(DGR

Acta Microbiologica Sinica

2021, 61(12): 3903-3917
http://journals.im.ac.cn/actamicrocn
DOI: 10.13343/j.cnki.wsxb.20210161

FEMEEFSHIELFER:

o

Review 73

BRI BRI TG ?

Zaw ', B0 AT, EREY, s

MR ILRR R R 2 e R S TR R, TR PRIl 528231
2ep E O RE B AR BT, AR E R E AR, BIRTL W/REE 150069

FEZE: dEUNHEIE (African swine fever, ASF)Jz 1 JE 1 JE0% B (African swine fever virus, ASFV)5|AZ )
— R M BAEMER S ZUEAL Yl . ASF TEARER)TIZ LR, IR R RIW ATk . ASFV
FEHAHPER, Al 4itth 150 2R, —LedR b fE BLR gnht (9 35 11 SRR RERE T . A R ek i A
AHOC o i It M R ASFV 35 ) AH G Y A A5 ik DR T 4 e 1 007 R XY il PO RS s e, AR T 2 4
AR R . REHEE ASFV JET L L HIRe, ANMUA BT ASF BRI BRI A &k, WA
%5 F ASFV ZURHLEI G . ARSCX H AT E %2 19 ASFV RT3 36 R K I REm s k4T T B850, &

HBHE TR ASFV 877 . TR . 25 SR gk iR AR b 5 B R R 4 A 2R 1 Y Zh BE

B AEN

BEXF ASFV i 522 IR, i ASFV 05 5 R i 45 FITh BEF ST 4R it 2%

KR ARMRE, ARPERNTE, ARRTEEN, W, ki

AE A5 (African swine fever, ASF)JEiE
NI B (African swine fever virus, ASFV)5|
A — Rl b . SOEPE S ZIE AL YT ASF
T 1921 AEAER R W H IR, FEAEHEHLLL
AR I AT, e A AR, Bl
fEZEM R MIX, 2007 4R8I WA K ASF 92
15 I 10 e S M 2 L S B g S5 22 S O [

K 2018 4 8 A IR EIL T A LT KR
W, BEIEAILASA N, ASF LRSS T 3 E
AEG, HIEFBTA R T IESTEP,
ASFV IRIRTE E M . BB, ASF
TEFAG-B A WP -BR- GE0 IR IR 6, D0k
BT A AR TE B S CH R IG R R, 2R
TR LR 22— ASFV Al B, Al

EEeWmB: FEFEAAPEEES(U20A2060, 32072854, 32072855, 32072866); | A4 T 5 4TUsH & 1141 (2019B020211003)
“WBIEMEE. LT, TellFax: +86-451-51051708, E-mail; giuhuaji@caas.cn; #{#U%, E-mail: sjhuang.foshan@163.com; #)JC,

E-mail: sunyuan@caas.cn

s HER: 2021-03-15; {&EIHHR: 2021-06-07; M4ZH KL HER: 2021-09-28



3904

Rui Luo et al. | Acta Microbiologica Sinica, 2021, 61(12)

Tl e ASFV B SE . HEMEY) | V5 ge ) KT R
ST (0 . T ) S A T AR R

I AE Y BT 2 B, ASFV IR 4 4
i) 151-174 DI, A 86 BN by Bt
W, HANEBRTRERNE, BRRZEEIRT
FHICAESE , BT a2 80 ASFV LR T REA
B, ASFV BYAE T HE R 81 ) . S ik
W% A EEAEAT, Wik, AR IER
IR T B2, ASCEFRNHA T ASFV 1R
it AL WEFEAR AL, FF8 H 2RI A, DUy ASFV
A B 5 5 B A 3R AR A

p72 (B646L)
M1249L
pl7

H240R

p49 (B438L)
PEI20R
Penton

Capsid

Quter |CD2v (EP402R) i e
membrane [P12 (O61R)——> =
p24 TN

Base excisior
repair

DNA ligase (NP419L)*
AP endonuclease (E296R)

ificati Poly(A) pol (C475L)*
RNA modification :
enzymes "[ Capping enzyme (NP868R)*

Methyltransferase (EP424R)*
dUTPase (E165R)’
IAP homologue (A224L)

