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mRNA therapy: a new era in modern medical therapy
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Abstract: mRNA therapy has demonstrated significant potential in the contemporary medical field. However, it
1s still meeting many challenges due to the instability of mRNA molecules and low delivery efficiency. Since the
successful development and widespread application of the novel coronavirus mRNA vaccine, mRNA therapy
has emerged as one of the most groundbreaking treatments for various diseases, leveraging its unique technical
advantages and application flexibility. To comprehensively understand the progress in mRNA therapy, this paper
first introduces the fundamental concepts and key technologies. It then summarizes the research achievements of
mRNA therapy in infectious disease prevention, cancer treatment, protein replacement therapy, and gene editing.
Finally, it analyzes the obstacles encountered by mRNA therapy, aiming to provide comprehensive theoretical
references and practical guidelines for future research and clinical applications.
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YK R (LNP) . Hoop LNP #A 8 )2 B i i A /i
SR T £, B BUE B AT DU S0 AL 5 mRNA 4
TR B AT 5 32 B, 10 B AT RE 98 3 A4l g JF &
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HE K R 5 B Sk 2 9 30 rh W] DL AL Ml B Gk R 3R A
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fEfde e . EA TR, PR A RTE/ N Z A
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G KU Al LBk — Bl A Y . ST
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3.1 TFaRhfE LA

T 58 WU IR 2 B 19 mRINA 2 P B2 b S L 928 1 BT
PEH7 B 3815 15 B AR E AR BT A8 T 3 48 M A Bt PN 2R
Be v A5 DA S 12 4R, A R R RO LR Y
T I B A B L DA I A5 5 e 5 AN 1 A S
3465 T BE LA, A 5 (R BT T 9k B 40 A 35 £
DA K Btk L A0 = A R R R . IR R S 2
1) R 7 g TR 1) JER G W, ML 1) 98 R G0 SR A
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CoV-2 & COVID-19 K i A7 19 B 44 , H A 48 ) ¢
(S) B A 58 (ND | OV FL B (ED 8 1145 45 # 7R
Mo FEX BB o, o) 58 (S) 2 1 ol A2 1R 25 & Wl
I 7E A5 B 5 1 e A R B OCE EAE
FH S PRI A Ay 2 Vs A 38 T S A ) A B B
40, FDA #4195 F COVID-19 mRNA %2 i i
HSHEAE NP S . Bt 7E S & A FH A il
SRR E 1 E LR AR I RRUE TR 5 A T A
B A T = A2 T S K B a2 SN o X AR E S 2R
B SR 29Tz T AR 7 B X COVID-19 K
THZF mRNA LT . ZF mRNA 2 # T4
R A4 K fil 2€ mRNA FiJE 004 90 K 38 3% & 46, 7E L
AT 5 S X SARS-CoV -2 fl AR 47 R4 5 5 1k 95 %0,
FOOR T AP mRNA B W 7E R 2R S R H A 2 6
TRAPRHOR AHEATHY R AF7E 2 3% 25 5% . BNT162b2
Bl A Ry 45 579 30 pg mRNA, i mRNA-1273 I
HEE K 45 ) 100 pg mRNA . 3% b 7 & 2% 5 7] B
TR T LNP 38 26 50% . mRNA 54K UL B Ak 27 1
Mi 5 ¥ AR . SYS6006 &2 [H & A 3k45 EUA 1Y
mRNA J i , B A1 25 45 B8 BIA BR 2 /) (CSPOO A
% . SYS6006 # 4 1T SARS-CoV-2 1Y S 2 H ¥ 41 LI
MFEMMATHEEN B FRE, EEARKEDY
WL SYS6006 55 T 4F 4 SARS-CoV -2 P K& H:
Delta Fil Omicron 28725 {4 [i% 08 I G 28 [z i
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COVID-19 mRNA ¥ i 09 i 2 I A& 3 53 13 2h
T Al i R I 5 I B SR A L R
B AE A Bk R BT, TR B Y 2R R T,
A1 45 p 28 IR Bl (NAD Il #%E R (HAD |85 138 i
R 2(M2) FIAZ B L B 800 S BE 5 R 5115
B 988 SN 9 T, BT OB A A 2 B O R T g a2 G
TR A5 40, Moderna /A B J6 /i IF & T —Fh
23K IR 58 2% 19 mRNA B, I 78 fd B A b ik
77 1WA RBESE . 45 F R, WU T 5T 100 pg 1)
mRNA % 1 G818 175 5 55 K7 19 G 8 B M | (] s %o fie
FEA PR AT R AT 09 T 52 1 Fn e 4 e, SRRl
(Feldman) B H: W 5% A BA 36 TF & T %1 % 45 2 i
PRAY mRNA £, 4045 HIONS Fl H7NO, X 2o 1
FENG R T #1050 i 1 o R AP 25 5% L e g 51 &
58 Z A 8 S N, I B R A A A2 T
3.1.3 ANEGZ BTG mERY

ARAG M P Bk B 25 G AiE (Acquired Immunodefi-
ciency Syndrome, AIDS)HK [H /& 4= BR i [l N 4% 32 g H
P14 T ARt B ) AT, N IS i 2 B I 0 1 CHTV D) ¢ 2 X

