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gl ycol i pids. Gangliosides containing N-glycolylated sialic acid are
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The Mab P3 induced anti-idiotypic immune response (Ab2) in mice BALBIC

(syngeneic 25 nodel), even w thout adjuyant and carrier protein, (Vazquez

et _al. (1998): Syngeneic antiidiotypic nonoclonal antibodies to an

anti - NeuGc- cont ai ni ng gangl i osi de nonocl onal anti body, Hybridoma, 17:

527-534). The role of the el ectronegative groups, sialic acid (for

gangliosi des) and S03- (for sulfatides), in the recognition properties of

this anti body was suggested by i nmunochem cal anaI ysis (Mreno et al.
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t he hunaﬂ'@nft/lﬂbrﬁ)?uwuézﬁd|md9l°tyﬁmm“9'&ﬁ%ﬁﬁ§ési i B/o($yepshale,
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utili I nce nani I munog obulln eneSItIS"\SE 3
obt ai n” mudibtypied mmpplbt)@ll astippdiep rt@déﬂeé"téth'ﬁ‘@éﬁpmaﬂmg Languey! easm96°q ove
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pat hol ogies or re I mrunogl obul i n |nnunogen|0|t have

essent i algaopljasisies)y end SQH- rifori %lﬁattd@é) dﬂfﬂ"%rr BFRIABYIOBAIARRIHES: Ofnlfiis RENBORY, ‘HB%Iy

and a_hu g | &thel. abb@e "DEIReaEsH tof Qspit
speci f i C:’% %%BJWSLnﬂHHM&eMMé' %ﬁys& @?\ﬂgﬂ?cgl | a<I(gnglg’)‘riteered ant i b?%'%‘z::

nol ecd0 esrecownzedrhmmant'quw seemg;zjor %@tyeﬁt/ln?ur@ev@%tc'qﬁ‘é%aa@gr%ﬁr@

devel ope Zgggr¥gdyne or rat antibodies and, of this way, to reduce
t he xenoé%lkéb(?wge resp dnse agai nst foreign proteins when the $/r@are

i nj ect ed The mmwwplodtbboﬂ?t%@\ﬂ@bat HE18hpF sHePe G bt b oH hMOMES
vere the g i ARebPAlh Ghe o 188 CBubiBE taKIADILS dofi@ine,0ss 3V§'ﬁc&1”hhé'e

pr ot ein are 1 nser I'n const ant ins of human nol ecul es

exhi bi t tdaeosumdmrsipeecctasauonywmher E&ﬁﬁcéaﬂ TRA0AL ddahat i EJO seragaized specifigall r
mur | ng%f%@w LRd it ltﬁrfu% %EP gM @F%@éslﬁ%%n%cﬂ%r XRFediér AMaBERAEGD 4

antib I'son e man ant | body nol ecul es;
Mouse antinkjbitesi thelispgcifio hinding afiMab H& tethecGM3NeHC S @ da aceaiding VDA 48EA,
81: 6851-6855). Even when chineric antibodi es have the sanme specificity as
the murine counterpart, an inmune response to the rodent variabl e regions
is frequently observed. 5 In an attenpt to further reduce the

i mmunogenicity of chinmeric antibodies, only the CDRs fromthe rodent
nDnocIonaI antlbody have been grafted onto hunan franemork reglons and thls



The resulting antibody retains its antigen binding specificity and to be
[ ess i mmunogenic than 30 either its murine or chineric predecessor (Mateo
et al. (2000): Renmoval of T cell epitopgs from genetically engi neered
anti bodi es: \Production of nodified immunoglobulins with reduced

i mmunogeni city, Hybridoma 19: 463-71 ), these properties increases their
therapeutic utility. Using this new procedure only few nutations, and of

course |l ess geneti | pul.ati ons, have..t o _be n . B | .
descri pt F’ﬁﬁ’egf r?'ﬂe‘fﬂcﬁgﬂg?ﬂnca\‘ﬁ'@mﬁ?e QREVE rgg\irerwa:%o%% Igmrg@pgf’t@é t'@gba' 1E10
rSeco_n?! nﬁhlaltuce’@m ‘f}thﬁ@l igsnurelreapdred dh bl antibddiesewigemendae frgm tsgodensiceyyalogenic
pecifically, the. inventi i s, related wth, ' ' ' '
¥ om t he ML T Bl greh thass Ao g oS sy Bafif 5 pem@ipeafiehy e iR
wi th depegiele g/habﬂfeyfcamoﬁéééiﬂmaﬁto these dRBriectioyotinei Adelsantibbody (Vaganez et al.
expressed in breast tumor..cells and nelano The P3¢ r 1l zed
by thé fgﬁgéw §én%eé}?ffen%'é'g'(?*ypf%é“?}'ﬁgq\%grﬁ%’f’gér@eé‘?ﬂsﬁg %%&?&%p@ﬁ ﬁg{"ﬁéavy
and | i ghtyagdiesins mdioidiaCiAibd CORIsridBNMSVH7 162 CHRD). MARAGGESTIYINSAL KE STTDRB:
SGVREGRAQAVWFAY C?DﬁNA LI GERA CDRl:IKAS VSTAVA . h gﬁgxﬁyz %ﬁ qRB%
QOHYSTPWRNBHEPE SHBFYy N SHESRRS 83 YRl B2 PPV &M R v )® | $hite HERRMAn,
W/ eRqL cF>) &gu;ncmgakﬁﬂ\éme G4 Wad-RyhificanDly KESERGLL/MREQELSAEC TUSSREHS MRRai 1E10
. X SI SKDNSKSQVE S ; I
GHAIN FRESRTUKOU RIS SRBRIR: PEPEA - (PP OGHIACT 6 b Ags e nmber oF 1
GF]/PDH?T@@{E’%EETI@§VWMY®aERAethm Itne avaecirfatipn.e dThenboltdvenaus
the chirmeric. antibody of  the sent. L[V i Qn. [ h t
r egi on ofdR S?E'E%ﬂ e iahe! I@réi) §n§5?%¥8%h§tﬂ%§‘ﬂggg1 gﬁ tIc)>f ?1 ?%R% a@‘%@i‘?}e
EUW&H_ Ckéntﬂaﬂer{?d;@ﬁhm?lmp&ﬁtmelzht’ftma)catseﬁsrt& icavset & anaratia redactioh ofi the namber
umani ze nti bo erived from 30 .the. Mab P3, pr C t |
cel | i n&f g Neiayases: WHM%?"PE &ﬁb'ﬂf%/gf?f&d @H@%gc'ﬁ glre %r(‘atdaéé?éggééepﬁ%?ﬁs
cont al nsttJ s@@tﬁhlﬁftnﬂﬁ*e ﬂ'ﬁg! e afechai®n dfeantijuratraeffedt g&iriggated H¥azquezt einal.
region_of human |ight chajn human Ck. and FRs regions of . I ght |
Cont alhe GG RSP R o] ForHCosOE Tone e B ffadd 8N EhEL-
containing gangliosides, Oncol. Rep., 7: 751-756, 2000).
Even when hybridoma technology has been developed during- 15 years (Koehler y Milstein
(1975): Continuous cultures of fused cells secreting antibody of predefined specificity,
Nature, 256: 495-497) and when monoclonal antibodies are still very useful in diagnosis as
20 well as research they have not demonstrated their therapeutic effectiveness in human. It has
been mainly due to their short half-life in blood and to that murine effector functions fail for
the human immune system, and also for the human anti-mouse antibody immune response
(HAMA response).
Otherwise, genetic engineering technology has revolutionized the potential of the MAb utility,
25 since manipulating immunoglobulin genes it is possible to obtain modified antibodies with
reduced antigenicity, as well as to improve its effector functions for the treatment or
diagnosis of certain pathologies. Methods for reducing immunoglobulin immunogenicity have
as essential objective to diminish the differences between a murine antibody and a human
immunoglobulin, without altering the antigen recognition specificity (Morrison y Oi (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
15 domains of human molecules, that exhibit the same specificity but reduced immunogenicity

