Peptides mimicking antigenic regions of hepatitis Awvirus. Field of the
I nvention This invention relates to the biotechnology field, specifically
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t he obtaining of diagnostic kits or. )
strand RNA' infectious” genome, which codifies for a single polyprotein which is subsequently

processed into structural and non structural proteins. (Cuthbert JA. Hepatitis A: old and new. 2001
Clin Microbiol Rev Jan;14(1):38-58)

20  The four major structural capsid polypeptides have been described as: VP1, 30,000 to 33,000
daltons (aminoacids 492-791); VP2, 24,000 to 25,000 daltons, (aminoacids 24-245); VP3, 21,000 to
27,000 daltons (aminoacids 246-491) and VP4, 7,000 to 14,000 daltons (aminoacids 1-23). Only

] one serotype appears to exist, and significant antigenic variation has not been recognized among

(— different HAV strains (Fields, H and Khudyakov Y. 2001 Synthetic peptides immunoreactive with

25  hepatitis A virus antibodies Pat WO015824). For this reason the availability of related peptides or
with similar immune reactions will be of great interest for the obtaining of diagnostic kits or

immunogens.

HAV infection is typically diagnosed by the detection of IgM or IgG antibodies to the capsid
30  proteins. Unfortunately, HAV is very difficult to isolate, it grows in very small quantities in cell
culture, and very difficult to purify big quantities of virus for use in for diagnostic and

immunotherapy for what they are needed to achieve these objectives, other work strategies.

Currently available recombinant proteins or synthetic peptides have not successfully been used as

35  alternate sources of antigen in an enzyme immunoassay (EIA) format for the detection of anti-
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15 of the hepatitis A virus polyproteins. Pat. W09740147), other aspects have been the enrichment of
the synthetic polipeptides with glutamin in the carboxyl end that increase the reactivity to the IgM
antibodies (Fields, H and Khudyakov Y. 2001 Synthetic peptides immunoreactive with hepatitis TO
virus atibodies Pat WO015824).

20 From other point of view some works have faced chemically synthesized hexapeptides libraries to
monoclonal antibodies against the HAV, selecting the peptides which react with this antibody
(Albertini TO, Primi D, Mattioli, S, Bonelli F, 1996 Peptides having antigenic activity against
hepatitis to virus Pat. EP0705841).

25  The recombinant proteins available of the HAV or the synthetic peptides simulating its proteins has
not been used with success as alternative sources of antigen in enzymatic immunoassays for the
diagnosis of the infection for HAV or for the production of vaccines. This lack of success has been
attributed to the poor antigenic reactivity of the recombinant proteins due to the strict
conformational nature of the antigenic epitopes of the HAV. In the case of the selection of these

30 peptides with monoclonal antibodies, the variability of the antibody repertoire is limited and
therefore the obtained sequences could more restricted than when polyclonal antibodies are used

for the mimotopes selection.
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Surprisingly the mimotopes obtained in the present invention are able to displace the native virus in
inmunoenzimatic reactions demonstrating the possibility of being used in diagnostic systems and in
the immunogen production.

20
Surprinsingly the obtained phages mimotopes are able to produce neutralising antibodies, when

they were inoculated en Balb/C mice.
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The peptides sequences of the obtained viral mimotopes are referred as:

25  Seq.ID BA1-56, Seq ID BA1-54, Seq ID BA1-53 and Seq. ID BA1-46

These peptides can be synthesized chemically in appropriate quantities to be used in the design of

diagnostic systems and in immunogenic combinations.
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posigA\ée with 10 high titres of antibodi es against the HAV by the kit ELFA,
VI DAS“Fot al Anti-HAV, BioMerieux SA).