SRR —E BN T AR, PR DGR Y BUAG L &
2030 4%, 2 HIV 3} S B NECE P REZE T 32 4 200 15
JUE AT T HCT R, P 1 I & ST 8K T s
Pohk, 55 R R HIV AR 0Bt s i 2k
PE DL K H 5 2T B0 % G O B bR B . SR, B B
mRNA £ AR 3% 2h & e, X% 3 R T R4 T A
B HAE, BA S T2 HIV mRNA JE 8 9% 62 B
il ok, I IE AL F G R I B B BE . i, eODGTS8
S — 2 mRNA-1644 19 44 K Fk, , mRNA-1644
JE—F RNA & il 7, F F B HIV A1 0 45 6 7
S, DTS00 R 1 AL B 4R f LR A BT
2 RIRE 1 AR G RO BT HIV R #2021 4F
i 55 — Uk B (NCT03547245) B i 7 4 N 8% SR 1
4558 H BT 5 A I 6 eODG TS #E 47 — 2618 2 110
I (NCT05001373 Fl NCT05414786) 1F 1E 7 3£ 52
A
3.2 BIFEIE

B 5 2 N BT O s R R A T
B RN T TR L B T IR T
RIS A I 5 R A v A R A SR, S B
FHOCHT IR RE S PR BT 0 AR 532 1R 19 mRNA BEA
20 6 S R A R DI AR e R, T
SRR N RS RSO AN . R BR T
AT P8 28 1 L R e BE TR T B IR A R A
T i 988 T B 55 ok i 1 2 mRNA T B 38 I 98 0E 1 32
BESRME , 3X B 24T VR N JEE IR T R B Y A R
50l BE Ak XA S v A A e e B
3.2.1 ANMALRY B R

AT DNA B 8, mRNA R AL RE % G i £ b
ZRE PR, B 20T DL g A% i 25 22 B R0 10 2 B BT
JE, T L A LA b o v 2 i 3 A . 3k S IRl
2 mRNA 7RG MR O R M T HE KW,
o G R A Ja R P T O B AT R B W ORI
MBS 98 0 Y B0 8 S N, XoF R 3 T R AL 4 A TR
W A AE YA B T o IR e S R B R (TSAD
J2 TV IR A0 PR AT ) S AR T R, EL A R B O R R
P 5 TR AR S BT R CT AAD 278 I 98 40 i v v 22 18 (H
FEIE 8 AP IR R IR SOR 2R PR . TE PR 2
AL CAPCOY N, 4% TAA 5 TSA 1 mRNA # H%
PR X S H AR e AR S A
SMAEMNE G HRMHCO S A B MHC-HT R Ik E
YIRS F M. T 4R RX e E S5
PO P R TR E A (CDS8™ T 41 )
RE A% 1L 4 U0 I % 405 28 35 A 0L e D6 1) fiek 97 400 J , ol
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B PR T 96k O 20 M CCD4 " T 20 ) ) 338 2 4 % 200 e (A1
-0 VA g2 BN, 38 i G AT LR DO BE L AT B
YA AU PR IR R PR R R L BN, Lipo-
MERIT % # % mRNA 55 BH 25 g 5T 2% &, % 1) Jt
JIE v ) e TR 0 B L TR T 40 e AR, 3 T
B G B R R M TAAs Y BNT 111 49
B CALF TG RO 55 . 5 TAARIF A Z, TSA
SR E R A Y 28 A8 A A, PR OO B R AR
FET 52, oA EAIARTE IE# A8 Rk, Wik,
TSA FE W AR E R I7 Jr m A Bk 51 75 . H i o
e R X 4 T P g I e e TR R e R R A S A fieb
A B3R T TSA mRNA B 1 (NCT04534205
NCTO03313778 FI NC T 04503278) .,
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B 8 K A 5 2R 11 (AN PD-1 . PD-L 1) 7 i 923 4 fifd
o G R A M L 3k e T A A B S T 40
14 395 i i 98 40 A 3 sk AL AR 1) S0 S . mRNA
I7 1T DL g G A SO R B A . il an
mRNA 1] D) 4 5% — 26 B8 05 4 5 T 40 i 305 15 5 1
O3, AL T (i CD28  4- 1BB SO i ik . 24
X mRNA ZE APC 8 T 40 it B 3 263K B, 1T L3 5
T 200 J60 1) ST, o R B 8 A A s R 1 OB 1) 0 A
FH 38 = PR S % I 1 . Moderna 2y &) ¥ mRNA -
2752 FE i 591 PD-L1 $uAk durvalumab B, Il K 2%
Je R B R B 3z M I EL R 1A B e g 45
b bR BT e g i vk e

Iy — PRI G R TT IR SR A PR 32K T 40 g
(CAR-T)J7 5, CAR-T £ Ifil ¥ 5 4t il 988 36 97 v B
57 BF RS mRNAFARA LTl CAR-T ¥7
o FEWREL AN Cn T 408 5% NK 41 ) o F mRNA
TR AN EE Z R P AR B CAR . 01 B I A BIF 5% 2 1A,
mRNA % YL i T 240 4 i CAR Al A5 500t e a5 M
74T A R A 0 52 CAR-T 20 M 470 988 A 7 280
I8 &, — SBR[ b B Y CAR-T F= i 8 48
FE R K, IEAE S Xk 4% ol S A Jipgg 1 BRI IT 4 G
R 32t 36 (NCT03060356 . NCT04981691) H # 17 T
A
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I 990 K ROk 45 34 3 3% 4 S p53 . PTEN 4§
S B B (M mRNA A B R R 4R e
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