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Puc. S1. OueHKa KoHcepBaTMBHOCTM ¢parmeHToB 6enkos SARS-CoV-2, Boweawmx B COCTaB
WCKYCCTBEHHOIO MY/bTUINUTOMNHOrO MMMyHoreHa BSI. Ha rpadumke TouKamu MoKasaHbl 3HAYEHUs
KOHCEepPBATUBHOCTU A/1A KaXXA0ro ¢pparmeHTa OTHOCUTENIbHO LWITaMMA, YKa3aHHOTO Ha ocu X.

Fig. S1. Evaluation of the conservation of SARS-CoV-2 protein fragments included in the artificial multi-
epitope immunogen BSI. Dots show the conservation values for each fragment relative to the strain
indicated on the x-axis.
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Puc. S2. dnekTpodoperpamma cMHTE3UPOBaHHbIX MPHK: aoporkka 1 — mRNA-BSI (1766 HT), 4opOrKKa
2 — mRNA-RBD (1025 HT), M — mapKep MonekyaapHbiXx macc ogHouenodeyHoli PHK (ssRNA Ladder,
NEB, CLLA).

Fig. S2. Electropherogram of synthesized mRNAs: lane 1, mMRNA-BSI (1766 nt); lane 2, mRNA-RBD (1025
nt); M, single-stranded RNA molecular weight marker (ssRNA Ladder, NEB, USA).



Tabnuua S2. [aHHble AMHAMMYECKOro CBETOpaccesHMs AMNUAHbBIX HAaHOYaCTUL, C MHKaNCyIMPOBaHHOM

MPHK
Table S2. Dynamic light scattering data for mRNA-loaded lipid nanoparticles
Ne | O6pasey, | CpeaHuii Unpekc CpegHuit pasamep | CpegHum CpegHum
No Sample pasmep noANAUCNEepPCHOCTU yactuy no pasmep pasmep
yacTuu, Polydispersity index | WHTEHCMBHOCTM, | 4acTUL, MO | YacTuuy no
HM (Pdi) HM pasmepy, obbemy,
Z-average Intensity- HM HM
size, nm weighted mean Number- Volume-
diameter, nm weighted weighted
mean mean
diameter, diameter,
nm nm
1 MRNA- 125,4 0,171 240,9 84,74 2978
RBD-LNP
1
2 MRNA- 125 0,166 140,6 74,34 137
RBD-LNP
2
3 MRNA- 120,8 0,159 215,8 80,84 2652
RBD-LNP
3
4 MRNA- 120,2 0,168 225,6 78,99 2692
BSI-LNP 1
5 MRNA- 119,4 0,15 186,2 77,03 2160
BSI-LNP 2
6 MRNA- 123,3 0,198 244,6 72,72 2967
BSI-LNP 3
9 MRNA- 115,3 0,193 198,7 65,07 2206
RBD-
LNP+mRN
A-BSI-LNP
1
10 | mRNA- 116,9 0,232 302,9 61,83 3114
RBD-
LNP+mRN
A-BSI-LNP
2
11 mRNA- 114,1 0,208 261,1 64,32 2885
RBD-
LNP+mRN
A-BSI-LNP
3

Tabsmua cocTasneHa asTopamu no cobcTBeHHbIM AaHHbIM / The table was prepared by the authors based on their own data
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Puc. S3. Paamep AMNMAHbIX HaHOYaCTUL, C MHKancyanpoBaHHoM MRNA-RBD no gaHHbIM gMHAaMUYECKOro
cseTtopacceaHua. lNMpeacraBneHbl TpU TUNA pacnpegeneHma: no MHTEHCMBHOCTWU, NO KOAMYECTBY M NO
obbemy (n=3).

Fig. S3. Size of mRNA-RBD-loaded lipid nanoparticles as determined by dynamic light scattering. Three
distribution types are shown: intensity-weighted, number-weighted, and volume-weighted (n=3).
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PMCYHOK NoAroTossieH aBTopamu no cobcTBeHHbIM AaHHbIM / The figure was prepared by the authors based on their own data

Puc. S4. Paamep AMnngHbIX HAHOYACTUL, C MHKancyaMpoBaHHON MRNA-BSI no gaHHbIM AMHAMUYECKOro
cseTopacceAHua. MpeacrtasneHbl TPUM TUNA pacnpefeneHna: No UHTEHCMBHOCTM, NO KOAMYECTBY U MO
obbemy (n=3).

Fig. S4. Size of mRNA-BSI-loaded lipid nanoparticles as determined by dynamic light scattering. Three
distribution types are shown: intensity-weighted, number-weighted, and volume-weighted (n=3).
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Puc. S5. Paamep AUNMAHbIX HAHOYaCTUL, C MHKancyanposaHHoit MRNA-RBD n mRNA-BSI no aaHHbIM
OMHaMKUYecKkoro ceeTopaccesHuA. MNpeactaBneHbl TPU TUNA pacnpeseneHus: No MHTEHCUMBHOCTW, NO
KOMIMYecTBY M No obbemy (n=3).

Fig. S5. Size of mMRNA-RBD and mRNA-BSI mix-loaded lipid nanoparticles as determined by dynamic light

scattering. Three distribution types are shown: intensity-weighted, number-weighted, and volume-
weighted (n=3).
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PMCYHOK NoAroTossieH aBTopamu no cobcTBeHHbIM AaHHbIM / The figure was prepared by the authors based on their own data

Puc. S6. KnetouHbli MMMYHHbIN OTBET Yy MbIle, UMMYHM3UPOBaHHbIX MPHK-KOHCTpyKLmMAMM MRNA-
RBD, mRNA-BSI 1 nx cmecblo (BHYTPUKNETOYHOE OKpalMBaHWE LUMTOKMHOB, NPOTOYHAA LUTOMETPUSA).
A-C pgons uMTOKUH-Npoayumpyowmx CD4* T-numooumTtos: IFN-y (A), IL-2 (B), TNF-a (C). D—F — pons
UMTOKMH-Npoayumupytowmx CD8* T-numobouutos: IFN-y (D), IL-2 (E), TNF-a (F). JaHHble npeacTaBaeHbl
Kak MeAMaHHbl; MHAMBUAYaA/bHbIE 3HAYEHMA OTMedYeHbl TodKamu. *p<0,05, **p<0,01, ***p<0,001
(KpuTepuii Kpackena—Yonnuca c anoctepmopHbIM aHaIM30M Mo daHHy).

Fig. S6. Cellular immune responses in mice immunized with mRNA-RBD, mRNA-BSI, and their
combination, assessed by intracellular cytokine staining and flow cytometry. A—C, proportions of
cytokine-producing CD4* T cells: IFN-y (A), IL-2 (B), TNF-a (C). D-F, proportions of cytokine-producing
CD8* T cells: IFN-y (D), IL-2 (E), TNF-a (F). Data are presented as medians; individual values are shown
as dots. *p < 0.05, **p < 0.01, ***p < 0.001 (Kruskal-Wallis test with Dunn's post hoc analysis).



