1 | MMUNOTHERAPEUTI C FORMULATI ONS TO GENERATE AUTOANTI BODI ES CAPABLE TO
AVO D THE BI NDI NG OF | NTERLEUKIN-2 TO I TS RECEPTOR. THEIR USE IN THE
TREATMENT OF CANCER. 5 Field of the Invention. The present invention is
“related to pharmaceutical fornulations able to increase the inmmune response
against the Interleukin-2 (1L-2) and rising autoantibodies, which blockade
the binding to the receptor, and whi ch lare useful in the treatnent of
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5, 830, 452)s provided. This approach constitutes one of main therapeutical interventions conceived
for the treatment of cancer patients, although the therapeutic results continue being
discreet (Dudley, M, E., et al. (2002) Science 288, 850-854; Rosenberg, S. A. et ai.
40  (2004) Proc Natl Acad Sci U S A. 101 Suppl 2, 14639-45).
The rational design of all this therapeutic strategies is based on the use of the
interleukin-2 as an essential molecule in the cellular activation of the anti-tumor immune
response (US 6,060,068 and US 5,830,452).
The background for IL-2 function in immunity is based on experiments performed in vifro,
45  From its discovery, IL-2 was recognized by the capacity to stimulate T cell proiiferation
(so, the IL-2 acronym is T Cells Growth Factor). Further demonstration of T cell
proliferation and function in vitro could be inhibited using an anti-IL-2 or an anti-IL-2
receptor confirmed this notion (Smith, KA. Immunol Rev 51:337-357, 1980).
Recently, it has been experimentally demonstrated that human tumors can reduce the
50 response of the Immune System through the generation of T cells with a suppressor
capacity of the anti-tumor immunity. These cells have been characterized in animals



- The background for IL-2 function in immnity is based on experinents
performed in vitro. 45 Fromits discovery, |IL-2 was recogni zed by the
capacity to stinmulate T cell proliferation (so, the IL-2 acronymis T Cells
G owh Factor). Further denonstration of T cell proliferation and function
in vitro could be inhibited using an antr-IL 2 or an anti-IL-2 receptor
confirnmed this notion (Smth, KA. | muAol Rev 51:337- 357, 1980). Recently,

it has been experlnentally dermonstrated that human tunors can reduce the 50

e S é‘ﬁw i) geg %%@‘%J g en
char act er tGP
, ev 8 f’rr?‘ ﬁ%

dlfferent F"S °
! B ¥he ftl11

7
éﬁgg; or bVw: of tlggntra%r éé‘%ﬁ‘g ) 5, 2) anc]v'

Sykes, M 3_:2'

Di fferent Ea% R %g . n.,E |s% andcept or.
sen s, M IR LRI $ia nrr ; P
resti ﬁ99 Tc -ri%"% - q'heg % Chrk \GAbY dl@ ;ﬁ%éz%ﬁpeg y%gg‘[ﬁ/sf?jﬁl
evgaﬁ _ om r. r fes i

net erot“fma e rlrat oSSl b 8 AR

constl tUt Hental tM I¥r{o h re r gﬁg& chA) Of

per i pp5era era pray a

r é5soif 199% ﬁcse?ﬁ% rglc Reyi bamiel 12

supp .

389- 400) .L ﬂ%féltlyeté;i% r.y i méF%g QJ% g& LSTicatd on of
ol

bR e
les (U,
(1999, r&ﬁ)@rgh Séroc% %gi anti Qaaéﬁér lédo §t B BoRs ”bFO
ifding feothbip re HRSbkingRRE nidch h‘rs b

