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1 *159159* Reconbi nant anti bodi es and fragnents which
recogni ze N glycolil GWB ganglioside and Its use_ in

di agnosis and treatnent of tunors. Techni cal Fi 84, 5
The present invention relates to the field

i mmunol ogy and in particular with the obtﬁﬂﬂ“”@%“ﬁmgmn
i munogeni ¢ i nmunogl obul i ns usi ng genetic

technologic to use in the cancer treatnment. THE
present invention is related specifically with the

WbmmansmmmmfﬁmﬁﬁWﬁm?gﬁom Lglfvzéghl GM3 ganglioside
%"‘SQ‘% '%@ﬁ?'&?sﬁf ﬁ@é fﬁagnﬁ-"b?ﬁﬁgpﬁ GMB gangl i osi de and

no ot her related gangliosides as 10 N-glycolil or

Me@mfitailFeignd nor sul phates glycolipids Background of

the I nvention. The gangli osi des are gl ycosphi ngol i pi ds
VIRE cRiessshtinventiasy glates deitlee diald efhimymenoiogprasieint particular with the

@b&iﬂ‘gt le§s WN@@E@ lﬁﬁf'nuH@%&ﬁl?ﬁS@g%ﬁg (gghéﬂct &ggewr?gt ecﬁJmloglc to

hods Enz
LR BOR sl FBaiiL, TS oieorus Jovertien o 1elpled Spoarielt it hacpoplide
tsequencesawbicic cadiftati amidngeloral @htidodi®r MagimBntk @lefved which recognize

%E@d{%ﬁ?‘%ﬁtalﬁﬁl th(;uN 961h :Eib dném ?osudé'a a6rgéﬂg6 ngﬁgfr rejfated1 Zlangllomdes as

descr
Oegiypoliles Ndit?g%ﬁt"i’ mr@llbbatﬁﬁglvmmm agnosis and
therapeutl c of cancer . (Hougton AN et. al, NAS USA

%% 98 Zhang S et al. Int J Cancer
°1b§ nmore comonly sialic acids in

Ffamgahghegidesedré glyﬂ&pamgolibilf&@&ﬁc}hl coﬁwMﬁ&laMd 8% the are present in
(0)
PRy br pdBbla, Gl e ol ibous, buadlay re1e7-
RifhelP8EhSame ek tesa rotedulesi kasubeenbrepoitéd insthewliteletuye as tumour
Gséi)blétebl«ﬁrfﬁgerisnoroﬁ.lhﬂal Yl kePD [1adK@moki L Reﬁnrrgmol 3:646-653,
erg

G TR SO -
2%y Berajdantizi of Eanexyr.. (HdugtoBasle et. aRASESUSA 85]1 2121423@2@5 Zhang S
éﬁglﬂn I;]'&W@éfeirsldéc%oq%ﬁbffh%rnlérgecolmlmtoe si Sﬁﬁ%ﬁ Mﬁmmallan cells

odi es Fecognl
argrhpeetd {iAS) ang kg Neabicplil I(Nfﬁ@s(CO(ﬂleidg%% hi ak{Cetl BichMondgni 0:5-50,

Jgamﬁrauﬁﬁﬁ NG :sﬂ&e%@sse&%ﬁ:mfﬂlw chlckBh pgfial tissyes but it is
149- 1154, An

PR SR ooty et FRL Pl Boaiah vl s Acks
RotembeionA Rod@hehgtead CLoEAS)e PlehivarRyessn e® Yairk, 1248, 1976, Kawai T

&age @an?@%@&r@h 36:19 4§ 140b1). l-in%?eggr re ﬁscnorimgeﬁtera?urx show

attractive the use o I's no as targe
Wghder aphbife Antibadiest F@%"W%éomt RUEE RIS 201G 2UAoral cell fnes

(Hageshil s al, pn TUCaRer RBN eloBRabe, 8BS Y \OEPQP BRI Biophys

he-~hvbri ccordln to t he Budapest
bR QYR B 22 BB, RS TRl R NS e b i vetnas
mmdgdlrminalhuman ibleaetycanes: (Mqub@@]G e at, maceamiasé@@h 56 5165 -5171,

‘cﬁqnﬂXS vérf/1 gttljaﬁmg It??g"ﬁ anole Iebésctam f fe aczwcF ht erapy

I OS COﬂ

TW"%H?}F'P‘%R P%I?ﬁﬂ%ﬁéu%cr(bwme) mamma nnnnqﬂoeslemleodyr produced by
ihe eyBAdGAY UaibRited S8dofliing to the Budapest treaty under the access number

ECACC 98101901. This monoclonal antibody has an IgG1 isotype and was generated by
the immunization of Balb/c mice with the NGcGM3 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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35 antibody binds preferentially to the NGcGVB _
gangl i osi de and recogni zes an antigen expressed in
human breast and nel anoma tunors. (Carr A et. al,
Hybridoma 19:3:241 *@0002* 2 247, 2000). This

anti body showed a strong cytolitic activity on cells
bearing said sequence a proé%rty that could make it a
therapeutic tool. Mreover it is known that the
neovascul ari zati on i nduced by the tunors constitute

oqE 2000). Tlﬁlﬁamﬂioﬂy BrYWRIRL Sfofg 'cﬂoﬁt’a%cfr‘\ﬁ} hkysHeal JI@L quence
i 5

di rect research towa

g8f°pﬁ'étwh?{:@f’5’d€ i"a WEZPOIiS 19%1 at ed wi t h t he

Mol'aobertn Brknofn thae th@%&Uﬁﬂﬁl&??ﬂﬁeedTMhS ttﬁg(gls: %:onstitute one of
{ e .0 e

S, B Blors B o b s i pseibeidprsmeshravarcs he

Breseh fopnad therapatic |weag@is mmmwthmnmgﬁmsﬂ $he MRigenié process.

ﬂ?@@ are Je;téerﬂ'r?e%taé?egeénﬁvgt 'thgae?f‘éaroﬁ%g 14¥9 nig%qty concerning this

HP%?S@ $rid gyidgnees B@@aneemmd mmatahdeltah@yeéﬂﬂgag@wlslsu‘{MM Pags.
e 131X 20d1latAnﬁJﬂfah6wrﬁt% vha Beﬁﬁ’&tfb@l?%l 1998). CI\%th)FPeI i § mixture of

I oCcess
F ﬁ%m%ﬁ)f E‘\S asal eéﬁ)ebr?ﬁeg%ﬁf Ig%@grral céﬁﬁl%rﬁﬁatﬁx that surrounds the endothellal
ealigotth esafuinessan thexnebydseulanzationgrockisgiiagintthe pﬁ%@b&igi&ﬁﬂ‘ﬁiﬁbnance

&fthé Qﬁdcfiﬁ%{whln%ﬁi( PR Rbms dun'né Iﬁge\é\@rié;\%b%wp (?fetﬁ? "ﬁ’ﬁﬂ&?p vessels.

such as lam nine are con
%ke"f'?ﬁ OMPepeHE skthis el sichngg iaminiggeretsassiddredintpedant isekbrs of this
procésbe study of the nmechanisms related with tumor 15

T R A b B et i e
lddllcedtahyogeeieas atiowind to évamateuth® phérhﬂdSeUtnBélé ld@;ﬁa‘blerkﬂ n'lddﬁlatmg the
Rt dlodt il At 8l dimor WS iMLB0 O RO IMITAR pnoglonal

ant i bodi és such as € nurine
TﬂesH%Fvaﬂtf‘é’@]@gmﬁarmmna'tar@h@mtsuq@aas theumairihey 187 has certain

disgaieanitaded efot hﬁhﬁp%éthfénﬁﬁmly i Qépeﬂﬁ@@ﬁébageﬁtﬁesche?es For
rel a

noclona
SR > PRfine TRbnsBi) daTtoiiat [hpve raey/ptsly” Shisb e hal i
Adﬁmmﬂydgm e mpgriant imnesunsloglealgwopdntesesucR aisQhe effector functions
&Mﬁqkb@mqmnﬁM§n used in humans. And what could be of
ortance, the muri ne npnocl onal anti bodi es
g trco RE | A edrediere mpsitARSea died Miwior: aRRRESIONH entibgdies contain

oom;lm‘ra@e rintinoviagitl $egj€res dhdtNarb uﬁiﬁﬂuﬁogenh!u WREMP ‘r}ﬁec‘f'édJ i RSmans.

ter e,ad tration of afo
ant B odyy}@ﬁé tplg ﬁ%h@ P@g o ‘%?'B'&‘E?&'QH qf {q@gn a‘“gOdV the
IBALNe Mespease wedtmd di dher pddient m mwgormiuérm;bsmgtanal éu]éstantlally

dmirlate b Qhér@ﬁ‘euﬁ@ efiétr o Hecanﬁsgc&c&ﬁepfan 'ir’ﬁt%g FakihRad Xdo?ec}vgr even
92' QHF‘ sé?ﬂ"tﬁ;‘?‘iaa\"gg'?‘n@n? é%'géewa'ﬂu%ﬁvurw#tworapdmai aetibody later
treataesktsowih namtélh@diwdnﬁé Qﬁtlbohfeg%bﬂﬂrﬂesmt‘e!‘ﬂetchven% E\%'natfa‘ﬁgerous
G Gy R D b s o
Im@yptblnrsy 16142eb240604), M B., et. al, Journal of

Mateo et. al (US Patent No. US 5 712 120) describe a procedure for the reduction of
immunogenicity of the murine antibodies. The antibody modified by the method described
by Mateo et.al (Mateo C et. al, Hybridoma 19:6:463471, 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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30 I munot herapy 15: 42-52, 1994). Mateo et. al (US
Patent No. US 5 712 120) descri be a procedure for the
reduction of imunogenicity of the nurine antibodies.
The anti body nodified by the nmethod descri bed by
Mateo et.al (Mateo C et. al, Hybridoma 19:6:463471,
2000), retains the recogn|t|oh and bi nding capacity
to the antigen of the original antibody and results

| ess i mmunogeni c, 35 which increases its therapeutic

WSRbE 81e§|§tat|§% tn?)'dﬁlecﬁ’ 9{?&%%%&”%9@%?%&3?1 0[5108ft IEng ImEWRogenicity

smal | 3 nunber of nutations
@W&W"%’"P%'l‘?ﬁﬁ’tth ¥ chimefinantibegyinogeni city when conpar ed

Wrdnh‘l tﬁd‘@ocﬁ/blnﬁe rﬂlfﬁrréﬂ"ﬂ)bbﬁ@ﬁtalﬁz rfg%@r&&% @FQH’é’ ﬁleﬁa&)ehfi"c antlbod|es that

Erred t he qg ‘F gg versions of the t
E't &ﬂ"@gncigﬁ'&’(’ gineq i s'mWﬁJﬁ‘E?Q@'ﬂfccwayoﬁ?daihﬁbffsP'h aéequate for
smenparmfmngmmemagumnmnmabngfesnuntana@squate for 5

ih of t her apeu for | ations for

HF o8 HBlih Ml theDlod DF/ARBHY. FocrfRol 085 GReR e aagiul in the
frrraenasiaggogin of iseaseger JrauBastarl amang hoghers r(ﬁuunm‘hnagaeml fled EP

O?Qwaﬁeﬁﬁecfescﬁﬁ'eQ tﬁ’@%Bﬁgiruém?ng %I'i sngﬁg cﬂgﬁaﬁ%ﬁ%tn 5 psing the

EP. 07 descri bes t truct
&E S{eﬁgp%o ﬁ:&tf dlp§ %ﬁgf@f@gﬂyﬂ@cqgﬁge e rcaiohydrate related with
IlmglemIBSY ahtigent Baxedion &afdhfhbnféﬁ@ﬁh&bﬁth&&iebMoﬁseé R2iMod For detecting

|
LB AP L A0 S A e e
fragmenss kavejonghe @ﬁé'ﬁ b@arbem antjigemi d antigen and al so

Wﬁ@‘kh@lﬁﬁdg@bedlﬂ@Qﬁﬁhr@f sntehcﬁ thé q'ﬂi’f"n‘idn@&oﬁ%{l aﬁﬁl%r:ﬁig}géults interesting

| ese %%gewg ave on the cells be
it H’aC P@Pt ‘Pfﬁée"bpvﬁji%@e@teé“@ifm thie antigen in the
myTr©thersply cmmlmisedi;sea%u Bb@rndunteéteﬁltnh Edpert Obﬂ‘ BB? Ther. 1, 845

B56.2bb o NG9 ! 8 0BNBke! S50 o Bkt e v o
atibady; kagmeissef dhe scgp) tpeauld Geseitt of grieat therBpgasic Lsépiking advantage

Bi |@|phar-ﬁih‘éblogl/%al p%5rtlg§§1ch%ggjbeﬂ&gn ggf?aﬁfgﬁ i t{wﬁtt{rﬁirﬂ tggue

© ‘*‘%{ﬁﬂ’%%f} 'F”P“é@%f?ﬁs“ grtibodY fragments exnesedon ahlraesemops phages
foém gyb'abmah ellaysahe saedtise ot rakllea@bsamfﬁﬁé a&%cnpéf dpb&ific recogniion

net oy %ﬂh&q“nsgé&qﬁﬂé ? o%r%pv o%ggm(gorﬁggﬂylf& RP%W f@pmems
h‘FO"I'h'ftﬁ*a? feeganion g theesiginat Wé@ﬁ@m’@h 2spalee thotegular size and the

edpatigneNbeiHg dﬁ&ﬂll&ﬁ by Kucleri@MdaY PFHiHd WERRIg@¢ |AY%s tBh§utstand the
%ek cthnmgff |E%§ F mn%h t he capacity of spec

TECRgr BOR™MS off IWROY K IragyRentsythati ate ¢ ans upiiinepk Si inpos¥ikle to be
profiuset iveactesiap Utaaaneldb@lrreamudhg/thanidlebledhmﬂ h&giasﬁlaﬂ&w of the genes

