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Reconbi nant anti bodi es and fragnents whi ch recogni zin

; S al . d
i Sonosi s and treatment of tamors. - techni cal MAIGAMIIT

The present invention relates to the field of *159159%
I mmunol ogy and in particular wwth the obtaining |ess

i nogeni_c..i naunogl Qbyl i Si pg.genetic i ngering,.
Rep QIR o pitpaReRC anf Haglents' WA dkbln@ b I ° Gy w3
gapglkosddd andvsathereof i theldidgbsipand freatthént ofitainotdie

pepti de sequences which codified a nonocl ona

anti body or fragnents derived which recognize

Teemticgkfieldcont ai ni ng the N-glycolil GVMB gangliosi de and

TOR BBty VG b dE ) dmmoppiaY skEk b aafur wit the
obtalting g€ rinnunogdiiie igaebylosuline susiige ggheticosairiergng itedridlogic to

whi ch contain, sial acid and they are presepnt in. .
s ML R R Ee AT e 4 g Prasept B UOds faipigH sESclizay with ghe peptide
sed\dinibes] shichzauwifled gy mbrBcidlal-antibodldr frdgtBénts dSeaved ahich recognize
anfgR TS P MBLL b 1 N DAl R SoDR iR 8] Porgiee geied Gangfsides as
N-d ljahiborod-a c&it, akdiner SQiphatdsgipoatipidS: 646- 653, 1991),

then It has been described the use of anti

gangl i osi des anti bodies in the diagnosis and
BackgroameLdfithe tdfventioner . (Hougton AN et. al, NAS USA

82:1242-1246 985, .Zhang S, .et al. Int J.Cancer :
ThS 9203358 2 Sy o SRiRGs BBinfusay (Pl B AR ey are present in
plaﬁaﬁﬂalnhéiﬂt?ra?éd sf Qé}’téblre?eﬁ\li(%mﬂﬁ YOLM bﬂlca) MétlthlodhEnzymology 179:167-

ol Corfi AP et. a 1 Bi nogr
214, a0 Someel st TaP iy Fohd - PR AT PR Ul o tumour
as$uciered antigensi ark@emorairmarkedsi (¢takamol L8H:i Cuir Opinildetuyiol 3:646-653,
1o AR RLRle LS 5P ok S8R, FSls v oo
anGhegpeutindf CandeEd ghloudtbre AlhetPab NAS NEW 8thT2d42-124681985; Zhang S

: [ P n h_51: -1 .
o135 S84 7505l 3o PR B RRLALo A2 54t co
are Negcetyh §NAgjtandNBe Nagly cdib (N @) (CodeihAR et.sain@elhBivhMonogr 10:5-50,

TR B ) BB LOBEP L ot 12 b
widily disiuiidoip otiser \Reteb@dem(leed &0 RVI 4£8-4118ibjogk@B8Rple dfnSialic Acid.
, ; S | _
rpBTRERTS o sRFa i CL P OPRAL e N Fonl e 3818 Kol T
et. Rds@amaeh ReBe&th $151242;1246 92@)1). Mbwever mepats fvemythe literature show
t i t . i. f .
iS58 it Shebli IBREC W oSl ol cen s
(HigestuH tesl, tJpe JnGanesr Resn 3819984856 ah388 daluipf etlat dlodhgm Biophys

Re{s?f;og%m '18161%‘%5%?@45 i1b§§i). & QQJrgés%%&%cég@l(g%gggﬁdPﬁlsge level has

under e access’ nunber
beem frsod am Alman brdast garces (Marguipal G ies all,y@ancenBeseech 56:5165-5171,

N . . : _ . )
1ORETBAEH TR ol TR B LR LS bl v

The dieddeaisnttEP P P{820A tdescripet Bie) marite menpclesarendéibady produced by

dj - pd. 35 apti ' rent

e RRELLg A8t BOE WP LA oo
EGAGE 88 HEIGOM nThisimemoblosalsntibody el @migE isotype snd (MBargengrated by
thef limnfilnizat¥P" bA B/ O mtce? Mith the NGCcGM3 ganglioside hydrophobically
conjugated with low density lipoproteins (VLDL) and in presence of Freund adjuvant, said
antibody binds preferentially to the NGcGM3 ganglioside and recognizes an antigen
expressed in human breast and melanoma tumors. (Carr A et. al, Hybridoma 19:3:241-

-
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2 247, 2000). This anti body showed a strong cytolitic
act|V|ty on cells bearing said seguence a property
that could make it a therape@tlc tool. Mreover it is
known that the neovascul ari zation induced by the
tunors constitute one of the main paraneters in the

24 FHP G O a3 Sonme T A R e B3 o seauence
a prepeatyaibtwotid rdle ii anthekipeutititoofl. t he anti geni ¢ process.

TS5 3 R B30 Bl 6 G e ore o
theadid gaeanetealindnd toritml of tmn@&dl gestAyTHiAhgs digeh essiesrch towards the

Se%/fgb@é%%y? %epetéég/’ela%%)ast 2 e(tea éq/% {gecalﬁtﬁlﬁce rogﬁwter ar?tlgenlc process.

Thpfeob i lSpdafmeIritw dvidpakedrefMiiareeatnef thae1457 aatiboal| cdn@eming this

st L OReriioh have SOt BTt pelfFsssit Riiodenesti Yo 4 Pags.
1181121 ppocsti; (Alnﬂglamaér Ref0rdl.a8CcPagsif83 189, 1998) Matrix geI is a mixture of

o RREA AL LT L LSS S Vot e
celie! ltsSussfulasss| inthdhew asdutarization dreb&i; Ileﬂnotﬁea;bﬂysiﬁi&fgi@ar #nportance

f thij rocess.. .This no 0 en _used
of e ot ETX g sl edioauh? St Ao 65 Al Bisug vesses.
Llﬁemﬂﬁémp@ﬁgmt@@emgé sath @Walﬁgnlh@afé/cﬁdrisﬂbfedtlhﬁortant markers of this
har maceuti cal s capabl e of nodul ating the events
p"%@?%ctly related with the tunor thus influencing its
Thi dotidl tﬂbtd haebRstRehused e thes stuon oﬂﬂﬂe— e BieEmigimeN aetd tedh &lith tumor
odi es suc 14F7 has,. c rtai
indfied A0anGsnsRE FehnaunenTbrte e e matebi el Sbeble qf moduiating the

evémp etre¢tly\re|atehemm|aaeltumorsmksenmmnciﬁgrts gemtmahe mdtestasis.
ne_nonqcl onal anti

THAU qdi have reI ti S'qpl} h Hai
1t ST T TSR ORGEY sy Bec e A nee ceriar
dlsadwna)d]e}sgfom dlumanofeatine st particlladys irt }'@eeﬁ\ifeethbcapeutlc schemes. For

exal%n t I On%nur\maepno“gglgn% a%@%ﬁ hmd a"“?é\& IV%% H%R ebl8£d half life.

ort nonocl o
Adddlnt\ailyntheszdmm nimoabhtemanmnmdnml @rczpeqleermeb ashthe eﬁeetor functions
i n & en injected in humans. Numerous studies
W eg]\;% gﬁ'% Vggt after the admnistration of a foreign
Argintvhaio dguld hxe aﬁgrerammmpoaapmnstbe pnmmeceubnpdonﬁeantlbodles contain

coflShk Sk, SAPRD5E LPLEFEE0RY, B PAGyARLoR PR AR g humans

Nuamerous tstualiest haeet sown trMbraéteveme admstrairbnem‘ a forelgn antlbody the

, | ty .
'mﬁ"oﬁlgg %& é;},‘? ?ét[?gg I aetg t?er}?rcgﬁt men nsWeI‘{E)rfnon Ida? L(]ebc?t"’mt'a”y
elimuratmﬂweaﬂnErdmedtueeffemldf thebantibody aflet av énitaah dreetneamt. Moreover, even

aftrgg}gjﬁ@gt% ﬁ%?ea‘irﬁeﬁthfﬂ %r Bgt?etnrt e\ﬁ% ' V'rﬁ&funé”%‘é’ﬁo&é@%body later

28Uhal
treIaHMSMntbrrmwrela’»ed ARHiBe anm@fﬂe)s ccmid de ineffective @ui$ even dangerous

due é %,- (I}QSS ?e%cﬁ%%no]vgrp%s%ﬁlﬁw @?R&%%%ﬁﬂgwfwr ét gleJournal of

ion o nogenicCi t
lmmhrmtmnybﬁd@ F2OtHY). ed by the nmet hod descri bed by

M%%%)?’aqt (3 P&t'gﬁ{ Rg. BTk 713 1205'59% AR otecdiuftS A 4hd reduction of

retal ns e recognit
immunogenicity of the murine antlbodles The antibody modified by the method described

by Mateo et.al (Mateo C et. al, Hybridoma 19:6:463-471, 2000), retains the recognition
and binding capacity to the antigen of the original antibody and results less immunogenic,

which increases its therapeutic usefulness. Be this procedure one obtains, with a small
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and bi nding capacity to the antigen of the origina

anti body and results less i nogemi ¢, 35 which

increases its therapeutic uséfulness. Be this

procedure one obtains, with a snmall 3 nunber of

nmut ati ons, nodified anti bodies that show a reduction

of the i nogeni ci when co red wth.the chineric . .
ikt 85 ey RS rpHGed BouRE FETRRNEA el e i P! Mirboeniciy

whehtcampareg withr the @hisnedit ahlilsodyher apeuti ¢ anti bodi es t hat

Frdth e, ARSI TR P oL bR b Bicks o % e CiRun pliodies that

arelzfeSE hm:rﬁupteg?di@ cfbm‘imti ) ?ngplg @rc?rlmn‘rau nNa:ysa%d tHa*tJ resultl Rlequate for
no a use .of, antibo ragnments has been ver

the BgP e e BR R o R ot A e | ra Past o

It Bmafkg kidvat shdtEheopsarof pattiody ffrdgamnts® ha® ied3der hseful in the

GRS B A5%RR T PAiBh St R TEhredien o e

0796384 Apedesdrfbies ahé yconsttwgionh s Fvhe/peasihglbydhaat éragmbatsedking the

S8 S ST 0 e8P DS ot i
theblesawit IYoargtiged. Batled @rsainfiagrheras ettt sieeslofe b oesthed for detecting
o BB S B S bk PR RS s vt s
fraginedisngvs iohehotellsheadidd-theramtigeh.onal anti body results

interestin formthe, practi and theqgretical poi.nt .
Ty keghiiiion 1 g Wile S1ERf e 817 Aobiafal SithSH, ks nteresting
forirbthenpractizh hanmd theoadticall patritad vibive daes &s theSatentall of (Biseantigen in the
imBnafes? B uyEeiscsss; SRRl Gy AR EXPe Gal RBM her. 1, s4s-
8530711 stcDhdsheat Ki Aeeuabinddis. Markelsod§, 53-62)2000 sshofv thhiethe use of

cFv tvype coul r It of grea herapeutic,.use takin
anBEY tabRerfChl the E3Hipe SRS of ORRAREIALGI'EE BRI Wvantage
of e phamapelngicalgiropattiensuchastauraiteapenetesior in filéumoral tissue.

Q ' 0l - L [ nti fr n
o RRRENTah B Rl oL iRl Ra e R oo BRHEhus phaes
froad hybndoinbe ai@letheiselectidn ofoheleckleswith tHe dapacityagd spetific micognition
ecific recognition. o .aptigen . wthin.this,.
o FRERHBHF AR 58 Tk PB4 S PbE ) s rmgmans
that rebmiboreythé rexgpgeitios of theatrigmahditibedy mith mesnaaller tioteculaf size and the

i gi.nal ' J . ecul i
cobf 25, BB, pBAL00Y e RATELE IR bl Ststans e
mu'ﬂliﬂlg; vagehtsi quen@ddwv@agmemttbataa@ nbe funationalpbe impossible to be
oo Sa B BRI bR UIEHS e cenes
of titet \airinble relgionsof a hybride madtyi conventidnatentdnatibmtecbniqoés t (Roovers, R.

f riahl e egheis of a hybridoma by
C'%gn%\?/zBr{ti?o%gé\QS[il ghgﬁyonmtseg%%}wes (Roovers, R C. et.
TheltechBology .of @Gatilbaty. fragBnent poesehttién il @Bientolisehages offers a unique

10l 0gy. ant | fr.a9 P taf | ' : i
or SN, POcRLy 0 e LRIUE e PERREEL o At B, for ot
maalifcaignst indhd adtibogy sithehe bbjehtiveasftiinbaatingats aftity (&bames, P. et. al,

[ uGkhg ) I foogat | Ln.the.anti ' heqaq.
S RN 6P Spe0sIRE) AL AR 0% 23, LAY Wi o o 02
1989, ParhainirBerenl et. 4161, Intaricl SM2thodd. 9269, 4BH3ni2Ad2)kar, to Wnodulate its

e Al J . pBi 291, 3 ' -
ofkuely A0, P rard 6569830 OB, 1. prran 12
4072d08) 1289, DarveaduR o .eeti dlsJ. Clin. Immunoassay. 15, 25-29, 1992).