| nduce a R s iskib
sol ubl e r‘rgfé i%tﬁ o By g,r% ngactors. Never e ess, active Tmmoni zat i on
Wi th thes rﬁqﬁ&resreeaw 4R est@daasq% steRé-oRfHRLH thaf B SiMLHof réghohse
adj uvant s g@b SRR 8 11 -DHIEddre8, GénsbHGertfI W BetifePR R4 A85h vhBUsE
mol ecysd es .d&.&éoﬁon 2 1amIBevdidih of BRfIISP SGlobhfboRlds ARRlickd B bAR eIRARINFaBSH agai nst
the autol AERANS2 @bnju b8 [Ph SR MBRLAB I 8% aljl¥rRI t the Dinding to ther r
receptor, shhREiRgRY the) dREHRRF BidckRl atﬂééﬂtrbfz&éﬁtdfQIlztlfrhcﬂﬂgfr@Qtsbbecb
bi ndi ng. BrdpRBteS) @RLradBibnt &f thiet tundr dFWARt &&nah thMersSthat ardtesidigtas thé hat an
ant i - t UNDENHEMBPBAE INRREABINKS pASsd EdrhihisBatisresAHIEC DED RS UeRitiotaliywe
deci degl t eheCPrREQEILHM SRNI JUtVANIBOHIBE dodd nbthErft tNintrRend veBpbn&y & bircen of
anti - | L- 2yastimeans tregdi eabjeprduced by active immunization wth IL-2
conjugated to a carrier nolecule in an adjuvant. Surprisingly, the induction
of bl ocki m@tfledaredctipioh @8 tid inbénfloti nding to its receptor pronotes the
reducti onTaé présent iVential RWelateditethelapettitiBulaticis haEhaws as leffaét ihahd he
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descri pti thitOfeckpter and/ighibitag thelpewilr sftembrsi nvention is related to
t her apeut iTaebbjepLdfatée preseitiatentiovis agherapéictformuidtiva that inhibits the binding of
40 the IL-2 to its receptor, useful in the treatment of cancer patients, wherein this
formulation comprises IL-2 or peptides thereof conjugated to a carrier protein;
additionally it contains an appropriate adjuvant. Particularly the therapeutic formuiation
of the present invention includes the carrier protein P64k derived from Neisseria
meningitidis and the adjuvant is selected from the group comprising aluminum hydroxide
45  and Montanide ISA 51.
In an embodiment of the invention the therapeutic formuiation comprises the IL-2
conjugated to P64k by chemical conjugation. In another embodiment of the invention the
formulation comprises the IL-2 or peptides thereof and P84k in a fusion protein.
Also a therapeutic formulation comprises of the present invention that inhibits the binding
50  of the IL-2 to its receptor, useful in the treatment of individuals with cancer and that
includes a specific monoclonal antibody against the human IL-2 (hIL-2).



35 treatnent of tunors, for which the role of the Inmune System of the
subject is inportant. Particularly, the present invention conprises the
generation of immunotherapeutic fornulations able to raise autoantibodies
whi ch bl ockade the binding of the Interleukin-2 to its receptor and
inhibiting the growmh of tunors. The object of the present invention is a
therapeutic formulation that inhibits he binding of 40 the IL-2 to its
recept or, useful |n t he treat ment of cancer patlents wherein thi
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40 - Obtaining a vaccine composition that contains a fusion protein between hiL-2r
and the P64k protein,
The gene that codifies for the human IL-2 (447 pb} is amplified by polymerase chain
reaction (PCR) using specific primers. The resulting DNA fragment is digested and
attached in a specific binding site of an expression vector in which is cloned the gene

45 that codifies for the carrier protein, so that the resulting protein includes a copy or more
of both molecules. it can be used any expression vector from of mammalian cells as well
as from bacteria or yeast. The vector also may include six histidines in the N-terminal
end of the carrier protein. The resulting plasmid is verified by restriction anatysis in
agarose gel electrophoresis, analysis of the DNA sequence using the enzyme

50 Sequenace 2,0 (Amersham-USB), and finally, analysis of the production of the fusion
protein in any expression strain of Eschericia coli, through the "Western Blotting”



The conjugation between hlL-2r and the carrier protein can be by chem cal
conjugation or construction of a fusion protein obtained by techni ques of
~genetic engineering. - Cbtaining a vaccine conposition that contains hlL-2r
conjugated to the P64k 30 protein by a chem cal conjugation. To obtain a
protein conjugati on between the hlL-2r and the P64k protein, both
conponents are mxed in a variable proﬁbrtion from20:1 to 5:1 (nole of
hi L-2r by nole of the P64k protein), preferably 10:1 (nol e of hlL-2r by
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It can be follow different immunization schedules:

- Schedule A, four doses of 4-ug equivalents of hiL-2r conjugated in the hiL-2r-
P84k/Montanide 1SA 51 vaccine in 0.1 mbL are administered by intramuscular route every
40  two weeks, alternating the immunization sites in the limbs.

