;. e3eEEt LX*6° TvM GANGLI OSlI DE- ASSOCI ATED RECOVBI NANT ANTI BODI ES AND THE USE
THERECF | N THE DI AGNOSI S AND TREATMENT OF TUMORS. Technical Field 5 The

present invention is related to the biotkchnology field, in | r wth
new reconbi nant anti bodi es obtai ned by genetic engineeri WN\“\Q%MWEI ly
Wi th chimeric and humani zed anti bodi es obtained fromthe ocl onal

antibody P3 (MAb P3) and its anti-idiotype nmurine nonocl onal *av?body 1 E10

{MAbai 1 E10}. More specifically, the invention is related with antibodies
t hat bind tGW@DSJQB&&&QGWFE\Dr%E@@MB@I%'BIANBB&DkE%AND dHBIUSEUt not

with the acetyl ROSH | '

gl ycol i pi ds. m%gﬁ@ ?‘5‘5 Qﬁ]@ﬂ%ﬂ@gmgétﬁe\’ﬁ]-?ﬁ ?"@@@B‘%r e
antigens wi dely expressed in breast cancer and nel anomas. On the ot her
hand, thel}?gﬁtl_‘hf r effect of the MAbai 1 E10 has al so been denonstrated

i n exper i &4 |'s. The present invention is also related with the

phar nmeg e UrHeasbsen inveaiidr ienslatedad treeobibiatimdidyy fiehd, i patticulad wititieew rédoartbinant

par 1 cul o LIRS A5 SHPRlcneMArERHEG: BEFOraIA WP CGPT o ArdoBugpzed

g: ycosphiambdr:Tciil;@é dlstatrieatfrdlhlﬁ)tttea:inmiﬁé mloitw)cclmail d?mlytnaewm i@3p(éﬁ@ GQ;anii-liditbtWe

pl asmati c_nenbrane of ce r rates (Stults et al. (1989):

G ycosphiMY8I& pPrREIongha Wﬁ%ﬁ%?@"ﬁ%ﬂ%&ﬁkm source and properties) Methods
:Enzyrml ogMoreJsBe'ciﬁéamyZthé)inveﬁa@fBischlatémmm sntlbediek eisat Wotgl?ﬁglidsﬁjb@rkdoﬂtéiﬂirﬁg t he
I teratur s antigens assqciated tq tunprs or tunor, markers. (Ha ri. et
i - o oo piiaRaledat, S5 M Al theaFdelioiied o SRl el Yihs
Curr. Cbir}butér_rgJWNbids. Bangitided Jontdiking tNaglycdlyaiea rsidliteatia earefantigens widely
anti -gangl 1 osi

tibodi h d ib ful jn the, di i
on © Par RS i St g AT BeRsahar OF Vsnehe Tands e bR ered A ey
I glGE, ant ltm;@lcbly 16e0 @ad Elsg SEGSB ggmbgét'raziid '(ihee'zxzémn%h}aﬁﬁodiili.r: al ilggpat i gnlt S \tM th
mal | gnan nmel ano \ . . - . an al . . . e | ONn
o o ES dvsbaie s et cided S yig oRengatRikat sodiposiigne (Bh gpriain the
I mrunohi Prevhey ségcyibed redodrbirtand aniibuaipsi wsefull @ thel didgnosis dintherapy o3 cafider49) .

Sialic acids re frequently expressed in aninmals are N-acetyl (NeuAc) and
N- gl ycol W2 %Q‘N@(ﬁ%}egi’&?ﬁﬁm&@?mﬁ (1982): Cccurrence of sialic acids,

Cel | . Bi PriorMraogr., 10: 5-50). NeuGc is not expressed in normal human and
chickens fissues in geperal, but it is broadly disfri ed in other.
Cort obr atCATOPs kR AT AHCHRPTINGRlHS Jhat andlais Siajc A ARGITDEY rprasen] in. i o
Iln: Bi ol qgashidtic RelembpaneSioh! égensA@ﬂ dertdipatesbStygisAetirdl Provuyt Gludsshinddhigls:
Pl enum Press, w Yark, 1-48; Kawai et 1991): antitall
et o 7Y natRaheoNPGER opsh o1 Bliparies: Melnah ErebineRedon 95T Some.6f ous
ti ssues aneseambouley Make meen ebportadniathaditeratureras antigensi agsediatedatol tamaes dr by
gas chromat ography- S_spect LLY, cer . 2 Research,. 51: 1242-1246).
Povevor Tingrmatkels (FERGrRE o 1L LTS Posk Ghetons B BEG HookaBRcatEbYda oo
sonme humnmentigensp ICurapib ummuread), 13; 1646.653), Hoig tmhireasionathe {skOBBanti-Gaigtioditlesn of
gangl i osi d S col vl neuram ni.c.agi d,.specific tunor-associated
Panganat AnBeges. Ras besTosaseliel ATLEnf R eoRiils arf hirRRy of B85 TSlaton gt o,
Res. , 259:a1.9%88%) 58 pusel ivhoelbnal lantifcHY 3§53 abkiticelgtdetattiog G/ galioside: 16 passd Lnor
associ at ed Hanganut zi.u- Dei cher anti gen.i n ' ancer cell ,Line,
Nooor BB ARORT i arEigaatt maRhaRE, PhiAs VSR Me2 o 2ed Fheaa LG 1 8aS o
GVB ( NeuGzleagamglof osarbesydratee thmen &xtigeds i as huargetsbrfens immame eattdddhrgingna
o Cﬁﬁ%%%%om%@ﬁéh%?&‘i?éoc%é Bh 3RS bsidds KB R &2SFs. G8Nef T, Cancer

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

[T
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10 1996; 56: 5165-5171 ), this result makes attractive the use of this

nol ecul e as target for cancer therapy. The nonoclonal antibody (Mab) P3
produced by the cell line dep05|ted\Mtr?acceSS|on nunber ECACC 94113026
(Eur opean Patent EP 0 657 471 B1 ), it is a murine nonoclonal antibody with
| gM i sotype, that was obtained when fusing nmurine splenocytes froma BALBIc
15 nouse i mmuni zed with |iposones contai ning GVB(NeuGc) and tetanic toxoid,
with the cell line P3-X63-Ag8.653; which is a nurine nyeloma. This Mab P3
reacts strongly with gangliosides containing N-glycolylated sialic acid but

not wit h gdyeareety! Blagch ey, Howaher Iff%rélaﬂﬂﬂeb@ﬁé ﬂh%sﬁtﬂﬁ fH&?éandl’éstd?ﬂ NeRIEcer
glycolipids. 1t was denonstrated tochem ca

i mrunohi SEERANZS SANe JTURANe WIMOLs ralné’dtuﬁl?f %ﬁt'%eﬁéﬁfgaﬁh'n@sa L {4988) s Dgisstion oy

beni gn an@nghbsite@Paa -GlysdhyTRéFarnliid atnhesd&mc Ftambsaamm&s l-téhgaﬁdtzngmer
(Vazquez et al ., (1995 2 Generation of a nurine_ nonocl gnal antlbo@% ecific

for Nyl EHISH Wéw‘?aﬁﬂ etipoblastermg ek, dPRg’- $EREEN RRS 0% 9PRIB6T Wi ¢ o@ﬁ?%)es
sul f at ed Htythi 6 gFcopipteinsdasauméd as@at%@a@@ﬂutﬂﬂ@é&ﬁ@ antiyen MAbnidan

i nduced antI-IdIOtE pi ¢ | nmune response in mce BALB/c yn enelc 25
t

model ), &fgHicwraneshicedingy MYCHAd Bé%ﬁ“?i"erB' hyeeiRfs. Compguez 180- 41491199s) .

Syngenei Qn@eéseddleo&wcrsmrm@hga)a @ﬁbélb@ﬁhﬁﬁe beerm fouidlt in- NRREFC bfeRBE aritend
gangl i osi de nopnocl ant | oma, 17. 527-534). The role of the

| id
el ect r ondifatqung @‘r%ﬂ@gge)s ﬁépgkglsé?@ﬁc?x("f‘eéﬁe mryimass breast canger. §@acer(Research,

sul f atg deiope; 56 §1B5-5FCIQIthis F<aIt haHRR! ttrédtivefthé Nise @MthisbR@lecuRSas wigksfoed
by i munocheni cal anal ysis (Moreno et al. (1998): Delineation of epitope 30

recogni z &8 B§Ta8%t i body specific for N-glycol yl neuram ni ¢ aci d-cont ai ni ng

angl i osiTggs | £itiB P3-nid d i
CNbal 1 oo e e e e e o e

wi th t he MEBePECAGSH PRI 10Oy opean HAeR EP50 668 134 Dok a mfine EpRRs arah

under acGagSddY WithIgREBofFEE\thatifdslatBihed wiHBR RAisindEhlrine sRIendcy el e aisALex | Y
35 the MAb P3®and llg?pdlfggﬁot bi nd ot her LgM antl grgjglﬁgosfge anti bodi es.