The expression of antibody fragments in filamentous phages allows the exchange of

chains (Lantto, J. et. al, Methods Mol. Biol. 178, 303-316, 2002), that is the combination of
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specificity (lba, Y. et. al, Prot. Engn., 11,
361-370, 1998, Myazaki, C et. al - Prot. Engn. 12,
407- 415, 1999, Darveau, R P4 et. al, J. din.

| mmunoassay. 15, 25-29, 1992). 35 The expression of
ant i body fragrrents in filanmentous phages all ows the

iGN VLSmaith 50 SaBod Tt atvictvrie el AIBRI Brtigy the role
that each bhebeme cHbms p\Mthn theereoogrgiioradf thentigesyandHtinfluence in the

2iBhE S PRt AR ABR Py ekt o dr bt g 179 T 691, Barvas

IIl, a0t Fgererpad Rt A. iNdthetnce dompahien taf fAettody iaf Efdyenology 2, 119-

12?3%@% g%©ch?‘gggé OE%{PHES""lIOWISImOdéymﬁ the Eré)nmélies ohtheilr’\dlng site and

alsglj(l;&dmgmgg Amf:rrﬁmpglab@lrm s@qduabémﬂem auﬁlEfa\yrﬁpéagyfaad seléttihg those
e excnan 0 |
Vet AT SRSy s PR SR YA & B 1mg Cancer. 83,

25226802000 BtdintergarPesc @ J Ban Chdrh ensmogpasoes 2000, Rader, C.

etfai'cr%é%:l{f&bk\%g cseir Inr 8 B Jq Rk 586 BRibgr S W. H. et. al, J. Mol

Bidlaause833-81), 20@H2- 260, 2000, Steinberger, P. et. al, J.
275

Thg,rggser}?l;pyent R{?a’éf?qutlg g 8%;;\ |f|@%06g’8§@gg§%\}ed§:§9@eﬁﬁe ?Adrine 14F7
mdaetloadir antBody\WwhHith fdcoghikes dhe bhginal dftigBhokith the same affinity and

3-849, 200 The invention refers t
e 145 d L0 e PR EreGio e, | At &t Re present
inventisrc Ihas abeenn bbtadiyg \malgﬁiEntsedeg\de QSrrt |38|d0éhmjold§| that comprises

t t.h
vafithie, S b g raim o ephl uert B Saah@hbul RiGRads properties in
relémdiﬂtbr@eeflmtyhefflnltyesﬁmtrecogﬁ‘ﬂermbn@ﬁarlﬂaé ehﬁlee@séd)bﬁla 'baB@ria host as

g ts, deri ve from saj ant .| body. t hat rises,15
sob BB RSSO IET of PIRSRDIEh &N b G Per clt TF TP Gages. The
fragmiegisn alerived frcmh athei ngFit anmcmipelate eseful as ethetapentit oweapons.

ecificit af.fin nd c
AdRfigaldfs =Sl e Wi LR aE b AR PR7 Bedf e g surtace of
a Me3 filaaentous phayedlloms maeipsiatihgtde lwifdihg lsidsrand obtaining variants with

: The, fra nts derived fromthe 14F7 anti body
h'gZ'Fggﬁﬁ' ‘ﬁ”lt Qgre{pﬁgﬂcgglérﬁﬁes weapons. Additionally the
Orexpfr #esoljectobs st Rie toypeent imgtot & dfe tharadidfzatiantofbtbeyantibody
rface of 2 i | ament
fraﬁ,&re]b%ﬁt ?rﬂ)éc? senye ‘%ﬂ'?%lwtﬁe Sgauerce cﬁt@e ﬁﬁﬁg%\l;glreltadxvtsts specificity,
affuwty }and mogbmnorabfqpaney wi th t her apeuti c purposes. One
f h en

cBhLBpdbd SIS s i TR b o S RE Sy igaty e tumor

celd:aotmaeexmeg;alheﬂ\md@l\/ls Iaetlmtbesleéowmg thHeen oAthe/ udmat inrtled diagnosis or

sk BPES) e A 0 s B0al 5 PRI b B PREIERR ran o
mupine ainfileat yrfexno ghicheheypeerefdrigalated. t he tunor cel | s t hat

NeW ?asp%u{ hgoﬁgs%sqngto%%qeﬁ l'iﬁep?rko' |edn&1Ft7h r{pbggy Q?as Fv single

Used agnosi s Sal d tunors
chma\i-gtrhetsadlvemtsagiearmbodsesuﬁragm@wtt exy henbnundde ai radibhelive isotope

us%\igfsm I I,zm‘éu@:r:eggg%gg %@)ﬁg%{sﬂmgt J’ﬁ%ya 5:? a { ﬁefe étoq‘qhe present

inveotibr. | ed 14F7 antibody or its Fv si ngI e 30 chai n

Itis a cto resent.in ethod for im odiagnosis or radio
L SRATRILS M Sl oAb E 8 e Rbd HARERAY SinibRRoBR

i've
immunotherapy of tumors expressing the NGcGM3 ganglioside using the pharmaceutical

compositions that comprise the modified 14F7 antibody or its fragments bound to a

radioactive isotope.
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useful in localizing or treating tunors expressing the

antigen are objects of the present invention. It is

al so object of the present i fvention a method for the

radi oi munodi agnosi s or radi o imunot herapy of tunors

expressing the NGcGVB gangl i osi de using the

phar maceutical 35 conpositions that conprise the

nodi fied 14F7 anti body or its fragnments bound to a
Detailtidodesicription ©f thepimvebtioet ai | ed description of the

Lhvention. In the present invention i escribed, the .
in R rRhard et o e e (Tt by FEVER R tne Wurine 1477
manoolbohlamibodynprobody tyrtbe igiettioma witted épdsitindoiyar \BMGACTC 98101901,
deposi t, punber ECACC 9810190 characteri zed by e
e EPRBrh BY Jo5 (RREES SRLERE e TVRPT MEIES, BIARLCDRE) of the
heéwDiRg) light chbies: heavy and |i ght chai ns: HEAVY CHAI N
H_E@ ; H CDR2: Yl DPATAYTESNQKFKD 10 CDRS:
YYYAMDY LI GHT CHAI N CDR1: RASQSI SNNLH CDR2:
CDRYS@IVAH CDR3: QQSNRWPLT 15 Preferentially said
|. j ' IS, characterized by the foll ow ng
C@qﬁ[ﬁ%éggﬁégﬂ@k':@anemrk regions (FRs) of the heavy
ChRg] BSRRURRGIXYNAMDYEAVY CHAI N FR1:
L] (ﬂ ELAKPGASMKMSCRASGYSFT 20 FR2: W.KQRPDQGLEW G
: L TADRSSNTAFMYLNSLTSEDSAVYYCAR FR4:
CDREQBEABASISENLHGHT CHAI N 25 FRI:
C%’Z\p/g— LSVTPGDSVSFSC FR2: WYQORTHESPRLLI K FR3:
GIDFTLSI | SVETEDFGWFC FR4: FGAGTKLELKRA
CORg3: QYSNRWHLTer i ¢ anti body i s characterized by
containing.the constatn regi on of the 30 hunan
PriSiRPR Bl S e B (o Padizei Wt HErteule, dedihces of the
frahieglork cdgioms (FR3) af the ékavyadnidlight etsedmd: at i on, t he present
invention referes to a nodified anti body derived

HEAVY CHAIN

FR1: QVQLQQSGNELAKPGASMKMSCRASGYSFT
FR2: WLKQRPDQGLEWIG

FR3: KAILTADRSSNTAFMYLNSLTSEDSAVYYCAR
FR4: WGQGTTVTVSS

LIGHT CHAIN

FR1: DLVLTQSPATLSVTPGDSVSFSC

FR2: WYQQRTHESPRLLIK

FR3: GIPSRFSGSGSGTDFTLSIISVETEDFGMYFC

FR4: FGAGTKLELKRA

Moreover chimeric antibody is characterized by containing the constatn region of the IgG1
human heavy chain and the constant region. of the Ck human light chain.

In a preferable presentation, the present invention referes to a modified antibody derived
from the murine 14F7 monoclonal antibody produced by the hybridoma with deposit
number ECACC 98101901, characterized because the frame regions of the heavy and
light chains contain any of the following mutations:

HEAVY CHAIN:

Position 5:  Q porV
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fromthe nmurine 14F7 nonocl onal anti body produced by

the hybridonma with deposit unber ECACC 98101901,

characteri zed because the fr regi ons of the heavy

and light chains contain any of the foll ow ng

mut ati ons: 35 HEAVY CHAIN: Position 5: Q por V 6

L i on\9. par A Position 11: L porV Position 12:

Pogfﬁ%gp \% Nﬁ%)osri ion 18: MporV 5 Position 19: K por R
PoBitien titonL20r VM por V Position 38: K por R Position

: por, osition 42: D por G 10 Position 48: |
Poélg'Pn ' Lfo‘@f\é—w N. Position 39: R por K Position

Podltion T8poM por WPosi tion 41: H par G 15 Position 42: E

[ . Pagsitipn 58: | par V Preferably, said nodified
Pogﬁif’?ggdyﬂis'%orc aracterized by containing the constant
Positigh @0: oM pdrlié |1 gGL human heavy chain and t he const ant

reqgiqgg. o Ck human |ight chain. Another aspect of
Potsﬁ'gngg'esﬁéréol?i‘?{nventi on refers to the Fv single chain

Paositipe 40r aifmeort’s 20 derived fromthe 14F7 anti body t hat

mr,se equence of the variable region of the
Poég'gvfbbhanlt%%&gt ained fromthe hybridoma (deposit ECACC

Pd3Bia0#801) pand t hat conserves the recognition

LIRS Aty of the 14F7 Preferably said Fv fragments
I é i

i ght chain variable regions derived from non
Pasiton30ze® parde or human, different fromthe |ight

hai n,vard able regi on produced by the 25 referred
Po%ﬂ;'épggbrr;ﬁ %Egte allowits production by a bacteria host

Paagioadtli bétyorfG agnents presented on fil anmentous phages

: ubl ecul es. The present invention is al so
Po(r%g'loﬁggd v%eeﬂ he cell lines that express the chineric

Pagition S8Bumhpozéd ant i bodi es and the bacteria clones that
Prgireﬁ')aq)lﬂ‘/:, %a‘ohﬁlowfigtg %Hgédydigrdh\éﬁa%tér{zgmbytégﬂta:lndfﬁg the constant region of

the IgG1 human heavy chain and the constant region of the Ck human light chain.
Another aspect of the present invention refers to the Fv single chain type fragments
derived from the 14F7 antibody that comprise the sequence of the variable region of the
heavy chain obtained from the hybridoma (deposit ECACC 98101901) and that conserves
the recognition specificity of the 14F7

Preferably said Fv fragments include light chain variable regions derived from non
immunized mice or human, different from the light chain variable region produced by the
referred hybridoma that allow its production by a bacteria host as antibody fragments
presented on filamentous phages or soluble molecules.

The present invention is also related with the cell lines that express the chimeric and
humanized antibodies and the bacteria clones that produce the fragments derived from
the 14F7.

Moreover the present invention is related with the pharmaceutical compositions for the
treatment and/or localization and identification of the malignant breast and melanoma
tumors their metastases and recurrences characterized by containing one of the
recombinant monoclonal antibodies or its fragments of the present invention as well as an
exipient appropriate for its application. Said antibody or fragment could be bound to a

radioactive isotope useful in the localization and/or therapy of the malignant tumors.
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30 Moreover the present invention is related with the
phar maceuti cal conpositions for the treatnent and/or
| ocal i zation and identificati’on of the mali ghant
breast and nel anoma tunors their netastases and
recurrences characterized by containing one of the
F| qﬁgo @%Q%m”?ﬁ()é’rﬁlo%”%' rqutgﬁ b\ﬁ% %ﬁe OJse 615 tﬁg %%E‘@r\% ed Pecombmant

i nvention as
analm]mmfor Hieq ih manufa&thlpplal Mmaceunsﬁilo&trrmslmbrmdyefohn the treatment

f 9, oactive isotope
anﬂ@zg%?ﬁ]z}aﬂgrgﬁ c%ﬁg t?%’ﬁal naﬁtlstu géer apy of the
Theredetgiteaintedcrptiors of HowFtlone»teIcytet aed pse shetpreseneimvieation & referred
be elated with the use of the described reconbi nant

{ti bodies for their in manufacturi ng a pharmaceuti cal
1. corr]M)Nd spnthesisf and lam;ﬂheal]omaaiynBGR (P@Iydﬁenase Chain Reaction) of
| ocal,,zati.on ap f malignant tunors.
tné:RAe Ihuidhs 3 thd MY BhHER RBRe® cxecite and use i he
Ther emeand 4RV eantibody i as ebmnrrerddby Smbreintaimg Balkache with the GM3
(N%ﬁ%)?ﬁ%r:}% |og'| g a)ﬁigé Ihtghcg ggn@%?t‘éﬁ'g]fp?c{v%%%ﬁﬁ' I|p ?tﬁms and in
presencd of fFreuRdeadjuvanh ¢ER 097238 iAbp Qarrwiet.oddt Hyblrmbnmmg 3:241-247,

ZOBW%i '?%L/og) B%aogﬁ)g‘)iﬁltos (%:en%% é%?\n%t%ﬁ?al 8 ngucmg the 14F7

mateckbinalantibpop (ratknengGndabnthatl tecpgrisenthe NGcEMBatglioside using

T RO e —

ingictiensof t he hybri doma produci ng the 14F7 nonocl onal

RS A B S50 A0y il am .

vaB&tle rédipns wecejpdnfmrmeﬁwd]rigetheasmfcﬁceage@ts HAccess RT-PCR (Promega,

U%ﬁsﬁtc%%@dg)qg Zt?le % %?Hcel—agtﬁg%ggr?%o?{l r%grgga(t)l%n$ héér%@ﬂ tgg‘rgg%ﬁgy is performed
fropaSi pdplof RNAiinnsesemce gfe?d ometes ofsihegdT Iméyggetlclgjtide designed for
hy%;ﬁé\gﬁgt m: tHA‘CB&ZSA REn AR RIGACHRI3ne cUEré\%pecﬁ%)ﬁ/w%r tgh/ggndc?eotides the

uf act r's recormendatl ons.
extremes iobpathsvariableotegion: VHrammh \EL pocubbteRNAMiInUtes alEliceandflater add
Y%
th% Pﬁ]@ g&rt]:gﬁﬁnﬁft?%ﬂmcqf GHAR R FﬂLﬂQ&H%A(% ? { IV MgS0., 5 u of
AM\éﬁegsgsenﬁnangcr@lqsgoanﬂcﬁaopf @M\ Phb’r@@a@xlnr @ne@robuféqdnr a total