- Schedule B four doses of 10-ug equivalents of hiL-2r conjugated in the hiL-2r-

P64k/Montanide ISA 51 vaccine in 0.1 mL are administered by intramuscular route, The

first two doses are administered simultaneously in independent immunization sites in two
45  limbs and two weeks later, two doses are administered in the other two limbs.

- Evaluation of the antibody response against hiL-2r induced by the hIL-2r-

P64k/Montanide ISA 51 vaccine.

Autoantibodies titers can be detected in serum by one of the methods available in the
50 state-of-the-art for measuring blocking antibodies or evaluating the specific immune

response in peripheral blood, measuring specific antibodies or B cells.



Sequence: TIVEFLNRW TFCQSI | STLT - El ectrophoresis of chem cal conjugate

hl L-2r-P64k. It can be nmade by a 10% SDS pol yacryl am de gel el ectrophoresis
(Laemmi U. K (1970) 25 Nature 277,680-685). It is applied 15 pg of sanple
per well and it is stained with Coonmassie. 2.- Characterization of the

ef fect produced by the vaccine conp05|t|on that contains the hlL-2r and the
protein P64k. Pre-clinical studies. 0°- | mmunogeni city of the vaccine
conposition. In order to study in anlnals t he i munogenicity of the vaccine
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Afte To perform the assay, cells are extracted from the in vitro culture and washed not |ess

than four times with RPMI-1640 or PBS. In 96 wells flat bottom culture plates (Costar,
High Binding, USA), 5x10° cells are seeded. These cells are treated with sera dilutions
from immunized animal with the hiL-2-P64k/Montanide ISA 51 vaccine with an ELISA

40  titer to IL-2 of 1:10000 or with an anti-IL-2 specific mAb and 1U/mL of hiL-2r is added.
Culture is performed for 24 hours in a humid atmosphere at 37 °C in a 5§ % CO,
incubator. Proliferation was determined by pulsing with [*H]thymidine (1 uCi/well) for the
final 18 to 24 hours of culture. Thymidine incorporation is measured in a liquid
scintillation counter. All the manipulation is made in sterile conditions.

45

3- Anti-tumor effect of the hiL-2-P64k/Montanide ISA 51 vaccine. Pre-clinical

studies.

In order to study in animals the anti-tumor effect of the vaccine preparation of the
50  present invention, female BALB/c mice aged 8 - 12 weeks of age and 18 - 20 g of weight



“incubating the plates 30 m nutes at roomtenperature (RT), the absorbance of
the product of the reaction is neasured in an ELI SA reader (O ganon

Tekni ka, Austria) at 405 rim 20 - Evaluation of the anti-hEG- anti body
response i nduced by a EG- based vaccine Autoantibodies titers can be
detected in serum by one of the nethods available in the state-of-the-art
for measuring bl ocking anti bodies or evaluating the specific inmune
response in peripheral blood, measuring specific antibodies or B cells.
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| SA 51 vaccine. Pre-clinical studies. In order to study in animls the
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recep gr 5 : 1?2‘1” )hla_'f _g Yaﬁgl Sf? &ec*rﬂ oresis the efficiency of the

i conjugation Is verified, applying samples of each component separately (hiL-2r, P84k)

compared against the chemical conjugate hlL-2r-P64k and a standard pattern of
molecular weight. It is possible to verify that a conjugated was obtained due to existence
of a2 continuous in the lane where the hilL-2r-P64k was applied (Figure 1).

40 In order to evaluate the antibody response to hiL-2r induced by the hiL-2r-
P84k/Montanide ISA 51 vaccine, BALB/c mice were immunized with the schedules A
and B. A hyperimmune serum from an animal that respond to the hiL-2r-P84k/Montanide
ISA 51 vaccine was used as a positive control, and a pre-immune serum as a negative
control. 1t was defined as the antibody title of the immunized animals, the dilution to

45  which the optical density of serums was higher than the average value of the optical
density of the pre-immune serum plus five times the standard deviation. In order to
define the titers in the control animals the previous criterion was applied but 1% PBS-
BSA was used as negative control instead of a pre-immune serum. Antibody response
was induced reaching titles from 1:100 to 1:50000. This protocol of immunization last