( 1. One hundred pL of magnetic microbeads coated with mouse anti-human IgG

(MACS, Miltenyi Biotec) were blocked overnight at 4°C with PBS/0.1% BSA with
gentle mixing.
15 2. After blocking, the magnetic microbeads were incubated overnight at 4°C with 30 pl
of A08 serum (610 000 mIU/mL).
3. These microbeads were bound to a magnetic column (Magnetic cell separator
MiniMACS, Miltenyi Biotec) and washed 4 times with PBS/0.1% BSA/0.1% Tween
20 (PBSB-T).
20 4. Microbeads were eluted from the magnetic column and blocked with excess of UV-
- killed M13K07 bacteriophage for 4h at 4°C. They were then incubated with 10'2
PFU of J404 PDPL overnight at 4°C with gentle mixing.
5. The microbeads were loaded on the magnetic column and washed 6 times with
PBSB-T.
25 6. After washing the beads, bound phages were eluted with 0.1 M glycine pH 2.2 and
the eluate was neutralised with 1 M Tris-HCI (pH 9.1).
7. A few microliters of the eluted phages were removed for tittering, and the remaining

phage were amplified in TG1 Escherichia coli cells on solid LB agar to a titre of
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coli cells on solid LB agar to a titre of 4 1.5x1012 PFU nm (28). (1989)
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g_ﬂ with TG1 Escherichia coli extract and UV-killed M13K07 phage for 2h at room

M temperature (Felici F, Galfre G, Luzzago A, Monaci P, Nicosia A, Cortese R. (1996).
Phage- displayed peptides as tools for characterisation of human sera. Methods in
Enzimology 267: 116-129)). The pre-adsorbed serum was added to the
nitrocellulose discs and incubated overnight at 4°C with gentle mixing.

15 3. The nitrocellulose discs were washed 10 times with PBS/0.1% NP40. Goat anti-
human IgG conjugated with alkaline phosphatase (Sigma, 1:5000) was added to the
discs and incubated for 4 h at 4°C. Nitrocellulose filters were washed as described
before and developed in NBT/BCIP for 2-5 min.

(,

~

20 They were chosen 75 clones which develop colour reaction.

Example 2: Immunoscreening by Slot-Blot for the round of selection

1. Positives clones from immunoscreening in situ were picked using a Pasteur pipette
25 and placed in Eppendorf tubes containing 1 ml of LB broth and incubated at 37°C
with shaking for 4 h. Tubes were centrifuged at 8000 r.p.m., 10 min at 4°C. The
supernatant was then transferred to a new tube and incubated for 20 min at 70°C.

Tubes were centrifuged at 8000 r.p.m., 30 min at 4°C.



mlk for 2h at RT changing the buffer 4 tinmes. 2. A 1/50 dilution of a
second serumof high titre (242 000 MU mm) was pre-adsorbed wth TGL
Escherichia coli extract and UV-killed ML3KO7 phage for 2h at room
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centrifuged at kgc‘(;\qo r.p.m, 30 minat 4C. 5 2. Supernatants from phage

cl ones and ML3 (negative control) were titered and their concentration
adjusted to 7.5x107 PFU m previous to slot-blotting. 50 I/well of each
sarrpﬂbﬁ%@‘%éﬁ?%“@él“t%e sopyroaelablg bse nenbranes using a Sl ot-Bl ot apparat us.
PR 40 5 R Gl Mg b PG o T o
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03 +/- - - + - 3+

06 - - - + 3+ 3+
46 - +/- - 3+ 3+ +/-
51 - - - 3+ + -
53 - - - + + 3
54 - - +/- + 3+ +/-
56 - - - + + +
(,. Legend: (+) positive, (3+) strong positive, (+/-) weak reaction, (-) negative
The seven clones that they only had reaction with the positive serums and they did not have reaction
with the negative serums (or it was weak with one of them) were selected).
15

Example 3: ELISA for selection of positive phages against different sera

Prior to ELISA each phage clone was amplified and purified by PEG 8000/NaCl
precipitation ((Sambrook J, Fritsch EF, Maniatis T. (1989) Molecular Cloning: A Laboratory
Manual. Cold Spring Harbor Lab. Press, Plainview, NY)). Phage clones and M13K07 (control)

20  were tittered and their concentration adjusted to 2.5x10"? PFU/ml.



