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The EGF is a 53 amino acids polypeptide, with an apparent molecular weight of 6045

Da. This peptide was isolated and purified for the first time by Cohen S., J. Biol. Chem.

20 20 (1962) 237, 1.555).

The EGF is a member of the EGFR ligands family; this family comprises structural and
functionally related proteins. Others members of this family are: Transforming Growth
Factor (TGF), anmphiregulin (AR), criptol (CR1), heparine binding growth factor,
betaceluline and ephireguline. On the other hand the family of the poxvirus includes
C 25  proteins related with the EGF; among them the most characterized is the vaccinia virus
growth factor (VGF).
Ali these molecules are able to bind the EGFR with the consequent receptor activation,
so they are known as EGFR ligands and play a role in the normal and tumor cell
growth.

30 The EGFR is a 170 kDa glycoprotein; the gene has already been cloned and
sequenced. The intra-cellular domain of this receptor is associated with the tyrosine
kynase activity of molecules that shows a siructural homology with those proteins
coded by the v-erb-B oncogen, and they are involved with the malignant transformation
process (HELDIN C.H. (1984), CELL 37, 9-20.).

35 The experimental evidences of the last years about the relation between the EGFR and
its ligands system with cancer, makes it a very attractive target for cancer
immunotherapy.



35 The experinental evidences of the |ast years about the relation between
the EGFR and its ligands systemw th cancer, nakes it a very attractive
target for cancer imunotherapy. "All 22 Previ ous results have
denonstratiod the efficacy for cancer of“the active imunotherapy with the
EG- based vaccine. In fact, preclinical and clinical evidences have been

obt ai ned abﬁﬂé@lohgfﬁé‘eﬁﬁgggg%‘: ﬁi@%nﬁf?ﬂoé Ao Oéfﬁé %rt Yea e‘g e active

vacci nation wt to a carrier tein nzal ez and col s
(1996), 5 muwiothermpswih tie E@H)basgqasam yn fant (pr@cglwcal?ancdelmai Bvidenceacci ne
conmposi tio a o] I I | mhlch
o bt 1 e SRoueR (IR AP REOHIGbeARP A 1R O 1bkEly Bl By
vacci ne conyassinafiom witbstbei WWEGF linker 1© S&EFrETEproth (ﬁm]zatﬁtaaw valsc(ﬁ?@@ 10

conpri S|5ng VQ&@%%%%Q%'&Q%%@?%& rrier protein (the P64K protein, the
n , L

chol era "t oxI tanic toxoid protein and / or monocl onal
ant i bodi es) ER0OBETS1 74 desnsizna eacsine canpﬁmtmnrtbat ammplmsesaautgbgeomEGﬁmd:ubledf

reproduci bl g m xture, of coni peci he novel yvacci sition
Gosert bed 1 FaEerh P itk JEHE the BiaR St EoF cTeritiBe BT B SORUR | ve
princi pl e, l&'ﬂ'ﬁtmeSeﬂbhal’ acterized for haV| ng a honogeneous 15 cheni cal

conposi tion vmthadeflne ur|t ljcity Lgh L munogeni,ci t

subst anti al I§# VﬁE?’Eﬁs%Qi“Q:‘? CQPS%@PEVPI a??g G&?t Fn-%f etltercOM Hﬂﬁ‘ﬁﬁzéﬁﬁ%&% f or
gettingie ¢dmprRpRUthe GOF eé-dpﬂxsa tod b@mbpmfeuauh@PGgmp?otamt thgedhokpatexii Bi n t he
vacci ne co ositjion of the present |nvent|on sugja?cisl n .y doesn't induce

| ower a3 e tianictoxoid rP"WEWBﬂ%‘ 15y manecionyl anghedies)\And;as & cANsEAYSBuUCe
signifi cant is ioBfdirRSh 1dterofBndtiisianE@w reprodRilie Mixtereof cdnj@gdtéy\specraspunt of

EGF ntents and its derivatives in the vaccine conposition was obtai ned by
dev@opi ng bhe LOMelr Yaccig: FORPesiigi desrdibed 'Bnthﬁeﬂﬁ?%me'"V‘P’I'tPFaF‘PrBPflseﬁh‘ihéh i s

al so an obhgelbgllis EBF & S&ﬁ/@tprld&i{:@tdnarls cﬁHrVaHé?iEé@'&ﬁ havitg thﬁﬁﬁﬁénédﬂl\éem ion
provi des a honpbgeneous and reproduci bl e vaccine 25 conposition wth

hi gher B i neheicalt seiBBosiinn. | Wiera | JafaRg zatmtbnghcmnsarhiqt@ramgwmgen&maﬁt age
t
In cancer tggsany a%g‘c;é%[?gg Eer?ilnge%?&i}}r:]tg arld Wﬂ%ﬁbﬁ%m%fzgtldf%cf‘dr NYetting a

conposi tions previ vacci ne conposition of the present
i nvention ctherapeslicabefentpri se appropriate adjuvants such as Al um ni um

hydr oxi de ofy, M&W?Qb&&og@@ érﬂt@é}ftcﬁﬁ{eﬁf"@?ﬁé VaBline [ddfmpdbRiSA br thBYERkLA"

relates to a sani
invention surpnsmgty doesn't induce lower EGF antibody titers in humans by the

20  contrary, it rather induce significant increase of the anti-EGF antibody titers. The lower
amount of EGF contents and its derivatives in the vaccine composition was obtained by
developing of a purification method based on membrane fiitration, which is also an
object of the present invention.

