;z{e3etJg$"6TIMR% 17 APR 2002 ANTI - | DI OTYPE MONOCLONAL ANTI BODI ES, THEI R
USE I'N THE ACTI VE | MVUNOTHERAPY OF MALI GNANT TUMORS, AND COVPCSI TI O|l\1§ %PR %002
™1

CONTAI NI NG THEM 5nmﬂmmmmm | d The present i nvention rel ates genér

to anti-idiotypic i bodi es and their use as i munonodul at ors.
More particularly, the pee&ent invention involves a murine nonocl onal

anti body, which was devel oped against a nurine 10 nonocl onal anti body

reacti ve' wtly Nol gLyl 68 9Ep95eS, 00 W A0URBENS v
EaELS?EﬁﬂdIW@?”% f@%ltra?ég?e%t 2 %Iﬂ t?"é%aﬂﬁ%ﬁz ofﬁg ﬁ%@ﬂ%&) B,

the use of¢FEk herapy, a treatnent nodality that has the

obj ective of actl vate the natural potential of the inmune system of the
host agai ngd - d1MP{c1P Nce Niels Jerne in 1974 (Jerne, N. K 1974. Ann
| mmunol 125C, 373-389) proposed his idiotypic network theory, new 20

possi bi | i tTles weresenpgenedventtibe stetyteos efdrectdMey t m@raphes agapbnypic
cancer. Jerne's theor Pres nt ed or,the first tine e sy?qtem as

a net wor k "6t Yot St hegamr Pa%?a%ea%n@mwaﬁwaﬂa?%g?ﬁs &rge

nunber of tH @h1£P1 § Opeshet hrg dthel invaht abhe regiaReLor 4 di plypes
(rdy. his conpl ex set of idiotype-anti-idiotype interactions operates

to regul ateonggnera k espérisesivi.o whirherrgs TRevelapeichorwesnghde | fUrdsgonse
to the, O“r%r[‘oaél igeQntgf}B‘E§ A?r'eac‘%%%”e thc‘?{"sel}'r %f%&?iwenégﬁ@gl%'lh%'t
set o ype

t he productlon a secon ant’i bodi es 1dio
(anti-1d) g%}uga]ntcbé)mh@Sam wibZh adit theas sexpmgsbedre;;ubahedrbyed)ﬂlger and

anti bodi es, refer as an anti-idiotype ' or Ab3). The original
theory of ifef rféﬂ'tﬁ?ﬁ %JLe}F?@ reVi B éP %1%‘8""%7? was reported that the
result of gg@{éﬂ@{@ctl on of Ab2 with | ynphocytes bearing Abl has not to be

necessarily the 2 17 APR 2002 suppression of the immune response, but
may be theérstiadl éﬂﬂieorﬁ@faﬁfm-‘se?r e§9@§n§éle Nbfrevesnt Jefnedriaan edahi Heeheory

to B{L hc RARE a”% anL{ bodi 3, otth ow s cleat. Lhab T GRldS PLY Ble
i npor tant e"Th the reguYatl rou FeHe
has the objectlve of activate the natural potential of the
immune system of the host against the tumor.
Since Niels Jerne in 1974 (Jerne, N. K. 1974. Ann Immunol
125C, 373-389) proposed his idiotypic network theory, new
20 possibilities were opened in the study of effective therapies
against cancer. Jerne’s theory presented, for the first time,
the immune system as a network of antibodies which can
) interact among them and with a large number of natural
epitopes, through their wvariable regions or idiotypes (Id).
25 This complex set of idiotype-anti-idiotype interactions
operates to regulate immune responses to antigens. Those
antibodiegs made in response to the original antigen, named
Abl, become themselves antigens and elicit the production of
a second set of antibodies, called anti-idiotype (anti-Id)
30 antibodies or Ab2, which also may be regulated by other
antibodies referred as anti-anti-idiotype (Abl’ or Ab3).
The original theory of Jerne continue being reviewed, and it

was reported that the result of the interaction of Ab2 with

lymphocytes bearing Abl has not to be necessarily the

*G00002*



5 idiotypes of T-cell receptors (Teitelbaum D. et al, 1984 J. | munol

132, 1282-1285; Zanetti, M et al (1986) 4. Imunol 137, 3140-3146; WWR'NDZ
J." et al (1988) 140, 3266-3272; Haskin, J.G et al (1990) J I nmunol

145, 202- 208; Furuyama, A. et al (1992) Anticancer Res 12, 27-32;
Raychaudhuri, S. et 10 al. J. Inmmunol 131, 271-278; Raychaudhuri et al
(1987) J. Immunol 139, 3902-3910; Durrant et al (1994) Cancer Res. 54,
4837- 4840) _. Ldiotype ds | n icall efined b eactivity w nor e
t han one a%%l?@?ﬁggkg%’ rgjcflognélg%]; gh%%‘f%ot ylypelsgjgfg&%’et e%élrﬁknaﬁ‘]tia{%r %é%i oit;tglﬁe
wthin a gsvenuldtobypet Thuss asedpdasé i ChicatecAlzl expeensesl MiltePl eris

i di ot opes, when this_Abl was adm nistered to syngeneic aninals . a

het er ogenebB8CBBpliPabi SKMBROGKEFS| 8nanBREdBPEdCE: SHEaRR¥d 1 SOASST WG on
of the ant+- ti i f-g@&% n i ri.20.1bi nd] Lt AN

ant i gen- bi %d%%éggi Fgggr %?10 ls me otrﬁerltérlgégilogn tol? tﬁ%&%%?%e.&?fguﬁ’ﬁe the

bi ndi ng of idhet pb@swbfh TtkelAblracepthishi (Teh twyd ahen r eb evant adnt ilgéd and i f

the Ab2 is_al so capahl f i ci ng_an_anti body response of the same
specifici&mfalén?ﬁel vizi%@‘r##ds FeEhat ur & a%ttiagn @r?oBﬁTé grs ML ed
as Ab2(3; ihis typeoof1hd? imweaferred tecasaint ergwd) i mage, anbicel-a 2and
they can act as surrogate anti %ens. Anti-Id that are not inhibited by

anti gen arBagesngndted ab2al (hase) pAg2Iimaupelwilth  ABR -Rdiat Fpesvi@iiceh 2ar e
not structyralhy ed, Wit ant.igens bi pdi_Rg . si 984 .Bong and
Kohl er pr o%%sgg a(ﬁ%)d %%%Q%’ftlggﬁt i%elsdei;n’ti ggd?gé (Riﬁﬁlzcy ,d%lljlc'h gr’er&

i nhi bilted &Y. adt.i genmirechuse 10f 3T1ef27T8 | nRerifcheerterit hes talpe (bbsgantiF.ld
reacts with idio oges structural ly _associ at ed v&th t he anti gen- bi ndins%le

17 APR 2002"871er haf:t R&)2dd-n8r mMuirétth&tarft gé%?%‘l)epFPBg@rr &E&gni

t he Abl (BQ@§7a@@I4g§?)hl er (1984) Anti-idiotypic antibodies and internal

i mage. I n Mnoclonal and anti-idiotypic antibodies: Probes for receptor
struct ur e Zmd iddmdtvinen, 15 Vemmuwro D1 Fabkgede€inead nbgt riosadt {edsy , wixh
Alan R Li pp.141-14 1984)., . Based in.Jerpe’ . y it _ha 0.
devel oped rﬁ?/\%e rraitn%aéﬁlpprgiaﬁi%heséﬂl}tnlt e sé:él;‘]"é:hi ngggégbggg%nesé?o gqq?ratdlglc
nunbensof @t égensant nekuded dudper -wasSoh ad edigaph genisotyide, fThsé, 18s a
approach is based in the presentation of epitopes in a different polecul ar
envi ronn‘erﬁ?r‘iljs‘?‘hjga% . SEETTRSS ¢ &t 8 g f‘%r%t??ﬁ%' of‘”l'frﬂ i Elilﬂjc’ Ab1
anti bodi esyfiave hpeniabkeclio induce pEahesti vafiesnanses agricRslogdndéts
bacteria and parasites (Kennedy et al "(1986) 232, 220-223; MNamara et al
15 (1985) Seweheei2eof 18261 1326ant Abgdieab2si ohhgénbden used to i nduce

| TUne, T eSRONSLRe  Sad HIRT <BoSORLA S AN 020 Bk RGST HLUBLLESULL S chave

3
d by

been obt ai ned i h ani rar |s"and in clinical " tria chauhuri
(1986p0J. Bimddred MIEhik/48ha748nt Regchaithdinhgetsidle (b387)0J. sdmerumalhek39,