VOYLﬁTl;dé ?P% P[egﬂaé)g?rnggls %?%j m¥l}batla@%’rb@§ ﬁlr%geﬂlﬂﬁ"eSZarﬁmﬁtggat 94°C

ure containin
ardd@ber ulrhiged taié0 cyiterrsf)PCR wmtwgsmtur@s pf °C (30 seconds), 60°C (1

%%Vé r(%ﬁ}u Jtéé}séﬁ{d JJ‘tH’J‘é ﬁn@”ﬁcu@ ForPAs ﬂ%‘@g%‘%‘ éf%‘?‘@se 'n

reatlon for a urreo
2. sanmftandrugtion; qfc:lhwaeml gems and spauencing pf m@mellfmdﬂtiés

Tt‘%tprgé&:ts 8fle! I@ f thH EE@QKtaQe %Q;e Lt R rgsg%tWhtenzymes Eco
A sge il

t'enper at ur es second 5 °m nut e)
R\G8lh¢ 2 for i, eﬁs'bd Eem &Mrbalhl f@F Mknandu Cﬂ@'!ﬁﬁ'a'ﬂl bR respertive expression

1l iy C e ; ;
vl Conl B 2 CHHONT R 15RETDLC 1907 8T regon i
C|CP©R infthe ﬁé\HAﬁoawechtfmt émaaug@tscteeida VW@ h humenraesstant tegiam and as

se@%ﬁggﬁ%r@%e §¥ L}P aht tof th\tﬂﬂnolaﬂﬂe re%{orsf%/ cIJ)nJoorn the vector

cl one e respective expressi
PAG4622, which bears a gene of resistance to mlcophenollc aCId and a constant human

kappa region. The resulting genetic constructions were named 14F7VH-PAH4604 and
14F7VK-PAG4622, respectively.
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vectors (Coloma M) et. al, J Imunol Methods
152:89-104, 1992). The VHregion is 30 cloned in the
PAH4604 vector that has incl®ded a I gGl human const ant
region and as selection marker the gen resistant to
L-histidinol. The VK region is cloned in the vector

Bo?#%ﬁ%&]cﬂ%ﬁcglg}c QS e%agd %gnﬁeoéld% %ﬁ u%e%ﬂ&g thIthod éSar}%ar F et. al,

eno unan
PNAR u&osmnﬁm@sg&etgm uemgtthelcseqmev\eagemdnbw DNA Polymerase

Aégf?]\ég; Iﬂr:: Fﬁ% %ﬁgrdlribﬁlzqh%#: ﬁéﬁ d&%scr@ dsgft%g'rXﬁuYactlﬁer

e se
3. Exﬂmsxsldnm:ﬂthetchdnemahhhbc(ﬁanger Fet. al, PNAS USA

TR R o R, TR, (3] o

PAﬁ@Q@cMeadmicmtlb&tie leypzyhe l?m:nhf'&et DNeNs ars. prExlpltaﬁed;wmﬂn ethanol,

it a0 AL S O 1P PSR it Sl Sl Arprogipately 107

celtd arb4ddrawi+o Wﬁﬂmﬂuémaﬂa@id are colid dtdd bheer&nfngam)nPVhe Icells are later

regtepeiidtn Y § e HE ISR EE Mihhe bR Rlan e fBrdBreRE ray. Atter 10

mlawﬂeahn @e)the Aplfsr arei subinitteyl tdGirpulseebl 200V eangrabfnF tamdseraikept in ice

o B P EPE TR o e BBl 4 el Ve bdee AR, R Erce, OmEM-

F12) sélettive doiidrei media, \aiﬂe(tﬂ)%dptai edlf sarutr(&ZS) Ahd 0 i oI(D. -hystidinol.

Th%]dgiu egwgn%%% lgtreh %ﬁzgg vis {éa&t%ﬂ?ig]}lg tfeaq;d ng t%a%%,l ﬁt‘laqn media.

Thehprodettios afr ehioefit umwnbgloﬁﬁhn/vcsl Hetephlaeesbyl ELmdlfrbnethe clones

Dul bec I t 1
supp AL i BB e PPcadERariidied THBH s Jetd alf Somnqg i goa
anmrrmnﬁnelgGezérmhonmearb@netermmbmase bLigerptdt mW) pHaS. 8, alf night at 4°C.

q ol e : :
LR85 AL DRSS BHACIR U o A, 05
T\AmnsaﬂoeHnbﬁhnnd tiep cultuing sumdmatpmﬂ sapenplesedibitgr atRBS-TWegh-FCS are

oBRF e T o IBLE W g3 JAED AR i pos-
Tveden andgarte then Ag:ubateldeindoat asti @umanﬁmpma@dsammmonjugated with

pe%a}%gc%ﬁg%%@ﬁegﬁgﬁ %tiﬁ? La'ﬂfr‘ tﬁQ llgtéggre Qfaéh/éd fn the same

‘ture super nat ant
matirientaed ingubpBg- Wm@emlmpaoephaé&jdeﬁbraawutlonmlrb&tZemat contains the

suggtéétg% ﬁerﬁb‘i’% tAfige7cf5 i nﬁtegltr?é 8%’0‘?1 ié“’ﬁ%%?@ra?%hé‘z Hﬁ.
en and are then ThHeuba I'n goat anti human
Theaqmamt}h@ﬁ the sbmmp@m\hpmnee@bwmmthqwﬂmn dkawerified by a competitive

Edléﬂw}he E@cG‘RﬁBe aH& LN]ac@Mégégn?Inc u EH@f \R{) tﬁé g:%ly%gﬁrene plates

e sane manner a
(Polysorat Nupt)aseleaated withf % s of aisolotiorpét 44uglmlheft NGoEMIiardNACGM3

in Fr[)é SYRs L%tuﬁctub%te ok Lﬁé‘ﬁ@'gt %‘?mﬁfh‘ejﬁat&?a@ gk S?)ﬁk&ewnh 200

Tion 'S eks
pLodﬂbnSEhecsemalbubormlyolummﬂo@SAz)ne{gmﬂhe I-ﬂ!(DItHLgen p|Hs7 80 dured one hour

atgﬁ @Vﬂ{"f%naet sh Ie%}%,itgflz"%ﬁaﬂi KoL n‘g@?‘fi@nésg@t 1J’>Iae(1:r9\a/1%ded ina
cohB@%tbasi@m Wangj‘dUBQt)Neéh e g@/atl_ed ownt tﬂglﬁﬂl .In prtes@c@od)fuhe @Re diotinilated

iR AR RUPESY RS buR S TN PRoARTDE SRTAeHERshed wih PBS

andl ®ekedctiint B d&¥RIopkd Qf/ltr'bQVétfé%taS/ﬂf RApEHERIHAseS 0byligANE (Jackson), at

(BSA) 1% in Tris-HC buffe H 7.8-8.0 during one
37h%u}h The absorbance is measured at 492 nm.

4. Construction of the humanized Ab 14F7hT by humanization of T epitopes.

Prediction of T epitopes.
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at 37C. After 3 washes with PBS, the sanples diluted

in Tris-HCl-BSA 1% are added in a 30 concentration

range between 2 g/m- - 0. Olgg/rrL in presence of the

the biotinilated nurine 14F7 antibody 1 ng/ni, at 37C

during 2h. After the plates are washed with PBS and

re ct| op Q :

g, Seelsf e Bh e PR 2RE R Lk 2465 e salyzog ity oo AMPHI
Prdgram '{Mergahﬂscbf km.neb J simmaaelrS8: 32216%2lm1985), 4which allows the

ocriRGPY S MBS of f R " Seb 2t i s gl srcture,

wl"ﬂl:h Rasebesspore et witio thet ?ﬁe:eﬂanmbb@mtmyalTn&sefalg‘.olnmrﬁsﬁlﬁrédlct in this

t.h
caf e iRTE e M558 s B T SRPER Pl RS gogions of
the loearvly iahd dighti abiains fof tHeensmw’slft?smarﬁocVomrarimaoayn no acids

Wt h ane an hypat i elix.struct whi ch has been
- Aflalv3i2Br GPRAIERR it Rlira ihHsoRansl ™ Shoce
Thal egmno tahrdssqmmedd:est Ofl the tviarisbl® doainst dsfethé ragmeane &ompared with the
ated, with t

f
sefSarthE PL % labte 4G 3 S sy i saBBERns Rttty g human
|mmunog1@bul|4Ffﬁatrfmsdbda ombstardnnddﬁgiywnh thenaligrsd sotelcule being analyzed.

Fog Bl et U PR T P AR o 0dla farnavPbFa ey 4TUSh the BLAST
prcnmarpa.mﬁthm $ F eths, Ns@quenﬁeﬁesfzsmegmbef ‘rgsgtg%onts] of
| obul t enti e human
rﬁ%f?ﬁég‘lfjg%%a'ﬁnqq "ﬂué‘g’g%ﬁ%"l‘f?glﬁest ho¥ro| ogy with
Themssemrrel ofethemhetibod Bedimi mlaml the eedudtion of thesimomenogenicity by the
rué{H o%rhhur?s%r\ézsageﬁg trgegtpg ?’S%%B‘%V I } ||g{r]1't1uer15jllrc]J‘fe mutations in the
FR‘dusMemfmalAcmdBoda&Egﬁ&n&?i&Qt ﬁwaa arhPlipatic helirsaligtaresexXchuding those
pogilt']?nsr @9 qSeth |RQhe hr %%%glo | ICs|t|1u¥,t rér hfethee %%? n%eregognlt%% site.
Rethod 116s i n achi evin Ae ' rgdlecti on oot h
Accomtingdg eine mettboduyetslaeuerfcés ofi mewaelable regivas Ntbancb\viL of the murine
mﬁmﬂﬁ?ﬂgtﬁl’ﬁ%g cImEQ}e%i%ﬁ]s?wgﬂuHé ﬁog?e&'sg{&f)ﬁornyég 59&@& residues
that diffphibplateien thel murige randt thee heweh ustiqugnechase ldentlfled onIy in the
r@?ﬁdaﬁbﬁ’g@?ﬁsﬂﬁé\%{ é{rgs% i [h%grﬁngt%?tr%'Algﬁggfkda%ﬁ?‘e %&@ﬁeﬁcug Bf proteins
of iremnhiaalogitad lryerqatarlfafﬁasEdJﬁort iNatigaer! ilretbitde pbgeaiths 1984 Jamhdes@ ‘murine”
re %urggﬂﬁg %ﬁh{‘sﬂeé %ﬂ@é ﬁdlé’@fﬂa% it ﬂ{u‘? cfﬁm%égih ‘Sﬂgg‘fo;;gﬁ in the same
positiern pfalthéﬂﬁ_emabéaqmet he nuri ne and t he human sequence
T BT RO E b TR SO0l ose
prezeot én‘ ftm Vefni¢rmneobo Hiecahes pawicipsting i theh inktactioonof the VH-VL

t T
th@ ues bm&lslf:é bﬁjﬁaﬁﬁﬁggﬁggsﬂ?ﬁ?ﬂ%ﬁt th&&]?(geedlméngigﬁal dstructure of
th@yanarbd%@omavatof dhecanitipody angd thuseafteshthe joding |t®theoantlghe Additional

.anMﬁlﬁiBn%%SHﬁﬂs anlu%ﬁ BPt %es%hgﬂﬁﬁ)ng rfﬁ&%ged'(ﬂ tBQGr’er{: ﬁﬁosérgcture can

sitions resp onsi Bt e canoni ¢ structure,
bembtesm by motenelalvmpdelm of theevasiablelregionss parti ci pating

Slrlnc,fé ih I?ﬁe 5@%{?@8{ fhgr}n@(gtl r%, eI%/lfL th suh@tag%rﬁg;e ger?c%nofrmghrf%ere&dues

nmut at ed ause It co ct t I "TENSi ona
in Hter aophipatiohelix or the fact that a certain murine residue does not appear in the

same position in the most homologous human sequence but is frequent in other human
immunoglobulins can be considered it is possible to obtain a version that contains a

maximum of mutations, that is, where all the murine residues that differ from the human
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the variabl e domain of the antibody and thus affect

the binding to the antigen. ditional information

about the influence of the stbstitutions proposed on
the tertiary structure can 30 be obtained by

nol ecul ar nodeling of the variable regions. Since in

seqtb8 Al Ubtey il el Y BhbE e B SR FF St Rmpipations o
mutationbe fact that a certain nurine residue does not

appear.in the s Qsition in.th honol pgqus .
A Rt oA e L SBhlo 8 o i SRR e, JRERORT T Bpitopes anc
ideintifiyingogitidibuthens segmenes ten sesidweaddifferans froms sthél leurban ones, the

