftimes @ €RMNd | eft in ice for a further 10 minutes. The cells were

Tuo orF or oA AR RSO B SUe Peth um (D NEM FL2 with
mycopherf@ri:aci d 0,45 ug/m.  or histidinol 10nM respectively).
Transf egd ed. c| @»Qﬁ%l B@ﬂtfieyi sible with the naked eyes 14 10 days later.
5" GGGGATATCCACCATGGAG(TA)CACA(GTHTA)ICTCAGGTCTTT(GA)T 3°
20 Primer 2 (Ck}:
5" AGCGTCGACTTACGTTT{TG)ATTTCCA(GA)CTT(GT)GTCCC 37
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 1B
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 hunman antibody in the nedium of wells containing :
transfected clones was neasured by ELESA. Mcrotiter plate wells were
. coated with goat anti-human kappa light chain (for human kappa chain
produci ng clones) or anti-human 1gG (gama chain specific) (for the .
conpl ete anti body producing clones) antibodies. After washing with PBST
(saline 15 phosphate buffered solution containing 0.05% Tween 20
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judiciously strategy for am noacid replacenents was established in order
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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.



+ 10 5 ATGACCCAGTCTCCTTCTTCTCTTTCCGCGTCAGTAGGAGAC 3' Priner 2: 5 :
AGCGTCGACTTACGTTT( TG ATTTCCA( GA) CTT(GT) &#CCC 3" Prinmer 3: 5 GICTCCTAC T
GACGCGGAAAGAGAAGAAGGAGACTGEGTCAT 3 15 Primer 4:

5' GGGGATATCCACCATGGAGF TA) CACA( GT) ( TA) CTCAGGTICTTT(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
was P3VKhie prayesfor VEE3esepdersd alée 2ramphipatisdsegmerito dyigB®, 4N ficstlsegment

were tr a@l?f)?&re?q:%ﬁ ,i[the R s%\é'é'pﬁ%es%braggs f%ygr%qngéA%@&.%sp OBk DRV,

was transfected f ow ng e same procedure o ctroporation and
det ect i ofiecids ta repigepesidies ol yositons 8RR 1& M1 madii8 anteshives et theEsang besiton in

Bi ol ogi ca| VA i i P ific binding. t Nk i
meas o ed i, PER o dioBeuufiEh sEaleibe "he Hfing BEGk ripRading Pis, 28 Hhet
chi mebi candrdhr wetsorepiacad tbyNiXo, P8r, Ser.drent aheAlg|rasmstively €T o adptattewiehts were
GVB( Neu 1r9S] | f i one hour, at 37C
inenoet 1 TRoBRECre SUelferdho HERIAAD ot 4 (1 60/ Rahd e fionRHlnaBen T oopNA by
Tri s- HCl pdyifnease chaculattenh (REIR)oNeclbiodicidst R&7,Cl7: Tae4 nedihg prvees hWash2dnd 3
W th PBSarq{nQ Jh%ggg@éﬁ&c%?%relt@qglﬁlow@g 37C with purified reconbi nant Mb
Red Wi rq

P3. The well's were washe 's-HCI and a goat anti- hunman
ant i bodyPawef igat ed wit h al kal i ne phosphat ase was added and i ncubat ed at

AN e e s S e o e Ay
hour abSwmbafce at 405 nm was neasured. Mab T1 chimeric was used as’
ne0aL) Ve eRR oo B TR R RGeS BT MR
The cDNAPwpatBesi s was obtained by a reaction with reverse transcriptase
desert bel BTG aTaY AR B OB A RO bR et s used i n this
reactf onPriimessiown fol lowing: 5 For VH 5" GEGGCTAGCTGAGGAGACTGTGAGAGTGGT
3" For YEcacRPRTERAFAT AR e FeacaTeTTTGA) T 2
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 foillowing the same procedure of electroporation and
detection described previously for the chimeric antibodies.
Example 3: Biological activity of chimeric MAb P3.
The specific binding to antigen measured by ELISA tested the biological 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-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 welis 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.