3902 20 3910;, Bhattacharya-Chatterjee et al (1987) J. |l mmunal_ 139
301- 2960, BT aEharte BT e £F Ehel R Phmins S9A 1558 Hhos.
Herlyn, Dawei 2k GLO8Phtldt esp. t RV reh @BRRR! £ht 3 384 Grensnd- Apet & -

Cell I'mm | nmmunother. Cancer (1990) 351-359; Herlyn, D. et al (1991) In
Vivo 5, 61&L824cap8bigr gfa endacingooR) AntibaAverregonge oL 3phe same

AL L B )i 14500 BP0 s
CancepsRes:1adbsifHlad 42k 2ebpltiehik a&lypd CEO94boHybei desBedded 389 396

Chakrobarty, M et al (1995) J. 30 Imminother. 18, 95-103; Chakrobarty, M
et al (1998)teCarcler Reage55ant525d15304 Fodey K.cam e2chl @$995urEocmte

Cancer etupio R85 L3R4 KT iy Oacl Al (IS0 10RET G P10
designated Ab2a, these Ab2 react with Abl idiotopes which
are not structurally related with the antigen-binding site.

30 In 1984 Bona and Kbéhler proposed a third type of anti-Id
antibodies (Ab2y), which are inhibited by antigen because of
steric interference, this type of anti-Id reacts with

idiotopes structurally associated with the antigen-binding



4 17 APR 2002 Herlyn, D. et al (1996) Cancer I|nmunol. |nmunother. 43,65
76). Nevertheless, it has been dennnstraged that the (3 character of ﬁﬁﬁfﬂﬁ
i's not enough to predict the biological effect that could induce t hed !
(Raychauhuri et al (1986) 5 J. Imrunol 137, |743-1749; Raychauhuri et al
(1987) J. Inmmunol |39, 231-278); Maruyama et al (1996) Int. J. Cancer 65,
547-553). The second approach is based in the network mani pul ati on through
regul atory jdiotopes,. which are not related with 10 antigen bi ndi ng,, b%F

| nvol ve | (1 oiopestantPEd ikt Rt HBrdnt T Hodt 46 87 15C CBPF 5Py *Res uar

accunmul at egl; evhdenses (Bhak Hhesestdr | th o) brdt esiaiecabse abkedodies
produce inmmune responses and protective effects (Paul, W E. and Bona, C
(1982) | nmamdl odgtesday 3, 1p39e 234 InvcNdpapalrnak. andl 25LE1985pt3dience

226, 1325- ;__Kohl er ( 2) th ng.| | . -
Budapest, %ﬁ?¥%ﬁ ggCﬂn%??%%?deéggrerg%§§ggghiﬁ%gFEEP gbt%ggngggﬁgFﬁogfalic
aci d apd arentexpressedriagskhe amj aritdsoformadmdkidan ,celd, medm arResLiss,

Al t hough these antigens are present in norrmal 20 tissues, they can be found
in |arger Rﬁu%ﬁ1t¥%£'a%%8%&pressed in a different organization and

conf or mat i 0f L4he gunhace Ofth%lrggn?}@t L& | SoddRkamrdyopg (1985) maGancer
Res. 45, 2405-2415; Mraldi, F. (1989) Sem nars in Nucl ear Medicine XX

282-294; Hwpieoathes ah {he93pakwhidgCardceradi3 nels 849 .a2baagehougker of
gangliosideﬁzare usef ul Ea&g ts, for Lnnune.g&iﬁpnsest.their i no §ni%ity
are extrermBly $8T, duB°t5°tHei F TRFbERYE CE Tat (18- 51 T hei F el F&R5 gen
condi tbon ddprba@st s Raskid alin (tR85)pHestnassion @GhcespBicdagy i a
357-366). 30 The N-glycolyl variant of sialic acid is expressed in nornmal

ti ssues ofdnbStrempmalmslauulan | snverpndiehti cul tsingdetrddedfit Vacesnes

tissues fromhumans (Watarai, S. et al. (1995) J. Biochem 117, 1062-1069. In
Lhe. ot her TEIA LIRS bt BLEnEubsr of g ok SUGP IS SALT oRRE nAS BodR
reported iTh&otoON aNESEL 1 V8| aPOSBonset i NghL asteMBvaRdshr easkreaneer and@mng
others (Hi gachi, Het al (1984) Jpn J Cancer Res (Gann) 75, 1025-1029;

H gachi, HPasfagitggogksnuafirePtRasd. 4986379RARBBRE0+HFabae¥ATars. ekt adl 5
1987) _Jpn,J ncer . Res n .4-1620Q0;: H gachi,. H et al | 988) Jpn
RO URLT o R RS UL -y R PC R 1 RS LR S S e
Devine, P.idgu® almik®9! ritiedfReTo ShutB2ba238k1 saztuesnt iyds elandl

(1995) Hybridona 14, 551-556; Marquina, G et al (1996) Cancer Res. 10 56,
5165- 51 71)PCogHidife zEEFBALRI TR VieadEeiesORoMi 2RI AF FarglalosTeRel hagdnfedd t ed

in prol onged suryi val.iof Jmelg benty wo dews pe%.a b li,qs)i de
ant i bodi es (Li'vi ngston, 5 gtgg?ﬁ?gg%7§ %%bc gbtﬁ'Aégd Ci d@Agggg '
2911- 2915;114 34 162 onRaRchbhihetrial ef | @39) (Cadter ResId@n3045:FD503902 -~
Li vi ngsto P .(EﬁQ I nol agi cal Revie 1@5, fﬁ%%16 ) . ﬁbvertgel S,
t he pggbl %f P? 8ﬁ%gg§@fﬁ§F%%Ffﬁthé$$ Boor { _%o eni tltYh v&%éade
the use of;zuirish anphbedkenaafaathbaekiyeecalderant i ve day) agti vemunol
qnnunotheragy in this antigenic nodel.
147, 1398-1403; Herlyn, D. et al (1989) Intern. Rev. Immunol
4, 347-357; Chen, Z-J et al. Cell Imm. Immunother. Cancer
(1990) 351-359; Herlyn, D. et al (1991) In Vivo 5, 615-624;
25 Furuya et al (1992) Anticancer Res 12, 27-32; Mittelman, A.
et al (1992) Proc. Natl. Acad. Sci. USA 89,466-470; Durrant,
LG. et al (19%94) Cancer Res. 54, 4837-4840; Mittelman, A. et
al (1994) Cancer Res. 54, 415-421; Schmitt, H. et al (19%94)
Hybridoma 13, 389-396; Chakrobarty, M. et al (1995) J.
30 Immunother. 18, 95-103; Chakrobarty, M. et al (1995) Cancér
Res. 55, 1525-1530; Foon, K. A. et al (1995) Clin. Cancer
Res. 1, 1285-1294; Herlyn, D. et al (1995) Hybridoma 14, 159-

166; Sclebusch, H. et al (1995) Hybridoma 14, 167-174;