5fhﬁé v&rRBRIrBors arhggr%matﬂglc%m?enno aff ﬁlgrrlalng %H\'QLS?S ?lgooxers R.

a sna/1er ze and'
%e‘?‘n‘ﬁ Brr b §ee’t Ty 1HHct4dpi 09Bbst . This techni que al | ows

Tma RUkrblod bf bﬁlﬁbodﬂbérﬁ@h %réé@ﬁt'a%ht i fﬁgme%mdsgfﬁg s offers a unique

n functijional or 1npos

ment
AN o a5Hse HE BFDa. ot T @nitsc; Necwela rigr dMeducing
msdlil(atlortsnn #rechntiboty prithake ofjeqilve ohipaRingsts #Minity IZ@mmes P. et. al,

qunﬁ}%lew? 4‘%5‘%455 @ﬁgob%rﬁm% by %0 |}’ %nyo?r%;l 291, 589-602,

| onat 1 ont e vers
@Cgﬁcg?rhanp§erqmg7al141I@1mqug$4ethods 259 43-53, 2002) or to modulate its

specificity (Iba, Y. et. al, Prot. Engn., 11, 361-370,1998, Miyazaki, C. et. al, Prot. Engn. 12,
407-415, 1999, Darveau, R. P. et. al, J. 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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The technol ogy of anti body fragment presentation in
filament ous phages offers a unique opportunity to
access the biding site of the anti body as well as for
introducing 30 nodifications in the antibody with the
objective of inproving its affinity (Chanes, P. et.

al, J. Immunol. 161, 5421-542B, 1998, Lanmi nnaki, U
et. al, J. Mdl. Biol. 291, 589-602, 1999,

Par ham - Seren et. at, J. Inmunol. Methods. 259, 43-53,

ARarcht QLs vanRé lé)lngthﬁ dn§v§odi/5\ﬂ-§%|r &}F& 'vgr%ﬁ (tl#u%dillow%ngq%lstu%y ‘the role

Pr ot. En g n.
pac@@pf trlezc avr@(p)ayglg thelrgggmtlgap(/@a@ntlgen dnditeinfluenke in the

3tfinky) dfbe hmmmsayE /15WU25 29, mtr?«a?a 1432170881719, 1091, Barbas
p%v\gm on aghd@ ¥d rrents in filamentous phage's
ﬁr ’tLl'?én é’x@h ethads: rngan(qpam Mgthogs intEnzypology 2, 119
I'VEQ hesd$ TielexciiBingé of driBs 2R6Es ?ﬂ:&fylr%tclﬂe?))ropélﬁlatof the ﬂn’fbﬁwg site and
e Wi

B Bhur8oit Sellinott ron! el Sy siping tose
ma@ts Thﬁtaﬁoné%’ﬁ thentecegnitionespetitidity s (WimkgsAi at. aheBr. J. Cancer. 83,
rzsmwnzbo@rstaﬁbetréi@ ANl ae@Ka&dbhém' 5%'3%&8@3%07&‘ %Jas Rader, C.

ity of 1 nti bod
Fhﬁlj%écrcnygrfcagﬁ 9%915859%38e|pq>qr S.4V. H. et. al, J. Mol.
Biof. 1206,833849A200d: t hods A conpani on to Methods in

1 4,199 h h f ch
Sy B el e Vo 85k TR 0BRGP 1ar7
aﬁaoclcaqaben@@ﬁbu ichgreceanires dhelotiginal atigeremiteshé Isame affinity and
Fﬂsﬁlfsefeﬁ]fmrﬁ%(jérﬁ@wﬁ&da@rﬁ h@fe‘éqng ﬁalﬂgr?tg Q%B{nkra{nd}lg (pfqlt'ne present

conserve recogni tl on speC| Icit

inyentigp haj t?éhee‘:a ing3fragmearys 2‘60"9"2@% saiy eqnhmgé]ﬁt cpmprises
edriablal regidns Bi light clavemiifichét, £ T 3AGH=B bul Ad&nin ggfrogertles in

%a |§r¢'ioB ﬁgmcf f %nlq{ﬁntd reco§§§9n Fmsé: San Usé(pregs% gyl |bacter|a host as
%96"%3@'%’493 06} .asTpresqnresls emtthé rsudartei o filmbRtoss fhages. The

ﬁigiﬁefritsi‘ dieﬂVHd' bl@)ﬁl\y 1HeT {4690 ahfiREy B8 1 nyéfhln %slﬁ':?aﬁ)etmc weapons.

e orl

H%{] W‘\ﬁf anti %iﬁé‘t” ch recogni zes
"foga thff”f?&"s g H?qrgﬁnmr the &4 wbp%@ the surface of
a Midrftageanias whage albws masipelagol the bifiigesib Snd ABRIMEY variants with

,b&g|aﬁiglwmjgﬁ‘|§rsg%ﬁ??%Osesnvent| on has been obtai ni ng

fragnment’s said anti body that conprises 15
098 ichihec obiagjivenh et dte presgnt ieatians isdthe fabarnteriatiomdf hiee antibody

ﬁdgngdnfbaﬂhalb&w EdsaivBipAgiallyl the REQRAES bEHe! 1'3F7 rbﬁll r@[gs{ irPis Lpoecmcny
affinity and recognition and

gfpmtryeaggéecfo%mmé' MRFUEPi a host as sol ubl e rml ecul es as
ﬂﬂih Itheamopmeds entibedy end theciraguehBcsbtaiied ieb@gmiirét éﬁé&ﬂcally the tumor
5&1@9%? ex %E% thé N@ggﬁl@taﬁ %rtl']LY glof/v{ngml gol %45%3&6}{11 ;i)'let qo,‘%g}/nosw or

are useful as therap Sute Weapons.
BRI9PY OF pRjth tygpors @pd h@gﬁp@efadaqvm of refultingeledst Fimumogeriothan the
mﬂnrtef&htlsdﬂyffﬁﬁﬁvlﬁfh tBQj werbbigihdit/ment ous phage al | ows

jul at t he. [ site and gbtaining variants

(Y AR Torae Pt ot o guipeiioc 4T by, ordadv sigle
@{avrt Mmeb]sem:em/md arﬁtlbbb},eorrxra@&fents mawwtmmta 16 & r&Ji@actlve isotope

ment s

(et ﬂ%gé'% & %f’mgt ‘h%’sa&h eﬁ%'Byé'?e o eaéﬁrowts P&h& Ryesent

conserve pa e se
inyeptigheci i ci ty, affinity and recognition properties.

It is also object of the present invention a method for the radioimmunodiagnosis or radio
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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25 Both the nodified anti body and the fragnents
obt ai ned recogni ze specifically the tunor cells that
express the NGcGWB antigen thus allowing themto be
used in the diagnosis or therapy of said tunors and
have the advantage of resultipg |ess immunogenic than
the " nmurine anti body fr om whi eh they were origi nated.
New t herapeuti c conpositions that conprise the

nodi fied 14F7 antibody or its Fv single 30 chain
fragnents where said anti body or fragnents may be

nd tp a.radigactjve |sotope useful in |ocalizing
g‘%ﬁ'&é’é&?ﬁ@“%ﬁ%" WYPMsi ng the antigen are objects
] tttelmemmamtgonimumﬁbemge ]lcchinieﬁch ahsdpaemet 1R thBnurine 14F7
[ [ t.hod f.or t .
PhdBEEhal AR bR RO B Wi enest PupperoFCAGRSROt001
Ehprretstizadgby the iGwHgBsegaenyes ax itite hyrsr vgridbies regions (CDRs) of the
meay Yt 8fins; 35 conpositions that conprise the

Egdified 14F7 anti body or its fragnments bound to a
Al i sotope. 5 Detailed description of the

iIODRInBYWIH | n the present invention is described the

' ' i ived fromthe nurine 14F7
?.@ﬁé‘éﬂ;%g%ﬁ?ﬁ@éﬁ%r oduced by the hybri doma with
&3 EBPRURBEIYYRBMODY 98101901, 5 characterized by the
Ll onnan sequences of the hyper variabl es regions

of the heavy and |ight chains: HEAVY CHAI N
1: RASQPISNNBED:  Yi DPATAYTESNQKFKD 10 CDR3:
ESPRLRREOSISYAMDY LI GHT CHAIN CDR1: RASQSI SNNLH CDR2:

%@éﬁﬁbESN T QBNRWPLT 15 Preferentially said
chimeric antibody is characterized by the foll ow ng

Seaderentiady saifl ahineeric fantibrsiywos kharegerized byRRs YolloWinghqb&fey of the

#adeWord YeqibhaJFRS) ﬁ%@ ins:
QJQEQQSG\EE%%%@K%\(%YAS S!E?F&%H‘SFRZ: W.KQRPDQGLEW G
FR3: KAl LTADRSS NTAFMYLNSLTSEDSAVYYCAR FR4:

WEARY DARMSS LI GHT CHAI N

FR1: QVQLQQSGNELAKPGASMKMSCRASGYSFT
FR2: WLKQRPDQGLEWIG

FR3: KAILTADRSSNTAFMYLNSLTSEDSAVYYCAR
FR4: WGQGTTVTVSS

LIGHT CHAIN

FR1: DLVLTQSPATLSVTPGDSVSFSC

FR2: WYQQRTHESPRLLIK

FR3: GIPSRFSGSGSGTDFTLSHSVETEDFGMYFC

FR4: FGAGTKLELKRA

Moreover chimeric antibody is characterized by containing the constatn region of the IgG
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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25 FR1: DLVLTQSPATLSVTPAEDSVSFSC FR2: WYQORTHESPRLLI K
FR3: G PSRFSGSGSGTDFTLSI | SVETEDFGWFC  FR4:
FGAGTKLELKRA Moreover chimeric antibody is
characterized by containing the constatn region of the
lg(c) 30 human heavy chain d the constant region of
the Ck human light chain. In pref erabl e
presentation, the present invention referes to a
nodi fied antibody derived fromthe nurine 14F7
PFositiar] @nalN partA body produced by the hybridoma with

o8 i{ i q_urrb@r ECACC 98101901, characterized because
?ﬁe’ ?ra1r're rpé)éi ons of the heavy and |ight chains
Positan 12: afypan t he fol | owi ng nutati ons: 35 HEAVY

M 18: P@Spdron 51 0 por V 6 Position 9: N por A
ggy;s}{llc{}li 1§h ﬁbarlzppor V Position 12: A por V Position
fPesitian 19or KMPsRPosition 19: K por R Position 20: M por
Wosifipdot i anpat® K por R Position 40: R por A

0S|t Qn 42 por G 10 Position 48: | par V LIGAT
E’f—fﬂfcﬂ:a :P6€9°lr on 39: R por K Position 40: T por P
Positioni4on ARlpor W por G 15 Position 42: E por Q Position

ar p Peeferably, said nodified antibody is
Eﬁsg}ogé?ériljfeoabby cont ai ni ng the constant region of

Pesition#@1 hperah heavy chain and the constant region of
tieeT@HAINMRN |ight chain. Another aspect of the
resent invention refers to the Fv single chain type
'??séfﬁ’ﬁéﬁisﬂpfbKderi ved fromthe 14F7 antibody t hat
Raxitipni4ee Tlper Bequence of the variable region of the

,h&zi} haj tai ned fromthe hybridoma (deposit ECACC
98 %)}1458'1) Hg’rﬁ)get hat conserves

Position 42: * E por Q

Position 58: 1 por V

Preferably, said modified antibody is characterized by containing 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 981 01901) and that conserves
the recognition specificity of the 14F7

Preferably said Fv fragments include light chain variable regions derved 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 forthe

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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the recognition specificity of the 14F7 Preferably
said Fv fragnents include |ight chain variable regions
denied fromnon inmunized mce or human, different
fromthe light chain variable region produced by the
25 referred hybridoma that allow its production by a
bacteria host as anti body frabnents present ed on

fil ament ous phages or sol ubl e nol ecul es. The present
invention is also related with the cell lines that

FXANE IRe tdﬂ&eﬁh 'wﬂ@ﬁﬁdﬁ RNEblatb! WRAT ARy bt hed gg&nﬁ@&j rbBfbinant

bacterla Eone roduce the fragnents ri

BhAdiesHer theiEn m%b"‘%%ﬁ'8%\?&“atﬂrﬁéeﬁfcé§@mp0ﬁlﬁ%maﬂdm the treatment
raatl/at ledalizhtion ahb &leplifalichcd widligrint @ﬂmeSI tions forthe

t n nd/ or | pcalization |f|cat|on of

THE YeBFiBY oBGrbliin, S0P, 15 “ShePlln G UsP e aseserpirwention s referred
pelowst ases and recurrences characterized by containing

gne ORDNEesngIﬁ%&nmd@nl ifIR3h! abna@to!,\vgvﬁ%seescgwn I&eactlon) of

f ragnent rese I nven on a
é&qwme regions of V‘&t‘éFT mW!"Ps?"HWM cation. Said
ernénbm O4F A éﬂﬂﬁ&i‘twa%obﬁtéin&ﬁ b Oinr‘quntz% g@BalBR mice v(\:/ﬁh the GM3

ctive lSOtO e usef in | ocal |zat|on an
PRGICES Bepticed haRapoRBFIY conbperod ik o Fonivcibgpraisgise and in
Presents oinFresnd adjateet] (Bt 0872782 Als CanfA teheal dnﬁmab.’a@dg 3:241-247,

bﬁ@dj”’%@aﬁm ?%dt&?r‘?e‘# Gom! Qfe EQ@U{n‘ ih% Faoénﬁ{)rﬁgw{z@% gFthe 14F7

nmaceuti ca ositlon use
al?ap‘a?nw getihody émwam la@H Mabi that fGC@QlDIZ@nth@fNG@M(@aagibmde using

tﬂmHEOLTbﬂréiﬁérﬁlrﬁ&%dd ESIBCOPBREN N, Q%r&u‘?g & QHéJE{ﬁarﬁ’:fb(éturer s
E he present invention is referred bel ow. 1.

