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B E: AT E3—F# TR G KM E(porcine deltacoronavirus, PDCoV)Fuikte il 7 %, 4 PDCoV
CH/XJYN/2016 Z#k N B 5 546N RAZEATFEEAR pColdll F, KA FTL%EE PDCoV-NI #=
PDCoV-N2, % SDS-PAGE 4#7#= Ni'-NTA #:ib)E, #MEL/FRAZEE PDCoV-N1 F= PDCoV-N2 5§
W RAT MRS 9% #(porcine epidemic diarrhea virus, PEDV) 814 dn 7 649 KL R FedF 04, R BT &40
A 4% & PDCoV-N1 #= PDCoV-N2 #47 Western blotting 7o 18] 3 %, 7% 3% X LI E0H7. RE12A &
40747 %& & PDCoV-N2 & % 19]4% ELISA 7 ik, HACR L &4, Bmlasor. R E 2K, it
102 e JRoAon A 84T 7 40, ELA/R A& G PDCoV-N2 5 PEDV 4ifeiF R LR M /K. vA PDCoV-N2
G H &6 184 ELISA 77 & 0 R AtF 4 SR SA0RE 1.25 ug/mL, 37 °C&A4% 1 h, BSA 3 H)i& 4 °C
R, A RAERARE 1:50, 37 °CHF 1h, Btz =i a4 1:80 000, 37 °CHE 1 h, /m
A9 F A IR (tetramethylbenzidine, TMB) 2 &,7& 37 °CR L 10 min, fF4eAF 5049 S/P B (FF A4E— [ M3t
FEAR)/( 1B P 3 BRAB A M 3t FEAR)>0.45 A FAkE, S/PA<0.38 A A, S/PAEAT 0.45 F20.38 20, %
W58, AWM IAATIIEIS JR 2 (porcine epidemic diarrhea virus, PEDV). ¥ [ #55% 2 2 & (porcine circovirus 2,
PCV2). #4% %M B M £ 5% F(transmissiblegastroenteritis of swine, TGEV). & 3% 5% #(foot-and-mouth
disease virus, FMDV). 3E# # /& J% 2 (african swine fever virus, ASFV)fati %, £ R 27, HMdk
e S/P AT 038, RAR LA RAF494FFM; PDCoV 4 iF 800 124 /G40 A fatk; HLia)
Fob N E LM EIRLERET, AFERFEAEG DT 10%; EROFEIENERE R, ZHk5F
Fo LI F A 94.12%., AR AT HIE PDCoV N &¢, #E T 489%54Mm 3% PDCoV #5714 IgG
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Abstract: This study aims to establish an antibody detection method for porcine
deltacoronavirus (PDCoV). The recombinant proteins PDCoV-N1 and PDCoV-N2 were
expressed via the prokaryotic plasmid pColdIl harboring the N gene sequence of the PDCoV
strain CH/XJYN/2016. The reactivity and specificity of PDCoV-N1 and PDCoV-N2 with
anti-PEDV sera were analyzed after the recombinant proteins were analyzed by SDS-PAGE and
purified by the Ni-NTA Superflow Cartridge. Meanwhile, Western blotting and indirect
immunofluorescence assay were carried out separately to validate the recombinant proteins
PDCoV-N1 and PDCoV-N2. Finally, we established an indirect ELISA method based on the
recombinant protein PDCoV-N2 after optimizing the conditions and tested the sensitivity,
specificity, and reproducibility of the method. Then, the established method was employed to
examine 102 clinical serum samples. The recombinant protein PDCoV-N2 showed low
cross-reactivity with anti-PEDV sera. The optimal conditions of the indirect ELISA method
based on PDCoV-N2 were as follows: the antigen coating concentration of 1.25 pg/mL and
coating at 37 °C for 1 h; blocking by BSA overnight at 4 °C; serum sample dilution at 1:50 and
incubation at 37 °C for 1 h; secondary antibody dilution at 1:80 000 and incubation at 37 °C for
1 h; color development with TMB chromogenic solution at 37 °C for 10 min. The S/P value >
0.45, <0.38, and between 0.45 and 0.38 indicated that the test sample was positive, negative,
and suspicious, respectively. The testing results of the antisera against porcine epidemic
diarrhea virus (PEDV), porcine circovirus 2 (PCV2), transmissible gastroenteritis virus
(TGEV), foot-and-mouth disease virus (FMDV), and African swine fever virus (ASFV) showed
that the S/P values were all less than 0.38. The testing results of the 800-fold diluted
anti-PDCoV sera were still positive. The results of the inter- and intra-batch tests showed that
the coefficients of variation of this method were less than 10%. Clinical serum sample test
results showed the coincidence rate between this method and neutralization test was 94.12%. In
this study, an ELISA method for the detection of anti-PDCoV antibodies was successfully
established based on the truncated N protein of PDCoV. This method is sensitive, specific,
stable, and reproducible, serving as a new method for the clinical diagnosis of PDCoV.
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Y& T e bR % 3% (porcine  deltacoronavirus,
PDCoV)J& — Pl & 5 W 18 R 25 , LG IRAF
TE SR A TR 5 5 (porcine epidemic diarrhea
virus, PEDV)ARL o AEKHE . AR SE LA R A 7= B
WS PDCoV Ji KB, M FLAF R Ot 3L
J& 7 HIE N B FLAFR S, 2 aimed |
JE V5 4 P EE I RRE R B 2= K AET-12, 2012 4F
Woo FFPIEH EFBRE AT X TR AR T
PDCoV, Ffi5 PDCoV T 2014 4753 E 24
WG K0 WF9E 8 1 IR R T AT R A T N 25
Yy R B T 40 (lilly  laboratories cell-porcine
kidney 1, LLC-PKI1) 4l fi *b 43 # i PDCoV
OH-FD22 H", )5, NAVFZHEZ A Eht .
M. HA, mEKR., whE . 2 E SR AR R
BT PDCoV HyEYLR 513, ek, REZ
ME BB PDCoV B9 19119 2 B A K 1
#, 3 H PDCoV 5 HAth % 7y 18 s Jirt 8 4 iy 30
G KA, IR EFRRE LR YT 4Tk
R IEAh, PDCoV ik i) DU A4 MR &,
HHABIEAEXS | OG5 R IEIE RIS, &
ANSZEGUESE, PDCoV o AJ Jg& e A Y 41 o1,
2021 4%, WX A GITE 3 44 2tk Kk 5 JLE
ML PRI R U AL & R E ) PDCoV %
iRy 51120, £ EJirik, PDCoV & — il KU 37
RURE R EE ,  HRE SIS fdt B A A 3 T A 22
4 BT 0 B