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



35 Position 8 H's by Pro Position 9: Lys by Ser ~6 Position :

Ser Position 11: Met by Leu Position 13y Th¥ by Ala 5 In ano?he%oésgggtby
the i nvention IS related with a chineric antibody derived fromthe nurihe
nonocl onal antibody 1 E10 produced by the hybridoma cell |ine with deposit
nunber ECACC 97112901, and it is an antidiotype antibody, which recognizes
the MAb P3. The MAbai 1 E10 is characterized by the foll ow ng sequences of
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gﬁﬁenﬁﬁ‘?@?@?ﬁﬁ“ﬁfﬁ?&‘ hﬁ&ﬁddﬁfiamr?agiommmﬁmm 1% 28385 {A85BRFven
FRL: QUQMIENSemeKeay %@&%@ﬁ%ﬁa%%%ffmgﬁﬁt%ﬁ% LoppghoaH ohintin€”
gﬁTLTTDK%§ R ENER =R SRDBANME CéfRohd IS fred BTy Kbsefved GHT CHAIN'25 FR1
QVTOTTSSLSASLGDRVT] SC FR2: PDGTV| . o
VPSRFSGStoseer e i HE@H%%%%‘?‘”'@@FM@E@W”S ntibpdies. giy_the CDRs
ggﬁg? g gf:ﬁ»?g tii&é(;ﬁ;ogri ﬁi@hbaomhtahbmtw ledvetieen grafecmnts hueanifemewoshiegions ae 30
A e L SR T
Eg lrr:an: fﬁge%g%iﬂgggy gg?ﬁpiewwﬂ\tefry-@mg&ﬂnmiri\g}itegibnsm gohwdar @otibydyt With ﬁy:@pifm
Contai etk NGBS FEBREE Ve AL EOBeL SRR S Sl
éggl;g?t g]i(aﬂ gﬂhgﬁ?o;%%nﬂi“?g@\#m,: Sc@hcamg!:ﬁ?su-egm)_nﬁw{evemethilsemomhas gAverghai n
T{hr by sehortcomings: frequentR/ {h%wrensgltiﬂg 'annttibgw AbL YRreasbFAdty b aPRShbess 7
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 5§ 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.
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invention is related with the cell lines that express the 10 described
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y it is relate it h pharmaceutical conpositions for the treat t
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. 0 C NTPs, 50 mM Tris-Hcl pH 7.5, 75 mM KCl, 10 nM
DIT, 8 nM @%W%ﬁﬁsfg\/ﬁnits of RNAse inhibitor in a 50 ul reaction
mxture. |tocprs deeyrdrat 70C, for 10 minutes and slowy cooled up to 37C
Then, 100 umé{s_ of I\/L¥ merse transcri ptase enzyne were added and the
i ncubkdt i on @PRIZEALIRIFMed for one hour. The variable regions VK and VH
CDNAs weipgerarmBlyl fHeqtR¥eddeResHfatd haavyGnd lightokid are tha-folewing: wer e ni xed
vv:cth 25 pmbﬁéé%é‘fﬁ fic prinmers, 2.5 nM of each dNTP, 5 ELI constituents
of 35 10X b pol ynerase and 1 unit of this enzyne. The sanpl es
\fe%ensugln gctﬁlm:tcswc_zueEsGEq_wwsmsuwmé\tS@Fsgac, 30 sec; 50C, 30 sec; 72C
, and a_l a r 5 mnutes at 72C. 5 doni , i
of Anplifi eqF%BmV#ﬁg’%é%L_gucts of VH and VK (of thgnkggaﬁgdofe'?ﬁgnil "
E10 rggpect i PREYRLIIBKENSKSGUFLKMNSIRTDBEAMYYCAR Cl oni ng kit. Pronega,
USA). The resuL_tl n es were sequenced by the dideoxy nethod using T7
DNA Pol ymeragg ( encing kit, Pharnmacia, Sweden). Construction of
glhlgrensa{: gnlggﬁg&iiﬂmhe VH VK genes were excised from TA vectors by enzymatic
| respective expression vectors
gﬁCoI oma et afm(@%@)ﬁﬁd_%é@ﬁsgmél?gr t he expression of antibody
|rTlT1eJ:’:1(L)I: ele;tsERg; mm_@m%GQSEngWs generated by pol ynerase chain reaction, J.
. M . - ?gr\,e{ xcised fromthe TA vect
by en%§/rrat| C Bpgéggpgﬁ ﬁ%@%@%ﬁfﬁgﬁqﬂﬁﬁﬁ ar%g cloned in an expr essico(r)lr
\élegt io{:li gEﬁH #Q_Q{l%fGGMIKLhas i ncluded a variable region human 1gG 1 and the
resi stance ne. . T ; ; n Ch i Bz 4
and 1 E1 'mmpmiﬁﬁ%%fmb%ﬁa“w g%né@ﬁ\%ﬁ% gamelaécﬁg’sgﬁjf#r %ﬁ@gﬁ y}’ggﬁ)dﬁg\béynenzy%ti c
g.h ?gst i OPCstthaht E,_@(dﬁi\bfgegvﬁaidin aundare Ig§ieand the ganetspireaion &hlight chain 2)
vector has inc cophenaql.l c. aci I St i Yy t -
kappa con@t%[}?fhetréﬁp%#t &?!%ng%&"évgﬁhéna'nsﬁ% !:ager]c{sﬁth?tﬁglﬁgn P3V -dlgﬁgluémand
%/a Eilg\gg- @gqﬁﬁaépgﬁm?.ml i o thef hyttidoeai cellalinei Wit ideBosibRUNPRIGEEAGM %Ué%aand
: -0 cells re electr A R R 1
E10VK- PA@*@Z@?‘GT&GH%G'B%\A&&BE?H% thﬁ%ngﬁgtgg@%ﬁ}qni gh%m%ér}ﬁ%swmﬁéem £r angﬁéﬁd
With 10 peghseint Peith BWrHAMt light chaif Hun@HCRAaRd &%, 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