theS| s and anplification by PCR (Pol yner ase
d‘hasyntrmm ittengomplementteey DA (E)NIAe asregh@ ﬁﬁlpmfcaﬁdhanfll‘f’é:VH and VL

V&‘rfébréere Bﬁé %%yper@}geﬂglhé]?he tolf]%]aéle@ d%/ fgC?i {l]-’romega

I ZI N mce Wt
Héﬁb?‘i’cé’g"?ﬂéo NEIMamHiRAbirerss regoraraerdatiense Brieflyt ﬂnelreamon is performed
demnss tig ofi RIOATIO tpPdsBRiceaBid 26 hmokd &rlﬂéemcgllgnuaﬁﬁwgddesngned for

%@rfé&%ﬁ&mé&? chbé-b%all ﬁtﬁeﬂg%Aancﬁ tt@otcgrreeé)an npq)wgwgcleotldes the
extamescif eattevanable wetmm Vpir ardudl. irgrubdite 10 4hidutesrangoet @Raliater add

Hat iRy c&rmﬂﬁlh&% 2 glﬁlof'\@éa'n &B?&Tﬁggﬁl\ﬁ% t1h%M M RQGS p of

rac ‘i on ﬁE

N@ﬁ’% | osi de usi ng
¢ ramupta%fcqu ithg" PYA: Relymerase ictegetion kyffer for a total
vo1mhe ot 60 QD.SThe1§am'Bl‘eS SY MdBabs IR asthiguted aph@ti‘e@trﬁﬁmes at 94°C

f th
varl ablre r'ggdlq{énl;soh ngtbééﬁhé%grﬁé?m%st%ﬁgmge@o §pconds), 60°C (1
iRl 85C (aﬁmmetgs) RTd WER: (il poetggion ofUSAjhums abeatCng t o
phe Wftﬁﬁ&ﬂﬁ%hiﬁeﬁ@ﬁ% ge&&? AL boh u.ﬁe'zﬁm c.,

reaction I s perf resenc

Dae B’Hﬁ‘r"é’smdl*‘e PRB dtheoyly @%M&%g-mecuw e aesticen enzymesEco
RybnhelilZionWH, and Feo RU-Fal A bavk, 4AeclBhY RNFle tiective expression

9&'&&?%&8&% "N 8{ yagof lljrgllnSr%lll\?e%?odtsh%Z :89104, 1992). The VH region is
cloned in the PAH4604 vector that has included a IgG1 human constant region and as
selection marker the gen resistant to L-histidinol. The VK region is cloned in the vector
PAG4622, which bears a gene of resistance to micophenolic acid and a constant human
kappa region. The resuiting genetic constructions were named 14F7VHPAH4604 and
14F7VK-PAG4622, respectively.



10

15

20

25

30

35

20 extrenes of each variable region: VH and VL.

I ncubate 10 m nutes at 60C and |l ater add the m xture
containing 0.2 mM of each deoxinucl eotide (dNTPs), 1
nM MgSO4 5 of AM/-Reverse Transcriptase and 5 p of
DNA Pol ynmerase in reaction buffer for a total volune
of 50 pL. The sanples are inclibated for 45 mnutes at
48C, 2 minutes at 94C and later submtted to 40
cycles of PCRwith tenperatures of 94C (30 seconds),

@% é&nstrgélog% I Q)ealj] eﬁgga (3% t@%@%gﬁhl&e%pr umeﬁhpd ?%%nge?lF et. al,

i_ ncubat 1 on utes a

UBa 1eafss- 5&?‘@1 W8l usieg the edauemes wapént fite DNAcPolymerase

TAReBh&tNdrhadd) dcbsidiRER 1é pFolfkﬁ:olvdds@ﬁHéd \%ﬂ‘%rrﬁ?r@'fag:ﬁﬁéred
andhE%he restrh%tl on enzyneskEco

Xpregeien pf tne chimayie antihgdy.| oned in the respective
&ISOr edllsi @A elactropaated (vl mmag bl 188 7ZVHRIPAHABOM AN g of 14F7VK

Mib'lﬁé’zg gi%ﬁ%e(?zm@gf%r%g%yhat a'sv'll_r" cﬁﬂé%@'é pfeﬁ@&atﬁgﬁﬂ%' ethanol,

iedtandtdisselyedin Snd A PBSsEhespateobutiensalise solhinyeipproximately 10
E&RIF¢ §Rfwnli8 slemhéo?ﬁlbé“c@ %hd a Slléék%drtﬁlgéeﬂﬂlf@tlﬂ Em% gel‘snare later

the vector ch bears ene resis

f%?ume@si)% @nfb? r*ﬂ- %{é’B& tasfah%{ iriae BNA h arglectrenpmian tray. After 10
mir@itednin icENBe lcefsUdrk isOigigen &t 4 9u|§@65260lmtah@9§0 YeARI %%Qt in ice

é) t@v e?rﬂé glgsar%?lgtzgé |U$4\gé%wgt%s1 dl}{ eJ ?Sulbecco (DMEM

612)@91@cm¢wunel roediarentith 09% Btah galf sdruret(FCS) gnd TINAR diSAystidinol.
THe 54@%0%7&%; 97e9r)\adé3\hsrlge g%g 18 93}&? dilﬁgeﬁg %QI‘écttﬁ'ntm%iYa

nmerase Amer shan- rmaci a) accor

BP%thQ?b'P“qﬂ‘egfc F""B‘é’ﬂF BymunagloReliufsadetaimined by &emy Bhe clones
edpetratart.hFdrahis Ghea poliddgene plEteNSéQgﬁEHldd&gaC@star are coated with goat
SRS B Sy A T kg b o
Thee Plkessargriberp vaghqsi with E8Svlimeln éﬂhmnhﬁk’le bufterxsadinarsdliution, 0.5%
¢|\lv§§'pé0/ @ 7.5), 3Rd He &ﬁtur@%ﬁgérﬁmmle&%%laﬁﬁ w??béﬂﬁeen FCS are

tlonb rOX|nate \'/ ar e rown

| 3 8‘*@?{?& diipa el Rt é‘a 3By e F?'?‘P%@Eﬁ vvefhedm@m in PBS

?E\Géénsaraf arel mbenncubasaluspgiadedn hOmén 5amﬂa @fa:g\ft&ijﬁ! Qﬁvﬂﬁj RBd with
9%? n er

ﬁ%rggdésgeﬁd%ﬂg {cﬁrbng r]%rﬁs ag ? A SEPer al%&eg aée wﬁgeed 51fthe same

nut es
peuney anddnabetep withray cm@pk@qwaﬁerbuﬁeesoltﬁton ptO412i thett @mtains the

Q_lh%tré?tﬁl J)-ﬁanﬁﬁnalaﬁhﬂet K& sinfinR6s W8 labSorinad ﬁéaéd?ed\@ldt'gﬁ inl
J{'E Q&/E el ective culture media, with 10%
§ SEPag ¢ F'ﬂf%%'%%fé?’%\h@%@?ﬁ@ Be aE‘r’ﬁf’gt'? ueriige by amgogpetitive
ELiSAslising 8@ NGoBMS altdeNmﬁMaS \oasgliosidesp aBieflyl Ghel poiedtirene plates
' S T rQ
PRAEOR, N ik Bt RTEOL or o BuBR AT P kel Rk
m3neioanet and aratincubaied fdn |Ose hmzr qbéI?‘SE‘s fThe plates prathes blobkahwith 200

Rl Bl Rpre sg?)%fbﬂfn}n s%f ﬁAZn /}’\f'nt'rlga]g?%uﬁi @F—I m}?b"&}?g’m%one hour

serumin car onate ate
&l 37°Gi After Iashes WIthH?eS Heasaswplesrciuted @nTnm&m@@Avm% re added in a

EhedmrRon Gﬁg@mﬁé& @Hé/inﬁf @@* i 3fn1S A b’rtaéé?l@e of tfkhe tflotlnllated

Tween- 20, he cul tUre supernatant sa

QHInG bﬁ?l qptn%ﬂ@g/m#&ﬁ%@urmg 2h. After the plates are washed with PBS

and the reaction is developed with a streptavidine-peroxidase conjugate (Jackson), at
37°C, 1h. 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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added and i ncubated during one hour at 37C. The pl ates
are washed again in PBS 20 Tween and are then

i ncubated in gnat anti human kappa chain serum
conjugated with peroxidase (Jackson), for one hour at
37C. Later the plates are washed in the sane nmanner
and incubated with a citrate-Phosphate buffer sol ution
pH 4.2 that contains the substrate: o-fenilendi am ne.
After 15 mnutes the absortion is nmeasured at 492 nm

e $RA0&REs yofotf'let e t%@'d&ﬁ{a%n% NinePRRY aggcaggﬁgid O tﬂ? AMPH|

antlgenls verif y a conpetitive

Fioar Rt Mhasoaling Ngic GhBY gEMINPL S P8 821337328F | 1987); Hehich allows. the
RBnyifation 6NBe Bbghess of '?QJIr)ﬁ CHnﬂno %i&c\)nth"‘ﬁﬁ aﬁmsgc H@l& Riructure,

Ll
N&%aﬂ?&baesﬁ 39'%13?% W’thélﬁogtegth "‘F’BF”O@ﬁ’é‘C'FYo Ho Tt Aggms Reedict in this
shex the fagmentsaalatekadiherte Wdsbntalh ofLT eitoey innfle vanable reglons of

B T uffer,
JRRB DR e el P ARG s Mol ot e wi Eh
PBsalvp‘Is@f@amplcm with hineah immunogiobdDhs.BSA 1 % ar e added
TRe AMAYd WQ&PEFI@JS' &Mhé @Qr%%leb&{rﬁﬁ%nofzthg/ 1'3“7 areo E%]rpagémlth the

i resence the biotinilated

éﬁ?‘FeBBGC?yOflvaHﬁt?'?rﬂeg'%F o8 7epoged higan H"msl(fos@bultnﬁéo frleatifg ghe human

&nreunvagiobekh that tmsRBS highad Holeloge aah ltmmmndimglebm@sétng analyzed.
Se Ccon ac

$ht isos L4 F LA SORSBADT ele e EAHI Y Fusb TRl tngepLasT

Arog@sh dhitsabul iSdhetodl, Neleih AcidsRes25: 3889 34027 haody

humb%%ﬂtﬂeréﬁuchﬁmm&ﬁz erfﬁd' ction of T epitopes.

sequences of the variable domains of the 14F7
iP% eS§P4 F?x sbtpepethod PFé inpeRipvingothsgedustional Gaimrounggenicity by the
alpturd ot humanitatide & tr%Zﬂé%sﬁI%Zﬂ eplilo%ag ) with\& inGRimal &Vi'ﬁutéttbﬁs in the
FAE et | HocH sebifEn® SHITFR(Re nensl et Siclie Biacig tose
P@?"@ﬂ”é d'VﬁhV@%'"tﬂPﬂeth’IeeG’@Qﬂslomtmgwn|0tthe)pml§|amee®gnltlon site.
&b@ﬁdlhd e Pﬁe@rﬂidctﬁe sBquehies ot tﬁ@%laf)@‘?eél&%g\vw Bh V of the murine

FVY] resentati on T opes 1 n
%’P‘H’H’@ ogulingRye aﬂ@P% £ with the uman ongpf |hr9§ﬂ%t f@ﬁ@iqsx ami theygsidues
maat idifer béFweennihe Cinonral aadtthdd Gildihan -sefiéey S iddntified only in the

gﬂbﬁﬂ%e%ést}hﬁyﬁg%thwy Peg‘ogbolfl Ith'e T{%\gatgp%qg?rges of proteins

uences abl e donal ns
eb'mﬁfawe'egm'tmerﬁﬁte Fiftg &gitiemdiationd lwﬁama@ﬂ Realte,gi99ms Toése “murine”

Fé%méé #il JRUAB Bnd<SU4EQEIbIR D bbiRg nufd! YERb Matl 416 ftmr'lm?rﬂthe same
| obulin that has the highest honol ogy

P?Fétwmrhﬁg‘“%l‘ 88MCB%ei ng anal yzed. For this one can

Uibe reditueS\W<S8MRONThe &R fumsttiens vespbredibie of thed tdrhidedtructure, those

RASRAR 9% P SEng SRR AT S R i ShppBl e v

intrphasel Gen F‘BtrPeo'F‘UiaFﬁﬁ’LF?%g'éﬂﬁ?l itequid aﬁﬁ@b*@sﬁb@ntﬁeneﬂsmnaiestructure of
fetvaasbié deRaih of &@hérﬁi%d}'garfdhﬁud' SfH4E e YhdHg thNRe antigen. fAddmonal

rupture or hupani zati o
PRI S idip el s 41 sybbRubbns PHAPRGH o1 o e e calisture can
ba Obthleed BRsoleqyiaenddeliraj df yhe variathe sgiosegnent s t hat have

§in@m9 %Lél%ié"&l t.hé( nﬁ:ﬂtiﬂr% Hefefs %Léhd:islsngletprr]eosse(nece of proline residues
in the amphipatic helix 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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positions involved in the three-dinensional structure
of the antigen recognition site. According to the

nmet hod the sequences of the variable regions VH and VL
of the murine inmunoglobulin are conpared with the
human one of hi ghest honol ogy and the residues 20
that differ between the nmuridd and the human sequene
are identified only in the anphipatic regions that are
within the region of the FRs (Kabat E, Sequences of

REQIRAES Bre Mltaldd B QLR \/&@ion%] @gri Bg%ﬂam%:zﬁf i tg 5%“?’]‘ fainbinations of