20 A nurine anti-l1d mAb (4C10) was generated against a human I gM mAb (L612)
that recognizes GVB on human nel anoma. Sera of ' mce immunized w th t&p’ﬁ%m
anti-ld mAb coupled with keyhole |inpet HKenocyanin (KLH) reacted st ng y
wi th an antigenpositive nelanoma cell line and with purified Gv8 which 25
suggested that this anti-1d mAb carrying the internal inmge of GvB (Ab2(3)
may be an effective tool for active specific i mmunotherapy in patients with
mel anoma ( Yamanoto, S. et al (1990) J. Natl. Cancer. Inst. 82, 1757-1760;
Irie, R FHePayant tNunber alS 5, 298, 1d6hceFhamvurasld VEmhtasthbirs ad,isdd 30
mAb have been cl oned, sequenced and expressed as a chineric nouse/ human

| gGL anti b@ﬂﬁ/-(l—!&svenghelﬂssm at (H@@Z)bf@mceierﬂa@@atQ®81thﬁ86)the 63 17

APR 2002 Al so, _a pha-typ. nti-idi ot vvas nst t
human mAb i%i%aﬁgg |o}%l r?/r‘rﬁﬂﬁofj?afjl%st| oceodul?’é £ Réf%
Nunber US §£288t 146kt ra%m%an?auae Nthé nabant I trt@dmmtﬁeétaaal n<51t9835

nmouse MAb 5 recogni zi ng GD3 gangli osi de (MAbR24), can mmc G3 and can
i nduce 2ant ¥bodf®8uAgAi n53 7t hi 337‘8%1an4%75| d%alﬂ@ﬁm‘éféx;ﬁ%ssajon b1f9&§33 oh

) " ShhubbESuS o HANTYe 1 b AP LUONEAN, (fhod}, £I0LY SBancer

186-192) . e results 'of a pilot stud that juvant
significaneby bagreased 10 SUI’VI val of patients with small cell lung cancer
(Scrip Magazi ne (199 9;.33rd Aneri, can Soci ety of Cinical, Oncol ogy
el nooiirg SAGTT ) SRR . RS (R At Har (RS s FER 1 HuLthe,

G2 (3F8) tMBEBgHENEE AL BL SR | 'ﬂdité@%%ﬁeé"h' GhiwRen per enbestasth asedsS with
i nmunogens in m ce could stinhulate anti bodies that reacted wth gangl i osi de
GD3. 140 wagntiggestlethdhew. t Hede amviolvg mM@sorPghe behasedulwith vaddier

constructi gnt.(t 5 g’ oy' ’ c\e/IL lgt fﬂ: %%gggéehngcc%mu%@%%r f 1d]e41"19<:9_850t§"}at
Al so, a hunan an d was genérated using peripheral 0 5156
nmononucl eatheet| sarfriomd patiidaditccabted vdldo t h@lrur toe prddddé? 1Srm&ﬁ1'efi c

agai nst GD2. The imuni zation of ' rabbits with this human anti-Id

i nduced antFSRERSEHt |a5‘(§d|%§0ta%%lt3av®TFlfF8§58ns<€atL6L'an‘tqrg@n p?i%‘?tPS’Eat'urﬁ)r
cell's. It ywasgspogeshadiiat treaa%,anjl bady, @@ql .d hendrapat anti & | yeused as

a human anti-Id vaccine in patients with malignant nel anoma (Sal'eh, M N.
et al 1(51993}985 | feuentel 5.2;6 3380533985%; Kahihe ar ciodlse (1GRAG| iFsmicde 8th

vacci ne: -| d| nmonocl opal, _ant.i bodi es ant| gen surrogates
(1glesi as 8%%8 ‘Ifmmﬁln?) ec%o oﬁfa l: Pcagﬁ Vol . 14, No. 1, 1997, page

50, XP- OOZ@Qﬂéﬁﬁdsaﬁes daser igb@d:o&@\mmgiog@plm ithah owptamo@@atm@alamd
ant i bodi es (MAbs) whi ch reacted strongly with P3 MAb and no react|V|ty vvas
observed WER t RéCot FEPLEEfged 1in majority of mammalian cel

membranes. Although these antigens are present in normal
20 tissues, they can be found in larger quantities and expressed
in a different organization and conformation on the surface
of malignant cells (Hakomori, S. (1985), Cancer Res. 45,
2405-2415; Miraldi, F. (1989) Seminars in Nuclear Medicine
XIX, 282-294; Hamilton et al (1993) Int J Cancer 53, 1-81).

25 Although gangliosides are useful targets for immune
responses, their immunogenicity are extremely poor, due to
their carbohydrate nature and their self-antigen condition
(Livingston, P. et al, (1995) Seminars in Cancer Biology 6,
357-366) .

30 The N-glycolyl variant of sialic acid is expressed in normal
tissues of most mammals; but it is very difficult to detect
it in normal tissues from humans (Watarai, S. et al (1995) J.

Biochem 117, 1062-1069. In the other hand, the presence of



7 17 APR 2002 ganglioside 1 gM MAbs tested. The seven anti-idiotypic MAbs
had the capacity to block P3 binding to NGcGM3 in a concentration rngEP 00
between 1 to 10 ~g/m . Five of these ant P-i di otypic were capable to |ICﬁ%
a hunoral response 5 against NGcGWB, being classified as Ab2~3 and Ab2a
antiidiotypic nonocl onal antibodies. On the other hand, Perez et al. ("What
gangl i osi des show us about idiotypic networks". Biotecnol ogia Aplicada,

Vol . 14, No. 1, 1997, page 42, XP-002091467) al so describes that the 10
anti - gangl Fespee2akiPBHSy PP regeedrsPPERECl g8 HRIQH dFBRGEFe MEdFGIPEEs

(Ab2, tite - 0 i / Cc_ nLGe. : es
speci fic Ab e 1o d00phe, 2ha0pRddke) PahBLD) SaibES ﬁgpﬁéggﬁhﬁ ST E &t
(NeuCGc). Takseélantibdgires] @sncart ResabGeen) ef®Er,r el0Zase02er Eigbkbit o H

i nduce a natural 15 autoanti body respon to ngl i.0si des, being tQQ
cIassifiede%saibé%%sagtF9P8F5t§ Pc ﬁﬁtiggaﬁééggﬁg_ﬁfr?gaaﬁﬁgﬁen%'fgﬁnﬁﬁhe
above Rackgy egnd, sHAt {7l d&%‘@e&o%ﬁmﬁwpﬁs,anié;IJLQl@ﬁ(ﬂpeH\%ﬁa@ﬁEQn@{'. et
anti body has been generated agai nst nonocl onal antibodies which recognize N
20 gl ycol y&l cénpaBni Agngdnglancsivdéess wiahat 79 he9sank56i n¥ivake. cifpalsite to
exert an anfi- al effect | apj pal e Discl gsurg _of_{h

| nventi on e gﬁgggntC%ﬁfgﬁii%%’?gﬁégggggéﬁggﬁ+?y E% a%Ti-?5i6%§pﬁ&991)

(anti-1d) omnestonaksantiduodess (3041; andathees, usa .as 25t Mmubonodwss)or s
for cancer treatnment. More particularly, the present inventign involves a
muri ne garf@PTyPemantit- B¢ LImaE SihiMaF W drevat ofEd Sgal heich MAPFRE H&5 -
reactihpg wagh Ngkycehyhycontaining gangliosides and with antigens expressed
in cancer cells. 30 In accordance with the present invention, an objective
of this iniremtndaatsono prHd devacoemeant icond amak ngapaphrest boghdase das
predom nant anfi-idi ot ypi c yesponse in xenogeneic 8 17 APR.2002 nodels
and to exe??sﬁi'b?%t etti \,%r%#?’écg‘? i i 1Hice’ o orkﬁeﬁne%ﬁ & spEGEd earwﬁlr?g
mal i gnant §&B1 Spe Bebaitliediates ldsildeons ot i hdeidHVent vehgst onyMIN ZATI GN

PROCEDURE FOR OBTAI NI NG ANTI -1 DI OTYPI C (Ab2)
(1987) Proc Natl Acad Sci USA 84

2911-2915; Livingston, P.
15 et al (1989) Cancer Res 49, 7045-7050; Livingston, P. (1995)
Immunological Reviews 145, 147-166) . Nevertheless, the
problems of antigen together with their poor immunogenicity

have made the use of anti-Id antibodies an attractive
alternative for active immunotherapy in this antigenic model.