3. Subsequent steps were exactly as ‘described above for imrunoscreening in
situ but the nenbranes were probed with other three positive and three
negative serumanti- HAV. The obtained results were shown in Table 1.
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3+ +53 - - - ++ 54 - - +- + 3+ +- 56 - - - ++ + Legend: (+) positive,

(3+) strong positive, (+/-) weak reaction, (-) negative The seven cl ones
that they only had reaction with the positive serums and they did not have

reaction wi th Mug-welyalates dMagisgrsF g, dYunc) wersscoptedivithi 1090 jdrmd aofi-Mhen) wer e
sel ected). 15 Exanple 3: ELISA for selection of positive phages agai nst

dbfferent sera niRvricotonabarfibbGA(Ametshphdiarmacia)elilvesl ia50lmi ¥a1a0d pHW.6 & ed
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and their concefjfrall,on pAd¢istetig 2 BHOTR PFUM .

2. The plates were blocked with PBS-T/5% non-fat dry milk for 1 h at 37°C. Duplicate
phage samples were added (100 ul/well). Serum 1/100 was pre-adsorbed with TG1
(_ Escherichia coli extract and UV-killed M13K07 phage for 4h at RT.
3. Plates were washed 4 times with PBS-T and then incubated for 4 h at 37°C with
100 pl/well of goat anti-human IgG/alkaline phosphatase conjugated (Sigma) diluted
1:5000.

4. Plates were washed again and developed with p-nitrophenyl phosphate chromogen

15 substrate. The absorbance at 405 nm was recorded by an automated ELISA reader
(Dynex Technologies).
(- Four phages clones were selected without any reaction with the negative sera. They demonstrated

20  different affinity with the positive sera, they are:

® BAI1-56 92%, ® BA1-53 32%, ® BA1-54 56% and BA1-46 56%

Example 4: Sequencing

25  An appropriate dilution of phages was plated in LB plates containing kanamycin at 75 pg/ml.
Single colonies were excised and grown in LB broth containing kanamycin at the same
concentration. DNA from phages was purified by Midiprep kit (QIAGEN), then sequenced using a
gene III-specific primer, which anneals ~50 nt from the 27-mer insert (Burritt JB, Quinn MT, Jutila
MA, Bond CW, Jesaitis AJ. Topological mapping of neutrophil cytochrome b epitopes with phage-
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15 110 124

B: Alignment of mimotopes @BA1-54 and eBA1-56 with VP1 capsid protein

20
0 BA1-53 SHSSESH..........coiviiiiiiiinnn. RVKSAGPP
VP1 ESHIECRKPYKELRLEVGKQRLKYAQE
300 326
L 2 BA1-56 SHSSVT....... KSLRVFGGPP
VP1 QETSVT...... KTDSTFGLVS
16 1 221 230

30
Mimotopes names are given on the left of their relative amino acid sequence. Partial sequences of
each HAV capsid protein is shown at the bottom of the mimotopes for comparison. Numbers refer
to amino acid positions in the original capsid proteins after cleavage by protease 3C. Letters in bold
represent conserved residues between the mimotope and the particular HAV protein.

35



7 display libraries. 1995 J Biol Chem Jut 14;270(28):16974-80). The phage
di spl ayed peptide sequences were aligned using BLAST 2.0 algorithm
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protein 20 0 Al - 53 SHSSESH ................................. RVKSAGPP  VP1
ESHI CRURKRIIURNACH ansaitsnuated hepatifis Asgineyisayparison witlk SilRyAGEARISVP |
QETSVT. .. ... KTDSTFGLVS 16 11 221 230 30 M notopes nanes are given on the
| ef t Fapc.t¥ash AcadiSel il 8 Anf4A%esH) gbgubnuesult Hat thegthagecmBAd %6, 6fBA B&¢ inHAV
capsid protein is shown at the bottom of the m notopes for conparison.
N&mber BAr ef3er hatteodia¢retearegionsl iposiniioansith diffdieéntaegighaf theapB3 dn AhO V@Il Rral
after cleavage by protease 3C. Letters in bold

proteins

VP3
 oBAI-54 (62-83 y 110-124)
10 o BA1-56 (62-83)

VPI
o BA1-56 (16-11 y 221-230)
o BA1-53 (300-326)

15
The numbers are referred to the aminoacidic position en the original capsid proteins after the
clivage with proteinasé C.
Example 5: Inhibition ELISA assay.