Nati onal Institute of Hea
MB4A90®s will be the ones susceptible of being nuted

b\Ytet e fyhbadn @fee nfuﬂh@@ehtﬁbnﬁ@%fsﬁgmﬁﬁoﬁnbt b&ﬁlb@f tgb%opes and
4 The residues present int 1F—zs,
RGN s <sepfenisr T o iy Arterait R0 e, harTeosencs, te
sulsgivions are triade Y thei cenventoeal ﬁ.nrchrﬁlhlﬁsst Gﬁedﬂeﬂf rhinggdMabik, ng

| se can_not be

- 1ot bl Slehesidiorthe hliRaplted farhR sFHBUE R hENsPaRuy

Snee dhe genetie constiuctipns |calb¢@oold]miimtherH Iaed amt ne@OﬁEy ofaihd 14F7hT
bhﬂb%dﬁﬁfee&ﬂalﬁgbebybihe%aﬂoot Qestch?ed ﬁt@e%’a%d%lér{eu {8 8}? respective

i nformati on about the influence o

BRI BRAARG VesiPTS ﬁé“'la@/ 3 afepculey pbaver i @ancass of e aibinasiria eahtibody

bynstrottivo i loatainingd ¢lei rtgowﬁg : guhemardoa@}u@t,dngg I1Qﬁﬁ-,TV§pﬁ@Q622 and
nut afjons e

A ENAIABL T8 e (e it 8L 3R o1 TE A avSH Pl R enacty uncer

e sape fcaﬂfi't'qnha@esaﬂbﬁértoalthe rehimenie argibodiu €Thd0€l6ne30producing the

ﬂﬂﬁﬁﬂied'dﬁnﬁd@ﬁare?»z%@ddi&?é&!)ﬁUSR t he nost honol ogous
n sequence uent 1 n other human

F'Pr‘hﬁ?ﬁ?@!%ﬁfu?ﬂeﬁ'gc @&ﬁgrb'é’“c‘efﬂg? @algeq by the Burpanizeidsinibady is verified
by aompelitve ESISAusirgathe mmmaawﬁe“em YhRGHBRi®Ss. The procedure is
%. 'é|t8 onteflﬁ crtl?gdfo re aeIJ @é}dmﬂl ne residues Phat
FEEGER®%r e nut at ed but
é-t ﬁ@FStﬂé’I"QP g santisady) draginteatsn tibiravies fondfifafrenesus phages from the
mmubﬂas of mutations. After |dent|fy| ng on the

e . of the 14F7 the possible T epitopes
LitmesssBaql A K ealatechiram thecesls Ste AFE hyinomashelcersplementary
BNAfiesatitesizedand the shqumﬁbsodmiﬁSsp&Hiﬂg tdthe U/Eﬁéﬂlé iétgioﬁ@ §f the heavy
e n ue
SRR b Ve AT ARE S0 olont s
ﬁ.ﬂﬁ”?’ﬁq With (3 %’Sﬂ?p?cﬁm[“h@‘ W@ed@\? 'F@e reginre. Tiheevayabiet regions of each
@rﬁﬁllﬁbtﬂ h@é\ﬁyQﬁSn @ﬁdriﬁé@%bﬁg vitfl tltlé"ﬁppvgbr%{bd n\ﬁmggﬁﬁoo flked to the
if%!g [% y pLe obt al ned ?1
§8?‘ld6é’ o or {dp8y %ff for & “on@ae'?tﬂo'? Hé S'l"@'§|§é‘é'ﬂ| andibodies on
brpiudiees of fileettons pbagds),apreviosty digested bﬁthallﬁGV@rﬂeneﬁﬂ'\}ﬁ\e The
ﬁr@é&né’«gf tﬂ@ EH&@ F@Ftlio‘ﬁ d?gbbijﬂ%g%n& ?ntrgﬁlgcféfd [Pg(fq e&ﬁ'gboranon in bacterias

obtai nin OW ng enet| C C
qfathe FRNdP Al 6¥2inadbe t@nﬁquanmﬂamansuma semi-library of heavy

énaangdrienk |r§ﬂ‘§13fo litnh&d Slv&gﬂﬁ(%lltt@ e adWEY I?rEJn dlﬁ? ly3F7 H%bndoma)

t d
A o s A e Srorrry it i

efnveriddiel regmne otiths dight ebabe (peelviduslyFdukifid anﬂ@%éémamtﬁ e @bpropriate
?E\E% ﬁlnélgqpeg/rq %lht%gcoggtn}cngnsaa%llrgro uce¥i in bacthlas oq the '(er1 strain

by electroporatlon to conform different types of independent libraries. One of them is a
mini-library of limited diversity constructed with 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
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15 by a conpetitive ELI SA using the NGcGWB and NAcGWVB
gangl i osides. The procedure is identical to the one
described for the chineric antibody 5. Construction of
anti body fragnents libraries on fil anentous phages
fromthe 14F7 hybridoma. The nmessenger RNA is
isolated fromthe cells of tHd 14F7 hybridoma, the
conpl ementary 20 DNA is synthesized and the sequences
corresponding to the variable regions of the heavy

I u3|
2Pk Wiy SEt-B e ooy SRR egBIBS! kBl Batpethram murie
ﬁwﬁéu@ﬁ%UFWDWWEﬁ nurine variable regions. The variable

reegs&aﬁ 9 anRid¢Raraighkdtionc gt NRAV !

gi ﬁo i Hf 0%&?"3 appr ogrl at e@eﬂg%&d% rfb“ ab{'b&ﬂ’o fragments
?H nst BYEANEMIHG 1 m vector (designed for the
[Dotmizst @it exoh dibrasj ARl @kéMal Anadt itd prdese Qﬁh 088 fiopr?them usmg the

SR Bt 4 R RSy BT ) g i

metmdv dagmenis mnafyzqﬂdlmw bmam educmelsdoynmunoenzymanc test (ELISA).
ahes th® Rk | &Gddcfhgbﬁ'm%t ﬁl‘hhﬂﬁal Qrg s, a?é‘ Ig?ah?ed Phages bearing

| strain. The transformed bact erla

2atikody aempyts Jpmrba igjal reikrenohtEnEianmes! bastsirgribatderms each library
larenproéuted ity ethhtaypréﬁﬁrétloh Qich hﬁﬂh&%hél%ﬂb&cﬂ/‘?ﬂbhaﬁm LAE Explore the

"d}(/QFsIth Ilbranes %%@gr & gt Q?%fsem?ﬁel N GRBIgCY with the antigen
M'F@'l’sﬁl\&ﬁlbotlm tofa splid sarfHce, ﬁeg:hegEs learibdn thel argbbdyCﬁ’hq;rﬂbnts with

bRERY! ;:lﬁét}gl AH Ty fztfalngﬂ A dnd kSt %ﬁm : uct{yhgx Irvgpr | Ains. The

enZ nES égpenetlc Con 1 ONn S
PR BRIES %"h eb%&dtlé/ra ghangp eaniGrre gpulinlied t@;obtam a new phage
elbadre g Geblob @8, stdrihgCANbAd Tort héw %@I@&tmﬁ)ﬁ?@é oﬁftlhe ka)mtlgen After

rar mni-library
PR RRRERn 625 Biq VCE%HC‘]Q"Pr‘ﬁ&'B%a"ﬁO% regBeRfPIegBited on phages
iregi emianiest ist #nalyizédyhthus Hhe radditibred clonbs arouding rfomotibig fragments

Gﬁﬂtécﬁln‘ﬁfle hie Ingﬁiﬁﬁargmﬁﬁﬂem Li braries of chain
?E@ gﬁ%e are al so 35 gbtained in which the variable
[

cigrzatipr, oh dbg, nihedy rlomests, PrREIOSY Ky thenelorgseingiudes the
eoalprinefdthaispérifitity by €EISAOAdalRE & @aﬁelQJff rolRkd @bﬁ@o&@éﬂ HESstudy of

t, b
e WP reSRANRT of b PSR ORIRY, I eudlbind | o panaiy 1o be
@TOGH‘E%’ Wod@!éﬁ"ﬁgfuaﬁtoh@io@ytlﬁoﬂngﬂmtmts amddidestthe context of their

N’eﬁbr}vt&iﬂnhﬂl pitdYBs afi tHE LONpIER s@{;ue@:@iﬁ? of thBF %rbébl@r ibriaken
gﬁ qndon1to produce phages fromihemusing t %
EPar phage ML3 KO7. The recognition of Nglycoli

@V(Bleﬂqilomdg&xpimageall ltr&anelstﬁglohfmzyrﬂéﬁ brbﬁﬁbifufaf @gmt& Wéll as the
gleryt% Eﬁic? %%eﬁﬁg lf(ﬁret% ‘rf]’Qd%r%L'l omDmerm% Sgtrlrﬁ% u ‘2;_\3 c}{dqa nmse specified.

e crones
FEWEP'FGHQPW'PB@WGWW ﬁh@ﬁfmnmal Phtilpetly. bear i ng

ané ispiardsid bRGRREDNAC Bh@hd BRphiRLER) ﬁ:ﬁ o
trg@%ﬁorﬁed bacter?g t hat 8rns é%c ?%?& %Eﬂm VK murine
c

SPERECLRP'E Wak deAomed, @B’ér‘ﬁ? iV§A! (Folymeraser aivymeowaing specific
aligondetyidés wigmestristion diledol RV-AHhé Neor VB, Yed Bd BV Hal f BEVK. The

h b d I
el e e RR BT 7701 T e Bound 1o a

ENYHi surface, the phages beari ng the anti body
DiigeBBstRie W (hybrid in the signal peptide):

5" ggg gatatc cacc atg gaa agg cac tgg atc ttt cic tic ctg 3
Olygonucleotide 2 (hybrid in JH1):

5" ggg gctage tga gga gac ggt gac cgt ggt 3’
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bi ndi ng capacity are retained and the rest is
el i m nated by exhaustive washings. The bound phages
are eluted by a pH change and are nultiplied to obtain
a new phage 15 mi xture that serves as starting
material for a new selection cycle on the antigen.
After various selection cycléds the recognition of the
anti body fragments presented on phages from col onies
is anal yzed. Thus the additional clones producing
FynGiki onal fragments diluted in the initial library
are tdentified. The characterization of the antibody
vagnisinotdet dwhddin thysignebpestistles i ncl udes the 20
an gﬁ%hﬁtdﬁac&ﬁl@g‘i@ﬁﬂtcﬁd&déé’cc@&agﬂal #%ﬁ@gﬁ‘%ﬁ & panel

e %hg g gﬁ t he studyo e tunor
?)&'@ @fﬁ?eto? @'&V ”An‘H:;Yﬁ i stochenistry, the evaluation of
bt sagcgmgmﬂta/cgmc bec tcpagchtitrgtd cass’ soI ubI e functi onal
#d E#&‘a é{? P{ ﬁ@:ﬁ‘éﬂs ofw §Aod€KH} e glg 5h L c{u% H%t‘oﬂ genz’)fmesEco

hages and
E‘NEMT@ \v dari Gt @drlﬁzgl Bﬁ§3/ Efca i, end C|®5dllfm thelireresmectivexgession

PRTR! EAHARDA aﬁ@ ?‘AGQ@QQ' kG WHEh A Yﬁécti%l?/ "T}@E;g \/&%rh @f used for

used as wel | he reagents and

B¥5t ffrrRsgiop r%dwm%qbel'f&l MoeEaiai| s e Heard; dgsated by Sherie
speisoi i(edLA, Caimomih,eusa). Tat aiebtioN @AHRED4L Hds/ tHehhuMRini I§G1 constant

| h of the DNA ’gt
MR A0R 4 4P Rery PSSl Dbl b G2 5. .
Irerpineh Melieeds ﬁé?ﬁ&ﬁ%w 990} HDrchgha/dht amb Mikmegiase ob ity IF7 have
B&drNElorsdaSh ithe &rev%@s %ét&@ nﬂh%' c%ﬁémﬁaasvw mvnqs;gmea A8 14F7VK

H,~ and
%ﬁé“”g\/ﬁ'ﬂﬂﬁm%‘?l gonucl eot| des vvere the fol | owi ng: For

Wblvé)rldgpﬁ’n\uérht&ﬂdriedevele sduiended Bynthk %e&knﬂﬂtﬂéotn?@lﬁteltﬂﬂﬁ) (Sanger F
a g

T T e

g@mgag'@ T4 HNggBolyaerasg) sequeociog) kit ggmeBdhark PharoraciwKaccording to the

Mﬂ&%&rﬁ@ﬁ'b@%é‘-m@h&‘f@&hr@r 'T'Flet\n-?aﬁi JR&eqiREd AL a Righ relation
a\LEzgtc cacc at&?esg )C (ta)ca cct cag

O e, g ich, Soshcibey y ihinet b1 mcenyibaitel theyKabat

M&sbﬁ):atuﬁ HKabatgE, Gequpacest blapotinst dicinam®nolbgical agerekt, Fifgh Edition,
&'Oﬁg' ,e%ﬁﬂpgﬂ%qth% gf,) the PCRs of VH and VK were

restriction enzymeséco RV-Nhe I,
0\#% WeiR PleEtrgPaRtedayith) 10 g of/RAF AMPAHAGR® @nil r Ot jree bt 14F 7V

