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Progress in new-type vaccines against classical swine fever
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Abstract: Classical swine fever (CSF), an acute and highly contagious disease of swine, is caused by classical swine
fever virus. CSF is one of the most devastating diseases to the pig industry worldwide and results in serious economic
losses. Currently prophylactic vaccination is still an important strategy for the control of CSF. Live attenuated vaccines
(such as C-strain) are safe and effective. However, there are significant changes in the clinical features of CSF, displaying
concurrent typical and atypical CSF, and simultaneous inapparent and persistent infections. Immunization failure has been
reported frequently and it is difficult to distinguish between wild-type infected and vaccinated animals (DIVA). So there is
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an urgent need to develop more effective and safer DIVA or marker vaccines for the control of CSF. In this review, some of

the most recent advances in new-type vaccines against CSF, including DNA vaccines, live virus-vectored vaccines, protein

or peptide-based vaccines, gene-deleted vaccines and chimeric pestivirus-based vaccines, are reviewed and discussed.
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KL pcDNA3.1/E2 feyie g K, AEAK 2] rh FiH i
AIMEBL T, IZTORLRES A S 7 MHC 11 28 BRI
PET MM . I BAECES, AT L
AR 77 A 5 G2 DR AP AR DG 1Y 8 KT 1 v R
PRPl FERE S BIRT ST P A [FEE & B, Tarradas
S H] DNA-E2 $2 B Sefe s, 1B A I 2 h At
PREGIEBLT , WIS T RS PR I T Ik 200
G RENI S o IF HAE CSFV W ks 7d )5,
AR PRGN ) 1 E KT R S M TEN-y LR 5
(AN S RE IV 2, Xt CSEV Ay BC $RAL T 5%
TAr, I TR A Z i dEl T CSFV &
I, HEBEIT R, WA LUEIEES Th B2
) SR R B TR R AR TE G o

DNA i BA 20, WRE =805 TR
MR Sl S AN G A A R T
R R R Y, T O R i R A 5
LR, BREHEL; ¥ 2Rk DNA
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—F DNA JE i BB 1527 AR 5T X 2P R AL
SRR Al (o e [ PR TR ] BSOS
R e e B TORE [, AS{E AT ARG R Soe 2%, i L
A LAVE LR 24 N Th %) Th2 Rl 3 L X FEANE
CINSNaae o S22 iR I T Bk oS ek e VA OE S
AL RIIG N T DNA 15 28 7 1 R M . H DNA
PER AN R ZAL, FMNFEEE K BB KA
P EBUR R ECRG SRR R ARAH
Ak Y R R T, I, KL TE
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o
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¥ pSFV1CS-E2 LA%E 34 600 pg 14571 15 LA 55
RGP 3 W (RRRIEIRE 3 ), 45 ER, R
FETUEE B T 15 T I PTARKOF3AIC, (A sze gl
ISR SR BE T o B S SORTZCPE 1 1) S g3
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FH s B 52 1l - B4R AT A T RNA i gk ]
HIFFEH EE KK RNA 401, BA%4e, #BiE
D Fe IR AN R CRE HITE AR
I 2 B T G g R Ay 2 e p L
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97 15 5 M HE 0 T DX A A A1 U5 DR R S B 1
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HATREFRIRIMEIEH | SMEIE R R R K T 546
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A I FH I 9 1 SR A 1195 5 7 A A R
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A T R SR SR TEN-y 1 K B AR
T8N, ¥ CSFV 1 E2 FEP I A MG PhAE R 75
() gD P A, AT D AE K g 2 e R e
RN 2 NSRS S L R B LA 3h B, 22k
R HE e I ELWT X4 PR R R i i LR
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WA AR R RO, IR RE . AP RS
R HIRL R R BRI AT 24 k. HeRe R
IRAME I RE iR AE A, B T e
R MARILHIGIT . AFT/NASERTFIHA S
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H e T T A, M T RN IENTE E2
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() R RS AMIR R R I BE T, e RHEH iR R
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BT -5, BERS TEENRERT, XK
ot T HAth S8 B A R R A EE B SN
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A B2 WEE . Hulst %A1 B2 & 5P
HHAS S AR RN HITRE, FERT R
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H, SRIERIH A By Bl AR SRR,
54/ R IR A 1 B AR 2 A g
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P FZE LM P RIBT R R AL, REVE T iR o ) S s
fR4PE e, HCh BC4 ZIET, & B2 EH
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TR T RE R B E2 MEEE Y B 410
TN 4 A8V 5T NS3 A T
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X P A EE T 3 FhRDIR ISR B, Seie Tk
BEAIOEE R R, WPIR R B Re i s Sh W 3RS
WA, N, BT E /KRR R —
FIARAG K Vs 1 0 B I A TR 1

