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Research progress in the diagnostic targets of African swine fever
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Abstract: African swine fever (ASF) is an acute infectious disease caused by African swine
fever virus (ASFV). At present, there is no effective commercial vaccines at home and abroad,
resulting in the difficulty in the prevention and control of ASF. Therefore, early diagnosis and
regular epidemiological monitoring are essential for the prevention and control of ASF. The
research on the diagnostic targets of ASF can provide a reference for the development of
diagnostic technology. This article reviews the currently used diagnostic targets of ASF, aiming
to provide a reference for the prevention and control of ASF and the development of efficient
and feasible diagnostic technologies.
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AE S8 95 (African swine fever, ASF)J&H1 Ik
N ¥E I B (African swine fever virus, ASFV)J&&
YU GG 5 A5 P RE (AN N BT HE . RN T 5 45
Mg R R —Fp 2otk . Wk A ZU AL Jes o IR
IR B A — Pl LA =1 TG R 45 ) 1 i
5, MPZEEAEH— DN HA . ASFV
1 3 I 4 60 & 160—175 A~ I il 5 332 #E (open
reading frame, ORF), HH & 125 PMRESTFH)
ORF, CHHfiEIRERA 50 XFh; ASFV 45
T e 2 oAb TR A, A 2 68 Rl B4
M, TE ASFV MR I FAEN R #4535 AR
VERN, BR T 45t A LIS, ASFV R HA
100 ZFPIELEE M, B S 5 DNA & il FifE
U HER R IR F R, e eE 4% 515
R FEE EEAEN], Hrh 2k 2 5 kg F
1) B 5 0L 2

HHT, B RS A AR 7 A R0 Ak 3
Hi, BUfi ASF MR HEMER — ELAK . ASF Bi#s
T B A 1 A R A K S8 i i AR A 4
BHAZR, HILATHE A2 Wi AR AT 2
MIX; ASF Biifa fgefb 2 0 EH 2, A shPy LA
HAHETER) ASFV R 7 AR 8 . ¢
36 BT A& K I (fluorescent antibody technique,
FAT), VIKSER) PCR FIH L PCR i, FIH
e A | AR A SV R e | W
(P72/CD2v/MGF) = E %t PCR K7 £ IE
DS 98 8 A% T P YL 2 64 B e i i R) 5 S IR
PR s 1 PO L B T 47 14 A% R A I 7
AR E R AR o X TR PR IR BT A A
WA ELISA . Ay BNl Je [l 4% S0 5 9 055 07
DA TR o X SRS Iy VA RS TR B
HApIEF p72 HOBH I ELISA . i fH p72. p62 #il
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p32 BUFEIR S VIR 4% ELISA K KT p32 3%
4r ELISA N FHECHT 12, FRER O ARt
HET AR ELISA FUER ) & Kk
TR J95 B 2 ' SR A M 3 AR 45 76 N 1) 2 30037
R, ARZEIG S A E 2 50 .

TE 241 PEIR Y ASF S B TR, H5I
ASFV B (12 Wi AR N HEA T AS T b i R T+
ISR, mRE R S O A R .
R EA WG 1 AR 2 ASF 12 W BRI & 1Y)
KEEFIERY . R ASFV SR B0 (A LIAE N
ASF ZWr (e bR . ASCLL ASFV 451 28

SRS E o 4K, X EHTE NS ASF 2
W i B SEBR BEA T T 2508, S ASF B ¥ 1A
VAR K il AT e 2 B 2 W B AR S22

1 T ASFV &¥Ea Wit
BT

ASFV Z5t953 0%, HZR45M1E ASFV 1Y
2T R EE AN E .. B— 285
BYFZE AR, LB RIS
P AWz 48, FEAE 2 AR 12 b
T ASF 2 Wil i BN (R 1)

&1 NAT ASF SEEFNEHER

Table 1  Structural proteins used as ASF diagnostic targets
2351 i Rl I RPS VERZWrEFR YD A WS SN T
Diagnostic Detection method Advantages as a diagnostic target ki &
target Mg Y Whether the diagnostic
Serology Molecular biology target is used in
commercial kits
p30 Si4r ELISABL BHIK 49K PCRB!, T 1. ASFV FLEIAS I Y 25 B 04T =