PDCoV 2Rk EEFl (Coronaviridae) itk
)i 1% J& (Coronavirus) i 51 21231, Sy B OF
RNA Ji 5 , W b T 2B, K/ 100 nm*Y,
PDCoV S 2K 2 25.4 kb, Fifith 4 Fhah
I AR5 F (spike, S). 4K 1 (membrane,
M). /MBS [ (envelope, E)LL AT H
(nucleocapsid, N)*, JER R R . SHEBHIE
[X (untranslated region, UTR)-2 > & 14 JT i[5
EHE (open reading frame, ORF) ORF1a Fil ORF1b-
S-E-M-AEZ5#) & 1 6 (nonstructural protein 6,
NS6)-N-NS7-3'UTR!Z*', HHt | ORFl1a/1b Zih5
HY 2 N2 R EH ppla F pplab # £ F ) EI AL

http://journals.im.ac.cn/cjben

14-16 FEESSMEN, S 5 MEHPT, S
AT MM ZIRLE S, R REAR
Fgde, [FEF, mF S EARSTE LA 4
s, AT PDCo 2 i Y B 25
FRES0 M (I RTHF PDCoV A2 B,
M 5 BRI N PR 22 ] 7 INS6 366 D] -5 25 1 5 o
FBE AP, I BT R i 2hae,
BARFEENZH N JEHEZGGH—1%) 42 kDa
RER, 2—FRiER, FEEM T4
%, ddak B BRI ACHOE S RIA, S
FILHE | S DA B IR S %) 440 vy 38K S g 2% 1)
FHEPA N LK 7 5176 ] PDCoV Bk 1143
¥, JF HEA BRI E mv:, J2EL AN
BERL T AU AT FERG T AR R Al LS
N EFKERE, FIERE FREA G R T
FPAERER N EAYUA, Kk, NEAATEN
PDCoV % 412 Wr i) 250 bR . (A HF5ER
B1, N 2 FITEA R R0 1 Z A A AE LS 2
SR PT, XAHEAG LAs K N OB S R
Jrikgs oy B A . BT IR
i EAE PEDV (19.6%-56.1%) .PDCoV (2.1%-36.2%) .
¥& & IR W # fR (porcine rotavirus infection,
PORVA) (8.2%-17.6%) . & 1& Je 1 B &
(transmissiblegastroenteritis of swine, TGEV)
(2.3%-5.8%)%3 ARG IREIRIB AT I RE
Bo2 BT, HESRMUIRE A, RE)
BERYY T ORI TS Ok B L, DR
PEDV # PDCoV IR & B U R IE 55 T
R 69.23%00 PR 3 — R E % i 6t PDCoV
s BV B A vk B OC E

ARG LATTHI 73 25/ PDCoV  [H N5 # Ak
A, i PDCoV fil PEDV [ N 2 [1 4k
SER TN IF 42 B TEBD i J5 0 7E 2643 4
# N IR A 4 8 PDCoV-N1 (1-496 nt) Fil
PDCOV-N2 (495-1 029 nt)Jf 317 ELA% Fl A% 2
ik K Ni'-NTA #fift s34, @it SDS-PAGE.
Western blotting 1 [i] $% & J& 2% J (immuno-
fluorescence assay, IFA)KG, DA#E 5 A 20
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pColdlI-PDCoV-N2 & [ % /. — Fl' g 4% £ Ml
PDCoV #Li& 1 H]4#% ELISA J7k.