. cDNA VHLE10 and cDNA VK1E10 were anplified by PCR using Taq Pol and
specific 10 primers. For VH Primer 1 {%ignal peptide):

5' GCGGATATCCACCATGCEH AG) ATE CG ACCTEH TG) GT( CA) AT(CGQ CTCTT 3° Prinmer 2
(CF11): 15 5' GOGGCTAGCTGAGGAGACTGTGAGAGTIGGT 3" For VK Priner | (signal
peptide): 5" GEGGTTAACCACCATGAGH GT) CCCC(AT) GCTCAG CT) T(CT) CT(TG GH &A) 3
Primer 2 (Ck): 20 5' AGCGTCGACTTACGITT( TG ATTTCCA( GA) CTT( GT) GTCCC3 PCR,
pr oduct sExamplec. Sidaining of giimesict MAb(TEAOc| oni ng kit, Invitrogen). Twelve

i ndependgnt cD%%&ﬁ&%ﬁ%{v@asﬁ%ﬂ&ﬂ@&% a(rlé'a%ﬁg e\ﬁrlﬂ? &)%%@ﬁar@é lbg‘gecgnQ?H§ystamng

met hod usimn arnac ogy search anal
det erm nemh Rhlé fmﬂhmbmmdmgmprodsquémbe1 l@‘r(buqs d&snriMdlEﬂe@loaﬁbt Vka E¢Quence

VHLELD a0, MIIFI0. SHAUENSES RSN 2onRARskGH D 0 oups

m scel | aneous a I'vel'y "according to t's classification.
AfterSdllgras\fhion with the restrl ction enzynmes ECORV and NHEI for VH E10

and vmt &r&ﬁ.%{; %{?&8 tl'?‘;‘-@‘l’ re cloned in the expression
vectors preV| ousﬁ I'geste pprGoprl at ed enzymes, PAHA604 and
PAGA622 FarVRH and VK respectl vely. These expression vectors were

donat ed %XQ%T’?%MQ&%é%éG%A{@éW? USA), they are 30 suitable

for sion In mammal ran cells. The vector PAH 4604
have | neD Nkl eH 1B hoderDA g Hi0 meg amilifel benBCRhesiPAQ atb P2 amdespecific
( Col et I (1992) ~ Novel vectors for the expression of antibody

nm
nDIe u |ng vari abl e regi ons generated by polynerase chain reaction,

J. ImrurﬁdrVI-Math 152~ 89-104). The resultant constructs | El OVH PAHA604
and 1E1 OceIIs were transfected with 10 lag of 1
E10VK- P%&BW%I é%p pr essing light chain was transfected with 10 g
1 E10VH PESBOATATACACIIATRERS)BNG(CE)AGEE TS (WAOAT@GICTCTER Banol
preci pi t,ariinqd ,a[ltg__']{il ssolved in 50 ul of PBS before transfection.
ApprOX| ‘el I's were harvested by centrifugation and resupended
in 015 ng GﬁGBBS’A(ECT@@@GMAW@ﬁGWGﬁ@@E&%d DNA in an el ectroporation
cuvette. dﬁ%g 10 mnutes on ice, the cells were given a pulse of 200

9 F

volts an and left inice for a further 10 mnutes. The cells were
di st ri buersden hisigr@bpewides plate with D MEM F12 plus 10% fetal calf serum

Two or {. ‘('feéiﬁ’ %éﬁ?om‘é,aéé(éﬁ%bé&ﬁ@b%ﬁd@q JHENEr T @t h

nycopheno C aC|
Primer 2 (Ck):

20 S5'AGCGTCGACTTACGTTT(TG)ATTITCCA(GA)CTT(GT)GTCCC3’
PCR products were cloned into TA vector (TA cloning kit, Invitrogen). Twelve independent
clones*were sequenced /Figures 7 and 8) by the dideoxy method using T7 DNA Pal
(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 Hinch
and SALI for VK1E10, they were cloned in the expression vectors previously digested with
appropriated enzymes, PAH4604 and PAGA4622 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 resultant constructs
1E10VH-PAH4604 and 1E10VK-PAG4622.



* or histidinol 10mV| respectively). Transfected clones were visible with

t he naked eyes 14 10 days l|later. The priésence of human antibody in the
medi um of wells containing transfected cl ones was neasured by ELI SA
Mcrotiter plate wells were coated with goat anti-human kappa |ight

chain (for human kappa chain producing clones) or anti-human | gG (gama
chain specific) (for the conplete antibody produci ng clones) anti bodi.es.
After wadi &gew WereRBEE ected pﬂbéﬁh&t of TuOMVE-BHGYER2. reeclovateapreissigg Oglatssiain