50 about 52 days, reason why was necessary to modify it {o obtain a similar or better

t



~10 i mmune response against this tunor is enhanced, inducing a reduction of
the tunor size. The state of the previous technique indicated that such
action woul d cause an inhibition of the response of the inmune system of
the individual to the tunor. The authors have found that this effect on the
tunmor growm h i s obtained when the cir%ulating IL-2 levels are substantially
reduced, when the subject is under acti‘ve therapy 15 with the vaccine
conposition of the present invention |like when this reduction is obtained
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PBS- BSA w#e tadrhibihin mergathpr 80%oritthe CTiLh2t eedldingfprelifgration, wemesstsatingrive
Ant i body dledperisalizatigiscapagiticie itraee{ e mgneclenabantibod 1: 100 to 1: 50000, This
protocol of immunization |ast 50 about 52 days, reason why was necessary to
Todi 1951 t EXAMTREEHARL-SumOT affeghofiiBe ABF-IL-2 AR AP AR ANMHEPES MANATR t or  t i e
period, s&GH)FSlpxprEmenta medel goreast GBEMOAMA) simlar results, as it is
shown i n Miggweregreated with a daily dose of 1 mg of the specific monoclonal antibody (anti-IL-

2 mAb or anti-CD25 mAb) during five consecutives days. Two days later mice were

challenged with 5x10* cells/mouse of the experimental! breast carcinoma F3ll by 2

40  subcutaneous orthotropic injection. The longest surface length (a) and its perpendicular

width (b) were measured periodically. The tumor size in the control group (treated with

PBS) was higher than in the group treated with the anti-IL-2 mAb (Figure 6). The tumor

size between the two experimental groups was statistically different. However, the tumor

size in the anti-CD25 mAb (ATCC - PC61) treated animals was similar to the control

45  group. This result shows that [L-2 neutralizing antibodies have a potent anti-tumor effect
even in tumors where removal of CD25 regulatory celis has no effect.

EXAMPLE 6: Anti-tumor effect of the anti-IL-2 mAb and an anti-CD25 mAb (ATCC -
PC61). EL4 experimental model (lymphoma).

50 C57BL/6 animals were challenged subcutaneously 5x10* cellsimouse of the EL4
lymphoma. Animals were treated intravenously with one dose of 1mg of an anti-CD25



"EXAMPLE 2: Proliferation test of CTLL-2 cell line treated with sera from 5
I mmuni zed animals with the hlL-2-P64k/ Montani de | SA 51 vaccine. The in vitro
| L-2 binding capacity of serum anti bodi es generated in animals immunized

wi th the hlL-2r-P64k/ Montani de | SA 51 vacci ne was eval uated by cul turing
themwith the |IL-2-dependent T-cell line CTLL-2. CTLL-2 cells were seeded
in culture plates in the presence of §L 2 to let themgrowh and different
sera dilutions fromaninmal with about 10 1:10000 anti body titres were added.
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(Figui® 4a). There was observed statistical significant differences in the
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i nj ect i onof artiidLiZoardibedies astitisehpwnitHoyrg)B. and its perpendicular width (b)
were neasured periodically. The tunor size in the control group (treated

Wi th SPGSEXAMPLE 8nNeutmiifation ohintgrenin eayivg Kestareithe ykelytic ectivieas
(Figure 6 valmdtlumphgpﬂe cgHs pétiinenkearing kegler i nental groups was

stati sti cah® J-dinepiEalization elfent werthe im@uperagRoNsejle @ nqmmaieanga%n InGORINGIAb ( ATCC
- PC61) t Peatgdhestiwan svaluated; fiemale £67BWG) swise H{br2 hsvegﬁ! intaimgd sundeg y| t
shows_t hastapgard hﬁlé%lf‘g spaditions. 5o alirpapwsens.aicg b@M@ﬁt"“%ﬂﬁ‘FS—Qf@rﬁﬂd Erwect
even Ph t WRE Yseph@valbpmin () A)oa"dcmfﬁd@sewﬂag'@fi delSigma 2. HyieM@Lwas ExAVPLE
6. Anti -t Hedpe @‘PEQF?‘“&B LFﬁ%“Hﬂ‘t'Q“WBhSSWEHHH” The dpmingptpeptige OXfee- -

