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FR/E 8.65-26.27 # N /uL Z 4], 5 % & PCR (real-time fluorescence quantitative PCR, RT-qPCR)4& |
FikA L., £ A MALDI-TOF MS % &40 7 k2t 100 4842, 44 Ao p A AR & 34740 m 2 A,
Mo 2 AP EL ERAB M 39, P SRR TS S AR BRIKTIEN; i 84 ASFV-p72
BgmHEA LG A BIATIE, T4 ASFV FaME, Fol LA KGN A 4R 5 %K PCR 7 ik
HEAT PRt BE, 2 F 7 ik At T R R A BRI 45 R0 A K 534 94.4%-100%. L[4 KAtz
¢4 F MALDI-TOF MS # % »% 28 & % JL DNA & 7 % T4 5 ik A 3 BEAR % J5 8 Heag 15 ) Fo %
FLB, ABARAMLSEE 0 SR FRAET — I e, FF5HEE S B AR MK,

FHEIE: PR R A ARABMOLAR R/ B K ATE 8] 35 (MALDI-TOF MS); i 24|
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Abstract: [Objective] To establish a high-throughput multi-target technique based on
matrix-assisted laser desorption/ionization time-of-flight mass spectrometry (MALDI-TOF
MS) for the detection of porcine pseudorabies virus (PRV), porcine circovirus types 2
(PCV-2) and 3 (PCV-3), African swine fever virus (ASFV), and porcine bocavirus group 1
(PBoV-Gl1), group 2 (PBoV-G2) and group 3 (PBoV-G3). [Methods] The primers for
different pathogens and corresponding single-base extension probes were designed based on
the conserved sequences in the genes of the seven pathogens. After the optimization of primer
concentrations and reaction conditions, the specificity, sensitivity, and repeatability of the
method were analyzed. Finally, this MALDI-TOF MS method was used to detect the
pathogens in clinical samples and porcine products. [Results] The established method only
produced target peaks in the detection of specific virus-positive samples, and there was no
cross-reaction with other pathogens, which indicated that the method had good specificity for
the detection of the seven target viruses. The repeatability test results showed that the positive
coincidence rate of each virus in high, medium, and low concentrations was >98.0% within
batches and >98.3% between batches, indicating that the method had high repeatability. The

P4 actamicro@im.ac.cn, 7 010-64807516



RERSE | A, 2023, 63(7) 2715

low limits of detection of the established method for the seven pathogens in the system were
within the range of 8.65-26.27 copies/uL, which was comparable to that of the real-time
fluorescence quantitative PCR (RT-qPCR). The established MALDI-TOF MS method was
used to detect 100 tissue, feed, and pork samples, in which 39 samples were detected with two
or more mixed infections, including five samples simultaneously positive for five pathogens.
In addition, eight samples of artificial contamination with recombinant adenovirus carrying
ASFV-p72 gene were tested, which showed ASFV-positive results. The coincidence rates of
the results obtained by MALDI-TOF MS and RT-qPCR for the detection of different
pathogens were as high as 94.4%-100%. [Conclusion] The method established based on
MALDI-TOF MS for the detection of multiple porcine respiratory DNA viruses in this study
provides a sensitive, specific, high-throughput and multi-target detection technique for rapid
surveillance and differential diagnosis of porcine diseases, facilitating the import and export
animal quarantine.

Keywords: porcine respiratory virus; matrix-assisted laser desorption/ionization time-of-flight
mass spectrometry (MALDI-TOF MS); high-throughput detection
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F A B G BR ¥ AT 35 10 #5 0L/uLt . AR 5T
£t %} PRV ,PCV-2 ,PCV-3 .PBoV-G1.PBoV-G2,
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il 2 HARBORIR R, A A DG s 1 DU
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1.1 f®E
Y& IR B (classical swine fever virus, CSFV,

C BR) KI5 1 U Ui J8 90 B (swine  influenza
virus, STV, TJ#) K% £ 1 W A sQBUR A AR P
AR H), B B (foot and mouth disease
virus, FMDV) K {5 % # W H 454 P H R 4y
AR o H% BAE 5 M 255 1iE 9 B (porcine
reproductive and respiratory syndrome virus,
PRRSV). HFF K4 5% (pseudorabies virus, PRV,