20

The aim of this experiment was to know if the phage clones BA-1 56, BA-1 54, BA-1 53 and BA-1
(. 46 had the capacity to inhibit specifically the HAV-antibodies of the positive sera.

The ETI-AB-HAVK-3 Kit diaSorin (for total antibodies) were used. It is a semiquantitative
25  competitive system, with a calibration curve of antibody quantification included. In the same plate
positive and negative control sera were included and the same sera were adsorbed with the phage

clones under study.
The four phage clones were incubated together with the sera (10% ufc / 50 pL + 50 pL of serum
30  without dilution 2 hours at 37°C, before the antibodies determination. The ELISA was performed

under supplier indications (diaSorin, Ltd.).

With the OD results of the calibration curve, an statistical regression of 98% was obtained. The



represent conserved residues between the mnotope and the particular HAV
protein. 35 8 Deduced am no acid sequences of the mnotopes and alignment
with the P 1 region of HAV strain HM 175 (Cohen JI, Rosenblum B, Ti cehurst

JR,  lBgedidn dRihis karvegepmnatedb elitheR|Yy ifftdrpoldfda- of thOOP) $418es MCRRE haleserum-
sequence of an attenuated hepatitis A virus: conparison with wild-type

vi r uPhageppiyg thengtibodiag sencemation pefora and afteraby irsohatioyi with theghagselpnest hat t he
phages o BAl-56, o BAl1-54 and 5 o BA 1-53 have discrete regions in common
with different regions of the VP3 an the VP | viral proteins VP3 o0 BA

1- 54 Figie 83s shoiflg th24psultldl readBibhvith fBR1v8S perGn\(BY an® nBMtivaSoresGBL1 Y
221-230) o BA 1-53 (300-326) 15 The nunbers are referred to the

am noaci dic position en the original capsid proteins after the clivage

i th ; ' " YRR UR JTER 0) ' f i S
oxpor vELRoBAL o BATELEY BALLDS bildel Mheb ey 23Rk of tnd O R Zorafl
BA- 1 ph@ge peplidéradinive theaipaounodomindnt kpitipe of pAIVE {mzlad(a]!)wré ?ﬁ;ﬂdlﬁ‘iésahtﬂb%lhggjltmj of
th It r The ETL- AB-HAVK-3 Kit diaSorin or total antibodies
vor o Petinn Vit the HA Y i LEigt Thbt i ve

10 Negative sera: The OD values of negative sera were under the inferior limit of the calibrator

(5mUI/mL), indicating the absence of unspecific reactions between phages and sera (Fig. 1 B).

<, The calculus of the inhibition percent which cause each phage clone with each serum was done. In
Figure 2 is showing that all clones inhibits the reaction of the positive sera in the ELISA test.
15 Inhibition of the reaction of the human convalescent sera with HAV after adsorption with the phage
clones supports the hypothesis that the peptides mimic HAV epitopes, blocking the reaction of
serum antibodies with the virus. The difference in the adsorption of the antibodies with the different
phage clones can be due to the disparity in the aminoacid sequences of each clone and their
relationship with immunogenic proteins of the HAV. Although BA1-46 is not related with any

20  viral sequence but is capable to displace the virus in three of the four sera evaluated.

Example 6: Assay for specific antibody response in mice.

N

The aim of this experiment was to determine that the phage clones had the capacity to induce
25  specific antibodies in Balb/c mice and its differentiation of the antibody response between the

specific clone and the M13K07 phage (wild type).

In order to obtain this result 10" ufp/mouse in three dosis (0, 14 y 28 days) 10 mice/clone and 10
mice with the wild type phage M13K07. Animals were bled before each immunisation and at 42

30  days; sera were collected and stored at -20°C until evaluation.