‘[ DNA pol x (0174L)*

1.
Figure 1.

Nucleoid

1 ENEERF

ASFV JEAEUN B IR AR &% 1R} (Asfarviridae) Ik
PG 2B (Asfivirus) i85, 2 H Rl T 20 il M
— Hufit DNA W EE , AR #ER  BLA% 260-300 nm,
H N AN SRR RN . AO5E . B,
KFEMSMNE(E 1), 435 ASFV p72 (B646L)
FER R U2 500 bp R ZER, B et
24 FPIEA A, REHE . P B, hHE. KM
AR BRCHD DX A7 B9 F2 B S DR 1 7Y At S ] 78
AT T AR A 55 I A X 0L

pl2 (061R)
pl7 (DII7L)
p22
Inner membrane | p54 (E183L)
pE248R (E248R)
pH108R
pE199L*
pl150
p37
p34 pp220 (CP2475L)
Core shell| pl4
p3
p35
pl5 ]—pp62 (pCP530R)
p8*
Protease (S273R)

RP1 (pNP1450u)* RP5 (D205R)* )
RP2 (pEP12421)* RP6 (C]474L)*]- RNA pol subunits
RP3 (pH359L)*  RP7 (D339L)*

pl0 (pK78R) T Major DNA-binding
pA104R structural proteins

pDI1133L*
06L* L
281320“ Transcription foctors

p8I62L¥

ASFV EB$ % (B A Alejo 1)
ASFV protein atlas (adapted from Alejo et al.l'®!). The distribution of proteins marked with an

asterisk (*) was inferred from the predicted or known roles; the genes marked in red are nonessential genes.

actamicro@im.ac.cn



BHEE | WAEYSR, 2021, 61(12)

3905

ASFV 2 —Fl Ay FEE 1 3% DNA 7 , LA
414 170-194 kb, FEH A Wi HA B ECEL 7
B 0 2 L DR RV B T AR DX, A [ 3R 14 4 iy
A AR X R A0 ASFV B JE R 2 43 H 0
SR TRe . A HLT SR 5 B SR S

P LR B 2 R BUE G ek, RN
Ao R it SRR AT B, AT SR R AR )
A A7 RGBT AT, T AR 7 LR A 7
FIETE AR T 9P, 2020 4E Wang 254} 46 Fk
ASFV BERHMAT T &35 R8BI, ASFV HA T
HCPEIZ FER A, AR E ASFV A2 BRAY 151-174 4~
S, HAf5 86 MRS E T I, I
AN AR TP,

ASFV JLIR A7 151-174 A FF B A,
A 4 68 Fh4h k2 1A 100 £ Rk g R T
PEHRIE, 24%MEAYS ASFV B, 19%HY
HEHY ASFV FHESAMK, 6%ME M 54EE:
ASFV R ZEREMA I, 4%NEAN T ASFV
AL, 3% H 5k A oc, Hihhe
I A7 10%, IRER AR (120 4 34%M°,
RIS E A TIRER AL, B T ASFV & il #H G KL
DRI i1 0 A DG I TR ) S D B i

1t ASFV Z5M R F 4R HALHS CD2v,
pl2 1 p24 %, Hih cD2v 2 5Wkeranff. +
W E sy, pl2 B TEMER, 25K
T AR, iR E AR AT pT2,
p49. M1249L . pl17. H240R Fl PE120R Z5:4H i,
Horp p72 HFEAFEAP, AEEDH 7HE
MR EELI, 5394 pl7(pD117L) . pE183L
p12(pO61R) . p22(pKP177L). pH108R. PE199L
il pE248R; 175 % i £ 75 11 pp220(CP2475L)
1 pp62(CP530R) Vi) 2 1 /K fift 1= W s 2 2 11

B2 AP0 (P 1), kBB (124 5 R Bk T B
1y 1/312%,

B FIRZEE SN, ASFV BIETEZ R
REM ARSI 1 . Alder BE DR 4 58 B 1 (i i )
K15 52 (BER) & 4t 19 AP N V)il (PE296R)?") DNA
HEHEME(PNPA19L) %] DNA B4 (Q174L)%);
T4 15 F R EALE 1 pA224L Fi CD2v %57 1 BY;
AJEToAE A T AL79L, EP153R. DP7IL Al
E183L; HMEFCHEH AL79L; HIFEE A G MW
DP71L. A224L #l D250R; % MHC ik
EP153RPY,