Bartha #£). &1 PEETE 7% B (porcine epidemic
diarrhea virus, PEDV) CV777 # & PCV 2 (JH
SR BR) R TR S, J& 41/ 75 (PP V) B4
FEA VAR AR 7 2, PCV 3. PBoV-Gl,

PBoV-G2. PBoV-G3 &5 FHMEFEA Hy A 52 50 2% fj
fFo & ASFV-p72 2L R BE MR 28 48 TR
Yy TR i) ey A BR S 73T . 4% TaKaRa
MiniBEST Viral RNA/DNA Extraction Kit fit &
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100 100 BH A5 00 R A AT R R I Al AL SR I, IR
DNA 55555 J5 1) cDNA B 20 °CLRF7 4
1.2 I RLER

TaKaRa  MiniBEST Viral RNA/DNA
Extraction Kit Ver.5.0, PrimeScript™ IV 1st strand

cDNA Synthesis Mix 1 H 5 H EAEYH AR AL R)
A BRZsFl 3 10xPCR Buffer Reagent Set. SAP
Reagent Set, Iplex Pro Reagent Set Il H Agena
Bioscience 24 Al ; %) PCR 514 R R4t i A4 T
A AR () Oy AR 2 E) E AR B
DNA/RNA $2 UK £ 4.0 & NP968-C 4> H 3}
KA B 74 22 K BE R AT BR 23 7] 5 Qubit
4 91T . ProFlex PCR f¥. QuantStudio 5 3£
A 72¢ Y6 E i PCR YW H Thermo Fisher 22w ;
DP-TOF #PR B0k A Wil i 2 W R A
R w]
13 3IMARERS MRS AR

HPE GenBank & R HYAH SR TE LA FP 41
Wil MEGA-X #ATZEFSIR I, 20 Hl
PRV A gB 3K . PCV-2 ) rep 5K . PCV-3 f)
cap ¥:[F . PBoV B NP1 3&[H . ASFV [y p72 %k
R A7 | Wi i, HEh PBoV 4t Jiang
TR R AR IR B, RS NPT
B R SF X 3% PBoV-G1 . PBoV-G2 .
PBoV-G3 =R HIEAT 51 BET. (A
Primer 3 }2 MassARRAYAssay” Design Suite
(Agena)B i I T 26 I 1K 514 PCR 514 )
FHRL I FEFI R EH(UEP), L4345 PCR 511
5 A 10 AMHR3EAY tag (ACGTTGGATG)LA
e 22 F G Y B A E R T, IR
Primer-BLAST X Fr 5115 | )i 4748 S A6 4
Prik HBE L IR 8 ke 5 B ER 1.
SR G W S RER B R AR TR TR () I 4y
A PR wl & A AL .
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#& 1 MALDI-TOF MS #&AZ Y 7 A5 4 KR Et
Table 1  Seven sets of primers and probes of MALDI-TOF MS detection system
Species Target Sequence of primer (5'—3") Mass probe extension Mass  Extended
gene probe  mass probe
mass  mass (Da)
(Da)
PRV gB  F: ACGTTGGATGGCGGGTACGTGTACTACGA GGGCCGTGTACTACGAGGACTA 6 801.4 7 048.6
R: ACGTTGGATGAGCGTCAGGTTCAGGGTCAC
PCV-2 rep  F: ACGTTGGATGTTGACTGTAGAGACTAAAGG TTTTTTGGCCCGCAGTATT 5776.8 6023.9
R: ACGTTGGATGGCAGTTGAGGAGTACCATTC
PCV-3  cap F:ACGTTGGATGATGAAAGTTACACTCAGCCC TACAATCAGCCCTGTAATTTCTC 6934.5 7 181.7
R: ACGTTGGATGCGTCTAGATCTATGGCTGTG
PBoV-G1 NP! F: ACGTTGGATGCGACTCCAACTCCGATGTC GGCCCACTCCGATGTCGGCTCT 6 993.5 7 320.6
R: ACGTTGGATGGAGATCGAGCTATACAACCG G
PBoV-G2 NPI F: ACGTTGGATGTCTCCTCCATGTCGCTGAAG ATGAAGTCACTCGGGAT 52354 5522.6
R: ACGTTGGATGAGCCCATCGTGCTCCACTG
PBoV-G3 NPI F: ACGTTGGATGCGGTTCTCTCCTTACTCGAC GGTTCGAGTCAACGAGAGGTC 7129.6 7376.8
R: ACGTTGGATGAAGACGTTCCATGCTCCCTC TA
ASFV  p72  F: ACGTTGGATGGTGGAAGGGTATGTAAGAGC GATGCAGAACTTTGATGGAA  6206.1 6477.3