The ELISA for serum evaluation is described:

1. Multi-well plates (Maxisorp F8, Nunc) were coated with 100 pL of each phage clone

diluted in 50 mM NaHCO; pH 9.6 at final protein concentration of 10 pg/mi. Plates

10



25 competitive system wth a calibration curve of antibody quantification
included. In the sane plate positive and negative control sera were
included and the same sera were adsorbed with the phage clones under
study. The fourwdbagabst®oesnipht & 4°CCHe COEHBE it 08 ufc
/.50 L + 50 L of serum 30 mﬁ%ﬁbut dflu??@%xg hou?gagﬁq%g¥§b§%$§&g1?%e
ant i bodi es detqugﬂgtion. The ELI SA was perforned under supplier
i ndi cations (di'aSori'n, Ltd.). Wth the OD results of the calibration curve,
an statistical regression of 98% jned. . The ! uation of this
curve perm t?‘e&!hfeg’l%gﬁ Vit &€ 'gsdi ‘Hﬁ@?ﬁgﬁt&?"ﬁd}%ﬁm @Wémib?q(}alﬁb%‘@%? serum and
serum phage_ m x, the antibodies concentration before and after the
i ncubat i on wht BPuphieatghsegem shwples wererdgad €100 ilévelHoSémm dihtione U8B0t waxf pre-
reaction with positives serum (A) and negatives ones (B). 5 Positive sera:
BAL- 56, BAL- 54 adsdsbdd with JiGgEschbaties colavsieddt andlBVEifis g M3 K0TS keoause of
the phage peptides m mcs the i nmunodom nant epitope of HAV 'and capture
ant i bodi es, bl egdth Rénmpdigurd €action with the HAV virus (Fig. 1A). 10
Negative sera: The val ues of negative sera were under the inferior limt
of the calibjat ( I [:ndi [ h bsenc founspeciid c .
reactions be{'weg%at%sh\g%gg agiﬁ%?%gfr?%k ?@#‘g}% ilrﬁ si?lﬁ&ﬁén%%ageglfu%fgfa?%gc with
i nhibition pergﬁgt mhhcq cause each phage clone with each serum was done.
In Figure 2 ig YndWeliPtenatantirmogseda@d permidese eonngatedSigmardituted: 14000,
positive sera in the ELISA test. 15 Inhibition of the reaction of the
human conval &s®dates wencavashedhagdiw/araf developeld withttetcameathyltbenhfidineRabwraed. ones
upports the hypothesis that the peptides mmc HAV epitopes, blocking the
eaction of se¢Felgodm, TaGdR @dedh ) Feh@ FY Galffe GTO6rtéNe T’ &P Nichd1S A. A
adsorption of the antibodies with the different phage clones can be due to

the disparity igBndrii&tateo) 98 fdeddtiBAAHRAGHS &ﬁaﬁ@x@ﬁ&\iﬁh %F}Egﬁﬂpgﬂhgihl%_rﬁrgiolrns ot

rel ationship with i munogenic proteins of oug
related W th amyyde libraries and human sera. 1994 EMBO J May 1; 13(9):2236-43). The
absorbance at 405 nm was recorded by an automated ELISA reader (Dynex

Technologies).

15

All the immunised animals developed a response against wild type phage and the mimotopes under
study after the first inmunisation (data not shown) and each of the 4 mimotopes induced antibodies

L’ specific for HAV (FIG. 3).

20
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20 viral sequence but is capable to ‘disptace the virus in three of the four
sera eval uated. Exanple 6: Assay for specific antibody response in mce.
The aimof this experinment was to determ ne that the phage cl ones had the
Capagyah pid7: Vit 8 utrdRsaG Gk da gc antibodies in Balb/c mce and its

dlfferentpl ation of the antibody response between the specific clone and

t he Nr8u® of ftergeicewvérd mlyrpm)zedl\nitlmlt}tbefout diffdoerati dlortehithe s wak tdﬂéﬂanﬁi‘naltml)gse
in three.dos m ce/ cl one 10 mice with the w
type sm&ég%@&&heé@%ﬁ@ %Bg“é yb‘?]ig Sﬁé?raragalééc‘ﬁ‘é‘l mruni sation and at 42 30
days; sera were collected and stored at -20C until evaluation. The ELI SA
for serumevaluation is described: 1. I\/UI ti-well plates (Maxisorp F8, Nunc)
wer e /’exm;@r@d Swat Flomofpur neite dmotnsed geithc @ efu dif | eatle phage BlonerehtAMOBEdpPS. 6

ke PG AT o BN g AR 1

over r?