Furthermore, the present invention provides a homogeneous and reproducible vaccine
0 25  composition with a higher clinical effect and lower immunizations, meaning a great

advantage in cancer therapy and for the patient, in comparison with vaccine

compositions previously described.

The vaccine composition of the present invention could also comprise appropriate

adjuvants such as Aluminium hydroxide or Montanide.

30 In another embodiment, the present invention relates to a sanitary procedure for the
manufacture of said vaccine composition, appropriate for its use in humans by
parenteral route.

The procedure comprises a suitable method for the covalent conjugation of the hrEGF
to the carrier protein P64K, and the purification of this conjugated by using ultra

35 filtration membranes in a range of 50-100 kDa, to remove the biologically inactive
species conjugated (without immunogenic activity), as well as other chemical
impurities.
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%1 composition shows a molecular exclusion chromatographic profile characterized

because the species carrying the biological activity represents more than the 20% of
the total chromatogram area, corresponding to the total vaccine composition, as it is
shown in Figure 4
Mass Spectrometry analysis of the present vaccine composition has revealed its
c 25 structural features. The peptide maps of two different lots show a high homology
between lots in the position s as well as in the ratio (Figure 5). This high homology
between lots confirms the accuracy of the parameters of the chemical conjugation as
well as the purification procedures, both described by the present invention. Mass
Spectrometry analysis further revealed the sequence of the major peptides derived
30  from the vaccine composition of the present invention. (Table 3)
In the present vaccine composition the conjugation ratio between the EGF and P64K
proteins is 1:2, which means 2 molecules of EGF per P64K molecule.

Methodology for obtaining the vaccine composition.

35 Purification procedure for decreasing the content of autologous EGF.
Starting from experimental observations that evidenced that a decrease on the hrEGF
content in the vaccine composition increase its immunological action, is developed a
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by the maj owaprasenm=eried out the determination of protein concentration by the method
described by Lowry D.H. and col. J. Biol Chem 191: 495-498, 1951 and the percent of
homogeneity were determined from the analysis of the gel filtration chromatography
(HPLC-FG).
o 25  The singularity of this methodology assures that the obtained vaccine composition has
a homogeneous composition and defined purity, characterized by the major presence
of the immunologically active species: conjugated hrEGF-rP64K.
Surprisingly, the removal of the excess of autologous protein (hrEGF) free or polymeric
doesn't cause the reduction, but rather it allows to increase significantly the
30 concentration of anti-EGF antibodies (at 1/1000 diiution), to 10 times more this
obtained when immunizing mice with polymers of WEGF and with free hrEGF. The
reduction of the content of autologous protein in the vaccine composition causes in
patient increments of at least 2 times the maximum titer of anti EGF antibodies. This
increment of the antibody titers is even observed in those patients that receive half of
35 per immunization (2.4 mg) in comparison with patients that receive dose of 4.8 mg per
dose of the vaccine composition described in EP 0657 175. These results indicate that

the vaccine composition, described in the present invention has bigger immunological



of the immunol ogically active species: conj ugat ed hrEGF r P64K. Surpr| Si ngl Y,
the renoval of the excess of autol ogous protein (hrEGF) free or polyneric
doesn't cause the reduction, but rather_it allows to increase significantly
the 30 concentration of anti-EGF anti bddies (at 1/1000 dilution), to 10
times nore this obtained when i munizing mce with polyners of hrEG and

Vacgi ne. coIBg] e e B FI R Bloa B R, 88 BbaieaNBlCo RS feftBe e

maxi mum t i dopiposhioast i EGF antibodies. This increnent of the antibody titers
IS even observed in those patients that receive half of 35 per immunization
(2.4 ng) in conparison with patients that receive dose of 4.8 ng per dose

of the vaoohmuﬁgmm:nmdqagmh%wmﬁma&%amﬁﬁant“ﬁim PeaK|(iPsaKpdi cat e
t hat the va 03|t|on geacr tirﬁ;'i F: re% i nventi on has bigger
i munol’ogi th ?5“'“%&!!‘?% Ridgepal iz o B aptos(hrERRInol ogi cal 1y active
protein, a@taﬁmgpﬁérﬂdtﬁén BUalQALIA aN@ Csptiffizati6® TBTOHe! toRtionsbioRi thi Néhenigdiem cal
conj ugat ed between the reconbi nant protein P64K (rP64K) 5 and the hunan

r econbi narfonitgati mactien bafweendee sroteing RS and sPe4K g doniyeationmethadiat i on
and opti m gRkioPBd matﬁ'é‘tﬁJlr‘ég'@:@htHléﬂﬂ'ﬁlofa? 'brépBﬁwﬁQﬁ@f\éﬁutolo?QlﬁH HidRdin, Ofd fheest | on

bet ween the proteins P64K a conj ugation e i's 'devel oped that
requi res of MEGFJRr ﬁ@ﬂhf"%mﬂl ttpcquatﬁntemblgalﬁoamgme@p@n@w among beBl.es  of

hr EG- t h if
ot b ‘1o TR ReGEnsl BRiess & UBIcRLS profell Gl #Rélchamical ofBatn, Ro0Te
conj ugat i oguararnee gaaﬁ@wmeb i wbmmatedcslémgueﬁﬂs tlrough the: wlf@am;‘emsmmqf
th h t I