R: ACGTTGGATGCCGTAACTGCTCATGGTATC

1.4 FRERRNE

H4E GenBank HH/AA ) PRV (KX880456.1)
PCV-2 (AY691169.1), PCV-3 (NC_031753.1),
PBoV-G1 (HQ223038.1). PBoV-G2 (NC_024453.2).
PBoV-G3 (NC_016032.1)F1 ASFV (MN715134.1)
SRR, S BE1Y 3B, AT A
Yy TR () B A7 B w43 BRI EE pUC-57 Fr
WERL . (] Qubit 4 A5 SR ¥R I A +5
UL, 49k 9.30x10° #% U /juL (PRV) .
1.17x10" #£ Il /uL (PCV-2). 1.92x10" #£ Il /uL
(PCV-3) . 3.63x10" # Il /uL (PBoV-Gl) .
1.18x10"#£ Il /uL (PBoV-G2). 3.89x10°#% Il /uL
(PBoV-G3) fil 1.74x10" ¥ Il /uL (ASFV), #%
10 F5BEEERR B 10°—10° 48 D1 /ul /KSE3E 10 N6
FE, BEAMEAR RGBSR 7 FhEOR SER R A
R 10 TRIR AR, 5325605 B 20 *CIRAA7A
1.5 BRERMNRAWE

N T EEG | AN GE AR R AT 0 BOBDIR B B 5
LLESL, DL 1.4 FhERRh vk B FORL(10° #5 D1 /uL)

SRS, fof FF B 5 | 4 R A A X B — SR 43
ST R G 1, [FIEE R ddH,0 2
FIXTREZH
1.6 ZEAXRRRMFHMRK
DA 1.4 v ik B VR A ORE(10° 5 DL/uL) Ay A
B, ARG AEANELHE E=S poss/ (Supk s tS rosme) A H5
X Z#E PCR ¥ A RH#ATIAL . 519 S A i
BREF I IR 5351247 0.5 pmol/L, 5 umol/L, LA
E>0.8 WARiE S 5l Vel 22 8 5 | W) A A PR )
WEHRE, FEMULAIR ZR e I R, P15 A
B — I I T A 1 A
£ PCR fi@ﬁig\jﬁ 5ul, RHZE 1519
47T PCRY S, (1) 2 PCR Jehi: ¥ 2 pL it
#7155 1.2 pL PCR mix . 1 pL PCR 5|¥R AW 1T
RA, H ddH0 #MEE 5 uL. IWARRF R 95 °C
2 min; 95°C 15s, 60°C30s, 72 °C 60 s 17
40 MEFF; BeJi 72 °C 5 min. (2) SAP ALY -
By 18 5 1 = @Wﬁi‘@@%@fi@@(sbrimp alkaline
phosphatase, SAP)#M% 7 uL,37 °C 40 min} PCR
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AR 2R A B T SR
(deoxyribonucleoside triphosphate, dNTP)JH1L K
X A A% = B fR (dideoxyribonucleoside
triphosphate, ddNTP), AR 1l ANTP 7 J5 &L 5%
RN IS AR S i, FefE 85 °CKIE 5 min.