Pﬂsmt néglized WiRSthb %ﬁzyﬁ(&ep&tpl’ StheFAWKS O red PR cipRsEd Z&P C)erthanol

e s RS SR 53 S VS sl g e henc
werd colcteddyrratistightionSingrestispended in 0.5 mL of PBS together wit the DNA
in the electroporation tray. After 10 minutes in ice the cells were submitted to a pulse of
200 V and 960 F and incubated in ice for 10 minutes. The cells were cultured in 96 wells
plates in Dulbecco Modified (DMEM¥12) 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 immunogiobulin is determined by ELISA using the clones
supernatants. For this the polyestirene plates (High binding,Costar) are coated with goat
anti human 1gG serum (Sigma) in carbonate bicarbonate buffer 100 mM, pH 9.8, all night
at 4°C. The plates are then washed with PBSTween (Phosphate buffer saline solution,
0.5% Tween-20, pH 7.5), and the culture supernatant samples diluted in PBSTween-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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10 Morrison (UCLA, California, USA). The vector
PAHA604 has the human 1gG3@ constant region included
and the PAG4622, a human constant kappa region (Col oma
Jet. al, J Inmmunol Mthods 152:89-104, 1992). Once
the VH and VK regions of the 14F7 have been cloned in
the previous vectors, the cod8tructi ons 14F7VH PAH4604
and 14F7VK PAG622 are forned. 15 Twel ve i ndependent
cl ones were sequenced by the dideoxi nucl eoti de net hod

%ﬁg?igi%{eepraﬁ:lﬁsé? Ialrl;Or %Qour %g?g&d g%}fé tEERIafgfge washed in the same

mngqmmmg)batqqswlﬁga tchrate'bﬁtherlfﬁeﬂeblaﬁm S GUE Mt BEhtains the
Khﬁstrﬁt@n@feﬁh@}i@‘apnhr?er RRE! B mAGES {h%_la:;ﬁgor%ﬁ?ng% g'lee‘%rr 0%8134?’?[ B 8

descri bed by the manufacturer
have a high relation wth the |I1B and V subgroups,

ERampiet 2.VRé4ttivity ol the Sl ak7d\ e
l&?ot 20 cl assi :‘v:| cation ZKabat o@ @ gggﬁﬂ*&@ﬁé@s Nfa NAcGM3
pro

s of i nnunol ogical interest, Fifth Edition,
Ree feaptdvity bhtbe i1#ET ehimbridaraibbdy, (AlaB\Qélé detdiafi eyl aScdf\gfeﬂtnve ELISA.

t 1AETVHPAHA
SO 900t I Bl (YRR T iid e e
"BseINIQASOT R e sIsriRg: ipfatasa Pelisom, t Munelt breaterl with rihex €M3a Ndlycolilated

garﬁgﬁwldéegolhm&%hﬁvlv a@&nﬁﬁ&:on@&ﬁr‘éf?&ﬂ 5@6 e/I iﬁhﬂ)tlgn Sﬁllhﬁecognmon of

unt i onfluence 25 we
B Podrliyine s AR AR T AD. IFvie. 9 muasremelilly was observed
Wb@jetchﬂmgvmb filktes BMA the mﬁd&ejlaﬂétﬁ&bﬁ&ﬁ% Qﬁ% 03 VL rfgty either of the
. S were su mtted to a
ilrbgéleéLQh%gﬁ%és N%bg\%g ltﬁ'-pansdtﬁe et%ﬁ?téoﬁ’ inice for 10
W'é§ Ohtpining-differeptyersions plithecumani@d aetibady. pl at es
The DIA7001 eAd Ww‘%@%e@ W@é\’b(ﬁr@re@@‘tﬁ%eﬂ:%dée%ugﬁceg data base

L- hystidi nol
AN PTBN POnEPadi duen saguenss Piibe 46T ApREr the VH and Vi
regions (FimhA ardi Bp . Ad8illoriie inpottel sefuieAdes Qe S| Wﬂc%glons or potentlal

T &pRUpes l\n@@*’bété‘rghﬁédd Qlafdr %1& %ﬁtall?x rl]efeggql is rei §he( %Pgme VH and

super nat ant s his 't
Yt igAvRyIceD dtta rumap eseguences were hiegaoamed a(oitowwigummmhlsgﬁethod of

IevidniPatichl ¢MBgpitoPest VPRAALBIOW! tﬁ@ﬁﬁ?n%ﬁ?p&g%ﬁ%ut%ﬁ 'i}\c\’élt can be

'ﬁ’?\nﬁoﬁn all night at 4C. The plates are then was
E'FS'BS- Tween (Phosphate buffer saline solution,

Ip iBesapasb the2(] rqglaniniBationaincthe pesitoms 5B e11S upergad antas, 40, 42

r
SO A 0 13 LI, 1 0o o
HeEtugd a\{ fiMh % R, Madt b, &0 @ndh Ve reshestivelpcThest editations were

[Epofatmeintyi O\hﬂm;{:hl?i:g@ P@mﬂﬂ@dﬂfétss Qﬁégﬁﬂpgrg?‘i %&gﬁlt ﬁgcgtt‘éYle:tAl&d%%iesearch
PRABESARE S ohdR B9 P plsburefocinn rof 2,400 e dbadets i the frst
Wlﬂsh agd #et reatlis- Vgﬂﬂ@gpémpﬁecbmfa‘nethesBCBtuSmg dWHthé. obygbhdleotides 2
gt %@&qﬁ@ﬁces oHRs nygtgrﬁlclegtlofeg GE&F% ﬁ W51 Af t er 15

nut es the absor I'S nmeasure
@%ﬂ?ﬂ? gotides hé@@tm%tws 8f9. t1hén4112?1>@*‘ameabodymagal nst
mltigbnbw 188l gﬁ%ﬁ@@gtg%ﬁé tcPesk §3 gaJ g'iaeérfat éc%% 30f
(Slgq_rp géec{tldgg E%{dgiqc%gc tga ggg gSc gat gac cgt ggt 3 m ned
Olygonucleotide 3: 5' ccc agg ttt tac cac tic agc cce aga ctg cac aag ctg gac 3'
Olygonucleotide 4: 5’ ggg gatatc cacc atg gaa agg cac tgg atc ttt ctc ttc cig 3’
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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Figure 2 shows the specificity of the chinmeric 14F7
conpared with the nmurine 14F7 in the recognition of
pol yesterine plates Polysorp, Nuic) coated with the
GVB N-glycolilated 10 gangli oside. Both Abs show at
simlar concentration a 50 % inhibition of the

- recognition of the antigen B¢ the nmurine biotinilated

14F7 Ab. Wiile no i munoreactivity was observed when
coating the plates with the N-acetylated variant of

b@%w% &‘Q)(N %@){?oﬂucletotﬂ ne%n'db dlregig)ﬁ,p:{j % %r,nillr dggcnbed for said

Wwas Use e |rre evan
(Bb'faé'PFﬁ nge GV‘F'PEP'% of the PERe pepduéts wae pértomand a€described before.

dﬂfgbﬁ%btldelﬁr fﬁ@?nulé’tﬁﬁs Y& 1@3ngq ¥ o?ﬁxga@%ec%a’ﬁ'e re

mrrgar human sequences ta base’ obtaining
"ﬂ‘bﬂm %g&?%%@ﬁﬂi‘g M@W@ég%‘ggt Be 14F7

atygbhathptifion: tmq;g\j{:dﬁﬂ@dtgw@ga@;agtg%@%c E&L@,t ]gft’k and B).

se es I patic regions
6885 C?e% ‘Jal)é éll SpY FAIR SR ‘iﬁéa‘ﬂ’@f‘@fgﬁfng’e P Lat er ? he
@iygamuctmgdm éeofed;gg Qatatornaec tigtdae agultadigg Wid tR B ttc\ély 3’
Elﬁ%@@ﬁﬁc% th@b%vﬂymntaﬁﬁ%;ﬁggg%\qﬁg an evte(rel grgo%%%floqs R, A, G were

lowing the this nmet Unani za
@Hpqlﬁ’ﬁ@é" thggpositiensy 38, 40 aRd 148N e Pt sarvied them, substituting the

aminatacids &, tha,tregp@at.\,lgg perfornmed. In the case of the
5 9, 11, 12, 18,

regio ti [ € positions
¥5,°‘ﬁo%es °W2 ofte ‘gyg"gﬁ‘ge%geﬁx\gr and % 139t @ 4undaseripagefor these
@maﬂ@f‘saihﬂsve@?pmmg df the/PCM4 priédudid wis pdriormadadtidscrifal Before.
éNE&dcfeHﬁcﬁe@ férQﬁ%MutatAbnsys b anta2R th\ééwga\gecma ?maegdb;//

é ectivel ese I ONs wer
\aenugispiidey tﬁé’aF’@Q 131598 Geg sca(cvcamwgragectg At, Nucleic

Olygoitucleetidaar: CH ggd -écﬁé@t@a 264 gac égq %9& cgt léﬁ the

, th
OpGRUEE ' 5 %80 2rEl ot paodbig 4T s disnia [n
Qivgerticleot?ier: S iagg gelaic dabeatglgyg agyicdcgy hid @S ot tic a@;ds 4.

ﬂ-hﬁlysﬁﬁw%ﬁ@ﬁg ?l éeﬂ@er%leytgé’:}ﬂg 0k ?r?s? u,sne%gar & p(isitlog 48 was

onucl eot'i d

'Ttéc’d%ﬁfd {nﬁéeg RNAS pearipg them %@s@"}’@dh@ amingtacidd far:Vv. SBelg/ﬂ ere shown
iba@lygbhiucEotidesalgaridC?, HgP R4, dR8d Wﬂls%@aﬁﬁaTﬁ&Bvaﬂgplﬁg of the
IQ:NQSJAUEJéﬁe%écFe%o?medS s c% ‘Tg{(?ggga,gc tga gga gac ggt gac

B ccc agg ttt tac cac
@Waowg'e%d@é fqagtm rmttguood@ chthg hetyy gpam: 3'

Gl yaRbiestRat istgg faa Ryg o g atRlAt & tact atg gaa agg cac
é'%oatc ttt ctc ttc ctg Once the previous nutations

WEERNAS % P 89H95IRACIHa P JamgEkeacHataat Bt he 18, 19
@lpgbrdBleot®e 3p GSadtigRitec awicea B tagpduced in the DNAs t hat

tl th K, M
Gyl s, BTG ek e aslieanoa i Gttt €S
Al Yngem cetasions wers ﬁeﬂﬁ?ﬂj bSZ Seammcé OEhe3ganetic ehnstesion iobRthed was

depbmmaied 1480844, ONS. The over| appi ng of the PCRs
oduct s rformed as descri bed before.

r S e
%t%‘é?ﬁﬁcqfé ﬁ“%@y £oain theee argraifferent emirg acids betweep(the VH1KE? and
the anogt siniddr huméh yeomEOkee hbdseribimé bedatkedRbsel GBsltBnaFolved

&hiflo h&&s 9% \%gger?%one 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, I, for K, P, G, Q, and V respectively. The mutations were
introduced in the same way as in the heaw 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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5 A ygonucl eotide 2: 5 ggg gctagc tga gga gac ggt gac
cgt ggt 3" dygonucleotide 3: 5 cct gca gga cac cct
cac tga ggc ccc 3' dygonucleotide 4: 5 ggg gatatc
cacc atg gaa agg cac tgg atc ttt ctc ftc ctg 3

Li kewi se once the previous nutations are sequenced and
verified, nutations R, A, Gvire introduced in the
positions 38, 40 and 42 in the DNAs that carried them
substituti ng the 10 amino acids K, R D,

SpRtiiodby: Mol ol Biha o B0 Bt at | one.
ﬂl)éQoGV@?qt'ﬁBBI Ry &g gidgec RCRY th agaiac hge ugagtc perd or med as
ErfohiidIesliadbef of et tg@aég Ql?lé%kg%tdt qgﬁg LQr gt he

gft at i n338 40 an a| n:
YAOBHFIRAUdB ¢ d&’ 299 gptate saca ajg oile tht(mya(t@afg cgjaag datjt(agpett gga ctt
@Gag ggt ctg 3" 15 Oygonucl eotide 2: 5 ggg gctagc

t | eotide 3: 5

Aﬁ@r g/g@fylgsgbyg ggql'%gge qﬂg% pg éouF. C![nutlagélgsgggr%&eagorlg me position 58 was
@t@gmqaggm thet DN Hearify thgogsubstitaing titaarginabéid § AR VA EbIdwASre shown
ttrﬂgol?éoﬁuélé&ﬁlbg 1tdnG £hfd 3 anfl N AbLd Ianﬂ% %E)%e\{tf%hl b%es?\%irl@gpmg of the

uence prior futafions, a nut
d“F‘ﬁt"‘P@d’ﬁH@ﬁ’eF’I@Sldh@ﬂmef@rear| ng them

ﬁwgﬁhmddﬂldéhgoilh&taﬂdﬁ SWof¥d Ighl cHaffF V- Bel ow are shown

%w Lhe. 9 %!ﬁgg_ng,cl ﬁotl des 1 and 2, and 3 and 4, used in
9 rﬁfté N %‘gaeéchgﬁtﬁcr?@go% the PCRs products

Wiygopaidotidngds agc degac itheg ttbagoke agdhy gery e eot i des

X h h
ORfgohltfeoiitl 3! 5%5@%59‘&5@%9?&%%;’ gggtalt ngga tac aft 3'

onucl eoti d
'%Sw@er IdeotiSyeogpgataje Cw@t@@t(aé)gﬁc t dla)cgget @adaty (k) Gegya ctt 3’
Ogte mgtmlﬂatloﬁﬁ/agpﬂﬂ&ﬁféﬂ it 9k 'vgr‘ﬁ‘leg by §e RAte dta tcc aac

nucl e atatc cacc
060 o el S S b, thrab il 25 208
hbe Y¥KiandsvHybwreanizedi regions Wyresokdned e the VEBRr<FAMRBLE and PAH4604,

fb@rﬁﬁb rtH&tcbﬁ’QrueﬁHn@' Wh‘#‘ﬁﬁ;mﬂ? oAt glgm]l'f\lgépéﬁnaﬁﬁ%ctwely

QﬁcaseOft 31\&/& In t rear
ePqeelip dvafe @lecireror A7 ¥nHg oB@atthediwsthas cariiédathe humanized