Cai : h , . ‘

sulfiiiRs Aie et BV e SEfEnE] Bontue o Bkl Plagecesisiay

- Cibriihg@ antirexprdsséorhoithe rﬁm\ammdéumTaamiumyan ¢iie NSO cells.
ed wi

ot her ver,si ons, can _be obt ai h.diff nt .
orgh 6% éF ! NSRS SonErnaRe, &1 b i) ohd YErlboigns ot e 14F70T
antihudy rege 9birexaclsy the rhétbod 4escribbe bpfiss, they are epnddipethe respective
and . identifving wthi,n these seanments the si dues . .
ex§iBFyieh SEEor SBAY drt e BE e B e cesficet! it FifBric antiody
corgteictir] eoliityininige theo follewinigo garetice cdrsitrqctems 0 1 487 B -€AG4622 and
t ' -+C onin nd ression_qf .th mani zed
14 HRAERERB 4 T FEPRECRES EiieSS Usfiis % O utaTTRIE 7€ exacty
underthé sacki conditicny descpibed fanghd ohitmeec Whtitaoadg. The clegepmducing the
of the 14F7hT nt i,bod [ ai ned by the nethod
nuRakzef ARiPof frs 8% BRETEIB TR " h the 1 espoct L ve
Thexppadtyi arspeeitit ogcogsitiom loé tHeyartiged dycthe hemabizeéd antibddyeis verified
case of..th i meri nLi ruct,ion .
oy et LA i e G baREaE WAREN GHE}loides. The procedure s
idebhtiéal hol Wié-dra@es 2ribealrfdr thé 4Rinkeri¢idnBvd#604. The
i ons the S,. 1
5. SARHERbh MioaRlncdi REaRERRS ibfaried ol hEhtctisHifages from the
14Ehihgbridemant i body. The cl ones produci ng the humani zed

. L . _ .
T i R8rter B0 B o 08 VR FR Bl BT r] MRERREE Ll sfprementary
DNanisisyotihpsized aed thiei sedueridgs lpprresmonippetto theveariableSegions atthe heavy
arit 6 R o R e SoR AN L3RG 80 oS HbREFAERel Besigned o
hylridizeowily aswidEmpettrurs tof onrioe variablp gegiorfs. aldwevarigble regions of each
i ' Cfil t = .
o255 Sl LOTRES QS RUTAR L bl b v nked o o
phagérmide afHGHlen derfar (dpbighetb e, the Ipeeseotatibe vk singleychal) amiipidies on
. h ) q _ .
nd SoTA B SERA R IRSF SOUEGEY AOLESORIAORE, Lifme. he
prcgbpt;rqjttlaﬂ yinainpqu'aaq'tigd_a(@pwgieﬂmdgrm@u_géd by 9Iectropor§tion in bacterias
of Yd FBAUE! g LSS figs 'trgﬂﬁgirﬁé?j bQé@eriésdb%rﬁtthé ) ?ebn}MIﬂFary of heavy
spectrum of nurine variabl e regions. e vari able
chaipgiaoalgle gégieas bf linitgel diféredy (edlatotherhaienvédsfrpmrthé i1¢H7 hybridoma).
. ey ) ™ '
TOEIOR GitohobpRERLAREI  FTERGTRAL I Bl colectrs
of parébientegians rof ¢fe light ghasn (iraviausiy putifiedi and digess! witle the appropriate
en Y9t ) QRS Unaplasse s RGNS ool To1 s
byraiqmppgrratigm,etpmgpnfcfrme@ffqndt_ fypes gﬁiy@egerm)ent libraries. One of them is a
mir%l-lfﬁpér{/ SPRhdd &Oer’srﬁ/ Qc?r%ttr%Hea%ith the variable regions of the light chain, also

obtained from the cells of the 14F7 hybridoma. Libraries of chain exchange are also

obtained in which the variable regions of the heavy chains from the hybridoma are



10

15

20

25

30

35

of the TGL E. coli strain. The transformed bacterias
constitute a sem-Ilibrary of Peavy chai n variabl e
regions of limted diversi ty1 all to themderived from
the 14F7 hybridoma). The DNA corresponding to this
sem -library is purified and separately linked to
0 t ,
cof Brg I o flectifie el E RS Fuigh{ e ltia i b morine
ané hpyam dymphecpies] y t hey genet| c constructions are
C [ L S A
6. JPRRBH -5y, chanfEbREad B ng® eleies” brBing tyntiboay tragments
agamteﬂegidedilGM&r aries. One of themis a mni-library
[ r ructed w L h r .
Co(rPoeng']"l’50(51[115‘g o& ﬁthr S’ gﬂeh%kc a?kand%ﬁ] go pr r?e%g%r g?n'%ttﬁgm using the
augitbt phade WM& Pi(ZI?F?I'Heytbcogi”ﬂm oﬂ_N{gi)@DllleGMfoocﬁm phages bearing the

anﬁ%e(o;c}}g’%ﬁweﬂﬁ s &n zg’c;3 d?{ I%)geagrsoﬂd Vé’ﬁ%sen { ht?ng\éﬁ%)ll ak} test (ELISA).
Thasntbe neldnesi 1procnh|cmgr Ehe toictiew |fcag=sneltﬁs 3¢ | latdlieed. e@hag&s bearing

h d.f
anflod (R e AEARa Rl & AV EEp Miac. e B tgrme sgon tirary
are:bmdeeeqatoaﬂwmn Agreyperatpodychfin eﬁg@mmaﬁ anmgniyrfsigments and explore the

Tty S i s o eBRriRufs o BAEn o DB i B 94 e angen

N-gligolill (BMarbophdg@ aMb8d KOifaceT liee pleageg rbeiariog thuac amdibghly ¢rabiments with
f riHag n.

blng\% cészéag %rreg C?t?%%g a%gln hgo etsr' % @gléagg ¥ 8 %ﬁ%ﬁ %vgsﬁlngs The

bouad?tphe@a 8re) elutefhbys a pd maogesanprardumumghetdh@ obtam a new phage

C I ng. ..
m&tH{b @Ogga#/?% a%%'t%?ﬂ‘qqs Fn%ﬁ-ﬁ Lg&t%o}e elec{lﬁggzclef He gntlgen. After
vatiownsdlestiop ctyblas ttee recoghition ©b thesardidoty tfnabmantys dréseted on phages

from %glgﬁgg % an%%’él{j ST@L}}%Eh:eggfiﬁr er%{l] Jn%g rgguswlhj r%ﬂ?rlhaé fragments
dllutlebnrameergtlalThzarsphraagéenhﬁﬁd ure obtained is place in

Th‘éo aggést%ﬂfaggré tc!? etH@'HrL gg@s f%%%%zh%%ﬂohu%?? gggsclén%saincludes the
anfaiyalgmérhmes smeciflsity by rﬁiﬂ% agaipatcé tpyndrcé reletedli gangliesidkst tiwe study of

T b :
nd S5hot SRS TR G, MRS BBRIGT R - BHHLy o bo
preghicad nag ﬁdwlpha@eth@ nantioede tragxneryer gelsidas tlm agontexgy of their
pré@h%?ubﬁhné egaﬂg\waeS&Jrﬁ&éﬂg%@ Gé(rfclirﬁ fhdi ll'\ﬁarigpfe'rggigns

vari us sel ect1on c es the recognition”of the
Exgamnlessdy fragments present ed on phages from col onies

In #tﬁen@p%ﬁégeeq?my&%:a#ttgg %.qﬁétkh?ﬁakmg%]gpﬁ%d?@w %% as well as the

reagests anghmaterialg weTh eblalngd dronmeednmeiciah sodrce heleamoﬁhbwye specified.

ExahAETOBRAGREdaPY chitfed ARABCIORG! MARSoae 20

yS|s e speci |C|ty agal n
Th@fsylnéﬂ&atSe@If thengNAesarge the amallf@atmy byfPCRef thenyhl and VK murine

vaflﬁﬁggﬂ%gbhgnwgy ﬁe{)ﬂ&ﬂ@@'@ﬁl‘pq & My/S¢" Folgfr@%s%\’@h%é QRiY specific

Its capacit roduced as so uncti‘onal
oligenuicleetijes w&lg fﬁ§ﬁt0§0@§ﬁf§i Eeo RMeVhsolfoeXH, end EigeiRV-Sal | for VK. The

swﬁ #a@%e£|bg¢g:|ésw9%%umﬁ%t he conpl ete sequencing of

vari e regions. Exanples: 25 In the follow ng
_Eiébicrpl es all the restriction enzymes or nodification

o|,§ ﬁ@cl&ﬁgé‘ﬁl h B ih s si ﬁeﬁ%@ﬂt’i &yand materials were

tal ne fro conmer c sour e unl ess ot herw se
5" sgascgdtategacc atg gaa agg cac tgg atc ttt cte ttc ctg 3’

Olygonucleotide 2 (hybrid in JH1):
5’ ggg gctagce tga gga gac ggt gac cgt ggt 3’
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Exanpl e 1. Obtaining the 14F7 Chineric Monocl onal

Anti body. The synthesis of the DNAc and the

anplification by PCR of the and VK nurine variable

regions was perfornmed with the Vent Pol ynerase enzyne

using specific 30 oligonucleotides with restriction
FoSi\h@S Eco RV-Nhe | for VH and Eco RV-Sa/ | for VK

* switch oligonucl eotides were the foll ow ng: For

OlxgdinuGebtitent (Hyeod indtke sighbld@ptide): n t he si gnal peptide):

> S e RTBLAuRIAR LR 58 SPE BB 37 '
Olggrinagieotidya? (fyarigacvVIiglf): gac cgt hggt_ 3 I12 F?_r d:e/;Q :
,d | eot 1 (hyb t si gnal pepti . 5
S g%%cgé}géjagcttgao@égg agt E}c%qg%gg)dt?f? c?c (? a) capcgt cag
Theagtrdduceecof tbe tPGRyaofcY i aBd VKOWggodigedted tvitd ée2 restrichom dnzymes Eco
9 5 .\R, t tt { .
Ruha) i o, SHER RIS eHBRE b ARt GrP Hp b ression

vedioge PIEA604 bhd PAIG4622] for YHI and \& zespestivieto Thédé Wotors are used for

for VH. and .Eco RV-Sa/ |.for VK,. and,cloned in their .

tng Shpgesipl & JTEuSEloBRins, ok Famifeiishl GruS AT Helsacasl by Sherie

MdrosonVi Gl Gédiforaimp €XSA)v Ehy vedtbe PAHME04 dias tas duoaadgBarconstant
| obul i ns,,i manmal i.an

et PES AR P A PR A frd SABETaegdr (EonS v et a4
Im@aihof Methiods 132/80-10h & 9921 tQriceRABNGD Anka¥K trégiomsiohithe 14F7 have
b e O TRl A ety % e fits) Tt VPP Ay6B4 ana 14F7vK:
PAGﬁﬁmdreMmedds 152:89-104, 1992). Oﬁc_e t he VH an_d VK
T B tph ot YerB G N ER B Hiden By bR, e G Tsanger F
et BAGNR 2equencingrwitidchalbtefmelating inhibitp esn (RNAS DISANESY 9yl 16 3-5470)
. . : . .
s B RN, Eb <R BT R (A 380 bodoraing o the
protatnl et oited HYNAS niBifac®ier. The 346 3nd A/K0jequescasghaveea fiigh relation
_ P o Kit o hah. )
it T AP VOSBRSS R BRI, rgtFER 3R S Y dERGkfHg to the abar
clasaificitiot (ifabrt ETHRequeheasdof\Virossnpu eh desuriningicad imtergist, Fifth Edition,
el atii i B and V sub : tively,
NS W el pb B and v subaroupe, respectvely
NS eglisi Wereagledroppragdhwith, 10Seg 0 dEEVIRPARIAE0d i ansl O ug of 14F7VK-

Pﬁ%??ltn%gh% lmﬁaﬁﬁgﬁ%y%{ﬁb RISEH%: Q% \\;\/\g&ggblle%rbﬂ!ated with ethanol,
mig¢dand dipsaterceid 5@iHLof RBS dpofoximaelyHOPoesandwa ndtil 58mp gonfluence
AT, EAGISEA DA PAAR AL 0, SPAA M i v v
in theselettrapdration3aGyp Afterf 1(PBBIUtep i iox itheatellsywere Bubeiities! to a pulse of
208"\PYRY B6Y% ilzlan%qmub%%f ihLi'&anfé? 10 minutes. The cells were cultured in 96 wells
plates in Dulbecco Modified (DMEM-F12) selected media with 10% FCS and 10 mM of L-
hystidinol. The transfected clones are visualized 10 days after adding the selection media.
The production of chimeric immunoglobulin is determined by ELISA using the clones
supernatants. For this the polyestirene plates (High binding, Costar) are coated with goat
anti human IgG serum (Sigma) in carbonate bicarbonate buffer 100 mM, pH 9.8, all night
at 4°C. The plates are then washed with PBS-Tween (Phosphate buffer saline solution,
0.5% Tween-20, pH 7.5), and the culture supematant samples diluted in PBS-Tween-FCS
are added and incubated during one hour at 37°C. The plates are washed again in PBS-

Tween and are then incubated in goat anti human kappa chain serum conjugated with
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25 were coll ected by centrifugatlon and resuspended in
0.5 nL of PBS together with ig in the

el ectroporation tray. After mnutes in ice the
cells were subnmitted to a pulse of 200 V and 960 F
and i ncubated in |ce for 10 mnutes. The cells were

oA o Sl 8 DRSS e e

mahy\st aod madubated ewithr amﬁfaé@-pb@tspdnb@nbm‘fearselumlslpal 42etﬁatLQJnta|ns the

oo Sl BR3P S AR G50 hen i ity

ELI SA using the cl ones supernatants. For this the
ol
e BPHE T, HSE) Y Sg T4 BofhAPaoff) e NS acoms
ankibodiebonat e buffer 100 m\/l pH 9.8, all night at 4C
B AL S5 Pl SRl BB 8580k e L1
Figune 2chbivaithee spepéicitadfathe chmrqnicangdldompacédl with the murine 14F7 in the

re{)?ﬁltlgx\ﬁo?gafggétﬁ%%e pc{laetfgggo dsgfap\r,:,asthnc %gg%l oW g“ n%l\@ﬁe%lﬁcolﬂated

gaagis@eeBothekbs shoubattsidilar cogeeattradion & 5bdfamh|bqtmp@‘ thdagaognition of
theo% Iét Snt‘n%é' 97%5}%% t{nn?teﬁ h1 6492 IAg%( Wr?ls %nglﬁnsogee?cﬁw\}yh\gas observed

