Supplementary Material

Table S1. Analysis of thermodynamic ensemble prediction of secondary mRNA structures of vaccine
candidates.

mRNA Structure characterization Vaccine 3 Vaccine 4
Free energy -24.49 kcal/mol -21.39 kcal/mol
Frequency of MFE Structure 0.99% 0.14%
Ensemble Diversity 55.13 51.91

Figure S1. Secondary structure of the multi-epitope-based vaccines showing coiled, helix, and strand regions.
i. VACCINE-], ii. VACCINE-2, iii. VACCINE-3, and iv. VACCINE-4.

Amino acid sequence of secondary structure of different vaccine candidate

i. Vaccine 1

10 20 30 40 50
MK ATPMEV PV PAYSGEKKCWNRSGHCRKQCKDGEAVKDTCKN 50
51 LRACCI PSNEDHRRVPATSPTPLSDSTIPGI I DDILTVRFTTDYFEVSSKEK 10
M DMVEESEAGRGTETSLPNVHHSSGGGSNADGSNNTTGPGPGNGDSSI GV G 150
%1 GPGPGGDSSI GVGLGPGPGTNDSNGTI TGPGPGKATNDSNGTGPGPGNNG 200
201 TNDTAKGPGPGKNNGTNDTAGPGPGNSTVSNGSSGPGPGKLEI ETTSNAA 20
21 y1 NepDsslil@VARAYMkNaNsVvel AANEIKNSTVSNG 284
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ii. Vaccine 2
10 20 30 40 50
T A K u s B R w7 S8 E W K KRB e v T A A A e MENEEEG A & A
s cAANERAEEGs Fovi LEaacBKKNEVIEKVYVRENY s oL cUKERKBLND ca
0 PKPELeEkvVvAKERNADEAKAKLERAAGATVTVKERAAKNADGSNNTTGPGPGN 150
5 GDSSI GVGGPGPGGDSS|I GVGLGPGPGTNDSNGTI TGPGPGKATNDSNGT 20
21 GP GPGNNGTNDTAKGPGPGKNNGTNDTAGPGPGNSTVSNGSSGPGPGEKLE 20
21 1 ETTsNAAYI NeDssllGVARANYMckNaNsVvel AANMIEKNSTVSNG 202
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iii. Vaccine 3
10 20 30 40 50
1 MTMI TNsRGs I MI EAA/AIKNADGSNNTTGPGPGNGDSSI|I GVGGPGPGGDS S 50
591 GVGLGPGPGTNDSNGTI TGPGPGKATNDSNGTGPGPGNNGTNDTAKIGPG 100
11 PGKNNGTNDTAGPGPGNSTVSNGSSGPGPGKLEIETTSNAAYI NGDs slillg 10
151 WIAJA¥ Mk NaNsvel AANIEKNSTVSNG 175
10 20 30 40 50
iv. Vaccine 4
10 20 30 40 50
1t csKHKKKERRAAKNADGS NNTTGPGPGNGDSSI GVGGPGPGGDSSI GVGLGP 50
51 GP GTNDSNGTI TGPGPGKATNDSNGTGPGPGNNGTNDTAKIGPGPGKNNGT 100
101 NDTAGPGPGNSTVSNGSSGPGPGKLEI ETTSNAAYI NGDs sIEVARAYMEKN 15
51 aNsVvel AANMEIk NS TVSNG 168
10 20 30 40 50
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