Pariate regiend heavhmneAnasom{d‘ AR t
anm no acﬁvggg\@tgﬁze F{;ﬁﬁ&sg linealized by

§ gsﬁ 0N
GHobh Wth PO 10 Sieclforat B e ficarith et P GNe Bat express
p:ngﬂf{FﬁbTngﬁDlZ@m@anQWthsl darsticantop O®i bhedBEscBBed 48, thé lohimeric
dtibad 58 vvere performad substituting R, T, H E, I,
&ﬁ eﬁfﬁ V respectively. The nutations were
oRigy A Kifech of ng S“ﬁﬁ% ARagn 4be jtumpt, gravah\decedasierin the in vivo

8wliogenesis naddeyonucl eoti de sequences 35 used are
ﬂ?es%l' g&ﬂ QP nucleotides f ar t he mutati ons 39, 40,

s BYPAEHREL Gel e uvel wih matikg 9pl, 8% degiegariests inductor was
'@edtaatnoe*aldordaawaaegomaeggt cag tct cca agg 3'
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 isexamined
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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A ygonucl eotide 2: 5 agc gtcgac tta cgt tt agc tcc
agc ttg gtc cc 3' dygonucleotide 3. 5 cct tgg aga
ctg acc tgg ttt ttg ttg ata 3" A ygonucleotide 4: 5
ggg gatatc cacc atg gt(at) t(tc)c (ta)ca cct cag
(at)t(ac) ctt gga ctt 5 3" After verifying by
sequence the previous nmutati dhs a nutation in position
58 was introduced in the DNAs bearing them
substituting the amno acid | for V. Bel ow are shown

*r@ @lS@A@GQ;ﬂQH& h@d@%ﬁé\iﬁs %stﬁggh&%&n fdanegf)h and ﬁéﬁgmsﬁ (%{Elgtggls stained

tation e over
w&% 5@%@9'\@@@5'33&1@%@ imputostaining evith1d @hty FECAM Bab i (demthelial

fr@fkef]UF@@r'eW AShd at Jb‘%relabg M th& iﬂ@l'n[?er of go\ﬂg %‘éﬁ% 3‘51‘9 Pﬂas%?ved in the

% %g%ta? ccc tcc ag
tzssug.secalges a{ § satrqgéqd withe %@th@bcca@@rthtg t@q WMot stions of
whtyegtaumingnd.i de 3: 5° cct gga ggg gac ccc aga aat 3
¢ ide 4: 5 atatc acc at t (at)
%%’ng;?g%( kgﬁ%téucglgp oé gaﬂ?%& fanﬁa gng[l gntousl phages from
@fgehybridomat at i on was perfor med it was verified by
T . L st LUCti O

‘égﬂgﬁ]&%g «-:érdFlﬂilzr &I@ ﬁélofaker&%ﬁ&e@%ulre I(jsg%ﬂ?rhﬁg ent @8\/\6 &aﬁrol}qgnnhelm

many) HRBASOnX t e WEEtbttonm eels and ﬂmmmldzmentary DNA was
$yathabingd Whe R}@B$AR Uifst SﬂﬁndlﬁEWﬁ/FbaDgéH‘lﬁpf’sﬁ%ene USA). The

E7ThTVKPA Il
B0 Feisck) 0 e <06 oy s devoy orshe pbiidoma wereampified
26 pyclesmif pelymeease zhainéaztiore| gpl tbasolidwing I&EEh&théd‘U(ﬁ@éboﬁd‘djat 940
é‘H: FthE\éf%tP &%52}%".@@%‘( '79‘“6' ﬁ"or ti‘llg %ﬁllﬂjn Zeo%m d:oamgﬁgﬁcﬂs (ﬂ]‘] a kit of

ectroporati on process an
Qﬂgef'?{é198|08jﬁge§00!qqg¢ese\xgp é'§§d (ctemgne_mm? hYbridizingrvitheal wide variaty of

r@ioé viraBle regiond) deridn afiéikhdv&?h M{%f@ﬁbﬁur@%&é' bed for the
Effect of the 14F7 Ab

6'24’{“%6'6%‘*@%”585?%{%5@ VBl Vi (HE degenarias ppgiions appear in
kiagietsge e benurpciedf 1t elygeiualeoidesBlite $eyuBlices &)f thd ieBfiction sites
4¥b GRebriMeth matrix gel as angi ogenesi s inductor was

g{ed as nodel for in vivo angi ogenesis Wth the
S¥Pctaeous i npl antati on of the tunmor line (B16) with

sraticitat i@ ehc bt gbﬁeamogd)dbgt(gty&igtdt@i Ad@f cé’é tc@Wg{g@L@ mal e
ion eneS|

T S 111 %l BEUEL L e b CaleH ol oG oo VR B 16

% e [tie taldt caprat aida oRg ga(dw) Stadagat(ginigeltiox) m tetaateghdga 3

#QHtsy/inL of heparin, alone, in the control group, or

n conbi nation with other antibodies, to be
é‘ad 9P APS PYACLLoB J9SEl8 404 960G S0P Apeedti i9BRcagRat Fes 3
Eab@em:majt abﬁtgzﬁggg et§ agml Gacidtialiah fac g \ﬁ@@gﬂ@y%, af t erI
n n ani mal s were sacr earls
3 PEdb i &6 2R 108 Srp Pt tec) oy Brase doairay o

eMid®ini s and the size of the tunmor isexani ned 35

m&@@%@%bﬁca{% wagetg@m,qz@ gﬁqgt\ycthéa size of the

5 . gta ctc cag tcg acg ata tcc aga tga c(ac)c a(ga)a ct(ac) c... 3’

5'... gta clc cag tcg ac(cg) aaa ttg t(tg)c tca ccc agt ctc c... 3’

3’ V. Notl

5'...aag gaa aaa agc ggc cgc it (tc)a(tg) (ic)tc cag ctt ggt... 3'

5'...aag gaa aaa agc ggc cgc tit (tg)a(tg) cic caa ctt gi(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)



10

15

20

25

30

35

treated with 14F7 decreased drastically. 16 To

di sti ngui sh the neovessel s a hi stopathol ogi ca

anal ysis is perforned of the gels stained wth
hetant oxi | i n/eosin and with i munostaining with an
anti PECAM Mab (endothelial marker). Figure 4, A and
B, a decrease in the number &7 blood vessels is
observed in the tissue sections of the animals
treated with 14F7, when conpared to the tunor sections

@figure WWH@@H@QS@N retic ESAMERN F ‘paCtBfial di e gg 59?%198%straln

anti body fragnent |71 Dbraries on ametousp
Y2e7 ARSI By . elagterpratifend e QFQNA oleizanisiogned bacteviat tonformed a

$ermiFibkry lo balyl cHainseagiant ré hﬂérl@ggrfrowg'i%h?dﬁ]h bn%oma with a

5.
NIRRT
Bng svas SteqeerdialRT dipGRed @dtyemot Kidnd( SHiriaéragmBs., THEANA WB§ linked

(=" ht chain
g?dgﬁ?hvgthhfg%r&ﬂ%cﬁgﬁaéf@hpgl?a]\{ry }/5}' gle rggo%pr@wbysigglg?sted with the
BRING PBFYRES. BRgptas efalbei 16 Birein verd thnsbavned) with niakisiei rans genetic

%s&%@ﬁﬁ%n@ﬁo@“@dep@ndéﬂ rfbﬁH&se wile BRaifed. 105% %Ml%nf(/vag a mini

ﬁg 0ssi bl e conni nat1 on
ﬁ"én‘gr'gf"@a @Y%‘&nﬁs’efaérmq Hesvaialoe rggians bawsefghe chepy and light

bhydinsi dhrmemgormthdma:?vmmdm with Ya e oflA6M 1369 IN@M@@ §he other

t he
8?%8%3% eo ) %Qha% %rlgs th%l lin?cg;ptva_geg %ﬂ 6\,%’ cqiﬁ,-@ilons of variable
@g@eﬁ et Ighb@qmgqbtalrmdgora@@hrfronnmlcbr tappatisotype) ‘ahkehumans (kappa

&&ﬂldﬁlﬁ&@ls@{ypés’?%n@llﬁég%%eQQBf f8s: &Oﬂ-g% ﬁweaﬂﬁﬁf? ggo mbmbers

restriction sites are underline
¥Specively-c tat tct cac apt gca cag (gc)ag gt(gt) cag

Exanoplp 62 islofion i @ldnesairddig®ey Antibody -fragnieints EéﬂlnétQﬁe Ndfycolil
aémbk. gca cag gc(ag) gt(ct) ca(ag) ctg cag cag ct(ct)
ttc tat tct cac apt ca cag ga(ag) gtg

g’ﬁ@eﬁt"(’@! ing ’(hgcaﬂ Ie(g}y)fra@a*gntsd[onggg agheggaeBat raBdormiSt ieheh library
ﬁerte prodliged@Cifi rAiglotidRtiors %%t&@@lls%&o%g@cprﬁgetcd gegf‘de%gr?oed before

ksgg %g @8 'g% 039%26;&&-5% t19§§6 ltg gaecgfg:tty weg egaluated in an
BLISA ongmlywoyi chigtidenpitites ¢RostHy CUSA)OcoafHa vﬂmm@g@onggm%e Nacetyl
éﬂb)agtlp@ﬁ( gﬁ")e t(o%ﬁa ggé%eg%ré 8%%&&% wttlg 2 apw}é‘ To??%yfhannbody

aca
%PQtuge‘Fe “e‘h Pef%'dasqs (Amersg*@@ §Wéd%pmta§idmog tate ¢hacchgzation of

ih@aAdedl dones PIEHEa ol ramldbm Cthe Gelectiod of tr%oph'é?es wittPEdpabityCo f%g\dmg to
bF Rl 60 78 2 ytests 8 oS gt b @ ey a vperes
c(mfp)m@agragbrgmwzggterformai For this, phages were produced using the auxiliary
phage M13 K07, they were purified by precipitation with polyethylenglicol according to the
procedure referred and they were put in contact with the N-glycolil GM3 bound to a plastic
surface (Inmuno tubes, Nunc, 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 Nglycolil GM3 was performed in a
similar form as described for the evaluation of the clones taken at random from the
libraries.
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5'...aag gaa aaa agc qgc cgc ttt (tg)a(tg) ctc caa ctt
gt(gt)... 3 The variable regions of the anplified
heavy chains were purified and sequentially digested
35 with the restriction enzynmes Sfi | and ApaLl. The
di gestion products were purified and |inked with the
DNA of the phagom di um vect orl8pHG 1 m (Heber Bi ot ec
S.A, Cuba) 17 } (Figure 5). Wth the resulting
genetic constructions bacteriasof the TGL of E.coli
r roporat.i o
g%r??ﬁa%n%'wg{%eay %gﬁcq%r&%%gon%h%rlﬁ’g dijes Proguging FIP’E)’?‘Sa"l"Vgéﬁovated from
IPEagRF eHAINgsthe aantibedyefragnedntn thatl aedogeide fthe N-gIn@IlilLGMB, that were
ffdﬂhﬂlnﬁi @%rléﬂdlé h'e@henEPnFl Qﬁ@ﬁw?ees?l"églréych% B rafidé l\‘Beeﬁc]&Elvéc' clane was

the sem un‘

&%gld |Bdﬁ%mlnrgpra9/ @rr@%9&p%e{yhbmr|qbleawglosa|deq|ved from the 14F7
eparidors. Aftbi SheDbﬂecwaﬁ dybl@geﬁhdlt@%@fﬁ heb Yyehd tidbidtO4! from Ithe chain

el of ht chain v e regions previously
SR e e nphion e Bl e Pty i eslebgeavences. The
éq"puing taiele ehawsaths faoamtindofeldries trneneing @wtilgay %gments that recognize
L [ d rar,

g%tngldl:ll)}eé@ﬁl & aﬂ?qhﬂwaudngy(ﬁ%@h Pemﬁse%t? ao‘r? tl|1 ot%/ye UMby of clones
andered; frgm C‘?ﬂ‘ft‘ dibFnhg @M ope rdaak brrodusgi mﬁ@geﬁotﬂ‘hﬂt @fesehted cross
hesativity avitel the Igateti@GMdai ns derived from the 14F7
hybri doma with a size of 16 x 106 individuals. The
other three were chain exchange libraries that
i ncor por atbealy di ver se ¢alquendyl P pssitve cioRbd apﬂe@uenﬁﬁ@f pO&Rive clones (four
of |ight chains obtained @r eil ousl.y frommce
i sotype) and hunans (kapp S B da |sotype§f"e%l‘f?6 cycles)
t M\dipirhbgary bybriderea ®4F71. 0 x107, d/92 X 106 and 1.2 X 0/92
10 tively.q I sol at i .
cl gEr?g;s regbéﬂé:rﬁﬁgﬁp%ntl body 11}r agéa%?% agal nst the 5%n92 (%6 52%)
N- gl ycB‘B'i"Pec . Phages carrying the antibody
f r eEpebaige df lightk&sbacl ones t plogmp. @ty andom of eachygy (17 39%)
l'ibrary a/xecrhg roduced, in mcrotitulation plate wells
accordlng rocedures descri bed before (Marks, J.
D. Exghange of |!!lhf Impbda Bi ol . 22/22%835%P7. 1991). | t12/92 (13.04%)
speci fh@ﬁgrychgﬁg evaluated in an 20 ELI SA on polyvinyl
chloride plates (Costar, USA) coated with N-glvycolil
@?)BC'aﬂ?jWNhE@?%/']eaCthHtthqglyamatyl GW& bound phages were
detected with an anti M 3 nonocl onal anti body
conjugated w th peroxi dase (Anersham Sweden). In
addition to the characterization of individual clones
pi cked at random the selection of the phages with

t I [ f.rom
XL 0¥ Sartaaalith b el alfipad niBehle Bes i Jue 197 tha
’E%Q?"'QS“@J\‘TS'UF%{ &!&1 library was performed. For this,
]}hagerfiabmeﬁ@l(ﬁkOQUCﬁ%nhtﬁdeQrég%n%U%b}e' %Mplet@?a&%ugﬂééd with an

t he WwWer e recipitati on w
ﬁz’“a‘{c c/ﬁ#r %@éﬁ?ﬁd %"é’gma%ﬁ SWeger)c g alvguelpptisigs that

mbddlzmgythﬁsﬁelom_]bf the pei@atrackctel that filre thle@xy@raés b &AB3’ of the
BB R v 06 SRR, Mg v o

sequence of the variable region of all the heavy chains corresponds to 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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phages eluted in presence of triethylamne 100 mml /1.
The elutate was neutralized and 30 used to infect
bacterias of the TGL of E.coli strain. Fromthe group
of infected bacterias phages carrying the antibody
were produced and purified a?aln that were used as
starting material for a newl8election round in
identical conditions to those described. After four

sel ection cycles 92 colonies of bacteria infected with

mﬁnpgﬁgﬂr‘?gnJ r%‘é)ftﬂu'ﬂ%nfcfngm &aipa l?]dtyp%g?ﬁé’ thﬁF?tﬁaﬁglﬁ%Hla%tngm but

random-an e recognit
pelembRisotiPA: Qn%loge ﬁ?qrasenfaavwbgaqmewpemwrﬁm wah taken for its
val dhatdctenzalibnt he cl ones taken at random fromt he