ﬁé“gbed“ﬂ?mﬂ{dﬂ%‘ | FREHRRIGIE S0 thefousCRKCARD, e Bk o, BicEiL ous!Y
howfgenei tqomﬁusélopmﬂndﬂgin bontegenditycThe prockdurp rdesenittedi in e piesant mvzergluar ant ee

. ) )

gl e ot o SRHET b Zepf et BleRa AR, frBhE bOIT SRR BT P, o0 56
ng/ mL)15andsindle stepoarei heglr%mmr@thé hnigGRiproteim praviowsiy companiretiod ed&angmL)To thi s

P ont Gt A ih ardieln 3B i 1 Fnd/ L} WHGE BoOustoh Factf 16 e hrdin @it B e 1 1

const ant siddedi fige fRBS/AMJTIWIrsdltion {(jsHPE18L.2Y eanﬂZtﬂwecconTmnbm nedlutiorotati n

concentration in .t ctj on ture for,the 20 GF [ L df
Che_prot oi Hoamdaeys 4 o b8 miute 1 Freiiinedin craottarh stdaceha: BV ur i ng.

t he conj ugehiperatlire @2 CeR°CSTRE fidal HI6tEln @vhdeﬁtmloﬁhma{e RABESE N ID@Ire 96y thef t he
gl utar %l deh%%?: llsnO tBE %élgaLCél':dOPornLé tplrjcgtgnnlr?DMK it is 658% mg/mL. The total protein
concentration during the conjugation reaction is of 2 mg/mL and the final concentration
of the glutaraldehyde in the reaction mixture is of 0.05%.
The vaccine composition according to the present invention can be employed together
with appropriated adjuvants, such as aluminum hydroxide or Montanide.

0 25 In another aspect, the present invention involves a sanitary procedure for obtaining of a
vaccine composition, to be administered by parenteral route, procedure that minimizes
the opportunities of microbial contamination of the vaccine composition during the
conjugation allowing to carry out the purification methodology of the chemical
conjugated in few hours and facilitating the increment of the volume of the vaccine

30 composition to be obtained, among other advantages. The following examples
illustratio more in detail the present invention.
The Example 1 describes the molecular characterization of the vaccine composition
described in the present invention. The molecular characterization includes: the
chromatographic identification by HPLC-FG of the conjugated species formed during

35 the conjugation reaction, the determination of the conjugation ratio between the
proteins hrEGF and rP64K and the definition of the peptides map that characterizes to
this novel vaccine composition.
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20  The chromatographic profiles shown by the homoligomeric conjugated (hfEGF-hrEGF
and rP64K-rP64K) were compared with the chromatographic profile shown by the
conjugated without purifying obtained by the chemical conjugation reaction among the
proteins hfEGF and rP64K. In Figure 1 are shown the profiles of the homoligomeric
conjugates rP64K-rP64K and the profile obtained when carrying out the chemical

0 25 conjugation between the proteins hrEGF and rP84K (chemical conjugated without
purifying by ultrafiitracién). The circulated area belongs to the conjugated species
hrEGF-rP64K. The profile of the conjugated rP64K-rP64K doesn't show total
coincidence with this of the chemical conjugated hrEGF-rP64K due to the contribution
of the hrEGF molecules conjugated to the rP64K.

30 In Figure 2 are shown the results obtained after carrying out an un-naturalized
electrophoresis in reduced conditions and a Western Blot of the vaccine composition
purified by ultrafiltracién. The development was carried out with an anti-EGF antibody
conjugated with alkaline phosphatase. The EGF is a protein of apparent molecular
weight of 6kDa so; it should be located in the inferior area of the gel. It identification by

35 means of inmuno-detection with anti-EGF antibodies in the area corresponding to the
proteins of molecular weigh apparently superiors to 6 kDa confirms that hrEGF
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The determination of the conjugation ratio was carried out by 2 methods.
1. A method was based in the estimation of the quantity of Phenylalanine (Phe)
and Threonine (Thr) in the vaccine composition (aminoacid only present in the
rP64K molecule). The quantities of these amino acids were used to determine
0 25 the quantity of rP64K. Starting from this last one, and keeping in mind the total
quantity of amino acids of the mixture, the quantity of EGF was determined.
2. The other method was based on the direct determination of the relative
quantities of each protein, using the amino acid sequence and bhased in the
quantification of those amino acids Asparagine+Aspartic (Asx), Glutamine +
30 Glutamic (Glx), Glicine (Gly) and Alanine (Ala) (residues highly stable to the

acid hydrolysis and commonly used in the quantification of proteins).

Tables 1 and 2show the results obtained by each method.