1S

1.1 Sk, A, B

PDCoV CH/XJYN/2016 ##k(GenBank % 5%
5 WIM33511) A S S % 53 B R fF, LLC-PK1
4 jfg (CL-101) 1§ A ATCC , H #% % ik i Hi
pcDNA3.1(+)-PDCoV-N1 F pcDNA3.1(+)-PDCoV-N2
H 4 307 Bty 2B PR IO A BR A W) A
1.2 EE7

PrimeSTAR GXL DNA Polymerase . KT
I (Escherichia coli) DHSa /B2 &304 [ 52 H B
Y ARERAF ¥ AMV Reverse
Transcriptase 4 H Promega 7\ A ; T4 DNA %%
fitt . BamH I 1 Hind I11 BR 614 N VI EEE FH NEB
Nwls BURL/ N R £ A I3 M PR 24 3 A )
B A PR 7] s 3R DNA 44k [m] o7 &
H Omega W RHRAF ; MEM B3k |
& A LT 0 S s L S G A R Al /BT
His bR PUIARNA H Abmart 23 A .
1.3 FHFE#EHRL pColdII-PDCoV-N1
#1 pColdII-PDCoV-N2 B4 & 36 iF
1.3.1 S|¥M8RITS5 &K

Z:H8 NCBI 1 CH/XJYN/2016 #Ef% N 3 5
§)(GenBank &35 : 0Q185376.1), ¥ N H:K ¥
§#% %5 5 PDCoV-N1 (1-496 nt)#Fl PDCoV-N2
(495-1 029 nt), FJH Primer Premier 5.0 #{4-15%
i1 ¢ PDCoV-N1 #9514 . pdNC-F496 :
ATGGATCCACAGGCAATCAGCCCAGGAAA
CGC (BamH 1 FE¥I{7 5 A F R L brm) Ll
pdNC-R : ATAAGCTTCGCTGCTGATTCCTGCT
TTATCTC (Hind I Fg Y147 5 H T RIZFRR);
3t PDCoV-N2 514, pdN495-NN:
ATGGATCCATGGCCGCACCAGTAGTCCCTA
CT (BamH 1 i Y) 47 & F T 3 Zebr s ) A )
pdNN-R: ATAAGCTTCTAGCCTCTGGAGTTA
ACAGATTGAGATC (Hind TII i) 57 &5 H T %

Z&: 010-64807509

gbrn), BlYHA T AR A RN A .
1.3.2 EHRNAIEE

PEHORTE RNA, DA 31519 ¢cDNA H
itz , f#i [ PrimeSTAR GXL DNA Polymerase
#E4T PCR 4713575 PDCoV-N1 1 PDCoV-N2 %&
K PCR =28 1%35 i W ok I rL DA D 5 241 7
JiE BT i o K [E1UsC ™ 90 F BamH T 1 Hind 11T 3 i
YIKRE P46 A pColdIl 24k rp , 2864k | W fi)n
PRI e B P VE PR, PRI AL T0R, k&
BEUIRIE 5, 2% A T A YRR AT BN /10 R o
1.3.3 EREAWFTSRERGK

¥4 5 41 JFoki pColdII-PDCoV-N1 #il pColdII-
PDCoV-N2 #A4k E K FF B BL21(DE3)&Z
Yiifarh, PRAREMARIKERE, DL 1:100 LB K52
P 4 h, ODew=0.4-0.6 B AIAMKE A 1 mmol/L (1)
IPTG. 16 °C. 170 r/min 55 24 h 8 # 4
AR . A NI-NTA 2 12 Hr 4l 1k
pColdII-PDCoV-N1 I pColdII-PDCoV-N2 H 4]
EH

1.3.4 E4AEZEHAY Western blotting £ F
¥ aifb i pColdII-PDCoV-N1 FI pColdII-

PDCoV-N2 4 & [#17 SDS-PAGE -1, Ff
J&i i BN 31 B — 3L £ 4 (polyvinylidene fluoride,
PVDF)i§i 347 Western blotting, 435l DAY &
THMREST PDCoV ML (1:500)F1%&HT PEDV
ML¥E (1:500) 0 —4t, YL HRP ARic iYL EhisE
IgG (1:10 000)H —Ht, % #4185 1Y s i
PERIRE Sk
1.3.5 [EERERNIE

FIF Lipo8000™ #% 3t i ] (Beyotime) ¢
pcDNA3.1(+)-PDCoV-N1 Fl pcDNA3.1(+)-PDCoV-N2
2] Ok e 4L B A0 M % N 70%-80% 1Y
LLC-PK1 4iftirf, 24 h J5— %8454 B i B4 e
¥ 754 Western blotting, 55 —3B4r 51121 g
[ 5 , 43 3 A% PDCoV A A BHE LI (1:1 000)
PLE % PEDV [BH . FHYEIMIE I —Pr, Lot
FRic B L EHURE IgG (1:10 000) R —Hi ot % E

