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Abstract: mRNA technology is a technique that introduces artificially synthesized mRNA molecules into cells and
utilizes the cell$ own translation mechanism to translate them into proteins. As an emerging biotechnology, it has made
important progress in vaccine research, gene therapy and other fields, and has clinical applications in COVID - 19
prevention and infectious disease control, showing broad application prospects. This article reviews the history of
mRNA technology, the design, delivery, and characteristics of mRNA vaccines, as well as their application status in
the field of animal diseases. A discussion of current challengy and future directions are also provided for the reference
of related research.
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Tab 1 Summary of research progress on mRNA vaccines for several major animal diseases
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TAH MU ERA M E E GP3 GP4 GP5 M
N 2 A R 2 A 77 2 B Pk i & A s
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W H UYL B S (HA Y S Y B, AR
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A 29 J7 ~ 65 JTAFET" & WiIEHE B (Avian
influenza virus, ATV ) J& T B Y 3 J8o05 25 , AR 90 9 55
FET R PR M BEZE (HA ) KA 2 R (NA)
AP IE AR 43 18 Fififi 458 22 307 B0 A0 11 Fhoh 4

FRRRE A HATE XA [ R A ATV 81
A RUFA e PR R8OR B T ATV 3% ) L P 58
AR R 2, T 2 B o TR T LA G928 1 5 A T Ak
ZIEAFTER bR 225 BT, Z M8 ALV K6
2 B RN I 2 1 AR AR R i A T R TEvE
PRI & HE A e 5 B 7 %) ATV B3 B85 5 T mRNA
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a7 B A RN AR AL G nR Y ALV i
REW, —WURIBRRR R, A gRE% HA $T5r A9
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Fr 5, AT /N B A R S PR BT RN 3 O 4P
G2 0 I AR i 0 ) — TURE oY A
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LA RNRRE R I AT T VEA , & B 5 1) %ok 08 22
4 JERTE SPF XS 7= A 15 2K ST A AR VB G 3 L K 40 i
Bog . 5 AIV 205 KT HT R, X SPF /XS A
J%£ 25 g mRNA 1 P PUAR S 405 7 K6 1 K
SEREY 2S5 X PR T eI SPF ARG A T B
S, B AE T PCR ARSI MR 4K DA R i I <48
TTAE R E R B, 25 g fR R i AR Y
mRNAYE P 2 55 429 B K06 8 41, B AU 2 90
ALY 5 B 2 A KT R e 0 X R
(P <0.01), P2 IIERER A B EIRT
XTHRAL (P <0.05),25 pg SPBER mRNA % 1 20
BEMRT XA (P <0.01)™) ) 310 45 5 = 0
mRNA FE 7R RPEAR A 1 5 JE e KFAH Y R
& mRNA £ 1A 77 JE 0 b T 28 1 1) A 7 i ) 2
JARZ XK K B T mRNA B i B9 IR 34
Chahal J S ZHJ%E T 055 HINI HA HUJR K= IE
BT JE RN ML 7 2 A TR R IR Y mRNA B2
AL HINT ALV KI5 0% SRR R 8 55 2
F SO MR AR S e O dr, 7 AR e % CD8 ™ T 4
FEL R A S, T S 6 2 SR R W], H e — R B AT
/N BRAGEIXT HINT ALV B4 R4 Vogel 4
FAZR LA AL 78 B HA PR SAM B8 1 %t
ANERIEA T B, RESE A S TR HIND e 810
Arevalo ZTF & T —Fhgitih T FrA EL 0114 20 Fh 1 A
2R SO 7 WA A HA PR AY mRNA (20 -
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HAmRNA - LNP) $£ 1 , 55 11E W 32 2% 1 AT DA [) s
5 T/ INURI 50 77 A 0o 2RI G SR 0
3.5 HEHEEFRFEHNH M ( Monkeypox,
Mpox ) 42—t B #9595 2 ( Monkeypox virus, MPXV)
YL T B R A R A, s A R IR
5 A RAL B E B VTR B RYRERAL, 2 A
1980 4 il K KAELLG , MPX BCh BUAF Bl
FEEE Y HL i R A R MBS, Yang SFH
T 3 ARk MPX A35R 1 F1 MIR £ 19 mRNA
PET , Hoh VGPox1 1 VGPox2 JE4t 1 A35R (D
SRR A K MIR 4L Bl &, BB
XBIFETF VGPox2 £FRT A35R BYZ5IX, TMVGPox3
A A mRNA - LNP (IR G943 59 4 5
A35R il MIR, &/ BU45 R W78 VGPoxl Al
VGPox2 Lt VGPox3 HAT B PTG RERE 111

3.6 EFHERARTHNLA SIEHEE R
AN A A= L, HeA 448 Toxoplasmagondii, s — 1)
2oy AT TR A i A AR L, S IE RUBR S L A
KM LY, =8 RR G AR 2 R B T
100 J7 ABET-, Chahal J S %5 A ZEAATT A 58 o A
FIR G ARG F 26 mRNA & HilA, T & T —Ff
U mRNA 2, P PR R 5B U 24~
Az el 91 B B v BE DR SF B9 AR BT, G145 GRAG
ROP2A .ROP18 SAG1 .SAG2A il AMAL, AfiT%}/I\
FRIEAT 742 R, A/ RAZ R ] 40 g BB
(HFAEHIT 6.67 pg) , 451 & BUZEEE ] LAFP
/INERAE B ) 0 58 UL TR A 6 A
FIH S SXTRURIE ST 2 B R FE AR 28 4R 4N KR T
mRNA & il 4 45 (19 75 4 mRNA BB HA R & 1
PRAPETT AT LA Ry 55 T g g B A7 1 T 7 o042 i
FB, Luo F AR 1 RIS I8 S = WK it
fifi— I (NT—Pase— Il ) # 1) LNPs—saRNA ZEHT , 1%
FEW A5 ST/ B A TP R SO R PG B
I, G PE/IN R T B TR B i N =5 T o gk 2D %
X HRZH ) 46. 4% )

3.7 EHEHERBHE LA mRNA HRTE
W AR Z ST, DA DB bR
FF mRNA ZEH A EE, 2017 4, Maruggi G %8 A

BT TR SAM T, 70 51 5 i A 4k
BRIV ML E - O(SLOdm) F1 B 4155 8K 1 ( GBS ) 5
BRI EBA 2a HAEH (BP -2a) IRA, M/
HEAT B W g, 45 AL/ RO B 7 AR R i 4 T g
PR

T B D B O e T AT R I R A% o R
FFRABOER KR 2R 6, REt, RA —Ffh
PE B ARUERT X KK G5 . KA1 (BCG) , X & —Fh
WCEE A UM B R R AR R R — 2R A
W ARIEROIAEARA R 22 S Ko Sl 1455
(9 N BV Sl 7R A B AKAR T BRI 45 % —
BCG MFZitfE L AR B F AR AL A%, ik 2Lt %

SR LKA 0 BCG BB AR I

MVASSA 2 —Fh 3Rk P Ag85A ML % W B
FEVE ,7E TIb A5 b %A W5 s (R e Y
NG G B U B 55 0 7 B A L, A R R A B
W ZRB B, A 2R orF R IBFHE, [GRIA R
ANPUFETCHE I R e (R4 2K . Aok mRNA 2
RECHE— 25 1 FH 1 40 DR S 1) Ty R YT S0, 1 %
TSR Z Y P Ak, £ 45 25 Fh bt J sl 2 07 1Y) 8 5 F0
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