(3) SEARCN : FHHACIS =P AR 1 4E
FREREF AT REM SN o THAR A 1 pL 4
fHFRER 0.2 uL inplex buffer }2 0.2 uL termination
mix, i ddH,0 #MZE 9 pL. JWFEFHN 95 °C
30s; 95°C5s, 52°C5s, 80°C5s, T 404>
AR ; B 72 °CHEAH 3 min,

W SO 28 RIS R S A P 1 22 384 LA, ]
ddH,0 #M% 25 puL, 10 000 r/min &[> 2 min, ¥
B Ja Y 384 AL BTG, 82040 B I R Ak
PG HE AT BT uE A o B HE R AR K 4 B
MassARRAY Typer #1452 i
1.7 $FFMRLE

# 1.1 7 PRV, PCV-2, PCV-3, PBoV #l
ASFV S #FRSE 5 o 8% 5 DNA, SIV . PRRSV .
CSFV., FMDV #l PPV ZEAESEARE WA i o5
DNA 5}, cDNA f§CH 14k , #17 MALDI-TOF MS
ZH A R R SR . [FIEFLL 100 #5010l
f\) PRV, PCV-2, PCV-3, PBoV-Gl. PBoV-G2.
PBoV-G3 Fl ASFV # i Uk 1R 5 A A by BH A X
M8, ddH,O Ry BRPEXT R . 545 A bR I A4 2 T
FEA =Py, BEARGR AR S BHPEXT B PRV
PCV-2, PCV-3, PBoV-Gl., PBoV-G2., PBoV-G3
S ASFV XJ iy ) S i 77 e 1 IRAE RS 2 o1 8, HL
PR () JEAE X S, A A R A R R e
R1f
1.8  HUEMIALE

N TP IR R R K 107, 10° 107,
50, 25, 10, 5. 2.5, 1 £ 01/uL /KFHy 7 FhiE
P BHAE JTORL , 4[] — Wk B /K F43 TR B AE
Me, FARIEEIL)E ) MALDI-TOF MS £ Bk £
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X HEAT AU 43T, A B (AR B JBORL 43 T iR T
20 REEIRK, 20 NEE PN M LR
iAE  MALDI-TOF MS £ 5 A4 2 X5 1% Fok
T2 1Y Fe ARSI BR (1imit of detection, LOD),
1.9 EEMRE

DL, L EE DI E(10°, 107, 107 501 /uL)
PR A BORARE SRR, BRI E 50
NEE T, KPEE MALDI-TOF MS %)
BRI FEALIN S5 AL N 5 BEAh, ¥ ik
TRA BORBRE S AE 3 AN RIS ] 290 S A 00 7,
AR E 20 NERE, id5 3 #lsr il
25 T B PR R A 25 S, DATTAN 12 5 5 At i)
wAEE
1.10  #EmIMN R A

34 (RS A IMARAS . 42 3 E R R o
TR RERE R 24 453 S RVRE i PR A 200 = A B
f*fE. 8 iy ASFV Ui #E N TisYertih, B 10
5B EERRFR(10°-10% #5 D1 /uL)ig ASFV-p72 ARS%
FEHE—MA 5 uL & 0.5 g BN H155),

A3EL 0.5 g fakL . 418, RN T i5 YL
FEdh, URER 3 WOUE S, 1% 1:10 BT PBS
ZE P, 10 000 r/min 5.0 5 min J5 B EH . 4
MR SHZRER 3 YRS, 10 000 r/min 250> 5 min J5
BB . FAZIRIEEUY NP968-C it iR 1t i
BT AL PRI, I TF-20 °CIRAE# .
it FABFFY F 82 () MADLI-TOF MS £ & farill {4
FXF 108 (R FEAAZ R A TASIN , Ak, i FH 2k
T PCR 7 iEXT i A #EA 31T PRV (GB/T
35911-2018), PCV-2 (GB/T 35901-2018), PCV-3
(T/CVMA 19-2020) . PBoV-Gl . PBoV-G2 .
PBoV-G3"2l ASFV (GB/T 18648-2020)1iF . 4%
HE T BH P 2550/ (L BH P 2B 9 1500 < 100% 345 FH
PEARF A % H B M B0/ B o+ 8 BE
FOx100%I A A& 25 [(PRER-E I
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BOMKE K% 100% 3 TR0 25 R 1) S5 5 2R,
FFXF 48 R TIRAR .