20 A murine anti-Id mAb (4Cl0) was generated against a human IgM

mAb (L612) that recognizes GM3 on human melanoma. Sera of

’ mice immunized with this anti-Id mAb coupled with keyhole
limpet hemocyanin (KLH) reacted strongly with an antigen-

positive melanoma cell 1line and with purified GM3 which

25 suggested that this anti-Id mAb carrying the internal image

of GM3 (Ab2fB) may be an effective tool for active specific
immunotherapy in patients with melanoma (Yamamoto, S. et al
(1990) J. Natl. Cancer. Inst. 82, 1757-1760; Irie, R. F.
Patent Number US 5,208,146). The VL and VH from this anti-Id

30 mAb have been cloned, sequenced and expressed as a chimeric
mouse/human IgGl antibody (Hastings, A. et al (1992) Cancer
Res 52, 1681-1686) .



ANTI BODY RESPONSE TO ANTI GANGLI OSI DE mAbs M ce and ot her mammel i an speci es
are immuni zed with 25-200 doses of purified anti-gangli osi de mAbs V\L-y mPRrZUOZ
wi.t hout 10 adjuvant and optionally coupl®&d to a transporting proteih.
Animal s receive 2-6 doses of anti-ganglioside mAbs at 14 to 30 days
interval s between doses. Possible imunization routes are intraperitoneal,
subcut aneous, endovenous or a conbination o~f t~~s,e . ,, ~ . t 15 Before
and during. the irnrrtuni,zation, period animal blood serum sanples are

t aken and 2Alsd anshbadyhketeber egponsiedict yidet enAbneds aBhddddd against

, I mmunoassay, methods. Aninal serumdilutions are _incubated with the

anti - gangltiitsi 48R BABd 1812 mifiefoten 1tor 1BTHBPAI 8ERPSHARgl PESFEEVAERDS

not used ity %_Oﬂ_nrﬂgg%r;@tlﬂt%é,prﬁ og'oi(%?] 146) .+ » EXperinents were

al so performed to define the capacity that e serum of the imunized,
ani mal s had\lf BBEGH Dckengnitienehi awdf hgl @f mphe mitdedgangtinst de mibussedAls

i mmunogen to its antig 25 ANTI - | DI OTYPI PRCDUCT| ON | NST

AT - CoNCE G5 TsS “CNF o 83PN O G ABTEEA odk | TAPey Gib verd can
re-inmuni zatcg e V&ﬂﬂlﬁdlﬁé@“\thg&ﬂds@stﬂi@'%&g%]& ddi e daysibef exgrebkabni ng
the anti bc;Ld producing cells. Spleen cells should be 30 I|c§)%ef er eﬁfi al ly used
al t hough; odt k&3 a0t i beEya pr 6abbihgtésBlus r&apeage| ot & And HougphRoppo?2

These cel l,s afe f@%%%fil/\j toalté'_nyfggr_’@gggl | sptdat. giveth fhyapr'#hézc: : §F§§Y

hybri domas 't he "pr invrtr nd i n vivo reproductio
fusi on magHevgeertlostredEbly 2aml waf Bhe kdguwawanet kadsmi S cBrec Jant ihodeased

produced by the hybri domas are tested by i noassay nethods, preferably by
an i mhino S nE c°§_ssa9tFﬁnWﬁi c%lmbrg‘mfﬁguﬁ?g; niﬁl&ﬁt _sca_PSeEncéﬁ‘&FéH
with the mwAkused amérgr}mg%ers@r%ww?dotmﬁér h - g8pgkigsige aPbs;ngt
used in the 1 munizations. 10 The capacity of the hybridoima supernatant of
bl ocki ng e ddiaayi mguvfal heeednitiig gakRA7)0si de mAb used as inmunogen to its

antigen i rJu_ne Y. i n ti t eWpe t i e t

diluti ons%ﬁ%ﬁeﬂa %at&asngﬁ&%g%eﬁ%ﬂbrb? 0 oméeé] %énc%ﬁ)%ﬁﬁ gﬁgsgﬁm '

anti body wiee i icReratdtgen. &bt Bl sehged edviiydit | davears awerel onedtad | east
twi ce and the resultant mAbs are féoduced invitro ang, in vivo as descr.i bed

above!® The "HRFICISi%t yBi ' iibsCabt &i féd Mecdgni 28ERILAI Jaifdl | BSPAESnbs
and can pQsses 53%%@%@ @iz bl @Ek'wggstgag @shindi g Of e anti-1d

anti - gangli osi de o its antigen. | MVUNI ZATI ON PROCEDURE FOR OBTAI NI NG
ANTI - ANTI m2blsORYRIG be useful in vaccine construction (Cheung, N-K.V.
et al (1993) Int. J. Cancer 54, 499-505).
Also, a human anti-Id mAb was generated using peripheral
20 Dblood mononuclear cells from a patient treated with the
murine mAb 14G2 specific against GD2. The immunization of
’ rabbits with this human anti-Id mAb induced anti-GD2
antibodies and a DTH response to antigen-positive tumor
cells. It was suggested that this antibody could be
25 potentially used as a human anti-Id vaccine in patients with
malignant melanoma (Saleh, M. N. et al (1993) J. Immunol 151,
3390-3398).
In the article “Ganglioside vaccine: anti-idiotypic
monoclonal antibodies as antigen surrogates (Iglesias, E., et
30 al. Biotecnologia Aplicada, Vol. 14, No. 1, 1997, page 50,
XP-002091466) are described seven IgGl anti-idiotypic
monoclonal antibodies (MAbs) which reacted strongly with P3

MAb and no reactivity was observed with the other anti-



(Ab3) ANTI BODY RESPONSE TO Ab2 mAbs | N XENOGENEI C MODELS. Monkeys or ot her
xenogenei ¢ specie are inmunized with anti 25 idiotypic mAbs. These ;ﬁﬂPiPﬁdﬁz
be admi nistered with or w thout adjuvant7and optionally coupled to
transporting protein before being used as i nmunogen. Each ani nal received
from2 to 8 doses of 250 ~g to 2 ng of the anti-idiotypic mAb at tinme
intervals of 7 to 30 days 30 between doses. |muni zation routes can be

i ntradermal , subcut aneous, endoveneous, intraperitoneal or a conbination of
t hese. 1] AR 2002 ghhi Mabs bicead eglanplies aeeeabtahthiedi dadoyrei andiathy | ng
the i muni zaqtli on@gr otocol ,and the grigsence of Ab%_anti body response are
moni t or ed #RS n y OFPERECKnobR | Rhirbas8dy RePROBS. 5°ThECSEMSni &Y ad on
to ani mal s i-idiotynpic S roduced by. t he | ni zation wth

ant i -gangl?%Igs?%gé%}s(?gc)a&%r}%egﬁggtggﬁge omgr?anjtéaﬁkgl/g@c‘}y %é%on%%m técélg’lsnest
the idi ot yppec Dfidherwpl & - ivih 04 YRiapaPAle used @sidIPUNOgeimaddInoHe ciliise

i nduction of antigen-specific antibody response. 10 ANTI- TUMORAL EFFECT OF
ANTI - | Bl ORI Cr3tAb VGKREVSTVENE idvat | clldisstifpied ndbs Ap2P admai gioed ainm ian

