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Abstract; Plant oral vaccines are biological products produced by genetically modified plants, and are taken orally to
prevent disease. As a new kind of vaccine, its research originated about 30 years ago. Plant oral vaccines can avoid the
potential risks of traditional vaccines to the greatest extent, and have advantages in vaccine production with good
commercial production prospects. The price of plant vaccine is low, and the production is safety and effective. It is very
ideal vaccine to prevent and control the certain infectious diseases, so as alternative to the breeding of antibiotics abuse
cases, and suit for the low economic development areas, where have poor sanitation. In this review, the production
methods, candidate bioreactors, vaccine effectiveness, application scope and development prospect of plant oral vaccine
are summarized. In addition, the application of oral plant-based vaccines in zoonoses caused by viruses, bacteria or

parasites, and the application in human tumor prevention are also reviewed in detail. Although there are challenges with
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plant vaccines in the amount of exogenous gene expression, immune dose, and immunization pathway and so on, plant

vaccines still open up a promising new field for traditional vaccinology.

Key words: zoonosis, plant vaccines, oral vaccine, immune
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Fig. 1  Overview of the development process of oral plant-derived vaccines
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Fig. 2 Action of oral plant-derived vaccines (Sohrab et al., 2017)
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Table 1 Research overview of part of plant vaccine
TP PE RN Y (NZ) R WA AR B
Plant vaccine species Animal (human) immune effect Development phase
Rabies HA 95 JE e Immunogenic FH Early stage

E. coli 0157 .H7

West Nile virus

Mink enteritis virus

Rabbit haemorrhagic disease virus
Transmissible gastroenteritis virus
Foot-and-mouth disease virus
Newcastle disease virus

Infectious bronchitis virus

FA )% R Immunogenic
FA %% F M Immunogenic
HA %% F M Immunogenic
HA %M Immunogenic
FA K Immunogenic
HA %% F M Immunogenic
EA % 7P Immunogenic
FA Sy M Immunogenic

I Early stage
SPIERATFE Animal testing
FaxE %1k Stable transformation
FaxE#41L Stable transformation
F&E 7 4L Stable transformation
FaxE %1k Stable transformation
B sz #51L Stable transformation

FaE AL Stable transformation
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HLA AR 0 S IR, 7F SR SO M Je # B
88% M LRI 38 5 1 78 AR S it S ik th R ak 1y F1-V 77
AP R K S AV B 2, (B B o IR
( Del Prete et al., 2009)

SE R 2 — Fh Sh W RN 20 40 B PR N & 3
BAGYN , fERBE R, % E AN, H
HERZHOR T ERE A& — A, 25
HZ% A BT R 2 NI 485 0 1A s D 44 g 24 0 38 3
GERL AT BORT R YL S5 %0 . AR 0 BT TR 7R N2
HOE — RS B AN & LB, R A R ME— T
FH ) S5 4% 05 B2 v, (0 e A — S (R R 61, 1 it 24
ERGIR I 5 — A B A Pk AR R A T
DLPR RV 7E 0 M DR 7 B2, &R A5 % o BORT A
fp10 esat6 FI dIFN f%) 5% 3 RS M 5 25 D 7= A= 1)
P IK S AR (0.035% TSP ) 5 171 IR %% 5 R )
BN B /N B AR T M RN AR TR B B R
(Uvarova et al., 2013) ., CTB Fl & i ESAT6 #I
Mth72F 740 HAE S8 R v iy i S A 2 b T
R E I IR KO (7.5% B TSP) |, % T By L 4
20 i AT DA PR IR B R A A LA A AT Dk e
e A 1 g%, X T DLAE E R M % T 0 T &
(Rosales et al., 2015) . IAb, 8 H ZHREE | K
FF TR 75 S5 M 101 IR 9% 1 A 0F ke 55 0

2.3 HFHEHRBEXER

SIE AR R A 28 AR AL sh i b |
LS RAE P2 AR &6 5 012U, B —Fp A& 4t
SR AR IRl i A2 TS Y B Y el R R T
25 Y ARG 45 N2 R I R 2 AR Y
YL S T RBAR VB, S IE L GRA4 B e SRk
IR, G L M Ok ie /N B, 7T LS
A 20 L FIURE S G2 17 255 R 5 0 1 S /N BURRG P9 42
P FTREAK 60% ( Del et al., 2012) o 7E5) — A5
K LiHSP83 HYHVA SR H Al G ] SAGT J5 , 45
TR SR T SAGT (33K, AR T 1R S
7N B 9 4 471 T ( Albarracin et al., 2015)