2 EREQM

21 BERNRAE

DL 10" 5 DU/l 45 $ERR TR AR, o 2
— 5| W) BT AR ERET A T AR AR G5, AT 40l
53 7 FHEUAR LB B (mass) MRS AR FR, SNP 5 &
(intensity) A A AL AR 19 ST 15 IS o 45 5% S5 7 B
WG I ) B (PBOV-G2: 5 522.6 Da;
PCV-2: 6023.9 Da; ASFV: 6477.3 Da; PRV:
7 048.6 Da; PCV-3: 7 181.7 Da; PBoV-GI:
7 320.6 Da; PBoV-G3: 7 376.8 Da), HXnirIEA
PR REAAT JE fRET I BRI (PBOV-G2 : 5235.4 Daj;
PCV-2: 5 776.8 Da; ASFV: 6 206.1 Da; PRV:
6 801.4 Da; PCV-3: 6 934.5 Da; PBoV-G1: 6 993.5 Daj;
PBoV-G3: 7 129.6 Da), FH7EFEAIN 75 I
FEAR R BIZuE, R 7 SRR PR 15|
Wy K ST R BT A R (B 1)
22 ZERNEFRINEIL

RARARIE M B BT E 5 AT I, X PRV,
PCV-2, PCV-3, PBoV-G1. PBoV-G2. PBoV-G3
F ASFV W EE BRI S | W) S AP R ok 2 i
i, AR B ZHAR RS 5 W ARk B 4y
524 0.6 pumol/L (PRV), 0.7 umol/L (PCV-2),
0.7 umol/L (PCV-3). 0.6 umol/L (PBoV-G1),
0.6 pumol/L (PBoV-G2). 0.5 umol/L (PBoV-G3),
0.5 pmol/L (ASFV), SE AR 1y 5 30 B2 430 Ry
6 umol/L (PRV). 5 pmol/L (PCV-2)., 5 umol/L (PCV-3),
5 pmol/L (PBoV-G1). 3.5 umol/L (PBoV-G2),
6.5 pmol/L (PBoV-G3). 5 umol/L (ASFV),

AR E MALDI-TOF MS £ [ b ik %
() 53 BT v OGS 7 A S R AT (UE P) R PR SR A fif =
Yy 2 AW, 25 AT AR 4 BT R I A S5 A7 AL

H B AL H {75 M L (signal to noise ratio, SNR)>6,
W SR A6 0 245 SR Sy B | A DG S e = g i B S i
FEIE SNR < 6 B IITA ARSI 45 5 R BAPE . DA
ASFV 1], BT RS0 A4 2 A i S AR oA
HEATIEAR S, BT R A TE AR B I AR IR
Fride (&l 2a); IR EEBIAR AT (S0 #5 U1/uL PR 5
Kr), ASFV SEMREERMHAE, [FIINAA1E ASFV
PRAT I 55 7= Py e (18] 2b) 5 24 JoRr AR Al K 5 Ol
100 ¥ D1/uL B, SEMf N 5E 4, ASFV IEffFEr4
BREFACHIEN ), HAFTE ASFV 7= #ig(& 20).
23 HHRMSWH

43 3LA PRV . PCV-2 ,PCV-3 ,PBoV Hll ASFV
BRI TR R EE DNA, LM SIV, PRRSV.,
CSFV. FMDV HI PPV %54 ULJE %% 5 DNA 5§
cDNA M#ity, %t MALDI-TOF MS £ & ik & if
TR, RN, RRF 7 PR
TEA A SEA =) A 5353 0 7 AL B | AR5
SNR #>6, AEEARBINR S 28 11X B ) 9 fift ™
Py ik JolEE (SNR $#4<3), HAFTEIEPIREFIE(E 3),
Tz ae g HERA N B Anin s, B HAhAE
FOFRIE IR TCSE SN, R ST
24 BRMSH