Wf@ﬂmﬁoatlﬂgnﬂ\erplamel witrc uthmmedcemylahd avarlahr af ahelBdpHat @ither of the
anﬁ&{cfleesr Tﬁggﬂ}rmg%ﬁol\/l é{/vash%%s ag% Q\?‘ahntllx% substrate:

eni' | endi ant ne AT Nt es € absorption is
Exapmpdel Be@bmmmgﬂlffmenﬁvéismqsl of tRe hikpwaizediangibotlyt he

S8 8 R AU BN sgueresco s

obwlnmg)tblwn@sfkmpmmwehaman isequénce af trenpyi7i antibedyHor 8& VH and VK

re%%%gg?ge? \%ﬂ{? \ﬁﬁ t %‘Lﬁt}?u%rgu )ﬁlnf ijr'lu:%&? u%ﬁw{:%g]ﬁ'le C[I@{atl r%‘ﬁgrgsf or potehtial

T exjlopes weré detephiaeeds LBt yeo mpfatitos oyedmtatoe@nmrtt thet tnarine VH and

lj . sh .
ViCHBa el 86 NP seludtRB8 ets, i) Ryie Y Be metnod o
humaoizgtion dloh epitopesh&eamter delowbipe thaximumipoesiblecnitatiorst thdt can be
peﬂféﬁw?edf“b- Whil e no i mmunoreactivity was observed when
coating the plates with the N-acetyl ated variant of
In theecmf ther Vdiregien maftatione in thetrosididnes. 9. THe 12118, 118, 25 38, 40, 42
[ a €3
al h n ﬁfafc?(gr\kﬁﬁe thd Sh\ﬁ%% theEE RPME K N K, R, D and | were

ent versi ons unani z
suaﬁttmtb@dgr V18, Yh¥. YVaRr WIR, a%dG\mds‘éq@en@céuelMerese mutations were

{
pethﬁe Y6 o]{vl\égﬁpﬁwggngw ﬁ)%gl:’t@ RERnA l@teﬁ %E@Q&:%cﬂdéﬁﬂesearch

n seq ence of
1724085940 199): ueiny/ithea pligomKcleptidsisohand B, gndAhariiam) 4. in the first

pciEdizhj Qﬁ@ ésYJIté er@a\%rﬁggé’@ FC&d ﬁ&%%gfna%ﬁ)} H:\er(ﬁ%i?gﬂéleohdes 2

or poten I al epl wer e eternlned
angh4t dbe seauencesiefdhe olyggmupéfrqtldemsmre ﬁéowbahw VK

mf&%‘é‘@%ﬁ% fﬁrttﬂe %U@Tbn%qgegf&rgjo’{%u tr%qe%(/?‘gn A

e this netho mani zat
Olmnuglp@tsﬂe e 5 @tf:@ag ot lotancadiet gexdatgas ptosala bhe cct ggg 3'

m{;}ﬁnﬁ&llee{b%é hé” té%% tgafﬁéeé g&&’ﬁi gab g %&bﬁi gase of the

regl on nut i"ons 9, 11, 12, 18,
Olmnuglaoticw? Jﬁbccc@g tﬁrfﬁj: R tigeags qcmawetgc@@ aagietg @aq He

OBnRedfded® @ gdY gdtatctacthigGaaMggttacyg He @i bicltc &S &'

Once the previous mutations are sequenced and verified, mutations in the 18, 19 and 20
positions were introduced in the DNAs that carried them, substituting the amino acids M,

K, MforV, R, V, respectively.
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substituted for V, A V, V, V\ R V\ R A GandV,
respectively. These nutationf were 25 perforned by
over |l appi ng the PCR productst{Kamman Met. al, Nucleic
Aci ds Research 17:5404-5410, 1989), using the

ol i gonucl eotides 1 and 2, and the 3 and 4, in the

. : . ' .
el Bl R PR ARIARLE I 9817 oPYSbh 2EBRE 4 Bpgorpec for s
muTditens etheenedsppuing thibe FICRyoprudl o ivasi perfarsed asrdessiitmarbefore.

O 8ot A SRS T, 185nd OF ok RERA Sy %5, 1o, 2
O T es | oo IB00 dehg A 0leh e gt 299s°
OB o o artias 398 o8 68080 BB 8B 8T 901 25,

D T SR Rt cpa Rl cac
OndonaORAHaCE! ' agtiqetate 895 BBk o 855 B Ot BP0
Likawesesmge eﬂrecmdvigm_d mugatiohs enh_, sequead:eidoami_ venifiedh endt8tionsR, A, G were
B S T T
anfraradifs R R\D, regmamtiotly.vel y. 14 Bel ow are shown the

Bl S oA hE  PudorPpfestd a3, BoB0d dho IPEBELRET for these

mutatodsCTie oveslapang of the (PCGRs pheduats vasl ppédrated. as described before.

a ti for.th t 8, 19 d.20 of th
OO IRPREE R 65 pliohr st A 28 PEped o2 oy ago
Olyogutleatideg  &bgac3yg Ha Gby gamyca edtggdead@ ggiitg ggg ggt agc
, t t 3 A | eotide 3: 5
OGRS E 8o fiadidbe B4 ofpeotert BN Wonuct eot i de
OlyhonGtlegigly Jabatag aramty gtwaguage algdetctas ct@ygtgadc ttt ctc
OB Bk LGl eS8, SOSRRLEH QLT HLSL bR o &
Firiafly rafteu vetfying bmeecwgbé itMspri_GBrnuwioéa,dé 4putatiort e p@NHEN 48 was
intr{giaﬁgaociﬂrtﬁé BRIAUB ?}IDQS@QFFF él}bg{itluﬁl%h{hg%mie]fg a8 R \lg.‘cééjlg'w Iére shown
, D, respectively.” Bel ow are shown the
theoblyganugtebtidas tlesd 2, andl 33ndahdis8d amthistmutidisor Theedvefrlapping of the
' : ' f the PCRs duct
PR ORTmellE AUBRARIY of he PORS products
Olfgenuclpetidestfartthe nsita®n 480f #hedhet¥y shainhe heavy chai n:

ti oY t ta aga cag gca cct ggc
O"@é’égggw&eg %%%%f%gfgﬁaé?%%{tlﬁe 2: 5 ggg gctagc
Olygyauggetidsed ggioggretngedea gga o ggt@aggotagll Eot i de 3. 5'
ol ué‘lg&icfetig §4%%t§199!%$9£c€€a9¢c%%§; faa cca gtg 3
ygonucl eot 1 de %: ggg gatatc cacc atg gaa agg cac
Olygpguelpetider4: Ttaggtgatate reccty BRaaby yaafagetc tegte 1ty clgg3by
A”Z‘ggﬁﬁﬁ‘%dﬁp?o lﬂ% o rll:T@rr]g t@% esgﬁ)mgbgHa% %%SQ%E%%%JH Obtained was
deremivatedutdFigTYiHe amino acid | for V. Bel ow are shown
I I j n)
I i, SR8 F ARG (AaN 08R, reiiforent Ao Scfihebued G VHH14r7 anc
thepmestsimilashwsdnanedbatoverp et perfasmed because these substitutions involved

amino acids of the Vernier zone or are key positions in the antigen recognition.

For the light chain mutations in positions 39, 40, 41, 42 and 58 were performed,
substituting R, T, H, E, |, for K, P, G, Q, and V respectively. The mutations were
introduced in the same way as in the heavy chain. Below the olygonucleotide sequences
used are described.

Olygonucleotides for the mutations 39, 40, 41, and 42 of the light chain.
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A ygonucl eotides for the nutation 48 of the heavy

chain: dygonucleotide 1: 5 _ctg gaa tgg gtt gga tac

att 3' dygonucl eotide 2: 515 ggg gctagc tga gga gac

ggt gac cgt ggt 3 25 Aygonucleotide 3: 5 aat gta

tcc aac cca ttc cag 3" Aygonucleotide 4: 5 ggg

a t cac t ctc ftc ctg 3

oW B R T, Bt 38 off B oftRal gt ediahce. “he
Olygenetledtidedhs bt agt glopaoti agtritecagedsce aghettpgicwat Ed

14F7RTVH  J.n .t he .case qof the heavy. chaipn there are
ongiRreie 4ot 85 8 fadled FROWAEHS fna 20 che
Olygosticlsotidel ar 5 gng yataie chdaatgwi@e titoe (faged cetroad (bttan) st gga ctt
3 these substitutions involved am no acids of the

Verni er zone or are key positions in the antigen
Aftee vedfyingl by.selgoendenehd ipgdtioush aiutationt ad i romatiorn in  position 58 was

mtr@ﬁﬁ(lﬁtc{ I{C%EIPS? égl’Aﬁ’ %ﬁu"irﬁlq]_'fheézs %’rs]ﬁltpgr?g %ﬁ?ra%?iﬁ o (le%ﬁ H’gg’d Q?bw are shown

the dggeucieotdas. 1 dhe 2mabdBiands4, weee in thid mathtioedT heno_\tdnlapping of the

e as in.the heay hai.n. Bel ow t he

PO Totins B3t PROTEq HS e TEIBUEY are descri bed.
Olygongdeatides dbri rdetatiéross oftee fightasheions 39, 40, 41, and 42

of the light_.chain. 1 Ad.ygonucl eotide 1: 5 tat caa
Olycqgguglg%tldgca %gﬁ%cétagé’gtgi? C%Cctég?\%%%' d ygonucl eot i de 2:
Olhtgonageotiglectyaf agt gtaggt tthicgt thgagd tcc aggttg tegecg8c cc 3

a nucl eptide, 3;: 5 cct t a ctg acc tgg ttt ttg
Oydof AP T 55 o g st F 28R 55 % ot ot Ot at g
Olgopatipotidet4 bt gdd gatetr cact atgagd(at ettt fo(@dga adt tag @a)t@c] ctt §ga ctt 3°

' After verifvi sequence .t he previous nutations
Onite i hffatif ek peRthnibls PERL TR0 bR B0 S e e
Thbeeaulting dgehetic carisgtictiontwasgddromimatedd4BNTYKL f or V.

BP0 RYE AOR o D5 ALXIRDLE 811 65 et fnBegaodyd eninos
forP(iRs ther cehstrustionas1 4&hil Y HaRAH460dasdt b e \iePa6G4622,Orespectively.

N w@%}‘ee%técggﬁor{agg, \mtjr# 3b! @oﬁ%a&( v%gtgr ltﬁegr},larr‘?etﬁa{r%; humanized
ygonucleotide 1: aft 't ggg gtc ccc tcc adgg

vaiiibje cegivisebih7td VR-PAH4G0dcangt t4falh TVKaPAG#622, preairustyclinealized by
. ; G ! i - . cGt

ciBfor bt B8 1 e bioorpYBABH B B8k 4 fetefionts ind BB ddhat express

thecd4E7Hak pugapiaed antibedy wasajlerticat to dfagy opatdestrtegd &irtthe chimeric

an yctt 3" 15 Once the nutation was performed it was
verrfied by sequence. The resulting genetic

Exemple i diffest ofcthedtdfnAhaer dhe 4pmer\gowth cdegreanedinvthe in vivo

""Q%ﬂkfﬁg'a&mi ons were cloned in the vectors PAX4622
nd P 4,

form ng the constructions . o
The ARglamvre BABBOWr gl linel Fiten\ViitiPABIBR el ascangieganesisyinductor was

usOPE ﬁ%hgﬁomrﬁoqr@g}g%ﬂggiat ed with 10 pg of each

vector that carri umani zed
With the subcutaneous implantation of the tumor line (B16) with matrix gel in the middle

ventral line of C57/BL6 male mice, the induction of the tumoral angiogenesis processes
was measured. For this the melanoma B16 cell were mixed with 0.5 mL of matrix gel and
64 units/mL of heparin, alone, in the control group, or in combination with other antibodies,
to be administered by subcutaneous injection in the abdominal region of the animals.
Fifteen days after inoculation the animals were sacrificed and gel pearls were extracted
along with the residues of dermis and epidermis and the size of the tumor is examined
macroscopically. Figure 3 shows how the size of the tumor mass of the tumors of the mice

treated with 14F7 decreased drastically.
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20 vari abl e regi ons 14F7hTVH PAH4604 and
14F7hTVK- PAGA622, previously %i neal i zed by digestion
with Pvu |I. The el ectropor at +%n process and detection
of the clones that express the 14F7hT humani zed
anti body was identical to the one described for the
. : , ¢ p
Togotlﬂét{ﬁﬁ{éllsft? bhr?oalﬁgdg\}/?%%\f a Eﬁ%gg&‘&ﬁmﬁﬁ%rﬁﬁﬁs g \Pekgﬁn%ﬁgf th@BeIs stained
withrhgtayexidisiessinoatel withénmehesiaining Bt aoreoti REECAM| Male (endothelial
' M ri 0 Ves
maﬁ%&éﬁ*aliﬂr%gdgfatnfd B agc%c\;@%sga@%ﬁ? g&ﬂﬁ%cﬁ blwq%tsg%s served in the
t|sslmu|am&eofube iarrml!aémtreﬂted) witof1 4Fﬁewhemmmparada tq BeaUmar sdrtions of
[ X in the mddle ventral line of C57/BL6 male
unﬂ?étgd aPRE als i'nduction of the tunoral angi ogenesis
Expmnle§sGenstBﬂ)cttmsofrmﬂﬁtmdgdrangﬂnttlilura;rleshen fitdnsemdous pbéges from
I mxed with 0.5 nL of matrix gel and 64
145%"&"%&'%81‘ heparin, alone, in the control group, or
Thennexsabgmd%hlbwamutdﬁated hith TaiRuUrebisdiaden Retgeri€Boehringer Mannheim,
] r Y .4 U t
SR BAF PoroiTor thab G s Lo arfl e obilemepiary ONA was
symmesizéchwnbrPrbl‘feTﬁefthnrai Strart KRTSBCRI feaged kin(Btgddggneat)SA). The
t 0 . [ f ] -
a8 ST 58 pC Rk CoaiBE pE RRHER u RS A€ amiic
byrﬁﬁcmkacsoqjlp@adm%rasd:crgm ea@tiwhtw@eﬁoNNMrhgemdzt@nef 5@ keconds at 94°
° f ' :
B Y FREE, O L g8 it s o o it o
degemnfaedejlygoaudesttdepammelwgd MSngmdlfglsh)ebruqugewmmarvédIe variaty of
I ' osin and with
m.8£ Vé'%%le?'% ﬁ%“%wv'ﬁ %ﬁ‘né{prt] mﬁ%@&?ﬁb@ tgégndot hel i al
OIygnﬂueb;otldeIél geade tel amplibn¥HBand \dectheadlegénerated pusitioes appear in
S i . .
e 8 MERREED BB EDIRP? i BT Mton s
ar¢ undgrlinsslct i ons of 5 untreated animals. Exanple 5:
5 ?p'n hegptl on of antibody fragment libraries on
I ntous phages from 14F7 hybridonma. The messenger
5".RItA tatdst das @lahagaicag (gh)agdtBtircag Icial) sad(ag) cre dgfehigga 3’