Nbr eolfer MAUsBAMMunizeg Wil iRasergs 1aeataiieg. CRMANBuGE anf tstanimipxpi. with the, cell
GVB( NeuGripe amixsg-p@scssal wHidHe |éV|3°~nﬁ\(B|né35|yeloﬁ\ad€lTH|é/%H rnyﬂreh\&é asltro |§eaﬁ’th

carci noma osjtive E 10 i nduc
Tmine 1 BERGIRRITeS CORIR N B Sel Aok BHE BR Wi B P Bl ] dhe
nodel s wgaAgliogidesinaritbr withathe ndbidr gintdlipiidi & wad iddmohsteatbd by‘imﬁwbﬁo@@dmemlcal

speci ficit ve when they carry iotopes, sim]ar to. tho
ohrri ed BYS imERgRistnemical i et busiin el S ahd dseusinor benidn Shd.
anti I20@“ agmmagc nmlﬁwaé |Qﬁ§t| %wgwddbomeaecbgmm dRddst gd?;@g% 4mﬂq@bﬂlétga| (1995):
gangl 1 osi.de nmonocl onal antibo ,

P doced SCernn . ahid (TigTe Jreactondl YR SPESES G M chicolinggaminicn peid:
The gr owcbntaiirighganghositey tiearalioneapgisdd sifated §iddlipities Hybigdtnid, CIn B6Y-556)
reduced bx thﬁ repeat ed dose of the MAbai 1 E10 coupled KLH in Freund's

adj uvant; MSRIABI ¢ nice were vaccinated. Al so the nunber of 10

spont ane@us MainP3Tmicastadrai-idatypiceihm@te pdspbhsd @b)aimc miat BADB/CT (¥ngeneic
i dm ni stratio nocul.at e 10

t n of . t he Mabai 1
Lo S ateR L Breh Rihe ik SRR eHERC Pt B A Y Bk BT TGt Bl o
a dr amat idtoty;ﬁdun’tﬁhoﬂo@él ahtbodigsbas o Tﬁmngenetee?tam&@ \@mghma)aﬁmbcmﬁh
mece treat W an | es resu S SuU hat nor e an
e e rantizs Faffond, 5 57 Bas) S O B 1P eRSkirheBele “Gouts B9 4 b
Ant :\ﬁ ulrmganpglmpﬁet)t end @‘oaamfoarsluqfatlddsptuymne: récennitibe padpertids bbdysﬁaﬁtéﬂoggavasén
t C containin an 0S ven
hhen By bEreasste B D Uk AR, 2BAVER, OISt st o H10day: FRlindfan, &1 atons
M | st38i nrécb@rized byoam iamtiooy epédifwfes roglyésiprcuraminic asiicdontaimigy ajzhginaites of

predefi ngg SBEFifiﬁ-i@&’? ture, 256: 495-497) and when nonocl onal
ant i bodi &/°4P'808Y ery’useful in diagnosis as 20 well as research they

have not THeratisdivgpedvibbeiE0t Mbamaum)Cofewbemel rgme&‘msl obthmeairont b hagsebeen

mainly d their. short half- I|f d ef fect or
functi oné&-éﬁl Imigpnizad W WF‘1e Féfn?o afﬂ-g"j a{bgoha%m [%:@éﬁ%nce line
ant i - nougepadited lmadelsfr amﬁﬂén hemblentseAC%@ 1}[2961)0W?ﬁb[[ 1E31|d‘|ﬁfcbgr$2ed Q@éwtkalfy t
eng| er| nol o as,.revol utioni ze otentia u ity,
2575 e MR B LR Uit o6l bl aybrasoiasdecaniiGedi: orgve Mep 1210
nodi f i edmmbﬁte@m gedifict Binding ot MAb Y 1odAE IGMINeuds) ¥&d to agell ind MDAOMB-4355
effector functions for the treatnment or diagnosis of certain pathologies.
Met hods for reduci ng i mmunogl obulin i mmunogenicity have as essenti al

obj ective to dimnish the differences between a murine antibody and a human
i mrunogl obulin, without altering the antigen recognition specificity
(Nbrrl son y O (1989): 30 Genetically engi neered anti body nol ecul es, Adv

P .



injected in humans. One of the first approach to reduce the antigenicity
-were the chineric antibodies, in which the variable domains of the nurine
protein are inserted in constant 35 domdi ns of human nol ecul es, that
exhibit the sane specificity but reduced i munogenicity conpared to their
murine counterparts, human effector functions are preserved by chineric 4
antibodies, (Mrrison et al. (1984): Chineric human antibody nol ecul es:
Mouse antlgenblndlng domai ns wi th human_constant region domai ns, PNAS USA,

81: 6851deBs9) fromydirtainkigasthrareinP@aatPosivife's Mady B3 thindiaglnel hepMébai dEAY as

the muri M@u%%ﬁérﬁ&‘ﬁmu@bb&ﬁé@% a\s%am.és%éh%rce%m s%@éhé@lo?al'bﬁgﬂué’ns
Is frequently observed. 5 In an atte further reduce t

i munogeMoge’s yese iemLRied, éh%ﬁwr%em@d'eémdy't @h@btm%sa%ﬁmf@lty a8l e Mab
monocl onpk e@é‘%@ﬁ% VRS @@t‘éﬂegélﬁﬁléﬁ@ t%%ahm thé AR WfillodyQUuaqliezand. t hi s

hybrid variable regi'on éxpressed with human constant regions (Jones et al.

(1986p: HERkcSNBIeNee ciprielis dngnagianal rAnibPees elgi s ant-Ne taifing body
wi th t hoggndiib&de IdFRiRRal mrbeayﬁ FfbtidomaZ 12.2857- ééav) hgRr¥SN1Ef0 ﬁﬂ'ducédlg%%bng
Reshapi ng human anti bodi es: grafting 10 an antilysozynme activity, Sciehce
239, 153antteme) effeghnisy sYngenaicsasWslloat Rlagesics micer Alhes BEMtR ot thgsmammary
frequent barcihBfalded Yihk IF38 Y é@ﬂﬁ'&’adﬂ §lRed B9 I8 rédehitedd &déeaﬁ%é‘ MAEPSE 16T

Te %2
framewor k residues nust be back rmta? to the corresponding nurine ones to

restore RURECELK ia Erevnesadiuwantgwhep %550 miRe S¥Fip |Vﬁ§P"PﬁIﬁ% st thepsmbkes of or

t her apy, s 4HeBus 3@:%? Prebastssts \%‘@efédﬁéeoalafte(f 1%9)vacﬁn5i%a”ﬂ¥@dmﬁ‘5‘@ér#39§jy
that bin to the inferl eukin rece%tor 6: 10029-1

Tenpest @dm'alstramrggi the “ﬁé’@héﬁ"ﬂdoap Lﬁ%%mcsmﬁd aWc too dtiydays qft@hutmt
human r eﬁ%ﬁéﬁogé YnotXiRGYh bR nenbkia deité BB Sduskd aVdrdRatiBreiRGEH 8t P8 untber
266272). In addition, persisting inmmnogenicity is frequently observed in
t he CDR-@frHPa setagtasasouhanscompares wifh dniee realsd Mthca"s inelegaptigen ThepgFrsultss 5
712 120) s ket fﬁ\%?%erEiFlaﬁ o%%@&lwn%nf Q:f a%@tuﬁw%?“é?fb&gls' ﬁ'@'g geWaghder & al.

murine anti bodi es. According t t he nodi f tions are

r est AP ct @800k Antilemps properties #b ﬁﬁuaﬁtﬂampls ap@plep@%uanyquy ip fielalian oo ralylof
chimeri cc&g,h,pggbﬁ%wsmgw&q RepN&: 76786 8mBOY. S are only carried out in

t hose regions 0 t hat have anphi patic sequences and therefore they

are pote Yerawherp hylsjsloga iesbnpiegyelpsoheen ‘éﬁé’lel%’ed THENGA b IYSarsciephies ¥ Milstein

j udici OU?bYS)r B rARAsRN cullired OV fé%d‘%eﬁ’é”s@cr@ﬁ@ ErhfSody @F%Jr&ﬁfnh@d tdp@cifdty,
potential i mrunogeni c_epi topes by the correspondi ng" resi dues fromthe nost

homol ogoNaluru#aR- 4¥rfidhcand whvh BRneronat Pa%bopwatarars Meyispfyl E@igares as f or

canonp Ca«}velﬁéé #é%bﬁfcﬁ%h%v@'n%?déyﬂ@nét%ﬁﬁ@ﬁ tHe'i‘aﬁehuﬂc BB iRBLSBROYhE®Od
of the CDRs or into Ver ni er zone be retained. The resulting

ant i bodyP§est AARY ‘?Ltestoam?'f §Bert Bakrtifery b!ﬁ?@c"‘!'ldl teithat muine erlf%@'or‘mh@gem c

than 30 @k HaRTanl iPndRerdyBRn® Tand Hisefor mepﬁ@ﬁ@pmrs%uéé\/aﬁtﬂ;ad?ﬁmﬁqhne (ense
Removal of T cell epitopes from genetically engineered antibodies:

Pr oduct i 6W\Mf respanseled i nmunogl obulins with reduced i mmunogenicity,

Hybr i don@tndRuisét @@néflc engindting téHl'ﬁBI%b* hg$ revamf.&ﬂﬁeeﬁmtafb%ténnbmrtﬁ@ww \fility,
utiljity. Using this new procedure only few mutations, and of course |éss

genef? ¢ SR PanRHiagRg 'mﬁ‘él{)%g'??}’"ﬁeged‘ﬁﬂét Is passipiet 1g ?@ﬁ'"d@%@f‘?%?ﬂ@ﬂ?dﬁﬁ Vi

I nventi Oredﬂ'&% BRGFMity] BYORél @B foSinitbed @t éffbcte? CRABIIM NMor aRé | tRAAESt or
obt ai ned ﬁlrw eneti ¢ engi neering technol ogy Speci fi cal k% the i nvent ilon is

rel at ed HR4NPSis LEARIPIRAthAIRGIaS. B thnds I dadRGRIMANqgiRbUR ImmHeRISHicY have

ant i bodyasPsseRfiflHifeRtivdio Brwisk eEadifierehcds idwsér B @RS aitibbdyaRa a5h ke -C
94113026. MAB P3 recogni zes an anti en expressed in brg&z}é tunor_cells and

mel anond@MunRglopiln, pthout aktering the anj! ogpition speefigty AN &4 ([398Dhe
hypeBNarG%tn@alfWré@m% TPﬁnofeB@le@Q@deﬁﬂﬂ\ol ighesagqi ns: HEAVY CHAIN
CDR1: RYSVH 10 WGEGGSTDYNSALKS
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



CDR3: SGVREGRAQAWFAY CADENA LI GERA CDR1: KASQDVSTAVA CDR2: SASYRYT 15 CDR3:
QHYSTPWI Preferably, the FRs sequences of the heavy and light chain are
the foll owi ng: HEAVY CHAIN FR1: QVQLKES@PGLVAPSQSLSI TCTVSGFSLS FR2:
W/RQPPGKGLEW.G 20 FR3: RLSI SKDNSKSQVFLKMNSLQTDDTAMYYCAR FR4: WGEQGTLV LI GHT
CHAI N FR1: DI VMIQSHKFMSTSVGDRVSI TC FR2: WYQQKPGQSPKLLI'Y 25 FR3:
GVPDRFTGSGSGTDFTFTI SSVQAEDLAVYYC FR4: FGGGTKL !'n a preferred enbodi ment,
the chineric antibody of the present invention, contains the constant

regi on ofarieedigs, cliarisanueiaal. | @Qﬁﬁ)aﬁb'nﬁﬁ@ RUSHRN &ﬁl*qudgméﬁcwﬁsl MgHse entigen-
human Ck [ |t a

nanani e idhg QARG ARG en CORBRERGRN M, FAIS AL B M5 flehost Even
cel | |inevhant Wlmémgnmbweﬁbﬁ@@”@m@gﬁ/ ag e egties pewﬁemﬁaaeemmune

contains g nQQ'ﬂf{ré%dérﬁ%ﬁébléﬂeﬁwé‘frgﬁl?éfﬂ%%B@ér@e& gGl and the constant

regi on_of hai n human regions of the light chain
cont ai hs lanagn QifenﬂFHéOffbﬂfﬂ\%v!ﬁﬁ@)cepmen'mmﬁn%?wg%Of F.h'@ﬂflfc cripedies3 Dniyoket GBRS 8:

Hi s by Prig, Pagi fobemt rﬁondoYcﬁﬂaant%'&ly hafe ﬁe %ﬂaﬂ@d Hio t'f’J?ﬁarW rﬁ@ﬁvo%?ﬁah@%é—l

Met by Leu Position t her as e I nvention Is
rel at ed whishhyrid narigplecregion mwsgérw%bumabrﬁom@n 9'<Pn§ (donee b ekl (1986):

anti body ﬁef@cﬂqgofh%déﬂ?ﬁﬂeménttaﬂﬁd&&?ﬁlhlﬂ&W@glﬁﬁé I%Ja éﬁ‘ﬁ'\aw éﬁ}ﬁ%{?@ﬁﬂhtmaw% a

ECACC 97112901,” and I's an "anti di ot ant | recogni zes the MAb
P3. The Nm@ise, Netuoe P21 ER2r524 ‘éﬁfh@éiﬁfb@‘adﬂé%&il R@%uawgwgsfwmeré ogdies:tgfafting

hyper y@r i 4bbRifs3{RBSadtiyisacidtce! H5o, Muv1538f! LibWéler S Bpprohlh e eevEtdf N

shortcomings: frequently the resulting antibody has decreased affinity and a number of
framework residues must be backmutated to the corresponding murine ones to restore
binding (Rietchmann et al. (1988): Reshaping human antibodies for therapy, Nature, 332:
323-327; Queen et al. (1989): A humanized antibody that binds to the interleukin 2 receptor,
15 PNAS USA, 86: 10029-10033; Tempest et al. (1991). Reshaping a human monoclonal
antibody to inhibit human respiratory syncytial virus infection in vivo, Biotechnology, 9: 266-
272). In addition, persisting immunogenicity is frequently observed in the CDR-grafted
antibodies.
Mateo and collaborators (US Patent Number US § 712 120) have described a procedure for
20 reducing immunogenicity of murine antibodies. According to the method, the modifications
are restricted to the variable domains and specifically to the murine FRs of chimeric
antibodies. Moreover, the replacements are only carried out in those regions of the FRs that
have amphipatic sequences 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 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

manipulations, have to be done.



CDR1: SYDIN CDR2: W FPGDGSTKYNEKFKG CDR3: EDYYDNSYYFDY LI GHT CHAIN 15 CDRL:
RASQDI SNYLN CDR2: YTSRLHSG CDR3: QQGNTLPWI Preferably, the FRs sequences of
the heavy and light chain are the foll ow ng: HEAVY CHAIN 20 FR1:

QVQL QQSGAEL VKPGASVKL SCKASGYTFT FR2: W/RQRPEQGLEW G FR3:
KATLTTDKSSSTAYMQLSRLTSEDSAVYFCAR FR4: WGEQGTTLTV LI GHT CHAIN 25 FR1:

DI QUTQTTSSLSASLGDRVTI SC FR2: WYQQKPDGTVKLLI'Y FR3:

VPSRFSGSGSGTDYSL TI SNLEQEDI ATYFC FR4: FGGGTKLESK In a preferred enbodi nent,

t he chi méPetaileghdesrsintioprofithe Invesdiont i nvention, contains the 30 constant

regi on OfTHaEsUYerft Mdehtidh B8R k& Fh @B&hblhé’nt%ﬂﬁécﬁé’é Jb%&f‘bﬁ%er\éti@@nﬁmﬁéﬁﬁg

human Ck. I n another aspect, the present invention is rela

humani zede%!?noi%d§pe@quavbdthﬁrla\fﬁn@'ﬁ@ inveeteEnith 7 sbimesia anfibedyedenmsdifepsiihecel |
line wit %Qﬁ@%oﬁo&HHﬁ]%nt@%ﬁ@ré&%@ bf'ﬁgl fonf 'céFqubr\Nﬁﬂ‘Qfepbélt ﬁQl‘%@t’ ns

t he const ant aqg hunman eav chain 1 t he const ant regl on of
human 1 i gHtAGH 411QQZGaMABR%3 rr@@ﬂgaﬁgsan @fl'i@eﬂe%@fﬁséﬂ@i in jbégast dymemcells and

cont ai ns AQY¥ndthad. Nhel MADb P4 iggch%%dfﬁnzaytb?tth&rb‘ﬂowlnb%u%s%f tR@%&Aﬁé}saﬁe Thr
by Ser Position 8. Thr by Pro Position 15: Leu by Val

Posi t i on rsgioes @%S)\P&thﬂ&%ﬂvtﬂaaﬁ light:chaing: by Al a Position 42 Gu by Ay

Posi tion 87HEAYvecQAINIl Ng Kabat's numbering): Thr by Arg In another aspect,
the present invention is related with the cell lines that express the 10
descri bed chPRdi RYS¥Ad humani zed ant.i bodies; additionally the invention is

rel at p@l_ W t ppRbafmvesESTOYNSAIRSSI tions conprising the descri bed
ant i bodi es. 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 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



Preferably it is related with pharmaceutical conpositions for the treatnent
-of "breast, lung, digestive system urogenital system nelanonas, sarconas
and neuroectoderm c tunors, their netastbases and rel apses, conprising the
descri bed anti bodi es and an appropriate 15 exicipient. In another
representation of the present invention, the pharnmaceutical conpositions
can be used for the localization and diagnosis in vivo of breast, |ung,
di gestive system urogenital system nelanomas, sarconmas and
neur oect oder'ﬁ‘?&t‘@"ﬂ%ﬁ’%g,byt%i r metastases and rel apses, conprising the
descri bed anpddppsii €5 MeZBy¢BNA Synthesis and Gene Anplification by PCR
(Pol ynmerise chain reacti oni@t of the variable region of MAb P3 and Mabai 1
E10. Cyt opl aRefitioNAIATRRRY 8l& r act ed from about 106 hybridona cells of P3
(murine 1gM MAb, that recognizes to the GvB N-gl ycol yl at ed gangli osi de) or
of 1 E10 (antidiotype anti-P3 antibody). The RNA was extracted by using the
reagert TRapether agpeciotisRinvertionns related yith 2 shigric antieedyaderiyed dronhthe murine
manuf act WRhbcBnaiHtibo®! { B prodlSe£EMNe Ty BidRRa Sell BRONUPHepAR refbel EEACKE!
m xing 5 RNA,” 25 pnol es of” Vh (conplenentary to the constant

a

of the RN/ . j : . i
regi on ogg MA90Acandy s i atigicdypeyARfibRAy. WhieferegaarizesieNdtp BA. Bire NibahtE10yGL
for VH 1i=LRraleridel b AR BRI SKalehcE S o e by BB ARLIK 2803ng SIDRS) bPEhePOt N
anti bodies), 2.5 mM ot each d s, 50 mM Tris-Hcl pH 7.5,7 75 mMKCl, 10 nmM
DTT, 8 nkeay agdiobt ehansis units of RNAse inhibitor in a 50 p.| reaction
m xturee. | thpygy egpliRd at 70C, for 10 minutes and slowy cooled up to 37C
Then, 100 units of MV reverse transcriptase enzyne were added and the
i ncubat i on @RERYRIDnt i nued for one hour. The variable regions VK and VH
cDNAs wer e @R WirEEhEsPRRANERRREE Y, 5 pl cADN of VH or VK were mxed with
25 pnoles of specific priners, 2.5 nMof each dNTP, 5 w constituents of 35
1 OX bufferCa%g' ERAYBRBYNEPYse and 1 unit of this enzyme. The sanples were
subj ected tiQqeHTGCKAIN hermal cycles at 94C, 30 sec; 50C, 30 sec; 72C, 1 min,
and a | ast incubation for 5 mnutes at 72C. 5 C oning and Sequenci ng of
Anpl i3 ed CERRTTRAS@REENYMNducts of VH and VK (of the P3 and of the 1 E10
respectivelgpryeres@lpsed into TA vector (TA Coning kit. Pronega, USA).
The resulting cl ones were sequenced by the di deoxy method using T7 DNA
Pol yrer ase QER3:QQEBTEPWI kit, Pharnaci a, Sweden). Construction of chineric
genes 10pfdigrally, ¥ FRGUARESS iR ﬁ@éi‘/%farnefﬁgﬂ't'%h‘é_ﬁpére'ﬂ% fYowiRgy mat i c
di gestion and ¢ eféﬁwere cloned into the respective expression vectors
( Coi oma EHEAYY C 2(;: Novel vectors for the expression of antibody
nol e es LFS!?%@:(%Q BPAELYKPEAS VI SERASKY 1Y pol ymer ase chain reaction, J.
| mmunol . Mpp: WwWRARPEDGEIF WG The VH genes were excised fromthe TA vector
by enzymatic di&%eSti on with EcoRV and Nhel 15 and cloned in an expression
vect or (PAIER@G ﬂ'LﬁQKSﬁ§§Ailet§@JSEQ%VYeﬁQ@Qregi on human 1gGlL and the
hi sti di nol presvwdanagLyggne. The resul tant constructions were P3VH PAH4604
and 1 E10VH PAHA604. The VK genes were excised from TA vector by enzymatic
di gest i oH'%Tﬁ"\ﬂ! RV_and Sall and cloned in an expression vector (PAX622).
Thi s ZﬁectorF%1a9'@WMJ§§%ml$g acrd resi stance gene and the human
kappa constry weQQapPDGiNaLLPy resul tant constructi ons were P3VK- PAG622 and
1 E10VK- PAGAG22. EXpressi of ieri tLhodi es obtained from Mab P3 and
Mabi d 1E10. %yﬁséﬁ%@%gngﬁéim'ggYﬁﬁ?th 10 ug of P3VK- PAG4622 or 1
E10VK- PAAG2Y: FOGTRSLESW! essi ng hunman kappa |ight chains were transfected
with 10 Pg of P3VH PAbH4d604 or 1 E 1 _O\/H-,IEAH46?4. , _ X

n a preferred embodiment, the chimeric antibody of the present invention, contains the