VORI, FF 100, 10°, 10°,
50, 25, 10, 5. 2.5, 1 #5Ul/uL # 7 FEARG 2
YR A BRYEFRL, 54T MALDI-TOF MS £ H K&
KEATHT, DL 20 AT 58 24 K B A e A i Ry
FHELFR A LOD, LA 10°4% D1/l VA BEPE R A 1],
MALDI-TOF MS Z E {& Z k45 AT 5 /R
7 FHEEARAORE (] 4). S5REBR, ZEKENT
7 R EE AR B Y A AR R I BR 43 i A . PRV
22.66 ¥ D1/uL . PCV-2 26.10 #£D1/uL . PCV-3
10.66 #4U1/uL . PBoV-G1 20.15 # Ul/uL . PBoV-G2
26.27 $£U1/uL. PBoV-G3 8.65 #4Ul/uL 1 ASFV
9.68 5 D1/uL (& 5), SR ZR Hrhipp AR a A
e AL IR F] 10" % D1 /UL /KF-, 598G PCR A .
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Figure 1 Results of the single-reaction test for seven viruses. Red peak: ddH,O; Black peak: 10* copies/uL
plasmid. a: PBoV-G2. b: PCV-2. c: ASFV. d: PRV. e: PCV-3. f: PBoV-G1. g: PBoV-G3.
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Figure 3  7-plex nucleic acid mass spectrometry system specificity test results. X: 7 redetection system target;
Y: ddH,0, each virus and 7 target mixed plasmid; Z: Signal to noise ratio (SNR).
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Figure 4 Merged image of mass spectrometry results of mixed plasmids and blank controls. Red peak: ddH,O;
Black peak: 10” copies/uL mixed plasmids of 7 targets.

2.5 EEMSH 2 HBR PBoV-G3 FHPERN 98.0%, Hofth pHE

DL 10°, 10%, 10 ¥ D/l TR TR G IR RN 100%, EKILZIAELEIERLE. 3 A
RN ZEG YRR AT 50 HEE, 4500 [FHCRSEEREMNLE R d, PRV, PCV-2, PCV-3,
7~ 10°, 10 # 01 /uL K F4Hd PRV, PCV-2, PBoV-G2.PBoV-G3 .l ASFV FHPEZ 341k 100%,
PCV-3, PBoV-G1, PBoV-G2, PBoV-G3 fil ASFV  PBoV-G1 FHPEZ Ny 98.3%, FKHiZ i A =R
(ARG I 25 R 48 R B (SNR>6), 10 ¥ DL/pL /K bl F 2 (5 2).
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Figure 5 7-plex nucleic acid mass spectrometry sensitivity test results. X: 7-plex system target; Y: Mixed
plasmids of 7 targets with different concentrations, and ddH,O; Z: Proportion of positive results in 20 replicates.
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Table 2 Results of repeatability test

Plasmid concentration (copies/puL) Species

Intra-assay of variation

Inter-assay of variation

10° PRV 100.0% (50/50) 100.0% (60/60)
PCV-2 100.0% (50/50) 100.0% (60/60)
PCV-3 100.0% (50/50) 100.0% (60/60)
PBoV-G1 100.0% (50/50) 100.0% (60/60)
PBoV-G2 100.0% (50/50) 100.0% (60/60)
PBoV-G3 100.0% (50/50) 100.0% (60/60)
ASFV 100.0% (50/50) 100.0% (60/60)

10* PRV 100.0% (50/50) 100.0% (60/60)
PCV-2 100.0% (50/50) 100.0% (60/60)
PCV-3 100.0% (50/50) 100.0% (60/60)
PBoV-G1 100.0% (50/50) 100.0% (60/60)
PBoV-G2 100.0% (50/50) 100.0% (60/60)
PBoV-G3 100.0% (50/50) 100.0% (60/60)
ASFV 100.0% (50/50) 100.0% (60/60)

102 PRV 100.0% (50/50) 100.0% (60/60)
PCV-2 100.0% (50/50) 100.0% (60/60)
PCV-3 100.0% (50/50) 100.0% (60/60)
PBoV-G1 100.0% (50/50) 98.3% (59/60)
PBoV-G2 100.0% (50/50) 100.0% (60/60)
PBoV-G3 98.0% (49/50) 100.0% (60/60)
ASFV 100.0% (50/50) 100.0% (60/60)
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2.6 HERENNA