25 The DNAs were linearized by digestion with Pvul enzyne, precipitated
‘with ethanol and dissolved in 50 p.l of. PBS. Approximtely 10" cells were
harvested by centrifugation and resupended in 0.5 m of PBS together with
‘the digested DNA in an el ectroporation cuvette. After 10 minutes on ice,
the cells were given a pulse of 200 volts and 960 ~,F and left inice 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 nBfYAR tcﬁ)%éﬁl\ﬂygei wi th mycophenolic acid 0,45 p.glnL or
hi sti di nol gestdn tededlyileal y). Transfected clones were visible with the
naked eyes 14 days, |l ater.. The presence of human anti body in the nedi um of
the wells céﬂ?"’éﬁ'ﬁ%ﬁséﬁ‘& ected clones was measured by ELISA. Mcrotiter
plate wells were coated with goat anti-human kappa |ight 35 chain (for
human, kappa_chain Ul A itr2gtdhj b8y GNP SRS murine
speciti ?5 a(upﬁpr ??%e%ggﬁ%;f @gtlog*n@ﬂg%}aefo\%'rtlﬁgudgnpnég c _(glne_s anti bodi es._ After
washi ng mbridelonBSantibedy it B40 praiupea by treet keybiidoma cet lirsowit HepersitonnaheriBA\CL 05%
Tween 20).,  diluted culture .opdl umaoly, L6 Oif MABP3 TREMASH Bk Wwas
added tcgréé%&m'ae &i'v FBP”&%W%%&'%&' ﬂglﬁ}rl‘\@%ét@g%% The wells were washed
wi t h PBSs thandtepieed tydthecfotdwingi sepuencdissof- thenfypgaadablgoggioant (CORM=A tReppa
| i ght chain or ?Iéa i.ne phosphat ase- conj ugated goat anti-human | gG (gama
chain s y feg g I'® added and incubated at 37C one hour. The wells were
washeg w t HERNS-GHAMNI substrate buffer containing o-phenyl endi ami ne or
p-nitropheaﬁ){thgg,Bﬂ\?te, respectively, was added. After half hour,
absor bance 4 405 nmrespectively, was neasured. Construction of the
humani zed eDR2DVIFRSDBBETIKYNEKAKE&10 hu by humani zation of T cell epitopes.
Prediction Qf . T j r_ﬂj}fs 10 The sequences of P3 and 1 E10 variable
domai ns wef @n&ﬁ%@ﬁ\{ he al gorithm AMPH (Margalit et al. (1987):
Predi cti onLIGHT GMAINdom nant hel per T cell antigenic sites fromthe primary
sequence, s : 2213-2229). It searched helical anphipatic
segrrzgts, %ﬂ%ﬁ%‘?“ noaci d resi dues, which have been associated with
T i mmunoge ®DRZ: YTSRLEISG ogr am SOHHA al so predi cted helical hydrophobic
segnents. | 1] ot . et 1987). An 15 hypot hesis on the binding of an
anphi pat i c%ﬁépﬁ?@éﬁ%";ﬁ sequence in |i to the desotope of class ||
ant i gen, pPrbferbbipLtnelFRs skgBen@849tiedsayy apdlightghgiomre thedollmarg:ct ed whi ch
segmentsHEr 'Ié/ A'N'ibl e regi on sequences of antibodies P3 and 1 E10 could be
present e 'ﬁ@! j T®fr MHC class Il nol ecul es.
Honol“Ogy a 1y(s-ll Lﬁ@%‘gﬁ%ﬁﬁb@ﬁ’ﬁ%ﬁ%ﬁﬁms 20 The ami no aci d sequences
of nurine FR2 ARQORBEQGHWEWE e conpared with the i munogl obul i n sequences
i ncl uded i h PeER RS Hvei | able in Internet). The
nost honol %g{giugAﬁEman ggrS?gg e regLﬁ.%n sequence was determ ned for each
anti body. $®¥4t WGQGPTLTWO HI Bl O PROSI S 06-00 (Hitachi) was used for
Sﬁquenceg*ﬂ% E, searching. 25 Analysis for the i mmunogenicity reduction.
The aj.m : i { nogeni city breaking or humani zi ng
pot e?TJtSi al i m & E@g#%ég?\tsgges \}\?Wa m ni nrum of changes. The net hod
conpri ses jARY: WYQEKPDGIMKALENent of few anino acid residues; located into
hel i cal an‘g:;% ISRERHE |5q,|[:' malrdec which are mainly responsible
for canonic agg?rs(lﬁzcturesé]%ﬁBY§Pgo tngEresi dues in 30 the imedi ate
nei ghbourhd?R#:(E’GGQi‘B(lmS_ or into Vernier zone, nust be retained. According
to the et NOGerdfi ARaYANEAL!Ie [APRGE SRBIANGR IndRkschd TRBAGSH, MdnfbitdtheDSt
S i

honol ogo equence an erent am hoaci d residues at each aPOéIi(ti on
bet wesn tchestantregien Meavy ¢haindumantlgGdepe drrotpnsianhiagionef ehichalndhuman Ck.

i dentified, anl ' | sBhOinf& @K HhamBREY BhtikdERrved §9 ) |
Sequence‘in 8?&5?%?%0%#5q@?eﬁfér%%ﬁlgpéggﬁoﬁf ??%ltt%er est) 3%1_ Fifth Edci@'i on ti onal
| nst i t ut eheoMabietE1Droduded byrtbeihybsdomaieell kneawitdernsi Humbes EGAR@AHIAHT. 10
those resjdues present i.n QS 5]%}@13}{ GOHS Jf WUBANSKESHNE EHRin ae@ RNt S
wer e nad@hﬁﬂ?céf'g%cgfr}ag]aﬁﬁtt%é?gﬁrési & fec nltgu@s. Regi dSes igvol ve?e?i{qn .

t hr ee- di n@nstasinagiost ofubtmee light thain Gna@nAFRS tegiansr & thet hearyagrd fightt chagul d
affect_antigen recognitjon | L . nformation about the influence of

t he 5£§* eﬁa%mﬁw&?ﬁ}? ff’héé)m?%égﬂgrny&gﬁsucture can be obtained by nol ecul ar
nmodel | i ng ofIGHTeCHAIN:gen bi nding site. The presence of proline residues
into the helical ?gﬁhb}g%ﬂ c segnent and the fact that a certain nurine

resi dues don?st p f ®f he sane position in the nost honol ogous hunman
sequence but be frequent in other human i nmunogl obulins, nust be kept in

m nd. For that



10 reason there is not a unique ensenble of nurine am no acids to be
‘replaced into the franeworks. It is possi ble to obtain different versions
of. the nodified antibody with different nunmbers of replacements. The
-mutations were carried out by over-|apping of PCRs. C oning and expressing
humani zed anti bodi es P3hu and 1E10hu. The genetic constructions
corresponding to the P3hu and 1 E10hu, were cloned in expression 15 vectors

fol |l owi ng £ cribed for the chinmeric antibodies. The resultants
constructl%%g'oag Zﬂg@{jﬁ@u PAX622 or 1 E10Vkhu- PAG4622 and P3VHhu- PAH4604

and 1 E10\ndsitioRABABE4bY Vaky were transfected into NS-0 cells follow ng the
prot ocol described previously for chineric antibodies. Purification of the
reconbi nant anti bodi es. 20 The reconbi nant anti bodi es were purified by
affinity cHEAWACHAINPhY using protein A (Pharmacia, Upssala, Sweden).