PC61) . EL#4 é§l ° . Proliferation assay; C57BL/6 mice were
) chaflenged wrth 10 cqéﬁ?s of h?l%1¥ﬁ¥)0 tumor o PBS by subcutaneous route in the left

flank. Tumor diameters measure periodically. Three weeks later these mice were
40 immunized s.c. on day O with 1 mg of OVA with 100 pg/mouse of
Polyinosinic:polycytidylic acid [poly 1:C] (PIC) (Sigma, St. Louis, MO) and the
subsecuents 2 days only PIC was administered. Simultanecusly, animals were treated
with the specific monoclonal antibody to hiL-2r (alL-2) o PBS five consecutives days. In
vivo cytolytic activity was determined using spleen cells from naive mice differentially
45  labelled with the fluorescent dye CFSE (Molecutar Probes, Paisley, UK). The cells
labelled with CFSEhigh were used as targets and pulsed with SIINFEKL (1 pM; 90 min
at 37°C, 5 % CO,), whereas the cells labelled with CFSElow were leaved unpulsed to
serve as the internal control. Peptide-pulsed target cells were extensively washed to
remove free peplide and then co-injected intravenously in a 1:1 ratio to previously
50 immunized mice, Sixteen hours later, lymph nodes and spleens were removed and the
total events corresponding to both fluorescent intensities (CFSElow and CFSEhigh) were



50 C57BU6 ani mal s were chal | enged subcut aneously 5x104 cel |l s/ nmouse of the
EL4 |ynphoma. Aninals were treated intravenously with one dose of 1ng of an
anti-CD25 8 mAb (PC61) two days before the tunor challenge or with a daily
dose of 1 ng of an anti- IL-2 mAb (S4B6) during five consecutives days
starting six days before the tunor ingcul ation. O her groups were

co-adm nistered with the anti-CD25 and anti-1L-2 mAbs based on a simlar
schedul e previously described. 5 Tunmor grow h of each group of mce was
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a pre- infliggedd.um Antibody response to hEGF was not affected by the
previous induction of anti-IL-2 antibodies, as it is shown in Figure 8. 30
EXAMPLE 8 EXAMRLE 10:a leed ol tequnéuin rammals Jmsizad owith fee Ayt i ¢
activity PE4Montanjde ISA C¢iB8e cells of tumor-bearing hosts The IL-2
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purity > %%dﬁ??fmtf%%&’&ﬁfﬁ%%y: C57BL16 mice were challenged with 104

cells f |¥816FQ unor oFPBSb subecut ane s, f ¢ te i nthe | ef fL nk. Tunor
Gt R e

Figure 2- Titers of antibodies against hiL-2r induced by the vaccination hil-2r-
40  P64k/Montanide ISA 51 using explained schedules of immunization both previously. The
y axis represents the geometric average of the titer of antibodies against IL-2. The x axis
the groups that correspond to animails immunized with:
Control: P64k/Montanide ISA 51.
Sch A IL-2: hiL-2r-P84k/Montanide ISA 51 according to schedule A
45  Sch B IL-2: hiL-2r-P64k/Montanide ISA 51 according to schedule B.

Figure 3- Proliferation of the CTLL-2 line in the presence of hiL-2r and different dilutions
from animal serum immunized with the vaccine hiL-2r-P84k/Montanide ISA 51 and that
had titles of the order of 1:1000 up to 1:50 000.

50



Pol yi nosi ni c: pol ycytidylic acid [poly 1:C (PIC) (Sigma, St. Louis, MO and
the subsecuents 2 days only PIC was adm ni stered. Sinultaneously, aninmals
were treated w th the specific nonoclonal antibody to hlL-2r (allL-2) o PBS
five consecutives days. In vivo cytolytic activity was determ ned using
spleen cells fromnaive mce differentially 45 labelled with the fluorescent
dye CFSE (Mol ecul ar Probes, Paisley, UKy. The cells |abelled wth CFSEhi gh
were used as targets and pulsed with SIINFEKL (1 M 90 min at 37C, 5 %
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previ ousl waag%tér;gmﬁbzﬁemmnmaar@té KL rBerdidBdrly. | YTPh nodes and spl eens
were renoved and the total events corresponding to both fluorescent
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MBxXi NUN T eSREesHEs the AfRornarehrddfined 281 didmeil Igrefles® shliieh @idmatensaestbd ves
days of | pagpepliicalily.- 1 L-2 nonoclonal antibody by intravenous injection does