2 ASFV b A& H & & 7 %

ASFV b BN 2@ 1 73 B ASFV EE A
FEA, T R AR AR AR S, A i R R R
WREEHEA TR IR, TR w8 1 1Y T EE
2.1 HeFREE RN

AJH Sanger il Roary 4%t ASFV K4y
Wi BE MR AT BE DR 264 57047 o 6 InterProScan
S EFE NCBI, TIGRFAM, Panther, Gene3D.
PRINTS. Pfam FI ProDom %4 J& b E4 7 [A] I
PRI ZR, X ASFV LR 79k bedst . R
FES AR T4 B I ZEH A PEAL ASFV 5L BRI TR
g, FIFH SCOARY v1.6.16 Hi (743 N4
KA 5T (PANGWAS) 5 Bt i [A 71 15 2 Y 2 1] Y
SR R R B R T R
[oE SRV oL val N 404 B TS /S [ AT S S5S 8
2.2 AR EE A R RIE

A3 B R 56 Uk Y 0 R 2k BRI 6 H: 3 e T
W PLSS, AT TALEN, ZFN #1 CRISPR/Cas9 %5
SN SR BR M E L N BUR . CRISPR/Cas9
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FE AR T XA [ ) BLAZ A A% A W A 7 ik A A
AEE X TR R A T AR, HATE 241
CRISPR/Cas9 R4:MF5¢ T ASFV i) EP402R , 9GL
SR, RIS . ) H CRISPR/Cas9
PR AL ER T Ve S Ik A . b ] U A A RS A
241 5 4 R 20 2 O 2 5 Al AR B

Br 1 B R R gm iR ik A, i AT DR
b, o R] g 6 - 3 o A o0 75 ik PR 4 A 19 2K 11 )
e, BIANFE Do Ar | MRAR | B FIAR A SR
BB B A L SR, AT R R
5 DR B 5 7 RS A 0 1 1 4 R TR 4 ) 9 R AT
Fods, A3 DR 4 A ME R b L DR G SE i
e R 2 B R A
2.3 ELTEFEIREFR

SEP B (R RS, TR N
PRAMNAIRAE, LAWIHG IR 05 FE R R 2 7T . 9
B S A R ) LA % e gk it 55 T 1 4 FH AL
TEARSNEE IR, AT WL 1 78 40 i Hh 1 2 i K ~F-
FOA ML AE (CPE)IE B 5 Wl AT AR N SE 05, W
SN YRR IE PRI 5 0O ACREAR . A I Bt 1A
TP S 2 TR R AP RIOR 55

3 ASFV fRue 2 H 4 & B W o f

3.1 EWMRFEFN

5 H AR AR AR LG, IR 5 A
S B 5 e DR T ) ) 35 PR Bl 2 Y 1, 2
H A A HT S A R % .
311 JELFEEBANBRRIMNFELEH S5HS
IR . — S0 FE JE DA 0 BN K P ZEAS ) 2
PR A DA, R 3 R I T A & SR L
FEEBK, 40 11770, TK(A240L), UK(DP96R).
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9GL. NL(DP71L). CD2v il DP148R %3k [ (35391
X B DRI G i 0 BERE T L e B A A e L
KPR RN E 1, HETEENE,
ASFV-BAT71V-ACD2 AIiE S8 WARYY, X H5FEH
PE T 4L BATLV BRAI E75 Hik i A
[GlI} CD2v & [ 7T #4585 ASFV 7E 1 14 &2 Y
Kl CD2v 1 C BIBEEE R 1S HAI (1 I TH 2% K¢
YA L, ] CD2vIC HUEE4E R IR U1y
ASFV [fil i 8 f) 43 BIV2 . R [R] ASFV bk
Bk oGL Xt ARG 2  AUR A M, Malawi
Lil-20/1 Bkl 2k 9OGL J&5 8 1 i BEARY 1 ASFV
Georgia/2007 ki 9GL J5 I R T 255, 1t
Hh, BFFEUESE OGL Jath Y B B 5 2R 11 pl4 TEA%
TR AN WK B RS, H 9GL SlEkk
ERV1 F1 ALR BEPKIAHL, [F]IF 9GL 520 iEH #Y
TR R,