Mean ratio of
Mean quantity of rP64K Mean quantity of hrEGF . .
conjugation

12,07 nmoles 23,13 nmoles 1,92
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The results obtained by both methods shows correspondence in the estimate of the
conjugation ratio among the hrEGF:rP64K proteins for the vaccine composition
15 described in the present invention. The caiculated ratio of conjugation was of (1:2),
which means 2 hrEGF molecules for each rP64K molecule.
1.3. The peptide maps characterizing the vaccine composition described in the
present invention.
With the objective of characterizing the structure of the vaccine composition presented
20 in the present invention and to evidence the reproducibility of the procedure it was
developed and characterized the peptide map obtained after the digestion of the
o conjugated fractions hrEGF-rP64K with the endoprotease Glu-C. Each one of the
fractions of the obtained map were identified and sequenced by Mass Spectrometry.
Figure 5 shows the peptide maps obtained starting from two vaccine compositions
25  obtained independently, where a great similarity is appreciated in the peptides that
appeared and in its relative proportion. The reproducibility among those peptide maps
obtained starting from both vaccine compositions is an indicative of the control that
exist over the conditions in which the procedures of chemical conjugation and
purification (described in the present invention) happen.
30  The identification of the peptides contained in each fraction of the map was obtained by
the analysis of each one of them by the MALDI method (Matrix Assisted Laser
Desorption  lonization) and by the ESI-MS method (Electrospray
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W \/| DEVRHLAANG KYPE MDVPAEVAGAKEVK NSDSECPLSHDGYCLHDGVCMWYI E  # SFr
HAO0 MSTWSTLGSRLDWE 11 Peak Peptides HA2 RCQYRDLKWAEL
ASGRAI ANGCDNGFTKLI FDAE Al ANGCDNGFTKLI FDAE HA9 VNVGDTI AVDDTLI TLD f ag
YRFDNI MUNTKTVAVEPKEDGVYVTFE NGFTKLI FDAENGRI | GGG VGPNGEDM GE HGB1
RCQYRDLKWAEL Tabl e 3 Ami noaci di ¢ conposition of the major peptides obtained
after the digestiop HherEoEPedic-contugat-ed—Fracti-er—wth t he
endopr ot ease d u- G P?ﬂ% am np_%ﬂ;f% conposition was determ ned by MALDI and
ESI - M5. 5 EXAMPLE PHG4RMUNOROOYRDLKYVTWEDE vacci ne conposition described in

S

the present invent Lal.ogi cal activity
assay carried out By ' ‘ el t he vacci ne
conposi tion descriped previ|loASGRA CONBFTKYIFDAROSI t1 on A) | n conparison
with a vaccine co L1l | | acci ne
conposi tion B) For ion of 10 mice
W th an uni que dos g 2/ 50% v/ v) of

t he i nnunogens (co s el=Dy| dial ysi s,
vacci ne conpositioh obtaine !MQEBNGFE&UFBAEM th 15 ultrafilfration
menbrane and perne ' =OF/ DF where
conj ugat ed speci es [#§H want MONTANI DE

| SA 51. The protei 1H®19e appVNVGDWOKV[MB‘DlhTLDT’rUnogen i s referried in Tabl e 4.
In the 14 days fol | " ;t%he serum
extraction fromthgss : ant i body

titers by neans of an ELI S YR"PBNIM'D!QWAVEBKEDGWMTFE for ;t he assay was
that the nmeasured pptical. ‘ h__:_{___n t he doubl e of

thwrean val ue obt s ‘.5:‘4:_:;&%5';”:;.. ‘ &
NGFTKUFDAETGR"GGGIVGPNGGDM|GE

ey

HG51 | RCQYRDLKWWEL

Table 3. Aminoacidic composition of the major peptides obtained after the digestion of
the EGF-P84K conjugated fraction with the endoprotease Giu-C. The aminoacidic
composition was determined by MALDI and ESI-MS.

EXAMPLE 2.

Inmunogenicity of the vaccine composition described in the present invention.

In this example is described the biological activity assay carried out for evaluation of

the inmunogenicity of the vaccine composition described previously (vaccine

e 10  composition A} in comparison with a vaccine composition described in EP 0657 175

(called vaccine composition B)

For the assay it was carried out the inoculation of 10 mice with an unique dose of 200

uL of a water in oil emulsion (50/50% v/v) of the inmunogens (conventional vaccine

composition obtained by dialysis, vaccine composition obtained by purification with
15  uitrafittration membrane and permeated obtained from purification process by UF/DF

where conjugated species hrEGF-hrEGF are present), with the adjuvant MONTANIDE

ISA 51. The protein dose applied for each immunogen is referred in Table 4.

In the 14 days following the inoculation it was carried out the serum extraction from the

animals and the evaluation of the anti-EGF antibody titers by means of an ELISA. The
20  positive criterion for the assay was that the measured optical density at 405nm must be

higher than the double of the mean value obtained for the blank. The blank is obtained
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vacci ne Za OB g@b,wpn A, purifi'ed by means of an ulftrafiltration menfhrane
has blgg%r OTTOUE AR m A ] grarmT o prote E—VvdacTT he
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ne ne. Th'hwaén!mmmepsevaluatad Ang poadein esneantriationschodet inaduldted by animal

o oL SRR e 7 S By T, 10,0 o

as conpared awc
corresponding to poI yneric hrEG-F and free hrEG-. When conparing with the

Composi t1 on RS Bele freRbRobrEdEARaiFal AtV YGRRSBY B EaRMLAS eHBPaHS ' ot
twice tige ampamBhésiti adtivey eMtdach hediuaed | ikmlirRgen30rhk3 components of the
immunogen corresponding to the homopolymeric hrEGF conjugates and free hrEGF,
doesn't show relevant biological activity, because their response is at the level of the
positive criteria for the assay or inferior. These results verify the hypothesis that the
EGF by itself doesn’t induce an immunogenic response.
15  The statistical analysis of all the results when applying the “ Mann-Whitney Test”
(Table 5) showed highly significant differences for the anti-hrEGF antibody titers 1/1000
with p=0.0004 and for the 1/100 titer with p=0.0006 for group of animais inoculated
with the vaccine composition A as compared to the titers reached for the group of
animals inoculated with the vaccine composition B. This indicates that the vaccine
20  composition A, purified by means of an ultrafiltration membrane has bigger
immunogenic activity per milligram of protein that the vaccine composition B, obtained
by the purification method based on dialysis membrane.
The vaccine composition A produces an increment of the concentration of antibodies
anti EGF (at 1/1000 dilution} 10 times higher as compared with this reached when
25  immunizing with the conjugates corresponding to polymeric hrEGF and free hrEGF.
When comparing with the vaccine composition previously described in EP 0657175 the
vaccine composition described in the present invention produced an increment of twice

the concentration of anti-rhEGF antibodies.