not affect the cytolytic response in these animals. C57BL/6 m ce chal |l enged

Wi th MBLEIFighreUIDTunRGCatERth SMERIRARURRIAS ARN thé LOD25RANCHEh B Mty EDSs
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I nterleukin-2 in vivo restore the cytolytic activity evaluated in spleen
cel | s of tRigore-geatibsdy thersts EGFendlced byahd vadcinaabn aith afli-BePe4mbmenide
I MMUNQOes PPN Se ah@ hEGFoPG4KAlomahitg €3 BN Ehel i repldsehahe BgoMesic mas of
eval uat ed theéRlL antilsiiewtt € GRIMheixZodb repidsey hepgroapPintiariged Wigh: cyt ol ytic
activity ofL-sphiredr-RikiNoritaniae |1SA/81.pept 1 de was eval uated in vivo obtaining a
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Control —animais treated with PBS, «llL-2 —animals treated with an IL-2 neutralizing
monocional antibody, MB168F10 —animals similar to control but challenged with
MB16F10, ail.-Z+MB16F10 —MB16F 10 tumor-bearing mice treated with 1i.-2 neutraiizing
40  monoclonai antibody.

Figure 10 - Induced antibodies to Interleukin-2 restore the cytolytic activity evaluated in
spleen cells of tumor-bearing hosts.
All mice were immunized subcutaneously on day 0 with 1 mg of OVA plus 100 ng per
45  mouse of PIC and the subsecuents 2 days only PIC was administered. In vivo cytolytic
activity was determined using spleen cells from naive mice differentiaily labeiled with the
fluorescent dye CFSE. The cells labelled with CFSEhigh were used as targets and
pulsed with SIINFEKL, whereas the cells labelled with CFSElow were leaved unpulsed
{o serve as the internal control, then co-injected intravenously in a 1.1 ratio to previously
50 immunized mice. Cytolytic activity was evaluated in spleen cells.



35 Figure 1- El ectrophoresis of chem cal conjugated hlL-2r-P64k. The bands
fromleft to right correspond to the P64k, hlL-2r, hlL-2r-P64k and a
standard pattern for nolecular weight, respectively. Figure 2- Titers of
ant i bodi es agai nst hlL-2r induced by the vaccination hlL-2r- 40
P64k/ Mont ani de | SA 51 using expl ai ned $ hedul es of i munization both
previously. The vy axis represents the geonetric average of the titer of
anti bodi es against IL-2. The x axis the groups that correspond to ani mals

i muni zed oty —£rRbisOkeat&P HithMIBE 2RILAE bSibharl trestel viitH bndi-2 neutralizing
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hi L- 2r - P64 (b an SaMBBF28 —REFBEYH Rindrdbedfferitetrdated WEVILE2 Rsutralizing
Proliferatif®ReghalldifoddilL-2 [ine in the presence of hlL-2r and different

dilutiens from animal "serumimmuni zed with the vaccine
hi L- 2r - P64igdyani1arBiess Cah @ur@%@uké@fes Qe tHI&ddeféeH@l, eripBrdy@8r (r&f bidod 000 up
to 1:50 OQEys)afd plateldts Siafimars ithHilRized WRWHE 1L-20P6 nYaRidd 18RI a0tk t he

vacci ne ofofbhredba JBRHEY (MBBK/MBNERIdeIBATE) Or W th P64k/ Mont ani de | SA 51
(control group) and later <challenged with F311 tunor. The y axis and

repreggnts the tunor area defined as dianeter greater x smaller dianmeter

sel ected perpendicularly. 5 Figure 5- Proliferation of the CILL-2 line in
the presence of hlL-2r and different dilutions from antibodi es agai nst

IL-2. Figure 6- Tunmor growh of animals treated with the anti-I1L-2 mAb, with
the anti-CD25 10 mAb or PBS (control group) and challenged with the F311
tunor cell line. The y axis represents the tunor area defined as dianeter
greater x smaller dianeter selected perpendicularly. Figure 7- Tunmor growth
of animals treated with the aCD25 mAb, with the anti-CD25 15 mAb or PBS
(control group) and later challenged with | ynphoma EL4. The y axis
represents the tunor area defined as dianeter greater x smaller dianeter
selected perpendicularly. Figure 8- Antibody titers to EGF i nduced by the
vacci nation with hlL-2r-P64k/ Montanide 20 |ISA 51 and hEGF- P64k/ Mont ani de