pl at Gfﬁ)nV\lﬂfeanbhmﬁ&elaneta@alﬂa%I%%ﬁg@ﬂ (Eazltedthhnl\d %/fn@f HAWaiged Medi nost
Duplicate serum sanpl es were adde erumdi |l utions 1/

56 VETURn Fdintipas: h@?@,cwﬂé b80) 2\é\§3t7r Lot andinmouse pﬁnomasm@mg?ate

pre- %€
Pnd - Chiata 3B}, 15°P0C PRI Bas feveldoBh 3 FUR YES0GE el T el andlc

per oxeatdisr sopp¢digith &S O Gy hved) raddinugtaedsazszmnmesuﬁs axelsamsd iEFigueashed agai n
and devel oped with tetranethyl benzidine substrate. (Folgori A Tafi R
Meola A, Felici F, Galfre G Cortese R Mnaci P, Nicosia A A general
st ratmy it bg@é}p fy m notopes of pathol ogical antigens using only random
;irep [ rIallbrlarl es and human sera. 1994 EMBO J May 1; 13(9):2236-43). The
Cell culture: FRhK-4 cell line (ATCC CRL 1688) were propagated in Dulbecco MEM plus 10%

fetal calf serum at 37° C with 5% CO;. 96 wells plates were seeded with 3x10° cells/mL for the

15 titration of the virus and the neutralisation test.

Virus: HM175/18f cytopathic clone of HAV (ATCC VR-1402) was grown in FRhK-4 cells and the
titre determined in confluent monolayers of FRhK-4 cells in ten fold dilutions glven a titre of
2x10>” TCIDso/mL.

20
Neutralisation of HAV: Dilutions of mice sera (1/2, 1/4,1/8, 1/16) from mice immunised with the

four clones, the wild type phage M13, control sera without immunisation and a neutralizing
(_' monoclonal antibody against HAV (Clone 7E7, Mediagnost M40) were incubated with a fixed
dilution of the virus (2x10*7°), and after were inoculated in quintuplicate in a 96 wells plate seeded
25  with FRhK-4 cells. Four wells are maintained as control cells/plate. The neutralisation titre was
scored as the reciprocal of the last dilution of sera, which inhibited the virus growth in more than
50% of the wells inoculated. The results of the neutralisation assay are shown in Table 3.

Table 3. Neutralisation index of hiperimmune serum/phage clone

Phage Serum | Serum | Serum | Serum | average
clone 1 2 3 4
BAl- 46 16 16 16 16 16
BAIl- 56 8 8 4 16 9
BA1-53 0 0 8 8 4
BA1-54 4 8 4 8 6
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absor bance at 405 run was recorded by an-automated ELI SA reader (Dynex
Technol ogies). 15 Al the immuni sed ani mal s devel oped a response agai nst
wild type phage and the m notopes under study after the first i mrunisation
(data not shown) and each of the 4 m notopes induced antibodies specific
for HAV (FIG 3). 20 11 Exanple 7: Viral Neutralisation assay G oup of four

m ce TRl &l i i T 0 -1 h i et,a~m ne
he R oL e R s R FogBblE P Rl TV
5 Antj : f f i i mmuni sed wit 011.pfu of. each,phage cl one
and (HSEI Sy R B S 6B bIER el an he ahisPoite 3t Sy BTt |
agai nsi.. HAV b he .EL st of the sera fraomthe i muni sed m ce agai nst
HAV a?ﬁk”ib&@xn? %ﬁlsﬁteﬁﬁvﬁﬁ 7%% lﬁF‘ﬁﬁS HRRFUYR SpER] shogved grawerage el4d-ni ght 4 ©),
serumdilutions (1/20, 1/40, 1/80) 2h 37 C, anti npuse peroxi dase conjugate