Bi ol ogi caI t| \; ;J' speci fic binding to anti gen nmeasured by ELI SA
tested the 8Inog| P acltlwty of the reconbinant anti bodi es. 25 For
reconbi nari?osM@h mArgrby:Alal ter plates were coated with GVB( NeuGec)

gangl i osi dg tnab fter drying one hour, unspecific binding was

bl ockade wi LH DOVT e s‘ér albumn (BSA) 1 %in Tris-HCA buffer, incubated
for one hoResitn &7(83 a‘ﬁb@’dleaba&\)enemham@dlehylﬁ@BS and i ncubated for 1

nour a3 ke tgaosﬁgét hE bri&RTRIAAB) (4BBafed whRSNMELIS NRT fhatasBRis Whbh

tris- HCI uman t1 body conj ugate l'i ne
phosp@atc@senb%@ vhisericl card humanlledltaamtlbw1as. mlcmﬂy dhee imemtion As ralatsd withe

wel |l s were washed and
p-nit ropql.“éﬁv?“;ﬁ‘fﬁgﬂr?%@g&ﬁ%ﬁs %de"g% n%tp gfdg%&'lb% aﬁgﬁédyl%&or bance at 405 or 492
nin r espeartfevadly it isaslatedasith pblarnfaseuticat oampasitenshvigbde tregtnent of dreast danGssay
was sim o I r SR
made: w 1909 57580, HRlen et e RAREE, rbimp A e R o
aI | the tBazymﬂastamdandisreme‘ades ammmslag!enﬂws dgreribed @ntibodiesnapd ¥hEAPIEE2®r om
ci al rces unless the opposite is specified. 12 Exanpl e 1.

Oot ai $1| ned( (5? ri:{hl meric MAb P3. The cDNA se/nt hesi s was obtained by a reaction
wi th reviaraether aemesarﬁﬂtmeoféheprﬁsentsmmnt ongthgi phermegeuticaliamMrROSHIPPE icad ke

produci na NBE. 3. 1085 485 Lhd BhoREGY iPURbYt bR SERYUCAIGEN0E sybtem: RFGdEnite!

pI‘IITEI‘S reac 1 oN
AGGTCTAcswe@ir) @fmm@s@@(m@) "0) OENTECIOAEMuRT tymorsy theic metastases and

PR st ISP OIVHRF AL SRR EEPAet o o ¢ e octriction sijcs
i ncl adedcDMAtSynthesismns Gene Arauiificatinnehy PCH (Relymatasecehain sapstion) ofgbe The
primers éar%%?@?e%ﬁo#§?HIAW§aLEWIJb%|i heye.ng: For VH:
Cytoplasmic RNA was extracted from about 108 hybridoma cells of P3 (murine 1gM MAD,
that recognizes to the GM3 N-glycolylated ganglioside) or of 1E10 (antidiotype anti-P3
antibody). The RNA was extracted by using the reagent TRIZOL (GIBCO BRL, Grand Island,
25 NY), according to the manufacturer's instructions.
The cDNA syhthesié reaction was carried out mixing 5ug of the RNA, 25 pmoles of Vh
(complementary to the constant region of murine IgM for VHP3, and with the constant region
of murine igG1 for VH 1E10) or VK (complementary to constant murine kappa region for both
antibodies), 2.5 mM of each dNTPs, 50 mM Tris-Hel pH 7.5, 76 mM KCI, 10 mM DTT, 8 mM
30 MgCI2 and 15 units of RNAse inhibitor in a 50 pl reaction mixture. it was heated at 70°C, for
10 minutes and slowly cooled up to 37°C. Then, 100 units of MLV reverse transcriptase
enzyme were added and the incubation at 42°C continued for one hour.
The variable regions VK and VH cDNAs were amplified by PCR. Shortly, 5 ul cADN of VH or
VK were mixed with 25 pmoles of specific primers, 2.5 mM of each dNTP, 5 ul constituents of
35 10X buffer Taq DNA polymerase and 1 unit of this enzyme. The samples were subjected to



Primer 1 (signal peptide):

'5' GGGGATATCCACCATGE AG) ATGE CG) AGCTEH TG (GT( CA) AT(CGQ CTCTT 3' 15 Priner 2
(CH1): 5 GGGGCTAGCTGCAGAGACAGIGACCAGAGT 3" For VK Priner 1 (signal
‘peptide): 5. GEGGATATCCACCATGGAG TA) CACA(GT) (TA) CTCAGGTCTTT(GA) T 3' 20
Primer 2 (Ck): 5 AGCGICGACTTACGITT(TG ATTTCCA(GA) CTT(GT) GTCCC 3" PCR
products were cloned into TA vector (TA cloning kit, Invitrogen). Twelve

i ndependent cl gnes q i X t NidcdbatiDhidors |
(Phar maé%ag".e”?ﬂj °r¥8|ﬁﬁla(t)§46§e§ét$§ ana?’( gdlslge?tﬁ@v\gsxdrg?era Fr?1@r?gl%tt he nost

honol ogahigueeaue2fice group for VHP3 and 25 VKP3. VHP3 and VKP3 sequences
(Figures 1 and 2) have high honology with groups IB and V respectively
according to Kabat's classification. After digestion with the restriction
enzyrres ECORV and NHEI for VHP3 and with ECORV and SALI for VKP3, they were
cl one t he expression if sly digested wth the sane enzynes,
PAHA604 lr?&"]'-gA@fgéﬁqi 'FC'%(BFRQ{%P??%U vely. These expression 30 vectors
wer e donBresECRY phiteictseof M aind MK (U3 ard pftoe HEAD regpectivalyayerg clongdittgp| e

for | | obul rqaé*%? Ledudiosl 430khehave
i ncl uded EY @&?‘%’H@@% bﬁcyehé%%éh 'TQ%E ﬁﬁMgISDdOH- G%i?ﬁu@rr%un (CoIZbgmaeet

al . (199@'ﬂhie0)dyweihod/esmg>ﬁ'§§ ONA Pblymeeeqsr (&€ seaensingditt Prasmpaciap PWededs usi ng
vari abl e reqi o ol ynerase chain reaction, J. Immunol. Meth.,
152: 89- Eﬁﬂ% éll??é‘g&{e]éé{lﬁeant cogstructs were P3VH 35 PAH4604 and
P3VK-IBAGHGR ¥H VK1gers-Wereebicisenelram tTAnNedterst i enFyaticodisestion awsh/iepa9is22,

a clone ex B)ddtdré\id6Pé. i n
bot h casggrﬁ)ﬂsﬂ?‘? g% feﬁggét‘v n%b S\Qﬁﬁly\?c%?ég@ﬂgﬁg éﬁﬁatrlgg?g%)g);\?\elg and di sso] ved

i h 50 W expreddtB behntikedy raoistees iusing mvgbl@xreg@nmgﬁnwted:@wrsolmrésmhe@st ed
by centrlfu atlon and, r %gpelggeéb 0.5 m of PBS 5 together with the

di gest ed" r]H Ig?.‘mérroéc poration uvette After 10 mnutes_on ice, the
cel | s weTge gHvwanes wer excised FRO0 theolA secit?fcbymy'ﬁaw digestioafyithi EpaRVeandNhel

f urt &r 10 nt? ‘idﬂ’ a0 ggéreggux Yeliof B %Bﬁ#)thEﬁﬁjas' RERIEP aWRkibBletbgibh Rididh

Flﬁn?.) A T ser or four days later, it is added
sel ect i veyGredidithe( Bistidino! Fegistante gnp@omaere@ultaﬂt &@nﬁtr@tlw wereP3YH-FARYGMW nol

10mv, resmg‘e{%?w Ebanfﬁee%eq%n%&%?ée derﬁrrw \%CYBrtH? édi?maﬁd(eigegms 14

10 days P esence 0 uman ant in the nmedium of
cont ai ni nght EcRsf end @hnclaomwme{smnﬁagmfééﬁlm veetpsAPARAGSt i T Bl ‘tﬂc’ta‘:treh%l l's

vwere coaf e&d‘é"ﬂﬁy&%ﬁgncﬁl@té%@%%?}%o‘g@né ‘a%‘tthé? héhw'an(lia‘é‘ba hieRBank agyish. i@ N

producin ranti gam‘ra chai n speC| (for the
conpl it e resuttaitadysturationeware B$\8ﬁr€§ﬁ 2 PRGAE LRVK-RAGHE2 @vashl ng with PBST