ELISAM | 44
BRI H AL )

HMERGHH Y 2. MMENFBR | RIBEKR, KEEE Yes
BORCL et 3. Tz T L A A

ELISA! | Hf[a] 43t JRAR10] 1. Important targets for early detection of ASFV
DEGHPE S Nano-PCRE], 2. Early and high intracellular expression and
Competitive ELISAD], Recombinase used for early detection of ASFV infection

Blocking ELISA™, Immune polymerase 3. Widely used in serological detection
colloidal gold techniquel®, amplification!?,
Indirect ELISAIS],

Time-resolved fluorescence

Biosensors!!'!

immunoassay!’]
p72 AlphaLISAU | fis
JENTRAL AR

BREREMS 1Y) 1. RS E By, 7 TR 2
PCRIGI, ARJRY™ W], SRR T PRz — Yes

Double antigen sandwich 3§14 2. ZEHIPAN S EERSE, BURPEL:, W
ELISA, AlphaLISA!,  LNA-TagMan FA R ML 2412 W

prob real-time 3. Xt ASF )R A AR X
PCRIB1L LAMPU4 1. The main component of the virion capsid,
produced in the late stages of viral infection,

Immunochromatographic
test strips(!?]

and is one of the major antigens of infected pigs
2. The protein is highly conserved in sequence,
has good antigenicity and is often used in the
serological diagnosis of ASF

3. Significant implications for late diagnosis of
ASF
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e )
IR S T Rl WA RES Ve WHLER L A WHEAR AN T
Diagnostic Detection method Advantages as a diagnostic target T AR A&
target IMiE A aast /= Whether the diagnostic
Serology Molecular biology target is used in
commercial kits
p54 Sofr ELISAMSI, 98 SZf PCRI 1 R T AR T
G AR AR Real-time PCRI' 2. RLAFAHL IR Sk Yes
Competitive ELISA[S), 3. KrNES SRR, )z
Fluorescent 1. Acts on invading target cells in the early
immunochromatography stages of infection
test stripl1®] 2. Good antigenicity
3. Accurate results, widely used
CD2v POCHIEZ i RT-RAAUWT SERf 1. L5 1A i
Fluorescent PeIERE T PCREY 2. B EHE ASFV A& No
immunochromatography ~ RT-RAA!'], 3. SEEETTRAEOC, AT T s ) 400
test stript!®! real-time 210
quantitative 1. Expression at late stage post-infection
PCR[?" 2. Used on-site convenient testing
3. Relevant to vaccine development and can be
used for differentiating infected from
vaccinated animals
pp62 ]34 ELISAR! SEEYSEER 1 I EREES b
A ROETER PCRIZ! 2. 78 ASFV S shr 1 AHITE UGt g Yes
Indirect ELISAR! Real-time FHEEH
Chemiluminescence quantitative 1. Highly efficient expression at late stages of
immunoassay!??! PCR[? viral replication
2. Critical role in maturation and formation of
infectivity of ASFV virus particles
pl104R i]3% ELISAR4 1. B 5 ASFV EFAMZs M2 &
Indirect ELISAR 2. AT LAHINEOTC I PRAE AR A ML ™ A i B No
EARZS
3. ALVE A G
1. Primarily involved in the spatial organisation
and packaging of the ASFV genome
2. Induce the production of high titers of
antibodies in pigs without clinical symptoms
3. Can be used as a test antigen
pl10 LAMPIS] 1. 7€ ASFV il lEAER =
2. KN R R, AR AT No
1. A relatively large proportion of ASFV
2. High detection sensitivity and visualisation
of results
pl7 1] ELISAI2] CRISPR/ 1. Z 5B BURITE 25 A48 1 4
Indirect ELISA! LwCas13a fillin] 2. SEHE ASFV Kl No
IR AR 1. Participated in the composition of viral
CRISPR/ particle morphology

