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Specific features of HCV posing problems for
the traditional vaccine development

Absence of large-scale biotechnological methods for

virus production

Extremely high genetic variability and inhomogeneity
of HCV isolates

Insufficient data on functionally important sites and
antigenic determinants of HCV proteins

HCV binding to and persistence in immune system
cells that influences host immune responses

Absence of standard experimental (cell culture, small
animal) models of HCV infection

Retarded and inefficient immune responses to HCV
proteins

Mechanisms of HCV entry into cells almost unknown



Aim of the study:

i Design of synthetic peptide
immunogen constructions based on
fragments of HCV envelope protein E2,
which should induce antibodies
capable to interact with full-size HCV
envelope proteins and virions
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T-B epitope construct

CHR |NFEHNCRAN no.1 PRR1 |NFRENOREN No-3
BERSMNEER PRR1 | No

B-epitope B T-epitope

C >< E1
LI SCl ti Pasayevr Nvsgl YhvTNDCsNsSI vyeaadm | Ht PGCvPCvr eg- NsS- RcWal t Pt | Aar nasvpttti

CR1
Rr HvDl | VgaAaf CSAmYvGDI CGsvf LvsQ Ft f sprrhet vQdCNCSi YpGhvt GHRVAWDMMITNWS Pt t al vvsql |

El >< E2
Ri PgavvdnmvaGaHWGvI agl aYysMvgnWAKVI i1 vl | | f aGVda- - --eThvt Ggsaarttsgltsl fspGakQni gLi

GLR PRR1
Nt NGSWHI Nr TALNCNASI [qTGF | AaLf Yt hkFNssGCpeRmas Cr pi dkFaqGwGpi t yaepng- - - - sdqr PYCWHY3)

CR2 PRR2

[ Pr pCgi vpAs o NCCRVNCEIPSBVANETID" s GaPTYsWeeNet DVI | Lnnt RPPqgnWEFGCTWWNs TGF t Kt CGgPPCn

CR3 CR4
| ggvg----- Nnt - - - Lt (CPTDCFRKHPeATYt kc Gs GPW TPr Cl VA[YPYRLWHYPCTIVNf t i f KvRMyV- GGVEHRI n

CHR CR5

AACNWTRGeRddl eDRDRsel sPLLI sTTewqgi LPCsft t | FRESHCENNERONIVDROMNG. 0savyvsf ai KWEyvl LI FI | L

E2 >< p7
ADARv CacLWmi | i aQaEAALENLvVVLNAasvAG

Consensus sequence of HCV envelope proteinsderived from 827 individual aligned sequences



Titers of antipeptide antibody in serum samples of laboratory
animals immunized with T-B epitope constructs

Mice
Immunization
Injection 20
mkg per
animal, 4
injections with
2-week
intervals

Rat
Immunization
Injection 100

mkg per
animal,
4 injections
with 2-week
intervals

Ne . Geometric mean antibody titer
Immunogen preparation : :
group values in animal sera
la Peptide ithout FA 10 090
1 Peptide 1+ FA 256 000
2a Peptide 2 without FA 149
2 Peptide 2 + FA 21 000
1-BSA Peptide 1-BSA + FA 48503
2-BSA Peptide 2-BSA + FA 2639
No Immunogen preparation| Geometric mean antibody titer
group values in animal sera
1 Peptide 1+#HA 5616
2 Peptide Without FA <100
3 Peptide 3 #A <100
4 Peptide 3without FA <100
5 Peptide 4 #A <100
6 Peptide Awithout FA <100

FA-Freund's adjuvant

BSA- bovine serum albumin




Interaction of mice serum antibodies against T-
iB—epitope constructs with HCV envelope

protein E2 and E1E2 heterodimer
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Immunogenicity of construct 1 in
immunization conditions close to real

i vaccination

No Geometric mean of antibody titers values in
Mice anir_nal serum in this group
Immunization 14 days* 58 days* | 119 days*
Injection 1 |300000 25000
176 ”C-ll per 2 100000 25000
animal, -
3 injections 3 25000(122474,525000 25000
with 4-week 4 | 300000 25000
intervals 5 25000 25000

*) — period after the last injection



Conclusions

i—(ighly CO

protein C

nversed fragments of HCV E2 envelope
esigned as artificial peptide immunogen

constructs show high immunogenicity and induce
specific antibodies that interact with full-size HCV
envelope proteins E2 and E1E2. taking into
account the conserved structure of the
fragments, the viral isolate non-specificity of the
induced antibodies is supposed.

Such peptide immunogenic constructs can be the
basis of the anti-HCV synthetic candidate vaccine.
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