TR ORREMF K E 2025450 20 BE 5 W
Journal of Pathogen Biology May 2025, V

DOI: 10. 13350/j. cipb. 250501 B FE .
BB & PAE IR D 28 SR mRNA S
R R T

ZEF VRE I H LVREXR BA VAN ARR L EHFE LRI HKFET T RERT

(Lo AR R 2 A 36 T A 2 e TR RS0 SRR 2 A - IR BRI 2500125
2. IR 2450 T g M R 2 vh ol 5 3. LR R 2 50 B g 2 2 5 4 I T T A RS IR e A A B 2 )

BeY) T KRR R 2D 25 HE 5 7 (Severe fever with thrombocytopenia syndrome virus, SFTSV) JH 4%
BEREE T Gn 5 Ge # LNP-mRNA i %@ B 2% 5@, ik % SFTSV Gn/Ge 3 H #F 17 %65 71
P4 0 1A 1B T B T BRAB 1 3873 mRNA-Gn/Ges s s HEK-293T 40 il . 535 96 Ll Western blot B3iE H i 7R 11 %
5 5 8 FH G 5% 49 K B90BE (LNP) 4 5 mRNA 4 LNP-mRNA-Gn/Ge, %% BALB/c /B, Kl /) BUIL i H SFTSV A Al
BT B BUE B R 45 B 40 500 T 400 09 3245 508 1k R SETSV ik S e /N LI i R 6. &
R HRIFEKIE Y Western blot L5 H43E W] mRNA-Gn/Ge fE4 ML N AT £ 5 Gn 5 Ge 5 /MR % LNP-mRNA-
Gn/Ge JG » 7T 53531155 5 72 26 w8 KT 19 7 S b B4R . LNP-mRNA-Ge W T 35 1 ¢ 490, LNP-mRNA-Gn {7 3% 1 ¢
938, ELIG/MBE AR 1 2 (R A7EAE .35 25 555 B AN MO T 40 M bl . 2 06 Ak . B A0 M 6 4k ol B i & 206 LA 1, B TIL4 5
IFN-y 43 WK P43 5135 5 303 SFU Fi1 1435 SFU, 35 5 T X B4 SETSV /N BB AR 97 92 5 7R, LNP-mRNA-Gn/Ge
FEWIRE 100 Yo P/ R AT SFTSV UL . &i AR MM E T F£iE SFTSV Gn 5 Ge AN mRNA
FEW . H Gn O EBA WS, SFTSV I HOBE 1 T R 42 LS4 .

R0 S BRI /IR DB A 45 A R 5 G/ Ge 2 5 F A& s mRNA 2

[CERRADE A 1673-5234(2025)05-0551-06

[Journal of Pathogen Biology. 2025 May;20(05):551—556,562. ]

Immunogenicity study of an mRNA vaccine for the novel fever with thrombocytopenia syndrome virus
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Objective To construct a lipid nanoparticle (LNP)-encapsulated mRNA vaccine encoding the Gn and Ge
glycoproteins of Severe Fever with Thrombocytopenia Syndrome Virus (SFTSV ) and evaluate its safety and
immunogenicity. Methods The SFTSV Gn and Gec genes were codon-optimized, synthesized, and subjected to in vitro
transcription with nucleoside modification to generate mRNA-Gn/Ge. HEK-293T cells transfected with mRNA-Gn/Ge
successfully expressed the protein, as confirmed by immunofluorescence and Western blot. Lipid nanoparticles (LNPs)
were used to encapsulate the mRNA to produce LNP-mRNA-Gn/Gc, which was then used to immunize BALB/c mice.
Serum neutralizing antibody titers, activation of B cells in inguinal lymph nodes, and splenic T cell responses were
analyzed. Immunized mice were challenged with SFTSV to evaluate the vaccine’s protective efficacy.  Results Both
immunofluorescence and Western blot experiments confirmed that mRNA-Gn/Gc successfully expressed Gn and Ge
proteins within the cells. After immunizing mice with LNP-mRNA-Gn/Gec, high levels of specific neutralizing antibodies
were induced. The peak titers of LNP-mRNA-Gc¢ and LNP-mRNA-Gn reached 1:490 and 1. 938, with a significant

difference between the two glycoproteins. Both B cells and T cells were significantly activated, with the activation rate of
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B cells increasing to over 20%. Additionally, the secretion levels of 1L.-4 and IFN-y reached 303 SFU and 1435 SFU,

which were significantly higher than those in the control group. The SFTSV challenge experiment demonstrated that the

LNP-mRNA-Gn/Ge vaccine provided 100% protection to the mice, whereas all mice in the control group died.

Conclusion This study successfully developed an mRNA vaccine expressing the SFTSV Gn/Ge protein, with the Gn

protein showing greater potential. These findings provide a theoretical basis for the clinical development of SFTSV

vaccines.
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Fig. 1 Plasmid construction pattern diagram
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