FF MALDI-TOF MS J5#:%F 108 {34141
AL L G R ER N TS Yot S TR, 452 ansk
3R, B 8 Iy N Ti5 et ahal, 100 (4 rh
ot B PE R ST 64 £y, i 2 R DA IR G
Yt dah 39 0y 34 LA, 31 I FEACRER:
HHER ASFV SM 6 Tl ag, Horb 23 iy 2UREA
RERL 2 Fh UL B RE IR AR, Ll
67.6%; TaRIEEM R ASFV I PRV AhHiA
S FPRBR YA AL, 42 (R G H B 18 1,
Ho 2 Fp UL EREIR ARG 9 H
(21.4%); 75 24 038 58 IRFE S rhAs Y PCV-2 5%
PCV-3 [AYESE 15 iy, Hrb 2 R iR A & gurt

£ 3 108 {95 MALDI-TOF MS #5258

o 70y, IRAIERYR N 29.2%, AL, 8 AIE
W JE ASFV-p72 1B 85 N 175 YL B8 TRRE S 4 AT
it ASFV PHIE, 5 BORbRAE S50 25 A AT

¥ MALDI-TOF MS {4 & ikl 45 3 59 5t
PCR (412, TPk, B8 RN 105 Gebe AR kil 45
VAT HOXT IR IE, 7 B EE AR A P AT A2
FIVERT & 3 S BT G330 . PRV: 100% .
100%. 100%; PCV-2: 96.2%. 92.9%. 94.4%;
PCV-3:90.9%. 98.5%. 96.3%; PBoV-G1: 100%.
98.9%.99.1%; PBoV-G2: 81.3%. 100% . 97.2%;
PBoV-G3: 100%. 100% ., 100%#il ASFV: 100%
100% . 100% , P4 Ff J7 32 A W 25 SR 2 A A0 4%
(& 4.

Table 3 Results of MALDI-TOF MS detection of 108 samples

Samples Target

Number Number of mixed Mixed infection rate

infection samples

PCV-2
PCV-3

PBoV-G1

PCV-2, PCV-3"

PCV-2, PBoV-G1©

PCV-2, PBoV-G2®

PCV-2, PCV-3, PBoV-G1®

PCV-2, PBoV-G1, PBoV-G2"
PCV-2, PCV-3, PBoV-G1, PBoV-G2"

Tissues (34)

PCV-2, PCV-3, PBoV-G1, PBoV-G2, PBoV-G3
PRV, PCV-2, PCV-3, PBoV-G1, PBoV-G2®

NT

PCV-2

PCV-2, PCV-3"

PCV-2, PCV-3, PBoV-G1®

PCV-2, PCV-3, PBoV-G3®

PCV-2, PCV-3, PBoV-G1, PBoV-G2"

Feeds (42)

PCV-2, PCV-3, PBoV-G1, PBoV-G2, PBoV-G3

Nt

PCV-3

PCV-2, PCV-3°
NT

Artificially infected ASFV

porks (8)

Total

Porks (24)

23 67.6% (23/34)

9 21.4% (9/42)

N = = = N O W = N = B~ 00N = B = = O

7 29.2% (7/24)

108 39 -

*: Multiple positive targets were detected in the same sample at the same time; T: No positive targets were detected in the sample;

—: No result.
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#& 4 MALDI-TOF MS ZE#{MWIFERSHIE PCR MERFTFE R
Table 4 Coincidence rate of detection by MALDI-TOF MS compared with qPCR

Target Positive coincidence rate (%) Negative coincidence rate (%) Total coincidence rate (%)
PRV 100.0 100.0 100.0

PCV-2 96.2 92.9 94.4

PCV-3 90.9 98.5 96.3

PBoV-Gl1 100.0 98.9 99.1

PBoV-G2 81.3 100.0 97.2

PBoV-G3 100.0 100.0 100.0

ASFV 100.0 100.0 100.0

3 WibE4£&#®

KEFENIGE R, agiit, K EEEIRHE
i R AR SR R 40% L, AR SR
PHEFEIE 1.3 1AL WEA HEAE SR TR ML AN B
LI RE B4R R, R TR S R ) J LR A Fif 2 3
fne WA, SRR TR BE . SRR
PRI 15 55 B AT TE [ N A A T L R A
PNEIRE R RN L T R S | Pt
JE AN ) DR B Jer A 5 | S ) VR e 5, o8
929 BT P e B 1 — 2548 O IR T 2 b
H ARSI 7 R RAEAS T — HEA TSI, A J] 34
BASERIG R RGN, A& 22 B b ey il A I
2, RTINS, o pm b e ey
FIHIPRBE