30
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95,0 Percent CI for ETAl-ETAZ is (-0,4389;-0,1149)
W = 282,5
Test of ETAl = ETA2 vs ETAl not = ETA2 is significant at 90,0006
The test is significant at 0,0006 {(adjusted for ties)

20

Table 5: Statistical report: the Mann-Whitney test used to evaluate the immunogenicity
of both vaccine compositions through the anti-hrEGF antibody titers in mice.

EXAMPLE 3.

o 25 Evaluation of the clinical efficacy of the vaccine composition disclosed by the
present invention in the treatment of lung tumors of epithelial origin.
The objective of this example is to evaluate in patients the immunogenicity elicited by
the Vaccine composition A in comparison with the immunogenicity induced by the
Vaccine composition B obtained by the method of purification by dyalisis.

30 In this study patient with advanced stages Non Small Cell Lung Cancer (NSCLC)
tumors were treated. Two groups of patients were defined (patients vaccinated with the
preparation B and patients vaccinated with the preparation A described in the present
invention). The vaccine composition dose per patient in each group was as follows:
Patients vaccinated with the preparation B received 1,2 mg of total protein per

35 immunization site, while patients vaccinated with the preparation B received 0,6 mg of
total proteins per immunization site. For both groups the immunization sites were 4. All
patients received oncospecific therapy, at least 4 weeks before starting the trial.
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20 Table 6. Resuit of the analysis of the geometric mean of immunogenicity for both
o vaccine compositions through the measurement of anti-EGF antibody titers in patient’s
serum.

it is important to stress that the group of patients immunized with the Vaccine

25 composition A, described in the present invention, showed a superior geometric mean
of the anti-EGF antibody titers receiving half of the quantity of total proteins per
immunization (2.4 mg) that the one received by the group of patients immunized with
the Vaccine composition B (4,8mg of total proteins), what constitutes a surprising
result. These results evidence that the excess of autologous protein hrEGF, either in

30 form of polymers or free, doesn't contribute to more immunogenicity of the vaccine
composition, but it dilutes the immunological action of the chemical conjugated hrEGF-
rPe4K.
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chem cal co%fggdgféfc?té\g%%é%ﬁé)ént ratiod until a final concentration of

prot ei ns of Witmtpenpurposss af demok¥teating dhe icapiaity to lobtain abcdine gompositidnes with i f i ed

pr ot ei nsof g ROt CReERERS (B bR atlbing for B FRECERHSTIM T ¢ ca
cheni cal conurficatien nvedisodotogy dike itisdeszdbembetbwa f i nal C?E(r:neenf); aLihg% g;l

proteins of ,12 j Qln all the as S, t t ot. Y] -

Pon] ugat o A5byt:aee loBune' 18, Saffiseh e Rifibd e RonfBREH hes
pressure of chnéertatiodiontil a finahtumcentedtiohiod pratéimsoezmghbl wer e carried out

O en?, oot 7G50 ool et kATt 6o bk oSt bRl s
hOWDtgﬁnEmtycbﬁée}mtiod)ﬁ?ﬁlbﬂin‘éﬁ@@’ic@?tr%tmﬁwtpidtéiﬁ@g% ﬁ@%L.hThe sepgnd tC_ri terion
was € non-presence o reci pi ed proteins durin e. purification

oper at i on. fgs%e?“ r\&gﬁ'i‘t's%,”c'ﬂﬁgge eeaf')'Haq"afmtae P””E?ngé'em‘ﬁ??\}:&&?ﬂﬂ@d was
conposi t i ongongkrisatied uatl adinkl €rRBhAtratRh A Bidleit®BCEEALL ONS per N,

gua:ﬁt eei nq hi g%h | evel s of honogenei t 90.92% , 96. 79% and, 95. 50% of
speds conj'h@itee apsavehedotrl Yolima ofichadicel genieamtesgmployee wast tRODJAL o

proteins. Prﬁs@ip@r&ﬁﬂ%ﬁ&faﬂ@nﬁ&h@rﬁﬁégféfssn% of 95087 AR TPtaMboh B8IUGTHaNGes
conposition 2 mg/nk 92 00%5 ng/nL 96. 79 % 12 ng/nL 95.50% 25 Tablée 7:
Val ues dérr & rrd@iing eut ﬂW@QOmQ:él@ﬂ'“t@nﬁloﬂoﬁﬁ@@?ﬁeirég‘zatwnt pk this @vplyation two
conposi ti ongeadiidstRgrid Refd ddis8iieRdq:.f 1 nal protein concentrations. EXAVPLE 5:
The first one was to reach a homogeneity percent of the vaccine composition > 80%.
The second criterion was the non-presence of precipitated proteins during the
purification operation.
20  The results, presented in Table 7, shows the vaccine compositions adjusted at different
protein concentrations per mL, guaranteeing high levels of homogeneity (90.92%
,96.79% and, 95.50% of species conjugated hrEGFrP64K ) and without producing

precipitation of proteins.