(saline %BF ?&P@{ﬁ] %@-%ein‘%ﬂoﬁms%dt%eaqubrm Snd@ Wbl eEr0.20) , di | uted

culture

|'s cont ai ni ng transf ect ants was al
M crotit &NS-Ovekls Were eje.@rorpocatecawttaﬂ@ HOTOfPINE-PACAREL S OV\/AEP%W(\W%‘? %%rsc 9¢hd
Do S assiRa e Hpp IEPIHERL SitgahsRElet IMTHD (B POVHIMHASEY or OF

al kal i ne ®pH&SY goat ant | (gamma chai n specific),
were addeg1evH-RAHA60a! ed at roomterrperature one hour The wells were

g he H@ﬁﬁﬁﬁ&ﬁ%{%ﬁ@g%é 2UOSY b e‘éﬁ.&% tht rP\BP%Egy?rﬂé n&e&p@&@@ﬂnﬁﬂéih@ﬁblnﬁwdﬂ

p- ni t Spéct After hour absor bance
at 492 0rd|s4,@|53<ﬂmﬂ\ 5esesit PES) y\ppmmatemslm edlls mmpa@egted@yt eantiifHgatians at ent

(B o002 olupepted BB LA FHS Wi fith e Mgeba OftRH 8AdietiBaorafsh eee.
After 10 minutes on ice, the cells were given a pulse of 200 volts and 960 uF 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 nug/mL or histidinol 10mM, respectively). Transfected clones were
visible with the naked eyes 14 days later.

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

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



25 sequences. Figures 3 and 4 show the nost honol ogous human sequences.
Hel i cal anphi patic regions or potentiaI9T cell epitopes were searched on
muri ne P3 variabl 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 nurine sequences. 30
The anal ysis on VHP3 rendered (Figure 3) 2 anphipatic segnents) the first

nb 1. FR2 : ew
erbr acestoRen R uerenagtify oM R B R T Rln 2P el cuhe MERARGrRAele
i N conpagdnsdminyiirahsfebtantsdsas hoded tegeach murmlteryeqmn@eew@ue at 3t e weltaDRs
o e Fovemnmasnea e P and erRlias SITPRE 8 pONLIEEY oBaCantt il Réngd
murine cham bﬂaﬂibmeapsr&ispaatssémonjw@éd geatcmtldruunmrslgGZ(ganWﬁ phain spedfgient s
(Figure & r&s? f <ang w@g{é% ?%ﬁgzwoﬁﬁlThet MRS &7l dvsdhed S %TQ&W

and séne ci'de'to repl ace residues
posi ti 0n§ub%tr9te1tﬂlﬁkﬂ. cantdinkd dphemdertimsinator whetrmylpbgsnhatm rewetch\eelmas

honol ogous, hu uenc he C 0 Phe, Met 5

and Thr e REgNAIR I Posprpaned il A G 4oy sRRARpR ReSbastnt, [ he: 0

repl acen@ynstietion rmdﬁehwrﬁﬁﬁzwmtlbpﬂeag’mmnﬁwthlalby f(tlmam)zaz@pmi T

i nserti on ta 1S of al rase chain reaction (PCR), Nucleic

Aci ds ReEeleéT?"pe%AfB ﬁg?mgptr%eﬂ‘gp@ogggﬁd 2 and 3 and 4 whos(e sez]uences are

g hepfml | pMé eaqueﬂbemf P4 :andi01E5'0 VAFGAIERDAGIGTESETLREIEEC MITCOeGEI@tuT AMRIAC
rimer r 1

5 GrCTOMABIRA K S ATy P of BRI g site e

5" (IIBGATMGE&%%@%G(JP%@A&&( ,GBB( T2) LTLXECT SFAEhS gl ammln@@c rstegmgnts

mut at i ons e sequen

and 1 ¢ Wi, SRR HsB5SL b Bovs BEer fssbcladl wif X fitGhodtii MG

was P3VKh tbgmlaHATdsexmeelsﬁedt hdlcbummampuqarsegmedtp RElliotNst @l.cElPBd). vt e

transfec wWth P PAHA604 20 i

t r ansfec léQPtlFecﬁ'si B'Wﬁ?ﬁg ipgino O A0 W@%gﬂ Xgnghgﬁ%@lt@ rg%u%%gﬁ ) ﬁﬁbéﬁgqﬁgﬁé‘? °on

descri bed(aps qalvanmgsh yJ.fieimuartet, dB8: m49e29a3m |mma@>ntrmmmobcted whiahl srgnaents

activity of c C

L1 SA 1 o408 RBeeGBRaUr oRe T AT PRl et B e R A8 cRY

reconbi naafs iVike EhtextoE MBI tiass hatlexsleser e coated with GVB( NeuGc)

gangl i osi de i.n net ter dryin ur at 37C, unspecific bindin

was bl ocklomelgay ﬂnwmsa@t@&;«'g'a& Byd?n %’ﬁﬁ@%« 1 %in Tris- HCIIo buf f er, )

i ncubzy edhkomnime dutdir sexjueBdéd dhenwizkel yarnahie weidnsd were h cPBBargAd withc dBat ed

for 1 hour at 37C w th f )

washed W'TWUP?Sﬁ%bLI—\P:I é‘HgHéés |n%€1 dgﬁﬁ ﬁrm uman Bgﬁ'? |{§d§&ﬁ?§nﬁgg€s§\,\ﬁv\f ![IéiQe "

al kal i ne |rmbmpham61msm6mabgjeds haman vetdide eepien sSTUENEe wasrieterplined for &&F'I‘y,

o ol SN LIS IS0 Bpcl iRhg o dorpamuts,
measur ed homlbgwsemhmgn c was used as negative control. 35 Figure 5 shows
the S?SGCI 5|s S eRg mmunogen?m&ivegﬁét"&n to the antigen.
The aim of the method is to reduce immunogenicity breaking or humanizing potential
immunogenic T epitopes, with a minimum of changes. The method comprises judiciously
replacement of few amino acid residues; located into helical amphipatic segments. The
amino acids, which are mainly responsible for canonical structures and also the residues in
30 the immediate neighbourhood of the CDRs or into Vernier zone, must be retained.
According to the method, murine variable region sequences were compared with the most
homologous human sequence and different aminoacid residues at each position between the
murine MADb 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



15 Exanple 4. Obtaining of chineric MAb 1 E10. The cDNA synthesis was
‘obtained by a reaction with reverse tr%scri ptase enzyne, starting with RNA
fromthe hybridoma producing Mab 1 E10, "as described previously. The
‘sequence of .the specific prinmers used in this reaction is shown foll ow ng:
5 For VH 5' GGGCCTAGCTGAGGAGACTGTGAGAGTIGGT 3" For VK

5' GCGTCTAGAACTGGATGGTGGGAAGATGEA 3" cDNA VH1I E10 and cDNA VK1 E10 were

lifi by P i I i £ j F : i 1
(o gnal et renqueschrafental B AR Re b bo SRR o R e I e e
3" Prinmpade 6yghiiécted&u’agemhﬂﬁﬂ'®%%GACT GTGAGAGTGGT 3' For VK. Primer 1

i I i de): . , . - . .