30 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

the Mab 1E10 produced by the hybridoma cell line with deposit number ECACC 97112901,

characterized in that it contains the constant region of human heavy chain 1gG1 and the

constant region of human light chain Ck and FRs regions of the heavy and light chain

35 contains any of the following point mutations:
LIGHT CHAIN:

Position 7: Thr by Ser



25 The DNAs were linearized by digestion with Pvul enzyne, precipitated
-with ethanol and dissolved in 50 ul of PBS. Approximately 10' cells were
harvested by centrifugation and resupen%led in 0.5 nm of PBS together with
‘the digested DNA in an el ectroporation cuvette. After 10 m nutes on ice,
the cells were given a pulse of 200 volts and 960 uF and left in ice for a
further 10 mnutes. 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
sel ective RRYHAMP(THrOEM™®12 with nycophenolic acid 0,45 ug/nL or histidinol
10mM r esppesitieh 5:)Leubyangf ect ed cl ones were visible with the naked eyes 14
days |l ater. The presence of human antibody in the nmediumof the wells
containing transfected cl ones was neasured by ELISA. Mcrotiter plate wells
wer e coat egpavyicdaml: anti - human kappa |ight 35 chain (for human kappa

chai n_produci ng clones) or anti-human 1gG (ganma chain specific) (for the
conpl ¢t e ahP§tRMY FPRUMEIng cl ones) antibodies. After washing with PBST
(saline PogiierspiaArg by id er ed sol ution containing 0.05% Tween 20), diluted
culture nmediumof_the wells containing transfectants was added to each

mi crotiter PORIN $B5CHR% Gl¥ur at 37C. The wells were washed with PBS-T and
per oxi dasep@éiti&panmer&%bﬁmgtnéwg@hm@eﬁ@iTmruylArPurmn kappa |ight chain or
al kal i ne phosphat ase- conj ugat ed goat anti - human G (%am’ra chai n specific),
5 were dBd¥PHdAIReEH HAE SRIesRNt IPerbAR 'ﬁdGPFEdTWéhngFI%e wies thak geress the

PBS- T angbsetiest chhferieUshe hufanizad infiBodied NsdiiicPaml) e MReffion is related with
p- ni trophenyl phosphate, respectively, was added. After half hour,

absor barRf@ragcestioal Gompesitians ceRising the descripgd aRikegiAsed. Construction of the
hunani z Qﬂeﬁéﬂéﬂliﬂrq}% ?gawwnmﬂa%é\%&id&u cOMpBIHIBHRI i8R tHEO e Rimeht 6EbleaSPii@Pes .
ce

Predi ction of epi topes 10 The sequences of P3 and 1 E10 vari able
donai ns_wsgvmaﬁy%d" .Wa't%ted'ﬂvg@ﬂaf‘ﬁ %M?T%E@%Iﬂef"oéﬁt%?fm'%1"%‘?55_!
Predi ct itAéir PhethsTEYEXO AN raRpbed) ddiirisihg Cthk | dedBiibete Bhtibodliidseand raPnafgiepridtd mary
sequence, . J. | munol.) 138 2213-2229). It searched helical anphipatic
segmbht EXiGRI®M. 7 or 11 ami noaci d residues, which have been associated with

T i MmunageRbfhef YeprddthtatioPddrane pfdsbint inbeiioR theiphAtadeticat AbmpysiticHznadN e
segnents. (Elliot et al. (1987). An_ 15 h%%)ot hesi s on the binding of an

anphi patyséd fan {hedosalization and diggnests imvive of Breagk ings Slasstiveosystgmsiyopenital
ant i gen,sydtend, "MédHomas 1 3aircotiPskO-a485 AduroBetblerplicO tirmbrs herdinetathsebi sy

segnents fromvari abl e regi on sequences of antibodies P3 and 1 E10 coul d be
pr esent E8/2P3ESTCABPHERT the desciibed atibedies-ext of MHC class |1 nol ecul es.

H?rmmgxcmlsyagfem tahdeeR AnipTifie aﬂb@tugl Pq:mp?ﬁ,ﬂmsa@nap g&icﬁoﬁﬁﬁﬂﬂi&es

of murine variable reaqi we onpared wi e i munogl obul i n sequences
i ncl uded’af'ﬁg[erfégtﬂhgégﬁggﬁﬂpéﬁﬂgaGﬁ%&base (avail abl e i ngl nt er net). the
nost ho : j i S t e .

ant1 boay v Ee MURARARIS £ APu° B> B RofRCcdie o S ARk opEmAD
sequencdBathiesognizss $edne GMY. N-alycalaleds gandlioside)her ioffir18g@ntidiptype rastictR3 i on.
The ai m_Qf: j i | (G r } r \-4HNg
The 21 Maplindd % RO g Sk 45 THIRABRACI RO ERKCOBAA!, ARl
conp?d sd¥Y)j actordiog ta e measiudastyrers insfuctions.ani no aci d resi dues, |ocated into
hel i cal WAL d 1eA0~ ARG ' iRl i ble
for canguboal v phuEge Teation JAE Aflea ol ihing MY SLIR! RN I28 Ynbes RAH

nei ghbouedroplementanhte toerensiantiragien vemkries Ighbfes VHARs angwith dheaconstant regialy di ng
to the i ! ree lq,gﬂlag; ' nost
honol og?ﬁéﬂﬁiﬂ% fsgdg]ﬁlewn?%*@?é%gi( %@g?\qtéﬁg 'ng%@lst I’@gl ue p%?e a%ﬁbrpog‘l tion
bet ween antieodies)i 28 MMiof gach dNEPaa mNohis-ide ik 7 RuramM K&l dfceMigT s 8 mM

i dentq fi resi i.ptq ERS. | pto ac toné ),
sequihe B0 40 TRs S RRASR hiISE 558, Bl RbiuBCf iR g8 ro'cti
| nsti t utl® minutésadnd slowyh eogled wpatos3FCd@hemetD(r esitsdofeMLieregenrsepgranseniptise 10
t hose resi dues e inthe St s h n uence. Repl acenents
wer e m%@zgﬁg Ffeg‘?(gegjt ?ﬂj{‘g&g}%g&?%%ggﬁ g‘a@@f‘eﬁe{’g? Hﬁgg&i' nvol ved in
t hr ee- dinmenatisalregibmsgK whe i cDNAs bierdamplifiet by RER.eShoety, Syt aADN; ofiMH 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



could affect antigen recognition. Additional information about the
-influence of the 5 replacenents in the tertiary structure can be obtai ned
by nol ecul ar nodel ling of the antigen bﬁnding site. The presence of proline
residues into the helical anphipatic segnment and the fact that a certain
murine residues don't appear in the sane position in the nost honol ogous
human sequence but be frequent in other human imunoglobulins, nust be kept
in mnd. For that 10 reaspn there is not a unjque ensenbl e of nurine an no
aci ds t o2Bdheradl sydes ehP8 G RO $6cafBorddsseq 72/G, hauri #doa st dpguiation for 5

di f fer entyNgeshon®cof the nodified antibody with different nunbers of

repl acenents. The nutations were carried out by over-I|apping of PCRs.

Cl oni ng and expressi ng humani zed anti bodi es P3hu and 1E10hu. The genetic
constructions corresponding to the P3hu and 1 E10hu, were cloned in
expression 15 vectors follow ng the nethod described for the chineric

ant i bodi &doning andSaquensing ofAaplified ¢BNA wer e P3VKhu- PAAfi 22 or 1

El Ovkhu- RASHERS ﬁf@euawttbwfrﬁ%% tﬁé‘ﬁ3%n5@\ﬂﬂ“%ﬂ°\‘é@§9&weﬂ]ﬁ‘®¥r&@6ﬁed into

transfected into NS- | owi ng prot ocol describéd previously for
chinmeric ﬁ\nterotmdtTé\sC'qnmgu 'm cParpmaa,otJ f\heTheeE%Htinsx&tﬁneanwsowqegnceﬂobwtt@

reconbi n%ﬁeoﬁnﬁﬂe%@'&ﬁwg"‘ﬁ ONARYd| S\fweﬁ'gsé)w 73§°efqh8r'\é|ﬁ@ k) PRBRARGS, WBHeHS! NY

protein A (Pharmaci a ssal a, Biol ogical activity. The specific
bi ndi ng F@"&HFF@%%OGEBE“LR'MQWSELI SA tested the biological activity of the

reconfy ngpk \ﬁ-‘i‘t\}l@%hé‘ss wefe ek@iSed REMMPA %Bfordr\]/?? &R §¥m3i1c9 G%te‘sﬁ‘dﬂ ahd ﬁ@swg@r €

coated with GWB{NeuCc) ganglioside in neth Atter one hour,
unspeci f CONEF [P e RePeplivecRmiessian: Yeakessi(elomar et &) ()1@9?}1 NCBSA)’erV%fPhthe

Tri s- HCl T, th
[, i, 0SS0 8l s 8l o st

wel |'s vvef%ac"&mwehﬂmﬂt‘ﬁ M?V‘s-ﬁ@l 8%‘&84)51 goat antl - hurran ant i body conj ugat ed
wi th-al kel r\m@mm@é @ﬁ&séoorratﬁ%@ﬁﬁeéct 88l dridgmaad e@eetton%ﬁn EQIRPERd RAEY -

Fi nal I5y, the wel |'s were washed and t he substrate buft er contai ning
p- ni tiopABH FlopRd ipAAEXPIEssIon Yaelgr (Ahi d60fthat hasuinclyged ahaiiablesedionugtang 92

n m r es Peda v ahy thé"’ﬁ@mﬁfﬁ@tsﬂéﬁﬁﬁncg @ené. eﬂ%@sﬂﬁéﬂt dgﬁ?tﬂlctlénﬁmre PagHERARB0as say

m |ar, except | s were coated d washi ng were

made wi ¢ ﬁnqbééi@vﬁéwm@énﬂz@wwne&m BEcised fiap (1A veihgs by S RNG dRiAR es

all the QiRYEFRRWaRE SAS M€ donda iheRDeRbresaK v@@tbﬁ‘ éPRG%mr eTﬁr‘@.t@c&ﬁ‘%JSV om
commerci al sources unless the opposite is specif

Obt ai ni niclyded HnyrophenqlisrAgie resisiancepppres gnd Né%?‘gmﬂﬁs}‘aﬁﬁt‘ aﬁ%é@ngfﬁ%’rt g€t i on

with ZOEVPés’iuﬁaﬁtrcéH§tﬁIdtn8ﬁ@ﬁ8reWPAG%ﬁ? Eh@@lEM\ﬁmpR@ﬁsﬁﬁom the hybridoma
producin P descri bed previou e sequence of the specific

3, sl
primers gé@ﬂ’sﬂi”t o @'F\?&Eﬁ"@ﬁ°ﬂ'§5§%%ﬁed %’%P"aﬂﬁm and Mabid 1E10.

