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Figure S1. Detection of HCV core variants in Huh7 and BHK-21 cells by immunofluorescence microscopy. (a) 
Core gene variant transfected into a cell line is depicted on top of each slide. In Huh7 cells, HCV core protein 
variants were detected by the immunofluorescent staining using HCV core-specific rabbit polyclonal as 
primary [1] and TRITC-conjugated (core191v, core173v, and core37-191v; red) or FITC-conjugated anti-rabbit 
secondary antibodies (core152v and core152s; green); and (b) in BHK-21 cells, HCV core protein variants were 
detected by the immunofluorescent staining using HCV core-specific rabbit polyclonal as primary [1] and 
TRITC-conjugated secondary antibodies; WGA 488 was used to visualize the cell membrane (green). The 
nucleus was visualized by DAPI staining (blue). Fluorescent images were visualized on Leica DM 6000 B 
microscope (Leica, Wetzlar, Germany) and recorded with a Leica DFC 480 camera. 
 



 
Figure S2. Expression of HCV cores gene variants in BHK-21 cells characterized by the confocal microscopy. 
BHK-21 cells were transfected with core191v (I), core173v (II), or core152v (III) DNA, and analyzed 24 h post 
transfection for the expression of HCV core variants by staining first with core-specific rabbit polyclonal 
antibody [1] and  then with TRITC-conjugated anti-rabbit secondary antibodies (red). Nuclei were visualized 
by staining with DAPI (blue), and cell membranes, with WGA 488 (green). (a) Representative images of cell 
slices obtained by laser scanning confocal microscopy (laser microscope Leica TCS SP2 SE); (b) quantification 
of the images in panel (a) reflecting the fluorescence intensity of each color in a single cell along the cutting 



line; and (c) the ratio between the nuclear and cytoplasmic portions (N/C ration) and coefficient R = (N – C) / 
(N + C) calculated based on the image quantifications as described by Leclerc et al. [2]. Quantifications done on 
other image selections differed by less than 20%.  N/C and R values for core191 were statistically different from 
those for core173 and core152 (p < 0.05; Tukey–Kramer test). 
 

 
Figure S3. The stability of HCV core protein variants in BHK-21 cells assessed by the cycloheximide-chase. (a) 
Expression of HCV core protein variants directed by plasmids carrying corresponding genes in BHK-21 cells; 
(b) quantification of expression using ImageJ software At 24 h post-transfection, cycloheximide was added to 
cells cultures to a final concentration of 100 μM, cells were sampled and lysed immediately after, or 2, 4, or 24 h 
post cycloheximide addition. Western blotting was done with the polyclonal anti-core rabbit sera and HRP-
labeled goat anti-rabbit antibodies. 
 
 

 
Figure S4. Cellular immune response of BALB/C mice to DNA-immunization with HCV core aa 1–191. 
Core191 was encoded by viral sequenced under control of immediate early cytomegalovirus promoter IE CMV 
(core191v) (a) or human elongation factor 1-alpha promoter (core191e) (b). Respective plasmids were delivered 
by intradermal injections followed by electroporation. Graphs represent cytokine secretion of mouse 
splenocytes responding to in vitro stimulation with core-derived peptide pool and recombinant core152 by 
production of IFN-γ (a) or IL-2 (b). All assays were conducted in duplicate. Results represent the average 
values for all mice in the group ± SD. No difference between the groups was registered in response to 
stimulation with the mitogen ConA (p > 0.05; data not shown). 
  



 
Figure S5. Antibody response of BALB/c (a) and C57Bl/6 (b) mice to DNA-immunization with HCV core gene 
variants. (a) Average antibody titer ± STDEV of anti-HCV core antibodies in BALB/c mice (n = 3–6 per group) 
DNA-immunized with core variants encoded by virus-derived sequence core60v, core98v, core152v, core173v, 
core191v, and synthetic DNA core152s introduced  intradermally with electroporation, or intramuscularly with 
Turbofect (core152s im); and (b) dynamics of development of anti-core antibody response (OD450 ± STDEV)  
in C57BL/6 mice (n = 20 per group) immunized by intramuscular injections of core191v, or core152s DNA, or 
empty vector at month 1, 2, and 3, and assessed before immunization, 1.5–2 weeks after prime, before 1st boost, 
and two weeks post 1st and 2nd boosts (n = 4–20 per time point). Sera was diluted 1:400. Serum reactivity was 
evaluated by indirect ELISA on plates coated with recombinant core152.  * p < 0.05 in core191v DNA 
immunized mice compared to vector mice; ** p < 0.01 in core152s DNA immunized mice compare to control 
mice. 
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