LwCasl13a lateral 2. Used on-site convenient testing
flow strip!?7]
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1.1 p30

p30 XFRAp32, K/NA30kDa, JEH ASFV
1) CP204L Jit Xl 4 fith (1) B B2 2544 B 111, p30 72
TR NS 0 2—4 h IRt nl ARSI 2], 5
HAEFEA IR R i e pl g 208 W] it B
BRI, AR TS AL AR R 2L A A
PIRE NG o AR R IZ I T S A A
FEIR WA R HA PR N A RE ok, DRE TR
EAE SRR G ASFV Bk Byt Al A4 T
HAb R R, 2 ASF B2 WY 8 HEER

A RS2 HBO T H % m R e r p30 &
ST REDUAR, B g2 Wik, Iih
HI 2 W B R 8. BRI ASFV p30
FEH 12-18 aal!| 1648 aa 5 122-128 aal¥,
14-154 aal!| 61-93 aal®' | 187-194 aal*“lfl
116-125 aal&F 4T J5 F 7 1) 5 o BT AR YA 4
i, HA RN RS RO 5 B RS
N FBHWT ELISAM . [H]4% ELISA™ L i A4
Yo g% JE AT ISER I vk, FEFI] ASFV STy
T, AR BE A i ERR R, 3 0T AR X
KA A Sl AR I T 2K, AT T 33 Y P
i

g9k PCR TE MBI B o T AW 2- 2 Wi b
A, WHFIRKEZZEC H 53R, ETF
p30 ZwAS L CP204L HI4NK PCR A B 1
FHF ASFV Kol 240K p Rkl B, R Mok
JEl PCR B 10 A%, KOREES 1A A A
o ASFV JZZe ity bR i A ot — B LR 1Y 5
A MZ—, lya FPUKICEAM R G Y
}#(recombinase polymerase amplification, RPA)
AR, R TAUE 6 min B ] g 46 i 4 51
ASFV JEPR TS AR 3 bR A 52 ) RPA Al
Pe, RORHa% 1Rl sy a] o B a3 B9t b iz
41 BT (time-resolved fluorescence immunoassay,

TRFIA)" | AP 5 UV S ARt A W i T

ASFV il , 6 00 58 B8R S50R5 1 B 1) 4 v A B
TR PSS 0 R T2 W T AR = 0T .
1.2 p72

p72 J& ASFV HJ— OB g i E R, FE
Hi B646L JE[H 4ufid, HArFHih 73.2 kDa,
R A R 31%—33%, TEMR R e A
ARB; FEGUR R PAR S, BE
FEAE R p72 LRI vz N F IR IR 2
Wr, 2 EHATEIEME IR IZ W R B T bR 2 — B,

4RIk, ENIMEEEE DL ASFV p72
B M g hS S R B646L 1E A ke i AR T
Z Rk 7 VL S . e i % PCR 5 131
AW S0k, #HE LAN 5455002
& PCR Z54G10, (AR RS o & AHE
TAEGER PCR R, SR HHARM 0 T
X R PR AR B WIS AT 2 E IR R A% R AT 58
BUR TR Y SOV, AR R KRR, #R4E
fRIfd 5 49 E B PCR KGN A1) KA 4, mf
G 2 B 37 1) PR

DL p72 25 R SEAR ) B IST ELISA | [8]
% ELISA . AUfiiARJe 0> ELISA W i+ ASFV
PRI . B EE DRI EB S p72 BE1 TRl
Gk, WIS T RIEERE p72 A,
Ry e S K ik ST AR AR AR 1 . Chen
U A RN B2 AR IS 2 Fh
PRI p72 PATEREDUA b, IFEad
KOGAHEE HFATE SR, X AT
AlphaLISA 4 1A 5 vk AN gt H 77 2 —
AR P ML AE A, dRE TR R,
HABARME 5E, 15 AlphaLISA HI{5F5/
HE B EET ELISA. Wu 202415t ASFV
p72 FE M, PR T T E TSR
4, REMEHIRGEAE 12 D H; FEXTIRRER S G
Wi, JL5 PCR MIZéta i PCR ikfFa %
e B S0 KT RE RS PR Tl S G
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W ASFV, B s g2 g 1 T H
1.3 p54