B2 — 2 gk 0 7 ], 41 X69R .
MGF360-16R. 8DR. MGF360-1L. C962R. 11L.
8CR. 5EL. 4CL. 1329L #l E165R 4, 5y
PAD e e
312 EFEERAGHRRINKFEERSHEN
FRIRZ R . B AR B R R B AE S S AR O T 2
AR, AL A N, Bk, TR A
B2 A e T R A 1 Z IR Bk B, AL
AT DL B ORI E R, AR T B U7 R 5 B9 K
G0, WEE A, A RO AR A 2 5N B
RPEU VR ASFV-HLI/18-A7GD ., ASFV-G-
A9GL/AUK . ASFV-Benin97/1-AMGF360/MGF530 .
ASFV-Benin97/1-MGFA505/ MGF360-9L/MGF530
SRS o, R EARLE R DL ASFV HLI/8 Bl
B, T 7 AR (MGF505-1R. MGF505-2R
MGF505-3R. MGF360-12L. MGF360-13L .
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%1 ASFVHIFELFER
Table 1. The nonessential genes of ASFV
Genes Function Isolate Virulence _Vlrus replication Homolggous References
in cells protection effect
1177L - Georgia Completely Reduced Good protection  [35]
attenuated
DP148R - Benin 97/1 Attenuated No effect - [39]
9GL (B119L) Morphogenesis Georgia Attenuated Reduced Good protection
replication
Malawi Lil-20/1 Attenuated Reduced Good protection  [44-45]
replication
Pretoriuskop/96/4  Attenuated Reduced Good protection
replication
CD2v (EP402R) Binding to red BA71V Attenuated Reduced Resist BA71v E75 [40]
blood cells replication attacks
NL-S - E70 Attenuated No effect Good protection  [38]
UK (DP96R) IFN inhibitor E70 Attenuated No effect - [37]
A238L IFN inhibitor NH/P68 Attenuated Reduced Good protection  [66]
replication
A240L (TK) Thymidine kinase  Georgia Completely Reduced No protection [36]
attenuated  replication
C962R Encode late Georgia No effect  No effect - [49]
expression protein
X69R Encode early Georgia No effect  No effect - [46]
expression protein
MGF360-1L - Georgia No effect  No effect - [50]
MGF360-16R Interaction with Georgia No effect  No effect - [47]
host proteins
SERTADS3 and
SDCBP
L83L IL-1beta binding Georgia No effect  No effect - [51]
protein
8DR Binding to red Georgia No effect - - [48]
blood cells
4CL (A224L) IAP apoptosis MalawiLIL-20/1 No effect  No effect - [58]
inhibitor
1329L IFN inhibitor OURT88/3 No effect  No effect - [59]
MGF360-12L IEN inhibitor - - - - [67]
NL (DP71L) IFN inhibitor MalawiL.il-20/, No effect  No effect - [53]
Pretoriuskop/96/4
EP153R C-type lectin BA71V No effect - - [68]
8CR - Malawi Lil-20/1 No effect ~ No effect - [54]
111 Transmembrane BA71V No effect  No effect - [56]
5EL - MalawiL IL-20/1 No effect  No effect - [52]
E165R dUTPase BA71V No effect  No effect - [57]
0174L Polymerase X BA71V No effect  Reduced - [29]
replication
GE)

http://journals.im.ac.cn/actamicrocn
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(k1)

E296R AP endonuclease  BAT71V No effect  Reduced - [27]
replication

Nonessential gene combination deletion

MGF505-1R, 2R, 3R, IFN inhibitor HLJ/18 Completely Reduced Good protection  [61]

MGF360-12L, 13L, attenuated  replication

14L, CD2v

MGF505-1R, 2R, 3R IFN inhibitor Georgia Completely No effect Good protection  [63]

MGF360-12L, 13L, attenuated

14L

MGF360-9L, 10L, IFN inhibitor Benin 97/1 Attenuated No effect Good protection  [62]