3 gma A-5906), Ih 37 C, the reaction was devel oped with TMB substrate
( KPL)Thegmpligattansofathese reaultseis dhdtdhesstmippdopesior thepGEide soqudices dailied @f dtese

450/ e din Figure 4. utral i sat.ion. test:  Cell

cul tﬁ%%ﬁ’lﬁ%i@ﬁ @eﬁiagggﬁ?&oaﬁf%@%%é eb‘bﬁ peYirtlfapRfiecco MEM
plus 10% fetal calf serumat 37 Cwith 5% C32. 96 wells plates were seeded
w th 3x105 cells/nL for the 15 titration of the virus and the
neutralisation test. Virus: HML75/18f cytopathic clone of HAV (ATCC
VR-1402) was grown in FRhK-4 cells and the titre determ ned in confluent
nmonol ayers of FRhK-4 cells in ten fold dilutions given a titre of 2x105.75
TCl D50/ L.

C
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20 Neutralisation of HAV: Dilutions of nmce sera (1/2, 1/4,1/8, 1/16) from
mce inmunised with the four clones, the wild type phage ML3, control sera
wi t hout i mruni sation and a neutralizing nonoclonal antibody agai nst HAV

(O oddlvaktaged/bfiilrgiropbsddlutivi. e i ncubated with a fixed dilution of the
virus (2x102.75), and after were inoculated in quintuplicate in a 96 wells
pl ate seeded 25 with FRhK-4 cells. Four wells are maintained as control

cell I | d.sak | ' red as the.reciprocal qf the
[ ast TP pRsed BAuRGHE AR SupBIG, hi bl e EhE soiBhEberice WL RS 5P Y o ook
of t bbtaimthg procedboeltht sdectddpeptidssitecsgmifedt Hevideentiniidrio pbiiAve 98 AYsUMNE tIRHOWN
;ﬂ Tahl.e .3 Tgbte 3. .Neutralisation index of hiperimune seruni phage cl one
ag 8N HASK ARS8 BSum average clone 1 2 3 4 BAL- 46 16 16 16 16 16
BA1- 56 8 8 4 16 9 BA1-53 0 0 8 84 BA 1-54 48 486 12 The val ues
showed are the reciprocal of the highest serumdilution capable of reducing
HAV Thisvadtbod & simple and sgfeofat hbtainidgantigEh domdi agnustioeystemiscorandcihéepradidtisa) um

f the,wld t h hi bi t ed ffect. T 7E7 .used as . iti
o ont Mok, hee s R EE sy G810 "Sichhe ior oAt bl e iFed o s yidhooh g hat
t hes goBhvaHieRes oPthel R P @ik HSli HEGHIBE EQRurE 864 HBGu@fontdTSSkle VriPLMAGRed fOY! d

be used as an immunogen agai nst HAV, with neutralizing viral capacity. 13
v aplrengesgwiptionse pr oposed sol uti on.

Brief description of figures

( Figure 1.- Phages reaction with positives and negatives sera.
Figure 2.- Inhibition of the reaction of positive sera against HAV in presence of the phage clones.

15 Figure 3.- ELISA of the specific reactivity to HAV of sera from mice immunized with the four
phagotopes (1/80 dilution). The histogram shows the induction of specific antibodies against HAV

after immunisation with the phage mimotopes after subtraction of binding to wild-type phage.

14



The proposed solutions are superior to the precedent sol utions because
until the first steps of the obtaining procedure, the sel ected peptides
recogni sed a wi de nunber of positive sera, assuring their 5 utility in HAV
di agseghécesYist:ens. This nethod is sinple and safe for obtaining antigen
for diagnostic S\éstems or_vacci nes production, wthout the necessity of

cul t (g IhBA SuSHSVI K HeRYBOGRP el d of the viral culture, without the
| NCORYENIRGEN IS Uap 12 ARl SRUS G ur e Tor production of

whol € virus subm’t rong reg rief description of
figures C Figure 1.- Phages reaction wth positives and negatives sera.