>: cjb@im.ac.cn
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T2 AR 11 B g SR R Sk
1.4 ELISA F3ER9ES
1.4.1 ELISA £k

K FRH 000 2 L 07 18 ELISA 71 By il 45
1, SRR (S, 2.5, 1.25. 0.625. 03125,
0.106 25, 0.05 F1 0 pg/mL), BF BHE M 375 76 B L
#(1:50, 1:100, 1:150, 1:200. 1:400. 1:800). %%
1gG HUARBELLF1(1:10 000, 1:20 000, 1:40 000,
1:80 000). HrlA@HES4F37°C 1 h, 37°C2h,
4°C 12 h), HHABG%BAGTIH . BSA B A1 |
fifps AR A2 e 7)) . B AIETE](37 °C 1 h, 37 °C 2 h,
4 °C 12 h), I35 Wi E](37 °CA3 i i 30, 60
120 min) . I 7 B W (PBST+5% FBS+0.1%
Triton X-100, PBS+5% FBS+0.1% Triton X-100,
PBS+5% FBS). Mif#Fx Pt /& # B & (PBST+5%
FBS+0.1% Triton X-100, PBS+5% FBS+0.1%
Triton X-100, PBS+5% FBS)HI 41 i i I [A]
(37 °CAY B 30, 60, 120 min)& 24 E4 T4
b, 3% B BH B AR 3K HL7E G B0 A ) o 1
F N 2544 ELISA 75 vk i Bl 45 14 -
1.4.2 ELISA 6 R{ERIHEE

DUB 72 47 1) ELISA J7 ik et 240 X) 20 1y
PDCoV J& BAVE I3 AT A, ARy A Sh AL
2 R M E I A ODaso 5218, 155 S/P {H, S/P
{E=(FESH MY ODaso {H—-FAPEXTRE M ODaso {E)/
(FHEXT BRI 7 ODaso fH—BHAEXT BEMMLIE ODaso
{i). T 20 B335 S/P E 9 F- I E (mean) A%
HE22(SD), 24 S/P {H>mean+3SD i} Ky RHM:, 24
S/P {H<mean+2SD i+ & BAE .
143 $HFRMXLW

DURA 72 47 1) ELISA J7 5 I e o 45 1% i i
TSR 72 (PEDV) S R FR9% 7% 2 Y (porcine
circovirus 2, PCV2) . WL 4t E W% R W 55
(TGEV) . [ % #% 7 (foot-and-mouth disease
virus, FMDV) . JE il & Ji& J5 5 (african swine
fever virus, ASFV) FHME I35 VE1 745 SRR
1.4.4 BIRM4SCIE

I 23 57 4 6] 39 ELISA 5 s A T U 52
5, Kbt PDCoV ILiE M 1:50 #i B3 1:2 000,

http://journals.im.ac.cn/cjben

%€ ODuso, 3HTHEEUEME
145 EEMXW

HENEE SR . fd ] pColdlI-PDCoV-N2
BT AR, 2k B R S A I AT AR A
PDCoV S1 £ & i [E#: ELISA Jy ik kil i
IR PDCoV Y 3 4y FHE L3 1 3 43 B
M 3% 47 ELISA Kill, {528 ODaso, TH434tE PN AR

fe (| FE S MESCER . AE AN ) B ) flE
pColdlI-PDCoV-N2 & [ T, X 6 13 Mk
HEATAREI AR AR S R
1.4.6 fFEMLIE

FI 7 1Y [E] 4% ELISA J5 %) PDCoV N,
pColdII-PDCoV-N1 #il pColdII-PDCoV-N2 [f]4%
ELISA J7 )38 2o o 1 s g A i A 4 PDCoV
S1 #1187 (13 ELISA J7 A i 80 1315
S MRS PDCoV BHE LI F1 64 375 51 M
K% PDCoV BRI ML 5 1A 7RG I X H
1.5 pColdII-PDCoV-N2 ELISA 075
SERI R A

FIF S ELISA X N R R
102 {348 I3 SR TAG I, 5368 2ak v 7R S5 36 A
F PDCoV S1 FHHH MIEH: ELISA Jrikke
O =R L S A

2 HER5a40
2.1 ERFRMAIME R

PCR #"1% !} PDCoV-N1 Fl PDCoV-N2 5L,
TN BEEE I HL UK 45 5 S, 7E2Y 496 bp Fl 534 bp
AR U247, ST/ N—3 EALFRE pColdll-
PDCoV-N1 #il pColdII-PDCoV-N2 £ BamH 1.
Hind 11T XUE VIS 7E 1% B ARHEE A A 43 15 15 5]
496, 534, 5 422 bp K/PRyS&A, FUIHELAR
ki pColdII-PDCoV-N1 Fil pColdII-PDCoV-N2 #4
HARI