p54 J& ASFV E183L KK 4iifith i) — Fp 414
A, & ASFV IWEZA sy, HA R
Sk A BE AR R 25, R AE R 2 AR
) ASF 12 Wr i fie e 48 bR 4 o

p54 MIBCIREE RAF, & ke =k v B
IO P G ) B o BB AR R 48 Ry Ry vk R S 4
BEEE B AR RL . GRPUIARNE I G SR )
Bk TH, Wl T ASFV 140 ;
M TSGR, AUOKRPURR e 555 )
B, HAWGRIF LRI Zhao FhE L
PE RV BE ST T AR SO, T H & 0%
N R B VI HT ASFV p54 A B8 KT
i, DIEAERARE TR T —Fhg il P, 4y
SEPE R A i 554 ELISA, 5Tl ELISA ix,
I GAH FEASIN R A AT 5 60K 98.56% . AT kAT
PR 37 P G I — B2 ASF Blif5 T8 T i) 5w
R, DN S 988 J 2 BT R AR 2 3 Ak Je TR
M) —TSWrEOR , HEERI R T4, Li
SRV TR 0 pS4 B VE PR, 5 Euisde
WHABRGE GV R BRI, B 75T
p54 AWM ZI R ETRAAc, B PGE
i TAETF M — KB Ji. #bAh, Trinh &E07
M4 p54 1Y 2wt 5L K] EA83L 7 i 32} PCR K
7320 U5 Hof R F p72 119 ASFV 528} PCR
r i Jr A A, R PR o R
U o Z2 RN EEAR (9 R 05 FH L B 4G I )y 1 2
BT Z—
14 CD2v

CD2v J& 1 ASFV 1) EP402R i [X 4 5 11 45
M, N TR B SNZ R b, 45
5 T 41 mi %k i 24k ¢D2 A, ASFV nJ LA
W CD2v RGF MW B FELT 4n e m, ki
PHRRERIIEHE . BEF CD2v & 1450 S5 IhRE )

AWETE . HAAAT DU S U B 2 B A HE AR
() Bf AR D12 B3R AR 1 7 5 Wz AP 13 20T & .
IR ABUIF R TIHF CD2v 4ifi 3L EP402R
A4 S ) F 2H 4 B 4 18 (real-time  recombinase-
aided amplification, RT-RAAK I & 45, 20 min
PRI AP RGN ASFV, AR, msk, i
HiENFET CD2v B[R BRI 1 X I e sh
8l ¥) (differentiating infected from vaccinated
animals, DIVA)IZWii&fit 7 o] ggl"™, pesh, i
1ok 22 o L PR A6 0 R 6% B2 v G I ) o e 1 A
U, ZRERnSEROF ] p72 Fl CD2v 4 s Ak
I, #5721 ASFV BRI UL RS2 9 i it
PCR Kl 7, Al R AT 35 7.3 copies/uL,
BN TR ARSI o BRABGE R A I YRS
Niu ST YO A My sl )z b F Y 26 4
YKL AUV T ASFV BRI, kol
52T LA CD2v 2Bt e i i 1 R OO R =
Pk, LRiEIZIRARA S i ELISA Bli & 4T
AL 85.92%, N ASF WIS WHHRHLH Y 8
BEFNT5 7
1.5 pp62

pp62 JE K/INA 62 kDa B2 K, H ASFV
ORF CP530R #%ifty, 4ifiENAF7ET ASFV
F4H EcoRsI fr Bl g e —Fie i 1, oJ
e pS273R M AR E HETT VI p35 M pl5, =
5T ASFV AKSEHEERC S AR Simon-Mateo
SERNE WSS T pp62 B — R T R L) P
EE, ZEAMITZH AR —ME T B
HATE AT pp62 A I EE AR 2 7 i) 46 I Jr v 4t
TR, FEBEEIET pp62 45 H
TaqMan-MGB #R41SE0 289 PCR ik
F pp62 FEIA]#E ELISAPY, Gallardo 450
HESE T pp62 ALt i 57 i) ELISA J5 1%
M T2 W ASF BA BAF R ek o ) [ pRAED
W XRS5 12 ROLHUR S &, @ T8
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X pp62 BRI T, REMSRS HEE B H A
B i S B St R AR KT o pp62 15 A IR Ji5 1A
P —Fh R E R, 7RIS A N B B i e
B, BEREUE S A AR R SR BRI
FAER IR S, HA RSN LI,
1.6 pA104R