FLgure -_Inhibition of the reaction of positive sera against HAV in
p eséﬁﬂez,ﬂ%BAtl MG VoL Pr; gure 3.- ELISA of the specific

react iQék <. 69 KAVPIL A SER 8¢ ToQM B, _ Gl #28d pW bh it he four  phagot opes
(1/ 8068\5t F—)Ibst ?%n%“.%\@rlﬁfeA |§€eéghg%5?h%}\%scmgll gﬁﬂgp} ggo)of specific antibodies

agai nst HAV after immunisation with the phage m notopes after subtraction

g&%@&é&g Eﬁs%%gﬁmgﬁGP1’4 Sequences list: Seq. |D BAl-56

(Ser gS‘@rsﬂﬁfger-\@érrd-lmSéfM-ﬁ's-ﬁﬁfg:_ WALk Yah- GRepiptod V- Pro-Pro) 5 Seq. ID
BAl- 54 SHSAFNVFDFGVGPP (Ser -'Hi s- Ser - Al a- Phé- Asn- Met - Phe- Asp- Phe-d y- Val -
Py-Pro-Pro) Seq. | D BAl-53 SHSSESHRVKSAGPP (Ser-Hi s- Ser -

Ser - @ uy- His- - 5 -Ser-Ala- Ay-Pro-Pro 10 Seq. 1D BA 1-46
SHSQ?@F;?&H%S%QYS%@XE@U Leu- G y- Phe- Phe-Val - d y- Pro- Pro)

] (Ser-His-Ser-Glu-Leu-Gly-Phe-Phe-Val-Gly-Pro-Pro)

15
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15 20 25 15 Cainms 1. A peptide which is recognised for antibodies

agai nst HAV and its sequence is different fromthe sequence of the viral
proteins, is identified as Seq |ID BA1-56. 2. A peptide which is recognised
for ahiokodi es against HAV and its sequence is different 5 fromthe
sequence of the viral proteins, is identified as Seq | D BAl-54. 3. A

pept i del-wH} peptide whidhvisrieensnised forantibedielt egaingdiAY tanfiity seqbnid & diffyeence i s

different o f . 2 Vi r.al teins,~hs, 4 dentified as Seq ID
BAL 53, 41O %?S%Q%é‘%%??ﬁg?@r%%%g“ﬁr §d ’?tig'{e8§ﬁ§F%B'aiBs&f‘g€ai nst HAV and its
sequence. ifspefitidt eviget is récopiised forsebedies a@dindtFEA Vianalits REQeRENS diffent

i genti fi et}{ as Seq I D BAl-46. 10 5. ' The conposition conprising the peptides

descri bed Ho thsypequercapt thepiral prateins; i igentifisd @s Seq HABA-54.n conbi nati ons as

specifig r ; : j }s i i t rmt the ..

lont 1 £1car Taner gl rRiRRRg 19 ABGNASHLAnd H Ay R RE s splelR gifergnt 11

conposi t i dronctepeqenogof e yapk prdeisdisddéertified ak SBe@ly BABF3B from1l to 4 to
' [ ' /accines or_as start material to

be Used, o G20 LA SOTOLARLohe b BcCLIce ol 80 St atL et oLl 0 e
e S BONCALER bl 5 Tl SRR S
v@cci ned.f dheudompasiion comprising the peptides described in any claims from 1 to 3 to be used

alone or in combinations as specific reactants for preparing diagnostic kits to permit the

identification of HAV antibodies in samples of different origins.
( 6. The composition comprising the peptides described in any claims from 1 to 4 to be used

alone or in combinations in vaccines or as start material to obtaining of specific
15 immunoglobulines.

7. Combinations of the peptides described in any claims 1 to 4 with other antigens and
adyuvants.

8. Combinations of the peptides described in any claims 1 to 4 with other vaccine formulations.
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