22 EREAMFESTIERGWL
SDS-PAGE £53 /R, 40 pColdII-PDCoV-N1

il pColdlI-PDCoV-N2 & 7E [ P&k, K/
SN2k 20 kDa i 25 kDa, S5 K/N—%L
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(F 1A). il Ni'-NTA 4lifk 3515 & 4 5% H
pColdII-PDCoV-N1 Fl pColdII-PDCoV-N2 (& 1B),
2.3 FZHZEHHY Western blotting 731

Western blotting 45 K W] # 24 pColdll-
PDCoV-NI1 Hl pColdlI-PDCoV-N2 J§ 1% & [
Fak T, HIK/NG L8 20 kDa #1 25 kDa
(B 2A). i PEDV &y BH M il 3 #6 ) = 41

pColdII-PDCoV-N1 Fil pColdII-PDCoV-N2 JF % &
M, HE R nE 2 Bis, pColdlI-PDCoV-N1 Al
Pt PEDV FHYE I RE W8 F: 51551, i pColdll-
PDCoV-N2 A RE# R 7 MR (] 2B).

FIH HA P& PUARKIE 4 pcDNA3.1(+H)-
PDCoV-N1 F1 pcDNA3.1(+)-PDCoV-N2 %%
M EEMEFE LLC-PK1 4 i ik, KNG 525

F§ &S
YIS I TITS
LN x
A & & S & & § & &
5 S o K > S S
\f? \%& "\:;c '\:? \(’) \\ \(’) ’\j’) W\ ’\:’)
S & & & SIS
¢S ¢§ ¢§ ¢S P 9 F & &
§ & & SISO
s & & & & s & & & §FF
& oo\ QS' 03' 03' & Qo\ (Jc\> C,f} Q& Qc? oo\
kDa <~ 5 9 g kDa =~ ¥ 9 I T 9
70 — - 70 —um—
50 — - 50 — -
40 — - 40 ——
25 —... — 25— —-—
20 — - i 20 — (.- s
- A . B

1 SDS-PAGE £ 7E pColdII-PDCoV-N1 F1 pColdII-PDCoV-N2 EHEH

Figure 1 SDS-PAGE identification of pColdII-PDCoV-N1 and pColdII-PDCoV-N2 recombinant proteins.
A: Prokaryotic expression of pColdII-PDCoV-N1 and pColdII-PDCoV-N2 recombinant proteins. B:
pColdII-PDCoV-N1 and pColdII-PDCoV-N2 expression purification.

v ~ ~ o
T . . &S & &
¢ ¢ ¢
$ & S § ¥
Sy & & & & F A
& & s S e >’ CH
NS & & & 9 & ST & &
& & &F F F & ¥y ¥y &F S
kDa ~ < Y kpa Q Q g g < kDakba ~ g g
35— 35—
25— 25 |
25| ey 25 -
, 20 —| w——
20— 20—| e— - -0 | e
A B C D

2 Western blotting 4 pColdII-PDCoV-N1 #1 pColdII-PDCoV-N2 HJ %Kik A X% 5 PEDV [H 4 M55
M3 X R 2

Figure 2 Western blotting to characterize the expression of pCold II-PDCoV-N1 and pCold II-PDCoV-N2
and cross-reactivity with PEDV-positive sera. A: Validation of prokaryotic expression of pColdII-PDCoV-N1
and pColdlI-PDCoV-N2. B: Characterization of cross-reactivity of pColdlI-PDCoV-N1 and
pColdlI-PDCoV-N2 prokaryotic proteins with PEDV. C: Validation of eukaryotic expression of
pColdlI-PDCoV-N1 and pColdll-PDCoV-N2. D: Characterization of the cross-reactivity of
pColdIlI-PDCoV-N1 and pColdII-PDCoV-N2 eukaryotic proteins with PEDV.

Z&: 010-64807509 . cjb@im.ac.cn
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20 kDa #1 25 kDa (/& 2C). ifiizk PEDV (¥ M
KoM E2H pcDNA3.1(+)-PDCoV-N1 F11 pcDNA3.1(+)-
PDCoV-N2 EAZE AW X, 4505 5% E
F1—3, pcDNA3.1(+)-PDCoV-N1 #1 PEDV [
ML BEE B IR 3], pcDNA3.1(+)-PDCoV-
N2 AREH A RSB 2D).

24 EHERR IFA 74

IFA s P25 %W, T4 pcDNA3.1(+)-
PDCoV-N ,pcDNA3.1(+)-PDCoV-N1 I pcDNA3.1(+)-
PDCoV-N2 £ ¥ RE#E ST PDCoV I , {H
4 pcDNA3.1(+)-PDCoV-N2 & [ 5 A AR5
$t PEDV Y IML37 . PEDV F1 PDCoV A4 Bk i
5 ¥ AN BE ¢ 40 pcDNA3.1(+)-PDCoV-N |
pcDNA3.1(+)-PDCoV-N1 Fil pcDNA3.1(+)-PDCoV-
N2 AR RN 3).