pA104R J& AL04R JE K 4 A 1) —Fp /N Hy
11.6 kDa 45T, 7E ASFV JE R4 ry 4 4%
W G EZAE ALY, Gallardo Z£P71F 2009 43
if ELISA PEMr T plOo4R HyGpElatl, 45k
B], ASFV &%), BBHE™ A 41X plo4R 1Y
ok, HHAELIRKERRMTEL T, Hyiks
Wi, FTTF IS 212 W, 3l % T2 B st
43k ASFV 5 FPaE 111 (pA104R . pK205R .
p30. pB602L Fl p72)fY s i Jidd:, T JK 5t 4524
PR T pAl04R [ A EALMKMBLE, FEH)
AN T A4 ELISA ik, RS ke 5k
¥im, AT ASFRYiZW . A, TR %R
B £ H pA104R FRAT, AR EEEN X X —HE
N IR SR E S N7 S A S = O
1.7 p10

ASFV 1y A78R JE I 4w i) p10 /& —1 K/
410 kDa I45HEEF, HAREIE DNA 454
WM, XX A DNA AR A 558 /Y 55 A
Y, 25063 DNA I AfE 40,
HEFT DNA (%608, Wang 252155008 plo
B 111 4 B 5 TR A Sy A 00 A 1 T 3R A
SR Y1 (loop-mediated Isothermal amplification,
LAMP)EAR I, BBy TRMER 4 30 copies/ul
ST LAMP 35 # H AL LAMP %, fUsbE
B R, ST ASFV Y b K
W, HEEHFPREYCY, £ ASFV 11, pl0
P o i LA R, DRI EE LA R 1 e ik
DL pl0 A #0RR (4 I35 2/ 2 W1 vt LA B0 i
w1,

1.8 p17

ASFV pl7 F /& H DIL7L [ 4 i (1405
TEEN =R EMESEEN, Z5WE 1
ARSI I, K/NA 13.1 kDal®l, pl17 &
FOREEMPURE N, Hiam s &R AR
BERIA RS M IN TR T IR p17 A,
RS REUAR B A RAFR SO, e 2k
W s R g i T B A Wbk, Li 6P
KHRIFHE R RGE CHO ifurp A THEA
pl7 &, #RL LRI ELISA Jr kit t
PUFR ARSI 6E3 Hgpehiik, HAK
s AT 1. B p17 BT B P A
mA —E b, Hd Zhang EPHL ] ASFV
D117L JE[H, #57 T CRISPR/LwCas13a fil] [f] i
RACSE FTAOAL FRI 7 i:, RERR ST ASFV
P PR ELOAS I, LA 38 o i A A T AR
ESE YT, pl7 /&2 5 ASFV Znhd iy i
1, R AR Sy A 00 8 A 12 FH ) BF 5 3 A R A
b BIETFEA X pl7 EAMREE, K
TSRS 5 ASF LW R B0F & BA &
58 114 1 FH I 5%

2 T ASFV 5 & B W B
ASFV SR e bR T 45 A5k, kb
ATIEZNBEANS Y, XL EN D
HAAEZH5EFMAT . BOREEM . WaEm b,
JEk iR EINEE . DAAESS MR E ) ASF 12T
PRI BE R AE B AT, BT ARS5 H&E B S
St BE A 9 ELISA . TagMan 4% E & PCR FlI
RPA “FH AR B 28 0 TH I (R 2),
2.1 pB602L
pB602L J& ASFV ORF B602L % [K % it i)
e EN, TEWRiERR IR, ErLY
p72 454, B p72 RIMMEKVEXEL, 25
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Table 2 Non-structural proteins used as ASF diagnostic targets

