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[Abstract] Compared with traditional vaccines, nucleic acid vaccines can induce a more comprehensive and durable immune response,
and are manufactured more quickly. Among them, mRNA vaccines can be precisely designed, with good tolerance and strong immune
response. In comparison with DNA vaccines, the expression mechanism of mRNA vaccines is safer and simpler, showing great potential
of broad application. However, since mRNA vaccines are unstable and can't easily penetrate cell membranes, it is critical to design
delivery systems that can protect mRNA vaccines and deliver them to target cells. In this review, we highlight the features and research
progress of lipids, polymers, peptides and other non-viral vectors and (or) delivery systems used for in vivo delivery of mRNA vaccines,

and also give an outlook on the research prospect of mRNA vaccines.
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Table 1T mRNA vaccines under clinical trials

B BIXRY TaBh s & | R im IapKi3E/ Eh &X X/ {iuS
BNT162b2(BioNTech) EITELE N A COVID-19 FDA EUA* [5]
mRNA-1273(Moderna) R R GRAL COVID-19 FDA EUA [6]
mRNA-1283/mRNA-1273 iEELE S A COVID-19 T #AilE R NCT04813796
CVnCoV JE IR 4K L COVID-19 T A1 AR NCT04860258

LNP-nCoVsaRNA JE IR 4K COVID-19 1 AR [7]

ARCoV JE SR 4K L COVID-19 |17 [8]
ChulaCov19 mRNA iEE LR S A COVID-19 T Al R NCT04566276
PTX-COVID19-B ND" COVID-19 T AR NCT04765436
ChAdV68-S/SAM-LNP-S HE R 9K L SARS-CoV-2 |17 S NCT04776317
BI 1361849 HREEEE S /Nt s /11 #iiG AR NCT03164772
W_oval JiEJSRES B Sy T I R NCT04163094
CV7201 ND FERIR T HI PR NCT02241135
CV7202 JE SR AL FERTR T HIG R NCT03713086
mRNA-1345 ND IR 5 B 7 T HHIlE R NCT04528719
mRNA-1010 ND ZEI PRI /10 I AR NCT04956575
AMPEAIERERE T ND BRI /10 A R NCT03480152
mRNA-1893 ND ESSLE T H1 R NCT04064905
mRNA-1325 ND FERNiBE 1 3R NCT03014089
MRNA-1647/mRNA-1443 ND 15200 ffa s 2 T Al R NCT03382405
mRNA-1653 ND NS il 25/ N 28 B o T I R NCT04144348
HI10NS/H7NO % ND HI10NS/H7NO i85 % T I R NCT03345043
CV9103 ND 141 i /10 S R NCT01915524
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Figure 1 Schematic illustration of the structure of
mRNA encapsulated LNP
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Figure 2 Schematic illustration of the endocytic pathway
of mRNA delivered by LNP and the transfection process
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