AGGTCTAGA(6-Eeifs Wrére @E&&G)«(M\% (IARB%62 of 9E 100K-PAG4622, clones
5' GCGTCTAGAACTGGATGGT GATG3' VHP3 and cDNA VKP3 were anplified by

PCR usi ngxPragping hyemap dspradight sl@aws were frapsfeeted WithTh@ ndesh PEYHRAHAE0A o
i ncl udedqgnoVipAM4ctBrs were ECORV /NHEI, for VH and

25 The DNAs were linearized by digestion with Pvul enzyme, precipitated with ethanol and
dissolved in 50 pl of PBS. Approximately 107 cells were harvested by centrifugation and
resupended in 0.5 ml of PBS together with the digested DNA in an electroporation cuvette.
After 10 minutes on ice, the cells were given a pulse of 200 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 pg/mL or histidinol 10mM, respectively). Transfected clones were
visible with the naked eyes 14 days later.

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

35 chain (for human kappa chain producing clones) or anti-human 1gG (gamma chain specific)
(for the complete antibody producing clones) antibodies. After washing with PBST (saline



ECORVI SALI for VK. The prinmers sequences used were the follow ng: For VH
Primer 1 (signal peptide):

5' GGGGATATCCACCATGG(AG)ATG(CG)AGCTG(TG)@T(CA)AT(CG)CTCTT 3" 15 Primer 2 (CH
.1 ): 5 GGGECTAGCTGCAGAGACAGTGACCAGAGT3' For VK: Priner 1 (signal peptide):
5" GGGCGATATCCACCATGGAG TA) CACA(GT) (TA) CTCAGGTICTTT(GA) T 3" 20 Prinmer 2 (Ck):
5" AGCGTCGACTTACGITT( TG ATTTCCA( GA) CTT( GT) GTCCC 3" PCR products were cl oned
into TA vector (TA cloning kit, Invitrogen). Twelve independent clones were
sequence8hesphateculierrsbsajutioataentaining H§5%7Tvisen 26| dilter sultaiei mgdiumyef theralls gy
search aB@f‘\t&'ﬁlng t?éns‘?&&rﬁ@wﬁé B40Ed td BEcHRRrot RO REIPRP Whe IRUH AN ST MTPERVEIRT
VHP3 and 25 VK VKP3 sequences (Figures 1 and 2) have high

honol ogy W#fe waww FBSaTna"(VP?Té%'Bé%ﬁ pharigy raé@bwcamhgat% grabRAti-kuman Kappa
classi i GaticAin d‘r\fatllé'hnéjbgé‘s?hb%e%ﬁjhgét@@ gB@ﬁéﬁtﬂ-Mnﬁé?ﬂlg@‘@&ﬁﬁ%al ﬁm&ﬂﬂ) NHE

for VHP3 and w t ey were cl oned

expr edsi Ware, agdes andringubsted ot &7 Geone chanrt Fhe Mells avase ovashpd switho RBS6D £ndnd
PAGA622 E@éstr\élé aur»fér%nfaﬁﬁrﬁbeeldhgﬁwnd&hﬁé%r?%rm( @p‘h'éhﬂahéébhsfectr&p%cmrye was

donated by Sherie Morrison (UCL ornia, USA), are suitable for

i munogl 8844 Aferhalt ko Qmorhanﬁgmﬁﬁz %nﬂoéam @quﬁ@ewew%mepmedﬁm have
I ncl uded ddifsthuction SOfke! ﬁ\%aﬁﬁsa QARtibeGies B¥hu Bivd TR AP By HHiFRahisdtRInOBRT €t

al. (1992): Novel vectors for the expression of antibody nDIecuIes usi ng

vari abl ecelbgpitoresy Bredistian oh] celiepitePese chain reaction, J. |nmmunol . Meth.
152: 189- ?Fﬁé)seqlﬂ?x%eé %ﬁ Pbta?aah9@'\%&9@&%&5’%@1‘%@&’6\%({% %ngmthm AMPHI 2

P3VK- PAG4622 ells were transfected wth
a cl one @%?fgélﬂsqtr?@ (ﬂ 9@?‘){ P&%ﬁ"ﬁ"\%@ﬁ‘#ﬁ?@ﬁ@ﬁ@fédﬁmef H %‘é‘ mglgperthmmamue in

bot h casgfim éq%ehéé‘%a'ir’nﬁmﬁﬁolwﬁsb Pyt hageércwé@ﬁéw %Fﬁlpair@séﬂﬁ%?@ ved
in 50 ul BS before transfection. Aproxwrate?/ s were harvested
by cent ertthZaQﬁ bhaa¥npaciEsigpidres vhich bave bgenoassppsted wnﬁg&'mur\memm%é he

di gest edpldfarh 'SORHA! A6 1RBALRHT RMcNRIrbshobh! Laimds MEdh & AN (1gem). ARe
cells mere Iven a pulse 'of 200 volts and 960 uF and left in ice for
furtHér h!qu'?%!ﬂ @ttheﬂwed'amof an\asmrbingtis: alpha, heligal srayeoee Wel' ta they @ﬁsetqnptqﬁ

D MEM Figagl usanke‘{ b £imeRl. ! 15624028 -2599). Forf AbrifleSorkaRi whith SEaesd
sel ective nedium (D MEM F72 W t henolic acid ug/ nmL hT st i di nol
10nM r eBpacMariglieyegionsgadences of ag?/ Ikngées g eaad \ﬁﬁéptspeldvm ﬁfﬁﬁ@eﬂékéfd‘e&ﬁés 14
10 days Lals@h the dbRitdXi 6FMNESIAs INMBRByiY! | body in the nedium of wells
containing transfected cl ones was neasured by ELISA. Mcrotiter plate wells
wer e coatiemolpghanalysis y¥ith bwman iMruNegIohuing: chai n (for hunman kappa chain

produpi nghe| SnRR) Hld Adglehisa s Sﬁnﬁélamb%h%@oﬁé)eﬁbrfé C&on(ﬂa?éd t\biﬁh the
conpl ete antibody producing clones) antibodies.”After washing with PBST

(saline 'ﬂ'ﬁmﬂ‘rﬂggﬂﬁ‘ﬁfi‘ éeﬁﬁ?ﬂ@ﬁéﬂc'%ﬁ%tﬂ tie SeneRanki A @"'@-"/ﬁ?‘ﬁ@é?? deyailakie |int ed
cul ture FRIAIN e B8 HIGISRRTHAZH iabled5 bR LA et edRRinkd1d2atn

Mcrotiter we for one hour at s were washed with PBS-T and
per oxi daddibggy. sﬁp%\yafﬁaﬁps'm’@oHf‘%l@a?g@%%aqe 8t i(HitashAnwWRS P18 | fop IFEAeINEPR or
al kal i nenghes géaﬁgmn?:onj ugat ed goat anti-human |1gG (gama chain specific),
wer e _added and incubated at room tenperature one hour. The wells were

washéd \/\N“P\‘VP'B§°2U‘W"HHH"QM?%EQQUEBPPH cont ai ni ng o- phenyl endi ami ne or

p-nitr oph@xéhrph&smaﬁr@mdde&pﬁﬁtréd&lay.mrﬁmgaﬁta%g bre‘énr@r orh‘hhfnahQHb phigadrance

at 492 or 405 nmrespectivel }/) was neasured bt ai ning di fferent
ver si onsi"BpunogenicuiERitoras. aithi dHymMe °T\/B'P?W9§5VHP% %WWRWEP%UEH'E'@ESV

(Fi gur esrepiadBfen) ofBVE aRMR® dicRdresiduBs, Nisoaed 35tosﬁélié8l”§ﬁ'r§hlpEtn§J léb@rﬁeﬁis amge 4
show t he nost honol pgous human sequences. Helica patic regions or

pot ent i a@Minoasds, whichAse MaiRly sesporsibiRdar eanonisa| Sruchgbe ahd alsoehe Sesdies

Sequgocetﬁe%ﬂﬁmeaféfé)ﬁél?ﬁ%u‘fﬁéoﬁ drie @ERE‘%F'm?o Verdies! 2O InYus® be adtgidgdf or
am noaci d repl acenents was established in order to break or humani ze

pot ent i afcopraing fo s Meiod. murine vAdabiG Fegien seqyeamRSeweresePMPRIed YA Ee Mash
VHP3 r ew&ﬁ&gg&fs' Hl s”e\quznéy@mt ﬁg&g@gﬁam %sm‘u@? at bacH pRRRnYERNERaBe

sone residues he second one enbraces the end of
FR3 and R Mihcantethe raestihemelngeys GEmel seaeensevriA deentified ambareasisiyas Wite h

the nost ﬁ@ﬂg QPéﬁlnm@&glunenHS&C(??Q‘Qr§ec§:L%HEé’§6* r&e%m%uﬁcﬂéé i Giierest,

|nvolve the thre Sl ona tructure of the bi nding site. For that

reaséh ififthvdglitigac Natenal institite pbpalthe, thaypremieustyadsfined rﬂes@uqﬁ,uwerﬁeremﬂpqi by



14 The analysis for VKP3 rendered al so 2 anphi patic segnents (Figure 4),
the first segnent enbraces FRlL, the second one enbraces CDR2 and sone
residues of the FR3. It was decide to rH%Iace resi dues at positions 8,9, 10,
91 and 13 by residues at the sanme position in the nbst honol ogous hunman
sequence. The ami no acids am noacidos H's, Lys, Phe, Met 5 and Thr were
repl aced by Pro, Ser, Ser, Leu, and Ala, respectively. The replacenents
were rmade by PCR overlap ing (Kammann et al. (1989) Rapid insertional

nut agenedhaseqesidngs Wﬁ%{)v}r&%ﬁ@% hamal OBQ%I'TPEE\?”(MRF“CQ\M&?%@WR@N?SWR@S

17: 5404k aiitjCieiciMitadertdd 8adiithed and 4 vhose sequences are the
foll ow n% Prirner 1: CCCAGICTCCTTCTTCTCTTTCCGCGICAGTAGGAGAC 3!
es