effective guanti t% W th oi vviLhouit:.gd%uvants and optionally coupled to a
transporti%%ﬁ%ﬁ T n"Befor 8" bei AY-USRYI“Fhe termeffective 15 quantity
shoul d be understooggas nmeani ng. an anpunt of the anti-idjot y(ﬁ)i c mAb

in
required @ QE]W?eﬁ?E &n AR ot 8Ffacr. THEaY e%il?’%]r&o%\?r ?lsftﬁéow us
anti -i di oty MRS ok §pdenedirid¥kOr, abistth8184RET inPANtAlq /APl St hat i on
of malignant cells in"animals. 20 Animals receivé 1-5"doses of 10 -200 ~
of the antNoi diot $8°¢ milege 42t i KB-PARLPL4AFT) ok 1BB3Hakysilhet webatdodes.
| muni zat i Qn routes, can. be intrader ,_Lntraperitoneal, subcut.aneous,.
ehdovbfieort i SR ETTAIT G ol DOREeR: 5 F 8L REFPRaatHEn e e ( H R DL C
anti-idi otyygorneds, (Abe, t yneergSii/noi denceand gdheosoly viNabalp/Ehaigeoup
treated with the anti-idiotypic mAbs can be_conpared to control groups,
ot her wi se THe Tt afd FieHCai FRRF 1L ¢ MRP3 afRORBANGLE ARG | Wit ypPee M9

treat ment gigni il cantly bAcpeased syraviyalyehean m&ﬁegeaghegbba LS and
di m ni shed lung 30 netastases. Exanple 1: Generation of an anti-idiotypic
anti body dgui hbe RPawh riefermsschgensec modet . ablél to induce a natural

15 autocantibody response to gangliosides, being too classified
as Ab2p anti-idiotypic antibodies.
As it is apparent from the above background, until now none
gamma type anti-idiotype monoclonal antibody has been
generated against monoclonal antibodies which recognize N-

20 glycolyl containing-gangliosides, which at the same time, are

! capable to exert an anti-tumoral effect in an animal model.

Disclosure of the Invention
The present invention zrelates generally to anti-idiotypic
(anti~Id) monoclonal antibodies (mAb) and their use as

25 immunomodulators for cancer treatment. More particularly, the
present invention involves a murine gamma type anti-Id mAb
which was developed against a murine mAb reacting with N-
glycolyl containing gangliosides and with antigens expressed
in cancer cells.

30 In accordance with the present invention, an objective of
this invention is to provide a new anti-Id mAb capable to

induce a predominant anti-idiotypic response in =xenogeneic



17 APR 2002 Fenal e Bal b/c mce, 6-8 weeks old, were imunized wth two
doses of 50 ~g of purified P3 mAb (anti-N-glycolil containing-gangligﬁhﬁﬁam
(EACC accessi on nunber 94| 13026, Europedﬁ Pat ent Application EP 657
Vazquez, AM et al, 5 Hybridoma (1995) 14,551-556) coupled to KLH, at 14
days interval s between doses. Three days after the | ast immunization,

spl eens of mce with high serumlevels of Ab2 anti bodi es agai nst P3 mAb
were renoved and a cel |l ul ar suspension prepared by pressing the 10 tjssue

t hr ough a™tHif ed8dsttee| e¥pele dr PFEELGSING tHELRPT edd FUST 0P8t her

per f or ned n{(ﬂegﬁ@l dﬁﬁéacﬁti%%qngy amtertmy | stein (1975, Nature

(Lond) 25 495 Ications. 15 Murine spleens cells
were fused with the cells of the nonsecreting nurine nyel oma P3/X63 Ag8

6.5. 3. obtalna | e é{omECACC 5011420, jn a ratio 10:1, in 0.5 m of
fusi on medehf ‘?ﬁ"h‘b"&%ﬁ’bo‘?@e‘f |Jéh‘ée‘b"r in RPM - 1640 medi um 20

After gusion cells were cultivated in a HAT (hypoxant hi neam nopterin and
thym di ne) selective nediumat 37C in a 5% C02 hum d at nosphere. Ten to
fifteen daAPBIEBIRZATEQN| AROSEAURE | §ORof OBFaINANE oRNAARt IBEOTEEICH KébE) donm

supernat a at es (high binding COSTAR
vvelroe i ncuba v‘g‘?{r\%ﬂqw %ﬂ%% %ﬁ‘l of mAb(ang ot her | gM )
anti gang| lpﬂ%éﬂearm%tﬂék GRY R £ biGad hanat e bfmr%@ﬁl@éa%&h% @t 860 pter

washing with PBS containing 0.05% Tween 20, were bl ocked with the sane
buf f er cordtcas ng>f1°/<pB$Afd@rd ngmlegamlelh@@ndgt BABE . wiashi ng svepheat
repe 50 ~I/we upern ts ver e added., After cubati ng
for S fourth e A SEre i or A e W oo ke ES R

anti - nmuri neih@3 Crecd2yd 72ABPRAYRS 1eUi Ot ConnghL s aaei sabemarasi added.
After washing, 100 ~I/well of the substrate solution (1 ng/nF of

pni t r opherdA FHROSHHAE T LR RPFTERN AIEDI HRFRLDLE f BAMUBIZAL BPnyASUEESed.

Absor banc Aas nm i rea t he.capacit
Fbsor b e, TEASHES oo 0% Im | 8,80, LSR5 1 2a(ico Mhsgy (e sapesi

determ nectdn;bmmrcm regCttHddeSA perforoed on peot yvinyl chlori de actl vat ed

| at b d Neu to the follow
P hol | 10T Her OiT LaPoCbF - EREUGARGELOE: S6 L bttt tHoSy) R Mer o
added to eactpier] | .aMet hggeénwasngvapebat edthpdehacing,dihe papessat 84C

during one hour. Later, 150 ~1/well of buffer TRIS-HC1 0.05 MpH 7.8
cont ai ni ngleP%IBSAl%r A delnarg. pP&‘t“é@O@éﬁéYr n@\%&t@é& at Mrandbr gerum

m nut es. r 1ﬂ§a£ Cé!ﬁ@f gAﬂi 3
for 3 hours a%éjr%o l&hqqg'fl ta&%I%’\/’lwe o{ t ﬁﬁja resSlv\%?e add{e?%legna t he

pl at es werignnmurcgzat, edoat Fhedf opndo - gangﬂésside mAbs not used in the
20 immunization protocol. -
Experiments were also performed to define the capacity that
the serum of the immunized animals has for blocking the
binding of the anti-ganglioside mAb used as immunogen to its
antigen. ‘
25 \. ,
ANTI-IDIOTYPIC mAb PRODUCTION AGAINST ANTI-GANGLIOSIDE mAbs.
Mice with high Ab2 antibody titers receive a re-immunization
with the mAb used as immunogen three days before obtaining
the antibody producing cells. Spleen cells should be
30 preferentially used although; other antibody producing cells

may be selected.