4 ETERENEE
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o 7 S5 R 5l 2 55 7 08 R R R R TR TR
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As, DABUR R T R al e O, R A
FIRE SR, [FIRHA R AR R AT A fo g8 Ji
P, H RS R ik 55 B K

X PR TR B 5 T 1, Bl Bk
CSFV E™ I E2 FEP BRI, G BF 584 16588
R C MR vERE FLc2 AYSERN L, Mg T
CSFV E™ J K] 4 #f ik 2 5 43 Bk 2R 1) 5 722 b
FLc22 Fl FLc23, XS8R 58 A8 bR Re a8 7 20 ik
Fik E™ Y SK6 4l R P Z HIMEAR, BRI
Rt T TR 1 E™ ek TR
PED A 27 Sl sk by 8, IRASRE
LRGSO, e aViiss . SR ss 1
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FEFRRIRYL G . Sk, ARG R IR Fh oy
T CSFV E2 HEFHEEE (Fled7) s&Bsor
(Flc4 ., Flc48) BB A8 R, X el 85 1 1] L
FE L PE RS B2 B A A R s e A2
(HL I REAS P22 HAT R i AR DT xR
E2 & F B — T PURIX (A/B/CHURIX) Wi
o B 0 52 THIRR SR AL TR 1Y o B ax el g S8 R AD
W5, Fled HuyZeb RN B0 M 4 i vt 55 1 I
iy, HoA A5 R ] S AR A S R o A
X B 7 58 A8 AR A BB A il v A R 56 DX F IE
WD,
42 WMERRSRE

B BE /AR W FEE TS B (CSFV/
BVDV) A BERE I 2 R s e HeoR, H
BVDV W -AF ST e CSFV 5581k LA
JF ) PR AP P e i 5 A1 T o 5 8 e e
o van Gennip 57E CSFV C #REGLME vo 10 56
fill |, #%# T 3 4~ CSFV/BVDV 42K DNA $#£ 11,
Ll BVDV 5250 #ki%) E2, ¢ E™ . =% E2 Fl E™
FEr Ut CSFV 1 E2, 8% E™ | 8% E2 il E™
(R RE R 3 80 X 85, #A 4L 1) ik B S B A Fle9
Flcl1 Ml FIc2P%, HBFR R SR, PR
P D) I U SR A L A v 1, O HL
Flc9. Flel1 X Wit 2853 5l 7 Lk 15t E2 I
E™ [hiik, HAgS Ry ™ A bk X 4 F
Ko T HIX B L2 0 IS Ik AR EEREXT CSFV 1Y)
B reh R ek, R, # CSFV
FERIHRI E2 F E™ 3853 e 50 53 5 F BVDV AH
X B R A PNk G (Fle2, Fle3), %
HRE TR EETE M 1~2 JHJ5 , BIA) Rpg8 s A 45
SR AP VR FH IO,
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H T, A58 2SR HARSE & mi st i —
T R IEE Y /& CP7_E2alf, ISR &4
A TRE, HEEEMBREN, X FhE 2 L
BVDV CP7 kRN EHE, ¥H E2 HEFMH CSFV
Alfort BRIEHALE) E2 FEEBUR, 1A 22 AE
FEREIRANAE AT sk KB FRAGAT 10 4EAY A TA]
B, R d Akt AT T 50 5 B e iU A
5. AR GRRERAA . ARG A . Xt
B R AR B Ak | 5 A R
(BASRIR S TEEE C ) Mol . Shsedis:
WA %, WFIeSs AR, RN — R G
14d (L) F121 d (FAR) RESE XRS5 1Y K
TR AL A — R R S B R0
9o 2 Tt B (LIS 43 DR AP O A S 1 R AL
AR SC 1 40 1 D F R 25 R T xR sh (R
W B MARREhY (8. . ) el
TRERUR S C MRAY, BEARICHRIER; 1077
TCIDs, fo 3 | i e B 58 R0 5 IV 7E M
R Ef e rr sz ik 6 M HZ AW, H
CP7_E2alf #E i LA Sy 5 Fi 8 4744, I T
RS 2 JABURERTE, 4R ER, CP7_E2alf
PEWREXT A C MREFEBUIA A A8 PR AL 250
g A M B B AR AR
CP7_E2alf #& & B AR W B e S8 AT 10 59 306
PEHTH,
5 HAE5RE