( A
5 T ot el BeLas) Son) R I%Piakémgz&ls%%}é?@g 97
5 sytmtaiéstu cge@ghmaagagrga(@m Fag st(gtBtaciitas) Bay RCBY(@gagen 3’
3 KHtse St rat agene, USA). The variable regions of the
heavy and |ight chains derived fromthe hybridoma were

5'.aigglact jaghiactisga Q6c elgEdagaaicop 80y gee agtaacieal @gtmﬁu on

it
58S gPaq 2t e ERRRL AR TS 97 oBERARER, B3 odtipe 1
5'.n@esichlagt 2% P62 AAE Diare9dEac£oR dga gAC (ahleh aai@ehicaliot gga (ge)ce. .3

5 ql y; pnucl eotides were used (designed for hybridizing

a wde variaty of 15 mce variable regions),
5 mtiaatp eacica BegACE HY tatea)italal)d(Rcinpat g5 @ 3
al Vh: The
gégﬁtglr%%%t_ ?? F%n tga @@BIdJ da) %/r'éggggct Sbl n the
5 s@éﬁjétﬁ@ég_éﬁgjgﬁ@)@laygf@ﬁmxém¢mt cteite. dequences of the

r\?sﬂlc‘;t'l(:t ion sites
5'...aag gaa aaa agc ggc cqc ttt (tc)a(tg) (tc)tc cag ctt ggt... 3

5’...aag gaa aaa agc gqc cgc ttt (tg)a(tg) ctc caa ctt gt(gt)... 3’
The variable regions of the amplified heavy chains were purified and sequentially digested

with the restriction enzymes Sfi | and Apall. The digestion products were purified and
linked with the DNA of the phagomidium vector pHG-1m (Heber Biotec S.A., Cuba)
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are underlined. 5 VH Apa LI 20 5 ... ttc tat tct cac
act aca cag (gc)ag gt(gt) cag ct(gt) ac(ag) cag tc(at)
gga 3" 5'... ttc tat tct cat’ aat aca cag gc(ag)
gt(ct) ca(ag) ctg cag cag ct(ct) ggg gc 3' 5 ... ttc
tat tct cac agt aca cag ga(ag) gtg aag ct(gt)

(Fiéglfé) @gg\‘f’% %grersfﬁflr%ggéﬁeql)c c%g@tr@ctlong bXHEQ!‘F éé 015ihe TGg%f %CCCO/I strain

weagy ttraosforrged bQEeIeECtroporagan acﬁweagnouamf tzamafoaaed (beateaaa;onformed a
se%ﬁﬁbrgg/aofggga Aha tva(}%?)let %@io%gtdetrﬁgd ?fron"ls he 14197 th?r‘i:d ma with a
agt act cca qqc ctg aqc qgc cga gga gac fgt)gt g QCO)
mddesdte gizegr2.3 gcoé anemiBirs. Fhe/lpBenid DNA ofjthe sent- ibangweg purified
cg.aca tta c ) (a
ang W Gald ol LERNelMEL Dot 260 30 TS T ONA was linked
sepdrgtly avith tfdurodollections 8f Ilgrﬁazhéin variagleaegibos oaaviofhsbyajlgested with the

saia\r%t( Cl%@%%aBét%rlaé L ‘? scirgagnc a/ghe} grta&f?r‘r?e{dci/g? 3gﬁs\éLnew genetic
co(1$tm)ct|cns:agd dour igdépendest I|br5hes waeg) ojameda®regaef thgm wgs a mini-

Ilbra@@I iyl Ilg'?tsé (ﬁ%er&g/nﬁ?n%alm‘r:\tt gt\gagla(h?ﬁ %nsT&)?h Kot ?athl gvy and light

eavy HSere pur'
chaingl d&emcbfrbmathbylmgwbhédna 36thva Blzetdﬁe1 6 exstoﬁnmdlwdmrals The other

thr%ﬂﬂén:gs anj1 C?xcﬁ1 n?%?A%)a}Wl?shTﬁ Rgﬂﬁgrla e%nHRE%%g&gl%c s of variable
regiend ofrllgpt-lﬁbalnsnt(taie@@preBlotJSlchroSl rice (Bappa |sbﬁypelﬁncghmreans (kappa
an%%la‘TP\géat f%é{*&g?)ra%% %lr S %‘?% H \(If\é)(r:xg t ﬁﬁg l(l) (?Pr: é‘%?f& §r1oa§nembers
regleetitalopor ati on. The group of transformed bacterl a

Ex% 1€ 6! To1dtion> tg{‘%loua? %E&J&icié%gﬁﬂ% )9 H%&%n{%ggﬁngtethe N-glycolil

rons “derived Trom
GM&derate size of 2.3 x 104 rrenbers The plasm d DNA of

oo S5 8ot Nkl i 32200385 B B0 Kach
wdre rﬂ(@wcegemmmwtgtulaiiqmplfatmweltaalab@zrdihgﬁg podcelducgst desesbed before
(M4fs! 3bbee Eeag'Prﬂﬁolpé%¥'2?g§8¥@7g?§éﬂdIt%?&lﬁ&ins%gﬁu(?ted in an

enzynes acterias o stral’n were tr
ELWB A lentriobyyiny hehlprisierndates (Cestars USAG coatag withdN-olyoelil GM3 and N-acetyl

GN'A@ QF @&@ﬂgn&hé ibB{Jﬁ’c{ @;ﬁas% Wik QbleRidaskin Q‘Sntpf\/lﬁhrﬁ(aﬂo‘%%aﬁantibody

rary o di ver3|t contai ni n
covugatari badthr pefiowidaseh Amhershamh §Wﬁéaw)y Ira additiory b tmocftaﬁ@ntmzatlon of

ln(ﬁ\gguélfﬁgalngg %@St %ﬁggmh g@eﬂa% thng lp‘ﬂ @% \ﬁltf?f:zgﬂahcg%gfe binding to

| e ot ree we aln e _
the il*buhmléﬁMhaftonn m:mg@rlewfedhagesseprgéum byt g off bacterias that

coﬁi%rrrhaekécﬁ |Ibh¢@ M&Q%eﬂ‘grrhé@ oy %ﬂ?ﬁggg%r@g%dﬂwggﬁ e auxiliary

I sotype)
phagedyti3 K%ttryqye\sgremdflqdwby presipitationayigh palyet ﬂemhmlwccqrdmg to the

pr&‘celigﬁe re?é"rged]ar% tﬁe)ﬂ@@ BRI EShtadt GRRGEE Blo%b%rhl é@l3@6@ﬂ@ltc?a plastic

I'sol ation of ones produci ng anti fragnents
suég@ﬁ fismupp dubpesgINungl Denmark). The tubes were washed extensively and the

phages eluted in presence of triethylamine 100 mmol/l. The elutate was neutralized and
used to infect bacterias of the TG1 of E.coli strain. From the group of infected bacterias
phages carrying the antibody were produced and purified again that were used as starting
material for a new selection round in identical conditions to those described. After four
selection cycles 92 colonies of bacteria infected with the phages resulting from each
library were taken at random and the recognition of the N-glycolil GM3 was performed in a
similar form as described for the evaluation of the clones taken at random from the

libraries.



GVB. Phages carrying the anti body fragnents from 92
cl ones taken at random of eafg library were produced,
in mcrotitulation plate wel according to procedures
descri bed before (Marks, J. D. et. al, J. M. Biol.
222,581-597. 1991). Its specificity was evaluated in
0 v
Fro?ﬂ é%ee%'%ﬁl‘ ?ﬁal%{]s Bf; {Chéléll Iﬂ’leolcli') %fesgd ?&Lfc n%ﬁ‘es%ereq%ﬂted from
phagey/ n:hrwlﬁ'@ehdoauhtmb@hwmenhmdrebegmmj the NRglyaolil GM3, that were
nt. [. antjbod n Lt .
fOLﬁﬁng’a x'\%ase ?’%ﬁegﬁ‘% in fhpe é{r}an%: ig éhéﬁ@(% ﬁtﬁ'gﬁéﬁ gklot %oesmve clone was
fowidamatd:ubemnzlzﬂiranynfooﬁed |endusnvejyjayly \driablesregiook efdrinéd from the 14F7

AR o AR SRR SR S Wd BASH5h e crr
exfﬂm\geSIbmnesl uoeahobg were) fonnp |mfhebamt-hh1'aarsofttllmbngaﬁal sequences. The

f h | d. F h h .
o iEks hE RN B Bl M onBE gooone
themby- @qunr GM3dnihthe frequgidyathiaDit reprtebeqnelojah@ydnehgmmrsexi of clones

a prQcedure referr ey,
anfifedl e Rt o8 dhame. QY o phfe dafisntrasss Ang hEsPhiba cross
resutivityawith (herNracetyltGl8s, Nunc, Denmark). The tubes were

washed extensively and the phages eluted in presence

of triethylamne 100 nmol/|. The el utate was

neutral Ligeedy and 30 USf&dqméhdyrd)f ﬁ@éltl\k&ﬁdrﬁsl Fre@lerichof ﬁ'&ﬁhlve clones (four

of E.coli strain. Fron1t2§ ou i nf ected bactF

phages carrying the anti F@'B?bduced and sefection cycles)

mmr llﬁrb@d\y@ﬂad)rﬂaﬁhat were usedp@g starting material g/92
or a new selection round in identical conditions to

tﬁé%*@na%%l'g%éapp%ter f ot92 St 10)i'on cycl es 9292/92(56.52%)
col oph@medhalpacteri a |nfected wi th the phages
resul ti ngﬁfrom each i rarg/ggvvere taken at random and

t RECBg8 QhINtEAPRE t he N gf F%&\B was per f or R (1H-39%)

a 35 trintdn ahainsor m as descri bed for the eval uati on of

e clone ken at randomfro libraries.
WF%OQ\QEE}E’WbﬂﬂaI ysi s oflfglzﬁg??’%pﬁnesl of tlhe i (13.04%)

l'i br arines dghatmduci ng cl ones were isolated from phages

Onle g3 FroenEeach it N-3GMENh a var Fabl o

frequency in the three chain exchange libraries. No
positive clone was found in the mini-library fornmed
excl usively by variable regions derived fromthe 14F7
5 hybridoma. After the selection cycles additiona

cl ones were isolated fromthe chain exchang

Example, 7; &@agﬂﬁaemﬁ@wr@efﬂumdwﬁraqme'h\srﬁerrveerfm the 14F7 that
reébgnige tHe Raylycotingaces. The fol | ow ng tabl e shows the

guantlgy of clones rodu0|ng antlgg%% ment s t hat
Th ¥R ezéeg"?’}?eof\ljdl 5@&09}’ feaenents e csPauRated with an
autdmdtRNeREEMcS A[F@i@rés@tlladPh%HH@@é S\f/ecfén‘)’rlﬁﬁn apgoniERBtides that

fromeach libra one cl one produced ages  t hat
nypidgRin ¢ teabes of fop PELTTeelp il atrf'af‘héhweé@%mﬁ Bopga 3 of the

sebiidHcak that @6&41@%)’ tied |ri§é$tb8|étﬁ|b§diﬁﬂﬁ§m5h@qlﬂte%y ®hfirmed that the
positive clones (four _(direct screening) selection

seByRiIce<y thavaTabla Eaim ofalbine Ay £agins 6PBEsREYS (o the one reported

for the 14F7, changes were only presented in the framework 1 and framework 4 regions,
presumable introduced by the use of degenerated olygonucleotides in the PCR. The reset
of the sequences included the three CDRs had no variations. On the contrary, the
sequences of the variable regions of the light chains of the 11 clones were all different

from the one of the 14F7 and were grouped in 5 groups of different sequences, two of
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15

Exchange of |ight kappa 31/92 (33.70% * 52/92
(56.52% nurine chains Exchixgge of light kappa 2/92
(2.17% 8/92 (17.39% human-<¢hai ns Exchange of |i ght
| anbda 4/92 (4.35% 12/92 (13.04% human chai ns One
clone with cross reactivity with the N-acetyl GMB.