Vel ls were washed 4 tines with 200 ~| of PBS and 50 ~.~1 of 20 al kaline
phosphat ase anti-nouse i mmunogl obulins conjugate antiserum adequatej WPR 2002
di luted were added. After washing with PBS the wells were incubated wth
the substrate solution as described previously. An anti-idiotypic mAb,
named 1E10, of the 1gd subclass was 25 obtained. This 1E10 anti-IdP3 nmAb
was very specific to the P3 mAb used as i mmunogen. It does not react wth
ot her anti gangli oside anti bodi es, such as E1, A3_and F6 (Figure 1). This
anti-i di otypFee n#dl Was2 Bl Eusedi Whibi tyehemdi agl A§ bhetheips ks tybrid

NeuGcGWVB ( Fi e 2) 3 it] asie 39t upmr,.ce line. i3 17
APR 2002 éaprr%f eo%: @%ﬁ%‘g?‘?%% o an]tglké-gg%%}t'?i ot g%rc—(—&)%) géﬁti%ﬂ‘yﬁ
response txedidduanion | dCaBbuil arafxenogemaiyc hendedr £ Atmend nNoyn any of the

hydr oxi de- preci pi tﬂ%e 1E10 anti-1dP3 mAb was used to i muni ze
i nt r ader netPYEYAONBPYts nonkeys at 14 days 5 intervals with a dose of 2 ny

of mAbgperridj egld g e IR €69l VEHe SaMRr A qoRSeS Hfe theJPily $erum
sanpl es were taken before and after the inmmunizations. The presence of "Ab3
ant i body risponszs$ay moakbgdser preies addtey st bymELe SARZFNE SACp sisey

(hi gh binding star) .were 10 incubat vernight at. 4C with 10 ~g/m __of
1E10 mAb oOF | slﬁ%’ag?}sbszcfoanbaneﬁ%l elrﬁagng(S)na reegb#réglfl %E%&e “B‘utflr? e?gepln?p‘g). 8.
Pl at es, afu®sd washiiagnuMdderPBSndontiaimi cighér 05%cTweamngdQ osietee hhbekemdtwi t h
the sane buffer containing 1% BSA during one hour at 3 7C . 15 Washing step
was repeat¥tFantt sePet11er 23t ieRe - di fferent serum dil utions were added.

Af ter bncuﬁ?éi Rg ph; tg hoHT $ it BY6ri8B%a PIAIRS RIS ashed, Bgat thand
al kal |lne p osphal.p(ilsé1 oat anthl - h%%anl?mrﬁnogl obulin, anti-1gM or ag;lti - IegG
conj ugat e kind ey acferbeadded -gaAhgén owaski ngb tdeed ubst immen@@esoltot iid® was

added as prevjously described. Bl qcking experinents were perfornmed taq

i sti ngui SH TR ert % NS BRET ISt v ¢ LBAACAREPS: dr ot y R ST otye Wren
responses.adnkeye SERUNEWRS s Nefibahed Qver Akl 2ds Ade Wbl 5801 T@hsd @k an
mAb wi th the sane,lsqgﬁfe as 1E10 mAb, but with different 25 specificity.
Then, the ¥eiRmtierein st #0FiHodyarhsh 1F302/ABIRBs neasured by ELI SA,

as desgri a e]{m&!&ﬁy a r ed.f i i i t
Cnhi brt thmemebi %%%Stgp s emas 1o &t'?%&l%foofn?&%%( ratt“)&?jf f%%%ngr?tes

coat ed ontmeELltSAhplviles asé norodrecE&d | BA wikthodaddsini Haédo38sabever iipgd
where after_incubating the coated plates with the serumdilutions, 50
~1/wel | of*351%%inilated P3 mAb were added. After an incubation for one hour

at 37C, plaies wRk€-idiotypic mAbs obtained recognize the anti-
ganglioside mAbs and can posses the capacity of blocking the
20 binding of the anti-ganglioside mAb to its antigen.

J IMMUNIZATION PROCEDURE FOR OBTAINING ANTI-ANTI-IDIOTYPIC
(Ab3) ANTIBODY RESPONSE TO Ab2 mAbs IN XENOGENEIC MODELS.
Monkeys or other xenogeneic specie are immunized with anti-
25 idiotypic mAbs. These mAbs can be administered with ox
without adjuvant and optionally coupled to a transporting
protein before being used as immunogen.
Each animal received from 2 to 8 doses of 250 pug to 2 mg of
the anti-idiotypic mAb at time intervals of 7 to 30 days
30 between doses.
Immunization routes can be intradermal, subcutaneous,

endoveneous, intraperitoneal or a combination of these.



washed and 50 ~I/well of avidin-biotin-peroxidase conpl ex 14 17 APR 2002
wer e added for one hour at 37C. After washing, the substrate buffer (SAPWZUUZ
of o-phenyl enediamine in 12 mM of phosphatecitrate buffer, pH 5.0) Ms
added. Absorbance was neasured at 492 nmin an ELISA reader. 5 Sera from
nonkeys i mmuni zed with 1E10 anti-I1dP3 mAb reacted strongly with 1E10
F(ab~)2 fragnents (Fig. 3). Sera frominmuni zed nonkeys bound specifically
to the inmunized 1E10 mAb, with less reactivity with unrelated mAb (i or

C5). The pneseace bioaat i badbess agaisbbiblitdddi beypeewesrdcomit1igd ik
after incubated aninmal sera with the |rreI evant mAb, due to _an strong

react i vi t yiOFUPRE25a88r b®FOsere wi BRS héNEE1 PrEFENSEP3 Aab: AR r mtsléwiy t he

anti -idi ot ypig QL MeSReRsed nduced ‘é(?lér S&Pert'h%rwbkﬁo&ﬂm%nh&%‘aé

anti-isotypic antibody response generated ey Ab3 sera al so 15
i nhi bited tﬂhehbdﬁdl ng of biotinilated P3 mAb to 1E10 ant| -1d mAb,

i ndi catin hat nkey Ab3 sera share i.di topes wth

pr edoni FgGaﬁ‘} 3oty e ons e wadg8RdCat 6t agﬁpﬁét %A%ﬁg’gﬁgl - I“%ﬁi%g mAb
(Fig 6). Sﬁiédﬁbeﬂl e dmnkeysul east 8sh Wi bn 16401 EGabg) 2okh agmeilss eV@Hh4
nonths 20 after the aninmals received the last imunization (Fig 7%1

anti bodi esinfdvf@ei @thQ@@fvllé%\I@%tcﬁﬂylbde3 NENPBISEli a9R tesl ErDendyr

detected af,t a t u e i

ani mal seré hﬁg Elgecnnndtra é}c} g'éb %%&gnta:g-el g&% ﬁ%hﬁﬁgﬁ%gﬁéﬁga ﬂle25
type, si ncEnaEa:elant bfi dnatiyene spAk 1ifs cc apabilbedyo rlemipdmte the bi nd| ng of P3
mMAb with its antigen and it is not able to induce the production of P3-1ike

antibdd es in the ani nals. Exanple 3: Treatnent of mce with 1E10 anti-Id

mAb . 30 CRiBElSuRbRAIVEFSECTTORM ARG TWIDR OTYEe cdes®s GRBEMENG Of al um num
hydr oxi de-preci pitated 1E10 anti-1dP3 mAb at 14 days intervals. On week

| ater, mickntérédinfyptedmdbiscaranedodhy swietieds i BOG eBTE aelvenonetel 1.

Animal s trea nthe a 5~~APP702 tvvhlch i d; nat
recei ve thé %ﬁb wer ewﬁgglam%s 8% PYEPs=s Kap anoyé%éernaguyw val Fe uerdvegcoar &
shown i n Frganep8rtsugviplteas be@oirki eanidy betder The t bergr ®ALddmiing zed
with 1E10 anti-[dP3 mAb than in the control group., 5 C57BL/6 m ce were

i nocul'@ edIFAEEATENARIYL i PR SBCETRIPATWRE  IMFFT idihcBPR &IUNTFobEt deif

days latergndd 749004 plEl0mab required to achieve an anti-tumoral
effect. The treatment with the anti-idiotypic mAbs is done
prior or after the experimental administration of malignant
cells in animals.

20 Animals receive 1-5 doses of 10 -200 pg of the anti-idiotypic
mAbs, at time intervals of 7-30 days between doses.
Immunization routes can be intradermal, intraperitoneal,
subcutaneous, endoveneocus or a combination of these.

After the treatment with the anti-idiotypic mAbs, the tumor

25 incidence and the survival in the group treated with the
anti-idiotypic mAbs can be compared to control groups,
otherwise treated and maintained in the same manner.
Anti-idiotypic mab treatment significantly increased
survival of animals bearing tumors and diminished 1lung

30 metastases.