Protein concentration Percent of homogeneity of the vaccine composition
Q 2 mg/mL 92 00%
5 mg/mL 96.79 %
12 mg/mL 95.50 %

25 Table 7: Values corresponding to the percent of homogeneity in the vaccine
compositions adjusted to different final protein concentrations.

EXAMPLE 5:

Glutaraldehyde removal from the vaccine composition of the present invention.
30 To evaluate the removal of the conjugation agent (glutaraldehyde) it was quantified the

residual glutaraldehyde contents in the vaccine composition B and in the vaccine



Wy utaral dehyde renoval fromthe vaccine conposition of the present
I nvention. 30 To evaluate the renpval of the conjugation agent
(gtutaral dehyde) it was quantified the residual glutaral dehyde contents in
t he vaccine conposition B and in the vacdPne 16 conposition A by neans of
a reverse phase chromat ographic separatlon rret hod (HPLC-RP), enploying a

C- S col um. ein
contained in Hﬁ’gs'{s@‘ I)\ %3; mb%etge;r cr%\fe(tgrl aC| ﬁ@t‘?da% 'é %%%EW?‘P}&M
phenyl hydr agHREC- FB’)FelgpIowng astr@weofuman. t he residual content of this inpurity

I n both vac e

0.002 ppm ?ﬂﬁ?&gw&@@c %%'ée% %ﬁe ?’P%i‘i'tg{'oi? P@\e ﬁtgﬁg a'B %d i%%arrmél% from
an initial cmhhqmnl'ﬂoitciamld arid 1ako arrgéctionwthfﬁkﬁnjdpydracuﬁs'en vvhen bot h

B P uet pat P o g 3 i3 Bonesed i oty B g S pontions e ©
ul trafiltratwasnsmflienghdrod. 2f oglnm]lcmri §ma|wr|mﬂofr?o12rmn¢ Nipighest ctﬁmgmuatm'\eldi)lt
possesses a e ont ent ut.al e ont ri but to a
great secur |et°’§FbI§'lﬂ frﬂéﬁ}i%fm@ﬂ{tﬁ fFfﬁ& aﬂs’@'éa't k‘?eﬁé?@&ﬁ%& Pf p?f“Br i ef
Dﬁscr i ption Bwten then IBoﬂum;Saraﬂ;&nﬂuﬁm itice éstatﬁisﬁw spdbHficaNE fon i mﬂmfy, Fl"yﬁre

chr omat ogr arh DY ARt P MEUES CHERPHHPN AciaplRTRCeHhercRPpaR e Pfraiaten r ol o
i's shownqt henétﬁadwdrqﬁmm@atmfn & 06| dhemidae CBREGatea)t PodsBEQIEBAP HIENBT - conttt ¥f axi s
represents the time until elution for each conponent of the sanple and the Y

axi s repreSiftraldeRyds, hat eantriites,ig @ great EfBUTHYan'th%aéﬁ‘ﬁfﬁdh%H@ﬂ thi¥ t he

sanpl e, as Vagcmélgé,ﬁgéémonpf protein concentration. Figure 2.
an anti EGF antibody conjugated wi th al kal yne

I detection wt
pmat ase, after SDS-PAGE el ectrophoretic separation for the vaccine
conposition Br%?tﬁ@saﬁgtiat\l’oﬁﬁer%égﬁlg ation Line 1. Ml ecul ar wei ght marker,

Li ne 2 vacci ne conpoSition ure 3. Shows the overlapping of the

chr omat d§r arffdgwert. sdovsdhe gveriapping ofnberglnrpgv@mram ofi afremaligemeric oenjugpiedd and
of the chro 64K

i thout pur 1TSS Rl BRPARGI ol B » ROFELREY chgRIcU0a kel ToE Paak o

bot h chr onatlm@’reacrmle iSrebondRe somelpemaewftwoﬁlesabehmen sothf chromhtogramms. dheeach

cach sanpl o saBieEaRe i RRAFICHRr PP eid Habehl i shthpliarie 'R &
Chr onmat ogr apiepres¢ntefthe aloerofdsieasit ag21® nhh&:r\mblmmni:neni ofthd &fgmplbeas
20  indicator of protein concentration.

Figure 2. Immuno-detection with an anti EGF antibody conjugated with alkalyne
phosphatase, after SDS-PAGE electrophoretic separation for the vaccine composition
obtained by ultrafiltration Line 1: Molecutar weight marker, Line 2 vaccine composition.

Figure 3. Shows the overlapping of the chromatograms corresponding to the
homoligomeric hrEGF-hrEGF conjugated and of the chromatogram corresponding to a
chemical conjugated hrEGF - rP64K without purify. In the circle is shown the
coincidence of species among both chromatograms. The X axis represents the time

30 for elution of each component and the Y axis represents the value of intensity at 216
nm of each sample component, as indicator of the protein concentration.

Figure 4. Chromatographic profile corresponding to the vaccine disclosed by the
present invention. The shady area corresponds to the hrEGF-rP64K conjugated

35 species. The X axis represents the time for elution of each fraction and the Y axis
represents the value of intensity at 216 nm of each component in the sample, as
indicator of the protein concentration.