11L, 12L, 13L, 14L,

MGF530/505-1R, 2R,

3R, 4R,

9GL, CD2v, EP153R Binding to red Georgia Attenuated Reduced No protection

blood replication

9GL, UK Morphogenesis Georgia Attenuated Reduced Good protection  [60]
replication

9GL, NL, UK IFN inhibitor Georgia Attenuated Cause replication No protection [64]
defects

9GL, MGF360/505  IFN inhibitor Georgia Attenuated Reduced No protection [65]
replication

L7L-L11L - SY18 Attenuated No effect Good protection  [55]

CD2v, UK IFN inhibitor SY18 Attenuated No effect Good protection  [69]

binding to red blood
—: no reports.

MGF360-14L A1 CD2v)# 4 228k, Il AR 6
WIAAESZ ASFV-HLI/18-ATGD 754§ 1A N 1] 58 4 5%
55, ATLATRI , ASFV-HLJ/-18-A7GD J&—fh4i 4>
AR ASF friksziiitk, A BEIER G ASF thk
RSN, HilFE—H 45, 0’Donnell
SR T ASFV-Georgia-A9GL/AUK B2k 5, Iif
PRI F W], ASFV-Georgia-A9GL/AUK X 5% TGEL
i 1 I FLEEAE T R AP A IR, i A
ASF 15 632 VR B A T K

Btz A, 22 3 DR 505 i 6 D] i 2k o e
A R Y 8 RE ORI 4R A 58 4 0 R DR 4 . B
W, ASFV-Benin 97/1 43 & ¥k Bt 5 MGF360
(MGF360-10L , 11L . 12L . 13L #1 14L) A0
MGF530/505 (MGF530/505-1R. 2R #1 3R)LA K&

actamicro@im.ac.cn

(MGF360-9L 1 MGF530/505-4R)3E [H , AEFFAE G
B S, HESFHEBEMATD, ASFV Georgia
PR 2 MGF360 (MGF360-12L. MGF360-13L #iI
MGF360-14L) 5 MGF505 (MGF505-1R .
MGF505-2R FI MGF505-3R) 5 i 7 &A% 2 /7 9 7l
FROERIEGRY, EXH 2 0 & R R 0

A — e E AT BN A R BT, AR I AR
A RGP REARATE DL H T R B X L] A
Bk 4 ASFV-Georgia-A9GL/ACD2v/AEP153R
ASFV-Georgia-A9GL/ANL/AUK . ASFV-Georgia-
A9GL/AMGF360/505 %, ASFV Georgia ¥k i 9GL .
CD2v 1 EP153R [a] i} 2% 5 A BE R AL [A) I AR 4
77 EA A ke 2 OG L o [A] D) A & (I [m] PO 47, i 1t 4
W, CD2v fyB e 2455t 9GL MR M,
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ASFV-Georgia-A9GL/ANL/AUK G [a] I 45 4
YEFH, ASFV-Georgia 1) UK H& K it 2 3 AR 2 FEA%
By, NL KA B 5 i (2 5 ) 85 Y,
T ASFV-Georgia Pk o [A] W &t & 9GL #l
MGF360/505 K&K A fnb 2 3 A1 w5 2 1 R &2 il 7K
-, ERBERRAE R AR, DL R Ah IR, B
K ASF PR, BEE5 G MR 5E DL S AR DT
SRR Sk, VIZE BiRE, B4
HIARIZR T LUK B, FIA 11770, 9GL, CD2v
F MG A G ke PR AG) 7 ik PR e 2K 17 1 B0 ) 38 02 1
BRI, TS — RS,

3.2 WERETREIERE

321 WHI4EMEIETS: ASFV BESR DML T
Bl R B e O D v 11 IR S
DRAET SR TR0 M A 5 1 o SRt T2 1 A R A
{45 EP153R \A224L (4CL) .DP71L .A179L F1 E183L
%5, Bk E183L 4b, oAt Ay R w4 S R 1B108T0-78]