124 Rk, HHRPE SRR TR . P M
PRI SR A ST B 2 — o RS HIR S35
BEPE T O AR B 7 R BRI 2ok .
e, 2 E IR TOHRR RO .

=
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SRR T AT SR ] AT BRI e HAA A A R
e, HbAFE—ERBE (& 1), DNA KR Y
Tl s, BAMMEAATEN:, BERINTE Sk
WP SR BE N s, (A ™ A AR i
JEtg, HARIE R, ARSI R e
G T G AR i REAR A ARSI, (H
NRELSEAREE T HIRTER AR KA L 5
PL, ek PERNZI TR ARAE 15 WAL
WA, ANEARBPEINEER Y, EOR TR
it I, AEH A I 2 L S B R BT
2, T HZWRPEIBC A A RESL LA R fr
I BRI S 2 PR, AMUBET
TR BEORIF 5 FEDN i 55 RE 2 1 PR L T 2 A
PN J MR, TEAEATTRESE 4 AT, HOR

SxRAEBAILG: , (H 55 B I R DI T AT B 2>
AR B SR (AR AR AR BT,
i LA T R R 1) G B VR Y T T A, R 4
i A4 T R BT B PR AR

AT, B 2/ 98 75 52 1k 5 2040
JEAEHT rAdV-SFV-E2 i S EEE CP7_E2alf
FE R Ay B BHT RURHIRARICRE T, X A
B RPER b S5Rm 59 s A, 5y
HA DIVA ¥k, 1 H rAdV-SFV-E2 it 3284
I BEIR TR TP S 5 H At 73 1 (] Bsf £ 928 AN 52
me, FLAR8 e 4 o sX PIFPRE I A B A R
AN i 5 G e B R A Wy e e VEVE A . S TEAR
TR, AR R % T 2 T8
AU TE R INE S LI

887

F1 TRERBREEHIFRILR
Table 1 Comparison of different types of vaccines against CSF
Interference by cgfclilrfllilﬁfs(ielz d Influenced by Meeting Cost of
Vaccines Safety Efficacy = maternally-derived anti-BVDV DIVA .
. o PRV or PRRS o . production
anti-CSF antibodies li . antibodies principle
ive vaccine

C-strain High Perfect Yes Yes Yes No Low
rAdV-SFV-E2  High Excellent No No No Yes Low
CP7_E2alf Moderate Excellent Yes Uncertain Yes Yes Low
12 Sl.lbumt High Good No No No Yes High
vaccine
DNA vaccine High Good/Fair No No No Yes High
Ll Moderate Good Yes Yes No Yes Low

vectored vaccine
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