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PROVEAN tool. A. Mutation sites, B. Superimpostion image of
VP7 protein modelled structure of Rotavac strain and circulating
G9 strain. Inset table is mutation effect analysis result; postion
87 where it changes from lIsoleucine (1) to Threonine (T),
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Heat mapsho wing the distribution of (A) linear (continuous) B-
cell epitopes, (B) HLA-class | and (C) HLA-class Il epitopes
across the structural and non-structural protein sequences of
rotavirus. Strong binding affinity epitopes with <0.5% rank and
2% rank, to HLA class I and class 11, respectively, for each HLA
molecule are represented here. Red color represents likely
antigenic epitopes that were predicted using the methods
described in Figure 6.1.
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C. Construct 3; D. Construct 4; E. Construct 5; F. Construct 6;
G. Construct 7; H. Construct 8; I. Construct 9; and J. Construct
10.
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Molecular dynamics simulation study of final multi-epitope
constructs representing root mean square deviation. A.
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Simulation was carried out for time duration of 20 ns for
construct 1, 2, 6 and 7, B. Simulation for construct 5 was
performed for the time duration of 40 ns, C. Simulation for 20ns
for constructs 3,4,8,9 and 10.

Figure 6.9

Structure prediction and validation of final multi-epitope
constructs. Ramachandran plot analysis of the simulated
structures. Summary of residues in favored, allowed and in
outlier part is provided in Table 4.
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is represented by red color.
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Conformational B-cell epitopes prediction for the final multi-
epitope constructs by Ellipro. A. Construct 1, B. Construct 2, C.
Construct 3, D. Construct 4, E. Construct 5, F. Construct 6, G.
Construct 7, H. Construct 8, I. Construct 9 and J. Construct 10.
The epitopes are represented as colored spheres in the final
vaccine model where each color represents one epitope.
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integrin receptor. A. Constructl interaction with ollbp3 B.
Construct 1 with aVB3 C. Construct 2 with allbp3 D. Construct
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aVPB3 G. Construct 7 with allbp3 H. Construct 7 with aVp3.
Integrin receptor chain A and B has been shown in cyan and
silver color, respectively, whereas magenta color represents the
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Cloning, expression, and affinity purification of four chimeric
constructs in E. coli. A) Confirmation of recombinant clones
using PCR. Construct 1 (expected gene size 693 bp); Construct 2
(expected gene size 837 bp with 201 bp from vector sequence
due to use of T7 forward primer), Construct 6 (expected gene
size 603 bp) and Construct 7 (expected gene size 690 bp) were
synthesized and cloned into champion pET directional TOPO
expression vector (pET100/D-TOPO). C: Negative control
without template DNA; M: GeneRuler 1 kb DNA ladder
(SM0311, Thermo Scientific). B) pET100/D-TOPO vector map,
C) SDS-PAGE analysis showing the expression of recombinant
chimeric proteins induced with IPTG (200 uM) at 18°C, 25°C
and 37°C induction temperature. Construct 1 (expected size 28.9
kDa including tag); Construct 2 (expected size 34 kDa including
tag); Construct 6 (expected size 28.9 kDa including tag);
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Construct 7 (expected size 34 kDa including tag); Ul: uninduced
E. coli whole cell lysates.

Figure 6.14

A. Analysis of recombinant protein in soluble and insoluble
fractions of bacterial whole cell lysate. SDS-PAGE analysis
showing the expressed recombinant chimeric proteins induced
with IPTG (200 uM) at 25°C in soluble fraction. Construct 1
(expected size 28.9 kDa including tag); Construct 2 (expected
size 34 kDa including tag); Construct 6 (expected size 28.9 kDa
including tag); Construct 7 (expected size 34 kDa including tag);
M: Protein Marker, Ul: uninduced E. coli whole cell lysates, SO:
Soluble fraction, IN/S: Insoluble Supernatant, IN/P: Insoluble
Pellet, B. Purification of soluble protein by Ni-NTA affinity
chromatography and confirmation by SDS-PAGE followed by
silver staining. Construct 1 (expected size 28.9 kDa including
tag); Construct 2 (expected size 34 kDa including tag); Construct
6 (expected size 28.9 kDa including tag); Construct 7 (expected
size 34 kDa including tag); M: Protein Marker, FT: Flow
Through, W1: First Wash, W2: Second Wash, E1, E2 and E3:
First, second and third elute. Inset table: Expected size of
construct 1 & 2 and concentration of protein estimated (ng/ul)
for 100 pl elution, C. Purification of soluble protein by Ni-NTA
affinity chromatography and confirmation by SDS-PAGE
followed by silver staining. Construct 1 (expected size 28.9 kDa
including tag); Construct 2 (expected size 34 kDa including tag);
Construct 6 (expected size 28.9 kDa including tag); Construct 7
(expected size 34 kDa including tag); M: Protein Marker, FT:
Flow Through, W1: First Wash, W2: Second Wash, E1, E2 and
E3: First, second and third elute. Inset table: Expected size of
construct 6 & 7 and concentration of protein estimated (ng/pl)
for 100 pl elution.
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Figure 6.15

Silver stained-SDS-PAGE gel electrophoresis showing the purity
of multi-epitope antigens. Different concentrations of BSA were
loaded to determine the approximate concentration of purified
proteins estimated using Bradford assay. M: Prestained protein
ladder (Cat. 26616, Thermo Scientific).
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RVA Group A rotavirus

GE Gastroenterits
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