L - T

“%8nresent invention. The shady area corresponds to the hr EGF-r P64K conj ugat ed
35 species. The X axis represents the tinme for elution of each fraction and
the Y axis represents the val ue of |ntenstty at 216 nm of each conponent in
the sanple, as indicator of the protein'€oncentration. 17 Figure S. The
pepti de map of the chromatographic fraction corresponding to the conjugated
hr EG--r P64K. These are the results fromtwo vacci ne conpositions purified
i ndependently by an ultrafiltration nenbrane. The X axis represents the tine
and the Y FigemesSs &pe queptide map aflrtheschodmatbgriaphlntmmbnyconiéisgmcﬁngito the

Anti - hr EGF anti bod i ni z di ff.erent

Convent i onartopLgREH ErEGERad eS8 ot BereS mifr hei Voo it BPinpRltRlp kRS
ultrafilt rat:mdmend@tly@mnﬂtrﬁ” ltm‘timeﬁ!dhmgné rThe X beis vépresdnts thestimeand the Y
purification method axis c rres s to 10 the sera dilutions from each
ani mal and t¥E r?”@??'étspbep‘r"@@@gﬂ"'f‘ Sl ue of optical density at 405 nm of
each sarrpl e, as |nd| cator of the protein concentration. Q Figure 7.

Chr omat ogra HPLC- RP obt ai ned duri the quantification of
t he residual %ﬂ"&t% (H‘é‘ﬁ%@“ﬂ‘b‘?ﬁyéﬁ?fsm meqeémmgﬁﬂgvuﬁmﬁentﬂmmwesm ned by

the 15 puriddnvahtional Wc&ﬁbé&uoﬂmﬁﬁ&lt\é Eb:ﬂﬁbélﬁd@bﬂﬁi&d@bl@ﬂ&ﬁh&d’ ahgi ne
conposition A) and for the vaccine conposition using dialysis purification

Tot hod ( vac FIEHBeRE RREEPHNG ToR) the Wirafpliafien pYHRRNSTGhoR: XAXEORPERRONABK FOR

CANCER TREATHENEra didtBhETrom! eabh 4Rl EhdCRBPP Sixls' Ripréseiidf thal Wiludof dpfidare.
principle the protein co #mt!J gated 5 hrEG-rP64K, wherein each P64K protein

mol ecul e i s dsBilALA9SNRLOHRachrsampls, @s indicatorf therproteiteansenteaioposi t i on
according Caiml1l wherein the conjugation ratio between rP64K carrier
protgin and the hrEGF is 12.04:24.05 nnolar. 3. The vaccine conposition
accﬁi ng CIFcigmeﬂ vilrosiatpgsaphic pwfifsoby HPLG-RR abtainexhduwineothenapstifigationof t he

cop ugat ed HhE Feslie St /deofbnObl 966 valBhe U ioshRACLARIEL S, e

pol yners or ree vaccl ne conposition accor
t he hond§enqusification afiethdobusiqy 68kPaiyliratittafor8GEmbREVE (Vascineesmpbsition A) and

Pomgenous. Pt Fagae coHBSHRR SRR+ Bl RRAH MeBlte R Re e MeBRRAT AL S,

appropriate adjuvant, selected fromthe group conprising al um num hydroxi de
or Mont ani de.



“® 6. The vaccine conposition according Claimb5 wherein the adjuvant is
Mont ani de. 7. The vacci ne conposition according Caimb5 wherein the
adj uvant is alum num hydroxide. 20 8. The vaccine conposition according
Claim1 wherein the honbgenous m x of t conjugated hrEG--rP64K is able to
I nduce an increase of at least 10 tines the anti-EG- antibodies titters in

the serum AoMOBERESRS VREEME cOMPOSAIORFOR & AN TREAGMENF O ding Clai m 1

wherei n t he honogenous m the conjugate S able to induce
an increase of at least 10 tinmes the (c) 25 anti-EG- anti bodies titters in
the serum pfydmans. 10. The vaccine conposition according Gaim1l wherein

t he honbgenous m x of the conjugated hrEG--rP64K is able to i nduce an

i ncrease of dt AeswstingO@mpasitiontdoenprisingi ass@Etivenpiinoiple dive fprdteiaronjugatede ser um

of hu s. 11. ﬁ%j‘:ﬂ{ ._obt ai ni Vv i . i,ti,on .0 laim1
undernggni tary ﬁ}§8§ r-‘s) an aﬁ”j%?\%'gr%cﬁ '2%% pt??%@erﬁﬁ'%%ﬂ%dﬁ%gpﬁi?a{B’Br'HEQFate
conditions for troeculesval ent conjugation of the EGF to the rP64K carrier
protein and p%lrjrf i cati.on of t nol ecul ar

i‘on

e compl e by .usi ng. an,. .
Ul trafiltrat ion MeIBERe, campastion, 2epiling GiaiModi WARTEI e cerivaaiasn aligar d
aﬁeci es aRd ot hbetwebr rPE4K carfipuprofeiresnd th&hr?’(BEisO’_sz.othm.OB gﬁ"folaﬁl aihm l,b _
erein the onj.ugatli Qn reactli.Qn consl . sts_.o] SIn e | step,,t at edl ns
e o he b apdne, <eos B PECRERE Ciam i BRSTBICSHR SARPOStR 1 8. B6AK
protei po (21 ny/ AbmogéhduBe nheNdfu e | RRjugaREt AFEGRARB4K i dterd df Oothbiae

m xture sol ution BS( C12 (PH 6.8-7.2) and the cginﬂ ugation solution of =vim
19 gl ut ar al deh{f@ecy'asdpecipsiike irgGRipetymess pefreq St ed at 22C 2C with