H R sh W30k 2 5 3 T2 Wi bR £ 24045
Z T PCR 7. £ TaqMan 5% SYBR Green
Pt PCR )7 .GeXP £ PCR J5 k%),
Z T PCR J7 75 (A RBUR M S R S AR B 0 6 T vk
BAR, HIB KRR S 2 391 F B i3
s ZHEEE T PCR BRI ik B AR A &
FE B RE S E FEUEAE , A I B[R] J, (BAFAE 9
1 T 1) BRI S 22 5 | R) i 88 SO, AR BR
il 7 ] ek A I Y & D SR AR Y e
GeXP Z T PCR AR b T BA0E B Uk R ¥
A RE xR b AL B RE pE T

MALDI-TOF MS 5 £ & PCR BEFHA , AT
PG FBAR R 2R R AR IR B a5
AT [l — A 4 7 22 30 A Al o 38 3 7™ Py e
4 000-10 000 Da ¥ 5T tm i I 74087, AN(HRE
JFT 25 PCR ;=Y i Al BEAELE R 5 | 1 — R A4
T AR S 74, 8] B A S A oy B3 3 PRk
SEAEMPE— 25 TR R R S TETRAD
T ZH PCR GREA R RIS AREE T B A i i) 22 £
JEUTIS A, i F £ PCR 5 MALDI-TOF MS
S PRSI A% 35 v 5 | 0 B S A R TPt A/
1R R AR 7o, 76 5051 4 I 4t
ERE IR B 1 e B, T i — 23
G ) L A5, DA ARSI A 22 i 5 1 i A
2, BB X Z AP I A PR | e i A
K

T 3 X AAIF ST 357 i) MALDI-TOF MS A %
BT IE , 25 R BonZ ik et SR
PEGF, RIFR 55 28 PCR MY . N H
MALDI-TOF MS & ZRXF e it 108 A b 2 74
W, o 34 Byl 80 A I RE i TR A LR Ny
67.6% (23/34), W] Z R BE PRI I 18 %59 A1 EE
B I B 0 i D AT SR A L SR e v s i)
RA B i, HA Ll PCV-2 1RA Y i
%, Eik 100%; PBoV-Gl. G2. G3 =Fh:H
RIS R 58.8% (20/34), Horh 5 Rl Hm 5
TR B TR A IR 5 3] 95.0% (19/20), X 525 4
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S5 PBoV EA TR BIUABTAG I i 25 SR AR — B
24 ¥R PR PCV-2, PCV-3 [HE
(29.2%. 62.5%), IREIEYLZN 29.2% (15/24),
P& Y HIRE A T 32 A AE — T BE IR 8 R
BEVG Y o TS A WSS R R S DR il i, )
ARG T AN, T AR S S e N T A3
M BEOE BRI IR 2, 42 O iaebREAS B BEAE G
SR BYLRIIRAR, 5351 R 42.9%F1 21.4%.
Y T L, FE A R RAE L R DA R L= 4l S A
BIFEAEA R R FE (R S TR A5 e, FLTR 5 J e
TEOLE R L, P — 2R 22 B b el PR
SO RGE I 2 AR o 28 5 1 o W0 R 4 B2 R L
JE AN, MALDI-TOF MS 77 #: 5%¢)% PCR
Ty R A FOARAG I () 285 SR BEAAHAT , BT AR
151(94.4%—-100%), T MALDI-TOF MS 14 Z %]+
ARG A AL PCR B, el [ |
BE 768 1>, KKREAR T B[] A FSE B gl A, 7]
FHTF H WD 215 2% ml ik 1 DR R P 55
s P LA AR A RASE A PR A ) 4

A B9 3 A% R i (MALDI-TOF  MS)4%
RS T RAE%E PRV, PCV-2, PCV-3,
PBoV-G1. PBoV-G2., PBoV-G3 il ASFV 7 i
WP E DNA SRR 2 HERRIAR R, HA &
i R AR RS R AR, R
375 W RN 268 2 W L Rt s T s A s 4Rt T
fiEF]
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