T 20 I t f t
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respecti \t@llsyweﬁé@dlstﬂﬂtﬁéurrﬁd gsﬁmampé@teﬁmtrobwwmq slid frevertal 8l SERRS mo or
t he Humani zed Anti body 1 E10. Murine VHLELQ VKI1E10 sequences (Figures

and 7) wEE depnigtareliisaddedisglnstive Q@dm%wéé@w‘w@nmosﬁmcgcgmnsfﬁé
nost hongl RRAMSoNYERR, SEPLRRGED. Trgdidoted RI5RBE L %sﬂﬁ@'vﬂﬁisth‘érné?@jgyehah

T cell epitopes were searched on murine 1 E10 variabl region sequ
and d8cofaysigtaii th the method a judiciously strategy for aninoaci

repl acengpg %rélmc@%? ﬁbmaﬁhﬁﬁbbay mﬁh@rmé&umr& |@rcoh %r%ngekéetaa-lesmas

cel'l epitopes into mur i ne quences 50 '?gﬁee ana on VHIE

render edmﬁﬁ\gr@ﬂebseﬁttﬁﬁarwﬁrqimr @!a?eyﬁtlmv@re chateflj with geﬂteaemrbrlrale@ kappa Jight
the secopghiQ rﬁﬂpl%ﬁ%ﬁpg%%amtﬁ}ﬁd&ahd dioRES & t:a\ﬁﬁﬁarlzgé ((ﬁe}ml’ﬁ@%h%ﬁcédé@lﬂbo

repla, residues at positions 5, 40,” 42 and 87 (83 ac ng to
nunber i npr BYe r eamplgtes antihedys redweirg t lores) nantitediass t Afrmavashings WibmiBST

seqquce ph-EQEha%@b'ﬁﬁer%ﬁ'é%ﬁn@cﬂmtaﬁ @5“/ a‘(l;\gTérhﬁd) Wltéd EGIHJr@CrPréE @M oY e welis

a, Gly and Arg, respectively acerents were

over | appp@fgammm@@mamsa@@d)tomhd\ﬂlpmlterrtweiln@r onﬁumg@hégl% BTe ERlE
by pol ynﬁé@é@aaiw Witd st Qﬂd&r)g aslé'taﬁ' i'cg ré%ﬁméoﬁe Gated %Eat Mgﬁarﬂawﬁ
0 eavy

different set rinmers. Pri ion at Ition 5 o
chai n meh@tz;halﬁcprzalwae QhQWManaE%%ﬁjmbwwg%aﬂma ehin gpecific),

Primer lyer addtdGhHGAGBEE SGOGHLHAZRreDre HIu MBle Bells were washed with PBS-

20 T and substrate buffer containing o-phenylendiamine or p-nitrophenylphosphate
respectively, was added. After hza!if hour absorbance at 492 or 405 nm respectively, was
measured.

Example 5. Obtaining different versions of the Humanized Antibody 1E10.
Murine VH1E10 VK1E10 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 tr
murine sequences

30 The analysis on VH1E10 rendered (Figure 8) 3 amphipatic segments, the first one embrace
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. -



- 5" GGEGCCTACCTGAGGAGACTGTGAGAGTGGT 3" 10 Prinmer 3:

5' AGCTCCAGACTGCACCAGCTGAACCTG 3" Prineid74:

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

checki ng by sequence the point nutation at position 5, nutations at

positions 40 and 42 15 were introduced. Prinmer for nutations at

posi tions 40 and 42 of the heavy chain: Prinmer 1. 5 ,
ETEG AGEGAET TGRGR3bveriBppine (K@nm2@n %t al. (1989) Rapid insertional

TG SRS e i 00 ok Aot e 1. S0

5' GEGGATUSICCABEETCHAGPATE(CG) AGCTG TG) GT( CA) AT( CO) CTCTT 3' 25 After

checki ngp e osi ti ons 4 ation
at positi 'gﬁrés& @5;%?@%:%{%%@%@& gu&&hg eagynurarg'e\r“'ﬂ?g dr édﬂﬁ%} whase
Primep feaguencest areise &flowiogi ti on 87 (83 according to Kabat s nunberi ng)
of the h %g ?hal n: Prinmer 1. 5 CTCAGCAGGCTGCGGTCTGAGGACTCT3' 30
Primer 2: 5" GGGGCTAGCTGAGGAGACTGTGAGAGTGGT 3'  Primer 3: 5
AGAGT CCT@AGIAG(IKMHEGIEMGA@STC‘F@G%@CMB’ 35 5
GGGGATAT, TGG(AG) ATG CG) AGCTE TG) GT( CA) AT(CGQ CTCTT 3' 18 Ot her
repl acenen re not made because residues were involved in the three
di nensi o&dBGGﬁO‘ERG@T@AGGAG}@C‘DGﬂTGW@AGTG@T 3The point nutations were
Ver'flbedPl?lﬁ I_gquenci ng. The resultant construct was 1 E10VHhu and it was
clonéd in PAHA604 expression vector. The resultant construct was 1 E1O0VH
5 PAH4608. AGEECARBAGTGCAGCAGUTEAAOCTEnder ed al so 3 anphi patic segnents
(Figure f9r}m {1e first segnment enbraces FR1, the second one enbraces CDRL
and the tHITSt one enbraces FR3. It was