Pri mer 'dumtzémrm@@drmemwww(mj teTPiBYNGTEIEONEre Petj Misiates) s

GTU@TA@E@&WW@@%@”n@rm%nP rd%‘éf tf‘le mfluence of the
5' GGGGATATCCACCATGGAG TA) CACA( GT (TA) CTCAGGTCT TT( GA) T poi Nt

nut at iSon$eRIRGENARET i tael 1BFfiabe gliudETe §an e oplainad: Ant me@ﬁ@lef lmctdewas ef3tfenu

and it vv%ﬁt,% nzdghePAG 4622 expression vector. The resultant construct
was P3VKhu-PAGA62 To express the humani zed anti body P3, NS-0 cells were
transf ectféd maermceyf/wmmr@emuea infe dhe>Belial amptipeLic sPgmantaand Hedfachthst a

t r ansf ng@ﬁ'a i Ohd ,Jggipggl@dﬁ ?ﬁgﬁgﬁ@g % ggélﬁ'&ﬁ I Oﬁ%rrﬁ{aéto@n?cgé%q%gtrﬁ?ﬁ

descri bed previously tor ft I es oglca
act i vi t y sequeriee rput be frepberr3n othes hwip@oi lmnwnbglndulng mustahe ikgpininrmaind ulr ercthaty

ELI S’rATIbOt e?éa%gmﬂgrlg?_’is%&géﬁ L%C[ahér’érﬁﬁfe %ff rﬁth}fﬁewgpi 5\?“5??19%@]3(%5%510 the

reco I nant I ot I ates were coate
gangl i os frameinrksettlin possibiate ebtam siffergnbyessinos of the rBodified astlady Wit differaitng

}Aﬁiuggg gﬁaggﬁwé&ngeﬁﬁ%w@t@ g‘?% @%Wég%\/\%ﬁé O\%)a } J'acptp E@Iﬁ?{{and I ncubat ed
for 1 hoGioning and expreassing hﬂmedlzed@ohbodl&ntpiimmﬂdeme well's were 30
washed W'TEE 855%]& Jéﬁgtr@dﬁgn@gjc%g%tpgﬁ@ﬁé fo t'ﬁ ﬂa%ﬂ? 1?3@5@ Gk URA 8’9\ Nekdksion

al kaline p atase was a ncu ate or one our Inally,
the viél | seMefm}awmgd the tmethpd s degtribeshdfor hibe s ahigteriat entihoidiesy 'anasuihantg

Peasur onCoERRIRE S AR ALABYso7 of TE 10 ARYEC I PANFAL A feps Y
the specﬂE‘lQ;VWi\u’rBAHéS% T wege transfested lrﬁ@NSHbC%ihtfolgnmng thel}ﬂoﬁxe!rqﬂsenbﬁd

Qot ai ni ”Bre@ uglpf&etfh'lrﬁer?%tﬂ:oﬁég The cDNA synthesis was obtai ned by a
reaction wth reverse transcriptase enzyne, starting with RNA fromthe

hybr i donRupfieation atthetecambinangantibedies.bed previ ously. The sequence of the
P A BB e SR ), SHMP Gty B e
(Pharmacia, Upssala, Sweden).
Biological activity.
The specific binding to antigen measured by ELISA tested the biological activity of the
recombinant antibodies.
25 For recombinant MAb P3, microtiter plates were coated with GM3(NeuGc) ganglioside in
methanol. After drying one hour, unspecific binding was blockade with bovine sera albumin
(BSA) 1% in Tris-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.



5' GCGTCTAGAACTGGATGGTGGGAAGATGCGA 3' ¢cDNA VH 1 E 10 and ¢cDNA VK 1 E 10 were
-anplified by PCR using Taq Pol and specific 10 priners. For VH Priner 1
(signal peptide): 5 GGGGATATCCACCATGH AW) ATG( CG) AGCTE TG GT( CA) AT( CG CTCTT
3" Primer 2 (CHLl): 15 5 GGGGCTAGCCTGAGGAGACTGTIGAGAGTIGGT 3" For VK Prinmer 1
(signal peptide):

5' GGEGTTAACCACCATGAGH GT) CCCC( AT) CCTCAGCT) T(CT) CT(TG G GA) 3" Primer 2
(Ck): 20 5" AGCGTCGACTTACGITT( TG ATTTCCA( GA) CTT( GT) GTCCC3' PCR products were
cl oned i int theTiallowiog caxarplescalbthengnayimes ysedi 8 oglirgs feﬁﬂéf‘\?ea’]dnﬁ‘é]t?é'ﬁge‘f’ﬁre

cl ones we Seregy met hod using T7 DNA
Pol (Phaphﬁmeg?%%&%&ﬂom %ééﬁgggy@ﬁgsaﬁ% o)%?gslﬁﬁ? gq)/vas dgt erm ned the nost
honol ogous sequence group for VH1L E10 and VK1 E10. VH1L E10 and VK1 E10
sequences have high 25 honol ogy with groups m scel |l aneous and V
respectively according to Kabat's classification. After digestion with the
restriction enzynes ECORV and NHElI for VHLE1O and with Hincll and SALI for
VK1 E10) they were cloned in the expression vectors previously digested

wi th appropriated enzynmes, PAH4604 and PAX622 for VH and VK respectively.
These expression vectors were donated by Sherie Mrrison (UCLA, California,
USA}, they are 30 suitable for imunogl obulins expression in manmal i an
cells. The vector PAH 4604 have included the human constant region I gGl and
t he PAG 4622 human (Coloma et al. (1992): Novel vectors for the expression
of antibody nol ecul es using variabl e regi ons generated by pol ynerase chain
reaction, J. Immunol. Meth., 152: 89-104). The resultant constructs 1
E10VH PAH4604 and 1 E10VK- PAGA622. 16 NS-0 cells were transfected with 10
Ng of 1 E10VK- PAG4622, a clone expressing light chain was transfected with
10 wg 1 E10VH PAH4604, in both cases DNA is linearized wth Pvul, ethanol
preci pitated and dissolved in 50 ul of PBS before transfection.

Approxi mately 10" cells were harvested by centrifugati on and resupended in
0.5 mM of PBS 5 together with the digested DNA in an el ectroporation
cuvette. After 10 mnutes on ice, the cells were given a pulse of 200 volts
and 980 uF and left inice for a further 10 mnutes. The cells were
distributed into 96 wells plate with D MEM F12 plus 10% fetal calf serum
Two or four days later, it is added selective nmedium (D MEM F12 with
nycophenolic acid 0,45 ug/nL or histidinol 10mM respectively). Transfected
clones were visible with the naked eyes 14 10 days |l ater. The presence of
human anti body in the nedium of wells containing transfected cl ones was
measured by ELISA. Mcrotiter plate wells were coated with goat anti-hunman
kappa |ight chain (for human kappa chain produci ng clones) or anti-human

| gG (gamma chain specific) (for the conplete anti body producing cl ones)

anti bodi es. After washing with PBST 15 (phosphate buffered saline
cont ai ni ng 0.05% Tween 20), diluted culture nmediumof the wells containing
transfectants was added to each Mcrotiter well for one hour at 37C. The
wells were washed with PBS-T and peroxi dase of spicy radi sh-conjugated goat
anti - human kappa |ight chain or al kaline phosphatase-conjugated goat
anti-human 1gG (ganma chain specific), were added and i ncubated at room
tenperature one hour. The wells were washed with PBS 20 T and substrate

buf fer contai ning o-phenyl endi am ne or p-nitrophenyl phosphate,

respectively, was added. After half hour absorbance at 492 or 405 nm
respectively, was neasured. Exanple 5. Cbtaining different versions of the
Humani zed Antibody 1 E10. Murine VH 1 E 10 VK1 E10 sequences (Figures 6 and
7) were conpared with human 25 sequences, Figures 8 and 9 shown the nost
honol ogous hunman sequences. Helical anphipatic regions or potential T cel
epi topes were searched on nurine 1E10 vari abl e regi on sequences and
according with the nethod a judiciously strategy for am noacid repl acenents
was established in order to break or humani ze potential T cell epitopes
into the nmurine sequences



30 The anal ysis on VHLE1O rendered (Figure 8) 3 anphipatic segnents, the
-first one enbraces FR1, the second one epbraces FR2, the third one enbraces
FR3. It was decide to replace residues ¢ positions 5) 40, 42 and 87 (83
‘according to Kabat's nunbering) by residues at the sane position in the
nost honol ogous human sequence. The amino acids Gn, Arg, Qu and they were
repl aced by Vval, Ala, Ay and Arg respectively. 17 The repl acenents were

made by PCR over ( a (1989) Rapid insertional
mut agenesﬁ’@“%ﬂe@hég% %‘@ %ﬁ@m ﬁ% h:"react ion (PCR), Nucleic Acids Res.
17: 5404}THésdONA dyritﬁ@éuewas%@talﬁa‘d By & F&dction Rith Teveisd ﬁéngaﬁb&tse @Azythe artihg on

5 of the heav chal and an nd 4 whose seqguences are the

ol | owt ngiPeNiAdrom ety beidping FrodsemecerRbres BT RS sSdgiench of
GGGECTAGH %@ﬁﬁ@ﬁ? rdactidf is¥HowRt 3: 5

AGCTCCAGACT CCAGCTGAACCTG 3' Priner 4:

5' GGGGAT TGE AG ATEH CG AGCTEH TG GTI( CA) AT(CGQ CTCTT 3' After checking

by sequerEeatBFCTAGHNA(CTICICORCACABASG(AGNAS)CTAGTIGOAFAGACHOSI tions 40 and
42 15 were |ntroduced Primer for nutations at positions 40 and 42 of the

heavy chdi: Vi i ner 1: 5 TGGGTGAGGCAGG_CGCCTGGGCAGGGACTTGAGS Primer 2: 20
5'  GOCCCHAGTSASACAE FEN B REECAAGKTOE 3. 5