8 Fromt di rect anal %le of the clones

i b i.es h
yf*e {aflawing iab ?hgy%'?eo@ﬁ%fﬁwges elyfRER thaayasiaple spaipnscor e fant chains
phthg eslected clymasgrithhespot ﬂohl@di)brlﬁlhamﬂﬁysthbiﬂ aiigif aFPBBiyELand the

*h%eclalélélﬁéa\’lgmn' uR@XF%s Jc 'Hﬁ‘?g f?ne ﬁé& c?ja snF aivaa_ri abl e

requency in 3 n exc %ries. No
p03|t|ve cl one was found in the mn|-I|brary formed

EXLI Ubl UI VL dl % € | | ot -r| :
5 hvbridonsa. KOR I%"er gﬁsel gcu:%ﬂﬁ an:ﬁvéIVIgE? addi tsldg‘ﬁrop

ACHdE7 jer eMurng! at =d<aPIP5bm the chain exchjnge V

ISERY BAh©S  aMbrnn&0TTE | Wapga ([OUTTd T8g 4§83, M= tribrarjof
the ariginal sequehces (he followng table Shovvs t he

FERNETTY of MéNSnes| pPBRAGI ng a8y “fragnent sVt hat

BEROmEIkAe  Flar™ O] Yeppd | GVB agwh4ehie T Tequencytimat
nrcennrc of _t total nunbher Qf clongs analyzed
FFﬁ dh 17ypag y . %‘ﬂbgac ne cl o3t oduced phagés’ t hat

BbBSﬁBHIEd s LDlaragtl vi Ty amddbe the N{acet i GvB:

H-braryFrequency—of—positi-ve—clon ncy of
positive clones (four (direct screening)selection
Bhyec Hiferenddsnietwédnr the yvatighite iretiione of ke Ol 204182 oIExmshanm and the
Hes! leBbrted< BN 316:9%3$ PP ( iy

es efdohte 9@@3?’ g 4 meogg aS% Itgc%]l_ /%I/og% §9§%quence

chai nS Exchange

REIHEIPS the mrﬁ%cm?@%@y gptermlgqaﬂt regions and are shown below (Figure 6).
| anbda4/ 92( 4. 359 12/ 92(13. 04%9 hunman chai ns One cl one
with cross reactivity with the N-acetyl GvB. 15

Exanple 7. Characterization of the antibody fragnents
derived fromthe 14F7 that

Fri

14F7Mab DLVLTOSPATLSVTPGDSVSFSC¢C
2AmscFv . | . MF . . . S. A. SL. QRAT1I .

3FmscFv . | QM. T. S S. ASL. . R. TI .

7BhkscFv . 1 G M T. S S. ASV. . R. TI T.
7AhlscFv Q S V V . P. S A. GG. . Q. LTI . .
8BhlscFv S S E L D . V. AL. QT . BRI T.
CDR1

RASOQ S1 SNNLH

SVSS. SYSYM.

. . D . . Y. N

. . . SF. N

TGTSSDV GGY. HV S

QGDS LR YYAS
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recogni ze the N-glycolil GVB The variabl e regi ons of
11 antibody fragnents were conpletely sequenced with
an automatic sequencer ALF Express Il (Pharnacia,
Sweden), using ol ygonucl eotides that 20 hybridize in
the regions of the pHG 1 mvector that flank the
extrenmes 5' and 3' of the sedqflences that codify for
the inserted anti body fragnents. It was confirnmed that
the sequence of the variable region of all the heavy
Ghai ns corresponds to the one reported for the 14F7,

e e only presented in the framework 1 and
ﬁp?n&@rﬁegg isc;ﬁsn Lok dsdhrabl e i ntroduced by the use
of ~degengrated gl yopnucl €otj des in the PCR  The reset
25 .0f thg peaglyenceski ncl uded the three CDRs had no
vari ati onsp @« tahe grontmaryw, the sequences of the
vari abl eKredd dh# of Vthevl.i ght chains of the 11 cl ones
were all different fromthe one of the 14F7 and were
gomgped in 5 groups of different sequences, two of 19
RUIR B€qO§ i gigy and one of human origin (kappa isotype)
and twQ otger of humanorigin but of |anbda isotype.
Ong clBne wepresentati ve of each sequence group was
thaken Nok @t.s |atter characterization. The foll ow ng
ol e KnBV -t he differences between the variable
Cebi Bn¥ BiP the light chains 5 of the selected clones
with respect to thdr original identity, their origin
&h¥ isotype and the the classification in subgroups
&EtoPAS R it & Bhe &abag TclbassrficgtionaA VLE T EDF G M Y
O Vgi nAsot-ypetdentity w th. VL 14F7Subgroup BCM. A A T .
14E7Mur i'nekappaz V¢ ScFv -2AnNUBi nekap$a®oL46%@1 1 ScRAVT .

3FgMurj, iekappas8. 81907 ScEv- 78hk SpbaBoP 7494 - SEFH -
YAhIHuB’dnl:aﬁ‘o(ja_BSELI_S% EFQ Bh;?r«yn%@gﬁpgagr 04%?‘5:

<<<" <

The differences between the variable regi ons ‘of t
lbgflt chains of the clones and the 10 ones reported
g{ig%n [ly for the 14F7 anti body are |ocalized al ong
% fence ?ﬁ%”hding the three conpl enentary
del'egm nant ‘regi ops and are shown bel ow (Figure 6). 15
Fri ¢4 Nab DLV LTOSPATL SV T 2AmscFv . | .
SI&Y AGSNSN. 3WmscFv . 1 OM . T. S S 7Bhk

4BRDISERNKHBS.

Fra

GAGTKLELK
|

<<’
rr

OO
<
-

The specificity of the binding confirmed by ELISA according to the method described by
using as coating in addition to the Nglycolil GM3 and the N-acetyl GM3, a panel of related
gangliosides that included various Nacetylated gangliosides and one Nglycolilated
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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F‘pﬁ 3proGJu|ct|%rR%1Ltlg'él Fsolgb@ aémg)cg féggeBtsr_(aftSIEe glelcopteﬁ t,yNEe ?E@es ) by
ihe cigngs was ipduced in gresence of isopropil-thjogalactopiranosidéNat 1mnfll. The
.supefratant wére Aollectéd and the periplasmatic fractions were obtained according to the

SY
H
K

established procedures (de Haard, H. J.Biol. Chem. 274, 1821818230, 1999).
Recognition activity of the N-glycolil GM3 was detected both in the culture supernatants
as in the periplasmatic fractions through an ELISA on plates coated with said antigen
similar to the one described but with the following modification. The bound antibody
fragments were detected using the 1E10 monoclonal antibody (directed against thec-
myc peptide fused in the genstic construction to the antibody fragments) at 10 ug/ml and
an anti mice immunoglobulins conjugate (Sigma, USA). The antibody fragments were
purified from the periplasmatic fractions in a single affinity chromatography to metallic ions
using the matrix HIS-Select HC Nickel Affinity Gel (Sigma, USA) according to the
manufacturer’s instructions. Figure 8 shows the actiity determined by ELISA of the
purified soluble fragments.

Brief description of the Figures.

Figure 1: Shows the amino acidic sequence of the variable regions VH (a) and VK (b) of
the 14F7 Mab, and the respective most homologous human sequence. The CDRsare
underlined and the amphypatic regions and potential T epitopes are shadowed. The
sequence resulting of the humanization of the variable regions with the mutations
performed is also shown.

Figure 2: Recognition of the 14F7Q antibody measured by compettive 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 the14F7 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
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The specificity of the bi ndi ng confi rmed by'ELISA

: S as .coatin
B b PR e e ra e NHpolf G, 0 iPregeb were
¢eRbated withdral particies) agd variasgenedniretinges 14Avat i ncl uded
FRIUFOBLS RBEGRARIbY bRh& i Mas]
hg{ycolilg?ed ganglf%gﬁggwggygﬁfgﬁ%m%ﬂgﬁgdFﬂ%ﬂmﬂ&
recognition of the different antigens by the 5 cl ones
produci ng characterized anti body fragnents. Only the
binding to the target antigen N 20 glycolil GV was
detected. 21 The production of the sol uble anti body
fragnments (outside the context of the phages) by the
cl ones was i nduced in presence of
i sopropi |l -thiogal actopiranoside at 1 mmol /1. The
supernatant were collected and the periplasmatic
fractions were obtained according to the established
procedures (de Haard, H J.Biol. Chem 274,
1821818230, 1999). 5 Recognition activity of the
N-glycolil GVB was detected both in the culture
supernatants as in the periplasmatic fractions
through an ELI SA on plates coated with said antigen
simlar to the one described but wth the foll ow ng
nodi fication. The bound anti body fragnents were
detected using the 1E10 nonocl onal antibody (directed
agai nst thec- nyc peptide fused in the genetic
construction to the antibody fragnments) at 10 g/m and



10

15

20

25

30

10 an anti m ce i munogl obul i ns conjugate (Signg,

USA). The anti body fragnents were purified fromthe
periplasmatic fractions in a single affinity

chromat ography to netallic ions wusing the matrix

H S- Sel ect HC Nickel Affinity Gel (Sigma, USA)
according to the manufactured3 s instructions. Figure
8 shows the actiuty deternm ned by ELI SA of the
purified soluble fragnents. 15 Brief description of
the Figures. Figure 1: Shovk?u;ﬂ% am no aci di c sequence
of the variable regions VH and VK (b) of the 14F7
Mab, and the respective nbost honol ogous human

SIE0Al %&ﬁlbmzﬁean%afeﬂvedﬁm ke MGheaAEA %&&!H@Qb’#ﬁbb&y produced

re ons Qentlal T epitopes are
i Reespia fith i, orost 039011, hareerizag by 4nq sastuences of

nl&a@thvaﬂablb rédishsTODRE) @ fise hedly BN IigAY dRaRs isBovitl Bllow.
qure 2: Recognition of the 14F70 antibody

rreasure'él\by conpettive ELISA. Axis X Expresses the
&HRHSYMEY concentrations. Axis Y: Absorbance neasured

@Dﬁﬁ&,mﬁmEégbKﬁﬁDmnocl onal anti body was used as
ﬁ ative control. 25 Figure 3: Effect of the 14F7

- ESRBLRBRNYYAMPYon the growth of murine tunors
(rahpopAmN B16 tunor cell line). Figure 4: A

cal study of the effect of the 14F7
mnocﬂoﬁé&%ﬁody on the formation of bl ood
&2 VASQ%I%e arrows indicate the i mmunostai ned

BisehasnRwpLAhi bi tion of angi ogenesis induced by the
14F7 nonocl onal anti body. 30 Figure 5: Diagram of the

pHG 1 mvector. Figure 6: Protein sequence of the VL
eegnnarwmaédyt ktf:oﬂ:i#ﬁﬁommmd omRhctérRbl CBém@nQ chiffric variant of the

d Fv C nts. poi nt s
5 auEen ey P d BT SiorkreobRutoe) gie heavy and
lghﬁhalﬁs ofumiel BF7 Iaatmgm Iahd e copsantirb@on ot StBé/ |d|§1gnlp&as&a% chain
It 0
8 e QfalieiBh o B AGETEINT e iy e o leieres peieses of e
Eampewery "FQ"H‘@r"é‘Fﬁ)S’f tha hpﬁey EQIE ligtghaies:i s observed. The
peatecHNI® coated with N-glycolil GWB and t he phages

BB Qe o PaECP Al EeaRBE ST Recogni Lo of ¢ he
RRgIWEISQRPD@SBEWIG t he sol ubl e purified fragnents. 5 10
PR3 AN TADRSSNTAFMYLNSLTSEDSAVYYCAR

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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1.- A reconbinant anti body derived fromthe nurine 14
F7 nonocl onal anti body produced by the hybridoma with
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. HEAVY CHAI N
CDR1: SYWH CDR2: Yl DPATAYTESHMIQKFKD CDR3:

ESPRLRRA YYYAMDY 10 LI GHT CHAI N CDR1: RASQSI SNNLH
CDR2: YASQSI S CDR3: QXSNRWPLT 15 2.- The anti body

GCAY g} | ' by, bei ng a chimeric
0 ) ST BLEAL B D) e B o
t1AB7 Mopeslanst rRntibegy whese (fRARsvodfregines bigbe ieamdnd lighg lehains contain

gh@bﬂmeﬂﬂmﬁaaqm&ﬁaﬁﬁantibody and the constant region
unan heavy chain and the constant region

el
g%A&Rénﬂgﬁ%unan light chain with the foll ow ng
Pegjtianses @fortvhe framework regi ons (FRs) of the heavy