5" GGGGATATCCACCATGG(AGIATG(CG)AGCTG(TG)GT(CAIAT(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 CTCAAGTCCCTGCCCAGGCGCCTGCCTCACCCA Y
Primer 4:
5'GGGGATATCCACCATGG(AGIATG(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
i Primer 4: )
35 5'GGGGATATCCACCATGG(AG)ATG(CGIAGCTG(TG)GT(CA)AT(CG)CTCTT 3°

»



* decide to replace residues at positions 7,8 and 15 by residues at the
same position in the nost honol ogous hdfan sequence. The amino acids
Thr, Thr and Leu were replaced by 10 Ser, Pro and Val, respectively. The
repl acenents were nade by PCR overlapping (Kammann et al. (1989) Rapid
i nsertional nmutagenesis of DNA by pol ynerise chain reaction (PCR),

Nucl eic Acids Res., 17: 5404) using priners 1 and 2 and 3 and 4 whose
sequenceSthesFerlacrmenis el hel: MEde begauise oesidnasavere invatvasasithe tmee dimedsiand
15 of t heyldngitor HaabiRdin %ge Primer 1 _

5' CAGATGACACA.GTCTCCTTCC% GICTGCCTCTGTGCGAGACAGAGTC3"  Priner 2:

5' AGCGT CEHMCPPIRCGTUAYONS) WETETCTlie GA)YCTR(UBTTIGI CTEE 3esulnt wenstBict s 1E10VHhu

5" GACTCT ' Pr.iner 4:

5 COOGT TN AT R (T O AT TR B EHT G HE b e VS e 1AV
mut at PonBAWEE@ . verified by sequencing. The resultant construct was 1 El
Ovkhu an L I)ﬂ(pﬁp" 2SS (o) The, r.esul t ant
construc?h?/vgéalﬁiﬁ Khu- dZ%nEQggg%g:&%%@%?%%Eg%%g{%{ﬁgﬁ%? ;&&ﬁﬁﬁ'ﬁ% 55 ent
1E10, NSembigsks £Riethe seconsf et edbricel CDREL @nttine tHYaHAGO Lnaldcds FR3. It was
E10VKhu- RAG [ \AS- I followng the sa .
procedurg o? ﬁ%""i’t’%&gggg ?%Iﬁpggﬁh e?'tgc IOﬁ§§g§g§sp%eesdaﬁhgv§%%Wsnﬁ n g
chi meri cmasi haroelpgeys BOMEN sepliencd. TBedruigh caidsaTivr, Vit \andfLerhiverr ieplavad by
E10. ;dhe el f i.c4bindi ~anti by ELI SA 1 est he :
bi ol égi oS oo \?f‘t"yk’ge fteb e 1@0’%@?%?&8 el gl by ﬁg%%‘ Rigiapring
E10, M cikemmann e alt (4§8NcRapid imeeibnal iotduebesS of BNAcy palghirmyewintin re BBGT
sal i ne ; : Iy L N.ng 5%, Tyween ,20)

t(Jnspeci f% c @Pﬁgpﬁ'&b A@@;&gggﬁogﬁﬁg} Sw%tn%r %in'n%%sgraé]odaﬁﬂ 4nw%c§§®eqﬁfe'3}f)e’lsn
PBST, i neretiiae tadlowog: one hour at 37C. The wells were washed and i ncubat ed

thed wmeis 8rtuthbh aPHetd Rty BEFRNt AR idBRNAR, | B0 e it T

washed wi t a goat anti uman an conjugated with
al kal$ nePphersphat ase was added and i ncubated at 37"C for one hour.