CTCAAGT CCCT GCCCAGGCGCCT

5' GGGCATARNAYHRP@Rdae WA g'%'} Rerer @PQ%Q‘?@%BT ugieg dpgTHolynerase and gpecific
checrl@g d?%ﬁ-l?e'ifggﬁé"?@stﬁ&tﬁmp@i%d%t E&lgﬂf@ ii® rthﬁitjprﬂﬁféis twe?esse@?wngm.@a deﬂFJ)VHt amnf at
posi t1ons a (0] apat S nu I.Nntroduce rnmer or
mut at i onEHPRYGAY ?%W@#ﬁﬁ"ﬁ&%ﬁﬂ?%%é&fﬂg *?VPL%EQ. ng) of the heavy
chain: Prpgm:1: 5 CTCAGCAGGCTGCGGICTGAGGACTCT 3" 30 Priner 2: ' 5
GGGGCTAGCT GAGGAGACTGTGAGAGTGGT 3' Primer 3: 5 AGAGTCCTCAGACCGCAGCOCTGCTGAG
3" Pri merPrimer3gsignaiRepiFRT CCACCATGRE AG) AT CG) AGCTG TG) GT( CA) AT( CG) CTCTT 3

i's O her HGQW@A@)I@MG@AG JBASCTS((TEEHORIATE®CTOMgi ed in the
three di rrenS|o gé_Hgtructure of the binding site. The point mutations were

verifi2d B ing. The resultant construct was 1E10VHhu and it was
cl oned i 5’ BEHEHESTASOTECSAGACGACRAGTBACOABAGTFRII t ant construct was 1 E1OVH S

PAHA604. For VK:
Primer 1 (signal peptide):
5" GGGGATATCCACCATGGAG(TA)CACA(GTYTA)CTCAGGTCTTT(GA)T 3°
20 Primer 2 (Ck):
5" AGCGTCGACTTACGTTT(TG)ATTTCCA(GA)CTT(GT)GTCCC 3°
PCR products were cloned into TA vector (TA cloning kit, Invitrogen). Twelve independent
clones were sequenced by the dideoxy method using T7 DNA Pol (Pharmacia). By homology
search analysis it was determined the most homologous sequence group for VHP3 and
25 VKP3. VHP3 and VKP3 sequences (Figures 1 and 2) have high homology with groups IB
and V respectively according to Kabat’s classification.
After digestion with the restriction enzymes ECORV and NHE| for VHP3 and with ECORV
and SAL! 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 1gG1 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 anal ysis for VKLE1O rendered al so 3 anphipatic segnents (Figure 9), the
- first segnent enbraces FR1, the second gne enbraces CDR1 and the thirst one
enbraces FR3. It was decide to replace tesidues at positions 7,8 and 15 by
‘residues at the sane position in the nost honol ogous human sequence. The
am no acids Thr, Thr and Leu were replaced by 10 Ser, Pro and Val,
respectively. The replacenents were nade by PCR overl appi ng (Kanmann et al.

oy R ob368 o atecbl AR U551 o kTR PR Y B b e
whose seghemnansfedfed Wit 100Ld POVROPARIBOMEIS bbfH cABesaDNANS AineBRAd WM Pvdl, 8
and 15 of the light chain: 15 Priner 1:

5' CAGATCAtaml aresriigteranrtissatyrd TeSe ibaf IR S Joptomaranalsrtion’  Priner 2:
5' AGCGT ; T T, %@@ G APkl o
> GRS 5%&&%@&%@&%@%&?&%@“&%@? 7! of PBS
5' GGGET TiRgeiheCrilr tirdigesieddaidp AT pactestoparrtion cryettr; AP GHP @aputes onhiee, gBe nt

tati A ' Vkh
and 1 1 eele e Lieh d oY ARALAR A B00 L arfiEh R forsORhEL B miftlesy FAE,
was 1E106&we2s distibAtxintoT86 wefis plate witie DM i 12eulusa hd Yo Fetay calEdeumNEwWO ocel | s

t i.f - 1E1 i bod
et aniOPRoP el 18 sl TR Rkl FIRERER 1 Wik iveliinpid mid Bheime oY
det ect i oor bistiimal HdthNbr espectively). f Tansfected lclomes inerantsitimo diitb the 3@kék aped ¢4 6:
Bi ol ‘i’@i S&{YSE@E} vity of chinmeric MAbl E10. The specific binding to antigen
5 :

nmeasure I'SA tested the biological activity of the Mab 1 E10 chineric.
For recohte presenddibf HungdrD anthMody dn theemedgibiait af swells reentaiarige fansfedtedvalon&Bwashf t er

Taen 5o} CoEd BY, i, MR BAR S MeFE Shatfivil BB ol Rupu Ros et
(BSA) 1 éhaim(feB8iman kappzactein pmducing clooes) atar@-HOmahhigGughhenanetiain wpedifie)l and

wel 15w i Aot Aol BB sicnek SeybBERET ARG oo it PR T ind 17,
al kall$ nephpispkath buferedsatutian dentaming 0.06% Taeed 28}, dBted tolture needion of thEiweds | v,
th |1 : it d <Ni

o i tr opeaiF i SARHEPIaRls Wad B cdc MBHIRRr I FroP e Pl 8ES AT TBE el

r espect i wereywyashed withRBS-ddandopevbkidae of Ispite radisiveenjugadet geatremtjdtuimae kappa r ol .

Fi e o . . . b P2 Brief
desor piioBrOH o dRpRRTHsbRatdbbEb ety U5Rt gy PhmaR oGk B ol ©
sequenc ewere Sdded aod incabated|at cooanl tempeatdienanekeduat The wellstyeare n@shechivith PBS- al .
1993, , ' n - ; - : Liion
Nt | 2vat 1 a8 cPate P URKEH 1 BoRae”. SBhaciRlanii GFF pindepreblbflospfote. O
Fi gur e 2espadtigelpNtasdddeddifterdhalivhews absotbapeeabdo2or 45qumnespedively.avagined
accordi qge%gqlp@é' s nunbering (Kabat and col | aborators (1991), Sequences of

proteins of 1nmunol ogical interest, Fifth Edition, National Institute of
Heal t h) ,Exapmale 20 fbsainthadiffierantwiersionimof the Humanized-AptibedBP3VHP3 was al i gned

\lljmnfjgrlt Pﬁ\gﬁhaﬁﬁe? Igﬁ‘dfgg?gg@&heﬁsgé’?ﬁﬁﬁresp‘quﬁ@af)i ﬁlegeS cﬁﬁ'ﬁﬁm with" fluman

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 CDRZ2, 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.



Figure 4: VKP3 was aligned wth the nost honol ogous human sequence.

-Anphi patic segnents are underlined and in bold. Figure 5: Specific

bi nding to GVB(NeuGc) by chineric Mab P37 Different concentrations of Mab
P3 -and MAb T1 (negative control) were tested by ELISA. Mcrotiter plates
were coated 20 with GVB(NeuGc) and GMB(NeuAc) (negative control)

gangl-i oside in nethanol and speci fi c binding was neasured. Figure 6: VHLEL1O

DNA and u id se nces ar i gnhe ccordin

ey RE T IR AdR EraSda s, iRt sear e R 0. PE G Sebfhent of
i mmunol Ogin%tbcésnFRn efHe, sddohti lonedérmbrabes WIMR208Ad sbmst rietskmes of tide #REBO)t, waDRs
appear ed otted |i i 7, VK1 and dedﬁced

th .

anino. acidee 3&@%@%@ fegiotist HEcasiang B9, 10, 11 6%d 43 ¥ Psifune, Bine Soms RSIPRdD
l(: K?{aﬁt gtt?almos( k‘g?blo)goué%qmeﬁ;s@tau@fcfepmé ehmo atids rsmmﬂcmsq@ih Lyktt aﬂh@S{\Aﬁt
| 1 T1I , 0 SLI e 0 a mar Kke W
ot t och 11 dnecTh e, el oo fbron SHE S3 Uah Bt Aa, FeaReiNbe d nE JRBRE GO MstRan
\S/ﬁguggge mé’daowl lpaRldoWeaﬁ;ﬁﬁmrﬁar&ra aulr(desg)lRmhh mséhnﬁimsmutagémbd ofIBr\?ub;e 9:

wa al | W S 0, 0 S n e ence. all C
segment s prfl?yé“elﬁ %ee? W%@&CQ%&%SR'FHQ%CHE%SQU%&L@ L%E‘@c‘?"l“?e(f ﬂ
mur i ne MandRBwiyseddtiquendes dvithelfolldiing:Di f f erent concentrati ons of Mab 1 E 10

and MAb ?mﬁgne gative control) were tested by ELISA. Mcrotiter plates were
35 coate Mab P3 and Mab A3 (negative control) and specific binding

was Np@as Ly ArGACCOAGTATER TICTTATUTTTECGC GTOAGTAGHAGAT Bbody derived from
the nurine monocl onal antibody Mab P3 that recognizes gangli osides
cont ai ni nd"'¢f ycol yl ated sialic acid, and which is produced by the

hybr i donts’ &G CGTOBACYTAT GIFPRF GIATIIUTS(GAREBRGAEGTERZS 3 wher ei n the
hypervariapl e 5 domains of its heavy and |ight chains conprise the
fol | ow nd:ag‘éed@ences HEAVY CHAIN CDR1: RYSVH CDR2: M WGGGSTDYNSALKS CDRS3:

SGV REG?AABMFFUTG@T ACTCEACGIB GAARMBAGAASHARGABKBTEERTCAASYRYT CDR3:
Tg;WH{ .- A chinmeric nonoclonal antibody according to claim1l
wher el &4 “amewor k regi ons (FRs) of |ts heavy and Ilght chai ns conpri se

the fol | GAGGECATARSGAGCA HESWE (TABACAT RSQILSI TCTVSGFSLS

E:QZG—ITVW hg%é%% 20 FRS LéIISKDNSKF?%/FIEEgM\ISng Fk)aTANEY Nt was %WV%T }_
GVPDRFT%GRDEHH&TPSW%Wn WRétor. H‘B@@E’éﬂuaﬁt condtriie? W2e| RBVAKhuaPAG 8By
he_ bl na TG RreseEi L azeFiantRRF BanNSQ belboreiRatrreq byl st EPATHSY
fol I ox0 n@na@wmmtmcmezzns LI GHT CHAI N:
P3hu antibody was transfected foliowing 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 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
albumin (BSA) 1% in Tris-HCI buffer, incubated for one hour at 37°C. The wells were washed
with PBS and incubated for 1 hour at 37°C with purified recombinant Mab P3. The wells were
30 washed with tris-HCI and a goat anti- human antibody conjugated with alkaline phosphatase
was added and incubated at 37°C for one hour. Finally, the wells were washed with Tris-HCI
and the substrate buffer containing p-nitrophenylphosphate was added. After half hour
absorbance at 405 nm, was measured.
Mab T1 chimeric was used as negative control.
35 Figure 5 shows the specific binding of Mab P3 chimeric to the antigen.