| SA 51. They axis represents the geonetric nean of the titers of antibodies
to EG. The x axis represents the groups i mmunized with: hlL-2r:

hl L- 2r - P64k( Mont ani de | SA 51. hEG-: hEGF/ Mont ani de | SA 51 hl L-2r +hEGF:

hl L- 2r - P64k/ Mont ani de + hEGF/ Mont ani de. 25 hEGH/ P64k: hl L- 2r- P64k/ Mont ani de
+ hEGF/ Mont ani de.  hl L- 2r +hEGF/ P64k: hl L- 2r - P64k/ Mont ani de +

hEGF/ P64k/ Mont ani de. Figure 9 - Induced antibodies to Interleukin-2 restore
the cytolytic activity evaluated in |ynph node cells of tunor-bearing
hosts. 30 All mce were i muni zed subcutaneously on day O with 1 ng of OVA
plus 100 g per nouse of PIC and the subsecuents 2 days only PIC was

adm nistered. In vivo cytolytic



activity was determ ned using spleen cells fromnaive mce differentially

| abelled with the fluorescent dye CFSE. The cells | abelled with CFSEhi gh
were used as targets and pulsed with SIINFEKL, whereas the cells |abelled
wi th CFSEl ow were | eaved unpul sed 35 to serve as the internal control, then
co-injected intravenously in a 1:1 ratio to previously immunized m ce.
Cytolytic activity was evaluated in Iﬂﬁph node cells. Control -aninmals
treated with PBS, alL-2 -animals treated with an IL-2 neutralizing

nmonocl onal, apid.body, MBL6FI O -animals simlar to control but challenged with
MB16F10, arL-Z2+MB16F10 - MB16F10 tunor-bearing mce treated with IL-2
neutralizing 40 nonoclonal antibody. Figure 10 - Induced antibodies to
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wi th SI'I NFEK, A Weeb&8sal bifoddsd ﬁ_”[_g_bel | ed with CFSEl ow were | eaved unpul sed
| con :

to serve as the Interna ro then co-injected intravenously in a 1:1

ratio to pr&idmangclom aptifadiiapt-@O&5ce. Cytol ytic activity was eval uated in
spleen cells. 11 Control -animals treated with PBS, allL-2 -aninmals treated
with an IL-2 neutralizing nonoclonal antibody, MB16F10 -animals simlar to
control bét AcReransstie fProftation (s ebiti an inamube iespeRTe 8oaiRAs1612] @CeU#Dd theari ng

m ce treat eqaph thhnleomph8iHg i AdkhiRiStratiBAMO § lsPilddanadlls! R edYuendall4iLdia 41- Bl ood
Cell Count (] eukocytes (white blood cells), erythrocytes (red blood cells)

and pl at el et oiB*&hi mal s i nmuni zed with the hilL-2r-P64k/ Mont ani de | SA 51
vaccine conpare to a control (P64kl Montanide |ISA 51). 10 12 CLAIMS: 1. A
therapeutic formulation to elicit an imune response against |IL-2, useful

for the fr&ateEaReuts femHialien o, ity IMMERR FSEPRTF againider GREOTENY tn - | L-2

or any deri iR 1t E@i@RingCIoLPbeshyt derRbl thérebi EfupRidobel Barbyr grofe hedba y or
chem cal conjugation that contains an appropriate adjuvant. B.- A nonocl onal

ant i body ant3PPiopIigte adigvanta npnocl onal anti body anti-CD25. 2. A therapeutic
formulation to elicit an i mmune response against IL-2, according to claim1l

and conprising the adpinistration.in a sinultaneous ar sequential way of A +
Dor B b Aherahents JEBUENEN (0 At 37 TORUNG SPORT SRSt HrinecrEBe os
agai nst | L- Zlaim@ooprisigg 102 colipediola capngrprateintint lanZppropaste adpivamat e t her eof
coupled to a carrier protein and an appropriate adjuvant.
5. A therapeutic formulation to elicit an immune response against 1L-2, according to
claim 4, wherein the carrier protein used is P64k derived from Neisseria meningitidis.

6. A therapeutic formulation to elicit an immune response against IL-2, according to
claim 5, wherein the adjuvant is selected from the group comprising aluminium
hydroxide and Montanide iSA 51.