E:JE? la: %?SH%A ?ﬁ%”b‘ﬁﬁ?ﬁ ospha @%giﬂgwgﬁéﬁyééﬁéﬁgaﬁ@gabance
at 405 rmmesdectively, was neasured. 5 Mab C5 chineric was used as
negati V%'ﬁ@?ﬁdf&GACTTACGTTT(TG)ATTTCCA(GA)CTT(GT)Gchc 3

Primer 3:

20 S5'GACTCTGTCTCCCACAGAGGCAGACAGGGAGGAAGGAGACTGTGTCATCTG 3'
Primer 4.
5'GGGGTTAACCACCATGAGG(GT)CCCC(AT)GCTCAG(CT)T/CT)ICT(TGIGG(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.

30 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



* Figlre 10 shows the specific binding of Mab 1E10 chimeric to Mab P3.
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Figure: 6: VH1E10 DNA and deduced amino acid sequences. Sequences are aligned
according Kabat's numbering (Kabat and collaborators (1981), 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, Nationa! Institute of Health), CDRs appeared marked with dotted lines.
Figure 8: VH1E10 was aligned with the most homologous human sequénce. Amphipatic
30 segments are underlined and CDRs in bold.
Figure 8: 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.



- hypervari abl e domains of its heavy and |ight chains conprise the

follow ng sequences: HEAVY CHAIN CDR1l: SYDIN CDR2: W FPGDGSTKYNEKFKG
CDR3: EDYYDNSYYFDY LI GHT CHAI N CDR1: RASQDI SNYLN CDR2: YTSRLHSG CDR3:
QQGNTLPWI 2. A nonocl onal anti body ar di ng to claim9 wherein the
framework regions (FRs) of its heavy and |ight chains conprise the

foll ow ng sequences: HEAVY CHAI N %%Q@GAELVKPGASVKLSWASGWFT
FR2: WRQRPEQGLEW G FR3: KATLTTDKS SRLTSEDSAVYFCAR FR4: WGEQGTTLTV
LI GHT CHAIN FR1: DI QUTQTTSSLSASLGDRVTI SC FR2: WYQXKPDGTVKLLI'Y FR3:
VPSRFSGS GTDYSLTI SNLEQEDI ATYFC FR4: FGGGTKLESK 3. A nonocl onal anti body
accordi nd-to & ghimerc manoglonaghantibedy derived fromﬂmmmnmanmowpuser vi ng

ol 2@“‘35‘“@‘%‘?}‘5 B Rl ihizged e RD B3 and PRulEE & 1

Posi t i ontlee hybriddwyaReeil lifowithi depdsit nkmbep EOARCC W@W%reﬁpfﬁet ion 5:

A n by POSIL 40: Arg by Ala Position 42: du by Ay Position 87
(83 acco%éfpﬂ'efaf'ﬁ ‘%aamaén%e férlﬂ?@)y andligh}, chaips comprise the’ following
seguences:
HEAVY CHAIN
CDR1: SYDIN

CDR2: WIFPGDGSTKYNEKFKG
CDR3: EDYYDNSYYFDY

LIGHT CHAIN

CDR1: RASQDISNYLN

CDR2: YTSRLHSG

CDR3: QQGNTLPWT

2, A monoclonal antibody according to claim 9 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:



4. A nonocl onal antibody according to claims 1 to 3 wherein the constant
regi on of the heavy chain conprises the amno acid sequence of gamma-1
chain and the constant region of the JJight chain conprises the amno acid
sequence of a kappa chain, both derived from of human inmmunogl obulins. 5.
A cell line that produces any of the nonoclonal antibodies of clainms 1
to 4. 6. Lqﬁghacpwﬁutical conposition for the treatnent of nalignant

reast a

tunors of nd nel anomas, their netastases and rel apses which
conprise§hmﬁanﬁThﬁmannoclonal antibodies of claims 1 to 4. 7. A

phar maceyt i cal 05| lon for "in vivo" localization e identification of
mal i gnan IHREY B3t and nel anomas, their nmet astases and rel apses,
conprisﬂrpbgﬂay,p$ cIonaI anti bodi es of clains which conprises any
of the nonocl on ant| les of claims 1 to 4. 8. Use of the nonocl onal

ant i body HEA¥M\CHAIN of the clains 1 to 4 for the manufacture of a
medi canme sef$| q&{)r i, E treatmentof malignant tunors of breast and
mel anona B%¥ales and rel apses.

Posmon 40: Arg by Ala
Position 42: Glu by Gly
Position 87 (83 according to Kabat’s numbering): 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 e identification of
malignant tumors of breast and melanomas, their metastases and relapses,
comprising any of the monoclonal antibodies of claims 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 treatmentof malignant turnors of
breast and melanomas, their metastases and relapses.