EP153R F K Al #1 il ASFV &R YL T 5| i Y 21
MR- o e AR el R U R iIE S 19 Vero 4
e, EP153R & H il 40 il 25 F p53 1Y S =i
W, IR 4 . EP153R BB — Ak
A HA BT RS C BB R, JFH
25 ASFV JEYL 20 it (0 21 20 B B A . Bl
&b, EP153R fE#LING MHC-1 43 FROEE, X—
P AT B8 i e B IR I RS B, AN
i MHC 55t 5 & Bl 6161

A224L FE PR PR T 40 AR 1 (IAP) SR 715 1 B
b1, Dixon Z &k, A224L IAP FEEE (0] @4
il caspase-3 LA K i#i% NF-«B %% 5% [ 78 ¥ bt
T R S A i JE 0%, Nogal 2541 F 2k
A224L BER R FE , KB A224L LA 4 i 1) 2
155 caspase-3 & /K fif il Fr BOMH ELAE R, 400 ity

PTG PE TS AR T, tesh, A224L gl 3
TR e R AE I T o (TNF-ar) | 502k T il i 2 T 440
R TE Vero 4l ik 21K B4 caspase Ji M A1 4
b/ R

DP71L Zhd Y& 15 18 F A KA H] DNA 4
3£ 5 34 (GADD34) HA AU BT RE, REfe A&
P11 B SR IG T 20 (elF20) 51
b, fedknE EARE A, FIRHA RSl 40
M T F-(CHOP) T4, A -7,

AL79L ity e 5 LAE M % Bel-2
ALY, TG S A AR R T, il
EREINHIBUEE RNA BT 2 11 G (P68) 175 5+ 11
HeLa 1 BSC-40 4l i gA -1, LK Ko FH
A S K562 TV, BT HAT 0 41 i
FHTAEMSN, WREE TS Beclin-1 140 B AE
A, A MR R
322 ZE5THEMAT: ASFV IEHE A FiS1T
Z AN RN TR R I T AT A EE IR, 4n A238L 13291
MGF360-12L ., DP96R. MGF360. MGF530/505
A A276R FERZE, (HAT LUJE#E T Z (IFN) YA,
SR = D7 A5 2 A AT S TR S kg 8900

A238L ZE [ s kA 1T, A238L
1 RE NS A0 ) JRE S0 A B A% B S NF-xB
FEAL T 40 A2 7~ (NAFT) R fi v 5L D iy e 3k
AT S B A e k3% . A238L RE T I TNF-a AUk
S 1 BR 4R AL (cox-2) 1 2 35 DT T 18 i 41 AR
R E2 aRikat, MATSIMRER E2 & —Fh 50T A it
A R G2 N AT, 2 5 RAE N 5 e N
%o BRIZAN, A238L il pe5/rel A ZEAk DL
it p300 Jiz G X7 T A — AL A S B (INOS)
FIEM VST, B INOS =4 —E LA (NO), X
i BN AR, R TR LR

http://journals.im.ac.cn/actamicrocn
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ASFV OURT88/3 # i 13291 FE [X f i 1 A
IEN (77 A, e B 1) AN [R) 20 B P9 A 5 g
PR | R IFN B9RIKE 13201 SEH 4t
— PR B AL AR T, 13290 R I IFN-B A
CCL5 MG , toBEA I AUEE RNA 7551 NF-xB
1 IRF3 BOEEY, A276R 5 13291 L A #f AT i 1+t
TLR3 #4] IFN-p 7 A 1881,

MGF360-12L AL [H i 5:f FHIT Importin o 413
) p65 AA% LA K NF-xB {5538 ke i 1 A IFN
B =i . WF9E o8, ASFV-MGF360-12L 1] DA%
fik IRF3, STING, TBK1, ISG54, ISG56 #il AP-1
() mMRNA % 5%, MGF360-12L i f] 1)1 il 22 di A%
Bif5 5 (NLS)F 3 19 p50 il p65 My Ehe, ok,
MGF360-12L 7] A5e 4 Pk il il NF-xB 5 %% ia
EEMEEAEN, NITH NF«B 1%, X
ok ASFV SEBLH Gape sk it T —Fhpr e nk T,

ASFV-China 2018/1 #k 1) DP96R iifi i cGAS-
STING-TBK1 {554 | # IFN B4,
DP96R R[] cGAS/STING #l TBK1, k#1k
HuBH K cGAS/STING Al TBK1 i% T ) NF-xB Jii
B F G . BLAh, B AT HIHl cGAS/ISTING #%
TR TBKL ERIELLL & TBKL i S WPk &
i 24