5 GaaoT TR ARSI R SRR S o B RS g St fpytates: §
( |Ck) : d2%&'n&%ﬁ:@ﬁﬁmmslamm).mfamlGk)fmi@r) aiatche Aofugniced ot hever e

n into TA for A.. in i LAV L I n
ol ones wiePBosglien kot M BN La) bRy bIRREE Yy, eI hRAEREI e
Pol ( Phagdteh dindindysittonol ogy search analysis it was determi ned the nost

honol ogous sequence, group far VH 10, and. VK1 . Y
sequenceth R{gseRse Rf gfp?'ﬁgrfﬁ?'gw Wlilcf E’eg?%ﬁglsa@glgget% %?@i%rgjag'r?gﬁ% b it &
respect i yslain #LfiAe tei@udsoddfatbadpear N thesiamec pasitim. in Ahe enostlihgemiageus iuntant he

restriction enzynmes ECORV and, NHElI for. VHL d_wit j | for
VK1 E10, Sqq»@yC%\éPbb"c FfSﬂ‘é‘%i“ iith OfgE EEBPSP é@E‘“Bﬂgﬁv euc@g'r ’ém%tr %"v F%‘ﬂ% P'ﬁ?‘éﬁ‘?ﬁh@
\ght h 1@PPFRREH ah&d agwr@mnida&%%d bwldfd{) mmShezﬂnm%adi@s tmdeViepiazegeioto thel y .
ese expression vectors were donaje eri [[i.s0 cal. i a,
USA) ¢ ¢ nsgmawerkaol &, essiie 1 Ghiar o tastipieng bk e Btla it wiite ke
cells. ThemMescRedifidnfEhis TRaYRitativek wabeslcartied butrtyroveoteppimgtof R&RoN |1 gGL and
t he PAG 4622 human (Col ona et al. (alggz‘g.: ?g\‘el ve‘;ﬁha for the expression
of anti b&iRningped expEessiNg Rupapizad aptipadies S and "B108Yy pol yner ase chain
react i onypd gehdtiEWdALtrudiBhd correkpandif@ tolthd P3nhiTlaed MESOhU, avere cloned iruexpsession
E10VH PAH4604 and 1 E10VK-P 622. . 6 Y | n t j 10
b oSy kaguR. Flcwns: e, b deiiaed o TeoRTMERs: B bolledl ShEF LBbulins |
10 ~g 1 BdQAVidciiNdihere, PRVKIMOPAGEESE or DEAOVIhu-RPAR4622z anld WISVHhIWRAHAGDMhanth|

preci pitated and_dissolved in 50 ul, of PBS tion ;
Aot owi A EaRY 6PALGBRA Ty bed Tabedhe e NS, PHR OAFYTER PR prOBcol coserber |
0.5 m ofpréa%ﬁsp} ibogHrhbeE antibblieshe di gested DNA in an el ectroporation
cuvette. After 10 m cells were given a pulse of 200 volts

ter . m nut es %P i%eh.bhﬁ.
and 960 Purifigationpf therecombingntanfifPeiedy 10 ni nutes. The cells were |
di strjputied jdeb@bManteintiodiésatweerai purifiet NEMaFihRy pthismadgsady atisiog| froteét vin
Two or four days |ater, jt is added selective medium (D MEM F12 with
rrycophené'f"i"‘x‘f"ﬁ‘@iaduﬁ,s%é'p#dﬁ?lfnbr hi stidinol 10m\V] respectively). Transfected
cl ones wHiglogidal Akkvity.t h t he naked eyes 14 10 days later. The presence of

h i b i.n t.h di f | | I & f -

Teasr od Th HeCA, BRiiEy o | Eper s et P i Wated M fodtalaRR Ite
kappa | i géonsth@adnt abfisudidsuman kappa chai n produci ng clones) or anti-human

| gG hai n . i fi for . .th i, had i ; ;
ot bait €0 TREhNSR ARG 3 oplsE IR Nt Bty i MMIAEHEL 86168 hn

cont ai ni RgetRaMBAfireRYing Ohe hdut, wingpedfid bindieg wadiblockade with bawinessesa atbamin ng

t f ect ant ded. t h ' |
wei s werBohndTodn AeRTaRrRe Tkybhab HEndGa 3716, FREBR ot widfed R
ant i - humgppk ap®andubgteld fohai wouomat 37¥Ghith epupifieds pHramiimnt dgbubat Eae yets were

anti - human | i hain specifi ; I :

Fenper at aresh B0y T ABY AaRE S0t Uhan L od (AR i HRaH R pilephatese
buf f ey capdsrbfdduand Mrabytedndi 3MC rfer one honi. thingiethel yelts plesa washed and the
respectively, was, added. After half hour

respect | vaP§iratg RUifaECAITAINIAG PERIK Ie8y|3h°s&$‘§i§'ﬁa{sg%‘a§|81‘ eerrzeh%ﬁ h\?’é? é?%ﬁégng Fhe
Hunani zedsgddriddo M resbaQivellwanimeXbiireE10 VK1 E10 sequences (Figures 6 and

7) were conpared with hu 5,s nces,  Fi 8

ool 0go e AR GRE AR & DelE e SRR 1P & T 3ReE thaf BH vlen? ofmel
epi t opes W Blab $Ar4HdashshihgWere itadk viEHOPBSH0i08B4 Eweap2On sequences and
according with the nethod a judiciously strategy for am noacid repl acenents

was edPabFXHRRESi n order to break or humani ze potential T cell epitopes
into the nmurine sequences



30 The analysis on VHL E10 rendered (Figure 8) 3 anphipatic segnents, the
‘first one enbraces FR1l, .the second ong enbraces FR2, the third one
enbraces FR3. It was decide to repl ace }esi dues at positions 5, 40, 42 and
-87 (83 according to Kabat's nunbering) by residues at the sane position in
t he nost honol ogous human sequence. The amino acids A n, Arg, Au and they
were replaced by val, Ala, Ay and Arg, respecti vel y. 17 The repl acenents

de by PCR | a K
It agendaited OB BRPS Al S Enenar cpechcts AT ERCerootE A Ee Rl ete

17: 540%4&%&\%@%&@{@@& SRiFceafunfisk ey sppaRite isespecified. nut ation at position
5 of the heavy chain were 1 and 2 and 3 and 4 whose 5 sequences are the
following: Primer 1. 5 CAGGITCAGCTGGTGCAGICTGGAGCT 3' Prinmer 2: 5'
GGGGCTAGCTGAGGAGACTGTGAGAGTGGT 3 10 Prinmer 3: 5
AGCTCCAGACTGCACCAGCTGAACCTG 3" Priner 4:

5' GGEGATATCCACCATGH AG ATG CG) AGCTE TG GT( CA) AT(CG CTCTT 3" After checking
by sequence the point nmutation at position 5 nmnutations at positions 40 and
42 15 were introduced. Prinmer for nutations at positions 40 and 42 of the
heavy chain: Priner 1: 5 TGGGTGAGCCAGGCGCCTGGEGCAGCGACTTGAG 3" Primer 2: 20
5" GOCGCTAGCTGAGGAGACTGTGAGAGTGGT 3" Prinmer 3: 5

CTCAAGT CCCTGCCCAGGCGCCTGCCTCACCCA 3" Primer  4:

5' GGGGATATCCACCATGCEH AG) ATGH CG) AGCTE TG) GT( CA) AT(CQ CTCTT 3' 25 After

checki ng by sequence the point nutation at positions 40 and 42, nutation at
positions 87 (83 according to Kabat's nunbering) was introduced. Priner for
mut ati ons at position 87 (83 according to Kabat's numnbering) of the heavy
chain: Primer 1. 5° CTCAGCAGGCTGCGGTCTGAGGACTCT 3' 30 Priner 2: 5
GCGGCTAGCTGAGGAGACTGTGAGAGTGGT 3" Prinmer 3: 5 AGAGICCTCAGACCGCAGCCTGCTGAG
3" Prinmer 4: 35 5" GGGGATATCCACCATGCH AG ATE CG ACCTE TG GT( CA) AT(CG CTCTT 3
18



O her replacenents were not nade because residues were involved in the
three di mensional structure of the bindhng site. The point nutations were
verified by sequencing. The resultant construct was 1 E10VHhu and it was
'cl oned i n PAHA4604 expression vector. The resultant construct was 1 E10VH 5
PAH4604. The analysis for VK1 E10 rendered al so 3 anphi patic segnents
(Figure 9), the first segnent enbraces FRl1l, the second one enbraces CDR1l

and the i 0 : s decide to replace residues at
posi ti on%t%élgghg%fénﬁ{f res"@?&g Mz';éb P%'e. sanme position in the nost .
honol ogoTise tNAsystbgsie s, obtzieechy Adeanrtipa yvitiiieverss trapsriictasg enay@er sigrtuged
by 10 Ser, 1 i
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over | appl ng B apl d insertional nutagenesis of DNA by
pol yrer athe spbeificprireerstuised i thERpactiqnds 8hawnAci ds Res., 17: 5404) using

pri nmegs g, .2 and 3 and 4 whose sequences are the followng: Prinmers for
mutation at positions 7, 8 and 15 of the light chain: 15 Primer 1:
5' CAGATGRCAGRE I PCAACTICTLT AT6LACARS CAARTRHETACAG 3 rer  2:

5' AGCGTC@@ ACGTTT( TG ATTTCCA( GA) CTT( GT) GTCCC 3' Prinmer 3: 20

5' GACTCT CAGAGGCAGACAGGGAGGAAGGAGACTGIGTCATCTG 3" Priner 4:

5' GGGGT TAAGCATCAMGAAT IGIGATEOT FBEHAGATECD T(CT) CT(TGO G GA) 3' The poi nt
mut at i on I i fi b j : i :
Ovichu antPIHR HES Bhd DN YKER UG Htinied B PGS oG e Paetih s1RF specit
constlfucprimers. ThEl@wkKictior? Sitesadphzied Mothexpriraers were RGRRV ZWHELNor nddyand

E10, NS- ER@%@%A%W A k.rﬂ@érﬁ'@%rgse hdrided udeh WRAENINE fAg; and 1

E;OVKhu- hu an s transfected follow ng the sane
procedur Eoo¥YHel ect roporati on and detection described previously for the

chinmeric i i anple 6: Biological activity of chinmeric MAbl
E10. Thepgﬁét??ﬁrﬁ%f}ﬁéﬁﬁ' to anti%en neasured by ELISA tested the

bi ol ogi c&IGRGEATATZCHCAATE GBS ATEICCIAGGEF(TEICEG AV ol Haht 3vab 1 E10,
M croltsi tﬁF"B‘Bk? &gwere coated with Mab P3. After washing with PBST (saline
e bu

phosphat red sol ution containing 0.05% Tween 20), unspecific binding
35 was bBbGGéiﬂiQm(EﬁTG@Mf@&%@T@A@@?M G@BEA) 1 %in PBST, incubated for

one hour 7C. The wells were washed and i ncubated for 1 hour at 37C with
purified reconbi nant Mab 19
Primer 1 (signal peptide):

5" GGGGATATCCACCATGGAG(TA)CACA(GT)(TA)ICTCAGGTCTTT(GA)T 3°
20 Primer 2 (CK):
5° AGCGTCGACTTACGTTT(TG)ATTTCCA(GA)CTT(GT)GTCCC 3’
PCR products were cloned into TA vector (TA cloning kit, Invitrogen). Twelve independent
clones were sequenced by the dideoxy method using T7 DNA Pol (Pharmacia). By homology
search analysis it was determined the most homologous sequence group for VHP3 and
25 VKP3. VHP3 and VKP3 sequences (Figures 1 and 2) have high homology with groups iB
and V respectively according to Kabat's classification.
After digestion with the restriction enzymes ECORV and NHE! for VHP3 and with ECORV
and SALI for VKP3, they were cloned in the expression vectors previously digested with the
same enzymes, PAH4604 and PAG4622 for VH and VK respectively. These expression
30 vectors were donated by Sherie Morrison (UCLA, California, USA), they are suitable for
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.



1 E10. The wells were washed with PEST and a goat anti- human anti body
conjugated wi th al kal i ne phosphat ase Wq? added and i ncubated at 37C for one
hour. Finally, the wells were washed with PBST and the substrate buffer
~cont ai ni ng p-nitrophenyl phosphat e was added. After half hour absorbance at
405 nmrespectively, was neasured. 5 Mab C5 chineric was used as negative
control. Figure 10 shows the specific binding of Mab 1 E10 chineric to Mb
P3. Bri e ,@,ﬁﬂs
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and whi chebsyrBgoduced by the hybridoma cell line w t h deposit numnber ECACC
94113026, wherein_the variable 5 ns of it eay nd | i ght chains
conpri seExampleR IQR&?W %&éﬁ'&te‘éers'ﬂEﬁ IRapReq. E"ﬁ R

M WGGGSTRYNSALSP SR \ﬁ@ﬂé @Eﬁ(\flgwesLMGdﬁdomMéreDRimpmqwsmmm
CDR2: SASYRYT CDR3: w ﬁi’ mnogﬂénal ant i body c
accorddi nBeIUSNESSi FPYSRhar én 4 RBoy, H}’?E\mﬂs 99%'3 70 o?eunEC??eaU?)' ghd
l'i ght chaipgipafdiigione driRtdrtibl D\&bm@plscﬁﬁsweSeantﬁéWMn@iAer 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.



FR1: QVQLKESGPGLVAPSQSLSI TCTVSGFSLS FR2: W/RQPPGKGLEW.G 20 FR3:

RLSI SKDNSKSQVFLKIMNSLQTDDTAMYYCAR FR4: LV LI GHT CHAI N FR1:

Dl VMIQSHKFMSTSVGDRVSI TC FR2: WWQQKPGQSPKLLI Y 25 FR3:

"GVPDRFTGSGSGTDFTFTI SSVQAEDLAVYYC FR4: FGGGTKL 3.- A nonocl onal anti body
according to claims 1 and 2, wherein for its humanization and preserving
the binding properties to the antigen, it includes at |east one of the

fol |l owi ng, 30 [ t\Ug , s L4 bl 9:

Lys by SEe B2V ki U Bnaelsd dho 2 hfhpalibocd e (Eiblae BY i AeCaBubaA", 3

\mr by Abmbraced FR1; the secarcl orealeméraced dediRa@0d ey rasidusisapintielFRS 18 was
erein C e ' ' ' A&
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t rleat mentadé bﬂﬁ’lawq\aa_nllappiumﬂb(ammanbleéalsﬂ%ﬁhRﬁﬁﬂ dsentipnal mytagenasis 25 PHddY and

rel apses | | . : . L: I [

a7 ar PP ReB SRh S HECR). sRigRIAE KR T T AAOR L RPEHFRe oy 2B 3 T

i denti fi and # eunosé semplengesare the fallpwingf br east and nel anomas, their

met astasgﬁ %p(‘i rel apses which conprises any of the nonocl onal antibodi es of
clains 1 10°4." 15 8.- Use of the nonocl onal antibody of any one of the

cl ai n® 15t aTGAD@CACh'ECT\@(ﬁET@'ETQT@TBTC@GG@J@&MGﬁéé\ﬁﬁ' for the treatment
of mallggﬁﬁlter&,urmrs of breast and nel anonmas, their netastases and rel apses.
20 9.- A chi'n€ric nonocl onal antibody derived fromthe nurine

anti -i di 6t WBGGTOBACTIAEGTIN(TG®)ATY TCCA(GAYHAH G KeUgREz8s nmuri ne MAb P3 and
produced b%et Q,e hybri doma cell line with deposit nunber ECACC 97112901,

wher ei n Pﬁ. Hy'pervari abl e donmains of its heavy and |ight chains conprise

t he fol | BWATETERTACTGACGCEEOAAATGHBARGBAGORGAGKEENTCAR3 W FPGDGSTKYNEKFKG
CDRB:J%EWYXFDY LI GHT CHAI N CDR1: RASQDI SNYLN 30 CDR2: YTSRLHSG CDR3:

5'GGGGATATCCACCATGGAG(TA)CACA(GTYTA)CTCAGGTCTTT(GA)T 3'
The point mutations were verified by sequencing. The resultant construct was P3Vkhu and it
was cloned in PAG 4622 expression vector. The resultant construct was P3VKhu-PAG4622.
To express the humanized antibody P3, NS-0 cells were transfected with P3VH-PAH4604
20 and P3VKhu-PAG4622
P3hu antibody was transfected following the same procedure of electroporation and
detection described previously for the chimeric 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-HC! 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.



10.- A nonoclonal antibody according to claim9 wherein the framework
regions (FRs) of its heavy and |ight chains conprise the follow ng
sequences: 35 HEAVY CHAIN FRL: QVQLQQSGAELVKPGASVKLSCKASGYTFT 22 FR2:
VWRQRPEQGLEW G FR3: KATLTTDKSSSTAYMALSRLTSEDSAVYFCAR FR4: WGQGTTLTV LI GHT
CHAIN 5 FR1: DI QUTQTTSSLSASLGDRVTI SC FR2: WYQKPDGTVKLLI Y FR3:
VPSRFSGSGSGTDYSLTI SNLEQEDI ATYFC FR4: FGGGTKLESK 10 11.- A nonocl onal

ant i bodyﬁ)gac}ﬁﬂrgq{_)?ﬁ)&%iﬁh g{é’mn}%{i@mﬁquEw\perei n for its humani zati on and

preser vi _ | roperties to the antigen, it includes at |east one
of the fThd cDNAGyhthssibstastaitaioed by BIreaetiogaihNeverss itianseripraseTenzyp\e. skartings

Position_ 8. r i : V - i bk -
by val ol RNATOR 6, ybrbinia eBgichag MR, 1840, 35 apfehiaa ROy T afbiedss”
accor di nof the spedifact prisnars wbed inrthis reaution fig/shawg fefowings nonocl onal anti body

accorgl NBod claims 9 to 11 wherein the constant region of the heavy chain
conprises the am no acid sequence of gamma-1 chain and the constant region
25 of th_é’GG@GCTAG@T@WGW@TWA&TG@T&{i d sequence of a kappa chain,
bot h derhglegKf rom of human i mmunogl obulins. 13.- A cell line that produces
any of the nohoclonal antibodies of clains 9 to 12. 30 14.- A

phar macefiGRATCTAGAAETGGAT GOTCERAAGAEBGERP of nmalignant tunors of breast

monont oni AT a3 i€ i B Y TaRspas ol
10 primers.
For VH:
Primer 1 (signal peptide):
5'GGGGATATCCACCATGG(AG)ATG(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.



15/ - A pharmaceutical conposition for "in vivo" localization a
identification of malignant 35 tunors @f breast and nel anonmas, their

nmet astases and rel apses, conprising any of the 23 monocl onal ant i bodi es
‘of clainms which conprises any of the nonocl onal antibodies of clains 9 to
12. 16.- Use of the nonoclonal antibody of any one of the clains 9 to 12
for the nanufacture of a 5 nedi canent useful for the treatnent of nalignant
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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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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 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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- 1OH 10Fhe analysis for VK1E10 rendered also 3 amphipatic segments (Figure 9), the first segment
embraces FR1, the second one embraces CDR1 and the thirst one embraces FR3. It was
decide to replace residues at positions 7,8 and 15 by residues at the same position in the
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 Primer 1:
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 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 collaborators (1991), Sequences of proteins of
: immunological interest, Fifth Edition, National Institute of Health), CDRs appeared marked
25  with dotted lines.
Figure 7: VK1E10 DNA and deduced amino acid sequences. Sequences are aligned
according Kabat's numbering (Kabat et al. (1991), Sequences of proteins of immunological
interest, Fifth Edition, National Institute of Health), CDRs appeared marked with dotted lines.
Figure 8: VH1E10 was aligned with the most homologous human sequénce. 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 control) were tested by ELISA. Microtiter plates were
- 35 coated with Mab P3 and Mab A3 (negative control) and specific binding was measured.



109008 () -7 "10%JU& ()- T 109 P& ()-)!T ' 109%GTGT& () - 7Tbcdeha_=10
10017, F4(10% () -2!, F4(10%& () - 2S10%& (20- 10t 10t
10t s3#10% & ()-" 1 *9%40% & () -yj pwU3_=10
10, F4(10%& ()-2! ", FA(109W\&' ()-2!0, FA4(109%XX& ()-2!'v, FA4(10%J& ()-2! P, F4(10%
$$& ()-2! A0, FA(109&' ()-2[evT310 9"10%& ()-"0!'( 9" 10%u& ()-"0 9'10%
& ()- 0 ~#10%& ()-k10%WE ()- 10 10 10e+{Y8vT310 9'10% & ()- 0!
9'10%& ()- 0! 9"10%& ()- 0 9" 10%& ()CL;@NEQ' 10%' ()-"0
9" 10%&' ()- OK}{Y7vT310 ! 9" 10% ()- U 109 () - O!
1.- A chimeric monoclonal antibody derived from the murine monoclonal antibody Mab P3

that recognizes gangliosides containing N-glycolylated sialic acid, and which is produced by
the hybridoma cell line with deposit number ECACC 94113026, wherein the hypervariable
5 domains of its heavy and light chains comprise the following sequences:
HEAVY CHAIN
CDR1: RYSVH
CDR2: MIWGGGSTDYNSALKS
CDR3: SGVREGRAQAWFAY
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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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 monocional
10 antibodies of claims 1 to 4.

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

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

metastases and relapses.

70 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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FR4: FGGGTKLESK

10  11.- A monoclonal antibody according to claims 9 and 10, wherein for its humanization and
preserving the binding properties to the antigen, it includes at least one of the following
substitutions:

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 monocional
antibodies of claims 9 to 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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16.- Use of the monoclonal antibody of any one of the claims 9 to 12 for the manufacture of a
5 medicament useful for the treatment of malignant tumors of breast and melanomas, their

metastases and relapses.