15
a i ] -1 i f -
B gh o SRR S PeoP 5o 8y RES Kyl BEATRR T orain bu
of @vitbdEhisotype | @bé elanegiepresemthtiviel ofaed chbesyencea grompt wasvexken for its
. quenced with an automatic sequencer ALF
Iat%ggﬁéergét%h%{atﬁﬁhar maci a, Sweden), using ol ygonucl eoti des
Thbﬁaltowirﬂj)tabkekxﬁodjsztbe diffetdmees bgiwers tiod varablepidGiobs f the light chains
ect x
€ qsl?gencé 1R §r|1qeést\/91g\or&ts?ect? he(?mra‘&n%l %?rqg)e%%eﬁforbqg#gnd isotype and the
thd claggifimatisn inl subgesips anéordmgmb thedtabbheassifegtiemce of t he
vari able region of all the heavy chains corresponds to
the one reported for the 14F7, changes were only

pr esent{edVLOrigre f|rigowperk ldesthgdwitn ¥radlT K |4 r&ghgons

nrocnmhl A 1 Nty A AL r\nd b\l hao 1o ~f doaonorlat ~d

e Uuoo \W A} ubybllbl Ul U

AW%O Lg| ;Wiigée;ui F}R?W?YPCR. The reset 25 af the Y

L On—thelcontrary —t juences—of the vart
Sqregifomg of MUARe | i ghkartailns of PRET%1L clonds were all

Screauendes Moanélded kagpd Nree CDBS.4B®d no vdriati qims.
he seg Hable |

sd'F‘k/TﬂaﬁRE Nt ROMAR TNEKgRss 9f the gdF4oyand Were grouped

roups of diflf erent sequences two of 19 mirine

S@"M@ifﬁ andHemen of |namédaqr | gin @ﬁéé%a i sotype) and two

SEVEERI YT 'R, OT TOLHpAEY O T apiga Tsotype. Oy,

clone representatilve of dach sequence group was taken

for its latter characterization. The follow ng table
h . t
TrRPGHErehOR BhEEN SRE TR YEGe, BT TRASL SPRNIoREs and the
oneesrpe@nteot originaliy fagr thgi h7 iadtmtdyt gre toealizedoalpog rallathe sequence
' I [ A -
méelltzogrg fﬁg tﬁr'%g cBFﬁ)Ierﬁé}Eary d@ aSSI ﬁ%g@ﬁ%ﬁﬂd %téb%oi A low (Figure 6).
Isotype I dent ity with VL 14F7 Subgroup AcM 14F7
Murine kappa - V ScFv 2Am Miuri ne kappa 59.46% 11|
ScFv 3Fm Muri ne kappa 59.81% V ScFv 7Bhk Human kappa
60.74% 1 ScFv 7Ahl Human | anbda 35.45% 1 ScFv 8Bhl
Human | anbda 37.04% 111 The differences between the
Fryari abl e regions of the light chains of the clones and

14Efab DLVLTQSP A

TLSVTPGDSVSFSC
2AmscFv . I . MF . . . S A. SL. QRATI
3FmscFv . 1 Q@ M. T.8s8. . ASL..R. TI.
7BhkscFv . 1 Q M. T. 88 ASV. . R. TI! T.
7AhlscFv Q S V V . P. S A. GG Q. L T1 . .
8BhlscFv S § E L . D . V. AL QT RI T.
CDR1
RASAQ SI1 SNNLH

SVSS. SYSYM.

D. . . Y. N

. SF. N
TGTSSDV GGY. HV S
QGDS L R YYAS
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20

10 ones reported originally for the 14F7 anti body are
| ocalized along all the sequepce including the three
conpl ement ary determ nant r ons and are shown bel ow
(Figure 6). 15 Fri 14F7 Mab DLV L TQSPATL S

VTPGDSVSFSC 2AmscFv . | . MF. . . . S.
Frf . SL. QRATI 3FmscFv . | QM. . T. SS. . ASL .
. T1.. 7Bhk scFv . | QM. TSS.. ASV. RTI T
WYAﬂ|°sBFP PFRLS-A KGG . Q. LTIl.. 8BHl
- scFv: LPD Ky, QT. RI'I. CORLRASQ
3135151 s"\)‘sss SYM D. Y. N.
TYSDVGGY HVS QGDS
L R Ykvh SQZQIJ-{,(ZQ&IY\Q RTHESPRLLI K K
PGQP. DGTVK . VKPGKAK..Y
CDEF;GKAK.M KPGQA v. V.Y CDR2YASQSI S NL
: T.RLH.A..NLQ. DV . KRP GKNNRP 5
Y ArS3QGSIIPSSRFSGSGSGTDFTLSI | AVETE
. DF8EMEFC V. A. N. HP
- T, RLHAAT , Y.
A . NL Q.
DV. KRP
GKNNRP
Fr3
GI PSRFSGSGSGTDFTLSI I AVETEDFG
. V. AL D L. . . . . N. HP. E. . AA
V. . . .. . YS. T. SNL. Q. .1 A
V. . . R . .. .. T. SSLQP. . A
V. H. . K NTAS. TVSGLAQA. E A
. . D. . S NTAS. T. TGAQA. E A
CDR 3
QQS NRWP L TF
H. RDV. .o
. . G. TL. P
. .. GYTT
S SYAGSNN .V
NS RDSSGNHVYVY
Fr4

GAGTKLETLK

OOp " -
<< -
rr

O<>-H-4H=

<<<" <7

The specificity of the binding confirmed by ELISA according to the method described by

using as coating in addition to the N-glycolil GM3 and the N-acetyl GM3, a panel of related

gangliosides that included various N-acetylated gangliosides and one N-glycolilated

ganglioside. Figure 7 shows the recognition of the different antigens by the 5 clones

producing characterized antibody fragments. Only the binding to the target antigen N-

glycolil GM3 was detected.
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v. ... ... ... ..YS. T. SNL. Q. . 1A
T . .

V. . ... .R. .T.SSLQP
CAA. Y. V. H. .. 2lkNTASTVSG QAEAVY
S. . NTAS I. TGAQA EADY CDRBQQSNRWP
LTF H. RDV. G. . GYTT. SSYA

Thg p$o<5\l|1clt\|on oythe 4}5%%%%%3\% ftla]g&e[\ éu%id% ﬁe%oﬁt%t Ef %gﬁ:hages) by
theThbnepewasf lndtuaey! iof prebendei mfdlsq;goplbﬂmcigaim:&ppitryn@idesm Tmmol/l. The
L L S e L
es@hBshed paoreldurs rdd atHeard, gdngl.Biosi €bsmt hal4,i 82 1&+&8230, 1999).
ReﬁS%ﬁl O?é\é' vﬁf g‘ Yl'leaheq r@’gg%%d ?89(5} bgﬁ\gln th? I%:glture supernatants

asripdbeg mpetiplasmefic frhetlo_cmsftﬁ@lugh_tanaﬁthsgeqms plated heatdd oitngsd antigen

R BRSSP  HECRH AT Ol e arccoy
frag eeotst wate d2fectebhesing ihd U0 onmoreiclonbieargibbdyb(direatiet! iageiyt the c-myc
pebf@STRES 5 bR LAE S SR e Srublify RUARERY BY 101t and an
antlsmmeommumdglcdngMSactcom"ugatao@igma,aUSV-\mr_ﬁhéIanti‘ﬂih@y fragments were
puPHREF OB b ML GoiRl BS Ry Aok SRy BbASITBI R 1o metatic ons

ractions al ne acco
usipgothed oragix  Hile-Sdbest dC I-Nlc@elBAf{lhlty G@rﬂSlgﬂﬁ’aﬂ, USA) according to the

mﬁ%@#@%r&?g?’n wét?o\%gl FRuR ?O%{&b M% ablerd) Sreéht?y ELISA of the

pusﬁmbsqilmlafragmeals in the peripl asrmti c fractions

r : | ates coated with said antigen
Bridt B h Bt iglhed, o D Ot i th the Tl o ng
Figurei ¥:i Srawisdhe afftire dcdingeauernchafiyhe Yaragleenrgionswite(a) and VK (b) of
- e
théj%ﬁﬁg\)t?é%t h%ghgtge rQSpeg?E%{F%Pﬁﬁ@g@@%@p&ﬂé}gg%ﬁ@?ﬁg& $hELDRSs are
undelﬂised @t tha arophypetianedioes] pnd reedentiat J) epitoped grg/shiadowed. The

se &N gltlﬂ tJJf Fﬂ CH h@ﬁ?ﬁ&% %P%é r\ﬁar@[}@] m ' mutations
@E&Ah ﬁ ti bogy ¥ l‘égg:)tngrom %ﬁg

ragnents were purif
pepfermeyl l§§||ﬁ§>ta|'©whr actions in a single affinity

Figite YTRE5 AN oflthle TBERY bhfodd)Measured by competitive ELISA.

Axis X: Expresses the antibodies concentrations.

Axis Y: Absorbance measured at 492 nm

The ior C5 monoclonal antibody was used as negative control.

Figure 3: Effect of the 14F7 monoclonal antibody on the growth of murine tumors
(melanoma B16 tumor cell line).

Figure 4: A) Immunohistochemical study of the effect of the 14F7 monoclonal antibody on
the formation of blood vessels. The arrows indicate the immunostained vessels.

B) Inhibition of angiogenesis induced by the 14F7 monoclonal antibody.

Figure 5: Diagram of the pHG-1m vector.

Figure 6: Protein sequence of the VL regions of the 14F7 monoclonal antibody and the
selected Fv single chain fragments. The points indicate homology with the sequence of
the VL of the 14F7.

Figure 7: Recognition specificity by the phages carrying the antibody fragments. The
inhibition of the binding of the 14F7 Ab to the ganglioside by the exposed fragments in the



using the matrix H S-Sel ect HC N ckel Affinity Gel
(Sigm, USA) according to thf manuf acturer's
i nstructions. Figure 8 shows {he activity determ ned
by ELI SA of the purified soluble fragnents. 15 Bri ef
description of the Figures. Figure 1: Shows the am no
d en r I .

ph%@% |s¢ ot?st%h 1%7 ;%%%Qearé{ 3: %@ \rﬁlggﬁg I?&Elggr_rl\llloié ?%d QHQ p}{(k:x(ges were

huhbabuagbumahunﬂﬂesembenmecoWth@ﬂRscﬁﬂéF?underIined

FilHg o 1S BERR LG NGRLAD AR B BbI Tyl Rad RERS
humani zati on of the variable regions with the
nmutations 20 perfornmed is also shown. Figure 2:
Recognition of the 14F7Q anti body neasured by
conpetitive ELISA. Axis X Expresses the antibodies
concentrations. Axis Y: Absorbance neasured at 492 nm
The for C5 nonocl onal anti body was used as negative
control. 25 Figure 3: Effect of the 14F7 nonocl ona
anti body on the growh of nurine tunors (nelanoma Bl16
tunor cell line). Figure 4: A | nmunohi stocheni ca
study of the effect of the 14F7 nonocl onal antibody on
the formation of blood vessels. The arrows indicate
t he i munost ai ned vessels. B) Inhibition of
angi ogenesi s i nduced by the 14F7 nonocl onal anti body.
30 Figure 5: Diagramof the pHG 1 mvector. Figure 6:
Protein sequence of the VL regions of the 14F7
nmonocl onal anti body and the selected Fv single chain
fragnents. The points indicate honology with the
sequence of the VL of the 14F7. Figure 7: Recognition
specificity by the phages carrying the anti body
fragnents. The 35 inhibition of the binding of the
14F7 Ab to the ganglioside by the exposed fragnments in
the 22 phages is observed. The plates are coated with
N-glycolil GWB and the phages were incubated wth
viral particles and varias concentrations of 14F7.
Figure 8. Recognition of the N-glycolil GW3 by the
soluble purified fragnents. 5 10 23 CLAIMS 1.- A
reconmbi nant anti body derived fromthe nurine 14 F7
nmonocl onal anti body produced by the hybridoma wth
t he deposit ECACC 98101901, characterized by the
sequences of 5 the hyper variable regions (CDRs) of
the heavy and |ight chai ns shown bel ow.
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HEAVY CHAIN CDR1: SYWH CDR2: Y| DPATAYTESNQKFKD

CDR3: ESPRLRRA YYYAMDY 10 L CHAI N CDR1:

RASQSI SNNLH  CDR2: YASQSI S . QQSNRWPLT 15 2.- The
anti body according to claim 1l characterized by being a
chimeric variant of the 14F7 antibody containing the
CDRs and the franework regbgaﬁgéFRs) of the heavy and
l'ight chains of said 14F7 an ody and the const ant
region of the 1gGl human heavy chain and the constant

1< Birdhelent ARy SEPRRL RS BOMAR 1 Fedag tGiend] by produces
byéathel hybrg:lmachm the: deddsHEARC CCBBI 049BR1characterized by the sequences of

LT I T

HBAGQGTHXIN'SS 25 LI GHT CHAI N FR1:

CI%]\b/ TLSVTPGDSVSFSC FR2: WYQQRTHESPRLLI K FR3:
GSGTDFTLSI | SVETEDFGWFC FR4: FGAGTKLELKRA 30

CR2: YADPAHTAVHSESMQMF&(@ ding to clainms 1 and 2

r ,LNng a humani zed variant of the
CERR RS | zed var !

noc naI | body containing point nutations in
LIGHE GHAINewor k reg| ons (FRs) of the heavy and I|ight

C%ﬁ%@%@&gﬁ\gﬁfnbt fol m{]?nggnl:ﬁ; Zﬁ:t éfi ziel- bcnbei ng a
CDRamfAS@BISvari ant of the 14F7 nonoclonal antibody
R RN T he Torl owi ng mit at ons: HEAVY CHAI NG
5 Position 5: Qfor V Position 9: Nfor A Position
1‘?‘he anInbody according to claim 1 characterized by being a chimeric variant of the
14F7 antibody containing the CDRs and the framework regions (FRs) of the heavy and
light chains of said 14F7 antibody and the constant region of the IgG1 human heavy chain
and the constant region of the Ck human light chain with the following sequences of the
framework regions (FRs) of the heavy and light chains:
HEAVY CHAIN
FR1: QVQLQQSGNELAKPGASMKMSCRASGYSFT
FR2: WLKQRPDQGLEWIG
FR3: KAILTADRSSNTAFMYLNSLTSEDSAVYYCAR
FR4: WGQGTTVTVSS
LIGHT CHAIN
FR1: DLVLTQSPATLSVTPGDSVSFSC
FR2: WYQQRTHESPRLLIK
FR3: GIPSRFSGSGSGTDFTLSIISVETEDFGMYFC
FR4: FGAGTKLELKRA

3.- An antibody according to claims 1 and 2 characterized by being a humanized variant of
the 14F7 monoclonal antibody containing point mutations in the framework regions (FRs)

of the heavy and light chains to reduce its immunogenicity.
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Position 12: A for V Position 18 Mfor V 10 Position
19: Kfor R Position 20: M r V Position 40: R for
A Position 42: D for G LI CHAI N: 15 Position 39:
R for K Position 40: T for P Position 41: Hfor G
Position 42: E for Q20 5. Single chain Fv fragnent

3-S50 RNES) PIVRG UG, LLRRIRC B I hIRERey voron of e
14 ECA©CB0 8814 B9 0kqdyottansa dtagreveosid rdgjons @ thee eiang and light chains contain
aniﬁﬁtﬂg@&%wﬂfglrhgt%ti&?sr:i abl e region of the heavy chain of

e nurine nonocl onal anti body and a vari abl e
HEPS0 GHAWY: the |ight chain of a murine antibody. 25 6.