MGF360 1l MGF505 i K i B 4 s [6] £ 97 ]
| 7 IFN 132349, MGF360 1 MGF505 5 ASFV
i FIE RS L e e R e N B RE
4 L0, MGF360 ZK ki it A276R AT LA il
Poly(1:C) | # iy | A IFN |38 F ik, Xt
JAK-STAT /2 F1 NF-xB {5538 % 1 A 30 I 4E
Fil; MGF505 Fji% i 51 A528R 1] LAl Poly(1:C)
I IFN 53 3R35, [AIBF X JAK-STAT ki H
A T AR e

actamicro@im.ac.cn

3.3 HAthIhaE

i 5 5 DR 2 50 1 1 B U B 18 2 (BER) &
Ge Xt TIHBRVE 2 8B A B A0 0 |« 18 52 BB o7 1
FOCH S, RIAETE A0 R AL RS rh R
W73 HE D2, BER T ZAUHE AP PN U (E296R) 7,
DNA 3 (NP419L)? | DNA B4 HF(0174L)%,
E296R 5 O174L J2& ASFV 7£ Vero i 55k
W B 3 R 728

ASFV E296R J [H 4w i —Ffr 11 25 TC SRS F1 TG
WENE (AP R N VIR, ELAT AP {54 S %
FRINPIIEME . ASFV AP NI EA AP N DI
35" STl FAZ T R U1 #4652 (NIR) I 4185801
35" 1% W2 A DI g vl DL 2 55 5k I Al 52 i 2o AR v A
XF, HLAT DATH B BT SR W S A R D, X
FEVE IS A2 5 BERP, 24 AP &%k N VIl
FERB G, 90 25 765 B W A0 i vp ) &2 2 4
I35 Vero i it S AL A b5 {L DNA ik &
Wy B U 1 R T

ASFV 0174L H:[H 4ifih DNA 245 Pol X,
H—FIAEE I, BRRIZIE R B EEAE Vero
240 i v 52 1 A X SR A B A AR SRR, BRI g kO
2 PEROEN AR GNP, NPAL1OL JE K 4
—Ff | B DNA &40, J2WieE BER R —i
4%, FTLLE AR T L P,y i se gt 4
B RS i Thee, AT LAE s it/ o 10 il
F, LI ASFV SEA B, BRIPURE
B HBY,

ASFV-Georgia %ifi%i) MGF360-16R 515 &
% 1 SERTADS #il SDCBP HH.4F . F) F £ XL
IR AR K, MGF360-16R 5 15 32 K 14
SERTAD3 9 Serta Z5#43F1 Syndecan %54 25 H
(SDCBP)#H%5 4, SERTAD3 #il SDCBP #% 5 #%
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H:5%, H SDCBP 2 515 40 P B 253 it
R, HEM MGF360-16R I fig 512 4% s filfi =40
ML e R is i A OC, (AR Tt — 2P Rk

ASFV (1) E165R (K J2 dUTP 1% H R /K fifk il
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Nonessential genes of African swine fever virus: nothing or
something?
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Abstract: African swine fever (ASF) is a hemorrhagic and fatal infectious disease caused by African swine fever
virus (ASFV). ASF is endemic or epidemic in Africa, Asia, and Europe and causes huge economic losses to the pig
industry. ASFV has a large DNA genome encoding more than 150 proteins, including many nonessential
genes-encoded proteins associating with ASFV virulence, viral replication, immunoescape and unknown functions.
Currently, a number of ASF live attenuated vaccines have been developed by deleting virulence-related
nonessential genes. Generally, these vaccines have safety concerns, although they are able to provide partial to full
protection. Systematic identification of more nonessential genes, especially virulence-related genes, will not only
contribute to the development of safer gene-deleted ASF vaccines, but also benefit the understanding of the ASF
pathogenesis. This review systematically summarizes the functions of known nonessential genes of ASFV, with
focus on those involved in virulence, regulation of viral replication and escape of host antiviral immunity, and puts
forward suggestions for the identification and functional study of unknown nonessential genes of ASFV.
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