Example 1: Generation of an anti-idiotypic antibody against

P3 mAb in a syngeneic model.



was adm ni stered intravenously and after 6 days, mce were sacrificed and
the nunber of |ung netastases was counted. Aninmals treated with an APR 2002
irrelevant 1gG mAb or which only 10 recéilved PBS were used as contr 75.
Seven of the 10 animals treated with 1E10 anti-P3mAb did not devel oped | ung
met astases, in the other 3 aninmals the maxi numtotal nunber of netastases
were 3. In contrast, all the aninmals treated with the irrelevant 1gd or

t hose which only received PBS 15 devel oped | ung netastases. These results

i ndi cat e tFREatheBaLBAENEHICSN t B~ § hveehamAld y peeHEAt iLMgNdRschaei gh two
protective,effect against tunors. BRI EF. DESCR| PTI OF THE W NGS: -2
Figure 1: P8 tﬁg rég%tngtyo :ﬁ%ﬁf%ﬁﬁ%ilh 3 aglﬁﬂgf' 39¥E591ﬁg and

F6 anti -ga&gllwﬁmegm@g@ﬁglfwya@sz (Bhows Lhed2sWd S Qhmddy i NBubhbbor
assay where the P3 was incubated with the 1E10 anti-I1dP3 mAb, and I ater
25 the redttiapesn ofaPsnimbpr bl peu@GVEP web é4 hiba’lir edabguek) SAM. Fegupe . 3:

Shove he SRACLINLLY, Gfoqmikey. senumeanti Radiesdn Ll HEA0 FAb )2 Tragaent

measur ed af ter e ani'mal” récei veé er ent Ses of the alfdm num
hydr oxi de3(htps:ecs s tied eeditl@osdsi - 1d mAb. Figure 4: Shows the results of

an inhibition assay, where both _reactivities, of a nonkey non-pre-adsorbed
serum wi t FRTS% 437 APRE 7852 CBE16 2fb LIMUYRIERE 160 a SRS ndh- P eSalidéfved

serum wi t hy{$0t e Jyat ¢hed M rok evant Lok Geqrel (aglin%%r %m%lﬂ ed ek

ELI SA, as wel|l as the binding of serumantibodies to 1E (-~-) and to
the irrel eseamvddrag8 mAbc¢lDi)lar Auspensiomdbrepared mbyofpieweing athen

and continue lines.tine.of bled. .Figure 5. shows, the inhibition.of P3, mAb
Bi ncli Bt 0 T aRtiEA BB b§ CEABL B8F urk TS A roHkey I ThmuACECAdiEh TR0
mAb, 10 negsudsd by ELISA. Arrows indicate tine of inmunization and '
continue lines time of bled. Figure 6: shows the kinetic of

ant i body riEspRTsevagainestt crres fhet metd@dindorcai Ak ey :%ﬁggelé%% th
the 15 antisiQiobyplG b, [Rasueed BYEH She A TS d CalA i MB196ne
i nmuni zati on and continue |ines tim of bl ed.
modifications.
15 Murine spleens cells were fused with the cells of the non-
secreting murine myeloma P3/X63 Ag8 6.5.3. obtainable from
ECACC, No. 85011420, in a ratio 10:1, in 0.5 ml of fusion
medium containing 42% polyethylene glycol in RPM!-1640
medium.
20 After fusion cells were cultivated in a HAT (hypoxanthine-
aminopterin and thymidine) selective medium at 37°C in a 5%
CO2 humid atmosphere.
Ten to fifteen days after fusion evaluation of presence of

antibodies in hybridoma supernatants was determined by ELISA.
25 ELISA plates (high binding COSTAR) were incubated overnight
at 4°C with 10 pg/ml of P3 mAb and other IgM anti-
ganglioside mAb, in carbonate-bicarbonate buffer pH 9.8.
Plates, after washing with PBS containing 0.05% Tween 20,
were blocked with the same buffer containing 1% BSA during
30 one hour at 37°C.
Washing step was repeated and 50 pl/well of the supernatants
were added. After incubating for 2 hours the plates were

washed again an alkaline phosphatase goat anti-murine IgG Fc



Figure 7: shows the recognition of 1E10 F(ab')2 fragnments by nonkey
pre-immune serum by the serum obtained after the 20 nonkey receivedt kg 2007
| ast dose of al umi num hydr oxi depreci pi t ated 1E10 anti-i di otypic

(indicated with the arrow), and by the serum obtained 4 nonths after the
animal received the last immunization. 25 Figure 8: shows Kapl an- Meyer
curves for survival in mce treated with 1E10 anti-1dP3 mAb and i nocul at ed
wi th B16 nel anoma cells. 17 APR 2002 17 CLAILMS: 1. A nurine type

ant - i di ot ypeSaBRocTIHEIIRRE | FSthl SaiwWed wagai A9€ed - mAfher ataskier@l | ddUe

nonocl onal antibody produced by, the hybrid deposi t under .accessign
nunber E .w§.?13 6,1%H%refﬁb§gF8t§ntF*ﬂgﬁﬁf§gg nnﬁgc!o Mant Phody "
bl ocks t_henPtBQngn?iphBSpﬁHEbeQYIQE@QUCﬁ@ hyi S £hdvhhi 8@l fer, pH
gangl i osi des characterized by N-glycolyl neuramnic acid linked to a

gal act ose. 928) Thesnadiae . gabrarbppecantis- Mgasuypidc arordSl ovaliraml F8dFof
clain1#, m@ergég said nurine ganmma-type anti-idiotypic nonocl onal anti body
is identiffed“as 1E10, produced by the cell |ine accession nunber ECACC

97112901, deposited Nov. 29, 1997 with the ntre for | j ed. M cr.obj.al ogy
and RESear%ﬁgoPoF anﬁﬂﬂflﬁ%ﬂ?gbﬁpﬁ,SHPFF?%EF§t§P4¥)d@@?cbngpgd%ﬁ

3. A hybridpmpavhhglh poodusescdiie Gkl NRQaiendy pByandd | dhatypte ELISA
nonocl onal anti body of claim 2 produced by the cell |ine accessi on nunber

ECACC 9711pepiormegosint eepNovingd, cpdoriget RaTeratatt rBlpERSApHIGNeg LOW)
M crobi ol Oﬂytﬁngﬂﬁsﬁg%%d ﬁ8h&88m§‘?wacc§%&ﬁ ULy Wl BRI 5 mcRBa

Uni ted Ki ngdom armaceut 1 cal "conposi tion which contalns nurine

ganmatype antiyi GHiRlHiiG JAN06E ORdle s BEE0hdi NG dingd Bi Mud,ud eget her
with a carrier selected fromthe %roup 0 17 APR 2002 18 carriers
consi sti ngwetedipddedt £0 aphavares] . aNgthpasdporasd ngvanPeateds bys pIERng

har maceuti cal onposition of claim4 in an anount sufficient elicit_an
gnti-tunDrtPﬁsﬁﬁégés at 37QC Auring one hour. Later, 150 p&?weﬁi of

&A@h i ?L%%‘%ﬁé‘g{ TRIALACIATS . s _mAQROAGD. A¥hc A hi AY@1sAYBs A AR rAU. LIgA8S . A
LY. (0]
Y and p?ates were incubated at 37°C for 30 minutes.

15 Hybridoma supernatants were incubated with 4 pg/ml of P3 mAb

for 3 hours at 37°C and then, 50 pl/well of the mixtures
were added and the plates were incubated at 37°C for 90
minutes.
Wells were washed 4 times with 200 pl of PBS and 50 pl of
20 alkaline phosphatase anti-mouse immunoglobulins conjugate
antiserum, adequately diluted were added. After washing with
PBS the wells were incubated with the substrate solution as
described previously.
An anti-idiotypic mAb, named 1E10, of the IgGl subclass was
25 obtained. This 1E10 anti-IdP3 mAb was very specific to the P3
mAb used as immunogen. It does not react with other anti-
ganglioside antibodies, such as El1, A3 and Fé (Figure 1).
This anti-idiotypic mAb was able to inhibit the binding of
the P3 mAb to NeuGcGM3 (Figure 2) and to a P3 positive breast

30 tumor cell line.
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SL'10% & () lvals with a dose of 2 mg of mAb per injection. The
animals received several doses of the mAb.