continuous st4,r thédadciNe dontbdamidh %ccé'rain?mmpf RARELIN tRe AbmighandlsIMix oMiar ei n
thbzaramst ers of conjugation between the proteins hrEG and rP64K fix the
co

gation rat FNYEAedRrEGREEB4AS feaobglutapiideydeach r P64K nol ecul e. 14. The
procedure fors oph&iauciHe dodifposhion 'ae&reﬁg}@elﬂhgiyﬂge@mﬁé HbRRgbbus! Ak BF the:

wherein the conjugated protein I's purl] _ _ )
ul traf ¥ trati onFeniegated r BREGTREKh asiditigaallyy G@ntaintebrath eapriopriate aadisyantsi ze

composi ton- accardiing rom (Bp gratp SR Arilm WM MABRER UF,

purified by &.ulhe wddcinercompositioh attardingGiaim SHrwhéreth the adjvyart istebianide. havi ng

golr[)rgz)gi f: éﬁ g{jciﬁ%ﬁ%ciqeéc@%ﬂ'\g&ﬁnﬁ@g’&gmﬁ{geda% 50\%4%!?# fd éoﬂﬁlaxﬁgcélmﬁinum
hydroxide.

20 8. The vaccine composition according Claim 1 wherein the homogenous mix of the
conjugated hrEGF-rP64K is able to induce an increase of at least 10 times the
anti-EGF antibodies titters in the serum of immunized mammals.

9. The vaccine composition according Claim 1 wherein the homogenous mix of the
conjugated hrEGF-rP64K is able to induce an increase of at least 10 times the

0 25 anti-EGF antibodies titters in the serum of humans.

10. The vaccine composition according Claim 1 wherein the homogenous mix of the
conjugated hrEGF-rP64K is able to induce an increase of at least 100 times the
anti-EGF antibodies titters in the serum of humans.

11. A procedure for obtaining the vaccine composition of claim 1 under sanitary

30 standard wherein said procedure comprises appropriate conditions for the
covalent conjugation of the EGF to the rP84K carrier protein and purification of
the molecular complex, by using an ultrafiltration membrane, to remove the
biologically inactive conjugated species and other chemical impurities.

12. The procedure of Claim11, wherein the conjugation reaction consists of a single

35 step that begins mixing the hrEGF protein previously concentratiod (>6 mg/mL)
and the P84K protein (21 mg/mL) in the conjugation reactor, and then adding to

the mixture solution PBS/MgCI2 (pH 6.8-7.2) and the conjugation solution of



““®\herein the conjugated protein is purified by a
ultrafiltration/diafiltration nmethod using a nenbrane having a pore size of
100 kDa. 15 17. The vacci ne conposition g&npri sing as active principle the
conjugated protein hrEG-rP64K, wherein said vaccine conposition is purified
by the procedure of Caim15. 18. The vaccine conposition conprising as

active principl egiR8aeRided Rinat ki - 1 eLei4h.8al go i ne
conposition is pgri flaed y t hsebﬂbrgceSU@en@?lﬁg;OsP%P%%G??l% é?hg dvg‘@{gil ne
conposi ti on conpfePriindguastirdog fofévehowsi pl e t he conj ugated protein

hr EGFr P64K, | | |G ' tal.. | | W th
fange 11 17 T Tng prBdlidd CIRZEBheRI B rahdrs ot i BeflPbotwbn b ' 1T
manuf act ure of apraeigshtEGo andréatefix thiet canjugationiratiote dwo hiGhR gwilenstestfore

human EG. 21. Uﬁﬁci?iP&ﬁE{l@&ﬁ{a”e conposition of Claim18 for the
manuf acture of a reagen 0 elicit an inmune response agai nst the human

EG-. 22. Use of4.The precediures far cobpaising itba_vatci@ apmpasitidroactdrdingeallaiot die of a
reagent oot ]l OB Pl R B e BB feng b ol
t he treat ment of usipgtamémblant inaving a pore size between 50 and 100 kDa.
15. The procedure for obtaining the vaccine composition according to Claim 14,
10 wherein the conjugated protein is purified by a ultrafiltration/diafiltration method
using a membrane having a pore size of 50 kDa.
16. The procedure for obtaining the vaccine composition according to Claim 14,
o wherein the conjugated protein is purified by a ultrafiltration/diafiltration method
using a membrane having a pore size of 100 kDa.
15 17. The vaccine composition comprising as active principle the conjugated protein
hrEGFrP64K, wherein said vaccine composition is purified by the procedure of
Claim 15.
18. The vaccine composition comprising as active principle the conjugated protein
hrEGFrP64K, wherein said vaccine composition is purified by the procedure of
20 Claim 16.
19. The vaccine composition comprising as active principle the conjugated protein
hrEGFrP64K, wherein the final concentration of the total protein is in the range
1-12 mg/mL.
20. Use of the vaccine composition of Claim 17 for the manufacture of a reagent to
o 25 elicit an immune response against the human EGF.
21. Use of the vaccine composition of Claim 18 for the manufacture of a reagent to
elicit an immune response against the human EGF.
22. Use of the vaccine composition of Claim 17 for the manufacture of a reagent
useful for the treatment of epithelial tumors.
30 23. Use of the vaccine composition of Claim 18 for the manufacture of a reagent
useful for the treatment of epithelial tumors.