. e chain,Fv fragnent according to claimb5,
Poglhg'?gbt ereﬁgg\d/ because the variable region of the

Pokitighnt9: chlifor As the 14 F7 antibody itself. 7. Single
hai n, Fv ment according to claim®6 characterized

PO%@(@J&E%E &‘Egerqgequences of the hyper variable regions

Poéiidir32: oA fohé heavy and |ight chains are the ones

J .3 ow. HEAVY CHAIN CDR1l: SYWH CDR2:
PO%IIH%&AI&AY% FKD CDR3: ESPRLRRA YYYAMDY 35 25

PobiiGHTO:.CHAIfOr KDR1: RASQSI SNNLH  CDR2: YASQSI S CDRS:

%N \PL 8.- Single chain Fv fragnment according to
l:)Ocl ai ?nw\s C fgr?\a{cteri zed by containing the CDRs and the

PotitiamdOor R foedi ons (FRs) of the heavy and |ight chains

£ hd anti body whose sequences of the
Pogﬂ;“%ﬁr'rg\b/\brédfffgcg;i ons (FRs) of the heavy and |ight chains

LIGHT® CHAEN: f ol | owi ng:
Position 39: RforK
Position 40: T forP
Position 41: HforG
Position 42: E forQ

5. Single chain Fv fragment derived from the murine 14F7 monoclonal antibody produced
by the hybridoma with the deposit number ECACC 98101901, characterized by containing
the sequence of the variable region of the heavy chain of the murine 14F7 monoclonal

antibody and a variable region of the light chain of a murine antibody.

6. Single chain Fv fragment according to claim 5, characterized because the variable

region of the light chain is the 14 F7 antibody itself.

7. Single chain Fv fragment according to claim 6 characterized because the sequences of
the hyper variable regions (CDRs) of the heavy and light chains are the ones shown
below:

HEAVY CHAIN

CDR1: SYWIH

CDR2: YIDPATAYTESNQKFKD

CDR3: ESPRLRRGIYYYAMDY
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10 HEAVY CHAIN FR1: QVQLQQSGNELAKPGASMKMSCRASGYSFT
FR2: WLKQRPDQGLEW G FR3:
KAI LTADRSSNTAFMYLNSLTSEDSAVYARCAR  FR4: WEQGTTVTVSS 15
LI GHT CHAIN FR1: DLVLTQSPATLSVTPGDSVSFSC FR2:
WYQQRTHESPRLLI K FR3: G PSRFSGSGSGIDFTLSI | SVETEDFGWFC
LIGHGHANPAGTKLELKRA 20 9. - Single chain Fv fragment
according to claim8 which contains the point
CDiRit BASSHISHNLHt he franmework regions (FRs) of the heavy

Dg}d gChains to reduce its inmunogenicity 10.-

c ngfo‘eg:p‘%]al n Fv fragnent according to claim9 whose

CDR3aMENRWIPEGI ons of the heavy 25 and |ight chains
contain any of the follow ng nutations: HEAVY CHAI N

Position 5: Qfor V Position 9: Nfor A Position 11:
8.-1Sihgle chaiB0-vFoagnerdracddrding tb aitaind 7 Sesadteiredlid, cdvitdioing the CDRs

[ t] - K. far t o) SI
and 7 eBudlic slicBrRo) P hERpCah s Upify (i 7 amibocy
whpsss sequsmcs® of ReffoaméorRasgion (FRK):of Thd beavy arféoligght icbains are the
follé\;wn Hfor G5 Position 42: E for Q 11.- Single chain

Pt a agnment derived fromthe murine 14F7 nonocl onal

HEAMYi Gd8iN  produced by the hybridoma with deposit

FRIVADEL pgﬁﬁﬁg%gﬂ&éﬁg 489k claims5,

char ac by con&glnlng e sequence of the
FRZAWLKBIRPDQGLBWIGT t he heavy chain of the 10 14F7

FRAPRAR TABNSANAMIRANSILEDLAB Rl n var i abl e regi on
Se sequence 1S as

FR4 WGQGTTVTVSS

LIGHT CHAIN

FR1: DLVLTQSPATLSVTPGDSVSFSC

FR2: WYQQRTHESPRLLIK

FR3: GIPSRFSGSGSGTDFTLSIISVETEDFGMYFC

FR4: FGAGTKLELKRA

9.- Single chain Fv fragment according to claim 8 which contains the point mutations of

the framework regions (FRs) of the heavy and light chains to reduce its immunogenicity

10.- Single chain Fv fragment according to claim 9 whose framework regions of the heavy
and light chains contain any of the following mutations:
HEAVY CHAIN:

Position 5: QforV

Position 9: N for A

Position 11: L forV

Position 12: AforV

Position 18: M forV

Position 19: KforR

Position 20: M forV

Position 40: R for A

Position 42: D for G
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C 4 GAG
- Single chain Fv fragnent derived from
LK%ﬂleé 4F7 nmonocl onal anti body produced by the
Pobijim i3on® foi iKh deposit nunber ECACC 98101901 according
o clai characterized by containing the sequence
Po%@ fﬁ@ CZ?lable regi on of the heavy chain of the
Position fd: 1HWFTr Gonocl onal anti body and a |ight chain
I e on whose sequence is the follow ng: 30
Poi‘?'l‘q% Eég'%:?’QTPSS LSASLGDRVTI SC 27
RASQDI SNYLN Fr 2 WYQQKPDGTVK

11k \énge\/crﬁ%c@i%?ﬁexg%ﬁw&ﬁ@ﬁk trgé rﬁﬁﬁf\/@gﬁéﬁ @Bgmg‘l %ntlbody
prd@u@edxlby'the W/bAddmB withOdeposit number ECACC 98101901 according to claim 5,

characterized by containing the sequence of the variable region of the heavy chain of the

TY
L E
t he

14F7 monoclonal antibody and a light chain variable region whose sequence is as follows:
Fr1
DI VMFQSPASLAVSLGQRATI SC

CDR 1
RASQSVSSSSYSYMH

Fr2
WY QQKPGQPPKLLI K

CDR 2
YASNLES

Fr3
GVPARFSGSGSGTDFTLNI HPVEEEDAATYYZC

CDR3
QHSRDVPLTF

Fr4
GAGTKLEI K

12.- Single chain Fv fragment derived from the murine 14F7 monoclonal antibody
produced by the hybridoma with deposit number ECACC 98101901 according to claim 5,
characterized by containing the sequence of the variable region of the heavy chain of the
murine 14F7 monoclonal antibody and a light chain variable region whose sequence is the

following:

Fr1
DI QMTQTPSSLSASLGDRVTI SC
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Fr 4 GAGT KL EL K13.- Single chain Fv fragnment
derived fromthe nurine 14F7 nocl onal anti body
produced by the hybri doma mﬁ%ﬂndeposit nunber ECACC
98101901 characterized by 15 containing the sequence
of the variable region of the heavy chain of the
jine 14F7 nonoclonal antibody and a I|ight chain
vari able region of a human anti body 14.- Single chain
R PySt Bafnbnf Nc¥okdNng to claim 13, characterized by
contai ning the sequence of the variable region of the
Frheavy chain of the nurine 14F7 nonocl onal 20 anti body
n i 'gh hai ayi abl e,regi on whose sequence is
W?hggoklgwbngz?erbe?{gXAT QTPSSLSASVGD
RVTI TC CORLRASQSI SSFLN 25F 2WYQQ

COR>» GKAPKLLI Y CDOR2AASNLOQOS 30F 3G
YVBRBRHSGRGSGTDFTLTI SSLQPEDFA
AYYC28 CDOR3QQGYTTPLTF Fr4GQGTK
fry EL K5 15 - Single chain Fv fragnent according to
claim 13, characterized by containing the sequence of
G ¥hE vaRi ngeGrﬁgPoﬁ GthHeYhﬁa'vch'h MNdf E ilnd TYFC
14F7 nonocl onal antibody and a |ight chain variable
CDRgyi on whose sequence is the followng: Fri QS VVT

QQRBRPLPPPPGQRSLTI SC 10CORL TGTS S
DVGGYNHVS Fr 2 WYQQHPGKAPKLMI'Y

Fr4
GAGTKLELK

13.- Single chain Fv fragment derived from the murine 14F7 monoclonal antibody
produced by the hybridoma with deposit number ECACC 98101901 characterized by
containing the sequence of the variable region of the heavy chain of the murine 14F7

monoclonal antibody and a light chain variable region of a human antibody

14.- Single chain Fv fragment according to claim 13, characterized by containing the
sequence of the variable region of the heavy chain of the murine 14F7 monoclonal

antibody and a light chain variable region whose sequence is the following:

Fr1
DI QMTQTPSSLSASVGDRVTI TC

CDR1
RASQSI SSFLN

Fr2
WY QQKPGKAPKLLIY

CDR 2
AASNLAGS

Fr3
GVPSRFSGRGSGTDFTLT! SSLQPEDFAAYYC



10

15

20

25

30

I5COR2DVSKRPS Fr 3 GVPHRFSGSKSGN
TASLTVSGLQAEDEAVYYC CODR3SSYAG
SNNLVF 20Fr 4 GGGTKV TVL 16.- Single
chain Fv fragnent according to claim 13, characterized
by containing the sequence of the variable region of
coRe heavy chain of the murine 14F7 nonoclonal 25
anti body and a _light chain variable regi on whose
Q QGudndeTiB LhE Following: Fri SSEL TQDP
VALGQTVRI TC CORLQGDSLRSYYA
Fra9 Fr 2 WY QQKPGQAPVLVI Y CDR2G
L

5 F | PDRFSGSSSGNTAS

G@Egﬁtﬁégovvc CDR3NSRDSSGNHVVF

Fr 4 GGGTKLTVL 10 17.- Cell line
15cHlinglet ahairz ed flagneopreeseing tohaaime d dbharacterizatt by @dygtaining the

e sh.nal.e._chajn: Fv a t of Vi OF 1 F '

selonkS o haVraBRotbicht of Wi PEER, offin B dnSrraprit, 4P Monociona
antityosiytamd rat lighf chreanh vayTadie repionoviese Iseqaicelis thedolloywingt 5

conprising the reconbi nant anti body or the single

chain Fv fragnment of any of the clains from1l to 17,
Frand an appropriate excipient. 19. - Pharmaceutica

Q eoNpesirt gop pf schagnl8 psefdlsim +he ¢ reat ment of
mal i gnant br east

CDR1
TGTSSDVGGYNHVS

Fr2
WY QQHPGKAPKLMI Y

CDR 2
DVSKRPS

Fr3
GVPHRFSGSKSGNTASLTVSGLQAEDEAVYYC

CDR 3
SSYAGSNNLVEF

Fr4
GGGTKVTVL

16.- Single chain Fv fragment according to claim 13, characterized by containing the
sequence of the variable region of the heavy chain of the murine 14F7 monoclonal

antibody and a light chain variable region whose sequence is the following:

Fr1
SSELTQDPAVSVALGQTVRI TC

CDR 1
QGDSLRSYYAS
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tunors and nel anomas and their netastases and

recurrences. 20 20.- Reagent %or the "in vivo"

| ocal i zation and identificatfdn of mal i gnant tunors

characterized by conprising the reconbi nant anti body

or the single chain Fv fragnent of any of the clains
frhrom1 to 17 and an appropriate marker. 25 21.-

Reagent accor di ng to claim 20 characterized for being
W ¥s@d & Br Pt BeQ AnFyYvb"V | o¥al i zation and

identification of malignant breast tunors and
chored anomas their netastases and recurrences.

GKNNRPS

Fr3
Gl| PDRF SGSSSGNTASLTI TGAQAEDEADYYC

CDR3
NSRDSSGNHVVEF

Fr4d
GGGTKLTVL

17 .- Cell line characterized by expressing the recombinant antibody or the single chain Fv
fragment of any of the claims 1 to 16.

18.- Pharmaceutical composition for the treatment of malignant tumors characterized by
comprising the recombinant antibody or the single chain Fv fragment of any of the claims

from 1 to 17, and an appropriate excipient.

19. - Pharmaceutical composition of claim 18 useful in the treatment of malignant breast

tumors and melanomas and their metastases and recurrences.

20.- Reagent for the “in vivo” localization and identification of malignant tumors
characterized by comprising the recombinant antibody or the single chain Fv fragment of

any of the claims from 1 to 17 and an appropriate marker.

21.- Reagent according to claim 20 characterized for being used for the “in vivo”
localization and identification of malignant breast tumors and melanomas their metastases

and recurrences.