[T S Rl RS

Diagnostic Detection method

Y212 W AR A9 40 1

Advantages as a diagnostic target

2 W RS T TR A
10 &

target Whether the diagnostic target
is used in commercial Kits
pB602L  IfLiE [ ELISAM! L. BtXF pB602L MBI Wik 4L FR &
Serology Indirect ELISAM! 2. p72 (43 FAHE, St e No
1. Early detection targets for antibodies
against pB602L
2. Molecular chaperone of p72, highly
immunogenic
pK205R  [MLiF2F [d]4 ELISAM2] 1 B g R ERE fh
Serology Indirect ELISA[2 2. %} ASF A2 W B A 8 K X No
1. Expressed abundantly in the early stages
of infection
2. Significant implications for early
diagnosis of ASF
MGF360 43 FA¥% ERAMY 1. A P ()L, R S R AR =

Molecular

biology sensitivity

1. Short detection time, high specificity and  Yes

Fonrgs vk, BHIEREAE, & p72 B FHE,
%5 ASFV R+ P HEARE, HAto Ak
RSB AR R RS, JFR ASFV Kl
10 5T . Afayibo ZEMUiE K 11 Fl' ASFV &
FIf B AU AR b AT Eg], MRk T E
HE K3, 7 E1$EE ELISA J7i% Y Ingenasa
T 7] A I A S I Y R A B A S R R
99% ., [F) Bt 12 A 0 5 12 BE A R B A [) sk g B B
FEAHH) ASFV FrRPEHUR, S ASFV RS
4R 4t T E A T, g BT AR
pB602L & (11l %5 T £ SeBEHi AR OVR v B e
PR 3B BGUE T pB602L HLAA AT AP 5
YE, MARPE RS Wy i SRt T
HEEYR R

2.2 pK205R
pK205R J&H1 ASFV ORF K205R & [ i i

HIThRERE T, 4T3~ 33 kDa, f£ ASFV gyt
18 F400 4 h J5 JF IR R E R EM, pK205R # %
EON— AR R S Rz Wh R, TR

I ASFV YL S 11 d i IgM HLdRU s [a] i 8 i
X pK205R £ [ H e i it 5% , 1iE S5 pK205R
A EA s SRR R, Sk ST A N Y I 2
W RIT T TR ELA . DL pK205R 1EH
R 0 ¥R (4 (6] $% ELISA 7k, nl LA /2 %+ ASF
HRM ., BEZF K. X pK205R Z2Wr il
PAZHE TARABTE AT, K5 HoAth 2 3G H
TGN B8 AT R A B T 1]
2.3 ZEERE

ASFV Z N ZIHE M ZE ASFV A EHE
By, B YeE g e EVa L, 5 B 0 B
J1, Wk1E FH 1 BT R S S Ao
S REEMEN, SRR I 5 e ik
AT BE % 5 A A SRR N, R R HLE AR
HZ MR ER I 1. ASEV G b (1) £ 5L I 5 i
f14% MGF100, MGF110, MGF300, MGF360 .,
MGF505. MGF530 fil p22, 4T ASFV iy
I, ] 07 A U i A s AL el I A B A
PR S5 S5 5 TIMOT ., [R] A Ay o 7 | I R o e
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HAGI T R, RSP T MGF360/505
FE ST T L ARG DNA PRy
P, 13 min NEPATA AT AS 2L, FES R,
T IR HE DUECR I R 3K 10%/uL .

3 RESRE

M 2018 4EFFLG, ARG — B R E TR
FYLERE P, H 2R A e — R e s R L 8 1
T FH TR P A0 B v A HA 2 4 A
PE, B ME LSS 2 T BR AR RS , ST
— W H Fp AR . ST ARIRE A TP E Y
WATIEOL, PR IE A ve, — A R
PRI T AL A8, A — e AR
S B B G RIS W BOR i el R AT . T
B 5 DRHS IR A > T 0 157 i DR 1) D B ] A

UTAEA, FEAE RN A8 012 i B R 1 AS W
B, WEE A GOR HOGRE T SR AR AR
R, DUASRAS AR o L PRty (s AR
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