Xt B 41 JF #% % 11 pColdlI-PDCoV-N1 1
pColdII-PDCoV-N2 Y Western blotting & jiE 2% S
# M, pColdll-PDCoV-N2 4 % [ iyt PEDV
FH M 1ML 37 19 28 S WA F pColdlI-PDCoV-N1
B\HEM, 44 LLC-PK1 Aigrh ik T B S
ZHEE 1 pcDNA3.1(+)-PDCoV-N1 £ pcDNA3.1(+)-
PDCoV-N2 fJ£ik, IFA Fil Western blotting 4

PDCoV+

pcDNA3.1(+)- .
PDCoV-NI1

pcDNA3.1(+)-
PDCoV-N2

PeDNA3.1(+)- A
PDCoV-N :

PDCoV-

200 um

IR EEEASEZEAS R %, B
pColdII-PDCoV-N2 Fil PEDV & X Ji Jij P A
I, AT LUF) FHEE24H pColdlI-PDCoV-N2 25 [ 757
6] ELISA J5%: .
2.5 ELISA kN &FHHk

I i BR £ 2% vh W (pH 9.6) £ 9 4
pColdII-PDCoV-N2 & 1, 4t PDCoV FHFHM:
ML3E 1:100 ke, HBAMEIME ODssofE A P,
PE L7 ODaso (A0 N, i3 Hed H PN E, 7T 75
B E A 1.25 pg/mL, RAEEHERE K
37 °C 1 h; SfEEPIRACEL A : 6 g/L BSA+HO0 g/L
FEREH10 g/L AR 1R s At BB PRI ah 4 °Ci & 1L
& (15-18 h); x££ 13 # B WA PBS+5%
FBS+0.1% Triton X-100. 18 2l AH 5 W 5 1L 375
BEEE N 1:50, FfEMyERF A IEI A 37 °C 60 min,
¥ 1gG Pk BEE M 1:80 000, HefEBFFRPLIA
W BE Wi : PBS+5% FBS+0.1% Triton X-100-+4¢
A, S AEBEAR BRI & A A 37 °C 60 min, #ix
FE & @B E 2 37 °C 10 min,
2.6 [8)3Z ELISA MR R 1&

T4 20 O3 1L 3E S/P AEFISF-44{E (mean) K AR i
7(SD)o BRI ML ) F-3IME A mean=0.242 942 5,

PEDV+ PEDV-

200 pm

200 pm

200 pm 200 pm

3 IFA X% pcDNA3.1(+)-PDCoV-N & [ F1E 40 pcDNA3.1(+)-PDCoV-N1 L& pcDNA3.1(+)-PDCoV-N2

HERERRY AR MR
Figure 3
recombinant pcDNA3.1(+)-PDCoV-N1

IFA identification of specificity and reactogenicity of pcDNA3.1(+)-PDCoV-N protein and
and pcDNA3.1(+)-PDCoV-N2 eukaryotic proteins.

PDCoV+:

Anti-PDCoV sera; PDCoV—: Negative sera; PEDV+: Anti-PEDV sera; PEDV—: Negative sera.
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FRUETT 228 SD=0.069 276 527, M| mean+3SD=
0.45, mean+2SD=0.38, HI24 S/P {§>0.450 772 081
I, T B, 24 S/P {l<0.381 495 554 It Ifil
AR 24 S/PEAT 0.45 Fi1 0.38 Z[u], N
MR EE, T E TR (K] 4).
2.7 [8]3% ELISA 9455

%} FMDV ., PCV2. PDCoV. PEDV . ASFV
1 TGEV X 6 A B ML 35 #4781 4% ELISA $iik
R, BT PDCoV IMLYE #6455 Ay FHPE A,
45 FE A (1), B EH pColdll-
PDCoV-N2 & 1 fy1] 4% ELISA B A B 7145
(& 5)0

4 IEFERHE

Figure 4 Determination of critical values.

# 1 pColdII-PDCoV-N2 EAHI4F F M SLIE

Table 1 Specificity test for pCold II-PDCoV-N2 protein
Positive  OD4so  ODaso  ODasso  ODa4so  S/P
serum average

PDCOV  2.938 2.933 2.945 2.933 3.617
PEDV 0.222 0.212 0.233 0.222 0.007
PCV 0.242 0.226 0.239 0.236 0.025
TGEV 0.232 0.230 0.237 0.233 0.021
FMD 0.200  0.213 0.223 0.212 —-0.007
ASF 0.229 0.212 0.227 0.223 0.008
Negative 0.213 0.216 0.222 0.217 /
control

Positive  0.961 0.987 0.957 0.968 /
control

Z&: 010-64807509

2.8 [E)3F ELISA HISURM

¥ 3 iy PDCoV PFHPEIMIEM 1:50 k2
1:2 000, P ODaso, 4FiFEE A 1:800 i, ODaso
FIAEAR T 1 FLAE(S/P>0.45), T IAAHF 5T 2 57 /Y
[ 4% ELISA J5 ik HA B i BUS A (K 6).
2.9 [EEELISAWEEM