88/& Nt ffpns: 20 HEAVY CHATN PRI
1 GSaNEL RKPGASMKVBCRASGYSFT  FR2:  W.KQRPDQGLEW G
PRStONKAL:  (LTIADRSSNTAFMYLNSL TSEDSAVYYCAR ~ FR4:

YERITMIVSS 026 LI GHT CHAIN
ERI: DLVLT%PATLSVTPGDSVSFSC FR2: WQQRTHESPRLLI K FR3:

B 'S ASISTMETLSI | SVETEDFGWFC  FR4: FGAGTKLELKRA 30
PositioNneant fapdy according to clains 1 and 2

har acterized by being a humani zed variant of the
%ﬂ 'H%%o@fgﬁgl anti body containing point nmutations in
Phsitidnr4me WbiokAr egi ons (FRs) of the heavy and |ight

ph&Hidhuat 0 g eAgce its immunogenicity. 24 4.- An

ant i body according to claim3 characterized by being a
hﬁ%ﬂﬂ?@éﬁzvariant of the 14F7 nonocl onal anti body
Rbsiton 89:amefepKk regi ons of the heavy and |ight chains

98&&9“5@ qqgrpf the foll ow ng nutations:
Position 41: H for G
Position 42: E for Q

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 1o claim6 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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HEAVY CHAIN: 5 Position 5: 0 for V Position 9: N for
A Position 11: L for V Position 12: A for V o
Position 18: Mfor V 10 Position 19: K for R Position
20 Mfor V Position 40: R for A Position 42: D for
G LIGHT CHAIN: 15 Position 39: R for K Position 40:
T for-P Position 41: Hfor @5 Position 42:. E for 0 20
5. Single chain Fv fragnment derived fromthe nurine
14F7 nonocl onal antibody produced by the hybridoma
WdHt dpgy deposi t nunber ECACC 98101901, characterized

by containin the sequence of the variable region of
Fﬁ&”h@é§QSgﬂgﬂﬁ*of the nurine 14F7 nonoclonal
VAP 9dgqey a variable region of the Iight chain of a
rin nﬁibod . 25 6. Single chain Fv fragnent
zﬁ%brgFﬁg | aimb5, characterized because the
variable region of the light chain is the 14 F7 _
jn_Fv fragnent according

i i . 7.. Singl h ol
25 < Yoo BR e <25 in o€ 8Bty EeecligRmy senaninalihg ooRs
lappgthe Vramiestolrie regigniso(FRs| G0Rs hedly ritelighe avainsadiGald iy antibody
S e8P LAt BB S N cre s

PAPENGRG YYYAMDY 35 25 LI GHT CHAIN CDR1: RASQSI SNNLH
GERYY OS5I S CDR3: QQBNRWPLT

FR1: QVQLQQSGNELAKPGASMKMSCRASGYSFT
FR2: WLKQRPDQGLEWIG

FR3: KAILTADRSSNTAFMYLNSLTSEDSAVYYCAR
FR4: WGQGTTVTVSS

LIGHT CHAIN

FR1: DLVLTQSPATLSVTPGDSVSFSC

FR2: WYQQRTHESPRLLIK

FR3: GIPSRFSGSGSGTDFTLSISVETEDFGMYFC
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: LforV

Position 12: AforR

Position 18: MforV

Position 19: Kfor R

Position 20: M for V

Position 40: R for A

Position 42: D for G



5 8.- Single chain Fv fragnent according to claim?7
characterized by containing the CDRs and the
framework regions (FRs) of the heavy and |ight chains
of said 14F7 anti body whose sequences of the
framework regions (FRs) of the heavy and |ight chains
are the follow-ng: 10 HEAVY 26HAI N FR1:
QVQLQRSGNELAKPGASMKMSCRASGYSFT  FR2: WLKQRPDQGLEW G
FR3: KAI LTADRSSNTAFMYLNSLTSEDSAVYYCAR FR4:

W% S 15 LI GHT CHAI N FR1:
L LSVTPGDSVSFSC FR2: WYQORTHESPRLLI K FR3:

GOt S&SAES@TIFTLSI | SVETEDFGWFC  FR4: FGAGTKLELKRA 20

Positish 26! er ehpi n Fv fragnment according to claim8

ﬁpigh contains the point nutations of the framework
agiehé 1y Cof the heavy and Iight chains to reduce
iPositiormapnagmnnci ty 10.- Single chain Fv fragnent

according to claim9 whose framework regions of the

heavy 25 and |ight chains contain any of the

flot | Svglechaint &Y | fagstenHEANOEICHéhNithe  RQBhd i1aR7 MorfdcloR4l %tibody

L . 2 Posit.jon 11: Position
PRSI, By BT bbbl et il s g ciam
gharpeierized by copfainipgftes saguepeesoftthe wariddle rEyibbf he savychain of the

ng] ﬁ&bmggogaialia}ng?lédz{;n@_?aiggtlr-chgﬁwa% fdgion RASSd é.e%[]er?c%:is R toliows:

DI VMFQSPASLAVSLGQRATI SC

CDR1
RASQSVSSSSYSYMH

Fr 2
WY QQKPGQPPKLLTILI K

CDR 2
YASNLES

Fr3
GVPARFSGSGSGTDFTLNI HPVEEEDAATYYGC

CDR3
QHSRDVPLTF

Fra
GAGTKLEI K

12.- Single chain Fv fragment derived from the murine 14F7 monoclonal antibody
produced by the hybridoma with deposit numberECACC 98101901 according to claim 5,
characterized by containing the sequence of the variable regionof the heavy chain of the

murine 14F7 monoclonal antibody and a light chain variable region whose sequence is the
following:

Fri
DI QMTQTPSSLSASLGDRVTI! SC



‘Position 41: Hfor G5 Position 42: E for 0 11.-

Single chain Fv fragnent derived fromthe nurine 14F7

nonocl onal anti body produced by the hybridoma with

deposit nunber ECACC 98101901 according to claimb5,

characterized by contai ning the sequence of the

vari abl e region of the heavyZhain of the 10 14F7

nonocl onal anti body and a Iight chain variable regio

whose sequence is as follows: Fri DI VMF QSPA

g VSLGORATI SCCDRL RASOSVSSSS
MHI15 Fr 2 WY O QK PGOPPKLLI KCDR 2

RENQEISSFN ¥ lcN P ARFSGSGSGTDFTL NI

HPVEEEDAATYYC 20CDR3 OHSRDVPLT

Fdr 4 GAGTKLEI K25 12.- Single chain Fv

Wwraognemtk gepi ger ¥ nom Lhe wuri ne 14F7 nonocl onal

anti body produced by the hybridoma with deposit

gppber ECACC 98101901 according to claimS5,

r rized by containing the sequence of the
ggfiiﬁiz'ﬁegionof t he heavy chain of the nurine 14F7
nonocl onal anti body and a Iight chain variable region
hose sequence is the following: 30 Fri D1 O MTO T
@ KBS RSFASGISGBRYDY SIC2T ERRRIERADSO DT YFC
SNYLNF 2WYOOKPDGTVKLLIV
CDR 3

QQGNTLPPTEF

n
S
Y
Y

Fr 4
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:

Fri
DI OMTQTPSSLSASVGDRVTI TC

CDR1
RASQSI SSFLN

Fr2
WYQQKPGKAPKLLIY

CDR2
AASNLAGGS

Fr3
GVPSRFSGRGSGTDFTLT! SSLQPEDFAAYYC
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5COR2YT LHSFr 3GVPSRFSGSGSGTD
YSLTI S EOEDI ATYFCCDR3O0OOGNTL
PPTF 10 Ffr 4 GAGTKL EL K13.- Single chain
Fv fragnent derived fromthe murine 14F7 nonocl ona
anti body produced by the hybridoma with deposit

YTSR
I N L

‘nunmber ECACC 98101901 charact®8ri zed by 15 cont ai ni ng

t he sequence of the variable region of the heavy chain
of the murine 14F7 nonoclonal antibody and a |ight
¢d@aiay variable region of a human antibody 14.- Single
chaln Fv_fragnment accordlng to claim 13, characterized
6& cBnt al nt l'tITe sequence of the variable region of

t he heavy chaln of the nmurine 14F7 nonocl onal 20

&hti body and a light chain variable regi on whose
sequeaentekils g hekfollowing: Fri DI OMTOTPSSLS
ASVGDRVTI TCCORL RASOSI SSFLN 25

3o B’ i 0 fraghehy ebcutiod 4 e g5 Shiptlefied isqigging the

pequencd- oA the vanabe pg)icBDR theChe@vis ciiaifi df fRe Lmdrineé F4F74mGnoclonal
GhiiBody Knd-a gt ci‘|<a Pvardple r%&g\lvﬁos%ré@ tﬂanE% is'th SIS

according to claim13, aracter| y contalﬁan t he
sequence of the variable region of the heavy chain of
Fhe nurine 14F7 nonocl ona

QS VVTQPPSASGGPGQSLTI SC

CDR1
TGTSSDVGGYNHVS

Fr2
WY QQHPGKAPKLMI Y

CDR 2
DVSKRBRPS

Fr3
GVPHRFSGSKSGNTASLTVSGLQAEDEAVYYGC

CDR 3
SSYAGSNNLVF

Fra
GGGTKVTVL

16.- Single chain Fv fragment according to claim 13, characterized by contaning 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:

Fri
SSELTQDPAVSVALGGTVRI TC

CDR1
QGDSLRSYYAS
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anti body and a light chain variable regi on whose
sequence is the following: Fri @G VVTQPPSASG
GPGOSLTI S C 10CDR1ITGTSSDVGGYNH
VSFr 2WYOOHPGKAPKLMI Y15 COR2DVS
KRPSFr 3GVPHRFSGSKSGNTASLTVSG

LQAEDEAVYYCCDR388SYAGSNNLVF 20
Fr- 4 GGGTKVTVL 16.- Single chain Fv fragnent
according to claim 13, characterized by containing the
gpsiuence of the variable region of the heavy chain of
&EX ﬁUélne 14E7 nmonocl gnal 25 anti body and a |ight

[

afflakﬁ@f‘eﬁl\’)n"v%d sequence is the foll ow ng:
Fri SSELTODPAVSVALGOTVRI TCCDR1
PB2D SL RSYYAS 3029 Fr 2 WYQQKPGQAP
CKNMNAMCBR2 GKNNRPSS5F 3GI PDRFSGS
SSGNTASLTI TGAQAEDEADYYCCDR3N
ERDSSGNHVVF
Gl PDRFSGSSSGNTASLTITGAQAEDEADYYGC
CDR3

NSRDSSGNHVVF

Fra
GGGTKLTVL

17.- Cell line characterized by expressing the recombinant antibody of any of the claims 1
10 4.

18.- Cell line characterized by expression the single chain Fv fragment of any of the
claims from 5 to 16.

19.- Pharmaceutical composition for the treatment of malignant tumors characterized by
comprising the recombinant antibody of any of the claims from 1 to 4.

20.- Pharmaceutical composition for the treatment of malignant tumors characterized by

comprising the single chain Fv fragment of any of the claims from 5 to 16, and an
appropriate excipient.

21.- Use of the pharmaceutical composition of claim 19 for the treatment of malignant
breast tumors and melanomas andtheir metastases and recurrences.

22.- Use of the pharmaceutical composition of claim 20 for the treatment of malignant
breast tumors and melanomas and their metastases and recurrences.

23.- Reagent for the “in vivo” localization and identification of malignant tumors
characterized by comprising the recombinant antibody of any of the claims from 1 to 4 and
an appropriate marker.
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10 Fr 4 GGGTKLTVL 17.- Cell line characterized

by expressing the reconbi nant anti body of any of the
claime 1 to 4. 18.- Cell line characterized by

expression the single chain Fv fragment of any of the

15 clainms from5 to 16. 19.- Pharnmaceutica

conposition for the treatnent30of malignant tunors
characterized by conprising the reconbi nant anti body

of any of the clains from1l to 4. 20 20.-

R ar I (o) I ea nt w .
2o ARt oErafi6 B utn, 25, crlaclsifed ISR g8 g the i vive
S!?Oﬁlﬂaéo'@ Rad ifemtificatioagpimatigngit kaeast blmqrhenctrlnallan@ndsrtbm Betastases
taad d&urrahtdsan  appropriate excipient. 21.- Use of the

phar eutlcal coJ 03|t|on of claim19 for the

t #at1RegeN ofor nhf | ¢ localigtion sendt (idastiication) afemalignaets tumors

aharattegicd byRbapasEhe amglercmamrnvera@ﬁﬁnt Aany oHﬁS cRfmd #¥n 510 16
%mgr négg&bﬁgma&gnp05|tlon of claim20 for the

gnant breast tunors and nel anomas
and the|r net ast ases and recurrences. 30 23.- Reagent
fopr QG| ZAt [ .
28y Afgent Boctiifl 1§ R 22 Bcithd K5 g 684 1 Ao in o
r"?—?é‘l%’i‘ﬂ?’hﬁ'?ﬂ ideiificasion pf Brlignayt kypast msncms anchmeran@nmthem métastases
andrecanermppr opri ate marker. 30 24.- Reagent according
to claim23 characterized for being used for the "in
vivo" localization and identification of malignant
breast tunors and nel anomas their netastases and
recurrences. 25.- Reagent for the "in vivo"
| ocalization and identification of malignant tunors 5
characterized by conmprising the single chain Fv
fragment of any of the clainms from5 to 16 and an
appropriate marker. 26.- Reagent according to claim?25
characterized for being used for the "in vivo"
| ocalization and identification of malignant breast
tunors and nel anomas their netastases 10 and
recurrences.