Serum samples were taken before and after the immunizations.
The presence of Ab3 antibody response in monkey sSerum was

determined by ELISA. ELISA plates (high binding Costar) were

10 incubated overnight at 4°C with 10 pg/ml of 1E10 mAb or its
F(ab”)2 fragments in carbonate-bicarbonate buffer, pH 9.8.
Plates, after washing with PBS containing 0.05% Tween 20,
were blocked with the sgame buffer containing 1% BSA during

one hour at 37°C.

15 Washing step was repeated and 50 pl/well of the different
serum dilutions were added. After incubating for 2 hours at
37°C, the plates were washed again and alkaline phosphatase
goat anti-human immunoglobulin, anti-IgM or anti-IgG
conjugate antisera were added. After washing, the substrate

20 solution was added as previously described.

Blocking experiments were performed to distinguish between
the anti-isotypic and anti-idiotypic antibody responses.
Monkey serum was incubated overnight at 4°C with 500 pg/ml of
an mAb with the same isotype as 1E10 mAb, but with different

25 specificity. Then, the remnant serum reactivity against 1E10
mAb was measured by ELISA, as described above.

The monkey sera were checked for their ability to inhibit the
binding of biotinilated P3 mAb to 1E10 mAb F{ab”)2 fragments
coated onto ELISA plates using the ELISA method described

30 above, but where after incubating the coated plates with the
serum dilutions, 50 ul/well of biotinilated P3 mAb were
added. After an incubation for one hour at 37°C, plates were

washed and 50 pl/well of avidin-biotin-peroxidase complex
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citrate buffer, pH 5.0) was added. Absorbance was measured at
492 nm in an ELISA reader.

5 Sera from monkeys immunized with 1E10 anti-IdP3 mAb reacted
strongly with 1E10 F(ab”)2 fragments (Fig. 3). Sera from
immunized monkeys bound specifically to the immunized 1E10
mAb, with less reactivity with unrelated mAb (ior C5). The
presence of antibodies against 1E10 idiotype were confirmed

10 after incubated animal sera with the irrelevant mAb, due to
an strong reactivity of the adsorbed sera with the 1E10 anti-
IdP3 mAb; surprisely, the anti-idiotypic antibody response
induced was superior 1in comparison to the anti-isotypic
antibody response generated (Fig. 4). Monkey Ab3 sera also

15 inhibited the binding of biotinilated P3 mAb to 1E10 anti-Id
mAb, indicating that monkey Ab3 sera share idiotopes with P3
mAb (Fig. 5). A predominant IgG antibody response was
generated against 1E10 anti-IdP3 mAb (Fig 6). Sera from the
monkeys reacted with 1E10 F(ab”)2 fragments even 4 months

20 after the animals received the last immunization (Fig 7), Ab3
antibodies with inhibitory capacity of P3 mAb binding to 1E10
were also detected at that time. No antibodies against
NeuGcGM3 were detected in animal sera.

It is demonstrated that 1E10 anti-idiotypic mAb is a gamma-

25 type, since 1E10 anti-idiotypic mAb is capable to inhibit the
binding of P3 mAb with its antigen and it is not able to

induce the production of P3-like antibodies in the animals.

Example 3: Treatment of mice with 1E10 anti-Id maAb

30 C57BL/6 mice were immunized with five doses of 50 pg of
aluminum hydroxide-precipitated 1E10 anti-IdP3 mAb at 14 days
intervals. On week later, mice were injected subcutaneously

with 5 x 10° B16 melanoma cells. Animals treated in the same
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was administered intravenously and after 6 days, mice were
sacrificed and the number of lung metastases was counted.
Animals treated with an irrelevant IgG mAb or which only

10 received PBS were used as controls. Seven of the 10 animals
treated with 1E10 anti-P3mAb did not developed 1lung
metastases, in the other 3 animals the maximum total number
of metastases were 3. In contrast, all the animals treated
with the irrelevant IgGl or those which only received PBS

15 developed lung metastases. These results indicate that the

treatment with this gamma-type anti-Id mAb had a protective

effect against tumors.

BRIEF DESCRIPTION OF THE DRAWINGS:
20 Figure 1: shows the reactivity of 1E10 anti-IdP3 mAb against
P3, E1, A3 and Fé anti-ganglioside mAbs.

Figure 2: shows the results of an inhibition assay where the
P3 mAb wasg incubated with the 1E10 anti-IdP3 mAb, and later
25 the reactivity of P3 mAb to NeuGcGM3 were measured by ELISA.

Figure 3: Shows the reactivity of monkey serum antibodies
with 1E10 F(ab”)2 fragments measured by ELISA after the
animal received different doses of the aluminum hydroxide-

30 precipitated 1E10 anti-Id mAb.

Figure 4: Shows the results of an inhibition assay, where

both reactivities, of a monkey non-pre-adsorbed serum with
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by ELISA, as well as the binding of serum antibodies to 1EL10
mAb (-0-) and to the irrelevant ior C5 mAb (-O-). Arrows
5 indicate time of immunization and continue 1lines time of

bled.

Figure 5: shows the inhibition of P3 mAb binding to 1E10
anti-Id mAb by the serum of a monkey immunized with 1E10 mAb,
10 measured by ELISA. Arrows indicate time of immunization and

continue lines time of bled.

Figure 6: shows the kinetic of IgM and IgG antibody response
against 1E10 mAb in the serum of a monkey immunized with the
15 anti-idiotypic mAb, measured by ELISA. Arrows indicate time

of immunization and continue lines time of bled.

Figure 7: shows the recognition of 1E10 F(ab’)2 fragments by

monkey pre-immune serum; by the serum obtained after the

20 monkey received the last dose of aluminum hydroxide-
precipitated 1E10 anti-idiotypic mAb (indicated with the

/ arrow), and by the serum obtained 4 months after the animal

received the last immunization.

25 Figure 8: shows Kaplan-Meyer curves for survival in mice
treated with 1E10 anti-IdP3 mAb and inoculated with B1l6

melanoma cells.
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1. A murine type ant-idiotype monoclonal antibody raised
against a murine anti-ganglioside monoclonal antibody
produced by the hybridoma deposited under accession number
ECACCS 94113020, wherein said anti-idiotype monoclonal
antibody blocks the binding of the antibody produced by
said hybridoma to gangliosides characterized by N-glycolyl

neuraminic acid linked to a galactose.

2. The murine gamma-type anti-idiotypic monoclonal antibody of
claim 1, wherein said murine gamma-type anti-idiotypic
monoclonal antibody is identified as 1E10, produced by the
cell line accession number ECACC 97112901, deposited Nov.
29, 1997 with the Centre for Applied Microbiology and
Research, Porton Down, Salisbury, Wiltshire SP4, 0JG,
United Kingdom.

3. A hybridoma which produces the murine gamma-type anti-
idiotypic monoclonal antibody of claim 2 produced by the
cell line accession number ECACC 97112901, deposited Nov.
29, 1997 with the Centre for Applied Microbiology and
Research, Porton Down, Salisbury, Wiltshire SP4, O0JG,
United Kingdom.

4, A pharmaceutical composition which contains murine gamma-
type anti-idiotypic monoclonal antibody according to claim

4, together with a carrier selected from the group of
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5. The pharmaceutical composition of c¢laim 4 in an amount

sufficient to elicit an anti-tumor response.