7. A therapeutic formulation to elicit an immune response against IL-2, according to
claim 6, wherein the adjuvant is Montanide ISA 51.

8. A therapeutic formulation to elicit an immune response against IL-2, according to
claim 1, comprising a chemical conjugated between IL-2 and P64k.



4. A therapeutic fornmulation to elicit an inmune response agai nst |L-2,
according to claim3 conprising IL-2 coupled to a carrier protein and an
appropriate adjuvant. 5. A therapeutic formulation to elicit an inmune
response against IL-2, according to claim4, wherein the carrier protein
used is P64k derived from Neisseria ne ngitidis. 6. A therapeutic
formulation to elicit an inmune respon against |L-2, according to claimb5,
wherein the adjuvant is selected fromthe group conprising al um nium
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Mont ani de | Shis1l, C@"Pﬂ\slmm@f%}&@lﬁﬁt@lmhﬁﬂfﬁﬂndh?(ﬂﬁ\dt%%i icit an i nmune response
against IL-2, according to claim1, conprising a chem cal conjugated
between IL-2 and P64k. 13 9. A therapeutic forrmulation to elicit an inmune
response a8 Herapqutio forguidionitaflielb ae limmyng resonpe iagringt -2 wsrardingrtet ei n

bet ween | L- 2800 E@nﬂgns:ﬂ&af d&xrtﬁBt@ﬂ%MéénfﬂéEmﬂsaéénQQd frOm %l bGhl paRk | Mune
response agai nst according to claim conprising a fusion protein
bet ween peptides derived fromlIL-2 and P64k. 11. A therapeutic fornul ation

to elicitqqm 'tﬁ’@?hk?&ut:&‘?énﬂﬂﬁaﬁl%n%gfélﬁﬁfan uhm%ne %é‘#%g'é @\?auh@t I‘Elza'a'ébéfdm Qgprising
a specific nonoclonal antibody agai nst human - A therapeufic

f or mul at i on YMel, cemprising p spRfic m@@ﬁ@ﬁ@@"ﬁ@%ﬂy@@ﬂswlﬁn%{b%& ding to claim1
conprising a cancer vacci ne base on specific tunmour antigens or growth
factors 13, A therapeutic formulation to elicit an inmnune resFonse agai nst

IL-2, accdedh therarputic| igimHistiondRslicd iRy mamne feSRSe rAgainst 12 ASFUENg -2 or
any deri vat i gtfimt NebRRfisif@dPdadber VatcieRIsE | g spticlicetumoan antRRn@ @ Wréwih | N
conbi nation wi.th a cancer vaccine based on specific tunour antigens or
growth fact dREorS14. A ther apeutic formulation to elicit an inmmune response
agai nst |L-2, accordl ng to claim12, wherein the cancer vaccine conprises

EGF. 15. At t t
PR AR e
any derivat lcr&mtmedsmpﬁsu@amhmtermg t@ aGabjettdL-208radrg| deriaatileaReradf coupletl | n

conbination with a specific, nonaocl onal tlbod anti - CD2

t her apeuti ¢ P& ?ﬁ,'u'T'%ft's}Btﬁ'"t Pdpn 8&”% ol %at'PEsv%@n%Ea%ﬁév?f‘ﬁ"e%asEd %Bccordi ng
to cl ai m 13pecifiptunssun@niigenp @€ gfomth faotoec| onal anti body anti-CD25. 17. A

t herapeutic fornul ation according to clains 1 a 15, for the manufacture of a
medi canent to elicit an i mmune response against IL-2 able to inhibit the
growt h of 141t Ainterageutio foemdationtatalieias.immune response against I1L-2, according to

claim 12, wherein the cancer vaccine comprises EGF.

15. A therapeutic formulation to elicit an immune response against IL-2, according to
claim 2 comprising administering to a subject IL-2 or any derivative thereof coupled
to a carrier protein and an adjuvant in combination with a specific monocional
antibody anti-CD25.

16. A therapeutic formulation to elicit an immune response against Il.-2, according to
claim 13 comprising a specific monoclonai antibody anti-CD25.

17. A therapeutic formulation according to claims 1 a 15, for the manufacture of a
medicament to elicit an immune response against IL-2 able to inhibit the growth of
tumours in cancer patients.