Ft2E s AR s b (3R 2)FHE N (3R
AT RBEI/NT 10%, RIHARDFITH K
)42 ELISA Rl 75 i oA RIFE R M
2.10 PDCoV N. pColdII-PDCoV-N1 #1
pColdII-PDCoV-N2 [B]# ELISA F5/AXTLE

FIFl PDCoV N. pColdlI-PDCoV-N1 Fl
pColdlI-PDCoV-N2 [H]4% ELISA J5 X} 5080 %

4-
3t

G 2r
1
QQCOQ Q<.§'4 & &o“)4 & F

5 FEFIEEN
Figure 5 Specificity detection.

201

1 1
M 2
| M K
) )
o 1.0H
0.5:__ BEE WA WA B
i

6 REMKE
Figure 6 Sensitivity experiment.
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TRA7HY 80 {375 5LV %E PDCoV FH M iM% 1
64 1115 515 W B9 5% PDCoV BH M I 35 #EA 746
5K, PDCoV N 1AK% K 72.97%,
pColdlI-PDCoV-N1 1 ¥ i % & 66.57% ,
pColdlI-PDCoV-N2 i & th % & 92.35% .
pColdII-PDCoV-N2 [l $ ELISA 4% & H
PDCoV N # [1[1]4% ELISA 7 18.59%. fI&FH%
ik 26.6% (3 4).

Fz2 #HEITRAEH

Table 2 Coefficients of variation between inter-batches

2.11 ELISA #0753 589 X A

FIFHEST A9 ELISA J5ikxt 102 & A
PDCoV Ml R L& HEA TR, A 45— . FH
PEIMVE 54 % 95.83%, FAMEIMEFA RN
92.59%, MAFEEN 94.12% (55 5). HETH
FIS2B6 AT PDCoV S1 #y[H]4% ELISA J5 ¥,
AJ R H AR BURME R . Rkl B AR
SRR S

1 2 3 Average value  Standard deviation Coefficient of variation (%)
1 0.344 0.335 0.313 0.331 0.015 989 684 4.83
2 2.682 2.682 2.602 2.655 0.046 679 439 1.76
3 1.730 1.808 1.887 1.809 0.078 200 767 4.32
4 1.106 1.120 1.136 1.121 0.014 709 181 1.31
5 0.376 0.385 0.376 0.379 0.005 441 813 1.43
6 2.723 2.809 2.787 2.773 0.044 731 533 1.61
7 0.303 0.319 0.322 0.315 0.010 025 468 3.19
8 0.217 0.224 0.233 0.225 0.007 559 321 3.36

*3 HALREZRY

Table 3 Coefficients of variation within intra-batches
1 2 3 Average value Standard deviation Coefficient of variation (%)

1 0398 034 0.369 0344 0.354 0.349 0.328 0.303 0.315 0.344 0.027 8.00
2 1.379 1.257 1.318 1.108 1.133 1.121 1.216 1.293 1.255 1.231 0.101 8.18
3 1.581 1.539 1.56 1451 1468 1.459 1391 1.341 1366 1.462 0.097 6.63
4 1.897 1941 1919 1.733 1.813 1.773 1.631 1.692 1.662 1.785 0.129 7.24
5 0279 0.263 0271 0284 0278 0.281 0.227 0254 0.241 0.264 0.021 7.97
6 3.077 3.09 3.083 2.815 2.801 2.808 2.586 2.559 2.572 2.821 0.256 9.07
7 0209 0.227 0.218 0.234 0.289 0.261 0.212 0.292 0.252 0.244 0.023 9.33
8 0303 0.317 0311 0.299 0.291 0.295 0.26 0.275 0.268 0.291 0.022 7.50
# 4 ELISA #&75ERIXTEE
Table 4 Application of the ELISA detection method
Item + - Summation
PDCoV-N Indirect ELISA + 58 17 75

- 22 47 70
Summation 80 64 144
Coincidence 72.50% 73.44% 72.97%
pColdII-PDCoV-N1 Indirect ELISA + 54 22 76

- 26 42 68
Summation 80 64 144
Coincidence 67.50% 65.63% 66.57%
pColdlI-PDCoV-N2 Indirect ELISA + 74 5 79

- 6 59 65
Summation 80 64 144
Coincidence 92.50% 92.19% 92.35%

http://journals.im.ac.cn/cjben
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%5 ELISA &7 AR R
Table 5 Application of ELISA detection method