JEEPE S — o Pl P A AR 1 B I 5
AL 5 AC N, B4R 100 J7 ASEFIER, Bl
BEXHIE P AR AR AV T R T, (E UAE 9 oA B
B AGIESRRE W IEFETF & o, 25 R4 A PR, L5
il LR B -5 5 2 1 B S T B4 i -1 ( AMIAL)
FIZFE ¥ 11 3 H-1 (MSP1) , b fT] W% £ CTB-
AMAT1 F1 CTB-MSP1 £ A= 32 FIAR B - 2 A4 rh A 7 1R
JKF-231K (14% TSP) ( Chichester et al., 2018) .
Ay AMAT FT MSP1 1 AR SR8 (1) /N B A= e s A
SHEPUAR I R R A A R R LR R I
I 5YEF ( Chichester et al., 2018)

2.4 PhyE R BhE KRR
2.4.1 I SR N = NS R UL AN
GRS IR RE VR Z — . % T2l A



324 OO0 M W

41 %

B Rh s w0, 30 U0 T 0] AR A B R ORI,
FAREYIIR HBcAg HEATARH 5t 1 i Ah 111 F e vl LAS |
AR S PR A AL A9 RN ( Hayden, 2014) , A= 7=
HBcAg %% 3 PR A= S Ok 1 91 A 11 iR 615910, 4
Y= R HBeAg 7640 P 9 07 B R 36 FE 41 2R
10 A B % 3 18] 78 T8 AL T8 AT 3K A5 A0 1 R B
(Pyrski et al., 2019)

2.42 THBHERG  HPV 25 U 1 BUA 5 5
PR AR LR ORR WL AE . 2008 4F Al
A 529 000151 37 % 15 1274 00045 € T, 4% Ff HPV
PEWIHG B T — 71 Bl FLIR I7 J7 3% (Jemal et al. |
2011) , #HFCNIE, C&MIE T LR Y ) AL
HPV BE W, I3t Hadb 47 17 R AE 47, e Jo b i
RUZIEF VLP 19, VLP R RAE Y &R G0 =4 1
S5K HPV FE 1AL, Horp — S 3% 4y F 1) S 2
JEPE R B AR R B 4 e /N R & i fT T
fli, T L1 HAS—FRIEN C i@ s, ik
FE A ARAR T ik & HPVI6VLP 1 &l
FERE AT A2 T A% HPV AR5 TEPE . X SE At )
IR A cVLP 768 i N S T & A0 1R 0 R
(Massa et al., 2019) ,

BeAh, HEA PR T A e A TR | S R
FHRGIT S A EEAEH (Wong et al., 2017)
Jo S K DR IR T B BB A 2 — X
BT EATAL, BARALILIE I T R A
RAR 85 H B R A L A W OB AG AR A | 3R
LB A5 e R e D R B = L sl o i At
e BA WS Ty L, HEY) B T VA R A )
i PE T il A P T A AR 8% 45 O 1T Y 3 A Ad
Wi it — ARt 2 3k TR R R e rp [ AR N 3k T A
R, 5 TR M9 R b g B R AR A T —
FPA AR P TR AR

3 EA T RORE AR R

AN WG A SN T RUAS T 1 B0 0% 5 2 18
AT B X6 — 2R 9090 ) B8 A 280698 3 2 14
BAREGE W  E T A R AT
A7 SR Y A B 22 Y IS ) M R A
B, TR A A] B R B ROR R X

2P B A A A SR A R . B, AR
SRl RV 2 25 E H TR W R R R
KRG TIT & Ok, I X AR 4% B s 2 AR A i
PR AT T PP AL o — 26 2 A R 5 T
7~ H R RS (Sayed al., 2017) . i AL A=
FEHAZ N RAEY 2 E B Rz — W] BE & R
1&5@%%5&5@( Merlin et al., 2017) . VLA ¥ Ry e
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