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Fig. 1 Production strategy of mRNA ( created with BioRender.com )
Bl mRNAHI&RBE ( &dBioRender.com{f )

mRNA il 5 5 W . DNAB AR AR ZM G S35 - E 47 I,

Sk, MaifbE L RA MmRNAJTS . PCR: RAHHER N (polymerase chain

reaction) ; 5' UTR: S'JEHlPEX (5’ untranslated region) ; ORF: ¥ #HE (open reading frame); 3’ UTR: 3'dEHHiF X (3 untranslated
region) ; IVT: {R4N5E (in vitro transcription) ; SAM: S-RT H G &2 ; DNAse: DNAJfi; HPLC: maUiAHEE (high performance

liquid chromatography ) .
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EJUAE, R R A B 2 WS T 58§
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FRE LM T LNPs i1 2 ) mRNA. 14k, 2021
AR, E ERGORBRE T L ST AR A B
Wit T —FOKEER K S RNA ST, KN
SER WK RS R, PTLAE/DTE 30 d INREE
T RNA QKR , #EA SR 45 N &R Bk
PR 2 AN, SEEURE A TR S IR T

3 mRNABX W FERE N E RN

T mRNABEV 5, it 9 8 1 ksl i
JFRIBHRPERGE . L BIELT RNA 5 852G
() A SR e e B 20 A R i e N 25 . AR
mRNA #EA G055 25 & A 5 P mRNA AL
() S ——mRNA FELH T g e T, R
P 0T 280k T2 i A8 e A ) 471 s R e e
AEARREIRIRE , Lean s ibasds . AR . ZH A
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Fig. 2 Innate immune induced by cancer vaccines (created with BioRender.com)
E2 MEREFSERER (#EiIBioRender.coml{E )
(a) FUEANMEIUN: AMEMRNABLAPCYUN, TG TLRASBIEIG e RGeSO, BB RIEAA I . (b) ARG dnpiion . 7edEfedn
fifH, RLRAIMDASEAISMEMRNA AR AN A F R AR B F 172, a3 S 20 i PR F i Ak R 1 SR S5 58 KR e 40 . FREEIFNIRO (1)
LR RN SRS TCRIG 5 MHAb e 2 I T MU A ZE 5, FECDS+ TN N IhfEk )8, TLR: TollFEAZ{A& (Toll-like receptor); APC:
PRS00 (antigen presenting cell); IFN-a: T#£Za (type-o interferon); TNF-o: MJEIRIEH Fao (tumor necrosis factor-0); IL-6: [
fr%-6 (interleukin-6); IFN-y: T4EZy (type-y interferon); RIG-1: L4 iz S M1 (retinoic acid-inducible gene 1); MDAS:
I ALAI IR (melanoma differentiation-associated gene 5); IFN-1 : I HTFHiZE (Type-1 interferon); APC: PiJRIEE4UM (antigen

presenting cell) .
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Fig.3 Acquired immunity induced by cancer vaccines (created with BioRender.com)
E3 MEREESREEER ( #idBioRender.coml{E )
APCHDREAME VYR 238 TMHC-IZECD4+ T, F£58 2B TMHC-1ZCD8+ T4Ifl. CD4+ T4 hBAIEAICDS+ TSR B,
J . PUERR S PEB AT A0 A 09 5T M 1 A 3 SR A A 0D TE PR . mRNA: fF{RNA (messenger RNA); APC: #5240l (antigen

presenting cell ) -
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LA A B, 8 RS TP T it 2
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PRI o X IR TR A i 2 LA 5 A g
RITE A (K4), XN e S = A b A £ 2
AN BT IE RO
4.1 EEMN AR

Jih a2 130 AR R IR B KN B &5 RS
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Fig. 4 Anti—tumor immune response strategy for mRNA vaccines (created with BioRender.com)
El4 mRNAZEWHINEERENE KR (#idBioRender.coml{E )
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Table 2 Clinical trials of mRNA encoding TAAs
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Abstract Messenger RNA (mRNA) therapy is a novel anticancer treatment strategy based on in vitro
transcription (IVT) mRNA, with promising potential for the treatment of malignant tumors. The outbreak of the
COVID-19 pandemic in the early 21st century has greatly promoted the application of mRNA technologies in
SARS-CoV-2 vaccines. Meanwhile, the research and development of the mRNA cancer vaccine has become a
priority. A number of key technologies, including mRNA production strategies, delivery systems, anti-tumor
immune strategies, efc., have made dramatic improvements and modifications. These technologies accelerated the
research progress and clinical applications of mRNA therapy, thereby greatly overcoming the bottleneck problem,
such as the instability, inefficient deliveries, and weak immunogenicity of the mRNA vaccines in the past. This
review provides a detailed overview of the production, delivery systems, immunological mechanisms, and anti-
tumor immune response strategies for mRNA cancer vaccines. We list some mRNA cancer vaccines that have
been used as candidates for cancer treatment and the clinical trials in the field of tumor immunotherapy. In
addition, we discuss about the immunological mechanism of the mRNA vaccines to destroy tumors, as well as the

challenges and prospects for the future.
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