Position 8 His by Pro Position 9: Lys by Ser Position 10: Phe by Ser 35
Position 11: Met by Leu Positionn 13: Tgr by Al a 21 4.- A nonocl onal
anti body according to clains 1 to 3, wh Pein the constant regi on of the
heavy chain conprises the am no acid sequence of ganma-1 chain and the
constant region of the Iight chain conprises the am no acid sequence of a
kappa chain, both derived from hunan immunoglobulins. 5 5.- Acell line

t hat prodlgces an f the oclanih ggg &rgdl es of claims 1 to 4. 6.- A
phar maceut¥ample¢ ?Pfq%‘h V'ef'ﬁ Ap dE#frent of malignant tunmors of breast

and nel anpyeasDNA rs@hﬂheaietmtcaﬁaﬁecanﬂ alr@hAipA MithweverBe danidriptede emaymef staring

nonocl onal nt i bodi of cla har naceuti ca t
For o~ n v RNAGET e FitsFioata e Mabi 10,ms AeftrBraREvAYR; SnE FodPRse
and el angmre spddifki priniBeé aséPipanis aeaLtibe isghoan fofonedy: conpri ses any of the
nonocl i bodies of clains 1 to 4. IS 8.- Use of the nonocl onal

antibogy 0? Yy one of the claims 1 to 4 for the manufacture of a

medi camens GEBGEOTAGOTCGAGGAGRETBIGAGAGTBGT@1ant tunors of breast and
mel anomas nmet astases and rel apses. 20 9.- A chineric nonocl onal

ant i body %‘é’r\ﬂg d fromthe nurine anti-idiotypic nonoclonal antibody 1 E10
t hat recogmmmmeTmmmem by the hybridoma cell line with

deposit n r 0 rein the rj abl e s of |t

honvy andIVA TR AGd o e BN vet: ORI SebhE 2aus Tanoe! eptisnestic

CDR1: 16YDhrihdérPR2: W FPGDGSTKYNEKFKG CDR3: EDYYDNSYYFDY LI GHT CHAI N CDRI:

RASGLDI SNYL 0 CDR2: YTSRLHSG CDR3: QQGNTLPWI 10.- A nonocl onal anti body
9% g

accordin 1aim9 wherein the franework regions (FRs) of its heavy and
| i ght chapmserco(siygraspegtiae).f ol | owi ng sequences: 35 HEAVY CHAIN

FRL: Q\/q'?é%X%E%éXEb%%&%KFG(CG)AGCTG(TG)GT(CA)AT(CG)CTCTT 3

Primer 2 (CH1):

15 5 GGGGCTAGCTGAGGAGACTGTGAGAGTGGT 3°
For VK:
Primer 1 (signal peptide):
5'GGGGTTAACCACCATGAGG(GT)CCCC(AT)GCTCAG(CT)T(CT)CT(TG)GG(GA)3’
Primer 2 (Ck):

20 5'AGCGTCGACTTACGTTT(TG)ATTTCCA(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 Pol
(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 Hincll
and SALI for VK1E10, they were cloned in the expression vectors previously digested with
appropriated enzymes, PAH4604 and PAG4622 for VH and VK respectively. These
expression vectors were donated by Sherie Morrison (UCLA, California, USA), they are

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

measured by ELISA. Microtiter plate wells were coated with goat anti-human kappa light
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
15 (phosphate buffered saline containing 0.05% Tween 20), diluted culture medium of the wells
containing transfectants was added to each Microtiter well for one hour at 37°C. The wells
were washed with PBS-T and peroxidase of spicy radish-conjugated goat anti-human kappa
light chain or alkaline phosphatase-conjugated goat anti-human IgG (gamma chain specific),
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 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 human
25 sequences, Figures 8 and 9 shown the most homologous human sequences. Helical
amphipatic regions or potential T cell epitopes were searched on murine 1E10 variable
region sequences and according with the method a judiciously strategy for aminoacid
replacements was established in order to break or humanize potential T cell epitopes into the
murine sequences
30 The analysis on VH1E10 rendered (Figure 8) 3 amphipatic segments, the first one embraces
FR1, the second one embraces FR2, the third one embraces FR3. It was decide to replace
residues at positions 5, 40, 42 and 87 (83 according to Kabat's numbering) by residues at
the same position in the most homologous human sequence. The amino acids Gin, Arg, Glu
and they were replaced by Val, Ala, Gly and Arg, respectively.
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5 CTCAAGTCCCTGCCCAGGCGCCTGCCTCACCCA 3
Primer 4:
. 5 GGGGATATCCACCATGG(AG)ATG(CG)AGCTG(TG)GT(CA)AT(CG)CTCTT 3°
25 After checking by sequence the point mutation at positions 40 and 42, mutation at positions
87 (83 according to Kabat's numbering) was introduced.
Primer for mutations at position 87 (83 according to Kabat's numbering) of the heavy chain:
Primer 1:
5 CTCAGCAGGCTGCGGTCTGAGGACTCT 3'
30 Primer2: -~
5 GGGGCTAGCTGAGGAGACTGTGAGAGTGGT 3°
Primer 3:
5' AGAGTCCTCAGACCGCAGCCTGCTGAG 3
Primer 4:
35 5 GGGGATATCCACCATGG(AG)ATG(CG)AGCTG(TG)GT(CA)AT(CG)CTCTT 3°
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most homologous human sequence. The amino acids Thr, Thr and Leu were replaced by

10 Ser, Pro and Val, respectively. The replacements were made by PCR overlapping
(Kammann et al. (1989) Rapid insertional mutagenesis of DNA by polymerase chain reaction
(PCR), Nucleic Acids Res., 17: 5404) using primers 1 and 2 and 3 and 4 whose sequences
are the following:

Primers for mutation at positions 7, 8 and 15 of the light chain:

15 Primer1:
5'CAGATGACACAGTCTCCTTCCTCCCTGTCTGCCTCTGTGGGAGACAGAGTC 3'

Primer 2:
5'AGCGTCGACTTACGTTT(TG)ATTTCCA(GA)CTT(GT)GTCCC 3°
Primer 3:

20 5'GACTCTGTCTCCCACAGAGGCAGACAGGGAGGAAGGAGACTGTGTCATCTG 3'
Primer 4:
5'GGGGTTAACCACCATGAGG(GT)CCCC(AT)GCTCAG(CT)T(CT)CT(TG)GG(GA) 3°
The point mutations were verified by sequencing. The resultant construct was 1E10Vkhu and
it was cloned in PAG 4622 expression vector. The resultant construct was 1E10VKhu-

25 PAG4622.

To express the humanized antibody 1E10, NS-0 cells were transfected with 1E10VHhu-
PAH4604 and 1E10VKhu-PAG4622

1E10hu antibody was transfected following the same procedure of electroporation and
detection described previously for the chimeric antibodies.

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
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Figure 10 shows the specific binding of Mab 1E10 chimeric to Mab P3.

Brief description of the figures:

Figure 1: VHP3 DNA and deduced amino acid sequences. Sequences are aligned according

Kabat's numbering (Kabat et al. (1991), Sequences of proteins of immunological interest,
10 Fifth Edition, National Institute of Health), CDRs appeared marked with dotted lines.

Figure 2: VKP3 DNA and deduced amino acid sequences. Sequences are aligned according

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

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

Figure 3: VHP3 was aligned with the most homologous human sequence. Amphipatic
15 segments are underlined and CDRs in bold.

Figure 4: VKP3 was aligned with the most homologous human sequence. Amphipatic

segments are underlined and CDRs in bold.

Figure 5: Specific binding to GM3(NeuGc) by chimeric 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.

Figure 6: VH1E10 DNA and deduced amino acid sequences. Sequences are aligned

according Kabat’s numbering (Kabat and coliaborators (1991), Sequences of proteins of

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

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

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

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

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

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

segments are 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 coritrol) were tested by ELISA. Microtiter plates were
35 coated with Mab P3 and Mab A3 (negative control) and specific binding was measured.
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10 LIGHT CHAIN
CDR1: KASQDVSTAVA
CDR2: SASYRYT
CDR3: QQHYSTPWT

15 2.- A chimeric monoclonal antibody according to claim 1 wherein the framework regions
(FRs) of its heavy and light chains comprise the following sequences:
HEAVY CHAIN
FR1: QVQLKESGPGLVAPSQSLSITCTVSGFSLS
FR2: WWRQPPGKGLEWLG

20 FR3: RLSISKDNSKSQVFLKMNSLQTDDTAMYYCAR
FR4: WGQGTLV
LIGHT CHAIN
FR1: DIVMTQSHKFMSTSVGDRVSITC
FR2: WYQQKPGQSPKLLIY

25 FR3: GVPDRFTGSGSGTDFTFTISSVQAEDLAVYYC
FR4: FGGGTKL

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

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

LIGHT CHAIN:

Position 8: His by Pro

Position 9: Lys by Ser

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

Positionn 13: Thr by Ala
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10 antibodies of claims 1 to 4.

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

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

metastases and relapses.

20 9.- A chimeric monoclonal antibody derived from the murine anti-idiotypic monoclonal
antibody 1E10 that recognizes murine MAb P3 and produced by the hybridoma cell line with
deposit number ECACC 97112901, wherein the hypervariable domains of its heavy and light
chains comprise the following sequences:

HEAVY CHAIN

25 CDR1: SYDIN
CDR2: WIFPGDGSTKYNEKFKG
CDR3: EDYYDNSYYFDY
LIGHT CHAIN
CDR1: RASQDISNYLN

30 CDR2: YTSRLHSG
CDR3: QQGNTLPWT

10.- A monoclonal antibody according to claim 9 wherein the framework regions (FRs) of its
heavy and light chains comprise the following sequences:

35 HEAVY CHAIN
FR1: QVQLQQSGAELVKPGASVKLSCKASGYTFT
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LIGHT CHAIN:
Position 7: Thr by Ser
15 Position 8: Thr by Pro
Position 15: Leu by Val
HEAVY CHAIN
Position 5: Gin by Val
Position 40: Arg by Ala
20 Position 42: Glu by Gly
Position 87 (83 according to Kabat's numbering): Thr by Arg

12.- A monoclonal antibody according to claims 9 to 11 wherein the constant region of the
heavy chain comprises the amino acid sequence of gamma-1 chain and the constant region
25 of the light chain comprises the amino acid sequence of a kappa chain, both derived from of

human immunoglobulins.
13.- A cell line that produces any of the monoclonal antibodies of claims 9 to 12.

30 14.- 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 Sto 12.

15.- A pharmaceutical composition for "in vivo” localization e identification of malignant

35 tumors of breast and melanomas, their metastases and relapses, comprising any of the
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