Item + - Summation
Indirect ELISA + 46 4 58

- 2 50 44
Summation 48 54 102
Coincidence% 95.83 92.59 94.12

3 itk

PDCoV J& M40 & 158 W 8 b IR 22, I
PRAHES TGEV*Y , PEDV*Y | 4 TGEV/PEDV
e R B VRN Ak BE VS 28 A E e R
(severe acute respiratory syndrome coronavirus,
SADS-Co V) #4145 25 /1> 4 b iz 38 BUe P58 e IR
#(porcine coronavirus, PoCoV)HI{I*),  Fik%E
1 3 e bR 1 3 T SRR i 2L R 2 7 H iR
FIM LA, RSB, SR LA
MZEgvEn %, SEWHIUFERIEAR . BTE
FIBET, M Xt | V5 & ™ 5 A I IR
JEAR, FEEMBUKIET, MAKR . AL
FERRRE R JE IR PRI R R 2, G Ak,
et Z RS W], PDCoV 1 PEDV fr)3 g
Eb BRI L (9 I R RE AR S O, H AR Bt
o T B P S Iy A AR A 200 it PR - 58 1 U Y T
HAPREEFPY, 20212023 4£, XT3 EFG
5 B0 213 DIRERAER 1 791 Dy B TE R
ARHAT T2, PDCoV SR YLK, K 8.77%
(157/1791), PEDV &Y K4 m, H 38.86%
(696/1791), #£ 157 {3 PDCoV FHIEREA T, 41
#3(26.11%)[FE B YL T PEDVEY, [Hit, X4
PDCoV #1 PEDV M1 S HURH X 10 (36 7 158 BE
WA E R Z—,

N #E [17E PDCoV itk s FEARAF , HARST
RAHN 97.1%-100%"%, PDCoV YT ¥ )T,
N EAEE FMEPHRIERE, BRFA
AL AR bR E AP, BEr, kT
PDCoV N & [ A ki Z . flan, sKuLm
5T PDCoV N ZE[HEE S T RT-PCR Alfi] 4%
ELISA J7ikP>5, AR XT PDCoV N & it

Z&: 010-64807509

TR Rk il ad il & B 2 s PR # S T
PDCoV [a]#% ELISA Kl 77k, X4 Eg 44 AR
HLIX () 165 £ MLIE A TR, & B4 e A
PDCoV ML BH -8 53.94%, KB
PDCoV FEME G | 2 A AEPY . A5 BS54 T
KT PDCoV N IR FEREPUIA , I HORZ 53
v YT IARE FF s 1Ak o B A = A i o ok
AR ARG MBS, Bz, L PDCoV N EF/EN
LIy TN 223 = VA A Sk LA AV e o3 T 1 31 B2
ELISA il Jy k06357 s+ DL Bk, &
5T % PDCoV N & 1 #E17#%E, A PEDV
BEPE: 38 A 728 I IE, DA T B 8 B A U
SR EEEN, JREERE BN T ELISA
ik

PDCoV [ N & [ AR N 5 P st ae i
FEA R R SF I L, (HIE TR RS,
HA PEDV HAG AH LAY 25 44 380 RN 58 ST It %
A8 B, FIFH PDCoV N 2K [ 7 iy 1] 4
ELISA J7iXH 4l PDCoV il PEDV 52 X i i
FIHERf R BT — 2 MR PR . AFSE R TR 5
H ELISA W IAF5 2, ¥ PDCoV 1 N 211
PEAT #8831 (pColdIT-PDCoV-N1 Fil pColdIl-
PDCoV-N2), FfH|FH e el Fl IFA %852 534
KI, pColdlI-PDCoV-N2 HA K 414 J i St 1
RS, LA R A S8 pColdll-
PDCoV-N2 £ [1#/. 1 [8]#2 ELISA Jrik, Jff:
W T ASZIG SARAER 102 (IS REAS, S%
AN 92.35%, A PDCoV N & I8 1Y
ELISA Jrik ATk, #5634k 72.97%, 1iE
B A WF5E 3857 B9 ELISA 7 1 HA 8041 ) ¢
PEFN & AT A 2R . e AL TR AL 9 B A M S
I ASHFST EE 7 9 ELISA J5 1k 948 S5 A%
/NF 10%,

4 Hi

AHFSE N LT PEDV 958 X i 8 AI% 1Y
pColdII-PDCoV-N2 JF A% & 71 A 3, HESr T fE
AT PDCoV 45 554k 1gG BT AY ]2 ELISA
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K5k, Fet—xizorikitty Tife, 45
IR, ZITIEBIE . FER, RES N PDCoV Y
Il R A2 Wir S (HB 0 S48 . AT ik HoA EAF O AR
SEPE . PRETE, AR, TR 2R R
RV AT REA A

162 JUHR = WA

FARTE: SRR BARES . W
WEAIEIT; T SCR Bt M S g B4
(A ERIERER RGN < SRR S €Y ST SR o N
GORME I P MO I 50 0k 52 56 45 2R
AORTEENE s XURE: REPREIT . HORSCR:; ok
3 IR THE R MR SCRRERIE s Ahig
feo WWEHES . WrHEEBS. ROEDR; X
B TEBOE. RHtE .

6 # A 2 vk RATFF H

Jir A VR P W B AT A R BE 22 B2 AR SC AT
R TAERNEMET A 8N AR R .
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